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carabo (to  ecTb
aTMocepHbie  yCJaOBUS  J10-
BOJIbHO CTaOHJbHBI) H KoJe-
GaHHA BO3AyXa MPOHCXOAAT
MEJIEHHO, TO HX AJHHA BOJIHBHI,
a 3HAYHT H PAcCCTOSIHHE MeX1y
OT/A€JbHLIMH O6JaKkaMHu, 3Ha-
yHTeNbHA. [1pu culbHbBIX H3Me-
HEHHSAX ILJOTHOCTH BO31yXa
C BBICOTOH KoJieGaHHA BO3-
JAYLIHOrO N0TOKa COBEPLUAIOTCS
fbicTpee M COOTBETCTBEHHO
IJHHA BOJIHBI H paccTosiHUe
MeXAy OO0/ aKaMH HeBeJHKH.
Uem BbIlIe CKOPOCTb BeTpa,
TeM 6GoJibllle pacCTOsIHHE MeX-
Iy BepxylwKamu BoJH. [Toato-
MY 4Y€M CHJbHEe BeTep, TeM
Aanablie 06JaKa OTCTOAT Apyr
OT Ipyra.

MEHsEeTCH

3.27. Ilpun OGbicTpoM Harpese
BO3/yXa B MOMEHT B3pbiBa
ofpasyeTrcsl yjgapHas BOJHA,
B KOTOPOHU 38 (ppPOHTOM BLICO-
KOro JaBJI€HHSI CAeLYyeT PpPOHT
HH3KOro gasJsenusi. B obaactu
HH3KOrO  AaBJEHHS  BO3/1YX
paclwupsieTcs H OXJaxaaeTcs,
MPH 3TOM 4aCTh BOASIHOrO napa
Kougencupyercsi. [locae Toro,
KakK yjapHas BOJHA NPOXOJIHT,
JlaBjeHHe BO3JyXa CHOBA CTa-
HOBHUTCS HOPMaJbHBIM, U 06J1a-
Ko HcuesaeT. [lostomy Ttakoe
0o6sak0 O6bIYHO ObiBaeT j0-
BOJIBHO Y3KHM U pacilupsieTcs
pagMaJbHO BO BCE CTOPOHBI
OT MecTa B3pbLIBA,

3.28. Doubwas yacTb BHAUMO-
ro COJHEUYHOIO CBera, najgaw-
mero Ha o6JaKa, NOpOXOAMT
CKBO3b HUX H TIOLJOLIAETCS
semsiefl. [lo mepe corpeBanus
3eMJH ee Tem1oBoe (IJHHHO-
BOJHOBOE) H3Jy4yeHHe BO3pa-
craet. O6s1aKa HOMIOILAIOT 3TO
H3JIydeHHe, H CO BpeMeHeM pas-
HOCTb  TemMnepaTryp  Mexiay
OCHOBaHHEM H BePLIHHOH 06.1a-
Ka CTaHOBHTCS JOCTATOYHOMH
OJS  TOro, 4yToObl BO3HUKJH

194 busnvecknit Geitepeepk

TypOysneHTHble 1oTOKH., OHu

H paspywawT obJsaka.

3.29. O6snaka-GapalikH BO3-
HUKAIT, KOrjaa IJOTHbIH 06-
JauHbil cl0d «3aBucaer», a
3arem onyckaercs (KakK HH-
CXOASILIHH TeMJIOBOH MOTOK)
B CJOH cyXoro Bo3jayxa.

3.30. Tymaubl B COOTBETCTBHH
¢ TpHPOLOH HX 06pasoBaHHus
pasjlensior  Ha  HeCKOJbKO
THnoB. Pagnannouneii tTyman
obpasyercsi, KOria BJa)KHBH
BO3]1yX OXJIaXXIaeTCsl, H3ayuas
TEMJI0 B MPOCTPAHCTBO, H H36bI-
TOK BOJSTHOTO Tapa B HeM
BCJIICTBHE YBEJUUEHHS OTHO-
CHTEJIbHOH BJAXXHOCTH KOH/I€H-
cupyercsl. AJBEKUHOHHBIH Ty-
MaH BO3HHKAaeET, KOorja TelLibli
BJa*XHbIH BO3MYX «HaTEKaeT»
Ha XOJOJHYIO TIOBEPXHOCTb
3eMJIM HJIH HA XOJOJHBIH BO-
poem. [1pu 3TOM BJIAaXKHOCTD He
0643aTeJbHO JOJXKHA JdOCTH-

ratb 1009, Tak kak B aTmo-

cpepe HUMeeTcst  JOCTATOYHO
LUEeHTPOB KOHJEHCcAalHH, 6Jjaro-
aapsi KOTOPbIM KOH/IeHCAlHst
4 06pa3soBaHHEe TyMaHa MOryT
TIPOHCXOAHTD Aaxe MPH BAaX-
Hocty 609 . B6unszu okeanos
UEHTPAMH KOHAEHCAUHH MO-
TYT CJAYXHTb YacTHULI COJIH,
a BOJIM3H TOPOJOB UMHU yaiye
BCETO OKAa3bIBAIOTCSH TBEPbIE
HAaCTHUbI, KOTOPble BbIOpACDI-
BAOTCA B aTrMocpepy npo-
MBILJIEHHBIMH  TIP€ANpPHUSITHSI-
MH. B npouwsnom B Jlowaoue
YyroJibHbIE KAMHHDBI BHOCHJIM He-
MaJbll BKJIaj B 06pasoBanue
TaKUX LEHTPOB KOH/JEHCALHH.
Korja e oTkpbTOE cKUranHe
YyIJst COKpaTHIO0Ch, KOHAEHCa-
UMST TAapOB yMEHbLLIHJACh, [O-
TOMY TYMaHbl CTaju pexe.
Wuorpa rtemmneparypuas uH-
BePCHA (KOrjaa cJIOH TerJoro
BO3j1yXa pacrojaraercs Haj
CJI0€M XOJIOJHOr0), YyIep:H-
Basi NPOMBILIJIEHHbIE 3arpsi3He-

HHS BOJIM3H 3€MJTH, TIOPOXK AaeT
cvor.  HMmenno  scaepcrsue
TaKOH HHBEPCHH B gekabpe
1952 r. Jlongou 6bl1 okyTan
TUIOTHBIM ~ YEPHBIM TYyMaHoM,
H BHIUMOCTb B TedeHHe He-
CKOJIBKHX JHEH He npeBbilllaga
eCSITKOB CAHTHMeTPoB. B 3Tom
cmore noru6.0 okoso 4000 ye-
JIOBEK.

3.31. Korna 1upH AbIXaHHH
TenJIbifi HacCbilleHHbIH BJAarof
BO31yX IMOIafgaeT Ha XOJ0[-
HO€ CTeKJIO, OH OXJaMKJAaeTcs
H H30BITOK mapa KOHIEHCH-
pyercsa B BHje Kaneaek. Ouu
BO3HHKAIOT HAa LEHTPax KOH-
JEHCAUHH, HMELIUXCA Ha
CTeKJe HJIH B OJaHXKaHWIHX
K HeMy cJ0siX BO3ayxa. Ana-
JOTHYHLIM 06pa3oM ropsiyuil
IHPOr  «OBIIIHT» Ha XOJOI-
HYIO TapeJsky.

3.32. Kaxa0e KpbLio OCTaB-
JIsIeT 38 COOG0H BHXPEBOH NMOTOK,
KOTOpbIH B ueHTpe (3a ¢wse-
JISIXKeM) HamnpaBJeH BHH3, a 3a
KOHUAMH  KpblIbeB — BBEPX.
KoHgeHcupoBaTthes MOXeT
WJIH HENOCPEJACTBEHHO BOASHOM
nap, coagepxauHuiica B BbI-
XJOIMHBIX Tasax JABHrarese,
HIH  oxsaxjawwHuidcss npu
BHXPEBOM /BHXEHHH aTMO-
cdepubit Bo3ayx. [Tockosbky
y OOJbIIHHCTBA  CaMOJIETOB
JBa OCHOBHBIX KPbL1d, 38 HUMU
OydyT TAHYTbCSI ABa XBOCTA.
Hanpasaeuubii  BHH3  1eHT-
pajbHbli TIOTOK BO3jAyXa IO-
CTeNMeHHO ocnabeBaer, a BUXPH
cbauxKawTesa. B koHue kouuos
OHH CTAHOBSITCS HEPAa3JIHUUMbl-
mu. CKOpOCTb K€ ueHTpaJb-
HOrO MOTOKA YBEJHUHMBAETCSH,
BCJI€ICTBHE Yero HeOJHOPOA-
HOCTH B UHBEPCHOHHBIX CJI€1aX
YCHJIHBAIOTCH: HHCXOAAUIHe
Y4aCTKH CJICJOB OMYCKAaITCA
¢ ewe Goabiuied CKOPOCTbIO —
cosnaeTcsl BueyarJehwHe, 6yn-
TO CJ€AB Pa3jlyBaloOTCH KHU3Y.
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Bop caxapa. Ilouemy Bhipac-
TAIOT TaKHe «ManbUbl» H Moye-
My OHH CTOJIb YCTOHYHMBHI?

582—590; 1690.

4.18. Coasinoi «MasITHHK>.
OGBLIKHOBEHHYI0O  KOHCEPBHYIO
6aHKy HalOJHHTE HacChIlIeH-
HbBIM pacTBOpPOM coaH (AJd
HATJIJHOCTH €ro MOAKpacbTe),
npojenafre B JOHbILIKe GaHKH
MajieHbKOe OTBepCcTHe H yac-
THYHO TMOrPy3UTE ee B COCYI
¢ npecHolf Bogoil. CMematwoTes

JH 3TH JBe xujakoctu? Jla,
M MPHTOM BecbMa YIAHBHTE/b-
HbiM o00pasoMm: cHadajna H3
OTBEPCTHSI BbITEYET HEMHOro
COJIeHOH BOJbI, 3aTeM B Hero
BOWHET HEMHOTO IIPECHOH BOJbI
u T A (puc. 4.18). Takue ko-
JeGaHHA — UX MEepHOJ COCTaB-
JasietT okoJao 4 ¢ — MoryT mnpo-
JOJKATbCA 10 4eThipex [HeH.
[louemy BO3HHKaer TakoH Ko-
nebaTe’bHbii OOMEH KHIKOC-
TAMH U UeM Olnpeje/sieTc ero
nepuon?

591; 1690.

Puc. 4.18.

YpaBHenne BephHyaau
(4.19—4.40)

4.19. Cyxawwascs cTpys Bo-
apl. [Touemy cykaercst cTpylixa
BOJbl, pPaBHOMEDPHO BbiTeKa-
omAas M3 KyXOHHOro KpaHa?
Kakas cuna ee cxKumaer?
Moxere nM BB paccuutars,
KaK  H3MeHfeTCsl  JUamerp
CTPYH ¢ PacCTOSIHHEM OT OTBep-
CTHSl KpaHa?

4.20. Maskupif msiy B8 CTpye
npijecoca. Ytob6bl MpHUBJeUb
BHMMaHHe MoKynaresael, mpo-
JAaBUbl  MblIECOCOB  HHOT/A
NepecTaBAfOT LIJIAHT MblJe-
coca HaoGoOpPOT M NYCKAIOT
B CTPYW BO3Jyxa GoJblLIOH
IWISDKHBIH  MsY  (pHc. 4.20).
Msad B cTpye a6Co/iOTHO ycC-
TOHYMB, OH YyAepKHBAETCH,

Jaxe KOTjJa CTpyl 3aMer-
HO HaKJOHAIT. My He Bceraa
yaaercst c6HTb CO CTPYH, AaXKe
yrapus no HeMmy pyko#d. Ilo-
yeMy Mfu Tak ycToHuus? Bpa-

Puc. 4.20.

Hiaercs JH OH NPH 3TOM B Ka-
KOM-TO  OMpENEeTeHHOM  Ha-
npaBJeHHun?

211, c. 155; 399, 592, c. 60;
593; 430, c. 465; 930, ¢. 18—
22.

4.21. lllapuk, «BHCAULHA» B
sosayxe. JleficTBue 3TOH Hr-
DYWKH TaKXkKe OCHOBAHO Ha
«CTPaHHOM» MOBEEHHH LIapH-
Ka B BO3JAYyWHOA cTpye. Bl
jyere B MadeHbKHH OTpocC-
TOK (puc. 4.21), ¥ MaseHbKHH
JEerKMH [IapHK «BHCHT» B
crpye. Ecam pyTb cuibHO U
JLOJITO, TO LIAPUK MOJHUMETCH
K BepXHeMy KOHUY TpPYOKH,
BTSIHETCS B HEro, a 3aTeM CHO-
Ba BEepHETCA B UCXOLHOE MOJOo-
kernune, Pokyc 3akauaercs B
TOM, 4yTOObl HAa OJHOM JbIXaHHH
3aCTaBUTb LIAPDHK MpOAeNarh
3TOT NyThb KaK MOXHO 6oJblie
pa3. (Mo#i nuyHbIH pekopl —
IATh NoJHbIX o6oporos.) UTto
npujgaeT mnapslleMy UapUKy
YCTOHUHBOCTL U KakHM obpa-
30M OH BTACHBAETCHA B BEPXHHUH
KoHel TpyOKu?

ByTb cropa '
ot ,

Puc. 4.21. Ecau Oyre 8 60kosod

OTPOCTOK, MOXHO 3QCTABUTbL wWia-
puKk 08ueaTvCs nO Kpyey BHYTPU
ocHOBHOU TpYbKLL.

Mepenaya umnyanca
CMaYHBaHKHE

4.22. MauKKk, <«TaHUYIOUIHA»
8 ¢onrane. S xouy npenJo-

Byps 8 crakane soam 83
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AgnabarTnueckne npouecch
KOHAEHCAIHA

CKpbITasi Tenaora
thazoBoro nepexona
H3jayuenue

3.22. Xoaoausie sepuunnl. [1o-
yeMy XOJOJHO Ha BepIIHHAX
rop? Passe Ha eguuuuy mio-
uazy B ropax HPUXOLHTCS
HHOE KOJHUECTBO COJIHEYHOTO
TernJa, 4eM Ha YPOBHE MOps?
U pasBe xogoaHbIE BO3AYX He
JIOJIZKEH CIYCKaThCH BHH3?

Kounpencauus
BBITAJKHBAOILAS CHJIA
anualdaTHyeckKHe MpouUecChl

3.23. Yro ynepxusaer obaa-
ko? [Touemy obsako He «pac-
ceinaetcst»? [louemy B Mmadgo-

o6s1aunyl0 OroAy 4acTh Heba
3aKkpbiTa 061aKamH, a 4acTh —
coBepuienHo uucrada. He ka-
)KEeTCA JW BaM, 4Tto obJjaka

JOJKHBL 6l 6Bl pacrnpeje-
JAThCA 10 HeGeCHOMY CBOAY

fosee papHomepHo? {A mouemy
o61ako He nanaer? — Ped.)

363, ¢. 44—67; 365; 600, 630.

3.24. IpnGosuaHbie oOaaKa.
[Toyemy npu HaszeMmHbIX fep-
HblX M JPYIHX MOLIHBIX B3pbI-

Bax o6pa3sylorcsd rpubOBH/AHBIE
o6JjaKa?

371, ¢. 202, 203; 372; 373.

O6pasosanue 06aaKos
YCTOHYHBOCTH
BHITAJKHBAIOINASA CHAA

3.25. Ibipnl B8 o6aakax. Muor-
Ja B pOBHOM 06Ja4HOM MO-
KPOBe MOJKHO BHIETh 3ara-
JOUHBIe — OOBIYHO  AOBOJBHO
60JbiliHe - — KPYFABIC  AbIPLI.
[To-BuauMOMY, 3TO He ciayuali-
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Has urpa npupoasl. O6pasoBa-
HHE 3THX JbIP NbITAJHUCh 06b-
SICHAATh [10-Pa3HOMY: 3a cueT
cropamulux B atmocdepe me-
TEOPOB HJM 3arpsi3HeHusi ee
XUMHUUECKH AKTHBHBLIMH Bellle-
ctBamu. Tak mouemy xe BO3-
HUKAIOT Takue Jblpbl B obga-
Kax?

362; ¢. 91; 374—379; 600—
630; 650; 660.

O6pa3oBanne 00/1aKOB
KOHIEHCALHS

3.26. Oo6aaka B ropax. Ecawu

BaM TNPHXOAHUAOCH ¥UTb BOJIH-
34 rop, TO Bbl, HaBepHOe, 00-

palllajqy BHHMaHHE Ha HeMo-
JBHXHbIE 06/1aKa, KOTOPBIE Ya-
CTO 06pasyoTcs y FOPHbIX BEp-
wuH. Ha puc. 3.26,a nokasansl
JABa THMAa Takux o6JsakoB. Kak
OHHM o6pasyloTcs?

[Topoit B6AM3H  BepIIHHBI
MOXKHO TakKe HabJonaTh elle
Gosiee 3arajlouHble «BOJHOOG-
pasHbie» MOCJeA0BaTeIbHOCTH
obnakoB (puc. 3.26,6). Uewm
OOBACHAETCH HX MPOCTPAHCT-
BEHHAs «MePHOAHUHOCTH»?

164, c. 301—303; 360, c. 86—
88; 361, c. 14—21, 39; 362,
c. 64—73; 363, c. 756—82; 364,
€. 229; 3656—370; 670, c. 480—
484. '

Puc. 3.26,a. Jea Tuna 064aK08 Y 20pHbLY BEPULLH.

Puc. 3.26,6. «Boanoobpasnsies 064aka y 20pHOL 8epuitnbL.

Ynapuaa soana
KOHAeHCALUsA

3.27. Cepuueckoe o6aako npu

A1IEPHOM B3pbiBe. B HeKoTopbIX
c/yuasix silepHbli B3pbiB CO-

nposoxkaaercss o6pasoBaHueM
TOHKOTO chepruyeckoro obnaka
(puc. 3.27). Tlouemy oHO BO3-
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c. 291—293; 313, ¢. 71; 80, PajseeBCKHE BOJIHBI

c. 730—731; 150, c. 198—199. AaJbHOCTh H HHTEHCHBHOCTH
OTpaXKeHHe

1.31. TauncTBeHHasi ranaepes
wenotos. Jlopa Pajeil nepBbiM
OObSICHHJ 3arajKy raJjepeu
LIeNOTOB, PACOJ0XKEeHHOH MO
KY[oJioM JIOHJOHCKOro cobopa
Cesaroro [laBaa. Ha sroit
6o/blIOH raJjepee OYyeHb XO-
powo cJasiiied wenor. Ecuuy,
HampuMep, Ball  [pHATeNb
IenHysa 4To-HUOyAb, obep-
HYBLIUCb K CTE€HE, TO Bbl YCJbl-
uIMTe ero, B KakoMm Obl MecTe
rajepeH HH CTOSITH  (pHC.
1.31, a). Kak Hu cTpaHHO, BH
CJBILIHTE ero TeM Jydile, YeM
foJsee «NpSIMO B CTEHKY» OH
FOBOPHT H ueM OJHXKe K HeH
CTOMUT.

Ceonutcst Ju 3Ta 3ajaua
MPOCTO K OTpa)KeHuio ¥ (Poky-
Puc. 1.29. Aprussepusn naxodurcs 8 yenrpe. beasvte noaocet coorser- cHpOBKe 3ByKa? UTo6bl uccie-
CcT8YIOT 064aCTAM, 20e CAbLUKHA KAHOHAOQ. 10BaTh 3TO, PaJjeli H3roTOBHA

GoJblIyI0 MOfedb raJjepeu. B
0/HOH TOUKE ee OH IMOMEeCTHJ

Ll

¥y,
&b
PRYATYE

LI
b}
H
" §

LY
paehig
3 b

s¥Puae

OTpaxeHue
paJaeeBcKoe paccesiHHe

1.30. 3xo. HecomHeHHO, BBl
3HaeTe, 4YTO TakKoe 3X0. ITo
OoTpa)deHue 3BYKOBHIX BOJIH
OT Kakoro-au6o yaaJeHHOoro
npeamera, He Ttak Jd? Ho
O6bSICHHTE, IOYeMy TOpOH
4acToTa OTPa’KEHHOTO 3BY-
Ka, KOTOpPBbIH MDHHOCHT 3XO,
OKa3blBaeTcst BbILIE, YeM ua-
crora ucxonnoro? [louemy 3xo0
OT BBICOKOr0 3ByKa OOBIUHO
rpomMue U OTUYeT/IHBee, 4eM OT
nHuskoro? Kak 64aM3K0 K oTpa-
KapleMy IpeiMeTy MOXKHO
BCTaTh, 4TOOBLl eule CJ/bIUIATh
Ixo?

81, ¢. 31; 82; c¢. 86—87;
127, ¢. 311—813; 142, c. 132;
164, c¢. 426; 182; 198, 1. I;
206.

Puc. 1.31,a. I'azepes wenoros (8 paspese).

Mpaubcs nox moaywky! Cammuib au Bo cHe? KrTo-To Tam Kpajsercs B ryjikod Thmmune! 17
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BTOpAs H3 ABYX 00pasyouux-
csl TPeLUHMH J0JIAKHA ObITh nmep-
NEeHAHKYJJIAPHA HanpabBJeHUIo
HauboJbLIero HaNpsiKeHus
B NEpPBOH TPEILHHE.

3.114. TpeliuHb! BO JIbIY, KaK U
B 104Be, o6pasyloTcs H3-3a
CKaTHS 3€MJIH IPH PE3KOM No-
XOJIOlaHHH.

3.115. [louemy kamMuu Ha TnoO-
BEDXHOCTH 3eMJH 00pasyior
KOJIbl(a, TIOKa ellle He YAaJoCh
o6vsicHiuTh. Ha 3stor cuer cy-
LLLeCTBYET HECKOJbKO T[HIOTe3.
Hanpumep, mnpeanosnaraercs,
4TO H3-3a BCMyYyHBaAHHS 3eMJIH
TNpH NPOMEP3aHHU KaMHH, BHA-
yaJje pacrpejeseHHble MO [o-
BEPXHOCTH PABHOMEPHO, MOI'YT
packaTuTbcsl 1O Kpyry. Ber-
CKa3bIBAaeTCH H APYroe MHEHHE.
Ecnn BHauane Mexay KamHsi-
MH ObL10 CBOGOIHOE IPOCTPaH-
CTBO, TO TaM MOIJIO CKOIHThLCS
Gosblre BJard, uem B OKpY-
xawue#d nouse. Torza npwu
3aMep3aHHH  H30BITOK BOMAB
MOT «pa3ABHHYTbL» KAMHH B pa-
JAHAJbHOM HalpaBJeHHH.

3.116. dtoT BONpOC BecbMa 1o-
nyJspeH CpeiH CTyIeHTOB-(H-
3HKOB, HO B HEM He YYHTbIBaer-
¢Sl OJIHO Ba>XHO€ 0OCTOATENbCT-
BO: OHOJOrHYecKasi cHcTeMma
(Hanpumep, 4eJOBEK) He sIBJSI-
eTcs M30JHPOBAHHOH M He Ha-
XOAHTCS B TepPMOJAHHAMHuYE-
CKOM DPaBHOBECHH, IOCKOJIbKY
IJI CBOEro CYUIECTBOBAHHSA
OHAa JOJIKHA MOCTOSIHHO TOJY-
yaTb 3Hepruw H3BHe. [loTok
3HEPIHH 4yepe3 KOHKPETHYIO
CHCTEMY MOMXeT YMNOpPsAO4HTh
ee, TO €eCTb YMEHbIIHTb ee
SHTPOIIHIO, OJHAKO [oJiHasd
SHTpPONHs  BceseHHoi#t  BO3-
pacTtaer. B Hacrosiuee Bpems
NoApOGHbIH  MareMaTH4yecKHH
aHaJIU3 YMEHbLUEHHUsT IHTPOIHH
6HOJIOTHYECKOH CHCTEMbI MO -

206  dusnueckuit QeiepBepk

HO HAWTH BO MHOTHX HaY4HBbIX
TpyZax.

4.1. I aBaenHe Ha naJjey Malb-
YHKa 3aBHCeJO TOJBbKO OT
IIJIOTHOCTH MOPCKOH BOABL H OT
TOr0, HACKOJIbKO HHXKe MoBepX-
HOCTH MOpPSI HaxOJHJOCh OT-
BepcTtHe. Pasmepsl Mopsi npu
3TOM He HMEJH HHKaKOro 3Ha-
YeHHS.

4.2, Yem ray6xke 1o BOAOH
Bbl HaxoIHTecb, TeM OoJblle
JdaBJieHHe HCIBITHBAIOT BalllH
rpyAHas KJI€TKa H Jerkue. Yxe
Ha raybune okoso | M masie-
HHe BOJbl HACTOJBKO BEJHKO,
4TO AbllIaTh aTMOCdepHbIM
BO3JyXOM yepe3 Tpy6ouky cra-
HOBHTCSI HEBO3MOXKHbBIM'.

' «CnpaBounuk NJI0B1A-TIOABOA-
HHKa» [561] B KauecTBe npenenn-
HOR pnaer raybudy 2 ™M.— [Tpum.
nepes.

4.3. KpoBsiHOe maBjeHHe Bcer-
Ja U3MEPSIOT Ha YPOBHE cepl-
ua, Tak KakK 3TO MN03BoOJsier
CTAHAapPTH3HPOBATb pe3yJbTa-
tol. Ecoiu 661 naBaeHHe uaMeps-
JIH, CKaXXeM, Ha LILHUKOJIOTKe, TO
pe3yabTaT H3MEpPeHHUs 3aBHCeJ
6bl OT pocra ueJoBeka. ITO
€0371aBaso0 Obl CJOXKHOCTH NPH
HHTepNpeTaldH  MOJYydeHHbIX
pe3y/ibTaTos.

4.4. Hlmo3 3anosned npecHod
BOJNOH, KOTOpasi MOCTymnaeT B
KaHaj W3 03ep, a 3a LLJII30-

BbIMH BOPOTaMH HaXOAHTCH
coJieHasi OKeaHcKas Boja. Kor-
Jla naByeHHst 1o o6e CTOPOHB
BOPOT BbIPABHHBAIOTCS H BOPO-
Ta OTKpbIBAOTCHA, YPOBEHb
IIpecHoOH BOABI OKasbiBaeTcs
BbilI€ YDOBHAA COJIEHOH; TI0-
CKOJIbKY TJIOTHOCTb COJIEHOH
Boabl Gosbure. [IpecHasi soma
BHITEKAeT H3 KaHaJja B OKeaH,
H KopalJ/b IBHXKETCA C MOTO-
KOM ITIpeCHOH BOIbI.

4.5. Paannune yposueil okea-
HOB C pas3HblX cTopoH [lanam-
CKOro Kahasna oT4acTH o06y-
CJOBJIEHO DPas3JH4YHOR coJe-
HOCTbIO OKeaHoB. B TrHxom oke-
aHe Boja GoJee coseHas, cJje-
noBaTesbHO, 6GoJiee IJIOTHAS.
[TosTomy y Bbixoma B Tuxuii
OKeaH YpDOBEHb BOIBl HHIXKe,
4eM y BHIXO0AAa B ATsaHTHue-
CKHH.

4.6. OTBeT TyT npocTtoii, XoTs,
6bITb MOXET, OH MOKa»ercs
Hecepbe3HbM. [l1aByuecTs ne-
COUHBIX 4YacoB OJHHAKOBa B
060HX clyuasix, Tak Kak 06bem
UX He u3MeHnsieTcsi. Ho korma
TeCOYHbIe Yacbl MepeBOpayH-
BaIOTCS, OHH TlepeKallHBaloTCs
B Tpy6Ke, H TpeHHe B TeueHHe
HEKOTOPOrO BpeMEeHH YyIepiKH-
BaeT UX Ha JHe.

4.7. Korga KameHb HaxOIUTCSsI
B JIOJKE, OH BbITECHSEeT 06bem
BOJbl, Macca KOTOPOro paBHa
macce  KaMHsi.  [Tockosibky
IVIOTHOCTb  KaMHs  GoJjblue
IJIOTHOCTH BOJbI, TO O6’beM Bbi-
TECHEHHOH BOAB 6Gosibilie 00b-
eMa kamusi. Korna ke kameHb
JeXHT Ha jHe OacceliHa, OH
BBITECHSIET JIHIIb 06'beM BOJbL,
paBHbIE  ero coOCTBEHHOMY.
[TosTomMy, Korga KaMmeHb H3
JOoAKH BoiGpachiBaloT B Oac-
ceiiH, 06'beM BBITECHEHHOH HM
BOJbl YMEHbILAETCS, H YPOBEHD
BOAbl B HacceifiHe NMOHUKaETCH.
B cayuae touyuie#i JoaKH ypo-
BeHb BOJbl OCTAeTCs HEH3MEH-
HbIM, TOKa JOJIKa MOJHOCTbIO
He NOKPOeTCs BOAOH, 3aTeM OH

ynajer.

4.8. Bona cravana 3anoJssier
nepBbli BHTOK IUJAHra, 3aTeMm
4acTb ee NepeJUBaeTcsi BO BTO-
poi#l BUTOK, KOTOPBII BCKOpe 3a-
TIOJIHAETCS, 8 B BepXHEH 4acTH
nepBoro BHTKa obpasyeTcs
BO3/yliHAasA TMoJocThb. Torama
TOK BOJIbl TIpeKpaLLaercs, nokKa
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[IieHHeM HHXHeH 4YacTH TeJa
TaK, 4ToO6bl MOMEHT HMIyJbCa
coxpansisca. [loBopoT MoxHO
TaK»Xe OCyILLeCTBHTb, MepeHocs
TeJg0 BHepel HJIH Hasai.
Yro ke TNPOHCXOZHT, €CJH
TIpH CHYCKE HAHCKOCOK MO
CKJIOHY TOpbl TE€JO IepeHo-
curcs Brepen. Korza ueHTp
TAXKECTH HAaXONHTCsi BIepe-
AH, CHJIa TpeHHUs 3agHel
YyacTH JBIXK HMeeT 6o0Jjbllee
TJIe40 OTHOCHTENBHO LEHTpPa
mMace, yeM cuJia TpPeHHs nepej-
Hed wyacTtH Jblxk. [lostomy
BO3HHKAeT MOMEHT CHJ, KOTO-
pbli M MOBOpAuHMBAET JIBIXKH
BMECTe C JbIXKHHUKOM.

npoctpaHcTee. [lostomy Ha
NPOTSIXKEHHH OoJblllefl YacTH
napabojuyecKoii TpPaeKTOPHH
nyJju HaberatoulHi MOTOK BO3-
AyXa HaupabJeH He MO OCH ee,
a MojJ HEKOTOPbIM YIJIOM K Hefl.
PesyabTHpyOmIHA MOMEHT CH-
JIbl BbI3bIBAET MpeLeccHIo NyJIy,
aHaJIOTHYHYIO TpeLeccHH BOJIY-
Ka. Koraa xe ny.asa nosopau-
BaeTcsi HEMHOro 60KoM (Bmpa-
BO HJIH BJIEBO), OHA OTKJIOHSET-
Csl OT HaMe4YeHHOH TPAaeKTOPHH.

2.50. CTomnKa KHHT He pacchbil-
JIeTCSl, €CJTH COCTABJSATD ee Tak,
yTOOBl UEHTP MacC BCeX KHHT,
HaxoASIIMXCH BbIIIE HEKOTO-
pOA NpPOH3BOJIBLHO BHIGPAHHOH
KHHTH, JeXaJ Ha BepTHKaJH,
NPOXOAALEA Uepes 3Ty KHUTY.
3T0 ycja0BHE IOJKHO BHIMOJ-
HAThCA A J1060H KHHTH B
cronke. [lonniTaiiTecs onpege-
JHTb, HACKOJIbKO MOXHO Ha-
KAOHHUTb CTOMKY H3 J&HHOrO
qyycia OIMHAKOBBIX KHHI HJIH,
Hao60poT, CKOJIbKO KHHT MOHA-
no6uTcsa AAs Toro, 4yrobbl mo-
JYyuuTb 3ajaublit casur. s
TOro 4TO6bLl CTOMKA HaBHca/la
Ha IWHMPHHY OJHOH KHHTH, HYX-
HO MO KpaliHell Mmepe MATHb KHHUT.
Jlis Toro yto6bl CTONKA HABH-
caja Ha IIHPHHY TPeX KHHT,
notpebyercs 227 KHHUI, a 149
HaKJOHA Ha WHPHHY [0 KHHT

CTOTKA [OJKHA COCTOSITb H3
1,5-10* kuur!

2.47. Korna «Ho-HO» Bpaila-
€Tcsl Ha KOHLEe HHTKH, TpeHHe
CKOJIbXKEHHSI MeXJy neryefl H
OCbI0 KOJlecHKa HeBequko, Ec-
JIH XK€ PE3KO [IepHYyTb HHTKY
BBepX, TO I€T/s1 CTArHBaeTcs
H CHJIa TPEHHUS YBeJNHUYHBAETCH,
6narogaps yeMy MNpPOCKasdb3bl-
BaHHe MOXeT MNpeKpaTHThCH,
[Tocne 3Toro KonecuKko HauHer
HaMaTelBaThb Ha ce0s HHUTKY.

2.48. MHe He TPHXOAHJIOCH
BCTpeuaTh KakKuX-Mu6o pabor,
B KOTOpbIX Gopb6a A3I0I0 HC-
cienoBajiace 6bl ¢ hH3HUYECKOH
TOYKH 3peHHsi. Bbl Moxere
CaMH MO3KCMepHMEHTHPOBATb
B 9TOH o6s1acTH. ¥iap 1o KoBpy
yBeJHUHBaeT MJIOLAb CONPH-
KOCHOBEHHSI Teja C I0JOM B
MOMEHT NaJeHHs], B pe3yJjbraTe
4ero cuJja yaapa Ha eIHHHLY
TIOBEPXHOCTH Tejla yMeHblliaeT-
Csl, YTO OCOGEHHO BaXXHO J4
rpyanoil kiaetku. llpu ygape
PYKOH TyJIOBHILLE MOXKET TaKKe
IOBEPHYTbCs, 4uTO elue 6oJgee
CMSITYHUT TaJeHHe.

2.51. Ecau 661 o6e yactu Tpy-
66l He ObLIH XKECTKO cKperJe-
HEl, BEpXHsisi €ee 4acTb HMeJa
661 MeHblllee YIrJIOBO€ YCKOpe-
Hue, yem Huxusada. [losTomy
BO BpeMsi NaJ€HHsl Ha KaKOM-
TO yuyacTke TpyObl BO3HHKaer
MexXaHHYecKoe  HalpsKeHHe.
B Hayasne nagenuss Hau60sb-
liee HalpsiXKeHHe CO3aeTcs
NpPHMepPHO mnocepenuHe TpyOH,
Tam OHa, CKopee BCEro, H CJIo-
maetcs. Ecau xe Tpy6a joma-
eTcsl yXKe B KOHIe NaJeHHd,

2.49. Bpawamwowascs mysas Be-
aer ce6si Kak THPOCKOI, cTpe-
MsiCb B TeyeHHe BCero MoJieTa
COXPAHHUTb HEHU3MEHHBIM Ha-
npaBjeHHe OCH BpallleHHs B

COTHI.

KK, KoTopas JeHcTByeT

rnoJsieta CcHapsaaa, OAHAKoO

50° 0. w.

3ajauyy 2.52) Bbi3biBaer

ros.

uy 2.52).

NPHXXHUMAET DPYKH K TYJOBHULY,

LIHUTbCA. CJIQHOBBTEJII:HO, Ha

anunBaetcsa.— [Tpum. peo.

Kpartkue oTBeThl

TO passioM (OH BBI3BaH nedop-
Mauueld ciaBHra) npoOH3OHIeT
rae-TO Ha ypOBHE TPETH ee Bbi-

2.562. Crapsiibl OTKJOHSIOTCS
OT NPAMOH JIHHHH TIpHLEIHBA-
HHSA TIOA HeHCTBHEM KOPHOJH-
COBOH CHJIBl. DTO CHJIA HHEp-

BO

Bpamiamwieics cuctemMe orcue-
Ta, cBsisanHol ¢ 3emaell. Ap-
THAJIEDHCTBl  HaABOASIT CBOH
OPYAHSI C Yy4eTOM OTKJOHEHHS

BE-

JHUYHHA MOINPABKH 3aBHCHT OT
IUHPOTHI H HMEET PA3HbIE 3HAKH
B CeBepHOM H I0XKHOM moJylia-
pHAX. AuraHiickHe opyaHs 6bi-
JIM TpPHUENEHBl C YUYeToM IO-
npaBKH B CeBEPHOM Moaylia-
puu Ha wHpore bpuranuy,
a BBICTpeJIbl MPOH3BOJIHIUCE Ha

2.53. KopuosaucoBa cuaa (cM.

He-

6onbliOe OTKJIOHEHHE DEeKH:
B CEBEDHOM IMOJylIapHH BOpa-
BO, @ B I0XXHOM — BJjieBo. Cuu-
TaeTcs, YTO 3THM OTKJOHEHHEM
BbI3BAHA M MOBBILIEHHAS 3PO-
3Usl COOTBEeTCTBYIOLLIUX Oepe-

2.54. CkopocTb BpallleHHs
BO3pacraeT Mo AeHcTBHEM KO-
PHOHCOBO# CHabI' (cM. 3aza-

' B uHepuManbHOd CHCTEMe OTcye-
Ta H3MEHEHHe CKOPOCTH Bpallexus
GajiepHHbl BbI3bIBAETCS BHYTPEHHUMH

CHJIaM¥ B3aUMOAEHCTBHSL pa3JHUHbIX
yacrefi ee Tena. Korma OGajepuHa

JH-

HeHHasi CKOPOCTb PYK AOJXKHA yMEHb-

HHX

CO CTOpPOHbI TYNOBHWA JEHCTBYIOT
cuabl. B cBow ouepenb pyku pefi-
CTBYIOT HA TyJoBuwe, GJaarogaps
yeMy CKOpPOCTb €ro BpalleHHS YyBe-

2.55. [lpaBopyunblii 6ymMepanr
6pocaloT B BepTHKAJbHOH MJIO-

187
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M3HOK — CBHCTYJIbKY, KOTOPOH
OXOTHHKH NPHMAHHUBAIOT MTHL,
B Jpyro# — naams, KoTopoe
YYTKO pearvpoBajso Ha 3BYK.
Koraa 3BykoBbie BOJIHB OT

CBHUCTYJIbKH JLOCTHIaJH rJame-
HH, OHO HAaYMHAJO MepuaTh H
Takum o6pa3oM CJAYKHIO HH-
auKaTopoM 3Byka. Bel, HaBep-
HOe, HapHCOBaJau OBl NyTh 3BY-
Ka TaK, KaK [OKa3aHO CTpes-
Koit Ha puc. 1.31,6. Ho, uro6ui

Puc. 1.31,6. Modesro canepeu
wenoros, cdeaannas  Paaseenm.
38YK CBUCTKA 3ACTABASET NAQMA
MEpUATS.

He INPHHWMATb 3TO Ha BEPY,
npeacrtaBbre cefe, 4TO rae-To
MexX/]y NJiaMeHeM H CBUCTYJb-
KOH y CTeHbl rajeped MoMe-
weH y3kuit skpau (puc. 1.31,
B). Ecan Bawe npeanosoxe-

Puc. 1.31,8. Ecau y crenku mode-
AW eaaepeu YCTAHOBAEH TOHKUL
3KpAH, NAGMA He peazupyer Ha
38YKU CBUCTKA.

HHEe OTHOCHTEeNbHO Xojaa 3BY-
KOBBIX BOJIH BepHO, TO IpH
3BYKe CBHUCTYJbKH MJaMs Bce
paBHO JOJXKHO MepuaTb, Tak
KaK 3KpaH, Kas3aJjochb 6bl, HaxXo-
nurcs B cropoHe! OgHako B
gefcTBHTENbHOCTH, Koraa Pa-
Jell yCTaHOBWJ 3TOT 3KPaH,
nnaMst  nepecrajo MepuLarTh.

18 dusuueckuii deiteppepk

Kakum-To o6pa3om  3KpaH
nperpaiua  nytb 3ByKy. Ho
kak? Beab 3To Bcero Juwb
Y3€HbKHH 3KpaHYHK W pacno-
JOXKeH OH Bpoje Gbl B CTOPOHE
OT nyTu 3ByKa. [losyueHHbIH
pesyabrart Aaa Pajeo kioy
K pasraike cekpera raJgaepeu
LIENOTOB.

81, c. 32—33; 82, c. 87—92;
127, ¢. 315—316; 198, 1. 2,
c. 130—131; 199—205.

Unrepdepenuus
Kak

1.32. My3bikaabHoe 3X0.
00bSCHUTD MEJOAHYHOE
KOTOpOE MOXHO HHOrAa CJbl-
LIaTh, €CJAH TPOU3BECTH LIYM
rpe-To Hejgajeko ot 3abopa
HJAM JecTHUYHOH KjaeTkH? Kak
OnpefeSUTh BHICOTY TOHA 3TOr0

3xar?

81, ¢ 32; 127, c. 313—314;
145, ¢. 13; 164, c. 426—427;
182; 206; 207, c. 47—48; 208.

TypGyaenTHoCTb
npejoMJeHne

1.33. 3BykH TopHano. Mos Ga-
f6ylika Bcerga npejckasbipaja
npUHOIMIKEHHe  TOpPHAAO 1o
MEePTBOH THILHHE, KOTopas
HEOXHUAAHHO BoUAapsijach mne-
pen nosisnenneMm cMmepua. llo-

Puc. 1.34. 3x0 nod mocrom.

yeMy CT2QHOBHJOCH TaK THXO?
Koraa »ke cmepu BO3HUKAJ,
pasgasaJjcsi  OIVYLINTENbHbIA
peB, MOXOXKHH Ha 3BYK peak-
TUBHOTO camoJsiera. Yem obyc-
JomJeH 3ToT peB. Hakonern,
KaK TOBOPAT, B LEHTPE CMep-
4a TOXe TOCMOJCTBYET MepT-
Basi THWMHA. Tak Jau 310?
Heyxenn wuenoBek, Haxons-
uimMiics B UeHTpe  cTog6a
cMepua, He CJAbIWHUT XOTH Obl
3BYKOB UYYyJIOBHILHBIX pa3spy-
LIeHUH, NPOUCXOISIIIUX BOK-

pyr?

165, ¢. 144—145; 223, c. 67,
83; 224—226; 150, c. 183—
196.

OTtpaxenue
p3JieeBCKHE BOJIHBI

1.34. Mocrt axa. dddexr rane-
pen [IeNoTOB IOMOXET Ham
06bACHUTL M HEKOTOpble 3BY-
KOBble 3()@eKTbl, BO3HHKALO-
uiMe nojA apkod mocra. Tak,
€C/JH BCTaTb y CTeHbl TaKoH
apKu M LWenHyTb 4YTO-HUOYIb
(puc. 1.34), TO MOXHO YCJBI-
marb ABOHHOE 3X0, TPOMKHI
JKe XJOMOK B Jad0UIM NpPOH3-
BOJHT  MHOIOKpPAaTHOE  3XO.
[loHATHB ¥ Bam 3TH siBJe-
Hua? OHH MOryT GhiTh 06yC-
JIOBJIEHBl JHGO OOGBIYHBIM OT-
paxKeHueM 3ByKa OT MOBEpX-
HOCTH BOabl, 160 3(derTom
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* CHH3y BBEpPX HJH CBEPXY BHM3?

~ JLTUTCS

. MUKDOCEKYHbI?

MH aTmocgepukamu». Dbblau
06HapyKeHbl U APYTrHe 3BYKH:
NO3BSIKUBAHUSI,  [OLLEJKHBA-
HHSI, TMOMUCKUBAHUHA, CBUCT
ObICTPO  BO3pacTawllero To-
Ha — B O6LIeM UeJblH «YTPeH-
HHA Xxop». YUTo Ke cayxKur
HCTOYHHKOM 3THX 3BYKOB?

219, c. 302—304; 1330; 1331,
1530, c. 144—146.

220; 299, c¢. 110—123; 300;
301; 332; r. 1, ea. 9; 1332;
1333; 1550; 1590; 1530,
c. 421—423; 1540; 1550.

' Pexomennauuu no ¢ororpadu-
poBaHul© MoJaHHH aadHel OpBHATOM
[1334}. Ilepsas B wucropuu ¢oto-
rpaua  MOJNHHH  BOCHPOM3BOAHMTCHA
JxeHHuHrcom B pabore [1335].

2 Ecau exaTh B TIpo3y Ha aBTO-
Mofuje, TO MOXHO HabaioaaTh,
KaK MHOTOKpaTHBIH pa3pdaa MOJHHH

. AaeT HeCKOJIbKO CTpO6OCKOHH‘leCKHX

ATMmocdepHbie
paspsibl
(6.32—6.49)

Paspsin
3JIEKTpPHYECKOE TnoJie
3JIEKTPHUECKHH NOTEHIHAJ

6.32. Moauns'.  MosHua —
HaCTOIbKO MPUBBLIYHOE 1151 HAC
sIBJEeHUE, YTO MOPOH Mbl HE 3a- !
Meuyaem ee Kpacorbl. [Tosromy, |
npexae 4em  06paliarbes i
K CTPaHHBIM MM MTapafaoKcaslb- |
HbIM  FIBJEHHSIM, CBSI3aHHBIM {
¢ ™MoJHuel, nomnpo6GyeM Bbl-
SCHUTb HECKOJbKO MpPOCTBIX ;

BONPOCOB, Kacawouiuxcs ee
o6 ux cBodcts. Paspsan moi-
HUM  COCTOMT TI0 MEHbIIeH
mMepe U3 JABYX paspsiioB:
«JIHAepa» u «OGpaTHOTO» pas3-
psna. "Kakodl H3 HHUX Mbi
BUIMM U Touemy He o6a”? [To-
4eMy MBbl BOO6GLLIE BHAMM MOJ-
HHIO, 4TO. B* 3TOM  Mpouecce
co3iaer ‘BUAMMbIH cBer? Kak
HanpagJeH BUIHMBIH pas3psii:

[Touemy oH Tak CHJAbHO H3J10-
maH? Kakos Tok paspsiga mMoa-
HHu? KakoBa sipKOCTb BCHbILI-
ku? KakoBa TosulMHa BuUAH-
Moro kKadamna mouanuu: 100 w,
1 M uAH BCero HEeCKOJbKO
MuaaumMerpos?  Kak  goJaro
BCOBIIIKA  MOJHHH:
HECKOJIBKO CeKYHJ, HeCKOJb-
KO MHJIJIHCEKYHI WJIH OKOJO

158  ®duanvecknii deiepsepk

u306paxKeHu# LIeTKH  «ABOPHHKAa»,
ABHXKYLIEACA [0 BETPOBOMY CTEKJY
]

[1336] .

6.33. daexkTpHueckoe noJe
3emaun. OcHoBHOH  BoOmpoOC,
KOHEUHO, COCTOUT B TOM, Moue-
MY BOOGLIE BO3HHUKAET MOJHHUS.
B pe3yabrarte uero cosaaercs
JEKTPHUECKOE TIOJ€ MEeXIy
demyaell W oGaakamu?
OTKpPBITOM BO3AYX€ Pa3HOCTb
NOTEHLHAJOB MEXAY KOHUH-
KOM Balllero HOca M HOramu
cocrasasier 200 B. [Touemy xe

"BoXe MOM, 3HaeLlL N Thi,

4T0 MEXAY 36MAEH U TBOUM HOCOM
pasnocTs noTenunanos 200 BoakT?
MNouemy xe Hac He GbeT ToKoM?"

Puc. 6.33. 3aexkrpuueckoe noae

- 3emau.

Ha :

Bbl, HECMOTPH Ha 3TO, He
noJjgyudaere 3JIEKTPHUECKOr 0
yiapa? Moxer au Takoe
3JE€KTPHYECKOe I10Je IUTaTh
JEKTPHUYECKHH JBHUTATEJb?
(B HekoTOpBIX cayuyasix — MoO-
XKeT.)

299, ¢. 97—109; 300, c. 105,
106; 332, 1. II, ea. 9; 1296;
13371339, 1548; 1549;
1568.

6.34. ®opma MoaHMM. DJeKT-
puyeckuii paspan mexay ob.a-
KOM W 3emJell — He e JHHCTBEH-
Hbifl THI MoaHuu. CyuiecTsyer
elle paspsa obgaka B BO3IYX,
KOTOpbIH 06pBIBAETCS HA MOJ-
nytd (puc. 6.34,a). Ilopoii

Puc. 6.34,a. ¥oap moanuu u3
obaaka 8 8030Yx.

rpo3opoe o06/1aK0 HaxoauTcs
TakK AajJeKo, YTO ero He BHUIA-
HO, TOrAa <«IPOM C SICHOTO
He6a» MOXKET IPHBECTH Bac
B yXac. B HEeKOTOpRIX caydasix
MOXHO" YBHIETb HECKOJbKO
napaJJiejbHbIX paspsaoB, Ko-
TOpble NPOU3BOAAT BleuaT/e-
HHe cBHcalolel ¢ obaaka JeH-
Tl (puc. 6.34,6). Ho Hawu-
6OJBIIHA HHTEpeC, MO-BHAUMO-
My, TIpeiCTaBjsieT 4YeTo4yHas

MoJgHusi (puc. 6.34,8B), KOTO-
YETKH —

pas HanmoMHHaer
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CHIA) pewuao HCHOOAB3OBATH
3TOT IIPHHUMIO AJAS CO3AAHUA
NOLABEMHON CHJABL CamoJera:
K KpbUIbAM caMosieTa OblIH
NDHKDENJEHbl TOPU3OHTAJbHBIE
Bpalawpliuecs LUWJTHHIPBI.

Kak MOryT TakHe UHJIUHAPDI
ofecrneyuTb NOLBEMHYIO CHAY?

110, ¢. 22; 155, c. 117; 399;
453; 615; 623; 80, ¢. 561—
565; 430, c. 512—513; 1000.

Puc. 4.37. «Cyono daertnepas, koropoe npusodurcs 8 dsunerue
OBYMS BPUAIOUUMUCA YUAUKOPAMIL,

4.38. Berep noa 3panuem.
B CIHA 6ua npemaoxken
NPOEKT XKUIOr0 AOMA, B KOTO-
pom 3Taxu, nogobHo Moc-
TaM, «OOABELIUBAITCA» MEX-
Ly ABYMS MOLLHBbIMH CTEHAMH,
a4 MNpOCTPAHCTBO MOJ [JOMOM
OCTAeTCss  OTKPLITBIM  (pHC.
4.38). BuewHe Ttakoe 3paHue
BHITVIIAHT BeCbMa [MpUBJEKa-
TEJbHO, HO OHO aBCoJITHO
He [MPHIOAHO /S BETPEHBIX
padonoB. OAHO M3 Takux
3JlaHHH OBITO BHICTPOEHO Ha
Tepputopuu Maccauycerckoro
TEXHOJOTHYECKOr0 HHCTUTYTA.
W Bot koraa nonynu Beceunue
BETPHI, CKOPOCTb BEeTpa mnoj
3nanuem pocturaa 160 km AL
(CtynenTsl, CJAOBHO  KerJH,
najajH TOJ HanopoM Takoro
BETPa, €My MOWIH IIPOTHBO-
CToATh Juwb nOpodeccopal)
Yem BbI3BAHO CTOMbL CHJABHOE
yBeJHUEHHE CKOPOCTH BeTpar

614.
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Puc. 4.38. Ckopocre serpa nod
sdanuem docTueaer 02pomHol ge-
AUHUHDL.

4.39. KpyueHble, oOTBeCHbIE
# ckayywmMe Mstud. Moxer nu
npu urpe B 6eidc60s NoAaUIHA
NOChLIATH KpYYeHble, OTBECHbIe
uau ckauyuine msuyu? Ecau na,
TO KakK OH 3To genaer? OTKAO-
HAIeTCA JIM KpyueHbil MSY OT
HanpaB/JeHHs «HOPMaJibHOTO»
moJiera MOCTEleHHO WJH BHe-
sanuo? JelcTBUTeNbHO  JiH
OTBECHbIH MSiY pe3ko majaer
B KOHLe nosera? Y npasaa ay,
YTO pe3aHblit MAY (ero nogaior
TbIIbHOH CTODOHOH PYKH), Kak
yTBEPXKIEI0T HIPOKH, <«IpPH-
nasceiBaer» B noaere? Ha-
CKOJIbKO KpYUYeHbl MfY, moc-
JaHHbIH xopowuM 6GeficGoauc-
TOM, OTKJOHHUTCA OT NpPAMO-
JIHHeAHON TpaeKTOpUH K TOMY
MOMEHTY, KOraa OH JOAeTUT
O UTPOKA Ha JUHHU?P

36, c¢. 53, 138, 139; 211, c.
156, 593; 615—622; 934,
c. 118

4.40. Kak 3akpyTtate «raapn-
Kni» mau? Tpaekropus «raap-
KOro» Msya B OTJinuHe oT Gefic-

60JbHOTO, Kasanoch 6bl, He
IOJKHA HCKDUBJISITBCH, [MO-
CKOJIbKY OH HE «3aXBaThiBaeT»
BO3AyX npu BpauleHuu. OnHa-
KO H <«TJaAKHH» MAY MOXKHO
nocjaaTth 1O HCKPHBJIEHHOHN
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Kunemarnka

M JHHAMHKA
NpAMOJHHEHHOTO
ABHKEHHSI
(2.1—2.22)

Cuaa ypaBHeHHE JBHIKEHHS
nepeMeleH1e

CKOPOCTL 3HEpPrHs
YCKOpEHHE HMMYJbC
nonepeyHoe ceyexHHe

MOTOK

2.1. Crout au OGexarb noj
poxaem?  JlonyCctum,  Bam
HYXXHO nepedTH yJauUy TOL
JLOXKIeM, a 30HTa y Bac Her.
Kak nocrynutb: 6exath ujau
uaAtH wwarom? Ecau BB Mo-
6exure, TO MNpOBeleTe TMOJ
JOXKIEM MeHbIIe BpeMeHH.
Tem He MeHee MOXET CAYUYHUTb-
csl, 4TO Bbl HaMOKHeTe CHJb-
Hee, yeM ecau Obl LM LIa-
roM, Tak Kak Bbl «Haberaere»
Ha jgoxnaesbie crpyu. [lonpo-
6yiite npousBectH TrpyObId
MOJICYET, paccMaTpuBas CBOe
TEJ0 Kak  INPSAMOYTOJbHBLIH
napaJiienenunes COOTBETCTBY-
IOIHX pa3MepoB. 3aBHCHUT JH
Balll OTBEeT OT TOr'0, KakoH
UaeT JLOXIb: KOCOH WIM Bep-
THkaJabubli? (Ecau Bam tpyn-
HO OTBETHTb Ha 3TOT BOMPOC,
nonpo6yiTe CcHa4ana OTBe-
THTb Ha JPYroi: Kak 3aBHCHT
CKOPOCTb  HAaMOJHEHHS  BbI-
CTaBJEHHOTO Ha AOXKIb Belpa
OT CcKopocTu Berpa? — Ped.)

2.2. Kak J0oBuUTb «CBeuy»?
Ecau npu wurpe B GeiicGon'

! HeckonbKo 3ajau 3TOro pasiena
kacaloTca Gefic6osa — HTPBI, YPE3BbI-
yaitho nonyasipvoit B CUIA u nouru
HeU3BeCTHOM y Hac. Mbl npusegem
3Jechb JHlb Te cBenenua o Beicbone,
KOTOpble MOryT mnorpe6oBaTbesi NPH
pa3bope 3anau. beiicboabHas nuo-
uagka HmeeT ¢opmy KBajgpata co
cropono#t 90 dyroB (27,4 m.).
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B kaxnom yraiy keapparta pacro-
JoKeHbl «6a3bl», OQHA H3 KOTOPbIX
Ha3blBaeTcst «goMoM». [logaiownil Ha-
XOQHTCA B UeHTpe movsst. OH GpocaeT
MAY  MIPOKY KOMaHabl TPOTHBHHKA,
KOTOpBIH B 3TOT MOMEHT CTOMT B
«AoMe» {pa3mep «aoma» 17X 17 mio#-
MOB, Win 43X 43 cM). ITOT HrpokK
no/KeH OoTOMTH GpOWeHHbIH emMy MsY
3a npenesbl NoJsi M ycneTb 3a Bpems
nojera wmsiya nobexaTb BAOJMb rpa-
HHLBl NOAs A0 ciepyloued «Gasbi».

B urpe mucnonb3yloTcsi A0BOJNbLHO
TAXeAblH TPANHUHBIA MAY AHAMETPOM
okono 15 cM u pgepeBsHHaa Oura
AstHHOM okoao 80 em.— [Tpun. nepes.

BbLICOKHH MfY — «CBeuay —
najaer Ha Bally yacTb MOJH,
Bbl MOKeTe MOCTYMHTb ABOA-
Ko: HJH OblcTpO Jo6exaTb
JIO MeCcTa MajJleH’s MsAya U TaM
JOXKAAaTbCs €ro, HAH mnobe-
XKaTb ¢ 6ojee HJIH MeHee TMOo-
CTOSIHHOH CKODPOCTbIO, 4TOGHI
focneTb K MAYy Kak pas B MO-
MEeHT ero najeHus. 1lorzaa
B NEepBOM CJy4ae BO3HUKaeT
BONpPOC, KaK Bbl YyrajabiBaeTte
MecTo MnajeHuss msa4a, a BO
BTOPOM — K@K Bbl Olpejens-
eTe HYXHYIO cKOpocTb Oera?
Koneuno, raaBHOe 3JeCb —
ONbIT, HO BCe-TAKH UTO IKe
npH HabJI0JeHHH TToJeTa Maua
yKa3blBaeT Bam, Kyjla H Kak
6exatb?

121.

2.3. CrouT JIH exaTb Ha XKeJ-
Toifi cser? Kaxkabl#i BoAuTenb
nopo#  okaabiBaercA  Mnepen
HeOO6XOIUMOCTbIO ObICTPO Dpe-
LIHTh, OCTAHOBHTbLCS MJH TNPO-
exaTb Ha XeJATblH CBeT CBe-
Todbopa. ITO NOACKA3bIBAET
eMy HHTyHuus, BblpaboTaHHan
MeToAOM Hpo6 H OIIHGOK;
OJIHAKO TOYHbIA pacyeT MO3BO-
JisleT TMpOaHaJHM3HPOBAThb Ta-
KHe CHTYalUMH, Tlle HHTYHUHUA
6eccuibHa.

[Ipn xakux 3HayeHHsIX Ha-
4a/J1bHOH CKOPOCTH M paccrosi-
HUSL [0 MNepeKkpecTKa cJeldyer
OCTAHOBUTbLCA (MM DPHUCKHYTh
npoexaTb Ha KpACHBIA CBeT),
ecay 3apaHee H3BeCTHB Bpe-
Mfl, B TeueHue KOTOpPOro ropur
JKeJTbIH CBET, U pa3mepbl Ie-
pekpectka?' Onpenesnute MH-
TepBaJ CKOpOCTed M paccrost-
HUH, NIPU KOTOPBIX Bl yClleBa-
eTe npoexartb BoBpemsi. O6pa-

' Cornacto «[TpaBuiam 1OPOXKHOr O
NBMKEHHSA» yCKODEHHe aBTOMOGHJIA He

AOJDKHO mpesbiiaTh 58 m/c? (.
X1, n. 165).— Mpum. peo.
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OJIHOKOJIeCHOM BeJocHnene,
TOJILKO B 3TOM CJy4ae HCMOJb-
3YIOTCAl TOPU3OHTAJbHbIE KOJe-
Ganus. Ilouemy npum KoJe-
6aHMAX MOBBIIIAETCHA YCTOH-
yuBocTb? UYeM ompenensercs
yactora KoaebGaHuWi, Heob-
XOAMMas A5 CO3[aHHUA AOCTA-
TOYHOH ycTOHuMBOCTH? Moxe-
Te JH Bbl OODBSICHUTb, YTO
MPOUCXOIHT C TMepeBEePHYTHIM
MasiTHUKOM, He npuberas K
MOMOIIH MaTeMaTHKH.

83—87; 795; 480; 490.

Cesi3aHHble TAPMOHHYECKHE
KoneGaHus

2.62. MasTHHK HaA npyxHHe.
Mbr yXKe BCTpe4aqucbh H C
MPY>KHUHAMH, U C MASITHUKAMHU.
A uTo moayuurcsi, eciu rpy3
MasiTHHKA MOABECHTb Ha MNpPy-
xune? Ecau Mbl TOUHO nof-
6epem Maccy rpysa H ynpy-
rocTb MPYXKHHB, TO OyaeMm
UMeTb MpeKPacHyl Mojesb
CBSI3aHHBIX KojeGanui. Ecawu
OTTSIHYTh  MPYXHHY  CTPOLO
BepPTHKaJbHO, TO, KaK H cJe-
JIOBAJI0O OXHUAATb, BO3HHKAIOT
BEPTHKAJbHbIE KoOMe6aHHs, HO
CKOPO OHHM NpEeKpaulalTcd, H
rpy3 HayMHaeT pacKa4yHBaTbcs
noflo6HO  MAadATHHKY  4YacoB
(puc. 2.62). Opnuako uepe3s
HEKOTOpOe BpeMsl Tpy3 CHOBaA

2.62.

Puc.

{ KayaJauch

6yner Ko/je6GaTbcsi BePTHKA/b-
Ho. Kakum-To of6pa3oM 3Hep-
rHA B CHCTeMe [epexoguT OoT
OJIHOTO BHAA Kosie6aHHui K 1py-
romy. Kak nopo6parb maccy
rpy3a, a Takxe YOPYroctb H
JJHHY TPYXHHbI, 4TOObl B
cUCTeMe OCYULeCTR/IsA/ICA TAKOH
NEepHOAHYECKHH Nepexo] 3Hep-
run? [louemy oH BoOOGuUIE
NMPOHCXOAMT H ¢ KakKoil uyac-
TOTON?

10, ¢. 115—122; 50, c¢. 407—
416; 70, c¢. 119—123; 690,
c. 229—238.

Csna3annble kKoneGanusa
MasITHHKOB

2.63. Moauamui KOJOKOJ.
Bpsn in ecTh TONK B KOJOKOE,
Kotopbil He 3BOHMT. OnHaKo
HMEHHO TaKOH KOJIoKOJ Obli B

«On
,,0uUKb", K020a noAoMEHO ,, 00K >,

Puc. 2.63. 8bl38aMUBAET

cBoe Bpems MOJABelIeH B
Kesnbuckom coGope. Yacrtorh
KoseGaHul KOJOKOMA H €ro
«sI3blKa» CJYy4alHO OKa3ajiuchb
TaKMMH, 4TO KOJNOKOJ H SA3bIK
B ¢ase — H, KO-
HEYHO, KOJIOKOJ He 3BOHHJ.
[Ipy Kakux YyCJAOBHAX Takue
MasiTHUKONONOAOGHble  KOJe-

| 6anust MOTYT coBnacTh? Kako#n

Mopi paccyXAaeT 0 KAacCHUECKOH MeXaHUKe

j 4ACOB,

BBEIXOJ M3 CO3JaBLUErocs mno-
JOXKEHHSI MOXKHO HAUTH, KpoMe
Kak c6pocuTb KOJOKOJ ¢ KOJIO-

! KONbHU?

16, ¢. 409—413; 37, c. 148;
60, c. 239.

Cesi3anHble TapMOHHYECKHE
KoJjeGanus

2.64. KauawuiHecs KapmaH-
Hble uacbl. HM3menurca au
TOYHOCTb  XOJa KapMaHHbBIX
€CJH  HX MNMOABECHUTb
Ha uenouke Tak, 4yToObl OHH
cBOOOLHO KauaJucb? Y MHO-
FHX 4acOB TOUHOCTh XOfa
NpH  3TOM  MeHSIeTCs, XOTH
OHM OYEHb TOYHO MOKA3LIBAIOT
BPEMs, KOrjla HaXOAsATCS B MO-

i KOE.

Eciu uvacel nogBecHTb Ha
nenoyke (puc. 2.64), TO OHH
MOCTENEeHHO HAUYMHAIT packKa-
YHBATLCA M TOrAA MOrYyT CIe-
IWHUTb WM OoTcTaBarb Ha 10—
15 mun B genb. [louemy uachl
HAayHHAIOT KAuaTbCsl H MOUEMY
HapyulaeTcsi TOYHOCTb HX XO-
na? ITlouemy, HakoHel, OJHH
yacel TpW 9TOM CrHelpar, a

JIpyTHE OTCTAIOT?

Puc. 2.64. Packauusarouuecs
KOPMOHHbLE YACHL,

45
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TOE OKHO M3 KOMHAaTbl XOpPOWIO BUIHA ¢}

yJaHla. YBUAEThb Ke ¢ yJaHIbl, 4TO npo-
MCXOAMT B KOMHATe, TPYAHO, npo-

XOXHH yBHIMT JMHUWb CBOE OTpaxKeHHe |

8 okHe. 1 naoGopot, Beuepom, Korna
Ha yJHUe TeMHO, a B KOMHarte CBeTo,
C yJMUBl JeTKO yBHAeTh BHYTDeH-
HOCTb  KOMHATbhl; HO DacCMOTDeTb
YAHLY M3 KOMHATBl MOXHO, TOJMBKO
npHGAK3HB JIHUO BIIOTHYIO K CTek-
ay.— [pun. peo.

5.13. Kpacnasa Jlyna. [Touemy

BO Bpem#dA JIYHHOrO 3aTMEHMUSA

JlyHa, Korja oHa monajaer B
TeHb 3eMJIH, CTAHOBUTCS Kpac-
HOH?

954; 983, ¢. 21, 22.

5.14. Mupax-npuapak. O mu-

pa)kax paccKa3blBAETCHA MHOTO |
Ha- |

J06OMBITHBIX
npuUMep, Takas.

«Kapkum aBI'yCTOBCKHM
JIHEM  XKeHUIMHa cobupaJga
UBETHI; 3eMJ51 Obl71a BJAKHOH. .,
BHe3zanHo B HecKONbKHX MeT-
pax or cefs KeHIUHHA YBHIe-
Ja KeHCKyl (Hurypy, oua
6bl1a  J1OBOJILHO MAacCHBHOH,
HO [poxana H MoKayuBaJaach.
Hap Baaxuoll 3emJsedl, rie
BO3HHUKJa ¢Urypa, nogHumansl-
¢l DeIlKHH TyMaH, BO3MOXHO
nap. XeHmuua, sta ¢urypa
W COJIHUE KaK 6bl 06pa3oBbiBa-
JU HeKoe MoAoGHe TpeyroJb-
HHKa. Barasja TauHcTBeHHOMH
«HEe3HAKOMKH» Obla obpanieH
B CTOPOHY COJIHUA, HO He MPSIMO
Ha Hero.

Brayane xxeHuiuHa peluaa,
YTO ITO ra/IoUHHALUsA, O6MaH
3peHUsl; OHW CTOSIH JIHLUOM
apyr k apyry. Ho Tyt xenuu-
HAa MOHAJA, 4YTO 3TO ee co06-
CTBEHHOe H300pakeHue: KaK U
y Hee, B DYKE «HE3HAKOMKUY»
661 6yKeT uBeToB. JKeHIuHa
oTBe/1a PYKY ¢ 6YKETOM B CTO-
POHY, H «HE3HAKOMKa» cllesa-
Jjga To Xe. M naatbe, U uBethl
y Hee ObliiM TOYHO TAKHMH IKe,

HCTOPHH.

t 985—989;

Kak Yy JKeHUIHMHbl, KpacCkH
BbI[VII/€JH COBEpPLIEHHO Ha-
TypadbHbiMH. JKeHUIHHA OT-
YeTJHBO pas3fjn4ajna BCE OTTEH-
KM, UBer TeJa, Kak 6yaATo BH-
Jdena cebsa B 3epkaje» [962].
CoBeplLeHHO MOTepsiB MPHCYT-
CTBHE JyXa, XeHWHHa 6pocH-
Jlacb BHU3 MO KPYTOMY CKJOHY
K CBOMUM JDY3bIM, KOTOpHIE
TOXKE BHIEJAH 3TY (UTYPY.
Kak Bbl 006bsicHuTe
CTpaHHOe siBJeHHe?

3TO
962.

5.15. OTpaxenus B AByXx 3ep-
Kanax. CKoONbKO CBOMX OTpa-
JKeHHH Bbl  YBHIHUTE, €CJH
BCTAaHeTe mnepej ABYyMS CTOf-
IUHMH NOJ YIVIOM MJOCKHMH
3epKa/jaMH, KaKHe BCTpeqaloT-
Csl, HampuMep, B _MarasuHax
ogexan’ (puc. 5.15)? Kak
4yucao H300pa)KeHud 3aBUCHT
OT yrJia MexXAy 3epkajamu?
Wimeer Jiu 3HaAueHHe, I/1e UMEH-
HO Bbl croute? Ecau pa, to
rle HyXKHO BCTaTh, UTOGbBl YBU-
J€Tb MAaKCHUMaNbHOE  YHCJO
OTpaKeHHH? A UyTO MOXKHO CKa-
3aTh O uyHcae H306parkeHud,
CKaXeM, Nakera, Jexauero
pslOM € Bamu?

1524;
150—151; 1219,

1200, c.7,

' Ecau yroa Mexjay 3epKanamH
pased 90°, To onHO M3 H3o00paxe-
HUH OKa3biBaeTCH {1ePeBePHYThIM MO
CpaBHeHHIO ¢ OOBIUHBIM H306paxe-
HHeM B IJIockoM 3epkaJde. [losTomy,
KOraa Bbl, CKa)xeMm, [OJHHMAaeTe
npaByl0 pyKy, Baule H3oBpaxeHHe
Tak)Ke NogHUMaeT npaBylo pyKy, a He
JIeBYI0, Kak B OOGBIUHOM 3epKaJe.
3auatHo Ha6GaORaThb 3a YEJOBEKOM,
ObITAIOUWMMEA Yy Takux 3epkaJs (oco-
6eHHO ecJqM OH He 3HaeT 00 HX
CBOHCTBAX) npHYecaTbCs WAM [tonpa-
BHTb OJEXNY.

Ha cBoficTBe nocTaB/ieHHbIX
YoM APYr K ApPYry 3epKad
MHOXaTb» HM306pa>keHHA OCHOBaHa
IUHPOKO pacrnpocTpaHeHHass WUIpyll-

moJx

Ona noscioay siBASIETCA B LBeTe

«pa3- {

ka — xaneligockor. [lonpobyiite ca-
MOCTOATENbHO  MOCTPOHTL  TEOPHIO
Kasnefiiockona W NpPOBEPUTH €€ Ha
CaMOJe/IbHOM KaJteHa0CKOoNe, HCIOJb-
3y IS HEero 4HCThie CTeKJIAHHbIe
IJIACTHHKY (MO MaJIbIMU yrjamMH OHM
OTpa)xaT CBeT He XyXe oObIYHbIX
sepkaa).— [Tpum. ped.

Puc. 5.15. Ckoabko ceoux orpa-
acenutl got sudure?

[1pu-
MEepHO B TeyeHHe LecsiTKa ce-

5.16. «3enenblii ayu».

KyHJ [Moc/je TOro, Kak JHCK
COJIHLA IOJIHOCTBIO CKpOeTrcs
3@ POBHBIM, UHCTHIM TOPH3O0H-
TOM, Bbl MOXeTe HaOJIOZATH
SIDKHMH 3eJleHblH Jyd, HAYIIHH
oT cosHua. [loyemy 31O npo-
ucxoaut?  BoaMmoxHo, 3TO
obman 3penus, OBGYCJOBJEH-
HblH, Hanpumep, OCTATOYHbLIM
u306paxKeHueM CoJHLA Ha CeT-
yatke. Tak u cuurajsoch A0-
BOJIbHO JIOJITO, MOKa He OblaH
nodydeHsl dororpabuu «3edne-
HOTO Jy4a».

B BBICOKHX ILIHpOTAX <«3eje-
HBll Jyuy» BuieH GoJee JIH-
TelbHOe BpeMf. «Y4acTHHKH
skcneauunu bapna k HxHo-
MYy MOJIOCY, KaK COOGILaNoCh,
Habaodaln  «3eJeHbll  Jayu»
B TeuyeHHe NpPUMEPHO 35 MHH,
Korja coJH1Le, BIEPBLIE
[TOSIBHBLIEECS B KOHLUE JOJTr0H
NOJSAPHOH 3UMBI, JIBHraJoCh

119
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npobyiiTe MpojenaTh 3TO CaMu
H  onsiTadtech 06 BACHHTD,
4eM BbI3BaHbl 6€CNOPSAOUHBIE
Kosnefanns, KOTopbie coBepiya-

eT KHUra 1upu BpallleHUH BO-
Kpyr Tperbedl OCH.

44; 50, ¢. 191.

Puc. 2.34.

CoxpaHenne 3nepruu
coynapenun

2.34. Koabito na nanouke. Cy-
HLCCTRYOT  OAIIA IPOCTAs, HO
BechMa  3abanuas HTPYILKA.
OHa CcoCcToHT "3 KoblAa JIO-
BOJILHO BOJIBIITOTO BHYTPEHHCTO
AvnaMerpa, KoTopoe HaleTo Ha
nanouky. Koabuo packpyuu-

BAIOT [IeJYKOM H  TAJ0UYKY
CTaBAT BepPTHKAJIBLHO. K().ﬂh[l‘o
Hauuuae| CHVCKATHCA BHHU3
(l‘()p{]'l}[l) MEeJLTCHHeE, yem

MOXKHO OHAATL), H 90M HIDKE
OHO olycKaercs, Tem 6blcTpee
BpalllaeTcsi, CIYCK Ke [pH
ITOM 3amensiercs (puc. 2.34).

Fcau  mospemMst nepepopavu-
BATH DAMOUKY, KOMA KOABIO
CIYCKACTCS BUM3, TO MOXHO

HEPATh HM 10 GECKOHCUHOCTH.
[louemy Bparenie yckopser-
Csl, KOr/la KOJbIO ONycKaeTcs
BHK3? Y nouemy xoubuo no-
MpOCTY He 1AJlAeT ¢ yCcKope-
HHEM CBOOOMHOUO NajeHus?
BosbMewm Tereph JIBA KOJb-
a. 10 He TOJABKO Gogee
3a06aBiio - 3J1eCh  BO3MOXKIIbBI
NpSIMO-TAKH YIHBHTE hHbIe Be-
. Bepxunee kojieuko Moxker

38 ®dusngeckuii peiteprepk

AlaTh  OblcTPee HHXKHEro H
CTONKHYTBCA ¢ HUM. Ecan 370
NPOU3I0ONAeT, KOoJbla OTCKOUaT
JApyr 0T apyra, H Bepxuee
Hauver mnoaHuMarbea. [loue-
My? (DTH OnbIThl YAOGHO Mpo-
BOAHTb C  GYXTaJTepCKHMH
cuéramu.— Ped.)

Moment cuanl
UEHTP TAXKECTH

2.35. Kak nepeBepHyTb Kasak?
Kak 3ckuUMOC MoOXeT mnocTa-
BUTb NIPSAMO NepeBepHYBLIHACH
KasK, He BbIGUpaAsACh MPH 3TOM
U3 Hero?

45; 1563.

2.36. Wlunb OGoapmoro paua-
merpa. byaer an aBromobuib
ABUrathcs ObiCTpee, ecau mno-
CTaBHTh Ha KoJeca UIHHbI
60JbIIOr0 quaMerpar

MomMeHT HHEepUUH
YCTOHYMBOCTD

2.37. AptoMoGuJb HA Jabhy.
YTO HYXKHO Ae/1aTh, YTOOB! BhI-
NPaBHTb ABTOMOGHb, €CJH €ro
«3aHOCHT» B roJ10Nel: NbiTaTh-
csl BBIPYJHTL NPSIMO HJHM [0-
BOpPauMBaTh PyJdb B CTOPOHY
3aHoca? [louemy?

46; 410, 1720.

2.38. banaHcHpoBKa KoJec.
Byper au cGajsaHCHpPOBaHO
Bpatlamliieecs Kojaeco aBTo-
mo6uas, ecan OHO 6aaaHCHPO-
BaJOCh CTAaTHUECKH TMpH MNo-
MOILH OOBIYHOrO MY3BIPbKOBO-
ro ypoBHsi? MOXHO Ji1 106HTb-
Csi OAHOBPEMECHHO CTATHUYECKOo-
ro W AuHamuyeckoro GasaHca
KoJseca, TMPHKDENJasis K ero

o6oay OMH 6anaHCHPOBOUHbLIH
rpy3? A 1Ba rpysa?

47: 50, ¢. 191.

MoMeHT cHJbI
MOMEHT HHEPLHH

2.39. OrpniBan TyanerHyw 6y-
mary. Ha HexoTopbIx KpoHuI-
TeifHax 1J4 TyaJeTHOH OyMmaru
MOXKHO OTMOTATh BeCbMa [UIHH-
HBIH KycOoK 6ymaru, He nopBas
ee, ecJIH pPYJOH ellte J0CTaToy-
HO GOJbLIOH; ecJaH Ke PYJOH
IOYTH HCMOJB30BaH, 6Gymara
o6pbiBaeTcsl JHLIb MAaJeHbKH-
mu Kiaoukamu. [Touemy? Tlo-
YyeMy Ha [pPYrHX KpOHLITeHHaX
HabyoaeTcsi COBEpLIEHHO 00-
paTHasi KapTuHa?

MomenTt cuabi
MOMEHT MMNOYJbca

2.40. «Baunbi» na soae. Kak
OOBACHHUTb CKAaukKH KaMHA 1o
Boge? Ecnn 6pocHTh KameHb
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koropsle Bbl Buaure? ITosopa-
yuBasi OAHMH H3 MOJSIPOHUIOB
(pu HEH3MEHHOH OpHeHTAUHH
BTOpOro), onpejpejuTe MoAspH-
3aLHI0 BBIXOMSIILEro U3 cHpona
uBera., Takum o6pasoMm Bbl
CMOJKeTe OlpejleJUTh H3MeHe-
HHe HanpaBJ/eHHs MNOJADH-
3auud  cBera, npouejplero
t ckBo3db cupon. [lponenas Ta-
KHE ONBITbl C CJAOAAMU CHpOIa
pasiu4HON TOJUIHHBL, Bbl YBH-
JIUTE, YTO H3MEHEHHE HaNpab-
JIeHUs1 TMOJSAPU3ALUH 38BUCHT

OT TOr'O, KaKOH NMyTb MPOXOJHUT
cBeT BHYTpH cupona. [louemy?
Ha kaxo#i yros u kak — no ya-
COBOH CTpesaKe HJAM NMPOTHB —
IOBOpaUYUBAETCs MJIOCKOCTh
MOJSIpU3ALKHH CBETA NPH MNpO-
XOXKJIeHUH CaHTUMETPOBOTO
caosi cupona? Ilodemy mnoBo-
POT HPOUCXOHT HMEHHO B TOM,
4 HEe B WHOM HanpasJeHHH?

155, c. 425; 170, ¢. 381—383;
447; 533; 1070, ¢. 115—118;
1082; c. 136—144; 1083; 1084.

Puc. 5.54. Onbir no usy4eruro nosopoTa NAOCKOCTU NOAAPUIAYUU

C8CTA 8 CAXAPHOM cupone.

5.55. )KHBOTHBIE OpHEHTHDY-
I0TCSI MO MOJSIPH30BAHHOMY
ceery. [luessl, MypaBbH H He-
KOTOpble Jpyrue HacekKomble
HCMOJb3YIOT MOJSAPU3ALHIO
csera Hefa (cM. 3anauy 5.50),
yto6bl  OPHEHTHPOBATHCS B
npocrpaHerBe. Kak um ynaer-
csl onpeiestsite Yrod MOAsipH-
34U HH CBETA H KAK OHU HCIIOMb-
3yIOT 3TY CBOKW CHOCOGHOCTH
pH NepeMeLleHHH B IPOCTPaH-
cree?

332, r. 1; 1070, c. 98; 1085,
ea. 13, 1086—1089; 1557;
1584.

5.56. BomumeOHbiit cOMHEUHBIH
KamMeHb. JIMXpouuHble KpH-
cTaldlbl MeHSIlOT CBOH UBeET,
KOrjla HMX OCBELAlT CBETOM

128  dusnyeckuii deiepsepk

pasqauuHoi noasipusauuu. [lpu
OLHOM HamnpasJeHUH MNoJspHU-
3aUMH KPHCTAJJ OKasblBaercs
npo3pauyHbIM, CJerka XejaTo-
BATHIM, €CJIH »Ke HanpaBJ/eHHe
NoJIsipU3auud  H3MEHUTb  Ha
90° |, TO OH CTAHOBHUTCS TEMHO-
CHHHM.

[IpeanonaratoT, 4TO BHKHH-
F'M HCMOJbL30BAJIH JHXPOHUHBIE
KpHCTALALI KOPAEpHTa, YTOObI
onpeaeasTb nogoxenue CoaH-
na, KOrja ero Heab3st OblIO
BuaeTL HenocpeactTBeHHo. [lo
KpaiHel mepe, npegaHus yr-
BEPIK1AI0T, 4TO OHH BJaje/u
BOJIILIEGHBIM «COJHEUHBIM KaM-
HEM», C MOMOLUbID KOTOPOro
morqau Haxoauth CoJjHue 3a
061aKaMu W jlaXKe 33 FTOPU30H-
tom. [loCcKOABKY B BBLICOKHX
wuporax CojHile faxe B noJa-
JleHb MOXeT ObITh 32 TOPU30H-

|5.57.

| HHIO moJsipu3aunHuu?

TOM, TAKOH KaMeHb, BHE BCAKHX

| COMHEHHH, CJYXHWJ BHKHHIaM

60JblIUM NOACIOPbeM B Ha-
BHUTAIIUH.
[Touemy nponyckaeMbidl KpH-

i cTaqJIOM CBET 3aBHCHT OT Ha-
{ 1paBJieHUs noOJsApH3auun na-

patwomero cBera? Jle#cTBH-
TEJbHO JH TAKUM KPHCTAJJIOM
MOJKHO BOCIOJb30BATbCA A
ob6uapyxeuuss CosaHua, Korja
OHO CKpbITO 06/7aKaMH HJH
HaXOMHUTCSl 32 TOPH3OHTOM?

| 170, c. 402—403, 1270.

leliAMHIrepoOBH  IETKH.
Bul, BeposiTHO, H He NOAO3pe-

{ BaeTe, yTo MoJasipu3auuio cae-

Ta MOXKHO ONpe/eJuTh HeBO-
Opy»XeHHbIM raasoM. ['asas Ha

SIDKMH CBET uepe3 MOJsAPOHT
(Hampumep, depe3 MNOJASIPOUIL-

| Hble COJHeuHble O4YKH), Bbl Ha

MTHOBEHHE MOXKeTe YBUIeTb
HNOXOXKYIO Ha MecoyHbie vachl
KeATYIo QUrypy, clipasa H cJie-
Ba OKPYXKEHHYIO TONyOOH AbIM-
KOH (puc. 5.57). Bbl cmoxere
Jydlle pasJHuuTb 3Ty GUTYDY,
€CcJH PE3KO MOBepHeTe MoJd-
pOHJL B €ro MJOCKOCTH. IJTa
¢urypa HasblBaeTCsl «UIETKOH
[efiguHrepa»: ee ynaercs Ha-
6awonats 61arogaps TOMY, 4TO
CBET, NPOWeALIUA Yepes 11015-
pOHA, JUHEHHO MNOJAPHU3OBAH.
Ho kakas MMeHHO uyacTb raasa
YyBCTBHTEJbHA K HampanJe-
[Mouemy
BO3HUKAET UMEHHO TaKoe H30-
6pakeHue? Kaxk 3aBUCHT OpH-
eHTalUUs «[1eCOYHbIX yacoB» OT
HAnpapjeHUsl  NOJAPH3aLHU?
[Touemy uepe3 HecKONBLKO ce-
KYHJ H300pa)keHue ucue3aer?
51 BMOJIHE OTUETAUBO BHIEJ] 3TY
«UeTKY» 0€3 NOoafAPH3ALHOH-
HOTO (UabTpa B 4aCTHYHO MO-
Jsipu3oBantom ceere HeGa. He-
KOTOpbIE JIOH BUAAT 3Ty ¢H-
Typy CTOJb IBCTBEHHO, UTO 3TO
BBI3bIBAET Y HUX Pa3jpakKeHHue.
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JabopaTOpHH HHOrAA [EeMOH-
CTPHPYIOT BepTYyIIKY, KOTOpas
NPHBOAHUTCA B JBHXKEHHE MOJ-
KJIIOUYEeHHEM ee K BbICOKO-
BOJBTHOMY  HCTOUYHHKY  IIO-
CTOSIHHOTO HATIPSIAKEHHs (pHC.
6.49). Jra BeprymKka 6bu1a
NPEeAMeTOM CNOpPOB Ha IpOTH-
JKEeHHH ABYX CTOJIETHH, OAHAKO
B TOCJEAHEee BpeMsi Mpo Hee
noyemy-To 3abbisd. I[louemy
KPYTHTCA BepTylikar? byner au
OHAa KpYTHTbCA B BaKyyMme
HJIH B cpeje, JHLWEHHOH MbLIH?
[Touemy 1BeT BO3HHKAWOILETO
paspsina 3aBHCHT OT TOJAp-
HOCTH HAamnpsKeHHs Ha Bep-
tywike? [loweMy Ha KoHuax
Jonactef AOJXKHB 6BITh OCT-
pus? Moxere JH BB pac-
CYHTaTh, C KakoOil CKOpPOCTbIO
6yaer BpawiaTbCsd BepTyliKa
NPH 3aJaHHBIX YCJOBHAX (CM.
Takxe 3ajavy 6.33)?

155, ¢. 434—435; 1407.

WUcTousnk Bhicokoro
HanprXeHUA

Puc. 6.49. Saexrpuneckas aep-
TYwKa, npueodumasn 8 Jsuncerue
JAEKTpUHECKUM pPa3pA0OM.

6.50. «baw3» BBICOKOBOJIBLT-
HOi JuuuH. [as toro 4yrobni
6osee 3ddekTHBHO Nepena-
BaTb 3JEKTPHUECKYIO SHepruio,
HEKOTOpbhie 3JeKTpHUECKHe
KOMIIAHHH CTPOSAIT <«CBEPXBbI-
COKOBOJIbTHBIE» JIHHHH 3JIeKT-
ponepenaud (765000 B). Mo-
KeT ObiTb, B 0O0lIeM Takue
JHHHH 1esecoo0pasHbl, HO XKHU-
BYLLHUM BOJH3U HUX JIOASIM OHH

IOCTaBJAT Maccy HeNpUAT-
HoCTell. DTH JIMHUH 4acTo AO-
Ky4alT TeM, uYTO CBeTATCS
B TEMHOTE HEGEecHO-roJyObim
CBeTOM H 3acTaBJsAIOT TaHH-
CTBEHHO CBETHTbCS BLIKJIOUEH-
Hbl€ JIIOMHHECUEHTHbIe JIaMIIbl.
Eine HermpHsiTHee TO, UTO MHO-
rue JIOIH, NpHKacascb K Me-
TaJLJTHYECKHM npeaMeram
BOJH3H CBEPXBBICOKOBOJBTHBIX
JIHHHH, TNOJYyd4aloT 3JeKTpHue-
CKHe ypaphbl.

«Henasuo nposenennoe Hc-
cIeloBaHHe [OKas3aJo, 4To
unenbl 18 cemell, mpoxHuBalw-
HLHX BOJH3H JIHHHH 3J€KTpoIe-
penaun  komnahuu  «Orafio
[Taysp», wue pas mnoayuyanu
3JeKTPpHUYECKHe yaapbl IpH
TIPUKOCHOBEHHH K  CeJlbCKO-
XO3sIACTBEHHOMY  060pyaIoBa-
HHIO, IPOBOJIOYHBIM H3TOPOLAM
H naxe MOKpbiM 6elbeBbM
BepeBKaM. JIBe XeHIIHHB Xa-
JOBAJHCh, 4YTO HX YAapHJo
TOKOM B TyaJere. JIpyrue xa-
J06b KacaJHCchb MJ0XOro npHe-
Ma TeJeBHAEHHS H LIHISANLEro
3BYKa 3JEKTPHYECKHX pas3psl-
nos. Paras, no TeppHTOpHH
dbepmMbl  KOTOPOro  MPOXOIHT
JUHHSI 3JeKTporepenauH, cKa-
3aJj: «Kusinycb 6orom, mMbt 6yn-
TO >KHBEM pPSIOM C BOAONA-
aom» [1558].

[Toyuemy NpHKOCHOBEHHE K
npenMeTram, HaXOASAIUMCH
B6JIH3H TakKOH BBICOKOBOJIBT-
HOH JIMHHH, MOXeT IPHBECTH
K  3JeKTpPHYeCKoMy yjpapy?
51 cablwas, 4YTO HEKOTOpbie
JIOIH  3alyCKalT  3JeKTpo-
MOTOpb,  NPHCOENHHAST  HX
K aHTeHHaM, TaflKOM YCTpOeH-
HbIM BOJIH3H BBICOKOBOJIBTHBIX
JHHHHA. [leficTBUTeNbHO JH Ta-
KHM CII0COOOM MOXKHO T10JY-
4aTb 3JEKTPOIHEPTHIO?

1558.

AneKTPUUYECKHH 3j10JeH U BoJilleGHOE KOJIeHKO
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daykryauutt, He60 JeHCTBH-
TeJIbHO ObIIO 6B TEMHBIM.

5.65. Hackonbko mMHe H3BecT-
HO, B JIHTepaType He BCTpeda-
eTcd  HHKakoH HHpoOpMauHH
06 3TOM SIBJEHHH, KpOME €ro
onucanus. KenTbie O4yKH, Be-
POSITHO, MOMOT AT, €CJAH [biM-
Ka o06pa3oBaHa OTHOCHTEJbHO
MEJKHMH 4acTHUAMH, Daiuy-
com menbue 0,4 mrm. Croab
MaJjible uyacTHIBl pacceHBaloT
KODOTKOBOJIHOBOE  HU3JIydeHHe
CHJIbHEE, ueM [JHHHOBOJHO-
Boe. [103TOMY KpacHbIll H KeJ-
THIH CBeT majgaeT Ha 3eMJio
OTHOCHTEJNBHO HOpsMO, TOrja
KaKk CHHHH M 3ejeHbif, mpe-
TeprieBast B iblMKe 60Jiee CHJb-
Hoe paccesinue, faeT Audpdy3-
Hoe ocBelieHHe. YOupas H3
BHAMMOrO CBETA CHHIOIO H 3e-
JIeHY10 COCTaBJIsIIoULHe, HabJIIo-
JlaTeqb MOXKeET Jydlle BHACTb
oT6paceBaeMylo  MpeIMeTOM
TEHb.

5.66. Xorss npu HabJOAEHHH
B Tpy6Gy GoOabliast yacTb Heba
3aKpbiTa, He60 BOKPYT 3BE3[ b,
kKak uyepe3 Tpyby, Tak H Oes
Hee, BBIMJIAAHT OAHHAKOBO SP-
kum. Cama 3Be3na, KOHeUHO,
TaKXKe He CTaHOBUTCS fIpde.

OKcnepUMeHTalbHBIE HCCITe-
JIOBaHHs cnocoGHOCTH pasJu-
yaTh HeGOJbIIOH CBeTSLIHACS
y4acTOK Ha TeMHOM (pOHe noka-
3aJiM, 4TO MOPOrOBbIH YPOBEHb
YyBCTBHTEJNBHOCTH 71232 MOHH-
JKaeTcsl Mo Mepe yBeJTHYeHHS
SIPKOCTH (poHa, TIOKa SIpKOCTh
poHa He CTAHOBHTCA NPHMEPHO
paBHOH SIPKOCTH cCBeTsiLLefics
Toykd. [Tostomy uepes Tpy6y
3Be3/lbl pa3jH4aTh He Jerye, a
TpyAHee, TaK Kak, 3akpbiBas
yacTb Heba, Mbl yBeJIHUHBAEM
MOPOroBLIA YypOBeHb c¢nocob-

HOCTH rJa3a pas3JjH4aTb 3B€3-

bl

! Tlonpo6yiire pasobparbes, node-
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MY B TeJecKOT 3Be3/bl MOXKHO yBHAETD
n nxHeM. [louemy B 3ToM cayyae
Goabliasi sIPKOCTb HeGa M€ OKasbl-
Baercs nomexoit? — [Tpum. ped.

5.67. Ecan Boaa ray6okas H
YyHCTasi, TO OHA KaXKeTcs rofy-
60i 6.1arogaps OTPaXKeHHio ro-
ay6oro He6a ee MNOBEPXHOCTHIO.
Menkas Boma KkaxKercs 3sefe-
HOBATOM H3-3a OTPaXKEHHS CBE-
Ta OT AHA. 3arpsA3HeHHsT MOTYT
npHaaBaTb BOJAe pasJIHUHbIE
OTTEHKH BCJeacTBHe H30Hpa-
TeJIbHOTO MOTJIOLIeHHST  HJIH
paccesiHusl cBeTa {ecJH B BOle
HMeIOTCS B3BELIEHHble MeJb-
yaiwne uyacrtulibl). [locaen-
HHH 3¢eKT aHaJOrH4YeH pac-
CesIHHIO, DPAacCMOTPEHHOMY B
sanauax 5.87 u 5.88.

5.68. 3eseHOBATHIH OTTEHOK He-
6a oO6ycJOBJeH OTpaxeHHeM
cBeTa OT 3eJeHOH pacTHTeNb-
HOCTH. AHAJOTHUHBIM OTpaXe-
HHEM CBETa OT MOBEPXHOCTH
3eMJTH, KOTOpOe NPHBOJHT K 110-
SIBJIEHHIO Y30POB Ha 3aTSIHYTOM
ofs1akamMu HeGe, O0OBACHSAIOTCSH

H «o6GJyiauHble KapTel» (CM. 3a-
nauy 5.72).

5.69. OcBeleHHOCTb «TeMHOH»
yactH JIyHbl (3aKpbLITOH OT
Coanua 3emJeit) o6ycioB/eHa
CBETOM, OTPa’eHHbIM OT 3eM-
HOH aTMoc{epbl H MOBEPXHOC-
TH 3eMJH.

5.70. Paccessiue cBera Ha
06'bEKTAaX, MHOro MeHbLWHUX
JJIHHBI BOJTHBI BHAHMOIO CBeTa,
ONHCHIBAETCS P3IJI€EeBCKOH MO-
JlesIbIo paccesiHus (cM. 3agady
5.59). Pa3smepbl BOasiHbIX Ka-
nesb B 0o0Jake o6byHO 6OJIb-
Ile, H CBET NIPOCTO OTPaKaercs
OT HMX BHELIHEH MOBePXHOCTH.
[Tpu Takom oTpakKeHHH CBET He
pasjaraercsi Ha COCTaBJSIO-
[miHe uBera, a ocraercst 6ejibIM.
(Cnyua#t, npeacraBasiiouiuil
HCKJTI0YeHHe, pa3obpaH B 3a-
padse 5.73.) Ouenb NJOTHBHIE

obsaka KaxyTcsl YEPHLIMH 10-
TOMY, 4YTO OHH NPONYCKAaKT
MaJo COJHEYHOro cBeTa — OH
Au6o morjoumaeTcs KanAsaMH
Bojbl B obJsake, TM60 oTpaxa-
eTcsl BBepX.

5.71. CosxeuHblt cBeT pacceH-
BaeTcs MOJEKYJaMH BOJH B arT-
mMocgepe TOUHO TaK XKe, Kak
H JIO6bIMH ADPYTHMH, MO3TOMY
OTJeJbHbE MOJIEKYJbl  BOJb
BHOCSIT CBOH BKJaag B 06LLYyIO
OCBeLIeHHOCTb Heba (cM. 3a-
pauy 5.58). Paccesnne Hna
KanJsix BOAbl CHJbHEe, YeM Ha
ee OTJe/bHbIX MOJEKYyJaaX, Tak
KakK B KalJje MOJeKYJbl ynako-
BaHbl O4YeHb MJIOTHO: CpejHee
pacCTosiHHe MeXXJy COCeIHHMH
mosieky1ami npumepro B 1000
pas MeHblie NJHHbI BHAKMOIO
cBera.

Paccmorpum 1Be TakHe co-
ceaHue moJqekyabl. Koraa cod-
HeyHbId cBeT BO30OyXKjgaeT B
HHX 3JeKTPOHH, OHH KoJe6-
JioTcs B (ase, MOCKOJNBKY Ha
3JIeKTPOHEI, 110 CYTH, BO31eHCT-
ByeT cBeT OJHOH H TOH Xe vac-
TOTH. DAEKTPHYECKHE BEKTOPbI
B CO3aBaeMOM 3JIEKTPOHAMH
3JIEKTPOMAarHUTHOM MoJie TOXe
Ko/ae6oTess CHHpa3Ho U cKaa-
JbIBAIOTCS TAK, yTO CYMMapHas
HHTEHCHBHOCTD MOJIs1 OKa3blBa-
ercs BaBoe 6oJblile, yeM HH-
TEHCHBHOCTb NMOJSI OJHOTO aTo-
ma. MHTeHcHBHOCTL H3ayuae-
MOro cBeTa MpONOPLHOHAIbHA
KBaapaTy AaMmJHTyAbl 3JIeKT-
pHUECKOro noJsi; TakHM obpa-
30M OHa BYETBEpO MpeBbillaeT
HHTEHCHBHOCTb CBeTa, H3Jy-
YaeMoro eIHMHHYHBIM aTOMOM.
Ecau ke nBe MoJieKyJbl yaaJge-
Hbl IPYT OT Apyra Ha paccros-
HHe, MHOro GoJbluee JIJHHB
BOJIHBI Tajamiolero csera, TO
TaKOTro HaJloXKeHUs1 KojiebaHui
He NMPOMCXOIHT, H CyMMapHas
HHTEHCHBHOCTb  H3J1y4aeMoro
cBeTa paBHa NPOCTO CyMMe HH-
TEHCHBHOCTEH CBeTa OT Kax/0-
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CKa BO3/1YyX B pe3y/abraTe cXa-
THS1 HATPEJCA HACTONbKO, 4YTO
CHEr yacTHuHo noxatas,. Yepes
HECKOJIbKO MHHYT, OIHAaKOo,
cuer cHoBa cmep3cs. [Tostomy,
Korga uyldoM oOcTaslierocs
B JKHBLIX JIBIXKHHKA HallJIH
cnacareny, ero MPHILIOCh Bbi-
NHJAHBATh U3 cHera MUJOH.

415—417.

TenaonpoBoaHOCTL
¢da3osbld nepexon

3.48. Kak JenuTcsi CHEXOK?
[Touemy Henb3sl CAENUTb CHe-
JKOK MpH O4HeHb HU3KOH TemIe-
patype? Boo6ule, kak jsenurcsa
cuexok? [1pu Kakoit npumepHo
camMoH HH3KOH TeMnepartype
ellle MOXKHO CJeuTb MPHJHY-
HbI# CHEXOK?

166.

TenaonpoBoaAHOCTH
¢dasosbiil nepexon

3.49. Iunbl HA IWHIHHAX H MECOK
B rojodJej. 3UMOI B ToJoJ€ed
yJAHUB 4aCcTO MOCHIMAIOT mec-
KOM, a Ha WIHHB aBTOMOGUIeH
HajeBatloT wunbl. Ilouemy HH
TO, HU JIpYroe He JaeT Xejae-
mMoro s¢gekra npu TeMmnepary-
pe Hike Hyas (nmo wkane ®Pa-
peurefita, 0°F=—17,8°C),
a UpHU Temmepartype Bbiilie HyJ1d
3TH Cp€/CTBa MOMOralwT?

166.

Touka 3amep3aanus

3.50. 3auem conar aea? Koraa
Mosi 6abyliKa aenaer goMa Mo-
poXeHoe, OHa OO6KJaJbiBaeT
COCY/ /11 MOPOXKEHOTO JIbIIOM,
a Jej nocoinaer coablo. 3aueM
oHa ceiner cojgb? Kcrarth, 3a-
yeM MOChIMAlOT COJbI0 Jel Ha
npoporax? [lo-BuauMomy, Ha
06a BONpPOCA Bbl OTBETHTE QfH-
HAKOBO: UTOOGbI MOHH3HThH TEM-
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nepartypy 3amepsanus. [la, sto
tak. Ho kakum o6pa3zom 3TO
MOXKeT cllenath coab? M3Bect-
HO, YTO B OYeHb XOJOJAHYIO MO-
rogy cojab He yJayyliaer 1O-
pOXHbIX ycaoBui. Kakoa xe
camasi HH3Kasi Temmeparypa,
MpH KOTOPOH elle ecTb CMbICJ
nochnarbh AOPOTY COJbIO?

Hackonbko X0104HO A0JXK-
HO ObiTb, UTOOBI COJIeHbIH BO-
JoeM HauyaJj 3amep3aTb cBep-
Xy?

413, c. 187, 188; 414, c. 3, 4,
12—15, 47, 48; 540, c. 451;
670, ¢. 496—498.

Touka 3amep3anus

3.51. Aurndpu3 B paauartope.
[Touemy cmech aHTH(DH3A
¢ Bojof 3aMep3aer npu b6ojee
HU3KOH TeMmepaTtype, 4eMm uyHcC-
tTasi Bojga? A kakum obpasom
aHTudpy3 npegoxpaHsier ABH-
rarejb OT Ieperpera JeTom?
Ecaun anTHdpu3 Ttak xopoul,
TO mouemy Obl He 3aMOJHATH
paavaTtop TONbKO HM H 00X0-
JAuTbes coBceM Ge3 Boanl? (Co-
rJ1acHO pPeKOMeHAAauuaM 60Jb-
WIMHCTBA  (HPM — H3rOTOBH-
Tesiell aHTHGPH3O0B, KOJTHUECT-
BO aHTH(pH3A B CMecH He
A0JXKHO npesbiwath 509 .)

330, c. 227, 228; 670, c. 496—
498.

Ckppitasi Tenaora nepexoaa

3.52. BnaxnocTtb H npoxJaana.
[Touemy, Bbix0Asl U3-MOA Aylla
Uiy u3 G6acceilna, BH ollywae-
tTe npoxaany? Ilonpobyiite
OLEHHTb CKOPOCTb MOTEPH TeM-
Ja B Tux cayyasx. (as ouen-
KH 3(PdeKra oxnaxaeHdst MpH
BeTpe B HacTosillee BpeMs
MHOT/1a MCMOJbB3YIOT TaK Ha3bl-
BaeMbiil «(haKTOp BETPOOXJaXK-
LeHHUS».)

[Touemy 60bHBIX, 4TOGBI 06-
JleryuThb UM Gosb, MOPOH pacTH-
palOT METHJIOBBIM CIHPTOM?
[Touemy a5 3TOH LeNH He MPH-
MEHSIIOT MPOCTO BOLY?

Korpa s1 6bin1 MaJleHbKHM H
€31 C pOJAHUTENsIMH OTHH-
XaTb, OGLIUHO Ha mepejHee
KPbIO MALIHHBI Mbl MPHKDEN-
JSIIM XOJILUIOBYIO CYMKY C BO-
jpoi. Kak 66l )Kapko HH 6blIO,
BOJA B CyMKe ocTaBaJjachb npo-
xnagHo#. [Touemy? Moxere nu
Bbl pacCcyHTaTh ee TeMmmepary-
Py npu 3aJaHHBIX TeMnepaType
BO3/lyXa, BJAAXHOCTH H CKODO-
CTH aBTOMOGHJIA?

158, ¢. 324; 427, c. 64; 428;
429.
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KOMY JIb/ly, TO OueHb CKODO Ha
COBCTBEHHOM TOPLKOM  ONBITE
yOeauTeCh, UTO TeMHbIA Jejl
oyerb cnab Hu ero cuaenyer o6-
xoauTh. [louemy xe nea Goisa-
€T TEMHbIM U CBETJIBLIM U Noye-
MYy TEMHbLIH Jies caabee?

338, ¢. 120—126; 376; 680.

IepeoxaaxneHue
cBOGOAHAS HEpPIHa

3.39. Korpa 3amepsaer Boja?
[Touemy Boaa o6bitito  3a-
mepsaet npu 0° C? B uem oco-
6eHHOCTb 3TOR TeMmlepaTypol?
B psane cayuaeB Boma Moxer
OCTABATbLCS B XKUAKOM COCTOS-
HHUH U TIpH TEMIIEPATYPAX HHXKE
HyJas: Tak, B objgakax ofHapy-
KHBAMUCh KalJd BOMbLl [pH
—30° C. TlpH Kakux yCJOBH-
fIX BO3MOXHO TaKoe Iepeox-
Ja1€HHEe BOJbI?

MoxHo au Harperb Jea Bbl-
we 0°C Tak, yTobbl OH HE
pacrasta?

338; 389,
c. 472—476.

402 —404;, 670,

3amep3aHue
CKpbiTasi TernJaora nepexoga
ucrnapetue

3.40. 3amMep3aHHe XOJIONHOH U
ropsived Bozabl. B xosoaHbix
cTpaHax, Takux, kak Kauana
uny Meaanaus, Xopoino uzse-
CTHO, 4TO ropsuas Boja, BbI-
CTaBJIeHHAsl B MOPO3 HA YJHLY,
3aMep3aer CKopee, YCM XOJOj-
Has. Bo3aMOXHO, BaM 9T0 Nnoka-
JKeTCsl B3/IOPOM, OAHAKO 3T0
OTHIOAb He 6abyIIKHHBI CKas3s-
kH: paxe Ppsucuc brkou
B CBOE BpeMs OTMeuaJ gallHbiid
daxr.

Hanoaxure neckonbko cocy-
OB pas/HuHOR GopMbl Ternaol
H XOJOAHOA BOJLOH H 110CTaBbTE
HX B MOPO3HLIH JleHb 34 OKHO
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WIH B MOPO3HJIKY XOJORHJb-
nuka. M He ypuasiitech, ecau
B KakoM-HHOYAb H3 COCY/IOB
TenJasi BOsa 3aMep3HeT paHb-
e, 4eM XOJOJHAf, & MOMNb-
TalTeck OOBACHUTHL, MOUEMY?

405—411; 699.

TepMoaHHAMHKA TpO3b

3.41. 'posoBasi akKTHBHOCTb H
sBpeMsi cyrok. Ecan nocrpouts
CYTOUYHBIH rpaduk TIPo3oBOH
AKTHBHOCTH Ha BCEM 3€EMHOM

120

Mnouians,0xsa4eHHan Tpo3amm
{x10 000kMm?)

mape, TO MaKCUMyM 3TOH KpU-
BOH NMpPHIETCA MO JIOHOHCKOMY
BpeMeHu Ha 7 4 pedepa, a MH-
HUMYM — Ha 4 uy yTpa. JIpyru-
MH CJ10BaMH, Koraa B JIoH10He
7 4 Beuepa, Ha Mup OGpyLIHBa-
ercsl HaubGoJibuiee YHUCIO0 TPO3.
[IpaBronono6Ho MU CyLIECTBO-
BaHHe TaKoH BpeMeHHOH 3aBu-
cumocTu? Kakosbl pusuueckue
060CHOBaHUs ee?

219,c. 123—124; 300, c. 109—
111; 332, r. Il, ea. 9; 388,
c. 445; 401; 630.

12 18 24

Bpema (no INpursuuy)

Puc. 3.41. [Malan D.J. Physics of Lightining, Engl. Univ. Press,

Lid.]

TennonpoBoaHOCTh

3.42. Mouemy naneu npumep-
saer K meraaay? Ecau porpo-
HYTBCS 10 XOJNOJHOTO METAANA,
HanpuMep [0 BaHHOUYKH A
JAbJa, TOJAbKO U4TO BBLIHYTOH H3
MODO3HJAKH, TO NaJelU MOXET
NpHMEpP3HYTb K Hemy. Byabre
OCTOPOXKHBI, €CJH pelUHTe HC-
nuiTaTh 3TO Ha cebe: KOXY,
OPUCTABIUYIO K METAJY, Jerko
noppeauts! OTKpofTe 3apaHee
BOLY B PaKOBHHE W, B3fB BaH-
HOYKY, Cpasy MOACTaBbTe ee
H pyKy noja ctpyio. M yx Hu
B KOEM CJydyae He B3JyMmaire,
KaK 310 AeJ1al0T HEKOTOphIe He-
pa3ymHble J€TH, JH3HYTh BaH-

HOUKY — 3TO MOJKET KOHYHTb-
Cs1 O4eHb MJ0XO.

[Touemy masien «npuaunaers
K BaHHoyke? Hackoabko xo-
JONHBLIM JOJIKeH OblTb MeTaJl,
yTOOBI MaJel NpuMep3 K Hemy?

390, c. 45, 78.

CkpbiTas Tenaora nepexona

3.43. Kak coxpanutb aean? [lo-
yemyJieq A0Jiblle He TaeT, €CJH
3aBEPHYTb €ro0 B MOKpPYVIO TIa-
3eTy?

160, ¢. 166.
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Jaenenune Boszayxa
MNOBEPXHOCTHOE HATSIXKEHHEe

4.13. MepeBepHyTblii cTakaH
¢ Bopoi. Hakpofite crakan
¢ BOj10#l (He o6s3aTeNbHO NoJ-
HbI1) KYCKOM KapToHa. 3aTeM,
NpUAepKUBAsA KapTOHKY, OC-
TOPOXKHO TMepeBepHHTe  ero.
Tenepn y6epure pyky. Kaprou-
Ka OCTaeTcsi HAa MecTe, H Boja
He BbIIHBAeTCsi U3 CTaKaHa.
[Touemy?

[Tonpobyiitre npojenarb Ta-
KOH Xe onbiT ¢ AJMHHOH cTe-
KASIHHOH Tpy6koH  (anuHoM
okoso 60 cm ¥ gHamerpoM 3—
4 cm), 3anasiHHO# C OJHOro
KOHUA. Bel 3ameTute, uto eciu
TpybKa mNoYTH mnycTas HUJH
MOYTH MOJNHAfA, TO KApTOHKA
ylepXKHBaeTcsl XOPOLIO U BOAA
n3 TpyOKH He BblJHBaeTCs.
Ecan ke tpyOka HanosHeHa
NPAMEPHO HAMOJAOBHHY, TO BO-
Ja u3 Hee BbliMBaercs. [lo-
yemy?

572.

4.14. Iouemy BCNAbIBAET
yronaennuk? [Tlouemy Tesio
YTOHYBLIEr0 YeJOBeKa BHAYaJe
norpy»Kaercsi Ha JHO, a yepe3
HECKOJIbKO JIHeH BCIJbiBaeT?

Cuaa TaxecTH
HEYCTOHYHBOCTD
Panes — Taiaopa

4.15. YaepxutTca JH Boxa
B MEpEeBEPHYTOM  CTAKaHe?
[Ipeacrasbre cebe, uto Kap-
TOHKa {(cM. 3anauy 4.13) BHe-
3aMHO M34e3ja H3-MOJ mepe-
BepHYTOrO crakaHa. Bopa u3
CTAKAHA Ha4yMHAeT BHITEKaTb.
[Touemy? Pasymeercsi, Ha Hee
JeHCTBYeT cH/a THAXKECTH, HO
pa3sBe MOBEPXHOCTb BOJbI B HA-
4aJbHbI! MOMEHT He HaXOAUTCA
B DABHOBECHH H Da3Be B 3TOM
clyyae He Te XKe caMmble CHJb

84 dusnueckuit deitepsepk

NPOTHUBOAEHCTBYIOT CHJe TH-
JKeCTH, Kak H B 3ajnaue 4.13,
KOrga cTakaH Obll HaKphIT
KapToHKoH? Korga Bbl pas-
feperecb BO BCeX 3THX BO-
npocax, NONmbiITaiTeCh paccuH-
TaTh, U€pe3 Kakoe BpeMs BO1a
MOJHOCTbIO BbITEYET M3 cCTa-
kana. (Ilpn kakoM nuamerpe
cTakaHa BOJA He BHITeYeT M3
Hero nocJ/je TOro, Kak KapToH-
Ka ucuesHer? — Ped.)

574—579.

Buitankusawomas cuaa
YCTOHYHBOCTD
TENJONPOBOAHOCTD

aupby3us

4.16. Beunblii coneHbld ¢oH-
TaH. Y TMOBEepXHOCTH TPOMH-

yecKHX MopeH Boja Tensas
M coqeHast, ¢ TJ1yOHHOH XKe OHa
CTAHOBHUTCH XOJOJHEee
Jlep>KaHue coJu B HeH

n co-
yMeHb-
waercsi. A Heslb3fl JIH COOpY-
AHMTb HEYTO BPOJEe BEYHO HeH-
cTByoujero ¢ourana? Jas

| 5TOrO HaAO0 ONYCTUTb Tpy6y

L0 AHA MOpA M HAcocoM Ha-
KayaTb B Hee XOJOJHYIO H 6o-

|
Y-

Puc. 4.16. Beuroiui ¢ponTan coase-
HOL 800bL 8 oKkeane.

Jee mnpecHylo Boay. Temepb
¢ontan OGymer HeHCTBOBAThb
H 6e3 Hacoca (puc. 4.16). Yro
3acraBJjsier ero paborarb
H JeACTBHUTENbHO JH Be4eH
Takol ¢oHTaH?

580, c. 44, 45; 581; 582; 1546,
1690.

Boitaskusalomas cuaa
YCTOHYHBOCTb
MoJIeKyIspHas
H tenaosas audoysnsa

4.17. Coasnbie «MaJbLbl Y.
Heutro nopgo6Hoe comeHomy
tortany BbH Moxere Ha6J0-
natb y ce6si noma. Hanonnure
AKBApHUyM [0 TMOJOBHHH XO-
JOLHOH npecHO# BOLOH, a cBep-
XY OCTOPOXKHO HaJjlefiTe Tennbii
KpENKHH pacTBOp COJH, CJErka
MOAKpAlleHHBI  YepHUJaMH.
(YepHuaa HYXKHBl TOJAbKO IJ51
6oabuielt HarasgHoctn.) U
TOTYac BBl YBHIHTE, KaK U3
cJ1051 pacTBOpa Ha4HyT NPOTS-
TMBAThCS «MajbUbly B HHXKHHUH
cnoil  mpecHoit Bogbl  (pHC.
4.17). Takde «najblibly MOX-
HO Habato1aTb U B OTCYTCTBHE
pPa3sHOCTH TeMmepatyp MexAay
CJA0fIMH  XKHIKOCTH — JlOCTa-
TOYHO MOBEPX PAacTBOpPa COJH
HaJuThb MOJKpalleHHbIH pacT-

Xonoawan
NpacHan
8043

Puc.

4.17. Coasnoie
(yseauuero).

«NAAbYLLY
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KpaTkue oTBeTHI

B cocrabieHHH  OTBeTOB
K 3TOil KHHTe TauTCs psAll onac-
Hocted. OQHa H3 HHUX CBsI3aHa
C TeM, uTO, BO-NMEepBbIX, B JH-
TepaType, Ha KOTOpyl £
CCBLAIOCH, H B MOHX COOCTBEH-
HbIX PacCyKIeHHSIX BO3MOXKHbI
owHOKH. OnacHocTb  3TOro
ocobeHHO peanbHa Tam, rae
peub HIeT O npobJaemax, eme
HEe OKOHYAaTeJbHO HCCJIELOBaH-
HbIX, TaKHX, KakK HalpHumep,
mapoBasi MoJHus. (B Hekoro-
pBEIX KYpHajJax CTaTbH O HeH
TIOSIBJSIIOTCH 4YYTh JIH HE yepes
Homep.) Co cBOeHl CTOpPOHbI
s MOTY CKas3aTb JIHWb OAHO:
s cleqas Bce, 4YTO MOT, TOJb-
3ysicb JOCTYIHOH MHe JIHTe-
paTypoil H cTapasiCb yJIOKHTb-
cfl B BecbMa OrpaHHYeHHBIH
o6bem. Ho ne 3abbiBafiTe, uto
3TH OTBEThI — JHIIb BePXYyIIKa
aficbepra; 3a KaXKIblM H3 HHX
KpoeTcsl ellle MHOIO HecKa3aH-
Horo H HeusBegauuoro. He
HYXKHO TakK)Ke CYHTaTb 3TH OT-
BeTbl MOCJEIHHM CJOBOM; Ha-
NMPOTHB, BBl [OJIKHB TOJbKO
OTTaJKHUBATBHCS OT HHX H Tepe-
CMaTpHUBaTb HX B CBeTe HOBBIX
ny6IHKaUHd U HCCJAeIOBaHHH.

Bropasi onacrocTh euie 60-
Jee cepbesHa H 3acTaBJasieT
MEHsI COMHEBATbCS, CTOHT JH
BOO61Ie TPHBOAHTL OTBETHI.
MoskeT okaszaTbCsl, uTO Bbl Oy-
JaeTe 3arasiibiBaTb B HHX TakK
TocnelHo, 4YTO He ycleeTe
NOJIyUHTh  YAOBOJBCTBHE  OT
orpocoB. [loka BBl mO-Ha-
CTOSIIIEMY He MOYYBCTBYeTe
BCeldl mpeJsiecTH BONPOCOB (Mbl-
TasiCb, OBITH MOXKET, Ja)e 110
H3HEMOXEHHsI OTBeTHTb Ha
HHX), LeJb 3TOH KHHUTH He Oy-
JeT jgocturuyta. [JaBHoe —
KaK HMEHHO MOAXOAHTb K H3Y-

duanveckHit ¢eitepsepk

YeHHIO MHpa, B KOTOPOM Mbl
JKHBEM,— 3aKJ/JIIOYEeHO CKopee
B MepBOH 4acTH KHHTH, YeM BO
BTopoii. Tak uTo, mpexie yem
3arasiibiBaTh B 3TOT pasjedt
HJIH OoTnpaBasitbest B GHOJHO-
TeKy, nocrapafirtecb Ha#iTH co6-
CTBEHHBIE OTBEThl H HE XKaJe-
T€ Ha 3TO BPEMEHH.

1.1. CkpHun H BH3T B paccMoT-

| PEHHBbIX cayuyasix 06ycJOBJAeHb!

«3alenjedHeM H COCKaJb3bl-
BauHeM». Tak, MeJ, Korjia ero
HEeMpaBUJbHO [IeprKaT, BHaua-
Je 3alenysieTcsi 3a JO0CKY, HO
Korjga THIUYUIHH [JOCTaTOYHO
CHJIbHO HaXXHMaeT Ha MeJ, OH
BHE3aINHO COCKaKHBaeT H HayH-
HaeT BHOGDHpPOBaTh, MEPHOIH-
YeCKH «3aUeIIsisiCb» 33 JLOCKY
H BHOBb COCKaJb3biBasi. Beaen-
CTBHE 3TOI0 H BO3HHKaeT
CKPHII.

1.2. [Taneu Bo3Oyxjgaer mpo-
ooJbHble KoneGaHHA, pacnpo-
CTpaHsIIoLLHecs BAOJb KDOMKH.
[Ipu 3TOM BO3HHKAWOT TaKxe
nonepeuHple KoneGaHHA, Hep-
neHIHKyJasipHele Kpowmke. [lo-
cJleflHHe BBI3bIBAIOT [JBHKEHHE
)ugkoctu. [TyunocTu nonepey-
HbIX KoJeGaHHH, a cJenoBa-
TeJbHO, H Ty4HOCTH KoJleGaHHu i
JKHAKOCTH, pacloJiOXKEeHb B
45° 0T MyuyHOCTeH MPOAOJIbHBIX
Kone6anuii. Tak Kak B TOM
mecte, rjge MnaJjel Kacaercs
KpOMKH 060OKaJa, HaxOIHTCs
Ny4HOCTb IPOJOJNbHBIX KOJe-
Ganuii, Ny4HocTb KosaeGaHHH
JKHIKOCTH CMellleHa OT NaJjblia
BJ10JIb KPOMKH 60KaJsa Ha 45°.

1.3. [Ipencrasbre cebe, 4TO
onHa mem6pana 6apabana Ko-
aebaerca, a jApyrasi — HeT.
JdBuxkyumasica Mmembpana Ha-
yHHaeT BO3OyxJAaTb Heno-
IBHXKHYIO, CXHMas Haxois-
IIHACS MeXIy HHMH BO3AYX.
Korpa xe BTOpasa mem6paHna
IPUXOIUT B KojefaTesabHOe

JIBHXKeHHe, BO31YyX BHYTpH Oa-
pa6aHa HauyHHaeT TOPMO3HTh
nepBYIO U ee KoJebaHHA 110CTe-
nesHo 3aryxawoor. Hakoneun,

Kosie6aHusi BTOPOH MeMOpaHbl
JOCTHralOT MakCHMyMma, a Ko-
Je6GaHus TTepBOH NpeKpalaT-
¢l — membpaHbl
poJISIMH H T. 1.'

MEHSAITCA

! Mem6paub Gapabana BeayT ce6s
TaK Ke, KaK JBa CRA3AHHbIX MasT-
nuka. TlogBecbTe OQHHAKOBLIE MaTe-
MaTHUeCKHe MAasiTHHKH Ha  TopH-
30HTAJIbHOH HHTH, 3aTeM BbIBEJHTE
OJMH H3 HHUX H3 MOJOMXEHHS paB-
HOBEeCHS H oOTmycTHTe. Bbl yBHIHTe,
KaK KoJe6aHusi OJHOTO M3 Mast-
HUKOB GyAyT MOCTENEHHO 3aTyXaTb,
a  Jpyroro — yCHJAMBAThCA. 3aTeM
HauHyT 3aTyXaTb KoneGaHHs BTOPOro
MasiTHHKA W yCHJIHBATbCsl MEPBOro
U T. 1.— [Tpum. peo.

1.4. J11s Toro 4uto6bl 3amHChi-
BaTh Ha IJ1acTHHKe 6achl ¢ TOH
JKe aMIJIHTYIOH CHrHaJja, 4To
H BBICOKHE yacTOThl, 1OTpe6o-
Basoch 6bl TAKOE OTKJIOHEHHe
HIJIbI, KOTOpPOE 3aXBAaTHJIO Obl
H COCEMHIO TOPOXKKY’.

2 [1a10X0e u3AyueHHe WIJIOH HHU3KO-
YaCTOTHBIX 3BYKOB CBfI3aHO B MEPBYIO
oyepelb C TeM, 4TO pa3Mepbl TaKOro
H3Jyyareasi MaJbl {10 CpPaBHEHHIO
¢ AJuHOA BOJAHBL. PasHbie Ko3(pu-
UHEHTbl  YCHJEeHHS npH  BOCMPOM3-
BeleHHH HH3KHX M BbICOKHX 4YacToT
06BACHSIIOTCS HECKOJbKHMH NIPHYHHA-
Md. Bo-mepBbiX, YypOBeHb BbICOKHX
YyacToOT 11PH TrPaM3arHcH CilelHallbHo
MoBBIWAKT, u4TOObl cAeaaTb ero
HAMHOTO 6oJblle YPOBHS BbICOKO-
YacTOTHBIX MOMeX — CBUCTOB, CKpH-
MoB W T..A. Bo-BTOpHX, BBIXOIHON
CHrHal B COBPEMEHHbIX 3BYKOCHH-
MaTensix MAarHHTHOH CHCTeMbl OOBIUHO
[PONOPLHOHAJIEH CKOPOCTH JBHXKe-
HUSI HIJIbI, @ 3HAYHT, H 4ACTOTE 3aMH-
caHHoro 3Byka.— [Tpum. peo.

1.5 u 1.6. B oboux cayuasax
3BYK, TO-BHIHMOMY, 06ycCJ/I0OB-
JeH KojeOGaHUsIMH Mecka, Ko-
TOpble BO3HHKAIOT, - KOrja OT-
JeJbHble ero CJOH CABHIralTCs
OTHOCHTEJbHO  JOpyr  Apyra.
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Touka 3amep3anus

3.53. O6aenenenHne kapGlopa-
tTopa. B uuble nuu (naxe mpu
TemnepaTtype BO3AYyXa OKOJO
+5° C) xap6oparop moeH
MalIHHbl 3aMep3aeT, H OHA He
3aBoauTcsl. Ha puc. 3.53 noka-

34HO, KakK JApocceJbHas 3a-
CJIOHKa INpHMep3aer, npekpa-

a4

Puc. 3.53. Obaedenenue xkapbropa-
ropa.

CkppiTas Tenjora mepexoja
anddy3ns

3.54. Kakoi qen ensit Ha Cese-
pe? JKureau Cesepa 3HaloT,
UTO CBEXKEe3aMep3Luid MOpPCKOH
Jiel CAHLIKOM COJIeHbld, 4TOGhI
pacranguBaTh €ro Ha BOLY;
sl 3TOH LeJIH XOpOUI TOJBKO
cTapbiii, MHOTOMETHHH el Ha

MocTynnexnue Bo3nyxa

ULas 1ojavy BO3ayXa K ABHUra-
tesmo. [louemy 3TO mpoucxo-
aur? Korpa BeposiTHOCTL 3a-
Mep3aHusi OoJblle, B CYXYIO
HJIM BJIAKHYIO noroay? Moxer
JH 3TO CJAYUHTbCS TMIPH TeMile-
parype Huxe 0° C?

426.

Kuknep

CBOEM KH3HEHHOM OIbITE OHH
y6enHaUCh TaK¥Ke B TOM, YTO
ONpecHeHHe BOJIbl YCKOpSeETCs,
€CJU JAbJAHHY BBITAUIHTh U3 MO-
pAa Ha Oeper. OcobeHHO 3TO
3aMeTHO B TelJble Ce30Hbl —
BecHOH H JieroMm. [Touemy couie-

Tenaosbie paHTa3nU ¥ NPOYHE YAO0BOJLCTBHS

HOCTb 3aMep3llel BOAbl YMeHb-
IIAaeTCA CO BpeMeHeM H [oYeMy
OH& YMEHbUIAETCH CKopee B
TenJble Mecslibl, KOrjia, Kasa-
Jocb Obl, BCJELCTBHE 6GoJee
CHJILHOTO HCNAPEHUS KOHLEHT-
pauus cogu B BOAe JOJKHA
BO3pacTaTb?

338, c. 95—97; 414, c. 26—28;
425; 700, c. 151—156.

CkpbiTas Tenjora nepexoaa

3.55. 3auem KacTpIoIo HakKpbi-
BawT Kpbiwkoi? [louemy BoO-
Ja 3aKurmaer CKOpee, ec/u
KacTploJsi HAKpbITA  KPbilll-
KoH? Bo3moxHo, TakuM nyrem
yMeHblaloT notepio Tensaa. Ho
UTO HUMEHHO YMEHbUIAeTCs:
KOHBEKUHOHHbIE TIOTEPH HJIH
NOTepH Ha u3JjyyeHue? Temme-
patypa KpbILKH, KOTOpPO#H Ha-
KpbITa KacCTploJifl, MOYTH paBHa
Temneparype KHIIEHUS BObI,
NOSTOMY U KOHBEKIIHs1 BO3AYXa,
M H3JyueHHe JIOJIKHB OCTa-
BaTbCH B 3TOM CJyuyae TaKHMH
JKe, KaK NPH OTKPLITOH KacT-
prose. Ilouemy ke Bce-Taku
B 3aKpLITOH KacTpiojse Bola
3akunaer GnicTpee?

540, ¢. 356—358.

Konsexuus
CKPbITasi TeNJoTa Mmepexoaa

3.56. 3auemM OoTKpbIBATL NyXOB-
Ky? Mosa 6abyiuka yrBepxaa-
€T, UTO B ChIpyIO HOrojy Ay-
XOBKa CcOrpeBaercs CcKopee,
€CJIM HEKOTOpOe BpeMs Nojep-
KaTb ee OTKPBhITOH, a 3aTeMm,
OyKBaJIbHO Nepej BKJAIOUEHHEeM,
3akpbiTb. Tak Ju 310, H ecau
[a, To moyemy?

160, c. 174.
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Puc. 4.101,8. [losepxnocts, no-
KpbiTAs  «KATAWUMUCA AdedKka-
Mus.

JY4uTb y30pbl Ha I[OBepX-
HOCTAX XHIKOCTEH B COCTOSA-
HUM HEBecOMOCTH — Ha 6opTy
KOCMHYECKOro Kopabas.
[Touemy Ha NOBEPXHOCTH
»KUJAKOCTH 06pa3yoTcst MHOTO-
YrOJbHHKH H 3aBHUTKH pa3fuy-
HOH (GOpMBI, B HACTHOCTH «CO-
toi»? Tlouemy y3op Hcuesaer
C TMOBEPXHOCTH Koge, ecau

K Hell npu6IM3NTb HAIIEKTPH-
sopauubiil npeamer? Hakoneu,
3aBUCAT JIM 3TH y30pbl OT JeH-

CTBUS CHJB TSXKECTH?

360, c¢. 93, 94, 453, 580,
c. 113—115; 830—829; 1790.

Paab BHxpei
rPaBHTALHOHHLIE BOJHbI

4.102. «YaHubi» B NeCYaHbIX
aonax. Ecinm nocmorperb ¢
6opra camoJjieTa Ha paccru-
Jatyocs BHH3Y NYCThIHIO, TO
MOXHO YBHAETb, UTO MpHGJIH-
3UTEJNBHO C CeBepa Ha ior, moy-
TH MO MNPSAMON JIMHHH €e me-
pecekatoT JJMHHbIE H Y3KHE M0-
gocbl  gwon  (puc.  4.102),
CJIOBHO TaM BHH3Y He MYCTbIHS,
a YeTKOo CMNJAaHHpOBaHHbIE TO-
poackHe yauubl. Takue JHHHH
JIOH XapaKTepHbl NOYTH M/
Bcex GOJbUINX MYyCTbiHb MHDA,
¥ BCE€ OHH OpPHEHTHDOBaHbI
NpUMEpPHO B HampaBJeHHH ce-
Bep — IOT; PACCTOSAHHE MEXKIY
JUHUSAMH KosebaeTcs B npeje-
aax or 1 10 3 KM.

OnaBuwye JHCTbS, pasbpo-
CaHHble MO MOBEPXHOCTH O3e-
pa, U MOBEPXHOCTHHE BOMLO-
pocau B MODSAX ToXKe COGH-
patotcsi B 06oJiee HJIH MeHee
npaBu/ibHbIE DSAAbI,  OTCTOSI-
liMe ApYr OT Apyra npuMepHo
Ha 100—200 M U BBHITSIHYThHIE
B JJHHY METPOB Ha MATbCOT,

Yto onpexpenasier HanpasJe-
HHe, B KOTODOM OPHEHTHPYIOT-
ca 5TH mosockl? Ecanm npu-
yuHOH Bcemy BeTep, TO na-
pajneNbHO WK MeprneHAHKY-
JASIPHO  eMy pacnoJaratotcs
noJsiocki? M HakoHel, OT 4ero
3aBHCUT pAacCTOAHHE MEXAIY
HHMH?

580, c. 18,
862—868.

19, . 119, 120;

Puc. 4.102. «¥auybt» 8 necuansix
OroHax.

Buxpwu

4.103. ®okycbl ¢ KOJEUYKAMH
abima. UTo6bl Kak-TO pa3sJeyb
MeHSI B JOJITHE JIeTHHE IHH B
MaJeHbKOM IIPOBHHUHA/ILHOM
ropofike, MOIl 1e/lyllIKa 4acamu
HAMPOJIEeT MyCKaJ KOJEeUKH Ta-
6aynoro asima. Pokyc nompo-
1€ COCTOSJ B TOM, 4TO JeAyLI-
Ka Hanpae/sl KOJAeyKO B CTe-

Hy, ¥, IpUGAHXKASCH K HeH, KO-
JeYHO PacLIMpAAOCD.

Ho campli yauBHTeIbHBIH
(hoKyc BpITAAAL] TAK: AEAYLIKA
Mponycka/j OLHO MaJeHbKoe
KOJIEUKO CKBO3b JApyroe —— mno-
Goabwe. Ilocne Toro Kkak
majeHbkoe, Gomee GbICTpOE
KOJEUKO MNPOXOJMJA0 CKBO3b
60/blIOE, TMOC/EefHEe CXKHMA-
Jocb M HauyWHaAO JIBHraThes
cKopee, TOTa Kak MaJjeHbKoe
KOJEUYKO pacIlHpsaIoch H 3a-
MeAsNo  ABHXKeHHe  (puC.
4.103). Koseuku MeHsAIHCD PO-
JSIMH, M CHOBA OJIHO H3 HHX
NpOXOAWJIO CKBO3b  Jpyroe
u 1.4 Takass uexappa mupo-
jJoJrKajnacb 40 TeX nop, noka
KOJIEUKH COBEpLIEHHO He pac-
CeuBAaJUCh.

Ananoruyxyio KapTHHY
MOXHO HabJlojlaTb, ecyau myc-
THTH Kamitlo [OAKpalleHHoH
BOAbl B BbICOKHH CTakaH ¢ BO-
40H. YRapuBLIUCH O TOBEPX-
HOCTb, UBETHas Kanas o06-
pa3yeT KoJeyko, KOTOpoe, pac-
WHPASICh, OMyCKaercs Ha JAHO
(cm. 3agmauy 4.74). Bropas
Kan/as, nyuleHHas cpasy cie-
JIOM 3a TepBOH, TOXKe co3jaer
KONbLlO, KOTOpPOE MPOXOMAHUT
CKBO3b MepBOE — H ONMATb Ha-
YHHAETCA UTpa B JIOTOHAJKH.

[Touemy o6pasyoTcs KoJieu-
KM JbiMa H KakuM o6pa3om
MM yldercs CTONb JOAro Co-
xpauaTh popmy? [louemy, npu-
6JuXkKasiCb K CTeHe, JbIMOBOE
Konbuo pacluupsiercs?  Kak
OGBSICHHTb «uexapiy», KOTO-
pYyIO yCTPaHBAIOT KOJMEUKH bl-
Ma HJIH BOABI?

36, c. 1; 51; 109; 453; 721;
850; 851; 1110; 1124.
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JloyHoro Teserpacda uepes Ar-
JaHTHYeckHH okean. Ho moue-
MY 3TH CHTHaJbl He YXOIHJH
NpsIMO B KOCMHYECKOe MpOCT-
paHctBo, a orubaiu 3emJio
BIOJIb €€ NMOBEPXHOCTH?
H3BecTHO, 4TO cTaHuUH, pa-
6orawuse B YKB-gnanasone,
H TeJeBH3HOHHBle Tlepegaut
PeaKo ymaeTcsi MpUHHMATh 3a
npejejaMHu ropoja, rie cTaH-
UHH pacnosoxeHet. HHoraa
(HanpHmep, BO BpeMsl MeTeop-
HbIX OOXKJAeHd) 3TH CHrHaJbl
pacIpoCcTpaHsIIOTCS] HA OTPOM-
HbIE PACCTOSIHHA, ONHAKO MO-
poi (BO BpeMsl CHJbHBIX Mar-
HUTHBIX 6ypb) OHH ocsaabasi-
I0TCSI HACTOJIbKO, YTO BO BCeM
MHpe CBSi3b BBIXOLHT H3 CTPOSsl.
Uem ob6bsicHsieTcsi Takasi pas-
HULla B JaJbHOCTH mpHema
Tejenepenay H ctaiuuid YKB,
C OJHOH CTOpOHBI, H OO6blu-
HBIX PaJHOCTaHUHH C aMIJH-
TynHO#  mogyasiuued (1B,
CB, KB) — ¢ apyroii? C uem
CBSI3aHbl CTOJIb 3HAYHTEJbHbIE
H3MEHEeHHsi B paclpocTpaHe-
HHH TesNeBH3HOHHBX H YKB
YM-cHrHanos?

170; 215; 1326; 1327; 1480,
1490.

Pe3onanc

6.26. JleTeKTOpHbIH NMPHEMHHK.
Bo Bpemena wmoero percrsa
JeTeKTOPHBIH TNPHEMHHK ObLa
ouenb npoct. On cocTosT BCe-
ro JHUIb M3 AHTEHHOrO TMpo-
BOJa, KOHjeHcaTopa, 6oabliod
NpOBOJIOYHOH KaTYyWKH, Hayll-
HHKOB H KpHCTaJIJTHY€CKOrO je-
TeKkTopa (pHc. 6.26). MsBecTen
JIH BaMm TpHHUHUI ero paboThb?
[Touemy, mepememniasi KOHTakKT
N0 TMPOBOJOYHOH  KaTyllKe,
MOXKHO ObITO NepecTpanBaThes
€O cTaHuuH Ha craHuHw? Ins
4ero CJyxKHJ AETEKTOp?
BpeMst oT BpeMmeHH mpHx0-
OUTCSl CJABbIIATb paccKasbl O
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AnTteHna

feTexTOp

Puc. 6.26. [Hderekropuvill npuem-
HUK.

TOM, KaK HEeKOTOpbie JIIOAH
YMYIPSAIOTCH NPHHUMAaTb MecCT-
Hble pajiHOCTaHUMH Ha CBOH
3y6Hbie TJOMOBI, KpOBaTHBIE
nNpyXHHbl H T.N. Bo3amoxho
au takoe? Ecaum ga, To 4TO
CJIYXHT [eTeKTOPOM B 3THX
HEOObIUHBIX «PagHONPHEMHH-
Kax»?

158, c. 577, 578; 211, c. 417,
418; 253, c. 409.

6.27. Bausinne camoJieToB Ha
TEJEBU3HOHHOE H3006paKeHHe.
Kakum obpaszom 6JH3KO jeTs-
LHH camoJeT BiaUsieT Ha pabo-
Ty Balllero TeJeBH30pa?

6.28. ABTOMOGHIbHAA AHTEH-
Ha. [Touemy aHTeHHBI aBTOMO-
OGHJIbHBIX  palHOINPHEMHHKOB
yCTaHaBJIUBAIOTCSI CHAPYXH H,
KaK INpaBHJIO, BepTHKAaJbHO?
A MOXHO JIH yCTaHOBHTH aH-
TEHHY Ha BETPOBOM CTeKJe?

6.29. HeckoJbko cTaHuHH Ha
OJHOM JEJEHHH IIKAJbl npHeM-
nuka. OGBIYHO NpH onpeaeseH-
HOM TMOJIOKEHHH CTPeJKH Ha
[IKAaJ€e MOero aBToMobOHIBHOr0
NPHEMHHKA §  CJBIY OIHY
MecTHYl0 cTanuuw. Ograko
Korjga s mnpoe3Kaw BOJH3H
aHTeHHbl 3TOH CTaHUHH, TO
CHBIIY OJAHOBPEMEHHO C HeH
elme M Tmnepegayy KakoH-TO
Apyro#  craduuu. [louemy?

HHorna s npuuumaio ooHy H
Ty 2Ke CTaHUHIO B PasHbIX
y4acTKax WKaJbl NMPHEMHHKA.

[Touemy?

3apsKeHHbIE YACTHIBI

B MArHHTHOM mnoJe
BO30YXX1€HHbIE COCTOSIHHS
ATOMOB H MOJIEKYJ

6.30. Cesepnoe cusnue. «<C Ha-
CTYMJEHHEeM TEeMHOTBl 4yTb
paHblue HJHM M03e Ha cesep-
HOM FOpPH30HTe BO3HHKAeET cJa-
6ast npospauyHo-6enasi CBeTO-
Basi 1yra, UeHTP KOTOPOH HHOT-
na 6bIBaeT HECKOJBbKO CMelleH
K BOCTOKy. Jlyra wmemgJjeHHO
NOJHHMaeTcss 10 HeGOCKJIOHY
H CTaHOBHUTCSL sipye, TIOCTe-
nedHo 1npHoOperas OjeqHbiit
JKEJITO-3eJIeHbld L BET, HAallOMH-
HaWLHA HeXHBbIH LBeT pacre-
HHS, TIpopocClIero B TEeMHOTe.
ITo mepe Toro kak ayra noa-
HHMaeTcsl, ee KOHLbl Ha TFopH-
30HTe pacXo;siTcs K 3anany
H BocToKy. LllupuHa Tako#
IyrH pasa B TpH Gousiblie, yem
wHpHHa  paayrd.  Huxuui
Kpai#l ee 06bI4HO OuepueH Gosee
pesko, 4eMm BepxHHH. MejaeH-
HO, HOYTH He3aMeTHO OHAa [BH-
XKeTcs K 3eHHTy. Beren 3a
nepBo# 1yroil HepeaKo NOSTBJISI-
eTcsl BTOpasl, a HHOTIAa HX
BO3HHKaeT TpPH, 4eTbipe, MATb
U paxe 6osabte. OHH TOLHH-
MalTCsl BMeCTe, HeKOTOpble U3
HHX MOrYyT Iepeceyb 3€HHUT H
NPOHATH B I0XKHYIO 4acTh Heba.
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Ta, IPOXOASILLEIO Yepe3 CJOH
BO3/yXxa NEPEeMEHHOH TJIOT-
HoctH. Takue ob6sacTH pas-
JHYHOH MJIOTHOCTH MOTYT ca-
MOTIPOU3BOJIbHO BO3HUKaTbh B
BepXHeH aTmocdepe Beje-
CTBHE TYPOYNEHTHBIX MOTOKOB.

5.101. Osepo Bejger ce6s 10-
A06HO wesH, W gabJuawpareab
NOOYEPEAHO BHIHT MAaKCHMY-
MBl M MHHHMYyMbl BO3HHUKAIO-
e AHPPaKUHOHHON KapTH-
Hbl.

5.102. Mepuanue 3Be3a1 obyc-
JIOBJIEHO TYPOYJEHTHOCTBIO
BO3/1yXa, KOTOpas BO3HHKaeT
H3-32 HEePaBHOMEDHOro pac-
npeaeseHus TeMneparypubt.
B atmocdepe sceraa cymecr-
BYIOT He6oJbliHe fYeliKH Typ-
OyJNEHTHOCTH (pasmMepoM no-
psAKa HEeCKOJbKHX CaHTUMeT-
poB), B KOTOPBLIX HAYWHHA OT
3Be3]bl CBET NpPeJOMJSIETCS
TO B OAHOM, TO B JIPYroM Ha-
npasjeHud. 1o ciaboe mep-
aHHe OCOOEHHO 3aMeTHO Y
TOYEYHBbIX 3B€31 H MOYTU He
BHAHO Yy OOJbIIHX MO pasme-
py maaHerT H JIyHbl.

5.103. YabrpaduoneroBoe us-
JlyueHHe, NnorJollasch OpraHu-
HeCKHMH MOJIeKYJlaMH Kpacok,
HapywaeT MOJEKYJsIpHbIe CBsI-
3. DTO B KOHLE KOHUOB INPH-
BOAHMT K II0Tepe NHIMEHTOM
ero okpackH. BeiliBeTanue xpa-
COK Moj JAeHCTBUEM YyJbTpa-
QUOJNETOBOrO H3JYHEHHs, Kak
BbISICHHJIOCD, npeacTaBJsieT
CepLEe3HYI0 OMacHOCTb A5 Kap-
THH, 3KCIIOHHPYEMLIX B COBpe-
MEHHbIX My3edXx, riae 1Js
CO3JaHHSl PABHOMEDHOIO OCBe-
ULeHHS] [UHPOKO HCIOJAb3YIOT-
csl OOblYHbIE JIIOMHHECUEHTHbIE
JlaMIibl, CBeT KOTOPLIX cojep-
KHT H3BECTHYIO JOJIO YJbT-
paguoseToBOro H3JYYEeHHS.
Tenepb kapTHHbI WIM J1aMIIbi
3aKPBbIBAIOT  YJbTPa@HOJETO-

BbIMH  (HJIbBTPAMH HJH  Ke
BHOBb HAYHHAIOT HCIOJb30-
BaTh /AJ S OCBEIICHUSI OObIUHbIE
JlaMIlbl HaKaJHBaHUS.

5.104. Ceer oGanagaer HM-
MyJbcOM M [O3TOMY MOXeET
OKasbiBaTh JAaBJjieHde. Jlasep,
HCIIOJb3yeMbli B ONMHCAHHBIX
ONbITaX, C€O0371aeT HHTEHCHB-
HbIH NYy4YOK CBeTa, KOTOPbI
Cnoco6eH  MOAHATb  LUApHK.
YcTofluuBocTh u1apuka o6yc-
JIOBJIEHA NpeJIOMJIEHHEM CBe-
Ta BHYTpH Hero. KHTeHcuB-
HOCTbL [y4Ka Ja3epHoro cBera
MaKCHMaJjbHa B UEHTpe.
[lycte wapuk Heckosbko
CMeULeH OTHOCHTEJbHO IeHTpa
My4yKa, HO He IIOKHAaeT ero
npegenoB. Cger, nagawiui
Ha LWapHK y Kpas TydKa,
TpeoMJsieTcsl BHYTPb LIapH-
Ka, IMPOXOJAHT BHYTPU Hero
H 3aTeM, BHOBb MPeJOMJSISCD,
BBIXOAUT HapyXy B Hamnpas-
JIEHHH K UEHTPYy nyuka. B pe-
3yJbTate Jiyd Ja3epa HecKoJb-
KO OTKJOHSIETCS, W, CJeJ0Ba-
TeJbHO, OH JOJIKeH J1eHCTBO-
BaTb Ha LIapHK ¢ HEKOTOpPOH
cuisioi. CBeT, BXOASUIHMA B L1a-
PUK HecKoNbKo Cc6oKYy (1o
LeHTPY JY4a), TOXKEe OTKJIOHS-
eTcsl, HO YXe He K LEeHTPY,
a B6OK. 3a cueT 3TUX OTKJOHE-
HU BO3HUKAET KaK NOJAbeMHast
CHJIA, TaK H CHJa, AeHACTBYIO-
wasi BOOK. HTEHCHBHOCTD
CBeTa, OTKJIOHAEMOrO K UEHTDPY
lWapHKa, MeHblle, yeM HHTEeH-
CHBHOCTL CBETa, OTKJOHAEMOr0
B CTOPOHY, NO3TOMY pe3y.JbTH-
pyloiuasi cuJa HanpasJeHa
K uentpy. Ecan mapuk orxo-
AMT OT LeHTpa Jyda, TO 3Ta
pesyJabTHpyowWass cuna BO3-
Bpauraer ero obpartHo.

5.105. Cpersible U TeMHbIE TO-
JIOCbl BO3HUKAIOT B pe3yJbra-
Te JHPPAKIHH CBeTa Ha Xa-
mo3d. [logobuyw, HO Gogee
KPAcouHyld KapTHHY MOXHO

HabJa04aTh, [VISIAS HA ABTOMO-
OHJBHYIO ¢papy CKBO3b TKaHb
30HTHKA.

5.106. CrekTpaJbHbIll cOCTaB
CBETa, H3/y4aeMoro 3Be3joH,
3aBHCHT OT Temneparypul (Tou-
Hee, OT YeTBepTOH CTeNeHH
TemMnepaTypsi, BLIPAXKEHHOH
B rpaaycax KeabBuua) ee
NOBePXHOCTH. Yem Bbillle TeM-
neparypa 3Be3jibl, TeM KOpO-
ye JJIMHA BOJHB, Ha KOTO-
PYIO NPHXOMAHUTCS MAKCHMyM B
CIEKTpe H3JydeHUS 3Be3[bl.
XonogHast 3Be3ga H3Jayyaer
B BUIHMOM CIEKTPe MaJjo CBe-
ta. Ilo wmepe yBeauueHus
TemnepaTtypbl 3Be3J  CHEKT-
pajbHbI COCTaB H3/1y4aeMoro
cBeTa npHOGJAHKaeTCsi K BHAH-
MOMY CHEKTpY, MpUYeM C Kpac-
HOro ero koHua. Takum obpa-
30M, [MPH COOTBETCTBYIOLLEH
TeMIepaTtype 3Be3aa H3jaydaer
HabJ0AaeMbll HAMH KpacHBIi
HJIH KeJTOBATO-KPaCHbBIH CBET.
[Tuk usnyuenust Gosee rops-
yedl 3Be3bl MPHXOIAHTCS Ha
CepejHHy BHIHMOIO CIEKTpa.
Torpa 3Besjga usiayuaer Bee
LLBETA BUAHUMOTrO ClleKTpa Mpu-
MEPHO pPaBHOMEDHO, U Mbl BU-
MM ee Beaol, kak CoJgHue.
Y ewe 6Gosee ropsiueil 3pesqul
MaKCHMyM  H3JIyueHHS CMe-
IaeTcsi B YJbTPadUOJETOBYIO
obaactb. Takasi 3Besga H3-
Jy4yaeT NPeUMYLLeCTBEHHO CH-
HHHA CBET H MO3TOMY Kaercs
rojay6od.

5.107. Tloka eie ceeTsiiuecs
CMepuH, Kak H BOOoOIle CMepuH
caMH 1o cebe (cM. 3amauy
4.68), He NOJYYHIH HaLJexa-
wero ob6bacxenus. Ckopee
BCEro, CBEYeHHe cmepuya CBH-
33aHO C NPOUCXOISIIIHMU B HEM
3JEKTPHYECKUMH paspsiiamH.

5.108. Ceer u3aayyawr Mode-
KyJbl caxapa, Bo30OyxaaeMmbie
3J€KTPHYECKUM [OJeM, KOTO-
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(«npuHnaHHe») H BSI3KOCTh
Bosayxa {(a ob6a 3TH 3ddeKra
COMpPOBOXAAIOTCS COBEpIIeHH-
eM pa6oThl B BO3AYIIHOM NOTO-
Ke), TO 3TO ypaBHeHHe, Ka3a-
Joch Obl, MPHMEHATb HeJb3s.
OnHako UM BCe XKe MOXKHO BOC-
N0J1b30BATbCS, €CJH  y4ecThb
BSI3KOCTb M ajare3uio, CuHTas,
4TO B JONOJHEeHHe K O6e3BHX-
peBOoMy O0OTEeKaHHIO  Kpblia
BO3IYWHBIM TOTOKOM CYIILeCT-
BYeT ellle HeKHH KoJbleBOH
NOTOK, NpPUJIEraloWHi K KpblIy
(KoTOpbifi HampasJ/eH Brepej
TI0J KPbIJIOM H Ha3al HaJ HUM).
Takoe HasOXeHHE KOJIblIEBO-
ro H JIHHeHHOro IOTOKOB pac-
cMaTtpuBaercs B paborax Kyr-
Thl U JKyKOBCKOro o nopbem-
HO# cHJie Kpblia'. Hax Kpbuiom
CKOPOCTb UHPKYJSAIHH CKIAIbI-
BAeTCH CO CKOPOCThIO JIHHEHHO-
ro NMOTOKAa, B pe3ysabTaTe CKO-
pPOCTb BO31yXa yBeJHUHBaETCH.
[Tox KpblJIOM UHPKYJASILHA Ha-
npasJjieHa MNPOTHB JIHHEHHOro
MOTOKa, H CKOPOCTb BO3IyXa
yMmenbluaercsi. Torma B CHJY
ypaBHeHHss bepryanau nasge-
HHMe Hal KpPBLIOM OKa3biBaeTcs
MeHblle, yeM MO KpbLIoM, Mo-
3TOMY BO3HHKaeT moabeMHas
cHia. Kak BHAHMM, ypaBHEHHe
BepHynnn B paHHOM cJayuae
MOJXHO IIPHMEHSITb TOJBKO C
onpeJe/eHHbIMH OroBOpKaMH
H YTOUHEHHSIMH.

HctuHHan nogbemuasi cHia
KphbiJia, cormacHo TeopHH Kyr-
Tl H JKYKOBCKOr0O, pacC4HThi-
BaeTcsi fyTeM OINpeaeeHHs
U3MEHEHHS HMIyJbCa BO3YIl-
HOTO MIOTOKa NPH €ro OTKJI0He-
HHH UHPKYJSIUHOHHBIM TOTO-
KoMm. B cooTBeTcTBHH C 3aKo-
Hom HploTOoHa cHaa, Heo6XomH-
Masi AJ5 OTKJIOHEHHS BO3IYIl-

! Takoe ofTexaHue Kpbiia BO3HH-
Kaer 6Jaroaapsi OTPbIBY OT Kpbiia
BUXpe#, KoTopble ofpasywrcs Ha
JIHHHU BCTPeUH NOTOKOB, MAYULHX Haj
H noi KpwuioM.— [Ipun. peo.
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HOrO I0TOKa BHH3, paBHa Mo
MOAYJIIO TTO’beMHOH CHJIe Kpbi-
Ja.

4.32. Korga JeTYHK NBITaeTcs
BBHIATH W3 TNHKe, 3(PEeKTHBHbIH
BeC camoJieTa YyBeJHYHBAETCsi
H3-32 UEHTPOCTPEMHTEJbHOr0
YCKOpeHHsI, BOSHUKAIOLLIero nNpu
nosere 1o ayre. [logbem-
Hasi CHJa KpblibeB, KoTopas
H Tak Obl1a HeJZ0CTaTOUYHOH,
Terneppb JAOJXKHA CTaTh ele
6oablie. A pgast TOro yTto6bl
NoJbeMHasi CHIa YBEJTHUHIAC,
CKOpPOCTb camoJieTa IpH BbiXO-
Jle 3 MHKe JOJI2KHA ObiTh 60/1b-
e CKOPOCTH HOPMAaJbHOrO
noJieTa.

4.33. Betep, ofTekawuiuii na-
pyc, c031aeT rOPH3OHTAJbHYIO
«TOA'LEMHYIO CHJY®», Halpas-
JIEHHYIO B CTOPOHY BHIUIYKJIOC-
TH HamnoJIHEHHOrO BeTpoOM TMa-
pyca (cm. 3agauy 4.31). 3ra
CHJla MaKCHMaJibHa, Korjaa mna-
pycHoe CcynHO HIeT MoX mnps-
MbIM yrJjoMm K BeTpy. Toraa
CKOpPOCTb CyJHAa H [JOCTHraeT
HauboJbLIEero 3HAYEeHHUS.

4.34. O6bluHO «JeTamouias Ta-
pesKa» ABHIXKETCSI B BO3AyXe
Tak, yTO e€e nepeiHHH KpaH
NPHIIOAHAT, MO3TOMY, KaK H B
clydyae  Kpblla, BO3HHUKaeT
nogweMHasa cuaa (cM. 3agauy
4.31). Kpome Toro, opueura-
UMA  <JeTallied TapeakH»
HECKOJIbKO  cTaGHJIH3HpYyeTCcs
6narosaps ee BpalleHHIO, IO-
JOOHO TOMYy KaK CTaGHJIH3H-
pyercst BpamamolHACA THPO-
CKOII.

4.35. CyuiecTByioT ABa mogxo-
Ja K pemieHHo 1npobJjemMbl
«MYCKYJ10JeTOB»: JHGO 3TO am-
napar, KOTOpblH IPHBOAHUTCH
B JIBHXEHHe YeJoBeKoM, JHGO
3TO NPOCTO KPbLIbs, NPUBSA3aH-
Hble K pyKaMm 4YeJjoBeKa, pas-
MaxHBasi KOTOPbIMH OH TpBIra-

eT ¢ BBbICOKOro ctpoenusi. Oa-
HaAKO eCJIH B NOCJeHeM cayyae
BbicOTa 6yner 6osbuie 3—6 M,
TO ImoJeT Bpsig JuH 6ymer yc-
NelHbiM, a MpH3eMJeHHe Ha-
BEPHSIKA 3aMOMHUTCS HAaLOJ-
ro. bonee muoroo6emaromnium
npeacTaBasieTcsl JerkHi camo-
JeT, B KOTOPOM OJHH-IBa ue-
JIOBeKa KpPYTAT nepaqu, obec-
neyuBas [BHXXKeHHe BMepen H
NOABEMHYIO cHJy. BnepBble Ta-
KOH moJseT Obl1 coBeplleH B
1961 r., «<mycKysnoner» mnpose-
tea okosno 50 M. C Tex mnop
TNOSIBUJIOCh MHOI'O PasJHUYHBIX
KOHCTPYKUHH €  pasMmepoMm
Kpbiabes oT 20 go 40 m. I'nae-
Has TPYNHOCTb IIPH CO3JaHHH
TaKux anmnapatoB — QOGHTbCH
BO3HHKHOBEHHS TIOIbeMHOH CH-
Jibl TIPH HaHMEeHbLUHUX 3aTpaTax
MOLIHOCTH. B mnpennaraembix
KOHCTPYKLHAX gaxe XOpOoWHi
CIIOPTCMEH He B COCTOSTHHH
of6ecneyuTb MOLIHOCTb, HeO06-
Xoaumylo ajasi nosiera 6Gogee
yem Ha 100 M. OgHako, no-
BUIHMOMY, [Js 3THX LeJel
MOXHO IIpHCNOCOBUTL cnop-
THBHbIE CAMOJIETBI C Pa3MaxoMm
KpBIbeB |5 M H MOAXOIs LI HM
npoduIeM Kpbla, eclH yMeJao
HCIIONb30BATh BeTep H TemNIo-
Bbie IIOTOKH B aTmocdepe.
Toraa onuu uiH nBa uesoBexa
CMOT'YT NPOCTO BbIBECTH CaMO-
JIeT Ha OOCTaTOYHYIO BLICOTY,
rage oH 6yner meficTBoBaTh OT-

4acTH Kak njaHep {cM. 3amauy
4.98).

4.36. Ilpu urpe B ronbg Kpyue-
HBIH Mflu, KOTOpPOMY IpHaaHa
HHXKHSISl 3aKpPYTKa», MNOJHH-
MaeTcsi BBepPX MOHO6HO TOMY,
KakK 3aKpyudeHHblH Oefc6oJb-
HbIH MSIU OTKJOHseTcs BGOK
(cm. 3agauy 4.39). Breicora no-
JieTa MfAua ¢ «BepxHel 3aKpyT-
KOH» MEHbIIEe, MO03TOMY Je-
THT OH He TakK JaJeKo, 3aTo
JaJjbllie KaTHTcsi Mo moJwo. B
JI060M H3 3THX CJy4yaeB Mbl
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eC/IH MeXJy HHMH MOMECTHTb
uennodaH, TO TJIOCKOCTb MO-
JASIpU3auHlHu CBeTa, Mpolueslle-
ro uepe3 mnepBbH NOJIAPOHUL,
B uemjgodaHe  noBepHeTcs
H yxke He OyneT MepleHaHKYy-
JIIPHOH HAaNpaBJeHHIO TOJS-
pH3alUHH BTOPOro MHOJAPOHAA,
MOCKOJIbKY 3JIEKTPHUECKHH BeK-
TOp B NpoOLUejLIeM yepes LeJ-
Jaogax Jiyye HMEET COCTaBJSAI0-
Iy, HaNpaBJeHHYIO BAOJb
ocH Broporo noasponaa. [lo-
3TOMY YacTb CBeTa MpOHAeT
yepe3 BTOPOH MOJSPOHI.

B HepacTAHyTOH TOJIH3TH-
JIEHOBOH MJIeHKe HeJlb3s Bblie-
JIUTh TaKHe jKe HaNpabJeHHs,
Kak B ueanodane. Opnako,
Korja MJeHKYy pacTSrHBaooT,
JUTHHHBIE, MOXO0XHEe Ha Maka-
POHBEI MOJIEKYJ/Ibl B HeH pacny-
THIBAIOTCS H BBITATHBAIOTCA B
HanpaBReHHUH  DPACTATHBAHHSA
NJIEeHKH, NpeBpauasach B MoJs-
pusauHouHble OHABTpB. CBe-
TOBasl BOJHA, 3JIEKTPHUECKHH
BEKTOp KOTOpOH KoJebsercs
B HaNpaBJEeHHH, MepneHAHKy-
JISIPHOM MOJIEKyJaM, MPOXOAHT
yepe3 MJAeHKY, a BOJHA, KoJe-
6aHus 3JEKTPHUYECKOro BEKTO-
pa B KOTODOH MNPOHCXOAAT
BIOJb  MOJieKYyJd, MPOXOAMT
cnabee.
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5.53. [latna  COOTBETCTBYIOT
yyacTKaM HampsiKeHuH B 3a-
KaNeHHOM CTeK/e HJH B MJEH-
Ke, KOTOpas HaXoNHTCS MeX 1y
CROSIMH CTe€KJ/J1a «TPHIJIEKC» .
S¢dexr 3mece aHagOTHYeH
pPacCMOTPEHHOMY B NpEAbIAY-
el 3agave.

5 SR B et AP A NSl 3547 T

! Mepennee wu 3amHee crekna
aBTOMOGH/ISL COCTOSIT H3 ABYX CJO-
eB cTekJa M CheuHanbHOH MNJEHKH
Mexay HAMM. Irto gejaercs B
yeasix  6e30MacHOCTH  [1aCCaXKHPOB:
TakKHe CTekJa PH aBapuu He pasie-
TalTCS Ha OCKOAKH.— [Tpum. ped.
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5.54. TliuockocTe  moJspusa-
LHH CBeTa TIPH NPOXOXKAEHHH
yepe3 CHpOMN MOBOpa4yHBaeTcs
BCJIEICTBHE CIHpanbHO# ¢op-
Mbt MOJIEKYJl CHpONa, IpHYeM
yroJ TmOBOpPOTa 3aBHCHT OT
IJIMHBI BOJHBL cBeTa. [1pu npo-
XO0K/JEHHH CKBO3b CJIOH cHpomna
ONHHAKOBOH TOJUHHB NJOC-
KOCTb TOJISIPH3aLHH  CHHEro
cBeTa MOBOpPauMBaeTcst Ha
60/1bIIHA YroJ, 4eM KDPacHOro.
[Isera, KOTOpbHIE BBl CMOXKeETe
Ha6/101aTh CKBO3b  BTOPOH
noasapoud, 6yayT 3aBHCETb OT
TOr0, KAKOH CBET OH 3a/1epKHT.
[Tyctb, Hanpumep, BTOPOH MO-
JAApOHI 3alepKHBaeT CBeT,
MOJSAPH30OBAHHBIL B TOM Ha-
npaBJieHHH, B KOTOPOM OKa-
3ajicl NOJSAPH3OBAH BHIXOAS-
IHA H3 cHpoma XEeIThiH Jyu.
Torna Hab6monarenb YBHAHMT
yxKe He Genbll CBET, KOTOPHIH
BXOAMJ B CHPOM, a OCTAJbHYIO
YyacTb cnekTpa — 6e3 XKeaToro
LBeTa.

5.55. Hacekomble onpenensiior

noisipU3alHio cBeTa ¢ Mo-
MOULBIO ChelHanbHbIX peler-
TOPHBIX KJETOK, YYBCTBHTEJb-
HBIX K yJAbTpagHOJETOBOMY
H3jydyeHuio. Pa6aomel, ciyxa-
e Kak OB CBETOBOJAMH
B 3THX KJeTKax, Nepekpyue-
Hbl — OAHHM B OJHY CTODOHY,
Apyrue B apyrywo. Hanpasae-
HHS TIOASIPH3aUMH CcBeTa, NMPH
KOTOPBIX YYBCTBHTEJBHOCTD

_peuenTtopoB makcHMmaJibHa, OT-

JU4aoTcd A 3THX JABYX TH-
nog pabaomMoOB MPHMEPHO Ha
40°. Takum 06pa3om, ABE KJ€T-
KM, NeHcTBysi COBMECTHO, MO-
I'yT ompeieNHTh HanpabJeHHe
noansipusauuu csera. Onpege-
Jsig TakuMm o6pasoMm MOJIAPH-
3auHio, a ¢ MOMOLLbI0 HEYyB-
CTBHTEJLHOrO K MOJISIPH3ALHH
yJIbTpacHONETOBOTO pEeLenTo-
pa — o0Uyl0 HHTEHCHBHOCTb

cBeTa, HAaCeKOMOe MOXKET OpH-
eHTHpOBAaTbcs B Hebe.

5.56. JluxpoHuHBll KpHCTAMLI
aByxocHeiit. Eciau maparomHii
CBET IOJISIPU30OBaH BAOAL OJ-
HOH H3 3THX OCei, TO KPHCTAaJI
KaxkeTcsi npo3pautbiM. Eciau
)Ke CBeT TOJSpPH30BaH BAOJb
APYyroH OcH, TO KpHCTa/I
Kaercsi TeMHo-cHHHM. [ToBo-
pauuBasi KpHCTaMd H cjaens

3a H3MEHeHHWeM ero IBera,
BUKHHIH MOIJIH  ONpeNeAThb
HanpaBJeHHe NOJSIPH3AUHH

cera HeGa. Mmesn onpegeseH-
HBIH OIBIT, HA OCHOBAHHH Ta-
KHX HaO0JI0JeHHH MOXHO 6blI0
onpenesUTb HamnpaBJeHHe Ha
CosHue, Aaxe eclH OHO Haxo-
augock noa ropusontom. O6-
Jlaka HapywamoT JHHeHHYIO
nmoJsipusauuio  cBera Heba,
nosToMy B o6saudyio MOToay
Tako KpHucTaan OGecriojeseH.

5.57. Tlurment, Haxoaswuics
B iMKe (lutea) B LEHTPe Xen-
TOro NsATHa 3aJHeH 4acTH rJa-
3a W NOIMOLAWMIHAE CHHHHA
CBeT, O0Ka3biBaeTcs UYYyBCTBH-
TeJbHBIM K MOJSIPH3ALHH CBe-
ta. Hanpumep, cuHuii cser, no-
JASIpH30BAHHEIX B TOPH30OHTAJb-
HOM HamnpasJieHHH, norJoua-
eTcs Tak, YTo B MoJje 3peHHs
MOSIBASIOTCSA BEpPTHKAJbHbIE
ENThEe  «IeCOUHble  Yachi»
(>KenTbIH UBET fABJSETCA J0-
NOJHHUTETbHBIM K CHHEMY).

5.58, 5.59. B ocHoBHOM 1BeT
Heba onpenensieTcss 3aBHCH-
MOCTBIO pacCesiHHsi CBeTa Ha
MoJieKy/1aX Bo3ayxa OT AJHHB
BOJIHBl (B COOTBETCTBHH C D3-
JieeBCKOH Mojenblo paccesi-
Hust). DJeKTpHuecKoe nose na-
pamollero cpera Bo36yxmaer
3JIeKTPOHBl B MOJiEKyJe, KOTO-
pele B CBOIO oOYepeab uafiy-
yapT cBeT. B pesyabTare coa-
HeuyHbIH CBeT paccexBaercs.
Cser ¢ MeHbled AJHHOH BOJIHBE
(cuHsig obacTh cnekrpa) pac-
CEeHBaeTcsl CHJbHEe, ueM CBeT
¢ Oonpmieldl AJHHOH BOJHBI
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HMeeM J€J0 C KOHKYPHPYIOLH-
MH 3¢deKTaMH — KaKoH H3
HHX OKaxeT 6oJiee cyliecTBeH-
HOe BJIHSIHHE Ha INPOXOAHMOe
MSIYOM PacCTOSIHHE, 3aBHCHT OT
XapakTepa MNJOLIAAKH, a3po-
JHHAMHYECKHX CBOHCTB Mf-
4a M T. I

4.37. Berep, orubas Bpamiaio-
LIHecsT WHJAHHAPDI, «TOJK3eT»
HX BOOK. DTOT 3(heKT Takxe
nogo6eH OTKJOHEHHIO Oefic-
6onbHOrO Msiua {cM. 3ajgauy
4.39). Ilpu coorBercTBy©OLIEH
ODHEHTAUHH CYIHO HAaYHHaeT
JABHraTbCs 110 BOAe BIepem.

4.38. Berep, nonagamouiiii Ha
3JaHHe, 4aCTHUHO IIPOTOHSIETCS
yepes HHXKHHH mpocser. [lpu
3TOM CKOPOCTb €ro Bo3pacraer.

4.39. Ilpu «3aKpyuHBaHHH>
6eiHc60MbHOMY MUY MPHAAIOT
BpallleHHe BOKPYI BepTHKaJb-
HOH ocH. Bo Bpems mnoJjera B
BO3JyX€ Ha TakoO# KpydyeHbid
MfAY JEeHCTBYET TOPH30HTaJb-
Has cuna (3ddexkr Marny-
ca), KOTopasli OTKJOHSIeT ero
B CTOPOHY. DTa cusia o6ycaos-
JIeHa pa3sHHUeH JdaBJeHHH C
JBYX CTOPOH Msiya: ¢ TOH CTO-
pOHBI, KOTOpasi MPH BpaIlleHHH
JABHXKETCS] HaBCTpedy IOTOKY,
IlaBjeHHe OKasbiBaeTcsi 60Jb-
i€, 4eM C MPOTHBOIOJOXKHOH.

B nanHoM cayuae, Kak H NpH
OObSICHEHHH  BO3HHKHOBEHHS
MONA'BMHOH CHJIBI KpbLIa (CM.
3ajgauy 4.31), ypasuenune bep-
HYJIIH HeJlb3sl IPUMEHSTDb Npsi-
MO, MOCKOJbKY TpPH BpalleHHH
MfAYa B BO3AYLIHOM MOTOKe Cy-
LLLeCTBEHHYIO pOJIb HIPAIOT 30-
(hexTbl aare3d H BASKOCTH
BO3jyXa. ITH 3¢ (eKTbl yuH-
THIBAIOTCSI  HAJOXKEHHeM  Ha
JIHHEHHBIH TOTOK KOJIbLeBO-
ro 3aMKHYTOTO NMOTOKa, UHPKY-
JIUPYIOLLLEr0 B HalNpaBJEHHH
BpalleHusi Mmsidya. Torga MOXHO

NIpUMEHATb YypaBHeHHe bep-
HYJUJIH, TaK KakK Tenepb He HyX-
HO YYHTbIBATb BHELIHHE CHJIHI,
copepulamHe paboTy B OrH-
faoleM MAY BO3AYLIHOM MOO-
Toke. Mbl Hafigem, 4TO gasJge-
HHE C OJHOH CTOPOHBI MsYa
Menbiie, yem ¢ apyrod. Ilog
JeHCTBHEM 3TOH pa3HOCTH gaB-
JIEHHH MfIU OTKJIOHSETCS.

['opH3oHTanbHAS <«MOIBEM-
Hasl CHJIa» MOXKeT ObiTb pac-
CYHTaAHa B COOTBETCTBHH C Te-
opred JKykoBckoro H KyTTh,
nogo6Ho ToMmMy, Kak omnpeje-
JfieTcsl BEPTHKAJIbHAS MOAbEM-
Has CHJa Kpblla.

4.40. TIpoTHBONONIOXKHBIH 3¢-
¢ekT MOxHO HabuawogaTb Ha
rJ1ajKOM, MeIJIeHHO Bpallaio-
LeMCS H MENJeHHO ABHKY-
LeMCS TOCTYIaTeNbHO Msue.
ITpu onpeneneHHBIX YCIOBHSX
C TOH CTOPOHBI MAiUa, KOTOpasi,
Bpalaschb, JBUXKETCS BMeCTe
¢ HaberamwllHM ITOTOKOM, II0-
TOK OygeT JaMHHapHbIM, a ¢
NPOTHBOIOJNOXKHOHR,  KoTOpas
ABHXKETCS HaBCTpeuy IOTOKY,
MOXET IMpPOHCXOAHTb TypOy-
JICHTHOE TepeMellHBaHHe BO3-
nyxa. /laBjaeHne B BUXpe MeHb-
e, yeM B JJAMHHapHOM MOTO-
Ke, MO3TOMY MU OTKJIOHSETCH
B CTOPOHY, TPOTHBOIOJOXHYIO
HalpaBJeHHI0 OTKIOHEHHS Msi-
4a, pacCMOTPEHHOro B Ipefbi-
ayuieil 3agaue. EcTecTBeHHO,
4TO OTDPLIBAIOLLHHCA OT MfAua
NOTOK OTKJIOHSIETCSI 32 MSIUOM
Takxe B IPOTHBOIIOJOXKHYIO
CTOPOHY.

4.41.

BepTtukanbuo
JIeHHble CHJIbI CO3[al0T BOJIHBI

Hanpas-

¢ HeGOJBIWIOH aMIJIUTYLOH.
Korpa mnoTok Bo3ayxa Ipoxo-
IHT Hal 3THMH BOJHAaMH, OH
cJIerKa OTKJIOHSIETCSI BBEPX Hal
rpe6HeM BOJHBI, a 3aTeM —
BHH3, BO BNajgHHbi. Ecau Ob
MOTOK ObL1  HAeaJbHbIM, TO
3HEpPrHa BeTpa He IepelaBa-

Jgach O6bl BOJIHAM, H aMnJHTya
HX ocTaBajacb Obl NpexxHei.
Ho Bo3HHKawlLas BO BIAgHHE
UHPKYJSAILHA BO3AyXa CMeLLaeT
06/1aCTb MaKCHMAaJbHOIO 1aB-
JIEHHS] B CTOPOHY BO3IYLUHOTO
noroka. [TosTomMy H3MeHeHus
JaBJICHHS] YXKe He COBNajaloT
no ¢ase ¢ BOJHAMH Ha BoOje,
4acTh 3IHEPrHH BO3AYLUIHOIO
NOTOKA TmepefaeTcsi BOJHAM
H HX aMIJIHTyAa BO3pacTraer.

4.42. I'vranTckHe BaJbl B OKe-
aHe o6pasyloTca B pesyJibTaTe
HaJIOXKEHHUsSI MHOXecTBa BO.JIH,
coBnajamwiiux no ¢ase. ITH
FHF@HTCKHE BOJIHBl HE€ TMpPOHO-
CATCA Yepes OKeaH, M0106HO
uysamu. Hao6opor, oru 6bicT-
PO HCUE3aI0T, TaK KaK COCTaB-
JSAIOLLHE HX OTAeJdbHbie BOJHBI
pacxoaATcs MO pa3HbiM Ha-
NpaBJEeHHAM H C HECKOJbKO
Pa3/IHUHBIMH CKOPOCTSIMH.

4.43. Tlpu cKopocTH BeTpa
6osble 5 M/c HAa NOBEPXHOCTH
BOJIbl BO3HHKaeT TypOyJeHT-
HOCTb, BCJEICTBHE 4Yero I0-
SABJAIOTCH  BO3AYLIHBIE  TIy-
3bIpbKH.  CKOMJIEHHSI  TaKHX
My3blpbKOB H o6pasyioTr 6a-
pawkH. ['pynmosasi ckopocTb
MODCKHX BOJIH TPHMEPHO BIBOE
MeHnblie (asosoii’. ITo o3Ha-
YaeT, 4TO OTAEJbHbIE BOJHbI,
obpasyolinecsi No3agH rpyn-
nbl BOJIH, [BHXYTCHA BIepe[
€O CKOPOCTbIO, NPHMEPHO BIBOE
6oablieH, dYeM BCA TIpynna
BOJIH B LleJOM, a 3aTeM Hcue-
3al0T B IepeiHefdl 4yacTH 3TOH
rpynnel. MakcumanbHOH am-
MJIHTYAbBl  OTHeJbHAsi BOJHA
DOCTHraeT B LEHTPE [PyIMHEL.

' Tpynnosast cKOPOCTb BOJH OTJIH-
yaeTcsi OT CKOPOCTH OJHON BOJHbI
no TOf NpHYHMHE, 4TO CKOPOCTb pac-
IPOCTPaHeHHs] BOJHbBI 3aBHCUT OT JJH-
Hbl BOJHbI (AUCHepcUst), a rpynmna
BOJH COCTOMT M3 HaGopa BOJH pas-
auydoft aauHel.— [Ipum. ped.
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DJIeKTpHYECKHil 3J101ei
H BOJIIEOHOE KOJEYKO
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BbI, YTO Ball OTBeT NpaBH/AeH? BriosHe BO3MOXKHO, YTO, 3alymaB-
WHCh 06 «OYEBHAHOM», BbI 3aXOTHTE MPOBECTH HACToOsIUee Hc-
caenoBanHe. B kauecTBe npuMepa MOXKHO cocnaThbest Ha npobae-
My 3JeKTpu3auuu Tpenuem. Majo KTo 3agymbiBa/cs HAal 3THM
BOMPOCOM, CUUTAS €ro LaBHO pelleHHbIM. B KHUre Ke OH TOosIBHII-
csl MOTOMY, YTO aBTOP, NMPOCMATPHBAs Hay4Hbie XKYPHAaJMbl, Ha-
TKHYJICl HA Hay4YHYl0 CTaThblo, MOCBSIIEHHYIO 3TOMY BOIPOCY
[1290]. BrnpoueM, ecTb B KHUre U BONPOCHI, IO MOBOAY KOTOPHIX
10 CHX MOp BeLYTCH AHMCKYCCHH B HAyuyHBIX XKypHajax: 3To,

B YACTHOCTH, NMPUPOAA LIAPOBOH MOJHUH, 3P deKTH, CBA3aHHbIE
C MOMSIPHBIMHU CHSIHHSIMH, H T. JI.

XoTfi MHOTHE BOMPOCH B3fATHI W3 [ETCTBA, 3BY4aT OHH «IMO-
B3POCJAOMY», TAK KaK MOCTaBJAeHbl (PHU3HKOM. JTO 03HAYAET, 4TO
HY>KHO He IIPOCTO «Ha maJjblax» OObACHHUTD, MouemMy, HalpuMep,
JKYXKOKHUT fYesia, HO H BBISICHUTD, UeM ONpefensieTcs 4acTora 3T1o-
rO XKYKXKaHHUfl U KaK ee paccyuTaTb, HHauye TOBOPS, OLLEHUTh Be-
JHMUHHY TOrO WM HHOTO 3(pdeKra W MOAKPenHTb oObsICHeHHe
pacyeToM HJH 3KCHEpHMEHTOM.

Heckonbko cioB o cTpykrype kHurH. B ckaske Jlbionca Kap-
poana «Anuca B 3a3epka/ibe» €cTh pacckas O MOpXKe, KOTOphIH
BeleT ¢ ycTpuuaMu Oecelbl 0 caMblX pa3HHX Bewax. [saBsl
3TOM KHHUTH MOX0XKH Ha Gecellpl yueHoro mopxa. B HuX o6cykna-
10TCSl BOMPOCHI O TOM, KaK TOPMO3HT aBTOMOGH/Ib H [10Y4EMY CBHC-
THT CBHCTOK, pacCMAaTPHBAIOTCH MNPHPOAA MOJSPHBIX CHAHHUH
H npobiembl pacnpocTpaHeHHs paiHOBOJH... Kaxkpas M3 rnas
npeicTaBAfieT OAMH M3 TPaJHUHOHHBIX pas3fenocB (GHIHKM —
aKyCTHKY, MeXaHHKY, MOJeKyIApHYI0 (HHU3HKY, a3p0- U THADPOLH-
HaMUKy, ONTHKY, 3jektpuyectBo. Ho pasbuenune 3to Becbma
YCJIOBHO: MOPOH TPYLHO OTHECTH BOMPOC K KAKOMY-TO KOHKDETHO-
My pasjeny (pH3HMKH, TaK Kak Npu MOHCKAX OTBETA HAa HEro He-
06XOlMMO MpHUBJEKATb H MeXaHUKY, H 3JIeKTPOLHHAMHKY, YBH/ETh
aHAJIOTUH B ONTHYECKHX, MEXaHHUYECKHX, aKYCTHUECKHX H TeMo-
BbIX siBJeHUsAX. Hanpumep, akycTHueckasi 3ajavya O pacnpoct-
paHeHUH 3ByKa B BOJe — 3TO OJHOBPEMEHHO 3a/laya U O JBHXKe-
HHHU B BOJle My3bIPbKOB Pa3HOro AHAaMeTpa, U O TeMJOBbIX Npollec-
cax, KOTopble MPOUCXOAT NpH Aedopmaliuy ny3sipbkos. Herpyn-
HO Tak)ke HalTH ee CBfA3b ¢ ONTHKOH — C paccesHHeM cBeTa
TYMaHOM.

BaxxHan yacTb KHUTH — 6ubauorpadus, prawoyawulas 6onee
1600 na3gaumii. ITO cTaThM M KHHUTH, B KOTOPHIX aBTOp OGHapy-
>KHJ1 TOT HJIM HHOH BOMPOC M B KOTOPbIX 06CYKAAI0TCA pPa3JuyHble
CTOpPOHH paccmarpuBaeMoro fABjaenus. (Ccbl1kM Ha 6ubauorpa-
huyeckue HCTOYHHUKH NTPUBOISATCS nocjie KaxAoH 3aiaun; 6YKBOH
0 moMeueHbl CCHUIKH Ha JONOJHUTENbHYIO auTepaTtypy.) Crarbu
MO3BOJMAIOT Y3HATb, YTO H3BECTHO O JaHHOM SIBJEHHH B HaCTOs-
uiee BpeMsi, CPaBHUTh COOCTBEHHOE pellleHHe ¢ TeMH, YTO npej-
JIOXKeHbl aBTOpamMu paGoT, W YyBHJAETb BOMNDOCHI, NOKA ewie He
noJy4duBlIine orBera. KHUIM U cTaTby 3TH pa3Hble: nMOMYJsApPHbBIE,
HayyHO-MOMYy/fipHbie M CTPOro Hayyubie. B 3aBHcumocTH oOT
cBOell MOArOTOBKM YMTAaTeNb MOXET HaHTH CPeAM HHUX Te, 4TO
6yLyT eMy OOCTYyMHBl H MOHSTHBL. DOJBIIMHCTBO XXypHAaJ/OB,
NpUBENEHHbIX B CITUCKE JUTEPATYphl, UMEeTCsl B KPYNHBIX GuOJIH-
OTeKax Hallell CTPaHbl, U KX MOXKHO 3aKa3aTh MO MexX6HOIHOTEY-
HOMY aBOHeMeHTY.
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ueMy He Bce) BelyT cebs Mno-
10GHBIM 06pasom?

917; 921; 923; 935, c. 405—
407; 1620.

4.128. «Cxauymasi» samaska.
CunukoHoBasi 3amaska obJa-
JaeT U APYTHUMH, KasaJjoch 6bl,
He COBMECTHMBbIMH C Ha3BaH-
HbIMK B MNpeablAyuiell 3anaue
CBOHCTBAMH. ¥YjaapbTe MO Hel
MOJIOTKOM — OHa pasobbeTcH.
Bpockre Ha moJa caenaHHbIl U3
Hee IWApHK — OH  OTCKOYHMT
Jyulute, 4eM pE3HHOBBIH, HO
€C/IM TaKOH LWapHK HeKOTOpOe
BpeMs MOJIEKHUT, OH MOCTElNeH-
HO cnioniutcs. [To-BuauMomy,
3ama3ka BejleT ceGsl KaK KU -
KOCTb, HO pearupyer Ha BHell-
Hee BO3jlefiCTBHE C HEKOTOPOH
3anepxkkoi. Ilostomy oHa
6bercsi, €CAM NO HeH pe3ko
y1apHTh, HO yNpyro MOANpPHI-
TMBAET, €CJH YJapHTb nocna-
Gee. lautennuoe BO3jeHcTBUHE
CHJIBl  TSIXKECTH  3aCTaBJsier
ee Teyb. Kakue ocoBeHHOCTH
CTPYKTYpPbl 3aMa3kH onpeje-
JSIIOT CTOJb 3aMejIeHHYIo ee
peakuuio Ha BHellHee BO3-
aedcTpue?

917; 923; 939.

Cudonnbl
ynpyrocrb

4.129. CaMoBbBITEKAIOIIHE HKH -
KoctH. Hekorophle xunkocry,
HanpuMmep pacTBOp MOJHITHIe-
Ha B BOJle, MOTYT CaMH BbITe-
kaTb M3 cocyna (puc. 4.129),
ecJid TOJAbKO AaTb TOJUYOK JIeH-
CTBHIO TAKOTO «CH(OHaA», BLI-
JHB 4acTb KHUjKocTH. UYrto
3aCTaBJASET XKHUAKOCTb MOAHH-
MaTbCsl IO CTEHKe COCyla H
noyemy CTpysi MOpPH 3TOM He
paspelBaeTcs?

917; 940.
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| auddyaus

Puc. 4.129. )Kudxocre cama abi-
AUBQAETCA U3 CTAKAHA.

aapocraTHueckoe AasiieHHe

BAA3KOCTb

4.130. 3bi6yune necku. [loue-
MY, 4TOObl BLIGPATLCA U3 3bI-
6ydyero necka, Jyuile BCETo
Jeyb Ha CIUHY? (YJerwuch Ha
CMMHHY W BLICBOGOJHB HOTH,
MOXHO 3aTeM «BBIKATHTbCS»
M3 mabiByHa.) BolGuparbes us
TAKOro IMecKa W/IW BbITACKH-
BaThb KOTO-TO HYyXXHO MEIJEHHO.
[Touemy? PasBe BsizkocTb
necka HM3MeHHUTCS, eCd BallU
NBHXKEHHUS OyAyT pe3KHMu?
Ecau na, to nouemy? Ilouemy
y Tay6oKo YBA3WHUX JiogeH H
JKMBOTHbBIX BHIMYYHBAIOTCH IJ1a-
3a?

941.

TeyeHHEe XHIAKOCTH

4

4.131. Kak BblaeJHTb Kpacky
H3 pactBopa? MOXHO JH BHI-
JIleJIUTh KPacKy H3 pacTBopa,

€CcJU  UX CMeLIHBaJH
BpalieHus?

Hauneiite HemHoOro rauuepu-
HAa B TIPOMEXYTOK MEXAY
CTEHKaMH [BYX KO4KCHAJb-

nyTem

BHYTpeHHUI g
LWIMHAP

Puc. 4.131. deodinot yuaundp 0as
0TOeAEHUA KPACKU OT HUOKOCTU
(3a30p mencdy yuaundpamu Oas
Ha2AA0HOCTU HEeNPONOPYUOHAABHO
yseauden).

HBIX UHJHHJPHYECKHX CTaKa-
HOB OJIU3KHX AUAMETPOB H akK-
KypaTHO KalHUTe Tyna He-
CKOJIBKO Kamnejb KpPacKH (pHc.
4.131). IToBepHYB BHyTpeHHUH
cTakaH npumepHo Ha 10 moa-
HBIX O6OpOTOB, Bbl XOPOWIO
pasMmewaere kpacky. OIHaKO
€c/IM  Tellepb Bbl MOBEpHETe
€ro Ha CTOJbKO e 060pOTOB
B 006paTHOM HampaBJ/eHHH, TO
Kpacka OTJeJHUTCS OT rJIHUepH-
Ha, U ee pacnpejesieHne Gyaer
IIPHMEPHO TAKHUM XKe, KakK 10
Bpaulenusi. [louemy 3T0 nmpou-
3ouio? Ho ecam BBl craHere
BpawaTb BHYTPEHHHH CTakaH
B OOpaTHYI CTOPOHY CIYCTS
JOCTATOYHO  J10Jroe  BpeMf,
TO Kpacka He BBIIEJHTCA U3
pacrsopa. [Touemy?

942; 943.
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Ecan sra ammiutyna 6ogblie
HEKOTOPOro KPHTHUECKOro 3Ha-
yeHHsl, TO BOJHA pa3zbuBaercsd
u ob6pa3syercsa newa. Ho Bcne-
HHBAHHE MPOHUCXOAHT TOJbKO
B TOT MOMEHT, KOTAa OT/efb-
Has BOJHA MPOXOAHT Yepes
ueutp rpynnsl. [TosTomMy noJo-
col 6apauikoB BO3HHKAIOT me-
pPHOAHUECKH, OHA 3a JPYroH.

4.44. [Tepen MeaJIeHHO ABHXY-
HMcsi  cyaHoM ofpasyoTrces
BOJIHBl OTHOCHTEJNBbHO Heb6O0JIb-
wofi anunbl. Heckonbko Takux
BOJIH BCcerja HaxoasiTcad 10
6opTy cyana. [To mepe yckope-
HHS JBHXKEHHsI cydHa JAJHHA
BOJIH Nlepe]l HUM yBeJHUHBaeT-
cs, MOKa, HaKoHell, He CpaBHs-
ercsi ¢ AJguHol cyaua. Torxma
BOJIHBI, HAYlLIHe nepel Kopab-
JeM H Mo3ajH Hero, HayHHakT
YCHAHBATb APYI Apyra — cya-
HO OKa3biBaeTcsi Kak Obl B JIO-
ByLIKE MeXAYy AByMs rpe6Hsi-
MH, OJIHH H3 KOTOPbIX BbipacTa-
eTr mnepej HocoM kopab.asd, a
Apyro#l — 3a Kopmo#. [Ilpu
JajbHeHlIeM YBeJHUYeHHH CKO-
POCTH CYAHA BOJHBI HAYHHAIOT
OKa3blBaTb 3HAYHTEIbHOE CO-
NpPOTHBAEHHE [ABHXKEHHIO, H
yTo6bl NpeososeTh ero, MpH-
XOAHTCS 3aTpayHBaTh JAOMNOJ-
HHUTEJBHYI0O MoOIHOCTb, s
kopabas Ha NOJABOJHBIX
KPBIbSIX MOAOGHOH Mpo6jeMHl
He CcyllecTByeT, TaK Kak €ro
KOpnyc mNpHNOAHAT Hajg BO-
noii. Kpblibsi, onyuieHHble B
BOLY, NEHACTBYIOT TaK Xe, Kak
KpblIbsl camoJieTa: H3-3a OT-
KJIOHeHHs1 o00TexaloUlero Hx
NOTOKa BOJAbl BO3HHKAeT NOJob-
emMHas cuia (cMm. 3apauy 4.31).
UYro KacaeTcsi MOAbEeMHOH CH-
JIbl, TO Kopabyii Ha NOABOIHBIX
KPBLIbAX -— 3TO T€ JKe€ Camo-
JIETBl, TOJBKO «JeTalT» OHH
B BOJE.

4.45. Ha Boae Moryr BO3HH-
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KaTh BOJIHBI 1BYX THIOB: Ka-
MUJASIPHBIE BOJHBI, onpejesns-
eMple TJaBHbiM 06pasom no-
BEPXHOCTHBIM HaTsKeHHeM
JKHJKOCTH, ¥ 'PaBHTALHOHHLIE
BOJIHBI, 06yCTOBJIeHHbI® CHJIOH
TsKeCTH.  BoJHel  60/bLIOH
JNJIHHBL OTHOCSITCSI KO BTOPOMY
THOY, KOpPOTKHE BOAHBI — K
nepsomy. Hu Te, HHU gpyrue
BOJMHBL HE pacnpocTpaHATCsA
co ckopocTblo MeHbLie 0,23 M/ c.
Ecau kKyk-njaByHeu JBHra-
ercss MeAJeHHee, TO BOJHbI BO-
ob6mwe He obpasyiorcsi. Korna
)Ke OH TJbiBeT ¢ Gosbluei
CKOpOCTblo, obpasyloTes BOJ-
Hbl o6oux THMoB. ['pynnosas

CKOPOCTb KaNUAJAPHBIX BOJH ’

Gosbilie X (Ha30BOH CKOPOCTH,
NO3TOMY 3TH BOJHBI OKasbl-
BalOTCA BrepeaH Xyka. ['pyn-
nopasi CKOpoCTb TIpaBHTalH-
OHHBIX BOJIH MeHblIe (pa3oBoH,
NoITOMY OHH HabaojparTca
nosaau xkyka. OTueTIMBO BHA-
Hbl JIHLIb KaNHJJASIPHbIE BOJ-
HbI, CO3/laBaeMble XYKOM, rpa-
BUTALMOHHBIE € MOXHO 3a-
METHTb JHIb NPH BHHMATEJNb-
HOM pPacCMOTPEHHH.

4.46. Eciu 661 Kopabab co3na-
BaJ BOJHBI OTHHAKOBOH AJHHBI,
TO YTOJl HX PACXOXKAEHHS MOX-
HO 6biJ10 6B ONpPeNeTUTh TOYHO
TaK JKe, Kak oMnpeaejaserca
YroJl KOHyca ymapHOH BOJIHBI,
co3jaBaeMoOH CBEPX3BYKOBHIM
camoJetoMm: sin @=c/v, rpge
¢ — CKOPOCTb 3BYKOBOH BOJI-
Hbl, ¥ — CKOPOCTb caMmoJera.
Ho kopa6iab ocraBJjsieT BOJ-
Hbl B IIHDOKOM JAHamnasoHe
JJIMH, H OHH PacrnpoCTPaHsIoT-
CsI ¢ PA3JHYHBIMH CKOPDOCTSIMH.
M3 mo6oii TOukH, yepes KOTO-
pylo INpoxoaHT Kopabusb, 3TH
BOJIHBI PAcXOAATCS 110 BCEM Ha-
npaBsaeHHsM, NOpuuyem OGoJee
IOJHHHbIE BOJHBI  ABHXYTCA
GoicTpee  KopoTKHX. OnHako
B pesyJbTare HHTeP(EpeHLHH
3TH BOJTHBI B OCHOBHOM YHHUTO-

JKawTcs, 38 HCKJIOYeHHeM 06-
JJaCTH  HEKOTODPOro  KoJjblia,
paclHUpsIIOIerocss BhOepex MO
HanpaBJeHHIO NBHXKEHHS CYI-
Ha. [lo Mepe mnpoABHKEHHS
cylHa BIlepe/l 3@ HHM ocTaercs
uenb TakHx KoJsel (4eMm najb-
mie oT Kopabus, TeM KOJbLO
Goablue). I3TH KoJabua H 06-
pasyor V-o6pasHyie obsacTb
3a kKopabJieM, H306paxeHHYIO
Ha DHCYHKe, mpHYeM YroJ pac-
X0XKIeHHss V He 3aBHCHT OT
CKOPOCTH ABHKEeHHUs1 KopabJisi.

PaccMOTpUM Hekylo MpoH3-
BOJIbHYIO TOUKY Ha OCH CHMMeT-
pHH KOPMOBOTO cJeaa Kopal-
ns. Paccrosinne or 3TOH TOoukH
10 KopabJsist Bcerna B TpH pasa
GoJbllie pacCTOSIHHA OT Hee J10
rpaHHUBl KOPMOBOIO  cJejia
(BHeluHeH rpaHHUIlBl pacnpocT-
paHeHHs KoJiel), H3MEPEHHOro
10 nNepHeHAHKYJISAPY K OCH CHM-
merpud. CJienoBaTeNbHO, CH-
HyC yrJaa pacXOXIeHHs KOp-
MOBOTO c/lefla H CaM 3TOT YroJ
BCe BpeMf COXpaHSIIOTCSA He-
u3mMeHHbiMH. B npenenax kop-
MOBOrO ciaejla pacuiHpsomHe-
csl HHTep(pepeHHOHHbIE KOJb-
ua co3galT crnenHpHIECKYIO
BOJIHOBYIO KapTHHY, KOTopas
H u3ob6paxena Ha pHCYHKe.

4.47. HackoabKO MHe H3BeCT-
HO, B JiUTepaType He BCTpeda-
JOCh 3JEMEHTapHOro o6bACHe-
HUsl KpaeBHIX BOJH. B HekoTo-
pbiX NyGJIHKALHAX MOCJAeAHHX
JieT BbICKa3blBaeTcsi MHpeano-
JOXKEeHHEe, UTO 3TH BOJHbBI Bhi3-
BaHbl He JBHXXEHHEM BOJIH
B cOCylle, a JIOKaJH30BaHHbIMH
KoseGaHusAMH BOJH3H OCIHHJI-
JAsiTOpa.

4.48. CKopOCTb BOJIHbI 3aBHCHT
OT TJy6HHBI — YyeM MeJibie BO-
Jla, TeM MeJlJieHHee IBHXYTCSH
BOJIHB. EcCaH (pOHT BOJHBI
npubauxaerca Kk Oepery mnog
HEKOTOPBIM YTJIOM, TO 6JHKal-
mwasi K Oepery uyacTh BOJIHBI
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Puc. 4.103. Hdedywxunst ¢okycel ¢ Koasyamu raba4nozo dbima.

Buxps
cKaukin
4.104. TlecuyaHbie CKAAJAKH.
[Touemy  ckaTbl  necHaMbix

AIOH [OKPBITHL CKJAAAKAMH H
yeMm onpeessieTcst paccTosaHue
MeX1y HHMHU?

CKJIaJKH 4acTO BO3HHKAIOT
TaK:Ke Ha JlecyaHoMm [He pYy-
yeiikoB. [louemy o6pasyiorcs
3TH CKJAIAKH U OT Yero 3aBH-
cuT ux mnepuon? Ecaum npu-
cTaJibHO  nonabawoaartbs  3a
TaKHMH CKJaAKaMH J0CTATOY-
HO JA0JTO€ BpeMsl, TO MOXKHO
3aMeTHTb, YTO OHH ABHXKYTCH
BBepX rno pyusio. [louemy 370
MPOHCXOAUT?

144; 453, 629; 687; 688;
697, ¢ 55—59; 698, c. 134—
136, 869—874; 1050.

CHabl B XKHAKOCTAX
KaBHTAUMHS

JaBJE€HHE NapoB

4.105. Cudonni'. Kak neiict-
ByloT cHdounl? B uacTHOCTH,
ecJd HX JeHcTBHE
¢ armochepHbIM [aBJeHHEM,
TO [10YEMY K€ HEeKOTOpbIe XU -
KOCTH MOXHO [1€peKauynBaTh

! HeckonbKo JHOGONBITHLIX  CHO-
HOB, CO3[@aHHBIX JPEBHErPEeYEeCcKUM
yuensim T'eponom, onucano B pabote

(877].
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CBA3aHO |

¢ TOMOWbIO CH(OHA B BaKyy-
me? 3aBHCHUT Jd JeHCTBHe
cudora ot cuJbl TaxKecTH? [lo-
yeMmy JelcTBHe cHpoOHA He Ha-
ypHaercd cpaay Iocjie Toro,
Kak Tpy6ky (puc. 4.105) mo-
rpy»amT B KHAKOCTb? UYTo
3aCcTaBASAET XKHAKOCTb MOJHH-
marbesi B Koaene A — B npo-
THB JEHACTBHSL CHJIbl TAMKECTH?
Yem orpaHHuyMBaeTcd BhiCOTA
cudoHa, B UACTHOCTH Korjia
cuboH AelicTBYeT B BaKyyme?

875; 876.

bl('IOTa‘I.UO.H‘ 110

Puc. 4.106. [Tepemewjenue necuanoti owonsL 3a 26 aer.

4.106. JlBHXKeHHe  MNecHaHbIX
atoH. I nosarafn, uTO BeTpHI
JOJKHBI paccedBaTh NecyaHnle
JIOHbBI, OAHAKO, K&K MOXKHO BH-
aerb u3 puc. 4.106, Berep ne-
peMelaeT mecyaHylo MIOHY IO
NyCcThiHE, MOUYTH He MEHHAd ee
¢opMBl U OYEpPTAHHUA, H 3TO

He €IMHHYHbIA, a BIOJHE TH-
MHYHBIA  ¢aydal  JABHIXKEHHA
necyannix 10H. Kakum xe 06-
pasom BeTep HX nepeMeulaer?

144; 453; 698, c. 141, 142;
699, c. 198; 1090.
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1—2 wmuu. B Teuenue sTOrO
BPEMEHH napoBasi IOAYUIKA
npefoXpaHsieT Kamjaw OT HC-
napenusi, 1 ta OGecnpensiTcT-
BEHHO «NIJISIIUET» U «CKadyeT» no
MOBEPXHOCTH CKOBOPO/IbI.

3.66. [leperperas (Temme-
patypa Bbille TeMmnepaTryphl
KHOEHHS) BOZa OT packKajed-
HbIX nopox ¢ rayb6uHbl [0
1000 M npocauHBaercsi B 10-
JIOCTb TeH3epa M ero rJaBHbif
cTBOJ. Kak TOJLKO BOAa OKa-
3bIBAaeTCsl B I[OJOCTH, B HeH
ofpasyoTca nysbipbkd napa,
KOTOpble, YBeJUYHBAACH, MOJI-
HHMawTcsa BBepx. Koraa uepes
BOAY MPOXOILAT NY3LIPbKU Ta-
pa, oHa BCKHIIaeT U 4acTb ee
noa  jasJjenueM  obpasyio-
erocss napa BbhifpachiBaeTcs
BBEpX. 3arteM BecCb I[poLuece
IIOBTOPSIeTCA, HMHOrLa, Kak B
refisepe BepHbiii cayxaka, ue-
pes  CcTporo  onpejgejeHHbie
NIPOMEXYTKU BPEeMeHH.

3.67. B kodeitHukax craporo
THIA BOAY HAJUBAJH B HHXK-
HHH €OCYyJ, a CBepXy HAaBHH-
yHBaJCA pesepByap C YIJIOT-

HHTEJbHOH pe3sHHOBOH npo-
KJaaKoH, KyJda 3acbinaji Ko-
t¢e. Korma Boma Harpesa-
Jacb, nap W BO3AYyX Haj ee
NOBEDXHOCTbIO  PaClIUPAIHCD
H NpOTaJIKHBaJIH BOAY B TPyO-
Ky, PacnoJioXXeHHYI0 B LEHTpe
cocyna. Kunsmas Boxa u3
TpyOKH cBepXy KanaJja Ha Ko-
¢de. MuHyT uepe3d nsiTh Harpe-
BaHHe rnpexpamanau. Boanyx
B HHXXHEM COCyIe OCTHIBaJ H
yMmeHbliajacs B obbeme; ero
daBjeHHe TakK»Xe yMeHblua-
JOCh, M TOrAa Moja AeiicTBHEM
BHELUHEero atMoc{epHoro gae-
JIeHHs1 BOAa uepe3 Koge 06-
paTHo nomagasna B HHXHHUH
cocya. CoBpeMeHHbe KOdei-
HHKH HMEIOT HECKOJbKO OT-
JHYHYIO KOHCTpPyKIiHio. Hux-
HHH KOHell TPYGKH y HMX pac-
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IUHPAETCH HA KOHYC H NpHJe-
raer Ko OHy cocyaa. Boga,
OKaszaBlWascd MOA 3THM KO-
HycoM, ObICTPO HarpeBaeTrcsi
H 4YacTHYHO BBbITAJKHBaeTcs
BBepx 1NO Tpybke o6pa3syio-
LLHUMHCS Ny3bipbKaMH. Eciin 6ol
TpybKa Gblsia WHpe, My3biPbKH
He cMOrJH Obl BbITAJKHBAaTh
Boay. [lagasi Ha Kode cBepxy,
BoJga TIox [JeHCTBHEM CHJBI
TSIXKECTH MPOCAUYHBAETCH BHH3
U BO3Bpaliaercs o6paTHO B
HHXKHHE cocyn. Besikuit pas,
Korga BoOja H3Bepraercsi Hs
TPYOKH, Ta BMeCTe C KOHYCOM
HEMHOT0 «MOACKAKHBAET», H
MO KOHYC 3areKkaeT HOBasl
nopuus 6oJiee Xx0JA0IHOH BOIDI.

3.68. Ilap mnoauumaercss 1o
Tpy6e B paguHaTop, rjae OH
KOHJAEHCHPyeTcs, H N0 TOH
ke Tpybe cTekaer BHHM3. Ten-
JIO  pajiHaTtop noJydaer 3a
c4yeT CKpBITOH Tem1orbl ¢aizo-
BOr0 nepexoga, a He BeJel-
CTBHE T[IOHHXKEHHUsI Temnepa-
TYypbl BOJbEI B HEM.

3.69. Ilepex Tem Kak TmoOKa-
3aTb OKYC C paciaaBJeHHbIM
CBHHLOM, s CMauyHBal pPYKH
Bopod. Korga manbubl BXoasit
B pacmnJaBJeHHBIH  CBHHeI,
4acTb BOABI MTHOBEHHO HCMHa-
psiercsl, cosgaBast (XOTsA Obl
Ha KOpOTKOe BpeMsi) BOKpYT
HUX 3alIUTHYIO 060J0uKYy, 1O-
JO06HYIO TapoBoH  momyLIKe
(cM. sapauy 3.65). IToutu rak
JKe Xopowo aeficTByer 06bly-
Has BJAXHOCTb KOXH (0CO-
GeHHO ecJH MOH pYKH OT
C¢Tpaxa BCHOTEIOT).

[Ipu X0XKJ1€HHH MO OTHIO 3a-
LIUTHYIO 060JI04KYy, NO-BHIH-
MOMY, CO3[aeT BJara Ha cryl-
HSIX, 4YTO TaKXe 3aBHCHT
OT TOrO, HACKOJbKO [OTEoT
HOIH IIPH KaXKAOM lare, W OT
HaJIMYUs Ha CTYIIHSX OPOrOBeB-
wed koxu. Koueuno, mpone-
JbiBasi 3TH TPIOKH, HOTH cJje-

LYeT CMa4yHBaTb BOJOH, OIHAKO
51 06HapyXHUJI, 4TO MOT'Y XOIHTb
1O TOPSIYHM Yyrojbsim H 0Oe3s
cneyHaJlbHOH NOArOTOBKH HOT,

3.70. 3Byk ynmapos pasgaercs
B Tpy6ax, Korna B HHX cKan-
JHBaeTcs Boja. ['opsAuHil nap,
NpPOXoasi Hal BOJAOH, pPesKo
OXJIaXKJaeTcsl, H ero JaBJeHHe
CTOJIb e pe3Ko najgaer. Bona
BTATHBaercs1 B 06JaCTb HH3-
KOTO [JaBJIeHHSI H «ydapsieTs
no Tpy6Ge. Uto6bl H36aBHTLCA
OT 3THX 3BYKOB B Tpybax
NapoBoro OTOMJEHHs], HYXKHO
CJIHTb  HAKOMHUBWIYIOCA  TaM

BOLY.

3.71. MaroBas cropona ¢osb-
rH H3JyyaeT H TOrJolLaer
TenJo Jyduwe, 4em 6aecTsi-
was (cm. 3agauy 3.79). Ilo-
3TOMY eCJIH KapTodenuHy sa-
BOPA4YHBAThb TaK, 4TO MATOBAs
CTOpOHA (OJBIH OKa3biBaeTcs
CHapyXH, TO Kaprogeauua
GhiCTpee HCeyeTcsi, HO H CKO-
pee ocTbiHeTr Ha croge. Mue
He BCTPEYasoch HHKakHX My6-
JIHKauui Ha 3T0T cuer. [Touemy
66l BaM He IIO3KCIIEPHMEH-
THPOBATh CaMOCTOSITEJNbHO.

3.72. Meraas wucnapsiercst ¢
HHTH HaKaJHBaHHS, H KoJjba
JaMiouykH TemHeer. Koupek-
LLHOHHbIE MMOTOKH, CYLLECTBYIO-
e B He6OJbIIOM KOJHYECT-
B€ rasa, 3aloJHSIOUEM JaM-
NOYKy, IIePEeHOCAT MOJIeKYJIbl
MeTaJjla BBepx, NOITOMY JaM-
II04Ka TeMHEeeT BBEpXY.

3.73. Ecau Bbl ajanTupoBa-
JHCb K TeMHOTE, TO CMOXKeTe
pas3HuUUTbL H3Jydamliee uyep-
HOe TeJO B yCJOBHSIX IOJHOMH
TEMHOTbI, KOrja e€ro TeMie-
patypa pocturieT 650—800 K
(377—527°C), B 3aBHCHMOCTH
OT YIJIOBOIO pasMepa CBeTs-
lerocsi npeamera.
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armocdepe. Yem ke CoJH-
e HajA ropu3oHTOM, TeM 60Jb-
e 3To mpesnomJsenue. Pac-
CMOTPHM CJIy4ail, Koria HHXK-
HHH KpaH COJIHEUHOro JHCKa
HaxoAWTCSl TOYHO HaA JIHHHH
ropusonta. Ecan 6bl He 6bly0
npeioMJIeHHs, TO  BepXHHH
kpa#t Connna 6o 661 BHIEH
nog  yraom, uyTb OOJbLIHM
0,5° Huxe ropusoHra. B nel-
CTBHTE/JbHOCTH JK€ BepXHHil
Kpal AHMCKa BHIEH HHXXe CBoe-
rO HCTHHHOTO MOJIOXKEHUsI Noj,
yraoMm, uyTb MeHbwium 0,5°,
B pesynbrate BepTHKalbHbBIH
nuamerp CotHna  Kaxercs
HECKOJIbKO MeHblie (npHMep-
HO Ha 6’), uem B cayuyae, Korja
CoslHIIE HAXOAMTCH  BBICOKO.
["opH3OHTaIbHBIH XKe aHameTp
yMmeHblilaeTcsl H3-3a pedpak-
ILHH COBCeM HEe3HaUHTeJbHO
(menblre yem Ha 0,5"). ITosto-
My Korga CoJiHIE pacnoJoxe-
HO Ha JIMHHH TOPH30HTA, OHO
KaXercs HaMm 3JJIMITHYeCKOH
¢opmbl.  ([Toxkanyiicra, He
cMellHBalTe 3TOT  3(ddeKr,
06yCJI0BICHHBIH npesomJe-
HHEM, C ONTHYECKOH WJJIIO3HEH,
ONMHCaHHO# B 3angaue 5.134.)

5.19. CuHsasi nosocka Ha Ju-
HHH TOpH30HTa o6ycJaoBJeHa
oTpaxeHuem roayboro He6a
B MOpckHX BosHax. OCHOBHOMH
BKJaJ B CBET, OTpaKaembifl
BOJIHAMH Ha TOpH30HTe, jgaer
CBET, MIYIUIHA OT yyacTKa He-
6a, pacrnoJioXKeHHOro Ha BhICO-
te 30° Hax ropusoutom. B Te-
yeHue GoJblied YyacTH CBETJO-
ro BpeMeHH CYTOK 3TOT yyac-
TOK Te€MHee OCTaJbHOTO Heba,
H MO3TOMY TIOJOCKA OKAa3bi-
BaeTcs TeMHee, uYeM OKpy-
xKawuwui ee ¢oH. OtpaxeH-
HbIH CBET MOJISIPH30BAH B MJIOC-
KOCTH, napaJyenbHOH MOBepX-

HOCTH BOABl  (cM. 3ajpauy
5.49).

5.20. KoHeuyHo, He BCe CKaThl

BOJIH HAKJIOHEHbl K TOPH3OHTY
nmog yraom 15°. Opuako, Kak
Mbl y2Ke FOBOPH/IH (CM. 3afauy
5.19), ocHOBHO# BKJaja B CBET,
paccenBaeMbiii BOJIHAMH Ha ro-
PH30HTE, BHOCHT YuYacTOK He-
6a, pacnoyio)KeHHbI Ha BbICO-
Te okoso 30° Hal TOPH3OHTOM,
a 3TO 3IKBHBAJEHTHO TOMY,
YTO BCE€ CKaTbl BOJH Kak Obl
HaK/JIOHeHb 1Ox yrjom 15°
Bosnubl ¢ MeHbUIHMH cKaTaMH
Gosiee BepoOSITHBI, HO OHH OTpa-
JKaoT MEeHbIIYIO 4acTb CBeTa,
uayuero ¢ Heba. BouHbl
C HeCKOJIbKO GOJIbLIMMH CKaTa-
MH MeHee BepOSiTHbl, HO OHH
oTpa)kawT 6064plIYI0O 4YacTb
cBeTa ¢ Heba H nog O6OJbLIHUM
YIJIOM K TOpPH30HTY. Bounbi
C OTHOCHTeJbHO OOJbLIHMH
CcKaTaMH HacCTOJbKO MaJo Be-
pOATHBL, 4TO HX BKJaj OpakK-
THYECKH paBeH HyJawo. B uto-

re rojydaercsi, 4TO y4yaCTOK
Heba, pacrosoKeHHb Ha BbI-
core 30° HaA TCODPU3OHTOM,
HauboJjiee CHIbHO OTpa’kaercs
BOJTHAMH Ha TOPH30HTe, a
y4acTKH Heba, JjexkaliHe HH-
)Ke,— ropasgo cuaabee, Tax
4TO HX OTpa)XeHHs] MNpPaKTH-
YeCKH He BHIHO.

5.21. H3-3a Xa0THYECKOro
pacrpeneseHHss HakKJOHa CKa-
TOB BOJH OTpaXeHHe HCTOY-
HHka csera (Cosnua, JlyHbi,
¢onaps) B Bome pa3Masbi-
BAeTCs, NPHYEM paclJbiBaHHe
3TOTO H306paXKeHHsI B CTOPOHBI
ropas3jo MeHbllle, YyeM BIOJb
JHHHH HabJapgaTenb — ro-
PH3OHT. 2JT0  OOBSACHSIETCS
reoMeTpHell Xona OTpaXKeHHBIX
aydyeid. OTHOlIeHHe WHPHHbI
OCBEIIEHHOT0 y4acTKa K ero
IJIMHE paBHO CHHYCYy YyrJja
BO3BbILLIEHHSI HCTOYHHKA CBeTa
Hal ropu3oHToM. TemHbIll
TpPeyroJbHHK Hal TFOPHU3OH-
TOM — 3TO HJLIIO3Hs, 06yca0B-
JeHHas 3(Qp¢deKToM KoHTpacra.
3TOT TpeyroJbHHK HCYE3aET,
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§5.24. OnrumanbHbI#
OTBEepCTHSI

€C/IH MIPHKPBITb B T1OJI€ 3peHHs
CBETJIBIH y4acTOK mops'.

! Onucanubli sppext nabaogaer-

¢, Korga Heb6o Hag TOPH3OHTOM
TemHoe.— [Ipun. peo.
5.22. Tkaub 6aecTHT, ecau

HHTH B HeH pacroJIOXKeHbl B
NpaBHJABHOM TNOpsiAKe MmapaJ-
JIeIbHO APYT APYTYy H Kak 6bl
0o6pa3yloT Ha [OBEPXHOCTH
TKaHu 6oposaku. [lox ompeje-
JIEHHBIMH YrJIaMH Takasi TKaHb
JOBOJIbHO CHJIBHO OTpa)Kaer
nagamiiui Ha Hee ceeT. [log
APYTHMH YTJaMH 3TO OTpae-
HHe cjabee. [losTOMy Korma
TKaHb NOBOPAyHBAaIOT B Jyuyax
CB€Ta, OHa OTpa)Kaer TO Jyu-
e, TO XyXe, HHauye TOBOps,
G1ecTHT. Haunyuwee orpa-
)Kenue Habawogaercs TOria,
 Korza JIHHHA, TepNeHIUKYJIsIp-
Has 60p0311KaM TKaHH, AJHUT
nonoJjam yroJ (siBasieTcsi ero
GHCCEKTPHCOM) Mex 1y najmai-
LIHM JIy4OM CBETa H JIy4OM,
OTPa’KeHHbIM OT MOBEPXHOCTH
B HanpasJeHHH rja3a HabJlo-
LarTeds.

5.23. Ha ceruartke rnasa geii-
CTBHTE@JIbHOE H3o0parkeHHe
TBO3AMKa MOJyyaeTcsi Iepe-
BepHyTboIM. OIHaKO MBI BH-
JAHM TBO3JIHK TaK, KaK OH eCTb,
6narogapsi TOMY, HYTO MO3T
npH pacwiudppoBKe HIYUHX OT
rjasa CHTHaJOB «HepeBopauH-

BaeT» H300paxeHHe. Kpowme
TOro, rBO3AHK oOTOpachiBaer
Ha ceTyaTKy TeHb, KOTOpas

OPHEHTHPOBaHa Tak Xe, Kak
cam reo3aHk. Ho tak kak mo3sr
«fnepeBopayHuBaeT» H3obpaxe-
HHE, TeHb KaXXeTcsl HaMm Iepe-
BEPHYTOH.

paauyc
paBeH IpHMEpHO

4/0,6Af, rne A — AJHHA BOJIHBL
cBeTa, a f — paccTosiHHE OT OT-

= e B AU ——
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3BykH BHXpEH
obparHas cBsi3b

1.56. CucTauiHi yaHHUK.
B HekoTOpBIX THMAx <«CBHUCT-
KOB» A/s1 4aHHHKOB Ha MNYTH
BO3AYLIHOA CTpyH YycTaHas-
auBawT npenatcreua. Ha-
npuMep, «KpaeBOH TOH» MOX-
HO MOJIYYHTb, HAMPABHB CTPYIO
BO3JyXa Ha KJIHH  (pHC.
1.56, a). AHanoruyso, nocra-

Puc. 1.56,a. Obpa3sosanue «kpae-
8020 TOHA».

BHB Ha MyTH CTPYH KOJbUO,
MOXXHO MOJNYYUTb <«KOJblEBOH
ToH» (puc. 1.56, 6). HauGonee

Puc. 1.56,6. O6pasosarue «KoAb-
4eso2o TOHAY.

pacnpocTpaHeHbl HaHHHKHM Ta-
KOH KOHCTDYKUHH, Tle Ha NYTH
napa caenaHo OTBepCcTHe, KO-
TOpoOe H co3llaeT 3BYK (pHc.
1.56, B). B kaxgom cayuyae
3BYK 3aBHCHT OT BHJa NpensT-
CTBUS, HO Kak? YUTO HMeHHO
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Puc. 1.56,8. Obpazosarue «TOHQ
0T8EpPCTUA>.

u3jfaer CBHCT,
YaHHUK?

Koraga KHIOUT

124, c. 116; 126, c. 482—485;
127, ¢. 220—223; 142, c. 216;
145, c¢. 169—174; 151, 257,
c. 130—138; 258; 263—269;
18, c¢. 112—115; 40, c. 127,
130—135.

Pesonanc
3BYKH BHXpei

1.57. TNouemy CBHCTHT GyTblJ-
ka? Ilpumepom eme oaHoOro
THMA CBHCTKA MOXET CAYXHUTb
MaJnieHbKast OyTblJKa H3-NOJA
JIUMOHAa: eC/JH MOLYTb nole-
peK ee ropJabillka, OHa HauH-
Haer 3ByuyaTb. 34eCb HaJHUO
He TOJBKO MpensiTCTBHE Ha My-
TH cTpyu (Kpal ropJ/billKa),
HO H MOJOCTb, MPUMbIKAKOUIAA
K 3TOMY npensircTBHI0. K Tomy
)K€ THHY CBHCTKOB OTHOCHATCH
¢daefiTel, opranHbie TpyGul
H T. 1. [Touemy Bce 3TH ycTpoO#i-
CTBa MPOHM3BOJAT 3BYK oIlpe-
geneHHoll uwacrorbl?  Kakum
ofpa3om, 3axkKHMad Na/blaMH
oTBepcTUA (peATH H H3MEeHAA
JlaBjeHue BO3/lyxa BOIM3H Mpe-
MATCTBHS, Mbi H3BJEKaeM Das-
Hbie 3ByKH? Buuster am ama-
MeTp ropJabliika OGyThIKH Ha
4acTOTy H3LABAEMOTO €l 3BY-
ka? A ee dopma? JJomycTum,
A YACTHYHO 3aN0JHI0 GYTBUIKY
BOJOM, ONMpefe o ee De30HaH-
CHYIO 4acTOTy C MOMOIIBIO Ka-
MEPTOHOB, a 3aTeM BCTPAXHY.
dopma nomocTH, KOHEYHO,

M3MeHHUTcsA. A pe3oHaHCHas

yacrora?

142, ¢c. 163; 151; 159, ¢. 246—
258; 170, c¢. 205—208; 310;
15583; 80, c¢.735—738; 100,
110.

Pe3sonanc

1.58. MNoaunnedicknii cBHCTOK.
Kak jpeficTeyeT NoJHLeHCKHA
cBUCTOK? Kak M B CBHCTKAax,
OMHUCAHHBLIX BbIllle, 3/leCb €CTb
KpOMKa, nmonepek KOTOpPOH Ha-
npaBjeHa CTPys BO3jlyxa, H
NpUMbIKaloulas K KpOMKe [Mo-
JOCTb. B mosiocTH Takxe Haxo-
nuTcA HeGoabuwiol wapuk. Ka-
KYIO pOJib OH Hrpaer MpH CBHU-
cre? [Tlouemy mnonuueidckui
CBHCTOK He€ CBHCTHUT NOJ BO-
JLOH?

258; 220; 239, 1.4, c. 494.

1.59. Ceuct ry6amu. B npenbl-
AYIIMX 3ajadax Mbl paccmar-
pHUBAJH pa3/HYHbIE BHAbl CBH-
CTKOB U MHITAJMHCh NMOHATD, KaK
BO3HUKAET CBHCT B KaxKIOM
caydae. 3HAYHTENBbHO TPYAHeEe
OOBSICHUTD CBUCT, NPOH3BOAH-
mbiit ry6amu. Kak wuspaercs
3TOT 3ByK? MOXHO JH CBH-
CTeTb NMOJ BOAOH?

82; 258.

1.60. 'pammodoHHbI# pymnop.
Bcnomuute crapblie rpammodo-
Hbl C UX PYKOATKaMH H 60Jb-
IWMMH pynopamu.. [as dero
6bi1i  HYXHBl 3TH pyHophi?
Yto6bl HanpaBAATh 3BYK B XKe-
naemywo  cropoHy? Ilodemy
HCMO/b30BaNach He MpsiMas
Tpy6a, a paclHpAmanc?
Ecan memGpaHa 3BYKOCHHMAa-
Tesl HemocpeicTBeHHo, 0e3
pynopa, coofuianach ¢ OKpy-
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mapocraTuka
(4.1—4.14)

JlaBjaeHHe XHAKOCTH
3akoH [lackaas
3aKoH Apxumesa

4.1. Ypepxusas CepepHoe mMo-
pe. Tfomuure HcTopuio o ron-
JIAHIICKOM MaJibuMKe, KOTOPBbIf
crmac  CcBOH Tropon, 3aTKHYB
najablUeM JAbIPOYKY B MJIOTHHE?
Kak mor majeHbku#l manbuHk
NPOTHBOCTOATb HATHCKY BCero
CesepHoro mops?

418, ¢. 68.

4.2. vixanne uepes TpyOKy.
Ha kakoit npenenbHo#l riy6une
MJIOBEL elie MOXKeT IMPOAoJ-
XKarb [bllIaTh yepe3 TPyOKy?
Uem onpegesnsiercsi 3ta ray-
6una?

563.

4.3. HUamepenue KPOBSIHOI'O
Aasaennsi. [louemy kpossioe
HLaBJeHHe H3MepAT Ha pykKe
NMPHMEPHO Ha YpOBHe cepauar?
Henb3si nu usmeparb passe-
HHe Ha Hore?

412, ¢. 191.

44. Nocaennnit waw3 Ma-
HaMckoro kadaaa. [lpexne
ueM MPOHTH yepe3d MNOC/AeAHHUH
w3 [lawamckoro kamana,
CY[HO TEPNENHBO JOXKHUIAETCS,
MoKa ypOBeHb BOJALI B Kamepe
LIJ032 MOHU3HTCH A0 HYXHOH
BeIHYHMHBL. Torga MalllMHHCT
BKJOUAeT MeXaHH3MBHl, ympa-
BJSIIOIHE LIJIIO3HBIMH  BOpPO-
TamM, OHH  packphblBalOTCH,
¥ Kopabsib HauHHaeT MeJJeH-
HO, 6e3 nmomouiu GYKcUpa, Bbl-
XOJHTh H3 LI/I032 B OKEaH, He
BK/IOYasi XOAOBOH [BHUTaTeNlb.

82  dusuveckuii geitepsepx

Kakue XKe cHJAbl 3acTapjAfIOT
KOpabJib JBHUTATbCS?

564.

4.5. YpOBHH OKEaHOB C pasHbIX
cropod [Manamckoro kanaaa.
Kak u3BecTHO, YpOBHH OKea-
HoB (Tuxoro u ArtsanTtnue-
CKOro) ¢ pasHbiXx ctopoH [la-
HAMCKOTO KaHa/ja pa3J/uyHbl.
B cyxoe Bpems roja pasHocTb
ypOBHe#l MaJia, a B Ce30H LOXK-
Jed ona pocturaer 30 cm. Uem
3TO OGBACHUTD?

565.

4.6. Nnaasyuects NMeCOYHbIX
yacos. [lpegnosoxum, necoy-
Hbl€ yachbl MjaBalOT B Y3KOH
TpyOKe ¢ BOJLOH, KaK MOKa3aHO

Puc. 4.6. I[Touemy necounsie wacot
He 8cnab8aroT, Kozda nepegopa-
uusator cocyo ¢ 8odod? [Gardner
M.  Mathematical Games.—
Scientific American, 1966]

Ha puc. 4.6. BcnabiBYyT NU OHH,
ec/M TpyOGKY TNepeBepHYTb?
[lepeonauanbHo mecok Obid |
B HH2KHeH 4acTH 4acos, Tenepb
OH HAXONHMTCA BBepPXy M Ha-
YHHAeT TMepechnarbcl BHHU3.
Kaszanoch 6bi, Mmacca u 06bem
4acoOB OCTAJHChb MpPeXHUMH,
TAK 4YTO OHH JOJNXKHBl Obl
BcabiTh. OJlHAKO yachl OCTa-
I0TCSl Ha JIlHe A0 TeX Mop, MoKa
NecOK MOJIHOCTbIO He Mepechl-
neTcsl B UX HUIXKHIOI MOJOBHH-
Ky. [Touemy? 3aBucur sau naa-
By4ecTb MECOYHbIX YacoB OT
TOTO, B BepXHed WM HHXHeH
4acTH HX HAaXOIHUTCH MeCcoK?

566; 910.

4.7. U3MeHHTCA JH YypoBeHb
Boabl B OGacceiine? Urto mnpo-
U30HleT ¢ ypOBHEM BOIbI (IO -
HUMETCHl OH, ONYCTHTCS HJH
OCTaHeTcsl npexHUM) B Oac-
ceflHe, eCcJH H3 JIOJKH, NJa-
Bawule# B 6acceifiHe, B HEro
6pOCHTb KaMeHb? ITy 3ajpauy
KaK-TO MNpPEeAJOXKHUJIH 3HAMEHHU-
ThiM ¢dusukam [amory, On-
neureiimepy u Baoxy u ... Bce
TpOe OTBETHJIH HEBEPHO.

Hamenurcst au yposenb Bo-
Abl B OaccefiHe, ecJu JOJAKY
MOTOMUTb, CKaxeMm, Mpojesaas
Abipy B ee nHuuie? Ecau ypo-
BeHb HM3MEHHUTCs, TO B KaKoOH
MOMEHT OH HayHeT MEeHSTbCs,
B YACTHOCTH CJAYYHMTCH JIH 3TO
cpa3y, Kak TOJbKO BOJa CTa-
HET MOCTynaThb B JOAKY?

567.

4.8. Cmoraunnit waanr. Ecau
B nonpoGyere Ha/lUThb BOAY
B IJIAHT, K&K MOKa3aHO Ha pHUC.
4.8, TO U3 pyroro ero KoHua
He BbLIbETCS HH Kamjad. Jla
U BJUTL BaM YJAacTCs O4YeHb
magno. [loyemy?

566, 920.
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penomaenne

AHCNEPCHS
CTPOEHHEe KPHCTAJJIOB
HanpsixxeHHe

5.93. )KHakue  KpHCTAJABIL.

Ecau cxartb cocyn (ponyctum,
OH J0CTaTOYHO MOLATJAHB), B
KOTOPOM HAXOAUTCA XKHUAKHH
KPHCTaJJ, TO COCYyL OKpa-
WIKBAETCA B TeX MecTax, rjie
ero cxkumarwrt. [lpu 3tom ero
uBeT 3aBHCHUT OT TOrO, MNof
K4aKHM YrJIOM Bbl  CMOTDH-
te. Kak HaGjwogaemas B
3aBHCHMOCTH OT YIJa 3peHHs
Noc/1e0BaTeNbHOCTb  UBETOB
B OKPacKe COCY/1a COTJacyercs
C NOCJAEJ0BATENBbHOCTBIO [IBe-
TOB B MAacJAsiHbIX MOSATHAX?
Ecau Mexx1y HUMU cyurecTByer
pasHuua, TO Kak ee 0Obsic-
HUTB?

1081; 1132—1137; 1390.

5.94. Oxpacka 6abouek. [lo-
uemy Kpblibsi 6abouek oOkpa-
wenu? He ABNsieTca AH Takas
OKpacka  C/JeACTBHEM  [Hr-
MeHTauuu? ¥ HekoTopbix 6a-
6ouek 3TO [EHCTBHTENLHO Tak,
HO Y ApYrHX, KaK, Hanpumep, y
6abouxu Buaa Morpho, o6bsc-
HHTb OKPACKY NHrMeHTalHed
Henb3sl. Ioragatecss o npo-
HCXOXIEHHH OKPAaCKH MOXHO,
MOCMOTPeB HA Kpbio 6a60UKH
MOA pa3HbIMH yIJaMH: €ro
ILBeTa HECKOJbKO MeHSIOTCH
npu H3MEHEHHH Yryia 3peHus.
[Touemy?

1138—1142; 1625; 1310.

Hdudpakuua

5.95. TeMHble JIHHHH MeXay

3ybuamu BHJIkH. BoamoxHo,
Bbl 3aMeqaJlli, UTO €CJH CBECTH
MOYTH BMJAOTHYIO  60JbLIOH
M yKasaTeJbHbH Manablbl, TO

136  ®u3Hueckmii deitepsepx

" ME€XJY HHMH BO3HHKAET TEM-

Hast nuHuA (pHC. 5.95). MHo-
JKECTBO TAKHX TEMHbIX JIHHHI
Bbl MOXKETe YBHIETb, €C/JH MOo-
CMOTDHUTE MeXAy 3ybuamu
BHJIKH, MOBODauyHBasi ee TMpu
3ToM. YeM 06bsiCHsIeTCsl MOsIB-
JIEeHHe 3THX TEeMHbIX JIHHHH?
Bynyr snm usmenstbesi pac-
CTOSIHMSL MEeXAY JIMHHUAMH B
3aBHCUMOCTH OT YIja [O0BO-
pora Buaku? Ecau na, To kak?

170, c. 436, 439—445.

Puc. 5.95. Temnasn aunus memdy
nasbyamu.

5.96. Narubiwky B raasy. Uro
3TO 3a MaJjeHbKHe pachJkiB-
yaThle TOYKH, KOTOpbie HepeaKo
nJaaBaloT y Bac Nepen rJjasa-
MH? Moxer 6biTb, 3TO ONTH-
yecKas WIII03UA HJH NBUTHHKH
Ha MOBEePXHOCTH raaza? MHau
e 5TO KakHe-TO HHOPOJHbiE
YaCTHYKH BHYTPH TJIa3HOrO
A6aoka? [TocMoTpeB Ha spkuil
HCTOYHHK CBeTa 4epe3 Gysa-
BOYHOE OTBEpCTHE, npojenaH-
HOe B HeNpPO3pauyHOM MaTepH-
aje, Bbl YBHIHTE MHOECTBO
KPaCHBbIX  KOHUEHTPUUECKHX
Koleu ¥ JJIHHHBIX LENouex,
naaBaloOMHX B MPOCTPaHCTBE
(puc. 5.96). Ecau 3tH nsar-
HBILUKH MPOCTO TEHH, TO Mode-
MY Xe OHM HMeIOT BHJ KOH-
HEHTPHUYECKUX KOJIell M Lerno-

yek? Ilouemy kpoxoruoe Gy-
JJaBOYHOE OTBEPCTHE MOMOTaeT
BaM YBHUIETb CTPOEHHE 3THX
MATHBILIEK?

170, c. 470; 1091, 7. 1, ¢. 204;
1167; 1168.

e

Puc. 5.96. Mpospaunse Teavya,
nagsanuue 8 2443y.

5.97. Jlyun 3sesn. [louemy
aBTOMOOH/IbHbIE (hapbl HHOTIA
BAPDYT CTAHOBATCA  3Be3f0-
06pa3HbIMH, JTYYUCTBIMHU»?
Bpsig sin 37O MOXKHO 1EenHKOM
O6BACHHTL (pH3HOJIOrHeH Ba-
IIEro 3peHHs], MOCKOMbKY «Jy-
YH» BHJHbI M Ha ¢doTorpaduax
aBToMOGHABHbIX dap. [Touemy
3Be3/ibl Ha ¢orbrpaduax Tak-
XKe ObIBAIOT OKPYXKEHbi Jyua-
MH? TIpOH3BOMBHO JIH uYHCIO
Jayuyel Ha dororpadun daphbi
HaH 3Be3Abl? B yacrHocTH,
MOJKHO JIH YBHOeTb ¢ororpa-
¢dHI0 3Be3ibl C HEUETHbIM YHC-
JIOM Jyuei?

954, c. 112, 113; 1169.

5.98. MNartHo Myaccona. [Toue-
MY B L€HTpe TeHH OT MaJEeHbKO-
ro (AMamMeTpoM, CKaXkem, Io-
pAfKa 2 MM) luapHKa HJIH JHC-
Ka BO3HHMKAaeT CBeT/Oe MATHO,
TOTa Kak 60oJbliiHe MpeAMeThl

| O6BIYUHO CO344I0T CHJOLUHbIE

TeMHbie TeHH? Bocnosab3osag-
HIHCb  KapTOHHOH  TpyOKoO#
M 3KpaHOM, KaK MOKAa3aHo Ha
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Puc. 1.47,a. Kozda crepwens HaTupaoT 3amwel, noiao 8 Tpybke pacnoaaeaercs CKAQOUATHIMU KY4KAMU.

Puc. 1.47,6. Ecau so36yduresem
CAYHCUT — 2POMKO2OBOPUTENb, TO
nOMUMO Ky4ek noiau 06pasyiorca
ewje ToOnKuE noiaedste dUcKku, pac-
noAOJMCEHHble nonepex TpybKiL.

mH. Ho kak 3to mpoucxonut?
bonee Toro, ecin BHHMare/b-
HO TpPHUCMOTPETbCA K Tako#
KydKe, TO MOXKHO 3aMEeTHTb,
4TO OHA IMOKPhITA MOMEepeyHbl-
mu 6oposakamu. Ecan crosiune
BOJMHBl 06PA3YIOT KYUKH MbLIH,
TO KaK BO3HHKAWOT GOpPO3AKH?

Ecnu 3aMeHHTb cTepXKeHb
rPOMKOTOBOpHTENEM,  H3/al0-
UIHM YHCTBI#A TOH, TO MeXAY
KydKamH B MOMEpPevyHOM cede-
HUM TpYOKM 06pasyloTces odyeHb
TOHKHE TMblJeBbie AHCKH (pHC.
1.47,6). [ToueMy OHM TOSIBJS-
10TCA?

82, ¢.208—214; 124, c. 113,
114; 127, c. 188—191, 255—
258, 472; 128, c. 22, 23; 130;
141, c. 244—253; 145, c. 220—

22 ®Pusuyeckuil teiiepsepk

222; 198; 207, c. 151—156;
243--250; 1517; 40, c. 149—
153; 1730.

Pe3onanc
KABHTALHA

1.48. Boiausas Bopy #us Oy-
TblJIKH... EciH BOLY BHUIMBATH
3 OYyTbUIKY, TOH Oy/JbKaHbsl
nouuxkaercsi. Eciu e, Hao6o-
por, HanuBaTb BOLY B OyThlI-
Ky, TOH noBbiliaercs. [Touemy?

40, c. 123—125.

Pesonanc

1.49. llym mopckofi pakosu-
nbl. [loyemy, Koraa bl mpu-
KJajblBaeM K YXy PAaKOBHHY,
HAM CJBIILIHTCA «LIYM MODSA»?

82, ¢. 196, 197; 141, c. 253,
254; 150; 238, c. 57, 58, 65;
80, ¢. 735—738.

PeaoHanc
BHOpauus

1.50. Pasrosop u wenor. Uem
onpenensiercs TeM6p Hallero
rojoca? Ilouemy »keuckuil ro-

Jloc Bhillle MYXKcKoro? Muorue
MOJIOfble JIIOQH MepPeXKHBAIOT
nepuoi «JOMKH» rojoca. [lo-

"yemy 310 mpoucxoauT? Kak Bbl

nepexonuTe oT OOBLIYHOTO Da3-
ropopa Ha LIenor?

81,c¢. 113, 114; 124, ¢c. 75—77,
132—136; 127, c¢. 207—211;
141, c. 238—244; 142, ¢. 179—
181; 145, c. 254, 255, 151;
238, ea. 7; 239; 253, c. 387;
254; 200.

Pe3sonanc

1.51. Koraa sbl moere B BaH-
Ho#it KomHare. [louemy B BaH-
HOM KOMHare Baul ro/joc 3BY-

YuT TpOMYe H  NPHATHEH
(puc. 1.51)7?

129; 200.

1.52. Tonoc pasGuBaer Goka-
abi. OnepHbldl neBett crnocobeH
pa36utb 60110 BHUHHBIH 60-
KaJ, creB oueHb I'DOMKO olpe-
JeNeHHYI0 BbICOKYIO HOTy. [lo-
yeMy pa3buBaercl CTEKJIO
M MoYyeMmMy AJA 3TOro JOMKHA
O6biTb  cHeTa  oOmpefeneHHasd
Hora? [louemy 3Ta HoTa LOMK-
Ha 3BYYaTb HECKOJBKO CEKYHI,
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paluch pgeJaTb JA0CTaTOYHO
TOJICTBIM H  pPaBHOMEpHBIM,
4yTO6Bl CHH3HTb BEPOSITHOCTb
ob6pasoBanus gepekros. On-
HAKoO jJaxe TpH HOPMAaJbHOH
3KCIJIyaTaluu aBTOMOGHJISI
pXKaBuHHa BCe PaBHO NOSIBJSA-
aack. Torga 6bi10 o6Hapyxe-
HO, 4TO KOpPPO3Hs, HAIpPOTHB,
CHHXKAeTCsl, €CJIH XPOMHPOBAH-
Hasli TIOBEPXHOCTb H306HIyeT
MeJKHMH fedekrtamu. [lostomy
Tenepb Ha XpPOMHPOBAHHBIX I10-
BEDXHOCTAX CNeLHaJbHO CO3-
natot menkue gedekrwl. IToye-

My JedexkTel B cjoe xpoma

TIPHBOASIT K KOPPO3HH H Toye-
My, KOTJa HX MHOTO, KOppO3H,
HallpOTHB, YMEHbIUIAETCs?

1475; 1660, c. 247—248.
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Puc. 7.22. Kopposusa xpomupo-
8anHbLx deTaseld Hawunaercs ¢ de-
$PexkTo8 HA NOBEPXHOCTU NOKPbL-
TUA.

ot

'
RS
R

7.23. NMoaupoBka. MHorkue, Ha-
BEDHOE, 3HAIOT, KAKOe 3TO yTO-
MHTeJbHOE 3aHSITHe HAYHILATh
MeTaJIHYeCKHe MOBEepPXHOCTH,
CKa)keM CTOJIOBble TMPHOOPHI.
UTO HMEHHO MPOHCXOLHT B Ta-
KOM cJiydae: MHKpoabpasus-
Has 006paGoTKa MOBEPXHOCTH
HJIH, BO3MOXHO, MPH MOJHPOB-
K€ TOBEepPXHOCTb IJIABHTCS?
Wi, 6bITb MOXKET, IPOUCXOIHT
TIPOCTO «CMasbiBaHHe» 6yrop-
KoB? Bnepsrie ¢usuky sToro
npowecca TpH BeKa Hasaid Ibl-
Tajncst 06bsichutTbh Mcaak Helo-
Tod [1477]; onnako no Henas-

HEro BpPeMeHH 3TOT BOIpOC
TaK H OcTaBaJjcst 10 KOHUA He-
BBISICHEHHBIM, H JIHIUb MOCJen-
HHE HCcaleJOBaHUS NIPOJIUHJIH Ha
Hero Kkako#-to ceer. Uto Takoe
«rjagkas» NOBEPXHOCTb —
N0 CPaBHEHHIO € 4YeM «IJal-
Kass»? UTO JOJKHO TpoHc-
XOIHTb C MNOBEPXHOCThIO (Ha
MOJICKYJISDHOM YPOBHE), ecJiH
TIOJIMPOBKa IpejcTaBjasieT co-
6oii ab6pasHBHYIO 00paboTKy,
«CMa3blBaHHe» OYyropkoB HJH
pacrJjaBJ/eHHe MOBePXHOCTH?

1476; 1477.

7.24. Jlunkue naabusl, [Touemy
TPHINNAIOT JIHITKHE BEelecTBaP?
KasaJsoch 651, npocToit Bonpoc,
HO OTBETHTb HA HEro JOCTaTou-
HO CJIOKHO. MOXHO, KOHEYHO,
oTjenarbcs OT Hero, npobop-
MOTaB YTO-TO O MEXMOJEKY-
JAapHbIX cHaax. OIHAKO BCe 3TO
He TaK NpocTo.

[Touemy, Hanpumep, He pas-
BanuBaercss kKodednasi uaiu-
Ka -— ee ynepKHBAIOT MeXMO-
JeKyasipHbie cuabt? Jdonycrum,
Bbl pas3bu/aM uvalKky Ha [aBe
4acTH, a 3aTeM aKKypaTHO CJI0-
KHJIH HX Tak, 4TO TpeliHHa
OKasaJsacb MOYTH He3aMeTHOH.
[Touemy 2Ke 3TH yacTH He
yaepxHuBawoTcs Bmecre? Pas-
Be 31eCb He JeHCTBYIOT Te
XKe camble MeXMOJeKyJIspHbie
CHJIBI?

CKpenuTb [MOJOBHHKH pas-
6UTOH 4YaliKH BaM I[IOMOXKET
COOTBETCTBYIOLIHH KJaefd. Ka-
KuM o6pasom? JlomxkeH Ju
KJaefi 06s3aTeslbHO GbITh JIHII-
Kum? Jlosxed JH OH ObITh
XKuakum? Ilouemy, uampumcp,
IJISl CKJIEeHBAHHA YalUKH OIHH
KJI€H TNPHIOAHbI, a APyrHe HeT?
CyluecTBylOT JH MaTepHasbl,
KOTOpbl€ He NMOAAaloTCs HHKa-
KOMYy KJel?

Huorpa BO3HHKAOT MpsMO
TIPOTHBONOMOMXKHbBIE CHTyallHH,

H nop kowneu 060 BceM MOHEMHOTY...

KOrja MpHXOAHMTCH ONMacarthbcs,
4TOOH IBa NpejiMeTa He CKJEH-
Jauch 6e3 kaes. B nepsoe mpe-
Msl, KOrja TOJbKO HadaJHCh
N0JIeThl KOCMHYECKHX Kopab-
Jefi ¢ 3Kunaxamu Ha Gop-
Ty, CYLLeCTBOBaJa peajbHasi
ONMacHOCTb, 4YTO MeTaJJHye-
cKkasi moaowBa GOTHHKa KOC-
MOHaBTa MOXEeT CaMOIPOH3-
BOJIbHO  «NPHKJIEHBATbCSA» K
METaJJIHYeCKOH OOLIHBKe KO-
pabasi. Uem o6yc/0BIHBaNTOCHh
Takoe onacenue? Mbl JOMXKHBI
6biTe  G1arogapHbl  IpHpOIeE,
4TO CaMOMpPOU3BOJbHOE CKJIeU-
BaHHe — He CTOJNb YXK 4acToe
sIBJIEHHE, HHaue MHUP 0aBHO 6bl
NPEBPaATHIACS B KaKOe-TO JIHI-
KOe MEeCHBO.

950; 1432; 1478—1480; 1674.
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Puc. 4.75,a. Ecau dsucare kapron-
KY nepneHOuKyasspHo ee niocko-
CTU, OKG OCTaBARET 084 8UXPEBbLX
caeda.

X PR

F Buxpeies

Buxpeeoi

Puc. 4.75,6. Ecau nanpasaenue
OBudcenus KAPTOHKL He neprenou-
KYASPHO €e NAOCKOCTU, TO 30 Heio
ocraercs 00un suxpesoi caed

[McCutchen C. W. Weather, 27,

33 (1972).]

Buxpu
aauabaTHueckHe npouecchl
TPeHHe

4.76. Buxpn pasaeasier XxoJ0/-
HbIA M ropsiuui Bosayx. Ecanm
B 60KOBOH OTPOCTOK BHXDEBOH
TpyOkH (puc. 4.76) nonamatb
CXKaTulf BO3AyX (cKaxeMm, MpH
KOMHaTHOH TeMmeparype), ToO
H3 OJIHOTO KoHUa TpYyOkH OyleT
BbIXOAUTb BO3jyX € Temmepa-
tTypoit 1o 200° C, a u3 nporu-
BONOJIOXKHOTO — C TeMIepary-
po#t 1o —50° C. Bayrpu Tpy6-
KH HeT HU HarpeBaresed, HH
XOJONUJAbHUKOB — OHA npej-

100 <Pusuueckuii deiiepsepk

! IHHAPDHYECKYIO TMOJO0CTb,

crap/asier Cco60H mnpocTo UM-
KO-
TOpasi B UEHTpPe MepeKkphiTa
JIMCKOM C IBbIPOYKOH mocepei-
He H ¢ OJJHOH CTOPOHBI 3aKphiTa
kaananoMm. Kak Takoe npoctoe
yCTpOHCTBO MO3BOJSAET MOJY-
YHTb CTOJIb 3HAYHTEJNbHYIO pas-

HOCTb TeMnepaTyp? YK He CH-
LUT JAu TaMm Kakod-Hubyib
«KPOLUEYHDbIH 4€10BEUYEK», KO-
TOPBHIHA JUXOpPAAOUHO pasjens-
T KOMHAaTHbIl BO31yX Ha XoO-
JOAHBIA U TOPSAYUN?

778—787.

. Buxop

s XoRoaaro
#oaxyxa

Cxarmp
SOIRYX

Puc. 4.76. Cacaroii 8030yx, adysaemeiii 8 suxpesyio Tpydry, pasde-

AAETCA HA 2opAdutl 1 X0A00HbLU.

3aBuxpeHus
a3posHHAMMKA

4.77. Kaux nruubeii cran. [lo-
yeMy mepeJeTHble NTHUbL JeTAT
V-o6paaubim ctpoem? O6bsc-
HSIeTCA JIM 3TO KaKHMH-Ju60
¢hU3NUeCKUMH MNPHYMHAMH HJH
3TO NPOCTO OJHA M3 JOGONbIT-
HbIX OCOGEHHOCTEH MOBEXeHHs
ntuy? Jlosxkua au ¢popma crau
ObITb CHMMETPHYHOH, ecJHd Ta-
kKasi ¢popma obycaoBjeHa 3a-
KoHamu asponuHamuku? Hyx-
HO JIH TMpH 3TOM, 4TOObl BCe
NTHUBl CTAW CHHXPOHHO B3Ma-
xuBaJu kpbuibsiMu?  Kakue
MpeUMyllecTBa HMEET «KJHH»
nepei IAPYrHMH TMOCTPOEHHS-
MH — CKaeM, «'yCbKOM» HJH
aurzarom? [loueMy OTHUBI He
JeTaloT «KOCAKAMU», KaK mJia-
BAIOT pHIGBI?

794.

Jlo6oBO€ CONpPOTHBIIEHHE
BHXPH

4.78. Tonyuas monera. Ecuu
OpOCHTb MOHeTy B O0JbLIOH
COCYA € BOJOH, TO Kak OHa
NOMAeT KO JAHY: MJauMs HJIH
pe6pom? Byzner au oHa Tak xe
TOHYTb B BS3KOH >KHJKOCTH,
HampuMep B caxapHOM cHpome
uau macsge? Kak 6yner ToOHyTb
UHUJHUHIPHUK?

31paBbifi ¢MbICJ, BO3MOXKHO,
110/ CKa3biBaeT Bam, 4To Mpel-
MeT MOoijIeT KO AHY Tak, YTo6Hl
ero «o0TeKaHHey» KHUIKOCTbIO
6b110 Hauayuwium. OLHAKO npu
HeKOTOpoM mnoaGope napamer-
pOB cpeibl M npenmera oH 6y-
JeT TOHYTb B TOM XK€ MoJoxe-
HUM, B KAKOM €ro ONyCTHJH
B KHIAKOcTb. Ecau auamerp
JHMCKa M BA3KOCTb XKHIKOCTH
JOCTaToO4YHO BEJHKH, TO [HCK
6yner ToHyTbh nJjauwms. [louye-
My 3TO npoucxoiut? I[louemy
MOHEeTbl M UHJIHHADHKH MeHb-
uiero pa3mepa BeLyT ce6s HHa-
ye? (ITonpob6yfiTe OGBACHUTD,
no4yemy JuCT (aHepbl BCMIbI-
BaeT B BOjJe, KakK Obl CKOJb3s






index-165_1.png
7.1. Cnoco6
HJO.

nepeaBUIKEHHUS

Korga noaBoauTt cusia npu-
TAXKEHbSA

M He cmacaer oTpHuatesb-
HBIH 3apsan ..

Bbo6 Huaan, 64103 «Coscem
KQK MAAbYUK C NALbUUKY

B nocnegHHe  HeCKOJbKO
JecITHJICTHH MHOTO TOBOPHT-
¢l 0 HaOJIOfeHHsIX TaK Hasbi-
BAeMbIX HEQNO3HAHHBIX JIeTalo-
uux ob6bvekros (HJ10), siko6bi
yIpaBJsieMblX pPa3yMHBIMH CY-
mecrBamu. [lonpo6yem mpo-
aHaJH3UPOBATh BO3MOXHOCTH
CYLLeCTBOBAHHUSA TaKHX 06beK-
TOB C TOYKH 3PEHHST H3BECTHBIX
¢dusznueckux 3akonoB. O6bpa-
THMCS, HanpHMep, K CIOCO-
6y ux mnepeasuxenusi. Cyns
110 MHOTOUHCJIeHHbIM cooble-
HHSIM, B MeCTax MOCaJKH
u B3sera HJIO He ocrasnsi-
JU HHKaKHX TMOBpPeXJEHHH.
BoamoxHo gu 3TO0 aas Ta-
KHX OGBEeKTOB, KaK KOCMHue-
CcKHe KopabJuiH, HUCIOJNb3YIoLIHe
SIIEPHYI0  HJIM  XHMHYECKYIO
suepruio? O Kakoifl BeJHuHHE
SHEPrHH MOXKeT HIATH peub
NpH TakKHX HCTOYHHKax? Mo-
KeT JIK TaKOH KOCMHYecKHH#
Kopabjb KakHM-TO 06pa3om
HCHOJB30BAaTbh MarHHTHOE HJIH
sJeKTpHUeckoe noJe 3eMJH?
Ecsu na, TO Kakoro yCKOpeHHs
OH MOT 6bl LOCTHTHYTb B 3TOM
clyuyae M JOJKHBI JIH CyLIecT-
BOBAaTh KaKHe-TO OrpaHHUYeHHUs
no reorpaHyeckofi lIHpoTe
Ha BbI6Op mMecTa NocalKu?

B HayuHO-haHTACTHUECKHX
IIPOH3BeleHHAX BecbMa TMOINYy-
JsipeH croco6 nepeiBHKEHHS
KOCMHUecKHX KopabJied myrtem
3KpaHHPOBAHUS TPaBUTALHOH-
Horo mossi. 'epon pomaHOB
I'. ¥Yaanca yxe 1aBHO MOJb30-
Ba&JHChb 3THM CPEACTBOM [JIsI
nyreuiecTBHa Ha Jlyny. [lpex-
crabTe cebe, uTO KOCMHue-

CKHH KOpabsib pe3ko «Ooropo-
IHa» cebs oT fJeHcTBHUS 3€MHO-
ro npurskenus. Oropsercs
au oH ot 3emau? Ecau ga, To
Kak 6bICTPO OH GyjaeT ABHTaTh-
cs1? JIeHCTBHTENbHO JIH OH CMO-
JKeT JOCTHTHYTb TeX OTPOMHBIX
CKOpOCTeH, ¢ KOTOPBIMH, Kak
yTBepxkaator, Jeraior HJIO?

1409

7.2, Jlopora k 3Beagam. CHu-
paHo jae Dbepxepak B on-
HOHMeHHOH mnbece . PocraHa
HCMOJIb3YeT camble HeBeposT-
Hble pH3HUecKHe cnocobbl, yTo-
6pl He gonmycTHThb 3Jaoaes [le
'nwa B gom Pokcauwl, rge
npoucxonuia ee  cBaab6a.
CnpbIrHYB ¢ BETKH Aepesa ne-
pen Hocom y Jle Twuwa,
CHpaHO KJISIHETCSI, 4TO TOJIBKO
4TO ynaJ C JYHBbI.
He I'nui. ...YT0 3TO 3HayYHT,
cynapb!
Otkyna ou ynaga?
Cupano. C nyHbl.
e Tuw. C aynbi?..
OH He B cBOEM yMme!
Cupano. XoTute 3HaThb, Kak
s Tylga BJeTes?
Tyt Bech Bompoc
B usobpertenpe!

IllecTb cnoco6oB
NOAHATBLCH €CThb.
He I'nw. Ho Heyxenu uenbix
H1ecThb?
CupaHo.BoT nepBbiii:
B yTpeHHeH poce
Jloxutech roqbii
o OKOHLEM —
Bbi ucnapurech Tak, Kak
BCe
Pocuuku, mogHATHE
cosHuem!
MEJbHHIE

Bropo#i: Ha
KpecThsIHCKOH,

[Ipu BeTpe Kpblabsi
OTITHJIUB.

Bel noHecauck 66l ¢ CHJION
ajnckon
[Ton ceHbp KOCMHYeCKHX
osuB!
He I'nw. A Tpernii?
Cupano. BasB sappo
cTaJbHOe,
Ha6eiiTe nopoxom BHYyTpH
Y, naniesas Ha Bce
3eMHOe,
BapeiBaiiTech H HeCHTECh...
He Tuw. Tpu.
CupaHno. YerBeprhiii
cnoco6 — Jy4yuiMd B MHpe:
Bosnywneiit map
npHuk/aedTe K 6opoe,
Y wapuk ynecer Bac B Ty
paBHHUHY, rle
[TacyTcsi 3Be310OUKH...
He Tumi. Yerwipe!
CupaHo. Jleub Ha Kese3HbIl
JIHCT
M cuabHBIMH pBIBKAMH
MarHur noa6paceiBaTh.
OH JIHCT XK ese3nbiil ¢ BAaMH
[ToaTsiHeT KBepxy.
Bbl onsiTh.
Tak no JyHbl
H yrpaxHsiTech!
Je 'um. ITate!
Cupano. ITocrennuit
cnoco6 — HoMep LiecThb!
BapaHbuM MO3rom
CMaXbTechb BeChb
U npu nyve noxurech
Or'OJIEHHbIM,
Brupas B KoXy XKHpHbIe
Mas3KH.
JlyHa Benb, cyas
no BJIOGJEHHBIM,
B6upaer BcskHe MO3TH.
He I'mm. J1a, mects!
BeccriopHbie He Bce XOTb,
Ho cnocob6oM KakuMm BHI
OblJIM TaM B TOCTSIX?
Cupano. Ho, cynapb, Ha
JYHY 110€XaTb
[Tpu Hawed TexHuKke —
nycTsk!
Je I'uw. Kakoe »x 6bl10
Balle cpeacTBo?

H non koweun 06o Bcem nowemsuory... 165
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pOHAaBTAa IOIJIOLIAeT TemI0Boe
M3JydYeHHe U HarpeBaercs. Ms-
JIYUEHHE XKe Ten/1a MPoHCXOIUT
co Bced noepxHocTH. [lo3ro-
My COJIHeYHas CTOpPOHA cCKa-
daHjapa okasnBaercsl TeIJof,
a TeHeBast — xoJogHo#l. (B
JEHCTBHTEJNbHOCTH  cKagauip
CHA6XKeH CHCTeMOH KOHIHIHO-
HHpOBaHUA Bo3ayxa.) Tepwmo-
METp, BbIHECEHHbIH B KOCMH-
yeckoe IpOCTPaHCTBO, Oyjer
HarpeBaTbcsl A0 TeX MOp, MOKa
KOJIHYeCTBA MNOIJIOULAeMOro Hu
H3JIyuaemMoro MM Temja He
cpasHsitoTcs. Ecan Tepmomerp
naxoaurcst ot CosHuA Ha pac-
CTOSIHHH, PABHOM PacCTOSIHHIO
3emast — CoJsHue, TO OH J0J-
JKEH II0KasblBaTb IIPHMEPHO
3EMHYIO» TeMreparypy B 3a-
BHCHMOCTH OT TOrO, Kakas
yactb ero o6pautera Kk CosHILLy.
Ananoruunbiit 3¢ ekt Bul MO-
Xere HabJaOgaTh, KOrja cra-
HeTe JIHLOM K OTlHIO.

3.83. Tak HasniBaemblfi «nap-
HHKOBBIA 3 peKT» yacTto 06b-
ACHAIOT HeBepHO. [TapHuKuU co-

rpeBaiTCsi He IOTOMY, 4TO
CTEKJO YIEpXKHBAeT Kakoe-TO
H3JIy4€HHE, a ITOTOMY, 4YTO B
HHX yMeHbLUaeTcsl (HJH COBCEM
OTCYTCTBYET) oOXJaxKjieHue 3a
CyeT UHPKYJSUMH BO3AyXa.
CTek/10 MOXKeT na)e yMeHb-
IUHTb KOJIHYECTBO H3JIYYEHHS,
nonajgawmero B napHuK.
3emHast atmocdepa, 0HaKo,
YIAEPKHBAeT H3JydeHHe, TakK
KaK oHa Jydllie T[ponycKaeT
KOPOTKOBOJIHOBYIO COJIHEYHYIO
panHanMio, 4eM AJTHHHOBOJIHO-
Byo. YacTtp mnonagawoueii Ha
NOBEPXHOCTb 3€MJIH KOPOTKO-
BOJHOBOH pajHauuu MorJo-
11aeTcs e, B pe3yJbTaTe 3eM-
A5 narpesaetcs. Maayuaer xe
3emMJssl  IJIHHHOBOJHOBYIO pa-
AHAUHIO, KOTOPYIO, KaK Mbl yIKe
rOBOpHJIH, aTMocdepa nponyc-
KaeT cjgabo, Mo3TOMY 4YacTb ee
yaepxKHBaeTca B armocdepe.

202  dusnvecku#t deitepsepk

3.84. Ilpu caabom Betpe HJH
€ro OTCYTCTBHH BBl TepsieTe
TenJO B OCHOBHOM MNyTeM Tell-
JIOBOro  uaaydenus. Jlw6oi
npejamer Npu Temreparype Bbi-
e abcoJIoTHOrO HYJAs H3JY-
yaeT TeIO, H uyeMm Tropsiyee
npeamer, tem OoJbllie TerJa
OH H3JayuaeT. Kpome Toro, oH
TakXe [MorJoliaer Temio H3
OKpyXawIme#d cpeabl, 0pH-
4yeM KOJHYeCTBO NOrJOILEeHHO-
ro TenJja 3aBUCHT OT Temnepa-
Typwsl cpeabl. [Tockosbky Tem-
nepatypa Ballero tejga MmouTH
BCErJa BbIlIe TeMmeparypsl
Cpeabl, TeJ0 B UEJOM TepsieT
Temno. Koraa Bol B XOJOZHLIA
J€Hb HaXOIHTECh Ha YJIHIe HIH
CTOHTEe B KOMHATe JHIOM K OK-
Hy, TIOIJIOLl@aeMoe BaMH H3Jy-
YeHHe  HEe3HAYHTeJbHO, I10-
CKOJIbKY OKpyKamoiuasi cpeja
Hsayuaer caabo. [lostomy no-
Tepsl TeJIOM Telaa YBeIudU-
BaeTcd, U BaAM CTAHOBHTCSI XO-
JONHO. ACTpOHABT, BHIXOAS
B KOCMHYECKOe MPOCTPAHCTBO
6e3 ckadanapa, L0JKEH OLLY-
ILaTh Y>KACHBIH XOJI01, TaK KakK
KOCMHUYEeCKHH «BaKyyM» He H3-
Jaydaer Temja',

Jlionn mnpucnocabauBatorcs
K TPOAOJIKHTENbHOMY XOJOIY
C TIOMOLLbID COOTBETCTBYIOLLe-
ro THTAHHUSI M YCHJEHHS TpH-
TOKa KPOBH K TIOBEPXHOCTH Te-
aa. )Xurenn Cepepa norpe6-
JSIOT MHOLY ¢ 60Jee BBICOKHM
copepxaHHeM O€JKOB, uyeMm
6ONbIWHHCTBO JI00eH, KHUBY-
iMX B 6osee HH3KHX [IHPOTAX.
310 crnocobecTByer Gosiee HH-
TEHCHBHOMY 0OMeHy BeLLecTB
B OpraHusaMe, 4YTO TOMOraeT
TIPOTHBOCTOSITb XOJOAY.

! 310 He coscem Tak. B opra-
HHU3Me YeJOBeKa HenpepbiBHO MPOHC-
XOAAT NPOUECCHl, NpHBOAsILLHE K
BbIIETEHHIO Temia. Ilpocras ouenka
NOKa3biBaeT, YTO TeMmIiepatypa Teja
B OTKPHITOM KOCMOCE yMeHbLIdeTcs
wa 1°C 3a 7.5 mun (cm. [79a]).—
ITpun. ped.

[1pu oxnaxjaenun opranus-
Ma KanmuaJgsapbl, MO KOTOPBIM
KpOBb MOCTYyIaeT K KoXe, CO-
Kpaujawores, Gaarogapsi uemy
noTepsi  Temja 4yepes  KOXy
yMmenbuiaercs. Koraa temne-
paTypa KOHeYHOCTeH uesoBeKa
CTAHOBHTCSH CJHLIKOM HH3KOH,
OH HayHHaeT APOXKaTb — YCH-
JIEHHE MBblIieYyHOH aKTHBHOCTH
COrpeBaeT pPyKH H HOTH.

YesioBeK TepsieT TeMIO He
TOJILKO TIYTEM M3JYUYeHHH, HO
H B pesyJsbTaTe TeIJOIPOBOJI-
HOCTH (HampHMep, Korjga OH
CTOUT 6GOCHKOM Ha XOJOAHOH
3eMJIe), a TaKXe KOHBeKIHUHU
(cloga  BKJIOYAWTCA MOTEPU
Ha HCMapeHHe, O KOTOPLIX Mbl
rOoBOpHJIH B 3agaue 3.52). Uly-
6a corpeBaeT Bac, Tak Kak 3a-
KJOUEHHbIH MEXIy BOPCHHKA-
MH MeXa BO3AYX OYeHb MJIOXO
npoBOAHUT Temsno. YTo6bl cBec-
TH NOTEPH Telsa K MHHHMYyMY,
wy6y — OCO6E€HHO B BeTpeHbIH
IeHb — Jyyllie HajgeBaTb Me-
XOM BHYTpb; TOrjJa BETEp He
6yner BbLAyBaThb H3 Hee BO3-
OYX, KOTOPBIH H 3aUIUTUT Bac
OT XOJIOAA.

3.85. [lockoabKy MeTa/Hue-
CKHe CTEeHKH TpyObl XOpowo
TIPOBOAAT TeNJ0, 3HAUUTENb-
HOe KOJIHYecTBO Temsa Oyner
YHOCHTBLCSI C TOBEPXHOCTH TPY-
6bl BO3HHKAIOLIHMH BOKPYT Hee
KOHBEKUHOHHbIMH  [IOTOKaMH.
O6MatniBast Tpy6By ac6ectom,
YMEHbLIAIOT CKOPOCTh MPHUTOKA
TernJa K ee MOBePXHOCTH, TakK
Kak acfecT INpPOBOIHT TemlIo
MHOTO XYy2Ke, yeM MeTaJl.

3.86. Eciu rposoBoe 06.aKo
HaxXoJHUTCs OT Bac Ha paccTosi-
HHH HECKOJbKHX KHJOMETpPOB,
TO Tam, e Bbl CTOHTe, Betep
HallpaBJjeH B cTOpoHy o6Jaka,
TaK KakK BO3IYWHBIH MOTOK Ha
nepeaseM  (ppoHte  obsaka
ABHXKeTcs BBepX. Korpa xe 1y-
4a pacrnoJioXkKeHa J0CTaTOYHO
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H YrJIOBOE pacCTOSIHHE MeXIy
CoJlHILEM H JIOXKHBIM «COJIH-
LeM» HeCKOJbKO YBeJHYHBaer-
cda. B kouue konpos Coanue
TOJHHUMAETCH HAaCTOJNBKO Bbi-
COKO, H4TO SIPKOCTb JIOMHBIX
coJIHL, ocsabeBaeT W  OHH
CTAHOBATCA HEPAa3JHUUMBLIMH.
Oxpacka  JIOKHBIX  COJIHI
o6 bsicHsIeTCS pasJjioxkeHuem
cBeTa B KpHCTa/Max Jbja,
aHaJOrHYHBIM PasJIokKEeHHIO
cBeTa B MpH3Me,

5.43. Masoe raso Takxe
06yCJIOBJIEHO  MpesoMJIeHHEM
CBeTa B MajgaloUidX KpHCTad-
Jax Jbjla, HO TIJIaBHble OCH
KPHCTAANOB, Ha KOTOpHIX 06-
pasyercss rajno, OpPHEHTHPO-
BaHbl CJlyyadHHelM obpasom B
NJAOCKOCTH,  MePNeHAHKYJIsp-
HOH JAyuy mnajaloliero cBera.
[TosTomy B J060# TOUKe, Ha-
xoasimedcas or CosaHua Ha
yrJOBOM  pacCTOssHHH  22°
HMEIOTCSl KPHCTaJJIbl, KOTOpbie
ODHEHTHPOBAaHBI TakHMm oOpa-
30M, YTO JalOT SApPKHE CBET.
Okpacka rajo Takxe o6ycios-
JieHa  pasJjioKeHHeM  cBeTa
B cnekTp. IIOCKOJbKY CHHHE
CBET mnpesoMiasiercss HauboJee
CHJIbHO, BHEWHSS  CTOPOHA
rajo OKAa3blBaeTcs OKpauleH-
HOH B CHHHUH LIBeT.

5.44. O6GBLAHUTL BO3HHKHOBE-
HHE «TYMAaHHOH» paayru MOXx-
HO JiHIUb HA OCHOBE BO/THOBOH
NPHPOABl CB€Ta, B YacCTHOCTH
HHTep(pEpPEeHIIHOHHBIX SIBJEHHH
(cm. 3apauy 5.34). B o6biunoi
pajayre 1BeTa oONpeaensiorcs
TJIaBHBIMH  HHTep(depeHiHOH-
HBIMH MAKCHMYMaMH, KOTOpbIe
CO3/1a€T CBET, BHIXOAAIMIHH M3
Kanesjb MOA COOTBETCTBYIOIIH-
MH yraamu. C ymeHblileHHEM
pasmMepoB  Kamesb  LWHpPHHA
MakKCHMyMOB DacTeT, H B KOH-
i€ KOHLOB OHH HayHHAalOT me-
pekpbiBaTh ApPYr npyra, Tak
4YTO LB€Ta CTAHOBATCH Hepas-

s S e

auuyuMbiMH, CBeT, BbIXOAAIIHH
MOJ YrJIOM, COOTBETCTBYIOULHM
BO3HHKHOBEHHIO pajlyTH, Mo-
NMpexXHeMy OTHOCHTEJIbHO SIPOK,
HO LBeTa B HEM pasjHuHTb
He ylaeTcsi, H pPafgyra Kaxercst
GeJoit'.

! Benas paayra ofpasyercss Ha
Kanasx ¢ anaMerpom mMeree 0,06 mm.—
ITpun. peo.

5.45. Crosi6ul cBeTa Haj M 1of
CosHuem o6yc/oBIeHbl OTpa-
KEHHEM CBeTa OT BHeWHeH no-
BEPXHOCTH MAafaioliHX reKca-
TOHAJNbHBIX KPHCTAJIOB Jba.
HouHa Kpucrania MoxeT GbITh
KaK 3HauyHTeJbHO MEHblle ero
TOJIHLHH b (nacTuHuaThbIe
KpHCTaJJIBl), Tak M 3HauH-
TEJIbHO MPEBLIATh €ro ToJ-
LWIHHY (Hrosp4yaTele KpHCTaA-
abl). Cton6el cBeTa MOryTt 06-
pa3oBLIBATHCS HAa TeX H APY-
rHX kpucraanax. Paccmor-
pHM, HanpuMep, NAacTHHYATHIE
Kkpucraanbl. Ilagas, oHH OpH-
eHTHPYIOTCA TakK, YTO CONpO-
THBJEHHE BO3/JyxXa HX [BH-
JKEHHIO MaKCHMaJbHO, TO €CThb
pacnosiaraloTcst rOpH3OHTaJb-
Ho’. Ecam B note 3penus
Habaonarens NJacTHHKH Ha-
xoaarcs Bbiwe Cosnna, TO
COJIHeYHbIH CBeT oOTpaxaercs
OT HMX HHIXKHEH TIOBEPXHOCTH,
H HabuiogaTelb BHAHT Haj
ConHueM OTHOCHTENBHO SAPKYIO
nojocy. Ecau xe niactuuku
Haxoasatca Huxke ConaHua, To
CBET OTpaxkaeTcsi OT HX BepX-
HeH CTOpOHBI,

? BeprukanbHoe MoJoXKeHHE Ma-
cTHHbl  Heycro#tuuso. IlonpoGyiite
06bACHUTb, MoueMy. 3To He MpocTas,
HO O4yeHb HHTepecHasl 3ajaya (cM.,
Hanpumep [43a, § 104]).— Mpun.

ped.

5.46. B nmosiBUBLIKMXCA HeqaBHO
paborax [I'punaepa [1034,

1065] npuBoasitcsi pe3y/ibrarh
MoaeqHpoBakusa Ha IBM wma-
JOTO rajo M CBeTSIErocs
ctonba wuaa Coanuem. das
TOro uytobnl pa3o6patbcsi BO
Bcex HabJaogaeMblx H Booble
BO3MOXHBIX KOJIbllaX H IYyrax,
HYXHO 6bl10 6Bl TOJHOCTBIO
CMO/IeJTHPOBATH paccesinue
cBeTa Ha NMajalouHX KpHCTaJ-
Jlax, OPHEHTHPOBAHHBIX B Npo-
CTPAHCTBE KaK YINOPSIOUYEHHO,
TaK H XaOTHYeCKH — JJIsl BCex
nonoxenuit CosHua B npeje-
Jax Bcero HebBocBoga. B
HacTosIllee BpeMsl  yaajoch
O0bACHHTD JIHIIL HEKOTOphbie
rajo H Ayru, nopoit 3T o6bsc-
HEHHs BecbMa MPOTHBOPEUHBHI
HiIH Aaxe owH60uHbl, Ho Mbl
Bocrmosb3yemcst HMH (6yKBEH-
Hble 0603HaYeHHS OTHOCATCSH
K pHuc. 5.46).

a "W b— matoe raio u
JIO’KHbIE «COTHLA» (CM. 3aaauy
5.43).

¢ — 6oubuoe raJgo. Jlyun
cBeTa npu o6pa3oBaHUH ITOTO
rajo npeoMJsioTCs B OCHOB-
HOM TakK ke, Kak U npu obpa-
3oBaHuu MmaJsoro rajo. OaHa-
KO ecTb OJHO OTJHumne. Jlyu
CB€Ta NMPOXOAHT B 3TOM CJIy-
yae He yepes ABYTpaHHbIA yroJ
MEXAY NBYMSI CMEXHBIMH 60-
KOBBLIMH TpaHSIMM KpuCTaJJa,
paBHblit 60° (kak npu o6paso-
BaHHHM MaJjoro raso), a uepes
Yroi MeXay OCHOBaHHEM H 0f-
HOH W3 rpaHed, pasubii 90°.
U 3pnece nauGosee spkuit ny-
4YOK CB€TAa BO3HHMKAET MOA TeM
yIJIOM, MPH KOTOPOM BBIXOIS-
IHH JyY MEeHbIle BCErO OTKJO-
HSieTCS OT MepPBOHAYAJILHOrO
HanpasjeHus. [Ipy wansiexa-
imeﬁ ODHEHTAUHH KPHCTaMJIOB

CBET, pacceHBaeMbiil TaKUM 00-
; pasom, H naer 60JblIOE Tao,
i BUHOe TNoa yraom 46°.

d — OKOJIO3EHHTHOE  Tajfo.
.ﬂyqu CBE€Ta BXOOAT H BBIXOOAT
Ha [JBYX CMEXHBIX B3aMMHO
neprneHaHKyISIPHBIX rpaHsx

Kparkue orBernt
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was  Tpyba He cJoMaercs,

TO MOXKEeT [IPOM3OHTH YIHBH-
TelbHAA Belitb: BO BpeMsi na-
NeHHs1 OCHOBaHue TPyOBl Moj-
BO3AYX

HHMETCHA B (puc.

2.516). Kak sto moxer ciy-
UHUTbCA?

9, c. 124, 125; 60—63; 280,
c. 115—117.

Puc. 2.51. Kak caomaerca rpy6ba? (a). Fcau tpyba ne caomaercs,

10 OHa MoMceT «noonpoenyrtes (6).

CHabl RO Bpamaioueics
cHCTEMe OTcueTa

2.52. butea npu Poakaenn-
CKMX ocTtpoBax M «boJabiasn
Bepra». Bo spemst nepnofi
MHPOBOI BOARLI Mexay 6pu-
TAICKHM W HEMEIKHM  (Jio-
TAMH 1IPOU3OUIIO 3HAMEHHTOC
MOPCKO® cpa)keuue B pafo-
e (D()J[KJIL‘IUI,('KHX OCTPOBOB,
PACHONOMKCIHBIX BOJAH3H HOK-
Ho#t uwactH MOxkHOA Amepuku
(50° w.ur.). B xone storo
CPAKECHUST  CHAPSIBLL  anrjui-
CRHX IYILEK, HECMOTPSA Ha ToY-
HLIA  [pulesa, 1o  3aragou-
HOH HPHYHNE [adadi B COTHE
MeTPOB JIEBE® HEMELKHX KO-
pa6Jaed. [lpuiieabHble yerpoit-
CTBA AHIMMIMACKUX TMylleKk He
BbI3bIBAIH  HUKAKHUX COMHe-
HHH, H60O NYWKH 6bLIM O4eHb
TOYHO MPHCTPEJAHB el B
Anrauu,

Bty xe Boiuy HeMmiwl
oGcrpeanBaniu [lapuw u3 ru-
FAHTCKOI  1ymwKn «bBoaslnas
Bepra», pacinonoxennoli Ha
paccrosinuu [ 10 kM ot ropoaa.
Ecan 6Bl npu 3TOM HCHOJb-
3oBajace OObl4Hasgs mnpote-
Aypa HpHIeJHBAIIHNA, TO CHAa-
[ sHIHL OTKJAOHAMUCDH Onl oT
nean  npumepro na  1,h o kM.

duanueckuii deiiepsepk

o

Hro npoHCXoAMJIO co cHap-
namu?
6872, 1488, 80, c¢. 364—

378; 430, ¢. 363—356; 450.

Cuanl Bo Bpamameics
CHCTEME oTcuera

2.53. Jpo3usa peunbix Geperos.
lTonemy y pek CesepHoro
nosyuiapua  npasblt  Geper
1nojiRepraercs B cpeaHem 6oJib-
uiell po3uH, 4eMm JeBbId?

24 72; 73; 89, ¢. 378.

2.54. ®u3nka H 6aner Ha abay.
basrepuna Ha JbAy — BOT
NMPCKPACHbIA NMPUMED, UJJIOCT-
PHPVIOUIHIT  3aKOH COXpaHe-
HHA MOMeHTa uMiyabca. Korpa
fasepHHa  NPUXKUMAET pPYKH
K TeJy, ee BpalieHHe YyCKO-
psieTcst  uMeHHO Oaaropaps
COXPAHEHHIO MOMEHTA UMMYJb-
ca (BHeLIHWEe MOMEHTBl CHJI
[IPH 3TOM OTCYTCTBYIOT).

D710, KOHEYHO, T4K, HO Kak
OOBSICHHTL  Takoe  sIBJeHHe

C TOYKH 3PEHHSl CHuJ, JeHCT-
BYIOUIHX Ha GanepHHy,— Bedb
HaM TOpasjo Jerdye OIepH-
poBaTe C CHJIAMH, YeM C MO-
MeHTaMM umnyabca. Kakas
XKe CHJa YyCKOpsieT BpalleHHe
6ajepuHbl?

74; 280, c¢. 84-—94;
c. 172—177, 179—180.

439,

lNoabemMHas cuaa Kpbiga
KPHBOJIHHEHHOe JBHXEHHE

2.55. bymepanru. Bosgpa-
ularowuica 6yMepaHr CKOHCT-
pyHpOBaH Tak, 4TO, KOTAA €ro
6pocatoT na 6onbLIOe paACCTOSA-
Hue, OH Bo3Bpauiaerca o06-
PaTHO K TOMY, KTO ero 6pocHI.
Ascrpanuiickue abopureHnl
6pocator Gymepadr Ha 100 m,
3aCcTaB/AA €r0 MPH 3TOM MNOjl-
HUMaTbCA BBEPX MPUMEPHO Ha
50 M u coBepliaTh B BO3JYyXe
no naru kpyros. Hesosspa-
utarouudcs G6ymepadr, GoJee
JeTHT
paccTosiHue [0

YAO6HbIH [JSi  OXOTHI,

06bIYHO Ha
200 .

OG6blunbll  Gymepanr 10
CBOEHl KOHCTPYKLUHUHU HANOMH-
Haer kpuBo# Gauan. O6s-
3aTesqbHO UM GyMmepaHr goJ-
XKeH HMeTb Takyio Qopmy?
MoxHo aM cjenatb BO3Bpa-
watounics 6ymepaHr X- uJiu
Y-o6pa3usiM?  BOJABIIHHCTBO
6yMepaHroB  mpeqHA3HAYeHBI
Aas  6GpocaHust NpaBod  py-
KOoH. KakoBa pasHutla Mex-
1y OymepaHramu IJsi «npas-
IU» U AJA «JaeBWHU»? [Touemy
BO3Bpaulaercs 6yMmepaur (Jjio-
6o ¢dopmbi)? Tlouemy npwu
BO3BDAULLEHHH OH LENaET MepT-
Bylo nerjwo  (puc. 2.55)?
HakoHel, kak 3aBUCUT Tpaek-
Topusl mnoJjera OymepaHra oOT
ero OpHEeHTAUMH B MOMEHT
6pocka?

26, c. 153 154; 37, ¢. 29]—
296, 44; 65—67: 1564.
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HanpHMep KpHCTaJs/ibl GpoMuc-
toro cepe6pa. [Toxg neiictBuem
cBeTa HoHbl cepebpa npesBpa-
IAIOTCST B aTOMbl, H CTEKJO
temHeer. Ho aTombl cepe6pa
No-fnpexHeMy OCTalTCs  MO-
6a1u30cTH OT HOHOB Opoma,
MO3TOMY KakK TOJBKO CBeT CTa-
HOBHTCSI M€Hee SIPKHM, Npouc-
XOIHT peKOMOHHALHSI, H TIPO-
3payHOCTb  CTeKJa BOCCTa-
HaBJHBaeTcH.

5.113. [l1akaTbl cBeTATCH MO-
TOMY, YTO KPAacKH, KOTOPbIMH
OHH HAaMHCaHbl, [OrJOLLAIT
yabTpadHOIeTOBbIH CBET, a U3-
aydawT Buaumblid. [lpH ocse-
HeHHH yJbTpadHOJEeTOM mJa-
Kat cBeTurcss 6e3  BCAKOMH
Buaumoi nogcsetku. Or6esnu-
BaIOLLHe MOPOWKH IEeHCTBYIOT
NPHMEPHO TaKUM e 06pa3om.
Onu npeoGpasyioT ecTeCTBEH-
HbIH yJbTpa(HOJNeTOBbIH CBeT
B roqy6o#, TeM caMbiM YCHJIH-
Basi H3Jy4yeHHe BBbICTHPAHHBIX
C MX NMOMOLLBK TKaHeHd B BH-
aumo#t obsactu cnekrpa. [lo-
3TOMY HHTEHCHBHOCTL OTpa-
JKEHHOr0 CcBeTa OKa3biBaeTcsi
6oJblie, 4yeM HHTEHCHBHOCTb
ecTecTBEHHOro ¢oHa.

5.114. DJeKTpOHDI,
lLHe ¢ 3JeKTPoa JaMIlbl, CTaJl-

BbIJIET alo-

KHBAIOTCSI ¢ aTOMOM MaposB
pPTYTH, B0306yXjaiasi OJHH H3
3JIeKTPOHOB ero BHeli#xeHd 060-
J04KH. Bo3OyxoeHnHblfi 3yekT-
poH ObICTPO BO3Bpallaercs
Ha CBOH TIPEXHHH S3HEpPreTH-
yeckHH ypoBeHb. B pesynb-
TaTe aToOM H3Jydaer yJbTpa-
¢hHONeTOBbIA CBeT, KOTOPbIH
TIOJIOLLaeTC st KPHCTAJIOM
JIOMHHO(OpPA, NOKphIBaloLLe-
O BHYTPEHHIOID MNOBEDPXHOCTbL
Tpy6KH. Kpucrannbel mnepeus-
JydalT cBeT B BHAHMOH 06-
JactH cnektpa. MHaayuenne
CBeTa KPHCTAJNIOM  JTOJIKHO
npofoJkKaTbCesi Mo  KpaHHel
Mepe Ha TMpPOTSAXEHHH HABYX

TIONYyNEPHOJOB TOKa MpPOMBbILl-
JeHHOH uyacToThl. Ecau 6ol
KpHCTaJJabl JIIOMHHOpOpa HC-
NyCcKaJH CBEeT MFHOBEHHO, TO
Jamna crana Obl HEINPHATHO
MHraTh'.

! DTH wmHraHus 6bpLiH Obl, KOHeY-
HO, He3aMeTHB M3-3a 60JbLIOro
yucaa H3AYYalUlHX KPHCTANIOB H
CPABHUTENbHO MeJJeHHONl peaKUHH
raasa.— [Tpun. peo.

5.115. «Ilnsimymines>  TOUKH
npeacTasiaioT co60d HHTep-
tdbepeHUHOHHYIO KapTHHY, KO-
TOpas cosjgaercsl mnapaJsJenb-
HbIM TYYKOM (TPOCTPAaHCTBEH-
HO  KOIE€DEHTHBIM  CBETOM),
nHpPYy3HO pacceHBaeMblM Ha
OuYeHb TOHKOH CTPYKTYpe JHUCTa
6ymaru. [lpocTpaHcTBeHHas
KOTepeHTHOCTb 03HauaeT, YTo
thaza cBeTOBOH BOJIHBI, H3JY-
4aeMOH OJZHOH 4YacTbhKO HCTOY-
HUKa, Koppeaupyer (Haxo-
JUTCSI B COOTBETCTBHH) C da-
30i BOJIHBI, H3JydaeMOH Opy-
rofi ero wactbio. Takasa kop-
pensiuus obecrneyMBaeT yCTOH-
YHBOCTb HHTEpPEepPeHLLHOHHOH
KapTuHbl. [Ipsimofl conHeuHbtf
CBET [0 HEKOTOPOH CTeneHH
NPOCTPAHCTBEHHO KOI'€DEHTEH,
H TIPDH OCBeLleHHH HM MOXeT
BO3HHUKHYTb OIIHCAHHAsl HHTeEp-
tepenuHonras kaprurea. Cme-
lleHHe KapTHHBI NPH ABHXKe-
HUH HabJaogartens o0bsiCHsIOT-
Ccf  mapaJjJlakcoMm, KOTOpbli
o6ycCJIOBJIEH TeM, 4TO TIJasa
HabmogaTesss He CQOKYyCHpO-
BaHbl Ha pacceuBalollefl no-
BepxHocTH. Hanpumep, ecan
paccedBalollasi MOBEPXHOCTb
HaxXOJHTCS HAa  PacCTOSIHHH
HEeCKOJbKHX MeTpOB OT HabJIio-
narensi, crpagamliero 6J130-
PYKOCTbIO, TO ero rJjasa cgo-
KyCHpPOBaHbI Tepej paccenBa-
teqeM. Korga Hab6JwogaTenb
IIOBOpayHBaeT roJioBy, HalpH-
Mep BJeBO, TO H3-3a mapas-

JlaKkca HHTepepeHlHOHHAA
KapTHHa CABHTaercsi BOpPaBo.

5.116. B paccMmorpeHHbIX cay-
yasix «MblUaHues TPHUBOIHT
K TIOSIBJEHHI0 Ha ceTyaTke
raasa cTpo6OCKONHYECKOT0
H306paxkeHus TeJeKpaHa
HJIH Bpalllalollerocss [IHCKa.
Kaxkanti H3 3THX 00BEKTOB
npereprneBaer IMepHOIHYECKHE
H3MEHeHHs: IHCK Bpaliaercs,
H300paXKeHHe Ha 3KpaHe Te-
JIeBH30pa «MHraeT», TaK Kak
OHO ofpa3syeTcsl B pe3yJsbTare
NOCTPOYHOH T[OPH3OHTANBHOH
pasBepTKH 3JIEKTPOHHBIM JYy-
yoyM, BO30OyXKAawUIUM CBedYe-
HHe 3KpaHa. «MbluaHHe» cooT-
BETCTBYIOLLEH 4acTOThl BbI3bl-
BaeT Kosie6aHHs roJoBbl, a cje-
noBartenbHo, H raas. [1pu sTom
B OJHMH M TOT }Ke y4acCTOK ceT-
YaTKH [epHOLHUYEeCKH Iona-
JaeT OJHO H TO Xe NOBTOPSI0-
uieecss  usobpaxkenue. 3ITO
NPUBOAUT KaK Obl K «3amMopa-
XKHBaHHIO» H300paxenus. Ec-
JH Ke 4acToTa <«MblYaHHA»
OKaXeTcsl  «HEeMOAXOASIIeH»,
CHHXPOHHOCTb Kose6aHHH ro-
JOBBI H [Jla3 C BpallleHHeM
JHCKa WJIM MHraHHeM 3KpaHa
HapyluTcsi, H H3o6parkeHHe
6yner aBHratbcs. Ecau, Ha-
npuMep, YacToTa <«MblYaHHA»
4yThb Bbllle TOH, KOTOPast Heoo-
XOIHMa [Jsi  «3aMOpaKuBa-
HUsi» H300parkeHusi, TO y30p
Ha JHCKe IBHXKeTCsl B CTOPOHY,
IIPOTHBONOJIOKHYIO HanpasJe-
HHIO BpallleHHs AHCKA.

5.117. Kaxyuieeca aOBHXKeHHe
MasiTHHKa N0 3JUIHICY 06bsic-
HSIETCH TeM, YTO BOCIIPHSITHE
MasiTHHKa TJ1a30M, 3aKPbIThIM
TeMHbIM (HJIBTPOM, Ha He-
CKOJIbKO ~ MHJITHCEKYHJ  OT-
CTaeT OT JeHCTBUTENbHOroO MOo-
JOXEeHHsT MasiTHHKa. Moasr,
OoGbIYHO Onpeessissi NOJOXKe-
HHe MasTHHKa Ha OCHOBe
uHpopmaluy, TocrynamoLel
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cJejla KapTHHA BOJHOBOTO ABH-
JKEHHsI ~ JOBOJBHO  CJIOXHAa
(puc. 4.46). Moxere Jd Bbl
O6BACHUTD  MPOHCXOXKAEHHE
JIBYX THMOB rpebHel BOJH, Ha-
6aonaeMblx B KUJAbBaTepe?
O[HHAKOBBl JH OHH [/ YTKH
u JuHeHHoro Kopa6as?

Kax u3MeHsieTcsl 3Ta KapTH-
Ha Ha Mmeakosogbe? Ilpexae
BCEro, 4YTO 3HAYUT <«MeJKas»
Boja (Menkasi O CPaBHEHHIO
c ueMm?)?

e i 51, 399, ea. 17; 635, ea. §&;
636—640; 10309; 1480.

Puc. 4.45,a. Boanst, cozdasaemvie  Puc. 4.45,6. Boanet sokpye Kopaeu

HYKOM-NAABYHYOM. 8 pyuve. Henuueiinne BOJHBI
[ Tucker V. A. Physics Teacher, 9, 10 (1971).] uHTepdepeHIHs

4.47. Kpaesbie Boanbl. Mayuas
BOJIHBL Ha Boae, Papagedt 06-
HapyXHuJ, 4TO MNpPH TOPH3OH-
TaJbHbIX KOe6GaHUsAX MJIaCTHH-
KH, MOTPYXEHHOH B KIOBETY
¢ BoAOH Ha HeGOJbIIYIO TIJY-
6uny (pHc. 4.47, a), o6pasyior-
csi BOJIHbI BecbMa JI0GONbITHOM
¢opmel.  Ecam  mpeneGpeub
BOJIHAMH, OTPaXKEHHBIMH OT
KpaeB KIOBETHI, CJ€L0Ba/IO Gbl
NpealoNoKHUTb, 4TO Takas
nJacTHHKa [OJXKHA CcO034aThb
o6bIUHBIE MJIOCKHE BOJHBL Oa-
HakKo, TMOTPY3HB MJACTHHKY
B BOAY MpUMepHO Ha 4 MM,
dapaneii yBuael, KaK «HeMel-

Puc. 4.46. Boanol 3a kopabaem (8ud ceepxy). [Keith H. D. Amer.
J. Phys., 25, 466 (1957).]

Hutepdepenuns i
JAMCREePCHS

4.46. Boaun 3a Kopabhem. ; OJHHM H TeM e YyIJIOM
Ecau Bam cayuutcs nposeraTs - (38°56’). Kak nokaseisaior
B caMoJieTe Hajl UAYUIKM B ry- | HaG/104eHusl, BOJHbI BCeraa
6oKMX BOdax KopaGjeM, MpH- | pacxoistca V-o6pa3Ho Hesa-
CMOTpPHTECh K O6Gpa3yloHUMCs | BACHMO OT TOro, CO3Jaer JH
sa HuM BosHaMm. OGparurte | HX yTKa HWJH JIHHEHHBIH Xo-
BHHMAaHHe, UTO KMJbBaTepHblit | pabab. [Touemy?

clen Bcerjga pacxXoAHTCsl MOL B mpemenax kuibBaTepHOro

Puc. 4.47,a. I1aacTtunka, korebarw-
wanca 8 sode.

|
|
DL EE
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3.94. TlosHast KHHETHYecKasi
SHepPrusi MOJIeKyJ KOMHAaTHOro
BO31yXa NpONoOpUHOHAJNbHA
NIPOU3BENEHHUIO YHCTA MOJIEKYJI
Ha TeMnepaTtypy. Ecan Bo3ayx
CYHTATb HIEaJbHBIM TIa3oMm,
TO 3Ta 3HEpPrHsl MOJeKyJa TMpo-
MOPLHOHANbHA TakKKe MpPOU3-
BEJEHHIO [OaBJeHHS BO3AYyXa
Ha ofbem KomHaThl. llpu Ha-
rpeBaHHH BO3AyXa B KOMHarTe
o6beM TIOcCJegHeH, ecTecTBeH-
HO, He u3MmeHnsieTcsi. Menee
OYEeBHIHO, YTO HE HU3MEHSIeTCs
H papaerue. OQHAKO, MOCKOIb-
Ky KOMHaTa He H30JHpPOBaHa
H Bcerga coobuiaeTca ¢
OKPYKaIOUHUM IPOCTPAHCTBOM,
JaBJeHHe BO31yXa BHYTPH Hee
paBHO BHeWHeMY aTMmocdep-
Homy nasJenHio. Takum obpa-
30M, KOIJ1a Bbl COrpeBaeTe Kom-
HaTy, naBjeHHe H 06beM BO3-
JyXa BHYTPH Hee COXPaHSIOTCs
NpeXHHUMH, COOTBETCTBEHHO He
H3MEHSIeTCsl H TOJIHAs SHePrust
HaXOOANIHXCHA B KOMHAaTe MoO-
JIEKYJ BO3AYXa. JTO, KOHEUHO,
BO3MOXHO JIHLb TIOTOMY, 4TO
10 Mepe BO3pacTaHHsi TeMIe-
paTypbi 4acTb MOJIEKYJ BO3IY-
Xa YXOIHT H3 TOMEIeHHS.

3.95. CamoBoag  paccrasJgsier
AbIMSAILLHECH XKapOBHH B KOHIe
JlHel, KOTZa 3eMJs yxkKe nporpe-
ta conHuem. CosgaBaembiil
>)KAPOBHSIMH JAbIM MOIJIOL{AET
H3jyyaemoe 3eMJyeH Temso H
nepeusyyaer ero o6patHo Ha
semJ10. [Tostomy Temsio coxpa-
HSIETCA B MPOCTPAHCTBE MEXY
JNBIMOM H 3eMJIeH, ¥ can OXJax-
Jlaercsi He TaK CHJbHO, Kak
B TOM CJIy4yae, KOraa Hajyuae-
Moe 3emJel Terso GecnpensiT-
CTBEHHO YXOAHT B aTtMmocdepy.
[MTono6ubii 3¢dekr cospaioT
H ecTecTBeHHble o6saka.

3.96. CuHexHBIH TOKPOB ILIOXO
TIPOBOIUT TEMJO, MOITOMY OH
6yaeT COXpaHATh TeMJO 3eMJH
(n pacrenuit), u30NHpYdA 0O-
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BEPXHOCTb 3€MJH OT XOJOIHO-
ro Bosayxa.

3.97. Tloxkapsl  BBI3BIBAIOTCH
BHIHMbIM H HH(PPaKpPacHbIM
H3JIYYEHHSIMH, BO3HHUKAIOUIUMH
NpH A1epHOM B3peiBe. B mep-
BYIO CEKyHIy TIOcjie B3pbiBa
06pa3yoLIHACsH OrHEHHBIH Wap
Tak ropsid, yTo 60JblIASA YACTh
H3JlyyaeMblXx MM 3JeKTpomar-
HHTHBIX BOJIH IMPHXOJHUTCSI Ha
yaAbTpaduoeToByil0o  06JacTh
crekrpa. 3emHasi atmocdepa
XOpOLWO TMOrJoLLaeT yJbTpa-
(bHoneToBOE H3JyUCHHE, TTO3TO-
My OHO He pacIpOCTpaHsieTcs
DasNeKo 3a TNpelesbl Hemocpei-
CTBeHHOH o6JacTH  B3phIBA.
[To wmepe pacuwupenus H
OXJIaXA€HHsSI OTHEHHOrO wWapa
MaKCHMYM H3Jy4eHHs] CMella-
€TCA B CTOPOHY 6osiee JIHHHBIX
BOJIH, B BHIHMYIO H HH(ppa-
KpacHyw obaactu. Yepes 2—
3 ¢ nocje B3pbiBa HHTEHCHB-
HOCTb 3TOr'0 H3JIy4yeHHS OKa-
3bIBAeTCsl JOCTAaTOYHOH, YTOOb
3aropeJiucb TakHe mMaTepHaJbl,
Kak jgepeBo. Eciau uesoBek
XOTb 4eM-TO 3aUlHILeH OT Nps-
MOrO H3JIydeHHs] B3pbiBa, Be-
POSITHOCTb MOJYUYEHUSI HM OXKO-
rOB 3HAYHTEJNBHO YMEHbIUaeT-
c1. Bo Bpemss aTomHBIX 6GOM-
6apnupoBok Xupocumbl H Ha-
racaku Obl1M cayyaH, KOraa
y JOo1eHd He3allHUieHHble yya-
CTKH TeJia ToJy4asdd CHJIBHBEE
OXKOTH, a COCeJHHe Y4acTKH,
NPUKpPHITHE OAEXAO0H, OKa3sbl-
BAJUChb  COBEPLICHHO  Hemo-
BpeXKAEHHBIMH.

3.98. Hanuuue npumecH HHH-
UHHPYET POCT KpPHCTaJ1a, Tak
KaK 4acTHla TNPHMECH MOXeT
MOCJYKHTb LEHTPOM KpHCTasl-
JIH3AlHH,

3.99. T'ekcaroHanbHast CTPYyK-
Typa CHEXHHOK onpejessiercs
réKcaroHaJbHOH «yHNaKoBKOH»
MOJIEKYJ BOAbl, 06pa3yoliUX

CHEXHHKY. KaK TONbKO BO3HH-
KaeT HayaJbHbBIH «3apofbllie-
BbIfi»  KpPHCTaJJI, MOJEKyJbl
BOJAbI COBHpAIOTCS B €ro yraax
H NOCTENeHHO HapacTalT, 06-
pasyd <«BeTOUKH» CHEXHHKH,
®opma CHEXHHKH 3aBHCHT OT
CKOPOCTH ee IajeHHs, Temre-
paTypbel H KOHUEHTPaLHH BO-
asueix napoB. OIHAKO KOH-
KPETHbIA XapaKTep 3THX 3aBH-
cumocTefi mMaJjo H3yyeH. CHUM-
METPHSI CHEXHHOK CBHIeTeJb-
CTBYeT O TOM, YTO YCJOBHS
TIPHCOEIHHEHHS] MOJIEKYJ H pPO-
CTa BeTBeH B npejesnax ONHOH
CHEXHHKH JOJKHB 6bITH BCIO-
Ay OJHHaKOBHI.

3.100. BcrencTBHe Kamuaasip-
HbIX 3((PEKTOB MOJIOKO MEXIY
AByMsi OJIH3KO pacrnoJioXKeH-
HBIMH XJIOMbAMH NMOZHHMAETCs
BBepx. [laBnewue B Mosoke
MeXJy XJIOMbSIMH OKa3biBaer-
CSl HHXKe aTMOC(epHOro, a CHa-
PYXH OHO PaBHO aTMOC(EepHO-
MY. DTO NMPHBOAHT K TOMY, UTO
XJI0TIbsL COJIHKAIOTCH.

3.101. 3emmo BCIaxHBaIoT,
4TO6bl OHA JIyUIle YIepKHBaJa
BJary. B caexaBueiica semJe
HMEETCS] MHOJXECTBO MaJeHb-
KHX 0Op, KOTOphle AeHCTBYIOT
noA06HO KamlWJJIAPHEIM TpPYO-
Kam. Boga no HuM noaHumaer-
Csl Ha NOBEpPXHOCTh H Hcnaps-
eTcsl. B KyJapTHBHpOBaHHOH
no4yBe JHaMeTp Takux 1op
6oJiblle, M03TOMY KaIHJIAP-
Hble 3 (deKThl BhIpaXKEHBl CJa-
Gee.

3.102. Eciu kpasi nmoBepxHoc-
TH XKHIKOCTH B COCYjAe 3aru-
6aoTcsl KBepXy, TO ITO O3Ha-
yaeT, 4YTO CHJIA TNPHTSKEHHS
MEXJYy MOJeKyJamMH maTepua-
Jla cocyaa H KHAKOCTH 6oJbiie
CHJIbI B3AUMHOTO TIPHTSIXKEHHSH
MOJIeKY/T XKHUIKOCTH. Ecan ke
MOBEPXHOCTb  XKHIKOCTH 1O
KpasM 3arubaeTcss BHH3, TO
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M BBl OB TpHXKaaAW K HeH
He 1aJjgel, a Kycodek Jpaa?

472.

Konsekuns

3.88. Pou HacekomMblX Haf
nepeebsimu, Yacro Hezajponro
A0 3aX0Ma COJIHILA Haj Bep-
HIMHAMH  JI€PEBbEB  MOIXKHO
BH/ETh TeMHbIe 00Jauka (pHuc.
3.88.). OHH MOXOXKH HA JIBIM,
ojHako npu 6avxkaniieM pac-
CMOTPEHHWH OKa3hbIBAeTCst, 4TO
3TO NJOTHBIE pOl/I HAaCeKOMBbIX,
yaule BCEro KOMapoB, KOTOphie
cobupalorea Haj J1ePeBbAMHU.
Pou 3TH BBITSHYTH BBEPX H
pPesKo ouepueHbl — MOpOo#H
CO3/4€TCst BHeuyaTJeHHe, 4TO
nepero ropur. Takue powu
MOKHO HabJMI0NAaTh TAKXe Hajl
TEeJIeBU3HOHHBIMH ~ AHTEHHAMH
M UEePKOBHBIMH  LUMHJISIMH.
PacckasbiBaoT, 4To OJHAXK /bl
loxKapHasi KOMaHAa Bblexasna
110 TpeBOTe TYUIUTh OOXap B
1lepKBH, HO OoGHApYy)KHJIa, 4TO
HAll UEepKOBbID KJAYOHTCST He
AbiM, a pod Hacekombix. [lo-

Puc. 3.88. Pou Hacekomoix Had de-
pesnsimu [ Science, 152, 387

(1966).]
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yeMy HacekoMmbie cobupaloTrcs
B TakHe TyuH?

475—480.

KonBekuust

3.89. Pou kpeBeToK M «uepTo-
BO KoJeco». Meskue npubpex-
Hble PAaYKH (KpPeBEeTKH), BCIJIbI-
BaloLIHe K [TOBEPXHOCTH GOJb-
IIUMH  DOSIMH, TOXe NOpo#
HAlNOMHHAIOT WJAedd abiMa

(puc. 3.89). 3t <«umaeiddois,

Puc. 3.89.

KOTOpble HHOTla 3aHUMaloT He-
CKOJIbKO KY6WYEeCcKHX MEeTpPOB,
Bcerja Ha6GJIIONAI0TCH HAl O~
BOJAHBIMH KaMHAMU. Bosnee To-
ro, KpeBETKH HUKOTAa He cobu-
pawTcs Hald KaMHSMH, Jexa-
IIIMMH B TE€HW, & TOJbKO Hal
TEeMH,  KOTOpPble  OCBELLEeHbI
connuem. Hecmorpst Ha 37O,
PO KPEBETOK B CBOEM JABHKe-
HUM 4acTo YKJOHHAETCA OT
coMHeyHbIXx Jyudell. Bonpocsl,
BO3HUKAWILLKE B 3TOA CBA3H,
oueBHAHbl. [louemMy KpE€BETKH
BCMJIBLIBAIOT B TaKOM KOJH4e-
¢cTBE JWUIb Hal OCBELLeH-
HBIMH  COJIHLEM  KaMHAMH?
Ecau oHu cTpeMsITCS K COJMHEeY-
HOMY CBeTy, TO INOYeMy IIpH
JIBUKEHUH OHHM  YKJOHAWTCA
0T cosiHUAa?

KpeBeTKy B TakoMm «llljeH-
(b(‘)) HCCeT K MOBEPXHOCTH MO-

psl; 34echb OHa OTAeJNSieTcs OT
pOSi ¥ CHOBa TJBIBET KO AHY.
3areM ee onATh HPHTSACHBaeT
K pOIl0, TaK 4YTO B UEJOM ee
IBH)XKEHHe HaloOMHHaerT «uep-
ToBO Kkojgeco»? [Touemy 3710
TTPOUCXOIHUT?

481.

da3zosbiit nepexon
CKpbITas TENJOTA nepexona
TenyJoo6mMeH B

OpraHu3sMe 4yeJoBeKa

3.90. Tenaosoit yaap. Ecau
BaM NPUXOJHJIOCH B pasrap Je-
Ta NOACTPHraTh  KOCHJKOH
rasoH — s 3TO HEOJHOKPAaTHO
npozaensiBan B Texace,— TO Bbl
HE MOIJIH He IOJHWBHTLCS TOMY,
YyTO Balje TeJ10 OCTaeTcst OTHO-
CHTENbHO mnpoxJaanHbiM. Ilpu
60ab1I0i (DH3UUECKOH Harpys-
Ke B opraHH3Me BbipabarThl-
BaeTCsl 3HAUUTeJbHOE KOJIH-
yectBo Temta — a0 1400 kkan
B Uac, U ec/1i Gbl T&10 KAKHM-TO
o6pa3oM He pacceHBano 3TO
Ternao, TO €ero Temieparypa
BITOJHE MOrJ1a Obl MOBLILIATHLCA
rpanycos Ha 15 B yac. Koneu-
HO, 3TO OYeHb CKOPO NPHUBEJO
6bl K POKOBBIM IOCJAEICTBHAM.
Kak e paccenBaercs Tten-
20? Moxere Ju BBl npocie-
JHTb MyTb, KOTOPHIM OPTraHH3M
u36aBasieTcss OT H3JHLIHEro
TenJaa?

a5 MeHs nojcTpuraThb ra-
30H B MOJYJEHHYIO XKapy pas
B HeNeNI0 HEBBIHOCHMO — XKa-
pa H3MaThiBaJja MeHsl BKOHELL.
Ho HekoTopble aAlogH crnoco6-
Hbl leJaTh 3TO Ka»KIbld A€Hb
6e3 ocoboro yromaenus. Ka-
KHUM-TO 06pa3oM HX OpraHH3M
npucnocabauBaercd kK pabo-
Te B Xapy. UTo e KOHKper-
HO mnpoucxoauT? Beab Teniso
B opraHuaMe BhipabaTbiBaeTcst
CTOJIb K€ HHTEHCHBHO, 3HAUMT,
JOJTKEH KaK-TO MEHSATbCA Me-
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CTOPOHY M Kak OBICTPO cMela-
eTCAl MyapoBbl#l y30p, KOTr1a Bbi
nepeiBuraeTech napaJaesbHO
JucTam? 3aBHCHT JIH 3TO cMe-
lleHHe y3opa OT paccTOSIHHA
MeXJAY BaMH H MeTaJJH4yecKH-
MU JHCTaMHu?

954; 1267—1272; 2890, ¢. 236 —
241; 1384.
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Puc. 5.39. Padyscnsii croab, nod-
HUMQIOWLLECS OT OCHOBAHUA pady-
eu.

5.39. Panyxubiit cron6. Ouensb
peAKO MOXKHO BHJETb, KdK OT
OCHOBAHHUSI  paayrH  HOJHHU-
MaeTrcsi CBeTHIHHCA c¢Toab
(puc. 5.39). B paGore [991]
NPUBOAUTCA QoTorpadusa Ta-
Koro crtonfa M rOBOPHUTCH, uTO
06 BLACHUTb 3TO SIBJEHHE [10Ka
He ymanocb. A Kak jaymaere
Bbl, 1I04E€MY BO3HHUKaeT TaKoH
cTon6?

© 991; 1028, raba. 24; 1029;
© 1680.
5.40. Ortpaxennas  paayra.

Ecau Bam korpa-Hubyab cay-
YUHTCSl YyBUAETb OJHOBPEMEHHO
pajyry 1 ee orpaKeHue B BO/e,
o6paTuTe BHUMAaHHe, 4YTO OHH

OTIIHYAIOTCA MO POpPME U TON0- | §-

xenuo. Ecan Ha HeGe, mepe-

CEUEHHOM paayro#, MOsBHUTCH

CMOXKEeTe
nono6-

o61aKo, TO BhI
HabM0aTbh KapTUHY,

Hyl0 H300pakeHHOH Ha pHC.
; NOJOXKEeHHE |
' obslaka OTHOCHTENbHO PalyTH :
Ha HeGe H B OTPaXKeHHH B BOJIE °

5.40. Tlouemy

pasnuuyHo?

164, c. 497—499; 165, c. 175;
954; 983, c. 68; 1020, c. 272—
275

124  dusuyeckuit deiiepsepk

! yIHUHBIX (pOHApeH, UMET Co-

1164, c. 499, 500; 165, c. 175,
176; 954, c. 194, 195, 197, 198;
1020; 1030; 1031; 1680.

5.41. «JlyroBasi» paayra. Ilo-
yemMy BO3HHKAWT paayru Ha |
POCUCTOM J1yry MJM Ha TNPyay
C  MAacJsHHCTOH  MOBEPXHO-
ctbio?  Kak o6bsAcHUTL  HX
dopmy (puc. 5.41,a)? [Touemy
panyru, BO3HUKAIILIHE B CBETE

. BEPIIEHHO  0cobYyio
(puc. 5.41,6)?

popmy
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Puc. 5.41,6. Padyeu, xoropete
MOXCHO 8UOET6 HOULIO 8 cB8eTe
yauurnolx onapei.
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5.42. «JloxHbie

JloXHble  coaHua (mapre-
HH) — 3TO sIpkHe noaoGus
OJIHILA, BO3HHKAIOUIHE MO

COJIHUa».

o5

" Puc. 5.41,a. Jlyeosan padyea.
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4.32. Buixop u3 nuke. Ilpen-
crasbre cebe, UYTO camoJer
norepssl CKOPOCTb M Haual
nukuposathb. [louemy, npexne
YyeM MbITATbCS BBIATH M3 ITHKe,
JIETYHK NOJIXKEH BHIXKAAaTh, MO-
Ka camoJieT HabepeT B MHKHUPO-
BaHUH CKOPOCTh, 6OJbBLIYIO UeM
ero HopMaJbHafi (KpeHcep-
CKasl) CKOpPOCTb?

603.

4.33. Mox napycoM — MpOTHB
Berpa. HeTpyaHo nousite, Kak
napycHoe CYIHO MOXKeT [BH-
raThCsl 1O BETPY HJM HOf He-
KOTOPbIM YIVIOM (€CJH OH He
CJMIUIKOM BEJNHK) K HamlpasJe-
Huio serpa. OnHako napycHele
cyla MOTYT [BHUraTbCsl MOf
"IPSIMBIM YIVIOM K BeTPY H flaxKe
HaBCcTpeuy eMy — Moj YIJIoM
45° n 6oabiue. Kaszanoch 6w,
B 3TOM CJyuae BeTep HOJXKeH
NpensiTCTBOBATD  JABHKEHHIO
cynHa. Uto e ABHIXKET CYIHO
nporus Berpa? [loa kakum
YIJIOM K BETPY MapyCHOE CYMHO
MOXKeT JOCTHYb MaKCHMaJb-
HOH CKOPOCTH, €CJIM HeT HH-
KaKHX MOPCKHX TeueHHH?

611—613; 1160.

4.34. «Jleraomas Ttapeaka».
Uto ynep»KHBaeT B BO3AY-
Xe HIrpyuUIKy «Jerawomasi Ta-
pesiKa»?

JlonxHa i oHa o6s3aTelb-
HO BpaulaTbcs B nojere? Coe-
AyEeT 3aMEeTHUTb, «TapesKa» He
00A3aTeJIbHO JOJKHa HMeTb
dOpMy nHCKa — BCTpeHalTCH
aHaJIOTHUHble HIPYLWIKH H B
dopMe Kousbua.

1710.

4.35. «Jleraowuii» yenoBex.
Moxer JIH yesIOBeK B3JeTeTh,
UCTIONB3YSA  JIHIIb CHIY €O6-

octporel. He uckiaoueHno, uto
MHOIOUYHCJIEHHbI€ NONbBITKH CO3-
i 1aTb «MYCKYJIOJIeT» B KOHLE
KOHLOB YBEHYAIOTCs ycrnexoMm',

[Ipu noctpoiike Takoro afn-
napaTa BO3HHKAWOT CJeAYIO-
lHe BONPOCH: KakKylo Moll-
HOCTb MOXXeT pa3BHBaTh UeJsO-
| BEK U KaKaf MOIIHOCTb HYXHa
nJ4 nosera? KakoBbl JOJKHEI
ObiTb pasMepbl KpblibeB, [0J-
JKHBI JIX OHU ObITb MALIYIIUMH?
Kak 3apucut nogbemHasi cuia
TAaKoOro annapara OT BbICOTHI
noJera Haj 3emJjei?

606—610; 1518;
960; 970; 980.

1519; 940;

i ! B aprycre 1977 r. «myckynaoger»
‘ ¢ nenanbHbIM IPUBOLOM TOJKaIOULETO

BuHTa, paspaborauuniit B CLIA,
npo/seTes 1O 3aMKHYTOH TpaekTo-
pun  paccrosune B 2200m. [lpm

pasamaxe KpbiibeB okoio 30 m anna-
patr Humen wmaccy 35 kr.— Tpum.
nepee.

STOT Na/ieKO He HOBBIH BOMPOC
IO CHX TOp He yTpaTHJ CBOeH

H

{
i
Puc. 4.35. «Jlerarowuils uenrosex.
CTBEHHBIX Mbliul (pHc. 4.35)?
}Puc. 4.36. «Bepxuan zakpyrkas 3acTasasier My 0as eoavha Ka-
TUTHCA Oaabuie.
4.36. Kpyuenblit May4 B roande,.

54.37. CrpaHHoe cyaHo @Pjer-

Yro6bl yBEIHMUHTb [aJbHOCTh
|

1

tHepa. B 1925 r. Araantu-
YeCKHH OKeaH MepeceK/o He-
O6bIYHOE CYNHO: €ro MPHBOIH-
JHU B [BHKeHHe OBa OOJbLIHX
BEPTHKAJIbHbIX BpallalOUIUXCH
unaunapa (puc. 4.37). Kakum
o6paszoM Bpamamouecs UH-
JHHAPHL  MOIJH NPUBOAHTH
B JBHXKEHHE CYIHO?

Henasvo HACA (Hauwmo-
HaJIbHOe ylpaBJieHHe No a’po-
36, c. 53, 138, 139; 399; 593; | HasTHKe U  HCCJAEJOBAHHUIO
616—621; 1484. KOCMHYECKOro TMpOCTPAHCTBA,

S S—

Byps B crakaHe BOAM

noJera MAya, HeKOTOpble HIPO-
KM B roib() MOPHAAIOT MAYY
BpalleHHe B TAKOM HampasJe-
HUH, utobbl OH mocje naje-
HUS Ha 3eMJI0 [POKaTHJICH
KaK MOXKHO [aJjbiune (pHC.
4.36). Crour Jau Tak 3akpy-
yMBaTb MAY, €CJAM paccMarTpH-
BaTb €0 TPAEKTOPHIO B LIEJIOM?

89
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1.77. 31ecb BO3MOXHbI [1Ba
o6 bsicHeHHs1: JHO60  KOHUHK
6uua, wusrubasicb, 6GbeT cam
no cebe, u3maBasi NPH 3TOM
3BYK, JH60, ABHrasicb 6plcTpee
3ByKa, OH CO3/JaeT yAapHYIO
BOJIHY.

2.1. Ilpeanosoxum ansi npo-
CTOThI, YTO Bbl HaJeJH WLISAMY
H TO3TOMY KamJjd JOXJAf, na-
JamIHe Ha roJoBy Bac He be-
crniokoaTr. Torpa, ecau HOXKIb
HIeT HaBCTpeuy HJHM Nagaer
BepTHKaJbHO, CJeAYyeT Kak
MOXKHO ObicTpee 6exaTb K
yKpbiTHIO. Ecan  XKe poxab
6beT B CNHHY, TO HYXHO ABH-
raTtbCsi CO CKOPOCTBIO, paBHOH

FTOPH3OHTAJNbHOH  COCTaBJSIO-
el CKOPOCTH IO IEBBIX
CTpyH.

2.2. KoHeuHO, 3KCTpamnojupo-

BaTb TPAeKTOPHIO MAYaA HUTPO-
Ky nomoraer OmnbIT. B cTaThbe,

Ha KOTOpPYIO Mbl CCbllaeMcs,
BbICKa3bIBAeTCA MHEHHe, 4YTO
MIPOK [JOJKEH CJIeAHTb 3a

yrJoM, 004 KOTOPbIM Msi4 BH-
JIeH Haja TOpPH3OHTOM (YrJoMm
BO3BbILI€HUsT Msdya). Ecan 6Ge-
KaTb Tak, 4TOOBl CKOpPOCTH
H3MeHeHHs 3TOro yrJja Bce Bpe-
Msl OCTaBaJjacb TIOCTOSIHHOH,
TO Bbl TOAGEXKHTE K MecTy
TajeHHs Ms4a TOYHO B HYXK-
Hbld MOMeHT. BrpoueM, oOmmiT-
HbIl HPPOK OOBIYHO CJEIHUT 3a
YyIrJOM  BO3BBILUEHHA  Mfua
HeNpPOH3BOJIBHO.

2.3. llogbesxkast K mnepekpe-
CTKY, Ha KOTOpPOM TOJbKO 4TO
3aropeJicsi KeJTblH CBeT, BO-
IHTeIb MOXEeT 3aTOPMO3HTb
C MAKCHMAaJbHbIM OTPHIATENb-
HbIM YCKOpDEHHEeM, IPOCKOUHTH
TePeKPecTOK ¢ MaKcHMaJb-
HbIM NOJIOXHTEJbHBIM YCKOpe-
HHEM HJIH NPOAOJKAThb exaTb

: JTOJI2KHbBI

¢ mnpexHe#l ckopocTbio. [lis
TIpHMepa pacCMOTPHM CJeLYIo-
L Hi Habop mapaMeTpoB: aBToO-
MOOHIb IBHXKETCH €O CKO-
poctbio 54 km/u (15 wm/c),
mHpuHa nepekpectka 10 M,
JKEeTHI# CBET ropHT 2 ¢, a MakK-
CHMaJIbHOe  YCKOpEHHe paB-
HO —3M/c’ NMpH TOpPMOXKEHHH
u +3 m/c’ npu pasroue. Omnpe-
J€JHM, Ha KaKOM pacCTOSIHHH
OT TEepeKpPecTKa HYXKHO Haxo-
IHUTbCSA, 4TOOB BHIGPATh Kakoi-
Ju60 H3 Tpex BapHAHTOB MpO-
XOXKJ/JEHHS TlepekpecTka (npHu
YyCJOBHM, 4YTO JBHrartejb He-
MeIJIeHHO pearupyeT Ha Ha)Ka-
THe TejajlH aKcesjepaTopa).
151 Toro uto6et ycnetb BoBpe-
MSI TNPOCKOUYHTb MNEpPEeKpPecToK
B TOT MOMEHT, Korja 3aro-
paeTcsi KeJTbIH CHrHaJ, Bbl
HaxOmHUTbCA OT He-
ro He jaJbllie, yem B 26 M.
Uto6bl BOBpEMSI OCTAaHOBHTH-
Csl, HYXKHO OBITb OT NepeKkpect-
Ka He Oauxe uyem B 37,5 M.
[Tpu paccrosinvu B npegenax
26—37,5 M MOXHO BHGpaTh
JI00YI0 TaKTHKY.

2.4. lTockoabKy MsuY mpoJe-
Taer 30HY (B KOTOpPOH HIpOK
¢ 6uTol HMeeT npaBo OTGHTH
msia) npumepno 3a 0,01 ¢, Bpe-
MS  ygapa HYXHO pacCyH-
TbiBATb € TOYHOCTbIO Bbillie
0,01 c¢. Owubka B onpegee-
HHH PacCTOSHHSA 10 BepTH-
KaJu [OJXKHa ObTb MeHblIe
I mm. «Cyapba uemnuoHara
mupa 1962 r. 6bl1a pelena
yAapom, INpH KOTOpoM OHTa
KOCHyJ1acb Msiya Ha MHJLIH-
MeTp BhiLUE, yeM HYXXHO. 3Ba-
HHe 4YeMIHOHa OBWIO TOTeps-
HO» [4].

2.5. Ecau  npeHebpeub TeM,
HaCKOJIbKO MO2KeT GbITh OnaceH
LJIsl Tacca)XHpoB ylnap aBTo-
MOGHJIA TeM HJAH ApPYruM 6op-
TOM, H ecJH CTeHy obbexaThb
HeJb3sl, TO HYXHO JBHraTbCsi

]

| cmopTcMmen,

| KHHETHUYECKYIO

TIPSIMO Ha Hee, IIBITAsICh 3aTOP-
MO3HTb KakK MOXHO CKopee.
Pacuer nokasmiBaer, uto mnpu
H€abHOM COCTOSIHHH TOPMO-
30B H JOPOXHOIO IOKPHITHS
H36€XXaTb CTOJKHOBEHUSI CO
CTEeHOH, JABHraschb 10 Jyre
OKPYXHOCTH, MOXHO TOJBKO
B TOM CJIyyae, ecJH cHJa Tpe-
HHSl MEXIY KoJecaMH H A0po-
roil 6yger Basoe 6osblie, yeM
IIPH TOPMOXKEHHH, KOIIa aBTo-
MOGH/Ib IBUXKETCSI TIPSIMO.

2.6. [lpu ynape msu npuoGpe-
TaeT TeM GOJbLIYIO CKOPOCTD,
yeM O6osblie MOMEHT CHJIH,
JedcTByOLleH Ha  KJIIOLIKY.
Onnako npu HTaHHOM KOHKpET-
HOM 3HayeHHH MOMEHTa CKO-

pOCTb KOHLA KJIOWKH 6yIer
3aBHCeTh OT TOr0, KAK HMEHHO
AedcTBylOT cuabl. CorsacHo
HCCAeJOBAHUIO [5], ueM m0Jb-
e He PaclpsIMaASTb KHCTb Py-
KH, TeM O6oablie 6yneT cKo-
pocTb KoHUa KaowkH. [Ipa-
BHJbHbBIH  BBHIGOP  BpEMEHH, |
B TeyeHHe KOTOPOrO0 KHCTh
yIep>KHBAeTcsi B COTHYTOM CO-
CTOSIHHH, H YMEHHe JOOHTbCH
3TOTO H COCTABJSAOT HCKYCCTBO
HIpbl B TOJb{, NOCTHYb KOTO-
poe CTpeMsITCH HIPOKH. %
i
i
i

2.7. B 606ax cuHIsIT MaJieHb-
KHe 4epBsiYKH, KOTOpble TO

H 1eJ0 MOANpPBIFHBAIOT .

! Cucrema 606 — uepBsiK He 3aMK-
Hyra. OHa B3aHUMOIEHCTBYeT ¢ Ja-
noHb H ¢ 3emaeid.— [Tpum. ped.

2.8. [lpu npbixkKe ¢ LIeCTOM
4TOOLl TPBLITHYTL
Kak MOXHO Bbille, IOJXKeH
MaKCHMaJIbHO YBEJHUYHTb CBOIO
HEPrHIO; B
OOBIYHOM K€ TIPbIXKKEe BBICO-
Ta 3aBHCHT B OCHOBHOM OT
TIOCJeIHEero TON4Ka, a He OT KU-
HETHYECKOH 3HePruu, npuobpe-
TeHHO# npu pasbere. Ilpu

Kpartkue oTBeThl 181





index-192_1.png
/laBJICHHEM, KOTOpOEe BO3HH-
KaeT su60o B pe3ysbTare TemnJjo-
BOTO PACIUMPEHHS PTYTH, JHGO
MOA JEHCTBHEM <L EHTPOGexK-
HOH» cHnbl (OHA cosjfaercs,
Korjga rpagycHHK CTPSIXHBAIOT,
coBepiIiasi MM AYyrooGpasHbie
nBHXKeHus1). [Ipu ocThHIBaHHM
PTYTb B MecTe CyXKeHHsl pas-
pbiBaeTcsi, Tak KaK MOJIEeKy-
JSIDHbIE CHJbI B PTYTH He-
JAOCTATOYHO CHJbHBI, 4YTOG6bI
BTSIHYTb BEPXHIOIO YacCThb CTOJ-
GuKka O6pAaTHO CKBO3b CyXKe-
Hue TpyO6kH. Ecau onycruthb
TEPMOMETD B TOPSIYYIO BOAY,
CTEKJSIHHbIH KOHYHK pacIlH-
pHTCA OblcTpee, uyeM 3aKJIo-
YEeHHas B HEM DTYTb.

3.13. Monekysbl pe3HHb Npes-
CTaBJAIOT COGOH AJHHHBIE Ie-
nu. Ilpu HarpesaHuu Temso-
BO€ IBHXXEHHE 3THX Liellel yCH-
JIHBAETCHA, OHH CHJIbHEE CTH-
THBAWOTCSH, H pe3HHa COKpa-
waercsa. PacraruBasi pesuny,
TO €CTb 3TH MOJIEKyJsipHble
Leny, Bbl coBepliaere pa6o-
Ty, KOTOpas 4YaCTHYHO Tle-
pexoautr B Temsao. Ecau 3a-
TE€M PEe3HUHY OTIYCTHTb, 4acTb
coBeplIaeMofl YIpyrumHu cuia-
MH paboThl HIET Ha yMeHb-
lieHHe BHYTPEHHEH SHepTHH
Pe3HHbl, B pe3ysJbTaTe ee TeM-
nepartypa najgaer.

3.14. Ecim 6bl TeroBoe pac-
LUMpeHHe KojiecHKa GanaHcupa
He 6bL10 Hagsexauium o6pa-
30M CKOMIIEHCHPOBAHO, TO 4a-
Cbl TpPH pasHbIX TemIepa-
Typax UuH Obl 10-pazHOMY.
[lyctb, K mpumepy, yach Ha-
rpesaorcsi.  MeraJjHyeckoe
KOJIECHKO TIDH 3TOM pacliH-
psieTcs, ero MOMEHT HHepLHH
OTHOCHTENIbHO OCH YBEJHUH-
Baercsi, KoJsebaHHsi 3ame[-
JATCA M yacel HIYT Mej-
Jennee. OQHAKO 3TO paciuupe-
HHE CKOMIIEHCHPOBAHO TaK, uTO
yacrora, KosaebaHHH OCTaercs

Pusnvecknit Gpeitepsepk
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Gonee HJIH MeHee IIOCTOSIH-
Holi. O6010K KoslecHKa GasaH-
CHPaA COCTOHT H3 [BYX HJIH
Tpex yacTel, Ka)xaas H3 KOTO-
pbIX OJHHM KOHIIOM 3aKpefmJe-
Ha Ha CIHLe KoJecHKa. ITH
yacTH ofogka GHUMeTaJl H-
yeckue. OHH caenaHbl H3 Me-
TaJJOB C pas/JHYHBIMH KO3(-
(bHUHEHTaMH TemjIoBOro pac-
wHpenHs. lIpw  noBBIIeHHH
TemMnepaTtypbl HapyxKHasi I0-
JIOCKa MeTaJjljla pacliHpsiercs
CHJbHEEe, H MNO3TOMY cBOGOI-
Hble KOHIb! YyacTe# o6ogka 3a-
rH6aloTCs BHYTPb K OcH Ganan-
cHpa. 3TOT H3rH6 KOMIIeH-
CHpyeT yJJHHeHHe chHL. XOTs
tbopMa KoJecHKa NpH Harpe-
BaHHH MEHSIETCsI, er0 MOMEHT
HHEPUHH OCTaeTcsl NPHMEPHO
teM Ke. [losaTomy wuacrtora
ero KojsebaHHH He U3MEHsIeTCH.

3.15. lpn wupmeanbHbIX ycJ0-
Busix Boga B U-o6pasnoi
TpybKe BHauaje HaxXOIHTCA
B pasHoBecud. Oxpnako mnojx
AeHCTBHEM BHEUIHEro0 BO3My-
LIeHHs1 paBHOBECHe Hapylia-
eTcsA, U HauyuHaTca KoJaeba-
HuA. JlonmycTHm, B pesysabraTte
BO3MYLIEHUS HeGOMbLIOe KOJHU-
4eCTBO BOJbl NepeMecTHTCS H3
JIeBOro KoJsieHa B npasoe. Tor-
Ia B JIEBOM KOJIeHe XOJIOJHOH
BOJb! OKaxkercsi 6GoJibllie, yem
B 1npaBoM, U OGoJjiee nJOTHAas
X0JI0JHasA BOAA B JIEBOM KO-
JeHe OyneT BbITAJKHBAThb Me-
Hee [UIOTHYIO Telllylo BOXdy
B npaBoe. B KoHue KOHIOB
pasHHua B JaBJeHHAX, O0y-
CJIOBJIEHHAS Pa3JHYHEM TeM-
neparyp, CKOMIIeHCHpYeTCst
Pa3HOCTbIO YPOBHEH B KOJIeHax
TPpYOKH, H TeueHHEe KHIKOCTH
npekpatutcd. Benaencreue Ha-
rpeBaHHA H OXJaXKIeHHS Tpy6-
KH uepe3 HeKOTopoe BpeMmsi
BOCCTAHOBHTCSl MCXOMHOE pac-
npejeseHHe  TeMmilepatyp, H
H3-33 pa3JHuYHA YPOBHEH B KO-
JeHax TpPyOKH BOma HauHeT

neperekaTb CMpaBa HaJieso.
3T1oT npouecc Gyger NepUOIH-
YeCKH NMOBTOPATbes. Ha onbite
BBl MOXeTe IIPOCTeIHTh, Kak
9TH KoJeOGaHHA 3aBHCAT OT
pasmeposB TpyOGku. Ilpu 3TOM
Bbl OGHApYXKHTE, 4TO pasmephbi
pe3epByapoB Ha KOHLAX Tpy6-
KH JOJMKHB GbiTb GOJblIe
HEKOTOPOH KPHTHYECKOH BeJIH-
YHHbI, B TIPOTHBHOM Cilyuae
TIPHBE/IEHHDbIE BbILLE PacCyXKe-
HHSI OKaXXyTCS HeCOCTOSITEJNb-
HBIMH.

3.16. Korna Bbi Kauaere Ha-
coc, CxKarHe BO3AyXa [Ipo-
HCXOIHT IIOYTH agHabaTHuyecku
(TenioBO#l 06MeH ¢ BHellHeH
CpelOd TpAaKTHYEeCKH OTCyT-
ctByeT). BHyrpenusisi sueprus
BO3JyXa, a 3HauUUT, H ero TeM-
nepartypa nosbimaorcs. [ops-
YHH BO3JIYX HArpeBaeT 30J0T-
HHK Kamepbl. Ha cranyuu
TeX06CTYKHBaHUS BO31yX TO-
XKe HarpesaJscsi TPH 3aKauH-
BaHHH B 6anJoH, HO OH yXKe
ycreJs JOCTaTOYHO OXJagHThCH,
NO3TOMY 30JOTHHK He Harpe-
BaeTcs.

3.17. B Coenuunennnix llrtaTax
npeo6aagaoT 3anaiHbie BeT-
pbl. Korma mnoTOK BJaXHOrO
Bo3nyxa, uayumero c¢ Tuxo-
ro OKeaHa, OTKJOHSIeTCS Topa-
MH (Hanpumep, CKaJHCTHIMH)
BBEpX, BO3Ayx anuabaru-
HYEeCKH OXJIa)KJaeTcsi, Tak Kak
¢ BHICOTOH aTmocdepHoe naB-
JdenHe mnagaer. OxJaxIeHHBIHA
BO3yX yXe He cnocobex
YIAEPXKHBATb NpeXxHee KOJH-
yecTBO Baard. Y Ha sanajgHbix
CKJIOHAX TOp BbINAJal0T O6H/Ib-
Hble JOKAH, BOCTOUHBIM XKe€
CKJIOHaM  BJard  Jgocraercs
ropas;io MeHblie,

3.18. Korma Berep cnyckaer-
¢ ¢ rop B obJgacTh GoJgee
BbICOKOIO aTMOC(pEpHOro j1aB-
J€HHsl, [IBHXKYIIHECss Macchl
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TPAeKTOPUH, TOJBKO OH OT-
KJIOHHUTCHA B CTOPOHY, MPOTUBO-
[IOJOKHYIO OTK/IOHEHHIo Gelc-
6oanpHOro Mmsua. [Touemy?

593; 619—622.

Boaub
(4.41—4.59)

I'pynnosas

H dasosas CKOpPOCTH BOJH
Cyneprno3HUHA BOJH
HHTepdepeHuHs, OTpaKEeHHe
ypasHenne bepHynian
ofTekaHue npensATCTBHH
BHIHYKAEHHbIE Koaebanus
npenoMJjeH#e, JHCNEPCHS

4.41. O6pasosanne BOAH Ha
Boxge. Kak non neficteuem Gec-
NOpSILOYHbIX TOPBLIBOB BETpA,
Aylollero Haa mopeM, (GOpMH-
pyeTci mepuOLHYeCKoe BOJI-
HOBOE JABHXKeHHe Boabi? YTto
P4 3TOM HIpPaeT OCHOBHYIO
poib:  [ABHXKEHHWE  BO3/1yXa
BAOJIb MOBEPXHOCTH BOXLbl HJIM
BepTHKa/NbHble BO3MYILEHHA?
Cywectsyer JaHM  Kakasi-TO
MHHHMAJIbHAsl CKOPOCThb. BETpa,
npu KOTOpOH HauMHawT obpa-
30BbIBaTbcA BOJHBI? Cyuect-
BYET JIH ME€X/Y BOJIHAMH U BeT-
pom Hekas ofpaTHasd CcBf3b,
ycuauBalomas pOCT  BOJH?

399; 580; 624; 625; 1010.

Hurepdepenuus

4.42. Boanbi-rurantel. Pac-
CKa3bIBAETCA HeMano HCTOPHH
0 TOM, Kak kKopabsiH B mope
HEOXKHMAHHO BCTPEYaNUCh C
THFAHTCKUMHM BOJHaMH. Tak,
B 1956 r. kanutaH rpy3oBOTO
cyaHa nabuaonad B6aU3KN Mbica
['atrepac BosHy B 30 m BbICO-
Toi. B 1921 r. coo6maJoch
0 25-MeTpOBbIX BOJHAX B Ce-
BepHO# yacTu Tuxoro okeasa.
B 1933 r. amepukaHckoe cyIHO

«Pamano» Bcrpermsiocs  Ha
ceBepe THXOro okeaHa ¢ BOJ-
HOM, BbICOTA KOTOPOH J0CTHra-
Jga npumepro 35 M. Ilpeacras-
JisleTe, KaKOBO CTOATh HA MOC-
THKe Noj 35-MeTpoBOH BOJHOI!
[louemy HeoXxuganuo mo-
ABJAIOTCA M HCUYE33I0T TaKue
MoiHbie BoiHb? Ecau onu xa-
KUM-TO 06pasoM pOXKIRalTCs
BO Bpemf LITOpMa, TO, Kasa-
J0Cb 6bl, JOMKHA BO3HHKAThb
He ojHa, a MHoro O60JbLIUX
BOJMIH. MoxeT 6biTb, UX BbI3bI-
BalOT NOJBOAHLIE 3eMJeTpsi-
cenusi? (Kcratu, moXHO Ju
¢ Kopabssi 3aMeTHTb BOJIHY,
POXAEHHYIO MOJBOAHbIM 3€M-
JeTpsiceHHeM? )

399, 626; 627; 628, 629, c. 53—
60.

CkopocTb BOJIH
paccesiHHe CBeTa

4.43. «bapawku» Ha wmope.
[Toyemy Ha moBepxHOCTH OKea-
HOB M MOpe#H BO3HHUKAIOT 6eJibie
«6apawku»? [IpH ymepennom
BeTpe «6apallku» NOABASIOTCS
ApYT 3a LPYroMm Tak, uTo cJe-
Adylown# obpa3yeTcd BO Bma-
JMHE BOJIHBl Yepe3 HEeCKOJbKO
CeKYH] Tocje Mnpeabilyulero.
[MTouemy?

390; 630; 631; 1020, c. 170—
176.

Kuabsatepubiit caen
ypasHeHue BepHyaau

4.44. Cxopoctb kopabas u noa-
BOAHbIE KpblIbsA. Yem onpeje-
JsieTcsl mpefenbHas CKOPOCTh
KopabJjel,  BOJAOMJIABAOILINX
NTHY, XKHUBOTHBIX U Pa3JHUHBIX
npejMeTOB, MAABAOUIHX B BO-
Ae? Ecam ux ckopocts orpa-
HHUHMBAETCHA TPEHHeM, TO MoO-
yeMy XKe JJHHHBIE Cy1a HMEIOT,
KaK npasujo, 60bWIyI0 Mak-

CHMAJIbHYIO CKODOCTb, UeM KO-

_porkue? Kasanoch 6bl, IJIHH-

HbIH  Kopab6/ib  HCOBITHIBAET
6oJibliee COMPOTHUBJEHHE W,
cleloBaTeNbHO, €ro  MakKcH-
MaJbHasi CKOPOCTb JIOJ’KHA
ObITb MeHblIIe.

[louemy kopa6nb Ha noA-
BOAHBIX KpbIbAX crnocoben
pasBuTh GOMBUIYID CKOPOCTb,
yem OGbIuHBbIH Kopabnb TOH
we JajauHbl? Kak wu3BecTHO,
CYy[HO Ha MOIBOJHBIX Kpbllb-
fIX cJerKa MpHNOLHATO Hal BO-
no#. Tlouemy 3TO nossonsier
CYAHY pa3BHBaTb Takym 6oab-
Y0 CKOPOCTb?

632; 633; 420, c. 76—90; 1420;
1480.

CuJaa TAXKECTH
H Kan"J’lJ]ﬂprle BOJIHbI

4.45. )Kyk-naasyveu. Koraa
XKyK-naaByHen 6bICTPO MJBIBET
M0 NOBEPXHOCTH BOAbBI, BOJIHBI
o6pa3yloTcs  BrepegH  Hero,
c3aJM e BOJH HeT HJu OHH
oueHb cJaabbie (pHc, 4.45a).
Ecan Xyk nabiBeT MeAneHHO,
TO BOJIH BOOGLEe HET — HH cIie-
penu, uu c3anu. TTouemy? [Tpu
JIBUXKEHWH CY/I0B BOJHbBI BCEr/a
BO3HHKAIOT c3alH. Uem OTJH-
yaercsi JABHXKEHHe XKyKa-maa-
ByHUA OT JBHXXEHHs cyaHa?

[Topo6Hass kapTHHa BOJH
Ha6aofnaercss u npu obTeka-
HUH BOJHBIM MOTOKOM Y3KOro
NpEensiTCTBUSI: BOJHBI BIepeay
NpensTCTBUS HMET ropasfo
MEHBIIYIO RJIHHY, YeM 3a HHM
(puc. 4.456). Uem BbI3BaAHA
Takast acimmerpus? Uem onpe-
JessieTcsl IJuHA BOJHbI C3alH
W crepejid MpenATCTBHA?

633; 634.
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poe OOYCJIOBJIEHO pPasHOCTHIO
3apAg0B Ha TIOCKOCTSIX KPHC-
Tajaja. IDTO noJe BO3HHKAeT,
KOTda KpPHCTaJJIbl pPacKaJbl-
BAIOTCSl OT yAApoOB M TPEHHS
TNpH pa3MellHBaHHH.

5.109. 3arap u oxoru o6yc-
JIOBJIEHbl  YJBTPaQpHOJETOBBIM
usnyuenvem  Couanua. llpu
JJTHTEIbHOM HJH HHTEHCHBHOM
BO3JeHCTBHH yJabTpadHOIETO-
BOTO H3JIyyeHHsl CTPafaioT Kak
MOBEPXHOCTHbLIA (3nHIEpMHC),
Tak H 6osee rjayGoOKHe CJOH
OTKPHITOH KOXH. B pesysabra-
Te KalHJJISIPHbIe COCYIbl pac-
IWHPAIOTCA H  TPHTOK KPOBH
K KOXe€ YCHJIUBaercsi, Koxa
KpacHeeT H BO3HHKAaeT OLLy-
wexnHe tensa. [Ipu Gosee cna-
6om nedcTBHM yabrpadHogeTa
Ha CBETJIOH KOMXe MOSIBJSeT-
Csl 3arap; BHayaJie IHICMEHT,
npexae 6GecuBEeTHbIH, OKHC-
JsieTcs, a 3arTeM  aKTHBHU-

pyercs (6BITb MOXeT, KOCBEH-

HbIM  TIyTeM — IOCPeICTBOM
npeKpalteHusi 1efiCTBHA KaKo-
F0-TO HMHIHOHTOpPA) TUPOKCH-
Ha3oi. JlelicTBHE THPOKCHHA3 D!
NOBLILIAET COAep:KaHue mesa-
HHHA — TIHTMEHTa 4epHOH WJH
KOPHYHEBOH OKPAacKH, KOTO-
pbiii 06pa3yer 3aLHTHBLH CJ0H,
NPEensiTCTBYIOWIHA  TTPOHHKHO-
BEHHIO yaAbTpadHONETOBOrO
H3Jy4eHHUS.

Cpencrea, npepoxpassio-
IHEe KOXKY OT 0XOroB M CIO-
cobCcTBYIOILHE 3arapy, B OCHOB-
HoM ObiBaoT Tpex BUAoB. OnnH
(comepixaillie OKHCJIBI ILHHKA
HJIH THTaHa) He IPONYCKAaOT
y/AbTpaHOJeTOBbH W BHIH-
MBI CBeT, 3allHlLas TeM ca-
MbIM 4YBCTBHTEJNBHYIO KOXY
H TnpenaTcTBys 3arapy. py-
rHe (Hanpumep, CoOmep:kaliHe
6eH30(heHOH) TOMIOLLAIT BeCh
yabTpaHOIET H TakXKe npe-
MATCTBYIOT — 3arapy. TpeTbs
rpynna cpeiacTts (B KOTOPBIX
COJEPXKHTCHA, B  YACTHOCTH,

242  duanueckuil Peiteprepk

amMmHHOGeH30HHasA KHCJ0Ta)
3alLHILAeT KOXY OT OXKOrOB,
Ho, ofecrneyuBasi uabHpaTesb-
HO€ IOrJIOLLeHHe, He Melaer
3arapy. JIJiuHa BOJHB yJbTpa-
(HOJETOBOrO  H3JydeHUsT Jie-
KHT B  HHTepBase (28—
0,40 wmxm. Dosee Kopotkue
BOJIHbI HE TIPOXOAAT yepe3 aT-
mochepy, a 6Gosgee IAJHHHbIE
YK€ OTHOCHATCH K 06sacTH BH-
AHMOro ceera. BousiHbl JuHHO#N
0,29—0,32 ™MkmM npousBoOgsT
TJIaBHBIM ~ 06pa3oM  OXKOTH,
a BOJHB B aHanaszone 0,31—
0,40 MM cnocoGeTBylOT 3ara-
py. CpencrBa aasi 3arapa
TPeTbEero THNA IIperpa’kjaawT
nyTb BoJHam kopoue 0,31 MKM.

YTpoM MM B KOHUE OHS
OXOI'H H 3arap 3HAYHTENbHO
cnabee, MOCKOJNBKY COJHEYHLIH
CBET NPOXOAHT OOJbIIMH NMYyTh
CKBO3b atmocgepy H yJabTpa-
QHONMETOBOE H3JyueHue ocaab-
Jsiercs cHabHee. CTeKJ0 TaKxke
NOrJomiaer  yJjabTpaguoJeTo-
Boe H3sayuyenHe. B ropax omac-
HOCTb COJTHEYHOTO 0XKOra BO3-
pacraer, Tak Kak [yTb coOJ-
HEUYHOI'0 CBeTa yepes aTMocgde-
py kopoue. Ha nusixke puck
TIOJYUHTL OXKOI YBeJHUHBAeT-
CAl H3-3a OTPaKeHHs yJbTpa-
(HONeTOBHX Jyuell OT necka.

5.110, 5.111. Bo Bcex pac-
CMOTPEHHBIX TpPHMepax cBeye-
HHe OOYCJ/JIOBJIEHO JABYMSI TH-
NTaMH BeL1eCTB, 00beIHHEHHbIX
OOLUIUMH  HA3BaHHUAMH  JIO-
uudepusa H  JwouHbepass.
O1HaKO KOHKpeTHBI COCTaB
3THX BELIeCTB Yy pasHbIX Op-
FaHH3MOB pasJjHueH. Jlwouu-
tdepasa — 310 epMmeHT, 6HO-
JOTHYECKHH KaTaJgusaTtop
peakuH#i, NMPH KOTOPHIX BO3-
HHKaeT CBeyeHue.
JlIOMHHeCLeHIH  MOPCKHX
OPraHu3MOB IO7pasaensieTcs
Ha tpu tuna. Hekoropbie op-
raHH3Mbl UMEIOT CllelUHaJbHbie
KJIETKH, TOPOH HACTONBLKO CO-

BEDLIEHHbIE, YTO OHH HATMOMH-
HaWT CBeTHJAbHHKH. [Ipyrue
MOPCKHE OPraHH3Mbl MOT'YT Bhbi-
ycKaTb cBeTsiliHecs «o6.1a-
ka». M wuakoueu, oHu moryt
He CBETHTbCA CaMH, HO COLep-
KaTb JIOMHHeCHHpYoLLHe 6aK-
TepuH. JluHodaarennartsol JHem
OKPalUHBAKT MOpe B KPACHBHIH,
KEJATbIl  HJIH  KOPHUYHEBLIH
uBeTa — 3TO HX eCcTeCTBEeHHas
OKPacka; HOUYbIO K€ OHH CBe-
TATCA roay6biM cBeTom. Caer
«BKJIOYAETCH» KaKHMHU-TO
BHYTPEHHHUMH <«yacaMu». Jla-
XK€ eCJIM IOCTOSIHHO OCBELIATh
3TH OPTaHH3Mbl HESPKHM CBe-
TOM, Haubosee SIPKO OHH BCe
paBHO OyAYT CBETHTBCSH OKOJO
yaca HOYH, H 3TOT OHOJOTH-
4eCKHH PHTM MOXET coxpa-
HAITbCSI B TeYeHHE HECKOJbKHX
Hegenb. CBeTJSIUKH  CBETAT-
¢ 6snarogaps COOTBETCTBYIO-
LLHM XHMHUYECKUM pPeakuUHsM,
Kosdpopuunenr npeobpasosa-
HUS ~ XHMHYECKOH  3Hepruu
B CBeT Yy HHX JOCTHraer
1009 — Ha Kaxknyw oKHCJIeH-
HYI0 B XMMHYECKHX peaKkUHsiX
MOJIEKYNY JIIOUH(pEepHHA TPHXO-
JAHMTCS ONUH (POTOH U3JIYYEHHO-
ro cseta. CBeT, HCHycKaembiii
CBETJIAUKAMH, Ha3bIBAETCS XO-
JIOJHBIM, NOCKOJbKY (B OTJIH-
YyHe OT cBeTa JaMIlbl HaKaJjH-
BaHHA, CBEYH WJH pacKaJjeH-
HOH JOKpacHa KO4eprd) oH
O06YyCJIOBJIEH  He  TelJOBBbIM
BO30YXKAE€HHEM MOJIeKYJ MO
JeHCTBHEM BBICOKOH Temre-
paTypbl, a XHMHYECKMMH pe-
akunavu. Cpeuenne GakrTe-
PHH, KOTOPbIM B OCHOBHOM
00 bACHACTCS CBeyeHHe IHIIe-
BbIX IIPOAYKTOB, CBSI3aHO ¢
3HepPrued, KOTopylo OHH TOJY-
4alT B npoliecce MHTaHHS.

5.112. B crekJse, H3 KOTOpOro
CAeJaHbl TaKUe OYKH, HMEKTCsI
MaJleHbKHEe KPHCTaJJbl, UyB-
CTBHTEJIbHbIE K OCBEIEeHHIO,
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HOCTH 3eMJH, TO 6oJsiee Kpyn-
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Ecau nopbpeMuass cuia Kpbljb-
€B MNTHU CcO3JlaeTcAd BOCXOASA-
ILHMH MOTOKaMH BO3JyXa, KO-
TOpbie 6epyT HAYAJIO y MOBEPX-

HbIM nTHUAM O6bL1O Obl Jerye
napuTb HH3KO Hal 3eMJyed —
Ha jeje Xe UM 3TO pelKo
yaaercs.

3aMeuyeHO TaKKe, UTO HEKO-
TOpBIE MTHUbI, COBeplIAs Aanb-
HMe Tnepesjerbl Hax BOJLOH,
IIPHCTPAUBAIOTCH K OKEaHCKHM
JaliHepam, naps Hal BOJHaMH,
KOTOpble OCTalTCA 3a KOp-
moit kopabasi. Kak 3170 MOXHO

OO LACHHUTL?

364, c. 13—15, 120, 121; 604;

| 852,
| 980.

c. 127—131; 853—862;

Jasaenune
YCTOHYHBOCTb

4.99. Boaaywnbie 3meH. Kak
yIepKHUBAIOTCA B MoJeTe M10c-
Kve M KopobuyaTbie BO3AyLI-
Hbie 3meu? Kakume H3 HHX
6osee ycToHuuBb? [asA uero
3MesM MpPHU/IEIbIBAIOT XBOCTbI?
Kakue mnpeumyuiecrsa JatoT
pasJu4yHbie THIb y3/e4eK, KO-

TOpble H300paxkeHbl Ha pHC.
4.99?

829; 80, c. 544—545.

Puc. 4.99. Heckoaebko Tunos yadeuex 8030yuinblx 3mees.

Buxpu
KOHBEKY M
KOHAEHCALHS

4.100. «JlopoxkH» B o6aaKax.
Huorna HeGo mNOKpbIBaeTcs
JUTHHHBIMH, DOBHBIMH JOPOX-
KaMHu KyueBblx o6GJjakoB. HUro
«3acraBiasieTs> 006/1aKa BbICT-
pauMBaTbCl TakKuM 06pa3om;
yeM, B 4acTHOCTH, onpeje-
JsieTcsl  PacCTOSiIHHe  MeXAy
06/1a4HBIMH JOPOKKAMHU?
[ToueMy OHM BO3HMKAIOT CpaB-
HHUTEJBHO peaKo?

361, c.4—13, 39, 43, 362,
c. 28—30; 364, c. 154, 1595,
175; 1456.

106  dusuueckuil deiiepsepx

KoHBekuua

NOBEPXHOCTHOE HATSIKEHHe
HEJMHHEHHOE TeuenHe KHIAKOCTH
YCTOHUHBOCTD .

KOHAEHCALHA

4.101. Kode B MHOroyromab-
HHKaxX. EC/IH Bbl BHUMATENbHO
NPUTIALUTECh K [OPSIYEMY KO-
e B yallke, KOrjga Ha Hero
MOYTH napaniejbHO I0BEpX-
HOCTH nNajaeTrT CHJIbHbLIA CBET,
TO YBUJUTE, 4TO MOBEPXHOCTH
Koge HcnewpeHa KaKHMH-
TO MHOTOYroJbHHKaMH (pHC.
4.101,a). [pu ocTblBaHUH KO-
e onu ucuezawoT. OHH Hcyes-
HYyT TakK»Xe M B TOM cJjayuyae,

Puc. 4.101,a. Mrocoyeoabruky Ha

[ Schaefer
59,

nogepxHOCTU  KOge.

V.J. American  Scientist.
(Sept.— Oct. 1971).]

ecau Bbl mMoxHeceTe O6JIHM3KO
K KO(e Ha3/JeKTPH30BaAHHYIO
NJacTMacCOBYIO pacuecKy (me-
pel 3THM HeCKONbKO pa3 pac-
yeuruTe el Cyxue BOJOCHI).
AHaJiorHyHble V30pbl BO3HH-
KalT U Ha MOBEPXHOCTH ADY-
rUX KuIKocTefl. Tak, H3BecCT-
Hblfl aHTJHACKHA ¢usuk [x.
Tomcon nabawnan 6bICTPO Me-
HSIOILLHeCs y30pbl Ha MOBepX-
HOCTSIX ropsiueil MblJbHOH BOABI
u Kpenkux Bun. [losgHee
¢panuysy benapy yapanoch
HabJawgaTtb Ha MOBEPXHOCTH
MojOrpeBaeMoro Macja Kpa-
CHBYIO MO3aUKY H3 LIeCTH-
YI'OJbHHKOB, HANOMHHAKOULYIO
nuejqHHbie coThl {puc. 4.101,6).
Ha napyrux »kujakoctax uac-

PRy S83¢30

Sagasoscesss

g
%g@%ﬁ%%éﬁf
!

Puc. 4.101,6.
auweixu benapa.

Illecruyeoavrote

TO 00pasyoTrcsi y30pbl B BH-
e 3aBuUTKOB (puc. 4.101,8).
B nocsnenHee Bpemsi mnpen-
NPUHUMAJHCL  [ONBLITKH  NO-
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JH rony6ble 3Be3jbl HJH, CKa-
KeM, 3ejeHbie?

5.107. Csersimmiics cmepu.
Bo MmHorux coobuieHHsX, Kak
onyOGJMKOBAHHBIX, TaK W He
ony6JHKOBAHHBIX,  OMHCHIBA-
JHCb 3arajodyHble OTHH, CBS-
3aHuble co cmepyamu. O6bYHO
JIOAH CKJIOHHBl CYUTATh HX
ONTHYECKHMH HJJIIO3USIMH, TeM
He MeHee, MOXHO cocJaarbest
Ha ony6iuKoBaHHblE (HOTO-
rpaduu [1192, 1193], Ha Ko-
TOpbIX, CYASl MO BCEMY, Hei-
CTBHTE/NbHO BUJHbl CBETSILIHE-
cfl KOJIOHHBl cMepueH, BO3-
HUKIHUX B Houd. OueBHauLbI
PHCYIOT 3aXBaThIBAIOLLYIO Kap-
THHY CBEUEHHHA 3THX cMepueH.

«TopHano wuanywan Kpacu-
Bbl HCKpAWMACA roaybusHol
3JIeKTPUUYECKUH CBET, H3 BOPOH-
KH TOPHAZO BblIeTald MOJHHH
¥ OpaHXKeBble [apbl — 3TO 6bl-
JIO 3pesulie, JOCTOHHOe BHH-
MmaHus» [1193].

«$ B3rasiHys Ha o6Jgaka
M BApPYr YyBHAe] HeyTO, Ha-
MOMHHAlouIee Jyu TNpOKEKTO-
pa, KOTOpBIA BHLIXOAHA H3 06-
Jlaka M JOCTHTaJ JUHHH TOpH-
3oHTa. Jlyuy Kasajcs HeMHOro
sipue camoro ob6naka. On 6bl1
NpsIMBIM C OTYeTJHBO BhIpa-
KEHHBIMH KpasiMH 1 BeCb OIlU-
HaKoBO# sipkocTH. B Hem He
6bI1I0 3aMETHO HHKAKOTO [BH-
KEeHHs HJIH 3aBHXpeHHH. Yrio-
Basi WIMPHUHA Jydya COCTaB/sIA
OKOJIO ofHOro rpajyca. Bce
3TO BHIIVISLENO [0BOJBHO 3a-
HATHBIM; f1 1O0CTaJ CBOH moOJf-
pOHIIHBle OYKH M CMOTpeJ Ha
«y4», MOBOpA4YHBasA MOJAAPO-
HA, UYTOOLl OMpeaeNuTb MOJS-
pusauuto. Hukakoi nonspusa-
uuu oO6HaPYXKHUTb He YLaJocCh.
Jlyu 6Bl AOBOJIBHO 3aMeETEH;
MPOXOXHE  OCTAaHABJIHBAJHCH
W YIHBJEHHO B3Upa/ju Ha He-
ro. Bce 310 gausoch He MeHee
|—2 mun. 3atem B OLHO MTHO-

BEHHE JIyd HEOXKHULAHHO mpe-
BpaTu/cs B OObIYHYIO BODPOH-
Ky CMepud — HHKAKOro mnepe-
(Cm. 3apauy

xoga»
6.35.)

Bce 3T siBJeHHS MOKa elje
MaJONOHATHBI, HO, BO3MOXHO,
y Bac ecTb KakHe-To coobpa-
KeHust Ha 31or cuer. [lonmbl-
TaATeCch TakXke B MOAKpenJe-
HHMe CBOMX JIOBOLOB MpOH3BeC-
TH COOTBETCTBYIOHIHE, MYCTb
rpy6ble, pacyeThl.

[1193].

224; 225; 1192; 1193.

TpubonoMuHecueHIHA

5.108. Cseuenne caxapa.
Kak-To no3jHeii HOYbIO f1 pas-
MelIMBa/j B cTakaHe CYXoH
caxapHblit necok. Heoxkuaan-
Ho mnorac ceer. [lpononxas
Meulatb caxap, #f YyBHIeJ
CKBO3b CTEHKH CTAKaHa KOpOT-
KHe BCHOBIUIKH CcBeTa. Kakum
06pa3oM MexXHH4YeCKHe Hamps-
JKeHUsl, BO3HHUKaloUiHe TMpH
NOMEeLIWBAHUH, MOTJIM BbI3BaTh
TakKoe CBeyeHue?

1194, c. 121, 292, 378—387;
1195,

5.109. 3arap H® coJHeunbie
0XOrH. UTo HMeHHO BhI3bIBaeT
3arap M COJHeYyHble OXXOIH?
O6yc/ioB/eHbl JIH 3TH ABa 3d-
heKTa cBeroM OLHOH u TOH Xke
AnHHb BOJHBI? Iloyemy pHck
NOJY4YUTh COJIHEYHbie OXOTH
yMmeHbllaercsl, Korjga Balle
TeNO yXKe MOKPHITO 3arapom?
MoxXeT /M yelOBeK ¢ TeMHOH
KOXefl MNOJY4UThb COJHEYHbIH
0XKOT ¢ TOH Ke JIEeTKOCTbIO, YTO
M UeJOBEK CO CBETJIOH KOXKel?
Kakum o6pasom pasjuuHble
KpeMbl ¥ JIOCBOHBI JUIS 3arapa
MpeAOTBPaIalOT OXKOTH H CIO-
coberBytor 3arapy? [lefictBu-
TeJbHO JIM UX NeHCTBHE TaKo-

Oxa nosciopy siBAsIETCA B UBETE

BO, KaK B 3TOM y0ex[aeTr pek-
gama? Ecau nopobHble cpep-
CTBA He MpOMYyCKAlOT TY yacTb
COJIHEYHOr0 HU3JydyeHHs, Ko-
TOpasi BbI3bIBAET OXOr, TO
He MPensiTCTBYIOT JIH OHH TeM
camblM M TOJNYy4YeHHIO 3arapa?

[Touemy oxoru u 3arap me-
Hee BEpOATHBI, €CJAH COJIHUE
HaXOAHTCA HH3KO HaA TOpH-
30HTOM HJH BBl 3alHIIEHbl OT
Hero crekaom? [louemy 3aro-
peTb (M TMOJY4YHTb OXKOTH)
Jerye Ha nJjsxe, 4eM Ha Jay-
Kaunke?

344, c. 19—22; 466, c. 212;
1203; 1512.

5.110, Ceerasuku. JloBast
CBET/IAYKOB B AoMme y 6abyuw-
Kn — nobumas 3a6aBa Moe-
ro gercrBa. $ uyurtan, uyrto B
A3un onHOBpeMeHHOe Mepla-
HHE MHOXECTBA CBETJISIYKOB
MPOU3BOAHT norpsicaiponiee
BIIEYaTIeHHE.

«Boobpasutre nepeso B 10—
15 M BBHICOTOH, CNJOWb MOKPHI-
TOE MeJKUMH SHUEeBUAHbIMH
JINCTOYKAMH, Ha KaXXJ10M H3
KOTOPbIX CHAUT MO CBET/IAYKY.
Bce oHHM BCNBIXHBAIOT OJHO-
BpEeMEHHO MpPHMepHO pa3a TpH
3a JBe CEeKYHIbl, a Mexay
BCMbILIKAMH Je€peBO morpyxa-
eTcsi B MOJIHYIO TEMHOTY... Te-
nepb Boo6pasute peyHo Geper
MpOTSKEHHOCTbIO MeTpoB 150,
BAOJb KOTOPOrO HenpephbIBHOH
CTEHOH pacTyT JepeBbfl, U Ha
KaXX10M HX JHCTOYKE — H Ha
KOHLAX 3TOrO psja HepeBb-
€B, U MmocepeiHHe — CBETJIAUKH
BCMBLIXMBAIOT  OJHOBPEMEHHO.
3penulle MNOHCTHHE BOCXUTH-
TenbHoe!» [1196].

KakoB mexanusm Habawoga-
eMoro cBeueHHsi? Takoi cBer
4acTo HAa3blBAIOT XOJOIHBIM,
¥Mest B BHUIY, YTO B 3TOM CHY-
yae HePTHsl NOMNYCTY He mepe-
XOJAHT B Temao (Jnamnodyka Ha-
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BBEPX, TAKOrO HAKOTJIEHHS He
NnpoHcxoAHT. XoTs  3aBHCH-
MOCTb 00pa3oBaHHs  TaKHX
BHUXPEBbIX IMOJOC OT CHJbl H
HanpaBJIeHHS BeTpa YCTAHOB-
JIeHa, UX MOAJHHHBIA MeXaHH3M
MOKa He HCCeJOBaH.

4.103. Uto6bl NOHATH, TOYEMY
npu mnpHOJTHXKEHHH K CTeHe
KOJIbll0 TabayHoro asiMa pac-
mupsietcs, noneraiteck npem-
CTaBHTb, YTO CKBO3b CTEHY Ha-
BCTPEYy 3TOMY KOJbLY [ABH-
XKeTcsi ero «3epKaJbHOe OTO-
6paxenHe». Torga IOTOKH,
KOoTOpbie B 060HX KOJblLax Ha-
npaBJjeHbl NeprneHIHKYJSAPHO
CTeHe, B3aUMHO YHHUYTOXAIOT-
csi. Te xKe MOTOKH, KOTOpbIE Ha-
XoaaTcsi 6y1HXKe K CTeHe U IBH-
XKYTCA NapaJjJjenbHo e, ckaa-
AblBaloTCs. B pesysbraTe Kosb-
1o, npubauXKasachb K CTEHe,
paclHpsieTcs B NJOCKOCTH, Na-
pasnsenbHoil creye. KoHeuHo,
Ha cCaMoOM [eJie HHKaKOTO KoJlb-
na, ABHXKYILErocs HaBCTpeuy
HaulemMy KoOJblly CKBO3b CTe-
Hy, HeT, HO BO3IVlUHble Mo-
TOKH, 0OyCJOBJIEHHbIe HaJH-
4yHeM CTeHbl, B TOYHOCTH TaKo-
Bbi, KaKHe JNOJXHbl OblIH
6bl BO3HHKAaTh, ecaH Obl Ha-
BCTpeUy HaumeMmy KoJblly ABH-
rajocb ero 3epKaJbHOe OTO-
6paxeHue.

HecmoTps Ha To uTo «uyexap-
Ja» ABIMOBBIX KOJel HeoaHo-
KpaTHO ONHChIBAJach B JuTe-
patype (B 4aCTHOCTH, BO MHO-
rux y4yeGHUKAx), 3TOT (OKyC
CKOpee BCero HeBbiMOJHHM. B
1972 r. Makcyopcu [850] tiia-
TeJbHO NPOBEPHUJ 3TO SIBJEHHE,
IKCIIePHMEHTHPYS C BOASIHBIMH
Kosbuamu. Ecauw nravasabHas
CKOPOCTb  KOJIell TNPHMEpHO
ONMHAKOBA, TO 3aJHee KOJbLO
3axBaTbiBaeTcss MepegHHM, HO
ofpasytolieecs IPH 3TOM KOJb-
110 yXxe He pasgensercs. Ecan
JKe CKOpPOCTb BTOPOTO KOJblA
BHayaJje HaMHOrO IpeBbilIaeT

CKOpPOCTb mnepBoro, 1o obpa-
3yloleecss «COCTaBHOE» KOJb-
L0 OKa3biBaeTcs HeycToHuHu-
BbIM, H B KOHILE KOHLOB TO
KOJIbIlO, KOTOPOe cHauana Obl-
Jo 1no3aiH, BuibpacbiBaeTcs
BIIEpen, a nepBoe KoJblLo OT-
craer oT Hero. Koabuo, 6bIB-
uiee cHavaJga Mno3aid, HMeer
Tenepb TaKyw ke (HIH He-
CKOJIBKO GOJIbLWIYIO) CKOPOCTb,
Kak IepBoe, MO3TOMY naJb-
Hellllee coeIHHEHHe KoJel
CTAHOBHTCSH MaJIOBEpPOSITHBIM.
Eciu Makcyopcu mnpas, To
BCe NPHBOAHMbIE paHee B yueb-
HHKax MpOCTPaHHBe paccyxX-
JeHHsl  MOXHO  paccMmaTpH-
BaTh JHWb KaK eLLe ONHH NpPH-
Mep TOro, 4YTO 4YacTo O fB-
JIGHHSIX, ellle HeHCCJeJoBaH-
HbIX, NBITAIOTCH TOBOPHTH MHO-
ro H «y6emHTeJbHO>.

4.104. Buauase NOBEpPXHOCTH
necka MOxeT ObITb I[V1aiKOH.
Berep nmoxxeaTbiBaeT mnecuHH-
KH K C 3TOH NMOBEePXHOCTH, a 3a-
TeM 6pocaeTr HX BHH3, H3-3a ye-
ro JIpyrHe NecYHHKH MOATpHI-
ruBaiotT. B peayabrare obpa-
3YIOTCS CKOIJIEHHSI TlecKa, KO-
TOpble TAKHM 06pa30M BJHAIOT
Ha TMPHIOBEPXHOCTHBIA BeTep,
4TO 3TO CNOCOGCTBYET X naJjb-
Hefimemy pocty. CKJIaiKH mne-
cKa o6pasyloTcs ApYr OT Apyra

Ha PacCTOSHHH, IPHMEPHO pas- |

HOM cpeJHeMy PAacCTOSIHHIO, Ha
KOTOpOe OTCKAKHBaeT MNeCuYHH-
Ka, KOrja Ha Hee CBepxy na-
AT IpyrHe NecUHHKH.
CKJlajKH TecKa Ha [He py-
4YeHKOB MOTIYT BO3HHKaTb aHa-
JIOTHYHBIM ~ o6pasoM,  mpH-
YUHOH HX TMOSIBJEHHSI MOTYT
TakXe TIOCJAYXHTb 06paso-

BaBliHecs paHee pSIbl BUXpedl
(cm. 3amaun 4.100 u 4.102).

B nocnenHem cnydae CKJIaAKH |

necka OpPHEHTHPOBAaHbI MO Te-
YEHHIO pydyerKa.

4.105. Bonpeku pacnpocrpa- |

HEHHOMY MHEHHIO JXHIKOCTb |
B cHoHe Teuer He mog geHcT-
BHeM aTMoc(epHOro naBJe-
HHUA,— KaK H3BECTHO, CH(QOHBI
MOT'YT NeHCTBOBaTh H B BaKy-
yme. JKHIKOCTb TpoTaJKHBa-
€TCsl yepe3 KOJIeHO TPyOKH CH-
thOoHa BHYTPEHHHMH MeKMOJe-
KYJISIPHBIMH CHJIAMH, CYyLIEeCT-
BYIOLUIHMH B CaMOH IKHIKO-
ctd. Korpa cudoH HauuHaer
JeHCTBOBAaTh, B €ro BbIXOZHOH
Tpybke HaxoguTest Gosblie
JKHIKOCTH, 4YeM BO BXOIHOH,
H NoA AeACTBHEM BO3HHKAIO-
el pasHOCTH JTaBJEeHHH KHI-
KOCTb TIOJHHMAeTCs BBEPX, Ie-
perekaeT yepe3 neperH6 Tpy6-
KH H BbiTeKaeT H3 CcH(}oOHA.
YeM Bbillle MOAHHMAETCH XKHI-
KOCTb B KoJieHe cHpoHa, TeMm
MeHbllle CTAHOBHTCS JaBJeHHe
B JKHIKOCTH. EciH KONEeHO CH-
¢hoHa NMOAHATD HOCTATOUHO BbI-
COKO, TO JaBJeHHe B XHIKOCTH
MOXKET IOHH3HTbCH [0 TaKOH
CTeNeHH, uTO B HeH HauHyT
obpasoBbiBaThCA TY3bIpbKH
(BO3AyXa WM APYTrHX rasoB).
M MeHHO 3THM H OrpaHHuYHBAaeT-
cs BblcOTa cH(OHA, TaK Kak ny-
3bIPbKH HapylamT MexMoJe-
KyJsipHble CBSI3H BHYTPH XHI-
KocTH. [Ipu atMoctepHom naB-
JIeHUH  CH(QOHBI  NeHCTBYIOT
Jdydile, yeM B BaKyyme, TO-
CKOJIBKY B 3TOM cJydae JaBJjie-
HHe XKHIKOCTH B CH(OHe BO3-
pactaer, IpH 3TOM YBeJHUH-
BaeTCsi Takxe M BBICOTA, Ha
KOTOpPOH Ha4yHHAIT 06pa3oBhi-
BaTbCsl MYy3bIPbKH.

4.106. Berep (Ha puCYHKe OH
«IyeT» B HallPaBJEeHHH JIEBOTO {
HHIXKHEro yrjia) nmojaxBaThiBaeT
NEeCYHHKH C HABEeTPeHHOH CTo- |
pOHBI AIOHB H OpocaeT HX Ha
nogserpenHyw cropouy'. Ta-

' C nopBeTpeHHOH CTOPOHB JIIOH
npu OGTEKaHMHW HX BeTpoM ofpa-
3yercst CMOKOHHas 30HAa C [OHU-
JKeHHbIM AaBneduem.— [Tpum. ped.
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KH u T. 1. (pHc. 7.5,a). Korna
C Tako#l porysabKodl 06xoxsiT
MECTHOCTbL, BCSKHH pas, Kak
OHa OKa3blBaeTCH Hald CKPHITOH
nofd 3emJjed BOOOH, oHa AKOGH
HakKJoHgeTcss K 3emJe  (pHC.

7.5,6). Bo3MoXKHOCTb Takoro

Puc. 7.5,a. Poeyavka sodoucka-
TenA.

BA HEBOMCA,
HE IPOMOKHE WS . OHA
TOADKO YKA3HIBAET )
FOEBODA.

BOT!
CXOPEE!

NonpPobY A |

Puc. 7.5,6. [C paspewenus [ax.
Xapra, komnanusa «Puad surep-
npaisucs. |

«BOJOHCKATeJbCTBA» TpeacTa-
BJASIETCS BeCbMa COMHHTE]b-
HOH, XOTs HeMaJO paccKasbl-
BAIOT 06 yapauax «BOJOHCKarTe-
Jel», HO O6'LSICHHTL 3TO sIBJIe-
HHe ¢ (PU3HYECKOH TOUKH 3pe-
HHSl TTOKa OKa3biBaeTCH HEeBO3-
mMoxHbIM. Kak BB apymaere,
MOXKeT JIH CYILEecTBOBaTh Ka-
Kasi-TO CHJIa, KOTopasi OKasbi-
BaeT nono0Hoe Bo3aelicTBHe
Ha POTYJIbKY HJIH, OBITh MOXKET,
OHa AEHCTBYeT HAa CaMoOro ye-
JOoBeKa. ¥YX He «TaHHCTBEH-
Hasi» JH CHJa MNOACKa3biBaeT
«BOJOHCKaTeJI0», I'e CKphITa
BOJAa?

1520—1523.

YnapHbie BOJIHbBI
nepeHoC IHEPTHH

7.6. CHexHble Bogubl. MHorna,
CTYNMHB Ha 3aCHEeXEeHHOe ToJe,
Bbl MOXeTe BbiI3BaTb <«CHEro-
TPACEHHE», KOTOpOe, NMOL06HO
BOJIHAM, pacnpocTpaHsieTcs BO
BCe CTOPOHB OT TOrO MecTa,
Kyda Bbl CTYNHJH HOrof. IJTO
«CHErOTpsiCeHHEe»  CONPOBOXK-
paeTcsl CBHCTSIIIHMH 3BYKaMH,
ypOBeHb CHera B pesyJbTare
nouuxaercsi. Eciiu «cHeroTpsi-
ceHHe» TIPOMCXOAUT HA Oropo-
>)KEHHOM yu4acTKe, TO BOJIHA OT-
paxaeTcsi OT orpajibl H BO3-
Bpaulaetcsi K  MeCTy, rjie
MPOH30LIJIO «CHETOTPSICEHHEY,
NpH 3TOM pa3jfaercsi CBHCT
Bo3Bpalllawiuieics BOJHbL. B
yeM IMPHYHHA pacnpocTpaHe-
HHSI 3THX <«CHEroTpsICeHHI»,
yeM onpeaensieTcsl HX  CKO-
poctb? [lowemy noHHxKaeTcs
YPOBEHb  CHEXHOIO  TOKpO-
Ba? Yem Bbi3BaH COMPOBOX-
LarI i KCHErOTPsiCeHHEe»
cBUCTAWHA  3BYK? [louemy
CHEeXXHble BOJIHB OTpaxKaloTcs
OT orpainb?

1426; 1427; 1455.

H non koweu 060 BceM nounemuory...

7.7. «HenoaBuxHafa» TOUKA.
Ecnn pasmemiats koge B uai-
Ke, a 3aTeM jJaTb eMmy ycCIIo-
KOHTbCAA, TO NO KpaliHel#l Mepe
OJHa TOYKAa Ha TMOBEPXHOCTH
Kote BHOBb BepHeTCs Ha
CBOE€ [E€PBOHAYAJbHOE MeCTO
(mewaTtp Koge cJaeayeT cro-
KOHHO, He co03jiaBas BCIJec-
KoB). EcJ/iH BB, IPeANONOXKHM,
BBIPDBETE CTPAHHUY H3 KHHTH,
COMHeTe ee, cKaTaeTe B LI APHK,
a 3aTeM MOJOXKHTe ero o6paTHo
B KHHT'Y, TO XOTl 661 OZHa TOu-
Ka CTPaHHUb BHOBb OKaXeTcsi
TOYHO HajJ CBOHM IIPEeXHHM
mecTornojoxenuem. [Touemy?

1428—1430.

7.8. Teopusuueckoe «opy-
xKue». Kurafickas Haponuas
Pecny6siuka, Bo3smMoxHO, 06J1a-
JaeT HOBBIM YCTpallaoIIHM
BHIOM <«ODYXHfI» — reodHsu-
yeckuM. Hekoroprie cnenna-
JUCTBI  CYHMTAIOT, YTO eCcJH
BCce HaceJenHe Kurtas (cBhilne
| MJpa. yenoBek) OLHOBpEMEH-
HO CIIpBICHET C JBYXMETPOBBIX
nnatdopm, TO B 3emJe HayHeT
pacnpocTpaHATbCH  yaapHasi
BosHa. Ilpeirasi cHoBa BCsIKHH
pas, KakK 3Ta BoJHa 6yner npo-
xonuThb yepe3 Kurafl, kurafiub
MOTYT YCHJIHTb €€ OO0 TaKO#
CTeMeHH, YTO OHAa MOXeT pas-
PYWHTb OTAeNbHBIE paHOHBI
Coegunenneix lllTatos, oco-
6euno B KanudopHuu, nepen-
KO M ceflyac crpajgaioimHe oOT
3eMJIeTpsiCeH HH.

[To kakofi Tpaekropuu 6y-
€T paclpoCTPaHATbCA B 3€M-
Je Takas BoanHa? Kak uacro
NPHIETCA INpPHIraTh KHTalnam,
4TOOB YCHJHBATb 3Ty BOJHY,
H HacKoOJbKO OyJIeT yBeJHuH-
BaTbCsl ee HepPrusi NpH Kax-
a0M TakoMm npbikke? Cmoxer
JIH HaceJeHHe APYyroil cTpaHbl

KaKuM-TO 06pa3oMm 3alllHUTHTb-
csl OT BO3jefcTBUSA TreoH3H-
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obaaka. Jlanaee paspsa Hpo-
LOJKACTCH U3 HHXKHell uyactu
o6/aKka BHU3 B BHIE CTYyII€H-
4aToro JHaepa, KOTOPbId Mpbl-
raer ckaukamu nopsjka 50 M,
NIPHOCTaHaBJIHBASACH nocJse
Ka)[Joro cKayka TMpUMEepHO
Ha 50 MKkc, H BCKHE pa3 oTpH-
LarelbHbLIA  3apsal  nepeme-
iLaercss H3 obJaka B HHUXK-
HIOIDO  4acTb  OCTa@BJIEHHOI'O
aupepom kKaHagja. CBeTHTCst
JUWbL HHXHSAS 4YacTh Jujepa,
0/IHAKO jBHXEeHHe Ha 3TOH
U MOCAeAYIOUIUX CTaUsiX pas-
psila NPOUCXOILHT CTOJbL Obl-
CTPO, 4TO Mbl BHAHM KaHaJ
CBETHAILUMCS [IOJHOCTbIO. JIH-
aep JBHXKeTCH N0 JoMaHof
JUHUM, TaK KakK OH OTKJO-
Hsietrcs 0o AedcTBUeM MOJio-
KHTEJNbHOrO 3apsla, MecTamu
COCPELOTOYEHHOrO B BO3AyXe.
Ecau 3toT 3apsig A0CTaTOYHO
BEJIHK, TO JIHLep MOXeT faxe
H3MEHUTb HanpaBJ/eHue [BU-
KEeHUst Ha TOPU3OHTANbHOE.
Korpa aupep  noaxogur
K 3emJjie, 3JeKTpUUYeCKoe IMoJe
OKOJIO 3a0CTPEHHBbIX Ilpeame-
TOB MOXeT JAOCTUraTb TaKOH
BE/JHYHHDI, qyToO MPOUCXOAKT
MeKTpUUEeCKH#t NpoGol H Ha-
BCTpeUy JUAepy YCTpeMmJsier-
CH  HOJOMHUTEJbLHbLIH  3apsi.
B o6ugacru, rae oHW BCTpe-
YamTCs, BO3HUKAET  sIpKast
BCMBILIKA, [POAOJIKAILAACS,
noKa  OTpHlLATeNbHO  3apsi-
KEHHLIH Jjujep He HeHATpa-
JIU3YETCSE M 3JEKTPOHbL HC
YAZYT B 3ema10. ITa APKO CBe-
Tamascsa 00JacTtb ABUXKETCH
BBEPX MO KaHaJy Jiujiepa 1 10-
cturaer obsaka. OaHako Ha-
6012 TeJI0 U3-32 HECTTOCOOHO-
CTH YeJOBeYecKoro rjasa cJjie-
AHTb 3a CTOMb OLICTPLIM JBH-
JKEeHHEM CBETALIUMCH KaKercs
Bech KaHaJ. /Isuxxenue Juaepa
BHHU3 COBEPIIAETCS] IPUMEpHO
3a 20 mc, a obpatTHb#i paspsig
nponosxkaercss scero 100 mke.
CBeuenye HCXOIUT OT UEHT-
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paJbHOU yacTH KaHajaa JHje-
pa, guamerp KOTOPOH, NMO-BH-
IMMOMY, HE€ MpeBbilIaeT He-
CKOJIbKMX CAHTHMETPOB.

6.33. DJieKTpHueckoe noJie
3emJiH, KOTOpOE€ CylIecTByeT
MeXIYy OTpHLATeNbHO 3aps-
KEHHOH 3eMHOH MOBEPXHOCTbIO
U TOJIOKHTEJIbHO 3apsiKeHHOH
BepxHeH armocdepoii, Mmorio
Obl  pa3spsAAHTLCH  TPHMEPHO
MeHee uyeM 3a 5 MHH Ouaro-
jJapsi HenpepbiBHOH HOHU3aA-
MU MOJIeKYJ BO3AyXa TIOj
JedcTBHEM KOCMHUYECKOro H3-
JYUEHHSt U eCTecTBEHHOH pa-
NHOAKTHBHOCTH 3emJau. HacTob
3JEeKTPOHOB, BO3HHKAIIHX
B pesyJbTaTe  HOHHU3ALHH,
NPOXOAUT B BepXHHH caof
aTMocdepst, IA¢e (HAa BbICO-
Te npuMmepHo 50 KM) I[poBO-
OUMOCTb HacTOJbKO BBICOKA,
YTO 3TOT CJOH MOXKHO CUHMTATh
cepuyeckUdM  NPOBOLHHKOM.
[Tpuxoasmue co1a 3J€KTPOHDI
HEUTPaaU3YIOT  110JOXKUTEJb-
Hoti 3apsaa. CooTBeTCTBEHHO
HOJOMKHUTENLHbIE  HOHLI, OHy-
CKasicb BHH3, HeHATpau3yior
OTPHUATENbHBIH 3apsAL 3€eMHOH
noepxHoctH.  O6WHA  TOK
HOHU3AUUH COCTaBJAsieT [pH-
mepHo 1800 A, uostomy s
paspsiza 3eMJyiH H BepxHeH
aTmocdepbl Moragobuaoch Gbl
JIHIID HeCKOJIbKO MHHYT. OnHa-
KO 3TOr0 He MPOUCXOIHT,
MOCKOJbKY B pesyJbrare rpo-
30BOH aKTHMBHOCTH CYLIECTBYeT
IIOCTOSIHHLIA NPHTOK 3JEKTPO-
HOB K 3emJe.

Pasroctb 1IOTEeH11HAJIOB
MEXJAy MOBEPXHOCTbIO 3eMJH
U BAalIUM HOCOM jeHCTBHTENb-
Ho morJa 6bt noctirats 200 B,
HO 4YeJsjoBeyecKoe TesJo A0CTa-
TOUHO  XOPOWIG  I[IPOBOJHT
JeKTPUYECKHH TOK, MO3TOMY
OHO HMeeT [PHMepHO OJHHA-
KOBBIH NOTeHIHAJI.

6.34. Paspsia MOJHMUM B BO3-

IyX MOXeT OKaHUWBaTbCH B
06J1aCTH IIOJIOKHTENbHOIO 3a-
psina B Bo3ayxe. JleHTouHasn
MOJIHUS HabJaoogaeTcst B Tex
cJyuyasix, Korjaa BeTep 10CTa-
TOYHO CHJIEH M TepeMelnaeT
KaHa/j MOJIHHH, B KOTOpOM
OOHH 3a IPYFHM NPOHCXOMHT
HecKoJbko paspsgoB. Ilpupo-
Ja «4EeTOYHOH» MOJIHHH II0Ka
He BbisicHeHa 710 KoHLa. Takas
MOJIHHA MOXeT HabJai0daTbCs,
Korga paspsii 4acTHUHO IIpU-
KPBHIT JTOXIAEBbIMH CTPYSIMH
H He ocJensieT HabJoAaTens.
B 3tom cayuae Te yuacTkH Ka-
HaJsa MOJIHHH, KOTOpbie COBIa-
AalT ¢ HalpasJeHHeM 3pe-
HUst HAbawaaTeasi, MOI'YT ObITh
3aMeTHbl HECKOJbKO [0Jblie
OCTAaJIbHBIX ! HOCKOJIbe OHH
BHAHBI C TOpLlA, OT HHUX B IJ1a3
HabJogaTensi nocTynaer He-
CKOJIbKO Gosibiie cBera. OgHa-
KO HE HCKJIIOYEHO, YTO 4YeTo4-
Hasi MOJIHHA OOYCJOBJIEHA CO-
BepLIEHHO JPYrHMH TIPHYH-
HAMU.

6.35. Ilpupona wapoBol MoJt-
HHH B HacTosilliee BpeMs ellLe
TOJIBKO HCCJIejyeTcst, H TIpUBe-
JeHHOe 3j7ech OO'bSICHEHHE,
BO3MOXHO, owrH6ouHo. [To-Bu-
JHMOMY, HauboJsee MpaBaoOIo-
JOGHOH Ha CerojHsl npejctan-
JsieTcsl THIIOTe3a, COrJacHo
KOTOPOH WapoBas MOJIHHA —
3TO HEeKHH CryCTOK TJ1asMbl,
noJayyawiui 3HEprHIo oT
BHEWHEro 3JeKTPOMAarHHTHOrO
noJisi. Kakue-To asieKTpuyeckue
SIBJEHUST BO BpeMsA Tpo3bl
(MOJIHHS, KODOHHLIH paspsa)
CO3ZaI0T HayaJbHYIO HOHH3a-
LIHI0 BO3IYyXa HJIH mapa {ecJtH,
HalpuMep, MOJIHHA ToOmagaer
B MeETaJ/NHYyeCKHH I[IpeIMeT).
HounusupoBauubiii ras ocraer-
€Al OTHOCHTEJNbHO  TJIOTHBIM
CI'YCTKOM, TaK Kak OH B LleJIOM
3JeKTPHUEeCKH HEHTpaJeH, HO
CI'YCTOK pacTeT IO HEKOTOPOro
pPaBHOBECHOIO pasmMepa, norJo-
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| Ta, OJHAKO B 3TOM cJyuae
H MOMEHT CHJIbl TPEHHsI OKa-
3biBaercss 6GoJibllie, TakK Kak
6osnbumie macca pyaona. Kpu-
THYeCKHH paiHyC pyJoHa nJjsi
6OJBbIIHHCTBA  KPOHIITEHHOB
COCTaBJSIET MPHMEPHO 2 CM.

2.40. Kamenb, ckKauymHid no
necky, o6bUHO CHAayaJsa ynaa-
pseTcsi 3alHUM KoHuoM. Bos-
HHKalolLlHe TpH 3TOM CHJbI
orbpacbiBalOT KaMeHb Ha He-
6osibIIOE paccTOsTHHE H TPH-
IalT eMy HeKOTOpoe Bpalie-
HUe, BCJEACTBHE Yero OH yaa-
psieTcsi Tenepr NepeiHHM KOH-
uom. ITocae 3Toro Kamedb OT-
seraer Ha OoJiblllee paccrosi-
Hue. Korga e KaMenb ckauer
no TMOBEPXHOCTH BOABI, TO,
CYAS MO Bcemy, OH He jejaeT
KOpPOTKHX CKaukoB. Bhxauase
OH TakXe ylapsercs 3aIHUM
KOHLIOM, HO 3aTeM HauyHHaer
CKOJIb3UTb MO BOJE, OTKJO-
HSISICb Hasal 1o Mepe Toro,
Kak mnepel HHM ob6pasyercs
BOJHA. J3TO  IpOAOJKAETCH
10 Tex MNop, IOKa, HAaKoOHell,
KaMeHb He COBEepLIUT OTHO-
CHUTEJbHO OOJbLIOH  CKayoK.
MoxHo nomnbiTathess  GoJee
TLLATeJbHO HCCJAeL0BaTh BCe
NEHCTBYIOLLHE TPH 3TOM CHJIbI
H MOMEHTH MyTeM CKOPOCTHOH
CHEMKH.

2.41. 3angHHe KoJeca COeIH-
HeHB MexIy co00f He xecT-
KO, a uepe3 audpdepeduuad.
Ha nosopore nuddepenunan,
KOTOpBI COCTOHT H3 4YeThipex
KOHHYEeCKHX [ecTepeH, Nnos-
BOJISIET «BHELIHEMY» KoJecy
Bpamarbcsi OblcTpee «BHYT-
peHHero».

2.42. Jlpuratenb, YCTAHOBJEH-

HBIH  mocepeqHHe  MAaUIHHBHI,
o6JagaeT MEHLILIHM MOMEHTOM
HHEPIUUH OTHOCHTEJILHO LleHTpa
Macc aBTOMOOHJfA, MNO3TOMY
IS noBOpOTa  aBTOMOOHJSA

186  dusnueckunit peitepBepk

6yner Hy>KeH MeHbIIHH MOMEHT
CHJI.

2.43. Kanaroxopel  LOJIKeH
MOCTOSIHHO [MOKAYHBAaTbCs M3
CTOPOHBI B CTOPOHY: BHauaJge
OH HAaKJOHfIETCST B OOHY
CTOpPOHY, 3aTeM mepemeliaeT
TOYKY ONOpBH B Ty Xe CTOPO-
Hy, TIPOCKaKHBaet IMOJOXeHHe
paBHOBECHsI, HAaKJOHSIeTCS] B
APYTYIO CTOPOHY, 3aTeM CJIBH-
raeT B 3Ty XX€ CTOPOHY TOUYKY
omopel, H T.A. C 1wecTom
yIep»KHuBaTb papHOBecHe Jer-
ye. BuigBHras uiect BnpaBo H
BJIEBO, KaHAaTOXOdel MoXxeT
yaepKHBaTb CBOH LEHTP Macc
TOYHO HaJl TOYKGH OMNOpbI.

2.44. T'pysuk 6yner obgeraTb
OyThIIKY, HO He' 3ajeHeT
ee, ecJIH TOJBKO He HaNpaBHThb
ero cpasy xe npamo B Oy-
ThKy. Ha rpysuk He peiict-
BYIOT CHJIbI, MOMEHT KOTODbIX
OTHOCHTEJNILHO  BEpPTHKAaJbHOH
ocu He pased Hyaw'. Tlo-
3TOMY BepTHKaJbHasi COCTAaB-
Jsolasi MOMEHTa HMNyJbca
TPY3HKa OCTaercsi HEeH3MeH-
Hoi. B cayuae, korma Gy-
TblIKA HaXOAHTCS TOYHO MNO[
TOYKOH  IoJBeca  T'PYy3HKa,
COXpaHEeHHe  COCTaBJSIOLLEH
MOMeHTa HMIyJbca O3Hauyaer,
4TO TPY3HK [JOJXKEH JBH-
raTbCs 1O  3JJHITHYECKOH
opbuTte BOKpYr OYTBLIKH, HC-
KJo4as, KOHeYHo, cJaydain
npsiMOro nonajaHdd B Hee.
OnHako, HEMHOr0 CXHTPHB,
MOXHO BCe-TakH TMONacTh B
6ytoiky. Ilepen Tem Kak
OTHYCTHTb  [PY3HK, HYXKHO
3aKpYTHTb HHTKY, 4TOOb B
nojeTe OH HayaJ BPalLlaTbCH.

' MomenTbl  Bcex  neHCTBYIOULHX
Ha TPY3HK CHJA OTHOCHT@JNbHO Bep-
THKaJAbHOH OCH paBHbl HyJ10. [TosToMy
MOMEHT KOJIMYeCTBA [BHMKEHHSH TIpy-
3MKa BOKPYl  BepTHKaJbHOH  oCH
octaeTcsi HeH3MeHHBIM.— [lpum. peo.

| IPOBOXK 1AaTbCH
{ JTOXKHBIM ITO HarnpaBJIEHHIO Bpa-

Toraza Ha rpysuk 6yner mefcr-
BOBaTb CHJA, aHaJorudHas
TOH, KOTOpasi melcTByer Ha
MSIY TIPH «KpPY4YeHOH» Inojaue
(cm. 3amauy 4.39).

2.45. MoMeHT UMIyJbca Koll-
KH OCTaeTcCsl TIOCTOSIHHBIM MpPH
cBoBOJHOM TNaJeHHH, TaK Kak
MOMEHTBl BHEIUHHX CHJ OT-
cyrctByloT. OmHaKo, BBITSTH-
Bas MJH MNpUXKHMas K TeJay
nepegHHe HWJAH 3aJHHe JiaNbl,
KOLIKa MOMKeT clegaTb Tak,
YTO MOMEHT HHEepUHH Tfepen-
Hed uYacTH ee TeJa OTHOCH-
TeJbHO LEeHTPaJbHOH OCH OKa-
XKETCSl OTJIHUHBIM OT MOMEHTa
HHEpPUHUH 3ajHedl uacTH TeJsa.
Hanpumep, ecsiu OHa BLITSATH-
BaeT nepeHue Janbl U MOLXKH-
Maer, a 3aTeM MOBOpauH-
BaeT 3aJHIOI0 YaCTh TeJaa, TO
nepeiaHsii MOBOpPauHBaeTCs B
IIPOTHBOMOJIOXKHOM HamnpaaJe-
HUH, HO He Tak 6blcTpo M Ha
meHblIHd yrosa. ITosToMy Bce
TeJ0 KOLIKH HECKOJBKO TOBO-
pauMBaercs B TOM Hampas-
JeHHH, B KaKoM TIOBEpHY-
Jacb 3ajlHsis 4YacTb ee Tena.
3atemM Kouika NOIXKHMaeT
nepegHHe HOTH H BBITAIHBaer
sagHHe. llanee Bce moBTOpS-
eTcd CHayaJsla, H T[OBOpPOT B

HY>KHOM  HalpaBJIeHHH erle
6osee ypenuuuBaerca. Hako-
Hel, MOBOPOT TeJa KOIUKH

CTAaHOBHTCH AJOCTATOUYHbBIM IJIs1

| Toro, 4To6bt OHa MOrJ1a ynacTb

Ha Janbl H MMOJHOCTbLIO BBITIPSA-
MHTbBLCH.

2.46. «ABcTpuiickuit» moBoOpoT
BKJIOYAET Te K€ HJEMEeHTH
BpallleHHsi, KOTOPbIMH HOJb-
3yeTcs KOlKa, 4TO6b BCTaBaTh
NpH MajeHHH Ha Janbl. Ecau
Ha JbKHHKa He [eHCTBYIOT
MOMEHTBH!I BHELUHHX CHJA, TO
BpalleHHue BepxHed yacTH Tesa
B OJIHY CTOPOHY HOJIXKHO CO-
TIPOTHBONO-
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Thi NIpelyraibiBaIOT OMACHOCTD
JeTSIero CHapsia 0O H3ja-
BaeMoMy uM 3ByKy. OHU mpH-
CYWHBAIOTCH He TOJABKO K
TPOMKOCTH, HO M K 4acTore
3ByKa, a TakXe K ee H3MeHe-
Huto. O 4eM B 3TOM cayuyae
FOBODHT MM 4acTtoTa 3ByKa?

128,
249.

c. 19; 80, c¢. 731—732;

dddexr donnepa

1.66. 3BykoBoit JoKaTOp Je-
tyyeid mbimd. H3sectHo, 4TO
JeTyyue MbIWH [ ODHEeHTH-
POBKM B NyTH U o6GHapyxe-
HHMSl HACeKOMBIX HCHOJb3YIOT
YJBTPA3BYKOBOH JIOKATOpP: OHU
U3Jayuator yJAbTPa3BYyKOBOH
CHrHan W NpUHUMAWT oTpa-
JKeHHbIH  OT  NpensATCTBHSA.
Ho kak wmbiuib «o6pabatbl-
Baer» 3TH curHaae? Omnpepne-
JAsieT JM OHa BPEMeHHYIo 3a-
JIepXKKY OTpa’KeHHOTO CHTHa-
Ja,  yCTaHABJUBAS  TAKUM
0o6pa3oM paccTosiHue 10 mpe-
nAarcTBuA? Pearupyer Ju oHa
Ha JOIIEePOBCKOE CMelleHHe
YacTOThl, €CJIH O0'BEKT HJAH OHA
cama asmxkyrtesa? HMiam, moxer
ObITb, OHa onpejejsieT M0JA0-
J)KeHHe  OO6beKTa  «METOJ0M
TPHAHTYJSIUNUY, NOLOOHO TOMY
KaK Mbl THOJb3yeMcsl GHHOKY-
JSIpHBIM 3peHHemM? Bo3aMoxHO,
O/IHAKO, UYTO BCE BbIVIAJHT
3HAYUTEJBHO CJOXHee, 1o-
CKOMbKY HEKOTOpble .JeTyuHe
MBILIK Le6eqyT: yacTora 3BYy-
K& B NOCLIIAaEeMOM HMH UMITYJb-
ce YMeHbLIAeTCs NPHUMEPHO OT
20 po 15 klu. Kak wmbiub
MOXEeT HCNOo/1b30BaTh TakKoe
uie6eranbe IS MOJdydeHusd
6onbwed  uHbopmauum 06
ob6bekTe?

KakoBbl MuUHUMAJ/bHbBlE paa3-
Mepbl HACeKOMOro, KOTOPOro
crnocob6Ha OOHapyXHuTb Jery-
yasi Mbllllb, €CJH OHA H3Jy4aer

26 duamveckull deiiepsepk

yJAbTPa3ByK C  MOCTOSIHHOH

yacroroit 20 k[u?

142, ¢. 353, 354; 280—284;
1493—1497; 250 — 270.

BpoyHoBckoe ABHKEHHE
Cayx

1.67. MoxHO JH ycabllIaTh
6poyHoBcKoe AsHxkeHue. Jleit-
CTBUE CJyXa 3aKJaloyaercsi B
o6Hapy»XeHuu Kone6aHu# 1as-
JeHus BO3Ayxa, He Tak au? Ho
Bejib JaBJjeHHe BO3j]yXa BOJH-
31 Gapa6aHHOH NepenoHKH He-
NpepbiBHO PIYKTYHPYET BCJel-
cTBHE ODOYHOBCKOTO JBHXKe-
Hust mosekya. CkKoJb Benu-
Ku 3TH $aykryauuu? Jlocra-
TOYHO JIH OHH CHJbHBI, 4TOGObLI
HX MOXHO OblJI0 yCJabIWATL?
Ecau ga, To moyemy Mbl He
cabltuuM ux? He ponKHbB au
Mbl H3-33 3TOrO OLULylIaTh MO-
CTOSIHHBIH WIYM B yLiax?

311.

3ByKOoBasi MOUHOCTD
OTHOUIEHHE CHTHAJ/ WyM

1.68. Korga B8 neno BMellIH-
saerca noduuus. OAHH Beye-
PHUHKH NPOXOLAT THXO, APYTrHe
cozgaioTt MHoro wyma. Moxe-
Te JH Bbl TIpy60 NPHKHHYTH
KPHTHYECKOE YHCJAO TOCTeH,
nNpH MpeBbILIEHHH KOTOPOro
BeYepUHKA CTAHOBUTCS IIYM-
HOH? KpuTHuyeckuM MOXHO
CUUTATb TAKOH YPOBEHb LIyMa,
Korjaa roJoc Bauiero cobecen-
HHKa OoJjee HepasJuuuM Ha
¢pone wmyma.

[Tonoxum, xo3siiika npu3sa-
Ja rocred K mNOpsilky — Ha
HEKOTOpOe BpeMms BoLapuaach
THLIHHA, & 3aTeM pa3roBOpbI
BHOBb BO306HOBHJHCh. Uepe3
Kakoe MpHMEDPHO BpeMs LIYyM
B KOMHAaTe AOCTHTHET NpexKHe-
ro ypoBHA?

285; 129; 150, c. 170—177.

Ynapnas BoJana

1.69. 3syku pakernt Pay-2.
Ecan 6b BB monadu B 30HY
apTuajepuickoro  o6erpeaa,
TO BHayaJe ycasmaiun 6bl BoH
cHapsiia, 3aTeM €ro paspbiB.
OnHako, KOTAA BO BPEMS BTO-
poit MHPOBOH BOHHBI HeMIUb
o6cTpenuBanyn JIoHAOH pake-
tamu ®ay-2, 3TH ABa 3ByKa
6bl1Y CABILWLHBI B 06paTHON MO-
C/e/l0BATEJbHOCTH:  CHadajaa
paspblB, @ 4yTb NMo3xe — BOH
aetsiuiedl paxkersl. [Touemy?

142, ¢. 153; 280, c. 156 —160;
290.

Cayx

1.70. «3ddekr APYKECKOH
nupyuku». Kak BB pasiu-
yaere cJjoBa cobeceiHUKa,
KOorja OKpYXKaloWHH WyM 10-
cratouHo cujen? Ecau Bo Bpe-
Mfl LIYMHOH BeYEepHHKH 3arH-
caTb ero roJoc Ha MJeHKy, TO,
NpOC/YLUIHBAA TOTOM 3alHUCh,
Bbl €/Ba JIM €r0 YCHAbIUIHTE H,
y>K KOHeyHO, He pasbepere
ca0B. YeM orsHyaercss 3amuch
OT >XHMBOT'O pasrosopar?

171; 238, ¢. 15, 16; 286.

AKycTHuecKas
cayx

NpPOBOAHMOCTD

1.71. CoGcTBeHHBIH Trogoc B
3anucu. Eciun Bbl Koraa-Hu-
Oylb 3aMHUChIBAJIM Ha MarHu-
TOoOH CBOH roJoc, TO BaC Ha-
BEpHSIKA YAMBHJO, HACKOJbKO
BBICOKHM OH KaXercsi [npH
NpOCJAYUINBAHUK 3amucH. 3a-
IHCbh e T0J0COB JAPYTHX JIO-
Jeff Kazanacbh BaM BMOJIHE HOP-
masabHoid. Ho Baw ronoc — oH
6bl1 coBcem apyroil. B uem
3jlecb MpHYHHA?

312.






index-135_1.png
5.85. IporuBoTymanHbie d¢a-
pbl. [louemy «mpoTUBOTYMaH-
Hble» (apbl aBTOMOOHIA fe-
JaalT xkeatoro usera? [lo-
MOT2€T JIU TO, YTO OHH XKeJThble
Ha camoMm fenae? Himeer in
MpH 3TOM 3HAuyeHue, Tje Bbl
ejleTe: B TOpojle HJH 32 ero
npegesamu?

983, c. 244; 1111, ¢. 40.

5.86. loay6as awbimka. HHor-
Aa HajJ TMOKPHITOH 3e/eHbio
MECTHOCTBIO, He CJHIIKOM 3a-
rps3HEHHOA OTXOdaMHu 4eso-
BeYECKOH JlesTeNbHOCTH, BO3-
HHKaeT O4eHb KpacHBasi, TAHH-
crBeHHass roay6asi  [biMKa.
['ony6oit xpeber B wrare TeH-
neccu, CUIA, u Tony6ue
ropbl B ABCTpa/suu 3HAMEHHTH
UMEHHO cBOe# rony6ofl AbIM-
koit. [Touemy Bo3HHKaeT Takas
oblMKa? Moxer OblTb, B Hel
noBHHeH AbIM? Her, nocko/ibky
oHa HalJloAaercsl Kak pa3 B
MaJoHACe/NeHHbIX, HEempOMBbIIL-
JIleHHBIX padoHax. Moxer, npu-
YHHOA ee CJAYXKHT NOLHATas
serpom nbuip?  Toxe Her,
MOTOMY UTO camasl HacbillleH-
nas ronybas nbiMKa ObiBaer
npu O4YeHb JIeTKOM  BeTpe.
JIbIMKa, HaKOHel, He MOXeT
6biTb TYMaHoM, MOTOMYy UTO
yalie BCEro OHa MofBAsIETCS
TensbiM JetoM. Hem xe B Ta-
KOM cJyyae Bbl3BaHA 3Ta
AbIMKa H moyeMy oHa romybas?

1112; 1165; 1166.

5.87. TeH# B MYTHOH BOAE.
[Touemy B cJerka 3amyTHEH-

HOH BOAE Bbl MOXETe YBH-
1eTh CBOIO TeHb, & B YHCTOH —
ver? [louemy Tenb japyroro
yeJJoBEKa Bbl MOXeTe YBH-
JeTb TOJbLKO B O4YeHb MYTHOH
Bojie?

B 3amyTHEHHOH BO/E BOKPYT

TeHH HabJlaeTcsl  TaKXKe
LLBETHAS KaeMmKa, npuuem OJH-
Kaluwud K BaM KpaH TeHH
OKa3blBaeTCs OKpalleHHbIM
nHaue, yem yjaaneHHblfi. Yem
BHI3BAHO 3TO OKpallUuBaHHe?
3aBUCHT /M LBET KaeMKH
OT TOrO, rlle HaXOAHTCS COJIH-
1e: BMEpeaM BAaC MJHW C3aau?

954, ¢. 321---325; 1565.

5.88. MoJoko B Boje. KanHys
HEeCKOJbKO Kanejab MOJOKa B
CTakaH ¢ BOJOH, MOCMOTPHTeE
CKBO3b HEro Ha HCTOYHHK
6eqoro cpera, Hanpumep Ha
Jamnouky. Jlamnouka moka-
JKeTcsl BaM KpacHOH uau 6aell-
Ho-opaHxkesoli. Temepp mo-
CMOTpPHUTE HAa CBET, OTPaXKEeH-
HbIf OT CcTakKaHa,— OH Ka-
KeTcsl Toay6biM. Uem o6bsic-
HUTb TAakKylo YIHBHTE/bHYIO
pasHuuy B uBeTe?

360, c. 60, 61.

5.89. LBer ta6auHoro pabima.
[IpucmorpeBuinch K AbIMY,
WiylieMy OT cuUraperbl, Bbl
o6HAapy»KHUTe, UTO OH CBETJIO-
rony6o#, Toria Kak H30 prta
Kypsllero mnocje  3aTAXKKH
BHIXOAUT Genbldt abiM. [Touemy
MeHsleTcsi LUBeT Abima? (3JTO
MPOHCXOAUT HE MOTOMY, HTO
H3 JAblMa YLAJSAOTCA CMOJbI
W HHKOTHH.)

155, ¢. 411; 360, c. 62; 533;
536; 954; c¢. 240, 241; 983,
c. 235.

5.90. Lser amma KocTpa.
AHaJOrHYHO H3MeHsAeTcA H
user ablMa kocrtpa. Ha rtem-
Hom ¢oHe (Hanpumep, Ha
cdhoHe llepeBbeB) [bIM KaXKeTcs
cunuM, OHAKO HaJ BEPXYLI-
kamMu gepeBbeB (Ha QoHe

Ona noscioay fiIBAAETCH B UBETe

CBeTJIOro He6a) OH BBITJAAJIUT
)Keatoim. [loueMy uBer abima
U3MeHsieTcs?

533; 954, c. 240, 241.

5.91. Macaanbe
mblbHas  naenka. [louemy
MacJ/siHble MsITHA, BCTpedaro-
myecsi 0o6bIUHO Ha Tmpoe3xel
yacTH YJHU, oKpalueHnbl? Kako-
Ba ToJILMHA 3TUX nAten? O6s-
3aTesibHO JIM YJUUA MpPH 3TOM
JLomKHA 6blTh MOKPOH? MOXHO
/Y yBUJAETh NATHA B 06/auHyI0
NMOrofly HWJAH OHH 3aMETHBI
TOJNBKO B MpPSIMOM COJIHEYHOM
ceere? [lombiTa#iTech paccuH-
TaTh WHPHHY OJIHOI'O OKpAlLleH-
HOTO KOJblLlA W CpaBHHTE
noJyueHHOe 3HaYeHHe C H3Me-
peHHbiM. Bausier saum Ha pac-
yerHoe 3HaueHHe  LIHPHHBI
Kodbla ToT ¢akrt, uro Connlie
He SIBJSETCS TOYEUHBbIM HCTO4Y-
HUKOM?

[Touemy TOHKHE MBlIbHbIE
mieHkn okpaureds? Kakosa
TOJNIUHHA MBbLIbHBIX TJEHOK,

nsATHa H

.B KakKOM HHTepBaJe 3HauyeHHuH

TOMUHMHBI OHH  OKpalleHbl?
[Touemy HMEHHO B 3TOM HHTeEp-
BaJse? [louemMy Ha HEKOTODbIX
MJeHKax HMeWTCs  YepHble
yuactku? [louyemy, HakoHew,
rpaHUlta MeXAYy UBETHBIMU H
UepHbIMM YyyacCTKaMH BbIpa-
JKeHa CTO/Mb OTUETJIHBO?

322; 528—531; 533; 954.

5.92. liserosnie  3ddeKThl
nocae kynauus. [louemy, kor-
jJa Bbl, H3PALHO MOMJaBaB,
BBIXOAMTE H3 BOjIbl, OTHH
KaXyTcs BAaM OKDYXKEHHBIMH
11BETHBIM OpeoJIoM?

135
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| OJlTHAKO MHOI'He MecyaHble MJs-
{ )KM yKpalleHbl POBHbIMH 3yG6-
! uamu no Bcel gauHe. Kak oHHU
o6pasyloTcs?

1 629; 648, ¢. 5490; 650; 682—
691.

Puc. 4.60. 3ybuaras kpomka naf-
ora.

Cusibl BO Bpainaiouieics
CHCTEME OTCYeTa
TpeHHe

4.61. Cnupaabs kmana. [Ipen-
NOJOXKHM, TIle-TO HaJL OKeaHOM
JlyeT POBHBII BeTep H MOJA €ro
BO3/1€HICTBHEM TOTOKH OKeaH-
CKOH BOJbl HAUHHAIOT Hepeme-
marbc. B kakom HanpasJje-
HuM? B HanpasaeHuM BeTpa
win 4yTh Jeee? Hackoabko
MHe H3BECTHO, 3TH TeYeHud Ha-
npaBjeHb  MeprHeHAUKYJ/IAPHO
BETPY: B CEBEPHOM MOJYLIAPHH
BIPABO MO OTHOIIEHHID K Ha-
NpaBJ/eHHI0 BeTpa, a B I0XK-
Hom — BJeBo. [Touemy? Teue-
nue B6au3H Geperos Kasnugop-
HHH MOXET CJYXHTb HJJIIOCT-
pauHed 3TOro sIBJeHHA J1Js
OTHOCHTE/JbHO MEJKHX BOL.
O6ui4HO BeTpbl TaMm AYyIOT B
103KHOM HamnpasJeHHH mnapaJ-
| 1enbHO GeperoBOH JHMHUM, a
BEPXHHUE CJIOH BOJbl B OKeaHe
[ABHKYTCA Ha 3anafp.

580, c. 76—79; 692.

Buxpu
CHJIBI HHEPLHH
TpeHHe

| 4.62. Ycuaenne okeaHCKHX Te-
| yeHHH B 3amajHOM HanpasJe-

HuH. M3BecTHO, UTO Kak B ce-
BEPHOM, TaK H B I0XKHOM MOJY-
wapusix Gojiee CHAbHBIE OKeaH-
CKHe TeueHHsI MPOXOAAT B 3a-
NnajHO# 4acTH OKeaHOB: B ce-
sepuoit Ataantuke — loabd-
CTPUM; B 103K HOH ATsaHTHKe —
Bpa3uabckoe Teyenue; Ha ce-
Bepe Tuxoro oxkeaHa — Teue-
nue Kypocno; B Huauiickom

okeane — Aryasic.  (Enunucr-
BEHHOE  HCKJIOUeHHe  Ipej-
ctasJjser tor THXOro okeana —
B6au3u Gepero Ascrpasnuu

nofo6HbIX TedeHui Her.) Ilo-
YyeMy CHJbHbIE TEUEHHS «IpPej-
NOUUTAIOT> 3anan?

666, c. 1025; 692—696.

Bropuunbiit noTox
UEeHTpoGexHasA CHaa
TpeHHe

4.63. Yannkn 8 uae. [louemy,
KOT[a Bbl pa3MellnBaere 4aH,
YaHUHKU cOGHPAIOTCA B LEHTpe
yamku? [lo-Buaumomy, 370
MOXHO Obl10 Obl OOGBACHUTH
neidcTBHeM UEeHTpPoGexXHOH cu-
Jbl, HO Bellb B UeHTpUPyre 6o-
Jee TsixKesble MpeAMeTH yia-
JSIOTCA OT OCH BpauleHus. Kak
Ke O6BACHUTb CTOJ/b 3arajou-

| HOe noBejeHHe YAHHOK?

44; 73; 700, c. 84, 85; 716.

BTopuuHbli moTok
ueHTpoGexHas cHaa
TpeHHe

4.64. Meanapbl B pycaax pek.
Pyubn u peku, oco6eHHO cTa-
pble, pelKo TEKYT MPSAMO: MOouy-
TH Bcerga HMX pyc/Ja BecbMa
n3BuauCcTHl (puc. 4.64). ITopo#n

!
s

OTKJOHEHHE pycaa B CTOPOHY
TaK BeJHMKO, UTO peKa «CIpsM-
JisieT» ero, a yyacToK cTaporo
pycia o6pa3syer «CTapHuy» —
nogkosoo6pasnoe ozepuo. Ko-
HEe4YHO, H3BUJIHHBI B pycJax pek
(MeaBApL) MOXHO OOBSICHHUTD
HEpOBHOCTAMH MECTHOCTH, TeM
He MeHee pycJ0 PeKH, Ka3ajaoch
6bl, 10MXKHO ObITh 6osee nps-
MbiM. Yem ke 0O6YC/OBJ/IEHbI
MEAHJpHI?

44; 73; 360, c. 43—48; 364,
c.78, 79; 453; 679, ea 9,
c. 82—85; 698, c. 56—58; 699,
c. 144, 145; 700, c.84—87;
701—715; 1059; 1060.

O6TeKkaHHe XHIKOCTbIO
npensiTCTBHM

rpajHeHT JaBJIEHHS
CHJBl BO Bpainaiouieics
CHCTEMe OTCYeTa

4.65. lllapuk BO BpaialoLeM-
¢ nortoke soabl. HeGonblioh
MOJbIH AapHK YacTHYHO 3a-
NOJIHUTE BOAOH Tak, uTobbl €ro

NJOTHOCTb AOCTHIJIA TakoH Be-
JHUYHUHbI, NDH KOTOpOﬁ HIapHK

byps B crakane sogn 97
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ypcaom Ppyna. Ecau umcrio
Ppyna menblue |, To NOTOK sAB-
JasieTcsl «JOKPHTHYECKHM», ec-
JIY K€ OHO npeBbiliaeT 1, To no-
TOK 6yner «cBepXKpHTHue-
cKuM». [HapaBiuuyeckuii cka-
yok HabJonaeTcss TaM, rie
CBEPXKPHTHYECKHH TIOTOK Te-
pPeXOAHT B AOKPHTHUECKHH.
Beicora c10st BOAbI H3MEHsIETCS
NOTOMY, UTO CKOpPOCTb pac-
fIPOCTPAHEHHS BOJHbl 3aBHUCHT
OT KOpPHS KBAAPATHOTrO H3 IJy-
6unbl. Hanpumep, npu runa-
pPaBJHYECKOM CKaUYKe B KYXOH-
HOH pakoBHHE TOIHHA BOJ-
HOTO CJIOSl BHYTPH KOJIbUA Ma-
Jla, CKOPOCTb pacmpocTpaHe-
HHS BOJIHBl HeBeJHKa, U Mo-
TOK 3/1€Ch SIBJISIETCS] CBEPXKPH-
THYecKUM. BHe kosbua Tosiu-
Ha cJ0s 6oJiblue, COOTBETCT-
BEHHO G6oJbllle H CKOPOCTHb
BOJIHBI, [TO3TOMY MOTOK CTaHO-
BUTCHl JOKDHTHUYECKHM.

B cayuae npuanBHOA BOMHEI
NPHTOK BOIbI K cyXKaroLuemMycs
H MOAHHM AW EMYCSl BBEPX Ka-
HaJly AenaeT MOTOK CBEPXKpH-
THYECKHM AJ151 11060 BOJIHHI,
BO36yXaaeMoli  KakKHM-AHGO
npensitTCTBHEM Ha IYTH 3TOro
noroka. B npuauBHOK BoOJHE
MPOHCXOJIHUT MePexoj OT CBEPX-
KPHTHYECKOro MOTOKAa K AOKPH-
THYECKOMY, TOCKOJIbKY YBeJH-
yeHHe TJayOHHB TPHBOIHT K
pPOCTY CKOpPOCTH pacmpocrtpa-
HEeHHS] BOJH B BOJE.

4.59. O6 sToM omnbiTe MHe He
nonajgajoch HHUKakuX My6JiH-
Kauu#. BBITb MOXKeET, BBl 3a-
XOTHTE HCCJAeaoBaTh Ja”HOe
SIBJIEHHE CaMOCTOSITENbHO?

4.60. IlpuunHbl o6pasoBanus
3y6uyaTod KaeMKH Ha MJsiKax
B HAcTOsI(ee BPEMsi TOJIBKO Ha-

YHHAIOT HCCJaeqoBaTh. DBbLIo
BbIABHHYTO HEMaJ0 pa3THYHBIX
THIIOTE3, HO HH OJIHA H3 HHX He
nosiyunsa o6ILero NpH3HaHHS.
[Ipexnonaraercsi, B yacTHOCTH,
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4yTo Gosbline 3y6Ubl BO3HHKA-
I0T T0J BJIHSIHHEM «CYJIOSI»,
0co60r0 THIa BOJTHEHHS] HA MO-
pe, MPH KOTOPOM Ha TLISIXK Ha-
6eraloT BOJHBI, OTCTOSILHE
APYT OT APYra Ha paBHOM pac-
crosiiuu. COriacHO 3TOH IHIO-
Te3e, OCTPOKOHEYHbIE YaCTH
3y610B 06pasyloTcs MexIy
BOJIHAMH, TJle MepeHoC YacTHI|
CO IHa MOpS B HalpaBJeHHHU,
napaJjelbHOM 6eperoBoi JH-
HHH, MHHHUMaJjeH. 3akpyrjed-
Hbl€ 4acTH  («3aJHBUHKHU»)
BO3HHKAIOT TaM, I'le BOJHBL CY-
JI0s1 CTEKalT 06paTHO B MOpe
H TOJAMbIBaHHE [HA MaKCH-
manbHo. IlpununHbl o6pasoBa-
HHS MEJKHX 3y61 0B ellle MeHee
HceaenoBanel, HepaBhuo 6niia
BBHIJIBHHYTA THIOTe3a, KoTopas
yTBep:KAaeT, 4yTo Haberawolue
Ha Oeper OKeaHCKHe BOJHbI
CO3/aI0T CTOsIYHE BOJHBI, pac-
NOJOXEHHbIE MOL HEKOTOPhIM
yrjiom K G6GeperoBod JIHHHH.
['pe6uu 1 BnaguHel 3THX CTOSI-
UHX BOJH M NPHAAIOT [JISKY
3y6uaryio dopmy.

4.61. M3-3a Bpauietns 3emuu
Ha IBHXYLIHECS 4acTHUH BO-
Abl  JeHCTBYyeT KOPHOJHCOBA
CHJIA, MOJ BJHSIHHEM KOTOpPOH
MOBEPXHOCTHBIH MOTOK OTKJIO-
HSIeTCsl OT HalpaBJeHHs BeTpa
(npumepHo Ha 45° BnpaBo
B CEBEPHOM MOJYLIapHH H Ha
45° BneBo B 10KHOM). Ecau
NOTOK JIaMHHapHb# («rsan-
KHii»), TO ero OTKJOHEHHEe BO3-
pacraer c yBeJHUEHHEM TIJy-
6unbt. I'paduk 3aBHCHMOCTH
BEKTOpa CKOPOCTH MOTOKa OT
rnyOHHbL  Ha3blBaeTCsi  CIIH-
paabio DkmaHa. [as  Ttoro
4TOObI ONpegesHTh NOJHBIH I0-
PH30HTAJIbHBIH TI€PEHOC BOMbL,
HY>KHO NPOHHTErPHPOBATH BEK-
TOp MOTOKa 1o ray6uHe. Bbl-
YHCJEHHs] T0Ka3biBalOT, dTO
HalnpasJeHHe MOJHOTO NepeHo-
€Ca BOJHBIX Macc TpPHMEpHO

NepreHIHKYISPHO
HHIO BeTpa.

HarnpaJe-

4.62. BcaeacTsue TOro, 4yTo Ko-
pHOIHCOBaA CHJIAa H3MEHAeTCs
C WHPOTOH, o6LLasi UHPKYJIsi-
UM BOAbBI B OKeaHax cMmellia-
eTcq K 3anany. «JIMHHH TOKa»
Ha 3anaje YILJOTHSIIOTCS, M0O-
TOMY TeyeHHsl Tam 6GoJsee HH-
TEHCHBHBI,

4.63. LlentpoctpemuTenbuoe
ycKopeHHe, ofecrneunpalomee
BpalieHHe uasi BOKPYr OCH,
npoxoasiliieli yepes ueHTp vaii-
KH, BO3HHKAeT 3a CUeT pasHoc-
TH JaBJeHUH Yas y CTEHOK
YallKH H OKOJIO OCH BpallleHHSA.
3ta pa3HOCTb AaBJEHHH NpPH-
BOJHT TakKe K 06pa3oBaHUIO
elle ONHOTO, TaK Ha3biBaeMo-
ro BTOPHYHOrO MOTOKa, KOTO-
peil M coGHpaeT YaHHKH B
ueHTpe uyalwkH. Paccmorpum
ABa TOPH3OHTAJbHbIX CJOA
qyasi — BEPXHHH M  HHXKHHI.
B ofoux caosix nasnenue no
Mepe ynajeHHs OT UeHTpa
yBeHuuBaercsi. Ho B HHKHeM
cj10€e 1411 o6ecrneyeHust HeHTpo-
CTPEMHUTEABHOTO  YCKOpEeHHS
HeobxoqHmMa MeHbllasi pas-
HOCTb JlaBJIeHHH, TaK KaK H3-3a
TPEHHA O JHO Yaulku uyall B
3TOM CJIOe He MOJKeT BpalliaTh-
Cfl Tak e 6biCTPO, KakK B BEPX-
HeM. Takum o6pa3om, B 060HX
CJIOAIX CYLLeCTByeT pPa3HOCTh
RaBJIEHHH, HO B BEDXHEM CJIOE
oHa Gogbuie. Jlo60o# MaJbii
o6beM yas, HaxoAHMBIIHHCH
nepBOHAYabHO y Kpasi Bepx-
HEro cJiosi, He TOJbKO Bpaina-
eTcsl BOKPYT LEHTPaJbHOH OCH,
HO moxg pedcTBHEM pa3HOCTH
JaBJeHHH y CTEeHKH 4YallKH B
BEDXHEM H HHIKHEM CJIOSIX OIy-
CKaeTcsi BAOJb CTEHKH KO [HY.
OnHoBpeMeHHO BO3HHKaeT TOK
XKHIKOCTH BBEpX B/O0Jb LEHT-
paJibHO# OCH, KOTOpBbIH 3aTem
pacxoguTcs MO pamHycy K
Kpato BepxHero cjos. [Tostomy
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OpHako 3areM BHXPU CXO-
IATCH BILIOTHYIO, H HUCXOMSI-
lee JBHXKEHHE NPeKpalaeTcs,
Torpa caex camosera, ecau
CMOTPETb CHH3Yy, CTaHOBHTCS
MOXO0X Ha <«BO3AYLIHYIO KYKY-
pPYy3y», CBfI3aHHYI0O TOHKHMH
y4acTKaMH, B KOTOPHIX MOX-
HO pas/IHYHThb [IBA CJeja.

3.33. [lo-BumHmMomy, ueHTpa-
MH 00pa3oBaHusi My3bIPbKOB
CJTyXaT YaCTHLbl COJIH.

3.34. Bo3ayx, corperbiii or-
HeM, Jierue BO3jyxa B KOMHa-
T€, NO3TOMY OH YyCTpeMJsieTcs
B Tpy6y. Hauaswasicss takum
o6pa3oM LHPKYJASILHA BO3AyXa
NPONOJKAeTCA Jaxe B TOM
cJyyae, ecJH OFOHb pasJo-

JK€H He HeNOCpPeICTBEHHO TOoj
Tpy6oi. Uem Bblllie TpyGa, Tem
Jydllie B Hell TfAra, Tak Kak
B 0oJsiee BHICOKOH Tpy6e 60Jb-
e TEIJIOro JIerkoro BO3AyXa.
Huorna nbiM u3 TpyGbl BbIXO-

JHT KJAyGaMH. DTO O6bSACHSAET-
¢sl TJIOXOH TArOH, BCJAEACTBHE
yero B TpyOy cBepxXy IMepHo-
JHYECKH 3aTeKaeT XOJOIHbIH
BO3IYX.

3.35. IlpoxaagHbiM  Beuepom
I‘Opﬂ‘{l’lﬁ AbIM H rasbt Jydllue
MOAHHMAIOTCH  BBEPX,  4eM
JIHEeM, Korjaga J0CTaToOyHO
TenJao.

3.36. BHauase ropsiune rasoli
OT CHraperbl MOJAHHMAIOTCH
OTHOCHTEJbHO MeJIJeHHO, 006-
pasysl JlaMHHapHbIH NOTOK.
Onxako mpu mogneme BhiTAJ-
KHBaILasg CHJaa, AEHCTBYIO-
1as Ha ropsiuie rasbl B OKpy-
XKaoILeM XOJOJHOM BO3JAyXe,
YCKOpSIET HX HAaCTOJNbKO, 4TO
NOTOK HAuyHHAeT 3aBHUXPSATLCS.
OO6BIUHO TYpGYJEHTHOCTL BO3-
HHKaeT Ha pAaccTOSHUH MpHU-
MEpPHO 2 cM.

3.37. B o6uiem nosejeHue Bbl-

XOAsLIEero U3 TpyOsl abiMa 3a-
BUCHT OT TOrO, KaK Hu3Me-
HAETCA TeMIeparypa ¢ BLICO-
TOH Ha ypOBHE BBIXOAHOIO
oTBepcTHA TPyObl. Ecau ¢ yBe-
JIHYEHHEeM BBICOTHI TeMmmepa-
Typa pes3ko BO3pacraer (3TO
Ha3blBaeTcsi  TeMIepaTypHOM
HHBEPCHeH), TO ropsiude rasbi
Heé MOTYT NOIHHMAaTbCA BBEpPX
H3 TpyObl, a CTeJsiTCS rOpHU-
30HTAJbLHO MO BETPY, KakK Mo-
Ka3aHo Ha BepxHed KapTHHKe
(puc. 3.37a). Ecau Temnepary-
pa BO3Jyxa OT YPOBHSI 3eMJIH
J10 Bepxa Tpybbl yMeHbllaeTcs,
a 3aTeM BO3pacTaeT, TO IbiM
He TOAHHMAercsl, HO MOXEeT
ONyCKaTLCS BHH3, MepeMelliy-
Basich C BO3/YXOM, KakK 110kasa-
HO Ha BTOPOH KapTuHKe. Ecau
C YBeJTHUEHHEM BBICOTHI TeMIIe-
patypa BO3Jyxa MOHHXKaeTcst
MENJEHHO, TO [bIM H3 TPYObI
OyaeT BbIXOAHTb, KakK IOKasa-
HO Ha TPeTbeM  pHUCYHKe.
M1 nakonen, ecaun Temneparypa
pPe3KO TIOHHIKAETCS C BbICO-
TOH, TO AbIM Oyaer MOJHH-
MaTbcsl BBEPX, HO OJHOBpe-
MEHHO TelJOBble BHXPH MO-
ryr orbpacplBaTh €ero BHH3
(HuxHsAs KapruHka). [lorok
rasoB B CEePeIHHE BbLIXOJHOIO
OTBEPCTHA TPyObl HanparJeH
BBEDX, a [0 KpasiM — BHHU3.
[TosTomy npu serkom Berpe,
KOTOPBIA He cnocobGeH pazpy-
WHTh ABOHHOH BHXpb, o6Gpa-

-3YIOUIMHCH MPH BLIXOA€ AbiMa

H3 TpyOGol, Wiedd AbiMa pasje-
JeTc  MocepenHHe HalaBoOe
(puc. 3.37,6).

3.38. KpHcranasl Jbaa pacryr
rJaBHbiM  00pa3oM B OJHOM
MJOCKOCTH, Ha3biBaeMol 6a-
30BoH. [opasjgo MenJseHuee
HX POCT TNPOHCXOIHT BIOJb
OCH, NepHeHAUKYJSIPHOH 3TOH
MJIOCKOCTH,— OcH ¢. [Ipeumy-
LieCTBEHHasi OPHEHTAlHS KpU-
CTaJJIOB Jibjla, MOKPbIBAIIIEr0
MIOBEPXHOCTL 03€pa, B PasHbIX

MecTax pazjuyHd, COOTBET-
CTBEHHO, PaszJjuiHa UH CKO-
pocTb TasgHust Jsbaa. Ha Ttex
y4acTKax 3amepsiueidl nosepx-
HOCTH, [jAe KpHUCTaJJ/lbl Jbia
ODHEHTHPOBAHBI TakK, 4TO OCb
€ TOpH30HTaJbHa, NOATAHBA-
HHe MPUBOJAUT K 06pa30BaHUIO
BEPTHKAJbHBIX  H30JUPOBAH-
HBIX KPHCTAWJI0OB, KOTOPLIE,
CJIOBHO CBEYKH, BO3BBILIAIOTCH
Haj noBepxHoctbsio. [lon ned-
CTBHEM KalUJISPHBIX CHJ BO-
jla TOAHHMAeTCst MeX1y «CBey-
KamH», H 5TH Y4aCTKH BbIlJsi-
asat rtemMubMH. Tam, rae och
¢ KpHCTAJJIOB OpPHEHTUPOBA-
Ha BEPTHKAJLHO, 1IOBEPXHOCTh

‘Ibga obpaszoBaHa GOJbIIKMMHU

FOPU3OHTANLHO PacloNoXKeH-
HLIMH KpHCTa/lJ1aMH, KOTOpblE
NOATAUBAIOT M3HYTPH, C031a-
Basi  COTOOOPA3HYIO,  fUeH-
cTylo crpykrypy. Takue yua-
CTKH KaxyTcs 6ojice CBeTbi-
MH. TemHble y4yacTkH Jbia
CUJbHEe HOMVIOUAIT COJHEY-
HbI# CBeT, CKOpee COorpeBatoT-
CHl, NMO3TOMY OHM MeHee [pou-
Hbl, UEM CBeTJIble.

3.39. Jlex B ocHOBHOM Taer
npu 0° C; ogHako B 3aBHCH-
MOCTH OT YHCTOTbI BOALI TOYKA
3aMep3aHusl MOXKeT OKa3aTbCs
H HHXKe. XOpOUWOS OUHIIEHHYIO
BOAY MOXHO [€peoxJiajHThb
(To ectb OXJagHTh HUXE TOY-
KM TastHHst Jbla Tak, YTO OHA
TIPH 3TOM HE€ 3aMep3HeT) [0-
utd 10 —40° C. [1pu najsuuuu
npuMeceil Boja MOXKeT HAuyaTh
3aMep3aThb NpH GoJee BhICOKOH
Temrneparype (KOHEUHO, He Bbl-
e TOYKH TastHHR JbjJad), NPH-
4eM KOHKPEeTHOe 3Ha4eHHe 3TOH
TemnepaTypbl 3aBUCHT OT KOH-
UEeHTpaUUu U TMPHPO/Abl I[IPH-
mecefi. [lpu oxJsakaeHuu BO-
bl BCJAEACTBHE  CJAYUaRHbIX
daykTyauui (o6yCJaOBACHHBIX
TEMJIOBbIM JIBHXKEHHEeM Mode-
Kysl)  Koe-rae  ofbpasylorcs
MedbyaHllne OCTPOBKH Jibia,
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J aBaenune
(3.1—3.9)

3akon boiias — MapHorra
armocdepHoe H
FHAPOCTATHYECKOE
AaBJEHHS

napuHaJjbHoe gasJlieHHe

1. «Jlopoanas» cTiwwapaecca.
Jloc-Anpxkenec (AMl). Uro
Npou30#H/aeT CO CTIOApAecCoH,
HajeBlWed HalyBHOH KyNaJfb-
HHMK, Koraa npu Habope BHI-
COTHI B caJjioHe camoJera Mo-
HHM3WUTCH JlaBjieHue?

Tel npaB, [epman,— Ky-
NajJbHUK HALyeTCsl.

Kak coo6uiun B NATHHLY
KOppecnoHleHT rasetnl «Jloc-
AHpKenec Tafime» MostT
Y3/HCTOK, UMEHHO Takoe He-
MpPUSATHOE TNpOHCLIECTBHE CHY-
ynunoch Ha 6opTy camoJera,
HanpaBasislierocss B Jloc-
Anpxkenec. XXypHanaucr Tak-
THYHO He Ha3BaJ aBHAKOM-
MaHUIO U UMA AEBYLIKH.

«Korga ona ymeauunaach
B o6beme npumepHo A0 46-ro
pasmepa, TO B OTYasIHUH CcTaja
HCKaTb BbIXOJ H3 MOJOMXKEHUS.
Ha rnasa et monasacb onHa
naccakupka, y KOTOpPOH LIJIS-
na 6bl1a 3aKOJ0Ta Heb oMb oH
6ynapkoii. BelxBatus 6ynaBky,

cTioapaecca  IPHrOTOBHMJECH
BOH3HTb ee cefe B Ipyilb.
OgHako  jpyrof  nacca-

J)KUp — HHOCTpaHey — peun,
4TO cTIoaplecca Bnibpana Ta-
KOH, Naneko He JYYIIHH, Cro-

co6 COBepLIHTb  XapakHupH,
v Gpocuncsi K HeH, uTOOBI
noMeuarb.

Bckope nopsilok 6bl1 BOC-
CTAHOBJIEH, HO pacKaThbl cMeXa
elie LOJTO He CMOJIKaJ/u».

YsiiHcTOK yTBEpXKIaJ, UTO
3TO peabHbIH cayyail. Xopouwo
ele, 4YTO TaKHe KynajbHHKH
605ITCH MPOKOJIOB.

Moxere Jd Bbl paccyH-
TaTh, KaK 3aBHCHT 00beM Ipy-
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JIM cTIoaplecchl B Kyna/bHHKE
OT [aBJEHHS B CaJOHE caMo-
Jera?

3.2. Kak Hcneub mHpOr BbHICO- |

ko B ropax? [louemy HeoG6-

XOAHUMO BHECTH H3MeHEeHUd
B peuent nupora, ecjiu e€ro
npuaercd nmnedyb Ha BbICOTe

6onee 1000 M Hax ypoBHeM MoO-
pa? B sTom cayuae, KaKk Hanu-
caHo Ha KopoGKe ¢ nonygabpu-
KaToM, Hy>KHO J006aBHTb 60/1b-
le MYKH W BOIbl H BbIEKaTb
nupor npu 6oJsee BbICOKOH TeM-
neparype.

316, c. 184—186.

Jasaenune
BJAXHOCTDb

3.3. bapomerp — aabnuiickas
xuxHHa. OnlHa U3 cambix 3a-
MeuyaTe/NbHBIX Beniuy moe# Ha-
6ymkn — 3To 6apomerp, clle-
JaHHbIH B BHAe aJbIHHCKO-
ro gomuka. Korpa armocgep-
Hoe AaBJ/ieHWe najaer, U3 A0-
MHKa  BBIXOJHT  MaJeHbKHH
yesnoBeyek, ytoObl Mnpegynpe-
JUTb O HajBurawuedcsa 6ype.
B xopolyto morony u3 LomMHka
MOSIBJsIETCST MaJleHbKasl JKeH-
LLHHA.

Kak pedctByer srtoT 6a-
poMeTp: AeHCTBHUTEJNbHO JIH OH
nu3MepsieT atMmocepHoe aaBJe-
Hue? $1 3aMeTHJ, UTO €CJIH ero
MOBECHTb B BAHHOH KOMHaTe,
TO OH TpeAcKa3blBaeT MIOXYIO
norogy ropasjo uaue. [loue-
my?

317, ¢. 201; 308, c. 209.

3.4. Byps u kosoxeu. Mos 6a-
6ylIKa YTBEepXKIAaeT, 4TO BO
BpeMs GypH H3 ee KO/JOAuLa
Jerye KauyaTb BOLY, HO A/
MUTbSl TakKasi BOAA 4acTo He-

H

NpUrogHa  M3-3a2  CHUJbHOTO
ocanka. OHa TOBOPHT, UTO 3TO
He 3aBHCHT OT TOrO, HAeT
JOXAb uau Her. bBwono 3a-
MeUyeHO TaKXKe, YTO MOUIHOCTb
aApTe3NaHCKUX CKBAXXHH YBe-
JUyuBaercss BO BpeMms O6ypH,
npUYeM 3TO TaKXKe He CBA3AHO
¢ noxpaem. [lTouemy CcKBaxH-
Hbl pearupytoT Ha 6ypio? Boa-
MOXKEH /I MPOTHBOMOMOXKHbIA
3¢pdekt, u ecau Aa, TO NpH
KaKHX yCTOBHAX CKBAaXKHHA ne-
pectaeT AaBaTb BOLy?'

318, c. 143.

¥Ynpyroctb
MOBEPXHOCTHOE HATSIXKEHHE
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|

|
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|

i 3.5. Onun Boanymnuu WapHK

§ Haaysaet apyroi. Hanayite
B2 OJHMHAKOBBIX  lUAapHKa,
OAUH 4yTb Oosbllie ApPYyroro,

; H COENMHHUTE MX MeXAay cobo#
KOpPOTKOH TpybGko# (pHc. 3.5).

i Kak noBenyT ce6si LIapUKu?

| Bbyner su wmeHbwu#i WapHK

! HajlyBaTbcs 3a cueT Oosblie-

i ro? HuTydunsi, BO3MOXKHO,
NOoJACKa3biBaeT BaM HMEHHO
3TO, OJHAKO B [IeHCTBUTENb-

[ HOCTH TDOHUCXOAHT obparHoe:

f MeHbIUHH LIapHK yMeHbIIAeT-

|

csi, a O6oJbuIHA — yBeJIHUH-
BaercA. [louemy? AHasoruy-
HYIO KapTHHY MOXHO Ha6Jio-
JaTb MW Ha MbBUIbHBEIX MOy-
3bIPHAX.

321; 322; 549; c. 335—336;
550.

' 10T 3)PeKT MOKET NOCAYXKHTbH
NPHYHHOH HEAPHATHOCTH, KoTopas
OXKHAAET HEeOCTOPOXKHOrD aBMamacca-
KHpa, €ClH OH OCTaBHT B KapmaHe
KOCTIOM@ OObLIYHYIO MEepbEBYID &@BTO-
PYUKY: OHA MOXeT «NoTedb» M HCRau-
KaTb KocTioM.— [Tpus. ped.
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2.74. W3-3a TpeHUs NPHJIHB-
Hble TeyeHUs Ha JIyHe cO3Zal0T
MOMEHT CHJ, 3aMeIALIHX
ppauienue JlyHbl BOKpYr co6-
cTBeHHOH ocH. B pesyabrate

N S

OHO CHHXPOHH3HPOBAJOCH C
ppauteHueM  JIyHbl  BOKpyr
3emsnu. DbBuaaromaps  Takomy

CHHXPOHHOMY BpalleHHio JIyHa
Bcerpa obpaiieHa K 3emJe on-
HOH M TOH Xe CTOPOHOH.

2.75. Op6uTa CyTHHKA LOJXK-
Ha JlexkaTb B IIOCKOCTH, MPO-
XOHsilllefl yepe3 LEHTP 3eMJIH,
TaK KakK JefcTBymollas Ha
CIYTHHK CHJIa TSIKecTH Ha-
npasiena B 3Ty Touky. Cnyrt-
HHK He MOXET BCe BPeMs «BH-
ceTb» Hajl TOYKOH, pacroJo-
KEHHOH Ha onpeleseHHOH LiH-
poTe, TaK KaK HPH 3TOM LEHTp
ero opObuTH He coBmnajga/j Obl
C UEeHTpoM 3eMJIH.

2.76. [lyreirecTBHe «MO BOCb-
MepKe» TpefyeT MeHbIUHX 3a-
Tpart 3Hepruu. [Ias Toro 4Tobmnl
ponererb A0 JIyHB, KOCMHue-
CKHH Kopabub [OJXKEH 10
KpaiiHell Mepe TOCTHTHYTb TOY-
KH, 338 KOTODOH TIpHTSIKeHHe
JlyHbt mpeobsanaer Hag npH-
TsKedHeM 3eMJH, a uToObl
OCYILLeCTBHTb 3TO C HAHMEHb-
IUHMH  3HEPreTHUeCKHMH 3a-
TpaTamu, Kopal/ib [JOJIKeH
CTPEMHTBCST KaK MOXHO MEeHb-
e OTXOJAHTb OT JIHHHH, COeIH-
usiomel HeHTpu 3emuu u Jly-
HbI.

2.77. Jlyna, Kak u 3em.1, 06-
pamaercsi Bokpyr CoJHua,
MpUTSXKEHHe e 3eMJIH BHOCHT
HCKaXKeHHUs1 B ee OPOHTY.

2.78. Tlox pefictBHeM 1IpUTH-
JKeHHs1 6OJbliHX Macc OJu3-
JeXaliHX Trop OTBeC MOXeT
OTKJOHSITbCS  OT  BEPTHKAJH
Ha HECKOJbKO AECATBIX AoJed
yrJOBOH CEKYHIbL

i
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2.79. BcieacTBHe TpeHH B
aTmoccepe TMOJHasl 3JHEPrHs
CIIyTHHKA YMEHbIUACTCS, HO €ro
NoTeHlHalbHASA JHEPrUs JHIUIb
HamNoJOBHHY HIeT Ha Harpesa-
nue. OcrasbHas ee 4yacTh Ipe-
obpasyeTcsl B KHHETHYECKYIO
sHepruto. B pesyabrare, He-
CMOTPSI Ha CONPOTHBJICHHE BO3-
1yXa, CKOPOCTb CIYTHHKa BO3-
pacraer. Kowneyno, pazaHyc
Op6HUTBI IPH 3TOM YMEHbLIAET-
cAl, TaK UYTO yBeJHYEHHe CKO-
pPOCTH TPOHCXOAHUT TOJbKO A0
Tex I0p, MOKa CMyTHHK He Cro-
PHT.

3.1. O6bem BO3LYXa, KOTOPHIH
HaxOAMTCSI B HadyBHOM Ky-
najpHHKe, O6GDATHO IIPOMNOp-
LIHOHaJIeH aBJeHHIO B camodie-
Te. Kak H3BecTHO, jJaBJieHHe
Ha BbICOTE MeEHblUEe, yeM Ha
YpOBHE 3eMJIH, MO3TOMY 06beM
KynmaJbHHKa YBeJHuHJCH. Ec-
Au Obl repmMeTH3alUHusA macca-
JKHPCKOTO CcaJioHa camoJera
HEeOXKHIAaHHO HapylwHaach H
JaBjieHHe B HEM pe3Ko ylna-
Jo Obl [0 BEeJIHYHHbI aTMO-
cepHOro gaBieHHs 3a 60pToM
caMoJsieTa, TO KyNnaJbHHK CKO-
pee Bcero 6nl B3opBaJcs.

3.2, ITockosnbKy aTtmocdepHoe
JaBJjedue najgaer ¢ BBICOTOH,
TO MPH OJHOH U TOH XKe TemIe-
patrype neuu Ha GoJblleHd Bbl-
coTe W3 nupora 6Oyner Bbina-
puBatbcsi Gosbiie Bopbt. [lo-
3TOMY B TeCTO HYXHO JO-
6aBuTb 6osblre Boabl. Kpome
TOTO, NMPH NOHHXXEHHOM aTMO-
chepHoM 1aBJeHHH ofpasyio-

HIMACST BHYTPH TIHpora ras
3aCTaBHT ITHPOT CHJIbHEe MOA-
wuMatbcsi. [IpH 3TOM  cCTeH-

KH ra3oBbiX NMy3bIpbKOB BHYTPH
TecTa MOTYT He BbIIepXKaTb,
H nupor onager. -Hrobbi
NHPOr He [ponaJd, MOXHO,
HanpHMep, YMEHbIUHTb KOJIH-
yecTBO caxapa B TecTe — TOr-
na raza Oymer o06pa3oBh-

{ 3.4. Xors,

BaTbcsi Menblie, OgHako He-
JOCTaTOYHOEe KOJIHYeCTBO ca-
Xapa MOKeT HCHOPTHTb BKYyC
nupora, MHO3TOMY B pelenTe
pekomeHnayeTcsi He  yMeHb-
lwaTh KOJHYeCTBO  caxapa,
a yBeJHYHBaTb KOJHYECTBO
MYKH — pe3yJbTaTr 6ynerT TOT
)Ke. Eme ogHa CJA0XKHOCTD.
Ha 6Goabwo#l BbicoTe npu TOH
XKe TemIepartype IMeuyH IHPOT
He OyIeT XOopowo MNogpyMms-
HHBATbCsl, TAK Kak BOja Tam
KHIMHT 1pd GoJjiee  HU3KOH
Temneparype  (cM. 3agauy

3.62). Urto6bl mHpoOr Tem He

MeHee TIOJYYHJCS PYMSIHBIM,
clenyer TOBBICHTb TeMIlepary-
py meun. KoHeuHOo, BaXHO,
4yTo6bl OpH BCEX 3THX H3Me-
HeHHsIX B pelenTe MHPOr ocTa-
BaJICSI TIBILUHBIM H  MSITKHM.
H36bITOK MYKH yBeJHUHBaeT
NPOYHOCTb TecTa Ha paspbib,
a 3HAYHT, H XKECTKOCTb [MH-
pora. OgHako Gosee CUJIbHOE
pacuiHpeHHe TecTa H MeHbllasi
TemnepaTypa BHYTPH IHpora
(uTo 3amenssieT cBepTbIBAHHE
6enka) TpHMepHO B TOH Xxe
CTelleHH yMeHbLUaT >KeCTKOCThb
nupora.

3.3. dtor «6apomeTp» H3Me-
psier He paBaende. On uyB-
CTBHTEJIEH K H3MEHEHHIO BJIaX-
HOCTH, KOTOpPBIM OOBIYHO CO-

TpPOBOXK AaeTcs H3MEeHeHHe
nasyenns. OUrypKH MPUBOLSAT-
¢ B JBHXKEHHE KYyCOYKOM
CKPYYEHHOr0 KeTryTa, [JHHA
KOTOpPOro MeHsieTCsl B 3aBUCH-
MOCTH OT BJIaXXHOCTH.

Boofute rosops,
ypOBeHb BOIbl B  KOJOALE
3aBUCHT OT KOJHUecTBa ocaj-
KOB B NaHHOH MECTHOCTH, H3-
MeHeHusi aTMoc(epHOro [1as-
JIeHHsI MOryT TMpPHBOIHTb K
H3MEHEHHIO YPOBHSA BOJBI B KO-
JIOJ 1€ HPHMEpPHO Ha HECKOJIbKO
cautumeTpoB. Korga Bo Bpemsi
6ypH naBJeHHE TMagaeT, ypo-
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6.37. Byakanuueckasi MOJIHHA.
Koraa B 1963 r. H3 rayGuu
Hcenaunckoro mopst nmogusiics
ByJIKdaH, o00pasoBaB HOBbiH
HeOOJILUIOH OCTPOBOK, B TeM-
HbIX 00/JaKax Hal BYJKAHOM
CBEpKaJH sApKHE MOJHHH. Kak
B TaKOM cJjydae cosjaercsi
OFPOMHBIA  3apsil, KOTOpbIH
HEOOXOAHM [1Jisl BO3HHKHOBE-
HHst mosHuH? OpHa H3 BO3-
MOKHBIX NIPHUHH 06pa3oBaHHs
3apsiga — nomnajgalqe MOp-
CKOH  BOAB Ha  pacnjias-
JeHnyto JaBy. Kak npu stom
MOr BO3HHKATbL 3apsij?

1342—1346.

6.38. MoJHHH npH 3emJerps-
ceHunx. [{oMKHBI U 3emMeTpsi-
CeHHA TOPOXAAThb paspsibl
MOJIHHU? SINOHUBI yXKe HaBHO
BOCIIDHHUM AT MOJIHHH B fiC-
HOM Hebe KaKk IpH3HaK He-
MHHYEMOTO  3eMJeTPSICEeHHSI.
JledcTBHTENbHO, B  SNOHHH
H B IDYTHX MecTax 3emJeTpsi-
CeHHS, KaK NpPaBUJIO, CBA3AHDI
¢ NOsABJIEHHEM OOBIUHBIX H Lia-
poBrix MOsHHH. [Touemy BO3-
MOXHa CBSI3b MEXIy 3STHMH
PUPOAHBIMH SIBJEHHSIMH?

1371; 1372.

6.39. Bo3ayuiHbiii 3meii PpaHk-
auna. O6 onstrax  Bewa-
xKaMHHa OpaHKJIWHA C BO3-
JAYUIHBIM 3MeeM Bbl, [JOJKHO
ObITh, y3HAJH elle B Hayalb-
Hoil wkose. Ho mnouumaere
JIH Bbl BCE TOHKOCTH 3THX OUY€Hb
OIlAaCHbIX NJIfl KH3HH OIBITOR?
®paHKJUH TaK  OMHCHIBaJ
CBO{l ONBIT B NHCbME€ K IPYyry:

«K KoHHIY mnpomospHOH ma-
JIOUKH  KPECTOBHHBI  [3Med]
NPUKPEILISAeTCH OYeHb CHJIBHO
340CTPEHHBIH NMPOBOA [IJHHOH
B | ¢yt wiau 6oabure. K KoH-
ny OedeBku, OJHXKafilleMy K

160  dusnueckHit peitepsepk

pyKe, TpHBA3LIBAETCH LIEJKO-
Bas JIEHTa, a B MeCTe COoeJHHe-
HHs 6eyeBKH U JIEHTHI TIPHKpell-
JsieTcsl  KJao4. 3Mesi HYXKHO
3anycKaTb NpH NPUGJIHKEHHH
rpo3bl, a 4eJOBEK, HepXKaliHi
6eueBKy, TOMXKEH CTOSITh B 1Be-
psIX, 3@ OKHOM HJH MOL ApY-
FHM YKpBbITHEeM, 4TOGbI LleJaKO-
Basi JIeHTa He IIPOMOKJa.
HyxHO TakKe 1n03a6OTHTbCS
0 ToM, uyToObl HeyeBKa He Kaca-
Jacb [OBEPHOH HJH OKOHHOH
pambl. Kak TOJNBKO KaKoe-HH-
6yab rposoBoe o6Jakd TpH-
6MH3UTCS K 3MEI0, 33a0CTPeH-
HbI IPOBOJ Ha4YHeT BHITSTH-
BaTh H3 HEro 3JeKTPHYEeCKHI
OrOHb, H 3Meld BMecTe ¢ GeyeB-

KO# HasJeKTpH3yeTcsi. BoJok- .

Ha M3 GeyeBKH BBLIE3yT BO BCe

et e i e e 8 et e <oy

CTOPOHBI U 6YAYT MPUTATHBATD-

CAl K 1aJblly, eCJH ero npuo6Ju-

3uTh. Korga [QoXKIb HaMOUHT .

3Mest H GeUYeBKYy TaK, uTO OHH

CTaHYT ¢BO6GOIHO IIPOBOJHTH -

3JIEKTPHYECKHI OrOHb, BBl YBH-
IUTE, YTO OH B H30OHJIHH BbLIe-
TAeT H3 KJKYa, ecJH NpHOJIH-
3HTb K HEMY KOCTSIIIKH TaJb-
LleB; OT KJIIOYa MOXHO 3aps-
AHTL JefijeHcKyo 6aHky. Ot
NOJY4eHHOTO TakKHM 06Gpasom
3JIEKTPHYECKOr0 OTHS MOXKHO

3aXHraTb CIHUPT H NPOBOAHUTD ;

BCe T[pOYHe 3JeKTpHUYecKHe
OMbITHI, KOTOpblEe OOBIYHO [e-
JaloTes ¢ MOMOILBIO HaTep-
Toro wapa HJad Tpybku. Tem
cambiM  Oblia
NpOAEMOHCTPHPOBAHA OJHHA-
KOBOCTb 3JIEKTPHYECKOH MaTe-
PHH C MaTepHel MOJHHH».

C kakoil ueapio DPpaHKIHH
TIPHKPEILIST K BEPXYIIKe 3Mesi
3aocTpeHHbli npoBon? [Touemy
KJIOY NPHUBSA3BIBANH K LUIEJKO-
Boi Jsente? [loyemy G6eueBka
TNPHTSITHBANACh K NMaJgably H No-
yeMy ee pacTpernaHHble BOJIOK-
Ha TOpYaJH BO Bce CTOpO-
Hbl? UTO BHI3bIBAJO CBET, KO-
TOpblH BHAea PpaHKIUH, KOraa
NOAHOCH K KJIOUY KOCTSILUKH

OKOHYaTeJIbHO -

i

nasbues? Kak ympagoch emy
ocraTtbesi HeBpegumbiM? Cwmor
JU 6bl OH CHACTHCh, €CJaH Gbl
MOJIHHA yJAapujaa B 3Mesi HJIH
B GeueBKy? Kak MBI yXKe ropo-
puau {cMm. 3agnauy 6.35), Pux-
MaH 1oru6, nbiTasicb MNOBTO-
PHTb onbiThl PpaHKAHHA, TaK
4TO He jJesadHTe HX, Aaxe €O
BCEMH IPeIOCTOPOXKHOCTSIMH. -

299, ¢. 37—44; 301, ea. 2;
1373; 1374; 1580, c. 273—286.

6.40. Moanueotrsoa. MouHue- ;
OTBOA (HJIH I'DOMOOTBOA, Kak !
661710 NPHHATO FOBOPHTH) B J0- |
mMe Moel 6abylKH Ha HeCKOJIb- !
KO (yToB BO3BBILIAJCA Hap |
JOMOM, Ha HeCKONbKO (yTOB !
6bl1 3aKOMaH B 3eMJI0 H HMeJ
3aocTpeHHb KOHel. Ilouemy
OoH Obl1 clesaH HMEeHHO TakK? !
Kak aeficTByeT MOJHHEOTBOJ? 3
[To 3Ttomy nosoay Hemaio |
CIIOPAT ¢ Tex cambiX TIop,
Kak ero H3obpesn Benmxamuu
®pankaun. OQHH yTBEPKAAIOT,
4TO  MOJIHHEOTBOL  CMOco6-
CTBYeT TMOCTENeHHOMY, <«TH- ;
XOMY» pas3psily TPOXOAsILEro
Haja HHUM 06/1aKa H TeM CaMbiM i
npegoTBpaltaeT KartacTpodu-
YecKHH ynap MOJIHHH, ﬂpyrnel

TOBOPAT, 4YTO MOJHHEOTBOI
npocto 6e30nacHo OTBOMMT
B 3eMJIIO BCHAIKHH paspsl,

NPOHCXOAAWHA BOGJH3H Hero.

BrickaseiBasochb HeMaJso
NPOTHBOPEUYHBBIX H OWHOOY-
HbIX CYXKIEHHH O TOM, Kak
JefcTBYeT H KakK JO0JXKeH
6bITb yCTPOEH MOJHHEOTBOI.
ITepBoe Bpems mocie ero cos-
NaHus ybeiuTeNbHO 10Ka3biBa-
JIOCh, YTO HA KOHLE CTepXKHS
cJelyeT INPHKPeIATbL MeTad-
JHYECKHH HJIH Jaxe CTeKJsiH-
HBIi WapHK. YTBepxKaaaoch
TakXxe, 4YTO BHH3y MOJIHHe-
OTBON JOJXKEH COelHHSATHCS
TOJIbKO C BEPXHHM CJOEM Mou-
Bbl, TakK Kak, eCJH pa3spsi
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Puc. 1.51.

npexjae uem GokaJ pas3obb-
eTcsi?

1.53. 3aspiBannHe Berpa. B
¢uabMax yxKacoB MOHCTpb
OGbIYHO TBOPSAT CBOM 3JI0/eH-
CTBA T1Oj 3aBblBAHHE BeTpa.
[louemy BoOeT BeTep?

150; 164, c. 442, 443; 190,
c. 109—115; 210.

Pezonanc
ypasHenue bepnyaan

1.54. «<My3blKanabHasg» Hrpyil-
Ka. KoHCcTpykuus 3TOH Hrpyu-
KH OueHb MpOCTa: BCEro-Ha-
BCEr0 KYCOK TO(pPHPOBAHHOH
MIacTUKOBOH TpPyOKH Bpone
uiaHra oTr mnbljiecoca, OTKPbl-
Teil ¢ o6oux kKoHuoB. Ecanm
B3ATb TPYOKY 32 OAUH KO-
Heuw M KPYTUTb HaA TOJOBOH
(puc. 1.54), pa3naerca My3bl-
KaJIbHbIA 3BYK. YUem BhILIE CKO-
poOCTb BpaUIEHHs, TeM Bblllle
TOH, Ilepexoj]l OT OAHOH HOTHI
K cJeyloHnled TPOHCXOAHT He
MJ1aBHO, a cKauykom. FEcawm
BOOPYXHTb TAKHMH UTpyLI-

KaMu GOJbLIYI0 KOMHAHHIO,
TO 3BYK HOJYUUTCSH yCTpallao-
wui. B oaHOA M3 aHTJIHHACKHX
NOCTAaHOBOK  LUEKCIIHPOBCKOrO
«CHa B JIeTHIOKO HOYb» (eH
oA nyuiero s¢@dekra conpo-
BOXKAAaNM TaKUMHM  3BYKaMu
csoe koapoecrso [1588]. Kak
ofpasyercss 3ByK B  3TOH
UTpyLUIKE M [OoueMy [epexof
OT TOHAa K TOHY MNPOHUCXOLHT
CKayKoo6pa3Ho?

BbTb MOXET, Bbl 3aXOTHTE
OTMAXHYTbCA OT 3THX BOMpO-
COB, COCJABIUHCH HA TOT pas-

i

Puc. 1.54.
pyuLKQ.

«Mysbikaaonan» ue-

nesa B ydyeOHHKe, Tle TOBOPHT-
csl O pe3OHAaHCe B OTKPbITHIX
Tpy6ax. OpnHako mpexiae Bbl
JOJIKHBl TOHATb, [O4YeMy BO-
ofllie BO3HHKaeT 3BYK, MoyemMy
€ro yacTtora 3aBHCHT OT CKO-
pOCTH BpauleHus, U MNpeacra-
BUTb cebe, KaK JABHXKETCH BO3-
ayx B Tpy6ke. M auuib Toraa
BBl MOXeTe CccblaTeCsl  Ha
yue6HUK, B KOTOpOM 0O0bA-
CHfIeTCsl, MHOouYeMy CO3/aloTCs
U YCUJIHMBAIOTCA TOJbKO Olpe-
JleJleHHblE  4acTOThl  BHYTpH
TpyOHI.

Buauster v Ha 4acToTy 3ByKa
neHTpobexxHass cuaa, Jed-
CTBylOWLAsT HA TPYOKY?

1588.

Pe3onanc
o6pa3oBaHHe BHXpeil

1.55. «[lowune» nposoja.
[Touemy Tenerpaduble nporona
ryasaT Ha Berpy? [louemy ie-
Jla Ha BeTpy MH($HYecKas 3070-
Ba ap¢da? B yacTHOCTH, A0MK-
HBl JIH CaMH TPOBOAA HJH
CTPYHbl  apdbl  KoaebaThbesd,
4yToObl co3naThb 3ByK? M eciu
OHH [JBHXKYTCS, TO B KakoH
MJIOCKOCTH — TOH, B KOTODOH
AyeT BeTep, WM MepneHLHKY-
JasipHO efi? Uem ompenensercs
4acToTa CJBILIHUMOro 3ByKa?

[IpeanonoxuM, Bbl XOTHTE
HMUTHPOBATb  CBHCT  BETpa
B MPOBOAAX, Pa3MaxHBas BHJ-
KO ¢ JJHHHBIMH, TOHKHMH
3y6baMHu. Kak HyXHO pasma-
XUBaTb €K0: B  [JOCKOCTH
3y6beB HJW MEPHIEHIHKYASPHO
ei? [lonpoGyiiTe Tak M Tak.

Otuero nepeBbsl WYMAT 3H-
moi? [Touemy wymur nec? Bee
JU JepeBbsl UWIYMAT OJHHA-
KOBO?

82, ¢. 304—313; 124, ¢. 114—
116; 126, c.480—482; 127,
c. 218—220; 142, c. 215; 145,
c. 149—152; 150; 155, c. 186,

Mpsiubcst nop nopywky! Camuvinb au Bo cue? Kro-To Tam kpagercs B ryakoi tuwmne! 23
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Hble COJIHEYHbIe OYKH MNPOCTO
YMEHbIUIAT KOJHUYECTBO CBETA,
momnajaiuero B riasa, Ho He
yctpaHstor 6/1uKoB.) B kakom
cayyae moJsipoOHHbIe OUKH MO-
ryT yJAYYUIUTb CHOCOBHOCTD

pbiGoJioBa BHAETh MOJA BOAOH?

170, ¢. 403; 1070, c. 100—102.

5.50. [loasipusauns HebecHoro
csera. [louemMy cBeT SCHOTO
nHe6a noasipuzosau? e naxo-
nutcss  obamacte HaubogblueH
nonsipusanuu? [lonwitaiitech
.IPOBEPUTbL CBOW OTBEThI, BOC-
NOJb30BABIIUCH OYKAMH, CTEK-
Jla KOTOPBHIX MOKPBITH MOJS-
poujowm. IToasipusoBan au ceet
ot o6aakos? [louemy HekoTo-
pble yuacTKH HeGa [LaloT Hemno-
JAsipu3oBaHHbiil ceet? [louemy
HanpaeJ/eHHe NOJSIPH3AUHU
cBETA B pfAjfe y4yacTKoB Heba
MepneHAUKYAAPHO TOMY, UTO
npejckasbiBaer  OOGLIENPHHA-
tast Teopusi? I[lonpobyiite ¢
MOMOLbIO NOJASPOUIHBIX OYKOB
o6HapyXUTb Ha Hebe <«Hemno-
JSIPU3OBAHHbIE»  YUACTKH H
Y4aCTKH € «2HOMaJbHOH» MmO-
Jsipusauues.

164, ¢. 571—575; 165, c. 194—
204; 170, c¢. 369—370; 360,
€. 62,63; 362, c. 152, 153; 446,
c. 43—45; 533, c¢. 150—153;
954; 1070, c. 98, 99; 1075,
c. 12—17; 1076—1079.

5.51. LiBeTHbie MOpO3HbIE Y30-
pu. Kak-uubynb yrpom mnocae
MODO3HOH HOYY NPHIVIAAUTECH
K TOHKHM, MPO3PayHbIM MOPO3-
HEIM Y30paM Ha OKHe, BBIXOAS-
IleM HAa COJHEUHYIO CTOPOHY.
Ecau y3opn yxKe Hauaju noj-
TAaUBATh W HA MOJOKOHHHKE 06-
pasoBaJjachb JyXXHUa, IONbl-
TadTeCb YBHIETb B HeH OTpa-
KEHHS 9THX y30poB  (pHuc.
5.51). Bbl o6HapyxuTe, uTO

OHH OKaHMJEeHbl UBETHLIMHU MO-
Jockamu. [Touemy oTpaxkeHus
OKa3bIBAIOTCA [IBETHLIMU?

1080.

OxoHHOE
cTeKno

 Tywoa
TRNOW BORB

Puc. 5.51. Habarodenue moposnoeix
yaopos. [Cornford S. G. Weather
23, 39 (1968).]

5.52. Lleanodan mexay aAsymsi
noasipoupaamu. Jlyu cmera He
MPOXOJHT uepe3 [Ba CKpeLieH-
HbIx noasipouna. Ho ecaun mex-
Ly HUMH [OMECTHTb JHCTOK
YUCTOro ueadopana, TO CBET
YacTHYHO MPOHAET CKBO3b MO-
JSIDOUALI, MPUYEM KOJIHYECTBO
npolueauero cgera 6yjer 3a-
BHUCETb OT OPHMEHTAIHH JHCTKA
ueanodpana.

Ecan ke BMecTo ueanodana
B3fiITb TOHKYIO MOJH3THJAEHO-
BylO MJeHKy, TO cBer Oyner
MPOXOIUTL Yepe3 CKpelieHHble
noJspouas oueHb caato. On-
HAKO €CJIH MJEeHKY pacTAHYTb,
TO MOXHO HLOOHTBCA NOBOJbHO
Gonblworo nponyckauus'. B

: MHOXKeCTBO OIITHUECKHX ONbITOB
¢ U.eJIJIOCbaHOBbIMM JAUCTOYKAMU, KJeH-

KO JIGHTOH M T.IN. ONHCaHo B
3ameyateqanHoll  kHure Kpaydopaa
[170].

Ona noscioay siBAsieTCst B UBETE

yeM MPUHUHUNHAJBHOE DPa3J/iH-
yue Mexay ueasodaHoMm H He-
pacTAHYTOH TMJIEHKOH U ueMm
MOKHO OOBSACHUTb PasHHLY
B [pONyCKAHHH MMM CBeTa?
Kak pacrarusaHue MeHsieT oll-
THYECKHE CBOHCTBA MJEHKH?

170, ¢. 378; 360, c. 14—16;
1077; 1078; 1081; 1082,
c. 79—93; 1270.

5.53. «[laTHa» na 3aAHEM CTEK-
ae asromo6uan. Ecan Bol Hajne-
Baere MOJASIPOUJIHBIE COJIHEY-
Hble OYKH, KOTAa BOJIMTE aBTO-
Mo6uab, TO Bam, HaBEpHOe,
NPUXOJUAOCH 3amedaTb O0Jb-
mue nsaTHa, OObLIYHO pacno-
JarampliMecss CHUMMETPHUHLIM
y30pOM, Ha 3aJlHHX CTekJax
WIVIIHX Brepead maiuH. YUto
npeacTaBAAlOT cOO0H 3TH MAT-
Ha W MoYeMy UX MOXKHO BH/IETb
JUUIb B MOJAPOUAHBIX OUKAX?
OkpaureHbl JH 3TH OfTHA?

360, c. 14—16.

5.54. OnTHyeckass aKTHBHOCTb
KyKypy3Horo cHpona «Kapo».
XoTst BaM, HABEPHOE, H NPUXO-
JUJ0Ch JI@KOMUTLCS CHPOMNOM
«Kapo»', Bbl CKOpee Bcero He-
3HAKOMBI € CaMblM 3ameuya-
TeJIbHbIM €r0 CBOHCTBOM — OI-
THYeCKOH axkTHBHOCTBIO. [lo-
npobyiiTe npojenarb TakoH
ONBIT: MOMECTHTE CTAKAH C CH-
ponoM «Kapo» mexny ABywmst
noasiponjaMu (Hanpumep, OT
nosisipouHbIX 04KOB). C 0gHOM
CTOPOHBl CTaKaHa MocraBbTe
HCTOYHHK OeJOoro csera H Io-
CMOTpHTE Ha Hero CKBO3b CH-
pon (puc. 5.54). Orkyna 6Ge-
pyTCSsl Te YAHBHTE/bHBIE [(BETA,

! AHanornuHbli CHpON (BO BCSAKOM
cyqae ¢ TaKHMH JKe ONTHYECKMMH
CBOACTBAMHU) IIPORAETCA Yy HAac NOAL
HaszBaHuem «30a0Tol yaeft».— [Tpun.
nepes.

127
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npeacTaBAsOT ABa  CJaydasi.
Korma yTpom MblI OTKpbiBaem
rjnasa, BHe3alHO OTOpOLIeH-
Hbleé Ha CeTyaTKy TeHH O6yayT
BH/HBl KaKoe-TO BpeMsl, IO0Ka
MO3r He mepecTaHeTr o6pamars
BHHMAaHHe Ha 3TO H300paxe-
HUe KaK Ha HEeNOIBHXHOE.
[ pyroe HCK/IO4€HHE IPeICTaB-
JS0T cOB0H TEeHH OT KJIETOK
KPOBH, KOTOpPbi€ PbIBKAMH IBH-
KyTca 1o Kanuaasipam. Ecau
CMOTpeTb Ha PaBHOMEPHO OCBe-
LIEHHYIO  [JIadKyl  TOBepX-
HOCTb, TO 3TH TeHH OyAyT BHI-
Hbl KakK IIpepbIBUCTO IBHXY-
IHecst TOUYKH.

5.124. I[IpuunHa BO3HHKHOBE-
HHSl 3THX F€OMeTPHYECKHX y30-
POB MOKa He BBISICHEHA H H3Y-
yaercsi. ¥30pel MOTYT BO3HH-
KaThb Kak Ha ceT4yaTKe, TaK H
B HEpPBHBEIX BOJMIOKHAX. OHH TaK-
JKe MOIYT «BO3HHKaTb» YXKe B
MO3re TpH CHHTe3e HHQoOpMa-
MM, nocrynamouel or oboux
raas.

5.125. Cwm.
5.123.

OTBeT K 3ajade

5.126. Kak Mbl y»Xe€ TOBOPHJ/IH
(cM. 3agauy 5.119), npH cuib-
HOH  OCBEILIEHHOCTH 3peHHe
06yCJIOBIEHO KOJOOUKAMH ceT-
YyaTKH, a TpH cJaboif — na-
goukamu. Hx crekTpaJabHas
YyBCTBHTEJNbHOCTb  HEONHHA-
koBa. Kos6ouku ObIBAlOT Tpex
THUMOB, KaXXAbH H3 KOTOPHIX
YyBCTBHUTEJNEH K OJHOMY H3
Tpex 1BETOB: CHHEMY, XKeJTO-
My u Kpacuomy. [Tajsouku Ha-
ubosee UyyBCTBHTENbHbl K 3€-
JIEHOMY CBeTy (MaKCHUMyM HX
YYBCTBHTEJbHOCTH NPHXOLHTCH
Ha 0,5 MKM) H ropasgo MeHee
YyBCTBHTEJNbHbl K KpPacHOMY.
Ecan Ha6aogaTb  KpacHbIf
H CHHHH 1UBeTa B TO BpeMs,
Korja cBeT B KOMHaTe, BHavaJe
sApKHii, 1mocTenenHo ocJjabesa-
€T, TO MEXaHHU3M 3DEHHs TIie-

peKJI4aeTcs ¢ «KoJO0YKOBO-
ro» Ha «NaJOYKOBbIf», U
OTHOCHTEJbHAs YYBCTBHTEJb-
HOCTb I/la3a K KpacHOMYy H
CHHEMY LBeTaM pe3KO MeHser-
csi.

5.127. Ilosocoi Maxa — 310
3puTenbHas  HA03HA. HX
MOXHO cipoTorpacuposBaTs —
B TOM CMbICJe, UTO H Ha POTO-
rpadHn  TeHH HabJwaare]b
YBHIHT 3TH MOJOCH TOYHO TaK
)Ke, Kak U Ha peaJbHOH TEHH.
CorJslacHo cOBpPEMEHHbIM [1pei-
CTaBJEHHUSIM, TPOHUCXOXKIEHHE
3THX TIOJIOC CBAI3aHO C TEM, 4TO
3PHTeJNbHbIe peUenTopbl BO3-
O6yKIaIOTCA CBETOM, HAYLIHM
oT Kpasi TeHH. Kopoue rosops,
curdas cpabarbiBaiolero ¢o-
TOpelenTopa 3alHpaeT CHI-
HaJ, HAYUWHH OT cocegHero
tdoTopeuenTopa, Takxke BO3-
6yKI1aeMOro CBeTOM.
Paccmorpum  usobpakenue
Kpasi TeiH Ha ceruarke. C on-
HOH CTOpPOHBI, CKaXKeM C JIeBOH,
ceTyaTKa PaBHOMEDHO H SAPKO
OCBelleHa, C IpPYyrod — ocee-
LIeHHe TOXKE PaBHOMEPHOE, HO
6osee caaboe. B yskoi obaac-
TH MeXAY HHMH TPOHCXOIHT
nepexolg OT SIPKOro cBeTa K
caaboMy: €O CTOPOHBI  SIPKO
ocBelleHHOH 06JlacTH  31€eCh
HabJjonaeTcs spKas noJoca
Maxa, a co cToponbl c1a6o oc-
BellleHHOH o6Js1acTH — TeMHas
nojgoca Maxa. B ocseleHHOH
o6/1acTU 3pHUTEJbHBIE PelenTo-
pbl OKa3bIBAOT APYL Ha Apyra
ocaabssouiee  (MHTHOHPYIO-
miee) gedcTBHE, MO3TOMY ypO-
Be€Hb HYLLHX OT HHUX CHIHAJO0B
ymenbwaercst.  Portopeuento-
pbl Ha Kpaw nepexoiHod 06-
JaCTH TOJBEpPraioTcsl MeHblle-
MYy HHrHGHpyOLleMy JgeHcT-
BHIO, NOCKOJIbKY C OJIHO# CTO-
poHBl OHH He ocBelleHbl. [lo-
3TOMY Mbl BHIHM SIPKYIO IIO-
Jocky. PoTopenenTopsl ¢ TeHe-
BOH CTOPOHBI IepexomaHoH 06-

JacTH nojaBepratTcs 6o/bllie-
MYy HHrubupymouiemy nelcT-
BUIO, UeM peLenTOpbl, Haxo4s-
iHecss B TEHH, MNOCKOJALKY €
OJHOH CTOPOHbI OHH OCBELL EHBbI.
B pesyabrare naGawoaaercs
TeMHas 1oJoca.

5.128. 2ddekr JIsupa noka
elle He HCCJIef0BaH A0 KOHUA.
OnHa M3 BO3MOXHBIX €ro Mo-
neqeil OCHOBBIBAeTcsi Ha TOM,
4TO Ha ceryaTKe CyliecTByeT
TPH THMA KoOJGOYEK, KOTopbie
pasjHyalTCesl  CMeKTpasJbHOH
YYBCTBHTEJbBHOCTbIO (CM. 3a1a-
yy 5.126). Koraa Bbl HabJa0-
jpaere [BeTHOe H306pa)keHue,
Kaxjgasi rpymnma  KoJjbouek
KakHM-TO 06pasoM H3MepsieT
KOJIHYEeCTBO OTPaXKEHHOro OT
Hero CBeTa B CBOEM CIIeKTPaJlb-
HOM [HanasoHe, 3aTeM MO3T
«CPaBHHUBAET» 3TH KOJHYECTBA
CBETa H B pe3yJbTaTe BO3HH-
Kaer ourylienye uBeta. Llpero-
BO€ BOCHPHATHE uepHO-O6esbixX
caafigos o6bsCHAAETCH, NO-BH-
JHMOMY, TeM, 4TO HHQpOpMa-
HH 06 OTpaKEHHOM cBeTe B
JIBYX ydacTKaX CIIeKTpa yxe
J0CTaToyHO aJsi cpabarbiBa-
HHUSI MeXaHH3Ma UBeTOollYle-
Husi. Takum obpasom, BOCHpH-
HHMaeMble HAMH L[BeTa He CBs-
3aHbl NMPAMO C [IJHHOH BOJIHBI
nonajgamluero B a3 CBeTa.

5.129. IIseTHas KaemKa y Kpas
HCTOYHHKA CBeTa oObsiCHAETCA
xpomaTuueckoii — abeppauuen
rnasza. B oneite, H306paxkeH-
Hom Ha puc. 5.129, npasas
yacTb OTKPHITOrO rJasa TpH-
KpbiTa MaJblleM, TaK YTO CBeE-
TOBble JIyud OT OKHa nona-
AT TOJBKO B JEBYIO 4acTb
rsaasa. BHyTpH ryiasa KpacHbii
CBeT MpeJoMJsieTcs YyTb CJa-
6ee, uem cunHH. O6BIYHO 3Ta
abeppauusi He3aMeTHa, HO,
KOr[a [Ja3 YacTHYHO 3aKPbiT
naJjbleMm, HabJwgaTeJb OKa-
3bIBAETCS B COCTOSIHHH YBH-

Kpatkne otBetni 245
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KOH MepeHOC necka TPHBOIHT
K TOMYy, UTO IIOHa, XOTH H MeJ-
JIEHHO, IBHKeTCs B HalpasJe-
HHH BeTpa.

4.107. Bo Bcex cOBpeMEeHHBIX
YHHTa3ax Mexjly pDaKOBUHOH
W KaHaJu3auHOHHOH Tpyboi
umeercss cugon. Korma B pa-
KOBHHY YHHTasa HaJHBaeTcs
BOJAa, YpPOBeHb BO BXOJHOM
KojeHe CU(POHA MOIHHMAETCs.
Hakoney, Boja HauHHaeT Ie-
peTeKaTb U3 BXOILHOIO KOJeHa
cudoHa B BbIXOZHOE — CH(OH
HayuHaer peiictBoBatb. (IIpo-
MbITb YHHTa3 MOXKHO, MPOCTO
BBUIHB B HEro BepO BOJbL)
[Torok B cugone u obuias
TypOyJ/JeHTHOCTL MOTOKa BOALI,
BJHBAWOIIEIOCH B PAKOBHHY
yHHTa3a, ylIaJjsioT Bce, 4TO
TaM HaxoauTcsi. Jlonmoauu-
TeJbHOE OTBEPCTHE, HMeloUlee-
Cs1 B HUKHEH 4yacTH MHOTHX pa-
KOBHH,— 3TO ()OPCYHKA, BHIXO-
Osiliasi U3 Hee CTPYst BOJbI YBe-
JHYHBAET CKOPOCTb H HHTEH-
CHBHOCTb JeHCTBHSI cH(pOHA.

4.108. Korga ot aBTOMOOUJs
OTpbIBaeTCs Kamnjs Macsaa, Ha-
feraloinil BO3AYLWHBIH MOTOK
pacTsruBaeT ee, HajyBaert,
CJOBHO MOBApCcKOH KoJak, a
3aTeM IIpOpbIBAeT CeperHHY
y 3TOro <«KOJIaka», H Kaljd
najgaer Ha JOpOry, yxKe uMmest
popmy Oybiuka.

4.109. JluHuu Ha MOBEPXHOCTH
o3epa —- 3TO MaJleHbKHe rpeb-
HH, BbICTYNAOUIHE Ha/l HEeH Moj
JNEHCTBHEM BASKHX CHJ B TOTO-
Ke, OBHXYLIEMCS TOH M0BEepX-
HOCTHOH TMJIEHKOH (Hanpumep,
MacJ/siHOH) .

4.110. B snurepatype nonaaa-
ercst TOJBKO OMUCaHHe 3TOro
spdexra. Ilonpobyfite mo-
3KCMePHMEHTHPOBATh CaMH ¢
pPa3/HYHBbIMH KHIKOCTAMH H
pacTBOpaMH.

222  duanueckHit Qeitepsepk

4.111. Macao obpasyeT Ha No-
BEPXHOCTH BOJbl OU€Hb TOHKYIO
TJIeHKY, TTOBePXHOCTHOE HAaTH-
)KeHHe B KOTOPOH MeHsieTcs
H3-3a ee PacTSKEHHUS U COKpa-
wexHs. [laenky To pactarusa-

0T, TO CKHMAIOT NPOXOoAsdliue.

NOL Held BOJHBLI; TakHM obpa-
30M, HA BOJAY, HaXOJASILYIOCS
noj TJEeHKOH, [AeHcTByeT rmne-
peMeHHasi CHJa CONpPOTHBJE-
HHSl, HalpaBJeHHasi TepreH-
IHKYJIAPHO NOBEPXHOCTH BOJBI.
3TO CONpPOTHBJIEHHE YBEJHYH-
BAeT 3HepreTHYeCKHe NOTEePH B
BOJIHAX IO TakKOH CTeleHH, yTo
OHH OBICTPO 3aTyXxawT, H IO-
KpbITasi NJeHKOH IOBEpPXHOCTb
BOJbl YCIIOKauBaercs.

4.112. He6Gousbline BOJIHB Ta-
CATCSI MACJSIHBIMH TJIeHKaMH
Ha TMOBEPXHOCTH BOAbI (CM.
npenbiayuiuii oreer). IlosiBae-
HHe MacJ/siHbIX IJIEHOK Ha Io-
BEPXHOCTH, MO-BHAHMOMY, 00y-
CJIOBJIEHO JeSITeJbHOCTLIO IHa-
TOMOBbIX Bojopocae#t. [lpu
CHJIbHOM BeTpe MacJ/isTHble MsT-
Ha BBITATHBAIOTCA B AJHHHbIE

MMOJIOChI (CM. OTBEeT K 3ajgaue
4.102).

4.113. TlosiBrenHe <«KOPOHBI»
H pa3pbiB [leHTPaJbHOH CTPyH-
KH OO6GYCJOBJEHB HeYCTOHYH-
BbIMH BOJHAMH Ha IOBepx-
HOCTH BOjbl. B ciyuae KOpoHbI
3TO BOJIHA, OKpy:XKamllas ee
06010K".

! Benseck  Bosuukaer 6iaronapst
BecbMa KpACHBOMY SIBJIEHHIO —- KY-
myasiuuu (cm. [70n]).— pun. ped.

4.114. IloBepxHocTHOe HaTH-
JKeHHe yaepXKHBaeT BOAY B
TOHKOM CJO€ H B KOHUE KOH-
OB cobHpaeT ee K CTepPXKHIO,
Ha KOTOPOM YKpeIllJleH [HCK.

4.115. Ecau aBe crpyfiku co-
BepUWIeHHO OJUHAKOBLI, TO Bep-

THKaJbHbIE COCTABJSIOILHE HX
HMIYJbCOB TIPH CTOJKHOBEHHH
CTPyeK B3aUMHO YHHUTOXAalOT-
Cfl, a BO3HHKalOllee B MecTe
CTOJNIKHOBEHHS jaBJeHHe 3a-
CTaBJAET BOAY TOHKHM CJOEM
pPAcXOAUTLCS B TFOPHU3OHTAJb-
HOH nuockocTH. PaspbiB BOASA-
HOro JHCKa MPOUCXOIHT, KOrjia
obpasymuigecss B HeM [10[
neficTBUeM TTOBEPXHOCTHOTO

HATSIKEHHS] MaJelibKHe OTBep-
CTHS yBEJHUMBAKOTCS'.

U JIMCK cTaHOBUTCS HEYCTOHUHBLIM,
KOrJa €ro TOJIlHHA OKa3biBaercsi
nopsiAka JAJHMHbL  BOJIHbl  KaNHJJISD-
HLIX BOJH. — [Tpum. ped.

4.116. CTpyfKu yaepXKHBaIOT-
Csl BMECTe NOBEPXHOCTHBIM Ha-
TsXKEHHEM.

4.117. ITloBepxHocTHOE HaTH-
KEeHHe MbLIbHOH BOJbI MeHblle,
yem yucro#l. [losTomy, korma
MbLIbHAST Kallisi TOAXOAHT K
NepuHHKe, Ha MNOCJELHIOn ¢
pasHbIX CTOPOH OyAYyT deHcT-
BOBATb pasJiHuHbiEe CHJBI, TPH-
yeM CcHJa, JAedcTByolIas co
CTOPOHBI YHCTOH BOAbI GoJbLIe.

4.118. ITeperu6 cTpyd BOKpYT
Kpasd 6aHKH OKas3blBaeTcs ycC-
TOHYHBBIM  BCJICACTBHE pas-
HOCTH /aBJI€HWH B Tonepey-
oM ceuenuu crpyu. HMiaeasns-
Hasi HecxKHUMaemast KHAKOCTh
JBHXKETCSI MO jAyre cO CKO-
pOCTbIO, BO3pacTawilel no me-
pe yMeHblUeHUs1 pagHyca KpH-
BU3HBH. TaMm, rjie paiHyc MeHb-
e, CKOpocThb 6GoJbllie, a 1aB-
JeHHe B JKHIKOCTH MEHbLUe.
B paccmarpuBaemom cayuae
armMocgepHoe AaBJeHHe CHapy-
XU CTpyH OoJsbule, 4EM B MPH-
JerawoileM K Kpaw 6aHKH c/oe
AKUAKOCTH, [OITOMY  [OTOK
npuxkumaercst k kpatwo. Ha ne-
KOTOPOM pAacCTOSIHHH OT Kpas
cTpyHKa oTjesqsieTcsl OT OaHKH,
TaK Kak OHa HeycTOH4YHBa 1O
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MOXKET 3aBUCETb OT TOTO, CMOT- |
puTe JH Bbl Ha pbify OAHUM |

raazoM uau AByms. [lompo-
6y#Te MPOBEPHTb 3TO, MOJO-
JKUB KakoH-HHOyIb MpelMeT
B TJOCKYIO Tapefiky ¢ BOIOH
¥ MOCMOTpPEB Ha HEero ¢ HeKo-
TOPOr'O PACCTOAHUSA TAK, HTOOBI
BALIK IJ1a3a HaxXOJMJIHUCh OUTH
Ha ypoBHe Boabl (puc. 5.5).
CHauaJsia oneHUTe PacCTOsHHE
J0 TpeaMera, jepxa TOJOBY
npsAMO;  MOTOM  HAaKJOHHTE
rosioBy Ha 90° v cHOBa onpeje-
JuTe 3TO paccrosHue. Ecau
Bbl OOHAPYXKHUTE, UTO pacCCTOd-
HUE 3aBHCHT OT MOJOXKEeHHS
roJioBbl, TO MonbiTaiTech 06bA-
CHHUTb, NOYEMY.

946—949.

ABoiHbIMM pamamH. [louemy
OT/JaJeHHble NpeAMeThl KaXyT-
¢l pa3ABOEHHLIMH, €CJH CMOT-
peTb Ha HUX yepe3 OKHO C JBOH-
HOH pamo#i? B  HekoTophIX
caydyasix, Hanpumep npH Ha-
OJII0/IeHHH Yepe3 OKHO JHCIeT-
yepcko#l asponopra, nogobHoe
pasiBoeHHe H300pa>KeHHsT He
NPOCTO HEMPHATHO —— OHO MO-
JKeT NPHUBECTH K BecbMa omnac-
HeIM cutyauusm. Ilonbitaii-
TeCb, XOTAA Obl OPHEHTHPOBOY-
HO, OUEHUTb YIJIOBOE paccTosi-
HUEe MeXJy WCTHHHBIM TMpej-
METOM H ero <«MPH3PAKOM>.
Kak ono Gyner 3aBHceTb OT
BpeMEeHH CYTOK H TNOTOJAHbIX
yCJOBUI?

953.

5.7. Topboi-mupaxH. Ha zem-
HOM LIape ecTb TaKHe MecTa,
Tlle fepej HacTyllieHHeM Be-
yepa MOXHO HabJ/t01aTb FOpHI,
MojlHUMAIOLIINEC Hal OKeaH-
CKMM TOPH3OHTOM. 37O jeil-
CTBUTEJIbHO TOPbI, TOAbKO OHH

| CHHCKOM TMpOJHBe,
5.6. «Ilpuspaku» B OKHAx ¢

HaxXoAfATCHA TaK JAaJjeKko, uTo
UX HeJb3sl BUIETb B HOpMaJb-
Holx ycioBuax. Ho Bor B 3Tux
TANHCTBEHHBIX MecTax BCKOpe
noc/je MOJAYAHSl HA TOPH3OHTe
HAYHHAeT BO3HUKATb PacmibiB-
yathlil koHTYp rop. OH nocre-
MeHHO pPacTeT U NMepef 3aXoA0M
cosHIa ObLICTPO CTAHOBUTCHA
PE3KHM, OTUETJHBBIM, TAK UYTO
MOXHO ja)€ pas3JjH4HuTb OT-
Jle/1bHble BeplWHHBL. Kak BO3HH-
KaeT 3TOT MHpax?

164, c. 469; 165, c. 164; 954,
c. 61—64; 957—960; 1180.

5.8. dara-moprana. Para-
MopraHa — KpacuBedlu# u3
Mupaxeil; BCTpeyaercs  OH
OueHb pejKo, HO BOT B Mec-
OTLeJs0-
mweM CHuuanio OT AmneHHHH-
CKOT'0 MOJIyOCTPOBA, 3TO O6BbIY-
noe sinenne. Korpa wan ten-
Joil Bojpoil ofpasyercss c/oH
XOJIOJHOTO BO3JyXa, Hal MO-
peM BO3HHKAWT BoJleGHbIE
3aMKH, KOTOpbleé MEeHSITCH,
pactyr, Hcuesator. Jlerenaa
TJIACHUT, 4TO 3TH 3aMKH — XDY-
crajpHasi obutean pen Mopra-
Hbl. DTOT MHUpax OOGDBACHHUTD
3HAUUTeJNbHO TPYAHEeE, 4eM Bce
ApYyrue, MOCKO/IbKYy OH 00y-
CJIOBJIEH HECKOJbKHMH KOHKY-
pupytouiumu sdpopekramu. Ilo-
nbiTadTech U Bbl PA3rajlarb ero
3arajky.

164, c. 474, 475; 954, ¢. 71—
74; 955; 957; 958; 961; 1180.

5.9. Mupaxun 8 nyctbhine. Uem
BbI3BAH «0a3HUCHBIH» MHpaX,
KOTODbI HepeiKo BO3HHKAET
HajJ pacKaJeHHbIMH COJIHIEM
yJAHUaMH U CO3/laeT y Hac BIe-
yaTJeHHe, 4TO Ha yJjuue ned-
CTBUTE/NbHO ecTb Boja. [loue-
MY MHpaXH B NYCTbIHE 4acTO
SIBJSIOT B3IMJISILY YTOMJIEHHOTO

Ona noBCIOAy SABASIETCH B LUBETE

V Qoc. Xapra,

NYCTHHR! 3EMAR

Puc. 5.9. Mupaox. [C paszpewenusn
komnanus «Puad
anrepnpadsuc».

nyTHHKA o6pasbl naabM Jaxe
B TaKHX MecTax, Tle 3THX Je-
pEBbEB 3dBEIOMO He MOXET
6blTh. M3HypenHOoMy »Kaxio#
YeJOBEKY, MO-BHUAMMOMY, A0O-
CTATOYHO  TNPOCTO  YBHAEThb
naJjabmbl, yTo6bl yOEIHTL ce6s B
TOM, YTO Tam ero XJer BOAa
(puc. 5.9).

Kak coofuiajocb B OAHOH
cratbe B XypHasae The New
Yorker, neaukaH, OKa3an-
uuica Hajp ropAduM acdadb-
ToBbIM Wocce Ha Cpennem 3a-
nage CUIA, enpa He pasbuice,
yBUJleB nepej co00H TakoH
«BOASTHOH MHpaXK».

«HecyactHasa ntuua Jerena,
6bITh MOXET, MHOTHE 4achl Hall
CYXOo# MNUIeHHYHOH cTepHeH
M HEeOXWIAHHO YyBHjeaa He-
4yTO, MOKa3aBplieecss eH JJIHH-
HOH 4epHOH HeIIHPOKOH, HO
HacTosiulell pekol — B caMoMm
cepaue npepuu. Ilennkan pu-
HyJCSl BHU3, 4TOOB NMOMJaBaTh
B NpOXJagHOH BoAe,— H NO-
TEPA] CO3HAHHWe, YAAPHBIIHCH
06 acdasnbts.

JlefcTBHTENBHO /M NENHKaH
BUJle] MUPAX?

165, ¢. 164,

165; 170; 219,
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Bubpauus
TpeHHe
pe3oHaHC

1.1. Ckpunsawmuit mea. ITouemy
TaK y>KACHO CKDHIIHT MeJ, ec-
JH MBI HeNPaBHJIbHO AEPIKHM
€ro, Korja fuliemM Ha JOCKe?
Kak Bausier Ha cKpum mnoJso-
JKEeHHe MesJa OTHOCHTEJBHO
LOCKH W 4YeM OmpejessieTcs
4acToTa H3/aBaeMoOro UM 3BY-
Ka?r

[Touemy ckpunAtr aBepu u
noyeMy BM3KaT WIHHBI aBTO-
MOGuUJIs, KOrja OH Pe3KO Tpo-
raeTcs ¢ mecra?

1—3; 159; 19, c. 79—85; 20,
1150.

Pe3onanc
BHOpauHs
TpeHHe

1.2. «Ilojouuii 6okaa». [Toue-
MYy BHHHBIH GOKaJ «MOeT», ecJlu
MPOBECTH MOKpBIM TMaJjbleM
BHOJb ero kpas? Yro uMeHHO
BbI3bIBAET 3ByyaHue HoKaja U
noyemy raJjew TPH 3TOM L0J-
JKeH OBbITb BJAAXKHBIM M HE Mac-
asiueiM? Yto onpenensier yac-
TOTY 3BYkKa? KakoBbl koJgeba-
HHSl KPOMKH GoKaJga: nomneped-
Hble MM TpoposasHbie? Hako-
Heu, MoOYeMy MYYHOCTH (Mak-
CHMYMBbI) KoJebaHuH mnoBepx-
HOCTH BHHA B 6oKasie CMeLLeHbl
BIONb KPOMKHM Gokana Ha 45°
OT TOYKH, B KOTOPOH naJel, Ka-
caeTcsl KPOMKH?

124, ¢. 154; 159; 40, c. 103—
108.

Cssi3zanHbie
Kogaebanusa

1.3. Bubpauns Gapabana. Ec-
JIH YAApPHUTb C OLHOH CTOPOHBI
no 6apabany. TO KoaebaTbcs,

12 dusuueckuii deliepsepk

i
!
!

{ 1 XOpolo cJbilly

XOTA H He OLHOBpeMeHHo, Oy-
Ayt obe ero membGpanbl. Oue-
BHAHO, 3Heprusi KoJebaHu#
NepHoJHYecKH MepexoiuT oT
oJHOH MeMOpaHbi K IpYyToOH,
Y OHHM MOOYEPEJHO MOYTH Nnepe-
cralor konebatbcs. [louemy
3T0 npoucxoaut? Kak Bb ay-
Maere, COlJIACOBAHHO JIH KO-
nebJoTca Mmem6panb? Uem on-
penensercsa yactora nepexoja
3HEPTHH KOJeO6aHHH OT ONHOH
MeMOpaHbl K Apyro#?

124, c. 149; 126, c. 474; 170;
50, ¢. 407—410; 60, c¢. 229—
2388; 70, ¢. 73—76, 119—123.

'apmonnueckoe
JABHXEHHE

1.4. bacosbie 4acToThi Ha
rpamnjactiike. Ecin 4 noa-
HOCTbIO yOUDPal IPOMKOCTb Ha
NpOHrphiBaTele M MPHCAYILH-
BAOCh K 3BYKY, H31aBaeMOMY
HEMOCPeACTBEHHO HIVIOH, TO
BbICOKHE
4acToThl, MPUCYTCTBYIOUIHE B
3anycaHHol HA MJAaCTHHKe MY-
3blKe, HO MOYTH He CJABILY HU3-
KHX. YCHJIHTeNb CKOHCTPYHpO-
BaH C TaKHM pacyeToM, 4TO

| HU3KHe 4aCTOThbl OH yCHJAUBaer

ropasno 6oJbliie, YeM BHICOKHE.

¢ Kakne npakrnuyeckue coobpa-

KEHHS  3acTaB/AKT YMEHb-

| WAaTbh ypoBeHb HH3KHX 4acCTOT

I BCTpEUAeTCsd MeCOK,

npu 3amucd Ha rpaMModoH-
Hble nnacTHHKH? ([louemy wHr-
Ja MJoXO H3JyyaeT HH3KHe
4acToTh? — Ped.)

143; 80, c. 738—742.

Kone6anus
Aedopmaius caBUra

1.5. «Mowmuit» necok. Koe-
rie B MHpe, HanpuMep Ha He-
KOTOPBIX AHTJIMHCKUX MJSsKaX,
KOTOPBI#

H3JaeT NoJ HOTAMH CBUCTSIHH
3ByK. CKpHI Mecka euie Mox-
HO KaK-TO OOBSICHHTb, HO A1 He
MOTY mpeAcTaBHUTb, OTYEro me-
COK CBHCTHT.

BbiTb MOXeT, KdKasi-TO 0CO-
6asi popMa mecuMHOK crocob-
CTBYeT €ro 3By4YaHHIO?

81, c. 145; 144, ea. 17; 145,
c. 140; 146—150; 159; 1483.

Kone6anns
aedopmauus caBura

1.6. PeBymue pionni. Ene 6o-
Jlee CTPAHHBIM KaXXeTCH «PEeB»,
KOTODBIA H31310T MOPOH necya-
Hbie JI0HH. CoBeplleHHO He-
OXHUAAHHO B THILHHE MyCTHIHH
JI0Ha BApPYr HauyMHaeT «pe-
BeTb» C TAKOH CHJIOH, YTO MPH-
XOJMTCH KpHYaTh, YToObl Tebst
MOIVIH YCJBIIIATE TBOH CMYyTHHU-
ku. Kooy K pa3razake, BO3MOX-
HO, cJelyeT HCKaTb B TOM, UTO
B 3TOT MOMEHT Ha MOJBeTpeH-
HOH CTOpOHE [I0HbI MPOHCXOAHT
Ochillb Mecka. B takux oculnfx
HeT, KOHeYHO, HHuero ocobeH-
HOTO: UMEHHO TAaKHUM 06pa3om
JI0HA TepefBUraeTcs Mo myc-
TbhlHe. BHTH MOXeT, NPH HEKOo-
TOPBIX YCMOBHAX OCBIMb Bbi3bi-
BaeT cuJbHbie BHUOpauHu rme-
CKa, CONpOBOXKAAOHIHECH «pe-
BOM>»?

144, ea. 17; 146; 150.

ButGpauus
CTOAYHE BOJIHLI

1.7. ®urypo Xaaanu. Gurypel
XnajHy monyyaloT Ha 3akpen-
JIGHHOM B LIEHTpe MeTaJjiuye-
CKOM JIHCKe, Ha KOTOPHIH Hachl-
naH mnecok. Korga mo kpawo
JAHCKa MPOBOAAT CMbIYKOM, Me-
COK 06pa3yeT reoMeTpHYeCKHH
y3op (puc. 1.7) [louemy? Bu
CKarkeTe, HUYEro 0COGEHHOro:
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paspsaa Mexiy pasgenasieMbIMU
MOBEPXHOCTAMH KJeHKOH JeH-
THI.

6.12. I1pu npoceusanuu caxap-
Hasi myApa 3apsixkaercs B pe-
3yJbTaTe NPOLECCOB, aHaJao-
THYHBIX ONHCAHHBIM B 3ajauyax
6.10u 6.11. [Tockoabky najato-
UHe KPpYNHHKH caxapa HMeioT
3apsil OJHOrO 3HaKa, OHH OT-
TaJKHBaIOTCH JPyr OT Apyra,
H 4acThb caxapa orJjeraer BOOK.

6.13. Llluubl, compukacasich ¢
A0pOroi, NpHOGPETAT OTpPHU-
uartesbHbld 3apsa. Tak Kkak
IUHHBI BpaLLaloTCsl H MO3TOMY
3apsiKaooTcsl JOBOJbHO paB-
HOMEpHO, cO3JaBaemMoe HMHU
3J1€KTPHUYEeCKoe fosie 6yneTr or-
TaJKHBATb 3JEKTPOHbI MeTaJl-
JHYECKHX pambl H Ky3oBa. B
pesyJabrare MeTaJJIHUecKHe
4acTH aBTOMOGUJS, OJH3KHeE
K UIHHE, OKaxKyTCsl 3apsiKeH-
HbIMH TIOJIOXKHTeNbHO. Mexnay
KakoH-1u60 U3 3THX 4acTed aB-
TOMOOMIST M OKa3aBIIUMCH
N0 COCeNCTBY 3a3eMJEHHBIM
HJIH [POTHBOIOJOXKHO 3apsi-
JKEHHbIM [peiMeTOM MOXKer
MPOCKOYUTb HCKpa. B 60ib-
IWHHCTBE Cc/Ay4aeB 3Ta HCKpa
He onacHa. OgHako B 6eH30-
BO3e TaKkad HCKpa MOXeT Boc-
TJIaMeHHTb  Tapbl  GeH3HHa.
Paubwie k 6Gen3oBozam npH-
Kpemisiii  BOJOYAILHeCcs 10
3eMJie LeMNH, noJaras, 4To OHU
CHHUMAIOT ¢ MallHHbI JEeKTpH-
yecku#l sapsn. JlefcrBuTenb-
HO, 4acTb 3JEKTPOHOB CTeKa-
Ja 6Ll MO 3THM LLENSIM B 3€MJII0,
HO aBTOMOOHJIb HE CTAHOBHJICH
6bl TIPH  3TOM  3JeKTpPHYeCcKH
HedTpasbubiM. Hanportus, o
npuobGperas  MOJOXKHTENbHBIH
3apsil, H HCKPbl BCe paBio
MOIJH BO3HHUKATb.

6.14. Ilouemy npu apobG.eHuHH

BOJbl
pasjeneHue

Ha KallJik [IPOHCXOAHUT
3apAA0B, TNOKa

OKOHUATeIhHO HE BhISICHEHO.
Oznnako euwte B XIX B. Jlenap
nokasas, 4to 6Gosee KpyrHbie
Kamiu B 6pbI3arax BoIbl 3a-
PAXKEHBl  MOJIOXKHTEJNbHO, a
Kalay  NOMeHbLIe -— OTpHLA-
TenbHO. [lockonbky 6odbline
Kamiu ocepawot OblcTpee, B
BO3JlyXe OCTalTCsd OTPHUA-
TeJbHO 3apsi?)KeHHble MaJeHhb-
KHe KarneJbKH, KOTOpble Co314a-
I0T [IOBOJBHO 3HAUHTEJNbHOE
3JeKTpHUYecKoe noJie.

6.15. BuiusiHue 3jeKTpHUeCKHX
3apsiloB Ha OPraHU3M YeqoBe-
Ka rnoka He MOJY4HJIO 0CTa-
TOYHOTO OO'bACHEHUS.

6.16. Cusra, Kotopas He jgaeT
HaM IPOBaJHUTbCH CKBO3b TOJ,
3eMJIIO0 HJIH CKBO3b GOTHHKH,—
3TO CHJa JIEKTPHUECKOrG OT-
TaJKHBAHUA MEXIYy aTtoMamH
CONpHKacCamIHXCH MMoBepX-
HocTe# (cM. Takke 3alauy
7.24).

6.17. Caunadue nopouwka Mo-
KeT OblTb 06YyCJ0BIEHO CH-
JaMH deTbipeX THMNOB. Ecuu
OHaMeTp YacTHUb TOPOINKA
MeHblie npumepHo 50 MKM, TO
BaxKHY poJb urpawoT Bau-
aep-BaanbcoBel CHJIBL  {CHJIbI
MEXMOJIEKYJISIPHOIO  B3aHMO-
nedcTBust). YactHubt Takxke
MOTYT YIepXHBAThbCsi BMecCTe
KYyJOHOBCKHMH CHJIAMH 3JeKT-
pPOCTATHUYECKOrO MPHTSAKEHUS
MeX1y Pa3sHOUMEHHbIMH 3apsi-
naMH. Bo BnaxHom mopomke
CBA3YIOIIYID POJb HIPaer BO-
1a — 31ech REHCTBYIOT CHJILI
TIOBEPXHOCTHOI'O  HAaTAXKEHUS.
(OaHako ecad  BJAAXKHOCTb
TIOPOLLIKA CJAHILKOM BbICOKA, OH
IIPOCTO MpeBpallaercsi B Ka-
mwy.) Hakoxeu, ecjau yactuubl
NOPOLIKA HMEIT HelnpaBH/IL-
HYI©O HOpMy, TO HX CBSI3bIBAeT
MeXaHHUYecKoe ClemieHue He-
pOBHOCTEH Ha [OBEPXHOCTH.
B coOBpeMeHHBIX HAYUHbIX HC-

CAeI0BAHUAX JIs  0ObACHe-
HHst HabalaeMblXx 3pdeKTon
JdedcTBYe HAa3BAHHDBIX CHJ pac-
CMAaTPHBAeTCsl Ha MHKPOCKO-
HYECKOM YpOBHe.

6.18. Caunanue MJeHKH H ee
NPUJHIIaHHE K TODJBILIKY CO-
cyaa OOyCJOBJEHO cTaTHue-
CKMM 3jeKkTpuuectBoM. Hanpu-
Mep, ecJi B cJoe II/eHKH, He-
NOCPEeACTBEHHO fIpHJeraoiem
K MeTaJJIHYeCKOH CcTeHKe, HMe-
eTcs U30BITOK 3JIEKTPOHOB, TO
3TOT CNOH OTTAJKUBAET JEKT-
poHbl merasagna. Takum o6Gpa-
30M, MpHJeramouHi K mieHkKe
y4acToK MeTaJjlJja CTaHOBUTCSH
NOJOXHUTEJBHO  3aps’KeHHBIM
¥ npursaruBaer miaedky. [lo-
CKOJIbKY TJEHKa IJOXOH 1po-
BOJHHK, ee CTaTUUeCcKHl 3apsl
He yXoAuT B Merasa. B pe-
3yJbTare OHA NPHUJIHIAET K Me-
tanay. Crarvueckuit 3apsig
IJIEHKH HeH36eXHO BO3HHKaer
B npolecce ee H3IOTOBJEHHS.
Pasgenenue 3apsioB MOxeT
MPOUCXOAUTL W HPH pa3MaTthi-
BaHHKM pyJioHa: uem ObicTpee
TAHYTh TIEHKY, TeM CHJbHee
OHa 3JekTpusyercs. Bo Baax-
HOM BoO3Ayxe 3apsil ObicTpo
YXOAUT C IJeHKH, U OHA He CJIH-
MaeTcsi; MO TOH e NpPHUUHe
NJeHKa He Mpujannaer K rop-
JIBIIIKY MOKPOro cocyia.

6.19. Kpacka gonnapoBoi Ky-
MOpbLl  COAEPKHUT COJMH  (IO-
BHIHMOMY, COJH XeJse3a), 06-
Jajawluine MarHUTHbIMH CBOH-
CTBaMH, MO3TOMY A0JL1ap fpHu-
TATHBAETCS K OJITHOMY U3 MOJI0-
COB MAarHMra.

6.20. IlysbipbkoBbIll ypoBeHhb
3an0JHeH AHAMAarHUTHOH KK /-
Koctblo. Korapa Takywo XKun-
KOCTL TOMELLAT B MArHUTHOE
noJje, BHYTPH Hee cozjaercs
MarHuTHOe [oJe MPOTHBOMO-
JOXHOrO HanpaBJeHHst M OHA
BoITaJKMBaeTcst U3 noas. [lo-
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3.53. ueprus, uHeobxopumas
I HCIAPEeHUs Toployero, or-
Gupaercs y Bo3ayxa, B pe-
3yJbTaTte  4ero OH  oXJax-
naercsa. Ilpu stom B BO3AyxXe
MOXeT [NOABUTbBCA  M36LITOK
BOJASIHOTO napa, KOTOpPbid Hau-
HeT KOHaeHcHpoBaTbes.  Ec-
JIH OTHOCHUTEJILHAS BJIAXKHOCTD
BO3/1YXa HA YJHIE COCTABJSIET
65—100%, a
3aKJ0uena B rnpejgenax or —4
1o +10° C, To KoHgeHcHpyIO-
Llascs BOjJda MOXKET Hameps-
HYTh Ha IpOCCEAbHON 3aCJ0H-
Ke.

3.54. Consnolt pacreop B
NbIGAX Jbjla 3aKAIOUEH B CBOE-
obpa3suble suefikH, KOTopble
lepemeralnTcss BHU3 MoA Aell-
CTBUEM CHJIBI TSXKECTH H B
HanpaeJ/jeHHH, rie  BeJaed-
CTBHE MOCTOSAHHOI'G MOJATAUBA-
HHSl U MOAMEP3IAHUSA Jbjla TeM-
neparypa HauboJjice BbICOKas.
O6buno Takyio Temuepatypy
HMCET camasi HUXKHAS 4acTh
JeNSAHOR rablbbl, TAK KakK oHa
Jub0 maaBaer B oOKeawe (a
OKeatl TenJsee OKPYXKakoIero
BO371yxa), U060 JEXKHT Ha 3eM-
Jie (3emJI TakxKe Tengee oKpy-
xatwlero Bosayxa). B pe-
3yJAbTATE lIepeMeleHHUst sueek
COJISINIOTO  pacTBOpa  nocaej-
HHI TTOCTEIIEHHO BLIXOAHT U3
JIbjIHHbBIL, 1 OHA IPUMEPHO yepes
FOA  CTaHOBHTCH NPHIOZHOH
IJIst MOJIyu€HHST THTLEBOH BO-
Abl, a uepe3 HEeCKOJIbKO JeT
MOYTH COBEPIIEHHO JHILAeTCH
COJIH.

[Tonpo6yem  pasobpaTtbes,
KaK Ke TPOUCXOAMT Npolecce
«ofbeccoHBaHusi» Jbaa. Pac-
CMOTPHUM  HEKYID [IPOU3BOJIb-
HYI0O  AuellKy, BePTHKAJbHO
pacnoyoXKeHHyw BHYTPH [IJIbi-
6o, Cosenocth pactBopa Ta-
KoBa, YTO €ro reMmmeparypa
IIPHMEPHO paBHA CPeNHEeH TeM-
nepaType OKpy:KaoIllero Jaba.
B nuxueit, Gosee Tensao# ua-
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CTH SIUEHKH COJIEHOCTb BEJMKA
(cMm. 3apauy 3.50), o B pe-
3y/abTaTe MOATAHBAHHS JbAa
OHa yMmeHblaercs. B Bepxuedt
XKe, O6oJiee XOJOIHOH 4YacTH
ST4EAKH  COJNICHOCTH  I'OPas3fo
MeHblI€, HO OHa yBeJHUHBAeT-
Csl BCJEACTBHE 3aMep3aHus
Jpaa. ITostomy siyefixa nocre-
TIEHHO TIepeMeliaeTcsi B HH3
JIEISAHOH TJIBIOBI U CO BpEMeHeM
BBIXOJHT H3 Hee.

3.55. Ha wucnapenue Bogb B
KacTpioJe 3aTpayuBaercsl 3Ha-
YHTEJIbHOE KOJIHYEeCTBO Telaa.
Ecain  kacTpoisi  oTkpwhita,
TO 3TO TeIJO Tepsiercsi, Tak
KaK nap YHOCHTCS BO3Jyl-
HbiMH 1nortokamMu. Ecan xe
KacTpIoJsl HaKpbiTa KPbIWKOH,
TO nap ocTaercs B Hell H
TEI0 YIePKHBAETCH BHYTPH
KacTPIOJIH.

3.56. B sureparype mue BcTpe-
THJIOCh  JIHUIL  OAHO-EJHHCT-
BEHHOE YMNOMHHaHHe 006 3TOM
spdekre. Tlouemy 6w Bam
He TIO3KCIIEPUMEHTHPOBATD
C  COOCTBEHHOH  AYXOBKOH?
INouabawpatite, crnoco6CeTByer
JIH  YBeJHYEHHE BJAaXKHOCTH
BO3jyXa B [yXoBKe GoJjee
GoicTpoMy ee HarpeBy. MeHb-
we Ju [1pu 3ToM norpebyer-
¢ Temsa, utobbl HarpeBaThb
BO3/yX, CKaeMm, Ha OJHH
rpapyc? VameHHTCs in B 3TOM
caydae [HPKYJAsILHS BO3AyXa?

3.57. Yacro, uto6bi npenor-
BPaTHTb 3aMep3aHdHe BOAbLI B
paauHaTopax asTomoGujeH, B
rapaxe psagoM ¢ paiua-
TOpOM CTaBAT 60JablIOH Ta3
¢ Bomo#. Ilpu npuGauxenuu
TeMNnepaTypbl BO3AYXa B NMOMe-
LIeHHH K TOyKe 3amepsa-
HHS BOABI COCY/, HANMOJHeHHbIH
BONOH, CAYXHT  pesepaya-
pom tensia. Korga B HeM Ha4yH-
HaeT 06pa3oOBBIBATHLCH  Je[,
BBICBOBOXKIaeTcsl  NOBOJIbHO

60/blIOe  KOJHYECTBO TerJjia
(CKpbiTas TemioTa KpHCTaJ-
JU3anKu), OGaarogapsi uemy
Jajbliefiiee oxJaxKaeHHe To-
MeLLEeHHs 3aJepKUBAETCS.

3.58. Pauunum yTpom, no mepe
TOr0O KaK HauHHaeT IIPHrpeBaTh
COJIHLe,  HAapy»XHBIH  oOXxJa-
AMBLIHACA 32 HOYb BO3AYX
TIOCTENEHHO NMPOHHKAET B Jef-
Huk. M3-3a uHu3KOH Temme-
patypot B JeIHHKE BJaX-
HOCTb 3TOr0 BO31yXa JOCTHI- |
HeT TIpefeJbHOr0 3HAUEHHSI H
YacTh Mnapa B HeM KOHIEH-
cupyercsi. B npouecce azoso-
Fro  Tepexojga  nap — KHI-
KOCTb BbICBOGOXKOaeTCsi GOJb-
Woe KOJHYECTBO TelJja H TeM-
nepatypa BHYTPH JIeJHHKA
nopoimaercsi. Ecan ke ytpowm
B JIEJHHK TI0Najfaer mnpsiMoil
COJIHEYHEHH CBeT H corpepaer
BO3AYX EHYTDH HEro, TO INpH-
TOK BO31yXa H3BHE H CBA3aH-
Hasi ¢ 3THM  KOHJEHCAalHs
OFPa”HHYHUBAIOTCSH.

3.59. Huxnuuit, 6osee wunpokui
KOHell MpHCTNOcOoBJeHHss AJs

XapeHbsa Msca corpesaercs
TeIJIOM JIyXOBKH, W BOJa,
3aKJI0UYeHHass BHYTPH TpyOKH,
HarpeBaeTcA M INpeBpallaercs
B map, norpebJsisi OpPH 3TOM
GosibIiOe  KOJIHYECTBO TemJa,
KOTOpoe HeOoOXOAMMO IJsi Ile-
pexoga BOAbBI H3 KHIKOIO
COCTOSIHHA B rasoobpasHoe.
lopsiunét nap mnomuumaercs
B BEPXHHH KOHeu TPYOKH, Ha
KOTOPBI HacaxeH OTHOCHTe/Ib-
HO XOJIOAHbIH KYCOK Msica.
3aecb map KOHJEHCHpyeTcs,
BBICBOGOXK1as1 TeNo, KOTOpoe
B CBOe BpeMs OblLI0 3aTpayeno
Ha nepexol BOAB B mnap.
Kugkass Boga crTekaeT 1o
Tpy6Ke BHH3, U UMK HauH-
HaeTcs cradana. [1pu ucrnoab-
30BaHHH TAaKOro MPHCIOCO6-
JIEHHS MACO nmoJsyyaer B 100—
1000 pas Gosblue Tenaa, uem B






index-246_1.png
JneTb HecOBIajaloniHe n3obpa-
XKEHHs Kpasi OKHA B Pa3/IHUHBIX
BeTax.

Paccmotpum ayu, nonagato-
WHH OT NpaBoro Kpasi OKHa
B JIEBYIO 4acThb r/a3a HabJio-
nparensi. Hs-za  HeGosbluofl
pasHuUbl B KO3(pHUHEHTaX
TNpeJOMJIEHHS] KPAcCHOTO H CH-
Hero cBeTa KkpacHoe uzobpa-
JKeHHe Kpasi OKHa OKasbiBaeT-
Csl Ha ceTYaTKe YyTh JieBee CH-
Hero. CuHee H306pa)KeHHE He
6yner BUAHO Ha (oHe Gesoro
CBeTa, HAYIIero OT OCTaJbHOH
yacTH OkHa. [lostomy Kpaii
OKHa Kaxercsi Habjwparenio
KpacHoBaTbhiM. [1ono6ubIH 3¢-
dext Habaogaercs W Ias Je-
BOrO Kpasl OKHa, HO 3Jech
yXe KpacHoe u3obparkeHue Te-
psietcs Ha ¢oHe Gesoro cBera,
M JIeBbIH Kpa#l OKHa Kaxercs
CHHHM,

5.130. Jo HenasHero BpeMeHu
CYHTANOCh, YTO TaKoe «OKpa-
IIMBaHHE» BPaINAOUIerocs AH-
CKa CBAI3aHO C TeM, UYTO NpH
nepexofe OT TEMHOTH K CBETY
HepBHbIE KJIETKH BOCINPHHHMA-
IOT pa3Hble 1BeTa C PasJHUHOH
BpeMeHHOl  3ajepkkofi. B
YacTHOCTH, IIpelNoaaraJnocs,
YTO  BOCHpHSATHE  KPacHOro
LBeTa «BKJKOYaeTCA» 4YTh
6bicTpee, yeM BOCHpPHSITHE CH-
HEro, NMo3TOMYy nepeiHHH Kpah
6es10ro ceKTopa KaXkeTcsi Kpac-
ubiM. OJIHaKo Tenepb yCTAHOB-
JIEHO, YTO TAaKOH pasHHUB B
BOCTIPHATHH PA3HBIX L{BETOB He
cyuectByer. CorsacHo OmHO#
H3 COBPEMEHHbIX THIIOTE3, LiBe-
TOBOH 3¢deKT, co3znaBaembiil
BpallawlHMcs AHCKOM, obyc-
JIOBJIEH T€M, 4yTO 4acToTa cJje-
HoBaHHA GeJblX H YepHBIX I0-
Jaoc 60 cama no cebe coot-
BETCTBYET 4acToTe KOAHpOBa-
HHSI HepPBHbIX HUMIIYJbCOB, Me-
pelallHX LBEeTOBOE Oliylie-
HHe, nu60 3acrasasier ¢GOTO-
peLenTopbt NochIaTh NOCAEI0-
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BATEJIbHOCTH HMIYJIBCOB, COOT-
BETCTBYIOLIHEe  3aKOJAHPOBAH-
HOH HHpOpMaLHH O LBETe.
[ pyrumu cjoBaMHu, yaauHo mo-
AobpaHHasi uyacToTa CJenoBa-
HHUSl CBETOBbIX HMMYJbCOB CO-
OTBETCTBYET Kak Obl CHrHagay
«a3byku Mopae», KoTopbii
MO3T paclWH(ppPOBLIBAeT B BHIE
onpejeseHHbIX LBeTOB. Kak H
B 3ajgaue 5.128, owyuieHue
KpPacHOTo 1lBeTa 3jiechb BOBce
He O3HavaeT, yTO B rjas m0o-
najgaeTr cBeToBas BOJHA JJH-
Ho# okoso 0,6 mkm. Kak Bun-
HO, 3pHTeJbHOE BOCHPHSITHE
uBeTa BecbMa TOHKad IUTyKa!

5.131. ¥ JIIOMHHECIEHTHBIX
Jamn ronyboe H 3eseHoe cBe-
4YeHHe TpOmajaeT B TEUEHHE
4YacTH mnoJgylnepHoja BO36YyXK-
JNaloLero HX MepeMeHHOoro Ha-
TIPSIXKEHHs], a JKeJToe H Kpac-
HOe (ecsiH J0Jis1 KPacHOro cae-
YeHHS B Jamie J0CTaTO4YHO
BejiHKa) — Her. B pesyabrare
pasne-

BpallalOMHACA JHCK,
JIEHHbIHl HA YePHO-6eJible CeKTO-
pbl, HJH Bpaliawllascsa MOHe-
Ta oTpa)kawT K HabJjwgarernio
CBeT, CIIeKTP KOTOPOro MeHseT-

¢ co BpeMmeneM. Pasnuua
B MPOLOJKHTEJBbHOCTH CBeye-
HHA KaXKJIOoro upera o6bACHA-
eTcsl Tpemsi THNaMH CBEYEeHHS.
KoOpoTKHe BCIIBILIKH CHHEro H
3€/IeHOro cBeTa 06ycJ/OBJeHbl
CHeKTpPaJbHbBIMH JIHHUAMH H3-
JYUYeHHUS] PTYTH (OHO NPOHCXO-
IHT OuyeHb OBICTPO) H JIOMH-
HeclleHlIHell ¢ MaJbpiM MocJe-
cseyenneM. JKentoli UBeT —
3TO JIIOMHHECUEHUHS TOr0 Ke
JoMHHOopa, HO ¢ 60ablIKHM
BpeMeHeM nocJjaecBedyeHHs.

5.132. M3o6paxenHe Ha Tese-
BH3HOHHOM 3KpaHe IOsIBJfIeT-
csl HE cpasy ueJHKoM, a 6biCcT-
PO «pHCYeTCsi» 3JeKTPOHHBIM
JIy4OM, KOTOPbI# JBHXKETCS 1O
3KpaHy CcTpPOKa 3a CTPOKOH
H cBepxy BHH3. Paspeprka

OCYLLeCTBJIsAETCss Tak 6bicTpo,
4TO IJ1a3 He yCNeBaeT ee 3a-
MeTHTb. Ecan 6bicTpo nepese-
CTH IJlaza BNpaBo, TO KaxXaas
rOpH30HTaJbHasli CTPOKa oOcC-
TapJsieT Ha ceTuaTke H306pa-
JKeHHe, coxpaHsiioleecsi B Te-
yenne npumepHo 75 mc. Tak
Kak rJjasa IBHXXYTCSl OXHOBpe-
MEHHO ¢ pa3BepTKOH H3o6pa-
>KeHHsl o BepTHKaJsH, H30o6pa-
’)KeHHe BCSIKOH JIMHHH OKas3bl-
BaeTcss uyTb MNpaBee u3obpa-
KEHHS JTHHHH, Jexalel HHxKe,
TaK KakK BepXHfAsi JHHHUS TOsi-
BHJIAaCb Ha 3KPaHe 4yTb paHb-
we. [TosTomy Bce usobpaxe-
HHe, «3allUCaHHOe» Ha CeTryar-
Ke, OKasbiBaeTCsi MepeKOoLleH-
HbIM, KaK I10Ka3aHO Ha pHC.
5.132. KpartHbie (aBOIiHbIe,
TpPOHHBIE U T. 1.) H306pa’kKeHHst
BO3HHMKAIOT MNOTOMY, 4YTO 3a
BpeMsi  TOBOpPOTa  TOJIOBBI
3JIEeKTPOHHBI Jyu ycCreBaer
«HapHcoBaTb» Ha JKpaHe He-
CKOJIBKO H3006paceHui, KOTo-
pble Bbl IIePEHOCHTEe OJHO 3a
JAPYTHM BIIPaBo.

5.133. Kak mnpasu./o, cTepeo-
CKOIMHYECKHH 3 (heKT NocTHra-
eTCsi  MMHTanHe#  OoO6bIYHOrO
6HHOKYJSAPHOTO 3DeHHsl, KO-
TOpOE MO3BOJIeT HaM BOCIPH-
HUMaTh 06 bEMHOCTDb IIPOCTPaH-
ctBa. B crepeockon (KoTophiii
cefuac npopaeTrcss KaK jeT-
CKas UrpylUKa, HO B IpeXHHe
BpEMeHa OH HeMaJo pa3sBJe-
KaJl H B3POCJbIX) BCTABJSIIOTCS
nBe dortorpaduH, caesaHHbie
NpH ABYX Pa3/JHUHBIX MOJOXe-
HHAX annapara (CMelleHHBbIX
Ha HECKOJbKO CaHTHMETPOB
O/IHO OTHOCHTEJbHO APYTOTO)
N0 yIJaMH, COOTBeTCTBYIO-
ILHMH  yIJaMm HOPMaJbHOro
3peHUst [Js Kaxaoro rJasa.
Korpa BB paccmarpuBaere
3TH oTorpauu B CTEPEOCKOII,
o6a u3o0parkeHHs CJAHBAIOTCH
B OJHO, KOTOPOe Kaxercs
o6bemHbIM. O6beMHoe (cre-
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, BaHus sHepruu B cer 100%?

3

; Kakoro uBera 3To cBeyeHHe
n noyemy? Kakum obpasom
a3HaTCKHe CBETJAAYKH «CHH-
XPOHH3UPYIOT» CBOU BCIMBILIKH?

954; 1090, 2a. 4; 1194, ¢c. 538—
554; 1196—1201; 1458; 1585;
1624.
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g 5.111. Jpyrue cBeTs LiHecs
1 opranuambl. [TomumMo cetasiy-
| KOB CBeT HUCMYCKalOT U MHOTHe
; apyrue KHBbBIE OpPraHHu3MBbl.
| Y 6pasunbcKOro  Kesne3Ho-
i JJOPOXKHOTO 4epBsf, Hampumep,
{ romoBa CBeTHTCH KDAaCHBIM,
§ a G6Goka — 3eneHpim. Heko-
{ Toppie  ¢ocopecuunpytouine
OpTaHH3Mbl, OGHTAONHE B MO-
E pe, ec/IM UX NOTPEBOXKUTD, CKa-
| JKeM, JBUXKEeHHeM JIOLKH, M0 -
Kuralot» mope. Houblo 31H
OpraHH3Mbl cBeTATCH roay6o-
BaTblM CBeTOM, a JHeM —
KpacHbiM. OpauH M3 BHIOB
! pakoob6pa3HbiX, ecJH ero npej-
} BapUTEJIbHO BbICYWHTb, CBe-
! TUTCA NPH YBJIaKHeHHH. Takum
! HcTOUHMKOM CBeTa BO BpeMs
{ BTOPO# MHPOBOH BOMHbBI MO/b-
| 30BagMCh SNOHCKHE COJIAATHI,
Korjga HMcnoab3oBaTh Goaee
ApKHH cBeT OblJI0 ONacHO: CTO-
HJIO NOMJIeBaTh Ha BHICYLIEH-
HYIO KpeBeTKY, H NpH e€ CcBeTe
MOXHO OBIIO YHTaTb Kapry.
MoOXHO  NpHBECTH  MHO-
XKECTBO ApPYrHX, 6oJee PEAKHX,
IPHMEPOB MNPHPOLHOH JIOMH-
HeCLteHL HH. PacckasbiBalor,
YTO Hape3aHHbHd KapTogdesb
i CBETH/ICA  HACTOMBKO  SIPKO,
YTO B TeMHOH KOMHATe MOXHO
f 6bi10 yuraTh. [oBOpAT, uTO
NMOKOHHUKH TAaKXe HHOrAa cBe-
TATCA B TeMHoTe, CyuiecTByer

[C paspewernusn Qowc. Xapra, kom-
nanua «Puad surepnpaisucs.|

KaJqMBaHHA, HANpPOTHB, JaeT | Macca [PYFHX HHTePEeCHbIX
«ropsiunit» cper). He paBeH | H MHKaHTHBIX HUCTOpUA Ha 3Ty
JH  KO3((HUHEHT MOJE3HOrO | TeMmy.

AeHcTBUs TaKoro mpeoGpaso- |  YeM BO BCex pacCMOTPEHHbIX

140  dusHueckuii deitepBepk

c/Ayyasix BHI3BaHa JIOMHHe-
CLUeHUuus?
1194, c¢. 457—492; 1200—

1202; 1458; 470.

doroxumMusa
nponyckaHHe csera

i

|

5.112. CBeTouyBCTBHTEJAbHbIE

‘ coaneynbie o4kH. CylUecTBYIOT
COJIHEUHble OUKH, KOTOPbIE Me-
HSIIOT CBOIO MPO3PAYHOCTD B 3a-
BHCHMOCTH OT  OCBELIEHHS:
B MOMELIEHHH OHH CBETJble, HO
CTOMT BBIATH Ha COJHEUYHBIH

! cser, Kak odu Temuewr. OjHa-
KO B OTCYTCTBHE COJIHEYHO-
ro OCBeUIEeHHS] MNPO3PaAYHOCTh
6BICTPO  BOCCT@HaBJAHBAETCH.
Yem BbI3BaHBl 3TH 06paTHMBble
M3MeHeHHUSI CBETONMPONnyCKaHus
cTeksa?

984: 1204.

Payopecuenuus

5.113. Ceerawuecs nJaakarbl.
HekoTopbie nmjakaThl CBETATCH
B HEBHAHMMOM YabTpadHoie-
ToBOM cBere. [Tomo6Hbill XKe
3¢ eKT Nno3BOJSET MPOH3BO-
JHMTEJSM  MOIOLIHX CpPeACTB
YTBEpPX/aTh, YTO BBICTHPAHHOE
B CO3JaHHBIX HUMH NOpPOLIKaXx
Genbe cTaHOBHTCA «Oesee Ge-
Jaoro». Kak o6 bACHHTb 3TH fIB-
JeHHA?

1205, ¢. 70; 1340, ¢. 749.

dayopecueHuHn
dochopecueniyun

5.114. dayopecueHthoe npe-
o6pasoBanHe cBera. B namne
JHeBHOro CB€Ta CHayaJja BO3-
HUKaeT yJbTpagHONETOBOE H3-
JyyeHHe, KOTOpoe 3aTem mpe-
ob6pa3yercl B BHAHMMbIA CBeT.
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nogaenok. Tak, Hampumep,
PEHTreHOBCKHH aHaJjH3 TNoMor
pa3obJaunTb MOLIEHHHYECTBA
H3BEeCTHOro ¢anbcHdpukaTopa
["anca Ban MeerpeHa, KOTOpbIit
nHcal CBOM NOApaXXaHHS H3-
BECTHBIM MacTepaM Ha CTaphix,
He MpejCcTaBJSIOUINX LEHHOC-
TH IIOJIOTHAX, YTO MPHAABaI0
ero mnojgaenkam Oosblle MOA-
JIHHHOCTH.

[To-Bunumomy, yabTpadHo-
JIeTOBOE, HH(ppPakpacHoe H
PEHTTeHOBCKOE H3JIyUeHHUS KakK-
TO B3aHMOAEHCTBYIOT C HHXK-
HHUMH CJOSIMH KpacKH, TOMO-
rast HX «yBuneTb». Ho B Takom
clydyae OHH AOJIKHBI B3aHMO-
NeHCTBOBAaTb H C BEPXHHMH
crnosMH. Kak xe torga ynaer-
csl pasJIHYHTb CJIOH?

110, c. 190—193; 1452—1454.

7.17. Ceeramuiics wap npH
safepHom B3pbiBe. [Touemy npu
B3pbIBE aTOMHOH 60M6bl BO3HH-
KaeT OrHeHHBIH CBeTSIUHACS
wap? UYro uUMEHHO H3Jyuyaer
cBeT B JaHHOM caydae? Kak
JOJITO CBETHTCS 3TOT Liap H
noyeMy OH B KOHIle KOHIIOB
nepecraeT cBeTHTbcsA? [louemy
H3 KpacHOro HJH KpacHO-KO-
pHYHEBOTO BHauaJe 3TOT Liap
3aTeM npespaiiaercs B 6eapii?

219, c¢. 306—309; 371, c. 20;
1459.

7.18. Cuaosoe noJge. TI'epou
Hay4HO-(paHTACTHYECKOI0 pO-
maHa O.Tepbepra «JlioHa»
[1460] o6ecneunBawr cebe
3AlHUTY, CO3IAaBaf BOKPYT cefia
HEKOE «CHJIOBOE I0Je», KOTO-
poe nMponycKaeT JHIb MelJeH-
HO ABHXKYIIHecsi 06 beKThl. Ta-
Kas «3aiHTa» npenoxpaHsier
JIofe# OT MyJb HJIH yAapoB
HOXOM, HO yepe3 Hee Oecrpe-
MATCTBEHHO MNPOHHKaeT Heo6-

busnueckunit GeitepBepk

XOAHMMbBIH AJISI ABIXaHUS BO3-
nyx. Boamoxra /i Takasi «3a-
IHTa» ¢ (PU3HYECKOH TOUYKH
3peHus?

U npouee...
(7.19—7.24)

7.19. Tpenune. Kak 06bsCHHTH
CYLIHOCTb TpeHHs moel G6a-
6yuike, He npuberasi K KAKHM-
TO CJIOKHBIM HayuHbIM TOCTPO-
€HHsIM, a Ha camMOH IpocToi
monenn.  O6ycioBjeHo  JH
TpPeHHE HEPOBHOCTSIMH CLEeMNJIsi-
IOUIHXCH  TIOBEPXHOCTEH  HJIH,
BO3MOXKHO, JAeHCTBHEM 3JIEKT-
pocratHyeckux cua? Moxer
6bITb, MECTHOE <«NPHJHIAHHEe»
BbI3bIBAIOT MOJIEKYJISIpHbIe
CHJIBI, @ MOXeT, TBepaasl Mo-
BEDXHOCTb «IIPOHHKaeT» B 60-
Jiee MATKYIO H OHH CHENJSIoT-
csa? Bompoc stor ouenb crap,
He3aMbICJIOBAaT H HaBepHMKa
JOJIXKEH HMEeTb IIPOCTOH OTBeT.

3; 1462—1465.

7.20. «Tekymas» kpbiwa. Ha-
LHOHaJbHbIA co60p B Bauiuur-
ToHe (okpyr Koaym6us) mno-
CTPOEH B CTHJIE CPeJHEBEKOBBIX
aHrJuickux  coboposB. Ero
Kpbilla, KaK H y aHTMJIHHCKHX
co60poB, 6bli1a IOKPBITA CBHH-
IIOBbIMH JIHCTAMH: B CpefHHe
Beka Amurius Gbia  6Gorara
CcBUHUOM. K HecyacTblo, uye-
pe3 HecKOJbKO JieT Tocae mno-
CTPOMKH BalUHHITOHCKOrO CO-
6opa «KpacHBasl, HEXHBEIX OT-
TE@HKOB CBHHLOBAasl Kpbllia Ha-
y#ha HEOTBPATHMO COCKAJbANI-
BaTb BHH3, HHKaKHe TBO3IH
HJIH KperieHus1 ObLIH He B CH-
Jax ee yaepxatb» [1461].
[Ipennosaranock, 4To  3TO
o6yc/a0BaeH0 nBYyMs (hakTopa-
MH: BO-NEpPBbIX, reorpadHue-
CKOH wHpoToil BawuHrrona w,

BO-BTOpbIX, YHCTOTOH coOBpe-
MEHHOro CBHHLA. Kakum xe
o6paszom 3TH o6CTOsiTesNbCTBA
MOIyT OOBSICHHTB COCKaJb3bt-
BaHHe CBHHUOBOH KpbIH?

1461.

7.21. Tpemunn. Hckyccrso
TPDaHeHHsl aJMa30B COCTOHT B
TOM, 4TOOBI pa3gesHTb KpHC-
TajJ HMEHHO TakK, KakK 3TO Tpe-
6yercsi. CKyJbITOP TOXE 0J-
JKEeH yMeJo CKaJblBaTb MaTe-
pHaJ, ¢ KOTOpPbIM OH paboTaer.
Ecau Bam npuxonuaoch pe3athb
CTEeKJsIHHble TpyOKH, BBl, Ha-
BepHOe, JesajH 3TO TakK: CHa-
yasa Ha GOKOBOH MOBepxHOC-
TH TPpyOKH jgenany He6oIbWYIO
Haceyky, a NOTOM HaJJaMbIBa-
Jau TpyOKy; 3TO npenoTBpaia-
JIO MOsIBJIEHHE DBAHOTO Kpasi.

Uem ompegensieTcsi Hanpas-
JeHHe TpewHn? [Touemy BOOG-
1€ OHH BO3HHKAIOT H pacloJ-
3atoTcq pajpiie? MoxkHo pas-
JIOMHTb KYCOK CTEKJla NMpH ro-
pasgo MeHbLUeM YCHJHH, yeMm
3TO HYXHO JIJIsl paspblBa MeX-
aTOMHBIX CBsI3ed; HO TeM He
MEeHee 3TH CBfI3H paspbiBa-
I0TCS.

Kak ypaercst «oTopBaThb»
aToM OT aToMa, NpPHJIOXKHB OT-
HOCHTEJNbHO HEOOJbILYIO CHITY?

1466—1474, 1649; 1650.

7.22. Koppo3usi xpomupoBaH-
HO# moBepxHOCTH. Bbl, Hasep-
HOe, 3ameyaJsH, yTO XPOMHPO-
BaHHble JeTaJd Ballero aBTo-
MOGHJISI CO BpeMeHeM IOoaBep-
raworca  Koppoaun  (upanna,
cedyac 3Ty npobjemMy B KakoH-
TO CTelleHH yJaJoCh PeLHTh).
OHa o6bYHO BO3HHKaeT Ha
AedeKTax BHEIIHero cJaosi Xpo-
MHDOBAHHOTO TMOKPBITHSA (pHC.
7.22), mnosToMy B TIIpexHHe
BpEeMeHa TaKoe MOKpbITHE cTa-
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BHUNaMH, MOCKOJbKY, NpOMax-
HYBLIHCH, HFPOK MOXKET MHop-
BaThb CYKHO Ha croje.) Kak
HYJKHO YAapuThb 110 LIApy, UTO-
6bl OH omucaga napabony?

[Touemy 60pTHK OH/IbSIPAHO-
ro cTosia BhbIlIe LEHTpa Llapa
(puc. 2.27, 6)? Pa3Be wap He
Jyyllle OTCKaKHBaJs Gbl OT HeTO,
ecad O6bl ygap o 6opT mpHXo-

Puc. 2.28. dokycoL ¢ ynpyaum MA4UKOM.

2.28. 3a6aBbi c ynpyrum ms-
uukoM. CoBpeMeHHAass XUMHUe-
CKas TEXHOJOTHSI I103BOJSET
M3rOTOBJIATD Ma/jleHbKHe O4YeHb
ynpyrue MsiMMKH U3 JIMTOH pe-

YcroHuuBocTb
K03 (PHUHEHT NOJIE3HOr0
deHCcTBHSA

2.29. KoHcTpyKIliHA BeJlocHne-

aa. [louemy coBpeMeHHHIH
BeJocHNe JeaaeTcsi HMEHHO
Takum? B npomiom cyiiecTBo-
BaJ0 MHOTO PAa3JIMUHBIX KOH-
CTPYKUHI BeJOCHMenoB (pHc.
2.29, Buu3y). OnHH HMeENn KO-
Jleca pasHoro JHameTpa, y apy-
rHX Melaju COeJHHSJHCh Npsi-
MO C OCbI0 NepeiHero KoJeca.
Otadudercss JH COBPEMEHHBIH

36 duanuecknil deiepBepk

3HHbI, C KOTOPBIMH MOXHO TIPO-
JIeJbIBaTh 10BOJbHO 3a6aBHbIe
Tploku (puc. 2.28). Tonymaii-
T€, KaK HX OCYILECTBHTb, H MO-

Bejsocunea GoJbliell  yCToH-
YUBOCTbIO H OGOJbIIHM KO3d-
(ULHEHTOM T[OJE3HOr0 Jei-
cTBUs (K. 1. A.) MO CPaBHEHHIO

JHJICS HA YDOBHE UeHTpa uia-
pa?

14, c. 143—146; 24, ¢. 222—
227; 25; 26, c. 183—186; 27.

nplTafiTtech JaTh UM oObsicHe-
HHe.

31; 32.

CO CBOMMH NpeAlIeCTBEHHHKA-
MH?

[Touemy BHJKA nNepegHEro
Kojleca y COBPEMEHHOrO BeJO-
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Hanpumep, CTeKJO conpukaca-
eTcst € KOLWAauybHM  MexoM,
3JIEKTPOHbI TYHHEJHPYIOT C T0-
BEDXHOCTH CTEeKJa Ha MOBepX-
HocTh Mexa. [lockoabKy HH
TOT, HH JIPYrofl H3 3THX Mmare-
pHaJ/IOB He SIBJSIETCSI XOPOLIHM
TIPOBOJHUKOM, 3JEKTPOHBl MO-
YT DepexoiHTb ¢ OAHOH Io-
BEDXHOCTH Ha APYrylo JHlib
B TeX TOdYKax, I'le MaTepHaJbl
mI0THO conpukacatorcs. Ta-
KuMm obpa3om, yem Godbllie no-
BEPXHOCTb KOHTAaKTa MexXnay
mMarepuajami, TemM 6oJblie 6y-
€T MepexOJHTb 3JEeKTPOHOB.
[Ipu Tpenun omHOH nOBepx-
HOCTH O IPYIYIO MJOLLadb KOH-
TaKTa 3HA4YUTeJbHO BO3pacTa-
er, 6arogapsi 4yemy A0CTHra-
eTcsl nepexoa 6OJbLIOT0 YHCAa
3/7ekTponoB. Marepuas, Koro-
pBHIll TepsieT 3JeKTPOHBI, 3aps-
JKaAeTCs MOJIOKHUTEJNBHO, Mare-
pHaJ, KOTOPbIH NPHHHMAaeT UX,
3apsixkaeTcsl  OTPHLATEbHO.
Ecau BO31yX BjaxKHbIH, H36bI-
TOUHbIH 3apsij 6LICTPO mepexo-
IUT C MarepyaJsa Ha B3BelleH-
Hble B BO3JyXe KareJbKH BO-
Ibl. YMeHblIeHHIO 3apsiza Mo-
TyT cnocof6CTBOBaThb TakXKe
4acTHUH AbiMa. Eciu xe Tako-
ro paspsiia He MPOUCXOIHT,
TO 1pH OOBIYHOM KOHTaKTe
JABYX MaTepHaNOB MOMKET BO3-
HHKHYTb BeCbMa 3HaYHTeJb-
Hasi pasHOCTb MOTEHIHAJOB.
Ecau, nanpumep, nepex Ttem
Kak BBIATH H3 MallUHBl, BbI
noepsaaeTe Ha CHAeHbe, TO IO-
TEHUHAaJ Baliero Tela MOXET
okasarTbcs Ha |5 kB Bhbiie no-
TeHIHa/la 3eMJIH.

6.8. [1puGop Heo6xonuMO OTpe-
ryJqupoBaTh Tak, 4TOOBl BbLITe-
Kawliie H3 TpybOK cTpyHKHU
pa3bHBaJHCbh Ha KalJH NOpH-
MEpHO Ha ypOBHe BepxXHHX 6a-
Hok. Buauase, korga BkJwua-
I0OT BOAY, O#Ha 6aHKa HMeeT
4yThb 6OJBIIHA OTpHIATENbHBIH
3apsan, uyem gapyras. Kakas
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HMeHHO H3 6aHOK HMeeT 60Jib-
WHA 3apsag, onpeaeasiercs
YHCTOH CAy4aHHOCTBIO, TaK Kak
u3HayanbHbll 3apsag 6aHOK
06yCJIOBJIEH KOCMHYECKHM H3-
JYUCHHEM HJIH eCTeCTBEHHOH
panuMoakTHBHOcThiO.  [lomyc-
THM AJS1 ONpeLeJeHHOCTH, YTO
607bWIHA OTpHIATENbHbIH 3a-
DS HMEeT HHXKHsist eBast 6aH-
ka. Torza, nockosbky 6aH-
KH KpeCT-HaKpecT COeIHHEeHb
Mexay co6o#l  npoBomam,
BepxHAs npaBas 6aHKa Gyner
Takke HMeTb OOJbLIHA OTpH-
aTeJbHBIH 3apsii, 4eM Bepx-
Hsisi sesasi. [lpaBasi crpy#ika,
TIPOXOJSl Yepe3 BEPXHIOKW Mpa-
ByI0 6aHKy, noasipusyercsi. Ec-
J¥ Kanau o6pasyloTcsi HMEHHO
Ha ypoBHe 3TOH 6aHKH, TO OHH
3apsAXKalTCA  MOJOXKHUTENbHO,
TaK KakK OTpHUaTe/bHbIH 3apsi
OTTAJKHBAeTCsl OTPHLATEIbHO
3apsiKeHHOH 6aHKOH BBepX Mo
cTpyike. Jlajee 3TH MOJOXKH-
TeJbHO 3apsiKeHHbIe KalJHy na-
JalT B HHXKHIOWO npaByo 6aH-
Ky, H €€ IOJIOXKHTEJIbHbIH 3apsl
Bo3pacTaer. Hecmorps Ha TO
YTO HayaJbHasl PasHOCTb MO-
TeHUHaNI0B Mexay 6aHKamu
HHYTOXKHE, B HEKOTOPbLIX CaMo-
JeJbHBIX KamnejabHuiax Kesb-
BHHA yZaeTCs MOJYYHTb pas-
HOCTb MOTeHuHagaoB 10 15 KB.

6.9. PaspbiB cTpyHKH »KHIKOC-
TH Ha KallJli BIepBble 06bsic-
wua Paaeil. Ov mokasaJ, 4to
BO3MYILEHHS,  BO3HHKAIOLLHE
NIPH HCTEYEHHH CTPYHKH, II0-
poXKIawT BOJHBI, paclpocrpa-
HAOLLHECST BIOJb OCH 3TOH
CTPYHAKH, aMIIUTyAa KOTOPbIX
3KCMOHEHHAJIbHO BO3pacTaer
A0 Tex IOop, NOoKa cTpyHKa He
paspniBaeTcsi. Korja oHa pas-
pbiBaeTCsl, MOBEPXHOCTHOE Ha-
TsIDKEHHe  3acTaBJjsfieT  2KHI-
KOCTb COGHpaTbCcs B KalJjH.
Ecau K cTpyilKe NMOIHECTH 3a-

PSIP>KEHHYIO TaJ04Ky, TO CTPYH-
Ka ocTaercsi UeJbHOH BcJeld-

CTBHE BO3HHKAWINEro BHYTPH
Hee HHIYLHPOBAHHOIO pas-
JIeJIeHHsl 3JeKTPHUYECKHX 3a-
psanos. Ilpexmosoxum, uTO
CTpyHKa HayaJla pacnajgaThesi
Ha kard. IlycTh gBe TOJMbKO
4yTo o06pa3oBaBIUHECH KalliH
JieXkaT Ha JHHHH, KOTopasl siB-
JisieTcsl  «TPONOJKEeHHeM» 3a-
psixKeHHOH masnoukd. M3-3a
pasje/eHHss 3apsiioB, NPOMC-
XOOSILLEero B KaXxK 100 KamnJje noj
BJHAHHEM TMaJO4YKH, HX obpa-
LLLeHHbIe IPYT K IPYTy CTOPOHBI
OKaXyTCsl 3aPAKEHHBIMH pa3-
HOHMEHHO, H Kamau 6ynyr
B3aHMHO npursaruBartbcs. Ec-
JIH 3apsii NaJoO4YKH BEJHK, TO
ofpauieHHasi K Hell cTOpoHa
CTPYHKH TaK CHJbHO TIPHTsI-
THBaeTcss K MaJiouke, 4ToO

cTpy#iKa MCKpHBAsieTcs'.

" B cHALHOM 3/JEKTPHYECKOM TmoJe
ApoGJjeHHe Ha Kamjiu HayuHaercs
paHblue, 4YeM B OTCYTCTBHE [MOJfA.
IbdekTol Apo6aeHHs CTpyH Ha Kam-
an 6biin HccaenoBanbl §. M. @pen-
kenem W [.Il. Berepom B oueHb
H3SALUHbLIX  onbiTax  (cM.  HsBecrus
AH CCCP, cepua Teorpagusi «
reogpusnka, 12, 3 (1948), a rtakxke
[145n) .— Mpun. ped.

6.10. DuekTpH3auHusi INPOBO-
JOUYHBIX H3TOpoaeH, camoJie-
TOB M JAPYrHX MeTaJliHye-
CKHX 06bEKTOB NOJ A€HCTBHEM
OBLICTPO JIeTSILEero cHera Tak-
Ke OoObsiICHSIeTCS TepeHOCoM

"3JIeKTPOHOB (cM. 3agauy 6.7).

YacTHlUbl CHEra oTJalT JeKT-
POHBI MeTaJJIHUEeCKHM Tpel-
MeTam, H Te npHobGperamT oT-

pHUATebHBIA 3apsai.

6.11. [To-BuAHMOMY, TIPOUCXO-
IUT pasjeseHHe 3apsiloB IpH
CMAaTbIBAHHH JIEHTLI C PYJOHA.
Jlunku#i cjaodl  npuobGperaer
3apsji, 3HaK KOTOPOro MHpOTH-
BOIOJIOKEH 3HAKy 3apsaia Ha
yHCcTOH cTopoHe usenTh. Cae-
YEHHE — 3TO  JeKTPHYEeCKHH
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rajepeu ILIeNoToB, a BO3-
MOXKHO, TeM H JPYTHM BMeCTe.

82, ¢. 87; 202; 203.

Mpeaomaexne

1.35. Pacnpocrpanende 3syka
npu serpe. [louemy BHl Jyulle
CJBILINTE KPUK HAXOJSIIErocs
Janeko OT Bac 4YeJOBeka,
€C/IH OH KDHUYHUT «IO BETPY»,
a He nporus Berpa? [loromy
JIW, 4TO, KAK NPHUHATO CYH-
TaTb, B HANpaB/JeHHH MPOTUB
BeTPa 3BYK 0c/1a6/aeTcs CHIb-
Hee?

81, ¢. 33—34; 82, c. 107—
108; 124, ¢. 17—18; 127, c.
322—325; 142, ¢. 119—121;
185, ¢. 11—13, 311; 186,
c. 66—67; 187, c. 137; 207,
c. 52—53; 210, c¢. 599—
600; 212; 213, c¢. 52—55;
222; 196, r. 2; 80, ¢. 729—
730; 150, ¢. 180—196; 160.

£
0oL
‘A\ﬂb cxerec

3BYKA

enOLOB SAMED-
TH CKOPOLTD,
3BYKA

A HAWEA

[cnotob SAMEA- Q

ﬁ : puTpCKareC /7\\\

P Aavys ;/

(%
X —

Pacnpocrpanenue

1.36. bpoutHab. Jlo Hawmmux
JHeH JOLIJIH NpellaHus O TauH-
CTBEHHbLIX «HeOGecHbIX» 3BYKaX:
POKOTEe, KODOTKHMX TOTpecKH-
BAHUSIX TPH COBepLIEHHO fIC-

HOM He6e H OTCYTCTBHM Ka-
KHX-JTHG0 SBHBIX HCTOYHHKOB
3ByKa. JTH 3BYKH, Ha3blBae-
Mble GpPOHTHAAMM, MHCTHED-
bepaMu, MOXKHO CJAblIATH Tle
YyroiHO: HajJ paBHHHOH, Hal
mopeM, B ropax. Ha ochosa-
aur 200 wabaOLEeHHA MHCT-
nédpdepos B onnauanu Gbla
clenaH BBIBOJ, 4TO OHH 4qalle
BCero ObiM CJBIWLHB YTPOM H
BEYEpOM, pexxke — B MOJYLeH-
HOe BpeMsl U MOYTH HHKOrjla —
no Houam. B  Hekoropbix
MecTax 3eMHOro uapa nmno-
NOOHBle 3BYKH — COBCeM He
pexnkoctb. Hanpumep, B paifo-
He DBeHraJbCcKOro 3ajuBa OHH
pasgalrcs CTOJAb 4acTo, YTO
MECTHble JKHUTeJH [PHIHCHI-
BAIOT UM 60K eCTBEHHOE
npoucxoxaenne. Yaue Bcero
CYMTAIOT, YTO TakKHe 3BYKH
CO3al0T  caMoJeTbl, Koraa
OHH TPEO/loNEeBAIOT 3BYKOBOH
6apbep.

MoxHO 6bl10 Gbl NMPHHATH
3TH TAaWHCTBEHHble 3BYKH 3a
oTjlaNleHHble pacKarbl TpoMa.
Ho rpom penko noHocHTCS Ha
pacctosiuus  Gonee 20 Kkm.
Kpome Toro, 3TH 3BYKH nOpOH
C/IBILIATCS U B SICHYIO MOTOAY.
MoxeTre U Bbl NPeANOXHTb
Kakue-1u6o Apyrue oObsc-
HeHHSA?

164, c. 442; 227; 1611, paso.

Aundpakuns

1.37. Touemy «nponapawoT»
KpHKH uaek. B kauectse npu-
Mepa 3BYKOBOH TeHH, C031a-
BaeMOH MpeaMeTaMH, MO3BOJib-
Teé pacckasaTb BaM CJaelylo-
uyto wucroputo (puc. 1.37).
Bechol#t ualixku co6upajauch
Gosbliof crael M OTKJAa-
nplBagu sifina B Mox. Korpa
Monojble 4aHKH YUYHJIUCH JIe-
TaTb, BO3AYX HAMOJHAJCH HX
MPOH3HUTEIbHBIMH KPHUKaMH.
Ha nekoTopoM paccTOSAHHH OT
rHe3J0Bbsl MPOXOoAMIA J0PO-
ra, u c6oKy OT Hee ObliH
BBUIOXKEeHbl B DAjJ  GoJbline
Kyun Topda. HanmHa Kaxkao#
M3 HUX HaMHOro NpeBHillajga
JUTHHY BOJIHbl NTHYBETO KpH-
Ka, 61arogaps 4emy cosjaBa-
Jachb 30HA JJOBOJLHO TayGOKOH
aBykosoll Tenu. [Iportus mnpo-
CcBeTa MeX/y KydaMHu BO3AYX
6bl1 HamoJHeH [0 HenpHAT-
HOrO IPOMKHM KPHKOM, a 3a
caMoil KyueHl cToss1a TOYTH
noanas TuHwuHA. llepexoxn
MEeXJY «IPOMKHM® H <«TH-
XUM>» yyacTkamMM  JOpOTH
KasaJjcsi  JIOBOJBHO  PE3KHM
[234].

Ha6awonanucp au 6bl Ha
LLOpOTe TakHe «THXHe» yqacT-
KH, ecad Obl 4alKu H31aBaJjH
He IpOH3UTe/]bHbIE 3BYKH, a
«Kpuyasgun 6acom»?

Mpstubca nox nopymky! Caviiumb au Bo cue? KrTo-To Tam Kpasercs B ryakoil tulimue! 19
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KHi»)  BO3AYLIHbIA  [OTOK,
a ¢ MPOTHBOIOJIOXHOH CTOPO-

Hbl H3-32 BHXPEH OH CTaHO-
BHTCH MOPBIBUCTHIM.

4.84. B xoHeuHoM cuyeTe B
KPYLEHHH MOCTA GbiJH TOBHH-
Hbl YCTA4HOBJIEHHbIE Ha HEM
GosblLHe BEPTHKANbHbIE LILHThI.
BosgywHbll noTok, HaJeras
Ha 3TH LIUTHI, paspessiicss H
o6Tekas HX, a 3aTeM H cam
moct. JlaBienHe Hal Bepx-
Hel H MOX HHXKHEH KpOMKamH
LLHTA H3-33 3TOr0 OTKJOHEHHS
nouuxkanocb. Eciau 6bt  wmur
CTOSI COBEpPIUEHHO CHMMeT-
PHYHO MO OTHOLUEHHIO K BeET-
py, TO yMeHblUeHHe gaBJe-
HHS CBepXy H CHH3y I[IHTA
6bisio 66l oauHakoBbiM. Ho
yToJ, MOA KOTOPbIM BETEP Ha-
JeTajq Ha [IHT, BCE BpPeMs
MEHSJICH, COOTBETCTBEHHO Me-
Hssocb M pasienne. O6naactp
TMOHH)KEHHOTO [aBJEHHSI nepe-
Melafach mornepek MocTa,
M Ha Hee HaK/JaAblBaIach Typ-
OyneHTHOCTH, ofpasyouascs
C HaBeTPeHHOH CTOPOHBI IHTA.
[Ton  pefictBueM  pasHoCTH
JaBJI€HHH Hal U MOI HHM MOCT
Hayasa kogebatbcd. AwHaJgo-
rHyHble  KosebaHHsi HabJro-
DAl0TCS M Ha «TaJolHPYIO-
ILHX» TeseOHHBIX MPOBOAAX,

KOTOpHIE, KpOMe TOro, TOf
BJHAHHEM DPa3HOCTH [aBsJie-
HHH M BHXPEBBIX TIOTOKOB

CBHCTAT (cM. 3agauy 1.55).

4.85. Typ6y/neHTHOCTb 4YHCTO-
ro BO3jayXa, MO-BHIHMOMY,
06bsACHSIETCH TaK HasbiBae-
MOH HeyCTOHYHBOCTHIO Kesb-
BuHa — lesqbmroabua. B ka-
4yecTBe MOAeJNH 3TOH HeycToi-
YHBOCTH pacCMOTPHUM BaHHY,
HaTOJIHEeHHYIO JIETKOH U TsiXKe-
JOH  JKHAKOCTSMH, MpHYEM
nepBasi Haxo[MTCS HaBepXy
H CKOJb3HT 1O [OBEPXHOCTH
BTOpOH. Ec/H HX oTHOCHTEDL-
Has CKOPOCTb HEBeJHKa, TO
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BCAKOE€ BO3HHKarwllee Ha rpa-

HHUE pasjesa BO3MYILEHHE
6oicTpo  3artyxaer. Opnaxko
NPH  YBE&JHUEHHH  CKOPOCTH

NBHXEHHS 10700HOE BO3MYy-
LleHHe MOXKeT NPHBECTH K Npo-
HHKHOBEHHIO OLHOH >XHAKOCTH
B Apyry®o H o00pasoBaHHiO
3aBUXPEHHH. Ananornuneim
06pa3oM BHXPH MOTYT BO3HH-
KaTb H B aTrmocdepe, riae
HHOraa HabJIAaI0TCST  CHJb-
Hble «CABHIOBbie» BeTpPH (H
06YCJIOB/IEHHBI® HMH PE3KO Bbi-
pa)keHHble BO3AyLIHbIE MOTO-
KH), & Takxe 3HauYHTeNbHbie
FOPH30HTAJNbHbIE TeMneparyp-
Hble rpajgHeHTbl (H COOTBeET-
CTBEHHO GoJblliMe pasJIHYHA
B IJIOTHOCTH CME@XHbBIX CJIOEB).
Typ6yneHTHOCTL uHCTOrO BO3-
AyXa, Kak CUHTAalOT, CBSI3aHa
C BHXDEBbIMH JBHXEHHSIMH,
BO3HHKAIOUIUMH Ha rpaHuie
pasaena cjoes.

4.86. Tak kKak Ha BepuIMHE
ropbr 1aB/J€HHE MEHbLIE H BA3-
KOCTb BO3[yXa MOHHXEHa, TO
4acht TaM JOJKHbBI HATH GBICT-
pee.

4.87. CeTka cyKaer oTsep-
CTHe, yepe3 KOTOPOe NPOXOIHT
BOZa, M BHI3bIBAET B I[OTOKE
BOIb! TYPOYJIEHTHOCTh H KaBH-
tauuo. OuwyuieHue «Msrkoc-
TH» BOJAbl 00ycJaoBJeHO, mo-
BHIHMOMY, HaJHUHEM BO3IYyLI-
HBIX MY3bIPbKOB.

4.88. Hackonbko mHe usBect-
HO, CHCTEMATHUYEeCKHM UCCJEN0-
BAHHUEM 3TOr0 BOMPOCA HHKTO
He 3aHHMAJICS, XOTH B CTaTbAX
Ha CIIOPTHBHBIE TEMbl YACTO [O-
BOPHTCA O «OBICTPBIX» U «Me[-
JeHHbiX» 6Gacceitnax. Ha wmoii
B3[JIsIA, KaHaBKH 10 KpasMm
6accefina, B KOTOpHE COOH-
paercst Boga OT MOBEPXHOCT-
HBIX BOJIH, CJYKaT L5l yCTpa-
HEHHSl OTpaXeHHsi BOJH OT
KpaeB 6GaccefHa. ITH BOJHbI

MorJau Obl MemwaTb HJOBLAM.
[Tonbitafitech pasoGpaThcs BO
BCeX 3THX BONPOCax CaMoOCTOS-
TeJbHO.

4.89. Bopna, nepenusawimascs
uyepe3  BOAOCJHB, mNojgo6Ha
BO3JyIIHOMY TOTOKY, Habe-
ramuieMy Ha Kpad npensiT-
cTBHA (cM. 3agauy 1.56),—
B NOTOKe BOJABl T@Kxke BO3HH-
KaioT Kone6aHusi. B nagaouei
CTpye BOABl 3TH KoJeGaHHus
BO306YXKAAIOT CTOAYYIO BOJIHY,
JAJIMHa KOTOpo# paBHa 4/5 Bbi-
coTel BojocaHBa. Benencraue
pesonanca MeXxay KoJeGaHusi-
MH [1aBJIEHHSi B [OTOKe Ha
Kpaio BOJOCJHBA H COGCTBEH-
HOH yacToTo#t KonebGaHui cTpyH
aMIJHUTYyAa CTOSIYeR  BOJIHBH
MOXeT AOCTHTaTh 3HAYHTENb-
HOH BesqHUHHBL. «J/Ipokanue»
3eM/iH BOJM3H Boponana (cwm.
3anady 2.65) wMoxer O6wbTh
00yC/IOBJEHO TaKOH CToAuel
BOJTHOH,

4.90. Tlpu obTekanun BO3AaYy-
XOoM Kpas mnapauwwota ofpa-
aylorcss  BuxpH. [lockosbky
BUXDH BO3HHKAIOT TO C OAHOM,
TO ¢ APYroH CTOPOHEI, faBJe-
HHE y KymoJa mapaturora Tak-
XK€ MOHHXKAaeTcad TO C OAHOH,
TO C JpYyrod ero CTODPOHBI.
OTH  H3MeHeHHs  JaBJEHHS
HAaYHHAIOT packauyuBaTh mapa-
wifot. Ecin yacrora Kose6anni
laBJjeHHss O6JH3Ka K wYacrore
Ma8ATHHKOBBIX Ko/seGaHu# rpy-
3a, NOABEINEHHOrO0 K KYNOJY, TO
pasmax NoCHAeAHHX MOXKET [0-
crurath  60°. OrsepcTue B
LEHTpe KymoJa MNpomycKaer
yacTb Haberalwuiero BO3jpydl-
HOTO NMOTOKa H JaeT eMy BO3-
MOXHOCTb [BHraThCi B Ha-
npaBJeHHH LEHTPaJbHOH OCH
napamiota. 3TOT NOTOK paspy-

1aeT BHXPDH C HapyKHO#H
CTOPOHBI KYMNoJia Napaliiora.
ABTOMOGHJIL eme  6ogee

YYBCTBHTEJE€H K TaKHM KoJe-
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IUMBIA M yJbTpadHOJeTOBLIH
CBET OTYACTH HapylalT MNpo-
11ecC 3PHTEJNbHOTO BOCIPUSITHS
(o coobuienuto Y. bapkurra).

5.140. JonmycTHM, 4TO acTpo-
HaBT CMOTPHT Ha 3eMJI0 C TOY-
KH OpOHTLI, HaxousiueHdcs Ha
sbicore 800 km ot 3emuu. Iipu
OTCYTCTBHH  Tejeckona emy
6yner oyeHb TPpyaHO O6GHapy-
XKHTb Kakue-1u60 NpPH3HAKH
pasymMHOH KM3HU Ha 3ewmJe.
Hudpakuuss Ha 3pauke orpa-
HHYHBaeT MHHHMaJbHbie pa3-
Mepbl NMpeIMeTOB, KOTOpble OH
elle B COCTOSIHHH PasJHUYHTD.
(Y HEKOTODbIX *KHBOTHLIX pas-
pewamwouiasi cnocobHOCTb raa-
3a onpegensieTcst TJIOTHOCTBIO
pasMeleHHs] 3PDHTEJNbHbLIX pe-
uentopos Ha ceryatke. O6b-
eKT, H300pa)keHHe KOTOpO-
ro Ha ceT4aTKe MeHblle pac-
CTOSIHHSI MEXAY PelenTopaMH,
A5 HUX Hepasauuum.) Hop-
MaJbHas paspeliapouiast CHo-
COGHOCTb YeJ0BeuecKoro riasa
COOTBETCTBYeT YIJIOBOMY pas-
mepy npeamera B 0,0005 pa-
ndana (1,7’). dto osHauaert,
YTO acTPOHaBT eaBa cnocobex
pa3JqHYUTb HAa [OBEPXHOCTH
3eman 00beKTH  pasMepoMm
okoJ10 KusoMmerpa. [Ipu Takom
paspelieHHH MOXHO 3aMeTHTh
JHIb OYEHb HEMHOrHEe O00beK-
Thl, CO3JaHHble PYKaMH yeJso-
Beka. Haubosee kpacHopeuu-
BbIMH TIPH3HAKAMH UHUBHJIH34-
LIMH MOTYT CJYXUTb [€OMeTpH-
YeCKH TIPaBHJbHBIE CTPYKTYPSI,
HanpHMep JJIHHHbIE TIPsIMble
CKOpocTHbie aBTocTpanbn. On-
HaKo, u3yuas Thicsiut poTorpa-
¢HHA (pa3pelienHe KOTOPBIX
cocrtaastio  0,2—20 km),
CIeJaHHbIX  MeTeopoJIorHye-
CKHMH cnyTHukaMu «Taifipoc»
u «HuMO6ycs, ynanoch pasris-
JETb TOJbKO OJIHO LH0CCe H IIPsi-
MOYTOJNbHYIO  CeTKy  JIeCHBIX
npocek B Kanane.
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5.141. B temHO# KOoMHaTe TO-
YeuHbI HCTOUYHHK CBeTa, oTpa-
KasiCh B eJJOYHOM LIapHKe, Ka-
JKETCH  CBeTSIIEHCS]  JIMHHEeH
MOTOMY, YTO TIJa3 BOCIHPHHH-
MaeT OTpPaKEeHHbIH OT lWapHKa
CBET B CPABHUTENLHO OOJNbILIOM
yrae. MBICJEHHO npoaosKas
JYYH K HMX HCTOYHHKY, Mbl
npeactasisiem ero cebe He
TOYKOH, a JuHHed. Korjga
B KOMHATe BKJIOUYAIT CBeT,
adaMmeTp 3pauka rjasa cokpa-
niaercst BIBOE, yroJ, nojp Ko-
TOpPBIM BOCHPHHHUMAaercsi OT-
paxKeHHbIH OT WAapHKa CBET,
pe3ko yMeHbIIaeTcsl, H HCTOY-
HHK «CTSIFHBAE€TCA» B TOUKY.

5.142. MyapoBbie y30pbl 3aBH-
CAIT OT TOI'O, HACKOJIbKO COBMA-
JalT WJIH He COBINAaAaloT 3Je-
MEHTBI JBYX HAJOMEHHBIX ApYyT
Ha Ipyra CeToK, TKaHeH H T. I.
Y pacuecku H ee OTpaKeHHs
B 3epKaJse, HalpuMmep, 3yObs
6yayT IepHOIHYEeCKH COBIa-
IaTb IOJHOCTbLIO, YaCTHYHO
HJIM COBCEM He cOBNanarthb. [1o-
JydaloluHAcs MyapoBbIH y30p,
no-sHauUMoMy, OylaeT yBeJH-
YeHHbIM H3006paKeHHeM 3y6beB
pacueckd HJH 10 Kpa#Hed
Mepe yBeJHYEHHbLIM H300pa-
JKEeHHeM  aHaJOrHyHo#l mpo-
CTPAHCTBEHHO-NEPHOAHUECKOH

CTPYKTYPUL.

6.1. I'py6o rosops, 3JeKTpH-
yecKHH TOK, MpoTekalouui ye-
pe3 TeJO yelOBeKa, OKasbiBa-
eT CJAeAVIOUIHe BO31eHCTBHUS:

menee 0,01 A — squ60 coscem
He ollyuiaercs, JH60
omyuraeTcs OYeHb
caabo;

0,02 A — Bui3beiBaer 6o-
Jle3HeHHbie OULYLLEeHHSs,
HHOTJAA pykKa Kak Obl
MPUTSITUBAETCA K MNpO-
Boay (cMm. 3agauy 6.3);

0,03 A— Hapywaer Abi-
XaHHe;

0,07 A — cunbHO 3a-
TPYIHSET jbiXaHHe;

0,1 A— BnisbiBaetr ¢u6-
PUISILMIO Cepiaua, 4YTo
HEePeIKO MPHBOAUT K
cMepTH;

6o0see 0,2 A — BbI3bIBaeT CHJIb-
HbIi OXOr H OCTaHaB-
JHBAaeT JblXaHHe.

Kak 3TO HH CTpaHHO, CMep-
TeJbHbIH HCXOJ 4Yallle BCero
BbI3bIBa€T TOK B JHanasoHe
0,1—0,2 A, Tak Kak npH 3TOM
BO3HHKAIOT 6ecnopsitouHbie
HEKOHTpOJIHpYyeMble COKpalie-
HHs cepleyHod Mbiurubt (Hub-
PHJJISILHUST) U HapYLIEeHHe Kpo-
BoobpauieHuss, 4rto ObicTpO
npUBOAUT K cmepTH. [lpu cuie
ToKa GoJiee 0,2 A cepjue npoc-
TO OCT@HaBJIUBAETCH, HO €eCJIH
MocTpajaBiieMy CBOEBpeMeH-
HO OKasaTb MOMOLLb, cepley-
HbIH PUTM BOCCTaHaBJHBaET-
csi. DUOPHANAUHIO K€ MOX-
HO OCTaHOBHUTb TOJBKO XOpO-
IO PACCUYHTAHHBIM NMOBTOPHBIM
JeKTpuueckuM wokom. I[lo-
3TOMYy TOK B auamnasoue 0,1—
0,2 A onacuee, yem 6oJiee CHIb-
HBIH.

Besauuuna Toka, npoxoas-
LEr0 yepe3 TeJo 4esJoBeKa,
3aBHCUT OT COIPOTHBJIEHHSA
KOXH, KOTOpoe OObIYHO H3-
MeHsieTc B npejenax  oOT
1000 Om (BaraxHass Koxka)
1o 500 000 Om (cyxast koxa).
ConporuBJjieHde TKaHeHd TeJja
3HauyuTeabHo MeHbwe: (00—
500 Om. Korza desnoBek kKaca-
eTcsl 1pOBOjJa, HaxOAALerocd
MO HaINPsIXKEHUEM BbIlE NpH-
mepHo 240 B, Tok npobusaer
Koxy. Ecan no nposoay rteuer
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BoiTtaakHBalolasa cuJa
HeJHHEHHbIE KoJeGaHHs

3.15. Konebanua 8 U-oGpa3s-
Hoi#i Tpy6ke. Eciu U-o6pasHyio
Tpy6GKYy, Ha KOHLAax KOTOpOH
HMEeIOTCSl OTKpHITble pe3epBya-
pbl, HarpesaTb M OXJaXJ1aTb
B MecTax, yKa3aHHBIX Ha
puc. 3.15, To ypoBeHb BOJH

ApnaGaTvyeckHe nmpouecch

3.16. Harpes BeJocunepHoro
Hacoca. [louemy Hunmenb Be-
JIOCUIIelHO) Kamepbl Harpe-
BaeTcs, KOrja Bbl HaKkauuBaere
ee yacocom? MoxeT GHITb, H3-
3a TpeHWd BO3JyXa, NPOXOASA-
mero uepes Humneab? OpHa-
KO MouyeMy B TakoMm cJyuae
HUMMeJb  He  HarpesbaercH,
ecJqH HaxKayuBaTh Kamepy oOT
6anoHa Co CKATbIM BO3JYXOM
Ha CTaHUWH TexoOcayKHBa-
HHUA?

341; 540, c¢. 118—123, 580.

56 ®uanuecknii defiepsepk

B TpybKe HauHeT Kojaebarbcs
(ecan TOJBKO MJOIIAAH TO-
BEPXHOCTU pe3epByapoB 60.b-
e HeKOTOPOH KPHTHUYeCKOH
BEJHUHHBI). YpOBeHb BOAbI
B KoJieHax TaKod TpyOKH Ko-
JgeGiaercsi B mpeaenax npumep-
Ho | mm ¢ mepuoapom ot 20 ¢ no
4 4, yTO, B Y4CTHOCTH, 33BUCHUT

Harpes

KoHpeHcanus

3.17. Mouyemy 3anaanbi€ CKJO-
Hbi rop GoJgee 3eaenbe? B
CLHIA 3anaaHbie CKJIOHBI rop
H XOJMOB, KaK NpaBUlO, UMe-
1T GoJee rycToil 3ejeHbI
OKPOB, ueM BOCTOUHBIE? Bbl-
BaeT fga)e Tdk, YTO BOCTOUHBIH
CKJIOH MpPAaKTHUYeCKH roJ, a 3a-
NaAHbId TOKPBIT TYCTOH pacTH-
TeJbHOCTbIO. [Touemy?

360, c. 162—165; 6709, ¢. 483—
484.

OT MOTMePeyHoro ceuyeHus TpyG-
ku. Kazajock 6Gbl, pacnonoxe-
HHe KoJieH TPyOKW W Harpesa-
Tesed COBEPUIEHHO CHMMETPHY-
HO, MouemMy e B Hell BO3HH-
KAaloT KoJeGaHnus M 4yeMm onpe-
JeJASeTCHA HX TNepHOA?

340; 390, ¢. 43, 75.

Puc. 3.15. Ecau U-o6pasnywo

TpYybKY Haepesars U O0XAQHOQTb
8 MeCTax, NOKA3AHHbLY HQ PUCYH-
Ke, 800a HAUHET KOAe6ATbCA Mexc-
Oy npaseim U Ae8bM KOAEHAMU.

[Welander P. Tellus,
(1957).]

9, 419

AnnabaTuueckne npouecch

3.18. «Uunyk» H cymacumiect-
BHe. «YHHYK» — 3TO Temablil
CYXOi BeTep, KOTOpHIH Koe-
rae cnyckaercsi co CKaaUCTBIX
rop. Ero geficTBuio, HanpumMep,
noaBepxed ropon [ewsep B8
wrate Koaopano (puc. 3.18).
Temnepatypa B 30He 3TOro BeT-
pa moxer Ha 30° C npesbliaTh
TEMIIepATypPy  OKpY»Kaloulero
BO3/lyXa, 4 €ro CKopocTb J0-
cruraer 130 kmA. Kaxercs we-
NOHATHBIM, NoYeMy Telbll Be-
Tep CHNyCKaeTcsd C XOJOAHOH
ropoi? Beab Temablt BO3ayx





index-11_1.png
1

IIpsubcs moa moaymiky!
Capluiniib M BO cHe?
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0OHapyKHJIH, UTO CKOPOCTb aB-
TOMOOW/IA, MAYLIETO cjgesa oT
Bac, 3aMeTHO OTJ1H4Yaercst OT
CKOpPOCTH aBTOMOOUASA, HAYILe-
ro cripaea, XoTd Ha caMoM Je-
Jie OHHM ABHUTaJHUCh Obl C OfUHA-
KoBoH ckopocTbio. CkopocTb
060UX THUX aBTOMOGHJEH BbI
olleHHBaeTe HeBepHO. boaee
TOro, B pacCMOTPEHHOM CJyuyae
Bbl TaKXKe HeliPaBUJAbHO OLLeHH-
Baere paccTOsIHUE 1O OKpyXKa-
IO HMX NpeaMeTOB, U outnbka B
OlleHKe 3aBUCHT Jadxe OT TOro,
cripaBa WM cjeBa OT Bac Ha-
XOQUTCS NMpeAMeT.

Yem o6BACHAETCH Kaxyiie-
ecsl TpexMepHoe ABHKeHHe Ma-
ATHUKa? Kakywo poab urpaer
TeMHBIH (QUILTP HJAH CTeKJIO
OYKOB B OLEHKe ITOTC [IBHXKe-
HHUSI, CKOPOCTH aBTOMOOHJA

M pacCTOsIHUS 10 NpeaMeToB?

1212—1222; 1541—1543.

Crpobockonnueckunit agdexr

5.118. Bpamawmuiics BOJYOK
nepea 3KPaHOM TeJeBH30pa.
Ecnu B TeMHON kOMHAaTe Mepen
9KpaHOM TejeBH3opa, usobpa-
’KeHHe Ha KOTOPOM COXpaHsier-
Csl HEU3MEeHHbIM, 3alyCTHTb
TIJIOCKHH BOJUOK C y30pOM Ha
BePXHEH ITOBEPXHOCTH, TO HA
BOJUKEe BO3HUKHYT yMOMOMpa-
yHTesbHble KapTHHKH. Her
COMHEeHHS#l, YTO OHH 06ycJ/I0Be-
Hbl y30pPOM Ha fIOBEPXHOCTH
BOJYKA, HO TNIPH ueM TYT CBeT
TeJeBU3HOHHOTO 3KpaHa?

170, c¢. 49, 50; 1170.

5.119, Barasan 3se3pouvera. []o-
yemy caabyl 3Besny, pacno-
JIOKEHHYIO «I0 COCeICTBY» ¢
SIPKOH, pas/iu4HUTb Jerde, ecjiu
CMOTpeTb Ha Hee UCKOoCa, «Kpa-
eM rJsasax?

332, r. 1; 412, ¢. 439.

142  dusnyeckHii deiiepsepk

5.120. «Tony0ble pyXKH» ceT-
yaTtku. «[ onybbie qyXKKHU» ceT-
4aTKH — 9TO eille OJHa IMpo-
6sema, cpsizaHHas ¢ GU3HOJIO0-
ruefl 3peHusi, koropasi B I10O-
cjeiHee BpeMsi IpusJeKJga K
cefe 3HayHTeJbHOE BHUMAaHHUe.
Buepsboie 06 3TOM sIBJEHHH
coobumun [lypkunbe. Pazxu-
rasi OrOHb, OH NPUMEPHO B Te-
yeHHe ) HOJMUHYTHl HabJonan
nBe rojybble OyrH, <«HUCXOAA-
1i¥e» OT TJeIOLIero KOHIa Tpy-
tTa. Bol ToXXE MOXeTe yBUIETb
UX TIPH COOTBETCTBYIOLIHX YyC-
JIOBUSIX. 3aKpOHTE MCTOUHHK
cBeTa, Hanpumep JaMIIOUKY,
KapTOHKOH ¢ oTBepcTHeM. [lo-
CHIEB ¢ MHUHYTY (He GoJbiie)
B TeMHOTe, BKJIOUMTE JaMMo4-
ky'. B 3asucumoctu OT hopmbl
OTBEPCTHSt Bbl CMOXKeTe B Te-
uengue | ¢ HabaiogaTh rogaybbie
AyTH pas3ju4Hoil opmbl (Kak,
Harnpumep, Ha puc. 5.120).

[Touemy BO3HUKAIOT 3TH ALY-
ru? Bo3smoxuo, BcaeacTsBHe
paccestHusl cBetra BHYTpH rJa-
3a? Ho nouemy B Takom cayuae
OHY Bceraa roay6ole? Passe
UX LBET He [OJI2KeH 3aBHCeTb
OT UBeTa pacCesiHHOro cpeTa’
BosmoxHo, 3TH ayru ofyca0B-
JIeHbl GHOJNIOMHHEC L eH LHEH
WIH BTODHUYHBIM 3JEKTpHYe-
CKHM BO30YyXKIeHHeM HEeDBHbIX
BOJOKOH WM BO36yKAeHHEM
HEeHPOHOB JAPYrUMU HEpPBHLIMHU
BoJokHamd. Ecau BepHo no-
cJejHee, TO 3aBUCUMOCTb POP-
Mbl Ayr OT GOpMbl OTBEpCTHUSA
MOXET KOe-4yTo pacckasaTh
HaM o cTpoeHuu cerdartku. Ho
TOKa Mbl elle He B COCTOSHUH
00 bACHUTD, TIOYEMY 3TH AYTH
roy6oie.

1224—1227.

' B paGore [1224] noapoGHo
ONHUCHLIBAETCA, KAk MOXHO mpone-
MOHCTPUPOBATE 3TOT 3hdekT nepen
He601bUIOM ayLdTopHeR.

Puc. 5.120. I'oaybas dyxka 8 no-
A€ 3penus aesozo eaasa. [More-
land I. D. Vision Research, 8, 99
(1968).]

5.121. ®oceenn. MHorna ys-
HUKH, 3aKJIOUEHHble B TeMHble
KaMmepbl, BHAAT 1nepen coOOH
fIpKHe cBeToBble 06pa3bl («Ku-
Hemarorpad 3axk/JIOYEeHHOTO»).
[Togo6Hble cpeTOBble KAPTHHB
npeacTaoT nepei raasamu Bo-
auTeJed Ha najdbHUX peicax,
KOrJa OHU JOJT0 CMOTPAT Ha
TOKPBITYID  CHEroM  JO0pory.
DTH fIBJMEHHUS, TAK Ha3biBaeMble
«hochenbl», BOSHUKAIOT BCer-
[a, Korjla OTCYTCTBYIOT BHeUi-
HUe 3PUTeIbHble BO36 YK IEeHUSI,
OnHako uUX HETPYHHO BbI3BATH
B Ji06OH MOMEHT, TIOTNIPOCTY Ha-
NaBUB KOHUMKAMH flajablieB Ha
3aKkpbiThie BeKH. BoCcXUTUTENb-
Hble GocdeHbl BLI3bIBAIOT HEKO-
TOpble Ta/JTIOIHHOTeHHbIe Be-
mecrtsa. Huorna d¢ocdenn
BO3HHKAIOT 104 jAeficTBUeM
nekTpuYyeckoro ynapa. B
XVIIl B. 6b10 mpuHsiTo ycr-
paMBarb KOJNJIEKTHBHble Ha-
6oneHust gocdeHoB (oaHaK-
bl B 9TOM fPUHHUMAJ yyacTHe
4 DeHmxkamuH DpaHKIHH):
JIOAH CTAHOBUJIUCH B KPYT H,
neprkach 3a PYKH, NMoJBeprasu
ce65 BO3EUCTBHIO TOKA OT Bbl-
COKOBOJIbTHOTO 3J1EKTPOCTaTH-
yeckoro reHeparopa. ®ocdenn
BO3HHKAJU BCAKHH pas, Koraa
Lelb 3aMblKaJd HJIH PasMblKa-
JIH.

«B 1819 r. dusnosaor us bo-
remuu Morauu [lypkuube ony-
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LLasi IHEPTHI0 eCTeCTBEHHOIO
3JeKTpomMarsurHoro noas. Ms-
BECTHO, UTO TakHe MoJs BO3-
HHKawT BOJH3H 06/1aKOB HJIH
MOBEPXHOCTH 3€MJIH BO BpeMsi
cuabHbiX Tpo3. Okrpyxawuiue
CrYCTOK MNpegMeTbl TpensT-
CTBYIOT pPacnpocTpaHeHHIO pa-
JMOBOJIH, B pesyjabTare obpa-
3yerca cTosiuas BOJHA, H B
NYYHOCTH TaKOH BOJHBI CIY-
CTOK MJa3Mbl MOXe€T 4epnaTh
3HepPTHI0. JTa TeopHsi BecbMa
TNIpHBJEKaTeqbHa XOTs 6bl Mo-
TOMY, UTO B HEH npejnoJaraer-
CAl HaJHYHe BHEeLIHero HCTOoYu-
HHKA 3HEPrHH — 6e3 TakKoro
npeanojoxeuuss Obio  Obl
OUYeHb TPYIHO OGBACHHTbL IJH-
TeJbHOE CBeyeHHe MOJHHH.
EcaH cuuTaTh, 4TO BCSI SHEPTrHSI
[LIapOBOH MOJIHHH 3aKJiouyeHa
BHYTPH Hee, H TNPeIONOXHTb,
YTO 3Ta 3HEPrHsl MO BeJHYH-
He paBHA >SHEPrHH SIIEepHOro
B3pblBa COOTBETCTBYIOIIEr0
macmirtaba, TO H B 3TOM CJy-
yae MOJIHHSI CBeTHJach Obl He
6oaee 0,01 ¢, a He HECKOJbLKO
CeKYHI, KakK  yTBepxXIawTt
HabJoaaBwKe ee'.

' OnucauHblii MeXaHH3M WapoBoil
MOJHHM  MpeoXeH  aKaJleMHKOM
IT. JI. Kannue# (cm. [158a]), onHako
TaKOH MeXaHHW3M [peinoJaraer Ha-
JHUHEe OueHb CHJABHBIX 3JeKTpoMar-
HUTBIX TOMefl, BOSHUKHOBEHHE u MOJ-
Jep)KaHue KOTOpPbIX CPaBHHTEbHO
manosepositTHo.  Murepecnas Kaac-
TepHasi CUIOTe3a LIAPOBOH MOJHHU
BbiCKa3aHa [OKTOPOM (PH3UKO-MaTe-
maTtHueckux Hayk M. Craxauosbim
(ecm.  [159x1]). B crarbe [160x]
BLICKA3bIBAKOTCA  cepbesHble  C006-
pa)seHWss B  110Jb3Y  XHMHYECKOH
NpHPOABl 3SHEPrHH MOJHHH.— [Tpun.
peo.

6.36. MoJHHH NIpH B3pbiBe BO-
gopoaHoit 6oM6b MOryT BO3-
HUKaTb B pe3ysabTaTe pasjese-

HHUSI 3apsAdOB, KOTOPHIH TMpo-
HCXOIHUT, KOrga ramMmma-Hajy-
YeHHe OT B3PbiBA HOHH3HUPY-

€T MOJIeKyJbl [a30B BO31Y-
xa. Jluaepbl TakHX paspsiioB
HAYT, NMO-BHIHMOMY, BBEpX OT
MeTaJJIHYeCKHX COOPYKeHHH,
¥MeIoUUXCH B MecTaX B3pblBa.
AnanorHunbie JuIEpbr  MOJ-
HUH (Takasi MOJHUS BETBHTCH
KBepXy), [OBHXyLUiHecs  He
CBepXY BHH3, KaK OObIYHO (CM.
3agauy 6.32), a CHH3y BBeEpX,
HabJloganuch TakXKe Hal He-
6ockpebamu.

6.37. Korna packaJ/eHHas Ja-
Ba nonajgaer B MOpe, BBepx
noaHHUmalTea obJjgaka moJo-
XKHUTEJbHO 3apsiAKeHHOro napa,
KOTOpble NOCJe HAaKOIIeHHs
3apsja HayHHAT pPa3psikKaTh-
ca obpaTHo B Mope. [Ipu stom
3JIEKTPOHBl JABHXKYTCS BBepX
no kKaHany paspsiza. llpu
OObIYHOM  paspsiie  MOJIHHH
3JIeKTPOHB, HaobopoT, IBH-
KyTcA BHH3 (cM. 3ajauy 6.32).

6.38. O6pasoBanue  MOJHHH
IIpH 3€MJIETPACEHUAX NMOKa elue
He Mosy4yusao o6bsicherusi. He-
AaBHO ObWIO BLICKA3aHO Ipei-
NOJIOXKEHHe, YTO TakHe MOJ-
HHH OOYCJIOBJIEHDI TIbE303JEKT-
pHUecKHUM 3¢ PeKTOM B I'1yOHH-
HbIX CKaJbHbBIX [10POAAX, rie
pacnpocTpaHsieTcsi cedcMH4Ye-
ckasi BoJHa. ([lbe3oasextpu-
yecKu# 3(PeKT — 3TO sIBNCHHE
BO3HHKHOBEHHS 3JIeKTpUye-
CKOr0 1OJsi B KpHUCTaJJje noj
aeficteuem pedopmaunu. [1pu-
MEPOM MOMKET CJAYKHTL Nbe30-
3JEKTPHYECKHH  3BYKOCHUMa-
Telb MPOHIPBIBATeNsl, B KO-
TOPOM  3JIEKTpHUeCKHe IoJis
BO3HHKAIOT H3-32a KoJebaHUH
CBAI3AHHOH €  KPHUCTAJJIOM
uraet.) BoamoxHo, 06ycaoB-
JieHHble Tbe303(p(eKTOM NoJas
JNEeHCTBHTE/IbHO MOTYT OKa3aTh-
Csl JOCTaTOYHBIMH IJIs1 BO3HHUK-
HOBEHHSl 3JEKTPHYECKHUX pa3s-
psinos B Bosngyxe. Ho sra mo-
Ienb Hyxjaaercss B JajbHed-
leM H3yuyeHHH.

6.39. 3aoctpedHbili  1MpOBOI-
HUK NPHKPENJSAJICH K BepXyll-
Ke 3Mesl 1Jisl TOTr'0, 4ToObl Ha ero
OCTpHe cO3/1aBaJjlach LOCTATOU-
Hasl HalpSKEeHHOCTb 3JeKTpH-
YecKoro MoJisi H 0 NPOBOJHHU-
KY WeJ TOK, KOTOpbiil 6bi1 HY-
xen ODpauxkauny aas  ero
skcnepuMenrta. (Yem octpee
npeamer, Tem 6ojblue Hamnps-
XEHHOCTb [10JIst Y €0 OCTPHS.)
UlenkoBass JjeHTa CJaAYXKuJaa
H3OJIATOPOM  MEXAYy  3IKCrme-
PHMEHTAaTOPOM M MOKPOH TO-
KOnpoBoAsLLel 6eueBKoii.
Kawou  Henosb3oBadcs  Kak
IpeaMeT, HMEILLHH 3a0CTpeH-
Hble Y4aCTKH, HA KOTOPBIX PO~
MCXOAHJ BHAMMBIA KODOHHBIH
paspaa (Mo HHM  CTeKaJu
3JIEKTPOHDLI, MOCTynaBlliHe 10
6euepke). Yacro DpaHkIH-
Ha H306pakaloT NpOBOASIIHM
OnbITHl BO Bpems rpo3ni. Ho
OH He Obl1 HacToJAbkKO 6e3-
paccyneH. Ilpsamoe nonanasnue
MOJIHHH, HECMOTPSt Ha LUEJKO-
BYIO JIEHTOYKY, YHUUYTOKHJO
Obl H 3mes, U OeyeBKy, U, BO3-
MOXKHO, camoro PpaHk/IuHa.
B naeficrBurensHocty  Ppan-
KJIUH 3amnyckaJsja 3mess 10 Ha-
yaJja rposbl.

6.40. MosnueorBo] npenHas-
HaueH I/ TOro, yrobbl OTBO-
IUTb Pa3psil MOJNHHUY B 3€MJIO.
B6/iu3u OCTpUA MOJHHEOTBOAA
c03/1aeTCst JOCTATOYHO CHJb-
HOe  3JIeKTpHueckoe  MoJe,
H OTCI0OAA [OJOKHTEJbLHbIH
paspsil MOXET YCTpPeMJSTbCH
HaBcTpeuy Juaepy (cM. 3aja-
uyy 6.32). Kak ToJbkKO moJo-
JKUTEJIbHBIA pa3psih BCTPETHT-
¢ ¢ JIHAEPOM, 3JEKTPOHBI
0 KaHajJy MOJHHH YXOILAT
K MOJIHHEOTBOLY H MO HEMY —
B 3emao0. Takum ob6pasowm,
BEPOSATHOCTL MONAaJaHHs MOJ-
HHHM B 3allHllaeMoe cOoopyxKe-
HHe yMmeHbliaeTcsi. (OnHakKo
MOJIHHEOTBOJ| HE B COCTOSIHHH
paspsaIHThL MNpOXOAsilliee Haj

Kparkne orsetnl 255
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HavaneHoe nonoxexne

Hoeoe nonoxeHne

Bonuox nepesopaunBaeTcA

BBEPX HOramu

Puc. 2.73.

F'paBuTauus
(2.74—2.79)

CHaa TaxecTH

opouTHI

MOMEHT HMIOYJahca

MOMEHT HHEPUHH
KMHeTHuUeckas

H NOTEHUHAJbHASA IHEPrHH

2.74. Bugumas cropona Jly-
Hol. [louemy ™Mbl BHAMM C
3eMsM Bcerga TOJNbKO OAHY
ctopoHy Jlyuni? Iloromy uTto
Jlyna  Bpaiwiaercss  BOKpYT
cBOe#l OCH C TaKOH CKODOCTBIO,
uTO, JABHUrasicb no op6uTe BO-
Kpyr 3emJu, Bcerfa oGpaulesa
K HeH «JUUeBOH» CTOPOHOH.

Cayua#tHO /11 3TO?

26, c. 369; 111; 80, 392—397;
439, c. 360—366; 500, c. 94,
226.

2.75. CnyrHuku-Habaopare-
au. Ilpeanojsoxum, mbl xore-
Jau Obl, yTo6GBl KaKOH-TO CHyT-
HHK NMOCTOSIHHO Bes HabJawje-
HUSL Hal WHTepecyiollWM Hac
paiioHoM 3emJH. Mel ocHalla-
eM ero ¢oroannapatypoii H
noa6upaem ero opGUTY H CKO-
pOCTb TakK, 4T0ObI CNYTHHK «I10-
BUC» HajJd 3aJaHHBIM Yy4acT-
koM. Ho MBl He MoXem 3a-
NyCTHTb Tako# ciyTHHK. Bmec-
TO 3TOTO MBI  3anyckaem
HECKOJIBKO CHYTHHKOB, KOTO-
pble 1OOUYepefHO <«AeXYpSAT»
Haj JaHHbiM paiioHoM 3eMJH.
[Touemy?

2.76. Ha Jlyny—no «Boch-
mepke». [louemy acTpoHaBTHI
JersiT Ha JIyHy no Tpaekro-
puH, umewouied GopMy <«BOCHb-
MEDKH» (3emas — Jlyna —

3emas), a He [10 3JJHITHYE-
cko#t opGute? TpebGyer Jn my-
TewecTBHe MO «BOCbMEpKe»
(puc. 2.76) MeHbIUHX 3Hepre-
THUECKHX 3aTpar?

530, ea. 7.

2.77. Nprraxenne Jlyun 3em-
aeit ¥ Coanuem. Kax Be1uxo
nputskerue Jlyaet k CosHuy
10 CPaBHEHHIO C ee §pH-
TsXeHHeMm K 3emie? Kasanoch
661, pas ConHue «He 3a6HpaeT»
y Hac JIyHy, 3Hauut, 3emus
npuTsiriBaer ee cuabHee. Ha
camMoM jJele 3TO He Tak:
Coautte npursiruBaer JIyHy
ITOUTH B IBa pa3a CHJbHee, UeM
3emasi. Ilouemy Xe Mbl 10
CUX nop He nortepsiu JIyHy?

177.

2.78. Kak CcoOCTaBHTb Kapry
Huguu? $1 uuran, uro B Un-
AWM TPYAHO MPOBOAHTH leoie-
3HUEeCKHe HM3bICKaHWf, Tak Kak
OTBECHl, HCMOJb3yeMmble reofe-
3MCTaMH, BCJAeICTBHe  MpH-
TaXKenust ' imasalickumy ropa-
MH OTKJOHSIIOTCSI K ceBepy,
a He HampaBJ/ieHbl K UEeHTDY

MopX paccykAadeT O KJACCHYecKOA mexanuke 49
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Puc. 4.95. Tpu tuna avxcrod crodku. Ppanyyackas crodra «adyo» (a); pyKku npurors. K HO-

eam (6); svicokan crodka (8).

Jlo60BO€e cCONPOTHBIIEHHE

4.96. BmsiTHHb HA ™mAYe AJSA
roabga. 3aueM Ha MAdYe AJA
ronbda enalTcsi BMATHHbBI?
Cuavana Msiuu AJs roabda
OblJIM  TJaJKHMH, HO [OOTOM
caydyaiiHo oGHapy»KHJAOCh, 4TO
noGuTLle MAUYH JETAT aaJjblie,
yem HoBble, raajakue. Ecau mau
¢ BMATHHAMH' JIETHT, CKaKeM,
Ha 210 M, To raankui MY NpH
TAKOM JKe yaape mpoJeraer He
6onee 45 m. Kak 3to 06bscC-
Huth? He po/mken au raaaku

MY JieTeTh JaJqablle — BeJlb OH |

HCIBLITHIBAET B MOJETE MEHb-
llee COMPOTHBJAEHHE BO3LyXa?

593, 827, 828; 939, c¢. 116—
117.

' Heckosibko JieT Hasax B
naxke [OSBMJCA HOBHIH MAY
rofiba: O ero MOBEPXHOCTH COBEp-
WeHHO caydyaiiHbiMm o6pasoM pasGpo-
caHbl LIECTHYTOJibHbIe BMSITHHbBI, TOT-

Ja KaK Ha CTapbiX Ms4ax OHH Gouty |

KpyrJibie U pacnpeAe]syiiCh AOBOJILHO
paBHOMepHO.  YTBepxkjaaercs,  4ToO
cpefHsisi AaJbHOCTb MOJeTa HOBOTO
mMAuYa Ha 5 M OoJablue.

JasaeHne Bo3ayxa
nepepaya HMnyJabca

4,97. Moxer JH JeTaTtb OUiH-
naHdHas ntipa? Kaxk Jerarwor
ntuubl? O, 3TO BCeM H3BeECT-
HO — OHM MaIIYT KPbIJIbAMH

npo- |
aas |

BBEpPX-BHH3. HO 4TO npu 3TOM
yAEpXKHUBAET HX B BO3jyXe H
noueMy OHHW JETAT BHepen?
BoiTh MOXKeT, ABHrasicb BHHU3,
KpblibAl OJHOBDEMEHHO JIBH-
KYTCSl M Hasal, TeM CaMbiM
tonkaa ntuuy snepen? Her,
3aMmejJieHHass KHHOChEMKa I10-
Ka3blBAET, YTO NPU Maxe BHH3
KPbIIO [IBHXKETCSl He Hasal, a
Bnepen. BoamoxHO, cekper no-
Jera NTHUb Haubojee TOUHO
BbID2XKE€H B JpeBHErpedeckom
mude o6 Hkape: B3ajereB
cauuwkom 6Gausko k CogaHuy,
OH MOTEepfJ Kpblibsl, MpHJeN-
JeHHble K DPYKaM BOCKOM, H
pa3busicsi HacmepTb. Hyxubl

JIU OTHUE Mepbsi, 4TOOBLI MOJ-
HUMAaTbCHA B BO3JyX W JETATh?
Moxer /M JeTaTs OUHNaHHas

| nTHLa?

604; 980; 970.

KonBekuusi, BHXpH
noagbemMHas cuiaa
J060BO€ CONMPOTHBJIEHHE

4.98. Mapenne ntui. Yro nos-
BOJISIT MTHUAM TaK AOJTO U ¢
TAKOH JIETKOCTbIO [&pHTh B
Bo3nyxe? Eciu, k npumepy,
NpeAnoJOXKHTb, UTO B 3TOM UM
MOMOTAIOT IOTOKH BG3AYyXa, KO-

| TOpbIe OTKJOHSIIOTCA BBEPX Jle-
| peBbSIMH M XOJAMaMH, TO [OUe-
| My 2Ke [OTHUB
| KOCTbIO MapAT Haj PaBHHHOH

C TakKoH Jer-

u uaa mopem? Ecam nogbem-
Has cuJja co3ljaercs 6Jaarojaa-
pA  BeTPy, CHJIA KOTOPOro
C BBICOTOH yBe/JIH4YHUBAETCH, TO
noyemy e B Oe3BeTpeHHbIE
JHU MOTHILAM, CYyAsl MO BCeMmy,
ylaercsi napHutb ¢ eule 60/b-
et jerkoctbio. Hakoneu, ec-
JIW OHHU yIlep>KHBAIOTCA Ha BOC-
XOAAUIMX MOTOKax Temaoro
BO3AyXa, TO Mo4eMy MNopo#
MOXHO BHJETb, KaK OJlHa cTas
NTHL CMOKOHHO MapuT, a Apy-
rasi — Bbille W HHXKe — YCH-
JIeHHO MalleT KpblAbAMH, 4TO-
6bl yaepXKaTbcs B BO3AyXe?

Byps 8 cTrakane BOJbi 105
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c/ayyae UEJbHOTO CTEepIXKHSI U3
TOrO XKe MerajJja, 4to obyc-
JIOBJEHO 6O/MbWOH  yoeabHOMH
TeJIOTOH NMapoo6pasoBaHHs.

3.60. Ecau 6bl ropel GblaH
BbIIE  HEKOH  KPHTHUECKOH
BLICOTBI, KOTOpAasi COCTaBJsIeT
npumepso 30 KM, TO gaBJe-
HHe Y OCHOBAHHsI TOpbl OKa-
3aJ10Cb 6bl HACTOJbKO BEJHKO,
YTO MOPObl TAM PACIJIABHIKCH
O6bl H BbICOTA TOpPbl YMEHb-
IIKHAach 0  KPHTHUYECKOro
sHauenusi. [losTomy BbicoTa
rop He MOXeT IpeBbIlaTh
30 xkm. Ilockosbky cHua Ts-
JKECTH Ha 1noBepxHocTH Mapca
MEHbIIE, uYeM Ha ToBepx-
HOCTH 3eMJIH, KpHTHYECKAast Bbl-
COTa MapCHaHCKHX rop 6oJb-
1Ie, 4eM 3eMHbIX.

3.61. Ecaim npouenypa «okpon-
JIEHUS] KUNSATKOM» HauHHAeTCs
B TOT MOMEHT, KOrja H3 KoTJa
TOJILKO  JOHOCSITCSI  TepBbie
rPOMKHe 3BYKH, TO BOZA TaMm
elle He JOCTHrJIa TeMmmepa-
Typbl KHNEHHs (cM. 3ajauy
1.12) u, xors oHa OyeHb
ropsiuasi, OHa He ONacHa.
Koraa uesnosek nogbpacsiBaer
BOJY BBEepX, oHa pa3buBaeTrcs
Ha KalJH, KOTOPble yCneBaiT
HECKOJIbKO OXJaIHTLCS, TPEeK-
A€ uYeM nomagyT Ha KOXy'.
Ecau, xpome TOro, yuacTHHK
npeacTaBJeHYs TOTeeT, 4ToO Ha-
BepHsKa M TIPOHCXONHT Ha
camoM Jese, TO TMOT Takxke
3alIHIIaeT ero OT TOPSYHX
Kanemb.

! YBenuuyenue Jjoulagd nNoBepx-
HOCTH BOJbl TakKXe CHOCOGCTByeT
ee  OXJa)KJ1eHHI, [OCKOJIbKY CONpo-
BOX/aeTCcsd TMOrJouleHHeM Temjaa.—

Tpun. ped.

3.62. Hcnapenue c mnoBepx-
HOCTH BOJBl MPOHCXOIHT JaXKe
B TOM cJydae, KOraa ee He
HarpeBaloT. Moseky/abl KUI-

KOCTH, HMeIIlHe JOCTATOUYHO
BBICOKYI) 3IHEPrui0, MOKUAAKT
XKuakoctb. HekoTopsie H3 mo-
JIeKyJ1 Tapa 3arem BO3Bpa-
ILAIOTCS B XKHAKOCTb, HO ecJId
nap He HacbllieH, TO B 1eJOM
6oJiblIe MOJIEKYJT YXOJHT, 4eMm
Bo3Bpawaercss. Korma Xuji-
KOCTb [JOCTHraeT TeMIlepaTyphl
KHIeHuss, o6pas3oBaHde mnapa
TIPOHCXOJHT HE TOJNBKO CO CBO-
601HOH TOBEPXHOCTH  KH/-
KOCTH, HO U B ee o6beme. BHy-
TPH KHIKOCTH 006pasywTcs
Ty3bIPbKH HACLIIEHHOTO napa,
KOTOpbIE pacTyT, MOJAHUMAIOTCS
Ha IOBEPXHOCTb H JONAaTCs
Tam.

BypHblil  poct  nysbIpbKOB
B KHIKOCTH TIPOUCXOAHT NpPU
TaKoil rtemmeparype, Mpu KO-
TOPOl IaBJE€HHE HaCbIUIEHHO-
ro mapa paBHO arMocgepHo-
my. [lostomy npu HopmMasb-
HOM AaTrMOC(epHOM JaBJEHHH
(I arm) BOma KuMUT TIpH
100°C. B ycioBusiX MOHUKEH-
HOT'0 aTMOC(QEPHOro JaBJeHHs,
HanpuMep Ha BepLIHHE T[OpHI,
BOja KHIHUT NMpH 6oJsiee HHU3KOH
Temmeparype.

Ecau Bojga oueHb yucrasi u
He TI0jBepraercsi MexaHHue-
CKHM  BO3JICHCTBHUSM  H3BHE,
TO O0OpH [JAHHOM JaBJIeHHH
€e MOXHO Harperh Bbluie
TOYKH kunenusi. Y rtorma Jo-
6oe caaboe BO3MYLIEHHE —
NPOCTO KaKasi-HUOYIb MbLIHH-
Ka, nomnaswasi B BOILY,— MO-
JKET BbI3BATh GypHOE KHIIEHHE,

3.63. M3-3a Bosik ¥ KanuaIsAp-
HbIX SIBJEHHUH TIO KpasiM JyXK H
o3ep o6pasyTcs TOHKHE CJ0U
«COJIeHOH» XKHIKOCTH. Bona u3s
HHX HCIapsieTcsi, a PacTBOPeH-

Has B HeH coJb
BaeTcst Ha Oepery.

OTKJ1adbl-

3.64. T'onoBKa TaKoO# NTHYKH
coeivHeHa TPyGOUKOH C HHXK-
He#l -yacTbio ee TYJOBHLILA, Ky-
Ja HaJHTa BOLA C TaKHM

pacueroM, 4TOObl OHA TOKpHI-
BajJa KoHeu Tpy6ouku. Bmec-
Té C BOJAOH KakK B OCHOBAaHHH,
Tak H B TPybouke U TroOJOBKe
TIPUCYTCTBYIOT ee Mapbi, NMpH-
ueM 3TH 06JlacTH pasieJseHnl.
Korga Boma ¢ nokpbToil
(QeTpoM TrOJIOBKH UcnapsieTcs,
nocJleIHAST H HaXOAALLHHACA B
HeH nap oxJaxKaawrcs (CM.
3agauy 3.52). [Jasnenue na-
poB B TrOJIOBKE yMeHblla-
erca. Toraa masienue mapos
B OCHOBAHHH CTAHOBHUTCH 60JIb-
we, 4eM B TOJIOBKE, H BoJa
HayHHaeT MeIJIeHHO TIIOLHH-
MaTbcsl BBepx MO Tpybouke.
B wuTore paBHOBecHe NTHUYKH
Hapyulaercs, U ee T0JOBKa
ONyCKAaeTcs B CTAKaH C BOJOH.
Korpa nruuka  npuHumaer
FOPH30HTAJbHOE  TIOJOXEHHE,
AB€ 06JacTH ¢ TMapoM COexH-
HAIOTCA, W [aBJeHHe B HHX
BbIDABHHBaeTcsi. Tenepbh yke
HHYTO He 3acTaB/feT BOLY
NOJHUMATbCA BBEPX MO TPy-
6ouke, oHa CTeKaeT BHU3, W
paBHOBeCHe  BOCCTaHaBJ/HBa-
ercs. [ITHuka BO3BpalLaeTcs B
BEPTHKAJbHOE TMOJIOXKEHHE, |
BeCb LMK/ HaYHHaeTcsl CHOBA.

Kopnopanuuss POH/ uccae-
J0BaJja BO3MOXHOCTb HCIOJIb-
30BaHHst 6OJIbIIKMX TITHI TaKOf
KOHCTPYKUHHU AJ49 NOJa4YH BOJbI
B OpDOCHTeJbHble KaHaJbl B
cTpanax Dbuunxuero Boctoka

[1457].

3.65. Korga kanasi nomanaer
Ha packKajeHHyIO CKOBOPOLY,
€e HHXHAS 4acTb MTHOBEHHO
Hcnapsietess 1 o6pasyer napo-
BYIO TOAYIUKY MeX1y CKOBO-
poaoH M ocTaBIUeHCT YacTblo
Kanju. 3arem Osarogaps u3-
JYYEHHIO Tellla CKBO3b Mapo-
BYIO TOAYIUKY, KOHBEKLHOH-
HbIM [IOTOKAM BHYTPH MOAYLIKH
H TelJIONPOBOLHOCTH Kars
Harpesaercsi. OmHako, 4TOGHI
OHa Harpesacb Takum obpa-
30M [0 KuneHHus, norpebyercs

Kpartkue oTBeThl 199
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JepKaTb PYKH Mepel INPbIK-
KOM W KaK OHH JOJIXKHBI JIBH-
ratbcsl MNpPH HPbIXKKE, YTOGLI
BBICOTA MpPBDKKA yBeJHU-
yusacoy?

Kak paneko BB MoOXeTe
npeirHyTs? Hekotopble cnopt-
CMeHbl BO BpeMs MpbIXKKa 6oJ-
TAlOT HOTramu, Kak OGyATO OHHU
elyT Ha Benocunene. I[lomo-
raer au 310? [log kakum yr-
JIOM JlydIlle BCEro OTPLIBAThCH
or 3eman? He paBeH num oH
yray  (45°), npu Kortopom
MaKCcuManbHa [AaJbHOCTb MO-
Jera cHapsaa?

[Touemy npu npbikKax ¢
IIECTOM H TNPbIXKKaX B IJIUHY
CHOPTCMEH  Je]aeT  DLIBOK,
a MpH MpbIXKKe B BbicOoTy Oe-
JKUT  JOBOJBHO  MenJeHHO?
PasBe He BO BCex 3THX cCJay-
yasgx B MOMEHT TOJYKA HYXKHO
UMeTb MakCHMalbHYIO CKO-
pocThb?

O/HHAKOBO JIH Bbl MOXKere
IPLITHYTH B BBHICOTY M IJHUHY
Ha MOpCKOM nofepexbe H B
ropax? Ecam BbicOTA HaA
ypOBHEM MOpSA HMeeT 3Haue-
HHe, TO He CJelyeT JH yYHThl-
BaTb 3TO IpPH perucTpauMu
pPEeKopOoB?

10—13; 380.

2.9. Meaaennblit mau. B Geiic-
6osie MrpokKy ¢ OuTOH mpo-
THBHHK 4acTo cTapaercs Ino-
1aTb «MeJJIeHHBIH» M$4, CUH-
Tas, YTo NpH 3TOM emy Oyner
TpyAHee f06exKatb 10 «Gasbly.
MoxHO Ju 3TO Kak-T0 06bsic-
HUTb C TOYKH 3DeHUA (PU3UKHU?

14, ¢. 274.

HUmnyabe
coyaapeHusi

2.10. Yaapni «<kapara». B cek-
MK KapaT> MeHSl YyUMJH <«KO-

32 ®usuueckui deiiepsepk

DOTKOMY»  yaapy KYJakKoM,
Horo# wjaM pe6poM JaJOHH.
Tako#t ypap HampaedeH Ha
HeCKONBbKO  CAHTHMETPOB B
ray6b  Tela  TPOTHBHHKA.
OO6bluHble 2Ke yaapbl, HAHOCH-
Mble B KaKOH-HHOYIAb YJAH4YHOH
Jpake, HaueseHbl HA MOBepX-
HocTb Tena. Kakoit ynap na-
HocUT O60ablive TOBpexje-
HUA? Moxere JM Bbl NpH TO-
mouln rpy6oro pacdera JoKa-
3aTh, UYTO 4eJOBEK, BJame-
IOIIMH NMpueMaMu Kapars, cro-
cof6eH TakHM KODOTKHM yja-
pom pa3buTbh  LePEeBSAHHYIO
J0cKy, kupnuu, kKoctb? ([To-
AyMaiTe TakxXe, KaK HYXKHO
y1apATh MOJOTKOM MO TBO3-
J1I0, KOTODbIH Bbl 3a6uBaere
B JerkKylo ¢aHepHylo mepe-
ropoaky? — Ped.)

1632; 50, ¢. 69—71.

2.11. Moaorku. Kakum wmo-
JOTKOM — JIeTKUM HJH TsXKe-
JBIM — JIOJ1)KEeH TMOJb30BaThCH
CKyJbNTOp ANA paboThl ¢ A0O-
JOTOM? KakuM MONOTKOM Jiyuy-
me 3abuBatrb reso3au? Korpa
ynpyru#t  yaap (¢ ornauedh
MOJIOTK@) BbIl'OJHee Heympy-
roro? Tskenee HJAH Jerde
CBaW AOJXKEH ObITb KOMEp AJs
3abuBanust cpaii? OTBeTUTL
Ha 3TH BONPOCHI BaM, HaBep-
HO€, MOMOXeT HHTYHUHS, HO
ee CJeiyeT NOAKPeNnHTb pac-
yeTaMH.

15; 16, c.
c. 145—158.

396—399; 80,

Ynpyroctb

2.12. Msirkue M TBepabie MA-
yn. OQUHAKOBO JM  HYXKHO
6MTb MO MATKOMY H TBEPAOMY
ma4y? B yacTHOoCTH, He 10J-
XKEeH JHM yaap [0 INepBOMYy

6bITb «KOpOYe», 4yemM MO BTO-
pomy?

4; 390, ¢. 63—64.

2.13. Taxeabie 6uTol. [Touemy
HUTpoK B Geiic60s NpeAnoyuTa-
eT TsKedylo 6uty? Kasanoch
6bl, THAXKENOH OHTe TpYIHee
COOOUIHTb 60MBUIYIO CKOPOCTb,
4yToGBl AaJjblleé nocjaaTb MsY.
HyxHo Ju noab3oBarbes Ts-
Kenol GUTOM Aaa «GyHTa»'?
Hmeer 1 BOOGLIE CyLLeCTBEH-
HOe 3HadeHHe Macca OHUTHI?

4; 80, c. 145—148.

JIBHXKEeHHe ueHTpa macc

2.14. O suxyummiics crya. Kak
H3BECTHO, J[BHXKEHHe UEeHTpa
Macc TeJa MOXeT M3MeHATbCH
TObKO TOJA [AeHCTBHEM IIpH-
JIOXKEHHOH K TesJy BHelHeH
CHJ/bl, OJHAKO Bbl MOXKeTe
npoexath uyepe3 KOMHATy Ha
CTyJle, He Kacasicb noJja Hora-
mu. Ecin Bawm cypopoxkubie
JBUXEHUS Ha CTyJde CBSI3aHBbl
¢ BHYTDEHHHMM CHJAMH, TO
yeM ke oOyc/ioBIeHa BHeLl-
HASL cuaa?

MouHocTb
3Heprus

2.15. CaabTo-mopTane Kyka-

weakyHa. Ecam noumekorarts
Jexallero Ha CHHHKE JXXyKa-
HIeJKYHa, OH MOANPHIrHBAET
BBEDX CaHTHMeTPOB Ha 25,
npH 3TOM pasjaercs T'POMKHH
wenyok. EpyHpa, B0O3MOXKHO,
ckaxere Bbl. Ho, pnefictBu-

! «ByHT» — OBMaHHbIi TpIOK, MpPH
KOTODOM MIpOK 3aMmaxuBaercd GHTOil
Kak Obl Aas yAapa, HO Ha CaMOM
Aejie OCTAHaBJHBaeT Msi4, NpHHHMAs
ero Ha 6uty.— I[Tpum. nepes.
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JlaBaenue napos

3.65. Kanau, naswmyuiHe Ha
ropsiyeii  ckosopoake. Eciu
6pBI3HYTb BOLOH Ha TOpAYYIO
CYXYyI0 CKOBOPOJKY, TO Ha Hel
HAa4YHyT MpblraTb M MNJAACATh
kanau. [Touemy Boaa He wc-
napsercs cpasy? [louemy kan-
au asuxkyrca? Kak 3sto Hu
YIHUBHTEJbHO, HO KAIJIM HCra-
psiloTCA ObICTpee, €CJH CKOBO-
poaka meHee ropsidasi. [loue-
My?

PaccMoTpuTe BHHMATENbHO
NPHITaoIy0 Kanjaio H Bbl 3a-
MeTHTE, YTO OHA TpPHHHMAaeT

cambie pa3HooOpasHble (op-
Mbl. B AefcTBHUTeJbHOCTH Kan-
Jsi BUODHpYET, HO rjaa3 He B
COCTOSIHHHM YCJIEAHTb 3a CTOJb
OLICTPBIM JIBHXKEHHEM, I103TO-
MY BBl BHJHTE KAaKylO-TO
«ycpenHenHyw» dopmy. Utobsl
YBHAETb OTAENbHOE COCTOSIHHE
KamnJ/d, NPHIETCH M0Jb30BaTh-
cs1 cTpOGOCKOIIOM HJIH IpHMe-
HUTb CKOPOCTHYIO KHHOCBEMKY.
Ha puc. 3.65 3apucoBaHbl
ocHOBHbIE ¢hopmbl Kaneab. [To-
yemMy Kamnau BUGPUPYIOT?

155, ¢. 234; 160, c. 171, 172;
330, c. 254; 442—446; 710.

Puc. 3.65. [Holter N. J., Glasscock W. R. J. Acoustical Soc. Amer.,

24, 682 (1952).]
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«B3peiB» napa
KOHBEKL U

3.66. Ieitzepni. UTo BBI3BIBAET
U3BEpXKEHHUS reii3epos; novuemy
HeKOoTophbie refsepbl, Kak, Ha-
npumMep, BepHblii ciyxaka, u3-
BepraiTcsl uepe3 CTPOro OI-
penejeHHble NPOMEXKYTKH Bpe-
MeHU? MOXET JIH HCTOYHHKOM
Tenna AJas refiepa CJAyXKHTb
npocras TenJjonepefaya yepes
OKpY’KaIoIlHe TOPOAbl  WJH
3gecb Tpebyerca GoJee ObICT-
pblf Harpes?

[IpennonoxHumM, Bbl XOTHTe
ClesaTb HCKYCCTBEHHBIH rel-
3€p ¢ NOCTOSIHHBIM UCTOYHHKOM
Tensja, Kak MoKa3zaHo Ha pHC.
3.66. Kakoifl #JMHBI J0JKHA
6bITb TPyOKa H Kakoi Motil-
HOCTH TpefyeTcs HarpeBare/ab?
C Kako# 4acToTOH U Ha KaKyio
BLICOTY OyAeT H3Beprarbcs
TakKol «refzep»?

450—452; 730; 740.

Puc. 3.66. Hckyccrgennbiii cetizep
[ro marepuaram Taiiaopa u Bo-

au. |

JaBaenue mapa

3.67. Kodeiinnk. Kak paedtcet-
ByeT MO# cTapblif, He 3JIeKTpH-
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npsAMO Ha YyJauuax, MNO03TOMY
TOHUIUKY MPHXOAHUTCS TO H Je-
JIO MOBOPAYMBATbL ABTOMOGH/b
Ha 6oabuioi ckopocTH. Kakoe
NMpeuMyIecCTBO HMeeT pacho-
JIOXKeHHe IBUraTens B LeHTpe?

LlenTp THAXeEcCTH
YCTORYHBOCTb

2.43. XoxJaeHHe MO KaHaty.
Kakum o6pasom KaHaToXxonel
yIlep)KHBaeT paBHOBecHe, WIS
IO TYTrO HATSIHYTOMY KaHaTy?
Kak nomoraer kaHaToxomuy
LIeCT, KOTOPbIH OH [epXKHT
B pykax? ([lompobyfite paso-
6parbcsl, KAk JKOHTJep yiep-
>KMBaeT B DaBHOBECHH MJIMH-
Hbift wect? Kakoil wecrt yaep-
>KMBaThb Jerdye: KOPOTKHH HJIH
IJUHHBIA? — Ped.)

390, c. 73.

Op6uThl
MOMEHT CHJbI
MOMEHT HMIyJbca

2.44. «[lonaau B GyTHIIOUKY».
Ha crapunHbix KapHaBanax
ObLIO Takoe pasBjevYeHHe —

Puc. 2.44. T'pysuk HYy#HO TOAK-
HYTb TaK, 4T06bL OH CcO6us EyToin-
Ky, 8038paaaAcy HA3a0.

40 dusuueckui deiepsepk

nonactb B OYTHIIKY IPY3HKOM,
NoJBeleHHbIM Ha BepeBKe TOu-
Ho Hajl Hel (puc. 2.44). [lpa-
BUJIa UIPbl 3aNpeurawT nona-
LaTb B OYTbUIKY cnepeid HJIH
nepe6pacblBaTb I'py3 uepes
Bepx 6yThliku. M Tem He menee
¢okyc, Kasansocb Obl, NPOCT;

©3a HECKOJbKO OpPOCKOB BHI

onpefensiere HYXHYIO Tpaek-
TODHIO U — NPH3 B BAILLUX py-
kax! Tak nonpoGyiite! W no-
noitaditech OO'bSICHUTD, NOUEMY
tokyc He ynaerca. UTo HYXKHO
clenatb, yToObl Bce-TaKH MO-
nactb B OyTBUIKY?

53, ¢. 184; 500, c. 76, 209—
210.

MoMeHT cHJbI
COXpaHeHHe MOMeHTa
HMOyJbca

2.45. Nanawuas Kowka. Beem
M3BECTHO, 4YTO ecjJu OpOCHTH
KOLIKY BBEPX HOlAMH, OHA BCe
pPaBHO UPU3EMJHUTCHA HA Jalmbl.
J axe GecxBocTbie KOWIKH 006-
JafalT 3TOH 3aragodyHol cno-
co6HocTblo. Ho ecnun moment
BHEUWIHUX CHJ paBeH HYJIO,
TO MOMEHT HMMOyJbca KOLIKH
JO/XKeH COXpaHusitbes, A ecau
3TO TakK, TO KakuMm obpa3om
KOLIKa MepeBopauyuBaercsi B
npouecce nageHust Ha 180°?
Ecau >xe MOMEHT HMIyJ/ibCa He
coXxpaHsieTcsl, TO i€ H KakK OH
JIOJXKeH u3MeHuTbess? B pabo-
tax [36] u [54] npuBenmeHbl
¢ororpapun mnepesBopauuBalo-
Hrefdcsl KOLIKH, OHH JOCTaTo4-
HO fICHBI, YTOObl MOMOYb BaM
OTBETHTb HA 3TH BOMPOCHI.

9, ¢. 238; 36, c. 56, 57; 54,
55; 430, ¢. 181—182.

2.46. Ha abixHOH Tpacce.
Yto6bl COBEpPIIHTb MOBOPOT
Ha JblXKax, HeoO6XOAHUMO MNpOo-
jejaTb [JOBOJBHO CJOXKHbie

BpaulaTtejbHble U IpPyrHe [ABH-
JKeHUsl TeoM. Mbl paccMoTpum
HEKOTOpble HauboJee MPOCThHIE
U3 HUX.

«ABcTpuiickuit OBOPOT»
HauMHaeTcss ¢ HH3KOro TMpH-
CellaHus, 3@ KOTOPbIM CJleflyeT
MOILHbIA PLIBOK BBEPX, COMPO-
BOXKIaeMbll MOBOPOTOM BepX-
HeHd yactu kopnyca. Ilpu 3Tom
HOTH U JIBDKH NTOBOPAUHBAIOTCHA
B NPOTHBONOJOXKHYIO CTOPOHY.
[Touemy? Ha kako# yros noso-
pPauyuBaIOTCSA JABIKH NPH 3a/aH-
HOM HOBODOTe BepxHeH vacTu
Kopnyca JibXKHUKa?

Korna Bbi cniyckaerech ¢ ro-
pbl, TO NPH HOPMAJbLHOM 110J0O-
KEHHH KOpIyca JbIKH HAVYT
npsiMmo. JIBuKeHue e Kopmy-
COM BIepea HJAM Hasajl HNpH-
BOAUT K mnoBopotry. [louemy?
B Kakylo cTOpOHY NPOHCXOLHT
MOBOPOT NMPH OTKJAOHEHUH KOp-
nyca Bliepen WM Hasan?

Ecin BB NOCTaBHTE JIbIXKH
6okom (HapyxkHas KpOMKa
JbIK NPUIIOJHATA TaK, YTO OHH
06pa3yloT  HEKOTOpbIH  yroJ
K IOBEPXHOCTH), TO MNepeHOoC
TSXKECTH Tejla Bhepejl WIH Ha-
3aj TOXe€ IPHUBOAHUT K OBOPO-
Ty, HO B HamlpasJeHHH, OpoO-
THBOMOJIOXKHOM TOMY, B KOTO-
pPOM MPOHUCXOAHUT MOBOPOT MpPH
OOBIYHOM  NOJIOXKEHUH  JIbIK.
[Touemy? Kakumu cusiamu
0o6yCJOBJ€H 3TOT MOBOPOT?

55; 1525.

2.47. «Ho-Ho»'. Tlouemy wur-
PYLIKA «HO-HO» BO3Bpallaercs
o6partHo B pyKy? M 4T0 MOXKHO
CKa3aTb HacyeT «cnsuied uo-
HO», KOTla KOJIECHKO CITyCKa-
eTcsl BHM3 M KPYTHTCH Ha KOHILE
HUTKH, MOKAa Jerkuil pblBOK
He 3acTaBJ/isieT ero BepHYTbCH
o6patio BBepx? Ecam «cns-
LIYI0 HO-HO» OMYCTHTb Ha MOJ,
TO KOJECHKO TMOKATUTCA HOo
MoJy; 3TO Ha3blBaeTcsl «yJATh
¢ co6ayKoily.
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YECKOTO «OPYXHSl», HalpH-

Mep ¢ NOMOUIbI0O aHAaJOrHYHbIX |

NpbIXKKOB  (puc. 7.8). ByneT
JIM 3aBHCETb aMILVIHTY1a TaKoH
BOJIHBl OT TOro, Kak HMEHHO

3anpeTHan 3oHa
Feodmanyeckoe

KHTaHlLUb!?
4yTO

CTaHyT
Koe-xTo

npeIraTth
yTBepXKaaerT,

npeirath cjaeayer, He cru6as
HOT, TaK KakK MPBIXKOK Ha NOJaY-
lcorﬂy'rblx HOrax BbI30BET TroO-

Puc. 7.8. Boamoxcro au eeopusuueckoe opyscue?

7.9. COuBaHne ¥ HarpesaHue
siHuHbix Geakos. ITouemy mpu
cO6UBaHUM SIHUHble O€JKH U3
XKMIKOCTH IIpeBpallaloTcs B
ryctylo neny? [lpuroraBau-
Basi, HapuUMep, NHPOXKHbIE Ge-
3e, 6ejiKH B30OHMBawT [0 Tex

nop, MNOKa OHH HE HAUYHYT
«CcTOATh» (KOrma cOMBaJIKY
BLIHHMAlOT W3 OejKa, IMeHa

OKa3blBaeTCsl HACTOJbKO TIyC-
TOH, 4YTO OYKBAJbHO «CTOHT
Kosiom»). Kakum obpasom
B36uBaHue  penaer 6eJ10K
TakuM  maoTHbiM?  JIpyro#
aHaJOTHYHBIH BOIpOC: B pe-
3yJbTaTe uero SAHUHbIE Ge-
JIOK — npo3pauHas Gecuper-
Has JKUAKOCTb — MpeBpalila-
ercA B Oesoe, MOUTH TBEp-
Jloe BelllecTBO, KOrja Bbl, CKa-
JKeM, KapHTe SHUHHLY?

316, vc.
1431.

123—126, 87—90;
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Peosiornsl KJaeHKOH JEHTH
HanpsiKeHHus

7.10. IMouemy TpyaHo oro-
pBaTh KJekHKylo JeHTy? XoTH
cocTaB, KOTODBIM  [IOKpHITa
KJIeHKasl JIeHTa, He MOXET MPOo-
HUKHYTb BO BCE€ HEPOBHOCTH
NOBEPXHOCTH, K KOTODOH JeH-
Ty NPHKJIEHBAIOT, OAHAKO, Kak
Mbl 3HaeM, OTOpBaTh JIEHTY OT

E ! ‘
‘ Puc.

i
!

7.10. Ob6pasosarue aunuu
CHATUS HA KAeliKOL AenTe, Koeda
ee OTpy8aAlOT OT PYAOHA.

PAas3io MeHbINYIO BOJHY. HTO Bb
MOKETEe CKAa3aTb MO ITOMY IMO-

BOJY?

1424; 1425.

3anpetvan soHa
AuTHreodmIndeckoe
opyxue

[HOBEPXHOCTH NOBOJBHO Tpyi-
Ho. IlpuaunaHue JeHTH yac-
THYHO 06YyCJ0BJIEHO 06pa3oBa-
HHEeM JIHHHH CXKaTHs, NpPOXo-
Jsillled 4yTh BIIepeld JHUHHH
orpeia (puc. 7.10). Jluuuio
CXKaTHS MOXKHO YBHIETb, CJe-
MHB BMecTe [Be MOJIOCKH JieH-
Thl, @ 3aTeM Me[JIEHHO pasje-
asi51 MX. UeM BbI3BAHO cXkaTHe?

950; 1432.

Casur
HanpAKEeHHe

7.11. Caeapi Ha necke. Ecau
BaM MPHXOLHNOCH- TYJATb 110
NJAsXKY BO BpeMf OTJMBA, TO,
BEPOATHO, Bbl 3aMETHJH, UTO,
KakK TOJbKO HOra CTYIlaeT Ha
MOKDBI# TBepAblli I1€coK, OH
HeMelJIeHHO MOoAchbiXxaeT u Ge-
JeeT BOKDYr Ballero cJjeja.
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2.33. BpaueHue BOKPyr oced,
COOTBETCTBYIOLLHX MaKCH-

MaJbHOMY H MHHHMAJbHOMY
MOMEHTaM HHepIHH, yCTOHUH-
BO MO OTHOLIEHHIO K MaJbiM
BO3MYylleHHUsIM. Bpauienue xe

BOKPYI OCH, COOTBETCTBYIOLLEH
NPOMEXYTOYHOMY  3HAYEHHIO
MOMEHTa HHEePLHH, HeyCTOH-
YHBO, H BCSIKOE MaJjoe BO3-
MYILEHHe B 3TOM cJyyae IpH-
BOIHT K  6ecrnopsiio4HOMYy
JABHXEHHIO KHHTH.

2.34. TpenHe MeX1y KOJbLOM
H TaJIOYKOH He paeT KOJbIy
NPOCTO COCKOJb3HYTb BHH3.
YacTH4HO yCTOHUYHBOCTH Bpa-
uLapouierocss  Koaotia  o6yc-
JIOBJIEHA CHJIOH, ZedcTByloue
CO CTOPOHBI MAJIOYKH TIep-
NEeHAUKYASAPHO Koabuy. [To me-
pe IBHXKeHHS KOJblla BHH3 €ro
CKOPOCTb BpAallleHHsT H KHHe-
THYeCKasl 3SHEprusi yBeJHUH-
BalOTCA 3@ CYeT HayaJbHOH
noTeHuHanbHod sHepruu. Ha-
CKOJIBKO MHEe H3BeCTHO, Hcclle-
JOBaHHEM 3TOH HIPYWKH HHU-
KTO He 3aHuUmaJgcsi. Tak uTo
nouyemy 6bl BaM He I103KCIle-
PHMEHTHPOBATL C HEW H He IO-
nbITaThest pazpaboTaTh Teope-
THYECKYI0 MOJeJb, KOTopasi
no3poauga 6bl  OOBACHHTH
yBeJIHueHHe CKOPOCTH Bpallie-
HHUSl KOJIbIla.

2.35. Korga kask nepesopa-
yHBaercs, rpebell BbITATHBAET
PYKH ¢ Bec/JOM B CTOPOHY H
pe3Ko JBHraer BecJOM IO Ha-
npasJieHHI0 KO AHY. B pe3syib-
TaTe BO3HUKaeT MOMEHT CHJI,
KOTOpbIfi MOBOpauyHBaeT Kasik
BMecTe ¢ rpebuoM B HOpPMaJb-
HOe ToJioXKeHHe. Jlasi  Toro
yTO6b! MOMEHT cHuJl 6Bl gocTa-
TOYEH AJSA TOJHOTO BBIPABHH-
BaHus JOAKH, rpebew cTpe-
MHTCSI HAacCKOJIbKO BO3MOXHO
«IIpHXKAaTbCA» K OCH Bpalie-
HHUSl JIOZKH H CAeJaTb MOMEHT

B

HHEepUHH OTHOCHTEJIbHO 3TO#H
OCH KakK MOXHO MeHbUIe.

2.36. CywmecTByer HeKOe Mak-
CHMaJbHOE YIJOBOE YyCKOpe-
HHe, KOTOpOe MOXHO C006-
LIHTb aBTOMOOHJIBHOMY KoJe-
cy. Uem Oouablie puamerp
IWIHHBE, TeM 6oJbliee paccTosi-
HHEe aBTOMOOHJIb MPOXOIHUT
NpH KaxAoM 000poTe KoJgeca
H TeMm GoJblue ero JHHeH-
Hoe yckopeHue. OmHAKO IpH
OrpaHHYE€HHOH MOLLHOCTH JBH-
raTejs ycTaHOBKAa IWHH 60Jb-

rpysa KoJeco MOXeT MpH
BpalieHHH oOKa3aTbcsi Hecba-
JAHCHPOBAHHBIM  JHHaMHue-
cku'. C apyrofi CTOpoHBI, KO-
Jeco MOXHO c6alaHCHPOBATh
IHHAMHYECKH H OHO He OymeT
«6UTb», OJHAKO ecJd 3TO
caesaTb C TOMOILBIO OIHOTO
rpy3a, To cTaTHueckasi 6anan-
CHPOBKAa MOXET 0Ka3aTbCs
HapyuenHod. [lpu o6bluHO#
6asaHCHPOBKe KOJeC ylIOBJET-
BOPSIIOTCH  KaKHM-JH60 KOM-
NpOMHCCHBIM BapuaHToM. Ecau

. JKe HCIoJb30BaTh [Ba TIpy3a,

lero javamerpa IpHBeneT K .

YMEHbLIEHHIO YIJIOBOTO YCKO-

peHusi, B pes3yJbTaTe JHHEH-
HOE  yCKODEHHe  OCTaHercsi
TIPEeXKHHM.

2.37. Boifop Hauayuuiefl Tax-
THKH 3aBHCHT OT psaa (pakro-
poB, B TepBYIO Ouepenb OT
COOTHOLIEHHS CKOPOCTH 3aHOCa
H JIHHEHHOH CKOPOCTH LIeHTpa
Macc aBTOMOOHMJSI, a TakKxe

OT TOro, KakKHe KoJeca coxpa- ;

HUJH CliellJleHHe ¢ JOpOro#.
Heo6xonumo TakKe  UeTkKo
YSICHHTb, UTO BaKHee: BOCIIpe-
NSATCTBOBATb 3aHOCY WJIH NPH-
OCTAHOBHTb JABHXKEHHe BIle-

pen. lonmycTum, K mpHMepy,

¥
;
:
!
!

YyTO 3agHIOI YyacTb AaBTOMO- |

611  3aHOCHT BHOpPAaBoO, 4YTO
JBHXXEHHEM BIOJb  JOPOTrH
MOHO T1peHeGpeuyb H 4TO

nepegHHe Kojeca COXPaHHIH
cuerienne ¢ goporo. Toraa,

yTOOb! NMOMelaTh 3aHOCY, cJae- .

IyeT IOBOpauydBaTh MepegHHe
Kojeca B HallpaBJeHHH Bpa-
LieHHst (TO €cTb BHOPaBO) H
NOTHXOHbKY [1aBaThb ras.
Mepe  yMeHblUeHHSl  3aHOCa
HY>KHO BbIBOJHTb IepegHHe
Koseca BJIEBO, BOCCTAHABJIH-
Basi TEM CaMblM [1PaBHJbHYIO
OpHEHTalUHI0 aBTOMOGHJS Ha
JOPOXKHOM MOJIOTHE.

2.38. CrarHueckH c6ajaHCH-
POBAHHOE C TMOMOILBIO OAHOrO

ITo ;

TO MOXKHO J06HTBCSI Kak
CTATHYECKOro, TakK H JHHAa-
MHyeckoro GaJanca.

! Tlpn cratuyeckoil GaaHCHPOBKe
KoJeca ero LeHTp Macc JEeXHT Ha
OCH KoJeca, OJHAKO pacnpeaeieHue
Macchl  KOJeca MOMEeT 0Ka3aTbCs
HECHMMETPHUHBIM OTHOCHTEJbHO IJ10-
CKOCTH, neprneHaHKyasipHod ocu. [lpu
BpalleHHH TaKoe Kojeco GyneT BecTH
ce6si KaK JMHCK, MJIOCKOCTb KOTOPOro
He neprneHAHKyJsipHa OCH BpallleHHs.
Takoe Kodeco He c¢GajJaHCHPOBAHO
nuHaMuuecku.— [Ipum. ped.

2.39. MomeHT cuJibl, ¢ KOTOPOH
Bbl JeHCTByeTe, KOrga TsiHeTe
3a 6yMa)KHYIO JIEHTY, AOJIKEeH
6biTb 60JIblIe MOMEHTa CHJIbI
TPEHHSI MEeXAYy KapTOHHOH
Tpy6KO# BHYTPH pyJIoHa H
kpounwtefinom®.  Ecau  aas
CO3[laHHA TaKOro MOMEHTa
HYXKHO MPHJOXKHTb K Oymare
CJHIIKOM 60JblIYIO CHAY, TO
BCAIKHH pas, MbITasicb Ipo-
BEpHYTb PyJOH, Bbl Oyjere
peaTb Oymary. Uem O6oublie
IHaMeTp pyJoHa, TeM MeHb-
masi CcHjJa HyxXHa, 4To6bl
NOOHTbCA TpebyeMOro MOMeEH-

? Pa3HocTh 3THX MOMEHTOB COOG-
waeT pyJOHy YIJOBoe YCKOpeHHe,
KOTOPO€ 3aBHCHT TaKxe OT MOMEHTa
HHEpLHH pynaoHa.— [Tpum. peod.
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KOTOpble OBICTPO  HCUE3AIOT,
eclqH «TemMnepartypa 3amep-
3aHHUsI» elle He JOCTHIHYTa.
[Ipu «Temnepatype 3amep-
3aHHA» TaKHe OCTPOBKH yBe-
JHYHBAIOTCA [J0 HEKOTOPOro
KpHTHYEeCcKOro pasmepa, nocie
Yyero OHH HEYKJOHHO IPOLOJ-
JKaT pacTH, Tak Kak JaJb-
Hefiliee 3aMopaKHBaHHe IMpPH-
BOAMT K MOHHXKEHHIO CBOGOI-
HOH 3Hepruu cucrembl. B uu-
CTOH BOj€e pa3Mep OCTPOBKOB
JOCTHraeT KPHTHYECKOro 3Ha-
yenusi npu —40° C. Hanuune
npuMeced YMeHbIUAET BEJH-
YHHY KPHTHUECKOro pasmepa
JeIsIHBIX OCTPOBKOB, MO3TOMY
Boja 3amepsaer npu OoJee

BBICOKHX TemnepaTtypax (HO
Huxe 0° C).

3.40. Onpenpensiiowum axro-
poM 3jechb SIBASIETCHA Hcnape-
Hue. Ecau ogHHaKOBBIE Macchl
ropsiuei H XOJOJHOH BOJIBI
BLICTABHUTL HA M0p03 B OTKpbP
TLIX cOcyjaax, TO 6oJjee CHJb-
HOe HcrapenHe ropsiyefl BoAbI
npuBeneTr K TOMY, 4YTO ee
mMacca YMeHbLHIHTCH cKopee.
B pesyabrare sra Boja Oyaer
OCTHIBATb ObICTPEE, yeM XOJAO.-
Hasi, H COOTBETCTBEHHO cKopee
JOCTUTHET TOYKH 3amepsa-
HUsI. B 1eHCTBHTEIBLHOCTH CKO-
POCTb OCTbIBAHUS TaKXe 3aBH-
CHT 4acTHYHO OT MarepHasa
COCYZOB, UMPKYJSUHH BO3Iy-
Xa Hald TIOBEPXHOCTLIO BOLbI
B COCYAaX H OT UUPKYJSIUHH
camoii Boabl. XOTH ewe B3koH
nHcaa o0 3TOM  SIBJEHHH,
XOpOLIO 3HAaKOMOM, B yacr-
HOCTH, XHUTessaM KaHagbl, Yy
Jiogel, KUBYIIHX B TeIIBIX
CTpaHax, OHO HEpeaKO BBI3bI-
BaeT yaHBJeHHe. Du3HYeECKHE
XKYypHaJbl JHLIb HELaBHO «Me-
pPeoTKpeLINy 3TOT 3ddexT, no-
cJe TOro KakK CTYIEeHTY H3
Tausanud ypanocb yO6eIuThb
B €ro CylIecTBOBAHHH CBOEro
CKeNTHYECKH HAaCTPOEHHOro B

196  du3nveckuit delepBepk

3TOM OTHOLIEHHH MNpenojaBa-
TeJsd.

3.41. I'po3bt IpOHCXOAT yalLe
BCEro nocJie IOJNYIHSA A0 HACTy-
IJIeHHsT Bedepa W IIpEHMY-
LLeCTBEHHO HalJ MaTepPHKaMH.
OcHOBHOH BKJag B TPO3OBYIO
aKTHBHOCTb BHOCST FPO3bl Haj
Adpukoi u EBpono#l, npuuem
MaKCHMyM 3TOH aKTHBHOCTH
TIPUXOJHUTCS HA 7 4acoB Beyepa
no ['puusuuy. Bpemenuas 3a-
BHCHMOCTb T'PO30BOH aKTHB-
HOCTH BecbMa OJH3Ka K 3aBH-
CUMOCTH OT BpEMeHHM Hanps-
JKEHHOCTH 3JIeKTPHYECKOro no-
Jasit 3eman (cM. 3apauy 6.33).
[Tocnennsis  uMeeT  MaKcH-
MyM TpHMEpPHO B TO e ca-
Moe BpeMsi cyTOK. ['po3nt crmo-
COOCTBYIOT PasgeseHHIO 3J1eKT-
pPHYECKHX 3apslIoB, MpHYEM
3eMJ51  HaKalJuBaeT  OTpH-
LlaTeJbHbIA 3apsil, a BepxHHE
CJIOH aTMOC@epbt — TMOJOXKH-
TeJbHbIA. Pasjesnenne 3apsios
06YyCJIOBJIEHO MOJIHHSIMH H J1O-

KaJbHLIMH paspsigamMd  (CM.
3ajgaud 6.32 u 6.46).

3.42. Korjpa Mbl npHKacaemcs
K XOJONHOH MeTaJJIHYECKOH
IOBEPXHOCTH, HMelollasics Ha
KoXe BJjara samepsaer H 1oO-
3TOMY TaJiel, MOXKeT «IIpHMep3-
HyTbL» K npeamery. [Ipumep-
3aHHEe K MeTaJJy NPOHCXOAHT
¢ 60JblIedl BEPOATHOCTLIO, UeM,
CKa<eM, K JepeBYy, NOCKOJbKY
TeMJONPOBOHOCTb  MeTasJa
BEeJHKA H TEMJ0 OBICTPO OTBO-
JHTCA OT KOHYHKaA THaJjbia
(cm. 3apauy 3.78).

3.43. O6biuno Boga, o6pasyio-
LLasics MPH TasiHHU JbJa, cpa-

3y crekaer. Korga xe Jjej
3aBePHYT B MOKPYIO rasery,
TEIJIO H3BHE JOJKHO TIPOHTH
yepes cJA0H «3aJeprKaAHHON»
razeTof BOIH, I103TOMY €ro
nocrynjeHHe KO JbLY YMeHb-
L aeTcsl.

3.44. Boga umeet HaubobLIYIO
IMIOTHOCTb TpuMepHo 1pu 4° C.
Korapa mnpyja HaydHaer zamep-
3aTb, sen, 6yiyuH Gogee Jer-
KHM, BCIJIbIBaeT HaBepx; BOIa,
TeMrepatypa KoOTOpoH 6JH3Ka
K TOYKe 3aMep3aHusi, MO1-
HHMaeTcsi K IIOBEPXHOCTH, a
BOja C TeMIepaTypoH OKOJO
4°C kak nauGojee TsiKeaas
onyckaercst BHU3. [TosTomy Bo-
12 Ha TIOBEPXHOCTH OKa3biBa-
eTcsa caMofl XOJ0qHOH H 3amep-
saeT npexnae Bcero. [losepx-
HOCTb ObICTpee OXJaKaaercs
MOTOMY, 4YTO OHa H3Jyd4aer
TEIIO B aTMocdepy H YyHOCY
Tensa cnoco6CTBYET UHPKY-
JSILHS BO3JAyXa Haj IoBepx-
HOCTbIO. 3eMJisi Ke Ha JHe
Npyaa ocTaeTcsl CPABHHTEJIbHO
TerJIOH M MOoJOorpeBaeT IIPH-
JOHHBIA CJIOH BO/IBE.
[Ty3bIpbKH OTHOCHTEJLHO Te-
JIOro BO3jyXxa HpenoTBpa-
10T, 3afepXKHBAT  HJH
YMEHbIUAIT BO3HHKHOBEHHE
JbJA HA TOBEPXHOCTH BOJBHI.

3.45. Ecqu TemnepaTypa cHera
6JH3Ka K TOYKe TasiHHsl, TO B
pesyJbTare TPEHUSA JbLK O CHEr
TOHKUH NOBEPXHOCTHBIH CJIOH
cHera cJjerka nOATauBaeT, H
BOga obecrnednBaer CMasky,
10 KOTOPOH JIbIKH CKOJIb3SAT.
B npanpHefilieM u3-3a BSI3KOIO
TPEHHA B TOHKOM CJiO€ BOXLI
cosjaercs Temao, [A0OCTaToy-
Hoe, yTOoObLl BOAsIHAA cMaska
Bce BpeMs BO300HOBJSAJACD.

' MartepHaJj, H3 KOTOpOro cje-

JaHbl  JBUKH,— MeTaJsJsl  HJH
500HHT — BHauaJjie He Hrpaer
cyuectBeHHOH poan. OpHako
3aTeM OH HAauHHaeT CKa3biBaTh-
¢ Ha cKoJbXxXeduH. Tak, Ha-
TpHMep, eCJH JbDKH MeTalJH-
yecKHe (a MeraJsJs, Kak H3-
BECTHO, XOPOILO NPOBOAHT Tell-
n0), To Temyno 6yaer ObICT-
po pacceuBaTbcsi H  06pa-
30BaHHe BOASTHOH CMAasKH Ipe-
KpaTHTcst. D6OHUTOBLIC JIbIXKH
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BbI3bIBaeT JIIOMHHECL eH L HIO
xpycranuka. (UepeHkoBckoe
H3JyueHHe — 3TO  H3JyueHHe
CBETA YaCTHLUEH, ABHKYILEHCS
B BeulecTBE CO CKOPOCTbHIO,
fosblliei CKOPOCTH cBeTa B
3ToM BewecTBe. Haayuenue
obpa3yer «ylapHYyK BOJHYY,
B BepIIHHE KOTOPOH [BHXeT-
csl yacTtHHA. 3TO HECKOJAbKO
HaloOMHHaeT YyIapHYK BOJ-
HY, CO3JaBaeMyld CBepX3BY-
KOBbIM camoJjeroM.) Hekoro-
pbie BCOBIIKH, BO3MOXKHO, CBsi-

3aHbl ¢ pocpenamu (cM. 3ajga-
uy 5.121).

7.16. PeutrexoBckoe, uHppa-
KpacHoe W yJbTpadHoseToBOE
H3JIyYeHHs] MOXKHO  HCIOJIb-
30BaTh A5t O0HapyxeHuss HH-
XKeJleXKalllHX CJ0eB KPacKH Ha
TIOJIOTHE MOTOMY, 4TO pasJiHy-
Hble KPacKH H maTepHaJbl,

HCMOsIb3yeMble B KHBOIIHCH,
Mo-pPasHoOMY OTPaxaioT 3TH
uaanydenusi. Hanpumep, npwu

HCCJeI0BaHUH B HH{pakpac-
HOM cBeTe KapTHHb Ban Jii-
ka «CBagb6a ApHOIbDHHU»
6bl1 OOGHApYXKEH OpHIHHAJb-
Hbll Habpocok npaBoil pPYKH
AprosbduHH, cielaHHBIH Xy-
JOXHHKOM YIJ€eM [0 MeJo-
BaHHOMY XOJICTYy. DTOT HaAGpO-
COK 6bL1 3aKkpeiT H306pa-
MEHHEeM DYKH, HAallHCAHHbIM
macaoMm. Ha ¢otorpacuu, cie-
JIJAaHHOW B MHPPAaKpPaCHOM cCBe-
Te, YroJbHbIH HaOpOCOK cTaJ
BH/€H, TaK Kak yrojb XOpOLIO
norJouiaer HK-u3nyuenue,
a MeJ — MmI0xo; 3To H3o06pa-
JKeHHe pYKH Ha ¢QoTorpaduu
MOJYYHJOCh TEMHDBIM.
yJIbTPagpHOJeTOBEIMH  JIy4aMH
pasHble KpackH [0-Pa3HOMY
JIOMUHECUHUPYIOT, 4YTO MO3BO-
JsieT yBHAETh H3MeHEeHHsi, KO-
TOPBIM [OJBepPranach KapTuHa.

7.17. HacTh 3Hepruu yacTuy
H 3JeKTPOMATrHUTHOIO H3Jy4de-
HHSl, KOTOpble BO3HUKAIOT NPH

[Toa .

SI€PHOM B3pbiBE, [OJOLAeT-
cA BO3IYyXOM B HEIOCPEe/CT-
BeHHOH OJIM30CTH OT B3pLIBA;
. MOJIEKYJIBl BO3JyXa BO36YXK-
JLAIOTCS HJH HOHH3UPYIOTCS H
HAYHHAKT H3Jy4yaTb BUAHMBIA
~cper. IlpumepHo moJoBuHA
SHEPIHH B3PbIBA NPENCTABJIAET
- coboli MexaHHYecKyio 3Hepruio,
KOTOpast  pachnpoCcTpaHsieTcs
B BHI€ YAapHOH  BOJHBHI,
{ TPETb — 3TO SHEPTHSI HMEKTPO-
MaruuTHOro Huaayuenus (MK,
: BUIHMOro, Y®, peHTreHoBCKO-
ro ¥ ramMMa-u3JjyyeHHusi), a oc-
_TaBlUafACHd 4acTb MPHXOIHTCH
‘Ha yYacTuubl. YIapHas BoOJHA
{ CKHMaeT BO3AyX OO TaKoOH
CTENMEeHH, 4YTO BCJEACTBHE Ha-
rpeBa OH HAUHHAET CBETHTLCHI.
[Tpumepno uepes 10~* ¢ mo-
cle  B3pbiBa  TemImepatypa
Ha MOBEPXHOCTH CBETSILErocs
wapa aocturaer 3-10°K u
Bbilie. Pacmiupsisich, cpets-
(IHACS  Wap  OXJaxaaercs,
yIapHasi BOJHA OT/eNSeTCs OT
HEero MW yXKe He Bbi3blBaer
CBEUEeHHsT BO3IyXa.

7.18. B ¢pusuke noa06HbBIH 3¢-
(heKT u3BecTeH, XOTs, BO3MOX-
Ho, ®psuk ['ep6epT U He 3HAN
storo. Ecau merassnueckas
NJacTHHA BABHrAeTCsi B Mar-
HUTHOE TOJIe (HampHMep, Me-
Ta/JJIHUeCKHH MasTHHK Kaua-
. €TCH MeXy NMoJIocaMH MOAKO-
BOOOPa3HOro Mar{1uTa), To KH-
HeTHYeCKast 3JHEPTLHSl MJIacTH-
Hbl PacXOLyeTcsl Ha IXKoyJe-
BO HarpeBaHHe MeraJsa. ITOT
nepexoi HEepPrHH B TeILIO
00yCJIOBJIEH TEM, 4TO MPH Iie-
peceueHHH NJacTHHOH CHJIOBBIX
JIHHUH MardUTHOTO TIOJst BHYT-
pH Hee BO30YXKAMOTCA 3JEKT-
pHueckue TokH. Koraa naacru-
Ha NpUOJHXKAeTCHA K moJawcam
H BXOAUT B INPOCTPAHCTBO
MeXIy HHMH, YHCJO CHJIOBBIX
JHHHI, MNPOXOASUIHX CKBO3b
© Hee, yBeJHYHBAeTcs, a 3aTeM,

l Korja rnJ/jacTHuHa BbLIXOAHT OTTY-

i e, - o+ S i i

© 1a, ymeHblaercs. Bos6yx 1ae-

Mble B IJACTHHE TOKH Harpe-

BaIOT €€ TOYHO TaK XKe, Kak
. Harpepaercst  JEKTPHUYECKHM
! TOKOM CIIHPaJb 3JE€KTPOIJIHT-
» KH. Takum o6pa3oM, KUHETH-
1 yeckasl 3HeprHsi  IJIaCTHHBI
" IePeXOJHT B TeIL1O, U MJACTH-
' HA OCTAHABJHBAETCS.

7.19. Tlpexne TpeHue obbsic-
! HSIJTM  HEDOBHOCTSIMH  COINpPH-
~KacawlIHXCA  NOBEPXHOCTeH.
- CoBpeMeHHasi TEOPHS TPEHUR
 OTBepraeT 3TH [pejacTasJe-
HHSl U paccMaTpHBaeT alre3Hio
- («caMIaHHe») TMOBepXHocTel
B pe3yJbraTe  MEXMOJEKYy-
JSIDHBIX B3aUMOJEHCTBUH Kak
OCHOBHYIO TPHYHHY TPEHHS.
Hecmorpsi Ha 310, BO MHOrHX
éyqeﬁﬂuxax No-npexHeMy Tpe-
; HHe OIUCBIBAETCsl KaK siBJe-
‘HHe, OOYCJIOBJIEHHOE TOJbKO
" MHKDOCKONHUECKUMH  «XOJIMHU-
‘KaMH» U <«BHAJUHKAMH» Ha
CONMPHKACAIOLLHXCS noBepx-
THOCTHIX.

7.20. Yucteléi  cBUHel, Ms-
I'OK — ero MOXKHO pe3aTb HOr-
: TeM. B setunit genwp Temnepa-
Typa HarpeTod CoJHUEM KpHl-
. BawuHrTonckoro cobopa
. moraa pocturate 80° C. Tlpu
| TaKOH TemnepaType CBHHel
HayHHaeT Teub NOJ AeHCTBHEM
cobcTBerHoro Beca. Menee
YHCTBIH CBHHEL[ He HaCTOALKO
! MSITKHii; TT03TOMY HOBasi KPOB-
Jda Obuia cjejaHa H3 CnJaBa,
cogepxamero 949 ceunua w
6% cypbmbl. C aHIVTHACKHMH
cobopaMu TOAO6HbLIX NpobJaem
He BO3HHKAJO: BO-NIEPBLIX, B Te
_JaBHHE BPEMEHA CBHHell ObLI
MeHee YHCTbIH, a BO-BTOPbLIX,
H sieToM B AHIVIMM He TaK xKap-
. KO, Kak B Bawuurroue.

+7.21. TpelwHHbl HAUHHAIOTCS C
! MHKPOCKOMHYECKHX, MOPOH He-
{ 3AMETHLIX JeQEeKTOB, KOTOphIe

I

Kpartkue orsersi
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3TOMY TY3bIPEK B KHAKOCTH
NPUOJHIKAETCA K MarHury.

6.21. Uameusowuiica Tok B
KaTyulke co03/1aeT H3MeHsI0-
lleecst MAarHuTHoe Mnodge. ITo
nojge Bo3byxaaer B KoJble
TOK, MarHUTHOE NoJie KOTOPOro
HanpaeJdeHO MPOTHUBOMOJOXKHO
MArHUTHOMY MOJIO KaTyIUKH.
MarunuTHoe nmosie KaTylmkd 3a-
CTaBJASET KOJbLLO «I1aPUTh» Ha
KaTyluike,

Korga rtok Bkawuamwr, pes-
KUl CKayoK TOKa B KaTryllKe
BO30yXK/Aa€eT B KoJblle 00ab-
LOH TOK H COOTBETCTBEHHO
Gosbuiee MarguTHoe noJe. HMs-
3a B3auUMOJEHCTBUS  moOJed
KOJbLUO MOANPLITHBAET.

6.22. [lepemMeHHOe MarHHTHOE
nose BO36yK/iaeT TOKH Kak B
HEeNnoJBHXHOH MeZHOH mJac-
THHKE, TaK W B 1ucKe. B otcyr-
CTBHE MVIACTHHKH TOK CYLIect-
BOBaJ Obl TOJbKO B JHCKE U
6bl1 Obl HanpasJeH Tak, 4TO
€ro MAarHMTHOe IOJie BbI3LIBA-
J0 Obl OTTaJKHBAaHHE BCEro
aucka or marsuta. Onpnako,
KOrjga OHCK 4aCTHYHO 3KpaHH-
pOBAH OT MAarHHTa TMJIACTHH-
KOW, TOKH, HUHAYIHPOBAHHLIE
B JIUCKE€ U INIACTHHKE, BbI3bIBAa-
0T MX B3aUMHOE [pPUTSIKe-
HHE (MAarHUTHOE NOJ€ OJHOTrO
NPOBOJHUKA BTATUBAET JAPY-
rOH INPOBOAHHK C TOKOM), H
JIHCK TIPUXOAUT BO BpalleHue.

6.23. [lepemeHHOoe MaruuTHoe

noJie, €o371aBaeMO€ Bpallaio-
LUIUMCSI MACHUTOM, BO30YyK/a-
eT B AJIOMHIIHEBOM JHCKE TOKH,
KOTOpbIe B CBOIO Ouyepeib CO3-
N30T COOCTBEHHOE MArHUTHOE
none. Ilpu B3aaumogedcTBuu
ITHX MATHUTHBIX MOJIEH BO3HU-
KaeT MOMEHT CHJ, [eHCTBYIO-
IIMX HA JMCK, KOTODPHIf 3acTaB-
JsieT JAUCK BpaulaTbcd B TOM
’Ke HanpaBJ€HUH, UTO U Mar-
HUT.
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6.24. [Touemy Gul BaM caMHM He
MOCTPOUTDL ITOT MPOCTOH TNpHU-
60p H He NOCMOTPeTh, GyneT Ju
oH pa6oratrh? Eciu MaruutHoe
noJjie JOCTATOYHO BEJIUKO, UTO-
6bl BTAUIMTb [IAPUK HA Ha-
KJIOHHYIO NJIOCKOCTb, TO HE OKa-
KETCA JH  OHO J0CTaTOUHO
CHJIbHBIM H A TOro, 4TOOLI
He jaTb LIApUKY CKaTHTbCS
BHH3 MO KeJaoby?

6.25. [ayO6uHa NPOHUKHOBEHUS
pajiHOBONIH B HOHOC(eEpy 3a-
BHCHT OT HX aJuHbl. MoHoche-
pa mpospayHa AJs O4yeHb KO-
POTKHX BOJIH, HCHOJb3yeMbIX
B TeseBuAeHuu H UM-panuose-
waHud. bosee AnubHbIe BOJ-
Hbl, KOTOpble [PHMEHSIOTCS
AJ9 nepegayd  aMMJIHTYAHO-
moaysupoBaHHbix (AM) cur-
HaJIOB, OTPaXKalTCH OT HOHO-
cepobt. [TosTomy npuem mnepe-
gay rtesJeBU3HOHHOH HJaH YKB
YM-cTaHUHH BO3MOXEH TOJb-
KO Ha JA0CTaTOYHO O6JIH3KOM
paccTosiHuM, KOrja TpHHU-
Maercss JUO6O0 NpAMOR CHrHasa
cTasuuy, aubo cHraan., orpa-
JKEHHBIH  OT  OKPYXKAIILHX
NpeAMeTOB (34aHUH H T. 1d.).
AM-cTaHuUHH MOXHO IIPHHH-
MaTb H Ha 3HAUUTENbHOM pac-
CTOSIHUH — B 3TOM CJlyuae NpH-
HUMAETCst CUTHAaJ, OTpaxkKeH-
HbIH 0T HOHOocdepsl. [1pu onpe-
JleJIeHHbIX YCAOBUSAX YJIbTPAKO-
pOTKHE BOJHBI Tak:xe oTpa-
KAWTCs OT HOHOCGhEpLl, H TOr-
da UX MOMXHO NDUHUMATL Ha
YIAUBHTENbHO O6OJbLIIOM pac-
crossiud. Takoe oTpaxeHHe
00yCJIOBJEHO MOBLIILIEHHOH HO-
HH3auuedl HoHOCPeEpbl BO Bpe-
MSI METeOPHLIX A0XKAeH HIH Xe
obpa3oBaHUeM TaK Ha3blBae-
moro E-cnos', obycaoBien-
HOTO0, KaK npejrnoJaraercs, 1o-
BbILIEHHEM COJIHeYHOH aKTHB-
HocTH. CreneHb OTpaxeHus
6oJiee AMHHHLIX BOJH yBEJHYH-
BAeTCA HOUbID, TaK Kak B OT-
CYTCTBHE NPAMOrO COJHEYHO-

rO CBETAa HOHH3ALUA MOJEKYJ
B HHXHEM cJoe HOoHOoche-
pbl ymenbwaercs. Beaeacrsue
Gosbliefi orpaxawouieil cno-
COGHOCTH HOHOC(EPBbl BOJHBI
pacnpoctpaHsoTCs BOKDYT
3eman Ha Gosee 3HAUHTEb-
Hoe paccrtosihue. YTo6wb curua-
JIbl Da3HLIX CTAHUMH He Mmela-
JM APYr APYTY, NpaBHJA, NPH-
Hatole @enepasbHOd  KOMHC-
cHell CBSI3H, OOSA3BIBAIOT MHO-
rHe CTAaHUHH CHHXAaTb HOYbLIO
MOLIHOCTL CBOHX TepelaTuH-
KOB HJH BOOOLLe IOKHAATH

3cup.

' Tako#t caoii B HoHoc(epe ofpa-
3yeTCst HEeperyJsipHo Ha YpOBHE HOp-
MajbHOrO HOHH30BaHHOro caosi. On-
HAKO HOHM3auua E-caos  npesb-
laeT HOHH3AUHI HOPMAJbLHOrO CJOA,
E.-c10fi BO3HMKaeT B OrpaHHYEHHOMN
061aCTH M J€PXKHUTCS OBLIUHO He-
JIONTO — NOPSAKA HECKOJbKHX  ua-
coB.— [Ipum. peo.

6.26. PesonancHasi wyacrtoTa
NPHEMHOI'O0 KOHTypa paiHo-
NPHEMHHKA 3aBUCHT OT BeJH-
YHHbl eMKOCTH KOHIeHcaTopa
H MHIYKTHBHOCTH KAaTyLUKH.
[lepemeltasi KOHTAKT moO Ka-
TyliKe, MOXHO H3MEHSITb ee
HHAYKTHBHOCTb H, CJeJ0Ba-
TeJbHO, PE3OHAHCHYIO 4aCTOTY
KOHTYpa .

! Nlerektop Heo6XOQMM 5 Bblie-
JIEHHs]  HU3KOUACTOTHOro  CHCHAJa,

KOTOPbIM ~ MOIYJHPOBAHBI  BbICOKO-
uyacToTthble Konebauus.— [Ipum. ped.

6.27. CurnaJ, OTpakeHHbdl OT
camoJeTa, nonajgaer B aHTeHHY
Ballero TeJeBH30pa YyTb MO3-
e, 4yeM npssMOH CHrHaJ Tese-
ctabuHH. Ha skpaune TesneBu-
3opa nosiBasiercss u3obpaxe-
HHE, CO3/1aHHOE NPSIMbLIM CHT-
HaJOM, H 4YTb NpaBee ero —
6osee caaboe H3o6pakeHHe,
00YCJOBJEHHOE OTpa’KeHHbIM
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362, ¢. 120—129; 364, c. 73 ! M MoYeMy OHa TeM Jydlle, 4eM
74, 380—387; 1537, 540, ! Boimte Tpy6a? [louemy Ttsra
c. 3564—355; 660. yJydlaercsl B BETPEHYIO 110ro-
ny? Ilouemy, HakoHew, H3 He-
KOTOpHIX TPy6 nbIM HIAET Kay-
{6amu?

44; 318, c¢. 225—230; 364,
c. 216, 217; 391, ¢. 111, 112;
392 c. 108—112; 393; 394.

Puc. 3.32. Husepcuornbiti c4e0 CaMOACTA, HANOMUHAIOULULL HARUSAH-

HYIO HG HUTKY <BO30YWRYIO KYKYPY3Y». 3.35. Kocrpul. Bo MHoOrux mec-

! Tax, rie rnoka ele paspeuiaer-
¢sl pa3BOAUTb KOCTPhI, 3ampe-
{ I @IOT pa3BOAUTD HX JHEM. Kak
{ 3TO MOXXHO OOBLACHHTbL?

O6pasoBaHue nysupbkos

3.33. Iy3bipbKH B COJEHOH BO-
ae. [Touemy ecsiH COJIEHYIO BO-
Ay JIMTh B COJIeHYI0, To o6pas3sy-
eTcsl 6osbliie My3bIPbKOB, 4eM
€CJIH MpeCcHyIo BOAY JIHTb B Ipe-
CHyIO?

390.

BuitankuBamuias cHaa
ypasHeHne Bepryaau

{
3.34. Tara B neuHoH TtpyGe.
B xopoiuem KamHHe 1blM BCer-
Ada uaer B Tpy6y (a He B KOMHa-
Ty), daxe ecsH OrOHb pasJfjo- |
XKeH He npsiMmo nox Hed. [lToue- l
My BoO3HHMKaeT Tsra B TpyGe z
!
i

KTOXKEOTKANETCA
KYnuTH HEADHYIO

Puc. 3.34. Hoim uder us tpybot
Kaybamu. [C paspewenusn [ouc. Xapra, Komnanus «Puad autepnpaiisucs.]|
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nogbexas K cBeTodopy, Bbl
y6exmgaerecb, 4TO aBTOMO-
OHAb, KAK H MOJOXKEHO, OCTa-
HOBHJICSL nepell cBeTOGHOpPOM.
Kak o06bsicHUTb 3TOT o6Mau
3peHus?

1261.

CsetoBoil nmotok
BOCHPHSAITHE

5.139. CHexHas caenoTta. [lo-
¢Jie 10JITOro npeGhiBaHusl cpe-
IM OGenu3Hbl CHEroB U Je-
JAHBIX PaBHUH HAuyMHaeT Ka-
3aTbCe, YTO IJ1a3a MOJIHbI Te-
cka. MHoraa Goab B riasax ue
npekpautaercss MHOTO jHed.
310 TaK Ha3blBaeMast CHeXKHas
caenora (6enaa mraa). Yewm
OHa Bbl3biBaetrcss? Korjga Be-
posiTHEe HACTYMJIeHHE CHeXKHOH
CJIENOThI: B COJHEYHYIO MOTOy
WIW B OOJauyHBIl aeHb? 3Ha-
MEHHTBIH MOJSAPHBIA Hccaeno-
Bateab CredanccoH, BCnoMH-
Hast O MATH rofaX apKTHUECKHX
3KCMeu A, MHcal:

«MoxHO 6bIO Gbl Mpenno-
JIOXKHTD, UTO CHEXHAs ¢Jenora
yauie BCero Hacrymnaer B sic-
Hble cosHeunble aHM. Ho 3to
He Tak. Onachee Bcero aHH,
Korga o6/aKa JOCTaTOYHO
IJIOTHO 3aKPLIBAIOT COJHLUE,
HO OHH elle He HAaCTOJBbKO
MJOTHBI, 4TO6B! MOTOAY MOXKHO
6bl10 Ha3BaTb MpauHOH... Bce
BOKDYT Ka)KeTcsi OJIMHAKOBbIM,
POBHBIM. MOXHO HaJjieTeTb Ha
TOpPOC, AOXOAAILIMH 10 mnosi-
‘ca; eule Jerye nonacTb B CYr-
po6 B mosmerpa BbLICOTOH»
[1113].

B Takux yc/aoBHSIX HeBO3-
MOXHO Jla)ke pas3/jHdyUTb JH-
HUIO TopH3OoHTa. [louemy 06-
Jlaka  YBEeJNHYHMBAIOT BepOST-
HOCTb HaCTyNJEeHHS] CHEeXHOMH
CJIenoTh ?

1113; 1122; 1262.
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5.140. Pasauuumbl g4 3emHbIe
0o6bekTnl M3 Kocmoca? Kako-
Bbl MHHHMaJbHble pa3Mepbl
06'bEKTOB, KOTOpblEe KOCMOHAB-
Thl, HaxXojscb Ha opbuTe, eule
MOTYT Pa3JH4YHTb Ha MOBEpX-
HoctH 3eMaun? B uacTHocTH,
MOTYT JIH OHH JHEM HJIH HOUbIO
YyBHIETb 6OJblINE TOPOLA WU
JIpyrue KpynHble 06beKThl, cKa-
JKEM ErMIeTCKHe MHpPaMU/bI?
[lepBbie obnerst Mapca mnpu-
HEeCJIH Pa3oyapoBaHHE MHOTHM
JIoafAM, ocobeHHO Hecneuua-
JIUCTaM, OCKOJIbRY Ha caelaH-
HbBIX BO BpeMdA NoJaeToB ¢GoTo-
rpadusax 3eMau He 6bl10 06HA-
PYXKEHO HHYEro TAaKoro, 4TO
CBHJIETEJBCTBOBAJO 6bl O pa-
3yMHOH XU3HH Ha ned. Ka-
KHe MPHU3HAKH PasyMHOH XKY3-
HH Ha 3emJe MOXKHO GbLJIO bl
HalTH Ha poTorpacdusx, umMeo-
UIMX Da3pelienne, ckaxem, B |
KM,— THNIHYHOE pa3pelieHHe
(POTOCHUMKOB, CHENAHHBLIX ¢
METEOPOJNIOTHYECKHX  CMyTHH-
koB. Ecau takoro paspeuwenus
HEOCTATOYHO, TO KAKHM OHO
HOJXKHO ObIThb, 4TOGBI hoTOrpa-
¢bun  3aduKCHpPOBAIH Takue
npu3HaKku? -

360, c. 182—184; 1263—1265;
1498.

Otpaxenne
reoMeTpuyeckasi ONTHKA
paspewaouwas cnoco6HoCTb

5.141. OTpaxenus B eJ04yHOM
wapuke. baectamuil enounsiit
WapUK OTpa)kaeT BHYTpPeH-
HOCTb TOYTH Bcell KOMHATHI.
A kak 6yner B HeM OTpaxaTbcs
TOYEYHbIH HCTOYHHUK CBeTa B
TemHOi komHarte? [lopepxkure
IUaPHK Ha pACCTOSIHHH MpH-
mepHo 10 cM ot rma3a u mo-
nbiTaftech MofmMarb OTpaxke-
HHE TOYEYHOTO0 HCTOYHHKA.
(I1pexpacubli ToueyHblll He-
TOYHHUK MOXKHO cjejqaTh M3

JlaMIbi, 3aKpbIB €€ KYCKOM
($hONbTH, B KOTOPOM MNpPOKOJO-
TO oTBepcTHe.) Hzobpaxkenue
TAKOro0 HCTOYHHKA B ILIapHke
OKa3blBaercss He TOYKoOH, a
JJIMHHOH cBeTdAulelicsa JUHHUelH.
Ho kak Tosabko BB BKJOyaere
B KOMHATE CBET, JIHHUA HeMejl-
JEHHO CXXHMaercsl, Mpespa-
11a5Ch B HEUCKAXKEHHOEe ToYey-
Hoe wu3obpaxkenue. Bo-nep-
BbIX, TOYEMY B TEMHOH KOMHATe
€J0OYHbIH  LIApHK HCKa)Kaer
M300parkeHHe TOYEYHOTO HC-
TOYHHKa? Bo-BTopbix, mouemy
CTEMeHb  3TOT0  HCKAXKeHHS
32BHCHT OT OCBElUEHHUs] B KOM-
Hare?

1266.

5.142. Myapossie y3opsl. Eciu
ABa MOXOXKHX NMPABUJIBHBIX I'€0-
METPHUECKHX y30pa C HeCKOJb-
KO OTJIMUHbIMH NEepUOLaMHU Ha-
JIOXKHTb APYT HA ApPYyra, TO NOo-
ayuutcst Gosee KpYMHBIH, Tak
Ha3bIBAE€MbIH MyapoBHIH y30p.
Ero sierko nabawaath, c/0XKUB
BABOe Kpal TioJeBoH 3aHape-
CKH WJIH JlepKa B BLITAHYTOH
PYKe pacyecky M I'VIsAfl CKBO3b
ee 3y0ObsA Ha ee oOTpaKeHue
B 3epKaJie; camMa pacuecka u ee
OTPa)KEHHE CJAHBAIOTCH, H Bhl
BuAHTe Gosee KPyNHBIH 3y6ua-
Tl y3op. Urto6b chesartsb
Koe-Kakue KOJIHYeCTBEeHHble
OUEeHKH 3TOTO $IBJEHHS, no-
CTaBbT€ JBA METANJIHYECKUX
JIUCTA, B KOTOPbIX BbICBEpJIEHbI
KPyTrJjbleé OTBEPCTHHA, CaHTH-
MeTpax B JeCAATH ADPYT 32 APY-
rOM H MONBbITaATech PaccMoT-
peTh moaydawuuics Myapo-
Bblil y30p, TVISIAS HA 3TH JHUCTH
C HEKOTODOr0  DAaCCTOSIHUS.
Kak 3aBucur Ha6/01aeMblil
MyapOBbIf Y30p OT paccTOsIHUS
MeXJY BAMH H MeTaJJIHYeCKH-
MH JaHucTamMu? Kaxk ou 3aBp-
CHT OT pAaccTOSIHUA MeXy
caMHUMH JucTamu? B Kakywo
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MEHT, KOrja BOJa TOJbKO-
TOMLKO 3akuiana? KakoBa
B 3TO BpeMs TemliepaTypa BO-
Jibl?

449.

daaosblii nepexon
CKpbiTasl TenjaoTta nepexoja
o6pa3osaHHe NMy3bIpbKOs

3.62. Touka KHNEHHS BOJBI.
Yro Mbl MMeeM B BHAY, KOrAa
rOBOPHM, UTO BOja B KacTpione
kunut? CTO rpajgycoB no Lika-
ge leabcusa — takosa obuye-
MpU3HaHHAA TeMmllepaTypa KH-
MEeHHsT BOJAbI [pH J1aBJEHHH
Bo3ayxa B OoxHYy armocdepy.
MOXKHO /W TOBOPHTb O KaKOH-
TO ONpejleJeHHOH TOuKe KHIe-
uua? I[louemy wuHOrma npwu
TOM e JaBJEHUH BOAY MOXHO
HArpeTb /10 TeMnepaTypbl Bbl-
we 100° C 1 npu 3TOM OHA He
3akunuT? Ilouemy, HakoHel,
YTBEDXK AAIOT, UTO, KaK TOJbKO
Boga Harpeercs jao 100°C,
jaanbHed1lee MOCTYNJIEHHE Tell-
na He NOBbILI@eT €e TeMmliepa-
TYpPY, & JHillb YBCJIHUYHBAeT
ckopocTb ucnapenusi? [Touemy
BOJY B IMy6HHEe COCY/la HeJb3A
narpers Bbile 100° C, o6ecne-
YHBAst JOTMOJHHTENbHBIH MNpH-
TOK Teilna?

441; 540, c¢. 356—358; 679,
¢. 465—466; 720.

CkopocTb HcnapeHHs

3.63. CoasiHoe KOJabuO BOKPYT
ayxHu. Koraa B rosoneg tpo-
TYap 10CHINTAIOT COJbIO, OHA MO
| Mepe HcnapeHHs JYyXH OTKJ4-
ALIBAETCS BOKPYT Hee KOJBLOM.
[Mouemy? [loaoGuoe saBjeHHE,
TOABKO B BodblieM MaciTabe,
o6HapyKHBAETC Ha o03epax
B 3aCYUJHBLIX MeCTHOCTAX.
Bol moxere HabJjoaaTh €ro
paxe y ceGsi Ha KyXHe, ecJ/H

MPUTOTOBHTE B CTaKaHe Hachl-
LIeHHbIA PACTBOP COJH B IOps-
yel Boae WU JanUTE eMYy [l0-
ctosith. Yepes mecsll crakau
CHAPYXH H U3HYTPH MOKpOeT-
cst conbio. Kak conb okazanach
CHapyXH crTakaHa?r

360, ¢. 21—23; 458.

3aKkoHB HAEAJbHOTO rasa
NaBJ/ieHHe Mapos

CKpbiTas Temjora mepexoaa
dasosbiit nepexon

3.64. Nbomas nruuka. «[1bo-
ugas NTHUYKA>,— HABEPHOE,
camasi nonyJjsipHas Wrpyuka,
JeACTBYWas no 3aKkoHam ¢H-
sukn. Ouna npejcrasaser co-
60l CTeKJASIHHYK) MNTHUKY, KO-

$eTp unu
nepbilUKK Ha ronose

TOpasi KadaeTcsl Tyla-ciola
H «bEeT» W3 CTAKAHUHKA C BO-
noit (puc. 3.64,a). das Toro
yTOoObI NTHYKA [pHLLIA B JIBH-
KEHHE, €€ TOJOBKY HYXHO
cMOuHThL BoAOH. [lTHUKA Hauyu-
HAeT MeJUIeHHO Packa4uBaThCs
J0 Tex nop, moka ee OJ0BKa
He onycTturcst B Boay. Torjia
NTHUKA BbIIPAMASETCA, W Te-
nepb Bce MmoBTOopderca 0e3
noctopounedt nomonH. IMoka B
CTaKan4uke ecThb BOAA, NMTHUKA
6yaner packauuBaTthed. Yro
3aCTaBJSIeT €¢ JIBUTaThCs?
BuiTb MOXeT, 3Ta MTHUYKA
cnocobua paspelliuTb 3Hepre-
THUECKHe npobjeMbl rpsaay-
uero Beka. [lpencrasbre ce-
6e: rae-aubyab y Geperos Ka-
JUPOPHUE Mbl COOPYAHUM [H-
TaHTCKYIO MITHUY, KOTOpast, Ka-
yasach, Gyaer cHabxaTb 3Hep-
ruei Bce 3alanHoe no6epexne
CIHA. TlpaBpa, 310 MOXeT
OPOAHTH  KYJbT  «IlbIOLIEH
IITHIbI», M BCe Mbl Kaxjaoe
yTPO HauyleM BMeCTe ¢ MTH-
e oT6HBaTh NOKJOHBL (DPHC.

3.64,6).

433—437; 1457.

Puc. 3.64,a. lerowus nrudsa.

Puc. 3.64,6.

Tennosbie dantazuu u npouue ynososibcreus 67
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buo3anekTpHUEeCTBO
(6.1—6.5)

Jxkoyneso tenao
GUOpHANAUHSA
MOU{HOCTb

6.1. IlopaxenHe aneKTpHYe-
CKHM TOKOM. UTO UMeHHO Mpo-
HCXOJIUT C BAMH, KOrla Bbl IPH-
KacaeTech K POBOJY, KOTOPBIH
HAXOJUTCA MOJ HaNpsKeHHeM?
Yrd nmopakaeT Bac MU MOXKET
paxe y6utb? Hanpsxenue?
Tok? To u apyroe? [loayuaere
au Bbl oxor? Hapymaercs sn
y Bac cepiaeunbld putm? Kak
CTeneHb ONACHOCTH 3aBHCHUT
ot yactothl Tokar? [louemy, B
YaCTHOCTH, YTBEPXKJAKT, 4TO
TOK MNPOMBILLIEHHOH YacTOTH
50 ['u, KOTOpBIM NOJB3YIOTCSA
B EBpone, meHee onaceH, uem
tok npuusitoil B CLUIA uacrorhl
60 I'u? JdelcTBUTEJNbHO JH NO-
CTOSIHHBIA TOK onacHee, 4em
nepeMeHHbIH, HIH BCE 3a2BHCHT
OT OOCTOATENbCTB?

Bo03M0XHO, NPHKOCHYBUIHCD
K TOKOHecyuiemMy MNpOBOfY, Bbl
He noru6HeTe cpa3y, HO ec/H
BBl OyjleTe JOJATO IepXKaThb €ero,
TO 3TO B KOHUE KOHI[OB MOXeT
NPHUBECTH K CMEPTH: CO BpeMe-
HeM 3J1eKTpHUYECKOe COMPOTHB-

JeHHe Baulero Tena yMeHblla-

€TCfl, W TMO03TOMYy BeJIMUHHA

NpOTeKaLero yepes Bac ToKa

MOXET NPUOAN3UTBCSA K HeKoe-

My KPHTHYECKOMY 3HaQ4eHHIO.

[Touemy conpoTuB/jeHHe TeJsa

MEHSIeTCsl CO BpeMeHeM?

1273; 1274.

6.2. JIaryuweubH ganki. B cBo-
€M KJAaCCHYECKOM OMbiTe Mo
HCCJIeIOBAHHUIO MPHPOIbLI HEPB-
HbIX M MBbILIEYHBIX BOJOKOH,
nposeseHHoM B 80-x ronax
XVIII 8., TanbBauu ucnonab3o-
BaJ MOPA3UTEJNbHO [MPOCTOE

yerpoiicteo. Ha  6ponsosom
KPOHLUTeAiHe, MPHBHHYEHHOM
K 2KeJ1e3HOH nepek/aainHe, Nol-
BeUIMBaJsaCh Jamnka JsTYLKH
TaK, 4TO OHA KacaJaach OCHOBA-
HUA mepekJaauHbl (puc. 6.2),
M BCAKWH pas, Kacascb OCHO-
BaHUs, Janka cokpauianach H
CYIIOPOXKHO  MOJepruBanach.
[Tocne Toro kak mnojepruea-
HHSl [peKpauiajuch, Janka
BbITATHBANAchk H ONATb Kaca-
Jach MepeKJaiMHbl, H BHOBb
Ha4YMHAJINCh COKDalleHU H
nogepruBaHus. UYro  BbI3HI-
BaJO TAKyl0 peakUHIO JankH?
[locrapaiitecn MOJIKPeNnuTh
CBOM JOBOJbl pacyeTamH.

1275; 1410, ¢. 219—225.

Keneaubiin |
K POHLUTENAH

Puc. 6.2. Jlanka aseyuwKky, npuka-
casico Kk denesnol nepexaadune,
Ha4uHaeT nodepausarscs.

6.3. «[lpuaunaHue» K aJjeKr-
puuyeckomy nposoay. Ecay Bb
CJAy4YalHO CXBATHTECh 34 3JI€K-
TPHYECKHH MPOBOJ, TaK 4TO
yepe3 Bally PYKY MPOHAeT TOK
nopsiaka 25 MA, TO He HCKJO-
YeHO, 4TO Bbl OyjeTe HE B CH-
Jax OTOPBATb PYKYy OT NMPOBO-
na. [louemy? Toabko He mnbl-
TaiTech NPOBEPHUTL 3TO Ha cebe
HapoOYHO — 3TO OMacHo (cM.
3anauy 6.1).

AdnexTpuueckuil 3aoxeil ¥ BoamebHoe KOJAeuko

6.4. IaeKTPHUECKHH yropsb.
Kak Mo)eT mnopasutb TOKOM
3/71eKTpUyeckui yropb? Kpyn-
HHI# yropb BelpaGarhiBaer Ha-
npsxkenne jgo 600 B upu toke
g0 1 A. Orkyna oH uepnaer
TAKyl0 HEeBEPOATHYK  MOLI-
Hoctb? [lpoucxomur Jam He-
npepbiBHBIA pa3psL yrps yepes
mopckyto Bony? [Touemy yrops
He MOparkaer TOKOM cam cels?

Cnoco6uocTb pPa3JHYHbIX
MOPCKHX >KHBOTHBIX ODHEHTH-
poBaTbcsl MOA BOAOH A0JTOE
BpeMsl ocTaBa/jach 3aralkod.
O1HaKO HCCAeLOBAHHA MOC-
JeJHUX JIeT NOoKa3aJH, 4To He-
KOTOpble W3 3ITHX MKHUBOTHBIX
pearupyloT Ha 3JeKTpHYeCKHe
noJs, KOTOpble  BO3HHUKAIOT
BCJIE/ICTBHE [IBHIKEHHSI OKeaH-
CKHX TeYEeHHH B MArHHTHOM MO-
ge 3emaun. [Tloaarawor, uro
UMEHHO 3TH MOJsl [OMOraioT
MODPCKHM CYLIeCTBAM OpHEeHTH-
poBarbcsl noja Bogod. Bo-mep-
BbIX, TOCTapanTech OGBSACHUTD,
KaK JABHK€HHe BOLbl NPUBOIHUT
K BO3HHKHOBEHHIO 3JeKTpHue-
CKOro noJsi. Bo-BTophIx, Kakum
006paszoM  KHBOTHOE MOXKeT
o6HapyKHTb CTOAb caaboe no-
ae?

1276—1282; 1429.

Noraouienne MHKpPOBOJIH

6.5. BbicokouacToThHas neyb.
B o6blyHOll ra3oBOH NyXOBKe
MSICO BHayaJle NoJKapuBaercs
CHapyXHu, a Yyxe MoToM Mpo-
>Kapupaerci BHYTPH. B BbI-
COKO4acTOTHOH (MUKPOBOJI-
HOBO#) meun msAco, HaoGopor,
cHayaJja npoxapHBaercs

{ BHYTpH, TaK 4YTO MPHTOTOBJIEH-

HbIH B Hell pocT6Hd BNONHE MO-

| KeT ObITh NPOXKAPEHHBIM BHYT-

pH ¥ po30BHIM cHapyxu. Ecin
Bbl OKaxerecb psAOM C pa-
6oTawiiell aHTeHHOH MOULHOTO
pajuoJoKaTopa HJAM 3acyHere
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HWJIH JepeBsiHHbie (KOTOPBIMH
NOJb30BAJHCh paHbllie) npo-
BOAAIT TEMJIO JOCTATOYHO ILJIO-
X0, TO3TOMY BOASIHAsA CMas-
Ka B 3TOM CJydae COXpPaHsier-
csi. Econ temnepaTtypa cHera
MHOI'O HHX€ TOUYKH TasiHHS,
TO BOIASIHOH CJIOH HE€ BO3HH-
KaeT, H TOrAa JJf YMEHb-
HIEHHS TPEHHS JbIXKH Heo6xo-
IHMO  CMasbiBaTb  JIBIKHOMH
Masblo.

3.46. KoHBKH, KaK H JbIXKH
(cM. 3amauy 3.45), CKOJB3AT
II0 TOHKOMY CJIOI0 BOIbI, HO B
3TOM cJy4yae TasiHHe JbJa
o6ycaoBiaeno nasJenrem'. Bec
KOHbKOOEeXUa, pacnpejaeieH-
HbIH HA TJIOIIAaJH ABYX Y3KHX
MoJIo3beB  KOHBKOB  (TOuHee,
Ha TJIOILAAH JeHCTBHTENbHOTO
COMPHKOCHOBEHHSI KOHBKOB CO
JbIOM, a He IMOJHOH MJoina-
IH HX T0J03beB), CO37aeT
JaBJeHHe Ha Jel, JIOCTH-
rawiuee Gosee 483 MIla.
Jpyrue BewectBa B OTJHYHE
OT Jbla He TawT MNOoJ HaBJje-
HHeM, I[03TOMY KaTaTbCA MO
HHM Ha KOHbKax HeJb3s.

! Baxuyio poJb 3gech, No-BUAH-
MOMY, Mrpaer cJleayllHi# MeXaHH3M
tennonepenaud. Jlea, 3amep3saoulnif
3a KOHbKOM, OTAdeT eMy Temjo
(ckpbiTasi Tensora naasaeuusi). [lo
KOHbKY 3TO Temjo pacnpocTpaHs-
eTcsl K HOBbIM TOYKaM KOHTaKTa
KOHbKA CO JbAOM.

3T0T MexaHH3IM  TeljonepegauH
MOXHO OGHapyXHTb B CsedyloIeM
onbite. Ecan wa Gpycok Jbla Ha-
AEThb MPOBOJOYHYIO MeTHi0, K KOTO-
poit nmojselled rpys, To MOXHO 3ame-
THTb, KaK MeTJsi CTaHeT [0BOJb-
HO ObICTPO paspesaTb Jel, MpHYEM
3a npoBosokoll Jsen O6yaeT BHOBb
cMep3aTbes, OTAaBasi uepe3 [POBO-
JIOKY Temjo HHXHHM CJAOSIM Jbla.
KanpouoBass HHUTb Takoro e Jua-
Merpa GyAeT pes3aTb Jel Tropasfo
MelJieHHee BC/IEACTBHE ee [MJoXoh
TenJaonpoBoAHocTd.— [Tpum. ped.

3.47. IIpu pe3xoM MOTEIIEHHH
yacTh CHera MOXET pacTasTh

H obecrneuyHThb
COCKA/Ib3bIBAHUSI  OCTAJIbHOIO
cHera. He wmenee omnacHbiM
MOXKeT ObiTb H pe3Koe MoXoJo-
nauue. Hanpumep, npu saxone
co/HUa yacTb pacrasiBiiel
3a IeHb BOIbl MOXeT 3amep3-
HyTb. O6beMHOe xe pacliH-
peHHe BOIbl NMpH 3aMep3aHHH
(na 11%) ™oxer BH3BaTH
JaBHHY.

CMasKy aJs

3.48. Koraa JiensiT CHEXKO0K, KO-
MOK cHera cxkumarwrt. [log nas-
JeHHeMm cHer (Mo KpafiHed Me-
pe MoBepxXHOCTHbIHA caofl) pac-
TanJHBaeTCs; 3aTeM, 3amep-
3asi, OH H yIepXHBaeT cJaen-
JEeHHbIH CHEe»XOK.

3.49. IlIuHbl Cc IMDAMH <BrpbI-
3aI0TCA» B CHEr H TeM CaMbIM
YBEJHYHBAIOT CUEMJeHHe ¢ 10-
porofi. JleHcTBHe TaKHX IUHH
OCHOBAHO HAa TOM, 4YTO Jejl H
CHEr 10 KaXAbIM [IHNOM TaloT
101 AAaBJEHHEM, CO3JaBaeMbIM
Becom aBToMoOuasi. Ilpu na-
JHYHH [IHIIOB BeCc aBTOMOOH-
Jsi pacrpefessieTcsi Ha MeHb-
[efi mnJowagH omnopel {IJI0-
lafgH CONPHKOCHOBEHHS LIHIIA
¢ Noporoff), Mo3ToMy AaBsJje-
HHE Ha Jel YyBeJHYHBaercs.
Ecan Temnepatypa cHera H
Jbaa Huxe —17,8° C, 1o Ta-
KOe yBeJHueHHe JaBJeHHs OKa-
3blBaeTcs HeJOCTaTOUHBIM,
yto6bl BbI3BATh Tasinue. [Tockl-
NaTh [OpPOrH TeCKOM LeJe-
c006pa3Ho TOIBKO B TOM CJy-
yae, Korma IpH TafaHUH NOX
JaBjieHueM JbAa HJIH CHera
OH MOXKeT MpOYHO 3aKpe-
nuthes Ha gopore. [Ipu cauw-
KOM O60JblIOM MOPO3€ 3TOro
He MPOU30HIeT.

3.50 u 3.51. Korma B BOAY
106aBJSIOT COMb, TO KOJHYECT-

BO TemJja, KOTOpoe Heo6xo-
numo orbupaTb y pacTBopa
TIpH 3aMopaKUBaHUH, Bo3pac-
TaeT, MOITOMY Temmeparypa

ero 3amep3aHusl IOHHXKaeTcs.
Jlo6aBKa cOJH TakKxe I[OBbl-
lwaer TeMnepaTypy KHIEHHS
BOabl. UT06B IpEonoseTh NpH-
TSDKEHHEe K MOJIeKYJaMm COJIH,
MOJIEKYJaM BOABl  [pHjeTrcs
JBHTATbCH 3HAYUTEIbHO CKO-
pee, TOJIBKO TOTAa OHH CMOTYT
OTOPBATLCH W IepedTH B nap.
AHrajnoruunoe MoHHKeHHe TeM-
nmepaTtypbl 3aMep3aHHsi H MO-
BbillieHHe TemIlepaTypbl Kumne-
HUS JIEXKUT B OCHOBE NeHCTBHA
aHTudpusa B aBTOMOGHJIbHOM
pamuartope.

3.62. Jlns ucnapeHust BOIBI
Tpebyercsi Tenso. UTo6bt Mote-
KyJia BojJbl OTOPBaJach OT CJIOA
BOIBI, TO €CTb u4TOObBI MpO-
H3O0ILJIO HCTapeHHe, MoJieKyJe
HeoOX0IHMO COOGLIHTL 3HEp-
THIO, KOTOpasi TMO3BOJHJA Obl
el TpeonoJeTb IIPHTAKEHHE
ApYyTHX MoOJeKys Boiabl. B To
JKe BpeMsi 4acTh MOJeKy.J
napa 6yner caydailHbiM 06-
pasoM TIomajaTb B BOILY H
OTAaBaTb il H3OLITOK SHEPTHH.
Ecau KHAKOCTb HaXOAHTCH
B PaBHOBECHH CO <«CBOHM>
napoM B 3aKpPbITOM cocyje,
TO Ha HcllapeHdHe 3aTpa-
YHBAETCS TaKoe XXe KOJHYeCT-
BO 3HEPrHH, Kakoe MOoCTynaer
3a cuer KoHmaeHcauuu. OpgHa-
KO NpH HaJHYHH BeTpa BOISA-
HOH map HeNnpepbiBHO YHOCHT-
Cf, M BOASIHOH CJOH TepsieT
suepruio. Ecau tako#t BoasHo#
CJIOM TOKpbIBAeT Bally KOXY,
TO SHEprusi JJsi ero HCNapeHHs
or6Hpaercs y Ballero Tesia,
Bbl olilyuiaeTe npoxJjaay. Me-
THJIOBbIH CNHUPT Hcnapsiercs
ObiICTpEEe BOIbI M CKOpee oOX-
Aaxnaer kKoxy. [lopucras
XOJILOBass CyMKa, B KOTOpOH
XpaHWJIH BONY, OXJaKjpaJacb
BCJIEICTBHE HCIIapeHHSI BOABI C
ee MoBepxXHOCTH, KOTOPoe 0co-
6eHHO  yCHJHBaJOCh, €C/H
CyMKy o6ayBaJ BeTep.
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YTBepxaeHHe O TOM, 4TO (PH3HKA COCTABJAACT OJHY H3 OCHOB
COBPEMEHHOrO HaY4yHO-TeXHHYECKOro Nporpecca, B HaIll¥ JHH IIH-
poko u3BectHo. O6 3TOM MHLIYT B HAYYHO-MONYJIADHBIX XKYpHAa-
Jax ¥ B raserax, roBOPAT MO PajHO, Ha TeIeBHIAEHHH. IJTHM
B 3HAUUTENbHOH CTemeHH onpejensercss HHTepec K (PH3HUECKHM
HaykaM y 6OJbIIOH YacTH Hamed MonodexH. A To, uTo du3UKa
MOXKeT BLITb He TONbKO MOAE3HOH, HO ¥ 3aHHMAaTeJNbHOH HayKOH,
MOKa3a/ii MHOTOUMC/EHHbIe H3JaHHA KHHI «3aHuMare/lbHas
¢dusuka» nonynsipuzaropa Hayku 5. H. [lepenbmana, 3HaKoMBbIX
HECKOJIbKUM MOKOJeHHSIM COBETCKHX Jiojed. BmecTe ¢ TeM ¢du3H-
Ka He MPOCTO MoJie3Ha W 3aHHMare/bHa, OHA COMNPOBOXKAAELT ye-
JIOBEKA HA K4XJOM IIary B ero moBcejHeBHOH XH3Hu. M xora
06 3TOM MHOTHe AOrajibiBalOTCH, B (U3HUYeCKOH JHTepaType
JlaHHOe 06CTOATENbCTBO HE HALILIO A0 XKHOIO OTpaXKeHus. Kuura
amepukaHckoro ¢usuka k. Yokepa «Pusnueckuit peiieprepk»
B 3HAUYHUTENbHOH CTeneHH BOCMOJHSIET CYLIeCTBYIOWMA mpoden.
OHa unanucaHa B ¢opme 3ajpay-BonpocoB ¢ orBeramu. Ha He-
KOTOpbie BOMPOCH He Cpa3y OTBETHT H CHeUHANHCT-PHU3HK, Tak
KaK OHHM TpeGYIOT Cepbe3HOro Hcc/enoBaHHs. ITO o6bAcHsAeTCS
T€M, YTO aBTOp LIMPOKO HCMOJb30BaJ B CBOEH KHHIe BBIIEPXKKH
13 paboT pasMYHbLIX YUEHBIX, MOCBSHIEHHbIX PELIEHHIO KOHKDeT-
HbIX HayuHbiX npo6aem. OlHAKO MHOTHe BONPOCH B3SAThl HEMO-
CPeACTBEHHO M3 XKH3HH, H AJNS UX pelleHHA HeoOXOAHMBH JHilb
3/1eMeHTapHble 3HaHUA PU3UKH H COO6pa3uTeNbHOCTD. TaKoe pas-
Hoo6pa3ue 3ajay Mo XapakTepy M MO TPYAHOCTH — a BCe OHH
c¢hopMy/IMpOBaHbl B yBjeKaTeJbHOH OcTpOoyMmHOH ¢opme,— He-
COMHEHHO, BEI30BET K KHHI'€ HHTepeC CO CTOPOHBI CaMbiX IIHPOKHX
KPYrOB YHTaTeNef: IWKOJBHHKOB, YBJeKaloLUuXca Gu3HKoH, cTy-
JIeHTOB TeXHHYECKHX H (PU3HYECKHX BY30B, a TaKXe HayyHbIX
pabOTHHKOB—CNELHANHCTOB-(HIHKOB.

Boeinyck kHuru K. Yokepa 6e3yC10BHO NOJE3HOE M HYXKHOE
jpeno, Kotopoe 6yaer cnoco6CTBOBaTh nponaranfie (HPH3HYECKHX
3HAHHUH cpeld COBETCKHX UHTaTeNedH, B MEpPBYyI0 ovepelb CPesH
MOJIO1eXKH.

Axkad. H. K. Kukoun
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HanpaBJ/ieHHS BpallleHUst I11po-
nejajepa cBsI3aHo ¢ (aykKTya-
IUSIMH MHTEHCHBHOCTH KOCMH-
UECKOrO H3JIyUeHHUS.

[TepBhiéi Bonmpoc, Ha KOTO-
pHi  BaM TMpPeiCTOMT OTBe-
THTb,— 3TO MOUeMYy npornennep
Boobuwe kpyturcs. Cuenyio-
IHH BOTIPOC MOTPY/Hee: noue-
My HalpapJjeHUe ero Bpalle-
HHS! 3aBHCHT OT TOroO, ¢ KaKof
CTOPOHBI BBl Ha)KuMaeTe Ha
aJouKy.

Ecaiu Bam xouercs cnenats
3TOT $OKYC no3aHsiTHee, yKpe-
ITe Ha [MaJjJouyKke 4Yerhlpe
nponeanepa  (puc. 2.686).
[TpaBna, pasHuua TyT HeBeJH-

Ka, HOTOMY 4TO BCE OHU CTAHYT
BpallaTbCs B OJHY CTODOHY.
M eule onHa KOHCTPYKLUHA,
06'bSICHUTh JIeHCTBHE KOTOPOH
3HAUHUTEJNBHO CJIOXKHee: JBa
nponesjepa YKpeIIsiloTcs
ApYyr 3a Apyrom (pHc. 2.68s).
3nech yxKe HAUHHAOTCH Mps-
MO-TaKH 4yjeca: MOXHO 3d-
cTaBHTb o6a mnponesasepa Kpy-
THTbhCSl BIIPABO HJH  BJEBO
WIH 2Ke, UTO Tropasjio HH-
TepecHee, MOXKHO CAe/aTh Tdk,
YTO OAUH [nponeasaep Oyper
KPDYTHTBCS B OAHY CTOPOHY,

a Apyroi — B APYryio.

93—96; 1487.

i

Puc. 2.68. Boawebnsiii nponeanrep [Leonard R. W. Amer I. Phys.,

5. 175 (1937).]

lNipockonuueckune

fABJCHHA
(2.69—2.73)

MomeHT cuabl
MOMEHT HMNYJibca
npeueccus

2.69. «Xapaktepbl» BOJYKOB.
[Touemy BpaulawILUHRCA BOJ-
4yoK He mnapnaer? MOoxHO JH
06bSCHUTb TO TOJMBKO C TOUKH
3PeHHs CHJI, He paccmaTpuBas
MOMEHTBI?

Cusia TSXKECTH CTPeMHUTCs
IOBAJIUThL  BOJYOK — 3HA4UT,
Ha Hero AOJKHA AeACTBOBATh
elle Kakasi-TO cuJaa, Hanpas-

JeHHas BBepx. Uem oHa ofyc-
JIOBJIeHa?

Kak 06bsicHUTbL pasJuuHble
«xapakrepbl» BOJuKOB? OnHH
KPYTATCA CNOKOHHO, Apyrue
npeueccupyror  (puc.  2.69)
Kak Oesymuble. OgHH Bceraa
KpYTSITCA ~ POBHO,  JpyrHe,
Apexie ueM fepeidTH K ycToH-
YUBOMY BPAalLCHHIO, KAaYalOTCS.
Bpamenne opHux 3atyxaer
M1aBHO, PaBHOMEPHO, Apyrue
pe3ko ocraHaBJauBaloTca. Kak
Oo6bSCHUTE 3TO  paszHoobpa-
3H€ «TEMIEePaAMEHTOB» BOJIU-
KOB?

36, 37, ea. I;
278, 277—278.

430, ¢. 263 —

Puc. 2.69. B pesyavrare npeyec-
CUU OCb BPAUICHUSL BOAYKA CAMA
8pALLALTCSH  BOKPYZe BepTUKAAb-
Hot ocu.

2.70. «AuaGoao». CrapuH-
Hast UTPYIIKA «AHaB0g0» Npes-
cTaBJsieT COO0H KaTyulKy B BU-
Jle IBOHHOTO KOHYCd, KOTOPYIO
PACKPYYHBAIOT HUTKOH, 0OOH-
MH KOHLlAMH [PHBA3AHHON K
nanoykam (puc. 2.70). Pac-
KPYUHBAIOT «auabojo» Tak:
OMyCKAaloT NpaByl PYyKy BHH3,
3aTeM  MJ1aBHO  MOAHHMAIOT
ee BBepX — «AHabog0» HauyH-
HaeT KpyturTbesi. MrTak, pyky
PE3KO OMYCKAIOT U [IJ1ABHO 1101
HUMAKT 00 TeX [op, 110Ka Ki-

Puc. 2.70.
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5.26. HumO6nl. Kak-nubynb yt- |
poM, Korja TtpaBa O6.2eCcTHT
OT pOChl, MOCMOTPUTE HA TeHb
CBOEH roJoBbl Ha Tpase. Bul
YBHJIUTE BOKPYI TeHH SAPKHHA
opeoJ, Hum6. Kakum o6pasom
poca co3jaer Takoe CHsHHe |
W 1104eMY UM OKDYXKE€Ha He BCA
TeHb, & TOJNbKO T€Hb TOJIOBbI?
Urpaer su B 3TOM sABJEHHH
KakKylo-TO poJb cama Tpasa,
€CJIH He CYMTATb TOrO, YTO Ha
Hell  yJIepXKUBAIOTCS  Kalllu
pocbl? Kak o06BACHHTL npo-
HCXOX/EHHE OuYeHb SIPKOTO
HUMOa, KOTODLIH acTpOHAaBTHI
HabJonanau Ha Jlyne? (Tam ou
SIBHO BO3HHKaJ/J He M3-3a pOCHI |
Ha Tpase.)

«CBETOBO3BpawaTeab») Obs1  yeTa-
HOBJIEH Ha COBETCKOM CaMOXOJHOM
annaparte «JlyHoxon-1» M wuenosabso-
Bajcs /8 JAa3epHOH sokauuu Jly-
Hbl.— fTpum. peo.

XKEHHOTO CBeTa OT YIia MeX1y
HanpasJeHHeM Bawero B3rJs-
Ja u HanpaeJeHUeM Jyda CBe-
Ta, Majawuero Ha raas Kou-
ku? Ilouemy riasa desnoseka
He BCIBLIXWBAIOT TAK XKe SPKO,
€CJIM HX OCBETHTb HOYbLIO?

5.28. KopuuHeBble nsiTHA Ha
JHCTbAX. M3BecTHO, uTO B CcoJ-
HeUHbIA KapKuil 1eHb aepeBbs
He cjle/lyeT NOJNUBATH — KalJH
BOJAbl OCTaBJSIOT Ha JHCTbAX
KopuuHesble nsTHa. [louemy
OHH BO3HHKAIOT?

954, ¢. 340; 983, c.36; 1012,
1220.

5.31. «CseTAmHica D0XAb>.
Bo3MOKHO, BaM NPHUXOAHAOCH
Koraa-aubyib BHIAETb HOXIb,
uayuiMi Baaseke? Koraa 3rta
Jlajekast CTeHa 10X/ OCBelle-
Ha nOpSAIMBIM COJIHEYHBIM CBe-
TOM, MOXKHO 3@MEeTHTb, UTO BbI-
e HEKOTOPOH OTYETJIHUBOH ro-
DH3OHTAJNbHOH JIMHUU JIOXKIb
Ka)keTcsl ropasio 6osee cBer-
JAbIM, 4eM BHH3Y., Kak 370
MOXHO OOGBACHUTbL?

5.29. Jlyu# BOKpPYT TeHH ToO-

JIOBBI.

A 3ualw...

Kak BHIrISIAUT OpeoJ u3 Jyded,
NOLOOGHBIX TOHUAHLIUM
ULECHTPOCTPEMHUTEbHBIM
criMuaM, BKpPyr TEHH, ynaB-
ued OT MOeH TroJioBbl Ha
BOAY, MHCKpAuULYlOCS TOA
COJIHUEM...

Jlyunurech, TOH4a#llHe COHUbI
CBETa, BKPYI TEHU OT MoeH
TOJIOBBL HJb
OT J1pyTrOH roJioBbl HA OCBE-

LIeHHOH coJiHueM Boje!

164, c. 556; 165, c¢. 180; 360,
c. 68; 362, c. 136, 137; 380;
954, c. 236—239; 983, ea. 2;
1000—1008. ‘

1013.
5.27. Otpaxarenn Ha Bejo-

cunene. [Ton kakum 6bl yriom
HH Maja/l CBeT Ha BEJOCHIIe.-
HBIEl oTpaxareab' (kaTador),
OH MPAaKTHYeCKU BCeraa orpa-
XKaercs B HanpaBJeHHH HCTOU-
HuKa. Kakum of6pasom orpa-
xKareqab 310 «zenaer»? O6plu-
HOe 3epKaJjio OTPaXKA4eT, KOHey-
HO, XOpOLLO, HO OT Hero orpa-
JKEHHbIA CBeT HampasJsiercs
06paTHO K HCTOUYHHKY TOJbBKO
B TOM C/yyae, ec/y l1ajatwliue
Jydd  [epHeHHKyJsApHBl 1O~
BepxXHOCTH 3epkaaa. Yem xe
oTJIMyaercs BEJOCHNEHBII
oTpaxarteab  OT  3epkaJar
Ecaun nHa orpaxarens namaer
Y3KUH [y4OK CBera, TO Ha-
CKOJBKO LIHPOKUM Oyjer orpa- |
JKEHHbII My4oK?

5.32. llsera paayru. Panyry
OOBbIUHO OOBACHAIOT MPOCTHIM
npesoMJeHHeM W OTpaKeHHeM
COJIHEYHBIX Jydell B Kamasix
goxasa. ONHaKo, TMOCKOJbKY
JHanasoH Yr/oB MajeHUs Jy-
YeH Ha TMOBEPXHOCTb KamiH
JOBOJIbHO BeJaHK (pHc. 5.32),
Kaszagsocb Obl, Jydd — MyCThb
Ja)e OLHOro UBEeTa — JOJIXK-
Hbl BBIXOAHWTb U3 Kamjiu TOXe
noj pa3HbiMHU yraamu. [louemy
’)Ke TOTAa B pajyre KaxXAbii
UBET 3aHMMaeT COBEpIIEHHO
onpezeeHHoe MOoJNOXKeHHe?
Kcratu paer qu paayra rta-
KHE XK€ «YHCThle» UBEeTa, Kak
npusma? Ecau paayra pgeit-
CTBHTE/IbHO 06YCJ/IOBJEHA Mpo-
CTbIM IpeJOMJEeHHEM, TO LiBeTa
B Hed [0JKHbl GbITb YUCTHIMH.
[Touemy B noGouHoit papyre
(koTopasi wuHoOrja BHAHA 3a
OCHOBHOH) pacnojoxenue
UBETOB IPOTHBONOJOXKHO TO-
MY, 4TO Ha6J/I012€eTcsi B OCHOB-

Yoar Yurmen, «Ha Bpyxaun-
CKOM nepesose», U3 KHuau
«/luctess  tpasei» (nepesod
B. Jlesuka)

Jlyun cBera, 0 KOTOpBIX
CTONb 06pPA3HO TOBOPHUT I103T,
BO3HUKaIOT BOKPYI T€HHU roJjo-
BBl Ha cJjierka 6ypJsuieit Boje.
[Ipu rnanko#t uam pasHOMEp-
HO BOJIHHCTOH NMOBEPXHOCTH BO-
Jbl TAKHE JIY4H He MOSIBJSIIOTCA.
[Touemy?

954; 1009; 1010; 700.

5.30. Komaybu raasa s TeMHO-
re. [Touemy rnasa Koliku cBe-
TATCA B TEMHOTE, eCJH Ha HHUX
HanpasuTh Jayd (QoHapuka?
[Touemy nHem Gaeck KOWAYbHX
rjia3 3HauuTeabHO caabeu? 3a-
BHCUT JH KOJUYECTBO OTpa-

170; 1011, 1240.

' Takue ke orpakaTenu cToAT ua
aBTOMOOMJIIX;  OHM  HCHOJB3YIOTCH
B J0OPOXHbIX 3HaKax. M3rotosaenubtit
Bo ®panynn katadoT (yroakosbii
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doToxumus

toMm. [Touemy uUBeTHble TKaHH

BLIUBETAIOT Ha coJHue? 3a-

BUCHUT Ju ObICTPOTA BBILBETA-
, Husi or usera? [Jouemy Ha
| COJIHEYHOM CBETY H NIpH CBeTe
! JIIOMHHECLIEHTHbIX J1aMmn GJek-
i HYT KpacKH Ha KapTHHaX, Ha-

IMUCaHHBIX Macjaom? [louemy

HEKOTOpbIE IIPOAYKTHI M Ha-
< MHTKHM, HANpPHUMEp NUBO, cle-
. nyer obeperaTb OT BoO3Led-
" CTBHS COJIHeuHoro ceera? Oka-
3bIBAET JIK 10J06HOe pa3pyLla-
ollee gedCTBHe MPEHMYLLECT-
BEHHO KaKasi-TO COCTaBJISAO-
I1asi COJNHEUHOro CleKTpa HJH
BECb CMEKTP B LeOM?

% 5.103. «Or6enusanue» cBe-
i

466, ¢. 214, 215.

Hux (caesa).

O udpakuus

5.105. Caet 3a xaJmno3n. ABTO-
MOOH/IbHEIE (apbl  BHITISAAT
No-pa3HoMy, KOrjaa Bbl CMOT-
: DHT€ HA HHUX CKBO3b OKOHHble
Kaawsu 1 npamo (puc. 5.105).

s et
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- JlaBneHHe H3JAyYyeHM$
npeaomJeHne

| 5.104. Ontnueckoe «nape-
Hue». Mbl y:xe paccMaTpyBaiu
«MapeHue» MSUYUKOB B BO3-
JAYyUHOR M BOASIHOH CTPysaAX
{cM. 3amaun 4.20 u 4.22) u
3HAaeM, 4TO HMX YCTOHUHBOCTb
youBuTesbHa. CBeT  TaKxe
crnoco6eH «/aeprKaTb» WaPHKHU:
Jy4 AOCTATOYHO MOLILHOIO Ja-
3epa MOJHHMAaeT U yIepXKHBa-
€T BO B3BEUIEHHOM COCTOSIHMH
Npo3pauHble CTEKASHHbIE cde-
pbl nuameTpom okoao 20 MKM
(puc. 5.104). Kak cser moxer
NOAHATL TakoH wapuk? Kak
pocTHraercs YCTOHUHBOCTh
IpH rOPH30HTAJNbHBIX BO3MY-
UIeHHUSAX?

1189—1191;
664.

1340, ¢. 660—

© e s S . i 5 SR & i TS - Tl W e b s

Yem o6ycn0BJ€HO Takoe pas-
Jauune?

553, ¢. 163; 280, ¢. 244-—250.

Puc. 5.104. Crexkaannbil wapux,
«napawuily 8 ayve aasepa.

Puc. 5.105. Tak sotessdut papa asTomobuUss, €CAU CMOTPETH HO Hee CKBO3b OKOHHbIE Xaao3u (cnpasa) u 6

Hanyuenue abGconioTHO
4YepHOro Teaa

Mpo3pavyHoOCTb armocdepnbi
3penue

5.106. LlBer 3Be3n. OnHu 3B€3-
Ibl KaxyTcsi KPaCHbIMH, HpY-
rHe — GesablMH. A cylLecTBYIOT
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BO3JyXa aiHabaTHYECKH CXKH-
MamoTCcsl H BCJEACTBHE 3TOro
Harpesawrcss  (cM. 3ajgavy
3.16). Ecau ciyck NpOHCXOQHUT
6bICTPO, O6MEH TEILIOM ¢ OKpY-
XKalUIUM BO31YXOM HEBEJHK,
NOSTOMY BeTep OKa3blBaeTcs
TelJiee OKpyKawlied aTmo-
chepbl. ITOT Berep GyneT Tak-
e JO0BOJbHO CYyXHM (CM. 3a-
nauy 3.17). Kakum o6Gpasom
CyXoH ropsiyuil Betep BO3Jell-
CTBYeT Ha yeJoOBeKa, II0Ka
ocTaeTcsi HesAcHbIM. Bo3mox-
HO, TIPHYHHOH <«CTPAHHOrO»
NOBeNEeHHUs JIOAEeH H KHBOT-
HBIX CJYXAaT TOJOXKHTeNbHble
U OTpHLIATeJbHbie HOHBI, KOTO-
pple HeceT TakOH BeTep (CM.
zagauy 6.14).

3.19. Korna otkpbiBaoT 6y-
THIJIKY, CXKaTblH ra3 B He#d Gbi-
CTPO anuabaTH4yecKH pacliH-
psieTcsi, coBeplias MpPH 3TOM
pa6oTy npoTHB cHJ aTMocdep-
HOro gaBjeHHs (CM. 3agauy
3.16). B pesysabraTe BHYTpeH-
HsIsl SHEeprus rasa H, cjenoBa-
TeJbHO, €ro TeMmmepaTypa Io-
HHXKaIOTCsAA, H TO3TOMY COJAep-
awHicae B rase BOILAHOH
nap 4YacTHYHO KOH/EHCHpYeT-
c B BHAE TyMaHa.

3.20. B craTbe, Ha KOTOpyIO
MBI CChLTaeMcsl, yTBePKAALTCS,
4YTO BO3AYWHBIA TMOTOK, MNpoO-
XOASULH{ HaJl OTKPBITBIM aBTO-
MobHseM, IPHBOIHT K NMOHUXKeE-
HHIO JaBJeHHst Hajg HUM. Bos-
AyX 31ecb pacliupsieTcsi H
cJaerka oxJaxjgaercsa. AwnaJgo-
rHYHbIH 3¢ ekt rabaogaercs
NpH  [OBHXKEHHH  CcaMoJeTa:
B CTPEMHUTEJIbHOM  MOTOKe,
ofTekalouieM KpbLI1O, BO3IYX
oxJaxkKjaeTrcsi — 3TO  MOXKHO
HHOrJa 3aMeTHTb MO TyMaHy,
ofpasymoleMycs Hajl KpPblJIOM.

IIOTOKH C

3.21. BoangyuwHble
Tuxoro okeana TepsiloT BJjary
Ha 3anagHoM ckiaoHe CKaJH-

CTHIX rOp — Mexay THXum
okeanoM H JlosuHO#l cMep-
TH {cMm. 3agauy 3.17) —wu
angMabaTHYeCKH HarpeBalOTCs,
CHYCKasicb 1O  BOCTOUHOMY
CKJIOHY TOp (cM. 3amauy 3.18),
NIPHHOCS B JOJHHY TOpAYHH
CYXO# BeTep, KOTOPbIH Mpespa-
maer ee B nycTeiHio. OTcyT-
CTBHE TE€HH H CHJIbHOE OTpa-
KEeHHe COJIHeUHOro cBera Ie-
CKOM (3HA4HTeJbHO Goubliee,
4YeM MeCTHOCTbIO, MOKPHITOH
PaCTHTEJbHOCTbBIO) TaKXke Cro-
COOCTBYIOT TOBBIIIEHHIO TeM-
nepaTypbl MPH3eMHOTO CJOSI
BO3/yXa.

3.22. Bo3ayx, NMOIHHMAIOULH -
Csl TIO CKJIOHY rOpbl, nonajas
B obsacth 6oJee HHU3KOTO
aTMochepHOro gaBJjeHHs, pac-
[IHPSIeTC W OXJa)KjAaeTcs.

3.23.. B Bocxomsiiuux nmoTokax
TemsbiH  BJAXHBIH ~ BO3IYX
oXxJa)KaaeTcs, pacllUpsACh no
Mepe NOHHXKEHHSI aTMOCGEPHO-
ro gaBJeHHsi ¢ BbicOTOH. M3-3a
TIOHHXKEHHS TeMmIepaTypbl BO-
JASTHOH Tap 4YacTHYHO KOHIEH-
cHpyercsi, ofpasyss obJsaka,
a BO3JyX HecKOJbKO corpe-
BaeTCsl 34 CYeT CKPHITOH
TeMJIOTbl HCIIapeHHs, BLICBO-
60XKpaeMOd NPH KOHIEHCA-
uuu. ITostomy Bce Bpemsi npo-
HCXOIUT npouecc o6pasoBaHus
HoBbIX o6sakoB. [locTapaiitecs
npH caydae noHabaonaTh, Kak
BO3HHKaIOT, H3MEHSIOTCH H
HCue3aloT 3TH obJsaka.

3.24. B mecTe aTOMHOrO B3pbl-
Ba BO3AYyX Ou€Hb OBICTPO Ha-
rpeBaeTcsi H  CTPEMHTEJbHO
TOJHHUMAaeTCs BBepX, YBJeEKas
3a cOOOH MpH3eMHBIA BO3IYX,
nblL1b, 00JOMKH, BOASAHOH map,
KOTOpble H 06pasyloT <«HOX-
Ky» rpuboBugHoro o6Jaka.
[Togrumasich, ropsiunii BO3ayx
pacwupsierca  H  Gaaropaps
3TOMYy oxJaxjpaercd. B Kouue

KOHILOB €ro TemMneparypa cpas-
HHBAeTCsl ¢ TeMmneparypoi
OKpYJXXalollero BO3Iyxa, H OH
HauHHaeT PachpoCTPaHSITbCs
B cTopoHbl. Tak oGpasyercs
BepxyliKa obJsaka.

3.25. Ilpuunna ob6pasoBaHus
«AbIp» B o6Jakax A0 KOHIA
emte He BhisicHeHa. OxHO U3
BO3MOXHBIX OObSICHEHHH Ta-
KOBO: B CJ1O€ Ky4YeBbix 006,1aK0OB
HaKallJIHBaTCH (ecrecTen-
HbIM HJH HCKYCCTBEHHBIM NYy-
TE€M) UEeHTPbl KPUCTAJJIU3AallHH,
BLI3BbIBAIOIIIHE BHe3anHoe 00-
pa3oBaHHe JeASHbIX KpHCTaJ-
JIOB, KOTOpble B CBOIO ouye-
peab caMH CJyXKar LeHTpa-
MH KpHcTaauaH3auHu. Pacty-
mHe  JeAsHble  KpUCTaJJbl
BblIajfawt M3 obsaka, B pe-
3yJbTare 4yero Tam M BO3-
HHUKaeT «bipar.

3.26. [IsHrasicb BBepx 1O
CKJIOHY TOpbl, BO34yX paclliH-
psercsl W OXJaKAaercsi, TpH
3TOM 4YacTb COIEpXKallerocs
B HEM BOASIHOI'O [apa KOH-
jgeHcupyercs. Ecan kougenca-
U TPOHCXOAHUT TPAMO HaJ
BepIWHHOA TroOpb, TO obpa-
3yercsi yeueBHieoGpa3Hoe 06-
Jjako. [1pu cunbHOM Berpe KOH-
JEHCAUHUA TMPOUCXOAHT H C
MOABETPEHHOH CTOPOHBI TO-
pul, B TypOyJ€HTHOM TMOTO-
ke. B ob6oux cayuasix ob.a-
Ka Ka’KyTcsl HEH3MEHHbIMHU, Ha
CaMOM 2Ke jieJe OHU BCe BpeMs
pacmamamoTcs W BO3HHUKAIOT
BHOBb.

C nojaBeTpeHHOH CTOPOHBI
BO31YX, MepeTeKamwlini yepes
ropy, HHOrja HauyWHHaeT BOJ-
HOOOpa3Ho Kosebarhesi, H 3TO
TIPHBOAHT K  06pa3oBaHHIO
06J1aKOB, HMEIOLLIHX TepHOILH-
YeCcKylo  CTPYKTypy. IliHHa
BOJIHBI TaKuX KosebaHHH 3aBH-
CHT OT CKOPOCTH BeTpa H OT
H3MEeHEeHHSs TJJOTHOCTH BO3AyXa
¢ BbicoTOH. Ecau nocrnenusis
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HCKyCCTBEeHHOe [bixahde Obl-
CTPO BO3BpalllaeT 4esg0BeKa
K xu3HH. Hepenko uenoBeka
nopaxkaer He TIIpPsIMOH yaap
MOJIHHH, @ OTBETBJEHHBIE MO
3emJe TOKH (cM. 3amauy 6.45)
HJIH  BTOPHUYHBIH paspsal OT
npeimMera, B KOTOpBIH monana

MOJIHHS. YTBepxKaaloT [axe,.

4TO GOJIbLUIHHCTBO KEPTB MOJ-
HUH NOru6aroT TOJIBLKO NMOTOMY,
UTO HX CJHIIKOM DaHO HauH-
HaWwT CYHTaTb  YMepLUHMH.
[TosTomy sOAsIM TIpH mopaxe-
HHH MOJHHEH, KakK U 1pH
J000M NopaKeHHH 3JeKTpUye-
CKHM TOKOM, cJiedyeT HeMej-
JICHHO OKa3biBaTbh MOMOLLb.

6.48. Cwm. oTBeT K 3azaue 6.46.

6.49. BepTywka KpyTHTCH 0O-
TOMYy, 4YTO BO31yx BOJH3H
ee OCTpUS HOHH3HpyeTcd. B
CHJIBHOM 3JIeKTPHUYECKOM ToJe
o6pa3oBaBlIHeCs HOHbl H OCT-
pHe OKashlBaWOTCHA 3apsxe-
Hbl OIHHAKOBO H OTTAJKHBAIOT-
ca. Monusauusi H BO3HHKAI-
ee BCJIenCTBHE Hee OTTAJKH-
BAHHE MPOUCXOLAT HE3ABHCHMO
OT TOro, Kak 3apsikeHa Bep-
TYWKa — NOJOXHTEJNbHO HJIH
OTpHIIATeJIbHO.

6.50. [TepemeHHBIH TOK BBICO-
KOro HamnpsiKeHHsl HHAYUHPYeT
nmepeMeHHbIH TOK B GJuiH3Jjexa-

IHX MeTaJIHUeCKUX Npei-
merax. Yesosek moxeT moJy-
YUTbh  3JeKTPHUecKHH  yiaap,

HEOCTOPOXKHO INPHKOCHYBIIHCH
K TakoMy npeameTry H TaKHM
06pa3oM 3a3eMJIUB €ro,

7.1. Kakoii 6b 3aMaHuyHBOH
HH Kas3ajgacb BO3MOMXKHOCThb
CBSI3H C BHE3eMHbLIMH LHBH-
JIH3AUHUSAMH, cJeayeT A0cTa-
TOYHO CKeNTHYECKH OTHOCHTBCS
K OrpOMHOMY IOTOKY coobtie-
HHH 0 sKoGbl HabJaomLaeMbix
«JIeTAlOIMX Tapeakaxy. Ecau
6Ll OHH OKa3aJHCb peabHbI-

MH (H3HUECKHMH 0O0'beKTaMH,
TO HaM MNpHULIOCL 6bl yCOM-
HUTBCS B
HEKOTOPHIX  OCHOB  (DH3HKH.
«JKpaHHpPOBaHHe»  rpaBHTa-
LLHOHHOTO IMOJS BPsiL JH BO3-
MoxHO. Ecitn 66, Kak 3TO onH-
CHIBAJOCh B pomaHe Ya3Jguca,
KOCMH4eCKHH KopabJb MOXHO
66110 3KpaHupoBaTh OT HA€H-
CTBHSI 'PAaBHTALHOHHOTO IOJsI
3eman u Ha Hero JeHCTBO-
Bana Obl TOJBKO CHJIA MPH-
TsiKeHuss JIyHbl, TO BO3HH-
Kamouiee 0OpH 3TOM yCKope-
HHe 0Ka3aJochb 6bl HUUTOXKHO
MaJjbiM — IIPUMEPHO B MHJ-
JHOH pa3 MeHblUe YCKOpPEHHSsI
CcBOGOJHOr0 TIajeHHust TeJja
y TNoBepxHOCTH 3emaun. Kpo-
Me TOro, NOKa HeT HHKaKHX
OCHOBAHHH CUMTATb aHTHrpa-
BHTALHIO, HJIH 3KPaHUPOBaHHE
rPaBHTAlLLHOHHOrO 110JIf, BO3-
MOXKHOH.

7.3. Tlo nosogy 3rtoro mapa-

JIOKCa BbICKa3biBaJOCh HEMaJo
BCEBO3MOXKHBIX jAoragok. Ero
IbITAJHUCL OOBACHHTD H KOHey-
HbIM paguycom BcesenHOH,
U Tem,
HHe cBera (ofycaoBJaeHHOe
I0MJIepoBCKUM 3P eKTOM H
aHaJOrHYHOE JOTIEePOBCKOMY
CMELLLeHHIO 4acTOThl 3BYKa, CM.
3ajauy |.65) yoaseHHbIX 3Be31
HACTOJBLKO BEJHKO, 4YTO 3TOT
CBEeT TIPAKTHYECKH TMepecTaeT
cyutecrBoBath. [lo-Buaumomy,
onqHa M3 HauboJee TMpaBIo-
MOTOGHBIX THIOTE3 TOSIBHIACH
wemaio [1587]. Coraacho
3TOH rumnorese, Teopus, Ipej-
moJjiaramplliasi, 4TO BCe 3Be3JIbl
BcesnenHo#t  cBersiTcsi  OJHO-
BPEMEHHO, HeBepHa. THIHUHOe
BpeMS KH3HH 3Be3[bl MOXHO
cuutath paBubim 10' ger. Xo-
TS 3TO BPeMSl H KaXKeTcsl OueHb
60JbILIHM, OHO HEBEJHKO TII0
cpaBHenuio ¢ 10** jer — cpo-
KOM, B TeYeHHe KOTOpOro
Bcenennass moxer  npuiitu

ClpaBeJIHBOCTH |

4TO KpacHoe cmelle- |

K TepMOIHHaMH4YeCKOMY pas-
HOBECHIO. «[[pyrumHu cJOBaMH,
H3/yuaeMoro 3Be3JaMH CBeTa
HeJO0CTaTOuYHO, 4yToOBl OH 3a-
MOJIHUA  BCE€  TMPOCTPAHCTBO
MEXIY 3Be3JaMu».

7.4. O npupome cepebpu-
CTbIX 06/1aKOB 0 CHX TIOP MHO-
ro crnopsat. [lo-BuauMomy,
oHH o6pasoBaHbl BOJOH, KOH-
JAEHCUPYIOUICHCH H KPHCTAJJH-
sylouefics Ha MNbUIEBHIX 4a-
CTHUAX B HH3KOTeMIIepaTyp-
HOM cJi0e atmocdepbl, pacno-
JIO)KEHHOM Ha BBICOTE OKOJIO
90 km. Ilblib MOXKET HMeTb
KOCMHYECcKOe IIPOHCXOXKIeHHe
(«3Be3qHasi MbIb»), C€O3/]a-
BaThCsl KOMETOH MpH NMPOXOXK-
newdn BO6aH3H CoJiHua (<«KO-
MeTHas IblJIb») WJIH MOCTynaThb
3 Tmosica acrepoupos. Ce-
pebpHcTeie 001aKa OYeHb cJja-

{ 6ble, MOSTOMY HMX MOXHO BH-

Ietb ToNbKO Ha 3axone CoOJsH-
na, 4 TO JHIIb NOTOMY, uTO,
Korjga [Jis HazeMHOro Habuswo-
naTeJdisl yxKe HaCTYIHIH cyMmep-
KH, obJaka elie NpOLOJKAIOT
ocsematbesi Jyyamu CogHua.
Bosnucrasa crpykrypa o6ia-
KOB OObsiCHsieTCs] NMEePHOIH-
YeCKMMH BapHaUHUsIMH [JIOT-
HOCTH H TeMnepaTyphbl BO3yxa.

7.5. §1 He 34aw, KaK OTBETHTbL
Ha TOT BONPOC, H UMeascs
JuTepaTypa TyT MaJo 4eM MO-
Ker mnomoub. [lombiTkH T1OA-
TBEPIHTb BO3MOXKHOCTb «BOJO-
HCKaTeJbCTBA» manoy6enu-
TeJbHbBI, HX P€3yJbTaTht HE Bbi-
XOMSIT 32 Npeaeabl JONYyCTHMO-
ro CTaTHCTHYecKoro pasbpo-
ca nauubix. OuH moryT y6e-
JIHTb JHLb TOrO, KTO «XOUeT»
Obith  y6exkaensbiM.  «Bogo-
HCKaTeabCcTBO»  OymeT  pac-
CMaTpPHBAThLCH KaK COMHHTEJb-
HOe MpeaNpHsTHE A0 Tex nop,
noka KoMy-HHOYAb He yaacTcs
IOCTaBHTL KOPPEKTHbIA H TOU-
HbIH 3KCMEPHUMEHT, 6€3yCJIOBHO
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[Touemy Takas

rnoJocKa?

MOsIBJAAETCA

458.

Boaubnl Ha BOAE
NOBEPXHOCTHOE HATAXKEHHE

4.111. Pacrekanue OJHBKOBO-
ro macaa Ha soge. B cTH-
xorsopenuu «Kamepa Ilpocne-
po» Jloypenc Hdappean [889]
OMHMCHIBAET HOYHYI pbIOanKy
C OCTPOroH B JaryHax y rop
An6anun. JloBas ¢ OCTpPOro#
BO3MOXHA TOJbLKO B NpoO3pau-
HOH M CNOKOHHOH BOJle — Jlaxe
Jerkui 6pU3 CUJIbHO HCKaxaeT
BHAMMOe H306paxkeHHe DblObl
¥ Meuwaer npHueautbes. On-
HaKo, MoGpbI3raB cjerka Ha
BOJIY  OJHBKOBBIM  MacJoMm,

Jef0 MOXHO nonpasutb. Kak
HECKOJbKO Kamesab Macjaa Mo-
IyT YCINOKOHTb BOAY?

890; 891; 892.

BHyTpeHHHe BoJnbl
rameHHe BOJIH

4.112. NMoaockl NAAHKTOHA B
mope. Yacto Ha 6uosoruye-
CKHM aKTHBHBIX y4acTKaX OKed-
H& MOXHO HabJawaaTb AJHH-
Hble WHPOKHE noJockl, 06-
pasoBauHbie MJEHKOH MJIaHKTO-
Ha, KOTOpas B 3HAUYHMTEIbHOH
Mepe [OAaBJsIET  BOJHEHHE
okeaHa. [lpu ynauyHoM ocBe-
IIEHHH [CBEPXHOCTb OKeaHa B
3THX MecTax npejcTaBiaser
ynusurenstoe 3peauute. [Tono-
Cbl MJAHKTOHA, BUJIHMO, He
3aBUCAT OT BeTpa (B OTJHUHE
OT 10J0C M3 MODCKHX BOJOpO-
caeft, cM. 3anauy 4.102), mno-
CKOJIbKY HX Jyulle BCero Ha-
6/110/1aTh UMEHHO NpH cjabom
Berpe. (Berep ToOabKO ycH-
JUBAET KOHTPACT Mex /Yy BeJH-
YWHOU BOJIH B UHCTOH BOJE U B
noJoce mnJankrona.) Ilouemy

110  dusnyeckuil deiepsepk

MAaHKTOH cobupaercs B TakHe
noJocbl H KAaK OHH BJHAT
Ha BOJIHEHHe OKeaHa?

895—898.

4.113. Pa36pniarHBaHHe MO-
Jounbix Kaneab. Korga wo-
JOuHasl Kamnias najaer Ha Mo

Nanaowan
wannn

.

UeHTpanbHan

CYpyMKa

- OT ueHTPanbHOW
CTPYiAKH

i oTpeiBaeTcA

; Kanna

OTpbiBaeTca
8TopaA
Kanna

Puc. 4.113. [Hobbs P. V., Kezwe-
eny A.l. Science, 155, 1112 —
1114 (1967).]

BEPXHOCTb XM/JKOCTH, TO OHa
OTCKaKUBaeT BBepPX B BHUJE KO-
HU4YeCKOH BOpDOHKH, KoTopas
3areM MpeBpaHiaercsi B HeKoe
nopo6ue Kopoun (puc. 4.113).
[Ipu onapanum KOpOHBI H3
ee ueHTtpa BblGpachiBaercs
CTpyHKa KHIKOCTH («DP3J€eB-
CKasi CTpysl»), OT KOTOpPOH 3a-
TeM OTHe/]sieTcsl OAHA HJH
HecKo/ibKO Kaneab. Ilouemy
BOPOHKA NpeBpaLlaercs B «Ko-
pOHy», nouemy o6pasyercs
ueHTpajbHas CTpyHka M Mo-
yeMy OT Hee OTAeIAIOTCA Kal-
au? ITOT NOC/]elHHA BONpPOC
Tpebyer 0cOo60T0 OGBACHEHUS.

[lpencrasbre Temepb, 4TO
OMBLIT € MOJIOYHOH  KamjeH
NPOBOAHTCA B KOCMoOce, B He-
BecomocTH. byner san ona Bec-
TH cebs nogoGHBIM XKe obpa-
30M?

880—886;, 709,
79—83; 1140.

c. 63—70,

IMoBepxHOCTHOE HATSKEHHE
aasJienue
uenTpobexHas cuaa

4.114. BoasaHoli  «KOJOKOJ».
Ecniu crpyfika Boabl najaer
B UEHTP AMCKA, TO BOja pas-
JUBaeTcsl MO JHCKY H, CTeKasi
¢ ero Kpaes, o6pasyeT TOHKYIO
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Puc. 6.34,6. Jlentounasa mon-
HUA.

e

Puc. 6.34,8. Herounaa moanus.

fipKHe O6YCHHBl, HaHH3aHHbIE
Ha 3amnyTaHHyw HHTKYy. Yrto
BbI3bIBAET  BCE 3TH  THIHI
pa3psao0B H yeM ompeaessercs
HX CHeuH(HYeCKHH Xapak-
Tep? Kak npoHcXoaHuT paspsia
MexKay 06/71aKOM H BO3AYXOM?

299, ¢. 128, [29; 300, c. 5;
301, 1340; 1341; 1611,
pasd. GL; 1623; 1540; 1570.

6.35. LllapoBasa moanus. OxuH
M3 caMblX CHODPHBIX BONPOCOB
8  (PH3HKE — CYILECTBOBAHHE
wapoBoH MOJIHHH. Bonpoc 3ToT
NO-NPeKHeMY OCTaeTCs OTKpPhI-
TBIM, HECMOTPSl HA4 MHOXKEeCTBO
HabgoaeHH# W Omy6JHKOBAH-
HBIX cBuaerenscts. lllaposyio

MOJIHHIO Habuawaano a0 5%
HacejJeHHS] 3eMHOro  Lapa,
OJHAKO MHOTHe JIIOAH Mpo-
02K AK0T YTBEPKAATH, YTO 3TO
obMaH 3peHHs, 06yc/0BJeH-
HBIH, HalpuMep, OCTATOYHLIM
H300paKeHHeM SIPKOH BCIbIMLI-
KH cBeTa Ha ceTyaTke rJjasa.

OuesHallbl  paccKasslBAIOT,
YTO CBeTsilMecss Waphl
MIYMHO «IJ1aBalOT» HJAH «TaH-
UYIOT» Ha [pPOTAKEHHH He-

CKOJIBKHX CEKYHI. I/IHOI‘ﬂa OHH :

NPOXOASAIT  CKBO3b  OKOHHOE
CTEKJI0, He OCTaBJ/sifl CIeN0B,
HHOTJA »Ke CTEeKJO JOMaeTcs.
Takune mapsl Ha6ogalu B 3a-

KPBITHIX MOMElleHHsX (aaxe ,
M Ha yJadue.’
Xotst oHH O6BIYHO GeCHIYMHBI, |
HX HCYE3HOBEHHE CONPOBOXK- |

B camoJjerax)

naercss xgonxom. Onu, Ha-

KOHel, cMepToHOocHH. [lo-Bu- |

NHMOMY, 2KEPTBOH WIApPOBOH

MOJIHHH M cTaja PuxmaH, Kor- !

6ec- .

e

na OH [BITalCsl [OBTOPHTH
onblT ®paHKJHHA C BO3AYLI-
HelM 3MmeeM. buaepHo-rony6oi
OTHEHHBIH Wap BEeJHYHHOH C
KyJaK OTAENMJICH OT TpPOMO-
0TBOJ/14, YCTAHOBJEHHOrO B Ja-
6opatopuu PuxmaHna, meanieH-
HO NpHOGJAH3HJCH K ero Juuy
v B3opBasacs. Puxman, ¢ 6arpo-
BbIM MSITHOM HA 10y H AByMsA
| OTBepPCTHSIMH B OJHOH H3 Ty-
i theab, 3aMepTBO ymaJa Ha MoJ.
. KakuWe M3 MHOXKe€CTBa Cy-
‘ LeCTBYIOIHX 0OBSICHEHUH mia-
pPOBOH MOJIHHH, HA Ball B3TVISA,
Kaxyrcs Gosee Npasaononob-
HbIMH? MoxeTe JiH Bbl mpen-
JOXHTb JpyrHe OOGDBSIICHEHHSA
HJIH J0Ka3aTb, UYTO LIapoBas
MOJIHHSI SIBJISIETCS MPOCTO 00-
MaHOM 3peHHs?

0 299, c. 130—133; 1349—1370; .
, 1611, pasd. GLB; 1580, c. 55—
b 60; 1590; 1600.

OrdexHsiid wap
TEPMORAGPHOTO B3pbiBa

Puc. 6.36.

5.36. Moauuss npu s AEpPHOM
B3apbiBe. MoJsHus Oblia cpo-
TorpapupoBaHa TakKxke IpH
B3pbiBe BOAOPOAHOH GOMObBI
Mol HOCThI0 B 10 MT, KoTOphI#ft
61 mpousBegeH B 1952 r. na
aroaje ODHHBETOK. Paspsiabl
3TOH MOJHHH BETBHJIHCH BBEpPX
OT TOBEPXHOCTH MoOps (pHC.
6.36). Korma pacluupsiomtii-
CSl OTHEHHBIH ap AOCTHT TO-
ro MecTa, rjie nepeia 3TUM Obl-
JH BHIHB pas3psaasl (BHAHMBIE
BCIIBIIKH K 3TOMY BPEMEHH
HCcuesJ/d), Ha ero ¢oHe BHOBb

Anekrpuueckuil 3noaeld n BonebHOE KOJEUKO

MOKa3aJHCh H3BHJIHCTbIE Ka-
tHaJbl. 3apsij, NOPOAHMBIUHE
{ MOJIHHH, Cyasl no Bcemy, obpa-
* 30BaJ/ICSl O4eHb OBICTPO, HO MO-
"yemy oH oBpasoBaJcs, ocraer-
CA HesicHbIM 10 CHX nop. Ects
JH y Bac Kakue-1H6o coobpa-
’KeHHSl Ha 3TOT cuer? Moxere
JIH Bbl TaK>Ke 0ObSICHHTD, Mo4e-
My KaHaJpl MOJHHH BHOBDL
NOSIBUAHCH Ha (POHE OrHEHHO-
{ TO wapa?

" 1347, 1348.

N
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Cupano. Cenbmoe! B sipkuii
JYHHBIA CBeT...

Yry-ry-ry... Bol
jorajgajnch?

Je T'um. Her.

Cupano. JlyHa orrsiruBaet
BOJIHBI, KaK H3BECTHO.
[TosTomy orsuB G6biBaer
o HOYaM.

S1 Ha BOJIHY MpHJET...
MeHst oT/siMB Kauad...

YcuauBamca Mexay TeMm
OH...

W Bapyr... s mogHsics...
M TIoJIeTe]... KaK JaeMOH!

(l1epesod Ba. Coacsvesa.)

Canodsumywuitica 'yggu (us myserpusvmos Yoara

Puc. 7.3.
beckonedHoCTb! »
cTyoeHueckoli Kopropayuu
Heasvra Kannas.)

«lloxome, 4ro Tam —
[H3 xcyprasa
«Pu
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KocmoJgorus

7.3. Napanokc OanGepca. He-
KOTOphLIE YyueHble MNOABepramoT
COMHEHHIO TO, uTO BceeseHHas
6eCcKOHeYHA M COmepXKHUT Oec-
KOHEUHO 6OoJblloe KOJHYECTBO

3Be3n. [lapamokc O.bGepca
COCTOMT B cjenywoueM: «Ecau
BcesnenHass GeckoHeuHa H CO-
JepXXHUT PaBHOMEPHO pachpe-
JesneHHoe B ee o6beme Gecko-
HeyHoe YHUCJAO 3Be3], TO BCe
He6Oo J0/I2KHO CBETHTbCS SIPKHM
cBerom» [1414]. Koueuno,
UHTE@HCHBHOCTb CBETa, MPUXO-
Asillero K HaM OT JdaJleKHx
3pe3s, OyneT MeHblUe HHTEH-
CHUBHOCTH cBeTa OT OJH3KHX,
HO eCJ/IH 3Be3/bl pacnpee/eHbl
B oObeme BcesneHnHolt paB-
HOMEPHO, TO C YyBeJHUEHHEM
paccTosiHust 10 3eMJIH HX YHC-
JIO JOJIXKHO BO3pacTaTb HMeEH-
HO Tak, 4ToObl CKOMNEHCHPO-

BaTh ocjalbJ/eHHe ¢ paccTosi-
HHEM HHTEHCHUBHOCTH CBeTa OT
Kaxa0# 3Be3anl. [TosTomy noa-
HbIH MOTOK CBeTa OT 3Be3[],
HaxoasiUXcs Ha Job60M (HK-
CUDOBAHHOM PacCTOSIHUH, [0J-
KeH ObITb Bcerjga OJHHAKOB.
[Ipu 6eckoHeuHOM YHCJ/IE 3BE3]
HOYHOe He6O [OO0JXKHO ObIThb
CBETJIbIM U PABHOMEPHO OCBe-
mieHHbIM. [loueMy ke B TakoMm
cjyyae HOUHoe HeGO JOBOJIbHO
TeMHoe?

1410—1416; 1587; 1610.

®du3uka armocdepni
TPABHTAIHOHHbIE BOJIHbI

7.4. CepeGpucrbie o6Jaka.
JleToM B BBICOKHX WIHPOTaX
BCKOpe MocJ/e 3axoAa COJHLAa
Ha TeMHOM He6e HHOrga nmo-
ABASIOTCS TpPU3pauyHble TOJY-
6oBaTto-cepebpucTbie obJsakKa.
O npuyMHAX BO3HUKHOBEHHS
3THX cepebpUCcThIX 06/1aKOB Ha
OPOTSI)KEHHH MHOTHMX JieT Hjer
cnop. [lpeamonaraercsi, B
YAaCTHOCTH, UTO OHH CBSI3aHBbl
C BXOXJEHHEM KOCMHUYLCKOH
nbIK B aTMoctepy, HO 3TO
BCEro JHLb runoresa. [louemy
cepebpucthie o6jaka Hab.io-
JaloTcsl JHIUb [0C/]Ie 3aXo4a
connua?® KaxkoBa mnpu6/au3u-
TeJbHO BbICOTA, Ha KOTOpOH
HaxoAAaTcs aTH obaaka? [loue-
My OHU OOBIYHO BHMIAHBI B BHI-
COKHX LIMPOTAX U I1aBHbIM 06-
pasom JgetoM? [Touemy 3TH 06-
JlaKa 4acTo HMEIOT BOJHHUCTYIO
CTPYKTYPY, HalOMHHAWULYIO
MOPCKYIO MOBEPXHOCTb?

362, ¢. 150—151; 954; 1417—
1423.

7.5. «BoapouckareiabcTBo». ['o-
BOPSAT, 4YTO HEKOTOpbie JIOLH
¢nocoGHbl 06HAPYKHUBATD TOJ-
3€MHBble BOJbl NPH MOMOUIU
pas3JBOEHHOH BETOYKH, POTYJib-
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packauasa moct? Kak mor pos-
HbIFl BeTep BbI3BATb BOJHOOG-
pa3Hoe JBUXKEHHe MOCTa, MpH-
Bejlllee 3aTeM K KPYTHJIbHBIM
Konebauusim? [louemy BO3HH-
KalOT MPOLONbHBIE KoNeGanus?
Kak H3BeCTHO, pE30HAHC Mpesa-
mojaraeT onpefeneHHoe COOT-
BETCTBHE YACTOTbl BbIHYXKAA0-
el Cuibl H COGCTBEHHOH yac-
ToThl cHucTembl. [lonbiTaliTech
OOBSICHHTb, KakuM 006pasom
pH BETPE MOIJIO BO3HHKHYTb
TaKoe COOTBETCTBHE YacCTOT.

Kak MOXHO CBECTH K MHHHU-
MyMYy a3pOJMHaMHYecKyl He-
ycroituusocth mocra? I[locae
ONHCAHHOTO KPYLIEHUS B MpoO-
€3)XKel yacTH MOCTOB cTaJjlu je-
JlaThb TMPOLOJbHbIe MPOPE3H,
Hanpumep MeXXAy [0J0CaMH
BCTpeyHoro ABHKeHus. [loue-
My 3TO TMOBbilllaeT YCTOHYH-
BOCTb KOHCTPYKUHU?

802—812; 1556; 70, c. 1656—
169.

Heycro#unsoctsb
Keabsuna — leabmroabua
KOHBEKUHS

4.85. Typ6yJaeHTHOCTD BO3-
ayxa. Uem BblI3BaHbl «BO3JYyLI-
Hble SIMbl», B KOTOpbie BpeMe-
HaMH MOMajnaltT BBICOKO JeTs-
upe camosietvi? MHoraa camo-
JIeT TPOCTO BCTPAXHBAET, HO
6biBaeT, YTO OH HaYMHAeT JBH-
ratbCsli BBEPX-BHH3, CJOBHO
Kopabnb Ha BosaHax. [lopoil
caMosieT CTOJIb Pe3KO MeHseT
BBICOTY, 4TO MHUJOT MOXeT Aa-
XKe moTepsith ynpasJeHue. He-
PEAKO TaKHe BO3MYILEHHS aT-
Mocdepbl yaaeTcsi MOpejacKa-
3aTb 3apaHee, HO MHOrAa Ha
BBICOTE HECKOJbKHX KHJIOMET-
pOB TYpOYJEHTHOCTb BO3HHKA-
er B sicCHylo 6e306/1ayHyl0 MoO-
rony. Bnepsbie 3TO sBJeHUe
GblJI0 3aMeUeHO BO BpeMsl BTO-
poit MHPOBOH BOHHBI, KOraa

caMoJieThl CTaJH MOAHMMATh-
cs1 HA OTHOCHTEJNbHO 6GoJbline
BbicoThi. Yem  Bbi3biBaeTcs
armoctepnast TypOyNeHTHOCTb
B sicHylo noroay? [louemy Ta-
Kafs TypOYyJeHTHOCTb BCTpe-
yaercsl MpeHMYHLIeCTBEHHO Ha
60JbIINX BbICOTAX?

819—822.

4.86. Yachl HA BEpUIMHE FOPHI.
[Touemy uacel ¢ NPYXKHHHBIM
3aBOJOM HAa BepLUIMHE TOpbHI
HIYT HHaye, yeM Ha MODCKOM
no6epexber

9, ¢c. 8082,

TypOyAeHTHOCTb

4.87. CeTka HA BOJAONPOBOJ-
Hom Kkpane. [Touemy orBepcrue
BOJLONPOBOJHOrO KpaHa 4acTo
3aKpBBAIOT  METalJIU4eCKOH
cetoykoin?  OmHa, KOHEYHO,
MOXKET 3ajepXkaTb MeJKHe
KaMelIKH, €C/lH OHH CaydaHHO
nonaayT B BOAONPOBOA, OJHA-
KO, KpOME TOr'o, yTBepKAaeTcH,
YTO TakKasd CeTouka JejaeT BO-
a1y «msiruex. [Touemy 310 TaKk?

TypOGyneHTHOCTb
HHTepdepenuUsi BOJH

4.88. «BbicTpbie»  GacceilHbl.
[Touemy HekoTOpbie MJaBa-
TesibHbi€ (GaccefiHbl Ha3blBalOT
«GbpicTpbiMH»? Moryt au ray-
6uHa GacceiiHa, pasJ/HuUHbIe
KAHABKH ISl CTOKA BOJbl MO
€ro KpasM H XHMHUYECKHE
J006aBKH K BOJE CYUIECTBEHHO
BJHUATH HA CKOPOCTb MJIOBLA?

Kpaesbie koJjieGanusi

4.89. KoaeGanuns BOAHOH
crpyd. Ha Hexoropbix mioTH-
Hax MOTOK BONbI, Majas yepes

BOAOC/IMB, MOXET  HCHbIThI-
BaTb  CHJbHble  Kosne6aHuA
(puc. 4.89), 3BYK KOTOpHIX,
cMellnBasicb ¢ OOGBIYHBIM TY-
JoM majgawoulel ¢ MJIOTHHBI
BOJbl, MOXKET cienaTb npebbl-
BaHHe BOJIH3N MJOTHHBl MPOCTO
HEBBLIHOCUMBIM. UTO Bbl3bIBaET
3tn KoseGaHusi? [louemy Tak
yCUINBAETCA LIYyM?

813—816.

Buxpu
BhIHYX1eHHble KoJdeOGanus
MasiTHHKaA

4.90. «Abipbi» B napawiorax.
[Touemy B ueHtpe kynosna mna-
pauoToOB, OCOGEHHO [IEeCaHT-
HBIX, 4acTo jenaercss OTBep-
crue (puc. 4.90,a)? Ha nep-
BBIH B3rVIsil Takoe OTBEpCTHe
Kaxercsl JIOBOJbHO HEyMecT-
HbIM — pa3Be He MNpPOTHBOpe-
YUT OHO CaMOMYy CMbICAY YCT-
pofictea napaunora? Ecau or-
BEpCTHE MPH3BAHO YMEHBIUIUTb
CONPOTHBIEHHE BO3LyXa, TO
HeAb3s AU [/ 3TOro MpoOCTO
YMEHBILINTbL pa3Mepbl KynoJa?

O HEKOTOPBIX HeCTaHAapT-
HBIX MapauroTax cjenyer MO-
ropoputb nojpo6uee. Ha ce-
PHUHBIX TOHOYHBIX MAaLIWHaX,
Hanpumep, TOPMO3HOH mnapa-

byps B crakahe BOIbi 103
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MPOCTO-HAMPOCTO CMbIYOK BO3-
6yXaaeT B 1MCKe CTOAYHEe BOJ-
uol. Ho toraa o6mwsicHure, no-
yeMy TMpH OINHOM H TOM XKe
JBH)KEHUH CMbIYKa MECOK CO3-
jaer OIMH Y30p, a Meqkas
nbib — coBceM apyroi. Ilo-
npo6yiiTe faxe cMmewarb Ie-

COK C MbiJbIO: OHH BCE€ DaBHO |

pasjenstest 1 06pa3yloT Hesa-
BUCHMbI€ Y30pbi, KOTAa JIHCK
HayHeT BHODHPOBATD.

81, ¢. 129—131; 82, ¢. 172—
180; 124, c. 61, 62; 127,
c. 172—176; 128, ¢. 130, 131;
130—138; 139, c. 207; 141,
c. 178—190; 142, c¢. 88—91;
159, ¢. 302; 1529; 1551; 40,
c. 103—109; 80, c. 656—657.

Puc. 1.7. O6pasosanue ueyp
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BOJBI, nonagatrt B raa3. Ecau
Ke K 3agHed cTeHKe cocyna
IIPHJAOXKHUTD MOKDPYIO JIadOHb,
TO OTpaKeHHsi OoT Hero He Oy-
aer. Cyxasi pykKa oOKashiBaeT
ropasgo MeHblllee BJHsIHHE,
TaKk Kak, Boobuie ro,opsi,
pyKa COMpPHKacaeTcsi €O CTeK-
JOM B OrpaHHYeHHOM uucJe
Touek. Ho Korga pyka mMokpas,
MyCTOTBl  MEXAY  JaAO0HbIO
H CTEKJOM 3anoJIHSIOTCA BO-
no#. I[Tockoabky KO3(pdHUHEH-
Tbi IIPEeJIOMJIEHHS] CBETa Y BOJbI
H CTeKJa MPHUMEPHO C/IHHAKO-
Bbl, TAKOE 3aMoJHeHHe MyCTOT
BOJOH yBeJIH4YMBaeT IJOMALb
TIOBEPXHOCTH KOHTAKTa pYKH
C COCYIOM MpaKTHYeCKH [0
100%. [Tlostomy 6Goéabuias
yacTh Jy4el, HIYLHX OT MOHe-
Thl M MONAafalIHX HAa 3TOT

YUACTOK CTEHKH, MOIOILaeT-
ca', M M306pa)KeHHe MOHeThI

uHcuesaer.

' Uan paccenBaeTcs paBHOMEPHO
(nupdysno) BO  Bce  CTOPOHBI,—-
ITpun. ped.

5.5. Jlyun cBera, uayuwHe ot
npeaMmera, HaxOAALIErocs MOJ
BOJOH, NPEJOMJSAIOTCS Ha 10-
BEPXHOCTH BoAbl. Bbixomst H3
BOIbI, OHH OTKJIOHAIOTCHA K MO-

BepxHocTH. B pesysabrate
co3/laeTcA BleyaTJeHHe, 4TO
Jyud HAYT H3 TOUKH, Dacro-
JIOXKEHHOH MeHee TJyGOKO moj
BOJOH, yeM peasbHbid MpeaAMer.

5.6. Jlyuu, npoxoasuiHe CKBO3b
nepsoe  (Hapy»XHO€) CTeKJIo
B paMe, 4acTHYHO OTpa-
KATcst OT BHYTPeHHeH Mo-
BEDXHOCTH BTOPOro CTeKJa.
O6bluHO 3TO 4aCTHUHOE OTpa-
XeHHe He HMeeT 3HaueHHs,
Tak Kak 60Jbllasi 4acTb CBe-
Ta [POXOAHT CKBO3b BTOpOE
CTEKJO H IOXOAMT A0 [Jasa.
OnHako ecqu jgaBJeHHe BO3-
JAyXa CHapyXH OTJudaeTcsi OT

OaBJleHHs  BO3IyXa  MexXay
CTeKIaMH, TO <CTekJ1a mnepe-
cTaloT ObITb MapaJljebHbIMH,
M 4acTb CBeTa, NpeTepleBao-
mrast OTpakeHue Mexjy CTekK-
JamMH, CO3JaeT ejlBa pAasJH-
yuMOe «mnpu3spauHoe» uzobpa-
JKeHue-IBOHHHK.

Paccmorpum g1yd4, KOTOpBIH
HIeT OT HaXOo[Asuerocs 3a OK-
HOM IpeiMeTa M MNajaeT Ha
TIepBO€ CTEKJIO FOpH3OHT AT bHO.
Bonblilas yacTb cBeTa Ipo-
XOLUT Yepe3 CTEKJO B MoMelle-
Hue. Ecau 6bl B KOMHATY nomna-
gan TOABKO 3TOT CBeT, TO Mbl
Buaenu 66l H306parkeHHe npes-
MeTa HeHcKaKeHHbiM. OpHako
yacTb CBeTa, OTpa)ascb OT
BHYTpPeHHell TOBEPXHOCTH BTO-
poro cTeksja, BO3BpaliaeTcs
K HepBOMY, CHOBA OTpaaercs,
HIeT KO BTOPOMY H, HaKOHel,
NPOXOASl CKBO3b HEro, nomnaja-
eT B noMeueHde. B pesyabra-
Te BO3HHKaeT BTOpoe, GoJsee
cnaboe wuszobpaxenHe. Eciu
CTeKJa He MmapaJjJesbHbl, TO
HzobpakeHHe-N1BOHHHK  cMe-
L[€HO OTHOCHTEJBHO OCHOBHOTO
H3obpakeHus'.

U [TomoGublit ke 3PheKT BO3HHU-
KaeT, ecJH TOJNIHHA CTeK1a He
Be3/e OXHHaKoBa.— [Ipum. peo.

5.7—5.11. Bo Bcex 3Tux 3azna-
yax (3a HCKJIOueHHeM 3aJaud
5.9) paccMOTpeHbl MHPaXH,
06yC/I0BJEeHHbI®  H3MEHeHHeM
C BBICOTOHM mOKaszaTesas npe-
JOMJIEHHSI BO3[yXa B IpH3EM-
HOM cJioe. ITOT II0KasaTefb
npexje BCEro 3aBUCHT OT
tTemnepatypel Bosgyxa. Ilpu-
3pauHbie ropbl (OQHH H3 TpH-
MEpPOB «BepXHero» MHpaxa)
HabGJaoaaloTecs, Korga TeMIle-
patypa BO3/lyxa NOBbILIAETCA
¢ Beicotoil. CperoBble JYyuH
HAYT OT yAaJeHHbX 00beKTOB,
HanmpHMep OT rop, BBepX Ioj
HEKOTOPBIM YIJIOM K TOPH30H-

Ty. Ho u3-3a yBenuueHus Io-
KasaTessi mpefoMJeHHs C BbI-
COTOH JyuH 3arubatoTcsi BHH3
H mnonajalpT B rjasa HabJiwo-
JaTejsi, HaxoAasllerocss Ha
3emJie. Ha6onarenb HHCTHHK-
THBHO BOCIPHHHMAeET 3TH JIyuH
Kak npsiMble, H H306pakeHHe
o6’beKTa OKa3blBaeTcs AJs He-
rO PacioJIOXKEeHHbIM BbILIE, YEM
HCTHHHbBIH O6BEKT.

Mupax B nycTbiHE — 3TO
NpHMep «HHXKHEro» MHpaxa,
HA3BaHHOrO TakK, MOCKOJBKY
B JaHHOM cJayuae H3obpaxe-
HHEe HaXOJQHTCS HHXKe, ueM
peanbHbili 06BEKT. B «oasuc-
HOM» MHpaMe 3THM OO6BLEKTOM
sipisiercss He6o. Jlyun cBera,
HAyllHe OT roayboro Heb6a,
NPeJOMJSIIOTC B TNPH3EMHOM
cJI0e BO3[lyXa, B KOTOPOM TeM-
nepaTtypa NOHHXKAETCS C BbICO-
TOH. JIyuH OTK/JIOHSIIOTCS B CTO-
pony HabgogaTtens, H OH,
OHSITh XK€ BOCMPHHUMAS JY4H
KakK npsiMble, BHIHT Ha HeKO-
TOPOM PAacCTOSIHHH  BHepelH
rofiy6yro IOBEPXHOCTb BOJMI.
Hpoxanue H306pakeHHs,
ofycaoBJIeHHOe (DIYKTyalHsi-
MH KO3 (]HIHEHTa MpesoM-
JIEHHSI  TOpsiuero  BO31yXa,
co3/1aeT HILTIO3HIO TEUEHHST HJIH
BOJIHeHHS1 BoAbl. [lestHkaH Ta-
KOro MHpaxka yBHIETb He MOT,
TaK Kak MIylliHe cBepxy JyuH
HE MOryT TIPeJOMUTbCS Tak,
yTo6bl BO3BpaTHTbCA  BBepX
nog cTOMb GOJBLWIHM  YIJIOM
K 3eMJe.

®ara-Mopraia  npeacrtas-
Jsiet co60i CJOXHBIH MHpaxX,
NOCKOJIbKY JJIsT BO3HHKHOBE-
HHUSI TAKOrO MHpaxa 3aBUCH-
MOCTb TemMnepaTrypbl OT BBICO-
Tl JQOJMXKHa ObITh HeJHHeH-
HOH; Temmneparypa cHauana
BO3pAacTaer ¢ BbICOTOH, HO C He-
KOTOpPOr'0 ypOBHSI CKOPOCTbH ee
pocra ymexbuaercs. [lono6-
HbIH TeMnepaTypHbIH NPOMHUIIb,
TOJIbKO ¢ GoJiee KpyTbiM INepe-
JOMOM TAe-TO T[ocepeanHe,
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CKODOCTH BpauleHusi 1BeTa
y>Ke He yJaeTcsl Pa3JiHuMTh, HO
M0 QUCKY HAYMHAWT mnpbiraTth
HUCKOPKH (HOJETOBO-PO30BOTO
M 3e/JeHOBAaTO-Ceporo IBETOB.
Ha nucke, n3zobpa>keHHOM Ha
puc. 5.130, MmoxHO HabMOAATD
Bce Tpu 3¢ ¢exTa ONHOBPEMEH-
Ho. Ilouemy MBI BHAMM 3TH
uBera? [loyemy, uToOBI MHCK
«OKDPACHJICS», HYXHO MNpexje
B TE€YeHHe HECKOJbKHX MHHYT
MOCMOTpPEThH Ha Hero?

332, r. 1; 1091, 1. 2, ¢. 255;
1231; 1240; 1241; 1170; 1360.

Crpo6ockon
daopecueHuHs
docdhopecuenuus

5.131. L seroBbie agdekTH OT
JIOMHHecueHTHHX aamn. Ecau
OMUCAHHBIA BbILIE JHCK Bpa-
marb Opictpee (ot 5 mo 15
06/c), To uBeToBbie 3DPeKTH
nponaaatwoT. Ho ecan oceruts
JIHCK CBETOM JIOMHHECUEeHTHOH
JaMIbl, TO MOXHO HabJOAaTh
Apyro# uBeToBOH 3h¢ekT: Ha
JIUCKe TOSIBSTCS JBA KOHUEHT-
pHYECKHUX KOJblUA, COCTOSILIHX
M3 4epeNyIoUiUXCs KpPacHbIX,
CHUHUX H XKeqaTbix nojoc. I'aansa
Ha 3anylUIeHHYI0 BOJYKOM MO-
HETKY B CBeTe JIIOMHHECUEeHT-
HOM JlaMnbl, MOXKHO YBHAETb HA
HeH XEeNTYIO HJIH OpaHXeBYIo
(B 3aBHcuMoOcTH OT ¢oHa) Ka-
emky. [louemMy JIOMHHeECUEHT-
HOe OCBeLlEHHE BbI3bIBAET 3TH
useroBble 3¢ dekTh? MOoXHO
Jau ux chororpadupoBath?

1242—1246.

5.132. «[Inasawuiue» TeneBu-
3HOHHbIEe H306paxenns. [ s
B TEMHOH KOMHAaTe Ha 3KpaH
TeseBH30pa, 6LICTPO MepeBeLHt-
Te rjasa cHayaJja Ha noJmeTpa
BJIEBO OT 3KpaHa, a MoTtoM TyT
JKe — HA noJMerpa
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Bel yBuauTe sipkoe, nerannHoe,
npuspayHoe H306parKeHHe Te-
JIEBU3MOHHOTO Kalpa, <«BHCS-
uee» B BO3JdyXxe chpaBa oOT
skpaHa (puc. 5.132). Hnorna
JlaxKe BO3HUKAIOT TPH-YeThlpe
H300pakeHHsl, Kaxkaoe B BHJe
HAKJOHEHHOTO BNPAaBO napaJ-
Jaejorpamma. [Touemy nossas-
IOTCSl 3TH NPH3payHble u3obpa-

JKEHHUS U TOYeMy OHH HAKJOHe-
Hbl? CoOXpaHUTCA JAM HX Ha-
KJIOH, ec/1M Bbl mepeBefere IJa-
3a B JIPYTYI0 cTOPpOHY? BO3HHUK-
HYT JI1 aHaJOT'HYHblE MpU3pay-
Hble H306pakeHus, ec/iu nepe-
BECTH [/1d3a BBEPX HJH BHHU3?

1247,

Puc. 5.132, «J1806inuKU» TeAeBU3UOHHO20 U30OPAMEHUN.

5.133. O6bemnbie KHHODHJD-
Mbl, nAakarbl, OTKPbITKH, Cy-
IEeCTBYIOT [Ba crnocoba H3ro-
TOBJIEHUSI CTepeoPHUILMOB H
3a6aBHbIX KHHXKEK C O6beMHbI-
MU kaptuHkamu. [Ipu nepsom
M3 HHUX KapTHHKH NeyaTanTcs
B IBYX LIBETAX: KPAacHOM H 3e-
JIEHOM, a paccMaTpHBaT HX
uepes jeleBble OUKY, I'Jle B OJ1-
HY IMOJOBHHY ONpaBbl BCTaB-
JeHbl 3eseHbll UeansodaH, a
B ApYrylo — KpacHblfi. Bropo#
cnoco6 COCTOUT B TOM, UTO B
O4YKH H 0G'BEKTHBBI JBYX KHHO-
NPOEKTOPOB, 4Yepe3 KOTOpble
u306paKeHUs? OJHOBPEMEHHO
NPOeUHPYIOT HA 3KPaH, BCTAB-
JeHbl INOJAPOHIHbIE CTeKJa.
Kaknm o6pasom 3TH cnocobbl
CO3MAT  HAMIO3HIO  00beM-
Horo uzobpakenusn? Kak pam,
BHHMO, H3BECTHO, CTEPEOKHHO
He MOJy4Yua0o O60JBbLIOTO pac-
NPOCTPAaHEHUSA; 3TO O3Hayaer,
YTO B HEM CKDbIThl KaKHe-TO
HenoCcTaTkH. B uem xe TyT
npob6/aemMa, ecJH He CYUTaTh
Heypo6CTBA HOUWEHHS OYKOB?

Kaxk nocrturaercsi sbdekr
006 bEMHOCTH B OTKPBITKAx?
Hekoropbie kpacounble kpac-

HO-CHHHE MNJ/1aKaThl WU ApKHE
KHUXKHble OGJIOXKKH TOXe CO3-
JlaloT oulylieHHe TayOGHHBL, ec-
JIH KpacHele OYKBBH OTne4ara-
Hbl H& CHHeM (OHE: B 3TOM
ciydae OykBbl Kak Obl BbI-
cTtynatotr  Breped. [louemy?
3aBucut a4 3pdekT o6bheMHoC-
TH, B KOTOPOM HCIMOJIb3YIOTCHA
pasjuyHble UBeTa, OT YDPOBHA
ocemteHHoct? Kakumu apy-
TUMH CNOCOGaMH MOXKHO CO3-
Jatb HJJIIO3MI0  O0OGBEMHOCTH
H306parKeHus?

533; 1070, c. 107—110; 1092;
1213; 1255—1260; 1591—
1607, 1330, c. 12—15; 1370.

5.134. Ysenuuenune Jlynnl. [To-
XKagay#, camas nopasHresibHas
NpUPOAHAA ONTHUECKass HJJIO-
3Us1 — 3TO KaxKylleecsl yBeJH-
yeHue JIyHBl, KOT/ld OHA Haxo-
JIMTCSI HU3KO HAJ TOPH3OHTOM.
CBsI3aHO JIH 3TO C BJIHSIHHEM
atMocdepbl HJAM  3TO YHCTO
NCHUXOJOTHYECKHUH 3dhdekr?
Moxere JH Bbl OUEHHTb Ka-
XKyueecss ypeauueHue JlyHbr?

ot e AT T R < T R B ot 8
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OTHOLIEHHIO K MaJbiM BO3MY-
LIEHHAM.

4.119. o mnosiiexuss pa6oT
JleBeHTaJsisi CYHTAJNOCh, UTO
«c/aesbl» Ha 6Gokasax ¢ Kpern-
KHMH aJIKOTOJIbHBIMU HAIHT-
KaMH OOYyCJOBJI€Hbl TE€M, 4YTO
KHAKOCTb TOA jJedCTBHEM 110-
BEPXHOCTHOTO HATSXKEHUS NOL-
HHMaeTcsi Mo cTeHkaM 6GokaJsa
BBEPX, rjge H3 Hee BbHIapH-
BaeTCs CIIHPT H OCTAeTCsl YHC-
tas Boia. OnHako JleBeHTasb
noKasaJi, 4yTo BOga, cobupato-
ILasicsi y BepXHero kKpasl Mopn-
HUMAaOLEHCT 1m0 cTeHKaMm
TJIeHKH,— 3TO KOHJEeHCAT H3
KOMHATHOro BO3ayxa. Kpowme
TOrO, OH YCTAHOBHJI, YTO CHJA,
KOTOpasl 3acTaBasieT [LIeHKy
JABUTraTbCs BBEPX, HE CaMo TO-
BEPXHOCTHOE HaTsKEHHe, a
JaBJeHHe, BO3HHKamwllee B
JKHIKOCTH y Kpaes 60KaJsa u3-
3a KPHUBH3HBI IOBEPXHOCTH
AHIKOCTH.

4.120. ITpeasaranoch HECKOJb-
KO  PHCYHKOB  IIPOTEKTOpa,
YMEHbUIAIOLero BepOATHOCTL
«aKBalJiaHipoBaHHus». Hanpu-
Mep, KaHaBKa MOXEeT OTBO-
JAHUTb BOAY K 3afHell TOUKe KOH-
TaKTa NMpOTeKTopa C LOPOroM,
oTkyna Bopa Gyner Boibpachl-
Barbcsi Hapyxky. Ilo apyrum,
6osiee MEJKHM KaHaBKaM BOja
MOXeT OTBOIHTHCH B CTOPOHBI.
Hakoxeu, He6Gosbuine yray6-
JIEHUS] Ha TIPOTEeKTOpe MOTyT
KakK Gbl «IPOMOKaTb» BOASIHOH
CJIOH Ha jgopore, MpHKacasich
K HEMY HEMOCPEeNCTBEHHO nepes
30HOH OCHOBHOIO KOHTAaKTa
TIpOTEeKTOopa C AOPOXKHBIM MO-
KpbiTuem. Bo Bcex cayuasix 3a-
/184a COCTOUT B TOM, YTOObBI KakK
MOXHO cKopee yOparb BOAY
H3 30Hbl KOHTakTa H He J10-
NYCTUTb aKBan/JaHHUPOBAaHUSA.

4.121. Iloka elie OKOHYaTe b-
HO He BBISICHEHO, 4TO 3aCTaBJsA-

eT KalllH y/AepXKHBaTbCs Ha
nopepxHocTd. [Ipennonaraer-
csl, 4TO MexXIy MOJeKyJaMH
BOIbl B KamJje H MOJeKyJamH
B TIOBEPXHOCTHOM CJIO€ BO[bI
AeHCTBYIOT JeKTpHYeckHe CH-
Jbl OTTaJKHBaHHsA. BoamoxeH
H ADYrofi MexaHH3M yjaepxa-
HHSl KallJIH Ha [OBEPXHOCTH
BO/Jbl, KOTOPHIH jelcTBYyeT,
KOriga IOBepXHOCTh neperpera.
B stom cayuae wucnapeunue
C HHXKHEH CTOPOHbI KallJi cO3-
jaeT TapoBYH  «IMOAYIUKY>,
yIepXKUBAWILYIO KAILTio Ha 110-
BEDXHOCTH {cM. 3agauy 3.65).

4.122. «CTtpaHHoe» noBejeHHe
cyna MOXeT CJYXHTb NpHMe-
pOM BO3HUKHOBEHUS ynpyro#
peakuHH B BSI3KOH YIPyro#
xHaKocTH. Korga BpauieHue
cyna MOUTH TpeKpallaeTcs H3-
3a TPEHHS O CTEHKH KacTpio-
JIH, ero TOBEePXHOCTHBIH CJIOH
elie NPOAOJMKAET BPaLLaThCH.
3arem TMOBEPXHOCTHBIH CJOH
noJ JeACTBHEM YIIPYro# CHJHbI,
JedcTByOe MeXIy HHM H
OCTaJbLHOH Maccoil cyma, BO3-
Bpalyaercsi Hasal, M Hanpas-
JieHHe BpallleHHsi HAa MCHOBe-
Hue mensiercsi. [locae sToro B
TeyeHHe HEeKOTOPOro BpPEMeEeHH
emwe OGyayT IpOLOJIKATbCHA
KoJe6aHHA OKOJIO TOJIOMKEeHHUS
paBHOBECHSI, ecqUu TOJbLKO CyIl
He HACTOJbKO BSI3KHH, UTO 3TH
Kosie6aHHust 3aTHXHYT MNpaKTu-
YyecKn cpasy.

4.123. HUsBecTHO, UTO 3TO #AB-
genue (3pdext Kesi) obycaos-
JIeHO BSI3KOCTbIO KHIKOCTH,
0/HAKO MpPHYHHBI €ro BO3HHK-
HOBEHHS TOKa He sicHbl. KouJ-
auep H DUHWeEp CHYUTAOT, UTO
CKAYOK XHIKOCTH MOKeT ObITh
BbI3BAH PE3KHM H3MEHeHHeM
BA3KOCTH CTPYHKH B TOT MO-
MEHT, KOoria oHa yjaapsiercst
O TIOBEPXHOCThL  KHIKOCTH.
JKuakocTu, B KOTOPBIX Hab10-
paercsa 3pdekT Kes, apasor-

csl, NO-BHAHMOMY, THKCOTpOM-
HbIMH, TO eCTb HX BSI3KOCTb
yMeHblliaeTcsl NOA AeHCTBHEM
pegpopmauuu caBHra (cm. 3a-
nauy 4.126). B napawuiei
CTPY#iKe BSI3KOCTb JKHAKOCTH
L0CTaToyHo Bbicoka. Koraa
Ke KHAKOCTb yaapsieTcss o
«FOPGHK» Ha TOBEPXHOCTH,
peakoe H3MeHEHHe CKOPOCTH
NPHBOAHT K BO3HHKHOBEHHIO
6osbUIMX AedopMaUHil CABHra,
H BA3KOCTb JKHAKOCTH YMEHb-
waercs. Tak Kak »KHIKOCTb,
KpOMe TOro, ymnpyra, crpyika
OTCKaKuBaeT OT ropOHka.

4.124. Korapa Bsiszkas ynpyrasi
MHAKOCTb BpAlLLaeTCs, CBHT
OLHOTO  CJIOA  OTHOCHTEJIbHO
JApYyroro cosjgaeT Hanpsike-
HHSl BLOJb BHEWHeH IpaHHIbI
AKHIKOCTH, KOTOpbIE CTPeMsiT-
cst cobpaTh KHAKOCTh K LEHTPY
BpallleHUA. DTH HaIpPSIKEeHUs
He BO3HHMKAIOT B HOPMAaJbHBIX
{«HBIOTOHOBCKHUX»)  »UAKOC-
tax. B Hamwem onwiTe mnon
NeficTBHEM 3THX HanpsikKeHHH
KHUIKOCTb COOHPAeTCss HA OCH
BpalleHHss W  TOJHUMaeTcs
BBEPX 10 CTEPKHIO.

4.125. [1anas, crpyiika cxkuma-
eTCs, YTO 3aCTaBJSIeT €€ Bbl-
rubatbesi BOOK. [IpH aaHHBIX
YyCJIOBHAAX CTpPYHKa HE MOXKeT
pa3opBaThbCcs; MO3TOMY, €caH
KOJIUUEeCTBO Majamiied KHI-
KocTH 60Jblle, 4eM MOXKeT cpa-
3y [MOIIOTHTb >KHIKOCTb, Ha-
XOAfasics BHH3Y, TO CTpyHKa
HauHHAeT 3aBHBAThCH.

4.126.

®yH1aMeHTaabHOro
OO'BACHEHHS TOTO, OYEMY Bf3-
KOCTb XHAKOCTH yMeHblUaercs
NpH Je(opMalHH CIBHra, 10Ka

He cywmecrByeT. B ocHoBHOM
IPHYHHOH 3TOrO0 CYHTAKT H3-
MEHEHHE MOJIEKYJAPDHOH KOH-
(purypauuu  KHIKOCTH  TIOJ
aeficreuem casura. Hanpumep,
JJTHHHDBIC MOJIEKYJIbI MOT'YT OpH-

KpaTtkue otBett 223
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299, ¢. 124—127; 300, c. 162,
163; 301; 302—305; 1617;
280, c. 175—177.

PacnpoctpaHenHe 3ByKa
ocaabnenne

1.75. 3ByKH MOJSIpDHOrO CHfl-
HHSIT M 3amMep3liHe CJOBA.
MOXHO /M c/bllIaTh HOJSP-
Hple cusiHusi  (CM. 3ajauy
6.30)? Coob6wanocb o no-
TPECKMBAHHAX H LIENeCTAUIHX
3BYyKax (HanoMuHaUIHX
«3BYKH»  ropsiliel  Tpasbl
U MOpOCSILLIETO JOXKAf), KOTO-
pbie CBfi3aHbl ¢ KoJeOaHUSIMH
MHTEHCUBHOCTH MOJSAPHOIO CH-
sHusi. TpylHO mNpencTaBHTh,
KaK 3BYKH, BO3HHKAIOIIHE Ha
cTonb Gonbloi BhicoTe (6O-
gee 70 KM), MOTYT AOXOIHTb
A0 Habawpartensi, CTOSLLEro
Ha 3eMmJe, COXpaHss 3ameT-
HYIO TPOMKOCTb, XOTf, Kasa-
Jlock Obl, OHH JOJXKHbI GbUIH
nperepnerb 3HAa4yuTeJbHOeE
ocnabneHne Ha TakoM O60Jb-
wom nytH. HenasHo 6bi10
NpeNNoKeHO Takoe o6bAcCHe-
HHUe: 3JeKTPOHbI, 06D a3yloulH-
ecst B atmocdepe NpH noasap-
HOM  CHSIHHMH, B030YyXKIa10T
TaK Ha3biBaemble MJa3MEHHbIE
AKYCTHUECKHe BOJIHbI;, MOC/e]-
HUe U TPOU3BOAAT OGBIYHBIE
3BYKOBble BOJHBL. bBesorHocH-
TeJbHO K [eHCTBHTENbHOMY
MeXaHHM3My Tmepeiauyd 3BYKa,
MOXHO JIH BC€ XK€ ycuabllarh
3BYK, BO3HHKalOLHHA TakK Bbi-
coko? UTO MPOHCXOAHUT C 3HEp-
rMedl 3ByKa InpH ero pac-
npocTpaHeHHH B aTmocdepe
CBepXy BHH3?

Buiio n apyroe, Becbma oOpH-
THHa/lbHOEe OOBSICHEHHE: Mbl
CNABILIMM Halle CcoOCTBEHHOE
JblXaHHe, 3aMep3aloilee B XO-
JopHom Bo3ayxe (puc. 1.75).
MOXHO JH ycabliaTh CTOJK-
HOBEHUSl KPHUCTANJIHKOB Jba,
o6pasyloluxcss B BbIAbIXa-
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€MOM BO3J]lyXe, €caH OKpyXKa-
IOMKUE BO3AYX O4YEHb XOJ0.1-
bl u cnokolubl#? Ecau na,
TO KaK XOJOLHO TMpH 3TOM
JLOJI?KHO OBITH?

1506—1511; 1532.

Yaapubie BOJHBI

1.76. TemHbie TeHH Ha obJaa-
Kax. B cpaxeuwun y JUHUH
3urdpHuia Bo BpeMs BTOPOH
MHDOBOH BOHHB aMepHKaH-
CKHE BOEHHOC/JYXKallHe 3ame-
yajJd, kKak Ha ¢oHe Oenbix

.MepHCTHX 06/1aKOB MPOXOIHIH

Kakue-To TeMHble TeHH. OHH
NpeACTaBAANH  CcO60H  Oyru
OKPY2KHOCTE€H, UEHTPH KOTO-
pbIX pacnonarajuch Ha He-
Meukod cropone. [lpuuunoit
BO3HMKHOBEHHS TeHel cuHTa-
JH  TSXKENYI  apTHJepHIo.
Yto 310 3a TeHu? Kak Bb
cyMTaere, MOTJH JH OHH [O-
SIBAATLCA  MOOJMHOYKE  HJH
Tonbko napamu? Hakonel,

noyemy obGaadyHbii ¢oH Gbla

HempeMeHHbIM YCJOBHEM s
HX HabJI0JeHus?

142, c. 154; 306—308; 300,
c. 145—202.

1.77. I1Heaxanbe ©6uua. UYro
MPOU3BOAHT 3BYK, KOTAa Lie-
kalotr Gudom? [lompo6yiite
MOAKPENUTb CBOM  JOrajKH
MPUMEPHBIMU PacyeTaMHy.

82; 159; 288; 309; 320.
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HHE (cM. 954, 1. 5, c. 340—405).
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Ksant, 1970, Ne 1.
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HHKa.— M.: 3uauue, 1977.
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HOBerHOCTHOC HATHAXEHHE
nepenoa3aHHe NJEeHKH

4.119. «Cneabt» Bucku. Hased-
Te BHCKM B LIMPOKHH CcTakaH,
Y Bbl YBH/IHTE, KAK MO €ro CTeH-
KaM cHauya/ja HAayHEeT MOjIHH-
MAaTbCsl XKH/Kas MJEHKa, a 3a-
TeM Ha HHX BO3HUKHYT Ma-
JeHbKHE «cChe3uHKu». [louemy
MJIEHKA CTOJb BBICOKO «3a-
6upaercsi» BBEPX MO CTEHKAM?

832; 848; 849; 1530.

4.120. «CnuccHpyouHe» asTo-
mo6uau. Ecau, asurasicb Ha
aBToOMOOH/€e IO MOKPO# jopore
¢ 6OJbUIOH CKOPOCTbIO, PE3KO
3aTOPMO3UTb, TO aBTOMOOWJB
nosejer cebs Kak TIJHcCep;
UWIHHBl ero Ha4HYT CKOJb3HTh
0 TOHKOH IJIEHKe BOIbI, NpakK-
THYECKH He Kacasicb AOpOTH.
[Touemy sto npoucxoaut? [lo-
yeMy aBTOMOOHJL HE BCeraa
CKOJNb3UT HA MOKpPOH jopore,
Jaxe ecayu TOPMO3 He Hamwar?
CyulecTByeT 1 TaKO#H pHCYHOK
NpoTeKTOopa, KOTOpPbIA yMeHb-
waer 310T 3hdekr'?

913; 419.

' B 2eHCTBMTENbHOCTH aHAJOTHY-
HblH  2¢pheKT BO3HHKaeT W NpH
PaBHOME@DHOM JBHXXEHUH aBTOMOGH.Is
co ckopocTbio 90—120 kM /4, ecau
Ha [Opore HMeeTcst Caol BOAB TOJ-
muHol okono 1 cm.— [Tpum. peo.

l'losepxnocmoe HaATAXEeHHE

4.121. MnasawuiHe BOJAsIHbIE
Kanau. Jacto MOXHO BU/ETh,
KaK BOJISIHbIE KalJH CKOJb3AT
MO MOBEPXHOCTH BOjAbI, Kasa-
Jocb Obl, 4yJOM cracasicb OT
TOro, 4ro6el BOJga UX MOIJOTH-
Jda. UYro nomoraer kamiasam
KYCTOATb»?

534; 914—916;

1608; 1609.
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HeHbIOTOHOBCKHE

XHAKOCTH
(4.122—4.131)

4.122. «Bpamawoumuitca» cyn.
Ecau Bbl Kak-HUGYAb BO3bMe-
TeCb OTOBHTb TOMATHBIH cym,
TO nonpo6yATe XOpOLIEHbKO
pPACKpPYTHTb €ro B KacTploJe,
a 3areM BbITAUIUTE JOXKY.
Kak u caenoBano o0XKHaTh,
BCKOpe CYIl lepecTaHeT Bpa-
1aThCs, HO Bbl CMOXETE 3aMe-
THTb, YTO MOCJEJHHE HECKOJb-
KO CeKyH/| OH 6yleT Bpaularbcs
B MPOTHBOMNOJOXHOM Hanpas-
deHuu. [Touemy 3TO mpoHcxo-
JUT?

917.

Ynpyrue }HAKOCTH

4.123. «[lpbiryyasi» HAKOCThb.
Hekoropble  mamnyHu  jus
BOJIOC (a TakKxkKe Koe-Kakue
JIpYTHe XKH/KOCTH) OGHapyXH-
BAlOT CTPAHHYIO CHOCOBHOCTH
«IpblraTb», KOr4a HX HaluBa-
I0T, ckaxeMm, Ha OJioA0, 4a-
CTUYHO YXKe 3anoJIHeHHOe Ta-
ko# xkuakoctbto. Ecin nmanato-
uias cTpyHka J0CTaToO4HO TOH-

Puc. 4.123. [ Kaye A. Nature, 197,
1001 (1963).]

Kasi, TO y ee OCHOBaHUs 006-
pasyercsd HeGOJbLIOH TOpOUK.
3arem cTpyilka Kak 6yaTo or-
CKaKHMBaeT OT NOBEPXHOCTH
(puc. 4.123), u torna rop6uk
ucuesaer, HO nepej cJjaenyio-
IIUM CKAauKOM OH BO3HHKaer
BHOBb. [louemy o6pasyercs
rop6HK H no4eMy Mphraer
ctpyidka? Kaxumu ocobenHo-
CTAMH 06/121aI0T TAKHE «IIPhI-
ramoute» XHIAKOCTU?

917; 921; 922; 923.

ddexr Beiiccenbepra
BA3KOCTb
HanpsixK eHHsl

4.124. Sluuublii G6enok noJasert
Bsepx no crepxHw. Eciu cra-
KaH ¢ BOAOH MOCTABUTb Ha
BpalAIHACA JTUCK NPOHTPHI-
BaTe/fl, TO MOBEPXHOCTb BOJLI
y CTEHOK CTaKaHa HCKDPUBJISET-
csl BBEPX MOJ JeHCTBHEM LEH-
TpoGexXHOH cuabl. AHanoruy-
HYIO KapTHHY MOXHO HabJ10-
JlaTh, €C/H B XKHIAKOCTb, HAXO-
JALYIOCS B HEMNOJABHXKHOM
CTaKaHe, BIOJIb €0 OCH OMyc-
THTb  BpaulalHMHACA  CcTep-
JKeHb.

OnHako TakK BelyT cebGsl He
BCe KuaKocTH. IloBepXHOCTHL
suuHoro Oenka B CTaKaHe,
yCTAHOBJEHHOM Ha Bpalllaiwo-
memcs AlicKe, 6y1eT HMeTb Ta-
KY!0 e (hopMy, UTO H BOJAE, HO
€c/M MOrpy3uTb B 6ej0K Bpa-
HIalouUicsa cTepxkeHb, TO Oe-
JOK mnoBefeT ceGs CTpaHHBLIM
0o6pa3oM: BMECTO TOro 4tofbl
MOJHUMATbCA MO CTEHKaM, OH
MONOJN3eT BBEPX MO CTEPIKHIO
(puc. 4.124). XesiaTu, pacr-
BOPEHHBIH B ropfA4yel BoOje,
cHayaja Oyaer BecTH cebs
«HOPMaJIbHO», OJHAKO 10 Mepe
OCTbIBAHUAI 3TOT PacTBOp Tak-
)Ke  HauHeT  «3abuparbCs»
BBepX Mo crepxHio. [Tockoabky
JKHJKOCTb BpallaeTcsi, TO Ha
Hee, HECOMHEHHO, JeHCTByeT
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Puc. 4.65. Ilo ocu spawaiouetics
8006t wapuk gcnavisaer doasuie,
yem 8 HenodsudscHol sode.

Bcn/biBaeT ¢ ray6unsl 10 cm
npuMepHo 3a 2 c¢. Ecay nocra-
BHTb CTaKaH C BOJOH Ha JIHMCK
npourpeuiatens (puc. 4.65) wu
34CTaBHTb WAPHK BCMJBIBAThb
MO OCH CTaKaHa, TO Bpems
BCIJIBITHSA, Ka3anoch Obl, 10J-
KHO ocTarbea npexuum. Of-
HAKO OGHApPYXKHJOCh, UTO NpPH
ckopocTH  BpauleHuss  33'/
o6MHUH  1ApUK  BCILIbIBAeT
¢ r1y6unsl 10 cM yxe npumep-
Ho 3a 30 ¢. Uem obycJoBieHa
pa3Hula BO BPEeMEHH BCILIbI-
THSI M TMOYeMYy OHa CTO/b Be-
JHKa?

717—719; 1482; 1670.

I'pagHeHTH aaBJEHHS
ueHrpoGexHas cHaa

4.66. YepHHJbHbBIE KOJEUYKH
Taitnopa. Ecan xanuyTts yep-
HHJ B CTAKaAH ¢ BOJOH, TO Ha-
BepXxy ofpasyeTcs nNojakpallex-
HBIH CJIOH TOJLMHOHA IPUMEPHO
B nojcantumerpa. Ho ecau
CTakaH ¢ BOJOH COOCHO YyKpe-
MUTb Ha BpaUlAIOUIEMCH LHCKE
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NPOWTpbIBATENSl M  KaNHYThb
B BOJlY 4EPHU/A YYTh B CTOPOHE
OT OCH CTakaHa, TO 4epHuJa
6YyAYyT TOHKOH JIEHTOYKOH Mo
CmHpaJ/ji HaBHBATbCS BOKPYT
ocu (puc. 4.66). ITouemy uep-
HUJA yI1epKHUBAIOTCH B TOHKOM
ciaoe? Yto Mewaer MX mnepe-
MELIMBAHHUIO C BOLOH?

717; 720.

Puc. 4.66. Yepnuaovnowd caod Tad-
A0pQ 80 8PAWAIOLLEMCS CTAKAHE
¢ 8ododl.

Buxpu
cuaa Kopuoauca
MOMEHT HMNYJbCa

4.67. Boponka s BaHHoi. [IpaB-
na ju, yro B CeBepHoM moay-
IIapHH BOPOHKA, KOTOpas 00-
pasyercsl B BOJle, BhITEKAIOUIeH
yepe3 CJAHBHOE OTBEPCTHE B J1HE
BAHHBI, 3aKPyUHBAETCSA NPOTUB
yacoBod crpeiku, a B HOx-

HOM — no  yacoBo#. Ecau
B PAa3HbIX NOJYyWApHSIX BoOja
3aKpyuyMBaeTCsd B BOPOHKAX
B pasHble CTOPOHBI, TO He 3HA-
YHUT JH 3TO, UTO HA 3IKBATOPE

BOJa, BHITEKAsi H3 BaHHbLI, BO-
ofle He Bpauiaerca?

72, 721—736.

Buxpesble aBHxeHHS

4.68. Topnapo u BOASIHbBIE

cmepus. BepHo aH, yTO TOpHa-
Jl0 U BOIfIHbIE CMEPUH, NOAOOGHO
LLUKJIOHAM, BCerja BpauaoTca
B OMpeleleHHOM HampasJe-
Hun? Yto Aenaer BHAMMbIMH
3TH BuXpeBble mnotoku? Kak
JIBUXKETCA BOAA B BOJAAHBIX
cMepyax — BBepX HJH BHH3?
[Touemy BOpOHKaZ TOpHaJO Mo-
poit nepeckakupaerT ¢ MecTa
Ha wmecro? [lpuraruBatorcs
WIH OTTaJKHBAIOTCA Haxond-
npecss 6JaM3KO ApPYT OT Apyra
cmepuu? Ilouemy, HakoHel,
HEKOTOpble CMEpYH OKa3blBa-
I0TCA <«JBOHMHBIMH», KaK ec/u
Obl OHM COCTOSI/IH U3 [BYX KOH-
UEHTPUYECKHUX CI0eB?

224—226;
1070; 1080.

737—750; 1538;

4.69. Cmepuy B GYTblJKE MHHE-
paabnoit  Boabl. IlocraBbre
TOJbKO YTO OTKPbITYIO GYThIIKY
MHuHepaJibHOH BOAbBI B UEHTP
JMCKa T[pourphiBartenas, Bpa-
HIAIOLLErocsi €O CKOPOCTBIO
78 o6Mmun. Kak u caenosaJno
OXKHaTb, B OYyTblUIKe MOAHH-
MYTCHl My3bIPbKH; OAHAKO €CJH
6pocuTh B OYTBLIKY HEMHOro
caxapa WM APYroro KpHcTaljl-
JIMYECKOTO BEleCcTBa, TO B Hel
BO3HUKHET Hekoe nopobue
cmepua. YeMm o6yc/0B/EH 3TOT
cMepuy M OTKyla OH 4vepnaer
3HEpruo?

751—754.
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HenpaBunbHOA ¢opmbl. Ecam
HCTOUHHUKOM cBeTa GYAeT COJH-
e, TO Bbl CMOXeTe YBHEThb
TaKKe BOCbMHUKOHeYHble 3Be3-
ALl H CliupaJjy pasaudHod ¢op-
mbl. Kak o6bsicHUTD 3TO pas-
HooGpasue y30poB?

1091, r. 2, ¢. 256, 257; 1234.

5.125. YTpennue TeHu B rJja- |

3ax. OTkpbIB yTpoMm rjasa B
3a/JMTOH COJHUEM KOMHATE, Bbl
OYEeMY-TO HEKOTOpOe Bpems
OyneTe BHAeTb TEMHbIE TEHH.
IMouemy xe? Ecaun 3to Tenwu
KAKHX-TO 4acTHYeK, Haxojs-
HXCA BHYTPHU TIJasza, TO Mo-
yeMy OHH He BHJHbI MOCTOSAHHO,
a BCKOpe mnocJie TOro, Kak Bl
OTKPBLIY TJ1a3a, HCUe3aloT?

1091, r. 1, c. 212; 1168; 1233,
c. 406, 407; 1235.

Bocnpusitie nseta

5.126. Liserosoit apdekr Myp-
kuube, [lpn cna6om oceene-
HHYM CHHHI [BET HHOTA MOXET
Ka3aTbCsl Apye KPACHOro; of-
HAKO 11PH XOPOILEM OCBELIEHUH
pa3H4He B HX SAPKOCTH 4ACTO
6biBaer ob6patHbM. [louemy
OTHOCHTENbHAS SAPKOCTb Kpac-
HOTO H CHHErO [BETOB 33BUCHT
OT YPOBHSI OCBELLEHHOCTH?

332, 1. 1.

5.127. TMomocni Maxa. Ha-
CKOJIbKO PE3KO odepueHa Balua
TeHb NDH SIPKOM COJIHEYHOM
cBere? [IpucMoOTpeBLINCH K Hel
BHUMATeJ/bHO, Bbl YBUJHUTE [BE
TEeHHU: OJHa U3 HHUX, 6ojee TeM-
Hasi, YeTKO BIHCAaHa BHYTPb
Apyro#, 6oJjee ceetsoi. Buyrt-
pPeHHUH KOHTYp CBETJIOH TeHH
O4epueH TEMHOH [OJOCKOH,
a BHEWHHH KOHTYp — CBETJIOH.
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Ho Huuero oco6enHoro B 310M
HeT: TeHb J60ro mpeamera
umeer TakuHe xe kpas. (Ko-
HEeYHO, €C/1¥ HCTOYHUKOB CBETa
6yneT HECKOJbKO, TO KapTHHA
yenoxuutes.) Ha pue. 5.127
MOKa3aHo, KaK MOXXHO YBHIETb
KpaH TeHH ¢ TOMOULbIO KapTOH-
KH, KOTODYIO JepxKar nepej
JIOMHHEeCUeHTHOli Jamnoi. OT-
Kylda 6epyTcs cBeTJadl M TeM-
Hasl MOJIOCKH, OKalMJsolue
TeHb, @ TakXXe TMONYyTeHb?
MoxHo au ux copororpadupo-
BaTb?'

954, c. 146, 147; 1228, ea. 2;
1229—1232.

' B nepsnix
M3MEpPeHHIO AJHHBI  BOJHBI
HOBCKHX  JlydeH  ydeHble  10/b30-
BaJHch AHPPaAKUHOHHOH KapTHHOH
(kak OHM TOCZA CHWTAIH), BO3HH-
Kaiolled [pH NpOXOXMAEHHH DeHT-
reHOBCKHX Jiydeil CKBO3b OGBIUHYIO
wenb. Ha ¢orocHumkax o6Hapy-
KHUBaNHChb CBeT/Jble H TeMHble Mo-
JOCH; MO HHM H HLITAJHCh PacCuH-
ThiBaTh AJHHY BOJHbl DEHTFeHOB-
ckoro  uaaydenus. OaHako BMo-
CIeACTBHH 0Kasanoch, 4TO Habaio-
naemMass MMH KapTHHa HHKaK He
cBfAzaHa ¢ AHPpakiHed pPEHTTeHOB-
CKHX Jayuell, a OODBACHSIETCS TeM Xe
53¢ eKToM, KOTopHHA o06yca0BIHBaCT
«ABOHHYIO» TEeHb.

peuTre-

Puc. 5.127. 3ror onbir nossoaser ysuders noaocot Maxa. Ecau aan-
na HaxoduTcs Ha evtcote 30 cm OT IKPAHA, TO KAPTOHKY CAedyeT dep-
acaro 8 3-5 cm oT nezo. [lonocvl neaue paccmoTpers, ecau caeeka
nodsuzare KAPTOHKY 8 2Opu30HTaAbHOL naockoctu. [ Ratliff F.,
Quantitative Studies on Neural Networks in the Retina: Holden-

Day, Inc.]

IiseTosoii addekr Jlanna
- BOCNPHSATHE uBETA

5. 128. «Boo6paxaemblie» uge-
ta. Ecam npeamer sbirasigut
CHHUM, 3HAYHT, OH H3JyyaeT
CHHUMU CcBeT, He Tak au? Booos-
ule, Kak KasaJjochb 6bl, J0060H
BUJAMMBIH HaMH UBeT [IOJXKeH
COOTBETCTBOBATb  OMpejeJeH-
HOW JJIHHe BOJIHBI CBeTa HJH
KOMOHMHAUHNH HECKOJbKHX JJHH

BOJIH. IJABHUH JI3HI HeCcKoJb-
KHMH NPOCTBIMU ONBITAMH, KO-
TOpbIE JIerKO MpojenaaTb A0Ma,
MOCTAaBUJA 3TO YTBEpXKIeHHE
MO/l COMHEeHHe,

UTo MHOJAYYHTCA, €cJH BHI
clenaere [IBa 4epHO-Gesbix
auvanosutuea  (OAMH  uepe3s
KpacHblil ¢pHALTP, @ APYrOH —

3KCOepUMeHTax 1Mo j
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C 5TOH YAUBHTEJNbLHOH HI-
PYUWIKOH MOXHO IpOjJe/naTh
eute 6Gosee 3a6aBHbIA TPIOK.
Korpa «HO-HO» «CHNHT», CHH-
MHTE HUTKY C Na/lblla H 38KMHU-
Te ee Mexa1y O0bIIMM H yKa-
3aTelbHbIM naabuamu. Tenepb
JerOHbKO UIJENHUTE N0 pykKe,
KOTOpasi JepXKHT HHUTKY, Ja-
NOHLIO 1PpYro# pykH. Kak Toib-
KO KOJIECHKO HauHeT 3a6uparth-
¢s1 BBEpPX, OTIYCTHTE HUTKY —
KoJdecuko Oyjaer npoaodaxarb
JIBHT'ATbCSt BBEPX MO HHYEM He
yiepXKUBAaeMOH  HUTKe,  aK-
kypatHo cmareiBas ee. O3sa-
laubTe CBOMX Jpy3ed, noiman
UIrPYIIKY B KapMaH, Korjaa Bes
HuTKa OyneT HamoTaHa.

24; 56; 89, c. 183—184, 1760.

" Urpywka «uo-uo» npeacrasasier
cofoil  MasaTHHK Makcseasa  (CM.
51, ¢. 183) ¢ nBYMsI MacCHBHBIMH
JMCKAMH, YKpeIIeHHbIMM HA KOHUAaX
KopoTkoli oci. Ocb nmpoaera B neTJio
Ha KOHUuE /AJHHHOW HUTH. BHauane
HUTh HaMaTbiBalOT Ha ocb. 3arem
UIPYUIKY OTOYCKAlOT, ylepxHuBasi B
pyke ¢B0o6OAHbII KOHeu HHTH. Urpyui-
Ka HauWHaeT nadaTb, Bpallasfich BCe
6oicTpee H OblcTpee M kak Owl cKaTbl-
BasiCb MO HHUTH.

Korapa urpywka okaxercss B HHX-
Hefl TOuke, 0Cb MOXeT cBOGOAHO NpO-
BOpauuBaTbCA B [eTJe — 370 Oyjer
«cnsiniasi mo-uo». [lpu  ocaabaetuu
HHTH Ha OCb MOXeT HaMmoTaTbcs
1--2 BHTKa, TpeHHe YBeJIHUYHTCA,
¥ «H0O-MO» Ha4YHeT [OJAHHMAaTbCA,
HaKpy4YHBast HHTb. Tak OHO JOCTHIHeT
BepXHed TOUKM U ONATb HauHer

cKaTblBaTbCA BHM3.— [Tpum. ped.

2.48. bopb6a p3wpo. Korpa
npu 6opbbe A310/10 NPOTHBHHK
6pocaeT Bac Ha KOBEpP, Bbl MO-
XKeTe CMATUUTb NajleHue, ecin
BOBpeMsl yaapHuTe pPyKOH Mo
kospy. Ilouemy? Bo3amoxHo,
Takoe oluyuieHue o0ycaosJe-
HO CaMOBHYUIEHHEM; HO f1 Ha
cO6CTBEHHOM oImblTe y6eau/cs,

4To TakoH 3PPekT nelcTBH-
TeJbHO eCTh. %1 cam 3aHumMancs
B CeKI(HH A3I0]10, U BCSIKHH pas,
Koraa 3abbiBa/j MJAM ONa3ibl-
BaJ y1apuTb PYKOH MO KOBpY,
najgarb OblLI0 OOJBHO, €CcJH
Ke sijejalj 3TO BOBpeMsl, TO
UCMBITLIBAJ JHWb Jerkoe He-
y106¢TBO.

MomeHT cHabl
MOMEHT HMOyJbca
YCTOHYHBOCTD

2.49. BpawmeHHe H CHOC nyJiH.
H3BecTHO, 4TO NMPH ABUKEHUH
B CTBOJIE BHHTOBKH IyJsT NPH-
obperaeT BpaulaTesbHOE JjIBH-
)Kenue. BuHTOBKa, KcTaTtw,
NoTOMy TaK M HasblBaercs,
4TO B CTBOJIE Y Hee HMeTCH
BHHTOBbIE Hape3Ku, MNpoHas
yepe3 KOTOpbie NyJ/sl HAYHHAET
Bpamartbesa. € KakoH leabio
3TO jesnaercar

Korna nyas Bpauiaercs npo-
THB 4aCOBOH CTPeJKH (eCaH
CMOTpEeTh C3a/1H), ee CHOCHT
B1eBo or Mumenu. [Ipu Bpa-
WEHHH TyJIH MO0 4acoBOH
CTpeJKe €ee CHOCHT BMNPaBo.
[Touemy? Moxere Ju  Bbl
NPHUMEDPHO pPacCyHTaTb BeJu-
YUHY CcHoca nyau 6oabuoro
M MaJjoro Kaaubpos?

16, ¢. 536, 537; 26, c. 154,
155; 36, c. 53, 140—144; 37,

c. 148, 274; 38, ¢. 117—119; ]

40; 44; 64, c¢. 393—394; 89,
c.457.

LleHTp TaxecTH
MOMEHT CHJIbI
YCTOHYHBOCTD

2.50. Kunxknasa 6Gawnsa. Kak
Jyqlle BCero KJ/acTb KHHIH,
€CJIH Bbl XOTHTE COCTABHUTH M3
HUX HAKJOHHYIO CTONKY, HpH-
yeM Tak, 4yToObl HaKJOH Obla

Kak MOXHO Goablie (pHC.
2.50)?

Puc. 2.50. Knumnan O6awns —-
cropnpus 0an bubauorexkaps.

Caejyer Ju K1acTbh KHHUIH
TakK, u4ToOW KpaW Kaxaon
cjaenyoouied KHUTH NPUXOAHIICSH
10 UEeHTPY Mpeablaylien?

57—59; 1559; 400.

MomedT uMnyabnca

MOMEHT CHJIbI

UEHTP THAKECTH
MeXaHHUeCKHe HanpsixeHus
H Harpy3kH

2.51. Manawumue Tpy6u. Kor-
ja najaer BLICOKAas KHPIHY-
nast tpy6a, oHa OOLIYHO JIO-
maercs HanBoe. [Touemy ona
He najaer ueJHKomM? B kakowm

MecTe, MO BallleMy MHEHHIO,
JoJXKHa cJoMarbesl  Tpy6a?
Byner au wu3aiom obpauied
B CTOPOHY 3eMJH HJH Hao6o-
por (puc. 2.51a)? [locrpoiite
U3 JeTCKHX KYOUKOB BbICOKYIO
6aulHI0 H TOCMOTpHTE, B Ka-
KYI0O CTODOHY OHa H30THeTCH

npu najenun? Ecam naaawo-

Mopx paccyxpaaer o KaaccHuyeckoil mexauuke 41
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onpejpeasitorct  ero  ¢opma
u wupuHa? [louemy Ha ‘HeGe
HaJl 3THUM Y4YacTKOM BO/bl
HabJ/l0aerTcsi  COOTBETCTBYIO-
IWHA TEMHBIH TPeYroJbHHK?

399; 954, ¢. 43—46, 152—153;
991; 992, ¢. 74—80.

5.22. FnsHuenas yepHasi
TKaHb. [louemy OjfHU TKaHU
6sectart, a apyrue — Het? Ilo-
yeMy 4epHbIH (eTp ¢ oxHOH
CTOPOHbl  BBITJISIAUT  TJSHIE-
BHIM, @ C APYrOH — MAaTOBBIM,
TycKAbIM? UepHbie KpacKH A1
cTeH ObLIBAIOT Kak TJSIHUEBbIE,
tTak ¥ maroBbie. Kak uepHas
MOBEPXHOCTb MOXKeET 6J/iecTeTb,
€Cc/IM MpeMET 4YEepHOro IBeTa
MorjouiaeT CBET B BHIAHMOM
crekrpe?

253, ¢. 278, 279; 533, c¢. 35—
38, 1200, c. 207—208; 1220.

OntHka
MaJeHbKOT0 OTBEpPCTHHA

5.23. llepesepHyThbie TEeHH.
[Iponenaiite B maoTHO#H Gymare
6ysaBoYHOE OTBEPCTHE, YKpe-
MUTE €€ HA PACCTOSTHUM NOPSL-
ka 10—15 cM or opHoro raa-
3a (npyrod raas npuKpofTe),
a 3areM MeXIYy OTBEPCTHEM
M OTKpbITbIM TJ1a30M MOMECTH-
Teé TOHEHbKHH TBO3AHK {pHC.
5.23,a). OCTOpPOXHO MOJBH-

Puc. 5.23,a. Nomecrure neboab-
woll e8030uK mendy eaa3om u oT-
8epcruem 8 KAPTOHKE.

raite ero, mnoka B KpyX-
Ke CBeTa OT OTBEPCTHS BbI HE
yBHJHTE TeHb (puc. 5.23, 6).
[Touemy nosipasieTcs 310 U306-
paxKeHHe M [Oo4YeMy OHO Iepe-

BEPDHYTO MO OTHOWEHHUIO K 'BO3-

Puc. 5.23,6. Tenesoe uszobpasce-
Hue 28030UKQ HQ (OHe 0TBEPCTUA.

Ona noscioay fiBJIsieTcsi B LBeTe

360, c. 66, 67, 533; 999.

nuky? Tlouemy kaxercs, 4ToO
TEHb HAaXOJHUTCA MO JAPYryw
CTOPOHY OTBEPCTHSA?

533; 993; 1582.

FeomeTpHueckas onTHka
JHbpaKuHs

abeppauunu

pa3pewawonas crnoco6HOCTb
doTomerpus

5.24. Kamepa-o6ckypa. Ilpo-
crefiwni poroannapar (kame-
pa-obckypa), KoTopblii Ge3
TPpYAa MOXET cjelaTb KaX-
IIbIH, HMeeT BMecTO O6hLEeKTHRA
6ysaBouyHoe oTBepcTHe. Boaee
TOrO, ¥ 3TOr0 OTBEPCTHS €CTh
JlaKe Psil IBHbIX IPEUMYIIeCTB
nepea JHH3aMH: OHO, Hanpu-
Mep, He IMPUBOAHT K JHHeH-
HbIM HCKaXKEHHSIM W ofecrneyqH-
BaeT HEBEPOSITHYIO TJyOHHY
peskoctu. Cosnaer JH OHO
BoOO1LEe KaKHe-Jub0 3aMeTHbIe
HCKa)KeHus? B uactHOCTH,
nopoXKJjaeT JH Kamepa-o6CKY-
pa xpomartHueckHe abeppa-
uuu? KakoB  onTHUMaJdibHblil
auamerp oteepctusi? Urto Oy-
JleT, ecJld OH okaxkeTcs 607b-
e HWJAd MeHbUle ONTHMaJb-
HOTO?

994—998; 1501—1503; 1586;
533, ¢. 32—35; 900, ¢. 77—94;
1230.

5.25. TeHH JAHCTbEB H COJIHEY-
Hoe 3aTtmeHHe. Ecay BO BpeMs
COJIHEYHOrO 3aTMEHHUSl Bbl MO-
CMOTpHTE Ha TEeHH, KOTOpbIE
oT6pachIBAIOT JIUCTbS J€peBa,
TO YBHAHTE Ha 3emJje H3obpa-
JKeHHs1 COJIHEUHOro JHuckKa, Me-
pekpbitoro 3emHol Teubto. Io-
yeMy BO3HHKAIOT 3TH H306pa-
x)eHus? Habawnalores au oHu

BCerja WJH TOJbKO BO Bpems
3aTMeHHus?

121
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TOK, BeJHUHHA KOTOPOro emre
He cMepTeJbHa, HO A10CTaTO4YHa
AJs TOro, yrobnl BbI3BAaTh He-
IPOU3BOJILHOE COKpallleHHe
Mbllil PykH (pyKa Kak 6bl
«NpUJIHTNIAET» K TPOBOAY), TO
COTNPOTHBJIEHHE KOXH IOCTe-
NeHHO YMEeHbIaeTCsi, H B KOH-
11€ KOHILLOB TOK TOCTHI aeT cMep-
TEeJbHOH [Jisl 4eJOBEKa BeJH-
yuubl B 0,1 A. Yesoseky, no-
maBlieMy B TaKyl ONAacHYIo
CHTYalUIO, HYXHO KaK MOXHO
CKopee  noMoOub, CTapasich
«OTOPBATb» €ro oT NpoBOja, He
nojBeprasi MpH 3TOM ONACHOC-
TH cebs.

6.2. B Touke CONpHKOCHOBEHHs
JABYX pa3HblX MeTaJJOB BO3HH-
KaeT TaK Ha3blBaemasi KOH-
TaKTHasi PasHOCTb IOTeHLHa-
JIOB, KOTOopasi obycsosieHa
passuuuem SHEPreTHYECKHX
YPOBHEH 3JIEKTPOHOB IIPOBO-
AHMOCTH B 3THX MeTaJsJjax.
Korga gnanka JsirylwikH mnpH-
Kacajgacb K [nepekJajiHHe,
3JeKTpHUeckasi lenb, obpa-
30BaHHas nepekJaaiHHOM,
KPOHIUTEHHOM H JanKo#, 3a-
MblKajgach, MO HeHd Ha4yHHAaJ
HATH 3JEKTPHYECKHH TOK, KO-
TOPLIH U BbI3bIBAJ COKpalleHue
MBIHILL J1anKH.

6.3. Pyky yaepxuBaior Ha npo-
BOJ€e OTHIOLb He 3JeKTpHue-
cKkHe cuibl. [Ipoxons mo Mbiui-
11aM PYKH, TOK 3acTaB/sieT HX
COKpaliaTbCsi, H pyKa Kpenko
«CXBATBIBAET» MPOBOJ. DJEKT-
pukd, paboTasi ¢ NPOBOAAMH,
KOTOpble HaXOAATCH (HJIH MO-
T'YT 0Ka3aThCsl) MOJ Hanpsxe-
HUeM, CTapaloTCa NpUKacaThes
K HUM TBLJIbHOH CTOPOHOH PYKH.
B asrtom cayuae cokpalenue
MBLIILIL 0OX AeHCTBHEM TOKa,
HaATNpoTHB, or6pachiBaeT pykKy
OT NpoBoOAA.

6.4. [log Bo3seficTBHEeM HepB-
HOTO  HMIIYJbCa  HEKOTOpble

ocoOble KJeTKH HauHHaIT Npo-
nyckaTtb 4yepes membpaHbl Mmo-
TOK HOHOB  (3JIeKTPHYECKHH
TOK). ¥ 3JeKTpHuecKoii pbiObl
3TH KJETKH COeJIHHeHbl nocJe-
IOBaTeJbHO OT TOJOBBI [0
XBOCTa, H MeXJAYy roJOBOH H
XBOCTOM  PbIObl  cO3gaercst
6oJibliasi pasHOCTL MOTEHIHA-
JIOB (Pa3HOCTL MOTEHLUHAJOB B
KaXa0d KJeTKe paBHA TpH-
mepro 0,15 B). MuoxecTBo
TaKHX NOCJeq0BATEJNbLHbIX Le-
TOYeK 3JEKTPUYECKHX KJeTOK
COeHHSIOTCH  IapaJJielbHo.
B pesysbraTe BO3HHKaeT TOK,
AOCTATOYHBIH O/ TOro, 4TO-
6bl  OrYWHTb HJAH  YOHTb
XKepTBY Hau Bpara. Hamnpu-
Mep, Y THrFaHTCKOIO MOpPCKO-
ro ckara Torpedo nobiliana
napaJnjenbHo coegHHenbl 2000
TaKHX LiernovyeK, Kaxaas U3 Ko-
TOpbiX comep:kHUT okosao 1000
COEeJHHEHHBIX MNOCJe10BaTeNb-
HO  3JIeKTPHUECKHX  KJIEeTOK.
[Ipy mnogo6HomM nociaenoBa-
TeJbHO-NapaJJeJbHOM COeIH-
HEHHH uepe3 Kax Ayl KJEeTKy
TeyeT caabbill TOK, a cymmap-
HbIM TOK JAOCTAaTOYHO BETHK. ¥
IIPECHOBOJHbIX 3JEeKTPHUECKHX
pbI6 TOCJIEA0BaTEbHO COENH-
Hsiercst 60Jblliee YHCTO KJIETOK,
TaKk Kak MpPOBOJIMUMOCTL Tpec-
HOH BOJB! 3HAYHUTEJbHO MEHb-
we, ¥ 4robbl poiba MmorJga
€co31aThb TOK TakKoO# »Ke BeJH-
YHHBI, Pa3HOCTb MOTEHIIHAJOB
MEXK/y €€ TOJOBOH H XBOCTOM
JOJKHA ObITb 3HAYHTENbHO
6oJblie.

6.5. Msico (rnaBHbiM 0o6paszom
cojeprKallasca B HeM BOJa)
MOrJIOULaeT BBICOKOYACTOTHOE
H3Jy4eHHe, KOTOPOoe MPOHHUKA-
€T B Hero Ha rAyOHHY NOpPSA-
K& HECKOJbKHX CaHTHMETpPOB,
npuyeM rJyOHHA NPOHHKHOBe-
HHS TeM OoJiblie, yeMmM HHXKe
yacTora H3sayuyedHusi. DBoub-
IHHCTBO BbICOKOYACTOTHBIX
neyefi paboraeT HA 4YacToTe

2450 MTI'u; Boaubl Tako#l uac-
TOTLI ITIPOHHKAIT B MSCO Ha
ray6uHy NPUMEPHO 2 CM H XO-
pouwio nporpesatoT ero. Buytpu
neyb CKOHCTPYHPOBAHa TaKHM
06pasoM, 4TO MHKPOBOJIHbI
«OXBaTLIBAIOT» MSICO CO BCEX
cTOpoH. Ecsin Kycok He caui-
KOM BeJIHK, TO KOJHYEeCTBO H3-
JyYeHHs, Joxolsliee L0 ero
LLeHTPa CO BCEX CTOPOH, MOXeT
okasaTbcs GoJgblie, yem H3Jay-
YeHHe, KOTOPOoe MOorJoLaeT Ms-
co Ha raybHuHe | cm ¢ J1060#
H3 CTOpOH. B pesysbTare msico
BHYTPH npokapHuBaeTcsi GbicT-
pee, ueM cHapyxu. OmHako
BO3MOXEH H TPOTHBOIOJOX-
HBIH 3 eKT, ecaH KyCOK CJIHII-
KOM BeJHK HJH MHKPOBOJIHBI
TIPOHHKAKOT B HEro He paBHO-
MEPHO CO BCeX CTOpPOH Ju60
HEJAO0CTaTOYHO TIY60KO.

6.6. DJEKTPOHbI IBHIKYTCS IO
LeNH C OTHOCHTEJbHO Heb6OJIb-
w0t ckopocThio (mopsigka 107
M/c), OMHAKO CHrHAJ (H3MeHe-
HHe 3JeKTPHUeCKOro ToJs B
IIPOBOJHHKE)  pacrnpocTpaHs-
eTCs MOYTH CO CKOPOCTBIO CBe-
ta. CBeT «3a)KHraeTcsa», Koraa
J0 JIaMIIOYKH HOXOZHT HMEHHO
CHTHAJ, @ He CaMH 3JeKTPOHHL.
CHrHasl MoxXeT HOHUTH A0 HHTH
HakaJsa 3a BpeMmsi, pasHoe | Hc
(nanocekynjaa, wau 107° ¢).
Onnako, uto6bl HHTH HauyaJja
CBETHTbCHA BH/IHUMbIM CBETOM,
3JEKTPHUECKHH TOK JOJIKeH
HarpeTb ee 10 TeMmnepaTyphi
MopsilKka HeCKOJbKHX ThICsY
rpagycos KeabBuua. Takas
TeMmieparypa OOBIYHO [AOCTH-
raercsa yepe3 0,01—0,1 ¢ nocae
BKJIIOUEHHS TOKA.

6.7. Korpa aBa wmartepuasa
(ckaxeM, nogowWBb Tydeib H
KOBED HJH KOWa4yH# Mex U
CTeKJISTHHAsl 1ajJo4yKa) COINpH-
KacarTcsl, 3JeKTPOHbI H3 OHO-
rO H3 HHX TYHHEJNHPYIOT 4epe3
NMOBEPXHOCTHbIH  3Hepreruuye-
CKHH 6apbep B japyroé. Ecuaw,

Kparkue orsetnl 249
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uepax 3acToOHHBIA  BO34yX.
B HHBIX 3TO [edCTBUTENbHO
TaK, OAHAKO eCTb Mellephl
(cnesieosiorH  OKPECTHAHM  MX
«JIOTOBaMH BeTpa»), Tle y BXO-
a TOCTOSIHHO AYeT CHJbHbBIN
Berep. [louemy? Ewe O6onee
CTPAHHbBI «IbILIAUIHE» NTEULePbl,
B KOTOpbIX BO3AYX TO BXOIHT
BHYTpPb, TO BhlxoauT. UTo BbI-
3bIBaeT TaKOe [BH)KEHHE BO3-

ayxa?

318, «c¢. 143, 144; 319; 320.

3.9. 'paduk  AeKOMIpeccHH.
[Ipn rayGoKuX ROPPYyKEHUAX
noJ BOAY BCerja cyuiecTByer
OMAacCHOCTb KECCOHHOH 6oJses-
HHU, TIpU KOTOPOH pacTBOPEH-
HbI# B KPOBHM H TKaHAX TeJqa
a3oT o6pasyeT My3bipbkKH. JTO
He TOJbKO BbI3bIBaeT 6o0Je3-
HeHHble OLLYLUeHHsl, HO W Yr-

poxKaeT OonacHoOCTbIO, ﬂOpOﬁ —

cmepreabHoll. [lostomy BHI-
X0J Ha MOBEDPXHOCTb [POHU3-
BOJAUTCS  MOCTeNeHHO, UTo-
O6bl a30T BBHIXOOMJ H3 TKaHeH
6e3 o6pa3oBaHus My3bIPbKOB.
Bam, HaBepHOe, HPHXOAHJIOCH
3TO BHIETb B KHHO: HBIPAJb-

ILHK B IPOLECCe BCIIBITHS Bpe-
Mfi OT BpEMEHH OCTaHaBJIH-

BAeTCsi Ha ONpejeJeHHbIX IY-
6unax. I'ne, no Bawemy MHe-
HHIO, OH OCTaeTcsl AO0Jbllle:
y caMmMoH [IOBEPXHOCTH, Ha
MaKCHMaJbHOH TrJybHHe HIH
rae-to  nocepeanHe? S 6wl
cpa3y oOTBepr nMnepBoe IMpel-
NoJIOXKEeHHe, OJHAKO rpaduk
nexkomnpeccuu {puc. 3.9) ro-
BODHT, UTO camble AJUTeNb-
Hble OCTAaHOBKH HYXHO Je-
JaTh HMEHHO Yy MNOBEDXHOCTH.
[Touemy? Kak rayB6oko MOXKHO
HBIPHYTb, 4TOOBI TNPOHM3BECTH
BCIJIbITHE §€3 OCTaHOBOK?

323; 324; 560.

54 ®dusnuecknit deiiepBepk

100

Bpemna, m

300

Puc. 3.9. I'paguk dexomnpeccuu nocie npebol8anUA 8 TeueHue 4aca
Ha eaybune 60 m (cozaacno pexomendayuu BMC CITA). IMynkrup-

Hoil aunuetd 0603Haveno dasaenue Ha yposue mopsa. [Schenck H.
Jr. Amer. J. Phys., 21, 277 (1953).]

TenaoBoe
pacwinpenue

H CXKATHUE TeEa
(3.10—3.15)

3.10. Fopsiuan BOaa BBIKJIIO-
yaercs cama. Korma npuor-
KPBIBAIOT KpaH ¢ ropsiueit Bo-
J0#l, MOTOK BOAbI TOCTENEHHO
YMEHbIlIaeTCsA M MOXKeT Aaxe
coBceM TnpekpaTuTbesi. C Xo-
JOAHOH BOAOH MOAOGHBIX He-
NPHUSITHOCTEA He CJaydyaercs.
[Touemy Xe Tak NJI0OXO BengeT
ceb6n ropsauas Boga? Ilouemy
3TO IPOUCXOLUT TOJBKO B TOM
clnyyae, Koraa KpaH OTKpHI-
BalT B MepBBIH pa3, a NOTOM
BOJd YyXKe Te4YeT HOPMaJbHO?

Tennosoe pacurupenue

3.11. Jlonaiowuecs TpyObI.
[Touemy BOZOMPOBOAHBIE TPY-
6bl HHOrAA JOMATCS 3UMOM?
Ecau Bona Bcero uub Hamep-

3aeT Ha BHYTPEHHHE CTeHKH
Tpybpl, TO Tpyba HE HCNBITHI-
BaeT BOJbLIOH HArpy3KH H, Ka-
3aJ0Chb Obl, JOMATHCS He JOJAXK-
#a. Kpome Toro, tpy6a o6biu-
HO JlonaeTcs He TaM, rae Ha-
mep3aer gen. Tak nouemy xe
paspeiBatorcss Tpy6ul? HHor-
na BO u3bexXaHHe pa3pbLIBOB
OTKPBLIBAIOT HAaXOASILIHEeCss Ha
yJaulle KpaHbl, YTOObl M3 HHX
HelpephBHO Kanajna Bojar
[Tomoraer au 3t0? Hakownel,
CIpaBeiJIHBO JH IIMPOKO pac-
NpoCTpaHeHHOe  yOexXJeHHue,
4To TPyObl ¢ TOpsAuYeH BOAOH
JONalTCcs yalle, 4eM ¢ Xo-
gonHo#? (Ecan Bbl orBeruan
Ha 3TH Bonpocbl, nonpobyfite
00bACHHTL, MOYEMY TpeluluHa
B JIONHYBIIel Tpy6e Bcerjpa na-
pannenvia eil. Tpy6a HHUKOr-

na He Jomaercs Mnomnepek.—
Ped.)

253, c. 136, 137; 338,
36; 339; 390, c. 82, 74.

c.35,
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onuccesi:  2001»  acTpoHaBT
BBIXOAHUT HA HECKOJBKO CEKYH[
B OTKPBITBIH KOCMOC Ge3 3a-
wutHoro ckadanapa. (Aprtyp
Kaapk, aBTOp ONHOHMEHHOrO
pomaHa, CYUTaeT, yTo 3TO BO3-
MOXKHO 6e3 ocoboro Bpena AJs
acTpoHaBTa). byner Jau y ue-
JOBEKA OlIYylIEHHe X0J0/a
1P TAKOH MpOryJjiKe B KOCMO-
ce?

KakuMm 06pa3om HeKOTOpble
Joau npucrnocabinBaloTcs pa-
60TaTb Ha CHJALHOM XOJ0je?
Hekoropule penurunosHbie ¢a-
HaTUKH, 4TOOLI 10Ka3aTh CTOH-
KOCTh CBOErO J1yXa, 1aKe npej-
MOUUTAIT NPOTHBOECTECTBEH-
HO XOJIOJHbie YCJOBHSl Y-
IIECTBOBAHUS.  YHUKaAJbHbINA
NpEMep NPUCNOCOOJEHHOCTH K
xojony obuapyxua Hapas
JlapBuH y HHIeHUEB MJeMeHH
fIran B MOxHo# Amepuke:
npu  Temneparype, GJH3KOH
k 0° C, OHH eBA MPUKPBIBAIOT
liedd  MeXOBOH  HaKHJKOH.
Kakue ¢usnueckue H3MeHe-
HHST JIOJIKHbI TMPOHCXOAHThb B
opranusme, u4TobGbl nopo6Has
ajantagusi K X040y cTana
BO3MOXHOH?

[Touemy, HakoHeu, Bbl ApO-
KHUTE, KOT'la BaM XOJOJHO?

253, c.

140—142; 344, ea.

Puc. 3.84. «On Obin cauwikom
pasodparcuresens.

4, 5; 412, c. 498; 428; 459,
460; 463—465; 790.

Morepn renna

3.85. Tennaousoasiuuss napo-
nposopos. OTKpLITHE napO-
NpPOBOJAbl 4aCTO OOMAaTHLIBAIOT
ac6ecToM, 4TO6Gbl YMEHBUIHTb
norepu Tensa. OTclona, Kasa-
J0Ch 6bl, MOXXHO ObLIO 3aKJ0-
YUTh, 4YTO acBecT xyxKe Mnpo-
BOJHUT TemJao, 4YeM BO3JAYyX.
Huaue 3ayemM Tparuthcs Ha
ac6ectoByio uszoasiuuio? Ho
HeT — ac6ecT NPOBOAHUT TENJIO
Jydlie BO3Jyxa. 3aueM XKe
torga ob6marbiBaTtk TPYObl,—
MOXXeT ObiTb, HMEHHO 3TOro
U He cJjejyeT jeaarb?

253, ¢. 74.

KonBeKuus

3.86. Kyna ayer setep B rpo3sy?

U BamM cHHONTHK HHU K deMmy,
Ut06 3HATh, Ky1a IOAYET BETEP.

bo6  Huaan, «Ilo03emnoiii
HocTaAbeuvecKul 6.4103»
Ecau

rpo3a  MPOUCXOJHT

rje-T0 B HECKOJABKHX KHAO-
MeTpax OT Bac H JBHXKeTCs [10
HanpaBJ/eHHIO K BaM, To Kyia
JlyeT BeTep: B CTODOHY IpO3bl
HJaH B Baly ctopoHy? Ckopee
BCEro, Bbl 3aMeTHTe, 4TO MO
Mepe npuOIMKEHHS  TpOo3bl
HanpasJ/jeHHe BeTpa MeHseTcH.
[Touemy?

300, c. 4; 362, c. 47; 363, c. 105,
106.

KoHBekuus

3.87. Cepe6pHcTbie BOJHBI OT
naabua. HacbinbTe HEMHOro
MEJIKHX aJIOMHHHEBBLIX OMHJIOK
B MJocKylo O6aHKy c Jpesec-
HbIM CIHPTOM, 3akpoHTe ee
KPBIIWKOR H NOCTaBbTE B XOJIO-
JuibHuK. Koraa 6aHka pocra-
TOYUHO OXJAJHTCs, AOCTaHbTe
ee M MNpuHIOKHTe ¢OOKYy na-
Jgey. Bosne naabua o6pasy-
IoTcs  OLICTPO  pacxoasluuecs
cepeGpHCTbIE  BOJHbl  (pHC.
3.87). Uto nopoxkapaer 3TH
BOJIHBI? (AJIIOMHHHEBBIH MOPO-
WIOK HYXEH TOJbKO AJsl TOro,
y1oObl C/1eaaTh HX BHAHMbBIMHU.)
Yro cayuniocb 6bl, ecad Obl
6aHKa cO CIUPTOM HaXOAHUJIACh
npH KOMHATHOH Temmeparype

Puc. 3.87. Boanot, uyuwsue or narvya e wawxe co cnuprom. [ Stong
C. L. The Amateur Scientist.— Scientific American. 1967.]
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npuxonar B xpam Ce. Makona,
rie  KypAtcsi  6J1arOBOHHA.
B Gosblioe cepeGpsiHoe Ka-
JHUJ0, TMOABelLIeHHOe K MOTOJ-
Ky, HaKI1ajblBalOT ApPeBecHbIH |
yrojib H 6J1arOBOHHbIE BellecT-
Ba. CHawana Kajujo CJAerKa |
NMOATANKHBAIOT, a 3aTeM lec- |
TEPO CcayXHuTened pacxaqu-‘
BAIOT €r0 TakK, YTO aMILIUTYyAa j
KOJeO6aHUH [OCTHTaeT TMOYTH ;
180° (puc. 2.58). Ipu packa- |
UMBAHHK YTOJb — Ha PajgoCThb g
NaJOMHHKAM — XOPOLIO pas- |
ropaerca. Hac xe unrepecyer |
caM npouecc pacKayuBaHUs. |
OH ocyuiecTB/sieTcsl caeayo- |
UMM 06pa3oM: BepeBKYy MOATH-
THBAIOT NPUMEPHO Ha MeTp, !
KOrja Kaiu/ao MPOXOAUT HHXK- |
HIOO TOUYKY TpPaeKTOPHH, H '
OTMYCKAIOT Ha TaKylo XKe LIH- .
HY, KOrZa OHO MAaKCHMAaJbHO !
OTKJIOHSIETCA OT BEPTHKAJH. |
Kakum o6pasom Takoe nepuo-é
Auyeckoe  MOATATHBAHHE U |
OTMYCKaHHE BEPEBKH yBeJH- |
YHBAET AaMIUIMTYAY KoJe6a- -
HUR? !

10, c. 127—135; 60, ¢. 172—
182; 319, ¢. 105—107.

Pesonancubie koJsieGaHus

2.59. BcnyuuBaHue [0poOru.
Ha nopore, koTopasi mepBo-
HayaabHO O6blla POBHOM, BO3-
HHKaeT yxab, a Bcjel 3a HUM
yepe3 HeKOTOpoe BpeMs cuie
oauH. Kaxercs, o cam cobo¥ ;
BhHIpacTaer TMoMepek AOPOrH.
WU nopora — 6yap TO TrpyH-
ToBad, acdanbTHpPOBAHHAA
WIH paxe OeTOHHas — cTa-
HOBHTCHl MOXOXKe# Ha CTHpaJib-
HYI0O J10CKYy, OCOBeHHO mnocne
LOXKIA, KOrjga B CKAadkax
coGupaercs Boja.

[TonoGroe sBAeHHe HabI0-
Jaercss Ha TpaMBaHHBIX W
XKeNe3HOLOPOKHBIX nyTHX.
Koraa no rtakomy pedbopmu-
DOBAHHOMY Y4YacTKy MPOXOAMT

44

busuyeckuii deitepsepk

et o

noesjl, BO3HHMKAeT CTPaLIHbIH
rpoxor. Henapom noaoGuble
Y4aCTKH Ha3bIBAIOT <«PEeBYIIHU-
MH>,

Ananoruunsie «CTHpanbHbIE
JIOCKH» BCTPEUYAITCH JIBIKHU- |
Kam Ha JbbkHe. [louemy BO3- |
HHKaeT Takasi BOJIHOO6paSHaﬂf
(«rodpupoBaHHas») nosepx-i
HOCTb M YeM OmpejessieTcs ee|
nepuon? Moxere nu Bbl ole- !
HUTb 3TOT MEPHOJ, MOLENHPYS |
onucanubll 3hdekT B SILLMKE |
C MeCKOM C MOMOUuIbI0 HeGOJb-
LIOTO KOJlecHKa?

89, -390, c.
170—172.

41, 73; 70, c.

CBsizannble rapMOHHYECKHE
KoJeb6anus

2.60. Kak yMeHbIIHTb Kauky
kopabas? OG6piuHO Kauka Ko-
pab/ia co3aaer JUIIb HENPHUST-
Hble OLIYUieHUsI; OJHaKO, ecnug
BOJIHBI HAUMHAKOT pacKauyu- |
BaTb kKopabJb C YacTOTOH,
coBnafamwliiel ¢ ero co6CTBEH-
HOH, KayKa CTaHOBHTCS omnac-
Hol. [losTomMy Ha HeKOTOpBIX
Kopabasax YCTaHaBJHBAIOT
ILUCTEPHbI, KOTOpble YacCTHUYHO
3anoJ/HAITCA BOAOH M cayKar
/11 YMEHbUIEHHS] OMaCHOCTH
(puc. 2.60). Pasmepn Takux
UHCTEPH THIATENbHO pacCyH-
ThiBAlOT H mnojabupalior Tax,z

yTo6bl cobOCTBeHHAs 4YacTora

Puc. 2.60. [onepeunoe ceuenue
yucreprsl, nPedHasHawennol d0asn
YMEHbUEHUS KAUKL Kopabas.

KoneGaHUH Haxogdauiedca B
HUX BOJBl COBMajana ¢ peso-
HAHCHOH 4acToTol Kopabas.

He «kaerca nau Bam 3710
cTpanHbIM? Benb ecan cober-
BeHHbIE YacTOThbl KoJebaHu#

BOABl B UHCTepHe M Kopabas
COBMAaAaloT, TO KAKUM 06pasom
TaKHe LUUCTepHbl MOTYT yMeHb-
IWHTb KaykKy Kopabasa?

44; 88, c¢. 202, 203; 60, c.
248; 70, ¢. 153—157.

Kone6anuss masiTHHKa
YCTOHYHBOCTH

2.61. INepesepHyTbiii MAATHHK
H OJHOKOJECHBbIH BeJOCHMen.
[IpencraBbre ce6e, uTo BH
nepeBepHy/H MasiTHHK H [Obi-
TaeTech MOCTAaBUTb €ro BePTH-
KaJbHO Ha crepXXeHb. Masnr-
HHMK CTaJ/] HeyCTOHYHBBIM U Na-
JaeT OpH MaJjellleM TOJ4YKe.
OnHako ecau 3acTaBHTb MOJ-
CTaBKy, Ha KOTOPOH CTOHUT
MasiTHHK, LOCTAaTO4YHO OLICTPO
Ko/1e6aTbCsl BBEPX-BHH3, TO OH
6yzeT yCTOHYHB O OTHOULIEHHIO
K MajblM OTKJOHEHHSIM.

[Tlono6upiM e ob6pasom
yAepKHBAOT paBHOBecHe Ha

Puc. 2.61. Ecau 3acrasure nod-
cragky docraro4no ObicTpo Ko-
1e6arvca 8 B8epTUKarbHOU nAo-
CKOCTU, nepesepuHyToill MAATHUK
He ynader.
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6aukoBan camoe noapobHoe
onucauue dochernos. O mpo-
fesjaJj onbT Ha cebe: mMpHcoe-
JHHUB OJIMH 3JIeKTPOA KO J6Y,
Npyroi — Ko pty H ObICTPO
3aMblKasi U pa3mblKasi 3JEKT-
pHUECKYIO UeNMb MPH MOMOUH
UEeMOYKH H3 MeTaJJH4YeCKHX
IIapHKOB, OH CcyMeJ Bbl3BaThb

yCcTOHUMBBIe 3puTedbHble 00-
pasbl» [1223].

B nocsnenHee Bpems H3yue-
HHe (pocheHOB yXKe He Mpel-
craJjser coGOH 4YHCTO akKaje-
MUYECKHII HHTepec, TaK KakK He-
JlaBHO HCCJAeI0BaHHs MOKasa-
JIH, 4TO cJenble JAH, KOTO-
pble crnocobHb  HabawOAaTb
tocdennl, B GyAyULeM ¢ HX MO-
MOLLbIO MOTYT MOJYYHTb HC-
KyccTBeHHOe 3peHue. MuHua-
TIOpHAsL TeJeKamepa, Inome-
lIIeHHASl BHYTPH HCKYCCTBEHHO-
ro raasa, 6yleT nochliaTh CUr-
HaJ B MHHUATIODHBIH KOMIbIO-
Tep, pasMelleHHbIH B oOnpakse
oukoB. Komnbotep B €BOIO OUe-
peab craHerT Bo30yXK/1aTbh MO3T
yepe3 3JEKTPOAbI, pacnogao-
JKeHHble BOIM3W BHCOUHbIX A0-
aeil mosra. Ecau tenekamepa,
CKa)eM, «OOHapyXHT» Mpej-
MET cJjeBa OT YeJoBeKa, TO
KOMIbIOTEpP MOAACT Hanpsxe-
HUE HA 3J1EKTPOJL, CTHMYJAHPYIO-
uiui nosipJeHye ocgeHa B Jje-

BOH uactu nmossi 3penus. Ta- |

KUM 06pa3oM 4eJOBEK CMOXKeT

BU/IeTb BHEW HUH Mup.
[Touemy docdeHbl BO3HHKA-

[OT MPH HaXKaTHH Ha TJazHoe

s16J10KO, 3JeKTPHYECKOM BO3-
OyxKJleHUun WJIu XKe NpH N0J-
HOM OTCYTCTBHH KaKoro-jau6o
BHelIHero BO36YX/eHUsi?

1223; 1572; 1573.

3azepKKa 3pHTEJIbHOTO
BOCTIPHATHS
HHTEHCHBHOCTb CBeTa

5.122. Llenoyka yanunbix ¢o-
Hapedd. Korna Bam npugercsa

exatb MO yJule B CyMepKH,
nocrapaitecb 06parHTb BHH-
MaHHe, Kak BKJ4awTca ¢o-
Hapu: OHH 3aropawTcs BAOJb
yaAuUbl OfHH 32 ApyruMm. Jlei-
CTBHUTEJbHO JH 3JEKTPHUECKO-
My TOKY TpebfyeTcd Takoe Bpe-
M#l, UTOObl «IPOHTHY» OT OJHOTO
¢dhouaps k Apyromy? Bol Takxke
MOXEeTe 3aMeTHThb, YTO Ha me-
pekpecTke (OHApH 3aropator-
cfl paHblle, 4eM Ha yauue (pHc.
5.122). 310 yXK, KOHEYHO,

Heab3sl OOBACHUTL JEKTDH-
yeckoii 3ajnepxkod. [louemy
ke (¢GoHapu 3aropatorcs He
O/IHOBPEMEeHHO?'

1212—1222.

! Keratn, o douapsax. ITouemy
yXOAslLash BRAMb UEMOUYKA Y/IHYHBIX
donapelt KaxeTcs ONMHAKOBO APKOH
no BCel JJHMHE — Beldb paccTosiHke
no ¢ounapeli Boapacraer? — [Tpun.
peo.

Puc. 5.122.

5.123. ToukH nepen rJaasami.
[TorasineB B sicHoe He6O, BHI
YBUJHTE Mepej ria3aMu MHO-
KECTBO JIBHIXKYWIHXCH TOUeK.

Ouu uMeTCA  Bceraa, Ho
OOBIYHO Bbl HX HE 3aMeyaeTe.
IMouemy?

DTH TOYKH JBHXKYTCS DbIB-
KaMH H, KasaJjocb Obl, Cay4yan-
HbiM o6pa3om, ONHAKO, Hauly-
naep CBOH myJbc, Bbl MOXere
CBSI3aTh MX JBUXKEHHE ¢ yAapa-
MU MyJbca; Bbl Takxe o6Hapy-
KUTE, UTO TOYKH B Ipejenax
MOJISl 3PEHUSA JBUXKYTCA MO Ol
peneseHHbIM TPAeKTOPHSAM.
Uro npeacraBasioT cobol 3TH

touku? [Touemy OHU IBUXKYTCA

pbIBKamMu W 10O onpeaeﬂeHHoﬁ
TPAeKTOPHH?

Ona NoBCIOAY SABASIETCH B UBETE

1 eHTpa — Jubo

1091, 1. 1, c. 222, 223; 1168;
1233, c. 407, 408.

5.124. TeneBble ¢urypnt [lyp-

KHHbe. 3aXXMypbTe TrJjasa H
OJMH TJ1a3 3aKpoHTe pYyKOH,
Tenepb MOBEPHHTECHh JHIOM

K SIPKOMY CBETYy W HauHHalTe
JBHTATb JPYTYO DPYKy mnepen
JHLOM BIIPABO-BJEBO TaK, UTO-
Obl TEHH OT NaablieB TO H AeJ]0
MPOXOJAHJIH MO IJ1a3y, He NpH-
KphITOMY JaioHblo. Toraa B
LUEeHTpe MoJsi 3peHUsl Bbl YBH-
JUTe yepHbie H 6enble KBajpa-
Thl, paclOJOXKEeHHble B 1Llax-
MATHOM [OPS/Ke, & KHH3Y OT
MHOrOyTroJb-

" HukH, aub0 npocTo (QUrYpHI
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64. 3eepen A. C. TymaHb H HX npex-
ckasanusi— JI.:  THapomereousnar,
1954.

65. Jlsurmiop M. PocT wactuu B abl-
Max d o6jakax H o6pa3oBaHHe cHera

M3  epeoxJa)KAeHHbX  06/1aKOB.—
Y®H, 1949, 1. 37, ¢. 340.

66. CpewnukoB B. Hcnapenue, KoH-
nedcauns u abcop6umnsi.— YdH, 1933,
T. 3, ¢. 320.

67. Cusyxud I1. B. O6wuit kypc ¢n-
3uKkH. TepMoAHHAMHKA M MOJEKYJsp-
Has ¢u3nka.— M.: Hayka, 1975.

68. Bpsrr B. O ctpykType Jabpa.—
Y®H, 1939, 1. 21, ¢c. 105; KBauT, 1972,
Ne 11.

. Kunsarok u mopo3a.— Kaaur, 1970,
5.

70. Teryaun §l. E. Kanaa.— M.: Hay-
ka, 1977.

71. Tony6es M., Karaaenko A. Kanas
Ha Tropsiyell noBepXHOCTH.— KBaHT,
1977, Ne 12; Jlyxxos A., JIyxkkos 0.
3Be31bl U3 BOASIHON Kanjau.— KBaHT,
1978, No 7.

72. Hecuc E. Kunenune »xuakocrei.—
Y®H, 1965, 1. 87, c. 615.

73. Muuu H. A. Tefizepn.— KBatr,
1974, Ne 10.

74. Keaut, 1979, No 6.

75. Cmopoantckuit  §1. A, Pacckas
o KBaHte.— KBaHT, 1970, Ne 1.

76. JlaupcGepr I'. C. Ontuka.— M.:
Hayxa, 1976.

77. Keaut, 1975, Ne 3.

78. Cemenuntckuit C. JIuH3bl, 3epka-
aa U Apxumen.— Ksaut, 1974, Ne 12,

79. Cracenko A. DToT yxacHmH Koc-
MHUecKHit xoaon.— Ksaurt, 1971, Ne 8.

80. Jlaure B. 3auem TonsaT neuum? —
KBauTt, 1975, Ne 4.

81. ®dyanaman P. Poct kpucranios.—
KBanut, 1971, Ne 6.

82. Knus M. Kak BbIpacTuTb KpH-
craan.— Ksaut, 1971, Ne 5.

83. IMTokposcknuit B. JI. da3osbie nepe-
xonbl (cM. 31, c. 149—168).

84. Teryaun $1. IlysbipbkoBasi Moaenb
Kpuctanna.— Ksaut, 1978, Ne 3.

85. Jlazapes I1. O cTpykType noBepx-
HOCTHOIO  CJOSI  KHAKOCTH.— YOH,

1918, 1. 1, c. 145.

86. Acnamasos JI. [ToBepXHOCTHOE Ha-
TsKeHHe.— KBauTt, 1973, Ne 7.

87. Hosoxuaos B. B. ®usnka rope-
Hus.~— M.: 3uanne, 1972,

88. Boapkenuwtetn M. B. Uto Takoe
6uopusuka (cMm. 3x, c. 75—111).

89. Bpecaep C. dusmka 4 6uoaorus.—
Y®H, 1975, 1. 115, c. 121.

90. Caiocapes I'' . O Bo3MOXHOM

HeBO3MOXHOM B ontuke.— M.: I'TTH,
1957.

91. Keaut, 1976, Ne 10, ¢. 39—40.
92. Ksanr, 1977, Ne 5, c. 28.
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Mup, 1976.

94. Dinwrein A. DaeMeHTapHas Teo-
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cou. T.4.-—— M.: Hayka, 1967; Ksasr,
1970, Ne 5.

95. Xykosckuii H. E. Co6panue co-
yuHesu#t B 7 1.— M.—JI.. T'TTH,
1947—1950.

96. Mepkyaos B. Tlonyasipsas rua-
ponnnamuxa.— K.: Texuuka, 1975.

97. Mepkyaos B. Ortuero awoan He

gerawT? — Hayka u kusub, 1975,
Ne 6.

98. XKykosckuit H. E. O napenuu ntuig
(cM. 951, T. 5, c. 6—40).

99. Xyxosckuit H. E. Onemenrapuas
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c. 275—286).

100. Tlpanaran JI. D¢pdexr Marnyca
U BeTpsiHOH kopabab.— YOH, 1925,
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1962.
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Hel.— M.: dusmatrus, 1959.
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1972, Ne 9.

104. Cocxun C. Kanuaasipubie BOJHBI
B cTpye.— KBaut, 1976, Ne 10.

105. Tlonos M. B. 3araskn peusoro
pyciaa.— JI.: T'uppomereousnar, 1977.

106. )Kykosckuit H. E. O nsuxenuu

BOJIbI HA MOBOPOTe peku (cMm. 951, T. 4,
c. 193—233).

107. Anexkceesa JI. Buxpu, Kotophe
nenapt norony.— KsauTt, 1977, Ne 8.

108. Xpruau A. X. dusuka armoccpe-
po.— M.: HJT, 1958.

109. Acnamasos JI. CHexkubie 3aHO-
cbl.— KBauT, 1971, Ne 6.

110. XXyxkosckuii H.E. O cHexHbiX

3aHocax M 3auJeHdWd pek (cM. 957,
T. 3, . 451—477).

111, )KykoBckuit H. E. OcHoBbl Teo-
pun Buxpeii.— Kpaut, 1971, Ne 4.

112. Byn P. BuxpeBbe Koabua.—
Keant, 1976, Ne 12,

113. Maitep TI'. Jlunkas
Keadt, 1977, Ne 11,

114. TToxposckuit I'. U. Tuaponuua-
MHYECKHE MeXaHu3Mbl. — M.: 3Hauue,

1972.

115. Acnamaszos JI. . OT ckpuliku 10

TaHHOBCKOro reHepatopa (cm. 31,
c. 59-—74).

116. Jlaure B. K mexaHuke 6yepHoro
cnopra.— KBauTt, 1975, Ne 11,

117. Kpaskos C. B. 'nas u ero pato-
ta.— M.— JI.: u3n-seo AH CCCP,
1950.

118. ®paiizep A, Max ¥. Mupaxn,
Y®H, 1978, 1. 124, ¢. 333.

119. Byn P. HckyccrBenubie Mmupa-
xKu.— Ksanr, 1971, Ne 10.

120. C6opHHK 3a1au NoO O6LEMY Kyp-
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1977.

121. Buaenxkun A. Kaneinockoibl.—
Keanr, 1972, Ne 8.
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csi.— Kasanrt, 1971, Ne 9.
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Ksanr, 1972, Ne 8.

124. Kpasuos B., Cep6un HU. Yroako-
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ri.— YOH, 1978, 1. 125, ¢. 527.
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T. 3, c. 404.

130. XBocrukos M. Teopusi paccesinus
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JIH TIOJIYUYEHHOE BAMH 3HAUeHHe
JeACTBHTENbHOH IJHHe 3a/uBa
bangu?

Huto-
Bpancyux

iirar Man

Puc. 4.57.

Ypapuas BoaHa
BOJIHL B BOJE
CKOPOCTb BOJIHbI

4.58. TapaBaHuecKHH CKa4yok
B pakosuhe. Korna s nyckarwo
BOLY H3 KpaHa B DAaKOBHHY,
BOJAA pAaCXOAUTCA OT MecTa
najeHusi TOHKHM CJ10eM, HO
HA HEKOTOPOM  pacCTOSIHHH
TOJIIIMHA 3TOr0 CJ0Sl CKau-
KooGpa3Ho yBeJIMUUBaETCS.
Takum o6pa3om, BOKpYyr na-
jaapimeld cTpyd kKak 6bl o6pa-
ayercsi KOJbLO BOAB (pHC.
4.58). AnasnornuyHasi KapTHHa
HabJlofaeTcss ¥ MpPH MNajgeHHH
CTPYH BOIbI HA MJOCKYIO TJac-
THHKy, XOTsl TOJUIMHA CJI0Sl B

dusnueckni perepsepk

Yurvexro

Hosan ioTnanaus

399; 663, c.
c. 198—199.

3anme

Puc. 4.58. 'udpasauueckuil cka-
4OK 8 PAKOBUHE.

113—115; 664,
c. 235, 236; 670; 671; 930,

3TOM cjy4yae H3MeHSeTCs He
Tak CHAbHO. YTO BbI3BIBAET
3TOT CKAYOK TOJILUIHHBI BOLHOIO
CJIOS1 U UeM ONpelesNsieTcsl pac-
CTOsIHHE, HA2 KOTOPOM TIPOHCXO-
AHT 3TOT cKayok? KakoBa
BLICOTA  BOJHOH  «CTEHKH»,
BO3HHKAaIoLeHd BOKPYr CTPYH?

635; 677—681.

4.59. Ctosiune BOJHBI B NaAal0-
weii ctpye Boanl. Ecau noacra-
BHTb MaJel WJH Je3BHe HOXa
IOl TOHKYIO CTPYHKY BOIBI, TO
Ha UX MOBEPXHOCTH BO3HUKHET
crosiuasg BoJHa (puc. 4.59).
[Toyemy? Uem onpenensiercs
IJIHHAa 3TOH BOJIHBI H MOYeMy
OHa 3aBHCHT OT pAaCCTOAHHSA
MeXJy OTBepCTHeM KpaHa H
TTOBEPXHOCTBIO?

1040.

Puc. 4.59. Crosa4ue sonbt 8 na-
dawowel cTpye 8006L.

4.60. «3y6uarniii» nasxk. Ha
necyaHblX  IJISXKaxX — 4acTo
BCcTpeyaloTcest 3y6ueobpasHbie
BHICTYIIbI, OKaHMJIeHHble TOpO#
MeJKOH ranbkoit (puc. 4.60).
Hexkotopble 3y6ubl pacnoJo-
JKEHbl H3OJHPOBAHHO, H HX
MOXHO CYHTaTh CJYy4adHBIMHU;
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OflHYy HJH 1no ofe CTOPOHbI OT
Hero. O6GBIYHO OHH HaXOAATCH
BHE MA&JOro raJjo, €ecjiH OHO
ectb (cM. puc. 5.43), U TeMm
paasbie ot CoJHua, YeM BhILIE
OHO Haj ropusoHToM. OxHaKo,
ecaiu CoJHlle NOAHHMAaeTcs
Bbitie 60° , JOXKHbIEe COJHLA
ncuesatot. [Touemy nosiBasioT-
cAl JIOKHBIE «COJHLA» H ToYe-
My pacCTOsiHHE MeMXKAYy HHMH

Puc. 5.43. Maaoe earo u a0sxcHbLe COAHUA.

5.43. Manoe rago. Bo mHorux
MecTax 3e€MHOro Iapa BOKPYT
Conmnuna wam  JIyHel wacrto
HabaogawTcess rajgo. Manoe
rajo HaxOAMTCA OT CBeTHJA
Ha yrJ0BOM paccTOsiHHK B 22°
(puc. 5.43), H3HYTPH OHO OKpa-
UIEHO KPaCHBIM, a CHApYyXH —
GeqbiM MM cuHuM. Ecan nHe
CYHTATh KOPOHBI, BIIOTHYIO
okpyxatwiieid Connue uau Jly-
Hy, He6O BHYTDH rajo TEMHOE.

Her coMHeHHst, uUTO raJao
06YCJIOBJIEHO paccesiHieM CBe-
ta B atmocdepe. Ho kakum 06-
pasoM paccestHHe MOXKeT 1aTb
TaKyl0 CHMMETPHUHYIO KapTH-
Hy? MOXKHO JHM, HampuMep,
NPeAnoJOXKHTb, UTO rano o6-
pasyeTcsl BCAEACTBHE paccesi-
HUA CBeTa 4YacTHHAMH Ibl-

o Eammamme g S A SR T

|

u CosHlleM W Boob6lle HX Cy-
IIeCTBOBAHHE 3aBHUCAT OT Bbl-
cotbl cBeruaa? [louemy «imox-
Hble coJHla» Gogee APKH,
yeM MmaJjoe (22°) razao?

- u3uyrpu? I[louemy oHM mnpu-
MEepHO BJBOE WIHPe OOBIYHON
" paayru?
" Moxer J14 «TyMaHHasg» pa-
. 1Iyra BO3HUKHYTb B CBETe yJ/HY-
- Horo ¢oHapsa? Ecau na, To uem
oHa 6yJeT OTIHYaTbCA OT «TY-
MaHHOW» paayr, CO3AaHHOH
COMHEYHBIM CBETOM?

164, ¢. 510; 165, c. 169—171;
361, c. 24, 25; 362; c. 140; -
380; 954, c. 204—206; 983,
c. 70—73, 84; 991; 1044— .
1051; 1264. 1165, c. 175; 380; 954, ¢. 193,

_194; 1020; 1030; 1032; 1628.

€TON0LI.
HoBonbHO yacTo nepesn 3aka-
TOM M Ha paccBeTe MOXHO
HabJI0AaTh CBETALIHECS CTOJ-
6bl, KoTOpble  obpasylorcs
Bblie ¥ Huxke CosHua {pHc.
5.45). 3tH  cTOAGLI  OYEHb
KPacHBbl, OHU ObIBAlOT Oebi-
MH, OJefHO-XKeNThIMU, OpaH-
JKEBbIMH, p030BbIMH. [Ipu He-
KOTOPBIX YCJOBHSIX MOAOGHBIC
CTO/NI6Bl CO3JAI0T Aaxe YJH4-
Hole doHapu. [louemy BO3HHU-
KalOT CBETALHECH CTOJ0bI?

5.45. Ceetsiiinecs

i

164, c. 543, 544; 165, ¢. 169,
172; 361, c. 32, 33; 362, c. 148,
149; 954; 983, c. 135; 1028,
raba. 23, ¢. 245; 1033; 1035;
1065; 1066; 1504.

JH B BEpPXHUX CJOAX aTMo-
chepo? [louemy He60 BHYTpH
MaJoro rajo TeMHoe?

[Touemy rajao O6BIYHO CHH-
T410T NpPENBECTHHKOM CKOpOro
noxnsi? BepHa Jau 3Ta npu-
meTa?

164, c. 512, 513; 165, ¢. 169—
174; 219, c¢. 298, 299; 360,
c. 78, 79; 361, c. 24, 25; 362,
c. 140—143; 954, c. 199—204;
983, ea. 4; 991; 1033—1050;
1610; 1260, 1680.

5.44. «TymaHHas» panpyra.
[Touemy panyru, obpasymouime-
csl B TyMaHe, MpPeACTaBJAAIOT
co6oil Gesiecble MOJOCHI, OpaH-
JKEBbIe CHApPYXH H roaybble

OHa MOBCIOAY AIBJSETCH B LIBETE
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O6bIYHO 3TO OOBLACHAIOT TeM,
4YTO MOJ TSIKECThIO TeJa Boaa
«BbXKHMaeTcsi» u3 necka. On-
HaKoO 3TO He Tak, MOTOMY 4YTO
necok He Bejger cebs noAobHO
mouanke. [Touemy xe G6eseer
necok? bymer snu mecok ocra-
BaTbcs 6eblM BCe BpeMsl, ITOKa
Bbl CTOHTE Ha MecTe?

924; 937; 938; 1313, ¢. 288—
294; 1433, c. 624—626; 1434;
1435; 1620.

Hanpsxenue

7.12. M4, HanoOJHEHHDbIH nec-
kKoM H Bojo#. Hanomauure
KaMepy Msa4a NeCKOM H BONOH
Tak, 4yTo6bl BOJAA TMOJHOCTHIO
TIOKpbIBasa IEeCOK, HO He 3a-
noJHANa BClo Kamepy. Tenepb
3aBsiXKHUTe KaMmepy H IONpo-
6yiiTe cxKaTb ee. BHauagne 370
NOJYyYaeTcs Jerko, HO, ueMm
Jajblle Bbl CKHMaeTe ee, TeM
CHJIbHEee OHAa COHpPOTHBJISIETCS
CXKaTHIO, ¢ KaKOH Gbl CHJIOH Bbi
Ha Hee HH gasHau. Yem 3T1O
BbI3BAHO?

924; 938; 1313, ¢. 288—294;
1433, c. 624—626; 1434; 1435;
1630.

7.13. TMokynka Melka KyKypy-
3bl. B Te BpemeHa, Korja KyKy-
py3HOe 3epHO mpoaasBaJjoch He
Ha Bec, a Ha 06'beM, HEKOTOpbie
TOProOBIibl BCAYECKH CTapaJHch
clesnaTh Tak, yTo6bl 3epHa 3a-
HHMAa/JH BO3MOXHO 60JbIIHHA
o6beM. MelKH KyKypy3bl y Ta-
KHX XHMTpPeUOB Ka3aJHCb I0J-
HBIMH, XOTSI COLEpPXKAaJH MeHb-
e KyKypy3bl, 4YeM MeIlKH
Takoro xe of6bema y GoJsee
4YecTHBIX TOprosueB. Kak Bbl
ayMaere, cJjejoBaJio JH MOKY-
naTteJsio, CTOJKHYBIIHChH C Ta-
KHM 06MaHOM, IOMbITAThCH
Ha)XUMaTb Ha MeLiOoK, 4ToOb

YyNJIOTHHTL B HeM 3epHa? Oka-
3bIBA€TCSl, UMEHHO HaXXUMaTh
Ha MEUIOK B TakKOM cJydae H
He caenyeT. [Touemy?

938; 1433, c. 624—626; 1434;
1435.

KocmHueckne ayuu
BenbilKH Ha CoJiHue
silEpHble peaKuUH

7.14. YpoBeHb pagMauuu B ca-
modqiere. JleficTBUTENBHO JIH
COJIHeYHble BCIIBILUKH H KOCMH-
yeckasi pagMauHus NpeacTasJsi-
I0T peaJibHYI0 OIaCHOCTb JJIs
yeJoBeKa, HAXOASLIEroCsT B
BBICOKO JIeTsAieM camoJjere?
[Touemy, Korga camoJier B3Je-
TaeT v HaGupaeT BHICOTY, 06-
IHHA ypOBeHb pajHauMH CHa-
yaja (NpHMepHO Ha MNepBBIX
500 M mogbemMa) yMeHbIl aeTCH,
a 3aTeM HayHHaeT BO3pacTaTh?
Ecan KocMHuecKoe H3syueHHe
KaK-TO MEHsIeTCSl ¢ BBICOTOH, TO
C yeM 3TO CBSI3aHO?

1296, c. 392—393; 1436; 1437.

Bo36yxaenne U HOHM3ALHUSA
YepeHkoBcKoe H3jay4yeHHe

7.15. Bcnbiuks, HaGJaopae-
Mble acTpoHaBTamMH. Bo Bpems
nosetoB Ha JIyHy amepuKah-
CKHEe acTpoHaBTH BHIeNH Ge-
Jble 3Be371006pasHble BCHbLLI-
KH, TMPOHCXOJAHBLIHE C 4acTo-
TOH OfMH-/Ba Pa3a B MHHYTY.
OTH BCNbIIIKH MOXHO GBLTO Ha-
6m01aTh KakK C OTKPBITBIMH,
TaK H C 3aKPbITBIMH TJa3aMH.
Cyas mo BceMmy, BCIBIUIKH Bbl-
3bIBAJHCh KOCMHYECKHMH Jy-
yamMH. Ho kak umenro? [Toue-
MY aCTPOHABTbl BHIEJNH TOuey-
Hble BCIBILKH (HHOrga ¢ Ka-
KHM-TO HESICHBIMH <«XBOCTHKa-
MH»), a He paBHOMepHOe Gejoe
CBEYEHHe MO BCeMy IOJII0 3pe-
Husa?  Moryr Jau  nogoGHeie

H noa koneun 06o BceM nouemuory...

AX,OX, Ux, ox...

3TU KOTAMUMECKUE AYYU
ATKOHAIOT MEHR

Puc. 7.15. [C paspewenus [x.
Xapra, komnanust «Puad snrep-
npadauc». |

BCHBIIUKH HabJsogaTh I1acca-
JKUpBl caMoJieTa, JeTsiiero Ha
60JIbILIOH BBICOTE?

1438—1451.

7.16. PeHTreHoBCKHe JyuH B
KapTHHHOH rajepee. Hepeako
yabTpaduoseropoe,  HHpa-
KpacHoe M pPeHTreHOBCKOe
H3JIYUEHHS HCIOJb3YIOTCS 15
obHaApyXKeHHA  XKHBOMHCHBIX
NOJIOTEH CTapblX MacTepos,
CKPHITHIX 101 6oJiee TO3AHUMH
KapTHHaMH, HallHCAHHBIMH Ha
TOM JKe MOJOTHe. ITO METOJ
No3BOJACT OTbICKHBATh yTe-
PAHHbLIC MOJIOTHA, gadeT BO3-
MOXKHOCTb [IPOCJIeJHTb NOpo-
uecc paboTel XYIOXKHHKA Haj
KapTHHOH, a TakXe CJAYKHT
A8 OOGHaPYXKeHHst pa3JTHUYHbIX

169
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yKa3bIBaLLHH
CHTHaAJa H €ero HCTOUHHK.
Hanpumep, ecau «BOpoHCKa-
TeJb» MOJCO3HATENbHO pPeru-
CTPUPYET O4eHb caaboe 3JeKT-
poMarHuTHoe IoJe, co3naBae-
MOe TeKylLeH BOJOH, TO 3TO 110-
Jie JOJIKHbl 3aperucTPHpPOBaTh
H 4YBCTBHTE/JbLHLIE npUOOpLL,
H HX TI0Ka3aHUsl JOJKHbI
COrJ1ACOBLIBATLCA € «OlLylIe-
HUSIMH®» BOJOHMCKATeJs.

HaJiuyue

7.6. CHeXXHble BOJIHBI — 3TO,
NO-BHAHMOMY, NOHHUKEHHe
YPOBHS PLIXJOr0 CHera, Jexa-
LIero Ha CTPYKTYPHO c1aGom
cloe  Hacra. Axasnornunoe
siBJeHUe HabJ101aeTcsa UHOrda
NPH CHEXHBbIX JaBUHAX (CM.
3anauy 3.47}.

7.8. [lepBoHava/bHble (K enBa
JU CcepbLe3Hble) BbIUHCJEHHS
. Croyua [1424] nokasaJau,
YTO TAKOH NPLIKOK MOXKEeT IpH-
BECTH K 3eMJIeTpACEHHI0 MO~
HocThio 4,5 6Ganna mo wkaJge
Puxrepa. Yacrn Kuras npwu
3TOM HeMHHyeMO Oyjer paspy-
weHa. Ho ecau sty ceficmu-
YecKyl0 BOJIHY IePHOAHYECKH
«MOAKAYHBATbL», TO OHA MO-
eT IIPOM3BECTH paspylueHHus
H B Ipyrux mecrax. [Has Toro
yTO6bl NONAacTb B Pe30HAaHC,
npbiraTh IPHIETCA KaXXIble
53—54 MHUH — HMEHHO 3a Ta-
KOe Bpems ceficMHueckas BOJI-
Ha oru6aer 3emJaw. «O6opo-
HAWOILEHCSI» CcTpaHe NPHOETCS
OpPraHH30BaTb CBOW NPbIKKH,
BOJIHBI OT KOTOPBIX [AaCHJH Obl
BOJIHBI, CO3/aBaeMble TPbIXK-
KaMH KHTaHues. Ho, nockoan-
Ky JKHTeJed B 3TOH CTpaHe
MeHblIe, HM TIpHAETCS TpbLI-
ratb ¢ COOTBETCTBEHHO OOJIb-
wel BoicOTHl. Kak yrBepxna-

er CTOyH, 4TOGbl COOGLLHTL
CeHCMHYECKHM BOJHAM Hau-
GONBIIYI0  3HEPTHIO, HYXXHO

npoiratb, He crubasi Hor B KO-
JeHax. MHe 370 yTBepKeHue
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He BIIOJIHE SICHO, IIOCKOJIbKY
B J0OOM cjlyyae 3IHeprus,
cooburaemasi BOJIHam, onpeje-
JsieTcd MOTEHUHUAJbHOH 3Hep-
ruefl tesa u4ejoBeKa B mHoJe
CHJIBI TsKecTH [1425].

7.9. MoJsekyJbl B ssuyHom 6e-
Ke 3amyraHbl, Kak MaKapo-
Hol. Koraa Oesok c6GuBawor
WJIH HarpeBaioT, MOJIEKYJibl
pacnpaBJsiiOTCs M HAYHHAWOT
CUJIbHEE [NPUTSITUBATh  JPyr
apyra, nostomy 6enoK CTaHoO-
BUTCH XecTye.

7.10. Tlo Buaumomy, nossJje-
HHEe Tako#h obJjacTH cxaTus
00YyCJ/IOBJIEHO MPHTOKOM KJ€H-
KO# Maccbl K MecTy OTphbiBa
JIEHTBl OT pYJOHA.

+ 7.11—7.13. Bce 314 tpu siBje-
HHSI B JEeHCTBHTEJLHOCTH OH-
HakoBbl. 9l paccMoTpio nepeoe
M3 HHUX, a OocTaJbHble [Ba
npejasaral  BaM  OOBSICHHTL
camocTtosiTesbHo.  [lo6enenue
necka Ha nJsXKe BOEpBbIE

- 00bsicHUa Pefinoabac B 1885 r.

- OH nokasaJ, uto 06’beM necka
yBeJHUUBAETCS, KOrAa Ha Hero
Hactynator. Jlo 3TOro necyuH-
KH OBbLTH «YNMaKOBaHbI» CAMBIM
NJI0THBIM obpasom. [log nme#t-

, cTBHeM jedOopMalliu  CABHra,

i{ KOTOpasi BO3HHKAaeT MOA T0-

! 10WBOH 6GOTHHKaA, oObeM, 3a-
HHMaeMbld MecyHHKaMH, MO-
XeT JULb yBejguuuTbest. B To
BpeMsi KaK ypOBeHb Necka Mmoj-
HUMaercsi  pe3Ko,  YpPOBEeHbL
BO/Jbl MOXET IOAHATHCSH JHULIb
B pe3y/ibTaTe KamHJIJIAPHLIX
sIBAE€HUHA, a Ha 3TO Tpebyercs
Bpemsa. [losTtomy Ha 1He caena
HOTH [eCOK HEeKOTOpoe BpeMs
OKasbiBaercsl Bbllle YPOBHSA
BOAbl — OH CYyXOHU H Gesiblil.

7.14. CoraacHo
nyb/jaukayusiM, YypOBeHb pa-
JMAUHH B BBICOKO JIETSILHX
. camosierax He mnpeacTaBJsieT

[ocJie JHUM

¢

PR S

OMaCHOCTH. [ToBblienHas
COJIHeYHast pagHauHsi BO3HHU-
KaeT [rJaBHbLIM o06pa3oMm B
MepUOA  CHJAbHBIX  BCHbIIIEK,
3a  KOTOPbIMH BE€jeTcsT Ha-
6aonedue. bosee cepnesnas
OMacHOCTb, KaK CuHuTanoch,
0o6ycaoB/IeHa TAXEALIMU sipa-
MH B KOCMHUYECKOM H3JYUEHUH.
B kouue mnpo6era onu, monas
B TeJ0 YeJOBeKa, MOIYT CO03-
Aatbh 03y  OOJYd4eHHsr IO
1000 paa. lns cpaBHeHus cae-
AyeT yKa3aTb, 4TO JONMYCTUMbIH
ypOBeHb OOJYUYeHUS JJaS JI0-
jeH, paboTawIINX ¢ paiHOak-
THBHbIMH BEILIECTBAMH, COCTAB-
asser 100 pax B Hexpelo.
Oanako Ha Tolf BbIcOTe, rae
JeTaT CaMOJIeThl; [OTOK TS-
XeJbIX 4acTHlL  COCTaBJjsier
BCEro HeCKOJbKO [POIEHTOB OT

"TOTOKA B OTKPbLITOM KOCMO-

ce, TO3TOMYy ocoboro 6ecrno-
Ko#icTBa OH He BbizbiBaer. ([o-
pasao 6ojee cepbe3HoH ona-
CHOCTH MOIYT [0JBeprarbcs
acTPOHABTHBI, €Cau HMX OHO0J0-
ryyeckas 3allHTa OKaXercst
HejocTaToOyHOH.) Xotst  lnep-
BHUHOE KOCMHUUECKOe H3Jyye-
HHe, MO-BUIUMOMY, He AO0JIK-
HO BOJIHOBATb MAacca>KHPOB ca-
MOJIeTOB, GHOJIOrHueckKoe jeH-
cTBUe 00pasyIoIiuXcs B aTMo-
cepe nmog ero BO3AEHACTBUEM
BTOPHYHBIX HEHTPOHOB, NPOTO-
HOB HH3KHX SHEpPTHil U ajbda-
4acTUIL MOKA eule He BLISICHEHO.

7.15. Benblwku, nabJogae-
Mble aCTPOHABTAMM, a TaKKe
HCCaeJOBaTENsIMU,  KOTOpLIE,
paboTast HA YCKOPHTEISAX, MO-
[YT MOMACThL B [Iy4YOK 3aPSIKEeH-
HbIX YacCTHL, [0-BHIUMOMY,
06yCI0BJIEHbI pas3UYHbIMH
npuunHami. KM Kocmuyeckue
YacTHUIUbL, U 4ACTHLBI B YCKOPH-
TeJsIX CHOocOOHB  BbI3bIBATh
BHYTPU [J1a3a YEpPEHKOBCKOE
H3JIyyeHHe, KOTOpoe JU6Oo 1ps-
MO BO36YyXIAaeT UYyBCTBUTEJb-
Hble JEeMEHThbl CeTYaTKH, Jubo
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5.46. J1pyrue tuns raao. Ecin
66 Ha Hefe OJHOBpPEMEHHO
NOSIBUJIHCh BCE BO3MOXKHBIE
rajo H AyrH, TO 3T0 O6buIO
66l noTpsicapoliee  3peaiue’
(puc. 5.46). O6bluHO, OAHAKO,
MOXHO YBUAeTb JIHIIb He-
CKOJBbKO H3 HHUX. bosee Toro,
HEKOTOpble Taj0 HAaCTOJBKO
PeIKH, YTO CaMO HX CYLIECTBO-
BaHHe JO CHX [Op oOcCHapH-
Baercs. [Hyry Jloeurua, Ha-
npuMep, ynanocb OGBSICHUTH

' 18 uions 1794 r. Takoe siBaeHHe

Habaionanoce B [lerep6ypre.— [Tpun.
nepes.

e

aub HepasHo [1058]. HMHbie
raJjio HEBEPOSITHO CHJAbHO H3Me-
HAIOT CBOK GOpMYy ¢ H3MeHe-
HueM BbicoThl CoOJIHILA HAM ro-
PH30HTOM, TaK UTO, 34METHB
UX, [ocTapaiTecs MOHaABJIG-
JaTh HX KaK MOXHO JOJblle,
BpeMSsI OT BpeMeHH Jesiasi 3apH-
coBkd. [lonniTalitech 06bs-
CHHUTb Te€ rajo, KOTOpDbleé Bam
MOCUYACTAUBHUTCS YBH/IETD.

164, 2a. 4, 5; 165, c. 169—174;
361, c. 28, 29; 362, ¢. 140—
149; 380; 954, c. 199—214;

983, ea. 4; 991; 1034—1038;
1044—1064; 1514; 1516; 1622;
1260.

Puc. 5.46. HekoTopsie 0yau, a0 u A0HCHbLE COARYA, KOTOPOLE MONCHO
Habawdars 8 nebe (KOHEUHO, He 8Ce OOHOBDEMEHHO).

dusnueckuii eieppepk

AnekTpuyeckoe noJie
OTpaxeHne

5.47. KopouHas BcHbllIKa.
Cpasy Bcaejl 3a MoJHUeld B
rpo3oBoM 06J1ake HepeaKOo BO3-
HHKaeT spKoe CHsiliHe, KOTOopoe
CTPYHTCSl BBEPX W BbIpblBaeTcs
Hapy>Xy U3 Bepxyulkd obaaka;
3TO TAK Ha3nLBaeMast «KOPOH-
Has Beibliika». [IpeacraBaser
Ju oHa coBOH Kako#-To He-
OOGbIYHLIH THII JIEKTPHUECKOTO
paspsila WM TO NPOCTO CBOe-
0obpa3zHoe OTpaxeline® BCHblIl-
KH MOJIHHM?

1 301; 1067—1069.

[Moaspuzauun
(5.48—5.57)

5.48. Moasipusauusi cBera aB-
TOMOOMABLHBIX ¢ap. JlucTosbie
HOJSAPOUIHbIE [MOKPLITHS U3
N1acTMacchl  11ePBOHAYaJbHO
Oblid paspaborabl Aa5 aBTO-
MOGHJIbHLIX (ap — HX CTaBH-
JIM, yTO6bl HE CJAeINTh BOAUTE-
Jell BCTPEUHLIX aBTOMOGUJEH.
Kakum o6pasom 310 A0OCTHra-
JOCb W KakK Jlyullle BCero cJje-
J1OBAJIO OPHUEHTHPOBATL TaKoO#
noJasipoua? Yurure, 4yTo
BCTpeYHAS MallMHA [OJKHA
BCe-TaKH OCTAaBaTbLCH BUAUMOH,
TAK UTO CBET YACTHUYHO J0JKEH
IPOXOJLHTL H1€pe3  I[OKPbITHE.
HMmeer 1y npu yT0OM Kakoe-To
3HayeHHe HAKJIOH BEeTPOBOTO
cTekna? MoOXHO JH NOOGUTbCS
aHaJOrHUHOTO pe3yJbTrara, Ha-
JIEB OUKH € LOJSIPU3RLLHOHHBI-
MU cTeksamu?

1070, c. [11—114;1071—1074.
107 1—1074.

5.49. MoasiponaHbie O4YKH H
6aukn. Tlouemy ouku ¢ 1o-
JAPH3AUUOHHLIMA  CTEKJAaMH
yMmeHbwatoT 6iauku?  (O6biu-
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2.25. Ecau Bac He cBsizaJH,
nonsiTaiTech 6pOCHTH GOTHHOK
HJIH 4TO-HHOYIbL Ipyroe B Ha-

IIpaBJE€HHH, TIPOTHBOIIOJNO XK -
HOM TOMY, B KOTOpPOM Bbi
XOTHTE TEepPEABHHYTLCA. Ecau
TpeHHe O Jen MOJIHOCTbLIO

OTCYTCTBYeT, TO MNOJHbIH HM-
MyJbC CHCTEMbl JOJIKEeH OcTa-
BAaTbCA DaBHBIM HYJIO, H MO-
3TOMY Bbl HauyHeTe CKOJb3HTb
B HYXHYIO CTODOHY.

2.26. MomeHT HUMITy/ibCca KoOJe-
ca MOTOLHKJA MHOro GoJblie,
yeM BeJIOCHIeIHbIX KoJec, H
UrpaerT CYULeCTBEHHYIO POJb.

s Toro u4To6bl NOBEPHYTH
MOTOLHKJ, Bbl HaKJOHseTe
ero. MomeHT cHIB peakuHu

3emMJH, OeHCTByIOLLell Ha me-
peaHee KoJeco MOTOUHKJA,
3acTaBJisieT KoJjeco mpelec-
CHpOBAaTh, 61arogaps 4emy Mo-
TOUHKJ ToBopauuBaer. (Aua-
JIOTHYHAsA npeueccHss 0O6biY-
HO HalJ/iomaeTcsi y BOJIYKOB,
cM. 3agauy 2.69.) Mowmen-
Thl HMIYyJbCa BEeJOCHIEIHBIX
KOJeCc MHOTO MeHblle, MO3TO-
My 31€eCb moJaraTbCs Ha Tpe-

Heccuo Heab3s. [las  Toro
4TO6bl OCYLIECTBHTb MOBOPOT
Ha BeJOCHMENE, HYXHO Ha-

KJOHHTL €ro H OfHOBPEMEHHO
noBepHyTb pyJab. KcratH, B
KaKylo CTOPOHY BbLl CHayaJga
NIOBOpaYHBaeTe pyJb -— BJAEBO
WJIH BOPABO,— eCJIH XOTHTE
NMOBEPHYTb, CKAXEM, BJEBO?

2.27. KuHeTHueckasi 3Heprus
LeHTpa Macc «CBOero» wapa
nepeiaercst JApyromy wapy,
ONHAKO TMepPBbI  COXpaHsieT
KHHETHUeCKYI0 3Hepruio Bpa-
wenus. [lostomy B nepshiit
MOMEHT I0CJIe yrapa <«CBOH»
wap npoaoJKaeT Bpatarbcs,
HO MPOCKAaJb3bIBACT U 110 CTOJY
e nsuxercst. Omnako H3-3a
TPeHHs] BpalleHHe T[OCTeleH-
HO 3aMelJsieTcsi, M lWap Ha-
YHHAeT KaTHTbCS 10 CTOJY.
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Ec/u yaap kHeMm NpHLIeJICS Bbl-
lle [eHTpa Macc «CBOEero» Ma-
pa, TO OH MOKAaTHTCH CJAeAO0M
3a lapoM, No KOTOpPOMY OH
yAapHJI.

2.28. Paccmorpum  ynpyrHi
MAYHK, OpOLIeHHBbIH MNOX Y-
JOM K TMOJYy C HeKOTOpOH
«3aKpyTKoi». CKOpOCTb LIEeHT-
pa Macc MSIYHKa MOXHO pas-
JOXHTb Ha [Be COCTaBJAIO-
LiHe: TNapajseJbHyl0  MOJY
H TepleHAHKYJSIPHYIO  eMYy.
[lpu ymape wMsiuHka 06 moJa
BEPTHKAaJbHAsl COCTABJSIONLAS
NIPOCTO MEeHSIeT 3HaK H OKa3bl-
BaeTCsl Temepb HanpaBJeHHOH
BBepx. OpnHako Bpauiexue
MSIYHKA H MOPH30HTanbHasi CoO-
cTaBJasomas MeHsorcs: 6oJjee
c/J10XKHBIM o6pasoM. Paccmort-
PHM TOYKY TMOBEpPXHOCTH Msi-
4HKa, B KOTOpPOH OH COINpH-
Kacaercss ¢ nosoMm. Ee ropu-
30HTaJbHasi CKOPOCTb paBHA
CyMMe CKOPOCTH OTHOCHTENbHO
LEeHTPa Macc Msiua H ropH3oH-
TaJbHOH HPOEKLUHH CKOPOCTH
UeHTpa Macc, H TpH yaape
OHa  MeHsleT  HamnpaBJIeHHeE.
H3meHsiloTcsl TakxKe CKOPOCTb
BpalieHHsi Ms4a H TI'OPH30H-
TajbHasl COCTABJSAIOIIAS CKO-
POCTH ULEeHTPa Macc Msya.
Hanpabaenue, B KOTOPOM Ms4
OTCKOYHT OT TMo0Ja, MOXKHO
Ha#iTH, ONpeIesHB NOJHbBIA BeK-
TOP CKOPOCTH LEHTpa Macc.
[Tycte, HanpuMep, MAUHK Gpo-
weH noa yraom 45° k moay
6€3 HauyaJbHOH «3aKPYTKH».
[Ipn yaape OH OTCKOUHT
nox yraom 23,2° K BepTHKaJH
u OymeT BpallaTbcs Blepen.
Ecau ke npu 6pocaHHU
MSIYHK YNa4HO «3aKpYTHTb»,
TO, HEOLHOKPATHO OTCKaKHBas
oT noJsia, ok GyieT ONHCLIBATh

Te 3aMbicJOBaTble TPAEKTO-
DHH, KOTOpblE MOKa3aHbl Ha
PHCYHKe.

|
|
|
!

j HUBOCTb

2.29. YCTOHUYUHB TakKoH BeJO-
CHIIeJ, Y KOTOpPOrO TOuKa Tme-
peceueHHsi OCH  BpallleHHA
PYJsi C TOPH3OHTAJbI), MPOXO-
Asillel uepe3 LEHTP KoJeca,
NpH NOBOPOTE ero ONyCKaeTcsi
B CTOpPOHY HAKJOHA BEJOCH-

nega. H3 rTpex KoucTpyk-
UHH, H306paXkeHHBbIX Ha pPHC.
2.29,6, mnoc/epHsIsT HeycTOH-
yHBa, TOrjga Kak BTOpas —

ype3MepHO yCTOH4YHMBA, H B
3TOM cJyyae BeJOoCHMen TJI0X0
«cJyllaeTcsi» Ha IOBOPOTax.
[HpockonHueckue s dexrol
He OKa3blBalOT CyLLECTBEHHOI'O
BJIUSIHHS HA  yCTOHYHBOCTb
BeJOCHNEeAA, XOTSl BpallleHHe
KoJec B TeueHHe HEeKOTOpOro
BpeMeHH ofeclieyHBaeT yCTOH-
BEJIOCHTIEa,  eCJH

i ero ToJKHYTb Ge3 cenoka.

2.30. Bpauenue xyJaa-xyna
noaaepKUBaeTcsi KoJeHaresb-
HbIM [BHXXEHHEeM TOUKH CONpH-
KOCHOBEHHsi KOJIbLla C TeJOM.
[Ipn cBoem [ABHXEHHH 37a
TOUKa oOnepexaeT BpalleHHe
Koablla BOKpyr Tesaa. Ha-
yaJbHasi CKOPOCTb XyJa-xymna

JOJI2)KHA ObITh OoJibllie, ueMm
CKOpOCTb yCTaHOBHBLIErocs
BpalleHHUs.

2.31. Cm. orBer K 3agaue 2.29.

2.32. Tlo-suagumMoMmy, elie Hu-
KTO He 3aHHUMAJICSL H3yueHHeM
CHJI, AeHCTBYIOLIHX Ha Bpa-
Lrarouieecst 1acco, TaKk 4To Bh
MoOxXere mnonpo6oBaTh camo-
CTOSITETbHO HCCJeN0BaTh  HX
TeopeTHUeCKH JH60 Ha Tnpak-
THKe. KOpPOTKHH KyCOK BepeB-

| KM, HIYILHHA OT PYKH K KOJbUY

‘TaeT HEKOTOPYIO

Jlacco, yaepXKHBaeT KOJbLLO B
BO3Jyx€ H coobiiaer emy Bpa-
nratesqbHoe aBHxKenue. [lpu
60Jb1IOA CKOPOCTH BpallleHHA
Koabuo Gaaromapsi  cBOeMy
MOMEHTY HMIyJibca MpHOGpe-
THPOCKOIH-
YECKYI0 YCTOHUHBOCTbD.
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BEPCTHS 10 3KpaHa Hau ¢oTo-
MJICHKH.
[Tpu 6osblIeM OTBEpCTHH YeT-
KocTb ¢oTorpadHu yxyauaer-
Cl, MNpPH MeHbllIeM — BO3HH-
KaeT JAH(ppaKLHMOHHAsA KapTH-
Ha. (dudpaxuus — uurepoe-
PEHLIHOHHOE sBJieHHe, ofyc-
JIOBJIEHHOE BOJIHOBOH# MpHPO-
no# ceeta. [udpakuus 3By-
KOBBIX BOJIH paccMaTpHBalach
B 3azauax 1.42 u 1.43.)
Kamepa-o6ckypa  cosmaer
XpoMaTHyecKHe abeppauuu
(MckaxeHus), MOCKOJIbKY
JJIsT  AaHHOro JHamerpa OT-
BepCTHS ONTHMaJbHOE pac-
CTOSIHHE OT OTBEepCTHs 10
MJIeHKH o6paTHO MpoNnoplHoO-
HaJAbHO AJHHE BOJIHBL CBeTa,
KOTOpAasi MOXKET MEHSITbCH OT
0,4 (cunuit user) no 0,65 mMrm
(kpacHbiit).

5.25. Usobpaxennusa Coanua
cozjamoTca  6aarogapsi  Ma-
JIEHbKHM MPOCBeTaM B JIHCTbAX
pepesa, nogo6HO TOMY Kak
3TO MNPOMCXONHT B Kamepe-
obckype. 3TH H300parkeHusi
BCErja BO3HHKAIOT B COJHey-
HBIH J€Hb, HO OOBIYHO OHH
He3aMeTHbl Ha (pOHe paccesiH-
Horo ocBemeHus. Ilpu coa-
HEYHOM XKe 3aTMeHHH 06-
11asi OCBELIeHHOCTb HECKOJb-
KO yMeHblllaeTcs.

5.26. Cser, najamouwiHii Ha
KamiIi poCH, CHJIBHO OTpa-
XKaeTcsl Ha3aja B HaNPAaBJEHHH,
obpatHoM ero mpuxoay. Yac-
THYHO OTpaXXeHHe MPOHCXOMHUT
Ha mnepeiHed  MOBEPXHOCTH
KamjiH, uyacTHYHO — Ha 3aj-
Hel. CBeT, najfamowHli Ha Kar-
JIO TOA APYrHMH yrJaMH, MO-
JKeT TakKe MPOXOAHTb BHYTPb
Kaniu H OTpa)aTbCsl Ha ee
o6paTHOil cTopoHe'.

" Ecan 6bl Kamas Gusia  CTPOro
cepHueckoll, ee MoBepXHOCTL OTpa-
XKajda 6bl COJHeuHBIl cBeT paBHO-
MepHO BO Bce CTOpoHu. Ilpenom-

228  dusnyecknit deiepsepk

JIGHHBIE XK€ CBETOBHIE YU’ CHUMAaTHCh
6bl, OCBeIasl CPAaBHHTENbHO HeGOJb-
wol yyacTOK BHYTpeHHell moBepx-
HocTH Kamiad. Yactb cBera orpa-
Kanacb Gbl OT 3TOTO y4yacTKa H BHI-
Xoauaa Hapyxy. Ero HHTeHCHBHOCTB
yXe 3aBucena Obl OT Hamnpasse-
Husi. Hecgepuunocts ¢opmbl Kaniau
MPUBOAHT K TOMY, YTO HHTEHCHB-
HOCTb CBera, OTPAXKEHHOTO KakK Ie-
peaHelt, TaKk M 3aAHeH MOBEPXHOCTS-
MH Kailsli, MakKcHMa/jbHa B  Ha-
npapaennu K ConHuy.— [MTpun. ped.

5.27. Peguexkrophl, oTpaxarto-
LLlHe CBETOBOH Jy4 TOYHO B Ha-
NpaBJeHHH HMCTOYHHKA, JaxKe
eC/IH  3TO HamnpabJieHHe He
COBNajaeT ¢ OCblO pedJieKkTo-
pa, Ha3blBalOTCA KaradoTamH.
310 MoOryr ObITh cdepbl (CM.
3asauy 95.26), TpeyroJbHbie
NPU3MBl HJIH CHCTeMbl JIHH3
H 3epKan. MpeanbHbiii Karta-
(o1 npakTHueckH 6ecmoJeseH,
MOCKOJNIbKY HanpabJjieHHe 3pe-
HHS pejKo coBMNajaeT ¢ Ha-
npaBJieHHeM Ha HCTOYHHK CBe-
ta. OgHako GOJBUIHHCTBO Ka-
TaOTOB JaJeKO He HIeatb-
Hbl, TIO3TOMY CBeT OTpazKaercs
OT HHX 6ojiee WHPOKHM Myu-
KoM, yem mnagaer. [Ipumepom
npocToro kKaragora MoOxeT
CJYXHTb TpeXrpaHHbIl yrod,
06pa3oBaHHbI TpeMs B3aUMHO
NepneHHKY/IspHbIMH 3epKaJa-
mMH. CBeToBO# Jyy, najgasi Ha
OJIHO U3 3THX 3epKaJ, rmocjaego-
BaTe/JbHO OTPaKaeTcs OT KaxX-
JOr0 H3 HHX M YXOLHT B Ha-
npasJjeHHH, o6paTHOM Hanpas-
JIEHHIO ero NpHXoaa.

5.28. Kanu ¢okycHpyIOT coa-
HeUHbIH CBeT Ha MOBEPXHOCTH
aucta. B 3sTom wMmecre JgHCT

obyrauBaercs.

5.29. CayuyaiiHO BOJHA MOXKeT

OKa3aTbCsl OPHEHTHPOBAaHHOH
TakHM 06pasoMm, 4TO COJIHed-
Hbli cBeT OyneT oTpaxKaTbCs
OT Hee IpsMO BaM B TIJasa.
Brneuatnenne syueli  cBera,
pacxoAsIIUXCS OT TeHH Ballel

roJIOBBl, 06YCJIOBJIEHO TEM, YTO
BOJIHA He OPDHEHTHPOBAHA CTPO-
ro onpeaeleHHbim o6pasom
H 4TO KapTHHA BOJIH Ha BoJe
HENPEepbIBHO MEHsieTCs.

5.30. I'ma3a koilek M APYTHX
JKMBOTHBIX ~ OTpa)KaloT cBeT
B HampasJieHHH, o6paTHOM
HanpaBJeHHIO ero TPHXOHa,
MO3TOMY HMX BHIHO B TEMHOTe,
[nas  npeacrasasier  co6o#
CHCTEMY M3 JIHH3 H KPHBOJH-
HEHHOTO 3epKaJja, OTpaxalo-
ILYIO CBET Tak, yTO HYYOK OT-
pa’kKeHHOro cBeTa HampasJeH
Ha HCTOYHHK, ¥ NJOTOSIIHBIX
JKHBOTHBIX CHJIBHOE OTPa’keHHe
cBeTa OOYCJIOBJIEHO TeM, 4TO
noj,  ceTyaTKOH  HaxoLHTCS
C/JOH KPHCTANJNOB LHCTEHHA,
COJEpKALIero LUHHK.

5.31. DTa ropu3oHTaJbHas JH-
HHAl COOTBETCTBYeT BBICOTE,
Ha KOTOpPOH mnajamoilHd cHer
taeT. Bbimie 3TOH JHHHH Ha-
XOIHTCA CHer, KOTOphIH OTpa-
JKaeT CBeT Jydlle, YeM BOJIS-
Hble Karu, ofbpasywouiuecs
HHXKe Hee.

5.32. Cper BBIXOOHT H3 KalllH
B LWIHPOKOM AHamna3one YIJIOB,
HO HaubosblWIasi HHTEHCHB-
HOCTb HabJojaeTcsd nomx yr-
JIOM, COOTBeTCTBYIOLHM pa-
Ayre  (BbIpaxKascb  A3LIKOM
reoMeTpHuecKol ONTHKH, IJIOT-
HOCTb NyYyKa BBIXOASUIMX H3
KalJji JyuyeH NolL 3THM YIJIOM
MaKCHMajibHa). TQK KaK BH-
JHMBIH CBeT pas3JIHUHBIX IJHH
BOJIH TpeJIoMJIsieTcsl B Karje
No-pasHoOMy (CHHHHA TpesoM-
JSIeTCS  CHJIbHEe KpacHOro),
TOYHOe 3HaueHHe yrJja, IMOoJL
KOTOPBIM HHTEHCHBHOCTb BBbI-
XOLALIero Nyyka MaKCHMaJb-
Ha, 3aBHCHT OT [JIHHBI BOJIHbI
ceera (To ecTh upera). [TosTo-
My MO4 TeM YIJIOM, NOJ KOTO-
pbiM BHAHA pagyra, 1BeTa He
TONBKO Haubosee SApPKH, HO
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Kak 310 npoucxomut? Kak
6LICTPO  [OJIXKeH [pOoTeKaTh
npouecc npeo6pasoBanus CBe-
ta? OueBHOHO, He HACTOJBKO
6bicTpO, 4TO6GLI CBET JaMIbl
MepLaJ B COOTBETCTBHH C 4acC-
TOTOH MHUTAIOWLEro ee Hanps-
xeHuss, Ho namna He posxHa
H JI0JT0 CBETHThLCS MOCJe TOTO,
KaK ee BHIKJIIOYAaT.

466, c. 233—240; 954, ¢. 128,
129; 1205, ¢. 76, 1340, c. 749—
766.

3penue
(5.115—5.141)

KorepentHoctb
HHTepdepeHuns

5.115. Toueunnle y3opbl. Ecu
Bbl MOCMOTpHUTE Ha TJaAKHH,
MaTOBO-YepHbIH JHUCTOK 6GyMma-
ru noj yriomM 45° k HanpasaJe-
HHIO TNajamolero COJHeYHOro
CBeTa, TO YBHUIHTE Pa3HOLBET-
Hble 3€PHBILIKH-TOUKH, NJSAWY-
mue no Gymare. [lopo6Gubie
y30psl Ayulle Habaw4aTh B Y-
ye Jasepa, HO, pasyMeercs,
COJIHEYHBIH CBeT JJf Hac ro-
paspo aoctynuee. 1 B Tom H
B PYrOM Cllyyae NpU NOBOpOTE
rojoBb Ha6jlogaemasi KapT-
na cMmewaercsi. Murtepecro 3a-
METHTb, YTO OHA MOXET CJBH-
raTbCsl KaK B Ty K€ CTODOHY,
KyJla MOBOPauHBaeTcsl roJoBa,
TaKk H B IMPOTHBONOJOKHYIO,
H 3TO 3aBHCHT OT TOro, Kakoe
y Bac 3peHHe: CTpajaere JH Bbl
6/1U30PYKOCTbIO,  JaJbHO30D-
KOCTbIO HJIH HMeeTe HODMafb-
Hoe 3penne. UeM BHI3bIBAIOTCS
TOYeyHble Y30pPH H MNouemy

B COJIHEYUHOM CBeTe OHH KaxXyT- |

cst okpalweHHbMU? Kak o6bsic-
HHTb CMeUleHHe y30pPOB H ero
3aBHCHMOCTDb OT XapakTepa Ba-
ero 3peHusi?

1206—1209; 1560.

Crpobockonnuecknit apdexr

5.116. «MbluaHHEe» H 3peHHe.
ITonpoGy#iTe, rasaa Ha 3KpaH
TeJleBH30pa C HEKOTOPOro pac-
CTOSIHHS, MPOMBIHATL <MM-M>»
C 3aKPLITHIM PTOM, H Bbl YBH-
JHTE, YTO Ha IKpaHe NOSABATCHA
TeMHble JAHHHH. «Mbiua» co-
OTBETCTBYIOILUM TOHOM, BHI
MOXeTe 3acCTaBUTh 3TH NO10CH
JBHraThCs BBEPX, BHU3 HAH Xe
CTOSITh Ha Mmecte. Bul moxere
NpPOBEeCTH H APYrod aHasorau-
HuH onbiT. [TocTaBbTe HaA Bpa-
QlaloulHicss  NMpoWrpbiBaTess
JIUCK, pa3fiefeHH bl Ha YepHble
u Geabie cektopbl. Ocewias
JHCK CTPOGOCKOMHUECKHM HC-
TOYHHKOM C Pa3/HYHOH 4acTo-
TOH BCMBILIEK, Bbl MOXKeTe «3a-
MOpO3HTb» CEKTOpPbl HJAH 3a-
CTABHTbL UX Me[lJIeHHO ABHIaTh-
csi B TY WIH HHYIO CTOPOHY.
Takoro xe 3ddekra MOKHO
NOGHUTLCH H «MblUaHHEM» Ha
onpenenenHoi yacrore. [Toye-
MY XKe «Mbl4aHHe» TaK BJHUsieT
Ha Ballle 3peHue?

1210; 1211; 1170.

3aaepKKa 3pHTENbHOTO
BOCNIPHATHS
HHTEHCHBHOCTb CBETa

5.117. CoaHeyHbie OYKH H
HCKa)XeHHe BHAHMOTO ABHXKeE-
HHA. 3aKpblB TEMHBIM (PHIBLT-
poM (Hanpumep, CTeK/JIOM OT
COJIHEYHbIX OYKOB) OJHMH TJias,
NOCMOTpHUTE HA KauaHue Ipoc-
TOT0 MasiTHUKA. XOTS BBl TOYHO
3Haere, YTO MASITHUK KayaeTcs
B OJHOH TNJAOCKOCTH, Yy Bac
co3jaeTcsl BreuaT/geHHe, HTO
OH OMNHCHLIBaeT 3JIHNC (pHC.
5.117). HenocesilieHHOMY 3TO
na6/iogeHde MOXKeT MOKa3arh-
Csl YAHBHTEJNbHBIM, JaXe 3ara-
no4yHbiM.  Kaxyuieecss Tpex-
MepHOe JBHXKEHHE MOXHO elle
6oJsiee NMOAUEPKHYTh, €CAH MPH-
LIENUTb K TOYKe NojBeca ManT-

Ona nosciogy fIBASETCS B ILBETE

E

Puc. 5.117. Ecau cmoTpers Ha Ka-
HAIOWUICA 8 8epTUKANbROL NAO-
CKOCTU MAATHUK, NPUKPLLB OOUH
24a3 TeMHbIM CTeKAom, TO bydeT
Ka3aTsvca, 4T0 MAATHUK OBUNETCA
no JAAUNCY.

HHKa HATKY: BO3HHKAaeT HJJIIO-
3Hf, YTO MasiTHHK KPYTHTCS
BOKPYI' HHUTKH.

Ecan 6u BaM Kak-HHGYIb
NpPULLIOCH CHAETh 32 PyJeM aB-
TOMOOHJ/ISE B COJAHEYHBIX OUKaxX
C OAHHM CTEKJOM, TO BBl Obl

141
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yHIET CJAHIIKOM TJay6OKO BO
BIaXKHYIO 3€MJIIO, BO3MOXKEH
B3phiB. HenasHo onHa H3 Kom-

NaHUH, TPOHU3BOASIIHX MOJ-
HHEOTBO/bl, HauaJa YCTaHaB-
JUBaTb Ha HX BepxyllKax
panHoOaKTHBHbBIE HCTOYHHKH.
[Ipexnonaranoch, uYTO TaKoH
HCTOYHHK pajHauHH [OJKEH
crnoco6CcTBOBaTh HOHH3alHHU

BO3/yXa, BbI3bIBAs TEM CAMBIM
pa3psil MOJHHH Ha MOJHHE-
oTBOJ H ofeperasi 3gaHue.
HeiicTButeqsHo 11 pamauo-
AKTHBHBIH HCTOYHHK MOXKET
OKa3aTbCsl MOJe3HbIM?

299, c. 188; 300, aa. 15; 301,
en. 2, 6; 1296; 1373—1381;
1570; 1580, c¢. 284-2285.

6.41. Moanus u pepeBbs. Cy-
LLLeCTBYET NIOBEPbe, YTO MOJHHUS
npeanoyHTaeT yAapfATh B AYy-
6oBble nepesbsi. M mpasnaa,
cpeaH pa3bGUTBIX MOJHHeH ne-
peBbeB  BCTpeyaeTcsi  OuYE€Hb
MHoro n1y6oB. TpyaHo, ogHako,
npencTaBHTb, UYTO  MOJHHS
crnocobHa OTaHuYaTe ay6 oOT
Ipyrux nopoj aepesbes. [To-
yeMy e TOraa wyauie BCero
pasbuBailoTcsi HMEHHO JYyObI?
Kak Boofuie ynap MOJHHH
pasbupaer aepeso? Pasymeer-
¢, He Bcerga yaap MOJHHH
TIpHBOJAHT K THOeJIH JepeBa.
Opsuay, Hanpumep, onyG.JH-
KOBaJl 3aMeyaTeJqbHYKO (OTO-
rpadHio NpsMOro yaapa MoJ-
HHH B scenb [1389; 1390].
OpHnako, koraa Ha apyrofi
IeHb CTaJH ocMaTpHBaTh Aepe-
BO, Ha HeM He OOHapyKHJIH
HHKaKHX cJeoB yaapa.

Kakum o6pasoM MoOJHHA
BHI3bIBART JIECHBIE MOXKaphi?
[Touemy He Besikuit ynap mou-
HHH B Jecy MNpPHBOAMT K MO-
xapy?

299, ¢. 177—187; 300, c. 151;
301; 1382—1390.

6.42. Ynap mosanuu B camoJier.
Yaapel MOJTHHH B CaMoJIeT CJy-
4akTCs JOBOJBHO 4acTo, OfHA-
KO JIHWIb H3PeAKa OHH IpH-
YHHAIOT KaKHe-JTHGO0 cepbesHbie
MOBPEXKAECHHSI — pa3Be uTo He-

CKOJIBKO  MEeJKHX
B dro3easixke.
aBtobychl H

OTBEpPCTHH

Apyrue TpaH-

CHOPTHbLIE CpeACTBa TOXX€ He i

CTpPajaloT OT yJapoB MOJHHH.
Bckope mocsiie crapra B Koc-
MHYeckHH Kopabib <«Amoa-
JIOH-12» ynapusu 1Be MOJIHHH,
He NpHYHHHB HHKAKOTO yimep-
6a Hu KopabJsio, HH €ero 3KH-
naxy. Ilouemy MosHus He
NPUYHHAECT Bpega HH TpaH-
Cnopty, HH maccaxupam? bBo-
Jlee TOro, naccaKHpbl MOTYT
BOBCE He 3aMeTHTh MOJIHHH'.

299, c¢. 232—235, 249; 300,
c. 1561, 152; 301; 1296; 1379;
1391, ¢. 22; 1392—1397.

' BHHMaTeabHbI 1acCaXHp CaMo-
JeTa MOXKeT MpeaBHIeTb yaap MoJ-
HHH, OGPAaTHB BHUMaHWe HA pe3Koe
yCH/eHHe orHed cB. Jdabma  (cM.
3agauy 6.46) Ha KOHUAX KPbWIbEB H
JAPYTHX OCTPOKOHEYHBIX [peaMeTax.
CpeTsiuiHecs monockl MOTYT AOCTHIaTh
3—5 M B OJHHY H 15 ¢M B wWupuHY

[301].

6.43. MopuiB JoxAA noCJe
yAapa moaHud. Bo3moxHO, BO
BpeMsl TpPO3bl BBl 3aMeuasi,
KaK 3a yIapoM MOJIHHM CJe-
AYIOT CHJIbHbIE MOPBIBEl 10XKAS
uaH rpazga. imeercs jin Kakas-
HHOYNyb CBSI3b MeXKIy NOpHI-
BOM JOXISl H YyZapoM MoJ-
uuu? Hau 310 npocro cosna-
JeHHe?

164, c. 358, 359; 300, c. 165, |
166; 301; 1398—1400; 1619.

NeKTpHUECKHt

ABtomoGuau, |

6.44. MoJaHus cpbiBaeT ogex-
i ay. Ilpu npsimom ymape mou-
! HWM C Bac BIIOJIHE MOTYT cJe-

TeTb ojexna H o6ysb. [loue-

MY 3TO TMPOUCXOIHT?

: 301.

i
i
|
|
| 6.45. JnekrpuHueckue noJis
{ B 3eMJie NMPH yaape MOJHHH,
2 Ecnin Bac 3acturier rposa,
{ He CJIelyeT yKpBIBAaTbCA MOX
¢ nepesoM. Kpome TOro, Hy»Ho
1 YKPBITbCSI TaK, uTOGH Balia ro-
| 10Ba HAaXOLWIACh HHMXE OKpY-
KawIWHUX  npeameros. Uem
onacHel aepesbsi? Pa3pe Bl He
| HAXOLHTECh B 6e30MacHOCTH,
, ECJIH  CTOMTE B  HEKOTOpPOM
| oTnasenuu oT cTBOMa?
i MoXHO M npH Tpose Jo-
i KHTbCl Ha 3emaio? [osoBa
| TIDH 3TOM, KOHe4HO, GyneT Ha-
{ XONHTbCS HA MHHHMAJIbHO BO3-
| MOXKHOM BBICOTE; HO HE BO3HH-
KaeT JH NpH 3ITOM Kakasi-To
Apyrasi omnacHoctb? MoJaHus
HEDEAKO IIOpakaeT  KOPOB.
DTO CBA3aHO HE TOJBKO C TEM,
4TO KOPOBBI OGBIYHO HAXOAATCH
Ha OTKPBLITOM BO3/1YXe€, a B I'pO-
3y YKpPBIBAIOTCSI HOJ d€peBbsi-
MH, HO H C TeM, uTO 3aJHHe
HOT'H KOpOBBI [NaJIeKO OTCTOSIT
OoT 1nepemgHux (puc. 6.45).
B sTom y HHX ecTb HeuTO OGee
C UeJOBEKOM, JIeXKAalIHM Ha
semse. [Touemy ynap mosnuu
TaK oOrnaceH IJs Jexailero
Ha 3eMJie yeJlOBeKa U IJs KO-
pOBLI?

i
; 299, c. 223; 301; 1350, c. 279;
; 1391, c. 282—283.
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HHE, Kakas nepejava BKJlouye-
Ha? Uro rpebyercs, utobnl as-
TOMOOW/Ib TPOHYJCA C mecra?
[Touemy ero HauajdbHas CKO-
pOCTb AOJKHA OBbITh MaJol?
Kakoe mnpeumyuiecTBO HMeeT
OfHa nepejaua nepei Apyrou?
[lonpoGyiiTe 06BACHUTHL, Kak
3aBHUCHT MOMEHT CHJbI, Jel-
cTByloUleH Ha KoJeco, OT nepe-
a4, M YCTAHOBHTb, B KAKOM
clyyae 3TOT MOMEHT AOJIKeH
O6blTb 60/blle, @ B KAKOM —
MeHblle.

28; 89, c. 432—434; 350, 4190.

3akoH COXpaHEHHs HMNyJbca
H MOMEHTAa HMNyJbca
aeiicTBHE W MPOTHBOAEHCTBHE

2.25. bpoweHHblk Ha Jabay.
HonyctuM, Ballu HOPUSITENH
PELKNIH CHIPaTh C BaAMH 3J1Yi0
WYTKY W GPOCHJHN BAC NMOCPEIH
6oJbIIOr0 3aMep3luero npysaa.
Jlel HAacCTOIbKO CKOJb3KHH,
YTO Bbl HE B COCTOSIHHH HH
NPOHTH, HU Jla)Ke MNPONOJ3TH
no Hemy K 6epery. Kak xe Bam
NOCTYIUTb?

Tenepb npeanosoxum, 4TO

Puc. 2.25.

BaC MOJIOXKHUJH HA JIeR Ha CHH-
Hy. UYepe3 HekoTopoe BpeMms
BBl TOYYBCTBYETE, 4TO CIIHHA
npoMep3sa H BaM HYXHO nepe-
BepHyTbcsl. Kak 310 caenathb
Ha TAKOM CKOJB3KOM JIbYy?

[llyrka morJja 6sl 0OKa3aThCa
eme 3snee. Hanpumep, Bac cros
npusaszanu 6b K cToN6y, TOD-
yauleMy Tle-TO [ocepeauHe
anpa (puc. 2.25). Kak Bam
MOBEPHYTbCS BOKPYI cTo0.J06a,
€CJqH BaWM pyKH cBOBOIHBI?
Ctoa6 CJANIIKOM T[JA3AKHA U
CKOJIB3KHH, 4TOOGH 33 Hero yx-
BaTUTbCs, a Jen eme 6oJee
CKOJIb3KHH, W HOTaMM B HEro
He yneperbcsa. YUTO HYXKHO cle-
JdTh, uyTOOBl MOBEPHYThCSH BO-
Kpyr cton6a JuUuoM B ApYTYIO
CTOPOHY?

9, c. 238; 280, c¢. 84—94; 430,
c. 181—182.

Ipeueccus
LLEHTP TAXKECTH

2.26. ABTOMOGHJb, BEeJOCHNES,
noe3n Ha nosopote. Kak BLI
NOBOpa4YMBaeTe Ha BeJOCHIIEe-
Jle, a TOUHee, KAK Bbl HAauHHAe-
Te TOBOpPOT? MOTOUUKAUCT
NOBOPAYMBAET, HAKJOHSA MO-
TOUHKJ, @ PYJIb IPH 3TOM CTOHUT
npsamo. Huaue o6croutr neno
¢ Besocunenom. C yem CBA3aHO
3TO pasJuuuer

Jns toro urobel noesjp Ha
NOBOPOTE He COLleJ C PejbCoB
noj jedcTBUeM U eHTpoBeXHOH
CHJIbI, TOJOTHO KeJae3HOH J10-
pOTH HEeN3aeTCs HAKJIOHHbIM H
Hapy»XHbIH pesibC Ha [OBOPOTE
4acTo  ObIBAeT  NPHIOMIHST.
Bavsier M 3TOT HakKJAOH Ha
MOBOPOT MOe3/1a TaK e, Kak
HaKJOH [PH MOBOPOTE MOTO-
uukaa? [lonpob6yiite cuenartsb
x0T 6b rpy6blA pacuer, 4TOGHI
BBISICHHUTB 3TO.

W nakonel, 4to Bel MoxeTe
CKa3aTb O MOBOPOTE TOHOYHLIX
aBTOMOOHJIEeH?

16, ¢. 535, 536, 24; 35; 36,
c. 43, 44; 37, ¢. 146, 147; 38,
c. 89—93; 44; 1612.

Ynap
HMIYJIBC
JHHEHHasl KHHEMATHKA

2.27. buasapansie yaapn. Kak
BHl, Hrpas 8 GUALSIpA, ocyile-
CTBJIsIETE «Y/aD ¢ NPOTAKKON»
(11pH TaKOM yjape «CBOH» tap
HIeT 33 TeM, 10 KOTOPOMY OH
yaapui) H «ylap ¢ 0TCKOKOM>»
(korja «CcBOH» LI1ap nocJe yjua-
pa karurcsi ob6parHo)? Kasza-
Ji0Ch Obl, KOTAd ABHXKYILUHACS

| Wap yaapser no HenoABHXHO-

MY TOH e Macchbl, cam OH 10J-
JKEH OCTaHOBHUTHCH.

[Ipu ynape «Maccé» «CBOH»
uap JABHXKeTcs no uapa6ose
(puc. 2.27, a). (Taxue ynapsl
B OCHOBHOM 3alpelleHbl npa-

Puc. 2.27,a. ¥Ydap «maccér.

Puc. 2.27.6. Butcora dopruka.
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127, ¢. 101—103; 128, ¢. 93,
94; 145, c. 89—-99; 151; 152,
c. 167—170; 153; 1552; 20;
115 0.

KoaeGaHus cTpyHbl

1.11. «3ByuanHe» pe3HHOBOI
aentbl. [10ATATHBAS THTAPHYIO
CTPYHY, Bbl OBLILIAETE €€ TOH.
A u4to npousoiiner, ecau Bbl
VBEJIHUHMTE HATSIXKEHHEe De3HH-
KM, pacTsAHyTOH Mexay 60Jb-
IIHM W YKasaTelbHHIM NaJb-
namu? [loBbicuTCA JIM yacToTa
ee 3ByyaHusi, ecJH Bbl pas-
AsuHHTe naabubl? Oka3sbiBa-
ercst, HeT. Hactora ocraercd
npexKHe#, a ecqn W H3MeHA-
eTcs, TO CTAHOBHTCS HHXKE,
a He Bhie. B uem pasuuua
MeXIy pPEe3UHKOH M THTapHOH
CTPYHO#?

154; 155, c.
c. 671—672.

186, 187; 80,

Bubpaunus
¢a3osbie nepexoanl

1.12. 3Byku kHNsiuied BOIbI.
Korna st noporpesato BoAy A5
Kode, TO HO 3BYKY Onpejensito
MOMEHT ee 3akunanus. Buaua-
Je pasjaercs LIHMEHHe, KOTO-
poe MOCTENEeHHO HapacTaer, a
3aTeMm ycrynaer MecTo OoJee
peakomy 3BYKY. Ilepen cambim
’)Ke KHNEHHeM 3TOT 3BYK CTa-
HoBuTcst MArge. Kaxk o6wbsic-
HUTb [POHCXOX/]EHHEe  3THX
3BYKOB, OCOGEHHO CMfAr4yeHue
3ByKa Nepej TeM, KaK Bojia 3a-
Kunaer?

157; 158, c. 295; 159, c. 269;
160, c. 168.

Bu6panuus

1.13. )Kypuamuii pyyed. Bawm,
BEPHO, CJYy4yasoch KOIJa-HH-

14  dusnueckuii deiieppepk

6yAb COJMHEUHbIM JAHEM JIeXaTb
Ha TpaBKe, CAYyLIAs XypuaHue
pyuefika? [Touemy Xypuar py-
yeiiku? Ilouemy peByT BOZO-
najabl U CTPEMHHHBI?

UeM  BBI3BAHO MNPHATHOE
LIMMeHHe OTKpbiBaeMOH GyTbLI-
K# JumoHagar? Bcmorpurech
B NPO3payYHLI JUMOHaJ] H Mo-
nbiTaliTeCch CBA3aTh 3ITOT 3BYK
¢ ofpasoBaHueM, [BHKEHHEM
W pPa3pbiBOM Ia30BbIX My3bIPb-
KOB.

145, ¢. 140; 159, ¢. 293; 161—
163.

MexaHHuecKkoe HaNpsKEeHHe
¢a3zosbie nepexoanl

1.14. Koraa mbl Hiem NO CHe-
ry.. HWHoraa cHer ckpunur
NOJ HOTamHu, HO 3TO ObIBaeT
JIMILIb B Te JIHU, KOTJla Temiepa-
Typa BO3JyXa CYLLeCTBEHHO
HUXKe Hyast. UTO co3paer 3ByK
¥ noyeMy ero BO3HHKHOBEHUE

3aBUCHUT OT TeMmnepatypsi? [1pu

KaKoH MPHUMEpPHO TeMmepaTtype
CHer HayMHaeT CKPUIMeTb?

164, ¢. 140; 165, c. 144; 166.

MNornoinenne 3syka

1.15. TuwHHA nocje cHero-
naaa. [louemy nocne cHerona-

1a tak Tuxo? KoHeuno, malivH
v Jwoaed Ha yJdHUe MeHblle,
yeM OObLIYHO, HO TOJIBKO 3THM
HeNb3sl OOGBACHUTL THILHHY,
BAPYT OIYCTHUBIIYIOCS Ha ToO-
pol. UTo MpPOHCXOAMT C 3HEp-
rueit ynuuunoro wyma? [Touemy
3TO CJAYy4aeTcfl, Korga cHer
TOJbKO UTO BHIIIAJ?

[Togo6Hoe ociabieHue 3BY-
Ka HabaionatoT, HanpHMEp,
YUACTHHKH AHTAPKTUUECKHUX
3KCNeAUUHH, Korjga Ipopbi-
BAIOT TYyHHeJH B CHery: MNpH-
XOLUTCS KPHUaTh, 4TOOb! OHITh
yCABIWAHHLIM Ha PAacCTOSHHH
natd MerpoB. Kyna ucyesaer
SHeprusi 3ByKar

165, ¢. 134; 167; 40, ¢. 224—
225; 120—144..

1.16. Pa3pnisanne TkaHu. Ilo-
yemy, KOrjla Bbl HauyHHaeTe
pBath TKaHb OblcTpee, H3ja-
BaeMbIil €10 3BYK MOBbILIAETCA?

1.17. lleaxanbe cycrasos. [1o-
yeMy «Tpewar» naabubl? [To-
4yeMy HYXKHO HEMHOIO MOILOXK-
[aThb, MPEXJle HEM CYCTaB CMO-
JKeT CHOBA [UEJKHYTb?

168.

Puc. 1.18. «llocaywaii: onare — Kpuk, Kpaxk, weaxk!»
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H yCHJIHBaeTcs ee co6cTBeHHas
pesoHaHCHast 4YacToTa, KOTo-
pod u onpegensieTcsi CJABILH-
MBIl HaMH TOH. YBeJlHuUHBas
CKOPOCTb BPallleHHsl, Mbl MOBBI-
[maeM 4acTtoTy KoJseBaHHH,
H B Tpy6GKe BbigesnsieTcss Gosee
BbICOKAsl TapMOHHKa.

1.55. Tlpu obTekaHuH BeTpOM
NpoBOAa HJH BeTKH JepeBa
BO3JYIUHBIH TIOTOK CTAHOBHTCS
HEeyCTOHUHBBLIM, H TOrA C Tpe-
NATCTBHSI  MOTYT  CPBIBAThCSI
Buxpd. C TeserpadHoro npo-
BOJa, Hanpumep, BHXPH CPHI-
BAIOTCS MONePEMEeHHO TO ¢
BEpXHEH, TO ¢ HHXKHeH ero
4acTH. DTH BHXPH H CO3IAIOT
KosieGaHHA JaBJeHHs BO3NYXa,
KOTOpbie MBI BOCHPHHHMaeM
Kak 3BykH. Ecin BeTep pocra-
TOYHO CHJEH, TO KoJebaHHA
JLaBJEHHS C IBYX CTOPOH INpoO-
BOJa MOryT 3aCTaBHTb ero
BHODHPOBATb LEJHKOM; BIPO-
yeM, Kose6GaHHsI TpOBOma He
o6s3aTesbHbl JJ5 BOSHHKHOBE-
HHA 3ByKa. Tak Kak JokaJjb-
Hble H3MEHEHHS AaBjeHus 06y-
CJIOBJICHBI BHXPSIMH Ha Bepx-
HeH H HH2KHeH yacTsx NpoBoja,
TO caM OH BBIHYXIEeH coBep-
warb KoseGaHHs TepreHgH-
KYJAADHO BO3AYUWIHOMY MOTOKY.

1.56. Ilpu
KpaeBoro TOHA BHXDH CpBbI-
BalOTCs € Kpas TpensiTCTBHSA,
Korga ero ofTekaeT BO3Qyli-

BO3HHKHOBEHHH

HbIA  1oTOK. BosHuKawmHe
npH 3TOM KosaeGanus Kpas
NpPensaTCTBHA H CO3A4l0T CJbl-
LIHMBIE HaMH 3BYK. YacTHuHO
3BYK BO3BpallaeTcsi K HCTOY-
HHKY BO3AYIIHOTO  HOTOKa.
BcaenctBue 3TOro BO3HHKAaeT
JOIIOJIHUTEbHAsA  HeyCTOHUH-
BOCTb TMOTOKa, CNOCO6GCTBYIO-
mwasi 06pa3oBaHHIO BHXpeH.
Koraa 3TH BHXpH HOCTHraior
Kpas NpernsiTCTBHA, OHH BHOBb
B030YXKIal0T 3BYK U T. 1.
Korga cBHcT  co3paetcs

178  dusnueckuit peitepsepk

C TOMOLUBIO OTBEPCTHSA, 3BYK,
BO3BpalLasicb K HCTOYHHKY
BO3IYIUIHOTO NTIOTOKa, H3MEHSIEeT
CKOpOCTb TMOCJEAHero; B pe-
3yabTare o6pa3yloTcs BHXpe-
Bble KOJbLla (Mogo6HBIe KOJIb-
uam tabaynsoro geiMa). Korga
3TH KOJIbLLA JOXOLSAT IO OTBEp-
CTHA, CHOBa BO36yXxmgaercs
3BYK H T. I.

Yaiue Bcero cBHCT yafinHKa
co3jgaerc ABYMSI OTBEPCTHS-
MH, KOTOpble PaclOJOMKeHb
B KpPbllIKe H pasjejeHbl He-
6oabwuM yray6aenuem. Korna
BO31YX H3HYTPH 4alHHKa TpO-
XOLHUT uepe3 IepBoe OTBep-
CTHe, OHO CTAHOBHTCSI HCTOYHH-
KOM BO3[JYLIHOH CTPYH, KOTO-
pasi co3gaerT HeyCTOHUHBOCTb
BO3/lYLIHOTO IIOTOKa Y BTOPOro
OTBEPCTHI H TeM  CaMbiM
nopoxpaer 3Byk. I[loxavamy
CKOpPOCTb TaKOro IOTOKa He-
J10CTaTOYHA AJS1 BO3HHKHOBe-
HHSI HEYCTOHUHBOCTH, KO Xe
Boaa GJIH3Ka K KHIIeHHIO, BO3-
AYX JABHXeTcs ObicTpee, 3a-
BHXPEHHS Y BTOPOTO OTBEPCTHSA
CTaHOBSATCA 6GOsbllie, H BO3HH-
KaeT 3BYK.

1.57. ByTelnika H3-moL JHMO-
Hajna, CBHpesb, (yedTa OTJIH-
4apTCs  OT CBHCTKOB, pac-
CMOTpEHHbIX B 3apnaue 1.56,
TeéM; 4YTO B HUX BOJIH3H OTBEp-
CTHSl HJIH Kpasl, Ha KOTOPbIX
06pasyloTcsi HeyCTOHuHBOCTH,
HaXOIHUTCSI Pe3OHHpPYIOLLAS MO-
Jocte. M3 na6opa wuacror,
NPHCYTCTBYIOILHX B  3BYKe,
BO3HHKAIWOLLEM Ha Kpawo Tmpe-
MATCTBHSI HJIH B OTBEPCTHH,
NOJIOCTb BbLIEJAsIeT H YCHJIH-
BAeT pE3OHAHCHYIO 4acToTy,
KOTOPYIO Mbl H CJIBILIHM.

1.58. B noaHuefickoMm CBHCTKe
BIyBaeMbli B HEro BO3AYX
€cO3/aeT KpaeBOH TOH, H3 KO-
TOPOTO  IIOJOCTb  BbLAEIsieT

CBOIO PE30HAHCHYIO 4acToTy'.
Haxoasimuiics B MOJOCTH wa-
PHK TO H [eJ0 MepeKpbiBaeT
TIOTOK BO3AyXa, OTYETr0 CBHCTOK
H313eT «TPesb».

' OcHoBHOIl 3G} eKT BO3HHKaET Ho
Apyro# npuunHe. Bodaywmubiii notok
pasbuBaercsi OCTPbHIM KpaeM pe3so-
HAHCHOA T0JIOCTH HA [Ba [MOTOKa,
OJMH H3 KOTOPbIX NPOXOAHT MHMO
Kpasi, a Apyroil HampaB/asieTcsi B MO-
JIOCTb, JaBJeHHe B KOTOPOH [OBbI-
waercsi. Yepes onpegeseHHbie npo-
MEXYTKH BpeMeHd BTOpOH MOTOK
MpepuiBaeT OCHOBHYK CTPYI, BCJen-
CTBHE YEro H BO3HHKAWOT [epHO-
NHUECKHe KodeGaHHsl JaBjeHus B
BO3JYX€, pacnpocTpaHsiiollHecss B
BUJlEe 3BYKOBOH BOJIHbL.— [Tpunm. ped.

1.59. ITo-BuauMOMY, O6bIYHbBIN
CBHCT CKBO3b I'yGbl MOXKHO yIO-
JO0OHTb CBHCTY, KOTOpBIH CO-
3faeTcsi OTBEpCTHEM (CM. 3a-
gauy 1.56), a por mnpu 3Tom
HrpaeT poJb TNOJOCTH-Pe30-
HaTtopa; OIHAaKO BCE TOHKOCTH
IBHXKEHHS BO3IyXa B 3TOM
cJaydae IIOKa elle He Hccae-
JLOBaHBIZ.

® [lpn cBucTe ryGamu 3BYK BO3-
HHKaeT, no-BUAMMOMy, GJaaropaps
NePHOJHYECKOMY O6pa3OBaHHIO BHX-
pedl NPH HCTeYeHHH BO3AYXa MEXAY
rybamu.— [lpum. ped.

1.60. Pynop rpammodona H
BO3IyX BHYTPH Hero <«Harpy-
XKaaH» meMmbpaHy rpammogdo-
Ha H TpaHcPOPMHUPOBAJH KoJe-
6aHusi MajeHbKOH MeMOpaHbl
B Kose6aHusi BO3JAyxa y Kpas
pynopa. JausHas y3kasi Tpy6a
JHWb HakalJuBasna Obl 3Hep-
FHIO KOJIeGaHHH B CTOSIYHUX BOJI-
HaX, BbLAEJAS CPeIH HUX CBOH
COOCTBEHHbIE Pe3OHAHCHbIC Ya-
crotel. Ecan 6b1 memG6GpaHna
coobuianacb € OKPYKaOLUHM
BO31yxoM 6e3 Tpy6bi, TO OHa
Kose6anach 6bl CAHMIKOM CBO-
600HO H BO3IyXy IleperaBa-
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puc. 5.98, Bbl He TOJbKO YBH-
JHTE B TEHHW LIAPDHKA HJH [H-
CKa cBeTJioe TATHO, HO U 06-
Hapy»XHTe, UTO BCS TEHb COC-
TOMT H3 MHOXECTBa uepely-
IOLHXCS TEeMHBIX H CBETJbIX
koneu. [louemy o6pasyiorca
| UeHTpa/JibHOe MATHO (MATHO
[yaccona') u koabua? Iloue-
MY OHH He 3aMeTHbl B Balled
TeHu?

| 204; 1169, c. 200;
c. 359—360; 1326.

1170,

" Tosopsit, uTo, Korpa B Hauaje
npowmjoro crojerisi ®Ppenenb 3auu-
uas AHCCepTauHIo, OZHH H3 UJleHOB
komuccuu, [lyaccon, 3sameTtusn, uto
eClH  BBIBOABI AHCCEDPTAllHH BepHbl,
TO B LeHTpe TeHH chepHUecKoro
npeamMera AOMXKHO Obl HabJIOAATHCA
cBeTJIoe HNATHO. A MOCKOAbKY 3TO
IpeACTaBAsAeTCs] AOBOIBHO CTPAHHBIM,
TO, 34KJIOUMJI OH, AaHHAs AHCcep-
Tau¥a, NOo-BHAHMOMY,  ouHGOUHA.
OpHaKo Takoe nATHOo HaGJHoAaN d
eute 3a 50 €T Qo OMHCAHHOTO CoO-
GbiTHS, ¥ BCKOpe nocje Hero Apa-
ro BHOBb yAal0oChb OGHAPYXHUTh CBeT-
Jloe MATHO B TeHH ChepHueckoro npea-
mera.

Y] il
Usobpexenne
Ha 9KpaHe

| Puc. 5.98. Oneir, OemoHCTpUpyrouyull nosgaerue C8eTA020 NATHA
flyaccona 8 yeHTpe TeHu OT MAAEHbKO2O WAPUKQA.

penomnenue
HurepdepeHuua
TypOyNEHTHOCTD

5.99. TeHeBbie noJock BO Bpe-
mMA 3arMeHus. 3a HECKONBbKO
MHHYT JO HayaJja H 4epe3 He-
CKOJNILKO MHHYT [OCJe OKOHYa-
HHA MOJHOro COJHEUHOro 3a-
TMEHHfl Mo 3emsae npoberaroT
TeMHbieé TeHeBble MOJOChl (lUH-
DHHON OKOJIO 2 CM KaxAas),
OTCTOSILIIHe APYT OT ApYyra HmpH-
MepHO Ha HEeCKOJbKO CaHTH-
MeTpoB. Kak BO3HHKAIOT 3TH
nosnocei? [loyemy oHu Hab.0-
JaloTcl BO BpeMsl 3aTMeHHA?
CBfi3aHO /M HMX [OABJEHHE
C KAKUMH-TO MpoLueccaMyu B aT-
Mocdepe HJIAH 34eCb CKPbITHI
Kakue-To JpyrHe IpHUHHbI?

1171—1181; 1561.

5.100. TeHeBbi& mnoOAOCH NPH
saxome coaHua. bbuto 3ame-
4yeHo, UTO BO BpeMs OOGBbIYHBIX
COTHEUHBIX 3aKaTOB MO 3eMJie
Tak»Xe HHOrAa MHpOXORAT Te-
HeBble moJockl. Tak, P. Aiisc
[1182] coo6uiaa, uTo B Tede-
Hue |5 Jer 3TO ABJAeHHe Ha-
6alonanoch 6 pas, npuyeM Bce
HabawaeHuA ObLIH CoenaHsl
¢ BossbiwedHocredl. [losoch
UMeJH HECKONbKO KHIOMETPOB
B IUHDHHY M IXBHrajJuch MO
paBHHHE €O CKOPOCTbIO OKOJO
60 kM/u. MoxHO aH paccmar-
puBaTb 3TH MOJOCH Kak euie
OlMH TpHUMEp TEeHEeBLIX nosoc?
YeM OHH BBI3BaAHbIP?

1182.

Ona NOBCIOAY ABAACTCH B UBETE

5.101. Moaocs BOKpPYr orpa-
xeHus B ozepe. Korna camosier
MpH noJjere Mo HanpapJeHHIo
K OTAajJeHHOMY HebOo/bUIOMY
03€py OKa3blBAETCS B TOUKe,
OTKylla BHJHO  OTpPaKeHue
COJIHIIA B 0O3epe, Bbl MOXKeTe
3aMeTHUTh, UTO OCHOBHOE 0OTpa-
JKEHHEe OKPYXKEHO uepeAYIolH-
MHCSl CBeTJBIMH H TeMHbIMH
noaocamu. Kak 0OGBSCHHUTH
3TY KapTHHY?

360, c. 12.

Mpenomaenne
CUHHTHJJISI LKA
o6nactH TypOyJeHTHOCTH

5.102. Mepuande 3Be3n. «B
HeGe 3Be3/l0UKa MEpPLAET...» —
neia MHe wmama. [louemy
)Ke 3Be3jouka Mepuaer? Kak
BO3HHKAET TaKoe wMepuaHue?
Mensiercss  Jau  MpH  Mepua-
HHH UBET 3Be3[Abl HJAHM OHa
«pOXHUT» B T[OJe 3peHud?
Korjga 3Be3jibl MepLAIOT CHJIb-
Hee: 3HUMOH uau merom? Mep-
HalT JH KpacHble 3Be3jlbl
cuabHee, yeM Geabie? MOXHO
ay HabJogaTh MepLaHHe 3Be3-
4Bl B Teneckon? MepuaioT au
TakXe JyHa H NJaHeTbl?

[Mouemy npeamers, ecan
CMOTpeTb Ha HHX MOBepX Ha-
rpeThlX MOBEpPXHOCTCH  (HA-
npHMep, KpbILIH aBTOMOGHJIN
HAH pAacKajeHHOro 1yocce).
«KojbillaTes»!  Kak  BbICOKO
HaJ Harperod MOBEPXHOCTHIO
elle NpPOABAAETCA TaKoH 3¢-
tdekt? Kakasi uacte BO3AyXa
CHJbHee BJHsieT Ha usobpa-
JKeHHe: OJaumkafwas K Bam
UJH yjaneHHas?

164, c. 462—466; 165, c. 166—
169; 954, c¢. 84—91; 983,
c. 17—19; 1111, ¢. 80, 81;
1183—1188; 280, ¢. 252—256.
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5.87. Jlast Toro uTo6Gbl YBHIETH
COGCTBEHHYIO TeHb HAa MYTHOH
BOje, Bbl NOJIKHbl HMeTb BO3-
MOXHOCTb BBIAEJSITb CBeT, OT-
paxKeHHbIH OT TOBEPXHOCTH
BOoIbl. B uncTOl BOJe 3TOT OT-
HOCHTeJIbHO cabbill oTpaxeH-
HHil cBeT TepsieTc Ha oHe
CBETa, OTPa)KEHHOro OT [AHA.
Ecsu ke BoJa MyTHas, TO CBET,
OTpaXKeHHbI# OT JHA, CHJbHO
ocaabasieTcsi HJIH TOJHOCTBIO
TorJouLaercs, Tak 4yTo Bbl MO-
JyyaeTe BO3MOXHOCTb PasJiH-
4yaTh B OTPa)K€HUH Ha MOBeEpX-
HOCTH BOJbI CBETJIble H TEMHbIE®
yyacTku. UTo6bl OBLIH BHIHDI
TakKe TeHH JAPYrHx JoneH,
OTpa’XeHHbIH OT AHa CBeT A0J-
KeH 0caabasTbesi elie CHJb-
Hee.

[IBeTHas KaeMKa BOKpYT Te-
HH OOycJioBieHa paccesHHeM
cBeTa B3BelIeHHbBIMH B BoOJe
MeJKHMH YacTHIAMH, KOTOpHIe,
Kak H yacTHUbl B 3agauax
5.59 n 5.88—5.90, yuiie Bcero
pacceHBaloT KOPOTKOBOJHOBOE
Haayuenne. Ilpencrasbre cebe
uyXKyI0 TeHb psiqoM c cobcT-
BeHHOH. DBJauXHssi K BaM ee
CTOPOHA OKpalleHa B CHHHH
LBeT, TaK KakK Ha TeMHOM ¢oHe
TEHH paccesiHHe CTaHOBHTCH
3aMeTHbIM. JlaJibHsisi Ke CTO-
pOHa TEeHH KaMeTcs KPacHOi,
MOCKOJIbKY B HOyILEeM OTTyaa
CBeTe CHHSAS KOMIIOHEHTa 0cJa-
6/1eHa paccesitHHeM.

5.88—5.90. Bo Bcex 3THX cay-
yasX CBeT pacceHBaeTcsl Ha
O4YeHb MaJblX 4acTHuax. 31ech
TaK»Ke npuMeHuma mopeab P3-
Jes, cnpaBen]HBasl AJsl yac-
THI, pa3Mep KOTOPBIX MHOrO
MeHbllie IJHHbl BOJHB BHIH-
mMoro cBerta. [JockonbKy OpH
TAKHX YCJOBHSIX CHHSISI KOM-
TOHEHTa CBeTa pacceUBaeTcs
CHJIbHEee KpacCHOH, B3BELICHHBIE
4acTHUBl MOJOKa H YacTHIb!
IbIMa CO CTOPOHBl HCTOYHHKA
HJAH cOOKY KaXKyTcsi CHHHMH.

Ecau ke cMOTpeTb Ha NPOCBET,
OHH CTAHOBATCH XKEJTHIMH HJIH
KpacubiMH. (BHH3y AbIM KOCT-
pa BHAEH B cBeTe, HAYLIEM OT
He6a H3-3a CIIHHBI CMOTpsAMULe-
ro, a Bbiille — Ha ¢oHe Heba.)
Ecan pasmep wacTHU 6J1M30K
K IJMHE BOJHbI BHIMMOIO CBe-
Ta, TO TPH aHaJH3e Ipolec-
Ca paccesiHUsi HYXHO MOJb-
30BaThCsl TeOopHel paccesHUs
Mu (cM. 3amauy 5.73). Koraa
IbIM CHrapeThbl BAbIXAlOT, KOH-
J€HCalis naposB BOIbI, BBHIXO-
ISILHX H30 PTa NMPH AbIXaHHH,
Ha yacTHUAX IblMa yBeJHUHBa-
eT pagHyC NOCJAefIHHX, H OHH
CTaHOBSITCSI O pa3Mepy Cpas-
HHMBI C IJHHOH BOJIHBI CBeETa,

TaK 4TO Jyulie pacCeHBaloT
yXKe He CHHHH, a XeJTbH CBeT.

5.91. Urpa uBeToB B MBUIbHOH
HJIH MacJasiHofi IJeHKe 06bsc-
HSleTcs HHTepdepesuHed cpe-
Ta Ha TOHKOH IJeHKe (CM.
Takxe 3ajgauy 5.94). Bkparue
3TOT MEXaHH3M MOXHO 00BAC-
HHTb Tak. CBeT, OTpaKeHHbIH
OT BEepXHeH MOBEPXHOCTH TJIEH-
KH, HHTepdepHpyeT CO CBETOM,
oTpaxeHHbM OT HHXHeH. [lo-
JOXKEeHHe MAKCHMYMOB H MHHH-
MyMOB HHTep(hEepPeHUHH 3aBH-
CHT OT [JIHHbl BOJIHbl CBeTa,
a Tak)e OT IloKasare/s mnpe-
JIOMJIEHHsT H TOJIIIHHBl MTeHKH.
Ecou TOMIHHA TJIEHKH MeHblUe
YyeTBEPTH [JIHHBl BOJHbL CBeTa
H nJeHKa ¢ o6enx CTOPOH OKpY-
JK€Ha BO3AYXOM (Kak, Hanpu-
Mep, MBbLJIbHAS TIJIEHKA, HaTA-
HyTasi Ha BePTHKaJbHO pacno-
JIOXKEHHOEe TMPOBOJIOYHOE KOJIb-
o), TO NpH HHTep(epeHuHH
BOJIHBI B3aUMHO TracsiTcs, H
IJIeHKa KaxeTcsi TemHoH. Pac-
cMaTpHBasi MOCJeL0BaTelbHO
Bce Gosiee TOJICTHIC MJIEHKH, Mbl
o6HapyXHM, 4TO B pe3yJb-
Tate HHTeppEepeHUHH YCHIHBA-
eTcda Bce 6ojiee NJIHHHOBOJHO-
Boe H3JyueHHe. EcsH TOHKYIHO
MBLIbHYIO IJI€HKY, DpacnoJo-

JKeHHYI0 BEePTHKaJbHO, OCBe-
THTb 6GeJbIM CBETOM, TO BEpX-
HSISl ee 4acTb MOXKET OKa3aTbCs
JOCTATOYHO TOHKOH H TO3TOMY
Gyzer Temuoil. Huixke nsenka
yTOJILLAETCS, H LBETHbIE MOJIO-
cbl Ha Hell 6yayT 06yCJOBJIEHbI
MaKCHMyMaMH HHTepdepeHlUHH
IJIsI  COOTBETCTBYIOUIHX JJIHH
BoJiH. OHAKO MOsiBJIeHHe CBeT-
JIOH TOJIOCKH NpPSMO MOA TeM-
HOH 4acCTbIO TIJIEHKH BBINISIHT
HOBO/IbHO 3aragouno. Okasbi-
BaeTcsl, B 3TOH 4YacTH TOJI-
IIHHA TJIEHKH TAaKoBa, 4TO
BCJEACTBHE  HHTepdepeHLHH
37ech YaCTHYHO YCHJIHBAIOTCS
BCE BOJIHBI BUAHMOIO CIIEKTpa,
nosToMy HabaogaTeNb BHIHT
oTpa)keHHbll Geabiil cBeT (co-
TJIacHO MpeanooXxeHusam bai-
mena H MToHa).

5.92. TlpuunHa nosiBaeHHd Ta-
KOro opeoJia MOKa euUie He
BoisicHeHa. OpHaKo, CcKopee
Bcero, OH 0Oyc/0BJeH pac-
CesTHHEM CcBeTa Ha 4YacTHlaX
C/M3H HJIM KamnejbKax BOJBI
Ha HapyXHOH MOBEPXHOCTH
rnasa (cM. 3agauy 5.83).

5.93. )Kuakue KPHCTAaJJIbI
(BewecTBa, KOTOpble mpen-
CTaBJAAIOT COGOH HeuTo Mnpo-
MEXYTOYHOE  MEeXIy  JKHA-
KOCTbIO H TBepIblM TE€JOM) IO
PaCMONIOKEHHIO MOJEKYJ [1e-
JATCA Ha TPH OCHOBHBIX TH-
na. ¥ cMeKTHuecKHX KpHCTaJ-
JIOB MOJIEKYJIbl OpHEHTHPOBa-
HBl B OJHOM HaNpaBJEeHHH H
pacnoJioxKeHbl MapaJJesbHbl-
MH CJOSIMH. Y HeMaTHYeCKHX |
KPHCTAJLIOB MOJIEKYJbl TaKxke
OpPHEHTHPOBAHBI  OJHHAKOBO,
HO He o6pas3yioT c1oeB. OqHakKo
HIrpy UBETOB B  HrpyuKax
U3 XKHIKHX KPHCTAJIOB CO3]a-
I0T KPHCTaAJbl TpPETbero TH-
na — xoJecTepHyeckne. ¥ 3THX
KpHCTAJJIOB  BCE  MOJIEKYJIb
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Ot aBTOpa

Aauszaber

Bce Bonpochi B 3TOM KHHUTe 3a1@Hbl CKOPee B IIYTKY, U sl COBCEM
He HaMepeBaJicsl BOBJNeYb BAC B Cepbe3Hbie HAYyYHble pa3Mblilie-
Husi. OTBETHTb HA OJlHU U3 HUX BaM 6YyaeT NOBOJbLHO Jerko. JIpy-
THe Ke HEBEepPOSITHO CJOXHbI, H B3pocible NI0JH 3apabaThiBaloT
ceGe HA KHU3Hb, nbiTasich pa3pewntb ux. OnHAKO naxe camble
TPYIHblE€ H3 3THX BOMPOCOB BCe PABHO NMpeAHA3HAueHbl 117 3a6a-
Bbi. [1/151 MeHs1 HEBAXKHO, CKOJIbKO U3 3THX 3alay BaM yLacTCs pe-
IWHTh,— 51 6yAy pai, ecju Bbl MPOCTO 3aJ4yMdeTech Haj HHMH.

[Ipexkpe Bcero MHe xoTenoch Gbl MOKasaTb, YTO (H3HKa He
orpaHuyMBaercs creHamu jabGopaTopuii. PH3KMKA H (H3HUYECKHE
3ajlayy MOBCIOLY CYIIECTBYIOT B TOM MHUp€, B KOTODOM Mbl XKHBEM,
paGotraewm, a106uM, ymupaem. M A xouy HajesaTbcs, uTO KHHUra
yBJIeUYeT BAC U Bbl CMOXKeTe YBH/AETb BCMbIUKH MHOTOKPACOYHOT O
tbusnyeckoro ¢eliepsepka B Balleld MoBcelHeBHOH KHU3uHu. Ecnu
OTHbIHE Bbl cTaHeTe AyMaTb O GU3HKe, KOTd BaM NPHAETCS roTo-
BHTb 06ejl, JeTeTb B caMmoJieTe HJH NPOCTO BAJNATLCA HA Tpase
rie-HHOYAb y pyubsl, TOTAd 51 CMOTY CYHTaThb, YTO MO pabora He
HanpacHa. MHe 6yleT oO4yeHb MPUATHO MOJYYUTb OT BAac OT3bl-
Bbl 06 3TOH KHHUre BMecTe ¢ JIOObIMH JOMOJHEHUAMH U HCIIpaBJe-
HUAMHU K Hell (Mo# afgpec: pusnueckui paxynbrer Kiusnaenacko-
ro yuusepcurera, Knusnena, wrar Ora#o, 44115). U euie pas
MPOIIY — He OTHOCHTECh KO BCEMY 3TOMY CJHLIKOM cepbe3HO.
[lycte 3Ta KHHra Oyner AAs BAC MPHATHBIM H HHTEPECHLIM
pa3BJeueHHeM.

Hocupa Yokep

Hom moeii 6abywru, Aaudo, Texac, 1977
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KapMaHHbIX 4aCOB Ha Lierouke.
EciH Kopmyc uyacoB pacKauu-
BaeTcsl ¢ 4YacTOTOH HEeCKOJIBKO
6GoJsipliiell, yeM yacToTa KoJe-
6aHuii 6asaHcHpa, TO wYachl
crewat. Ecain xKe yactoTa pac-
KauHBaHHA KOPIyca HECKOJbKO
MeHblle YacTOThl KoJseGaHHH
6asaHcHpa, TO 4achl OTCTAIOT.

2.65. OcHoBHasi yacToTa BHO-
pauum#i cBsizasa c o6pasoBa-
HHeM CTOsIueH 3BYKOBOH BOJIHbI
B cToJI6€e najamolliedl BOJAbl, KO-
TOpasl BO3HHKaeT TaK Ke, Kak
cTosiyas BoJIHA B TpyOGKe ¢ 01~
HUM OTKPBITBIM KOHUOM. MHo-
JKHTeJb OJHAa YeTBepTas MosiB-
JAeTCA TOTOMY, YTO CKOPOCTb
3ByKa B BOLE€ BUETBEPO 60JIb-
e, yeM B BO3JdyXe.

2.66. Ecau Msiu monajgaeTr Ha
OHTY B TOYKax BO3MOXHbIX
ny4HOCTeH, B 6ure Bo36yxKna-
IOTCST  CTOSIYHEe BOJHBL. ITO
BeCbMa He)KeJaTeJbHOe siBJie-

HHe, NTOCKOJbKY TaKHe Kose6a- |

HHSI BBI3BIBAIOT <«OXKOI» DPYKH
HIPOKa, «CbeJaloT» 3HEepPTHIO,
KoTopas morJqa 6bl 6biTh nepe-
JaHa MA4y, a HHOrja JAaxe
NPHBOJAT K NMOJOMKE GHTH.

2.67. Korga cnyckaloT TeTHBY,
cTpeJsia mosiyyaeT OT Hee H JyKa
6okoBOH uMmnyJ/abc. M3-3a BO3-
HUKAIOMIUX KoJeGaHHH cTpesa
orubaeT JyK, He KacasiCb ero.
Ho 6s1aropapsi ToMy, uto B3au-
MOLEHCTBHSA CTpeabl ¢ OYrod

JYKa OTCYTCTBYIOT, KoseGanus |

CTpeJIbl IIPOHUCXOAAT OKOJIO Ha-
MEYEHHOro HarmnpapJeHHs no-

Jieta, H ITO3TOMY OHa Iolajgaer ¢

B LEJIb.

2.68. I'opH3oHTa/bHbBIE H Bep-
THKaJbHble KOJeOaHHs maJjou-
KH ¢ 3apy6KaMH HeOqHHaKOBbI
M0 YacToTe H aMIJIUTy[de, I10-
CKOJIbKY pasJ/IHYHbl ee BepTH-
KajbHOE H

FOPH30HTaJbHOE !
CeYeHHUs] U HaKHMAKWT Ha HHX |

pasubiMu nmagdbuamu. ITostomy
KOHel MajlouKH H IMPHKperIeH-
HbIA K HEMY TBO3IHK JBHXYTCS
no 3jjauncy. B 3aBHcumoOcTH
OT TOro, KaKHM TMaJjblieM BBl
MpHKHMAaeTe MaouKy H 10 Ka-
KOl ee CTOpOHE NPOBOJHTE 1pY-
roi MaJouKofl, KOHel MaJOoYKH
H TBO3IHK ABHAKYTCA JHO60 1O
4acoBOH cTpeake, Ju60 Tpo-
THB. TpeHHe e MeXAy rBo3-
JHKOM H IIPOIeJJ1epoM 3acTas-
JIsIeT TponeJJsep BpamaTbCs B
COOTBETCTBYIOLLEM HalpanJe-
HHH.

2.69. O6uiHe 3aKOHBI ABHXKeE-
HHS BOJYKOB [TOKa HEH3BECTHBI,
XOTSl HEKOTOpbie YypaBHEHHS
HX [BHXKEHHSI TPHBOJASTCH B
(hyHIaMeHTaJbHbIX TPyaax Mo
MexaunHke.  AcCHMMeTpHYHbIH
BOJMYOK OyJaeT HaBepHsiKa He-
YCTOHYHB H CTaHeT BecTH celsi

i Gecriopsinouno. HMs3-za momen-

Ta CHJbl TAXKECTH BOJYOK 6y-
IeT IpeleccHpoBaTtb, TO €eCThb
OCb ero BpalleHHsi cama 6y11eT
BPAILAThCs BOKPYT BEPTHKAMD- |
Ho# ocH. Ha npeueccuio Hakma-
IbiBaeTcsi TakK HasbiBaemasi
HYTalHs («pbICKaHHe»), CYTb
KOTOPOH 3akJiouyaeTcs B cJe-
nywomem. Ecau Bravyase ochb
BpalleHus aCHMMETPHYHOTO
BOJIYKa Oblla BEpPTHKaJbHOH,
TO OHA OCTAaHEeTCsI TAKOBOH, IO-
Ka CKOpOCTb BpallleHHsl BOJYKA
BeJqHKa. Kak TOJBKO CKOpPOCTh
BpalleHHs H3-3a TPEHHs CTa-
HeT MeHbI€ HEKOTOPOH KPHTH-
YeCKOH BeJHUYHHBI, BOJYOK Hay-
HeT «PbICKaTh» H3 CTOPOHB B
CTOPOHY.

2.70. Bpawmawmuiics «auabo-
JIO» — 3TO [0 CYLLEeCTBY BOJ-
YOK HJH THPOCKOM, H HTOOBI
OPHEHTHPOBATh €ro HYXHbIM
o6pa3oM, cJaenyer yMmeJao TH-
HYTb 32 KOHUB HHTKH. I1ycTb,
HalpHMep, OH Bpalaercd Mpo-
THB YacOBOH CTPEeJKH, TaK 4TO
Oocb BpallleHHsl Hanpa.JeHa

CO CTOPOHHI

OoT TOro,
CKOILI€Ha €ro HHXXHAA NmoBepx-

F NPOTHBOMOJIOKHYIO OT Bac ?

CTOpOHY. Uro pgenatb, ec/H
JaJbHHH KOHel HauyHHaeT ony-
ckatbcd BHH3? HyxHo ocaa-
6HTb M 4YTb ONYCTHTb KOHEL
HHTKH, KOTOPYIO Bbl AepxuTe
B JIEBOH pyKe, a APYTrod KOHel
npaBod pYKOH TSIHYTb BBepX
K ce6e. MoMeHT cuJ, KOTOpble
NEHCTBYIOT TNPH 3TOM Ha HI-
PYLIKY, H3MEHHT €e MOMEHT
HMITyJIbCa H NOCTABUT €e CHOBA
B TOPH30HTAaJIbHOE MOJOKeHHe.

|

§

2.71. TlockosbKy cbtpoe siiiio i
4CHMMETDHYHO, OHO HeyCTOH-
4YHBO H He OyIeT CTaHOBHTBCH
Ha KOHel, KaK BOJYOK-Nepe-
BepTHII (cM. 3apauy 2.73).
EcJsu Bo Bpemsi BpallleHUs Cbl-
poe AHUO Ha MTHOBEHHEe TpH-
| TOPMO3HTDb, TO KHAKOCTH BHYT-
pu Hero OyneT nporosKarh
BpallaThbcs, H, KaK TOJbKO BHI
OTNYCTHTE MaJjel, RO BHOBb

HaYHeT KPYTHTbCH. }

;

i

%

|

?

;

2.72. CtpaHHoe noBejieHue
«KeJbTOB» II0Ka He Haluio
ob6bsicienns. ODHAKO MOXKHO
NpPeInoJOXKHTb  CJedylollee.
HuxHsst nOBepXHOCTb KaMHeR
He CTPOro 3JJHICOHAAJbHA,
a 4YyTb CKOLIeHa K OJHOMY
kpalo. Ecan BbIBeCTH KaMeHb
H3 PaBHOBECHSI, CTYKHYB 110 er'o
KOHLY, TO CcHJa, IeHCTBYIOIIas
CTOJIA, CO03/1aCT
MOMEHT, 3acTaBJSIIOLIHH Ka-
MeHb Bpawarbes. Hampasae-
HHE BpalleHHs] KaAOTO KOH-
KPEeTHOTO «KeJbTa» 3aBHCHT

B KaKyl0 CTOpPOHY
HOCTb.

2.73. Ecau BoJUOK 3amyckaior
Ha IIEePOXOBATOH NOBEPXHOCTH,
TO MOMEHT CHJIbl TPEHHS B TOY-
K€ CONpPHKOCHOBEHHSI BOJYKA
C TIOBEPXHOCTbIO BbI3bIBAET €ro
NpeueccHio, KoTopasi B KOHIe
KOHIIOB TIepeBOpauHBaeT BOJ-
YOK «BBEPX HOTAMH».

i . NP A P A R o N S
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165, c¢. 154, 155; 533; 954,
c. 168—178; 1248—1253.

0eMy COAHUE
HA 3AKATE

CTAHOBUTCHR
TAKUM BOALWUM?

S NPEAGTABAREWD,
Bty LKOALKU CBETA
EMY NPUXDANTGS
BOGPATL B GEBA!

Puc. 5.134. [C paspewenus Q.
Xapra, komnanus «Pusd snrep-
npaisuc». |

5.135. Jlyus byaasl. HHorna

Ha 3aKaTe MOXHO YBHETh, KakK
OT COJIHLIA BEEpOM PACXOAATCSA
sIpKHe JY4H, paccekas 3anaj-
Hylo yacTtb He6a (puc. 5.135).
Ator 3¢hdekT BO3HUKAET, KOI-
1@ ropbl WK 06JaKa YaCTHUHO
3aKpbIBAIOT COJHEYHBIH CBeT.
HMHorga MOXHO yBHjeTb, Kak
TaKue Jydydh CXOUSTCS B MNpO-
THBOMOJIOXKHOH OT COJHUA CTO-
poHe — Ha BocToke. M1 coBcem
peako ypaercsa HabmawonaTh,
KaK JydH, HCXOIsl OT COJNHUA
Ha 3anaje, AyramHu fepeceka-

10T He6O W CKpPEUIMBAIOTCHA Ha
Boctoke. Ho kak »xe obnaka
WJIH ropbl MOTYT TaK 3aKPHITh
COJIHEUHBbIH AHCK, yTOOBl Jy4H
pacxoaunauch BeepoM? Benb
COJIHLE HAXOAUTCS OueHb jasne-

5.136. Jlunua Coanue—Jlyna.
Ecnau Bam koraa-uu6yAb npH-
JeTcsl yBHIETb JYHHBIH cepn
B JHEBHOE BpeMs, MBICJIEHHO
NpOBEAUTE JHHHIO 110 €ro OCH
cumMerpun (puc. 5.136). Ha-
npaBjaeHa Ju 3Ta JHHHA K

Puc. 5.136. loancHa au aunus, Ko-
Topas 0eaur AyHHbld cepn nono-
aam, npoxodurs wepez Coanye?

Ona NOoBCIOAY ABAACTCA B UBETEC

KO OT Hac, U ero Jiy4H, Kasa-
Jocb Obl, JOJXKHbB HATH Mna-
paanenbHo? A KaKOB 1BET 3THX
Jayuen?

164, c. 452, 567; 165, c. 185;
954; 1513.

Ty

"

Connuy? HomkHa qu oHa npo-
xonuTh yepe3 CosHue?

165, c. 149; 954; 1250—1254.

5.137. HN3oruytele Jay4d npo-
KekTopoB. Eciau cmorperb Ha
Jyd TMpoxektopa CcO60OKy, TO
OH KaxeTcsl U30THYTbiM. Jlefi-
CTBUTE/bHO JIU JY4 OTKJIOHSET-
Cfl BHHM3 M3-3a paccesiHusi HJH
OTpa)<eHHsi cBeTa B atmocoe-
pe?

165, c. 149; 954; 1260—1254.

5.138. Cron-cHriaa # cBeTo-
¢op. IlpexcraBbre cebe, uto
Bbl ejleTe Ha MallMHe MO HOoY-
HOH yJ/Hlle, B 3TO BPEeMs HAY-
WKUHA HA KBapTaJ BHEPeNH Bac
aBTOMOGHJAb MOABE3XKaeT K
KpacHoMmy cBeTodopy, HO Bam
KaXETCH, UTO €ro KpacHbl#
CTON-CHTHAJ  TOPUT  rlle-TO
3a nepekpectkom. OjnHako,
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THTE BHUMaHHe, 4TO MpH He-
KOTODbIX 3HA4YeHUHX ITHX
napaMeTpoB Bbl MOXeTe pe-
maTth, Mpoe3XKaTb WJAH HeT.
Ho, B0O3MOXHO, 4TO CKOPOCTb
WK paccrosinue GyayT Tako-
Bbl, 4TO BBl He YycHeeTe HH
npoexartb, HH OCTAHOBHUTbCH
BOBpeMSl — W TOrAA Bac KAYT
60JbILINE HEeIPUSTHOCTH.

123.

2.4. ¥Ycnetb noacTaBHTb GHTY.
Yro6bl B Gefic6oje HUrpok
¢ 6UTOH MOr B3fATb M#AY, OH
LOJKEH  MOACTaBHTb  GHTY
B ONpeleJeHHOM IOJIOXKEHUH.
Kakyto olIu6Ky B OLEHKe pac-
CTOSIHMSI O BEPTHKAJAU U B ON-
peleneHHH MOMeHTa yaapa
MOXHO  AOMNYCTHTb,  4TOOLI
TeM He MeHee B3ATb MAY?
Cymeere i1 BBl NPHHSATL M4,
ec/id onpefesiuTe MOMEHT yaa-

pa ¢ HHUYTOXKHOH OWHGKOH
B 0,01 c?

4.

2.5. MoBepHyTb HJAH oOCTaHoO-
sutbesa? Ilopoll or 3HaHus
(OH3NKH MOXKET 3aBHCeTb Ba-
wa xusub. [Ipeacrasbre ce-
6e, uTo aBTOMOGU/b, 3a pY-
JeM KOTOpOro Bbl CHANTE,
efeT MNpAMO Ha KHPHUYHYIO
CTEHY, KOTOpasi HaxONMUTCS B
koHue T-06pa3Horo nepekpect-
kKa (puc. 2.5). Uro neaarn?
TopMo3uTh M30 BceXx cuJ, He
JonycKas 3aHoca, CcTapasch
pyautb npsimo? [loBopauuparb
Ha MOJHON CKOPOCTH HJH BHI-
pynuBatb BOGOK, TOpMO3d MO
Mepe BO3MOXHOCTH?
Paccmorpum  3amauy  no-
cnegosatedpHo. Jlas Hauyana
MPeAnoJOXKUM, YTO Bl yCHe-
eTe BOBpems, eciau Oyaerte
TOPMO3UTb, He CBOpauyuBas.
Byner am npu stom nosopor

Puc. 2.5. [1osepryTe uaiu oCTAHOBUTHCA?

CTosb ke GeszonacHuiM? [lpe-
JKjle BCero, KOHEeYHOo, cJjeayeT
paccMOTpeTb MOeanbHBIH Cay-
yaf. 3areM MOXHO Y4eCTb
BO3MOXHOCTb 32HOCOB, paa-
JHUHEe B CIEMIeHHH C A0pOrof
nepejHUX M 3afHUX KoJec,
«yCTaJ0CTb» TOPMO3OB.

A yro ecau TopmoxeHHe Ha
npsAMoi He cnacer sac? Crout
Ju TOTja CcTapaTbCsl MoBep-
HYTb HJH, MOXeT ObITb, CMH-
PUTbCA C Tparu4eckod He-
H30eXKHOCTbIO?

Jpyroil BapuaHT anasoruu-
HOH CHTyalUHH: Tepel BaMu
Ha jopore 60JbLIOH NpPEeAMET.
Yro Jayume cpenarb: ocra-
HOBHUTbCS WJH HONLITATHCS €ro
ob6bexats? KoHeuHno, Bce 3a-
BHCHT OT Pa3MeEPOB MpeaMeTa.

He pasafite nocnewHslx
oTBeTOB. [1yCcTh Bbl H ONBITHBIH
BOJIMTE/b, HO HHTYUUHS NOPOH
MOXeT NOJBEeCTH, 4 Beib J1€J10
Kacaercsl Balled >KU3HHU.

122,

2.6. CekpeTbl HIpbl B rOJb(.

Kak cuaenyer 3amaxuBarbcs
KJAWOWKOR A5 rodbda, 4Tobbl
COOOUIHTh MSYY MaKCHMaJb-
HYI0O cKopocTh? XoTa 6oJb-
LIMHCTBO HIPOKOB MPEeANnouso
6bl, 4TOOGBI 3TOT BOMNpPOC He

BLIHOCHJICST 32 Tmpepenbl H3-
6paHHOrO0 Kpyra, Mbl BCe Xe
nonblTaeMcsli OTBeTHTb Ha
Hero ¢ nomoumbio dusuku. Ka-
KHM JI0/>KeH GbIThb HauasbHbIHA
yroJ OTKJOHEHHSl KJIOLIKH?
Korpa HyxHO paccaaburs
KHCTb PYKH? JlOJXKHBI JH DY-
KH, KJIIOWKA H MSiY HAXOLHTh-
Csl B MOMEHT y/iapa Ha OILHOH
npsiMmoi?

5, 6; 1613.

[lepenaua umnyabca
JIBHXKEHHE LIeHTPA Macc

2.7. Npoirawomue 606b. [lo-
yeMy cKauyT IHphiratouiue 6o-
6bl? Jlexka crHoko#iHO Ha Ba-
well JagoHM, OHM BAPYT Ha-
YHHAIOT MOANPLITHBATb, H 3TH
NPBIXKKH MOBTOPSAIOTCA KaX-
oble HecKoabKO cekyHia. He
HapylmaeTrcs JH 3j/eCb 3aKOH
COXpaHeHUs HMNyJabca?

7: 89, c. 238.

2.8. Npoixkn. Kak BbICOKO
Bbl MoxeTe npoirayth? Kak
paccuuTaTh BBICOTY MNpPbIXKKA?
[lpbiranu au 6bl Bl BbILIE,
eciM Obl y Bac Obuiu Gosee
IJHHHbIe HOru? Kak HYXKHO

Mopx paccyxpjaer o Kaaccuieckoil Mexaunuke 31
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Kunernueckasi Teopusi
3aKOHbl HAEAJbHOro rasa

3.94. llonHas kHHeTHUeCKas
3Heprdsi B HATONJEHHOH KOM-
Hare. [leub corpeBaer BO3ayX
B KomHare. [loBbluiaercs Jiu
PH 3TOM BHYTPEHHSIl SHEPTHs
BO3ayxa (TO eCTb KHHETH-
YyecKasl IHepTUsi MOJEKYJ BO3-
nyxa) B Komuare? KasaJjock
Obl, OTBET BIIOJIHE SICEH: 3HEP-
THSl HECOMHEHHO 3aBHCHT OT
TeMnepaTypbl, CJe10BaATEILHO,
ecJH BO3/1YX HarpeBaercsl, TO
Y BHYTPEHHSIS1 SHEPTHs JOXKHA
ypeauuuBatbes. OnHako nyrem
IpYroro poaa paccyXIeHHH
MOXHO [0Ka3aTh, YTO BHYTPEH-
HASl 9HEePrusi BO31yxa He H3Me-
nsiercsl. Kak sro caenars?

343; 494—496.

Hanyuenne

3.95. )XKapoBuH BO QPpyKTOBOM
cany. 3aueM cajoBOj, ona-
cafch YTPEHHHX 3aMOPO3KOB,
Ha HOYb CTABHT B CBOEM Cajy
nbivsilnecst  xkaposuu? [lo-
CKOJIBKY JKapOBHH paccrabJe-
Hbl JOBOJILHO /aJ1€eKO APYT OT
JApyra, TO OHH, KOHEYHO, HE MO-
CYT corpeth jgepeBbs. B yem xe
torna ux cmuica? Iloneaytores
JU UMH B JIHEBHOe BpeMs?

330, c. 398; 471, c. 130.

TennaonpoBogHOCTb
KOHBEKIIHSA

3.96. Iloa cHexHLIM oaenom.
[louemy HeoXHAaHHOE MNOXO-
JonaHue He OMacHO [JIsl O3H-
MbIX, €CJIM OHH HaxXOASTCH MOJ
rJy6OKHM  CHEXKHBIM  [TOKpPO-
BOM?

160, c. 183; 413, c. 205.

76  duauueckuil geiiepsepk

3akon Buna
NpoHHIIaeMOCTb arMocdepnl

3.97. Moxapnl OT AAEPHBIX
Bapbisos. Cpenn MHOXecTBa
yrpo3 AAs KHU3HH, KOTOpbIE
HecyT ¢ cOG0H aTOMHble B3Pbl-
BHI, BO3MOXKHO, HauboJsee
cepbe3HON ABJASAETCSH BO3HHK-
HOBeHHe OecuHCJAeHHbIX MoXKa-
pos. bom6a MOWHOCTBIO B
| meraTtoHHy cnoco6Ha mnoj-
XKedub ojexay, Gymary, cyxoe
JlepeBO W Apyrue ToplouHe Ma-
TepHa/bl HA PAacCTOAHWM JlO
15 KM; yuuTHIBAsi K€ MOULHO-
CTH COBpPEMEHHBbIX aTOMHbIX
60M0, 3Ty OUEHKY cJeayer
YBEJMYUTb ellle Ha I[OPAJOK.
B HacesenHblX palioHax Takas
orHeHHasi Oypd, paspacTasch,
MOXET YHHUYTOMXKHUTH [pPaKTH-
YeCKH MOJHOCTBbIO BCE€ CTpoe-
HUSL M Bce XuBoe [219].

Ho ecnu BBl HaxojauTechb Ha
PacCTOSIHUH HECKOJABKHX KHJO-
METPOB OT 3MHUEHTpa B3PbIBA,
TO Yy Bac OKa3blBaeTcs eLle
JLOCTAaTO4YHO BpemeHu (10 3 c),
4TOGbI HAHTH YKpbITHE. Bo-nep-
BbIX, Kakum o06pa3oM B3pbIB
BLISbIBAET [OXKAapbl Ha pac-
CTOSIHHY HECKOJBKUX KHJAOMET-
poB oT 3nuueHTpa? Bo-BTophix,
noyemMy BOCIJIaMeHEeHHe NPOuC-
XOJHT JHUb yepes HEKOTOpoe
BpeMsl [0CJ€ B3pbiBa?

219, ¢. 307—310; 759; 760,
c. 682—711.

Pocr kpucraaaos

3.98. BoipauiuBanue KpHCTaJ-
Ja08. J1as Toro 4to6bl KpUCTAI-
Jbl  Hayajgd o6pa3oBbIBATHCHA
B NepecblUIeHHOM pacTBOpe,
TaM JOJKHO NPUCYTCTBOBATb
xoTsi Gbl He3HAUUTEJNBHOE KO-
JHYECTBO NPHUMECHBIX YACTHIL.
[Touemy?

498; 540, ¢. 436—440; 810—
830.

3.99. CuMmeTpHA CHEXHHOK.
[Touemy CHeXHUHKH HMEIOT
¢opMy LIECTHYTOJbHHKA HJH
[NECTHKOHEUHON  3BE3JOUKU?
[ouemy BCe 1IecTb KOHUOB
CHEXXMHKHM COBEPLIEHHO ONH-
unakosbl? Kak B mpouecce
pocTa CHEXHHKH OjIHa CTOpPO-
Ha «y3HAET», 4TO JAeJaloT ee

cocenn?

388, c. 449—453; 404; 499—
506.

IoBepxHocTHOE HATAXKEHHE
CMaYHBaHHE

3.100. NpurarusaouHecs

xqgonss. Ecnm gBa Kogeuka
xaonpes «Uupuos»' 6pocuthb
B MOJIOKO HelaJeKko ApYr OT
JApyra, TO OHH OBICTPO MPHTS-
HyTcsl. Kakasi cuia Bbl3biBaer
3T0 «npuTAXKeHHe»?? MOoxHO
JIH 32CTABUTHL UX OTTAJKHBATb-
cfl, MyCTHB B COOTBETCTBYIO-
Y0 XKHIKOCTbL?

390, c. 48—82; 840.

' MckyccTBeHHbIe XJONbsl, MOA06-
Hble KYKYPYy3HLIM, HMewouiHe ¢opmy
NpaBHJIBHOTO KOJIEUKA BEeNMUYHHOH ¢
HOroTb MH3MHUA.— [Tpum. nepes.

2 ToyHo TakuMm Xe 06pa3oM BeAyT
ce6sa aBe fepeBSAHHbIE CIMHUKH ¢
06JIOMJIEHHBIMH ~ TOOBKamH.  Ecau
OJHY H3 CHMYEK cMa3aThb napapuHoM,
TO OHH «OTTAJIKMBAIOTCHA», €C/AH napa-
¢uHom cMasaTb ofe CHHYKH, TO
OHH «mpHTATHBaloTcs». HHTepecHo,
4YTO MO TeM XKe MNpHuMHam HpHUTA-
rHBAOTCS [Ba MaJieHbKHX NY3bIpbKa
Ha MOBePXHOCTH BOLb.— [Tpun. peod.

Kanuaasipubie siBnenusi

3EMJIH.

3.101. KyabtHBauus
[Touemy moceBHble 3eMJH B

NoJy3acylJ/IHBbIX paidoHax
4acToO MOABEPTAOT KyJbTHBA-
UMM (nepenaxuBaloT BepXHHUH
C/J0H MOYBH, U3Me/Ibyas 3eM-
ai0) ? Eciin Ha KyJAbTUBHPOBaH-
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K coxaleHHIo, Ha PyCCKUH A3bIK H3 OTPOMHOrO CMHCKA JUTepa-
TYpHl TepeBeneHo TOMbKO oKomo 60 kHUr ¥ craTed. [TosTomy mbl
MONbITaNUCh JOMNONHHUTb CIUCOK KHUTAMHY H XKypHaJlaMH, 10CTYN-
HbIMH COBETCKOMY uuTatemio. [Ipu 3TOM mpeanodteHue ornasa-
JIoch MaTepHanam, JOCTYNHBIM UHTaTeNIo co cpeaHuM obpasosa-
HHeM, TaK KakK 1J51 CeyHaJUCTOB HAUTH HYXKHbI€ CChLIKH He coc-
tTaBuT 60/bUIOro TpyAa. Kpome TOro, Mbl cTapajHcb YKa3sarb
MMEHHO T€ CTATbH, B KOTOPHIX He TOJbKO KauecTBeHHO 00 bsiCHSAET-
cfl TO WJH HHOE SIBJIeHHe, HO U MPUBOJHUTCA pacuer, Aaercsa YHc-
JileHHas oueHka 3¢p¢eKra.

[lycTh Bac He oropyaer, YUTO TOT HJH HHOH BOINPOC KeM-TO
nccnenoBan. Bo-nepBhiX, ecau Bbl He 3HaeTe HA HEro OTBeTa, TO
MOUCK ero GyneT BallMM COOCTBEHHbIM HCC/IEJ0BAHHMEM, KOTODOE
NMpHHECeT BaM pa3ouyapoBaHHe, COMHEHHA, a BO3MOXHO, H Da-
aoctb OTKpuiTHA. M BO-BTOpBIX, MOMHHTe, yTO JI060I BoOMpoc,
C KOTOPHIM BBl BCTPETHTECh B 3TOH KHHUTE WM, OTJIAHYBLIKCh BO-
Kpyr, MpHAyMaere caMH, HCC/Ie10BaH He 10 KOHUA, U BaMm, Gesyc-
JIOBHO, Ha#ifeTcs, HaJ 4eM noayMarb H MOTpyAHTbcs. Uto xe
Kacaercs JUTepaTyphl, TO Belb H GU3HKH-NPOGECCHOHAb] 0/b-
3YIOTCSl 4YXKHMH pe3yjabTaTaMM M pelKo Ha4yHHAWT pa6ory Ha
NyCcTOM MecTe.

KoMy nuTepecHa 3Ta kaura? Ilpexae Bcero crapllek/nacCHH-
KaM W yuydTensiM: MHOrHe U3 MpelJIOKEHHbIX B KHHre 3ajad
NpecTaB/IsIoT co60H NPeKpacHyIo TeMy AJ1s 3aHATHH GH3HUEeCKO-
ro Kpy»>KKa HJIH MepBOro caMOCTOSTEJbHOrO HeeleoBaHuA. B ka-
yecTBe MPHUMepPa MOXKHO COCIAaTbCs HA CTaTbH, ONy6JHKOBaAHHbBIE
B XkypHase «KBaHT», KOTOpble HaMHCaHbl WKOJbHHKaMu [711,
1041] ¥ nocesuleRbl HX COGCTBEHHBIM OMbITAM C KaMUISDHBIMH
BOJIHAMH B CTPye H HAGMIOeHUAM HAL KaNAsIMH, CKauyIHMH MO
ropsidyedl MOBEPXHOCTH.

Muorue 3agaun B 3TOH KuHure GyLyT MHTepPECHbl TaKXKe CTy-
JeHTam H npenojaBarensiM By3oB. OJHHM W3 HHX MOTYT CTaTb
TeMOil MepBO# caMOCTOATEIbHOH HayyHOH pa6oThl, MepBO# my-
6MMKaUMH B HAayyHOM XKypHaJje, ADYTHe MOACKaXYT KPAacHBYIO
WINIOCTPALHIO 1eHCTBHS TOMO MW HHOI'O 3aKOHA, KOTOPOH MOX-
HO BOCMO/NbL30BATbCA HA JIEKLHH.

Be3 comHeHHs, KHHra JOCTABUT YAOBOJbCTBHE H HHXKeHepawm,
¥ pH3HKaM, elile He COBceM 3a6biBLIHM CBOE A€TCTBO H CNOCOGHBIM
He TOJbKO 3aJyMbiBaTbC Haj4 mnpobieMaMH TpaBHTalLHOHHBIX
BOJIH H BBICOKOTEMMEpaTypHOH# cBEpXNPOBOAUMOCTH, HO U Nopas-
MBICJTHTL O Go/ee «3eMHBIX» BelLlax — pajyre, poce, MPHIAHBAX
HJIH UIPYLIEYHbIX BOJYKaX.

1979 e. H. Caroboleyruli
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IIOT  HEepejKo HAMmOMHHAeT
JIBE CKpellleHHble MOJ10Chl (PHC.
490,6). Croutr JH TNOJAb3O-

BATbCS TAKHM TOPMO3HbLIM Ma-
pautoroM? He caunwkom au
Manbim 6yzneT co3jaBaemMoe UM
CONpoOTHBEeHHNE?

Haxe B OTCYTCTBHE MOpbI-
BHCTOTO BeTpa MpH CHycKe Ha
o6blyHbIX MapallloTax napa-

Puc. 4.90,a. Tpaduyuonnoi na-
pauwior.

Typ6yJeHTHOCTD
nepejavya umnyJabca
THAPOCTATHYECKHE CHJIBI

4.91. Ckopocts Japeiidpyouse-
ro cyana. OObIUHO CUHTAIOT,
yto Ape#ddylouiee Mo Teye-
HHIO DEeKHM CYIHO [BHIXKeTCH
6ricTpee TeueHus. [lelcTBH-
TeJ1bHO, MOCKOJAbKY MOBOPOTOM
Py MOXHO H3MEHHTb KypcC
TAKOTO CydHA, 3HAYuT, OHO
JBYXKETCA OTHOCHTEJNbHO MO-
tToka. Ho kakum o6pasom cya-
HO, KOTOpOe, Ka3anoch Obl,
NPOCTO MOATAJKHBAETCH Teye-
HHeM, MOXeT ABHratbcsl Oblc-
Tpee ero?

453; 824; 825.

O6rexanne npensiTcTBHA
nepeHoc 4acTHy
BHXpH

4.92. lllean B cHerosarpaiu-
TeAbHBIX uHTax. [louemy pas
3aQIIUTHl OT CHEXHbIX 3aHOCOB

104

dusuueckuii deiepsepk

! LIIOTUCTBI, KAK MPAaBUJIO, HAYH-
HaIT pacKka4yuBaThes U3 CTOPO-
Hbl B cTOpoHY. [TockodabKy Ta-
KOe packauuBaHHe NpH I[pH-
3€MJIEHHH MOXKET [pPHUBECTH
K BeCbMa OMacHLIM MOCJAEJCT-
BUSIM, MApPAIOTUCTLL, MO-BUAH-
MOMY, J1e1al0T 3TO He Hapou-
Ho. YUem Bbi3BaHbl 3TH Kosaeba-

HHSL H OT Yero 3aBHCHT HX
nepuosa?

817; 818.

Puc. 4.90,6. TopmosHod napawor
Ha agTomobuse.

Ha LIocce, XKeJae3HOJOPOXKHOM
NYTH WJAY NeleXOoJHOH N0poxK-
K€ YCTaHaBJIMBAIOT CHEro3a-
ILUTHHIH 3a60Dp, & He CHJOI-
HYI0O CHEro3alllMTHYIO CTEeHKY?
JlonycTuMm, 3a6op jeuiesle,
HO Bce )Ke pa3Be He Oblia Obl
crnjiolIHasi cTeHka 6oJgee 3¢-
heKTHBHOH, yeM 3a60p C ILUH-
POKHMH Uie1fIMH?

453; 600; 826; 1099; 1100.
nx

O6Tekanne npensiTcTBHM
nepeHoc YacTHI

4.93. Chexuble cyrpo6nl. 3u-
MOH BO3Jle [epeBbeB M CTOJ-
608 HameraeT GoJiee IyOOKHe
cyrpoGbi, ueM y HaBeTPeHHbIX
cten 10MoB. [loyemy Xe BO3JsE
Y3KHX NpensircTBHH coGHpaer-
csl Gosblie cHera?

364, ¢. 12,13; 453; 826.

Jlo6oBoe conpoTHBJIeHHE
o6pasosanne 3aBHXpeHHi

4.94. O6GTekaemMble KpblJbs ca-
mogaeros. [louemy  3adusas
KPOMKa Kpblia camoJsera 3aoc-
TpeHa (ckas3aTb, 4YTO 3TO Je-
Jaercs AJs1 06TeKaeMOCTH, elle
HepocTaTtouyHo). [louemy onHu
camoJleThi HMelT CTPeJaOoBH/I-
Hble KPblbsl, @ APYTHE — HET?

603; 605; 430, c. 508.

Jlo6oBoe conpoTHBJIEHHE

4.95. AapoaHnaMHKa JbIXKHO-
ro cnycka. Kak H3BecTHO, Hc-
X0l KpyNHeHWHX MHDOBBIX
COCTAI3aHHH MO CKOPOCTHOMY
CIYCKYy C TrOp 4acTo pellatoT
cOThie 1014 cekyHabl. [Toatomy
BOMPOC O TOM, KaKOBa JOJXKHa
ObITb «CTOMKA» JBIXKHUKA MNpH
CNycKe ¢ ropbl, MpeacTaBaser
6osbuioil uutepec. Tak, ¢ppaH-
uy3bl Ha OCHOBAHHH HCIIbI-
TaHUH B  a3pOJHHAMHYECKOH
Tpy6e Bbipaboranu  cTOHKY
«stino» (puc. 4.95,a). Xorsd
3TO M He camad Jyuywas no-
3uUHuA A5 YMeHbUeHHdA a1060-
BOTO COMPOTHBJEHHs, OHA N0O-
BOJIbHO yno6HaA [Js CTpeMH-
TeJbHOH TOHKH.

A 4TO MOXKHO CKa3aTh o
JBYX ApPYIHX MOKa3aHHbIX Ha
PHCYHKax cToiikax? Jlo Hchbl-
TaHH# B a3pPOAMHAMHUECKOH
TpyGe MHOTHEe JIbIXKHHKH, MPH-
JKUMasi pyKH K HOram, HH-
CTHHKTHUBHO TMpPHHUMAJH MO
BO3MOXKHOCTH CcaMmMoe HH3Koe
noJoxenue (puc.4.95,6). Oka-

3ajgocb, OJHAKO, 4TO BBICO-
Kas CTOHKa C BBITAHYTBIMH
BHM3 pykamu (puc. 4.95,8)

obecrneynBaer ropas3jgo MeHb-
nlee conpoTHBJ/EHHE, YyeM aHa-
JOTHYHAs HU3Kaf CTOHKA, XOTH
H He CTOJb Majoe, KakK CTOHKa
«sino». [louemy?

823.
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5.69. Hao6awanenne Temnoii
yacTH JgyHHoro aucka. Cpaay
nocje 3axoja COJHUA, KOraa
HA TOPH30HTE Y3KHM CeprnoM
NOJHUMAETCHA MOJIOJAOH Mecsll,
Bbl MOXeTe YBHAETb U <«TeM-
HYIO» 4acTb JYHHOIO JHCKA.
[Touemy 3TO BO3MOXKHO?

466, c. 199; 954, c. 293, 294;
280, ¢. 208—211.

5.70. Beabie o6aaka. [louemy
o6/aka B OCHOBHOM OeuJible, a
He rony6sle, Kak He6o? [Touemy
rpO3OBblE TY4W yepHbIE?

322, 1. I; 954, ¢. 299, 300;
1123; 1124.

5.71. Paccesinue coJHe4yHOro
ceeta 8 o6aakax. [louemy BO-
Jla, CKOHIEHCHpPOBaHHasaA B
obsakax, TOpas3io CcujabHee
paccenBaeT COJNHEYHbIH CBeT,
yeM Ta JKe BOJAA, NPUCYTCTBYIO-
mwas B armocpepe B BHIe
ygcroro BoasiHoro napa? Ka-
3aJoch Obl, pa3 4HCAO MOJEKY/I
BOABl OCTAeTCsl MPEXHUM, TO
W CTENeHb paccesiHHsl CBeTa He
NOJKHA U3MeHATbCcsA. YTo Bbl
aymaere Mo 3TOMY MOBOAY?

332, r. I; 1123; 1300.

5.72. Kaprnl na ne6e. Han Je-
JIOBBIMH paBHUHAMH KpakHe-
ro Cesepa noj HU3KUMH 0OJsa-
KaM{ HMHOTJ2 BO3HHKAIOT Kak

6bl  «KapThl»
MECTHOCTH. JTH «OG6JayHble
KapThl» [OMOTaIT JKHUTEJIAM
CeBepa HAxoAHWTb JOpOTY B
pa3BoAbsIX, KOTJa OHH [Ibl-
BYT HA CBOMX JIONUYOHKAX,
WM OPHEHTHPOBAThHCA Ha Gec-
KpalHUX JelOBbIX NpPOCTOPAX,
KOTAA OHW eLyT Ha CaHAx
(puc. 5.72).

«EcJn TOpU3OHT He 3aTAHYT

OKpyXatuei

obsakamMu, a nopod M npu ab-
coaoTHO obJjauHoM Hebe, npu
NpUOIHKEHHH K TNaKOBOMY
JABbJY, NeJITHOMY MOJI0 WU ApY-
rofl MJOTHOH J€J0BOH Macce,
MOXHO  HabJjwopatb  (deHo-
MeH «obaauHol KapThly. «O6-
JayHas KapTras» — 3TO CJOH
npo3payHoil GeaH3HBHl, BO3-
HHKawuUKi Hal JAblOM B ar-
Mocepe BOJM3H TOPH3OHTA...
Korpga 3TO npOUCXOAMT NpH
oco6eHHO 6JaronpHATHHIX 00-
CTOSITeNbCTBAX, B3TJALY OT-
KpblBaercs TOUHasl W Mpekpac-
Hasi KapTHHa JbJOB, NPOCTH-
patoujasica Ha 20—30 wmuab
3a npeiesdbl NpsAMOH BHIH-
MOCTH; ecau ke armocdepa
NJOTHa H TyMaHHa, TO 3TO
PACCTOSIHUE HECKOJNBKO MeHb-
me. «O6naunast kapras He
TOJIbKO MOKa3blBaeT pacno-

JIOXKEeHHEe JbJIOB, HO U NO3BO-
JsieT OnbITHOMY HabJawoaare-
JI0 onpeje/uTh, POBHA JH 10-
BEPXHOCTb JIbJla HJH IOKpPbITa
TOPOCAMH; eC/IM XKe ITO NaKo-
Bblf Jiel — TO MJIOTEH OH HJIH
ucneuipen paspoabamu. [nan-
Kasi JeloBas paBHMHA jpaer
Hau6ojee npo3pauHblf  OT-
6J1eCK C JIeTKHM JKEJATOBATbIM
OTTEHKOM, OTOJEeCK [1aKoBO-
ro Jbjaa 3HayuTeJbHO OeJee,
a or6JecKk JeI0BbIX TOPOCOB
uMeer cepoBaThlf  OTTEHOK.
3eMJs1, MOCKOJAbKY OHa MO-
KpblTa cHeroMm, jgaer GoJgee
XKeJATOBATLIH  OTTEHOK, 4eM
raankuit Jgen» [1120]. Kak
MOXHO OOBACHHTb POHUCXOXK-
JleHue 3THX «06/1auHblX KapT»?
1075, ¢ 8 1120—
1122,

1113;

R
i

Puc. 5.72. B aedosbix pazgodesx ceseprolx mopel A00u OpuenTu-

pYOTCA no «0baauHOl KapTEY.

Ona NOBCIOAY #ABAACTCH B UBETE
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3.71. Amomuuuesasi doanra
Ml XpAHEHHs] NHLH. Y 0OO0blu-
HOH nuweBod Goabrn oaHa
cTopoHa OJecTsiuias, a Jpy-
rasg — maroBasa. Kakass wu3
CTOPOH [J0JiKHA OblTb HaAPYX-
HOH, Koraa B GoJbIYy 3aBOpA-
YHBAIOT TMPOJYKTbl, HANPHUMED
Kaprodenb, KOTOPbIH COBH-
patotcst neus? Kakasi ctopona
cdoabry noaxHa ObITh cHapy-
XU, €CJH TPOAYKTH [pejHa-
3HAaueHbl I 3aMOpaXKHUBa-
uus? CyuwecrBeHHa JH 37a
pasHuuar

3.72. Crapble JAMNOYKH HAKA-
ausanud. [louemy samnouka
HaKa/IUBaHUA CO BpeMeHeM
CTaHOBHUTCA cepol? PapHowmep-
HO JIM OH& TeMHEEeT WJH Kakas-
TO CTOPOHa& TeMHeeT GoJblue?

3.73. PackaneHHbli AoKpacHa:
HACKOJbKO 310 ropsivo? Ha-
BepHOe, Bbl 3HAETE, UTO eCJH
CHJIBHO HATpPeTh IMpeiMer, To
OH HauuHaeT caeTHThesi. Pac-
KaJleHHasi JOKpacHa Ko4yepra B
KaMHHe — OJIHH M3 TMPHUMEpOB
370r0. MoXeTe J1H Bbl Ol EHUTDL
TeMnepartypy, IpH KOTOPOH
cBeyeHHe Koqeprn CTAHOBHUTCSH
BHAMMBIM? 3aBUCHT JIH 3TO OT
TOro, U3 4ero caeJdsaHa Ko!{ep—
ra: M3 4EpHOro 4yryHa HJH
GuiecTsiiell cTagau?

1583; 750; 769, c. 682—710.
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3.74. XoMoauJbHHK OXJaX-
paetr KomHary. OpHaxiabl B
Ou€Hb KAPKHH JIEHb S peulua
OXJIaJHTb CBOK KOMHATy B
OOLIEXKHTHH, OTKPLIB [Bepuy
XoJoAuAbHUKA  (pHc.  3.74).
Hackoabko s Mor mnpeycrnerb
B 3TOM?

400, c. 68, 261; 779,

Puc. 3.74. Xoaoduasnux 6 poau
KoHOuyuoHepa.

Moraouienne u
nepenaya tenja

3.75. Yepnbie dopmbl aas
nuporos. [louemy JOHBIIIKH
HEKOTOpPBIX (HOPM AJ51 NTHPOroB
3auepHeHbI?
Ecau Bbl

peunan CaMHu

ucleyb MUPOr U XOTHTE, YTOOL
OH MOJXKAPHUJCH CHH3Y, TO Bam
Jyullle BOCHOJb30BATLCA CKO-
BOPOAKO# U3 TepMOCTOHKOro
cTekna, a He u3 Metaaaa. Ecan
JKe Bbl pacrosaraere TOJbKO
MeraJsinyeckoi (Gopmo#, TO
BaM cJejlyer OT/AaTb npeju-
nouTeHHe 3ayepHEHHOH dopme
nepen  6aecrsiuiedl. [Touemy?
Teoperuuecku Bbl, HaBepHoe,
yXKe 3Haere, KaK OTBETHTb Ha
stor Bompoc. Ho mnpaswl JH
Bbl? Tlonpo6yfite npoBepuTh
Ha MPOCTBIX ONbITaX.

Uanyuenune

3.76. ApxHMenoBbl  «JYy4H
cmeptH». Bo Bpemsi Hanale-
Husi pumasn Ha Cupakyshl
okoJo 214 r. o H. 3., corqac-
HO npejaHuio, ropof cnac Ap-
xumen. OH cXKer pHUMCKHA
$J10T CO/THEeYHBIMY JYUaMH, OT-
paxeHHBIMH OT 3epkaj. Kak
pacckasblatior, Ha Oepery
BLICTPOMJIHCL MHOTO  COJI/AT,
KOTOpble OJHOBPEMEHHO Ha-
NpasJsiii COJHEYHble 3aHUHKH
Ha KaxAblit U3 Kopabael —
Tak Obll1 YHHUTOXEH BeCb
(pJ1OT NPOTHUBHHKA.

B Te BpeMeHa He 6blJ10 CJHIN-
KoM GoJbIINX 3epKaJ — Kak
ke Mor Apxumen ocyuiect-
BHTL Nopo6uoe? MoxkeTe JH
BH OUEHHTb, CKOJbKO 3epKal,
cKaxeMm, maotnaneo 1 M2 Kax-
Jloe, TOHaA06HUTCs, 4TOObl Noj-
JKeuyb MeHee ueM 3a MHHYTY
TEMHOE [epeBO HA PacCTOSAHHH
100 m? Ecam paccrosiHue
JIO UeJH MEeHSIeTCsl, TO KaKHMH
JOMXKHbI  6bITH 3epkaga: BO-
THYTBIMH HJH TJIOckuMu? Ecan
OHH [JIOCKHE, TO KakHe pas-
Mepbl HMEET COJHEUHbIH 3aH-
yuk Ha gepese? W Hakonel,
MOr Jd  Bce-Taku Apxumen
YVHHUTOXHUTb TakuM 006pasom
puMckui (aot?

1574—1580; 1615; 1616; 780.
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6.10. 3aekTpHM3auus HPOBO- -
JOUYHBIX HU3TrOPOAEH TMPH CHEro-
nage. [lopakeHusi 3J€KTpH-

YeCKHM TOKOM YacTo CBSI3aHbl
C mecYaHbIMH U CHEXHbIMH Oy-
pamu. Hanpumep, koraa B
Ckaaucteix ropax B Konopano
pasbIrpbIBaeTCsl MeTeNb, IIPOo-
BOJIOUHbIE H3TOPOAH B MOJH-
He HaKarHBalT 3apsi Tako#

BEJNHYUHbl, 4YTO, TMPHKOCHYB-
IHCh K HUM, YeJ0BEeK HJHU XH-
BOTHOE MOTYT OYyKBAJAbHO

ObITb COMTbI C HOT; HHOTAA M3
usroposeil B Guuxkaiilive 3a-
3eMJIeHHble fpeiMeThbl JIeTAT

! Hckpbl. JKuTenu nonuH nopoi

HABJI0LAI0T HCKpPBI, OTCKaKH-
BalOUIME HA UeJbld  MeTp
or uaropoau» [354]. (Tpex-
CAHTHMETpPOBAasl HCKpPa MOXeT

© CBaJIMTh BAC C HOT TaK, YTO Bam
: NIPHIETCA OTJEXHUBATbCA He-
cKoJIbKO 4yacoB.) Kakum obpa-

{
!
;
!
|
!
f
?
{
;
I
i

30M MajaollHil CHEr 3JeKTpH-
3yeT U3TOpPOAHu?

354, ¢. 704, 705; 1298—1301;
1527.

6.11. Creuenne KaeHKO#H JeH-
tol. Ecaiv BBl cTaHeTe OTMAThi-
BaTb KJEHKYIO JIEHTY ¢ KaTyui-
KH B TEMHOH KOMHAaTe, TO yBH-
JUTe, 4TO JIMHUS, MO KOTOpPOH
JIEHTa OTPLIBAETCHA OT PYJOHA,
caabo ceerurcs. YeMm BbI3BAHO
370 cBeyeHue? Mmeer au oHo
KaKOW-TO omnpeneneHHbIH [BeT?
Ecau na, To nouemy?

1194, ¢. 252; 1302.

6.12. IMpoceusanne caxapa.
OnHa»xabl 1 IpocenuBaJ caxap-
HYl0 Nyapy, 4To6Gbl MOCHIIATH
eio nupor. Bapyr c nyapoi
NPOH3OUIJIO HEUTO CTpaHHoe:
cHauaJa oHa chliiajach OpAMO
BHH3, HO NOCTENEHHO Bce 6OJIb-
as ee yacTb cTaja OTJeTaTb
B cTopoHy (puc. 6.12). [loue-
MY 3TO TIPOU30LLIO?

Mapatoumia caxap

Puc. 6.12.

* 6.13. Llenu na 6ensoso3ax. [lo-
"yemy K OeH30BO3aM paHbUIe

IPHKPeNAsiNH  LelH, KOTopble
BOJIOUHJIUCH 110 3emje? Ciheny-

eT JW MNpHAEIblBATb Takylo
., uenb K JerkoBomy aBTOMOGH-
© J10?
S 1303—1306.

: 6.14. 3apsan B nywesoi. Korzga
« Bbl MDHHHUMaeTe Ayil, pa3bpbi3-

ruBapuiasici BOAA co3jaer
B IIOMELLEHHH OTpHULATEIbHbBI
3apsia. HanpsixkeHHOCTD 3J1€KT-
pPOCTaTHYECKOr0 NOJIS [IPH 3TOM
nocturaer 800 B/m. Ananoruu-
Hble Mojss  oObIYHO o6Hapy-
JKHBAWTCA  BOGJAM3HM  ecTecT-
BEHHBIX BogonagoB. A koraa

He(TsiHble  TaHKepbl  MOIOT
MOLUHBIMH 6panacnoiTamu,
MOTYT BO3HHKaTb  3JeKTpoO-

CTaTHUYECKHE [0S HAaNpsikKeH-
HocThbio A0 300 kBM. Tlouemy
BO3HUKaWT 3TH noas? [lpu-
MEHUTEJIbHO K CylmepTaHKepam,
3TO OTHIOAb HE aKageMHUYecKHH
BONPOC: BO BpeMsi MOBKH 3THX
CYylOB He pa3 HPOUCXOLU/IH
KPYTIHBbIE B3PbIBbI.

0 539; 1296, 1307—1311.

ANeKTPUUECKHIU 3/04eH U BOJIIEOHOE KOJEeUYKO

6.15. OrpuuareabHbii 3apsjg
JaputT GaaxeHcTso. buiryer
MHeHHe, UTO, HOnaB B 06J14CTh
OTPHUATEJBHOTO 3apsiia, Ha-
npuMep noa AYUl, O KOTOPOM
FOBODHJIOCH B NpeAbIAYUieH
3ajaye, YeqOBeK HCHBITbIBAET
HEeBepOsiTHOe 6/1aXKEHCTBO.
Hrak, orpuunaresbHbli 3apsi
JefaeT  Bac  CUYACTIHBBLIMH,
a TOJOXKHUTEJNbHBIH BHI3bIBaeT
HenpusTHble 3mouuH. He ne-
KJIIOUEHO, 4TO TO YAOBOJLCT-
BHe, KOTOPOE Mbl [10Jy4aem OT
aylia, B paBHOH wMepe obyc-
JIOBJIEHO KaK OLYILeHHEM COb-
CTBEHHOMN YUHCTOTHI, TAK H OTPH-
1aTe/IbHBIM 3aPsI10M, BO3HHKA-
oumuM B BauHoh. Kak o6mbsic-
HUTb TaKoe «3MOUHOHAJNbHOE
BO3/EHCTBHE> [TOJTOKHUTEIbHBIX
M OTpPHLATEeNbHbIX 3apsiLioB?
(Cm. Takxke 3anauy 3.18.)

1307; 1408.

6.16. [Touemy mMbl He npoBan-
BaeMcsl CKBO3b 1oa? Kakue cu-

¢ JIbl yAePMHBAIOT HAC?
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Puc. 6.45. [louemy moanusn, kotopas ydapuaa 8 depeso, nopaxaer
koposy? [Beck E. Lightning Protection for Electric Systems:

McGraw-Hill.]

6.46. Oruu cesiToro dabma.
Oroub cB. 3JbMa — JOBOJb-
HO TIPOLOJIKHTEJNbHBIH  CBe-
TAWMKACA paspsl, KOTOpPbIH
BO BpeMs TPO3bl MOXHO YBH-
IeTb Ha KopabeJbHbIX MauTax,
Ha KOHLAX KpblLIbeB camoJera
H Jaxe Ha Kycraprukax. [o-
ay6oe, 3eneHoe uau dHoJseTO-
BOe CBeYEeHHe COMpPOBOXKIAeTCs
norpeckuBaHueM. YeMm BbI3Ba-
HO 3TO CBeueHHe H IoYeMy
OHO HMeeT HMEHHO TaKoH uBer?

«Korga Bo3nyx CHJIBHO Ha-
3JIeKTPH30BaH, IIPOBOJIHHKH
B ropax JwoO0AT H300paxaThb
u3 ce6sa Topa, paamaxusas Je-
popybom Hax rosoBoii. Merad-
JIHYecKHe 4acTH Jegopyba cos-
JawT yyleca 3JeKTPHYECKOH
nupotexHHkH. Ecsan pmepkaTthb
reoJIOTHYeCKHH  MOJIOTOK B
OLHOM TOJOXEHHH, H3 Hero
BBIIETAT [IJUHHbIE TOpsiyHe
HCKPBI, €CJIH XK€ ero NOBepHYTh
Ha 90°, HCKpBl HCUe3alorT...
Hepenko, uTo6bl onpegenuTsb,

162  dusuueckuit peitepsepk

3apsiKeH JIM BO3JyX, HaJ roJo-
BOH mnMogHuMmalT naJgaen. Ecau
BO31yX 3apsi’K€H, H3 KOHYHKA
najbua BbLIETAOT HCKPHI, H3-
JaBasi 3BYK, HalOMHHAIOIIHH
IIHIeHbe JKapsAleHCs CBHHH-
Hbl» [354].

[IpuBenem eie OZHH TNpH-
Mep TakKHX HeOOBbIUHBbIX pa3ps-
IOB: BO BpeMsl TPO3bl H3 Bep-
IUKWH TecYaHblX AIOH YacTO Bbi-
JleTaloT 3JEKTPHUYECKHe HCKpbhI
IJIHHOH B HECKOJbKO METpPOB.
TakHe HCKpBl, MO-BHIUMOMY,
JOJIXKHbl OBITh KaK-TO CBfI3aHb
C YHOCHMbIM BETPOM II€CKOM.
Ho kak uMeHHO?

165, c. 233; 301; 354, c. 744;
961; 1402, c. 219; 1403, 1530,
c. 419—421.

6.47. Ilepexupiune yaapbi
MoJiHHH. MoJiHus He pas nopa-
XKasa mwoged. beiaau cayuau,
Korjga TIDH 3TOM  [JblXaHHe

yeJOBEeKa  OCTAHaBJHBAJIOCh
noutH Ha 20 MHH, HO 3aTeM
OH TIOJHOCTBIO NIPHXOIUI B Ce-
681 — y Hero He OOHApPYXH-
BaJOCh HHKAKHX OCTATOYHBIX
MO3TOBbIX TTOBPEXICHHH H3-3a
KHCJIOPOIHOrO TONOLAHHS HJH
3JeKTpHueckoro umoka. [lpex-
nosaraercs [1401], uto BO
BpeMsl TaKoOro HIOKa MNoTped-
HOCTb MO3ra B KHCJOpoOJe
ymenbwaercsi. JlomycTum, Ho
pasBe ITOpaXKeHHbIH MOJHHeR
4eJOBEK He JOJKeH IMOJYUYHTb
cepbe3Hble O0XOTH H pasBe
cepile ero He OCTaHABJH-

BaeTcsi? Kak BeJMKa SHeprus,
KOTOpasi BO3AeHCTBYeT Ha ye-
KepTBOH

JIOBEKa,
MOJIHHH?

cTaBiiero

299, c¢. 226—230; 301; 1401.
6.48. CBeuenue B  AHgax.
OxauuHouHble BCOBILIKH CBeTAa
H TPOMOJ/IKHTENIbHOE CBeye-
HHE TIOpDOH BO3HHKAKT Haj
BepLIHHAMH HEKOTOPBIX TIOp-
HbiIX Xpe6TOB. DTOT CBeT «He
TOJIbKO OGBOJIaKHBaeT FOpHble
BepLIHHbI, HO H ob6pasyer
cBeTsinHecst CToJa6bl, KOTOpbie
MOXHO BHIETb C OTKPHITOI'O
MOpsI 32 MHOTHE MHJH». IJTH
3arajoyHdble OTHH 4yacTo Ha-
3bIBAIOT «CBeT AHI», HO 3TO
He 3HAYHUT, YTO HX MOXKHO YBH-
aeTb ToabKo B Aupax. Uewm
BbI3BAHO TaKoe CBeyeHHe?
OrussMM cB. DJbMa, BO3HHU-
KaWIHMH B pPasJH4YHbIX Me-
cTax ropuoi#l BepwHHm? Ho
O'HH CB. JJabMa  OOGBbIYHO
He TpeBBILIAIOT IO BBICOTE
HECKOJIbKHX CAHTHMETPOB.
Kak K& MOXKHO . HX YBHIETDL
Ha PaCCTOSIHHH HECKOJBKHX
MHJIb?

165, c. 233; 1404—1406.

6.49. dnekTpuueckas BepTyll-
Ka. B yue6HO#l (pH3HUECKON
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CTHE ero pynopa BBITAHYTO MO
seprukanu (puc. 1.42)? He
SIBJASIeTCA JH TakKas OpHeHTa-
UMA caMoif HeGJaronpUsiTHOR?

142, ¢. 124—125; 145; c. 167;
159, ¢. 310—311; 170, ¢c. 423—
427; 235, c¢. 78—79; 236; 80,
c.742; 1740, c. 58.

I udpakuus

1.43. llenot 3a cnuuoi. Kor-
Jla Ball NpUATelb FOBOPHUT HOP-
MaJibHbIM T'OJIOCOM, Bbi CJbIILIH-
Te ero JAOCTAaTOYHO XOpolo,
{ CTOWUT JIM OH K BaM JIHIOM HJH
cnuHoH. [Touemy XKe ero wenor
CJBILLIeH TOJbKO TOTAa, KOrja
OH oGopauMBaeTcsl K Bam, Aa-
JKe ecJgu LIenoT TakoH iKe
TPOMKHH, KaKk M HOpMaJ/bHBIA
ronoc?

159, ¢. 231; 198; 237, c. 188;
238, c. 47, 48; 239, c¢. 220.

Pesonanc

1.44. Kpaesbie addexkthi B
Tpy6ax ¢ OTKPbITHIMH KOHIA-
mH. [Touemy, Korga B TpyGe
C OTKPBITBIMM KOHUaMH BO3-
6YXKAAI0TCS CTOAUHE 3BYKOBbIE
BOJIHBI, ¥ KpaeB TPpy6bl BO3HHU-
KalT My4YHOCTH KosebaHuH
Bo3lyxa (M y3Jbl KoseGaHuH

papjenusi) ? Tak Kak y 3akpbi-
TOrO KoHla Tpy6bl obpasyercs
y3eJs, TO Y OTKDHITOrO J0JKHa
6biTh NYyYHOCTb, He Tak Ju?
A MoxeTe Bbl OODBSICHUTH, MO-
yemMy Bce-TakKHM 3J1echb BO3HH-
Kaer nydyHoctb? Ha camom ne-
Jle Ny4HOCTb HaxOJAUTCA He
y camoro Kpasi. Ee nonoxenue
3aBHCHT OT HEKOTOpbIX Napa-
MeTpoB TpPYObl, B 4YacTHOCTH
OT ee UIMPHHbI. YUHThIBAIOTCH
JIW 3TH OTKJOHEHHA OT YNpo-
HIEHHOH TEOpHUH NpPH MPAKTH-
YeCKOM HCMOJIb30OBAaHHH TPYO,
CKa)keMm, B OpraHax?

82, c. 136—139; 126, c. 493—
496; 127, c. 181, 182; 145,
c. 163—165;, 240, 241; 40,
c. 127—135; 80, c.732—735;
100.

Pe3oHaHcHble KoJieOAHHA

1.45. Koraa TOWIHHT OT HH-

¢passyka. Mudpa3syk (3ByK
C YAaCTOTOH, HHXKe CJBILIUMOH

yXOM)  BBbI3bIBA€T  TOLIHOTY
Y FOJIOBOKDYXKEHHE... OH MOXKET
paxe yb6utrb. Tenepb, Korzaa
onacHoctb HHGpPasByka MnJs
4yeqoBeKa YCTaHOBJIeHA, €ro
YCHJIEHHO H3yyalT H OGHapy-
JKUBAWT OGyKBaJbHO MOBCIO-
Ly: BOJU3H as3poJpOMOB, B
aBTOMOOHJAX,  IBHKYUIHXCA
¢ O6GOJNbIIOH CKOpPOCTbIO, Ha
OKeaHCKoM nofepexbe, BO
Bpemsi rpo3 u cMmepueil. JKu-
BOTHbIM H HEKOTOpbIM 0c0060
BOCHPHUMYHUBLIM JIIOAAM HH-
¢pa3ByKoBble CHTHaAMbl HeECYyT
npeaynpexiaeiue o MNpHOJIH-
JKaoHleMcsi  3eMJIeTPsACeHHH.
[Touemy untdpa3Byk oKasbl-
BaeT TakKoe BO3JeHCTBHe Ha
Mmoaed n XKUBOTHbIX? B yacrt-
HOCTH, KaK OODBSICHUTb CIIOCOG-
HOCcTb HMH(ppa3ByKa BbI3bIBATH
BHYTPEHHHE KDPOBOH3JIHSHHA?

171; 1489—1491; 1534—1536.

Buopauus
KaBHTAUHA
pesoHaHc

1.46. Wymsiuiie BOAONPOBOA-
able  Tpy6nl. [louemy Bojo-
npoBoAHbie TpyOGbl MOPOH Ha-
YMHAKT pbIUATb H CTOHATD,
KOrjla Mbl OTKDbIBA€M HJIH
3akpbiBaeM kpaH? [Touemy 3710
He MTPOMCXOAHT HeMpephIBHO?
[ne MMeHHO BO3HHKaeT 3BYK:
B BOJIONPOBOHOM KpaHe, B 4a-
cTH TpyObl, TNpHMbIKawUIeH
HenocpeCTBEHHO K KpaHy, HJH
B KAKOM-HUGYb H3rube ee rie-
To nanbuwe? [louemy wy™ Ha-
yuyaercsl TOJBKO NpPH olpe-
JeJeHHBIX YPOBHfIX Dacxoja
Boabi? Hakoueu, nmouemy wym
MOXHO yCTPaHHTb, MPHCOENH-
HUB K BOJOMPOBOJHOH TpyGe
3aKpHITYI0 € APYroro KoHUA
BepPTHKa/bHYIO TpyOKy, 3amoJ-
HEeHHYI0 BO3JyXOM?

183, ¢. 46; 251; 252.

PesoHanc
3aBHXPEHHA

1.47. Mpinessie purypol Kyna-
ta. Tpy6ka KyHnaTa nasHo ciay-
KUT MPOCTHIM MNpHCHocoOie-
HHeM 15 1eMOHCTPAUHH CTOSA-
YHX 3BYKOBBIX BOJIH, HO MOXe-
Te JIM Bbl OOBACHHUTb, KAK OHa
peicreyer? Tpyb6ka KyHara
npeacrapiser coboi ANHHHYIO
CTeKJsAHHYI0 TPYGKY, B KOTOPO#
HaCbMaHO HEMHOro JIerkoro
nopoiuika (Hanpumep, Npofko-
BOM MBUIM HJH JIHKOMOLUS).
Onnn KoHel TpyOKHM 3anasH,
B APYrOM — C MOMOHIbIO MPOG-
KM yKpemJeH MeIHbIH crep-
xeHb (puc. 1.47, a). Ecau no-
TepeTb CTepXKeHb HakaHH(O-
JeHHOH 3amined, OH HayHeT
CKpumerb, a TMblAb pacrnono-
JKHUTCSI AKKypaTHbBIMH KyuKaMHu
B1osb TpyOKH. Buanmo, takoe
pacnpefenedne 0GYyCJIOBJIEHO
CTOSTYMHMH 3BYKOBbIMH BOJIHA-

Mpsubcs nop noaywky! Camwumb au 8o cHe? KT0-To Tam Kpajercs B ryaxoii TulluHe!
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Kpucraana. Aasi Toro utobsi
o6pasoBaHHe 3TOrO rajno cTaao
BO3MOXHBIM, CoOJIHIE AOJXKHO
CTOATh HUXKe 32° Hall TOPH3OH-
TOM.

e — napreJH4ecKHd  KpPYT.
CBeT oOTpaxaercss OT BepTH-
KaJbHBIX rpaHell mMajlamoliuX
KPHUCTaJJOB.

f — J0XHBIE «COJIHILa»
Gosbioro ranao. OueHb penko
Ha6JogaeMble sipKHe Y4acTKH
06yCJIOBJEHbl TAKHM XKe pac-
cestHHeM, UTO H 6GOoJibliIoe raJo,
HO B JaHHOM CJy4ae paccesiHue
NPOUCXOAUT TOJBKO Ha Tex
KpUCTaJiax, raBHble OCH KO-
TOPbIX MOPH3OHTAJbHBbI.

| — ayru Jlosuria. Onu 06-
pasyoTcsi, KOria mnajamoiiue
BepPTHKaJbHbie  TEKCArOHAJb-
Hble Jle[siHbie HIJIBl CJerka Ko-
Je6JII0TCH OKOJIO TOPH30HTAaJb-
Ho#i ocH. [Ipu 3TOM cBeT, BXO-
NALMHA yepes ojlHy H3 rpaHei
NPH3Mbl, BbIXOAUT uepes Apy-
ryilo. Haubonbwas sipkocTh
NpeJOMJIEHHOTO CBeTa H 3JecCh
Habsaogaercs  noj  yIJoM,
COOTBETCTBYIOLIHM  HaHMeHb-
IeMYy OTKJIOHEHHIO Jyded oT
nepBOHA4YaJbHOTO HampasJie-
Husi. Jlyra o6paayercsi cBeTOM,
HCXOASAILIHM OT KPHCTAJJOB,
YIOBJIETBOPSIOUIHX 3TOMY Tpe-
60BaHHIO.

5.47. KoponHuas
0OBSICHAIETCSI 3€DKAJIbHBIM OT-
paxKesHeM CBeTa MOJIHHH Ha
najamouiHX MJacTHHKaxX Jbia.
(9tumu  naactuHkamu obyc-
JIOBJIEHO TaKXXe BO3HHKHOBe-
HHe cTOJIGOB cBeTa, CM. 3aja-

BCIbILIKA

qy 5.45.) B 3nektpuueckom
nose BHYTPH TpO30BOro 06-
JaKa IJIaCTHHKH CTaHOBSIT-
csl  JEKTPHYECKHMH IHMOJIS-
MH — OJlHAa HX CTOpOHAa 3aps-
JKaeTcs TOJOXKHTEJIbHO, [1py-
ras oTpuuaTe]bHO. JIHTOTH
OPHEHTHUPYIOTCSE BAOJb CHJO-
BbiX JHHHE nogas. O6b4HO
MJAacTHHKH NaAaloT TOpH3OH-
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tasbHo. QnHaKO 3jekTpHue-
CKOe moJie, BO3HHKAlIOLIee NpH
ylape MOJHHH, Ha KODPOTKOe
BpeMsl H3MeHsieT OpHeHTauHIo
MJIaCTHHOK H BMecTe ¢ Hel OT-
HOCHTEJNbHYIO SPKOCTb 3TOH
yactH obsaka. Ecau H3meHe-
HHE 3JIEKTPHUYeCKOro 110J5 pac-
NpoCcTpaHALTCA IO BCeMy 06-
JaKy, TO H3MeHeHHe SIPKOCTH
COMPOBOXKAAeT ero.

5.48. OnHuM U3 nepBbIX GBLIO
BBICKA3aHO IIpeiJioXKeHHe no-
KpbiBaTb Gapbl H BeTpOBbIE
CTeKJ1a TakK, 4TOObl MOJSAPOHIbI
Ha BETPOBbIX CTeKJax MalllHHbI
Oblin moBepuyTH Ha 90° oTHO-
CHTeJIbHO NONSIPOHIOB Ha oda-
pax BcTpeuHoH MaliuHbl, [lpu
TAaKOH OpHeHTalHH MOJSIPOH-
OB BOJIHUTeJNb He Buaea Ob
cera ap BCTpeUHOH MallH-
Hbl, TaK KakK TOJSIPH30BaH-
Hbli cBeT ee dap He mpouiesa
6bl uyepes MOJSIPH3aLLHOHHBIA
(hHILTP BETPOBOro  CTEKJa.
OnHako Takasi CHTyauHsi TO-
ke onacra. Eciau xe yroa
6yneT HecKOoJbKO OTJHYaTh-
csi o1 90°, To mosoXKeHHe Aen
cierka  yJY4IIHTCS:  BOJH-
Tenb GyneT BHAETb 4acTL CBe-
Ta, uayuero ot ¢dap BCTped-
Horo aBToMoGHasi. OmgHH H3
HeJoCTaTKOB (6bITb  MOXeT,
POKOBOH) 3TOH HIEH 3aKJIo-
yaeTcsl B TOM, 4TO TOJsIpH3a-
HOHHBIE PUIBLTPbI OTJOLLAIOT
4yacTb CBeTa, HAYLIEro oT Ipy-
THX HCTOYHHKOB (HampHMep,
yJAHUHBIX (oHapel), MO3TOMY
BCE OKpYXaloLlHe [peIMeTbl
A5l BOAMTENdA OyayT BBITJS-
nerb 6onee TeMHbIMH. JIpyro#
HeJoCTaTOK COCTOHT B TOM,
4TO HAa OPHEHTALHIO MOJAPOH-
I3 BJHSIET HAKJOH BETPOBOrO
CTeKJ1a, KOTOpbIH pasJjHyeH
y pasHbiX aBTOMOGHJIEH.

5.49. Ilpsamoii conHeuHbifi cBET
He TOJSPH30BaH, TO €CTb
Kose6aHusl BEKTOPA 3JeKTPH-
4ecKoro MoJIsi  3JeKTpomar-

HHTHOH BOJIHBI COBepIIAITCS
B MJIOCKOCTH, MephneHAHKYyJIsp-
HOH HampaBJeHHIO pacnpocT-
paHeHHs] BOJIHbI, HO OpHEHTa-
LU BEKTOPA B 3TOH IJIOCKOCTH
xaoThyHa. [Ipn oTpaxkenuu
OT KakoH-NHOO MOBEePXHOCTH
CBeT IoJsipH3yeTcsi B ILIOC-
KOCTH, mapaJ/ljiebHOH moBepx-
HOCTH, TO ecTb Kose6aHHs Bek-
TOpa 3JeKTPHUECKOro MoJs no-
npexHeMy NPOHCXOISAT B IJ0C-
KOCTH, neprneHAHKyJasipHOH
HalpaBJ/JeHHIO paclnpocTpaHe-
HUSI BOJIHBI, HO Tenepb OH
OPHEHTHpPOBAH  MNpeuUMyIlect-
BEHHO TmapaJJejbHO OTpa-
Kawolet moBepxHocTH. Cre-
TeHb TOJNSIPU3ALHUH CBETa NPH
OTpa>XeHHH 3aBHCHT OT MarTe-
pHajJa MNOBEPXHOCTH H YrJa,
nojJ KOTOPBIM CBeT majaer Ha
nee. Ecaun, Hanpumep, Bbl ene-
Te B aBTOMOOHJIE HaBcTpeuy
COJHUY B HadaJje BTOPOH MO-
JIOBUHbI JHf, TO CBeT, OTpa-
JKeHHBIH OT [JOpOTrH, KOTO-
pbifl nomajaer BaM B rJasa,
IIpeUMYLIeCTBEHHO TOJSIPU30-
BaH MapaJjjielbHO  J0Opore.
[TonsiporaHbple OYKH yMeHb-
mwakwT OJHKH OT JOpOrH, Tak
Kak OHH NpOMYyCKaloT TOJbKO
BepTHKAJIbHO NOJSAPH30BAHHDbIH
CBET, a OTPaXKeHHbIH OT JOpo-
M TOPH3OHTAJNbHO TNOJSIPHU3O-
BaHHBIH CBeT IOrJoliaercs
CTeKJoM 04KoB. Ha MHKPOCKO-
IIHYECKOM YPOBHE 3TO MOKHO
00bSICHHTL  Tak. JlJaHuHHbIE
MOJieKyJbl B (HJABTPax OpH-
E€HTHPOBaHbl  TOPH3OHTAJDLHO,
TIO5TOMY IOIJIONIAI0T CBeT, Mo-
JSIPH3alHA  KOTOPOro TOXe
ropusoHTajbHa. Takum obpa-
30M OJIMKH YCTPaH$IOTCH COB-
ceM, a CBeT OT OKPYXKalolLHX
npeaMetoB ocnaabjsiercst He-
3HAUHTeJbHO.

Ppi60sI0B ¢ NOMOIIBIO NOJISI-
POUIHBIX OUKOB TAaKXKe MOJXKEeT
ocnabure G6JHKH COJHEYHOrO
CBeTa Ha MOBEPXHOCTH BOJbl,
H B TO K€ BpeMs BHIETb CBeT,
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6.17. Iecounble 3AMKH U Kpy-
nuHkH. Ecii BB 3axoTHTE pas-
BJIeYbCH U TOCTPOHTD Ha MJIsIKe
TecoYHbll 3aMOK, TO, pasyme-
eTcs1, BOCIIO/b3yeTechb /s 3TO-
TO MOKpbIM MeCKOM, a He Cy-
xum. O6biuHasi cTosoBasi COJb
TakxKe CJHIaercss ropasio
CHJIbHee, ecyiH ee cMOuyHTh. He-
KOTopble ChiyyHe BellecTBa,
HalpHMep MeJ, KaKao-Iopo-
LIOK, XOPOLUO CJAHMNAITCH faxe
B cyxXoMm BHjge. Uem obycnos-
JEeHO CJHIaHHe TOPOLIKOB?
[Touemy BaxkHO, uTOOB! Chiny-
yH# MmaTepHaJs (COJb, TMECOK)
6611 cMouen? Kak Bwr qymaere,
pPasJHYHBl  JH  CTOCOGHOCTH
K CJHIIAHHIO Y TOHKHX H Gosee
rpy6bix TOPOLIKOB?

Kak u3BecTHO, o6pa3oBaHHe
KPYIIHHOK HrpaeT 6OJbLIYIO
poJib B CO3JlaHHH NJOAOPOIHOH
nouBbl. B To ke Bpemsi eciH
3a NMOYBOH HeNpaBHJbHO yXa-
JKHBaTb, TO OHa MOXET CJH-
nathbCs B HHKYyIa He TrOJHbie
KOMKH rpsisu. Uem obycJsoBJe-
HO 06pa30BaHHe MNOUYBEHHBIX
KpynuHok? [Ilouemy gpyrue
MaTepHaJibl, CKaxeMm Iecok,
nyapa AJs JHLA, He CJIHNAIoT-
Csl B KOMKH?

1313, c. 288—290; 1314; 1315;
1470.

6.18. llnenka pas 3aBopaunBa-
HHA npoaykToB. Ecin nekoro-
pbie Mpo3pauHble TJCHKH 75
NMHUILEBbX NPOAYKTOB HATAHYTh
Ha ropJbiliKO GaHKH H MOTHA-
HYTb BHH3, TO NJIEHKA OCTaHeT-
Ccfl HaTAHYTOH M repMeTHYHO
3akpoer cocyn. Oua Kak 6bl
«TIPHJIHTIAET» K TOPJBILIKY CO-
cyna. lIlouemy 310 mnpoucxo-
IIUT?

154  dusnyeckuil ¢eiepsepk

Marsnerusm
(6.19—6.24)

6.19. Jloaaap B MArHUTHOM 1O~
jge. Ecau B3sATb goasapoByio
KYIIOpY 3@ yroJ M MOIHEeCTH K
MOILLHOMY MAarHHuTy (HampH-
mep, NMOAKOBOOGpa3HOMY),
CO3Jal0leMy  HEOJAHOPOJHOE
MareuTHOe roJse, 6Gymaxkka
OTKJ/IOHHTCS K OJHOMY H3 MOJIIO-
cos'. Tlouemy? .

1316.

" C COBeTCKHMH Kylopamu 3TOT
onbIT He noaydaercd. [lomnpoGyiite
ApPYyrod oOnbIT: MOAHECHTE K MOll-
HOMY MAarHHTy MOJBEIIEHHYIO Ha HHUTKe
cnuuky. Ckopee BCero, oHa He TMpH-
tAHercA. Tenepb coxrute ee cep-
HYl0 rojoBky. CHHuKa HpHTSTHBaeT-
ca K maruuty! — [Tpun. nepes.

6.20. JIBH)XeHHEe ny3bIpbKa
B MaruuTHOM noJse. Ecau mojx-
HECTH K ILJJOTHHILKOMY My3biPb-
KOBOMY YDOBHI0 6OJIbLIOH Mar-
HHT, Ty3blpek cABHHercsi. [lo-
yeMy? B KaKyw cTOpoHY cIBH-
HETCH My3bIPeK: K MArHHTY HJlH
OT Hero?

1316; 1410, c. 304—306.

HUupykuus

6.21. JnekTpOMArHUTHOE «na-
peHue». Merajianueckoe KoJb-
110, HaJeToe Ha KaTyLIKy 3JeK-
TPOMarHHuTa, uepes KOTOPYIO
NPONYyCKalT MepeMeHHbIH TOK
HEeM3MEHHOH AaMIJHTYIbl, CHO-
KOHHO BHCHT B BO3JAyxe (pHC.
6.21). OHako ecsiH TOK pesKo
BKJIOYHTb, TO KOJbLO BecbMa
3¢ppekTHO nmoanpeirder. [Toue-
MY KOJIbLO BejgeT cebs 1no-pas-
HOMY B 3THX [ABYyX CJAyyasix?
Yro ynpepkHBaeT KOJbLO BO
B3BELIEHHOM COCTOAIHHH H YeM
onpenesieTcsi BBICOTA, HA KO-

Puc. 6.21. Mertaaruueckoe Koablo
«BUCUT» HA KATYwKe.

TOopo#l 0HO BHCHT? Hackosnbko
YCTOHYHBO TIOJIOXKEHHE KOJb-
ua? (Bosspauiaercs JH KOJb-
1O B TIpeXHee IOJOXEeHHe, ec-
JIH ero CABHHYTb C MecTa HJH
HaKJOHHUTBH?) EcJiu BB BO3bMe-
Tech IIpefcKasbBaTb IOBeje-
HHe pasJIMYHbIX KoOJew B mar-
HHUTHOM T10J1€, HHTYHLHST MOXKeT
Bac nogsectH. [lonpo6yiite pa-
au 3abaBbl yragaTb, 4Td Mnpo-
H30HJeT ¢ KOJbIOM B CJledylo-
IHX cJyvasdgx {a 3arem Ipo-
BepbTe CBOH AOTaJKH Ha OIbl-

Te).
Ha oxHo#i au BbICOTE «IIO-
BHCHYT» TOHKOE H TOJCTOe

KOJIbLia, €CJH HX JHaMeTpbl H
TJIOTHOCTH OAMHAKOBBI? UTO
CJYUHTCS, €CJIH MeIJeHHO yBe-
JHYHBATh TOK B KaTyIlKe, Ha
KOTOPYIO HajeTbl Koabla? Kak
OyayT BeCcTH cebs1 Koablla, ecyH
JHaMETP OTHOTO H3 HHX OKa-
XKeTcst 6oJblie, yeM ApYyroro?

1317—1321.

Unaykuus

6.22. Bpamenue aucka B «Te-
HHU>» MaruiuTHoro noas. Han ox-
HHM H3 NOJIOCOB NMepeMeHHOro
3J1eKTPOMarHuTa MoMecTHTe
cBoO6OJHO BpalnawHicsa Ha
OCH MeAHbIH JHcK (pHc. 6.22).
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1.26. AKycTHKa KOHUEpPTHOIO
3ana. [louemMy KoHUepTHbIe 3a-
JAbl O6bIYHO CTPOAT Y3KHMH, C
BBICOKHMH noTonkaMu? Ecau
TakuM obpa3oM XoTAT u3ba-
BHTbCA OT 3Xa, TO He Jyduie
JH OpUOAH3HTbL CTEHBL M MOTO-
JIOK K cayliaTesio Tak, 4YTobbl
OH He CMOT pa3/H4yaTh NpsiMble
M oTpakeHHble 3ByKU? Kcrary,
C KakoH MHHHMaJbHOH Bpe-
MeHHOH 3aJepXKKOH [OJIKHBI
cneloBaTh 3BYKH, 4TOObI cy-
lmaTeslb MOT BOCIPHHHUMATb HX
pasnebHo? [loyemy akycTHKa
3ana, 3afoJIHEHHOTO 3pHuTe-
JISIMH, MHOTO Jyylle, YyeM Mmy-
croro?

Ecau 3x0 HexenaTeabHO, TO
noyeMy Obl He MOKPLITH CTE€HbI
¥ [IOTOJIKH MaTepHaJoM, NorJo-
matomum 3Byk? Ilaxke ecnd He
NPUHHMATb BO BHHUMaHHe Tpe-
6oBaHHH K KpacoTe 3aj1a, TO
M TOrga MOXHO 3aMeTHTb,
4TO HX CTPOSIT COBCEM He Tak,
4TOObl YCTPAHHTbL BCE OTpa-
>KeHHble 3ByKH. bBosee Ttoro,
CTeHbl M TNOTOJKH 4acTto MO-
KPBIBAIOT pelleTKaMU H siyeuc-
ThHIMH HIHTaMH, OTpakalouiu-
MH 3BYK BO BC€X BO3MOXKHbIX
HanpaBsaenusix. Hanportus 3ad,
JIMIIeHHbIH OTpaXkeHH#H, akyc-
THKH Ha3blBAIOT  «IJIYXHUM>.

124, ea. 13; 127, c¢. 8531—
540; 128, ea. 10; 142, ea. 14;
145, c¢. 279—293; 152,
ea. 9; 158, ¢. 609—
616; 159, c. 265; 170; 171;
183, c. 123—180; 184, ea. 14;
185, en. 11; 186, en. 8; 187,
c. 291—300; 188—195; 1528;
120 — [40; 150. c¢. 168—
176.

OTtpaxenue
¢okycuposka

1.27. AKyCTHKA HCMOBEAAJNbHH.
H3ssecTHbl nomeuiexus, objya-

JaloliHe BecbMa HeoObIYHOM

16  dusnueckuii deitepsepk

aAKYCTHKOH,— HEKOoTOpbie  H3
HUX ¢okycHpyoT 3BYKH. [lo-
BUIHUMOMY, Takas (HOKycH-
poBka Obijia HCMONb30OBaHA B
«yxe JlnoHmcusi» B cHpa-
KY3CKO# TeMHHUe, Tle CTeHbl
oTpa)kaJ/ii pasroBOpbl U faxe
LIeNOT Y3HUKOB B CKPHITYIO
Tpy6y, Yepe3 KOTOPYIO BJaCTH-
TeJlb MOl HX MPOCJYIUHBATD.
MoXHO mnpuBecTH TNpHUMep
M M3 HelaBHUX BpPEMEH; 3TO
cTapoe TMoMelleHHe MaJaThl
npeAcraButeneil B Kanuronun
B Bawnurrone. Ero cBoabi 6bi-

| in ycTpoeubl Tak, 4yro 6Jaro-

Japs OTpa’kKeHHIo Jlaxke LIeNnoT
C OIHOTO KOHUa 3aja Obla
CJIbILIEH B [1POTHBOMOMOXKHOM.
He pas, no cayxawm, konrpec-
CMeHbl MOoMajalu B HeENOBKOE
NMOJIOXKEeHHe, KOrja KakKoH-HH-
O6yib CeKper HX NapTuH, KO-
TOpbIf OHHM NOBEpsIIN CHIS-
ueMy psiioM KoJJere, cTaHo-
BHJICA LIMPOKO H3BECTHBIM.
Becbma /110600bITHBIA cay-
yalh npoHsomwen B cobope
JI>kupreutu Ha octpoBe CHUH-
aus. [lo dopme 3tor cobop
HaNoOMHHAeT 3JJIHICOMI Bpa-
HIeHHA: 3BYK, MPOH3HECEHHBbIN
B 0JHOM (OKyce, MOYTH CTO/b
)K€ OTYeTJIMBO CJ/bIlIeH B JpY-
rom. Bckope nocie mocTpoit-
KH cof6opa B OJHOM H3 (o-
KyCcOB IO  Helopa3yMeHHIO
ycTpouau ucnosenanbuio. Cay-
yallHO OAMH 4YeNoBeK o6Hapy-
Xuan BTOpoH ¢Gokyc u cran
pasBjaekaTbcsl TeM, UTO cCJay-
man cam M NPUBOAMM Jpy3ed
MoCAYLIaTh TO, YTO MPelHa3Ha-
yaJjoch ylaMm OJHOT0 TOJbKO
ucnosenHuka. OnHaxAbl, To-

BOPAT, B HCMNOBENAJNbHIO NPH-
mJa ero co6CTBeHHAs XKeHa —

H OH BMECTe CO CBOUMH APY3bsl-
MH y3Ha/l CeKpeTbl, KOTOopble

OTHIOJb He Tmno3abGaBuiau ero
[141].

139, ¢. 194; 141, c. 48; 197,
ea. 11.

Pacnpocrpanenne 3syka
npeJjomJaeHHe

1.28. Pacnpocrpanense 3Byka
B npoxJaiHulii aeHb. Otuero
B MpOXJaJHbiil AeHb 3BYK J0-
HOCHTCS jaJjblle, 4eM B Kap-
KuiH? 310 ocobeHHO 3amer-
HO, KOrja 3BYK pachnpocTpa-
HSIeTCS HaJ, CMOKOHHOH BOI-
HOH NOBEPXHOCTbIO HJH Hal
MOKPLITBIM  JIBJOM  03€DOM.
HaoGopot, 3ByKH B mycCTblHe
pacHpoCTpaHsIIOTCA Ha 3Ha-
YyHTENbHO Gosee KOPOTKHE pac-
CTOSIHHUSL.

81, ¢. 34—-35; 82, c¢. 107;
124, c¢. 17; 127, c¢. 322—
325; 142, ¢. 117—118; 185,
c. 309—311; 186, c. 66—67;
187, ¢c. 137; 198, 1. 2, c. 132—
135; 207, ¢. 50—582; 209, c.
24, 25; 210, c¢. 600; 211, c.
474—475; 212; 213, c¢. 49—
52; 89, ¢. 729—731;, 150, c.
180—196.

1.29. «MepTBbie 30HBI» NpH
aprTuanepuiickom oGcrpene. B
roibl BTOPOH MHPOBOH BOHHHI
JIOY He Da3 3aMeyaJsH, 4To
ecny [BHUraTbcA MO Hanpas-
JIEHHI0 K yIaJeHHOMY apTuJ-
JepuACKOMY OpYAHIO, TO Ha
onpefeNeHHBIX  PACCTOSHUAX
3BYK €ro BHICTpPeJ/IOB Nponanaer
(puc. 1.29). Yem OOBACHHTH
3TH «ME€PTBble 30HbI»?
Paccrosinusi, Ha KOTOpbie
nopoi pacnpocTpaHAeTCA 3BYK,
TakXe MOTYT BbI3BaThb Y/HB-
neunne. Hanmpumep, BO BpE-
Msi MepBOH MUPOBOH BOHHLI
JKUTEJNH AaHTJIHACKOTO rno6e-
peXbsl CABIIAMH 3BYKH Ka-
Honaabl u3 O®panuuu. Kak
OOBACHUTL  CTOJNb  JaJibHee
pacnpocTpaHeHHe 3BYKa?

150; 165, c¢. 135; 187, c. 137;
214; 215; 216; 217; 218; 219,
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PEOCKONMHYECKoe) KHHO TaKiKe
JaeT Kax/1oMy rJuasy Haobpa-
JKeHHe ¢ COOTBETCTBYIOLLHM
casurom. Hanpumep, nszobpa-
XKeHHe [JIsT OJHOTO rasa Mo-
xKeT OblITb CHHHM, IJs [Ipy-
roro — KpacHbiM. 3pHTeJNH Ha-
IeBaoT OUKH, B KOTOPBIX OJHO
CTEKJO KpacHoe, a Apyroe —
cuhee. M cHoBa usobpaxkeHust
CJMBAIOTCH TaK, YTO MOJyYaer-
¢ 0JHO of6bvemMHOe H306paKe-
HHe.  DdpekT 06bEeMHOCTH
MO HO TaKXKe IOJyYHTb, poe-
UHPYA Ka)kaoe H3obpakeHue B
COOTBETCTBYWOIIUM  obpaszom
noJasipu3oBasHoM ceere. Toraa
KaXkj0e CTeKJI0 OYKOB TOJKHO
NpoONyCcKaTh TOJbKO «CBOH»
NoJAPH3OBAHHBIH  cBeT. B
06'b€MHBIX OTKPBITKAX KapPTHH-
Ka OflHa, HO B Ka»AbiH a3 no-
CTynaeT oTAelbHoe H3obpaxe-
HHE, 4eMy cnocobCTByeT CHCTe-
Ma MHOTOYHCJEHHbIX ITPH3MO-
yeK HJIH 60pO30K Ha NMpo3pay-
HOH NJacTMaccoBOH MNJIEHKeE,

KOTOPOH MOKPBIBAGTCH KAaPTHH-
ka. IlockosnbKy Bce 3TH Gopo3-

JO4YKH HAKJOHEHBI B pasHbie
CTOPOHBI, JI€BBIH IJ1a3 BOCHpPH-
HHMaeT KapTHHKY B HHOH mepc-
nekTHBe, uem npasbiil. Y onsith
e MpH coBMelleHHH H306pa-
KeHu#l BO3HHKAeT HJIIO3HUSI
06BbeMHOCTH.

Bneuatsnenue, 6yaTo Kpac-
Hble 6YKBbl BBICTYNAOT Haj CH-
HUM  QoHOM, OObsCHSETCH
XxpoMaTHyeckod  abeppaumueii
raasa. Eciu cMoTpeTh Ha npen-
‘M€T Tak, 4Tob6bl JyuH CBeTa
BXOJAHW/IH B Ta3 MOJ HEKOTO-
PBIM YIJIOM K €0 OCH, TO CHHSISl
KOMINOHeHTa cBeTa 6Gymer npe-
JOMJATLCSH CHJIbHEE, ueM Kpac-
Hasg. DTO 3HAUHT, 4TO B POKyCe
Ha ceTyaTke cobepyTcs Jyuu
TOJILKO OIHOIO H3 L BETOB.
H3o6paxenne gpyroro usera
6yner cierka pasmbito. [Ipen-
MOJIOKHM, HalPHUMEpP, 4TO Mb
CMOTPHM Ha KPacHYIO H CHHIOW
TOUYKH, HaPHCOBAHHBle HA Kap-

TOUKe, NpHYeM JepxKHM Kap-
TOUKY nepex cob6oO#l Tak, 4ToO
3TH TOYKH HaXOAATCHA HA OIH-
HAaKOBOM pacCTOSIHUH OT ryasa.
[Tyctp B ¢okyce Ha ceTuaTke
OKa)kercd KpacHasi Touka. Ee
H3oOparkeHue Ha ceTyaTke Je-
JKHT JaJjblie OT IeHTpa ro-
JIOBbl, U€M pa3MbiTas Kaemka
OT cHHel ToukH. [Ipu Hopmasb-
HOM OHHOKYJISIDHOM 3peHHH
MO3I HHTepNnpeTHpyeT 3TO Tak,
6yaTO KpacHasi TOYKa Haxo-
OUTC  OJHXKe K HaMm, uem
CHHSISL.

5.134. TIpHyHHBLl BO3HHKHOBE-
HHS 3TOTO 3¢ peKTa He BhisiCHe-
Hbl, XOTSI OH MHOr0 Oo6CyXaaJu-
cqa B JHuTepatype. Kaxyuieecs
yBeJHUEHHEe He HMeeT HUYero
ofLLero ¢ npesjoMJeHHeM Jy-
yefi B armocgepe (Kak yxe
rosopusoch B 3ajgaue 5.18, Ka-
XKyuieecs Hsobpaxenue Jly-
Hbl B pe3y/bTaTe pedpaKuHH
yMmeHbliaercst). Buaumo, pac-
CMOTpeHHbIH 31ech 3¢ deKT 3a-
BUCHT OT pacctosinusi JIyubt 10
ropusonTta. Korana JlyHa Bbico-
KO Hal rOpH3OHTOM, OHA npej-
cTapJsieTcsi HaM  HMewlel
CBOH HCTHHHBIH YIJIOBOH pas-
mep (okosao 0,5°). Korza xe
Jlyna onyckaercsi K TOPH30OHTY
H paccTosiHHe MeXXIy HeH H
FODH3OHTOM (MJH KaKHMH-TO
06beKTaMH Ha T[OPU3OHTE)
yMeHbIIaeTcsl, OHa KaKeTcsl
6o.blie.

5.135. Ham ToabKO Kaxercs,
4YTO JYYH CXOASITCS HA TOpPH-
30HTE, B JEHCTBHTEJNbHOCTH Ke
oxu napaJJenbHbl. [logo6GHoe
BOeyaTJeHue CO03/JaeTCsl, KOr-
Ja Mbl CMOTDHM BOepejl BAOJb
HKeJNe3HONLOPOKHOIO MOJIOT-
Ha.

5.136. Ecan «npoBecTH» 3Ty
JIMHHIO C TOMOLLbIO IJHHHOH
naJku, TO OHa, KaK W ciaejgoBa-
JIO0 0XKHMjaTbh, Npofiier uepes

Cosnue. Ho nunus, nposegen-
Hast JHUIIb MBICIEHHO, HE <IO-
nager» Ha Coauue. dTa OWuUb6-
Ka BOCNPHSITHS 06ycJOBJIeHa
TeM, 4TO He6O NMpeacTaBasieTcCsi
HaM Kynosoo6pasHbiM.

5.137. Kaxyueecst HCKpHBJe-
HHEe Jyuya npoxekropa obbsic-
HsleTcsl TOH Ke TNPUUYHHOH,
KOTOpasi yKasplBaeTcs B Mpe-
Ablayuied 3agade. Ecau mno-
MeCTHTb nepej TIJa3aMH JH-
HeHKY M «CBEpHTb» C Hel Jyu,
TO MOXHO y6equTbcs, uTO
B I€HCTBHTEJbHOCTH OH Ipf-
MOH.

5.138. OOBSCHHTL 3Ty 3pH-
TeTbHYIO HJJIIO3HIO, TMO-BHIH-
MOMY, NOKa He yaaJjoch. YIH-
BHTE/IbHO, 4TO OO TOrO, Kak
3TOT 3(ppeKT OblJ OMUCAH, CUH-
Tajgoch, 6yaTO0 H3 ABYX paBHO-
yAajeHHbiXx oT HabJawaaress
npeaMeTroB  GoJee  gajieKHM
KaxeTcst TOT, KOTOpPbIH Haxo-
JHUTCST BbILUE.

5.139. «benylo Mray» MOXHO
OG'bACHHTD ABYMS NPHUHHAMH,
Mertenb-no3emMka MOXKeT MOJ-
HATb B BO3JyX CHer H orpa-
HHYHTb BHAHMOCTb OyKBaJbHO
HEeCKOJIbKHMH MeTpaMH. <«Dbe-
Jasi Mry1a» MOXKeT ObiTb TaKxke
CBfI3@Ha C IIOJHbIM OTCYTCTBH-
eM KakHX-JHOO 3PHTesbHbIX
OPHEHTHPOB, KOTjia 3eMJsi no-
KppiTa 6esnbiM CHerom, a He-
60 — GenbiMH obGaakamu. Oc-
BeLleHHe NIPH 3TOM CTaHOBHTCS
J10 TAKOH CTeNeHH paccesiHHbIM,
4TO NponagalT BCSKHE TEHH,
H KaxXeTcsl, 4yTO H cHer, H 06-
Jlaka npocTO HcHesJaH. Y ue-
JIOBEKA BO3HHKaeT OILYLLIeHHe,
4TO OH HOeT 1Mo 6e3arpaHuyHOMY
6esjoMy 11yCTOMY NDOCTPaHCT-
By. [TpuuHHOHA «CcHeXHOH cie-
NOTbl» MOXeT ObiTb TO, 4TO
nepej r/1as3aMy BCe BpeMms Ha-
XOJHTCA HHTEHCHBHO  OCBe-
LLEHHOe CHeXHOoe [oJe — BH-
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3eman. BepHo au 3to? Heyke-
JIH 3TOT 3(p(PeKT CTONb BENHK,
YTO MOXEeT NMoMellaTb TOYHOH
reoje3nyeckoll cbeMke?

13; 118; 119.

2.79. ConpoTHsjeHHe BO3ay-
Xa YCKOpsieT ABHXXEHHE CnyT-
HHKa. McKyccTBeHHBlE CyTHH-
KH HE BEYHO KPYTATCH BOKpPYT
3emau. B konlle KOHuUoOB ar-
mMocdepa 3eman, kak Obl HH
6bly1a oHA pa3pexeHa Ha GOJb-
o BbICOTE, TOPMO3HT HX
asuxenune. Ho 3naere su BHI,
YTO JMIMHeHHasi CKOpOCTb CHYT-
HHKA, JBHXKYULEroCsd MO Kpy-
rogo#t opbuTe, yBeNUIHUBaAETCH
H3-32 CONPOTHBJEHUSA BO3LY-
xa? CnyTHuk Ha opbure
IBHXKETCH C TAaKUM MOJOXKH-
TeJbHbIM  YCKODEHHEM, Kak
ecin Gbl CHJa COMPOTHBJEHUA
BO3/1YXa BJIPYT MOMEHs/1A 3HAK
H cTaja <«TOJKaTb» CHOYTHHK

Bnepend. Kak 310 OGBACHHUTB?

112—116; 280, c¢.65—68;
510; 520, c. 287.

dusnueckuil deiiepsepk
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eute 6oabliuero paguyca (Boilue
3 MM) onfTb NOJHUMAIOTCS 1O
npsiMOH, HO ecau pajuyc ny-
3blpbka npesbliaer 1 cm, TO
TaKOH ny3blpeK CIUIIOCHYT CHHU-
3y M no ¢opme HarnomMuHaer
30HTHK (puc. 4.81).

[Touemy dopma BcnibiBato-
H1ero Ny3eipbKa 3aBHCHT OT €ro
pasmepa? [louemy nysblpbku
CpejlHero pasmepa BCILIbIBAIOT
3arzaraMi WiH 00 COHpPaIH H
yeM onpejiensieTcs Nepuo/i ITo-
ro ABHXEHUs?

776; 474—477; 796—801; 700,
c. 59—63, 70.

Buxpu
J060Boe CONpOTHBIEHHE

4.82. Kocsku pbi6. Kocsaku
pbi6, HECOMHEHHO, CBHJETeNb-
CTBYIOT 06 WX TpyNNOBOM MO-
BeleHWH, KOTOpoe, MNOMHUMO
BCcero rnpouero, obecneyuBaer

pblbaM onpeneseHHOE MpakTH-
YyecKOoe [IPEUMYLIEeCTBO: KOrna
pb16a NJIbIBET B KOCsKe, €€ BbI-

HOCJAMBOCTb  YBEJHUHBAETCs
pa3 B wecTb. [Touemy pbiGam
NMPHMEPHO OJMHAKOBOrO pas-
vMepa W BuAda 6ojee ynao6HO
MJIbITh YITOPANOUEHHO M CHH-
xpouno? Uem onpegensiercs
pacCTOsIHHE MEX/Y OT/eJbHbl-

Puc. 4.82. «Bce nauaaoce ¢ He-
BUNHOU u2PbL 8 «NAPOBO3UKY.
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MHu pbibamu B Kocsike? JLoJykK-
Hbl JH pbi6bl MABITb CTPOro
apyr 3a apyrom? [louemy pbl-
6bl He MUBIBYT «KJIHHOM», Kak
JeTAT NTHULI?

1095.

Buxpu

4.83. NMopbishbl BeTpa y 3AaHHHM.
[Touemy npu CHJLHOM M TMOPHI-
BHCTOM BeTpe C HaBeTPeHHOH
CTOPOHBI 3/12HHSI OKa3bIBAETCS
3HAYUTEJNBHO «THIUE», yeM C
npoTtuBononoKHoi? Kasanoch
6bl, JOJKHO GbITh COBCEM Ha-
060poT.

453.

BoiHyxaeHHbiit pesoHanc
rapMoOHHYEeCKHe KoJeGaHHs

4.84. KpyuieHue mocra uepes
Takéma Happoys'. BoamoxHo,
BaM MPUXOAMWJIOCH CJBILIATH
0 KpylUIeHHH [TOABECHOTO MOCTa
yepes Takoma Happoys — Ha
¢pusnueckux (Ppakxyabrerax pd-
na yuusepcureroB CIHA we-
peIKO [OKa3blBAOT BecbMa
Breyatasowui puabm [1562],
rji€e 3aCHATHL KoleGanHus MOCTa,
NpuBe[lIHe B KOHUE KOHLOB
K €ro pas3pyuweHwuto.

Ot KoseGaHusi BO3HUKJIH
ele B MepHOJ CTPOHMTENLCTBA
MOCTa; OT HempepblBHOrO pac-
KayMBaHUA KOHCTPYKUHHU pabo-
YHe HWCHLITLIBAJAW TOLIHOTY H
rofoBokpyxeunue. Kormpa no
MOCTY HauaJjochb JBHXEHHE,
OH KayaJcs CTO/b CHJBHO, YTO
aBTOMOGHJHCTBl palH OCTPbIX

' Takoma Hsppoys — y3koe mecTo
3anuBa BOGaM3M ropoma Takoma
(wratr Bawuurrod) Ha TuxookeaH-
ckom  nobepexbe CUIA.— [Tpum.
nepes.

OULYULEHHH Cbe3kaaucb ClOAa
co Bcel okpyru. B uHble aHH
amMnJuTyna KoJebGaHHuH /10CTH-
raja mnojyropa MeTpOB, U BO-
JuTeqH aBToMOGuUJed npaAMo-
Taky Teps/u Apyr japyra H3
BHTY.

Tem He MeHee KpylUIeHHE MO-
CTa SIBHJIOCH MNOJHOH HEOXH-
JaHHOCTBIO. YTPOM TOTO POKO-
BOro J1HA BOJIHOOOpa3Hoe IBH-
JKeHHe MOoCTa HPeKpPaTH/I0CD,
HO BCKOp€ BO3HHKJIH CHJbHbIE
KpyTHJbHBle KOJeGauus. J{Boe
Jojedl, oKa3aBLIMXCA B 3TOT
MOMEHT Ha MOCTY, BBINOJ3J/H
oTTYy[la Ha yeTBepeHbKax. [1po-
theccop, nblTaBlIMACH cnacTH
OpOUIEHHYIO HAa MOCTY co0aKy,
CMOT BbIGPATLCS € HETO, TOIbKO
JBHTasICh MO JIMHUHU Y3J10B KpY-
TUJbHBIX KOJeGaHUH (ero IBU-
JKeHue 3aneqaTsieH0 B (PHJb-
me).

Yepes 30 muH mocae Hayasa
KPYTHJIbLHBIX KOJe6aHUi ¢ npo-
e3xed wactu mocra G6bla CO-
pBaH HacTtua. Yepes noauaca
cierteso ewe 200 m Hacrtuaa.
[Tocne storo KoneGanus HeHa-
JLOJITO 3aTHXJIH, HO BCKOp€ OHH
BO30OHOBHJ/IHCh;, MOpOWJIO He-
CKOJIbKO MHHYT — M OGpylIH-
JHCb OCTATKH COODPYXKEHUS.

Bo Bce#i 310l Tparenuy Bpaj
JH MOXHO BHHHTb KOHCTPYKTO-
pa Mocrta (oH ymep BCKope
nocqae CTOAb  TParuyeckoro
KOHUA CBOeH Kapbepbl): B TO
BpeMsi a’poAMHAMHUUYecKoe Mo-
BEJlEHHE [OABECHbIX MOCTOB
ObI10 elle OueHb MaJjo H3yde-
HO. DTO KpyLIeHHe HaJ0IAT0 OC-
TaBUJIO NeYaJbHbIA cJlell B MOC-
TOCTPOEHHH.

Ha 3austusx no ¢pusuke aty
aBapuio o6bIYHO paccMaTpHBa-
10T KaK pUMep BbIHYKJ1eHHOro
pe3oHaHca. XOTs BeTep B JleHb
KpyuwleHusi Obl1 He OCOGEHHO
CHJbHBLIHA, KonebGaHWsA MOCTa
JOCTHIJIM  KaTacTPOPHUECKOro
pasmaxa. Ilouemy s3TO npo-
U30UIJIO U KaK HMEHHO Berep
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YacTo 3THM Bce H OTpaHHuH-
BaeTcsl; HO GBIBAIOT HOYH, KOr-
[Ia ceBepHOe CHfIHHE yepe3 He-
KOTOpOe BpeMsl NepexonuT B
HoBylo a3y, ropasjgo 6osee
pa3noo6pasHyl0 H aKTHBHYIO.
[Tepexon ot mnepBoii da3el Ko
BTOPDOH  MOJXET  TNPOH3OHTH
6bicTpo, Ja)e HEeoXKHAaHHO.
Jlyra cTaHOBHTCS ¥Ke U Hauu-
HaeT HCNycKaTb Jy4H; 3aTeM
OHa u3rubaetcsi, o6pa3sys MeJ-
KHe cKJaagku. Jlagblie oHa
npeBpallaeTcsi B HENpepbiBHO
MEHSIIOWYIOCA  HeNnpaBHJIbHON
(GOpMbI  LIHPOKYID  JIYYHCTYIO
JIEHTY, KOTOpas, TOUYHO OrpOM-
HbIH 3aHaBec, 3aKpbiBaeT He6o.
Ona MoXeT ocTaBaTbCsi XKeJ-
TO-3€JIEHOH, HO HHOrga Ha
HHXKHeM Kpae ee of6pasyercs
NyprnypHO-KpacHasi  MOJIOCKa,
KOTOpasi TO HCYe3aer, TO BO3-
HHKaeT BHOBb. M3penka rmo-
SIBJISIIOTCS IDKHE 3esieHble, dH-
oJeToBble, rosy6bie  LBeTa.
[lopo#i kaxercsi, 4TO Jyun
CTPEMHTEJIbHY, KaK NyIleHHbIe
CBEpXY CTpesbl, NagalT BHHU3.
BpemeHamu BHOJb Jyuel WiiH
BJOJIb JIEHTHl MPOHCXOAHUT Ka-
Koe-To aABHXeHHe. Bapyr «za-
HaBec» HauyuHaeT ObICTPO KO-
JbixaTbcsl B Hebe, cJOBHO moj
NopbIBAMH BeTPa; OH MOXKET
HEOXHIAHHO  HCUE3HYTb H
BHOBb MOSIBUTbCS B TOM XKe
HJIH B APYroM MecTe. 3TO Be-.
JIHYeCTBEHHOE 3pejHine MNpo-
AOJKAeTCst  AOJTHE MHHYTbI
M Ja)kKe duacbl, HernpecTaHHo
MeHsis  (GopMy, TOJIOXKeHHe,
UBET, SIDKOCTb. , :

Huorza orpomuyw JeHTy
CHAHHA MOXHO YBH/JETE TOYTH
npsamo Hag co6oi. Beixonsiine
H3 ee pa3HbIX 4acTeld JyqdH cxo-
IaTcAa BmecTe, o6pasys Tax
HasbiBaeMylo KopoHy. Hepeako
TaKasi KOpOHa GBICTPO MeHsieT
¢dopmy, ee JydH BCHOBIXHBAIOT
CO BCEX CTOPOH HJIH Kpy2KaTcs
BOKDYT LeHTpa.

[Tox xoHew ceBepHOe cHsIHHE

TIPHHUMAeT COBepILeHHO (aH-
TacTHYECKHE (POPMBI: 3TO yKe
He MOJIOTHHIILA H JIEHTbI, 8 MHO-
XKecTBO pa36pocarHbIX MO Bee-
My He6y MaJjleHbKHX JIEHTOYeK,
KOTOpbie TONepeMeHHO BCMb-
XHBAIOT U racHyT. B HHble HoO-
4H He6O0 NOKPLIBACTCS MATKHMH
NyWHCTBIMH «06Ja4KaMHu», No-
XOXKHMH Ha oObluHbie pBa-

HbIe oﬁnaxa, KOTOpbI€ NOABJIS-
IOTCSI H HCUYE€3al0T B CYHTAHHbBIE

cekyHabl. M HakoHeu, He6oO

CTAHOBHTCHA YHCTHIM — CHSIHHE
nponapgaer. Ho satem Bce mo-
XKeT HayaTbCd CHOBA M Mpo-
JOJIKaTbCsl J0 Tex Mop, I0Ka
BOCXOASILLEE CONHIE He 3aTMHT
MSIKHH CBET CEeBEepHOro CHsi-

Husi»> [1328].

Ilpupona cesepHOro cusinus
elle He pasrajaHa MmoJHOCTHIO,
HO, MOXeT 6biTb, Bbl B OBLIHX
4yepTax MNonbiTaerech o0Obsic-
HHTb, KaK OHo obpasyercs. [To-
4YeMy BO3HHKAIOT L{BETA H BOJ-
HooGpa3Hbie cTpYKTyphi? [lo-
4YeMy ceBepHOe CHSiHHe ropas-
a0 yauie HabawaaeTcs B BbI-
cokux wuporax? [louemy B ce-
BepHo#i KaHane cusinust GbiBa-
I0T Yalue, 4eM, HalmpuMmep, B
CubHpH, pacnojoxexHHo#l Ha
ToO# Ke reorpagduueckoil WKpo-
Te?

219, c. 242—246; 1328; 1329;
1500—1520.

Puc. 6.30. «Ho mot ysce xo0uau ¢ 1060i cmoTpers cegeproe cusnue
Ha npowirod Hedeaels [Chicago Tribune Magazine.|

INpeaomienue
JHCnepcHsa

6.31. HoHocdepnbie CBHCTBHI.
Bo Bpems neppodi MHpOBOH
BOHHBI HeMIbl MOAC/YLIHBAJH
neperoBopbl COIO3HHKOB MO I10-
JeBoMy TesedOoHy, HCIOMb3ys
He6O/bIW YO YTEUYKY TOKa H3
TesieOHHBIX MPOBOJAOB B 3€M-
aio. B semuio Brosb Tesnedon-
HOro NpOBOJa BTHIKAJIH MeTaJ-
JIHYEeCKHEe KOJIbILIKH MeTPOB Ha
JABECTH Ipyr OT ApPYyTra, CHsIThie
€ 3THX KOJIBILIKOB TesedoHHble
CHTHAJbl NOJaBaIHCh HA YYB-

AdneKTPUYECKH#H 3a0Jel H BogleGHOE KOJEYKO

CTBHMTEJIbHBIA YCHJIUTENDb, @ 3a-
TeM IMPOCAYIIHBAINCh COTPYI-
HHKaMH pasBeikH. Ho nomumo
pasroBopoB HeMlbl Bce BpeMsl
CHABIIANH  TaKXe KaKHe-TO
3aragoduble, JOBOJbHO TpPOM-
KHE TOCBHCTHLIBAHHA, TMpHUYEM
4acToTa CBHCTA@ pPaBHOMEPHO
yMeHbliasach. BrociegcTBuu
6blJI0O YyCTAHOBJEHO, 4YTO 3TH
NIOMEXH 06yC/IOBJHBATHCD
HOHOC(EePHBIMH  SIBJEHHSIMH,
TaK HasblBAeMbIMH «CBHCTSIILIH-
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3.74. J1eHdCTBUTE/NbHO, OTKPLIB
ABEpUY XOJOIHIbHHKA, Bbl MO-
)KeTe Ha MTHOBEHHE 4yThb IOHHU-
3HTb TeMMepaTypy B KOMHare.
OnHako 3aTeM BKJIWYHTCH XO-
JIOJHJbHAS CUCTEMA, KOTopas
CHOBA HAUHeT OXJaX/1aTb BHY-
TPEHHOCTb XoJoaubHuKa. Tak
Kak MOTOp H paaHaTop Ha 3al-
Hell CTeHKe XOJOIHJIbHHKA Bbl-
geqsiloT GoJblie Teria, 4eMm
ero TOrJoliaeT BbIXOASIIIHA
H3 XOJOIHJbHHKA XOJOHbIH
BO3IYyX, TO B KOMHATe BCKOpe
CTaHeT eute xapue. Bol moxe-
Te, KOHEUHO, CXHTPHTb, OTKJIO-
YUB XOJIOJAHJbHHK OT CE€TH, KOT-
ga otkpoeTe ero asepuy. Ho
TOrna Bam NPHAETCS Cpasy Bbi-
IIUTh BCE 3amaceHHoe B XOJ0-
IHJIbHUKE THBO, HHauye OHO
OBICTPO corpeercs.

3.75. 3auepHeHHass  MOBepXx-
HOCTb MNOIJIOLIAeT TemIo Jyd-
we, yem GJaecrsimiasi. [TostTomy
B uepHoi (popme TMHPOr Hcie-
yercsi GoicTpee. CTekgo 1o-
norjouaer 60/bIWIYIO  YacThb
najgamiero Ha Hero TenJoBO-
ro (MHQpaKpacHoro) H3Jyuye-
HHsI, CJeLOBAaTebHO, CTEKJIsH-
Has popma TakKe NpeqnoUYTH-
TesbHee GJecTsiledl MeTasJH-
YeCKOH.

3.76. B 1973 r. onuH rpeue-
CKHH HHXKEHep TOolNbITajcs I10-
BTOPHTb MNoABHr ApxHmerna.
C nomoubio 70 mJ0CKHX 3ep-
KaJ pasmepoM mpumepHo | X
X 1,5 M? conHeuHble JyuH 6blau
c(HOKyCHPOBaHbl Ha LLIIOMNKe,
KoTopasi Haxomunacb B 50 M
or OGepera. Kak TOJBKO Bce
3epKasa TOYHO HanpaBHJIH Ha
HIJIOTIKY, OHA TOYTH TOTYac 3a-
ropesach H BCKOpe [EJHKOM
6bl1a oxBavyeHa niaMmeseM. Ap-
Typ Kaapk He3aBUCHMO OT Apy-
THX HCMOJMb30Bal 3Ty HIEK
B OJIHOM H3 CBOHX HayuHO-
(QaHTacTHYECKHX pacckasosn
(«ConHeuynblit ynap»). Ha cra-

IHOHEe BO BpeMmsl (pyTOOJbLHOIO
MaTya 3pHTensiM, «6onaen-
IIHM» 332 KOMAaHAy X035eB NO-
Jsi, pasjaJju TamsiTHbie Npo-
TpaMMbl B TJISIHIEBbLIX OO6/M0XK-
Kax. I Korna oauH H3 cyne#t
BbIHEC pelieHHe B MO0Jb3y roc-
Ted, 3TH GOJeJbIIHKH COXIJH
ero JOTJa, HanpaBHWB Ha HEro
CBOMMH NMpPOrpaMMaMH COJIHEY-
Hbie 3aUUYHKH.

3.77. Tlnams cBeuyn mnojgorpe-
BaeT BOJY B KOTJle, [IPEBpaILas
yactb ee B nap, KOTOPbIi BbI-
TaJKHBaeT BOJLY Hasaa uepes
TpyOKY, CO37aBasi PEaKTHBHYO
cuay. Brixons M3 kotia, yacThb
napa KOHAEHCHpYeTCs B XO-
aogHoil Tpybke, o6bem mnapa
yMeHblliaeTcsl, H BOAA 3aTATH-
Baercsi 06paTHO B TPYOKy.
Oco6eHHo BaXHO 31€Chb TO 06-
CTOSITeJIbCTBO, YTO BOja 3aca-
chiBaeTcsl B TPYyOKy €O Bcex
HanpaBJ/JeHHH# B mnpegesnax Io-
aycdepbl. ACHMMETPHSI MEXAY
BBIOPOCOM BOJAAHOH CTPyH B
OIHOM HanpaBJeHHH H BCacChl-
BaHHEM ee B LIHPOKOM TeJsec-
HOM yrJje (B Ipejesax noJgy-
cepbl) H NOPOXKIAET Ty CHJY,
KoTopass ToJKaeT KopabJuk
Briepe.

3.78. Ouiywenue xosnomga, Ko-
TOpOEe BbI3biBAET y BAC TOT HJIH

HHOH 1npeAMeT, 3aBHCUT He
TOJBKO OT ero TeMNepaTyphl,
HO H OT TEIJIONPOBOJHOCTH.
Yem ObicTpee XOJNOAHBIHA mpej-
MeT OTBOAMT TErso OT Ballero
najabua, Tem 6osee X0J10IHBIM
OH BaM KarkeTcs.

3.79. BkapkHx cTpaHax Onex-
na 3auHlliaeT uyejgoBeKa OT
NPSIMBIX  COJHEUHbIX  Jyued.
Temuas opexia norJjouiaer
BHAHMMOE U HH(PpaKpacHoe H3-
JIyueHHsl CHJibHee, dyeM Genas,
NO3TOMY B YCJOBHAX »KapKOro
KJAHMaTa cJeayeT HOCHTb Oe-
ayio onexay. Ecau kaumar po-

CTaATOYHO BJIa>KHbIH, TO OgeX-
ga poJxkKHa ObITb TOPUCTOH,
yto6bl  Hcnmapawliics 10T
oxsaxman Koxy. IIpu cyxom
XKe KJUMaTe NOPHCTOCTb OAeXK-
Ibl HeXejgaTelbHa, TaK Kak
MOXeT  BHI3BaTb  OGbICTpoOe
00€3BOKHBAHHE  OpraHH3Ma.
B Hay4Ho-(paHTacTHYECKOM
pomane ®psuka Tepbepra
«JIloHa»  KUTEJIH  IIYCTBHIHH
HOCAIT KOCTIOMbI, YI€pXHBalo-
lI{He Ha NOBEPXHOCTH Tesa BCIO
BHIIE/NSIEMYIO HM  JparoieH-
HYIO BJaary.

3.80. ¥ TOJCTHIX MAaCCHBHbBIX
YYT'YHHBIX CKOBOPOJOK H KacT-
ploJib IHO mporpesBaeTcs GoJee
paBHOMEpPHO, 4eM Yy COBPEMEH-
HbIX, CJEJaHHBIX M3 TOHKOMH
cranu. Te yyacTKu qHa cTadb-
HBIX CKOBOPOJOK, KOTOpbI€ pac-
noJ1araloTCd HeNnoCpeaCTBeHHO
Hajg OrHeM, IPOrPEeBarTCH 0CO-
6EeHHO CHJbHO, H Ha HHX THLLA
yacTo IPHropaer.

3.81. B ceBepHoM noJjyuapuu
3UMOH XOJIOJHO HE NOTOMY, YTO
3eMJsi HaxXOQHTCs AaJblle OT
Cosnua (3umoifl ona, Haobo-
pot, 6a1xke K Conuuy). 3UMoN
H3-3a HAKJIOHA 3eMHOH OCH K
MJOCKOCTH OPOHTHL, 1O KOTO-
poit 3emJs JBHXETCH BOKPYT
CoaHua, Bo-mepBbIX, AHH cTa-
HOBSITCSI KOPOUE H, BO-BTOPBIX,
Couanie Ha He6GOCBOJE MOIHH-
MaeTcsl MeHee BBICOKO, 4eM Je-
tTom. 1o 3THM OByM NpHYHHAM
KOJIMYecTBO TemJa, IoJyJae-
MOro 3eMHOH TMOBEPXHOCThIO 34
AeHb, ymenblnaercsi. OpHako
H3MeHeHHe TeMnepaTryphbl OT-
cTaer OT H3MEHeHHH MNpoAoJ-
JKMTEJbHOCTH [JHS H BBICOTHI
ConHua, MOCKOJNBKY OXJAaxie-
HHE MTOBEPXHOCTH 3eMJIH H 3eM-
HOH aTmocdepbl ITPOHCXOLHT
CPaBHHTEJBHO MeEIJEeHHO.

3.82. Co cTopoHbl, oOf6pallLeH-
noii Kk CosHuy, ckadaHip acrt-
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Haa siiuoM H noa Hum? HMrpaer
JH 3JeCh Kaky-jaubo podab
TypOyaeHTHocTh cTpyu? Ecau
SIH10, NJaBaloInee B CHNOKOH-
HOH BOJe€, OKaeTcsi B y3Koi
FTOPH3OHTaJBHOH cTpye, 6y-
JeT JIH OHO IBHTaThCsl HABCTpe-
4y NMOTOKY?

4.24. B cyoe noroka, npuJe-
ralouiem K Joxke, o6pasyercs
Yy3KHH BHXDPb € NOHHXKEHHBIM
gasJjenneM. Tak kak ¢ nportu-
BOMOJIOXKHOH fi0XKKE CTOPOHBI
NOTOKAa JaBJeHHe paBHO ar-
MOoC(hEepHOMY, a Y JOXKH OHO
MEHbIIE, TO NMOTOK NPHXKHMAa-
eTcAl K JIOKKe (3TO sBJeHHe
HOCHT HasBaHHe 3pdekra Ko-
avaa). Buusy ctpys oTkjaoHsA-
ercs B cHay «3¢deKkTa yalHH-
Ka», pasobpaHHOro B 3ajaye
4.118.

4.25. Koraa BosayuiHas cTpys
NPOXOAHT MHMO YCTbSl TPYOKH,
JlaBJeHHe B HeH MNOHUXKaeTcs.

Ha nosepxHOCTb BOAB BOKpYr
TpyOKH aelcTByeT artmocdep-
Hoe jAaBieHHe. Bosuukamwmas
pasHoOCTb AaBJieHHH 3acTaBJsi-
€T BOAy NOJHHUMAThCA 10 TPyO-
ke. 'maBHbIl Bonpoc 3akawya-
eTcsl B TOM, MOYeMy MOHHXKaeT-

Cc JaBjieHHe B BO3JYUIHOH
ctpye. Kak 6blj0 cKazaHo B
orBete K 3anaue 4.20, B cBo-
60HOM BO3AYLIHOM MOTOKe
JllaBjeHue paBHO aTMocdepHo-
my. ClieoBaTesnbHO, AaBjeHHe
B BO3AYLIHOH CTpye HOJXHO
NOHHXAThCA BCAEACTBHE 06-
TEKaHHs el TPyOKH.

B cBs3u ¢ 3THM chaeayer
o6paTHTb BHHMaHHe Ha JBa
o6cronaTesincTBa. YacTs Bo3ny-
Xa, mnpoxoass Haja TpyOKOH u
B/lOJIb €€ CTEHOK, OTKJIOHSIeTCs
BBEPX U B CTOPOHBLI. [Ipuseraio-
wWHH K TpyGke cJOH Bo3myxa
Gyner ABHraThcsi GhICTpee, Mo-
TOMY AaBJieHHe B HeM MOHH-
3utcs. Ecav notok 3aBuxpser-
€A, YTO BNOJHE BEPOSATHO, TO

I -0%

Haj TpyOKo# B HeM 06pasyloT-
Csl BUXDH, KOTOPble TaKXe Mo-
HHXKaIT AaBjaeHde. Tak uJaH
HHa4ye, JaBJeHHe Hal TpyOKOH
MOHHXKaeTCH.

4.26. Buepenu Grictpo Hayuie-
ro moesaa cosjpaercss (poHT
BBICOKOTO JaBJIeHHs, a 3a
HUM — 06J1aCTb HH3KOro JaB-
JgenHus. Korna BcrpeuHsie noes-
Ja pas3be3xkaloTcs, CTekJa
noesga MoryT ObiTh BbiAanJje-
HBI HAPYXYy, NOCKOJbKY MEXIY
noesnaMu BO3HHKaeT obJacThb
NOHUXKEHHOTO JaBJIEHHS.

4.27. Korzna BO3ayIIHbIH MOTOK
OTKJIOHAIETCS1 KOHYCOM BBepX,
JaBJjeHHe HEMOCPEACTBEHHO
HajJ KOHyCcOM MOHH)KaeTcs (CM.
3agauy 4.25). [Tostomy Bo3aAyX
M3 HODBbI uyepe3 J1a3 BHITAJKH-
Baercsa Hapyxy, obecneuyHBas
TE€M CaMblM BEHTHJISILHIO,

4.28. YckopeHue BO3Ayxa, OT-
KJIOHSIEMOTO Haj KamnoToMm NpH
JABHXXE€HHH MAaLIHHBEl, HACTOJb-
KO BEJIHKO, 4TO BO3HHMKAKOLIHE
NpH 3TOM CHJABl PaspbIBAIOT
HaceKoMbix .

! YBenuuenne CKOPOCTH MOTOKa
BbI3LIBAET De3Koe YyMeHblleHHe JaB-
Jenus B HeM. [laBienne ke BHyTpH
HAaceKOMOro PaBHO aTMOC(HEpHOMY.—
ITpun. peo.

4.29. [Ipeanonoxum, 4to mo-

JIOTHHILLE (pAiara cOBepLIEHHO
riajikoe H B KaKOH-TO MOMEHT
OHO MOJTHOCTBIO Pa3BEPHYTO Ha
cHsibHOM BeTpy. Ho BOT BO3HH-
KaeT He6oJiblIoe BO3MYIIEHHE,
M B pesysabTaTe ¢ OHOH CTOPO-
Hbl (Jara BO3AYLIHBIH MOTOK
HEMHOTrO OTKJIOHSIETCS HapyXy,
4TO6bl 060THYTH cK1aaky. O6-
TeKas CKJIajKy, OH JAOJXKeH
Asurarbesl ckopee. C yBesnue-
HHEM CKOPOCTH AaBJjeHHe, KakK
Mbl 3HaeM, yMeHbLIaeTcs, I[0-
3TOMY CKJ1aJKa yBeJHYHBAEeTCs

H3-3a pas3JHuYHs  [aBJeHHH
no pasHele CTOPOHBI ¢aara.
OnHoBpeMeHHO OHA JBHXKETCS
BAOAL (Jiara B HanpasJieHHH
Berpa — ¢ar nojouiercs.

4.30. HaknonenHoe BHH3 KphI-
JIO €03/1aBaJjIo CHAY, Hamnpas-
JIEHHYIO BHH3; TE€M CaMbIM
yJyuliaioch cuenJeHHe KoJec
¢ 10pOorof. 3To No3BOAANO Ma-
uiHHe OblcTpee NPOXOAMTH MO-
BOpOThl.  A3spoanHamuueckas
CHJIa Kpblia 3/ech co3jaBa-
Jlach TaK Xe, Kak H Ha camoJie-
Te (cM. 3anauy 4.31), ToAbKO B
JaHHOM cJiyuae oHa Oblia Ha-
npasJieHa BHH3.

BeuTHasTop B 3anneit uactu
aBTOMOOMJISL TOXe co3jaBai
HanpaBJeHHYIO BHU3 CHJTY, yBe-
JHYHMBAOLIYI0 CUEMNAEHHE KO-
Jaec ¢ poporod. Bo3ayx, koto-
pBId 3acachiBajicst MOA aBTOMO-
6H/1b, YCKOpPSJICH, Tak Kak ce-
YeHHe BO3JAYILIHOTO IOTOKa
ymeHbuiajock. CornacHo ypas-
HeHHI0 DBepHyMiH, yBeaHyeHHe
CKOPOCTH NOTOKa CONPOBOXK/a-
€TCsl TMOHHXXEeHHeM JaBJIeHHs.
Takum o6pasom, nassaeHune Haj
aBTomobuiem OKa3biBaJ10Ch
BbliIE, YeM TOJA HHUM, H aBTO-
MOGHJib NOUYTH B NOJITOPA pasa
CHJbHee NPHXKHMAJACSA K AOpPO-
re.

4.31. Bo3ayx, ofrekaowni
KPBIJIO, ABHKETCS Hal KPLLIAOM
6ricTpee, 4eM MOA KPHIIOM.
ChefoBaTeabHO, AaBJeHHe noa
KphlioM GoJjblile, uYeM Haj
KPbLAOM, B pesyJjbrare 4ero
H BO3HHKAeT MOABEMHasi cHJa.

M3 ucrounnkos, Ha KOTOpHIE
MBI CCbllaeMcsi, He Bceria
MOJKHO NOHATH, HPHMEHHMO JH
B JaHHOM CJyyae YpaBHEHHe
BepHyanu Hau HeT. 31O ypas-
HEHHEe HeloCpeACTBEHHO BBITe-
KaeT H3 3aKOHAa COXpPaHeHHs
sHepruu. Tak kKak Ha Bo3Aylu-
HBIH MOTOK, OOTEKAIIIHH KPbl-
JIO, BJHSIIOT TakxXKe ajresus
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(kpacHas o6sacTb cnekTpa).
[Tostomy, xorna ConHue 6au3-
KO K TOpH30HTYy, He6O Haj Ha-
6a01aTeneM B OCHOBHOM TOJY-
6oe'. Toay6usna neba na pac-
crosiHuu 6oabute 90° ot CouH-
ua caabee, Tak Kak He60 3gech
OCBEIaeTCss CBETOM, MOpolles-
wHm Goabwiol MyTh B aTMoOC-
depe MW MOTepSBUIHM CHHIOK
cocrasaswuiyo. He6o s6ausu
ConHua Ha ropHaonte GniBaer
KPacHBIM HJIH XKeJIThiM, TaK KaK
OHO TOXeE OCBellaeTcs CBETOM,
NOTEePSIBILIHM CHHIOIO COCTaBJISA-
WY MpH NPOXOXKAEHHH Ye-
pes armocdepy. [Ietab, AbiM
H T.]. YCHJIHBAIOT paccesHHe
csera; OoJiee TOro, B HHBIX
ciyuasix’ paccesHHe MOXer
COBEPIUIEHHO HHauye 3aBHCETb
OT AJIHHEI BoJHbL [Tocne Gonb-
WIHX HK3BEPXKEHHH BYJIKaHOB
Bocxoanl H 3axoanl CosHia
NMOPOH HTpalT YAHBHTEJNLHEI-
mu Kpackamu (CosHue u Jlyua
MOTYT Aa)ke CcTaTb CHHHMH,
cM. 3ana4y 5.84). KoukperHbie
OTTEHKH [BeTOB, HabJogae-
Mble B KOHKDETHOH CHTyaliHH,
o6ycioBJaeHE  KoMGuHAIHel
paJsieeBCKOro paccesiHusi ¢ pac-
cesHHeM CBeTa Ha TBepIBIX
JacTHuax.

UMM IJIOTHOCTH ofjacTedl aTtMmocge-
pbl pasmMepoM, MHOTG MEHbIUHM AJIH-
Hbl BOJHBL. Ecam 6bl rakue o6aac-
TH OTCYTCTBOBAJH, TO HHTepdepeH-
UMS CBeTa, DACCeSHHOIO paBHOMEp-
HO pAcHO/IOXKEHHBIMH MOJeKyJaMH,
npusoausia 6bl K TOMY, 4TO HHTEH-
CHBHOCTb PaCCesiHHOro cBera Aas
Bcex AJMMH BOJAH 6blja Obl  OT/IHY-
HOM OT HyJf JHiUb B HanpasJeHHH
pacnpocTpaHeHHs  TepBOHAYa/bHOTO
Jyya. YueT B MOJEKYJspHOM pac-
cestHuH QIYKTyaunit MJI0THOCTH [IPHBO-
AMT K TaKOH XXe 3aBHCHMOCTH pac-
CesiHUsl OT AJIMHB BOJHbI, KaK B cay-
{ uae MEJKHX YacTHIl, pPaCCMOTPeH-
{ Hom Paneem.— [Tpum. ped.

? Koraa paswvep uyacTHU yke He
: MaJl 110 CPAaBHEHHIO C JJIHHON BOJHBI.—
i Hpus. ped.

' Baxnyio poab HrpawT daykrya-
i

5.60. «ITypnypHeIii ayu» o6yc-
JIOBJIeH NOBlJbI0, Haxonsilencs
B arMocgepe Ha BBICOTE OKOJIO
20 km. YacTb cOJTHEYHBIX Jy-
4yell NPOXOIUT CKBO3b CJOH MbI-
JIH, BBIXOIHT H3 HEro CHH3y,
a 3aTeM CHOBa BXOIHT B Hero,
MOCKOJIbKY CJIOH  HCKpHBJIEH
B COOTBETCTBHH C KDHBHU3HOH
3eMHoH mosepxHoctH. [lpu
NepBOM MNPOXOXKJAEHHH CKBO3b
CJI0H pacceHBaeTcsi GosbLiasi
4acTb KODPOTKOBOJHOBOTO H3-
JNyyeHHs (rosy6oro u 3eseHo-
ro), Mo3TOMY CBeT, KOTOpPBIH
BHOBb BXOJHT B CJOH mbiJH,
B OCHOBHOM KpacHbili. Pac-
CEeHBasiChb Ha MbLJIH, 3TOT CBET
CTAHOBHTCS  BHAHMMBIM  JJIA
Habmonareasn. Ha6iwoaatenn
BHJHT Tak»e CHHHH cBer (O
KOTOPOM TOBOPHJIOCH B 3ajauye
5.59), paccesinnwbiit B atmocde-
pe Bollue cjoss neliH. Pac-
CeSHHBIH NbIJbIO KPacHbIH CBET
H 00bluHbIH roy6oii cet Heba,
CKJajbiBasich, AalOT nypnyp-
Heill oTTeHok. Bropoil nypnyp-
HBIH Jy4, Kak cyHTaoT, o6yc-
JIOBJIEH BTOPBIM MbIAEBBIM CJIO-

eM, PacroJIOKeHHbIM Ha BLICO-
Te 70—90 kwm.

5.61. B cooTBeTCTBHH ¢ pasiees-
CKOH MOZe/IBIO PaccesiHus (CM.
3agauy 5.59) He6o B 3eHHTe
JOJI)KHO OBbITh 3€J1€HOBaTo-ro-
ay6eiM, a Ha 3axogne ConHua —
xentbiM. OaHako paseeBckas
MOAesNb He YYHThIBaeT Mo-
rJouesusa kpacHo obsacTu
cnekTpa arMocgepHbIM 030-
HOM, B pe3yJ/bTare KOTOPOro
rony6oil 11BET KaxXercs sipue.
Ycuaenue rony6GH3Hbl 3€HHTa
oco6eHHO  3aMeTHO, Korjaa
CoJslHIle HAaXOAHTCA NPHMEPHO
Ha 6° HHXXe JHHHH TrOPH3OHTA
H CB€T pacceHBaeTcs mpsiMo
| Han Habaogatenem. [ony6u3-
Ha Heba TakXKe ycHJIHBaeTcs
3a cuyeT aTMOC(EpHOH MbliH,
NOCKOABKY OHa MNOIOImAeT B
npsAMOM  COJIHEYHOM  CBeTe

KpacCHym M XKeJTYI COCTaBJs-
IOllHEe CIIeKTpa cuJbHee, uem
CHHIOIO (cM. 3agauy 5.84).

5.62. He6o psigom c 3emuoil
TEHbIO OCBEIAeTCSsl COJTHEUHBIM
CBETOM, B KOTOPOM OTCYTCTBY-
€T KODPOTKOBOJIHOBOE H3Jyye-
HHe (CHHEee u 3eJieHoe, CM.
3azauy 5.58).

5.63. Ilo ynaneHuoro Habuio-
naTesisl JOXOAHT CBET, JIHILEH-
HBIE CHHEH cocTaBJsiolell B
pesysbTate  paccesiHHss  Ha
TBepAbIX aTMocdepHbXx yac-
THLAX PaJHyCOM MEHbLIe MpH-
mepio 0,4 MKM (mbib, ca-
JKa, IPOMBIlIJIeHHbIe 3arpsi3He-
HUs1) .

5.64. fIpkocTh aHeBHOro Heba
O0'bSICHAIETCS paccestHHeM COf-
HEYHOro cB€Ta Ha MOJeKyaax
Bo3gyxa. Ho Tyt ecTb Heko-
Topas cJa0XHOCTb. [las Bcs-
KOH MOJIeKYJIbl, pacceHBaie
CBET MO HaNpaBJeHHI0 K Ha-
6Ji0naTe0, BCerga MOXHO
HaWTH IPYryio, KOTOpas Tak»e
JICXXHUT Ha JHHHH 3peHHs Ha-
6aogaTedis, HO Ha MOJOBHHY
AJHHBL BOJHBL 61HxkKe. Takum
0o6pa3oM, CBETOBble JYYH OT
3THX JByX MoJjekya O6yayt
NPUXOAHTbL K HabswoaaTenio B
npoTHBOMase K B3aHMHO ra-
cuTh Apyr apyra. [lockonbky
TaKoe paccyKaeHHe crnpasbej-
JIHBO /s J06Oro yvyacTka He-
6a, HCKJIOYas HalpaBieHHe
npsimo Ha Cosxile, He6O 10 K-
HO OBIIO Obl OBITH TEeMHbIM, H
Ha HeM CBETHJHCH 6bl TOJBKO
ConHue, 3Be3Ab H MJAHETHL.
OnHako, XOTsi B CpEIHEM MOJIe-
KyJbl H MOXHO OOGBEIHMHHUTDH
TakuM of6pa3zoM mnonapHo, B
JIeHCTBHTENbHOCTH XK€ Ha BCeM
NyTH CBETOBOro Jyua noaob-
Hoe 00 beAHHEeHHe MOJIEKYN HC-
KJTI0YaeTCsl BCJIEACTBHH (IIyK-
TyaluHH TNJIOTHOCTH MOJEKY.J
B rnpoctpaHcrBe. He 6ynp
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3aBUCHMOCTb NJIOTHOCTH
0T TemnepaTypsbi
KOHBEKLHS
TENJMOH30JUHUA

3.44. 3amep3aomui npyn. [1o-
yeMy NIPYA Ha OBEPXHOCTH 3a-
Mep3aeTr mnpexae, 4eM B IJy-
6uHe, U HAMHOTO paHblie, UeMm
BOsu3u aHa? ([lpuunHa 3nech
JaJ€eKo He eqnHcTBeHHasn). Ec-
Ju Gbl BCe MPOHCXOANIO HHAYE,
TO NpecHoBojHas pboiba BOAH-
Jacbk 6bl TOJMBKO B TPOIMHKAX.

B cynoxoxHbIX pekax H ose-
pax, uToObl IpegoTBPaTUTh 06-
pa3oBaHHe Jiba H TEM CaMbIM
o6ecrneudTh NMPOXOXKIEHHE CY-
[0B, N0 AHY MPOKJanblBaIOT
Tpy6bl ¢ OTBEpCTHAMH, 6.aro-
Japsl yeMy B BOAY MONajpaiot
ny3blpbKH Bo3Ayxa. Ecau naxe
Jen yxe o6pasoBaijics, TO H3-
338 Ny3bipbKOB OH HaudHaer
noATauBaTb, U uyepe3 uyeTbipe-
NSTb JAHEH uc4Ye3aerT IOJHO-
cTbio. Kakum 06pa3omM ny3bipb-
KM OYMLIAIOT PeKy HJH 03epo
OT JbAa?

158, c. 288; 403; 412, c. 4995,
496; 413, c. 139; 414, c. 4—6,
58—61.

TenjaonpoBoaAHOCTb
daszosbie nmepexonabl

3.45. Xoab0a Ha Jbixkax. [Toue-
MY JIBIZKH CKOJb3SIT MO CHEry?

Puc. 3.47.

OpMHaKOBbBl /1M MeXaHH3MBI
CKOJIbXKEHHS JIBIK MO CHery u
KOHbKOB MO /AbAy? MOXHO JH
KaTarbCsl Ha JbDKAx [0 IO-
BEPXHOCTH APYrHX 3aMep3LIUX
BellecTB WAH Boaa (cHer) B
3TOM CMBIC/Ie YHHKaabHa? Mo-
XKET JIH CHJbHBIH XOJI04 MoMe-
111aTh CKOJIbXKEHHIO? 3a4yeM Jibl-
XM cmasbiBawT? [louemy 360-
HUTOBbIE JIBDKH CKOJb3AT MHO-
ro Jyulle MeTaJJHYeCKUX?

421—424.

AnunadarHdeckoe ckartue

JlaBJeHne
t¢aszosble nepexoab

3.46. Ha kartke. [Touemy KOHb-
KM CKOJab3AT 1o Abay? [locra-
pairech OOBACHHTL «(DUIHKY»
3TOTO SIBJAEHHS HA OpaxkTHde-
ckux npumepax. CuHIIKOM
Tensasi Moroja, OUeBHIHO, MO-
XKeT poMellaTh KaTaHUIO Ha
KOHbKaxX. A C/AMIIKOM XOJO.-
Haa? Xopolwo JHU CKOJbXKeHHe
Ha Jbly B MecTax, e o4ehHb
X0JI0AHO, Hanpumep B [pen-
JaHauu? MoXHO JM BMECTO
OGLIYHOTO JIbla HCI0Jb30BATh
ANl KOHbKOGEKHOro cropra
ApYyrHe BellecTBa, Hanpumep

«CYXOH ey — TBEPAYIO yrje-
kucaory? Tenepb npenctasbre
ce6e, 4TO BaM HYXKHO MPOHTH

0O JbAy, HO Y Bac ecTb BO3-
MOXHOCTb BbIGOpa: HATH MO
TJ1aIKOMY JbAY HAM MO LIepO-
xopatoMy. Kak BH Aymaere,
6yner JaM Kako#-to U3 HUX DO-
Jlee CKOJb3KHM?

166; 321, c. 274; 414, ¢. 11—
113; 418, ¢. 129; 419; 420.

Apunabarnyeckoe cxkarve
NAaBREHHE

¢ a3oBble nmepexoabl

3.47. Chexnasa aasuna. Kax
PE3KOC NOTenaeHHe Wil Mexa-
HUUECKOE COTpsICeHHEe Bbi3blBA-
10T cHeXkHylo JaBuny? [Touemy
JIJABHHbl YaCTO BO3HUKAIOT BEC-
yepom, KOriaa, Hao6opoT, Npo-
HCXOAHT OXOJOAAHHE? YTBep-
KAAI0T, UTO 06BaJ MOXET Bbl-
3BaTh [daxKe TeHb JbLKHHKA.
Kak 3T0 MOXKHO OGBLACHHUTBL?

O6bIYHO CyXOH CHEXHOH Ja-
BHHE I[pefecTBYIOT MOsBJe-
HHE OI'POMHOTO CHEXHOro 06-
ndKa,  ChoycKamlmerocss — no
CKJOHY TOpPbl CO CKOPOCTBIO L0
320 KMA H criocoOHOTO BaMHUTh
BEKOBbIE [EePeBbsl H KPYIUIHUTD
CcTaJgbHble MOCTH. PacckaspiBa-
10T 00 OAHOM cJydae, KOraa
3aXBauyeHHbI# JTABUHOH JIbIXK-
HUK (puc. 3.47) ABUrajcs Bme-
CT€ CO CHEeroM ¢ Tako# CKOopo-
CTbIO, UTO B HUXKHeH uacTy ciy-
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NpbIXKKE B [JHHY IIPBIIYH
«6oaTaeT» HOramMH HIJsi TOrO,
4yTO6Bl CKOpPPEKTHpPOBaThb Ha-
KJIOH TYJOBHILA.

2.9. Urpok Moxer ycrnerb
nobexaTte no 6aspl H nocie
yaapa 1o «MelJeHHOMY» Msdy.
Ecnu  wurpok e owubercs
H He pa3maxHeTcsi IJs yaapa
CJHIIKOM paHo, TO TaKas mojpa-
4a JIHWb YBEJHYHT €ro IaHc
Ha ycrex.

2.10. Ob6bluHbili ynap npHuu-
HS€T CPaBHHTENbHO He6GOJb-
woH yuiep6, Tak Kak B OCHOB-
HOM OH CBOJHMTCSI MPOCTO K
TOJNYKY MPOTHBHHKA. Peskui

yAap KapaTs HaleJeH Ha He-
CKOJIBKO CaHTHMETPOB B I1y6b
Tena, MO3TOMY pyKa CompHKa-

caercd ¢ TeJIOM B TOT MOMEHT,
Koraa oHa HMeeT MakKcHMaJb-

HO BO3MOXKHYIO CKOPOCTb'.

4

' Tlpu peskoM KopoTKOM ynape
pyKa B3aumoaehcTeyeT ¢ He6OJbLINM
y4acTkoM Teaa, cooblas emy 6GoJb-
IUHE YCKOPEHHS H, CJA€30BaTeJabHO,
Bbi3kiBasl Gonblune nedopmauun. [1pu
OOLIYHOM («3aTSHYTOM») yaape yCKo-
pense coobuiaerc GOABIIOMY Y4YacT-
Ky Tena (macca KOTOpPOrO COOTBeT-
cTBeHHo Beauka). [lpu stoM Kak
nojydyaemMoe UM yCKOpDEHHE, TaK W ero
neopmauHsa HeBenuku.— [Ipun. peo.

2.11. Ec/1¥ 1esb COCTOHT B TOM,
4ToObl J1e(pOpMUPOBATH MNpej-
meT (Kak, Hanpumep, IpH
KOBKe), TO MpennouyTHTes bHel
veynpyru#i yaap. Ilpu xkax-
JOM TaKoOM yJaape MOJIOTOK
TepsieT TeM OOJbLWIYIO HacTb
CBOEH 3HepPruH, YeM MeHbllle
ero macca. ITosromy npu KoB-
Ke Jiyulue M0Jb30BaThCs JIer-
KHM MoJOTKOM. Ilpu 3abusa-
HHH CBaH JKeJjaTesJbHO Tepe-
JaTb €d BO3MOXKHO 60JbIIYIO
KHHETHYECKYIO HEepPrHio H BO3-
MOXXHO MEHbLIYIO SHEPTHIO Te-
psaTb na pedopmanuio. Cre-
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AOBaTe&JIbHO, B 3TOM CJyyae
Jydqlie 10Jb30BaThbCHA TsXKe-
JBbIM MOJIOTOM.

2.12, Yem wmsruye Msy, TeM
JOJblIEe OH JOJIXKeH HaXOIHTh-
CcAl B KOHTakTe ¢ OHTOH H
TeM O6OJNbIIYI0 KHHETHYECKYIO
JHEPTHI0 €My MOXHO c0006-
LLHTb 38 BpeMsi 3TOro KOH-
takta. [losTomy no wmsirkomy
Msiyy, HECOMHEHHO, CTOHT OHTB
«C MPOTSIKKOH».

2,13. OnrtumanbHbifl  pasmep
O6HTBI  JlOJ2KE€H O6BbiTb TaKHM,
yTo6bl OH MO3BOJIHJI HIPOKY
npH  HaWMeHblUeH  3aTrparte
Hepruu. coobLIUTL MAYY HaH-
6oabllylo ckopocTb. OpnHako
HIPOKH OGBIYHO  BBEIGHPAIOT
6uTy notsxenee aasa Bonee
CHJABHOTO yjaapa WIH MnoJjer-
ye, yToGbl €0 ObLI0 yLoGHee
pa3MaxHuBaTh, H He IPHHHUMAIOT
B pacyeT TO, Kakas 3Heprus
nepejnaercs msa4dy. B pa6ore
[4] npoBoguTcsi ynpoueHHbIH
pacuer, corJacHo KOTOpoMY
OonTHMAajbHas Macca  OUTHl
goqxkHa 6umTh B 3—4 pasa
6osbuie Macchl Msiya. OpHako
npu 6oJjiee TOUHBIX pacueTax
3TO OTHOIIEHHEe OKa3biBaeTcs
HECKOJIbKO 60Jblue.

2.14. BHewHaAs cuJaa co3gaer-
csi B pesysbraTe TPEHHH
MeXIy CTYJOM H I10JIOM .

" Korna BHauase Bbl «Gpocaeres
CBOE TeJIO BMEPen, CTYJ HE CKOJNb3HT.
B 3To Bpems cuia TpeHusi coobuaer
CHCTEME TeJo — CTYJ yCKOpeHHe, H
UeHTP Macc CHCTeMbl npuobperaer
cKopocTb. B nmanbHefilieM  geHTp
Macc MO HHEPUHH ABHXKETCS Brepes,
a CHJa TpeHHsl HamnpaBjieHa Hasap,
MPensiTCTBYs]  JABHKEHHMIO  CTyJjd.—
[Tpum. peo.

2.15. Korma XyyoK JIeXHT
BBEPX HOTamH, 0COGbIH BHICTYIN
Ha TepegHeH yacTH ero Teja
MelaeT eMy paclpsMHTbCH,

yTOGbl COBEPLIHTb TPBIKOK.
Kakoe-To Bpems oOH HaKan-
JHBaeT MbillleyHOe Harnpske-
HHe, 3aTeM, pe3KO H30THYB-
ukch, nogbpacbiBaer  cebsi
BBepx. [Ipexnpe wem Kydok
CHOBA CMOXeT MOANPBITHYTD,
OH JOJIXKE€H CHOBa MeNJeHHO
«HaMNpsdb» MBILIILBI.

2.16. Korza necok chinercs,
BeC [MEeCOYHBIX YacoB He Me-
HsleTcs, HeCMOTPSl Ha TO, 4TO
4acTh flecka HaXOAHTCSH B BO3-
ayxe. Bec »Toif uactH KoMm-
NEHCHpYeTcs CHJIOH, C KOTo-
poOH mecok yaapsieT O AOHbIL-
KO yacos. Murepecto, uro 6y-
LyT INOKa3biB&Tb BECH B TOT
MOMEHT, KOraa MecOoK TOJbKO
Ha4yHHAeT ChINaThCsi HJH KOr-
lla majaer MOCJefHAs Kpy-
NHHKa?

2.17. CeueHnsi Bcex OTBEPCTHH
pasJH4HBl, I[103TOMY OJHH H
TOT e BeC IHJIHHADHKE,
pacnpeneneHHell Mo pa3Hoi
njiomwand, co3naer pasJHy-
Hble paBaenusi. Hanpumep, B
cjiyyae  camMoro  6oJbLWOro
OTBEPCTHA HAa eIHHHLY MJ0-
IWaAH NPHXOAHTCS HaHMeHb-
IWHA Bec, MNOITOMYy BHYTPH
KacTploJiH  ycTaHaBJHBaeTcst
HaHMeHblliee NaBJIeHHe.

2.18. OrckoyuB or noJa,
601bIOH Msiu CTanKkuBaeTcs ¢
MaJeHbKHM M TNepeaaer eMmy
yacTb CBOEH KHHETHUeCKOH
3HeprHH H HuMmOyJabca. B pe-
3yJpTaTeé  MaJIeHbKHH  Msu
nognpurupaer Ha G6GOJbWYIO
BbICOTY, Ye€M Ta, C KOTOPOH OH
ynan. Camasi Gosibliasi CKO-
pocTb, KOTOpYIO moOcJe yaapa
06 non moxeT npuobpecTH
MaJleHbKHH Msi4, BTpoe 6oJblie
TOH CKOPOCTH, KOTOPYIO OH

fuMes B Koule nagenusi. Coor-

BE€TCTBEHHO MakKCHMaJlbHas
BbICOTA, HA KOTOPYIO OH MOXKET
NMOOHATHLCH, B JIeBATb pas3s
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HHMaJ0 TOpPHU30HTAJbHOE [MO-
JloxkeHHe. 3ITO  YCTPOHCTBO
OKasajocb o4eHb 30h¢eKTun-
HbIM CDEeICTBOM YIepXKaHUs
MalIMHbI HA JOpore BO BpeMs
NMOBOPOTOB U MO3BOJISIO jle-
Jarb TOBOPOTH € TOPasio
6onbiell ckopoctbio. OfHAKO
MOJIOMKA TaKHX KpBIAbeB Ha
Tpacce fenaja MaUIMHY He-
ynpaeJsieMOH, U MO3TOMY MpH-
LLIJIOCh YCTAHOBUTb HEMOJBHIK-
Hbie Kpblibs. Kakum obpasom
KpbiJIbsl — MOJABYMXKHbIE  HJIH
HEMOJBHKHbLIE — MOTYT yaep-
)KMBaTb aBTOMOGW/Ib Ha MoO-
BOpoOTE?

OnHa M3 caMblX CTpPaHHBIX
FOHOYHBIX MalluH «Yanna-
panb-2J»  Gpia  mocTpoeHa
H>xumom Xosasnom, KOTOpbIH
NpUAYMAan H NOJABHXXHOE Kpbi-
Jo. «<HannapaJjdb» umen B 3aj-
Hell yacTn ABa GOJbUIMX BeH-
THJAATOPA, KOTOpbie 3acachiBa-
JU BO3AYyX H3-MOJ [AHHILA H
rHanu ero Ha3an. CO60OKy aBToO-

MOBH/Ib GBI/ 3AKPBIT HHTKAMH
MOYTH 0 caMOH JOPOTH, 4TOGbI
BO3/lyX MPOXOAMJ] MpPSIMO MOJ
malunHod. buaaropaps stomy

Xonny ymasoch  yBEJIHUHTH
CueMJIeHHe KoJjec ¢ A0poro#
U TeM CaMbiM 3HAUYHMTEJIbHO
MOBLICHTb  CKOPOCTb  aBTO-
mo6uns. [Touemy BO3aYX, Npo-
FOHAEMbIH MOA MAaWHHOH H
BHINYCKAeMbil MO3a1H, YCHJH-
BaeT ClUenJeHne KoJec ¢ A0po-
roii? Moxere JH Bbl OUEHUThb
YBeJIHUEHHE CHEMJIeHHs M CKO-
poctu?

1581.

Ypasrenue bepuyaan
nepegaya HMNyabca

4.31. Moabemnas cuna Kpoiaa
camonera. «Kak Bo3HuKaer
NoAbeMHAs cufa Kpblia caMmo-
Jera?» IJToT BOMPOC BCTpeua-
ercsi BO MHOTHX Yy4eOHHKax
¢dusuku. [lpu oreere 06bIYHO

88 dusnueckuih deitepsepk

CCBIIAIOTCS  HA  ypaBHeHHe
Bepuyanu. Ho neficTBUTeNbHO
JIX 3TO €IMHCTBEHHAs HJIH XOTA
6bl ocHOBHas mpuunHa? Ecam
npoduab Kpbisia cllefial B noJ-
HOM COOTBETCTBHH C ypaBHe-
HueM bepHyaaH, To Kak XKe
CaMoJieT MOJKeT JIeTeTb «BBepX
Horamu» (puc. 4.31)?
OG6biuHOe 00'bsICHEHHE CBO-
JIUTCST K TOMY, 4YTO CKOPOCTb
BO3JyLIHOTO MOTOKA Haj Kpbl-
JoM GoJblie, 4yeM MOJA KPblIOM,
M, CJeIOBaTeqbHO, B COOTBET-
CTBHH ¢ ypaBHeHHem Bepuyaiu
JLaBJeHne Mo KPblJIOM OKa3bl-
BaercA OOJbLINM, 4YeM Hal
HHM. B pe3yabrare M BO3HHKA-
eT noAbeMHast cuia. A nouemy
HaJl KPBLIOM BO3AYX ABHXKETCS
6pictpee, yem noa HuM? CTpyHu
BO3/lyXa CBepPXY H CHH3y L0J-
>KHbl OGOTHYTb KDBLIO 32 OJHO
M TO XKe BpeMf; 3HA4HT, BepX-
HASL CTPydA JoJXKHAa NPOHTH
6onblWIKMH MyTb, MO3TOMY OHa
ABHXKETCS  ObicTpee.  IJTHM
O6bIuHBI OTBET HCueprnbiBaer-
cs1. Ho nouemy BepxHas cTpys
JOMKHA O6GOTHYTb KpbLIO 3a
TO XK€ BPeMs$l, 4YTO U HUXKHAA?
310 obbsicHseTcs penko. Kera-
TH, B J€HCTBHTENIbHOCTH BEPX-
HUH M HUXKHUH MOTOKH BO3/lyXa
orubalT KPbLIO 3a pasjHyHOe
Bpemsi. Otkyna xe OGepercs
nogbeMHasl cujia Kpbiaa?

593; 603—605; 80, c. 556—
560, 565—578; 430, c¢. 506—
511; 930, c¢. 107—111, 131—
136; 940; 1340.

Puc. 4.31. Ceuenue kpoiaa camoare-
Q.
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ypoBeHb BOIbi B Tpyb6ke ¢ BO-
POHKOH He MOJHUMETCsl A0CTa-
TOYHO BBICOKO'. Ecau cTON6
BOIbl OyaeT A0CTaTO4YHO BBICO-
KHM, TO TO XK€ caMmoe NpOH30H-
JeT BO BTOpOM BHTKe. Ecuu
BbiCOTa cTON6a BOJABI OTpaHH-
YeHa, a YHCJIO BHTKOB BEJIHKO,
TO B KOHILe KOHIIOB Hanopa Bo-
Jbl OKaXercsi HeZ0CTaTO4HO,
4TOGBl TNPOTOJKHYTb BO3AyLI-
Hble MOJOCTH Aanblie, H TOK
BOJbI NIPEKPaTHTCH.

" Ecam 6B Bo3nyWwHOH 1OAOCTH
He GbLIO, faBJaeHHe B BepXHell 4acTH
IEPBOr0 BHTKAZ Obl10 Obl MeHblue Ha
BEJIUUMHY THIPOCTATHYECKOro JaBJe-
HUsi cTos6a BOABI MEX1y €ee YpOB-
HSMW B [EePBOM H BO BTOpPOM BHT-
Kax.— [Tpun. peo.

4.9. Kopabap 6yger miaparb,
NOKa MeXJ1y ero JHHLEeM H
JIHOM CYyXOro [0Ka el[e OCTaeT-
CHl CJIOH BOABI TOJIIHHOH NpH-
MepHO B canTumerp. 'ugpocra-

THUYECKOE JaBJIeHHe, NeHCTBYIO-
utee Ha KopabJb, He 3aBHCHT
OT KOJIHYecTBa HaxonsiuieHcs
noa HUM BOAbl. KOHEYHO, ecJH
CJIOH BOJbI CTAHET TOHKHM, TO
BOJAa HAayHeT NOJIHHMAThCH

BBEDX O CTEHKaM BCJEINCTBHE"

Kanuansipueix 3¢ peKTos.

4.10. [Inst morpyKeHust HOI-
BOAHOH JIOAKH B GaJiacTHble
LHCTEPHDI, HAXOSIILHECS Ha ee
GopTy, Ha6HPaIOT BOAY H yBe-
JUYHBAIOT TakuM ob6pasom
maccy qogkH. [IpH BCHABITHH
UHCTEPHbI NPOAYBAIOT CXKAThM
BO3JlyXOM, Macca JOIKH IpH
3TOM ymeHbluaetcs. Jas Toro
yTo6b! HaXOmsILLASICA TIOA BO-
A0# JloaKa O6bia yCTOHYHBA,
TJIOTHOCTH ~ MOPCKOH  BOJBI
J0JIKHa BO3pacTaTh C yBeJH-
yeHHeM rayOuHet. Torja, ecau
NMOJABOAHAA JIOOKA HEMHOIO
IIOAHHMETCS, CHJIa THXKEeCTH
cTaneT 6oJbllie BBITAJKHBAK-
ted CHJIBL, M JIOAKA BEPHETCsI

Ha npeXXHHH ypoBenb. Ecau xe
OHa OIYCTHTCSl HECKOJIbKO HH-
XK€, TO BBITAJKHBAIOLLIAS CHJIA
6yneT 60J/blie CHJbl TSIXKECTH,
M JIOJKa ONATb BEepHETCH Ha
npexXHH#  ypoBenb.  [laor-
HOCTb BOABl YMEHbILAETCH C
yBeJHYEHHEeM TeMIlepaTypbl H
BO3pacTaeT ¢ yBeJHUYEHHEM CO-
JIEHOCTH; o6e 3TH BeJHYH-
HBl C YyBeJHYEHHeM T[JyOHHBI
ymenbwawresa. Ha ray6unax
25—200 M HMeeTCs1 HEeCKOJIbKO
YPOBHEH, Tie TemIepaTrypa ao-
CTAaTOYHO pPEe3KO I[OHHXKAETCSH
¢ TIyGHHOH, KOMIIEHCHPYS TeM
CaMbiM yBeJHYEHHE COJIEHOCTH.
Ha stux ypoBHsix mogBogHas
JIOKa yCTOHUYHBA.

4.11. Ecan oTHOlweHHe MJIOT-
HOCTH 6pycka K IJIOTHOCTH
KHIAKOCTH 6au3K0 K O Hau I,
TO 6pYCOK T1aBaeT yCTOHUHBO,
KaK II0KasaHO Ha INepBOM pH-
cyHke. Ecau xe 3To oTHolie-
HHE NMPHHHUMAaeT KaKoe-TO Ipo-
MeXYTOuHOe 3HaueHHe, TO 60-
KOBble rpaHun OpycKa HakJo-
HsiloTest noa yraom 45° x mo-
BE€DXHOCTH MKHIKOCTH. YCTOMH-
4HBBIM Bcerjga Oyaer Takoe
MOJIOXKEHHe, NpU KOTOPOM I0-
TEHILHANbHAS SHEPTHsI CHCTEMbI
MHHHMAJbHA.

4.12. TlnaBaresbHbIl My3BIPb
obecrneynBaeT puibe HyJeBYIO
n1aByuecTh, Oaarojgaps uemy
OHa He BCILJIbIBAET Ha MOBEpX-
HOCTb H He OIYCKaeTCsl Ha IHO.
ITpexnonoxum, pei6a NJabIBET
BHH3. Bospacrawouee pasae-
HHE BOJbI CXKUMAaeT ra3 B My3Hl-
pe. O6bem pbibbl, a C HHM H
J1aBy4ecTb yMeHbLIAWTCS, H,
4TOObI He YTOHYTb, pbife NpH-
uioch 6bl coBepwaTh ABHXKeE-
HHA nsaBhHHKamu. Ho Bmecto
3TOro pniba BblgesseT ras B
nnaBaTe/qbHbIH My3blpb, Tak
4yTO ero o6beM OcTaeTcsl NpH-
MEPHO NocTOoAHHBIM. [To3TOoMYy,
HEeCMOTPSI Ha ITOBbIILI€EHHe BHELl -

HEero gaBJjeHHsi, 00beM pLibbl
OCTAeTCsl [OCTOSIHHBIM, H BbI-
TAJKHBAIOLLAa CHJA He H3ame-
usietest. TlpH BensibITHH phiGbt
4acTh ra3a M3 INy3bips BHIXO-
JHT, TEM CaMblM BBHITaJKHBalO-
as CcHJIa ToJJdepXkKHBaercs
HEH3MEHHOH.

4.13. KapToHKYy yaep»KHBAIOT
JBe CHJBH: aTMocgepHoe 1aB-
JleHHe H TIOBEepPXHOCTHOE HaTs-
Kenue. Korpa Bbl nepeBopaui-
BaeTe CTaKaH, CTOJN6 XKHIKOCTH
B HEM HEMHOIO OIlyCKaeTcs,
H JIaBJeHHe BO3JyXa B Bepx-
HeH yacTH CTaKaHa CTaHOBHTCS
HHXKe aTmocgepuoro. Pas-
HOCTb MeEXAY aTmochepHbIM
JdaBJieHHeM H JaBJeHHeM Haj
JKHIKOCTBIO CO31aeT CHJY, KO-
TOpasi He AaeT »KHIKOCTH BHI-
JUTbCA H3 cTakaHa. Bropas
cuaa obycioBieHa noBepx-
HOCTHBIM HAaTfXKeHHeM MeXIy
BOJOH H KapTOHKOH H BOIOH H
CTeHKaMH CTaKaHa.

4.14. Tena yTOHYBUIHX BCILIBI-
BAlOT MOTOMY, 4YTO HX ob6bem
YBEJHUYUBAETCS MO JeHCTBHEM
CKOIIUBILHXCH B HHX I'a3o0B.

4.15. ITockonbKy paccMmaTpu-
Baemasl CHCTeMa HeyCTOHYHBA,
BCSIKOE HEOOJIbLIoe BO3MYylle-
HHE MOBEPXHOCTH BOAbI (He-
6osblias BodHa) GHICTPO Ha-
pacraer. OO6pasyercss nysb-
pPeK, KOTOpbIH TMOAHHMAETCs
BBEDX,— NPH 3TOM XHIKOCTh
HayHHaeT BbiTeKaTb. CKOPOCTh
BCILIBITHSI Y3bIPbKa, 8 3HAYHT,
H CKOPOCTb BBITEKaHHSl XKHI-
KOCTH M3 CTAaKaHa 3aBUCAT OT
KOPDHfL KBaJIpaTHOrO0 M3 YCKO-
peHuss cBOGOIHOrO TajeHHst
(9,8 M/ c*) u oT pammyca Bepx-
HeH yacTH My3bIpbKa.

4.16. Temnepatypa u coJe-
HOCTb BOJbI C IJIYOHHOH yMeHb-
wawoTtesa. XoJOLHAS Majloco-
JieHasi BOJAA, TOIHHMAasiCh CO
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l'eomeTpHueckas

OIITHKA
(5.1—5.47)

Otpaxenue
npejomMjeHue
AHCNEPCHSA

5.1. Quku aas naasanus. Ilo-
yemy, mJaaBas MOL BOAOH, BHI
BHAMTE rOpas3go Jy4lle, KOraa
HajleBaeTe CrnelnHasbHble O4KH?

B lleurpanbuoit Amepuke
sonurcsl pei6a Anableps, Ko-
TOpasi, BEpOSTHO, BUAHT OIH-
HAKOBO XOpOWO (MW OJUHA-
KOBO MJ10X0) B 0feux cpenax.
Jra pbi6ba naasaer y caMmoH
MOBEPXHOCTH BO/Ibl, TAK HUTO
ee foJbIUKHE T1a3a BLICTYNAIOT
M3 BOJIbl, OKa3blBasiCh, TAKHM
06pa3oM, HANoOJOBHHY B BOJE,
HamoJoBUHY B Bo3ayxe. Jlas
TOro 4yrtobbl Buierb MOA BO-
JOH, 4eJOBEeKY HYXHbl ClelH-
anbHbie oukH. Kak xe pblGa

MOXKeT BHJAEeTb OJHOBDEMEHHO

B BOJEe M B BO3JyXxe?

170; 332, 1. 1; 462; 944, 945;
1570.

5.2. Yenosex-neBuauMka. [e-
poOIl0  3HAMEHUTOrO poOMaHa
[ep6epra ¥Yaanca «Yeao,ek-
HEeBHAMMKA»  ynaJocb  Tak
U3MEHUTb KO3PPHUHEeHT mnpe-
JOMJIEHUS] CBOEro Tesaa, 4TO
OH CTaJ HeBHAMMBIM. Kakum,
M0 BalleMy MHEHHIO, JOJXKHO
ObITb 3HauYeHHe 3TOr0 KO3(-
duuuenta? Mor aum qesoBek-
HEBHAMMKA, UMeSl TAKOH MOKa-
3are/b IpeJoOMJeHUs, BHAEThb
yto-1160 cam?

5.3. C kapaHpawom B BaHHe.
Ecau, kynasice B BaHHe, Bbl
3aXOTHTe HEMHOr 0 Pa3BJ/eubCs,
TO 3apaHee 3axBaTure ¢ co60H
KapaHjaw u mnonabawpafiTe
32 ero TeHbIO HA JIHe BaHHHI.

116  dusuueckuit deiieppepk

Puc. 5.3. Tens or kapandawa,
YACTUYNHO NO2PYNHEHHO020 8 800Y.

[Amer. I. Phys., 35, 774 (1967).]

[TorpysuB kapaHjpaul B BOAY
HAMOJIOBUHY, Bbl YBHIHTE, UTO
€r0 TEHb HEe HMEET C HUM HHYero
ofl1ero — oHa cKopee noxoxa
Ha JlBa CTEePXKHSA C 3aKpyr-
JIEHHBIMH KOHLAMH, KOTOpble
pasjlejieHbl CBEeTJbIM [poMe-
)Kytkom (puc. 5.3). Ortkyna
BO3HHUK 3TOT CBeTJbIH MpoMe-
JKYTOK U UeM orpejessieTcs ero
mupuHa?

951; 952.

5.4. U3zo6paxeHHe MOHETb B
soje. [losoxXuTe MOHeTy B 1po-
3payHylo WIUPOKYIO 6aHKy, Ha-
NOJHEHHYIO BOAOH, H MOCMOT-
pHTe CKBO3b BOJY MNOJ HYXKHbIM
yrJiom — Bbl yBHJHTe H306pa-
JKEHHe MOHETbl Ha MOBEPXHO-
ctu BoAbl (puc. 5.4). Ecam

5.5. Paccrosinne po0 poiGbL.
Casinst wa peiby B Gacceiine
¢ BOJIOH, Bbl BHAUTE €€ Ha He-
KOTOpOH Kaxkylueilca rayOune,

Puc. 5.4. Orpascenue moreTs. 8
60K0800 CTEHKE CTAKAHA ¢ 8000U.

Telepb NPUAOKHUTb ¢ O6GPATHOH
CTOpOHbl GaHKH PYyKy, TO 3TO,
CKOpee Bcero, He MOBJaUsAAeT
Ha u3ofparkeHue; OHAKO ecJlu
pyka 6yaeT MOKpOH, TO H30-
G6paxeHue ucuesHer. [Touemy?

950.

KOTOpasi MeHblle HCTHHHOH.
HckaxkeHo /11 Takxe H pac-
CTOsIHHMEe [0 DblObl MO FOPH3OH-
tTaju? Crenexsb ero HCKaXKeHust
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KaK y TMOBEPXHOCTH 3eMJH Ha
ero MyTH BCTPEYaloTCs pas-
JuuHbie npensaTcTBusA. Korna
BOJIHA paclnpocTpaHsiercss no
HanpaeJeHHIo BeTpa, OHa IBH-
KeTcst  BBepxy ¢ 6Gogbliet
CKOpOCTbIO, UeM BHH3Y, I103TO-
MY B LIEJIOM OTKJIOIISIeTCS KHH-
3y. Awuajoruuxoe paccyxie-
HHE MO3BOJsIeT MOHATb, 10YeMY
BOJIHA, ABHXYIlasicsi IMPOTHB
BeTpa, OTKJAOHSAETCH KBepXy.

1.36. Ckopee Bcero, 6pOHTHAHI
CBSI3@Hbl ¢ aHOMAJbHBIM pac-
npocTpaHeHHeM 3Byka (cM. 3a-
aauy 1.29) or orjgaseHHBIX He-
BHIUMbIX HCTOYHHKOB TaKOIO
THIIA, KaK B3PbIBbI, FPOM H T. [.

1.37. 3ByKoBble BOJHB JHDDA-
THPYIOT B IPOMEXYTKaX MeXIy
Kyuamu Topda H TakuMm obpa-
30M MPOXOISAT B IPOCTPAHCTBO
3a HHMH. ¥Yraosasl IUIHDHHA
OHdpaKLHOHHOH KapTHHDBI
(yroJs, B KOTOPOM pacrpocTpa-
HSIETCSI 3BYKOBAasi BOJIHA MoOcJe
BbIXOJa H3 OTBEPCTHS) TeM
6GoJibllle, 4yeM O6oJblle JHHA
BosiHbl.  [lostromy, ecau 6bl
NTHUB H3JaBain Oosiee HH3-
KHe 3BYKHM, 00J1acTb AH(QpaK-
UHH 3BYyKa Obw1a Obl MIHpe.

1.38. 3nmech AeHCTBYIOT Te Xe
[IPHYHHBI, KOTOPbIE MBI YK€
paccmaTpHBaJH B 3ajgayax
1.28 u 1.29: 3ByKOBbIE BOJIHBI,
BO3HHKAIOUIHE TIPH
MOJIHHH, OTKJOHSAIOTCH BBepX
B TemJbiX CJ0AX BO3AyXa
y IIOBEepPXHOCTH
npeiesaMn o6JacTH PagHycoM
TIPUMEPHO 25 KM 3BYK OTKJIO-
HSIETCS HACTOJNbKO, YTO yKe He
CJIBIIIEH Ha 3eMJe.

1.39. 31ech Mbl BHOBb CTaJKH- |

BaeMcsl C yXKe 3HaKOMbIM HaMm
SIBJIEHHEM [PEeJTOMJEHHs 3BY-

KOBbIX BOJIH H3-33 H3MEHEHHA |

TemMnepaTyphl ¢ BBICOTOH (rJy-
6uHo#.). Kak npaBuso, temie-

176 busnueckuit QeiepBepk

paspsize |

semaH. 3a |

patypa BOAH ¢ rJayOHHOH 10O-
HHXKaeTcsi. 3BYKOBasi BOJIHA,
pacnpocTpaHsiomascs BHaya-
Jie TOPH30HTAJbHO, MNOCTEMNeH-
HO OTKJOHSIeTCSl BHH3, [O-
CKOJIbKY €e BepXHfisl yacTh, Je-
Kauasi B TEMJbIX CJOSIX BOMBI,
IBHXKeTCsT GbicTpee, yeM HHXK-
HSIsl, KOTOpas INPHXOMHTCA Ha
Gosiee XONOAHBIE CJOH BOJBI'.
[Togo6Hoe OTK/IOHEHHe 3BYKO-
BOH BOJIHBl HHOTJa OKa3blBAEeT-
Csl HacTOJIbKO CHJbHBIM, YTO
OHa TOJIHOCTBIO YXOAHT B TJIY-
OHHY, Tak H HE JOCTHIHYB
MOJABOAHOH JIOAKH.

' BaxHYl0 poOJb Hrpaer H3MeHe-
HHe ¢ TJIY6GHHOH COJEHOCTH BOABL.—
Hpun. peo.

1.40. 3ByxoBasi BosHa gudpa-
THpyeT Ha IleJH TOYHO Tak,
KaK OITHCBIBAJOCh B 3ajaue
1.37. XoTsa gBepb JHWbD CJerka
NPHOTKPHITA, 3BYK, NPOHHKas
yepes I[ieJab, PacHpoOCTPaHsET-
cA MO BCe# KOMHAre.

1.41. 3BYyK OT rpOMKOI'OBOpH-
Tessi BOCIIPHHHMAaeTcsi 3BYKO-

CHHMaTeJeM  3JeKTPOTHTaphl,
YCHJIHBAeTCH H CHOBA MOCTY-
naeT B TPOMKOTOBOPHTeJb.
YacTtoTa BO3HHKaWLLEro MnpH
3TOM <«3BOHa» 06paTHO MNpo-
NMOpUHOHaJbHa HHTEPBAJy Bpe-
MEHH MeXIy MOMeHTaMH BO3-
OyXKIeHHs  3BYKOCHHMaTeJss
CTPYHOH H  BO3HHKHOBEHHS
3BYK@ OT T'DOMKOTOBODHTEJSI.

1.42. Yrnosass iMpHHA [H-
$hpaKUHOHHOH KapTHHHL TeM
6oJiblle, yeM yxKe OTBepcTHe.
[Ipy T1psAMOYroJbHOM OTBEp-
CTHH pynopa 3BYKOBas BOJ-
Ha MeHbIle <«paclL1biBaeTCs»
B MJIOCKOCTH, B KOTOPOH JIEXKHT
66sbllasi  CTOPOHA  TIPAMO-
yrosbHuKa. [lostomy pynop
HOJKeH ObiTb OpPHEHTHPOBAH
TaK, KaK [I0Ka3aHO Ha PHCYHKe.

| HeMy

1.43. Ecnu npeHe6Gpeunr OTpa-
JKeHHeM 3ByKa OT OKpyxKalo-
IMX TpeIMeTOB, MOXHO CKa-
3aTh, YTO Bbl CJIBIILIHTE CTOSILLE-
TO K BaM CNHHOH NpHATeJs N0o-
TOMY, uTO 3BYK OJarogaps
nudppakuuun orubaetr ero ro-
J0BY. ¥YrjoBasi LIHpHHA [H-
(hpaKkUHOHHOH KapTHHBI TeM
6oablie, yem 6osblue AJHHA |
BOJIHBI (YeM HHXKe 4acToTa)
3Byka. [lockoabKy LienoT co-
CTOHT B OCHOBHOM H3 BBICO-
KOUaCTOTHBIX 3BYKOB, OH CJIbl-
leH Xy»Ke OObIYHOH peuH, Tak
Kak Iu(PaKUHOHHOE «YLUH-
peHHe» BBICOKOYaCTOTHOH 3BYy-
KOBOH BOJIHBl CPaBHHTEJNbHO
maJgo.

1.44. 2¢pdekTHBHAA IJIHHA
TpyObl Ha Ka)KAOM OTKPBITOM
KOHLIE BO3pacTeT MPUMEPHO
Ha TpeTb ee jAHaMerpa. ITO
yIAJIHHEeHHe YBeJHYHBaeT JJIHHY
BOJIHBI COGCTBEHHBIX TapMOHHK
TpyObl (TO €CTb MOHHKAET pe-
30HAHCHBIE YACTOThl), UTO OCO-
6eHHO 3aMeTHO CKa3biBaeTcs

B LUHPOKHX Tpybax. '

1.45. MH}pasByK MOxKeT, Ha-
npHuMep, NIPHBECTH B COCTOSIHHE
KonebaHHH TpyAHYIO  KJeT-
Ky, BbI3bIBaeMble HM H3Me-
HEeHUsI J1aBJEHHS] TIPOHUCXOASAT
JOCTAaTOYHO MEJJeHHO, TakK
uyTO TrpyAHasl KJeTKa YycIe-
BaeT KosebaTbCcs B TaKT C HH-
mu. [Ipu Takux KosebaHHAX
BO3HHKAeT TpeHHe  MeXay
BHYTPEHHHMH OpraHamH, uTo
MOXKET NpHBECTH K BHYTpEH-
KpoBoussusinuw. [lpu
MEHbBIIHX HHTEHCUBHOCTAX HH-
¢hpa3ByK Hepeako BbI3blBaeT
FOJIOBOKPY>KeHHe H TOLUHOTY.
«¥YKauyupaHue» B aBToMoOHJe
OTYaCTH TakKXke O6GYCJAOBJIEHO
BO36yKIaeMbIM MpPH ero IBH-
JKeHHH HHDPa3BYKOM.

1.46. [lpn yBesHYeHHH CKO-
pOCTH IIOTOKa B M@CTax CcyKe-
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Mpo3pauHylo  MJeHKy. 3Jra
MAeHKa MOXeT Jaxe 3am-
KHYyTbCSI Ha CTepi)KHe, Ha Ko-
TOPOM VKpeIlleH AHMCK; TOrAa
BO3HHKAeT KpacHBbI# BOASHON
ny3bipb, HUMelOWHA  dopmy
kodokosna (puc. 4.114). Or-
yero mnJjeHka BOJAbl 3arubaer-
cs BHYTpb? UeM onpepensiercs
dopMa «KosaoKONAS?

899—904.

INosepxHocTHOE HATSAKEHHE
COXpaHeHHe MMNyJibca
BOJIHbI B BOJE

4.115. Boasnbie naenku. Ecan
HAMpPaBUTb HABCTpeYy ApYr
APYTY IIBe OJMHAKOBbiE CTPYH
BO/bl, TO BO3HHMKAIT Kpacu-
Bble TOHKHE BOJSIHbIE€ MJIEHKH
{puc. 4.115). Ilouemy cTpyH
He «06PBIBAITCA», a 06pa3yioT
mieHkn? [loueMy Ha Heko-
TOPOM PACCTOSAHHH OT TOYKH,
rde BCTpe4alTcsas  CTPYHKH,
MJIEHKH B KOHUE KOHIOB pac-
najarTrca?

OTH mieHKH GbIBAIOT Tpex
OCHOBHBIX THNOB, (hopMa KpoM-
KH M yCTOHYHUBOCTb KOTOpHIX,
MTOMHMO BCETO MpOYero, 3aBH-
CAT OT CKOPOCTH MOTOKA.
[Tpu wmaabix CcKOpPOCTAX MO-

TOKa  BO3HUKAIOT  KpYIJ/ble
u ycroiuuBble nJeHku. llpu
6oJiee BLICOKHX CKOPOCTAX JH-
60 mosy4yalTca MJIEeHKH ¢ 3y0-
4atoh KpOMKOH, JHOO Ha NMJeH-
Ke o6pasytorcs BodHb. KM Ha-
KOHel, npu enie O6ojee Bbl-
COKMX CKODOCTAX MJeHKa KO-
Jaebjercd, Kak ¢Jaar Ha BeT-
py. Uem B OCHOBHOM 06YyCJ0B-
JIeHbl 3TH Paszyuyus?

904—910.

4.116. Ckjensalouinecs CTpyi-
ku. [lponenafite c60Ky KOH-
cepBHOH GaHKM nOApPAJ He-
CKOJIBKO ~ OTBepcTui#  mapaJ-
JeJbHO JoHBILKY. Hanomuu-
Te 6aHKy BOLOH M NpPOBELHTE
najsbueM MO BbITEKAWIHM
cTpyiikam. CTpy#iku cofbloTes
B OJIHY CTPYIO, KOTOpasi coxpa-
HAETCH W MOCJe TOro, Kaxk Bbl
y6epere naJgey (puc. 4.116).
Yto ynep:xuBaer  CTpYHKH
BMecTe?

Puc. 4.116. Tpu so0snnste cTpyliku
kak ObL CAURGIOTCA BMECTE,

Mo MOBEPXHOCTH KOTOpO# pac-
CbiMaHbl MEepPUMHKH, TO OHH
«pa3beryrcsa» B CTOPOHbl OT
mbiia. [Touemy? KakoBa cko-
pocTb «pa36eranusi» KpyIu-
HOK nepuar

321; 592, c. 40; 869.

Ypasnenue bepnyaan
norpanH4YHbiii caok
Pa3HOCTb AABJEHHH

4.118. Kak BblAHBATb NHBO
u3 6aHku? [Touemy nuBo, Koraa
ero BLIIMBAIOT H3 MeTaJdJu-
yeckoll 6aHKH, GexUT Mno ee
HapyXHOH  CTEHKe, BMECTO
TOrO UTOGbl OTPLIBATHCA MPSAMO
y kpasi (puc. 4.118)? Ot Kakux
¢ aKTOpPOB 3aBHCHT, HACKO/IbKO
JlaJleKO «3aTeKaeT» HHBO IO
HapyxHoit crenke? Kak O6bl-
CTPO HYXKHO BbIIMBATb MHBO,
4yTOOBI OHO HE «IPUJIUNANTO»?

Ckopee Bcero, Bbl MOmbiTae-
Tech OOBSCHHTb 3TO SIBJEHHE
MOBEPXHOCTHBIM HaTAXKEHHEM
WIH CMAyHBaHHEM XXHIKOCTbIO
crenkn cocyna. Opuako o6a
3TH 3ddeKTa He MOryT ciay-
XKHUTb MPHUYHHOH TOTO, YTO Bbl
npoauwau nuBo. B uyem ke
TOrja NpHYHHA?

911; 912; 1130.

Puc. 4.115. O6paszosanue 800aH0U
NACHKU npu CTOAKHOBeHuW 08Yx
800sMbLX CTPYLU (00HA U3 KOTOPBLX

n OBEPXHOCTHOE€ HATHMXKEHHE

nanpasaena sgepx, a Opyeas —| 4.117. [lepent m wmbino. Ecau | Puc. 4.118. Crpyika oscudroctu
enu3). [Taylor G. I. Proc. Royal | OKyHYTb HeGOJbLIOA KycOYeK | crekaer no HapymHod CTewke
Soc., A209, 1 (1960).] Mblsia B Tapejaky ¢ BOJOH, | cocyda.

It

Bypst B cTakane BOAbI
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ueckuit, kodeitHuk? [louemy
TpyOKa B cepeliHHe J[OJXKHA
6biTh JOBOJBLHO TOHKOH? Bces
JH BOJa HMeEeT TeMmneparypy
KuneHus, Koraa KodeAHHK Ha-
ynHaeT «OyJbKaTb»?

253, ¢. 110, 111; 1533.

CkpoiTas Tenjora nepexoaa

3.68. barapen otonaeHHs
oaHoil Tpy6oi. BoabuiMHCTBO
CHCTEM OTOMJIEHHs HMEeT pa-
JMaTopbl ¢ AByMsa TpyGamMu —
BXOLHOH H BBIXOAHOH, OJHAKO
ecTb CHCTeMa, B KOTOpPOH K
6atapee MOAXOAHMT OAHA TPY-
6a (puc. 3.68). M, kak HHu
CTPAHHO, YTBepPXAAKT, 4ToO
nmoABOAMMBIH K Oarapee nap
¥ BbIXOAAINAA H3 Hee BOja
HaxodsAITCA MPH OAHOH Temme-
patype. Kak OHH MOTYT HMeTb
O/IMHAKOBYIO Temmnepatypy, ec-
au Gartapess corpeBaeT KOM-
waty? Otkyna Geperc H3Jy-
4yaeMOoe PasuaTopoOM Temao?

318, c. 6—8; 418, c.143.

TENJONPOBOAHOCTD
u3ayueHHe

3.69. MoXxHO JH JH3HYTb
packanenHyilo kouepry? Xox-
JleHHe no OTHIO H3LaBHA CUU-
TAJ0Ch OJLHUM H3 uylec BO-
croyHolt maruu. OAHAKO JUILb

COBCEM HelaBHO 3TO sBJe-
Hue Obl1O0 HCCJAENOBAHO Hay-
ko#i. OpnHaxabpl B mepepblBe
¢pyrb6onbHOro Martua B TpPH-
CYTCTBHH ThiCSIY 3puUTeJeld Obl-
J1a j1aXke yCTpoeHa AeMOHCTpa-
uust sroro uyna. bosee rtoro,
JIOIH, XOAsilllMe 1O  OTHIO,
cnoco6Hbl Ha MTHOBEHHe NO-
rpy»atb PpyKH B pacnaas-
JIeHHBbIH MeTaJsl]l u jaae Tpo-
ratb ¥ Jau3artb (!) packanen-
HYIO JOKpacHa Kkodepry 6e3
maJjedero yuiep6a ais coe-
ro 3jpopoBbs. Bbl, BeposiTHo,
nojgo3peBaeTe 3jeCb KaKoH-
HUOYAb MOABOX, OJHAaKO BCe
3TH «HOJBUI'H» MOXHO 0ObsiC-
HUTb C TOYKH 3peHUs oO6bly-
HOH ¢U3UKK. 5 JHYHO OKyHaJ
najblibl B pacniaaseHHbIH CBH-
Hel, H OHW OCTaJIHCh Lle/bl; HO
BaM 3TOro Jejarb He cOBe-
TYI0, TaK Kak Mofo0HbIe OInbl-
Thl OY€Hb OMACHbI U MOTYT MpH-
BECTH K BeCbMa HENPHSATHBIM
nocsaencTBUAM. Kak BHAHO H3
pUcyHKa, Aaxe (HU3HKa He B
COCTOSIHHHM CNACTH CJHIIKOM
CaMOYBEPEHHOI'0 Y4€HOTO.

Ho Bor npodeccnonanbHbli
(hOKyCHMK Tporaer fA3bIKOM

packasenHylo Kouepry. Urtd
npeloXpaHsieT €ero sA3blK He
TOJILKO OT CEepbe3HOro 0xXora,
HO W BOOOIE OT HenpusT-
HblXx omwtymenui? [lTouemy wme-
Tajd1 o6A3aTedbHO  JOJKEH
GblTh ype3BbHYAaHHO TOPAUMM?
OnacHo JH NpoaenbiBath Ta-
KOH (OKyC ¢ MEHee TOpAYHM
merastjom? CylllecTByeT JH
Kakasi-To ONTHMaJbHAasi CKO-
POCTb XOMJAEGHHA MO OrHi?
B uacrHocTH, MOXeET JaH Cay-
YUTBCSI, 4YTO UEJOBEK HJeT
CAMIIKOM GhICTPO?

330, c. 254, 255; 447; 448;
710, 1709.

«BapbiB» napa
KOHBEKLIHA

3.70. Ypapn B Tpy6ax oron-
JenHsi. UTo BbI3bIBAET 3BYKH,
MOXOXKHe Ha yaapbl MOJOTa, B
pajguaropax MapoBOTO OTOI-
JIeHUR?

253, c.
453.

155; 318, c¢. 9, 15;
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4.75. B nepBoM cayuyae BHXPH
CphIBalOTCS ¢ OGOHX Kpaes
KapToHkH. Bo BTopom cayuae
BOJa, yBJeKaeMasi KapTOHKOH,
JNBHXKeTCS BAOJMb Hee, H BHXPb
o6pasyercs TOJbKO Y 3ajHEro
Kpasi KapTOHKH.

4.76. Brauaje  oxJaxkaenue
BO3/lyXa MPOHCXOIHUT H3-3a €ro
pacllMpeHHss OpH BXoge B
TPy6Ky. ¥ BXOLHOTO OTBEpCTHS
TpyO6KH ob6pa3yeTcsi BHXDb,
CKODOCTb BO3AYyXa B KOTOPOM
y ocH TpybkH O6oJablue, uem
y credok. ITo mepe toro kak
BO3AYWHBIH MOTOK ABHXKeETcs
N0 CHOHPajH BHYTPH TPYOKH,
pacnpejeseHHe ckopocTefl mno
IIHPHHE TPYOGKH CTaHOBHTCSH
6osee OQHOPOAHBIM, TaK Kak
BO3yX B LEHTpPe NpH BSI3KOM
B3aMMOACHCTBHH  COBepllaer

paboTy Hal BO34yXOM, MpHJe-
raloUUM K CTeHKaM TpyOKH.
B pesysbTate HapyKHBIH CJI0OH
BO3/yxa, npHOJHKAACh K OT-

BEPCTHIO, M3 KOTOPOr0 BHIXO-
AMT ropsiYudl BO3myX, corpe-
Baercs. LlenTpasbhasi uacTe
BHUXDS, PACLUHPASCH H COOTBET-
CTBEHHO OXJiaXJasicb mnocje
NPOXOXKAEHHUSA axagparmsl,
ABHXKETCA MO HalpaBJeHHIO
K OTBEpPCTHIO A BHIXOAa
xonoaHoro Bo3ayxa. Takum
0o6pa3oM, YBeJHYeHHE TeMmIme-
PATYPHl B HapyXHOM (CJoe
BHXpA 06ycioOBJeHO paboroi,
coBepiraeMolt BA3KHMH  CH-
JaMH IPH YCKOPEHHH 3TOro
CAOf. YMeHblueHHe TeEMIIEPATY-
pPbl B UEHTPAJLHOH YaCTH BHX-
psl BLI3BAHO paclUHPEHHEM BO3-
Ayxa, ABHXYLIErocst B MOPOTH-
BOMOJIOXKHOM HampasJeHHH.

4.77. Koraa nTHua coBepluaer
KPbIIOM Max BHH3, 3a KpBbI-
JoM o6pasyeTrcsi BOCXOAsiLasi
CTPYsl, KOTOpasi OCTaercsi Mo-
3aaH OTHubsl. CMmbica noJera
«KJHHOM» 3aKJIOYAEeTCs B TOM,
4TO NTHIA, JeTAwas CJIenoM,

HCNONb3YeT OCTaBJIAEMYIO Tlep-
BOH Bocxogsuiylw crpyw. Ta-
KuM 06pa3oM Bce NTHIM, KPoO-
M€ BOXKAakKa, KOTOpbIH JIEeTHT
NepBbIM, MOTYT  3KOHOMHTH
3HeprHIo.

4,78, 4.80, 4.81. IloBexmenue
BCEX TOHYLIMX HJIH BCILIBIBAIO-
LLLMX OpelMeTOB OlpelessierTcs
XapaKTepoM H3MeHeHHH, KOTO-
pbleé OHH BHOCSAIT B MOTOK ofTe-
Kawoutef ux xuakocta. Onnako
A0 CHX NOp He CYUiecTByeT
TEOPETHYECKOrO HJIH XOTH O6bl
KauecTBEHHOr0  OGbsCHEHHS
HabJjogaeMbiX ITIpH 3TOM SIB-
JgeHnii. O6BIUHO BO BCEX MpoO-
BOAHMBIX B HacTosiliiee Bpe-
MSl HCCJeLOBaHHSIX MBITAOTCS
CBfI3aTb  MOBeJIEHHE  TaKHX
o6bekToB ¢ uucaom Peii-
HOJIbAca {KOTOpOe onpenesnsier
BEJHYHHY TYpOGYJEHTHOCTH B
NOTOKe) HJH APYTUMH 110106-
HbBIMHM TapaMeTpaMHu.

4.79. ToHOYHas MalIHHA, «CH-
Nduwias Ha XBocTe» ADPYroH,
yBJEKaeTCsl Brnepe] BHXPEBLIM
NOTOKOM, KOTOPHIH oOcCTaBssieT
BNepeld HAymas MallHya,
U HCHBITHIBAET MeHblee Jo-
60BOE  COMPOTHBJAEHHE, MO-
CKOJIbKY MepenHsii MailHHa
paccekaeT BO3JYWIHbIH MOTOK.
Korna sanuss MawmMHa uper
Ha OOrOH, BO3HHKAeT MOLLHBIH
ToM4yoK. YacTh BoO3ayxa, 06-
TEKAIOLLEro CO CTOPOHbI O6Tro-
Ha MepelHIOI0 MallKHy, Ha-
npaBJsieTcsl B I0BOJBHO Y3KO€
NPOCTPAHCTBO MEXAY AByMSs
MalMHaMH, YycKopsieTcsl, H
llaBJieHHe B 3TO# o6JacTH MO-
HuXaercsa. Torga gasJseHue
no3aiad OO6roHsIoI e MallHHbI
(¢ Tolt CTOpOHB, ¢ KOTOpOH
OHa 6.iMXKe K nepeaueil) oka-
3plBaercs GoJiblie, yeM BHepe-
M Hee. JTa pasHOCTb aaBJe-
HUH H CO37a€T TOJYOK, KO-
TOPbIA 3aHAS MalluHa NoJy-
yaeT B TOT MOMEHT, KoOrja

OHa BBIXOAMT H3-3a NepenHed.
ITepenusisi MawiHHa nogayuyaer
TaKOH Ke TOJYOK Hasaj.

4.80, 4.81. CM. oTBeT K 3ajaue
4.78.

4.82. Poibbl, nogo6Ho NnTHIAM
(cM. sagauy 4.77), BbicTpau-
BalTCA TakHM 06pasoM, yTo-
6bl  HMCNO/b30OBATh CHYTHBIH
clle, KOTOPbIH  OCTaBJSAIOT
mabiByuiHe  Brnepeid. Pac-
CMOTPHM  Kakywo-1u60 OIHYy
poiby BHYTpH Kocska. Ona
ocTtasJysieT 3a co6o# cieng H3
BHXpeH, KOTopbie 06pasyTcs
MooYepeaHO TO C OAHOH, TO
C APYro# CTOPOHBI OT HEKOTO-
pod ocH, mnpoxonsiuied uepes
TeJio poibbl. Bpauienne Buxpei
TakKoBO, UYTO Ha CaMOH 3TOH
JIHHHH NIOTOK HanpaBJieH B CTO-
pOHY, TPOTHBOMOJIOXKHYIO Ha-
TIPABJIEHHIO IBHXKEHHUS DBIGHL.
Ecnu 6b1 gpyras pelba mibuia
NpsAMO 3a TepBOH, TO el MpH-
uoch 66l 3aTpauvBaTh GOJb-
e 3HepPrud, TaK KaK oHa
nabiia 66l MPOTHB 3TOTO MOTO-
ka. Ho ecan cienom nawbiBy-
uast ppiba 1epxKHUTCA HECKOJb-
KO cO0KYy, OHZ OKa3biBaeTcs
B TOH uacTH BHXps, KOTOpas
Hanpasaeua Bnepea. [lpea-
cTaBbre cebe, 4ro BHEpeH
NJAbIBYT nBe PbIfbl, a cJeioM
3a HHUMH, MOCepenHHe, eule oj-
Ha. 3anuasa pri6a oKasbiBaer-
CAd B HampaBJeHHbIX BIepes
moTokax o6oux BHUXpeH, co3ja-
BaeMblX MJBIBYLIKMH BriepeiH
pbifamH, 4TO 1aeT eil BO3MOXK-
HOCTh IUIBITH BHeEpen, 3aTpa-
4YHBasi MeHblle 3HEepTHH, YeM
KaXjaass M3 nepeiHHX Ppoi6.
DTUM OT4ACTH H OBBACHSETCSH
ofbenHHeHHe pPbi6 B KOCSKH,

4.83. Oru6asi 3pnaHue, Berep
pa3buBaercsi Ha Buxpu. C Ha-
BETPEHHON  CTOPOHBI  BeTep
npejgcrasiasieT cO60H OTHOCH-
TeJIbHO JaMHHapHBIHA («rJjajg-
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cunefna usornyra? CoxpaHnur
JU BeJOCHNeN YCTOHYUBOCTD,
ecJIM 3TOH BHJIKe NPHAAThb IpY-
rHe (opmbl, CcKa)kem, Takue,
KaKk MokKazaHo Ha puc. 2.29

(BBEpXY)?
35; 39; 41; 42, 1. 11, ea. 6;43.

PesonancHoe Bo36yxkaeHHe

2.30. Xyaa-xyn. Xynaa-xym —
3TO NJAacTMAcCOBBIH HIH anio-
MHHHeBbIH 06py4, KOTOpbI#
MOXHO KDYTHTh Ha TaJjHy,
npojenbiBasi  COOTBETCTBYIO-
Me JIBHXKEHHA TeaoMm (pHuc.
2.30). Jrto pasBieuyeHHe MpH-

Puc. 2.30. Xyaa-xyn.

o6peno monyasipHocTb B 50-e
rojlel, HO MoJ06HbIe O6PYYH —
WX KPYTHJIH Ha pPyKax WIH HO-
rax — J1aBHO HCMOJNBb3OBAMHCh
y pa3iu4HbIX HapOJLOB B Hrpax
H TaHuax. AMepHUkaHCKHe HH-
Jedlbl, HanpuMep, TaHUEBAJNH
C HUMH.

[Tonymafite, 6naronaps ye-
My XyJda-Xym KPYTHUTCA U He
magaer. (CHayania  pe3KHM
6pOCKOM BbI 3aCTaBJsieTe €ro
BpallaTbCcsl y mosica, a 3arem
yAepiKuBaeTe BpaulaTe/lbHbIM
aBuXKenuneM 6enep. [Lonxkua jau
Haya/bHasi CKOpPOCTb 06pyda
6biTh 6oJblie TOH, ¢ KOTODOH

oH 6yaer BpawaTtbcs B AaJb-
Hedmem? Kak Bb mojaepikH-
Baere ero ABmxkenue? Cosna-
JlaeT JH BpauleHHe o6pydya no
¢paze c BpaueHueM Ballero
tena? KakoBa MuHHManbHas
CKOpPOCTb [BHXKEHHSl Balllero
Tenar?

34.

YcroluusocTtb
MOMEHT CHJIBI

2.31. Kak yaepxarbcs Ha
sejocunene. Kak Bbl yaepxKu-
Baere paBHOBecHe Ha BeJOCH-
nene? [losopauHBaere /M BbI
pPyJlb B CTOPOHY, KOTIa 4YyB-

Puc. 2.31. «Huxro ne awbur na-
dars, Pokko, HO Tbl CTQA CALUL-
KOM 8bLOCAATHCA CPeOU HAC».

CTByeTe, 4YTO HayuHaere na-
JaTb, BIpABHUBAsl TEM CaMbiM
BesocUne/l, UJIH yCTOHUHBOCTD
B OCHOBHOM obecneuHBaercs
camum Besaocunegom? [lo-Bu-
JHMOMY, OH BCe-TaKH BHOCHT
KaKoH-TO BKJaJd B YCTOHYH-
BOCTb, TaK KaK €CJH €ro ToJ-
KHYTb BhepeA 6€3 celoKa, TO
OH CeKyHJ JBajluaTb KaTHTCH
npsMo.

Kak Bbl ynpasJsieTe BeJso-
cHUMellOM M yaepKHUBaeTe paB-
HOBecHe, KaTtascb «6e3 PyK»?
[IpeactraBpTe cebe, UTO BbI

CTOUTE PSIAOM C BeJOCHMENOM
W HaKJOHseTe ero BMpago.
Kyna nmnoBepHercs mnepegHee
KOJIeco U nouyemy?

24; 35; 36, c. 43, 44; 37, ¢. 146,
147; 38, ¢. 89—93; 42, r. [I,
en. 6; 43; 44; 390, c. 73.

Buinyxaennoe spauieHue

2,32, Jlacco B pykax Kos6os.
Kak KOBGOH KpyTHT CBOHM
aacco? Kakasi MHUHHManbHas
CKOPOCTb J0/KHA ObITb Yy Jac-
€O, 4TOGH OHO YyJepXKHBaJNOCh
B FOPH3O0HTAJNbHOH MJOCKOCTH?
A B BeprHKaJbHOM?

33; 120.

MoMeHT HHEepUHH
YCTOHYHBOCTD

2.33. Bpautenue kuuru. Ecau
KHHUTY CBSI3aThb PE3HHKOM, UTO-
6bl OHA He pacKphlaach, TO ee
MOXKHO NOAGPOCHTb BBEPX TaK,
4yTO OHa 6YyJer BpallaThCA BO-
Kpyr Mo60# U3 ocel, MOKa3aH-
HbHIX Ha puc. 2.33. [IBHXKeHHe
OTHOCHTE/bHO ABYX H3 HHUX —
o6biuHOe, YCTOHYHBOE Bpalle-
Hue. JIBHIXKeHHE Ke OTHOCH-
TeJNbHO TpeTbedl OCH BecbMa |
CJOXKHOe, Kak 6bl akKypaTHO
Bl HUM Opocanu kaury. Ilo-

Puc. 2.33.
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OMHCAHHA 3TOH IHQpaKUHH
crenyeT  NOJMB30OBATBCA  MO-
aeipto Mu (cM. 3amauy 5.79),
HO MOXHO OrpaHHYHUTbCA H
rpy6eIM paccMOTpeHHeM O6biY-
HOH AMQpPaKUHH CBeTa Ha Mma-
JIEHbKOM IlIapHKe (CM. 3ajauqH
596 u 5.98) u paccyxaathb
ciaenywoiidm ob6pasom. CseTo-
BbI€ JyuH, HIYIIHE C PasHBIX
CTOPOH BOASIHOH KamJH, HH-
TepPEpUPYIOT APYr C IPYyrom.
[Ipy 3TOM BO3HHKAIOT CBeT-
Jble H TeMHbie KoJblia, COOT-
BETCTBYIOLHE HHTepQepeHH-
OHHbIM MaKCHMyMaM H MHHH-
MyMam, YIJIOBO€ MOJOKeHHe
KOTOPbIX 3aBHCHT OT pa3mMeposn
_KanJii U OT JJIHHBl CBETOBOH
BOJIHB. Ecu Kanaum ommuako-
BB MO pa3mepy, TO ymaercs
PasNHYHTDL KOJbLA Pa3JHYyHBIX
LBETOB, MOpHYEM HapYKHbIE
KOJblia COOTBETCTBYWOT Go-
Jiee JIIMHHOBOJIHOBOMY H3J1yue-
HHIO (KpacHBIf CBeT), a BHYT-
peHHHE — KOPOTKOBOJHOBOMY
(cuHHE uBer).

5.81. Beneu wua 3amepsuiem
CTeKJ/JIe OOBSCHSETC aHaJo-
THYHbIM 06pa3oM, KaK U siBJe-
HHE, PAacCMOTPEHHOE B Mpeibl-
nyiei 3agave. OgHako ecThb
HEKOTOpOe OTJHUHE — B JOaH-
HOM cJydae Mbl HMeeM [JeJ0
YK€ He C XaoTHYeCKH pac-
TIpeJeNeHHbIMH cepHYeCKHMH
KanJsiMH, a C YHOPSIIOYEHHO
PacnoJIOXKEeHHBIMH  TJIOCKHMH
KanJasmMHy.

5.82. Koubuo bumona — 310
KapTHHa AMdpPaKUHH CcBeTa Ha
MaJblX YacTHHAX BYyJKaHHYe-
CKO# nbiH. Mennenuo ocenas
B BO3JyXe, 3TH YaCTHIUbI «COp-
THPYIOTCSI» 1O pasmepy. s
onpenegeHHss IHOPaKUHOHHbIX
MaKCHMYMOB H MHHHMYMOB
3lechb TaK Ke, KaK H B 3ajauye
5.79, Heo6X0IHMO BOCIONB30-
BaTbcA TeopHell Mu,
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5.83. Benupl BOKpyr yJaHuHBIX
¢onaped MOXHO HabiawIaTh
Jdaxe B COBEPIIEHHO SICHYIO
Houb. OHHU Takke 06bACHSIOT-
csl JH(ppaKuHed cBeTa Ha mpe-
NATCTBHAX, pa3Mep KOTOPHIX
CPaBHHM C AJHHOH BOJIHBI CBe-
Ta. OZHaKO 0COBEHHOCTh 3TOro
SIBJIEHHSI COCTOHT B TOM, 4TO
B J4aHHOM CJy4yae yacCTHLb, Ha
KOTOPbIX MPOHCXOLHT paccesi-
HHE, HAXOAATCA BHYTPH CaMOro
rna3za. HMwmu, B uyactHOCTH,
MOTYT ObITb pajHaljbHbie BO-
JIOKHA JIMH3bl XPYCTaJHKa HJIH
4acTHLL CH3H Ha MOBEPXHOC-
TH PpOrOBHIB. AHaJOrHYHBIE
SIBJIEHHS1  «BHYTpeHHeH» jH-
(bpakuHH paccMaTpHBAWTCH B
3ajgave 5.96.

5.84. «CHusiss ayHa» 06ycaos-
JIEHA paccesiHHeM cBeTa aTMocC-
(bepHBIMH a3p030JsIMH, pasmep
4acTHU KOTOPHIX KouseBJercs
B npegenax 0,4—0,9 Mrm (To
€CThb BKJIIOYAaeT AHanasoH AJHH
BOJIH BUAUMOrO cBeTa). YacTu-
UBl TAKOrO pasMepa pacceHBa-
IOT CBET KPACcHOH 4acTH CIeKT-
pa cuiabHee, yeMm cHHedl. [Ipwu
Habmoneruu JIyHbl CKBO3b Ta-
KOH aspososb KpacHas coc-
TasasfwUas ee o6biuHOo 6e10ro
CBETa paccewBaeTcsl, H 10 Hac
JOXOJHT TOJbKO CHHHH CBeT.
[Tono6Hble a3po30JiH OBBIMHO
BO3HHKAIOT B aTmocdepe mpH
BYJKAHHYECKHX H3BEPKEHHAX
H KPYIHBIX JIECHBIX NMOXKapax.
Hanee B pesysabraTe pasuu-
HOH CKOPOCTH OCejaHHsi uvac-
THL, OTJIHYAIOUIHXCH TI0 pas-
MepaM, H KOHJeHCalluH, B Npo-
ecce KOTOPOH pasmepn Ma-
JIBIX sigep KOHAEHCAUHH YBeJH-
YHBAKOTCSA, 0OPas3ylwTCHA CKOI-
JIEHHSI 4aCTHI IPUMEPHO OJHO-
ro pasmepa, HeoOXOZHMOro
I HabJaoIedHss OMHCAHHOTO
SIBJICH .

5.85. Hecmorpsi Ha coorser-
CTBYIOLLHE HCCJleJOBaHHS,

R

CMBICJI KeJITBIX IPOTHBOTYMAaH- |
HBIX (hap A0 CHX TOp ocTaercs
HesicHbiM. EciM paauyc yacTHi
Menbiie 0,4 MKM, TO CHHHH
CBET pacceuBaeTCsi CHJbHee,
yeM KpacHbf. B Takom cayuae
xKenTeld cBer Oyxer Jyume
NPOXOJHTb CKBO3b TYMaH, Tak
KaK OH HMeeT 6OJIbIYIO AJIHHY
BOJIHBI, YeM CHHHH H 3€JIeHbIH.
OaHako ecsiH pasMepbl uacTHIL
TaKOBbl, KakK B 3ajgaue 5.84, To
pesyJabTaT MOXKET OKa3aTbCsl
COBEPIUEHHO  TPOTHBOMOJOXK-
HbiM. s gactuu eme 60b-
1ero pasmepa, Kakde 0OGbIYHO
COCTABJSAIOT TyMaH, KeJATbiH
CBET He HMeeT HHKakKHX Ipe-
HMyuiecTs. Brnpouem, BO3MOX-
HO, 4YTO 3jJecb HIpaerT poJb
TNOIJIOULEHHE CBeTa KaKHM-TO
KOHKPETHBIM THIIOM B3BeIlEH-
HbIX YACTHIL

5.86. I'ony6oii uBeT «IbIMKH>
o6ycJ/I0BJIeH paccesiHHeM CcBeTa
Ha 4acTHLAX, pa3Mep KOTOPBIX
MHOI'O MeHblle [JHHbl BOJHbI
BHAMMOro csera. TakumH yac-
THLAMH MOTYT GbITb MaKpOMO-
JIEKYJIbl TEepPIIeHOB, HCMycKae-
MBIX PaCTHTEJbHOCTBIO, HJIH
YacTHUBI, OTPLIBAIOILHECS OT
OCTpbIX YaCTeH pacCTeHHs, Ha-
NMpUMEpP, KOHYHKOB JIHCTbHEB,
rIe HanpsiKeHHOCTb 3JEeKTPH-
YeCKOro InoJjisi JOCTaTOYHO Be-
JHKa (cM. 3ajgauy 6.33) npas
BO3HHKHOBEHHsI KOPOHHOTO
paspsigza (cM. 3azauy 6.46).
Takoe paccesinue BHOJHE OTH-
CbIBA€TCsl  P3JEeBCKOH  MO-
neabo  (cm. 3agady 5.59),
B COOTBETCTBHH C KOTOPOH CH-

! HHH cBeT pacceuBaeTcs CHJb-

Hee, yeM JpyrHe COCTaBJSIO-
IIHe BHIHMOH O6JIaCTH CIIEKT-
pa. Ecan pasmep wacTHu npu-
6JHKaeTcst K JJHHEe BOJIHEL
BHIHMMOrO CBeTa, TO IJs TNpej-
CKa3aHHsi xapakrepa pacces-
HHS W BO3HHKAWILIHUX [[BETOB
HeO6XOJAHMO BOCIIONb30OBATHCH
Teopueil Mu.
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| 60JblIe TOH BBICOTbI, C KOTO-
poi#i o ynaJa. Uem 6uxe mac-
ca MeHblIero Msiya K Macce
6osibluero, TeM Ha MeHbLIYIO
BBICOTY OH MOAINPBIrHET MOCJe

yiaapa.

2.19. KosdpduumueHr tpenus
CKOJIbXKeHHs1 MeHblie Kodhou-
1HeHta Tperus nokos. Ilosto-
My, KOTAa KoJeca KpyTATcH,
CO CTOpPOHbI JOPOrH HAa HHX
geicTpyer  6dablias CcHJA
TPeHHUsi, 4eM B TOM CJyuae,
Korma oHd ckoab3saT. Ha cyxom
poBHOM actasabre KO3pDH-
IIHeHT TpEeHHs NMOoKos (KoJseca
He MNpOCKaJ/Jb3bIBAlOT) JOCTH-
raet 0.8, Torna Kak npu cKoJIb-
JKE€HHH OH He [peBblllaer
0,6. Kornpa HaunHaercs CKOJb-
XKenHe («6JOKHpPOBaHHE» KO-
Jgec), acajbT U LIHHB MOTYT
pacnjaBHTbCA, H TOrga aBToO-
Mo6ub OyAeT ABHrathbcsl MO
TOHKOMY CJIOI0 XXHAKOCTH. UTO-
66l 3aTOPMO3UTh, aBTOMOOGHJIb
¢ «B6JIOKHpOBAaHHBIMH» KoJleca-
MH (NPH OPOYHX PABHBIX YCJO-
BHSIX} JOJIKEH MOpOHTH pac-
crossue, Ha 20% Gosbliee,
yeM NpPH BpallAOLLUXCA KoJe-
cax. [Ilostomy aBtomo6uib
ocTaHaB/IHBaeTcs GbICTpee Bce-
ro, ecJH K TOpPMO3aM MNpHKJa-
ObiBaTb YyCHJIHE, UYyTb MEHb-
liee TOro, NpPH KOTOPOM KO-
neca 6JOKHpYIOTCS '

" Tlpy cKOAbMXEHHH KOJeC BO3HH-
KaeT OnacHoCTb GOKOBOTO «3aHOCa»
aBTOMOGHW/S,, TAK KAk OpH 3TOM [BH-
keHde BOOK MOeT ObiTh BbI3BAaHO
faxe OueHb MaJjo#d cuaof.— [Tpun.
peo.

2.20. Cuna TpeHust Mexiay
IUHHOH H [JOPOXHBIM TOKpPbBI-
THEM HE€ 3aBHCHT OT ILIoLLa-
JH KOHTaKTa, TaK 4TO LWHPOKHe
WHHb 6e3 NMpOTeKTOpa HHueM
He gyuile y3kux. Eciu kogeca
aBTOMOOUJIS TPOGYKCOBHIBAIOT,

f KOraa OH Tporaercss ¢ MecTa

(Tak BO BpeMsl TOHOK OblBaer
Ha cTapre), TO UIHPOKHE
HIHHBL HMMEIT oOolpeaeaeHHoe
IpPeUMYyLecTBO, MIOTOMY 4YTO Y
HUX Harpes paclpejgesnsercs Mo
6GoJsblled MJIOLLAaAH H, caeg0oBa-
TeJbHO, CHHXKaercsl BeposiT-
HOCTb TOrO, YTO LiHHA pac-
n1aBUTCs  (NIpH  IJaBJEHHH
IUHHBl CHJABbHO YyMEHblIaeTcs
Ko3(pHUHEHT TpPEeHHS, CM. 3a-
nauy 2.19).

2.21. Brauasne ckopocTb 3aBH-
CHT OT CLeIJIeHHsI KOJleC aBTo-
MOGHJS € JOPOXHBIM IOKDPBI-
THem. Uem syulue cuernseHue,
TeM MeHbliee BpeMs 3aTpadqu-
BaeTcsi Ha MNpOXOXIeHHe Ha-
yaJbHOM 4acTH JUCTaHLHH,
OJlHAKO B JAaJjbHellieM clen-
JIEHHE BJIMSET Ha CKOPOCThb He-
3HAUHUTEJbHO (M3MEHEHHEe CKO-
POCTH He MPEeBbLIILIAET HECKOJIb-
KHX NpPOLEHTOB). MakcuMasib-
Hasi CKOpOCThb, KOTOpO# as-
TOMOGHJb JOocTHraeT Ha QHHHU-
i€, oIpefeysieTCsi MOLLHOCThIO
JNBUTATEJS.

2.22. Mexay TeM naJbleM,
KOTOpbiH HAaYHHAeT JBHUraTbCsH
TepBbIM, H JIHHEHKOH AeHCTBY-
eT TpeHHe cKoabxeHusi. [py-
rofl maJiely cHayaJa He JBH-
XKeTcsl, Tak Kak Ko3(pdHUHeHT
TPeHHs1 TOKOos 6GoJsblie KO3(-
¢uLHeHTa TpPEeHHS CKOJbXKe-
HHA. Oneako CcHJIa TpeHHs
IJs1  KaXIOTo H3 naJjbleB
onpenensieTcsi He TOJbKO KO3(-
(OHIHEHTOM TPEHHsI, HO H 1aB-
JeHdeMm JHHeHKH. [To mepe To-
ro Kak [IBHXKYILLHHCA mnaJel
npubauxKaercs K cepelHHe
JUHEHKH, [aBjJeHHe Ha Hero
pospacTaer. HakoHel, HecMoT-
ps Ha pasHuuy B Ko3pdH-
LLHeHTaX TPEeHHs, TPEeHUe, nei-
CTBYIOLLlEE MeXAYy JHHEHKOH
H 3TUM DajbleM, CTaHo-
Butrcs 6Gosblie, uyeM TpeHHe
MeXAYy JIHHEHKOH Hu  Heno-

IBHXKHBIM INanabuem. Toraa
NepBBIA MaJjel nepectaeT IBH-
raTtbCsi OTHOCHTEJIbHO JIHHEH-
KH, H HauyHHaeT [BHraThCH
apyrofi. Takofi npouecc Moxer
TIOBTOPHTBCS] HECKOJNbKO pas,
TOKa naJjblbl HE BCTPETATCH

nocepennHe JHHeHKH'.

! NBukenue nanbues 6yaer Bbl-
IVs11€Th TOYHO TaK XXe H [PH OAHHA-
KOBbIX KO3()(QHILHEHTAX TPEHHS CKOJIb-
KEHHST W  TpeHus nokos.— [Tpunm.
peo.

2.23. [Ipu pe3koM TOpMOXKe-
HHH Ha [OBOpOTe MallHHa
HaKJOHSAeTCs Brepei; jpaBJe-
HHe Ha TmepejHHe KoJseca
yBeJHYHBaeTCH, a Ha 3al-
HHe — yMeHbluaercs. [Ipu sTom
Ha [MOBOpPOTE 3al MaluHHLI
MOJXET 3aHecTH B CTOpPOHY.
IIpu yckopenuu aBTOMOOHJISA
JlaBJeHHe Ha ero 3ajgHue
KoJsieca Bo3pacTaeT H HX clef-
JIeHHe C A0pOTo# yydlaercs.

2.24. HauyanbHasi CKOpPOCTh
BpameHHs KoJaec LJ0JXKHA 6bITh
MaJa, H MOMEHT CHJ, AeHCT-
BYIOLIHX Ha KoJieca €O CTOpO-
Hbl TPAHCMHCCHH W JBHTaTeJIsl,
JIOJXKeH ObITb MEHbLUE MOMEH-
Ta CHA TpeHHsi nokosi. Muaue
Koseca O6yayT TpoOBOpauH-
BaTbcst — GyKcoBaTb. Kakyiwo
nepegayy Bbi6paTb, 3aBH-
CHT OT ONbITa BOAHMTENS H
nnaBHocTH paboTh  clemnJe-
Hus. Eciu BomHuTesNb NPHBBIK
«rasoBaTh», TPOTasCh C MeCTa,
TO MOMEHT CHJl MOXHO YMEHb-
IIHTb BABOE, HAauHHAs IBHKe-
HHE CO BTOpOH nepenaun’.

? B 3ToM cayyae Harpyska mnepe-
faeTcsl OT JBUrartesst yepes liecTep-
HH C MEHbLUHM I1epefaTOyHbIM YHCJIOM
H Ccuaa, JAeficTBylOlAa% Ha Kojeca,
yMmenblwaercs.— [Tpum. ped.
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CoBpeMeHHbIH yeNoBeK ua-
cTO MOXeT HabJwlaTh noj106-
Hble OpeoJbl ¢  camoJera.
Korga Bam mnpuAeTcs JeTeTb
Ha camoJjere, csjabTe ¢ MPoO-
THBOMOJOXHOH COJIHLY CTOPO-
Hbl M MocTtapadTech YBHIETb
opeoJl BOKPYr TeHHM camoJera
Ha  MPOCTHPAIOHIMXCA  MOJ
HUM ob6jgakax. MHe Kak-ToO
MOCYACTAUBHAOCH  3aMETHTh
TakoOH OpeoJ, COCTOSILIMHA H3
TpeX TMOJHBIX CIEKTpoB. Bo-

obule Xe yaaBaJochb HabJIO-
nate u  QororpadpupoBarth
opeoJibl, coflepKaliHe 40 MATH
MOJHBIX CIEKTPOB.

[Touemy Bo3HHKaWT oOpeo-
abl? [ToueMy opeon okpyxkaer
TeHb ronoBbi? B kakoii mocae-
JOBATEJNbHOCTH DPaCHOJOXKeHb
UBeTa B KaXxjoM Koabue? Kak
3aBHCHUT Opeos OT paamepa
YaCTHL, «CO3LAI0LUHX» TyMaH?

164, c. 555; 165, ¢. 180—184;
360, ¢. 68—70; 361, ¢c. 4, 5;
362, c¢. 138, 139; 380; 536;
954, ¢. 231, 232, 259—261;
983, ea. 7; 1016; 1017; 1019;
1028, c¢. 130; 1149—1156;
1499; 1626.

5.80. Benuni. [Touemy ConHue
1 Jlyna nopo#l 6biBaOT OKpY-
JKEHbl  SIpKOH  MOJIOCKOH —
BenuomM? OO6bluHO BeH”el —
3T0 mnpocto OGenas MNoNOCKA
BOKPYT CBETHJA; OJHAKO MHOI-
Ja 3a 6e/10i MoOCKOH caenyeT
rony6asi, noToM 3ejeHas H
kpacHas. Ecan Bam noseser,
TO BBl CMOXeETe€ YBHIETb
Jaxke JBa TAaKHUX CIeKTpa.
Yem BHI3BAHO 3TO CBeuyeHHe?
[Touemy BeHeu He Bceria Obl-
Baer MHoOrouserHbiM? Yem on-
pelensiercd IIMPMHA BeHLA?
MoHo /M npejackasatb pac-
MoJIOXKEeHHEe UBETOB B BeHIe?

164, c. 547; 165, c¢. 178;
360, c. 78, 79; 536, 954;
983, ea. 5.

busnueckuil deiiepsepk

5.81., Beneu Ha MOpO3HOM
crekae. [lpoxoast xoJoRHOH
3UMHEH HOYbIO MUMO 3aMep3-
med BUTPHHbI MarasuHa, MoX-
HO 3aMEeTHTb, 4YTO OTHH BHYTPH
MarasuHa OKpy»>KeHbl UBeT-
HblMu Kosabuamu. Ha nepsbtil
B3rIsi 3TH [IBEeTHble MOJOCHI
He OTJIHYAIOTCS OT COJHEYHOro
wau ayudoro BenuoB. OjHako
B OTJHMYMe OT TeX BeHLb,
KOTOpble Mbl BHIHM B BHTPHHE
MarasuHa, HMeIOT  4YepHbIH
user. Yem ob6ycsaoBieHo Ta-
Koe pasauune? Uem BooGuIE
06bsCHAETCA NOfABJICHHE LBET-
HBIX KOJelLL?

954, c. 226—228; 983, c. 157.

5.82. «Kosbuo bumona». JIpy-
rofl TUm BeHLUA (3TOT BeHeLl
ropasao GoJblue 110 pasmepy,
ero yrJjoBOH paauyc JLOCTH-
raer 15°) — Gesioe M KpacHo-
KOpHYHEBOE <«KOJbUO buuo-
na», Koropoe ofpasyercd
BCJEACTBHE paccesiiuA B ar-
mochepe BYJNKAHHYECKOH Mbl-
au. [locne HekoTOpbIX H3Bep-
KEHUH BYJKAHOB COJHUE B
CyMepKH  OKpallupaercs B
npekpacHble 30/10Thie TOHA; CY-
mMepeyHoe He6O obpeTaer HeBe-
posiTHoe GOrarcTBO Kpacok;
TorAa >ke Ha Hebe MOSABJASETCA
BTOopod (cM. 3ajgauy 5.60)
«OypPNYypHLIA Jyu», KOTODBIH
coxpaHsieTcsi B TeyeHue He-
CKOJIbKHX 4acoB HocJe 3axo-
na connua. Kakos pasmep at-
mocdepHbix yacTHU, 06yC/aoB-
JIUBAIOHIUX TaKOH  KpacHo-
KOpHuHeBbill uBer. Bynper am
«koablo bumona» okpameHo,
eC/li pa3Mepbl 4acTHU KoJeb-
JIOTCSA B IUHPOKUX rnipefenaax?

164, ¢. 555; 165, ¢. 178; 191;
536; 954; 983, c¢. 167, 243;
1104—1108; 1109, c. 430—
434, 441; 1110.

5.83. BeHubi BOKPYr YJHYHbIX
¢donapeii. Bo Bpemss HouHOH
MPOry/KH Bac MOXeT TMopa-
3UTb PajyXKHbI Opeos BOKpPYT
yauunbix onapeit. Ogunako-
Bbl JIM NPOHCXOXKAEHHA 3TOTO
sIBJ€HHsl, BEHULOB BOKPYT COJIH-
a M JyHbl, 8 TAKXE€ BEHLOB,
HabmoJaeMblXx B BHTpHHE Ma-
razuna? CyuecTByeT mpocToH
crnocob MNpoOBepUTb, €CTb JH
MeXAY HHMH XOTb Kakoe-TO
orauyue. OCTaHYTCS JH BEHLbI
B KaXXIIOM H3 Tpex cjydvaes,
ecM  3aKpbiTb  yeM-HUOYIb
CBET OT YJUYHOro ¢oHapH,
JaMMOYkKH B BHTpHHE WM
connua u ayus? Ecau kakofi-
TO U3 HHX HCYe3HeT, TO IOMbI-
talitecb OOGDBACHHTb, 4YeM OH
OT/IHYAeTCA OT BEHLOB APYTHX
BHJOB.

954; 1091, c. 224, 225; 1157;
1158.

5.84. «Cunsis ayna». Mosa 6a-
OywKa pojAOM H3 MaJIeHbKOFO
ropogka Aampo B wWTare
Texac, «HacejqeHue» KOTOpO-
ro CocCTaBJsieT BCEro OKOJO
100 uesoBek, kyp u cobak.
[To Bbipaxenuio 6abyuikH,
NpasgHUK MPOXOAHT B AJHUAO
JUUIb «HA CHHIOI JYyHY». Kak
yacTo GbiBAaeT «CHHAS JyHa»'?
U Boo6uie nouemy 6bl JyHE He
6blTh cuHHEH? A moxer Ju
cratb CHHUM cojHue? Moryr
JU COJHUE HWIH JyHa OHTb
3e/1eHbIMHU?

536; 954; 983, c. 242; 991;

1014, c.
1159—1162.

421—423; 1101;

! SIanenne 3TO HACTONIBKO peAKoe,
YTO BOWNIO B aHTJIMHCKYIO [OTOBOPKY
«OpHaX bl NPH CHHell JiyHe» (HeuTo
6aH3Koe, HO He TOKAECTBEHHOe pyC-
ckoil norosopke «Korma pak Ha
rope CBHCTHET»).— [Tpum. peod.
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6/JHM3KO K BaMm, TO BeTep iyer
CO CTOPOHBI TYYH, MNOCKOJbLKY
MOTOK  XOJIOJHOTO  BO3]YyXa,
YBJIEKaeMoro JoXiaeM, Ha-
TIPaBJeH BHH3.

3.87. Tenuo, uayutee or najb-
1a, corpeBaeT X)HIKOCTb B TOM
mecTe GaHKH, KOTOPOro Kaca-
eTcsl naJjel, H ee IJIOTHOCTh
ymenbwaercsi. OKpyxarouiue
CJIOH GoJiee TIOTHON KHIKOCTH
BLITECHSIIOT 3Ty  KHJIKOCTb
BBEDX; OHAa MNOJHHMAerTcsi Ha
NOBEPXHOCTb, pAacTeKaercst H
OXJlaXKJaeTcs TaM A0 TeX Top,
NMOKa HE HauYHeT CHOBA OMyC-
KaTbCsl BHH3. AsOMHHHeBbe
OMHUJAKH AeNaloT 3TY UHPKYJIs-
LHIO XXHIKOCTH BHIHMOH.

3.88. Pannum Beuepom, kKorja
TeMmreparypa mnajgaer, IepeBo
OKas3biBaeTCs pe3epByapom 6o-
Jiee TelJoro Bo3yxa, KOTOpbii
B pe3ysbTaTe KOHBEKUHH MOj-
HHUMaeTcsi BBepx. Hacekombix
NPHBJEKAeT TerJo 3TOr0 BO3-
AYIIHOr0 MOTOKa, a TaKxKe,
BO3MOXKHO, BJIara, Koropas 06-
pasyercsi B HeM, [OCKOJBKY
NpH nogbeMe BO3IYX OXJax-
JaeTcsi U B HEM IPOHCXOMHT
KOHJIEHCauHs mapa.

3.89. Kamenb Ha gHe Harpe-
BAETCA COJIHEUHBIMH JIyyaMmH,
M Tensasi MeHee TLJIOTHAasl BO-
Ja KOHBEKIHOHHBIM TOTOKOM
YBJIEKAeTCA OT Hero K nosepx-

HocTH. KpeseTkam, BHAUMO,
HpaBHTCS Temaas Boga {(a BO3-
MOXKHO, H Te OpraHHuYecKHe Be-
ILecTBa, KOTOpbie HeceT 3TOT
TIOTOK), HO OHH He JIOGST COJl-
HeyHbld cBer. [lostomy oHu
TLIBIBYT B KOHBEKIHOHHOM MO-
TOKE€ BBEpPX, HO, JOCTHTHYB
OCBEILEHHOH COJIHLEM NOBepX-
HOCTH, CHOBa ONYCKAaKTCH Ha
JHO.

3.90. Bonbwass uacte H36bI-
TOYHOrO Temnaa TepsieTcsi GJa-

rofaps yBeJHUYEHHIO [OTOKa
Telaa, MepeHoCHMOro KpPOBbIO
K MOBEDPXHOCTH KOXH, H IOBbI-
IIeHHOMY noTtooTaeneHHo. Ho
3TH NpoLeccbl MOTYT Takxke
NPHBECTH K HEKOTOPHIM, yalle
HE3HAUHTEJbHbIM, a TOpOH
Cepbe3HbIM HAPYIUEHHSM B Op-
raHuaMe. YBeJHueHHe I[PHTO-
Ka KPOBH K KOXe MOXeT
YMEHbLIHTh KpPOBOCHabKeHHe
Mo3ra, 4TO B CBOIO oOuYepeilb
MOJXXeT NpPHBECTH K IOTepe Co-
3HaHHUA, 0COBEHHO B TOM CJy-
qae, ecJH 4eJ0BEeK Pe3Ko MOji-
Humaercs. IToBbilierroe MoTo-
OTHAeJeHHe Bhi3biBaeT obecco-
JHBaAHHE OpraHU3Ma, Ccompo-
BOXKJatouieecsi TOLWHOTOH, Cy-
JOpOrami, HapylieHHeM Kpo-
Boo6pauienusi. Ecau ¢ notom
TepsieTcs NpHMepHo 2% obiie-
ro KOJIHYeCTBa BOAbBl B Opra-
HH3Me, TO YeJOBEK HCIIbIThiBA-
eT CHJAbHYW0 Xaxnay. [lorepsi
10 7% BOAB MPHBOAHT K CHJlb-
HOMY HapYIIEHHIO KpOBOOG-
palleHHsT H, BO3MOMKHO, Haxe
cmepTH. Ileperpes Tena conpo-
BOXKJaeTCA TeMH Ke CHMITO-
MaMH U BBbI3bIBAeT IOTepio Co-
3HAHHSA, HHOrJa CO CMepTeJb-
HbIM HCXOJOM.

3.91. Eciu Bbl XOTHTE, 4TOODLI
K HauvaJy 3aHATHH Kode Obia
noropsiyee, CJAMBKH cJegyeT
HaJHBaTb  HEIOCPEICTBEHHO
nepej norpebJeHHeM, TaK Kak
oHu oxsnagAT kode, Pacrsope-
HHe caxapa TakxKe cnocolCT-
ByeT OXJaxKAE€HHIO Kode, no-
CKOJIbKY TIPH pacTBOPEHHH Mo-
raouiaercss sueprus. Paswme-
LUHBaHHE ITOHHXKAeT TemIepa-
Typy Kode, ycKopsis TepeHoc
6oJsiee ropsiuell )KHIKOCTH K MO-
BEPXHOCTH H K XOJIOJHbIM CTEH-
KaM 4YalWKH [0 CPaBHEHHIO C
06blyHOH KOoHBeKLHel. Merai-
JIHYECKas JIOXKKa MONJoinaer
TErJIO H cNocobCTBYET ero yHo-
Cy H3 XKHAKOCTH, OTAaBasi ero
KOHBEKLHOHHBIM  BO3[IYLIHBIM

MOTOKAM W H3Jyuyasi B OKpY-
xapowee npoctpauctso. [lo-
CKOJIbKY YepHBIH npegMeT Jyu-
e H3Jy4aer Tero, 6esbti Ko-
e ocreiBan 6bl  MelJeHHee.
AnasoruuHoe  paccyxjenue
CIpaBelJHBO W [/ LBera
yawkd. OgHAKO OTHOCHTEJb-
HBI BKJAd Kaxj10ro H3 3THX
(akTopoB B OCThIBaHHe Koge
noka He HccaegoBaH. [Touemy
6bl BaM He 3aHAThCS 3THM?

3.92. Mounekysbl KpackH H0J-
JKHBl NpOIH(PPYHIUPOBATL OT
HeraTHBa K NO3HTHBY Ha pac-
CTOsSTHHEe TpHUMepHO 250 MKM
3a BpemMd NPOSIBJEHHST, KOTOpOe
Iast Kaxjaoro ¢oroannapara
HMeeT onpefeJeHHOoe 3HaYeHHe
(B coBpeMeHHbIX oTOannapa-
tax «[loasipoug» oHO cocTaB-
JsieT O0KoJ10 | MHH). Bpewms,
3a KOTOPOE MOJIEeKYJbl NPOXO0-
JAT ONpefeNeHHOe PacCTOsIHUE,
3aBHCHT OT CKOPOCTH HX JBHU-
JKEHHs, Ta e B CBOI oOye-
peab onpegeasieTcsi TeMmIiepa-
Typo#. IlonuxkeHue Ttemnepa-
Typbl yMEHbLUAeT CKOPOCTh
JBHXKEHHA MOJIEKYJ H 3aMej-
JISIeT HX TNepexoj Ha IO3HMTHB.

3.93. boJsiee BHICOKasi Teme-
paTypa B UEHTpe ropoga mno
CPaBHEHHIO C ero OKPaWHAMH
H TpUropogaMH o6bsiCHsieT-
cl HeCKOJbKHMH MPHUHHAMH:
1) B ropome meHblue Hcnape-
HHe (a OHO CONpPOBOXKIAaeTcH
TNOTJIOILEHHEeM 3HAaYHTEeJbHOTrO0
KOJHYecTBa Terja, CM. 3aja-
gy 3.52); 2) MOCTOBBIEe U 371a-
HHSl HaKalJHBaKT GoJbliie
Teria, 4eM MouBa; 3) H3-3a
60sbIIOH BBICOTHl CTPOEHHH H
HX CMenH(pHYEeCKOro pacroJo-
JKeHHUs1 BeTep B ropone caabee,
K menee cyliecTBenHbiM ¢ak-
TOpaM cjaeayer OTHeCTH Y6OpKY
CHera 3UMOH M BblaeJieHHe Ten-
Jla pa3/JiMUHbBIMH MeXaHH3MaMH
(B TOM 4HCJIe aBTOMOGHJSIMH) .
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5.73. NNepnamyTposnie obaaka.
O6naka He Bcerna GLIBatoT
6envie unu Temuble. HHorna
Ha He0e BO3HHKAIOT TMepJaa-
MYTPOBblE, HJH KeMUYyXKHble,
obJlaka, HMelLHe O4YeHb Kpa-
CHBBLIE, HeXKHble TOHA. Takue
obJlaka O4eHb peldkd u HabgIo-
JaloTcA  JUllb B BBICOKHX
wuporax. [Tocne 3axona conn-
ua OHH MNOpOH ObIBAIOT Ha-
CTOJIbKO SIDKMUMH, 4YTO CBeT
OT HHX OKpalluBaer Jexa-
mui Ha 3emJje cHer. KakoBbhl
OCOOE€HHOCTH 3THX 00/1aKOB H
4TO MPHIAET UM TaKYyl OKpac-
Ky? He o6ycaoBiena nau oua
KakKHM-TO 0COOGbIM pa3MepoM
yactul, OOpa3yloUHX  3TH
ob6naka? Ilouemy mnepsaamyt-
poBble o6Jaka BCTpedaroTCs
KaKk TMpaBuIO0, B  BbICOKHX
UIMPOTAX MW HaXoAsTC Ha
BbicoTe 20—30 kM?

361, ¢. 20—21; 28—29; 362,
c. 74, 75; 536; 954, ¢. 233—
236; 1124—1129; 1260.

Unrepdepenuns

5.74. PaayxHbpie Koabua B
sanbiaeHHom 3epkane. Eciu
Bbl MOCMOTPHUTE HA OTpaKeHue
B 3anblIEHHOM 3epKaJje He-
60/bUIOH  J1aMMOYkKH  (OHa
JLOJXKHQ HAXOAUTbCA MPAMO
nepei BamHu), TO YBHJHTE,
YTO 3TO OTPaKeHHe OKDPYXKEeHO
panyxHoH Kaemkod. B yncTom
3epkajse Takas KaeMKa He
BO3HHKAET — 3epkajo o06d3a-
TEJIbHO JLOJIXKHO OBITh MbIJIbHBIM
MAM CcJerKa 3arps3HeHHbM'.
[Touemy nosiasieTcs Kaemka?
Ckonbko B He#l  MOJOCOK
kaxporo usera? [lTouemy 3zep-

! 3Tn onmiTH ouyeHb XOpOWO HpoO-
BOAMTb C 3€pKajoM, MO HOBEPXHOCTH
KOTOPOrO HpeABapUTENbHO [OKaTaslu
LIApHK H3 MJIACTHAMHA, H OGbIYHBIM
toHapukoM.— [Tpun. ped.
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KajJ0 HempeMeHHO JOJIKHO
6bITb MblJIbHBIM HJH M'PA3HBIM?

1130; 1131.

OcBenieHHoOCTh

paccesiHue
HHTEHCHBHOCTD

5.75. Jlyu npoxekropa. [loue-
(Tex,

MY JY4H MPOXKEKTOPOB

KOTOpble MPUMEHSIH BO Bpe-

| M1 BTOpPOH MHDOBOH BOWHHbI

aas1 OOHaPYXKEHHA BPaAXKECKHX
CaMOJIETOB, @ TeNepb HCMOJb-

| 3YIOT [J/1Sl pPeKJIaMbl) TAaK Pe3KO

0o6pbIBAlOTCA B BO3jAYyXe (pHC.
5.75)? He ponxen am ayu
cjaberb MOCTeNneHHOo?

954; 1147.

Puc. 5.75.

5.76. 3oaMakaJbHbIH CBeT H
nporusocusinie. Korpa Bawm
cjayuutrcsi Ge3NyHHOH HOYbIO
OKa3aTbcsl BAJH OT FOPOILCKHX
oruell, mombiTalTech HadTH B
Hebe 30jMaKalbHbIi CBeT H
NpOTHBOCHSIHHE.  30AHaKalb-
HbI#  CBeT — 3TO TyMaHHbIH
TPEYroJbHHK, KOTOPHIH MOXHO
Ha6JofaTh Ha 3anaje B Teye-
HHE HECKOJbKHMX 4acOB MocJe
3axoja Co/iH!la MJIHM Ha BOCTO-

Ke — fnepel €ro  BOCXOJOM.
TpeyronbHHK 3TOT MOYTH TakK
XKe [ApoK, Kak MuJeuHblil

[1yTe, u opuenTHpOBaH BJOJB
MJIOCKOCTH 3KAUOTHKH. [lpo-
THBOCHSIHHE — 3TO  JOBOJIbHO
cnaboe cBeyeHHe, BO3HHKAIO-
1mlee B TOH yacTH Heba, KOTO-

pasi MPOTHBOMOJOXHA MeCTO-
HaxOXKAeHHI cojHua. UYem
OOBSICHUTD TaKHe CBeYyeHHd
B HOYHOM HeGe?

954, ¢. 289—292; 1143—1146.

OrpaxeHue

5.77. TMojockn ceeTa Ha Ber-
posoMm ctekae. Koraa Houblo B
LOXKIb Bbl ejleTe Ha aBTOMO-
6ujie, TO Ha BETPOBOM CTeKJe
MOXeTe  yBHJAeTb  MOJOCKH
CBETa, KOTOpble CO3aI0T YJHY-
Hble oTHU (puc. 5.77). Kaxaas
MOJIOCKA Ka)Kercsl MpPOXOAf-
el yepe3 HCTOYHUK CBeTa,
npHYeM 4YeM MeHbllle HCTOYHHK
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H cJierKa pasjefeHbl, Tak 4TO
MBI  MOXEM pasjJHYHTb HX
(cm. 3amauy 5.44). Opnako
JHCTepcHsl, KOTOpOH 06ycsoB-
JEHO  pasjie/leHHe  [BeTOB,
3fgecb  MPOHCXOAHT  HHaue,
Hexxenun B mnpusme. [lepBoe
yKa3aHue Ha HCTHHHYIO MNpH-
YHHY 3TOH JMcrepcuH paer
HaMm CyllecTBOBaHHE JOMOJHH-
TEeJABHBIX paiyr (cMm. 3ajauy
5.34).

lIseTa B noGouHo# paxmyre
pacrnosarawoTtcs B 0o6paTHOH
Noc/1e0BaTeIbHOCTH, TaK KakK
OoHa ofpa3yeTcsi B pesysabTaTe
JABYKDaTHOrO OTPaKeHHs cBe-
Ta BHYTPH Ka)KIOH KaIllH.
B stom cayuae Jyun cBera
BBIXOISIT H3 KallJIH MOA APYTH-
MH yrJamH, 4eM Te, KOTopbie
jgawor ocHoBHYyl paayry. Tak
KaK CHHHH CBeT mnpesomJsier-
CAl  CHJIbHee, 4eM KpacCHbiH,
KalJH, OTBETCTBEHHbE  3a
CHHHH UBeT B NOGOYHOH pany-
re, NOJKHb! ObiTb BHAHBI MOJ
60/IbIIUM YIVIOM, 4e€M KallJlH,
narmouiHe KpacHbif usetr. [las
OCHOBHOH paiayrd cnpaBeiJiu-
BO O6GpaTHOe, MOCKOJbKY MpH
ee o0pa3oBaHHH JydH OTpa-
XKalTcsl BHYTPH KalJH OIHH
pas. [IosTomy nopsiioK U BeTOB
B OCHOBHOH H no6ouHo# pany-
rax pasHblil.

B na6opaTopHBEIX YCJIOBHAX
yaaBaJjocb Ha6JIOfaTbh OIHO-
BpeMeHHO OoJibllie ABYX paiyr
{cm., Hanpumep, American
Journal of Physics, 44, 421
(1976)]. CymecrtByer  He-
CKOJIbKO c006L1IeHHH 0 HabJlo-
JEeHUH pafyrH TPeTbero nopsij-
Ka (cooTBeTcTBYMOINEH Tpex-
KpaTHOMY BHYTpPEHHeMy OT-
paxenuto). CosHUe TPH 3TOM
6b110 HHM3KO Hal TOpPH3OH-
TOM, MOJ TE€MHBLIMH O6JaKamH.
Pagyrd BBICIIMX TOpPSLKOB
HabmogaTe He yjpaercsi, Tak
Kak OHH cyafee paccesiHHOTO
cBeTa He6a U 6JHKOB OT CBeTa,
paccesTHHOro OT BHelWIHeH mno-

BEPDXHOCTH Kamnejab (KOTODPBIH
BoO6LIEe He mpeTepneBaeT OT-
paxKeHHH BHYTDH KamjH).

5.33. HepasHomepHoe pacrpe-
JleJleHHe KPacHOro 1BeTa B pa-
ayre O6BACHSeTCS TeM, uTo
BO BpeMsd MajeHHs KalJH
CIUIIOLIMBAIOTCST Haberamwouum
NOTOKOM BO3/lyXa MO BEPTHKa-
au. Cser, KoTopblli o6Gpasyer
BePXHIOIO 4acTb AYNH, MPOXO-
JAHT 4epe3 3TO CIJIIOCHYTOe
ceyeHHe, M MO3TOMY KpacHbIH
LBeT cMelllaeTcss BHH3, BHYTPb
paayru. B pesyabraTte BHIH-
Masi HaMH KpacHas I0J0CKa
paayrH CHJIBHO ocJsabJsercs.
['opusonranbHoe ceuexHe Kan-
JIH ocTaercs KpyrabiM. [Tosto-
My cBeT npH o6pa3oBaHHH
BepPTHKAJbHBIX Y4YacTKOB pa-
JAYTH TIPOXOAHT 4epe3 Kpyrjoe
cedeHHe KalllH, M LBeTa 3THX
y4acTKoB HopmaJsbHbie. Ha
KalllH MeHbIlero pasmepa mno-
TOK BO31yxa BJHAET cJaabee,
MO3TOMY OHHM [Jal0T HOpMaJb-

HYIO paayry.

5.34. Tlpu TouHoM pacueTe HH-
TEHCUBHOCTel CBeTa H IBeTOB
B pajyre y)Ke He 10CTaTOYHO
paccMoTpeHHsi JydeH, mpoxo-
OSIIMX ~ CKBO3b  KalJio,—
3gech HeoOXONHMMO YUHTBHIBATh
BOJHOBYIO MPHPOAY  CBera.
[Tpu stom BoisABAsIIOTCH GodJiee
ToHKHe 3¢ ¢exTbl. CTaHOBHTCS
BO3MOXKHbIM 60Jiee TOYHO OI-
penesuTh YIJOBOe pacnoJo-
JKeHHe UBeTOB. Y jpaeTcs ycTa-
HOBHTb CBSI3b MeXKIy H3MeHe-
HHEM 1IBeTa H U3MeHeHHeM pas-
Mepa KamaH (cM. 3ajauy
544). WU camoe ryaBHOE —
HHTepdepeH HOHHbIE SIBJIEHHS
no3BOJSAIOT OO6BACHUTL 06pa-
30BaHHe 6oJee caabbix OyT,
KOTOpbie H3peaKa Haba01a100T-
€Al HU2Ke OCHOBHOH H BbILIE TI0-
6ouHOil pagyr. DTH caabble 1y-
rH 00yCJOBJIeHbl BTOPHYHBIMH
MaKCHMyMaMH  HHTepoepeH-

IIHOHHOH KapTHHBI, HHTEHCHB-
HOCTb KOTOPBIX CYILIECTBEHHO
HHKE€ HHTEHCHBHOCTH IVIaBHBIX
MaKCHMYMOB, BO3HHKAIOLIUX
TOJBKO B CJAy4yae J0CTaTOYHO
OJlHOPOJHBLIX MO pa3sMepy Ka-
neJb.

5.35. Tauacrts He6Ga, rge o6pa-
3yIOTCS paAyrH, HMeeT HeKOTO-
pylo o6y (¢poHOBYIO) sp-
kKocTb. OcBeweHHocTh 3TOH
yacTH Heb6a oTyacTH 06YycCJIOB-
JeHa Takxe O6JHKaMH coJ-
HEYHOTro CBeTa Ha HapyXKHOH
noBepxHOCTH Kameab. Cser,
OLHOKPAaTHO OTpaKeHHbIH
BHYTpPH Kalesab, sipue BCero
TaMm, TIe HaXOmHMTCH panyra,
HO OH MOXKeT nornagatb K Ham
TakXe W OT Kamejb, pachno-
JIOXKeHHbIX MOJ MEHbLIHM YT-
JIOM BO3BBILIEHHS K TOPH3OH-
Ty. [TosTOMy yuacTok Heb6a
HHXKE OCHOBHOH palyrH oka-
3bIBAa€TCs JIOCTAaTOYHO OCBe-
wenHbiM. OJHAaKO cBeT, OLHO-
KPaTHO OTpakeHHbI BHYTPH
KamneJjb, pacnofioXKeHHbIX Bbli-
e Tex, YTO CO3JalT OCHOB-
HYIO pajayry, He MOXeT HpH-
XOAUTh K HaM. AHajoruyHas,
XoTst M o6parTHas, CHTyalHs
CKJaJblBaeTcsl B cJayyae ABY-
KpaTHOro OTpa)KeHHs CcBeTa
BHYTpH kanuau. Haubosee sp-
KHA Ty4yoK JIBYKpPaTHO OTpa-
JKEHHOrO CBeTa MCXOAHT OT
no604HOH palyrd, OH Takxe
YyaCTHYHO momnajgaet K Hab.io-
gaTesqi0 OT Kamnesb, pacrnoJo-
JKeHHbIX Bbille Tex, 4To obpa-
3yl0T no60YHYI0 paayry, HO OH
HEe MOJXeT TNpPHXOIHTb OT Ka-
nejb, pacHnoJOXKEHHbIX HHXKe.
[TosTomMy HHXKe OCHOBHOH pa-
Jlyrd H Bblile NO60YHOH BO3HH-
KaeT JOMOJIHHTeJbHbI CBeT,
a nojoca MeXAYy paayramH
oKasbiBaeTcsl Gosee TeMHOH.

5.36. CBeT paayrd nosasipuso-
BaH napajjieJbHO €e yre, 4To
06yCJIOBJIEHO  MpeJoMJIeHHEeM
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Puc. 6.5. «Koeda s 6btra mairens-
KOU, 86b1COKA1ACTOTHOLX neyed euje
He 6bLa0 U HA 20TOBKY UMO20A YXO-
oua yeavtli wacs.

PYKY B BBICOKOYACTOTHYI)
eyb, TO TOXKE MOXKETe XOPOIlo
NPOXKApPHUTLCSI BHYTPH, OCTaB-
IHCb PO30BBLIM cHapyxH. [lo-
4eMy TOKH BBICOKOH 4acToOThl
(MUKDOBOJIHHI) 06Ja1ai0T Te-
nioBblM AedcTBHeM? U BooGie
noyemMy OHH CNOCOGHBI KAPHTb
MsCco?

1492.

JAeKTPHUECKHH TOK
TENJOBOE CBEYEHHE

6.6. Tlopa 3axwurars caer.
CKOJIBKO BpEeMEeHH IPOXOAHT
MEX1y MOMEHTOM [0BOpOTa
BbIKJIIOUaTeIs] M MOMEHTOM,
Koraa Jamiouyka 3aropaercsi?
Tpe6yercst 11 Kakoe-TO Bpems,
4ToOb! 3JIEKTPOHbLI MO HPOBO-
lam «1o6paJjHucby 10 JaMIoy-
KH? Yepe3 kKakoe BpeMs nocJe
TOro, Kak B LeNH Moliesa TOK,
JlaMMOYKa HayHHaeT CBETHTb-
csa?

1312;  1430;
c. 162—163.

1440; 1410,

152
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JJeKTPOCTATHKA
(6.7—6.18)

Pa3penenue 3apsaos
3JEKTPHUECKOE MoJie
paspsin

6.7. Ilo KoBpy x0aUTH omacHo!
HHorna Bac moxer «ynapuTb
TOKOM», €CJI4 Bbl IPOCTO NpPOH-
JeTechb 110 KOBpY WJH roep3ae-
T€ Ha CHJAEHbH aBTOMOOHJSA.
OueBHAHO, [IPH ITOM KAKHM-TO
o6pa3oM HakalJiHuBgeTcsi 3a-
paa. Moxere jiu B 6ostee nmoj-
po6HO OODBACHUTb, UTO HMEH-
Ho mpoucxoaut? flouemy, Ha-
npuMep, Bac «ObeT TOKOMD>,
Korja Bbl WjeTe [0 KOBpPY, HO
HHYETO He CJIyuaercs, ecJid Bbl
cTonte Ha HeMm? [louemy 3Tu
3¢ peKThl 3aBUCAT OT BPEMEHH
roga?

Ha 3ansrtusax no ¢wusuke
OGbIYHO JEeMOHCTPUDPYIOT ApY-
FOH OIBIT: YTOGB HAJJIEKTPU3O-
BaTb CTEKJSIHHbIE NaJOUYKH, HX
SIPOCTHO HATHPAIOT KOIAYbHM
ME€XOM HJIH 4eM-TO MOA0GHbBIM.
[Touemy HX Tak HatupaioT?
Byayt nu OHH 3/1€KTPH30BaTh-
¢ MeJJeHHee, eCH TepeTb UX
crnokoiiHee? JleHCTBHUTENBHO JIH
TPEHHE HrpaeT KakKylo-TO pOJib
B ekTpH3auuu? [louemy 3Hak
3apsilia NajJoOYKH 3aBHCHT OT
TOro, yem ee wartupawot? [lo-
ueMy, HakoHell, 3apsJ NajJouKu
yMeHblIaeTcs, ecjd ee noaep-
KATb Hal 3aXKXKEHHOH Ccnuu-
Kon?

300, c. 168—170; 537; 1288—
1297.

6.8. Kaneabnuua KeabBuna.
Yacto ngemoHcTpuUpyeTcs H
ApYrOH  ONBIT — KalleJbHHIIA
Keabeuna (puc. 6.8). Bkparue
CYyTb €ro TakoBa: Boja Kanaer
CKBO3b JIBe XKeCTsHble GaHKH,
KOTOpble COeJHHEHbl MPOBO-
JOM, KaK IOKa3aHO Ha PHCYH-

Ke. Uepes HekoTopoe BpeMsi on- |
Ha Iapa »KecTSIHOK 3apsiKaert-

" Cs MOJIOXKHUTEJNBbHO, a apyrasg —

orpuuarenbto. [Touemy? Ilpu-
60p Kak OyATO CHMMeETDHUEH.
[Touemy xe Gauku 3apsKaOT-

' ¢ no-pasHomy? Moxere Ju

Bbl, B 4aCTHOCTH, 06'bHCHPITb,
NoYeMy HauuHaeTcd Hakoijie-

E

;

|

HHe 3apanoB? g
155, ¢. 261—262; 1460. ‘
|

é

i

i

f

]

i

Puc. 6.8. Jaextpocraruseckasn Ka-
neavnuya Keavsuna.

cTpyiku Boabl. OGbIYHO TOHKas
CTpyHKa BOJbl BHH3Y ApOGHT-
¢ na kanau. OnHako, eciH
NOJHECTH K CTPYHKe 3apsiKeH-
HbIl TMpeaMeT, OHa [0 KOoHLA
ocTaHeTcss cnouHod. Ecau
3apsii InpeamMera JOCTATOUHO
BeJIMK, TO CTPYHKA NpHUTAHETCS
K Hemy. Kak 310 06bSICHUTB?
[Ipexxne Bcero, KOHeUHO, HyX-
HO OO'BSICHUTB, MOYEMY CTpyli-
Ka BOJbl OOBIUHO APOOGHUTCS Ha
KarluIy.

6.9. daexrpuueckoe mnoJe u‘

322; 1283—1287; 1450,

c. 238—243.
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TIOAWEYMTEC
“YAEsHOR
A0AvHOWN

AKycTHYecKasi NPOBOJAHMOCTb
cayx

1.72. Xopowo JH Mbl onpene-
JsieM HanpasJeHHe 3ByKa?
Baaropapsa Tomy, 4TO y Hac
JIBA yXa, Mbl MOXKeM He TOJbKO
CnbllIaTh 3BYK, HO U OMpene-
JATb ero HanpasieHue. Ecau
HOCTPOUTb TpadUK TOYHOCTH
onpejeleHHs HanpagsJ/eHus
JJ/I1 YUCTOrO TOHA B 3aBHCH-
MOCTH OT €ro 4acroTbl, TO
MOXHO yBHAETb, 4YTO Halla
CnocoGHOCTb OMpejensitb Ha-

24

NAPABOALMEC-
KA MAKPOPON,
NOCAYWAWTE

3r0B0PHI
)E(:MTE/\E AV

NpaBJeHHe HMeeT HEeKOTOpoe
JIOBOJIbHO MOCTOSIHHOE 3Haue-
HHE BO BCEM JMaNa3OHe CJbl-
IIMMBbIX  YacTOT, HCKJoUYas
yuactok 2—4 kI'y (puc. 1.72).
[Touemy oHa  yxyaliaercs
B 3TOM JlMania3OHe, TOTla Kak
U aaa 6oJiee HHU3KHX, H AJ4
6oJiee BbICOKMX 4YacTOT OHa
OKa3blBaeTcs 3aMeTHO Jyylue?

159, c¢. 322—329; 1554; 1555;
80, ¢.731; 150, c. 196—197,
204—207.
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Puc. 1.72.

Mpstubcs nop nopywky! Captwuuwib a4 8o cHe? KTo-TO0 TaM kpafercst 8 ryakoH TullHHe!

YnapHbie BOAHBI
npeJjomJeHHe

1.73. Koraa camoner mnpe-
ojoJieBaeT 3BYKOBOH Oapbep.
Yro sBJseTCS NPUYHHOH rpo-
MOBOTO yjapa, KOTOpbIH Mpo-
M3BOJASIT CBEPX3BYKOBblE ca-
mMoseTbl? Bo3HuKaeT JaM 3TOT
«IPOM» TOJbKO B TOT MOMEHT,
KOTla caMmoJieT TMpeofo/eBaer
3BYKOBOJt 6apbep? 3aBUCHT JH
OH OT Wwyma JBHrarejef?
HUHorna Mbl cAbllUMM He OIHH
ynap, a aea noapsia. [louemy?
3aBUCHT JH «TPOM» OT BHI-
cotbl nojera? Kak ckasblBaer-
¢l Ha 3TOM 3(QdeKTe pexuMm
nojera camoJsera: Habupaer
JH OH BBICOTY, TEPHET €e WU
coBeplwaer pasBopor? Ilpu
OJIHUX YCJOBHSIX CAMOJET Mpo-
M3BOJIHT «CBEPXTPOM>» — 0CO-
6€HHO CHJIBHYIO YIapHYIO BOJ-
Hy. Ilpu npyrux — ynap Bos-
HHKaeT, HO He JOXOLHUT [0
noBepxHocTH 3emyHu. Kak 3to
OGBSICHUTDL?

288—298; 290, 300, c. 145—
202; 310, c. 375—384.

Yaapuoie BOJHDI
oTpaxeHue

1.74. Packath rpoma. Korxa
1 6blJ MaJeHbKUM, Mama 00'b-
fICHSIJ1a MHe, 4TO I'POM KaK-TO
cBsi3aH ¢ MoJHueH. Kak XKe
BO3HHKAET TIPOM, U [OUeMy
€ro pacKaThl CJbILIHLL 1OBOJb-
HO JJHTeJbHOe Bpems? Bceer-
ga au rpom rpoxouer? $ uu-
Taj, 4yto B paauyce 100 m ot
MecTa ylapa MOJHHHU BHayase
CIBILIEH  LIeIYOK, 3aTeM —
Tpeck (Kak OT MNacTylIbero
KHYTa) H TOJNBKO IOTOM —
rpoxor. UTo BbI3BIBaET 1es-
YOK M Tpeck? A uyTb jaJblie
BMECTO Pe3KOro LiefyKa CJbl-
weH B3BHU3T. [louemy?

82, ¢. 114—116; 220, ea. 6;

27
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5.61. YcuaeHue rojgyousnbl 3e-
Huta. He kaxkerca Jau Bam
CTPAHHBIM, YTO BO BpeM# 3aX0-
Ja coJiHua He6O B 3eHHTe CTa-
HOBUTCS TEMHO-CHHUM  (CM.
puc. 5.60)? He posxen snu 3e-
HUT ObITb KPAaCHBIM MO TOH Xe
caMolf mMpu4HHe, YTO M 3aKar?

466, c. 207, 208; 1075, ea. 4;
1102.

5.62. «Ilosic Benepbi». Uem
0G'bACHSIETCA PO30Bast NOJOCKA
(«nosic Benepbl»), nonnuMato-
mascsd B BeyepHHe CyMepkKH
Ha BocTtoke (cM. puc. 5.60),
KOTOPOM OKa#hMJeHa 3emHas
TeHb?

164, c. 566; 165, c. 184; 954,
c. 270; 1075.

5.63. 3enenbie yauunbie gona-
PH H KPacHble POXAECTBEHCKHE

eakn. [lponeras ua camosere

Haj TOpOIOM, Bbl, HaBepHOe,
3aMeyali, 4TO MHOTHE YJAHUbI
OCBEULEHbl 3€JIeHBIMH OTHSAMH.
Koraa e Bbl mpoe3xaere no
3THM yJauuam Ha asTomobuJe,
TO yJU4YHBle (OHADH OKa3biBa-
I0TCS1 He 3es1eHBIMH, a GeJIbIMHU.
Otkyna nosiBjsercss 3ta pas-
Hutta B uere? [louemy u3na-
Jeka poxXKJecTBeHCKas eJfaKa
KaXeTcfl KpPacHOH, XOTH OcBe-
lleHa OHA OTOHbKAMH Pa3HoOro
nBera’

1111, ¢ 172, 173; 1112,

5.64. SIpkocTb nHEBHOTO Heb6a.
[Touemy nHem He60 sipkoe? Mo-
JKeTe J1¥ Bbl IPUMEPHO OUEHHTD
ero SIpKOCTb?

164, c¢. 563—565; 170; 466,
c. 35; 954; 1075; 1100, c. 33.
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3peHne

5.65. )KeqTble OYKH AJA JbiX-
HUKOB. XOTS JIbDKHHUKM Haje-
BAIOT JKEJAThIE OYKH [J1aBHBIM
06pa3oM H3-3a MOJZbI, OHH Yac-
TO YTBEPXKAAIOT, YTO B TAKHX
O4yKax Jyylle BHIHO B TyMaH-
HOH JbIMKE, YTO OHH MOMOTaIoT
pasauyatb He6oJsblliMe CHeX-
Hble KOUKM Ha nyTH. B 3Tom
yTBepXKJEeHNH, BEPOATHO, eCTb
JIOJIST UCTHHBI, OCKOJbKY 3Ha-
MEHHUTBHIH NOJSIPHBIA HCCAENO-

Batesb CredaHCCOH TOXe pe-
KOMEH/10BaJ HajeBaThb OUKH CO
CTEKJaMH SIHNTApHOTO 11BETa BO
BpeMs MyTelwecTBHI MO CHeX-
HBIM ¥ JIelOBbIM pAaBHHHAM.
YemM MOTYT MNOMOYb JKEJTHIE
O4YKH? DBITb MOXKer, »KeJTblH
uBeT npeobyaanaer B cBeTe, OT-
pa’KeHHOM OT CHera B TyMaH-
HbIH J€Hb?

354; 1113.

5.66. MoxXHO M 3Be3bl yBH-
aets aHem? Co BpemeH Apwuc-
TOTeJsl CUHTAETCH, 4TO 3Be3/lbl
MOXHO YBH/IETb H JHEeM, eCJ/H
noCMOTPeTb Ha HebO uepes
LauHHylo  Tpy6y, Hanpumep
neynyto. Tpy6a ymenbuaer o6-
Hiee KOJHYECTBO CBeTa, noma-
Jallero B a3, W MO3TOMY
AKOObl MO3BOJSIET PasJHUYHTH
3Be3/lbll Ha TOM HeGOJbIIOM
Kycouke He6a, KOTOPbIH BHU-
AeH B TpyGy; S5TOMY MOXKeT
Takxe CHoco6CTBOBATL uyac-
THYHAf ajanrauusa rJaasa kK
MaJjioii ocBeuieHHocTH. Jle#-
CTBHUTEJNBHO JH TaKOH cnocob
no3BoJfeT  BHAETb  3Be3Jbl
aHem? IlonblTaliTech nojkpe-
OUTb CBOIO TOUKY 3pEHHU s pacye-
TaMH 1 MPOBEPHUTH €€ Ha OMbITe.

1114; 1115, 1400.

OTpaxeHue
norjoueHue
paccesHue

5.67. llser o3ep M oOKeaHOB.
Kakoro upera 4HucTO€, MNpO-
3payHoe ropHoe o03epo? 3aBH-
CHT JIM €ro UuBeT OT 06Ja4HOC-
TH? Kak BJAMAIOT Ha uBer Xa-
pakTtep aHa W rJiy6HHa o3epa?
YeM oO6bACHAETCA pasJuyHe
B UBeTe pa3Hblx o3ep? Kakos
1BET MOPCKOH BOjibl y Geperos
¥ B OTKpblTOM Mope? B kakue
I{BETA <«OKpALIeHbl» MOpPCKHE
BOJIHbLI?

[InaBasi Ha riy6OKOM MecTe,
NPOTAHUTE BHEPEN PYKy, Aep-
)Ka JajJloHb TOPH3OHTAJLHO,
¥ npucMoTrputech K Hefl. Bl
3aMeTHTe, YTO ThlibHAsA CTOPO-
Ha PYKH OT/i4aercsl MO UBETY
oT JanoHu. Uem obbscHAETCA
3TO pasJjuyuer

360, c. 17—19; 380; 466,
c. 201—203; 954, ¢. 304—321;
992, en. 13; 1116—1118, 1290.

Moraomenune
nponycKkaHue
paccesinne

5.68. Lser ne6a, sarsiHyTOro
o6aakamu. Ecau Bam korpa-
HUGYIb MPUXOAHAOCh KUTb B
JlepeBHe, Bbl, BO3MOXHO, 3a-
METHJH, YyTO uBeT Heba, 3aTd-
HYTOTO 06J/1aKaMH, Cyl1ecTBeH-
HO 3aBHUCHT OT ce3oHa. Heko-
TOpblE JIOJN YTBEPXKAAW0T, UTO
JetoM o6jauHoe HeGO UyTh 3e-
JeHee, yem 3uMoOH. Kasanoch
6bl, HETPYAHO J0ragarbecst O
MPUUYHHAX TaKOTO H3MEHEeHHs
uBeTa, OAHAKO He CHeluTe ¢
OTBETOM H mnojymafTe, BepHA
JW Bawa Jorajaka.

954, c¢. 299—304; 1119.
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MajJeHbKHH MAYHK ITOJNPLIT-
HeT B BO31YX. MOXHO Tak no-
po6patb Maccy MaJeHbKOro
MAYHKA, UYTO OOJbLIOH MsAY
nocJe yaapa ocTaHercs na no-
Jy, a8 ManeHbKHH MOACKOUHT
Ha BBICOTY, NOUTH B JAEBATHb
pa3 Boabliyio TOH, ¢ KOTOpOH
ero 6pocaJu.

[Tonpo6yfiTe Takxe 6po-
CHUTb 6OJbUIOH MAY, M#AY MO-
MEHbIlle W WAPHK AJAS [HUT-
MOHra, Kak N0Ka3aHo Ha HHX-
nem pucyuke. Ecau msiqu no-
poGpaHbl NPaBHJbLHO, WapHK
MOXET I[OAINPLITHYTh Ha Bbl-
cory, B 50 pa3s 6oJablyio TOH,
C KOTOpPOH ero 6pOCH.IH.

18—20; 80, c. 145—158.

Tpenue
(2.19—2.22)

2.19. baokupoBanue KoJec.
Ecau BamM HyXHO GbICTPO OC-
TAHOBUTb MALIUHY, CJeAYeT JH
pe3KO HaXKaTh Ha nepadb TOP-
mMo3a H 3abJOKHPOBAThL KO-
aeca?!

20; 419.

' OubiTHbIE BOAHTENH PEKOMEILTYIOT
IPH TOPMOKEHHU HA  KOJIL3KOA gopore
He BBIKJAIOYATL CICIMICHHA, T.e. HE
OTCOCAMNATL Kogaeca oT JBHraTedist.
[TonpobByiiTe O6GBACHUTL, 1OUEMY
TaKol clocod TopMOXeHUsl 6eszouac:
nee.- [Tpum. peo.

2.20. ABTOMOGHAbHBIE WIHHBI
0e3 nporekropa. Ecau 66l Bam
npenocTaBHAACh BO3MOXKHOCTD
BHIGHPATh MEX/1Y HOPMAJbHBI-
MH W LIHPOKHMH WHHaMu Ge3
NPOTEKTOpa, TO Kakue Obl Bbl
NPeANno4ad C TOUKH 3DEeHHs
Jydllero TOPMOXKEHHSA?

Bo BpeMsi roHox cepHHHbIX
aBToOMOOHJIEH Ha HX 3ajHue
KOJleCa 4acTo HaleBaloT UHPO-
KHe 1uHHbl 6e3 npoTekropa.
[Toyemy?

Pa6ora
MOL{HOCTDb

2.21. Tpenune H aBTOMOGHAbHBIE
ronku. Bo Bpemsi aBToMOOH/b-
HbIX TOHOK De3yJbTaTbl OLEHH-
BAlOTCS B lIEpBYIO Ouepensb No
JIBYM TJ1aBHbIM [OKAa3aTeasiM:
MaKCHMaJbHOH CKOPOCTH aBTO-
MOBUJIST U BpeMEHH NPOXOXKJe-
HHUSL UM JIHCTAHUHH B YETBEPTh
MusH. UTOGB! YBEJHUHTh CLem-
JIEHHE KOJIeC ¢ JIOpOoroft, nepen
CTapTOM MOJ 3ajHHe KoJeca
NOJJIHBAIOT JHIKYIO XXHUIKOCTb.
OnaHako yBeJH4YEHHE TPEHHUs,
KaK 0Kas3blBaeTcs, BJHsSET Ha
BpeMs#, 3aTpauHBaeMoe Ha Npo-
XOKAeHHE AUCTAHUHH, HO MAJIO
BJAHSET Ha MakKCHMaJbHYIO
ckopoctb. [louemy?

22; 80, ¢. 432—434; 350.

2.22. JIuHeiika, cKoJb3fillasl
no naabuam. [lonoxure nepe-

Puc. 2.22. Jluneiika, CKOAbISUAN NO NAALLAM.
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BSIHHYIO JIHHEHKY FOPH30HTaNb-
HO Ha yKasaTe/bHble NaJblbl
pYK U He Toponfch c6auxalite
naapubl (puc. 2.22). Pasuo-
MepHO JH ABHXKETCA JHHeHKa
no najsuam? Hert, oHa cKOJb-
3UT 110 OYepelH TO MO OLHOMY,
TO no apyromy nagabiy. [Toue-
MY TaK NPOHCXOAMUT?

23; 24; 369, c¢. 98—99; 370.

KuHemaTHka
H AMHAMHKa

ABHXXEHHS 10 OKPYX-
HOCTH
(2.23—2.55)

J BuxKeHHE MO0 OKPYXKHOCTH
MOMEHT CHJbI

MOMEHT HHEpIHH

3HEpPrusi Bpawaoilierocs reaa

2.23. YckopeHHe H TOpMmMOKe-
HHe aBTOMOGHJSI HA MOBOpOTE.
[Touemy He caenyer pe3ko Top-
MO3uTh Ha nosopore? Ilpen-
IOJIOKHM, Bbl, yXe coBepuias
MOBOPOT, BJPYr peWHIH, uTO
enete cauuikoM Obictpo. Urto
MPOM3OHIET, €CJH Bbl PE3KO
Ha)KMeTe Ha Mejajb TOpMOo3a?

[OHLHKK HaXKHUMAIOT HA rie-
[adb rasa, BhIXOJIf U3 MOBOPO-
T4, Ho He Ha losopore. [lo-
yemy?

29; 30, c. 8; 20, ¢. 433; 440,
r. VIII, ¢. 325—363.

Tpenue
MOMEHT CHJIbI

2.24. AstomoGuab Tporaercs
¢ mecta. MHOro cnopsit o0 TOM,
Kak cjejlyeT TpOraTbcsl C MecTa

na cxodb3koit gopore. Oauu
YTBEPKAAIT, 4TO 3TO HYXKHO
JleJaTh Ha HH3KOH nepeaaue,
JApyrue rOBOPSIT, YTO Ha BbICO-
ko#. Umeer siu BooO1ile 3nave-
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MOYTH TOYHO BJAOAbL JIHHUH
ropusonra» [978].
SIcHBII  TOPU3OHT, KakoH

6blBaer, HanpHmep, Ha Tuxom
okeaHe, Ge3YCJOBHO Cnocob-
CTBYeT TaKWM HaOlJIIOJeHHAM.
«[1o coo6uieHNI0 KOHTP-aJMHu-
pana Kungeana, BO Bpemd
Oxunasckod kamnanuu 1945 r.
OH M BCE MODSIKH aMepHKaH-
CKOro BOeHHOro ¢JioTa BHIe-

JH ApPKHE «3eJeHble Jy4H» Ha |

3aX0Jle COMHUA MOUTH KaXKAbiH
sicHbIl feHb» [978].

Ouenb pejko, HabJlonaercs
TaKXKe «KPacHbIfl Jyd», KOTO-

i B mope. Ecau cmorperb Ha Mo-

| oTpa)kenue o6'beKTOB, HAXOMsl-

pblf/’l BO3HHUKAET, KOraa COJIHUE |
BbiTJiAAblBA€T H3-34 obsaaka. |

164, c. 58—63; 165, c. 160;
362, c. 152. 153; 954, ¢. 79—
84; 966—981; 1614.

Puc. 5.17. OTkaonenue ay4a aasepa 8 caxaprom pacreope. [ Strouse
W. M. Amer. ]. Phys., 40, 913 (1972).]

5.17. UckpuBJeHHe Ja3epHOTO
ayua. Ecau Ha cocyn ¢ BOAOH,
B KOTOPbIH 6pOUIEHO HECKOJBLKO
KycO4KoB caxapy (6e3 pasme-
LIMBAHUSA), YNaaeT y3KHH Jayy
cBeTa, HampuMep Jyd4 Jasepa,

TO OH UCKDHBHUTCH BHH3, a 3a- {

TeM OTPA3UTCH OT AHA, KakK Mo-
KasaHo Ha puc. 5.17. IToyemy
Jyu 3arufaetcsi BHU3 H [0YeMy
on orpaxaercs? [louemy, Ha-

KOHell, OTpaXKeHHbIH BBepPX JyY |

CHOBA HCKpHBﬂHeTCH?

963; 1551.

5.18. CnmoutiBande CoanHua
H Jlyani. Yem Bbi3BAHO Ka-
JKylieecsi CIIIOUIHBAHHE [H-

ckoB CosHua u JlyHbl, Koraa j

OHHM HaXxOAATCA HHU3KO HaJ
TOPH3OHTOM? MoXeTe JH Bbl
NPUOGAH3UTENBHO OUEHHTb CTe-
fnedb CIJOUIUBAHHA?

164, c. 470; 219, c. 297, 298;
954, ¢. 74—78; 964; 965.
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OTpaxenue

NOJISIPH3ALIUSA

yroa bpiocrepa

5.19. 'ony6ass noJocka Ha
MOPCKOM ropu3OHTe. JINHUS |
rOpU30OHTA HA MOpE YacTo |

BHITJISIAUT ropasno Gojee CcH-
Hel usau cepoi, yem camo HebO
uau Mope. B camom zede, ecau
Bbl, CTOSI HA MJIfIXKe, MOCMOTPH-
Teé Ha JIMHUIO TOPH3OHTA, TO
BaM MOXET MOKasarbcf, 4TO
KTO-TO CleyHajdbHO OTMETHJ €€
IPKOH cuHell JieHTOYKOH. ITa

noJOCKa, OAHAKO, Cpasy xKe
HCue3HeT, ecJu Bbl JsxXKeTe
a4, Hao6opoT, MNOAHHUMETeCh

KyZa-TO MOBbille.
KJatou k paarallke Mpupojbl
MOJOCKY HA JIMHHH TODH3OHTA

KpOercsd B TOM, 4TO CBeT OT |

Hee TMOUTH [1OJHOCTbIO JHHeH-
HO nmoasipusoBaH. Kak xe
OOBSCHHUTb NOsiBJIeHUHE 3ITOH
«JJEHTOYKH» M BO3HHKAIOLLYIO
MOJSIPU3ALHIO CBeTa?

954, ¢. 254—256; 1500.

5.20. OTpaxenue

q
H
|

00beKTOB

pe 4yTb HHXKe JHHHH TOPDH3O0H-
Ta, TO B HEM MOXHO YBHIETb

uiuxcsa noa yraom 6oaee 30°
Haj ropusontom. OGBeKTH Xe,
pacrnofo)eHHble MOJ  YIJIOM
menbize 30° , He co3jpawor
orpaxenuit. Ilouemy? Ecau
MHUHUMAaJbHBIH yroJ orpaxe-
HUSL ompejeisieTcsl CpeLHUM
HAKJIOHOM CKaTra BOJIHBl K I'O-
DPH3OHTAJbHOH MJOCKOCTH, TO
3TOT HAKJOH B TakoM cJjyuae
LoJi2Ked Obl cocTaBasiTh 15°.
B neHcTBUTENBLHOCTH 3TO He
tak. Kak xe 0ObSICHUTb ONu-
caHHbie 3G QeKTbl OTpaxKeHHs?

e et . B NP Bt 8 RN

954, c. 43—46; 990.

5.21. Jlyna «pHcyeT»  Tpe-
yroabHuku. [louemy, Korzna ay-
Ha OTpaxKaercs B Mope HJl
B o03epe, HAa MOBEPXHOCTH
BOJAbI  MOSIBJSIETCS  CBeTJIbIH
TpeyroJbHHK (pHuc. 5.21)? Uem

Puc. 5.21. TpeyeoasHuk AYyHHOZ2O
ceera 8 gode u TemHbLI TpEYy2oAb-

[C pa3spewenust
Komnanua «Purd

HuK 8 Hebe.
Hoxc. Xapra,

anTepnpadzuc». |

SRR
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Kanunasipubie sonuno 4.45

— siBaenudst 3.38, 3.100—3.107, 3.110
Kanau 3.65, 3.109, 4.108, 4.113, 4.121,
5.28, 5.32—5.41

Kapats 2.10

Kap6iopatop 3.53

Kapra 2.78, 5.72

— o6aaynas 5.72
Kactploas-ckopoBapka 2.17

Kauka kopabas 2.60

Kasik 2.35

Keavsuna kaneabuuua 6.8

Keabtol 2.72

Keruyn 4.126

KuHeTnueckasi Teopust rasa 3.94
Kunexune Boaw 1.12, 3.61, 3.62

Kaeilt 7.24

Kneiikasi senta 6.11, 7.10
KorepenTuuiit ceer 5.115

Konoanw 3.4

Koaoxon 2.63

Kom6GuHauHoHHble ToHa |.64
Kourekuus 3.44, 3.56, 3.59, 3.66, 3.70,
3.79, 3.84—3.89, 3.93, 3.96, 4.71, 4.98,
4,101

Kounnencauus 3.17, 3.22--3.24, 3.26—
3.32, 4.101

Koubku 3.46

Kopabau 2.60, 4.9, 4.37, 4.46
KopoxHas Benbiuka 5.47

Kopposus 7.22

Kocmuueckue ayun 7.14

Kocmoaorus 7.3

Koctpu 3.35, 4.72

Kocsku poi6ol 4.82

Koge 1.22, 3.91, 4.70, 4.101
Kogei#inuk 3.67

Kowka 2.45, 5.30

KpaeBrie BoaHbl 4.47

Kpacku 4.126

Kpeserku 3.89

Kpem nas1 6putbs 4.126

Kpucraaam 3.98, 5.93

— JHMXpOoHUHbIe 5.56

— Kuakue 593

KpossaHoe nasienue 4.3

Kpowku 6.17

Kykypysa 7.13

KyabtuBauust mousb 3.101

Kynora tpybka 1.47

JlaBuubl 1.6, 3.47

Jlazep 5.17, 5.104, 5.115

Jlamna HaxkaauBaHus 3.72, 6.6

-— waxTtepckas 3.112

Jlacco 2.32

JleBurauust 4.21, 4.22, 5.104, 6.21, 7.1,
7.2

Jlen 1.19, 2.25, 2.37, 3.38, 3.43, 3.46,
3.50, 3.54, 3.104, 5.42, 543, 5.45
Jlennuk 3.58

«Jlerapoulas tapenka» 4.34

Jletyuasi moiwb 1.66, 2.4, 2.13, 2.66 -

Jlumonan 1.13, 3.19
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JIuHuK snektponepenauu 6.50
JInctes 4.102, 5.25, 5.28

Jlosurya nyra 5.46

«Jloroso Berpa» 3.8

JloxHble conHia 5.42

Jlyrosasi panyra 5.41

Jlyk cnoptuBubiit 2.67

Jlyna 2.74,2.76,2.77,4.52—4 .54, 5.13,
5.18, 5.37, 5.69, 5.84, 5.134, 5.136, 7.2
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JIvin 2.46, 2.59, 3.45, 4.95, 5.65
Jlanoa adpdext 5.128

Mardetusm 6.19--6.24

Maiiones 4.126

MaprapuHx 4.126

Macno 4.78, 4.101, 4.108, 4.125, 591
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MasTuuk 2.44, 2.56, 2.58, 2.61 —2.64,
4.90

Meangpnr 4.64

Mea 1.1
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Mmupax 5.7—5.11, 5.14
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Moauust 1.38, 547, 6.32—6.48

— yertoyHas 6.34

— waposas 5.107, 6.35

Moaoko 4.70, 4.110, 4.113, 5.88
MonoTtku 2.11
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2,42, 2.74
Mouetbl 4.78, 5.4
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Moctbl 1.34, 2.57, 4.84

MouwHoctb .62, 2.15

MyapoBbie y3opbl 5.142

Mysbika 1.3, 1.4, 1.8, 1.10, 1.23, 1.26,
1.51, 1.562, 1.54

Mnbisio 4.117, 591, 5.113

Msy ynpyruii 2.18, 2.28

— naskHbIA 4.20

233, 2.37—2.39,

Hacekomblie 2.15, 3.88, 4.28
Hacocn 3.16

Hepsnur 6.2

HeycrofiuuBoctb

— Keavsuna — leaomeorsya 4.85
— Poaea — Tadiaopa 4.15, 4.18
Hum6b1 5.26

HJIO 7.1

O6aaka 3.23—3.29, 3.32, 4.100, 5.70,
5.71, 573, 74

— nepJaaMyTposbie 5.73

— cepe6pucTbie 7.4

O6aaunbie KapThl 5.72

O6paTHasi cBsi3ab akyctuyeckas |.41,
1.56

Oruu cB. dabma 6.46

Onexna 1.16, 3.79, 5.22, 6.44

Oskor conseunnit 5.109

Osepa 4.102, 4.109, 5.67, 5.101
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OnTHueckasi akKTHBHOCTb 5.54
Op6utanbHoe aBuXKenue 2.75, 2.76,
2.79
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Orsepctusi ontika 5.23—5.25
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1.74

— cBeta 5.2, 5.6, 5.12, 5.15, 5.17,
5.19—5.22, 5.26, 5.27, 5.30, 5.32, 5.42,
5.47, 5.91, 5.141

Ouxku 549, 5.112, 5.117

— 3awutHoe 5.1, 5.65

— coaHeyuse 5,49 5112, 5.117

Nanamcknit kauan 4.4, 4.5
[Tapawor 4.90
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— ntun 4.98

[Tapunkn 3.83

[Tapyc 4.33

ITeune 1.51, 1.52

[Tepeoxaaxnenue 3.39

[Tepew 4.117
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4.94

IMoaer 4.31, 4.32, 4.35,4.77, 4.97, 498
[Tonuposaunue 7.23
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— cBeTta Heba 5.50, 5.55—5.57
[Toasipaoe cusinue 1.75, 6.30
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[Ipenomnenue Boau Ha Boxe 4.48

— 3Byka 1.28, 1.29, 1.33, 1.35, 1.38,
1.39, 1.73

— csera 5.1, 5.3—5.11, 5.13, 5.16—
5.18, 5.32, 5.42, 5.46, 5.51, 5.91, 5.92,
5.99, 5.100, 5.102, 5.104
[1peueccun 2.26, 2.69
«[Ipu3apaxu» B okHax 5.6
ITpuauBel 4.52—4.57
[TpoBoaumMocTs  akycTuueckas
1.71, 1.72

Itpoxektop 5.75, 5.137
ITporuBocusiine 5.76
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[Tpuratowne 606u 2.7
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[Truuw 1.37, 4.77, 4.97, 498, 5.9

1.20,
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3akon boiias — Mapuorra
napuxajbHoe AaBJjieHHE

3.6. Pekomnpeccuss mwaMnaH-
ckoro. Koraa 6bl10 3aKOHYEHO
CTPOUTENLCTBCO TOHHENs TIOA
Tem3o# B JloHgoHe, ropoickue
BJACTH PeLIWIH OTMETHTb 3TO
coObiTHE B CaMOM TOHHeJe.
Ho taMm, K coxkaneHHuio, waM-
NaHCKOe [MOKa3anoch HM JIH-
UIeHHBIM OObIYHOH HI'PHCTOCTH.
3aTo, Korga OHH TOAHSJIHCH
Ha TMOBEPXHOCTb, BUHO 3a6yp-

Bxoa B TonHeno

JIHJIO Y HHUX B XKeJy[AKax, €TtaJjlo
pa3ayBaTb KHJEThl H €4Ba He

3aneHHI0Ch H3 yuiei
(puc. 3.6). OnHOro BbHICOKO-
_MOCTABJIEHHOTO YHHOBHHKA

MPUIIJOCh CPOUYHO CHYCKaThb
o6paTHO A/ DPEKOMIIDECCHH.
Kak 06 bSICHUTb CAy4YuBLIeecs?

314, 315; 540, c. 362—365.

3.7. Cpousoe scnavitve. Jlo-
NYCTHM, Bbl [MaBaeTe C akK-
Ba/flaHI oM Ha 6o/blHo# ray6H-
He (ckaxem, okoao 30 M)
¥ BaM Heo6XOIHMO CPOYHO
NOAHATLCH Ha [OBEPXHOCTb.
B 6ansoHe Bo3ayxa TOMbKO HA
OlMH BAOX, HO €ro [OJIXKHO
XBATHTb HA Becb MO/ bEM, HHA-
ye Bbl noru6uere. Kak Bol cra-
HeTe BCIIbIBATh? (IDTO OTHIOAD
He akKajJeMHYyeCcKHH BOMpocC:
KHIAXH [OABOAHBIX JIOLOK
oTpabaThlBAalOT TaK0oe BCILIbL-
THe Ha TpeHupoBKax.) Caenyer
J¥ BaM BbIAbIXaTb BO3AYX IO
Mepe BCIJBITHA WU HYXKHO
crapaThCsi  yAepxaTb  ero?
Bo3moxHO, HA NMepBbIA B3rasy
3TO MOKAaMKeTCst CTPAHHBIM, HO
TeM He MeHee BO3AYX HYKHO
BbIJOXHYTh, HHAaye Bbl NpoMa-
au. HeonbiTHble akBasnaHru-
CThl, Cayuaercs, noru6amwT BO
BpeMs TpPeHHPOBOK B Oacceil-
He HMEHHO Wu3-3a TOro, 4TO
npu ObICTPOM BCIJBITHH Ha
TIOBEPXHOCTh BOBpEMSI He BbI-
AbixawT Bo3ayx. Ilouemy?
YcraHoBseHo, YTO Haila Ino-
TpeGHOCTh CleNaTh oYepelHOoH
B/LOX OIpejlessieTCs He KoJiHYe-
CTBOM YIJIEKHCJIOT0 ra3a B Jier-
KHUX, @ ero napuHanbHbIM [LaB-
JeHneM. [loaToMy cuuTaercs,
YTO TpH BCHJBITHH Haubogee
OMAacHbl#, KPHUTHYECKHH, MO-
MEHT HacTynaeT He y IIOBepx-
HOCTH, a Ha HEKOTOpOH Tray-
6uHe. Korga xe Bbl NMPOXOAH-
Te KPHTHUYECKYI TOUYKY, Balua
noTpe6HOCTh COBEPLIUTH BHAOX
ymeunbwiaerca. [louemy? Ka-
KOBa 3Ta KpHTHUecKasi ray-
6uxHa? Kak O6blcTpo caenyer
BCIJILIBATb HA MOBEPXHOCTb?
YTo cayuyuTcs, ecsu Bbl BCI/bI-
BaeTe CAULIKOM OHICTPO?

325—328.

3.8. «Jloroso Berpa». Bul, Ha-
BepHOe, 3aMeyaJsld, UTC B Ile-

Tennosbie aHTa3MH H NPO4HE YAOBOJALCTBHA 53





index-174_1.png
THT ra3 H CyCTaB OIATH LIeJK-
HET.

1.18. Korna xusonesi pasby-
XawT B MOJOKE H B KOHIE
KOHLOB JIONAIOTCS, U3 HHUX Ha-
YMHAeT BBIXOLHTb BO3AYX, B
pesyJbTaTe 4ero M BO3HHKaeT
TNOILLeTKHBaHHeE.

1.19. ITorpeckuBanue  obyc-
JIOBJIEHO pacKasblBaHHeM JibJa
NOJ BJIHSAHHEM TeMIlepaTypPHBIX
HaNpsi’)KeHHH, KOTOpble BO3HH-
KaloT B TOJILLLE JIbJla TIPH Harpe-
BanHH. llluneHue xe cBA3aHO
C BO3AYLUHBIMH HY3BIpbKaMH,
3aK/IOYEHHBIMH BHYTPH Jbja,
KOTOpble  JIOMaloTCsl,  Korga
B pesysbTaTe TasiHUS JbIa
«BbIOMpAIOTCsI» HA  TOBepX-
HOCTb. Ec/IH TakUX My3bIpbKOB
HeT, TO JieJ NpH TasiHHu 6yner
TOJIbKO TMOTPEeCKHBATh.

1.20. To o6cTosITENBLCTBO, YTO
3BYK B 3eMJie pacrpocTpa-
HsieTcs GbicTpee, yeM B BO31Y-
Xe, B JaHHOM CJlyuae He HMeeT
3HauyeHHsl, MOCKOJbKY CKOPOCTb
JOWAaAH MHOIO MeHbllie CKO-
POCTH 3BYKa. 3BYK Jyullie po-
XOAHT B 3emJe NOTOMY, uTO
TaM OH MeHblle pacceHBaercs
H MeHblle IOrJONIaeTcsi, yem
B aTmocdepe.

1.21. PesonanchHble  yacToThi
NIOJIOCTH pTa (Kak H BCSKOH
IpYroil TMOJIOCTH, 3amMoOJHEeH-
HOH ra3oMm) IpONOPUHOHAIbHbI
CKOPOCTH 3BYKa B 3alOJIHSIO-
weM ee rade. CKOpoCcTb 3BYKa
B reJIMH BHILIE, 4eM B BO3JIYXe,
II0O3TOMY I'0JI0C CTaHOBHTCS 60-
Jiee BBICOKHM.

1.22. Tlpu pacTBOpeHHH TO-
poulka cojepxauiuiics B HeM
BO31yx BbicBoO6oxknaetcs. [To-
CKOJIbKY CKOPOCTb 3BYKa B BO3-

Iyxe MeHblle, yeM B BO/e,
CKOpOCTb 3BYKa B Boje ¢ 60Jb-
WIHM COAepXKaHHeM BO31yXa
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HHXKe, YeM B BOJe, [Je BO31y-
xa maJso. Korga B cocyae MHO-
ro BO3Ayxa, pe3oHaHcHasi yac-
TOoTa (KOTOpasa TIpOMNOpPIHO-
HaJbHa CKOPOCTH 3BYKa) OKa-
3piBaeTcst MoHMkKeHHOH. [Jo-
3TOMY Mbl cJablliuM  6ogee
HU3KHE ToH'.

" Tly3bIpbKH 3HAYHTENBHO YyBeJH-
YUBAIOT MOIJIOULEHHe W  paccesiHHe
3ByKa. Me/kue ny3bipbKH, KOTOpbie
OCTalTCs B BOAE [MOCAE BCIUIBI-
BaHHsl 6onee KpyNHbIX, MONOWLAIOT
B OCHOBHOM CpeJHHE H BbICOKHE
yactotbl.— [Tpum. ped.

1.23. ITocKoJbKY pe3oHaHCHbIe
4acTOTh! AYXOBbIX HHCTPYMEH-
TOB IIPOMOPIHOHAJbHB  CKO-
POCTH 3BYKa, OHH BO3pacTaioT
10 Mepe TOro, Kak OpKecTpaHT
CBOHM [IbIXaHHEM corpeBaer
HHCTPYMEHT H T€M CaMbiM yBe-
JHYHBaeT CKOPOCTb  3BYKa.
CTpyHa ke OT TpeHHsi Harpe-
BaeTcsi H pacrsrupaercsi. Ee
HaTsiXKeHHe YMeHbLl aeTcsl H pe-
30HaHCHAas  4acToTa  MOHH-
XKaercs.

1.24. TlpumepHo B mnpegenax
JIBYX METPOB OT IOBEPXHOCTH
3eMJH 3BYK, HCXOISAIIHH He-
TIOCPeCTBEHHO OT camoJiera,
MOXKeT HHTepdepHpoBaTb CO
3BYKOM, OTPaXKeHHbIM OT 3€M-
JIH; TIPH 3TOM HeKOTOphbie yac-
TOTbl YCHJHBalOTCA. BoicoTa,
Ha KOTOPOH TMPOHCXOILHT «YCH-
JUBaloLlagy HHTepdepeHuHus,
TIpUBOASIILASA K  YCHJEHHIO
3ByKa, 3aBHCHT OT [JIHHBI
3BYKOBOH BOJHBI. Uem 6aHXKe
K 3emJje, TeMm 6Gojiee KOpPOTKHe
BOJIHBI ycuauBalorces. [lostomy
HH3KO Hal 3eMJeH Bbl CJAbILIUTE
60.1€€ BBHICOKHE 3BYKH, a MOJI-
HHMasCh BhILIE — 3BYKH OoJsee
HH3KHe (c Oogablied OJAHHOH
BOJIHBI) .

1.25. Yrobbl 3ByK InpH npo-
XOXIEHHH uepe3 Tpyby ycH-

JIMBAJCH, OH [OJKEH OoTpa-
XKaThCHA OT CTEHOK 07 OINpeje-
JIEHHBIM YIJIOM, 3aBHCSILIHM OT
JAJIHHBL BOJIHBI 3ByKa. 3BYKH
60NbLLUOA IJHHBI BOJHBI, KOTO-
pble YCHIHBAIOTCS H JOXOMSIT
A0 HAc, OTpaxawTcsi Tox
66/bLIUMH YIJIaMH, UEM KOpOT-
KOBOJIHOBbie  (BBICOKOYACTOT-
Hble) 3BYKH; CJeI0BaTeJsbHO,
paccTosiHHe MeXJy TOYKaMH
OTpaKeHusi AJsi JJIHHHOBOJ-
HOBBIX 3BYKOB MeHblue, uYeM
L7151 KOPOTKOBOJIHOBBIX, H Tep-
Bble JOCTHralT KOHLA TpyOb
nosgHee. [lostomy Habuaoga-
TeJlb y KOHua TpyObl BHauaje
CJABILIHT BBICOKOYACTOTHBIE
3BYKH, a 3arteMm Bce O6oJee
H Gosee HU3KOUACTOTHbBIE'

' 3mech, MO-BHAMMOMY, BO3HHKaeT
UHTEpdEepEeHL U MEXAY NPSAMOH 3By-
KOBOH BOJHOH W BOJHOH, OTpaeH-
HOH OT CTeHOK Tpy6m (cM. [44],
c. 2568—260).— [Tpum. peo.

1.26. Uto6bl 3x0 6BLIO OTHET-
JIHBbIM, OTPaKEHHbIH 3BYK 10JI-
JKeH TIPHXOIHTb C 3alepKKOH
He meHee 50 mc (muaauce-
Kynn). Eciu ycTpauutes orpa-
JK€HHe 3ByKa OT CTeH, TO aKkyc-
THKa TIOMeIeHHA 3HAYHTEeJNbHO
yxyawurcesi. ITostomy cTeHbt
B KOHUEPTHBIX 3ajax [peJaalT
TaK, 4yToO6bl OHH pPaBHOMEPHO
pacceMBa/sH 3BYK MO TOMelle-
Huto. IIpH 3TOM NpHMEHSIOTCH
pacceHBaTe/qH pasJH4YHbIX BH-
JA0B: ONHH 3(POEKTHBHO npeil-
CTBYIOT B 06J1aCTH MaJblX LJHH
BOJIH (BBICOKHX 4acTOT), ApPY-
rHe — 66JblIHX pa3MepoB —
paccenBaloT 3ByKH OoJiblued
IJIMHBI BOJIHBE (TO €CTb HH3KOH
yacToThl). PaccesiHie mo/KHO
6bITb JOCTAaTOYHO PaBHOMEp-
HbIM, yTO6Bl BHYTpPH IOMeElle-
HHSl He CO3/aBaJHCh TaK Ha3bl-
BaeMmbie «MEDTBbI€ 30HbI», I'le
H3-3a HHTepQepeHlHH NpoUc-
XO[HT TIOJIHOE ralieyHe 3ByKa.
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curranom. Ciabbifl «JBOHHHKY»
JBHXKETCSH 10 IKPAHY, HOCKOJb-
Ky camouJieT ylaJsieTcsi OT Bac,
Hso6pakenHe-«npuspak» Ha-
XOAHTCSI TIpapee MOTOMY, 4YTO

3JIeKTPOHHBLIH Jy4 pa3Bopauu-
BaeT H300pa)keHue cjaeBa Ha-
npaBo (€cJH CcMOTpPeTL cre-

penu}.

6.28. AutenHol AM-paauo-
CTaHUHMH pacloJoXKeHbl BepTH-
KaabHo. EcaiH aBTOMOGH/IbHBIH
TIPUEMHHK NPHHUMAET MPSIMOH
CHrHaJ CTaHUMH, TO 3JeKTpH-
yeckoe ToJie B 3TOH pagHOBOJ-
He IMOJAPH30BAHO BAOJb Ie-
perawlllefl aHTEHHbl, TO €CThb
BEPTHKAMbHO. [IJIs1 TOrO yTo6H
MOILHOCTL NPHHHMAEMOro CHr-
Hasa 6bl1a MAKCHMaJbHa, NpH-
eMHasl aHTeHHa TOXe JOJI’KHA
ObITb BepTHKaJbHOH.

6.29. ITosisenue onHo#l U TOH
xe cranuun YKB-nuanasona
B pasHBIX yyacTKax UKaJjbl
O6'bSICHAETCH HEJHHEHHOCTLIO
BXOJHLIX XapaKTepHUCTHK pa-
JHOIPHEMHUKA, KOTOpas BO3-
HUKaeT, KOrjga Ha BXOJ ero at-
TEHHbLI [IOCTYMaetr O4eHb MOLL-
HBIH CHrHAJ. 3TOT 3PPEKT HO-
CHT Ha3BaHHE MepPeKPecTHOH
moayasinuu. B auamasorax
Gosee gauHHbIX BosiH (KB, CB,
AB) AM-curHan  6JH3KO#H
CTAHUHH MOXKeT «3a0UTb» CHT-
HaJ JaJieKOH cTaHuuu, pabo-
Tawlled Ha 6JH3KOH uyacToTe.
M uepegaTuuk, M TpUEMHHK
paboTawT B JOBOJbLHO Y3KOM
4YacTOTHOM JHana3oHe, HO 3TO
BCEe-TAaKM He OJHAa yacroTa, a
HEKOTOPLI HHTEepBaJ 4acTor.
[Ipennosoxum,  nepesatdHk
HacTpoer Ha yactory 11 000
KU, 0/AHAKO Kakas-to 10J%
€ro MOIULHOCTU MOMXET H3Jy-
yaTbesi U Ha yacrtore 11 500
K['u. YapaneHHbli npUeMHHK
He crnocobeH yCuaIuTh caabbiil
curuaJg Ha yacrote 11 500 kI'y
HACTOJbKO, YTOObI €ro MOXHO

6u10  yeablwiate. Ho  ecawn
6JIH3KO PAacCMnoJiOXKeHHbIH npu-
€MHHK HAacTpoeH Ha IpYyryio
CTaHUHUI, paboTrawulylo Ha
yacrore 11 500 k['u, To emy mo-
)KeT mewaTb napasutHbt cur-
HaJ OT NMepBOH CTaHLUHU.

6.30. CoJiHeuyHble 3JeKTPOHLI
HH3KHX 3HEPruil (mopsiaka co-
TEH 3JEeKTPOH-BOJbT) 3axBa-
THIBAIOTCS MJA3MEHHbIM LIMeH-
¢$oM ¢  TPOTHBONOJONKHOH
CosiHuy cTOpoHbl 3emJud; npu
3TOM HX 3HEpPrusi yBeJH4YHBA-
eTCH [0 HEeCKOJbKHX ThICAY
3JI€KTPOH-BOJILT, U OHU BXOASAT
B atMocepy BOJIH3H MarHuT-
HbIX [OJICOB 3eMJu (KOTO-
pblé HEeCKOJNbKO CMeleHbl' OT-
HOCHTEJbHO reorpagHyeckux)
BJOJb CHJIOBBIX JUHHH 3eMHO-
ro MarHuTHOIO MOJSA. DTH Bbi-
COKO3HepreTHYECKHe 3JeKTpO-
Hbl BO3OYXKAAIOT NPU CTOJKHO-
BEHHUSX MOJIeKYJbl a30Ta U aTo-
Mbl KHUCJOpPOAa B HEKOTOPOH
OBaJbHOH  06J1aCTH  BOKpYr
MarHUTHBIX noJocoB. Bo3byx-
NeHHbIe aToMbl  KHCJ0DPOIA,
Haxolsuecs na polcore 1 00—
150 kM, uaayualor sipkuii 3e-

genblt  cBer. Ha 6Goabuinx
BBICOTAX aTOMAapHbIl KUCJAOpOS
H3Jy4yaeT KpacHbld cBer. Mo-
JIeKyJIbt a30Ta TakXKe H3Jyya-
I0T KpacHbd cBet. ITH 1Bera
HabJd1a1TCA B OBAJbHbBIX
06/1aCTAX BOKPYI MAarHHUTHBIX
IOJTIOCOB Ha FEOMAarHUTHbIX
mwuporax okono 70°. Ilockob-
KY CeBepHblH reoMarHUTHBIHA
MOJIC HAXOLUTCHA Ha Teppu-
TopHH  Kanazanl, noJsipHoe
cHsiHHe Habawgaercsi HA ore
Kanaapt u Ha cesepe CIIA.
O6aacty CuGupu, HUMewLIHe
Ty e reorpaduyeckyto mupo-
Ty, pacnoJioxeHbt B 60jee HUu3-

' KoopiHHaTh CeBEPHOrO MaruuT-
Horo noJioca — 75° c. . u 261° 8. 1.;
10X HOoro — 66,5° 1. ur. v 140° B, 4.~
Ilpum. nepes.

KHX TeOMarHHTHBIX LIHpOTaX,
MO3TOMY TaM MOJsIpHbie CUf-
HHA HabJ0Aa0TCs pexe.

6.31. Ilpu Bcobllike MOJHHH
BO3HHKAEeT UMIYJbC 3JeKTpo-
MAarduTHOIO H3JYYEHHS, KOTO-
pbifi BHAyaJsge BOCIPHHHMAETCS
B HAYIIHHKAX KaK U[eJUYOK.
YacTb 3THX 3/J€KTPOMATHHUT-
HBIX BOJIH H/J€T BBEPX; B HOHO-
cepe onn cobupawTcsi B OT-
HOCHTEJIbHO Y3KUHA NMYYOK U 3a-
T€M OTKJIOHSIIOTCH BHH3, [BH-
rasicb Tenepb BAOAb CHIOBbLIX
JIHHHH Mar{uTHOro mnoas 3em-
au. Kornpa nyyok usgayue-
HHSl  JOCTHraeT MAarHUTHOIO
noJII0Ca, OH OTPAXKAETCs CHJIb-
HbIM MAarHUTHBIM TOJIEM U
BIOJIb CHJIOBOH MarHUTHOH JIH-
HHH BO3Bpauiaercs o6paTHO
K MecTy BO3HUKHOBEHHSI BOJ-
Hot. OjpHakO He BCe BOJHbI
B TyyKe€ pacnpocTpaHsiorcst
C ONHOH CKOpOCTbIO: CKO-
pOCTb pacnpocTpaHeHHs BbICO-
KOYaCTOTHLIX KOMIIOHEHT 60J1b-
we. [lostomy, korga peru-
CTPpUDYETCst  BO3BpaTuBllIaAsCH
BOJIHA, BHada/le BOCHPHIIH-
MalOTCAA  BLICOKHE  4acTOTHI,
a 3arem Bce 6oJsiee W GoJee
Hu3KkHe. B pesyabrare cibl-
IUEH YyXe He LIeJ40K, a IIpo-
AOJIKUTEJIbHBIH CBUCT yObIBAIO-
efl yacToThl.

6.32. Ilpu o6biuHoM paspsje
MOJIHUK 3apsibl B obJake
pacrpeiegsoTcs CAEaYIOUIUM
0o6pa3oM: B OCHOBAaHHUHU O6Jaka
COCPeOTOUEHO HEKOTOPOE KO-
JIHYECTBO MOJOMKHUTENbHBIX 3a-
psijoB, cepeauHa obJjaka He-
CeT 3Ha4uTeJbHbIH OTpHUA-
TeJNbLHbIH 3apsa, a ero Bepliu-
Ha8 — 3HA4YUTEJbHBIH MMOJOKH-
TeJbHBIH  3apsia.  Brauauge
BO3HHKaeT  pa3psil Mexay
OcHOBaHuem  06JaKa U ero
OTpHLATEJLHO 3apsKeHHoH
cepenuHol. I1pu sTom anekTpo-
Hbl NepeXoAfT B OCHOBaHUE
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Bpauiasficb BOKpyr ocu. Onu
MOTyT MJBLTb MPH 3TOM B 1Ba-
Tpu fipyca. YUro ke TONKaeT
Jdenb¢dHHOB Brepen?

[oxoxuil ciyuait Kak Ky-
CTO ONHChbIBal B OfHOH U3
cBoMX Kuur [660]. Akya vac-
TO COMNPOBOXKIAIOT MaJjeHbKHE
pPbIGKH-T0UMaHBI, KOTOpbie,
COIIacHO JiereHe, YKa3blBAIoT
akyJam nyTb. KycTo ogHax bl
BUIlE/], KAK Takasi KpolleuHas
poi6Ka mnJblia nepel HOCOM
aKkyJbl, fIBHO moJy4asi OT Hee
«JBUXKYLIYIO cHaAy». [louctu-
He PHCKOBAHHOe Npennpusarue!
Kak ke pjBurasach BIepej
pbi6Ka-JouMaH M TNoYeMy ee
nosoXeHue ObL10  ycroduu-
BbIM?

654—660.

CHaa TAXKeCTH

CHJBl B HEHHEPLHAJbHOH
CHcTEME

TEOpHS NMPHJIHBOB

4.52. OkeaHCKHe MPHJHUBBHI.
Yro BbI3bIBAET OKEAHCKHE MpH-
auBbl? OGBIYHO HX OGBICHAOT
npurskeduem JlyHer 1 CosH-
ua. ITonsiTaeMcsi, 0OHAKO, pa-
306patbcst B 3TOM NOApOOHEe.

YpoBeHb  BOJABI  JLOJXK€H
MOJHUMATbCA Ha TOH CTOpOHE
3eMHOro uiapa, kKoropas o06-
pawena kK Jlyne, ecau Jlyua
NPUTATUBAET BOAY B pajaualb-
HOM HanpaBJeHHH, TO ecTh
BepTHKaJbHO Beepx. Ho Benb
3emasi jgoJKHA Obl NPUTATH-
BaTb BOAY MHOIO CHJbHee,
yem JlyHa.

Hanee, ecan  npuaHBbI
OODBACHSAIOTCA  NPHTAXKEHHEM
OKeaHCKHX Boa K JlyHe, TO
noyeMy Npu/AUB GblBaeT ABaX-
abl B cyTkH? Benp 3emas co-
BepuIaeT OJMH 06OpPOT 3a CyT-
KH, Tak 4TO Jwbasgs ee TOukKa
6biBaer obpauweHa k Jlyue
TOJLKO OJMH pa3 B aeHb. Ho
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Puc. 4.52. [1ae npuausnsie 804HbL
8 Muposom okeane (pasymeercs,
8 yseauuenHoMm macurabe).

MOCKOJIbKY TPHUJAHB HOPOHCXO-
IMT JBa pa3a B CYTKH, 3HAUHT,
OKeaH HMeeT 1Ba BCyUNBAaHHS,
O/IHO M3 KOTOPbIX HAXOAUTCH
Ha NpOTHUBONOJOXKHOK ot Jly-
Hbl cTopoHe 3eman (puc. 4.52).
Kak ero o6bsCHHTBH?

B nekoropeix mecrax (IOx-
Ho-Kuraiickom mope, ITepcun-
ckoM, Mekcukauckom H Cuam-
CKOM  3anaupax) Habawja-
eTcsl OIMH NMPHUJIUB B IEHb.

[Touemy? B psige paiionos
3emau, Hanpumep B Mupuii-
CKOM OKeaHe, nooyepejaHo 6bl-
BaeT TO OAMH, TO /BA NPHUJHNBA
B HeHb. [Touemy?

[Touemy, HaKoHeu, MNPHIHB
Ha4yHHaeTCs He B TOT MOMEHT,
korga JIyna Haxomurcsi B 3e-
HHTE, a BCerja 3anasjibiBaeTr?

111; 399; 661, 2a. §; 662, c.
26—32, 40; 663, ea. 4, c. 11—
55, 664, c. 177, 179, 188; 665,
c. 195; 667—669; 1589; 80,
c. 392—397; 430, c. 360—366;
1750.

4.53. Npuausb: CoaHue npo-
T8 Jlynsl. Uto urpaer Gosee
CYUIECTBEHHYIO DOJb B IpH-

aupHom aAsuxkenuu: Coanue
win Jlywa? Ecau BB nons-
TaeTech cjenatb rpy6bii non-
CUeT, OLlEHHBAS, C KAKOH CHJIOH
nputsrusaercsi Kk Coanuy
n JlyHe 3jemMenTapHbll 06bem

OKE€aHCKOH BOJbI, TO MONYYHTE,
yro CosHUEe NOMKHO ropasio
CHJIbHEe BJUATb Ha MPHJIUBEL
yem JlyHa. OQHAKO H3BECTHO
obparnoe. [louemy?

[Touemy B nepuossl HOBO-
JYHHS1 U MOJHOJNYHHS MPHAHBBL
JIOCTHTAIOT MAKCHMa/bHON Bbi-
COThbI, 4 B Mepuojbi, Korga J1y-
Ha HaXOAMTCA B NEPBOA HaH
TpeTbel  yeTBEpTH, BLICOTA
NpUJIKBA cMafaer [0 MHHH-
Mymar

399; 661; 662, c. 32, 33; 663,
c. 23,24, 35; 664, ¢. 189—192;
668; 430, ¢. 360—366.

CoxpaHeHHe MOMeHTA
umMnyJbca

4.54. 3dgexkTH NPHIHBHOTO
Tpennsi. Koraa npuauBHas
BOJIHA [IBUIXKETCA [O OKeaH-
CKOMY [HY, ee MexaHHYecKas
JHEPrUsl yMeHblnaeTcs H3-3a
cua tpenusi. OfZHUM M3 cael-
CTBUH 3TOH TMNOTEPH 3HEPruu
SIBJSIETCS] 3aMmeqJeHte Bpallie-
HUSl 3eMJH H CBSA3AHHOE C 3THM
VIJHHEHUEe CYTOK.

CylIecTBYIOT JIM KakHe-1160
Apyrue MOC/JeJCTBHS MOTEPH
sHepruu? [lonnbllt  MOMeHT
UMNyJabca CHCTEMbl He MOXer
M3MEHHUTbCA B  OTCYTCTBUeE
MOMEHTA BHELIHHX cuJ. Takoro
MomeHTa cul B cucreme Jly-
Ha — 3eMJas  HeT,  OJHAKO
¢pakt octaercsa ¢GakTomM — Ha-
ua 3emJst 3amelsfieT Bpalie-
Hue. Kakum xe o6pasoM co-
XpaHfeTcss MOJHbIE MOMEHT
HMIyJbca?

Kak poaro 6yner 3emus
3aMenqsiTb CBoOe. BpallieHue?
Bcerna su npogosKHTENb-
HOCTb 3€MHbIX CYTOK Oyner
yBesauuuBatbesi?  [lpousoitayr
JH Kakue-HUOYIAb H3MEHEHHUs
B HabjwolaeMOoM JBHXKEHUH
Jlynpi?  [lpenckasbiBaioor, B
YaCTHOCTH, UTO KOrjaa-HuOydb
JlyHa craHeT BHraTbCsi OT-
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BOJbI.

5.37. JlyHHble paayre peakH
He TOJIbKO MOTOMY, YTO JIYHHbIH
CBET HAMHOTO csaabee cosnHey-
| Horo. [lpyrasi npHuHHa Kpoer-
¢q B TOH noroje, Kakasi o6biu-
HO ObiBaeT B TO BpeMsi, KOr-
ga noJjoxenue JlyHbl 6Jaro-
NPHATCTBYET 06pa3oBaHHIO
JYHHOH paayrd. I'posbl 4aiie
BCErO0 MPOHCXOAAT K KOHILY
aHA (cM. 3agauy 3.41), nosto-
MY BO3MOXHOCTb BO3HHKHOBE-
HHS JIYHHOH paAyrd yMeHb-
uwaerca. Kpome Ttoro, HHTeH-
CHBHOCTB JIYHHOTO CBeTa 3aBH-
cHT OoT ¢assl JIyHbl, YTO eme
6osiee CHHXXKaeT BePOATHOCTh
HabJMIONAEHHS JIYHHOH pajyrH.

5.38. PaccrosiHue mMexay xarm-
JIAMH, KOTODEIMH 06YycJioBJIe-
Ha paayra, v HabJoparenem
He urpaer posaH. Hmeer 3Ha-
YeHHe TONbKO Yros Mexnay mna-
JaIOLHM Ha KAMJI0 COJHEYHBIM
JiyuoM H  JIHHHEH  3peHus
Habmoaarens. Kanau xe mo-
I'yT HaxXoOAHTbc OT Habjwaa-
Telsl Ha pPacCTOSIHHH OT He-
CKOMIbKHX METPOB [0 HECKOJIb-
KHX KHJoMmeTpoB. Ecau Bce
KaljH, Cco3jamioiue paayry,
pacno/jloxeHsl B npejenax
HECKOJIbKHX METPOB OT HabJIo-
nateiss (MMEHHO 3To Hmeer
MECTO, Koriga panyra BO3HH-
KaeT B cCTpye uniavra), TO
KaXAeld rya3 Habnopartens
BHIHT «CBOIO» paayry, H 3TH
{panym HECKOMbKO CMeEIlEHBbI

l H OTpa>Xe€HHEeM CBeTa B KalJsax
|

OJIHa OTHOCHTENABHO JPYroH.

5.39. Panyxubrii cTonb —
3TO KOHel OCHOBHOH panyrH,
BO3HHKAIOUIHH B OTpa>keHHOM
cere. O6biuHasi OCHOBHAs pa-
ayra ofpasyercs B OpsMBIX
colHeyHbiXx Jayuax. OpgHako
COJIHEUHBbIH CBET, OTPaKeHHbIH
OT NOBEPXHOCTH BOJIBI, MOXET
06pa3oBaTh euie ORHY panayry.
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Xotd xo1 Jyuyell 31eCb B MpPHH-
LIHME TOT XKe, 4YTO H npH obpa-
30BaHuH OOLIYHON pajayrH, mo-
JOXKeHHe TaKo# paiayrd B He-
| 6e OTIHUAeTCA OT MOJOMKEHHS
; 06biuHOi. Ecii 6bt MOXKHO Gbi-
| 10 yBumeTb 3Ty paayry noJ-
} HOCTBIO, TO ee LeHTP HaXxOIHJ-
cA Obl Bblilie HeHTpa O6BIYHON
paayru. [loatoMy y ropusoH-
Ta Takad paayra nogHHMaer-
cA kpyue, uem obbruHasi, [To-
CKOJIbKY HHTE@HCHBHOCTb CBeTa,
OTpaxK€HHOro OT BOJbI, MaJa,
Takas paayra cjabee o6buHOM
H HabaonaeTcs 3HAYHUTENbHO
pexe.

§
i
|
|
{5.40. OtpaxeHHass panyra —
3TO MpOCTO 3epKaJ/bHOe oTpa-
JXKeHHe ocHoBHOH paayru. [lo
MHeHulo Munnapra  [954],
o6e 3TH pajayrd OAHHAKOBBI,
1011HaK0 Xsmopus [164] cuapa-
B€JJIHBO OTMeYaeT, uTO OTpa-
!)KEHHaH paayra kaxercs 6o-
i Jlee MJAOCKOH, Tak Kak y Hee
iamma MeHbluasi 4acTb OYrH,
j 4eM y OCHOBHOH. 3TO pasau-
l YyHe MeXIy paayramH CBs3aHO
! ¢ TeM, UTO BBIXOAAILIHH H3
| BOOSIHBIX Kanejb CBET AOJXKEH
* 06pa3oBaTh Takyio pagyry, Ko-
r TOpasi 3aTem morsia 6Bl OoTpa-
| 3UTBCS OT BOAHOH NOBEPXHOCTH
{H nomacTb B TMo0Je 3peHHs
. Habuonarens. Kanau, niasa xo-
lTOpb[X BEIMOJIHSIETCS 3TO Tpe-
i 6OBaHHe, HaXOAATCS HHXKE Hall
ﬁ TODH30HTOM, UeM KamJu, obpa-
. 3YIOIHE OCHOBHYIO paiyry.

E 5.41. JlyroBas paamyra — 3to
!

Ta Xe paayra, HO o6paso-
BaHHAas KamJasMH pOCH Ha
tpase. OcHoBHasi  panayra

| Ha6.1iopaercs noa yIJI0OM OpH-
MepHO 42° K OCH, COelHHSIO-
¢ wed CoJiHUe ¢ raasom HabJao-
i pateas (cMm. 3agauy 5.32), u
OHa Obl1a 6Bl KPYroBoH, ecau
6bl He Mewana semasa. OgHako
KOTja 3eMJisi TOXe MOKphTa
' KaneabKaMH BOAB, TO panyry

MOXHO YBHAETb M HHXKE FOpH-
30HTA. ¥TO1 H B 3TOM Cjyuae
paBeH 42°, HO MOCKOJIBKY Karl-
JIH Terepb He 3aloJHSIOT BCe
NpoCTPaHCTBO Nepeq HabuoAa-
TeJeM, a pacnojaralTcsi B
FTOPH3OHTAJNbHOH  MJOCKOCTH,
(bopma pagyru CTaHOBHTCS TH-
nep6osniyeckod. O6GbIYHYIO JY-
FOBYIO paayry o6pasyioT JyuH,
Hayune or CosiHila NpPHMEPHO
napaJjJjenbhHeiv nyukom. Caer
OT YJHYHOro ¢QoHapa HaeT
pacxoasiliuMcst My4YKoM, H XO-
TS YroJi, Noj KOTOPbiM HabJio-
jaercs pajyra, Ho-npexHe-
My cocTasasier 42°  kanaw,
cosjamiMe ee, pacnojarator-
¢ MPHYYAAHBHIM  06pa3om,
NOCKOJIbKY JY4H CBeTa pacxo-
NATCA OT HCTOUHHKA B pasfHy-
HBIX HanpaBJeHHSX.

5.42. JloXxHbie coAHLA nO-
ABAAIIOTCA B pe3ysbTaTe mpe-
JIOMJIEHHSI CBeTa MNajaioliHMH

rekcaroHajlbHbIMH  KDHCTaJI-
JaMH Jibja, TJlaBHBlE OCH
(ocH, mapaJjsenbHble ILECTH

rpaHsiM) KOTOPHIX pacrofo-
JKeHbl BePTHKAbHO. XOTH CBeT
BBHIXOJHT M3 KDHCTaJAJOB B
LIMPOKOM JHama3oHe YIJOB,
HauboJjee SIpKHH MY4OK HCXO-
JHT MOJA YIJIOM, COOTBETCTBYIO-
IIHM HaHMEHbLIEMY OTKJOHe-
HHIO COJHEYHBIX JiyueH OT HX
nepBOHAYa/JbHOrO HampanJje-
Hus. Korga ConHile, kpucran-
Jbl Abaa M Habjwojarenb Ha-
XO4SATC B OAHOH TOPH3O0H-
TaAbHOH  NJAOCKOCTH,  YroJ
HaHMEHbIEr0 OTKJAOHEHHS CO-
cTasJjsieT npuMepHo 22°. B ra-
KOM ciay4yae HabJaionartenb BH-
IUT APKHH CBET, HCyCKaeMbli
KPHCTaJITaMH, KOTODble HaXo-
JASTCA Ha YIJIOBOM paccros-
HHH 22° mo o6e CTOPOHHEI OT
Connua. Tlo mepe roro, Kak
CosiHUe mojHHMaeTcsl Haj ro-
PH30HTOM, OCb KDHCTaJJIOB

nepecraer 6bITh NEPNEHAHKY-
JSIPHOH

COJIHEUHBIM  JlyuaM,

N
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Mpenucaosue pepakropa nepesoia

EcTb y MeHs mwecTepka cayr.
TIpoBOpHBIX, yaaJbIX.

M Bce, 4TO BUXKY 51 BOKPYT,—
Bce 3Ha10 A OT HHUX.

OHH 1O 3HaKy Moemy
SIBaAOTCA B HYX]e.

3oyt ux: Kak u [louemy,
Kto, Uto, Korna u I ze.

P. Kunaune (nepeeod C. 1. Mapwaka)

KHHra, KOTOpYIO BH, YHTATE/b, 1€PXKHTE B PYKaX, He 3ailayHHK,
no KpaHHel Mepe B MPHBLIYHOM MOHHMAaHHH 3TOro cjoBa. B 3a-
JayHHKax OOGbIYHO TFOBODHTCS O TOYEUHHIX Maccax W 3apfjax,
HEBECOMBIX HHTAX H CTepPXKHAX, HeajbHBIX HCTOYHHKAX H Mpy-
XKHHaX. B 3Tolf XKe KHHre peub HeT O peasbHHX TeNax, O TOM,
4TO Mbl BUJUM BOKPYT, XOTfl YACTO H He 3aMeuyaeM,— O XKypua-
IeM pyybe, MbIByLIeH no Hefy Tyye, o paayre 4 TymaHe, o lia-
pOBOH MOJHMH, MoJeTe 6yMepaHra H YCTOHUHBOCTH BeJOCHIEAa.

Pelenne o6buHON 3amauH HauyuHaeTcs C TOrO, 4TO HYXKHO
BCIOMHHTb 3aKOHbI, OMHUCLIBAIOIIHE sIBJeHHE, O KOTOPOM HIeT
peub, M pelraercs ofblyHasA 3ajaya 10 KOHLUA — A0 OTBeTa, KO-
TOPbI# MOXHO MPOBEPHTb, 3arVISIHYB B KOHeLl KHHUrH. B HanHoH
)K€ KHUre HAYHHATb HY>XHO C IPyroro — ¢ NOCTAHOBKH CaMol 3a-
Aauu. B Bonpocax, 3ajaHHbIX aBTOPOM, OHa TOJBKO HaMeyeHa, H,
npeXx/Je 4eM 3amHcarh HyXHble YpaBHeHHs, Heo6Xoaumo pa3o6-
paTbcs, UTO CYLIECTBEHHO B AAHHOM cJyyae, a KaKUMH (akropa-
MH Ha MepBbIX Mopax MOXHO npeHe6peub, MPUKHHYTh MOPSAOK
BeJHUYHH, O KOTODHIX HIeT pedb, HAHTH B cIpaBOYHHKAX HeobXO-
JMMble JaHHble U KOHCTaHTbl. KpaTkHe OTBeTHl, MPHBENEHHELIE B
KOHIle KHHMTH, He Nal0T OKOHYATeJbHOTrO pelleHHus — OHH JIHIIb
YTOYHSIOT MOCTAHOBKY 3a/ayM, YKa3hBAalOT BO3MOXHEIH Mexa-
HHM3M TOTO HJH HHOro siBjeHHsl. Brnpouem, HepenKo caM aBTOp
CO3HAeTCsl, YTO He 3HAeT OTBeTA Ha MOCTAaBJEHHBIH BOMPOC H He
BCTpeyan ero B JUTepaTtype, MM TOBOPHT, YTO H3BECTHOE eMy
06bsICHEHH e TONbKO OAHO H3 BO3MOXHHIX (TaK YTO YHTaTeNb MO-
XKeTb cTaTb nepBooTkpbuiBatenem!). llear aBTopa — cnpoBouu-
pPOBATb YHTATENS] HA PA3MblILIEHHS 0 (PU3NUYECKUX SIBIEHHSIX, €ro
OKDYXKaWoWHX. B 3TOM OTHOWEHHH JaHHAs KHUTA MOX0XKa Ha Mo-
nyaspHbIA y Hac cOopHHMK 3agay akagemuka Il.JI. Kanuus.

Muorue 13 BOIPOCOB, MO-BHIUMOMY, HAMOMHAT YHTATENIO J€T-
cTBO. UMeHHO B fleTcTBe Mbl 3ajaeM ce6e H cTaplUUM MHOTOUYHC-
JIGHHbIE <[OUeMY»: MoYeMy 3BeHHT CTPYyHA? noueMy BHCHT JlyHa?
noyeMy CKOMb3AT KOHbKU? (CTaB B3POC/AbIMH, Mbl HAUHHAEM HHTe-
pecoBaTbcsl KBapKaMH W KBa3apamy, OTMAXHUBAasicb OT BOMPO-
COB HAIUMX JAeTedl, OTBEThl HA KOTOpbie KaXYTCH HaM OYeBHJ-
HBIMH. A Tak Ju ouu ouepuaHbl? [loaucradite 3ty kuury. Ha
MHOTHE JIM <To4YeMy» Bbi B COCTOSIHHM OTBeTHTH? W yBepeHbl JH
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6aHusiM, uyeM MapamTHCT.
[TosToMy TopMoO3Hbie mapa-
IWIIOTHT Ha AaBTOMOOHJSIX je-
JaloTcA TakK, YTO B OTBEPCTHE
TIPOXOIHUT eule 66abluast 4acTb
Haberawlero MOTOKa, B pe-
3yJbTaTe 4ero BHXPH YycTpa-
HAITCSA 3D PEKTHBHEE.

4.91. Xapaktep TOKa BOJbI
BOau3u apefidyromero Kopa6-
Jsi H MexaHuU3M of6MeHa HM-
fyJTbCAMH MEXAY HUMH MOKa
eule He HCEeJeJOBaHbl CKOJb-
Ko-Hubynb noppobuo. OaHako
60abilIyI0 CKOpocTb Kopabuis
N0 CpaBHEHHIO €O CKOPOCTbIO
TeUEeHHS]  MOXKHO  OTYaCTH
O6’bSICHHUTDL Ha OCHOBE 1IPOCTO-
ro aHaju3a CHJl, 1elCTBYIOLLIHX
Ha kopabub. Cuja TsKecTH
Kopab.as HanpasJjeHa BepTH-
KaJbHO BHN3, @ BbITAJKHBAIO-
11as CHJIa HECKOJbKO OTKJO-
HSIETCS OT BepTHKaJH, Mo-
CKOMIbKY peKa TeueT «loA To-
py». Takum o6pasom, cuaa
TSXKECTH HMeer COCTaBAfIo-
IyIo, HalipaBJeHHyl0 MapaJ-
JieIbHO MOBEPXHOCTH NOTOKA,
Jrta cocraBasiollas KOMIIEH-
cHpyercs CONpPOTHBJEHHEM
IBHXEHHIO Kopabas co cropo-
Hbl Boabl. Ecain KopabJab 3ame-
HHTb COOTBETCTBYIOUIUM O6he-
MOM BOJIbl, TO NOCJEAHHH TakK-
’K€ HCNbIThIBaJ 6Bl I'HAPONHHA-
MHYeckoe conporuBJeHde. Ho
IIOCKOJIbKY B 3TOM ofbeme BO-
Abl npoucxonuso Oel Typby-
JIEHTHOe nepeMeliHBaHHe, OH,
npH TOH JKe CKOpOCTH, BCTpe-
4yaJ 6bl 6oJiblilee cONpOTHBJIE-
HHe, yeM Kopabub'. B pesy.b-
Tate CKOPOCTb, IIPH KOTOPOH

' Neno 3pechb, NO-BUAHUMOMY, He B
TypOyNeHTHOM MepeMellHBaHnu, a B
TOM, 4YTO H3-3a B3auUMonelcTBUS
¢ IHoM H Oeperamu CKOpOCTb pexH
B Pa3jMuHLIX  TOYKAX  pasjgHyHa.
Ona  yBeswuuBaercsi K - cepeiute
pekd # K nosepxuoctd. Kopa6ab
He JIBUKETCS KaK Ilesoe, H CKOpPOCTh
€I'0 YaCTHI O/iHHAKOBA.-~ [Tpun. ped.

COTIPOTHBJIEHHE
HOBeLIUBaeT  NapaJesbHyl0
TOBEPXHOCTH  COCTABJSIIOILYIO
CHJIBl TSI’KeCTH, AJ1s Kopabusi
6oJiblile, yeM JJSI SKBHBAJIEHT-
HOro 06beMa BOJHI.

BOJIbI ypaB-

4.92. CryioWHAasi CTeHKA BbI3bi-
BaeT CHJIbHBIE BUXPH, B3MeTaw-
iwHe cHer. 3abop H3 pemKHX
IJIaHOK co3gaer 6osee caabbie
BuxpH. Ecan ckopocTb Bo3ayxa
B CO3/1aBaeMbiXx 3a60pOM BHX-
psIX MeHblle TOH, KoTopas He-
06X0aHUMa AJf  YIAepHKaHwusi
CHera B BO3AYLUHOM IOTOKe, TO
cHer O6yaeT OTKJIaIblBaAThCs
C MOABETPEHHOH CTOPOHLI 3a-
6opa.

4.93. Kako#d-1u60 npeameT Mo-
XKeT 3ajlepXaTh CHEr TOJNbKO B
TOM CJyyae, CJH CHer nojJje-
THT JOCTaTouHO 6.1H3Ko. Boa-
AYWHbIH NOTOK HaYHHAEeT pas-
JelTbCA B JECATKaX M jgake
COTHAX MeTpoB oOT 60JbUIOro
LOMa, H CHer pasMeraeTcsi B
CTOPOHBL NpeXjae, YeM ycileeT
npubaH3NTLCA K 3paHuio. He-
60J1blUOE MPENATCTBHE HA NYTH
BeTpa, Hanmpumep cTonb, pas-
lejsieT BO3IYILIHBIA MOTOK Tro0-
pasgo cJgabee, noaTomy cHer
foajeTaer K - [pensiTCTBHIO
6/1H3KO.

4.94. 3apgHsis KpPOMKa Kpbijia
JejaeTcss ocTpol, 4tobel rpa-
HHYHBIR CT0H Bo31yXa Ha Bepx-
Hed 1acTH Kpblsia He OTphIBaJ-
¢ caHwKoMm pano. [lpexne-
BpeMeHHOe OTJeJleHHe NpPHBeJo
6bl K BO3HHKHOBEHHIO TypO6y-
JIEHTHOCTH Yy 3ajHeldl 4acTH
KpBlJ1a, H caMoJieT He CMOr 6bl
JIETeTh, TaK KakK TypOyJieHTHOoe
nepeMeliHBaHue BO3AYILIHOTO
TIOTOKa TIPensiTCTBYyeT BO3HHK-
HOBEHHIO MOIBEMHOH CHJIBL

4.95. AspoagMHaMHKa JbDKHH-
Ka, KOHEYHO, CJHIUKOM CJOX-
Ha, yToObl paccMaTpHBaTb ee

TeOpPETHYeCKH, TaK 4TO BbIGOP
TOH uA¥ HHOH CTOHKH Ge3
3KCIIEDUMEHTaJbHOH TPOBEPKH
MOXeT ObLITb OCHOBAH JHIUb HA
norajgkax.

4.96. AspoauHaMHuecKoe Co-
NpPOTHBJIEHHe, feHCTRYIOILee Ha
M4, 06ycJaOBJAE€HO OBYMS (aK-
TOpPAMM: pPa3HOCTbIO JaBJie-
HUH MeXay nepeined H 3an-
HeH (110 OTHOILEHHIO K HANpaB-
JIEHHUIO TT0JieTa) YacTsAMH MsAua
H TpeHHeM Msua O BO3AYX.
Y raagkoro msiya norpaHuy-
HbI cJT0f BO3myXa OTpbIBaer-
cfl, He ycrieBas 3adTH jgajeko
Ha ero 3ajgHoi cropony. [Ipu
OT[eJIeHHH MOrPpaHHUHOrO CJIOs
o6pasylTCcA BHXPH, H [daBJje-
HHE 3a MSAYOM [TOHHIKAeTcs.
Tak Kak nmepex MsA4OM AaBJje-
HHE TIOBbILIE€HO, BO3HHKAWLLAsA
pa3HOCTb NaBJEHUH 3aMensi-
eT noser msivua. Eciau mosepx-
HOCTh Mfiua HMeeT HePOBHOCTH,
oTAeseHHe TrpaHUYHoOro CJos
3agepxupaercsi. B pesysbrare
JaBJjeHHe 3a MSYOM MOHH-
Xaercsi  caafee, pa3HOCTh
MeXAy AaBJEHHAMH crnepeiu
C33[IH MSiYa Y COOTBETCTBEHHO
CONpOTHBJEHHe, 00yCJ0BJICH-
HOe 3TOH pa3HOCTBIO, YMEHb-
watorcs. [103ToMy «BMATHHBI»
YBEJIHYHBAIOT TaJbHOCTb MOJIe-
Ta MfA4a AJas roabda.

4.97. B cnoco6HOCTH nTHLE Je-
TaTb MOXHO YCJOBHO Bbhige-
JIHTH JABa acnekra. Kpblabs
NTHUBl JeHCTBYIOT KaK Hecy-
LIHe TMJIOCKOCTH (cM. 3ajauy
4.31), nTHua MoXeT TNapHTb
B Bo3ayxe (cMm. 3amauy 4.98).
Ho korma nrupa B3maxuBaer
KPbUIbSIMH, TO TOJYOK Brepen
BO3HHKAeT He TOTOMY, uTO
KPbIJIO  OTTAJKHBaeT BO3AyX
Hazajl, a BCJAeICTBHE TOFO,
YTO {1epbsl B BO3JYyXe Bpalla-
IOTCS1 H  AeHCTBYIOT MOLO6GHO
nponensaepaM camogera. Bos-
MOXKHO, OLIHMaHHAasi NMTHUA H
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JI0NI’KeH MOJHMUMAaTbCs BBEpX,
He Tak au? CrapuHHoe mpeja-
HHE YTBEpIKJaer, 4TO «UHHYK»
corpeBalOT AYyXH HHAeHueB,
norpe6eHHbIX B ropax.

Berpbl, nono6HbIE «YHHYKY>,
BCTPEYaIOTCH OTHIONb HE TOJIb-
K0 B padione [lenmepa. B
Uigefiuapuu Takoil BerTep HO-
CHUT Ha3BaHue «(peH», Ha OCTpO-
e lllpu-Jlanka — «KauuaH»,
B lOxHo# Adpuke — «Gepry,
B lOxHo#t KanudopHuu —
«Canta-Ada». Ho Bce 3TH
BeTPbl CYXHe H Topsidue.

Ectb y HMX W gpyras He-
NpusiTHasi 0COGEeHHOCTb — TOo-
BODPAT, 4TO, KOMJla OHH [YIOT,
JIOAM W KUBOTHBlE CXOAAT

c yma. B nepuon Takux BerpoB
BO3pacTaer MpecTyNnHOCTb,
YBeJMUYUBAETCHA YUCAO HACHIHH
u yOuHCTB, caydaerca GoJblue
JOPOXKHBIX NPOHCUIECTBHH —
JI01U BeAyT ce6s MeHee pa3yM-
Ho, ueM o6blyHO. B0o3moxHO,
3T0 Bce 6abyLIKHHBI CKa3KH,
OlHAKO, BUAMMO, 3JecCb €CTb
u jponas npasabl. Kakoe ¢u-
3HOJIOTHUECKOe  BO31EHCTBHE
MOXeT OKa3blBaTb CyXOH Ten-
Nl Betep Ha uenoBeka? He
CKpbIBAeTCsl JIM TYT Kakas-JH-
60 peaJbHas NpHUYHHA, MPH-
BoAsLIAA JIOAel K 6e3yMHI0?

164, c. 217, 218, 343, 344
c. 94—98; 345—358. :

Puc. 3.18. Berep «uunyx», cnyckarowuics co CKaaucToix 20p.

AnnaGaTHyeckue mpouecchl

3.19. JIumonanuntit ryman. O6-
pawaiu Ju Bbl BHHMaHHe Ha
of1ayko TyMmaHa, KOTOpOe no-

SIBJsIETCSA Yy ropJabilika GyThi-
KH C OXJaX{JleHHbiM JIMMOHA-
JIOM HJM UIAMMTaHCKHM Cpasy,
KaK TOJIbKO €€ OTKPhIBAIOT
(puc. 3.19) ? Yem 3710 06BACHA-
ercA?

342; 540, c. 118—123, 347—
351.

Puc. 3.19. Tyman y eopaviuxa
TOALKO 4TO OTKPHITOL 6YTOLAKL
X0A00H020 UWLAMNAHCKO20.

Tenaoswe hanuTasun ¥ NpoYHe YAOBOJbCTBHS

3.20. ABTOMOGHIB € OTKpbI-
BalIAMCH Bepxom. XOpOILLO,
ec/y y Balllero mpUATeNst eCcTb
aBTOMOOH/Jb C OTKPLIBAIOUIUM-
ca BepxoM. Kak npustHo
B JKapKU#A JeHb MPOKAaTHTLCA
C BeTEPKOM B TAKOM aBTOMOGH-

‘ne! Hukakasi xkapa He cTpail-

Ha. OnHako cTpaHHO — Bejilb
NOKa3aHWA TepMoMeTpa A0/ K-
Hbl ObITh OLHHAKOBbI, C BeTEp-
kKoM uau Ge3 Berepka. IlIpo-
BepbTe 3T10. M3amepbTe TewmIle-
patypy Ha 3afHeM CHIeEHbe,
KOFla MallMHa CTOMT M Koria
ona apuxercsa. Ckopee Bcero,
Bbl 0GHAPYXKHTE, UTO NPH ABH-
KEHUH MAaILHHBL  TePMOMET]D
IOKa3biBAaeT MPHMEPHO  Ha
0,5° C menble. [Touemy? (ITo-
npofyiiTe TakXe IPOBEPUTD,
He MOHMXKaeTcs JU Npu OblcT-
poli e3nge teMmmeparypa Kpbl-

‘WK aBTOMOGHNA.— Ped.)

359.

AanabaraueckHe MPOLECCH
norJjouense HaayueHus

3.21. Joauna cmeptu. lonuna
CMepPTH — caMoe HH3KOe MeCTO
Ha AMEpHKAHCKOM KOHTHHEHTE
M CaMoe XKapKoe MeCTO B MHpe.
Temnepatypa 3jecb MOXeT He-
CKOJNIbKO [IHeH mnoApsiad nep-
karbest Ha yposhe 50° C, ox-
Ha)Xabl Obla jpa)ke 3aperi-
CTpUpOBaHa Temneparypa
57° C. Het i1 ¢ ToukH 3peHHusd
(hH3HKH Kakoro-n1u60 NpoTHBO-
peyusi B TOM, YTO B CTOJNb HH3-
KOM MecTe GhiBAeT TaK KapKo?
Hanpotus, He 10/MXKHO JIM B 1O~
JiMHe ObiTb OTHOCHUTEJbHO NpPO-
XJaJiHO, MOCKOJbKY Ha BepIlH-
HaX rop, OKPyXKaloUiUX [OJH-
HY, BO3AYX XOJOJHbIH, &, KakK
M3BECTHO, TOPAYHH  BO3AYX
MOJHHUMaeTcs BBePX, & XOJNOL-
HBIH OMmycKaeTcs BHH3?

223, ¢. 200; 670, c. 480—484.
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c. 295, 296; 533; 954, c. 65,
66; 955—957; [1180; 1190.

5.10. Mupax y cteHbl. MuHu-
Hapt [954] onuceiBas MHpax,
KOTOpLIH  MOXHO Habmo1athb
y OCBelIeHHOH COJIHIleM 10CTa-
TOYHO JUJIMHHOH (He wMeHee
10 m) crenbi. Beranbre y cre-
Hbl H2 PACCTOSIHHH BBITSAHYTOH
DYKH M cmOTpHUTe Ha O.jecTs-
U MeTaJIHYecKHil npeamer,
KOTODBIA Balll NMPHATEIb [TOCTe-
IIEHHO T[pUOJIUXKAeT K CTeHe
y Apyroro ee KoHmna (pHuc.
5.10). Koraa upeaver okaxer-
¢Sl HAa PACCTOSIHHH HEeCKOMBKHUX
CAHTHMETPOB OT CTeHbl, ero
KOHTYPbl HCKA3AITCS, U Bbl YBHU-
AUTe ero OTpa)keHHe Ha CTeHe,
Kak ecad Obl oHA cTajga 3ep-
KajabHO#. B ouedb xkapkuit
JdeHb MOXKHO Jake YBUIeTh ABa
usobpaxenusi. [louemy «3a

b
Iyre ! . 1, . HAYCITS
g i e g,

Puc. 5.10.

118  dusnyeckui eieppepk

CTEHOH» BO3HHKaeT H3o6paxe-
HUe npeamerar

954, c. 64, 65.

5.11. Bepxuuit mupax. Cyie-
CTByeT elle OAHH THN MHpa-
)Ka — TakK Ha3blBaemblil «Bepx-
HUE MMpPaX»', MpH KOTOpOM
BO3HUKAET OJHO HJH HECKOJb-
KO H300paXkeHUd npeamera,
Kak MokasaHo Ha puc. 5.11.
Kak 00bACHHTL 3TOC ONTH4e-
CKOe fIRJeHue?

Puc. 5.11.

5.12. «OpHOocTOpOHHEe» 3ep-
KaJo. Bo MHOrHX /eTeKTHBHBIX
(uabMax uyacTo HCHOJNb3YyIOT-
Csl «OJLHOCTOPOHHHE» 3epKaJa.
JleficTBUTEBHO JIH CKBO3b HHX
MOXXHO BHIeTb B ONLHOM Hal-
paBjeHuu, @ B JPYroM OHH
OTPa)alT CBET, KaK OObluHble
sepkana? [lonpo6yiite «ycTpo-
HTb» TaKOe CTeKI0 WJIH 3ep-
KaJlbHOe IOKPbITHE, KOTOpOe

164, ¢. 470—473; 165, c. 164;
954, 955; 958.

! BepxHHe MHpa¥XH 4acTo BO3-
HHKalOT HajJ MOpeM, KOrja OHO 3Ha-
YHTeNBHO XOJOAHee Bo3ayxa. WHoraa
TakHe MHpaXH MOMXHO BHIEeTb Haj
3aMep3lWHMH  TOBEPXHOCTAMH  MpH
BHe3anHol orrenenn.— [Tpum. peo.

nponyckajio O6bl H3oGpa)keHue
TOJNBKO B ONHY cTopony. Eciu
3TO HEBO3MOXHO, TO KakK xe
BCe-TakKH JEHCTBYIOT «OQHOCTO-
poHHue» 3epkana'?

984.

" TakHe «OLHOCTOPOHHHE» 3epKaua
umetorcss B awo6oH  kBaprtupe. B
APDKHI COMHeUHBbI! [eHb uepe3 38Kphl-
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HOCHTeNbHO 3eMJIH B OGPATHOM
HamnpaBJeHHH.

111; 661, ea. 16, 17; 663; ea.
11; 672; 673; 439, ¢. 360—366.

Pesonanc

4,55. Ceitiu. Bona B o3epe
4acTo MJeUIeTCs TOYHO TakK XKe,
KaK B HeGO/bLIOA NPAMOYTO/b-
HOH KioBere. JItonH, XKuUBylUe
Ha Geperax JKeHeBcKoro oase-
pa, LaBHO- 3aMedaJH BOJHBI
(oHH Ha3bIBAOTCA CceHIIamH),
BHICOTA KOTOPbIX JOCTHrana
MeTpa, HO He MOHUMAaJH, 4YTO
BHI3BIBAET TakHe KosebaHud
BOJBl H UeM OMnpejeJsieTcAd HX
nepuold. Yem omnpepensiercs
yactora  KoJjeGaHHi  BOAbI
B MPAMOYTOJbHOM  cocyje?
OueHHTe NEpHOA TaKHX KoJje-
Gauuit Boabl B JKeHeBCKOM 03e-
pe (ero cpeaHas rayOuHa
150 M, a pauna 60 km). Uto
BbI3bIBAET 3TH KOJeO6aHuA B
o3epe?

170, c. 56, 314; 580, ¢c. 138—

140; 635; 661, en. 2, 662,
c. 62—65; 663, c. 7, 8 664,
c. 272, 273.

®poHT ynapHoH BOJHbBI
BOJIHBI B BOjE

CKOPOCTb PacnpocTpaHeHHsI
BOJIH

4.56. [lpuauBHble BoaHB. B
6ONbUINHCTBE PeK, BNAaAaoUIuX
B OTKPbITBIE MOD$, HOLbEM
BOJbl BO BpeMsl MPUJHBA MPO-
HCXOJHT CMOKOHHO, MOUTH He-
sametHo. Ho B HexoropbIx
pekax BoJa MOJHUMAaercs Tak
6BICTPO, UTO BBEPX [0 pEKe
yCTPeMJIsieTCsl OueHb BbICOKasi
MOYTH BEPTHKAJbHAs CTeHa
BOJbl — MPHJIHBHASA BOJIHA
(puc. 4.56). Takue BOJHBI
HabJAl0AaloTCsl, B  YAaCTHOCTH,

B aHrJuiickux pekax CesepH
n TpeHT M KaHaiACcKoH peke
[Mtukonbsak. [IpunuBHas BoiHa
B Ama3soHKke mpencraBasier
co60H KYTKOE 3pejHlle: WH-
puHa ee npeebiwraer 1,5 Km,
a BBICOTA COCTaBJSAET 5 M; 3Ta
rpoMaja HeceTcsl BBepX Mo pe-
Ke co cKopocTbio 12 y3aos'.
Onnako eule Gojdee XKyTKoe
BreyatyeHHe MPOU3BOJHUT MPH-
JIUBHASA BOJIHA Ha peke LI3uHb-
waussii B Kurae; ee Bbicora

' VYaen — mopckas
cTH, paBHas 1,853
nepes.

Mepa  CKOpoO-
kM/u.— Mpun.

pocturaetr 7,5 M. Kurafius
JIOBKO MOJIb3YIOTCA 3ITOH MNpH-
JHBHOH BOJHOH u, npeHe6pe-
rasi ONacHOCTAMH, MOJHUME-
I0TCA HA CBOUX [AXOHKax na-
Jeko BBepx mno peke. [Touemy
BO3HHKAIOT NPHUJHBHbIE BOJIHbI
M nouyemy OHHM HabJiopatoTcs
He BO BCeX pekax, BNajalolliux
B OTKpbIThle Mopsi? Ot yero 3a-
BHCHT CKOPOCTb TPHJHBHOH
BOJIHbI: OT €€ BBICOTbl HJH XKe
ryOuHbBl peKu?

399; 635, 661, ea. 3; 662,
c. 97, 98; 663, ¢c. 8, 120—125;
664, c. 320, 321; 674—676.

Puc. 4.56. [Ipuausnas 804Ha 6 pexe.

Pesonanc
pacnpocTpaHeHHe BOJH B BOAE

4.57. Hpuaus 8 3anuse GaHau.
[Touemy B 3anuBe ®anau (Ka-
Hana) Habawjpaercss cambli
BBICOKHH MPUJHB B MUpe (pHC.
4.57)? B HeKOTOpbIX MecTax
pasHHUa YpOBHeH BOAbl TMpH
NpHJHBE U OTJHBE BeCbMa 3HA-
YHTeJbHA, H MECTHbie pbIGakHy,
yCTaHaB/aUBasg CEeTH BO BpeMs
OTJIMBA, B CJAEAVIOIHH OTJHB
BbIOMpAOT M3 HHUX pbIby, MoO-
NaBUIylO TyAa BO BpeMs MpH-
JuBa. Y BbIXOHA H3 3aJjuBa
NPUHJUB MHHHMaJieH — ypo-
BEeHb BOJbl MOJHHMAETCH HE
6osee yem Ha 3 M. B raybune
e 3anuBa y ropoaa CeHrt-

JI>xoH OH jpocturaer 7,5 M, a
eue fajbuie — B rJy6GHHe 3a-
ausa B padone YHrHexkTo —
14 m. Camas Gosibwas pas-
HOCTb YPOBHEeH BOJbl BO BpeMs
npuauBa u OTJAHBA, 15,5 M,
Habawojaercss B rJyOuHe 3a-
auBa B paronHe Munaca. (Be-
Tep MOXeT A06aBUTb K 3TOMY
eule napy Merpos.)

Moxer /1 3a1UB HMETb He-
KYIO  ONTHUMaJbHYIO  JJIHHY,
NPH KOTOPOH MNPHIAHB YCHJH-
Baercs? KakoBa n0/KHa ObITh
3Ta AJMHA AJs 3a/]HBa, KOTO-
pbidl, Kak 3aquB PaHau, UMeeT
ray6uny 75 m? CoOTBETCTBYyeT

byps B crakase Boam 95
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HOMHMMO BpalleHHs1 BCe BpeMs
TIPOHCXOJHT nepeMelleHHe yas
OT Kpas BepXHero cJ1os K Kpaio
HHXXHETO, OTTyla K UEeHTpY
HHXKHEro cJ10f, jajee BBEpX K
LEHTPY BEPXHEro CJOos H, HaKo-
Hell, K Kpal0 BepXHero cJos.
Yaunku, JexallHe Ha JIHe
4alllKH, YBJEKAIOTCH 3THM BTO-
PHUHDBIM TTOTOKOM H cobupaloT-
CAl B LIEHTpe CTaKaHa, OTKYIa
JKHIKOCTb TOJHHMAETCs BBEPX.

4.64. [Ipuuyunoil o6pa3oBaHus
MeaHApOB peK TaKxKe siBjsercs
BTOPHYHBIH TIOTOK, O KOTOPOM
pacckaselBasochb B TpembiLy-
uem oreere. Ha cyuiecTsyo-
mieM MepBOHAYas bHO HeGOosh-
oM u3ru6e pyc/ja BO3HHKaeT
BTODHYHBIA MOTOK, MeprneHH-
KYJSPHBIH OCHOBHOMY TEUEHHIO
H UHUPKYJIHPYOILHHA OT Kpas
BEPXHEro cJOsi OCHOBHOTO MO-
TOK@ K KPalo HUXHero, 3aTem
K LEHTPYy HHXHero cJos, K
LLeHTPY BEPXHEro caosl H CHOBa

K Kpaio BEpXHEro ¢josi. JTOT

MOTOK YHOCHT YacCTHUbI Be-
ILECTBA C HApPYyKHOH CTOPOHBI
H3ruba pycsaa u OTKJaibiBaer
HX Ha BHYTpeHHeH CTOpoOHe
pyc/a HecKoJbKO HHXKe Mo Te-
yeHHlo. BHauajse noTtok Mmo-
KeT OblTb OTHOCHTEJNbHO NpPs-
MbIM, HO CO BpeMeHeM ero He-
6osbliive H3rHObI yBeJIHYHBA-
JIOTCA M OH CTAHOBUTCSI H3BH-
JIHCTBIM.

4.65. Ecau 661 wapuk Bo Bpa-
IamninemMcsi crakaise BCIJbI-
BajJl C npexHeHd CKOPOCThIO,
€My NMPUXOLHIOCh 6bl «pacrai-
KHBaTb» HaXOMALLYIOCHA Hal
HHM BOAY B cTOpOHb. Ho Takoe
IBHXKEHHe BOAbl Obl1o 6bl Ha-
TpaBJeHO MHPOTHB PpAasHOCTH
JNaBJeHHH, KOTOpas NoALepXKH-
BaeT BpallaTejbHOoe JIBHXKe-
HHe XKHIKOCTH. (LleHTpocTpe-
MHUTEJbHOE YyCKOpeHHe BOJbI
NPpH  BpameHuH o6ycJa0BIEHO
yBeJHUYEHHeM 1aBJeHUs II0 pa-

IHyCy OT LIEHTPa K Kpalo, y cTe-
HOK laBJjeHHe Gogblue.) Ecau
CKOpPOCTb BCIJIBITHSI lLlapHKa
CJHILIKOM MaJia, 4Tobbl obecne-
4UBaTh TAaKOe BBITECHEHHE Ha-
XOOsIlledCcs] HajJ HHM BOIbI
BOOK, TO OH BCIIJILIBAET BMeCTe
CO CTOJNGHKOM BOJbI, KOTOPbIfi
TIOJHUMAETCS BBEPX C TOH XKe
CKOPOCTbIO, YTO U WapHK. JIpy-
THMH CJIOBaMH, I[IapHK TOJ-
KaeT H TsiHeT 3a co60# cToNGHK
BOAbl JAHaME€TPOM, DAaBHBIM
nuamerpy wapuka. Tpenue,
HCIIBITHIBA€MOE 3THM CTOJGH-
KOM, H 60sblIas ABHXKYLLAsICSA
mMacca yBeJIHUHBAWT BpeMsA
BCNJIBITHS LIapHKa.

4.66. Korga uepuusa nonaga-
I0OT B BOAY, OHHM OTTECHSOT
4acTh BOAbI K [IEHTPY CTaKaHa,
K ocu Bpamenusa. Ho rorja
OKa3bIBAETCsi, UYTO 3TOT O6beM
BOLblI ABHXKeTCsl GbicTpee, yem
AoJKeH 6bl1 6bl, HAXOAACH Ha
TAKOM paccTOsTHHH OT ocH. []o-
3TOMY OH CTPEMHTCSI BEPHYThCS
B NpexHee MOJOXEHHE H CO3-
JaeT JaBJeHHe, HanpaBJjeH-
HO€ MO pajuycy K CTeHKe CTa-
KaHa. Ta Xxe yacTte BOABI, KO-
TOPYIO UYepHWJa BBITECHH/IH
K CTEeHKe cTakaHa, OKa3biBaer-
csl TIOA JaBJeHHeM, CJIHUIKOM
GoNbIIUM /IS €€ LEHTPOCTpe-
MUTEeJbHOT0 YCKOPEHHsl, TI03TO-
My OHa, Takxe CcTpemsicb 3a-
HSITb OpeXXHee MOJOKEHHE,
cO3/1aeT 1aBJieHHe, HaNpaBJIeH-
Hoe K LeHTpy. (Bo3snukalwuias
BIOJb pajuyca pa3HoCTb aB-
JeHHH o6cyXKaajgach B Mpebi-
aymeMm orBete.) B pesyabrare
YepHHJIA CXHUMAKTCd B pa-
IHAJbHOM HaNpaBJeHUH H, ne-
peMewHBasch ¢ BOAOH B Bep-
THKaAJbHOM HanpasJeHHH, Bce
pPaBHO OCTAIOTCS B Y3KOM cJioe.

4.67. Cnopsl 110 1MOBOAY Hamnpa-
BJIEHHS BpallleHHs1 BOJbI, BbITE-
KawlleHd U3 BaHHOH, nopo#l go-
CTUTaIOT He MeHbliero HaKaJja,

4eM KakHe-HHGYIb 0XeCcTOUeH-
Hble J1e6aTbl Ha peJHrHO3Hbie
tembl, OIHH YyTBEPXKIAT, 4TO
B CEBeDHOM IMOJYlLIapHH BOJA
Bcerja BpalllaeTcsi MPOTHB Ya-
COBOH CTpeJIKH, ApyTHe rOBO-
pAT, u4TO Tak O6biBaeT JHIb
MPUMEPHO B TOJOBHHE CJyya-
es. Ulanupo [722] 6but nep-
BbIM, KTO TILLATE/JbHO HCCJENO0-
BaJ HAalpaBJeHHe BpallieHHs
BOAbI, XOTHl CHNOPbI, CyAs 0O
BCEMYy, He MpEeKPaTHJIHCh [0
CHX TOp.

Takue HcclefoBaHHS HYX-
HO TMPOBOJAHTH B TIIATENbHO
paccuMTaHHOH BaHHE M mpe-
JEe1bHO BHHMATENbHO, B MpO-
THBHOM  CJyuyae BpallleHue,
06GYCJIOBJIEHHOE  KODHOJHCO-
BOH cHJOH, Ha6aonaTh He
ynacrcs.  O6bluHble  BaHHBI
H DAKOBHHBl HE MPHIOAHBI JJI51
HabaoaeHns 3a¢pdexra Kopuo-
Jjuca, Bpawenne B HHX MOXKeT
NPOHCXOAHUTD B J1I060M Hanpas-
NedHn H 6yaer o6ycAOBJIEHO
TakHMH napaMeTpaMmH, Kak
¢opma BaHHbl, BO3MYLIEHHS
BOJbl DU BhlJI€PTHBAHUH NPOG-
KH, dopMa H pacnoiokenue
C/THBHOTO OTBEDPCTHS, KOTOpble
He MOJAalTCs CTPOroMy KOHT-
poaio. dns Toro urtobu npone-
MOHCTPHPOBATb KOPHOJHCOBY
CHJTy (OHA JOCTATOYHO MaJja),
HY>KHa CTPOro CHMMETPHYHasi
BaHHa, B KOTOpOH CJIHBHOE
OTBEPCTHE pPacroJIoXKeHo ToY-
HO B LEHTPe H OTKpHIBaeTcs
Tak, YTO NMPH 3TOM He co3ja-
eTcl HadaJlbHOro 3aKpy4yHBa-
Hus Boabl. Bona B Baune
JOJ2KHa MNOCTOATh JeHb-ApY-
ro#, yToOkl 3aTHXJIH BCE BHXPH,
BO3HHKILIHE IPH HAJUBAHHH BO-
apl. Haxg Bomofl He poJikHO
6bITb BO3AYUIHBIX TOTOKOB H
TeMIlepaTypy B TOMelleHHH
HeoOXOIUMO  TOAAEpPKHBATH
TIOCTOSIHHOH, TaK KaK BO3/1yLU-
Hbie TOTOKH M H3MeHeHHs
TeMmIepaTypbl MOIYT CO31aTh
JBHXKEHHs, KOTOpble OyAyT

Kpatkne otBetni 215
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Cudon
yBJICYEHHE YACTHU MOTOKOM

4.107. Tor cambiii Kpannep.
Kak pefictByer yHuras? Yo
«TOJIKaeT» BOAY B TpyObl Ka-
Hanuzauuu? TlpasuabHO Ju

CUMTATh, 4YTO BOJA MNOCTyNaAeT j

u3 6ayKa B pakOBHHY yHHTa3a
TOJNBKO BCJEICTBHe TOrO, 4TO
6a4oK HaxoduTcs BBepxy? Hasa
yero y OGOJbUIMHCTBA YHH-
Ta30B HUMeercss elle  OJIHO,
MeHbIllee OTBepCcTHe?

Korpa s pa6oran Haj 3TOH
KHUTOH, MHe mnonaila B py-
KH BecbMa 3aHUMAaTreabHas
Beb — «McTopus Tomaca
Kpannepa»  [878]. 3to oH
u3ofpes  CMbIBHOH  YHHUTa3
(o4eBHAHO, OH TakKXe ompe-
JefeHHbIM ofpa3om «ofora-
THJI» HAl SI3bIK').

Ceilyuac HaM TpPYAHO 3TO
OUEHHUTb, OJIHAKO H306peTeHHe
yHHTa3a OblJ1O0  JeJ10M  He-

npocThiM, 1 Kpannepy ¢ koa-

JeramMM MpPHLLIOCH  Cepbe3-
HO norpyaAutbea. McnbiTanus
«CMBIBHOH CMOCOGHOCTU» YHH-
TAa30B MPOBOAHJHUCH C CAMBIMH
pasHooOpa3HbiMH
mu. Yero Ttam TONbKO He Obl-
| no! Hsobperarean couqa, uto
JOCTUTJIM ycrexa, Korjga B

1884 r. «cynepcMblBKa yHec/a |

npoub 10 a6aok cpegHuM
anamerpom B 4,5 cm; 1 maoc-
Kyl0  MOYaJKy  [IHaMeTpoM
Il cM; 3 BO3AYWHBIX WAPHKA;
3aMasKky, pas3Mas’aHHyl 10
pakoBMHe, U 4 Kycka Gymaru,
OJNIOTHO TMpPHUJUMNLIHE B HeH».
[TouctHHe 4yno TexHuKH!

253, c. 334, 335; 317, c. 95—
97; 318, c. 108—113; 878;
879, c. 260, 261.

' B aHradiickoMm Ha3BaHMM KHUTH
“Flushed with Pride” ckpeoiTa urpa
CJIOB: €ro MOXHO HepeBecTH Kak
«Kpacsea ot roprocti» uan «Cwmbl-
Bas ¢ ropaoctbio».— [Ipum. nepes.

BeHleCTBA- |

AspoiHHAMHKA KamnJaH

4.108. Macasubie nsiTHA Ha
yauuax. Ha nekoropblx yiu-
1ax, rie CKOpPOCTb ABHIXKEHHS

! 1OCTAaTO4YHO BbICOKA, MacCJisiHble

NATHA HAa J0pOre HUMET BHI
KoJell, a BHYTPH HHUX jopora
ocraercsl yuctoit (puc. 4.108).
[Tpu MeHblIed CKOPOCTH [BH-
KeHusl nsATHa OeH3HHA Harno-
MHHaIOT CO60H NMPOCTO KISKCHI.
[Touemy BO3HUKAIOT MATHA
KoJabueo6pa3Hod  QopMbl  H
Kak GBICTPO MPH 3TOM AOJKHbI
JBUTATbCsl aBTOMOOHJIH?

887, c. 187; 888.

Puc. 4.108. Macaanoe naruo Ha
dopoee.

IMosepxHocTHAsA nJeHKa
NMOTPAHHYHBIA CJ0#H

4.109. JIHHHH HA MOBEPXHOCTH
ozepa. Ha nosepxHocTu o03ep
H PYy4eHKOB 4acTo MOXKHO 3a-
METHUTb TOHKHE, €/IBa Pa3JIHUH-
Mble JHHUH. B npoTtouno# Boje
OHH BHAHBI OTYETJHBEH, MO-
TOMY UTO 3JleCb C OJIHOH CTO-
DOHBl  JIUHHH obpasyeTrcs
HeGoibwol rpebenb  (puc.
4.109). Kak Bbl nymaere, oT-
yero BO3HHKAIOT 3TH JHHHH H
YTO NpeacTaB/sAoT cCO60H rpe6-
HH?

Ecau rpe6eub npunyuapHurthb,
TO HA MPOTHUBOMOJOXKHOH CTO-
pOHe JIHHHH MOXHO 3dMEeTHTb
yepejpyloliuecss  «IPHIYAPEH-

! KAOHEHHOM C(CTAKaHEe ¢

i Hpie» noTokH. Uem obyciosJie-

Ha Takas KapTHHa?

893; 894.

.41

I

Puc. 4.109. Jlunua u 6yeopok Ha
NOBEPXHOCTU PYy1ba uwAu 03epd
(8ud csepxy).

[losepxHOCTHAsA naeHka

4.110. Yucrasi nosocka B Mo-
goke. Ecam Bbl Kak-HuOyIb
pasmeuraereck Hal CTAKaHOM
MOJIOKa, TO I[PHCMOTPUTECH
BHUMATE/NbHO K IJIEHKe MO-
J0Ka, KOTOpas BH/AHA Ha J0-
HbIIKE HaKJOHEHHOro CcTaKa-
Ha: MeXAy MJIEHKOH, npHCTaB-
e K JOHBIUWKY, H CAMHM MO-
JOKOM Bbl YBHAHTE UHCTYHO

« MOJIOCKY B HECKOJbKO MHJJIH-

MeTpOB WHpHHOH (pHuc. 4.110).

l ’ i " Nnenka

MOoONoKa

* Ocrarok
MONoKa

Puc. 4.110. Yucras nosocka 8 Ha-

MOAOKOM.

Bypst B cTakane BOAbI 109
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Puc. 4.8. [ Gardner M. Mathema-
tical Games.— Scientific Ameri-
can, 1966.]

Puc. 4.9. [Dodd L.E. Amer.
J. Phys., 28, 113 (1955).]

4.9. KopaGab, niasawuui
8 aoke. Koraa kopa6ab BXOAUT
B CyXOH [OK, LOK CXKHMaercs
M BOJA BBLIXOJLHT H3 Hero (pHc.
49). Kakoe MHHHMAJbHOE
KOJHYEeCTBO  BOIBI  JLOJIXKHO
6biTh nox  kopabiaem  BOJO-
u3MellleHHeM, CKaXeMm, B J[Be
TOHHBI, YyTOOBI OH eHle Haxo-
JUJICS Ha NJaaBy?

567; 568.

4.10. YcToiiyHBOCTbD MOABOA-
Hoii Joaku. Kakum ob6pasom
BCN/IbIBAT M MNOrpy’)Kaercs
noaBoAHaaA Joaka? Kak oHa
yIepXKHUBaeTcsl Ha ompejeseH-
HOM ray6uHe nmoa Bopoi? He
HapywawT JH -yCTOHYHBOCTb
NOJBOJHOA JOAKH KoJeGanus
njaotHocTd soaul? KoHeuno,
3TH KoJeGaHHUA MOXHO Obla0o
Obl  Y4YUTHIBATL W  COOTBET-
CTBYIOIIUM 006Pa30oM H3MEHSTH
nonoxeuune Jaogku. Ho, Bo-
MepBbIX, 3TO He OYeHb Y106HO,
a BO-BTOPbIX — U 3TO Camoe
rfaBHoe,— MOAOGHbIe  H3Me-
HEHHUS MOTYT CHOCOGCTBOBATH
O6HAPYKEHHIO JOAKH NPOTHB-
HHUKOM.

K cuactblo, B MOPCKHX Tay-
6MHAX HMEIOTCA TakHe CJ0HU
(MX Ha3bIBAIOT TEPMOKJHH-
HbIMU), T'jJe MOABOAHASA JOJKA
OKa3biBaercss YCTOAYHUBOH MO
OTHOILIEHHID K KoJaebaHUAM
NJOTHOCTH  BOAbl. Kakosw
OCOGEHHOCTH 3THX ofJacrei?

570.

4.11. NaaBawouuii 6pycok.
Kak nnaBaer pauHHBIH 6py-
COK (C KBagparHbIM CeyeHH-
eM): Ha GOKy HJH BHH3 YIJOM
(puc. 4.11)? Haxe ecaH oTBeT
BaM KaxkeTcsl O4eBHIHbIM, NO-
npobyiite BCe ke noHabJlo-
[aTb, KaK MJaBaiOT B pasHbIX
KHUJIKOCTAX JJUHHBIE OPYCKH,

Puc. 4.11.

M3roTOBJIeHHbIE U3 PAa3JIHYHbBIX
MaTepuajgoB, M MoOMbITalTech
CBSI3aTb pe3yabrTartbi HabJl0-
NeHHH ¢ OTHOLIeHHeM MNJoT-
HocTell marepuasna Opycka
u xuakoctH. He noasena nu
BacC MHTYHUUS?

569.

4.12. NorpyxeHn#e H BCNAbITHE
pbi6. M3mensoT a1 pbibbl Y-
6uHYy TorpyxeHusa mnoao6HO
TOMY, KaK 3TO JejaeT MOABOI-
Hasi JoJAKa? MeHSIOT JIH OHH
/sl 3TOro o6beM IiaBaTesb-
Horo mysbipsi? Jacto HMEHHO
3TUM OGDBACHSIIOT COCOGHOCTD
pbi6bbl maaBaTh MOA BONOH.
OHAKO 3TO HEBEPHO, MOCKOJb-
Ky pbi6a He MOXKeT ynpasJsiTh
CBOHMM MJaBaTeNbHbIM MY3bl-
pem ¢ moMombio mbimil. Kak
JKe pblObl MAaBaOT MOA BOLOH?

Pri6Gbl He nepeHocsAT GbiCTPO-
ro u3MeHeHHs TrJ1yOuHBl (HA-
npuMep, TPecKa M XeK MPH J0B-
Jie Tpajom Moru6aioT, Koria
UX OBbICTPO BLITACKHBAOT Ha
MOBEPXHOCTb), HO XHTb OHH
MOryT Ha 6GOJbUINX TJyOHHAX,
BblEepPKHBASl OI'DOMHbIE JlaB-
JeHUus: Tak, Ha rayouue 5000 m
ono poctruraer 500 arm. Kak
pul6bl  BblAEPXKHBAIOT TakHe
JlaBJeHus?

571.
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6osee UM MeHee MapaJenbHo

Puc. 4.47,6. Kpaeaobie 80oansbl, 803-
Hukarowue 86ausu Kosebarowel-
cA 8 gode naactunku (8ud caep-

xy).

JIeHHO cTaJ/H 06pa3oBbIBATLCA
BOJIHbI, BO3BLILIEHHUS U CKJaj-
KH Ha BOJle, HMeEIOUIHe BecbMa
CTpaHHBIH xapaktep. Bouauhl,
pacnpocTpaHsouiecs or nJaa-
CTHHKH K CTeHKaM cocyaa,
OblJIM eABA 3aMeTHbi; HO Y
caMOfl MJACTHHKH HempepbiB-
HO BO3HHMKaJM HanpapJjeHHbie
neprneHAUKyaApHO efl Gyropku
BLICOTOHl OT TPeTH [0 MOJOBH-
Hbl Alo#ma u Gojee, HAMOMH-
Haoi e 3y6bl O4eHb KOpOT-
Ko# rpy6o#l pacuecku» (pHc.
4.47,6) [643].

Qapaneit ycraHoBHJ, UYTO
yacToTa 3THX BOJH paBHa
NMOJOBHHE 4acTOThl Kojeba-
Hull nnactuuku. Kakum o6pa-
3oM BHOpHpYyOLLAs NJacTHHKA
BO3OYXKJAaeT CTOsAYHE BOJHBI,
rpeGHH  KOTOpbIX MNepneHaH-
KYJAsipHBL €i'?

641—646.

"' C teopueli KpaeBHX BOAH MpH-
MEHUTEBHO K MHOAMBIBAHHIO HMH

MOPCKHX 6eperoB MOXHO HO3Ha-
KOMETbCS B pabGortax [647—651,
1618] .

[penomaenue

4.48. Mopckoit npu6oi. Korzna
OKEAHCKHE BOJIHbI MOLXOAAT
K Oepery, OHH Hanpa,JeHbl

Geperosoii suHuH. [louemy?
Begb, HecOMHEHHO, BOJHBI B
OKedHe [BHXYTCHA MO CaMbIM
pa3HyYHbIM HanpaBJeHUsIM.

360, c. 28; 399; 628; 635; 1010.

Boanm na menkosoabe
ypaBHenue bepnyaan

4.49. Ckoabxenue no Meako-
Boabio. Ha fepeBaHHOM JHCKe,
OBHXKYLIEMCS BJOJb MOJOCHI
npubosi, MOXKHO CKOJb3HTb
no Boje Ha ray6uHe Bcero 3-5
cm (pHc. 4.49). Ecnu npeiraythb
Ha TakKoH JHCK, KOrja ero
CKOPOCTb [JOCTATOYHO BeJNHKA,
TO MOXHO MPOCKOJb3HTh Ha
HeMm Gosee 6 M. UTo yaepkuBa-
€T Bac Ha MOBEPXHOCTH BOJbI
BO BpEMS CKOJbXKEHHs] H Mo-
yeMy JHCK YXOLHT MOA BOAY,

|
z
|
|

SRS N

Korga rtepser ckopoctb? Ilo-
yeMy Ha JUVIMHHBIX I0CKaX MOXK-
HO NPOKATHTbCA fajblie, XOTH,
Kak Kasajocb Obl, JJHHHAA
JIOCKA HCHObiThiBaeT O6oJjblliee
COMPOTHBJEHHE M JO/MXKHA OC-
TAHOBHTbCH CKoOpee?

626, c. 152—156; 653.

Boaubl HA mMeJkOBOJbE
CKOPOCTb BOJIHbBI

4.50. Cepdunr'. Kakas cuna
HeceT Bac K 6epery, Koria BHI
KaTtaerechb Ha Aocke? Tomkaer
JIM BAC BOJIHA WM Bbi C'be3XKa-
eTe ¢ Hee, kak ¢ ropku? [lo-
yemMy /A KaraHus YyJaoGHee
BCETrO T€ BOJNHbI, KOTOpble BOT-
BOT JOJIXKHBI pa3bHTbCA, H NMO-
yeMy cepdHHrOM uyallle BCero
3aHHUMAIOTCH BOJH3H 11OJOTHX
nasiked? [louemy mosoxenue
cnoprcMeHa HauboJgee ycTOH-
YHMBO, KOTJa OH HaXOIHUTCH
Ha rpeGHe BosHb? Ha pauHHO#H
H/H Ha KODOTKOH OCKe COpT-
cMeH 6osee ycToHUMB?

626; 652, c. 80, 81.

' CepthuHr — OAHH H3 BUAOB BOA-
Horo cnopTa. CHopTCMeH mnpbiraer
Ha [OCKY, KOTAa OHAa OKasbiBaercsl
Ha rpe0He BOJHBI, H Ha Hel HeceTCs
k Gepery.— [Tpum. nepes.

Mnasyuectsb
KHJbLBATEPHBIH cJaej
4.51. Jdeabdunnl mnepen Ko-

pa6aem. HeonnokpatHo Ha6-
JI0Aajoch, Kak Aeb®hHHbI, He
coBeplLIast HUKAKUX BHXKEHHH,
NJABIBYT Ha rJayOHHE HeCcKOJ/b-
KHX (pyTOB Mepel HOCOM Kopab-
JAsi:  BHAMMO, caMm kopab.b
KaKHM-TO 06pa3oM TOJNKaeT MX
Briepeld. Tak Hgenb(pHHBI MOTYT
MAbITh 6e3 BCAKUX YCHJHM
6onee yaca, BpeMs OT BPeMEHH
noBopauyuBasicb Ha 60K HJH

93
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oT 060uX TrJa3, <«IOoMelLaeT»
MasiITHHK Jau60 6Gauxe, JuHOO
JaJgblie ero HCTHHHOTO noJO-
kenust. [lostomy koseGaHue
MasiTHHKa Kaxercs JByMep-
HbiM. [IpeanosoxkHum, K npuMe-
Py, 4YTO MasiTHHK COBepilaeT
KadaHHe BOPaBo, a QHUJIbTPOM
3aKpbiT JeBbld raa3s. Ilpasbiif
r1a3  BOCIpPHHHMaeT jgefcT-
BUTEJNbHOE MOJOXKEHHEe Masnt-
HHKa, B TO BpeMsl Kak JieBbll
BH/UT ero B TOM MOJOXKEHHH,
B KOTOPOM MAasiITHHK Obl1 He-
CKOJIbKO MHJJIHCEeKYH] Hasag.
Meic/IeHHO BBl MPOBOJUTE JIH-
HHH [0 TMepeceyeHusr JyueH,
BOCNPHHSITBIX KaXIbIM [J1a30M
TakK, Kak ecJu Obl OHH HCXOAH-
Ju u3 ogHo# ToukH. [loayuaer-
Cfl, 4YTO MAsITHHK OKa3blBaeTCH
JlaJbllie OT Bac, 4eM Ha caMoM
nese. Korpa MasiTHHK coBep-
maer KayaHHe BJEBO, TO
BCJE/CTBHE TOH K€ 3ajeprKKH
B BOCHPHATHH JIeBbIM [J1a30M
MasTHHK  Ka)ercs  Tenepb
OJHXKe, YyeM Ha caMoM jJeJe.
B uesom cosnaercsa BneyarJe-
HHe, 6YATO MAasiTHUK JBHXKET-
Csl TIO 3JTHIICY, KaK MOKa3aHo
cnpaBa Ha puc. 5.117. I1puun-
HA  341€pPXKKU  BOCTIPHUATHS
MOKa eliie 10 KOHIA He BhisiCHe-
Ha. B ocHose ogHOH H3 Moae-
Jiell CHCTeMBbl 3PHTEJLHOIO BOC-
NPHATHST  JI€XKHT TOCJef0Ba-
TEeJbHOCTL JIMHHH 3a1€pKKH,
BPEMeHHOE paspelieHHe KOTO-
pbIX yJyyliaeTcsl MpH YBeJH-
YeHHU KOJHUYeCcTBa Ionajiao-
lero B rJjas cpera, YmMenblie-
HHe KOJiHuyecTBa cBera, Mo-
najfamolLero B rjgas, NPpHBOLHT
K YXYIIIEHHI ero BpeMeHHOH
paspewiawilueil cnocoOHOCTH.

5.118. DkpaH TeseBu3zopa oc-
BElleH He MOCTOSIHHO, Tak Kak
3JIEKTPOHHBIA Jy4 MOC/]e10Ba-
TeJbHO CO3JaeT Ha 3KpaHe
CTPOKy 3a crpokoi. Takoll mMu-
raluuil CBET MOXKET CJYXKHTb
cTpo6OCKONHYECKHM OCBETHTe-

244  dusnuecknit deitepsepk

JeM /s Bpalllaolerocs Boay-
Ka. [lostomy BBl yBHiHTE Ha
BOJIUKe JTHOO 3acThIBUIHA y30pP,
Jub0 y3op, ABHKYLIHHCA B Ty
HJH JPYTYIO CTOPOHY (B 3aBH-
CHMOCTH OT OTHOLLEHHS 4yacTo-
Tbl TEJEBU3HOHHOH PAa3BEePTKH
K YTJIOBOH CKODOCTH Bpalle-
HHA BOJIYKA).

5.119. [Tasouku (koTopble Hr-
paloT rJaBHYIO POJb NPH HH3-
KHX YPOBHSIX OCBEILEeHHOCTH)
BOJIH3HM KpaeB ceT4aTKHU rjaasa
HMEIT OOJbIIYI0 MMJIOTHOCTD,
yeM KOJOOYKH (j1eHCTBYIOLLIHE
npu OOJBIIHX YPOBHAX OCBe-
meHHocTH). Ecan cmorpeThb
Ha 3Be3ly TMpsMo, TO ee
usobpaxkeHue nopajgaer Ha
JKeaqTOe MNATHO CeTYATKH, rie
nasovyex Her. Ecau xe cmoT-
peThb Ha 3Be3jy «KpaeMm rJja-
3a», TO ee H300pakeHue no-
majaer Tyjaa, rjge ILIOTHOCTh
najoyeKk MakchumaJsbHa. 3ITO
H NO3BOJYET Jy4ylu€ YBUAETH
3pe3ay’.

' Tastoyku OuEHb YYBCTBUTEJbHbI
TOAbKO K HM3MEHEHHSIM  OCBellleH-
HoctH. Tak KaK ri1as cierks Apo-
HMHT, H306parKeHHe 3BO3dhl (1onajiaer
TO Ha OjHY, TC Ha APYI'Y®© (anou-
Ky, BBI3bIB4Sl MOYBJIEHHE CHrHaja. —
Ipun. peo.

5.120. «[osybble AyKKH» ceT-
YyaTKH 10 CHX [MOP HCCAELYIOT-
csi. XOTsl MpHYMHA HX DOsIBJe-
HHS AaJeKO He siCHA, CYHTaeT-
Cl, YTO OHH OOYCJOBJIEHbI BTO-
pUYHBIM BO3OYXKIEHHEM HEHPO-
HOB OT HENOCDEejACTBEHHO BO3-
6yxaaembix akcoHo”. I[Tpes-
MOJIOKHUM, YTO BCIbIIIKA CBETAa
BO30yIK1aeT onpejesqeHHOe KO-
JIH4€CTBO (POTOpELENTOPOB,
KOTOpble CBA3aHLI C OIpeje-
JIeHHLIMH aKCOHaMH TaHIVIHO3-
HbiX KJIeTOK. DTH AaKCOHbI B
CBOIO ouepelb BO30OYXK1alOT
ApyrHe OJH3Jexalyue, KOTo-
pble CTHMYJHPYIOT CBSI3aHHBIE
C HUMH QoTopeuentopsl. B pe-

3y/1bTaTe CO34aeTcsl HJIIO3HSA
CBeTALLEHCST AYIH, HAVIIEH B
CTOPOHY OT XeJTOro MATHAa H
OKpyXarmwlied ero, rmnpuuem
OJHH KOHel, AYrH HaxogHTCA
B TOH TOuKe, Ije TNPOU3O0IUJIO
HENoCpeACTBeHHOe BO30yXKie-
HHe (oTopeuenTopa CBETOM.
[Touemy pnyru rosayGeie, moka
HE H3BECTHO.

2 AKCOHbI — JIJTHHHbBIE OTPOCTKH
FaHTBHO3HbIX  KJAETOK — MpeACTaBJsi-
10T cO60# 3pHTeNbHbIE HePBbl, KOTOphie
nepefapT JAajdbllie CHFHAJA OT TCaHr-
JHO3HBIX KJETOK, COGHpAOWHX HH-
dopmanvio ot ¢oropenentopa rJaa-
3a.— [lpum. peo.

5.121. MexaHH3M BO3HHKHOBe-
HHsl (pochpeHOB COBEpPLIEHHO He
usyued. He BhisicHeHa paxe
¢usHyeckass MNpHpPoZa 3TOrO
npouecca, XoTs, CyIOs, 10
HEKOTOPBIM  HCCJIeJOBaHUSAM,
docherbt MOTYT GbITh BbI3BaHbE
TIpSMOH JMEeKTPHUECKOH CTUMY-
JsilHel  3aTBIJIOYHOH  AOJIH
Mo3ra.

5.122. KoneuHo, Bce ¢oHapH
BK.IIOYAKOTCHA  OJLHOBPEMEHHO,
TIOCKOJIbKY 3JIeKTpHyeckas 3a-
JIepKKa IMpaKTHYeCKH HeyJo-
suma. Brneuatsnenue, 6yato ¢o-
HapH Ha NepeKkpecTKe 3aXKura-
I0TCSI PaHbllie, CBJ33aHO C TeM,
YTO OHH BMecTe AaiT Oodblue
cBeTa, yeM (pOHAPH, TSIHYLHe-
Csl BAOJIb YJIHIBL, TO3TOMY 3pH-
TeJibHast 3a1€pKKa HX BOCIIPH-
ATHSA MeHblie (cM. 3ajgauy

5.117).

5.123, 5.125. 3anyraHHad ceTb
KPOBEHOCHbIX COCYIOB B CeT-

yaTke orbpacblBaeT Ha Hee
TeHb, KOTOPYIO Mbl OOBIYHO He
zameyaeM. Moar «<UHrHOpHpyeT»
BCSIKOE HEeINOABHXHOe H300pa-
JKeHHe B [/1a3y, COCYAbl XK€ H

UX TEeHH HEeMOBHXHbl OTHOCH-
TeJbLHO CeTYaTKHU. Mckmouenus
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OCTOPOXKHO BJIUBAS € BbICO-
Thl HECKOJbKHX MH/IIHMETDOB
MBUJIBHYIO BOIY B  TapeJky
¢ yucTod BopoH. Eciu Jauth
MeAJIEHHO, 110 NOBEPXHOCTH BO-
Abl mokartarcss Kamau. Eciau
Bbl CTAaHETE JHTbH UYyTb ObICT-
pee, Kakasi-HHOyAb  Kamas
MOXeT NpoOUTb MOBEPXHOCTL
U 0CTaThCsl MO/ HeH, OKPYXKeH-
Hasi TOHKOH BO3LYUHOH 060-
JOUYKOH. DTO H €CTh MblJIbHLIA
nyselpb  «HA060pOT»  (pHC.
3.109).

ByayT /M 3TH My3bIPH UIPATH
pA3HBIMH LIBETAMH, KaK OOblY-
neie? PaBHomepHa JiM TOUIHHA
ux obosouek? TOHYT Ju OHH
B Tapeske uiad BcmaeBatoT? He
Gyner JMd BHYTPEHHsI1 Kanas
HCNapPSIThCSt B BO3AYWHYIO 060-
JOUKY, CHocoO0CTBYS TeMm ca-
MbIM TUOEJNH My3bIpsa?

534; 1608.

KanuaasapHocrtb

3.110. Mepuarwomee yracanue
cgeud. [Touemy MHOrue cBeYH,
0oc0O6eHHO MaJieHbKue, Mep-
HaloT B HOTPECKUBAIOT MNepes
TeM, Kak noracHytb? UYewm
onpeesercs 4acToTa HX Mep-
LaHHH?

535.

lFopenue

3.111. BapbiBoonacHas Mnblib.
Koraa s 6bl1 CcTyaeHTOM, TO
BpeMst OT BpEMeHH ycTpauBaJ
cebe Hebosbllioe pa3BJeueHHe:
B 3/EKTPUUECKHH MaTPOH noj
NOTOJIKOM B KOMHATe pUATes
1 BCTABJSJ BMECTO JIAMITOUKH
KOpPOTKYIO MPOBOJNOUKY H OOBSI-
3biBaJ  MATPOH NPO3PavHbIM
NakeToM, B KOTOPLIH Hacklman
HeMHOro MykH. [lpoBosouka
MOYUTH 3ambiKana KOHTAKThl
B Matpoe, No3TOMY, KOrAa Mo-

BOpauHBaJHu BBIKAIOUATEN b,
B naTpoHe  MpPOCKakHBaJ/a
uckpa. Ilepea nosBaenuem
cBOed JKepTBbl si BCTPAXHBAJ
MyKy B makere. Urto ObLio
JaJjbliie, Bbl, BEPOATHO, jora-
apiBaerech. [lpusitean BKJIO-
dajl CBeT, B I[ATPOHe HCKpPH-
JO, ObLIb B MNakeTe B3pblBa-
Jacb, M Bce B KOMHaTe I110-
KPbIBAJIOCh POBHbIM CJI0EM MY-
Kd. 115t HEKOTOPbIX NPOMbILL-

JIEHHBbIX TIpEeNNpUSITUH, rile B

CHJIBHO 3aIlblVICHHOM  BO31Y-
Xe HakanJuBaeTcd crartHue-
CKOe NEKTPUUECTBO, ornac-

HOCTBH B3pBIBA [IbIJIH BeCbMaA
cepbesna. [louemy uckpa Bbl-
3biBaeT B3pLIB  UMelouleldcs
B BO3AyXe MblIH?

536; 537—539; 870.

Tl'openue

TenJONPOBOJHOCTb

3.112. llaxrepckas Jamna
HNasu. lllaxrepckass Jamia

C OTKDbITBIM OTHEM OU€Hb Orac-

Puc. 3.112.

Hd, €C/H B KAKHX-TO yuacTKax
MO 3eMJel BCTpeuaercst ro-
pouni  ras. DTy OM4aCHOCTh,
ONHAKO, MOMKHO  yCTPaHMTh,
€CJIM OKPYXKHTB JdaMIy €O BCCX
CTOPOI  MEJIKOH — MeTrajiiuyce-
ckoit cetkoit (puc. 3.112). Ta-
KOB 9KpaH, KOHEUHO, HC NP
ISITCTBYET  [HONAjaluio  ropio-
yero rasa BHYTPb JaMibl, HO
TEM He MEeHee OH [Peg1oTBpa-
maet B3puie. Kakum obpasow?

110, ¢. 171; 155, ¢. 232; 413,
c. 205; 541, ¢. 74, 75, 542.

MexaHnueckue HanpsiKEHHsd
00e3B0)XKHBAHHKE

3.113. I'pssesble MHOroyroJb-
HMKH H TPEILHHDI B 3emae. Ban,
KOHEUHO, MPHUXOIHAOCH BUIAETD
TPELHHbl B 3dCOXUICH TPI3H.
He sajgymbiBanuch au BH HaJ
TeM, I[oUeMy BO3HHMKAWT 3TH

TPEULHHbl H [OHEeMY OHH HMEe-
10T GOPMY MHOTOYTOJBHHKOB?

Hiuorga Kpasi Takoro MHOro-
yrojbHUKa 3arufaircs KBep-
Xy — NMOpPOH  HACTOMNBKO, UTO
CKPYUYMBAIOTCA B TPYOOUKY,
KOTOpasi OTAEAACTCH OT M0-
BCPXHOCTH.

C  nosiBJeHHeM  METOL0B
a’p0odOTOCHEMKR  FHTaHTCKHE
MHOIOYIONBHHKH Y14/10Ch 34~
METHTbL Ha JHe MNepechixalo-
HIHX BOJOEMOB B MYCThIHAX.
[oBOps «THFaHTCKHE», i HMEI)
B BHIYy, 4TO AHAMETDP 3THX
MHOFOYIOJILHHKOB — AOCTHTaeT
300 M, a cBexHe pasiombl
HMEIOT 0 MeTpa B IUHPHHY
H L0 NSATH — B [JyOuHYy.

[ToueMy BO3HHKAIOT TpellH-
Hbl W [OUEMY HUX Kpas CBO-
pauuBaTcs Tpyboukoit? Ectn
JH OCHOBAHHA CUUTATb, KaK
Jea10T HEKOTOPbIe  YHEHLIC,
YTO TH TPEUIHHBI YAlLC BCEro
o6pasywoT MHOPOYIONBHUKH
¢ HATHIO WU HIECTbIO CTOPOHA-
Md? JIpyruMu caoBaMu, HMelT
Jd TPEUIMHBl TeHIHIIHIO CXO-

TensioBble (aHTA3uM W NPOUHE YAOBOALCTBHA 79
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crnpaBeniuso ofpartHoe. AHa-
JOTrH4YHbBIM 06pasom Ha OcHOBe
MEXMOJIEKYJISIDHBIX ~ B3aHMO-
OeHCTBHA MOXKHO OOGBICHHTL
pacTeKaHHe KallJH 10 NOBepX-
HOCTH HJIH COXpaHeHHe KalljieH
cBoell (popMbL.

3.103. B npouwsiomM Beke cuu-
TaJ0Ch, YTO COKH MOJHHMAIOT-
Csl O CTBOJIY JepeBa IOA Ael-
CTBHEM atMoc(hepHOro aasJe-
Husi. Ot1o HeBepHo. Cefuac
fpeanosarait, UTO TOAbEM
HX OOycJOBJIEH OTpHLATe/b-
HbIM gaBjeHHeM. [To mepe Toro
KaK MOJeKyJbl BOAbI Hcnaps-
IOTCA C NMOBEPXHOCTH JIHCTBEB,
Ha HX MeCTO NMPHXOAST jApYyrHe
MOJIEKYJIBI, H MOLIHbIe MEeX-
MOJIEKYJIsIDHbIE CHJIbl  TTOJHHU-
MaIOT COK 110 CTBOJY OT KOpHe#
BBEPX.

3.104. Cm. orBer

3.106.

K 3ajgaue

3.105. KaMHH «BBLI€33IOT» HA
IOBEPXHOCTb B pe3yJabTaTre ye-
peayloLHXCsl NpOLeccoB  3a-
Mep3aHHsi U OATAUBAHHA 3eM-
JIH, KOTOpble TPOHCXOAST 3H-
mo#i. Korma zemas npomep3sa-
eT, I'paHula JbjJa B oYBe Ony-
CKaeTrcsi, a BOIASIHOH map H3
mouyBbl IUDPYHIUPYET BBEpPX
K rpaHHdue abjga. Ecau Ha rpa-
HULEe TPOMEpP3aHHsl OKasbiBa-
eTcsi KaMeHb, TO OHa B 3TOM
MecTe OIyCKaeTcsl CKopee, Tak
KaK KaMeHb Jydlle MNPOBOAUT
Tenso, uem semasi. [losTomy
HHXKHAA Y4acTb KaMHSl OXJax-
LaeTcsl cKopee, 4eM OKpyXKaio-
masi 3emysi. K HUXKHEH X0/101-
HOH TOBEPXHOCTH KaMusa Oyier
npuMepsarb 6oJbllie BOAbBI, H
BCJIEACTBHE paclIUpeHHs Jbla
npu 3aMep3aHUH KaMeHb Hau-
HeT  BBITAJKHBATbCA  BBEPX
CHJIbHEe, dYeM IIpuJerkauias
K Hemy 3emJas. Koraa semus
OTTauBaeT, IIOYyBa MOACHIIAET-
csi TMOJ KaMeHb H €ro HOBOE

noJoxenue sakpenasiercs. [To-
BTOPHBIE UHKJbl 3aMep3aHHs
H OTTaHBaHHs, NMPOUCXOAALLHE
Ha TIPOTSI)KEHHH MHOTHX JeT,
B KOHLe KOHUOB MPHBOIAT K
TOMY, 4TO KaMeHb <«BblJe3aeTs
Ha MOBEPXHOCTb.

3.106. Pacwupenuem 3amep-
3awouied nox achajbTOM BOIbI
Hesab3si 06bSCHHTD CTOJb 3HA-
yuTesbHoe BenyyuBaune. OHo
YCHJHBaeTCs BCJIeACTBHE 3a-
Mep3aHHUs BOAbl, KOTOpas NoJ-
HHUMAeTCsl M3 HHXKHHX CJ0eB
nouBbl BBepx. Ecau mnosepx-
HOCTb TIOYBLI OTKPHITA, TO 06-
pasywoHicsi TOL TOBEPXHO-
CTbIO Jiel GyjaeT BbIXOJHTb Ha-
PYXY B BuIe JeISHBIX CTOJ-
6HKOB BBICOTOH 3—5 cM. (CM.
3anauy 3.104).

3.107. Bonaronapst kanuaasip-
HbiM 3¢pdekTam Boga TOLHH-
MaeTcst 10 CTEHE Ha HEKOTOPYIO
BbicOTy. [Ipu HCcrapeHHH BOABI
pacTBOpeHHble B Hell COMH OT-
KJaAblBAIOTCA B 3TOM MecCTe
H 33 CYET OCMOTHYECKOTO 1aB-
JeHUsl TMOATAJKHBAWOT BOAY
Bbillie N0 cTere. KopoTkoe 3a-
MbIKAHHE CHHMaeT T[OJOXH-
TeJbHBIH 3apsijl, BOZHHKAI LUK
B 06J1aCTH NOBLIMEHHOH KOH-
UEHTPALHUH COJIeH, U yCTpaHusier
OCMOTHYECKHE SIBJICHHSI.

3.108. MbuibHbie Ty3bIpH
YAEePXKHBAWTCH  TTOBEPXHOCT-
HbM HaTskeHueM. [lockoabky
KUAKOCTL CTeKaeT K OCHOBa-
HHIO OY3bIPA, ero BepxyliKa
O6bICTPO YTOHUYAETCSI H PBETCS
ckopee Bcero. [laBjienHe BHYT-
pH 1ny3bips 6oJblie aTMocdep-
HOTO, TaK KaK IOBEPXHOCTHOE
HaTsiXKeHHe CTPeMHTCH CXKaTb
ero.

3.109. MubnbHble My3bIPH «HA-
060pOT», HJIH AHTHITY3BIPH, KaK
HX HHOrJA Ha3bIBalOT, HCcJe-
LOoBaHbl OdeHb mMaJo. [Tox gei-

CTBHEM IOBEPXHOCTHOTO HaTH-
AKEHHSl BOZa BHYTPH NY3bIPsi
npuHHMaer ¢opmy wapa, no-
BEPXHOCTHOE HaTsI’)KeHHe Tak-
JKe [IPeNsTCTBYeT TOMY, YTo6bl
BOJa M3 My3bIpsA OpOXOjHJa
CKBO3b BO3JIYILIHYIO NPOCAOHKY

Hapyxy.

3.110. Ecin  naama  CBeuH
CJHIIKOM BeJHKO, [MOCTyNa-
LLero 1Mo GHUTHIIO XKHAKOro mna-
papuHa MOXKeT 0Ka3aThbCsl He-
AOCTAaTOYHO HJsI €ero mnojaep-
JKaHHSA, U IJaMsl yMeHbliaer-
csa. [lpu 3Tom B 30HE ropeHus
of6pasyercst u3ObITOK napadH-
Ha, W TJ1aMsl CHOBA SIPKO BCIIbI-
xuBaet. [1pu nuamerpe pHTHIA
2,5 MM TakHe MeplUAaHHA BO3-
HHKAIT, KOrga ero jAJHHa Cco-
crapasier 1,0—5 MM, npuuem
4eM KOpoye (hHTHJb, TEM Bbillie
yacToTa MepUaHHH.

3.111. TlockOIbKY OTHOILIEHHE
TJIOLULAaAH NOBEPXHOCTH K 00be-
MY Y paclblIeHHOr0 BelecTBa
MHOro 6oJblle, 4em y TOro Ke
BelecTBa, CKaToro B KOMOK,
MCKPa WJIH BCMbIIIKA MCHOBEH-
HO HarpeBalT OTHeJbHble yac-
THIBI €10 10 TemnepaTypbl BOC-
niameHenusi. M36biToK BO3aY-
Xxa crnocobcTByeT TOMY, uTO
CropaHue NpoUCXOAHT BbICTPO,
nogo6HO B3PbLIBY.

3.112. 3awurHas ceTka X0po-
WO TIPOBOAHT TEMmJO, MO3TOMY
TsaMs He IPOHHKAeT 3a CETKY.
["opioune ra3bl, KOHEYHO, MOTYT
nonactb BHYTPb Jamilbl, HO
06beM HX HE HACTOJbKO BEJHK,
4TOObBI TIPOH3OLLIEN B3PbIB.

3.113. Broicbixas, rpa3b cOKpa-
uiaercsi B o6beme; TNPH 3TOM
B MOBEPXHOCTHOM CJIO€ MOUBbI
BO3HHKAIOT MeXaHHYeCKHe Ha-
NpsiKeHUusi, KOTopble H pasphbl-
BalT ero. JIMHHH paspbiBa,
KaK mnpaBHJIO, TMepeceKkarnTcs
MOZ NMPSIMbIMH YIJIaMH, TaK Kak
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Puc. 4.22. Mauuk 8 crpye gonra-
Ha.

XHTb BalleMy BHUMaHHUIO ellle
0o4WH 3a6aBHBIH TPIOK: MAUYMUK
B BepTHKa/JbHO Oblowed cTpye
Boabl (puc. 4.22). [lopo#t ma-
YHK Ha HECKOJbKO CEeKyHJ 3a-
CThIBAeT, HO ualle Tpbiraer
u ckauer'. Ilouemy BO Bpewms
NPBIXKKOB MSYMK He BbICKa-
KuBaeT u3 ¢oHtaHa? Yro yaep-
)upaer ero? EcTb JH yTO-TO
ofliee B MOBEJEHHH 3TOro
MSIYHKAa M TUIS2KHOTO Mfiua
B 3ajsaue 4.20?

Boo6we roBops, uHOrza
MSAYMK BblCKaKWBaeT u3 ¢OH-
TaHa, HO, Malas BHM3, CHOBA
«BXOIMT» B CTPYID H BO3Bpa-
LlaeTCsi Ha [MPEXKHEe MeCTO.
[Togo6HbiM 06pa3oM OH BeAder
ce6 u B BakyyMme. Uro ke
3aTAruBaer MAYUK 06paTHO
B CTPYIO BOABI??

595.

! Tloxouit ONBLIT MOXKHO MPOBECTH
10Ma, He PpHCKYA 3ajduTh KOMHATy
Boaoi. Bosbmure Tas ¢ BoAoOH, noa-
CTaBbTE €ro Moj KpaH, a B CTPYK
noMecTHTe HeGOJbLIOH [IepeBSHHBIH
wapuk. [Hapux 6yaer ycro#uuso
n1aBatbh IMOUTH B LEHTPe CTPYH H
BHITOJKHYTh €ro OTTyAa COBCEM He
npocro.— [Ipum. ped.

* Ewe OAMH TpHMEp <«MapeHHs»
(npaBaa, TaM LWapHK YAepKHUBAETCH
He BONOM HJH BoO3AyXoM, a oTo-
HaMu) npuBefeH B 3agaue 5.104.
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4.23. Aiuo «BbICKAKHBAET»
3 crakawa. Onyctute SAHLO
B CTaKaH ¢ BONOH U NOACTaBbTe
cTakaH nox kpaH (puc. 4.23).
Ecau motok BOAbl npeBhilIaer
HEKOTOPYIO KDUTHYECKYIO BEeJIH-
YHHY, TO SIHLO MOAHHMAaeTCH,
Kak OYATO €ro MNpHTSrMBaeT
cTpys Boabl. [louemy 310 mpo-
ucxonutr? Yem onpenensiercs
KpHUTHUECKAs! BeJMYHHA MO-
TOKa?

Puc. 4.23. HAiyo
88epx 8 CTpyto 800bL.

8TA2UBAETCA

llepepaya umnyabca
cMayHUBaHHe ‘

4.24, Jloxka B cTpye BOAbI.
Eciu  BhINYKJAOH  CTODOHOH
4aHHOH JIOKKH NPHKOCHYTbCH
K Jblolledcs M3 KpaHa CcTpye
BOJAbI, TO JIOXKKa CJOBHO IpH-
KJEHTCA K 3TOH cTpye (pHC.
4.24). Tlonpo6y#ite OTOABH-
HYTb BEDXHHH KOHEW JIOXKKH
Ha HECKOJbKO CaHTHMETPOB
B CTOPOHY — JIOXKKa BCe paBHO
He OoTpblBaeTcs OT CTPYH, XOTH
TeNEepb OHA HAaKJ/JOHEHa K Hel
nona 3HAQUYHUTE/IbHbLIM YrJaoM.

Puc. 4.24. Jloxka npurseusaercs
crpyeld 800w

Kaszajoch 6bl, najamwwas Bo-
Ia OOoJMXKHa OTTa/JKHBAaTh, a He
NPHTATHBATb JNOXKY. [Touemy
e MPOHUCXOLUT o6paTHOe?

592, ¢. 60; 5%95; 596; 430, c.
465.

4.25. Tpy6ka-nynbBepH3aTop.
Ecau onyctutb Tpy6Ky OAHUM

Puc. 4.25. Ecau dyrb nonepex
ycrva Tpybku, 800a 8 TpybKe nod-
HUMeTCA 88epx.
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JHa, corpeBaeTcst H CTaHOBHT-
cs1 Jlerue, yem coJieHast BOJa Ha
noepxHocTH. [TosTomMmy mnOTOK
BOJbI CO IHA He MpeKpaliaeTcs.
Bosee TOro, OH MOXeT Ipo-
JOJMXKAaTbhCsl Aaxe 6e3 TPYOKH,
TaK KaK NMOJHHMAOLLascs BO-
na o6MeHHBaeTCs TelJOM C OK-
PyXKAaOUHMH CJTOSAMH BOIH 0-
pasgo cKopee, yeM ¢ COJBIO.

4.17. D10 siBleHHe aHAJOTHUHO
paccMOTpeHHOMY B 3ajaue
4.15. [IBH)KeHHe BO3HHKaeT
H3-3a MaJblX BO3MYLLEeHHH (He-
60JIbIIMX BOJH) Ha MOBEPXHOC-
TH pasgena caoeB Bojabpl. OKpa-
lieHHasl coJeHast Boja, OMy-
cKasiCb, OTAAeT TelJOo MpecHOH
HEOKpalleHHOH H CTaHOBHUTCS
miotHee ee. [Tostomy oxa npo-
JLOJXKAaeT OmyCKaTbCA BHH3.
Heokpauenuas Boja, NOgQHAB-
IIHCh BBEPX BCJeNCTBHE CJy-
yafiHo#l He6OoJIbLIIOH BOJIHBL, CO-
rpeeTcsi H OKaKeTcs Jierye OkK-
pyXamwllel OKpalieHHOH Bo-
abl. B pesynbTare storo ee
JABHXKeHHe BBepx Oyaer Ipo-
IOJI2KAThCSI.

4.18. Ha noepxHocTtH pa3sgena
COJIEHOH M TIpecHOH BOJbI Ha-
6al0qaeTcs  HeyCTOHYHBOCTH
TOrO Ke THIA, YTO H B 3afadax

4.15. u 4.17.

4.19. O6bemubifi pacxon (ko-

JIUUEeCTBO JKHIKOCTH, MPOXO-
asuee KaXAylo CeKyHay depes
nornepeyHoe CeyeHHe CTPYH)
B CHJIy HEIPepbIBHOCTH MOTOKA
JNOJI2KeH OCTaBaTbCsl  T0CTO-
SIHHBIM Ha IIPOTSIXKEHHH BCeH
ctpyd. IlockoabKy CKOpOCTb
BOJbI IIPH NMaJ€HHH yBEeJHYHBA-
eTcd, TO 4YeM HHXKe, TeM MEeHb-
lie ceyeHHe JOJIKHA HMeEThb
crpysi'.

U Ctpyst cxHMaeTcss aTMOC(EPHbIM
AaBAEHHEM M CHJIaMH [OBEPXHOCT-
Horo HaTsKeHust.— [Ipum. peo.
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4.20. Msiy ynepKHBaeTcss Ha
mecte 6garomapst TOMY, 4TO
JaBJeHHe CTPYyH TMOA MAYOM
Goable, yem Hal HUM. Takas
pasHHua JaBjaeHHH 06ycioBJIe-
Ha TeM, YTO MHAY OTKJIOHSIET
60/1bIIYI0O 4aCTb CTPYH H 1aB-
JieHHe B OTKJOHEHHOM TIOTOKe
yMmenbliaercst  {(aHaJOrHUYHbIA
3¢pdekT paccmaTpuBaercs B
sagaue 4.25). B pesysabrare
Ha Msiu JefcTByeT cHJsa, Ha-
npasJeHHasi BBEPX, TO €CThb
NPOTHBONOJIOXKHO  CHJe  TH-
JKeCTH.

JomnonunTenbHass  NOAbEM-
Hasi CHJa MOXeT BO3HHKAaTh
H3-32 BpalleHHs MfAYa BCJeld-
cteiue s¢pdekra Marnyca,
KOTOPbIH TNpOSIBJASIETCA H TIpH
nosere 3aKpyueHHoOro 6eic-
60sbHOr0 Msiya (cMm. 3agauy
4.39). Hepegko nogbemMHyIo
CHJTY, BO3HHKaWIYK B pac-
CMarpHBaeMoM cJydae, OILLH-
604YHO OOBACHAIT YMEHbLlIe-
HHEM JdaBJeHHS B BO3AYLIHOH
CTpye BCJELCTBHE OBHXKEHHS
BO3IyXa. JTO HelpaBHJbHOE
HCTOJKOBaHHE CMbIC/IA ypaBHe-
Husi bepHyaan. Kunernueckas
HEpPrHs  BO3AYWHOH CTPyH
o6yc/0B/eHa  MEeXaHH4YeCcKoH
paboroii, coBepliaeMOH Haco-
COM, a He YMEeHbLILeHHeM 1aB-
JeHus Bosgyxa. Ha camom ge-
Jle gapJeHHe B CBOGOIHO JIBH-
Kyliefics BO3AYIIHOH cTpye
paBHO aTMocthepHomy'.

! Fean Hacalka Ha NIIAaHT Mblae-
coca cyxaercsd (Kak 3To 06bIYHO
6biBaeT), TO CKOPOCTb BO3AYLWIHO-
ro 10OTOKa yBeJHyHBaeTcs, a Jas-
JeHue yMmeHbuiaercd. Takum oHO oOc-
Taercss 4 B CTpye, MoKa B Hee He
OyleT «3aTAHYT» OKpPYXaoUHH BO3-
nyx. Torma naBiaeHue cTaHeT pas-
HEIM 8TMOC(EpPHOMY.

[TonepeyHast ycTOHYUBOCTb Msua
06'bsICHSIETCS] YMeHbIlleHHeM [aBJeHHsA
B cTpye, ofrekawoutedi may.— [Tpun.
peo.

4.21. Ulapuk (Kak 1 Ms4 B 3a-
naue 4.20) ycTOHUYHBO yIEePXKH-

BaeTca B CTpye O6aarogaps
Pa3HOCTH JaBJeHHH Had H 1o
uuMm. Bosayx, BayBaembli B
HIpYWKY, yBJeKaeT 3a coboH
BO3Ayx B Tpybke. B pesysbra-
Te c03JaeTcss BO3AYLIHBLIH MO-
TOK OT BepXHEro OTBepCTHA K
Hukuemy. lllapuk, nposeras
MHMO BepXHEro OTBepCTHS,
TNONpPOCTY BTSITHBAeTCs] B HEro
BO3AYILIHOH CTpyeH.

4.22. CTpys BOAbI NMOLIEPXKH-
BaeT MSYHK H TpUIaeT eMmy
yCTOHYHBOCTb. MsAY B OCHOB-
HOM HaXOJHTCH B CTOpPOHE OT
LEeHTpa CTPYH, H OHA 3aCTaBJs-
eT ero BpallaTbcsl B onpeje-
JEeHHOM HamnpasJeHuH. Bona
M3 CTPYH YaCTHUHO <«IIPHJIH-
naeT» K Msuy, a 3aTeM, coBep-
HIHB BMECTE C HHM, CKaxeM,
nos-o6opora, orbpaceiBaercH.
OrpuiBasich, BOLA NMOATANKHBA-
eT Msiy K UeHTpPy CcTpyH (Ha
Msiy  JeHCTBYeT peaKkTHBHAaA
CHJIa) H TeM caMbiM YyAep¥KH-
BaeT ero B crpye'. Jlaxe eciu
Msi4 Ha MTHOBEHHe COBCEM
BBIHIET M3 CTPYyH, 3a Caedyio-
mige TMoJ-obopota OT Hero
OTOPBETCS HEKOTOpOe KOJH-
4eCTBO BO/bl, U B pe3yJbTaTe
msiy  o6paTHO BepHeTCA B
CTPYIO.

' Tlotok BoOmbl, oO6Texas
cykaercsi.  Ero  ckopoerh  cOOKy
OT uUlapHKa VBelHuuBaeTCd, a /as-
JeHHE VMeHbLIaeTcsi M CTaHOBHTCS
Huxe armocdepHoro. Ecan  msAuHK
OTKJOHSIeTCH B CTOPOHY, TO C OAHOH
ero CTOPOHbl MOTOK CTAHOBHTCS LUH-
pe, a ¢ Apyro#l —— yxe. DTO MeHseT
pacnpeneneHne NaBJeHHS, W MSAYHK
BO3Bpamaercs B CTpyto.— [Tpun.
peo.

ulapHK,

4.23. Tlo-BHIHMOMY, HHKAaKHX
ny6JHKalUH#A 110 3TOMY MOBOAY,
KpOMe ONHCaHHA CaMOro Ombi-
Ta, He 6bli10. [Tonpo6yiTe mno-
3KCIIEPHMEHTHPOBATb  CaMH.
[TogymaiiTe, KakOBO JaBJIE€HHE
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eHTHPOBAaTbCA BAOJb JIHHHH
NOTOKa, CO371aBaeMoro TMpH
capure. B pesynsrate Bsi3-
KocTb yMmeHbliaercss. Korzaa
CABHUTrAaloLIee yCHIHE CHHUMAaeT-
s, MOJIeKYJIbl BOCCTaHAaBJIHBA-
I0OT CBOIO INIPEeXHIOI OpPHEHTa-
ILHIO, H BSI3KOCTb YBeJHYHBA-
ercs.

4.127. Koraa Bsizkas ynpyras
XKHAKOCTb BBIXOAHT H3 TPyOKH,
CyLLeCTBOBaBILIHe B Hed BHYT-
peHHHe  HanpsiKeHHs  CHH-
MaloTCsl, TIOSTOMY OHa paculiH-
psierca. B uwacTtHocTH, pac-
cMaTpHBajlach TaKas MOJeJb:
KOrjga JKHAKOCTb TMpPOTAaJKH-
BaeTcs uepes TpPy6GKYy, COCTaB-
JISIIOLHE €e MOJICKYJIbl BBITSITH-
BAlOTCSA, KOTJa ’Ke OHa BhIXO-
IHT H3 TPYOKH, MOJIEKYJbl CO-
KPauamTcs, H XXHIKOCTb «pas3-
6yxaer».

4.128, 4.129. O6a 3THX OnBITA
HJIJIIOCTPUPYIOT YIPYTYIO peakK-
LHIO »KHIKOCTH. Tak, CHJIHKO-
HoBasi 3amaska ob6aganaeTr
oyeHb 6OJbIUOH BA3KOCTHIO,
HO KOTJ1a HalpsiKeHHs MPHKJIA-
IbIBAIOTCS - MEJJIEHHO, ee BS3-
KocTb yMmeHbuaercs. [1pu pes-
KHX K€ CIBHTOBBIX HampsxkKe-
HHUSIX 3aMa3Ka TpecKaeTcs.

4.130. BsiskocTb necka-nJjiblBy-
Ha pacTeT ¢ yBeJIHYEHHEM Ha-
NpsiXKEHHH, NOITOMY I1BITaThCH
6plcTpO BBIOpAaTbCA U3 HEro
6eccMbICTIEHHO: yeM pesue pas-
IBHTaThb MeCOK, TeM CHJbHee OH
6yneT yaepxuBatb Bac. Hyx-
HO NBHTaTbCsi MENJEeHHO, UTO-
66l TIO BO3MOMHOCTH YMeHb-
IIHTh €ro BA3KOCThb. ['1a3a Ku-
BOTHBIX, 3aTAHYThIX [E€CKOM,
BBITYYHBAIOTCS, BEPOSITHO, [10-
TOMY, YTO Ha HHKHIOIO 4acTb
HX Tesa pedcTByeT GoJiblioe
THAPOCTAaTHYECKOe [aBJeHHe,
o6yc/0BJeHHOe BBICOKOH NJIOT-
HOCTbIO Tlecka (cMmechb Tnecka ¢
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BOJAOH TLJIOTHee,
BOJa).

4eM TIMpOCTO

4.131. Ecsou yuauHap Bpaiia-
10T MEJIEHHO, TO KPacKa BBITS-
ruBaeTcsi B TOHKHH CJOH H NpH
Kaxkaom o6opoTe HamaThBa-
eTCA MO CNHpPaJH Ha BHYTpPEH-
HUM uuauuap. Ecau o6partHoe
BpailleHHe UUJUHIPa HayHHa-
eTcs npexje, 4eM Kpacka HoJi-
HOCTbIO TepeMeliaercsi BCJe-
CTBHE MOJIEKYJsipHOH nHdDY-
3HH  (TemJOBOro  IBUXKEHHsI
MOJIEKYJ1), TO TOHKHH CJIOH
TIOYTH MOJIHOCTBIO pa3MaThiBa-
erca ofpaTHo TII0cjJe TOro,
Kak LWJIMHIp cjaejaeT Takoe
K€ KOJHuecTBO 060pOTOB B
IIPOTHBOIIOJIOKHOM HalnpanJe-
HHH.

5.1. Uro6b Ha ceruaTke rJa-
3a noJyyasjocb OTYeTJHBOE
H3obpaxKeHHue, rJ1a3 JOJKEeH
npeJoMJIATH CBETOBble JIYUH.
B ocHoBHOM (IpHMepHO Ha
[Be TpeTH) MNpeJjoMJeHHe Tpo-
HCXOAHT Ha BHelWIHeHd no-
BEepXHOCTH ryasa. Eciu Boxa
KacaeTcs rya3a, TO CBeTOBbHIe
Jy4H, Ionajasi H3 BOJLbL B TJ1as,
NpaKkTHYECKH He MPEeJOMJSIOT-
cd, TaKk KakK KO3(p(dHLHEeHT
npesOMJIEHHS BellecTBa rjasa
TIPHMEPHO paBeH KO3(ppHIHEH-
Ty npejoMJyaeHust Bojbl. Korna
yesJoBeK, MJjaBas B BoOje, Ha-
JleBaeT crenyHaslbHbie OYKH, TO
nepej rvasaMH OCTaeTCA CJIOH
BO31yXa, H NMpeJoMJeHHe cBeTa
NPOHCXOAHT HOPMAJAbHO. Y ph-
66, KOTOpast MOXKET BHIAETH
OLHOBPEMEHHO B BOJE H B BO3-
Ayxe, HMeITCsl JABe ceTdaT-
KH, @ XpyCTaJgHK rjasa obaa-
paer siiueBHAHOH ¢opMoOH.
Jas KommeHcauHH yMmeHblle-
HHA TIPEJOMJSIOILEH Crnoco6-
HOCTH TOH uyacCTH rJasa, KOTo-
pasi morpyxesa B BOLYy, ydac-
TOK XpyCTaJlHKa, TpeJoMJsIO-
LM CBET OT MOABOHbIX 06 beK-
TOB, UMeeT 60JIbILYIO KDUBH3HY.

5.2. Yesnosek mor 6bt cTaTh He-
BHAMMBIM, ecau 6bl KO3pdu-
IIHEHT TIpeJIOMJIEHHSI ero Tena
OKasaJscs paBHbIM  KO3(DdHu-
LLHeHTY NpeJOMJIeHHs BO31yXa
(koTopbifi uyTb G6ogblie 1).
[Ipn Goabwiem ko3dpdHUHeHTE
npeJjoMJIeHUs Tesja JydH CBe-
Ta, MPOXOAsilliHe CKBO3b ye-
JIOBeKa-HeBHIHMKY, HECKOJNbKO
npesomJsiiuck 66l M HCKaXxe-
HHEe H300parkeHHH Haxons-
UIMXCS 38 4YeJOBEKOM mpeiMme-
TOB (0OCOGEHHO 3aMeTHOE TIpH
ero gBHXeHHH) genano 6bl ero
npHcyTcTBHE 3ameTHBIM. s
TOro 4Tto6bl 4eJ0BEK MOr BH-
IeTh, OH [OJIKeH TMOoTJIoWaTh
HEKOTOpoe KOJIHYEeCTBO CBeTa.
Takoe mnorJoieHHe AOJKHO
6bITH JOCTATOYHO MAaJbiM, 4YTO-
66l yesoBeK He Gbl1 BUAEH KakK
Kakas-TO «TeHb». Takum 006-
pasoM, uTO6bl ueJOBEK MOr
BH/1€Thb, HO He GbITb BHIHMbIM,
KO3 dHUHEHT  [peJoMJeHHs
ero TeJsa AOJIXKEH BbIpa)KaTbCH
KOMILJIEKCHBIM 4YHCJOM, gefcT-
BHTeJbHAsi 4acTb KOTOPOTO
6,113kKa K 1, a Muumasa gocra-
TOYHA OJS TOrO, yTOGHLI MONJO-
1aJ0Ch KOJHYeCTBO CBeTa,
Heo6X0JHMOe JJisl 3pEHHs], HO
He CJHIIKOM BeJHKa, T. e. 4TO-
66l NOrJIOLLEHHE CBETa TeJOoM
He CTaJi0O 3aMeTHBIM.

5.3. BesenctBue  Kanuagsip-
HbIX 3((eKToB BOoga MOIHH-
MaeTcsi MO KapaHgawy, H ee
noBepxHoOCcTh BO6/IM3K KapaHaa-
mwa HuckpupJgasercs. Jlyun cse-
Ta NpeNoMJSIIOTC Ha HCKPHB-
JIEHHOH MOBEpPXHOCTH BOJbI TaK,
4TO HA TEHH KapaHjailla MOsiB-
JSIeTCS CBETJIBIH NMPOMEXYTOK.

5.4. B nepsom canyuae usobpa-

JK€HHe MOHETHl IOABJSIeTCH
TIOYTH Ha TOBEPXHOCTH BOJHL.
Jlyyd, uaymHe OT MOHETHI,
OTpa;KawTca OT 3aJHeH CTeH-
KM cocyna, HAYT BBepX H, npe-
JIOMHBIUHCb Ha TIOBEPXHOCTH
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KaTb TypOyJIeHTHOCTb, KOTO-
pas TPUBOAHT K KaBHTalLHH
{obpaszoBaHHIO H
nysbipbkoB). Koaebanus my-
3bIpbKOB yCHJHBaIOTCA Tpyba-
MH, a TakxXe cTeHaMmM, INoJja-
MH, MOTOJNKaAMH,
TPy6bI NpHKPerJIeHbt .

! Mnorna mym MoxkeT 6biTb Bbi-
3BaH M TEPHOAHYECKHMH yaapamH
TypOyJeHTHOrO 110TOKa O [pensT-
CTBHUSI (HanpuMmep, Cy)KeHUs1) B Tpy-
Ge.— lpun. peod.

1.47. KoaebaHus CTEePXKHHA
BO30YyXKIAOT BHYTPH TpPYOKH
CTOAYYI0  3BYKOBYIO  BOJIHY.
[1b1b M3 Tex mecT, rae KoJe-
6anust ctonba BO3AyXa MMEIOT
MYy4YHOCTH, TIOCTENEHHO nepemMe-
maercss B 06.1aCTH  y3J10B,
co6Hpasicb TaM B OTHOCHTeJIb-
HO OOJblliHe KYYKH, TIOKa3aH-
Hble Ha pHcyHKe. I1pH Haau4auH
JIOCTaTOYHO GBICTPHIX BO3IYMI-
HbIX TIOTOKOB B Tpy6e BO3HH-
KawT BUXpH. B Tex wmecrtax,
rome JOBa COCENHHX BHXpPA
OJHOBPEMEHHO MOXHHMAITCS
U OMYCKaIoTCH, OTKJIaABBACTCS
MeHbIEe TMbIIH.

1.48. Y3 wiyma, KOTOpbI# cO3-
JaeT BOAa, HajuBaemasi B 6y-
TBUIKY (HJH BbJHBaeMasi H3
Hee), BBLIEJSIIOTCA H YCHJH-
BAIOTCsi Te 3BYKOBble 4acTOThI,
KOTOpbie BO306yKIalT pe3o-
HaHCHble KoJseGaHHsA B cTOJ6€
Bo3ayxa B OyTbuike. Camas
HHM3Kast U3 3THX 4acTOT 3BYYHT
rpoMue OCTaJbHBIX; ee KOH-
KpeTHOe 3HaueHHe 3aBHCHT OT
o6bema cTonba Bosnyxa. Uem
6oabiue 06'beM, TeM HHXKe 3Ta
yacrora. [lostomy, Koraa u3
OYTbIIKH BhWEHBRIOT BOLY, CJIbI-
IMMasi HAaMH pe3OHaHCHas ya-
CTOTa MOHHXKAaeTcH.

1.49. Oxpy:xamoline 3BYKH, B
TOM YHCJIe H JIerKoe IyHOBeHHe

HHH B Tpy6aX MOXET BO3HH- |

paspbiBy |

K KOTOpBIM }

BeTpa BOJH3H YCThsSI PAKOBHHDI,
BO36YyXKIal0T B 3aKJIOUEHHOM
B Hell of6beme BO3Ayxa pe-
30HAHCHBIE Kosebanusi. Bos-
Oy)XJeHHe H 3aTyXaHHe 3THX
Kone6aHU# co3gaeT y cayliaro-
LIero HJJIO3HIO 3BYKOB OKeaH-
cKoro npH6os.

1.50. Tem6p rosoca onpejie-
JsieTcs  AJHHOH M HaTIxKe-
HHEM roJocoBbIX cBsI3OK. [lpu
yBeJIHUEHHH JLaBJeHHs] B Tpa-
Xee HacTynaeT MOMEHT, KOr-
da CBSI3KM Pe3KO pacxomAT-
cd, a 3aTeM BO3BpailanTCH
B IpexHee 1nojgoxenHe. [Ipo-
JOJIKUTeJbHbIE Kosie6anus
CBSI30K BbI3bIBAIOT H3MEHEHHA
daBJEeHHS] BO3JyXa, KOTOpbie
B CBOW ouepelb BO3OYyX-
Jla0T Pe30OHAHCHble TapMOHHKH
NOJIOCTH HOCOTJOTKH. Myx-
CKOH rosoc 06bIYHO HHXKe JXKeH-
CKOTO, TaK KaK y MYXX4HHbBI
rosocoBble  CBSI3KH  TOJLLE,
JJauHHee H BUOPHPYIOT ¢ Gojee
HHU3KOH yacToTol. ['onoc manb-
YHKOB «JIOMaeTcsi» B HepHOJI
6GBICTPOrO pocTa: ropTaHb yBe-
JHYHBAeTcsl, H  TrOJOCOBbIE
CBSI3KH H3 JeTCKHX — TOHKHX
M KOPOTKHX — IIpeBpallalTcs
B Myxckue. [1pu urenore roJgo-
COBble CBAI3KH paccJaabasiores
u 06e3IeHCTBYIOT B TIOpTaHH.
Yacrora NpPOHU3HOCHMBIX 3BY-

KOB B 3TOM CJayuyae onpeaesns- g

eTcsi Kosle6aHHAMH BO3IYyLIHO-
ro T1OTOKa, BO3HHKAWOIIHMH
H3-32 HaJWYHUs APYTHX NpemnsiT-
CTBHH, a TaKXe pe3OHaHCHBIMH
4acTOTaMH HOCOIJIOTKH.

1.51. Koraa BB TO€Te Ha
OTKPBITOM BO3AyXe€, TO CJIbILIH-
T€ 3BYKH COGCTBEHHOrO TrO-
4oca JIHIb B TOT MOMEHT, KOr-
na ux usgaere. B panHoit Kom-
HaTe Kax /bl 3ByK MHOTrOKpar-
HO oTpaxaercsl OT 6/1H3KO pac-
TIOJIOXKEHHbIX CTeH, MO3TOMY OH
CJbIIeH JIOJblIe; B De3yJbTare
BaW FOJIOC TIPHOOpeTaeT 3BOH-

TOYHO NPOAOJI2KHTEJbHBIM 3BY-

KocTb {06yCJIOB/EHHYIO 10CTa-

|

{

YAHHEM BbICOKOYACTOTHLIX CO- |
CTaBJSIIOIHX) M  COYHOCTH
(61arogaps  NpPOLOJIKHTE/b-
HOMY 3BYUAHMIO HH3KOYACTOT-

HBIX COCTaBJASIOUIHX) " .

{

' Ba)KHO Takke OTMeTHTh, 4TO
3X0 OT CT€H HMeEeT HHbie YaCTOTHhbIE

1

XapaKTepPUCTHKH, YeM 3BYK, KOTOpbIH
C/BILIUT Yea0BeK, MOKIHA Ha OTKpPH-

ToM Bo3ayxe {cm. 3agady 1.71).--
Tpum. peo.
1.52. bokan umeer onpene-

JIeHHble Pe30HaHTHbLIe YACTOTHI.
Eciu meBey Ha MPOTSKEHHH
HEeCKOJIbKHX CeKyH1 OyleT neTb
Ha OJIHOH M3 3THX 4acToT,
TO KoseGaHust Gokasa Moryr
YCHJIHTLCA 1O TAKOH CTerNeHH,
YTO CTEKJO TPecHeT.

1.53. 3aBbiBaHHA BeTpa MOIYT !
BO3HHKAThL HA BHCSIIHX OPOBO- |
Jdax H roJbiX BETBSIX AePEBbeB
(cm. 3agauy 1.55) wmau (kak
KpaeBOil TOH) Ha yrJax Kphbil
H APYTHX 380CTPEHHbIX Npen-
merax (cM. 3ajzauy 1.56).

i

i

1.54. Bo3aywHbii 1OTOK B
Tpy6Ke HanpabJeH OT TOro !
ee KOHUA, KOTOphIHi jepxar |
B pykKe, K ¢cBOGOAHOMY KOHUY. |
Takoll mOTOK BO3HHKaeT MOTO-
MY, YTO BCJI€ICTBHE BpallleHHS
Tpy6KH  1aBJleHHE  BO3/1yXa
y Bpalulaouierocs ee KOHLA
yMeHblliaeTcsi, TOrga Kak y |
IPyroro OHO paBHO aTMO- |
cthepHomy. Ob6Texast rodppupo-
BAHHYIO NMOBEPXHOCTL TPYOKH,
BO3AYX HauyuHaer BUOPUPO-
Barb. YacTtora BO3HHKAIOULIHX
TIpH 3TOM KOJeOaHHH 3aBHCHT
OT PacCTOSHHS Mexj1y CKJaajl-
KaMH H CKOPOCTH BO3AYLIHOIO
noroka. M3 HeKoroporo HaGo-
pa BO3HHKLWIHX TIpH J4aHHOH
CKOPOCTH BpalleHUsi KoJseba-
HA#l B TpybKe BbLICJASIETCS
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o6pasyoTcs B MaTepHaJie Ju6o
MPH H3TOTOBJEHHH MPEAMETa,
aubo B Ipoluecce IM0Jb30Ba-
HHSI M. OTH TpeLLHHb CHJIBbHO
0ca1abJasII0T CTPYKTYPY Mare-
pHasna, TaK KaK KOHIEHT-
PHPYIOT HaNpsIXKEHHE B BEPUIH-
He TpellHHbl. B 3TOM cuayuae
HamnpsiKeHHs, KOTOpble CaMH
no cebe HeJOCTATOYHbBl HJSI
TOro, 4ro6Gbl HapyWHTb lie-
JIOCTHOCTb MarepuaJsa, MOryT
cnoco6CTBOBATbL  NPOABHXKeE-
HHIO TpeLlHHH B Tay6p (HJIH
BIOJIb) MOBEPXHOCTH MaTepHa-
aa. Huoria TpeliHHbl YBeJH-
YHBAIOTCA B pe3yJbTaTe KOp-
pO3HH. B TpeliuHy MOryT mpo-
HHKATb HHOPO/HbIE MOJIEKYJIH,
Hapyliamolifie CBS3H MeXIy
MOJIeKyJlaMH BelllecTBa B Bep-
IUHHe TpeliHMHbB H obpasyo-
L{He COeJIHHEHHS] ¢ 3THMH MO-
Jgekyaamu. Ecau HOBOe coenH-
HeHHe  3aHHMaeT  GOoJbLUHHA
o6beM, ueM IepBOHaYadbHOE,
TO OHO «pas3jiBHraeT» Tpe-
LLHHY.

HayHHAeTcHd

7.22. Kopposus
TOrJ/1a, KOr1a 3JeKTPOHbBL, 0T a-

BaeMble BJIAXXHBIM HHKeEJeM,
TYHHEJIHPYIOT CKBO3b OKHCHbIH
CJIOH Ha MOBEPXHOCTH XpOMa K
atromam wmerasana, obpasyio-
utero okuces. B pesyiabrare
HUKeJb B MecTe jedeKra
MenjeHHo pacTBopsieTcsi. CKo-
pPOCTb 3TOH peakKUHH olpeje-
JISIETCsT TIPHTOKOM 3JI€KTPOHOB.
Ecaiu B XpOMHpOBaHHOH T110-
BEPXHOCTH HMeeTCsl JIHIIb He-
60J1bLLIOe KOJHYEeCTBO HOBOJb-
HO KpYINHBIX Ae(deKTOB, BCe
3JJeKTPOHbI HAYT OTTYAA, HH-
Keab GbICTPO pacTBOpsAeTcH, H
oOHaxKawuleecs »XKeje3o HayH-
HaeT pXaBeTb. Ecsau XKe Ha
IOBEPXHOCTH MHOr0 MEJKHX
aedeKToB, TO KaXIbld H3 HHX
oTnaeT HebOJIblIO0e KOJHYECTBO
3JeKTPOHOB, PAaCTBOPEHHE HH-
KeJqsl TMPOHUCXOMHT Me[JseHHee,

260  dusnueckuit Geieppepk

H Torpa Oamrep Bauwero
aBTOMOOHJISI CTYKHT JOJbLIe.

7.23. Tlpouecc MOJHPOBKH IO-
BEDXHOCTH 3aKJIIOUAeTCsl He B
nepeHoce BeiecTsa ¢ 6yropkos
BO BIaJHHBI H He B Harpese
nosepxHoctd. [lepBoro mnpo-
CTO He NPOHCXOJHT, BTOpOE Xe
HeXKeJaTesbHO, IIOCKOJNbKY NpPH
3HAYMTEJbHOM Harpese IIO-
BEPXHOCTb MOXKeT cTaTb BOJ-
HHcTO#H. B mpouecce mnoaHpos-
KH ypaJsieTcsi matepuaJa c 6y-
FrOpKOB Ha MOJHpyeMOH ToO-
BepxHOCTH. [IpH cHJIbHOM Ha-
KHME yHaJsiloTcsi Liesable Ky-
COYKH MaTepHaja, MNpH cJja-
60M — OTIEJbHBIE MOJIEKYJIbL.
B koHue KOHUOB OYropku
cpaBHHBawTcA ¢ yraybae-
HHUSIMH, H NOBEPXHOCTb CTaHO-
BUTCH POBHOH Ha MHKPOCKO-
NUYECKOM YPOBHE.

7.24. Jlunkue BeluecTBa MpH-
JUOAIOT MOTOMY, HTO MEXIY
HX TIOBEPXHOCTBIO H [OBepX-
HOCTBbIO JPYroro MarepHaJa
BO3HHKAIOT CHJBl MOJIEKYJsAP-
Horo mputrsiKenus. Ilpakrtu-
YeCKH BCe BelllecTBa MOTYT
CJAYXKHTb KJeeM, OAHaKo 60Jb-
IUHHCTBO H3 HHX HENPHIOI-
HO [Js 3TOH UeJH BCJe[-
CTBHE KaKHMX-TO OPYLHX CBOHX
CBOHCTB, KOTOpbie HexeJsa-
TeAbHbt 1Jsi  Kaes. Hanpu-
Mep, XKHuiIkas Boaa morJja Obl
CKJeHBaThb, ecJH Obl Obuia
cnocobHa TNPOTHBOCTOSITH jle-
dopmauusam  caBura. Kuen
yame BCEro AeNaT KHAKH-
MH, 4YTO Heo6XOIHMO IJsI
obecrieYeHHs] TECHOTO KOHTAaK-
Ta MeXIy KJeeM H CKJeH-
BaeMbIMH TTOBEPXHOCTAMH.
Urtobet  aBe TTOBEPXHOCTH
CKJEHJHCh, HX HeoO0X01HMO
npu6GJIH3UTL APYr K APYyry Ha
paccTosiHie, He NpeBbilialonee
HecKosbKUX aHrctpem (1 A=
=10""" m; Takoii nopsi 10K BeJH-
YUHBI UMEIOT aTOMbl H HeGOJIb-

WwHe MoJseKyJabl). BoabuwuueT-
BO TBepAbIX MOBEPXHOCTEH
HeNOCTAaTOYHO pOBHBI, H 1O-
3TOMY CTOJIb TECHBIH KOHTaKT
BO3HHMKAaeT JIHUIb MeX1y OT-
JAeJbHBIMH YaCTSAMH HX NMOBepXx-
nHoctell. Kuakui Kjieit 3anoJ-
HSIeT HEPOBHOCTH TOBEPXHOCTH
u obecneunBaer Tpebyemblil
KOHTaKT. CyliecTByeT H ApPY-
rasi IpH4YHHA TOTO, 4TO 60Jb-
IIHHCTBO TMOBEPXHOCTeH, Ha-
NpUMEp OCKOJKH pas3bHuTOi
YallKH, He CJAHNAIOTCS, eCH HX
CJOXKHTb BMecTe. OOGBIUHO 3TH
TIOBEPXHOCTH JOCTAaTOYHO I'Psi3-
Hble. AOGCOJIOTHO YHCThbie U
rJajgKkHe MOBEPXHOCTH NPH CO-
TIPHKOCHOBEHHH MoOrJH 6bl ca-
MOTpPOU3BOJbHO  CJHITHYTHCS.
(Bo Bpems mnepBbIX KOCMHYe-
CKHX TMOJIETOB 3TO BBI3bIBAJIO
cepbe3nble onacenus.) Takoe
CaMOIIPOH3BOJIbHOE CJHIaHHe
MOXHO HabJawaaTb, HAamnpH-
Mep, Y TOJBbKO 4TO pasjeJseH-
HBIX JIHCTOYKOB CJIOAbL: €CJH
CJIOKHTb HX uepe3 HecKOJILKO
CeKyHI TocJie TOro, Kak OHH
OblIH  pasfegeHbl, JHCTOYKH
cHoBa caunayres.  OnpHako,
ec/qH nojepxarb HX pasje-
JEHHBIMH HEeCKOJbKO MHHYT,
cojepxallascsd B  BO3LyXe
MblJIb  3arpA3HUT  OTKPbIThLIE
MOBEPXHOCTH, H JIHCTOUKH CJIH-
naTtbcs He GymyT.
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oTpaxeuHbii or pbibpl. OT
TIOBEPXHOCTH BOJbI OTpakaer-
Csl  TPEeHMYINeCTBEHHO  CBeT
¢ noJsipudauued, napaJJesb-
Hoit mosepxHoctH. CooTser-
CTBEHHO CBET, IPOHHKAIOLLIKA
B BOLY, HMeEeT IepIeHIHKY-
JSIPHYIO MOJSPHU3ALHIO, TO €CTh
ero  3JeKTPHYECKHH  BEKTOp
OpHEHTHPOBAaH  TepHeHAHKY-
JISIPHO 3JIEKTPHUECKOMY BEKTO-
PY B OTpaxkeHHOM OT BOJHI
ceere. OTpasHBLHCh OT Pbi6bI,
Takofi cBeT MOXeT TMpOHTH
CKBO3b  MNOJIAPOHIHBIE  OUKH
pei6ososa. [Tostomy pei60s0B
He BHAHT OJHKOB, HO BHAMT
ppi6y. ITO paccyXIeHHe He
BMOJIHE  CIPaBeIJIHBO, €CJH
prifa HaxomuTcst Ha InybuHe
6osiee 1,5 M, Tak KaK Ha TakKo#
ray6uHe cBeT, pacceHBasiCh
Ha MEJKHX B3BELIAHHBIX B BO-
[e JacTHuax, npHobperaer ro-
PH3OHTAJBHYIO TMOJSIPH3ALHIO
(cm. 3agauy 5.59).

COJIHeY-
HOro cBeTa, pacceHBaeMoro
Ha 4vacTHLax B aTmocdepe,
ofycsioBjeHa TeMH xe (H3H-
YeCcKHMH NpoLeccamu, 4to u ro-
ay6ofi user Heba (cm. 3ana-
yy 5.59). HenonsipnszoBanubiil
najamoluHid cBeT Bo3Oyxkgaer
3JIEKTPOHBI B MOJIEKYJ1aX ra3oB
BO3Ayxa (as3oTa, KHcaopoaa
U T.[.), KOTOpble 3areMm Ie-
peusnyuaror  cBer. llycTb,
HanpuMep, COJHIE HAXOLHTCS
Ha TOpDH3OHTe, a pacceH-
BaIOLUIHH aTOM — B 3€HHTe.
Tak Kak npsAMOA COJHEYHbIH
CBET He NOJSPH30BAH, 3JEKT-
POHbBI B aTOMe MOI'YT KoJ1e6aTh-
csl BOOJb JIO60H OCH B IIOC-
KOCTH, neprneHIHKyJAAPHON
COJIHeYHBIM JyyaM. ITH KO-
geGaHus Moryt 6bIThb Kak Bep-
THKaJbHbIMH, TaK H TOPH30H-
TalbHbIMH. lIpH  BepTHKaMb-
HbIX KOJeOaHHAX 3JEeKTPOHDI
He NepeHs/ y4aloT CBeT B Bep-
THKaJlbHOM HamnpasJjenuH. OH

5.50. TTosnsipusauus

H3J1y4aeTCst TOJbKO B TOPH30H-
TalbHOH TJIOCKOCTH, H MBI,
IJISIASE CHH3Y, €ro He BHIHM.
Mbl  BOCHpPHHHMaeM  TOJBKO

CBEeT, KOTOpBIH  H3aydaercs
TNpH TOPH3OHTANbHBIX KoJeba-
HHSIX 3JEKTPOHOB. DTOT CBET
NOJSIPH3OBAH B TOM XKe Ha-
NpaBjJeHHHd, B KAKOM MPOHCXO-
AAT KojeGaHHUs 3JeKTPOHOB:
ecJIH COJIHIle Ha 3anajie, TO Mbl
BHIMM CBeT, U3JyyaeMbifl NMpH
Kosie6aHusix 3JEKTPOHOB BAOJb
ocu cesep — or. Huaue ro-
BOpsi, CBeT OT 3TOr0 yuyacTKa
He6a mossipH3oBaH. AHaJOrHy-
Hble pacCYXAeHHST MOXHO Npo-
BeCTH 1Jis Ji06ofi yactH Hebo-
CBOJA.MpH JIO60M TOJOXKEHHH
conmHua. Cser or o6Jaakos
He MOJIAPH30BaH, IOTOMY dTO,
npoxons uvepe3d o6jaka, OH
MHOTOKPaTHO  paccedBaeTcs.
Atum ke 3¢ ¢eKkTomM 06bsic-
HieTcss Hajauune B obuied
KapTHHE MNOJsIpH3aUHH CBeTa
He6a HelTpa/ibHbIX, HeHoJs-
PH3OBAHHBIX Y4aCTKOB.

5.51. Jlen of6.namaer cBo#-
CTBOM  JBOHHOrO  Jyuenpe-
JOMJIEHHUSI:  Jy4d., BXOASILUHHA
B KpHcTaJad JbjAa, paclieln-
JSIETCA Ha [Ba [0U-Pa3HOMY
NOJISIPH30BAHHBIX Jyda, KO3(-
(OHUHEHTbl NpeJIOMJEHHA IJI5
KOTOpbiX pasjHuHbl. PaccMoT-
PHM OMNBIT, HECKOJbKO OTJIHY-
HBIH OT OMHCAHHOIO B 3ajaue.
[TycTb J1e1 HaxXOOHUTCH MeX1y
TOJISIPH3a1LHOHHBIMH P HUJIbLTPa-
mu. Caer, npowemlini uepes
nepBbll  QUABTP, BXOJHT B
KpPHCTaM1 JbJa H paciuen-
JsieTCsi Ha JBa Jyda, KOTO-
pble pacnpocTpaHATCA gaJgee
C pasJuYHBIMH CKOPOCTAMH
(Tak Kak Ko3(pOhHUHEeHT npe-
JOMJIEHHs Jbla IS HUX pas-
auyen). [Tpu BbIXOgZe H3 KpHC-
TaJJa Jy4Yd MOr'yT JH6O coBna-
nath no ¢ase, aub60 HeT —
3TO 3aBHCHT OT MAJHHB BOJ-
Hbl cBeTa, AJHHBl KpHCTaJ/1a

H pasHHUbl B KO3 HIIHEH-
Tax npegaoMJaenHs gayued. Ha-
npapJieHHe MoJApU3aiuu Jy-
Yya, BBIXOASILIETO U3 KpUcTas-
Jga, Oyiger 3aBuceTb OT 3TOH
pasuocTH as. [Tpeanonoxum,
K TIDUMEpPY, 4TO HanpaBJjeHHe
NOJISIPH3aLHH  KeJTOro Jyya
(KOTOpBIL  ABJSACTCH  UYACTbIO
nepBoHavanbLioro 6e1oro cpe-
Ta, yiaBilero Ha KpHCTaJI)
NpH BBIXOAE M3 KpHcTassa
OKa3blBaeTcsl NeprHeHaHKyIAp-
HBIM OCH BTOPOro noJspH3a-
uHoHHoro Qguabtpa. B Takom
cayuae  QHIALTD  3a4€PXKHT
xKeaTbil Jyu, u Habawpatenb
YBUAUT OcCTa/lbHbie UBETa BH-
auMoro crekrpa. B ycioBuu
3ajadyH HOJAPH3aUHOHHDBIX
bUABTPOB HeET, HO TaMm peub
HaeT O cBeTe Heba, KOTOPLIH
OJIIPH30BaH, POJb XK€ BTO-
poro  ¢uabTpa-aHaauzaTopa
HrpaeT OTpa)KeHue OT JyXKH-
bl BOABL

5.52. B aucre  ueanogpana
MOMHO BBIJICJHTb JIBe Xapak-
Tepuble ocu. CBer, MoJgsIpU-
30BaHHBLH BJOJb OIHOH H3
HHX, [OPeJOMJSAETCH ¢ ORHHM
KO3p (DU HEHTOM npeaomJe-
HHsI, CBeT, NOJSIPH3OBAlIHBIA
BAUJb APYro#, umeer KO3PpH-
IIUEHT MNpeJOMJCHHS, OT/MHY-
Hbtii oT nepsoro. Ecau nanpas-
JIeHWe MOJISIPH3allHH Najlaiole-
ro CBeTa JIeAHT ME/y THMH
OCSIMH, TO B LeJopaHe Jyy
cBeTa paculenysieTcss Ha JBa
Jyua, HallpapJeHHsl 110s1pH3a-
IIMH KOTOPBIX COBIIAJAIOT C OCH-
MH H KOTOpbIC pacnpocrpans-
joTcs B tieanodane ¢ pasganu-
HOH cKopoctb. Tlpu Buixoae
U3 uesiopaHa ¢asbl 3THX ABYX
Jdyuell OKA3BIBAIOTCS Pasjuu-
ubiMu. Takum obpasom, nen-
Jodan 1OBopauMBaeT IIOC-
KOCTbL MOJSIPH3AUHH NPOXOAS-
uero yepes Hero csera. O6or-
HO [IBA CKPEeLUEHHLIX OJSIPOH-
na He npomnyckawor cseT. Ho
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0O HAaAKJOHHOH  IJIOCKOCTH,
¥ yroJ €ro HakJOHa OcTaercs
noctosiHHbiM. [IpucMoTpuTecs,
KakK MajaloT JUCTbA C AePEeBb-
es. [locrapafiTecb OOBACHHTH
yBHIeHHOe.— Ped.)

788—790.

AspoauMHamMHuecKHil
CAYTHBI caef

4.79. TOHOYHbIE MALIHHbI «B
xBocte» apyr y apyra. [Touemy
FOHUIMKH 4acTo crapaloTcs
NPHCTPOUTLCH  BIVIOTHYIO K

prepeny uayule mamuHe (Kak |

rOBOPAT, «CECTb Ha XBOCT»)?
Kak 370 BausieT HA MepefHION0
mamnuy? [louemy uayuwasa Ha
06roH 3aaHsig MAaililMHAa, BbIXO-
As1 W3-3a nepejHel, noJaydaer
pe3kuil TOJYOK Briepen?

789.

CnyTHbi# caej
BHXPH

4.80. « BzanmopeicTeie» TO-
Hymux npeameroB. Koraa He-
CKOJIBKO TNpPENMETOB OJHOBpe-
MEHHO MOTPYXaIOTCS B BA3KYIO
KHIKOCTb, HAMPHMED B Mac/o
WIH caxapHbli pacTBop, Mex-
Ay HMMH MOTYT BO3HHKAaTh
BeCbMa CTpaHHble B3aHMoOneH-
creus. [IpuBeneM npumepol.

1) OnycTuTe B BA3KYIO XH/-
KOCTb OJMH 33 APYTHM ABa IH-
aunapa. [lpu ompenesneHHbIX
3HAYeHHsIX BA3KOCTH XKHUAKOC-

" TH, PA3MepOB H CKOpPOCTeH LH-
JHHAPOB BTOPOH UMJIHHIAP MO-
XeT JOTHAThb MepBblH U 0G0HTH
BOKPYT HEro Tak, 4TO OHH pac-
MOJIOKATCA HAa OJHOM YpDOBHE.
3aTeM OHM HauHHAIOT Bpa-
waTbcsl M, MOTPYXKafchb, pac-
XOASITC B pasHble CTOPOHBHI
(puc. 4.80,a).

2) BpockTe B XKHIAKOCTb
OIHH JIMCK, a CJCIOM 32 HHMM
eile ABa. Bol yBUIHTE, UTO OHH
JIOTOHSIT TEepBBIH  JHUCK, H
Bce TpuH 06pasyloT YCTOHUM-

| By1o koHdurypauuio «Gabou-

ku» (puc. 4.80,6).
3) Tenepp 6GpocbTe B BH3-

| KYI0O KHIKOCTb KYUYKOH TPH—

IecTh LIAPHKOB; OHH pas3oM-
AyTCA Takum o6pas3om, 4TO
OKaXXyTCsl B BepIIYHAX TOpHU-
30HTAJbHO  PacHOJOXKEHHOrO
ApPaBHJIBHOIO MHOTOYrOJbHH-
Ka, KOTOpPbIH NPH NOTpYyXKeHHH
6yaer yBeJlHUHMBATbCs B pas-
mepax.

He BpaBasicb B noapo6Hoc-

TH, noctapafitecb OODBSCHUTD |

yBHAEHHOE.

789—793.

Puc. 4.80,a. /18a yuarundpa, TOHY-
wue 8 8:3K0U HUOKOCTU.

Puc. 4.80,6. Tpu ducka, Torywue
8 ocudkoctu, obpasyrr «babou-
ky». [Jayweera K. O. L. F., Ma-
son B. J. Journ. Fluid Mech. 22,
709 (1965).]

MNaaByuecTb
| 1060BOE COMPOTHBIAECHHE
| ciyTHBIA caen

BHXPH

4.81. CrpaHHble NYy3bIPbKH B
Boae. Ilpucmorpurech K My-
3bIpbKaM, [NOAHUMAIOUIUMCS
B crakaue Bojbl. Camble ma-
JeHbKHEe H3 HUX (painycom
meHblie npumepHo 0,7 Mm) —
cepHuecKye; OHH OAHUMAIOT-

Csl Ha MOBEPXHOCTDH, KaK H MOXK-

HO ObLIO 1pejAnonaratb, MO
npsimoii. [ly3blpbKH uyTb M0O-
6onbwe (pamuycom A0 3 MM)
ToXe cdepHueckue, HO OHH
JBHXKYTCSl BBepX 3Hr3araMmu
wan no cnupajiu. I[lysbipbku

Puc. 4.81. boavwod nyssipex,
BCNABLIBAA 8 HUOKOCTU, NPUHUMA-
er (popmy waposoeo CezmenTa.

Byps B crakane soan 101
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CKOCTH, NpHaBast eMy Bpalie-
HHE BOKPYI TOPH3O0HTaJbHOH
ocH. ITockosbky Gymepanr;
HMeeT IIPOodHIAb KPbL/1a, Ha HEro |
JedcTBYeT HanpasJeHHast BOOK |
«TIOJ’beMHAsl CHJIa», TIpHYEeM

Ha BEPXHIOK yacTb B 6osblied

CTeIleHH, YeM Ha HHXKHIOW, Tak

KaK BeDXHSISl 4acCTb IBHXKETCH
B TOM ’K€ HalpaBJeHHH, 4TO °
H Becb OyMepaHr, a HUXKHSASA —

B TPOTHBONOJOXHOM. B pe-

3yJbTaTe BO3HHKAeT MOMEHT .
CHJI, CTPeMSAMIHACSA HaKJOHHUTD :
6ymepaHr, OJHAKO OH He Ha- :
KJOHSIETCS, a Bech cMmellaercd .
BOOK, COXpaHssl BepPTHKaJbHOE
nojoxenuwe. Ecjau cmelexnue .
Gyner noctaTouyHO 6GOJblINHM,

TO GyMepaHr COBEPILHT HOJIeT :
M0 3aMKHYTOMY KpYTy. :

i
2.56. Bbl Moxkere pacKauHBaTh : i
KadesH, NOJHUMAsI CBOH ueHTpI
TSIXKECTH (TO ecTb BbINPAMJss |
HOIH, KOrla Bbl pacKauHpae- |
TeCb CTOSI, HJIH NMOAKHUMAS HX, !
KOTJla Bbl DAacKauHBAETeCh CH- |
As1) BCSIKMH pas, KOTAa KaueaH
HaXOASITCA B HHXKHEH TOuKe.
3a cuer coBepliaemoi pa60Tb1§
YBeJIHUHBACTCS SHEPIHs Kaye-
Jiell H, c/Je0BaTeNbHO, amnmp!
Tyaa kauanus. Tpyanee 06b- |
SICHHTb, KaK KaueJjH BBIBOISITCS |
M3 cOCTOsIHHsI 1MOKOs1. OTKJa0- i
HASICh HA3al W HA MIHOBeHHe |
Kak 6bt napgas, Bbl TpHOGpe- |
TaeTe KHHETHUECKYID SHEpPTHIO |
u cooblilaeTe KayeyasiM Mo-l
MEHT HMIIyJbCa, NPH 3TOM CH-
CTEMY YeJIOBEK — KaueJH MOX-
HO paccMaTpHBaTh KakK [IBOH-
HOH MasTHHK. 3aTeM, OTKJO-
HHUBLIHCDH HA JJIHHY BBITAHYTBIX
PYK, Bbl MNpeKpaliaere mnaje-
HHEe W KadaeTechb BMecTe C Ka-
4eJISIMH, KaK NpocToll ¢pHuaHue-
CKHH MasiTHHK, NOKa He MoJy-
YHUTE BO3MOXHOCTH CHOBa OT-
KJIOHHTBCS Haszaf.

|

2.57. YeTkH#i pUTM wiara Bo-
eHHBIX TpH Mapiue no MocTy !

S SIS SO

du3nvecKHH (elepBepk

e e a8 . e i i 7

COOCTBEHHBbIMH
mocta. XOTS1 KaxKAbld war co-
obutaer KoJseGaHHSIM MOCTa
oueHb HeOOJbUIYIO NOMOJHH-
TEJIbHYIO SHEPTHIO, NPH HaJH-
YHH pe30HaHca Heprusa Oyjger
CYMMHpOBATbCSi H HaKallJH-
BaTbCsl; B pe3yjbTaTe aMILIH-
TyaZa Kone6aHHH MocTa MOXKer
YBEJIHUHTBCS HACTOJNbLKO, YTO
MOCT pyXHeT (CcM. TaKxe 3aja-
uy 4.84).

2.58. Kaguno  packauuBaioT
TOUHO TaK Xe, KaK Kayeau (cM.
OTBET K 3agaue 2.56).

2.59. IlpeacrasbTe, 4TO Ha J0-
pore uMmeetrcst yxab, pu npoes-
e uepe3 KOTOpbIH y MauluH
HadyHHaeT KosebaTbcsi «Iepe-
IOK». B Tex mecrax, rae KoJe-
6aHHe HalpaBJeHO BHH3, WH-
Hbl MOTYT BAaBJHBAaTbCSl B 10-
pory. Ecnin B OZHOM H TOM Xe
MecTe 3TO NPOHCXOAHT CO MHO-
THMH aBTOMOOHJISIMH, TO MO-
KeT ofpa3oBaTbesi ellle OJHH
yxab u T. 1.

2.60. BboproBast kauka Kopa6-
Jas orcraer no ¢ase Ha 90°
oT ynapos BojaH. Kose6Ganus
BOJIbl B LHCTEPHAX HMEIOT Ty
XK€ PE30HAHCHYIO YacTOTy, 4YTO
H KosebaHnus KopabJsi, HO OT-
cTaloT 1o ¢ase or GOpPTOBOH
KaukH eule Ha 90° . (ITloue-
my?) ITostromy KosmeGanusi Bo-
Ibl B IHCTEPHax OTCTAWT IO
thase ot ynapoB BoJiH Ha 180°
TO €CTb COBEpPUIAITCS B IPO-
THBO(pasze, TPOTHBOLEHCTBYS
TeM camblM OOpPTOBOH Kauke
Kopabus.

2.61. MasTHHK He ymajer, ec-
JH BEPTHKaJbHOE YCKOpEeHHe,
ofyc/ioBieHHoe ero Kose6a-
HHSIMH, 60JIblIe YCKOPEHHS CH-
Jabl TsxkecTH. Eciu Tpenue or-
CYTCTBYET, TO MasTHHK Oyner
KayaTbCsl BNPaBO-BJIEBO Bce

e

MOJKET TONacTb B PEe30HAHC C; BpeMs, IOKA ero HHXKHHH KO-
KOJMeGaHHSIMH ; Hell coBepliaeT KoJjeGaHusi B

|
|
|

BepTHKaJbHOH MJA0CKOCTH. Ec-
JIH e TpeHHe 3HaYHTEJbHO,
TO MAasiTHHK IIpHMeT YCTOHUYH-
BOE BEPTHKaJbHOE TI0JOXKEeHHeE.

2.62. Maccy rpysa u ynpy-
rocTb H AJTHHY TIPYXXHHBl HYX-
HO noao6paTh Tak, 4To6Gbl Yac-
TOTa YHUCTO yNnpyrux KkoJseba-
HHH coBmajaja ¢ yacToTOH
YHCTO <«MasTHHKOBBIX». Kak
TOJNBKO B CHCTEMe HAUYHYTCH
Kone6aHusl OJHOrO H3 3THX TH-
nmoB, H3-3a H3rHGa NpPYXKHUHHI
BO3HHUKHYT H JApyrue KoJgeba-
HHSI, H 3Heprus KoJebaHui
nepBoro tHna 6Gyaer «mnepeka-
YHBAaTbCS» KoneﬁaHmM BTOPO-
ro THna H Hao6oport'.

! AHanornunas cBs3b Mexay IBy-
MS  THOAaMH KoseGaHHii (U3rUGHBI-
MH H KPYTHJbHbIMH) Kpblia camo-
JeTa OJHO BpeMsi NPHBOAWJIA K pas-
pyureHHio kpbiia (paarrep).— [Mpum.
peo.

2.63. B 1BoifinoM MasiTHHKe,
COCTOALLEM H3 COEIHHEHHBIX
B OJHOH TOYKe IIPOCTbIX MasiT-
HHKOB (JIJIHHA H Macca y OJHO-
roO M3 KOTOPBIX MeHbllle, 4em
y apyroro®), o6a MasTHHKa
OyAyT KauaTbCsi CHHXPOHHO
BMecTe. Ecau Tako#t nBOIiHOH
MasTHHK 006pasyioT KOJOKOJ
H ero f3blK, TO KOJIOKOJ He 6Yy-
€T 3BOHHTb. YCTPAHHTb 3TOT
Ae(eKT MOXHO, 3HAUHTeJNbHO
YAJHUHHB SI3bIK KOJIOKOJIA, UTO,
CyAsl IO BCceMy, H GblJIO caena-
HO B KéiabHckOM cobope.

2 CooTHoOWeHHe MeXxAy AJHHAMH H
MaccaM¥ MasiTHHKOB JOJNKHO OhiTb
TakuM, 4TOObl COGCTBEHHBIE YaCTOTH
MasiTHHKOB coBnajaau.— [Ipum. peo.

2.64. Yactota KoseGaHHH KO-
gecuka Oanancupa 6JH3Ka K
cO6CTBEHHOH 4acToTe KayaHus
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TeJbHO, XYUYOK 6e3 1noMollu
HOT flelaeT TOJIMOK C Hayalb-
HbIM yckopenuem 400 g, a 3a-
TeM IepeBOpayHBaeTcst B BO3-
Jyxe MU [IpH3EeMJISIeTCS yXKe
Ha Horu. 400 g — ynuBuTEDb-
no! Eute 6osee yauBuTesbHO
TO, YTO MOUIHOCTb, pa3BHBa-
eMasl MpH TOJUKe, pa3 B CTO
Gosbllie MOUHOCTH, KOTOPYIO
MOKeT ofecrmeuuTb Kakas-
au6o u3 meiul XKydka. Kak
yjlaercst XKydKy pas3BHTb Ta-
KYI0 OFDOMHYI0  MOLHHOCTB?
YacTto sih oH cnocobeH coBep-
atb CBOM  H3YMHUTE/bHbIE
upbikkH?  Uem orpaHuueHna

4acToTa ux ﬂOBTOpeHl/IH?

21; 1485; 1531.

Puc. 2.16. Bec necounbix uacos.

2.16. «Bec Bpemenn». 3aBu-
CUT JIH BeC MNeCOUYHBbIX YacoB
OT TOro, TeyeT B HHUX MECOK
uau Her {puc. 2.16)? He pon-
JKHBI JiM 4achl BECUTh MeHbllle,

KOTrjJa uYacTh Iecka B HHX
cBOOOJHO najpaer?

17; 400.

JlaBaenue

cHJa

2.17. Peryasitop  AaBJICHHA.

[Npuxonunoch Ju BaMm Korzaa-
HU6yIb TOTOBHTb B KacTploge-
ckopoBapke? Ha kpolluke Mo-
el KacTpiloJH umeerca TpyOka,
Ha KOTOpYIO HajeBaeTcss TA-
Keablih  uuaHHIpHK.  CO6oKy
UHJIMHADHKA DPOCBEPJEHbl TPH
OTBEPCTHSI pa3HOro JAuaMmeTpa,
M, HaneBas UMJHHIPHK Ha
TpyOKYy TeM HWJIM HHbIM OTBEp-
CTHEM, si peryJjHpylo [AaBJje-
HUe B KacTpiosie (puc. 2.17).

Puc. 2.17. Peeyasntop Oasrenus.

Kak pa6oraer takoét peryas-
top? QOueBHAHO, BLIXOAAUIH

| U3 kKacTtprooaun nap B Jaw6OM

clyuyae [OJJKEH MNPHNOAHSTH
OJHH H TOT K€ HHJIWHIPHK
BHE 3aBHCHMOCTH OT TOrIO,
B KAKOM [MOJNIOXEeHHH OH ycTa-
nosJseH. [Touemy xe, BeiGupas
pasHble OTBEpPCTUs, S MEHSI
JllaBJeHHe B KacTploJe?

¥Ynpyroctb
2.18. Msaunk Kak cmepro-
HOCHoe opyxue. Ecau Mma-

JIEHbKHH MSIUMK H3 OYeHb ynpy-
rofd pesuHbl GpPOCHTH Ha MNOJ
BMeCTe ¢ MAYOM 1o6oabie
Tak, Kak MoKa3aHo Ha Bepx-
HeM pPHCYHKe, TO MOCJe TOro,
KaK MAYH yjaaparca o6 mod,

Puc. 2.18. Tak orckakusaror 00rno-

B8PEeMEHRO Gpouwietnble MAYU.

Mopx paccykaaer 0 KJIacCHUeCKOH MexaHHKe

33
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HauMHaeT 3aMelIAThbCA paHb-
e, yeM yjaJjieHHas OT Hero.
[To mMepe 3amensneHus nBHXKe-
HUSI BOJHBI (DPOHT MOBOPAUH-
BaeTCs, MOKa He BLITArHBaeTcs
napaJJefbHo OeperoBodl JH-
HHH (HJAW NO KpalHed Mepe
JUHHH MEeJKOBOMbSA).

4.49. Koraa cnopTcMmeH cierka
OTKH[bIBA€TCS Has3aj, NpHHH-
Masi XapakTepHylo [Js cep-
¢MHra CTOHKY, NepeiHHH Ko-
Hel| 10CKH -OTKJIOHSIeTCS BBepX,
M Jocka «npuXxumaers Habe-
raouyio BoaHy. Eciu ckosb-
XKeHHe NMPOHCXOAHT AOCTATOY-
HO ObICTPO, TO BOJA He ycme-
BaeT BHIUTH H3-niof AockH. [Ipu
ray6uHe OKoJO 2,5 cM CKo-
pOCTh JIBHJKEHHS BOJIH COCTaB-
asietr npumepuo 0,5 m/c. Tlo-
3TOMY NMpH CKOJbKEHHH ¢ 60/b-
el CKOPOCTbIO MOJ AOCKOH
BCErja OCTaercsi [OCTaTO4YHO
BOIbl, H JOCKa He TOHeT,
CnoprcMeHa yaepxHBaeT He
BHIT2AKHBAIOLIAA, a <TOABEM-
Has» CUAa BOJIBI.

4.50. Ins Toro yro6bl CKOMb-
3HTh 110 BOJHAM, CHOPTCMEH
JIOJKEH [BHFaThCsl CO CKO-
pocthlo BOJHBL. B ray6oko#t
BOJle CKOPOCTH BOJIHb OGBIYHO
6oJblile, YeM CKOPOCTb OT-
IeAbHBIX «4acTui» Boabl, Oko-
Jo xe Gepera CKOpoCTh «ua-
CTHL» BOABI MOYTH PaBHa CKO-

pocTH BOJHbI, H, YTOOHLl [BH-
ratbCsi BPOBEHb ¢ BOJHOH,
CMOPTCMEHY HyXHO ofecne-
YUTb JHIUb He6OAbLIYIO 106aB-
Ky K HX CKOPOCTH. 3Ta a0nof-
HUTEAbHAS CKOPOCTb BO3HHKa-
€T HM3-338 MOCTOSIHHOTO «Cbe3-
JKaHHUA» NOCKH ¢ TpefHs BOJI-
ubl. [TosTomy cepdunrom yno6-
HO 3aHHWMaTbcsi BOJH3H nas-
’Ka, Haberasi Ha KOTODPLIH BOJI-
Hbl pas36uBaloTcs MJIH GAH3KH
K 3Tomy. CKOpPOCTb YacTHU BO-
Ibl MaKcuMmaJ/JbHa Ha rpebHe
Boatbl. ChegoBaTesbHO, CKO-

pOCThb NBHXKEHHS 3aiHEH YaCTH
JOCKH TI0 BOJe HOJKHa ObITh
MEHbIlie CKOPOCTH [BHXEHHS
ee nmnepemgHed 4acTH, OJHAaKo
3TO CO34aeT HeyCTOHUHBOCTb.
Uem kopoue aocka, TeM MmeHee
CyllecTBeHHa 3Ta  pasHHNa
cKopocTeH,

4.51. ITepen HocoM ABHXKYILLe-
rocss kopabJas Bo3HHKaeT 06-
JlacTb MOBBILIEHHOTO JlaBJjie-
Hus. leipduHbl IABBYT nepen
KopabsieM Mexay obgacTsiMu
MOBBLILIEHHOrO H HOPMaJbHOro
JlaBJIeHHS.

4.52. Tlpunusel 06ycJOB/IEHb!
HEeOAHOPOJHOCTBIO MOJS THATO-
tenust JIyHer (1 ConHua). Baa-
rofapsi 3Tomy 3eMJisa B moJe
TAroTeHHss JIyHel JgBUXKeETCH
C MEHbBIIHM YCKOpeHHeM, ueM
TOYKa OKeaHa, Haa KOTOpPOH
HaxonHTcsi JlyHa, H 6oAblUUM,
yeM TOYKa OKeaHa, HaxoAas-
asics Ha NPOTHBOMOJOXKHOH
cropone 3emau. [losTomy c
ABYX CTOPOH 3eMJiH OKeaH Kak
6bl «BcnyunBaercsi». Bpewms, 3a
KOTOpOe NpHINBHAA BoJaHA 06-
XOJHT MOJOBHHY 3€MHOrO Lia-
pa, Goablie MOJOBHHBI MepHO-
oa BpalleHHss 3eMJH BOKpYr
cBOel OCH. JTO MPHBOJHT K 3a-
nas3AblBAHHIO MNPHJAHBOB (CM.,
Hanpumep, 431, ¢ 360—
366.-— Ped.)

4.53. Cuaa, koropoit o6ycnos-
JeH NpuauB, o6paTHO mponop-
UHOHa/lbHa KyOy pacCTOAHHSA
no cBeruna. Ilosromy B npu-
JIHBHBIX sIBJIEHUAX npeobaana-
er Bausinve JIyHbl, XoTsl NOpH-
taxenne ConHua cuibHee.

4.54. MoMeHT uMnyJabca CH-
cremsl 3emas — JlyHa coxpa-
HsieTCsl HeW3MeHHbIM 6Jaroja-
psi TOMY YTO MO Mepe 3aMeae-
HUsl BpalieHusi 3eMJH paccro-
sAune mexny 3emueit H JlyHoH
YBE&JHUHBAETCHA.

4.55. Kose6aHus BOAbl B BOAO-
eMax NPOUCXOAAT NoJ Bo3jei-
CTBHEM BeTpa, H3MEHEeHHs arT-
MocgepHOro aaBJeHHs H ceilc-
MHUYECKOH aKTHBHOCTH. DTH KO-
Je6aHHA OXBaTbIBAIOT HEKOTO-
pbIfi QHMama3oH 4acToT, H3 KO-
TOPOro BOAOEM «BLIIESIET» TE,
4TO COBMAJAIT C ero COGCTBEH-
HOH pE30HAaHCHOH YacTOTOH.
[Ipu stom B Bopoeme o6pa3zy-
I0TCSL CTOSIYHE BOJIHBI, MOAOGHO
TOMY KaK BO3HHMKAIOT CTOSUHE
3BYKOBbI€ BOJIHBI B OpTaHHOH
Tpybe, Bo36yxaaeMOH KoJje-
6aHHsIMH C pa3/IHYHBIMHM Yac-
TOTamH.

4.56. Cm. 3anauy 4.58.

4.57. ITepron cOGCTBEHHBIX KO-
JeGaHHH BOAB B 3aJHBE cOC-
TaBsser okoso 13 4, mosTomy
NPOHCXOASIIHE NBAXK/IbI B 1€HD
NPHJIHBB BO36YXIaI0T B 3aJH-
Be pe3oHaHCHble KoseGaHusi
(aHaROrHUHO TOMY, Kak BO3-
6yXKnaloTcA PE30HAHCHhLIE KO-
JebanHus B opranHoit Tpybe nox
JLelcTBHEeM 3BYKOBBIX BOJH).
B pesynbrTate amniutyga Ko-
JeGaHUH BOAH B 3a/1HBe YBeJH-
yHBaeTcs.

4.58. TlpuauBHaa BoJHA B pe-
KaX H CKA4YoK BOJbl B PakKo-
BHHE -— 3TO NpUMepbl FHApAB-
JHYECKOrO0 CKayka, KOTOphIH
OG'bACHSETCS BO3HUKHOBEHHEM
B BO/€ MOBEPXHOCTHOM BOJHBI,
aHaJOrMYHOR ynapHoH BoJHe
B armocdepe. HopmanbHbie
(cHHycouia/ibHbl€) TrpaBHTa-
IIUOHHBIE BOJHBl MOTYT pac-
NPOCTPEHATBCA MPOTHB Teye-
HUS B IIOTOKE BOJBl, €CAH CKO-
POCTH 3TOrO MOTOKA MEeHbILe
CKOpOCTH Boss. (B orBete K 3a-
nave 4.45 obbsicHsiercs pas-
HHUA MeXAYy KATHAASPHBIMH
H TrpaBHTAalHOHHBIMH BOJHa-
mMH.) OTHouUleHHe CKOPOCTH
NOTOKAa K CKOPOCTH DacmpocT-
paHE€HHA BOJiHBI Ha3biBaeTcs
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HHUM 06J1aKO HacTOJbKO, 4TO-
6bl BOOOLLE HCKJIIOYUTL o6pa-
30BaHHe MOJIHHH: OH TPOH3-
BOJIHT paspsil, CJHIUKOM Me[-
nenno'. ITomewmaTb HCTOYHHK
pPaaHMOaKTHBHOCTH Ha KOHUe
CTEPXKHS MOJHHeoTBojga 6ec-
CMBICJIEHHO H aXe€ OIacHo:
paspsil MOJIHHH MOXKeT pas-
PYWHTb Kamncyjay ¢ paiHo-
AKTHBHbBIM Be€llleCTBOM.

" Mpouece Heiéirpanuzauun 3apsga
ofs1aka 6aarogapsi «THXOMY» paspsi-
Ay € OCTPHS MOJHHEOTBOAA MPOHUC-
XOAHT rJaBHBIM 06pa3oM B  Tex
caAyyasix, KOrja MOJHHEOTBOA HAXO-
OUTCA HA TakoH BLICOTE OT [MOBepX-
HOCTH 3eMJH, KXoTopasi CpaBHUMA
C BBLICOTOH Tyud, TO eCTb KOria OH
YCTaHOBJEeH Ha HebockpeGax H BbICO-
KUX TeqeGawHsix. — [Tpun. ped.

6.41. Ecau mepeBo BsaxHoe,
TOK paspsia MOJHHH MPOXOAUT
yepes BO/Y, H J€PeBO OCTaeTcs
HeBpeAHUMbIM. B cyxom nepese

TOK MOXET TNPOHTH B CTBOJ
H 110 JPeBeCHOMY COKY YHTH
B 3emJqio. Ilpu 3Tom cok wmo-
ET HArpeBaThesl, HCMAPSATLCS
M, pacwipsisiCh, «B3PbIBATHY
nepeo. /ly6 crpagaer oT mou-
HHH 4Yalle, uyeM JApyrue je-
peBbsl, TAK KaK ero Kopa oueHb
HepoBHasi. Eciu MousiHus yaa-
puT B n1y6 B Hauyase rposbi,
TO MOXeT 0KasaTbCsl, 4TO
HAMOKHYTb  ycleeT  TOJbKO
BEDXHSIE yacTh jJepeBa, TOraa
KakK AepeBO ¢ rnajakod Kopoi
6LICTPO  CTAHOBHTCH MOKPbBIM
cBepxy AoHu3y. ITosTomy npu
yilape MOJHUH 1Y6 MOKeT
«B30PBaTbhCA», a JAepeBo ¢
rJ1ankoH KOpPOH — ocTarbcsi
1Le/bIM.

JlecHo moxap Bo3HHKaeT
B Tex cJaydyasix, Korja B KaHaJje
MOJIHHH TIPOHCXOAHT HECKOJb-
KO paspsiIoB, HO B NMPOMEXYT-
Kax Mexay OCHOBHBIMH pasps-
JaMH B KaHaJe MNpoaoJKaeT
Te4b TOK.
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6.42. BbicoKouacToTHBIi  TOK
MOJIHHH He TPOHUKaeT B riy6b
MeTaJITHYecKOro KOpryca as-
TOMOGH/ISI, camoJsieTa H T. I.,
a TeyeT 1O TOBEPXHOCTH.
[TosToMy, ecsit TOJIBKO MOJTHHUS
He nonajzeT B 6aK ¢ ropouyum
H He BbI30BET ero B3pbiBa,
naccaXxHpb  BOO6GIlIE  MOTYT
He 3aMeTHTb paspsiia.

6.43. MoxeT oKasaTbCsl, uyTO
BOJASIHbIe KamnejgbKH B o6Jakax
YAEPXKHUBAIOTCS  CYLLECTBYIO-
IILKM BHYTPH 00J1aKa 3JEKTPH-
yeckum noJsem. [lpu paspsiae
MOJIHHH 3JIEKTPHUYECKoe moJe
oc1ab1IeTCsl U KaneabKU JIeTSIT
BHH3, CO3/1aBasi MOPbIB A0KIS.
3aTteM 3JeKTpHYecKoe 1oJe
BHYTPH 006/1aKa BHOBb HauH-
HaeT HapacTaTb, M HHTEHCHB-
HOCTL [AOXASA CHOBa YMEHb-
W aeTcst. :

6.44. IlpuunHoil Takoll He-
TIPHATHOCTH MOXeT ObiTb HC-
TnapeHHe H  COOTBETCTBEHHO
paclWiHpeHHe HUMeIIeHcsT Ha
KoXe Bjaru. A B ocTasbHOM
Bbl MOKeTe COBCeM He no-
cTpalaTb, €CJH TOJLKO TOK
MOJIHHH He [POHUKHET B TEJO0.

6.45. [Tonagass B 3emJ0, TOK
paspsiga MOJTHHH pasBeTRBJsieT-
€Al H OTYACTH pPacCXOAHTCH
MO TMOBEPXHOCTH 3eMmJH. Ec-
JH KOpOBa CTOMT TakK, Kak
NMOKa3aHo Ha pHcC. 6.45, To 3Ha-
YHTEJbHbBIH TOK MOXET OTBeT-
BHTbCS B €€ MepejHUe HOrU
H 3aTeM BBIHTH U3 TeJa yepes
3ajHHE HOCH — KOpOBa 1O-
cTpajgaeT oT MoJHud. Ecau
Bac 3aCTHrHeT rposa, He Jio-
XXHUTECh Ha 3eMJI0: [pH GJH3-
KOM paspsije MOJHUH MeXIy
roJJOBOH H HOramu MOXKerT
BO3HHKHYTb CMEpPTeJbHO Orac-
Hast pPasHOCTb IOTEHUMAJOB.
[TocKoaIbKY CTOSAITH TOXKe onac-
HO, Jyylie BCero TpPHCECTh
Ha KODPTOYKM: TaK H TO0JIOBA

6yner  IOCTAaTOYHO HHU3KO,
H IOl alb KOHTAKTa C 3emJel
MuHuMaabhia. llpu ymenblue-
HHH TIJIOILAJH KOHTAKTa C 3eM-
JeH CHHXAeTCsl U MAaKCUMaJlb-
HO BO3MOXHasl Pa3HOCTb [O-
TEHLHAJ0B MeXAy PpasHeceH-
HbIMH y4acTKaMH KOHTAaKTa,
TaK 4TO OTBETBJISIOLLHACS B Te-
JO TOK OKa3blBaeTCsl MHHH-
MaJIbHBIM.

6.46, 6.48. Oruu cB. Dubma
M cBeT AHm — 3TO mNpHMepHl
KOPDOHHOro paspsiia, KOTOpbiil
BO3HHKAeT, KOrja 3JeKTpHue-
CKO€ T0Jle BOKPYT [IpeiMeTOB
(0OBIYHO OCTPOKOHEUHbIX) CTa-
HOBHTCSI HACTOJBKO GOJILILIHM,
4YTO  OPOHCXOIHT  3JEKTPH-
yeckud npoboi Bosgyxa. Ceer
Aun npexncrasasiet co6oi 0co-
6eHHO  CHJIbHbLIH  KOPOHHBIN
paspsii, TIpHpoma KOTOPOTo
J0 KOHLIA elle He HccaeloBa-
Ha. OrHu cB. dabMa HabJo-
HaloTcsl Takxe Ha camoJierax,
JIETSILHX CKBO3b MOJOCY J0X-
As1 HJH CHera,— 3JeKTpuue-
CKHH 3apsia BO3HHKaeT Ha ca-
MoJieTax 1Mo OO6yCJOBJIEHHBIM
NPHYHHAM, KOTOPble 6blIH pac-

CMOTpeHbl B 3ajavax 6.7,
6.10 u 6.14.

6.47. Korga yepes rtesno yeso-
BEKa MPOXOIHT 3HAYHTEJbHbIH
TOK, CMepPTb MOXeT HacTy-
IUTb OT BHYTPEHHUX OXOIOB.
Ho ecau ogexkaa u  kKoxka
MOKpBIE, TO pa3spsii MOJHUH
MOXET H He TIPOHHKHYTDL
B TeJO: OCHOBHAf 4acTb TOKa
npoiaer no CcJOK BOAb HA
MOBEPXHOCTH KOXHU. (MoOKpble
JepeBbsi, B KOTOpbie Monajgaer
MOJIHUSI, HEpeNKO OCTaIoTCs
HeMmoOBPeXK/EeHHbIMU, CM. 3aja-
yy 6.41.) B 3ToM cayuae y ye-
JIOBeKa B pe3yJbTare JeKTpH-
4eCcKOro WIOKa MOTYT mpekpa-
TUTLCSA  CepjieyHass JAestedb-
HOCTb M AbixaHue. OIHAKO BO-
BpeMsl cleJlaHHOe 3IHepPruyHoe
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ro atoma, HHaye roBops, BABOe
6oJbliie, YEM OT OJHOr0 aToMa.

5.72. «O6nauHbie KapThl» BO3-
HHKaIT B pesyabTaTte oTpaxe-
HHs cBeTa OT BOAH H JbJa Ha
NOBEPXHOCTH 3eMJIM H HOCJe-
LyIOUIero OTpPa)eHHs1 ero oT
o6aakoB. [IpsiMoil cosHeuHBIi
CBET OTpa)KaeTcsi MJOTHbIM
JIBJOM Jiyuille, yeM BoAoOH. Pas-
JHYHe B HX OTpakaTeJbHOH
CHOCOGHOCTH CKa3bIBaeTcsl Ha
ocBeleHHH 06/1aKOB OTpaKeH-
HBIM OT 3€MHOH MNOBEpPXHOCTH
CBETOM.

5.73. TlepnamMyrpoBbie o6G/aka
COCTOSIT M3 KPOXOTHBIX Karme-
JeK, paanycel Kotopeix (0,1—
3 MKM) GJIH3KH K JJIHHE BOJHBI
BHIHUMOrO CBeTa HMJH HECKOJb-
Ko npesnimiaiot ee. PaccesHue
CBeTa Ha TaKHX KaIlJsix He NoJ-
YHHSEeTCS P3JeeBCKOH MOIeJH,
KoTopasi cmnpaBejJuBa AJas
yacTHIL MeHblUero pasmMepa,
H He CBOJHTCSl K MPOCTOMY OT-
paxXeHHIo OT BHeIlHeH MOBepX-
HOCTH Kamnejb, 4YTO HMeeT Mec-
TO AJiA Kaneip 60JbIIOTO pas-
mepa. OHO oOnHCHIBAeTCs MO-
Adenblo paccesHus Mu. [Hug-
paKuMs cBeTa Ha Kaljsax 3a-
BHCHT He TOJBKO OT paaHyca
Kanejb, HO U OT AJIMHBI BOJIHbBI
cBe€Ta; 3THM H ob6bsacHseTcs
KpacuBasi okpacka 0O6JaKoB.
Ha6monate 3TH o6Jaka B Te-
yeHHe MOUTH ABYX 4ACOB NOCJe
3aX0/1a CONHILA MOXKHO MOTOMY,
YTO OHH pPacrnoJjo)KeHbl Ha
oyeHb GOJbIIOH BBICOTE H OC-
TalOTCA OCBEIIEeHHBIMH A0JTOe
BpeMs 1ocJje HacTylNJeHHs cy-
Mepex.

5.74. PapyxHble Koabua —
3TO HHTep(epeHlUHOHHbIE M0-
JIOCHI, KOTOPble BO3HHKAIOT
BCE/CTBHE paccesiHHsl cBeTa
Ha 4aCTHUAX MBLTH, MOKPbIBAIO-
wed MNoBEpPXHOCTb 3epKaJa.
Paccmorpum aBa ayua. Ogun

paccedBaeTcs Ha 4YacTHILE Hbl-
JH, a 3areM oOTpaxaercd OT
3epkaJia, Kak o6eluHo. [pyroii
BHayaJe oTpaxkaercss OT 3ep-
KaJbHOTrO CJ10d, & 3aTeM pac-
ceHBaeTcs Ha TOH ke NbIAHHKE.
Tak Kak myTH, KOTOpbIe MPOXO-
JHT KaXAbll M3 JyueH, He-
CKOJIbKO pas/HuUHbl, OHH MOTyT
OTJIH4aThCA APYT OT Apyra no
cdase, npuyem 3Ta pasHOCTL
a3 3aBHUCHT OT Yyrja, moAa
KOTOPBIM MAYT JIYYH, H OT AJH-
Hbl BOJIHBI cBeTa. [1osTomy npu
OCBeleHHH MbIJIbHOTO 3epKaJa
HabawonaTenb BHAHT Ha HeM
HHTep(epeHLHOHHYIO KapTHHY,
pas/iesieHHe [IBEeTOB B KOTOPOH
00ycJIOBNIEHO  3aBHCHMOCTbLIO
pa3sHOCTH (a3 OT AJHHBI BOJHbI
cBera.

5.75. Jlyu npoxekTropa ocJa-
GJyisieTcs He TOJIbKO MOTOMY, UTO
HIET PacXoASUHMCS NY4KOM,
HO H BCJEACTBHe aTMOCdepHo-
ro paccesinusi. (Ecnu 66l pac-
cesiHHsl He GbLIOo, TO Jyu cOOKY
6b1s1 661 HeBuauM.) [lo 3TuM
NMpHYHHAM HHTEHCHBHOCTb Myu-
Ka rnajaer 3IKCMOHEHLHAJbHO.
[TosroMy BHAHMBIH J1yuy 06pbI-
BAeTCsl JOBOJNbHO PE3KO.

5.76. M 3oanakaibHBIA CBeT,
H TPOTHBOCHSIHHE CBSI3aHbl C
paccesiHHeM CBeTa KoCMHuye-
CKOH MNbl/bIO, KOTOpasi HnocTy-
naer, BO3MOXHO, H3 nosica
acrepounos.  3oaHaKaJbHbIH
cBeT 06yCAOBJIEH MbbIO, HAXO0-
AsiLedcs BHYTPH OpOGHTE 3eM-
JH, U Habgolaercs JHIWb NMPH
0COBBLIX YCJOBHAX, YKa3aHHBIX
B 3ajaue. [IpoTHBOCHAHHE —
ITO COJIHeYHBIH CBeT, paccesH-
HbIA TBIbIO, Haxoisuiedcs 3a
npejeJaMH 3eMHOH OpOHTHL

5.77. llleTka cTeKJOOUHCTHTE-
Jasi  o6pasyer Jyroo6pasHble
6opo3KH B MOKpbIBalolLeH
CTeKJIO JIHNKOH IpsA3H, KOTOpbie
3aTeM OTPa’XKalT CBeT K BOJIH-

temo. Haubosee cuiabHoe OT-
paXKeHHe MPOUCXOMAHMT B CJy4dae,
Korgja najamoudid JAy4 cBeTa
fieprneHnKyJIsipeH  KacaTejb-
HOH K 6opo3nkaM. Bce Bmecte
3TH sIpKHEe oTpaxKeHus obpa-
3YIOT NOJMOCKY CB€Ta, Hamnpas-
JIEHHYIO 0 pafHyCy AYTH, ONH-
ChiBaeMOH «IBOPHUKOM>.

5.78. KopuuHeBbil UBET JbIMKH
06yCJ/IOBJIeH T1aBHEIM 06pa3om
H36HpaTebHBIM NOIJOMIEHHEM
cBeTa JBYOKHCbIO a30Ta, HpH-
CyTCTByOIIEH B aTmocdepe.

5.79. Opeos BO3HHKaer B pe-
3yabrate o6GpaTHOro pacces-
HHSL cBeTa (B CTOPOHY HCTOY-
HHMKa) MaJbIMH KanJasiMH BOJBI,
pasMepbl KOTOPHIX OJIM3KH K
JJTHHE BOJIHBI BHIHMOTO CBeTa.
Takoe paccesiHHe omnbiCbiBaeT-
¢l mogeqabio Mu. CeseT, KoOTO-
pbiii  Bo3Bpauiaercss 0o6paTHO
K HCTOYHHKY, BXOJLHT B KaIJio
c60Ky H c6oOKy Xe (c Apyro#
CTOPOHBI) BBIXOAMT, MpeTeprnes
OTpa)keHHe BHYTPH KallJH, a
Takxe O6OrHyB KalJjlo BLOJb
ee MOBEePXHOCTH. D10 orubaxue
HEBO3MOXHO  OOBSACHHTL B
paMKax reoMeTpHuecKoH ONTH-
KM, KOTOpPOH Mbl TIOJb30BAJNNCh
sl 06bSICHEHUSA NMPOHCXOXKAe-
HHS1 paayru (cM. 3agavy 5.32).
Yron o6paTHOro paccesHHs
3aBHCHT B HEKOTOPOH CTeneHH
OT JJIMHBL BOJIHBl Majalouiero
cBeTa, MOTOMY BOKPYT TEeHH
rofosbel HaGaogartens obpa-
3yIOTCSl OTUETJIHBO OKpalleH-
Hble KoJblia. Tak Kak yroJ pac-
cesiHHsI 3aBHCHT TaKxKe OT pas-
Mepa KameJab, L{BeTHblE KOJIbLiA
He MOSIBJASIIOTCS B TOM CJyuyae,
Koraa kKamnjau B o6jake CHJIbHO
OTJIHYAIOTCS II0 pasMepam.

5.80. Benuwr Bokpyr CosHua
1 J1yHei o6ycioBesbl AHPpakK-

Hed cBeTa Ha MaJieHbKHX
KamnJsix BOAbl, KOTOpPbI€ OKa3bl-
BAIOTCs Ha JIHHUH 3peHud. s
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TYWKA XOPOUIEHBKO
KPYTHTCA.

[Touemy «auabono» namuo-
ro ycToHuusel, Korga Bpa-
maetca?  Bnpouem, u npwu
BpauleHHH MHOTAA IIPUXOLUTCS
BbIpaBHHBATh KaTywky. [Ipes-
NOJOXHUM,  HalpuMep,  uTo
obpallleHHbIH K Bam KOHel
Katyluky  onyctuacs.  Kak
HYXXHO [BHIaTh [aJOYKaMHy,
uyTeObl KaTylllKa CHOBA BCTaJa
ropusoHTanasHo?  Wam,  no-
lyCTUM, BaMm 3aXO0TeJoCb Mo-
BEpHYThb KaTyuWwKy BJeBO. YUTo
JUIS1 3TOTO HYXKHO CAeJaThb?

He pac-

36, c¢. 40, 41, 120, 121; 37,
c. 458, 459; 430, ¢. 263—273.

2.71. 3akpyuyeHHoe sii10.
Bcem u3BeCTHO, Kak MOXHO
6e3 Tpyaa OTJIHYUTb BapeHoe
ANILO OT CBIPOro: HX HYMKHO
3aKpyTHTL Ha cToge. Bape-
Hoe salino O6yACT BpalnaThCs
«cTosl», cbipoe — HeT.  [lo-
uemy?

Ectb u jppyroit cnocob pas-
JHUYUTH BapeHoe H ChIpoe si-
11a; HYXHO 3amycTHTh SHUO
BOJIYKOM, [OTOM NIPHTOPMO-
3UTb €ro najdbleM H CHOBa
ornycTuTh. Bapenoe  siyo
OCTAHOBHTCS, & CbIpoe TMpo-
NOJKUT BpauleHue. [Touemy?

36, ¢c. 5 6,51, 155; 37, ¢c. 16,
17, 264—272; 108; 109; 110,
c. 123,

Puc. 2.71. Tak yanawr, coipoe ad-
4o WAL gapenve.

2.72. CBoeHnpaBHble «KeJib-
Thi». Hekoropble HalieHHble B
AHriuM  KaMeHHble  OpYJHSA
nepBOGLITHBIX JIIOAEH BEIYT Ce-
651 CTpAHHO, KOrjla MX 3amnyc-
KalOT BOUKOM. DTH KAMHH, Ha-
3bIBAEMbIE «KEJBTAMUY», HMEIOT
sanuntudeckyio dopmy. Eciau
3aKPYTHTb HX BOKPYI BepTH-
KaJabHOH OCH, TO OLHH KpPYyTAT-
Cf HOpMaJbHO, JIpyrue e —
BCErga TOJMbKO B OJIHOM Ha-
npasjexun. Korpa 3TH CBOEH-
paBHble  KaMHU  NBITATCA
3aKpPYTHTb B MPOTHBONOJOXK-
HOM HanpasJeHHH, OHH OC-
TaHaBJAWBAIOTCS, MOKA4YHBAIOT-
cA B TEUEHHE HECKONbKHX
CEKYHJ, a 3aTeM HauHHAIT

BPAIlNATHCS B CBOK H3J06J€eH-
Hylo ctopouy. Ilpuuem HekoTo-

Puc. 2.72,a.
KKEAbT».

Bpawaowulics

Puc. 2.72,6. «Keaor», KOTOpOLL NO-
cae roauka 8 Touke A crauaau
NOKQUUBAACA, H4epe3 HeKOTOpoe
B8peMA HAHUHAET KPYTUTHCA.

pbhle KaMHH KDYTATCA Bleraa
B OLHY CTOpPOHY, @ JApyrue - B
ApYTYIO.

Ecaun caerka ynapurb 110
KOHIY TAKOTO KaMHf, CKaxXeM,
B Touke A (puc. 2.72,6), TO
OH HauyHeT nokauyuBatbes. Ho
BCKOpe [OKayMBaHHe MNpekpa-
THTCSl, ¥ KaMe€Hb CTaHeT Bpa-
1AThCSl BOKPYT BEPTHKAJbHOH
OCH.

[Tonpo6yiiTe H3TOTOBHTH jle-
peBsiHHBIE MOJIEJH CBOEHpPAB-
HbIX «KeJbTOB» W TMOMNbLITaN-
TeChb OGBACHUTb HX CTPAHHbIE
XapakTephl.

26, c¢. 204, 205; 36, c. 7—54;
37, c¢. 363—366.

2.73. BoJauok-nepesepThill.
EcTb BOIYOK, KOTOPBIA NPOCTO
nopa)aer MeHs,— OH Mpel-
crasasier co60H wap co c¢pe-
3anHbiM BepxoM. Ha nosepx-
HOCTH cpe3a yKperJeH WThIPeK
(puc. 2.73). Ecaum nocraBuThb
BOJIYOK cdepHuecKOH 4acTbio
BHH3 H, B3fIB 3a LIThIpeK,
3anyCcTUTb €ro, TO OH TOTYac
nepeBepHeTCH M Ha4YHeT Kpy-
TUTbCS Ha ILUTHIpbKe, TeM
CcaMbiM  [OJAHUMAsCh MPOTHB
cuabl Tskectd. [louemy 3TO
npoucxoaur?  Kakasa cuaa
3acTaBjsieT BOJYOK [MOJHH-
martbcsi? He nporuBopeunt Ju
Bawed HMHTYHUHUH TO, 4YTO OH
HeyCTOHYMB BHaAuaJje, HO 1IpH-
ofperaeT YCTOHUHBOCTL, KOI-
12 KPYTHTCS Ha WTLIPbKe?

[Topo6ubiM 0o6pasoM BeayT
ce6si  J€TCKHe  MepCTeHbKH
¢ rnagkuM kamHeMm. Pyt6oib-
Hple'! MsuM W KpyTele sfHUa
TOXE NpPeaNovYHTaT KPYTHTb-
CAl BEPTHKAJbHO.

36, c. 5—6, 51, 155; 97—108;
109; 430, ¢. 279.

' Umeercss B supy msau aas ame-
pukaHckoro ¢yr6osa, ARUCBUAHOH
dopubl.  [lpun. nepes.
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3.36. Nbim curapetnl. [Touemy
ABIM OT CHrapeThl BHauaJe noj-
HHMaeTcss pOBHOH CTPYHKOH,
a 3aTeM, Yepe3 HeCKOJBKO CaH-
THMETPOB, HAaUHHAET KIyOHThb-
csa (puc. 3.36)?

339, ¢. 175, 176; 400.

o

Puc. 3.36.

BuiTankuBalowas cuaa
yCTOMYHBOCTb
BpeMsi peJjlakCaluH

3.37. bim 3aBoackux Tpyo.
Kasanoch Obl, B 6e3BeTPEHHYIO
NOrojy JABIM H3 32BOACKOH TPY-
Obl JOJIKEH MOAHUMAaTbCH Bep-
THKaJbHO BBEPX, a HPH BeTpe
HATH 1OJ HEKOTOPbIM YIJOM
k BepTHKaau. O1HaKO Hepes-
KO TpH BeTpe, paBHOMEPHO
AylOLleM B TOPH3OHTaJbHOM
HampasjeHuu, HabMogawTCs
KapTHHbI, TNpHBEJEHHbIE HA
puc. 3.37,a. Uem 0O6BACHHTH
Takoe pasHoobpazue Qopm
abiMoBo#  ctpyn?  OcobeHHO
A060NbLITHA  NOCJAELHAd U3
HHX — BoJiHOOGpasHas. [loue-
My HHOrZa TOpH3OHTaJbHafA
CTpYS AENHTCA HalBoe C MOA-
BETPEHHOH CTOPOHH  TPyOHl
(puc. 3.37, 6)°?

364, c. 207—212; 395—398;
679, c. 480—484.

I -
, o
; o 5

Puc. 3.37,a.
(1962).]

[ Béerly,

PocT AeasHbiX KPHCTAAJAOB
KanHJASIPHOCTD
MOrJ0LEeHHe H3JyYeHHs

3.38. OTTeHkn ae0BLIX MOKPO-
BOB. Ecau mnosgHell BecHOI,
KOTAa Jej yxKe HauuHaer Moj-
TauBarhb, MOCMOTDPETh H3TaJH
Ha JIeJOBbIH NMOKPOB PEeK HJIH

J. Appl. Meteorology, 1, 383

Puc. 3.37,6. Pasdsausawouutics
wareligh deema (8ud caepxy).

ozep CeBepHoit Angcku, To He-

KOTOpble YyYacTKu €ro mnoka-

XKYTCH TEMHBIMH, @ HEKOTO-
pole — cBetsibiMH.  Ecau  Bh
B3AyMaere NPOryJarbcs Mo Ta-

TensoBble paHTa3HH W NMPoOYHE ynoBOJIbCTBUS 61
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JKaoIWHM BO3AYXOM, TO 3BYK
nonydasncsa caabeiM. Kakum
ofpasom pacwupsunics py-
NOp MOT YCUJAHBATb 3BYK?

Puc. 1.61. Buxpesoii cauctox.

3BykH BHXpe#H

1.61. Buxpesoii CBHCTOK.
Buxpesoit ceucrox (puc. 1.61)
u3jaer 3BYK, €CJH AyTb B TpyO-
Ky, BXOASILLYIO 11O KacaTeabHOH
B KPYIJylo moJjocTb. Buaumo,
B MOJIOCTH BO3HUKAET BUXPEBOH
MOTOK, W, KOTAa OH BBIXOLHT
yepe3 LeHTPaJNbHOE OTBEDPCTHE,
pasgaercs cBHCT. B Buxpesom
CBHCTKE B OTJIMYHE OT OGbIYHO-
ro moJiuiefcKoro 4yacrora 3By-
Ka 3aBHCHT OT JaBJeHHA
BAyBaeMOoro Bo3ayxa. Takum
o6pa3om, MeHsisl LaBjeHHe, Ha
TAKOM CBHCTKE MOXKHO CHIrpaTh
Kakyl-Hu6ynp menonuio. Kak
BO3HHKAeT CBUCT M MoYeMy
yacrota 3aBHCHT OT JaBje-
HUSI?

258; 262.

Bubpaunsn
AKYCTHYECKHH HMNeaaHc
MOUIHOCTD

1.62. Paamepnl «MHILAJOK»
H HH3KOYACTOTHbIX JHHAMHKOB.
[Touemy B GOJNBIUIHHCTRE BLICO-
KOKa4yeCTBEHHbIX CHCTEM 3BYy-

124, c. 212—214; 186, c. 208,
209; 80, c. 742; 140, ea. 5 § 7,
en. 6 § 4.

KOBOCNPOHU3BEEHUS HHU3KO-
4aCTOTHbIE AMHAMUKH 110 CBOUM
pa3MepaM MHoro GoJbule Mu-
H12J0K (BBICOKOUACTOTHbLIX IH-
HaMHUKOB) ?

128, c. 148; 187, c¢. 272, 273,
280; 228, c¢. 174, 175, 89,
c.741—743; 150, ¢. 107—112.

Coepuueckne

H ILIOCKHE BOJIHDI
WHTEHCHBHOCTbL H 06JacTb
pacnpocTpaHeHus
#mMneaanc

1.63. Pynop-meragon. Kakum
oGpa3oMm pynop-meradoH ycu-
JHMBAeT roJjoc B OJJHOM Hanpas-
JeHuu? MoxeT O6biTb, MHOIO-
KpaTHbie OTPaKeHHsl BHYTPH

pynopa OrpaHHYHBAKOT pac-
NpoCTpaHeHne 3ByKa B CTOPO-
Hbl? Takoe 06bsICHEHHe 3BYYHT
npaBaonodo6HO; HO €C/IH CpaB-
HHTb Da3Mepbl pynopa € AJH-
HOH 3BYKOBBIX BOJIH, TO CT@HO-
BUTCSl  HEMOHSATHBIM, KaKHM
0o6pa3oM BHYTpEHHHE OTpaxKe-
HHSl MOTYT ofecne4yutb Moaos-
HYI0 HampaBJ/eHHOCTb 3ByKa.

Mpstubcst nog noaywxy! Cablmuib au so cue? Kro-ro

Htak, nouemy pynop ycuJu-
BaeT rosoC B OJHOM Hampas-
JeHHuu?

127, ¢. 205—207; 142, c. 111;
145, ¢. 239, 240; 159; 213,
c.47; 235, ¢. 78, 242; 80,
c. 742.

KomMOHHALHOHHbIE TOHA
HeJHHelHOoe BOCIPOH3BeJdeHHe
3ByKa

1.64. bacosbie YacTOThl B M-
HAMHKAax MaJjblX pa3Mepos.
He ynuButenbHo .m, yto ro-
JIOBHbie TesleOHbI, CTepeoHa-
VIUIHUKH, I[OpPTaTHBHbie TpaH-
3HCTODHbIE [IDUEMHHUKH MO-
TyT BOCIIPOM3BOJHTb HHU3KHE
yactothl (cM. 3apauy 1.62)?
JInHAMHUKY B HUX OUEHb MaJhl,
O/IHAKO OHH BOCMPOU3BOIAT
HU3KHe yacToTel. Pynopsl cra-
DHHHBIX TPaMMO(pOHOB TOXe,
Kasajoch Obl, He JOJKHbl Obl-
AU BOCMPOM3BOAMTb HH3KHe
yactothl. [louemy ke Mbl Bce-
TAKU CJBILIUM HX?P

82, ¢. 256—261; 124, c¢. 29—
32, 84—87, 165, 214; 127,
c. 400—402; 128, c¢.31, 32,
56—59; 151; 152, ¢. 105—108;
170; 184, c.403—406; 209,
c. 179—187; 228, ¢. 253—256;
237, ¢. 66—68; 256, c. 231 —
245; 270, c¢. 129—133; 271,
c. 50—52; 272, ea. 7, c. 411 —
413, 273—279; 40, c. 248—
254; 59, c.407—410; 69,
c. 229—238.

3ddext Honaepa

1.65. PeB TOHOYHBIX MAaIUHH
H ApTHAJEPHHCKHX CHApPANOB.
[Touemy Ham Kaxkercsi, 4To 4a-
CTOTa peBa FOHOYHOH MaLIHHBI
MeHsIeTCs, KOrja MaliuHa npo-
HOCHTCSl MHMO Hac?

Ha nonsix cpakeHuit coana-

TaM Kpajaercsi B Iyakoi tumune! 25
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MOJXKET cO31aTh MHPa»X ¢ TPOH-
HbIM HM306paxKeHHeM.

5.12. [JefictBHe 6OJBbILIHHCTBA
«OJHOCTOPOHHHX>» aepkaJ
06yCJIOBJIEHO TeM, 4yTO OIHa HX
cTopoHa (ckaxem, ofpalien-
Hasi B KOMHATY, Ile HaXOAHTCs
JONpalluBaeMblii) OCBeLLeHa
sipue, yem gpyrast (o6palieH-
Hasi B KOMHATY, I'1€ HaXOMHTCs
yeJOBeK, HaO6GJIOdalIHl 34
npectynHukom). YacTb cBera,
najgaloLLero Ha CTeKJI0 H3 SIPKO
OCBELIEHHOH KOMHaThl, OTpa-
X)KaeTcs nepeixed ¥ 3agHel no-
BEPDXHOCTAMH cTekna. Ecau ¢
IpYro# CTOPOHB CTeKJIa L0CTa-
TOYHO TEMHO, TO MPEeCTYIHHK
BHAHT TOJBKO OTpa<eHHbIH
CBET, H CTEKJO KaXKeTcsl emy
sepkasbubiM'. K wma6aoaaro-
LIEMY K€ CKBO3b CTEKJO IPH-
XOIHUT JOCTAaTOYHOE KOJHUECT-
BO CBeTa, H OH OTYETJHBO BH-
JUT MPeCTyNHHKA. 3epKaabHbiH
3¢ppekT euie Goee yCHIHBAeT-
¢, €eCIH CTeKJIO MOKPBITO
TOHKHM cJoeM Merasana. baa-
rogaps 3TOMY YyBeJHYHBaeTCH
KOJIH4eCTBO CBeTa, OTpaxKeH-
HOTO K IIPECTYIIHHKY, HO BMe-
cTe ¢ TeM KOJH4ecTBO MPOXO-
ASILero cBeTa OKa3biBaeTcs
IOCTaTOYHbBIM [AJs HabJaone-
HHS.

' Cna6oe wu3ofpascenne Ha6ai0-
Na0lILero TepsieTcsi Ha (hOHe MOLLHO-
ro CBETOBOTO MOTOKA, OTPaeHHOro
crekjaoM.— [Ipun. peo.

5.13. Jaxe xorapa JlyHa 3a-
Kpbtta ot CosHua 3emaeii, coa-
HeuyHbIi CBeT MOXeT MolnajgaTh
Ha Hee 6sarogapsi mpeJyomJe-
HHIO JTyuel B 3eMHOH aTMocpe-
pe (o mnepHMETpy 3eMHOro
AHcKa). O@HaKO INIpH TaKom
TpeJqoMJIeHHH TepsieTcsi GoJee
KOPOTKOBOJIHOBAS . (cHHsns)
ob1acTb BHIHMOrO CIeKTpa
(cm. 3agauy 5.59) H ocraer-
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c  TOJBKO [JHHHOBOJIHOBas
(xpacHnas). [Tosromy TOT cBer,
KOTOPBIH OTKJIOHSIETCSI Ha YTOJI,
[OCTATOYHBIH [AJisl OCBELLEHHHA
Jlynbl,— Kpacubifl. [Togo6HbIM
«00pe3aHHeM» clekTpa obbsic-
HSIETCSl KpacHBIH UBeT Heb6a
Ha Bocxojae H 3axome CoJHua
(cm. 3agauy 5.58).

5.14. XoTsi O06BIYHO MHpPaXKH
06yCJIOBJIEHB  TIpeJIOMJIEHHEM
cpeta (cM. 3agady 5.7), oOnu-
CaHHBIA MHpaK, NO-BHIHMOMY,
BO3HHK B pe3yJbTaTe OTpake-
HHA cBera. JKeHliMHa, cyas
10 BCeMy, YBHIeIa CBOe OTpa-
JKeHHe Ha peIKOM Tymaxe.
Mupaxku, obycioBieHHble OT-
paxeHHeM cBeTa, MOKa ermge
OCTalTCA 3arafgkof aAJs ucce-
nosareseli. BrickasbiBawoTcs
JHIIb Tpeanosoxkenusi o6 Hx
BO3MOXKHOH NpHUYHHE, a UYTO Ka-
caeTcs MexaHH3Ma HX BO3HHK-
HOBEHHSI, TO 31eCb MOXHO
TOJIBKO CTPOHMTb JOrajiKH.

5.15. B siutepatype He npHBO-
JHTCA Kakoro-iu6o eauHOro
MaTeMaTHYeCKOTO BbipaXKeHHs,
KOTOpOe ONHCHIBAIO Gbl YHCIO
n306paKeHHH B IBYX 3€pKaiax
Kak QyHKUHIO yrjia Mexay 3ep-
KaJaMH H YIJIOBOTO IOJOXe-
HHSl 00beKTa OTHOCHTEJbHO
sepkaJg. ([TonpobyiiTe BHI-
BeCTH ero camu.) Haubosee
IIOJIHO 3TOT BOIIPOC OCBElaeT
B cBoeit pabGore Yaii [989].

5.16. BosuHKHOBenHe «3eJe-
HOTO Jyua» 06bsicHAeTcA pas-
JIOXKEeHHEeM COJIHEYHOTO CBeTa
B CIIEKTp B 3eMHOH aTmocge-
pe; 3TO fABJeHHe aHaJOTHYHO
IHUCIIEDCHH CBETa B CTeKJsH-
HOH npu3me. Koraa ay4H coJsu-
11a BXOAAT B 3€MHYIO aTMocde-
Py, OHH TIpPEJOMJSIIOTCH TaK,
4TO COJIHUE Ka)KeTcsl pacrno-
JIOXKEHHbIM Hall TOPH30HTOM
BhILIE, YeM 3TO ecThb Ha CaMOM
nene. Cper ¢ 6osee KOPOTKOMH

AJHUHOH BOJHLL (CHHsIsi  06-
JIACTb CIIEKTpa) TpesoMJasieTcs
CHJIbHEE, ueM JJIHHHOBOJHO-
BbIHl (KpacHast 06JacTb CHEKT-
pa). B pesysabrare 3THX mpo-
neccoB Ha HebocBOge IOJKHO
6610 6B MOSIBUTBCST Trosy6oe
H300parkKeHue coJsHLa, paclo-
JIOXKEeHHOe BbIIe KPAaCHOTrO,
a MexXny HHMH -— H306paxe-
HUST  TIPOMEXYTOUHBIX  LlBe-
toB. Onnako rony6oe uzobpa-
)KeHHe mpomajaer H3-3a ar-
mocepHoro paccesiHusi' (cm.
3agauy 95.59), U BepxHee H30-
6paxeHHe coJHLA OKa3biBaeT-
cAl CJAeIYIOLIero no MNOpsAKy
B CIIEKTpEe LIBETa — 3€eJIeHOrO.
[TosTomy, Korma usoGpaxernue
COJIHL A CKpbiBaeTcsl 3a TOpH-
30HTOM, MOCJA€IHHM Mbl BUIHM
«3€JIeHBIH Jyu>.

! Bonbwass ke 4acTb 3KeATOro
H OpaH)eBOro CBeTa [OMIOLLaeTcs!
napamu Boabl u Moaekydamu Oy —
ITpun. peo.

5.17. Ecin caxap He pasme-
waH, TO KO3 QHIUHEHT 1pe-
JIOMJIEHHST KHIKOCTH B COCY-
e MeHsieTcsl ¢ ryOHHOH, mpH-
yeM Tak, uTO y OHa, rie KOH-
ueHTpauusi caxapa camasi
BbICOKasi, OH MaKCHMaJeH.
Korapa nyu sjazepa BXOAHT B CO-
CyL ¢ He6OJTbLIHM HAaKJIOHOM
BHH3, OH HeNpepelBHO 3aru-
6aercsi. Hakson nyua ysenu-
yMBaeTcs MO Mepe TOro, Kak
OH BXOJHT B ONTHuecKH Gousee
INIOTHBIE  CJOH  MKHIKOCTH.
B koHue KoHuos Jyu orpa-
XKaeTcsl OT MOBEPXHOCTH [HA,
CHOBA TIPOXOAHT CJIOH C Hempe-
PBIBHO MEHSIIOLLHMCH  KO3(-
(GHUHEHTOM TpeJOMJEHHSI H
onsiTb 3arubaercsd. AHajoruu-
Hoe TpesiOMJIeHHEe 3BYKOBBIX
BOJIH y»e€ 06CyXKAaa0ochb B OT-
BeTax K 3amauam 1.29 u 1.38.

5.18. Jlyuu cosHeuHoro cBe-
Ta MpeaoOMJAIOTCS B 3eMHOH
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HayuHo-nonyaspHoe H3zaHHe
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U3JATENBCTBO «MHUP» B/O «Cos-
SKCMOPTKRUTras [ocynapcTBEHHOro Komu-
tera CCCP no genam u3jgartennbers, 1o-
aurpadun 1 KHHKHOH Toprosau, 129820,
I'CII, Mocksa, H-110, 1-# Puxckuil
nep., 2.

Moxaiicku#i nonurpadkomGunatr B/O
«ComakcnopTkyuras, [ocyaapcTBeHHOrO
komutera CCCP no genam u3garenbers,
nonaurpaduu M KHHXHOH  ToproBaw,
143200, r. Moxaiick, ya1. Mupa, 93.
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MAackupoBaTh JeHCTBHE KO-
puosncoBoit cuabl. Tonbko npu
CTPOrom cobJII0leHHH BCeX Mep
npejoCcTOPOKHOCTH MOXKHO Oy-
Jer Ha6bAaaTh UCTHHHOE Bpa-
LIE€HHE BBITEKAMOIIeH W3 BaHHbI
BOAbl, OOycJaOBJieHHOe jeil-

CTBHEM KOPHOJHCOBOH CHJIBI.

4.68. TIpHuHHBI BO3HHKHOBE-
HHSl, TNpHpoAa M TMOBEIeHHe
TOPHAaAO H BOASIHBIX CMepuel
MOKa elle Majo HCCIeJOBaHHI.
B camom pene, TpyaHo cka-
3aTh, 4eM OTJIHYAIOTCSA TOpPHa-
Jl0 OT BOASIHBIX CMepueH, Kpo-
Me TOro, 4To mocJaejHHe 006-
pasyloTrcs Haj BONLOH, YTO OHH
crabee  ToOpHapo, ABHXKYTCH
6biCTpee H «XKHUBYT» J0JblIE.
Hacrosiumue TopHano, Koropeie
Ha6/1I01a0TCsl Hal LEeHTPasb-
HeiMu paBHHHamu CoelHHeH-
ueix HItaToB, HecyT orpomHeie
paspyuieHHst ¥ 0O6bIYHO COMPoO-
BOX/1al0TCS1 CHJABHBIMH Oyps-
mu. Cyas mno Bcemy, BepPTH-
KaibHOE JIBHXXEHHE B TOPHAal0
HanpasieHo BBepX. (B «Bou-
webHuke HW3ympynHoro ro-
poaas» TOPHAAO YHOCHT 3JH
BBepx). TopHano craHoBAT-
Csl BHIMMBIMM K3-338 KOH[IEH-
cauMuH Boabl B 0GJACTH HH3-
KOO JaBJ€HHS BHYTPH BO-
DOHKH, a Takxe u3-3a Tps-
34, 06JIOMKOB M 6pblar, Hoj-
HuMmaemblx ¢ 3eman. Yacro
TOPHAL0 BO3HHKAIOT BeCHOH,
Korma cyxod Bo3ayX ¢ ceBe-
pa cTra/jkKHBaeTcsi C TeIIbiM
BJIXHBIM BO31YXOM, HIYILHM
¢ MekCHKaHCKOrO  3a/uBa.
OnQHako MeXaHH3M,  BbI3bl-
BalOUWHK obpa3zoBaHue BUXPH,
nokKa He u3BecTeH. Bo3amoxkHO,
NPHYHHOH ero o6pasoBaHus
AIBASIOTCA TeMNJiOBble [BHXKe-
HusA. M3HauanbHo cymiect-
ByIOll€e BpalleHHe BO3AYLI-
HBIX MacC MOXeT paaHajibHO
CXKHMAaTbCAA, YCHJIHBASICh MPH
3ToM. [IlpH cHABHEIX TpO3ax
MHOTOKDAaTHbe 3JeKTPHUECKHE
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paspsiibl MOTYT Harperb BO3-
AyX HacTONbKO CHJBHO, HYTO
obpasyercs Buxpb. [lTocienuee
NPEeANoNoKeHHe KaXKeTcsl 0Co-
GeHHO JOCTOBEPHBIM, MOCKOJb-
Ky TOPHAAO 4acTO COIPOBOXK-
NaloTcAa  JIMHEHHBIMH W Lia-

POBBIMH MOJIHHAMH (CM. 3a-
paun 6.32—6.35).

4.69. [Topowkoo6GpasHoe Be-
ILECTBO CMOCOOCTBYET Bbije-
JICHHIO YTJIEKHCJOr0 rasa, Tak
KakK ero 4acCTHIbI CJYKaT LEeHT-
paMH 006pa3oBaHHSl Ta3oBbIX
ny3eipekoB. [ly3bipbKH mpe-
HMYLIECTBEHHO BO3HHKAKT B
LEeHTpe NOTOKa, 0COOEHHO €CJH
MOpoIIOK  GpOCHTbL  MMEHHO
Tyla, NOTOMY UYTO jaBJjeHHe
B LIEHTPE HHXe, 4eM y Kpas.
(O pacnpeneneHun nasaeHus
BO Bpauamiiedcs XHIKOCTH
TOBOPHJIOCH B OTBETe K 3ajaue
4.63.) [Ily3pipbkH [pHAaiOT
BOJle, IpHJeramiield K ocH, 10-
MONHHTEJNbHYIO «MJIaByYecThb»,
H OHa HauHHaeT MOJHHMAaThCS
BBepX. Ha ee mecro mo amy
K UEHTDY B paAHajJbHOM Ha-
npaBieHHH MPHTEKaeT apyras
BOJa, H BpalleHHe KOHIEHTPH-
pyerca B uenrtpe. CkopocTb
BpalleHuss Bo3pacTaer — 06-
pasyercsi «CMepu»,

4.70. Tak KaK NJIOTHOCTBH XO-
JIOLHOTO MOJIOKa 6oJblie, Yem
ropsuero kode, crpyidka ero
nBHxXercss BHu3. Buxpesbie
Tpy6KH BO  BpallaloulemMcs
Kode 3aXBaThIBAIOTCS TOTOKOM
MOJIOK@ H BBITSITHBAIOTCS BHHS,
B pesysibraTte yriosas cko-
pOCTL BpallEHUs] 3THX BHUXpeil
YBEJIHYHBAETCH K MOXKET CTaTh
jpoctatousod naJsi obpastBa-
HHSl Ha MOBEPXHOCTH Kode BO-
poHkH. Korna B Kode Hanupa-
IOT TOpsiu€e MOJIOKO, OHO JH6O0
COBCEM He ONyCKaeTCsl BHH3,
Janbo onyckaetcst ropasjio mej-
JeHHee, yeM xoJoaHoe. Ecau
MNJIOTHOCTb TOpAYEro MOJIOKa

MEHbIlIE€ MJOTHOCTH Kode, To
yBJEKaeMble UM  BHXpeBbie
TPYyOKH OKa3bBAIOTCH Kopoue
H CKOpOCTb HX BpaleHus 6y-
JleT MeHblie.

4.71—4.73. TlpuuyuHbl BO3HHK-
HOBEHHSI MecyaHblx BHXpell
10 CHX TOp He BIIOJHE MOHST-
uel. [lo-Buanmomy, mneperpe-
TBIH BO3/lyX H3HauaJbHO HaXo-
JIUTCSI Yy TOBEPXHOCTH 3eMJIH
B HeyCTOHYHBOM paBHOBECHH.
[Tpu no6om HeGoOJbLIOM BO3-
MYULEHHH 3TOT BO3[YyX «BBIpPbI-
BaeTCs» H3 TOHKOro NOrpaHHuy-
HOTO CJIOSi H NOJydYaeT BO3-
MOXKHOCTb MOgHHMAaTbCcsA. Kak
TOJNBbKO B MOTPAHHYHOM CJIO€
BO3HUKAeT pPa3pbiB, MHOJHH-
MaloIIHACA TopsAuHi#  BO3AYX
yBJeKaer 3a co60l OoKpyxkaro-
LHA BO3AYyX H3 NMOrPaHHYHOrO
caosi. AToT 3pdekt nogobeH
TSre B neyHod tpybe (cMm. 3a-
pauy 3.34). Hanpasaenue
BPAIeHHs TakKoro BHUXPSI CO-
BePLIEHHO MPOH3BOJBHO B OT-
JIHYHE OT yparaHoB, HMEIO(HX
HeKoe NpeAnouYTHTESbHOE Ha-
npasseHde Bpaienusi. Oruex-
Hble ¥ TYMaHHble BHXDH aHa-
JOTHYHBl Mecya’blM B TOM
CMBbICJIe, YTO W 34€Chb MPHUH-
HOHM, MO-BHAMMOMY, SBJSETCS
OYeHb HEYCTOHUHBBLIHA CJIOH I'O-
psivero Bosayxa, KoTopeit Ha-
XO[UTCS MOJ XOJMOLHBIM.

4.74. Korga xanjas BXOAHT
B BOAY, MO KpasM OHa 3amej-
JNAETCA OKpyXKawlie# Bo1OH,
NMO3TOMY UEHTP KaliH [BH-
Xerca Goictpee. Buxps 06-
pasyercsi BC/AEICTBHE TOTO,
YTO  OBICTPO  ABHXKYILHHCSH
LIEHTP KamNJ/H OMyCcKaeTCsl BHH3,
a kpasa KamjiH 3arubaiorcs
kBepxy. Pacwupenne kojasua
no Mmepe €ro npUGIHXKEHHs
KO JHY aHalOorHuyHO pacliu-
peHuIo KoJen TabayHOro Jbi-
ma (cm. 3azauy 4.103).
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Kpome TOro, BeAYTCS MU [Ipy-
rue pasroBopbl, TO BO3HHKaer
OGIIHHA pacCesiHHbId LIYyM, KO-
Topbi# Bal cobeceHUK, YTOOBI
Bbl CJBIIAJH  ero, HgOJXKeH
npeofosieTb. YpOBEeHb 3TOFO
[iyMa 3aBHCHT OT ob6bema mno-
MeLLLeHHSI, 3BYKOTOTJIOLLA0-
ued crnoco6HOCTH CTeH H Ha-
XOAAIUXCA B KOMHAare mnpen-
METOB, a Tak»Xe OT 4HcJa
ropopsimkx. Korga nocaenxee
JOCTHFaeT HEeKOTOpPOro KPHTH-
4YeCcKOro 3HAYEHHS, roJoc Ba-
wero cobecelHHKa HaYHHAeT
TOHYTb B ofbuiem mwyme. Ilpu
JajibHelieM yBeJHYeHHH YHC-
Ja TOBOPSLIHX eMy IpHIeT-
C1 MOBBLICHTb TO0JIOC, HO TO
e camoe cAeqalT H Apyrue,
TaK YTO LIYM YCHJIHTCS.

1.69. Cxopoctb mnoJsiera pake-
Toi ®ay-2 npeenlwana ckKo-
poCTb 3ByKa, MNO3TOMY 3BYK OT
B3pbiBa NPHXOAUJ K Habuona-
TeJIO PaHblie, YeM 3BYK caMOH
pakernl.

1.70. «<)XKupoil» pasrosop BO
BpeMsi IIYMHOH BeuepHHKH He-
ceT Mo KpalHe#i Mepe OIHH BHJ
AOMOJHHTEJNbHOH
LHH, KOTOpast OTCYyTCTBYeT
B MarHMTOQOHHOH 3alHCH,—
HanpaBJeHHoCcTb. Bl Moxere
paccablliaTb KOHKPeTHbIH pas-
ropop cpenH obuiero Liyma,
ecid BaM yracTcs onpeje-
JHTb (3TO npocTHraercsi 6Jia-
rogapss OuHaypaJbHOMYy CJay-
Xy) HampaBJ/ieHHe [OHOCHLLe-
rocst 3Byka.

1.71. Korga  Bbl  CJbLILHTE
co6cTBeHHMH rogoc, 6oJbluast
4acTb 3BYKOB, OCOOEHHO HH3KO-
YaCTOTHBLIX, TOCTynaeT K BaMm
B YXO HEIOCPeICTBEHHO uepe3
koctH uepena. Okpyxaiouiie
e ¢Jblar Ball rojoc JH-
IIEHHBIM TeX HH3KOYaCTOTHBIX
COCTaBJSIIONIHX, KOTOpble MIJsI
Bac OKPaIlHBaWT cO6CTBeHHBIH

180

buznuecknit ¢eieppepk

HHdopma- |

rojoc B 6ojiee counbie, ray6o-
Kue ToHa. Caywasi cBoH roJoc
B 3allHCH Ha XopouleM MarHH-
TooHe, BBl BOCIHpPHHHMAaeTe
€ro TaKUM XKe, KAaKHM ero CJbl-
laT OKpyXKalouine.

1.72. Hanpassnenue npuxona
3BYKa MOXHO  ONpeIeJHTh,
CpPaBHUBasi IPUXOISILHE K HAM
3BYKH IO HHTEHCHBHOCTH, pa3-
HOCTH (a3 H BpeMeHHOH 3a-
JgepxkKe. PasHHUA B UHTEHCHB-
HOCTH 3BYKOB HrpaeT poJb
TOJNbKO AJI BBICOKHX YacToT
(TO ecTb KOPOTKHX AJIHH BOJIH) ,
Tak Kak 06oJjee [IJHHHOBOJ-

| HOBble 3BYKH Oru6aioT roJioBy

6saropaps audpakuHH H HX
HHTEHCHBHOCTb Y 06OHX yliel
npumepHo onuHakosa. OxHako
3BYKH ¢ 60JbLWIOH IJHHOH BOJI-
Hbl TIPUXOASIT K TIPAaBOMY
W JleBOMY ylliaM B pa3Hoii ase,
NpHYeM pa3HoCTb a3 3aBUCHT
OT OpPHEHTALHH TOJOBbI OTHO-
CHTEeJbHO  HalpaBJeHHs Ha
HCTOYHHK 3ByKa. Ha mpomexy-
TOYHBIX HactoTax (B obJsacTH
npumepio 4 kI'm) ob6a 3THX
cnocoba onpeneseHUst HaNpas-
Jgenust He3(D(eKTHBHBI H Onpe-
IeJUTb Halpap/ieHHe NPHX0j1a
3BYKa JOBOJIbHO TPYIHO.

1.73. Ecau camoJsier JIETHT €O
CKOPOCTbIO, 60sblIedl CKOPOCTH

3ByKa, TO BrepeaH Hero o6pa-

| 3yeTcsl ygapHasi BojHa (cKa-

YOK YMJIOTHEHHs BO3]yXa) KO-

HHUeCKOH (opMBl. ITOT KO-
HYC, paclHpsifach, AOCTHraer
TOBEPXHOCTH 3€MJIH, rjle BO3-
HHKaer CKa4YoK  JaBJIeHHA,
{ BOCIDHHHUMaeMbli Kak 3BYK

XJONKa HWJIH BbicTpena. Bro-
PYIO YIapHYIO BOJIHY cO3[aeT
xBocT camoJera. Muoraa stu
JIBa CKauKa [JaBJeHHs Hepas-
JHYHUMBI, HHOTJA XK€ OHH BOC-
NPHHHMAIOTCS Kak jaBa pas-
JAeJbHBIX yaapa. YaapHast BoJ-
Ha MOXEeT H He [JOCTHTHYTb
MOBEPXHOCTH 3€MJIH, €CJIH OHAa

JOCTATOYHO HCKPHBJSIETCS B
TeIJIOM HHXKHEM CJOe BO3.LY-
xa. (O nmnpejomMJieHHH 3BYKO-
BbIX BOJIH MPH H3MEHEHHH TeM-

nepatypel cM. 3agaud 1.28
u 1.29.)

1.74. B Hactosiuee  Bpewms
SIBJICHHE TpoMa CTaJjlo IpegmMe-
TOM BHHMAaTeJbHOTO H3yue-
nusi. [lpennosaraercs, uToO
3JEeKTPHYECKHH paspsii MOJ-
HHH BbI3bIBaeT CHJbHOE Harpe-
BaHWe W pe3Koe pacluupe-
HHe BO31yXa; B  pe3yJb-
TaTe CO3JaeTcsi UHJIHHIpHUe-
CKasl ynapHasi BOJIHa, KOTopasi
H CJYXHT OCHOBHBIM HCTOYHH-
Kom rpoma. HenaJsieko oT Mecta
yaapa MOJHHH MOXHO Takxke
paccabillaTh [IHMEHHe [CKO-
pee BCero, ero MPOH3BOMHT
KOpOHHBIH paspsax (cMm. 3a-
pauy 6.46)] H ULe1Y0K — BH-
JA¥MO, 3TO 3BYK ABHXKYyUlerocs
BBepX «JHpepas (cMm. 3ana-
uy 6.32). IdaurenbHoe 3Byua-
HUe rpoMa (pOKOT M PackarThl),
BepOSITHO, O00YCJIOBJIEHO OTpa-
XKEeHHeM 3ByKa OT OKpYyXaro-

| LIHX OO'LEKTOB.

1.75. Ocaabienne 3ByKa B
arMocdepe (3a CY€T BS3KOrO
TPeHHs1 H TerIonpOBOIHOCTH)
CJTHLIKOM CHJIBbHO, YTOOBI 3BYK
¢ BbICOTH Oosiee 80 KM Mor

| IOCTHFHYTb 3emJH. Ilas Ttoro

yTo6bl 3BYK BO3HHMKaJd TIpH
CTOJIKHOBEHHSIX JIeAsIHbIX KpPH-
crajnnoB, of6pasyoliuxcss H3
BbIIbIXaeMOro napa, Temnepa-
Typa BO31yxa [OJKHa ObiTh
e Boimwe —40° C.

1.76. Bugumbie mosocbt CO3-
JATCS BO3HHUKAIOUIUMH BO
BpeMs apTHJJIEpPHHCKOH KaHo-
Haabl YIapHBIMH  BOJIHaMH.
ODTH BOJHB H3MEHSIIOT MOKas3a-
Tedb NMpeJoMJIeHHsI BO3AYyXa H
BBI3BIBAIOT pe3Koe yBeJHueHHe
KOHJeHcal i napoB B 06;1aKax
HJM B TyMaHe, yepe3 KOTOpbie
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TaK, 4TOObl OH INOJANPBLITHBA
Ha BJAXXHOM, CcJjaexaBuemcs
Mmecke, TO MpPH OTCKOKaX OH
OCTABHT HA necke ciel. Mox-
HO 3aMeTHTb, 4YTO CHadaJja
KaMeHb OTCKAaKUBAaeT Ha He-
6o/ibllIoe pACCTOsIHHE, MNOPS/I-
KA HECKOJbKHX CaHTHMETPOB,
OTOM €ro «HPbIXKOK» YBe/H-
YHBaETCS NPUMEPHO 10 MeTpa,
3areM OnsiTh HeGOJbUIOA CKa-
YOK — W TaK [OKa KaMeHb He
octranourcs  (puc. 2.40,a).
[ToueMy 3TO MPOHCXORAHT?

Bo Bpems BTOpo#l MHPOBOH
BOHHbI AHIJH4YAHE HCIOAb30-
Baau 3PPeKT nphirawlero
Mo Bojie KaMHA 1npH 6oMbexke

MOMEHT CHJbI
MOMEHT HMAOyJbCa

2.41. luddepeHunan aBTomo-
6uas. Korga astomobuab co-
BepliaeT MOBOPOT, KoOJeca,
ABHKYILUECST 1O  HapyKHOH
Ayre, JOJXKHB  BpallaThCs
GbicTPEE, UeM Te, UTO JIBHKYTCH
1o BHyTpeHHeH ayre. Kak 310

HeMelnkHx  njoTtHH.  Ouenb
TPYJHO MONAacTh ¢ BO3AyXa
B MJOTHHY, OCOGEHHO NOJ Or-
HeM 3eHHTOK. M Torma Oblia
coznana 6Gomba uUMJAHHApHYE-
ckoil opmbl [anHHON noOpAKa
5 ¢ytoe (1,5 M) U 4yTb MeHb-
e B jJHaMerpe], KOTOpYIO
nepel c6paceiBaHHEM packpy-
yuBaJu B 6OMOOBOM OTCEKe
camoJjieTa 10 CKODPOCTH TpH-
mepho 500 o6 MuH (puc. 2.40,
6).
Korpa Takas 6om6a ynaps-
Jack 06 BOJY, OHA HadHuuaJsa
IIOJNPBLICHBATh, KaK OpolleH-
HLIA 110 BOJle KaMeHb, U Helpe-
PBIBHO  YKODAUHBAWILHMHCSA

MOJKeT  HIPOHUCXOAHUTH,  €CJH
«HAPY/KHbBIE» H «BHYTPEHHHE»
KoJeca (nonapHoO — nepejaHue
¥ 3aJHHE) YCTAHOBJEHbl Ha
OJlHOH oCcH?

24; 52, ¢. 500, 501; 400.

CKaukaMu «noabupasnacb» K
naotune. Tam BcaencTeue Bpa-
meHuss 6om6a He OTCKAKHUBaJa
OT IJIOTHHBI, a Ha4YHHaJa Ka-
TUTbCS 110 €e OCHOBAHHIO B I'Jy-
6uHy; npumepHo B 10 M nof BO-
no#t cpa6atbiBaji B3phIBaTellb,
KOTOpbIH 6blL1 cHAGXKEH NaTuu-
KOM THJAPOCTATHYECKOro AaB-
nenns. Tak OGaectaule Gbiia
peureHa 3ajaua obecrneuyuThb

npultesbHOE MoNajaHue MATH-
TOHHOH 60MObI ¢ TOUHOCTbIO /10
HeCcKoNbKHX (yToB [50].

48; 49; 50; 1486; 424.

Puc. 2.40,a. Tpackropus Kumus,
CKAMYUEeo 1O Necky.

Puc. 2.40.6. Tpeiearowas Gomba.

MoMeHT HHepLHH

2.42. YcraHoBKa nBHrare/ifi HAa
roHoysom asromobuae. Ha
HEKOTOPbIX €eBPOMedACKHX Tro-
HOYHBLIX aBTOMOOWASIX JIBUTa-
TeJb CTOMT He CIepejid H He
c3aju, a nocepenude. B Eppo-
e TOHKH OOBIYHO HPOXOAAT

Mopx paccyxpaer o Kaaccuueckod Mexanuke 39
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gJacb 6Bl JIHIWB MaJjgas [oJs

SHepruu ee KoieGauui'.

' Masenbkass memGpaHa He MoKer
H3Jy4aTh JOCTATOUHO GOJbUIYIO MOLL-
HOCTb, MOCKOJbKY JaBJeHHe BO3lyXa
no  of6e CTOPOHbI MeMOpaHbl  Bbl-
paBHuBaercsi. BMmecTo Toro uto6h
B0o30y/1aTb 3BYKOBYIO BOJHY B
OKpYdaIoUuleM BO3JyXe, MaJjeHbKas
meM6paHa «nepeKauHBaeT» MpHJe-
ralouiMe K HeHd cJOHM Bo3ayxa ¢
OJIHOH CTOpPOHB Ha apyryw. Pynop
MpelsiTCTBYeT TaKOMY BbIpaBHH-
BAHHIO JaBJjeduss. Bropoli Bakubii
30 (peKT — AU¢ppakuUs 3ByKa, B pe-
3yJbTaTe KOTOPOH MasieHbKasi MeMmG-
paHa H3jyuyaeT 3BYK BO BCEX Ha- !
npaejennsix. Pynop ycrtpausier au- |
PpakuHi0 Ha Kpasx MJA0CKOH BOJHBI, |
6saarogaps  ueMy BOJHa [OAXOJHT
K LIHWPOKOMY YCTBIO pymnopa, ocra-
Basicb GJHM3KOH K [JIOCKOH, H H3ny-
yaeTcd Tak, KAk ecdd 6bl KoJjeba-
aack 6Goabwasi meMm6paHa, miaowaib
KOTOpOA paBHa NJAOULAAH YCTbA py-
nopa.— [Tpum. ped.

1.61. 3ByK, no-BHAHMOMY, 06-
YCJIOBJIEH Kone6GaHUsIMH [1aB-
JIEHHS] B HEYCTOHYHMBBIX BHX-
PAX, BBIXOJSIIHX M3  [€HT-
paJibHOr0 OTPOCTKA CBHCTKA.

1.62. Pasnnune pasmepoB gu-
HaMHKOB OObSICHAETCS IBYyMs
OCHOBHBIMH TipHYHHaMH. Bo-
nepBbix, 6Gosabiwodl audodysop
He «ycreBaeT» KoJjebaTbes
C BBICOKOH YacTOTOH, H Ha
€ro NOBEPXHOCTH TNOSBJSIOTCA
u3ruOHbie BOJHHL. [TosTomy
B 06/1aCTH BBICOKHX 4acTOT
HCMOJB3YeTCHA <«JeKHH» ITH-
(bysop CpaBHUTENbHO MaJblX
pasmepoB. Bo-BTOpbIX, aHHa-
MHK [JOJIKE€H H3/Jy4aTb 3BYK
TakK, yTOObl OH 34TIOJHAJ BCe
noMeleHHe. YraoBsas iIHPHHA
IUPPaKUHOHHOH KapTHHBH 3a-
BHCHT OT COOTHOLUEHHS] MEeXIy
pasmepamH nuddysopa u qIH-
HOH 3BYKOBOH BOJIHBI. Bosub
MaJIOH JIJTHHE! (BBICOKHE 4acTo-
Thl) Ha 6GosabioM gHbdysope
O6yayT H3Iy4aTbCsl B MAaJoOM
yrjie, TO ecTb HalpaBJeHHO.

[Tostomy nJast TOro, uTo6bl BHI-
COKHE yacTOThl XOpOoIlo 3a-
MOJIHSIIH ~ TOMEIeHHe, OHH
JOJIKHBI HCXOJHTb H3 MAaJeHb-
KOTO JHHAaMHKa.

1.63. O6biuHo, KOra Mbl rOBO-
pHuM, 3ByK Gaarogapsi qiudpak-
UHH pacrnpocTpaHsercsi MOYTH
paBHOMEpPHO BO BCeX Hanpas-
JeHHaX. Paamepbl OTKpbITOro
KoHla pymnopa-meradona Be-
JIHKH 110 CPaBHEHHIO C AJHHOH
BOJIHbl 3BYKa, II03TOMY [H-
(dbpakuHs B 3TOM cayuae BhIpa-
Kena cna6o. B pesysabrare
pynop ycHJHBaeT 3BYK B OIIpe-
JeJeHHOM HalpaBJeHHH.

1.64. Hawe yxo BOCIpHHH-
MaeT HH3KHE TOHA JaXe B TOM
clydyae, ecJH OHH He H3Jy-
yaloTcsi  gHHamukoMm. [leso
B TOM, YTO, KOIJla yXO yJaBJIH-
Baer KoseGaHUA IBYX pasJiHu-
HBIX 4aCTOT, Mbl CJBIILIHM Tak-
XKe yacTOThl, paBHbIe HX CyMMe
H Pa3HOCTH, a KpOMe TOro,—
paBHble CYMMaM H pa3HOCTAM
HEKOTOPBIX 4acCTOT, KPaTHbiX
ocHoBHbIM. Haubosee oTuersin-
BO CJIbIIHA Pa3HOCTHAs 4acTo-
Ta (pasHOCTHBIHA TOH), KOTOpas
BOCIIpDHHUMAaeTCs KakK 6acoBbiil
3BYK.

1.65. Yacrota CJIBILIUM OTO
3BYKa 3aBHCHT OT CKOPOCTH
HCTOYHHKA 3BYKa OTHOCHTEJb-
Ho Halmonarteasi. Vamenenue
4acTOTH (B JaHHOM cJayuyae —
3ByKa) TIpH IBHXKEHHH HCTOY-
HHKa HasbiBaeTcs 3¢ddeKTom
Homnepa. Korma roHo4Hbil
aBTOMOOHIL  NpHOJIHKaeTCs
K HeNOABHXHOMY Habaoga-
TeJI0, YacTOTa <«peBa» ero
JBHraTejsl, BOCIPHHUMaeMas
HabjogaTesem, NOBbILIAETCS,
Korga e aBTOMO6HIb yna-
asietcst or HabJwgartens:, 4a-
CTOTa MOHHIKAeTCsl.

1.66. 1o cux mop ocraercs

HesCHbIM, KaK pa6oTaer JioKa-
Top Jerydyed mbiiu. Onuu Je-
Ty4yHe MBIILH H3J1y4aloT KOpPOT-
KHE HMIyJbChl  TOCTOSIHHOH
yactorst (ITH); orpaxeHubiit
CHIHaJs coobliaeT MbILIH O Ha-
JHYHH TIPEnsITCTBHsI (MJH Ka-
Koro-nu6o obwekra), a 1o
4acTOTe OTPa’KEHHOr0 CHrHaJa
OHa MOXET onpeiesHTh, C Ka-
KOH CKODOCTbIO OHA IBHXKETCS
OTHOCHTEJIbHO Hero {06 addek-
te Jlonnepa cM. 3agauy 1.65).
Hpyrue neTyune mbilid H3Jy-
4al0T 4acTOTHO-MOIYJHPOBAH-
Hetd  (UM) curvan. B srtom
c/lydae 4yacTOTHasi XapaKTepH-
CTHKa OTPa’KeHHOro CHrHaJja
MOXET HeCTH HHQpOpMalHIO
0 ¢opme, pasmepax, xapak-
Tepe TIOBEPXHOCTH MpPemnsT-
CTBHSI H PacCTOSIHHH [0 He-
ro. ITockonbky UM-cHrHaa He
SIBJISIETCS MOHOXpOMaTHue-
CKHM, a 3aHMMaeT HeKOTOpYIo
NoJOCYy 4acToT, TO B 3ITOM
cllydae HEBO3MOXHO oOflpefe-
JHTb CKOpOCTb OO6beKTa Mo
JOIJIEPOBCKOMY  CMELLEHHIO.
ITosTomy HekoTOpble JjeTyuue
MBIIIH AJISA TOJyueHHs Haubo-
Jee IOJHOH HHpoOpMauHH 06
00beKTe H3JYy4alT KOMOHHH-
poBauubifi T4 — YM-curuan.

1.67. ®ayKTyauuu JgaBJeHHs
He HACTOJBbKO BEJHKH, 4TO6GbI
MBI MOTJIH BOCIPHHUMATb HX.
Ho naxe ecau 6bvt 6poyHOB-
CKOe nBHXeHHe O6b10 6ogee
HHTEHCHBHBIM, MBI, CKopee
BCEro, BCE paBHO «He CJlbl-
majnau» 6bl ero, Tak Kak Mo3r
OThHABTPOBBIBAN 6bl  JI0GOH
TIOCTOSIHHBIA WYMOBOH CHrHAJI.

1.68. Ilpexmosoxum, BBl pas-
ropapuBaete ¢ KeM-HHOYIb
B KOMHaTre. Bbl ongHOBpemeH-
HO CJBILLHTE H HeMoCpPeACTBEH-
HYIO peub Bauwero cobecen-
HHKa, M ee 3BYKH, OTpaKeH-
Hble OT CTe€H H pasJHYHbIX
npegmeroB. Ecim B KOMHarTe,

Kparkune orBeTbl 179
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kaer» ux BBepx? Hecnoxnas
MOJle/lb 3TOTO [BHXEHHS KaM-
HeH, KOTOPYIO BIIOJIHE MOXHO
OCYILLECTBHTb B IUKOJbLHOM (DH-
3uyeckoM kaGHHeTe, OIUCaHa

boyau u bByprxapatom B pa-
6ore [522].

403; 522—526.

OcmoTHyeckoe faBaeHue
KanuaasipHble SIBJEHHSI
3amep3aHHe

3.106. Bcnyuunanue
3HMOH.
Ecrh uro-TO,

aopor

4TO He JHO6UT

OTpaKjeHHH,

UT0o OCBINbIO MO HUMH 3€MJIO

MYyUHT

U cBepxy cOpackiBaeT BaJayHbl,
Jlazelixu npo6uBaer A/

JIBOUX.

Pobepr ©pocr, «[lowunka cre-

Hol» (nepegod M. 3eunxesuua)

Ecau BamM  [Ipuxomuaoch
xuth Ha CeBepe, TO BHI, Be-
pOSAITHO, 3aMeyasH, dTO Ha
acdaabre 3umMol obpasyiorcs
BBINYKJOCTH, Ha GETOHHbBIX A0-
porax -— TPEWHHbl, @ HHOraa
3a 3UMY JIOPOTY CHJBHO BCIY-
yuaer (puc. 3.106). Buicora
BCIIYUHBAHUH JOCTHTaeT nopoi
30 cm. YTo BbI3BIBALT 3TH fABJIE-
nusi? [lepBoe, uTO MNPHUXOAHT
B TOJIOBY,-— 3TO OOBACHHUTbL HX
3aMep3aHueM U pacuiupeHHeM
BOJbl, CKOMHUBLIEHCS TMOJ MO-
BEpXHOCTbIO JAoporu. Oanako
JUIS CTOJIb CHIIBHOTO BCIyuHBa-
Hust noHanobusock 6bl  Tak
MHOTO BOJBl, 4TO 3TO Mpej-
[I0J0XKEHHE MNPHXOJHTCS  OT-
BepruyTb. YTo ke BbI3bIBaeT
BCIyUHBAHHE 1OPOrH?

338, c¢. 131—133; 403; 520;

540, ¢. 336—340, 366—368.

Puc. 3.106. Benyuusanue dopoeu 3umoil.

Kanuaasipuocrs
OCMOTHYECKOE [aBJIeHHE

3.107. «3akopauuBaHHe» KHp-
nHu#ofl creHbl. Kupnuuuee
CTEeHBl YacTo MPOMOKAIT, 0CO-
Genno y semau. OnauH U3 cro-
co6OB NpefoTBPATUTh ITO Ta-
KOB: CTeHY 3a3eMJslioT, Co-

€/IMHASl ee MpPOBOAOM C 3alH-
ThIM B 3€MJIO0 METANTHUECKHM

crepxkuem (puc. 3.107). Ilpu

78  duanueckuil deitepsepk

3TOM He HCTOJIb3YETCH HUKAKHX
6aTapell HIM APYTHX HUCTOUHH-
KOB TOKa --- TOJILKO TPOBOJ
v cTepxeHb. Kak rakoe «3a-

MBIKaHHE HAKOPOTKO» MOXKeT
ClIacTH CTEHY OT [POMOKA-
HHSA?
527.

Puc. 3.107. [Ipocywra kupnuunoti
CTEHBL € HOMOULLIO INEKTPUUECKO-
20 303eMACHUS.

l'losepxnocmoe HATHAXCHHE

3.108. MbiabHbie ny3bipd. Ka-
KHE CHJIbl yIepXXUBAIT MblLIb-
Hbll ny3pipb? Hmeer au on
B TOUHOCTH ChepHuecKyto Gop-
My? KakoBo naB/jeHHe BHYTPH
nyseipsi? Kak ou Bemer cebs
B BO3jlyX€: MOJHUMAETCsT BBEPX
HAH onyckaercss BHU3? EcTb
JH Ha TMOBEPXHOCTH MYy3bIpH
obsacth, B KOTOPOH paspbiB
HauboJsee BEpOATEH?

322; 528—532;
c. 333—336.

533; 540,

INosepxHocTHOE HaTAKEHHE
BLITAAKHBAWOWAS CHJAA

3.109. MbisibHbBIe NY3bIPH «HA-

o6opor». MplibHbIe MMY3bIpH
«Ha060pOoT», y KOTOPBLIX BOAE
H BO3YX MEHSIOTCS MeCTaMH,
MOXHO 6e3 Tpylda MOJY4YHTh,

— BosaywHan

Z ofonouxa

Puc. 3.109.
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Mpoexvop co cnaipom, NpoexTop co cnaligom,
CAGNBHHLIM YBpe3 CRENEHHEIM Yepes

KpacHbiit hmnsTp 3eneHslii GumTp

Puc. 5.128. [lemoncrpayus ysero-
8020 apexra JIanoa.

yepes 3eJ1eHblil) ¢ OLHOTO H TO-
ro Xe IBeTHOro neiiza)a? Pa-
3ymMeeTcs, J[Ba YepHO-GesbiX
cylafijia: yTo eIle MOXHO MOoJTy-
YHTb Ha 4yepHO-GeJiol mJeHke!

Teneps,
JLHANpPOEKTOpamMH,

[P Y ———

NoJIb3ysiCh  JABYMH }
Ccnpoenu- -

py#iTe CBOM cJaii/ibl Ha 3KpaH,
K&K [0Ka3aHo Ha puc. D.128.:
ITepen OGBEKTHBOM MPOEKTO-
pa, uepes KOTOpHIH Npoeuupy- :

€TCs1 AHaNO3UTHB, CHEJAHHBIH .

yepe3 KpacHblif cBeTOGHILTP,

NOCTaBbTe KpacHb GUILTP;

«3€JIeHBIH»  IKe
MOXHO NPOeHPOBaTh B OObIY-

HOM Oesiom cBere. YTO ke BHI |

yBHAHTE Ha 3kpane? Hecmor-
psi Ha To uTO o6a chaafina uep-
HO-6eJible M NPH NPOEKUHH BHI
NOJIb3yeTech TOJBKO KPacHBIM
LBETOM, COBMELUEHHOe Ha 3K-

AHANO3HTHB ;

paHe H306paX<eHHe NMOJHOCTHIO

BOCIIpOH3BeNeT BCIO

rammy .

Kpacok coTorpapHpoBaHHOrO

neM3axa.

Jlasa 3TOH uwead npUropHwbl
OOBbIYHBIE CBeTO(QHJIBTPLI.
EnuHcTBeHHOE, UTO HYXHO,—
3TO ABa (PUIbLTPA pa3HbIX LBe-
TOB; BIIPOYEM AOCTATOYHO Ja-

K€ OJIHOTO UBETHOro ¢GpuJabTpa, :
HO TOTJa BTOPOH CHHMOK HYX-
HO cnenathk B 6esioM cBere. O6a
chaiija MOXHO naxe cuenatb ~ wart A. B. Amer. J. Phys., 20,
uepe3 (MJILTPbI OAHOTO uBeTa, . 247 (1952).]

Juilb 6bl JJHHBL BOJIH MPO-
NyCKaHUsl y HHX cJerka of-
JIMYaJIUCh.

ITouemy e Ha 3kpane noJ-
HOCTbIO  BOCCTAHABJHBAIOTCH
KPacKH HCXOJHOTO OG'beKTa,
XOTH, KaK Ka3aJoch 6bl, B KaX-
JIOM CHHMKe HHpOpMauusi o
uBeTe IMOJIHOCTBIO yTpayeHa?
A tenepb BepHemcsi K Halemy
BOMPOCY: €c/d MpeiMeT Bbl-
TJISAMT CHHUM, TO NOJIXKEH JIH
OH 00513aTe/IbHO  HCIYCKaTb
CHHHI LBeT?

1236—1239; 1566; 1567; 1350.

XpomaTnueckan aGeppaumus

5.129. MNaaen <«okpauuBaeT»
okHo. ITpocnenure onHum raa-
30M 3a naJbleM, MenJeHHO
nepeMenias ero B noJje 3peHus
N0 HanpaeJeHHI0 K OCBelleH-
HOMY COJIHLEM OKHY, KOTOpOe
HaxoJHUTCH € MPOTHBOMOJIOXK-
HO# OT Bac CTOPOHBI KOMHATHI.
Enpa nasen Haumuaer 3akphbl-
BaThb M HCKaXaTb BHIHMOE
H300pa)keHHe OKHa, MpHJe-
ralouas K naJjbly yacTb H306-
pa)KeHus OKHa CTAHOBHTCH
KeNTO-KpacHo# (puc. 5.129).
Korpa »xe naseun noxoaur ao
NPOTHBOMOJOXHOH  CTOPOHBI
OKHa, Ta OKpallHBAeTCH B CH-

Kamerca cuinm

Puc. 5.129. [Jacobs S. F., Ste-

Ona NOoBCIOAY SIBJASIETCH B LBETE

| HUH uBerT.

(Tor xe 3ddekr
MOXHO HabawnaTb U Ha Jam-
NOYKe HAKAaJUBAHHS, TOJBLKO
CHHHH LBET B 3TOM ciyuyae 6y-
ner ropasno ciabee.) ITouemy
H306paXx<eHHe OKHa OKPAILHBA-
€TCH U 0YEMY Pa3HbI€ ero CTOo-
POHBI OKPaUIMBAIOTCS M0-Pas-
HOMY?

538; 1091, 1. 1, c. 175, 176;
1516.

Bocnpusitue uBera

5.130. LiBera uepHo-Genoro
aucka. MOXHO JiH pasiiduuTh
KakHe-JIH60 1BeTa Ha w4epHOo-
GeJsi0# mosepxHocTH? Kak npa-
BuJjo, Her. Onnako cresaiite
JHCK € 4YepeNyloliuMHCST yep-
HbIMH H O€JIbIMH CEKTOpaMH H,
Bpawasi ero ¢ OTHOCHTEJbLHO
HeCOJIBIION CKOPOCTLIO, MPH-
CTaJbHO CMOTPHTE Ha Hero,
cTapasich He 3aMeyaTh OTJedb-
HHIX CEKTOpOB. Yepes HecKob-
KO MHHYT MepenHHe [0 OTHO-
IIEHHIO K HaMpaBJeHHIO Bpa-
LIEHUS] Kpasi GeJbiX CEeKTOPOB
CTaHYT KPACHBIMH, a 3af{HHe —
cuiumu. (Ilpu pasubix ypoB-
HSIX OCBEIIEHHOCTH OTTEHKH
6yayr passauunbiMu.)  Tlpu
BpalleHuH ¢ OGoJbluell cKo-
pocTeio GeJible CeKTOphHl CTa-
HOBSITCS] KPAacHbIMH, d 4ep-
HbIE—UYaCTHYHO OKpPaUIHMBAIOT-
Cs1 B 3€JIEHOBATO-T0/y60ii LBET.
ITpu nasbHeliueM yBesuueHHH

Puc. 5130. Yepuo-6eamii Ouck
npu 8PALYEeHUL KAKHETC OKPALULEH-
HbIM.
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BoiTaakuBawomas cHJaa

4.70. Buxpb B uvaiike kode.
OCTOPOXKHO TOKPYTHTE JOXKEeU-
KO B yallKe ropsadero xode,
Tak yToObl Kode Hauasa pPaBHO-
MepHO Bpawarbesi. Tenepb ak-
KypaTHO TOHKOH  CTpyHKO#
BJAUBANTE XOJOAHOE MOJIOKO
B LEHTP YALIKH, U Bbl YBHIHTE,
yro Tam ofpasyercAd He6GO/b-
WoH BHXPb; BO3MOXHO, BHI
3ameTuTe U Hebouabllioe yray6-
Jenue B ero cepennne. Ecin xe
BJIMBATb B KO(he ropsiuee MoJO-
KO, TO Buxps He Gyzner. [Tlouemy
BUXpb BO3HHKaeT B [1€PBOM
cayyae?

755.

Konsekuusn
BUXPH

4.71. Nbinessie BuxpH. [Touemy
B MyCTBIHAX Y JPYTHX MeCTax,
rAe MHOrO MbIM HJIH [eckKa,
4aCTO BO3HHUKAKT  MbljeBble
BuXpH? BBepx WJaH BHHM3 ABH-
XKercs BO3AYX BHYTPH BHXpeH?
HUmetoTr Jsu BHXPH, NOAOGHO
UHK/JIOHAM, KakKoe-TO MNpeano-
YTHTE/JIbHOE HanpaBJeHHe Bpa-
nenus? Kakum o6pa3om He3a-
METHbI€ Ha MepBbIA B3IV J0O-
KaJibHble H3MEHEHHS B ABHXKe-

Puc. 4.71. Howresoii suxps.

HUH BO3[lyXa MOTYT BhHI3BaTh
BUXpH (HAnpumep, CyC/aHK, 6e-
I'yului no mycTblHe, OCTaBJfAET
3a coBoM cJieq H3 MecyaHblX
Buxpeit) ? [Touemy mouru Besi-
KWH NblJIeBOA BHXPb J€PXKHTCS
He 6oJlee TPeX-YeThIPeX MHHYT?
Hcuesaer a4 oH B pesyJbTare
TypOyJEeHTHOCTH HJH H3-33 TO-
ro, 4TO TepfAeT UCTOUHHK IHEep-
run? Ilouemy, HakoHeU, nO
csoelt dhopme (puc. 4.71) 0b-
JieBOH BHXPb CKOpee MOX0XK Ha
llecouHble 4acol, 4eM Ha o0blu-
HBIA cmepu?

756—764; 1539; 1540.

4.72. Ornennbie suxpH. [Toye-
My BOJH3H H3BepTaOULHXCHA
BYJKAHOB, JIeCHbIX MOXapos,
60JbIUIMX KOCTPOB 4acTo obpa-
3YIOTCSl OTHEHHble BHXDH, Ha-
MOMUHAMOLIHE CMEPUH?

765—772.

4.73. Tymanusie suxpu. Cyuie-
CTBYET ellle OJMH THI MPHPOJ-
HbIX BUXDEH, KOTOpBIH, OJHAKO,
penko ynaercst HabJaaTh,—
3TO TymanHble BuXxpH. OHu 06-
pasyloTcs 3UMOH B TyCTOM TY-
MaHe HA/J HEKOTOPbIMHU He3a-
Mep3aIUMH 03epamMu, TakKH-
MH, Hanpumep, Kax osepo Mu-
yurai. Moje/lb TAKOro BHXPS
Bbl MOXKeTe MOJYYHTb J[0Ma,
HanpaBHWB MOTOK XOJOJHOrO
BO3/1yXa HAaJ MOBEPXHOCTHIO
BAHHbLI, HAMOJHEHHOH TeJIoH
BOJIOH, IPH 5TOM BO3/1yX B BaH-
HOH KoMHAaTe JA0JXKeH ObTb
BJaXHbIM. [ToueMy BO3HHKaIOT
TyMaHHble BHXpHU?

773; 774.

4.74. Kanns co3paer BUXpeBoe
Koablo. Ecan kaniwo nopkpa-
IIEeHHOR BOJIbI KAlHYTb B CTa-

Puc. 4.74. [Ipu Odsuoxenuu 6rHu3
8Uxpesoe KoAe4KO nooKpauLenHol
8006l pacwupaeTcsa.

KaH ¢ YHCTOH BOJMOH, TO MOXKHO
3aMeTHTb, KakK INpH BCILIecKe
o6pasyercsi BUXpEBOE KOJbLO,
KOTOpOe pacliupsieTcsi, omnyc-
Kasicb BHHU3 (puc. 4.74). Mo-
)KeTe JiH Bbl OYKBaJbHO Ha
nansbuax OOBACHUTHL 3TO fABJE-
Hue. Kak Bpawaerca KHI-
KocTb B KoJbue? [louemy BO
BpeMsi Bcmjecka o6pasyoTes
M jpyrue (MeHee 3aMeTHHIE)
KoJbLa?

155, c¢. 103; 775; 776; 777.

4.75. NMpuapaunslii caex. Eciu
KYCOK KapToHa, OIylleHHbIH
BEPTHKAJIbLHO B COCYHl C BOJOH,
pe3KO MEPEMECTHTH B TOPH3OH-
TaJjbHOM HanpaBJeHHH, Kak
nokasaHo ua puc. 4.75,a, TO
Ha MOBEPXHOCTH BO/bl BO3HUK-
HyT aBa caena. [Touemy? Ecan
KapTOHKY MepeMeliaTh HEMHO-
ro 6okom (puc. 4.75,6), TO OHa
OCTABHUT TOJbKO OOHH CJel.
[Touemy?

1481.
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3.12. MenHUMHCKUH  TepMo-
merp. Korna Bbl H3mepsiere
TemMnepaTrypy, Ten/jao Ballero
Tesla 3acTaBJ/isieT pPTyTb B rpa-
NyCHHKe paciupsitbes. [Toue-
MY CYXeHHe B Kanuwuispe
(puc. 3.12) He maer ynacThb
CTONOHKY PTYTH [OCJAe TOro,
KaK BBl H3MEpHJIH TeMneparty-
py? Beab npu pacwupeHuu
PTYTh mpouwia Hepes 3TO CY-

3.13. HarpeBanue pe3HHOBOH
Jgentbl. Pacrsinute HenanyThl#
PE3HHOBLIHA LIaPHK U KOCHUTECH
ero auuom. OH Ttenanbiid. Te-
nepb ormycrure ero. OH cran
npoxJaigHbiM. [Touemy?

Ecnu pe3uHoByl0 JeHTy Ha-
rpeTb, OHA YKOpauuBaeTcs.

3.14. Xon uacoB. [lockosbky
MeTaJ1 MPH HArpeBaHHH pac-
uupsiercs, a OajaHcup pyu-
HbIX 4aCOB C/leN1aH U3 MeTaana,

xenue. [loyemy Xe oHa He
NPOXOAHMT uepe3 Hero, Korjia
cxumaercs? ([lonymaitte elue
Hajg TeM, NOYeMy H3MEepeHHe
TEMIIEPATyphl  TEPMOMETPOM
NPOACIKAETCH LOBOJNBHO A0J-
ro — okoJo 10 MuH, a «cTpsx-
HYTh» TEPMOMETD MOXKHO NpaK-
THYECKH Cpa3y »Ke Moc/je H3-
MepeHUS TemrnepaTyphl.-—
Ped.)

ITouemy pesuHa Bedger cebs
NPOTHBONONOXKHO  MeTaaay?
Yem oTiHyaercs ee CTPYyKTypa
OT CTPYKTypbl MeTasia? Ha
puc. 3.13 n3obpaxeH JBH-
rateqnb, JAeACTBHE KOTOPOro
OCHOBAHO Ha 3TOM CBOHCTBe
pe3unsl. Bwmecto cnuy ero

TO, Ka3anoch Obl, 4achl LOJK-
Hbl HIATH [O-Pa3HOMY B XO-
JIOHYIO U B KapKyl MOroay?

[Touemy mnoka3sanue TepMoO-
MeTpa Ha MTHOBEHHE YMeHb-
waeTcs,  ecaH  TepMoMerp
CYHYTb B TOpsiuyio BOALY?
(He neperpepaiite TepmMomerp,
HHaue OH JIOMHET.)

160, c. 114; 317, c. 117, 118;
129; 329, c.50; 330, c.41;
331, ¢. 6; 570.

Puc. 3.12.

KOJIECO HUMEeeT DEe3HUHOBbIE JIEeH-
Thl — MpPH HarpeBaHHH HX JLITH-
Ha yMmeubliaercs. M3-3a cwme-
IEHHA LEHTPa TAKECTH KoJe-
CO HAYHHAET IOBOPAUYHBATLCH.

155, ¢.244; 332, 1.4, ea. 44,
§ 1; 333—337; 590.

Puc. 3.13. Tenrosod dsucareas Ha
pesunogbix aexnrax. [Peidnman P.
u Op. PeliumanoscKue aekyuu no
¢usuke.— M.: Mup, 1966—1967,
1976—1978.]

9, ¢.82; 160, c.125; 317,
c. 129; 329, c. 43; 330, c. 90;
331, ¢. 23.
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MAarHHTa, HO He MPHIET BO Bpa-
LIeHHe. Tenepb BCTaBbTe MeX-
Iy IDHCKOM H MAarHHTOM Mel-
HbIf JIUCT, TEM CAMBIM 4acCTHu-
HO 3IKpaHHpYsl AHCK OT Mar-
HUTHOTO mossi. JLHCK TyT Ke
HaukeT Bpaumatbest. [lTouemy?

1321, c. 82; 1410, ¢. 329—334. i
i
i
i

Puc. 6.22. Koeda mednas naactun-
K@ 4aCcTU4HO 3aKpbLeaeT OUCK, OH
HauuHaeT 8pauarsCs.

s
|

HUupykuus

6.23. ABTOMOGHJAbHBIH COHAO-
merp. IlpuTsirnBaer nu noaKo-
BOOOpasHbld MarHHT aJioMH-
Huesbie npeametsl? Kak mnpa-
BuJI0, HeT. ([louemy?) Onnako
MOXHO cjenaTb YCTPOHCTBO,
B KOTOpPOM aJIOMHHHHA O6yaer
IBHraTbcd 10N  JeHCTBHEM
maruura. IlogBecbTe mnOAKO-
BOOOPA3HbIH Mar{HT Ha HHT-
Ke Haj aJlOMHHHEeBBIM IHCKOM
(puc. 6.23). [duck crenyer ykK-
penuTh Tak, 4YToObB OH MOT
BpallaThCcs BOKPYT OCH, Tpo-
XOAALLEeH uepe3 €ro UeHTp.
Eciu Tenepb pacKpyTHTb mar-
HHT, TO IHCK HAaYHeT BPalaTh-
cs1. Bymer sin auck BpauiaThes
B Ty )€ CTOPOHY, YTO H Mmar-
HUT? [Touemy msisi 3TOrO OMMBITA
TOIHTCS TOJBKO aMIOMHHHI?'

' OnbiT XOpowWwo nonyyaercss H C
MeIHbBIMH AucKaMu.— [Tpun. peo.

-
Huck 6yner oTTajlKHBaTbCs OT l

Noacrasxa

Puc. 6.23. [lpu spaujenuu maenu-
TQ aitomunuessiti Ouck Toxe Ha-
HuHaeT 8pauarsbCs.

[IpumepHo Tak xe paGoraer
CIHIOMETD aBTOMOOHUJSI, C TOH
JIHWb pa3HHULEH, 4yTO B aBTOMO-
OGHIbHOM  CIIHAOMETpe Bpa-
ILAMHACA MardHUT HaXOIHT-
Cfl BHYTPH KpPYIJIOH aJIIOMHHH-
€BOH KOpOGOYKH, K KOTOpOH
TPHKpeIJIeHbl CTpeNKa H mpy-
XKHHKa; KopobouKka He Bpaia-
€TCsl, TaK Kak ee ynepKHBaer
NPy>KHHA.

155, ¢. 344, 592, c. 87; 1419,
c. 329—334.

6.24. «BeuyHoe» MaruuTHOE
aBHKeHHe, M3  mHOXKecTBa
3a6aBHbIX BeuHbIX JBHrare-

Jel, Korga-JaH60 NpUIyMaHHbIX
JIOAbMH, OJHHM H3 MpocTeH-
IIHX ABJSETCS ABHraTesb, cae-
JaHHbH  ermuckornom Yecrep-
ckuM B 70-x romax XVII B.

(puc. 6.24). Maruut, ykpe-
IJIEHHBIH Ha CTOHKe, [JOJIKEeH
TSIHYTh ~ JKE€Je3HblH  lapHK

BBEPX 110 HAKJOHHOH TMJOCKOC-
TH, TIOKa TOT He TMOIHHMETCS
o orsepcTusi BBepxy. [Iposa-
JHBILHCH B OTBEPCTHe, LIapHK
CKaTbIBAETCS1 BHH3 TI0 KeJsoby
H CHOBa NoJ JQeHCTBHeM Mar-
HHTA HAaYyHHAeT [BHraThCs

AaeKTpuuecKuit 3Joaeil W BosmeGHOE KONEUKO

§
5

TH. 3a6aBHO, He TpaBia JH?
[Touemy xe 3ToT aBHrartesn
He paboraer?

1325 (cm. rakme 1322—1324).

Marrur

BoaspatHoiR
wenob

Puc. 6.24. MoOdeav «seunoeo Osu-
2arens».

Panpunodusuka
H ¢H3HKa

HOHOC(EPbI
(6.25—6.31)

dusuka nonochepn
nja3mMeHHasl 4acToTa
JNEKTPOMATHUTHbIE BOJIHBI

6.25. JlasbHocTh npuema pa-

; JHO- H TECJEBH3HOHHbIX CHIHA-

h

!
F

Jaos. Hekoropoie siBjenus B
; PaIHOTEXHHKE BCerga INpHBO-
, IHJIH Mensi B HejoyMenue. [To-
yeMy, HalnpHMep, CTaHIHH
IOJHHHO- H CPeIHEeBOJHOBOIO
JAHATa30HOB  HOYbIDO MOXHO
NIPUHUMATL Ha ropasgo 60Jb-
€M pacCTOAHHH, 4eM JHeM?
Huorma camuii npocroit ge-
IWIEeBbIH TPaH3HCTOP «JOBHT»
CTaHUHIO, HaXOASILLYIOCs 3a
ThicA4H Kuaomerpos. (MmeHuno
1I03TOMYy npasusia, paspabo-
Tanubie PegepanbHON KOMHC-
cHeH cBsI3H, O0S3BIBAIOT MHO-
rHe pajHoBelaTebHbIE CTaH-
IIHH YMEHbLUATb C HACTYILJIEHH-
€M CyMepeK CBOK MOILHOCTD
HJAH jJaxe BooOOLIe MNOKHIATb
3¢up.) Jliogu 6bl1u B BOCTOD-
re, korga MapkoHH Bnepsble

BBEPX 10 HAKJIOHHOH IJIOCKOC- I nepegaj CHrHajabl 6ecrnpoBo-

s

{

¢

e

155





index-191_1.png
BeHb BOJbI NOJAHHMAaeTcsl. YBe-
JIMYeHHe TOTOKa BOJbl CKBO3b
3eMJI0 MOXEeT HaCTOJbKO TMO-
BBICHTb COJEpXKaHHEe B HeH
B3BEUIEHHBIX YacCTHL, YTO BO-
Ja CTaHeT HENMpHroJHOH AJs
TTHTbS.

3.5. ¥V meHbliero mapHuka pa-
OHYC KPHBH3HBl MeHblle, I0-
3TOMY CHJBl YNPYTrOCTH, OeH-
CTBYIOLIHe Ha Ji060H MaJsbiid
y4acTOK  ero IOBEepXHOCTH,
uMeroT O60ablIyI0 paBHOIEH-
CTBYIOILYIO,  HalpaBJEHHYIO,
K UEHTPY, ueM y wapHka 60Jib-
wero paguyca. [Ilockoabky
CHJIa, HalpaBJeHHas K LEeHT-
py, OoJablue, TO H JaBJjeHHe
BHYTPH MaJIeHbKOTO LIapHKa
6oabule, gem BHYTPH G6OJb-
woro.  IJtuM  oObsICHAETCSH
TakKxe, NOoYeMy BHauaJje lla-
pPHK HajgyBaTb TpPyAHO, a IoO-
TOM, MO Mepe ero pacluHpe-
HHSI, TIOCTEMEHHO CTAaHOBHUTCH
Jlerye: HanpanJIeHHbIe K L@HTPY

YIpYrHX

paBHOAEHCTBYIOLLHE
CHJl yMeHbLIaTCs '

! B cayuae pe3sdHOBOro wapuka
HE MEHEE BaXKHO M TO 06CTOATEIbCTBRO,
YTO NpH pPa3fyBaHdd IAPHKA yMeHb-
WwaeTcsi TOJIIHHA ero CTEHOK, a CJe-
A0BaTelbHO, H €ro  yIpyrocTb.—
ITpun. ped.

3.6. BcoiencrBHe TOro, uTo Ha
JHe TOHHEeJsI [aBJeHHEe Bbillie
atMocepHoro, uacTb yrJe-
KHCJIOr0  rasa  ocraBaJjach
B pacrBope. OpHako, Kormga
noYyeTHBIE TOCTH NMOJHAJIHCDH HA
NOBEPXHOCTb, a3 HAYaJ BbIXO-
JHTb W3 pacTBopa, H, 4TOOHI
3aMeIJIHTb 3TOT MNpollece, UM
NPHILIOCh BHOBb CIIyCTHTBCSI
BHH3. BoT go uyero wmoxer
IOBECTH .JI0Jaed TPHCTPacTHe
K aJkoroJio!

3.7. Ecau 1mo xoay BCHJBITHSA
He BBIIYCKaTb HENpepbIBHO

BO3AYX, TO MOXHO T[OpBaTh
JIeTKHEe,  TOCKOJBKY  06beM
BO3/yXa B HHX YBEeJHUHBAeTCH
C YMEHbIUEHHEeM  BHEUIHero
aasiaedusi. IIpH  BCIABITHH
napuHaJgbHOe JaBJeHHe yrJje-
KHCJIOro rasa B JIETKHX 3aBH-
CHT OT BpPEMEHH HEJIHHEHHO,
TakK KakK Bbl Bce BpeMsl BblJbl-
xaere yacTb rasa. [uy6uha,
Ha  KOTOPOH  mapuHaJbHOe
JaBJeHHe YIJIeKHCJO0ro rasa
MaKCHMaJlbHO, OMNpeaensieTcs
cjeIylOIUM 06pa3oM: OT Mak-
CHMaJbHOH TJIyOGHHBI TOrpy-
JKeHHusi (Ha KOTOpo# 6bl1 che-
JlaH TIOCJeAHHH BIOX B TOX-
BOJIHOH JogKe HJH H3 6aJJo-
Ha), BbIpaxKeHHOH B @QyTax,
caenyer oTHATb 33 ¢yTa u pe-
3yJbTaT pasgenuTh Ha 2.

3.8. BosgywHble NOTOKH 06y-
CJIOBJIEHbl [IaBHbIM 00pasom
pasjHudeM B arMmocpepHoM
naBjaeHHH. EcaH neuiepa umeer
6oJblie OIHOIO Bxojga, TO
BO3YX MOXeT UHPKYJHPO-
BaTh MeXJ1y HHMH OJjaropaps
pasHOCTH TeMMepaTyp BHYTPH
H CHapy»XH Iewiepol.

3.9. PassqnuHble TKaHH TeJa
HachlalTCA rasoM H Bbijie-
JISIIOT €ro C pasHbIMH CKOPOCTSI-
mu. Paccmorpum, Kk npumepy,
Tako#l cJayyail: TOrpyxeHue
NPOHCXOIHT MTHOBEHHO, BOJO-
Jas ocraercs Ha aHe 30 MHH,
a 3aTeM BCIJIbIBAeT B CO-
OTBETCTBHH C KpHBOH Je-
KomipeccHH. TKaHH, KOTOpbe
NpH TMOrpyXKeHHH OBbICTPO Ha-
cblllaJHCh a30TOM, TaK e
6bi1cTPO  BbICBOOOXKIAIOT  €ro
B TepBble MHHYTHl MOAbEMA.
Txaun ke, KOTOpbIE BIHTHIBA-
JIH a30T MeAJeHHO, COXPaHSIT
€ro ¥ Torjga, Korja gaBJieHue
B HHUX JIHIIb HE3HAYHTEJNbHO
npeBblllaeT AaBjeHHe a30Ta
B KPOBH; 1TO3TOMY OHH OTHAIOT
asoT He cToslb OblcTpo. Bor
nouemMy BHauaje, Koraa asor

BBIXOJHT H3 JIE€rKO OTHAMLIHX
ero TKaHeH, BCOJIBITHE TIpoO-
H3BOAHTCA OBICTPO, a IIOTOM
sameaasiercsi, 4ytobbli  a3oT
ycreBaJH OTAaBaTh MEIJIEeHHO
BbIAEJSIONIHE er0 TKaHH.

3.10. Ilo mepe TOro Kak rops-
yasi BOJa HarpepaeT KpaH, ero
MeTaJl/THYyeCKHe [eTalH pac-
WHPSIOTCS M TepeKpbIBAOT
NIOTOK BOJHI.

3.11. Buauane seg o6pasyer-
Csl HAa CTeHKaXx TpPyObl U 3aTeMm
HapacTaeT 1O pagHycy BHYTPb
A0 Tex TMop, IMoKa JejgsiHas
npobka He nepekpoer TpyOy.
[Toka 3T0 He caydHTcst, H36BI-
TOK BOIbl, OOYCJOBJIECHHBIA
ee paclIHpeHHeM TMpH 3aMmep-
3aHHH, TIPOCTO BLITAJKHBa-
ercsi B Marucrpaib. Ho Kak
TOJNBKO BO3HHKaeT 1poOKa,
pacliHpeHHue samep3awlled
BOABI B MPOCTPAHCTBE MeXIy
npoOKOH H KpaHOM TpHBOAHT
K CHJIBHOMY MOBBILIEHHIO [aB-
JeHHss B Tpybe, H ecaH
KpaH 3akpbiT, TO Tpy6a paspbt-
Baercsi. Tpy6bt ¢ ropsiuei Bo-
JOH paspbiBAOTCS 4aule, Tak
Kak 1npH 6oJjiee BLICOKOH TeMmme-
patype ymeHbllaercs 3¢ddek-
THBHOCTb LEHTPOB 3amep3a-
HHS, C KOTOpPBIX HauHHaercd
o6GpasoBaHHe JbAa. ITO B CBOIO
ouyepelb CHHXKaeT TemIlepary-
py samep3auHusa. [losTomy BOOA
B ropsiueil Tpybe nepeoxsuax-
JaeTcsi, TO eCcTb OXJa)Kaaercs
nuxe 0°C, a sarem BHe3an-
HO HauHHaeTcsi 6bicTpoe ob.e-
aeHende. Ilpu sTom Jensias
npobka pe3Kko pacllHPAETCH,
3axBaTbiBasi  6oJbluie  BOIbI
B NPOCTPAHCTBE MEXAY Npob-
KOH M 3aKpbITBIM KpaHOM,
H paspbiB TpyOb CTaHOBHTCH
6oJiee BepOATHBIM.

3.12. [duamerp cyxeHUss Ha-
CTOJIBKO MaJl, 4TO PTYTb NpO-
XOMHT uepe3 Hero TOJbKO MOJ

Kpartkue oTBeThl ‘ 191
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Kaxja10ro ¢.108 OpHEeHTHPOBAaHbBI
TapaJaesabHO IIJAOCKOCTH 3TOr0

caost. OpHeHTauust xe Mmoje- |

_KYJ OT CJ0S K CJI0I0 MEHSIeTcs,
TA4K 4TO, eCJH  JABHraThes
B raybb Kpucrassaa, KoHel
BEKTOpA, YyKasblBawliero ua-
npasJjeHue OPHEHTAIHH MoJe-
KyJj, OyieT OIMUCBIBAaTb CHH-
pajb. MsuHa BOJHBL CBeTa,
OTpakaemoro KPHCTaJIoM,
OTIPEAENSIETC  pPaCCTOSIHHEM
MEX/y BHTKaMH 3TOH cnupa-

au. CBeT ApPYIrHX IJIHH BOJIH |

GecrnpensiTCTBeHHO
CKkBO3b  KpHcraan.  Cxkumasn
KpHCTAM  (KOPNYC HIPYHIKH
clenaH M3 THOKOH yrpyro#
NAACTMACCH) WM H3Melsisi
€ro TeMIeparypy, MOXHO H3-
MEHSITh IJIOTHOCTb BUTKOB CITH-
pajdH H TeM caMbiM [JIHHY
BOJHbI CBeTa, KOTOpPHH oTpa-
HKaeTcs KPUCTAJLIOM,

TIPOXOHT

5.94. Counas roayGasi okpac-
Ka BepxHell CTOPOHBI Kpbulia
6a6oukHn Morpho oObBsCHSIET-
cs HHTepdepeHIlHeH cBeTa B
TOHKMX IJIEHKaX -— 4ellyHKax,
pacio/iOKeHHbIX  napaJiesb-
HO KpblIYy Ha TOHEHbKHX TNpO-
KHJIKAX, BLICTYHAKLIHX DOUTH
IIePNCHAHKYJSAPHO  IJIOCKOCTH
kpowia. Yacts 6Gesloro cBera,
nonajawiuero  Ha  IJIEHKY,
oTpaxaercsi (HasoBeMm ee Jy-
yoM A), a uactb HPOXOIHT
BHYTPb nJeHku. [lpolegiuini
BHYTPbL MJIEHKH CBET 4aCTHUYHO
OTpa)Kaercss OT ee HHXKHed
NOBEPXHOCTH (IyCTb 3TO Gyier
Jy4 b)) H BbIXOAHT Hapyxy
napa/ieasio Jayuy A. Jlyuu
A u b, unrepdepupys, moryr
YCHJIHBATLCH HJIH OCIaBMSITh-
€Al ~— 3TO 3aBUCUT OT PA3HOCTH
ux ¢as. [locneyHsisi B cBOWO
ouepelb onpejgesnsiercs: AJHHOA
BOJIHBI CBeTa, TOJIHHOH H 110-
KaszaTeJseM NpeJOMJICeHHST IAeH-
KH, a TaKxXe yrJaoMm, noj KoTo-
pBIM CBeT BXOAHMT B [JIEHKY
H BBIXOOMT H3 Hee. Ecau crer

240  dusuyeckuit peitepsepk

najgaet nepreH IHKYJISPHO
NJeHKe, TO Pa3HOCTb a3, NpH
KOTOPOH JIyuH B3aUMHO YCH-
JMUBaWTCSA, HabJawaaeTcst s
IJTHHBL BOJIHBl, COOTBETCTBYIO-
we#t cunemy usery. [lpu apy-
THX [JIMHaX BOJH pPAa3HOCTb
(a3 TakoBa, uTO JIyuH B3aHM-
HO ocaabasioress.  [Tostomy
HabJogaTes b BHAHT TOJbKO
cuHH# uBeT. Ecau cBer magaer
Ha KpPbLIO NMOJ APYIHM YIJIOM
(MJIH MBI CMOTPHM MOJ APYTHM
YrJaoM), TO NyTb Jy4a BHYTPH
INIEHKH H BMeCTe ¢ HHM pas-
HocTb a3 usamenstioresi. Cie-
JOBaTeNbHO, H3MEHSIETCS H
IJIHHA BOJHbI, COOTBETCTBYIO-
Lasi «yCHJIHMBAIOLLeH» HHTEp-
¢bepenuu, mosromy Habjwoga-
TeJb BHAMT CHHHH UBET He-
CKOJIbKO JIPVYIOr0 OTTGHKA.

5.95. TemHble JIHHHH MeX1y
nanbUamMH — 3TO TeMHbie TIO-
JIOCBI HHTepdepeHLHOHHOH
KapTHHB, BO3HHKAWIEH TpH
OHdpaKkiHH cBeTa Ha LIeJH
Mexay nanbuamu. Ceer, mpo-
XOAALHA yepe3 ONHH Y4yacTOK
weaH (ckaxeMm, Hernocpen-
CTBEHHO PSAAOM ¢ TaJjblieM),
ocnabJasercsi B pesyJsibTaTe
HHTEp(QEePeHUHH CcO CBeTOoM,
NPOXOAALLHM Yepe3 APYro#
V4aCTOK (JieXKalui uyTh qaJb-
e OT mnajgbia), U HabJawpa-
Tejb BHAHT TEMHYIO JHHHUIO.

5.96. [larubimks B ruasy —
3TO HHTepdepeHlUHOHHbIEe TI1O-
JOChl, O6yCJOBJIeHHblE  JTH-
bpaxuueii cBeTa Ha KPYIJbiX
KJETKax KpPOBH, MJaBaloMIKX
NpsiIMO nepel XKeJTbiM TeJIoM
ceryaTkH (o6JjacTh CceTHaTKH
C BbICOKOH MJIOTHOCTBIO KOJI-
Gouek, pacloJoXKeHHas] Mmps-
MO TIIPOTHB 3pauka TrJasa).
KJeTKH KpOBH MOTYT nonajgarh
B IJia3 H3 KanumIsipoB, pas-
pylwialouiuxcsi B pe3yJbTaTe
CTapeHHsi WJU [pH CHJIbHBIX
yaapax 10 roJsioBe; rog mgeH-

CTBHEM OCMOTHYECKOTO gaBJie-
HHSI OHHM paslyBalOTCs B lLa-
PHKH.

5.97. Ecan dororpadus cue-
JlaHa ¢ HaaJexauieldl 3Kcro-
3HUHEeH, TO Jy4H MOTYT Mo-
SIBUTbCS1 HA HeH H3-3a Mepla-
HHSl  3Be3gbl  (CM. 3ajgauy
5.102). Jlyun wmoryr O6biTh
Takxe 06yc/ioBJaeHbl QU pPaK-
IHeH cBeTa 3Be3Abl Ha Mnps-
MbIX ydyacTKax Kpasi gHadpar-
mMbl  obbekTuBa. JInadparmel
06beKTHBOB OOBIYHO He COBep-
WIEeHHO KPYIJble, a COCTOSIT H3
60abILIOr0  YHCIA  MPSAMbBIX
OTPe3KOB, 4TO MO3BOJIsIET pe-
TYJHPOBAaTb OTBepCTHe [Ha-
¢bparmel. 3pavoK yes0BeYeCKo-
ro rJjasa TakKKe He HIeajJbHO
Kpyrabif, H gudpakius cpera
Ha MPAMBIX ydyacTKax Kpas
OTBEPCTHSI MOXKeT CO031aBaTh
BIIEYATIEHHE 3BE3IHBIX Jyyell.
Takue nyun Bcerga nosiBAAIOT-
Csl IapamH.

5.98. HurepdepeHunoHHbIe
KOJIbLla, IIOKa3aHHbie Ha pH-
CyHKe, OObACHAIOTCS AHPpakK-
Mel csera Ha wapuke. Caer,
POXOAAUHH C OLHOH CTOPOHBI
uiapHuka, HHTepdepHpyer co
CBETOM, NIPOXOASILHUM C Apyro#
ero CTOPOHB, B pe3yJbTare
Ha yJaJIeHHOM OT LUapHKa K-
paHe HaO6JIOLAIOTCSI CBETJbie
H TeMmHBIe Kosbua. Llentp
HHTep(pepeHUHOHHOR KapTHHbBI
OLHHAKOBO yjaaJeH OT o06eHx
CTOPOH lApHKA, TOCKOJbKY
o6e CBeTOBble BOJIHBI IIPHXOISAT
TyAa B ONHOH ¢ase H, caeno-
BaTe/IbHO, YCHJIHBAIOTCS.

5.99, 5.100. [TpHuuHa nosipJe-
HHA TEeHeBbIX I0JIOC elle He

BlIOJIHe sAcHa. [lo-BHaHMOMY,
OAHO H3 HauboJjee NpPaBaONO-
A100HBIX OOBAICHEHHH 3aKJIo-
yaeTcss B TOM, 4TO 3TH IOJOCH
TIPeACTaBJAIT CcOB0H HHTep-
(DepeHUHOHHYI0 KapTHHY CBe-
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HeBoopyxeHHbIM
MOXHO OMpefeuTh TaKkKe Ha-
npaBJieHHe KpyroBoH NOJfPH-
3auuu cBera: MpH JIeBOM Bpa-
HIEHHH TMJOCKOCTH MOJApH3a-
UMM JKeTas «LleTKa» HaKJIo-
HeHa TOJ YIJioM MPHMEPHO
45° BnpaBo, a NpH MpPaBOM
BpalleHHH — MOJ TaKHM XKe
yraoMm BaeBo. [louemy?

954, ¢. 256—258; 1070, c. 95—
97; 1090, c. 300—304; 1091,
1. 2, ¢. 304—307; 1092—1094;
1621.

i

3° g aieM NoNe 3peHuR

P w———

KenTuii

N

Puc. 5.57.

PaccessHue cBera
(5.58—5.90)

Paccesinne Panes U Mu
audpakuus
AMCHEepCHs

5.58. llser sakara. Bce mbl ma-
J0 ofpamaemM BHHMaHHA Ha
3akatbl. PH3UKH B OCHOBHOM
CKJIOHHB!I OOBACHATb UYNECHOE
MHOroo6pa3ne 1BeTOBbIX 3(-
(pekToB cymepeuHoro He6a p3-
JeeBCKHM paccesiHHeM. A 4To
BH JyMaeTe MO 3TOMY MOBOAY?
[Ipn 3axoae connua He6o Ha
3anaje BHavyasne npuobperaer
KeNTLIH MM OpaHXKeBbli OTTe-
Hok. [lanee, korjpa cosHue cra-
HOBHTCA OTHEHHO-KPAaCHbIM,
cBeyeHHe 3anaiHOH 4acTH He-

rnasom |

6a MeHsIeTCA OT XKeJTO-OpaH-
>)KeBoro (Haj JHHHEeH TOPHU30H-
Ta) no spko-3eqseHoro. Hako-
Heu (MpPHMEpPHO A0 BHICOTHI
25° Hanp ropusoHtoMm) HeGoO
OKpalluBaeTcs B  PO30BbIA
LBET — MOSIBJAsIETCA <«MNypNyp-
HBIH Jyuy», O KOTOpOM Mbl Gy-
Aem roBoputb HuxKe. OcobeH-
HO SIDKHM He6O B cyMepKH Obl-
BaeT BCKope mnoc/ie OGOJbLUIMX
u3pepxkeHuil ByJakaHOB. Yem
00yc/0B/IEHO TaKoe YCHJeHHe
userar

164, c. 566, 567; 165, c. 184,
380; 954, ea. 11; 983, ¢. 234—
244; 1075; 1102—1109; 1526;
1280; 1770.

5.59. lony6oe He6o. Bomnpoc
«noyemy HeGO roay6oery cMme-
JO MOXHO OTHeCTH K pa3psily
CcaMblX CTaHAApTHBIX (HU3HYUe-
ckux Bonpocos. Pu3nku o6blY-
HO OTMaxMBAaTCHA OT HEro,
6opMouya 4TO-TO Hacuer pP3-
JeeBckoro paccessuusa. Ho ator
BOMPOC HECOMHEHHO 3aCJyXKH-
Baer Gosbliero BauManus. Ka-
Kasi, K npuMepy, dactb Heba
OKpalleHa B Haubo/ee APKUH
roayGoil UBeT; nouemy He BCe
He6O HMeeT OJUHAKOBBIH OTTe-
HOK? JleHcTBHTE/NbHO JH UBET
JHEeBHOTO He6a COOTBETCTBYyeT
npeACKa3biBaeMoOMy  TeOpHeH
Panesi? [louemy HouHOe He6O
NpH HOJHOH JiyHe He OblBaer
roay6eiM? Ha uem pacceuBaer-
Csl COJIHEYHbIl CBeT, co3fapas
rony6ylo OKpacky JAHEBHOIO
tie6a? Belno K 6bl He60 cTO/b
Ke roay6biM, eciu Obl 4acTH-
bl, HA KOTOPHIX MPOHCXOJAHT
paccesiHue, HMeNH Obl MHOTO
66ablINe HIX MHOTO MeHbUIHe
pasmepbl? [louemy, Hakowel,
HeGo Ha Mapce rosy6oe TOJ/b-
KO B Mpejenax HeCKOJbKHX
rpagycoB HajJ TOPH3OHTOM,
oCTa/ibHAfl JKe ero 4yacTb yep-
Has?

Ona NnoBCIOAYy #ABAACTCH B 1BETE

164, ea. 7; 165, c. 192; 170,
c. 339, 340; 466, c. 35; 954;
983, ea. 9; 1075, c. 10; 1079;
1098—1102; 1505; 1526; 1280;
300, ¢. 67—73; 1349, c¢. 575—
600.

5.60. «[lypnypHbifi jy4» B cy-
mepkax. [louemy, koraa coaH-
l1e CKpblBaeTcsl 3a TOPH3OHTOM,
B 3amajHoi yacTu Heba BO3-
HHKaer «MypnypHbId Jyu» (Xo-
T51 OGLIYHO OH CKOpéee PO30BbIH,
yem mypnypHblii) (puc. 5.60)°?
Artor Jayu ObiBaer 0coGEHHO
Apok vepe3 15—40 mun nocsae
3axoja CoJHLaA.

A kKak OOBACHHTb BTOPOI
«MypNypHHH Jyu», KOTOPbIA

‘ HHOrja MOXKHO BHAETb HA NpO-

TAXEHHH OKOJIO JBYX UacoB
noc/je 3axoia CoJHUA, Tocje
TOro, Kak IepBHIH yxkKe Hc-
ye3? Kakum o6pasom cojHue,
CKpbIBlIeecst Oosee yaca Ha-
3aj 3a TOPHU30HTOM, Bce eHie
MpPOLO/MXKAeT OcBellaTb He6o?

164, c. 567; 165, c. 184—192;
954 1075; 1102; 1104; 1110.

Cymepeunbii
PO30BbIA

MNoac nyN
Benepe!

3emuan
TeHb

i

|

Habniopatens |
AN

Conmue 3a
FOPM3CHTOM

Puc. 5.60. Onrudeckue agaenus HA
aakare coanya. [Neuberger H.
Introduction to Physical Mete-
orology.— Penn. St. Univ.|
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1.27. 3ByKH, HCXOAfILIHE H3
OIHOro pOKyca JNIHITHYECKOH
KOMHAaThl, coGHpaloTcst B ApY-
roMm (GoKyce, H pasrosop,
NPOHCXOASIIHA B OIHOM H3
(POKYyCOB, CJBIIIEH B ApPYroM.

1.28. CkopocTb 3ByKa B Ten-
JoM Bo3ayxe 6osbuie, 4eM B
XOJOAHOM. Ec/IH ¢ yBeJHueHH-
€M BBICOTbI Haj 3emJyeH Temme-
paTypa BO3nyXa yMeHblIaercs,
TO BepXHAS 4acTb 3BYKOBOW
BOJIHBI, pacnpocTpaHsiBlIedcs
BHayaje TOpPH3OHTaJbHO, Oy-
IeT ABHTaThCsl MeIJIEHHEE, YyeM
HHXKHAA.  Benegctsue  3toro
TPaeKTOpHsT BOJHbI 3arubaer-
csi BBepx. B xonomHbi ke
NeHb TeMmmepaTypa BoO3ayxa
MOXKEeT YBeJHYHBATbCS C BBICO-
TO# (oco6eHHO Hal GONbLIHMH
Bogoemamu). Torga 3ByK OT-
KJOHSIETCSl He BBEpX, a BHHS,
pacrpocTpaHsificb TakuM 06pa-
30M Ha Oouiblllee paccTosHHe
BAOJb 3€MHOH TMOBEPXHOCTH.

1.29. CkopocTb 3Byka B BO3-
IyXe yBeJHUHBAETCsi C TOBHI-

wenHem Temnepatyphl. [lo-
3TOMY, KOrja 3BYK AOCTHraer
OTHOCHTEJIbHO Oosiee TemJbiX
cloeB B cTpartocdepe, Tpaek-
TOPHSI BOJIHBl HCKPHBJsieTcs
H B KOHIE KOHLOB OTKJIOHsieT-
csl BHH3. 3BYK OygmeT cJbilieH
TaM, IjI€ OH JOCTHIHeT MOoBepX-
HOCTH 3eMJH. 3BYK, pacnpocr-
paHsIOUIHACA BAOIb 3eMHOH
TIOBEPXHOCTH, norsouaeTcs
H pacceHBaeTCsl pPa3/JHYHLIMH
06LeKTaMH, PacloJOXEeHHbIMH
Ha Hell. Mexny o6sacThio, KO-
TOPOH NOCTHraeT NpsMas 3BYy-
KoBasi BOJHA, H 06J1acThio,
Kyna MNPHXOAMT BOJIHA, OTpa-
JKeHHast oT crpaTtocdepbl, Ha-
XONHUTCH «MepTBasl 30Ha», B
KOTOPOH 3BYyK HCTOYHHKA HeE
cabiuied. Ecau  npuxoasiuf
H3 crpartocgepbl 3BYK A0CTa-
TOYHO XOpOWIO OTpaxaercs
3emyedl H CHOBa JOCTHraeT

crpatocgepbl, To Oaarogaps
NpeJIOMJIEHHIO B HEHl OH MOXeT
OINAITb BEPHYTHCS K 3€MJIe H ero
CHOBA MOXHO CJbILIATh B 00-
Jgactd, H3o6pakKeHHOH  Ha
puc. 1.29 BHewHuM Oeqabm
KOJIbLIOM.

1.30. Paccessnue 3Byka Ha
npeameTax, pasmep KOTODPbIX
MaJ 10 CpaBHEHHIO ¢ AJHHOH
BOJIHBI, OGpPaTHO HpPOIOPLHO-
Ha/JbHO YeTBePTOH  CTENEHH
OJIUHBL BOJAHBL [losTOMy 3BYy-
KH GoJsee KOPOTKOH JJHHBI
BOJIHBI  (BBICOKOH 4aCTOTHI)
pacceHBaIOTCH CHJbHEe, 4YeM
3BYKH 60JbWIOH AJHHBI BOJHDBI
(HH3KOH yacToThl). IX0 OT
KpHKa 6yaeT umeTh Gosiee Bhi-
COKHH TOH, NOCKOJbKY BbICOKO-
4yacCTOTHble 3BYKH Jyylue oTpa-
JKalTCs OT MPENATCTBHA U NPH
BO3BpAallleHHH HMeoT 60JbLYIO
HHTE€HCHBHOCTD.

1.31. HenpepbiBo oTpaxasich
OT CTE€H KyIoJia, 3BYKOBbIE BOJI-
Hbl pacCHpOCTPaHSATCA B y3-
KOM nosice BAOJb cTeHbt'. Ecau
HabsogaTesb CTOMT BHYTPH
TOTO Nosica, OH CJBLILIHT Lie-
nor. 3a TmpegenaMH 3TOro
nosica, jaJjblie OT CTeHbl, Lie-
not He captined. Lllemor cibl-
meH Jyume, uyeM O6blyHAs
peub, Tak Kak OH 6oraue 3BY-
KaMH BBICOKOH yacTOThl, a
«TOSIC CJABILIHMOCTH» /5 Bbl-
COKHX 4acToT WHpe.

! 3Byk TUpH 3TOM  pacupocTpa-
HAeTcs KakK 6bl B HHAHHAPHUECKOM
BOJIHOBOJAEC U €ro HHTeHCHBHOCTb yﬁbl-
BaeT ¢ pacCTofAHHMEM 3HAYHUTEJbHO
MejJIeHHee, YeM MPH pacnpocTpaHeHHH
B OTKPHITOM npocTpaHcTse.— [Ipunm.
peo.

1.32. Tlpenmosoxum, Bbl
CTOUTE OKOJIO 3a60pa JHUOM
K Hemy. 3ByK, OTpPaKeHHbH
OT  HEKOTOPOH  LUTaKeTHHbI
cJeBa OT Bac, AOWAET A0 Bac

HEeCKOJIbKO paHbliie, 4yeMm 3BYK,
OTPaXKeHHBIH  OT  cocenHeHd
C Hefl WTAaKeTHHBl, pacnoJo-
JKEHHOH elle JieBee, TO €CTh
nagblie ot Bac. [lostomy BHa-
yaJie MPHUXOIHUT 3BYK, OTPaKeH-
Hbll OT OJMXKHHX ILTAKeTHH,
a 3aTeM — IO ouepead — OT
KaXxJI0# cJaelylOLLleH, 4TO TpH-
JaeT 3Xy MY3bIKaJbHYIO OKpa-
CKY, 4YacToTa TOHa KOTOpOH
obparHo NpOnOpUHOHAIbHA
WUHTEepBaJy BpPEMEHU MeXHIy
OTpaKeHUAMH OT  COCEIHHX
HwITakeTHH 3abopa.

1.33. 3BYKH H3BHE MOTYT H He
TIPOHHKHYTb BHYTpPb  CTOJ16a
cMepya, Tak KaK 3BYKOBbIe
BOJIHbl CHJIbHO HPeJOMJISIIOTCS
B OBICTPBIX BO3JYLIHBIX NOTO-
Kax, CcO3jJaBaeMblX CMepueMm.
OwyuieHne a6GCoOMOTHOH TH-
IUHHB BHYTPH CMepuYa YyCHJIH-
BaeTcsi TakXke W TeM, 4TO TIpH
PE3KOM TOHHXKEHHH JaBJeHHS
CcrOcO6HOCTL  4eJIOBEKa  CJIbl-
warb yxyauiaercs. {(Jleras Ha
camoJsieTe, Bbl, HaBepHoe, 3a-
mMedyaJsli, 4yTo Nnpu HabGope Bbl-
COTHl H CHHXEHHH Bbl ILJIOXO
CABIIIHTE A0 TeX Mop, TOKa
BallH YWH He TPHCIOCco6saTCH
K H3MEHEHHIO [aBJEeHHS.)

1.34. Ha »stoT BOmpoc oxpHoO-
3HauyHoro orBera Her. B 3a-
BHCHMOCTH OT KOHCTPYKILHH
MocTa MoXeT mpeobsanaTth
TOT MJAH HHOH 3(gekr Jaubo
o6a MoryT ObITb OJHHAKOBO
Ba2KHbI.

1.35. 3ByK pacnpocTpaHsieTcs
10 BeTpy jJaJjblie He MO0TOMY,
YTO B 3TOM HAalpPaBJE€HHH OH
MeHblle ocaabJasieTcs, a MNOTo-
My, 4TO, JBHTasicb 10 BeTPYy,
3BYKOBble BOJIHbl OTKJOHAWOT-
Csl BHU3, TOTZA KakK NpH IBH-
JKeHHH TIPOTHB BeTpa OHH
OTKJIOHsTIOTCs1 BBepX. CKOPOCTh
Berpa OObLIYHO  BO3pacraer
¢ YBeJHYEHHeM BbICOTBI, TakK
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[Tecok mon HOTro#H BLaBJIHBAET-
csl Bray6b, a NpPH OCHIMH OJHH
CJIOH TecKa CKOJb3HT MO ApY-
romy. XOTsl MeXaHU3M BO3HHK-
HOBEHHSI 3ByKa MOKa OCTaerT-
Ccsl HESICHBIM, TIO-BHIHMOMY,
«II0€T»  TMEeCOK, COCTOSIHHA
TIPEUMYILIECTBEHHO H3 KPYTJIBIX
MEeCYHHOK OJHHAKOBOTO pas-
Mmepa.

1.7. TToa peicTBUeM CMblUKa
nJacTHHA HAaYHHaeT KoJjebaTb-
cs. Xapakrep KosaeGaHHH, TO
eCTb MecTa pacloJOoXeHHs
MaKCHMyMOB M MHHHMYMOB,
3aBHCUT OT (POPMHI TTACTHHBI
H OT TOYKH ee 3aKpeNJeHHs.
[Tpu aBHXKEHHH CMbIYKa TIe-
COK, HaxOIsIU[HHCS B MecTax
ny4yHocTed (aMILIMTyAa KodJie-
GaHull MakcumaJabHa), cbpa-
cbiBaeTcss B Te Y4YacTKH, Tje
pacnosyioXKeHbl y3Jbl (aMILJIH-
Tyna KoJe6aHHI MHHHMAaJb-
Ha). Takum 06pas3om, KapTH-
Ha KoJeGaHHH CTaHOBHUTCH
BUIHMOH. ToO Ke IIPOHCXOAHT
H C MEJKOH NbLIbIO, HO ee YHO-
CSIT BO3JyLIHBIE TMOTOKH, BO3-
HHKawlide npu  BHOpauHu
maactHhbl. [TOCKOJABKY 3TH moO-
TOKH HanpapJieHbl BIOJb I1a-
CTHHBI OT Y3JIOB K IIy4YHOCTAM
(OTKyma OHH YXOAAT BBEpX),
NblTb TMonajnaeT B NYy4HOCTH
U TaMm ocejaer.

1.8. Korna crpyHy aepraior
HOTTEM HJIH MeIHaTOpOM, B Hel
Bo36yxjaercs Oosbuie BhIC-
UIHX TapMOHHUK, YeM Korjga ee
TporaloT mnaJbueMm. Boicuue
rapMOHHKH H MPHAAIOT 3BYKam
0aHIXKO 3BEHSILLYIO OKPAacKy.

1.9. Fosoc Bui3piBaer BHOpa- |

1iiM 6aHKH, KOTOpbie B CBOIO
ouepenb BO3OYXKIAIOT BOJHbI
B BepeBKke. DTH BOJHB 6eryT
Ha [pYrol KOHelL BepeBKH
M 3aCTaBJsIIOT KoJjie6aTbcs J0-
HBIIIKO BTOPOH GaHKH, HOpe-
Bpalllasicb Takum 06pasoM B

CabILIUMBbIH 3BYK. BTopas 6an-
Ka «He OT3bIBAeTCHA» HA HU3KHe
4acTOTH, KOTOpBIE ITIPHCYT-
CTBYIOT B TOJIOCE TOBOPSLLETO,
M03TOMY Ha APYroM KOHIE Be-
PeBKH TOJOC BOCNPHHHMAaeTCs
KaK BBICOKHH.

1.10. CmblyOK TO cuenJysiercst
CO CTPYHOH, TO OTpbiBaeTcsi
OT Hee: cTpyHa KoJjebaercs
B T€ MOMEHTBHI, KOrJa CMBIUOK
CBOBOJHO CKOJIb3HT.

1.11. Yacrora KoJe6aHHH
CTpYHBl 3aBHCHT OT ee MNJOT-
HOCTH, IJHHBI H HaTsKEeHHS.
Ecau crTpyHa HaTsiHyTa, TO
nepBble Ba MapaMeTpa HE H3-
MEHSIOTCS, H YBeJHYeHHe Ha-
TSIXKEHHS TPUBOIHT K IOBbILlIe-
HHIO yacToThl Koaebauui. Ec-
JH Ke HaTACHBAaTb pe3HHO-
BYIO JIEHTY, H3MEHSIOTCS BCe
TpH ITapameTpa, H 4acTora 3By-
YaHHA OCTaeTcsi IPHMEpPHO
TOH Xe.

1.12. Ilepsbifl 3BYK nosiBasieT-
1, KOTAa JOHBILIKO KaCTPIOJH

Harpejaocb AOCTaTOYHO JJs
Toro, 4Tob6sl 06Pa3OBBIBAJIHCH
Ny3blpbKH: O6pa3oBaHHe Kax-
IOro MNy3blpbKa COMNPOBOX-
AaeTcsl LLeJUKOM, a BCe BMec-
Te OHH co3aloT WHneHHe. [IpH
JnaJbHediieM HarpeBaHuH Iy-
3bIpbKH OTOEJSAIOTCS OT AHA,
NMOogHUMAIOTCS B 6osee x0a01-
HbIH CJOH BOABI H Tam Jiona-
I0TCSI; IIpH  3TOM BO3HHKaeT
eure 6osee rpoMKufi 3ByK. Ero
Mbl CJBIUIHM IO TeX Mop, NOKa
BOJa He corpeBaeTcst HaCTOJb-
KO, 4TO My3bIpbKH Ha4dHHAIOT
JOCTHTaTh MOBEPXHOCTH H pas-
peiBaTbest Tam. Toraa Boja KH-
MHT «6eJbiM KJAKYOM», a my-
3BIPBKH, Jiomarouihecst Ha Mo-
BEPXHOCTH, co3galT Gosee
MSITKHH, «MJICLYIHHA> 3BYK.

1.13. OruacTH KypuaHHe py-
yefika OO6YCJOBJEHO My3bIPb-

KamH, 06pasyloliUMHCca B
6bicTpo TekylieHd Bopje. Bos-
HHKHOBEHHe My3bIPbKOB CONPO-
BoXxaeTrcsl c/a1abbiMH 3BYyKa-
MH, Torga Kak KoJgebauus
06'beMa My3bIPLKOB H HX «CXJIO-
nbiBaHHe» MNpoU3BOAAT GoJee
TPOMKHE 3BYKH.

1.14, Ecau 3emass oueHb Xo-
JoaHas (ee TeMmmeparypa HH-
xKe —23° C), TOo Jex yxe He
TaeT MOJ HOramH, a Tpeckaer-

cs. (CMm. TakxKe OTBETH K 3a-
pauyam 3.46—3.49.)

1.15. Mexay nylIHHKaMH cBe-
KEBbIIIaBLIEr0 CHera CyliecT-
BYIOT MaJileHbKHe  MOJOCTH,
G6aarogapsi KOTOpbIM  TakoH
cHer TorJoinaer 3ByK Tak Xxe,
Kak 3BYKOMOIMOIAIHe T10-
KPbITHSI B COBpPEMEHHBIX CJY-
KebHbix nomenieHusx. [1o me-
pe ymJIOTHEHHs] CHera MmorJao-
meHue 3ByKa B HeM ocJabe-
Baer'.

' Tlo wuabawopeHusim []. THHAAAS,
CBeXKEeBbIIaBUWIMA CHer He yMeHblua-
€T paaHyca CJbILHMOCTH: M0-BHIH-
MOMY, OH MOIJOUIAeT B OCHOBHOM
BbICOKHE 4acTOTbl, JeJ1ast TFOpPOLCKHe
3BYKH Gosee rayxumu.-— [Tpum. peo.

1.16. Jlio6oe mnepuHogHUECKOE
JIBHKEHHEe MOXEeT BbI3HIBATh
3BYKOBble BOJIHb. IlepHonn-
yecKHH OGPBHIB OTIEJNbHBIX BO-
JIOKOH TNpH pa3pblBaHHH TKa-
HH MOPOXKAAET 3BYKOBBHIE BOJI-
HBbI, H MBI CJIBIIIHM, KaK pBeTCs
TKaHb.

1.17. Tpeck cycraBoB o0Gyc-
JIOBJIEH PAa3PBIBOM KPOXOTHBIX
rasoBbiX NMy3bIPbKOB B XKHIKOC-
TH, CMasbBalOlled CyCcTaBbl
najablieB, KOTOpPHIH MPOHCXO-
JIMT, Korga nmnaJjel, pacTHArH-
Baercsi M JgaBJeHHe B KH[-
KocTH ymenbuiaercs. Tpebyer-
Csl HECKOJIbKO MHHYT, TMpexie
yeM MKHUAKOCTb CHOBA MOIJO-
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CkpbiTass Tenaora nepexoja

3.57. Ta3 ¢ Bono# cnacaet 0BO-
mH. Mosi Gabyuika CTaBUT
6O0abLWOA Ta3 ¢ BOAOH B norpe-
6e psigoM ¢ OBOUIAMH, UYTOGHI
npeaoXPaHUTh MX OT MOpo3a.
Kak coceactBo ¢ BOAOH MOXET
CIIACTH OBOILH?

160, c. 161; 329, c. 70; 438.

CkpbiTas TenJjora nepexosna

3.58. Bxoa B aeauHk. /o u30-
fpereHusi XOJOAWJIbHHKA IKH-
TeJNH TeX paHOHOB 3€MHOrO 11a-
pa, rae OblBaeT JOCTATOUYHO
cypoBasi 3uMa, 3anacaJjH Jej
B JIeJIHHKAX C Te€M, 4TOObI NOJb-
3oBatbest uM Jetom. Ho utobbl
UMETb XOpPOWHH JNelHHK, HYyX-
HO OblJIO MPABU/ABHO PACIHOJO-
KUThb €ro, a TOYHee — OpHeH-
THPOBATb MO CTpaHaM CBeTa.
HBepb JegHHKa 10KHA Obla
BLIXOAHTb Ha BOCTOK, 4YTOOHI
yTpEeHHEE COJIHIE MPOCYLIHUBE-
JIO BJAXKHBIH BO3AYX BHYTDH.
Ho Beab B 3TOM ciy4ae COMHILE,
MO-BHAMMOMY, H COrpeBaJso Onl
nefHuK Goablue, yem ecau Gwl
JBeph Gblia obpalleHa Ha ce-
Bep uau Ha tor. [louemy ke
BJ2XKHOCTb OMAacHee, ueMm He-
60J1bIIOH AOMOJHUTENbHbBIA Ha-

rpe.?

439.

TenaonposoagHOCTD
NPOBOJHHKH Temaa
CKpBITasi TENJOTa Nepexona

3.59.

Mpucnoco6aeHune
xapeHbsi msca. Kak Ouictpee

oad

NOAKapUTh GOJAbLWOA KYyCOK
Msica? MoXHO HacajuTb ero
Ha XeJe3Hbld npyT, Kak o6biy-
HO JeJdioT, Korja MeKyT Kap-
towky. Temso Ttorga Jgyuuie
NPOHUKAET BHYTPb MsCa, H OHO
rotToBuTcst  Obictpee. OaHAaKo

66 dusnueckuit deitepnepk

s CUIA, nanpumep, nponaercs
criegHadbLHOe MpHcnocobaeHue,
peHasHauyeHHoe s 3TOH
nead. Ouo mpeacra,JsieT coO-
60# 3aKpLITYIO ¢ 000HX KOHLOB
Tpy6KYy, BHYTPH KOTOpPOH Ipo-
XOJQHT CMOUeHHbIH BOAOH ¢H-
THab (puc. 3.59). Yreepxnaa-
eTcst, UTO Takas TpyOKa Mnpo-
BoauT Tenao B 1000 pas ayuiue,
4yeM CIIOUIHOH CTePXKeHb, B pe-
3yJabrare BpeMsl TOTOBKH CO-
Kpawaercs BaBoe. Ho nouemy?
Yem nosasa Tpybka MoOxKeT
ObITh Jayulle CIJIOIIHOTO CTep-
XHA WU npu4yeM TYT PHUTHIAb U
BOja?

430—432.

Puc. 3.59. Illpucnocobaenue 0an
Hapewnos msica (U3 PEKAAMHO20
npocnexkta kKomnawuu «Xopaldson
undacTpus»).

JlaBaeHue
v (a3osblii nepexon
CKpbITasi Tenjora nepexoaa

3.60. Camas mbicokasi ropa.
[Touemy Ha 3emJae HeT rop,
CKa)kem, B [JecsiTb pa3s Bhlile
Jepecra? (Bepwmuna Huke
Oauvmnuka Ha Mapce Boille
Jeepecta 6o0Jjee yeMm BABOC.)
OT 4ero 3aBHCHT INpepae/bHas
BbICOTA FOPHbIX BEPUIMH U Ka-
KoBa ona?

440.

TennonposoaHOCTb

3.61. UnbiTaHHe KuNAWEHd BO-
noi. OauH U3 caMbiX YAHBH-
TeJNbHbIX IIPHMEpPOB HCKyCCTBa
BOCTOYHOA Maruu — HCMbITA-
HHE Kulisilled BOJOH, KOTOpOMY
NOJBEPrajJuch MOCAel0BaTe/H
sAnoHcko# peaurun CUHTO.

YuacTHuk jeHcTBa 110AXO-
JIHJA K OTPOMHOMY KOTJY € KH-
nsiwed BONOH, pe3KHUM JBHXKE-
HHEeM MOrpy)XaJ B HEro aBe
CBSI3KH 6GaMOyKOBbIX [PYTbeB
U, B3METHYB HX BBepX, OCbllaJ
ceb6si ropsuum poxaeM. Bona
nonajajia B OroHb Moj KOTJO0M,
U BOKpPYr KJAy6GHJIHCH 06Jaka
napa — Tak  IpOAOJIXKa/0Ch,
noka korea He nyctea. Toraa
obaaka paccedBajuCb, H BCe
BHJIEJIH Y€/ OBEKA LIEJIOTO H He-
BPEJHUMOTO; 3TO CJAYKUJIO MO~
TBEPXKJAEHHEM BCEMOI'YIIECTBA
CuHro.

Kunsimasi Bosa, HECOMHEH-
HO, J10/12KHa Oblila ¢/Keub KOXY
yejJoBEKa, Tak 4TO 3[4eCb Ha-
BEPHSIKA CKPBIBAJICH KaKOH-TO
dokyc. KoHeyHO, BamM He CTOUT
npojaenbiBaTh 3TOT TPOK. Of-
HaKO NOMNbITaATeCh OTBETUTDh Ha
BOIIPOC: MOMOIJO JH 6Ll yedao-
Beky, ecjaH Obl 3TO JKECTOKOe
HCMBITAHHE HAuaJoch B TOT MO-
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Bu6paunus
pe3aonanc
CTOiYHE BOJIHbI

2.65. Kojge6anusa 3emju BGau-
3u Bojonana. Bononag o6py-
ILMBAETCA HA 3eMJII0 ¢ TakKoH
CHJOH, UTO AaxKe Ha O60JbLIOM
paccTOsIHUM Bbl 4YBCTBYETE,
Kak JpoXuT 3emias. boib-
IWIHHCTBO BOJAONAJ0B HMEIT
O/IHy npeofJasawuiylo 4acTo-
Ty BHOpauui, KoTOpas TeM
BbIllle, uyeM HHXKe BOjonNajf.
Bosee Toro, npousBejpeHue
3TOH YacCTOTbl Ha BLICOTY BOLO-
majga BCerja paBHO YETBEPTH
ckopoctu 3Byka B Bone. [lo-
yemy uacrtora Bubpauuidl cpd-
3aHa ¢ BblCOTOH Bojonana,
a MX [Npou3BejleHHe COCTaB-
JIsieT OHY YETBEPTYIO CKOPOCTH
3ByKa’

91.

Umnyabc
THNbI KOJieGaHHH

2.66. Mouemy <«ropst» pYykH
npu yaape no msauy? Huorna,
or6uBas OuToi GelcOOMbHBINA
MS4, BBl OULyl{aeTe CHJAbHbIH
«OXKOT» JajgoHed. IDTO HelpH-
STHOE OLLYUIeHHE 3aBHCHT OT
TOrO, KAakKHM YuacTKOM OHTbI
Bbl yjapuau no mady. bBogee
TOro, Npu yjaape, Bbi3blBato-
eM «0XKOory», OUTa MOXKET CJ0-
marbesi. Kak o6bAcCHUTE CylUe-
CTBOBAHHE HA OUTC TAKHX «KO-
BapHBIX» Y4aCTKOB M IJ1e HM€H-
HO OHM PACIOJOXEHBI?

4; 89, c. 657.
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BuGpauus

2.67. «Ilapagokc Jay4HHKaA>.
Kak 6bl TO4HO HH Oblaa Haile-
JleHa cTpesia, HO eCJH TeTHBa
COyleHa W ONEpeHHbIH KOHel
CTpeJbl IPOJETAET, He KacasiCh
Jyka, TO B [OJe€Te cTpeJaa

MOXKET OTKJOHSATLCA OT JHHHH
npuuesaa Ha yroa go 7° (pHc.
2.67).

«[Tapapokc Jy4HHKa»

Bua cBepxy

Puc. 2.67. Kozda cnyckarT TeTu-
8y, CTPeAQ He HANPABAEHA 8
yeneo.

3aKJI04aeTcsi B TOM, 4TO, He-
CMOTPST Ha 3TO OTKJOHEHHe,
MPaBUJAbHO HaleJeHHasl cTpe-
Jla BCe paBHO NOMajaeT B iedb.
Crpauno, He Tak Jau? Bo-
nmepBbIX, IM04YeMy BO3HUKaeT
OTKJIOHEHHE, H, BO-BTOPHIX, €C-
J¥ OHO BO3HHUKJO, TO MNOYEMY
Ke cTpeja 1onajaer B eah?

CKopocTHast ~ KHHOCbEMKa
cTpeablbl U3 JYyKa NOKasbiBaer,
41O II0CJ€e TOI'0, Kak TeTHBa
cnyuleHa, crpesna BooOule He

Kacaercsi Jyka, jaxe B TOT
MOMEHT, KOrja MHMO Hero
NpoJeTaeT ONEPeHHBIH KOHel.
Kak »xe Torma crpena nomna-
JlaeT B UeJJb?

92.

BuGpauuu
¢aza BBIHYXAECHHOTO
BpaueHHs

2.68. BoawmeGHublii nponenaaep.
[Iponeasep Ha najnouke ¢ 3a-
py6KaMu — 3aMeuyare/bHast Ur-
pyLIKa, KOTOPYIO Bbl 6e3 Tpy-
12 MoXKeTe ciesnaTth camu (pHc.
2.68a). [1o Bcell piuHe OAHOMN
naJoyky JenatTcs HeboJblive
nonepeuxble BLIPE3bl; HA KOHLE
ee TBO3JUKOM 3aKpenasiercs
cBO6OAHO BpallaloWUAca npo-
neasep. Bropoh naJjaouko#
NPOBOAAT MO Bhlpe3aMm. Bass
najso4yky ¢ 3apybkamu JeBOH
PYKOI#i TaK, 4To 60/bIIOH Nagen
obpauieH K BaM, a yKasaredb-
HbIH HaXOAMUTCA C MPOTHBO-
MOJOXKHOH CTOPOHBl MaJOuKH,
HayWHalTe BOJAUTL ADYTOH na-
JIOUKOH B3aj-Bnepen no 3apy6-
KaM, KaK [0Ka3aHO Ha PHCYH-
ke. Tenepn npukMHuTe K na-
Joyke ¢ 3apybkamMu ykasa-
tTeabHbil naJgeu. Ilponensep
HauyHeT KpyTuTbcA. Ocaabbre
HaXHM YKa3aTeJbHOro najdbua
U NpUKMHUTE K najouke 6oJb-
wol mnaJjeu, NpoposXKasi NpH
3TOM BOJHTH APYroH NaJouKOH
no 3apy6kam. [Iponeasep 3a-
KPYTUTCS B JIPYTYI0 CTOPOHY.

[lokasbiBasi 3TOT (HOKYC He-
NOCBSILIEHHbIM, He3aMeTHO Mo
ouepeld Ha)KumaiTe Ha na-
JOUYKY TO O60JbLWHM, TO YyKa-
3aTeJbHBIM NajblUaMu: OHH
OynyT mnopakeHbl HEOXKULaH-
HbIMH [epeMeHaM4 HalpasJe-
HUSL BpallleHUs [poneajepa.
Bbt e MoxeTe gaBaTb 3TOMY
ABJEHUIO caMmble daHTacTHye-
cKHe OOBSACHEHHA: §, Hanpu-
Mep, TOBOPIO, UTO H3MEHeHHe
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Puc. 2.55. Tpaexropus noasera Gymepanza.

[lepuopuueckoe
ABHXKEHHE

(2.56—2.68)

MomenTt cHabi

MOMEHT HMNyJabca
noTeHUHAJbHAsA H
KHHEeTHYECKas SHQDFHH
UEHTP THXKECTH

2.56. Kaueaun. Korma Bbl Ka-
yaeTech Ha kayeafix, TO BHa-
yajse packayuBaere HUX 10
HYKHOH BBICOTH, & 3aTem
JIMIIb  MOJJep)KuUBaeTe JIBU-
xkenue. Kak Bbol jgocTuraere

storo? UTo HyXHO c/enarsh,
4y1oObl BHUCSILIHE HENOABHXKHO
Kaueiun  HayaJM  packauu-
BaTbcA? OIHHAKOBO JIM Bbl
packauyuBaeTech CTOS M CHAA?
MoXXHO N HaA XOpollo cMma-
3aHHBIX KaueJasix packadarbcsl
Tak, 4ToObl MepeneTeTb yepes
BepX, MWJIH €eCTb KakKoH-To
npefen  pasMaxy Kadeaei?
Korpa Bbi 6yjnere oTBe4arhb
Ha 3TH BOMpOCHI, MOMbLITal-
TeChb pacCMOTPeTb MO OTAe/b-
HOCTH Kaue/d, NOABEUIEeHHbIe
Ha Uensix HWJIW BepeBKax,
M Kaueind, YKpenJeHHble Ha
KecTkux crepxHAX. Kakyio

paGoTy Bhl COBepliaeTe, pac-
KauuBsasl [OKOosUHecss BHa-
yaJe KayeJH J0 Kako#-To
MAaKCHMaJAbHOH BbLICOTHI?

9, ¢. 239; 26, ¢c. 245—246; 42,
. I, ¢. 179—181; 75—80;
10, c. 127—135; 319, c.105—
107; 460.

Koae6anus
pe3oHaHc

2.57. Orpan Ha mocrTy.
Jrto cayunaock B 1831 r. Ilo
MOABECHOMY MOCTYy O6Ju3 TO-
pona MaHuectepa B AHruHH
NPOXOAW/]I  BOEHHBIH  OTPAL,
Mapwupyss B TakT ¢ kKoJebHa-
HuUAMH MocTa. B pesyabrarte
MocT obpywniaca. C tex nop
BO BCEX BOEHHbIX [10Apa3-
JeeHUAX, TMepel TeM  Kak
OHH BXOAAT HA MOCT, CTaJH
nojaBaTb KOMAaHAy «cOUTh
HOr'y». Kak OOBIUHO 06DbscC-
HAIOT OIlaCHOCTb, BO3HHKAIO-
Y0 [IpH  MaplIHPOBKE 10
MOCTY, H HACKOJIbKO 0HA PeaJib-
Ha? [Tonpo6yliTe cnienars uyuc-
JIGHHYIO OUEHKY.

81, ¢. 59—60; 82, ¢. 193—
194; 1571.

MoMeHT cHab

MOMEHT HMMyJabca
H3MEHEHHEe 3HEepPrHH
pe30HAHCHbIe KOoJeGaHHusl

2.58. PackauuBaHHe KaauJa.
[Tanomuuku B CaHTbATO-1€-
-Komrnoctesna B HUcnauuu
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(naupumep, yJIH4HBIH  oO-
Hapb), TeM OT4eTJHBeH Mo-
jgocka. [lpu ABHKeHHM aBTO-
MOGHJIST NOJOCKA TOXe JBH-
x)ercsi. OHaKo ecyd Bbl Bblii-

5.78. Liser ropoacko#t AbIMK#H.
Ecan Bbl KHBeTe B 60/1bUIOM
ropofe, TO Balla XH3Hb B
OCHOBHOM  [POXOAHT  «BO
mrae». [louemy JAbIMKa, BH-
Tapouas Haj FopoioM, HMeeT
KopHuHeBbi#l oTTeHOK? He cBs-
3aHO JIH 3TO C KaKHM-TO
usbupartesbHbiM  MOIJIOLLEHH-
em csera? Ecau tak, To uth
HMEeHHO morJjoliaer ceer? Mo-
XeT 6biTh, AbIMKa ofpa3syercsa
B pe3y/jbTaTe paccesiHHA cBe-
Ta? Mau Ke MosiBJeHHE AbIM-
KM OGYCJIOBJIEHO H T€M, H ApY-
rum Qaktopom?

1112; 1163; 1164; 1300.

JleTe M3 MalUIuHbl WJIH MOCMOT-
pHTE Ha CTEKJO APYTOro aBTO-
MOOGHJSA, TO MOJOCKH <«HCYe3-
HyT». [louemy BO3HHMKAKOT Ta-
Kve mnojocku? Habawpawres

«B npupode ner cosepuiencrsq.
Buepa 8030yx 6bLa He Tak npo3pa-
4en, 3aTO apomars, Geiau kyda
Aydwes.

Ona nosciopy siBasieTcsi B lBETE

JU OHH Tak XKe OTYeTJHBO
6e3 JoXAA?

954, c¢. 25, 58; 1148.

5.79. I'nopus. Ecau BH BcTaHe-
Te Ha rope CMHHOH K COJNHLY H
MOCMOTPHTE B paccTHIAlOLIHH-
csl mepen BaMH I'ycToH TyMmaH,
TO YBHAHTE PALYXKHYIO KA€MKY
BOKpPYT TeHW Balle#d TroJOBBHL
OTH uBeTHble [OJOCKH MOTYT
paxe HUMeTb (GopMy 3aMKHY-
THX Kojelu. Ouyn Ha3biBaloOTCA
opeosioM (a TakXe aHTHKOPO-
HOU MM BpokeHckHM mnpH3pa-
KoM). Korga BHAMWBL 3TO
npeKkpacHoe «CBSIIEHHOe» CHA-
HHe, OKpyxKalollee TBOIO TIoO-
JoBy (HO He TOJOBY CHOYT-
HHKa), Ha MTHOBEHHe Olly-
maewmb ce6s 6oxxectsom. Kak
O6BSICHHTb TaKOe yIAMBHTE/b-
HOoe sIBJeHHe?

133
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morsa Obl NMapuTh, HO JeTeThb
OHa He cMorJa 6.

4.98. TlTHLB U NIaHEPB. MOTYT
NapHTb, HCTIOJb3ys BeTep, OT-
KJOHAEMBIH BBEPX KAKHMH-
JH60 NpPensiTCTBUSIMH, HampH-
Mep XOJIMaMH HJIH MOPCKHMH
sBosHaMu. OHaKo npH noJjerax
Ha GosblIoe paccTosiHHe Gosee
BLIFTOJHO «MPHCTPOUTHCSI» B
NOJHUMAIOLHXCH CTPYsIX Ten-
JIOTO BO3/1yXa. DTH CTPYH Open-
CTaBJAIT ¢co060H KOJblleBbie
BHXDH, KOTOpble BO3HHKAIOT,
Korga BO3JAYyX H3 [OrpaHuy-
HOTO NPH3EMHOr0 CJIOSl OTphI-
Baercst oT 3eMsH. Llupkyasuus
B LEHTPe TaKOro KoJjblia Ha-
npaBjeHa BBepX, a Io Kpa-
fIM — BHHU3 (cHTyauHs, obpar-
Has PacCMOTPEHHOH B 3ajgaue
4.74). TITHUA MOXeT mapHTh,
JeJsast Kpyru Hal BOCXOASILLHM
MOTOKOM BHXPSI.

4.99. Bce Bo3gyliHbie 3MeH
JEHCTBYIOT MO NPHHUHIY He-
| cylleli MI0CKOCTH — OHH pas-
LeJISII0T BO3/1YII MBI [TOTOK TaK,
YTO JaBi€HHE CHH3Y OKa3biBa-
| erca Goablue, yem ceepxy. B
pe3ysqbTaTe ¥ BO3HHKAaeT M-
CTBYIOLLA® Ha 3Mes MOdbeM-
Has cuaa (M. 3agady 4.31).
Y3neuku cnoco6CcTBYIOT pac-
fpeleJeHHIo Harpy3kH, HAY-
el OT Jeepa, H NUPHAAIOT
3Mel0 YCTOHYHBOCTb, HpPHUEM
OHa 3aBHCHT OT crnocoba npu-
BA3bIBaHHS y3neukd. Hampu-
Mep, MOocJeAHHe TPH THIA y3-
pedkn (cM. puc. 4.99) obec-
neyuBalT O6OJbINYIO YCTOHYH-
BOCTb, 4eM mepBas. Yameuka
UCTIOTb3YETCH TakxKe A5 obec-
Me4eHHst HYXKHOro yria ara-
KH, TO €CTb Yyrjia Mexmy njioc-
KOCTbIO 3Mesl H HanpasJeHHeM
Berpa. [Ipn csnabom Berpe
yrojl artakH [oJKeH O6blTh
6osbllie, YTOGB 60bLIAsA 4aCTh
Haberawouiero moToka OTKJO-
HAJ1acb M co3jgaBaja JAoCTa-

220  Pusnveckwii deilepsepk

| Tounyio noawemMuyto cuay. Ilpu

CHJIbHOM BeTpe YroJ aTakH
Jposxen GbITh MEHbLUE, TaK KakK
B 3TOM CJyyae OTKJOHSIeMbii
BO3AYWHHIHA TIOTOK MeHbLlIe.
XBOCT 3Mesi, Ha KOTOpbIH Bcer-
Ja Tak 3a0aBHO CMOTpETb,
BBIIOJHACT  ABE€  OCHOBHbBIE
¢yHkuuu. Bo-mepBeix, co3npa-
BaeMoe UM a’jPoJHHaMHYeCKoe
COIIPOTHBJIEHHE CTabHIUIHPY-
eT MmoJIeT 3Mes H jAenaeT ero
MeHee YA3BHUMBIM [JI5 HOphI-
BOB BeTpa. Bo-BTopeIX, XBOCT
NOMOTaeT BbIAEPXHUBATb HYX-
HBI{ yrosl aTakH 3Mesl.

4.100. «Jdopoxku» B obaakax
CO31aloTCA TOPH30HTAaJbHbIMH
BUXPEBBIMH MOTOKaMH — Ds-
JaMH BHXPeH, ocu BpalleHHsi
KOTOPBbIX TOPH30HTAJbHbI H
OpHEHTHPOBAHbI MO Halpa.Je-
HHIO BeTpa. Tam, rme uUHPKY-
JIAUHA MEXAYy IByMsdA CMexX-
HbIMH BHXPSMH HalpasJjeHa
BBEPX, BO3AyX MPH paculu-
pPEeHHH oxJa)kpaercs H 4acTb
cojepxkauierocs B HeM mnapa
KOHJAeHcupyercsi, obpasys 06-
nako (cMm. 3anauy 3.23). Tawm
Ke, Tae UHPKYJISUHS MeXAy
JBYMSI CMEXHBIMH BHXDAMH
HanpapJ/eHa BHU3, 06/1aKa He
BO3HHKalOT, Buxpu o6yciaos-
JIEHBl TENJOBOH LHPKYJIALHEH,
NpH KOTOPOH TemAblH BO3AYX
NOAHHMAeTcs1 BBepX, a4 XoJ0j-
HbIH OMycKaeTCsi BHH3, aHaJo-
THYHO TOMY KaK 3TO MPOHCXO-
IHT B UHPKYAALHOHHBIX sideit-
kax DBenapa (cM. 3agauy
4.101). TopH3oHTaNBHO #YIO-
ULHH BeTep pacTArusaeT 3TH
BUXPH B TOPH3OHTa/bHBIE MO-
TOKH.

4.101. Eciv Temnepatypa BHH-

3y JKHIKOCTH 3Ha4YHTEeJNbHO
Bbille, YeM B BEpXHHX ee CJI0sIX,
TO JKHIKOCTb CT@HOBHTCS He-
YyCTOHYHBOH, H B Hell obpa3sy-
I0TCSl KOHBEKIHOHHbIE MOTOKH,
B KOTOpeix 6osee ropsuyas

XKHIKOCTb MOAHUMaeTCsl BBEPX,
a 6osiee x0JI0HAs — OMycKa-
eTcss BHU3. [Ipu 3TOM MoOryr
BO3HHKaTh H300paKeHHbIe Ha
PHCYHKe cTpyKTypbl. Hanpu-
Mep, ropsiyasi XKHAKOCTb MOf-
HHMaeTcs BBePX BHYTpH Luec-
THYTOJMIbHOH fI4eHKH, a XOJ0A-
Hasi ONyCKaeTcst BHH3 MO KPasm
ee, CMEeXHbIM ¢ APYTHMH stueli-
kamu. i 3ananHolt pasHoctu
TeMnepatyp H AAaHHOH JKHA-
KOCTH MOXHO TeOpeTHYecKH
npeackasarb, KakHe H3 3THX
CTPYKTYp (KOJeL H MHOro-
YrOJbHHKOB)  COOTBETCTBYIOT
NOSABJIEHHIO YCTOHYHBOrO MOTO-
ka. Ha nosepxHocTH Kode
AYEHKH CTAHOBATCH BHAHMBIMH
OT4ACTH H3-3a  KPOILIEUHBIX
KaneJsek, B3BELUEHHbIX B BOCXO-
ASILMX NOTOKax ropsiueld »Kui-
KoctH.  HasnektpuszoBaunas
pacuecka pa3roHsieT 3TH Ka-
neJbKH, Hapylas NpaBUJIbHYIO
thopmy siueex.

4.102. «Yuubi» B necyaHsX
JIOHAX CO31&I0TCA TOPH30H-
TaJibHbIMH BUXPEBBIMH OTOKA-
MH TOrO e THNAa, KOTOpble
06pasyIoT «J0POXKKH» B 0bJa-
kax (cM. sagauy 4.100). Tam,
rje Mo COCeqCTBY OKa3bIBAOT-
Csl Ba BOCXOASILLUHX [OTOKA,
necok co6upaercs B alouy. Tam
e, TIe NOTOKH BO3]yXa Ha-
npaBJeHsl BHU3, 1I0OHA He 06pa-
ayercs. [lockodbky BO Beex
MYCTHIHAX 3eMHOro liapa npe-
06/121210T CeBEpHbIE€ HAH 10XK-
HBIE BETPbI, «YJIHILbI» TeCyaHblX
AIOH HanpasieHbi C ceBepa Hg
Ior.
[Tosjocel Ha MNOBEPXHOCTH
oKeaHa TakxXe ofpa3syloTcs
noj AeHCTBHEM aHaJ/OrHUHBIX
BHXpeH, BO3HUKAIOUIHX B MpH-
NOBEPXHOCTHOM CJIO€  BOJHI.
Tam, rae notok BOAB B IBYX
COCeHHX BHXPAX HanpasJjeH
BHH3, coO6upalTcs BCAKOro
poana BogopocaH H T. 4. Tam
Ke, rae NnOTOKH HamnpaBJ€HbI
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XaHMU3M pacceuBaHHsA H36bI-
TOYHOTr'O TemJa.

Bblcokasi Temneparypa BO3-
ayxa B Texace nepeHoOCHTCH
CPABHHTENLHO JErKO, MOTOMY
YTO TaM HH3Kasl BJAXKHOCTD.
[Touemy xapy ropas3go Tpya-
Hee MepPeHOCHTb MPH BbiCOKOH
BJAXKHOCTH?

344, ¢. 57—59; 482.

OxaaxaeHue
TENJONPOBOAHOCTD
TENJ0BOE H3JAyueHHe

3.91. Kak ocryautb Kode? {o-
MyCTHM, Bbl TOJbKO 4YTO MPHIO-
TOBWJIH 4Yalle4Ky YEpPHOro KO-
e, HO 10 Hayala 3aHATHH
0CTAJOCh €le HATh MHHYT.
Ecau  Bbl  XOTHTE TMpHHECTH
Koe B Ksacc BO3MOXKHO GoJee
ropsiuuM, BaMm cJjaeayeT pe-
IUHTh, KOI'J1a HaluBaTb B Kode
CJMBKH: ceHuac HWJIH YyXKe B
kinacce? Korpa ayuiute kaactb
caxap? Korpa u kak poaro
pasmewuBats ero? Ecau BHl
He XOTHTe pasMelldBaTb, TO
CTOHT KJIACTb B YAUIKY JOXKY
uiu Het? Mmeer au 3HaueHMe,
Kakasi y Bac J0XKa — MJacT-
MaccoBasi WJAH  MeTaJjjuye-
ckan? HUamenusacs sau 6bl Baw
OTBeT, ecau OGbl CJHBKH OblIH
He OejbiMH, a 4epHbIMH? 3a-
BHCHT JIM OTBET OT UBETA 4all-
ku? [lonblTafiTecb TOAKPENHTb
CBOM pacCyXkJIeHusi XOoTs Obl
NpOCTEeHILUMH pacyeTamu.

[lepeHoc Tenaa
¥ TemMneparypa

3.92. Ilposisaenne MOMEH-
TaNbHOU LBeTHOH QoTorpaduu
«Moasiponn». Korma Bel ne-
JaeTe UBETHOH CHUMOK (OTO-
annaparom «[lToasipoun»' B xo-
JIOAHYIO MOTOAY, NPY NMposiBJe-
HHH Bbl JIOJKHBI COTPETb Me-
TAJJIUYECKYIO TIJIACTHHKY XOTH

Obl Ha Tese. B nporuBHom cay-
yae 6asaHC BETOB HA CHHUM-
Ke OylerT HapylleH: XoJoj-
Hble KpacsilHe BellecTBa He
yClneoT BOBpeMms INepedTH Ha
nosutuB. llouemy B nanuom
cay4yae Temleparypa BJUsIeT
Ha CKOPOCTb nepexoja Kpacok?

497.

"B doroannapar  «[loaspoua»
3apAXaT (HIbM-IIAKeT, B KOTOPOM
HaXORATCA HeraTHB, MO3UTHBHaA G6y-
mMara M [NpOABJASICLIHE BellecTBa.
[Tocne Toro kak SKCMO3HUMS MPOU3-
BeJeHa, MaKeT BLIHMMAIOT M3 amnna-
paTa, npH 3TOM aMmuay’abl ¢ [POSiB-
NAWOIWHMY  BelecTBaMu  pa3fiaBiH-
BAIOTCA M KpacsillHe BeulecTBa nepe-
XONAT C NpPOABJAIOLULETOCA HeraTHBa
Ha no3uTuB. B remnyio norony nposs-
JIeHHe [MPOUCXONHT HernocpeacTBeHHO
NMpH H3BATHH MNakKeTa M3 annapara,
B XOJIOQHYIO — DeKOMEHJyercs Ha-
K1aAblBaTh QUIbM-TAKeT Ha COrpeTyio
MeTaNIMYeCKyl0 NJacTHHKY.— [1pum.
nepes.

Konsekuus
TENJONPOBOAHOCTb
H3JYy4YeHHe

CKpLITas TemaoTa nepexoja

3.93. «Ocrtposa Tenaa». [Toue-
My TeMmIlepaTypa BO3jlyxa B ro-
pore Ha 3-—5° C Bhille, 4YeMm

B OKpecTHocTH (puc. 3.93)°?
QueBHAHO, UYTO B TOpoje
6oablIoe  KOJHYECTBO Telsa

Bblje/ifleTcsl NMPOMbINIJIEHHBIMH

o6bektamu. Ho nomumo 3Toro,
KaK BJHSIOT HAa TeMmrneparypy
MHOTO3TaKHbl€ 31aHHsl, 3HAUH-
TeJbHbBIE MOPOCTPAHCTBA, IO
KpbiThle KaMHeM M OeTOHOM,
OLICTPbIH CTOK AO0XKJ1€BOH BO- |
HasH4yue

nbl, y6opka cHera,

LI B BO3JlyXe, TYMaHH,

«CMOTH» W T. I.?
MerteopoJiory,  cocrasasis

TEMIEepPaTypPHYIO KapTy ropo-
1a — 60JBbLIOTO HWJAH MaJeHb-
Koro,-— Bcerjia ofHapyxuBa-
0T TaMm  «OCTPOB  TenJaar,
pacnosoxeHHoll BOJH3H TO-
poackoro ueHrpa. [lo Mepe
yAaJeHuss OT UeHTpa TeMlle-
parypa BO3/yxa [OHHXaeTcs.
[lo 3Tofi npuuuHe, KCTATH,
B L(EHTPE ropojia 1 BeThl BECHOH
HAUUHAOT PacnycKaTbCs paHb-
lle, yeM HA OKpauHax M B IPH-
roponpax.

344, ¢. 78—81; 483—493.

Puc. 3.93.

«Qcrpos Tenaa» 8 eopode.
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HUKaeT 1 Kak GbICTPO OHO pac-
wupserca? bByper am Takoe
06saKko 3ameThHo 0caabJsiTh
pajuauiio, NOPOXKAAEMYIO
B3DLIBOM?

[MornoweHne
BHTAJKHBAOLAA CHAA
KOHAEHCALHS
ucnapedue

3.28. «Cxuranue» 06JaKOB.
Korpa paHHuM JIeTHHM yTpOM
He6o GLIBAJO 3ATAHYTO HU3KHU-
MdH obaaxkamu, mMosi Gabylika
FOBOPHJIA, YTO COJIHUE HX «CO-
KKeT» M geHb OyAeT COJHey-
HeiM. W pelcTBUTENBHO, 4yTh
nos3xxe obmaka 4acto Hucuyesa-
JH. Moxert GuiThb, 6a6yUIKa Gbl-
Ja npasa u o6/7aka Ha camMOM
LeJle «Cropalu» OT Noraouiae-
moro umHu Ttenna? BepHo Jam
5T0?

363, c. 76; 364, ¢. 273, 274.

O6pa3zosanue 06JaKoB
YCTOHYHBOCTD

BhiTAJKHBAWUW AA CHJA

3.29. «bapamku» Ha Hebe. [To-,
yemy Ha He6Ge HMHOrja MOSIBJSA-
lorcsi obsnaka B Qopme «Oa-

pawkos» (puc. 3.29)? [Touemy
3TH «6apatluku» nopoi GbIBAIOT

pasjeJeHbl sipKUMH TMPOCBETa-
MH?

362, c. 54-—-56.

219, c.
300, c.

311, 312; 371, ¢. 34,
182—191, 197—198.

Toxkoe
chepusecKoe
obnako

- Oruennsir wap

Puc. 3.29. «bapawku» 8 obaakax.

KoHpeHcauus

3.30. Npuuunsbl Tymana. 3a no-

.CJ/egHee gecsaATuJieTrue JOHJOH-

CKHEe TyMaHbl cTaau cJjaabee.
OzHa U3 MPHYHH 3TOTO 3aKJK-
yaercs B TOM, 4YTO Tenepb AJf
OTOIJIEHUSI BCE peXe 110Jb3y-
IOTCA  YrOJIbHBIMH KaMHHaMH.
Kak yrojbHble KAMUHBI MOTYT
BJAHATHL Ha TymaH? W uro Boo6-
i€ BbI3bIBAET TyMaHbI?

388, ¢. 480—510; 649.

3.31. KoHueHcauHsd AbIXaHHA.
Ecnu B X0J104HBIH [A€Hb NOABI-
WaTh HA OKOHHOE CTeKJIO, Ha
HEM 00pasywTces  KaneabKH.
[Touemy? Tounee, 4TO HMEHHO
3actaBaser cobUpaTbCs B Ka-

DeabKH MoJeKvibl Boab? [To-
yeMy KaleJdbKu o6pasyTres Ha
CTEKJEe HMEHHO B 3THX TOUKAX,
a He B apyrux? Uem otauuator-
Cfl 3TH TOYKH?

[loyemy Tapeska cTaHOBHT-
CH BJAXKHOH 10cjie TOro, Kak
Ha HeHd [OJEKHT FOpsuHd I1H-
por? (ITo Tem xe npuuyuHam
3aM0TEeBAIOT OUKH M OKHA aBToO-
Mo6ugeil. A oueMy nosiBasier-
Csl vHel Ha cTenax KMPHHAUHBIX
IOMOB [IPH PE3KOM [oTele-
Huu? KeTaTi, nouemy 3anores-
mee OT AbIXAHHS CTEKJIO GblCT-
PO BLICHIXAET, €CJAH Ha Hero Mo-
IyTh? — Ped.)

388, ¢. 428; 389.

KoHaeHcauus
ajHabaTHueckHe npotecchl
BUXPH

BbiTAJKHBAOUlAs CHAA

3.32. UHBepcHOHHBIK caep ca-
moaera. [Touemy 3a camosierom
4acTo BO3HWKaeT  BUAMMKIA
uuBepcHOHHLIA caen? [louemy
370 INPOUCXOAHMT He BCeraar
Ecou npucTadbno BrsSAETHCA
B CJIe[l, TO MOMXHO 3aMETHTh,
YTO B AE€HCTBUTEABHOCTH OH CO-
CTOUT H3 ABYX WJH 6Gogee TOH-
KHX [OJOCOK, KOTOpble 3aTeM
pPaclLIBAIOTCA H CTAHOBATCA
Hepasdauuumbivu. [Touemy BHa-
yane o6Gpasyercst HEeCKOJMbKO
cnenoB? Kak o6 bACHUTD cyliie-
CTBOBAaHHWE 1POCBETA MEXKAY
caMoJeToM U HauyajoM cJeia?
Ortyero cjen «BCOY4HBAETCH»
U «B3pbIBAEeTCsi» Tak, 4TO CTa-
HOBHTCST MOXOMXHM Ha HaHH-
3aHHYI0 HA HUTKY «BO3JYWHYIO
KyKypy3y» (puc. 3.32)?

Bo3MOXHO, BaM 1ocyacT/lu-
BUTCS YBHAETh HE TOJbLKO Cam
clIell, HO H ero TEMHYIO TeHb Ha
o6siakax. Ho ele 6odsee uitre-
pecell TeMHBIH CJACH, KOTOPbIH
OCTABJASET CAMOJCT, JeTAUHA
B ob6nake. Kak obpasyercs
3TOT cJaen?
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npuropaer. Ectb M 3TOMY
Kakoe-To ¢u3HuecKoe 0060CHO-
BaHHe?

Hanyuenune
HarpeBaHHe

MOTOK Tenna
TEMJIONPOBOAHOCTD

3.81. IMouemy «oTcTalwT» Bpe-
mena roaa? I[louemy 3umo#
XOJIO[IHO, a JIETOM KapKo?
MoxeT, 3umoil 3emus gaJdblle
Bcero ot CoaHua, a Jaerom
6auxxe Bcero K Hemy? Her, B
NeHCTBUTENBHOCTH Kak pas
Hao6opor (puc. 3.81).

Kakue mecsiubl, mo-pauemy,
JIO/KHBL GBITh CAMBIMH XOJ O/
HbIMH, a KaKHe — CaMbIMH

)apkumu? C TOUKH 3peHus
TEOPMH CAMbIMH XOJOAHBIMH
CKOpee BCEro JOJXKHbl ObiTh
HosiGpb, JAekabpb H sHBAapb,
a caMblMH TeIJbIMH — Ma#,
HIOHb U HI0Jb. OAHAKO ¥ Me-
TEOPOJIOTHYECKAs CTATUCTHKA,
M  Baw COGCTBEHHBIH  OINBIT
CBHAETENbCTBYIOT, UTO camble
XOJIOAHbIE MECsIlbl — 3TO Je-
kabpb, sHBape H QeBpaJb,
a camble  TellJible — HIOHD,
HioNb W aBrycT. Kak roso-
puT Most 6abylika, coaHLe Ha
Jgero — 3uma Ha Mopo3. [loue-
My B JA€HCTBHTEJNbHOCTH [0-
roga «OTCTaeT» Ha Mecsill OT
TeopHu?

388, ¢. 7.

Puc. 3.81. O6pawenue 3emau sokpye Coanya (macurab ne goidep-
MHAH).

Temneparypa
KMHETHUYECKAs TeopHs
H3JIyueHHe

3.82. Temnepatypa B KOCMOCE.
KakoBa Temnepatrypa B KOCMH-
yeckoM TnpoctpaHcTBe? Uto
MOKaXKeT TepMOMeTp, KOTOpbii
KOCMOHABT BO3bMeT ¢ cO0OH,
BBIXO/Jst B OTKPBITBIH KOCMOC?

790.

Hanyuenne

3.83. Mapuuxu. [lapHuxk ycrt-
pauBaeTcsi TakHM 06pa3oM,

72 ®dusuueckuit deiiepBepk

yToObl pacTeHHsi B HEM Haxo-
IuauchL B remae. Kak 370
pocturaercsi? Hyxno aum ggasa
MmapHHkKa o0coboe CTeKJ0 WJIH
nopoiaer Jgwboe?
«[lapHukoBbIil s dexTs
VUHTBIBAIOT, KOrla [OBOPAT
O HENpPUSTHbIX HOC/JAEACTBHAX
TPOMBIILIJIEHHOrO 3arpsi3HeHus
atmocdepnl. Tak, orpomuoe
KOJIHYECTBO CBEPX3BYKOBbIX
CcaMoJIeTOB, JeTawlluX  Ha
6OJILUIMX  BBICOTax, MOXET
NpHBECTH K KaracTpoduue-
CKOMY [OTeIJIeHHIO 3€MHOro
kiuMmara. [louemy 3TO BBI3BI-
BadeT OllaceHHs1 H Kak ollee

3arpsi3HeHde atMmocgdepbl Mo-
KEeT CO03/4aTh «MAPHUKOBLIH
3thdekT»? I70, KOHEUHO, OYeHb
cJoXkHbIE Bonpoc. Hekortopbie
yueHbl€, HAalpOTHB, YyTBep-
JKA310T, YTO 3arpsidHeHHe arT-
mMocepbl MPUBEAET HE K MO-
TeIJIEHHIO, 4 K [OXOJOLaHHIO
Ha 3€MHOM llape U B KOHEUHOM
cyeTe K HaCTYMJIEeHHI0 HOBOTrO
JejHUKoBOoro nepuoaa. Jlwo-

OONbITHBIE  pacCyXKIeHHd O
BJHSIHHH 00J1aKOB Ha HPHTOK
COJIHEUHOTO H3JIyueHHsl K 3eM-
Jie COJepXKUTCH B OUeHb HH-
TepecHOM HayuyHO-(paHTacTH-
yeckoM pomaHe ®pena Xoiaa

«YepHoe 061aKo»'.

219, c. 153, 154; 388, ¢. 22;
466, c. 33, 34; 467—469;
1544; 1545.

TennonpoBogHocThb
KOHBEKUHA
H3JIyueHHe

3.84. Tlouemy Bam XO0JO0AHO?
[Touemy Bam 6yAeT XOJOAHO,
eCAH Bbl XOJOAHBIM 3HMHHUM
JlHeM BhbIfiieTe B [oJe pasjie-
teiM? Kakum o6pasoMm TeJo
TepsieT TeMao: MyTeM TerJo-
HPOBOJHOCTH HJH KaK-TO HHa-
ye? [Touemy Bam Tenjo B LIy-
6e? Beap wy6a ToXKe npo-
BOAUT TeIJO.

B xos0aHbl# N1€Hb, HAXOASACH
B TOMEIUEHHUH, TOCTOHTe HEKO-
TOpOe BpeMsl JIHLOM K OKHY, a
NOTOM OTBEPHHTECH OT HEro.
Ckopee Bcero, Bbl OLIYILAJH
NMPOXJaly Ha JHUe, KOrga oHo
6b110  0OpauleHo K OKHY.
[Touemy? B KoHLE KOHUOB,
TeMrepaTypa BO3/yXa He H3-
MeHHJaCh, KOPAa Bbl OTBep-
HYJHCb OT OKHa.

B ¢uabme «Kocmuueckas

' Xoin @. Uephoe obsako. Aib-
MaHaxX Hay4YHOH QaHTACTHKH, BbINl. 4.—

M.: 3uanue, 1966.— [Ipum. peo.
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baaropaphuocTu

51 HH B KOeM ciyuae He xoren 6bl co3jaBath Bredariedue, 6yi-
TO 3Ta KHHTA HaMKcaHa MHOH B OAMHOYKY. OueHb MHOTHE J1aBajH
COBETHI, NOMOTa/H, CMOPH/IH, KPHTHKOBAJH, MOAAEPKUBAIL Me-
HA — BOOOHLLE OTHOCHJHUCH C TMOHHMaHHeM. $I mucan 3Ty KHuTY
Gyay4H CTYN€HTOM- IMIJIOMHHKOM M3PU/IEHICKOTO YHUBEPCHTETA
u o4eHb npusHaresned [osapay Jlactepy u F'appu Kpumenbmeite-
pY 3a TO, YTO OHHM NOAAEPXKAa/JH CTYLEHTa, OJepXKHUMOI0 CTOJb
cymac6ponnon uneeit. JIuk Bepr, Toxe u3a M3pu/eHAiCKOro yHH-
BePCHTeTa, YacaMu o6CyKAa/l CO MHOH 3ajauM W BHec HeMaJjo
ceexkux muicned. lllepman [loyaTHH He TONBKO MpENIOKUT MHE
HECKOJIbKO XOPOIIHX 3a/1a4, HO U 060APsAI MeHs, KOT4a MHe MpH-
XOAHJIOCh PAfH 3TOA KHHTH KePTBOBATb CBOEH AMMIOMHOH pabo-
To#. Mosi keHa Jnusaber nepeneyarasna H OTpelakTHpOBana
pykonHcb. ApT ¥Y3CT, B TO BpeMsl TOXKe AUMJIOMHHEK, 1al HeMaso
UEHHBIX peKOMEeHJAaUH# NpH MNOAIOTOBKE OKOHYATENbHOTO BapH-
aHta KHurd, Oco6eHHO MHOTHM 51 06s3aH [IxkoaHHe Myppeii, Ko-
TOpas, MPOAHpasAch CKBO3b 1e6pH MoOero aHrauickoro, udrajna
¥ peJlakTHPOBAJa He OJlMH BAPHAHT PYKONUCH. §] Takxke 6Gmarona-
pilo Hona [leneka, Aapuna Ta#nopa, [xkopaxka Apdxena,
Panbda Jliosanuna u A. A. Ctpaccen6ypra, KOTOphbie BHHMA-
T€JIbHO MPOCMOTPENH PYKOMHCD U CAeail MHOTO OYeHb MOJ1€3HbIX
3aMeuaHuH.

Hocupa Yoxep
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JlaBneHnue
HeJuHelHble KoJieGaHHs

3.77. HUrpyuweuHbii mnapoxo-
aHk. Urpyureunnli mapoxoauk
(puc. 3.77) npUBOAUTCH B JIBH-
XKEHHe COBEPLIEHHO HEBEPOAT-
HeiM  cnocob6om. HeGoabuwoi
KoTeJ COEIMHAIOT  JByMs
Tpy6Kamu ¢ KOpMOH Kopab-
auKka. Koraa noa HamoJiHeHHbI#
BOJOH KOTEJ CTaBAT 3a>KKEeH-
HYIO cBedy, o00pasyiouuics

B HEM [ap BbITAJKHBAeT H3
Tpy6ox BOMY,

H CYIEHBIIIKO

JIBUXKeTCsl Bhnepej. Kasagoch
6bl, Korjgza BOJa B KOTJe
KOHUMTCS, KOpabJHK [0JXKeH
OCTAHOBHThLCSI — HO HeT, BOjA
3acacnlBaeTcs 4yepes TpyOkU B
KOTEeJ, W TpPOIecc HauuHaercs
cHauana. Tak napoxOAHK,
dwuipkas, nasieer Brnepen. Ilo-
yemy BcacbiBaercst Bojga? [lo-
yeMy, KOT/la OHA BCACLIBAETCH,
NapoOXOJHUK He JIBHKETCS Ha3aj
C TOH Xe CKOPOCTbIO, ¢ Kako#
OH JBHraJjcs Brnepen?

454—457.

Puc. 8.77. Hepyweunoui napoxodux 8 paspese [Finnie ., Curl R. L.

Amer, I. Phys., 31, 289 (1963).]

TenaonposoaHoCTb
yAeJbHAS TENJOEMKOCTh

3.78. TNouemy npeamern ka-
KYTCs xoaoaHbimu? He ponx-
Hbl JIU BCE MpPEAMEeThi, HAXO0/s-
1IMeCs PH OJMHAKOBOH TemIne-
patype, co3iaBaTb y Hac
O/IHHAKOBOE OlLYleHHe Tema
Wi xosopa? Bol 6e3 madnei-
wero KoJeGaHHA HajeBaeTe
Ha cebA oOjexay, HMelulylo
KOMHaTHYIO TeMIlepatypy, NpHu-
mepHo 20° C, no nonpobyiite
CeCTb pasjleTbiM B CYXYIO BaH-
Hy, KoOTopas, Kkasajnocb Obl,
JO/DKHA HMeTh TY XKe Temmnepa-
TYPY, ¥ Bbl OUYBCTBYETE, KakK
BeJuKa TyT pasHuua. [loue-
my? ([louemy 3umoii meran-
JHUECKHEe [peJMeThl KaXyT-
cst Bosiee  XOJOLHBIMH, 4YeM,

HallpuMme JepeBsiHHbIe HJU
b

KHpnUuHble? — Ped.)

462.

Hanyuenue
KOHBEKIHS
da3osbie nepexonbl

3.79. Beable ogexabl B TPOMH-
kax. [louemy umwonum HocsT B
Tponukax Genyio ogexay (ec-
JI1 OHH, KOHEUHO, N1eHACTBHTEIb-
Ho 310 pnenaiot)? Cuuraercs,
yTo Gesasi ofeXxjaa IpoxJaal-
Hee. PeaJsieH /1 U H3MEpPUM JH
5toT  3bhdekr? Ecau koxa
y Jwaed 6Henasi, To ecTb JH
cMmblcn B Geqgolt ogexae?

Puc. 3.79. «beda He 8 TOM, uTO
HAPKO U BAAHCHOCTG BbLCOKA —
8CeMY BUHOLL ITOT NPOKAATOLU Hu-
crowepcTanol GypHyc Ha nod-
KAQOKE».

Kakoe wu3snyueHue coJgHua —
yJabTpadHoieToBOR, BHAMMOE
uian uHdpakpacHoe — HECET B
ocHoBHOM Tero? Kak 6enas
ofexjaa BejgerT ce6s MO OTHO-
UIEHHIO K KaXXAOMY H3 3THX
BH/IOB Kakas

U3TYYEHUA?
J0451 NOJyuaeMoro Hamu Ter-

Ja  NPUXOAUTCA  Henocpesu-
CTBEHHO Ha COJHeYHble Jy-
4l, a Kakas Gepercsl OT OKpYy-
katwomed cpenbi?  Hakonern,
ecJad BaM  INPUJETCA  HUATH
no nycTblHe, TO UTO Jy4dlue:
oneTbesl B Genoe uau Boobule
CHSAITb OfeXKAY?

344, c. 58, 59; 459—461.

Mornomenne tenaa
H TENJONPOBOAHOCTD

3.80. YyryHHble CKOBOPOIKH.
C naBHUX MOP NO HEBEIOMbIM
npuyMHaM M[peAnoyTeHHe OT-
JlaeTcsi YyTYHHBIM CKOBOPO/-
KaM nepes crajabHelMH. Bee no-
Bapa — u 1podeccHoHalbl, H
Jwb6utelH — B OJHH  T'OJOC
KASHYTCS, 4TO B UYTYHHOH
mocyle Nulila npoxapusaercs
fosiee paBHOMEPHO H MeHblile
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HOI 3eMmJie OcCTaeTcsl cjef HO-
TH, TO 3€MJIl B 3TOM MecTe
CTAQHOBHTCS CYyXOH M TBepAOH.
[Touemy?

158, c. 141, 142.

n 0BEPXHOCTHOE HATAXKEHHE
CMAuHBaHHE

3.102. KpuBH3Ha NMOBEPXHOCTH
KHAKOCTH Yy CTEHOK COCyAad.
Y omHHX XKHIKOCTEH NOBepX-
HOCTb BOJH3H CTEHOK CTEK-
JSIHHOTO cocyaa 3arubaercs
BBepx, y Apyrux — Buu3. [lo-
yeMy 3TO npoucxoaut? Kakas
cu1a 3acTaBJdasieT Kpai no-
BEpXHOCTH 3aru6aTbCsi BBEPX
uad BHU3? KakOBO MPHHIH-
MUajsbHOE pas/jduue (Ha MHK-
POCKOMHYECKOM, HJH  aTOM-
HOM, YyDOBHE) MeXiy TeMH
KUAKOCTAMHU, KOTOPHI€ MOJHH-
MaloTcsl y CTEHOK, H TeMH,

KOTOpbie onyckawTesa? MoxHO

Ju  3apaHee
Kakywo dopmy
nmpuMeT B TOM
cayyae?

npejacKasars,
NOBEPXHOCTh
HJAH  HHOM

Puc. 3.102. Kax uckpusasnercsa no-
8epXHOCTb Hecmauusarowell Hud-
KocTu?

Hekotopble XuakocTH co-
XpaHsIOT KamnjaeBuAHYy ¢dop-
My, KOrja nomnajalT Ha MJo-
CKYIO CTEKJSHHYIO [OBEpPX-
HocTb. [Touemy OHuM He pacre-
Katorcsa?  KakoBa  nmpHHUH-
nuajbHas pasHula MEeXay
CMAUUBAIOUIUMH H HeCcMauH-
BalIWKMH xujakoctamMu? Ka-
Kylo pOpMYy HpUHHMAaeT KanJjs
HecM auHBaolel XHAKOCTH Ha
MOBEPXHOCTH?

[TpencraBbTe, 4TO HeCMauH-
BaKWIAs OJKHAKOCTb HaJdHTa
B HeOOJIbIUYIO KIOBETY, KaK IO-
Ka3zaHo Ha puc. 3.102. Kakyw
dbopMy 1OJMKHA MPHHATL MPH
3TOM ee noBepxHocTh? Muu ona
MoXxeT OblTh JI0G60H B 3aBHCH-
MOCTH OT yrJa KioBeTol? Eciu
TaK, TO NPH KaKoM yrJe no-
BEPXHOCTb Oy/eT MJIOCKOH?

51, 321, 507—511; 540,
c. 321—340; 670, c. 414—421,
423—426; 850; 860.

OcmoTHUECKOE RaBaeHHEe
armMochepHoe AaBJEHHE
OTpHUATENbHOE AaBJEHHe

3.103. Kak nopnumaercs ape-
BecHblii cok? Kakum o6pasom
COK MOJHHUMAaeTCs MO CTBOJAM
JlepeBbeB, OCOGEHHO BbICOKHX
(HEeKOTOpble CEKBOHH JOCTH-
ratot 120 m B BEICOTY) ? Hasep-
HfIK& CYLeCTBYeT pPasHOCTb
JlaBJeHHH MeXJly KOPHAMHU Jie-
peBa u ero KpoHOH. 3a cuer
yero oOHa BoO3HHKaer? [lei-
CTBYET JIH JIepEBO KaK BCAChI-
BawowHi Hacoc? Ecau Tak, TO
He JOJ>KHA JIH BbICOTA JlepeBa
6biTb orpaHunyena 10 M — Benb
HMEHHO TAKOBa MaKCHMaJbHast
BBLICOTA NOJ'beMa BOJbl BCACLI-
paouiuM Hacocom? Ilo-Buam-
MOMY, B [J€peBbsiX AeHCTBYET
KaKOH-TO 1pyroH MexaHu3M.

512—519; 540, ¢. 366—368.

OcMoTHYECKOE N aBJEHHE
KanHJAIAPHOCTD
samepsaHHe

3.104. Jlepsidbie cToa6bl B 3€M-
ae. llpuxoaunocs au Bam BH-
JIeTh JeAssHble CTOJNOHKH Bbl-
coTOA 3—4 cM, KOTOpbIE, Ka-
3aJ0ch Obl, BLIPAcTaloT U3 3€M-
au? Ilpu BHHMaTenbHOM pac-
CMOTPEHHH Ha HX BeEpXYyLIKaX
MOXHO 3aMETHTh YACTHIILI 3€M-
JIH, TEeCUHHKH HJIH MEJKYIo
rajbky. Kak uu cTpaHHo, 3em-
Jsi 1mOJ  3ITHUMH CTOJNOUKAMH
O6bIUHO OKa3blBaeTcsi He 3a-
Mep3iued u BaaxHOH. [Touemy
pactyt 3tu croabuxku? Ecan
TeMIllepaTypa jJ0CTaTOYHO HH3-
Ka, TaKk 4TO 3amMep3aeT BOAa,
TO NMOYeMy He 3aMep3aeT 3eM-
as? Yem onpenenasiercsi BbICO-
Ta CTOJOHKOB?

338, c. 133; 521.

KanuaasipHoctb
O0CMOTHYECKOE JaBJjeHue
3amep3aHHe BOALI

3.105. KamHH, «pacrymue» B
capy. Ecan Bam korpa-vu-
O6y/b NPUXOAHUIOCHE YXaXKHBATh
3a €ajoM, TO Bbl, HaBepHOe,
obpaliajd BHUMAHHC Ha TO,
YTO BECHOH B Cajy HEH3BECTHO
OTKy/la MOSAIBJSIETCA OrPOMHOE
KoJauuecTBO KamHelh. B HekoTo-
pblx paidonax, HanpuMep B Ho-
BOH AHIIHH, «ypoXKa#h KaM-
Hel» ocoGeHHO obuaen. Mmen-
HO 006 3TOM T'OBODHTCH B CTH-
xoTBOpenuu Po6Gepra Ppocra
«[Tounnka crenbl» (cMm. 3ana-
uy 3.106).

Kamuu, cyns no scemy, ny-
TeUIeCTBYIOT BBEPX HA NOBEPX-
HOCTb 3€MJIH U3 [OA3EMHBIX
ckanbpHbix nopoa. Kak  3To
npoucxoaut?  Beab  KaMHH
umeloT OOJBIIYI0 MJIOTHOCTD,
yeM [OYBA, H MOTOMY JOJKHbI
MOCTENEHHO OnycKaTbCsd, a He
nogHuMarbes. Uto xe «roa-

Tennosnie GanTazud ¥ npouue yao0BOJbCTBUR 77





index-15_1.png
1.18. Kpuk, kpak, meak. [lo-
ueMy pasjaercsl «KPHK-Kpak-
IeJNK», KOrja 3alHuBalOT MO-
JIOKOM DPHCOBbBIE€ XJOMbS?

1.19. 3Byk Ttawuiero abaa.
Bpocbkre Ky6uk-1pyro# Jibna 8
Balll JIOOGUMbIH HAMHTOK W BbI
YCJBIINTE BHayaJje NMOTPECKHU-
BaHMe, a 3aTeM TakoH 3BYK,
Kak OyATO 4TO-TO KapuTcA
Ha ckoBoponake. OTKyla Bo3-
HHUKAIOT 3TH 3BYKH? He Bcsikuit
Jejl, BOpOYEM, TPOU3BOILUT
«3BYK CKOBOpOIAKH». [louemy?

Afic6eprn, mnonangasi npu
Ipeide B 10XKHbBIE MOpHA, Ha-
YMHAIT MOATAUBATbL H TOXe
norpeckuBalotr. MIx Tpeck uac-
TO CAbIIIEH Ha CYAaX H MOof-
BOJHBIX JIOJIKAaX, H €ro Ha3blBa-
10T «afic6eproBoil LINMYYKOH».

169.

3BYKONPOBOAHOCTD

1.20. ¥xom k 3emJje. [louyemy
HHJEeHIbl, KOTOPLIX Mbl BHIHUM
B CTapbiXx BecTepHaX, OOGBIUHO
BCTAIOT Ha KOJIeHW Y MpuUnajna-
I0T YXOM K 3eMJe, uTOObl 06-
Hapy>XHUTb NajleKuX, He BHJIH-
MBIX I'1a30M BCaAHUKOB? Eciu
MOXKHO paccablliaTh Aajekuit
TONOT KOMBIT 4Yepe3 3eMJli0, TO
Mo4yeMy 3TOT 3BYK He CJ/blllieH
B Bo3jlyxe?

124, ¢. 21; 159, ea. IX.

Pacnpocrpanenne 3syka

1.21. TemGp rogoca W remii.
[Toyemy rosioc cTaHOBHUTCS BHI-
COKHM, €C/IM YEeJOBEK BAOXHET
rejui?

Bynbre npenenbHo ocTOpoK-
Hbl, KOrja Babixaere rejuid. B
5TOM CJydae Jerko 3aJ0XHYTh-
Cf, TaK Kak BibIXasi TeJHH,

ye/JOBEK He WCHbITHIBAET 'HU-
KaKHX HEMNpHSTHBIX OulylLe-
HUH, TOCKONbLKY MpH 3TOM B
JIETKUX He HaKal/JHBaeTcs yr-
Jekucablil ra3. Hukorma He
BAbIXaliTeé HHU BOLOPOJ, HH
yucThil  kHcaopon! Boaopon
B3pbIBOONACEH, a KHCI0poj
noaaepxxuBaer ropenue. [lpu
BJAbIXaHHH 3THX Ta3oB jaxe
UcKpa paspsga (KOTopbill Tak
4acTo BO3HUKAET B OJexKIe)
MOMET O0Ka3aTbCAd CMepTelb-
HOH.

170, c¢. 205; 171, ¢. 16—17;
80, 735—738.

CkopocTb 3ByKa

1.22. Homewnpas Joxeuxkoh
B Kodeitno# uyawke... Pasme-
LUIMBasA B YallKe PACTBOPHUMbLI
Koe MM DPACTBOPHUMbIE CJIMB-
KH, HOCTyUYHTe MO KPAa 4allKH
aoxeykol. Tox 3ByKa, KOTO-
pPbIA BBl MPH 3TOM CJBIILIUTE,
pe3ko MeHsieTcs npu gobanJe-
HMH NOPOLIKA, & TaKXKe B Mpo-
necce pasmemuBauusi. Iloue-
mMy?

[TocTyunte o kpaio mMuBHOM
KPYXKKH, MOKa CaIUTCs HeHa,
ToH 3ByKa TOXe MeHsIeTCH.
[Touemy?

Bbi ckaxkere,uTo, BO3MOXKHO,
TIeHa HJM TOPOLIOK NOrJOLL 0T
3BYK, BbI3bIBAeMbill MOCTYKHBA-
HueMm. Jlonyctum, HO HOJXKHA
JIH TOTJAA MEHSThCS BLICOTa
TOHA MJH TOJBKO TPOMKOCTb
3ByKa?

159, c. 310; 173; 150, ¢. 235—
238.

CkopocTb 3ByKa
H TeMneparypa

1.23. Korpa opkecTp rotosurcs
K BbicTymJjeHHio. [louemy TOH
JYXOBbIX HHCTPYMEHTOB MMOBbI-
11aeTcsi, KOrAa MY3bIKAHTHI

«PasbIrpbIBAOTCA» Mepel BhI-
cTymjiennem opkectpa? [loye-
MY TOH CTPYHHBIX HHCTPyMEH-
TOB MPH 3TOM HOHUXKAETCH?

124, ¢. 49—50; 126, c. 498;
172; 80, c. 671—672, 735—
738.

HHrtepdepenuus

1.24. Caywas wym camoJera,
NpHUrHHTech. Sl uMTajd, 4to ec-
JM, YyC/IbllIaB 3BYK IHpoJe-
TaIOULEero caMoJeTa, NPUrHyTh-
csl K 3eMmJe, TO TOH 3ByKa Mo-
Kaxkercsi Bolme. JIpyro#l npu-
Mep: ecM CTOATb Y CTEHHl He-
nojajeky oOr Bojonana, ToO
MOXKHO NOMHMO OOBIYHOTO 3By-
Ka BoOJAONAajia ycablluarh eilie
u HerpoMKuil «don». Hem 6u-
XKe K CTeHe, TeM BblllIe yacToTa
storo «doHay. [louemy B Tom
W APYTOM cly4yae 4acTora CJbl-
IIMMOTO 3BYyKa 3daBHCHT OT
pacCTOAAHUA MEXAY. yXOM H
TBEpAOH NMOBEPXHOCTHIO?

82, c¢. 98—100; 145, c.
174—180; 40, c. 258—260.

59;

UHTepdepenuns
BOJHOBOJLI

1.25. Tpy6a-csuctok. Bcransb-
Te mnepel JJHHHOH GETOHHOH
Tpy6O#l M TPOMKO XJIONMHHUTE B
aajoutd. Bel  ycasblliuTe He
TOJNbKO 3XO XJOMKa, HO H
HeKHI  XapaKTepHbIH  3BYK
«BXHK», TOH KOTOpOro 3a
JIOII0 CeKyHAbl MeHsieTcs OT
BBICOKOTO 10 Hu3koro'. Uem
o6ycJ/iOBJeH 3TOT 3BYK?

181; 182; 440, ¢. 22—23.

' Kpaydopa [181] nposoaur ana-
JIOTHI0O MEXIY 3THM 3BYKOM M HOHO-

cdhepHbIMH  «cBHCTAMH» (CM. 3anauy
6.31).
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128, c. 18; 170, c. 423—427,
234, c. 103; 80. ¢. 716—719.

Ipenomaenne

1.38. MoaHus 6e3 rpoma.
Hepeako Mbl BHAHUM BCMBILKY
MOJIHHH, HO He CJBbILIKM IpoMa.
Kak npasuJ/io, packathl rpoma
pPelKO pachnpoCTPaHAKTCA Ha
paccrosinust  Gosee 25 Kwm.
[Touemy? Heyxeau 25 km —
Takoe yX GoJsblloe pac-
croinne aas  3yka? Her,
OpyIHHHBlE BHICTPENbl WU Das-
DPLIBBI  CHapAJOB JOHOCATCHA
3HauMTeNbHO fadblie. [louemy
JKe Ha TaKOM DpAacCTOSIHHH He
c/blllIeH TPpoM?

82, ¢. 114—116; 142, c. 118;
164, c. 441—442; 219, ¢. 304—
305, 220; 221; 80, c¢. 729—
731; 150, ¢. 180—196.

Npeaomaenune

1.39. Noasoanas soaka Kpa-
JaeTcd «B TeHH». XOTs cHCTe-
Mbl 3BYKOJOKAUHH JOCTAaTOYHO
4YyBCTBHUTE/bHbLI, 4TOGBl O6HA-
PYKHTb MOJABOAHYIO JIOAKY Ha
oyeHb GOJBIIOM pPaCCTOSHHUH,
UX peaJbHblH paanyc AeHCT-
B OObIYHO OTpaHHyeH He-
CKO/IbKHMH KHJOMeTpamu (a B

TPONHKAX H TOIO MeHblle).
Paccmorpum, Hanpumep, cay-
yail, Korpa JoKaTop ¥ NnojBOA-
Hasl JIOAKa pPACMOJOXKeHbl HPH-
MepHO Ha OAHOH TrJaybuHe.
[To nekoropoi#i npuuuHe (Ko-
TOpas OTHIOAb He CBOJHT-
cl K TpoCcTOMYy oc/aab/1eHuIo
3ByKa B BOLE) 3BYKOBOH
«Jly4», HANpaBJEeHHbIH HA JIOA-
Ky, He pocruraer ee. Kak
rOBOPSAT, J0JKa HaXOLHUTCHA «B
TeHH», W OOHApYXHUTb ee
HeBo3MOXHO. [louemy BoO3HH-
KalT Takde 06JacTH TEHH?

171; 185, ¢. 235; 217; 228,
c. 376—379; 229—232; 170,
c. 11—23; 180.

Audpakuns

1.40. Ecan npHoTKpLITL ABEpb
B WyMHBIH xopuaop.. Koraa
s 3aKphiBal0 JBepb CBOEro
kabuHera, KoTropasi BBIXOJHT
B IIYMHbIH KODHIOD, B KOM-
HaTe craHoButcs THXO. Ec-
JU e JBepb OTKPHITb Ha-
cTeXb, TO LIYyM MewaeT pabo-
Tath. A 4TO eciM JBepb MpH-
OTKpPBITb UYyTb-uyTb? JlOJXK-
HO ObiTb, 3TO NOYTH TO Xe
caMmoe, UYTO M 3aKpbITb ee?
Oanako s y6emuacs, uro
B 3TOM CJydae IIYM HHYYTb
He MeHbllle, 4eM MpPH LIHPO-

KO OTKpbITOR aABepu? [louemy
e Yy3Kasd menb TakK pasH-
TeJbHO YyCHJIUBAET LIYM B MOEM
KabuHere?

128, ¢. 19; 155, c. 177.

1.41. Mukpodonubiit addexr.
B 3noxy pok-My3blkH AJs co-
31aHHSl  YMOMOMPAYHUTeNbHbIX
3¢¢eKTOB ILUHPOKO HCMOJb-
3oBajsiack obpaTHasi  CBS3b.
[urapuct nosopauuBancs K
TPOMKOTOBOPHUTE/IO, 3BYK KO-
TOpPOro TakuM o6pa3oM BO3-
JeAcTBOBa] Ha 3BYKOCHHMA-
TeJb 3JEeKTPOTHTapbl U BHOBb
ycuauBascs. AHaNOTHYHbIH 3¢ -
(eKT BO3HHMKAeT, KOrjaa JHK-
TOP BKJIOUaeT B KabHHe MpH-
€MHHK, HacTpOeHHBHIH Ha BOJ-
HY palHOCTaHUMH, KoTopas
BeleT AAaHHYI Nepejady. Yro
BbI3LIBAET «3BOH» B  3THX
cayyaax?

Hudpakuus

1.42. Tymaunwmii pesydH. Ty-
MaHHBIH PEBYH KOHCTPYHpYeT-
csl TakuM 06pa3oM, 4ToObl 3BYK
pacnpocTpaHsa/cad Kak MOXHO
jdajabllle B TOPH3OHTaNbHOH
MJOCKOCTH U KaK MOXKHO M€Hb-
we yxonua Beepx. He ctpanHo
JIH, YTO MPSIMOYTOJbHOE OTBEP-

20 <dusuyeckHi deiepsepk






index-87_1.png
KOHUOM B BOLY M MOLyTb MO-
nepek JApPyroro ee KoHua (puc.
4.25), To Bosa B TpybGKe moi-
HuMmercs. Basi Tpy6Ky nokopo-
ye U MOAYB KaK CJeLYyeT, MOXK-
HO ofpbi3raTh npusrens. bo-
Jee MoJe3HOe TpHMEHeHHe
5TOT 3¢h¢EeKT HAXOAUT B MYyJib-
BepU3aTopax, I'ie CXKaTbiil BO3-
AyX nojaercsl neprneHHKysp-
HO Y3KOMY cOCyly, copepxka-
LleMy pacnbiisieMoe BeLlecTBo.
Kak pefcTBYIOT TakHe myJb-
BEpU3aTOpbi?

597; 430, c. 465.

4.26. Bcrpeunwie noesga. Cko-
pOCTHble TI0e3fa MpH BcTpeye
LOJXKHBI 3aMeLJIHTb XOA, HHaye
CTeKJa B BaroHax pa3o6bioTcs.
[Touemy? B Kakylo CTOpPOHY
NpH 3TOM BHIIAJAIOT CTeKJa:
BHYTPb BArOHOB HJIH HapyXy?
MoxeT JAH cayyuThCs MOA06-
HOe, ecqu Toe3fa [BHXYTCA
B OJHOM HaNpaBjenun? Byper
JH Bac MpHTArHBATb K MOE3AY
WIH OTTalKHBaTb OT HETO,
€C/H Bbl OKa)keTecb CJHUIKOM
6/13KO OT OBICTPO HAYLIEro
noesxa?

599—602; 439, c. 465; 930,
c. 22—24.

4.27. BeHTHasiuHoHHbBIE TPYOBI
H Hopa ayrosofi cobauk,
Tara B BeHTUNAUHOHHOH TpY-
6e yJaydyllaeTcs, e€caum OKpy-
KHTb €e BepXHUH KOoHell HeKOH
KOHyCc00Op a3HoH KOHCTPYK-
uue#t (puc. 4.27,a). Ananoruu-
HO BBICOKAsl KOHHMYecKasl Ha-
cunb  (puc. 4.27,6) BOKpyr
| Bxona B HOpY yJaydliaer ee
BeHTHAsIUMIO. [Touemy?

139, ¢. 179, 180; 598.

(SN |

. USRS —]

Puc. 4.27,a. Benrussyuonnas
TpYba € KOHUHECKUM KOANGAKOM.

4.28. Hacekomble, pa3busa-
olWHecs 0 BETPOBOE CTEKJO.
Bawm, BeposiTHO, He pa3 npu-
XONHJOCh BHOETb, KaK Ha-
cekoMmble pa36HBAIOTCA O BeT-
pOBOE  CTEKJO  Muamerocs
asTomobuas. Paz6usatores aH
OHH HeIOCPEACTBEHHO O CTEKJIO
HJIH XKe UX cHayaJja pa3pbiBaeT
B BO3/yXe, a MOTOM pa3mas3bi-
Baer no crekay? Ecau BepHo
nocaennee, TO noyemy OHM pas-
puiBaloTcA? Bo3MOXHO, Bbi

S
JET b Mok P

e

Puc. 4.28. [C paspewenusn [ok.
Xapra, komnanun «Puad surep-
npaiaucs. |

O6pasosaHne 3asHXpeHHH

4.29. NMoaowyuiuecs Qaarn.
[Touemy pnake poOBHBIA, He
MOPBLIBUCTHIH, BeTEp 3acTasJis-
er mosockartbest ¢aaru? Yewm
onpejensieTcss 4yacTtora KoJe-
6anuit paaros?

124, c. 115; 453; 430, c. 490;
940.

CHEWJAC
BYAET

Puc. 4.27,6. Hopa ayzosoi cobay-
Ku, OKpYocenHas ablcokoll Ha-
CbLNbIO,

nonbitaevecb OOBACHHTL Me-
4aJbHYI0 CYAbOY HACEeKOMbIX
TypOy/JEeHTHOCTbIO, HO pas3sBse
Typ6y/eHTHOCTb B 3TOM CJy-
yae Tak yx Betuka? [louemy
CHJIbHBIHA, OTK/OHEHHbI BBEpX
BO3AYIIHBIH TMOTOK He Imepe-
HOCHT HACEeKOMLIX Hal MalliH-
no#t? (Pucynok 4.28 noka3sbi-
BaeT, KakK MOXHO «ClaCTHUCh»
OT HaceKOMBbIX.)

364, c. 12, 13.

aro
HEBRIHOCUMEO

¥paBuenue bepnyian
nepeaaya HMNyJabca

4.30. Kpbliib H BEHTHJATOPHI
HAa TOHOYHbIX aBTOMOOGHJISAX.
FoHouHbie aBTOMOGHIM  3a
BpeMfl CBOEro CYHIeCTBOBa-
HUSl TpeTepleNu CyHlecTBeH-
Hble uaMeHeHus. K uucay Haw-
6o/siee 3HAUUTENbHHIX YCOBEp-
LIEHCTBOBAHUHA MOXKHO OTHECTH
YCTAHOBKY B 3aJHel yacTH as-
TOMOOH/IY  TOPH3OHTAJbHOTO
Kpblia. Koraa asromMobuib ¢
TAKUM KDPbLIOM COBepIlaJ [Mo-
BOPOT, BOAMUTENb HAKJOHA
Kpbiio Brepen. [1pu Bbixose u3
MOBOPOTA, KPLLIO CHOBA IPH-
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AUTHCA MOA KaKWUMH-TO OIlipe-
JICJICHHbIMHU ymaMH?

543551

MexaHH4YeCKOe HANPAKEHHE
3amMep3aHue

3.114. «Tennosbie» TPEUIHHDI
B 3emJje. [ ps3eBbie TpeUH-
Hbl — 3TO HEe eAWHCTBEHHbIH
npuEMep y3opa Ha 3eMHOH I0-
BEPXHOCTH. [ pellUnbl, pacno-
Joxenubie B GoOpMe MHOrO-
YIOJIBHHKOB, BCTpeYarTCcs B
paiosax BeuHOH Mep3J0Tbl Ha
Kpaiinem Cesepe. UTO BbI3bl-
BaeT pACTPECKHBAHHE B 3TOM
cayyae? EcTb Ju  KaKue-to
Haubosee BepOSATHbIE  YIVIbI

mepeceyeHusi TakKHX TPEeIHH?

438; 552—-556.

3amep3aHue
KOJIIOHAHAS B3BECh

3.115. Kamenunle ceTku. K na-
KoHel, TPeTHH [pHMep y30pOB
HA  MOBEPXHOCTH  3eMJH —
KaMeHHble CETKH, KOJbUA H
MHOTOYrOJbHHKH H3 KaMHe#
IPHMEPHO OJAMHAKOBOH BeJIH-
uyunbl  (puc. 3.115). Yro 3a-
CT4BJIsIET KamHH, pasbpocan-
Hble BecnopsijouHo, coGHPAaTh-
¢Sl B Takue TreoMeTPHUECKHE

y30ph?

556—558.

80 dusuueckuii deiepsepk

Puc. 3.116. «Tak sor, coeaacHo
8TOpOMY 3AKOHY TepMOOUHAMU-
Ku...»

3.116. )KH3Hb H BTOpOE Haua-
JO TEPMOJLHHAMHKH.
Bbr octagéTtech, a JIOAH H BEULH
Kpyrom
[Ipaxom uayr...
Ceaun

TepmognHamuka YuHT Hac,
4ytTo 3HTpONMUsl — Mepa Oec-
nopsiika B CUCTEME — IIPH
Heo6paTHMBIX NpoLeccax Beer-
pa yseauuyuBaercss (3TO Tak
Ha3blBAeMOe «BTOpPOE HavaJgao
TepMOAMHAMHKHY»). A Kak xe
TOrjla paccMaTrpHBaTh poXKie-
uue W XU3Hb? He cayxut Jau
nosisJieHHe HA 3eMJe yeqoBeka
M ero pasBUTHE HapyLIECHHEM
3TOr0 3aKOHA, NOCKOJABKY B XO-
je 3TOro Tmpouecca ymnopsano-
YEHHOCTb CHCTEMbl YBEJIHYH-
saercs? He onposepraercsi ju
BTOPOE Hauajo Bcel 3BOJIO-
MeH Ku3Hu Ha 3emJe?

559—562;
1780.

1569, 889; 899,

Puc. 3.115. Koavyessie y3opbr HQ
NOBEPXHOCTI 3EMAL.






