- bb.bBYXOBLEB

B.4.KPUBYEHKOB

1 TAMAKHIWEB
| B.M.WA/bHOB

| CBOPHHK 3A4AY
| MO0 JAEMEHTAPHOH
OH3IUKE

\




. b. BYXOBLIEB, B. 1. KPUBYEHKOB,
r. 4. MAKMUIEB, B. Il. IHAJIbHOB

CBOPHUK 3AIAY
[10 AJIEMEHTAPHOM
OU3SUKE

[TOCOBHE
IJ1;1 CAMOOBPA3OBAHMS

N3OAHUE TPETHE,
HCITPABJIEHHOE

&

M3IATEJIbCTBO «HAYKA»

FJIABHASL PEIJAKUMS
PU3NKO-MATEMATUUYECKOM JIMTEPATYPHI
MOCKBA 1968



530.1
B 94

Y IIK 530.10 (075.4)

2-3-1

54-68

AHHOTALHSA

Hacroamuit c6opuux 3amau no ¢u3HKe COCTaBACH
B COOTBETCTBHH C MAaTepPHaNOM, H3JNOMEHHBIM B «JJeMeH-
TapHOM YyueOHHKe (H3HKH» MOX pelakuued axageMuka
I. C. Jlannc6epra. BoabUIMHCTBO 3a1a4 3HAYUTENbHO Ipe-
BOCXOMHT NO TPYAHOCTH B3alayH, NpelJaraeMbie OOBIYHO
y4auuMcs cpelHux mkoa. Bece oHu cHaGieHsl MOXPOOHBIMU
pemweHuamMu. Yactb 3aKag cGOpHMKA COCTaBJAAOT MNepe-
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CKOBCKOTO YHHBEPCHTETa.
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NPEJAUCIROBUE KO BTOPOMY H3LAAHUIO

BTropoe wuananue neuaraeTcs ¢ Marpuu nepsoro. B Texcr
BHeCeHbl MCIpaB/eHHs BCeX OOHapyeHHHX B TepBOM H3IaHHU
MOrpeuHoCcTe.

ABTopH ray6oko npusxarenbHsl b. 10, Korany, B. WU. Wso-
TOBY W BCeM IPYTHM UHTaTeJaM, COOOIUMBINMM CBOW 3aMeyaHus
N0 TEKCTY MepBOro W3NaHHs.

Asmopu
Mocksa,
uioap 1965 r.

NPEJVCJOBUE K NMEPBOMY H3JAHHUIO

Hacroswmi#t c6opuuk 3anay no ¢uanKe COCTaBJIeH Ha OCHOBE
MaTepHasa, M3MOKEHHOro B «DJIeMeHTapHOM YueOHUKe (HIUKM»
noa penakuue#t axamemuka I'. C. Jlangc6epra. ITostomy conep-
JaHue, YpOBeHb 3alay M XapakTep PpAacHOJOXeHHs MaTepuana
B OCHOBHOM COOTBETCTBYIOT YKasaHHOMY yueOuuky. B cGopuux
HC BKJIIOYEH Daslle] «ATOMHas (U3MKa®, TaK KaK YNPaxHeHUs
No 3TOMy pasfieny B YyueOHuke JlanacGepra LOCTATOYHO I0JHO
HAJIOCTPUPYIOT M3JOxeHHBI! MaTtepuan. OrdenbHble 3anayM Ha
JaHHYI0 TEMY BKJIOYEHBl B ApYyrHe raaBbul cOOpHHKA.

Ipn cocrasiennn c60pHHUKA aBTOPH yAeasnu 6oJbllioe BHU-
MaHWe 3a7ayaM MOBbIIUSHHOR TPyAHOCTH, TpebyloiuuM raybokoro
MOHUMAHMA OCHOBHLIX (H3MUECKMX 3aKOHOB M YMEHbSl MCNOJb30-
BaTb MX NpPH caMbiX pasHooOpasHbIX ycaoBuax. Bce Tpymubie
8ajauM CHaOMeHb NMOAPOOHBIMM pelleHnsaMH. KpoMe TOro, B neasx
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Pa3BUTHA HABHIKOB M KyJbTYpLl pemiendst ¢u3HUECKUX 3anaq
HEKOTOpHe 6oJiee NMPOCThle 3aJauM TaKxke CHaOXeHb pelIeHHsIMH,

Yacts 3anay cOOpPHHKA COCTABAKIOT mNepepaboTaHHble 3anauud
IUKO/MLHBIX OJIMMOHAA MNOCJAEIHHX JIeT, KOTOpble MPOBOLMIHCH
Ha ¢usuyeckoM ¢akynbTeTre MockoBckoro yuuBepcurera. B nepe-
paGoTaHHOM BHIe BKJIOYEHO HEeKOTOPOe KOJHYeCTBO 3ajay M3
c60pHUKOB 1/ BhICLIEH 1UKOJB. BOMBIIMHCTBO 3alay sBAAOTCA
OPHMIHHAJIbHBIMH.

Tpyn mexay aBropaMu cOODHHMKA paclpele/Hica ClelyloLuM
obpasomM. b. B. Byxosues u I'. fl. Msakuies npuHuManu yuda-
CTHE B COCTaBJieHMM BCeX pa3ienoB 3anaunuka. B. II. Kpuueu-
KOBY TpHHaAAekaT Haubosee C/AOXKHBIE 3alaYd NO MeXaHHKe H
snekrpomMarHetuamy. B. I1. IllanbHoB yuyacTBOBan B COCTaBJelHH
3anay MO MeXaHMKe M reoMeTpuyeckoft ontuke. Bce 3anauu o6ey-
KAAJUCh aBTOPCKUM KOJI/IEKTHBOM.

ABTOpH C 6/1ar0AAPHOCTBIO OTMEYAIOT GOJIBLIYIO M HCKJIOYH-
TeabHO MAof0TBOpHYI0 padory E. M. Hosoasopcko#t no penaxru-
POBaHHIO PYKOTMHCH.

Asmopbt



3ANAYHU

FrMTABA I
MEXAHHUKA

§ 1. KunemaTHka paBHOMEpHOro NpsAMOJHHEHHOTrO
ABHKEHUA

1. Maywas BBepx no peke MOTOpHas JIOAKA BCTPETHJA CrJa-
B/sieMble N0 TeYeHHI0 peku NAOTH. Yepes 1 #ac nmocae BCTpeuH
J040uHbI MOTOp 3araox. PemoHT MoTopa mpoxosmxkanics 30 mun.
B TeyeHne 3TOro BpeMeHH JOIKA CBOOGOLHO MJBLIA NO TEYEHHIO
peku. Tlocnme peMoHTa J0JKa TNOMJBLIA BHH3 TNO TeYEHHIO
C npexHeR OTHOCHTEJbHO BOIbl CKOPOCTbIO M HarHaja IJIOTHI
na paccrosHun S=7,5 xm OT Mecta HMX TepBOH BCTPeuH.
OnpeneauTb CKOPOCTb TEYEHHS DPEKH, CUHTas ee MOCTOSHHOM.

2. YenoBek, MAylMH C NOCTOSHHON MO BeJWUHHe M Hampa-
BJEHHIO CKOPOCTbIO ©, NPOXONMT NOL (oHapeM, BHCAIUM Ha
nuicoTe H nan 3emaett. Hafith ckopocTh mepemelieHus No 3emje
Kpast TeHH OT TOJIOBbl YeJIOBeKa, eC/JH ero BeiCOTa h.

3. Paccrosnne Mexny ropoaom u 3aBonoM 30 xx. B 6 uac
30 amun c 3aBoja B ropol Bhiluen Newexox, a B 6 #ac 40 mun
M3 ropoja Ha 3aBOJI BbleXal CO CKOpOcTbio 18 K.m[uac Benocu-
nexnct. Ilpo#tns 6 wxa, memexol BCTPeTHA BeNOCHNENHCTA.
Onpenenutb BpeMsi MX BCTPeYH M CKOPOCTb LBHXEHUS Mellexona.

Onpegenantb, rie OblT NeweXoi, KOFLa OH BCTPeTHaA 12-#
Hiywu#t u3 ropora asTobyc, M uucaIO aBTOGYCOB, OBOTHABIIMX
BeJIOCHNeNCTa, ecau aBToOycHOe NBHMMeHHe HauMHaeTca B 6 #ac
yTpa; aBTOGYCbl OTNPABJAIOTCA OT KOHEUHHX INYHKTOB uepes
Kaxable 15 mun, ckopocTb kaxaoro asrobyca 45 rum/4ac.

4, W3 Mockssl B ITyiukuHo ¢ uutepsanoM ¢ = 10 mun BblaK
ZBa 3JekTpornoesna co ckopocTamu v =30 xmfuac. C kaxoh
CKOPOCTbIO # JBUrajacs moesi, uiymu# B MOCKBY, ecan OH
TIOBCTPEYan STH 3JEKTPOMnoesfa uepes T==4 mux OLUH MOCJIE
Apyroro? ’
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5. 3aBoi, Ha KoTopoM padoTaeT "HHMCHeP, HAXOAUTCA 3a
ropoaoM. Kawauil pas x mpuxony noesaa Ha CTaHLUIO Mpues-
’KaeT 3aBOACKAR aBTOMallMHA, KOTOPAA [NOCTABJIAET MHIKeHepa
na Mecto paboThl. OnHaXAbl MHXEHep NPHEXal Ha CTAHUUIO
na 1 sac pasbuie OOBIUHOrO H, HE NOMKHIAAACH MAILMHLI, MOLIE
Ha sason nemxoM. [lo nopore OH BCTpeTua aBTOMAIIMHY H
npuexan Ha 3aBoA Ha 10 mun panbwe o6brunoro. CkoOAbKO Bpe-
MeHU 1leJ MWHIKEeHep [0 BCTPeYH C B3aBOACKOW aBTOMALIMHOM?
Pewuts 3anady rpaduuecku.

6. Mexay nBymsa peudbiMd npuctanamu M u K kypcupylor
katepbl. CKOpOCTH BceXx KaTepoB OTHOCHTEJbHO BOALI OAMHA=
KOBBl. Paccrossue Mexay npuctanamu pasHo 20 xu. OT npu-
craun M jo npucranu K kawaw#h karep namser 1 wac. Ot
npuctand K o npucrann M — 2 vaca. KaTepnl OTX0asT OT
obeux npucrtaHedl onHOBpeMeHHO ¢ uHTepBadamu 20 muK ¥ cTOsT
Ha KaxIoH mpuctanu Takike 20 mun.

Onpenenuts: 1) CKOAbKO KaTepoB O0O0CAYXKUBAET JIMHHIO;
2) CKOJIbKO KaTepoB BCTpeyaeT B MyTH KaTep, MAbBYWHH ua A
B K; 3) ckoabkO KaTepoB BCTpPeuYaeT B NyTH KaTep, MJbIBY-
wuit w3 K 8 M.

7. LlBoe TypucToB, Haxoascb Ha paccrosHuun 40 K oT
6Ga3bl, BOMKHB NMPUOBITL HA Hee ONLHOBPEMEHHO W B Kparyaliwui
cpok. B pacnopsiKeHHH TYPHCTOB HMEETCS ONHMH BeJOCHMER,
KOTOPBIM OHH peLIWJM BOCIMO0/b30BaTbCA NO ouepelH. [lokuiys
MCXOIHBI MYHKT, OAMH H3 TYPHCTOB IOLIeA NEWKOM CO CKO=-
pocTbio v, =5 Km[vac, APYro# moexan nHa BeJOCHMELE CO CKO-
pocTbio =15 xm/4ac. TypucTs yCAOBUIHCL OCTABJAATH BEJIO=-
cumes B MPOMEXYTOUYHBIX
NyHKTaX, MEeXAYy KOTOPbIMH
O/IMH MAET MNelwKoM, a Apyro#
eler Ha Bejocunede. C Kaxoft
cpelHeR CKOpOCTbIO OyAyT
aAsurarbcs TypucThi? CKOMBbKO
BpeMEHH BeJOCHNes OCTaeTcs
He HCMOJ/b30BAHHBIM?

8. Ilse cBeuH, BLICOTH
KOTOPHIX B Haya/AbHLIA MOMEHT
Oblid OAMHAKOBBI W PaBHHI A,
HAaXOAATCA Ha paccTosHua @ Apyr oT apyra. Paccrosanue
Meway Kaxaoft cpeyol W Onamxafme#t k Hel cTeHOH TaKKe
pasio a (puc. 1). C kako#t CKOPOCTbIO ABHXKYTCH TEHH OT Che-
4yel Mo crenaMm, ecau OAHA CBeYa CropaeT sa Bpema f;, a Apy-
ras 3a f,?

8
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9. IMo mwocce co ckopocTvio v, ==16 am/cex nBUKETCH aBTO-
O6yc. UYenoBex Haxomurcs Ha paccTosHun @ =60 # or wocce
n b==400 u or aBrobyca. B KkakoM HanmpasseHMM [O/KEH
GexaTb 4esoBek, UYTOOB BBHIATH K KakOH-AMGO TOYKe IIOCCE
OIHOBPEMeHHO C aBTOOYCOM HWJH paHbiue ero? Yeaosek Moxer
GexaTb CO CKOPOCTbIO Uy=4 M/cer.

10. Kakyio HauMeHbIUyI0 CKOPOCTb HOJKEH HMETb YeJOBeK
(cm. 3ajauy 9), uToObl BCTpeTHTb aBTOOYc? B KakoMm Hampapie-
HHAM JOJ/DKEH NpPH 3TOM OexaTb YeJOBeK?

11, Yenosex Haxoaurca Ha Oepery osepa B Touke A. Emy
HeoOXOIMMO B KpaTdaiillee BpeMs NONacTe B TOYKY B, Haxo-
aguwyioca Ha osepe (puc. 2). Paccrosuue ot Toukn B 10 Gepera
BC=d, a paccroaune AC =S. Cko- .
pOCTb IBHIKEHHS ueqOBeka B BOAE 7y, g
no :Gepery v, (v, > v,). Kakum mnyrem /
JIO/KeH JABHFaTbCA 4YeJOBEK: IJIBITb JIN g
u3 TOYkH A no mnpsmofi AB uau npo- s
GexxaTh N0 Gepery HeKOTOPOE PaccTOsHUE S/
H noc/e STOr0 IVIBITH NO HAaNpaBJeHHIO /
K Touke B? /

12, Miaymn#t npoTHB TeueHHS pekH /
TEMJIOXOA BCTPeYaeT CIJIaBjseMble 1O /
peke mnaoTs. Yepes £, ==45 mun nocie WW
BCTPEYH € MJIOTaMH TeMJIOXOA MpUYAIH- :

BaeT K MNPHCTaHH, CTOSHKAa Ha KOTOPOHR Puc. 2.
npono/mkaerca £,=1 uac. Ilocne storo

TENJOX0J MOMJABUI MO TedeHMI0 peku U uepes f3=1 wac o6o-
rHan Te ke naoThl. CKOPOCTb TEMI0X0Aa OTHOCHTENBLHO BO.B
nocrosHHa u pasHa v, =10 xmfwac. Onpereantb cKOpOCTb
TeyeHUsl PEKH Uy, CuuTas ce mnocrosimiod. Paccmorpers 1Ba
cnocoba pelieHus 3alauyd: rpauueckMft U aHAJHTHYECKHH.

13. TTouroBas cBs3b Mexly peutbiMd4 npuctanamu M u K
OCYyLUeCTBJSETCA ABYMS KaTepamu. B ycioBienHoe BpeMs KaTepa
OTIIBIBAIOT OT CBOMX NpHCTaHel, BCTpevaloTCd, OGMEHHBAIOTCH
noyro#t M BosBpawaioTcs o6paTHo. Ecau. karepa oTniasBanT
OT CBOUX NMpPHCTaHell ONHOBPEMEHHO, TO KaTep, BuIXOoAAwHA us M,
TpaTHT Ha mMyTh B 00a KoHua 3 uaca, a karep u3 K — 1,5 uaca,
CxopocTi 060X KaTepOB OTHOCUTE/NbHO BOIM OAWHakoBbL. Omnpe-
AenuTb rpaduYecKn, HACKOJBLKO MO3)Ke LOKEH OTI/BIBaTb KaTep
43 M nocae otnabiTHs Karepa u3 K, uTo6bl 00a karepa Haxoldu-
JHCb B NMyTH ONHO M TO XKe BpeMs.

14, Hcnoabays ycnosua npelbiiyliefl 3anaud, ONpesesuTb:
CKOPOCTb KarepOB OTHOCHTE/NbHO BOLBI, CKOPOCTb TeYeHHS PeKH

9
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M MeCTO BCTPEUYM KaTepoB B Cayuae, €CIM OHM OTMJBIBAIOT OT
CBOUX IpHCTaHell 0JHOBpeMEHHO. PaccTosiHHe MeXly NPUCTaHAMM
pasuo 30 wa.
15. Or npucrann C k npuctanu T no peke mabiBET CO
CKOPOCTbIO ¥, = 3 K.4/4QC OTHOCUTE/IbHO BOAK Bece/bHas J0AKa.
Ot npucranu T x npucrauu C onHoBpe-
a4 MEHHO C JONKOH OTXOLHT Karep, CKO-
pOCTb KOTOPOTO OTHOCHTEJNbHO BOAMI
V=10 rnm[1ac. 3a Bpems ABINEHUA JOLKY
MeXIy MPUCTAHAMH KaTep yCreBaeT NpodTH
3TO paccTOosHHe YeTHpe Pa3a W NpHObIBAET
K npuctaHu T OIHOBPeMEHHO C JIOAKOH.
OnpenendTh HampaBjeHHe TedyeHUs PeKH.
16. Yenosex Ha JOIKe AOKEH MO-
Puc. 3. nacTe U3 TOYKH A B Touky B, Haxons-
LLYI0CA HA TIPOTHBOMNOM0XKHOM Gepery peku
(puc. 3). Paccrosune BC.==a. [lupuna pexu AC =b. C kaxo#t
HauMeHblliel CKOPOCTbIO # OTHOCHTE/NbHO BOJAbI AO/MKHA TUIHITH
JI0JKa, 4TOOH NPHILITL B TOYKy B? CKOPOCTb TeueHUs PeKH v,
17. U3 nyukrta A, pacnosoxeHHoro na Gepery peku, Heo6-
XOJUMO IONACTb B MyHKT B, nBurasack no npsmo#t AB (puc. 4).
Ulnpuna pekn AC =1 kn, paccrosine BC =2 kM, Makcu-
ManbHas CKOPOCTb JIOAKH OTHOCHTeNbHO BOAM 4 =15 Ku[sac,
a CKODOCTb TeuYeHMsl pexyu v =2 Km/wac. MOXHO AU NPOMAHTDH
paccrosinue AB 3a 30 munyt?

)

l&

O

N

V4 A 8
E
1
A
L . ‘
) A A
Puc. 4. Puc. 5.

18. ITo pexke u3 Touku A B TOuky B, Haxoasuyiocs Ha
npoTuBonosoxkHoM Oepery, BRoJb npsmofi AB, ob6pasywoue#
¢ aunuelt Gepera yroa a, miamiBeT katep (puc. 5). Ilox mpameim
yriaoMm k Oepery IyeT BeTep CO CKOPOCTblO . djar Ha MayTe
kaTepa oOpasyeT yroa [P ¢ HanpaBJeHueM IBHXEHHS KaTepa.
OnpenenuTb CKOPOCTb Karepa OTHOCHTeJbHO Gepera. MoxHo Jau
N0 NaHHBIM, NPHBENEHHLIM B yCJOBHMHM 83aAayH, ONPENEAHTb CKO=
POCTb TEUEHHS PEKH?
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19. Hns HaXOXIEHUst CKOPOCTH CaMoJ/ieTa ONpeNeJsioT BpeMs
«obneTay MM 3aMKHYTOTO KOHTypa, NJMHA KOTOPOrO M3BECTHA.
CkoabKO BpeMeHH MOTpebyeTcs camoJeTy, 4ToOm o0aeTeTh KBa-
Ipar co CTOPOHOM @ TNpH BeTpe, AYIOIEM CO CKOPOCTHIO X,
B IBYX cJayuasx: 1) HanpaBjeHWe BeTpa COBNAanaeT C ONHOH u3
CTOpOH KBaiaparta, 2) HampaBleHHe BeTpa COBMajaeT C JAHaro-
Hanblo KBaapara? CKOpocTb camojera B OTCYTCTBUE BeTpa
v (v > u).

20. Ilo nepeceKaloUMCS MOJ YTJIOM ¢ LIOCCERHBIM JOporam
IBIDKYTCS [BE aBTOMAIUMHBI C MOCTOSHHBIMH CKODOCTAMH U U U,.

OnpenenuTh BeJAMYHHY M Hanpas/eHHe CKOPOCTH OIHOTO
aBTOMOGHMAS OTHOCUTENbHO Apyroro. Yepea kakoe BpeMms mnocie
BCTPEUM Ha MepeKpecTKe PACCTOSHWE Mexay Malunamp Oyner
paso S?

21. Jlse nepeceKaioliMecss NMpsMble IBHXYTCS MOCTYMaTelbHO
B pasHble CTOPOHBI CO CKOPOCTAMU U; U Uy, NMEPNEHAUKYIAPHBLIMU
COOTBETCTBYIOILUM TNpPSMBIM. YTOJ Meway NpAMbHIMH paBel d.
OnpeneanTb CKOPOCTb TOUKM MepeceueHHs 3TUX NPAMBIX.

§ 2. KuieMaTHKka HepaBHOMEpPHOTO H PABHONEPEMEHHOro
NpAMOJHHEHHOTO ABHKEHHA

22, [lepsyio TpeTb MyTH aBTOMOOH/Ib MPOEXal CO CKOPOCTLHIO
v, = 10 Ka/4ac, BTOPYO TPeTb — CO CKOPOCTHIO Uy == 20 xM/4ac
¥ TOCJENHIO0 TPeTb — CO CKOPOCTbIO Uy =60 rx.m/eac. Onpe-
IeNuTb CPENHIO0 CKOPOCTb [BUXKEHMS aBTOMOOMAA HA BCeM
nytu S.

oM

Yo

5 T

4 a £

3 V% vd

2 / b1y

_I a b e

g 4=5 L=

t.cex

Puc. 6.

23. OnpenenuTs CpelHIO CKOPOCTb M CpeliHee YCKOpeHue
Touku 3a 5 M 10 cekyHd, ec/H JABUMEHHE €€ 33aAAHO rpaduKoM
ckopocTd (puc. 6).
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24. Yenosek, crosamuit Ha xpyTom Gepery o3zepa, TaHeT 3a
BepeBKYy Haxonsulyloca Ha BoZe Jaoiky. CkopocTs, ¢ koTopo#t
ye/OBeK BHOHPaeT BEepPeBKY, MOCTOSIHHA M paBHa v. Kakylo cko-
pocTb OGyneT MMeTb JIOAKA B MOMEHT, KOTI2 yroll Mexay BepeB-
KOH M MOBEPXHOCTbIO BOJAH PaBeH a.?

25. Toueunnf MCTOYHMK CcBeTa S HaXONMTCH Ha paccros-
Huu [ oT BepTHKaNbHOrO 9KpaHa AB. OT HCTOYHMKA K SKpaHY

no npsaMo#t SA nBmxeTcs no-
CTynaTesibHo, C TOCTOSHHOH
CKOPOCTbIO ¥ Henpo3pauHbift
. npexMer BHCOTH A. Onpene-
g JUTb MIHOBEHHYIO CKOPOCTb

b niepeMelleHnsi BEPXHEro Kkpas
TeHU ‘NpeiMeTa MO 3KpaHy

Sn 1’4 (puc. 7).
s ‘ ~ 26. - Koopaunara ToukH,
Puc. 7. LBUKYIIEACA  npAMOJMHERHO

BIOJb OCH X, MeHSleTca CO

BpeMeHeM NO 3aKoHy: X == 11} 35¢— 41£2 (x usmepsercs B CM,
a t B cex). OnpenejuTb CKOPOCTb M YCKOPEHHE TOYKH.

27. Ha puc. 8 u 9 usobpaxennl: rpapuk CKOPOCTH TeJa M

rpaguk u3MeHeHMs KOOpPIMHATH Tesa (napaboJsia) B 3aBUCUMOCTH

g N5 Wt
Puc. 8.

ot BpemeHn. Hauano orcuera BpeMenn Ha o6oux rpaduxax cos-
nagaer. OINMHAKOBblE MM NBHXKeHMS M306paxeHBl Ha 9THX Trpa-
¢uxax?

28. JlBe aBTOMaHIMHEI ONLHOBPEMEHHO BhleXalMW W3 NyHKTa A
n uepe3 fy==2 wac npubnan B nyHkT B. Ileppas mamuna npo-
1mJaa TMOJOBHHY MYyTH €O cKopocTbhlo v, ==30 xm/eac, Apyryio
TIONIOBMHY — CO CKOPOCTbI0 U, =45 Kuxfuac. Bropas mammuna
npouiJa BeCb NyTh C MOCTOSHHLIM YCKOpeHueM. B kaxoit MOMeHT

12



BpeMeHH CKOPOCTH Mallui GbliM 0OUHAKOBH? OOrOHMT JH B MyTH
01Ha U3 MAIUMH ApYryio?

29, C BhicOTH H Ha YyNpyryio rOpPH3OHTANbHYIO MOACTaBKY
€BOOONHO nanaeT wapuk. [1ocTpouTb rpaduKH H3MEHEHHT KOOp-
LMHATH M CKODOCTH LIAapHKA B 3aBHCHMOCTH OT BPEMEHH, CUH-
Tas, YTO BpeMeHeM COyAapeHus MOXHO mpeHeOpeub. Yaap alco-
JIIOTHO YRPYru#.

Z,CH |
ol A
" |
|
- |
|
- |
|
L :
5+ |
|
- |
|
B |
|
L g
|
g
1 ) 1 1 | 1 [l 1 1 o
o 5 \ o
tLow
Puc. 9.

30. Ha ynpyryio niuty cBo60AHO MAafaOT CTAMbHBIE IIAPUKH.
Ilepifi ¢ BHICOTH #; =44 cmx, Bropof#t cmycta t > 0 cex
noc/ie MepBOro, ¢ BLICOTH /,=11 cm. Yepes HekoTOpoe Bpems
CKOPOCTH LIaPHKOB COBMAJAalOT MO BeJHWYMHE M HANPABJIEHHIO.
OnpenenuTb BPeMd T H MPOMEXKYTOK BPeMEHH, B TeUeHHe KOTO-
poro CkKOpocTH 06oux wapukoB paBHH. Lllapukn mexny coGol#t
He COYZAapAIoTCH.

31. 3a kakoe BpeMms Teso, CBOGOAHO majaiouiee 6e3 Hauyasbe
HO# CKODOCTH, NMPOXOAHMT H-# CAaHTHMETP CBOEro MyTH?

32, C Bnicoxo#t Gamnu npyr 3a ApyroM GpocaioT 1Ba Tena
C ONMHAKOBLIMH MO BeJNHYUHE CKOPOCTAMH ¥,. [lepsoe Teno 6po-
CalT BEPTUKANbHO BBEepX; CHyCTd BpeMs T GpocaioT BTOpPOE —
BepPTHKAAbHO BHH3. OmpeldennTb CKOPOCTb Tea APYr OTHOCH-
TeJbHO JAPYyra M PpAaCCTOAHHE MeXAY HHMH B MOMEHT BpeMEHH
t>n.

33. Tpu Toukn A, B u C B HavanbHLIA MOMEHT pPacro.IoNe-
HBHl Ha OJHOM TODH30OHTA/AbHOH MpPAMON, HA PABHBLIX PaCCTOAHHUAX
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apyr ot apyra. Touka A Hauana ABUraThCs BEPTHKAJIbHO BBEpX
C MOCTOSHHO# CKOpOCTbIO ¥, a Touka C Ge3 HaualbHOH CKO-
POCTH — BepPTHKA/JbHO BHU3 C MOCTOSHHBIM yckopeHHeM a. Kax
JOMKHA JBUraTbca NO BEePTUKAAM TOuka B, utoObl BCe TpH
TOYKM HAXOAMJHCb BCE BpeMs Ha ONHOR mpsMOR?
TOYKM HAauMHAIOT ABMTATLCA OLHOBPEMEHHO.

34. JlBe aBTOMAalIMHBI TAHYT TPETbIO C MO-
MOLIBIO NpHUBA3aHHOTO K Helt OGaoka (puc. 10).
YcxopeHus aBTOMalllMH @, H @y. OnpeneanTs yCKO-
peHue a; OYKCHPYeMOH MalUMHBI.

35. Jludr nsmxercs c yckopenneM a. Ilacca-
WUpP, Haxonswufcs B Judre, poHseT KHUTY. YUemy
PaBHO YCKOpeHUe KHUMH OTHOCHTEJNbHO NoJa audTa,
ecan 1) audr mBukeTcs BBepx? 2) audT NBU-
HeTCA BHH3?P

36, Baron nBuxercs no TOpPH3OHTAALHOMY
NpAMOJIMHERHOMY Y4acTKy NYTH C YCKOpEHHeM d.
IMaccaxup, Haxoaswufca B BaroHe, 6Gpocaer Ka-
MeHb. UeMy paBHO ycKOpeHHe KaMHA OTHOCHTENbHO
BaroHa M OTHOCHTE/NbHO 3eMJH?

Puc. 10. 87. B nudre, 1BuKylueMcs C yCKOpeHHeM a,

¢ BHICOTH H Hax Mo/soM YesoBeK POHAET LIAPHK.
Yepes t CekyHI nocle Havaja MNaleHHs lapuka YCKOpeHHe
JupTa MeHAeT 3HAK, a yepe3 2T CeKYHA CTAHOBUTCH pPaBHLIM
nymo. [locie sToro wapuk Kacaercs noJja.

Ha xakyio BbicoTy OT moaa audrta NOACKOYUT INAPHUK TOC/8
yRapa? Ynpap cuMTathb aGCO/IOTHO yNpYTUM.

88. MocToBO Kpal nNOIZHUMAaeT C 3eMJId TpPy3 € yckope-
HUeM @, HanpasJeHHbIM BBepX. OIHOBpeMeHHO KpIOK KpaHa,
Ha KOTODOM YKpenjeH Ipys, NepeMelllaeTcsi OTHOCHTEJNbHO Kpa-
Ha B TOPM3OHTANbHOM HANpaBJEHHH C YCKOpeHHeM da,. Kpome
TOrO, CaM KpaH [BUXETCS IO peabCaM ¢ MNOCTOSIHHOH CKOpO-
cTbio ¥ (puc. 11). HavanbHas ckopoCTb KpIOKa OTHQCHTEBHO

14



KpaHa paBHa HyJio. OnpeneauTb CKOPOCTb I'Py3a OTHOCHTE/bHO
3eMJAd B TOT MOMEHT, KOrja OH NOIMAT Haj 3eMaed Ha Bbl-
coty h.

39. Ha xaus, njaoCKOCTp KOTOPOTO COCTaBJAfeT Yroia o
¢ ropusoHToM, nosoxuau teno A (puc. 12). Kakoe yckopeuue

A

Puc. 12

Heo6X0AuMO COOGILUTE KJAHHY B TOPH30HTA/NbHOM Hamnpas/ICHHH,
4To06Bl TeM0 A ¢BOOOLHO Nanano BepTHKAJIbHO BHHU3?

§ 3. AusaMHKa NpAMOJHHEHRHOTO ABHKEHUS

40. K uentpy oaHopoaHoro mapa npujoxena cura P
(puc. 13). B xaxkoM HampaBJieHHH ABHXeTCA wap?

41. K ueHTpy OXHOPOZHOrO wIapa MacChl m =4 K2 mnpu-
JIOEHO LIECTb CHJ, JEeXalMX B OIHOM NIOCKOCTH M COCTa-
BASIOIUX ApYyr ¢ apyrom yrasl B 60° Cuasl mocaenosare/bHO
pasub: 1, 2, 3, 4,5 u 6 wl’

(puc. 14). B kakyio cTOpOHy u e
C KakuM YCKOpeHHeM JABHXKETCH
map?

42, CKOJbKO BECHT TeJo,
HMelolllee MacCy, PaBHYI0 OQHOMY

KHJIOrpaMMy ?
y Sur

’
o 774

FHI
Puc. 13. Puc. 14.

43. Teno, OpolueHHOe MOJ HEKOTOPLIM YI/IOM K T'OPHU3OHTY,
BC/ELCTBHE COMPOTHUB/EHHA BO3LYXa JETHT MO GamIMCTHYecKOMH
kpuBo#t. ITox kakuM yrioM K FOPHU3OHTY HanpaB/ieHO YCKOpeHHe
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Tena B HauBeicliefl Touke TpaekTOopuu A, ecid Macca Teaa m,
a CHJa CONMpPOTHBJEHHS BO3AyXa B STOR Touke paBHa F?

44, Jluck, pacnoyioXeHHbit B BePTHKAAbHOH MJIOCKOCTH,
MMEeT HECKOJIbKO IKeA06OB, KOTOpHIe HanpaBJjeHbl - BLOJb XOpI,
nposelneHHbx U3 ToukM A (puc. 15). OnHoBpeMeHHO H3 TOuYKH A
No BCeM XeJoGaM HAYMHAIOT CKOJb3HTb HECKOJbKO TeJs, Kawioe

y no csoeMy xesofy. UYepes Kkakoe Bpemsi

Kaxaoe TeJO NOCTUrHeT Kpas aucka? Tpe-

/‘\ HHEe M CONMpOTHBJEHHE BO3LyXa He YUYHUTHI-
Barb. (3anmauya lanunes.)

45. Yemy paBHa MHHHMaJbHasd cuaa co-

NPOTHBJIEHUsA BO3AyXa, JeHCcTBylolas Ha na-

c pPaWloTHCTa WM TNAapalioT, NPU MNOJHOCTHIO
packpriToM napamiote? Bec napawioticTa

g ¢ mapauwnoTom pased 75 I
Puc. 15. 46. KakoBa cuna naBneHus N rpysa

BecoM P x[ Ha mon audra, ecau yckope-
Hue nudpTa paBHo @? Yemy paBHa 3Ta cuaa npu CBOGOLHOM
najgeHuu augra?

47. XokkefiHas wafi6a, UMes HayalbHYI0 CKOPOCTb 5 M/cex,
npoma paccrosHue, pasHoe 10 #, u ynapunacb o O6OpTHK.
Focne ynapa, KOTOpHH MOXHO cuMTaThb aGCOMOTHO YNPYriuM,
ma#6a npowia ewe 2,5 # U ocrtaHoBu/aack. Onpelneaurs Kodd-
¢uumuenT Tpenus waiHGel o Jgen. Cuay TpeHus CKOJbNMEHUA
B NaHHOfl M MOCJeLYIOIMX 3a4ayaX CYUTATh .PaBHOH MakCHMalb-
HOW CHJE TPEHHAA NOKOf.

48. TopMO3HBIM MyTeM Ha3bIBAIOT PACCTOSHUE, KOTOPOE Mpo-
XOIMT aBTOMOOWJb OT Hauana TOPMOXEHHUS 10 MOJHOH oOcTa-
noBku. s npuuatux B CCCP THNOB WIMH mpu HOPMAAbLHOM
JaBJeHHM BO3LyXa B KamMepax 3aBUCUMOCTb MYTH TOPMOXEHUs
OT CKOPOCTH aBTOMOOM/A B Hauajle TOPMOMEHUS U OT COCTOA-
HUS W THMA LOPOXKHOTO NOKPBHITUS MONKHO CBeCTM B TadiauLy
(cMm. Taba. I).

[To naHHBHIM Ta6auLUBl C TOYHOCTbIO N0 MEPBOro AECSTHUHOTO
3HaKa Mocjae 3anaroft ompenenuTb KoddduuUeHT TpeHus g
Pa3IHYHBIX BUIOB MOKPHITHA. -

49, OnpeneauTb PpasHOCTb NaBjeHuR GeHaMHA HA NPOTABO-
NOMOMKHHE CTeHKH GeH3o6aka BO BpeMs ABHXKEHHS aBTOMOOM.JA
No ropu3oHTaJAbHOR Jnopore, ecad 3a f{ cex CKOPOCTb aBTOMO-
6uns paBHOMepHO yBeanuuBaercs oT ¥,=0 no . PaccrosHue
MexXLy cTenkamu Oaka l. Bax uMeer ¢dopMy napasnnejenunena u
60KOBLIE CTEHKM 'er0 BepTHKaJbHLL. bBak UeJMKOM 8anojHeH
GenauHoM. IlnoTHOCTb GeHauna p.
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TaG6auna I
Topmo3Ho#ft myTh B MeTpax

CKOpOCTb NBHXEHHS aBTuMOGHAA B KM/4AcC
CocToanue

noporit | 4o | 90 | a0 | a0 | 5o | e | 0 | s0 | w0 | w0

Jlex . . |39 [156(353] 629 98,1|141,4|192,6|251,6 |318,2|393,0

Cyxoit ,
cuer |19 | 7,8|17,6| 31,4 490| 70,7| 96,3|1258|159,1 |196,6

Moxkpuiit
Topen | 1,3 | 52(11,7| 209} 32,7| 47,1 64,2| 8338106,0|131,0

nydﬁ
Topen |0,78| 3,1| 7,0/ 12,5] 196| 28,2| 38,5| 50,3| 63,6| 78,6

Moxperit
achanbt| 097 39| 88| 157 24,5 353| 48,1| 629 79,5| 98,2

Cyxoit
acdannt{0,65| 26| 58( 10,4 163| 23,5| 32,1| 41,9| 530| 655

Cyxoit
6eron (0,56 22| 50| 90| 140 20,2| 27,5 359! 454 56,1

650. Ha ozHopoaubf#t cTepxeHb OauHB L neficTByloT InBe
cunnl F; n F,, npuiaoxeHHble K €ro KOHLAM W HampaB/eHHble
B TNpPOTHBOMOJOXHBIE cTOpPOHbt (puc. 16). C kako# cuaoft F
PACTSHYT CTepXeHb B CEYEHWH, HAXOJslleMCs Ha pacCTosHHH [
OT OJHOrO M3 €ro KOHIOB?

st

A A

V4
— ———
Puc. 16.

51. Hccaenyerca naneHue Jerkoro Iiapuka B BO3LYyXe.
IMocae Toro kak wmapuk nposeten 20 x, ero d¢oTorpadupyior.
doToannapar, umelowmnit ¢okycHoe paccrosiue 10 cau, pacno-
JIOXXEH Ha paccTosHuMH 15 M OT MIAOCKOCTH NafeHus LIapHKa.
IMepen OTKPHITHIM 06beKTHBOM (OTOANNApPaTa BPALLAETCH CO CKO
pocTbio 3 06/cex NUCK C BOCEMbIO OTBEPCTHAMH, pPAaCMOJOMEH-
HbHIMH 110 OKDYMXHOCTH Ha PaBHBLIX PacCTOSHUAX APYr OT APYyra.

2 B. B. ByxoBues #4 Ap. 17



B pesyabTate Ha ¢oTonneHKe noayuaeTcss PR U30GpaxeHutt
wapuka Ha paccrosuuu 3 mu ofHo oT apyroro. Kako#t xapak-
Tep uMeeT ABHXeHHe Wwapuka? Kaxosa OyneT KoHeYHass CKOPOCTb

. LIapuKa TaKOro e pajuyca, HO MMEIOLIero

X S Maccy B yeTepe pasa 6oJblile MepBOTO WIApUKa?

, ) Onpeznenuts K03(ULHEHT TpPeHUs, eCaU Bec
neporo wmapuka paseH 4,5 I'. H3BectHo, uto
CONpOTUBJAEHHE BO3AyXa npu O6OJbIIMX CKO-
pocTAX MNafeHHs MNPOMOPUMOHAIBHO KBanpary
CKOPOCTH.

52, Ha KOHUAX HHUTH, TNePEeKHHYTOH uepe3
6/I0K C HeMOABHXHON OCblO, BHCAT Ha BBHICOTE
H =2 u or noaa aBa rpysa, Macchl KOTOpHX

[\] LLI m=1002 u my=2002 (puc. 17). B Ha-
7 77 dYaibHBI MOMEHT rpysbl NokosaTca. OnpeneanTs

HaTsKeHWe HHTH TP  JBHXKEHHH TPY30B H

Puc. 17. BpeMd, 33 KOTOpOEe I'PY3 MAacChHl M, LOCTHTHET

nona. Maccy 6/0Ka M HHTH He YYMTBIBATb.

53. K ocu noasmxuoro 6/0Ka NmpUKpeneH rpy3 Becom P
(puc. 18). C xakoft cumot F HyXHO TSHYTb KOHeL HUTH, Mepe-
KuHyTO# uepe3 BTOpPO# O/0K, uTOOB rpy3 P aBurancs BBepX
¢ ycKopeHHeM a? uTOOH Tpy3 TNOKOMJICA?
Maccoft 610k0B ¥ HUTH NpeHeOpeub.

54. lBa rpysa BHCAT Ha HHTH, Nepe-
KHHYTOH yepe3d 6JIOK C HeMOLBHXHOH OCHIO.
Macca oaHoro u3 rpysoB pasHa 200 e.
VI3BeCTHO, YTO HUTb He OOGpHIBaeTCs, €CJH
K LPYrOMy ee KOHLY NpPUKPENnuUTb OYeHb TH-
sweabfl rpys. Ha kakoe HaTsxkeHue paccuu-
TaHa HUTb? Maccolt 60Ka MU HHTH MOXHO
npene6peus.

55. Yepes npa HenoXBMkKHBIX 6/0Ka ne-
PEKHHYTa HUTb, K KOHUaM KOTOpOft monse-
LueHbl YalWKW ¢ rupsmu BecoM no P =3 kIl
Ha Kaxaoft. Hute Mexay 6jokaMu paspesanu Puc. 18.

H NPUCOEIMHUIM K AuHamoMerpy (puc. 19).

Yro mnokaxmer nuHamomeTp? Kako# rpys P; HyxHO 106aBUTb
Ha OJHY U3 valleK IJis TOr0, u4TOObl MOKA3aHHe NUHAMOMETpA He
H3MEHHJOCh Mocie TOro, kak ¢ APYroff uyaimiku Gbu1a CHATA TUpA
BecoM P,=1 x['? Maccamn uauiex, 6JOKOB, HUTH M IMHAMO-
MeTpa mnpeHeGpeub.

656. Tsaxenwt wWwap Maccel m TNONBelleH Ha TOHKOW HUTH.
B HuxHe# vuacTM Wapa K HeMy MNpHKpen/eHa J[pyras HHTb,
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TakOH e TNPOYHOCTH, YTO W nepmas. IIpn pe3KOM pHIBKe 3a
HUXKHIOIO HUTb OHa o6pbiBaeTcd. Kakoe yckopenue coobLiaeTcs
Apu 3TOM Wapy?

Y /777777777777 7777777, YL,

Puc. 19.

57. IlBa rpysa ¢ MaccaMu m; W m, CBSi3albl Mexay co6o#t
HUTbIO, TNepeknMHyTOH uepe3 O6nok. Il1OCKOCTH, Ha KOTOPHIX
JeXaT IPysbl, COCTAaBJAIOT C FOPU3OHTaIbI0 Yrisl a # B (puc. 20).
INpasuift rpys Haxonutcs Huxe JeBoro Ha £ . Yepes t cex
10Ce Havana IBWkeHHs oba rpysa okasajHCb Ha OBHOMt BHICOTe.,

Puc. 20.

KosadduuuenTsl TpeHus MexAy rpysaMu M INIOCKOCTAMH paBHHl K.
OnpenennTs OTHOLLEHHEe Macc FpPy30B.

68. Jlensnas ropa cocTaBasieT ¢ ropusoutom yroa a == 30°
Ilo He#t myckalOT CHM3y BBEpX KaMeHb, KOTOPHIE B TeueHue
t,=2 cex npoxoauT paccrosuue /=16 x, nocae uyero cka-
THIBAeTCS BHU3.

Kako# npoMexyTox BpeMeHH £, IJMMTCA COCKa/Ab3biBaHHE
KaMHsi BHM3? [KakoB KO3QQUUMEHT TpeHHA Mexiay TFopo# u
KaMHeM?

59. Tenexika Maccet M =500 2 ckpen/ieHa HUTHIO C TPY30M
Macchl m ==200 2. B HauajbHbIi MOMEHT TesexKa MMeJa CKO-
pocTb vy==7 M[ceX W JBUranacb BJEBO MO TOPH3OHTAMLHOH



naockocth (puc. 21). OnpeneauTb: BeJHYHHY M HanpasJeHUe
CKOPOCTH TeJIeXKH, MecTO, Tie OHa OyneT HaXOIUTLCH, U MyThb,
npoHiieHHLIR el0 uepe3 f==5 cex.

Y

-(—0-— M

Puc. 21.

60. Moxer au Oyep (maaTdopma Ha KOHbKAX, CHAGKeHHAs
napycoM) Non JelicTBUEM BeTPa ABUraThCid MO TOPH3OHTAAbHOH
NOBEPXHOCTH . JbAa CO CKOPOCTbIO, MNpeBHILALIEH CKOPOCThb
BeTpa?

61. Pakera umeer 3amac Tomausa m =8 m. Macca pakeThl
(Bkmoyas TtomauBo) M =15 m. Tomauso cropaer 3a 40 cex.
Pacxon rtonnuBa u cuaa tarn F == 20000 " nocTosHHE.

1) Pakera yctaHoB/eHa FropM3oHTanbHO Ha Tenexke. Omnpe-
JeJUTb YCKOpDeHHe, KOTOpPOe UMeeT pakeTa B MOMEHT 3a-
nycka. HaliTu 3aBUCHMOCTb YCKOPEHHS OT BpeMeHH JABHMXEHHS
pakeTsl M H300pasuTb 3Ty 3aBHCHMOCTb rpaduuecku. [lo rpa-
UKy OLEHHTb BeJMYHHY CKOPOCTH, KOTOpYl0 npuobperer pa-
kera uyepe3 20 cex mnocne Hayana nBHxeHus. TpeHus He yuH-
THIBATb.

2) Paxera samyckaercs BepTHKaabHO BBepX. Vl3mepeHus
nokasaau, yTo uepe3 20 cex yckopenue pakeTh 6bl10 pasHo 0,8g.
Paccuutath cuy conpoTHB/IEHHA BO3AyXa, KOTOpas AeificTBOBaIa
Ha DaKeTy B 3TOT MOMEHT. YCKOpeHHe g CUMTaTb NOCTOSHHBIM.

3) Jaa u3MepeHHs YCKOPDEHHS pakeThl Ha Hel NoMelueH
npubop, MNpPeACTaBAAOWMA CO6OH NPy} UHY, B8aKpeNJIeHHYIO
B BepTHKaibHO# TpyOke. B mnokoe mnpymuHa pacTaHyTa npu-
KpeNJIeHHbIM Ha ee KOHUe rpysom Ha ;=1 cu. Onpenenurb
3aBUCHMOCTb PAacTMXEHUS] TNPYIKHHB OT YCKODEHHS paKeThl.
HauepTuth wkany npubopa.

62. Ha crepxeHnb, aauHa xotoporo 2/, Hazera OyCHHKa
Mmaccel m. BycHHKa MOXeT nepeMelnaTbCsi MO CTepxuHIO 6e3 Tpe-
Hua. B HauanbHbif MOMeHT OyCHHKAa HAXOIMJIAaCb Ha CepeluHe
crepiHs. CTepeHb MOCTYNaTeJbHO TNepeNBHraeTCs B TOPU3OH-
TaAbHOR MJIOCKOCTH C YCKOPEHHEM @4 B HANpaBJeHHH, COCTa-

20



BAAOIIEM Yroll o cO crepxHeM (puc. 22). Onpenenutb ycko-
peHve OYCHHKM OTHOCHTENbHO CTepMHA, CHAY PpeakuHH co
CTOPOHB CTep:HA Ha OYCHHKY M BpeMsi, uepe3 KoTopoe Gycumka
TIOKHHET CTepeHb.

63. PewnTs mpennayywo sanavy,
npeanonarad, YTo NpH ABMkeHuun Oy-
CHHKHM Ha Hee JeHCTBYeT CHJIa TPEHHS.
Koadduuuent Tpenns Mexny 6ycuukoi
u cTepxHeM paBeH R. Cuny TsxecTH
He YUHTHIBATD.

64. Bpycok Macch M nexur Ha
r7aakoft rOpu3OHTaNbHOH mIOCKOCTH,
no KOTOPOH OH MOmer nBUraThcs Ge3 Tpenus. Ha Gpycke nexmur
Teno Macce m (puc. 23). Koapduuyent TpeHus Mexny TeaoM
n OpyckoM paseH k.. [lpu

4

Puc. 22

“ KaKOM 3HauYeHuH cHibl F, npu-

P _;» JNOXeHHOH K OpycKy B ro-
PHU30HTA/NLHOM  HANpaBiAEHUH,

A . o °  Tem0 HayHeT CKOJb3UTb MO
6pycky? Yepes ckoJbko Bpe-

Puc. 23. MeHn Teno ynazer c¢ Opycka,

ecau amHa 6pycka [?

65. Tenexka maccoi M nBuxercs Ge3 TpeHMS MO TOPH3OH-
TaNbHLIM pPellbcaM CO CKOPOCTbIO ¥, Ha mepemunft xpafi Tenexku
KJaanercs TeJo Maccel m. Ero HavanbHas CKOpOCThb
paBHa Hyso. IIpu Kako#t NJMHE TeJeXKH TeNO He
COCKOJIb3HET ¢ Hee? Pa3mepamu Tena no cpaeHe-
Hulo ¢ AauHOf Tenexku ! nmpenebpeub. Koaddn-
LUMEHT TPEHUS MeXLY TeJOM M TellexKoh k.

66. Hesecomas HUTb, NMepekuHyTas 4yepe3 6JIOK
C HeMmoJABHHOH OCbIO, NpOMylLIeHA uYepe3 MleJb
(puc. 24). Ilpu nBMXKEHNM HUTH HAa Hee CO CTO-
POHBI Ie/N NeACTBYeT NMOCTOSHHAS cu/a TpeHns F.
Ha xoHuax HHMTH NONBeLIEHbl TpPYy3bl, MAacCH KO-
TOPEIX m; M my. OnpelemuTb ycKOpeHwe Trpy-
30B @.

67. Ha xoHue oueHb Nerkoff WITaHrM yKpenjeH
670k ¢ HenoxBHxkHOM ocblo. lllTanra nomeluena
Ha YallKy BeCOB M 3aKpelieHa B BEPTHKaJbHOM
nonoxeunn. Yepea 6JOK MepeKkHHyTa HUTb, Ha KOHUAX KOTOPOH
HaxoaaTcd pasanuHble rpysel. OIMH M3 Tpy30B CKOJb3HT MO
LITaHre C TPEeHHeM, BCIEACTBHE Yero Trpysbl uxBHXYTCH pPaBHO-
mepHo (pHc. 25). Onpenenutb cuny, ¢ koropoft meficTByer Ha
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mranry 00K, M HalTH TOKA3aHMS BECOB TNpPH IBHMEHHU TPY-
soB. Maccamu 6/0Ka, INTAHTH, HUTH U TpPeHHeM B ocu 6/0ka
npeneGpeub. PaccMmoTpeTs ABa cayuas: 1) my==1 k2, m,=3 xe;
2) m, =3 r2, my==1xe.

2L

Puc. 25. Puc. 26.

68. Cuctema cocTouT u3 1BYX OGJOKOB C HEMONBHKHBIMH
OoCAMH ¥ ONHOro noABWKHOro Osoka (puc. 26). Yepesa Gaoku

Z

4

N

Puc. 27.

NMepeKHHYTa HUTb, Ha KOHLAX KOTOpO#H mnox-
BEIUEHE TPY3Ll C MaccaMu m; U my, a K OCH
NOABUKHOTO 6JI0KA MOABELIEH IPy3 MACCHl M.
YuacTku HUTH, He nexaliye Ha 6JOKax, Bep-
TUKadbHbl. OnpenenuTb YCKOPeHHs Kawaoro
U3 rpysoB, ecad MaccaMu OJIOKOB U HUTH,
a TakxKe TPeHUEM MOXHO NpeHeOpeub.

69. Ha konuax BepeBKkH, HepeKUHYTOH
yeped OJOK C HEMOABHMHOH OCbIO, BHCAT
JiBe ONMHAKOBOTO Beca 0o0e3bsHbl. OfHa U3
o0e3bsiH HAauYWHAEeT MOJAHMMATLCH BBEpPX MO
BepeBKe, ILpyras BHCHT, He MepeMelasch
OTHOCUTEJNbHO BepeBku. I'le Oyner Haxo-
nuThc BTOpas oO0e3bsiHa, KOrga mnepBas
o6eabAHa noGeperca 10 6a0ka? B Hauanb-
Hblf MOMeHT 00e 0Ge3bsiHbl OblaM Ha OLHOR
BHICOTe OT moJa. Maccy 6/0ka, BepeBKH H
TPEeHWE HE YYHUTLIBATbH.

70. OnpeaenuTb yCKOPEeHHs IPy30B B CH-
cteMe, usoGpaxeHHO# Ha puc. 27. Maccamu

6G/I0OKOB, HUTH M TpeHHueM npeHeOpeub. B kakyio cTopoHy 6yayT
Bpawartbcs OJOKM NPH LBUKEHHU TPY30B?

71. Cron BecoM P, =15l Moxer O6e3 TpeHus mnepeme-
IMaTbC MO TOpH3OHTaiAbHOMYy noay. Ha crone aexur rpys

22



BecoM P, =10 «I". K rpysy npuxpen/eHa Bepeska, NepeKHHyTas
yepe3 nBa 6Jo0Ka, 3akpereHHHX Ha crose (puc. 28). Koaddu-
UWMEHT TpPeHUs Mexay rpysoM u crtosoMm k=0,6. C kakum
ycKopelneM GyneT ABUraTbCA CTOJ, eCJIH K CBOGOILHOMY KOHILY

I oxr II = /

Z
é V78

————a
Y

V22 7007 7 7
Puc. 28.

BepeBKH NPUJIONKUTL NOCTOSHHYIO cHly, paBuyio 8 k[? Pac-
CMOTpeTb JBAa cJyyas: 1) cHJa HanpaBlieHa TOPU3OHTANbHO,
2) cmaa HampaBJeHa BePTUKAJbHO BBEpX.

72. CrapuHHas nywKa, He HMelOLias MNPOTHBOOTKATHOrO
yCTpPOHCTBA, CTOMT Ha TrOPU3OHTaJbHOM miomagke. Ilymxa
CTpesifeT MO YrJAOM 4 K FOPH30HTY SPOM, Macca KOTOPOro m,
a HavajlbHas CKOpocTb ¥, Kakyio ckopocTb v, 6ydeT HMeTb
NyIIKa HEMmoCpeiCTBEHHO NOCJe BLICTPeJa, ec/H Macca nyumku M,
a YCKOpeHMe CHapsia B KaHaje CTBOJA 3HauMTeJbHO O6oJblue
yckopeHusi cBo6onHoro naieHns? KosdduuueHT TpeHHSs MexXnmy
NyWKo# ¥ NJIOWAAKOH paBeH K.

§ 4. 3axkoH coXpaHeHHs KOJHYeCTBA ABHEHHSA

73. Meteoputr cropaer B arMoctepe, He HOCTMras IMOBepX«
Hoctn 3emsau. Kyna neBaeTcs NMpHM 3TOM €ro KOJMYECTBO JIBH-
WeHU?

74. OGnapaer 1M KOJUYECTBOM IBIMXEHUS OLHOPOIHLIA AHCK,
ppawaoumics BOKpyr cBoeft ocu? Ocb AMCKa HEMOJBUIKHA.

75. Topu30OHTaNbHEI BHHT BepTO/EeTa MOXET HpPUBOLHTHLCS
BO BpalleHMe C MOMOIBIO MOTOPA, YCTAaHOBJEHHOTO BHYTPH
©i03ensxa, WIM PEaKTHBHOM CHJIOH Ta3oB, BHITEKAOUIUX U3 Che-
UMaJbHBIX HACAJOK Ha KOHLAX JomacTe#f BHHTa. IloyeMy BHHTO-
MOTODHOMY BepTOJIeTy HeOOXOLHM XBOCTOBOH BHHT, @ peaKTUB-
HOMY BepTOJIETY XBOCTOBOH BHHT HE HYXeH?
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76. Oxortuuk cTpenserT c Jerkoft HanyBHo# noaku. Kaxyio
€XOPOCTb MPHOOpPETET JOAKA B MOMEHT BHICTPeJa, ec/ad Macca
oxoTHuka ¢ noako#t M == 70 k2, macca 1po6u m == 35 2 u cpesnuss
HauaAbHasg CKOPOCTb Apobu U, = 320 m/cex? CTtBON py¥bs BO
BpeMsl BBLICTPe/Na HanpasjeH MOR yraoM a==60° k ropusoHTy.

77. Paxera, sanyuleHHas BepTHKAJIbHO BBepX, B3pPbLIBAETCHA
B Bhiculefi Touke cBoero moabema. IIpu B3phiBe oOpasyetcs Tpu
ocKoJaka. JloKa3aTb, YTO BEKTOPLI HayajibHLIX CKOPOCTeH Bcex
TPeX OCKOJKOB JIeXaT B OLHOH NJAOCKOCTH.

78. Yenosex B noake, obpaileHHo# kopMo# Kk Gepery,
NepexXOAUT C KOPMbl Ha HOC. Kaxk M3MeHHMTCS mpu 9TOM pac-
CTOSHUE MeX1y 4eJoBeKOM M Geperom?

79. Ha nosepxHocTu o3epa Haxonutcs aoaka. OHa nepneH-
InkyaspHa Jauxun Gepera u obpauteHa Kk HeMy HocoMm. Paccroanue
Mexay HocoM Jonku u Geperom pasio 0,75 #. B Hauanbumit
MOMEHT Joaka Obl1a HenoxBwikHa. YesoBek, Haxondwufics
B J0AKE, NepexONUT C Hoca Jsoaxu Ha kopMmy. [Ipuuanur nu
a0aka K Gepery, ecu ee nauHa 2 #? Macca nonxu M == 140 «e,
Macca venoseka m = 60 xa.

80. JlBa oaMHaKOBLIX Ipy3a COelMHeHH C TpyxuHoH. B Ha-
Ya/lbHBIl MOMEHT TMpYXKWHHA CXAaTa TaK, YTO NepBHil rpy3 BMJIOT-
Hyl0 MpHkKaT K cTeHke (puc. 29), a BTOpO#t rpys yaepxupaercs
ynopoM. Kak 6yayT aBuraTbcs rpysel, ecam ocBoOOLUTL yIop,
ylepXUuBAIOWHA BTOpPOR rpya?

81. Ha Tesexxe, crosiet
Ha rjaaakod TropH3OHTaJbHON \———e

” ‘ S
Ll 0

Puc. 29. Puc. 30.

Ll

TIOBEPXHOCTH, YKpEnJ/ieH MAacCHMBHbLIA ONHOPOINHBIH LMJAMHAP, KO-
TOpbIA MOXKeT Oes TpeHus BpaWATbCs BOKPYF FOPH3OHTaNbLHON
ocu (puc. 30). B umamnap nonanaer myad, Jgetsuias TOPU3OH-
TaabHO CO CKOPOCTbIO ¥, M MOC/e yAapa O UMJMHAP ManaeT Ha
TeNeKKY. 3aBUCHT /U CKOPOCTb TeJieKH, KOTOPYIO OHa mpu-
obpereT MOCJe ynapa myau, OT TOro, B KaKylo 4acTb UHJIHHAPA
nonagaeT myJas? ,

82. B navambubii MOMeHT paketa Macchl M uMena cko-
pocTh ¥ B Konue kamuo#t ceKyHnn u3 pakeThl BhiGpachiBaeTcs
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nopuus rasa Macco m. CKOpPoCTb MOPUMH ra3a OT/HYAETCA OT
CKOPOCTH PaKeThl A0 CrOpaHuf JAHHOK MAacch rasa Ha MOCTOSH«
Hyl0 BeIW4YHHY &, T. €. CKODOCTb MCTeyeHus rasa NOCTOfHHa,
TpeneGperas ne#cTBUEM CHJbI TAXKECTH, ONpPEAEJUTb CKOPOCThL
pakeThl 4epe3d n cex.

83. Bynaer /1M yBenMuMBaTbCS CKOPOCTb PaKeTH, €CAH CKO-
POCTb HCTEYEHHSi [a30B OTHOCUTENbHO PaKeThbl MeHbllle CKOPOCTH
caMoit pakeThl, TaK YTO BHITEKAIOUlHE H3 COMAA PAKETH Trasbl
JIeTAT BCJed 3a pakeTof?

84. [lBe JOAKM MAYT MNapajJiefbHLIMM KYPCaMi HaBCTpevy
ApYT APYTY € OAMHAKOBHIMU CKOpocTamu. Koraa nomku Bctpe-
YaloTCA, C ONHOR JOAKM Ha Ipyryl0 nepe6pacHBalT rpys,
a 3aTeM CO BTOPOH JIOAKH Ha MepBYIO MepebGpachiBaloT Takoft xe
rpys. B apyro#t pas rpyssi nepekuubBalOT H3 JIOAKH B JIOAKY
onnospemMeHHo. B wakom cayuae cxopocTs 010K mocae nepe-
6GpacbiBaHua rpysos Oyaer Go.blue?

85. Ha aGcomoTHo rnaako# ropusoHTanLHOA MJAOCKOCTH
nexut o6pyy. Ha obpyue naxomutca xyk. Kakyio TPaeKTOPHIO
OyAyT OMUCHIBATb XYK H LEHTP
o6pyua, ecid XKyK HauyHeT IBH-
ratbcs BAOJAb 06pyua? Macca
obpyya M, pamuyc R, Mmacca
WyKa m.

86. Kaun c yrioMm npu ocxo-

BaHHM a MOXeT Ge3 TpeHus ne-
peMellaTbCa Mo raaikolt ropusoH- Puc. 3L
TaAbHON moBepxHocTH (puc. 31).
Ilpu KaKOM OTHOLUIEHHM MACC M, W M, IPY30B, CBA3AHHLIX HHUTbIO,
nepexkuHyTod uepes OJOK, KauH OyldeT HeNOABHNKEH, a MNpu
KAaKOM COOTHOILEHHH MAacC KJMH HauHeT mNepeMeLlaThC BIPABO
uau Baeso? KosdduuueHt TpeHus MexAy rpysoM MacChl m, 4
KIMHOM paBeH K.

§ 5. Craruka

87. Ha crone aexut oaHoponuas uenouka Aauxsl !. Kakosa
MaKCHUMa/lbHasA AJIMHA [, CBelIMBAIOLIEAC CO CTOMA HaCTH LENOYKH,
ecan K03 UUUEHT TPeHHd MeXAy LEMOYKofl M CTOJOM paBeH R?

88. Ha xonuax HuTH, mepekuHyToft uepe3 nBa 6/0Ka, BUCAT
ABa onuHakoBHX rpysa (puc. 32). Ha kakoe paccroauue omy-
CTUTCA TPeTHH Tpy3 TOH ke Macchl, €CAH €ro NPUKPENHUTh
K cepenuHe HUTH? PaccrosHue Mexay ocsamu On0KoB paBHO 2.
TpeHue B ocax 6/0KOB CyLIECTBYeT, HO OY€Hb Malo.
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89. PaBHOGeapeHHHIt KIMH C OCTPLHIM YIJIOM & 3a6UT B Liefb.
IIpn KakoM BHaYeHHH Yraa o KJAHH He OyLeT BBITOJKHYT U3
1He/H, eCIH KO3GhdUUUEeHT TPeHHs MeXLY K/IAMHOM H MaTepHaloM

umieau paseH k?

Y w

2.

2L

i

[~

Puc. 32.

90. Kakoso coornouenne Mexidy rpysamu P u Q, ecan
M3BECTHO, YTO CHCTeMa, H3oGpaweHHas Ha puc. 33, HaxomuTCA

Puc. 33.

B paBHoBecuu. Jaunbl cTepx-
Het AD, BC, CH, DT nu
I/MHa nineya poivara OO, B 1Ba
pasa GoJblie ILJIHHBL CTepX-
et AE, EB, TS, SH n
nauHbL Muieya poivara KO co-
OTBETCTBEHHO. BecoM cTepi-
He#t u pbluara npeHeGpeun.
91. lns Toro yToOH! CABU =
HYTb TNPAMOYTOJbHBIA SIHK
LJUHB [ M BBLICOTH /1, K €ro
BepXHeMy pe6py MepneHauKy-
JSPHO TPaHH TNPHKAALbIBAIOT
ropusonraabuyio cuny F. Ka-
KyI0 BelUYMHY JLOJIKEH MMETb

KO3 UUUEHT R TPEHHS MeXAYy SALMKOM H MOJOM, YTOOH ALIUK

CABHUHYJICAA HE onpoxunuaaaCb?

92. OnHoponHas O6aiaka, BeC KOTOpo#t P, sexuT Ha noay.
Kosdduuuenr tpenuss 6aaku o moa pased k. Yrto jerye: mo-

BepHYTb GajKy B FOPH3OHTaJbHOH

NJOCKOCTH OTHOCHTEJbHO €€

LeHTpa, WM NepeMellaTe Gajky mocTynaTeqabHo? B obonx ciy-
yagx Oanky ABMTalOT 1BA YeJOBeKa.

2 -
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93. MoctoBo#t kpaH, BeC KoToporo P =2T, uMeeT npoJer
L =26 u (cM. puc. 11). Tpoc, Ha KOTOpOM mNOJIBelleH rpys,
HaxoAuTca Ha pacctosuun [ =10 & ot oaxoro us peabc. Omnpe-
[eJUTh CHJbl AaBJeHHS KpPaHa Ha DPeJbChl, €CAM OH MOAHHMaeT
rpy3 BecoM Py==1T c yckopenuem a =9,8 s/cex>.

94, Priuar H30rHyT TakK, 4TO CTOpOHH ero AB, BC u CD
paBHbl Mexay cOGO# u 06pasyloT APYr C IPYroM NpAMble YI.Ibi
(puc. 34). Ocb phivara —B Touke B. Ilepnennuxynspuo nieuy
phiuara AB B Touke A npunoxeHa cuaa P =1 «xI". Onpenenuts
MHHHMAaJbHOE 3HAYEeHHe CHAbl, KOTOPYI0 HYXHO INPUJIOKUTH
B Touke D, uToGbl pbiyar HAXOLWJICA B paBHOBecuu. Becom

phluara npexeGpeub. -
C na
A g
P
V4
A
Puc. 34. Puc. 35.

95. Mexay AByMs OIMHAaKOBBLIMH SILIMKAMM, CTOSLIMMH Ha
noiy, BCTaBjeHa MNajlKa, HEMHOTO He [NOXOAdWlas [0 mnona
(puc. 35). K BepxHeMmy KOHILY NajiKd MNPHU/IOKEHA TOPH3OHTA/b-
Hag cuna. Kako#t M3 SIUKOB CABUHETCH paHblue?

96. Tskenbl! ONHOPOLHBLIAl L1ap NOABELIEH HA HUTH, KOHel|
KOTOPO# 3aKpern/eH Ha BepTHKaabHOH cTeHe. Touka mpukpense-
HUS (IMTH K LIapy HaXONUTCH Ha
ONHOM BEPTUKAIH C LIEHTPOM
miapa. Kakylo BeqMuHHY 10JXeH
nMeTb KO3 QHUUUEHT TPEHUS MeX -
Ny 1apoM M CTeHOH, uTOOBI wiap
HAXOIMJCS B PaBHOBCHM?

97. Ogasopodubit  npsamo-
YroJbHBI KHPMHY JIEKUT Ha Ha-
KJIOHHOH mjockocTH (puc. 36). Puc. 36.

Kakas moJsioBuHa KHMpmuua, mnpa-
Bas WM JeBas, OKAa3biBaeT Oojbliee NaBJeHHE HA HAKJOHHYIO
ILIOCKOCTh ?

98. Ilna moabeMa TMKEJNOTO LUMIMHAPHYECKOTO KaTka pa-

Aadyca R Ha NMpAMOYrOJIbHYIO CTYyMeHbKy MHPHILIOCh NMPHJOKHUTH
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K ero OCH TOPH3OHTA/NbHO HANpPABJAEHHYIO CHJIY, PaBHYI0 BeCy
ryartka. OnpenenuTb MaKCHMaJAbHYIO BBHICOTY CTYMEHbKH. '

99. Ha 1ByX Hak/OHHBIX TJIOCKOCTAX, OGPa3ylOWUX C TOPH-
sonToM yrab a; = 30° u a, = 60°, nexur mwap secom P =3 kI,
Onpenenuts cuibl AaBJASHHA INAapa Ha KaXAYI0 M3 IJIOCKOCTeR,
ecaM TpeHHe Mexily INapoM M OAHOH M3 MJIOCKOCTeH OTCyT-
CTBYeT.

100. Ha nepexHeft creHke swuka Ikada HMeOTCH JABe
CUMMETPUYHO DACHONOXeHHHe PYyukH. PaccrosHne Mexay pyu-
kamu [, niuHa auwnka a. KosgoduuueHsT TpeHHs Mexny SLUMKOM
¥ wxadom paBed k. Bcerma /M MOXHO BBUIBHHYTb SIIUMK U3
wkaga, NPUKAAAbIBAS TOJbKO K OINHOM pyuKe CHJIY, TNepneHIu-
KYJ/SPHYIO CTeHKe slIMKa?

101. Ha 1mepoxoBaTOM, TOPHU3OHTAJbHO pPAaCNONOKEHHOM
OpeBHe ypaBHOBelleHa OLHOPOLHasA
nocka (puc. 37). Ilocne Toro, kak
YTSXEIUAN OLUH U3 ee KOHLOB, 00-
HapyXHJIOCh, YTO PaBHOBECHE NOCTH-
raercd, KOrTla JHOCKa cOCTaBjser
yros o ¢ FrOpHU3OHTOM.

Puc. 37. KakoB ko3gpduuueHT TpeHus
MexAy HOCKOH M GpeBHOM?

102, Bepxun#t KoHen JeCTHHUBI OMMPaeTCs HAa TJIAAKYIO
BEPTUKA/NbHYIO CTEHY, a HHXHUM KOHel JeCTHHIb CTOUT Ha Liepo-
xoBatoM moay. Kospduunenr
TpeHUs MexJay JeCTHHue# u no- &
JoM pased k. Onpeleautb, npu
KaKOM 3HAUeHHM YTJa a MexnLy
JNleCTHHUEH M CTeHOH JecTHHLA
Oylrer HaxXoOAUTbcA B  PAaBHO-
BECHHU.

103. Pemnts npeaniayiyio
3a1a4y B MNPEANOJOKEHHH, YTO
CTeHa He raanakas u KoapdhuuueHt
TpeHHs MexX1y JecTHuuel u cre-
HOIt Takxe paBeH k.

104. OgnoponHas ToHkas na- Puc. 38.
aouka AB naunolt ! nexuT Ha
TOPH3OHTANLHON NOBepXHOCTH croda. K koHuy B nanoyku mpu-
KpenjeHa  HuTb amuuo#t 2/ (puc. 38). Kak Oynmer mBurarbes
nanoyka, ecau Apyro#t koHeil HuTH C MelANeHHO MOIHHUMATbL BAOJb
HernoABMXHOH BepTukadbHO mpamoit DO, npoxonsuwe# uepes
KoHell A manouku. BecoM Hutu npeHeGpeyb.
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105. TIpn xakoM 3HaueHuu KospduilMeHTa TpeHUs 4YeJOBEK,
6cryumn no npsaMo#t TBepAO# MNOPOKKE, HE MOMKeT NMOCKOJb-
8HyTbCA? MaKcUManbHBIA Yrom Mex1y BEPTHKAAbIO W JIHHHeH,
coelMHsAIOMEN LEHTP TAWeCTH OeryHa c TOUKOR ONMOpHI, paBeH d.

106. K raaako#t BepTHKaAbHOR CTeHe J1OMa NPHUCIOHeHa
JECTHULA., YTOJ MexAy JeCTHHUeH M rOpU3OHTanbHOM NOBepX-
HocTbio 3emian o ==60°. Iauna aecthuunt [. LleHTp TsxcecTH ee
Haxonutcs nocepenuHe. Kak HanpasieHa cuaa, JefcTByiolas Ha
JeCTHULLY CO CTOPOHH 3eman?

107, JlecTHuua, ueHTp
TAKECTH KOTOPOH HAXOLUTCA
nocepeiuHe, ONUpaeTcs Ha
aGCoMOTHO TrjanKue TMoa H
credy (puc. 39).

Kakum 1o/mxHO GbIIO GBI
OLITh HaTs e HUE BEPEBKH, NPH-
BSI3aHHOR K cepelMHE JIeCTHH-
ubl, 4TOOB YyAepuaTh ee OT
nageHus?

108. ITo JaectHuue, npu-
CNOHeHHON K Tryankoit BepTu- 7 -
KaAbHO! CTeHe, NOIHHMMaeTCs Puc. 39.
yenoBeK. JleCTHHLA HauWHaeT
CKOJAb3WTb JHIIbL TOTA3, KOrAAa YeJOBeK MNONHAJCS Ha onpeje-
JeHHyo BoicoTy. ITouemy?

109. KapTuHa noasenieHa K BepTHKAJbHOH CTeHe C MOMOILLIO
wHypa AC anmuubl [, obpasyioliero co cTeHoit yroa a. Bricora
kaptuHl BC =d (puc. 40). HuxHAs uyacTb KapTuHb He 3a-
kpenaexa. IIpu kakom sHaue-
HuM  KoadpduuueHTa TpeHus
MeXIy KapTHHOR M cTeHOH
KapTHHA OGyleT B PaBHOBeCHH?

110, YeTeipe 04HOPOAHBIX
CTEpXHS IIAPHUPHO cKpen-
JeHb APYr ¢ APyroM B TOY-
kax B, C u D (puc. 41).
JBa kpaitHux crepxHs AB

Puc. 41. u DE moryT cBOGOIHO Bpa-

IaTbCs OTHOCHTEJNbHO Hemo-

IBUKHBX Touek A u E, pacnonoxeHHHX Ha TOPHU3OHTAML-
Ho#t mnpsimo#t. JauHbl cTepxkHeH mnonapHo paBHl AB=—=ED u
BC=CD. Maccu crepxuefi onuHakoBbl. ITokasaTh, uTo npu
paBHOBecuH yrabnl o M P cBf3aHbl cooTHowenneM tga==31gp.
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111, Yemy paseH ko3(OdHUUEHT TPEHUS MeXLy TNOJOM H
awukoM BecoM B 1 T, ecam HamMeHbluas cuna, HeoGxonumas
AJfl TOTO, YTOOb CIBHHYTb SILIWK

F ¢ Mecra, cocrasaser 600 x/[?
2 112, Ha uunuHap maccel m
HaMOTaHa HeBeCOMasl HepacTsKH-
Masa HuTb (puc. 42).
C kako#t HauMeHblue# cuaOH
Foin ¥ TOL KakuM yriaoM a,
K TODH3OHTY HYXHO TAHYTb 3Ty
HUTb, YTOOH LMJIHHAP, BPaLIasChb,
7 0OCTaBancs Ha MecTe?
Puc. 42, Kosdduunenr Tpenns mexny
HUJIMHAPOM H TNOJIOM paBeH K.

113. Ha puc. 43 u3oOpaxkeHa ymnpolleHHas cXeMa NapoBOMH
MalldHl M KDHBOLUUMIHO-IIATYHHOTO  MeXaHM3Ma  NapoBo3a.
Puc. 43, @ u 6 COOTBEeTCTBYIOT MOMEHTaM, KOTJa Map HaXOMMTCA
B JICBOH M NpaBo#t yacTAX UMIHHAPA COOTBETCTBeHHO. Paccuurarb

7

Puc. 43.

CHAY TATM AJS 3THX CJAy4YaeB B MOMEHT, KOrjla TOYkKa A Jexur
Ha ONHOM BepTHKaMu C OCblO Belywero koneca. JlaBnexne mapa
B UMJHHAPE p, IJOLIadb NOPWHA S, paauyc Beayluiero koseca R,
a paccrosine OA=r. Maccoft KpHBOLIUMHO-IIATYHHOTIO MeXa-
HU3Ma, NMOPLIHA M BeLyLIEro KoJeca mpe-
HeOpeub.

114, Kupnuun yxaagelBaloT ApYyr Ha
Apyra 6e3 CBA3YIOLIETO BellleCTBA TaK, YTO
YacTb KaXIOr0 MOC/HELYIOLIero KHpNuua I l
BBICTyMaeT Hal HuXKe JexawuM (puc. 44). Puc. 44.
Ha kakoe MakcuMaiabHOe paccTOsiHHe Npa-
BBl Kpall BepXHero KHpPMHYa MOXeT BHICTYNaTh HAal INPaBbIM
KpaeM CaMOr0 HHXKHEro KHpPMHYa, CAYXKallero OCHOBaHHEM BCeft
kaanku? JIJIHHA Kaxaoro kupmuya /.

115. HafiTu ueHTp TAXeCTH TOHKOH OLHODOLHOH NMPOBOJIOKH,
COTHYTOR B BHAE MOMYOKDPYXHNOCTH pajuyca r,
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116. OnperequTb MOJOMEHHE UEHTPA TANKECTH OLHOPOLHOTO
TOHKOT0 TMOJyKpyra panauyca r.

117, Onpeneauts MNOJOXKEHHE LEHTPA THKECTH TOHKOH Ol-
HOPOZHO! MPOBOJIOKH, M30THYTOR MO ayre paauyca r (puc. 45).

T A
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Puc. 45. Puc. 46. Prc. 47.

118. Onpeneqautb MOJA0XKEHHE LEHTPA TAKECTH TOHKOH OAHO-
pOLHOM MJIAacCTHHKH, BbIpe3aHHO# B BuAE CekTOpa pamuyca r,
MMEIOILEro LeHTpaAbHbI yroa a (puc. 46).

119. OnpenenuTs MOJOXeHHE LEHTPA THKECTH TOHKOH OIHO-
pPOLHOH NJACTUHKM, NpeACTaBJsOliel COOOR nPAMOYTrOJbHUK
CO CTOPOHaMu r W 2r, M3 KOTOpOTO BbIPe3aH NOJYKPYr pa-
auyca r (puc. 47).

§ 6. PaGotra u sueprus

120, Kakaa paGora OyazeT coBeplueHa, ecau cuiaoh 3 xI”
noaHsiTe rpys BecoM 1 k" Ha BeICOTY 5 M?P

121. B dopmyne ana pabothl A = kFs koadduumnent £ =1,
€CJ/ii BCe BeJMYUHBl BHIOPAHBl B OHOR M TOM e cucTeMe eIUHHL,.

Yemy paseH ko3¢ duuneHT R, ecit paGoTy M3MePATb B LKOYIAX,
cuny B k[, a myTb B CaHTUMeTpax.

122, Onnit ['epuke ¢ «Mar1e6ypreKUMU NOJYLIAPHAMUS COCTOS
B TOM, YTO JIBe MelHble MOAYyCGhephl MJIOTHO COENUHSIUCH OCHO-
BaHHMAMH M U3 MOJYUYHMBLIEroCs MOJOrO 11apa BHIKaUMBAJICH BO3LYX.
ATMocdepHoe JnaB/eHHE HACTOJBKO ILIOTHO TNPHAKUMAIO MHOJY-
wapus APYr K JApYyry, 4YTO HUX MOIIM Pa3beIHHUTb TOJMbKO
C MOMOLUbI0 HECKOJbKMX JoluaaeH.

Onpenenutb, CKOJBKO Jowane# HyXHO AJAd OTPBIBA MOJY-
mapuit, ec/au Kawias Jollaib TAHET ¢ cumo#t F? Paauyc noay-
cdepel R, atmMocdepHoe AaBleHUE DABHO p.
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123. Kak Bbl oGbicHuTe TOT (pakT, YTO NP NMANEHUH KaMHs
Ha 3eMJI0 M3MEHEHWe KOJMYEeCTBA ABHXeHUA 3eMJAH PAaBHO M3Me-
HEHHIO KOJHYEeCTBA JIBIKEHUS KaMHs, a U3MeHeHHe KHHeTHYeCKo#
oHepruM 3eMJIM He YYMTHIBaeTCA?

124, Cgaio Becom B 100 xI° 3a6uBaiOT B FPYHT KOMpOM,
Bec kotoporo 400 x/". Konep cBoGOIHO maaaer € BLICOTH 5 4
M NPpU KaXAOM ero ymape cBasd OMyckaeTcs Ha Tray6GuHy 5 cau.

OnpenenuTs CUAy CONPOTHBJEHHA TPyHTa, CYHTas ee MO-
CTOSIHHOM.

125. flmux ¢ neckom, uMelowmit Maccy M, noaseuteH Ha
Tpoce AaauHbl L. Jlauna Tpoca 3HauuTeabHO GoJblie JAMHEHHBIX
pasmMepoB smuKa. Ilyas, Macca KOTOpo#t m, .neTUT B rOpPH30H-
TalbHOM HanpaBJieHHH, NOManaeT B SIMK M 3aCTPEBAeT B HeM.
Tpoc nocie nomaganus mnyJad OTKJIOHSETCA Ha yroa a OT Bep-
THKAJIM.

OnpenenuTs CKOpPOCTb MYJIH.

126. IlBe TesekKM PacTaJKUBAIOTCA B3PHIBOM MOPOXOBOTO
3apsana Q, moMeuleHHoro Mexay Humu (puc. 48). Tenexka Be-
com 100 I' mpoxoaur nyts 18 # u ocranasauBaercd. Kakoft

Puc. 48.

nytb npoitner Bropas Teaexka Becom 300 I? Kosdduuuentnt
TpeHus kB Mexay 3emied M TeleXKaMH OAUHAKOBHIL.

127. PewuTb 3apauy 65, npuMenss B3aKOH COXpaHeHHs KO-
JIMYeCTBa JBHXKEHUS M paccMaTpuBas H3MeHeHHe KHHeTHYeCKoh
SHEPruu TeseXKH M Teha.

128. Paxera B3/ieTaeT BepTHKaJbHO BBepPX, BhHOpachiBas
packKajeHHble rasbl NOC/Ae10BATEAbHO ABYMS PaBHBIMM TODPLHMAMH.
CKOpOCTb MCTEYeHHs Fa30B OTHOCHTENbHO PaKeThH TOCTOSAHHA H
paBHa u. .

KakuM 10/keH GBITb MPOMEXYTOK BPeMeHH MeXIYy CropanueM
nopuuit, yToGL paKeTa LOCTUrIa HauGoibllie BHICOTH?

CropaHue TOMAMBA MPOUCXOANT MrHoBeHHo. ConpoTusieHueMm
BO3AyXa npeHeOpeub.

129. Fopiouee B paKeTe CropaeT PaBHLIMU MOPUUAMH MacChl m.
Cropanue NpPOHCXOAMT MTHOBEHHO. Bynaer au ckopocTh ucTede-
HUSl Ta30B OTHOCHUTEJbHO PAaKeTHl MOCTOAHHA, €Cad NP CropaHnu
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Kaxao#f TNOPUMM MeXaHHYeCKan SHePTHA CUCTEMBI MEHAETCA Ha
OJMHAKOBYIO BENUUUHY.

" 180.-Teno nomHMMAaOT Ha BepIUHHY TOpbHl ONMH pa3 no
nyth ADC wu ppyroft paza—mo ABC (puc. 49). Iokasats,
4TO NpH MelJIEHHOM NMoibeMe coBeplueHHas pab6ota GyldeT omHoft
u Tol ke, ecau kosdduuueHT Tpe- r

HHi HA OOOMX CKJIOHaX OIUHAKOB.

131. Kakyiwo cuny caeayer npu-
JMOXUTb K DPYKOATKE BHHTOBOTO
JAOMKpaTa, 4ToOH! yaep#aTh B paBHO-
BECUU NOAHATHI! NOMKPaTOM rpy3 P?
Lllar BuuTa paBed h, IauHA py-
koatkn R. Tpenue orcyrcTyer.

132. Ha#ith  makcuMaabHbifh
Kk03¢dHULHMEHT mMoJe3HOro neicTBUS
BUHTOBOrO IOMKpara Ge3 cneuuanb-
HOro npucnoco6jeHus, He Hnomy-
CKaIollero o6paTHoro xoia.

133. K xopsune Bo3nymHoro wmapa Maccel M npuBssana
BepeBOUHasA /eCTHUUA NJMHH [/, Ha KOHLE KOTOPOH CTOHMT ueno-
BeK MacChl m. Bcsl CHCTeMa HaXoO@UTCA B BO3AyXe B IOJIOXEHHH
pasHoBecus. Onpenenutb, Kakylo paboTy IOMKeH COBepIIUTH
yesI0BeK, YTOOB MOAHATHCA B KOP3HHY.

KakoBa Oymzer CKOpOCTb BO3LYIUHOrO IMapa, €CJH 4Yes0BeK
nepeMellaeTcs MO JeCTHHLE CO CKOPOCTbIO U OTHOCHTENbHO Hee?

134. Kax 1no/kHa H3MEHHTbCS MOLIHOCTb MOTOpa Hacoca,
4yTO6Hl OH CTaJl MEePErOHATHL Yepea y3Koe OTBepCTHe BIBOE GoJbliee
KOJIMYECTBO BOAB B eIMHMIY BpeMeHH? TpeHHe He YUMTHIBAThb.

Puc. 49.

135. TpsamoyronnHas siMa, MJIOWAIb OCHOBaHHA KOTOpOH S
u riaybusa H, HanosoBuHy 3samoanena BoaoH. Hacoc srikauu-
BaeT BOAY H INOLAET €€ HA NOBEPXHOCTb 3eMJH Yepe3 LHJHH-
npudeckyio TpyGy pamuyca R.

1) Kakywo paGoTy coBepuiMJ HAacoc, eCl¥ OH BbKayad BCIO
BOLYy 3a BpeMms t?

2) Kaxyio paGoTy coBepumiMa Hacoc 3a TO Ke BpeMs, ecJu
Ha IHE SMBl JIEXKHT KaMeHHas TUIHTA TNPSMOYToJibHOH (OpPMHI,
NAOWAAb OCHOBaHMA KOTOpo# S; M BhicoTa A? [nyGuHa BoAH
B fMe NO-NpexXHeMy pasHa H/2.

136. Kakyio pa6oTy HyXHO COBepIINTb, YTOOH 3a BpeMs T
MOJHATbCA BBEPX MO IBHKYLIEMYCH BHM3 9CKa/naTopy MeTpo?
Bricota noabema %, CKOpPOCTb SCKaJaTopa NOCTOSIHHA M paBHa v,
yroJ Hak/AOHa 3CKanaTopa K TOPHSOHTY d.

3 B. B. ByxoBues u np. 33



137. Cuuran, uto ynpyras cuia n1epOpMHPOBAHHOR MPYKHIILI
F=kx, rie k— KO3pQUUMECHT YNPYroCTH NPYHHHB, a X —
BeJUYMHA JeOpMalUNH, BBHIYUC/AUTD MOTEHUHANbHYI0 SHEPruio Ie-
(HOpMUPOBAHHOM TP YHHUHBL.

138. B BaroHe paBHOMEpHO HBHXYIUErocs mnoesga CTOUT
yenoBek, AeHcTBylowM# ¢ cuaof F Ha pACTAHYTYIO NPYKUHY
(puc. 50). Tloean npowen nytp L.

14

7 7 T 77 7
Puc. 50.

Kakyio paboTy coBepuiuT uesoBek B CHCTeMe KOOpIHMHAT,
cBSI3aHHON ¢ 3emief?

139. B BaroHe paBHOMepHO ABMXYILErOCS MOe3Na HeNOBeK
PacTAHYN NPYXXHHY, NMPUKPENVIEHHYIO K mMepelHeft CTeHKe BaroHa,
Ha AauHy . 3a 3TO BpeMs noesx npoiien nytb L.

Kakywo paGoTy coBeplIMT 4Ye/JOBeK B CHCTeMe KOODIMHAT,
ceazaHHO# ¢ 3emse#? YeMmy paBHa srta paGora B cuCTeMe, CBs-
3aHHO# c moe3mom?

PacraruBas npyxuHy, uejoBek HIET NPOTHB ABHXKEHHS MOe3/a.
- 140, Tlpoucxomur coyaapenne AByX aOCOMIOTHO YNPYyrux
IapoB C MaccaMu m; M m,. X HauanbHble CKODOCTH U; M U,.
Hatitu ckopoctu wapos mocse yaapa.

Ynap cuutaTh UEHTPaJbHLIM: CKOPOCTH LI1APOB Hamnpas/eHbl
BIOJMbL JIHHHH, coeluHsOWe#t uX ueHTpol. [IpoanamusupoBathb
IBa cayuas: 1) ckopocTb BTOPOro Iiapa A0 yAapa paBHa HyJio,
2) Macchl 11AapOB PaBHLI.

m m m
[ [ Jem] ]
DT T o T 77 7 %
Puc. 51.

141, Ha a6conmoTHO TIJ1aAKO# TrOpU3OHTANbHOM MJIOCKOCTH
NoKOATCA JBa ynpyrux Gpycka paBHOR Macchl m, CKPeErUIeHHBIX
npyxusnolt anuusl / (puc. 51). Kosadduunent ynpyroctd npyuHbl
pasex k. Ha oaun u3 Opyckos, Hanpumep Ha JieBhId, HajeTaer
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CO CKOPOCTbI0 ¥ TpeTuit Opycok, umeiowu#t Taixe Maccy .
ITokasaTb, YTO CBsi3aiuHble NMpPYXHUHOR Opycku Bceraa OGynyT nBu-
raThcsl B ONHY CTOPOHY.

OrmnpeneauTb CKOPOCTH OPYCKOB B MOMEHT, KOTAA MNpYyXuHa
MaKCHMa/bHO pacTAHyTa.

142. JlBe nJacTMHKH, MacCHl KOTOPHIX PaBHBl m; W My,
CKperieHBl Mexay cobo#t npyxuno#t (puc. 52).

C kaxo#t cujo# HeoOXONMMO HANaBUTb Ha BEPXHIO NJja-
CTHHKY, 4YTOOH, IBHTascb BBepX TMNOC/Je MNpeKpallieHus AeHcTBUs
CHJILl, BEpXHssd MJACTHHKA TPUNOAHANA HUXKHIOI? Macco#t npy-
Wil npeHeGpeusb.

L7 1] ‘

= o -

7y

7z

Puc. 52. Puc. 53.

143. Ulapuk, ABHXYyWHHACA €O CKOPOCTHIO U, HajleTaeT Ha
CTeHKY, KOTOpPas IBWXETCA HABCTPeuy ILAPUKY CO CKOPOCTHIO #
(puc. 53). IMpoucxoaut ynpy-
ruft ynap.

OnpeneauTb CKOPOCTH 1La-
puKa mocJje yjaapa. 3a cuer
Yyero U3MeHseTCs KHHeTHuecKas
SHeprus L1apuka?

Maccy creHkd cyuTaTh
GeckoHeulio 6OJbILOH.

144, CBuicot £ =73,5 1 \
cOpacHBaOT ABa OJIMHAKOBBIX 4 @(@)( 3))@
N0 Macce KaMHfl, CBA3AHHBIX " Puc. 54.

BepeBKOH, [QJIMHA  KOTOpPOH

1=239,2 u. [epBhI} KaMeHb HAUUHAET NANaTh HA T = 2 CeK panblue
BTOpOro. Yepes Kakoe BpeMs Noc/le Hauana NaleHUus KAMHW ynaayT
na semmo? ITanenue npoucxonutT Ge3 HayaabHOH CKOPOCTH.

1) BepeBky cunTath aGCOJIOTHO YHpPYToH.

2) BepeBky cuuTath a6COJIOTHO HeYNpyroi.

145. Hecko/MbKO ONMHAKOBHIX YIPYTHX WIAPOB TNOABEINEHHI
PAIOM Ha HUTAX PaBHOH Ajunbl (puc. 54) Tak, YTO PacCTOsANMA

3* 85
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Mex1y COCeJHUMH LiapaMH upe3BbualiHo Manbl. Kak Gyayt Bectu
¢e0a wapbl, €cJAH OTKAOHHTb KpaHu#t 1map # OTHyCTHTb,
OTK/IOHUTb OJHOBPEMEHHO [Ba 11Aapa, OTKJIOHHTb TPU ILlapa
H T L7

146. Ha naockoctu Jaexar B paA (C HeGOJbIINMH NpoMe-
AyTKaMH) WAPHKK OJUHAKOBOTrO paamepa (puc. 55). Oaun u3 cpen-
HUX INapUKOB CHEJ3aH M3 CTajlH, OCTA/JbHble H3 CJIOHOBOM KOCTH

Puc. 55.

(macca cranapHoro wapuka Goubme). Ha mapsl cnpaBa Bmodjs
JMHUM LEHTPOB HaleTaeT KOCTAHOM 1apuk (TOR e Macchl).

Kak Gyayt HmBuraTbCs LIapHKH NOCJAe ynapa?

147. Ha xoHuax oueHb AJUHHOR HUTH MOABELIEHH PaBHHIE
rpysst Maccel m (puc. 56). Hutb nepexunyra uyepes nBa Manabix
HenoJABHXKHbLIX O6JIOKa, pacnOJIONKEHHBX Ha pacCcTosHuM 2/ apyr
OT Apyra.

Hafith cKOpOCTb Trpy30B MO HCTEYEHHH NOCTATOYHO 6OJb-
LIOrO NMPOMEXYTKA BPeMEHH, eC/H K CepeauHe HUTH NPHKPerieH
rpys Maccel 2m.

2l

O B O

am

b o8

Puc. 56. Puc. 57.

148, T'pys maccul m; == 536 2, ynepxuBaeMuiil NnepBOHAYAILHO
y NOTOJIKa, mOCpeauHe Mexay Toykamu A H B, HauuHaer omy-
ckatbca BHH3 (puc. 57).
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Tlpn kakoM 3nauenuu yrna ANB ero ‘ckxopocts no aGco-
JMIOTHON BeJMYHHEe CTaHeT PaBHOM CKOPOCTH Tpysa MaccChl my =
= 1000 2?

Kak GynyT IBUraTbCs rpy3bl B AandbHefiliem?

149. Ha nByx xaTkax pasHbBIX paauycoB JeXUT TsxKeJas
pocka, obpasyowias yroa o ¢ ropusoHtoM. OnpeseanTb, Kak
Gyner asuratbcs A0cka. [IpockaabsmiBanue otcyTcTByer. Maccoit
KaTKOB npeHeOpeub.

150. OanoponHas uenoyka AJAMHB 2/ W Macchl M Jexut Ha
aGCoOMIOTHO FaankoM ctoje. HeGosblias 4acTb LEMOUKH CBelUH-
BaeTCa CO cTosa. B HavyajbHBI MOMEHT BpeMeHM Jexauui Ha
CTOJEe KOHel, LEMOYKH NpPUAEPKUBAIOT, a 3aTeM OTHYCKAOT, H
LenoYKa HayHHaeT COCKaAb3BIBATH CO CTOJA NOJ AeHCTBHEM TA-
ecTH CBelluBaiollerocs Konua. OnpelenuTb CKOPOCTb IBHKE-
HMS LEMOYKH B TOT MOMEHT, KOTLa
AJMHA  CBeluBaiolleHcs uyacTH
6yner pasna x(x</), Yy

Onpeneauts (1as TOro xe
MOMEHTa BpeMeHH) YCKODeHHE 4
LIeMOYKK M CHAY, C KOTOpO# ue- .
nouyka aeficTByeT Ha Kpaft cTo.qa. W/WI/%W/W/%

161, Tenexka maccu M mo- Puc. 58.

KeT NBHraTbcsi 06e3 TpeHHs no

rOpM30OHTaIbHBIM pesbcaM. Ha Telnexke yKpemieH MaTeMaTH-
yecku#t MasTHUK (WIapHK MacChl m, MOABEINEHHLIA Ha NJIHHHOM
Hutd [) (puc. 58). B Hauanbubifi MOMEHT BpeMEHHM Teaexka
M MafATHUK TMOKOMJIHMCb, M HUTb OTKJOHHJIH Ha Yrox o OT Bep-
TUKAJH.

KakoBa ckOpoCTb TeleXKd B TOT MOMEHT, KOrLa HUTb MasaT-
HHka GyIeT COCTaBaATb C BepTHKaabio yroa B (B < a)?

152. Kaun, macca kotoporo M, HaxonuTcs Ha aGCOJIOTHO
raagko#t ropusoHTambHOR naockoctd. Ha: kaune nexur Gpycox
Macchl mt. Bpycok, mox ZedcTBHEM CHJIbl THKECTH, MOXET CKOJb-
8uTh MO KAuHy 6e3 Tpenus. Cuuras, uTO B Haya/bHbBIH MOMEHT
BpPEMEHH CHCTeMa HaxONMJaachb B TNOKOE, ONpelesduTb CKOPOCThb
KJIMHA B TOT MOMEHT BpeMeHd, Korpa Gpycok onycrutes no
BepTUKAJIH Ha BHICOTY A.

1563. Crepxenb, 3akpemseHHBIi Mexay JAByms Mydramu,
MOXeT CBOOONHO mNepeMeliaTbcsl B BEPTUKAALHOM HampaBjieHUu
(puc. 59). HuxHuA KOHel CTepiKHs OMUpAeTCsl Ha IJafKuUH KJHH,
Jexamuft Ha ropusoHTaTbHOR maockocTH. Macca cTepxHs m,
kauia M. Tpenue oTCyTCTBYeT. B Haua/bHbIH MOMEHT CTepKeHb
H KJHH TOKOUIUCD,

m
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OnpenesuTb: CKOPOCTb U KAMHA B MOMEHT, KOTAA CTepkeHw
ONYCTHTCS Ha BHICOTY /; CKODOCTb. Uy, CTEPHHA OTHOCHTENbHO
ABIKYLIETOCA KJMHA; YCKOPEHHE @& CTEePIKHA,

o

Y,

N R

Puc. 59.

§ 7. KudemaTuka KpHBOJHHEHHOTO ABHKEHHS

164, IBa Bata A u B coenvHenbl GeCKOHEYHLIM peMHew,
nepenaowum spauwedne ot A k B. Beayuwwu# san menaer n, =
= 3000 06/muxn. Ha BenoMoM Bany, KOTOPHIH HO/MKEH HenaTh
n,=600 06/mun, HacaweH WIKUB guaMeTpoM Dy == 500 m.

Kaxoro nmamerpa mkuB Jo/xeH OBITb HacaxeH Ha BedylinH
Ban?

155. 'yceHuua TpakTopa COCTOUT U3 # 3BeHbeB. JlauHa
Kaxaoro 3seHa a. Panmycel KoJec, Ha KOTOpHie HaleTa ryce-
Huua, R. Tpakrtop aBumwerca co ckopoctbio ©. [lpeamnona-
raercs, YTO TyCEeHHMLA He NPOBUCAET.

1) Kakoe uuc/10 3BeHbeB TyCeHHLBI IBHKETCS B NAHHBIA MO-
MeHT MOCTyNaTeabHO, KaKOe YUCJIO 3BeHbeB NMOKOUTCA (OTHOCH-
TeMbHO 3eMJH) UM KaKOoe 4YHMCJIO 3BEeHbeB y4acTByeT BO Bpalla-
Te/bHOM IBHXEHHU?

2) Tpakrop mnpowen nyTe S>>>na. CKOMbKO BpeMeHH
KaX10€e 3BEHO I'yCeHHIbl ABHranoCh MOCTYMAaTeJbHO, MOKOMJIOCH
H y4acTBOBANO BO BpALIATeNbHOM NBHMEHHH?

156, Ias onpeneleHus CKOpOCTeft MOJIeKyJ NpHMeHseTCs
crenytouee ycrpofictso. Hakanuaemas TokoM mocepeOpeHHas
npoBOJIOYKA pacmoJsaraeTcas Ha ofule#t OCHM ABYX UWJIMHADOB,
CKpemIeHHHX APyr ¢ APYyroM M BpalLAOIMXCA C Yr/A0BOH CKO-
poctbio © (puc. 60). Bo BHyTpeHHeM uu/IMHIApe ClenaHa ILeb,
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B KOTODYIO NPOJETAIOT MUCMAPAIOLIHECH ¢ MPOBOJOUYKH MOJIEKYJIH.
Bce ycrtpo#icTBo momelieHo B BakyyM. Eciu uuaMHApH no-
KOAITCS, CAel OT OCeBLINX MOJeKy/ cepe6pa M0JIy4aeTcs B TOuke A.
Ecau uMAMHAPHI BpAlalOTCA, CJef No-

Jayyaetcs B Touke B, oTcrosie#t oT 4

Ha paccrosHue [.

Hatiti ckopocTb Mosiekyn. Panuycuo
HHIMHAPOB 7 U R.

167. Onas Toro uTo6bl MNOBEPHYTH
TPAKTOP, ABHXKYLIUKCA CO CKOPOCTHIO
v, =18 KM[eac, TPAKTOPUCT NPUTOP-

MaXMBaeT OIHY M3 TyCeHHl, TaK, 4YTO A4
OCb ee Belyllero KoJeca HauuHaer

JIBHTaTbCA  BMepel CO CKOPOCTbIO Phe. 60.

v, =14 xn[eac. Paccrosnue wmexny

rycenuuamn d =1,5 u#. Iyry -kakoro paauyca ONHUIIET LEHTP
TpaxkTopa?

158. MoxHo HabawoaaTe B ropax chaelyiolllee siBAeHHel
3Be31a «Ha TrJa3ax» ObICTPO CKpLIBaeTCs 3a OTAAJEHHOH Beps+
wmuHofi. (To e sBJeHHEe MOXKHO, KOHeuHO, Habm0XaTh Ha paBs
HUHe, eC/M MMeeTCs LOCTaTOYHO YlajieHHOe BBICOKOe COOpYike-
Hue.) C Kako# CKODOCTbIO HyXHO- Gexartb, YTOOH BCe BpeMs
BHIETb 3Be3Ly Ha ONHOM M TOM Xe YIJIOBOM pPacCTOAHUH OT
ropbi? Paccrostue oT HaGmonatens Ao Bepuwunsl 10 wu. Habmo-
JleHHe BeleTcs Ha moJioce.

169. CKopoCTb TeueHHs peKH BO3pacTaeT MPOMOPLHOHAILHO
pacctosHuio oT Oepera, HLOCTHrasi CBOEr0 MaKCHMajibHOI'O 3Ha-
YeHUd U, Ha cepeluHe pekd. Y OeperoB CKOPOCTb TeueHHs
paBHa Hyno. Jloaka ABHXeTCA MO peke TakuM 0oOpPa3oM, uTo ee
CKOPOCTb 4 OTHOCUTE/JbHO BOIbl NMOCTOSIHHA M MEPMeHIUKyaspHa
TeueHuto. HaliTu paccrosinve, Ha KoTopoe OyleT CHeceHa Teue-
HMeM JOQKa TNpH mepenpaBe, ecau wwupuHa peku c. Omnpene-
JUTb TaKHe TPAEKTOPHIO JOLKH.

160. Yersipe uepenaxu HaxomsTCs B yraax KsajapaTa co
cropoHo#t a. ONHOBPeMEHHO OHM HAYMHAIOT IBUTATbCHA C TO-
CTOSIHHOH MO Be/MuMHe CKOPOCTbIO U, MpHYeM TNepBas yepenaxa
BCe BpeMst NEPXUT Kypc Ha BTOPYIO, BTOpas Ha TPeThlO, TPeTbs
Ha YeTBepTYI0, YeTBepTas Ha MEPBYIO.

BeTpeTaTca au yepenaxu, M ecau BCTPETATCSH, TO 4Yepe3 Kakoe
BpeMsi?

161, Ot upsamoauHe#Horo yuactka OGepera OIHOBpEMeHHO
oTow M 1Ba kopabis A u B, HaxoiuBUIMecs MNepBOHAYAIbHO
HAa paccTOAHMM @ = 3 KM APYT OT Apyra.
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Kopa6ab A asurancs mo mnpsMoHt, NeprneHAMKyaspHOH Ge-
pery. Kopabns B nepxaid HenpephBHO Kypc Ha kopabGiab A,.
HMesd B KaWIbI MOMeHT ONMHAKOBYI0 C HHM CKOpocTb, QOue-
BHJHO, YTO 4Yepe3 LOCTaTO4YHO 0o0/blIOEe BpeMss BTOPOH KOpabib
Gyner c/elOBaTh 3a HepBHIM, HAXOIACb OT HEro0 Ha HEKOTOPOM
paccrosuuu. Hafitu sTo paccrosHue.

162. Teno GpolueHO C HayajibHOM CKOPOCTHIO Uy MOJ YTJIOM o
k ropusonty. Cko/bko BpeMenM mautca nomer? Ha xakxom pac-
CTOSIHMM OT MecTa Gpocauus ynaner Telno? I1pn KakoM 3HayeHuu
yria @ IanbHOCTb MoOJIeTa Tesa OyAeT MaKCHMalabHOM?

Ha xako#t BhicoTe OyneT Teso yepe3 NPOMEKYTOK BPeMeHH T
nocne Hauana nsuxeHus? Kakyio ckopocTb OyleT HMeTb Teno

MO BeNMYHHEe M HaNpaB/eHUIO B NaHHbIK
MOMEHT BpeMeHH?
Cuprate < O6OJabIIMM, YeM BpeMs
y.  TONbeMa Tesa 10 MAaKCHMAMbHOR BBICOTHL.
ConpoTusieHneM Bo3LyXa HpeHeOpeub.
S 163, Ha#ttu TpaekTopuio ABHKeHUS
Tena, OpOIIEHHOTO NOA YTr/OM K FOpH-
30HTY (cM. 3anauy 162).
Puc. 61. 164. HeoGxonumo c semmu nepeGpo-
CHTb MSAY Yepe3 BePTHKA/NbHYIO CTEHKY
BbICOTH M, Haxoasuyiocs Ha paccrosHuu S (puc. 61).

IMpu kako#ft HauMeHbllle HavyaAbHOR CKODOCTH STO BO3-
MoxHO? TTon KakuM yrioM o K rOpU3OHTY LOJ/DKHA OHITH B STOM
c/lyyae HampaBJjieHa CKOPOCTb?

165. Teno GpouweHo B BOLYy € KpPyToro oOphiBa Bucoroﬂ H.
HauanbHas ckopoCTh Tesa COCTaBASET Yrom o« C TFOPU3OHTOM H
pasHa v, Ha kakom paccrossun ot Gepera ynazer Teio? Yepes
CKOJIbKO CEKYHJ MOC/e Hayana ABHIKEHHS TeJO OKAXeTCH Ha Bbl-
cote h Han Boio#t? KakoBa ckopocTth P
TeJa B MOMEHT NaleHHs B BOAY?

166. ITon kakuM yraoM K ropu-
30HTY He006X0AUMO OpOCHTL KaMeHb 2 4
¢ ofbpuiBUcTOro Oepera peku, 4TOGBI
OH ymajJ B BOLY BO3MOXHO Jajblile OT % %

Gepera? z

Bricota o6phiBa iy = 20 #, Haya/b- Puc. 62.

Had CKOpOCTb KaMHf vUy==14 m/cex.

167. Us Touku x=y=0 (puc. 62) OIHOBpEMEHHO BHI-
6polueHE 1Ba Tesa C ONMHAKOBOM Haua/lbHOH CKOPOCTHIO Ty, TOL
PasHBIMM YIJIaMH K TODH3OHTY a; M &, YeMy paBHa CKOPOCTb
IBIXKEHHSA TeJ IPYr OTHOCHTENbHO Apyra?
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YeMy paBHO paccTOfiHME MemAy TeNaMH MO MPOILECTBHH Bpe-
MeHu t?

168, IMuxupyowut 6omGapaupoBiuuk cOpacwBaer GomOy
¢ BeicoTnl F, Haxoascb na paccrosuuu L oT uemu. CkopocTb
6oMGapaupoOBLIKKA . '

[Non xaikuM yraoM K FOPH3OHTY OH NO/EeH NMHKUPOBATDH?

169, Jlerxosas aBTOMaluHa eleT MO rOPH3OHTAABHOMY LIOCCe
3a rpysoBHKOM. Mexay NBOHHBIMH IIMHAMY SaLHHX KOJEC Ipy-
30BHKA 3aCTPAN KaMeHb.

Ha kakoM paccTosHuu OT IPY30BHKa HOJ/KHA €XaTb Jerko-
Bas MauldHa, 4ToGbl KameHb, BbIpBaBLIMACH M3 KOJeC rpy3oOBHKa,
He nonan B Hee? MawmuHb ABAKYTCA cOo ckopocTbio 50 xmf4ac.

170. Wapux cBo60AHO NajaeT C BLICOTH A Ha HAaKJIOHHYIO
MAOCKOCTb, COCTABJAAOIMYIO C TOPU3OHTOM yroa a (puc. 63).

14

(1

Puc. 63. Puc. .64.

HafiT oOTHOWIEHHE PACCTOAHMM Mex1y TOYKAMH, B KOTOPHIX
MOANPLITMBAIOIWMA IAPKK KacaeTcda HakAoHHOH naockoctu. Co-
yaapeHus 11apuKa ¢ MJIOCKOCTBIO pac- v

¢MaTpuBaTh Kak abGCOMOTHO YNpYyrue. _e—» 4

171, Hafith BeauuuHy yckopeHus
Tena A, cockajb3biBaouero Ges Ha-
YalbHOM CKOPOCTH MO BHHTOBOMY Xe-
a06y ¢ waroM k u pasuycoM R
B KOHUe n-ro BUTKa (puc. 64).

Tpennem mpeneGpeus.

172, Ha nécke mnoxosrca nBe
cranbibie manTk M u N BuicoThl H
(puc. 65). PaccrosHue Meway nau- Puc. 65.

Tamu | =20 cu. Ilo naure M pasno- '

MEPHO IBHXETCA ILIAPUK, CKOPOCTb KOTOPOrO TOYHO HE Olpes
‘nenexa. MapecTHoO TONbKO, YTO OHA JIWHT B HHTepBaje OT
200 cufcex no 267 cujcex.

41



1) Mpu kako#t Bricote H Heab3s mnpenckasaTh HanpasieHue
CKOPOCTH IIAapHKa MO TOPW3OHTaNM B MOMEHT MNaleHHs ero Ha
necok? (Jo mageHus Ha NECOK INAPMK YCMeBaeT YAapHThCA
o muuty N no kpaitHe#t Mepe omuH pas.)

2) Ilpn kaxkoft HauMeHblleH BrlCOTE MJIMT Hesb3s OyleT mpen-
CKa3aTh, HA KAaKOM yuyacTKe oTpeaka [/ ymajeT Iapuk?

BpemeHeM coynapenus mapuka ¢ mauto#f npexeGpeusb. Yaap
CuuTaTh abCOJIIOTHO YNPYruM.

173. CrnitoulHO OZHOPOIHBI HHUCK KaTHUTC 0e3 CKOJbiKes
HUS TIO TOPH3OHTAILHOMY Y4YacTKy NyTH C INOCTOSHHOH CKoO-
pocthio v (puc. 66).

1) Jokasath, uTO JuHeHHas CKOPOCTb BpPALUEHHUS OTHOCH=-
TeabHo leHTpa O moGo# TOUKM AMCKa, Jewalleft Ha ero oGone,

paBHa CKOPOCTH MNOCTYMaTe/NbHOrO NBH-
4 XKEHHUs IuCKa.

2) OnpesenuTh BeJUYMHY U HanpasJje-
HHe CKOpPOCTH Touek A, B, C u D, ne-
Kalux Ha 060j4e HUCKA, OTHOCHTEJbHO
HENoJABHXHOro HabJaionarte/s.

: 3) Kakne TOuYKM AMCKA HMEIOT, OTHO=
CUTEJIbHO HemoJABHXKHOTO HabJionarens,
Ty 7, TY e no abCoMoTHOH BequuYuHE CKO-
pOCTb, YTO W UEHTP AMCKA?
Puc. 66. 174. Ha «xuHO3KpaHe HNeMOHCTpHU-
pyercs IBIXKyLlaacs mnoBo3ka. Panmyc
nepenHux koJsec mnososku r = 0,35 x, saauux R=1,5r. Ile-
pennue Koaeca umelor N, =6 cnuu. CbemMouHas KHHOKaMmepa
nepeMellaeT MJIEHKY CO CKOPOCTbI0 24 Kalpa B CeKyHLY.

Cuuras, uTO KOJeca TOBO3KH KaTATCA Ge3 CKOJbXKeHus,
onpeneinuTb, ¢ Kako# MHHHMaabHOH CKOPOCTbIO JOJKHA IBH-
ratbC MOBO3KAa, YTOOL NepefHue KOJeca ee Ka3ajHCh Ha SKpaHe
HeppamaowumMuca? Kakoe Haumenbwee uncao cnuu Ny ROMKHBI
¥MeTb TNpPH 3TOM 3aiHHe KoJeca, 4TOOB OHM TaKxke KasamHuchb
HeBpaLIAUIUMHUCA?

175. Tlpy KakuX CKOPOCTSX IBIXKEHHS TOBO3KH, IBHXY=-
mefics c/leBa Hampaso (cM. ycaoBHe 3anauu 174), KHHO3PHUTEJSM
6yneT KasaTbcd, 4TO 1) CnHIUB KOJeC BpallalOTCA NMPOTHB Yaco-
BOR CTpenKH? 2) CNMLBL. MepelHUX W 3aJHUX KOJec BpaulaloTcs
B NPOTHBOMOJIOKHEE CTOPOHHI? YUHCJO Chuil NMEpelIHUX M 3aIHUX
KOJleC OJZMHAKOBO W paBHO 6.

176. Karymka, cocToflas H3 UMAMHADHYECKON YacTH W ABYX
OIMHAKOBHIX CIVIOIIHHX IMCKOB, KATHTCA CBOEH LMIMHAPHUECKOH
4acTbi0 0€3 CKOJIbXKEHHA N0 LIePOXOBAaTOMy OpycKy, pacnoJo-
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WEHHOMY FOPH3OHTA/MbHO, C MOCTOSHHON CKOpOCTbIO ¥ (puc. 67).
Paauyc uMauHApUyYeckof uacTu r, nHCKOB R.

Kakyio MrroBeHHyl0 CKOpOCTb uMeOT TOukH A U B, Haxo-
aaumuecs Ha o6Gole OAHOro u3 aucKoB? Kakue TOUKM IUCKOB
HUMEIOT MTFHOBEHHYI0 CKOPOCTh, PABHYI0 MO BeJU4YHHE CKOPOCTH
OCH KAaTYIIKU?

y;

¥

]
Puc. 67. Puc. 68.

177. Haueptuth Tpaektopuu Touek A, B u C Karymxu
(puc. 68), xoTopas kaTuTcs no Opycky 0e3 CKOJIbXeHUs CBoel
UMAMHIPUYECKON uacTbio (CM. 3anavy 176).

178. llIapuKONONIUMMHUK TOALEPKUBAET KOHel, OCH BaJa,
BpAILAIOLIEroCss C YrAOBO# CKOpOCThI0O . JuameTp ocu Bana d
(puc. 69), nmamerp oGofiMbl mwapuxonoamunuuka D. Haiitu au-
He#HYI0 CKODOCTb  IBIDKEHUS. LEHTpa
OLHOTO M3 IIAPUKOB, ecau obofiMa He-
noasMxHa M ecad oboliMa Bpautaercs
¢ yraoo#t ckopocthio Q. Cumurarh, 4YTO
B 060MX CJAy4asx WApPHKU KATATCA MO BaTy
u 06oiiMe 6e3 CKOJbKeHHUs.

179. ITo nuiockoctu Ge3 CKOJbXKEHHSA
KatTuTca koHyc. Ocb KOHyca Bpalaercs
CO CKODOCTBIO ® BOKPYT BepTHKAMH,
npoxonsuieft yepes ero BepluuHy. Bricora
KOHyCa A, yroa Mexiay OCbl0 u obpa- Puc. 69.
syoweft a.

Yemy paBHa yrioBas CKOPOCTb BpalleHHS KOHyca BOKpYT
cBoelt ocu? OmnpelneauTb JUHEHHYIO CKOPOCTb IPOH3BOJIbHOMN
TOUKHM JMaMeTpa OCHOBAHUS KOHycCa, Jewallero B BePTHKAIbHOH
NIOCKOCTH.

180. Ha puc. 70 cxematuueckn usobpaweHa nuddepenuu-
anbHas Nepelnaya aBTOMOOMJA, KOTOPas NpHUMEHAeTCA IJS TOro,
4yTOOH  Belyllue KoJeca aBTOMOOM/AA He CKOJNb3WJIH TIpH
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APOXOXAEHUH MU KPUBOAUHeHHOrO yuacTka nyTd. (ITpu 3TOM OHM
JOJ/DKHBl BPalliaTbCAd € Pa3JHYHBIMH CKOPOCTSIMH.)

IBurateab BpamaeT kKoJeco B, ¢ KOTOPHM XeCTKO CKpem-
JeHa ocb A. Bokpyr Hee MoxeT CcBOGOAHO BpalaTthcs Hapa
KOHMYecKuX wlectepeH E. Dra mapa lecTepeH ClemleHa 3yObsMu
¢ npyro#t mapo#i KOHM4YeCKHX IlecTepeH, MO KOTOPHM OHa Ka-
TUTCA mpu BpauieHun ocu A. Och BenylMX KOJeC aBTOMOOH.A
(o6bIyHO 3alHHX) paspe3aHa MOMOJKAM W HAa KOHUAX OCH CHAAT

£ Vj . £
. W
TN 772 w N 7
&\y\“” 2 W
SRV =2\
= AN @
) Y
£

AN
wectepHn C u D. ITH NOJOBMHKH OCH MOTYT BPaILaThcs C pas-
JUYHBIMU YTJOBbLIMK CKODOCTAMH, OCTaBasgCh CBA3AHHBIMM UG-
¢depennuanbHOR mepenaue.
HafiTu cooTHOlueHue - MexIy YTAOBHIMH CKOPOCTAMH £, o,
©, U 0, auddeperunasbHON Nepenayd, €CaM pPanuyChl HiecTe-
ped E pasub r, a pamuychi mecteped D u C paBHbl 7.

AN
T

Puc. 70.

§ 8. Jlusamuka KpHBOJAHHEHHOTO ABHXEHHSA

181. Onpenenntb HaTsxkeune Tpoca OaqJIMCTUYECKOTO MadAT-
HHKa (cM. 3amauy 125) B nepBHH MOMEHT MNOCJe NONananus
B HEro MyJH.

182, Ha ru6xoit HepacTsXKUMOH HHTH, BECOM KOTOPOH MOKHO
npeHeGpeub, YKpemJeHb, Kak TNOKasaHO Ha puc. 71, ueThipe
OJUMHAKOBHIX Tpy3a. Bcs cucrema BpaitaeTca ¢ yraoBo#t cko-
POCTbI0O ® BOKPYr BepTHKaMbHOH ocu, npoxonsiie# uyepes
Touky O. T'pysni IBHKYTCS MO FJaaKOR TOPH3OHTANLHOR MO-
BEPXHOCTH.

OnpenesuTh HATSHEHME HHTH B PA3NUYHBIX YyacTKax.
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183. Ha koHuax HeBeCOMOro CTepxHs NJMHB [ 3aKpenseHbl
Maccsl m; u m, CKOpocTH MacC m; M m, lexaT B OLHOH MJIO-
CKOCTH M paBHH COOTBETCTBEHHO ¥U; H U, (puc. 72). Onpene-
AUTh, € KAaKOH CKOpOCTbIO ABHIKETCS LEHTP THAWECTH CHCTEeMbl

4
@ {1 mL m ! om ot om a0°
@ 7 . g 7 L 2 7 © -0 /ﬂ/ 4 m‘,,
(4 e ¢4 % w°
%
Puc. 71. Puc. 72.

M C Kako#l yriaoBoff CKOPOCTHIO BPAllAaeTCHs CTEPKEeHb OTHOCH-
TEeNbHO OCH, NPOXONslled yepe3 LEHTDP THIKECTH.

184, B ueunrpe niargopmsl, cBO60AHO Bpalialouieiics BOKPYr
BePTHKAAbHOR ocu, cTour nywka. Ocb BpalweHus MNPOXOIUT
yeped ee Ka3eHHYI0 uacTb. B ropusonTaiblloM HanpaBieHHH
BAOJb palnyca njaTdopMbl cle/aH BhICTPeN.

HameHuTCs /M NpH 9TOM CKOPOCTb BpallleHHs MIaTHOPMbI?

185. He6oabmioe Teno HauuHAaeT CKOM3UTb 6e3 HaualbHOH
CKOPOCTH C HaKJOHHON niockoctH BhicoTH H (puc. 73).

A g
Puc. 73.

Custas, 4TO TpeHHEe OTCYTCTBYeT M yIap Tejia O rOPU3OH-
TaNbHYI0 MAOCKOCTb AB adcomoTHO ynpyruft, onpejienutb xa-
paxTep IBHMKEHHs Tesla MOC/AS TOrO, KaK OHO MOKHUHET HAK/OH-
HYI0 MJIOCKOCTb.

OTBeTHTb i1a TOT Me BONPOC, ecau yaap abCco/OTHO He-
ynipyruf.

1835. Yemy paBeH MunuManbHbIfi paiuyc ILyrd, KOTOPYIO MO-
MeT OMHCATb MOTOLMKIHUCT, €C/IH €ro cKopoctb v =21 m/cex,
a K03¢h]UUMeHT TpeHus pesuHbl 0 semmio k==0,3?

[Ton kakum yriaoM & K FOPU3OHTY OJKeH OBITb NPH 2TOM
HaK/OHeH MOTOLUMKI?
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187. Ha nerxu#t crepenb HacaxeH MaccuBubift wap (puc. 74).
B KakoM ciayuae CTepikeHb ynajeT ObiCTpee: eCJid ero MOCTaBUTDH
BEPTHKAJbHO Ha KOHell A WiIM Ha Ko-
4 pen B? Crosmu# Ha 3eMae KOHell
: CTepXKHA He NMPOCKAa/b3bIBAeT.

188. Ha KoOHUe nerkoro CTepxHs,
NOCTABIEHHOTO BEPTHKAJIBHO Ha 10J, 3a-
KpenJeH MaccuBHbift wap. Crepixenb HaYu-
HaeT mnagaTb 0e3 HayalbHOH CKOPOCTH.
Ilpu xakoM 3HaueHMM yraa o Mexny
CTepXKHEM M BEPTUKA/IbIO KOHEL CTepiKHsi

. nepecTaHeT NaBHTb Ha NOJ?
Z [Ipn kakom 3HayeHuH Ko3dbduuueHTa
Puc. 74. TPEHUS! KOHELl CTePXHA He NMPOCKOJb3HET
IO 3TOr0 MOMeHTa?
189. Ha xakoM paccTosHuM OT OCHOBaHUSI CTEPXHS ymaneT
map (cM. 3anauy 188), ecau kospduumueHT TpeHus £ > 1%5—
190. IlpoBo/ioka M3OrHYTa MO Lyre OKPYXHOCTH papuyca R
(puc. 75). Ha npoBosoky Hamera GycHHKa, KOTOpas MoxeT 0e3
TPeHHA NepeMellaThCs BAOJb TNPOBOJOKH. B HauyaiabHBIt MOMeHT
BpeMeHn OycuHKa Haxoauaach B Touke O.
Kakyio ropH3OHTa/nbHyl0 CKOPOCTb Halo cOOGMTb OyCHHKe,
yToOkl, Npoias yacTb nNyTH B BO3AyXe, B TOouke B OHa mnonana
BHOBb Ha NpPOBOJIOKY?

Puc, 75. Puc. 76.

191. He6ouabuioe Teno cockanb3biBaeT MO HAKJIOHHOH mo-
BEePXHOCTH, MNepexoldille B MepTBYI NETII0, C MUHHMAJbHOM

BbICOTH, INPH KOTOPOR OHO He OTPBHIBaETCH OT NOBEPXHOCTH
netaun (puc. 76).
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Kako#t cummeTpuuHbit BHIpE3, XapakTepudyeMblff  yrioM
o < 90°, MOXHO caenaTb B neTJe, YTOGH TeJaO, MPOJENaB HacTh
nyTM B BO3LyXe, MOMano B TOUKy B nerau?

Kak Gyner ABMraTbcsl Tes0, ecau yroa « GyldeT GOJblue HIH
MeHblle Ha#geHHoro? TpeHueM U COMPOTHBJIGHUEM BO3JAyXa mpe-
HebGpeub. '

192, K koHuaM HuTH, nepeGpoLieHHOM uepe3 1Ba rBO3aA,
NpUKpen/eHbl ABUralOIIMECH MO0 OKPYXHOCTAM Tpy3s (puc. 77).
CreBa BMCAT IBa rpysa Mac-
colt m KawAb#t, cnpaBa O4MH
rpy3s Macchl 2m. Bynger Jam
cucTeMa B paBHOBeCHU?

193. Ha oueHb TOHKOH
HUTH nojaselted wapux. Hutb
NpUBOAAT B TOPHU3OHTAJBHOE
NOJNIOXKEHUe W OTMYCKAaIoT.
B kakux TOukax TpaeKTOPHUH Puc. 77.
yCKOpeHHe IlapuKa Hanpas-

JEHO BepTUKalbHO BHH3, B KAKUX BepTUKaJbHO BBepX M
B KaKMX FOPU3OHTaAbHO? B Haya/nbHbIE MOMEHT HUTL He pacTs-
HyTa. _

194. HeBecombift cTep@XeHb MOXeT BpalllaThCcsd B BepPTHKa/b-
HOM N/I0CKOCTH OTHOCHTesbHO TO4YkU O. Ha crepxHe yKpenseHsl
Macchl m; U M, Ha pacCTOAHMAX r; U ry oT O
(puc. 78).

CrepxeHb oOTnylleH 6e3 HayalbHOM CKO-
POCTH M3 TMOJOMNelius, COCTABJAILIEr0 yroa o
€ BepTHKAJbIO.

OnpeneauTb JauHelHBIE CKOPOCTH Macc m,
H m, B TOT MOMEHT, KOTAa CTepXeHb 3aHHUMaeT
BEPTHKAJIbHOE MOJIOXKEHHUE.

195. Ha ocu uenTpobexHo# MauIuHbl yKpemn-
JeH OTBeC, K KOTOPOMYy MNpHUBA3aH MaleHbKuf
IIapUK Ha HUTH JJHHON [==12,5 cu.

Ha#lTu yron a OTK/IOHEHUS HHUTH OT Bep-
TUKAa/aM, eCJAM MaluHa nenaet 1 obopor B ce-

Ty KyHLy, 2 000pOTa B CeKyHLy.

Puc. 78. 196. Xectkuit  cTepxeHb, H3OTHYTbHIf,

KaK TOKa3aHO Ha puc. 79, Bpaumaercs ¢ yrao-
BO# CKOpOCTblo ® OTHOCHTedbHO oc OO’. K KoHuy crepxus
NpUKpeIJIeH Tpy3 MacChl 7. ,

OnpenenuTb Cuay, C KOTOPOH cTepxeHb JeHCTByeT Ha

Mmaccy m.
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197, Xectkuft  crepxens AOO’, H3OTHYTHIN, KaK NOKa3aHO
Ha puc. 80, Bpamaercs ¢ YrI0BOK CKOPOCTHbIO ® OTHOCHTENbHO
ocu OO’. Ha crepxenb HazeTa GyCHHKa.:

Puc. 79.

Puc. 80.

OnpeneauTb, Ha kakoM paccTosHun I ot Toukn O GycHHKa
OyleT HAXOAMTbCH B paBHOBeCAM, eCad KOIQPULUHEHT TpeHud

Puc. 81.

Mexay OyCHMHKOH H CTep)KHeM pa-
BeH k.

198. K BepTHKaNILHOMY CTEPIKHIO,
BpaliaiolemMycs ¢ yriaosoft cko-
pPOCTbIO ®, NMPUKPeNJieHa HUTb JJIH-
Hoft [, Ha KOHlUe KOTOopol Haxo-
anTtcs rpys Maccel m. K rpysy
B CBOIO Ouepelb NPHKpemieHa Apy-
ras HUTb TaKo#t e IJiiHBI, Hecy-
11as Ha CBOEM KOHLe BTOpO# rpys3
Maccol m. A

[TokasaTtb, 4TO mNpu BpalleHUH
yTOJI MexXAy MepBO# HUTLIO U BepTH-
Kaablo OyIeT MeHbllle yrjia Mex-
Iy BepTUKanbl0 H BTOPOH HUTLIO.
Becom HuTH npeHeGpeusb.

199. Ha HeBecoMOM cTepi)kHe yKpeluieHb IBa rpysa Macc m
u M. CrepxeHb IIADHHDPHO CBfI3aH C BepTHKaJbHOH ocbio OO’
(puc.. 81). Ocb OO’ Bpamaercsi ¢ yrioBOR CKOPOCTHIO w.

OnpefenuTb yroa ¢, o6pasyeMbil CTepKHEM W BEPTUKA/IbIO.

48



200. TopusouTa/ibHasg NpHMas WTAHra BPALLAaeTCa ¢ NOCTOAH-
HOR yrJ0BOR CKOPOCTHIO BOKPYT BepTHKanbHOH ocu. Ilo mranre
MoxeT 6e3 TpeHHsi CKOJb3UTH Teso. [lepBoHayanbHO Teno yaep-
XHBAeTCA B MOJOXKEHUH paBHOBeCusi MpyxuHOR (puc. 82).

0
' m
P
Puc. 82.

Uro npousoiHieT C TEJOM, €CAH COOOIUTh eMy HauyalbHYIo
CKOPOCTb BIOJb WITAaHTH? B HEpacTAHYTOM COCTOSHMUM LJAMHOH
NPYXUHB MOXHO NpeHeOpeub.

201, Merannnueckas uemoyka MMHB [=62,8 cM, KOHUH
KOTOpO# COelXuHEHH, HacaxeHa Ha JepeBAHHHIA AucK (puc. 83).
Iuck Bpawaercs, nesas n =060 of/cex.

Onpene.umb HaTskeHue uenouku T, ecau ee Macca m == 40 ¢,

Puc. 84.

202. Mo pesuHoBo#t TpyGKe, cBepHYTOH B BHUIE KOJAbLA,
IMPKYJIUPYeT BOAA CO CKopocTbio ¥ (puc. 84). Panuyc kousua R,
anamerp TpyOku d <€ R. C Kako# cunoff pacTsHyTa pe3vHOBas
TpyOKa?

203. Oanoponnblft cTepieHb, IJHHa KoTOpOro I, a Mac-
ca m, BpallaeTcsd € YrJIOBOH CKOpPOCTHIO ® B TFOPH3OHTAJbHOM
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IUVIOCKOCTH BOKDYT OCH, TNpoXxoisuied uepe3d ero koHeu. Hatitu
HaTS)KEHHe CTEPKHA HA PACCTOAHUM X OT OCH BpALleHHs.
204. lllapuk Macchl m, YKpen/MeHHbI HA HEBECOMOM CTEPXKHE,
BpalaeTcs C MOCTOAHHOM CKOPOCTBHIO. U B FOPU3OHTANbHOM IIO-
ckoctu (puc. 85). Ero kune-

/ Prd ~< THYECKas SHEepPrus B CHCTEME
s
/

- ——
- ~~

N KOOPAMHAT, HEMOJABHKHON OT-

‘_—___¢ )HOCHTBJII:HO OCH BpalleHHud,
a

\ / TIOCTOSIHHA M paBHa mv?(2.
e 7 ITo OTHOLIEHHIO K CHCTeMe
TN ————T OTCueTa, IBHXKylIleHcs B Tro-
Puc. 85. PH30HTa/bHOMN NIOCKOCTH NP3~

MOJIMHEHHO €O CKOPOCTbIO ¥
OTHOCHTE/NbHO OCH, KHUHETHYeCKas SHEPrus MeHSieTCA C TeyeHHeM
BpeMeHH OT Hyas Ho 4mwv?/2. Kakas npHuMHA BLI3HIBAET 9TO
u3MeHeHHe SHepruu?

205. ToHKHH OLHOPOAHBIfi 0OPYY KATHTCA MO IOPU3OHTANbHOH
NOBEPXHOCTH € MOCTOSHHOM ckopocTbio v. Kak v moa aeficTBrem
KaKUX CHJ MeHseTCsl MOJHas 3Heprus Heboablioro yuacrka AB,
HaXOIAIErocs B NAHHHI MOMEHT B HauBbiclle#t Touke o6pyua?

206. Tsxenas KaTyliKa, ¢ HAMOTAHHON Ha Hee HHTHIO, JIEKHT
Ha TOPHU3OHTAMLHON LIEPOXOBaTO# MOBEPXHOCTH, MO KOTOPOMH
MOXET KaTHUTbCS 6e3 CKOJbXeHUs. ‘
Ecan HUTb TAHYTb B FOPH3OHTANbHOM
HanpaBJeHUM BJEBO, TO KaTylika
OyneT  KaTHTbCA  TaKXke  BJEBO.
Ecau ke MeHATb HanpaB/ieHUe HUTH
(puc. 86), TO npu HEKOTOPOM 3Haue-
HUM YTJ/1a o MeXy HanpaB/eHueM HUTH
M BepTHKAJbI0 KaTylKa TNOKATHTCS
BIIPaBo.

OnpeneauTs 3TOT yroJa. Yro Oy-
JeT ¢ KaTYWIKOH Npu NaHHOM 3Haue-
Huu yriaa? Paauyc BHemiHe# uacTu Puc. 86.

KaTyWKH R, BHyTpeHHe# r.

207. Ha#ttu kuHeTuueckylo 9SHepruio obpyya Maccol M wu
paiuyca R, eciu OH IBHXETCS PaBHOMEPHO CO CKOPOCTbIO ¥
M BpAUIAeTCs € YIJI0BOH CKOPOCTbIO ® BOKPYT OCH, MPOXoAsilef
yepes LEHTP.

208, OnpenenuTh KHHETHYECKYI0 SHEPrMIO TYCEHHIb TPaK-
TOPa, ABHXKYILEroCA CO CKOPOCTHIO U. PaccTosHMe MEXAYy OCAMU
KOJIeC, Ha KOTOpble HajeTa TyCeHMLa, paBHO [; paauyC KOJeC r.
EnuHuLa AJHHBL TyCeHMLbl BecHT P.
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209. Kak ysnare, kako#t W3 ABYX OAMHAKOBBIX MO BeJHUHHE
LHAMHAPOB TOJEIA, €ClM OHU CAeNaHbl H3 HEeW3BECTHBIX MaTepua-
JIOB pasHO# MJAOTHOCTH? Macchl LUMJIMHIPOB DPaBHHI.

210. Ha karywky pasuyca R B OomuH psil HaMOoTaH rubxuft
kabesb (puc. 87). Bec emunuunt anuuel kaGeas p. Bec Bcero
kabeas P. Kartymika 6e3 npocKajab3biBaHUA JIBHXKETCA 110 MHEp-
LMK BAOJIb FOPU30HTAABbHOM MJIO-
ckoctu. KaGenb pasmaTbiBaeTcs
U JIOXKHUTCA HA NJIOCKOCTb.

Biauase, koraa Bech Ka-
Genb OBLT HAMOTAH HA KaTYIUKY,
CKOPOCTb LEHTPa KaTyluku Obiaa
paBHa v.

Ipenebperas paauycoM no- Puc. 87.
nepeyHoro cevewus kabens (mo
CpaBHeHHI0 C R) ¥ Maccoil caMOM KAaTYLIKH, OUEHUTb CKOPOCTo
UeHTPa KAaTyIIKd B TOT MOMEHT BpeMeHM, KOrja Ha MJIOCKOCTH
GyneT NexaTb 4acTb kabeas AauHo# x.

3a cuer nefCTBMSI KAaKOM CHJIbI M3MeHSieTCS KOJHYECTBO LBH-
Weuusd Kabess?

211, K wkuBy paiuyca r, BpallaiouleMycs BOKpPYT Heno-
JBIXHOH OCH, npuioxena cuia TpeHus f (puc. 88). Onpereauntsb
M3MeHeHHe YTJOBO# CKOPOCTH IIKUBA
CO BpeMeHeM, eCld B HayadbHbIA MO-
MEHT BpeMeHM yrIJoBas CKOpPOCTb
paBHa w,. Macca 1KuBa paBHa m; Mac-
COit cnuu MOXHO mpeHeOGpeyb.

212, Bpawawomuitcs ¢ yrioso#t
CKOpOCTbIO ®, 00pyuY papuyca r nmo-
CTaBWJIM HA TOPH3OHTAJbHYIO lLIepo-
XO0BaTy10 NI0CKOoCcTh., Onpenenuts CKo-
poCTb ¥ LeHTpa ofpyuya mocje TOro,
KaK MPeKPaTHUI0Ch ero NMpoCKa/b3blBa-

Puc. 88. Hue. B HavanbHBIH- MOMEHT CKODOCTb
ueHTpa o6pyua paBHa HYy.JIO.

213. O6pyuy panuyca r, NOCTaBJIEHHOMY HAa TOPH30HTa/b-
HY10 IIePOXOBaTYI0 MJIOCKOCTb, COOGLIMAM B TOPH3OHTAILHOM
HanpaBJ/ieHUH NMOCTYNaTeJbHYI0 CKOPOCTb U,

OnpenenuTh YraoBYID CKOPOCTb BpauieHHs oOpydya o mocne
TOT0, KaK NpOCKanb3biBaHHe 00pyya NpeKpaTHIOCh.

214. Bpamawouuhica ¢ yraoBo ckopocTbio ®, o6pyu pa-
JMyca r TOCTaBJeH Ha TOPH3OHTAJbHYI0 LIEPOXOBATyl0 MJO-
ckocTb. OGpyuy coobluena nocTynareabHas CKOpocTb U (puc. 89).
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Cuntasi, uTO CuAa TPeHHS CKOMbX(EHMS paBHA f, OMNpeNe/dThH
XapakTep HBHKeHU 0Opyua.

215, Luaunapuyeckas TpyOka paauyca r CKpemnJeHa C MO
MOLIBLIO CruLl C AByMa o6pyuamu paauyca R. Macca oGoux 06-
pyuelt paBHa M. Macco#t TpyOKH M cnull, MO CPaBHEHHIO C Mac-
cott o6pyuet M, moxHo npeHeOpeun. Ha Tpyb6ky HamoTaHa HHUTb,
nepeKHHyTas Yepe3 HeBeCOMBIf ‘
640K. K KOHILy HUTH npHKpen-
Jed rpys maccel m (puc. 90).

Puc. 89, Puc. 90.

HafiTu yckopenue rpysa, HaTsXKeHHe HHTH H CHJY TPEHHS, Helt-
cTBylOIYyI0O Mexay oOpyuamum u maockoctbio. (CuutaTh, uTO 00-
pyud He MpOCKanb3bBalOT.) OnpenenuTb, NpPH KAKOM 3Ha4YeHHH
Kosdduunenta Tpeuns o6pyun GyAyT MPOCKaAb3LIBATH.

216. Ha nakaoHHO# NAOCKOCTH NMexuT KaTymka. Ha kaTywky
HaMOTaHa HUTb, CBOGOIHHIR KOHel KOTOPOH C NMPHKPENIEHHHIM K
HeMy TPY30M MacChl /1 IePeKHHYT
yepe3 HeBecOMBbIRt 60K (puc. 91).

IMpeanonaraercs, uto Macca
Katymku M paBHOMepHO pac-
npelieJieHa N0 OKPYXHOCTH pa-
auyca R. TpeHue OTCYTCTBYeT.

OnpeneauTsb, NPH KAKOM 3Ha-
YeHUH YIraa HaKJIOHA o LEHTP
TAKECTH KaTywiku Oyzer ocra-
BaThCA B MOKOE.

Puc. 91. 217. Hocka maccet M mono-

MEeHa Ha JBa OLUHAKOBBHIX LHJIHH-

IpuYecKux KaTka paauyca R. Karku Jexar Ha ropHsoHTa/lbHOR
NAOCKOCTH. B Hauya/ibHbI# MOMEHT BpeMeHM CHCTeMa HAXOIMIAch
B MOKOe. 3aTeM K JNOCKe MPUJIOKHIM B TOPU3OHTAJIbHOM Hampa-
BJaeHun cuiy Q. HafiTu yckopenue NOCKM M BeJHYMHY CHUJI Tpe-
Hud, JEACTBYIOIUMX MeXAY KaTKaM M JOCKOH, a TaKKe Mexny
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KaTKaMM W TOPHM3OHTaNbHOK TIOCKOCTbIO. CuurtaTh, 4TO NpoO-
cKaab3biBaHue OTCyTcTByeT. KaTkM npenctasasior co60o#f TOHKO-
CTeHHble LHJMHIPH MacChl M KakAbIfl.

218. IByxcrymeHuaTH#f 6JOK COCTOMT M3 HBYX, IKECTKO
CKpEMJIEHHBIX Mexay coOoff TOHKHX oOpyue#t, pPamHyCH KOTO-
puix R u r, a Macce coorBercTBeHHo M; u M,.
Ha xaxayio u3 cryneHet G6aoka HaMOTaHb
HHTH, K KOHIaM KOTOPHIX NMpHKPENJeH: IpY3bl
Maccoft m, u m, (puc. 92). _

Ha#ttu yckopenue rpysos m, u m,, HaTs-
eHue HUTe# W CHJIY, C KOTOpOH cucTeMa neit-
CTByeT Ha ocb OJoka.

219, OnHOPOIHHR TOHKOCTEHHBIH LHMIHHAD
panuyca R u Mmaccet M 6e3 CkOJbXeHHsl CKa-
THIBAaeTCS MOA HeHCTBHEM CHJIBI TSKECTH .C Ha-
KJIOHHOM TJ0CKOCTH, oGpasyiouielt yron a ¢ ro-

Z

PH30OHTOM.
Hicnoabsys 8akoH COXpaHeHUst SHeprud, (J_.l
onpeneauThb: 37
CKOpOCTb lleHTpa TAMECTH M  YIJOBYIO Puc. 92.
CKOPOCTb BpallleHHsl LMJIMHAPA, COYCTa BpeMs ¢
nocie Hauana naBuxkenus. ([Ipemmonaraercs, 4TO WMAHHAP B Ha-
4a/JbHbIi MOMEHT HAaXOAWJICA B MOKOe.)
Yckopenue LeHTpa THKECTH UMAMHIPA.

§ 9. 3akoH BCEMHPHOrO TATOTEHHS

220. ITouemy 3emas cooOmiaeT BCeM TeJaM OIHO M TO e
YCKOpeHHe, He3aBHCHMO OT MX MAacChi?
221. Hatitn BeJMuMHY U Pa3MEpPHOCTb B CH-
, creMe CI'C rpaBuTauudoHHO# NMOCTOAHHOH, npu-
HHMas BO BHHMaHMe, 4TO CPeXHHH paruyc 3emau
i ] R=6,4-10%cn, amacca3emmu M =6 -10% 2.
222, Ilpn KakuX YCJOBHSIX TeJa BHYTpH
KOCMHYeCKOro KopabJs 6yLyT HaXOAUTbCA B TaK
Ha3bIBA€MOM COCTOSIHHM HEBECOMOCTH, T. €. Tie-
pecTaHyT OKa3biBaTh laBJleHNe HA CTeHKH KaOUHbI
Kopabas?
223, Jlerku#l MasaTHUK, cOCTOAIMH M3 CTep-
KHA M pucka (puc. 93), ykpemaeH Ha nepe-
Puc. 93. BSIHHOH paMKe, KOTOpPas MOXeT CBOGOIHO ManaTh
‘BLOJIb HANPAaBJSIOIHUX NPOBOJOK.
MasATHUK OTKJOHHJH OT NOJOXEHHUS DPaBHOBECH HA YroJa a
M OTHyCTHAH. B . MOMEHT, KOTIa MasTHAUK MPOXOAMT  KpailHee
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HIXHee NOJIOXKeHHWe, PAMKY MNepecTaln ynep»KHBaThb, M OH3 Ha-
wana ceobonno nagatb. Kax OyneT ABHraThCs MasTHHK OTHOCH-
TeJbHO paMku? TpeHueM u COMPOTHB/IEHHeM BO3AyXa mpeHeGpeub.

224, lnavera nBmeTcs NO SJIHNCY, B GOKyce KOTOPOro
pacnonoxeHo CousHue. [puHuMas Bo BHMMaHue paGoOTy CHJBE
TATOTEHHUSA, YKa3aTb, B KaKOH TOYKe TPaeKTOPHH CKOPOCTb IJa-
HeThl 6ylNeT MaKCUMaibHOH, M B KaKOH — MHHUMAaTbHOH?

225. HckyccTBeHHBIt CNyTHHK 3eMaM ABHXKETCA Ha BHCOTe
h =670 xmu no kpyroso#t opGure. HaHlTH CKOPOCTb ABUKEHHS
CNyTHHKA.

226. Kak u3meHsieTci €O BpeMeHEM CKOPOCTb HCKYCCTBeH-
HOTO CNyTHHKA 3eMaM MNpH IBMXEHHWH €ro B BEPXHUX CJOAX
at™™ocdepn?

227. Tlo kpyroBof#t op6ute Ha HeGOJbIIOM PACCTOAHHM APYT
OT Apyra B OJHOM HANpaBJeHHH ABHKYTCH ABa CNyTHHKA.

C nepBoro cnyTHWKa Ha BTOPOR HYXHO NepeGPOCHTb KOH-
Tefinep. B KakoM cayuae KOHTeitHep GhICTpee LOCTUFHET BTOPOro
CyTHUKAa? ec/u ero GPOCUTb MO ABHXKEHHIO NEPBOTO CNYTHHKA
HmM npotuB ABHkeHUA? CKOpPOCTb KOHTeHHepa OTHOCHTE/NbHO
CNyTHUKA # MHOTO MeHblle CKOPOCTH CNYTHHKa ©.

228, Ouenuts Maccy Coanua M, 3Has, 4TO CpelHu# pamuyc
opGitel 3eman R ==149 - 106 xn.

229, OmpenenuTe MHHHMAAbHOE yAa/leHWE £ OT NMOBEPXHOCTH
3eM/M NepBOTO HCKYCCTBEHHOTrO CHyTHHKa, 3anyuenHoro 8 CCCP
4 oktabps 1957 r., ecnu M3BeCTHB! CleAylOUINe NaHHLIE: MaKCH-
Ma/ibHOe ylaleHne CMyTHUKA OT MoBepXHOCTH 3emin H == 900 ru;
nepuol obpaiuenus cnyTHuka BoKpyr 3emau T =96 mun; 604b-
1as MoJayoch JyHHOM op6uThl R == 384 400 xux; nepuon nBuxe-
Hus Jlyns Bokpyr Seman T ==27,3 cyTok H paiuyc 3emuu
Ry=6370 xu.

230. B Bome uMeercd nysbpexk BO3AyXa paguyca r u xKe-
JIe3HBI IIAapUK TOTO e paanyca. ByAyT /M OHM MPUTATHBATHCA
IOpyr K Ipyry WM oTTankuBathca? KakoBa BesMuMHa CHJBbL
B3aUMONEHCTBUA MEeXIy HUMH? PacCTOsHUE MexAy LeHTpaMu
Iapvka M ny3bipbka paBHO R.

231. B Bome wuMeerca nABa MNy3bipbka BO3AyXa paanyca r.
IMpuraruBaioTcs WA OTTANKMBAIOTCA Ny3bipbku? KakoBa Besu-
YMHA CHMJIBL B3aUMOZeHCTBHA? PaccTosHue Mexay my3bipbkamu R.

232. CeunuoBnit wmwap paguyca R =050 cax uMeeT BHyTpH
cdepuyecKyio MOJOCTb paguyca r===5 cm, UEHTP KOTOPO# Ha-
xoautcs Ha paccrosiHnn d =40 c¢x oT uenrtpa wapa (puc. 94).

C kaxoft cusoft GymeT MpHTATMBATHCA K IIapy MarepHaibHas
TouKa Macchl m =10 2, HaxoAswasca Ha pacctosnuud [=280 cx
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OT UEeHTPA 1Napa, €CAW JHHUA, COCNHHAOLIAs UEHTPH wapa Y
NoJNOCTH, cocTaBiseT yroa a==60° c Jaunuett, coenuusomett
EHTp 1apa ¢ MaTepHalb-
HOH TOYKOR?

233. Teno, pa3mepamu
KOTOPOTO MOX(HO TNpeHe-
6peub, MOMELIEHO BHYTPb
TOHKON OJHOPOIHOR coe-
pul. Iloxasath, uYTO cHuaa
NPUTAKEHHS, AeHCTBYIOLIANA
CO CTOpOHB cdephl Ha
TeJO, PaBHA HYJIO NMpPH JIO-
6GOM MOJIOXKEHHH Tena BHY- Puc. 94.

TpH cdeprl.

234, C kako#t cuJO# NPUTATHBAETCH K LUEHTPY 3eMJIH Teso
MaccHl m, Haxolsuleecs B TJyGOKOH ImaxTe, eCaM paccTOsiHUE
OT Teja A0 UEHTpa 3eMJH DaBHO r?

ITroTHOCTb 3eMau CUMTaTh BCIOLY OXMHAKOBOM M paBuOH p.

§ 10. Tuapo- M aspocraTuka

235. B crakaHe ¢ BOAOH N/aBaeT B BEPTHKAJIbLHOM MOJOMNe-
nuu G6pycok. Kak H3MeHHTCS ypOBeHb BOABl B CTaKaHe, eCiaH
6pycoK mepedleT B TOPU3OHTANbLHOE TNOJOXEHHMe?

236. Cocyx c Boao# ycTaHOBJeH Ha pebpe nocku (puc. 95).
Hapywutcss au paBHOBeCHe, e€CIM Ha MOBEPXHOCTb BOAb TMO-
JOXHTb NOIEYKY M Ha Hee NOCTABUTb T'MPIO TaK, YTO JOLUEYKa
c rupe#t Oyier niaaBaThb Ha MOBepX-
HOCTH BOIBI?

237. B craxaHe c¢ BOIOH maa-
BaeT KYCOK Jbra. Kak wuamenutcs
ypoBeHb BOAH B CTaKaHe, KOria
Jel pacTtaer?

Paccmorpers cayuawu:

1) e coBepliIeHHO onHopongm

2) BO /by HaXOAUTCS BMep3LruH
KaMeHb,

Puc. 95. 3) BHYTPH KyCKa Jbla MMeeTCH
nysbipeK BO3LyXa.

238. CniomHoe OIHOpPOAHOE Teao, OYAyud TOTPYHKEHO
B KHIKOCTb C YAENbHBIM BeCOM d;, BeCHT P, a B KHIKOCTH
C yIenbHHIM BecoM d, Becut P,.

Onpenenutb yneabHHH Bec d TeJsa,
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239, ITocpeaune Gonbiioro osepa nmpopy6uau npopy6s. Tou-
‘MHa Jbla OKasajach paBHo# 10 x. Kako# aauHH HyxHa Be-
peBKa, YTOGH 3ayepmHyTb BEAPO BOAKI?

240. B vawe c Bozo#t miaBaeT cnuyeuyHas kopoOka, Ha AHe
KoTOpo#t nexuT HeGoMbLION KaMeHb. HI3MEeHHTCS /M yPOBEHb BOLMI
B vallle, €C/M KaMeHb BHIHYTb M3 KODPOGKH M OMyCTHTb B BOLY?

241, CyaHo npOXOZMT ILMIO3, NMOAHMMAsCh Ha GoJjiee BLICO-
Kuit ypoBeHb B KaMepe LuIMI03a, Kylda BOA3 HaKauMBaeTCs Haco-
CaMH CO CTOPOHH HIlKHero ypoBHS (puc. 96).

Puc. 96.

~ B kakom cayuae Hacocw coBepliaT Gosbluylo paboTy: Koria
B Kamepe HaxoauTca 6O/bIIOH TENIOXOL HJAH MaleHbKas JOAKa?

242, V3 1ByX nJaacTHH OAMHAKO-
EOH TOJIUMHB C YAEJbHBLIMH BeCaMu
8.5 Ilea® u 2 Ijcm® shipesaHnl
KBaapaT €O CTOpOHOft @ W mnpAMO-

VA 7/
Puc. 97, Puc. 98.

yroJbHUK CO CTOpPOHaMM @ M 2@, NMpUYeM KBAaLApaT BLIPE3aH U3

Gonee Taxenoro matepuana. Ksaapar u npaMoyro/bHiK CKper/eHu

B Bule OykBH I” M nmocTap/jelibl HA ZHO MycTOro cocyna (puc. 97).
UTto npou3ofAeT, ecnd COCYN 3anOJNHHTb BOLOH?
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243. B BoZe mnaaBaeT B BepPTHKA/ILHOM MOJOXEHHH TpyGa
(puc. 98). Bricora BricTynaioluett U3 BOAbl. yacTH TpyOu A =25 cu.
BHyTpb TpYGH HamMBalOT Macno yieabHoro Beca d ==0,9 I'Jcmud.
Kakoit ammHb 1omkHA ObTb TPYOa Anst TOro, YTOOH €e MOXHO
OLIO 3aMOJHUTL Mac/OM LEIHKOM?

244, Cocyn c Bozo#f namaer c yckopeHueM a < g. Kak
MeHsieTCsl laB/eHHe p B cOocyle C TIyGHHOH?

245. Cocyl ¢ niaBalolMM B HeM TeslOM NalaeT ¢ ycKope-
HueM a < g. Benaniaer am mpm stoM Teno?

246. Ha Tenexxe crout Oak kyOuuecko#t (OpME, LeTHKOM
3anoaHeHHb#t Bomo#t (puc. 99). Tenexka IBHXKETCA C MOCTOAH=
HHIM YCKOpeHHeM a.

Y/
o 4
a
' ol
2 7z, 7 74
Puc. 99.

Onpenenuth naB/ieHHe Ha ray6uHe h B Touke A, oTcToAuEeh
OT miepelHell CTeHKH Ha paccrosHHe [, ecam Gak CBepXy NJIOTHO
3aKPBHIT KPHILKOH.

[Ipu paBHOMEpHOM IBHKEHHM KDHIIKA He OKa3biBaeT JaBJie-
HHA Ha BOAY.

247. PeannoBhit MA4 MacCh m W pamuyca R morpyxkaior
NOX BOAY Ha TiyOuHY h M OTIYCKAIOT.

Ha kxakyio BHICOTY, CYMTas OT IIOBEPXHOCTH BOIbI, NOI-
npuirier Ma4? CompoTuBieHHe BOIAbL M BO3AYyXa NpPH ABHKEHHH
He Y4MTHIBaTb.

248. B 1Byx UMAMHADHYECKHX COOOLIAOMIMXCA COCYAaxX Ha-
JuTa PTYTb, a NOBEpPX Hee BOAA. YpPOBeHb BOAH B 060MX CO-
cylax oOAMHAaKOB. DByxer nu 0AWHAKOB ypoBeHb BOAb M PTYTH,
€C/MM B OLMH U3 COCYAOB OMyCTHTb KYCOYeK AepeBa, a B NPYro#t
JOMUTb paBHOe eMy MO BeCy KOJMuecTBO BOLH? PaccMoTperhb
C/lyYyan ONMHAKOBHIX M PAa3HBIX CeYeHH# cocynos.

249. B coobwaoimuecs LUIMHIPHYECKHE COCYLbl € pa3ny-
HBIMM IIOLANAMK TOMEpeyHbIX cedyeHUH HamuTa pTyTh. B mIMpO-
KHI COCYNL ONyCTHIW Xe/le3HbIt KyOuk o6beMom Vi, BCaedcTBHE
4ero ypoBeHb PTYTH B STOM COCYyAe MOBLICH/ICA. 3aTeM B 3TOT Xe

o1



COCyA HAMMBAIOT BOLY 1O TeX MOp, NMOKa ypOBeHb PTYTH B lieM
He TpUMeET NpexHero nomoxeuus. Haltu BricoTy cronba Boaw £,
ecnu MOLIAb TMOMepeyHOro CeueHHs Y3KOro cocyla pasHa Sj.

250. Ha xaMeHb, BLICTYMAOWUR Hal NMOBEPXHOCTbIO BOMHI,
BePXHHM CBOMM KOHLOM OIHpaeTcss NOCKa MJMHB [, YacTb HOCKH

IJUHBl @ HaX0AMTCA Bhille Toukd omoph (puc. 100). Kakas
yacTh NOCKHM HAXOAMTCH MNOM BOJAOH, ecnu yaelNbHbIH Bec Apene-
cuHb d?

251, Kouuueckut cocyn 6es naua crout Ha crose. Kpas
cocyla IJIOTHO NPHJIEralnT K noBepxHocTH crona. Ilocre Toro

KaK YpOBeHb JKHIAKOCTH B cocyle

JOCTUraeT BHICOTH £, HaBJelue

XHIKOCTH NMpUTNOAHUMaeT cocy . Pa-
. ANYC HWXKHero 6OJIblIero OCHOBAaHHA
cocyaa R, yron Mexny obpasyiolett
KOHYCa M BepTHKa/bio &, BeC COCY-
xa P. KakoBa nmiaoTHOCTb HanuTOH
HHMAKOCTH?

252, MoxHO /M C TNOMOUbIO
cudoHa mnepexayuBaTh BOLY 4Yepes
CTeHKY BbICOTOM 20 #?

253. Cocyn, u3o6paxeHHsH
——— Ha puc. 101, ueiuKkoM 3anonHeH

ST FTHTLILIIR

— -~ BOJOf.
- — Yro mpouso#iner, ec/qH BHHYTbH
Puc. 101. npobky A? Pamuyc oTBepcTus

okosno 0,5 ca.

254. Yerbipe nopLIHEBEIX HacoCa CIeJaHBl M3 OTPE3KOB
Tpy6 6O/bIIOrO M Manoro amaMerpoB. Hacockl nozusau Bony
Ha OIMHAaKOBYI BhICOTY H A (puc. 102).

Kako#t u3 nopuxe#t Heo6xommmo TAHYTb ¢ GoJblle#dt CcH/IOH,
4yTo6bl yIepkaTb ero B PaBHOBECHH?

BecoM nopiuxeit npexeGpeub.
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255. TMopuwens BecoM P =3 xI" npencraager coGoft Kkpyr-
Jblil guck pamuyca R==4 c# c OTBepcTHeM, B KOTOpPOe BCTa-
BleHa TOHKOCTeHHas Tpybka pamuyca r==1 cu. Ilopulensb

.

IR

Puc. 102.

MOXeT TUIOTHO M 6e3 TpeHHs BXOIWTb B CTaKaH M CHAyana
NexHT Ha [OHe cTakaHa. Ha xakyio Bbicoty H noxiumercs
noplieHb, ecaAn BAMTb B Tpybky m =700 2 BonamI?

256. Cocya c oTBepcTHEM B IHe YKpenaeH Ha Telexke.
Macca cocyna c Tenexxod M; naowans ocHoBaHMsA cocyna S.
C kaxo#t cuno#t F Hano TAHYTb TelexXky, 4uToGH B cocyne
0CTaNoCh MAaKCHUMajbHOE KOJMHYecTBO BOIL? PasMeph cocyna
ykasausl Ha puc. 103. Tpenue oTcyTcTByeT.

Puc. 103.

257, TlpenjoxeH c/enyloluifi NPOEKT BEeYHOTO JBHraress
(puc. 104). TepmeTnuecku#t cOCyn pasieneH Ha IBe IOJOBUHLI
repMeTHYECKOH ke Meperopoikolf, CKBO3b KOTOPYIO HPOMylieHa
Tpy6ka W BoasfHaa TypOuna ocoboro ycrpoficrBa. TypGuna
MMeeT KaMephbl C aBTOMaTHYeCKH 3aKPHIBAIOLIMMUCA U OTKPHIBAIO-
IMMACS  Kphiukamn. JlaBienue p, B HIDKHe# 4acTH cocyza
6o/biie, uYeM HNaBAEHHE p, B BepXHeH 4YacTH, W BOAA MOIHH-
MaeTcs no TpyOKe, HamOJHAA OTKPHITYI0 KamMepy TypOuHbl. [Tocse
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9TOr0 KaMmepa 3aKPHIBAETCS, M KOJeCO MoBOpauuBaercs. B HuxHelt

YacTM cocyla KaMepa aBTOMAaTHYeCKH OTKPHIBAaeTCH, BO3Bpaluas

oay. ITocse 3TOrO0 Kamepa repMeTHMYeCKHM 3aKpDHIBAETCA M T. .
Mouemy nannas Mammuxa He Oyner paGoTaTh BeUYHO?

I

]

Puc. 105.

258. IlpennoxeH chaenyiomuit BapHaHT ABHraTens, OMUCAH-
Horo B 3anave 257. I'epMeruueckue kamepn (puc. 105) samnoa-
HAIOTCA BOJOM B MNpaBOf vacTH KoOJeca M OMYCKAIOTCHA BHHUS.
BHusy kamepn OTKDBLIBAalOTCS U B OTJHYHE OT JBHraTe/s, OMH-
CaHHOro B 3ajgaye 257, CTEHKH KaMep aBTOMaTHYECKH 3alBH-
raloTca BHYTPb KoJeca. B BepxHe#t uvacTH cocyna CTeHKH
aBTOMATHYECKH BBLABHCAIOTCA M 3aMOJHSAIOTCA BOJAOK. B ocTanbHOM
BeuHblit JABUraTesb YCTPOEH TaK e, KaK M OMNHCaHHLI paHee.
IMouemy on Takxke He GyneT paGoTaThb?

259. Tpu cocyna c npHCTaBHBIM JIHOM NOTPYXCHH B BOLY
Ha ONMHAKOBYIO TIy6uHy. IlHo kamaoro u3 cocyno (puc. 106)
oTnanaer, ecjau Haautb B Hux no 1 xI° Bonmsl.

Puc. 106.

OTnajer aM ILHO, €CAM HaJdUTb B cocyds mo 1 xI” macaa?
HaJAUTb B COCYAH 1O 1 k" PTYTH? NOJOKHMTL B KawIAb} cocyn no
rupe BecoM B 1 «l'?

60



260. Ha TOuHBIX aHaMUTUYECKHX BeCcax, HAXONLAUIMXCH NOL
CTEK/AHHEIM KOJIMAaKOM, B3BEIUMBAIOT Teno. KaMeHATCR JM moOKa-
3aHMf BECOB, €C/M BbIKAyaThb M3-NOJ KOJNAKa BO3AYX?

261. YenoBek, KOTOpHI HeCc aBTOMOOUJ/bHYIO Kamepy, pelina
0o6/erYuTh CBOIO HOLWIY, HCMOJMb30BAB BHITANKHBAIOLIYI0 CHJY
Boanyxa (Mo 3akoHy ApxuMena). ILas STOro yesnoBeK HaKauan
KaMmepy, YBEJIHUYUB TeM CaMbiM ee OObeM.

ﬂOCTlﬂ' JX 9THUM YeJOBeK CBOel uenu?

262. Kakas owmOka nomylieHa 0pPH B3BEIIMBAHMH TeNa
o6beMoM V =1 4, ecid npu B3BELIUBAHNH B BO3AYyXe TeJO
6b1/10 YPaBHOBEIIEHO HA BeCaX MENHLIMH rHpsaMu Becom P,=800 /"7

YnenvHoiit Bec menu d; = 8,8 I'fcu3, Boanyxa dy=1,29 ['/a.

263. Ha BecbMa uyBCTBHTE/bHBIX BeCaX YpaBHOBeLIEHH lBa
PTyTHHIX Oapomerpa: vamleuyHbi# (C WIKHPOGKOH uamkoH) u
U-o6pasunift (puc. 107). Ba-
pOMeTpHl  M3FrOTOBJIEHH U3
OLHOTO M TOTO Xe MaTepHuana,
HMeIOT ONMHAKOBLIH IHaMeTp
TPYOOK H COLEPKAT OAMHAKO-
BO€ KOJH4YecTBO pTyTH. Pac-
CTOSIHHA MeXAy 3anasHHBIMH
KOHIaMH TPYOOK M BePXHUMH
yPOBHAMM PTYTH B HHX TaKxe
OJMHAKOBHI.

Kak usmenutcs pasHOBe-
CHe BeCOB MNpPU NOBHIUEHHH
aTMOCGepHOro INaBJeHUs?

264. OueHHUTb Bec aTMo-
cdepn 3emin.

265. HanysHoft marpan Pruc. 107.
3ar0J/HEeH BO3JlyXOM 0 HeKO-

TOpPOro NaBjieHus, npesuiuaiollero arMmocdeproe. B xakom cayuae
IaB/JeHWe BO3AyXa B MaTpaue GyleT GoJblle: KOrAa YenaoBeK
CTaHeT HA HEro WM KOTLAa JISKeT?

266. Kosneco aBTOMOOHAS YCTPOEHO. CledylOlIMM 06pasoM:
Ha Merannvueckuit o6oi Koseca HaleBaeTCA pe3UHOBas Kamepa,
3aKJIOYeHHas B MOKpHIKy. KaMepa sarem HakauuBaercs BO3Ly-
xoM. JlaBaeHue BO3AyXa B HUXHeH M BepXHeH uacTAX KaMmepni
oauHakoBo. Kpome naBienust Boznyxa Ha 000X NeHCTBYyeT cuJaa
Taxectd (puc. 108). ITouemy ke o6Gon He omyckaercs BHU3?
YTo ero yaepxuBaeT B COCTOSIHUM PaABHOBECHAP

267. TapoBoft KOTeN COCTOMT U3 LHMJIMHAPHYECKOH YacTH H
AByX mnoaycdepuueckux auuu, (puc. 109). Panuycnl muauHapu-
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YeCKOH YacTH KOT/a M O6OMX ero JHHLL ONMHAKOBH, To/luMHA
CTeHKH UuMJHHApHYecko#t uactu 0,5 cu. Bce vactu kortaa cue-
JaHel U3 onHOro Matepuana. Kako#f TOJMIMHBL AOJKHB OHITh
CTeHKM IHHUIL, yTOObl MPOYHOCTb BCeX
yacTe# KOT/Ia Gblia OJMHAKOBA?

268. Kakyio dopMy nO/MKEH HMETH
napoBO# KOTes, yTOGbH TNpH NaHHOH T

TOJLIUHE CTEHOK IIPOYHOCTH KOT/1a Gbla
Hanboable# ?

Puc. 108. Puc. 109.

269. Ilouemy mnpu mnonbeMe Ha cTpaTocraTe o06s3aTesbHO
6epyt Gaanact? Benb anmumu#t Bec yMeHbILaeT «MOTOJNOK® CTpa-
TOCTATa.

§ 11. Tuapo- u aspoauHaMuka

270. B cTeHke cocyla Cc BOXO# NpocBepJeHbl ONHO Ham
ApyruM 1Ba oTBepcTHs miaowansio S=0,2 cu? xaxnoe. Pac-
crosHue Mexay orpepctuamu H =50 cm. B cocyn execexkynnso
piauBaercd Q= 140 cu® Boxwl.

Ha#tiTu TOuKy mepeceyeHus CTPyH, BRITEKAIOIUX U3 OTBEPCTHHA.

271. Ha raaaxoit moBepXHOCTH CTOMT LIMPOKUR cocyX C BO-
no#. YpoBeHb BOLbl B COCyle /2, BeC COCyla BMeCTe C BOmOH Q.
B ©OoxoBo#ft cTeHke cocyla y nAHa
MiMeeTCst 3aKPHITOe NMPOOKOH OTBepcTHE
(c 3aKpyT/IEHHBIMH KpasiMu) Mmoiianu S.

Puc. 110.

ITpn xaxkoM 3HaueHuu KkO3dpdHuUMEHTA
TPeHHUs MexKILy IHOM M MOBEPXHOCTBIO
CTOJIa COCYL MPHIET B ABHXKEHHE, eciu
BEIHYTb MpPOOKY?

272. Tlpu uctTeyeHUUH CTPYH MKHUI-
KOCTH M3 COCyla uepe3 OTBepCTHe
niowansio S, cuna, AeHcTByIOMas Ha

CTeHKY C OTBepcTHeM, Ha 2pS, MeHblle CUJIH, JeHcTByolle# Ha
NPOTHUBOMOJIOKHYI0 CTeHKY (cM. 3amauy 271).

Ecin B oTBepcTMe BCTaBUTb TPYOKY, Kak TOKa3aHO Ha
puc. 110, To pasHOCTb CHJI, AeHCTBYIOILMX HA MPOTHBOMOJOXHbIE
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CTeHKH, CTaHeT paBHOM mpuMepHo pS, Tak kak OGuaaronaps
TpyOKe ABHXEHHS XUAKOCTH y CTEHKH He Oyrer.

C 1pyro#t CTOpOHBI, HW3MeHeHHe KOJMYECTBA ABMKEHHUS
HUAKOCTA 32 eIMHULY BPeMeHH NMPH MCTEYeHHH M3 COCYNa BCerna
paio 2pS, rae S —naoumainb NONMEPEYHOrO CeyeHWs CTPYH.
Kak coraacoBath Mewny co6o#t 3TH (aKTH?

273. Crpys BoAb, BHTeKaoWas M3 TPYOKH IHaMeTPOM
d=1 cx co ckopoctblo v=1 m/cex, ynpapseTci O BepTH-
Kaabtyio credky. OnpeleauTb JeHCTBYIOULYI0 Ha CTeHKY CHJY,
cunuTan, utro TpyOKa NeprneHAMKY/NspHA CTeHKe, U npeHebperas
pasOphiaruBaHueM BOJbL.

274. Ilo u30orHyTOH mol MpPAMEIM YTJIOM Tpy6e MonepeyHoro
cedeHuss S co CKOpOCTbIO ¥ TeueT ra3. IlnoTHOCTH rasa p.
C xaxkod cumio# ra3 neficteyer Ha Tpyby? CxarveM rasa u
TpeHHeM mnpeHebpeusb.

Puc. 111. Puc. 112,

275. Ha#itn cuny, NefiCTBYIOILyI0 HAa JIOMacThb HUKHEGOMHOrO
xoneca (puc. 111), cuutas, 4To CTpys nocae yaapa O JIOMacTb
NpOLOJIKAeT JABHXKEHHE CO CKOPOCTBIO
JIONAacTH. _ N

Bricora Hamopa BOAbI /, pamMyc Ko- = ==
Jeca R, yriosas CKOpPOCTb BpallleHHs
KoJeca @ M TJOLLaAb MONEepPeyHoro ceue-
Hua ctpyu S.

276. CyIHO MOJyuu/I0 GOMbILYIO MpPO- s
6ouHy B mnoABOAHOR uwactu (puc. 112).
B Kkakyio CTOpDOHY OHO HAauHeT IepeMe-
WaTbCSt BCJELCTBHE 3TOrO?

277, V3 11upoKoro cocyna yepes y3kyio Puc. 113.
TpyOKy BbITeKaeT XUAKOCTb (puc. 113).

Kax pacnpeneneHsl no BepTHKAJH JAaBACHHE H CKOPOCTH
KUAKOCTH B cocyle H B TPyOKe?

X
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278. Cocyn ¢ BOHOH, omucaHHbif B mpenbiayuizi 3anave,.
nojBelleH Ha MPYXUHHHX Becax. HuxHu#t KoHew TPyOkH 3aKpuT
npo6kot. Kak H3MeHATCA NOKa3aHUs BeCOB B MEPBBI MOMEHT,
'KOTJa BbIHYTA MPOOKA M HAYan0Chb BHITEKAHHE JKMAKOCTH. ‘

279. Ha ogaHo#t u3 vyamek BecOB CTOMT COCyd € BOJOH
(puc. 114). Becw ypaBnoBeweHb. Mamenutcs Ju paBHOBecHe,
€CAH OTKPHTb KpaH? BriTexkaloiias Boja MNONagaeT Ha Ty e
YallKy BecoB, Ha KOTOpo#t ‘
CTOMT COCYA.

280. Ha puc. 115 wuso-
6paxeH ruapasindyeckufl Ta-
paH — camojelcTByOllEe BO-.
JOMONbEMHOE  YCTPORCTBO.
IIpunnun ero paboTe OCHOBaH

N—

] ——»

Pnc. 114. Puc. 115.

Ha siBJEHHM THUAPABJMYECKOTO ylapa — Pe3KOM BO3DaCTaHHH
IaBJeHUS B XUIAKOCTH, Tekyluie#t mo TpyGe, npu ee BHe3anHoH
OCTaHOBKE, HanmpuUMep NpH 3aKPHLITHM KJ3MaHa, BLIMYCKalOUEro
u3 TpyOH BOLY.

Tpy6a nauHoit l==2 m, znamerpoM d =20 cmu onyieHa
B pyuelt, CKOpPOCTb TeueHHi BOLL B KOTOpoM ¥ =400 cu/cex.

[Mycts BHauane kaanman K, oTkpuT, a K, 3akphT. Peskoe
yBeJ/HueHHe NaBJeHHs 3aCTaBUT KJaanad K, oTkpuTbes (kaama K,
NpH STOM 3aKPOETCH), H BOAA YCTPEMHTCA BBepX B COocyx A.
Iasnenuwe nanaer, kaanan K, sakpuipaercs, a K, OTKphIBaeTcs.
Bona B Tpy6e NpUXOIMT B IBHXEHHE, M SIBJEHHE NOBTOPAETCA
B MpexHeH nocnaenoBaTeJbHOCTH.

Onpeneautb KOJMYECTBO BOAHI, MONHUMaeMoe TapaHouM 3a 1 xac
Ha BEICOTY A=30 M, eca¥ U3BECTHO, YTO KaXIHN KJanaH
oTkpbiBaeTcss 30 pa3 B MHHYTY.

281. Bo Bpema Oypb, KOraa CKOPOCTb BETpPa AOCTUTAeT
3HAYNTE/NbHOM BEJMYKHBI, BeTep CPLIBAET KpHIIM TNOCTPOEK.
HaGmonaorca ABa Buaa cphiba kpuiu: 1. Ecan kxpeiua npounee
yKpenzesa B Toukax A u B, uem B koHbke C, TO BO3LYIIHHIH
MOTOK Kak Gbl pacKphiBaeT KphIUY, JOMas ee MO JIMHUM KOHbKA
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(puc. 116, a). 2. Ecau KpHlla NPOYHO YKpENJeHa B KOHbke
¥ MeHee MNPOYHO B Toukax A u B, TO BO3AyWHHHA MNOTOK
CHauaja TNPUNOJHUMAeT KpHIUY BBepX, a IOTOM yXe OTHOCHT
B cTopony (puc. 116, 0).
Kak 06bsCHWTb 3TO sBJeHuE? \
282, ITouemy aserku#t nenay/JouiHbIR 1ua-
pPHK, noMeuleHHLI! B CTPYIO BO3AYyXa MM BOIHI, \’//

T

Puc. 116. Puc. 117.

BLITEKAIOIWYI0 € 00JbIIOA CKOPOCTbIO U3 TPYOKH C Y3KUM OTBEp-
cTuem, 6yneT cBo6OAHO mapuTb B 3TOR cTpye (puc. 117)?

283. IleMOHCTpPalMOHHBI NpubOpP, H30OpaxceHHEIH HA puc. 118,
COCTOMT M3 JIBYX nuckoB A n B. B uenrtpe aucka A umeercs
OTBEPCTHE, COENMHEHHOe TPYOKOH ¢ 6aq/NOHOM CHATOrO BO3AYXa.
Jluck B BUCHT HAa TPeX CTEPIKEHbKAX, BNOJb KOTOPLIX OH MOMKET
cBo0OANO MepeMellaTbCsl MO BepTHUKANH,

A
am =
I oo
> l
Puc. 118. Puc. 119.

Ecan no Tpybke NpONmycTUTb CTPYI0 CKATOrO BO3AYXd, TO
HUKHAA INCK HAauHeT CTyyaTb Mo BepXHeMy. OODBACHUTH NPUUHHY
ITOrO SBJEHHUA.

284. B 1He wMpOKOro cocyla uMeeTcs Yy3kas Tpy6a, mo
KOTOpPOH BONA, 3amoJHAOWAA COCYH, MOXET U3 Hero BLIT€KaTh
(puc. 119). Mexny cocynoM u TpyOO# nomelieHa ceTka.
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Ecau Jerku#t wWapik MOTPY3UTb HA OO COCYda B MOMEHT,
KOrfa BOAA M3 HEro BLITCKaeT, TO WIAPHK He BCILLIBET.

Ecau BhiTekaHWe BaAbl M3 TPYOH NpPeKPAaTUTh, IIAPHK He-
MelJNeHHO BcmbiBaeT. [Touemy?

(3T1OT ONBIT JETKO MNPOJeJaTh B BOAONPOBOAHOH paKOBHHE
C MJYMKOM OT HACTO/bHOTO TEHHHCA.) ’

285, Hacoc npencrasiser coGoff pacrnosoXeHHHH rOpHU3OH-
TAMLHO UWAMHAP C NOPLIHEM MaOWAZH S M BHIXOLHEIM OTBep-
cTHeM TUIOWIAAH S, PAacloJOMeHHBIM y ocu uuauHapa. Onpe-
NLeJHTh CKOPOCTb MCTEHeHMA CTPYH M3 Hacoca, ec/d MOpIUeHb
noi neficTueM cuabl F nepemeniaeTcss ¢ MOCTOSHHOR CKOPOCTHIO.

[T10THOCTD HUAKOCTH p.

286. B 3ajaue 285 mnpu s—>S CKOPOCTb U CTAHOBUTCH
CxoMb YroAHo GonbuIOf naxe mpu Maqno#t cuse F. OOGBACHUTD,
C 4eM CBSI3aHO MOSBJCHME 3TOTO MAapajsoOKCaJbHOrO pesyJnabTaTa.

287. IlpesHerpeyeckue BOAAHBIE 4Yachl (KJENCHApaA) NMpeacrTa-
BJAIOT coboft cocya c ueGoabwimm oTBepctuem O (puc. 120).
Bpems  oTcuuThiBaeTcs
MO0 YPOBHIO BOJH B CO-
cyze.

KakoBa nomxHa 6bTh
¢dopMa cocyna, uTOGW
IIKaza BpemeHd Oulaa
paBHOMepHOH?

288, Lumunnpuye-
CKMH cOoCyn C KHIKO-
CTbIO BpaLLaeTcs € yrao-
BOH CKOpDOCTLIO ® -BO-

Puc. 120. Puc. 121. Kpyr BepTHKa/AbHOH OCH
(puc. 121).

OnpenenuTb H3MEHeHHe NaBJEHHS B TOPH3OHTAJbHOM CeueHHH
COCya B 3aBHCHMOCTH OT PAacCTOSHHS KO OCH BpalleHHs.

Ykasanue. [IpuMeHUTb METON, M3/O0XEHHbIH MPH pelIeHHH
sapaun 203.

289, Halltu ¢opMy NOBepXHOCTH KUAKOCTH B LHJIMHAPHYE-
CKOM cOCylle, BpaUIAOUEMCsl € YrA0BOH CKOPOCTHIO ® BOKDYT
BepTHKAaJbHOR oCH (T. e. HaHTH BBICOTY YPOBHA MKUIKOCTH
B 3aBHCHMOCTH OT PAacCTOSHUA N0 OCH BpALIEHHU).

290. IMToueMy mocie pa3MelMBaHUA 4as JIOXKOM uauHKy
CO0MpaioTCa B CepeluHe CTaKaHa?

llllllT"lllT‘lllll]]lllI[




FTABA I
TEIJIOTA. MOJIEKYJIAPHASI ®U3UKA

§ 12. TennoBoe pacmupeHHe TBepAbIX H MHAKHX TeJ

291. Ha pepeBsnHoe koJjeco, umeoutee nuamerp 100 cu,
TpebyeTcss HaleTb Xee3HYI0 IUMHY, IMaMeTp KOTOPOH Ha 5 mm
MeHbllle nuaMeTpa KoJeca. Ha CcKoabKo cienyeT MJIs 3TOro
NOBLICUTL TeMnepatypy wWwuHH? Kosdduuuenr mauHefiHoro pac-

wupenns wenesa a; =12 . 107° 2pad

292, TMouemy B GETOHHBIX KOHCTPYKLMSX B KayecTBe apMma-
TYpbl HCMOJb3YeTCH TOJbKO Ke/e30 (KeJae306eTOH), a Apyrue
MeTa//Ibl, HampuMep AIOPAJIOMUHYUH,. 1ie NPUMEHSIOTCH?

293. It TOro yro6bl U3MEPHTb TeMMePaTypy 4YeJOBCUCCKOTO
Tesa, NPHXOAMTCSl AEPKATb TePMOMETP MOL MbILIKOH B TeueHue
5—8 mun. B TO ke BpeMA CTPAXHYTb» €ro MOXKHO MNpaKTi-
yeckd cpady nocje uaMepeHus Temnepatrypsl. ITouemy?

294, Ilpu Temnepatype £, BHICOTa PTYTHOTO CTQ.10a, H3Me-
peHHas no narywHolt wkane, paBHa H,. Kakyio Bwicoty H, 6yner
uMeTb CTOJO pTyTH npu fy==0°C?

Kosdpuunents auHefiioro pacmupenns Jaatyiit & 4 o6bem-
HOTO pacIiupeHHd PTYTH § HM3BECTHBL.

295. Kak M3MepuTh MeQMLUHMHCKHM TeDMOMETPOM TeMmepaTypy
Tena yeJOBEKa, eC/d TeMIepaTypa OKpyxaioiero Bosnyxa 42 C?

296. OnpenenuTb AMUHBI )KeJe3HOW U MeLHOHN JMHEEeK l('; i l'é
npu ¢t=0°C, ecan pasHoctw ux AquH npu £, =>50"C n
ty=450°C onMHaKOBLI MO MOLYJI0O M paBHbl /=2 cu. Koa-
(uunenT muHeHHOro pacluMpeHds sedesa o, ==12. 10""—5};&»}—,‘

1
2pad ’

297. Tlepuon xouaeGaHu#t MasTHUKA 3aBUCUT OT LJAHHH,
KOTOpas MeHfieTcs ¢ TeMmnepatypoil. Kakum ofpasom Moxer
ObTb OCylleCTBJeH MOABEC MasiTHUKA, 4YTOOH ero AJanHa He
Menaaach € TeMneparypoi’?

Menn oy =17 - 107°
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298. Tlpu Ttemnepatype £,==0°C cTexaguHbi#t GanI0H BMe-
maer my==100 2 pryru. Ilpn ¢, =20°C GamroH BMeliaer
m;=99,7 2 prytu. B oboux cayuyasx TeMmmepatypy pTyTH
CunTaTh PaBHOM TeMmepaType GasioHa.

Ha#ity no stuM AaHHbIM KO9(dUUHEHT MUHEHHOTO paciunpe-
HUA CTeKJAa o, YUMThIBas, YTO KOI(PPULMEHT 06BEMHOTO PACILU-

1
zpad '

299. Yackl ¢ MeTaIIMYLCKUM MaATHHKOM CrewaT Ha ©; = 5 cex
B CYyTKH TIpH Temnepatype £, = —+-15°C u oTcTaloT Ha T, == 10 cex
B CyTKM TIpu Temmeparype £, = - 30°C.

Haittu - ko3dduuuent o TennoBoro pacmmpenus Merajaa
MasTHHKA, YuWTLIBAs#, 4TO Mmepuon KkoJsebanuft masaruuka T =

penus pryta B, =18.107°

T
= 2x I/E (I — nmina MadATHHKA, § —YCKOPEHHE CHJBL TAHECTH).

§ 13. 3akon coxpaxenus sHepruu. TemaonpoBOIHOCTE

300. Ha Teaewky Maccer M, nBuramouiyiocs Mo npsmoft
€ MOCTOSIHHOH CKOPOCTBIO Uy, OMYCKAIOT CBEPXY KUPMUY MACChl fm.
Y OnpeneanTb, CKOJbKO NPU 3TOM BBLLACMTCS
Tenia?

30¢1. Broub 1eBecoOMOro pe3aMHOBOrO LiNypa
naaust Ly (puc. 122) cockaab3blBaeT KeJesnas
waitba. Cuaa TpeHus, AeHCTBYIOLLAA MeXAy
IWHYpOM M 1alGol, mnocrosHHa W pasna f.
Kosdduumnent ynpyroctTd wHypa k u3BecTell.

Ha#tTu BbioesuBliIcecs NPU ITOM KOAUUYECTBO
Tenaa Q.

Kakas uacTb pabGoThl CHAbl TpeHus, Hefi-
CTByIOLleH Ha LIHYD, TPeBPaTUTCH B Ternjao?

302. XoaonusHuK, norpebasiouit w BaTT,
32 T MUHYT NpeBpaTa B Jel ¢ JHUTPOB BOILI
1IpH TeMnepartype f rpanycos.

Kaxoe komuuecTBO Temsa BHIACAUT X0.10-
AWJbHUK B KOMHATe 3a 9TO BpeMs NpPH YCJAOBUH,

Puc. 122. YTO TEMJIOEMKOCTbIO XOJOAMIbHHKA MOMXHO Npe-

nedpeun?

303. ITouusutca au TemmepaTypa B KOMHATe, €CJAH OTKPBLITH
nseply paboTaloLIero XOJMOILUIbHHKA?

304. Ilpowe Bcero OTanJAMBaTHL MOMELICHHA 3a CYeT 3JHep-
THM SJIEKTPHUECKOrO TOKAa, MCTOMAb3Ys 3JEKTpOHArpeBaTesbiibie
npu6opH.

flBaseTcst M ITOT CHOCOG 3tiePreTHYECKH HAUGOIEE BLITOAHBIM D
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305. PasnHule koauuecTBa COJNH PACTBOPAIOT B JBYX O1H-
1aKOBLIX cocylax ¢ Bojo#i. B omHom cayuae comb Gepyt
B Blle OHOrO O6OJBLIIOrO KpHCTadna, a B JAPYroM B BHIE
NopoIlKa.

B KakoM cayuae TeMmrnepaTypa pacTBOpa MoOC/e MOJHOro
pacTBopeHust coau OyleT BHIleE, €CAd 1O PACTBOPEHHA COJb
M BOJA HAXOAMMUCL B 06OUX CJ/yyasx NP OLHHAKOBLIX TeMIe-
parypax?

306. VsgecTHO, uTO ecau HarpeBaTb WM OXJAaXIATh BOLY
¢ co6uoeHneM HEKOTOPHIX Mep NpelOCTOPOHHOCTH, TO MOMHO
NONYYUTb €e B IMKHUAKOM COCTOSHNW MPH TeMImepaTypax MeHb-
nix 0°C u Goapbmiux —--100°C.

B kanopuvetpe, TemaoemMkocTb KoToporo ¢ = 400 xasfepad,
naxoautcss m,==1 Kz BOLL, OXJaxieHHOR 10 ¢ ==— 10°C.
Tyna we mnomewanor my==100 2 Boaw, mneperperoit A0
t,= -4 120°C.

KaxoBa ycTaHOBUBIUAfCS TeMMepaTypa B KajlopuUMeTpe?

307. Jlamnouka naxaiauBanusi, pacxoaywowas N =54 am,
NOrpyKeHa B NPO3payHbli KanopumeTp, codepxamuit V=650 cu3
BoAbl. 3a 1=3 muHr Bola HarpeBaerca Ha f{==3,4°C.

Kakas wacte Q pacxomyemoff namMnouxo# snepruu mpony-
CKaeTCs KaJOpPUMETPOM HapyKy B BHIE JYYUCTOH 9Hepruu?

308. Iliowans KUPMNUUHOH CTeHW,
BuXoAsiled Har yauuy, S=12 #x?
a tonuuHa d =1 u. Temneparypa Ha-

[N

py»xHoro Bosayxa 7'y = —15°, a Temre-
patypa Bo3ayxa B komuare T = - 15°. Z 2]
Yemy paBiio KOJUUECTBO TeMJa, BLIXO- 7 i

N
N

ISILLIeTO N3 KOMHATH B TeueHHe 24 yacoB?
KosdduuueHt TenaonpoBoaHocTu Kup-
nuya £=0,003 razsfcm - cex - 2pao. e

309. CreHka cocTOMT M3 IBYX CO-
NPUKACAIOWHKXCA MAACTHH, CAeNAHHBIX
M3 pasauynbiXx MatepuanoB. Kosdpdu- Puc. 123.
IMEHThl TEMJONPOBOAHOCTH U TOJLIKUHBI
naacTui pasHel Ry, d, u Ry, d, coorBerTcTBento (puc. 123).
TemnepaTypel BHeLIHHX MNOBEPXHOCTet cTeHKH paBHHl T; H
T,(Ty>T)) v noLnepXuBaOTCA MNOCTOAHHBIMH.

Onpenennts Temnepatrypy 7, Ha TNOBepXHOCTH pasnena
NAACTHH.

310. Ilpeanonaras B 3anaye 309, 4To NJIACTHHL UMEIOT ONHMHA-

KOBYI0 TOJWWUHY d, OnpeleauTb KOdIpdUuHeHT TeNI0NPOBOIHOCTH
CTeHKi.

N
&
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811, CreHka cocTOHT M3 dYepenyomuxcs GpyCKOB MidHb d
¢ Ko3(uuHeHTAMH TenJAONPOBOAHOCTH R, u Ry (puc. 124).
IMromaau nomepeyHoro ceuenuss 6PYCKOB OXHHAKOBHI.
Onpenenants k03dHULUEHT TENJAONPOBOJHOCTH CTEHKH.
7 312, llse crenkn A u B onuna-

KOBO# TOJILLYHBI COCTAB/AEHBl U3 Pa3HO~
5 POAHBIX MeTaqIoOB TaK, KaK 3TO yKa-
3aHO Ha puc. 125 u 126.
* .2 .| 4 z
z 2
X, # 5
7, 7,
7 g ” p P S
% v 2 4
#, # S
4 ‘e
A g
Puc. 124. Puc. 125. Puc. 126.

B kakoM cayuae Ko3pHLHMCHT TEMAONPOBOIHOCTH CTEHKH'
Goabuie ?

313. B xactpwae ¢ kunsaued BomoR 3a 1 cex BhiKumaer
m rpamMmMoB Bojibl. CuMTafl, YTO Temjgo Nepenaercs BOJe TOJNLKO
yepe3d LHO KacTpIONH, M mpeHeOperas ©THauell Temja CTeHKaMu
KacTpIOJd U MOBEPXHOCTHIO BOIBI OKPYXAIOUIEMY BO3AYXY, OI-
penenuts TemnepaTypy T NMOBepXHOCTH IHA KacTPIOJH, CONMpPHKA-
catomefica ¢ narpesaresieM. Iliowany nHa kactpwoin S, ero toa-
waHa d 1 K03(h(HULUHUEHT TeIJIONPOBOAHOCTH K.

§ 14. CsoiicTBa rasos

314. B xosmauyke aBTOMaTHYeCKOH pYYKU OOBLIYHO AeJaeTcs
ManeHbkoe OTBepcTHe. Ecam OHO 3acopuTCs, TO pyuKa HayuHaeT
Teub: YEPHHUJA BBHITEKAIOT M3-MOX Mepa.

B ueM MpHYUHA 3TOTO ABJIEHUSI?

315. BapoMeTp naeT HeBepHble MOKA3aHMS BCJEACTBUE MpH-
CYTCTBUS HeGO/IbIIOr0 KOJANYeCTBA BO3AYXa HAal CTOJNOUKOM PTYTH.
Ipu nasnenuu pg, =755 mm pT. cT. GapoMeTP MNOKa3LIBAET
P1=7T748 nun, a npu pyp=740 um— p,=736 unu.

Hafitu anuny ! Tpy6ku GapomeTpa (puc. 127).
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316. Creknannaa TpyGka, wumeiowas aaudy [=50 cm wu
nonepeuroe cevyeHne S==0,5 cu?, 3anasHa Cc OAHOrO KOHUA.
Tpy6Ky TOrpyKawT B BOLY, KaK NOKa3aHO Ha puc. 128,

Kakyio cuay F HYXHO NPHJIOXKHTb, YTOOBI yAepxaTb TPyOKy
NOL BOJOH, ec/H PacCTOfHHE OT NOBEPXHOCTH BOAbl L0 3amasiHe
Horo konua pasHo k=10 cx, a atMOochepHOe JHaBiieHHe
Po=7T60 mm pr. c1.?

Bec Tpybku P=15 I.

|
4
g!

|
N
|
N
'ltl

|
I

|

|

|
Y|

l

I

|

I
I
|
L

|
v
il
II
|
—

!

1

Puc. 127. Puc. 128. Puc. 129.

=~
N

317. Yepes TpyOKy cocyla ¢ BOLOH NpomylieHa OTKPLITas
¢ obenx CTOpOH y3kasd TPyOka, He LOXOZflas RO JHA COCYIa.
(Cocyn Mapuotrra, u3oOpaxeHnubifi Ha puc. 129.)

HauepTuTb rpaduk 3aBHCUMOCTH IaBJeHUWs p BO3lyXa B CO-
Cylle OT KoJuuecTBa @ BHITeKIUeH BOIHI.

318. IlopiHeBo# HAcOC mNpH KaX/JIOM KauaHHW 3aXBaThiBaeT
ob6beM v, Bosdyxa. IIpu oTkauke STUM HacOCOM BO3AyXa M3 CO-
cyza ob6bema V Hacoc coBepuui n kavyanud. HauanabHoe naBie-
HHEe BHYTPpH cocyla p, PaBHO aTMocepHOMY.

3arem apyro#t Hacoc ¢ TeM me paGouuM 0O6BEMOM T, Hauan
HarHetTaTb BO3AYyX M3 aTMOcdeph!, COBepllas TaKXe 7 KauaHufl,

Kakoe naBneHue yCTaHOBUTCA B cocyle?

319. TlocepeauHe ropu3oHTabHON 3aKPHITOR ¢ 0GOUX KOHLOB
TpyOKH IJAMHB L Haxomutcs croabux prytd nauubl [, Ecau
TpyOKY NMOCTaBUTb BEPTHKA/IbHO, TO CTONOMK PTYTH NEPEMECTHTCH
ua paccrosHue Al OT CBOEro NepBOHAYANLHOTO MOMOMKEHHA.
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Ha kakom paccrosHuu OT cepelnHbl TpyOkd Oymer weutp
CTONIONKA, eCM OTKPHITh OLMH H3 KOHLOB TPYyGKH B rOpH30ii-
Ta/JbHOM TOJIOXKEHUH? OTKDBHITH BepXHUH KOHel TPyOKu B BepTil-
Ka/JbHOM TOJIOXEHUH? OTKPBITb HHXHUH KOHell TPYyOKH B BepTH-
KaJbHOM MOJIOXEHNHU?

AtMoctepHoe nasienne pasHo H cx pt. cr. Temmeparypa
oCTaeTcsl Hen3MeHHOMH.

320, YuutbiBadg, uTO nO 3akoHy ABoraapo o6beM ORHOMK
FpaMM-MOJIeKy /bl J1I0O0TO ra3a MpH HOPMAaJbHLIX YCI0BUAX (TeMre-
parypa 0°C u nasieuue 1 am) pasen 22,4 », ompelenauts mo-
CTOSHHYI0 B YpaBHEHHM COCTOSHUA HMJeaJbHOro rasa (ypaBHeHuu
Knane#ipona— MeHaeneeBa) 1714 KOJMYECTBA ra3a, PaBHOrO ONHOMY
MOJIIO, U TI0OKa3aTb, YTO 3TA MOCTOAHHAT OAHHAKOBA A5 BCEX I'a308.

321. 3anucatb ypaBHeHHE COCTOSHHS JUIS NpPOU3BOJbHOM
Macchi HAeaNbHOTO Ia3a, MOJIEKYAspiibliil BEC KOTOPOTO | U3BECTEH.

322, Kak wu3aMenusoch Obl NaBjaeHue BHYTPH Tras3a MJH
KUAKOCTH, ecaH Obl CUAbl TNPUTSKEHHS MeXAYy MOJIeKy1aMu
BHE3amnHo HCcyes/n?

323. B cocyne wnaxoautcs | TP BOAB MpuU Temmnepa-
Type 27°C.

Yemy ctano 6bl paBHLIM NaBJeHHe BHYTPH COCylda, ecau Obt
CH/Ibl B3aHMOJEHCTBHUSA MeKLY MOJIEKY/aMU BOLbl BHE3aMHO HCYe3TH ?

324, OnuuaxoBO MM AaBaeHuWe BHYTPU Ta3a H Yy CTEHKH CO-
Cyaa, colepaliero ras? ‘

325, OxuHakoBa /N KQHUSHTPAUMA MOJEKYJ ra3a BHYTPH
cocyna M y ero CTeHku?

326. Onpeneantb TeMmepaTypy rasa, Haxoaswerocs B 3a-
KpPBITOM CcOCyd€, eCad [JaBjeHHe rasa ysenuuuBaercs Ha 0,49%
NepBOHAYa/LHOTO llaBJeHUs NpH HarpeBaHun rasa Ha 1°C.

327. Toukocrennsift pe3nHoBbift wap Becom P =250 I" Ha-
MO/IHEH a30TOM W MOTpY:KeH B 03epo Ha rayouny h =100 u.

Hafitn Maccy asota m, ecaum Wap HAXOAMTCH B TMOJOMKCHHH
paBHoBecus. Byner an paBHOBecHe ycToWuuBHIM? ATMmoc(epHoe
naBaeHue p,==760 mm pr. ct. Temneparypa B rayGutie osepa
t = -+ 4°C. Haramennem pesuHbl mnpeHeGpeub.

328. /lBa 10/biX CTEK/IAHHBIX IWIApUKA COENNHCHLI TPYOKOH,
nocepeiyHe KOTOPOH HaXOAMTCA KameJbKa pPTYTH.

MoOXHO JII MO MOJOXEHWIO KanelbKM CYIMTb O TeMmmepa-
Type OKpPYXaIOLlero BO3nyXa?

829, 3akphiThift ¢ o6enx CTOPOH LWIMHAD pasldesieH Ha NBe
paBHble (M0 42 ¢a) YacTH TeNNOHENMPOHULAEMBIM TMOPILHEM.
B ofGenx no/sOBHHAX HAaXONATCH OIMHAKOBLIE MAacChl rasa Mpu
temneparype 27°C u naiaeHun B 1 amms.
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Hackoabko mnamo unarpeTs ras B OAHOM uacTH uu/uHIpa,
yToGbl MOpLIEHb cMecTuaca Ha 2 cu? Hafttu nasnenne p rasa
noc/ie CMeLLeHHS.

330. Cyxoit atmocdepHblft BO3ayX cocToUT U3 a3oTa (78,099
no o6vemy), kucmopona (20,95%), aprosa (0,93%) u yrae-
kucaoro rasa (0,039 ). IlpeneOperas HHUTONHBIMM NPUMECAMU
APYrux rasoB (re/uf, HeOHa, KPHMNTOHA, KCEHOHA), ONpeLeNUTb
(B mpoueHTax) BecOBOH cOCTaB BO3LyXa.

331. Ha#ttu cpenunit (3¢pdekruBibil) MOJMEKYNAPHBIA Bec
cyxoro aTtmocdepHOro BO31yXa, MNpelnoJaras M3BeCTHHIM MPO-
LenTHBIR cocTaB Bo3iayxa (cM. 3amauy 330).

332. IlnoTHOCTb napa- HEKOTOPOrO COeNMHEHHUS yraepoja
¢ Bosoponom paBHa 3 2/2 mpu 43°C u 820 mm pr. cT.

KakoBa MoaekyaspHas (opMmyna 3TOTO COeIMHeHHS?

3338. B kaxom cayuae usMeHeHue NaBJeHUs rasa Oyuzet 60Jb-
WMM: TIPU CXKATHM CrO0 Ha ONpelesieHHYI0 BeCIMYAHY B Telo-
HETIPOHHLaeMON 000/I0UKe H/H e TPU U30TePMUYECKOM CXHATHH?

334. I'as, 3zanumaowmu#t obvem V=1 .2 npu nasjenud
py=1 amn, pacuupuics usorepmuuecku 10 ob6beMa Vo=2 4.
3atem npd 3TOM OObeMe JnaBieHHe Trasa ObIIO YMeHbLIEHO
B 1Ba pa3a. B naibhedmiem ras pacuupsncs NpH MOCTOAH-
oM nasiaennn g0 obvema V=4 2.

Haueprurs rpaduk sasucumoctu p '
or V u, ucnoaw3ys ero, yCTaHOBHUTD, J 2
Np# KaKOM M3 Mepeyuc/eHHBIX npouec-
COB ra3 coOBepLHJ HauboJbluyio pa-
6oty. Kak MmeHsaacb Temmeparypa?

335. C ueKOTOpLIM KOJHYECTBOM

HIeaqbHOr0 ra3a coBepllel KpYyroBo# 7
/
npouecc (uuxa) /—2—3—1, usobpa- S
KeHHLI# Ha rpaduke  3aBUCHMOCTH /
obbema oT Temmepatypbl (puc. 130). 7
M3o6pasurs TOT e mnpouecc Ha Puc. 130.

rpaduke 3aBUCUMOCTH JaB/eHHS OT
oGbeMa M yKasaTb, Ha KaKHX CTaAMAX NpouUecca ras mnoaydart,
a4 Ha KaKUX OTAaBanl Temio.

336. I'azoBan narpesatenbiad KoaoHKa notpedaser Vi =1,8 43
merana (CHy) B yac. Hafttu Temnepatypy £, BOALI, 11040TpeBACMOH
9TON KOJNOHKOH, ec/u BbITeKawulas CTpys HMeeT CKOpPOCTb
v=>50 cm/cex. uamerp ctpyn D =1 cm, nayaibHas Temnepa-
Typa BoIbl M rasa f,=11°C, TenaoTBOpHas CNOCOOHOCTb Me-
Tana r =13 000 xkaxr/e. Ta3 B TpyOe HAXOANTCH NMOJ JABJeHUEM
p=12 amu. K. n. a. HarpeBarens n=609%.
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837. B 3aKpLITOM -TenJOICNPOHHIAEMOM COCyde HAaXOLUTCH
osoH (O;) npu Temneparype ¢, =527°C. UYepes HekoTOopoe
BpEMsl 030H MOJIHOCTBIO NpeBpalnaercs B kucjopol (O,). .

OnpenenuTb, BO CKOALKO pa3 BO3pacTeT NpH 3TOM JAaBJe-
HHe B COCyle, €CaH Ha o6pa3oBaHue OLHOHt FpaMM-MOJeKyJbl

030HA M3 KHCJAOPOJAa HYMHO 3aTpa-
4 ™Tb ¢ =34000 xaax.
4---~& TennoeMKOCTb OIHOM rpamM-
MOJIEKYJIBl  KMCJOpOAA TpH  HO-
CTOSIHHOM 00beMe CuHUTaTb paBHOM
Cy =05 raafepad - soas.

338. 20 2 reaua, 3aKaOUEHHBIX
B UMIMHADPE NOJL nopuiHeM, GecKo-
HEe4YHO MelJIeHHO MepeBOAATCA U3
7 coctosuus ¢ o6bveMoM V|, =232 an

Puc. 131. napjenueM p, = 4,1 amax B cocTos-
wne ¢ Vo=9 2 u p,= 155 amx.

Kakoft namboabliefi TemnmepaTyphl AOCTUTaeT ras NMpU ITOM
npouecce, eciu Ha rpaduke 3aBUCUMOCTH [aBJeHHs Trasa OT
o6bema mpouecc u3o6paxaercs mnpaMod munueit (puc. 131)?

339. Ysesuuutca M 3Heprus Bo3-

Ayxa B KOMHare, ecl1d B HeH mpoTo- [— — - —— =
HNUTb TNeub? - — - — —

Yxasanue. DHepruo emaMHuup [~ — —— — ~ -~ -
Macchl BO3yXa & CYUTaTh NPOMOPUHO-
HalbHO# abcosioTHOM Temmepatype: - — — T T ~

=cT. _— — - —

340. B komHaTe o6beMoM B 30 43
temnepatypa ¢ 15°C noanHanacs 1o
25°C. Hacko/ibko mnpu 3TOM H3MeHM-
JaCb Macca BO3/AyXa B KOMHaTe, €CimM | — - — - — « —
arMocdepHoe NaBneHue p=1 amm?

MouJiekynapHbI# Bec BO3LyXa (Cpel-
HUH) IPUHATb PaBHBIM p = 28,9 2/M0.40.

341. B nanosnHenHoM BOJLOH OTKPHI-
TOM COCyle C CeTKOfi BBepXy Haxo- Puc. 132.

IUTCA MaJeHbKad, 3arojHeHHas BO3-
AyXOM M OTKpbITas CHU3y HemepeBOpauuBalowiasics npobupka
(puc. 132).

Haueptuts rpaduk 3aBHCHMOCTH TayOMHBI MOTPYXeHUs npo-
O6UpKH OT TeMmepaTyphsl BOAB NPU YCJOBHH, YTO TeMmmeparypa
1IePBOHAYANLHO MeJIEHHO MOBLILIAETCH, 4 3aTeM HAYHMHAET Mel-
JEHHO MOHMMXATbCA.
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842. B uuaunipe nox TAXKe/IbIM NOPLIHEM HAXORUTCA m==20 2
yraekucaoro rasa. 'as narpemaercs oT Temneparypw £, = 20°C
no t,=108°C. Kakyio paboTy OH npH 3TOM COBEpPLIMT?

343. Kakoe Ko0.a#4eCTBO Temja MNOMKHO ObITb COOOIEHO
yT/aAeKucJaOMy rasy (cM. ycnosde 3asaud 342), pacuupsioiieMycs
Npy NMOCTOSHHOM [1aBJIeHHH BCJEINCTBUE HArPEBAHUA?

MonsdpHas  TemJ0eMKOCTb  YTJEKHCJIOro rasa  (Temno-
€MKOCTb OLHOM TIpaMM-MOJIEKYJB) MNpH TOCTOSHHOM ofGbeMe
C,=16,864 rar/noss - 2pad.

§ 15. CeolicTBa mugkocTell

344. Yro «TpyanHeey ckaTh IO Tpex armocdep: JHTP BO3-
AyXa WJIH JUTP BOLMBI?

345. Kakum oO0pa3oM, HCNOJAL3YS! $BJeHHS CMaudBaHUA W
HECMaunBaHUs, MOXHO OCYUIeCTBHUTb MHHHAMAJbHBIH M MaKCH-
MaabHBI# TEPMOMETPHI?

346. TloBepxHOCTHBI /IO XHIAKOCTH 4YacTO YMOAOO/AIOT
pacTaHyTO#t pe3rHOBOR mieHke. B KAKOM OTHOIUGHHM 9Ta aHA/IO«
TH He COOTBETCTBYeT AeHCTBUTENbHOCTH?

347, Tlpu ynanenuu C TOBEPXHOCTH TKAaHH KUPHOTO MATHA
PEeKOMEHIYeTCs CMayHBaTh MPONUTAHHOK OeH3MHOM BaTKOM Kpas
nsTHa. CMauuBaTh GeH31IOM Cpa3y caMo NATHO He caeayert. [Touemy?

348. TloueMmy pa3pbixJeHue MOYBHI
npu GOPOHOBaHMM CHOCOGCTBYyeT CO-
XpaHeuulo B Helt Bjaru?

349, Ilna Toro utobul Masb Jyullue
BMUTHIBAJaChb B CMasaHHblEC JIbDKHbBIE
GOTHHKM, WX HarpesaioT.

Kax HyxHO HarpeBaTp OOTHHKH:
CHAPYMKH HJIM H3HYTPUP

360. ITouemy c nomouwpbi0 yTiOra
MOXHO BLIBOLHTb MATHA MHpPa C KO-
CTIOMA?

361. INouemy npu cyuke ApPOB Ha
CO/IHLLE Ha KOHLe noJjieHa, o6palieHHOM Puc. 133.

B TeHb, BLICTYMAIOT KamneJbKH BOIbI?

852. Cocyn, HHO KOTOPOrO HMeeT KpyIJble OTBEPCTHs
auamerpom d = 0,1 mm, HanoaHseTcs BOLOH.

Haittu MakcumanbHyio BHICOTY YpOBHS BOAB /, MpPH KOTO-
po#t oHa ewie He BblIMBaeTcs. Bola He cMauuMBaeT AHO cocyaa.

363. Ha npsaMoyro/bHyi0 NpOBOJIOYHYIO PAMKY, PAcHOJIONKEH-
Hy1I0 BepTHKA/JbHO, HATAHYTA MblAbHasg nueHka (puc. 133).
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Kakue CHJBl yoepKUBAIOT y4acToK nJaenxn abcd B paBHo-
Becuu?

354. CmaunBaeMmbit BOLO0 KyOHK Maccul m =20 2 mjaBaer
N0 TMOBEPXHOCTH BOAbI. Pebpo kyOMka HMeeT RJIMHY @ =3 cAM.
Ha kaxkoM paccTOsIHUM OT NOBEPXHOCTH BOIbl OyIeT HaXOLMThCA
HHKHSA TpaHb KyOuka?

356. Konen kanuanspHoi TpyOku paauyca r ornylieH B BOAY.
Kakoe Ko/iMyecTBO Temjaa BLIACAATCA NPH MOLHATUM KHAKOCTH
Mo Kanuiaspy?

356. Kanmunadp onyuieH B COCyA € KUAKOCTbIO, NaBjeHueM
napoB KOTOPO#t MOXHO npenebpeub. [TIOTHOCTb WUIKOCTH .
Cocyn ¢ KanuJadpOM HAaXOLMTCA B Ba-
KyyMe noj KOJOKOJOM BO3IYIIHOTO Ha-
coca (puc. 134).

Haiti naBjieHHe BHYTPH KHAKOCTH
B Kanujaspe Ha BBLICOTE #Z OT ypOBHA
KHLAKOCTH B cocyle.

357. Ilns nokasaTelbCTBa CYLUECTBO-
BanHsa H3OBTOYHON MOTeHuUHanbHOH 3SHep-
MU Y MOJIEKYy TNOBEPXHOCTHOTO CJ0s
KUAKOCTH OOBIYHO PAacCyKAAIOT CJenyio-
mwuM obpasom. Ha Mmoxeky.y, Haxons-
LYI0CsT  BHYTPH KHIKOCTH, HeHCTBYIOT
CUALl TPUTSOKEHUS CO CTOPOHBI APYFUX
MOJIEKYJI, KOTOpbie B CPeiHeM KOMMeHCH-

777 pyloT  ApYT Apyra. Ecau ke BbieauTsb

Puc. 134. MOJICKYJly HAa TOBEPXHOCTH, TO Pe3y.bTH-

pylolas CHJI NpPUTSKEHHS CO CTOPOHBI

OpYrHX MOJeKyJl HanpaBieHa BHYTPb kuiIkocTH. Iloatomy

MOJIEKYJa CTPEMHUTCS BHYTPb IKMIAKOCTH, H HYMXHO 3aTpaTHth

onpefenexHyio paboTy, 4TOGH H3BJeub ee Ha MOBEPXHOCTD.

CrenoBareabHo, Kaxjaas MOJeKyJa INOBEPXHOCTHOTO ciaos OG-

JajaeT MU30bITKOM MNOTEHUMaAbHOW SHEpPruH, paBHOH 3TOH
pa6ore.

OnHako cpenHss cuja, AelicTByloLWas HA JAI00YI0 MOJIEKYay €O
CTOPOHBI BCeX OCTaNbHBIX, 00f3aTeabll0 PaBHA HYJIO NPU PaBHO-
Becuu KuakocTH. TloaToMy 1 paGoTa no mepeMellieHHI0 KULKOCTH
13 ray6GuHbl HA TOBEPXHOCTb 0OJKHA paBHATbCS Hymo. OTKyna ke
B TAKOM C.Jyuae MOSABJAAETCH NMOBEPXHOCTHAsA SHEPTUs?

358. Koneu cTekasHHON KkanmuaaspHoit TpyOGku pammyca
r=0,05 cx# onywen B Boay na raybuHy h =2 cm. Kakoe
IaBjeHHe HeoO6XoAMMO, yTOOBL BHAYTb Ny3bipeK BO3JAyXa uepes
HHXKHUH KOHel, TPyOKH?
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859. CrekasHHas kanuanaspHas TpyOKa, BHYTpeHHu# nua-
metp koropo#t 0,5 ma, norpyxeHa B BoAy. Bepxuu#i kouen
4pyOKu BHICTYNAeT Ha 2 C4 HaA MNOBePXHOCTbI0 BOAb. Kakyie
¢opmy OyzeT HMeTb MEHHMCK?

360. B xanunaspuHo#f TpyOke, ONyLUeHHOH BepPTUKAAbHOG
B Boay Ha ruyOuny [, Boda moiusnach Ha BhicoTy k (puc. 135).
Huxuu#t koHew TpyOKHM 3aKpbiBAlOT, BBIHUMAIOT €e U3 BOABL U
BHOBb OTKDbIBAIOT.

OnpenenuTh AJHHY CTOIOMKA BOLBIL, OCTaBllefica B TpyGke.

P-4
-ﬂg ]
sl - A
- - — L
Puc. 135. Puc. 136.

361. B cocyn c Bono#H onyienbl ABa Kanuaaspa OJIUHAKO-
BOro ceuenus (puc. 136). Bozxa B npavoM kanuanspe NOLHHU-
MaeTCd Ha BLICOTY /1.

Ha xakoM ypoBHe YCTaHOBHUTCS BOJa B HM30THYTOM KamuJ-
Jape W Kakyi ¢opMy npuUMeT B HeM MeHHCK?

Huwxnu#t Kollel, M30THYyTOro Kanuaaspa pacnonox(eu HHXKe
YPOBHS BOABI B cocyle Ha paccrosune H.

Paccmorpers nath cayuaes:

1y H>h,

2y H=h,

O H<Lh,

4) H=0,

8) H < 0 (kouel, H30rHYTOTO KAaNMUJIIAPA Bbillle YPOBHA BOAbI
B cocyae).
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862. Ha wMmbuibHBI ny3bipp paauyca R rnocaxed apyroh
nyssipb panuyca r (puc. 137).

Kakyio ¢opMmy npuMer MbinbHas IeHKa, paspensiouias oGa
nysupa? Kakue yranl 06pasyloTcs MexAy MNJAeHKaMH B MeCTax
HX CONPUKCCHOBEHHUSN?

Puc. 137.

363. B Bome mnuaBaer ZepeBsiHHbt KpecT. Kaxaas Jonacts
KpecTa MOKpHITA C ONHOH cTOpOHH nakom (puc. 138). Bcaen-
CTBHE pPAasJUYHOro CMauuMBaHUA JepeBa H Jaka BOAad C AByX
CTOPOH KaXAOH JIOMACTH MOLHMMETCH Ha Pa3Hylo BHICOTY; Kpae-
BOoH yroa GyneT pasnuueH, M CJeAOBaTeJbHO, TOPU3OHTA/bHAS

! —y— —— 13,

ti

Puc. 139.

COCTaBJfIOLIAsA CHABl TIOBEPXHOCTHOrO HaTsweHus F Oyner pas-
Jauyna ¢ obeux CTOPOH Kaxao#t momact (puc. 139).

Byzaer nu KkpecT BCcaelCTBME STOrO BpAlAThCA?

364. Jlerkue Tena, cMauWBaeMble BOLOIO (HampuMep, IBe
CTMUYKM), NJaBas Ha TOBEPXHOCTH BOXBI, NPUTATHBAIOTCA IAPYT
k apyry. To xe camoe Habni0Jaercs, €C/d TeJa He CMauM-
BAIOTCH (HanpuMep, CMHUKH, MOKPHITHIE TOHKUM C/l0eM mapaduha).
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Ecau xe omHO Teno cMayuBaeTcs BONOH, a Jpyroe He cMauu-
BaeTcs, TO TeJa OYLyT OTTaJKHMBATHCA.
Kak 06bSCHUTL 3TH ABJAEHHUAD

§ 16. BsaumHble mpeBpamleHHA XHIAKMX H TBepAHMX Ted

365. Bona B crakaue 3amepsaer npu 0°C. Ecau xe 31y
BOLYy pAacuJeHNTb Ha MajJeHbKHe KamejbKdH, TO BOAA B HUX
MoxeT GhiThb nepeoxJaxkiaeHa no —40°C.

Tak, HanpuMep, KanejAbKu BOJABI, U3 KOTOPHX COCTOAT 00naKa,
OGBIYHO HAYWHAKOT 3aMep3aTh NMpPH TeMAepaType Hiuxe — 17°C,

Kak 06bscHUTb 3TH (aKThI?

366. Cocyn co 100 2 somet npu Temmeparype 0°C Gnla
NojBelleH MocepeinHe KOMHATH. Yepea 15 MuHYT Temmepatypa
Boxb monHsaack no 2°C. Koraa e B cocyle HaXOLMJIOCH paB-
HOe MO BeCy KOJHYecTBO Jbla, TO OH pacrasn 3a 10 uacos.
MoxHO ¥ MO STUM AAHHBIM OLEHUTb YIAEJbHYI0 TEMJIO0Ty MJasie-
HUA baa AP

367. JlBa 0IMHAKOBHIX KyCOYKa Jbla JETAT HaBCTpeuy Hpyr
ApYry C PaBHLIMH CKOPOCTAMM W Npu yaape oGpaliaoTcs B nap.

OueHUTs MHHUMAAbHO BO3MOMHEIE CKOPOCTH JIbIHHOK Mepef
yLapoM, ecau ux Temmeparypa paBHa — 12°C.

368. B kanopumerpe Haxoautcs Jel. OnpelenuTp Temio-
€MKOCTb KaJlOpUMETpa, eCc/id AJsl HarpeBaHWs ero BMecTe C CO-
nepxuMbim o1 270 no 272°K tpebyerca Q, =500 xax, a or
272 no 274°K Ttpebyerca Q,==16600 xaa.

369. B kanopumerpe Haxoaumocs 400 2 BOAH NpU Temmepa-
Type +5°C. K neft npoauau ewe 200 2 'Bombl TpH Temnepa-
Type -+ 10° C u nosoxuau 400 2 abna npu Temneparype —60° C.

Kakas Temmeparypa ycraHoBHTCA B KaJlOpHMeTpe?

870. B mexnuni#t cocyn, HarpeTwift 1o Temmnepatyps £,==350°C,
MoJIOXUAN my==600 2 nbaa npu Temmepatype f£,==—10°C.
B peayaetate B cocyne okasaioch mgy==>550 2 /baa, cmeulaH-
HOro c BOJOH.

Ha#itu Maccy cocyna. YienbHas TennoeMKOCTb MefH ¢ ==
=0,1 xaafepao - e.

371. Ilpu nomelleHUM B NepPeOXJaXAeHHYIO BOLY HeOOMb-
IIOr0 KPHUCTaMIMKa Jbla BOLA HeMelJEeHHO HauuHaeT 3aMep3aTh.

1) Kakoe konuuecTBO Jbla obOpasyercd us3 M ==1 xz Boum,
nepeoxJaxIeHHOH 10 Temneparypu f==—8°C?

2) Kakyio TemnepaTypy #omkHa Gbiia Obl UMETb MepeoxJa-
®IeHHasl BOAA AJd TOrC, YTOGH LEJMKOM MpPeBpaTUThC B Jel?

3aBUCHMOCTb TEMJOEMKOCTH BOLbl . OT TEMNEpPaTypH He
YUHTHIBATD.
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372. 100 2 nbaa npu Temmeparype 0°C 3akmioueHEl B Temo-
HENpOHUIAeMyl0 000JOUKY M TMOABEPTHYTH CHATHIO 10 AaBJACHHS
p=1200 amm. Ha#itu wmaccy pacrassiuefi yacTH Jbia, eciu
TIOHWIKEHUE TeMMepaTyphl TJIaB/JIeHHS NPOUCXOAUT NPAMO Npo-
MOPUMOHAIBHO NABJIEHHIO H NPH yBeJIHUeHNH NaBJaeHNs Ha 138 amu
TeMmepaTypa MNaaBjeHus noumxaercs Ha 1°C,

§ 17. YnpyrocTs u npouHocTb

373. Ha craabho#t cTepxkenb pamuyca R =100,125 cx
HaleTO MeLHOe KOJblLO, UMeioulee paanyc r = 100 ¢ u naomanp
nonepevyHoro ceveHna S=4 mu’

C kako#t cunoit F 6ynerT pacTSHyTO KOJIbLO, €CJHH MOZY/b
ynpyroctu Mexn E=12000 &I /um??

Iledopmauneit crepxnsa npexebpeus.

374. Kakyio pa6oTy MOXET COBepUIHTb CTalbHON CTepxelb
LJMHLL [ M TJIOWaZM MONMEepPeyHOro cedyeHHs S NpU HarpeBaHuu
Ha f rpanycos? .

375. Mexay aByMs cToa0aMH HaTsSHYTa MPOBOJIOKA LIHHE 2/.
K npososoxe, TouHo mocepelnxe, noxselileH ¢oHapp Macch M.

2l

Puc. 140.

MMaowany mnoNepeuHoro ceveHus NPOBOJOKH S, MOLyab ympy-
roctn E.

OnpenenuTh Yroa a NpOBHCAHWS TPOBOJOKH, CYMTas €ro
manbiM (puc. 140).

376. Mexny OBYMSl HENOABMIKHBIMH, a0COIOTHO IKECTKUMH
CTeHKaMu BCTaBJeH 0e3 3a30pa CTaJbHOM CTepiKeHb CevyeHHeM
S=1 cnu’

C kakoft cunoft F cTepxenn GyneT AeHCTBOBATb HA CTEHKH,
ecau ero Harperhb na Af =75°C?

Kos¢oduunent  anneftHoro paciiMpeHuss  CTam 1=

=1,1.107° -27:@ . moayab ynpyroctn E==20000 x_l"/_M.u“.
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877. Mexny MacCUBHBLIMI CTEHKaMM pacnoJOXeHH apa
CTEepXKHA U3 pa3HbiX MaTepuanos (puc. 141). Ceuenue crepxuelt S,
Hx anaunbt [} w [, CTepxHH HarpesaloTca Ha ¢ rpanycos.

& In
o

o~
[\

Punc. 141.

Hatitu cuny, ¢ kOoTOpOit cTep:kHU ReHCTBYIOT APYT Ha Apyra,
ec/it KO3 QUUUEHTE TENNOBOrO PaclMpeHus CTepxHed o, 1 2,
M MOLYyAM YNpyroctu Marepuana crepxuet E; u E, u3BecTHbI.
Iedopmaunelt cTeHoK npeneGpeub.

378. Onuoponnuft Gpycok Macco#t m==100 xz Bucut Ha
TPeX BEPTHKA/NbHHIX NMPOBOJOKAX PaBHOR AJHHBI, PacrogoNen-
HBIX cuMMeTpuuno (puc. 142),

I L //IW/Z//ZZ/M/Z/W/%

Y/
Puc. 142.

Onpene uTb HaTSKEHWs TMPOBOJOK, €CJM CpeldHsid NPOBOAOKA
CTalbHas, a ABe Apyrue MelHble. [lroutagu nmomepedHoro ceve-
HHS BCeX MpPOBOJOK oauHakoBbl. Monysas lOura cranu cuurtath
B IBa pa3a GoabwuM moayas tOHra menmn.

379. XenesobeTonHas koJoHHA cxnuMaeTcs cuaot P. TMoaaras,
yto Momyab [Owra Gerona Eg cocrasaser ![,, Moayias lOwra

6 b. Bb. ByxoBues # Ap. 81



Kenesa E,, a NaoMaAb NOMNEPEYHOro CeyeHUs Heleaa COCTa-
BASET /o TMJIOLIAIM MONMEpedyHOro ceucHits GeToHa, HafiTd, Kakad
YacTb Harpyaku NPHXOAMTCA Ha OETOH.

380. CranbHo#t GoaT BCTaBieH B MeXHYI0 TPYyOKy, Kak Io-
KasaHo Ha puc. 143. Hafitu cuabl, Bo3Huxamooliue B 6oare U
TpyOke npu NOBOPOTE Trallki Ha OMUH
0060poT, ecau naAuHA TPYOKH [, 11ar Hape3KH
6onTa h, a MJAOWIALM MOMEPEYHOrO CeyeHHs
6oara u Tpy6xu pasuel S, u S, coorser-
CTBEHHO.

4

?

%

4

5 ) S

é Lmans

2|
Meds )
b/ﬁﬂ/lb S

Puc. 143. Puc. 144.

381, Mennas njaacTUHKa cCBapeHa C IBYMS CTajJbHBIMU MJIa-
CTHHKAMH TaK, Kak u3oOpameHo Ha puc. 144. Kaxue HaTsxeHud
BO3HHKHYT B MJIACTHHKAX NpH MO«

\\\ & BbILIEHHH TeMmepaTypul Ha £° C?

N g Maowanu nomepeuHoro ceue-

N N HUSI BCeX TpeX MJIaCTHHOK OlH-
P P HAKOBLI.

382. Onpenenuts  Makcu-

N MaJIbHO AONYCTUMOE 3HAUEHNUE -

ne#HOMl CKOPOCTH TMPH BPALLEHUH

Q TOHKOTO CBMHUOBOTO  KOJbLA,

\ ec/d npelen MPOYHOCTH CBUHIA

&\\\\ N P=2(§)0 xl‘/cmp“’. a ero miaoT-

Hoctb p==11,3 2/cud.
z 383. Xenesunft 6pycok AB
Puc. 145. 3aKpen/eH HeMOABHKHO 06OMMH
KoHuamu. B cepenune Opycka
HMCETCA OTBEPCTHE, B KOTOPOM YKPENAseTcs ¢ MOMOLIbID ABYX
raex kpiok C (puc. 145). Bpycok crTaHyT rafikamu ¢ CH-
aolt Fy.
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Kaxue no BenuuuHe cuabl OyAyT pedcTBOBATH Ha BEPXHIO
M HWKHIOO Tafiku co cTopoHn Opycka, ecaM Ha KpIOK mon-
BeWINBaTh TPy3, BeC KOTOPOTO MOXET U3MEHSTbCH OT HYJd 10
P=2F,? Tlperu6om 6pycka u BecoM KplOKa fpeHeGpeub.

§ 18. CeoificTea napos

384. B kanopumerp, conepxawuit 100 2 abna npu Temne-
parype — 20°C, enyckaior 150 2 BoxsHoro mnapa, MMemollero
Temneparypy —+ 100°C.

Kakyio TeMmnepaTypy NpHMET COLepXMMOe KajlopuMeTpa,
ec/l ero TeMl10eMKOCTb 75 Kasfepad?

385. [Touemy B MOMEHT BBIKJIOYEHHS Ta30BOH Tropeaku u3
KHINsillero yafHWKa Cpasy ke BHIPbIBAeTCA CH/ALHAA CTPya mapa,
XOTs A0 3TOro mnapa He OblIO
BHAHO?P

386. Tlokasatb, uTO NJOT-
HOCTb BONSHOrO Mapa TNpH TeM-
nepatypax, O/M3KMX K KOMHAT-
HBIM, BBIpaweHHas B 2/M3, mpu-
6a1ieHHO  paBHa  1aBJEHHIO
BOISHOTO MNapa, BBIPAXKEHHOMY
B MHJIMMETPAX PTYTHOTO cTOJ0a.

387. IlaB/ieHue HACHIEHHBIX
NapoB BOAb B TepMeTHYeCKH
3aKpBITOM COCyAe BO3pacTaer
C TemmepaTypoH Tak, Kak Mo-
Ka3aHo Ha puc. 146. JlaBienue
e HMIeaJbHOTO Trasa npu no-
CTOSIHHOM 06beMe NpsAMO Nponop-
LUOHAJIbHO TeMMeparype.

Hcnoabays Tabanuy cBOHCTB 4
HachillAIoLWEero BOASHOTO Mapa Puc. 146.

(cm. Taba. II), BbIACHUTL, mpu-

TONHO /4 ypaBHeHWE COCTOSIHUS WIeanbHOTO Tasa 1as BHIYMCJle-
HUA IJIOTHOCTH MJM YAeNbHOTO 00beMa HachiLlGHHBIX TapOoB
BoAbl. OODBACHHTL MOJYYeHHBIt pe3yabTar.

388. B unnunape noA NOpUIHEM M30TEPMHUYECKH CXKUMAIOT
9 2 Boasuoro napa npu Temnepatype 30°C. Ilpu kakom o6beMe
Nap HayHeT KOWIEHCUPOBATHCH?

Ykasanue. BocrnoabsoBatbest Tabauueit II.

389. B xowmuate npu Temnmeparype 15°C oTHOCHTEAbHas
BJAXHOCTb paBHsaach 10%. Kak wuaMeHutcs oOTHOCHTe/bHAd
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Tab6auna II
CeoiicTBa Hachlmawumero BoasHoro napa (no Illoge)

. TaBacune Yaeasusilt R Iasaenune Y aeapibtit
coco| GRS | omme |ceco| SRS | oo
17,2 0,02 68,3 151,1 5 0,3818
45,4 0,1 14,96 158,1 6 0,3214
59,7 0,2 7,80 164,2 7 0,2778
75,4 0,4 4,071 169,6 8 0,2448
85,45 0,6 2,785 174,5 9 0,2189
93,0 0,8 2,127 179,0 10 0,1980
96,2 0,9 1,905 187,1 12 0,1663
99,1 1 1,726 194,1 14 0,1434
100 1,0333 1,674 200,4 16 0,1261
116,3 1,8 0,996 206,2 18 0,1125
119,6 2 0,902 211,4 20 0,1015
132,9 3 0,617 232,8 30 0,0679
142,9 4 0,4708 249,2 40 0,0506

BAAXKHOCTb, €C/IM TeMIeparypa B KOMHATe MOCTEeNeliHo YBeJMUH-
nacy Ha 10°C?

390. Ha yanue ueawifi Dedb MOPOCHT XOMOAHBIR OcClHHME
nowiab. B komuare passeiweno BbicTHpaHHOe Oesbe.

Beicoxtier nn 6esbe OpicTpee, ecaH OTKPHTb (HOPTOUKY?

391. [lBa cocyaa, coeauHeHHble TPYOKaMM € KpaHaMmu, Ha-
nonens BOAOH 10O pasubix yposue#t (puc. 147). Bosayx us
cocynoB oTkayau. Yto npousofier, eCjM COGAMHHTb COCYADI,

1) oTKpbB Kpan B HmKiHcH

TPpyOKe, 2) OTKPLIB KPatl B BepX-
( 1 Helt TpyOke?

392. Yemy paBHa OTHOCH-
== == Te/bHAas BJAXHOCTb BO3AyXa Nnpu
— - —{ remnmeparype £ =10°C, ecan
- — | KoHgeHCaUuMs BAATM W3 3TOTO
=T " | BO3ayxa, Harperoro mnpeabapH-
- Teiblio po £, =30"C, wuauanach
L= = nocAe  ero  M30TePMUYECKOro

&H cxatun OT ndasaends 1 am 1o
nasaenus 10 am.
Puc. 147. Ykasanue. Bocrnoabso-
BaTbCAt NaHHbIMH Tabsinusr 11.
393. [lopuctoe Teno ObJO NMOMELICHO A8 MPOCYIIKH MOX
KOJIOKO/l BaKyyMHOrO Hacoca. Jlas/jenue MOA KOJAOKO/JIOM Iep-
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®anocb Ha ypoBHe 6,5 M4 pT. CT. B TeueHue yaca, NMOCJKE Yero
pe3ko ynano. IlpouspoautesbHOCTL Hacoca 60 .jamun. YcraHo-
BUBLUAsCA TMOL KOJOKOJOM Hacoca Temmeparypa f==5°C.

Kakoe k0/M4eCTBO BOABI CONEPHKAJO TeJO?

394. B Teniou30MMpOBAaHHOM UMJKHADE TOL HEBECOMBIM
nopiudeM Haxoautcd m==30 2z Boaul npu Temnepatype 0°C.
IMaowane nopiuta S =512 cu?, Biecwiee nasiedne p=1 amux.

Ha kakyio BEICOTY NOLHMMETCSl MOPLIElb, eCxd HaXOMALMHCSH
B WKANHADE 3JeKTPHUYeCKI HarpeBaTenb BuAeAHT Q = 5760 xaa?



I'TABA 11
3JIEKTPUYECTBO U MATHETHU3M

§ 19. daexTpocTaTnKa

395. C kako#t cuno#t B3aumomeitcTBoBaiu Gul TOUeuHble 3a-
pAlbl B OAMH KYJOH, HAXOAACL Ha paccToauud 1 xm Apyr OT
apyra?

Moxer au Teno Maablx (MOpsAka HECKOJIbKUX CAHTUMETPOB)
pasMepoB MMeTh 3JEKTPOCTATHYECKHUM 3apsin B OAMH KYJIOH?

396. Tpu onuHaKOBBIX ManeHbKuX wapuka Becom mo 0,11
nojBelleHbl B OJHON TOUKe HA IIEJKOBbIX HUTAX MJIHHOR [ =20 c.u.

Kakie sapsnbl caenyer coo6wuTh wiapukav, 4ToGbl Kaujaas
HHTb COCTABJANA C BepTHUKaAbI0 yroa a==30°?

397. IlBa OOVWHAKOBBLIX ILIapHKA BHUCAT Ha HUTAX HA HEKO-
TOPOM paccTosHuu apyr ot apyra. lllapukam coofwaioT oxu-
HaKOBble 3apAlbl H NOTPYXAOT HX B KEPOCHH. ‘

OnpenejuTb IJIOTHOCTb Marepuana LIAPUKOB, eCJAM kU
B MyCTOTe, HH B KePOCHHE HUTH He OTK/OHSIOTCH OT BEPTUKATH.

ITnotHocTe kKepocuha py==10,8 2/cu3.

JvsexTpuueckass NPOHHLAEMOCTh KepOCHHA &= 2.

398. IlBa MaJjeHbKHX IUAPHKA, 3apsiKeHHble DaBHBLIMH,” HO
r A23HOMMEHHBIMH 3apsilaMH, 3aKperJieHs B TOPH30HTA/NbHOM MiIO-
CKOCTH Ha HEKOTOPOM pacCTosHuH a Apyr ot aApyra. Tperuit
3apMKEHHBI! 11ApUK NoABelieH Ha HUTH. TOYKY noaBeca ONUH
pas nepeMellalnT Tak, YTO 3TOT WIApHK B COCTOSHUM PaBHOBECHS
OKa3blBaeTCsl TOYHO HajA MepBHIM 3aKpPerJeHHbIM LIAPHKOM, Ha
pacCTOsIHUM @ OT 1ieTo, a APYro#t pas — Hal BTOPBIM.

Hafitu yrisl OTK/JIOHEHHST HUTH OT BEPTUKA/H, €CJH M3BECTHO,
YyTO HaJ ONHHM M3 LIApIKOB YroJ OTK/JOHeHU# B 1Ba pas3a
60/blLIe, YeM Hal APYTUM.

399. B kaaccuuecKuX OMbITAX MO M3MepeHHI0 3apsna 9/eK-
TPOHA 3apskeHHas Kale/bka Mac/ia MOMeLLasach Mexay TOopu-
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30HTAJIbHBIMH TAACTHHAMM TJIOCKOrO KouIcHcaTopa. Ilon neft-
CTBUEM  SJIEKTPOCTATMYECKOrO TMOJAs  Kaneibka PaBHOMEPHO
JBUTa/nach BBEPX, NMPOXOAA HEKOTOPOE paccTosHWe 3a BpeMs f,
WIH, TIpY M3MEHEeHHM 3HAKa 3apana Ha OOKJalKax, BHM3, NMPOXOAd
TO Ke paccTosHHe 3a BpeMa f,.

Cuutast cuay TpeHHs KanejbkM O BO3LYX MPOMOPLUOHAILHOM
CKOPOCTH KameJbKH, ONpeNe]uTb, 33 Kakoe BpeMms ¢ Kanid
TIPOHLET 3TO Ke pacCTOsHUe NOCJe BLIKJIOUEHUS MOJd.

400. MoxHO s, MMes B CBOEM pacnoOpsKeHUM ONHO 3aps-
JKeHHOe TeJOo, MOJAYUHTb C €ro TMOMOUIBI0 3apsal, BO MHOrO pa3
NpeBHIIAOLKA 1aHHBIH N0 a6COMIOTHOMY 3HAYEHUIO?

401. 3apsakeHHoe Tes0 oOJanaeT 3HeprueH. 3a cuer yero
BO3HMKaeT IJHEPrHs, HanpuMep, Yy Tena, KOTOpOe MOJyvaer
3apsl B pe3yabTaTe NpoLECCa, OMHCAHHOTO B pelIeHMH 3a-
naun 4007

402, MoryT Ju 1Ba OMHOMMEHHO 3apPAMEHHBIX IAPUKA NpH-
TArMBATbCA APYT K APYry?

403. ToHKOe NpPOBOJIOYHOE KOJbLO paanyca R HeceT 3Jjek-
Tpuyeckudl 3apsai q. B leHTpe koabLa pacnonokeH OLHOMMeEH-
Hbill ¢ ¢ 3apan Q, npuueM Q>>gq. OnpenenuTb cuay, ¢ Ko-
TOpPOH pacTAHYTO KOJIbIIO.

404, JiBa ToueuHHX 3apsia g, M ¢, PACNONOKEHH Ha pac-
crosHuu d Apyr or Apyra.

HaAtu HanpsikeHHOCTh 3JEKTPHYECKOrO NOJS B TO4YKe, Ha-
Xonfiecs Ha pacCTOSHUM ry OT 3apsia ¢, H ry OT 3apsla ¢,.
PaccMoTpeTb cilyyad PasHOMMEHHBIX W OJNHOMMEHHBIX 3aDANOB.

405. Tpu OAMHAKOBLIX MNOJOKUTENbHBIX 3apsAla ¢ pacno-
JIOKEeHbBl B BEPLINHAX PAaBHOCTOPOHHEro Tpeyro.abhuka. CTopoua
TPeyroJbHUKa paBHa a.

HalTu HanpsokeHHOCTb NOJS B BepulMHe TPABUJILHOTO Te-
Tpasapa, LJs KOTOPOTO 3TOT TPeYrosbHHK CAYHHT OCHOBaHHEM.

406. TTonoxurteabHbif 3apan Q PpaBHOMEDHO pacnpeneleH
NO TOHKOMY MpPOBOJIOUHOMY KOJbUY papuyca R.

Ha#iTh HanpskeHHOCTbL 3JEKTPUYECKOTO MOJS Ha OCH KOJibla
B TOYKAX, OTCTOSILMX OT LEHTPa KOJbLA Ha DAacCcTOsHWE r.

407. Ha#ith Toukd Ha OCH B3apsHKEHHOTO KoJbua (CM. 3a-
Jauy 406), B KOTOpPHIX HANMPAKEHHOCTb 3JeKTPUYECKOTro MoJjs
HMeeT HauGoubliee 3Hayeunwe. ONpene/iMTh HaNPAKEHHOCTh HOMS
B 3THX TOYKaX.

408, e mapannesbibie MET2JAMYECKME NJAACTHHBI, TJOLIANb
KaxiI0# M3 KOTOPHX paBHa S, HecyT 3apaan Q, m Q, Pac-
CTOAIHHE MeX1y MJAaCTHHAMU MHOFO MeHble WX JHHeHHBIX pa3-
MepOB.

87



Onpenenutb HaNPKESHHOCTb 3/IEKTPUUECKOrO MOJS B TOUKAX

A, B, C (puc. 148).

409. Jise OoJbluile RPOBOASALINE TNAACTHHLI PACMONOIKEHDI
napaajiefbHo APYr Apyry. Paccrosiue Mexay miacTHHAMH MHOTO
- Meuolte uX pa3vepos. OAHOH M3 miaacTHH COOGeH
4| |% sapma +Q.
Yemy pasubl 3apsbl, MHIYUHPOBAHHEE HA TNO-
BEPXHOCTAX APYroH MJIacTHHBI?

14 410, Mouaekyna naxoaMTcs Ha PacCTOSHWUM I OT
ocH 3apskeHHOro OGecKOHeuHO IJHHHOrO MeTasu-
YECKOro LUJHHApa.

Onpegennts cuay, JeHCTBYOILYI0 HA MOJeKyndy,
€C/IH  HanpsKEHHOCTb NOJA UWIMHAPA BBIpaMaercs

N
X

Puc. 148. dopuynoh E=27x (z-——3apaa, npuxoifAwuica na
CAMHULY NAMHBL UHJAMHADPA), a MOJeKyJaa npeicrasader co6of#
«FaHTE/bKY» AMUHLL A, Ha KOHUAX KOTOPOH HAXOLATCA 3apiibi
+9. —q.

411. Ha HekOTOpPOM pAacCTOSHAM OT OCH 3aPSIKEHHOrO LH-
JMHAPA HAXOAATCA .1Be MOJeKy/abl paBHOM Maccul. Oama Mose-
KyJ1a HMeeT MOCTOSHHBIA 5JeKTpHYeCKUH MOMeHT p =gk (cM.
sanauy 410). Mexay 3apsgamu npyro#t MoJekyasl BeHcTByer
«ynpyras» cujaa, T. €. PacCTOsiHHe A OMNpeneaserTcss COOTHOLUC-
uweM gE=k\, rae E —cpennsis HanpsXeHHOCTb noas, Ach-
CTBYIOUIETO Ha MOJEKYyay, R — Kko3dduuueHt NponopuuoHais-
HOCTH.

Brauane ajneKTpuyeckHe MOMEHTBI MOJIEKYJ OAUHAKOBBI, a UX
CKOPOCTH PaBHBl HYJIO.

Kakasn moseky/na nona neficTBHeM CHJBI NpUTSHkeHus ObicTpee
AOCTHIHET MOBEPXHOCTH uumumpa?

412, TlpamoyroasHo# MeTanauyeckOH nuacTiilke €O CTOPO-
HaM a u b coobien 3apsi —+ ¢. TonllMHA MJAACTUHKU ¢ MHOTO
Melble @ H b.

Onpeneants HanpsiXEHHOCTH MNOJNA, CO31aBaeMOro 3Tolt 3a-
pXKCHHON MAaCTHHKON B TOYKAX NMPOCTpaHCTBA, ONH3KUX K LEHTPY
TIACTHHKH:

413. Ha paccrosuuu d ot Goabluof mpoBoasled MAacTHHbLI
HAXOAUTCH TOYEUHBAl 3/JeKTPHUEeCKHMH 3apsn —g.

Onpenenutb, € Kakol cujoH AeHCTByeT nJjacTHHA HA Toyed-
Hufi 3apan.

414, K uentpy MeTaqnu4yeCKOH MNAACTHHKH, ONMUCAHHON B 3a-
nave 412, na paccrosHue d NONHOCUTCA TOYeuHb#t 3apsan —+ Q.
Paccrosnie d MHOTO MeHble CTOPOH MIACTHHKM @ u b. Onpe-
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REeANTb CHNY, C KOTOPOHM neffcTByeT. MaacTuHka Ha 3apsal —+ Q.
B KkakoM cayuae MOJOXHTENbHO 3apsxeHHas MNaacTuHa Oyner
NpPHTATHBATL TIOMOXHUTENbHLIHE TOUYCUHBIH 3apsn?

415. 1o kakoro noTeHuHMasna MOMXHO 3apANUTb HaXOAALMHCS
B BO3LYXe YelUHeHHbI MeTaaiuyeckuht wap paauyca R, ecau
HaNpsXKEHHOCTb 3JMEKTPUYECKOro MOJis, MPU KOTOPOH MPOMCXOAHMT
npoGo#t B Bo3ayxe, pasHa E,= 30000 s/cu?

416. Buyrps nosoit nposonsduie#t cdepbl paguyca r, Hecy-
we#t 3apan -+ Q, uepes MajeHbKOe OTBEpPCTHE BHECAH TeNO,
KMelollee 3apsn — ¢.

Yemy paBen nNOTEHLHAT TOUKH HPOCTPAHCTBA,
Haxoasulefica Ha paccrosuud R > r OT ueHTpa
cepr? :

417, K BHyTpeHHel cTeHKe H30JMPOBAHHOTO OT
8eMJIM 9JIEKTPOMeTpa MNpPHKPenJeH MeTaNIHYeCKUI
aucrovek (puc. 149). Crepxenb M KODHyC 9JeK- ‘l
TPOMETpPa COEeJMHUJH NpPOBOLOM U TNOC/JE 3TOro
COO0WMAH  KOPNYCY S/CKTPOMeTPa HEKOTOPLIH
3apsa.

OTK/IOHATCA /M NMPU 3TOM JHCTOUKH 3ACKTPO- Puc. 149.
MmeTpa?

Yro npousofiaeT ¢ JAUCTOYKAMM, €CAM MPOBOA yGpaTs u
Noc/ie 3TOTO CTepiKeHb COCLMHHUTbL C 3eMieh?

418. Kopnycy sJaekrpomeTpa, ONMHcasHoro B 3agave 417,
coofLen 3apsan (CoeAMHUTEeMbHBIA NPOBOA OTCYTCTBYET). ByayT au
NpH 3TOM €ro JUCTOYKU OTKJOHATHCA?

HaMeHUTCS M YyroJ OTKJIOHEHUS JIMCTOUKOB, €CJIM CTePIKeHb
3a3eMJUTH ? _

419, Kacasicb npoOHbIM IIAPHKOM, COeNHHEHHBIM MPOBOJLOM
C 3aseMaeHHbIM 3jeKTpoMeTpoM (puc. 150), pasanuHbiX TOUEK

MEeTaJJIMUECKOrO BelepKa C  Y3KHM
NHOM, Mbl OyieM Habaw0naTh OAuHa-
KOBOE OTKJOHEHHe /IMCTOYKOB 3JIeK-
TPOMETPa NPH MIOGOM MOJIOKEHUU 1na-
puka. Ecan xe coeluHHTeJbHBI# NMpo-
, BOL y6paTb, TO OTKJOHEHHE JTUCTOUKOB
= 9/IeKTPOMETPa, K CTEPIKHIO KOTOPOTO
MOAHOCAT Wapuk, OyAeT 3aBUCETb OT
TOr0, KakOo# TOYKH MOBEPXHOCTH Be-
Aepka (BHyTpeHHeHt wuian BHeliHeH) Mbl NpeABApPUTE/IbHO KOCHY-
auch. Tlcu:my?

'420. TloueMy 3/IeKTPOMETp, COeLMHEHHBI MPOBONOKOK C Me-

TalM4eCKHM Te/JaO0M, Hu30o0paxeHHHM Ha puc. 151, mnossoaser
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H3MepPHTb TOTEHLHMan Tena, a NMPH NMepeHoce 3apsaa C Teaa Ha

9JIEKTPOMETP € MOMOLUBLIO M30/1MPOBAHHOrO MPOBOAALIETO LIAPHKA

OTK/IOHeHHe JHCTOYKOB MNPONOPUUOHANLHO

TJIOTHOCTH 33apfla Ha OTHEJbHBIX YYacTKax

421, Ha paccrosHun d OT TOYEYHOrO

3apsala ¢ pacnoJioeH He3apsieHHbI# NpoBo-
aamu# wap pamuyca R.

Yemy paBeH noTeHuMan lapa?

422, YenuHeHHHH TfipoBoasiumf map paauyca R Hecer 3a-
par -+ Q. Kako#t sueprueit ob6nagaer wap?

423, Metananuecku#t map IMaMeTpOM 2 # PAcloOJONKeH B LieH-
Tpe 60/IbIIOrO MOMelleHHst ¥ 3apsken 10 nmoteHuuana 100 000 s.

Kakoe ko/muecTBO Temsa BLIAEJHTCH, €CAM 1ap COEXMHHTD
NPOBOOHUKOM C 3eMiIeH?

424, JIBa MeTannMyeCKMX IIapHKa paluycoB ry==1 c# H
ro=2 cM, Haxomswuecs Ha paccrosHuu R =100 cx apyr ot
Jpyra, NpHcOeiMHeHH K OaTapee C 5JeKTPOABHKYleH CHIOH
& =13000 s.

Ha#itu cuay B3aumonefictBusi 1wapukos. Baaumone#cTBueM
COEJMHUTEeNbHBIX NPOBOJHUKOB NpeHe6Gpeub.

425. lBa MajeHbKUX WIapuKa HeCyT 3apsibl, PasiuyHbE 110
BeMMUMHE, HO ONMHAKOBble MO 3HAaKy. OIMH M3 IIADHKOB 3aKpe-
naed. Ecau ocBoGoauTh BTOPOH apuk, TO, yAaasach noi neh-
CTBMEM 3JIEKTPOCTATHYECKUX CHJI OTTAJIKHBAHUSA, OH MOKeET CO-
BEPIIUTb MeXaHudyeCKyw paboty A,.

Eciau xe nepen ocBoboxkieHHeM BTOPOrO 1APHKA HA HEKO-
TOpOe BpeMs COELMHUTb IWAPHKM TPOBOLHMKOM, TO BTOpOH
IIAPHK, YAANAACh, CMOKCT COBEpIIHTL MeXaHAUYeckylo paboty A,.

[ToacuuTaTh KOJMYECTBO TeNJa, BblealBlIeecs B MPOBOAHUKE
NpH COeNUHEHMH LHAPWUKOB, M BBHISICHUTb, 32 CYET KaKOW 3HEeprHil
BbIIENSETCS STO TeMJI0 H M3MeHseTCsl MeXaHuueckas paboTa.

426, Cdepuueckas oboaouxa pannyca R 3apsmeHa paBHO-
MepHo 3apsinom Q. Halitu pacrarupaioutyo cuny, npuxonsuyocs
Ha elUHNLYy NJIOLAAH 000.0UKIL.

427, Ha oaHoW mnpsMoft HaxoaaTcs Tpu 3apsna: MOJOXKil-
TeAbHBIi ¢ M ABa OTpHuaTeNbHbBIX — Q. TIpH KaxkOM 3HaueHuu
OTHOLIEHMSl 3apsA0B UX MOXHO PACHONOXK:ITb TaKUM OOpasoM,
uto6bl BCS CMCTeMa HaxoxuJach B paBHoBecun? Byner au pas-
HOBecHe yCTOHYMBBHIM?

HauepTuThb 3aBMCHMOCTbL MOTEHLUANLHOW IHEPruM IJIA KakK-
IOr0 3apsia OT ero MNOJOXKEHHS HAa MpPAMO# NpPH YCJAOBHH, 4YTO
IBa APYTHX 3apsia HemoABHKHbBL.
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428, 13 6GecKOHEUHOCTM K MeTa/lMnuecKoft IJIacTHHKE B
WeTcs MeKTPUUECKuit 3apsn g.

OnpefesuTh KHHETHYECKYIO SHEPTHIO 3apsia B TOT MOMEHT,
KOraa OH GyIeT HAaXOAUTbCH Ha PACCTOAHUM d OT TJIACTHHKH.
Haya/sbHasg CKOPOCTb 3apsAna paBHa HymMo. Pa3aMepbl nuiacTUHKH
GeCKOHEeYHO BeJIHKH.

429. Ha noBepxHocTH GeCKOHEYHO IJIMHHOTO LUUAMHADA pac-
npeneneHs 3apsan TakuM oGPasoM, YTO Mpagast MOJOBHHA IO-
BEPXHOCTH LMAHHAPA OT ceyeHuss OO’ 3apsikeHa IMOMOKHUTENb-
HBIM 3/IEKTPUYECTBOM, a JieBas

oTpuuarenbHeiM (puc. 152). 0 -
B o6oux HanpaB/leHHAX NMAOT- T = _= —=
HOCTb 3apALOB yBe/NMYHBAETCH £

L

TNPAMO MPONOPLHOHAILHO pac-
CTOAHMIO OT ceyeHus OO’

ITokasatb, 4TO BO BCeX o’
TOYKaX BHYTPH UMJIMHIpPA Ha- )
NPAXEHHOCTb JIEKTPHUECKOTO Puc. 152,

noas OyneT Be3ie OIMHAKOBA
W Hampae/jieHa BAOJb OCH LMJMHAPA, KaK 3TO YKa3aHo Ha pu-
CyHKe CTpesKoH.

430. Yacto mpoBoAsT aHaJOTHIO MEXLY 3JEKTPOEMKOCTbHIO
H eMKOCTbIO COCyna.

Kakyio ¢opmy no/mkex uMeTh COCylH, 4TOOH Takad aHaiorus
.6b1a cnipaBen/nBa?

431, OueHuTb MO NMOPAAKY BENAUMHBI 3JIEKTPOEMKOCTb 4Ye/O-
BEYECKOIo TeJa.

432, 3meHaTc M MOKa3aHUA SMeKTPOMETPa, COeIAMHEHHOrO
C TaJbBAHMYECKHM SJEMEHTOM, €C/M MNapajjelbHO C HHM BK/IO-
YHTb KOHIEHCaTop?

Byner nit uMeTh 3HayeHHe €MKOCTb KO:ILeHCAaToOpa?

433. YeTbipe OQMHAKOBHIX IIOCKHX KOHIEHCaTropa C BO3-
IOYIWHBIM IUDJMEKTPHKOM COeIUHEeHBl Tnoc/jenoBaTenbHo. Hanps-
XEHHOCTb TNOAA, NPU KOTOPOR B BO3AyXe HACTYMAeT 3JEeKTPH-
yecku#t npoGo#, pasHa E,==3.10% g/cmu. Paccrosnue Mmexay
naactuHamu d =0,7 cu.

1) Kakoe HauGosbluez HanpseHHe MOXHO TNOXATh Ha 3Ty
GaTapelo KOHIEHCATOPOB?

2) Kakum Gyzer 370 HauGo/blliee HampsiKeHHe, eCJHU OLHH
M3 KOHIEHCATOPOB 3aMEHHTb TaKWUM e, HO B.KOTOPOM B Ka-
yeCTBE NM3JIEKTPHKA NMPHMEHEHO CTEKJIO?

IuajsekTpuyeckas NMPOHHLAEMOCTb cTek/aa € =7, npoGoHHas
HanpsikeHHOCTb moast Aas crexna E.,=9 . 10% g/cu.
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434. Onpenenute Hanpskenuss U, u U, Ha KoHIeHcaTopax
(puc. 153), ecmun &, =12 «xs, 82 13 k8, C,=3 uKep,
Cy=7 ngi. [1poBOAMMOCTbIO IMINEKTPUKOB NpeHeGpeyb.

.[_l‘_l ;{'\ :‘.’LiE H l
L‘i_:l- ' o=r +c '_;T

Puc. 153. Puc. 154

®”
L

435. Hatitn emxocts C; 6aTapen OLMIGKOBLIX KOHIEHCAaTO-
poB (puc. 154).

436. Y3 npoBosiokH cienan ky0, B Kaxioe pe6po KOTOPOro

BKJIOUEHO MO OAHOMY KoHaeHcatopy emkoctd C (puc. 155).

HafiT eMKOCTb TOJy4HB-

o 4___' g niefica Garapen KOHAEHCATO-

\4 A poB, ecau 3Ta 6arapes BKJIO-
2 T 5 c yaercs B LeNb NPOBOIHNKAMH,
| HPUCOENNHEHHLIMH K TPOTUBO-
T° T¢  nonoxnuM sepuinan A u B
=c :J‘a Kyoa.
™ 437. Jlas  noayyenus
& | |——>¢ KPaTKOBPEMEHHBIX  BBICOKHX
< 4 HanpsHKCHUH  MOXET  ObiTb
7 F 3 c MCMOJIb30BAH MCKPOBOM KOH-
c LeHcaTopiuiit Tpancdopmarop
Puc. 155. Apxanbesa. Cxema npuGopa

usobpaxena Ha puc. 156.
Ipynna KOMIEHCATOPOB, CCeIHHEllHas MapanielbHO NPOBOI-
HHKaMH O4YeHb 60JbLIOTO conponmnemm AB u CD, noakaio-
YeHa K UCTOUHHKY BLICOKOTO
Han psHKeHUs.

Bepxusis miacTHHa Kawk- Whrfbiwbj +

JOTO KOIIAEHCATOpa coelline-
Ha uepe3 MCKPOBOM npo.\xemy-
TOK C HUXHe#l niaacTHuHo# no-
CJeNyIOLLEero KoHnjeHcaTtopa
(npomexyTku I, 2, 3, . 4). Puc. 156.
Kaxnsiit nmocaenyiowuit npoMexyTok 6oJibliie Npexbiiyllero.

B MOMeHT, Korza pasHoCTh MOTEHLHAJTOB Mexay OOKJanKavu
JOCTHTaeT MPOOUBHOTO HaNpshKeHns NepPBOrO MPOMEKYTKa, Npo-
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u3otiner paspan. Bcimen sa stum OyayT npoGuthl BTOpOH, Tpe-
Tufl M T. A. NPOMeKYTKH. Kaxko#f BeqMUMHBI LOCTHTHET Pa3HOCTb
NOTEHIUANOB TNpu MNpoboe MOocC/AedHero INpOMexyTKa, ecad
MUMeeTC . KOHLEHCATOPOB M NPH/IOKEHHOE HaNpsiKeHHe pas-
Ho V,?

438. IlnacTuHB 3apsXKEHHOTO MJOCKOTO KOHIeHcaTtopa Mo-
nepeMeHHO 3a3eMafloT. Bynaer M mpu 3TOM KOHIEHcaTop pas-
psxarbea’? €

439. TIlnocku#t koHpeHcaTOp 3apsikaeTcs IO
pasuoctd notexuuanoB U. OO6e naacTHHL CHMMe- —-ll-—
TPUYHO PACIIOJIOXKEHb MO OTHOUIGHHIO K 3eMJe,
TaK YTO UX MOTEHLHA/Bl OTHOCHTEMbHO 3eMJIH PaBHBl
coorsercTseno +U/2 1 —U/2.

Kak OynyT H3MeHATbCH NOTCHLHAAb MNAACTHH

A
OTHOCHUTEJ/JIbHO 3EMJ/IH, €CJIH MOoCJe 3a3eM/JeHuda nep- ]-_Il-__..

BOW IMJIACTHHBI 3a3eM/THTb BTOPYIO, NpeBapUTEIbHO
OTCOEIHHUB MePBYID OT 3eMJIH?

440. Onva M3 nAacTHH KOHJIeHcaTopa, NpH-
coeaniteHHOro K Gartapee € 9/MEKTPOABHKYILER Ci-  p . (=7
ao#t §, 3azemuena (puc. 157).

Hamensrca v moTeHuMasbl NJAACTHH KOILAGHCATOpPAa OTHOCH-
Te/lbHO 3eMJH, ec/i 3a3eMieHue yOpaTh?

441, [lBa naockux KonneHcatopa emkoctbio C; u C, 3aps-
Keusl 10 pasuoctH mnortenunanos U; u U, CcOOTBETCTBEHHO
U, # Uy,

[TokasaTb, 4TO mpu napaniejbHOM COeIMHEHHH STHX KOHAEH-
€aTopoB HX O0LIaf 3JEKTPOCTATHYECKAss SHEePrus yMeHbLIaeTcH.

[ToueMy NpPOMCXOAMT yMeHb-
LIeHHE SHEpTHH?

442, B 01HOpOAHOE NEKTPH-
yecKoe [MOJe BHOCUTCH HUDJIEK-

{‘ f TPUK, uMenowHii ¢dopMy wiapa.
YkasaTb, KaK W3MeHUTCS Hanps-
»EHHOCTb noJaq B Toukax A, B, C
(puc. 158).
Puc. 158. 443, Onna 13 mAacTHH NJO-

CKOrO KOHIEHCaTopa cO Cloas-
HbIM JM3JEKTPHKOM HeceT MOJMOKHTe/bHb 3apai Q==1,4.10%
enniny CMCO sapsna. Jpyras naacTHna, M30JMPOBAHHA# OT
3eMJi, OCTAeTCH He3apsikeHHOH. [lnowans Kaxao# MNAACTHHBI
S =2500 cu?. usnekTpuyeckas MPOHHLLAEMOCTb CJIOAB € =7.

Ha#tH HanpseHHOCTb MOJAS B MPOCTPAHCTBE Mexiy mnaa-
CTHHAMU.
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444. Yemy paBua cuaa -B3aMMOLEHCTBHS TIPHCOENHHEHHBIX
k Gatapee wapHKoOB (3amaua 424), eC/M OHU TOTPYXEHH B Ke-
pocun? JluanexTpuyeckas NPOHUNAEMOCTb KePOCHHA € =2.

445. TlaacTuHbl TNJOCKOTO  KOHAEHCATOPAa MNPHUCOEAHHEHH
x 6arapee, 3. 4. C. KOTOpOH paBHa &.

.Hoxacuurath MeXaHHuecKyio paboTy, COBepLIAEMYIO dMEKTPH-
YeCKUM TOJIeM NPH TNepeMelieHWH TNJACTHH, €CAH BHauaje pac-
CTOSHME MeXJy MNJIacTHHAMH paBHO d;, a B KOHUe d,, npuyeM
d, <d,.

BuinenenneM ‘Tenna B 6aTapee M MOABOAAIIMX TPOBOJAX
npexe6peus.

446, Kak wH3BecTHO, NPONOATOBaTHE KYCOYKH AHMIMEKTPHKA
YCTaHaBAUBAKTCA BLOAb CHUJOBBIX JHHMH 3/IEeKTPHUECKOTO NOJfA.
Ho Beab oraenbHble MOJEKY/]H HeNOJAPHOTO AWIJEKTPUKA, Ka-
3aJ0Ch Obl, JOMHBI TOJbKO PACTArUBAaTHLCA BAOAbL NOAH, HO He
1oBopauuBathcs. B auanekTpuke, cocrosilueM M3 IHNOJbHEIX
MOJIEKYJ, CpelHee YMCJO MOJeKyJ], NOBOPauuBaIOUIHXCA TpU
BKJIIOYEHHH NOJ% MO 4acOBOH CTPeJKe, PABHO UUCJAY MOJEKyd,
TI0BOPAYHBAIOLIKXCA B NPOTHBOMNOJOXKHYIO CTOPOHY.

[Toyemy e Becb Kycouek Au3jekTpuxa OylneT MOBOpayH-
BaTbCH?

447. TlpoctpaHcTBO Mexay OOKJIanaKaMll TNJIOCKOTO KOHIEH=
€aropa 3amoJIHeHO AHJCKTPUKOM, KaK MOKa3aHo Ha puc. 159.

b= 4>

T ;
? v
[Pam— gy S ve— p—

a) g
Puc. 159

IMaowans naactud B oboux cayyasx S. JHajJeKTpuyeckas npo-
HULLAEMOCTb IH3NEKTPHKA €.

Onpenenuth eMKOCTH KOHZeHCaropa B O0OMX CJyyasx.

448. OnpeneanTb 3HEPrHI0 NJIOCKOrO KOHAEHcaTopa, Npo-
CTPAHCTBO MeCKIY INIACTHHAMU KOTOPOTO 3alMoJHEHO [H3JeK-
TPHKOM.

449, Tlnocku#t KOHIEHCAaTOp 3amnoJHeH JAWINeKTPUKOM, IHii-
aJIeKTPHYECKas MNOCTOSHHasA KOTOporo e. HanpskeHHOCTb noad
B IM3JeKTpuke pasHa E.

KakoBa Gyzer HanmpsKeHHOCTb TNOJA B TOJOCTH, CAeNaHHOH
BHYTPH JIMIJEKTPUKA, €CAH TNOJOCTb HMeeT BHA LJIUHHOTO
TOHKOTO UWIHHApA, HanpasleHHOrO BLOA> TOJS; TMO0J0CTh
¥MeeT BHI DNapajielenunena, OAHA CTOPOHA KOTOPOTO MHOIQ
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MeHblle ABYX Apyrux? Baroab noana nampasineHa MeHbluas cTo-
poHa.

450, JiBe npsAMOYroJbHbe MAACTUHH AMUHB [ ¥ maowaau S
pAacnoJioxkeHbl MapanienbHO Apyr APYry Ha paccrosuud d. Onu
3apmkeHbl 10 pasHOCTH MnoTeHuuanoB U (minockufft KOHAeHCa-
Top). B nmpocTpaHCTBO Meway v
ANAaCTHHAMM BTATMBAETCH QM- I 4 ]

9/MEKTPUK C HUIIEKTPHUECKOH > ]
NPOHULAEMOCTBIO €, TOJLLHHA % E// ;
KOTOpOro paBHa d, a IHPU- 7 / )

Ha paBHAa IUMpHHE TMJACTHH.

| & |
Hanxa ansnextpuka 6oabue —z >
(puc. 160).
Hatitn pesyabTupyloulyio Puc. 160.

cuiay F, ZeficTBylouyo ua au-
SJEKTPUK CO CTOPOHHl MOJA B 3aBMCHMOCTH OT PACCTOSHHUH X.

451, Pewnto 3asauy 450 B cayuyae, ecau KOHAeHCaTop MNpH-
coenuHeH K Oatapee, 5. I. c. kotopo# paBia U. ConpoTusie-
HUEM COEIUHUTe/bHBIX NPOBOAOB TMpeHe-
6peub.

452, OxnuM usoOpeTatesneM IMpenso-
MeH C/IeAyIOUHit NPOEKT BEYHOTO ABHra-
TEeAd.

B coo6uwaomuecs cocyanl HaauT Ke-
pocun (puc. 161). OnnHo koseHo cocyna
MOMeUI2HO B CiJAbHOE 3JIeKTPHYECKOe moJe
Mexay ofxjaalkaMM KOHAeHcaTopa, 3a
CYeT Yero ypoBeHb KepoCHHA B 3TOM KO-
Jene Bullle, YeM B npyroM. Yepes nBa
6/70Ka MepeKkUHyTa LenoYKa M3 LIapHKOB,
yIeJbibii BeC MaTepuaa KOTOPLIX MeHbLIe
yI2/IbHOTO Beca KepoCHHa.

[Monbemuas cuia, NeHcTByIOWIAs Ha
wapikH, Oyner 6oJblle B J1eBOM KOJeHe,
YeM B INPaBOM, MNOCKOJ/ILKY B JeBOM KO-
NeHe GoJibllie IIAPMKOB MOTPYKEHO B Ke-
pocuu. Llemouka BscaeactBue sTOro, MO MeICAX H300peTaTes,
LO/MKHA HAyaTh BPAallATLCA MO YacOBOM CTpeske.

MMoueMy B HeHCTBHTENBHOCTH BPALUCHUS He BO3HHKAET?

453. TlpocTpaHcTBO MeXJy NJAaCTHHAMH NJAOCKOTO KOHAEH-
Caropa 3anoJHeHO AHSJAEKTPHKOM C IHIJIEKTPHYECKOH MpPOHH-
naemoctbio €, Oaxoft naactune cooluexn 3apan -+ Q, Apy-
roii —Q.

]+
i

Puc. 161.
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OnpenenuTb MAOTHOCTb CBA3AHHBIX SJEKTPUYECKHX 3apAnoB,
NOSBAAIOUINXCA HA IMOBEPXHOCTH [JH3JEKTPHKA, W CHJbI, Jefi-
CTBYIOLLME CO CTOPOHBLI MOJA HAa AHIJIEKTPUK.

454. TIpoCcTpPaHCTBO MeXAy NAACTHHAMM TMJIOCKOTO KOHIEH-
caTopa 3anoJHseTcs Au3JeKTpHKoM. Kamayio Mosekynay nusjex-
TPHKAa CXeMaTHYeCKH MPEACTaBMM B BHAE «TFaHTEJbKH» NJIHHEI A,
Ha KOHLAX KOTOpO# Haxoaarca sapaibl —-g¢, —gq. Yucao mo-
aekyn B enunuue o6vema (1 cud) pasuo n.

[IpennonoxuM, uTo B pesyabrTare AeHCTBUS 3JEeKTPHUYECKOTO
nojas BCe MOJIEKYJNbl TMOBEPHYJHCb BAOJb MHoJAsA. OnpeAennTsb
HanpaxeHHOCTb E noJs BHYTPH KOHIEHCcaTopa B cJjyvae 3anoJ-
HEHUS ero TaKHUM JUIJIEKTPHKOM, eC/H JO 3anoJjieHus Hanps-
MEHHOCTb moJa Owlna pasna E.

455. [IM3JM€KTPUK COCTOMT M3 MOJEKYJ, TpHYeM Kamiylo
MOJIEKYy MOXHO MNpeiCTaBUTh B BHAe ABYX 3apsaioB —-¢ 1
— ¢, MeXIy KOTOpHMH IeHCTByeT «ympyras cuaa». Tepmun
«ynmpyras CcHujaa» Hago TNOHMMAaTb B TOM CMbICJIe, YTO X, pac-
CTOfiHME MeX1y 3apsiaMH --¢q u — g, OMNpeneseTcd M3 COOT-
HoweHuss Rx =qE, riae E — HanpsxKeHHOCTb moJs, AeHcTBYl0-
ero Ha 3apsibl, a R — Ko3(duuHueHT NponopuUHOHAILHOCTH.

[Tyctb B eannuue o6bvema (1 cu3) An3JeKTpHKA COLEPIKUTCS 1
MoJekya. Pewnts 3anauy 454, npennoJsaras, YToO NpocTPaHCTBO
MEeXAY NJIaCTMHAMHM IJIOCKOrO KOHIEHCaTOpa 3amnoJiHsiercs Au-
3JIeKTPHKOM mnoao6Horo Tuna. OnpereauTb NU3JIEKTPHUECKYIO
NPOHHILAEMOCTb AMAJNEKTPUKA.

456. KonneHncaTop 3amoJ/iHeH AHIJeKTPHKOM, CBOHCTBA KOTO-
poro ykasaHsl B ycaoBuM 3anauu 455. Halitu snepruw, sana-
CEHHYI0 B JM3JIEKTPUKE BCJEACTBHE €ro MNoJApU3aLHM.

§ 20. MocToaxnpii 3JeKTPUUECKHH TOK

457, Mmeerca au BOJAH3H NMOBEPXHOCTH NPOBOAHHMKE, NO KO-
TOPOMY TeueT MOCTOSHHLIA TOK, 9/eKTpuueckoe no.je?

Puc. 162. Puc. 163.

458. HauepTHTb npiMepHOe pPAcTOJOMKeHHe CHAOBBIX JHHUR
9]EKTPUYECKOTO INO0J8 BOKPYT ONLHOPOLHOTO NpPOBOLHWKA, CO-
ruytoro B ¢opme ayru (puc. 162). Ilo npoBoanuky Teuer no-
CTOSHHBIA TOK.
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459, OnpexenuTb CONPOTHBJCHUE F, €CJAU aMIepMeTp MOKa-
anBaeT Tok /=25 a, a BoabT™erp V =100 8 (puc. 163).

BHyTpennee conpotusiaeHue BoabTMeTpa R == 2500 ox.

460. Kakum conpoTuB/ieHHeM I HYXKHO 3aWIYHTHPOBATH ralb-
BaHOMeTp, BHYTpEHHee conpoTusaeHue kotoporo R == 10000 o,
YTOGb yMEHbLWIUTb €r0 YYBCTBUTENbHOCTL B n == 50 pa3?

461, TpeGyeTcs onpeldenuTb HamMpsxeHHe Ha CONPOTHBJE-
Huu R, Jlns 9TOro K KOHUAM COMPOTHBJEHHS IOAKJIOHAIOT
poabTMeTp. Kakas orHocuTesbHas owubka Oyner ILonylleHa,
€C/M MOKa3aHWs BOJbTMETPa NMPHUHATL 32 TO HanpshKeHHe, KOTO-
poe HMeJO MeCTO 1O ero BK.IOUEHHS?

Cuna Toka B UeNU NMOAAEPHKHBACTCH TOCTOSHHOM.

462, Ilaa uamepenus cuabl TOKa B LeNH, UMeioulel conpo-
THBJeHue R, BKJIIOUeH ammepMerp. Kakas oTnocuTenbHas omn6ka
Oyner nomylieHa, eCJH CYMTaThb, YTO BKJIOYEHHE amrepmerpa
He U3MEeHseT CUAY TOKa B Lenu?

Hanpsxenne Ha KOHLAX Lend MOLAEPKHUBACTCHA MOCTOSHHBIM.

463. [IBa npoBoaHMKa C TeMNepaTypHbLIMH KO3(dULUeHTaMH
conporupienus a, M a, umewot npu 0°C conporusnenus Ry
H R,

Hahitn Temnepatypubifi Ko3pduuueHT uenu, coctosiedt u3
9THX MNDOBOAHMKOB, €CJAH HPOBOAHMKH COEINMHEHBl ITOC/]en0Ba-
TEALHO M NPOBOAHMKHM COENUHEHBl MapajjenbHo.

464. Haiitu conpoTusienne uenu, usoGpaxeHHot na puc. 164.
ConporuienneM coepunutenbinix nposoxos AC'C u BC’D
npexe6Gpeub.

465. Ha#itu conporusae-
HHE IeCTHYTOIbHUKA, H306pa-
HCHHOTO Ha puc. 165, ecau

2 J

Puc. 164. Puc. 165.

OH BKJIOYEH B Lemb Mexay Toukamu A n B. ConpoTusiaenve
KamJA0ro NpPOBOJHHKA CXEMHEl PaBHO R.

466, Hafitu compoTHB/eHHe MPOBOJOYHOrO Ky6Ga MpH BKJIO-
YeHHHM ero B lenb Mexay Toukamu A u B (puc. 166). Conpo-
THBJIEHIME Kaxnoro pe6pa kyba pasuo R.
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467, Conporusnenns R, u R, no 60 om kaxnoe cocauHeHu
nocaenoBaTeabHo (puc. 167). PasxocTb noTeHUMANOB  MexAay
Toukamn A u B pasna U =120 s.

7 )75
o Z
2 : 7}
| .
i
e
I
Puc. 166. Puc. 167.

Hafitn nokasanne U, BOJbTMETpPa, MOAK/IIOYEHHOTO K TOY-
kay C u D, ecan ero BHyTpeHHee CONpOTHBIeHHe p== 120 ou.

468. M3 onMHAKOBBHIX MO CeYeHHI0 S M ylelbHOMY COMpO-
THBJEHUIO p MPOBOJOK cnasH npaMoyroabHuk ADBC ¢ muaro-
Haablo AB, cpenaHHOM M3 TPOBOJOKM TaKOTO e CedyeHus H
MaTepuana (puc. 168).

Ha#ttu conpotusnenne Meway Toukamun A u B u comporu-
Baeine mexay Toukamu C u D, ecam AD=BC=a,
AC=BD =b.

469. Ha puc. 169 nsoGpa- 4
MeHa CXeMa MOCTHKA YUTCTO-
Ha 1] M3MepeHus CONpOTHB- »
JeHuf. R, — HeusBecTHOC A A W)
a c 7
l
A b 44 II
Puc. 168. Puc. 169.

COTpOTHBJEHHE; Ry— 9TaNOHHOE conpoTuBieHue, G — ranbBaHo-
MeTp, COefMHEHHBIH CKOJIb3AIUM KOHTakTOM D € OZHOPOAHLIM
nposoxoM GoJabworo conporusiaeus AB (peoxopn).
ITokasatb, 4TO NpH OTCYTCTBMM TOKa 4Yepe3 ra/lbBaHOMETP
l
HMEeT MeCTO COOTHOLIeHHe ———2" =l—‘. ConpoTuBJ/ieHHEM COelM-
0 2
HHTeJbHHX MPOBOJAOB MOXHO NpeHeGpeub.
470. Kakoe conporusieHue HeOGXOLMMO BKJIOYHTb MEXLY

ToukaMu C u D (puc. 170), 4ToGbl CONpPOTHB/EHHE BCeEH LEMOYKH
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(mexny ToukaMu A u B) He 3aBuceso OT yucJa 3JEMEHTAPHHIX
fyeek?

471. B BLIXOOHBEIX lensX TreHEePaTOPOB IJAA YMeHbLUIeHHA
BHIXOQHOTO HanpsXeHWs B HKEIAEMOE YUCJIO pa3 NPUMEHseTCH
YCTPOKCTBO, Ha3blBAEMOE aTTEHIOATOPOM. .

Puc. 170.

AtTenioaTop npeicraBiseT COGOH jenuTeNb  HanMpsXeHud,
coOpaHHLIll MO cxeme, u3oOpameHHOH Ha puc. 171,

Creuuanbbift mepexJioyaTesb NaeT BO3MOXHOCTb COeLHHSTD
C BBIXOJHOH KJEMMOH uai TOuky c mnoTesuuasom Uy KoTOpHIH
BblpabaThiBaeTCA TeHepaToOpoM, uJAM MoOyl0 U3 ClelylolUX
Toyek U, U, ..., U,, noteHiuuas Kaxio# U3 KOTOPHX MeHblle
norenuuana npeamayiiett B k2 pa3 (k> 1). Bropasa Brixoznas
KJeMMa H HUXKHHE KOHUH CONPOTHBMEHHH 3a3eMJEHHI.

Y U 17 Yy.p Uy Y
Y Y4 €4 77- ) n-7 /?, (2

Puc. 171.

Ha#itu oTHouwrenue compoTuBiaenu#t R, : R,: Rj, ecan uucio
fiueeK aTTEHI0aTOpa MOXeT OBITb JIOObIM.

472, Kaxumu npuGopaMu HY:KHO pacrnoJ/iaratb, 4ToGH Ocyliee
CTBUTb 3KCMEPUMEHTANLHO TNpPOBEPKY 3akoHa OMa, T. e. MOKae
3aTh, YTO CHJA TOKA NPAMO MPOMOPUMONATLHA PASHOCTH MOTEH-
1nuanoB?

473. JIByM MJIOCKMM OLWHAKOBLIM KOHIEHCAaTOPaM, COelHHeH«
HBIM NapanienbHo, cooluen 3apas Q.

B MomenT Bpemenu f{==0 paccrosuue MemAay NJIaCTHHAMH
NMepBOrO KOHJEHCAaTOpa HauMHaeT pPaBHOMEDHO YBeJHYMBATbCH
no 3akoHy d,=d;— vf, a paccTOosHHE MeX1y MJIaCTHHAMH
BTOPOTO KOHIEHCAaTOPd PaBHOMEPHO YMeHbINAThCA MO 33AKOHY
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dy=d,— vt. TlpcHeGperas conpoTHBAEHHEM MOABOASLIUX MPO-
BOLOB, HaWTH CHJIYy TOKa B lleMd BO BPeMs JABHXEHHS MAACTHH
KOHLEHCAaTOPOB, g

474, Ha#itu paboTy, coBeplliaeMyio 3JeKTPOCTaTHYECKUM
noJjeM (CM. ycjaoBue 3amaud 473) npH OLHOBPeMEHHOM yBejuue-
HUM DPACCTOSAHHSI MeXJIy MJacTHHAMM TepBOro KOHJIeHcaTopa
M YMeHbIIEHHU PACCTOSHHA MEXAY NJIACTMHAMH BTOPOrO KOHJEH-
caTopa Ha BeJHYUHY 4.

475. Bo Bpema paboTbl ¢ OYeHbL YyBCTBHTE/bHbIM T'a/bBaHO-
METPOM SKCIepHUMEHTaTOp, CHAAIMH Ha CTynse y cToJa, obHa-
pyxua. mobonuTHoe ssienue. (FaabsaHoMeTp OB yKpemaew
Ha CTede, a KOHUBI ero OOMOTKH NMOJBeNeHbl K PA30MKHYTOMY
K04y, pacnonoxenHomy Ha ctoqe.) Ilpuscras co cTyna u Koc-
HYBILKMCh CTOM1 DYKOM, SKCHEePHMEHTAaTOp Hal/I0Aan 3aMeTHbIH
otépoc ranvsaHoMerpa. Eciau ke 9KcmepuMmenTaTOp Kacasdacs
cTosa, CUAd HAa cTynae, To oTt6poca He Habmoxanoce. Touno
TaK ke 3alunMK TajasBAHOMETPAa He CMeIajcs M B TOM Clyuae,
KOTa SKCMEepUMEHTATOp Kacajici CTOJa, He Caasichb NMpeaBapu-
TeJIbHO Ha CTyJa.

Kak MOxHO OGLACHUTL 3TO fBJAeHHE?

476. Y oueHb YyBCTBMTE/JbHOTO rajbBAHOMETPA NPU Pa3OMK-
HyTOH uenn oOHapyxen caexyouuit sddexr. Ecau nonsectu
K OJIHOMY H3 KOHLOB OOMOTKH Ta/bBaHOMETpa 3apsKEHHOE TeJo,
TO rajibsaHoMeTp nact orOpoc. Ecam ke moasecTH 310 Teno

” K Ipyromy Kouuy OOMOTKH, TO OT6poC mo-

AAAAAN JyyaeTcs B Ty )K€ CTOPOHY.

Kak 0GBbACHUTb 3TO fBIEHUE?
477. Kak pacnpenesieH noTeHUnas B s/e-

(f mente Jlauusas npi He3aMKHYTOR BHelIHel
+pl - uenu?
Puc. 172. 478, Hsobpasutb rpaduueckn pacnpe-

JleJieHHe TOTenuana B10Ib 3aMKHYTOH! ey,
uso6pa)|(eﬂuoﬁ Ha puc. 172, u, ucmoab3ys 3TO pacnpenenenue,
BhiBecTH 3akon OMa 1/s 3aMKHYTOH wemni.
© 479, V300pasutb rpaguueckd TpHMepHbl X0 NOTeHLMana
BAO/b 3AMKHYTHIX Liemel, u3obpaxeHHbIX Ha puc. 173.

Onpeaennts Ccuiy TOKa [AJS KaKIOM LENM M PasHOCTb
noTeHuHMa 0B Mexay Toukamu A u B. ConpoTuBieHuem coenu-
HUTEJIbHLIX MPOBOJOB npeHebpeub.

480, IToxasaTb, YTO /MeKTPOABHAKYLUAA CHJA B LeNu, colep-
JKalle#t raabBaHHYeCKUH 3/IeMEHT, paBHa paboTe CHJ He3JeKTpO-
CTATHYECKOrO TMPOMCXOXIEHUS NpH MNepeMellleHUd eLUHUYHOTO
NOJIOXKHMTE/IbHOrO 3apafa BLO/Mb 3aMKHYTOH uenu.
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481, Tlpu coeiuHeHMH OZHOTO MOJA LMHKA C CEPHON KHCIO-
T0i Bbiaenasiercs oxkoao 106000 xax, a npu BulieseHUH MOJA
MelH M3 MeIHOro Kynopoca norpebaserca npumepro 56 000 xaa.

Ha#itu no 3TuM AaHHBIM 3. A. C. 3jeMmeHTa JlaHuaas.

&5 , & 5 , & '
7 7z 7 7z
: : [ 1
6,>8& £,=& §,>6, =6 »
A< 51
a) o) 6) 2)
Puc. 173.

482, Jllsa »saementa Jlanusas ¢ BHYTPEHHMMH CONPOTHUB.IE-
maamn 7, =0,8 om U ry==1,3 OM M ONMHAKOBHIMH 3. A. C.
coeluHeHbl MapajneabHO M 3aMKHYThl Ha BHellHee CONMpPOTHBJE-
Hue R.

HalTu oTHOLUEHHE KOJHMYeCTB UMHKA, PACTBOPHUBLINXCSH B STHX
SJeMEHTaX 3a ONpejeseHHBbIt MPOMEXKYTOK BpeMeHH.

483. dnement JlaHusas cocTaBleH U3 a6COMIOTHO HHCTHIX
matepuanos. Ha#iTu pacXom uuMHKA H KPHUCTAJJIOB MELHOrO
kynopoca CuSO, - 5H,0, ecan saement naer tok 0,1 @ B Teue-
Hue 8 4acos.

484. B ssnemenrte [auuans Melb 3aMEHHJIM BOCKOM, MOKpHI-
THIM cJaoeMm rpadura.

OnucaTh sIBJAEHUS, KOTOpble OyayT
NPOUCXOLUTb B TAKOM 3JIEMEHTe, eCiu
COeNMHUTb MPOBOJOKON UMHK C TIpa-
(UTOBLIM CJlI0€EM.

485. Kak wuamenurcs 3. n. c. Oa-
Tapeu, u3obGpaxeHHo#t Ha puc. 174,
ecan ybparb Ieperopoiky Mexiy Co-
cynamu?

DAeKTPOJINTOM CJIYXHT PacTBoOp
CEpHOH KHUCJIOTHI.

486. OnHOpOIHBI! yroabHEIH CTep- Puc. 174,

AeHb JIEXKUT Ha 1He cocyla C 9JeK-

TpoautoM. K KOHUAM CTepxHS NMOAKIIIOYeH BOJbLTMETP, 06Janaio-
wuft 6OJbIIUM CONMPOTUB/IEHHEM. B cepenuny yroJibHOTO CTepxHA
ynupaercs UMHKOBBIA cTepxeHb (puc. 175).
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_Uro Oymer noKa3eiBaTb BOJbTMETP, €CJAH LMHKOBBIM cTep-
KeHb CTOMT BePTHUKAAbHO? Kak W3MeHATCS NOKa3aHUA BOJBLT:
MeTpa, eC/aH LUHKOBBHIA CTepxeHb Ha-
KJIOHHTb BIPAaBO HJIH BJEBO?

( C 1 487. [TIlycroresnas  mposoasuias
| cdepa paamyca R=5 cm nomelleHa
o~ » ~ B 3/IEKTPOJMTHYECKYIO BaHHYy, Hamo.-
\\\\ S HEHHYI0O PacTBOPOM MeJHOrO Kymopo-
M VL ca. B nosepxHoctu cdepn uMeercs

34,7 1 orBepcTue paanyca r=0,5 un.
i 7 Ha cxoabko  yBenuuurcss  Bec
cepbl, ec/iH OTAOKeHUE MeLH AJIUTCS
Puc. 175. =30 Mmun npH NJIOTHOCTU TOKA

B anexrpoaute j==0,01 afcn.

488. Ecmu kouzencarop, Hecywu# Ha cebe 3sapsn Q, pas-
PSAMTH Yepe3 3JMEeKTPOJUTHYECKYIO BaHHY C MOAKHCAEHIOR BOLOM,
TO BHUIEAWTCA m TrPaMMoB rpemyuero rasa. Ilo saxouy dapanes
KOJIMYeCTBO BHAEAAIOLIEr0oCs NMPH 3/1EKTPOMM3e Bel(eCTBA 3aBUCUT
TOJbKO OT KOJMYecTBa MNpPOLIEALIEr0 3JeKTPHYeCTBa. JHAUMT,
ecad paspskarb KoHaencarop depe3 N MOC/eLOBaTeNbHO cOe-
JNUHEHHBIX BaHH, TO BblaeqauTcs MmN IpaMMOB TrpeMyuqero rasa.
N MOXHO clenaTh CKOJb yroiHo O60JbIUMM U MOJyudTh Jdi0boe
kosauuecTBO rasa. Cwuras sToT ras, noJayuuM J060e KOJUUECTBO
SHEPrHH, YTO SBHO NPOTHBOPEYUT 3aKOHY COXPAHEHHsS 3HEPTHH,
TaK KaKk Haya/ibHas dHePrus 3apsKeHHOro KOHIAeHcaTopa He Gec-
KOHEYHO BeJIMKa.

B uem 3gecb neno?

489, llpun B3pbIBe TIpemyyero rasa Ha KaxIblt rpaMM mpo-
pearupoBaBLiero Bojopoxa Boueasercs 34 500 .xa..

Hcnosb3ys 9TH ZaHHble, HAHTH, NPU KaKOM HauMeHblleM 3ia-
yeHuu 3. 4. . GaTaped MOMXET NMPOMCXOAUTb SAEKTPOJU3 BOALL?

490, Ilpu saexTposaM3e MOJOXHTE/bHBIE M OTpHUATEAbHbIE
MOHBI HENpepLBHO HEHTPAAU3YIOTCS HA COOTBETCTBYIOLIMX 3/EK-
TPOAaX.

Kakune npuuunul noALepHMBaIOT KOHUEHTPALUHIO HOHOB B 3J/eK-
TPOJMTAaX HA MOCTOSHHOM ypOBHe?

B KaKkMX yuacTKax 9JeKTPOJNMTA MPOUCXOMUT MOMOJHEHUE
yOblid HOHOB?

491, Tloanas nJIOTHOCTb TOKa B 3/EKTPOJUTAX ONpENeNsAeTCHA
KaK CyMMa IBYX TOKOB — TOKa [IOJIOXUTe/blibIX HOHOB M TOKa
OTPHLATE/IbHBIX HOHOB:

J=e(m, v, +n_v.),
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TAe e —3apaAl MOHA, N W U —- KOHUEHTPAUUu ¥ CKOPOCTU MOJO-
HHUTEJIbHBIX H OTPHIATENbHBIX HOHOB.

[ToueMy KO/JMYECTBO BEILECTBA, BbIAC/AHBLIETOCH, K MPUMEDY,
Ha KaToje, CYMTAETCH NPOMOPUMOHANLHHIM MOJHOMY TOKY, a He
TOKY en v,?

492, Kakoe MHHHMAbHOe H3MEHellMe TEMNEepPAaTYPHl MOKHO
ONpeIeauTb C MOMOLILIO TePMOMAphl Xele30 — KOHCTaHTaH, eCau
u3MepuTe bHBIA NpUGOp (raAbBaHOMETP) MMEET YYBCTBUTE/b-

nocts 10™? @ u conporusnenne R =20 ox? 3. 1.c. Tepmo-

napbl pasHa 50 MUKPOBOJBLT (50‘ 10°° a) Ha rpauyc, a ee co-
NpOTHBJIEHUE I =5 OM.

493. Temneparypa ropsuux cnaes Tepmobarapeu ¢, = 127°C,
XONOAHBX £ ==27°C, 3. A. c. Garapen &=4 8. Jas nonaep-
JKaHud TMOCTOSHHOM TeMNepaTyphl HarpeThiX CNaeB K HUM B elH-
HHLY BpeMeHH NOABOAUTCA ABE KajJOpHM Tema.

K Garapee noAkJioueHa 34eKTPOJMTHYECKAs BaHHA C PacTeo-
poM Meanoro kynopoca. Kakoe nanboaswiee (TeOpeTHuECKH)
KOJAUYECTBO MeAM MOXMET OTJAaraThC Ha KAaTOAE B EAUHHIY
BpeMeHn?

494, Yepe3 akKyMmyJaTOp C BHYTPEHHUM CONDPOTHBJIEHHEM r
u 9. A. c. & reyer 1ok cuaoft /. Yemy paBna pasHocTb noreu-
LHAJOB HA KJeMMAaX aKKyMmyasaropa?

495. BouabT™erp ¢ conpotusiachneM R, = 100 omx, noaxmo-
yeHHHIl K KJeMMaM S5/JeMeHTa, MOKa3hiBaeT pPasHOCTb MOTEHUHA-
aoB V=2 g. Ilpu 3aMblkaHuM 3TOrO ke 3JE€MeHTa Ha CO-
npotuBaeHde R ==15 ox BK/IIOueHHLI B LeNmb ammepMeTp HO-
kasbiBaer cuay toka [=0,l1a. Ha#itu 3. 1. c. 3sxaemeHrTa,
€c/d CONpOTHBJIeHUE aMmepmeTpa R, =1 oux.

496, Ilouemy ranbBaHHYeCKHH 3/1eMeHT C I"‘H}"
9. I. C. B HECKOJAbKO BOJLT MOXET AaTh 3Ha-

uuTedbHBIA TOK, @ 9JeKTPOCTATHYECKAA MallMHa u

€ 3. 1. C. B JECATKH THICAY BOJbT 13ET TOK

HHUYTOXHOM CHJILL? H
497. CocranieHa uens, u3o6padieHHas Ha G &4

puc. 176. Konmencarop C, npo6Gut u compo- Puc. 176.

THBNEHUE MeXLy ero IJIaCTHHAMH KOHeuHO.
Yemy OyazeT paBHa pasHOCTb IOTEHLHMANOB MeXAy IJIacTH-
HaMy KaXIOro M3 KOHAEHCATOPOB, eCJH 3aMKHYTb K4 K?
498. B kakoM cJayuae JABa NOCJAEAOBAaTebHO COENHHEHHHX
raJbBaHUYeCKUX SJEMEHTd, 3aMKHYTHX la BHellHee COMNPOTHUBJE-
HUe, JAAyT MeHbIUHH TOK, UeM OJMH M3 ITHX 9JEMEHTOB, BKIIO-
YeHHBIft HAa TO ke CONPOTHBACHUE?
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499, Ilna onpeleneHust MeCTa MOBPEXKLACHUA HUIOMALUH MCHKIY
TIPOBOAAMU ABYXNPOBOAHON TenedOHHON MuHUM AauHOR L==5,6 xu
K OLHOMY ee KOHIly mpucoeiuHuan Gatapeio ¢ 9. 4. ¢. & =24 s.
[lpu sTOM OKa3an0Ch, 4YTO ecau MNpPOBOAA Yy APYroro KOHLA
JHHUH PA3OMKHYTH, TOK uepe3 Gartapelo paseH [,=1,5 a,
a ecaM 3aMKHYTbl HAaKOPOTKO, TO TOK uepe3 GaTapeio paseH
I,=2a. Tok KopoTkoro sambikatiua 6atapeu /3 =96 a. Conpo-
THBJIEHUEe KaXAOro MpoBOAad JHHHH 7 =7 oM.

Haiitn conporusienne H304AUMH R B MecTe MOBPEWALIIHA.

500. TanbBaHuyecKue SJMEMEHTH C 3. 4. C. §; =2 8 u &, =
=1,5 8 coenuHensl no cxeMe, YykasanHo# Ha puc. 177, a.
BoabT™MeTp, Hyab KOTOPOro ua-
XOLUTCA MOCepeauHe MKabl, Mo-
KasblBaeT HampsikeHne u, =1 8,
NpHYEM ero CTpe/Ka OTKJIOHAETCA
B Ty e CTOPOHY, YTO U [pH
pasoMkHyTOM KaIi0ue K.

Yro 6yner noKa3kBaTh BOJIbT-
MeTp, €CaH COeNHHUTb NMpuGOopbLI
no cxeme puc. 177,67

TokoM, OTBeTBIAIOLINMCA B
BOJALTMETP, MOXHO mpeHeOpeub.

6501. Pewnts 3anauy 500 npu

Puc. 177. YCAOBHMH, 4YTO MpPH 3aMKHYTOM

kmoye K (puc. 177, a) crpeaxa

BO/ILTMETPA OTK/OHAETCH B CTOPOIY, NPOTHUBOMOJOXHYIO TOH,
YTO NpPU Pa3OMKIYTOM KJloue.

502. Ilsa saementa ¢ 9. 4. ¢c. &, =28 u & =1 8 coenu-
HeHbl MO cxeMe, ykasaHHo# na puc. 178. CompoTtusieuue
R =0,5 om. BuyTpeHHHe CONPOTHBAEHHA Ie- &
MEHTOB OJUMHAKOBH M paBHH 1 oM Kaxioe. T

___|}._
+ -
R

Onpenenuts CHABL  TOKOB, MNPOTEKAIOLINX
yepe3 o9JjeMeHTH W compoTuBienne R. Co-
NPOTHBJEHHE MNOABOAAIIMX NPOBONOB He yuil-
TBHIBATb. A+-"WW— &

503. [Tpu kakoM 3HaueHUH CONPOTUBACHHA R
B cxeMe 3azauu 502 TOK uepe3 rajibBanuyeckuit L—-I &
a/eMent ¢ 9. A. C. & He nofimer? t }'T_

IMpu kakux R TOK uyepe3 ITOT SJAEMEHT Puc. 178.
GyxeT HanpaBJAeH NPOTHB 9. A. C. dJeMenTa?

504. MoxHo a1 ¢ moMmoUIbl0 24 aKKYMyJAATOPOB, Kamablh
H3 KOTOPHIX MMeeT 3. I. €. & =2 8 u BHyTpeHHee CONPOTHU-
BaeHne r==0,3 om, COeJuUHAA MX B OTAE/Ablble OLMHAKOBbLIE
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Tpynnsl, NOMYYHTL BO BHellHe# uenu conpotusnequeM R =0.2 o
u 1ok [==21 a?

© 505, DMIEKTPUUECKYIO TJIUTKY, PACCYHTAHHYID HA HAMPSKe-
e 220 s, TpeGyerca nepenesaTb, He MeHsAs "M He YKOpauuBad
cnupanu, Ha 110 8 Tak, uToOBl ee MOIIHOCTb OCTAa/naCh NMpexHelt.

Y10 HyXKHO 5J5 ITOTO clenaTb?

506. Jlamnouka Haka/luBaHWsA, CONPOTHBJEHHE HUTH KOTOPOH
B HarpeToM coctosuud R=2,9 xon, nmomeluieHa B KaJIOpHMETP,
colepawuil cMecb BOIABI CO JbAOM.

Yepe3 CKOJIbKO BpeMEHH KOJNHMYECTBO BOAbl B KaJIOpUMETpe
yBeJqMuuTCA Ha m =15 2, ecinm BKAIOUATb JAMMOYKYy B CeTb
¢ HanpsbkeHueM u =220 8? YaenbHad Tena0Ta NiAap/IeHus Jbla
A =280 raafe.

507. DaekTpuueckad JaMmouka ¢ BOJL(PAMOBOH HUTHIO
notpebaser mowHocTe 50 sm. TeMmnepaTypa HuTH Npu FOPeHVH
aamnoykn 2500° C.

Kakyw MowHOCTb OylieT MOTPe6aATb JaMmouka B IepBblft
MOMEHT Tmoc/le BKJIOYEeHH ee B ceTh? TemmepaTypHut Ko3ddu-
LHEHT COMPOTHBJEHUS BOJbdpama a =45 1072 Zpad *

508. [MoueMy npu BK/IOYEHUM B CeTb HarpeBaTe/NbHOTO MpH-
60opa Goabwoff MOLLNOCTH (HANMpUMeEp, SJEKTPOYTIOTa) HaKad
JAMOOYeK B KBapTHPe Cpady Me 3aMeTHO Majaer, a 4epe3 He-
60/1bIION TPOMEKYTOK BpPEMEHM BO3PACTaeT, LOCTUras NPUMEPHO
npexHel BeJIHUnHbI?

509. IlpoBomka u3 MarucTpaid B 3JaHHe OCYILECTB/IEHA
nposonoM conportusiaenueM Ry=0,5 ox. Hanpsxenue B maru-
CTpaau MocTosHHO u pasno U,=127 s.

KakoBa MakcHMaJbLIO JOMYyCTHMAs MOLIHOCTb MOTped.aseMoi
B 31aHMM DJEKTPOIHEPrHH, €C.T1 HaNpsKeHHE HA BKJIOYAEMBIX
B ceTb Npubopax He NOMKHO nanath Huke U =120 g?

510. Duaexrpuuecku#t vuvaliHuk umeer xBe oOMoTku. [lpu
BKJTIOYEHHH OLHOM W3 HUX OH B3aKMMaeT yepe3 f; MUHYT, NpH
BKJIIQYEHHH JpYyro#t — uepes f, MUHYT. .

Yepea CKOJbKO BpeMeHHM 3aKUMMT uyalHuk, ecnii obe 0OMOTKH
OJHOBPEMEHHO BKJIOUUTh IOC/EN0BATEIbHO, NMApaJielbHO?

611, DiekTpuyeckufl KHNATHAbHMUK HMeeT TpH OOMOTKAH.
Ecau coeaunuts nBe OOMOTKM mapajielbHO, MOLKMOUMB K HHUM
TpPeThl0 TNOC/JAENOBATENbHO, TO TNpPH Pa3MUYHBIX KOMOMHAUHUAX
obMoTOK BOJAa B Oake 3akunaer coorsercTsenHo 3a 20, 40,
16 mun.

3a CKOJbKO BpeMeHH 3aKHUMHT BOJA, eCAH BCe OOMOTKHM CO-
eAnAnTb 1) moc/e0BaTe/bl0? 2) mapanielbHO?
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512, [louemy npw NPOXOXKAEHHH MO NPOBOLHHUKY INOCTOSIH-
HOTO TOKa KOJMYeCTBO BbillefelHOM 3ueprun pasuo QU, rae
Q — nporexwntt 3apaa, a U — pasHocTb MOTEHUMANOB, a NpiH
paspsaie KOHAEHCATOpa BblIeNASTCSH JHeprHsA, paBHas QU/2?

513. Ilpu nmepenaue 3anekTpO3HepruM Ha GoJIblUNe PaccTofi-
HHS C NOMOLIbI0 TpaHchHOpPMATOPA MOBHIUAIOT HANpSKEHHE TakK,
uytoObl NMPU TOH iK€ MOIWIHOCTH CHJAa TOKa CTana MeHblle,
INo saxony [xoynas — JleHua KOMMYECTBO BBLAENEHHOTO B NpO-
porax Temna Q=0,24 /2Rt u, creloBaTenblO, NOTepU Ha
peigeNeHde Tenaa GyLyT MaJjbl NPH MAanbIX TOKax.

Ho Bexs, ¢ xpyro#t cmpoam,.Q=0,24—L‘{?E t, T. e. KOJH-
YeCTBO BbIAE/ICHHOTO TeNJaa PacTeT C POCTOM HAaMpsKeHUs.

Pa3bsacHuUTL, mnoYyeMy e yBeJMYCHHE HANMPSKEHHs Bejer
K SKOHOMHHM 3/IEKTPOIHeprHM INpH Nepelaye ee Ha OGOJbLiHe
paccrosuus.

614. Tlpu nocieaoBaTenbHOM BKJAIOYEHMM B uenb Gataped
JIBYX ONWHAKOBHIX JIAMMOYEK NaleHue HANpSIKEHUs Ha BHYTPeH-
1ieM COMpOTHBJISHHM GaTapeu COCTaBJASeT p% OT 3. 4. ¢. Homu-
Ha/nbHOe HanpsikenHe nutanusa JgamMnouku U 8, a HoOMuHa/blas
mowocts W oam.

Onpenenntb BHyTpeHHee CONPOTUBJeHHE r GaTapew.

515, Axkymyastop ¢ 3. 4. ¢. $=108 u BHYTpeHHUM cO-
npoTuBaeHueM r==1 Om 3aMKHYT Ha BHelllee COMPOTHBAcHUE R
M BHIZENSET Ha HeM MoWHocTh W =19 sm.

Onpesennts pasHocTb noteHunanos U Ha KjeMMaX akkymy-
asgtopa. B yem mpuuMHa HEONHO3HAYHOCTH pe3yJbraTa?

516. Kaxyio MaKCHMaJbHYI0 MOJIE3HYI0 MOLHOCTb (MOLHOCTb,
BbILEJSAEMYI0 1A BHELIHEM CONPOTHBJEHHH) MOXeET BHLLEJUTb aK-
KyMyJsatop ¢ 9. 4. ¢. =10 8 u BHYTPEHHUM COMPOTHB/IEHMHEM
r=1 own?

KakoBo mpr 3TOM cOmpoTHUB/IeHME BHellHelt uenu?

617. Onpeneauts KO3pPHUUUEHT NOJL3HOrO AeHCTBUA 1 aK-
KyMynasTopa B 3amayax 515 u 516.

Kak 3aBucuT ko03¢pHUHMEHT noJae3HOro AeHCTBMA OT BHel-
Hero CONpOTHBJEHH NPH HEM3MEHHOM BHYTPEHHEM COMpPOTHUB-
JIeHUU? ’

Kak npu 3TOM MeHsieTci NoJjie3Has MOLLHOCTb?

Mo:keT M v paBHATbCA eXUHHLE?

518. K. n. 1. McrounMka TOKa, 3aMKHYTOTO Ha BHellHee
conporusaenne R, 1, =60%.

Kakos 6ymer K. m. A. 7, €CAM YBeAHYNTb BHELIHEE CONpo-
THBJEHHE B LUECTb Pas?
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519, 3apaaka aKKyMyJATOpa C Haya/JbHOM 3JMeKTPOABHKYLER
cumoit & ocyulecTBaseTc 3apAAHOM cTaHuueH, HanpsKeHue
B.ceTH KoTopo#t pasHo U.

BuyTpeHHee cONpOTHB/AEHHE aKKYMYJISTOpa .

OnpeneauTs MOJE3HYI0 MOLIHOCTb, PACXOAyeMyio Ha 3apaiKy
aKKyMyasTOpa, H MOIUHOCTb, PACXOAYEeMYIO Ha BblAeAeHHEe Tela
B aKKyMyJaarope.

520. ITpepbiiaeT /M MOJie3Hass MOLIHOCTb, pPacxoayemas Ipu
3apsaake aKKyMyaaTopa, Bblle/feMoe B HeM Temao?

521. lo npoBoAHMKY TeyeT TOK, cuna kotoporo / =10 a.
[Taomwans MONepeyHOro ceyeHus NMpPOBOAHMKA S =25 cm?, a uucio
cBOGOIHbIX 9JeKTPOHOB B 1 cu3 npoBoaHuKa
n= 10%,

Onpefe/uTb HANpaB/AeHHYID CKOPOCTb 3JeK-

TPOHOB U, CYUTasA ee ONMHAKOBOM N/ BCeX 3JeK-
TPOHOB.

522. Metaanuuecku#t MpAMOYro/bHbift napaJ-

Jenenunen C pasmepaMu ctopod d, b, ¢ (d>>>c; a
b>>>¢) ABMKETCS C YCKODEHMEM a B HampaBaewnn ©
MeHblue# cTopoHbl (puc. 179). Hatttu nanpsiken- Puc. 179.
HOCTb 9/IEKTPHUECKOrO N0/1S, BO3HHKAIOLEr o BC/e -

CTBHE YCKODEHHOrO JBHXEHUA MeTalIuuyecKoro 6pycka, a Takxke
MJIOTHOCTb SJEKTPUUECKUX 3apsA0B Ha OGOKOBLIX MOBEPXHOCTAX
6pycka, nepneHIUKyJASpPHbLIX HaMPaBJAEHHIO JBHKEHUS.

528. CnuomHo#t MeTalaudecKuit LUIMHAD paauyca R Bpa-
1aeTcsd C NMOCTOSHHON yr/a0BOH CKOPOCTHIO .

HafiTu 3aBUCMMOCTb HaNpPSHKEHHOCTH INOJAS OT PACCTOSHUSA
10 OCH LUUWIMHAPA M Pa3HOCTh MOTEHUUAIOB MEXAY MOBEPXHOCTHIO
HUJIMHAPA U OCBIO.

§ 21. DaexTpHueckHii TOK B rasax H BakyyMme

524, Byner a4 MpOMCXOAHTH T/elOUMHA pas3psia, ecau noMe-
CTMTL aHOA B 006/4acTb TEMHOrO KaTOAHOIO NpPOCTPAaHCTBA
(06/1acTb KaTOAHOrO MajeHUs MOTeHuuana)?

525, Ha puc. 180 n3o6paxena cxema peHTreHOBCKOH TpyOKH
€ XOJOAHBIM KaToAOM. K — KaTtoa, A — aHod, A, — aHTHKaTOL.
Mexay aHomoM M KaTOAOM CO313eTCA BLICOKOE HampsKeHue.
DaeKTPOHBI, yCcKOpeHHble BOM3H katoaa (B 006JacTH KaTOZHOrO
najeHus noTeHuuana), ¢ Goablwo ckopocTbio OGomGapaupyloT
aHTHKATOA M NAIOT HAYal0 PeHTTeHOBCKHM JyuaM.

Has vero p. TpyOky BBeAeHLl ABd I/MEKTPOAA: anO4 M aAHTH-
KaToA, BMECTO OAHOro?
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526. TITouemy aHOmN M aHTMKaTOXL PEHTTeHOBCKOW TPyGKu
CcoeayMHeHbl NPOBOAHUKOM (cM. 3ajauy 525)? Yrto npousoizer,
€CM aHTHKATOL GyleT M30JMpOBaH?

A
¥ { \
_——‘\_\/_—/ -
Puc. 180.

527. Ha puc. 181 usobpaxen cueruux efirepa — Mioasnepa
9JeMeHTapHbIX uyacTHiL. Mexay kopnycoM Tpy6kn A M TOHKOH
NpPOBOJIOKO# @b co031aeTCs BHICOKOE
HanpskeHue, JHLIb HEMHOIO MeHblliee
«KPHTHYECKOTO», HeOOXOLUMOro 1is
3aXHUraHus paspsaa.

[Tpu monanaHuu B cueTYHK OLICTP Ol
3apAKEHHON  YacTHUUBl  MPOMCXOAUT
MOHH3aLUMA MOJIEKY/ rasa U HaunHaeTcs
paspsaa. Ilpoxoxnenue mo uenu TOKa

Puc. 181. COMPOBOX/JaeTCs MaJeHHeM Hampshke-

HUsl Ha OO0JIbLIOM CONpPOTHBJIEHMH R.

D10 maneHHe HANpPSOHKEHUS PErHCTPHPYETCS MOC/e YCHUJIEHUS COOT-
BETCTBYIOIIMMU yCTPOHCTBAMH.

Jns Toro uyrobbl CueTYMK OTBEYaJl CBOEMy Ha3HAYCHHIO,
HeoOXoouMO OBICTpOe raileHue BbI3BAHHOTO uvacTHLeH paspsna.
Bcaenctsie Kako#t MpUYMHBL NPOMCXOLNT rallieHue
paspsana B cxeme puc. 1817

528. K UCTOYHHKY BBICOKOTO HampsXeHus uepes
conporusienne R =103 ou nonkaIOYeH KOHIEH-
catop eMKocTblo C =8 ¢ C PacCTOSHHEM MeXn1y R
nnactudaMun d =3 mam (puc. 182). .

Bosayx B npocTpaHCTBe Mexay NJIAaCTHHAMH é
KOHIEHCATOPa HOHU3NDYETCS PEHTTeHOBCKUMH Jy- l-.}—q
yamu Tak, 4to B 1 cud ob6pasyerca n=10% map
MOHOB B CeKYHLY. 3apsl Ka}JAOoro HOHa paBeH Puc. 182.
3apsny 9JEKTPOHA. ’

Hafitu nanenue Hanps:keHus Ha CONMPOTUBJAeHHM R, cuuras,
YTO BCE HOHbl JOCTUTAOT INJacTHH KOHAEHCATOpa, He ycneBas
PpeKOMOUHHPOBATD.
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529, Yro npousohiner ¢ ropsaue# 3aexTpuyeckoft Ayro#,
ecnu CWIbHO OXJAaAuTb OTPUUATENbHBIR yroap? .Uto Gymer npu
OXJidWieHHH TIOMOWUTENbHOTO yraa?

530. IloueMy Ha 37eKTPHYECKOM YTIOTe C TEPMOPEryaaropoMm
HMeeTcs HAlMHUCh: «TOJbKO HJIs NMepEeMeHHOro TOKay?

531. Kakyio sHepruio B sprax nprobpeTeT 3JeKTpoH, npoias
B BAaKyyMe Pas3HOCTb NOTeHUuasoB B 1 8?

(B atomHO#t ¢H3MKe 3Ta SHeprus MPUHUMAETCSH 33 ENHHULY
9JIEKTPOH-BOJIbT. )

532. CoBnanaer a4 TPAaeKTOPHUS NBHKEHHA 3apPAIKEHHOH ua-
CTHUB B 3JIEKTPOCTATMYECKOM TOJIE C CHJIOBOH JuHHeR?

533. lllupokas MeTannuyeckas MJIAaCTHHA COedMHEHA C 3eMiel
uepe3 rajpbBaHOMeTp. Bpo/b npsaMOi, npoxonsiled Hal mjacTu-
HOH Ha PACCTOfIHMM, SHAYMTEJbHO MeHblleM, YeM JuHeHAHble pas-
Mepbi CaMOfi IIACTHHB, [POJeTaeT 3apsxeHHbIlt wapuk (puc. 183).

Hapucosars (npubau-
3UTeJbHO) TpaduK 3aBHCH-
MOCTH TOKa 4epe3 rajabBaHo-
MeTp OT BpeMeHH.

N
VA, 7 7 _/—-

Puc. 183. Puc. 184.

534. Ilo Meranivyecko# TpyOe MNepeMEHHOrO CEYEeHHs IBH-
xeTca afekTpoH (puc. 184). Kak 6GyneT MeHATbCA ero CKOpOCTb
npd UPHOMMKEHUH K CYXeHHIO TPyObi?

5356. Mexay HuTBIO Hakana, MCOycKawoule# 3JeKTPOHBI, U
NpPOBOJSAIIMM KOJbLOM CO34aHa ' pasHOCTh moTeHuwanos U
(puc. 185). DieKTPOHB IBMKYTCH YCKOPEHHO BLOJAb OCH KOJblla.
Ilpu 9TOM UX KHHeTHYeCKasds SHeprus
yBeAHYUBaEeTCs, B TO BpeMsi Kak Oara-
ped, cO3nalollas pasHOCTb MOTEHUHMa-
aos U, He coBepiaer paboTH, Tak
Kak Tok B uenu He uuet. (IIpenmona-
raetcs, 4TO 3JEKTPOHbH He MOMAaloT
Ha KOJbLLO.)

Kak 3ro corsiacoBaTb ¢ 3aKOHOM Puc. 185.
COXPaHeHHsl SHepruu?

536. [To ToHkoMy Ko/blly paanyca R paBHOMEPHO pacmpe-
IeseH 3apsan —¢. Ha#itu CKOpPOCTb OTPHIATE/NBHONO TOYEUHOrO
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3apsla — ¢ B MOMEHT NpoxoxJieHus uepe3 uentp O Koubla,
eCcau 3apsl — ¢ NEepPBOHAYaJIbHO HAXOAMJCH B COCTOSHHM TIOKOS
B JIOCTaTOYHO VAQJEHHOH OT KOJbla Touke A Ha ero ocH
. (puc. 186). Macca sapsna —gq
2. paBHa m. KoJablLO HENOABHXKHO.
Sorm— 4 ' 537. TIlaacTvHbl  NJAOCKOrO
- KOHAeHncatopa emxoctH C, oOT-
CTOfilllde Ha paccrosHue [ Apyr
Puc. 186. OT Apyra, Hecyt 3apasbl -+ Q

n—Q.

DneKTPOH BJeTel B CepPelMHY KOHIEHCATOpa CO CKOpO-
CTbIO ), HaNpaBJeHHO# Napa/iejbHO NJAACTHHAM.

YeMmy paBHa CKOPOCTb 3JEKTPOHA Ha AOCTATOYHO GOJbIIOM
PaccTOSHHH OT KOHAeHcaTopa?

KakoB XapakTep MaMeHeHus CKOPOCTM 3JeKTpoHa (no abco-
JIOTHO# BeJHUYMHE) NPH ero ABHXKEHHM BHYTPH H BHE KOHIeHcaTopa?

Paccmorpers Tpu cayuas:

1) anexTpOH B HauaabHbIl MOMEHT HaXOAUTCH HAa pPaBHOM
PaccTOAHMM OT MJACTHH KOHAEHCATOpa;

2) 3M€KTPOH HAXOIMTCA B HauyaMbHBIfi MOMEHT Ha paccTof-
HUY [/4 OT NOJIOXKUTEJNbHON IJIACTHHbI;

3) Ha pacCTOsHHH [[4 OT OTpMUATENbHOR NIACTHHBI.

538. Tpuon npaMoro Hakaja BKJIOYeH B Lenb, H300pa)eH-
Hyl0 Ha puc. 187. 3. 1. c. anopHo# Garapeu &, = 80 s, Garapeu
nakana §,=06 8 u cerouHoft GaTapeu
€,=2 s. UL

C kaxkumu oHeprusmu OynyT sjeK-
TPOHB JOCTMraTh aHoja Jamnbl? Kax
HBMEHHTCH IHEPrus SJEKTPOHOB, JIOCTH-
TAIOWMX aHONA, ecau 9. L. C. & Oymer g
U3MEHATHCA 1O BEJHYHHE WJIM Jaxe ne-
PeMEHHUT 3HaK?

AHOIHBI TOK CYMTAThb MajbIM IO Puc. 187.
CPaBHEHMIO C TOKOM Hakaja.

539. AHOZHEIH TOK HEKOTOPOH JBYX3/JEKTPOIHOR JaMIibl
B OMNpele/cHHOM HHTepBajJe HAamMpsiKeHM# MoxeT OHITb CBfA3aH
C pasHOCTbI0 mOTeHuManoB U, Mewly 3/eKTPOAAMH ypaBHeHHeM
l,= AU, BU.

Ha#ity aHopHbIR TOK, ecaMm Takas Jamna BKJIOYEHA MOCJe-
Jl0BaTeIbHO ¢ conpoTuBieHueM R, =20 xosx B uenp Oarapeu
¢ a. 4 c. &=120 s [Has npauso#t namnet A==0,15 mafs,
B=0,005 #a/8%, BuyTpeHHuM compoTuBJeHHEM OaTapeu npe-
nebpeyb, -
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540, JlBe 3/eKTPOHHHIE JaMNbl COEAUMHEHB MapanenbHO H
BKJlOYeHH B uenb Garapen ¢ 3. 4. c. $ =300 ¢ nocuaenosa-
TeJIbHO ¢ conpoTuBieHueM R =4 xom (puc. 188). 3aBucumocTsb.
aHONHOTO TOKa [ OT aHOAHOrO Hampsikenus -U, nias kaxao#
U3 JaMn MoxeT ObiTb NpHOMMMEHHO TpeAcTaBleHa B BHIE

i=AUa—|—BU§, rae ans oano#t jgamnut A, =0,07 wma/s,
B, =0,005 maje’. Jaa npyro#t aamnst A,=0,03 xa/s,
B, =10,01 na/s?. .

Onpenenntb aHOAHbIE TOKH J1aMIL.
BuyTpenHum conporusiaeHueM 6a-
Taped MOXHO npeHeOGpeub.

o

Puc. 188. Puc. 189.

541, daexktponnas Jjamna (oaus u3 Tpuomos 6H8C) Bk.io-
ueHa B uenb Oarapen C 9. A. ¢. =250 8 moc.enoBaTe/bHO
¢ conportusieHneM R =10 ox (puc. 189).

CeTka JaMnH COeJHHEHAa C OTPHULATe/JbHBIM NOJIOCOM Gata-
peiixu (§; =3 8), a Karon C MOJOXHTEILHLIM €€ TOJIOCOM.
IManenne HanpsiKeHUs Ha CONPOTHBJAEHMM R TPU ITOM LOCTHraer
U,=95 s.

Ecau ke B Uenu ceTKH CTOMT Garapetika ¢ §, =6 8, 1O
pasHoCTh NMOTEHIUMaN0B Ha conporusienun R Oyner U, =60 s.

KakoBa OyzeT pa3HOCTb NOTEHUHANOB MEXAYy aHOAOM H
KaTtonOM JaMmbl, eC/JH 3aMKHYTb HAaKOPOTKO CeTKy M Karton?

B paccmaTpuBaeMoit 06GaacTH M3MeHeHH# NOTEHLMANAa CeTKU
CUMT3Tb CETOYHYI0 XapaKTEPUCTHKY JaMMbl NPAMOH JauHuel.

542, Tpu OIUHAKOBBIX 1MOAA, aHOLHbIE XapPaKTEPUCTHUKH
KOTOPLIX MOTYT ObiTb NPHOJIHXEHHO TNpPeACTaBAEHbl OTpE3-
KaMH NpAMbIX:

I,=0 mpn U, <0,

I,=kU, mpn U,>0,

rie k=0,12 mafs, BkJOYEHH B LENb, KaK INOKa3aHO Ha
puc. 190.
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Hauepruth rpaduk - 3aBucuMOCTH TOKa / B Henu OT Hanps-
wenua V, ecam §,=2 8, €,=05 6, €;=7 6, a V wmoxer
MeHatbes oT —10 8 no 410 6.

G-

~
7
JAg:

& & é i
1 T =T
Puc. 190.

543. BroiuucauTb  YYBCTBUTEAbHOCTb  3JIEKTPOHHO-JAYYeBOH
TPYOKH K HANpPSKEHWIO, T. €. BCAMUMHY OTKJOHEHMA NATHA Ha
SKpaHe, BbI3BAHHOTO Pa3HOCTLIO MOTeHUHaJOB B 1 8 Ha ynpa-
BASIOINX MJacTUHaX. JJWHA ynpaBafiowux naactvH [, paccros-
HHE Mexnay HMMU d, PacCTOSHKME OT KOHUA MAACTHH 10 3KpaHa L
M yCKOpsiollas pasHOCTb noTeHuuanos U,

§ 22. Maruutnoe noje TOoka. JleficTBME MarHUTHOrO moas
HAa TOK M ABHXYUIHECH 3apsibl

544, OnpeneanTh PasMEpPHOCTb U BeJUUYMHY KOdbduunenrta &
B BHIPQXEHHU I/ HaNPSXKEHHOCTH MArHUTHOTO IO/S COJeHOHAa

H=k. 4zl % » ecan H usmepeso

‘B 9pcTenax, a / B cucreme enu-
nun Crea.

PasMepHOCTb 3pcTesa cosna-
LaeT C Pa3MepHOCTBbIO Hampsxen-
HOCTH 3JIEKTPUYECKOTO MOAA B CH-
creMe CI'C3.

545. Ha rToHKOe xkeae3Hoe
KoJablo pasuyca R =10 cx namo-
. “ TaHbl ABe OGMOTKH, KOTOpHE COoelil-

HeHbl TaK, KaK l10Ka3aHo Ha puc. 191.
IlepBas o6moTka umeer 2000 BuT-
‘ koB, a Bropast 1000 Burkos. Hatru
oo HanpsHKEHHOCTb  MarHUTHOTO NOJs
Puc. 191. BHYTPH KOJIbLA, €CJIH MO OOMOTKaM
tever Tok /=10 a.

546. ITo Geckoneuno nauHHoMy nposoxHuky ABC, usorny-

TOMy NOA TpsAMBLIM yriom, Teder Tok [ (puc. 192).
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BoO CKOMBLKO pa3-U3MEHHTCS HAMPSHKEHHOCTb MATHUTHOTO MOJAS
B Touke M, ecan k Touke B ppucoeausnTs GECKOHEUHO AJAMH-
Hpil npamoRt npoeon BD rak, uto6ul TOK / pa3erBasJcs
B TOuke B Ha 1Be paBHble ya-
CTH, a TOK B mpoBoanuke AB
ocrajics Obl MpexHUM?

Ykasauue. Tlpunare BO 4
.BHHUMA@HHE, 4TO Hal'lpﬁ)l(eHHOCTb
MAarHUTHOTO TMOJA, CO3JaHHOTO
B HEKOTOPOH TOYKe MajdbiM 3Je-
MEHTOM TOKa, NepheHAHKYJApHa
TJIOCKOCTH, conepxauied 3TOT
9/1€EMEHT W PaiMyC-BeKTOp, Npo- 4
BeleHHbI# OT 3JieMeHTa TOKa Puc. 192.

B IaHHYIO TOYKY.

547. Ilo npoBOAHUKY, PACMOJOXKEHHOMY B ORHOH MJIOCKOCTH,
Kak u3oOpaxedo Ha puc. 193, rteuer Tok. HafiTH Hampsxen-
HOCTb MArlMTHOTO MOJS B MPOWU3BOJLHOH TOuKe JuHMH AB,

ABAMOLIEHCA OCbI0 CHMMETPHUHU
} NpPOBOAHHKA.
\_'__BK P 548. Kax pacnonomurcs
i 1 | maruurnas CTpe/iKa, NOMelleH-
i | Ham B uenrpe oapHOCJOHHOrO
i | TopounanbHoro cosenouna, no
| | KOTOpOMy TeyeT MOCTOSHHBLIA
i
|
1
|
]
I

M

| e e o e —0

——— P — — —

TOK?

549, [Ilo O6eckoneuHoi
NpAMOJIMHEAHOH TOHKOCTEHHOM
TpyGe Teuer TOK /.

YuuTbiBas, 4TO HaNpsHEH-
HOCTb MArHUTHOTO MOJist GeCKo-
HEYHOro NpsMOro MpPOBOAA Ha
PAacCTOSIHUM 7 OT HEro mpo-
NOpUMOHaAbHA Beauunne /fr,
OnpeeauTh HAaNpPsHKEHHOCTb MAarHUTHOTO NOJS B IPOHM3BOJLHOM
TOUKe BHYTPU TPYOHL.

550. YuuThiBas, uTO HaNpsKEHHOCTb MArHUTHOTO MOJIA BHYTPU
JLJUHHOTO UMIMHIPUYECKOrO MNpOBOAHMKA H =k 2%jr, rne
J — NIOTHOCT TOKAa, a r — PacCTOSIHHE OT OCH NPOBOAHMKA,
onpejeiuTh HaNpsKEHHOCTb NOJS B MPOU3BOJNLHOM TOYKE NJHH-
HOH UMIMHAPHYECKOH TNOJOCTH BHYTPH mpoBoiHHMKa (pHc. 194),
N0 KOTOpPOMYy TedyeT TOK maoTHoctH j. Ocb moJjocTd napai-
JieJiblia OCH NMPOBOJHMKA W HAXOAUTCA HA paccTosdud d OT hee.

Pric. 193. Puc. 194.
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551. HaueptuTb pacnpeaedeHue CHAOBHIX JIMHUR MarHuTHOroO
nojs B MOJOCTH UMWIMHAPHYECKOrO HPOBOAHHKA, OMUCAHHOTQ
B-3anaue 550.

552. Onpenenutb pa3MepHOCTb M BeaHuyuHy KosdduunenTa &
B BbIpAXEHUM AJ CHaAbI, AeHCTBYIOILER CO CTOPOHBI MarHWTHOTrO
noas Ha Tok F =kHIlsing, ecau H usmepeno B spcrenax,
a [ — B cucteme eaunun CrcCa.

553. DBynmeT aM NAOTHOCTb NOCTOAHHOTO TOKA, TEKYLUEro
N0 UMIHHIPHYECKOMY MPOBOAHMKY, MOCTOAHHOM NO BceMy ceue-
HHIO NPOBOAIUKA?

6554. I'pomooTBoa OHLI coenuHen C 3eMaeH KpPyriaoft MexHolt
Tpy6oukofl. [Mocse yaapa MoaHHM GhIAO OGHAPYKEHO, YTO TPy~
6ouka mpeBpaTuaach B KPYTJABH CTepxeHb.

OGBbACHUTb, B 4eM MPHYMHA ITOrO SABJECHHA.

665. IMo ToscTO O6MOTKE CONEHOHAA KPaTKOBPEMEHHO Mpo-
MyCKalT OyeHb 00/abLIOR TOK.

OnucaTs KayeCTBEHHO XapakTep AedopMaiud OOMOTKH.

556. MariiuTHas cucTeMa rajabBaHOMeTPa COCTOMT U3 MarHuTa,
MO/IIOCHHIX HaKOHEeYHHKOB A, B M UMAMHAPA U3 MATKOro Xelje3a

(puc. 195). MaruuTHble CHAOBbLIE

JAMHHH B 3330pe MeXIy HaKoHey-

HMKaMH M LMJAHHADOM MepHeHAMKY-

JAPHB! I0BEPXHOCTH UnIMHApa. Ha-

NPSHKEHHOCTb  MArHUTHOTO  MOJA

pasHa H. B 3asope #a ocu O mno-

MelltleHa MNpPAMOYTOJbHAA KaTylIKa,

umeiomas n ButkoB. CTOpOHH Ka-

TYWKH NapanielbHbl AHaMeTPy MU

obpasyromef uuaunapa. Ilaowazne

‘Q‘ kawaoro sutka S. K ocu Karymku

npuUKpenjed KOHeL  CHHpalbHOR

NPYXKWHB, TaK YTO MPU HOBOPOTE

KaTyLIKY Ha yroa a NPYXKH1Ha BC/el -

Puc. 195, cteue gedopMauun cosgaer Bpa-

WAIOWUHR MOMEHT Ra, cTpeMawuics

NOBEPHYTh KaTyWIKy B NOJOMeHHe pasHoBecusd. Omnpenennts,

Ha Kako#t yros mnoBepHeTcs KaTyllka, ec/AH MO Hell TeueT
ToK /.

5567. Ilo npoBoaouHoMy KoJabHy pasuyca R=>5 cmx, noa-
BELIEHHOMY Ha ABYX rMOKMX NpPOBOAHMKAX, TeyeT TOK /==1 a.
Koablo nomeweno B OZHOPOLHOE MarHUTHOE IOJ€ HAMpsKeH-
wocth H =10 3, cun0BHE JHHMM KOTOPOrO TIOPH3OHTA/bHBL.
C kaxo#t cujoff GyleT pPacTAHYTO KOJbLO?
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.558. IlpoBosoutoe koAbUO pamuyca R.==4 cu HaxozuTCA
B HEOLHODOAHOM MAarHUTHOM HOJe, CWJOBbie JHHHH KOTOPOro
B TOYKAX TepeceyeHHss C KOJbUOM o6GpasyloT yroa o==10°
C HOpMaabl0 K MIOCKocTH Koasua (puc. 196). HanpswenHoctb
MAarHuTHOrO MoOJdA, JAeHcTBylouiero ua koasuno, H =100 .
flo koabuy Tteuer Tok cuaoft /=25 a. C kaxoft cuno# mar-
HHTHOE TOoJe Ne#CTBYyeT Ha KOJbLO?

2
¥4 7 VA
H
2 ©
A v/
. o'
Puc. 196. Puc. 197.

569. INpaMoyroabubid kouryp ABCD co cropeHamu a u b,
HaXOAALMHACA B OLHOPOIHOM MArHUTHOM TIOJIE HANPSIKEHHOCTH H,
moxer Bpauwarbca Bokpyr ocu OO’ (puc. 197). ITo kouTypy
BCE BpeMs TeyeT MOCTOAHHBIA ToK 1.

Onpeaeantb paboTy, COBepIIAEMYI0 MarHUTHBLIM NOJEM MpH
nosopote KoHTypa Ha 180° ecau B Hauale MIOCKOCTb KOHTypa
6bisia MeprneHiMKyadpHa MarHHTHOMY IOJIO U pAacrlo/iOMkeHa Tak,
KaK MoKasaHo Ha puc. 197.

560. [TposoaHuK HaXOAMTCA B MarHUTHOM NOJe, HaNpseH-
HOCTb KOTOpPOrOo {1 COCTaBafeT yToJ a ¢ mpoBoiHukoM. Ha yua-
CTOK NPOBOJHMKA RJMHBI [, KOTAa MO HeMYy. Te4eT TOK CuJHl /,
KaK uspectHo, JeHcTByer cuna F =kHI!sina. Ecin F Bhpa-
watb B AMHax, /1 B spcremax, / B amnepax, ! B CaHTUMeTpax,
10 k=0,1.

Ara cuia npeactTasaser co6ofl pe3yJbTHPYIOLLYI0 BCeX CHI,
JeHCTBYIOIMX HA ABMXYLIHECS 9JEKTPOHbI, KOTODHE B HaHiHbif
MOMEHT BpeMEHM HaxoAaTca B o0beMe yyacTka NpPOBOAHHKA
BRI

Ha#tt Beauuusy cuan, ¢ KOTOPOH MarHuTHoe noje neft-
CTBYeT Ha OAUH 3JIEKTPOH.
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661, Mosxer nu He 3aBHUCALee OT BPEMEHH MATHUTHOE ToJje
H3MEHHTb BEJAUYUHY CKOPOCTH 3apMEHHOH 4YacTHLbI?

562, Kax Oyner naBuraTbcl B OLHOPOLHOM MAarHHTHOM Tioae
9JEKTPOH, €CJIM B HayajbHbIf MOMEHT €ro CKOpPOCTb MepIlieHau-
KyJApHa CHJIOBBIM JIMHHAM TOJAA?

563. Kax Oyzer mBuratbci B OILHOPOJHOM MarHUTHOM MoJe
9JEKTPOH, eCJU B HauajbHbIi MOMEHT ero CKOpPOCTb COCTaBafieT
yroa o C CHJIOBBIMH JIHHMAMH TOJISA?P

564, Ilo merannuyecko#t nexre WHpUHEL AB = a Teyer TOK /.
JIeHTa moMeleHa B MarHuTHOe MoOJe, HampsikenHocTs H koto-

A pOTO HepreHAUKY/I9pHa JeHTe
(puc. 198).

OnpegenuTb pa3HoCcTb NO-
TEHIHAMIOB MeXAy TOukamu A
u B neurs.

V4 565. OnpenenuTb yuC/AeH-

Puc. 198. HOe 3HaueHue Pa3HOCTH MO-

TeHUHanoB (cM. 3agauy 564),

ecan H=10000 »5, wupuHa neHTH a =1 cm, TOJUIMHA JIEHTbI

d=0,1 mun ucuna toka I =10 a. Yuc/10 3/1eKTPOHOB B eLHHULE
1

cmd’ ,
566, HesapsxenHullt MeTanauueckufi OpPyCOK NpeACTaB/AeT
co6o#t mpAMOYTOJIbHBIA napaJjesenunel co CTOpOHaMu a, b, ¢

(@>c¢, b>c). Bpycok nsuxercs
B MATHUTHOM II0JI€ B HAampaBJieHUH CTO-

4 N
pOHbl a co CKOPOCTblO . Hanpﬂ)i(eH-
HOCTb MATrHUTHOTO NnoJ4a H l'lepneH,llH-
b

O# )

oGbeMa n =9 . 102

KyJspHa OCHOBaHHIO Opycka €O CTO-
pounamu a, ¢ (puc. 199).

OnpeneanTb HanpsmEeHHOCTb SJIEK- c
TpPHYECKOro mnojs B Opycke M MAOT-
HOCTb 3JIEKTPHYECKHX 3apsloB  Ha
6OKOBHIX NMOBEPXHOCTAX Napajlieend-
nena, o6pa3oBaHHLIX CTOPOHaMHu a, b.

567. Hesapsxennnlfi MeTa/anude- Puc. 199.
CKMA LMMMHAP Ppanuyca r Bpauiaercs
B MarHWUTHOM MOJIe C YIJOBO# CKOPOCTbIO ® BOKPYT CBOeH ocH.
HanpseHHOCTb MAarHHTHOTO TMOJIA HampasJieHa BLOJb OCH LiM-
AHHADA.

KakoBo no/kHO GBITH 3HaueHue HANPSIKEHHOCTH MATHUTHOTO
noad, 4roOb B LWIMHADPE HE BO3HHKAJIO 3J/EKTPOCTATHUE-
cKoe Tmoue?
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§ 23. daekTpomaruntHas wupykuus. Tepemenunii TOK

568. OnpeneauTb HampaBJeHHe HAIPAKEHHOCTH 3JEKTpHYE-
CKOro noJas B BUTKe, NOMeLIEHHOM B MarHUTHOM noJe (puc. 200),
KOTOpOE HanpapJeHO OT Hac MNeprneHEMKy-

JASPHO TJIOCKOCTH BHTKA. HanpsikeHHOCTb
MarHHTHOTO MOJIA C TeyeHHeM BPEMEHH YBe-
JINYUBAETCH.

569. Ilpsmoyroabunit kontyp ABCD
nepeMellaeTcss NMOCTynareJbHO B MariuTHOM
noje TOKa, TEKYLlero IO NPAMOJHHeHHOMY
pauHHOMYy nposoatuky OO’ (puc. 201).

Onpepeants HanpasjaeHue TOKa, MHLY-

UMPOBAHHOrO B KOHType, €CJM EUTOK yaa- Puc. 200.
ASeTCA OT MpPOBOLA.

570. Yepea kaTywKy, cOeluHeHHyl0 ¢ Oarapee#t M ammep-
MEeTPOM, TNpoJieTaeT HEHaMariuyeHHbHH HeJe3HHH CTepiKeHb
(puc. 202).

Hauepturh npumeptiniit rpaduk H3MeHeHuss TOKAa B Karyllke
€O BpeMeneM NpH NpOJCTE CTEPKNS.

al
Iz Y
4 2 :
174
Puc. 201. Puc. 202.

671. Tox B KxaTylike HapacTaeT TNpPAMO INPONOPUUHOHANLHO
BpEMEHH.

KakoB xapakTep 3aBUCHMOCTH TOKa OT BpeMeHM B Apyroi
KaTyluiKe, MHIYKTUBHO CBA3allHOH C nepBoO#?

572. HMamenutcs au pesayabTaT 3apaun 571, ecau Bo BTOpyIo
KaTylWKy BCTaBHTb JKeJe3Hbli cepAedyHuK?

573. IlposoJioutioe KOJbLO paaMyca r HaXOLUTCA B OAHO-
POIHOM MATHMTHOM MOJIe, HANpPSXKEHHOCTb KOTOPOTO MNepheHiu-
Ky/AfipHa MJOCKOCTH KOJbLA M MeHSeTCd C TeYyeHHEeM BpeMeHH
no 3akoHy FH =~kt. Onpenenutb HaNpAXEHHOCTb 3JEKTPHuYe-
CKOro noas B BUTKeE.
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6574. Kombuo mnpsamoyroabHoro ceuenus (puc. 203) caenaHo
M3 MaTe)uasa, YAeJIbHOE CONPOTHBJIEHHE KOTOPOro p. JTO KO/bUO
HaxoQMTCS B ONHOPOILHOM MarHMTHOM moxé. HanpsxesHocts
MarHMUTHOrO MOJIAl HAaMpaBJjeHa N0 OCH
KOJIblia M yBeJUYUBAETCH MpPSAMO NpoO-
NopuUHOHAaNbHO BpeMeHH, H = kf.

5 a - Ha#ttu cuay 10ka, unayunpyemoro
== B KOJbLE.
i R 576. KaTymika u3 n BMTKOB, IIO-
LaAb KaXAOTO M3 KOTOPHX paBHa S,
Puc. 203. npucoeiuHeHa K  6aJaUCTHYCCKOMY
rajabBanomerpy. (banuctuueckui rann-
BaHOMETp H3MepseT KOJHYeCTBO NPOLIENLIero Yepe3 HEro 3JeK-
tpuyectBa.) Conporusienve Bceft uenu R. Bnayane karyuwka
HaXOAMJaCh MeX1y IMOJIOCAMH MarHuta B 06/1aCTH, Tle MarHUTHOe
noJe H OZHOPOIHO U HANPSXKEHHOCTb €ro NneprneHiuKyaapHa Miao-
1agM BHTKOB. 3aTeM KaTylUKy MepeMeCTUJH B NPOCTPAHCTBO,
rie MarHUTHOE NoJie OTCYTCTBYeT. UeMy paBHO KO/IHYECTBO 3JeK-
TpUYeCcTBa, NMpoLieAlIero yepe3 raibpanomerp? (OTBer BbIPa3uTh
B KyJOHaXx.)

676. Ompepeautb cUAy TOKAa B NPOBOAHMKAX Lemd, H3o6pa-
weHHOH Ha puc. 204, ecaH HaNPAKEHHOCTb OLHOPOAHOIrO Mar-
HHTHOTO MOJIS mNeprneHAMKyAApHAa MNJAOCKOCTH uepTexa U H3Me-
HseTcs BO BpeMeHd mo 3akony H = kf. ConporusieHie eaHHULLL
AMMHBl TPOBOJHUKOB PaBHO r.

577, O6moTka /1aGOPaTOPHOrO @__
pery.;MpoBOYHOro aBTOTpancdopMa-

N
> —

a
A A 2 £
Vid
a
a
.ﬂ [' ; \~~
Puc. 204. Puc. 205.

topa (J/IATP) naMoTana Ha xe/e3HOM cepAeyHHKE, HMElolleM
¢opmy mnpamoyroabiioro Topouma (puc. 205). Ilaa sawursl
OT BHMXpeBHX TOKOB (TOkOB ¢PyKo) cepreyHuxk HaOUPAOT H3
TOHKMX XE€JE3HbIX T/IaCTHH, M30/JMPOBAaHHBIX JApYr OT Apyra
caoeM Jaka. JTO MOMHO CAeNaTh PasMHuHBIMU COcoOamu:
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1) nabupas cepHeUYHHK M3 TONHKHX KOJEW, HOJOXKEHHBIX
CTOIKO OAHO HAa JpYyroe;

2) csepToiBas B PYJOH AJHHHYIO JIEHTY, UMCIOUIYIO WIHPHHY /;

3) cobupas cepleyHHK H3 TNPAMOYTOJbHBIX IJIaCTHH pPa3Me-
PoM [ X A, pacno/oXMB MX BAOAb paimycoB uuiusnpa. Kaxo#
cnoco6. ayuwe?

578. B oxsoponHoM KpYr/aoM NPOBOJOYHOM KOJblEe CO3aaH
NCCTOAHHBIA MHAyKUUOHHBIH TOK [. IlepeMeHHGe MarHuTHOe
noJie, CO3aaloulee 3TOT TOK, NePHEHAHKYIAPHO MJIOCKOCTH KOJbla,
€oCpenoTouello BOJM3H €rO0 OCH H HMEET OChb CUMMETPHH, Npo-
X0AfYI0 uepe3 UeHTp KoJabua (puc. 206).

Puc. 206. Puc. 207.

Yemy paBHa PasHOCTL MOTEHLMAJIOB MexAy Toukamn A u B?

Yro OybeT NOKa3bBaTb 3JEKTPOMETP, TNPHCOEIUHEHHBIR
K 9THM TOUKaM?

579. ITepeMeHHOe MarHUTHOE INOJEe CO313eT B KOJbLEBOM
nposontuke ADBKA nOCTOSHHYI0 3JeKTPOIBUXYIyle cuay &
(cM. 3apnauy 578). Conporusiaenus nposoauukos ADB, AKB
u ACB (puc. 207) paBHbBl COOTBETCTBEHHO R, Ry u Rj.

Kakywo cuay Toka 6ymer mokassiBaTh ammepmerp C? Mar-
HUTHOE IOJIe COCPENOTOYEHO Yy OCH KOJbLEBOrO MPOBOJLHHUKA.

580. ConpotuBacHue npoBonHuka ACB (cM. 3apauy 579)
R,=0. Haittu cuant Tox0B [, [, u I3 u pasHOCTb MNOTeHuUMA-
aoB U, —Up.

581 Menuuuﬂcmm npubop aas u3B.ACUeHMs HHOPOLHBIX
TeJ W3 TIJasa NpPeACTaBifeT COOOR CHIbHBI NOCTOAHHBIA Mar-
HUT WM 3JeKTpoMarHutT. OH NO3BOJsET, He NpPHKACcasaCh K riaasy,
YLalaTb M3 Hero ele3Hble M CTajbHBlE YacTHULL (OMUJKH,
CTPYXKKH 4 T. IL.).

Kakoro poma TOK .HOMKeH NPOTeKaTb MO JEKTPOMArHHUTY,
yToObl, He NPUKAcaachb K IAd3y, HM3BJAeKaTb M3 HEro MeTaliau-
yeckue MNpeaMeTsl M3 HedeppOMarHUTHHEIX MaTepuaJwB (amomu-
HUf, MeId R T. 4.,
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582. B 0aHOpPOAHOM MAarHUTHOM MOJI2 HAXOAWTCS NMPOBOJIOY-
HOe KO/IbLO, B3aKpelVIeHHOe Ha OCH, HPOXOIslle# uepe3 ero
L LUEeHTP M MepnelauKyIspHON CHJIOBBIM Ju-
uuam noas (puc. 208). HanpsikeHHOCTb
MoJA HauMHAeT BO3PACTarTh.
Ha#tu BO3MOMHbIE MOJIOKEHUSA PABHO-
4/ BECHS KOJbLA M YKa3aTb IOJNOXKeHUe
YCTOHUMBOTO paBHOBeCUS.
YTOo M3MEHUTCH, eC/H HaMPAKEHHOCTH
noas GyneT yGuiBaTh?
—r 583. IMo nByM BepTHKAMbLHBIM pelKau
Puc. 208. AB u CD, coenvHeHHHM CONPOTHBIE-
naeM R, moxer Ge3 Tpeuus CKOML3UTDL
NpOBOAHHK, AauHA KoToporo [/ u macca m. CucTeMa HAXOAUTCA
B ONHOPOLHOM MATHHTHOM MOJle, HANMpPsLKEHHOCTs KoToporo H
nepneHAMKyIpHA MIOCKOCTH pucyHka (puc. 209).

Kak Oyner nsuratbCsi mOABMMXHBIA MPOBOLHHK 2 R c
B II0JIe CHJX TSKECTH, ecaud NpeHeOpeub COMpO- VYV
TUBJIEHHEM CaMOrO MPOBOIHUKA M peek? (04

584, Tlo nByM MeTanIM4eCKUM NapafebHbIM 7

peltkaM, pacrno/oXeHHbIM B FOPHU3OHTAALHOU MAOC-
KOCTH M 3aMKHYTHIM tia kougencarop C, Moxert 0e:
TpeHust ABUTATbCA NMPOBOAHUK MAcChi m M AJUHE L.
Bca cucTeMa HaXOAHTCA B OLHOPOAHOM MarHUTHOM
noJse, HanPKEHHOCTb KOTOporo M nampaniena g
psepx. K cepenttie npoBoaHiKa MeprneHanKyIapHO
K HeMy M TnapajfeNbHO pelikaM npuioweHa cH- Puc. 209.
na F (puc. 210).

Onpeneautb ycKOpPeHue MOABHNHOIO NMPOBOLHMKA, €CaAH CO-
npoTHBACHHE PeeK, MONBOAALMX NMPOBOAOB M MOJABUKHOTO NPO-
BOLHMKA pasio Hymo. B kaknme

m

/4

J_ oY p BUAB SHepruu npespaliaetrcas pabora
c TN cunpt F?
T CuutaTh, UTO B HAYaJAbHBLIH MOMEHT

CKOPOCTb MPOBOJHHUKA PaBHA HYJIO.
Puc. 210. 586. PaccmatpuBas nepemelieHne
NpPSMOr0 MarHUTa B TMJIOCKOCTH, mep-
NeHIUKy/JA9pHON K TPOBOLY, M HCMOJb3ysd 3aKOH COXpaHeHHs
SHEpruM, NMOKas3aTh, YTO MOJe IJMHHOrO MPAMOTO TOKAa YOBIBaeT
C paccrosHHeM OT mpoBoaa, kak 1/R.
586. Ha uuaunap u3 HemMarHuTHOro Marepuana Hamorauo N
BHTKOB TNpPOBOJIOKM (coneHoun). Paamyc uuaungpa r, a aauna
1 (r < l). Conporusienve npopoJoku R.
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KakoBO HO/MKHO OLITb Hamps¥eHHe HAa KOHLAX COJeHOuaa,
4ToGHl TEKyWIMH yepe3 COMEHOUA TOK BO3pACTA/] MPSMO MPOMop-
LLMOHA/MbHO BpeMeHu, T. e. [ ==Fkt?

587. Conenoun (cM. 3anauyy 586) mpucoeauncn k Gatapee,
5. 1. ¢. Kortopo# pasia &. B wmowment ppemenn f=0 3ambli-
KaloT KJ04.

Yemy GymeT paBHa CHJA TOKA, TEKYLIEro B LEMH COJEHOHAA,
ecn mnpeHeGpeub coOnMpoTHBJIeHHeM R coseHouna, Oatepen U
NOABOAALLMX TMPOBOLOB?

588. INoncunrars pabory Carapen (cM. 3anady 587) 3a Bpems t.
B kako#t Bua sHepruv npespawaercs sta paGora? ‘

589. Koublo H3 CBEpPXNMPOBOLHUKA MOMELIEHO B OAHOPOLHOE
MArHUTHOE MOJIe, HAMPSXEHHOCTb KOTOPOro HapacTaer OT HyJd
1o H,.T110cK0oCTb KO/blLa IepNeAHKYAApHa CHIOBBIM JIMHHAM MO,

Onpeneautb CHAYy HHIYKUHOHHOTO TOKA, BO3HUKAILICTO
B Koublle. Panuyc KoJabla r, MHAYKTHBHOCTb L.

590. B 01HOpOAIOM MArHMUTHOM TIOJIe HAMPSKEHHOCTbIO
HaXOMUTCS CBEPXNPOBOAsLiee KOJbUO pannyca r. CHiaoBble Jau-
HUY NOJA TEPNEHIANMKY/ISIPHBI MIOCKOCTH
ko/abiia. Toka B KOJIbLE HET.

Halitu ™maruuTHuif MOTOK, MPONHU3LI-
BaIOLKH KOMbLO, NMOCAE TOTO, KaK MarHut-
Hoe mnoJe OyAeT BHIK/IOYEHO.

591, HaliTi uHIYKTHBHOCTb KATYIUKH,
HajeTol Ha eJse3Hbllt cepleuHnk, usobpa- Puc. 211
sennplft Ha puc. 211, Hucno BuTKOB Ka- B
tywku N, NAOWAAb TONMEPeYHOTo ceveHus S, mepumerp cep-
Je4yHuka (Cpelusis JMHMA) [ M MaruuTHas MPOHMLAEMOCTb cep-
NeYHHKA | H3BECTHBI.

Vkasanue. YuecTb, YTO HaNPSHKEHHOCTb MACHHUTHOTO MOJA
BHYTPH CepIeuYHHKa NPUMEPHO MOCTOSUHA W MPUOIHIKEHHO MO-

weT OnTb BhipaxeHa dopmyaoit H =0,4w 1—;/—1.

592. Ouenutb npubanxkento kodIPPHUHEHT B3AUMHON HH-
Iaykuun o6MoTOk TpaucdopmaTopa. OOMOTKH PacCMATPUBATL KaK
KaTyUKH OJMHAKOBOTO TMOMepeyHoro cevenud. PacceaHuem cu-
JIOBHIX JIMHUH MAarHHTHOrO MOJAsA npeHeOpeusb.

Ykaszanue. KospduuueHtom B3auMHON HHAYKUHH HBYX
KOHTYPOB Ha3bBaeTCA OTHOLIEHHWE INOTOKAa MarHHTHOH WHAYK-
uun @, co3naHHOrO™ MarHUTHHIM I0JEM TOKA MEepBOT0 KOHTYpa
yepe3 MJIOLIAJb, OTPAHMYEHHYIO0 BTODHIM KOHTYpPOM, K Be/HYUHE
9TOr0 TOKa: =-‘-f—.

)
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593. Ilepen mno/iOCOM 3NEKTPOMArHMTA Ha AMUHHON HUTH
nonselled Jerkui anomuiuesbift auck (puc. 212).

Yto npousoiier ¢ AHCKOM, eciH
no oO6MOTKe 3JeKTPOMarHHWTa -npomny-
CTUTb NepeMexHbift Tok? ConpoTusie-
Hile LHCKAa CYMTAaTb MaJbIM.

594, llpu mnapajjeabHOM coelu-
HeHHH KOHAEHCAaTOpa, Hecymlero 3a-
psia Q, ¢ He3apsKEHHBIM KOHAEHCAaTOPOM
TaKo# ke eMKOCTH SHEpPTUs dJeKTpH-

Puc. 212. YeCKOFO MOJA CHCTEMBl YMeHbIdercs
B IBa pasa (cm. 3anauy 441).

IMoka3aTh npsAMbIM pacyeToM, He npuberas K 3aKOHY coXpa-

HeHUs SHEPruH, YTO KOJHYECTBO BbILeJIEHHOr0O B IPOBOLAX

W, 2
Tenua W‘=—2—°— rae Wo‘—'% —— Haya/bHasd IHEPTHA CHCTEMbl.

HH.nyKTHIBHOCTbIO COEIMHHTENLHBIX NPOBOJOB NpeHebpeus.
595. Ha#itu stdeKTHBHYIO0 BEIUYUHY NepPEeMEHHOTO TOKA, W3-
MEHSAIOEroCa N0 3aKOHY:

' I=1, npn 0<t<%;
T T
I=0 npu '-'8—<t<'§‘:
T 5
I=—1I, npu -§-<t<§T;
I=0 mpu Ir<i<m

I1=1, mpu T<t<T
H T. A. (puc. 213).

Puc. 213.

596. AmnepMeTp NOCTOSHHOTO TOKAa M TENJIOBOM ammepMeTp
nepeMEHHOro. TOKa BKJIOYeHH! B LieMb MOCJAenoBaTenbHO. Koraa
NO LeNnH NPOMYCKAIOT MOCTOAHHLIA TOK, aMNepMeTp MOCTOSHHOrO
TOKa NOKasniBaeT /,==06a. Korza no uens mpomyckaior nepe-
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MeHHbIt  CUHYCOMLA/MbHLIA TOK, aMmmepMeTp MNepeMeHHOro TOKa
nokasbiBaet [,=28a.

=~ YTo MOKaMeT KawAbi M3 amrmepMeTPOB, eC/M MO uend Of-
HOBPEMEHHO MPOTEKA0T M MNOCTOAHHBLIA, U NepeMeHHbi TOKUP

6597. Ilo karyumke, He HMelolleft OMMYECKOTO COINPOTHBIE-
HUsi, MPOTeKaeT MNepeMeHHbt cuHycounanbHeit Toxk. Haueptuts
rpapuK U3MEHEHHs! NPOM3BeJeHUs TOKA Ha HampskeHHe (MTHO-
BEHHOM MOLIHOCTH) B 3aBHUCHMOCTH OT BpeMeHH. OODBACHMTH Xa-
pakTep Kpusofl.

Uemy paBHa CpesHss 3a MNepHOA MOLIHOCTb, NMOTpeGadgeMasn
KaTylKo#?

598. Jlamnbl 1HeBHOro cBeTa, NMOLOOHO 3/MEKTPUYECKOR AyTe,
VMEIOT Mafaloulyl0 BOJbTAMINEPHYI0 XapaKTePHCTHKY, MO3TOMY
AJisl YCTOHUMBOTrO TOPEHUs JaMIbl NMOC/Iel0BaTeNbHO C He#t B Ka-
yecTse 6a//1aCTHOTO COMPOTHB/EHUS BKJIOYAIOT KATyWKYy ¢ 60Jb-
IWOH MHAYKTHBHOCTHIO (ApoOcceib).

[Toyemy He mpHMeHAIOT OObIYHBIE CONMpPOTUBJAEHHA, GoJee ne-
ILeBble, YeM Apoccenb?

599. Tlouemy B ceTaXx mnepeMEHHOTO TOKAa, COAEPKAILHMX
60JIbIIOE YUCIO 3JEKTPONPHGOPOB 3HAYUTENbHON HHAYKTUBHOCTH
(sanpuMep, apocceseft), napannenasio STHM mpubopaM NOLKIIO-
YaIOT KOHLEHCATOPHI?

600. a) OT cepeaMHBl KaTYHIKH C_2KeJe3HbIM CepLeYHUKOM
(o6MOTKa — TOACTLIH MeHbHIH NPOBOA C GOJbIIUM  YHCAOM
suTKOB) clenan otoa C (puc. 214).

Mexay Toukamu B u  C  co- L1/
3/1aeTCAd NOCTOSIHHAsA Pa3HOCTb NOTEH-
uuanos U,

Haittu nanpskenue U, Mexay Tou- c
Kami A u B.

6) Mexay toukamu B u C npu-
J0XeHa MNepeMeHHas PasHOCTb MOTeH-
uuaIoB (HanpuMep, OT FOPOACKOH ceTH)

4
\i«.——-& —

‘u\-—r&—-‘tr

¢ amnaurynoft U,. g g
- Ha#ttu amnauryny U, nepementofi —
Pa3HOCTH MOTEHLHUAIOB MEKAY TOUKAMH Puc. 214
Awu B.

601, Ilouemy Hanuuiie odelb BHICOKOTO HanpsiKeius BO BTO-
puuHoft 0O6MOTKEe InOBbILAMLEro Tpauchopmaropa (CM. 3a-
Jdadyy 513) He npusoaMT K GOJBIIMM MOTEPSM SHEPrUM HA Bhl-
Jlesiedne TemJaa B caMOM oOMOTke?

602, ITokaszaTh, uro mnpu npeHeGpexeHUd TOKOM XOJMO-
CTOr0 X0Aa TpaHchHOPMaTOpa M OMHYECKUM CONMPOTHUB/EHHEM €ro
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O6GMOTOK MMeeT MeCTO COOTHOLUEHHE —Il _-;-N’—, rae /y nl,—
2 1

TOKH B OOMOTKaX, a N; u Ny, — uucia BHTKOB B HHX.
OO6MOTKM pacCMaTpUBaTh KaK KaTyIIKH C ONMHAaKOBBLIM MO-
NepeyHbIM CeyeHueM.
603. Ha xaxue npo6uBHble Hanpﬂmerma JOMKHBE ObITH pac-
cuntanbl  kongencarop C wu  anon JI, ecad  BHOPAMUTEdb
(puc. 215) moxer paboTaTb Kak

Y non Harpysko#, Tak u Ge3 nee?
604. Ha xonuax BTOpHYHOM

fﬁ;’;’ 7 0 oOMOTKH TpaHchopmaropa, nu-
T TAlOWero  ABYXMOJyNepuoaHhIft

AR —#  punpamuteab (puc. 216), Bo3-
Puc. 215. 6yxnaercs nepeMeHiioe Hanpsxe-

mie ¢ amnaurysoft U =600 s.
EMKocTb KOHIeHcatopa C Tak Beauka, yTo TOK [/, TeKyuluit
uepe3 CONpPOTHBJIeHHe R =5K0oM, MOKHO CcuHTaTb MPUOMIIN-
Teabno noctosunbiM (I = 40 ua).

7¥5’

AAAAAA
VWYVWV

Puc. 216.

Cunrast, 4TO KaxAbl M3 IMOLOB COBEpLIEHHO He NpPOBONUT
TOK B OOpaTHOM Hanpas/eHHH, OMpPeNeJHTb, KAaKyl LOJI0 Ne-
puosa T TOK uepe3d JaMiy He MIeT.

§ 24. daexTpuuecKne MamIHHbI

605. ConpoTuBieHMe B leNH Harpysku reHeparopa mnepe-
MEHIIOTO TOKa YBeJIHYHJIOCh.

Kak p0/KHa W3MEHHTbCS MOILHOCTb [IBUraTesd, Bpallalo-
Ilero reHeparop, YToObl YacTOTa MNepeMeHHOro TOKa OCTanach
NpexHen?

606. Cuna, neficTyiowias Ha ABMXYUIYIOCH 3apAXEHHYIO 4a-
CTHLY €O CTOPOHBl Maruurioro mnoJs (cuaa Jlopexua), Bceraa
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mepneHauKyaspsa cKopoctd. ITo3ToMy 3Ta cuma He coBepiuaer
paborn (cM. sapauy 561).

[ToueMy e B TakOM cayuyae paboTacT 3JeKTpOMOTOP? Beib
CHJa, NeHCTBYOlas HA TNPOBOAHMK C TOKOM, BO3HHKaeT B pe-
3yabTaTe NEHCTBHSA MO/ HA OTHC/bHBIE YACTHLUMI, NBHKEHHE KO-
TOPHX 00pasyeT TOK.

607. Moxer /4 cepuecHbf MOTOP NMOCTOSIHHOTO TOKA, BKJIO=
uenHpil B ceTb ¢ HanpsikenueM U = 1208, pasBuTb MOLIHOCTD
W =2008m, ecau conporusieHie ero o6MoToxk R =20o0mx?

608. Onpeneants KO3(PULUHEHT NOJE3HOrO HeHCTBHA CepH-
€CHOTO U LIYHTOBOTO, MOTOPOB NMpPU YCJIOBHH, YTO pa3BuUBaeMast
MMM MOLUHOCTb MAaKCHMajbHa.

Hanpskeune na sawumax U, conpoTuBieHus OOMOTOK po-
Topa R, u cratopa R, OIMHAKOBH y 00OHX MOTOPOB M mpen-
10J1aral0TCA M3BECTHBLIMA.

609. Potop Mogean MOTOPa MNOCTOSHHOTO TOKA COCTOMT M3
OAHOro BHTKA, HMeiuero ¢opmy MPAMOYTOILHUKA. Hanpsken-
HOCTb Maruutioro noJas H,
co3nasaeMas MOCTOSHHBIM
MaruutoM (csieBa — ceBep,
cnpasa — I0T'), HanpasJjena
no paauycy, Tak Kak 3a30p
MEXAY TOJIOCHBIMH HaKO-
HEUHMKAMH H  KeJIC3HbIM
UMIMHAPOM A oueilb Man
(puc. 217).

K Butky, miowainp Ko-
Toporo S M compoTusJe-
HHe R, npunoxena pas-
HOCTH moTeHuuanos U. Puc. 217,

Onpenennts MOULIOCTD
MOTOpa, Kak Qynxuuio yrjiosoft ckopoctu . Ilpu kako#h yriao-
BO# CKOPOCTH @ MOIUHOCTL OyneT MaxcumanbHo#? Yemy Oyner
paBHa TpH STOM CMJIa TOKa?

610. Mcnonb3ys ycnioBue npesablayiueft 3agayd, ONpeeauTb
8aBUCHMOCTb BpallAlOWero MoMeHta M oT yriaoBo# ckopocTd.

611. Ompenennts XapakTep 3aBUCUMOCTH MOLIHOCTH MOAENA
MOTOpa MOCTOAHHOTO Toka (cM. 3anayy 609) OT HanpseHHOCTH
maruutHOro noas H mnpu 3anawHom uucne o6oporos. Ilpu ka-
KOM 3Hauenuu F{ MOLHOCTb JOCTHraeT MaKCHUMaMbHOTO 3Ha-
yeHua?

612, OnpenecnuTs HanpsXeHHOCTb MarHUTHOTO TNOJS B MO-
Jead MOTOpa NMOCTOHHOTO TOka (cM. 3azayy 609), mpu kortopo#t
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ppawaiomuit MoMedt M Makcumanen. Yueno o60potToB  sxops
3a1aHO. .

613. LLlyHToBLIA 9MEeKTPOMOTOP NMOCTOSHHOTO TOKA/ NMpH Ha-
npsikenun Ha 3amuMax U=120 6 pasBuBaeT MeXaHHYECKYIO
mowHocTs W =160 8m. Yucno o60poTos B CeKyHLY SKOPA MO-
topa @ = 10 06/cex. OnpenennTb MAKCHMAILHO BO3MOKHOE YUHCIIO
o6opoTeB MOTOpPa NpH AaHHOM HanpsikeHuu. CoOnNpoTHBJeHKE
akopa R =20 oxn.

614. UlyHroBHi#t MOTOP NOCTOSIHHOTO TOKA NMPH HANPAIKEHHH
na samnMax U =120 8 uMeer yraoByl0 CKOPOCTb BpamieHHUs
axops o = 100 pad/cex. ConpoTuBretine 0GMOTKH 9KOPS MOTOpPa
R =20 ox. Kakyo 31eKTPOIBHKYIIYIO CHJIYy Ppa3OBbeT 3TOT
MOTOp, HNCMOJMb3yeMHIt Kak reieparop, ecjd ero ppauath
c To# ke yrnoeo#t ckopocTblo? Hanpsikenne Ha o6MOTKax cra-
TOpa NMOINEPIKUBAETCA IOCTOAHHBIM W pasheiM 120 6.

Mexainyeckui MOMEHT HAa Balny IBUrareis NPH YKasaHHOH
cxkopocth M =1,6 - 107 dun - ca.

615. Kak wuamenutcs uucno n 060pPOTOB HIYHTOBOrO MOTOpa
npy yBeJHYeHMM CHJbl TOKa B OOMOTKAax CTaropa, ec/an Hanps-
enne Ha saxope U M NMpPUJIOKEHHEI K OCH AKOPST MeXaHHYecKHH
MOMeHT M ocTalTcs NOCTOSHHBIMU?

616. Kaxumu napamerpamu ceTH onperensnach OGbl MOLIHOCTD
CEpHECHOTO 3JIEKTPOMOTOPA ICCTOAHHOTO TOKA, BKJIOYEHHOTO
B 3Ty ceTb, ecin Obl OOMOTKa ero Obla BHIMOJHEHAa M3 CBepX-
NPOBOJHUKA?

617. Hoxasarb, 4TO npH COeIMHCHHM OOMOTOK renepaTopa
TpexdasHoro Toka 3Be3goft (puc. 218) HanpmxeHns Mexay mau-

neftunivu nposoamn Uy, Uy 1 Uy B V'3 pas Gombue das-
ubnix HanpsoieHnft Uy, Uy n Ugs.

/ —
: : L
7 o
4 2 —Z
-7
Puc. 218, Puc. 219.

618, IokasaTh, 4TO NMpH coeluHeHHH OOMOTOK TIeHeparopa
Tpex$as3Horo TOKa U CONpoTUBIeHNH Harpy3ku 3sesnoft (puc. 219)
TOK MO HyJeBOMY nposoay /, pased Hymo, ecmid Ry=R;=
== R3 = R’.
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619, IlokasaTb, uTO eC/AU HAMPSHIKEHHOCTH MACHUTHOLO IMOJ,
co3iaBaeMble TpeMs MapaMu 3/EKTPOMArHUTOB, PABHHL MO aMm-

AUTYAe W CMelleHH no dase Ha %-1: (puc. 220), To pesy/abTH-

pyoluee MarHuTHOE T0Je MOXHO u306pa3uTb BEKTOPOM, Bpa-
LIAIOLIMMCSA C NIOCTOAHHON yr0BO# CKOPOCTHIO ® BOKPYT Touku O,

iz

rﬁh“’l
&

Puc. 220. Puc. 221.

Kaxpas napa 9/eKTPOMAarHuTOB CO34aeT MarHUTHBIE MOJd,
HanpaB/JeHHble 10 COOTBETCTBYIOUIMM IMaMeTpaMm KoJsua: M,
H,, Hz. DneKTpOMarHuThl MUTAITCA NEPEMEHHBIM TOKOM 4a-
CTOTH ®.

620. e oauHaKOBHE KaTYLIKH, PpAacMoOJOXEHHble B3aHMHO
NepneHANKYNSPHO APYr K HPYTy, PasiefeHbl MOMOJaM M BKJIO-
yeHH B leNb NO cxeme, M3o6paxeHHO#t Ha puc. 221.

HupykTusHocTs Apoccens D M oMHueckoe COMPOTHBJIEHHE R
nonpo6paHsl TaK, YTO CHJAH TOKOB B KAaTYIUKaX OXUHAKOBBHI.
OMmuuyeckde M HHAYKTUBHBIE CONPOTHBJEHHS KaTylleK MHOro
MeHbllle UHAYKTUBHOIO COMPOTHUBJEHHUS APOCCes.

Yro npousofizer, ecau B MNPOCTPAHCTBO MLy [OJI0CAMH
KaTylleK BHECTH a/qiOMHHHeBBIft umaunap A, 3akpenjaeHHbifl Ha
ocH?



FTABA IV
KOJIEBAHHA U BOJIHbI

§ 25. Mexaunueckne Konebanus

621. I'pys Ha AJAMHHOM HUTH MOXKET COBepluaTb KoJjeGaHus
B BePTUKAJIbHOH TJOCKOCTH, OTKJIOHSACHL Ha YroJ o OT BepTH-
Kaau (MaTeMaTHueCKMH MasTHHK). DTOT Xe Tpy3 MOXET Bpa-
WATbCA MO OKPYMXKHOCTH, TaK UYTO HHTb ONUCLIBaET KOHYC (KO-
HUYECKU# MasTHHK).

B KakoM c/ayuae HaTsXKeHHe HMTH, OTKJIOHEHHOH Ha yroa a
OT BepTHKaaH, GyneT GoJblue?

622, Yacwl, nepuon koseGaHuit ManTHUKA KOTOPBIX PpaBeH
1 cex, Ha NOBEpXHOCTH 3eMAH MAYT TOYHO.

B kakom cayuae 3Th uachl 60Jblie OTCTAHYT 32 CYTKH: écm»g
ux nonHatb Ha BeicoTy 200 % MaM e ONMYCTMTb B IUAXTy Ha
ray6uny 200 #?

P

d
Puc. 222,

623. Ha konuax HeBecoMoro crepxHs IjauHo#t d =1 x yk-
pensieHsl 1Ba MalleHbKHX wiapuka ¢ Maccamu i =1 2. Crepxenb
flonBelteH Ha lapHMpe TaK, YTO MOXeT BpallaTbca Ge3 Tpe-
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HUA OKOJIO BePTHKANLHOR OCH, NMPOXONflue# yepe3 ero cepenuHy.
Ha oxaxo#t mpsmoit co cTepxHeM yKpemeHH ABa GOoJbIIMX Liapa
¢ maccamu M =20 xz. PaccrosiHue Mexay UeHTpaMu GOJbLIOTO
u Majgoro mapos L=16cx (puc. 222).

Boiuncauth nepuon MasblXx KoJeGaHU# ONMUCAHHOTO KPYTHJb-
HOrO MAasTHHKA.

624, Uemy paseH mepuop KoJeGaHME MATEMaTHYECKOTO MadT-
HUKA, HAXONSILErOCs B BaroHe, JBUKYIUEMCS TOPH3OHTAJbLHO
C yCKOpeHHeM a?

625. Onpenenutsh mnepuon KoJeGaHu# MasTHMka B audre,
IBHXYIUEMCS BePTHKAJIbHO C YCKOpPEHHEM a.

626. Ky6ux cosepiaeTr Majabie KoaeGaHMs B BepTHKaJbHOH
NJIOCKOCTH, [BUrasch Oe3 TPeHHS NMO BHyTpPeHHeH NMOBepXHOCTH
cepuyeckoit wyawu. OnpegenuTh nepuons Konaebauuf#t kybuka,
ec/M BHYTpeHHMR papuyc vuamu R, a peb6po kyGHKa MHOro
MeHblle R. '

627. Kak wusMmenutca mnepuoid kKonebGanuit ky6uxa B varre
(cM. ycaoBue 3anaun 626), ecam Ha yauly KpOME CHJIBI TAXECTH
6yner nefictBoBaTb cuaa F, Ha-
npasJieHHass BEPTHKaJbHO BBEPX?

Macca M yamu MHOro 60Jb-
mwe Macce m KyOumka.

628. Kak uameHnurtcs mepuon
xonebanuft xky6uka B yawe (CM.
3agauy 626), ecau uama CcTOMT
Ha rJagkoft ropusoHTaNbHON Mo-
BEPXHOCTH, MO KOTOPOH OHa MO-
KeT NepeMelaTbcs Ge3 TpeHus?

629. OGpyy maccsl m u
panmyca r MOmeT KaTuTbcs Ge3

*Puc. 223. Puc. 224.

NPOCKa/Ib3bIBAHUA TIO BHYTPeHHeR NOBEPXHOCTH UHAHHADA pa-
‘auyca R (puc. 223).

Onpenennts nepuon ABUKEHUA UeHTPa oOpyya, CuuTas yroa ¢
MaJnbIM.

9 B. B. Byxopues u ap 129



- 830, Hafttu nepuon koneGaHna MasTHHKA, H30GPAKEHHOrC
Ha puc. 224, Crepwmenb, Ha KOTODOM MNOMEIUEHH MacChi m;
W My, CUATATh HEBECOMEIM.

631. Onpenenntb mepuol KosfeGaHU# MaATHHKA, COCTOALIErO
M3 TOHKOTO ONHODOJHOIO NOAYKOJbla paguyca r, NoAselleH-
HOTO Ha HeBecOMbIX HUTAX OA u OB, Kak nokasaHo Ha pm:. 225,

632. Ha puc. 226 usobpaxena
MeXaHHueCKasas CHCTeMa, COCTOAIAS
H3 TIpy3a Macchl m, NpYXHHB A
¢ K03(pdHUHEeHTOM YNPYrocTH R W
6noka Maccel M. ['pys nocpeactsom

A

Puc. 225. Puc. 226.

HUTH, TNepekHHyTOft uepe3 OJOK, CBA3aH .C npyxuHo#. Hatitu
nepuoa KosnebGaHuit rpysa, ecnu 610K mpencTasaseT COGO# TOH-
KOCTEHHBI LHJIKHAD.

633. C xako#i uactoToft GyneT Ko/eGaTbc OYThHIAKA MacChl
m=200 2 u mniowWwaad MNOMepeyHoro cedveHus S =50 cmu?,
NAaBallias Ha TIOBEPXHOCTH BOAB B BePTHKAJbHOM 10JO-
“EeHHH?

" Ykasanwue. TIpHHATL BO BHMMaHWe, YTO NepHOA Kojeba-

: m
HMA Tpys3a Ha MpYXHHe NaeTcsi BhipaweHueM T = 2% -
rae k& — k03¢GULUEHT YNPYTOCTH NPYKHUHBIL.

634. B coo6waiowueca cOCYyIbl UHAHHADHYECKOR (OpPMBI
Hanuta pryTh. HalTu nepuoa konedaHuft pryT, ecnu miouianb
nonepeyHoro ceuenns Kawaoro cocysa S=0,3 cu?, a Mmacca
pryth m =484 2. Ynemuu#t Bec pry™m d=13,6 I'/cmd.

635. IlpeacraBum .cefe wWaxTy, NPOHH3BIBAKILYI0 3eMHOR
IIap NO OLHOMY M3 €ro AMaMeTpoB.
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3a Kakoe BpeMs TENO, GpolieHHOE B STy MAXTy, LOCTHTHET
nenTpa 3eman? CONpOTHBAEHHE ABWXEHHIO OTCYTCTBYET.

686. 3akpenseHnan Ha KOHUAX CTPyHAa pacTaHyTa ¢ cuioft f.
K cepennne crTpynn npukpeniien TOueuHnit TPy3 MaccH m

/a‘\
- -~

~
P -~

= ¢ '
Puc. 227.

(puc. 227). Onpeneautb nepHon Maabix KoseGanuit npuKpeneH-
HOro rpysa. Macco# CTpyHbH MOXHO NpeHeGpeub, CHAY TAKECTH
He YYHTHIBATb. h

-687. Kak H3MeHHTCH MepHOA BEPTHKAAbHLIX koneGaHuit rpyaa,
BHCAIEFO Ha ABYX OJMHAKOBLIX NpPYXHHAX, €CJAW MNOC/]ea0Ba-
TeJbHOE COelAWHEHHe NPYXUH 3aMEeHHTb TapaaiiebHBIM?

638. Ilsa MaTeMaTHueCKMX MAafATHMKA AJMHBL [ Kamabi#t CBs-
3aHBl HeBeCOMOH NpyXMHOH TaK, Kak ykasaHOo Ha puc. 228.

L A

Puc. 228.

Kosdduunent ympyroctu npywuHb k. Ilpu pasHoBecnn Mast-
HUKH 3aHMMAIOT BePTHKa/JbHOE MOJOXKEHUe, U NPyKuHa He nedop-
mupoBaHa. OmnpeneauTb YacTOTH MafbiX KoJgeOaHu# ABYX cBs-
3dHHLIX MAaATHUKOB B CJAYYaaX, KOTIA MAasTHHKH OTKJOHEHH
B ONHOH MJIOCKOCTM HAa paBlibie YrJb B ONHY CTOPOHY (KoJje-
Ganua B ¢ase) M B pasHbie CTOPOHBI (KOaeOahus B MPOTHBO-

¢aze).
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639. Has TOro 4TOGHL yAepaTb B PaBHOBECHM OTKPHITYIO
JBepb B BecTuOO/e METPO (IBepb OTKpPLIBAETCA B 0Ge. CTOPOHBI
M BO3BpallaeTcd B  MNOJOXeHue
paBHOBECHS  TPYXHHAMH), HYKHO
NPHIOKUTD K pPYUKe JBEpPH CHIY
5 kI

MoXHO M OTKPHITH ABEpb CH-
qoft B 10 I, mpu/oxeHHOM Kk TOR ke
pyuke? TpeHueM B NeTaSX ABepH
MOXHO mpeHe6peub.

640. C HeBecoMbM GJIOKOM
pammyca r KecTKO CKpel/eH Hese-
coMuift crepxeHb JaauHbl I Ha
KOHIUE CTepKHA HaXOLHMTCA Macca m
(puc. 229). Ha 6aox HamoTaHa
HUTb, K CBOGONHOMY KOHLY KOTO-
po# mnpuxpensnesa macca M. Ilpu

Puc. 229, KaKOM YCJIOBHH JBHXKEHHME CHCTEMb

Oyner HOCUTb KoaebaTenbHBIH Xa-

paKTep, eClM B HayaqbHBIt MOMEHT YrOJM O MEKAY CTepKHEM
# BePTHKAJbIO PaBeH HYMO?

§ 26. duekrpuueckue KoJeGaHus

641, Has vero B TesedoHHOH TPyOKe HymeH NOCTOAHHBIH
MarHuT? IToueMy HampsKeHHOCTb MarHUTHOTO MOJIA 9TOTO MarHMTa
no/kHA ObITh 60Jble MAKCHMAJAbHOH HAMPAMEHHOCTH MarHUTHOTO
noJs, CO31aBaeMOr0 TOKOM, MPOXOAALIMM IO OOMOTKe KaTyLIKu
TenedoHa?

642. Hafitu uactoty coGcTBeHHBIX KOJeOaHu#t B KOHType,
COCTOSIIEM M3 COJIEHOMNA NJAHHBI [ =3 cm, MIOWAaAM nomepeuy-
Horo ceveHus S;==1 c¢#? u IVIOCKOrO KOHIEHCAaTOpa C MJO-
wansio maactud S, =30 c#? M paccTosHMEM MeXAy HUMU
d=0,1 cx. Yucno surkos conenouna N == 1000.

643. OunexTpuyecku#t KOHTYP COCTOMT U3 KOHHAEHCAaTOpa
NOCTOAHHON eMKOCTH M KaTyIIKH, B KOTOPYIO MOXET BABHUraTbCsl
cepreynuk. OAMH CepleyHUK CNPeccoBaH U3 NMOPOIUKA MarHMT-
HOTO coenuHeHus :kejesa (depputa) u ABASETCA H3OJAATOPOM.
Jpyrofi cepieyHuK U3rOTOBJEH M3 MELH.

Kak wusmenutca uactoTa coOcTBeHHBIX KoOJeOaHu#t KOHTypa,
eC/¥ B KAaTYWIKy BABUHYTb a) MeZHH cepleuHux, 0) cepleyHuK
u3 deppura?

644. KonpeHcatopel, O -KOTODHIX MAeT peub B 3azaue 594,
cOelMHEeHbl CBEPXMPOBOAHHKOM. BhigeneHus Tenna He NpPOMCXO-
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T, Kak B 5TOM Cayyae KayeCTBEHHO OGDBACHUTH youm, SHep-
THH 3JEKTPUYECKOTO MeJs?

645. Ha BepTuxa/ibHO OTKJ/OHSAIOUME IJIACTHHEL OCUHIO~
rpada nonano Hanpsxenne V, =V cos of, a Ha TOPH3OHTANLHO
OTKJIOHsIOIUe — Hanpsikenue Vy=Vy cos (0t — ¢).

Hall'Tu TpaekTOpHIO 3/EKTPOHHOrO Jy4a Ha 3KpaHe OCLHI-
norpada npu pasHocTH (a3 Mex1y HanpsXKEHHEM HAa MAACTHHAX

T
=7 0 gp=Tm.

646. Ha puc. 230 msoGpaxeHa cxema, cocrosuiaa u3 6ara-
pen E, neonosoit aamnbt N, konmencatopa C u conpoTusizs
Hua R.

XapakTepHcTUKAa HEOHO- /)
BO# naMnbl (3aBUCHMOCTb TOKA
B JaMme OT HanpsKeHus)
¥MeeT BMA, M300paxeHHbI Ha

g L - 1
1 fp-—-m- ;
=4 == +&) l !
- ) H
i !
gu— Y g v
Puc. 230. Puc. 231.

puc. 231. IIpu Maablx HanNpsHXKEHUSAX TOK Yepe3 JaMIly He MAeET.
Korpa norteHuman Ha Jamne JnocTuraer BeauuuHsl V, (motei-
uMana 3aXuraHus), Jamna BCMBIXHBaeT, TOK CKAaUKOM HOCTHraer
KOHeuHOH BeauuuHs! [, W B JNaibHefilieM pacTeT NPOMNOPUHO-
HaabHo V. Tlpu yMeHbluieHMM HanpsikeHusi yObiBaHHe TOKA
APOHUCXOLUT MelJieHHee, 4eM HPOMCXOAWJIO BO3pacranue. Jlamma
racHeT NpPH MOTeHUMante raiwenus V..

HauepTuTb npuMepHYI0 3aBHCHMOCTb H3MEHeHHs HampsiKeH:is
Ha KOHJEHCAaTOpe OT BPeMeHH NpH 3aMbiKaHuu kaoua K.

647. Kax GyzneT uaMeHATbCA NepHOJ PeJaKCAlUOHHLIX KoJe6a-
HUll B cXxeMe C HeOHOBOH JjamMmofi (cM. 3apauy 646) npu u3ame-
HEHUH eMKOCTH KoHaeHcaropa C u conpoTusieHuss R?

-648. Bxoaswu#t B koseGaTeNbHBIA KOHTYP MAOCKUH KOHIEH-
CaTOp TaKOB, YTO €ro INJACTMHBI MOTYT MNepeMelaThCs ApYyr
OoTHOCHTeNbHO Apyra. Kakum o6pa3oM mocpencTBOM mepeMeli2-
HHA NJAACTHH OCYLIECTBUTb NapaMeTpUUecKyIo pacxaqu KOH-
Typa?
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§ 27. Boanu

649, TOHKY® CTPYHY ' 3aMEHWJIM CTPYHOH M3 TOTO: We Mare-
puana, HO uMeiolle#f BaBOe Goabinu#t nuamerp. Bo ckoAbKO
Pa3 HY®HO M3MEHMTb HATANEHWE CTPYHbI, YTOGH 4YacTOTa KOJe-
6aHuit CTPYHH HE WM3MEHMJIACh?

650, Hatttm -coGcTBenHbie uacTOThl KogeGauu#t CTabHOM
cTpyHbl aauHb [ =050 cx, nuamerpa d =1 MM, ecin HaTAXKe-
Hue CcTpyHn T =2450 dun. IlnotHocTs cramu p=7,8 2/cM3.

651, Hafttu co6cTBeHHBE YacTOTHl KOJeGaHu#t BO3AYLIHOrO
cTon6a B 3akphTOff ¢ 06OMX KOHLOB TpyGe, umelowied NaHUHY
1=3,4 x.

662. Han uunuuapuyeckuM cocynoM BeicoTo#t 1 4 3ByuuT
KaMepTOH, HUMeIOlHH COOGCTBEHHYI0 YacTOTy KoneGaHuit v=
= 340 cex-1.

B cocya MenseHHo HanuBawT BOLY. ITpM KakuX MOJIOMEHHAX
YPOBHS BOAB B COCylde 3ByYaHHe KaMepTOHAa 3HAUUTEJbHO YCH-
AuBaeTcA?

6563. Kakyio ¢opmy HumeeT GPOHT ynapHOH# BOJHBI, BO3HU=~
Kalolet B BO3JyXe NpH TNOJeTe NYA® CO CKOPOCTHIO, MpPEBH-
Waiome# CKOpPOCTb 3ByKa?

654. PeakTupHbift caMo/eT npoJsieTes1 co ckopocThbio 500 x/cex
Ra paccrosiun 6 xm ot uenoseka. Ha Kaxkom paccTosHuM OT
yesoBeka G CaMoJeT, KOTIA YeJOBeK YC/bIAl ero 3ByK?

655. 3BeCTHO, uTO eCAM MCTOYHHK 3ByKa M YesOBEK HaXO-
HOATCA NpUMEpHO Ha OXHOH BLICOTE, TO B HanpaB/ieHHH BeTpa
3BYK CJBILIEH Jyulle, YeM B NMPOTHBO-

£ nonowHoM. Kak o6biCHKT 3TO sBJe-
®‘ ""7”"‘“"‘_’® Hue?

656. ITouemy ycTOHYMBHIA Npuem

' Te/eBU3HOHHOW TMepegaud BO3MOXKeH
TOJbKO B NIpefeNax NpsaMoH BHAUMOCTH ?

b Grear 657, Panuonoxkatrop paGortaer B

HMNyJAbCHOM pexuMe. YacTora noBTo-
pexus umnyabcos f==1700 2y, nau-
TeJAbHOCTb HMNyabca t=0,8 mrcex.

HafiTu MaKCHManbHYI0 M MUHHMATbHY IO

® c JaJMbHOCTb OOHApYeHUA LeJH NaHHBIM
PaiHOJIOKATOPOM. :

Puc. 232, 658. AHTenHa TeneBusopa (nyHkr C

Ha puc. 232) Hapsaay ¢ BOJHOM, unyed

HeMoCpeACTBEHHO OT nepenaouiett craHuu (NyHKT A), NpHHUMaeT

BOJAHY, OTPaXEHHYI0 OT Ke/e3HOH Kpbiu 3aanus (mywkt B).
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Bcnencrsue storo u3obpaxenune neourcd. Ha ckoabko caHTH-
MeTpPOB CABHHYTH HM306paxeHHs APYr OTHOCHTEJbHO APYyra, ecau
AHTEHHAa - U Kpbllla 34aHud PAaCcnoJIOXKEHHl Ha PpacCToAHMAX,

YKa3aHHHIX Ha puc. 2327
Illupuna skpaHa TejeBH3Opa
=50 cx.

Yxasanue. YuecTb, uto
nsobpaxenue B TeJeBU3Ope
pasiaraetcd Ha 625 cTpok H
B CeKyHLy nepenaerca 25 ka-
ZpoB.

659. BuGparop, umerouuft
amHy [=0,5 x, norpyxeu
B COCYA C KEPOCHHOM (€ = 2).
Yemy paBia B mnycrore (1o

Puc. 233.

BbIXoA€ U3 cocyna) LJIMHA SJEKTPOMArHUTHOR BOJIHBI, H3JIyueH«

HO#t naHHBLIM BHUOpaTOpOM?

660. Ha puc. 233 usoGpaxeHa npueMHas aHTEHHa TeJeBHs
sopa. UYro MOXHO CKa3aTb 06 OpHEHTaUHH IJIOCKOCTH KoJeGas
HAfl MarHUTHOrO BEKTOpa BOJHB, HAyUIeH M3 TeleleHTpa?



FITABA V
FEOMETPHYECKASl ONTHKA

§ 28. dotomerpus

661. Kpyrawi#t san nuamerpoMm D =30 # ocBeuwaercs Jam-
no#H, ykpenaeHHolt B LcHTpe nortoaka. Ha#tu Bbicoty A 3aaa,
€CNM HM3BECTHO, YTO HauMeHbIIasd OCBEUieHHOCTb CTEHBl 3ana
B ABa pasa GoJblue HauMeHblle#t OCBELEHHOCTH MoJa.

662, Ha Boicore /=2 x wan cepenvHo#i Kpyrjoro crona
auametpoM D =3 m sucur namna B /, =100 ceue#t. Ee 3ame-
Huau Jamio# B [, = 25 cBeuelt, M3MeHUB paccTOAHME IO CTOMA
TaK, YTO OCBEIIEHHOCTb CePelHHbl CTOJA OCTaAach MpexHel.

Kak wuamenutcss ocseuieHHOCTb Kpas cTOsa?

663. B Bepuunax paBHOGexpPeHHOrO NMPAMOYrOJLHOMO Tpe-
YrONbHHKA pACrMoJONKeHb WCTOYHMKM cBeTa S; M S, pasnoft
cuap (puc. 234).

Sp

Puc. 234

Kak cienyeT pacmoomuTb MajieHbKyl0 MAACTHHKY A, yTOGHI
OCBEIEHHOCTD ee Oblia MaKCUMandbHa?

Croponbl Tpeyroashuka AS, = AS,=a.

664. ITpn onpeAeseHHd CHIb CBETa HEKOTOPOTO HCTOYHMKA
NONLITKA MCNO/b30BaTh (POTOMETP He yBEHYaaacb yCMEeXOM, TaK
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KaK cHMa cBera Obla OYEeHb BeJIMKA M YPAaBHATL OCBELIEHHOCTb
nojet ¢oToMeTpa C MOMOLILIO 3TAJOHHOIO HCTOYHHKA He yad~
JIOCh Jaxe NPH TNOJIOMEHHH HCCAeLyeMOro HCTOYHMKA Ha CAMOM
Kpaio onrtuueckot ckambu. Toraa BOCMO/IBL30BAJIUCH TPETbUM
MCTOYHHKOM, CHJI2 CBeTa KOTOPOro Obila MeHblile, YeM y HCC/e-
AyeMoro. IDTalOHHBIE HCTOYHMK [aBal Ty Ke OCBELIEHHOCTb
noJeft ¢oromerpa, uTO M TpeTUH, HAXOLACb Ha pacCTOSAHUU
r;=10 cm or ¢oromerpa, B TO BpeMd KaKk TPeTHH HAXOAMJICHA
Ha paccTosiHuM ro==>50 cx. 3aTteM 3TaJOHHBHIH HCTOUHUK 3aMe-
HUJIM MCCJIeAyeMbIM M MOJMYYMJIH DPaBEHCTBO OCBeLIeHHOCTeH mpu
paccTosHuaAX OT doTomerpa ry==40 cu (uccrenyeMeff HCTOY-
HUk) M r,=10 cx (BcnoMoraTejbHbIt HCTOUYHHK).

Hatitn, Bo cKOJBKO pa3 cu/aa cBeTa HCCJELYeMOro MCTOY-
HUKa 6oJblile, 4YeM 3TaJOHHOTO.

666. Jlyy xapmauHoro ¢oHaps, magas Ha CTeHy .1oMa, HaeT
cBeT/n0e NATHO paauyca 7 =40 c¢x. Bo ckOIbKO pas MeHblue
6yneT OCBElUEHHOCTb CTeHHl Ja/JeKoro IOMa, ec/d paauyc marHa
Ha Helt paBeH 2 m?

666, Jlamna, umeioumias cuny cseta /=100 cBeuelt, 3akpe-
nJieHa Ha MOTOJKe KOMHAaThl. OnpenennTb CyMMapHbli CBeTOBOH
NOTOK, Majaloluft Ha BCe CTEHBl M MOJ KOMHATHI.

667. Kaxkas uacte uanyuenHolt CosHueM sHepruu nomanaer
Ha 3emmo? Papuyc 3eman npuusts pasHbiM. 6400 xm; cpentee
paccrosHue or 3emad po Cosuua pasto 149000000 xu. .

668. Ha ocu nosoro uwiuHipa paamyca R; mnoMmelleHa
packajieHHas MPOBOJOYKA, AJIHHZ KOTOPOH 3HAauMTeNJbHO GoJblue
BHICOTBl LMAMHAPA. BO CKOJbBKO pa3 M3MEHUTCH OCBELIEHHOCTb
BHYTPeHHe# NOBEPXHOCTH WUWIMHIPA, €CAM ero paluyc CTauer
pasHbiM Ry, (Ry < R))?

669. Ha kakoft BbicoTe c/eayeT MOMECTMTb JaMNy Hal LieH-
TPOM KPYFJIOro CTOJa, YTOObH Ha KpasX CTOJa MOJMYYMTb Hau-
60JIbILYI0 OCBELUEHHOCTH ?

670. ITouemy CKBO3b mamMpPOCHYi0 GyMary MOXHO INpPOUYECTb
TEKCT TOJbKO B TOM c/yuae, ecau OyMmary HenocpeicTBEHHO
Ha/JOXUTb Ha CTPAHULY KHHUTH?

§ 29. OcHoBHBIE 3aKOHBI ONTHMKH

671, ToueMy TeHb HOI Ha 3eMJe De3KO O4epyeHa, a TeHb
ronoBbl Gosee pacnabiBuata? IlpM Kakux yc/AOBHMAX TeHb BCIOLY
OyneT OnMHAKOBO OTYeT/IMBA?

_ 672. Kak HyxHO nepxaTb KapaHaam Hajg CTOJNOM, YTOOHI
MOMYYUTb PE3KO OYEPUYEHHYI0 TeHb, eCAd MCTOYHMKOM CBeTa
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CAYHHT 3aKPEMACHHaR y NOTOAKA JaMNa NHEBHOTO CBETA, HMEIO-
‘was ¢popMy RAMHHOH TPyOKU?

678. Ocenblo, KOrAa JxepeBbfl MOTePAIM BCIO JHCTBY, YacTO
MOXHO BHIETb TeHH OT IBYX MapalielbHEX BerBe#t. Huxnsa

e
Puc. 235.

BeTBb JaeT Pe3Kyl0 TeMHYI0 TeHb, BepXHaa — 6o-
Jee IUPOKYI0 M cBetayw. Ecau gBe Takue Texu
cayyallHO HajaraioTcf APYr Ha Apyra, Mbl BHIHM
APKYIO CBETAYI0 MOJOCY nocpeauHe GoJjiee TeMHOH
TeHU, TAK YTO 3Ta TEHS BHIJALHT Kak Ob ABOH-
Ho#t (puc. 235). Kax OOBACHHTL 3TO sBjeHHe?
(Munnapt «CseT M uBET B NpUPOLE».)

674. Jlyuu Cousnua, npoxons CKBO3b MajeHb-
KOe OTBepCTHE B JUCTBE Ha BepliMHE BLICOKOTO
lepeBa, NAalOT Ha 3eMJe NATHO B (OpMe 9JIHNCA.
Boabinas u Manas ocH 3/MIMNCA PaBHH COOTBET-
ctBeHHO @ =12 cx n b=10 ¢x.

Kakosa Bricota mepesa H?

Yraoseie  pasMepbl COJIHEYHOTO  JIHCKa
B=1/108 pao.

675. Ilepuckon uMeeT InBe NPHU3MBI MOJHOIO
BHYTpeHHero otpaxenus. Onpenenurb OTHOLIeHHE

IMUPHH STUX NPH3M, e€C/IH PaccTosHMe Mexay npusmamu AB=1L,
a paccrosHHe OT HuxHell MpuaMbl 40 raasa Habmonarens BC =1
(puc. 236). Paccmarpusaembie B mepH-
CKONl NpPeAMeTH HaxonaTcad Ha 6OJbIIOM

v/
OT HEro pacCTOAHUH. ' _.__E%g_..

676. Kaxo#t HaumeHblue BHICOTHI
BOMKHO OHTb IUIOCKOE 3epKajo, yKpern-
JICHHO€ BEPTHKAaJbHO Ha C(CTEHe, YyTOObI
YyeJsl0oBeK Mor BH,Ele’l‘b‘ CBO€ OTpaxeHue
B HeM BO BeCb POCT, He HM3MeHS MNOJC- VA
eHUs TOJIOBHI?

Ha xakom pacctosuuu ot nona noJ-
e ObITb HHXHUH Kpa# 3epkajaa?

677. CoseuHble sayuu, OTpamascb OT

2
TOPH3OHTa/MbHO Jexallero 3epkana, na- gG——>
JAl0T HA BEPTHKAaJbHBIK 3KpaH. b o~
Ha sepkane crour mnponoJarosarhift
npeamet (puc. 237). Onucarb xapakrtep Puc. 236.

TEHH Ha dKpaHe.
678. Ilpn kakux ycaoBusx ¢OpMa CONHEYHOTO «3aHYuKa»
OT He6OoJbIIOro 3epkana He OyleT B3aBHCETb -OT (OPMBI 3ep-

KaJsa?
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679. Kax -orvimauts na dotorpadun peanbﬁuﬂ mnelsax ot

ero OTPa¥eHHs B CMOKOHHOH Boae? .
\ §
8
~Jepraro -
Puc. 237.

680. Haitu rpaduueckd, NpH KaKUX TMOJOKEHHAX TJ43a
HabaonaTe b MOXeT BHIETb B 3epKade KOHEUHbIX pa3MepoB
n3o6pakeHHe OTpe3ka MNpsSMOR, pPacnoJOKEeHHOR OTHOCHTEILHO
3epKana TaK, KaK YKa3aHO Ha 2
puc. 238.

681, Ilaockoe sepkano pac-

NONOXEHO NapaljelbHO CTeHe Y.
Ha - pacctosiuu ! ot Hee. Cser

OT YKpPeNnJeHHOro Ha cTeie TO-

YEYHOrO0 WCTOYHWKA TNajaetr Ha 0007

3epKajo M, OTpamasch, laeT Ha Puc. 238.

creHe «3aHuuxy. C kakoft cko-

pocThi0 GyneT ABMraTbCA «3afyHK» MO CTeHe, ecJu MPHOIUKATDH
K Helt 3epkano co ckopocTbio U? Kak GynyT MeHATbCA pasMephi
«3aftuukay ?

682, Mcnoabsys ycaosue 3agauu 681, ompenenurs, OyneT au
MEHATbC NPH IOBHXEHHUH 3epKaja OCBEILIEHHOCTb CTEHH B TOM
MecTe, Tae Haxomutca «3afunk». CuutaTh pasMephl 3epkaia
MHOTO MEHbIUMMH DAacCTOSIHUS OT 3epKajna A0 HCTOYHHMKA' CBETa.

683. Il1ockoe 3epkano BpauaeTcs ¢ MNOCTOAHHOR yrioBo#
ckopocTtbio. Yucao o6oporos B cekynay n==0,5. C kako#t cko-
pocTbio GyneT mepeMeliaTbCs «3aHUMK» MO CHepuUeCKOMY SKpPaHy
panuyca 10 4, ecau 3epKado HaXOMUTCHA B LEHTPE KPHBH3HBI
9Kpana?

684. Onuitet A. A. Beaonoasckoro mno skcnepHMEHTaaALHOMY
MCC/IelOBaHUIO OTITHYECKOro sBJaeHus Jlommiepa cOCTOSAM B Ha-
6/1100eHNH CBETa, MHOTOKPAaTHO OTPaXEHHOTO OT ABHXYLIUXCA
sepkan (puc. 239). 3epkana pasmewlanuch Ha BpallAIOIUXCA
B pasHble CTOPOHBI AHCKaX.
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a) 3Has . yra0Byl0 CKOPOCTb . BPAllleHUst AUCKOB, HaliTH
VIJOBYIO CKOPOCTb @ MOBOPOTa Jyua, HCMHITaBIIEr0 7 TOCHE-
AOBaTeNbHRIX OTPaKeHM# OT 3epKai.

6) Onpenenuts JUHERHYIO CKOPOCTb 7-TO M300paKeHUs B MO-
MEHT, KOTJa 3epKajga mapainelbHbl APYr APYry M HX OTpa-
HalollMe YYacTKH ABHKYTCA
CO CKOpOCTbI0O ¥ B pasHble
- X CTOPOHBI.

2 w , 685. Pemntb 3anauy 684

Y NpH YCAOBHH, YTO NUCKH Bpa-

' IIAI0TCA B OJHY CTOPOHY.

686. Y3kuit myyok cera S

fafaeT Ha ABYTPaHHHH yro.a

Puc. 239. a = 60°, o6pa3oBaHHbI# On4-

HAaKOBBIMU TJIOCKMMU 3epka-

aamu OM u ON, sakpenueHubiMu Ha ocu O (puc. 240). TTocae

OTpaweHHs OT 3epKaa cBerT (oKycupyercs nunso# JI u nomamaer

B HeMOABMKHBIA npueMHuk /7. 3epkana BpallaioTcsd ¢ MOCTOSHHOH
yria0Bo#t CKOPOCTBIO.

Puc. 240.

Kaxkas 4acTbh cBeTOBOM# SHeprui Nyuka 3a BpeMs, MHOTO GoJiblliee
nepuona BpalleHus, JOCTUTHET NPUEMHUKA, €CJU MyYyOK MPOXOAUT
Ha PAacCTOSIHUM @ OT OCH, PABHOM MOJIOBUHE AJMHMHBEI 3epkana OM?

687. MoxHO /M BMeCTO OOBLIMHOIO SKpaHa AAd MOKasa KUHO
HCNO/b30BaTh MJIOCKOE 3epKasao?

688. IlpoexkuHoHHBIft anmapar, CTOAWMHK Yy CTeHH B KOM-
gare, /18&2’1' Ha MPOTUBOMOJOKHOMR CTeHe n300paxeHue MAOLLAJBIO

=1 x
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Uemy Gyaer pasBHa maowanb u306pameHus, €can Ha CTeHe
NpOTHB anmapaTa MOMECTUTb ILIOCKOE 3epKalo TaK, YToObl U30-
OpaxceHue MOJAY4YHIOCH Ha CTeHe, BO3Je KOTOPOH CTOMT anmapar?

689. Ilsa naockux sepkana AO u OB obpasywor aByrpa-

2n .
HBIR yTON @==~". rle n— uenoe uucio. ToueuHbRt MCTOUHMK

cBeTa S HAXOAMTCS MeXAy 3epKaAaMM Ha DaBHOM DacCTOSIHUM
OT KaXIOTO M3 HMX. ,

Hatitn uyncno msobpaeHudt MCTOUHMKA B 3epKaaax.

690. IBa naockux sepkana AO u OB 06pa3yioT NpousBOJb-

2n
Hbi#l ABYTPAHHEIA yrOM ¢ = —, rne a — mofoe uuca0, 6osb-

piee 2, ToueuHblt MCTOYHHUK CBe-
Ta S HaxomuTCsi Mexay 3epka-
JIaMH Ha PaBHOM DPAacCTOSHHU OT 4
KaMa0ro M3 HHX.

Halttu uncno usoOpaxkeHuit
HCTOYHHMKA B 3epKanax.

691. B xakoM HanpasJjeHuH
HYXHO MNyCTHTb Jy4 CBeTa W3
Toukn A (puc. 241), naxoxns- Puc. 241.
weics  BHYTPH  3€PKaJIbHOTO
suuuka, 4toObl OH MOMan B TOYKY B, OTpa3uUBILMCHL MO OLHOMY
pa3y OT BCeX ueThIpeX CTEeHOK?

Touku A u B HaxomgarTcs B OJHOH NMJIOCKOCTH, MEPIEHAHUKY-
JAApHOH CTeHKaM AulMKa (T. e. B IJIOCKOCTH PHUCYHKa).

692. TIlouemy, ecam ¢ camoJnera,

4 JeTALero Hal MOpeM, CMOTpeTb BHU3,

KaxeTcs, 4TO BOAa TIOpa3no TeMHee

HeMnocpeACTBEHHO BHHM3Y, YeM Ha ropH-
3oHTe?

693. Ha kaxoe paccrosHue cMe-
CTUTCA JIyY, MPOXOASAILUH yepe3 NI0CKO-
NapaniefibHyl0 NAACTUHKY, €CJad TOJ-
LiMHa ee d, IOKa3arTe/ab NpeJaoMaeHHs 1,
a yrosi nageHus Jyuga i?

Vi P Moxer nan cmeweHue Jayda ObiTb
60Jblle TOJLUHBL MAACTHHKH?
Puc. 242. 694. Ilpu xakux sHaueHuax MOKa-
3are/st [pEJOMJACHUA TNPAMOYrOJbHOR
NpuU3MBl BO3MOXKEH XOH Jyua, u3oGpaweHHbiff Ha puc. 242?
Ceuenue npusmbl — paBHOOeApeHHbIft TPeyroMbHHK; JAyy MNanaet
Ha rpaib AB HOpMa/bHO.

Y, % Z
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695. B Boay onyuieH RPAMOYTOMbHEIR CTeRJAHHLI KauH,
Tlokasarenb npenoMienus cTekna n;==1,5. TIpn Kakux 3Haye-
HHAX yraa a (puc. 243) nyy csera, najaouuit ROpMaJibHO Ha
rpaib  AB, UeNMKOM JOCTHTHET
rpain AC? '

696. B sacHble co/HeuHbie AHH
Ha 3aropPoJHBIX acdaabTHPOBAHHBIX
I10CCe BOAMTENH aBTOMAWIMH YacTo
Ha6M0NaI0T TaKyl0 KapTHHY: HeKO-
TOpHle YYacTKH accaibra, Haxons-
Linecs BHepelH aBTOMALIMHBI . Ha
paccrosiun okonao 80—100 u, ka-
KYTCS MOKPHTHIMH nyxamu. Koraa
BOINTeNb  ToAbe3xkaeT  Oine
K STOMY MECTY, JYXH HCYe3al0T M
CHOBa MOSBJAIOTCS BIEpelH Ha Ipy-
rUX MecTaX, NPUMepHO Ha TOM e
PacCTOSHHUH.

, Kaxk o6bsicHseTcss 9TO siBleHue?

697. Toncrasa niacTHHA clelaHa M3 NPO3PayHOro MaTepuaia,
NOKa3aTeNb NPeNOMJICHHS KOTOPOTrO HM3MeHAeTCA OT 3HAYEHHA 1,
Ha BepXHe#t TDaHH 1O 3HAYEHHA Ny HAa HHXKHeH TpaHm.
© JIyy BXOAMT B MAACTHHY MOJ YIJOM d.

[Mox kakMM YIJIOM JyY BbifiZeT U3 NAACTHHBIP

698. KyOmueckuit cocyn ¢ Hempo3payHBIMH CTEHKaMM pac-
MOJMOXEeH TaK, YTO rnaas Habaonatens He BUIMT €ro IHa, HO
MOJIHOCTbIO BHAUT cTeHKy CD (puc. 244).

Kakoe KO/AM4eCTBO BOAbl HYKHO Ha-

JNUTb B COCYH, 4uTOOB HabilomaTenb CMOT N
yBuaeTb npeamet F, Haxonswuhcs Ha pac- s
crosiiuu b =10 cu ot yrna D? Pebpo
‘cocyra a.=40 cu.

699. YesnoBek C NOIKHM paccMaTpHBaer
nHo. Kak saBucHT kaxywasca ray6uHa
BoxoeMa A ot yraa I, obpasyemoro nay- A4 )
YOM 3peHHsl C BEPTHKAJbIOP b

HeficTuTenbias rayGuHa BoJoema Puc. 244,
BCIOLY OLMHaKoBa W pasHa H.

700. CeueHne crTekasnHOX Npu3Mbl HMeeT (OPMY PaBHOCTO-
poHHero Tpeyro/ibhuka. Jlyd najaeT Ha OAHy M3 rpaHe#t mnep-
neHIuKyAspHo eft. HaWtu yron ¢ Mexay JaydoM NanaowuM u
Ay4oM, BEITeAUrMM W3 mpusMi. ITokasarenb NpesOMJeHHA CTe-
k1a n=1,5,

Puc. 243..
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701, Cenenue cTexaaHHOH npusaMet uMeerT dopmy papHoGex-
pennoro TpeyroanHuka. OnHa M3 paBHBIX rpaHei nocepebpena.
Jlyy namaer HOpMa/lbHO Ha APYTylo, He MOCEPeGPeHHYI0 TpaHb
M AOCAe ABYX ‘OTpameHHH BLIXOLHT 4Yepe3 OCHOBaHHE TMPUBMBI
NEpACHINKYNAPHO eMy.

Hafitu yrasl npuaMbl. ,

702, Mazaoomuit Ha TpaHb MPH3ME Y4 BHIXOLMT MOCJHE Npe-
NOMJIEHHS yepe3 cMexHylo rpadb. KakoBo MakcuMansHo nomy-
CTHMOE 3HaYeHHe NpeAOM/SIONIEr0 Yrja MNpPU3MBl &, €CJHH OHa
ClleflaHa M3 CTeKJa C TOKasaTefeM mpejoMjaexus n=1,5?

708, Jlyu cBeTa BXOAHT B CTEKJSHHYIO MPU3MYy MOA YIJIOM &
M BHIXOLHT H3 MpPH3MH B BO3AYX MOX yrioM B, mpuueM, npohas
npuUsMy, OTKJOHAeTCS OT MNepPBOHAYaJbHOTO HAMpaBAeHHs Ha
yroa {.

Haf#iTh mpesnoMasiomwuft yros npuaMbl ¢ M TOKa3areab npe-
JIOM/IEHHS MaTepHaaa; W3 KOTOPOTO OHa CHeJaHa.

704. Cropount npusmel ABCD, u3roToB/ieHHOH W3 CTekJaa
€ TnokKasaTesieM TNpeJfoMJeHust n, O06pasyioT LBYTPAHHbBIE YTJ/BI:
LA=90% / B=175 /C==135% / D==60° (npusma AGGe).
Jlyy cBera manaer Ha rpaib AB u noc/e NMOJHOrO BHYTPEHHEro
oTpaxenns ot rpawn BC BHXOAMT uepe3 rpaHp AD.

Ha#ttu yron namenus a ayua Ha rpaHs AB, ecau M3BECTHO,
YTO Jyd4, NMpPOLIEAIIHA 4Yepe3 NMPH3MY, MEePNEHAUKYAAPEH Nanawo-
uieMy Jayuy.

705, Ecan auct Gymarn ROAMTb KaHUEJAPCKUM KJEeM HId
BONOH, TO CKBO3b OyMary MOXHO OyleT NMpouecTb TeKCT, Hame-
HaTaHHbIH Ha Apyroft cropoue aucra. OOGbACHUTE, moueMmy?

§ 30. Jluusw u chepuuyeckue 3epkauaa

706, Kakofi noKasarens NpeJOMJEHHS NOKHO HMETb CTEKJO,
13 KOTOPOro clefiaHa CHMMeTpHuYHaa cobupare/bHas JAHH3a, ecau
¢dokycHoe paccTosifime STOH JUH3E PaBHO pPalMyCy KPHBU3HHI
ee MOBEPXHOCTeH?

707. Tlaocko-Bhinykaas cobGupare/bHas JMH3a M3rOTOBJEHA
M3 CTeKJa C ROKasaTeneM npejoMaeHus n==1,5.

OnpenenuT COOTHOIIEHHE MeXAY (OKYCHBIM pPacCTOSAHHEM
9TOM NMH3HW f M paauycOM KPHUBM3HBI ee BHIMYKJOH NOBepX-
Hoctn R.

708. Onpeneautb paauychl KpHBU3HB BHLIMYKJIO-BOTHYTOH CO-
GupaTesbHOM JMH3L M3 CTEKJAa C NOKasaTedaeM NpeNOMJIeHUd
n=1,5, umeoume# pokycuoe paccrosuue f =24 cu. UsBectHo,
YTO OQUH M3 PAaAMYCOB KPHBU3HLI BABOE 6OJblle APYroro.
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"709. IBOSIKOBHIMyK/as JIMH3a, CHeJaHIasi-M3 CTeKJa C NOKa-
sareneM mnpenomiaeHus n=1,6, umeer ¢okycHoe -paccTosHue
f=10 cxn.

Yemy Gyner paBHO (OKyCHOE PAacCTOAHHE STOH JHMH3H, €Cau
€e MOMECTHTb B MPO3PayHyi0 Cpely, MMEIOLIyI0 NMOKasaTesb Tpe-
JaoMaenus n,=1,5?

Hafitn ¢okycHoe paccTosiHue 3TOH JUH3H B Cpelie ¢ MOKa-
3aresieM npenomieHks ny==1,7.

710. ToHkas CTeK/AsHHas JUH3A MMEeT OMNTHYECKYI0 CHAY
D =25 nuontpu#i. Korza 3Ty JMH3Y MNOTPYXAaOT B IKHIKOCTH
C TMOKasarejeM MNDeNOMIEHUS My, OHA JefiCTByeT KakK pacced-
Bawias ¢ ¢okycHeM paccrosHueM f==100 cux. Onpemeauts
NOKaszartejb NpPEJOMJIEHHS Ny XUIKOCTH, eClIH TNOKasaTelb mpe-
JIOMJEHUs CTekJaa JuH3H n, =1,5.

711. PaccrosHue mpeaMera 0O pacCedBaiolleit JHH3H B m
pa3 Gousblie (OKYCHOTO PACCTOSHHUSA JIMH3BL.

Bo cxombko pas3 usoGpaxenue OyneT MeHblle mpeaMera?

712, HaxanenHas HMTL JaMIIOuKHM M ee u3ob6paxkeHue, mO-
JyYeHHOE ¢ MOMOLIbIO JIMH3BI, ONTHYECKAs CHJa KOTOPO# ueThipe
LUONTpHUH, paBHbl Mo BequuyuHe. Ha kakoe paccrtosHHe HYXHO
OTOJBUHYTb JaMIOYKY OT JMH3H, YTOOBI ee M30OpaxeHHe yMeHb-
WMJa0Ch B MATh pas?

713. PaccrosHne Mexiy ABYMS TOYEYHBLIMM HCTOYHMKAMH
csera =24 cu.

I'me Mexny HUMM HalO MOMECTHTb cobupalowyo JauH3y ¢ ¢o-
KyCHHM paccrosiHueM f =9 cm, uToOn u3oOpaxeHus o6oux
HCTOYHMKOB MOJYYHJIHCh B OZHOH M TOH e Touke?

714, Bricora nsnamenu cseun 5 cu. JluHsa Haet Ha 3KpaHe
u306paxeHue 3TOrO mJiaMeHu BricoToH 15 cam. He Tporas nunawr,
cBeyy OTOABMHYJM HAa [=1,5 cu nanpie OT JMH3H H, mepe-
JIBUHYB 5KpaH, BHOBb NOJYUYHJIH pe3Koe H300pameHue IIaMeHH
Bricoto#t 10 cu.

Onpenenutb riaBHoe (GOKYCHOE PacCTOSHUE JHH3HL

715. Cxonswufics nmyyok JyuyeH nanaer Ha PpacceHBaIOLLYIO
JHH3Y TakuM 00pa3oM, uTO NMPONOJHEHUA BCceX JyuyeHl nepece-
KaloTca B TOUYKe, Jexallel Ha onTHuyeCKOM oOcCv JHMH3B HAa pac-
crosunn b==15 cu OT Hee.

Ha#fitn ¢okychHoe paccTosHMe JAMH3H B IBYX CJAyYasx:

1) nocae mpenomieHus B JMH3e Jyud COOHpAIOTCS B TOuKe,
Haxojsllelica HA PacCTOSHHH @, ==60 cx OT JNUH3HI;

2) nmpozoMKeHHSs ~ NPENOMJEHHBIX  Jyyell  mepeceKaioTcs
B TOUKe, HaXojsleics Mepel JMH30H HA PAacCTOAHUH @y=60 cu
OT Hee.
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716. Paccrosnue MeXAy 3NEKTPHYECKOH JAMIOYKOH M BKpa«
HoM d==1 wm. TIpu kaxux mnosoxeHusx cobupaioweh AUHIH
¢ ¢okycHbiM paccTosHHeM f =21 cx u3oOpaxeHWe HHUTH JaM+
noukn GyZeT OTYETIUBEIM?

Moxio nu noayuuth u3obpaxenue, ecau GpokycHoe paccros-
Hue f/=26 cu?

717, Toukasa cobupaiolias AuH3a jJaeT H300paxeHHe HeKO-
TOPOro MpenMeTa Ha SKpaHe. BricoTa H3oOpaweHus paBHa A,
He MeHss paccTosiHus Mex1y TpeAMeTOM M SKDaHOM, mepeme-
LIAI0T JIWH3Y W HAXOJAT, YTO BLICOTA BTOPOTO YETKOTO H30-
Opaxenns paBHa h,.

Onpezneauth BHICOTY camoro npeamera H.

718. KakoB pamuyc R BoOruytoro cdepuyeckoro 3sepkaaa,
HaxoAslerocs Ha pacCTOSHUM @ =2 M OT AMUa, ecnu venoBek
BUIUT B HeM CBOe u300paxe-

HHUe B NoJITOpa pasa 60abLInM, g
yeM B IJOCKOM 3epKaje, Ha- Vi

XolslleMcs Ha TOM e pac-

CTOSHMM OT JuLA? 1 .

719. Ha puc. 245 nsobpa- £ o £
KeH Jayu AB, npouenn#

CKBO3b PacCeHBaIoOLLyI0 JHMH3Y.

MocTpouts xol aysa 1o

JINH3H, €CJHH TMOJIOXKEeHUEe ee Puc. 245.
(okycoB F usBecTHO.

720. Ha puc. 246 wusobpaweHa cBersllascd TOYKa H ee
u306paxkeHue, NaBaeMoe JMH30H, omTuyeckas ocb koTopoht N;N,.

Haiitn nosoxeHue nuH3b M ee ¢HOKyCOB.

-4

W Ne
Puc. 246.

721. Ha sananno#t ontuuecko#t ocu N, N, Jun3el HaWTU Mo-
CTpOEHMEM ONTHYECKUH LEHTP JHMH3BI M ‘ee TJaBHble (OKYCH,
€CclM U3BECTHO I0JIOXKEeHHe HCTOYHHKAZ S M INOJOXeHHe H30-
Opawenus S’ (puc. 247).

722, Nlano noJosxeHue ontuvecko#t ocu N N,, xon ayva AB,
Najaolero Ha JMH3y, M TpejoMieHubi#t ayy BC (puc. 248).

Hatttn nocrpoeHueM nNOJMOXeHHE TJAaBHBIX (GOKYCOB JMHMH3HI.
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'723, CobuparenbHad JAHH3a HKaeT H3006paeHHe - HCTOUHUKA
B Touke S’ ®a riasHo#t omruueckoi ocu. TlonoReHHe “UEHTpa
aunstl O u ee ¢okycos F u3sectHo, npuueM OF < OS8'.
HailTu mocTpoeHueM NoJOXeHHe HCTOUHMKA S.

*S
Y ' "
Y ’
Puc. 247
A
/4 \\/
g
M, Ay
Puc. 248.

724, Touka S’ ectb H306pawkeHHe TOUYEWHOTO MCTOYHHMKA
cseta S B cepHUECKOM 3epKane, onTHyeckas ocb Kotoporo NN,
(puc. 249). Hafitu nocrpoenueM NOJOMKeHHe LEHTPa 3epkana
u ero (Qokyca.

.s

M .5’ Ny
Puc. 249.

725. Haxo noaowenne onmrThyeckoft ocu NN, cdepuueckoro
3epKana, pacmo/omenue HCTOUHHKA M u3oGpaxeHnus (puc. 250).

«B
oA

y ~ %

Puc. 250.

HafiTu mocTpoeHueM MoJOKeHUs UEHTPA 3epkana, ero (pokyca
M noJioca a8 cayuyaes: a) A — umcToutiuk, B — H306paxeHue;
6) B — ucrounuk, A — usobpaxenne,
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726, Toueunblt HCTOYHMK CBeTa, NMOMEIUEHHHI# HA HEKOTOPOM
paccTosHHM OT 3KpaHa, CO3MaeT B LEHTPe SKpaHa OCBellieH~
HocTb 2,25 uK..

Kak uaMeHHTCS 3Ta OCBELEEHHOCTb, €CJH MO LPYTY0 CTOPOHY
HCTOYHMKA Ha TaKOM e PAcCTOSHHH NMOMECTHTb

a) GecKOHeyHOe [JIOCKOe 3epKaJo, NapajjelibHoe SKpaHy?

6) BOTHYTO€ 3epKaJjo, LUEHTP KOTOPOTO COBMajaer
C UEHTPOM 39KpaHa?

B) BBIMYKJOe 3epKajo TaKOTrO e pajuyca KpH-
BH3HBI, KaK W BOTHyTOE?

727. Xenas nonyuutb CHHMOK 3e6pH, dororpad v
cHan Gesoro ocna, HaleB Ha 06bexkTHB ¢oTOANNapara 7
CTEKJIO C YepHBIMH MOJOCKAMH. :

Y10 nOJYuHIOCH HAa CHHMKe? -

728. U3 creksa OByX COPTOB BHINOJHEHA CJIOHCTas
JMH3a, u3o6paxkeHHasd Ha puc. 251. Kaxoe u3obpa-
JKEeHHe 1acT 3Ta JHH3A B CJAydyae TOYEYHOTO HCTOY-
HHKA, PacroJIOXeHHOr0 Ha onTHYeckod ocH? Otpa-
MeHHe CBETa Ha IPaHUiE C/I0EB He YHUTHIBATD.

© 729, Buanmbie pasmepbl auckos Coanua u JIlyHH  Pyc. 251,
Yy TOPH3OHTA KaXyTCA YBEJHYCHHHMH NO CPaBHEHHIO
C MX BHIMMBIMH pasMepaMu B 3eHHTe. Kak MOXHO C NOMOLubO
JIMH3bl 3JKCNEPHUMEHTA/NbHO MAO0Ka3aTb, 4YTO 3TO YBCJHHYECHHE HAB-
JAETCA KaXYLIUMCA?

§ 81. OnThueckue cHCTEMH W ONTHYECKHE NMPHGOPH

730. McrouHuk cBeTa pacnoJiokeH Ha JABOHHOM OKYCHOM
paccrosHud OT cobupaiomelt JanH3H. DOKYCHOE paccTosHue
auH3bl  f =30 cx#. Ha kakoM paccTOsHMM OT JHH3B HYXHO
NOMeCTUTb NJOCKOEe 3epKajo IJA TOro, 4To0b Jy4d, OTpameH-
Hble OT 3epKaja, BTOPHYHO NpPONAAA JMUH3Y, CTaJd Napasireb-
HLIMH?

731. Ha cofbupatomyio JaMH3y ¢ (OKYCHHIM PpacCTOfHHEM
40 cx nanaer mnapanneJbHH# nydyox Jayveit. ae caeayer no-
MECTUTb PACCEMBAIOILYI0 JUH3Y € (OKYCHBIM paccTosHueM 15 cu,
4yToGbl TNyYOK JyueH NOcC/Te NPOXOXIEHHH NBYX JMH3 OCTaacs
napanenbHBIM?

732. Tlpeamer Haxoautca Ha paccrosundn 40 cu OT BhIMYK-
JOro cdepuyecKoro 3epkajia C PpalnycoM KpuBuaHbl 20 ca.
Ha kaxkoM pacCTOiHMM OT MpelIMeTa HYXKHO NMOMECTHTb CTEKJsH-
HYI0 MJIaCTHHKY, 4TOObl U300paxeHHss mnpeiMeTa B CepuuecKoM
3epKajse M MIACTHHKE OKa3agHChb B OJAHOR MIOCKOCTH?
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733. Ha KakOM paccTOAHHK OT ABOAKOBBLIMYKJOH JUH3LL € $o-
KYCHBIM paccTosnueM f==1 s HYXHO MOMECTHTb BOrHyTOE Cde-
pHuecKoe 3epKa/o, UMelolllee paiuyc KpuBM3HEl R =1 x, uToOH
Jayd, napaiowufi Ha JIMH3Y Mapal/iesbHO FJaBHON ONTHYECKOR Oocu
CHC1eMBl, NOC/AE OTPaXceHUS OT 3epKaja BhILEJ U3 JHH3bl, OCTa-
Bafch MapajieNbHBIM ONTUYECKON OcH?

Hafitu uso6paxenua npeamera, naBaeMble N1aHHOR ONTHYECKOH
CHCTEMOR.

734. OnTuyeckas CUCTeMa COCTOMT M3 JBYX COGHPATEJbHBIX
nuH3 ¢ ¢GoxycHbiMU paccTosHuamu f, =20 cu n fo=10 cm.
Paccrosnne Mexay aunsamu d =30 cmu. [lpeamer naxomurcs
Ha paccrosuuu @, ==30 cx or nepsoft aun3el. Ha kakom pac-
CTOSIHUK OT BTOPOM JIMH3bBI MOJyuMTCcs H306paxeHue?

735. Onpepenutb (OKYCHOE PpaccTOSHUE ONTHYECKOH CH-
CTEMBl, COCTOALIEN M3 NBYX TOHKHX JIMH3: pacceusaiouie# ¢ ¢o-
KyCHBIM paccrosHueM f; u cobuparenbHO#t ¢ (OKyCHBIM pac-
crosnueM f,. JIMH3Bl PacnoNioXKeHbl BOVIOTHYIO APYr K APYTy,
TaK YTO PAaCCTOSIHMEM MeXIy HUMU MOXHO mnpexeOpeub. Onru-
YyeckHe OCH JIMH3 COBMAAaIoT.

736. IlapanienbHbiff MyuyoK CBeTa nalaeT Ha CHCTeMy U3
Tpex TOHKMX J/uH3 ¢ oOlefl onTuyeckolt ccblo. PoKycHble pac-
CTOSIHHA JINH3 COOTBETCTBEHHO PaBHbl f, =10 cn, fo=—20cn
n fy=-9 cu. PaccrosHue Mexny nepBo# M BTOPOR AHH3AMH
15 cm, Mexny BTOpoft M TpeTbe#t 5 cm.

Onpeznenuts MOJMOXKEHHE TOYKM CXOXIEHUS Myuyka MO BbHIXOIE
M3 CHUCTEeMbl JMH3.

737. Jluuza ¢ dokycuniM paccrosHueM f =30 cx naer na
9KpaHe ueTKoe u3oOpaxkenue NpeAMeTa, pPacloNOKEHHOro Ha
paccrosHuu @ =40 cam OT aun3bl. Mexay JMH3ON W mpeaMeTOM
NeprneHARKYAAPHO ONTHYECKOH OCH JIUH3BI MOMECTHAN IJIOCKO-
Napae bHyl0 MAACTUHY ToawuHON d =19 cux.

Ha kakoe paccrosiine HYXHO CMeCTHUTb 3KpaH, YTOOBl M30-
Opaxcenue mpeaMeTa Ha HeM OCTa/NOCh YeTKHUM?

[NTokasareab nmpejomJeHus cTekJaa MJAacTHHKY n=1,8.

738. Ilpeamer AB naxoautca Ha paccrostuu a==36 cm
OT nuu3bl ¢ poKycHbiM pacctosuuem f==30 cx. Ha paccros-
HuM [=1 m 3a /uH3OH pacnoJIOMEHO NJIOCKOE B8epKajno, Mmo-
BEPHYTOE MO OTHOLUEHWIO K ONTHYECKOH ocH JuH3b Ha 45°
(puc. 252).

Ha kakoM paccrosnuu H OT onTuuecko#t ocu HyxHO nome-
CTHTb AHO KIOBeTHl € BOAOM, uTOOBI NMOJNY4YHTb HA HEM OTYETJH-
Boe u3oOpaxceHue npeamera? ToJauMHa /0S8 BOAbL B KIOBETE
d=20 cx.
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739. CTex/sHHBIA KJAMH C..MajblM. MIPEJOMJAIOIIMM YIJIOM «
PACMO/IOKEH HAa HEKOTOPOM PACCTOSAIIMU OT COOMpaTebHOM JUH3H
¢ (OKyCHEIM paccTosHueM f, NpuyeM OAHA M3 MNOBepXHOCTeft
KAMHA NepNeHAUKyJspHa onTHYecko#t ocu auu3bl. ITo zpyrywo
CTOPOHY /AMH3H B ee (OKyce HAXONUTCA TOYEUHHIH HCTOYHHK
cBeta. OTpaxeHHEIE OT KJMHA Jy4d RAlOT MOCKe MpeJOMJeHUs B
JIMH3e ABa M306paxeHHst HCTOYHHUKA, CMELIeHHble PYT OTHOCUTE/ILHO
apyra Ha d. HaliTu nokasaTenb NpesoMJeHHs CTeKJIa KJMHA.

4*——[2-—H
Vil

-~

f V4
) v@%@

Pue. 252.

740. Boruyroe 3epkano umeeT ¢opmy moaycdeprl paaHycoM
R=>55 cx. B 9T0 3epxano HamuT TOHKUH CJOH HeU3BECTHOR
npo3payHolt wuakoctu. IIpu 3TOM OKasanochb, 4TO AaHHAs ONTH-
yeckas CHCTeMa NpPHA HEKOTOPOM IOJIOXEHMM MCTOYHMKA JaeT
IBa NeACTBUTENbHBHIX M300pa)keHus, OINHO M3 KOTODHIX COBMNa-
JaeT C CaMHM HCTOYHMKOM, a ApPYyroe OTCTOMT OT Hero Ha pac-
crosuue [ =230 cxu.

Ha#itn nokasaTe/ib NpeJOMJEHUS 7 KUIKOCTH.

741. J1BosiKOBHINyKJaf JuH3a HMMeeT (OKyCHOE paccTosHue
fi=10 cx. Onna u3 moBepxHOCTe#l JHH3E, HMeOUlas paguyc
kpuBuaHbl R =10 cx, nocepe6pena. IlocTpourb u3oGpaxweHue
npeaMeta, aaBaeMoe NAHHOW ONTHYeCKOM cHCTeMOM, M HaWTH Mo~
JoKeHue M300pakeHus, ec/ad npeiMeT HAXOIUTCHA HA PacCTOSHHM
a=15 cm OT JUH3bI.

742, Ha naockoft NOBEpXHOCTH . MACCUBHOrO KyCKa CTeKna
(noxasaTenb mpesoMJeHHUs A) Bbipe3aHo yrayGiaenue B Bule Ila-
pOBOro cerMeHTa. BuiHyTHIl M3 yray0JeHus KycOK CTekJa mpef-
cTaBasieT Co60# TOHKYI0 cOOMPAaTeNbHYI0 JUH3Y C (OKYCHbIM
paccrossueM f.

Ha#tu dokycuele paccroauus f, u f, noayuusueiica ce-
puyecKoit NMOBepXHOCTH.

743. Ha npospaunnifi mwap, umeiomu#t paguyc R u noka-
3aTeNb NPeJOMJIEHHs 7, MalaeT B HanpaBJEHHH OAHOrO U3 AHa-
METPOB y3KuHl mapa/jjesbHbfi My4OK CBETOBHLIX Jayuefl.
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Ha xaxkom paccrosuuu f OT ueHTpa mapa Jyuu Gyayr c¢o-
KyCH-POBaHbI ?

744, Hafitu nonoxeHue TraBHBIX TWIOCKOCTER NMpPO3payHOro
miapa, MCHO/Nb3YeMOrO B KauyecTBe JIMH3HI.

745. TlpenMer HaxomWTcs Ha paccrosHuu- d =2,5 cm oOT
NOBEPXHOCTH CTEK/JISHHOTO 1apa, uMelolero paauyc R ==10cx.

Hafttn nonoxenue uaoOpaxeHus, NaBaeMOro LIapOM.

Jlokasarenb mpesioMJenus creknaa n=1,5.

746. Cdepuueckas koaba, TOJMIMHA CTEHOK KOTOpo#t AR
3HAUUTENbHO MeHbllle ee paiumyca R, HU3rOTOBJAEHAa M3 CTeKJa
C TOKa3aTe/eM INpeJOMJeHHus 7.

Cunran 5Ty ko0a0y ORTHYECKOH cHUcCTeMOH M paccMaTpuBas
JHIbL Jyud, 6/aAu3KHe K NPAMOH, npoxonsiuett yepes HeHTP cdepsl,
omnpeneHTh MOJONKEeHHe (OKYCOB M TJIaBHBIX MJIOCKOCTeH cH-
CTeMH.

747, Ha xanenabky Boab cdepuuecko#t GopMbi mox yriaom
napaer ayy csera. Ha#ttu yroa 6 oTk/OHeHus ayua oT nmepBoO-
HauyaJbHOTO HampaB/eHHs B CJy4yae OLHOKPATHOTO OTPaeHHd OT
BHYTPeHHefl NMOBEPXHOCTH Kanju.

748. Ha kaneabky Boanl cdepuyeckoit ¢opmel nagaer na-
pajiie/ibHbIN Ny4yoK JyueH.

1) Boluncauts 3HaueHus yraos O oTKIoHeHusa ayueit oT mep-
BOHAYa/JbHOTO HANpaBJeHHd M Pa3/IHYHBIX Yraos maieHus: O;
20; 40; 50; 55; 60; 65; 70°.

2) Moctpounts rpaduk 3asucumoctd 6 oT I u mo rpaduky
HallTu npuG/mKeHHOe 3HAYeHWe Yrja HauUMeHbIUIETO0 OTK/AOHe-
Hust Opyn.

3) Onpenenuts, BOAM3U Kakux 3HaueHWH yraa O sayuu, Bbi-
WeAlHe W3 Kamjau, MAYT NPHOIH3HTENbHO NapasielbHo.

ITokasaTenb npeJoOMJAEeHHs BOLK CYMTATh paBHbLIM 7 = 1,333.
(91O 3HaueHUe n uUMeeT MeCTO IS KPAaCHHIX Jyueft.)

749. Kakxoe yBeauueHHe MOXHO TOJYYMTb ~TIPH MOMOLLY
NPOEKUHOHHOTO (poHapd, OGDBEKTHB KOTOPOrO HMeeT FJaBHOe
¢dokychHoe paccrosHue 40 cau, ecnu paccrosHue oT OGBeKTHBA
10 3KpaHa paBHo 10 #?

. 760, PaccuutaThb KOHLEHCOD MNPOEKIMOHHOrO ¢oHapd, T. €.
Hafttu ero nuamerp D u dokycHoe paccTosHue f, ecaum HCTOY-
HUK CBETa UMeeT pa3MepHl nopsaaka d = 6 wumu, 1namerp 06bEKTHBA
Dy=2 cm. Paccrosinue MexJ1y HCTOYHUKOM CBeTa U OObexTH-
BoM [==40 cx. Pasamepn auanosutusa 6X9 cxu.

761. Ilouemy B Tex ¢oroannaparax, B KOTOPHIX TNpH Ha-
BOJAKE Ha pe3KOCTb YMOTPeOadeTCs MaTOBOE CTEKJAO0, HE MO/b-
3yIOTCA MPO3PAaYHLIM CTEKAOM?
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752. Hsa ¢otapa onuHakoBOH SPKOCTH HAXOMNATCA HA pa3-
HHIX PacCTOAHMAX OT HaGaionaTens.

1) ByayT nm oHM KasaTbca HabGAIOAATENIO 0MHAKOBO APKUMH?

2) Bynyt an ux uzobpamenus Ha ¢dororpaduax OLMHAKOBO
apxuMu, eciu ¢onapu coororpatupoBaTh Ha pasHbIX Kaapax,
yTo6b M3006paxeHnus 6bin B oxyce?

7563. Oamn u TOoT xe 0ObexkT dortorpadupyer ¢ He6OMb-
LIOTO PACCTOAHMA NBYMS (OTOANNapaTraMu, UMEIOLIMMU OJHHAKO-
BYI0 CBETOCHJY, HO Da3iHuHHe (OKyCHble paccTosHus. Onuua-
KOBHI JIH LOJKHBI OBITb BbLAEPKKH?

7564. MoxHO 3aMeTHTb, YTO OcBelleHHas 3axonasiuuM Coumi-
ueM Oesas CTeHa Kamercs spye NOBePXHOCTH JIyHH, Haxo-
pawefics Ha TOM ke BHICOTe Hal ropusontoM, uto u CosHue.

OsHauaeT /M 3TO, YTO NMOBEPXHOCTH JIYHHI COCTOHT M3 TeM-
HbIX MOpox? (MuHHapT «CBeT W uBET B MPUPOLE».)

766. TloueMy, OTKpBIB TJ1a3a NoA BOJOH, MEI BUAHM TOJbKO
TyMaHHble OYepTaHUs NPEIMETOB, a B MacKe 1/ HHpPAHHA npell-
MeTH BUIHB COBEpPIUEHHO OTYeTIHBO?P

756. DBausopykuit uesoBek, mpenenbl aKKOMONALMM TIJasa
KOTOPOTO JiexaT Mex1y a;=12 c¢u u a,=60 cx, nocur
OYKH, C TMOMOIBIO KOTOPHIX MONKET XOPOIIO BHIETb YAaJdeHHbie
NpelMeTHl.

OnpejenuTb, Ha KaKOM HaMMeHbllleM PacCTOSHHH @3 MOXKET
3TOT 4eJIOBEK YMTaThb KHHI'Y B OYKaXx.

757. IBa vuesnoBeka, HaNbHO3OPDKM# M Onu30pyku#t, Hanes
CBOM OYKH, BHIAT TaK ke, KaK Ye/OBeK C HOPMA/AbHbIM 3DEHHEM.

OpHaxasl OHH cay4a#HO mnoMeHsMCb oukamH. Hanes ouxu
6/M30pYKOro, AaNbHO30PKUH OOHApYIHJI, YTO OH MOXET OTYeT-
JIUBO BUIETb TO/MbKO GECKOHEYHO yAaneHHble MNpenMeThl.

Ha xaxoM HauMeHbllleM DACCTOSIHHH @ CMOXeET YHTaTb MeJKu#
wpupt 61M30pYKUH B OYKAaX AaJbHO30PKOro?

768. [Tlpenmer paccMaTpuBaloT HEBOOPYXEHHHIM TIJ1a30M
¢ paccrosuus D. KakoBo Oyner yriosoe yBelHueHHe, eCiH
TOT e TpeIMeT pacCMatpuBaTbh B JyNy, PAacNONOXEHHYIO Ha
PACCTOSIHMM r OT TI/a3a M [OMelleHHYI0 TakuM o06pasoM, uTo
n3obpaxeHne HaxoouTcs Ha pacctosHun L ot rnasa? dokychoe
paccTosHue JUH3B paBHO f.

Paccmorpers cayuau:

1) L=oco,

2) L=D.

759. YV ontuueckoft Tpy6H, YycTaHOBNeHHON Ha GecKoHeu-
HOCTb, BBIHYNM OODBEKTHB M 3aMEHHAM ero nuagparMoit aua-
Mmerpa D. Tlpu 3TOM Ha HEKOTOPOM PAacCTOSHMM OT OKyJspa Ha
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9KpaHe NOJyuY#IOCh HAeHCTBHTeNbHOE H3006paxenne aunadparms,
umesowee guaMetrp d. Yemy OblIo paBHO yBesanueHue TpyOH?

760, Ilpu u3roToBJEHUH JBYXJMH30BOro oGbexTHBa (POTO-
KaMephl KOHCTPYKTOP MCHOJIb30BAJM PacceuBaioILylo JMuH3Y ¢ ¢o-
KYCHHIM paccTosHueM f,=05 cm, MOMECTHB ee Ha PacCTOAHHU

=45 cM OT NJIeHKH.

[ze HeoOXOAMMO NOMECTHTb COOHpaTe/bHYIO JAUH3Y C ¢o-
KYCHbIM pacCTOsiHueM f,==8 cm, 4TOOH Ha MJAeHKe MOJyHa’noCh
pe3koe HM300paxKeHue yAaqeHHbX NpPeiMeTOB?

761. Ilns Tpex pasaudyHbIX PaCMOJIOMEHUH MMH3, HaWJEeHHBIX
B 3amaye 760, paccunrars auamerp D u3obpaxenus JIyHel Ha
HeraTuse.

IMonepeunnx Jlynsl BufeH € 3eMaM B CpPelHeM MOL YIJAOM
¢=231'6"~0,9- 107" pad.

762. T'naBHoe ¢okycHoe paccTOsHHe OOBEKTHBA MUKDOCKOIA
fos=3 Mmm, okyaspa f,,=95 cm. [lpeamer Haxoaurca OT
06beKTUBA Ha paccTosHuu a =3,1 mnm.

Ha#it yBennueHne MHKPOCKONA IJA HOPMAJAbHOrO r/asa.



FrTABA VI
®U3NYECKAS OINITHKA

§ 32. Unrepdepenuns csera

763. IlBe cBeTOBble BOJHMI, lasarasch IPYr Ha ApYyra B Onmpe-
IeJ1SHHOM YYacTKe NPOCTPAHCTBA, B3aUMHO NOTAINAIOTCS.

OsnayaeT /M 3TO, 4YTO CBeTOBAas BSHEPrus npesBpallaeTcs
B Apyrue GopMbI?

764. JBa KOrepeHTHHIX MCTOYHMKa cBeta S, m S, pacmo-
JOXEeHb Ha paccrosHud [ apyr ot Japyra. Ha paccrosnuu
D> or uctouyHukoB nomeuiaercs skpaH (puc. 253).

Puc. 253.

HafiTu paccTosHue Mexay COCeXHUMH HHTepdepeHUUOHHBIMU
nonocamMu BGJA3U CepeluHbl 9KpaHa (TOYKa A), eC/id HCTOUYHUKU
MOCHIIAIOT CBET IJMHBL BOJIHBL A.

765. IBa nuiockux 3epkana oOpasyioT Mexay cobo#t yrou,
6ausku#t k 180° (puc. 254). Ha paBHbiXx paccrosHusx b ot
3epKan pacHo/OKeH HCTOYHMK cBeTa S. OnpelenuTb HHTepBal

153



MEKLY COCeIHHMH MHTepdepeHIMOHHBIMH N0J0CaMu Ha skpane MN,
pacnosioxeHHoM Ha pacctosuun OA==a oT TOYKH TnepeceyeHus
depkan. IaHHa cBeTOBOH BOJHBI M3BecTHa M paBHa A. Lllnpma C

. M
s $1C

j T I p
| a -
Hz

N

. N

Puc. 254.

NPENATCTBYeT HEMOCPEACTBEHHOMY MOMalaHUI0 CBeTa MCTOUHHKA
Ha 3KpaH.

766, Unrepdepenuuonnsit onbit Jliofina cocrosn B moayue-
HUM Ha SKpaHe KapTHHBl OT MCTOYHHKAa S M ero MHHMOTO H30-
Gpawenns S’ B sepkane AO (puc. 255).

Puc. 255.

Yem GyleT OTAMYATLCA HHTepdepeHUMOHHas KapTHHA .OT MC-
TouHuKOB S M S’ 1O CpaBHeHHIO C KapTMHOH, PacCMOTPeHHOMH
B 3alaye 7647

767. [iBa ToueuHBIX MCTOYHMKA, (a3bl KOJeOaHW{ KOTOpHIX
OIMHAKOBbI, PACTIONIOKEHB Ha MPSAMOH, NepreHIRKYIAPHOH SKpaHy.
‘Bawxaliunf HCTOYHHK HAXOAMTCA OT 3KPaHa Ha pacCTOSHHU
D> \. Kako#t Bun 6yanyT umerb HHTepdepeHUHOHHbIE MOJOChE
Ha skpane? Kako0BO paccTostie Ha 9KpaHe OT MeprneHAMKynspa
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10 Ganxkattedt cseryioff MOMOCH, ec/AM PACCTOSAHHE MeMAYy HCTOY-
Hukamu [ =nA >\ (n — uenoe 4ucjo0)?

768. Ha#tru paauyc r, k-ro cBerioro Kkoabua (cM. 3a-
nauy 767) npu ycnosuuw, yro D=Il=nh, n>>!, k=n,
n—1,n—2, ...

769. Kak npakTHUeCKM MOXHO OCYLIECTBUTb OMBIT, OMHCAH-
HBft B 3anave 7677

770. Ha Ounpusamy <&Ppenens, usobpaxeHHyilo Ha pHc. 256,
nagzaer cget OT McTouHuka S. CpeTOBble NMyYKH, MpeJOMJIEHHBIE
Pa3JMYHBIMH TPAHAMH NPHU3Mbl, YaCTHYHO NMEPEKPHIBAIOTCH M AAIOT
Ha 3KpaHe Ha yuacTKe AB HMHTepdepeHUHOHHYIO KapTHHY.
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Puc. 256.

Hatitu paccTofHHe Mexay cocelHMMH HHTepdepeHIHOHHBIMU
MONOCaMH, €CNIM PacCTOfHUE OT HCTOYHHUKA 1O NPHU3MHl @ ==1 u,
a OT Npu3Mbl 1O 9KpaHa & =4 m; NpeNOMIAIOWHA yroJ NMPUsMH
a=2.10"% paod.

Crekno, M3 KOTOpPOr0 H3rOTOBJEHAa MPH3Ma, MUMeeT II0Ka3a-
Teqb npesoMiaenns n=1,5. IauHa cBeToBo# BoaHbl A = 6000 .

771. CkoJIbKO WHTep(epeHUHOHHBIX NOAOC HabJi04aeTcd Ha
9KpaHe B YCTaHOBKe C OWMPU3MOH, OMMCaHHONA B mpenbllyuielt
3anaue?

772. TPYAHOCTb H3TOTOBJEHHS OMMPH3MBI C Yr/IOM, GJM3KHM
Kk 180° (cM. 3anauy 770), sacrasaser npuOErHyTh K CJAeIylOWEMy
npuemy. bunpusma.c yriaom B, cumiabHO orauyalowmumcs or 180°,
NoMeLaeTcsi B COCYZ, 3aNOJHEHHBI KUIKOCTbIO C NOKasaTeJeM
NIpeJIOM/IEHHA 1, WK ABJASETCH OLHOR M3 CTEHOK 3ITOro0 cocyna
(puc. 257).
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Paccyutath yroa 3:3KBHBaJeHTHOM OHNPH3MHI, Haxomsuiehca
B Boanyxe. [TokasaTens npenoM/eHUss BElIECTBA NPH3MHL 1,

- Tlpon3secTd  BLIYMCJAEHUA 143
n, =1,5(6eunson), n,= 1,52 (crex10),
B=170°

773. CobuparenbHas AuH3a, UMeic-
was ¢oxkycHoe paccrosauue f =10 cu,
paspeaaHa nomnoJam, W NOJOBHHKH pa3-
IBYHYTH Ha paccrosune d=0,5 un
(6uaunsa). OueHuTb YUCIO UHTepd2-
PEHUUOHHHX MOJOC Ha JKpaHe, pac-
NO/MI0XEHHOM 33 JIMH30H Ha PacCTOAHUA
D=60 cm, ecin nepel Jui30H
HMeeTC TOYEYHBIH MCTOYHMK . MOHO-

xpomaTtnyeckoro ceera (A ==5000 /f\),
yIajleHHb! OT Hee Ha a =15 cu.
774. V3 cobupaTeqbHOH JHH3LL
¢ dokycHbiM pacctosHueM f==10 cn
BLIpE3aHa LEHTPAaAbHAs YacTb IIMPUHBI
d=0,5 mu, Kak mnoOKaszaHO Ha
puc. 258. O6e monoBUHBI CABUHYTHI BIJIOTHY0. Ha auH3y manaer

MOHOXpoMaTHuecku#t cset (A = 5000 f\) OT TOYEUIIOTO HCTOYHHKA,
PACTONOMEHHOTO HAa PAacCTOAHUM @ =05 cM OT
aunspl. Ha KxakoM paccTosHun ¢ npOTHRONOJONK -
HO#t CTOPOHBI JIMH3BI HYXHO MOMECTUTb IKpaH,
4yroObl Ha HeM MOxHO OblI0 HabmomaTb TpH
uHTepQepeHLHOHHEIE 0.J10CH P

Yemy paBHO MaKCHManbHO BO3MOMCHOE UHCJIO
HHTepdePeHIUOHHbLIX TI0JI0C, KOTOPOE MOXKHO
HabmopaTb B LaHHOW ycTaHoBKe?

775. Haitth pacctosHue MexnAy COCeIHUMH
nonocaMy MHTepdepeHUMOHHOH KapTHHBI, Ha-
BaeMo#t qunsoRt paauyca R=1 cu, xoTopas
onucaHa B 3apaue 774, npu yCJAOBHM, YTO 3TO
paccTofHKue He 3aBUCUT OT MOJIONKEHHS IKPaHa.

ITpu KaKoM NoMOXKEHUH IKPaHa YHCJIO MHTEP-
depeHUYOHHEIX MOJOC OyAeT MaKCUMaAbHBIM?

HcTouHuK cBeTa 1aeT MOHOXPOMATHYECKHH Puc. 958
HC. .
CBET IAMHB BOAHE A==5000 A.

776. Yrto npousofizer ¢ HHTepdepeHUHOHHOR KapTHHOM
B YCTaHOBKe, OMHCaHHOW B 3anaue 775, eciiu BBECTH B CBETOBOMH
Ny4YoK, NMpoueAluil BEPXHIOW MNOJOBHHY /IMH3BI, MJOCKOMNApan-
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NebHYI0  CTEKAAHHYI0 naactuuky roauwmdsl d;=0,11 cx,
a B CBETOBOH Ny4OK, NpolueNWIMA HUXKHIOW MOJOBUHY JIHH3GI,
NAACTHHKY ToMMHB dy==0,1 cx? IlokasaTeab npeaomaeHus
crekna n==1,5. IlaacTunku pacnonararoTcs HOPMaAbLHO K INpO-
XONSILMM CKBO3b HMUX CBETOBEIM My4KaM.

777. Tlouemy koubua HbloToHa o006pasyloTcs TOJMbKO BCJAEd-
ctHe MHTepdepeHuuu aydett 2 u 3, OTPameHHBIX OT TpaHHIL
BO3AYIIHO/ MpOCTORKM Mexndy JauH30H M crTekiaom (puc. 259),
a ayu 4, OTpa¥eHHbIl OT IVIOCKOH TrpaHH JIMH3bL, He BJUSET
Ha XapakTep HHTepdepeH-
LIMOHHON KapTHUHBLI?

778. Vamenurcs au xa-
pakTep uHTepdepeHLHOH-
HOH KapTUHBI B YCTaHOBKe,
KOTOpasAs oOnucaHa B 3a-
nade 765, ecan wupmy C \
y6patb?

PaccrosHue a cuurath
Goabuium (paBueiM 1 u).
Hanyuaemble  HCTOUHHKOM
BOJIHBI HE ABAAIOTCA MOHO- Puc. 259.
XpOMaTHYECKUMHU.

779. B kakom cayuae kosbua HeioTona Bunusl 6osee ot-
YEeTIUBO: B OTPAXEHHOM CBETE, WM e B NPOXOAALIEM?

780. KoHTakT Mexay MJIOCKO-BBLINYK/IOH JHH30H M CTeKJsH-
HOH MNIacCTHHKOW, Ha KOTOPYI0 OHAa TMOJIOXEeHa, OTCYTCTBYeT
BCJAENCTBME MNOMafaHus Nulad. Pasnyc maToro TeMHOro KoJjbua
HeoTona pases npu stom r; =0,08 cu.

Ecau mblab yAanuTbh, TO PaaMyc STOr0 KOAbLA YBEJHYHTCH
no ry==0,1 cxu. Haittu TtonuwuHy cnos neind d, ecau paauyc
KPHMBH3HBI BHLINYKJOH noBepxHoCTH JauHdsl R =10 cx.

781. Ha noBepxHOCTb ABOSKOBOTHYTOH /IMH3LI, HMEIOLLYIO
palMyc KpuBU3HBL R;, TNOJOXeHa CBOeH BBHIMyKJAOH CTOPOHOH
- MIOCKO-BBIMYK/as JIMH3a C pPaiMyCcOM KDPHBHM3HEI MOBEPXHOCTH
R, < R,. '

Ha#ttu panuycnl kosew HbloTOHa, BO3HMKAIOWIHX BOKPYT
TOUKH COTPUKOCHOBEHHS JMH3, eCJaH Ha CUCTeMy INanaeT HOp-
Ma/JbHO MOHOXPOMAaTHYeCKHH CBET IJMMHBI BOJHEI A.

782. UYtoOH yMeHblIuTh KO3(@UIMEHT OTpaXKeHUss cBeTa OT
ONTHYECKUX CTEKOJ, HA MX MOBEPXHOCTb HAHOCAT TOHKHH c/IOH
NPO3PayHOro BelllecTBa, IOKa3aTeJb INIPEJOMJEHHS KOTOpOro n
MeHblue, ueM y cTek/aa. (Tak HasbiBaeMbIf «MeTOX MpocBetJe-
HHUA..ONITHKH».)

1 423
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OuenuTe TOMUUHY HAHOCMMOFO CAOA, CUMTad, YTO CBETOBHE
Jly4yd MajaloT Ha ONTHYECKOE CTEKJO NPHOIHU3UTELHO HOPMAJbHO.
783. Hopmanbueift raas cnocobeH pasnnyaTh OTTEHKH B liBeTe

npu pasHoCTH AauH BoaH B 100 A. Yaurusas sto, ouenuts
MaKCHMa/bHYI0 TOJMLIMHY TOHKOTO BO3AYUIHOTO CJOH, TDH KO-
TOpO#t MOXHO HaGaoaaTh B GesoM cBeTe HHTEP(EPEHLHOHHYIO
KapTHHY, BHI3BBAHHYIO Ha/lOXEHWEM JyueH, OTPAXEHHHIX OT rpa-
HHLL STOTO CJIOA.

784. Ha ToHkuft cTekMaHHBIR KJIHH OT YIa/JeHHOTO WCTOY-
HHUKAa NMOYTH HOPMa/JbHO NMajaeT MOTOK MOHOXPOMaTUYECKHX BOJH
Aaubl BoAHE A, Ha paccTosHHM d OT KJMHa pacmoJoxeH SKpaH,
Ha KOTOphi#t JuH3a ¢ (OKYCHHIM paccrosHueM f NpOeKTHpYyeT
BO3HHKAIOLLYI0 B KJuHe WHTephepeHUHOHHYI0 KapTuHy. Pac-
CTOSHME MexAy HHTepdepeHLUOHHBIMH MOJOCaMU Ha 3KpaHe Al
H3BECTHO.

Hafiti yron e kauHa, eciu NokasaTelb NMPeNOMAEHHs CTeKaa
pasex n.

§ 33. Audpakuna csera

785. Boiuucauts paauycs 3oH ®penens chepuueckoft BOMHEL
paluyca a Aas TOUKH B, orcrosieff OT MCTOYHHKAa MOHOXPOMa-
THYECKMX BOJH [JMMHB BOJIHH A Ha PAacCTOSAHHM @ - b, yuuThl-
Bad, uTo a > A u b>> A

786. Buuncante papuychl 30H PpeHens NAOCKOR BOJHBL
AJs TOukM B, orcrosuel oT ¢poHTA BOJMHE Ha paccTofHue
b>>>\, rae A\ — nJuHa BOJHBH MCTOYHHKA.

) N

V/

e 45

-~ 7 - b ]
!

Puc. 260.

787. ToueuHbl#t HCTOYHMK MOHOXPOMATHUYECKOrO CBETA NJAMHBI

Boanbt A==5000 A naxomurcs na paccrosiuu a =06,75 x or
IWHpMH ¢ oTBepctueM nuamerpa D =45 ux. Ha paccrosiuu
b=a or wupMu pacnonoxmeH skpaH (puc. 260). Kak usme-
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HHTCS OCBELIEHHOCTb B TOUKe B 9KpaHa, Jexallelt HAa- OCH myuka,
ecau JHaMeTp OTBepCTHA yBeauuuTb B0 D, =52 um?

788. Kak cornacoBaTb C 3aKOHOM COXPaHeHHA OHEPLMH TOT
¢axT, uTO yBeauueHHe OTBepCTHs (CM. ycJoBHe 3anauu 787) Mo-
MeT NPMBECTH K YMeHbIUEHWIO OCBELIEHHOCTH Ha OCH nyuka?
Benb npu yBeqMueHHH OTBEPCTHA NOJHHIH CBeTOBO# MOTOK, MPO-
HUKalOUUR 3a LIKPMY, BO3pacraer.

789. Ilaockas csetosas BoaHa (A=6000 A) najaetr Ha
WIMPMy € Kpyrao# auadparmott. Ha paccrosuuu b =2 » 3a aua-
¢dparmoit pacnonoxeH sxkpad. ITpu kakoM nuamerpe D auadparmbt
OCBEILEHHOCTh SKpaHa B TOuke B, Jexalie#t Ha OCH CBETOBOTO
nyyka, OyAeT MakcuMajbHa?

790. Cuurtas paccTosHuf OT MCTOYHMKAa 10O UIMPMBI H OT
IIHPMEl 10 9KPaHa NPUMEPHO ONHHAKOBLIMH U PABHLEIMHU @, OLEHUTb,
NPH KaKHX YCJOBUAX IMGPaKiHA CBETOBHIX BOJH ILJUHBL A Ha OT-
BepCTHH B LiMpMe OyZeT BHpameHa LOCTATOYHO OTYETIHBO (MHTEH-
CHBHOCTb Ha OCH nyuka OyIeT 3aBHCETb OT AHMaMeTpa OTBEPCTHS).

791. Tlokasatb, uto 3a kpyraeiM skpaHoMm C B Touke B
(puc. 261) Gyzer HaGmiomaTbcsl CBeTNIOe MATHO, €C/AH PasMephl
9KpaHa AOCTAaTOYHO MaJHl.

Puc. 261.

1

792, Ha xakoM paccTOSHMM APYT OT APyra HOMKHEL HAXO-
IMTbC 1BAa YeiOBEKAa JMJf TOrO, uTOOB FJa3 CMOI pa3/HYuTh
MX C paccrosHus okono 11 wu?

Paspematomas cnoco6HOCT> HOPMAaJbHOTO TJa3a COCTABASET
npumepHo 1’.

793. Ilnockas cBeroBast BOJIHA (AJAMHA BOJHEI A) magaer HOp-
MalbHO HAa Y3Kyl0 Lieab INHPuHE b. OnpenennTb Hanpas/eHus
Ha MUHUMYMBl OCBEILEHHOCTH.

794. OmnpenenuTb ONTHMa/JbHble pPa3Mepbl OTBEPCTHS «Ibl=
pOYHOH KaMepHi» B 3aBUCHUMOCTH OT JJIHHHI BOJHLL, T. €. Pafuyc
OTBEPCTHA 7, NMPH KOTOPOM TOYEUHBIR HCTOUHMK u306pasuTCa
Ha CTEHKE KaMephl KPYMKOM MUHHMaAbHOTO J1uaMeTpa, ec/au
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paccTosiHie OT MCTOYHMKA CBeTa 1O KaMmephl BeJHUKO MO Cpap-
HeHUI0 ¢ ee rayOuHo#t d.

Yxasanue. HanpaBieHus HAa MUHUMYMBI OCBELIEHHOCTH NO
NOpALKY BeJUYMHB ONpeneasioTcs TOH ke dopMmysiolt, uTO
M B ciyyae wean (cM. 3amauy 793), TOALKO BMEeCTO ILMHPHHEI
Weau b HYXKHO B3ATb NMAMETP OTBepcTHs 2r.

795. Ha nudpakuuoHHyi0 pelieTKy, UMEOLyI0 TepHox
d=4-10"" cu, HODMaJIbHO MafaeT MOHOXpPOMAaTuuyecKas BOJIHA.
OueHnTb NJNHY BOJHHL A, €CAM YroJ MeXLy CHeKTpaMH BTO-
poro u TpeThero nopsakos o ==2°30’.

Yrasl OTKJOHEHHS CUHTaThb MaJbIMH.

796. Ha nndpakiuonHyo peuerxy, umeioutyto 500 mTpuxos
Ha MWUIMMeTp, TanaeT MJIOCKas MOHOXpOMAaTHyeckash BOJIHA
(A=5-10"5 cu). Onpenenurs HanGonbln# NOPAXOK CNEKTpa &,
KOTOPHfl MOXHO Ha6GaI0aThb NPH HOPMAaJbHOM NaleHHH Jyuei
Ha pelleTKy.

797. OnpenenuTb MOCTOSIHHYIO pelleTkH d, cnocoGHoft aHa-
AU3UPOBaTh WHPPAKpaCHOe wu3JydyeHHe C JJMHAMH BOJH 1O
A=2.10"2 cu. Vanyuenne nanaer Ha pelieTKy HOPMajibHO.

798. Ha nudpaxuuonHyio pelieTKy, MMeiollyl0 nepuod d =
=4.107%cu, nagaer HOpPMaJbHO MOHOXPOMaTHYeCKas BOJIHA.
3a pemeTko#t pacnoJsoxeHa JuH3a, uMelolas (oOKycHoe pac-
crosune f =40 cm, xoropas naet usoOpaxenve IUPPaKIHOH-
HO#t KapTHHBI Ha 3KpaHe.

OnpenenuTb AJAuHY BOJHBL A, €CIM TEPBHIA MaKCUMyM TNoay-
yaeTcsl Ha PacCTOSHUM [ =05 ¢M OT LEHTPAJIbHOrO.

799. MHcrounuk Oesoro csera, AudpakuUHOHHAs pelieTka
M 9KpaH moMellieHsl B Boly. Kakue u3MeHeHHs NpeTepPNnuUT NpH
9TOM AMGpPAaKUUOHHAS KapTUHA, eCJH YIJbl OTKJIOHEHWS CBETO-
BHIX JyueHl peleTKOR MaJbl?

800. Ha anndpaxkunonHyio peleTKy, HMEIOILYI0 NEPHONL
d=2.10"% cm, nanaer HOPMaTLHO CBeT, NPONyILUEHHEI} CKBO3b

cseToduabTp. PHALTP NpomycKaeT AAMHEL BOAH OT A, = 5000 A

10 A, =6000 A. Byayr au cnekTpu pasIMuHBIX MOPAAKOB
Hajaratbcs APYr Ha apyra?

801, Pewnts 3sagauy 796 B npennoJioxeHHH, YTO NJIOCKas
pomia (A\==5-10"°% cu) nanaer ua peuwerky nox yraom 30°

802. Pewutp 3amauy 797 B MpeinonomeHud, uTO maleHue
Ayye#l Ha peleTKy MOXeT ObiTb HaKJONHBIM.

803. Haittu ycnosue, ompelnessiolliee HanpaBleHUs Ha T/iaB-
HBle MAaKCUMyMbl NpDM HAKJOHHOM HaleHHH CBETOBHIX BOJH Ha
peuIeTKy, ecau nepuon pewetku d >> kA (2 — nopsnok cnekrpa).
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§ 34. Nucnepcus cseta W useta Tea

804. Jlyu Gesoro cBera nanaet noa yraom a == 30° Ha npusmy,
npeoMIAIUIMA yTOa1 KOTOpO# paBeH ¢ ==45°

Onpenenuts yroa § mexay kpafiHumn mayuamu cnekTpa no
BLIXONE M3 JIMH3BI, €CJIH MOKa3aTe/u NpeoMAeHUs CTeKAa NPUIMbI
Aas  Kkpahnux JayyeH BuAMMOrOo Crektpa pasHn n,=1,62
nrb = 1.67.

805. Ha nBOSKOBBINYKJAYI JHH3Y, PaAHyChl KPUBH3HBI MO-
BepxHocTe#t KOTOpOH paBHbl R, =R,=40 c.x, nanaer Geubift
CBET OT TOYEYHOTO HCTOYHHKA, PACMOJOXKEHHOTO Ha ONTUYECKOMH
ocH JauH3bl Ha paccrosuun @ =50 ca oT Hee. BrnioTHyio mepex
JMH30# pacnonoxeHa anadparma nuamerpa D=1 cm, orpa-
HUUUBA!QIIAA MONepeyHoe cedyeHue CBeTOBOro nyuka. ITokasatenu
npeJoMieHuss LAS KpaWHMX Jyuyed BHAMUMOrO CHEKTpa paBHbI
n,=174 u ny=1,8. Kaxylo kapruny moxxo Gyaer Habumio-
BaTb Ha 9KpaHe, pacnoJoXeHHOM Ha paccrosHun b=>50 cu
OT JIMH3bl, NMEePNeHIUKYIIPHO ee ONTHYECKON ocu?

806. Mcnoabays peayabTaThl 3anauu 748, MOCTpOUTH 3Je-
MEHTapHYI0 TEOpuIO padyru, T. €. NOKa3aTh, YTO UHEHTP paLyru
HAaXOmUTCS Ha npsaMolt, nposexeHHod ot Coavua vyepes raas
nabmonatend, M yTO .Ayra paayru TpeAcTas/iseT COOOf yacTb
OKPYXKHOCTH, BCE TOYKH KOTOPOH BHAHB MOL yrjoM 42° (aas
KPAacHOTO CBeTa) MO OTHOIUEHWIO K MpsAMOi, coeduHsiouled riaas
HaOmozaTens M UEHTD pamyTH.

807. OOGDbACHUTL KayeCTBEHHO TNPHUUUHBI MOABJAEHUs NBOHHOM
paayru. KakoBo uepenoBaHue 1BETOB B TNepBO#t (OCHOBHOH)
W BTOpOH panmyre?

808. MoxHo an B MockBe BO BpeMfl JeTHEro COJIHUECTOSHHA
(22 uiousa) HabmopaTh panyry B MOJAEHb?

Ykasanuue. B 310 Bpema CosHue B ceBepHOM moJyuliapuu
CTOMT HauboJ/ee BHICOKO Hal FOPH3OHTOM.

809. [auna BoOJHH B BONE YyMeHbIllaeTcs B 1 pas, rle
n —nokasateab npesomieHus. O3HauyaeT AU ITO, YTO HHIPAIb-
MK He MOXET BHIETb OKDYXalouiue MpeaMeTh B e€CTeCTBEHHOM
usere?

810. Ha rterpanu HanucaHbl KPacHBIM KapaHAAlIOM KOTIHUHOD
M 3eNeHBIM  «xopowo». HmMeloTcs  1Ba  cTekJsa — 3ejieHoe
W KpacHoe.

Yepes Kaxoe CTEKJO HalO CMOTPeTb, YTOOH YBUAETb OLEHKY
KOTINYHOD P

811. Tlouemy OGDBeKTHBH C «NPOCBETJEHHOR ONTHUKOH» (cM.
3alauy 782) umeloT nypnypHo-¢nonetrouifi (Cupenesblit) OTTEROK?
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812, Lisera ToHkHX mJeHOK (Hanpumep, Naenku HedTH Ha
BOle) W LiBeTa PaiyTH WUMEIOT COBEpLIEHHO Pa3/HYHbIE OTTEHKH.
IMouemy?

813. ToHkas MblibHAs MJMEHKA HATAHYTa HA BEPTHKAJbHYIO
pamky. ITpu ocseiienun OeqbiM CBETOM Ha MueHKe HabJ0AAIOTCA
TpPU UBETHBIE TMOJOCH NYpPNypHOro (MajJMHOBOTrO), JKEJTOro
u roayboro (cuHe-3eseHoro) usetos. Ha#ttu pacnosoxeHue
M MOPSAOK MOJOC.

814, [louemy naxem JlyHa umeeT uHCThIf Geabift uBeT, a mocJe
saxona CosiHUA MpPHHUMAET KeJATOBAThI OTTEHOK?

815. [ToueMy cTonG AbIMa, MONHHMAIOLIErOCS Hal KPLIIaMu
AOMOB, Ha TeMHOM ¢ole OKPYXAaOWUX MPeAMeTOB KaKercs
CHHUM, a Ha ¢oHe cBeTIOro HebGa — KETbIM HIH JaXe KPacHO-
BaTbIM?

816. IToueMy uBeTa BiaXHBIX NpeAMeTOB KaxyTcs Oosee
ray6okuMu, G0/ee HACHILEHHBIMH, YeM CyXux?



OTBETbI U PEIUEHHUA

FTJTABA I
MEXAHHKA

§ 1. KunemaTHka paBHOMEPHOTO NPAMOJHHEHHOrO ABHIKEHHS

1. B reuewne 1 uaca nocie BCTpeuH JOJKH C MNAOTAMH JOAKA
yaaasaach ot maotos. B teuenne 30 mun, Korza MOTOp peMOHTHPO-
BaJiCsl, pacCTOSHHE MEXAY JOIKO{ M MIOTaMH He YBeanuuBaJgoch. Jloaka
JIOTOHUT MJAOTH Yepe3 1 ac, Tak Kak CKOPOCTb €¢ OTHOCHTEJbHO BOAMI,
a CneioBaTeJbHO H OTHOCHTEJBbHO MJOTOB, MOCTOSIHHA:

v_§________7,5 KM _ g KM
Tt 140541 wac — " uac’®

H
2, Kak Bumito u3 puc. 262, S = H=r" Tak kax yesnoBek aBHXKETCH

H
paBHOMepHO, s = vf. CaenoBatennio, S = =

" Hu .
€A C NOCTOAHHOI CKOPOCTBIO Fr——, 6oabuiell CKOPOCTH UeN0OBEKa.

vt. Tenb nepemeuraer-

# T
h
¥Z l %2 LA Z 7]
S ;
' s i
Puc, 262.

TMosToMy rpaduk CKOPOCTH HMeeT BHJ NpPAMOH, NapaaneabHoR
ocu abciucc.
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3. Bpems Bcrpeun 8.00. Cxopocts nemexona 4 xam/zac.

Ha nocaenyiomue BONpOCH HPOLIE BCEr0 OTBETHTb C NMOMOLIBIO
rpaduka (puc. 263): memexox BcTpetHan 12-ii aBTO6yC Ha paccTos-
Huy 10,7 xu OT 3aBOA3; Beaocuneaucrta oboruann 4 aBTo6yca.

S’;‘; % 7 % 5 g2 9 2 p

251+ ~A-

20 N iy

75+ / !

0+

5+ /

~

o /|
& 6% 7 2 é 8"14 .é z /lﬂt,mco/
Puc. 263.

4. PaccTosiHue Mexay sJekTponoesgaMu §= vf; ¢ ApPYyroi cro-
POHBI, § = UT -} ut.
VE=7) _ g5 KM

T 1ac

5. Ha puc. 264 AMN —rpaduxk OGBIYHOrO JABHXKEHHS MaIIHHBL.
CD —rpaduk nyTH HHXKEHepa N0 BCTPeYH C MaIIMHON B Touke D.
DB —rpaduk nBHKEeHnsl MALIMHBL MOCJAE BCTPEUH C HHMXEHEpOM.

Orciona. u =

KEM
c T
\:/:\\
NN
PN\
o \
H] \
[ \
' \
[ \
[ \
i : \
P \
4 . BN
0 " " — il 7[ A —4 \_x"_t”””
e o "
Puc. 264.

CornacHo ycaoBusM 3agaun BN = KM = 10 munyr. Bpems nsu-
WEHUs HHKEHepa A0 BCTPeuH C MallnHOH
CE=CM—EM=CM ——KQA/‘—_ =55 ‘MHHYT.
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6. I'padux. nyTtu (puc. 265) nao6paxaet ABUKEHUE KaTePOB MEWAY
_.npuctaiaMu .M n K. M3 sToro rpaduxa oueBuaHO, UTO AUHUIO OGCAY-
skusaer 11 karepos. Kartep, maymuit us M B K, BCcTpeuaeT B nmyTH
8 KaTepoB, CTONbKO e, CKOAbKO W Kartep, uayuuid us K 8 M

S st

: 7 2 &4 4% 5 &
20/{ 1 ]

V/8S

173 7 2 N 4 g I3 7 é;’z: yac
Puc. 265.
7. MoacBUHY mMyTu KauAbli TYpPUCT NPOHAET MEIMKOM, a MOJOBHHY
NyTH NpoeieT Ha BeJocunene. Bece mNyTh TYpHCTH NPEonOAEIOT 33
BpCMSA T = %+%{}2=5 uac 20 mum.

~ . S
CaenoBatenbHO, X CPenHss CKOPOCTh U = — =75 xmf4ac. Beno-

cunen OCTaeTcsl HEeUCNoJb30BAaHHBIM B TEUEHHE MOJOBHHBI BpeMen:
nBiKEHUd, T. €. B TeueHue 2 uac 40 mun.

8. Ilycth 3a BpeMs Af mepBas cBedya Cropena Ha BeJMUYUHY Ahy,
a BTOpas cseda Ha Ahy, (puc. 266). Torna TeHp Ha AeBoit ctene (OT mep-
BO# CBe4H) OMYCTHTCH HA PacCTOAHHE

Ax = Ahy -+ (Ahy — Ahy) =2 Ahy — Ah,.
Tenb Ha npaBoil CTeHE ONYCTHTCH Ha PacCcTOsAHWE
Ay = Ahy — (Ahy — Ahy) = 2 Ahy — Ahy.

Yuutpias, 4to Ak, = Th— At, Ahy= ti At¢, noayuam:
1 2

Ax 2n h h
R v A T
Ay 2h h A
,92-—’—AT—~T—T“— IR (2t — 19

165



Ecan ¢, > ¢, T0 v, >0, a v, MOXET GHITh BEHUMHOH OTpHUUATeabHOI:,
T. €. Ha NPaBOH CTEHE TEHb MOMNET MepeMellaTbhCs BBEpX.

Y 7

Vid
l 7Z
JUO
V 4 22
a a a
Puc. 266.

9. ABTo6yc HaxoauTca B Touke A, uenosex B Touke B (puc. 267).
Touka C —Mecto BCTpeun uenoBeKa € aBTOGYCOM, & — YIOJA MEXAY
HanpaBjeHHeM Ha aBTOOyC H HampasJeHueM, MO KOTOPOMY JIOMKeH
Gexarn uenosex, AC =v,f,, BC = Upty, Tle f M f; — BpeMa IBHKE-
Husl aBTOGyca M uenoseka g0 Touku C.

A 2 A £

/4
Puc. 267.
bsina . a ]

M3 A ABC Buauo, uto AC = S’ rae sinf = BC* Caeio-

BaTeJbHO, Sino = %Z—'i'—) [To ycaosuio 3apayu £, >£,, mO3ITOMY
22
sin a>%:,’—' =0,6. Otciona 36° 45’ < a < 143° 15",
2

Hanpasienus, o KOTOpPBIM MOMeET ABHraTbCs YEJOBEK, 3aKJIIOUEHBI
B npefenax yraa DBE. Ilpu pBuwenuu Broab BD nau BE yenoBek
JIOCTHFHET 1IOCCE OJHOBPeMEHHO ¢ aBTobycoM. B o6yl 3 Touek
mrocce, Haxojsawylocs Mexiay Toukamu D u E, uyenoBek NpUGEKHUT
panbme aBTo6yca.

10. HauMmeHblnyio CKOPOCTb MOXHO ONpEAENUTb U3 YCJOBHH:

av,

t,=t, sina:w—: .
2
a_ #_
Orcioa v,_?vl‘—2.4 o
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TMpu stoM o=90°. CuenoBateabHo, HanpaBJeHUE, 1O KOTOPOMY
nomkeH 6exaTb ueNOBEK, NePNEeHAUKYASPHO HAanmpaBJeHHIO Ha aBTOGYycC.

11. Tak xaK CKOPOCTb JBHMEHHS B BOJAE MeHbiIe CKODOCTH IO
Gepery, To nytb AB He o643aTeqbHO 3afiMeT MHHHMaJbHOE BpeMs.

[peAnosoXHM, YTO TPAaEKTOPHA JBHIKEHHS YelOBeKa — JOMaHas
annuag ADB (puc. 268). Heob6xopuMo omnpeneanTb, IpH KakoM 3Haue-
HHH x BpeMs GyJeT MMHHMaJbHBIM.

Bpema nBuxenus ¢ paBHO

i Vd’—}—x2 + S—x _ szd2—|—x2——v,x+vlS )

vy v U1V

3ro BpeMa 6yNeT MHHMMAIbHBIM, ecau ¥ = v, V d2 - x2 — v,x Gyzer
UMeTb HauMeHbliee 3HaueHue. OUYEBHAHO, YTO X, COOTBETCTBYIOHIEE
MUHUMAJIbHOMY BpPEMEHH f, HE 3aBHCHT

or paccrosHus S. Jlas HaxoxjaeHus X, £
COOTBETCTBYIOIEr0 MHHUMANbHOMY 3Ha-
YEeHHIO Yy, BHPA3HM X 4epe3 y H MOJy-
YHM KBajpaTHOE ypaBHEHueE '

2.2 .2

. 2yv, vyd” —y |
A e 7 =0 / I
vy — U] vy — U] J 7

4 |

Pemenue ero NPUBOJUT K CAERYOIEMY J !

BBIPaXEHHUIO: / !

_ , 1

2 2,2 2.2

"y £ Uy Vy 4 dvy —vyd J/ N :

x= SR . L )
vi— I Ry Vg

Tax KaK -x lle MO¥eT OhTh KOMIJIEKC- Puc. 268.

HBIM, TO y2 + d"’vf > vng.
2 2
MuHuManbHOE 3HAUEHHE Y PABHO y . =d V"‘Z""r JTOMy 3Ha-

dv
MENI0 Y COOTBETCTBYET ¥ = —— L
vy — U]
dv, .
Ecan S < ——=———, T0 cJaelyeT cpasy NAbTh 1O npsMoit AB

3

Voi—o?

Kk Touke B. B nporuBHOM cayuyae Hano npo6Gexatr no Gepery orpe-
dv,

Vei—o}
OTMeTHM, YTO A8 MYTH, COOTBETCTBYIOUIErO KpaTyaieMmy Bpe-

U,
MeHH, sina = —,

30k, paBublit AD =38 — , @ MOTOM IJHTL kK B.

U2

12. 1) I'padpuueckn npoime Bcero pemars 3aayy B CHCTEME KOOPAHM-
HaT, CBA3aHHOH ¢ Bojoil. CKOPOCTb NJAOTa, paBHast CKOPOCTH TedeHHd
PeKH, B 3TO# cucTeMe KOOpAMHAT paBHa Hyao. CKOpPOCTh Temaoxona
NPOTHB TEYEHHA M IO TeyeHHI0 O6yJeT OHAa M Ta Xe IO BeJHUHHE.
TostoMy Ha rpaduke nytu Tennaoxoma (puc. 269) tga, =tga; = v,. Bo
BpCMA CTOSHKH TEMJOXOXa, €ro CKOPOCTb OTHOCHTEJbHO BOAbl Oyxer
PIBHA CKOPOCTH TeyeHus peku v, CaenoBarelnbho, tga = v,.
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Hs puc. 269 Bumio, 410
BF _tgay-fy—tga, -t v ((—1¢) — o5 kM
AF - tz - tz - ‘t(lC‘

2) 3a BpeMs OT BCTpeYd TEMIA0X01a C NMAOTaMH H O MOMEHNTa,
KOrJa Tena0XoA OOrOHMT IVIOTbl, OHH MPOMJABLIBYT NYTb, PaBHLIA

5y

l’2=tga=

s P S=vy (¢, -+t +13).
. C npyroit cTOpOHBI, 3TOT My Th
e (Y. paBeH pa3sHOCTH PACCTOSMHHUH,

\ [IpOﬁIlCHHblx TENnJ0X0A0M MO
TEYEeHHI0 H TNPOTHB TEYEHHdA

' i
! ' peKu:
1 | -
| ! S =t; (v,+v)) — £, (v,—vy).
) ! E CaenoBatenpHo,
|
AT p Y Ny t+ttt)=
- 1- =t v ) — 1 v — 'y
p l Z I 3 7 3 (U 1) — ¢ (v, —vy)
i OTCI0AA
Puc. 269. v, = Ulla—t) oo KM
2 t, T wac

13. 'padukn nyTH KaTepos, OTMALIBAIOLUIMX OAHOBPEMEHHO, H30-
Gpaxcennl JoMaubiMu MEB n KEA, rie E — touka ux Bctpeuu (puc. 270).
Tak Kak CcKOPOCTb KaTepOB OTHOCHTENbHO BOAM OAMHAKOBa, TO MA
u KB — npaMble JMHHH.

S
v A v/
i
)
£ i
i
.7 SO SR W7
i
]
]
i
W Lo/ . X Vid
7 F Z J ¢ yac
Puc. 270.

Ofa karepa 6yayT HaXOAMTbCH B NYTH OAMHAKOBOE BpPEMH, €Cau
OHU BCTPETATCA nocepeauHe Mewxay npucranamu. Touka ux BcTpeun O
JeWHT 1na nepeceyeHuu auduu KB ¢ neprenukyspoM, BOCCTaHOBAEH-
HbiM U3 cepeannbl otpeaka KM. [paduku nasuimeHuss KaTepoB H3o6pa-
waiorea  auHuamu KOD wu COB. Kak Bugno u3  puc. 270,
A MAF oo A COF w, caepoBatenbto, uckomoe BpeMs MC =45 mun.

14, CxopocTb KaTepo3 OTHOCHTEAbHO BOIbI ¥, H CKOPOCTb PEKH Uy
onpeienfioTca M3 ypaBHeHuit S =i, (v} vy) u: S=i (v, —vy),
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rae t, u {; —BpeMa JBHXEHHS KaTePOB MO TSYEHUIO H MPOTHB Teye
uns. Kak caenyer us ycnosus, ¢, = 1,5 wac u ¢, = 3 uac.

Orciona S+
_ S +1t) KM
Y=o P e
_ S(@s—t) _ . kM
= —org =%

MecTo BCTpeun HaxoguTcs Ha paccrosHmu 20 wu oT mpucramu M.
15. Mpexnonoxum, uto peka Teyer oT C k T cO CKOPOCTbIO Vg
YuuteiBan, UTO BpPEMS JABHXKEHMA JOJAKH H KarTepa OAHHAKOBO, MOXHO
Hanucarb ypaBHEHHE
S S S
= 2 + )
v 4+ v v+ 0o Uy —1Tg
rae S — paccTosHue Mexay npucranamu. Otciona
vg+4vzvo+4zr2zfl—vg=0.
CaenoBaTtenbHo,
vy =—2v, + V503 —dvv, = —20 £ 195.

Pemenne vy, = — 39,5 xu/4ac caenyer oT6pPOCHTh, TaK KaK MpH 3TOMH
CKOPOCTH PEKH HH NOAKa, HH KaTep He CMOTYT TOAHATbLCA HPOTHB
TeYeHHs.
.CnepoBateabHo, v, = —0,5 xa/4ac, T. e. peka TeueT OT mpu-
crauu T k npucranu C. i
16. CKkOopoCTb JOAKH OTHOCHTEJbHO Gepera v HampasJieHa mo AB
(puc. 271). OueBuiHo, v = vy u. M3BecTHbl: HanpaBaeHHE BEKTOpa V

/Al a Vo4
: g 144
4
i
5
|
! v
T2
A 17 V74
Puc. 271. Puc. 272.

4 BeAHYMHA W HanpaBJeHue BeKTOpa V,. Bextop u 6Gyner umerts
MHHMMaJbHOE 3HAaueHue, KaK BHJHO M3 uepTexa, Npd u | v.
CaenoBaTelbHO,
b

Vaxe
17, MycTh CkOpPOCTH 4 HanpaBsena noj yriaoM « k 6epery (puc. 272).
Torxaa

Unm =W cosa, COoSa=

t(wcosa—v)=BC=a, tusina=AC=0,
rae ©— BpeMs IBHMKCHHA NOAKI.
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VickJIouMB o M3 3THX ypaBHeHHi, 6yJleM HMETb:
<2 (42 — v?) — 2vat — (a% 4 %) = 0.

Ortciona = = 15/21 uyaca. CaenoBaTedbHO, NpeonoaeTb paccrosHune AB
3a 30 MHHYT HEBO3MOXHO. :

18. IlycTh u, — CKOpPOCTb BETpa OTHOCHTEAbHO Karepa. Toraa
daar na xkarepe OyieT HanpasieH BJOAb U Ecau v — ckopocTh
KaTepa no OTHOWIEHUIO k Gepery, TO u = U+ v (puc. 273). B A FCD

T

LDCF=f3+a——2—, a /FDC=

==n—3. [lo Teopeme cunycos
v = “ . Cue-

an(ots—g) WD

sin(a—]—-[ﬂ—-%\)

sin (= — B)
OmnpenenuTb CKOPOCTb TeuyeHHs
peKH MO  H3BECTHOH  CKOPOCTH
Katrepa OTHocHTeabHO G6epera He-
Puc. 273. BO3MOXHO, TaK KaK HEH3BECTHO
HanpaBJeHHe IBHXYIIErocs Karepa

OTHOCHTEJIbHO BOJHI.
19. 1) Ecau ckopocTb caMON€Ta OTHOCHTENbHO BO3IyXa NMOCTOSIHHA
H paBHa U, TO CKOPOCTb OTHOCHTEJbHO 3€MJAM NPH NONYTHOM BeTpe

(Ha yuacrke BC) paBHa Upc =7U-u, OpH BCTPEUHOM Berpe Upa =

= v — u u npn 6okoBoM Betpe v, , = v, =} v? —u? (puc. 274, a n 6).

JOBATEMbHO, V= U

qﬂ 45° 174
5 A /4 yl 5 V4
[
4 7
959 & Yy
u I/4
Y 7 & e

Puc. 274.

CaenoBatenbHO, BpeMs, 3aTPaueHHOEe Ha OGJET KBanapara, PaBHO
a a 2a v v —u?
t =2a +V .

= + =
v4u  v—u Y2 v? —u?

2) Ecam BeTep 1yer Baoab aMaroHaan ksaapata or A k C,
70 (cM. puc. 274, 6)

v? = vip+ u? —2uv, g cos 45°
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CkopocTtb Ha yuactkax AB u BC pasna

V2 Tl
Vig="Vpgc= 5 u-t v’———Q—.

Ckopoctb Ha yuacTkax CD u AD (puc. 274, 2)

v

|
]
N
!
|
w|§|
s
+
=
e&
|
l s

cD ™

B ofoux pelieHHsX OCTaBAsSEM TOJALKO B3HAK <«-» Nepes KODHeM,
4TO6bl COXPAHHTb . HaNpaBJeHue
«o6neTa» MO YacoOBOH CTpeJke.
Bpems, 3arpaueHnHoe Ha obaer
KBajpara, paBHO

2
44‘/02—-‘;—

v2—u?
20. BBemeM 0603HaueHUs:
1, — CKOPOCTh BTOPO#l aBTOMa-
UIMHB  OTHOCMTEJLHO TEPBOIi;
Uy, — CKOPOCTb NepBOH aBTOMa-
IHHBl OTHOCUTEJBHO BTOPOIi.

OUEBUIHO, U}y = Uy, W Uiy=
=v24-v34-20,0, cos a (puc. 275).

S
Hckomoe BpeMs =4 Puc. 275.
12
21. 3a Bpema Af npamaa AB mnepemecTuTcs Ha paccrosHue v, Af,
a npamaa CD Ha paccrosHue uv,Af. [lpu sToM TOuka nepeceueHHs

ty=

- 0
Puc. 276.

npaMbix mnepeiiger B mnoJowenue O’ (puc. 276). INepememenue OO0’
TOUKM NEpeceveHds NpPAMBX HaligeTca u3 Tpeyroabhuka OFO'
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nan OEOQ’, rae OF = vl'nAt

= EO" w OF = ;”’;ﬁ =FO"

=V OF2+ OE2+ 20F - OF cos a = v - AL. o

OTciona

sin - —— Vo?+ v+ 20,0, cosa.

§ 2. KudemMaruka HepaBHOMEpPHOTO H pPaBHONMEpPEMEHHOTO
NPAMOJNUHEHHOTO NBHXEHHSA

22, Cpennss CKOpPOCTb Ha BCEM NYTH Ucp =

—F, Tae
t 41
t, —BpeMa JBHXEHHS aBTOMOGHAS CO CKOPOCTbIO v, f; —CO CKO-
poOCTbIO Uy H f3— CO CKOpPOCTbIO vz OueBHAHO,

= fam o, fy= S
» 1= 3'U| ’ 2T 3'02 ’ 3= 3'1!3 *
. CnenoBareabHo,
- 3v,v,v3 — 18 KM
P vuy v v+ v yac '

23. Myts S, npoune}mou TOYKOH 3a 5 CeKx, UHCJIEHHO paBeH nJjo-
gmnu 3aK/IiCUEHHOMH Mexay noManoit Oabed 1 ocblo BpeMeHu (cM. puc. 6):
1 =10,5 cu.

a

Puc. 277.
S
Cpenisa CKOPOCTb IBHKEHHA TOUKH 33 O Cex vy = — =21 EeE
Cpeitee yCKOpeHHe TOYKH 32 TOT KE NPOMEKYTOK Bpemex-m
Av M
‘11 = —t—- = VU,

. cer? '
[yTb, npoiinennwtit 3a 10 cex, pasen S, =25 cu.
CaezoBaTenbo, CPEeIHASA CKOPOCTb H cpezu-xee yCKOpDEHHEe paBHLI

_Se_ggou
"2‘ TS—Z?SEeK ). @ 02 cew” ‘
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24, 3a Maabii MHTepBan BpeMeHH Af HOC JOIKM NepeMecTHTCA
u3 touku A B TOUKy B (puc. 277). AB = v, Af, rie v, — CKOpOCTb
aoaxu. 3a 970 Ke BpeMa Gyzxer BbiGpaH oTpe3ok BepeBkH OA — OB =
=CA=vAt. A ABC MOXHO CUMTAThb MNpPAMOYrOJbHBIM, TaK Kak

v

AC <& OA. CrepoBatenbHo, v, = osa "

25, [lycth B HauanabHbli MOMeHT BpeMenu f =0 mnpeamer Haxo-
auaca B Touke S (puc. 278), a B MOMEHT BpeMeHH f 3aHsA] MOJOXKe-
Hue CD. Tlomo6ie A SCD

v A SBA npuponutr k pa- & "
BEHCTBY P
a1 ,
~SD ~ vt x4
CkopocTb TOukH B ValPatash 7
B AQHHBIH MOMEHT BpeMeHu , 2
vy = —z7— TIPH YCJOBUH, UTO 4 E
Bpems Af, 3a kotopoe kpaii S /2 / 4 z
TEHH mnepeMecTHTCs Ha pac- A
crogne BB’, ctpemurca Puc. 278,
K 4yJo. . .
. ,_ht(1 _ hiAt
Tak kak BB’ = AB AB_v](t H_M)__t(H_M),
hl hi
T0 Uy = m, HJHM, yuuTbiBad, 4to Af <€ ¢, v, = —0‘7

2
26. Jlan paBHOYCKODEHHOTO ABHXEHUSI X == Xo -} Upf -+ a—;—. Cae-

NOBATENbHO, Uy = 35 cu/cex, a = 82 cu/cex?, x, =11 cM — HauanbHad
KOOpAHMHATA TOUKH.
27. U3 rpaduka ckopoctu (cM. puc. 8) BeITeKaer, UTO HayaabHas CKO-

poctb vy = 4 cm/cex (OA =4 cm/cex). YckopeHue a = 8— = %.
Buauane cxopocTbh Tena yGeiBaeT. B MoMment £, =4 cex ckopocTb Tesaa
paBHa Hyao, a 3aTeM BO3pacTaeT MO BeAMYHHE.

Bropoii rpajux (cM. puc. 9) nsobpaiaer TaKkwe pasHONEpeMeHHOe
nsuxkenne. Jlo octaHoBkH Teno npoxoiut nyTb A = 10 ca. CoraacHo xe
nepsoMy rpaduky NyTb 10 OCTaHOBKH, paBHbHi niowagun A OAB,
ectb 8 cu. CuaegoBatenbHo, rpaduku H306paxaoT pasHble [BH-
WeHns.

Bropomy rpaduky cooTBeTCTBYeT JApYyras HauajabHas CKOPOCTb

. 2h M , h oM
v, = T—=5W u 1pyroe ycxopenue @’ = — =125 —.
1 t] cex
28, CpeaHue ckopocTH o6eHX MAIIHH OAHHAKOBHI M PaBHH

20,0, KM
Up=—7—— =36 —.
[ wac

CaenoBartenbHQ, paccTosHHe MexAy nyHkTaMu A u B paBHO 72 k.
MNepsas MamMHa MOJNOBHHY mnyTd “fpomsaa 3a ¢ = 6/5 waca, Apyrywo
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noaosuny 3a ¢” = 4/5 waca. Bropas Mammna maa Bce BpeMsl C YCKO-

peHuenM
a= 2—‘3— =36 x.uz
ty yac

H JIOCTHIJA CKOPOCTH Ui = afy= T2 km/vac B KoHue mytH. CKo-
poctb 30 ku/4ac BTOpas MaumMHa npuoGpena yepe3

U3zp 5
t) = —— = ~ uaca
1 a 6 ’

v
a ckopoCTb 45 kM/4ac, cuycts ¢, = —a‘-s = 5/4 yaca ¢ MOMeHTa OTNpa-

BjeHud. B 3TH MOMeHTH BpeMeHH nepBasi MallHHA JABHrajach ¢ TOH xe
CKOPOCTbIO, 4TO M BTOpas.

B MoMeHT o6roHa myTH, MpoiileHHbIe MalIMHAaMK, OMHaKoBH. Cie-
JIOBaTEJbHO, JOJKHbBI HMETb MECTO PaBeHCTBa

2
v,t=—a§t— st t<—§— 4aca H

at?

vit'fu(t—t)= 5~ AnA vaca < < 2 vaca.

6
5
B nepsoM cayuae: { =0 (MamHMHB HAYT PSAOM B HauanbHbIH MOMeHT)
UM { = 5/3 uaca, uto He oTBeuaeT ycaoBH f < 6/5 yaca. Bo BTopom

cayyae: f=2 wuyaca (MamuHp
v } npuGHIBAIOT  OJHOBPEMEHHO B
nyHkT B) u ¢t =1/2 uvaca. Ilo-

\ clefiHee He YIOBAETBOPSET yCJO-
a9 Y [\ l\ h BHIO | > 6/5y yaca. CaenoBarenn-
z

HO, B MYTU HU OJHA H3 MallHH
He 0o6ronseT Apyryw.
29, Hawn6oabmas CKOPOCTb,
KOTOpYyl0 OyZeT HMeTb INapuK
npd  CONPHKOCHOBEHHH C TMOA-
CTaBKOH, Umay = V 2gH.
Ipu yaape ckopocTb LIapHKa
H3MeHsieT HampaBJeHWe Ha Ipo-
THBOMNOJOXHOE, OCTaBasch Heus-
MeHHOM 10 a6COMOTHOMH BeJiMUUHE.
7 Ipadux ckOpocTH HMeeT BHA,
u3obpaxenHbii Ha puc. 279, a.
Ha puc. 279,6 npexcras-
JeHO H3MeHeHHe KOODIHHATH CO
Puc. 279. BpEMElIEM.

%

Q=X §

=0,3 cex. OTHO-

. v hy, 1
IIeHUE MAKCHMAAbHBIX CKOPOCTeH MapHKoB -63= —3=—2—.
1

30. BpeMms nanenus nepBoro mapuka ¢, =

y
Kak caexyer u3 rpaduka ckopocteit (puc. 280), MuuuMaibHOE
Bpema ©= 0,3 cex. Kpome TOro, Bropoii mIapHK MOXeT HauaTh nHaje-
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nue uepes 0,6; 09; 1,2 cex u T. 1, nmocne Havana MajAeHUA MEPBOro
wapukKa.

BpeMms {, B TeueHHe KOTOPOro CKOPOCTH OGOHX WIAPHKOB COBIMa-
naiot, paBHo 0,3 cex. [lpouecc nepuoaHYecKH NOBTOPAETCA Yepes

0,6 cex.

QAN NN

43 ”f\(yj\l \ ¢

Puc. 280.

31. UcxomHBIMH ABASIOTCA YpPaBHEHHA

2 —)2

Ile T— BpeMs ABHXEHHS Tela Ha N-M CaHTHMETpe MyTH.
n 2(n—1
Otcona ¢ = ‘/——-, f—r= ‘/_(___),
g 4

=)/ 20—y,

32. OGo3nauass 4yepes X, U U; KOODAMHATY H CKOPOCTb MEPBOTO
Tena OTHOCHUTEJbHO GalllHH, a 4epe3 X; U Uz — BTOPOro, MOXHO Hamu-

carb CAeAyiolue YPaBHEHHA:

2
x1=00f——%—, v, = v, — g,
t—1)2
= (=)= o gt —n).

(Han‘gaBJleHue BBEPX CUHTACTCA 34E€Ch HOJIO)i(HTeJIbelM.)
KOPOCTb NEpBOro Teja OTHOCHTEJIbHO BTOPOro paBHA U = U; —
— Uy == 42Uy — g£T H HE MEHAETCHd C TCYECHHEM BPEMEHH.

Paccrosnue MeXAay TeJiaMH paBHO

g+
S=x1—x2=(2vo—gt)t—vot+—2—.

Ipyr OTHOCHTENBHO ApYra Tena ABHXYTCA PABHOMEDHO, W CAEAO-
BaTeAbHO, DACCTOAHHE MEKAY HUMH H3MEHAETCA [POMNOPLHOHANbHO
BPEMEHH. :
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, 2
33. Tlo ycaoBuio 3amaun AA"=1t, CC’' = % (puc. 281). U3 no-
no6usa tpeyroabuukos AA'O, BB’O n CC’O umeem:

. AA BB _ CC

4 A0 ~BO — CO "
Kak BumHo us puc. 281, A0 =
, = AB+4 BO, CO= BC— BO.
b ITH COOTHOUICHHA MO3BO-

» \,\ AT ONpPeNeanTH
4 7 0 \]5' BB’ — .ﬁA—;CE_ =
r _ ot ap
Puc. 281. -2 4

o v
CrepoBaTenbHo, Touka B aBuxeTcs ¢ HayajbHOI CKOpPOCThIO 5, Ha-

o a
NpaBJCHHOH BBEPX, U TIOCTOAHHBIM YCKOpEHHEM 7, HanpaBaeHHBIM

2

v ]
BHU3. JIOCTHrHYB BBHICOTHI h=4—a, TOuka GyHeT ABHraTbCs BHU3.

34, O603HauuM CKOPOCTb 1€BOr0 aBTOMOGU/ISI B HEKOTOPHIA MOMEHT
BpeMeHH U;, NpPaBoro v, Oykcupyemoro v, Torja mno npomecTBuu
BpeMeHH ! J€Bblii aBTOMOOMJAb MPOHAET MyThb

a,t?
Si=uvt+ "32—“ ’
npasbiit 2
a
Sy = vyt + —(22—— s

6yKcHpyeMblii

datz
Sa = ‘U3t + 9"
S +S
B To Me BpemMa HETPYAHO BHAETb, HTO Ss='—'i2_——’. Tak xak
9TO PAaBEHCTBO JOJKHO BLIMOJAHATLCA NMPH JM0GOM £, TO
Y + Uy _a + ay
Vb="g 1 BETTgo

35. Bennunna ycxopeHHs KHHIH OTHOCUTENbHO nona AudTa 3aBHCHUT
He OT HampaBileHus [BHKeHH JaudTa (HanpaBjaeHHUs ero CKOPOCTH),
a OT HampaBJeHHA YCKODEHHs JaHdTa.

Ecan yckopenne JaudTa HamnpaBiaeHO BBePX, TO YCKOPEHHE KHHIH
6yner paBHO g -+ a. Ecau xe ero yckopendHe HanpaBJeHO BHH3, TO
YCKOpEHHE KHUTH 6yaeT g —a.

35. YckopeHHe KaMHS OTHOCHTEAbHO 3eMJAH paBHO g, a OTHOCH-
. Teabno Barona V a?- g2

37. Ecan 661 ckopocth audTa He u3MeHdnachb, TO WAPUK NOACKO-
una Gbl Haj €ro NOJAOM. Ha BhicoTy H..
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B cucteme oTcuera, HMewUCH NMOCTOAHHYI0 CKOPOCTh, PABHYIO CKO~
poctu qu)ra B MOMEHT, KOrja MIapyvK HauaJj najaaTb, .'IH(pT NOAHUMETCH
2

at o
3a BpeMsl T Ha BHICOTY h,=—2—, a 3a caeaylomuid HHTEpBal Bpe-

ax?
MEeHH T ele Ha BHICOTY hy= at?— ——. [lonnas BbICOTA MOAbEMA

2
h=h + hy= a2
Wickomas BBICOTa, Ha KOTOPYIO MOACKOYHT INAPHK Haj moJjoM audra,
x=H—h=H—a
38. Bpemst mogbema rpysa Ha

-
2h
BHICOTY /2 paBHO T= ‘/ = Cko- %
1
POCTb rpy3a OTHOCHTENbLHO KpaHa
10 BEPTHKAAH PaBHA B 8TOT MOMEHT 1~ __ [N\
v,=a,t. CKOPOCTb Tpy3a OTHO- ~Jx

CHTEJNBHO KpaHa MO FOpH3OHTANM
Ug == A,T.

[lonsas ckopocTb rpysa mo
OTHOIIEHHIO K 3eMJae paBHa

21 2.1 .2
U= V"1+‘02+ vge

39, Ilpu cBo6ORHOM MajeHuH 3a
Bpems ¢ Teno A npofmeT no BepTiH-

ikt
/

r
|
|
|
|
|

Puc. 282.

t
Kaau nyTb Sl=~g2—. 3a 970 *Ke BpeMsa KJIWH AOMKEH CMECTHTbCA Ha

at?
paccrosiiiue S,=-Q—. Ecau Tca0 Bce BpeMsl COHPHUKACAETCA C KJH-

S
HOM, TO, KaK BHAHMO M3 puc. 282, §i= clga.
1

CnenoBatejbHO, NCKOMOE YCKOpeHHe a = g ctg a.
Ecan yckopeHHe KJAWHa B TOPH3OHTAJbHOM HAMpaBJjeHWH 6yaer
6onbire g Ctga, TO TEJNO OTOPBETCH OT KJHMHA.

§ 3. JduHamuka npAMOJNMHEHHOTO ABHKEHUS

40. Cuaa F, npunoxennas K wapy, onpefeasieT N0 BTOPOMY 3aKOHY
HploTOHa BeaHYMHY M HanpaBJeHHe YCKOpPEHHs lIapa, HO He ompe-
neaseT ckopoctd. [losToMy o0 HampaBleHHH IBHMXEHHMd Iapa HHYero
CKa3aTb HeJb3sd; Moj AeiicTBHEeM cuabl F map MoxeT ABHraThCs B MoGOM
HanpaBJeHHH, a TAKE HMETb CKOPOCTb, PaBHYIO HYJMO.

41. PaBHoxelicTBylomas Bcex cun pasHa 6 x/° u coBnazaer no
nanpasjenuio ¢ cuaoid 5 xI. CrenoBaTenbHO, yCKOPeHHe Iiapa PaBHO

F
a=—= 14,7 m/cex® n nanpaBaeno B CTOPOHY cHabl & wl.

O HampaBJeHHH NBHXEHUS HHYEro CKasaThb HeJb3s (CM. pelleHHe
sanauu 40).

42, B cucreme MKC (uaun CH) Bec Teqa P=mg =9,8 1. B tex-
HUYECKOi cucTeMe 33 euHuLy cuabl npunar 1 x/, T. e. cuaa, ¢ KOTO-
poii 3emas mputaruBaer teqo Maccoit B 1 x2. B cucreme CI'C Bec
Teaa pased 980 000 duw. [1pu ucnoanb3oBanuu Broporo 3akoHa Hbortona

12 B. B. ByxoBuen u ap. 177



I HAaXOWMEHHS CHAW B TEXHHUECKOH CHCTeMe eJUHULl He caenyer
3a6bIBaTh, UTO Macca AOMKHA OHTb BbID2XX€HA B TEXHHYCCKHMX CAHHH-
Hax MaccCol.

77777777 7777777777 Z Z, 7z

Puc. 283.

43. Vckomblit yroan a onpeaensercss H3 COOTHOWeHHs (puc. 283)

tga=ﬂFg-,

44. Teno, ckoab3silee NO BEPTHKaAbHOMY nuametpy AB, saTpatut

2AB
Ha BeCb NyTb Bpems ! A= rak Jlas npousBoJbHOro xenoba,

PAacNoOJOKEHHOTO MOX yraoM a Kk anaMetpy AB, BpeMs ABHMKEHHS PaBHO
y 2AC
AC T gcosa
IOCTHTHYT Kpas JHCKA OXHOBPEMEHHO.

45, Cuna compoTHBJAEHHS BO34yXa I NOCTHraeT MUHHMAJbHOTO 3Ha«
4eHud NOCJAe TOTO, KaK CKOPOCTb MapallloTHCTAa CTaHET MOCTOAHHOM.
[pu stoM F=mg =175 «I.

46. Io sTopoMy 3akoHy Hbiotona N — mg = +ma. CaenosateanHo,
N = mg - ma, ecau yckopenue nudra HanpaBieHO BBepX, U N =
= mg — ma, €Cl!l yCKOPEHHE HaNpaB/eHO BHHU3 HE3aBHUCHMO OT Hampa-
BlEHUS CKOPOCTH.

Mpu a = g N=0. (3aecs, kak u aanee, N 0603Hayaer cuay HOp-
MaJbHOTO AABJEHHd, AH60 CHAY HOPMaJAbHOH peaxiuu.)

47, Mo BropoMy 3akoHy HbwoTtoHa ma = kmg. Otciona xo03ddu-

. Tak xax AC = ABcosa, Lic=1t4p Bce Tena

a
uueHt Tpeus k= —. Tak Kak npu ynpyroM ynape He3aBUCHMO OT
4 o?
2 ’
S =12,5 # — noaunii myTh, mpoiineHrb mak6o#t A0 OCTAHOBKH.
2

yria MeHAeTCda TOJbKO Hanpasjelineé CKOPOCTH, TO 4= rae

v
CaenoBaTenbHo, 2 = = 0,102,
2gS
48, Cyurtas ycKopeHue aBTOMOGHJS MOCTOAHHEIM, MOXHO HAIMHCATDL:

o2
azﬁ-. Tak Kak MakCHMaJbHOe 3HAYEHHE CHJbI Tpeuua npu TOpMO-

. , v?
MeHHH paBHO kmg, 10 no BTOpoMy 3akoHy Hbeiotoua m 55 = kmg,

rae m — Macca aBToMOGUJs.
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2
Orciona k= 2;’ 3 [ToactaBasin B noayueHuywo cdopMmyay sHaue-

Hug v 4 S v3 Tabauupl, Halijem 3HaueHus Kos3bdHIHEHTA TPEHHS Aaf
Pa3iuyHBIX JOPOr:

Jas ob6aegeHesoit 10poru k=0,
« CyXoro cHera k=02
« MOKpOTO JepeB: TopHa k=103
« Ccyxoro « « k=05
« MoOkporo acdaabra k=04
«  CyXoro « k=006
« « 6eToHa k=07

C TOYHOCTBIO N0 TNEPBOro AECATHYHOrO 3Haka ko3(pduLHEeHT Tpe-
HHA He 3aBHCHT OT CKOPOCTH.

49, [lpu yckopeHuM aBTOMOOHJAA 3ajHAS CTeHKa 6ensobaxa €006-
maer 6eHsuny yckopenue v/t. Ilo Bropomy 3akoHy HbioToHa cuaa F,

v
Heo6x04MMas IJsi 3TOrO YCKODEHHS , paBHA SIPT’ rge S — naomanb

sanueil ctenku Gensobaka. [lo TpetbeMy 3akony HbloToHa ¢ TCit xe
cunoit 6enaun Oyper neficTBOBaTh Ha cTeHKy. IuxpocraTuueckoe aaB-
Jenue GensuHa Ha o6e CTeHkH oauHakoBo. CienoBatelNbHO, Pa3HOCTb

o v
JaBAEHHH HA CTeHKH Ap= = Ip -

. M o
50. Macca JeBOii 4aCTH CTEepXKHA m, = Tl’ a npaBod m, =
= iWL— (L —1), rae M — macca Bcero crepxus. [lox neficTBrieM npuno-

WEHHBIX K HHM CHJ KaX/Jas 4acTb CTEPKHSA JIBHIKETCH C OAHUM H TEM Ke
yckopenueM a. [Tostomy

F,—F=ma, A
F—F2=tflzd. \

OTclona cuaa HaTKeHHs

Fe Fimy+ Fom,
my~+ m;
L—1 1
=F, A + F, Ak
51. JlBmkeHve 1mapuka Oyzner
paBHOMepHbIM. V3o6paxenns wapuka Puc. 284.
Ha MJaCTHHKE  BO3HHKAIOT  uepe3
t=1/24 cex.

PaccTosnue Mexay MOJNOXEHHSMHM WapHKa B NpocTpaHcTBe A M B,
COOTBETCTBYIOIIUMH TOJOXEHHAM usobpawenniit C 1 D Ha naacrunxe,

Kak BuAaHO us puc. 284, pasio AB = CD —g—f_; dokycHoe paccTos-
Hue o6vexkTuBa OF =10 cs, OE=15 4, CD =3 wmu. Ckopoctb

HIapHKa U; = %: 10,8 wm/cex.
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Ipn paBHOMepHOM HBMXEHHH LIAPUKA MG =“kv%. Bo BTOpOM

. M
cayyae 4mg = kvg. CrepoBatenbHo, vj = 47.'% u v, =216 won "
P 5 kI cex?
. h=-—x~39.10"°% 2%
(7 ', ’ .
Y77¢ v% I

52. Ha puc. 285 usofpamenbl cuibl, AeiCTBYIO-
LIMe Ha Ipy3bl. YPaBHEHHS ABMNKEHH 1A TIpy30B
3aMHILYTCH CAEAYIOWIHUM 06pas3oM:

ma=T—mg, ma=myg—T.

T — nataxeHue HUTH, @ — yckopeHue. (Y ckopeHus
rpy30B OJMHAKOBHI, TaKk KaK HHTb CYHTaeTcs Hepa-
crskumoi. HeBecoMocTh HHUTH M 6J0Ka ompejeaser

7 7 nocrosuctso T.)
m, | ] m, O1ciona
=MMe—Mm ,_ 397 M
g Y% &= my =5 cex?’
T=m,(a+ g)=130700 oun =133 I,
Puc. 285.

2t
Bpema msuwenus f= ‘/—a— = 1 cexr.

53. Ecau Macca 610KOB M HUTH mpeHebpexvMd Mana, 1o (puc. 286)
2F —T=0, T —P=ma.

P a
Orciona F=?(1+E). Ipu a=0

(7777777477774

F=t.
2

54, Ecau Macca BTOPOro rpysa 3HaqHTeabiO
Goabme 200 2z, TO oba rpysa OynyT ABHraTbCs
C YCKOpEHHEM, HECKOJIbKO MEHbLIMM g, MpHYeM
yckopeHne 6ojee nerkoro rpysa 6yner Hampas-
aeHo BBepx. UTOOBI 3aCTaBUTb IPy3 Macchl m
JIBUFaTbC BBEPX C YCKOPEHHEM g, HEOOXOAHMO
‘MPHAOKUTb K HEMy cuay 2mg. F F

CiepoBaTeabHO, HHTb  JOMKHA  BblIep-
WKUBATh HaTAXEHHe, NPHOJHIUTENbHO pasHOe

400 I.
55. [ToxasaHue AMHAMOMETPA BHauane pasio
F =3 kI Ecau mnokasanus guHaMoMmeTpa e 7

MEHfII0TCS, TO Ha rpy3 2 k[ xeiicTByer Hampa-
BAEHHAas BBEPX CHNA HATAXEHHT HUTH, paBHas

3 kI. CuemoBareabHO, 9TOT TIpY3 JBHXETCH 4
BBEpX C YCKOpEeHHEeM a = ig— C tem e ycko- Puc. 286.

pedueM ABIKETCA BHUZ APYroil rpy3. Jlonoannteapusiit rpy3 Ha BTOPOH
qamKe HAaXOAHTCH M3 ypaBHEHHA

___..__‘1 t Py £ _ —
=P+ P —F)
Orc'lo"na‘ P] =3kl
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56. Ha map ne#icTBYIOT TpH CHABII CHAA TSKECTH, CHAA HATSMeHus
BepXHeH HUTH M CHJA, NPUIOKEHHAsA K HUXHEH HMTU BO BpPeMA pHIBKaA
(puc. 287).

YckopeHue, KOTOpOe INOJyYaeT IIap NIpH pPhHIBKE, MOXHO olpeje-
JMUTh U3 ypaBHeHus ma= F, 4 mg — F..

IOas Toro 4to6bl 060OpPBaNacCh HHXKHASL HUTb, HEO6XOAMMO, YTOGH
CH2a, NPHJIOXKEHHAsA K HUXKHEH HUTH, Oblna 6OJble HATSMEHdss BepXHei
HutH, T. e. Fy > F, [Ilpu sTOM ycCa0oBHH YyCKOpeHmue,
TIOAyUeHHOe IIAapOM, GOJbIIE YCKOPEHHs CHABl TAKECTH:
a>g.

57. o BTopoMy 3akony HbioTona
(m,+my)a=m,gsina— myg sinf —

— km,g cos a — km,g cos 8.

I'pyabl CKaxyTCa Ha OLHOM YDPOBHE MOCJE MNPOXONTE-
HHA MYTH S, YAOBAETBOPAOILETO CAELYIOIUM ypaBHEHUAM:

. ax K
Ssinfa=h—Ssin 3 u S=—2—. £
~ 7
Mckmwouas S M @ H3 CUCTEMBl TpeX ypaBHeHu#, mo-
Ay4iM:
my g2 (sin a~sin B) (k cos B sinB) -2
my g ( (sin a-Fsin B)(sina —kcosa) — 2k °
58. YpaBlenns ABIMEHHA JAIOT AN YCKOPEHHS KaMHs CJA€AyioliuS
BbIpaXXeHHS:
a; = g (sina—- kCOs @) NpU. ABHKEHHH BBEPX,
@y = g (sina — 'k cOs a) NpKU JNBHIKEHHH BHU3.
Kunematnyeckue ypaBHEHHsS 3aNULIYTCS CAEAYIOLIMM O6pasoM:
a,; ast;
I=vt, — —5, [=-22,
2 - 2
vy — a,t; = 0.

[\Y

Puc. 287.

W3 sTuX NATH ypaBHeHUH HAXOLMM:
2 — gt?sina
R=
gticosa

ty=1t, 2—1_ = 4,2 cex.
gtysina—!

59. lna naHHOro cJayuas ypaBHEHHS AHHAMHKH 3aMUIIYTCA B BUAE
mg—T=ma, T= Ma,
rae 7 — HaTAKEHHe HHUTH.

0,37,

Q

Orciona
P 2
TMImETTE
ot?
VpaBHenns KHHEMATHKH HAIOT: X = Uof — 5t = vo—at. Pemas

ZaHBYI0 CHCTEMY YPaBHEHHil, HaijaeM, 4To uepe3 b cex Tenemka Gyner
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HaxojMTbCi HA TOM ke Mecte (x=0) u 6yzer HMeTb CKOPOCTh
vy =T M/cex, HanpaBaeHHylo BrnpaBo. Tenexka nmpoiaer nyThb

t 2
t (7)
_—..2 Vg = — ——— =1 5 M.

S (] 2 2 7: .
60. Byep MoxeT ABMraThCA TOJAbKO MO HANpPaBJAEHWIO MOJO3bEB
koubkoB. [Ipu ckopocTH Gyepa, npeBblmIAINEH CKOPOCTb BETPA,

Crgpocie 6empa
OITIHOCUITIENIBHD OYEPa

Hanpasresue
durceErus GyEpa

apye

Puc. 288.

CKOPOCTb BETPa OTHOCHTEJNbHO Oyepa MMeeT COCTaBJSIOILLYI0, Hampas-
neunyio Hasan. Ecam mpu sToM ckOpOCTb BeTpa OTHOCHTeabHO G6yepa
HMeeT TaKXe COCTaBJAIYI0, NEPNEHAUKYAIPHYIO ABHMKEHHIO, TO MOXIIO
pacnojioXuTh TNapyc TaK, 4YTO cHaa F,
JeicTBylomas Ha napyc, OyIeT TOAKATb
6yep Bmepen (puc. 288).
30 : CuenosaTeabio, CKOPocTh Gyepa Mo-
Y WeT MPEeBhIIIaTh CKOPOCTh BeTpa. I1pakTu-
YeCKU CKOpOCTb 6yepa MOXeT ObITh 60.blue
// CKOpOCTH BeTpa B 2—3 pa3a.
v

a,m/cen’®

20 61. 1) Yckopenne B HauaibHbIT MO-

M
MEHT @y = — ~ 13,1 —.
T M cex?

CTH OT BPEMEHH YCKODEHHE MEHAETCA 1no

B saBucumo-

7 3aKOHY @ = M—ut’ rae = 200 k2/cex—
7 Macca TOnJAdBa, pacxonyeMas pakeToit
B eluHuny Bpemenu. [paduk yckopeHus
20 - 40 7cex MMEET BuL, H300pameHHblH Ha puc. 289.
! Ckopoctb, cnycts 20 cex, UMCIAEHHO
Puc. 289. paBHa IJIOIIAMH, 3aITPHXOBAHHOH Ha yep-
Texe. v ~ 300 #m/cex.
2) Bropoii 3akon HbloToHa samumerca Ttak:

M—ptya=F—(M—pt)g—f.
Mo ycaoBuwo ¢t =20 cex, @ = 0,8g. OTciona cuaa CONPOTUBIAEHHSI BO3-

ayxa
f=F—(M—pt) g — (M —pt)0,8g = 12800 I
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3) Ypasnenue Holotona aas rpysa naer: ma= kx —m,g, TR
m;—Macca rpy3a Ha KOHHE JIDYXKHUHBl, @ — YCKODEHHE paKeTH,
k — K03()dHUMEHT YNPYTrOCTH NPYXKHHB, X — yAAMHEHHe NpyxuHu. [o

ycnoBuio 3sagaun m,g = klo. CnenoBatensho, x = — (a4 g). llkana
npubopa nomkHa 6biTh paBHOMepHOH (puc. 290). Henenwuio

B OJMH CAHTHMETP COOTBETCTBYET YCKOpEeHHe g. N/
62. EpuHcTBeHHOl . cuaoH, nelicTByomeii Ha 6ycuHKY,
SBJSETCA CHJA peakuuu crepxus N, KOTOpas HanpaBiaeHa _ g
NepneHAMKYISPHO CTepPxHI0. AGCONOTHOE YCKODEHHE wW,
6ycHHKH (yCKOpDEHHE OTHOCHTENbHO HEMOJABHIKHOIO HabJio- L2y
nareas) OyjneT HanpaBJ€HO B CTOPOHY JAEHCTBHA CHJABL
peakuun N. OTHOCHTEJbHOE YCKOpEHHE W, HaNpPaBJEHO L5
BIOJb cTepxHn (puc. 291) '
W, = a-} W, F4g
W3 TtpeyroJbHHKa YCKOpeHHii caefyeTr: @, = a cos a, |
w, = @ sina. 59
Ha ocnoBanun eroporo 3akona HbloToHa cuaa peak- Puc. 290
UMM paBHa ne. 220

N = masina.

Bpema xBmeHHs GYCHHKM 1O CTEPXKHIO T ONPENENSETCH H3 YDaBHEHHS

acosa-t? 2l
l=——"F—, Orclofla T= _—
2 acosa

63. INpu aBux2HuM OYCHHKH Ha Hee NEHCTBYIOT NBE CHABL cuaa
Tpenus kN n cuna peakuuu N.

N

Puc. 291. Puc. 292.

AGconoTHOE YCKOpEHHEe OGyleT HalpaBieHO NO pe3yabTHpYlomed
cuae F. U3 puc. 292 caenyer:

N = masina,

kN
wo=acosa——~m~=a(cos a— ksina).

Otciona (cM. 3amauy 62)

't=‘/-—21__.
a(cosa—ksina)*
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Ecan k> clg e, 10 6ycunka He 6yaer ABHraTbCH OTHOCHTENBHO CTEPKHA,
H B 3TOM C/Ay4ae CuJa TPEHHS PaBHA ma COS .
64. Ypasuenun nBuxeHusi Opycka H TeJda HMEOT BHJ:

ma=f, A1)
Mb=F—f, @
rae f —cuaa TpeHus; a H b — yckopeHus.

IMpennoaoxum, uTo Npockaib3biBanus Het, Toraa a =b. U3 ypas-
HeHHH NBMIKEHHSI MOXHO ONpPENEeJHTb yCKOpeHHe M cHay TpeHus. Cuaa

TpeHHs f=m . UTo6hl He OblIO MpOCKaab3biBaHHA, CHJA Tpe-

_F
M-+ m
HHSl JOMKHA YIOBAETBOPATb HEPaBEeHCTBY f< kmg, T. €. MFm L kg.
Ecan F > k(M- m) g, TO BO3HUKAET CKOJbXeHHe. YpaBHenus (1)
u (2) B 3TOM cayuae NMPHMYT BHA:

ma=kmg, Mb=F —kmg.
M3 stux ypaBHeHuil nHaxoguMm a u b:
F—kmg
-

OueBuaHo, 4TO b > a. YckopeHue Tesa OTHOCHTEJbHO Opycka Gyret
HANpPaB/EHO B CTOPOHY, MPOTHBOMOJNOKHYI0 ABHKEHHIO, H N0 BelHYHIle

a=kg, b=

paBHO f——# — kg.
B BUXEHHS TeJa Mo GpycKy t = ‘/F.__—_QIM—
pevs 2 PYEY =) F— kg M m) -

65. Tenewka nepBOHaualbHO ABHWKETCA paBHO3aMejieHHO. Cko-

POCTb TENEXKH PaBHA ¥ = Uy — % t, rae f — cuaa TpeHusi, paBHasa kmg.

Teno aBuxercs paBHOyckopeHHO. CkopocTb Tena u = %t.
Ecau Teqexka AAHHHAHA, TO CKODOCTH TeJa M TeJeXKH MOIYT cpa-

o v,
BHATbCA. DTO NpPOM3OHJET B MOMENT BpeMeHu T =——2 . [locae

i + It
m M
STOrO M TEJO, M TEJEXKAa HAauHYT ABHUraTbCs C NOCTOAHHOH CKOPOCTbIO,
. My o
paBHOi —M—_—F%;. Tenewka k 9TOMy MOMEHTY BpPEMeHH MpPOHAET myTb

= ._f_ 2
S=vr—g5 ™

=t
2m
TlyTs, npoHAEHHBII TEJOM OTHOCHTEABHO TENeXKH, paBeH S —s.
JT0T NYTH JOMMKEeH ObiTh MeHbine /. TakuM 06pasoM, TeNO He MOKHHET
TeJeMKYy NpH ycaoBuu, ecau S —s </, 1. e.

Mvg

T S

20k (M+m) =S

a Teno — myTh

.
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66. PaccMOTpHM 3JeMEHT HUTH, Haxoasduluica B mean. I1ycTb HATHL
aBHXeTca BHM3. TOrJa Ha 3/eMEeHT HHTH AeHCTBYIOT CHUAbl HATSKEHUS
HUTH ¢ 06eHx CTOPOH H cuixa TpeHus (puc. 293).

Tak kaKk Maccoii paccMaTpHBaeMOro Kycouka
HuTH MB mpeHeGperaeM, 10 T’ — F — T, =0. 7

YpaBHeHuss AHHAMHKH 3aNHIIYTCH CJAEAYIOLHM
obpa3oM:

mg—7T,=ma,
myg — Ty = — mya.
Orcoaa
4= (my—my)g—F
m, -+ my

67. Tak kak rpyssl IBHXYTCS PaBHOMEPHO, TO 7
HaTsXXEHHWe HUTH PaBHO Becy rpysa m,;. Cuienosa-
TeAbHO, CHJAa jaBieHHsi 6J0OKa HA IWITAHTY paBHa
2m,g, T. e. B cayuae 1) 2 kI, B cayyae 2) 6 x/.
Becw 6yayT B 000MX CJy4yasx IIOKa3biBaTb CYyMMY
BECOB IIepBOr0 H BTOPOro rpysos, T. €. 4 x/. Cuaa
TpeHus, paBHas 2 xI', NpHJIOXKEHa K ITAHre CO CTOPOHBI BTOPOrO rpysa.
B cayusae 1) ona ckaagbiBaeTcsi ¢ CHJIOH jaBiaeHus 6JOKa Ha LITAHrY,
a B Ciyuae 2) BbIUMTAETCA M3 Hee.

68. Tak xak Maccoif 6M0KOB MW HHTH Mbl NpeHe6GperaeM, HaTAXKEHHE
uuTH Gynet Bcioay oauHakoBo (puc. 294). IMostomy

Puc. 293.

A/ 7 mg—T=ma,
myg — 2T = m,a,,
mag — T = msa,,
a,+as
2

a2=—

(cM. 3agauy 34).
Orciona

0 = 4m my — 3mymz - m,m,

Am my+ momz 4 m my,
0, = mymy —4mymz -+ mym; p
g 4m,my -+ mogmy—+ mmy °’
4m my — 3m my 4 myms
4m my~ mamy+ m my

&

Puc. 294. as

!

69. Bropas ofe3bsHa 6GyneT Ha Toil e BbICOTE, YTO H mepBaf.

Ecau Maccy 6GJaoka u Bec BEPEBKM He y4uTbIBaTb, TO CHAA I Ha-
TAXEHHS OGOMX KOHIOB BepeBkH OYIET OJHHAKOBA, CJAENOBATE]bHO,
cHaH, JefiCTBYIOlMEe Ha KAXAYI0 M3 00e3bsil, 6yayT paBubl F = T — mg.
O6e 00e3bssHBl HMEIOT OJAMHAKOBOE NO BEJIWYHHE H HaNpaBJEHHUIO
yCKOpeHHe, NO3TOMY OHH JOCTHIHYT 6J0Ka OJHOBPEMEHHO.

70. Tak kax Macca 6/0KOB M HHTH NPEHeOPEXHUMO Maja, HaTaxe-
HHE HHTH BCIOAY OJHO M TO XKe.
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MMostomy

mg—T=ma,

myg — 2T = mya,,

2T—T=0.
Otciona T=04ua =a,=g.
O6a rpysa cBO60AHO majawT ¢ yckopenueM g. Baoku B u C pa-
alTcA MPOTHB YacoBoil cTpeakd. Biok A — mo uacoBo# crpeske.

71. 1) Cuabl, peficTBylOImME Ha CTOJA H IPY3, H306paxeHs! Ha puc. 295.

YpaBHeHHS JIBHXEHHf 1O TFOPU3ONTAAM HMEIOT CAEAYIOU[HH BHI:
s cTona ¢ GaOKaMHu

F—F 4 Frp= %a.,
AJs rpysa p
F—F»fp=§£az.

MpennonoxuM, uto cuaa F HACTOABLKO Maja, YTO I'PY3 HE CKOJL3HT
no ctony. Torga @, =a, 1 Frp=F —1—.
P= PP,

YBeanuuBas mnocrenenHo cuiy F, Mbl TeM caMbiM GyneM mocTe-
HEHHO YBEJIHYHBAaTb M CHIAY TPEHHS F,p. Opnnako ecad CToa H rpys

R = -

¢ Fr
r F
F \F
1
F
77 7 7
Puc. 295.

HEMOJBUKHHL JAPYr OTHOCHTENbHO APYra, TO CHJA TPEHHA MEXIAYy HHMI
HE MOXET NPEBBICHTh 3HaUeHHUsl Frpmax = kP, [losToMy cxoabiceHne
rpy3a NO CTOJY HayHEeTCHA Ipu

P, P P
F>F1'pmax"l—j,_l—2=kp—f(P|+Pg)=10 xl.

B nameMm cayuae F =28 kI, cienoBaTenbHO, IPy3 NPOCKaAb3biBATh
ne 6yzer u

5g~314

F
h=O=pTp 873 cex2'
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2) YpaBHeHHA IBH¥EHHS LaA CTOAa C GJOKaMHM W rpy3a B 3TOM
clyuae HMeT BHI:
P,

—F+FTP='? al'
F'—F-‘-p=%g'az.

YckopeHus CToJa U rpy3a HanpasJeHbl B NMPOTHBOMOJOXHbBIE CTOPOHHI,
No3TOMY TNPOCKaAb3biBaHUe 06s3aTenbHO Oyner.
CaenoBatenbHo, Frp = kP,.
YckopeHue €TOJNa PaBHO
A L T
1 cex

15
Cton GyneT OBHraTbCA HAaAEBO.

72. Tlo BTOpOMY 3akoHy HploTOHa H3MEeHeHHE KOJMYECTBA JIBHME-
HHS CHCTEMbl NMYIIKA— AP0 33 BpeMS BHICTPEJNa T AOMXHO PAaBHATHCH
HMIyabCy ACHCTBYIOUWIMX Ha CHCTEMY CHIL

Mo ropusoHTa€u

mu, cos @ — Muv, = Frpr,

rae Frpt— HMOYAbC CHA TPEHHS.
[To BepTHKaax

mugsina= Nt — (Mg -+ mg)r,

rae Nt —uMnyabC CHA HOpMaJabHOro AaBJACHHA (PeaKinHH FOPH3OHTaJb-
Hoit maomapku), (Mg- mg)t—uMnyabc CHA TSKECTH. YUHTEIBas,
uto Frp= kN, noayunM

m M4m
M

m .
U, =~ UgCOSa—k M vpsina — k——— g=

M
HAd, TaK Kak gt << U,

m
UL R e v (cos a — ksin a).

[]
Naunoe peueHne npurogno aas k < ctga. [lpu & > ciga nymxa ocra-
HEeTCS HEMOJBUMKHOH. . .

§ 4. 3aKoH coxpaHeHHs KOJHYECTBA ABHIKEHHS

73. KoauuecTBO JIBHKEHHS METEODHTa INEPENaeTCs MOJAEKYJaM
‘BO31YXa M, B KOHEUHOM HTOre, 3eMHOMY IIapy.

74. Pazo6beM Maccy JauMCKa Ha Mmapn OXMHAKOBHIX 3JEMEHTOB,
AeKauMxX Ha ORHOM npsmuoﬁ Ha PaBHBIX PACCTOAHHAX OT LeHTpa. Koau-
YeCcTBO JBWXEHHS KaXIOH Mmapbl pPaBHO HYJIO, TaK KaK KOJUYECTBA IBH-
weHHss o06euX Macc paBHB, HO HaNpaBJj€Hbl B MPOTHBOMOJOXHHEE CTO-
ponsl. ClenoBaTeabHO, KOJIHYECTBO IBHMEHHSA BCErO JHCKA PABHO HYJI0.

75. BHHT OGHYHOro BEPTOJETa BPAUIaETCs MOTOMY, UYTO K HeMy
NPHUJOXKEHBl CHJABI CO CTOPOHBI MOTOP3, YKPEIJIEHHOro B ¢roaesie.
Ilo. TpeTbemy 3axony HbioTOHa, NpPOTHBOMOJNOXKHO HampaBJEHHbIE CHUAM
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NPHJOXKEHB CO CTOPOHbI BHHTA K MOTOPY. DTH CHJAbl CO37aI0T MOMEHT,
CTpeMamuiica BpaimlaTh KOPNyC BepTOJETa B CTOPOHY, MPOTHBOMOAOMNK-
HYI0 BpAaumIEHHI0 BHHTA. XBOCTOBOH BHHT CJAYKHT 1A KOMIEHCAUuH
STOr0 BpALIAaTENbHOrO MOMEHTa.

B peaxkTuBHOM BepTOJETE CHJIBI CO CTOPOHBI BHHTA NPHUAONKEHH
K BHITEKAIOMMM a3aM, 1 MO3TOMY He CO3MAI0T BPaUIaTEAbHOTO MOMEHTa.

76. CxopocTb NOJKM U HAXOLMTCH C MOMOIIBI0 33aKOHA COXPaHEeHHs
KOJHYecTBa JBHKEHUA. B ropnsoHTanblioM HanpaBieHHH

Mu = muv cos a.

OTcona u =8 cu/cex. _

77. B Bhiclied TOuke MOAbEMA CKOPOCTb DPAKETHl DPABHA HYJIO.
W3Mmenenne 06mWEro KoJHuyecTBa ABHIKEHHS dacTeil pakeTH noj Aefict-
BHEM BHEIIHHX CuJI (CHJBl TAXECTH) KpaHHe He3HaYHTEAbHO, TaK KakK
MMIyAbC STHX CHJI BECbMa Mal BBUAY KPaTKOBDEMEHHOCTH B3PHBA.
[TosTomy o6liee KOJMYECTBO NBHXEHHS YacTeHl paKkeTH 1O M cpasy
nocne B3PbIBAa OCTAETCA MOCTOAHHBIM H PaBHBIM HyaM0. Mexay Tem Tpu
BeKTOpa (m,Vy, MyVy, M3Vs) MOTYT B CyMMe JaTh HyJb TOABKO TOFAa,
KOrja OHHM JeXaT B ONHOH IIOCKOCTH. Otcloza caexyer, 4To u Bek-
TOPHl Vi, Vg, V3 J€XAT B OIHOH MJIOCKOCTH.

‘78. Tlyctb Macca uenoBeka m, Macca noaku M. Ecau venosek
nBuraics OTHOCHTEJAbHO JOIKH CO CKOPOCTBIO ¥, TO JOJKa ABHra’aach
OTHOCHTEJbHO 6epera €O CKOPOCTbIO — U H, CJIEIOBaTEJbHO, yeJOBEK
OTHOCHTEJbHO Gepera ABHraicsi CO CKOPOCTbIO U} = U —U.

[To 3akoly COXPaHEHH: KOJHYECTBA NBHUMKEHHS

m(v—u)— Mu=0.

m
Orcioia u = ey v. CKOpPOCTb YeloBeKa OTHOCUTENLHO Gepera

M v
“WETmIEm Y
Tak kak 3HaK v, COBNAAAET CO 3HAKOM U, TO NMpPH JIOGOM COOTHO-
IIeHUd MacC m ¥ M YenoBeKa U NOJAKH PACCTOAHHE MEXIY YeJOBEKOM
u GeperoM yBeJaHYUTCS. ‘
79. CKOpOCTb JOIKN OTHOCHTEJbHO 6epera u CBA3aHa CO CKOPOCTbIO

yejoBE€Ka OTHOCHMTENbHO JOAKH U COOTHOLIEHHEM U = v (CM.

m
R m-+4+M
sanauy® 78). OrtHOmeEHHe CKOPOCTEH BO BpEMA JBHKEHHMS OCTaeTCs
noctosiibiM. [103TOMY OTHOMWIEHHE TNpPOHIEHHHX mnyTeil Gyner pasHO
OTHOLIEHHIO CKOPOCTEH
: S m
I m4+M?
rae S —nyTb, NpoiifeHHHIH NojKOH, a I — aanHa nonKH (PacCTOsHHC,
NpOHIEHHOE YeNOBEKOM OTHOCHTEAbHO JOAKH).
CrefoBaTenbHo, LAst TOro uTo0bl JOAKA TNpHYaAXAa, €e NAHHA
m+M
nomkHa ObiTh He MeHee [ = ———;—S=2,5 ». Jloaka He npuuanur.
89, lNpyxuHa, pacnpamassach, JeiictByer Ha o6a rpysa. [Ipys,
cTOAWHMH y CTEHKH, CHayaja HeNojABHKEH, a BTOPOH rpy3 HauuHaer
neuraThed. Korma npymuHa NOJAHOCTbIO W pacnpaMuTca  (T. €. npuaer
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B HenehOPMUPOBAHHOE COCTOAHHE), BTOPOH rpy3 GyAeT HMeTb HeKo-
Topylo ckopocTb. ClieoBaTeNbHO, CHCTEMA PUOOPETET HEKOTOPOE KOJHU-
4YECTBO JBUIKEHHS B TOPM30OHTAJLHOM HampaBJeHHH, koTopoe Oyner
B JajbHefiieM COXPaHATHCH, TaK KaK BHENIHHE CHJBLI B 9TOM HamnpasJje-
nuu filefictBosath He OyayT. TakuMm obpa3oM, cucTeMa B LeJaoM Gyner
ABHraTbCl OT CTeHKH. (I'py3bt OYAYT TO COMMNKATHCA, TO PaCXOUUTHCA.)

81. CxopocTb TelewKH He OyHeT 3aBHCETb OT TOTO, B KaKylo 4acTb
6apa6ana nomaget nyJs. KosuuecTBo ABuxeHHs Bpaulawoinerocs 6apa-
6aHa HE3aBUCHMO OT HANpaBJEHHS H CKOPOCTH €ro BpallleHHi PaBHO
Hymo (cM. 3amauy 74). CaenosaTenbHO, Myas nepenacT cucreMme Ga-
pabaH — TesexKa TaKOe e KONHYECTBO JBWIKEHHS, Kak echd Obl
6apaban Obln1 HEMOABHIKHO 3aKpelJeH Ha Teaekke.

82, O603HauUM yepe3 U, CKOPOCTb PakeTbl B KOHLE Kk-H CeKyHNBL
B kouue (k- 1)-# cexyHnsl u3 paxeThl BhHGpachiBaeTCs ra3 MaccChl m,
KOTOPBIH YHOCHT € COGOH KOJMYECTBO NBHXEHHS, paBHOE

m(—u —+ vUg).

M3 3akona COXpAaHEHUd KOJHYECTBA ABHXKEHIA CaeAyeT, uto
(M — km) vg = [M — (k+1) m] 0+ m (— u+-vp).

WsmeneHue CKOpOCTH pAaKeThl 3a OJHY CEKYHI1Yy paBHO

v Up — mu
k1 k_M—(k-i—l)m.

3Has H3MeHEeHHe CKOPOCTH 32 OJHY CEKyHIY, MOXHO HamHCaTh
BbIpaXEHHE ]I CKOPOCTH B KOHHE n-H CeKyHABl:

m m

v,,:vo—(—u(Mﬁm-k i -|-...+—M——).

—2m —nm

83. CxopocTb pakeTnl 6yldeT yBeJHUHBAaTbCH. JTO CTAHOBUTCH OYe-
BUJHBIM, €CAM ITIepeHTH K CHCTeMe OTCYeTa, OTHOCHTEJNBHO KOTOPOik
paketa B JaHHBIH MOMeHT mnokourcs. JlaBieHHe BHITEKAIOWIHMX ra3oB
6yner TOJKaTb pakery. Bhepen.

84, Iyctp Mmacca noaku M, mMacca Meuwrka m, HayaibHa# CKOPOCTb
a0n0K v, Ilpu Bei6pachiBanuM Melwka M3 JOAKM Ha Hee JeHCTBYyeT
HEKOTOpas cuJa B HampaBJSHHH, NEpHEHAUKYJAPHOM v, OxHako cie-
JyeT OTMETHTb, 4YTO H3MEHEeHHS CKODOCTH JIOAKH He NMPOMUCXOIHMT, TaK
KaK cula CONPOTHBJEHHA BOJBl NIPENsATCTBYEeT HONEPEYHOMY IBIXKEHHIO
sonok. CKOpPOCTL JIOAKH H3MEHAEeTCsl TOJAbKO IIPH NOTNafaH!H B Hee MellKa.

[TpuMeHss 3aKOH COXpaHEHWA KOJHUECTBAa IBHKEHHA K CHCTeMe
MEIUIOK — JIONKa, B NEPBOM CJy4Yae MOXHO HAmHCcaTb:

M4 m)vy— mvy=(M-+2m) v, naa oxHo#it noaKH,
— My, mv, = (M -+ m) v, ana apyro#.
3gech v; M v, — KOHEUHBHE CKOPOCTH JA0NOK. M3 nanHoit cucTeMm

o M
aBHEHHH MMEEM: U; = — Uy == ~———=— Uj.
yp 1 Y= om v

- 189



B cayuae, xorna MewkH nepe6pachiBaloTc OJHOBPEMEHHO, KOHed-
7 ’
HHE CKOPOCTH JONOK U; H U, OMPEAe’AnTCA M3 ypaBHEHHik:

Muy—myg= (M4 m)vy; — Muy-+ mvy= (M- m)uv,,

’ ’ M—m

Orciofia v = — v, = MFm v,. TakuM 0Gpa3oM, KOHeuHas cko-
POCTb JOJOK B MEpBOM cayuae Gyper Goabue.

85. Ha cuctemy o6pyu — XyK B TOPH3OHTaJIbHOM HampaBJAeHHH
BHEIIHHE CHJABl He JeHCTBYT. [l09TOMY LEHTP TAKECTH CHCTEMBbI
(touka C Ha puc. 296) He GyleT NepeMellaTbCA B FOPU3OHTANBHOIM

naockoct. PaccrosiHne ot uentpa
TN TAXECTH CUCTEMM 10 leHTpa o6pyua

PaBHO C0=7n——_’:—M-R. Tak kak

9TO PAcCTOAHHE MOCTOSHHO, WEUTP
obpyuya O O6yneT OmHCHIBaThb OTHO-
CHTEJbIIO HeNoABHMKHOH Toukn C
okpyxnocts pamuyca CO. Jlerko
BHJETh, YTO TPAEKTOPHS KYyKa npen-
cTaBasfeT COOOH OKPYKHOCTb pa-
anyca AC = p

M R.
BsaumHoe pacnonoxeine, a Tak-
e HanpaBJeHHe JBUKEHHA XKyka
u obpyya ykasaHbl Ha puc. 296.
86. Tak Kak BHEIIHHE CHAHI,
AeHCTBYIOIHE HA CHCTEMY MO ropi-
Puc. 296 30HTaAM, OTCYTCTBYIOT, HPOEKUHA
e o6uero KOJNHYeCTBA JABHIKEHHS Cu-
CTeMbl KJIHH —TPy3bl Ha TFOpPHU30H-
TalbHO€ HalpaBJelHe N0MKHA OCTaBaTbCA MOCTOAHHOH (PaBHOMH Hyaio).
Orciona cleiyer, 4TO KJMH HayleT JBHraTbhC TOJbKO B TOM CJyuae,
ecan 6yAyT ABHraThCA rpys3bl.
YTo6bl Tpy3 m, ABHraicsd BOPaBO, JOMKHO BHIIOJHATLCA YCJOBHE

myg sina > m,g -+ km,g cos a.

m .
Orcona —m—’ < sina— kcosa. Ilpn stoM ycaoBuu Kaun 6yner
2

ABUTaThCs BAeBO. UTOGM rpy3 m, ABHraics BJI€BO, HOMKHO BHINOJ-
HATBHCA YCJAOBHE

m,g > myg sina—+ kmyg cosa
LT

m
—L>sine4 &cosa
my

Kaun npu stom GyieT ABHrathcs BIpPaBo.
CrnenoBaTenbHo, 1/ PABHOBECHS KJAMHA OTHOIIEHHE Macc rpy3oB
IOMKHO YJAOBJETBOPATL HEPABEHCTBY

m
sina—kcosa<7'<slna+kcosa.
2
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§ 6. Cratuka

k

=l
87. [ rE
88, B noaowenuu pasuosecus (puc. 297) mg —2mg cosa = 0.

)
V3
PaBHoBecHe YCTaHOBHTCA MOCJAE TOFO, KAaK 3aTYXHYT KOA€GaHWs, BOIHH-
KaiolHe NMpH OMYyCKaHHH rpys3a.

CuaenoBareabHo, a=60° Hckomoe paccrosHue h=1Iclga=

Puc. 297. Puc. 293,
89. PaBeHCTBO MPOEKIMH CHI HAa HanpaBiaeHxe BepTukaau (puc. 298)
NPUBOAUT K YPaBHEHHIO

L a a
2N sin 5 = 2Fp cos 5

rie N —cuna HOpManbHOro naBsaeHus, a Fr, < AN —cuna Tpenus.
Becom kauHa OObIYHO MOXHO HpeHeGpeub.

=0,

a
CunepoBaTeabHo, tg 5 L kuag2arclg k.
90. Ecau rpys P ouycTuTcs Ha BBICOTY A, 1o Touka K omycturcs
Ha _’:;_ Ipys Q npu sTOM NOAUMMETCHA Ha 3 h. [Tpumenss «30.10ToE»

2
NpaBuJiO MEXaHukH, umeeMm: Ph = Q 3 h.
2

Orciona P = 3 Q.

91. Ecau AmMK He OIIPOKHBIBAGTCS, TO MOMEHT CHABI F, Bpamaommuit
ero NpPOTHB YacOBOH CTpe/jkH BOKPYr peGpa NpH OCHOBAHHH, MEHbLIE
HJH PaBEH MOMEHTY CHJBl THXKECTH, BPAIalOIUEeMy SUMK MO MacOBOMH
crpeake. UTOOB AMUK CKOAb3WI, CHJA JOMKHA GHITh GOJbIIE MAaKCH-
MQJbHOH CHJAB TPeHHf, MpuJOKeHHOH K suuky. CaAef0BaTe/bHO,

Fh<mg, F3kmg.

Orciona £ < 2%
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92, Ina moBopoTa 6anku HEOGXOAMMO, YTOOLI -MOMEHT CHJ, MpH-
JOMEHHBIX K KOHLAM 6aik, 6bla 6oablle MOMEHTa CHJA TPEHHS, KOT1a
STU CUJBI JOCTHTAlOT CBOEr0 MaKCHMaJbHOrO 3HAYEHHS.

Cuabl TpeHHs pacnpelenieHbl PaBHOMEPHO BJoAb Oanku (puc. 299).
Cpennee njeyo cull TPeHusl, REHCTBYIOUIHX Ha JEBYI0 HJAH NPaByio
yacTh 6anku, paBHO /4, ecan aauHy Bceit Gaaku 0Go3HauuTh uepes [l

£
ANEEREEEN)
lIIIllILI.lll1lllll
IEERERERE] 3
Pue. 299.
MoMmenT Bcex CHA TpeHHs OTHOCHTEJLIIO ILeHTpa 6aikuH pasen
2325 % CaejoBareabio, aas NoBOpoTa 6ankH HEO6XOAUMO, HTOOH
NpUIOXKEHHbIE Cuabl F yN0BAETBOPAAH HEPABEHCTBY
l _ kPL
2F b} > et

Otciona F > —kf—

Ilns mocTynateablioro nepeMeineHus 6ankuy Heo6XOXMMO, 4TOGH
2F > kP. CnepoBatenbo, 6aiaky Jerde nmoBEPHYTb.

93. VpaBHeHWe JGHXKEHHS Tpy3a HMeeT BHI: ?"-a=F — P,
(puc. 300). Cymma cua, aeilcTBYylOMX HA KPaH MO BEPTHKAJIM, PaBHA

5 , %
B
d F
P Ve
%
Pne. 300.

nymo. Tostomy P, -} P, = P - F. PaBeHCTBO HYJIO CYMMH MOMEHTOB
CHJl OTHOCHTENbHO TOukM A naet ypasuenne F/ +P-§-= LP,.
Pemas nannyio cucteMy ypaBHeHHH, Haiizem:
P,~223T, P,=171T.
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94, Jlaa paBHOBeCHA PHUara NPUAOKEHHas K Touke D-CHila JOMKHA
€031aTh MOMEHT, paBHHit P - AB. Cuna GyjeT MUHUMaAbHONH NPH MaKCH-
MaJabHOM maewe, pasHoM BD.

B P
CaenoBatenbo, F =P —=—— u HanpasieHa NepHEHAUKY-
BD V72

aspuo BD.

95. Ecan Tpenue MemAy NOJAOM M AIMKAMH OTCYTCTBYET, TO AUIHKH
caBuHyTCH onHoBpeMeHHO. Ecau ke kosdduuueHT TpeHus He paBeH
HyMO, TO paHbllle CABHHETCS NpaBbiii amuk (cM. puc. 35), Tak kax
CHJIa, NPHJONKEHHAad K HEMY CO CTOPOHH nanku, 6ymeT Goablue, :eM
cuaa, NPHIOKEHHAA K JEBOMY SILHKY. .

Jle#cTBHTENBHO, CO CTOPOHLI NMPABOrQ AIIMKA Y,

Ha naaky jeicTByeT cuaa F;, HampaBaeHHas

npoTHB F, @ CO CTOPOHHI JIEBOTO AlHKa — cuaa Fy, 7
HanpaBieHHaa no F. Cyuma cua npu pasHO-

BecHu paBHa Hyao. CaenoBatenbHo, Fy = F 4 F,, A

u cuna F, paHbuie, yeM Fj, IOCTHrHET 3HauYeHust
MAaKCHMaJbHOH CHJBI TPEHHS MOKOS. E

96. PaBeHCTBO Hy/I0 CYMML MOMEHTOB cus, 7
IeACTBYIOIUX Ha IAp, OTHOCHTEJbHO TOukn A
(puc. 301) npHBOAMT K ypaBHEHHIO

FipR — NR = 0.

Tak kak Frp <N, 10 k2> 1.
97. Jlaa Toro uTOOLI TeaO HAXOAHJIOCH
B TIOKOE, HeO6XOAMMO, 4TOObI CYMMAapHBIH MO- Panc. 301.
MEHT CuJ, cTpeMsuuiics NOBepHYTh TeAO RO
4yacoBoil cTpeiake, Gbll PaBEeH MOMEHTY CHJA, CTPEMAIEMYCS HOBEPHYTb
TeJO NPOTHB YacoOBOH CTpeaku BOKPYr Kakxoii-1u6o Touku (HampuMep,
BOKPYr LEHTpPa TaxecTH). B jnanHOM caydae MOMEHT CHJ TpeHus,
BpAalAOIUi  KHPNHY 1O YacoROH
CTpelKe, JO/KEH OHTb paBeH MOMEHTY
CHJ JABJAEHHS TNJOCKOCTH Ha KHPNAY.
Orcioa caefyer, YTO CHJAA JAABJEHHA
MJIOCKOCTH Ha MPaBYi0 4acTb Kupnuya
JOMKHA ObITh GOablle, YeM Ha JEBYIO.
ITo TpeTbemy 3akony Helotona u cuna
JlaBJ€HHA NpPaBOH MOJOBHHBI KUDPIHuA
Ha TJIOCKOCTb JXOMXKHA GHTb Goabuwe,
5 4eM CHJA JaBJEHHR JEBOH NOJOBHMLL
- -4 98, lan TOro uTOGH KAaTOK NOL-
g Z 7 HAaCA Ha CTYNEHbKy, HEOoOXOLitMO,
Puc. 302. 4TO6H MOMEHT CHJ, BpallaOIUX Ka-
Tok BOKpyr Touku A (puc. 302) npo-
THB YacoBOH cTpeikH, Obl1 Gbl MO KpaiiHeil Mepe paBeH MOMEHTY CHJ,
Bpall[al0IIHX €r0 N0 YacOoBOH CTpeJke:

P (R—t)= PV RE=(R=T"-
2+V 2
2

O1ciona h = R. Tak kak h < R, 10

o= (1= ) Raior
\ k

13 B. B. ByxoBues H np. 193



99, Tak Rak Ha OZHOH M3 MAOCKOCTeHl CHIa TPEHWA PaBHA HYJIO,
TO OHa paBHa HyMO M Ha JApyrofi miockocTd. B mpoTHBHOM cayuae
map Bpamajacsa 6bl BOKPYr CBOEro IEHTPa, H60 MOMEHT BCeX OCTaldb-
HBIX CHjl OTHOCHTEAbHO 3TOTO LEHTPa
PaBeH Hyaio (BBMY PaBEHCTBa HYJIIO
nJIeua KaKAOH M3 9THX CHA OTHO-
CHTEJbHO IEHTpa L1apa).

CyMMBl DpOEKUHH CHJ Ha Bep-
THKaJbHOE M TOPH3OHTAJbHOE Ha-
npaBJeHus paBHbl HyJdio (puc. 303).

[Mostomy
N, cosay— N,cosa; =0,
Puc. 303. P —N,sinay — N, sina; =0,
rae Ny n N, —uckomsie cuabl aasaenus. Orciona
Mi=+m ay clc-:s % iga 26 &l
N, = L ~15 xh

sina; 4 cosa, -tga,

10). OGo3HauuM uepe3 F cuay, NPHIOWKEHHYI0O K ONHOH pYuKe.
BcnencrBue neficTBHA cuabl F NpOH30HAET NMOBOPOT SIMKA, MPH KOTO-
pOM BO3HHKHYT B TOoYkax A m B ynpyrue cuant Ny u N, (puc. 304),
JeHCTBYIOIYE Ha AIHK CO CTOPOHH mkada. ITH

TIPUJIOXKEHHBIE K SIIUKY CUABl PAaBHB APYT APYTY: %
N;= N, = N. U3 ycaoBus paBeHCTBa HYJIO MO- 8
MEHTa BCeX JeHCTBYIOIMX CHJI OTHOCHTEABHO N
!
uentpa smuka C caepyer, uto N=F 55
SImMK MOXET ObITh BHIABHHYT, €CIM NPHAO- . 5'

WeHHast cuaa F Goable MaKCHMaJbHOH CHJB
Tpenns mokos: F > f+ f, =2kN.
Jlas Toro uyTOGB MOC/AeNHEe HEPAaBEHCTBO

P £

BBHINOJAHANOCh, HEOOXOAUMO, YTOOH R < N

1 .

101. Jocka, OTKJIOHEHHass Ha yroa a OT ro- 4= —
PH30OHTAJAbHOrO MOJOXEHHSE HAa IIEPOXOBATOM
6peBHe, aHaJOrMYHA TeNy, YAEPKHBAEMOMY CH- F
JaMud TPEHHs Ha HaKJIOHHOH NJAOCKOCTH C YrJOM
npu ocHOBaHuUM a. [TosTOMy NpH paBHOBECHH
Frp=mg sina. YuutbiBas, 4T0 Frp<<kmg cosa, Puc. 304
umeeM: tga < k. ' ’

102, Cuabl,” IpuIOXKEHHbBIE K JecTHULE, H3o6pameHbl Ha puc. 305.
B cayyae paBHOBecHs CyMMBI NPOEKLMH CHJA BAOJb BEPTHKAJIH H OPH-
30HTaJH PABHBI HYIIO.

CuenoBarenbho, Ny = Frp, Ny =mg.

PaBeHCTBO HY 0 CYMMbl MOMEHTOB CHA OTHOCHUTENAbHO TOUKH B
NaeT emle OJHO ypaBHeHUe

sina
Ny cosa=mg 5
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a
Orciona Frp=mg t_g__ Tak kak CcuAa. TPEHUS YROBJAETBOpSiET

2

HepaBeHCTBY Frp < AN, TO 1A paBHOBecHs NOJaydYaeM chaelyloliee

Puc. 305.

Heo6XOMMO€e H NOCTaTOYHOE ycaoBue:

tga < 2k.

Puc. 306.

103. MIpunoxeHHble K JeCTHHUe CHABL H3oOpaxensl Ha puc., 306.
U3 ycaoBHs paBeHCTBa HYMO CYMMBI CHA H CYMMBl MOMEHTOB CHJ

HMEEeM:
f+ N, =mg, M
Nl = Fc‘-p, (2)

fsina+4 N, cosa=mg—%- sina. (3)

Cunel Tpenuss f u Fpp ynosune-
TBOPAIOT HepaBeHCTBaM: f < AN, u
Frp < AN, Hcnoabsys nepsoe Hepa-
BeHCTBO M ypaBHenus (1) u (3), moay-

: 2 *
yaeM: ctgaz>2Nl ok Tak kax

N 1 — k2
k>ﬁ;, TO ctga>—2—k—. Beens

ob6osnauenne k= tg@, naHHoMy Hepa-
BEHCTBY MOXHO npuuath GoJee yno6-
HYI0 1St BhIYMCAEHHH GopMy:

ctga> ctg 28 nam o < 28,

104. Ecit B MOMeHT, KOraa KOHely
nanoykH B HauHeT NPHNOAHUMATbCH,
3HaueHHe CHabl TpeHus Frp < kN oka-
WETCA HOCTATOUHBIM 1Sl TOTO, YTOGHI

o

'
'
)

C r
)
1
i
[}
!
I
)
!
I
|
]
i
1
I
1
!

Puc. 307.

KoHell A He mpOCKaab3bIBald, TO NMaJOYKA HAYHET BPAIIAThC BOKPYT
Tousnn A. B mpotBHOM cayuae KoHen A HAauHET CKOAB3HTb 1O TexX

13*
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nop, noka cuna Tpenwus Frp= kN He okaweTcsa CnOcoGHOH yaepxaTsh
nanouxy B paBHoBecnu (puc. 307). [locae 9TOro manouxa Ha4HeT Bpa-
maTtbcA BOKPYr KoHua A.

HalineM, xakue SHaueHHf AOMKeH HMeTb K03(duUHUEHT TpeHus &,
9T00bl CKOMb)NEHHE NPEKPaTHAOCH NPH ONpPEAENEHHOM YrJe a Mexay
NaIouYKOH M HHUTHIO.

PaBeHCTBO cHn B MOMEHT, KOTla MaJoOYKa MOYTH FOPHU3OHTAJIBHA,
NPYBOIUT K YyPaBHEHHSM:

Frp=T cosq,
P=N-Tsina.

PaBeHcTBO MOMEHTOB CHJI OTHOCHTENbHO TOYKH A 3anuIIeTcs CAeAylo-
wuM 06pasoM:

l
P§'= Tlsina.

Mcnoabaya maiyilo cucTeMy ypasueHui, Hafjnew:

k=-1—p=ctga.

N
Jaa Toro utoOH majouka BoOGLIe He Ha4yala CXOAb3UTH, HEOGXOMMMO,

1
V3

105. CyMMa MOMEHTOB CuJ, XeHCTBYIOUIUX Ha YENOBEKa OTHOCH-
TeAbHO ero LEHTpa TsKecTH, paBHA Hymwo. [TosTomy cuna F, nefictsyio-
uas co CTopoHnl 3emau, o6s3a-
TeJAbHO HaNpaBJeHa K LEHTPY THA-
sxkectn venoseka C (puc. 308).
I'opu3oHTanbHas coCTaBAKIONIARA
9TO# CHABI He MOWeT ObulTh
6onbliie MaKCHMANbHOMN CHIBI Tpe-
Hua nokos: Fsina < RF cosa.

Otciona & >tga.

105. Ha nectuuny aeiictsyor
TpH cuabl: Bec P, cuaa co CTO-
poHn 3emau F W peakuus
onopnl N. Tak kak cTeHa raag-
kad, cuna N (puc. 309) nepneu-
JIHMKYJAspHa eH.

Hanpasaenue cuant F npome
BCEro ONpelelHTb, €cad HaiTtu
TOYKY, OTHOCUTEJBHO KOTODOI
7  MOMeHTHl cua P u N paBHH

A nyao. Takoit Toukoil 6y et Touka

Puc. 308 niepeceuenns npaMbuix ON u OP.

He. ov. Torna u MoMeHT cuan F oTHo-

CHTEJLHO 9TOH TOUKM TOMXE XOJ-

xeH ObiTh paBeH Hymo. CaegoBatenbHO, CHAA NOMKHA OHTb HaMpaBieHa
TakuM 06pa3oM, 9TOGH ee MpOojo/MKeHHe mpouio ueped Touky O.

Kak BuiTexaetr u3 puc. 309, HampaBieHue cuabl £ cocTaBasier

¢ nectunei yroa p = 30° — arctg 211/7; ~ 14°10%,

utobbl k> ctg 60° =

]
|
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Cuja, neicTBYIOHIa® HA JECTHHUY CO CTOPOHH 3eMaW, GYIeT Ha-
TpaBieHa BIOJb JAECTHHIH TOJNbKO B TOM ‘Cyuae, eCIH BCe OCTaJbHHE

CHABl GyAyT NPHJOKEHM K HEHTPY Macc Ject-
HHUB a4 xe OyIyT AeHCTBOBAaTb BLOJb Hee.

107, JlecTHHILY Heab3s YAEPXKaTbh OT MajeHus
¢ TMOMOLIbI0O BepeBKH, MPHBA3AHHOH K ee cepe-
nvHe. MOMEHTH CHMA peakUHH INoJa H CTeHsl,
a TaK)e MOMEHT CHJIbI HaTXXeHHSl BEepPEeBKH OTHO-
cuTeabHo Touku O gaBnu HyJI0 npu mMo6oM
HatsokeHuu T (puc. 310). MomeHT cuabl TaxecTH
OTHOCHTEJALHO TOH e TOYKM OTJIHYEH OT Hyas.
ITosToMy JfecTHHIA O6GS3aTENbHO YHajerT.

108. Co CTOpPOHH CTeHH Ha JeCTHHRY Aeii-
CTBYeT peakuus onopw N;, nepneHaukyaspHas
cteHe. Ha HuKHMH KOHeI JeCTHULLB AEHCTBYIOT
cuant Ny (peaxuus onopul) u Frp (cuna Tpesus)
(puc. 311). Ecau pas BPOCTOTH HE paccMaTpu-
BaTh BEeC JECTHHIIH, TO KPOME 3THX CHJA Ha Hee
JAeficTByer eme Bec deaoBeka P. PaBencTtBo
TIPOEKUHMH CHJI 10 TOPH3OHTAAH M BEPTHKAM! 12eT:
Nz =Pu N| = F—rp.

[ycTh BHauaje 4eOBEK HAXOAMTCA B HHX-
Hell uactu JecTHHUH (Touka A). PaseHcrtso

Puc. 309.

MOMEHTOB CHMJ OTHOCHTEALHO TOukH O NPUBOAUT K YpaBHEHHIO

N CB=P.cosa-A

ChenoBaTenbHO, YeM BHILE HAaXOAMTCH 4YcJOBEK, TeM Goablee 3HA-
ueHue 6ymeT umerb cuaa N,. Ho Fyy= N,. [lostoMy u cuna TpeHus,

M2
/)'0 7
I/ : IV
Z
Z. /o 7
7 S b7
7] / |
Z ’ ! 7
7 /! :
Z ’ 1 7
7 ’ |
7 / V7
7 / : © 7
7 ! 7
7] Z
z |
7 ! Z 4
a 7/° H 7
7, /;
4 Y
7 2
7 &
a
77 7T
7 £ O
/4
2z 772
Puc. 310. Puc. 311,

YaepxuBaiomasa JAeCTHHLY, pacTeT N0 MEpe TOro, Kak 9eJOBEK MNoa-
HHMaeTcss BBEDPX. Korna F‘rp AOCTHTHET CBOEro MaxkCHMa/JdbHOrQ 3Haue-

HHs, PaBHOTO kP, JeCTHMIA H3YHET CKOAb3iThb.
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109. IMpn paBHOBecuM cymMMma cHJ, JAeHCTBYIOUIMX HAa KapTHHY
(puc. 312), pasna nymo. Caenosatenbno, P= Fy4Tcosa, N=
= 7I'sina. Cuna TpeHus AOMKHA yIOBJIETBOPATb He-

A PaBEHCTBY
Fy
p
Fip< AN wan k> —.
3RS > N
PaBeHCTBO MOMEHTOB OTHOCHTENbHO TOUKM B naet

ypaBHeHue

g Isina=T (lcos a-} )/ d®— P sin®a) sin .

Otciona
v Frp_ lcos a4-2)d"—"sin’a
g Y, N lsina

2 —Dsinfa
B> lcosa+2Vd 12 sin a

Puc. 312. Tsine

110. Haiizem nepBOHaYaJIbHO HampaBJeHHe CHAHB f, C KOTOPOM
crepxedb BC peiictByer Ha cTepxkeHb CD. [IpeamonoxuM, 4T0 y 9T0H
CHAB HMeeTC BepTHKaJbHasd COCTABJIAMINAd, HanpaBjeHHas BBEpX.
Torpa mno tpetbeMy 3akoHy HbioToHa cTepxeHb CD peiicTByeT Ha
ctrepxedb BC ¢ cuio#f, y KOTOpoii BepTHKajqbHasA COCTABJAAOLIAA Ha-
npasaeHa BHu3. OJHAaKO 5TO NPOTHBOPEYUT cMMMeTpuu 3agauu. Cne-
L03aTeibHO, BEPTHKAAbHAA COCTABJAIONIAS CHABl f ROMKHA GHITb pPaBHA
Hymo. Cuna, peiicTByomas Ha cTepxenb CD co cropous! crepxHua DE,
6yieT HMETb H TOPH30HTAJAbHYI0 H BEPTHKAJbHYI0 COCTaBAAIOWINE, KaK
ykazaHo Ha puc. 313, a.

Puc. 313.

M3 paBencTBa Hymo BceX cuil, JedctByomux na CD, caepyer,
ut0 F=mg u f = f’. PaBeHCTBO HYJI0 MOMEHTa CHJI OTHOCHTEJbHO D
naeT:

’ J-sin3CD =mg co;ﬂ
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U
tgﬂ = —rg-?—.

Ha puc. 313, 6 usobpaxennl cuibl, jeficTBylomue Ha ctepiceins DE,
W3 ycaoBus PaBEHCTBA HYJAI0 MOMEHTA CHJ OTHOCHTENbHO £ BhTekaer:

fsina DE = Fcosa DE +- Y.
+mg Cosa pp

—7

ni

IR

3mg =

tg o= 2—f . /_-727
Cuaenosarenbho, tg a=3tgp. 7777, 7%
111. JeficTBylomue Ha SIMHK
cuabl M3o6paxceHbl Ha puc. 314. p
Yca0BuA paBHOBECHS HMEIOT BUJL:

Qcoso = Frp u P=N-Qsino. Puc. 314.
B MOMeHT HapyIeHHs paBHO-
BecHd CHJAa TpeHHs JOCTHraeT

kP
. cosa-+ksina®
Bennunna Q 6yneT MHHMMANbHOM NpH 3HaYEHHU YrJaa o, COOTBETCTBYIG-
ueM MaKCHMyMy 3HaMeHareas JpoGu. Jlis HaXomIeHus MaKCHMyMa
npeo6pasyeM 3HaMeHaTeab, BBels BMECTO K HOBYK BEeJAUYHHY @, TaK

y1o tg ¢ = k.-
'Iébrna

MaKCHMaNbHOH BeauuuHbl Frp=kN. Orciona Q=

cos (@ — @)

cosa-}ksina=
+ cos @

wau
cosa - ksina=VT14 &2 cos (& — ).
TaK KaKk MaKcHMaibHOE 3HaueHHe COS (& — ¢) pasHO 1, TO
kP

Qmin = ———"
ps VIFe

a Orciona PRSI S — = 0,75,

N/ £ VPE—Q:?
7 2 ~ 112, Cuabl, neHcTBylOIUHE Ha 1~
7 - 7 nuunp, usobpawmeHs Ha puc. 315. Tax
4 KaK LUWIMHAP TOCTYNATENAbHO He HNBH-

KeTcd, TO
Puc. 318, Frp— Fcosa=0,

Fsina—mg-}N=0.
Cuna 1penus Frp= kN, Orciona
Fe kmg
cosa - ksina
3HaMeHaTeJb 3TOr0 BHPAXKEHHS MOXHO NPecTaBUTh B BHAe A sin (at¢),
rie A=V 14 k% (c. sanauy 111).
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CrenoBaTenbHO, MHHHMajdbHas CHJA3, C KOTOpOl"'[ HYXHO TAHYTH

km
uuth, £ = L0 —
min -'/'1 + k2

VYron a, waiineTca M3 ypasHEeHHs cosa, + ksina, =V 14 k2,
tg a; = k. '

113, Cuabl, neHcTBYOLUIME HAa MODIUEHb M 3aJHIOI0 KPHIUIKY LHIHH-
Apa, paBHn F) = F, = pS (puc. 316, a). Ha Touky koseca A B ropu-
80HTaJbHOM HampaBJeHWH JeiCTByeT Takwke cuaa F,, nepegaBaemas OT
NOPHIHA Yepe3 KPHBOIUIHMNHO-IATYHHHH MEXaHH3M.

% A
72z 774 TTT777 LY 74
(8 I
aj 7
Puc. 316.

CyMMa MOMEHTOB CdJl, ICHCTBYIOIHX HAa KOJECO, OTHOCHTEJIbHO
€ro ocH paBHa HyJo. (Maccoit xoneca mn mpenebperaem.) Cuenosa-
TenbHo, FppR = Fyr, rae Frp—cuna Tpenns. Tax Kax cymma cud,
AeHCTBYIOIME Ha KOJECcOo, Takie paBHa Hymo, TO cuia Fj, aelicTByio-
HIad Ha OCb €O CTOPOHH TMOAMMNHHKOS NapoB03a, paBHa Fy = Frp- Fy.

IMo tperbemy 3akoHy HbloTOHa Ha MapoBO3 CO CTOPOHH OCH AeHCTBYeET
> r
cuaa Fy = F3. CnenoBatenvho, cuna 1aru F = Fy— F = F, = pS R

Bo BTOpoM moOM0XeHHH MOPLIHA M KPHBOLIHIMHO-IIATYHHOTO Mexa-
H{3Ma HHTEpeCywiule HAaC CHIbl u3oGpamenw Ha puc. 315, 0. Fry=

r
- =F2-R- Mo TeM e COOO0paeHuAM, 4TO H
i 6;[ B NpejbliyieM cayuae.
£ r
&G =~z Cuna taru F = F\—F = Fy=pS ok
I .é'iﬁ Kak wn caenoBano oxupaTh, CHIA TACH
- paBHa cuje TpeHus, 160 CHAA TPEHUS — eNUH-
fp¢z‘b 2 g
] i CTBEeHHas BHEUIHSfl CHAa, NeHCTBYMOIaa Ha
napoBo3.
30 114. HanGoapmas pauxa BhicTynaouleH
4acTH CaMOro BepXHero kupnuuya pasHa [/2.
f Puc. 317 LleHTp TsmecT# ABYX BepxHHX Kupmuueid C,

HAaXOIUTCA HA paccTosHnd //4 OT Kpas BTO-

poro kupmuua (puc. 317). CnexoBarenbHO, Ha

8Ty ANMHY BTOPOA KHPNMUY MOXKET ObITh BBUIBHHYT OTHOCHTEJbHO
TpeThero.

Lentp TsmecTd Tpex Bepxuux kupnuueir C, ompelensercs paBeH-

CTBOM MOMEHTOB CHJ TAXECTH OTHOCHTEAbHO Cj: P(7 —_ x) = 2Px.

l o
Ortcona x=g » T. € TPETUH KHPIKHY MOXET BLICTYnath HajA 4eTBEp-

20)



THIM He Gonee ueM Ha [/6. AHANOTHUHO MOXHO HaiiTH, YTO ueTBepThiit
KUPMHY BHICTymaeT Hap natbiM Ha /8 u T. n. Xapaktep u3MeHeHus
IJAHHB BbICTYMalolle# 4aCTH € yBeJAHYEHHEM UHCAA KHpIMUYeH oueBuAeH.
MakcuManpHoe paccTOsiHHe, Ha KOTOpOe MpaBbifl Kpaii BEPXHEro KHpe
nuya MOXeT BHICTYNATh HAJ MPaBbiM KpaeM KHPIUYa, CJAYXKAIETrO OC~
HOBaHHEM, 3aMUCHIBAETCA B BUJE pAAa:

! 1 1 1
L==-|l4+5+5+54+...].
s{l+g+3+7+
IMpn HeorpaHuueHHOM YyBeJHYEHHH 4YHCJAA KHpNUYe#t sTa CyMMma crTpe-

MUTCH K 6ECKOHESUHOCTH.

HeiictButeasto, cymma psaaa 1 % -+ % -+ -}r+—;— + .(15_ 4 7}— +

2 '/
1 1 1. 1,1 1,11
—-|-§+... Goabuie cyMMbl psga 1+ 5 +7f +gtgtgts 8+
-+ ..., a 9Ta NoOCJelHAA CyMMa 3aBeAOMO GECKOHEUHO BedHKa B Cayuae

6eCKOHEYHOTO 4HCJa YJIEHOB.

Llentp TsxecTH BCex KHpNHYEH NPOXOAMT uepe3 NpaBuii Kpaik
camoro HuHero kupnuua. PaBHoBecne Oygner HeycroHuuBbiM. JaHHas
KapTHHa HMeaa Obl MecTo
B caydae, ecan 6n 3emas
6hlIa TAOCKOI.

115. B oxpyxHOCTL pa-
JHyca r BIWINEM NPaBUAbHHII
MHoroyroabHuk (puc. 318).
Haiinem naisee Moment (oT-
HocuteJbHo ocu AK) cua Ta-
IECTH, MPHIOKEHHBIX K cepe-
AMHAM CTOPOH MHOrOYroJb-
nuka AB, BC,CD,DE ur. 1.,
cyuTad, YTO CHJA THKECTH
IeHCcTByeT NepNeHAHKYAIPHO
YepTexy. JTOT MOMEHT pa-
BEH pg (ABx,+ BCx, +-
~+ CDx3;+4 DEx,-+ EFxs +
-+ FKxg), roe p — Macca efu-
HHLbl JJHHB POBOJOKH.

PaccmatpuBas nogobue
COOTBETCTBYIOUIMX TPeyroJb-
HUKOB, MOXHO IIOKa3aThb, 4TO
npousBenenuns ABx,, BCx,, Puc. 318.

Dx; ¥ T. 1. paBHB COOT-
BerctBenHo AB’h, B’C’h, C'D’h wm 1. 1., rie h — anodema MHO-
TOYrONbHHKA.
Takum o6pa3oM, MOMEHT paBeH

0gh (AB’ 4 B'C’' ++ C'D’ + D'E’ + E'F’ + F'K) = pgh2r.
Ecau uuciao CTOPOH 6esrpaﬂuquo BO3pacTaeT, TO BEAHYIIHA h CcTpe-

MHUTCA K 7, a MOMeHT K 2r%g. C npyroil CTOpOHE!, MOMEHT pPaBeH Mpo-
H3BElIEHHUI0 Beca MNPOBOJOKH %rpg HAa PACCTOSHHE X LEHTPA THAMECTH

ot ocu AK. Urak;, 2r%pg = wrpgx, oTkyla X = —r.
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116. PasbuBaeM MOAYKPYr Ha TPEYroJbHHKH M CErMEHTH, KaK NO=-
kasaHo Ha pHc. 319. LleHTp TaxecTH TPeyroJAbHHKA JIEXKHT, KaK M3Be-
CTHO, Ha TnepeceueHHH MeluaH. B naHHOM cayyae WEHTP TAWECTH

KaXJAOro TpeyrojdbHHKAa HaxXOJUTCA HA PACCTOSHHH 'gh oT Touku O

(h — anodema). Ilpu Gearpa-
HUYHOM YBEJHUYEHHH 4YHCAA
CTOPOH ILIEHTPBI TSXHECTH Tpe-
YrOJAbHUKOB GYIyT JAexaTh Ha

OKPYXHOCTH pajHyca r,

3
a MIOIafH CErMEeHTOB CTpe-
MATCA K HYyJ.

Taxum o6pasom, 3anaua
CBOAUTCA K TOMY, YTOObI Onpe-
' g HeMUTh LEeHTP TAXECTH TMo-

Puc. 319. AYOKPYKHOCTH pajuyca = rv

W3 pewenus 3agauu 115 cae-
AYET, 4TO X — PacCTOfHHE LEHTPA TAXKECTH Moaykpyra or Touku O,

ABHAETCA X = — — V== —1I.
P = 3 3n

117, TlpuMeHsas MeTol, H3IOXEHHbH B pemenuu 3agay 115 u 116,
MOXHO IOKa3aTb, YTO LEHTP TXECTH Haxoxurca B Touke C, pacno-

a
2 sin+
JOXCHHOH Ha paccrosHun CO = ————— ' OT LeHTPA KPUBH3HbI 1yrH

(cM. pHuc. 45).
118. Ucnoap3ys pewenus 3anau 115, 116, 117, MoxHO moka3aTb,
YTO LEHTP TAXKECTH HaxoxuTcs B Touke C, oTcrosuel or Touku O Ha
. [e]
sin—+
4 2

paccrosnue CO = 3

119, Ilpu omnpeneneHud NONOXEHHS IEHTPA TAMECTH, NJIACTHHKY
¢ Bbipe3oM (OpMaJibHO MOXHO PpaccMaTpuBaTh Kak CHAOLIHYIO, €CJH
CYHTaTh, YTO Ha HEE HAJOXEH MOJYKPYr OTpulaTelbHOH MacChl, pas-
HOH 1O BeJHUYHHE Macce Bblpe3aeMOH YacTH.

MOMEHT cua TaXecTH MOJOKHTENbHOH M OTpuUlaTeJbHOH Macc OT-
HocHTeabHO ocu AB paseH

r.

2 r ot 4\ _ 1
"g(Q’Q ) 3n’)—“3’3"g’

ecaH CHJa TAMECTH IefCTByeT NepneHINKYASpHO yepTexy (cM. puc. 47),
p—Macca eIMHHLB IVIOIAAH NJAACTHHKH (CM. pewrenne 3agauu 116),
C npyro#i CTOpOHBI, 3TOT MOMEHT paBeH NPOH3BELEHHIO BeCa MIAaCTHHKH
Ha paccrosuue x = OC 0T uLeHTpa ee TAXECTH 10 ocu AB,

2
CuenoBatenbHo, Xpg (Qrz — 7‘—;-) = % ripg.
2
OTC]‘OIla X = m r.
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§ 6. PaGora u aneprus

120. Pa6ota cuaBl He 3aBHCHT OT MAacChl TOrO TeJaa, Ha KOTOpoe
JeiictByer panHas cuna. Cuna B 3 xI” coepmutr pabory A=F.h =
= 15 kI'x#. Dta paboTa MOHIET HAa yBEJIHYEHHE NMOTEHIHMANbHOH SHep-
run (5 klM) u anequecuoﬁ sHepruu (10 xI'u) rpysa.

9HC

121, k= 0,098 T en'

122, Tpexne Bcero HywHO HalTH CHAy RaBjeHHS BO3AYXa Ha OAHO
u3 noayumapuii, IlpencraBuM cefe, 4TO €ro OCHOBAHHE 3aKPHTO MJIOC-
KO KpBIIKOH — nuckoM papuyca R. Torza, ecau M3 noJyduBLIErocs
cOCyla OTKayaThb BO3AYX, CHJA JaBJAeHHsi Ha IJNOCKYIO KPHILKY GyzeT
F, = pS = pnR2 OueBHiHO, TakoBa e OyIeT H CHJA JaBJEHHA BO3-
Ayxa Ha noaymapue. B mpoTHBHOM cayuyae CHABI B3aHMHO He ypaBHO-
BeCATCH, U COCYL HOJKEH GyXeT BEYHO ABHraThCs B CTOPOHY GoJabuieit
cuabl, Yucno nowageit gomkHo 6biTh paBHO F/F, Tak kak gpyroe mno-
Jayuiapye MoxeT GBIThL MPOCTO MPHBA3aHO k cToa6y. HaranyTas BepeBxa
CO31aCT TOYHO TaKYI K€ CuAy, Kak W YOpska JolajeH, TAHyLLas C
JpYyro# CTOPOHBI.

123. MiameHeHHe KOJHYECTBA JIBHXEHHS TeJa PABHO HMMIYJbCY CHJBL
TaKecTH. TaK KaK CHJABL, LefcTBylomue Ha KaMehb U 3eMJI0, PaBHbI
M IefiCTBYIOT OfMHAKOBOE BpEMsf, TO PaBHbl M M3MEHEHHS KOJIHYECTBA
IBHKEHHS 9THX Tel.

M3MeHeHHe KHMHETHYECKOH SHEpPrHd TeJa paBHO paboTe CHJ THATO-
TeHus. Cuabl paBHBbI, HO MyTH, TMPOHJEHHbIE KaMHeM H 3eMJeii, 06paTHO
NMPONOPIHOHAJbHE HX MaccaM. VMIMEHHO NO3TOMY 3aKOH COXpaHeHHs
SHEPruH MOXHO RamucaTh B (QOpMe, He YUHTHIBAIOIEH H3MEHEHUs Kil-
muv?

2
a W — nioTeHIHa bHast sHEPrus B3auMOAeHCTBHUA.

124. o 3akoHy cOXpaHeHWA 3Hepruu

moy

2 ’
rae m, —Macca KoOmpa, h — BBICOTA NaJeHHA KOmpa, v; — CKOPOCTb
Kompa nepej yAapoM.

BBHIy KpaTKOBpEMEHHOCTH yJapa CHJIAa CONPOTHBJIEHAS HE MOXKE
3aMETHO U3MEHHTb OGLIEr0 KOJNHMYECTBA IBUKEHHSI CHCTEMBL ’

Tak kak ypap Heynpyru,

m v = (m, -+ my) vy,
rjie m, — Macca CBaH, U, — CKOPOCTb KONpa H CBau B NEPBbiik MOMEHT
nocae ynapa.
MexaHuyeckas SHeprHs KONMpa M CBau pacxoiyeTcsa Ha pabory
NMPOTHB CUALI CONPOTHBJEHUS TpyHTa F:

2
(ﬂ__’__?m_F (’nI +’n2) gS:FS,

rae S —ray6uHa NMOrPyMEHUst CBAH B TPYHT.
Orcrona

HETHYeCKOH 3HEepruu SeMaH: -L W = const, rae m — Macca kamus,

mgh=

m, h B
= m+m'S mg+mg -+ myg = 32500 «l,



125. B pesyabraTe HEympyroro yuapa JuHelHas CKOPOCTh fllMKa
C HaxojmsumeHcs - B HeM nyJdeil B mnepBbIH  MoMeHT OyjeT paBHA
mv
U= —————, TIE ¥— CKOPOCTb NyJHU. YTOA OTKJIOHEHHS a 11a OCHO-
MEm® ™ P y
BaHHH 3aKOHA COXPAaHEHUs SHEPrMHM CBA3aH CO CKOPOCTbIO U COOTHO-
IeHHeM )
M4tm)u?  m?
2 T 2(M+4-m)

Orciona

=(M-4m)L(l1 —cosa)g.

v =2sin %ﬁ;—ti} Lg.

126. BBuny KpaTKOBPEMEHHOCTH B3PbIBA BHEUIHHE FOPH3OHTAJbHBIE
cunbl (cuabl TPeHHs) He MOrYT 32 BPeMsi B3PHIBA 3aMETHO M3MEHHTb
o6mero KOAWYECTBA [IBHKeHusn cHcTembl. Jo B3apuBa M cpasy nocie
HEro OHO OCTaeTCs PaBHBIM HYJIO.

CnenoBatenbto, m;v, -+ myv, = 0.

v m

Orciopa — = ——=2,

Uy n,

Tak Kak TeleXKH B KOHLE KOHIOB OCTaHABJAMBAITCA, HX HavalbHble

KHMHETHUYECKHEe 9HEPrHH TPAaTATCA HA paboTy NPOTHB CHJA TPEHHS:

2 2
v mov
191 2U2
5 =km,gS,, '2—=km2g32.
v? S,
OT1ciona —5 =~ H, CIe0BATEILHO, Se=2 M.
v
2 2

127. O6ozHauuM uepe3 ¥ CKOPOCTH Tesa M TeJeXKH Mnocje npexpa-
IIEHHs1 MX OTHOCHTEJBHOTO IBHiKeHMs. Ha OCHOBaHHM 3aKOHa COXpa-
HeHHA KOJHMYecCTBa JABHXEHHUS

(M + m)u = Mo, )

Tesexka TepsieT KMHETHUYECKYI0 9SHEPTHI0 BBUAY TOTO, YTO CHJA
TPeHus f, JelicTByloIas Ha TeJeXKy, COBEpIIAeT OTPHUATENbHYIO pa-
6oty

Mv% Md?
= T =/
rae S — nmyTb, MPOJiNEHHbIH TeaekKoil.

Teno mnpunobperaeT KHHETHYECKYI0 SHEpPrHI0 3a CYeT TOro, 4TO
Cuaa TpeHus, JCHCTBYIOUIAs HA TeNO, COBEPIUACT NOJOXHUTEAbHYIO pa-
6oty

mu?
——2—‘ = fS.
3zecb s — nyTh, NpoilieHHNH TeAOM.
MameneHune KHHETHYECKOH SHEPrUH CHCTEMBI

Mv% Md? mu?®
|t | =SS =), (®)]
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KaK Jerko BHAETb, PaBHACTCA CHJE TPEHHs, YMIOXKCHHOH Ha OTHOCHe
TeAbHOE MepeMelleHHe TeJa BAOAb TEeNEeKKH.
M3 ypasuennit (1) u (2) caenyer, uto

s mMv}
TRt my
mMu?
Taxk xak S——s<l. TO l}m.
My,

YuwirpiBas, ato f = kmg, [ > kg (M my

128, B pesyabTate Ccropanus BTOPOH MOPUHH CKOPOCTb U PAKETH
yBeauuutcs Ha BeauunHy Av. Ilo 3akoHy coXpaHeHHs KOJHYECTBA ABu-
WeHHs (TaKk KaK CropaHHeé HPOUCXOAHT MIHOBEHHO)

M4+-myv=M@w+Av)+m(v—u),

raie m—wmacca nopuuu TonaAHBa, M — Macca pakethl 6e3 TOMIMBA,
U — CKOPOCTb HCTEYEHUsI ra30B OTHOCHTEJbHO PAKETBL
m
[Mpupainenne CKOpOCTH pakeTn Av = T ! He 33BHCHT OT CKOPOCTH
U pakeTH mepej CxHraHueM BTOpoil mopuuu. Hanporus, npupaiueHue
KHHETHYCCKON SHepruu pakeTH (6e3 ToMiuBa)

AE, = M(v-;—Av)z _‘M2m — (—%u—{-v)

6yner teM Gousbiue, yeM Goabiue v.

BoicoTa mogbeMa pakeTh ompefeasieTcs MoJydeHHOH elo sHeprueil.
IMosToMy BTOpy10 moOpuHIO TOIMIMBA BHIrOJAHEE CKeYb B MOMEHT, Koria
CKOPOCTb pakeThi Hau6GoJbluas, T. €. HEMOCPEACTBEHHO BCAeH 33 MepBOd
nopuueit. Ilpu sToM Han6GoJapInas YacTb MEXaHHYECKOH IHEPTHH, BO3-
HUKaolel npu cropaHuy TomauBa, OyAeT cooOLIeHa pakeTe, a Mexa-
HuYecKas SHeprus MPOAYKTOB CrOpPaHHs MHHHUMalAbHa.

129. JlocTaTo4HO paccMOTPeTb NOCAEAOBATEAbHOE CropaHue ABYX

nopuuii tomauBa. IlycTb BHavane Macca pakeTbl C TOMIHBOM PapHd
M~+2m.
o mu,

[Tocie cropanus nepBOH NOPUMH CKOPOCTb PAKETH U = M’
TA€ U; — CKOPOCTb r'a30B OTHOCHTEJAbHO paxeThl. HauaabHas ckOpocTh
pakeThl NPUHUMAETCs PaBHOH Hyo.

[pupamense CKOPOCTH pakeThl MOCAE CropaHus BTOPOH MOpuyuu
mu
M’ , Tle Uy — HOBOE 3HAaYeHHE CKOPOCTH Fa30B OTHOCHTEALIIO
paxeTsl.

[lpn cropanun mnepBOH MNOpUUH BHIAEAHAACD MEXaHWYECKas sHep-

(M4 m)o? mu% .

rua AE, = ) 5 [Tpu cropaHdu BTOPOit MOPUUH BblAe:

JAETCA 3HEepPrud
My + Av)? m (v — u,)? M + m) v?
A Ez ( ) I ( 2) ( ) .

Ay =
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ITo ycnoBuio 3anaun AE, = AE,. Otciona
? m? m\ __ of m? m
t (2(M+m) +3 )_”2(W+7)'

CuenoBaTeabHo, Uy > Uy CKOPOCTb I'a30B OTHOCHTENbHO PaKeTHl YMeHb=
maetcd. ODTO CBS33aHO C YMEHbUIEHHEM MacChl pakeThl B Ipouecce
CrOpaHus TOIUTHBA.

130. O6a ckJOHa ‘MOXHO pPa36UTb Ha MHOXECTBO CKOJDL YTOAHO
MaJblX HaKJIOHHBIX MJOCKOCTEH C pa3NWYHBIMK yraaMu HakJoHa. Pace
CMOTPHM OfHYy u3 HuX (puc. 320).

47
Puc. 320.

Pa6ota mo moxbeMy Tejna Ha TakoH HAKJOHHON INIOCKOCTH paBHa
pa6oTe MpOTHB CHJ TAKECTH mgAh mnmoc paboTa NPOTHB CHJI TPEHUA
FrpAS

Al

Ho Frp=kmgcosa n AS = o5 " Orciona  FrpAS = kmgAl.
O6man pa6ora AA = mg (Ah—+ kAl). Ecan paccMOTpeTb Bce HaKJOH-
Hble TMJOCKOCTH M CJOXHTb 3JeMeHTapHble paGoTh, To obuas paboTa
OGynet paBHa

A= D AA=mg (D Ah+k X, Al) = mgh -+ kmgl.

Pa6ota ompepensieTcss TOAbKO BBLICOTOH ropel A M AaHHOH [ ee OCHO-
BaHus.

131. Cuna, npujoxeHHad K pykosTke, 6yjeT MHHHMAJbHa, €CJIH
OHa coCTaBjsieT ¢ HeH mnpaMoi yroa. OG6o3Hauasd uepe3 F 3HaueHue
HCKOMOM CHJBl, HA OCHOBAHUM «30J0TOr0» MpaBHJIa MEXaHUKH 6yneM

umeth: 2nRF = Ph. Ortciona F = ——P——.
MR

132. [lo ompexnenennio, ko3dduuueHt mnojesHoro neiicTBUA 1 =
= m, rie A, = PH — pa6oTa no momHATHIO rpy3a P Ha BBHICO-
1 2
Ty H, a A, — pabora, coBepuiaeMast NPH STOM NPOTUB CHJ TPEHHS.
Tak Kak cuia TpeHHS CNOcoGHA yIepxaThb I'py3 B PaBHOBECHH, TO pa-
60oTa 3TOM cHJbl HE MOXeT GbITb MeHblneH, ueM pab6ora A,. MuHMMaIb-
HOe 3HayeHue paboThl cua TpeHus A, = A;. CuaenosareabHo, v < 50%.
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133. 3a BpeMs noxteMa uYeJoBeKa. MO JECTHHIE IIAD OMYCTHUTCHA
Ha HekoTopylo Bmicoty h. CuaenoBaTtenbHo, pa6oTa, COBepmIeHHas ue-
JIOBEKOM, NOHAET Ha yBeauueHUe MOTEHUHAAbHOH SHEPTUH YeJoBeKa
Ha BeauunHy mg (Il —h) M Ha yBeauueHHe NMOTEHUUAJbHOH SHepruu
mapa Ha BeaduuHy mgh (Ha map Ge3s uejoBeka HeliCTByeT MOXbEMHas
cuja mg, HanpasJ/ieHHas BBEpX); OTcCioja

A=mg(l—h)y+mgh=mgl.

DTOT pe3yabTaT MOXHO MNOJAYYMTh Cpasy, PacCUUTHIBAA PaboTy uelo-
BeKa B CHCTEMe, CBA3AHHOH C JecTHuueH.

Ecau yenoBek NOAHUMAETCH CO CKOPOCTBIO U OTHOCHTEJBHO JecT-
HHIbI, TO OTHOCHTEJbHO 3eMJH OH HMeeT CKOPOCTb ¥ — U, Tle U, —
CKOpOCTDL IlIapa BO BpPeMs MOAbEMa.

[To 3akoHy coxpaHeHds KOJMUeCTBA ABHKeHHs (v — v,) m = Mu,.

Orcrona

L
T MEm

134. las Toro uTOGHI MPOTrHAaTh 32 €XHHHIYY BpeMeHH BABOE 60Jb-
Iee KOJMYECTBO BOJBI, HYXHO COOOHIMTL BIBOE 6oJblliell Macce BOAbI
BABOe GOJbIUYyK CcKOpocTb. PaGoTa MoTOpa HIET Ha COOOLIEHHE BOXE

KHHETHYECKOH SHEepruu

muv
5 [TosTOMy MOmHOCTb MOTOPA JHO/KHA
ObiTh yBeauYeHa B BOCEMb pas.
135. 1) Ha noxbem Boxbl H3 fiMbl 3aTpauuBaetcs pabora

H . 3 3
A =85 Sz H=g08SH?,

rle ¢ — MIOTHOCTb BOXB. Ha coobuwieHue BOme KHHETHYECKOH sHeprum
3aTpauyeHa pabota
1 H

A2=—2—97302-

CKopoCTb U, C KOTOpPOil BHITeKaeT BOjfa M3 TPYObl HAa MOBEPXHOCTH
3eMJi, OMPENENALTCH U3 COOTHOWEHUS —5- S = nR%vr.
ITosnasn pabora paBua

3 1 H3§3
A=geeSH+ 50 T -

2) Pa6ora, 3arpaueHHas Ha NOAbEM BOXBI, BO BTOPOM Clyyae MeHb-
h
me A, Ha BeIHUHHY AA; =pgSh (H—-). Pa6ora, 3aTpaueHHas Ha

2
coobiieHne BOxe KHHETHUYECKOiH 3Hepruu, paBHa
3
(—1-—[i — hS ,)
A= 1 2
2= g0 R

Monuas pabora A" = A, — AA;+ A,

207



135. poute Bcero pemuTb 3ajayy B CHCTEME KOODAHHAT, CBA3aH-
Aot ¢ AectHuned. YenoBex npoHAeT OTHOCHTENbHO JECTHHLH PacCTos-

h a
nue = _sin—d+ vt, TIe vT—nyTh, npofinenunit necthune#. Ilpu

STOM OH JOMXEH cOBepmnTb paboty A = ( Sina —l—v‘c) mg sin a, TaK
Kak BO BpeMs MOIbeMa cuaa mg Ounaa NpuiaoXeHa Ha nyta [ u co-
cTapasna ¢ HuM yroa 90° —a.

Yacrp pa6oTHl mgh waetT Ha yBeaudYeHHE NMOTEHIHANbHOH SHEPrHu
yenoBeKa, Apyras 4acTb paboTH mgvut sina BMecTe ¢ paGoTtoit MoTOpa,
NPUBOASALIErO JECTHHLY B JBH-
WeHue, HAET Ha TpeojoJeHHe
CHJA TPEHHA.

137. 3aBucuMocTh ynpyroi
CHJB OT BeJaHuHHBbl aedopmaunu
u3obpaxeHa Ha puc. 321. Pa6ora
CHJBI IPH PAaCTKEHHH (MAH CXa-
THH) NpPYXHMHH Ha Maayio Be-
AvuYUHY Ax u3006pasurca nJo-
IaJ(bIO 32ITPUXOBAHHOTO MPAMO-
yroabuuka: AA = F Ax. [oanas
paboTa npu pacTKEHHH HIH
CXATHY NPYXHHH Ha BEJHYH-

kdz—- |f  z Hy I, paBHas ee mnoTeHuMadb-

" Hoil sHeprun W, mao6pamaercs
Prc. 331 NAOMAAbIO TPEYFOAbHHKA OBC:
Huc. . AW k2 .
2

HanoMHuM, 4TO ¢ NMOMOUIBI0 aHAMOTHUHLIX paccymAeHHii moayyaior
O6HYHO Bbipax(eHHe INA MyTH NPH PaBHOYCKOPEHHOM IBHXEHUH.

138. Yenosek, neiicTBys ¢ cuAoH F Ha NpykuHY, cOBepliaeT pa-
6oty A;=— FL. OaHoBpeMeHlO Ha MOJ BaroHa cO CTOPOHH 4eJdOBeKa
neiictByer cuaa Tpenus F. Pa6ora srtoit cuam A, = FL. Caenosa-
TeJbHO, NOJHAs PpaboTa, COBepIIEHHas YeJOBEKOM B CHCTeMe KOOpAHu-
HaT, CBf3aHHOH ¢ 3eMael, paBHa HYJMO, TaK Xe KaKk U B CHCTeMe,
CBfI3aHHOH C moe3noM.

139. B cucreme mnoesga coBepuieHHas pa6ora paBHA non;uuuanb-

£

HO#M 9Hepruu pacTaHyTo# npyxunn (cm. 3apauy 137) A= le

KaK CHJa TpeHUs MeXAy HYeJOBEKOM M TOJOM BaroHa B 3TOl cuCTeMe
He coBepuaeT paGoTHL.
B cucteMe, cBasanHoi ¢ 3eMaeil, pa6oTa ues0oBeKa MO PaCTSNEHHIO

, TaK

ki o “
NPYXHHbB pPaBHAa NMPOM3BEIECHHIO cpe,rmeﬁ CHJIbI —2- Ha NOpPOHUAEHHBIA

pyTb L—1I, 1. e. A = % (L —I). Ha non BaroHa ueiaoBex paeHcTByeT

o . . ki kl
¢ 10if xe cpenneii curoil —-. Ee paGora A, = -5 L. Moanas pa6ora
W ki?
B AaHHOH cucteme koopauHaT A= A, 4 A, =—5~ T4 XKe, 4T0 U B cH-

CTeM€ RaroHa.
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140. Ha ocHOBaHMM 3aKOHOB COXPAHEHWsl KOMA4ECTBA JABHIKEHHA H
9HEPrHH MOXHO 3anucaTb CJACAYIOLIMEe YpaBHEHUs: i’

1,0y 4 myvy = myv; 4 myvy,

2 92 '2 2

mul | ompl  muy | myu,

2 T2 T2 2
TAe U M Uy — CKOPOCTH INAPOB NOCAE COYNapeHus.
Pemas -1aHHYI0 CUCTEMY YPABHEHUH, MOAYUMM:

' (my — my) v, + 2myv, | v = (my—m,) vy 4 2m, v,

v = .
1 m, -+ m, 2 my~+m,
1) Ecau BTOpO#t map a0 ymapa noxouacs (v, =0), 10
o — (my — my) vy | r_ 2my,
Y mi4my mymy

Mpu m, > m, nepBblii Imap NPOAOJ/IKAET ABHraThC B TOM Ke Hanpa-
BJAEHHH, YTO W JIO yAapa, HO C MeHblleH CKOPOCTbIO.

Ecan m; < m,, 10 nepBuifi HIap OTCKaKHBAeT NocJe yjaapa Hasag.
Bropo#t map 6Gynet nBuraTbCsi B Ty e CTOPOHY, B KOTOPYIO IBHrajcf
B0 ynapa mnepBblif wap.
2m02
2m
npu yaape o6MeHYBAIOTCS CKOPOCTSMH.

141. B pesyabrate ynpyroro coyaapelus Jjesblii 6pycok nmpuo6pe-
TaeT ckopocTh v. [IpaBbit 6pyCOK B 3TOT MOMEHT BpPEMEHH emie No-
KOHTCHl, TaK KaK NpyXHHa He AehOpMHPOBaAHA.

OG6o3HauuM uYepe3 u; M U; CKODOCTH JeBOTO M MPaBOro GpyckoB
B NPOU3BOJIbHEIT MOMEHT BpeMeHH, a yepe3 x abCOJNIOTHOE YIJHHEHHE
NPYXHHB B TOT Y€ MOMEHT BPEMEHil.

Ha ocHoBaHUH 33KOHOB COXPaHEHHS KOJHYECTBA NBHKEHHS H SHEp-
THH HMeeM:

2mu,
2m

’ ’
2) Ecau my = my, 10 v;= =Uy H Uy= =v,, Wapu

m (uy + ) = mo,

mu% mu kx® mo?

2 + 2 ta =
HIM
kx’=m [02 — (u% + ug)l
3aMeHsasn B NOCJAeNHEM YDaBHEHUH U uepe3 K| - U, NOAYIHM:

kx? = 2mu u,.
kx?
2m

M3 Byx nociaeIHHX BbIpayeHUH BHIHO, YTO 4, M Uy OYyAyT UMETb
OIMH M TOT e 5HaK — o6a 6pycka ABMMYTCS B OIHY CTODOHY.

Beauunna x? 6yner uMeTb MaKCHMalbHOe 3HaueHHe TOrAa, KOTAA
npouzselieHHe CckopocTeil u; M u, Oyaer MakcuMaibHuM. Caenosa-
TEJbHO, AJS OTBETa HAa BTOPOH BONPOC, NOCTABJEHHBIH B 3ajaue, HYXHO
HaiTH MaKCHMalbHOE 3HAauYeHWE NPOM3BENEHHA U U; NPH YCAOBHH, Y4TO
cymMma u, - u, nOCTOSHHA M PaBHA .

CaenoBaTenvHo, U Uy = Hu tu=uv
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PaceMOoTpuM  OuYeBHIHOE  HepaBeHcTso (4 —u,)? >0, nam
4} — 2uyuy +u} > 0. Tlpn6aBuy K npaBOH M MeBOA wacTAM HepaBeH-
ctBa 4uu,. Torma u?+2ulu2+u§>4ulu2 L E (A u2)2>4u,u2,
Tak Kak u; 4 u, = v, 10 4uuy; < 02

CiegoBaTe bHO, Haubodblllee 3HAYEHWE )i, paBHO v%/4, u ouHO

v
ROCTHFA@TCH MPH Uy = Uy =

Paccrosnue Mexny 6pyckaMd B 9TOT MOMEHT PaBHO

m
lixmax=liv‘/%.

142, Huxnuas naacTHHA TNPUMOXHHMAeTcs, ecqu JeficTBylollas Ha
Hee CHJIa yIpyrocTH Gosblle ee Beca: Rxp > mpg. 31echb x,-— nedop-
Mauusa NpyxuHbl B MOMEHT, KOrja
OHA MAKCHMaJbHO pacTHyTa.
([Monoxenue ¢ Ha puc. 322. [lo-
JIOXEHHIO @ COOTBETCTBYET Hele-
$opMupoBaHHas NPYKHHA.)

a Ilns Toro 4YTOGH TMpYXHHA
pacTaHyaach Ha X, ee Heob6xo-
IMMO CXaTb Ha BeJUYHHY X
(monoxeHue b puc. 322), koropas

£ MoxeT OHITb HallleHa Ha OCHOBA-

HHH 3aKOHA COXPaHEHUA SHEPTHH:

kx% kxg
—5— =5 mg (x + x).

VL 7 22 OTciona

- - ——

¢

Puc. 322. x> 2’"7'5'—}-1'%5.

Yrobbl caThb MNPYXHHY HA Xx,, HEOOGXOZMMO K BeCy IJIACTHHBI
N06aBuTb CUAY, YAOBIETBOPAIYI0 paBeHCTBY F - m g = kx,.

CaenoBateabHo, uckomas cuaa F > m; g+ myg.

143. B cucteMe ortcuera, CBI3aHHOH €O CTEHKOH, CKOPOCTh IIAapHKa
paBua v-|u. [locne ynapa B TOH e cHCTeMe OTCY€Ta CKOPOCTb
mapuka 6yner — (v u). CkopocTb Imapuka nocie YAapa OTHOCH-
TEJbHO HEMOJBHXHOH CHCTEMBI OTCYETa paBHa

—(v+u)—u=—(v+2u).
KuneTHueckas sHeprus mocie yjnapa —’g— (v+2u)?.

. m
Knnetnueckas sHeprus o ynpapa —2—1/2.

M3aMmenenue kuHeTHueckod sHepruH pasHo 2mu (u - v).

Tenepv noacuutaem pa6oTy ympyrux cuj, ZeHCTBYIOIIMX Ha Ina-
puk Bo Bpems yarapa. IlycTh coymapeHHe NJIHTCA T Cex; MpeLNOJaraem,
AR MPOCTOTHI, YTO BO BPEMs yjJapa ynpyrasi CHJa NOCTOSAHHA (pPe3yJb-
TaT, BOOGILE rOBOPS, HE 3aBMUCHT OT 3TOrO mpeanonoxeHud). Tak kax

210



B pesyJbTaTeé YAapa KOJMYECTBO IBHXEHHS M3MEHHJOCh Ha BENHYMHY
2m (v u), TO ynpyras cuja paBHa

pontn

Pa6oTta 310l cuanl
A=FS=Fur=2—m(£-—lL)m=2m(v+u)u.

Kak nerko Buuetb, sta paboTa paBHa M3MEHCHHIO KHHETHUYECKOMH
9HEPTHH.
144. 1) lo MoMeHTa, KOria BepeBKa HAaTAHETCH, KaMHH MajfaloT

CBOGOJHO: . .
£ t—-=
S, = %_ nS,= g_(_2_) .

MowmenT HartsKeHHus BepeBKH onpeneasercs u3 ycaoBus = S;—S,.
Orciona t=3 cex, S;=44,1 &, S; =49 u#. Bpemsa orcuurhBaercs
C MOMelTa MajeHusi nMepBoro kaMHsa. IIpM HaTsXKEHHUH BepEBKH NPOHC-
XONUT YOpYTHH ynap, ¥ KaMHH OGMEHHMBAOTCA CKOPOCTAMH (CM. 3a-
nauy 140). B Moment ymapa v, = gt =294 #M/cex, v, =g (t —1)=
= 9,8 M/cex.

Bpema nagenus nepBoro kamHs f; (mocje TOro Kak BepeBKa
HaTAHETCA) HAXOJUTCHA M3 YCJAOBHUS

h—§, = vt + g21 .

BPCMH najgeHus BTOPOro Kamisg ty—u3 ycJaoBug

£2
h—S; = vyt 4 —-2 g2"’ .
Orciona ¢, =~ 1,6 cex, f, =~ 18 cex.
l'(epBbm KaMeHb najaer 4,6 cex, BTOpOil 2,8 cex.
2) B cayuae Heympyro#f BepeBKM CKOPOCTH KaMHeit mocJje ee Ha-
v, + Uy
=

TAXEHHA BbIPABHHBAIOTCA (Heynpyrui ynap): v = = 19,6 x/cex.

BpeMﬂ najeHus KaMHell mocae Toro, Kak BEpeBKa HaTsiHETCA, onpeae-
JAA€TCA ypaBHEHHAMHU!
’2

t
h—S, = vt 51 2

Hh_S2—'Ut2+ £

S, uS, e e, uTo M B NEPBOM Cayuae.
Orciona ¢, = 1,2 cex, ty ~ 3,3 cex.

Ilepbiit kaMenp manaer 4,2 cex, BTOpOd 4,3 cex.

145, Ecin OTKJIOHMTL OAYH INpaBblii IIap, TO INOCJae ylapa ciaeBa
OTCKOYHT KkpaiiHuii JeBbilf Imap Ha yroa, paBHblif yTAy OTKJIOHEHHS
npaBoro Imapa.

Ecau OTKIOHHTD OIHOBPEMEHHO JBa INapa M OTNYCTHTb HX, TO
mocie yiapa cjieBa OTCKOYAaT JBa KpalHuX JeBHX wapa. Ecan ortkao-
HMTb TDH NPaBBIX II3pa, OTCKOYAT TPH JEBHIX U T. Mo
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[lpn ymape mnepBoro Imapa O BTOPOH Mep3bii MIap OCTAaHOBHTCA,
niepeias CBOE KOJAMYECTBO JIBHMXEHHA BTOPOMY MWIapy (CM. pelueHwe
sagauu 140); BTOpOii MepexacT 9TO e KOJUYECTBO ABHKEHUSA TPETbE-
My, TpeT.il —4yeTBepTOMy M T. A. ¥ KpaiiHero JeBoro mapa HeT «co-
cena» cJaeBa, MOITOMY INAD OTCKOUHT (€CAM HeT TDEeHHs M NOTepb
9HEPrHM) Ha TOT Xe YroJ, Ha KOTOpBIi Obll OTKJOHEH KpaiiHuil npa-
BHiH IIap. }

Korpa neswit map, nocie OTKJAOHEHHS Ha MAaKCHMalbHBIH yroa,
YAapHT NpeanocaAefHuit map, npouecc neperaid KOJAHYECTBA ABHKEHUA
IO LleNoyke IIApOB MOBTOPHUTCA B OGPATHOM HalpaBJeHHH.

[lpy oTKJAOHEHMH OZHOBPEMEHHO IBYX NpPaBHIX LIAPOB OHH Nepe-
RAnyT CBOE KOJAHYECTBO [BHMECHHA 1leloYKe He OJHOBPEMEHHO, a No
olepenH, Uepe3 OYeHb Maiblii (HEyJOBHMbIt Ha B3rjial) MPOMEXYTOK
Bpemenn. TakuM 06pa3oM lenoyka LIapoB HOJNYYHT He OAHH «JBOHHOH»
HMIyJAbC, a IBa, KOTOpPHeE GyAyT PacnpoCTPaHATLCA MO LENOYKe C He-
KOTOPHIM BpeMEHHHIM HHTepBaJoM. KpalHuii JAeBbl Imap OTCKOWYHT,
fIOAy4YHB <NEPBYK MNODHHIO» KOJAMYECTBA jABHiKenus. CieloM 3a HHM
OTKJIOHHTCA €ro «COCEA», MONYYHB CAEAYIOWYIO IOPLHI0 KOJHYECTBA
ABHKEHMA, TIEPENAHHYI0 €My OT KpaiiHero npasoro mapa.

Ilpu OTKJIOHEHHM TpeX NpaBbHIX INAPOB LEMOYKAa MNOJYHHT TPH
CAGNYIOIIMX OAHH 3a JAPYyrMM uYepe3 OueHb Majble NPOMEXYTKU Bpe-
MeH#d NOPHUM KOJNHYECTBA NBMMEHMS COOTBETCTBEHHO OT TpETbero,
BTODOrO H [EepBOro  Iapos.
Ecau OTKJIOHHTb H OJHOBPEMEHHO
OTNYCTHTb YeThipe Liapa, TO
OTCKOYaT CJaeBa TAaKXKe YEeTbipe
mapa, a IBa OCTaHyTCf Heno-
ABUKHBIMH.

146. Y papswmuii mapuk ot-
CKOYHT Hasaj, ClelyioliHe Mma-
pPHKH 1O CTaJbHOrO OCTAHYTCA
HenmoABMmKHbIMU. CTanbHOM Ma-
PHK H BCe MOCJAERYIOlHE HAYHYT
ABUraTbCA BJEBO, TNPHYEM CKO-
2 pocT HX OyIyT PasauyHBL
' Hau6onee 6nicTpo 6ynet
]

@m

A 4 ABHUrathCsl Kpailnuil Nepnldl ma-
lj ['_-I puk. Crenywomuit 6yaer JABH-
ratbcs MepnenHee u T. A. LlMa-

Puc. 323. PHKU Pas3cinyTca (CM. pemieHHe

3agnau 140 u 145).
147, Tlyctb rpy3 2m onyctuacs Ha Beicoty /. Toraa rpyss m
NOAHUMYTCA Ha BbicOTY A (puc. 323). ,
2mv
Ha ocroBanuu 3axkoHa coxpaHenus sHepruu 2mgh - 21 +

2mv§ 5 9
+ 5= 2mgH, wau v] 4 vy =2g (H — k), rne v; — ckopocTb rpy-

30B m, a U, — CKOPOCTb Fpy3a Macchl 2m.

[To Mepe omnyckaHHa rpy3a 2m ero CKOpPOCTb U, NpHOAHMKAETCA
® CKOPOCTH ¥, "aK KaK yrabl MWy YYacTKaMu HUTH, NEePeKHHYTHIMH
!ll;:peahﬁnc}m, crpeMaTcs Kk Hyawo. B npexeae v, = v,. OnHOBpeMeHHO
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CnenoBatenbHo, npeaeabHOe 3HAaYE€HNE CKOPOCTH Trpy30B paBHO
0=V§7t

_ 148. CkopocTtu Tpy30B paBHBI, €CAH NyTH AS, MpoiileHHHe HMH 3a
PaBHBIE Maible NPOMEKYTKH BpeMeHH, ONMHAKOBH. JTH NYTH OAUHa-
KOBHl NpPM TAakOM 3HaueHuu yraa ANB, npu KOTOPOM oOmycKanue
rpysa m; Ha As = NK (ouc. 324) 6yner conpoBOXIaTbCHA yBEAUIEHHEM

v VA
L 7 7
A 1 . 8
A
N
2 7K 7
“ 0
Puc. 324.

AMMHBL yuacTka HutH ANB Takike Ha Beauunny As. ITosToMy npH
L a FK=AK—AN=ATS.
Tpeyroabuuku NHK u NFK TeM 6auxe K NPAMOYrOAbHBIM, 4eM
MeHblie Mbl BhiGepem otpe3ok As. [lpu As—>0 yram NHK u NFK
cTpeMarcs K mpamoiM, a yram KNH u KNF x 30°. CaepoBaTeabHo,
ckopocTH GyxyT pasHbl npH [/ ANB =120°

Wcnoab3ys 3akoH COXPaHGHHS SHeprud, HaifieM 3HAaueHHs STHX
CKopocCTeit:

paBeHcTBe ckopocreit HK = BK — BN =

mgh=2Q—V3)mgh+ w v2.

Orciona

m—20Q—=V3m
v2=2gh —! 2 ~0.
£ m, F m,

Ipysn 6ynyT coBepmaTb koae6GaHusi OKOJO MONOXKEHHS! paBHOBe-

m
2m,
~ 149°. ¥ray ANB = 120° cOOTBeTCTByeT MAKCHMaJbHOE OTKJOHEH!E
OT MOJNOXEHHS PaBHOBECHS.

149. Tak kak nNpOCKaJAb3KWBaHHE JOCKH MO KaTKaM W KAaTKOB MO
rOPHM3OHTaJbHOH TNOBEPXHOCTH OTCYTCTBYET, TO pAacCTOSIHHE MEXAY
OCSIMH KaTKOB BO BpeMs [IBHIKEHHS OCTaHeTCsl MocTosHHbIM. [loaTomy
JIBMXKeHHEe TOCKH 6yner moctymareabHuM. Jlocka 6yxeT nepeMmemarbes
B TOpPH30HTAJbHOM HANpaBJEHHH H OJHOBPEMEHHO IBHTaTbCH BHH3
BIOAb KaTkoB. Ecau KaTkH cMecTATCS Ha HeKOTOpOe paccTosHue [,
TO KaXJass TOYKA AOCKH (B YacCTHOCTH, ee LEHTp TaxectH A) npoiizer
BJIOJIb FOPH3OHTAIY TO %€ PacCTOSHHE { M OJHOBPEMEHHO NMEepeMeCTHTCH
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Ha 9TO Xe paccToanue BHOMb KaTkoB: AB = BC =1 (puc. 325).
(Mocaeanee CTaHOBHTCS OCOGEHHO OUEBHIHBIM, €CIH PACCMOTPETD
IBHXEHHE KAaTKOB B CHCTeMe KOOpAHMHAT, IepeMellalouieiica BMecie
¢ katkamu.) B /Feaymnare HEHTP THAXECTH JOCKH 6yleT IBHraThCst
groas npaMoit AC, HakJIOHEHHOH K FOPHSOHTY NOJX YraAOM «/2, TaK Kak

Puc. 325.

tpeyroabiik ABC paBHOGenpeHHbidl. JIBumkenne O6yneT PpaBHOYCKO-
peHnbiM. Jlocka mpuobpeTeT KHHETHYECKYID 3HEPruio 3a CHET YyMeHb-
2

17 . 2 "
wens NOTEHUHANbHON —5— = mglsina, nau v?=2gl sina. C npyro#

CTOPOHBI, IPH PABHOYCKOPEHHOM IBHXeHHH vU?=2aS, rie S= AC=
2
a
7.
150. TloxmcuutaeM pa3HOCTb MOTEHLHAJbHHIX 3HEpruif 1a8 ABYX
NOMOXEHHH LEeMOYKH: LEeMoYka MOAHOCTbIO JEXHT Ha CTOJE H YacTh
NeMmoukH IJMHBI X CBEIIHBAaETCA CO CTOJA. JTa Pa3HOCTb PaBHA Becy

a v
= 2l cos PR CunenoBartebHO, YCKOPEHHE @ = 55 =& sin

M o o
-ﬁxg CBeIIUBAOUWEHCA YacTH, YMHOXEHHOH Ha x/2, NOCKOJAbKY Lie-

nouKka OJHOPOJHA, H LEHTP TAKECTH CBENIMBAIOLIEroCs KOHLA Haxo-
IAMTCSl Ha PAacCTOSIHHM X/2 OT Kpas cToJja.

Mv? _ Mg ,
Ha ocHoBanny 3aKOHa COXpaHEHHs SHEPTHH HMeeM: 5= =7 %

x2
Hau v=‘/%l—. YckopeHHe B 3TOT e MOMEHT BpPEMEHH MOXHO

. M
uaiiTd u3 BTOpOro 3akona HbloToHa: Ma=—27gx. CienoBarenbHo,

gx
a= .

2l

Jlas noxcuera peakuun Kpasi CTOJa HaHIEM INE€PBOHAYAJbHO HaTd-
MeHHe UenoYykh B TOUYKE CONPHKOCHOBEHHA CO CTOJIOM. Ono paBHO

H3MEHEHHIO KOJMYECTBA IABHKEHHS Jexauiedl Ha CTojle 4acTH HEenoyku

M M Mg
F=5r@—x)a—grvw="55(—x=x
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PaccMOTpUM TEmepb OYeHb Maablif 3JAeMEHT HEMOUYKH, COTMpHKacalo-
muiica ¢ yraom crona. Ha sTor Manmit saement LenOoYKH neicTByioT
Tpu cuanl (puc. 326). Tak Kak paccMaTpUBAaeMblid 3JEMEHT IJAMHHL
LEeNOYKH CKOJb YTOLHO Maj, CyMMa Tpex cuJa, neid-

CTBYIOIIMX Ha HEro, NO/KHa GOblTb DPaBHA HyJi0. v

CaenoBaTeNbHO, CHJA pEaklUH paBHa Y

N=FV2—=V2—_A_4.(I_272”)_XX,

Mpu x>! unemouka MeEPeCTaHET CONPHUKACATHCA £
C yrioM crona. o
151. O603HauMM Yepes v CKOPOCTb TENeH(KH. Puc. 326.
TopusoHTanbHas COCTaBAAOLIAS CKOPOCTH MasTHHKA
OTHOCHTEJbHO Teaexku paBHa ucosP (puc. 327). Tak kaxk Tenexmxa
JIBUKETCS, CKOPOCTh MafTHUKA OTHOCUTEJNbHO PEJIbCOB PaBHa U -} cos fi.
B ropusoHTa/bHOM HampaBJeHHH HAa CHCTEMY BHEIUHHE CHAbI HE AefcT-
Bywt. [losToMy Ha oOCHOBanuu

3aKOHA COXPAaHEHHS KONHYECTBA
! IBHXKEHHS HMeeM:
2[4 m (v ucos 8) + Mu =0, (1)
1
7
T~ TaK KaKk BHayajae CHCTeMa Mo~
KOHJacCh.
\C)' BepruxaiabHas  cocraBasio-
77 7, 113 CKOPOCTH MasTHHKA OTHO-
) CUTEJNbHO TEJEXKKH H pelbCoB
Puc. 327. paBHa u sinf.

Ha ocHoBanuum TeopeMu
Iludaropa kBagpaT CKOPOCTH MasTHHKA OTHOCHTENBLHO PeJbCOB PABEH
(v 4 ucos B)2 4 u? sin? §.
Mcnoab3sys 3akoH coXxpaHeHufl SHEPTuUH, NOAYYaeM BTOPOE ypaBie-
HHe, CBA3bIBAIOIEE CKOPOCTH ¥ M Ui

—I;— [(u cos B+ v)?+ u? sin?§] 4 % v?=mgl (cos 3 —cosa). (2)

W3 ypaBHeHu#t (1) u (2) MOXHO Ha¥TH

2m?gl (cos 3 — cos a) cos?3

V=t m T (M minth)

B uactHoM cayuae npu B =0 (C'lHTaﬁ % < 1)

2
v2=2%gl (1 —cos a)
uan

m a —
v=2——sin5} gl
rsing Ve
152. OGo3HauuM uepes U CKOPOCTb KAMHA, a uepe3 iy H iy TOPH-

30HTAJbHYI0 U BEPTUKAJbHYI0 COCTaBASIOiIME CKOPOCTH U GPYyCKa OTHO-
CHTEJbHO HEMOJABHXHOH CHCTEMBbI OoTCyera (puc. 328).
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Ha ocHoBanuu 3akoHOB COXpaHeHHUs KOJHYECTBA JBHUKEHUSA H SHEp-
rig MOXHO HamnucaTth:

My? m
—My4mu, =0, ——+ T(uf,—}—uz) = mgh.

3aMeTHM, UYTO Yroi o C TOPH3OHTAAbHOH IIOCKOCTBIO COCTaBAfET
He abcomoTHa# cxopocTb Gpycka u# (mox a6CcOMOTHOH CKOPOCTHIO
B JaHHOM CJyyae INOHHMaeM CKOPOCTb OTHOCHTEJNbHO HEeMOABHMHOM

4

Puc. 328.

TOPH3OHTAAbHOH IJAOCKOCTH), @ OTHOCHTENbHAs CKOPOCTb Ugp, T. €.
CKOPOCTb 6pPYCKa OTHOCHTEJbHO ABHMKYIMEroCs KJMHA.

W3 tpeyroasuuka cxopocreit (puc. 329) cienyer, uto
Pemas paHHele ypaBHEHHS OTHOCHTENBHO U, MOJYUMM:

) -
o)V e

_.l_tL_ =tga,
v u,

' i = — — Qgh .
Pirc. 329.% %Jr( ) \m +1) g’
AGcomoTHast CKOPOCTb 6pycka B TOT e MOMEHT BPEMEHH PaBHA
VA=V )1 !

4+ X - T+ )tgza

B cayvae, korga Macca kjiuHa MHOTO OGoablme Macchl Gpycka, u
CTPEMHTCS, KaK M CJeJOBaJO OXHAATh, K Beauuuue V 2gh.

153. CKOpOCTb CTEPKHA OTHOCHTEJNbHO IBHMKYUIErocs KJHHA Ha-
npaBieHa mOj YraoM a K ropusonty. Ecau k 9Toit oTHOcHTenbHOH
CKOpPOCTH mNpPHGaBUTb CKOPOCTb KJAHMHA, TO B pe3yabTaTe MNOAYYHM
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abconoTHyo CKOpPOCTb cTepxkua u (puc. 330). OueBHEHO, YTO OTHOLIEs
HHe CKOpOCTeH PaBHO

—=tga.

v? mu?
0 + —5 = mgh.
Hckaouas ©3 3TUX IBYX ypaBHEHHi 4, NMOMYyYHM BBIpAWKeHHE A Ui

0 ‘/'_ 2mgh
=V MFmiga

Toraa aas OTHOCHTENBHON CKOPOCTH CTEPXHA Mbl MOXEM HaIHCaTh

U3 3akona COXPaHEHKst HEPruu Cclenyer:

I 1 2mgh
°T ™ cosa M4 mtgla *
CKopocTb CTepxusa Lo
e u
2mgh
e=iga l/ﬁ:r—,mg—za = v
mgtgla

= ‘) . Puc. 330.
l m—{»—Mtﬂr2
N3 nocaennero BbIpaX€HUs BHAHO, 4TO
CKOPOCTb CTECPKHA MEHASTCH C ﬂpOHlIeHHb[M nyreMm h mo 3aKOHY
PABHOYCKOPEHHOrO ABHIKEHHA u = V?ah. CaenoBarteabHo, yckopenue
mitg?a
CTepPXHA a=—+-ﬁl—g2—a.

§ 7. KnHemaTuxka KpUBOJHHEHHOTO ABMKEHHSA

154. Benyuum IKUB BPAllaeTCs C yTJ0BOH CKOPOCTbIO ®; = 27,
a BemOMbIi CO CKOPOCTbIO w, = 27mn, CKOPOCTb NPHBOJHOIO PeMHSA
= ory = Wyl .
r . n
Orcioga - = —2 =2,
ry o, n

Hckomuit puamerp Dy = D, —%2— =100 mu.

1
155. 1) O6boasuayum uepes L =na paudy rycenuns. Torza
L —2=R

1= ——g—— — PacCTORHHE MEX1y OCAMH KOJeEC.

l L—2zR
B noctynareabHoM JBHKEHHH YYaCTBYIOT 7= 2=

2a
3senbeB. Takoe e YMCAO 3BEHBEB HAXOMAUTCHA B NMOKOE OTHOCHTEAbHO

3emau. Bo BpamiaTeNbHOM IBWXEHUH YYACTBYIOT Ny = 3BEHbEB.

. S .
2) BpeMs nBunceHus tpaxropa to=-;~. 3a nonumit o6opot ryce-
MHIB 3BEHO NMPOHAET NOCTYNATEAbHO NMYTh /, ABHTasACh CO CKOPOCTDHIO 20.
BpeMsa xBmiMeHns 3BeHa 3a OfuH 060pOT 55 Bcero rycennna
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S
caenaaet N=T 060p0TOB. CaenoBarennlo, BpeMd NOCTYNaTEAbHOrO ABH«

NI
KEH1d 3BeHa tl ='2—v- CToNbKO e BPEMEHHU 3BEHO ITOKOMTCH.
3BeHo 6y,[leT YyuacTBOBaTb BO BpamaTeabHOM ABHXKEHHH BpeMa

NI _ 25 23RN —NL

fh=lo—=4~ %0

TMpu ycaoBuu S “>> L MONKHO CUHTATh UMCAO OGOPOTOB LEbIM, Mpe-
HeGperas BpeMeHeM HEMOJHOro 060pOTa IyCeHHILbl.

—r
156. Bpema nonetra MoJekyJbl MeXAYy NUIAMHAPAMH t=—R—v-——.
3a 9TO BpeMsl LUJAMHAPHI NOBEPHYTCHA Ha Yroa of H, CJAELOBATENbHO,
—r
{=Rot =R B=L,

OT1ciofa v = w .

157. O603HauuM MCKOMEIl paguyc uepe3 R 1 yrioBylo CKOPOCTb
JBIXEHHS TPaKTOpa mo jgyre uepe3 o. Torza

‘

wmr(r=) mefrsd

d
3 d
(puc. 331). Ortciona . — 2 Hn R=+ m:ﬁ M.
Uy R+£ 2 Uy — U,
2

Puc. 331. Puc. 332.

158. IlepBoHayaabHO HabawpaTeNb HAXOAMTCA HA noaioce (Touka O,
puc. 332). 3emHas OCb TpPOXONHUT Hepe3d TOuKy O NEPHEHAUKYIADHO
yeprexy. OA (napaanenbioe BC)—nanpasnenue Ha 3Besny. [lopa
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HaXoAuTCA chpaBa OT Toukn A. o = o Al — yroJ, Ha KoTOopHif mosep-
HeTCA 3€MHOH -1map 3a Bpems Af. o — yrjoBas CKOPOCTb BpAaLIEHHS
3emad. YtoGsl BujeTb 3Be3ny, HabMmoJaTeNb NOMKEH 32 9TO BpeMs
npobexats paccrosine OC =~ OAw Af. Cxopoctb Habaopateas v =
M

= = 0Aw =07 o

159. Touky A oTnpaBJeHus JOAKH NPHMEM 3a Hayalo OTcyera
cucTeMbl koopiauHaT. HanpaBaeHue ocelt ykasaHo Ha puc. 333. IBuxe-
HHE JOAKY B HANpaB/eHUH, NEePNEeHAUKYASPHOM TEUEHHIO, MPOUCKOAUT

4

Puc. 333.

¢ MOCTOSIHHOH ckopocThio u. [loaTomy Jonka Gyner HaxomuTbed Ha

paccToaHun y OT 6epera uyepes BpeMi t=% nocJjae OTHPaBJICHUA.

c
PaccMoTpuM ABHKEHHE JNOAKH A0 CepeuHbl peKd (y< 7). Ha pac-

20,
CTOSIHUK y OT Gepera CKOpOCTb TeYeHus pasHa v=T°y.
lMoacraBasis y = uf B BbipaweHde AJs1 CKOPOCTA TEUEHHd, MOJYy-

QUout
YUM U = ¢ .

U3 mocnenHero cOOTHOMEHHR CJeAyeT, YTO NBHKEHHE JOAKU B Ha-
NpaBJA€HHH, NMAPalnelbHOM GeperaM, NPOMCXOAHT C NMOCTOSHHBIM yCKO-
Uolt

peHueM a = . Jlogka nocTHraer cepefuHB pekH 3a Bpemsi T =

c

u’

3a sto ke BpeMs OHa OyneT cHECGHa BHHM3 MO TEYEHHIO Ha PACCTOA-
aTl? Yol

HHe S = —5—=— . Ipu mBMeHHH OT cepeaunbl pexu (Touka D)

0 TPOTHBOMNONOXHOrO Gepera Jjogka OyAeT CHeCeHa NOMOJHHTENbLHO

pC

2u*
12, a y = ut.

eule na pacCTosiHue S. Taxum 06p330M, HCKOMO€ pacCTofAHHEe paBHO

at? Uold
Ilpy nBuKEHUN JOAKH A0 CCPEXHHLI PEKH X=—-=—

U3 sTux cooTHOWIEHUH OmpenensieM TpaekTOpHIO JoikH oT A no D:

cu

y? = o (napa6oaa). Bropaa nonosuna tpaextopun (DB) umeer ToOT
0

e XapakTep, YTO M NepBas.
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160. M3 coo6paxenufi cHMMETpHM OYEBHIHO, YTO B J1000H MOMenT
BpEMeHd depemaxu OYAYT PaCMoNaraThCs B yriax KBaapaTa, CTOpOHa
KOTOPOrO BCe BpeMs yMeHnmaerca (puc. 334). CkopoCThb kaknofk
Yepenaxd MOXHO Pa3loXHTh HA PaAHANbHYIO (HaNPaBAEHHYIO K LCHTPY)

7 Z 2'/
V4
4 g

Puc. 334.

M TepneHauKyaspHylo eid. PaguaabHad CKOPOCTb, T. €. CKOPOCTb NMPH-
v o
Gamxenus K HeHtpy, Gyler pasHa v, =‘—/2: . Kaxnoit wepenaxe npen-

CTOHUT NMPOHTH 10 UEHTpa pac-
4 4 a
a\ g crosHie / = —.
,& V2

CurenoBareibHo, yepenaxu

a
BCTPETATCA B EHTPE KBAAPATA
a
yepe3 BpeMfl { = — = —,
p p P v

161. Kopaba, B nsu-
WEeTCs N0 HANPABJIEHHIO K KO-
Puc. 335. pabmo A co CKOpPOCTbIO ©-

B 10 we Bpema kopabap A

yaansercs oT kopabas B co
CkOpocTbio v cos a (puc. 335). Caenosatensuo, paccrosune AB cokpa-
maetca co ckopocthio v (l —cosa). Touka C (mpoekuusi Touku B
Ha TpaexkTopuio kopa6Gas A) nBuwercsi co ckopoctbio v (l —cosa).
{Iosromy paccrosine AC yBenHUHBASTCA CO CKOPOCTLIO v cos a. Cae-
oBaTelbHO, CyMMa paccTosHuii S = AB -+ AC ocraercs npy ABHmKe-
HUH Kopabae#l moctosHHOH. B HauanabHbd MomeHT Touka C coBnagaaa
¢ A u notomy S=AB=aqa. Yepes nocraTouHo Gosblloe Bpems
touka C Gynmer cosmaaath ¢ B. [Ipu stom AB=AC=—‘;—=- %.
Kopa6au 6yayT ABUraTbca Ha paccTosiHHu 1,5 wu gpyr oT Apyra. '
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162. OTHOCHTENBHO CHCTEMBI OTCUETa, u3obpaxenHol Ha puc. 336,
KOOPAHHATH U CKOPOCTH Teda B 060l MOMEHT BpeMEHH ONpeAeadoTcs
CIERYIOIOHMH BBIPAKEHHAMH:

X = Vg, ) Uy =V ®
12
y=vpt—E—, @  v=u,—et 0)

31ech Ugy = v, COS & U Upy = U, SIN @ — NPOEKLUHH HAYAABHOH CKOPOCTH

Ha ocu x u y. Ypasuerua (1), (2), (3), (4) noO3BONAOT OTBETHTH HA
BC€ BOMPOCH!, NOCTABJIEHHbIE B yCJIOBHH 33j1a4H.

z
Puc. 336.
Bpema mnoseta T onpenenserca ypasHenuem (2). [lpu y=0
gT? 2v, sina
v, sin aT——Q— =0. Orciopa 7' = ————.
vg sin 2a
HMansHocts mnosetra L =uv, cosal = — MakcumanbHoe
3nauenue L npuHuMaeT npu a = 45
9
Y%
Loy = —g" .

Bricora, Ha KOTOpOﬁa 6yXeT HAaxXOAHTbCA TeJNO CIyCTd BpeMd T,

paBHa h = vy, sinat — g; .

2 2
CkopocTs Tena B MOMEHT BpeMeHU T paBHA 0=V.vx+vy,

rIe v,=u,cos % v,=vysina—gt. Otciona v="Y vi+g**—2v g<sina.
U COCTaBJfieT € BEPTHKAAbI0 yroa f, ompeleaseMuifi paBeHCTBOM
Up COS
tg ﬂ = 'v——.
o Sina — gt
163. KoopauHaTel Tena X H y MEHSIOTCH C TEYEHHEM BpeMeHH
1o 33aKOHY

2
y=voslna-t——g—é——,

X =v,cos8a-l,
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HUckmouuB ¥3 STHX BHIpawKeHHH BpeMs, MBI NONYYHM ypaBHEHHe

_Lz— x?4-tg a. x. 10 ypaBHeHue napabonsl.

202 cos® o,

OGosnauas uepes X, H y, KOOPAUHATH BEepILIMHE Mapa6oan (Touka A
Ha puc. 336), MOXHO 3anHcaTh ypaBHeHHe TPAeKTOPHHU B popme YYo=

TPAaeKTOpHH y = —

- =k (x— x,)% rle
b Y=< 0 9
) 4 \F vy sin‘a
4 A k=—— : 7 Vo= d
N i 7N 2u; cos® o 28
i \
Qi 1 \ H 9
4 i o vy sin 2a
-~ 5 - 0 2g e
Puc. 337. 164, TpaekTtopus MsAua Npencra-

BAsieT co6oH mapa6oJay, IpoXoAsuylo
uepe3 TO4YKy C koopauHatamu 1 um S. [loatoMy (cM. pellleHHe 3a-

naun 163) g
H=——>——8%{tga-S.
2uycos”a
Orciona
9 g-SZ gs2
Uy = = ==
0™ 2cos?a(tga-S—H) (Ssin20— Hcos2a) —H

= &s?
VSTFH? sin(Qu—9)—H '
rae tg ¢ = H/S. HauMeHbmee 3HaueHHE CKOPOCTH

v/ &8 H HZ L 52
AOCTHraeTcsa Inpu V
9o, H+VSTFH? S
=1 Z=arctg ————8 ——— = arctg ———
a=ghyTace S & VHEFSt—H

(puc. 337). .
165. KoopmuHaThl W CKOpPOCTH Teda B JI000H MOMEHT BpeMeHH
OTHOCHTEJBHO CHCTEMBI OTCueTa, M306paxeHHoit Ha puc. 338, ompene-

JSIOTCA TEMH Xe gpaBHeuuﬂMH, 7
4yTO H B 3amaue 162.
B MomenT mapenus Tena Z
B BOJY ero koopiuHata y=—H. o\ fx z
Iostomy Bpems nosera T ompe- -
JeaseTcs ypaBHeHUeM T
T2
—H=uy,sinal — g2 . ‘4
O1crona 1
. oo P |
T Y smail/vosin at2gH !
- g : Puc. 338.

Tax kak T > 0, cnexyer ocTaBUTh 3HaK muoc. Paccrosinune ot 6epera

9 .
v sin 2a Uy Ccos 0 . o
L=y, cosal = 02g + Og Vdsin?at-2gH .
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Teno oOkawkeTca Ha BeIcOTe h Hag Bojoit, cmycTs Bpemsa

vysina £ V visin?a42g (H—h)
20 14 0 128 ( . Ecau |h| < |H], TO dusu-

g
yecKH#l CMBICA HMMeeT TOJbKO 3Hak muioc, Ilpu A > H uMeoT cMBICHK
o06a pemenus. Telo ABaxAH BO BpeMs NMAJeHHs OKaweTcs Ha ONHOH
BbICOTE HaX BOXOM.

Koneunyio cxopoctb v mpo-  z{
e Bcero HafTH C MOMOULbIO 7
3aKOHA COXpaHeHHs Sheprur 7
2 2 T
my my
0
— meH = ——.
5T me ) %
Orciona lp _ —
S -1
v = va—l-QgH.
Puc. 339.

166. B cucreme oTcuerta,
u3o6paxxeHHo# Ha puc. 339, koop-
NUHATBI KaMHsi B JI0GOH MOMEHT BDEMEHH ONpEeleJAoTCH CAESAYIOUUMH
YPaBHEHHAMH:

X=1vpcosa-t
gt

y=ho+‘vosiﬂa't———‘2‘—o

B MomeHT naneHus xaMHd y =0 u x =S, rie S — nanbHOCTb moJjera
KaMH1.
Pemas 9TH ypaBHEeHHS OTHOCHTENBHO yIia o, MOJYYHM:

2 2a2

v 2gh S
tfga=—0| 1% 14 g20__g4 .
gs v Uy
D710 BHIpaXeHHe HMEeT CMbICA TpH
2Q2
TR
Yo Yy
vy V vd+2gh,

Orciopa S
_ % Vod -+ 2¢n,

. MakcumanbHoe 3HaueHHe Sy ==

. Ilpu Menbmux S KamaoMy 3HaueHul0 S COOTBeT-

CTBYIOT JBa 3HaYeHusl yraa a, PasHOCTb MEXAY KOTODBIMH TeM MeHblIe,
ueM Ganmke 3HayeHHe S K MAKCHMaJAbHOMY.
CrenoBatenbHo, NpU MaKCHMaJbHOH HaJbHOCTH MOJETa

2
Yo Uy

tg o= = = —
&S max va +2gn, V3

;o e=30%
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167. CocTaBasiomue CKOpOCTeH Teld BAOAb X M Yy B MoGOii MOMEHT
BPEMEHH ONPENeAsloTCa Tak: .

Uiy =vpsina, —gt, Uyy=vysina, — gt
Uiy = Up COS 2y, Vg == — Vg COS 0y,
TMycTb # — CKOPOCTb BTOPOrO TeNa OTHOCHTENbHO mepsoro. Torna
Uy =vpsina; — gt — vy sinay +gt=1v, (sln'a, — sin ap),
U, = vy (cos a; - cos a,).

CaenoBatenbHo, CKOpDOCTb U paBHA
T2 o 4oy
u= Vux—[- lly =2 ¢0s ('—'—2-—) Uo.

Tena nBuxyTCs APYr OTHOCHTENABHO APYra C MOCTOSHHOH CKOPOCTHIO.
[To mpomecTBHH BPEMEHH T PACCTOsHUE MEXIy HUMH GyneT:

S = 2u, cos (a-l‘—_;az) <,
168. MyTts S, npo#inenHsit 60MG60ii MO rOPH3OHTAJALHOMY Hampa-

Baenmo, pasen S=)L? —H?=wvcosa-t, rie f-—BpeMa HmajeHus
6om6b1. [IpolinenHuit mo BepTH-

&t
Kald NyTb H=vsina-t+—2-

7] (puc. 340).
7 WckaiouuB BpeMsi H3 3THX
s ypaBHeHHH, HaXoauM a:
/, L /9 02

7 tfga=—— =%

/7 gSs =

S + ‘/-(0_2)24_2_1{2__1
- gS gs? )
—, Umeer cmbica pemenne co 3Ha-
< S KOM TII0C. 3HaK MHHYC COOTBET-
ctayer a<0, T. e. cayvao
Puc. 340. c6pachiBanus GOMOGH B MOMEHT,

KOT'Jla CaMoJeT JETUT BBEpX.

169. YnoGHee Bcero pematb 3Ty 3afauyy B CHUCTEME OTCUE€Ta, CBHA-
8aHHOM C PAaBHOMEDHO IBHKYUIMMHCH aBTOMOGHAAMH.

B sTo#t cHCTeMe Jpopora JIBHXETCA Ha3ajg -CO CKODOCTbIO © =
= 50 kM/4ac, aBTOMALIMHE HAXOAATCA B INOKOE APYr OTHOCHTEJNbHO
Ipyra, a ux Koseca Bpamaiorcd. JluHediHaa CKOpOCTb TOYEK HA OK-
PYXHOCTH KoJeca M JHHeHHas CKOPOCTb 3aXaTOr0 KaMHA TaKxke
pasBHbl v. KaMeHb npoaeTHT Hau6ojbllee pacCTOAHHE, €CAH OH BHI-
BETCS B MOMEHT, KOrja ero CKOPOCTb COCTaBJfieT C TOPH30HTOM
yroa 45°. Hailinem sTo paccrosnue. [lpene6peras TeM 06C¢TOATEABCTBOM,
4YTO B MOMEHT BblIeTa KaMeHb HaXOAMTCA HECKOAbKO Bbillle YpPOBHSA

2 sin 2a v?
mocce, noayuuM [= ——-"—=—=19,6 #. PaccrosHue Mexuny

g
MamHHaMH ROMKHO ObiTb He MeHblie 19,6 4.
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170, Pementie 3agaus 3HaURTENbHO YNPOCTHTCH, €CAH OCH KOOD-

,}uma'r ianpanu'rb BIOJIb HAKJAOHHOH NJOCKOCTH H NEPNeHAHKYASPHO eit
puc. 341).

Toraa cocTaBisioHlMe YCKODEHHS INapMKa HA OCH X M y 6ynyT
COOTBETCTBEHHO PAaBHH dy= g, = gsine, ay= g, =— gcosa. Cko-

POCTb WIap:XKA B MOMEHT MEPBOr0 COyAapeHHs C HaKJOHHOMH NAOCKOCTbIO

Gyner paBHa v, =}/ 2gh. HauanbHas cKOpPOCTb mapuka MOCJe Nepsoro
COynapeHns paBHa v, M o6pasyeT ¢ ocbio y yroa a (puc. 341).

Puc. 341.

Paccrosinne Mexay TOuKaMH NEepPBOrO H BTOPOr0 COYRapeHHi
. gsina-#2
WapHKa C MIOCKOCTBIO PABHO I = v, snna‘tl+——7—, rae ¢, —
BpeMs nojseta. ITO BPeMs ONpeAcaseTcs ypaBHEHHEM

2
gcosa-t]

Vg COS a-t,—T=0.

Orciona ¢, = 2@ n I, =8hsina. CKOpOCTb WapuKa B MOMEHT
BTOPOro coynapeﬂnﬁ onpefensieTcss paBeHCTBAMM:
Ui = Voy+ ayt, = vy sina+ gsina. ¢, = 3u, sine,
U1y = Ugy -+ ayf; = U, COS a — g cos a - {; = — Uy COS
Tocae oxOHuaHHA MpOilecca COYAAPEHHS 3TH CKOPOCTH PaBHHI
Vg = Uiy Uy = — Uyy.
Paccrosnue ﬁémiy TOYKAMH BTOPOrO M TPETbEr0 COYAApEHHH PABHO
gsina. tg
2
15 B. B. ByxoBues u nap. 225
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The {; —BpeMs HoaeTa imapuka. Tak kak HavalbHas#d CKOPOCTH BLOJb
OCH-y Ta e, UTO U .JIpH MEPBOM .COYAAPEHUY, TO [, =1,. [losTomy
lz = 16h sina.

AHABOTHYHO MOKHO IOKAa3aFb, WTO -PACCTOMHHE MEWAY CIAenyios
MUMH TORKAMY :[g == 24h sin a,

GIenoBaTeabHo, oTHOMIEHHE [; tlp:l3.00, =1:2:3 u 1. 1.

171. JiBmKenHe TeJa MOXHO “DaCCMAaTPUBATh KaK HAJOMEHHE IBU-
WEeAus N0 OKPYXKHOCTH 'pagHyca '‘R'B rOPM3GHTANBROH IJIOCKOCTH H
‘Majnenus 1m0 BepTHKaidd. CooTBeT-
CTBEHHO CKOPOCTb TeJa B IaHHBI MO=
MEHT ‘U MOXHO NpPENCTaBHTb KaK reo-
METPHYECKYI0 CYMMY JBYX COCTaB-
JSIOIWHX: U; = U COS & — HANpPaBJEHHOM
FOPH3OHTAJILHO H U = U Sina — Ha-
TIPaBJAEHHOH BEPTHKaAbHO (puc. 342),
3mecb a—'yroj, o0pa3oOBaHHBIA BHH«
TOBOH JuHHER Kenob6a ¢ Tropu3oHs
TOM.

YckopeHue Tena NpH KPUBOJHHEH-
HOM IBHXKEHHH PaBHO I'eOMETPHYECKOH
CyMMe TaHTM€HUUaAbHOr0O ¥ HOPMaib-
Horo yckopenuit. HopmanbHoe yckope-
HHE, COOTBETCTBYIOIEE ABHXKEHHIO IO

vy v COS2 a

OKPYXHOCTH, &1 = —5 = ——p——
Puc. 349. llpmxenye 1O BEpPTHKAMM NPSIMO-

JHHEHHO, MO3TOMY ay, = 0,

2 2 4 2
Hckomoe yckopenue a = Vah+ a;.+aj, . rie a;, ¥ dy, — TaH-
reHiHalbHble YCKOPEHHS, COOTBETCTBYIOLIHE ABHMEHHIO IO OKPYIKHOCTH
¥ BAOJb BepTukaid. [lonHoe TaHreHuMaabHOE YCKODEHHE 4., OYEBUIHO,

3 2
pasno a,=V al +dZ,.
4. MOXHO HAHTH, MBICACHHO PasBEPHYB MNOBEPXHOCTb WUWAHHAPA,

Ha KOTODYI0 HAaBMT BMHTOBOH xen06, B MAOCKOCTb. [lpu aToM xeno6
npeBpaTUTCA B HAKJIOHHYI0 MJOCKOCTh C BBICOTOA nh W AAuHOH OCHO-
h

Banusa 2nRn. OueBHAHO, 4, = gSine = g—————r.
T V h? F4=2R?
Ilna ompeneneHus a;, HafgeM U U3 3aKOHAa COXPAHEHHS SHEPTUM:
mv? =mghn. CienoBateabto, v2=2ghn u a,,= 8x*nhgR ITo,
92 =mghn. il ’ =z8 ln—h2+4n2R2~ I
CTaBMB HalileHHBIE YCKODEHHS 4. M &;, B BHIDAXMEHHE IJi HCKOMOTO
ycxopeHus, Haiinem:

o &Y P R 64t R
= h? - 4m2R? .

172. JlBrmxeHHe 1IAPUKa MOXHO PacCMaTPHBAThb MO OOLIKHOBEHUIO
KaK pe3yJbTaT CJOXEHHs INBMIKeHHil MO BepTHKaAH (PaBHOYCKOpEHHOE
ABHXEHHE) H TOPH3OHTaNH (paBHOMEPHOE KBUIKEHHE).

Ipoute Bcero pemuTs 3a1auy, NOCTPOHB rpaduk 3aBHCHMOCTH KOOP=
JAMHATH MIapHKa BAOAb FOPH3OHTANAH OT BPEMEHH AJA NPEACAbHLIX 3Ha-

226




ueHuit ckopoctu 267 cu/cex u 200 cu/cex (puc. 343). Huxuas nomanas
COOTBETCTBYET MaKCHMaJbHOK CKOpOCTH, a ‘BerHﬂﬂ—MHHHMaJleOﬁ.
C reueHneM BpeMeHH, KaK BUIHO U3 rpaduxa, HEONpeeAeHHOCTh KOOp-
JAUHATHl IIAapHKa X, JaBaemasa OTpE3KOM l‘OpP[SOHTaJIbHOﬁ I'[pﬂMOﬁ, 33~
KIIOUEHHOH MeX1y JMHHAMH rpaduka, ysBeauuuBaercs. Bepruxaabuas

N
X N\ N,
/r\\\ AN AN AN

V4 / 7% 2
Puc. 343.

INTPUXOBKA Ha puC. 343 COOTBETCTBYeT ABHKEHHIO mapuka ot M k N,
a ropu3oHTanbHags —oT N k M. O6aacTu mnepeceueHHs HTPUXOBOK
COOTBETCTBYIOT HEONpeJeNeHHOCTH B HANpaBJAE€HHM TOPH3OHTaAbHOR
CKOPOCTH.

1) HenocpenctBenHo u3 rpaduka BHIHO, YTO HaMpaBJeHHe CKO-
POCTH IIApHKa IO FOPH3OHTAJNH MOCJAE TOTO, KK OH OAUH pa3 OTCKOUHT
oT nauthl N, GyIeT HeompeleieHHHIM npu BpeMeHu mnagenus OK <
<Lt OLumut> AB (OK = 0,15 cex; OL = 0,2 cex; AB = 0,225 cex)-

t2

Cneposartensto, 10 cx < H <20 cu nan H}——gQ ~ 26 cu.

2) lllapuk MoxeT momacTb B JIOGYI0 TOYKY OCHOBAHHH, Ha KOTO-
pOM TOKOATCS NUUTHI, €CAH BpeMs NaleHus wapuka ¢ > AF =03 cex.

CnenoBsatenbHO, My, =44 cu.

173. 1) 3a Bpems mnoaHoro o6opora I AUCK NpoHAeT MyTh, pPaB-
Hbll JNMHE OKPYXHOCTH IHCKa, T. €. S=2nr, rae r — pajHyc AHCKa.
CiefoBaTeibHO, MOCTYHaTeAbHas CKOPOCTb M0GOH TOUKH AHCKA Up =

2rr o o )
=—F = C 1pyro#t CTOPOHHI, AMHeliHas CKOPOCTb BpallleHHS OTHO-
cureabHo HeHtpa O TOYeK, JeXAUMX Ha 060Ae AHCKA, PABHA Uy = ®f,

. 7
Tie © —yraoBas CKOpocTh Bpamenus. Tak Kkak o=Zg, 70 93=

2zr
= —F =g uT0 U Tpe6oBaIOCh AOKA3aTh.
2) CxopocTb TOYek 06074a OTHOCHTENbHO HEMOABHXKHOrO HabawoAa-

Tens CKJAajbIBAETCA H3 [1BYX CKOPOCTEH: CKOPOCTH NOCTYNaTeAbHOro
15* 27



¥ CKOPOCTH BpauiateabHoro asmwennit. Iasa Toukw A cyMMapHas cko-
poctb Gyler paBHa. 2v.

Jas touek B m D cymMMmupyeMble CKOPOCTH PaBHHI IO a6COMIOTHO#
BeJHuHHE, H HX CyMMa coctasaset } 2v (puc. 344, a).

Jas Touku C cyMMapHas CKOPOCTb OTHOCHTENbHO HEMONBHMCHOrO
Ha6MofaTeas paBHAa HyJI0, TaK KaK CKOPOCTH MOCTYMATEJbHOTO ABH-
MEeHUsi K BPAIMATEeJAbHOrO ABIXEHHA PaBHH NO aGCOMOTHON BeaHuUHE
W HampaBAeHbl B NMPOTHBOMOJOXKHbBIE CTOPOHH.

A p4/4 N

Puc. 344.

3) MrHoBeHHBle cKOpoCcTH TOuek Auamerpa AC BO3pACTAOT MPAMO
TpONOPUHOHaAbHO paccTosHuio oT Touku C. MosToMy ABuXeHHe AHcKa
B JAHHBIH MOMEHT BpeMEeHH MOMXHO pacCMaTpHBaTb KaK BpalleHHe
BOKDYT TOUYKH CONPHKOCHOBEHHS HHCKa ¢ maockocTtbio. Ocb, mpoxoas-
was 4vepes Touky C nNepNeHAMKYAAPHO IJOCKOCTH AMCKA, HOCHUT Ha-
3BaHHe MFHOBEHHOH ocH BpauleHHs. OHa nepeMeltaeTcs NPH ABHMKEHHH
JMCKA, NMPOXOAA BCE BpeMs uepe3 TOUYKY CONPHKOCHOBEHHS . AHCKA
€ MAOCKOCTbIO.

ChnenoBaTenbHO, B INAHHBIE MOMEHT BPEMEHH BCE TOUKHM JHCKA,
orcTosire OoT ToukH C Ha OOHO M TO Xe paccTosHWe, GyAyT HMETb
ONUHAKOBYI0O CYMMAapHYI CKODOCTb OTHOCHTEJNbHO HEMOABHMHOrO Ha-
6aonatens. Touku, HAXOAAMMECA HAa PACCTOAHHH PpajHyca AHMCKAa OT
MrHoBeHHOH ocu (Touku C), GyAyT MMETb Ty e IO aGCOMOTHOH Be-
AUYHHE CKOPOCTb, UTO H CKOPOCTb OCH, T. €. v (puc. 344, 0).

174, Yroan Mexjy COCeJHUMH CHHIAMH NepefHero KoJjeca paseH
o= %‘— Koneco 6yner kasaTbca 3pHTENI0 HEBPAIIAKIIUMCS, €CAH 33

1
BpeMs MexIy CbeMKOH ABYX COCelIHHX kaapoB t = 1/24 cex koaeco
NOBEpHETCA HAa yroa a= k9, rae k—uenoe NOJOXKHTENbHOE HHCJIO.
C npyroii cTOpOHBHI, yroa moBOpOTa KOJECa 32 BPeMfA T PaBeH o = T,
rie © — yraoBas CKOpocTb koiaeca. CuenoBaTenbHO, mepeiHee KoOJeco

) 2
6yneT ka3aTbCA HEBPALIAOIIUMCH, €CAH © = N [lpn 9ToM cko-
1

2nkr _
POCTb MOBOSKH U = 6F = —5r—. Oxa . OyneT MMETb HaMMEHbIUEE 3Ha+
| .
2nr
HeHHe Umip = = 8,8 wjcex.
R ! :
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3anHue koneca Takke GYLyT Ka3aThCs HEBPAUIAIOIMMHCSA, €CaH

9k, 2mkoR
Nit ~ Nyt °

N,R
r

=0,

175. 1) Cnunn KaXyTca BPAUIAOMUMUCA NIPOTHB YacOBOH CTPEJKH,
ecau 3a BpeMa Tt (cM. 3amauy 174) koaeco noBepHeTrcs Ha yroa 8,

Otciona npn ky=1F%, =1 N,=

yROBAETBOpAIOMHIT ycaoBuIO Ko > B > ko — 4 , tne k=123, ...
IlocaenoBateabHHe MNOJNOXEHW CHHI, KoJ€ca AAf JAHHOrO cayuas

A4 4

Puc. 345.

n3o6paxeHn Ha puc. 345, a. 3purtenio Kamercs, UTO Kakaas CIOHIA NO-
BepHyJach Ha yroa a < % NPOTHB 4acOoBOH CTpeaku. BoamouHbe 3Ha-
YeHHs YIAOBOH CKOPOCTH 3aKJIOUEHbl COOTBETCTBEHHO B MHTepBaXe

ke, s @k=De
T 2t

Tak Kak u9HCIO CITHIY NnepeaHux U 33aAHHUX KOJeC OXMHAKOBO, TO,
AAS TOro 4TOOGBl KOJeca Kasalauch BpALIAIIHUMKUCA TNPOTHB YacoOBOMH
CTpEeJKH, CKOPOCTb NOBO3KH JNOJKHA yJIOBJIETBOPATb HEPABEHCTBAM:

kor. ker er

T U —or )
keR k9R  ¢R
T VT T @

R = 1,5r, nosTOMy BTOpPOE HEPaBEHCTBO MOKHO TEPENHCATh CAEAYIO-
wuM 06pasom:

ker 1,5k¢r 1,5¢r
1,5 . >U> = T T
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O6a HEpABEHCTBA, COBMECTHBE JuIIb IpH k=1, TAT JHONyCTHMbIE
8HAaYeHHsl CKOPOCTH NMOBO3KH B BHJE

oy s075%,
T T

Wiy, Tak kak ¢ ==—2£, 8,8 s/cex > v > 6,6 x/cex.

2) Couupl 3agHero Kojeca 6ylyT KasaTbCfi BPallalOIMUMHCA 1O Ya-
€OBOfl CTpefKke, eClH 33 BpeMs T KOJeco MoBepHercd Ha yroa By, yno-
BACTBOPALIMA  yCAOBHIO (2k—1)% >B,>(k—1)¢ (puc. 345, 6).

OTclofia 14l CKOPOCTH MHOBO3KH BhITe-
A KaeT HepaBeHCTBO

]
: ‘ 15 CR=Der _ 15(k—T)er
2t <
—

OnHOBpEMEHHO [OMKHO ObITb yIOBJe-
TBOopeHo HepaBeHcTBO (1). Ilpu k=1
06a HepaBeHCTBA COBMECTHUMBI, €C/aH
r r
! 0,75-i—>v>0,5—‘i—;npuk=20uu
4 ' 2er
£l COBMECTHMbI IPH yCAOBHH —— > v >

| Z 7777
W > 1,5 ?Tr Ecan k > 2, 1o HepaBencTBa
/g

7.
5 HecoBMecTHMbl, CllefoBaTenbHo, !
v
6,6 M/cex > v > 4,4 M/cex

Puc. 346. HaU
17,6 M/cex > v > 14,2 m/cex.

176. Uepes Touky C (puc. 346) npoxoaMT MrHOBEHHas OCb Bpa-
menus (cM. 3apauy 173). IlosTomy Touka A HMeeT OTHOCHTEJbHO

R-+4-r
6pycka CKOPOCTb, PABHYIO U, = ¥ — —.
Touka B —oR=r
OuYKa HMeeT CKOpOCTb ‘UB =0 7 .

MrHOBEHHYI0 CKOPOCTb, PaBHYI0 CKOPOCTH OCH KaTyIUKH, UMEWT
TOYKH, PacloJIOXEHHble Ha OKPYXHOCTH paguyca r, LEHTPOM KOTOpOH
sBasietcss Touka C

177. Tpaextopun Touek A, B u C usobpawxensl Ha puc. 347.
Touka B onuchiBaeT KpHBYIO, Ha3biBaeMylo OObIKHOBEHHOH IHUKJIOHIOIN;
ToukH A W C ONUCHIBAIT YIJIHHEHHYIO H YKOPOYEHHYIO LHKJOHABHI

. d
178. JluneiiHasi CKOPOCTb TOYEK HA OKPYXHOCTH Bala vU; = ® o

. . D
Jluneiinas cxopocTb TOYek 0GOHMBI U, =97. Tak kak wapuku Ka-
TATCA 6e3 CKOJbMXEHHsl, TaKOBbI e OYAYT H MIHOBEHHble CKOPOCTA
TeX TOYeK IIAPHKA, KOTOPble B LaHHBI MOMEHT CONPHKACaTCH C BaJOM
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u oGofimoit. Ho MrHOBeHHyl0 CKOPOCTb MOGOH TOUKM IApHKA MOXHO
paccMaTpuBaTh KaK CYMMYy [BYX CKOPOCTEH: CKOPOCTH JBHMEHHS €ro

A A
4
Al
\\5/ \_/ ) V; !
Puc. 347.

HEeHTpa U, M JMHEHHOM CKODOCTH BpAINATENbHOrO ABMXEHHS BOKPYT

neHtpa. Bpamenne mapuka 6yIeT NPOHCXOAHTb C HEKOTOPOH yraosoi

CKOPOCTbI0 ®, (puc. 348) s
[Mostomy 2

U} = Uy — g,
Uy = Uy~ 0gf" “y

Orciona

N

vo=—; (vi+2) =% (0d + QD).

B sToM BhIpaweHHM Kaxjiaa u3 4
yraOBbIX CKOPOCTEH MOMET ObITb Kak Puc. 348.
NOJIOXKHUTENbHOH (BpallleHHe MO YacCoBOi
CTpelKe), TaK H OTPHIATENbHOH (BpauleHHe MPOTHB YacOBOiH CTPeEdKH).

wd

l'lpu Q=0 Uy = =

179. Tak Kak KOHyC KaTHUTCH 6e3 CKOJbKEHHd, TO TOUKH 06pa3yio-
meit OA (puc. 349) noMkHBI GOBITb HenmoABHXHBL. W3 3Toro ycaoBus
onpejeaseTcss CKOPOCTb Q BpaleHHd KOHyCa BOKPYT COGCTBEHHOH OCHs

Puc. 349.

Ilna Touku A 3TO yCaOBHe AaeT:

"’ha =Qhtga. Orcioma 2=

=%. CxopocTb NPOH3BOAbHOH ToukH D, xuametpa AB ocHOBaH 1%
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KOHYCa CNaraetcs M3 ABYX CKOPOCTei:
re’
sina’

v, =0 (hcosa—rsina) 4

rie r — paccTosHue OT LeHTpa ocHoBanua C po AaHHOH Toukw. [ag
Toukd D,, nexameit Huxke uentpa C, 6yaeM HMeTh:
ro
v, = o (h cos a -7 sin a) sna’

KpaiiHss HuXHAS TOYKAa HMEET CKOPOCTb, PAaBHYI0 HY.M0, a Kpaii-
HAsfl BepxHas — v = 20k cos .

180. B MecTax cuenaedus koHudeckHx mecteped E m C, a Takxke
mwecteped £ u D anHeliHble CKOPOCTH XOMKHB GbiTh OxMHaKoBH. Tak
Kak mecTepHu E BpaigawTcs BOKPYr ocH A co CKOPOCTbIO ®, a caMa
OCb BpaliaeTcs B Apyrofl MIOCKOCTH CO CKOPOCTbIO 2, TO Aad cuemie-
Husa koaec E u C HMMeeT MeCTO PaBEHCTBO

ro, =ro-rQ.
Has cuenaenus koaec £ u D aHanornyHoe paBeHCTBO MMeeT BHI:
rwy=—ro-rQ.

22 = 0, + o,

Orciona

r
20 = —,.l“ (0 —©).

ITpu onpenesenHoit ckopocTH Q NPUBOAMMOrO BO BpallleHHe ABUTaTeleM
Koxeca B yrioBbie CKOPOCTH BEAYIIHX KOJAEC aBTOMOGHJA MOFyT OTAH-
YaTbCA APYT OT APYra Ha BeNHUHHY OT Hyas mo 2Q.

§ 8. luHaMHKa KPHBOJHHEHHOTO ABHIKEHHs
181. Ha ocHoBauuu BTOpOro 3akoHa HbioTona
2 _—
_(_MiLIQ_H__= T —(M-m)g, rae u=2sin—% Vig

(cm. sapauy 125).
Otciona

T=(M+m)g'(4 smz-;—+1).

182, T, = 10mow?l; Ty=9mow?l; T;=Tmw?l; T,=4mo?l,

183. PaccTosHu OT WEHTpPa TAXECTH 10 MaCC m; W /my PaBHH
COOTBETCTBEHHO

X = _.mz_[ H oy= ._’n._l_
my+my " m,~+ m,

OG6o3HauuM yepe3 & CKOPOCTb LIEHTPA THKECTH, a Yepes @ yriaoByio
ckopocTh BpamieHus. Torla u -+ ox =9, U u —oy =10, '

Orcrona

L

U — U m,v, -+ myvy

o=, U=——
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184. CkopocTp Bpamenus 3amenaurca. Ilaardopma coobuiaer cHa-
pAly AOMOJHHTENbHOE KOXHYECTBO ABHMEHHS IO KacaTelbHOH k Tpaek-
TOpUM KOHIA CTBOAA Nymku. [To TpeTheMy 3akoHy HbioToHa Bulaeraio-
WHH 3 CTBOJA CHapal O6yleT OKasblBaTh HaBJeHUE Ha BHYTPEHHIOWO
4acTh CTBOJA, HaNpaBleHHOE NPOTHB BPAIEHHA.

185, B MOMEHT CONPHKOCHOBEHHS Telda C TOPU3OHTANAbHOH mioC-
KOCTbI0O BEepTHKaAbHad M TrOPU3OHTAJbHAfA COCTABJAAIOIHE CKOPOCTH.
Tena GyayT uMeTb 3HadeHus: v, =) 2gHsina u v, =) 2gH cosa.
B cayyae a6comoTHO ympyroro ynapa BepTHKalbHas COCTaBJAfiOmAdA
H3MEHUT 3HaK, a FOPU3OHTAJNbHa# COCTAaBJAIOLIAA OCTaHeTcsd Ge3 HaMe-
HeHuil. TpaekTopus Tena OyneT mpeacTaBaaTb coboif oTpe3kH mapadoa
(puc. 350), npuueM h = H .sin%a, a I = 2 sin 2a.

T ; Tl

Puc. 350.

Ecau yaap a6coaioTHO Heympyrui, To BEPTHKAJAbHadg COCTaBJAIO-
1as CKOPOCTH CTaHeT PABHOH HYMO, M TEAO OyNET NBMraTbCA PaBHO-
MEpHO MO TOPH3OHTaNbHOH IIOCKOCTH €O

ckopocTbio v =V 2gH cos a.

186. Co CTOpPOHH 3eMJH Ha MOTOLLMKJ]
neiicTyoT ase cuasl (puc. 351): N — peak-
1us onopu U f — cuia tpeHus. Cymma sTux
cun T HampaBaeHa BJOJb MOTOLHMKJA.
(B npoTUBHOM CJly4 1€ OTHOCHUTENAbHO LEHTpA
Txectd O jpeficTBoBan GBI MOMEHT CHII,
ONPOKHABIBAIOLIMH MOTONHKL.)

Ha ueHTp TsKecTH Tedaa, TakuM obpa-
30M, JeliCTByeT pe3yabTupylomas cuaa
F=T-+P, roe P—Bec MOTOUHMKIUCTA.
U tak xak F = T cos a = f, TO LeHTpOCTpe-
MUTENbHOE YCKOPEHHe MOTOIHKIY coobuiaeT
TOJALKO CHJa TpeHusa f.

mvd T 7777707
Mo BTopomy 3akony HeltoHa f = = 7 /
npuuem f< kmg. Kak BugHo w3 puc. 351, Puc. 351.
mg=figa

Munm;a.nbﬂoe 3HaueHune R M3 NaHHOH CHCTeMB ypaBHeHu#l paBHO
: v R
Rpfe = T 147 x, npu stom tga= —v;i ~ 33,3 H, cl1eA0BaTENbHO,

a ~ 73°20/,
187. PaccMOTpHM NPOMEXYTOYHOE MOJOMEHHe CTEPXHS, KOrAa OH
OTKJIOHHJCA OT BePTHKAAX Ha yroa 4, ITo 3aKOHy COXpaHEHHA 9HEpruu
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Mo?R? .
MgR = MgRcosa +__2R__ , The R — paccrosiiue OT KOHIA CTepsHs
JI0 LEHTpa TSXECTH mapa. .
Orciona yraoBas CKOPOCTb @ BBIPAKAETCA CAERYIOWHM 006pasomi

—osni1/ &
m_QSinQ‘/R.

ITpH NaHHOM a OHa TeM MeHb-
me, yeM OGoapme R. Caenosa-
TeJbHO, CTEPXEHb YyMajeT CKopee,
ecaH OH MOCTaBJEH Ha KOHel B.

188. Ilo BTOpOMYy 3akoHYy
HbloToHa mo?R = mgcosa—N,
rae N —cuaa, ¢ koropoil pedop-
MHMPOBAHHBIN CTepxeHb HeHcTByeT

WNceos o

Ha wap.
NSine B MoMeHT mpekpaueHHs xaB-
JeHUsl cTepxkHs Ha moa Jaedopma-
Puc. 352. 1A CTepHA ucuesHer U N =0.

Kak noxasano B 3anaue 187,
a
=2 ‘/—%— sing. [MoxacTaBasis 3TO 3Haue€HHE ® B ypaBHEHHe IBH-

JeHus, HalijgeM: cosa= 3 Orcioga o = 48°107,

YTto6bl CTEPKEHb HE MPOCKOJb3HYJN, HEO6XOAHMO BBIMOJHEHHE
ycaoBua N sina < &N cosa (puc. 352). Cuaenosateavho, k> 1ga.

Ortciona &> —22

b
i
’

N

=~

189. Ecan & > 1%5—, TO CTepxelb

He NPOCKOJb3HET 1O TeX Nop, nmoka N
He CTaHeT PaBHbLIM HYyJIO, T. €. 10 TeX

|
|
¥
|
|
|
|
B
]
|
|
|
|

|
[]
1
|
. ! \
nop, noka a < arccos . ! \
2 ! \
Mpu  « > arccos 5  ypasHenwe H \
| 1
mo!R=mgcosa— N pmaer N <O. L T
310 oO3HavaeT, u4To ecau O6b Komeny A v V4
CTEepxHA Obli NMPHKPEIUIEH K 3e€MJe, TO Puc. 353

cTepxeHb 6bin 661 pacTaHyT. Ilpu He-
3aKpeNJIEeHHOM CTEPKHE IIap HaYHEeT mnaaaTh CBOGOJHO C MOMEHTa, KOria

yron a AOCTUTHET 3HAYEHHA a5 = arccos 3 .

2
B stor MoMeHT v =0R = ‘/~3— gR cocTaBaser yroa ay ¢ ropie
30HTOM, a BHICOTA llapa Haj 3eMaeit CD = T R (puc. 353). Ucnoabsys

3aKOHbl CBOGOJHOTO NMajeHHsl, HAHNEM MCKOMOE paccTosiHue

AB=AD+DB=R§KE%iE§zLua




190, Ha yuactke ADB (puc. 354) GycuHka nBuxerca mox xeH-
CTBueM CHJBl TsXeCTd. Jlasi TOro UYTOGBI OHA, NMOKHHYB MPOBOJNOKY
B Touke A, momana B TOuYKy B, Heob-
XOAHMO, 4TOOBI NMPOFICHHBIH €1 no ro-
pH30OHTaAH NyTh GBI paBeH 2R sina.
Jlast sTOr0 CKOpoCcTh 6yCHHKH B TOUKe A
IOMKHA YAOBJIETBOPATH YCJAOBUIO

2u?sina - cos a .
- = 2Rsina

gR
cosa’

Bycuuka Gyner uMetb B Touke A
CKOpOCTb 4, ecau B Touke O eil coo06-
LeHa CKOPOCTb U, PaBHas MO 3aKOHY
COXpaHEHHS SHEpruH:

v=Vul42gR(1 4 cosa) =

(cm. 3anauy 162). Orciona u?=

1 7
= R(Q 2 cos )
‘/ £ + a+‘30$°' Puc. 354.
191, Ilyctb Boipesa ner. Torza B Touke C (puc. 355)
2
mg = m[g . 1)

Puc. 355.
[To 3akOHy COXpaHEHHss SHEPrHH
2
mgh=mg 2R+~ @

M3 (1) u (2) noayuaem h_—-% R. Ckopoctb B Touke A ompemeautcs
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‘M3 32KOHA COXpAHEHHS SHEPruu

5 mv2A
mg 5 R=—-2—-+ng(_1+cos a). @A)

Teno, 6pomeauoe nop yrJioMm a K rOpH3OHTY, MPOJACTHT NO FOPH3OHTANN
paccTofHue ’

v% sin2a

AB= ———, 4)
g
C npyro#t cTOpOHHI,
Py P AB =2R -sina. )
N3 (4) u (5) caenyer:
2 _ Rg
VA= osa *

ToncraBass 310 3HaueHne B (3), mMOAydHM:

5 R
mg 5 R=2—m£§:+ng+ mgR cos a.

3
Orclona cosa= f ! H, cleRoBatenbHo, ¢; =0, a; = 60°.

Herpyano y6emutbes, uto ecam a > 60°, Teao ynageT BHYTpb
neTM; ecin a < 60°, Teso BBIIETHT Hapyxy.

192, PaccmoTpuMm cHaH, IeHcTBYMOIHe HAa HHTb, NEPEKHHYTYIO
4yepe3 JeBHiH rBo3fb (puc. 356). BepTHKalbHHE COCTaBAMIOUIHE CHJI
naTskennsa T, nefiCTBYIOINX Ha Teaa, PaBHH mg, €CJAH HUTh 3aKpenjeHa

Zmg
Pue. 356. p

na reosge. Ha ysen (rouky O) no tperbemy 3axonwy Huiotona neii-
CTBYIOT Te e cuabl I. Mx cyMMa HanpaBjeHa BepTHKaAbHO BHHM3 H
paBHa 2mg.

B cryuae opHOro BpaIAOIIErOCs TeJa BePTHKAJbHAA COCTABJSAIO-
mas HaTshkeHus Huth 7’ paBHa 2mg (ecau TeJo He ONMYCKAaeTCHA BHH3).
Ho camo HatsxeHue Huti T’ > 2mg (puc. 356). CienoBatenbHo, Haua
"cucteMa He OyjaeTr B paBHOBecHH. [IpaBHiit rpy3 nepersiHeT.
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193. HanpaBnenue yCKOPeHWS COBMAfaeT C HAMPaBACHHEM PE3Yibe
THpywoue# cuabl. BHU3 yckopenue HanmpaBieHO NpH KPaHHMUX BePXHHX
noaoxenusax B u C mapuka (puc. 357). Beepx yckopenue HampaBaeHO
mpu KpaliHeM HHXKHEM NOJOWEHHH A M TFOPH3OHTaJbHO NPH MOJMONKeE-
Huax D u L, onpejeiaseMbX yrioM a.

Haitnem «. [lo, BTOopoMy 3akoHy HbloToHa npousBeneHue Maccel
Ha LEeHTPOCTpPeMHTEbHOE YCKOpEHHE PaBHO CyMMe NPOEeKLHA cua Ha
HampaBJieHHe pajiMyca BpallleHHS:

g
my? T—mgcosa ¢ S N
== — . l
! /’x&{/“\\ !
C 1pyro#t CTOPOHH, KaK BUAHO M3 ‘\\ s 7/
mg \ 7 0 /
. T=—2. Ha - !
puc. 357, cosa OCHOBa VA u’\—\— = 7
HUU 33KOHAa COXPaHEHHsl SHEPruu Sseel b - mg
HMeeM: A
mv?
-2—‘= mgl cos a. Puc. 357.
1
W3 sTux ypaBHeHuli HaxoauM, HUTO COS@ = —— H, CJAEXOBaTE.bHO,

V3
a ~ 54°45'.
194. O603HauumM 4Yepe3s © YrJAOBYI0 CKOPOCTb CTEDIKHA B MOMEHT

NPOXOXAEeHUSA CTEePXKHA Yepe3 BEpPTHKa/b. Ha ocHoBanuu saxona coxpa-
: HEHHA SHEPrHH HUMeeM:

2
—u—é—- (myr} + myr3) =

= g (1 — cosa) (m;r,+ myry)
Hau

m=gsm§l/gu+_rnzrz

p) g
mri+-myr;

PP oTCIoAa
o’ ———————— e -
[ a mr
M e v = or =2r sin— l/g 1_2112’22’
mg 2 mry =+ mory
a mry - myr
U, = ory = 2r, sin — /-g_‘_;L“
Puc. 358. 2 myrs -+ myrs

195, PaBHoneficTByomas CuJi, NPUJAOKEHHBIX K WapuKy F = mgtga,
JOMKHA CO3[aBaTh LEHTPOCTPEMHTENbHOE YCKOPEHHEe a = w?r, rae
r =Isina (puc. 358). Otcioaa

" mgtga=mo¥sina.
910 ypaBHEHHE HMeeT ABa PELICHHS:
‘ a = 0'

@y = arccos —5+.
2‘ TCO w2l
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Bo BTOpOM ciayuae uMewT MecTo 06a pemeHus: o =0 (npun sTOM
{napHK HaXORHTCA B COCTOSAHHM HEYCTOHYMBOrO paBHOBECHN) H &, = 60°.
B nepBoM ciyuae HMeeT MECTO TOJAbKO

g pewenue o, =0.

196. Cuny F, nelicTBylomyio co CTO=-
POHBl CTEPIKHfl Ha Ipy3 m, Pas3jomHM Ha
B3aHMHO IepNeHIHKYIApHble COCTaBJsAI0-
mue T u N (puc. 359).

CrhpoexkTHpyeM CcHJIbBI Ha BepTHKaJb
U TOPH30HTalb H 3alHIIeM YPaBHEHHUd
HbloToHa nasi aTHX HanmpaBJeHHIL:

mo?l singp =T sinp — N cos ¢,
mg =T cos -+ N sinq.
W3 stux ypasuenuii onpepeasem T u N:
T = m (02l sin? ¢ 4 g cos ¢);
N =m (g — @l cos @) sin ¢.
g Clie10BaTeIbHO,
Puc. 359. F=VT?+N=mV g®Fo'l?sin?q.

197. JeiicTByiomne Ha GYCHHKY Cuabl u306paxeHH Ha puc. 360,
f—cuna Tpenus, mg — Bec, N — CHJa HOPMaJbHOH peaknuu.
VpasHenua HbpioTOHa jaas NPOEKIMH CHA Ha TFOPM30OHTalbHOE H
BEPTHUKAJbHOE HampaBJeHUE HMEKT
BUI: 175
fsin@ = N cos ¢ = mw2l sin @,
fcos@x=Nsing—mg=0.
Bepxuui#i 3Hak oTHOocHTCH K "
clyvaio, IOKa3aHHOMY Ha puc. 360, r
HHXHHUH — K CJAyYal0 HPOTHBOINO-
JIOXHOT'O HanpasJjeHus cuant N. U3
9TUX yPaBHEHHH HaXOIUM, UTO 4
f = ma? sin? 9+ mg cos ¢, g
N =z (mg sin ¢ — ma?2l sin ¢ cos §).

Ipu paBHoBecuu f < AN nau
1< k sin ¢ —cos @ .8
= sing (kcos@-sing) @2
npu k> ctg @

ksing-4-cos ¢ &
sin@ (kcos @ —sing) 2 Puc. 360.
opu k> tge.
198, Ha puc. 361 u3o6paxeHBl CHJBL, JeHCTBylOlLlMe Ha TIpY3HL
T, n T,—natsxenus Hutell. 3anumeM ypaBHeuus HbioToHa pas npo-
eKluil Ha rOpH3OHTaJbHOE H BEPTHKAJbHOE HANpaBJEHHS.
Jlaa mepBoro rpysa: .
T\ sin@ — T, sin{ = mw? sin ¢,

T cosp—Tycosp—mg=0.

’

s

>

0]
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Jas Broporo rpysa:
mo?l (sing - sind) =T, sin §, @
Tycosy=mg.

Uckaonus u3 cucreMbl ypaBhenuit (1) u (2) Ty u T,, npuxoxum
K ypaBHEHHAM:

asing=2tge—tg¢, a(sing--sing)=tgy,

0
rie @4 =——.

W3 stux <ypamHeHull BhiTekaer, uto 2tg¢ —tg ¢ < tgd u, caeno-
BaTeabHO, ¢ < .

@

a

Puc. 361. Puc. 362,

199. Jleﬁcmx;omne Ha Trpy3bl cuabl H306paxeHbl Ha puc. 362.
Ty, Ny u Ty Ny— cOCTaBAAIIOIIHE CHJ, NEHCTBYIOLUIUX CO CTOPOHBI
CTEpKHS Ha rpy3sl m u M.

1 4 N, HanpaBleHBl B NPOTHBOMOJOXHbIE CTOPOHBI, TaK Kak
CyMMa MOMEHTOB CHJ, JEHCTBYIOIIMX Ha CTepPXeHb, OTHOCHTEJbHO
Toukd O paBHa HyJMI0O BCJEICTBHE HEBECOMOCTH CTepkHA: N b —
. —N,(b+a)=0. YpaBHenus nBmKeHHs Macc m u M nas npoekuui
| Ha TOPU3OHTJbHOE H BEPTHKAIbHOE HANpPAaBIEHMA HMEIOT BUI

. mo?bsing=T,sino—N;cos¢, T,coso+N;sing=mg,
Mo?2(b+4a)sing=T,sing4 Nycose, Tocosp—N,sine=Mg.
HckaouuB u3 cucremsl HeussectHble Ty, Ty, Ny u N,, Haiizem:
& mb+ M(a+b)
w2 mb24M(a+56)?"°
[epBoe pemenne COpaBeXJIHBO NP JIOOBIX YIrJIOBBHIX CKOPOCTAX

mb -+ M (a+b)
BpallleHHsl, BTOpOE MNpH o > & e M@ Ty (cM. peueHue

sagauun 195).

1) =0, 2) cosp=
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200. B coctosuun paBHOBecHa mw?y = kx, rae X — paccrosHue
Tena OT OCH. .

Otciona fcHO, 4TO Npu M06OM X TNpPYXUHA COOBLIAET Teay He-
o6xonumoe 15 BpalieHH LEHTPOCTpPeMHTelbHOe ycKopeHue. [ToaTomy
nocne TOAYKA Teao OymeT ABMraThC C HOCTOAHHOM CKOPOCTHIO JO
ynopa A uau 1o Tex mnop,
TIOKA /191 NPYKHHH BHINOJ-
HSieTCH 3aKOH MpAMO#i mpo-
NIOPIMOHANBHOCTH MeXAy
cunoit u jpetpopmanueit.

201, 3anuueM BTOpOX
sakod Hblotona nas ma-
JOF0  yYacTKka LenouKu

Macchl l;-RAa, usobpa-
MEHHOro Ha puc. 363:

LG‘ RAa(2nn)? R =

Puc. 363. — 9T sin ,Ag_'
Aa Ax
Tax kak yroa -Aa Mana, TO sin - & —-, oTciona T=min*=92 «I.

202. Buizeaum Manwtii siaemeHT TpyGku IauHOM R Aa (puc. 364).
PactaHyThle cTeHkH TPyOKH COOOWIAIOT KUAKOCTH, NpOTekawieH no
STOMY 3JIEMEHTY, YCKOpEHHE

2

a=%. Mo Tperpemy 3a- t""

koHy HblOTOHa Ha sJeMEHT T~
TPYOKH CO CTOPOHBI KHIKOCTH ‘7/(/——\'\1_
’
v \\ /
\‘ /

6yxer jaeiicTBOBAThH CHJA

nd? v?
AF=p—— R Aa — \ ’
4 R ’ \\ /l
\
rae p — MAOTHOCTb XHIAKOCTH. \ /7
Cuna AF ypaBHOBemHBaeTCs \ /
CMJaMH HaTsXeHHs koabna 7. \ /
W3 ycaoBus paBHOBeCHS, yuH- \de [/
ThiBafg, 4TO Aa Mano, nMmeem: A
. Az
AF=2TSIn—2—zTAa. ‘2’
CaenoBaTtenbHO, HCKOMas
nd? Puc. 364.
cuna T= 94 v2 He

203. Pa3zo6beM cTepxeHb Ha 7 Y4YacTKOB OAMHAKOBOH IJIHHH H
PaccMOTPUM NPOH3BOAbHBIK yuacTOKk HoMepa i (puc. 365). ¥YckopeHue
Pa3nuUHBIX TOUEK STOro yuacTka 6yneT HEOXMHAKOBO, MOCKOJbKY pac-
CTOAHUA TOYEK 1O OCH BpalleHHs pasanuyHbl. OfHAKO ecAH Pa3HOCThb
riyi—r; Majna, TO Mbl MOMeM CYHTaTb, 9TO YCKOpEHHE I-yuacTka

r r ) .
PaBHO w’—”’T—I"", H 9TO ‘TeM TOUHEE, WeM MeHbIe ANWHA y4acTKa.
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Ha i-ywactok neiictByer ynpyras cuaa T;., cO CTOPOHH xedsop-
MHpOBauHOro ywactka i-4-1 u cuna T; co CTOPOHH yuacTka i — l.

@\

,'I"
= V7 Z
!‘ Yy
Puc. 365.

Tak Kak Macca i-yuacTKa paBHa T(r,+, —7r;), TO Ha. OCHOBaHUH
BTOpOro 3akoHa Hbl0TOHa MOXHO HanucaThb:

m r
Tl—Ti+1=T("i+|*-"i)“’zL12_"_—q
HaAH

mo? 2 9
Tt+|—Tt=—'—2,—(’z+1—’z)-

3anumeM ypaBHeHHS IBHXEHUS JJIS YHUaCTKOB OT & A0 7 BKAOYHTENBHO,
cuutas, 4T0 rpyy =10, a rp=x

mo? 2 )

-— ”——T(’ —r”),

mo? 2 .9
Tﬂ_Tﬂ—l=—T(rn_rn_])t
mw? 2 2

Tk+2_Tk+l=_ 91 (rk+2_rk.,7])1

mo? 2 2
Tpp1—Ty=— 97 (rk+1_x)'

B nepBoM YypaBHeHHH STOH CHCTEMBI YyuTeHO, YTO YNpyras CuAa Ha
KOHel CTEpXKHA He pelcTByeT, T. €. [,,;=0. CioOXHB ypaBHeHuS
mo? 2
o) (12— x?).
Yem Gamxe ywacTKM CTEPKHA K OCH BpauleHus, TeM B Goabuiei
CTeNEeHH OHM PaCTHHYTHL. i o
204. B HenonBmXHOH OTHOCATEAbHO OCH CHCTEME OTCYETa CHAa
HaTsOKeHUsl CTepXHA He coBepiuaeT paGoTHl, TaK KaK OHa BCe BpeMs
NepneHauKyaapHa CKOpOCTH miapuka. B aBmxymelica cucreme sTa

CHCTEMH, MOXYYHM, UTO HCKOMOE HaTsmeHue 7T, =

16 B. B. ByxoBues u xp. 241



cuAa coBepllaeT PaboTy, OTAMUHYIO OT Hy/s, H 32 CUET ee MeHHeTCH
KMHETHUYECKasi SHeprus Luapukxa.

205. Yuactok o6pyua AB Maccel m o06JagaeT B HauBBICIIEM

. m (2v)?

HIOMOXEHHH IHeprue mg2R+———2——. Ilpu xBHIKEHHM KHHETHUecKas
¥ TOTEHIHANbHAsA SHEPruu ydactka AB HauHHAIOT yMEHbINAThCH.
Y MeHbllIeHHe SHEPruH NPOUCXOAUT 3a cyeT pabOTH CUA yNpYroit xepop-
Mauuu o6pyda, paBHOZEHCTBYIOIAA KOTOPBIX NAET LEHTPOCTPEMHTENb-
Hyi0 CHJy, HanpaBieHHyl0 Bceraa k ueHtpy. Ckopocts ydactka AB
cocTaBaseT Tynmod yroa a« ¢ cuaoit F (puc. 366). [Tostomy pabora
cuasl A; = F AS cos a oTpHnaTenpHa
H, CJeJ0BaTelbHO, YMeHbLIaeTCs
BHEPrus y4YacTKa Maccul m.

Puc. 366.

TMocae Toro, kak yuactok AB mnpoiizer kpaiiHee HuXHee MOJOMNe-
Rmue, paborta cuabl F, Kak Jerko BuJeTb, CTAaHET MOJOXKHTENbHOH H
sHeprusi yuactka AB HauHeT Bo3pacraTb.

206. Ilposemem u3 TOukM A, sABIAOWEHCA «MFHOBEHHOH OCBIO
BpalleHusa» (cM. 3agauy 173), kacaTeabHyl0 K BHYTPeHHeH OKPYyXHOCTH
Karywku (puc. 367).

Ecau HampaBienue HUTH OyjeT COBIAjaTh C HampaBJeHHeM Kaca-
TenvHoii AC, TO MOMEHT CHJ, BPAIMAOUIMX KATYIIKY OTHOCHUTEJbHO
MrHOBEHHOH ocH, Oyner paseH Hymo. IlosToMy noxosimascs xaTyumka
He HayHeT NMOBOPAauHBATLCS BOKPYT MFHOBEHHOH OCH, H, CIeIOBATEAbHO,
nocrgnaTeanoe IBUKEHHE KaTyLKu 6yIeT OTCYTCTBOBAaTb.

HaueHHe yria o, MpH KOTOPOM MPOMCXOAHT H3MEHEHHe HampasJe-
Hua JBHXEHUS KaTyIUKH, ompejeisieTci H3 TpeyroabHuka AOB:

ro.
sina=-5. Ecau HakJOH HuTH GOAblle &, KAaTYIIKa NOKATHTCA BIPAaBO,

R
ecau MeHblle, TO BJEBO, NpPH YCJIOBHH, 4TO HeT NPOCKaAb3bIBaHHUS.
Ecan HataxeHue HutH T yjoBaetBopseT ycaoBHwo Tr < fR, rie
f —cula TpeHHs, TO KAaTyIIKa OCTaHETCA HeMOABHiHOH., B mpoTuBHOM

r
chyyae IpH sina = —p- OHa HAyHET BpalaTbCsl HA MECTE NMPOTHB HaCO-

BO# cTpeiaku BOKpyr Touku O.

207. Paso6beM Bech 06pyu Ha paBHble Majble y4acTKH Maccel Arm
kawapiit. PaccMoTpuM 1Ba CHMMETDHUHBIX (OTHOCHTENbHO LEHTpa)
yuactka. Bce wacTunp o6pyua yuacTBYIOT OAHOBDEMEHHO B JBYX ABH-
MEHHMAX — NMOCTYNATENbHOM CO CKOPOCTBIO U M BPAalaTEAbHOM CO CKO-
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‘pocThi0 U; = oR. PesyabTHpylOmas CKOPOCTb U, BEPXHEr0 yyacTka
ofpyua HafijeTcs Kak reoMeTpHYeckas CyMMa CKOpPOCTEH U H vy
(puc. 368):

vi= "1 + v? 4209, cos a.

Iast cMMMETPHYHOTO yuacTka

2 2 2

v; = U° 4 v] — 207, COS a.
CymmapHas  KUHETHYecKas

sHeprusi OOOHX Y4acTKOB

Amvg Am‘vg
4

2 2
= Amv? 4+ Amo?R2

Tak kak 3T0 BHIpaXeHHe
HMeeT MecTO JJs JoObX IBYX
yuacTKoB, TO Jas Bcero o6pyua
MOXHO 3aNHCaTh:

5_2-1-

Ecau obpyu katurcs 6e3 mpockanib3biBaHuf, 10 v = oR H, caelo-
Bateablo, E = Mv

208, E = =L (nr 4-1).

209. Uuaunap u3 GoJjee IUIOTHOrO Martepuana, OYEBHIHO, Oyner
noaviM. [lpH OXMHAKOBBIX CKOPOCTAX MOCTYNATEJbHOrO IBHXKEHUS Ge3
NpOCKaAb3bIBAHHA KMHETHYECKass SHEepPrus BPAIIATENbHOrO JBIXEHUS
6yner 6oibiie y MOJOrO LHJAHHIApPA, TaK KaK YaCTHYKH €ro Macchl
Hajblie OTCTOAT OT WEHTPa M, CJAelOBATENbHO, MMEIOT GOJbIIHE CKO-
pocTu.

IlostoMy mpu cKkaThiBaHMH 6€3 MPOCKANb3bIBAHHS C HAKJIOHHOH 1110-
CKOCTH TOJIbIH LMJAMHADP HPHOGpPETEeT MEHbINYI0 CKOPOCTh, YEM CILIOII-
noit. IlonHble KHHETHYECKHE SHEPrHH OGOMX LHUJIHHIADOB B KOHUE MyTH
OJMHAKOBHI, YUTO BO3MOXHO TOJbKO NpPH PA3JHYHBIX CKOPOCTHX, TaK KaK
NpH OAHHAKOBBLIX CKOPOCTSX SHEPrHH MOCTYMaTEeJbHOTO JBHXEHHS
PaBHbl, a 3Heprus BpPAIATEJbHOrO JBHXKEHHS CIVIOLIHOrO WHJIHHApPA
0653aTeJbHO MeHbllle, YeM IOJOTO.

210, Ilpu mBUKEHMH KaTyIIKM CUJA TPEHHS He coBepilaet paboThi,
TaK KaK HeT NpOCKaJb3bIBaHHSA KaGeJm " xa'rzmlm. Cuaenosarennno,

AE

I

Puc. 368.

R2012

DHEPrHs CHCTEMBI HE H3MEHSeTCs : — v2-|-PR Z ———u?-(P—px) R,

Pv24pRgx
P—px
BAaeTCH PaBHOH GECKOHEUHOCTH mpH P = px BCAENCTBUE TOrO, YTO MH

HE YUHTBHIBAAM MacCy KaTyLIKH.

KonnyecTBo nBUXKeHHs yMEHbIIAETCA B pe3yabTarte NEACTBUA CHIM
TPEHHs, HaNPaBJIEHHOH B CTOPOHY, NPOTHBONOJOXHYIO NBUKEHHIO.

211. Tak xak cuna TpeHHs NOCTOSHHA, ABHKEHME OyleT paBHO-
3aMeJlICHHbIM,

16* 243

rjie u — HCKOMas CKOPOCTb. OTCIO,Ila u= H OKa3bl-



Pa3suBaeMaf cuaoi TpEeHHA MOIIHOCTb DPaBHA fvu, riae U= orf —
MrHOBEHHas CKOPOCTb TOH TOUKHM LIKHBA, K KOTOPOil MpUAONKEHa cuaa f.
Pa6oTa 3a BpeMms { paBHa cpeaHeil MOIHOCTH, YMHOXEHHOH Ha BpeMs £

A=ff)°_":2|'ﬂt.

H3MeHeHne KHHeTHYeCKOH SHepruM IIKWBAa paBHO 9TOH paGore:

mr? , o 9 rt
5 (“’0_“’ )=fT(o)0+w).
- st
Otcioa © = o, o
212, Crna TpeHHsl f NMOCTOSIHHA, NMOSTOMY H3MEHEHUE KOAHYECTBa
aBHxeHua oOpyva 3a BpeMsi ¢ paBHO mu = f{. B cayuae kaueHns 6e3
NPOCKaAb3biBAHHA CKOPOCTh TOUKM 06pYyYa, K KOTOPOH NpHAOKEHa cuaa
TpeHus, paBHa HyJIo,
[pupaBHuBaA pabOTy CHA TPEHHA DPa3sHOCTH KHHETHYECKHX SHeEp-
1vif, uMeeM:
mmgr2 , o +0
g T =f—g—t

(cM. 3agauy 207). .
Pewasi ypaBHEeHUSt OTHOCHTEJbHO U, HaiiaeM:
oyr

v=—2.

2

213. YpaBHeHHd, BHIpa¥awolHe HIMEHEHHE KOJHYECTBA ABUKEHHS
H KUHETHUYECKOH 9HepruH obpyua, HMET BHIL:

m(vy—v) = ft,
2
muy ., %+0
g Tm=f—p—h

rie v = of — CKOpPOCTb LEHTpa 06pyua NpH KaueHuu 6e3 NpoCcKaab3nl-
BaHus.
Pelnasg 9TH ypaBHEHds OTHOCHTENbHO U, MMeeM:

U= —=.
2
. Uo
CaenoBaTeNbHO, HCKOMAaa BeJaUYHMHA o = TR

214. YpaBHeHHs, BBIPAXalOUME H3MEHEHHE KOJHUYECTBA ABHIKEHHS
M KHHETHYEeCKOH oHepruu obpyua, MMEIOT BHI:

m(v,—v) = ft,

mvg mc»gr'2 mv? mo’rt s (Vo + 0yr)+ (v + er) ;
= 5 x

2 2 2 2

FHe U — CKOPOCTb LeHTpa 06pyd4a B aA1060H 10CACAYIOWHA MOMEHT
BpeMeHHs -
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Pemaa naunyio cucTeMy ypaBHeHud, Halizem:
. 1t

V=vy——1Ff O=0,—-"—
" m ° " mr*
1 4
mu,
Ecau vy < @y, TO B MOMEHT BPEMEHH T = 7 o6pyd OCTaHaBaH-

BaeTcs, Bpamascb NPH 9STOM C YIJAOBOH CKOPOCTBHIO m=m,,—l’°—.

3arteM o6qu HaYHET JBUraThCA B OOGPATHY0 CTOPOHY C NMPOCKaAb3H-

BaHueM. CHyCTs HEKOTOpOe BpeMs MNpOCKalb3biBaHHE NPEKPATHTCA it

06pyu 6yReT KaTHTbCA 6e3 MPOCKaAb3bIBAaHUA BJAEBO C NOCTYNMAaTEALHOH
or — U,

CKOPOCTBIO U= ——F— (cM. 3apauy 213).

! mrog
Ecan Xe vy > o,r, TO uepes t= o6pyu mnepecTaHer Bpa-

IaThCA, NEPeIBUrasch BIPABO C NOCTYNATeAbHOH CKOPOCTbIO U==Us—T.
B nanbHeiimeM BpauieHue o6pyda OyneT NpPOMCXOAHTb B 0GpaTHYMO
CTOPOHY, H CHYCTS HekoTOpoe Bpems o0pyq 6yneT kaTuthca Ge3 mpo-
CKaJb3bIBaHUA BNPABO; €r0 yrioBas CKOPOCTb

Vg — ro,
or

3ameTHM, 9TO, KaK MNOKA3HBAaeT ONMT, 06pyd TOPMO3HTCA B mpn
OTCYTCTBHH NPOCKaJAb3biBaHHA. Mbl He NMOJYYWIH NAaHHOTrO pe3yabrara,
TaK KaK He YYHTHIBAAM CNENHPHUECKOTO TPEHHA KaYeHHA.

215, Tak kax o6pyd4H He NPOCKaAb3BIBAOT, TO Uy CKOPOCTb MEHTpPa
TAKECTH o6pyueif, H U, CKOPOCTb Ipy3a, CBA33aHH COOTHOINEHHEM

W=

R
“W=YR—r"

Myctp rpys onycTutcs Ha Bbicoty A. Cuuras, 4TO B HauaAbHHIA MO-
MEHT CHCTEMAa MOKOHJACb, U3 3aKOHA COXPAHEHUS SHEPIHH HMECM:

2
mgh = -’—n;——}—-Mvg

(cm. 3apauy 207).
W3 nocaenHero COOTHOIIEHHS HAXOAHM CKOPOCTb rpy3a:

2mgh
R \°
m2M (2)

OTtciofna yckopeHue rpysa

v=

mg

m+2M(T.\,—R;—r)2'

a=

I'pys aBHxeTcs BHU3 C YCKOPEHHEM @ MOX AeHCTBHEM ABYX CHA: CHAM
TAXKECTH mg W HaTsxeHus Huta T,

245



Hckomoe natawenve nutu 7 pasHO

]‘=m(g_.a)= anMg(R_%’_.)z
m+2 77

Tak kak uHeHTp TsKeCTH O6pydYa JBHXKETCS C YCKOpeHHEM, DPaBHBIM

.

aﬁ, non IleﬁCTBHeM cuabl T M CHJbI TpeHus F, TO Ha OCHOBAHHUHU
BTOpOro 3akoHa HeloToHa AN CHJABI F nojayuyaeM paBE€HCTBO
R

Han R . R

—r r

Qo Mme(m7) (=) me(14 )
= TR \2 = 2 .
m+2M(~ﬁ_—r) m(l—-—R—) +oM

3Hauenne CHABl TPEHHs TIOKOS HE MOXET MpeBblIaTh Beau-
it kMg. Tlo3ToMy npocKanb3biBaHHe HACTYNUT TOrAa, KOTAa

mme (727 (1+%) _

(R e
m+ (R———r)
HAH
,
141
k< — +Rr2.
2—m-+(1—ﬁ)

216, LlenTp TsxecTH KaTyMIKW He GyjaeT NMepeMelarbes, ecay HaTi-
XeHue HATH YIOBJAETBOPfAET PABEHCTBY

T=Mgsina.
Ias onpenenenns HaTsxends nutu T HafigeM yCKOpeHu€e rpysa
maccet m. flycts rpys onyctuncs Ha h. Tak kak LeHTp THKECTd Ka-
TYMKHd [0 YCJAOBHIO JOMKEH OCTaBaThCsl B MOKOE, TO H3MEHEHHE MOTEH-

uuanbHOR sHepruu pasHO mgh. Ecau v — cxopocTb ABMKeHUs rpysa
MacCH m, TO CKOPOCTb TOYEK KaTYIIKH, OTCTOSI(UX Ha pacctosnue R

OT OocH BpalleHusd, paBHa UT. Cael0BaTeNbHO, KUHETHYECKAs sHep-
rug CHCTEMbl paBHa

mu? My? R?
2 2 re "
M3 3akona coxpaHeHHs SHEPruu CAEAyeT:

R2\ v?
(m'—{— M 7) = mgh,
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A

2mgh
U= —mil?T .
Orciona yckopeHue rpysa
mg
a= ——RT .
3uas ycxopeuﬂe rpysa, HaxoOJuM HaTAXEHHE HUTH:
2
m=
T=m(g—a)=mg—p—.
TakuM o6pasoM, JAas sina TMoayuaeM BhipaxeHue
1
sina = _Ai N Pl
m R?

LleHTp TAXECTH KAaTYIIKH MOXET IOKOHTbCA TOJAbKO B TOM Chyyae,
ecan

M. r?
w Tzt
217. Ecan ckopocTb JNOCKM PaBHAa v, TO CKOPOCTb LEHTPA THMECTH
Kaxioro katka v/2 (cm. samauy 173). KuHeTnueckas sHeprus cucremu
(nocku ¥ 06OHX KAaTKOB) paBHa
Mu? 2mu? M+4m
+ = + vl
2 4 2

TMpupaBHHBasd KUHETHYECKYI0 3Hepruio paGore cual Q Ha nytd S,
noay4YuM:

Mv2=os’ U= 208

2 M+m
(puc. 369). (Cuabl Tpenuss paGoThl He COBEpLIAIOT, TaK Kak NMPOCKafh=
3bIBAHHE OTCYTCTBYET.)

F F aq
CC=— _—— T e
T ("
07777 Y
f S/
Puc. 369.

W3 BLpaxenus Aas CKOPOCTH ABHMEHHS JOCKH CAELYET, UTO- yCKO=
penne ee paBHO
-_Q
T M4m®

Jlnst onpeneneHHss CHJABI TPeHHd, NEHCTBYIOIEH CO CTOPOHH KXaTka
Ha JIOCKy, HanmumeM ypaBHeHHe ABHKEHuA Aockd: Ma = Q —2F,

a

27



MoacTaBasa ‘B 9TO ypaBHeHWe 3HauCHHE YCKOPEHHS 4, NOAyTHM:

Tak Kak CKOPOCTb LEHTPa TAXECTH KaTka B ABa pasa MeHblIe
CKOPOCTH JIOCKH, TO H YCKOPeHHEe LeHTpa TAKeCTH KaTka Gyder B jpa
pa3a MeHbINe ycCkOpeHHs Jackd. [109TOMy ypaBHeHue JBHKEHHA UEHTpa
TAKECTH KaTka 6yaer MMeTb BHJ:

m~;—=F—f.

U3 storo ypaBHeHus BhiTekaeT, uto f =0.

218. TIpenanoaoxHuM Aas ONpeieaeHHOCTH, 4TO m R > myr. B stom
cayvae nepBuil rpy3 6yner omyckaTbed, a BTOpoit monHumarscst. [Tycts
r

nepswil rpy3s onyctutca Ha A Torna BTOpo# rpys nonHuMercs Ha h 7

V6uab nNoTeHIHaAbHOI SHEPruH Npu sTOM OyAeT paBHa

r r
m,gh—mygh r= gh(ml —m, —E)

Ecan aGcomoTHOe 3HaueHHe CKOPOCTH IIEPBOTO Ipy3a v, TO CKO-
poctb BTOporo rpyaa 6yner pasHa v%.

Bce ToukH nepBoOil CTymeHn 610Ka HMEIOT CKOPOCTb U, @ BCE TOUKU
BTOpOfl CTyneHH 6/10Ka HMEOT CKOPOCTh v—’%. Kunetnueckasn sueprus
cucreMul Gyner

R
Hs 3akona COXpAaHEHHUs SHEPruu caeayer:

mAM , m+ M, r? 2_(
) v+ =

m, 4+ M, 2 my+ M, r? 2
g vt

2 R?
nau

2(ml — my %)gh

(m, +M1)+(m2+M2)%

O1CcI0Xa yCKOpeHHe NepBoro rpysa

=

r
m—my g
a, =

(i M) (ma - My)

a R - N o
3 COOTHOMICHHA -é = -, TAe 4, — yCKOpeHHE BTOPOro rpy3a, Haiize:

r r
(mx —my W) 4 v
a= .

(it M)+ (ma - M)




Harawenua uutefi T, u T, Ha OCHOBaHWM BTOpOro 3akoHa HeioToHA
PaBHHI:

2
My + my 5 + o (my 4 My)
Tl= - rs mg;
my+ M+ (my + My) R

ml+Ml+'I%(ml+M2 7;')
T2= - r:, ngo

m + Ml +(m2+ MZ) Rz
Cuaa F, ¢ koTopoil cucreMa aeilicTByeT Ha ocb 6iaoka, paBHa

] F=T4T,+ M, 4 M) g.

219, Ilyctb nyTh, NpOHIEHHBI WEHTPOM TMKECTH LUAUHAPA 32
Bpems f, paBeH S, a CKOpOCTb
LEHTPa TAKECTH K 9TOMY MOMEHTY
BpeMeHH paBHa v (cM. puc. 370).

Torxa Ha OCHOBAHUH 3aKOHA
COXpaHeHHs SHEepPruM HMeeM:

Muv?2 = MgSsina.

OTcioia CKOpOCTb  paBHa
v =V gS sina u, crenoBaTeabHO,

ycKOpeHue a = —g—%n—a Puc. 370.

CKOpOCTb HEHTPa TAXECTH LUIUHIPA U YTA0Bask CKOPOCTb €ro Bpa-
meHus OyAYT PaBHBIL
__ gsina

_ gsina
2 *="oR

v 2R

t t.

§ 9. 3aKoH BCEMHDPHOTO TATOTEHHS

220, Mo BTopoMmy 3akoHy HeioTona m;g = F, rae m; — uHepTHas
Macca — BeJAUYMHA, XapaKTepHayiomas CNOCOGHOCTh Tea NpHoGperaTh
TO WA MHOE YCKODEHHE NOJ BAHSAHUEM ONpEJeNeHHOH CHJBL
mgMg

R
rie K0o3¢dHIHEeHT MPONOPUHOHANbLHOCTH Y — TaK Ha3nlBaeMas I'paBHTa-
LHOHHAA MNOCTOAIHHAdA, a mgy M Mg — rpaBHTAUMOHHBE MacCCh B3aHMO-

naeicTByomuX Ted. [paBuTanvoHHas Macca onpejeiasieT CHIY rpaBHTa-
LIHOHHOI0 IMNPHUTAMKEHHA H B 3TOM CMBICJIE MOXET OLITH Ha3BaHa «rpa-
BHUTALHOHHbIM 3apsaa0OM».

,Sapaﬂee He OYeBUJHO, YTO m; = mg. Onﬂaxo J4lib NPH BHINOJ-
HEHUH 9TOTrO paBE€HCTBA (llOCTaTO‘IHO H ﬂpOl’lopuHOHaJleOCTld) yckope-
HUEe CHJbl TAXKECTU OAUHAKOBO MJid BCEX TEJA, TaK KAK NPH MOACTAHOBKES
CHABl TATOTEHUS BO X/’ropoﬁ 3aKkoH HbHOTOHa MacCH m; H Mg MOXKHO

C npyroit CTOpOHbI, O 32KOHY BCEMUPHOro TAroTeHus F =17

COKpaTHTb, H & =Y 7<—‘
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Toxbko cuna TArOTEHHS COOOLIAET BCEM TeaaM OIHHAKOBHIE YCKO-
PEHHsi, He 3aBHCHINME OT MX Macc. Iy

221. YcKOpeHHe CHABI THKECTH g =Y BT (cM. 3apauy 220). ITpue
HEMas g = 982 cum/cex, naiizem 7=6,68-10"% cul2"cen™2

222, Tena BHYTPH KOCMHYECKOIO KOpabJs NEpecTaHyT OKa3bBaTh
IaBJieHHE HA €ro CTEHKH, €ClIM OHM GYRYT MMeTb TaKoe e YCKOpeHue,
Kak # Kopabab. OIMHAKOBOE YCKOpDEHHE B NAHHOM y4YacTKe NpOCTpPaH-
CTBa BCEM TeJlaM HE3aBHCHMO OT MX MAacChl MOXET COOGUIHTb TOJIbKO
cuaa tarotenus. CienoBaTeabHO, HEOGXOXHMO, YTOGH! ABUraTeNb KOpas.as
6bla BBEIKJAIOYEH H CONPOTHBJEHHE BHEIIHEH Cpeabl OTCYTCTBOBaJNO. [IBu-
JeHHe ke Kopabas MOXeT MNPOHCXOAHTb B MoGOM HamMpaBJeHHH N0
OTHOLIEHHIO K HANpPABJEHHIO CHJI TATOTEHHS.

223, Cuaa TAXECTH COOGIIAET OJHHAKOBOE YCKODEHHE MasiTHHKY H
paMke. Hukakux aedopmauuit 3a cuer TArOTEHUA Npu cBOOOLHOM mane-
HHM B CHCTeMe He BO3HHKaeT. [109TOMy OTHOCHTENbHO PaMKH MasTHHK

GyneT ABMraTbcfl TaK, KaK eclH
— 6bl TArOTEHHsT He GblAO (CM. pe-
= meuue 3agauu 222). OH Gyxer
' -BpalaTbCd C NOCTOAHHOH yriao-
BO# CKOPOCTBIO IO TeX NOP, MoKa

INATCSA NajeHHe PaMKH.
224, Ha yuactke BCA
A £ (puc~371) cuna TAroteHus co-
BEpLIaeT NOJOKHUTEJbHYI0 paGoTy
(yroa 0, ocTpnlif) u, caeposa-
TENAbHO, CKOPOCTb IIAHETHl BO3-
’ pacraer. B Touke A ckopocTh
% JAOCTHTAET CBOEro MaKCHMalib-

HOTO 3HAYeHHs.
/
Ha yuactke ADB cuna 14-
Puc. 371 rOTEHHs COBEpLIAET OTPHILATE b~

Hyto pa6ory (yroa 0, Ttymoii),
H, CclelOoBaTe]bHO, NPY IBHKEHHH MO ITOMY YYaCTKy CKOPOCTb MJa-
HeTsl YGBIBAET, NOCTHras MHHUMaJbHONO 3HAYEHHs B Touke B.

295, UTo6EI CIYTHUK ABUraics MO 3aMKHYTOH op6uTe (OKPYKHOCTH
pamuyca R-} h), Ha Hero JOMKHAa J€HCTBOBATb CHJA, HaNPaBJEHHAA
K UneHTpy. JTOil CHJOH B JaHHOM CJyyae fBJIAETCS CHJA MPHTKEHUA
3emau. [lo Bropomy 3akoHy HbioTOHa

mv? mM
RIFe -V RFER’

rae M — macca 3eman, R = 6370 xu — paguyc 3eMHOro apa, Y — rpa-
BUTALMOHHAs NOCTOSAHHAsA.
Ha nosepxnoctu 3emau

mM
TR

v= I/‘R—}-h =175 cex”

=mg.

CaenoBarenbHo,
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226. [Tox BauAHHMEM CONMPOTHBJEHHA atMocdepbl CHYTHHK moOCTe-
NeHHO C TeueHHueM BpeMeHH npubauxaercsd k 3emie. Paauyc ero opOuThH
yMeHbIlIaeTcs.

Tak kaKk B BEPXHHUX CJOSX CONPOTHBJEHHE MaJo, TO 3a OAMH 060-
pOT 9TO yMeHbllleHue pajguyca He3HauuTeabHo. Cunrtas opOuTy mpH-
ON7XEHHO KDYrOBOH, MOXHO 3aluCarhb:

mu? mM

R VR
rie R —paauyc opOuTHL Ortcrona
U= J—‘gi, T. €. CKOPOCTb CIyTHHKA

BO3pacTaeT NPH yMeHbIUeHHH R.
HaraggHo STOT pe3yabTaT MOMKHO
TIOAICHUTL CaefylomuM o6pasoM. Bceaen-
CTBUE COIPOTHBJEHUS aTMOC(HEpH! JBHMCE-
HUe CIyTHHKA, BHIBEIEHHOTO, HaNpHMep, Ha

KpYyroByio op6uty (IyHKTHp Ha puc. 372), I I
6yner B AEHCTBMTENBHOCTH TNPOUCXOLUTH
o HEKOTOpPOH cnupanu (CTMJIOLIHAA JUHUS Puc. 372.

Ha puc. 372). TostoMy npoexuus CHIbI

TAroTeHuss F Ha HampaBJeHHe CKOPOCTH CHOYTHHKA U OTJAMYHA OT HYJd.
Pa6ora cuabl F (GoJablie cuabl CONPOTUBJAEHMA aTtMocdepbl f) M mpu-
BOIHT K YBEeJHUEHHIO CKOPOCTH.

[Mpu aBMmKeHuu B atMocdepe NMOJHAS MeXaHHUecKkas IHEPrHs CHyT-
HHKA YyMEHbLIaeTCH, HO MNOTEHUHadbHas SHEprus NpU NPHOIMKEHUH K
3emae y6oiBaeT GhiCTpee, ueM MOJHaf. 3a cYET 3TOMO KHHETHYECKaAs
9Heprus pacrer.

Chenyer noxuepkHyTh, 4TO B TIUIOTHBIX CJAOSIX aTMocdeps! u3-3a
60/bUIONH BeAHYAHBI CHJABI CONPOTHBJIEHHA MBI He MOXeM Hawe NpH-
i 6JMKEHHO PACCMAaTPHBATh ABHKEHHE CIYT-
HHKAa KaK BpallleHHe N0 OKPYMXHOCTH, H
Hall BBIBOJ HECIpaBENJIHB.

227. Ecan 6GpocuTb KOHTeliHep . mpo-
THB JBHXEHHSl CIOYTHHKA A, TO OH HauHeT
JIBHraThCA 1O HEKOTOPOMY 9JIIHIICY 2, pac-
 MO/IOEHHOMY BHYTPH ODPOGMTHl CHYTHHKA
\ (puc. 373). llepuon o6pameHust KoHTeii-
| Hepa OyleT HEeMHOro MeHblle NEPHOAA
!

!

/

obpauienus cnytHuka B. Tlostomy omu

MOTYT BCTPETHTbCSI B TOYKE CONPHKOCHO-

BeHH OPOMT TOJbKO IOCJE COBEpIIEHHA
60Jb1IOr0 YHCAa 06OPOTOB.

. , Koutefinep HymHO GpocuTb B Hampa-

7 -’ BJEHHN JBHXeHus cnyTHuka A. OH HayHeT

- asuratbcss nmo saauncy 3. CkopocTh u

HyXHO mnoxo6paTh TaK, 4YTOObI 3a BpeMs

Puc. 373. ofHoro 060poTa KOHTeliHepa cnyTHHK B

TaKxe caeJal oiuH o60pOT M HOMOJHH-

TeJbHO mnpomea nyTh AB. DT0 BnoJHe BO3MOXHO, Tak KaK NEPHON

obpalleHus Mo 3JUIMICY 3 HeCKOJbKO Goabliie m2puona obpaimieHus 1o

kpyrosoi op6ute /. KouTefinep BCTpeTHTCA €O CHYTHUKOM B TOUYKE

CONPHKOCHOBEHHS opOHT 3 U [.

~.
pal P
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298, Cuurtas npubmmxenno opbuty 3Semau kg%r'onoﬁ, a8 cnawn
TATOTEHHS MONHO 3amucaTh BHpaxeHue F = mw?R, rie m — Macca

3eman, a 0 = —2;;- — yraosas ckopocth 3eman (T =365 aneit). C npy-

. mM
FOii CTOPOHHI, COTJIACHO 3aKOHY TArOTeHust F =7

R2
Coanna. Orciona
b ’
_ 1 ";;:4 =m0)2R)

HJIH
2R3

, Tne M —Mmacca

M= =~2.10%"2, )

229, Tlockoabky kax JIyHa, Tak U cnyT-
HUK JBHXYTCA B IoJe TaxecTH 3eMaH, MpH-
MeHUM TpeTuil 3akoH Kenaepa:

# 71 _ (- HA2R)

T 8R?
(puc. 374). Ortcrona

2
Puc. 374, h—9R (_;:_') h  H—9Ry = 220 .
2

230, Tak kak Macca mapuka 6oabliie MacChl BOAL B TOM Xe 06b-
eMe, TO noje TAroTenus Goabumie BOJAM3M WIApHKA, YeM BRAJH OT HEro,
CoOTBETCTBEHHO BOJA BO3Je IIapHKa JAOMOJHHTEAbHO ckarta. Cuaa
AaBJIEHHs MHIKOCTH, IeHCTBYIOMAs Ha NMy3bipeK CJeBa, GyAeT HECKOAbKO
MeHbllle, 9eM CcuJa, AelcTByomas cmnpaBa. C apyro#t cTOpoHbl, cHaa
TArOTEHHS MEMJY BO3AYXOM B Ny3bpbKe H IWAapHKOM 6oJblle CHABI
NPUTAKEHHA MEeXIY B03117yX0M H BbIEJEHHHIM NYHKTHPOM 06beMOM
BoaH (06beM a Ha puc. 375).

Tak kak Macca Bo3gyxa
B Ny3bipbKe OUEHb MaJja, TO pe-
MAKHM OKa3uBaeTcs jelicTBue
nepBoro ¢akropa. Ilysmpek 6y-
JeT OTTAJIKUBaTbCA OT NIapHKa.

JsmxeHue HeNe3HOro Ima-
pHKa, HanpoTHB, 6yneT onpene-
JAATbCS TEM, YTO CHJAA NPHUTAKe-
HHUS MEX1y BO3AYXOM B Ny3HPbKE .
M IIAPHKOM MHOrO MEHbllie CHJAbLl NPUTHKEHUS MEeMIy LIAPDHKOM M
BHIIEJEHHBIM NYHKTHPOM 06beMoM BoOin (puc. 375, o6beM b).

BhiuucaeHne CHABL NPOBOAMTCA NYTeM CJAEAYIOIMUX PACCYKACHHUI,
B omHoponHoit cpenme (Boma) nmeercs cdepa C NOYTH NOJHBIM OTCYT-
cTBHEM Macchl (ny3bipek) M cdepa ¢ H3OLITOYHOH MaccoH (IapHK).
PopMaabHO 9TO MOXHO paccMaTpPUBaTh KaK HaJHUHE OTPHLATEJbHOR
H NUJOXHTEAbHOH Macc.

- Cuna B3auMomeHCTBHS MexJy . cpepaMu B KHIKOCTH. paBHa CHIE
B3aHMOJEHCTBHA B NMYyCTOTE OTPHLATEALHOH Macchl, PABHOM Macce BOAM
B 06'beMe NMy3HPbKa, U MOJOKUTENbHOH MAacChl, PaBHON . MacCe X eNe3HOTD
IIapHKa, MpeBbIIAlOWE MacCy BOLb B TOM ¥e oObeMme.
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CaenosateasHo,

F=—-—"{ ml(mz_ml)

R? ‘
3nxecp m; — Macca Boauw B chepe paguyca r, m;— Macca Kene3HOro
HIapHKa.

231, B6au3u nysbippka MoJe TATOTEHHA MEHblIe, €M B OJHOPOA-
Ho#t wuaxocTH. YKHAKOCTb COOTBETCTBEHHO CKaTa 3AeCh MeHpme. [lo-
9TOMy B Y4YacTOK MKHIKOCTH BO3J€ OJHOrO My3HPbKA YCTpEMJAAETCH
Apyro#i, u Hao6oport. [Ty3bipbky OyAyT MPHUTATHBAThCH.

IBa ny3npbka B OXHOPORHOH KHIKOCTH, MacCh KOTOPMX IMpeHe-
6pexumMO Majibl, MOXCHO PaccMaTpHBaTh (OPMAJbHO KaK OTPHIATE/bHbe
MacCH, HaJOMEHHbIe Ha MNOJOXHTENbHYI MacCy m Ccpelin B o6beme
nysepbKa:

— — 2
Foplomm
R

232, Ecam 6b map Obl COAOMIHBLIM, TO CHJIAa TArOTeHus Fy=
Mm 3
=Y—p s TAe M=,’3—1:Rp—macca mapa 6Ge3 mnoaoctd. Hanuuue
m’'m
fIOJIOCTH 9KBHBAJNECHTHO MOABAEHHIO CHJABI OTTANKHBAHHA F,=1T,
4
rie ,m'-—--3—::rsp, a S — paccTofiHHe MexAy UEHTPOM MOJOCTH M MaTte-
PHaabHOR TOUKOIL.

’

Puc. 376.

Uckomas cuna F aBAAETCA FeOMETPUYECKOH cyMMOH cua Fy u F,
{puc. 376).
[Mo. Teopeme KOCHHYCOB

F=V F+ F}—2FFycosf =

4 : RS ré 2R3r3 cos
=g ™me ‘/ T"" @=ayn ~ rE= dz‘; ~58-10-* I

~ 233. Uckomas cuna ‘npi{rméﬂuu 6yneT ABAATHCA reoMeTPUIECKOH
CYMMOif CHXl TIPHTSKEHHS, CO31aBAEMbIX OTACAbHBIMH 3IeMEHTaMH Chepr:
Manue sieMeHTH 6; U oy (puc. 377) BLIPE3AIOTCA H3 CHEepH KOHycamu
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¢ BepuuHOM B TOuxke A, KOTOpHE MNOAYHAOTCA NPH BPaIIEHHH 06pae
syoweit BC B20pr1‘ OCH S;,Sz. IMromanu 9nemenrog PaBHBI coorﬁner-’
(AS))o " (AS,)%0 , a X Macchl (AS))?0p " (AS;)2wp
oS a; oS ay COS a; oS a;
Tfie ® — TeleCHHH yroa, Noj KOTOPbHIM BHAHBI 006a 3.JEMEHTa M3 TOUKH
A; p—TNOBEpXHOCTHash NJAOTHOCTb cdepbl (Macca, NpHXOAAwWaAcA HA
€IHHUIYy MOBEPXHOCTH); / a)= / a5 TaK KaK TpeyroabHuk S;0S, paBHO-
6eapenubiit. Cuanl npHTA-
WeHHs, CO3JAaBaeMuie 3Ae-
MEHTaMH, COOTBETCTBEHHO
PaBHBL

CTBEHHO

m(AS\)2wp _ mop

(AS,)2cosa; ! cosqy
"

m(ASy)’wp _  mop

(ASy)%cosa, T cos ay

rae m — mMacca Tena, H Ha-

npaBJeHbl B IPOTHBOMOJOX-

Hble cTOpOHB. WX paBHO-

IeHCTBylollasi paBHa HYJIO.

Puc. 377. [TpoBoas aHaJOTHYHBIE

paccyxaenus Jas  ApYyrux

COOTBETCTBYIOIHX 3JE€MEHTOB cdephl, y6exniaeMmcs, YTO BCe OHH MO-
NapHO KOMIIEHCHPYIOT IpYr Apyra.

ChenosaTenbHO, CHJIa TPUTSKEHHA, KOTOpas JeHCTBYeT CO CTO-
POHHI cepbl Ha Teso, MOMelIeHHOe BHYTPU Hee, paBHA HYyJIo.

3aMeTuM, 4TO JaHHBII pe3yJbTaT CHPaBelauB U HifA Cdepsl KO-
HEYHOH TOJIIMHBL, TaK, €€ MOXHO pas6UTb Ha CKOJAb YrOZHO TOHKHE
cdepuueckne O06ONOUKH, IS KaXIOH M3 KOTOPHIX CNPAaBELJHBO JOKa-
3aHHOE BBIIE YTBEPXIAEHHE.

234. Cuna nputsXeHus paBHA CHae, C KOTOPOH Telo MacChl 7
OPHTArMBAeTCA K LIapy paguyca r ¥ MIOTHOCTH p. BHewnue cion toaumu
3eMaH He OKasbIBAIOT, KaK JOKa3aHO B 3ajgaue 233, Ha TeJO HHKAKOro
JeHCTBHS.

Iostomy uckomas cuaa

4 o
3oerm 4n
F= Y —r—z =9 T Pmr-
Ata cuna y6biBaeT NMPONOPILHOHAABHO 7 1O Mepe NPHOIHKEHHS K LeH=
TPy 3emau.

§ 10. F'uppo- u aspoctaTHKa

235. YpoBeHb BOAbl HE M3MEHHTCS, TaK KaK KOJMHYECTBO BHITECs
HEHHOH BOJAbI OCTAHETCS TeM Xe.

236. PapHOBecHe He HapywWIATCHd, TaK Kak COrJacHoO 3akoHy [lac-
Kaias naBjieHHe Ha JHO cocyna GyaeT BCIOAY OfHHAKOBBIM..

237. 1) Tak kaK KYCOK Jbja NAaBAaeT, BEC BOAbI, BHITECHEHHLI UM,
paBeH Becy CamoOro Jbla HAH moayuuBileiics u3 Hero Boawl. IloaTomy.
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Bojla, O6pasoBaBlIasicA TOCHE TagHHUA J1bja, 3afiMeT 06beM, paBHBLH
06beMy HOrpPY:KEHHOH HacTH Kycka, H, CIEROBaTENbHO, YPOBEHb BOJIBI
HE 'H3MEHMTCH.

2) O6beM mOrpymeHHOH WacT# KYCKA C KamHeM OGOJbINE CyMMb
06beMOB KaMHS M BOABl, MNOJy4uBIIeHCA HOCAe TadHud Jbja. Cuaeno-
BaTeNbHO, YPOBEHb BOXH B CTaKaHe TIOHH3HTCH.

-3) Bec BuTeCcHenHOH BOAE DaBeH BOCY abja {BEC BO3AyXa B ny-
3bIpbKE MOXHO He NpHHUMarh BO BhHHMamwe). IlesTomy, kak u B ciay-
yae 1), ypoBeHb BOLbI :HE HIMGHUTCA .

238. Bec rena, ROCPY;EHHANO B AKHIKOCTH, B HEPBOM cayuae
paBed Py=(d — d,) V; B0 BropoM Tayuse Py=yd —dy V, rie V —
ob6beM TeAa.

Orciona

d= Pyl -—iPyd,y
d==T1""1t72
Py, —P;

239. Toabko B HEGOAbLIIMX BOXOEMAX Jel MOXET YISPKHBATHCA
Ha BeCy C NMOMOUIhi0 GeperoBoil KpoMku. B ueHTpe 60inmoro -gsepa
OH 06s3atenpHO maaBaeT. OTHOIEHHe MIOTHOCTEeH .JARKA M BOAE! PaBHO
0,9. CaenoBatenbHo, 0,9 Bcedl TOAUMHBI JbXAa HaxoguTcs B Boje. Pac-
CTOSIHME OT NMOBEPXHOCTH JbNa O BOLL Pashro 1 .

240, IMocne cHATHA KaMHA KOpPOOxa CTaJja Jerde Ha BeC KaMHf, H,
CNeJ0BaTeNbHO, 06beM BHITECHEHHOH €0 BONH yMEHbUMMICA Ha BeJu-
uuny V| = P/d,, rae P —Bec kaMua, d, — yaeabHui Bec :Bomul. Tlpu
NOrpyXeHHH B BOLYy KaMeHb BHLITECHHT 06beM BOIb, PaBHBIH CBOEMY
o6beMy V,= P/d,, rie d,— ynenvrei#i Bec Bewecrsa kaMHa. Tak kak
dy > dy, 10 V| > V,. CiaenoBaresttio, ypoBOHb B0 B Yallle MOHU3HTCA.

241, B o6oux cayyasx paboTa HacocOB ONMHAKOBA, TaK KaK OXHO
M TO Xe KOIHYECTBO IepeKayaHHOH BOJbl NOAUHMAETCS HA ONHY U
Ty Xe Bucomay.

242, T-obpasHas purypa ycroH4uBO CTOHMT Ha AHE MyTTOrO cocyna,
TaK KaK TIEPNEHIHKYJED, ONYIIEHHbLIH M3 LEHTpa THXKETTH (Hrypi,
He BBIXQIHT .33 IIpeiedbl IJIOMaAH onopsl. Ll .Mepe HaumBaHHA BOAbI
B cocyn Oyaer pacTd BhHITAJKHBAalOIad CHaIa, AeHCTBYlonas Ha NpAMo-
YrOJbHHK (TpeinonaraeTcs, 4TO BOJA MMeeT BO3MOXHOCTH IIOLTEKAThb
noa ¢urypy). Ilpn ray6use Bogn B cocyle, paBHO# 0,5a, cymMma Mo-
MEHTOB CHJ, CTPEMSIIHXCA NMOBEPHYTb TeJO IO YacoBOil cTpedke, 6yret
paBHa CyMMe€ MOMEHTOB CHJ, CTPeMsIHXCS JIO-
BEpPHYTb TeJO MNPOTHB 4acoBoH cTpeaku. Ilpu
JajabHelmeM 3alOJHEHHH COcyAa durypa ymazer.

243, Inuna TpyObl X HaHAETCA U3 YCJOBHS
dx = dy(x — h), BbHIPaXaIoOWEro paBeHCTBO ja-
BJeHHuH Ha ryOHHE HIKHErOo KOHLA TPyObl. 3aech
dy — ynenbHbIH BeC BOJbI.

Orciona

__doh .
X = —E;-:'—‘-i—' =50 cn. Puc. 478.

244, BuineauM BHYTPH JKHIKOCTH CTOAGUK BbicOTOH A (puc. 378).
VpaBHeHue JIBHEHHS 3TOr0 CcToab6HKa uMeeT BUE: ma = mg — pS,
rae m=pSh—Macca KHIKOCTH, a p — JaBleHHe Ha raybuue A,

CaenoBartenbHo, p = ph (g — a).
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245. B COOTBETCTBHM C pemIeHHEeM 3ajgaun 244 BHTaAKMBAOIMAg
cnaa MoxeT OBITh 3amucaHa caenylowuM obpasoM: F=pV (g — a),
rae V — o6beM nOrpyxeHHOH 4acTH Teaa. Y paBHEHHE ABHXEHHS NAa-
Baomero Tena Maccet M umeer Bux: Ma= Mg —pV (g —a).

M
Otciona V = —, KaK 4 B HENIOABHXKHOM cocyke. Teao He BCnawBeT.

246. Ecau 6b 6ak MOKOWJCH WM JABHrajics paBHOMEPHO, TO AaBae-
HHE HA ray6uHe A paBHfNOCh Obl p, = pgh. )
Apyrofi cTOpOHH, ecan Ob 6ak IBHrajcs YCKOPEHHO, a cBAd
TAMECTH OTCYTCTBOBaJa, TO jaBjeHHe B TOouke A Onao GH paBHO
p:=pal. ViMenHo Takoe JnaBieHue, B COOTBETCTBHH CO BTOPHM 3ak0-
roM HbloToHa, coo6muno 66l cTOAGUKY XHUAKOCTH AaHHH [ TpeGyemoe
yCKOpEHHe a.

PU YCKOPDEHHOM JBHieHHWHM 6aka B none TAXKECTH BO3HHKAET Kak
laBAeHHE p;, TaK M JaBieHue p,. Coraacmo sakony Ilackans naBaenne
E KHAKOCTH OJXMHAKOBO IO BCeM HampaBieHHfM. [103TOMYy RaBaeHms
Pi M p; CKIAAHBAIOTCA, M pe3yJbTHPywLuee JaBjeHHe B Touke A
p=p(gh+al).

247. Wcnoab3ysl 3aKOH COXpaHEHHA SHEpPruH M 3aKOH ApxuMena,
APUXOAHM K YPaBHEHHIO

mgx = (% nR3p — m) gh,

rie p — IJIOTHOCTb BOJB, a X — HCKOMas BLICOTA.
Orciona

R
m

248. Ecan ypoBeHb BOAbB B COCYJax OAHHAKOB, TO H YPOBEHb
PTYTH JO TOTO, KaK MOJOXHJIH KyCOYeK HepeBa, 6yleT OAHHAKOB.

BHecenne B cocyl Kycouka JepeBa COBEpIIEHHO PaBHOCHJABHO 10~
AMBAHHIO KOJHYECTBA BOJAB, KOTOPOE BHITECHAETCS 3THM KYCOYKOM,
T. €. KOJIMYeCTBa BOJb, PaBHOro emy mo Becy. CuaenoBaTenbHO, ecau
CeueHHe COCYNOB OJHHAKOBOE, YPOBHH BOIB H PTYTH B OGOHX COCyAax
6yayT coBnanarb.

Ecau e ceyeHHs He OJAMHAKOBB, TO Boja GyaeT CTOATH BHIIE,
a pTyTh HHXNE€ B TOM COCyjle, CEYeHHe KOTOpOro MeHpme. IJTO mpo-
H30iiieT NoTOMYy, 4TO JN06aBieHHe ORHHAKOBLIX MO Becy (H MO 06beMy)
KOJHYECTB BOAW B COCYJAH C Pa3HbIM CEUCHHEM NpPHUBEAET K Pa3sAHIHOMY
YBENHUCHHIO NaBJeHHS Ha MOBEPXHOCTb PTYTH.

24), locae onyckanus KkyOHka BO BTOpOM cOCyZl ypoBeHb PTYTH
B 060X cocynax NMOBHLICHTCA HA BENHYMHY X M 3aiiMeT NoJaoxeHne AB
(puc. 379). : ‘

Heob6xonumas BmicOTa ctoa6a BOAB BO BTOPOM COCYHAe ONpeae=
A%eTCS PAaBEHCTBOM JaBJjeHui, Hanmpumep, Ha ypoBHe CD:

v+ x) p1g ="hp2g,

TA€ p; — NAOTHOCTb DTYTH, py— IUNIOTHOCTH BOJB. Y MOXHO HaiiTH,
BCNOAb3YS COXpaHeHHe 06'beMa PTyTH:

(x + y) Sl = V2v
FEC Vz"" 06BeM PTYTH, BHTeéHﬂeMHﬁ KY6HKOM, NnocA€ BJAHBAHNA BOAM,
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Fcau BOJA UEAWKOM NOKPHBAaeT Ky6uk, TO MO 3axOHy ApxuMena
Vapo€ = Voprg -+ (Vo— V3) pog, ThE po— MAOTROCTB. Kenesa. Pemas

_ P1(Po—p2) Vo
ypaBsHeHud, TOAYuHM b = ps(pr—p2)
S

5

—

0l e

N 774 § N J-l-- S R
S S e

L /
Puc. 379.

Ecau e Boxa He NOKpbIBaeT Kybuk, TO aaxou ApxuMena sanumercs
B Bue Vo = Vop,8 4 hSpyg, rae S= V — MIOWAAb TPaHH Ky-

6uxa. B sToM caywae uckomas BhICOTa h=P°—V°B.
P2 (31 + Vi )
lMepBoe pemenne cnpasenanso npu S; < % V23, pro-
1 — Po.

oe NpH S M V2/3_

POE MPH 51> < i —po) 0
250, M3 paBeHcTBa MOMEHTOB

ornocmenbno Toukn A (puc. 380)

AeHCTBYIOIMHX Ha AOCKY CHJ, HMEeM:

P, (l-—-a—--—)cosa=

2
_ P( 1 _a) cos a Puc. 380.

2

rne Py = Sxdo, a P=Sld, S— naowans nonepeyHoro ceueHus 10CKH,
— yleabHbIH BeC BOAHI.
Orciona

x.=(1—a)i]/(z—a)2—d;:1(z‘— 2a).

Tak kak x < [—a, TO UMEET CMBICA TOABKO OHO pemeHHe:

x=(l—a)—V(l—a)2 ——d‘ioz(t-.za).

17 B. B. ByxoBuer n ap. " 957



251. laBnennme Ha «mHO» cocyna paBHO pgh. Cuaa, ¢ kotopo#
3aIUTPHXOBAHHAA YACTb MHUAKOCTH (puc. 381) maBMT Ha cTO., paBHa
pghn (2Rhtga — h?tg%a). Ilo Tperbemy 3akoHy HbloTOHa Takas me
cula JEHCTBYeT Ha MHUAKOCTb. YCAOBHE PABHOBECHA XHUAKOCTH B MO-
MEHT, KOTJa COCyl MepecTaeT XaBHThb HA CTOJ, MMEET BHJ;

P+ P =pghn 2RhtZ a — h2tg?a),
rie P, —Bec 3alITPUXOBAHHOW 4acTH

WHUAKOCTH (yCEYeHHBIH KOHYC MHHYC
06beM HHIAHHIDA):
/ 7 P =t8% (npr g n (R—nigayr 4
. l ; + 7R (R—htga)) —pghn (R—h g 7)1,
7 T 7 Orciona
P = .
Puc. 381, rgh tga(R-—h_%g_a)

252, JIBuKeHHe KHUAKOCTH B CHPOHe obecneuHBaeTCss CHUAAMHU Clie-
TICHHS. MEXJNY SNeMeHTaMu KHUIKOCTH. XKMAKOCTb B NJIMHHOM KOJAeHe
nepeBellHBaeT XUAKOCTh B KOPOTKOM KOJEHE, YTO H TMPHBOIUT K €€
nepekauke. Ha ocHOBaHHM 3TOrO MOXHO OblJIO Obl MPEXMOJOXHTH, YTO
C NOMOUIbI0 cHGOHA MOXHO IepeKauuBaTh BOLY YEpe3 CTEHKY JoGoi
BbICOTH. ©aHako 910 He Tak. [Ipu Buicote moawvema B 10 u naBaenue
BHYTDH JKUAKOCTH HA 9TOH BHICOTE CTAHOBHTCA PaBHHIM Hy.o. [Tpu sToM
ny3sIpbKH BO3AYXa, BCerga MMelouHecs B BOJe, HAUYHYT PaCLIMPATLCA
H BoisiHOH cTOA6 6yner pasopsaH. HeiictBre cudoHa nmpexpaTurcs.

253. Cuauana npu6op Gyner AeiicTsoBaTh, kak cudou. Boxa Gyner
BbIJIMBaTbCA Yepe3 Y3kylo TPYGKy B BojoeM. 3aTeM uepe3 A MPOCKOUHMT
nysbipek BO3AyXa H pa3feJHT B BepXHeM KO-
JeHe XHAKOCTb Ha ABe 4acTH. KuAKOCTb mocae
9TOTrO0 MEPECTaHEeT BbIIHBATbCH.

254, [laBneHHe BOAbl HEMOCPENCTBEHHO MOX
NIOPHIHEM KaXJOro Hacoca MeHblIe aTMocdepHoro
Ha BeauunHy pg (H- h), rae p— mJIOTHOCTB
Boanl [ToaTOMY, YTOGH yRepKaTh NOPIIEHb, HYXHO
TAHYTb €ro KBepxy ¢ cuioii F=pg (H-+h)S,
rae S — niomaab MOpUIHS.

CuenoBaTtenibHO, ¢ Goablueii cuiaoil Heo6xo-
IMMO TAHYTb T€ IOPIIHH, IJIOLAAb KOTOPBIX
6oabine. — ]

255, JlaBaeHue Ha OHO paBHO p = pg (H 4 h) - — - - — -
(puc. 382). C gpyroit CTOPOHBI, TaK Kak COCYI i

UMAHHAPHYCCKHE, p = — R;ng . Puc. 382.

Beicoty # MOMHO ONpeneauTb, NPHPABHMBAK JAPYr APYLY CHIBI,
AeHCTBYIOIIME HAa MOPILUEHb:
pghn (R2?—r?)=P.
Orciona . p )
, r
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256, UTO6b MHAKOCTh He BBIIWBAMACh, COCYAY NOMKHO ObITH COO06-
LIEHO TaKoe YCKODeHHEe, NPH KOTODOM NOBEPXHOCTb JKHJKOCTH 3aiMeT
noJoxeHHe, n306paxeHHoe Ha puc. 383. MaxkcuMaJbHbIH 06bEM KUIKOCTH

paseH . Macca Bceii cucTeMbl paBHa M—]—%% p. Heobxoaumoe

c
2l
YCKOpEeHHe OMpejeJseTcs U3 YCJIOBHA, YTO CyMMa CHJ, JIeHCTBYIOLIMX
Ha Maablf  9JEMEHT  KHIKOCTH
Macchl Am y nOBepXHOCTH, Hanpas-
JeHa TOpH30HTalbHO (pHC. 383).

[To BropoMy 3akoHy HbloToHa
Ama= Amgtga.

CienoBaTenbHO, HCKOMas Cuia

beS b
(5] s

257. B HmkHe#l nonoBHHE Ka-
Mephl 3aMOJHAITCA 60Je® MIOTHHIM Puc. 383.
BO3nyxoM. B Bepxueii monosuHe on
nokuxaeT kamepsl. JlaBjeHHe NOCTENEHHO BBIPABHMBAETCHA, M MalMuHA
6yner pa6otaTh JHIIb A0 TEX NOP, HOKA PA3sHOCTH HaBJEHHH MeMXIy
NOJNOBHHAMH coCyfia 6yneT AOCTaTOYHO AJA NOJHATHA BOXB MO TPyGke
B BEPXHIOIO MOJOBHHY COCYIa.

258, B naHnoM cayyae KoJeco He CHMMETDHYHO M JaBJAEHHE BO3AyXa
Ha MpaByl0 YacTb KoJeca OoJblle, 4eM Ha JeBylo. M36biTouHas cuia
ZlaBJCHHA, AeHCTBYIONIAas HAa IPaBYI0 YacTb Kojeca, paBHa F = (p,— p,) S,
rie S — njowajab NOMEPeYyHOro ceueHHs kaMephl. Bec e 3amoaneH-
HBIX BOLOH Kamep He MoxeT mnpeBnimare P =pgSh. Tak kax

hg”'—P—g—p’—, 10 F> P

Koneco HauHeT BpamaTbCcs NpPOTHB uacoBoit crpeaku. Ilosatomy
KaMepel 6yAyT MOAHMMATbCA M3 HHMHEHR 9acTH COCYZa B BEPXHIO0 Ha-
nonHeHHble BoO3nyXoM. Koseco 6ymer BpamlathCs NpPOTHB YacoBOH
CTPENKH A0 TeX NOp, MOKAa yMEHbUIMBLIAACS DPa3HOCTb JABJEHHH He
CTaHeT HEeXOCTaTOYHOH XA TOro, 4TOGH MOAHATH BOAY Ha BHICOTY /.

259, B uuauHapuyeckoM cocyne ZHO OTMafeT BO BCeX Tpex cay-
yasx, TaKk KaK CHJA JaBJEHHA HAa JHO COCyAa CBepxy Oyner Kawmiblit
pas pasHa 1 kI, B cocyze, cyxuBaiomeMmcs KBepXy, AHO OTHameT
TOJbKO NPH HAJNMBAaHHM Macaa, TaK Kak gpoaem, Macaa 3xech Gymer
Bbllle, YeM B LMAUHAPHUECKOM cocyxe. B cocyne, pacmupsiomemca
KBEpXy, [QHO OTNAajeT NPH HaIMBaHHM PTYTH, KOTOpas Gyner CTOATb
BhIllE, 9€M B IHAHHIPHYECKOM COCYNe, @ TAaKKe NMPH ONMyCKaHHU THPH,
BeC KOTOPOH pacnpenenuTcs B AAHHOM CJAydyae Ha MEHbIIYI0 MIOIIanb,
YyeM B OCTaJbHBIX IBYX CJAydasx.

260. ITokasanus BeCOB yBeJNHYATCSl, €CAH CPEAHAS MAOTHOCTb B3BE-
LIMBAEMOrO TeJa MeHblle MJAOTHOCTH Pa3HOBECOK.

[Moxa3aHnss BecOB YMEHbINATCHl, €CAH CPEeAHAf TJAOTHOCTb Teda
6oablie MIOTHOCTH Pa3HOBECOK.

B cayuae, ecan pasHOBeCKM H TeJNO HMEIOT OJMHAKOBYIO CPENHION
IVIOTHOCTb, PaBHOBECHe BECOB He HapyUIUTCH.

261, UenoBek He MNOCTHI CBOEH MLieaH, TaK KakK, yBEAUYHB BHITaJ-
KHBAIOILYI CHIAY, OH BMeCTe ¢ TeM ©OoJjee 3HAUMTENbHO YBENUYHN Bec
CBOeH HOWH (MJIOTHOCTb CKATOro BO3XyXa B KaMepe Goablle MAOTHOCTH
Hapy»XHOro BO31yXa).
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262. McTunHBIE Bec Teaa .

P= P;-l—do(V _.’;L)zsm,ls.r.
1

JlonymenHas OTHOCHTENbHAsA OWUGKA B NPOUEHTaX PaBHA

P—P,
P

263, [Ipu u3MeHeHHH aTMOC(EpHOrO faBJAeHHA apXHMENOBa CHJA,
IeficTBylomas Ha 6apoMeTpH CO CTOPOHH BO31yXa, MEHAeTCH KakK H3-3a
u3MeHeHHs INIOTHOCTH BO3JyXa, TaK H H3-3a HU3MeHeHHs o6beMa 6apo-
METPOB NpH H3MEHEHHH YPOBHeil PTYTH B UX OTKDHITHIX YaCTAX.

[lpn yuete Bcex ycaoBuil 3amaun GapoMeTpHl HMEIOT He TOAbKO
ONMHAKOBHIi Bec, HO H OfMHaKOBHil 06beM. IlosToMy nas Kaxaoro
H3 HHMX HM3MEHeHHe BHTalKHBawoIlell CHAB H3-32 NepBOfi NpPUUHHBL
onuHakoBo. Mamenenrne e o6beMoB Gyner pasauuno. B U-o6pasnom
GapoMeTpe 1 M3MEHEHHS PAasHOCTH YPOBHeH Ha onpelel]eHHYI0 Beld-
YHHY YPOBeHb PTYTH B KaXIOM KOJEHE JO0MKEH H3MEHHTbCH TOAbKO
Ha MOJOBWHY 9TOH BeauuuHel. B wameunom GapoMeTpe ypoBeHb PTyTH
B valle 1 e igeTcd He3HaYuTeAbHO, a B Tpy6Ke — MpakTHYECKH Ha BClO
BEJIHYMHY H3MEHEHUSi PpasHOCTH ypoBHeil. [IpH 5TOM, HacCKOJAbKO H3Me-
HUTCA 00beM PTYTH B TPyOke, HaCTOAbKO e OH JOMKEH H3MEHHTbCH
H B Hae. :

CrenoBaTeabHo, Jaa daleyHoro 6apomeTpa uaMeHeHne o6bema 6y«

Iet BiaBoe Goabme, yeM aas U-o6pasHoro (mpH OjMHAKOBRIX AHAMETPax
Tpy6ok). Ilpn noBmeHHH paBaeHus o6beM uvameuHoro OGapomeTpa
cTaHeT MeHbmie o6bema U-oGpasHoro, cuna Apxumena, AeiicTByioinas
Ha yameuyHni# GapomeTp, Takie CTaHeT MeHblle, H NMO3TOMY OH ‘Hepe-
BECHT. :
264. HopmaabHoe aTmocdepHOe naBiaeHHe paBHO NMPHGAH3HTENbHO
1 «ljes?. 3Hauut, Bec aTMocdepHOro CToAGa BO3AyXa IJIOUEAALIO
B 1 cu? paBen 1 x/. 3Han nNOBEPXHOCTb 3EMHOrO IIapa, MOXHO MOX-
CYHTaTh BeC Bced aTMocdepH 3emiau. , '
3 TMosepxHoCTb 3eMau S = 4nR?, rae R = 6370 x.u — cpennuit paguyc
eMJTH. ‘

Bec atmocdepn P=~4nR2.1 5{—1;'.:5. 1015 7.

.~ 265. B cayuae, korza ueloBeK CTaHeT Ha MaTpall, €ro BeC pace
NpeleauTC Ha MeHbIylo Muoumianb (MAomaZb CTynHel), 9eM B cay-
gae, korma oH Jasmxer. [lostoMy cocTosiHHe paBHOBECHSI HACTYNHT
B mepBOM Cayuae npu GoablleM XaBJAEHHH BO3AyXa B MaTpaue, ueM
BO BTODOM.’ .

266. PaccMOTpHM NEepBOHaYaqbHO HAKAY3HHYI0 BO3NYXOM KaMmepy
(puc. 384, a, usobpawawouuii kamepy B paspese). J[as paBHOBecHs
yuactkos kamepu AB u CD, oueBHIHO, HEOGXOAHMO, 4TOOBI HaTAMe-
HHe PpaCTAHYTHIX CTEHOK KaMepn 7 YpaBHOBELIMBAaAO H3GHTOTHOE
AaBleHHe BHYTPH KaMeph p.

Tenepb -paccMOTpUM CHJBI, ACHCTBYIOUIME HA YHAacCTKH KaMepol
AB u CD B ToM cayuae, KOTia KaMepa HajeTa Ha HarpyXeHHoOe KoJeco
(puc. 384, 6). B Bepxueii wacTH kaMepH pacmpenejieHue CHJ, AeHcT-
BYIOLIHX Ha yuactok AB, cyuecTBeHHHM 06pa3oM He. MeHsieTcs. Buuay
noaoxenune Gyner Tenepb nHbiM. Ha yuacrok CD 6yneT neiicTBOBath
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ynpyras cuia €o CTOPOHH 06013, paBHas Harpyske, NPUIOKEHHOM
K koJecy (BeC Kojdeca M 4ETBEPThb Beca aBTOMOGHAA).

" Ilox BausHHEM STOR ROMOMHMTEABLHON CHAH KaMepa CIIOUMBAETCH,
M yrol MemAy CHNaMH HaTskeHus pesuHn 7 yseauuusaercs. Cym-
MapHasi CHAAa HaTsDKeHus, fedcTBylomas Ha ywactox CD, yMeHbuiaercs,

Puc. 384.

W TOSTOMY H36HITOUHOE AaBjeHHe BO3JyXa B KaMepe ypaBHOBEUIMBAeT
KaK CHAY HaTAKeHus, TaK W BEC KOJECa W 4acTH aBTOMOGHIS.

WMrak, o60x He majnaeT BHH3, TAK KAK OH MOAAEPHUBAETCHA H36HI-
TOYHBIM AaBJEHHEM BO31yXa B kamepe.. B Bepxuefl wactu xamepu 3710
H30LITOYHOE NaBJEHHE YPaBHOBEUINBAETCS HATAKEHHEM CTEHOK KaMephl,
B HHXHeil e 49acTM OHO ypaBHOBELIMBAeT Kak yMeHb- = = 0
LIMBIIEECS HATAKEHUE CTEHOK, TaK W CHAY, MPHJIOKEH- .

HY©0 K KoOJecy.

267. Cuna Ha enuHHLY ALJHHBL, C KOTOpoH pacra- _-.,;4,.:61
HYTa CTeHKAa UMAMHIDUYECKOH HacT# KOTAAa B HAMPaB- - \)<:,_’:_J)
JEeHHH, nepneHAnKyaAspHoM ocu kotaa OO, paBHa oo}

: : e
2RI -0
Si= R p=pR, };/J")»,ll
21 7 T
rae 2R! — naomanp ceuenus kotaa ABCD, a p — na- ://:.”/:‘,
BAeHHe BHYTpH .koTaa (puc. 385); 2RIp — cuna, peit-- C'%L/"'
CTBYIOIHAS HAa MOJOBHHY UuaAMHApA (cM. 3amauy 122): 1z

MakcumanbHoe 3HaYeHHe CHJB, NPHXOAslelica Ha YIZT X="7y
€AMHHIY AANMHB ChEepHYECKHX AHHIL, MOXKHO HAaHTH no L
dopmyae 4

fom TR PR _ 1 '
TR P T T g

CaezoBareabHo, chepuueckve AHMIA Moryt Buw-.  Puc. 385.

nepxatbh BABOe O6oJbllee XaBJieHHe, HeM IHAHHADH- -

uecKas 9acTb KOTJa, NPH ONHHAKOBOH TOAmMHe cTeHOK. UYTo6Hm mnpow-
HOCTb KOTJIAa OblTa OAMHAKOBOH BO. BCEX WACTAX, TONIMMHA JHHIL MOMeT
6bITb B B pa3a MeHblIe TOMHHE LHAHHIPHIECKNX CTEHOK, T. ¢ 0,25 cu.
© 268.. PopmMa «OTJA AOMKHA GbITH TaKOH, YTOGH CHJA, NPHXOAALLAAC
Ha eAHHWLY JAAMHBE CedeHHs KOTha, Oblia  HauMmeHblyeH, IdTa cuaa
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S .
r= —Er- , Tae S — MAoIWanb CeYEHUSA KOTA3, [ — HEPUMETP CceueHud,

p — AdBJeHHE mapa.

Cuna f 6yzer MHHHMaAbHOH, eciau OTHOLIEHHE MJIOWIAAH CeYeHHs
K NepuMeTpy CeueHH MHHHMAJbLHO. : )

Kak u3BeCTHO, 9TO OTHOLIEHHE HMEeT MHHHMaJbHOe 3HaueHue HJs
kpyra. MaBecTHO Takie, 4TO ceyeHue cdepbl A060H NIAOCKOCTHIO AaeT
kpyr. MostoMy HauBnropueiimas ¢opMa KOTIa B CMBICAE NMPOUYHOCTH —
910 cdepa.

269. «[ToToN0OK» CTpaToCcTara ompeneaseTcss He MaKCHMaJAbHOH BbI-
COTOH, Ha KOTOPYIO MOXET MOAHATHCA CTPATOCTAT, a TOH BLICOTOH,
npu cnycke ¢ KOTOpPOH obecmeunBaeTcs «0Oe3omacHas» CKOPOCTh MPH-
3eMaenus. Kak H3BeCTHO, 000/I0YKY CTPAaTOCTata 3amOJHSAIOT JErKUM
rasoM (BOLOPOAOM MJIH TreJHEM) TOJbKO HaCTHYHO, TAK KaK IO Mepe
noj’beMa CTPATOCTaTa 3anojHANUMA ero 060J0UKy ras pacluupsaercs,
BbITECHAA U3 000J0YKH BO3AYX. ITO MNO3BOJACT NMOANEPAKHUBATH NMOABEM-
Hyi0 CHJYy MpUMEepHO NocTosHHOH. Ha HekoTOpO# BHICOTE ra3 3amOAHHT
Becb 06beM 0GoaoukH. OnHAKO M NOCAe 3TOTO MOABEMHAs cuaa cTpa-
“TOCTaTa IMpOAOMKAET BO3PACTaTh 3a CYET BBITEKAIOLWIErO H3 HUKHEro
oTBepCcTHA 06004KH rasa. [Ipn sToM Bec cTparocratra yMeHbIaeTCs.
Toabko mocie. YyTeYKH HEKOTOPOro KoJAl4YecTBA ra3a H3 0060JOYKH
CTPaTOCTAaT JOCTHIHET <«IOTOJKA».

Jas cnycka cTparocrtaTa HeoGXOAMMO JONOJHHTENbHO BbIYCTHTD
HEKOTOpPOE KOJHMYECTBO rasa uepe3 BepXHMil kuaamaH oGosouxd. Has
NAABHOTO CNyCKa MOJAbEMHas CHJIA NOJKHA GBITh JNHIIL HEMHOTO MeHblie
Beca crparocrata. Ha Manoit BBICOTE CKOPOCTb CHHXKEHHS OKaXeTcs
CAMIIKOM 6OJbIIOH, TaK Kak 06beM ra3a yYMEHBIIHTCH, a KOJHYECTBO
ero 6yneT MeHbIIHM, 4eM npu moxbeme. CO6pachiBaHueM Gannacrta 1o-
CTHI'IOT yMEHBIUEHHS CKOPOCTH CHHIKEHHS.

§ 11. T'uapo- M aspoauHamHka

270. O603naunM uepes h paccTosiHHe OT ypPOBHA BOAb 1O BEPX-
HEro OTBEPCTHS, Uepe3 X — HCKOMOE PacCTOsHHEe OT COCYyAa 10 TOUKH

Puc. 386.

nepeceuenus CTPYit NO TOPU3OHTAAH H Uepe3 Yy — paccTOAHHE OT
YPOBHA BOAW B COCyAe A0 TOH xe TOoukH (pHC. 386).
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Touka nepeceueHun CTpyil 6yneT OCTaBaTbCA Ha OXHOM MeCTe, eCaH
ypOBeHb BOXH B COCyZAe He. n3MeHseTcs. Jas 9Toro Heo6X0ZHMO, YTOObI
Q=Sv,+8v, rie v,=V2%h n v,=V2g (H~+ h)— ckopoct
HCTeueHus CTpy# uz otBepcruit.

Ha ocHoBaHuM 3akOHOB KHHEMaTHKH

2 2
. gt gt
X=ut,=uyy U y= h+-2_1=/1+1-1+__2_2_,

rae ¢, u f; — BpeMeHa «MajeHuA» BOAbLL-OT OTBEPCTHH N0 TOUKH Hepe-
ceueHus CTpyH.
Orciona

_1(@ .2
""2(7752“” Q?
1/ 0 2gS?
,::7(__—_22332 4 H? %2 ):130 e,

)= 120 cx,

271, CxOpOCTb UCTEUeHHs BOXbI U3 oTBepCcTHA v = ¥ 2gh. UMnyabc
CHAbl, JNeHCTBYIOIEH CO CTOPOHBI COCYAa Ha BHITSKAWILYIO BOLY,
F At = Amv, rpe Am = pSv Af — Macca Boabl, BbITEkawolas 3a BpeMs Af.
CuenoBarenbHo, F = pv?S =2pghS. [llaBaenne y aHa p = pgh, u no-
srom’l\_f F=2pS. Takas we cuna AefiCTByeT CO CTOPOHH CTPYU Ha COCYI.

akuM 06pa3oM, BOAA AEHCTBYET Ha CTEHKY C OTBEPCTHEM C CHJOM
Ha 2pS MeHbluel, 4YeM Ha NPOTHBOTOJOXHYIO, a He Ha pS, KaK MOTJO Gbl
NOKa3aTbCA Ha NepBbIt B3rAAA IDTO CBA3aHO C yMEHbLIEHHEM NaBJaeHHs
Ha CTEHKY C OTBepCTHEM BCJAeACTBHe GoJblieii CKOPOCTH TeueHHs BOLMI.
Y 9TO#H CTeHKH.
Cocyn npujet B jgBHMEHHe, ecad kQ < 2pS uau

%ghS
-

272, Ilo BTopoMy 3akoHy HbloTOHa 06s3aTeqbHO AOMKHO MMETb
MecTo paBeHCTBO pS, = 2pS. Ciie0BaTeNbHO, IPH HCTEUEHHH KHAKOCTH
Yepe3 TpyGKy NJOLIaib IONEPEYHOro CeyeHUs CTPYH JAOMKHA YMEHb-
IIHTHCA B JBAa pasa:

s=3o
5

310 CxaTHE CTPYH O6DBACHAETCA CAEYIOLIHM 06pa3oM.

Kpaiihue CcTpyHKH XHAKOCTH, MOIXOAfAliMe K TPyOKe CBepXy, He
MOT'YT BCJAEACTBHE HHepUHH OGOrHyTb KpaH TPyOKH, BIJOTHYIO HpH-
Jeras K CTEHKaM, H CTpeMATCs K UeHTpy cTpyu. Ilox naBaenueM vacTHi,
HAyIHMX GJAHKe K LEHTPY CTPYH, AMHHH TOKA BHIIPAMJSAIOTCSH, H CYXEH-
Haf CTPy# KHMAKOCTH TedeT BJOAb TPYOKH.

273. ITpeHeGperas pa3bpbi3riiBaHHEM BOJbI, Mbl TeM CaMbiM CYHTaeM
{lnap CTpyH o cTeHKy a6comotio HeynpyruM. [lo BTOpOMY 3aKoHy

bIOTOHAa H3MEHEeHHe KOJNHYECTBAa IBHXKEHHA BOABI 3a BpeMs Af paBHO

k<

2
Amv=F At,rne Am =p l“:— vAf —Macca Bojbl, NPOTeKIas 3a BpeMa Al
yepe3 nonepeyHoe cedeHue TPyOKH.
Orciona 5
F= Pn4 vt~8 7,
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274. Mpu gBuKeHuH rasa- no Tpy6e: (puc. .387) KOAMUUECTBO ABHKE-
HuUfl He MeHseTcA IO BeAUYHHe;, HO MeHAeTcs MO HanpasJeHHIO.

3a exuHHLly BpeMeHH uepe3 momnepeuyHoe cedeHHe / BEpTHKAAbLHOTO
KoJeHa TPyOGH MPOXORHT Macca pSv, KOTOPAas NPHHOCHT ¢ CO60H KoaH-
4eCTBO ABHKEHHA P; = pSUV;, Ile V; — BEKTOP CKOPOCTH TeueHHs rasa
B BEPTHKAaAbHOM KOJEHe, YHCJAEHHO
paBHbIH 33aHHOK CKOPOCTH v.

-3a To e BpeMa uepe3 ceyenue //
YHOCHTCAI ~ KOJAHYECTBO  JIBHXEHHS
P, =pSvv,;, e Vy— BEKTOp CkoO-
POCTH B. TOPH3OHTalbHOM KOJEHe,
TaKKe 4YHCJAEHHO PaBHM v. -

- WameHenue KkoaHUECTBA - ABHKE-
HHfl PaBHO MMIOYyJbCY CuAb F, nefi-
CTByIOIeH €O .CTOPOHH - TPy6n Ha
ras: F = pSvu (v, —v,). [lo Beanuuue

A F =S¢ ve.

[~ ITo TpeTbeMy 3akony HbioToHa
c Toif ke cuaoif Tas ‘pedcTByeT Ha
Tpy6y. DTa cuna HampaBAeHa B CTO-
pbng, NPOTUBOTIOJNOKHYI0  H3rHOY
' TpyO&L. :
Puc.. 387. 275. HauaabHas CkOpOCTh- BOXH

oTHOCHTeAbHO aonacTh v=V 2gh —
— oR. MMosToMy 32 exuHHMIy BpeMeHH O JAONACTb yAapAeT Macca BOXM
m =pS (/2gh — oR). CKopoCTb BOIH OTHOCHTEALHO JNOMACTH MOCAe
yaapa paBHa 0, TIO9TOMy H3MEHEHHE KOJNHYECTBA ABHMEHWA BOAM 3a
epunuuy ppeMeHH pasio mvu. Ilo BTOpoMy sakony HbloTOHa HckoMas

cuna

276, B nmepBhili MOMEHT CyZHO HauHeT ABHIaTbCA BAPABO, TaK .KakK
BaBJeHHe Ha NpaBuii GOPT yMeHbIIAETCA Ha BeaHuHHY, 2pS, rae p —
LaBlieHHe Ha ray6uHe npoGouHH h, a S — ee maowanb (cM. 3agauy 271).
Ilocae Toro, Kax cTpys BOAH AOCTHTHET MPOTHBOTIOAOKHOH CTEHKH, Ha
9Ty CTEHKY HayHer aeiicTBoBaTh cuaa F = pSv?, rae v — ckopocTh
CTPYH QTHOCHTENbHO CyAHA (cM. 3anauy 273). F Heckoabko Goabiue 2pS,
1aK kaK v >V 2gh u3-3a TOro, UTO CYIHO ABHKETCA HaBCTPedy CTpye.
B:pesyapTate ABHM(EHHE HauHET 3aMEAAATBCA, . -

277, CKOpPOCTb TeYeHHs KHIAKOCTH B TPyOKke NOCTOSIHHa MO BCeMY
CEUEHHI0 B CHIY Manoii CXHMMaeMOCTH KHAKOCTH H HEPaspHBHOCTH
¢Tpyw. dTa ckopocTh paBHa v =V 2gH. , S

CKOPOCTb KHMAKOCTH B COCyXe O4YeHb Maja M MPakTHYECKH DaBHa
HYZI0, TaK KaK IJIOIAb COCYyAa BO MHOro pas Goablue mnjaouiaau ce-
yeHus TPyOKH. )

CuaenoBaTteqbHO, Ha IpaHHLe COCYA — TpyOka AOMKeH GHTb CKayoK
‘AaBJEHHA, KOTOPbIH MH 06o3HauuM 4epes. p, — p,. PaGqra cua Rasae-
HHS BHI3LIBAET M3MEHEHHe cKopocTu oT Hyas no V 2gH. .

Ha ocHOBaHHH 3aKOHA COXpaHEHHS SHeprHM :

Amo? .
5 = (Py = p2).S Ah,
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fae S — naomanb ceaeHus TPyOku, Ak — BHCOTA MaJAOro s.nemeura
WUAKOCTH U Am = pS Ah — Macca 3Toro smemeura.
CaenoBaTteabho,

v2
'9—2—=P|—Pz—PgH

M3-3a NOCTOAHCTBA CKOPOCTH TEYEHHA NaBaeHHe B TPyOxe MeHdAeTCK
1o 32KOHY ) '
p=po—0g (h—x),

KaK ¥ B HEMONBHXHON JXMIKOCTH. Py — aTMOCHEPHOE NABACHHE, 2 X —
paccTosHue, OTCINTHIBAEMOE OT BepXHEro KoHma TpyO6ku.

MaMeHeHHe NaBJAEHHS MO BHICOTE H306paKeHO HAa pHC. 388. Tlo
OCH OpAHHAT OTJOMXEHO - AABJEHHE, MO OCH abcuuce — pPacCcTOAHUS
OT MNOBEPXHOCTH MHAKOCTH 2 ‘

B cocyje. N B _

28, Burexaomas  u3 PRy )
TpyOKH BOAA 3a Maawii mpo-
MEXYTOK -BpeMeHn Af yHe-
cer ¢ co06oii- KOJHYECTBO
nsmxenns Ap = pSv? Af, rne
v =V 2gH — ckopocTb BHi-
Tekalomen CTPyH (cM. 3a-
nagy 277). o BTopoMy 3axo-
Hy Hsiotona F At=2pgHS At.
Takan xe cuna Gyxet neii- ‘
CTBOBaTh CO CTOPOHH BbiTE- Puc. 3‘83'

_KaloHIeH CTpyH Ha cocyn C BO-
noit. Cneaonare.nbno, B HauansbHHIA MOMEHT MOKa3aHusi BECOB ymenb-
wartca Ha 2pgHS

279. B nepaui'l MOMEHT, MOKa CTpPys eile He AOCTHIIA YalIKH,
paBHOBecHe HapymuTcs. Yamka kauHeTcs BBepX, Tak Kak BHTeKllas u3
‘e0Cy/ia BOJla lepECTaHeT OKa3BBaThb AAaBJEHUE Ha JHO COCyAa.

OpHako mocae TOro, Kak CTPys JNOCTHTHET YamKH, -paBHOBECHE
BOCCT@HOBHTCA. PaccMOTPHM 9/eMEHT ' cTpyH MaccW Am. [lagas ‘Ha
‘MamKy, OH coOGWaeT el B BEPTHKAALHOM HANPABACHHH HMIYaALC

Am V?gh, rie s —BHCOTa KpaHa Haj vamkoi. C apyro# cropoHw,
9TOT 9NEMEHT, nommys COCYyA, MepecTaHeT OKa3uBaTb AaBAeHHe Ha ero

2h
AHO ¥ Ha valIKy B TeueHue BPEMEHH NajeHus t= & a'ro 9KBU~

BANEHTHO TNOABAGHMIO WMNYAbCA CHAM, 1eHCTBYIOWEro Ha COCYA Bep-
THKaJbHO BBEPX -BO BpeMsd NajeHus sneMeHTa xuakoctH. Cpenuee
3a Bpemfl MajeHus 3HauEHUe STOFO MMIYAbCa PABHO

Amg ‘/— =AmVogkh.

Taxum 06pasoM, C KaMABIM 5AEMEHTOM XHIAKOCTH Am CBA3aHO
B cpeaHeM 3a Bpems WajcHHA INOABAEHHE [BYX PaBHHX H TPOTHBO-
MONOXKHO HAMpPaBJACHHLIX -MMNYJAbCOB CHABL. Tak Kak cTpys Teuer He-
NPepHIBHO, BeChl OYyIyT HAaXOAHTbCA B PABHOBECHH.

B MOMeHT, koOraa CTpysl NpeKpamaeTcs, YamlKka KauyHeTcs BHHS3,
TaK KaK MOCAGAHHE SNEMEHTH XHAKOCTH, Majas Ha 4aiwKy, AeHCTBYIOT
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Ha Hee C CHJOH, NpEeBHIIAUEH HX BeC, a yMEHbUICHHe NaBACHUS
Ha JHO cocyja NpeKpaTHTCH.
280. Ha OCHOBAHHH 3aKOHa COXPAHEHHS SHEPIMM MOXKHO HAMHCATh:

My?
2
rae M —macca Boan B TpyGe, OCTaHaBAMBAlONieHCH NpU 3aKPHTHH

xnanaia K, m — Macca BOAbl, MOJHABIUEHCA NMPH 9TOM Ha BHCOTY A.
Orcroaa
. plnd? v?

T g =0Vegh

=mgh,

rae Vo — o6beM MaccH m.
3a 2 cex B cpeaHeM nojiHuMaeTcsi o6beM
_ Ind2?v? _ -3 .3
Vo-—'—Bg—h-—l,‘]'lO M.
3a yac paGoTH TapaHa MOZHHMETCA
V=17-1073.30.60~3 >

281. JlaieHue B OOGTEKAIOLIEM KDY BO3AYIIHOM NOTOKE MeHbiue,
ueM B MOKOALIEMCSt BO3AyXe. DTO M3GLITOUHOE AaBlAeHUE HENOLBHXHOIO
BO31yXa. NOA KpbllieH H BBI3bIBAET OMHCAHHBIE ABJEHHS.

282. 3a cuet 60JbLIOH CKOPOCTH TeUEHHS ra3a B CTpye lIaBieHHe
BHyTpH CTpPyH MeHblle aTMocdepHoro. Cuusy mapuk 6yneT nomsep-
JKUBATbCA HAaNmoOpoM CTPYH, a ¢ GOKOB CTAaTHYECKHM aTMOC(HEpHHM
IaBJeHHEM.

283. IIpu TeueHMH BO3AyXa MEWAY IHCKAMH CKOPOCTb erQ yO6mi-
BaeT NO Mepe NpPHOMMIKEHHs K KpasAM RUCKOB. Y KpaeB OHA MHHH-
ManbHa. [laBaeHHe B CTpye rasa TeM MeHblle, yeM 6oJblie €ro CKO-
poctb. [losTOMy pnaBjeHHe MexAy XHCKaMH MeHblie aTtMocdepHoro.

AtMochepHoe naBieHHE MPHMHUMAET HHXHIOW NJAACTHHKY K BepX-
Heil, 1 TeueHHe rasa mpekpamaercd. [locae sToro cratHueckoe naBie-
HHe ras3a CHOBa OTOLBHraeT NAACTHHKY, U NPOLECC MOBTOPAETCH.

284, B notoke Tekyuieil JKHIKOCTU JaBleHHE YMEHbIIAETCHA C yBes
JAuYeHHeM CKOpocTH TedeHHda. CKOpOCTb TeueHHsl BOIBl B COCyHAe 3Ha-
YUTENbHO MeHbllle CKOPOCTH TeueHus B TpyGe, H, CJAELOBATENbHO,
IaBJeHue BOXH B cocyne Goablue, yeM B TpyGe. Ha rpaHuue cocyn —
Tpy6a CKOPOCTb TeueHHs yBeJNHYHBAeTCs, a [IaBJeHHe yMeHbIIaercs;
BCAEACTBHE 3TOrO UIAPHK, NOMENIEHHbI Ha CeTKY, OKa3blBaeTCd NpH-
MATHIM K Heil M He BCIJBIBaeT.

ur vr—]
Puc. 389.
285. 3a NpOMEXYTOK BpEMEeHH T MOpIUEHb NMEPeMEeCTHTCH Ha pac-
crosHue ut (puc. 389). Ilpu stom cuaa F cosepuutr pa6ory A = Fur.
Macca xuukocTd, BHITeKalowedl 3a Bpems T, paBHa pSut. CkopocTb
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HCTEYEHHUA XKHUIAKOCTH U ONpEeACNHTCH U3 COOTHOLICHUS Su = sv. Usme.
HeHHe KUHETHUEeCKOH SHEpPruu XHUAKOCTH 3a BpeMa T PaBHO

2 2
pSur (12-—- L; ).

D710 M3MEHeHHe SHEPIHH JOMKHO PaBHATbCA pabore cuam Fi

v? u?
Fut = pSut (—2—'—'7),

-

Uckaouas oTclona u, HaXoauM:

Ecan s<ZS, 10 v= ‘/zs_li.

P

286. Ilpu pemennn 3amaud 285 MBI CUHTAJNH, UTO CKOPOCTH M06Oro
9JIeMEHTa JUAKOCTH, HaXOAAUIErocs B Hacoce, MOCTOAHHA. MaMeHeHHg
CROPOCTA OT &4 1O U NPOUCXOAMT NPH BHIXOAE MHAKOCTH M3 HAcCOCa,
OnHako 3TO HMeeT MeCTO He cpa3y mocie TOro, KaK CHla HauHeT Aeks
CTBOBaTb Ha  HoplueHb. Heo6xoauMo HekoTOpoe BpeMd, 3a KOTOpoe
MpoNece yCTaHaBAMBAETCH, T. €. YACTHUBl KHAKOCTH B UKIAHHIPE NPH4
0o0peTaoT NOCTOsSHHYIO ckopocTh. Ilpu s—> S 3TO BpeMs CTPEMHTCH
K GEeCKOHEUHOCTH, M TO3TOMY CKOPOCTb, NPHOOGPETaeMas KHAKOCTbIO
NOX AeHCTBHEM NOCTOSHHOH CHJB, OKa3blBaeTCs
6eCKOHEYHO GOabIIOH.

287. BeeaeM cucTeMy KOODAHHAT, H306pa-
weHHyl0 Ha pHC. 390. CKOpoCTb HCTEUEHHs XKHuJ-

kocth mno ¢opmyre Toppuuesnn V=7V 2gy,
rie y — TOJIHHA €108 BOIbI B BEDXHEM cocyje.
Bcaexctue HecwnmaeMocTH Boisl sV = Svu, rae
U — CKOPOCTb ONMYyCKaHHA BEPXHEro YPOBHSA BOJbI,
S —ero naomagk, a S — NJAOLIAAL OTBEPCTHS.

Ecan npumaTth, 4TO CcOCym HMeeT oOcCeByio
CHUMMETpHIO, TO S = 7.x2, rie x — ropH30HTA/be
Hasg KOOpAMHATa CTEHKH COCYHa.

CaenoBateabHo,
nx? S — const P 390,
=== ’ HC. .
Vigy v

TaK KaK 1O YCJIOBHIO YpOBEHb BOJbl JOMKEH OMYCKAThCH C MOCTOSH»
HO#t ckopoctbio. OTciona ¢opMa cocyla ompenenseTcs ypaBHEHueM

y = kxt,
rae
n2¢2?

T 2gs?”
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288, B FTOPDH3OHTaAbHOM CEUEHHH NaBJCHHE B 3aBUCHMOCTH OT. pac-
CTOﬂHHﬂ A0 OCH -I MSMCHAETCA NO 3aKOHY

]
p=rot 51,

TAe po — NaBJEHHE HA OCH COCYAa, a p — MJIOTHOCTD
WHAKOCTH. ' i
Hedopmauus cxatus muakoctn GyaeT Han6oab-
me#i y CTEHOK COCYJ]a, B TO BpeMs kak -nedopmauus
PacTseHHs BpAlNAIOIIErocs CTepxHa (3agnaua 203)
MaKCHMaJbHa y OCH.
289, Ha paccrosHuu r OT OCH BpaleHus u36u-

TOYHOE [aBJEHHE p=12—r2 (cM. pemeHue 3a-

Puc. 391.

naau 288). C Lpyro# CTOpOHH, STO HaBJA€HME Onpe-
ReAseTca NpeBHIlEHHEM YPOBHA MKHUAKOCTH B JAaHHOM YydacTke mo
CPaBHEHRIO C ypOBHeM Ha ocu: p=pgh (puc. 391).
IpupaBHHBasA 9TH BHIPANKEHHS, HMEEM:

0?
—r?
h = r2,

310 ypaBHenue napa6oit. COOTBETCTBEHHO MOBEPXHOCTD KHIKOCTH

BO BpaLIAOINEMCH cocyle NpHHUMaeT (opMy napaboioHIa BpalleHHA.
.. 290. PasveuiuBanve npujaaeT vacTHIAaM BOAB B CTaKaHe HEKOTO-
pylo yraoByio ckopocTh . Pacmpenenenne AaB- .
JeHHH B KHAKOCTH OyleT MPHMEPHO TAKHM, KaKoe
noJyueHo B pemeHuH 3anauu 288, H3bwiTouHoe
ZaBaeHHe BHYTPH KHAKOCTH yDaBHOBEUIHBaeT AaB-
JeHue, BbI3BAHHOE npesumennem YPOBHS XKHIKOCTH
y KkpaeB cTakaHa (cM. 3agadyy 289).

[focae Toro, kak pasMelUnBaHue NPEKpPALUEHO,
BCAEACTBHE TpPEHUl O IHO CKOPOCTb -BpallieRHs
JKHUAKOCTH Y AHA HAUHET YMEHbIIATHCA, NpHYEM TeM
3HauHTeJbHee, YeM Jaibllle JEMEHT MHAKOCTH Ha- -
XOAHTCH OT OCH. :

Tenepb yxe H36HTOYHOE AaBjeHue, BHI3BBAHHOE Puc. 392.
BpallieHNeM, He YPaBHOBECHT BeC CTOJ6a MHAKOCTH
Y KpaeB cocyna. BcaeacTBue 9TOro BO3HHKHET uupxynauuﬂ AKUAKO-
CTH, H300paXeHHas cxeMaTuueckd Ha puc. 392. [lostomy uwaunku cobu-
PalTCa B LEHTPe AHA CTakaHa.

FMTABA 1
TEMJOTA. MOJIEKYJ/ISIPHASI ®M3HKA

§ 12. TenaoBoe pacuiupeHHe TBEpPAbIX H KHAKHX TeJa

291, At~420°C.

. 292, Boabwass NPOYHOCTb KeJNe30GETOHHMX KOHCTPYKUUi: BO3-
Momua TOAbKO 6Aarofaps TOMy, 4TO Kos(hHUHEHT pacwupeHus 6eToHa
oueHb 6au30K K KO9(GUUHEHTY pacliMpeHus Xededa. :
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233, KoanuecTBo Temaa, MEpenaHHOro B eJHHHUY BPEMEHH OT
OHOTO TeMa K APYromy, npoNOPIHOHAALHO Pa3HOCTH TEMHEPATYpP 3TUX
tea. [Ipu GOJbIIOH PA3SHOCTH TEMIEPaTyp TEPMOMETPA M OKPYKAIOMIUX
ero npeaMeToB H3MeHeHHe o6beMa PTYTH uieT 6ucTpo. Ecax xe no-
Ka3aHd TepMOMeTpa GJM3KH K TeMNepaType OKPYXAIOmHX Teld, H3Me«
HeHue 06beMa PTYTH MAET MEJJEHHO.

[TosToMy mnpu H3MepeHMH TeMmepaTypH INPHXOAUTCA KIaTh
IOBOJbHO JJNHTEAbHOE BpeMs, IOKA TEPMOMETD HE NPHMET TOYHO TeMe
nepatypy Teaa. Ecau e HarpeThif TepMOMeTp compHkacaercs
CO CPaBHHTE]bHO XOJNOZHBHIM BO3AYXOM KOMHATH, CTOAGHK PTYTH H3-3a
601buIOH DPASHOCTH TEMNEpPAaTyp «MafaeT» HACTOALKO OHICTPO, 4TO
'repmomerﬁ yXaeTcs «CTPAXHYTb» NMOYTH TOTHYAC Ke.

294, [Ipu oxaawiaeHHH mKaan oT ¢; 70 fH=0°C neHa xaxaoro
IeneHus ymeHblnaercda. ITosToMy BhICOTa CTONGA PTYTH, OTCUHTaHHAA
no mkane, uMeioweit Temneparypy f, = 0°C, Gyzer uMeTp HHOE 3Ha-
uenue, pasioe H = H, (1} af,). BricoTH cT0a60B pTYTH npH pasanu-
HBIX TEMNEpPaTypax W OJAHHAKOBHX JABJIEHHAX OGPATHO NpPONOPLUO-
HaAbHB MAOTHOCTAM: ‘

Ho _ P . l
H o0 — 1484

O1clona H, (1 4+at,) ‘

=) -
HO'_- 1+’[ul --—Hl (I-I—dl, atl)-

295, MoxHO mnpefBapHTENbHO OXAAafHTb TEPMOMETP B XOJOAHIb-
HHKE H BCTPAXHYTb.

Ecau  xoaoguabHHKA
HeT, TO HYXXHO MOXepXaTh
TEepMOMETP MOX MBIMIKOMH
ROATOE BpeMs, U3BJEUb ero
M Ccpasy ke CTPAXHYTb.
TepmoMmerp mokaxer Tem-
nepar epy Tena. ,

296, Pasuoctb AauH 4
JNUHeeK TNpH  TeMmepa-
Type /, paBHa

bl +at)—
— Iy (1 ayt) =1

IMpu temmeparype £, sta
Pa3HOCTb

ly(1+ayty) —
—L(4aty=+tl "7 ¢ y & ¢
3Hak naioc COOTBETCTBYET Puc. 393.

Cly4alo, KOrga pasHoCTb

AJMUH JUHEeK oOCTaeTcd HeuaMeHHOH (cM. puc. 393, a). 3Haky Mumyc
COOTBETCTBYET 3aBHCHMOCTb JAJHH JAHHCEK OT TeMOeparyphl, H30GpaseH-
Has Ha puc. 393,06,

269



B nepBoM cayuae cHCTeMa YPAaBHEHHH NPHBOAUT K CAELYIOUIUM
pesyabTaTam:

&g

'
boy=4,—5,

= N . S
— [=68cu; lyy= —a =48 cu.

Bo BTOpPOM cayuae

v 24 (ti412) , 24 (),
0= Tty e —an 000 0w = gy () OO

Mpu ¢ =0°C pauHa xene3HoOH AuHeHAKM ROMKHA GHTbL GoJblue MeaHOM.

297. BosmoxHas® cxema nojBeca usoGpaweHa Ha puc. 394, / u 2 —
CTepHY € MaabM kosdduuueHtoM JuseHnoro pacmupeHus «; (Ha-
’ npUMeEp, CTaltbHbe), a 3 — CTepkHU C 6OJbIIMM
K03 dUIMEeHTOM paCcIUMPEHHs ¢, (HampHMep, LHH-
KOBbl€ MJH JaTyHHEIE), JAuHbB cTepxHeldl MOMHO
nopo6parth Tak, 4YTO AJMHAa MaATHHUKAa He 6yner
H3MEHATbCA ¢ Temmepartypoil, Has 9TOoro HeoG-
XOIHMO, YTOGH 2, (I; - l5) = ayl,.

298. Ilpu HarpeBaHuu 6aanoHa - 06beM ero
NONOCTH YBEJIHYHBACTCA IO TOMYy e 3aKOHY,
4TO M 06beM cTekaa: v, = v, (14 8¢,), rue f—
K03 dunUeHT 06BEMHOr0 pacuUIHpeHds CTeKJa.
Ecau uepes pp ¥ p; 0603HAYHTh MJAOTHOCTH PTYTH
NpH TeMnepatypax f, 4 f;, TO MOXHQ 3aluCcaTh:
Mg = Uypg U M) = U,p;, TIPHUEM

e
TTHEA

Ilannas cucreMa ypaBHeHHH xacTt aas B caenyio-
mee BhIpaXeHHe:

ﬂ=ml(1+ﬂltl)—mo z3.10—5 1

R A EEIIETTRRERIRRRND ~e

ATl I T T I RIS
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mot; 2pad *
JluHeiiHblll K03 duUHEnT pacmIMpeHHs o = %z
-5 1
=10 2pad "

299, IlycTb MaATHUK YacoB, HAYUIUX TOYHO,

cosepmaer N koneGanuit B cytku. Torma mnpwu

TeMnepaType f, MasTHHK HalIMX 4acoB ciaenaer N

Puc. 394. xonebanui 3a n — 5 cex (rae n = 86 400 — uucno
CeKyHL B CyTKax), a Npu Temneparype £, 3a

n--10 cex. Tlepuopb xoneGanuit O6yAyT COOTBETCTBEHHO pPaBHbLL

—5 10
Tl=nN u TQ_'n_—'-N_o
T, n—>5 15

TCIOAa OTHOILIEHHE TNEePHOJOB —m— = ——— o] ——
Orcion 0 PHOIOB  — —=-—T5 n

C npyro#t CTOPOHBl, YYHTHIBa#d, 4YTO mnepuox KoaeGaHHH MasTHUKA
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T =2z 1/- -%;-, nonyqaeM:

—ﬁ—- T, —V1+“(f1 f2)~1+2 (¢ — 1)
IMpupaBHuBasA BhIpaXeHHA AN OTHOIIEHWA MEPHOJOB, HaiaeM:
. 30 - -5 .1
o (———tz_tl)n~2,3-10 ~pad

§ 13. 3akon coxpaHenus sHepruu. TemaompoBOAHICTH

300. ITo 3akoHy coXpaHeHUsi SHepruu BblAeAUBIIEECH TeNa0 PaBHO
yOblaM KMHETHYeCKOH SHepruu:

Mvg (M4 m) o
Q == 2 - 2 1

me\v—-cxopocn TENEeKKH, MOCJHEe TOTO KaK HAa HEe ONyCTHAU KHPMHUY.
ra ‘CKOPOCTb HAXOAHTCA H3 3aKOHA COXPAHCHHSl KOJAHUUECTBA ABH-

weuns: v = My,
HHS MEtm" ‘
B vag B
MEXaHWYECKUX eIHHUlaX Q = ————o. TENJOBLIX €AHHH=
auHMuax Q ST m) 1

M 2
muy . 26
nax Q_.jm—m)—, rie j— TepMUYECKUHA 3KBUBANEHT PaGoOTHI

301, Ha ocHoBaHUM 3aKOHA COXpaHEHH 3SHEPruu

megt = I RUSIE g

rie [ —aavHa IIHypa B MOMEHT, Korxa uait6a moxugaer ero. C jpy-
ro#f CTOPOHBI, MOXCHO 3aIIHCaTh:

2
mgl = Z5-+ A+ A,

rae A, = flo— pa6ora cuabl TpeHus, AeHCTBYlOIIet Ha waiby (maiba
OTHOCHUTEAbHO IUHYpa NPOXOXUT nyThb ly), a A; = f (I —ly) — pabora
cHabl TpeHus, Ae#icTBylome# Ha mHyp. CaexoBartenbHo,

Q—_—Al—!—Ag——k—S{—#"

WUcnoab3ya sakoH [yka
f=kl—1)
Haitgem:

Q=rta+ L.
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Pa6ota A, ilelMKOoM MAeT Ha Bhigenenue Temna. PaGota ke A; = L:—

npeBpalaeTcs B TEMJIO TOAbKO HaNOJOBHHY. Sza CyYeT APYroil NOJOBHHH
1—1
BO3HMKaeT NMOTEHIMaJbHas 9Heprus ——2—")

302, DaexTpuueckuit TOk cosepuaer paboty A= wrt. 3a cuer
9Toli paboTh OT XOMORUABHOrO wWKada OGydeT OTHATO KOJHUECTBO
temaa Q= gA-+ gcf, rae ¢ — TemIOEMKOCTb BOAHW, a A —TemaoTa
naasJjeHus Abna. KoawuecTBo Temaa, BulAeJeHHOE B KOMHaTe, 1O 3aKOHY
cOxpaHeHus SHepruH GyAeT PaBHO

Qi =A+ Q= wrt-qget+q),

TaK KaK SHEPrus TOKa B KOHEYHOM cueTe NpPeBpal(aeTCs B TEMIO.

303. Temnepatypa B koMHaTe noBbiCHTCA. KoauuecTBO BhijeneH-
HOrO B €IHHHUIly BpeMeHH Tenaa 6yneT paBHO MOILHOCTH, NOTpe6aseMoit
XOMOAHAbHMKOM, TaK KaKk B KOHEYHOM CYeTe SHeprus 9JeKTPHYECKOro
TOKa NEPEeXOoAuT B TEmIO, a Tenao, or6upaeMoe y XOJORUAbHOrO uIkada,
OonsATh BO3BPAILIAETCA B KOMHATY.

304. Bonee BHIrOZHO HCNOAL30BAaThb XOMOLHAbHHK, 3abHpaiolruit
TEMJIO OT HapyXHOro BO3AYyXa M BBHIAEAAICIIMH ero B KOMHaTe.

. B 9tom cayuae TtenJo, BhieaseMoe B KOMHaTe B eIHHHIly BPEMEHH,
paBHO @ -} Qg TRe ® — MOWHOCTb, NOTpebasieMass XOJOXMALHUKOM,
a Q,—Tenjo, OTHATOE OT HAPYXKHOrO BO3AyXa B €AHHULY BpeMeH:
(cm. 3apauy 302). :

Toabko ROPOroBH3Ha M CJIOXHOCTb OGOPYZOBAHHSA NPENATCTBYIOT
B HacTosiliiee BPeMs HCNOJAb30BAHHIO MOLOOGHOrO pOXA TEILIOBHIX HAco-
COB ]Il OTOMJEHHS. ‘ : ) o ’

305. I[Ipy pacTBOpeHHH KpHCTalJaHYeCKass pelieTka COAM Ppaspy-
maercs, IDTOT mnpouecc TpebyeT 3aTpaThl HEKOTOPOrO KOJAHYEeCTBa
9HEepruM, KOTOpoe 3aHMCTBYETCS H3 PacTBODHUTENs. )

Bo BTOpOM ciyuae 49acTb MEXMOJEKYJAAPHHIX CBs3eH KpHCTaaau-
4ecKoll pelleTKH ye pa3pylleHa NpH u3MelbuyeHHH KpHcTaaaa. [losTomy
IJsl pacTBOPEHHS MOpoOIlIKa TpebyeTcs MeHbIUE SHEPruH, M BOAA mociac
pacTBOpeHHs BO BTOpOM cocylne 6yameT o6aanaTh 60dee BHICOKOH TeM-
neparypoil.

dddext Gyner, npasja, KpakHe He3HAUHTENbHBIM.

306. KoanvuecTBo Temaa, OTHAaHHOe OXJakjaioueics BOAOH, paBHO
mgyc (ty — 8), rne 0 — koHeunas Temneparypa.

XonoxHas Boja moayuyaer Temio m,c (8 —¢,).

Tenuno, noayuenHoe kanopumeTpoM, paBHo g (0 —¢)).

Ha ocHoBaHuHM 3aKOHa COXpaHEHHS SHEpPruu

mic (0 —2) 4 q (0 —¢,) = myc (¢, —0).

O1ciona
0 —_ (mltl + m2t2) c+ qtl ~ 40 C.
(m,+my)c+q
307. MomuocTb, 3aTpauuBaeMas Ha HarpeBaHue BOJAbI B Kajaopu-
MeTpe, ' ’ DVetl
[
M=,

T
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r.lle D — na0THOCTb, BOAH, € — yAEJAbHAs  TEIJIOEMKOCTb BORM,
= 4,18 daic/ar — MexaHuueckuil skBuBaneHT Temaa. Mckomoe
N—N, DVt
Q=—F—=I——%

~ 5%.

308: Q=—(7’.—-To)6‘t 9331 xxan.

309, Kouullecrno Tenaa Q, NPOXOAAIIEr0 Yepes MEPBYIO MIACTHHY
3a OHY CEeKyHRY, paBHO Q = &, T‘-S. rae S —naomanbp naa-’
cTuHbl. TTOCKOJBKY MpouecC SBAAETCS CTALMOHAPHBIM, TaKOE ke KOMH=

YecTBO Temia MPOXONMT uepe3 BTOPYI0 maacTuny: Q = kz—Q% S.
2

W3 ycaosus k,—ﬁi—is-—-k, T";T’ S naxonuM, 4TO
1 2 N

Ty = kod\To+ k\d,Ty

T hd t Rid,

310. MoncraBasa B Bupakenue Aaa Q 3HaueHue Temnepatypn 7T
(cM, 3anauy 309), npu d, = d; = d uaiinem:
0= 2kky To—T,
TRk, 24

S.

CaenoBateanHo, K03d@HIHEHT TENAONPOBOLHOCTH CTEHKH
ky+ky °
311. KoanuectBO Tenaa, NpOXOAALET0 B OAHY CEKYHAy uepe3

nonepeyHble cedenns GpyckoB ¢ xosq@nuuemamu TENJAONPOBOAHOCTH
ky, u ky DaBHO, COOTBETCTBEHHO,

k=

k
Q= _d"(TI —T9)S u Q= Tz(rl_— To) S. .
Koanuectso Tenna, mpoxonsiee uepes nBa 6pycka, NoAHas mAO-
Hafb CeYeHHA KOTOPHX 25, paBHO

Q=Q+Q="F Niml o5

Orcloga BbITEKAeT, 4TO KOI(GHUIHEHT TENIONPOBOXHOCTH CTEHKH °

_ kit k
k———2 .

312, KospduiimenTs Tena0npoBOIHOCTH CTeHOK A u B pasu:

oottt 20k
A=77  BT%rs

18 B. B. ByxoBues u Ap. 273



iem. peuwenus 3amaw 310 wu 311), U3 oueBumHoro nepaseHcTBa
(k; — k)% > 0 BniTekaer, uTO

(ky+k5)? > 4k \k,.
Orcioza

kitky _ _2kik
) > Ay T. €. kA>kB'

313. Konnuectso Temna, MOCTYMAIOMEro OT HarpeBaTeds uyepe3 JAHO
KacTpioJau B BOAY, paBHO

Q=§(T-T,)3=mx,

rie T,—rTeMneparypa Kumenus BOAb, A — yAeJbHad TENJAOTa NMapo-
06pa3oBaHHusl.
Orciona

Ad
T=T+ 55

§ 14. CsoiicTBa rasos

314, CHuMmaeMblif ¢ pyuKH KOJmayok HeHCTByeT, kak Hacoc. [Tog
HHM BO3HMKaeT PaspemeHHOe NPOCTPaHCTBO, BHICAChlBalolllee uepHuaa
u3 nuneTkn. OTBEPCTHE CAYXHT A8 MOMIEPIKAHUS NOCTOAHHOTO JaBie-
HUl NOX KOJMAaYKOM. '

315. Cuuras, u4TO TeMIepaTypa OCTaeTc NMOCTOAHHOH, MpUMEHsAEM
K 06beMy BO3lyXa Haj PTyThio 3akoH Boitns — Mapuorra:

(Por — p1) (1 — 748 MM) = (poy — py) (I — 736 mH).

Otciona | =764 mu.

316. B monoxeHnu paBHoBecus f— P — F =0, rae f— BHITAAKUs
Baomas cuaa: f=dh,S, rie d— yneabHblfi Bec BOABI /; — BHICOTA
cron6a BO3fyXa B NpoOHpke nocie norpywenud. B nanHoM cayuae
BBITAJKHBAIOLIaA CHJA CO3MAETCS PAa3HOCTbIO HaBjAeHuHM Ha 3amasHHBIA
KOHel, TpyOKH CHH3Y U cBepxy: f = p,S—(p,+ dh) S, rae p, — naBae-
Hie Bo3ayxa B Tpy6ke mnocie mnorpyxenus. Ilo 3akoHy DBoiina —
Mapuotra polS = p,h,S.

M3 naHHOM cHCTEMBI ypaBHEHUH HMeeM:

F= '3‘ (VB T a2 I 4o Al — (py -+ dh)] — P =865 I".

317. IlepBoHauanbHO, 32 CYeT NMOHHXEHHA YPOBHS BOIbl B COCYZHe,
IaBleHHe p BO3AyXa GyneT yMEHbWIATbCA NMPHOJH3HTENbHO H3OTEPMH-~
yeckd. Tak 6yldeT NPOHUCXOLMTH 1O TeX NOP, IIOKa CyMMapHOe JaBie-
HHE Ha yPOBHE HHXHEro KOHLA TPyOKi He CTaHET PaBHLIM aTMOCHep-
HOMY IaBAEHHIO Py. p+pgh = p, rle h— BbHICOTA CTON6A XHIKOCTH
B COCyle Hajg YpPOBHEM HuKHEero KoHLa Tpy6ku. C 3TOro MomenTta
B COCYA HauyHYT NPOCKAKMBATb My3bIPbKH BO3Ayxa. [laBieHne Ha ypoBHe
HHXHETO KOHLA TPyOku OyAeT OCTaBaTbCA pPAaBHBIM aTMOC(HEpHOMY,
a JlaBieHHEe BO3AyXa p = p,— 0gh — JUHEHHO pacTH C MOHM¥EHUEM
ypoBHs BoAbl. [Ipy 2TOM CKOPOCTb BBITEKAHHMA KUAKOCTH M3 COCYyLa
OyneT MOCTOAHHOM,
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-33aBHCHMOCTb p oT Q H3oOpawmena Ha puc. 395. HeaHauuteabHbe
Kone6anua NaBACHHS NP NPOCKAKHBAHWM OTAEAbHBIX NYy3bIPbKOB BO3«
Jyxa Ha puc. -395 He yuTEHBL :

Yy

5

4o

Puc. 395.

318. lpu oTkauke BO3AyXa M3 COCyZAa TOCAE OLHOTO KauaHHA
|4

AaBReHHe B COCYAe CTaHET DaBHbIM pl=7p:’°_—;~. [Mocne BTOpOro
0

2
Kauanua p,V = p, (V4-v,) 4, CIEL0BATENABHO, P; = Py (m) HT A
0
INocae n xauanuii naBaenHve B cocyne 6yneT paBHO

pe )
V+ Vo
npn HarHeTaHuH BO3JyXa B COCyX Nocjhe n KavyaHui YCTaHOBHTCA

JaBJ€HUe v "
— g Polt% Rady
p=r+ 20 = p{(y5 ) + )

P > po NpH A1060M 7 IO TOH NPHYMHE, YTO BO BpeMs HarHeTaHus NpH.
KaXJOM KayaHHH HacoC 3aXBaThiBaeT BO3AYX, HMEIOIIUI HaBaeHUE Py,
a npu OTKaike YJHaidloTcd 06beMbl BO3LYXa U, NPH JaBJAEHHAX,
MEHbIIHX p,.

319. Ilpumensas 3akon Boitns — MapuorTa k AByM 0o6beMaM rasa
B 3aKpHITOH TPyOKe, NMOJYYHM:

pLiS:px(_é:L_Al)S’

2 2
L—1 L—1
p1= py+dl.

3nech p — naBjeHue NPH TOPU3OHTANbHOM NOJNOXKEHUH TPYOKH, p
U p, — NAaBAEHHA B HHXHell M BepxHeil yacTax TPYOKH NIPH BEPTHKAbe
HOM €€ MOJOXEHHH C 3aKPHITHIMH KOHHAMH, d — YIeJbHBI Bec PTYTH,
S — nonepeyHoe ceueHHe TPYOKH.
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-OTclofa nepBoHavaibHOE AaBieHue B TpyGke
1(1l, Al
p=dz (Al T )

L—1
3nech aaa KpaTKOCTH BBeleHO oGosHaueHue I, = 7
Ecau OTKPHTL ONHH H3 KOHUOB TpYGKH NpH ee FOPH3OHTANLHOM
NONOXEHHH, TO AABJEHUE I'a3a B TPyOKe CTaHET PaBHHM aTMOC(EpHOMY.
Mo 3akony bBoitags — Mapuorra plS = d 1,S (snecb H — atmo-

chepHoe nasieHue), OTKyAa

=l (f A
) AW T)'

Croa6uk pTyTH NepeMecTHTC Ha paccTosHHe

_ i [2H ] Al
e (U]

Jlas TOro uTOGH PTYTh HE BHAMBAJACh U3 TPyOKH, HEO6XOAHMO yCAOBHE

<V [+ g

npﬂ OTKPHIBAHHH BEPXHEro KOHIA BEPTHKAJAbHO pacnonomel-moﬁ pr6l("

PTyTh He BHAMBAETCA U3 TPYOKH, €CAH
RS VA EAGEUN SRR e

np“ OTKpPbIBAHUU HHIKHEro Koﬂua

pleS = d (H— 1) 1;S.

I o2H L, Al
ty=to—ts =gy [T~ (3= 7)=2):

Orciona

Orciona

TIpu 9TOM, 4TOGH CTOAGUK PTYTH He GHA BHAABAEH H3 TPYGKH, NOMKHO
BHIIOJHATLCS YCJOBHE

1 4(H—'1)_“ 2(H—I)
3"7<\/ +1+——F

320. Tak kak pas- om{oﬁ rpaMM-MOAeKyAN MAi06Oro rasa npu

p=1lamyu u T=273K } 2244. TO JA% BCeX Tra3oB, B3ATHIX

A-a :

B KOAHYECTBE ONHOFO MO, C= =0082 —2:0M | 32
T S MOAb-2pad ’

nocToAHHaA OObLIIHO 0603HauaeTcA R M HA3WBAETCA YHUBEPCAAbHOH .
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rasoBofi mNOCTOSHHOM. 3HaneHHs R B DPa3AHUHHX CHCTEMAaX eIHHUIL
PaBHbL

_ KTH___ _ga. 107 %P2 _ __Kar
R= 0848 e apan = 3 1 oy zpan — ¥ SGs - 2pan

321, Ipu pukcHPOBAHHOM AaBJIEHHH H TeMnepatype o6beM, 3aHH-
MaeMblii rasoM,.nmponopudoHaieH ero Macce. OnHOH rpaMM-moaexyJe
coOTBEeTCTBYeT o6beM V), mpousBOAbHOH

macce m—o6beM V. ' OueBHaHO, WTO 5 S A
[4
Vo =V%' rie p— MoJekyaspHblii Bec, [
BHIPAXEHHbI B rPaMMax. ) -
Moacrasass 9TO BHIpaxeHWe B ypaBHe- _—
HHE COCTOfHHA IAS OAHOH TpPaMM-MOJEKYaAbl, ~e———
OyneM HMMeTb: —_—
m -~
pV =—RT. —_—
[ -1
322, [lpn HCYE3HOBCHHH ~ MPUTHKEHHA ——
MEeXIy MOJEKyNaMH JaBjeHue JROMAHO yBeau- <1
guTbcA. Jlasg 10Ka3aTeAbCTBA STOrO BBIAEAHM —_—
MBICEHHO BHYTPH rasa HJH XHAKOCTH JBA -
caoa [ u /1 (puc. 396). Moaekyan, npoHukas —_—
w3’ caoa I B caofi /1 BcaeacTBHe TEemJaoBOro 1
ABWKEHHS, CTANKHBAIOTCA C .. MOJEKYJaMH —_—
caos /1, u B pe3yiabTate Ha 9TOT CJAOH JjeH- s 7
CTBYIOT CHIMW JaBJAeHHS pp, B3aBHUCALlE OT
Temneparypbl. CHJAB NpUTAXKEHHS AeHCTBYIOT - -Puc. 396.

Ha caofi Il co croponn Moaekya caos [/
B MPOTHBOMOJOMHOM HanpaBjieHuH. PesyabTupylomee aaBienue ciaos /
Ha caoit /1 p= p,— p;, rae p; — naBleHue, 06yciaoBlieHHOE BHYTpeH-
HUMH CHJaMH mpuTskeHus. McuesHoBenne p; yBeanuupaer aaBJenie.
323. Ipu ncue3HOBEHMH CHA B3aUMOJEHCTBUA MEXAy MOJEKYyJdaMH
BOla NpeBpaTHAach OW B HIeaabHblil ra3. JlaBieHue MOXKHO HaWTH 1O
YPaBHEHHIO COCTOAIHMA HJIeab-
HOro rasa:

p=—— = 1370 amn.

324. Bugeaum nuauHapu-
yeckuii 06veM rasa, npuJaeralno-
IMH HEMOCPEACTBEHHO K CTEHKE
<— (puc. 397). Cuamn, geilcTBymOmMe
Ha O6OKOBYI0 NOBEPXHOCTb HH-
AHHApPA, B3aHMHO YPaBHOBEIIH-
. Baiorcsa. Tak kak o6beM Haxo-

Pue. 397. JMTCA B PaBHOBECHH, TO HAaBJe-

: . 'HHe Ha ras co CTOPOHM CTEHKH

JAOMKHO GHITb 06f3aTeNbHO ﬁanﬂo JaBACHHIO HA Jpyroe OCHOBaHHe

nMAMHIPA CO CTOPOHH- ras3a. Ha ocHoBanun Tperbero 3akona HbioToHa

OTCIONa MBI MOXeM 3aKJIO4HTb, YTO JaBJEHHE ra3a Ha CTEHKY PaBHO
JaBJAEHHIO BHYTDH COCYJa. . s '

|
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323. JlaBneHHe B Tra3e 3aBHCHT OT CHJ B3aHMOLEHCTBHA MExAY
Monekynamu (cM. 3amauy 322), Culpi e B3aUMONEHCTBHA MOAekyd
rasa Apyr ¢ ApyroM M MOJeKyJH rasa M CTeHkH PasiudHbl. PaBeHCTBO
JAaBJeHHH BHYTPH ra3a M Yy CTEHKH cocyha (cM. 3agauy 324) moxer
OCYWECTBHTbCA NMOITOMY TONbKO 32 CYET Pa3AUYUA B KOHLUEHTPALUAX.

326, Bcaenctue nocTosHcTBa 06beMa

&=£, HIH pz_p'=T2—T‘=O,OO4‘
P T, J4 T,
Orciona r r
— 2— 41 R
T = o004 = 250°K.

327. Ha ocxoBanun sakoHa Apxumena mg P =dV, rae d —yneabe
HBlil Bec Boib, a V — 06beM 11apa. Y paBHeHHe COCTOAHHS HAeT:

(Po+-dh) V = %RT.

Hckaouas M3 9THX ypaBHeHu#l V, Haitnem:

__ Pu(ptdny
= GRT— g (o any ~ 0% &

PaBHoBecHe GyneT HeyCTOHYHBBIM.

328, IIpH ropH3OHTaAbHOM pACHOJOXEHHH TPYOKH YCTPOHCTBO
CAYXHUTb TEPMOMETPOM He MOXET, TaK kak npu Jo6oit Temmepatype
IaBJeHHS CNIpaBa M cJeBa Ha Kameabky GyAyT ypaBHOBEILUEHbI.

Ecau xe Tpy6ka BepTHKaJbHA, TO JaBJeHHE ra3a B HUXKHEM Lia-
puke O6yner Oosbile [gaBJACHHS B BEPXHEM IIApUKe Ha NOCTOAHHYIO
Beanuuny. IIpu HeusMenHoM o6beMe JaBieHHE C POCTOM TeMMepaTyphl
pactet TeM ObicTpee, ueM GoJblie HayalbHoe AaBieHue. Jlas moxnepia-
HHS TIOCTOSIHCTBA pasHocTell NaBJeHHiH B IIApHKAX KaleaAbka HauHET
nepeMelaTbhcsl BBEpX. Y CTPOHCTBO MOMET CAYKHTb TEPMOMETPOM.

329. Tak kax Macchl rasa B 0OGeHX INOJOBHHAaX LMJIHHAPA OAUHA-~
KOBbl M NOpIUIEHb HaXOIMTCA B PaBHOBECHH, TO

m

Ve _ Ty
v, T,°
Orciona v
T,= —l—/f— T, =330 K.

Tpumensis 3akon Boiias — Mapuotra k o6beMmy rasa, TeMmneparypa ko-
TOPOrO He MEHSAeTCs, HMeeM:

p= -ggfﬁ = 1,05 amn.

1

330. B paBHbiXx 006'beMax pa3JUYHBIX ra3oB NPH ONHHAKOBLIX BHENI-

HHX YCJOBHIX CONEPKHTCA OAMHAKOBOE UYHCIO MOJEKya (3akoH ABo-

ragpo). [ostomy V,:V,:V3:V,=N;:N,:N;:N,, rae V;—o06bem
COOTBETCTBYIOIIEro rasa, N; — 4uCAO MOJEKY] 3TOrO rasa.
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Macca HEKOTOPOro KOJAMYECTBA Ta3a NPONOPUHOHANBHA YHCAY €ro
MOJNEKY] H MOJEKYASpPHOMY Becy rasa:

myimyimgimy= Ny Nay: Notg: Ny

o V
C apyroit cTopoHbl, 0603Hayas uYepes n; = —V‘- 100% oTHoCUTeAbHMmI
06'beM IAaHHOrO rasa B NpOLEHTAX, HMeeM:
Vi Vo, Vs Vi N N, Ny N,

V'V V'V N'N'N'N" .

Ecau xapakTepusoBaTb HPOLEHTHBIH COCTAaB BO3JAYyXa BEAUYHHAMH

ningingin, =

’ m;
n, = m‘ -100% (cocTaB mo Becy), TO Ha OCHOBAHHH MNpPEABIAYLIMX
COOTHOIEHHUH

nl.nl'nl.nl_ my  my mz my __
lu 2. 3. 4-—' m nm . m . m

Ny, Nopy | Ngpg | Nyu
= Al,l: ;\12: jav: ;V‘=”1PI:"2!*23”3$"31”4P'4~

Orcona , , , ,
n — ny+nyt-ny4-ny s
E7ngpy A ngitg - ngpg a0
YunthiBas, uto ny 4 ny -+ ng -+ ny = 100%, noayunm:
Il,- _ N« 100%
E77 gy A oty - ngpa - ngpy
CaenoBaTtenbHo,

 ny=17552%; ny=2315%; ny3=128%; ny=0,05%.

331. Ias kawjaoro rasa MOXHO HAamUCaTb YpaBHeHHe COCTOAHHA:
m,
91

v="2 pr
Pz (*2 )

pV=——=RT,

m
V=2RT
Pa 3 »
pV =4 RT.
My
Orclona

(Pr+ P2+ ps+p) V=(':—:+%+% +Zl_:) RT.

o m ;
C n1pyroit CTOpOHBI, ANf CMeCH Ta3oB pV=TRT, rae m=m; -}
“+ my+my+ my, a p— HCKOMBI MOJEKYJAAPHBIH Bec.
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Mo sakony Haavtona p = p, + py-+ ps+ p,- Caesosareaso,
] ’ ’ 4
my - mg - my +my — mtntntny = 28,966,

- ! ’ ’ 7
m . my my My mo, Ny N3 oy
y '+P'x+‘i‘s'+}‘4‘ Hl’+l“z +'P'a ey

, m; : . . .
e my=—=t- 100% — npouenTHHil cocTaB BO3Ayxa MO Becy.

PeayabTar, moAyueHHHH B npeinayluel 3axade, 10380ASET HalTH &
N0 H3E@:THOMY COCTaBy BO3AyXa no o6beMy:

_ i A pang+pana 28,066,
® ny+ny+ns+n, -

332. Ha ocHoBanun ypasHenns Kaaneiipoua

mRT  oRT 2
= == 72 = .
v P MORs

Uckoman dopmyna CgH,, (onun u3 u3oMepoB mneHTaHa).

333. [lpu cxxarun rasa B TenaoHenpoHuuaeMoil 06oaouke pabora,
coBeplIaeMasd BHEIIHMMH CHAAMH, MAET HA YyBeludeHHe BHYTpPeEHHei
sHepruu rasa. ITpu stoM ero Temmeparypa pacter. JasaeHue B rase
6yneT Bo3pacTaTh Kak 3a CUET YMeHbleHHA O6GbeMa, TaK H 3a cueT

’ yBeauWyYeHus ero Temmnepa-

Aamm TypH. [lpn’ n3orepMuueckoM

F3 7 CKaTHH  JlaBJeHue  pacrer

- ' TOALKO 32 CHYeT YMEHbIIEHHH
o6beMa.

Cliel0BaTeAbHO, B liepBOM
cayuae NaBAEHHE yBEAHUHTCH
Ha 6OAbIIYI0. BEAHYHHY, UYeM

a5F---- 2 BO BTODOM.
334. 3aBucumoctb p-o1 V'
az5k -—--- 4 n3obpaxesa Ha puc. 398.
3 ! Hau6oabmas pa6ota, paBHas
/ ! 3aITPHXOBaHHOH Ha puc. 398
2k L IJOINAAM, COBepiieHa TNpH
7. .2 J 4§ nzorepMuueckom : - mpouecce

1—2).

Ha yuactke /—2 remne-
) patypa He MeHserca. Ha
yuactke 2—3 TeMmepartypa yMeHbiuaeTcs B JABa pasa. B panbHedmeM
TeMieparypa pacrer H npu V, =44 T, =T,

335. /—2—u3o6apa (puc. 399). 'a3 Harpesaerca npud MOCTOAHHOM
JaBJICHHH, MOTJIOULas Temao.

2—3 — n3oxopa. a3 oxnaxpaercs NMpH NOCTOAHHOM 06bEMe; AaBae-
Hde Najaer, TemIO BHAEAAETCA. e

3—1 —u3orepMa. 'a3 yMeHbinaeT 06beM NpH MOCTOSHHOH TeMmme-
patype. [aBaeHue pacter. [[a3 He HarpeBaeTcs, XOTAl. BHEIUHHE CHIb
cosepuiaioT Hajp HuM pabory. CnepoBarenbHO, Ha 3TOM yuacTKe ra3d
OTAaET Temao. .
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336. KoanuecrBo ' Tensa, KOTOpOe BbIAEAAETCA NPH CrOpaHHU
MeTaHa B 1ac,

rpV
Ql = A;Q;l-‘- ’
rae p =16 —Macca Moaa rasa, T =1t+4273°=284°K—

MONb
ero Temneparypa KoauuectBo TEmaa, IlOle‘leHHOE BOJOH B uac,

Q= 2 vpc (£, — ¢,) 3600, e

rape p= 1 —a‘T — INIOTHOCTb BOJbI,

Kxan
2pao -z
€MKOCTb.

Mo ycaoBuio 3apauu

—8—?—=~q’_—.0,6.

Pemwas moayueHHyio cucTeMmy —
ypasueuna, HaiieM: v

rpVopy o Puc. 399.
+ Go0epreeRT =% C:

337. B nauanstoM coctosuuu p,V = l:—n- RT\, rae p, — MOJeKy Aap-
1

c=1 — yaeabHas Tenao-

ty=¢

. m

HHlit Bec 030Ha. B KoHeuHoM cocTosnuu p,V = ™ RT,, rae py — Mone-
2 ;

KYJApHBIA BeC KHCIOPOma. Y paBHeHHE TemaoBoro 6anaHca Jaer: !

Pewaa ganHylo cucTeMy ypaBHeHuii, Haliaem:
' P 4t
p T, + Hy

. . 338. BBuay auHeiiHO#l 3aBHCHMMOCTH 1aBJEHHA OT 0GbEMA MOXHO
3anucath: p=aV-+4b
IMocTosHHKE @ M b HaXOAATCA M3 YCNOBHA 3anauH:

pl — P2 ~—05 amum

=v=v," a !
PVi—piVs ~
b= “v=v, ~ 20 amm.

Moncrasass. Bupameﬂne IAf p B YypaBHEHHE COCTOSHHS HMACAJbHOIO
Fasa pV=—“- RT = const T, Haiinem:

aV?4 bV = const T. )
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I'padux 3aBucumocta T or V (cM. puc. 400) npexcrasaser coboi

napa6ony. KpuBas pocTuraer MakCHMyMa npu Vm“=—-% ~ 20 &,

.me

Y v v v

maz

Pac. 400.
KOrJa KOpHH KBajpaTHoro ypasHeHus (1) cosmapaior. [lpu sToM

Pmax = aVmax+ b= % =10 amn.

CaenoBaTteanHo,

Tomax = Pma);"l/;;ax w ~490° K,

339. dueprua epunuus o6beMa raza u, = CTp, rae p — NAOTHOCTb

14
BO3ayXa. CoraacHO ypaBHEHHIO COCTOSIHHA HAEAAbHOrO rasa p_T_ =mB

(B — nocrosnnas). Tak kak p= % ,» TO otcioxa p7 =’§“ . CuenoBa-

c
T€JAbHO, ul=-§p onpeneasaeTCca TOJbKO OaBJCHHEM. SHepl‘l{ﬂ BCEro

BO3lyXa B KOMHATe TaKie ompeleJfeTcs TOJAbKO AaBieHueM. [aBieHue
’e B KOMHaTe paBHO aTMOCHEPHOMY H He MEHAeTCs Npu HarpeBaHuH
Bo3nyxa. [TosTomMy He MeHsieTCss M SHeprus BO3ayxa B koMHate. Harpe-
BafACh, BO3AYX YaCTHYHO BHITEKAeT Hepes IUENH HApPYKY, UTOo u obecme-
YHBaeT NOCTOAHCTBO 9HEPrHH HECMOTPA Ha HarpeBaHue. TOAbKO B rep-
MEeTHUECKH 33aKPHTOH KOMHATe 9Heprus BO3pacTana Gbl C HarpeBaHUEM.
349, Ha ocHoBaHMH ypaBHeHHSl COCTOAHHMA MCKOMas Macca rasa

_ppV T,—T,
Am==p—TT,
341, I1ycTb nepBOHaYaAbLHO NPOGHPKA HAXOXUTCA Y AHA B COCTOAHHH

ycToiiunBoro pasHoBecns. [lo Mepe HarpeBaHMa JaBiaeHHe BO3JLyXa
B Hefl H, COOTBETCTBEHHO, BBHITaAKMBAOllas Cuaa Bo3pacTawoT. Ilpu
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HekoTopoil Temneparype I'; npoGMpKa HauHeT BCIAbIBaTH. Tak Kak
JaBleHUe KUAKOCTH yOhiBaeT NmO Mepe yjajdeHHd OT JH3, TO 06beM
BO3fyxa B NpoGupke M, Cl€lOBATEAbHO, BHITAIKHBAIOWAs CuJa Mpo-
JOJXKAIOT Bo3pacTarh. [Ipo6upka GHICTPO JOCTHIHET NOBEPXHOCTH BOABI.
Ipu panbHelmeM yBeJdWYeHHH TeMnepaTtypbl npob6upka Oygmer Ha-
XOZMTbCA Y NOBepXHOCTH. Ecau TeMmepatypy yMeHblIaTh, TO npo6upka
He HauHeT TOHYTb npw Temnepatype 7. lelo B TOM, UTO y Hee HMeeTCs
GoJbILOK 3amac IVIaBYYeCTH, BbI3BAHHOH 3HAUMTENbHBIM YBeJAHUEHUEM
BBITQNKMBAOIIEH CHABI TpPH BCOJABIBAHHH Npo6GHpku. TOJNbKO NpPH Hee
koTopoit Temneparype T, < T, npo6Hpka HauHeT TOHYTb. [Ipu stoMm
BHITAJNKHBAIOWIAA CHAA GYyAeT MajaTh H3-3a TOro, YTO BO3AYX B NpOGHpKe
no Mepe norpyxeHus B Boay 6yneT 3aHuMaTbh MeHbmui o6beM. [lpo-
6HpKa JOCTHraeT AHa OueHb OGLICTPO.

3aBHCHMOCTb MOJONKEHH NPOGHPKH £ (N0 OTHOLIEHHIO K JIHY
cocyna) or TemmepaTypbl I' uzoGpawena Ha puc. 401,

h

~N
~Y

7z
Puc. 401.

Npu T < T, npobupka o6s3aTeNbHO OyZeT HAaXOZHTbCA HA IHe,
npn T > Ty —y nosepxHoctd. Ecau Ty < T < T, To mpo6upka Gyzner
a160 y ZIHa, 6O y NOBEPXHOCTH B 3aBHCHMOCTH OT TOr'O, KaKOBBI
6blAM NIPEAIIEeCTBYIOMIUE 3HAYEHHSI TEMNEpaTypHl.

342 T'as pacmupsieTcs NPH HEKOTOPOM IOCTOSHHOM JaBJEHHH p,
KOTOpOe co3faercsl mopiurHeM. B aTom cayuae paGotra A= p(V,— V),
rge V|, H V,—HavaabHbli M KoHeuHB 0o6beMbl rasa. Vcmoassys
YPaBHEeHHEe COCTOSHHA, BHIpa3uM INpousBeleHHe pV uepes TeMmmepa-
Typy 7. Toraa

A= % R(Ty—T,) =339 xln.

343. Coobmaemoe rasy TemIo HAET Ha HAarpeBaHHe rasa H Ha
coBeplieHHE MeXaHHYECKOH pa6oThl. COraacHO 3aKOHy COXpaHeHHs
9HEprun

Q=%CV(T2—T1).—'];%R(T2—-T1)=

= % (T,—T)(Cp+ R) ~ 3546 kan.

283



~§ 15, CsoficTBa muakocTedt

344, «Tpynuee» CxaTh AUTP BO3AYXa B TOM CMHICJAE, UTO AAS.9TOTO
HYXHO coBepmHuTh Géabmyio paGoTy. »

Bona Mano cxumaeMa, M JJs NOBHIIEHHA HABACHHA BHYTpH Hee
no Tpex arMocdep HyxHO He6oAbIIOe yMeHblleHHe OGBEMa.

345, MakcHManbHHiE TepMOMETP MOXHO OCYHIECTBHTb CAEAYIOLIHM
o6pasoM. Hax cTONGHKOM KMAKOCTH TOPH3OHTAJbHO PACNONOXKEHHOIO

%/////////////////////////////A

Puc. 402.

TepmoMeTpa (puc. 402) nomecTHTb He6OABINOE HE CMATHBAEMOE HHAKO-
CTbI0O TeNO, KOTOpoe MOxeT CcBOGOIHO mepeMellaThCsi BIOAb TPYGKH
TepMoMeTpa. [lonoxeHne Tena ykamerT MaKCHMAJbHYIO - TeMIEpaTypy,
TaK Kak NMPH PAaCIIMPEHHH XHAKOCTH TeJo GyleT mepeMeuaTbCcs BILOJb
TPyOKH, a NMPH CIKAaTHH OCTAHETCH Ha MecTe. ' '

AHanOrHYHO MOXHO OCYUIECTBHTb H MHHHMAJBHHIA TepMOMeTp.
Ilna storo cmaumBaeMoOe KHMAKOCTHIO TEPMOMETPA TeAO HYXKHO NoMe-
CTHUTb BHYTPb XHAKOCTH.

" 346. Tlpu pacTsxeHuH ynpyroi pe3HHOBOH NAEHKH CHAA HATAKEHHS
3aBMCHT OT BeJHUYMHH AedopManuu mieHkd. Cuaa ke NMOBEPXHOCTHOIO
HaTKeHUs ONpeleaseTcss TOAbKO CBOMH-
CTBaMH XHIKOCTH H He MEeHAeTcs C yBe-
JANYCHUEM ee MOBEPXHOCTH.

847. [loBepxHOCTHOE HaTfKeHie
qHCcTOro 6eH3UHA MeHblle, YeM NoBepX-
HOCTHOe HaTshkeHne GeH3nHa, B KOTO-
poM pactBoped xHp.- [TosToMy npu
CMauHBaHHH GEH3HHOM KpaeB NATHA OHO
cTaruBaeTcs K ueHTpy. Ilpn cMaausa-
HUM 1Ke CaMOro mATHa oHO GyJXeT pacTe-
KaTbCHl IO TKaHH.

.348. B ynJoTHEHHOM MNOBEPXHOCT-

Puc. '403. HOM CJoe NMOUBW 06pasyloTca Kamui-

JpH THIA H300paXeHHBIX Ha puc. 403.

OHu cyxaloTcs KBepxy, M Bola B HMX mojuumaercs BBepx. C .moeepx-

HOCTH BOJA MHTEHCHBHO HcmapsieTci. PaspbixJenne nousW Impu 60po-

HOBAHHM Ppa3pyllaeT YKa3aHHYI0 CTPYKTYPYy KaOHAASpPOB, H BJaara
Aydille COXpAaHAETCH B 3eMJe.

349, BHyTpu koOxu HMeeTcst G6OabIIOE KOAHYECTBO KamHJSPOS.
BuyTps Kamuanapa HOCTOAHHOTO CeueHHs Kanedbka CMauuBaloweit
WHUIKOCTH OymeT HaxoauTbcs B paBHOBecuH. Harpemanue smugkocTv
yMeHbIIaeT NMOBEPXHOCTHOE HaTmienve. [109TOMY WHLKOCTb BTATHBaETCA
B CTOPOHY XOJOXHOI YacTH Kamuaaapa.

a3b GyneT BTATMBATbCSA BHYTPb KOXH IPH HarpeBaHHH ee CHapyKH.

350. XXup pacnaaBasieTcs, H KanUAISPHHE CHIH NEepeMellalnT ero
Ha TOBEPXHOCTb XOJNOAHOH TKaHu, NONMOKEHHOH NOR  KocTioM (CM.
3axauy 349). - DR

284




851. Yacth moseHa B-TeHH - XojaoxHee. [103TOMY KanmuaaspHbie CHAH
nepeMeilaoT BOAY B 9TOM HampaBjeHHH.
352.- [ugpocTaTHyeckoe JaBieHHe NOMKHO YDPaBHOBEINHBATHCHA Ka-

NHAAAPHBIM JaBacHHEM: pgh =—- Orciona A =30 cxu.

353. Ha yuwactox naewku abcd mo BepTukann JelicTBYIOT chaenylo-
mue CHJN: BeC, NMOBEPXHOCTHOE HaTameHHe F,p, MPHAOKEHHOE K /U«
Huu ab, ¥ NOBepXHOCTHOe HataweHue Fgy4, NpHIOKEHHOe K ¢d. PaBHo-
BecHe BO3MOXHO TOJNbKO B TOM caydae, ecau Fg,, Goabme Fgy Ha
BEJUYHHY, PaBHYIO BeCy pPacCMaTPHBAeMOro yd4acTka MJEHKH.

Pa3nnune CHA MOBEPXHOCTHOTO HATSEHHA OGDBACHAETCH pasHuueit
KOHLEHTPAUHH Mblla B NOBEPXHOCTHHIX CJAOAX IICHKH.

354, ButankuBaomas cuia ypaBHOBEINMBaeT BeC ky6uka mg
CUJly TOBEPXHOCTHOrO HaTseHus daq, 1. e. a’xpg = mg - 4aa,rne x —
uckomoe paccrosnue. Otciona '

r= mg 4+ 4aa
a*g _
Cuan MOBEPXHOCTHOTO HATMKEHHAs BHOCAT monpaBky okoao 0,1 ca.

=~ 2,3 cM.

355, XunkocTh moaHMMaeTCs Ha BHICOTY A = ?.r . [MoteHunanbuas
SHEprusl CToa6HKa JKHAKOCTH P
mgh 2na?

2 Y4
CHJB NOBEPXHOCTHOTO HaTakeHus coBepwaioT padoty A= 2nrah =

4na?
= Y [Monosuna 3Toit paGoThi MAET HAa yBeAWYEHHE MOTEHUHAAbHOH

.

SHepruu, a Jpyras NMOJNOBHHA HA BHie-
JeHne tenaa. CreaoBaTenbHO,
2ma?

24
356, laBaeHue BHYTPH MKUAKOCTH
B TOUKe, HaxoAsiueiics BHIIE HEKOTO-" @
POro ypOBHsl Ha paccTosHue /i, MeHbie
IaBieHUA HAa 9TOM YPOBHE Ha BeJH-
quny pgh. Ha ypoBue xunkoctu B co- @
cyle AaBjeHHe PaBHO Hyaw. CleloBa- ——————=——c———————

Q

TeJbHO, NaBJieHHe Ha BbICOTe A OTpH- ®

nareabHo (KHIKOCTb . PaCTAHYTa) U ~—~————~~~ =X~~~ ~——~

paBHO p=—pgh. ____.___@ ________
357. Cuapl NpuTsKEHHUS, AeHCTBYI0- ®

1IMe Ha MOJEKyaAy Yy NOBEPXHOCTHOro

CI0fi CO CTOPOHBI BCEX OCTaJbHBIX Puc. 404.

MOJieKys, JRalT paBHOAEHCTBYyoWYIO,
HanpaBJeHHYI0 BHH3., OJHAKO CO CTOPOHH Gammaimux coceneit Ha Mo-
JeKyny NeHCTBYIOT CuJabl OTTaikuBaHui. Baarogaps stomy Moiexyaa
HaxOJHTCA B PaBHOBECHH.

B peayiabTate AefCTBHA KaK CHA NPHTSKEHHS, TaK H CUA OTTAAKH-
BaHHA IUIOTHOCTb XKHIKOCTH B: NMOBEPXHOCTHOM -CJOE MeHblie, 4eM
BHyTpH. B camom nene, na monexyay [ (puc. 404) peiictByer cuaa
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OTTAJKUBAHUA CO CTOPOHBI MOJEKYJb 2 M CHJIbBl NPHUTAKEHHA BCEX
OCTaJbHBIX . MOJeKya (3, 4,...). Ha Moaekyay 2 neAcTByj0T CHaABI OT-
TAAKHBAHUA CO CTOPOHBI 3 ¥ / M CHJIBI IPUTAKEHHUSA CO CTOPOHBI NEWKALIHX
B ray6uHe Moaekya. B pesyabrate paccrosHue [/—2 JOMKHO OBITH
6oabie paccTosHus 2—3 U T. ..

YKasaHHas cXeMa pacCymneHuit sBaseTca BecbMa rpy6oit (Hanpu-
Mep, He YUMTHIBAETCH TEIIOBOE ABHXEHHE H T. 1.), HO JaeT KaueCTBEHHO
TIpaBUAbHBIA pe3yJabTaT.

YBeanueHne NOBEPXHOCTH XKHIKOCTH CONPOBOXIAETCH BO3HUKHOBE-
HHEM HOBBHIX Y4YacTKOB Pa3peXeHHOI0 NMOBEPXHOCTHOro cJos. IIpu sToM
ZOMKHAa OHTb ¢oBeplleHa pa6oTa NMPOTHB CHJA TNPHTAKEHUS MEXIY
MoJekynaMH. Ta paboTa mpeAcTaBiaseT Co60ii NOBEPXHOCTHYIO SHEPTHIO.

358, Heo6xonuMoe naBjeHHe INOMKHO NpPEBHIATh aTMOChepHOE
Ha BeJIHYHHY, CNOCOOHYI0 YPaBHOBECHTb THIPOCTaTHYECKOE NaBJEeHHe
cTon6a XUAKOCTH H KamuisapHOe
IaBJeHHe B NYy3blpbkKe BO3XyXa pa-=
Adyca r.

l'IpeBbémeHue ne:’BJlemm p=

o UH
=pgh-} - =4840 R
359, Tak kak B 3TOM cayudae

2a
ogh <T’ TO MXHAKOCTb MOXHH=~

METC 10 BEpXHero KOHUA TPYOKH.
—- Menuck 6yner npepcTaBaiTh
I co60it yacTb chepHUecKOro cermeHTa
(puc. 405). Paguyc xpuBH3HBI cer-
MEeHTa OlpejelfieTcs H3 YCJA0BHUS,
— - - YTO CHJBI MOBEPXHOCTHOI'O HaTfe-
- HUS YypaBHOBEIIHBAOT BeC cTOAOa
WUIKOCTH: 27ra cos ¢ = nr2h pg.
rhog . Kak
— 20

—_ — — oueBHIHO u3 pHc. 405, paguyc Kpu-

S Ortcrona cos ¢ =

=]

. _ —||— - — BusHn cerMeHTa R =
- — 2a

_—- = - —_— — hg
- - — L z “__“L-_. — 36% [Tocae oTkpbIBaHUA TPYOkH
Ha HHXKHEM ee KOHUe oOpasyerca
Puc. 405. BHINYKJblil MEHHCK TaKoOH xe GopMBI,
kak u BepxHuil. [losTomy nauHa
cTon6uKa BOABI, OCTaBlerocs B TpyOke, 6ymer pasHa 24, ecan [ > h,
u 6yner paBHa [ h, ecan [ < h.

361, 1) Cusbl NMOBEPXHOCTHOrO HATSKEHMA MOL'YT YAEpXKaTb B AaH-
HOM Kanuajaspe CToaGuK BOAB BhICOTOH He Gonee h. [losTomy Boxa
6yneT BBIIMBATLCA M3 Kamuaasapa.

2) Bona wne BouamBaeTcss. MeHuck Boinykabii., [as  a6comoTHo
CMayHBaloOLIeH XUAKOCTH OH GyAeT MMeTb dopMy moaycdepsl.

3) Bona BhiauBatbes He Gyner. MeHuck BhnykabiH. KpuBusHa ero
MeHbllle, 4YeM BO BTOPOM CJayuae.

4) Bona He BblIMBaeTcs. MeHHCK NAOCKHH.

5) Boaa He BhuanBaeTcA..MeHHCK BOTHYTBIM,
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362. BHyTpd MblABHOrO My3bIpA paguyca R 1naBaeHHE p NpeBbi-
maet arMocepHoe Ha BEJHYMHY YABOEHHOIO KaMHJJASPHOrO JaBJeHus,

TaK KaK MMEHKA TMy3blpa 1BOMHAL: p = po—l——ﬁ.

JlaBnenue BHYTPH Ny3bips pazuyca R BMecTe C JaBJAEHHEM yyacTka
NIEHKU MeXAy Dy3bipAMH [OJKHO YPaBHOBECHTb NaBJAEHHE BHYTPH

K {0 2
MeHblero myanips. CaenoBarenbHo, r + .= e R, — pannyc
X

Rr .
R+r’

Cusibl NMOBEPXHOCTHOTO HAaTsHKEHHS B 1060 TOUKE MOBEPXHOCTH
CONPUKOCHOBEHHR Ny3bipell ypaBHOBEIIMBAIOT APYr IpPyra M paBHbI
Mexay co6oil. 3TO BO3MOXKHO TOJbKO B TOM Cayuae, KOrAa yribl MEX1y
HuMHd pasHbt 120°,

363. [To 3aKOHy CcOXpaHeHHs 3HEPrHH KpPeCT He MOXeT NpPHHTH
BO BpalleHHe.

CocTaBasiomue CHI OBEPXHOCTHOrO HATAKEHHS YPaBHOBEUIHBAIOTCS
CHAAMU TUAPOCTATHIECKOrO NABJEHHS, TaK KaK FHAPOCTATHYECKOE JaBie-
Hue BOAB, HaXOAAIIEHCS BHIE TOPH3OHTAJABHOrO YPOBHA MKHAKOCTH,
orpuiateabHo (cM. 3amauy 356).

364. Ecin Tena cMauuBaoTCAd BOLOH, TO $OpPMa MOBEPXHOCTH BObI
npuMeT BuA, H306paxeHHblit Ha puc. 406, a. Mexny crmuukamu Bbilre

KpMBH3HBEI yuacTka maenku AB. Otciona R, =

Puc. 406.

ypoBHs MN Bona pacTAHYTa KaNHAAAPHBIMH CHIAMH H JIaBJeHHE BHYTPH
Hee MeHbije atMocdepHoro. ChHuKH COMHKAIOTCH, TAK KaK JaBjAeHHE
Ha HEX ¢ OOKOB paBHO aTMocdepHOMY.

Jas He cMauHBaeMbIX BOXOH CmHdeKk (opMa NMOBEPXHOCTH H306pa-
JeHa Ha puc. 406, 6. HapneHue Mexay CIMUKaMH PABHO atMocdepHOMY,
a ¢ 60koB Hue ypoBHa MN Goablie aTMocdepHoro.
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TNpu cOnmxeHuH cCnuueKk B NMOCASNHEM CAydYae 3aJaHHHIM KPaeBHM
yraaM COOTBETCTBYIOT ABe pa3auuHbie GOpPMBI nosepxHOCcTH (puc. 407)
KunkocTd, OnHako onHa u3 Hux (puc. 407, @) He MOXeET PeanH30BaThCs.
Hasnenue Ha ypoBHe KL pHomKHO OHTb Be3le ONHHM H TEM Xe.
B wactHoctH, naBaeHue ctoa6ukoB AB u CD pasnoit BHCOTH KOMKHO
OHITb ONMHAKOBBHIM. HO 9TO HEBO3MOXHO, TaK KaK MOJOKEHHE CTONAGHKOB
MOXHO BHIOpaThb § TAaKUM pacyeToM, 4TOOH HX IOBEPXHOCTH HMeAd

Puc. 407.

onuHakoBylo ¢opmy. Torza ZOMOAHHTENbHOE AABAEHHE NMOBEPXHOCTHHIX
CHJl OA¥HAKOBO, a T'HAPOCTaTHYeckoe JHaBjeHHe pasanuHo. Cuenosa-
TEJbHO, NMPH COMMMEHHH CMHYeK MOBEPXHOCTh BOJBI MeMJy HuMH GyneT
CTPEMHTbC K TrOpH3OHTaAbHOH ¢opMe (puc. 407, 6). B atom cayuae,
Kak BMJAHO M3 DHCYHKA, NaBleHMe MexIy CNHYKaMH Ha ypoBHe MN
paBHo atMochepHoMy. IlaBieHHe XKe CleBa Ha NEPBYI0 CAHYKY PaBHO
atMocdepHoMy H Hiuxe ypoBHa AMN. Ha Bropylo cnuuky paBieHue
cnpaBa MeHblle aTMocepHoro Bhiule ypoBus MN. B pesyabrate cnnuku
6yayT OTTaJKHBATHCA.

§ 16, B3aumuble npeBpameHHs KHUAKHX M TBEPABIX TeJ

365. 3amMep3aHue MNpuU HyJde NPOU3OHAET TOJAbKO TNPH HANUIHH
HEHTPOB KpHCTamausauuu. Mu MOryT cayxuth Jio6ble HepaCTBOPHMEIE
yactuubl. Korpa Macca BOIH BeJHMKa, TO B Heil Bceraa Haiijercs x0T
6bl OZMH TaKOi IIEHTP, @ STOrO yie JNOCTaTOYHO, 4TOOH 3aMepana BCA
poxa. Ecau ke Macca Boxel pasgpobieHa Ha Meabyaiilie Kamid, TO
AULIb B CPABHHUTENbHO HEGOMBIIOM YHCHE Kameab 6yXyT UMeTbCH LEHTPh
KPHUCTAMIH3AUMY H 3aMEP3HYT TOAbKO 9TH KamaH,
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366. KoauuecTBo Temna, noayuaeMoe B €IUHHIY BPeMEHH BOJOH
H JbJOM, TpPAMEPHO OAMHAKOBO, TAK KaK PasHOCTb TeMNepaTyp BOAW
M KOMHAaTHOTO BO3JlyXa NpHMEPHO TaKas iKe, KaK M JbJa ¥ BO3LyXa.
3a 15 mun Boxa no:gqnna 200 xaaopuit. CrenoBarenbHo, aen 3a 10 wac
noayuua 8000 xas. Orciona A= 80 xax/e.

367. v = 2464 m/cex.

- 368. YpaBHeHus TenaoBoro 6ajaHca HMEIOT BHI:

Q, = mc, At C At,
At - At
Qx=m, 5 + mh4-mc, —2—+ C At,
TIe m; W ¢, — Macca U TemI0eMKOCTb Jbla, C — TEeMIOEMKOCTh Kano-

pHMETpa, C; — TenioeMKocTh Bomw, Af =2°C.
Orciona

Kan
zpad ’

=150

cy At At

]
a9 T T T

Cy A 1

Q, (2—61+—cl 5 +tg)—Q
A
¢ 2 2 N

e

369. KoanuecTBO Temaa, KOTOpPOe MOKET ObiTb BHIAEJIEHO BOHOH
npu oxnaxaewun ee go 0° C, pasHo 4000 xas. as HarpeBaHus Jbja
no 0°C Ttpebyercs 12000 rxas. CaenoBaTeabHO, Jell MOXET HarpeTbes
TONBKO 3a CUET Temad, BHIACIAIIErocs NPH 3aMep3aHuH BOAbL Jas
BbijeseHus HejocTaomux 8000 xkaa momiHO 3amep3HyTtbh 100 2 BOXBL

pesyabTaTe B Kalopumerpe obpasyercss cMech u3 500 z Boxmt
u 500 2 abna, Haxoxsamuxca npu temmeparype 0° C.

370. Koneunas temneparypa colepxumoro cocyna 8 = 0°C. Ypas-

HeHue TemnoBoro 6ajnaHca MMeeT BHA:

mcy (b — 8) = mycy (8 — 25) 4 (my — ma) N,
rae m, — HCKOMas Macca COCyla, C; — TEMJIOeMKOCTh Jbia. OTcioma

MyCy (0 —2,5) 4 (my — m3) A —9200 2.

™= ¢, (¢, —0)

371. 1) HckoMylo Maccy Jbfa m MOXHO HalTH M3 ypaBHeHHS
mh = Mc(—t¢). Orcioma m =100 2.

2) YpaBHeHue TemIoBOro 6anaHca 3amuIIEeTCA B JAHHOM CJaydae
caenylomuM obpasom: MA= Mc(—¢). Otciona ¢ = —80° C.

372. TemmepaTypa NJaBJIEHHA JbJa MNPH CKATHH JO0 JAaBJEHUS
1200 amm nonusutcs Ha Af = 8,8° C. Jlep 6yzxeT NaaBuTbCA O TEX MOP,
noka He mpousoizer oxaaxzenus 1o — 8,8°C. Ilpu sToM moraoiraercs
KOJMHMYecTBO Temna Q = m,A, rjae m;—Macca PpacTasBIIETO JbAa,
a A —yneabhas TensoTa mJaaBiaeHus. Ha ocHoBaHuM ypaBHeHHS Terjio-
BOro 6anaHca m\ = mc At, Tie ¢ — TEMIOEMKOCTb JbJia.

Orciona

cm At

A

19 B. B. ByxoBues H Ap. 289
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§ 17. YnpyrocrTb M mpOYHOCTH

373. F=_35Lr—-’l =60 T

374. [Ipx HarpeBaHMM CTEPXHS C 3aKPEMACHHBIMA KOHUAMH Ha
f rpanycoB B HeM BO3HHKAeT ynpyras cuna F, paHas no 3akony ['yka
SE Al

=—F= SEat,

rie E—wmonyas IOura cranu, a a—ee kodpduuuEHT pacurupeHus.

Ecau nocrenenHo 0CBOGOXAATL OAHH M3 KOHUOB CTEPXHS, TO JJIHHA
ero yBeanuurca Ha Al =/lat, [Ipu sToM cusa Gyner JHHEHHO yMEHb-
matbcs oT F 10 Hyad, Tak 4TO ee clpenuee 3HaueHde OyaeT paBHo F/2.

Hckomas pabora A = £ Al = 5 SEla2,

2
375. Harsixenue nposonoku T = 22/:5-;. M3 3akoua I'yka caenyer,
Al
yro T = .2—1 ES.
Tak Kk Al=2( L _ z), o =1z gp Mg
cos a cosa . 2sina

. a a
Ipu Manbix yraax sinaxa, acosa=1—2sin? - x~ 1 ——~. Yuursi-

2 2
A1g
V‘ SE“‘ *

376. Harperbiit Ha Af cTepxeHb B CBOGOIHOM COCTOSIHUM YAJH-
Huaca 6n1 Ha Al =I,a Af, rie I, — nepBoHaYaNbHAS JNAHHA CTEPMHKHS.
Uto6bl BCTAaBHTb HArpeTHIl CTEpKEHb MEwAYy CTEeHKAMH, ero mpHiercd
cxatb Ha Al Tlo 3axkony I'yka

Baa 5TO, MOJYYHM:

IF
Al—ﬁ.

Orciona F= ESa At =110 «rI.

377. Tlpu HarpeBaHuu CTepikHell B CBOOOIHOM COCTOAHHMH UX O6(ast
anauHa yBeawuutcss Ha Al = Al 4 Aly = (a1, G ayly) ¢.

CixaTtHe HX Ha Ty e BEIUUHHY él MPHBENET K COKPALUEHHIO AJHH
ctepwueit Ha Al; u Aly, npuuem Ay ALy = Al Jlas storo Heo6xo-
JMMa CHJIA
ES , _BS Al
1, v

Peuras moayueHHyi0 cucteMy ypaBHEHHH, Haiizem:

F =

F=dbhtab g
a2
El E2
C 970#t CHIOH CTEPWHH AeHCTBYIOT APYr Ha apyra.
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378. U3 coobpaxennit cHMMETPHH QUYEBUIHO, 9TO YAMHHEHHE TpO-
Bonok Oyner omuHakoBbIM. OG6Go3HaumM sTo yaauHenue gepes Al Ha

o Al
ocHoBalHH 3aK0oHa ['yka natsxenue cTaabHOH NpoBOAOKH Fe =— SE,

a menpo#t F =All— SE,.

Orciona BHITEKAET, YTO OTHOIIENHE HATSIKEHHH PaBHO OTHOIIENIIO
COOTBETCTBylOUX Moayaed lOwra:

Ipu pasuoBecuu 2F, -} F.=mg.
CaenoBareabHo, Fy = M8 o5 kI m Fo=2F, =350 xI,

4
379, Ha ocnoBanun 3akona I'yka umeeMm:
A
F6='AILS6EG H F)x=—ll“ SuExe
Orcona caepyer, 4To ;i =2
xK

Takum o6pasoM, 2/; HarpyskH npuxoauTcs Ha GeToH, a !/; —mua
KeJe3o.
380. IMon neilicTBHEM cximMalomtell cuabl F Tpy6ka ykopauuBaercs

Ha , @ 01 jelcTBHEM pacTAruBaloweil cuasl F 6oaT yaauHseTca

f

SuEu Fl

Na BeAMUUHY s E "
C:

Fl Fl o
CyMMa —s— -+ —<—5— PpaBHAa mnepeMeuieHuI0 raiku BROAbL GoJra:
‘SCEC . SMEM

Fi Fl

SeEe T SuEw T

h_ ScEcSuEy
I ScEc+ SuEx '

381, Taxk kak Ko3hHUHENT TENJOBOTO PACIIHPEHHS MO @
6oablue, UeM Y CTaJH o, TO yBeJHUYEHHE TEeMMEepaTyphl BLI30BET CiKae
THEe MeIHOH NJAaCTHHKH H pacTAKEHHe CTalbHbIX. BciaexctBue cummes
TPUM OTHOCHTEJbHbIE YIJAHHEHHS BCeX TPeX MJACTHHOK OAWHAKOBBI.
O603HayuB yepe3 [ cuay cxaTus, IEHCTBYIOWYI0 HA MEIHYI0 IIACTHHKY
CO CTOPOHBI OGeHX CTadbHBIX, LI OTHOCHTENLHOIO YIJNHHEHHS MeIHOI

h'
Orciona
F ==

l
THHKH HMEEM: —— == ayf — .
naac 7 M SE.

Ha crasbHY10 NJacTHHKY €O CTOPOHBI MenHO# neHcTBYeT pacTAris
Balowan cuaa F/2. [lpupaBHIBas OTHOCHTEJbHBIE YAMUHCHHA MJAACTHe
HOK, 10JYy4HM:

: F F
aut — g = o+ gggo
Orcoaa
F= 2SEE; (ay—ac)t
- 2Ec + EM ot
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mv?
382. [pu BpaieHUH KOJbIA B HEM BO3HHKAeT HaTaxeHue I = OnF

(cM. sapauy 201). Ias ToHkoro koabua m = 2nrSp, rae S — nonepey-
noe ceueHue koabua. CaenosateabHo, < =pvi

~ 412

383. IMepBoHauaibHO CO CTOPOHBI PACTAHYTOrO GOATAa HAa KaXAYIo
raiiky zefictByet ympyras cuaa F.

I'py3a P < Fy He B COCTOSIHHM YBEAHYMTb NIHHY TOfl yacTH Goarta,
KOTOpasi HAXOAUTCA Mexay raiikamH, W, CIelOBaTeNbHO, H3MEHHTb €ro

Hatskenne. [lostoMy u cuaa,
3 IeficTBYIOMIas HA BEPXHIOK raifiKy
/2 6epTHA €O CTOPOHBI 6pycka, He Gyner
caury MeHSTbCA A0 Tex Iop, NOKa
P F,
Ha nmxuiolo rafiky co cro-
"poHBbl BepxHe#t yacTu 6oaTa neii-
cTByeT cuaa Fy, a CO CTOPOHHI
HMuHel wactH —cuaa P, Tak
b Kak raiixa HaxXOLHTCH B paBHO-
e BECHH, TO CHJIa, JeHcTBYyloulas
L, \: H Wi alsy Ha Hee CO CTOPOHBI Opycka,
0 V2T > F=Fy—P. Taxum 06pasom,
/ﬂ 3
neficteue rpysa P < Fy cBoaurcs
Puc. 408. TOJBKO K YMEHBLICHHIO 1aBJAEHHSA
HuXHEH raiku Ha Gpycok.

Mpu P > F, nauna 6oata yBEAWYHTCHA M CHIA, JNeHCTBYOIas Ha
HIXHIOI TaiiKy co cTopoubl Opycka, ucuesnerT. Ha BepxHiolo raiiky
6yner aefictBoBaTh cuaa P.

3aBlICHMOCTb JeHCTBYIOUIMX Ha rafkH CHA OT BeJHYHH rpysa P
n3o6paxena Ha puc. 408.. .

y-2
Orciofa MaKCMMaabHOE 3HAaYE€HHE CKOPOCTH U = ‘/T

<h

§ 18. CgoiicTBa mapos

384. B xanopumerpe Oyner 142 2z Boxet u 108 2 mapa npu temne-
o
parype 100° C. -

385. Cam BOAsHON nap HeBUAMM. Mbl MoxeM HabJa0AaTh TOALKO
06iaKo MejabualINMX Kamedb, BO3HHKAIIMX nocie kouiaeHcauuu. [lpu
BHIKJAIOYEHHN ra3a HCYe3awT CTPYH HArpetoro BO3AyXa, paHee 06Te-
kaBwive yaiiHuk. [1pu 3T0M BbHIXOAAmMMHA H3 YalHHMKAa BOASHOH map ox.a-
WNAETCS- U KOHAEHCUpYeTCH.

386. Ha ocHoBaHHH YpaBHEHHS COCTOIHMA HJEaJbHOrO rasa.

m
0= =_17_};T_ Ecax naBaeHue BbIpaxaTb B MM PT. CT., a 00beM
760.0,0224 mn pT. CT. M3

2713 . epad- MoAb

B #% 10 R=
, 273

Otciona p= I,OGp-—T—. Ipu Temneparypax, O6AH3KHX K KOMHAT-

HbIM, DPUOIHKEHHO p R p Izy
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387. Ha nepBwii B3radx kaxercs, 4TO YPaBHEHHE COCTORNHSA HUIeaNb-
HOro rasa He MOXET AaTh 3HaYeHWH INIOTHOCTH HAM YNeabHOro ob6bema
HACHIEHHBIX ApoB, 6Au3KHX K AeHCcTBHTeAbHRIM. ONHAKO 9TO He TaK.
Ecan moacuuraTh NJIOTHOCTb Mapa nmo ¢opmyae p = -'3 =-%’77.— H cpas-
HUTb MOJYYEHHBIE 3HAYEHHsl C MpUBEIeHHWMH B Tabauue Il, To obGua-
PYKHUTCA XOpolliee COBNAACHHUE.

OG6bacHseTcsa 9To caenyiourum o6paioM. Jlapaenue uaeanbHOro rasa
pacTeT MPSMO MPONOPUHOHANLHO TeMNepaType NMPH MOCTOAHHOM o6beMe
rasa u, CaeJ0BaTeNbHO, NMPH MOCTOAHHOH MAOTHOCTH. M3obpaxeHHas xe
Ha puc. 146 3aBHCMMOCTb JaBJAEHHS HACHILEHHBIX MapoB OT TeMmepa-
TYpbl COOTBETCTBYeT MNOCTOAHHOMY O0OBEMY HAaCHIIEHHOTO Mapa u
WHUIKOCTH, C KOTOPO#l OH HaxoauTcsa B paBHoBecHU. [Ipu Bo3pactaHmu
TeMNnepaTypsl IJOTHOCTb Napa yBeJHuYUBaeTCHd, TaK KaK XHAKOCTb da-
CTHYHO mepexoAaut B nap. [IpH sTOM MaaoMy H3MEHEHHIO 06beMa, KO-
TOpbIii 3aHMMaeT Map, COOTBETCTBYET 3HAaUMTENbHOE YBEAWUEHHE ero
MaccH. OTHOIIeHHe NaBAEHHS K MJIOTHOCTH OKAa3blBAETCH, MPHUGIHMEHHO,
NPONIOPUMOHAMNBHbIM TEMNepaType, KaK M B Clyuae MAeaJbHOro rasa.

Ypasuenne Kaaneiipona — MeHnjeaeesa naeT B OCHOBHOM NpaBHIL-
HYI0 33aBHCHMOCTb MexAy p, V u T pid BOASHOrO mapa BILIOTh A0
3HaueHHH STMX [1apaMeTPOB, KOTOpbie COOTBETCTBYIOT HAadady KOHAEH-
canuu. Ho oHo Hecnoco61o onucaTh Npouecc nepexona napa B KHIKOCTD
H, B WaCTHOCTH, YKa3aThb, NpH KaKIX 3HaweHusx p, V u T naunercs
9TOT Nepexol.

388, [Tpu 30° C naBacHie HaCHILIEHHHX NapoB p = 31,82 uu pT. CT.
CornacHo ypaBHEHINO COCTOSIHHA HI€aAbHOro rasa

V=—— 296 2
N

389, [Tpu MelieHHOM yBeJAHMUEHHH TEMIEPATyphl AaBJEHHE BOAAHLIX
NapoB B KOMHATe MOMXHO CUHTaThb HEH3MEHHBIM.

A
Baawnocti A, = 10% COOTBETCTBYeT AaBAeHHe Mapos p = 220

100 ’
rae po = 12,79 Mm pPT. CT. — naBjeHue HACHIEHHBIX mapoB mpu 15° C.
Ipu temnepatype 25° C maBaeHHe HaCHIUEHHBIX Mapos p, = 23,76 mu

PT. CT. Cﬂe]lOBaTev'lb"O, HCKOMA3fl OTHOCHTEAbHAA BJAAXHOCTb
A
=L 1009 = 2P0 _ 540,
P P

390. Ilo ycnoBuaM 3alnaud OTHOCHTENbHAA BAAXHOCTb H Ha yaune,
u B komuate 6auska k 100%. Oxnako pmaBJeHHe HACHILEHHBIX Napo3
BOJBI Ha yJivile FOPa3io MEHbIIe, YeM B KOMHATe, TaK Kak TeMmepaTypa
BO3lyXa B KOMHaTe BHINIe, a AAs BHIPABHHBaHHA [NaBJeHui 3a cueT
NPOHHKHOBEHHS MapoB CKBO3b IUENH HApYyXy TpeGyeTcs 3HAYUTENAbHOE
Bpemd. [losToMy mnpH OTKpbiBaHHM (OPTOUKH maphl HAYHYT GLICTPO
NPOHHKATb M3 KOMHATH Hapyxy, H Gejibe BHICOXHET GbiCTpee.

391. 1) YpoBHU BOABI CPABHAIOTCH, KaK ¥ COOGLIAIOIIHXCA COCYAOB.
Bonsusle mapel B neBoM cocyne OyAyT HaCTHYHO KOHJEHCHPOBATHCH,
2 B NpPaBOM COCYyAe YacTb BOXBI HCIAPHTCS.

2) YpoBHH CpPaBHAIOTCA B pe3yAbTaTe NepeTeKaHiif Mapoe H3 Of-
HOro cocyaa B Apyroi,
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Tpu naHHOM TeMnepaType JRaBjeHHE HACHILIEHHBIX NAPOB ONHMHA-
KOBO B 060HX COCYNaX Yy NOBEPXHOCTH HUAKOCTH H y6LIBAET OJMHAKO-
BbiM 00pasoM ¢ BbicoTOH. IlosToOMy naBieHHe napoB Ha OXHOM M
TOM e yPOBHE B COCYNaX He OLMHAKOBO, YTO M NPHBOAMT K TNepeTe-
KaHuio napa M nocieiywlled KOHIEHCAUHH ero B COCYAe C HH3KUM
YPOBHEM BOJIBL.

392, INpu ¢, =30°C pnaBaeHue NapoB OKA3a1OCh PaBHLIM HaBae-
HHIO Py HACBIIEHHBIX NAPOB (Pgo = 31,8 MM pPT. CT.) TONBKO NpU AaBae-~
Huu Bosayxa B 10 am.

Ipu M30TEpMHYECKOM YyMeHbIUEHHH NaBAcHus Bo3ayxa B 10 pas
o6beM ero yBeaunuurcs Takxe B 10 pas, CaemoBarenbHo, mpu armo-
chepom paBaenud u TeMmneparype 30°C naBaeHne BOAAHOrO napa
6bt10 paBHO p = 3,18 mm pt. c1. M3 ypaBHenns KaanelpoHa BbiTekaer,

yto mpu Temnepartype f, = 10°C nasaenue napa p, = p-=L, rae

T,
T, =283°K, a T,=303°K.
Hckomasa oTHoCHTeNbHAs BAAXHOCTb PaBHA

T
A= PL1000 =2 2L 100% ~ 32,6%,
Do P Ty
rae po= 9,2 MM PT. CT. — JIaBJEHHE HACBIIEHHbIX NapoB npu ¢, = 10°C.
393. HaBaeuue p=6,5 MM PT. CT.—3TO JaBJeHHE HACHILIEHHBIX
Boaaubix mapoB mnpu f=5°C. Pe3koe nageHue HaBJAeHHS CBHIETE/b-
CTBYeT O TOM, 4TO BCA Boja nepemsa B map. O6bem mapa, OTKauaH-
Hbifl HACOCOM 10 MOJHOTO HcnapeHus Bogbl, V = 3600 ..
Ha ocnoBanuu ypaBHeHus cocrosHus Kaaneiipona — Menneneesa
MCKOMasi Macca BOJBI v
pVy
RT '
394. Ha mnarpesauue Boabt zo 100°C 1eco6xoqMMO KOMHUECTEO
tenna Q, = mc At = 3000 xaa. CaenoBarenbHo, Ha mapoobGpasoBaiue
6yaer 3atpaveio Q= Q — Q, = 2760 xas KoauyecTso BOAMI, mepe-

weamei B nap, paBHO m; = ~)T2 =512
[lo ypaBHeHMIO COCTOSIHMA HACANbHOTO r'asa 5TO KOJAHYECTBO Mapa

. m T
3aiiMeT 06bEM V=7’~-ﬁp—. Ipenebperasi ymeHblueHUEM 00beMa,

o o %4
3aHATOrO BOAOH, HaiiieM BBICOTY NOAHATHA nopumns: / =5 = 17 cm.

F'TABA 1l
9NEKTPUYECTBO U MATHETHU3M

§ 19. daexTpocTaTnxa |

2
395. F=-1 =018 kI
Cuaa oueHn Beauka. CoobuiuTh Teny HeGOMbIIHX Pa3MEPOB 3apsn
B OAHH KYJOH HCBO3MOXHO, TAK KaK 3JCKTPOCTATHYECKHE CHJIBL OTTan-
KHBAaHWA HacTOMLKO BEJAHKHM, 4YTO 3apa]l HE CMOKET YACpKaTbCa Ha
T¢ae,

294



396. lapukd pacnoaoiarcs B yriax paBHOCTOPOHHETO TPEyrolbe

o 3 .
HHKA €O CTOPOHOIl —-—2—1. Cuaa, JAeficTBYIOIMIAA CO CTOPOHBL JIOGLIX
442
2y3
IHapuk 6yneT HaxoZHTbCA B COCTOSIHMM paBHOBecus, ecai {ga =
F I —
=z (2=30°). Orciona g= VY mg ~ 100 ex. CI'C3.
397. Tak Kak HUTH He OTKJAONUAIOTCS OT BEPTHKAM{, TO KYyJOHOB-
CKast CHJa OTTAJNKHBAHHA YPABHOBEUINBACTCA CUJON NPUTSIKEHHS MEHY

LIapIIKaMIl M0 3aKOHY BCEMHUPHOro TAroTEHHA.
ITostoMy B Bakyyme

ABYX WIapHKOB Ha TpeTuil, pasna F =

e _ e

r2 r2
u B kepociHe (y4uTeiBas pe3yabTaThl 3anauun 230)

2 (=) V"
er? =1 r? ?
rae V — o6beM 1IApHKOB.
Orciona
p= ﬂ_—VL ~ 2,74 z/cM3.

Ve—1

398. Yca0BHA paBHOBECHs MOABEUIEHHOrO WIAPHKA AAIOT 14 06oux

paccMarpuBaeMbIX  ClIyuaeB  ypaBHEHNf: 7 .
—_ &
. 2 a’
T,sma,-—g%—-l/——=0, 45° A%
2a 2 @
D) P77 - S
T,cosa,—i—%-'—é———%—?—mg:& 7 ¢£\\ 3{_75 7
Q0 V2 TN
Tzsinaz——(i-"—'T—‘:O, a />/\ !
2a 2 ‘ V2SI |
v TN
- 2 (Ve N
rae T, T,—HaTsxeHus HUTH, o, ag — Puc. 409.

yrael OTKIOHeHuHs HuTH, -4-Q, — Q — 3a-
PAAbl 3aKPEMVIEHHBIX IUAPHKOB, - ¢ — 3apal MOJBELIEHHOTO IIAPHKA,
mg — BeC MOjABeMIeHHOro mapuka (puc. 409).

Mckaouas HeusBecTHble M3 AAHHON cMCTeMB! ypaBHeuuii, noayummi

clgay —ctgay = ctg o, —ctg 20, =2 QY 2 —1).

Orciona clgay =2 @V 2—1) + V35 —16/2



Caen0BaTeabHO, o) = 7956/, ay = 15°52" npu mg > —374 (l — ’%2

H a; = 82°04', a, = 164° 08’ npu mg < (i—g( _g)

399, llpu paBHOMEpPHOM JABMKEHMH KameJbKH Ha Hee AeHCTBYIOT:
cuaa TAXecTH P, BHITAJIKHBAOUIAA CuAa BO3nyxa (cuia Apxumena) F,
CHJI2a 3JEKTPOCTATHUECKOro MNoAfA eE M Cula TPEHHS O BO3AYX kv =

= kT' Bce cuabt ypasHoBemeHnbn. CiaeroBateisHo,

P—F—eE4 k3 =0
1

P—FieE—kP=0,
2

P—F_k%=q

rle e—3apan Kammui, E — HanpsXXeHHOCTb 9JEKTPUYECKOTO MOad,
S — paccrosHue, MPOXOAUMOe Kamaeil.
PewuB ypaBHeHus, NOJYTHM:

2\t
t—t '

400. MoxHO, BOCHONb3OBABIUMCh SBJACHHEM SJEKTPOCTATHYECK O
UHJY KILUH.

HyxHo nogHecTH K JAHHOMY 3aps)XKEHHOMY Tely NPOBOXHUK Ha
H30MMPOBaHHOM IOACTaBKE H KPAaTKOBPEMEHHO 3a3eMauTh ero. Torja
Ha NPOBOJAHHKE OCTAHETCH 3apsii, MPOTHBONONONHHA MO 3HAKY Aau-
HOMY, a OLHOMMEHHBIH C HHUM YHIET B 3eMaio.

3apaa ¢ MPOBOXHHKA MOXHO CHSATb, BBEAA NMPOBOAHHK BHYTPb Me-
TaAJAHYEeCKOH MONOCTH., DTy ONepalHuio MOXHO MOBTOPHTb MHOrO pas,

NOAYy4YHB 3apsaf J060H BeaHUHHBI
JF Ha anajoruuHoM npuHuune ocioBaHo
YCTPOHCTBO 3JMEKTPOCTaTHYECKOH MalHHBI.
7 7 401. dHeprus BO3HHKAET 3a CYeT Me-
XaHHYecKoH paboThl, KOTOPYIO HEOGXOAHUMO
COBEpIINTb INpPH INepeMemieHHH INpOBOA-
HHKA OT Pa3HOMMEHHO C HUM 3apsKEHHOrO
Tena, K Tely, Ha KOTODOM HaKaIMBaercs

3apsa.

402. MoryT B TOM cay4ae, eciAH 3apan
/ ONHOrO M3 IApMKOB MHOro GoJblie Ipy-

t=

2/ roro. CHiB NpHTSXEHUs, 0GyCAOBAEHHbIE
MHLYLUPOBAHHEIMM 3apAAAMH, MOLYT Mpe-
¥ BHCHTb CHJIbl OTTaJAKUBAHHUSL.
403. Tak kak Q>>g, T0 B3aumonei-
Puc. 410. CTBHEM MexJ]y OTAEJbHBIMU 9JieMEHTaMu

KOJAbIa MOXHO npeHe6peub. Buizenrum ma-
Abili 3MeMEeHT Koabua AauHH R Ax (puc. 410). Co cropoHbl 3apsaa Q

Ha Hero JeicTByeT cuaa AF = Rz,q , rie Aq = q2: . Cuapl Hatf-
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sweHus Kkoasua I ypaBHoBemusaioT AF. U3 ycnosns pasHomecHs, yuu-
ThiBas, YTO Aa Malo, HMeeM:
Aa

AF = 2T sin (-2—) ~ T Aa.

Vckomas cuna aBaserca Hatskeduem T = —2-’?—-32—.

404. PaccMoTpuM cayuail pasHOMMEHHbBIX 3apaaoB q; > 0; ¢, < 0.
HanpsKeHHOCTH, CO3/laHHbe 3apAaMU ¢, U g, PaBHH COOTBETCTBEHHO

E = -qT‘ u E, =q—§ . Kak Bumno us I3
r re C .7,
puc. 411, AN
E2 - E% + E% - 25152 COoS ‘?. r;///// ? f
Ws & ABC 7 2
2 2 2 <
A4ri—d N Gt
€O8 ¢ = ——5 ——— : 2
Puc. 411
CaenoBaTeqbHO,
2 ]
q 9 9192 o 9
= vy A=),
1 r 172
Ecau 3apsabl OAHOMMEHHHI, TO
9192

i | %
E=Y)/ s+t 55 i+ri—d).
ry. nrny rro

405, Kaxcablii 3apag co3faet B Touke D HanpsixeHHOCTb noast £, = %.

IMoaxas HanpsxeHHocTb OyaeTr cymMmodl Tpex BexTopoB (puc. 412),

lopusoHTanbHbe  cocTaBasolIve

\ STHX BEKTODOB B CyMMe HaiyT HYyJb,

7 TaK Kak OHH PaBHH MO BEAHYHHE H CO-

CTaBJSAT APYT € APyrom yraw mo 120°

Camu BeKTOpb 06pasyIoT € BEPTHKAABIO

p z yrast 90°—a, rie a—yroa Mexay

pebpoMm TeTpasipa W BWCOTOH h Tpe-
a Y yroabhuka ABC.

Beptukaabhble cocTaBasiomue o1H-

A z A HakoBbl H PaBHH Kaxias gg sina,

” W3 A ADE oueBugHo, 4TO Sina =

g
= T Orciona sckomas Hanpf-
A WEHHOCTb MO
-_ved
Puc. 412, E—VGF-

4035, Hanpsxennocts moas E B mpou3BoabHOH Touke A Ha ocH
KOJbLla MOXET ObiTh HafileHa KaK reoMeTpHyeckas CyMMa HampsKeH-
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Hocreii, CO31ABACMEIX OTAENBHLIMM MalBIMH SJEMEHTAMH 3apAXEHHOTO
Koabua (puc, 413).

CyMMHpYfl BEKTOpBI HaNpsXEHHOCTH B TOuYKe A, ClAelyeT yuuTbl-
BaTb TOJbKO COCTaBJfOLIME, HampaBJeHHble BIOJb ocH koabua. Cocra-
BJASIOLIYE BEKTOPOB HANMPAMEHHOCTH, HANMpPABJAEHHBIE NEPNEHAHKYAAPIO
oCH, IIpH CJOXEHHH JAAYT HyJb BCAEACTBHE CHMMETPHH.

CuenoBaTenbHO, HaNPSKEHHOCTh NMOJAA B TOYke A paBHa

E= Q coS a = Qr .
R24r? (R2 42y’

407. HanpskeHHOCTb mOJA B NPOU3BOJLHOM
fouKke A Ha OCH KOJblLA paBHa

E Q

=—R7+—ﬂcosa=%sin2a.cosa (1)

(cM. 3amauy 406).

OueBugHO, 4TO E NOCTHraeT MaKCHMyMa npH
TeX e 3HaueHMAX Yraa a, YTO M BhIpaXeHue
2E2R?

'—62—‘. Ho
2 R4
-2£—2-R—=251n‘ac082a=
Puc. 413. Q

=2cos?a(l —cos?a)(l —cos2a) (2)

npencTasaseT co60il NPOH3BEAEHIIE TPeX MOJOMHTENAbHBIX COMHOXHTE-
nei:

a=2cos?a, 3)
b=1—cos?qa, 4)
¢=1—cos?a, (5)

CyMMa KOTOPHIX moctosiiHa (@b 4-c¢=2), npuuem b=c.
3to mpousBeaeHne abc = ab? Gyser HaubOAbLIIMM B TOM Chyuae,
€CJAH COMHOXHTEJH DaBHBI

a=b=c¢c= %- (6)
H, CJAeN0oBaTeabloO, 8
abc = ab? = —2‘7— . (7)

Joxaxem sto. Iycth 0
‘ o= +2d,

rae d — HeKOTOpPOE YHCI0, KOTOPOE MOXET JIEXKaTb, KaK BHITEKaeT
u3 (3), B npenenax

1 2
— < o 8
g <d<3j- ®)
Toraa na ochosanuy (4)
2
b= 3T d.
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Ilpoussenenue
2 [ 2 2_ o8
ab? = (g—{—Qd) (—3——~d) = 74‘242 (d—1)

HMEeT MakCuMyM, Kaxk BoiTexaeT u3 (8), npu d = 0. CaenosaTteibHo,
2 V3
Q=% K COSa==—p—,
3 e 3
Hau6oabuasn HanpaXeHHoOCTb 10as Gyuel' B TOYKaX, OTCTOAIIUX
2, .
OT LEHTPA KOJbLA HAa PaCcCTOSIHHE r = ——2—~R. D10 3HAYeHie Hamps-
WEHHOCTH 110/l PABHO
Fo.—2V3Q
max =~ 9 RZ*
408,
2r 2n
EB’:—S—(QI—Qz): EC=‘“S" (Q(‘l‘Qz)c

2n
Fp=—"(@Qi+Q.
Hal'lpﬂ)l(CHHOCTb CUUTAETCH HOJ]O)KHTCJ]bHOﬁ, €CJH OHa HampasJaeHa
CneBa Hamnpaso.
. Q

409, 3apsiibl Ha NOBEPXHOCTAX JAPYrod IIACTHHB PaBHBI Ty

H —%. Jiume B 3TOM Caydae 3JeKTPHYECKOE NOJAe BHYTPY MAACTHHBL
Gyner paBHO HyJi0, KaK 3TO JOMKHO ObITb IPH DPAaBHOBECHU 3apAMLOB.
410. Mosexyna OyneT NpHUTATHBATbCS K 3aPAKEHHOMY LHIHUADY.

Cuaa npuTsXeHds paBHa
1
r=2a(; =) = by

B 370M BHIpaXeHHH MBI MOXeM npeHe6peus Beanuntol A (A ~ 1078 cu)

[0 CPaBHEHHIO C r (7 e MOXeT OlThb MeHblle pajuyca LUJHHAPA).
OxoHuaTesbHO A48 F 1oayuaem BblpaweHHe

2xq

r2

1 ) 2xgh

F =

411, B HauaabHBIH MOMEHT CHJBI, AeHCTBYloLiMe Ha 006e MOJEKYJIbl,
onuHakoBbl. Ilpu mnpubamxeHdu K UUAMHAPY cuaa F, ne#ictBytouiast
Ha MOJIEKYAy C TOCTOAHHbIM 3JEKTPUUYECKHM MOMEHTOM, pacTeT npo-
nopuuoHaabHo 1/r%

F = 2‘/.(])\
1= l'2

(cm. 3apauy 410). Cuna F,, zeficTBylomas Ha <ynpyryio» MOJEKYJY,
pacter GpicTpee, NPONOPLMOHAABHO 1/r% 3a CueT HENpephIBHOrO yBe-
292

o 24
AHYCHUA INCKTPUYCCKOTO MOMEHTA STOH MOJICKYJBI ng'-‘ kP )-.
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MaccH MOAEKyA OHZMHAKOBBI, TMO3TOMY YCKOpeHWe BTOpPOH  Moue-
Kyabl OpH NprOMAKEHHH K LWIHILAPY HapacTaeT ObicTpee, 4eM y nep-
BOii, 1 OHa OHCTpee ZOCTHIHET NOBEPXHOCTH LUAUHAPA.

412, BBuiy oueHb MaJoH TONUIMHBI NAACTUHKU MBI MOXEM CUHTaThb,
4TO 3apsj pacnpeneaeH PaBHOMEPHO HA IBYX NOBEPXHOCTAX, NIOWALb
KaX10il M3 KOTOPHX paBHa ab. TakuM 06pa3oM, NOBEPXHOCTHAas NJQT-

q
2ab -’
BHE METanla HanpsKEeHHOCTb P3nla

HOCTb 3apsina ¢ = [loae eHyTpH MeTaana 6yAeT PaBHO HyJuo,

—an 429
E=in 2ab ~ ab °

413, WnayuupoBanible OTpPHLATENbHHIE 3apsiibl Ha TNOBEPXHOCTH
NPOBOJAHMKA PpACNpejeNaioTcs TakHM 06pasoM, UTO pesyabTupyloulee
1oje BHYTPM MPOBOIHMKA OT TOJOMKHTEJhHOIO TOYEYHOrO0 3apsaaa W
MHIYIIPOBAHHLIX OTPHUATENbHBIX 3apai0B paBHO Hyamo. (Muayumpo-
BaHHbIE TOJOXKHTEJbHHIE 3apAin YHIYT Ha ynajieH-

o Hule Kpas IJAacTHHKH, H HX NOJeM MOXHO Oyner
MR npeHebpeub.) JTO pacnpeneneHHe HHIYUHPOBAaHHbIX
N 3apANOB HEe 32BHCHT OT TOJLIMIB MAACTHHKH.
oo [TomMecTuM cJeBa OT IJIACTHHKH Ha TOM e
Vad il w4 paccrosuuy d 3apan —g. SIcHo, 4TO Ha JeBoOil CTO-

poHe MAACTUHKHM WUHIYUHMPOBAHHBE MOJOXKHTENbHDBIE
+| |- *7 aapsam pacnpeneasioTcsi TakuM ke 06Da30M, Kak
o M OTpHLATE]bIILIC HAa NMPaBOd CTOPOHE NMACTHHKH.
- OT TOrO, UTO MBI NOMECTHJAX CJAeBa OT IJIACTHHKH
H oI 3apan — ¢, 3JeKTpHUCCKOE MnoJe ChnpaBa OT mJaa-
ol CTHMHKH He u3Meintcf. TaikuMm obpasoM, cnpaBa oT
Hod- DNJACTHHKH 9JeKTPHYECKOoe moje OT 3apaja —+q u

Puc. 414. OTPHIATENLHBIX HHJYIMPOBAHHBIX 3apsijioB COBMa-

1acT C MoJeM, CO31aBaeMblM 3apsiaMu -+ q U —

M 3apajaMy, HHAYUHPOBaHHbIMH Ha [I0BEPXHOCTAX MAACTHHKH (puc. 414).
Ecan ToamMHA NAAacTHHKM OYeHb Majla NO CPaBHEHHIO ¢ d, TO MBI
MO)XeM TIACTHHKY CYHTaTh 6eCKOHEYHO TOHKOH, a B TaKkOM ciayuae
noje, CO3NaBaeMOE WHAYLHPOBAaHHBIMH 3apsiaMH, BHe NJACTHHKU
PaBHO HYyJIO.

Wrak, Mbl NOKa3aau, 4TO NoJe ClipaBa OT MJACTHHKH, CO3LaBaeMoe
3apsAaoM -+ ¢ M MHAYLMPOBAHHLIMH OTPHUATEJbHBIMH 3apsiaMH, PaBHO
1010, CO31aBaEMOMY TOYEUHBIMM 3apsAgaMi g 1 —g.

[Tockoabky HanpsKeHHOCTH 1O B TOUKE HaXOxIeHHA 3apsana -} g
OT HHIAYUMPOBAHHBIX OTPHLATENbHbLIX 3apAJ0B pPaBHAa HaNPSKEHHOCTH
NoJst OT TOYEUHOTO 3apsiia — ¢, HaXONALIEroCs Ha paccTosHuH 2d OT
.

442"

414, Beuay Toro, uto @ u b MHoro GoJbuue ¢ H d, MH MOXeM
CYHTaTh MAacTHHKY GeckoHeuno Goabmioil. Y4uTHIBasi, 4TO HanpsKeH-
HOCTb NOJR OT HECKOJAbKHX 3apslloB paBHA CyMMe HampsiKeHHOCTeH,
CO31aBaeMblX KaXAbiM M3 9THX 3apSANO0B, H BOCHOJb3OBABLIHCH Pe3yJib-
TaTamit pelieHus 3anaq 412 u 413, nonyuaeM 3HauCHHE MCKOMOH CHJIBL:

0 2
Fe =70 Q

a6 dat

- g, T0 nckoMan cuaa npuTswenns pasHa F=



3nak - COOTBETCTByeT Cune OTTAAKMBAHHA, 3HAK — CHAE [pH-
TAKEHHA.

[onowuTeAbHO 3apAMelHas MAACTHHKA GyAeT NPHTATUBATL TOYEH-
HBIH MOJOMHTEAbHBIH 3apaj, ecau

Q* _ 2nqQ
a7~ "ab

Q _ 8rq

4%~ Tap °

415, Tpegeabtas BeadYMHa 3apsAa, KOTOPHH MOWKHO COOOUIMTH
uapy, ONPEASAseTCs PaBelCTBOM

Hiau

E°=ﬁ‘.

[Morennuan npu stoM Oyaer paBeH V=—g= Ey,R = 30000R s,

R
ecau paguyc Iiapa BblpawaTbh B CaHTUMETpax.

416. Ecau 3apskeHHOE TenO NOMECTHTh B HeHTpe cdephl, TOo, oue-
BMAHO, Ha BHellllel NOBEPXHOCTH CdepH NOABUTCA NOMONHHTENbHBIH
3apaj) — ¢, pacnpejeneHibli paBHOMEPHO MO NOBEPXHOCTH, a Ha BHYT-
penHeit moBepxuocts — 3apan -+ ¢q. [ToreHnuan VR Ha paccrosHud R
OT uentpa cdepbl Gyler pasBeH

_Q—q¢q
Ve="p""

[pu nepemeuteHnH Teaa BHYTpH chepu
none BHe cdepbl H3MEHATbCA He Oymer.
CnaenoBatelbHo, TNOTeHuuan Oyler pa-
BeH VR npH JI000M NONOMEHHH 3apsiKeH-
HOTO TeJa BHYTPH cdepbl.

417, Kopniyc u cTepieHb, COeIHHCH-
Hble NPOBOAOM, 6YIyT HMETb PaBHHIE MO- ¥
TeHuUaan. [103TOMy JuMCTOYKH He OyayT
OTKJIOHATBCSA. :

[locne yaaneHus COEJIMHHUTENBHOTO Puc. 415.

NpPoBOAA M 3a3eMJeHUs CTepXHA 06a Jau-
CTOYKA OTKJOHATCH, TaK KaK MewJAy CTepKHEM M KODNMyCOM BO3-
HHMKHET PasHOCTb NOTeHUHanoB. [losBleHHe 9TOH PasHOCTH MOTEHLUa-
JIOB OYEBHJHO H3 YCJIOBHA DaBEHCTBA HyJI0 pPabGOTH 3JEKTPOCTAaTH-
YeCKOro IMoJd TNpH MepeMelleHHH 3apaia N0 3aMKHYTOMY NyTH
ABCDEFA, wn3obpawennomy Ha puc. 415 nysktupom. Pabora Ha
yuactke AC paBHa Hymio, npuueM pa6Gorta Ha nytH AB paBuna pa6ote
Ha nyts BC, B3fiTOH C OOpaTHHIM 3HaKOM. PasHOCTb NOTeHuHal0B
MeXay 3eMJeH M KOpPNyCOM paBHa PasHOCTH MOTEHLHANOB MEWLY KOp-
NycoM H CTEepXHEM.

418. Tlpr coo6umeHun KOPHyCY SJAEKTPOMETPa HOJOXHTENbHOro,
K NpHMepY, 3apffa WAapHK CTEPKHA SJAEKTPOMETPA BCAENCTBHE 3JEKTPO-
CTaTHYECKOH MHAYKIUH 3aPANHTCS MONOKHTENbHO, @ KOHEL, CTEPIKHA — OT-
pHuuateabHo. Mexay KopnycoM H CTepiKHeM BO3HHKHET PasHOCTb MOTEH-
HHaJI0B, H MO3TOMYy 00a JHCTOYKA OYAYT OTKJAOHATbCA. ITOTeHLHaJbL
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KOPIyCa ¥ CTEPXHSI TMOMOXKHTEAbHBI OTHOCHTENLHO 3€MaAH, NPHYEM M0-
TEHLMal KOpHyca Bhille (NOTEHLMaJ 3EeMJll MOXHO CYHTaTh Hy-
JEeBLIM).

Tlpu COeNMHEHUH CTEpXHsA C 3eMiaeH PasHOCTb MOTEHUHANOB MEWAY
CTEPXHEM 1 KOPNYCOM, KaK MOXHO NMOKa3aTh HCMOJb30BAaHHBIM B 3a-
naue 417 metomoM, yBeanuutcs. CiaenoBaTenblo, JHCTOUKH OTKAOHATCH
Ha GoabLIMH Yrom

419. aeKTPOMETp H3MEPSET PAa3HOCTh MOTEHIHANOB MEXAY Nai-
HpiM TeJoM It 3emjedl. Tak Kak MOBEpPXHOCTbL NMPOBOIHMKA 3IKBHIIOTCII-
LHa/lbHA, TO B TNEPBOM CJaydyae JHCTOUKH OTKJAOHAIOTCA HA OLWUH H
TOT € yroa npu Jio60M MOJOXKEHHH mapuKa (ecau eMKOCTb COeNHIiii-
TeJbHOrO NPOBOJA MpeHe6pexHuMo MaJja).

Bo BTOpoM cayuae OTKJOHEHHE JHCTOYKOB ONpelensieTcs NoTei-
I[HaJOM IIapHKa OTHOCHTEJbHO 3E€MJH B TOT MOMEHT, KOTrZa Mbl Ipi-
BOAUM €ro B CONPHUKOCHOBEHHE C 3JEKTPOMETPOM. ITOT NOTEHHHA]
3aBHCHT OT 3apafa IIapHKa, ero pasMepoB M PacCloON0KEHHS OKpYKaic-
mux npejaMeToB. [Ipy Heu3MEHHOM pacHOJOXEHHH TpeIMETOB MOTel-
LiHaJ MEeHSeTCsl TOJAbKO C H3MeHeHHeM 3apsja wapika. B MoMeHT co-
TIPUKOCHOBEHHS IIapHKa C BeJepkoM OH NMpHOGpeTaeT MOTEHLHAX Be-
Jiepka, Ho ero 3apsaf OyleT 3aBHCETb OT TOTO, KAKOro y4acTka MoBepX-
HOCTH MBI KOCHyJaucb. Ecau Mbl KOCHEMCA BHYTpeHHell NOBEpPXHOCTH
BelepKa, TO 3apaj miapuka 6yleT paBeH HYJO, eCall BHeUIHeH, To 3a-
PAL, OYEBHIHO, HE paBeH HymIo.

Bo BpeMs nepeHoca 3apsana WIapUKOM ero NOTEHLHAJ HENPepbiBHO
MeHSieTCsl, TaK KaK MEHAeTCs ero IOJOXEHHE OTHOCHTENLHO OKPYKalo-
HIHX mpeiMeToB. B peayabTare AaHHLIM METONOM Mbl H3MepsieM pac-
npejeeHue 3apsia Ha MOBEPXHOCTH METalna, HO He ero MoTeHuual.

420. OtBer BbITEKaeT W3 peulenus 3amnaun 419.

Bo BTOpOM cayuae noTennuan Liapuka, a CJel0OBaTeNbHO, H NO-
Ka3aHHS 9JEKTPOMETPA OMpPELENA0TCA BeJHYHHOH 3apsna, YHECEHHOro
LIAPUKOM C TIOBEPXHOCTH HCCJeAyeMOro npoBojHHka. [lpu xoHTakTe
C NpPOBOJIHMKOM TOTEHIHAJ MHIapMKA HMEeT OJHIaKOBOe 3HauyeHHe He-
33BHCHMO OT TOUYKM KacaHus. OJHAKO €MKOCTb LIAPHKA 3aBHCHT OT
(opMBI yyacTka MOBEPXHOCTH (B YaCTHOCTH, OT €ro KDPHBH3HHI), C KO-
TOPHIM LIAPUK NpHBefeH B conpukocHoBeHHe. COOTBETCTBEHHO H 3apsai,
lepexoasuvii Ha IIapHK, OonpeleliseTcs KPHBH3HOH Y4acTKa CONpPHKOC-
HOBCHHSL. .

421, IToTeHunas BCcex TOYEK Iapa oauHaxkoB. [las pemeHus 3agauyu
JIOCTaTOYHO HAHTH NOTeHUHak OIHOH Touku. [lpome Bcero HaHTH mO-
TeHUMaa ueHTpa mwapa. OH paBeH NOTeHOMaly, CO3LAHHOMY B LEHTpe
11apa TOUEUHBIM 3apsAIOM: U=dl, NA0C TIOTEeHlHald, CO3JaHHbIA 3a-
pslaMH, BO3HHKAIOIMMH Ha TNOBEPXHOCTH IIapa BCJAEACTBHE 3JEKTPO-
cratiueckoil HMHAYKUuH. Ho 3TOT nocaenuufi noTeHiHaj paBeH HYJIO,
TaK Kak CyMMapHubiii 3apsaj Ha cdepe paBeH HYJI0 H BCe dJEeMEHTHl 3a-
pAla HaXOUATCA 11a PABHOM PACCTOSIHHM OT NeENTpa.

CrenoBarteibHo, TIOTEHIMaA l1apa U=?(i]_'

422, Dueprusi 3apshHKEHHOro l1apa paeHa pa6oTe, KOTOPYIO MOIYyT
COBEPUINTL 3apslbl, HAXOASAIIHECH HA llape, €CAH OHM NMOKHHYT €ro u
ynaastcs Ha 6eCKOHEYHO 6OJbLIIOE PacCTOSAHHE. .

Ilycth 3apsaipl CTexkaloT ¢ lapa nocrenesso. Torza nepsbi 3a-
pan -+ g, (g, <€ Q),_ynaruBWHCh B 6E€CKOHEYHOCTb, NPOU3BELET pa-

302



60Ty, PaBHYIO ¢,9;, TA€ ¢, = ~ = 5 — [IEPBOHAYANLHLI MOTEHUHANX

wapa. Cueiymomue 3apaabl NPOM3BEAYT MeHbllylo paboTy, Tak Kak
uiap MOCTENeHHO TepseT 3apfj M ero HoTeHuuan yMeHbmaercd. PaGora
NOCAEHero 3apsiia ¢,9, =0, NMOoTOMy 4YTO MOTEHLHaX HE3apPSAIKEHHOro

mapa pased nyawo. CpeaHiuil noreHuHan mapa paseH ¢ = Y Mmio~

2R’
XHB ero Ha MNepBOHAYANBHBIA 3apaAL, MOAYUYMM SHEPrHI0 3aPSKEHIOrQ
wapa:

QZ
1 P =— ———
(dra 3Heprus HasbiBaeTCA COGCTBEHHOM.)

Tot ®e pe3yabTaT MONKHO MNOJYHUTb, HCHOAb3Ys rpaduk H3MeHe-
HHA [OTEHIHaJa liapa OpH yMeHblieHuu 3apana. I'padux 6yner npex-
CTaBAATb COO60H MPAMYIO JHMHHIO, NPOXOJAULYI0 MOJ HEKOTODHIM YraoM
K OCH 3apsgoB, a pab6ora OyxeT YHCJACHHO paBHA IIOM{AAH, OTPaHH-
YyeHHOH rpaguKoM M OCAMH.

2 RU2

423. JHeprus 3apsxenHoro mapa W= QR="g » e R —pa-

anyc wapa, a U —ero norenuuan (cM. 3apauy 422).
[Tpu paspsne sTa sHeprus Bbifeautcs B ¢opMe Temna. Brrpaxan
9Hepruio B kajaopusax, nmoayuum: W = 0,13 xax.
424. Pa3HOCTb MOTEHIHANOB MEXY IIADHKAMU JO/XKHA PABHATLCH §,
9 92

CaenoBartebHO, = &, roe g, u g, —3apansl mwapuxos, Co-
1 2
r71aCHO 3aKOHYy COXpaHeHusl 3apsana g;-+ g, =0.
Orcioa
&riry
q, = q2= r¥n

[To saxony Kynoua
2,29
&riry

r=reFnr~°

,0044 Oun,
425. [lycTb mepBOHaYalbHO 3apAibl WAPHKOB OBbLIH ¢; U ¢, Torxa

pabora A1=E‘Tq3-, rie [ — paccrosnde Mewly MIapuKaMH. 3apsaiuk

IIIapHKOB NOCJE COENHMHElHs CTanH OAHHAKOBBIMHU: q=1'—-|§_—ﬂ, a pas

2
6ota Az—_—_(q'—’Lq_Z)_. Hetpyauo BHzerb, uto A; > A;. Kpome TOrOQ,
B NPOBOJHHKE NPH COENIHEHUH LIAPHKOB BBIAEAAETCHA Temio Q.

OnHako noAHBIH 3amac SHepruv LIAPHUKOB MO 3aKOHY COXpaHeHHn
9Hepruu ROJ/KeH ObiTh OXIHAKOB B 06oux cayudadx. Tak xak pabora A,
H, COOTBETCTBEHHO, A, NpeicTaBisfeT COGOH MOTEHIIHAIbHYIO SHEPTHI®
BTOPOro IIapHKa B MOJe MepBOro B NMepBOM H BO BTOPOM Cayyadx, TO

A+ WL=A2+Q+ W,
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2 2
g q,
rae W, = By -+ S~ co6CTBEHHAA 3HEprus WIAPHKOB J10 COEAWHEHHs,

2 2
W, = %r_ -+ -37 — cOoGCTBEHHas SHEPrita IIapHKOB NOCJe Nepepacnpe-

IejieHus 3apsajaoB (CM. 3apavy 422).
dneprug, BhigeauBlasca B ¢opMe Teina, pasna

Q= W.—W2+A.—A2=£"——"—2’2(i—-‘-).

426. [lpeanonoxuM, 4TO paguyc 060J0UKH yBeanuudcs Ha d, rae
d — CKONb YroiHO Manas BeauunHa. Torxa pacTariupaiollas cuaa co-
BepuT pabory A =4nR?f3, rae f— cuaa, NPHUXOAAWIAACA HA efqu-
HULy naomanu. 3ta paboTa COBEPIIAETCS 32 CYET yMeHbUICHHS 3JeKTPO-
CTaTHYECKOH 3Hepri. BHa;la.ne 9JEKTPOCTATHYECK AN SHeprus  pas-

Ha W. NnocCJa€ pACTANKCHHE —m, Hame-

etstg

HeHne IHeprun

Qe e 0 b

2R 2(R4-3) — 2 R(RFYD)
paBno pa6ore A, T. e.

ty e Q%
RS = S Ry

YuuTuBag, 4TO BeAHYHHA O CKOJAbL YTrOMIO Mana,
NOAYYAEM AAS CHABl CAEAylollee BhipameHue:

Pue. 416.

= 2rnq?,

_
/= g

3nech uepes c=—4SR’ 0603HayeHa NAOTHOCTb 3JEKTPHYECTBA, T. €.

3apsAf, NpuXOoAAuicS HA €AHHHIY NJAOMlalH.

MoxHO onpeaenuTb HCKOMYIO CHJIY H HenocpeiacTBeHHo. PaccMor-
PUM Ha chepe Maayio naomanky s (puc. 416).

HaiineM HanpsikeHHOCTb E) 9JEKTPHYECKOro NnoJs Ha paccMaTpu-
BaeMOi IJIOLIajKe, CO3[aBaEMYI0 BCEMH 3apsiaMH, 332 HCKIOYEHHEM
3apaAnoB, HAaXONMUIMXCA HA caMoit naowmanke. [as onpeneneHHOCTH
paccMoTpuM cayuyai, koraa cdepa HeceT IOJOKHTENbHBIH 3apsl.

O6ostauitm yepes E, HanpAXEHHOCTh 94EKTPHYECKOrO 1O, CO3a-
BaeMOro 3apsjaMi, HaXOAAWMMHCA Ha paccMaTpuBaeMoll mJIoLIajKe.
Tak kaK BHyTpl cdepb pe3y/ibTHpyIOIas HaNpsKEHHOCTb PaBHA HyJio,
10 E, = E,.

PeayabTupyioman HanpsXeHHOCTh Ha cdepe E, 4 E; = % Cae-
2

noBaTeabio, 2E, = % = 4me. OTciona E, = 2na.

Ias toro uTo6H OMpeReAHTb CHAY, AEHCTBYIOILYIO CO CTOPOHBI
BCEX 32P4/0B, He HAXOARKUIMXCA Ha NJOWajKe, HAa 3apsiel, Haxoas-
nHecs Ha IIOIL@AKE, HAAO HANPMKEHHOCTb £ YMHOMHTb HA BEARUHHY
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9JIEKTPHUECKOTO 3apfia MIOLIAAKH GS:
F = E 55 = 2na?s.
Cuna, NPUXOAAIIAACA HA eUHULY MAOWAAA, OYAET PaBHA f = 2752,
427. lnn paBHOBecHs 3apAla 4 Heo6XOAHMO, UTOOH 3apain — Q

HAaXOAWIUCh HA PABHHX pPAacCTOAHMAX & OT Hero (puc. 417). Cymma
CHJ, NeHCTBYOIINX Ha 3apaf — Q, Takxe paBHA HYJTi0:

QL _%_,
4q2 a? )

Orclona q=—$~. Paccrosune a moxter 6biTh mo6biM. PaBHoBecue
HeyCTOHYHBO, TaK Kak Npu cMeileHun 3apana —Q saoas 00, na
OTpPe30K X OT 34pAla ¢ CHAA NPHTsIKENNa

2
Fg= 9 7
4 (a+ x)
ZeHCTBYIONIAfA CO CTOPOHBI 3apfifa ¢, MEHble CHIbl OTTAJKHBaHHA
2
P @
Qe (2a-tx)

M 3apaa — Q YXOMMT elle Aaavmic OT NOAOKeEHHs paBnopects. [pu
cMemenyn 3apsaaa — Q sgoar 00y Ha x K 3apsiny g Fq > Fq anax < a,
H CHCTEMa He BO3BPAllaeTcA K [OJOMKENHI0 PABHOBECHS.

' u '

: |

1 )

V7 £

4 'ﬁ: +g /147\/-)
J Y 4,

- e—oAf 4 —>

i i

| N {

i l

; !

4 1

7 7 \p!

Puc. 417.

Takxe HapyllaeT paBHOBECHE, KaK HETPYAHO BRJETH, NPOU3BONb-
HOe mepeMellleHHe 3apsafa ¢.
[loTeHunanbHas 3Heprus 3apsfa — Q B noje ABYX APYTHX 3apd-
JOB paBHa
m=—qi— Q)=£_§:L
y a+y 4 y@+y)’
IAe y — pacCTofiHHe MEeXNy 3apsioM ¢ M OIHMM H3 3apagoB — Q.
3aBucuMocts W, or y mpu 0 <y < oo usobpawena kpupoit ABC
a8 onHoro 3apsna u kpuBoit DEF pas gpyroro (puc. 417).
dueprus 3apsia ¢ np¥ HEMOABINKHBIX 3apsiax — Q pasua

W, = (_—_Q-__Q_)=.__Qi.__”_'~

20 B. B. ByxoBuer # Ap. 305




rie z — CMelleH!e 3apana 4 OT MOoJOMeHHUs paBHoBecus. [Ipu usmene-
Hun 2 or 0 1o a sueprus MeHseTcsi B COOTBETCTBMU C KpHBOit MNP
(puc. 417).

XapakTepHo, YTO MAKCHMYMbl BCE€X TPeX MOTECHIHAJbHBIX KPHUBBIX
COOTBETCTBYIOT NOJOXEHHIO 3apAl0OB NpH paBHOBecuH. MMenuo ¢ stum
CBfi3aHa HEYCTOHYHBOCTb PABHOBECHS.

423, Pa6ora, coBepuiaeMass MNoJe€M HHAYUHMPOBAHHBIX OTPHIATENb=
HbIX 3apfAOB NpH NepeMelllelHH 3apsaa -+ ¢, paBHa pa6ore, coBepliae-
Mol nojsem 3apsana — g (cM. 3anauy 413). Pabora, coaepmagmaﬂ np4

nepeMelent Kak 3apsiaa -} ¢, Tak M 3apsaia — ¢, paBHa g—d Caeno-
BATeNBHO, HCKOMaA KUHETHUECKas oHeprHa 3apsna, pasHas pabote

nepeMelleHts TOJNbKO OLHOrO 3apsaiua, 6yner Z_d

429, JlokaxeM CHayana, YTO HANPAKEHHOCTb 9JAEKTPHUECKOro MOJs
BO BCEX TOUKAX, JeWalMX Ha IJockocTu ceuedus OO’, manpasaea
nepnenauKyaspHO 5TOH IJIOCKOCTH.

Ilns nokasaTenbCTBa BO3bMEM NPOHM3BOJAbHYIO TOUYKY B MJIOCKOCTH
ceyeHus H JBE MaJjible MJOUIaJAKH, NMPOH3BOJBHO, HO CHMMETPHYHO pac-
NOJOKEHHBIE Ha LMJAUHAPE OTHOCHTeAbHO ceueHus OO’. Jlerko Bumers,
YTO pe3yAbTHPYIOLlasi HANpSXKEHHOCTh IOJfA, CO3jaBaeMas 3apsiaMu
Ha 9THX MJOIIajaKax, 6yjeT HanpaBJeHa BAOAb ocH muauuipa (puc. 418).

+

+ o+

+ Y C + + o+
A ¥4
o’ o’ c’
Puc. 418. Puc. 419.

Taxk kak paa KawJoro 3sJneMeHTa HaiaeTcs CHMMETPHYHO PACHONOMEH-
HLIH OTHOCHTEJbHO MJAOCKOCTH Ce4YeHUs APYroH 3/AeMeHT, TO M3 3TOro
CiaelyeT, 4YTO HamnpsXEHHOCThb, CO3jaBaeMas BCEMHU sjaeMeHTamy, Gyner
napainenbHa OCH IHJHHAPA.

[ToxaxteM Tenmepb, YTO HAaNMpPSMEHHOCTb OyAeT OXHHAKOBA BO BCEX
TOYKaX, KOTOpbleé OTCTOAT OT OCH LHMJHHAPA HAa OMHO H TO Xe pac-
CTOsIHMe.

INMyctb A u B— e takne Touku (puc. 419). HampsxeHuocrs
1I0Jis. BHYTPH HUJAHHIPA HE H3MEHHUTCH, €Cad, MOMUMO HMewllerocs 3a-
pAia, KaxuJAoMy KBaApaTHOMY CaHTHMETPY NOBGPXHOCTH HNHJIHHIPA CO0G-
LIUTh OXMH M TOT M€ JONONHHTEJbHbLIA OTPHIATENbHBIH 3apsal, YTOGH
IMOTHOCTh 3apaAfoB B Touke C Obuia paBHA HyM0. ITO OYEBHIHO H3
70ro (hakTa, YTO mMOJE BHYTPH OECKOHEYHOTO, PABHOMEDHO 3apAKEeH-
HOrO LIMAHHAPA PaBHO HY.JIO.

B sToM cayuae pacmpeseneHue MJIOTHOCTH 3apsioB Ha MOBepX-
HOCTH nuauHapa (puc. 419) 6yner umeTb TOT ke CaMbli BHA, 4TO M Ha
pic. 152, CaepoBaTenbHo, HanpRKEHHOCTh B TOukax A u B oxunaxosa.
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OcTraeTcsi TNOKa3aTbh, YTO HANPAMEHHOCTb MOJAA B TOYKAX, OTCTOA-
WUX Ha pasHble paccTOsiHUA OT OCH LHJMHIApPA, OAMHAKOBA.

s nokasateabcTBa paccMOTpuM koHTyp BKLD (puc. 420). Kax
13BEeCTHO, PaboTa MO 3aMKHYTOMY KOHTYPY B cCJydae 3JeKTPOCTaTH-
4ecKoro noJs paBHa Hymo. Pa6ota Ha yuacTkax KL u DB paBHa nydio,
TIOCKOJbKY  HaNpMKEHHOCTh NOoJd .
neprneHAUKyAspHa NyTH, pa6oTa Ha 0 c .t
yuactke BK pasusietcs — £/, a Ha

yuactke LD pasna El (no noka- 4

A
3aHnoMy Bbillle £, = EK' E,= EL), }

CuenoBaredbHo, —Epl+ )
+Epl=0, 1 e Eg=E,

) o

Takum o6pa3oM, IOKa3aHo, 4TO

HanpsHXEHHOCTh 3J1IEKTPHYECKOTO Puc. 420.

FioJist BHYTPH LHAHHApa 6yAeT onu-

HaKoBa BO BCEX TOYKAX M 9Ta HANPSLKEHHOCTb HamnpasJeHla BjOJIb OCH
LHAMHAPA. 3aMeTHM, 4TO NoAo6HOe paclpeie/iende 3apsjla Ha MOBepx-
HOCTH TNPOBOAIIHKA BO3HHKAET IIPH NMPOXOXIEGHHH MO HEMYy MOCTOAH-
HOro TOKa.

430. [TousTHe 31eKTPOEMKOCTH MOMET ObiTb BBEACHO MOTOMY, YTO
OTHOLIIEHHEe 3apsna, COOOWEHHOr0 NPOBOAHMKY, K TOMY NPHUPALIEHHIO
NOTEHLHaNa, KOTOPOE BbI3BAaHO STHM 3apAfOM, He 3aBHCHT OT Beau-
unHbl  3apaga. ToYHO Tak e Nas COCyAad OTHOLIEHHE KOJMHYECTBA
JKUIKOCTH, HaJHBAeMOH B COCYA, K MOBBILICHHIO YPOBHS B HEM JOJIKHO
6bITb BEJNHYHHOH MOCTOAHHOH. D10 OYLET CcHpaBelauBO s J060ro
COCyZa, NAOIIaLb MOMEPEYHOro CeYeHUss KOTOPOro IOCTOSHHA.

431, PaccynTarh TOYHO 3JEKTPOEMKOCTbL 4Ye/NOBEYECKOro Teja He-
BO3MOXHO BCJAEACTBHE OUEHb CJAOXHOH dopMmbl Tena. Tem ne menee no
NOPAIKY BENUYHUHbl OLEHHTb €MKOCTb TeJda MOMKHO.

HaiineM, kakylo 3JeKTPOEMKOCTb HMeJO Obl YeloBeuecKoe Telo,
ecan Obl yenoBek umea d¢opmy wmapa. Caenyer oxumarb, 410 3TO H
JlaCcT NpHOJHKEHHOe 3HayeHHe eMKOCTH Tena. Tak kak cpequuit ypenb-
HbIH Bec uenaoBeueckoro teaa d =~ 1 I'/cu3, TO pajguyc mwapa, BeC KOTO-
poro paBeH Becy 4YeNOBeKa, HaljeTca M3 ypaBHeHus

3

% =R = 60000 I}

OT1ciofa, yuuTblBas, YTO €MKOCTb LIapa paBHa ero pagnycy, Ha-
XOauM:
3/73.6.10*
C= ]/-——— ~ 25 c.
4

Wamepenns nawoT 6auskyio Beaunuuny: C =~ 30 cu.

432, daexTpoMeTp 6yneT MOKa3blBaTh 9. I.C. FaIbBAHHYECKOrO 9ae=-
MellTa He3aBHCHMO OT BeJHUYHHBI €MKOCTH KOHJEHcaTopa.

433. 1) U =4Ez-d=18,4.10% .

2) Ha xaxnplit «BO3AyLIHBbIH» KOHAGHCATOP MOXHO IOAATh Hanps-
wenue U, =Ey-d=2,1.10* .

SU

ITpu stoM 3apsj Ha koHzeHcarope 6yger Q= C,\U, = 4"dl

TOC/EN0BATENbHOM COEJMHEHUH 3apfj BCeX KOHAEHCATOPOB OJHMHAKOB.

20* 807

. Ilpu



CienoBaTeNbHO, HanpsikeHHE Ha KOHAEHCATOpe O CTekaoM Oylner

U2=—CT=T’. Ha Bcio Garapelo, TakHM 06pa3oM, MOXHO MOXATh
2

HanpsbkeHue He Goaburee, yeM U=3U,4U,=16,6-10* a.

Ecan Hanpskenue 6ynet Goabmre, uem 6,6-10* 8, To Bce ueTnipe
kouaeHcatopa Oynyt npo6xThl. IlocnenHuM npo6GbeTcs KOHAEHCATOP
CO CTEKJSHHBIM KHIJEKTPHKOM.

434. Pa6oTa cul SNMEKTPOCTATHYECKOTO MNOAA NpPH MEpeMelleHHH
3apsja No 3aMKHYTOMY KOHTYpy paBHa Hyao. Ilostomy

8 —U +8&—U,=0.

3apsabpl Ha KOHAEHCaTOpaxX OAMHAKOBH, H6O CyMMa 3apsiioB, Haxo-
JAAUMXCH KaK Ha BepXHEM, TaK M Ha HIDKHEM NpOBOJHHKAX, paBHA
Hymo. CaenoBateabHo, ¢ = C\U; = C.U,.
Orciona '
Cy

U = TFc, &1+ &) =175 «s,

C
Vo= Z‘—,—_]_l—(,_,; € +82)=75 us.

435, [lycTb pasHOCTb NOTEHNHANOB Ha KaeMMax Garaped pasHa U,
a 3apsag Garapen pasen Q. Haiitn emxocTh 6Garapen 3HAUHT HaiiTH
=
7/"

+

% %
- *\"-

q " IL4, i_q

(] Ti T&

Puc. 421.

i

Ve Q —>\
Lt
e

eMKOCTh TaKOTO KOHJEHCAaTopa, KOTOpHIi mMea Obl npu Hampsenudn U
TOT Xe 3apaf Q Ha maacTuHax, uto H 6artapeda. CaenoBareabHo,

Co=§"

Q=q9+9+9.=9:+9:+ 4

(puc. 421), a U = U, =q—é. Pabora cua 9aeKTPOCTAaTHYECKOTrO MOAA

npiuem

npu 06XOfE N0 3aMKHYTOMY KOHTYPY paBHa Hymo. OTciofa

4 _ @G _, 99 45 _
0 ctc="0

cC—C ¢ C
95 _ 05 | 95 _
<~ c¢tc="

KpoMe TOrO, MpOBOAMHK, COENHHAIHA BTOPOH, TPeTHH M MATHH KOH-
NeHcaTopsl, 9JaekTpoHeiTpaten. Ciaegosarenbto,

g+ 95—q:=0.
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Pemras sTH ypaBHeHHS, MOAYUHM:

g,

‘I|=92=qs=‘h=7o q;=0.

" Caenosarteabio, C, = 2C.

436. Ilycts Garapes koujeHcaTopoB 3apsikena. Toraa Touku /,
2, 3 6ynyT HMMeTb OIHHAKOBBI MOTEHLHAN M HX MOXHO OylAeT coeau-
HHTb MexJy co6oi. Tak e MOXHO COeNMHHTb TOukH 4, §, 6 (puc. 155).
B pesyabTaTe moJyuYMM SKBHBa-
JEHTHYI0 CXeMy, H300pameHHYIO
Ha puc. 422.

EMKOCTb OTHAENbHBIX yuacT-
koB 3C, 6C, 3C. O6uas eMKOCTb
Haitnetcs u3 GopMyan

1
T, ~3CTEC

Orcona Cy= 1,2C.

437. Tpu npo6oe HCKPOBBIX
NPOMEKYTKOB MPOHCXOXHUT aBTO-
MaTHueckoe TepekJioYeHHe mna-
PanaeNbHOro COEHHEHHS KOHIEH-

CaToOpoB Ha MOCJeN0BaTENbHOE.
Ilpu 5TOM HampsKeHUEe MEXIy COOTBeTCTBleHlHMH OOKJaJKaMH KOH-
JEHCAaTOpOB PACTeT, TaK KaK €MKOCTb CHCTEMBl Majaer.

JleficTBHTENbHO, HM3-32 60JbLIOrO CONPOTHBJAEHHS NPOBOIHHKOB AB
u CD MOXHO mnpeHe6peub TOKaMH, NPOTEKAOUMMH MO HHM 3a BpeMs
paspana, 4 pacCMaTpHBaTh HX Kak M30JATOPH, Yepe3 KOTOphle KOHJei-
CaToOpH He paspsKaoTCS.

JKBHBAJEHTHass CXeMa mocjae Npobos MepBoro HCKPOBOrO MpOMe-
WyTKa u3obpameHa Ha puc. 423.

B pesyabrare mpoGost mepBOro MpPOMEKYTKA PasHOCTh MNOTEHUHA-
JOB Ha BTOPOM NMpOMEXYTKe GyIeT paBHa CyMMe HanpsbKeHuid Ha nep-

BOM H BTOPOM KOHIEHCATOpax, T. €.

Puc. 422,

—j yBeJHuHTCs BABOe. BcaexctBue sToro
HauHeTca npo6oii BTOPOro mpome-
7 2
KHyTKa.

B Moment mnpooa n-ro mpowme-
MYTKa HamnpsKeHWe Ha HeM NOCTUTHeT
Beauulinel V= nV,

4 N ConpoTtHuBieHHsi npoBonHitkos AB

p 23 u CD nomxHb 6bITh GOJbIIHMH, YTOOLI

ne. 423. 3a BpeMs NOCJAENOBaTENbHOrO COEAUHe-

HHS TMJACTHH KOHIEHCATOPOB NpH Npo-

60e NPOMEXYTKOB KOHIEHCATOPHl HE YCIE€BaJdd paspsKaThCA Yepe3 5TU
NPOBOJHHKH.

438, lla, Gymer. Kawnas u3 mnaactuH o6Janaer omnpeneleHHO,
O6BIYHO HEGOABINOH €MKOCTbIO OTHOCHTEJNbHO 3eMJaH (B6MH3M KpaeB maa-
CTUH CHAOBBIE JHHHH HCKDHBJSIOTCA W QOCTHTAIOT 3EMJaH).

JKBHBaJAeHTHas CXeMa HM306paxeHa Ha puc. 424.

EMKOCTb MAACTHH KOHJEHCATOpa OTHOCHTEJAbHO 3eMJl H3o6paimceHa
B BHle Maabix emkocredl Cy; u C,.
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Tpu 3ambikanun JeBOH TJAACTHHB HEHTpaJH3yeTcsl 4acTb 3apaxa,
naxojfAuUIerocs Ha HeH. JTO Xe TNpoH30HIeT NMpH 3aMBIKAHHH NPaBoi
nuaactuHbl. KoHpencatop 6ynet pa3psikaTbcs TeM MelJieHHee, ueM GoJbiue
€MKOCTb KOHJIEHCaTOpa MO CPAaBHEHHUIO C EMKOCTHIO
IVIACTHH OTHOCHUTENbHO 3eMJH.

439. HauanbHoe COCTOSHHE CHCTeMBl H30-
6paxeHo 3KBHUBaNeHTHOH cxemoit (puc. 425, a).
[Moauntit 3apax kougencatopa Q -4 ¢. Cuaosbie
JUHUM 3apsaia - Q OKaHYMBAOTCA Ha JAPyroit
niacTHHe KoHpaeHcaTopa. CHJIOBBIE JHHHH 3aps-
0B - g M — q OKAaHYMBAIOTCHA MM HAYMHAIOTCA
Ha 3emae. Tak kak C > C,=Cy, 10 Q > ¢q.

5 [lpu 3amblkaHuu KoHAeHcatopa C, 3apan —¢
=1~ ++ nefitpanusyercs. Pa3sHOCTb MOTEHLHMANOB MEXKAY
IJIacCTHHAMH KOHAeHcatopa C JOMKHAa OCTaTbCA

7//zs paBHOR npubausuteabHo U, Ttak kak ¢ << Q.

Pa6ota no nepeMelienuo 3apsia BAOAb KOHTYpa

Pnc. 424. ABCDA paBHa Hyawo. CaexoBaTenbHO, Hamps-

JKeHue Ha KoHAeHcaTope C; HOMKHO CTaTb paB-

HBIM ~ U, 3apsiasl Ha HeM CTaHyT paBHbl 29 u — 2¢g. Ha naactun-

Kax KoHaeHcatopa C 3apsasl 6ynytr +-Q—g u — Q-4 g coorser-
cTBeHHO (puc. 425,0).

[pu OTCcoenuHeHuM OT 3eMJU KOHIeHcaTopa C pacnpejeleHue 3a-
PAIOB, @ CJAEIOBATeNbHO, H NMOTEHIHANOB He H3MEHHUTCS.

[pu 3aMbikaHuM KOHAeHcaTopa C,; MPOH3OHAET mepepacnpeneneHue
3apano0B, H306paxeHHOe Ha puc. 425, 8. ToabKO B 3TOM cJlyyae NOKYHAOTCH

+ (737 -0+ 37

R4
A ~y
y 7 -7 ,/\%
2 .ﬂ‘é; QT#-Z?F‘; G
I 7 Th
al a4

Puc. 425.

TpeGyeMble TOTEHIMAABl OTHOCHTENBHO 3eMJMi: JeBOH maacTuHel 0,
a npasoit ~ U. [lpn noouepesHOM 3a3eMJACHMHM MUIACTHH PasHOCTb MO-
TeHIaJd0B MEXJy MJIacTHHaMH 6yIeT NOCTEeNeHHO MafaTh 3a CUET yMeHb-
menus 3apsia. :

440, He wun3menutcs. Ilpu nonepeMeHHOM 3a3eMJEHHH MJIACTHH
6yayT MPOMCXOJAHTb Te e IPOLECCH, YTO M MPH OTCYTCTBHH Garapeu
(cy. 3agauy 439). EauncTBeHHOE pasanuue B TOM, YTO Pa3HOCTb MOTEH-
LU{an0B MEWAy NJIacTHHAMU BCe BpeMsi NOJJAEPKUBACTCHA MOCTOAHHOH.

441, TlonHas sHeprusf ABYX KOHAEHCATOPOB JO COEAMHEHHS paBHA

W, = 5 (CU -+ CU3).
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IMocae coenuHenus

1@ 1 (CU+CU?
2 C+C, 2 c+cC,

Jlerko nokasatb, uto Wy > W. Pa3Hoctb sHepruit

C,C, 2 2
‘C—I-_F-'E;(U1+U2—2U1U2)>O,
npu Uy =U, Wo—W =0, anpu C;=C, u Uy=0 W,=2W.

AneKTpOCTAaTHYECKas 3HEPrus yMeHbIIMJACh BCJENCTBHE TOTO, 4YTO
NpH COEJAMHEHHH 3THX KOHIEHCATOPOB IPOBOAHMKAMM 3apsiibl nepere-
KaJH € OJHOrO KOHIElcaTopa na jpyroid. B upoBoxnukax, coepuHsio-
1IIHX KOHJEHCATOPHl, BBIAEAANOCH NPH 3TOM Temo. KonnyecTBOo Bhize-
JIEHHOrO TemJa He OYXeT 3aBUCETb OT CONPOTHBJEHUS COENUHUTENbHBIX
nposojos. [lpu Manom comporusieHliy NpoBOIOB B HHX OyAyT mpore-
Kathb 60JbLIME TOKH, H HaoOOpOT.

442, Bceaencteie MOAAPU3ALMM AMINEKTPHKA HATIPAMEHHOCTb B TOY~
kax A u C yBeauuurcs, a B TOUKe B yMeHbIIHTCH,

413, =220 — 502 ex Crea.

444. EMkocTH, a CJE€40BAaTENbHO, H 3apsibl MIaDHKOB NPH NOTPY-
JKEHHH HX B KEpOCHMH YBEJUYHBAIOTCA B & pas:

=41, gr=rcq,

Cina ke B3auMojeHcTBHA 3apsiOB B IHIJEKTPHKE YMeHbIIaeTCH
B € pa3.
Cuaenonartedblio,

i~ 222
92 g BT
R TR RE(ry+ry)?
Cuna B3aUMOEHCTBHA BO3PACTaeT B € pa3, B TO BpeMs KaK JJf IIapH-
KOB, OTKJIOUGHHBIX OT 6aTapeH, OHa yMeHbIIMJach Obl B & pas.

445. B pesyapTate mnepeMelIEHHs IIACTHH BeAMYMHA 3apsja Ha
KOHJEHCATOPE YBENHYHTCH Ha

®S (1 1
Q=0—o =L (-~}
IMpu stom Gatapes cosepimuT paGory

a-ss0- (L)

E)Jlempocramtlecxaa SHEPrusi KOHIEHCATOpa YBEJHYHUTCA Ha

AW =W, — 1=§&~—8—Q—‘=ﬁ(712-—d%)-

2 8n
[lpu cOamxeHur mNIACTUH Oblja COBEpIIEHAa MEeXaHWuecKas pa-
Gora A;,. Ha ocnoBanuu 3akoHa coxpanenus sHepruun A = A;-4 AW.
CuenoBarebHO,
S(1 1
A=Ad—aw=85 ( )

& \4 —q@

W =

W,—W =

F =~ 0,0088 Jun.
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3a cyer paGoTh 6araped NPOU3OIIO YBEAHUEHHE SJAEKTPOCTATH-
YeCKOH SHepruM KOHAEHCAaTopa u Oblia CoBeplueHa MeXaHWyeckas pa-
6ota Ay _

446. PaccMoTpuM s NPOCTOTH AUSJeKTPHK B dopMe omHOpoA-
HOTO CHJbHO BHITAHYTOrO napaijenenumepna (puc. 426).

Pasnowum noae E, B KOTOpOe MOMeLieH AHINEKTPHK, Ha COCTa-
BIAIONIUE, HaNpaBleHHHeE BJOAb CTEPHHA H NEPHEHIHKYISPHO eMy.
ITH COCTaBAAIOIHE BHI3OBYT MOSIBAEHHE CBA3aHHBIX 3apAA0B Ha OBEPX-
Hoctax AB, CD, BC u AD. Tlone cBA3aHHBIX 3apSI0B MeX1y NOBEpX-
noctamu AD, BC u AB, DC ocaabaser cocraBasiomye noas E, BHyTpH

Puc. 426.

JU3JNEKTPUKA, NpHUEeM COCTAaBAAOIIAd, HEPNEeHAUKYAIpHAas CTEPIKHIO,
ocaabaserca cHabHee, TaK KaKk CBA3aHHbIE 3apsibl Ha MOBepXHOCTAX AD
1 BC pacnonoxenbl 6an3ko IPyr K APYry M ux nojge nopo6Ho oHo-
POAHOMY MOJIO IIOCKOrO KOHAEHCAaTOpa, B TO BpeMs KaK 3apaibl HA
HOBEPXHOCTAX MaJoi NJOL(aAM Pa3ABHHYTHl J1aJeKko APYyr OT Apyra.
ITosToMy mnoaHOe none BHYTPH AH3JIEKTPHKA He GydeT COBMajaTh IO
HanpasJeHuio ¢ noaeM E, CienoBaTelbHO, BOSHHKAIOUIHE AHNOAH GyaVT
OpPHSHTHPOBaHbl He BAOAb E, a BJOJb HEKOTOpOro HampabieHus OP,
cocrasasiomero yroa 8 ¢ E, (DTO OTHOCHTCA KaK K OOWYHBIM, TaK H
K JHIOJbHBIM MOJekyJaM.) B sjexkTpuueckoM OTHOMIEHHH MOJAAPH3OBAH-
HbIfi JM3JEKTPHK MOXHO PacCMaTpHBaTh Kak GOJbIIOH AuHMOJb, cOCTa-
pasiomui yrox B ¢ noxem E;, B atoM mose oH GyneT noBOpadHBaThCA
N0 TeX MOp, MOKAa He yCTAHOBMTCA BXOJb nmoJs. [loJe cBA3aHHBIX 3apa-
JIOB sIBAfeTCH BHYTPEHHEH CHJIOH M He MOMEeT BbI3BaTh NMOBOPOTa JH-
aJIeKTPHKA.

447. a) EmMkocth konaencaropa OyneT paBHa eMKOCTH NapaJJelbHO
COENHHEHHBIX KOHAEHCAaTOPOB, H3 KOTOPBIX OXMH 3aMOJHEH AH3JIEeKTpHu-
KOM, a Ipyroii Her, T. e.

&S, S(—=1) S A
=Tmal T dmdl —41:4{1"‘(3—1)1}'

6) daexTpuueckoe moJe Meway oOKAanKaMH KOHIEHCATOpa He H3Me-
HUTCA, a CAEI0BATENbHO, HE M3MEHHTCA M €MKOCTb, €CJAH BEPXHIO MO-
BEPXHOCTb [U3JAEKTPHKA NMOKPHITh OECKOHEYHO TOHKHUM CJOEM NpOBOA-
Huka. IloaToMy wHcKkOMas eMKOCTb OyAeT paBHa €MKOCTH ABYX mocie-
IOBaTeNbHO COEJUHEHHbIX KOHJEHCAaTOpOB:

C,C, _ S _ S
GG M Co=ga=ay " “ =%

c

C=
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CaenoBaTelbHO,
eS -

dn{d +e(d—d)} "’
448. [IpeanonoxnM p#Af MOPOCTOTHI PacCyKAeHuH, 4TO ABe mapad-

NejibHble MeTalJAMYECKHe IMAcTUHBl, Hecyme 3apaan +Q H —Q,
NOMellleHbl B KMAKMH JuanekTpuK. HanpsikeHHOCTb 3JAeKTPHUECKOro

C=

14 .
noasa Mexay ImjaacTHHaMd E= TS—. Hal'lpﬂ)l(eHHOCTb noas, cosnaBae-

Mas Kawao# miacTuHOH, 6yReT paBHa

2r
Bl=Ez=—§.

Onpeneanm cuny, INeHCTBYIOLUIYI0O CO CTOPOHL, HanmpHMep, NEpBOii
nJAacTHHH Ha BTOpyio. Jlas 9TOoro Hazo HampsKEHHOCTb MO, CO3JaBae-
MOTrO NepBOH IIaCTHHON, YMHOXHTb Ha BeJNHYHHY 3apsiia, HaxoAAlle-
rocs Ha BTOpOH mJaacTuHe. Takum o6pasom,

2nQ?
eS

[Mpeanonox 1M, 4TO mepBas MJAACTHHA 3aKPeEIJIeHa, a BTOpasA MOMeET
OueHb ME/JIEHHO MepeMelaThcs (U3MEHEHHEM MEXaHHYECKOH SHepruu
Iu3JeKTpuKa npeHebpexcem). PaboTa, KOTOPYIO MOXET COBEPUIATD dJeK-
TpUYecKoe TNojde MNpH NepeMelleHHH IIACTHH 10 HenoCPeACTBEHHOrO
CONPHKOCHOBeHUs, GyAeT paBHa mnpou3BefeHuio cuabl F (cuna F 1no-
CTOSIHHA) Ha BEJHUYHHY nepeMelleHus d, '

T. €.

F=

-+

+

0
\\S’

NN

dta paboTa cOBepHIaETCH 3a CUET
yOBLA: 3JEKTPHUECKOH SHEPrUH KOHEH- +
catopa. Takum oO6pasoM, sJekTpocTa-
THYeCKas 3Heprus GyneT paBHa

_ onQu Q2 o
W=—5 =3¢ tm W=-g

raie U — pasHocTb mnoTeHnuanos. [lo-
aydedHas ¢Qopmyna cnpaBepnuBa Iaa 4+
JMi06bIX JH3JIEKTPHUKOB. )
449. HanpsXeHHOCTb NOAS BHYTpH Puc. 427,

TMONOCTH CKkaanbiBaeTcs H3 E u TOH

Hanps:KEHHOCTH, KOTOpas CO3AAeTCA 3apslaMH, BOBHHKIIUMH Ha MO-
BEPXHOCTAX MONOCTH BCAEACTBHE MOJSPH3ANHH AU3IEKTpHKA (puc. 427).
B nepBoM cayuae BausHHE MONSPH3ALUOHHBIX 3aPSAOB HHYTOKHO Mano
u E;=E. Bo BTopoM caiyuae fefiCTBHe 3apsi0B Ha 10BEPXHOCTSX I0JOCTH
TIOJIHOCTbIO KOMNEHCHPYETCH AEHCTBHMEM 3apsioB, HaXOAALMXCA HA HO-
BEPXHOCTAX AUINEKTPHKA, NPHMBIKAIOIWHX K METaln14eckHM O06KAaxKaM
KonjeHncaropa. [lostoMy sTa KCKOMas HampsXEHHOCTb paBHa TOH Ha-
NPLKEHHOCTH, KOTOpas Obina Obl, eciin OBl AHDACKTPUK COBCEM YAANUTE,

T. €.
E2 =¢FE.

7.

TN

+ -
‘\\1‘ +
N

] ]
£+

N

.‘.\
'

Q
N

—- 4

N
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45). JHeprus KOHIEHCATOpPa B CAyYae, KOTAAd AHIAEKTPHUK BTAHYT
Ha paccTosfHHe X BHYTpb KOHjeHCaTopa, 6yleT paBHa

W_Qz_SU2 1
| =HF =g 7,
2C 8nd 1-}-(3—1)%

S x ) S
TaK Kak C=W{l+(e_l)7f’ aQ= mU (cM. 3anauy 447).
Ecau x yBeauuurcs Ha B, TO 3Heprus yMeublnircs H GyAeT pasia

SU? 1

W2= . — .

8nd l+(e_1)xlo

Pasnoctb snepruit N

0

2 (=1
Wl-—W2=“ggi. — ! —
{1+e—n=F Hite—n 3}

6yzeT paBHa pa6oTe HCkOMOH cuabt F Ha myti 9. Ha atom nyru 3ua-
yeHHe CHABI, BOOOLIE rOBOpPA, H3MEHAETCS, HO ecld O B3ATb A0CTATOUHO
MaJbiM, TO MOXHO HamucaTb

W, — W, = Fa.
OTCIOII.H CaAeAyeT, 410
SU? e—1
F=grar

{t4c—n 2}

ecan npeHebpeub 3 B 3HaMeHaTeJe.

Hano oroBopuTbCs, 4TO, B TO BpeMs Kak TpI MOACYETEe JHEPruu
Mbl CUMTAJH, YTO MNOJE BHYTPU KOHJEHCATOpA ONHOPOAHO, H MpeHeGpe-
raad KpaeBbiMH dddektamMi, 1 QU3HYECKOrO O6bACHEHUS CHIbI, Aeii-
CTBYIOLe# HA AHIJIEKTPHUK, OBGA3ATENDLIO 1130 NMPUHATL BO BHHMAHHE
HEOJHOPOIHOCTb MOJSl Y Kpaes.

451, JHeprus KOHZEHCATOpa B CjAyuae, KOria IH3JACKTPHK BTAHY/CA
Ha paccTOsHHe Xx BHYTpb KomjelcaTtopa, 6yaeT paBHa

1 S X

2 41:(1{1"’(3_1)7}'

Ecau x yBeauuuTcs Ha d, TO 3HEpPrus KOIJAEHCATOpPA YBENHUHTCA HA
s,
8nd

3apax Ha OOGKJaAKaX KOHAEHCATOpA MpH TepeMEelIeHHH JHINCKTPHKA
Ha paccTOfiHMe § yBeAHUMTCA MPH 3TOM Ha

US )
Qz—Q|=W(3""1)T‘

Wl= U2C=%U2

- 3
Wg—u/l'—‘— I)T.
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Pa6ota, coBepimiaeMas GaTapeel mpd nepeMelIEHUH TaKOTO KOJHe
YecTBa 9JEKTPHYECTBA, OyleT paBHa

U?S [}
A—(QZ QI)U_ 4rd (E—-'l) 7
dra paboTa YaCTHYHO HAET Ha NpHpaleHHEe 3JEKTPOCTaTHYECKOH dHep-
MM KOHJEHCAaTOpa, a YaCTHYHO — Ha BTATHBaHue AuajekTpuka. O6o-
3HAYMM, KaK M B Npeablpymiei 3ajzaue, uepe3 F cuay, ¢ KOTOpoil BTsi-
rUBaeTCs JMIJEKTPHK B KoujeHcatop. Torja Ha OCHOBaHMH 3aKOHA CO-
XpaHeHus suepruu umeem: A= W,— W, 4 F5, 1. e.

U2s J uzs [J

Orcona
U=s
F= B dl (e —1).

B sToM cayuyae, Kak Mbl BHJIIM, CHJIA TNOCTOSHHA M He 3aBHCUT
oT X.
452, Ha kepocHH B JIeBOM KoOJeHe, KPOMe BecCa, HampaBJeHHOro
BHH3, 1eHCTBYIOT 3JEKTPOCTATHYECKHE CHAbI, HallpaBAeHHbie BBepX. [Ipu
3TOM T€ H JApYFHe {CUAbl NPHIOXKEHB KO BCEM 3JeMeHTaM obbeMa
WUAKOCTH. B pesyabTaTe rHIpOCTaTHYECKOE AABJAEHHE B KEPOCHHE 6yaeT
ocnabaeHo, Kak ecad Gbl ero yIeabHbli Bec yMmeHbmuics. I[TosTomy
noabeMHasi CuJaa, JIeHCTBylomlas Ha INApHKH B JIEBOM KOJeHe, Oyner
Tako#fl e, Kak H B NpaBOM, HECMOTPA Ha TO YTO IIAPHKOB 31€Ch

6oabLIeE. -
453, HanpsieHHOCTh moOAd =+ T T T T
B IMBJEKTPHKEe OyHeT paBHa - o g = —
N S
¢ + + + + + g
rae 6, = QS— . Gy
JTa  HaNpMKEHHOCTb  CO- Puc. 428.

312eTCsi CBOGOIHBIMM 3apslaMy,
HaXOJAUMMHCA Ha TVIACTHHAX KOHLEHCAaTopa, M CBA3AHHBIMH 3apANaMH,
BO3HUKIIMMHU BCJAEACTBHE NOJAPH3ALHH 1udJeKTPHKa. CBfi3aHHBIE 3apaabl
HAaXOAATCSA Ha MOBEPXHOCTH AuanekTpika. OGO3HAaUYMM IVIOTHOCTb 3THX
3apanoB ueped g; (pHc. 428). HanpsxkeHHOCTb MOJs, CO31aBaEMOro CBO=-
6oxHbIMM 3apsAnaMy, paBHa E,= 4mo,, a HaNPSXEHHOCTb IOJfA, CO3Aa-~
BaeMOro CBSI3aHHBIMH 3apsiaMu, E; = 4=a.

TakuM 06pa3oM, pe3yabTHPYIOILAs HANPHKEHHOCTh E=Ej— E, =

2
=4n (6p —o0)) = :o .

e—1
€
Jas onpejeneHus Ccuabl, AeHCTBYlowiei, HampuMep, Ha BEpPXHIOW
MOBEpXHOCTb JHAJEKTPUKA, HAZO MOJ1CUUTATh HANPAKEHHOCTh MOJAA HA
3TOH TNIOBEPXHOCTH, CO34aBACMyl0 BCEMH 3apsaAaMH 3a HCKIYCHHEM
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3apaNoB, HaXONAUIMXCA HAa caMoli MOBEPXHOCTH. 3Ta HANPAKEHHOCTH
6yaer pasHa

Ey— L1 — tno, — 2n0, = 2na, 4l

2

Cuaa, neficTBylOmas 1a BEDXHION MOBEPXHOCTb JHM3JAEKTPUKA, Oyrer
HanpaBJieHa BBEPX M paBHa

F = 2mnaq,

e+1 e—1
. a,S.
c 0
Taxas xe cuna 6ynet ncHCTBOBAaTH Ha HMMHIOW MOBEPXHOCTb AH3JeK-
TpHKa.
TaknM 006pa3oM, AMIAEKTPUK OYNET PacTAFKBATLCA H HA ENHHMLY
nJOWaNH AH3NCKTPHKA OyieT NedCTBOBATb CHAA, paBHad

21
f=2ﬂﬂgs—ez—.

454. Bcaeactre TOro, 4To 1MOA AeHCTBHEM MOJS NMPOH3OUINA MOJAHAS
OpHMEHTaltMsl MOJIEKYJ, B ClO€ TOMUIHHOH A OKOJMO MOJOKITEAbHO 3apf-
KEHHOH MJAcTiHBl OYAyT HAXOAHTbCA KOHUB <«FaHTENEK», HMEIOULHX

TOJbKO OTPHIATENbHBIE 9JAEKTPH-

. + . YyecKHe 3apAibl, a OKOJO OTpHild-

= = — — ——————— / TeibHO 3apAKEHHOH NAaCTHHH —

KOHILBI «TaHTEJEK», HMEIOLIHX 110J10-

MHUTENbHBIH 9MeKTPHUECKHil 3apan
(puc. 429).

Ha paccrosuny, Goabmem
yeM A OT MAACTHH BHYTPH AH3JeK-
TPHUKA, KOJUYECTBO OTPHUATENbHLIX

- H TIOJIOXHTENbHBIX 3apAN0B OJ1H-
HaKOBO.
Puc. 429. HanpsikensocTs moas BuyTpit
JAHM3NEKTPHKA, CO3XaBaEMOro 3aps-
naMy, Haxoaamumucs B caoix A u B, paBHa E, = 4rno, = 4nghn,
a moJHas HanpsikeHHocTh E = E, — E; = Ey — 4nghn.

Hano 3amerutb, 4TO OpHEHTHpYWOINEMY JHEHCTBHIO moas Oynet
BCerjia MpensaTCTBOBAaTh Je30PHEHTHDYIOlee TEMIOBOe IBHXEHHE, KOTO-
poe B pacueTax He NPHHUMAJOCh BO BHHMaHHe.

455. O603HaYHM HCKOMYI0 MOJHYIO HaNPSKEHHOCTb MOJS B JH3JEK-
Tpuke uepes E. PaccrosHue A, Ha KOTOpOe Pa3ABUHYIHCH 3apA/bl
B KQXI0# MoJekyae, ornpefeisercs U3 COOTHOmeHH KA = gE. Kak u
npH peuieHuu 3amauu 454, noayuaem:

2
E1=47Wx =4ﬁqhn=41; %E,

y _ 2
E=E0—EI=E°_4n_‘lk_”E.

}lusaxekrpuqecxaa NPOHINAEMOCTb € ONpeneAseTCss U3 COOTHOIIE=

un E=£;1.

2
Orciona e=1-4= —qk— n.
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456, lpu pasnBuMEHUH B MOlee!(lee 3apanoB -+ ¢, —¢q Ha pac-
: k
cTosinne A coBepuaercss pabora -5 (cM. 3amauy 137).
DHeprus, 3amaceHHast B JM3JEKTPHKE,

2
w,=E,

rie N = Sin= Vn—uucao Moiekya B o6peMe V nusiexTprka, Ha-
XOISIIErocs MeXy IIacTHHAaMu KOHAeHcaTopa. Takum o6pasowm,

2
Wl =n % V-
252
Tak Kak h=%, TO W,=n%—k— V.
2 — 2
Bripaxas ﬁklf uepes e(s 41:1 =q_kn)’ noayuaeM mia W, sHa-

yeHue .

W, = 58_1c E2V.

IMonuasi SHeprust KOHAEHCaTOpa paBHa

2 e
w= _ & py.
2C 8=
Aty noanyio sHepruio W MOXHO NpeACTaBHTb B BHAE CyMML
YUCTO 9JMEKTPOCTATHYECKOIT 3HEPriH
w,= £y
7 Bn
H 9HEPrHH, 3aMaceHHOH B JHJICKTPHKE,

e—1

W, = 8=

E?V,

§ 20. NocTosHubI 3JeKTPpHYECKHH TOK

457, Tlpn nNpPOXOXAEHHH IO NPOBOAHHKY MOCTOSHHOTO TOKa 9JEK-
TPHYECKOE MOoJe BHYTPU NPOBOAHMKA HMOCTOSHHO H HanpasieHO BAOJb
Hero. Pa6ora siexTpuueckoro mous
NpH NepeMelleHHH 3apsiia BIOJb

3aMKHYTOrO KOHTYpa abcd (puc. 430) 7/

paBHa Hymo. Yuactku ad u bc 6y-

JieM CYHTaTh CKOJb YTOXHO MabIMH,

TaK 4TO PabOTOH Ha HHX MOXHO a 7 //

npene6peun. CienoBareibHO, paboTa 1 i £
ad ¢

BIOAbL ab paBHa pa6oTe BrOAbL dC.
IMostoMy TaHreHuka’bHas COCTaB-
Jfoas noas BOAN3M MOBEPXHOCTH Puc. 430.
NPOBOAHHKA  JOMKHA  PaBHATHCA
TIOJI0 BHYTPH HEro.

458. PacnpeneneHue CHIOBBIX JuHuUH u306paweHo Ha puc. 431.
YBeauuenve HakaOHA JHHMA BOJM3M 3aKPYrJeHUS OOGDBACHACTCH TeM,
YTO TaHTeHLHaNbHad COCTABJAAONIAA NOJAA Y MOBEPXHOCTH MPOBOAHHMKA
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B Ccly4ae APOBOAHHKA IOCTOSHHOTO CeyeHHs MOCTOANHA (CM. 3anauy 457),
a HOpMa/bHas COCTaBAAIONIad yOLIBAaET MO Mepe NPUGAMKEHHS K 3aKpyr-
JEHHI0, TaKk KaK pasHOCTb INOTEHIMANOB MEXIY COOTBETCTBYIOUIHMH
y4acTKaMH, JexalulMMH Ha NPOTHBONO-
JIOXHBIX CTOPOHAX XYFH, yMeHbIIaeTcs.

+ V22272, vy e A e O T

I 1 1
VEFTR
_ Orcroaa
4 L_NK@ vy
TTT v R —ﬂﬂ’
Puc. 431 IR
TaK Kak —]‘% = 0,008 << 1; okonuareabnio r = 20,16 o..

460. Y MeHbllleHHe YYBCTBHTEJbHOCTH TrajhBaHOMETpPa B n pa3
03HayaeT, YTO Yepe3 HEro TedyeT TOK /), B n pa3 MeHbIUHi, YeM TOK
B OCTaJlbHOH 4YaCTH Hemu K0 passeTBiennsd. CaenoBareabHo, TOK /g

Yyepe3 WIYHT COCTaBJAET Toka [/ B OCTaJbHOH 4YacTH LeNH.

MosTomy
r_4L_ 1
R~ T, n—1°
R
Orciona r =—— ~ 204 on.
n—1
461. Mckomas omubka P = Vo ;—V. rne Vo — nanpsxeHue Ha
0

COINPOTHUBJEHUH R nmo BkawoueHus BOJbTMETpaA, a V—uanpmxeﬂue
nocjae BKJIIOYEHHS BOJbTMETpa.

[To 3akony Oma Voy=IRu V=1 I—Ql_fk&)R-o , Ry — conporusieHue
ponbTMeTpa. CaenoBateibHo,
p— R/R?Q‘
14 Ry

onpeneasieTcs TOJAbKO OTHOLIEHHEM CONMPOTHBIEHMHl yyacTka Henu M
poabTMeTpa. [Ipu Ry ~>> R omubkoit MOXHO npeHebpeub.

462. o BkaOYeHuss aMmnepMeTpa I°=—§; nocje BKJIIOYEHHS
1= ﬁ—l}-/—R—’ rae Ry, — conporuBieHHe amnepMerpa. Omubka
° poJo—1 _ 1
T, R
SOy

ITpu Ry <€ R owmnbxoil MOXHO npeHebpeub.
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463. [lpu mnocaenoBaTeNbHOM COERUHEHHH CONPOTHBJAEHHE Uenu

R = Ry; + Roz + 1 Roit + a3 Rost
C npyroii CTOpOHB, MOXHO HamucaTh R = R,(l1--a’t), rie R, =
=Ry, 4- Ry a o’ — uckomulit TeMmepaTypHblit ko3pdunuent. Otciona
of = Ro12) 4+ Rog2y .
Roy + Roz
Ipu napanieabHOM COEIHHEHHH
RoiRop (1 4-a,f) (1 + ayf)
= =Ry (1} a"t),
Ror (T 2,0) T Roa (1 gty — 0 0 H50)

RO —_ ROIROZ

Roy + Roz

Onyckas 4ieHbl, NPONOPUUOHANbHbIE NPOH3BENEHHAM TEMIIEpaTyp-
HbIX K03 PuUIlHEeHTOB, KaK Malble, NOJYyUnM:
v _ Roga; 4 Ry,

ROI + RM

464, Toukn A 1 C uMelOT OIUHAKOBLIE NMOTEHLUANbl, TaK KaK CO-

elHHEeHH NPOBOJOM, CONPOTHBJEHHEM KOTOPOrO MOXHO IpeHebpeub.

TouHO Tak e OxHHAKOBbI NOTeHIHaabl Touek B u D. [losToMy KOHLBI
conporusaenuit A, C u, cootBer-

rae

a

CTBEHHO, B, D MOXHO CYHUTaTb 2 J
COeMHEHHBIMH BMecTe. TakuM
R

R
& 5
Puc. 432. Puc. 433.

obpasoM, conportuBiaeHus AB, CB u CD coeguHeHbl Napanienbho.
CooTBeTCTBYyIOIAA SKBHBAJNEHTHAsA' CXEMa NpejacTaBaeHa Ha puc. 432.
[Moaxoe comporuBjieHHe pasHO R/3.
465. BcaepcTeue cuMMeTpHUH OYE€BHAHO, YTO TOK B npoBoaHuke /—7
paBeH TOKy B nposoanuke 7—4, 10k 2—7 paBeH TOKy 7—3, ToKk 6—7

paBed TOKy 7—9 (puc., 165). IosToMy pacnpenelneHde TOKOB
H, CJei0BaTeNbHO, CONpOTHBJEAHE IIECTUYrOJbHHKA He W3MEHUTCH,
€CAu OTCOeJHHHTb NPOBOAHMKH 2—7, 7—3, 6—7 u 5—7 oT ueHTpa

(puc. 433). ConpotuBieHune ke 9TOH CXeMbl, KOTOpasd SKBUBAJEHTHA
HCXOAHOH, Jerko BbIUHCAHTb. CONpPOTHBIEHHE BEPXHEH YacTH CXEeMbl
paBHo 8/3R. TakoBo e COMpPOTHBJIEHHE HHXCHEH YacTH.

Moaxoe conpotuBieHue R, HaHAETCA M3 COOTHOIUEHUA

1,6
R, 2R T 8R"

‘R

Orciona Ry = 5
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466. B cuny cuMMeTpHH OYEBHJHO, 4TO NMOTEHNHUAJBI BepUIMH Ky6a
2,3 "lgﬁ ;)amm. TouHo Tak e paBHb NOTEHUHAAB BepIuuH 4, 5 u 7
(puc, .

MostoMy BepiiMHu 2, 3, 6 u 4, 5, 7 MBl MOXEM COEIHHHUTb NpO-
BOJHHK3MH, JHITEHHHIMH CONpPOTHBJEHHS, — «lIHHaMu». ConpoTuBieHHe

Ky6a oT sToro He u3MeHurcs. Ta-

2 7 KHM 00pa3oM, ULIHHBI COEXHHEHBI

Ipyr € IpPYyroM IUEeCTbIO NPOBOIHH-
kamu: 2—7, 2—4, 3—5, 3—4, 6—7

/& Z_. uw 6—5. Conporupieime cxeMbl
7 8 (puc. 434) paBHO HCKOMOMY COIpO-
THBJEHUI0 Ky6a:
7 5 R.—R R R _5
=g+ ety =gR
Puc. 434 3763 6
_ Ryp — 40
467. Conporusaenue yvactka CD paso R, = Rids = 40 ox.
Conpornpaenue Bce nemn R, =R +R. =100 ox. Tok
]-_-—U— =1,2 a. TMapenue Hanpskenua Ha yuactke CD pasHo
Rap
U] = IRCD =48 s.
468. ComporuBieHue Meway Ttoukamu A u B
1 —
Fan= 3T A——=f
ra+rp re o o
_ (ratrore “el| 2 i*h
T retred-2r’ P p
rne
.2 = i 4 \
ra=rpg, =073 4
Va2 Pre. 435.

c=19 S .

Conporupsenne Mexay Ttoukamu C u D HaiineMm, paccmMoTpes
TOKM, TeKyluue B BeTBiX uend (cM. puc. 435). M3 coobpaxenuit cum-
MeTpUH OYEBHAHO, 4TO TOKH B npoBoguukax DB u AC, a Takme
AD u BC paBHbl, COOTBETCTBEHHO, IpYyr ApYTy, HPHYEM TOK B NpO-
poauuke AD paBen i, i, TaK Kak CyMMa cuJ TOKOB B yane A
PaBHa HyJIo.

Ha yuactke DAC

(hti)rg+ir,=Upe
¥ na yvactke DABC

2(iyF i) rat iy, = Upe
1320



Orcona
i — 'a+"c U
Y 2rary - rarcFrore - DC

i2= rb—fa U
2rqrptrorc+rore D€

HckoMoe compoTHBAEHHE

UCD_ UCD _2rarb+rc(ra+rb)

DT T T U+L raFreFor,

469. Ecau TOK uepe3 raibBaHOMETp HE HAET, TO NOTEHLHAMLI
touek C u D onwHakoBel, U TOK /, uyepes conpoTuBieHHe R, paBen
TOKY 4epe3 CONpOTHBJAEHHE R, a TOK [, Bnoab peoxopaa AB oXHHAKOB
BO BCEX CEYEHHAX.

R

[To sakony Oma Vs
’ : A — A

lle'—‘]zIxF " 11R0=’212§"
e ¢ — yAeAbHOE COTPOTHBICHHE, 4 e A r
a S —nmonepeuyHoe cedyeHHe peo-
xop1a. MWW y:

Orcrona Re = LS A

Ry 1y’ Puc. 436.

470. Mexay Toukamu C u D
Heo6XOZMMO BKJIOYHTD TaKOE CONpPO- . .
TUBJEHHE 7, YTOGHl COMPOTHBAEHHME MOCAenHe# aueiikn (puc. 436) 6b110
paBHo r. B sToM cayuae mocienHiolo suefKy MOXHO OyIeT 3aMeHHTb
CONpPOTHBJEHHEM £, 3aTeM TO e CleaaTb C NMpeanociAelHEeH AYEHKOH
i 1. a. Torma oflee conpoTuBiAEHHE He-

u A u nouku He GyIeT 3aBUCETh OT YMCHA fAYeeK
i ?  u 6yseT PaBHO r.
Jlas r MOXHO COCTaBHTb YypaBHeHe:
#, A, @R+NR _
3R-+r :
o —
—_ Ortciona r=R (Y 3—1) = 0,73R.
= 471. lNocaenHsa fueiika npeincTaBiseT
Puc. 437. co6oil nenuTenb HaNpsHXEHHs, YMEHbIIaio-
M MOTEeHnHal n-H TOYKH MO CPABHEHHIO
¢ (n—1)-ii B k pa3s. CaenoBatenvno, U, = Up- R;= Uny , MM
R R+ R, k
= k—1 (cm. puc. 437).
R,
U;_ o
Coornomenue U; = ,ie L JOMKHO BHINOAHATBCA AAR  JMi06Oit

aveliku. [losToMy compoTuBieHne Bcell nocheaHedl suelkd, ABYX mo-
CAeAHHX, TpeX MNOCAeNHHX H T. A TaKKe JOMKHO PaBHATbCA R,

21 B. B. ByxoBuee u ap. 321



(cMm. 3apauy 470). Orciona

L1y 1 -

R, R, "R FR;'

_Ry(Ri+ Ry _ k

== — =Rzt
OxkoHYaTeAbHO

Ri:RytRy=(k—1)2: k:(k—T).

472. Ucnoab3oBaTh TOMBKO MPUGOPHI, AefCTBHE KOTOPHIX OCHOBAHO,
Hanpuueg; Ha OTKJOHEHHH INPOBOJAHHKA C TOKOM B MarHUTHOM moJe,
Heab3d. YTOJA, Ha KOTOPHIH OTKJIOHsfeTCs CTpejka B TakoM mpubope,
NpONOPIHOHAJeH CHIe MPOTEeKaloulero Yepe3 Hero Toka. OnpejeneHue xe
PasHOCTH TMOTEHIHANOB C MOMOUIbI TaKOro poja mpu6OpOB, TaK Ke
Kak M MOGHX TOKOBHIX NpPHOOPOB, OCHOBaHO Ha 3akQHe Owma: TOK,
npoTeKaomKii depe3 BOJLTMETD, MPOMOPUHOHANEH NPUIOKEHHOH pads
HOCTH moTeHnHanoB. Jlas nmposepku 3akoHa OMa, clelOBATeNbHO, HEs
"'O6GXOfMM OSIEKTPOCTATHYECKHH BOJbTMETP, HApPAAy C aMIepMeTpPoOM
OGHIYHOTO THNA.

473, O6o3HayuM dYepe3 ¢, M ¢, 3apsaAbl Ha MEPBOM M BTOPOM KOH=
AeHcaTOpax K MOMEHTy BpeMeHH f. ¢; U ¢y CBA3AHBI COOTHOINEHHAMH

= L
@1+49:=Q u C, "¢y

Tak kak
S S
Ci= 4 (dg+4vt)’ a G= 4r (dg—vt) ’
TO
4 __do—ut
g,  dotvt”’
OTciona Bmexaer,‘ 4yTo
dy—ut dy vt

71=QT H g=0Q 2d, °

V6uiap 3apana Ha NepBOM KOHAGHCATOPE paBHAa yBEJAHYEHHIO 3apana
Ha BTOpOM koHmeHcaTope. Cuaa Toka

[=—A1 _ A%, Qv
At T AT 24y :

Tok Gyner Teub B HampaBJeHHU OT MOJOXKHUTENbHO 3aPAMEHHOH Mia-
CTHHBI NEPBOTO KOHAEHCATOPAa K MOJOMXKHTENbHO 3apAKEHHOH MiIacTHHe
BTOPOro KOHJEHCaTopa.

474, Cunbl mputTsHKeHud, IeHCTBYIOLIME MEXAY NAACTHHAMH KOHICH-
€aTopoB, PaBHBI COOTBETCTBEHHO:

4

2 d_vt)z
Fo—ondL, -5 Q (d .
1 S q, 2s
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Aas OEpBOr0 KOHAEHCATOpa H

F_ T Q (ot uty
2“'—_‘—‘_—2—~
2 s a4

sl BTOPOrQ KoHueHcatopa (cM. 3agauy 473).

Tax Kak nNAacCTMHBI NEPBOTO KOHJEHCATOpa Pa3NABHTAIOTCH, CHAB
BJIEKTPOCTAaTHYECKOTO MNOJA COBEpilaioT OTpHIaTedbHylo paboty A,.
Bo BTOpOM KOHAEHCATOpE STH CHAB COBEPUIAIT MOJOXHUTEAbHYIO
pabory A, Pa6ora AA, coBepmaeMas noleM INpH NepeMEIEHHH
KaxJo#f M3 MNacTHH Ha Majoe pacCcTosHue Ax, paBHa

AA = AA, 4 Ay = (Fy — F) Ax = 228 %

= Ax
S dy 7
rie x = vl
TakuM o6pasoM, pab6oTa Ha MajJOM YyuYacTKe NpPOMOPLHOHAAbHA
nepeMelleHH0 X, KaKk H B CaydYae pacTsikeHus mpyxuusl, CiaepoBa-
TeJbHO, TMOJHAA pa6oTa MOMET OHTh HaljeHa MeTONOM, NPUMEHEHHBIM
mpd pewleHuu 3amauu 137:
Q2?2

2

Pa6oty A MOXHO moacunTaTh M ApyruM cnoco6oM. Tax Kak compoTHs
BJEHHE COEJMHHTENbHRIX NPOBOJOB PAaBHO HYJIO, KOJIHUECTBO BbiAETHB-
merocs Telula TakXke paBHO HyJwo. [103TOMy u3MeHeHHe DJAEKTPOCTATH=
4ecKOil SHepruu JBYX KOHAEHCATOPOB OyIeT paBHO paboTe 3JeKTpPO=
CTaTHYECKOro MOJA.

K MoMeHTy BpeMeHH f SHepruH mepBOro ¥ BTOPOTO KOHAEHCATOPOB
GyAyT MMeTb COOTBETCTBEHHO 3HAUeHHs:

2 2
UH T Q
Wi=——=——s(dy—vi)?(d vt
1 201 QSdg(O )(0+ )
" 2 2
b © Q
W)= ———=——_(d vt)2(dy, — vt).
2= 3, 28d3(°+)(° )

INoanan sueprus
Q?
W=W,}W,=n-5-(d2— a?).
! 2 Sd, Ch )

CnenoBaTebHO, SHEPrus 3a BpeMs ! YMEHDBIIHTCS HAa BEAUUHHY
k1%
AW = Sg a?, dto u3MeHenue GyxeT paBHO pabore A sJeKTpoCTaTH-
0

9ecKOro mnoas.

475. Ilpu TpeHuH onexJbl O CHIACHbE CTyJa NMPOUCXOAUT SJAEKTPH-
sauus. Teno skcmepuMeHTaTopa H CHJICHbe 00pasyoT CBOEOGpasHIit
KoHgeHcatop. Koraa sxcnepuMeHTaTop BCTae€T, EMKOCTb STOrO KOHIEH-
caTopa pe3KO YMeHbIaeTcsi, M BCAEACTBHE STOIO DPE3KO BO3PACTaeT
Pa3HOCTb NOTEHHMANOB MeWAy CTyJoM (T. €. <«3eMied») M TeJoM
skcnepumentartopa. OueBuaHo, AAs 9TOrO HEO6X0AUMO, UYTOGH Telo
6b110 XOPOWO H30AHPOBAHO OT 3eMJaH (PE3HHOBAasA NOAOLIBA).
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B MoMeHT kacawus cTOJa pasHOCTb NOTEHUHANOB MeKAy pykohk
n 3emiaeit BhipaBHUBaeTcqd. OOpasyeTcss 9JeKTPHUECKHH TOK, HUUTONKHAA
4acTh KOTOPOrO OTBETBAfAETCA B raabBaHoMeTp. [las or6poca 3aiiuuka
HEOGXOMHMO, 4TOGH CONPOTHUBJICHHE MEXAY OJHMM H3 KOHIOB KaTYIUKK
ralpBaHoOMeTpa M 3eMJeit GbLI0 MeHbIIE,
uyeM CONpOTHBAEGHHE MeX1y APYrHM
KOHLOM H 3eMaed.

CxeMaTuuecku MyTb TOKa H306pa-
WeH Ha puc. 438, O — o6mMoTKa raibBa-
HoMerpa, K — kao4, R yciaoBHO wu3o0-
6paxaeT OueHb GOJbIIOE, HO KOHEUHOE
CONPOTHBJCHHE MEXIY OXHWUM U3 KOH-
110B OGMOTKH H 3eMJeil.

Ot6poc raapbBaHOMeTpa Hab6aio-
IaeTcsl, HEecMOTpAs Ha KOJOCCalbHOe
CONMPOTHBJICHUE LieNH, BBHAY 60.bl10i
Pa3HOCTH MOTEHI[MAN0B, BOHUKIIEH NpPH
YMEHBIUEHHH EMKOCTH.

] 476. OueBHIHO, HMeeTcs ompefe-

JIeHHas acHMMeTpHs MeX/y NpOBOXHI-~

Puc. 438. KaMH, K KOTODHIM TOXKMIOYEHbI KOHILBI

OOMOTKHM rajibBaHOMeTpa. IJTO MONKET

6LITh, €CJH COMPOTHBJAEHHE H3OAALUH MEXIY OXHHM U3 KOHLOB KaTyLIKH

M 3eM/eH MeHbIle, 9YeM MeXAY 3eMJeil v IpyruM KoHuoM. Kpome Toro,

HYXXHO YYeCTb, UTO CONPOTHBJIEHHE MeXIy HNPOBOAHHKAMH, WUAYIIHMMH

OT KaTyUIKH rajlbBaHOMETpPa, HECMOTPS Ha XOPOWIYI0 H3O0AAIHIO, OTIHYHO
OT 6€CKOHEUYHOCTH. ‘

CxeMa, mosicHsiiomtas NyTh TOK3, mpuBefeHa Ha puc. 439. O — 06-
MOTKa raibBaHoMeTpa, /7, u IT, — npoBOIHMKH, OTXOZALIME OT KOHILOB
o6MoTkH, 3 — 3eMas, R;, R, 1 R3 cxeMaTHueCKH H306paxaioT OYeHb
Goabuine, HO BCe e KOHEUHble CONMpPOTHBJEHHS, BO3HHKAOULIUE H3-32
HeMJlealbHOCTH M30asuuM; Ry ~>> R, -+ R,. IlyHktup usobpaimaer nyTh
TOKa B CJydYae, eclAd 3apsiKeHHOe OTPULLATEeNbHO TeJO MOAHECEHO
k mpoBoxHuKY [1,. Ecau Teno moxHeceHo K mpoBoaHuky I7;, TO myThb
TOKa u3o6paxaercd Toukamu. BuuHo, uTo B 06OMX cayuasix TOK uepe3
06MOTKY ralbBaHOMETPa TEUET B OAHY CTODPOHY.

dta 3amaya HAIIOCTPHPYET HaluuHe NPOBOJAMMOCTH Yy BCeX Tel.
[lpu pa6ore ¢ YyBCTBUTEJbHBIMM NPHOOPAMH 3TO OGCTOATENLCTBO
CTAHOBUTCH CYLIECTBEHHDIM.

e - ———

e Y

Puc. 439. Pue. 440.

477. Ha puc. 440 Touka A u306pamaerT MOTEHIUAN MOJOKHTEIbe
HOTO (MEJHOro) 3JEKTPOAA, a TOYKA D — OTPHIATENABHOIO (LLUHKOBOIO).
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B pactecpe ZnSO, nUHKOBHIH 9JM€KTPOA 3apsaiaeTcs OTPHIATEALHO
B pe3yJabTaTé BHIEJEHHsS NOJOMHUTEAbHBIX HOHOB Zn, a MeRHHH
B pactBope CuSO, 3apsxaercs MOJNOXKHTEABHO 32 CUET MOCTYMAIIIUX
Ha HEro noJoXHuTeAbHbHX MOHOB Cu. [ToTeHuuan anekTpoauta usobpa-
weH aunuet BC. AB=§, u CD = §, u306pakaoT CKauKu NOTEH-
1lHala Ha IPaHHLAX 3JEKTPOX — IMEKTPOJHUT. . 1. C., PaBHasA Pa3HOCTH
AOTEHIHANOB HA KOHLAX Pa3sOMKHYTOTO 3JEMEeHTa, paBHA

& =0+ 6

478. Tlpu 3aMBIKaHUM LENH BO3HUKAET MNaJeHHe HanpsKeHus *)
KaKk Ha BHYTPEHHEM CONPOTHMBJEHHH 3JeMEHTa f, TaK M Ha BHEIIHeM
conpotuBieHun R nemu. Beanuuna xe ckau-
KOB NOTEHLHana (# 3. A. C.) He H3MEHAeTCH.
CooTBeTCTBylOIiee  pacnpenefeHue MOTEH-
nHuana usobpaxeHo Ha puc. 441. Broas CB
NPOUCXOAHT MNajeHHEe HanpseHWs Ha BHY-
TPEHHEM CONPOTHBJIEHHH 9JEMEHTa, a BAOJb
auaud AFD — najeHue HanpsbkeHus Ha Co-
npotusaenun R. Ortpesok CB’ u3obpa-
HaeT MajeHue HanpsKeHHs Ha BHYTPEHHEM
COTpPOTHUBJIEHHH 7, paBHOoe [r, oTpe3ok AL —
najeHue  HanpsweHHs Ha  CONpOTHBIE-
Huu R. \ Puc. 441.

Tax kax anHHA, wu306paxaoumas nOTEH-
nuan ABCDFA, saMkuyTa, TO CyMMa NajeHHA HanpsyeHusa NOMIKHA
PaBHATHCA CyMMe CKAayKOB HOTeHuHaxa:

&+ 8 =IR+1Ir.
Otcwo = _g’—
Tciona / R¥r
479, CooTBeTCTBYyloIMEe paclpeneieHus MOTeHIHaAa H300paxeHHl
Ha puc. 442, qa, 0, 8, 2.

& +86:. - - —
a) I=rllTr:’ Vea=Vp—Va=8—Ir=—(&;—1Ir)=
— 8172 — 6oy

ri+r;

> 0.

& . _
0) I=745 Vpu=0.

IMoTteHnnasl NMPOBOJAHUKOB, COEAHHSAIOUWIHMX 3JEMEHTH, OAHHAKOBHI, HO
TOK HE paBEH HYJIO. '

_86—6.
)= e

DI=0 V,, =8 =8

Pa3HOCTb NOTEHIMAJOB MEXAy NPOBOAHHKAMH CYLIECTBYET, HO TOK He
HAET.

=&, —Ir=8,+1Ir,= ———8’2:’*__?:" .

*) 3mech, Kak 4 B JajbHeHIIeM, TEPMHH «MaAeHHE HAIPIKEHUA»
0603HauaeT NpoU3BEeNEHNE ir, TOTAA KaK «HampMKEHHE» IKBHBANEHTHO
PasHOCTH NOTEHIUANOB.
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480, Ha yvactkax BA m DC xuMuueckue CuAp, BH3HBaiomue
peakiuy MWy 9JEKTPOAAMH H SJEKTPONUTOM, COBEPLIAIOT MOJONH~
TeabHyl0 paGoty (cm. puc. 441). 3dra pa6ota paBHa CyMMe CKauKoB
TOTeHI{Hala Ha NaHHBIX y4acTkax, T. €. 9, A. C., TaK Kak B paBHOBec-
HOM COCTOSIHHM XHMMHUECKHE CHJAHI, JeHCTBylOliMe B MpPUJEraloleM
K 9JEKTPOLY CJOE SJEKTPONHTA, PABHH 9JEKTPOCTaTHUECKHM.

BcaencTBne TOro, 4TO B APYTHX YYacTKaX LEMH CHJBI HEJEKTPO-
CTaTHUYECKOrO0 HPOHCXOMJEHH He JIeHcTByloT, paboTa, cOBeplIaeMas
9THMH CHJaMH MpH NEepPeMelleHHH eXHHUIHOTO MOJOXKMTENbHOr0 3apsana
BJIOJb 3aMKHYTOrO KOHTypa, Takxke paBHA 9. A. ¢. Gatapeu. (Pabota
8JEKTPOCTATHYECKHX CHA MO 3AMKHYTOMY KOHTYPY PaBHa Hydaro.)

é

%

Puc. 442.

481, Ha xawjn$i MOJb NpOpPearupoBaBUINX B SjeMeHTe BELeCTB
praeaserca sHeprus W = 106 000 — 56 000 = 50 000 kas ~ 2 - 10'2 s5pe,
3a cyer STOH OSHEPrHM 9JEKTPUYECKHH TOK COBepiIaeT paboTy
A=0Q8%, rie §—o. 1. C. sneMeHTa, a Q — KOJMUECTBO NepeHeceH-
HOro 9JekTpudyecTBa. Tak Kak MeAb M ILHMHK IBYXBAJEHTHH, 3apAXbI
HX HOHOB [0 BEJMYMHE DAaBHbl yIBOEHHOMY 3apsiy 34ekTpoHa. OpuH
moab BemiecTBa copepxut 6,02.1028 aromor. CuegoBateabHo, Q =

=2.48.10710.6,02.10% ex. CIC3.
Otciona § =~ ~ 35-1073CI'C3 = 1,05 ».

N I/
r
482, OTHOUIEHHE CHJ TOKOB, TEKYIIUX Uepe3 3JMEMEHTHI, 7‘—=~r-2-,
2 1
TaKk Kak 9. I. C. SJeMEeHTOB oAuHaKoBH. [lo 3akony Papajges macch
pacTBOPHBIUErOCA IHHKA NMPONOPLHOHAJbHE TOKaM:
m I r.
L=l =2 ~1625.
my 1, r
. 483. Kawnwit aToM umHKa, nepexois B pacTBOp B Buie HOHa Znt,
OTXaeT BO BHEIUHIOI UENb ABa 9JAE€KTPOHA, HeCylHe 3apal g = 2 =
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=—232.10"1 x, B 10 e Bpema noum Memu Cut ™t ocamnaiorca na
MeIHOH mnnacTHHe B BHAE HEHTPalbHbHIX aTOMOB, BCJACACTBHE 4Yero
koHuentpauus pactBopa CuSO, napmaer. Jas nmopaepxasud NOCTOSH-
HO#t KOHUEHTpauu# HeOoGXOAUMO HENPEPHIBHO PacTBOPATb KPHCTAMIBL
CuSO, -5H,0 B KoauyecTBe, KOMIEHCHPYIOIIEM YXOX HOHOB Cut+

u SO, ~ us pacrBopa.
[To yciroBusaM 3ajaud d4epe3 sjaeMeHT Ipolnea 3apax Q = 2880

ATO COOTBETCTBYET NEPEXOAYy B PacTBOp 71 = 7= 9.102! aToMOB HuH«

Ka, 4To cocTaBaseT okono 0,98 z nunka. COOTBETCTBEHHO M3 pacTBOpa
BBHIIEJUTCA CTOJABKO e aToMoB MeaH (okodao 0,95 2), u masa BocCTa+
HOBJIeHUA KOHIeHTpanu# pactBopa CuSO, npugzercsa pacTBoputh 3,73 2
KPHCTAJIOB MEJHOTO Kymopoca. )

484, Ipu pacTBOpEeHHH IIMHKA TOJOXHTENbHBIE HOHB Znt+ nepes
XOIAT B PacTBOpP, a OCBOGOAHUBIUMECS 9JIEKTPOHB IO MPOBOJIOKE Nepes
XOAAT Ha FpaduTOBH CAOH M HEHTPAAH3YIOT NOJOKHTEJbHBIE HOHH
Menu B pactBope CuSO,. [TosTtoMy rpaduT MOKpHIBaeTCs clAoeM Meau.

slBNeHHe MOeT GHITb HCIOJb30BAHO Sl FalbBaHOMJIACTHKH.

485, . 1. ¢. GaTaped YMeHbIIMTCH NOYTH B JBa pa3a H Oyner
NPHOJH3UTENLHO PaBHA 9. I. C. OXHOTO 3JEMEHTa, COCTABJEHHOIO Kpait+
HUMH IUIACTMHAMH, OT KOTOPHIX OTXOAAT NpoBoAa GarapeH. /IBe cpenuue
NJAaCTHHH 06pasyloT «BHYTPEHHHH SJeMeHT», KPYroBOpOT 3apsioB
B KOTOPOM INIPOMCXOAHT Jaxe IPH DPasOMKHYTOR BHeIIHeH Nemd, Tak
KaK HOHBl HMMEIOT BO3MOXHOCTb NEpEIBHraTbCf (BBHIY OTCYTCTBHS
TeperopojkH) OT OAHOH MAACTHHBI K JDYrod BHYTPH 3JIEKTPOJUTA.
IToatoMy «BHyTpeHHui#l sieMeHT» NOYTH Hu-

vero He npu6aBaAseT K AeHcTBHIO 6aTapeu. ~ ”
486. C kawaoil U3 MONOBHH YTONBHOTO ] —
CTEepXHA IMHKOBHIH cTepxeHb o6pa3yer 3aM-
KHYTHI# raaibBaHHYECKHH 9/eMEHT. BHemHum ' o
CONMPOTHBJIEHUEM SJEMEHTa CJAYXHT CONpoO- §— &
THBJIEHHE NOJOBHHBI YTOJBHOrO CTEPXHS, CO- A AAAAR ARAAAR
TIPOTHBJEHHE IHHKOBOI'O CTEPXHfA M KOHTaKTa VYVYVVVIVVVY VY
UUHK — yTroab (CM. 9KBHBAJEHTHYI0 CXeMy Ha Ryan
puc. 443). '\
Korza uuHkoBHI cTepieHb CTOUT Bep- \VJ
THKANbHO, TOKH [} H iy B 00EUX NOJOBHHAX
YTOJbHOTO CTEPXKHA PaBHbH H BOJbLTMETD NO- Puc. 443.

KaxeT HyJb. Ecau cTepxeHb HaKIOHHTb, TO

BHYTpeHHee CONPOTHBJEHHE OJHOFO U3 9JEeMEHTOB YMEHbIIHTCH, a ApY-
roro — yseauyurca. Toku i M i; He OYAyT paBHH Jpyr ApYry, 4
MeXAy KOHLlaMH YTOJbHOTO CTEPIKHA BO3HHKHET Pa3HOCTb IOTEHIHAJOB,
KOTOPYI0 H NOKaXeT BOAbTMETP.

487, Tax kak r <€ R, T0 moae BHYTpH cepbl MPaKTHUYECKH OT-
CYTCTBYeT M TOKa Ha BHYTPEHHIOI NMOBepxHOCTb cepnl HeT. Caeno-
BaTenbHO, Macca BblleNHBINEHCS Meau

A 4xnR2jt

m=H"TF

rae A/n— snexTpoxuMuueckui 3KBUBAJEHT Menw, a F —uucno
$apanes.

488. Jleno B TOM, YTO MPH 9JMEKTPOJNH3E NPOHCXOAUT MOJAPH3ALHA
9/MEKTPOZOB M KaxjJas BaHHAa npuoOperaer 9. A. €., HANPABACHHYIO
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NpoTHB TOKAa, MIYIIEro OT KOHAeHCaTopa. BcieACTBHE 3TOro KOHAeH-
CaTop He MOXET pa3pAguTbCa ueaukoM. HeMm Goabuie M BO3bMEM
BauH, TeM GoJble CyMMapHas 9. A. C. MOJNSAPH3AaUUH H, CAEHOBATENbHO,
TeM OOJbLIMH 3apff OCTaHETCH HAa KOHAEHCAaTope. JHEprus rpeMyuero
rasa GyneT Bcerja MeHbllle SHEPIHU 3apsXEHHOrO KOHIEHCATopa.

489. [Ipu saexTpoau3e BOABl 9JEKTPOABI NMOJSAPHIYIOTCA H BO3HHU-
KaeT 3. 1. C. moaspusauns §, HanpasieHHas NPOTMB 3. A. C. GaTapeu.
[Mostomy 3nexkTpoau3 MAET JHlIb B TOM Clyyae, kKorja 3. JA. c. 6arapeu
6oabme §,.

[Mpu mpoxomaeHHH uepe3 saeKTPoaHT 3apsga Q Garapes cosep-
maetr pa6oTy NpoTHB 3. A. €. noaspusanuu: A= §,Q. 3a cuer sToi
paboTHl NPOUCXOAHMT pas/oXeHHe BOABl C O6pa3OBaHHEM rpeMydero
fasa. Ha ocHOoBaHMM 3aKOHA COXPaHEHWA SHEPrHU XHUMHYECKas SHeprus
rper»tytlg*c;2 raza W, BhiieauBulerocs mnpd NpoxoxieHuu 3apana Q,
paBHa .

Coriacto 3akoHy Papanes BbijedieHHe OJHOrO rpamMma BONOPOAA
Ha KaTOJe CONMPOBOXIAETCA MPOXOXIAEHHEM KOJUYECTBA SJEKTPHUECTBA
Q=m 5 F=96500 .

A
C 14
JAeJloBaTeNbHO, §, = o ~ 1,5 s

d. 1. c. 6arapen nomKHa mpeBblurath 1,5 6.

490. OmnpeneneHHass KOHUEHTPAlMs HOHOB €CTb Pe3yJbTaT AHHAMH-
4YeCKOro paBHOBECHA: KOJMYECTBO HOHOB, BO3HHMKAIOIINX BCJENCTBHE
SNEKTPONMTHYECKOH ANCCOLHallMK, DPaBHO yOblIM HHCIAa HOHOB BCaed-
CcTBHE O06paTHOro mpouecca — peKoMOMHAUHH (HOHBl NPOTHBOIOJOXK-
HBIX )3Hal(0B, CTOJKHYBUIMCH, MOI'YT 06pa3oBaTh HeHTpadbHyl0 MoJe-
Kyay).

B6au3n 3J1eKTPONOB KOHLEHTpPAalHs HOHOB MajaeT, H 9TO PaBHO-
Becue HapymaeTcd. YHCI0O HOHOB, BO3HMKIIMX BCJEACTBHE RHCCOLHMA-
1y, 6osblie 4ucaa peKOMOGHHHPOBABIIMX MOHOB. VIMEHHO 3TOT mpouecc
NOCTaBASeT HOHBI B 3JeKTPOJuT. IIponecc NPOMCXORHT BONU3M 3JEK-
TpoAOB. BHyTpu ajexTpoiauTa XMHAMHYECKOE pPAaBHOBECHE HE Hapy-
Iaercs.

491, 3a cexkyHay K KaToly HpHObIBaeT M Ha HeM BblAeafeTCH
n,v,S NOJOXKHTEJAbHBIX HOHOB (S — maowanp karoia). OxHOBpPEMEHHO
yAaasercs n_v_S oTpuLaTeabHbIX MOHOB. B mpouecce yxona orpuua-
TeJAbHBIX HOHOB JYHAMHMYECKOE paBHOBECHE MewJly HeHTpaabHbIMU
MOJEeKyJaMH 9JeKTPOJMTa M HOHAMH, Ha KOTOpble OHH pacrnajaioTcs,
papymaertcs (cM. 3agauy 490). BHOBbL BO3HMKaeT n_v_S oTpuuaTedb-
HBIX M CTOJABKO e TNOJOMHTEJbHBIX HOHOB. [l0JOMHTENbHBIE HOHBI
BBIIEAAIOTCA TaKke 11a KaTOAe, U B PE3YJIbTAaTe KOAMYECTBO MOJNONKH-
TeJAbHBIX HOHOB, BBIAENHBIIMXCA Ha “KaTOLe B CeKyHAy, OyJAeT paBHO
HOJHOMY TOKY.

432. Ilpn u3MeHeHuH TeMnepaTypbl Ha Af cuJla TOKa MeHAeTCH

a At -6,
REr (a = 50-.107°s/2pa0d)
MuHuMalibHOe H3MeHeHHe TOKa, PEerucTpUpyeMoe rajbBaHOMETpPOM,
AI=107Y a. CaefoBaTenbHO, MHHHMAJIbHOE H3MEHEHHe TeMIepaTyphi, KO-
Topoe MOXHO 3adHMKCHPOBATD,

Ha Al. Ha ocuoBanuu 3axona OMa A/ =

Af = _Aﬁ@ =5.10"* 2pad.
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493. Hauboabmuit TeOpPeTHUECKH BO3MOMHEIA KOIDPHUUUEHT mno~
Ne3HOro AeHCTBHA TepMobGarapewu

&1 _T.—-T7,
=79 T,

rie Q — KOIMYeCTBO Temia, NOrIOLIAEMOE B EIHHHLY BPEMeHH rops-
YUMH CHasAMH, ¢ — NMPOTEKAOWUA B eAUHULY BpPEMEHH IO LEenH 3apaj,
T, u Ty— aGconoTHbie TeMmmepaTypnl cnaeB. Ilo 3akony Papanes
Macca BBIIEJHMBINEHCA 3a cekyHIY Ha KaTone

Meax m = % . -% IMoxcraBasia 3HaueHue ¢ /7 1 | .
H3 NMEPBOr0 ypaBHEHHA, HMeeM: + ! I_
. AQ Tl - T2 ~ -4 \

m= nFg T, 1,7-107% 2. Puc. 444.

494. Ecim TOK TeueT B HamnpaBJieHUH, YKa3aHHOM Ha puc. 444
(akkymyastop paspsikaerca), To V=8 —JR. Ecau xe TOK Teuer
B TNPOTUBONOJNOXHOM HanpaBJeHUH (aKKYMYJATOP 3apsikaercs), TO
V =§ -+ IR (cM. otBet Kk 3anaue 479, s).

495. [Ipn BkAOYEHHH BOJbTMETpPa, COrjaacHo 3akoHy Owma, V =

p
=8— Rg_—i-r , PAe 7 — BHyTpeHHee CONPOTHBJAEHHE 3JeMEHTa.
1
Iaa Bropo# uenu
J—— &
R+Ry+r"

_IV(R\—R—Ry) _
& RT—V 21 e

Orciona

496. BuyTpeHHee COMPOTHBACHUE TaNbBAHMUECKOTO 3JEMEHTa He-
BEJUKO, @ 3JEKTPOCTATHYECKOH MAIIMHBI TPOM2IHO. JTO COMDPOTHBIE-
HUE H30JATOPOB (IECATKM M COTHY MHJIHOHOB OM).

497. B nepBblif MOMEHT NOCle 3aMblkaHus kaioga K BO3HHKHET
Pa3HOCTb MOTEHIHANOB KaK MeXJy NJAacTHHaMd koHaeHcatopa C,, Tak
M MeX1y mnJacTuHamMu koHieHcatopa C,. Tox B uenu OyieT HATH A2
Tex mop, noka kouaeHcarop C; He 3apsaurcs. Ilocae srtoro pasHocthb
NOTEHIMAJOB Ha KoHAeHcaTope C, cTaHeT paBHOH 3. 4. C. 6arapey,
a pasHOCTh MOTEHI{HANOB MeXJy NJAaCTHHaMH BTOPOr0 KOHAEHCaTopa
CTaHeT paBHOi Hydio.

498, Jlas ABYX 3J€MEHTOB

_ &t
rn+r+R’
rAe § U r—>3. I C. U BHYTPEHHHE COMPOTHBAGHHUA SAEMEHTOB, R —

BHEIIHEe COMPOTHBIEHHE.
Jas onHoro aneMeHTa (HampuMep, NepBOro)

6
Il = mo
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Mo ycaosumio 3amaun J <1, 1. e.
&+ 8&: < 8, .
ri4r,4+R r—+R
Orciofa HE06X0nUuMO, YTOGH!
& 6,
Py ot
499. Ha ocHoBanun 3akoHa Oma

n(er - +e+R)=8,

z Qr(l——L’—)R ~
I 2’T+P+W =&
Ip=8,

rie [ —paccrosuue oT O6aTapen 10 MeCTa NMOBPEXJEHHS, a p — BHY-
TpEHHee CONpOTHBJEHHe Oarapen.
M3 maHHOH CHCTEMBI ypaBHEHUH HaxOHHM:

-6 _ & l/(_&”__.é) (& _ & -
=T 12:|: 7, T, (13 7;+2r)—(4i-3) oM.
3uauenne R=1 ox 10omxHO GHTh OTGPOLIEHO, TaK KaK IPH STOM

NOJYYaeTcs, YTO MeCTO NOBpEeW/AEHHS yAa’deHo or GaTapen Ha 5,9 wM.
HeficTBuTeNbHO, NpH R =1

., Lg—1Lp—ILR
I=L orl,
Uckomoe compoTuBienne R=7 ox.

_ . & 18
500. Ha yuactke Ag,B V ,—V =8§,—/r, rae ]l_—_-m,
ry M ro— BHYTPEHHHE CONPOTUBJEHHUS 3J]EMEHTOB.
CornacHO yCJIOBHIO 3a1au¥ NMCGTEHUHan TOUkH A HHxe MoTeHnuana
Toukn B. Iostomy u, =V, —V, >0

Jas npyroit cxemst
= Vjs‘- V:a = (82t 1oro),

I, = 81_52
TRt nAR

Pemas AAHHYI0 CUCTEMY ypaBueHm‘fx, HaXxouMm:

- 2861862+, (&1 — §2) _
= =-+1,86 sa.
&1+ 6
501. B naHHOM cayvae moTeHuHan TOuk¥ A NMpU 3aMKHYTOM Kiioue
BhIIIE NMOTEHIMaAa TOYKH B, Tak Kak npu pasoMKHYTOM KJioue VB > VA'

MostoMy §2— 17y =u,. OcTanbible ypaBHEHHS HMEIOT TOT Xe BHUI,
4TO W NpH pemeHuu 3amauu 500.
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Caenosarteansho,

Uy = 251625113_(2: :D)) ~ 1157 6
502, Ilpeamosaras (mpOW3BOAbHO), YTO TOKH HaNpaBJAeHH TaK,

KaK yKa3aHO Ha puc. 445, MOwHO Ha ocHoBe 3akoHa OMa 3amucath
paBeHCTBa:

Upp=86,— 1y 4 & ,
Upg=8— 1ty v/ +||...
= 7
U, ,g=1R 7
Taxk xax HH B ONHOH TOUKE WENH He NMPOHCXOIUT R
HaKOIIeHUs 3apsania, AMAMAMAN
ll + 12 = ]3. ]—P
Pemas Ty cucTeMy ypaBHeHHH, HaxXOZUM TOKU g
Il' la H 13 [z é‘
L=24 n=21s =24 & i
l“‘4 ] 2—4 (] 3“2 . +'}_
¢

MoayuuBiIdecs NOAOKHTEAbHHE 3HAUEHHS TOKOB .
TOBOPAT O NPABHALHOCTH NEPBOHAYAALHO BHOPaH- Puc. 445.
HBIX HanpaBaenun TOKOB.
503. Apn I,=0, I,=1, U, ,=§, u no-npexuemy U,
=&, —Ir. Orciona :
R — &2" 1

=1 ox. Y
& — 8 i
Ecau Tok /; HampasaeH MpoTuB §,, TO CHCTEMa yPaBHEHHH NPUMET BHIL
= 51 —_ 1 r 1
’ =8, 1+ 1y
L=0L+1,.
Orciona
r
8 —8&:—8&: v
]2 = '—‘—T‘ .
ri4r, ;?

Hawe ycaoBue Brumoausercs, ecau [, > 0. CaexoBaTedbHO, A0MKHO
HMETb MECTO HEPaBEHCTBO

51—52‘—52% >0,
HIK

. 8211 -
R> Bi—6: 1 om.
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504. BoaMoxtHBI 1Ba cnoco6a coepuHeHHs aKKyMyJasTopoB. MoxHo
BHYTPH OTAEJbHBIX TPYNN COENHHHTb AKKYMYJSTODPHI MOCJENOBATENbHO,
a caMH Tpynmsl NapailesbHO HJAH e, Hao60pOT, BHYTPH TPyMMbl
napajnienbHo, a CaMH TPYNNbl MOCHEN0BATEJbHO.

O6o3Hauas yepe3 N MOJHOE THCIO aKKYMYJISTOPOB, a 4epe3 n YUCAo
aKKyMyJasSTODOB BHYTDH OTHAEAbHOH TIpynnbl, B NEPBOM Cilyuae HMEEM:

) n§o 8o
(.y [l= 7 = ,
RYTE G

TaK Kak 3. J. C. OJHOH rpynmnsl paBHa n,,
CONPOTHBJEHHE TPYNNBl 77, a YNCIO Na-
panieabHO CcoejuHeHHbIXx rpymn N/n.

r
Yonin 7} MOCTHraeT MaKCHMYMa, ecan —- + N

MHHMMaJbHO. MHHMMYM BBIpDaXKeHHS THNA

b o
'z ax—}——; MOXeT GbiTb HaiileH Tak. 3aBH-
CUMOCTh

y=axt o M

rpabuyeckun u3o6paxaercs KpHuBO#H puc. 446, wuMewomedl MHHUMYM
B TOUYKE X; B KOTOPOH KOpHHM KBajgpaTHoro ypasHeHus (1) coBmagaior.

ITostomy _
b
Xo = ‘/7{ .

CaenoBarenbHo,

n=‘/ﬂ"_=4
r

N
Ilmax=%—° ‘/7?7=20 a.

Bo BTopom cayuae

N
I 7 50 N&o
p = —

Tok  mocturaer MakCcuMyMa npH
rN
n= ‘/T = 6. CaenosareanHo, 708
&o N Puc. 447.
Izmax—T 'RT—Ilmax

Takum o6pasom, nmoayuutb TOK, npesbimanmuil 20 @, HEBO3MOXHO.
505. Cnoco6 mepeneaxkn oueBuieH ua puc. 447.

5%6. Temnepatypa B kanopuMerpe ocraercs pasHoi 0° C. [lostomy
u mAR

0,24 R t=mhk Otciona t = o = 5 Mun.
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507. Ilpn komHatHOH Temnepatype £, =~ 20°C (1'.2 €. B MOMEHT

BKJIIOUEHHA) NMaMIouka motpebGaser MomHocth Wo=-—5—; Ry, —co-
0 -

NPOTHBJEHHE HUTH NMpH TemmepaType t,. Ilpu Temmepatype ¢ = 2500°C

norpe6aserca MouHocth W = g TRe R=Ry {1 +a(t—t)}. Or-

ciojga HCKOMass MOULIHOCTb
Wo=W {1 +a(t—2)) ~ 600 sm.

508. MomuocTb, norpe6GaseMas npu6opoM B NepBHI MOMEHT, BO
Mioro pa3 GoJblile HOMHHaAbHOH (cM. 3amauy 507), Tak Kak COMPOTH-
BAGHHE XOJMOAHOW HarpesaTeAbHOH cmupanud Mano. CoOTBETCTBEHHO
BEANKO TMajAEHHE MHANpsKEHUs Ha MNPOBONAX, HAYIMMX OT MarucTpaiu
B kBapTupy. [0 Mepe HarpeBaHus cnupaiu NOTpebaseMas MOIUIHOCTb
nagaet, Npu6AMKasCh K HOMHUHAJABHOI.

509, JlonycTumoe majeHue HAMpsKEHUSs HA MOABOAALIMX NPOBOZAX

AU = IRy =17 8, rne [ — MakcuMaabHO RONyCTHMbIA TOK. OTCIOZa MaK-
CHMaNbHas MOILHOCTb U.U
AU .
0

510. Tak kak uaiinHK BO BCEX Cy4asax BKJIIOUAETCH B OLHY H Ty Ke
9MeKTpUYECKyl0 CeTb, yaobHee NpUMEHATD ¢dopmyay nada KOMHYECTBA

BbiieJeHHOTO Tenaa B ¢popme Q = 0,2471. OTciona R=0,24—Q- t.
Tak xak U u Q oxHn u Te Xe 1I8 BCEX CAy4YaeB, NOCAeIHEE paBeH=
CTBO MOXHO Nepenucatb B Buie R=af, rae a =0,24 —-.

O6o3nauas uyepes R, u R, compoTuBjeHH OOGMOTOK, HMeeM:
R,=at; u Ry=af,. [Ipu mapanieabHOM COeIMHEHUU OGMOTOK
R, = R\Ry — a?t\ty
T RIAHR T a(ti+1y)
Ipu nocaenoBateabHOM COEfHHEHHH
Ry=R 4+ Ry=na(t,+t)) =t

_ U -
to= 20, ty=tith

=at,.

O1ciona

511, 1) ¢, =57 mun. 2) t,=3 mun 30 cex (cM. pemenue
sagaau 510).

512. [Ipu NPOXOXKAEHHH NMOCTOAHHOTO TOKAa PA3HOCTh MOTEHNHAN0B
He uameHsercs. [Ipun paspsiike KOHIEHCAaTOpa PasHOCTh MOTEHIHAA0OB
MmeHserca oT U 1o Hyas.

513. [Ipn BHUYHCAEHHH NOTEPh Telaa B NPOBOJAX JMHHHMH BHICO-

Koro Hampsixkenus mo ¢opmyae Q =0'24Tt Beauuuia U ecTsp pas-

HOCTb MOTEHIMA/NOB HA KOHIAX NHHUM (NajeHHe HaNpMKEHHSA HA MPOBO-
21aXx), HO He HanpsiKeHHEe HAa BTOPHYHOH OOMOTKE MOBHINIAIONIEr0 TPAHCe
¢dopmatopa. JTa PasHOCTh NMOTEHIMANOB HeBeaHKa (B OTAHYME OT Ha-
npAxeHHs Ha oOMOTKe TpaHchOpMaTOpPa) H YMEHbIIAETCA C yMEHblie-
HHEM TEKYIiero no JAMHUM TOKa.
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514. B coOTBeTCTBHH C YCJAOBHSAMA 33ajaun p'=-15£-- 100, rae § —

9JIEKTPOIBHKYIIAA cHaa GaTapeu, = ;- —CHaa TOKa B uen. Yaue
THBad, 410 § = 2U |- Ir, noayuum:
2pU?

= Vian—p °

M.

515. Buzeasiomascs Ha BHeIIHEM CONPOTHBACHHH R MOIIHOCTb
W = IU. B nannoM caysae U = § — Ir u, caegosareabto, / =
Takum o6pasom,

v

wo BU=U,
r

) : ‘/52 W
2 4 re
U=9sumuU;=1s.

HeonHo3HauHOCTh pe3yabTaTa CBf3aHa C TeM, 4YTO OJHA H Ta Xe
MOIHOCTh MOXMET OHiTb BhIJENEHa Ha PasAHYHBIX BHEIIHUX GOMPOTH=
BJEHHAX R, nmpuueM KaxaoMy R coOT-

z BETCTBYET CBOH TOK:

Orciona

npu U,=9s¢, I,=1a

R.=-%=90.n;
261
npu U,=1s I;=9a

R,=-Y2—=‘/,o.u.
I3

516. [Tonesnas MomHoCTb (CM. 3a-
88U — U2
7, Aauy 515) pasna W = —_— O6o-

Puc. 448. sHauuM U — U? = x. HyxHo omnpe-
JeauTh, npu KakoM U BeJAHuHHa X J0-
CTHFHET MaKCHMyMa.

I'paduueckn 3aBucumocTh x oT U u3o6paxena Ha puc. 448. Kpu-
Bad uMeeT ¢GopMy mapaGoJbl, MpHYEM KaWJAOMYy X COOTBETCTBYIOT ABa
sHauenus U. IIpy RaHHOM X MBI uMeeM KBaJpaTHOE ypaBHEHHE OTHO-
cuteabio U. x jpocTuraer MakcHMyMa, Koria o6a KOpHsS ypaBHeHHA
coBnanaoT. CrenoBartenbHO, NpH MaKCHMAIBHOM ' IUCKDUMHHAHT ypas-

HEHUs NOMKeH OblTb paBeH HYMIO: Xmax = wal
Orcoaa

2
U=-% " Wmax=5 =25 em.

ar



Ipu stoM g
1=§:’ a R=-—i—2—=—rgg—'_=f.

T. €. BHEIIHee CONMPOTHMBJCHHE PABHO BHYTPEHHEMY.
517. ITo onpenenennio K0SQGUOUEHT IONE3HOTO ACHCTBUA 7 €CTh
OTHOWICHHE MOJAE3HOM MOWHOCTH KO Becelt MOWHOCTH, BhHIACASEMOMH

aKKy My AATOpOM:
yMyJasTOp wouU

=TT
rae U= R%{ﬁef ~— Pa3HOCTh IMOTCHIHAJOB HA BHEIUHEM COIPOTHBJE~

Hun R. CaenoBaTenbHo,

-_R_
‘ =7TF¥R"
B sanaue 515 0, =90%; v, =10%.

B 3agaue 516 71 =050%.
n—)lznpu R — 00, HO TpH 3TOM BheaseMas NOJE3HAs MOUHOCTH

W= RE* (xaK u moaHas) cTpeMHuTC K Hymo (puc., 449).

7

S,

AN I,

2 i
i
]
[}
L R
=r a/

!
i
]
[}
[]
!

A" #
=r d/
Puc. 449.
518. 1, = R—i - =0,6, rie r — BHyTpeHHEe CONPOTHUBJIEHHE HCTOY-
Huka Toka (cM. 3agauy 517).
Orciona ” 6R

N = w = 0,9-

B npoueHrax 1, = 90%.
335



519. Mo sakony Oma U = § - /r. Caenosareabho, /=

TonesHass MOIIHOCTb, pacxoiyeMas Ha B3apsiKy aKKyMyasTopa,
paBHa :

U—g
r

— @
W, g = V8=

KoanuecTso Tenua, BHAEAEHHOTO B CIMHHIY BDEMEHH
—0)2
W, =12 = &r_@_

IMoanw#t pacxox MOMHOCTH
W=IU=W,+ W,

520. [Tone3nas MOIWHOCTb

(cMm. 3anauy 519). Boigensemoe B eIHHHIY BPEMEHH TEMIO

W2=_(U_—rfé)_2_'

O6uniuno mpu 3apaake U — § << §. Caenosareabno, W, > W,.

Ha Bhizeaende Temiaa pacxoiyercs HeGoOJbINas 4YacTb MOIIHOCTH 3a-
PALHOH CTaHLHUH.

521. 3a 1 cex uepe3 momepeuHoe ceyenue A NPOBOJHHKA MPOHAYT

BCE T€ 3JEKTPOHbBI, KOTOphie colepxarca B o6beMe S-v-1 (puc. 450).

CaenoareibHo, cuia TOKA

I=3S8-v-1.-n.e(e—3apan 9aeKTpoHa).
@ Ortciona v = 4 =~ 10~* cH/cex.
—_—

Sne
522. JJEKTPOHH B METaJJe MOXHO
/ cuuTath cBoGoaueiMu. [lepepacmpene-
| | JeHHe 3JeKTPOHOB BHYTPH Opycka
77 33aKOHYHMTCA TOrjAa, KOrja BO3HUKIIEE
BCJENCTBHE NepepaclpefeNeHdss 3AeK-
Puc. 450. TpHueckoe moje OyneT B COCTOAHHH
coo6maTh 3JEKTPOHAM YCKOpeHHe a.
Takum o6pa3oM, MCKOMaf HaNPSIKEHHOCTb MOAS MOXeT ObiTh Haiizena
H3 COOTHOLIEHHS ma = eE (m u e — Macca M 3apsj] 3JEKTPOHa)-

————

m
Orciona E = - ¢

HoKoBbHE MNOBEPXHOCTH Opycka, NepHEeHAHKYJsPHbIE ABHXEHHIO,
6ynyT 3sapsKeHbl: NepefHss NOBEPXHOCTb MOJOXHTENbHO, a 3ajAHfAs —
OTPHLATEJBLHO.

[InoTHOCTD 3apsanoOB paBHa

4r 4n e .

523. CBo6oxHbIE 3JEKTPOHbBI BPAUIAOTCA BMECTE C IHJAHHAPOM.
CaeoBaTenbHO, 3MEKTPOH, HAXOAALIMHCH Ha "PAaCCTOAHHH 7 OT OCH,
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MMOET YCKOpEeHHe a = »?r. 310 YCKOPEHHE MOXET BO3HUKHYTbH TOABKO
noa neﬁCTB"eM BJlel'('erlllCCI(OrO noJsi, HanpaBJEHHOrO0 BAOJb palmyca
w?r

m
OT IEHTpa LMAMHIPA M paBHOro E = . 3mecb e u m—3apaa u

Macca 9JeKTPOHa. _
1 m ..

- PasHoctp morteHnuaisos U =55 R2?, Tak KaK cpenHss CHAa,

IeACTByIOmasd Ha €AMHHYHBIA 3apal NpH NepeMeleHud €ro OT OcH
1 m

K NOBEPXHOCTH LHJIHHApA, pPaBHA T o?R.

§ 21. daexTpuyeckuil TOK B rasax M BaKyyme

524, DJeKTPOHHI NpPH TJEIOLIEM paspsfe BHIOUBAIOTCS MOJOXUTENb~
HbHIMH MOHaMH H3 KaTola. BO3HMKAIOT e 3TH HOHBI IPU COYNAPEHHAX
3JEKTPOHOB C aTOMaMH ra3sa. B o6/acTu TeMHOro KaTOHOTO NPOCTPAHCTBA
coyzapeHHil IpakTHUeCKH He npoucxoxut. IlostoMy aHox nonxeH GHITH
pacnosioxeH 3a O6JacTbi0 KaTOAHOrO MajeHHs NOTeHuuaida. B mporus-
HOM cayuae paspsl He Oyler NMPOHCXOJHTb.

525, Ilag Toro uto6bl B TpyOKe NPOMUCXOAMA Pa3psl, HEOOXOAUMO
NMOMECTHTb aHOA 3a 006JacThl0 KAaTOZHOTO NaJeHUsi MNOTEHLHaaa (CM.
3agauy 524). Ho B atoM cayuae 3JeKTPOHBI, NMPUXOAAILIME K aHOALY,
IPH COYZapeHHAX € MOJeKyJaMHM rasa TepsloT 3Heprui H He 6yayT
CO31aBaTh PEHTIEHOBCKHX JyueH mnpy mnomajgaHun Ha aHop. Orciofa
OueBHIHA HEOOXONHMOCTb IBYX 3JEKTPOXOB. AHOX pacHoJOXeH B 06-
JacTH TJACIOUEr0 CBEYEHHss M CAYXHMT i TNOAJEpXKaHus paspsja.
AHTHKaTOZ B 06JaCTH KAaTONHOrO MajleHHsl MOTEHIHaJa NMOABEpraercs
60M6apAMPOBKE 3JEKTPOHAMH, HE MOTEPSBINUMYM CBOEH SHEpruw.

B Tpy6kax ¢ moAOrpeBHBIM KaTOIOM HMeeTCSl OIMH 3JEeKTPOX, COR-
Memamomui QyHKOHH aHOXA M AHTHKATOJA.

526. [Ilomamaromue Ha aHTHKATOA JJNEKTPOHBI HO HPOBOAHUKY
«CTekaloT» Ha aHox. Ecam ator npoBox y6paTh, TO aHTHKATOA NOCTe-
neHHo 6yneT 3apsKaTbCs OTPHUATEJbHO H TOPMO3HUTb 3JeKTPOHH. Yepes
HEKOTOPOE BpPEeMsfl MOCJe BKJIIOYEHHS PEHTIeHOBCKas Tpy6ka mepecTaHeT
pa6orars.

527. Jlo navana paspsfia HampsiKeHHe Ha CYETYHKe PaBHO 3. A. C.
ucToyHuka §. B MOMeHT paspsga Mo nenmM MAET TOK M HampsiKeHHe
MeMXJIy KOPHYCOM M HHTbIO CTaHOBHTCA paBHbIM U = § — IR. Conpo-
THBJEHHE R OdYeHb BeJHKO, M NaleHHe HanpshkeHus [R HaCTOAbKO
3HAYUTEAbHO, YTO Pa3psl NpeKpaliaeTcs.

528. Ilo saxony Oma uckoMmoe nazeHue Hampskenus U = IR, rie
/I — cuna TOKa B Uenu.

Tox onMHaKOB BO BCeX CEUYCHHSX BHYTPH KoHIeHcatopa. Ha mo-
JIOXUTENbHYIO MAACTUHY 3TOT TOK OGYCJOBJEH TOJbKO OTPHULATENbHBIMH
MOHaMHM, a Ha OTPHIATEJbHYIO — TOJBKO INOJOXKHTeJbHBIMH. Uepes mpo-
M3BOJIbHOE C€YEHHE BHYTPDH KOHIEHCATOpa MPOXOIHT HEKOTOpas ROAs
KaK MOJOXHTENbHBIX, TAK H OTPHLATEJIbHBIX HOHOB.

I =enSd, rine e—3apsajx 3nekTpoHa, a S — MJAOWAAbL NJIACTHH.
Jas naockoro xonjaeuncatopa Sd = 4nCd2.

CuaenoBateasto, U = en - 4nCd?R ~ 1,4-10" 1 6.

529. Tlpu oxnaxIeHHH OTPHUATENbHOrO YIJs yra NoracHeT, TaK KaK
ropenre Iyru obecneuyuBaeTcs CHABHOH TEpMO3JAEKTPOHHOH sMuccHel
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€ KaTOAd, KOTOpas NMPeKPalaeTca gpu oxaamaeHun. OxnaxaeHde mo-
AIOXCHTENBHOT'O YT He OyneT BAMATL Ha paGoTy AyrH.

530. Ipn pasMbKaHWH KOHTAKTQB PETyJsTOPa MOMET BOSHHKHYTD
9JeKTpHUUeckas Xyra, TaKk Kak TOK B yTiore AOCTHraeT 3HaYYTENAbHOH
CHAbl, @ PacCTOfAHME MEeXAy KOHTakTaMu Majo. B cayude nepémennoro
TOKa JAyra HeyCTORUMBa W ¢pa3y ke racHet. [IoCTOAHHBIK TOK BHI3BHIBAET
o6pa3oBaHHe YCTOHYMBOH JAyrH, 4TO NpHBEAET B JyUIIEM Cayyae
K CrOPaHHIO KOHTAKTOB M BBIXOAY YTIOra U3 CTpPOfl.

531. OnuH 31eKTpOH-BOABT 1 98 = 1,610~ 12 5p2,

532. He coBnanaer. KacateabHble K TpaeKTOPHH HAIOT HampasJje-
HHE CKODOCTH YacTHIBl, a KacaTeJdbHbleé K CHAOBOH JHHUH JaAOT Ha-
npaB/ieHHe CHJB, AeHCTByloledl Ha uyacTHUy, H, CJAEXOBAaTeAbHO, Ha-
npaBJieHHe YCKOPEHHH.

Toabko B mose, cua0BbIe JUHHM KOTOPOr'O — IPAMBIE, TPAEKTOPUS
4aCTHIBI COBMAajaeT C CHJIOBOi JHHUEH, €CaH HayaJbHasd CKOPOCTb 3TOH
YaCTUIBI HanpaBjieHa MO CHAOBOH JHHHHU.

533. B MoMeHT mpuOAMKeHHA 3apAfa K MIACTHHE BCAEICTBHE 3JeK-
TPOCTATHYECKOH MHAYKIMH 3apAIbl MIACTHHDBI, OHOUMEHHBIC C AETAIIUM
YXORAT B 3€MJIIO, a 3apafbnl NMPOTHBOIOJOMHOIO 3HAaKa CKOIUAIOTCA Ha
MOBEPXHOCTH MAACTHHBL. Yepe3 rajibBaHOMETP MPOXOXHT HMIYIbC TOKa

7

Puc. 451,

(puc. 451). Tlpu nBmxeHuy 3apana HAl MIACTUHOH TOK 4Yepe3 raabBaHO-
MeTp Heé uaeT. Korma 3apsax ynanseTcs OT NAACTHHBI, BOSHHKAET TOK
HIPOTHBOMNOJOXHOIO HaNpaBJeHHS,

534. Ha cyxuBaiomeiics yacTH Tpy6bl BO3HHKHYT MNOJOMKHTEAbHBIE
MHIyUHPOBaHHBIe 3apsaasl. [Tox BiusgHUEM HX 3JeKTPOH HAYHET YCKO-
patbes. KuHeTuyeckas sHepras alekTpoHa OyAeT yBeJAUYUBATbLCSA 33 CUET
YMeHbIIEHHs MOTEeHUUANbHOR HEPrHH CHCTEMBl 3JeKTPOH — Tpy6a.

535, IloaHasi sHeprus SJAEKTPOHA paBHA CyMMe KHHETHYecKOi H
TIOTEHIHANbHOA IHeprHit.

IMpun npubammeHus K KOJAbLY NOTEHLUAAbHAdA SHEPrHs 3JAEKTPOHA
B TOJE KOJAblla YMEHbINAETCH, H 32 CUET 3TOrO PacTeT KHHETHYeckad
snepras. [lpo#ind CckBO3b KOJBLO, 3JEeKTPOH yRaisercs ot Hero. [lpu
3TOM MOTEHLHaJbHas SHEPrHs NICKTPOHA YBEA44YHMBAETCHA, a CKOPOCTb
NOCTENEHHO yMEHbINAeTCH 10 HyJas.

536. Pa6ora mo mepeMenieHuio 3apsAfa — ¢ MPONMOPLHOHAIbHA pas-
HOCTH TMOTEHHaNOB Mexay TOukod O M BeCcbMa yHnal&HHOH OT KOJAbIa
toukoii A, anewxamed Ha ocu (puc. 186). Ioremuman Ha 6ecko-
HSYHOCTH NpUHHAMAaeM PaBHbIM Hydo. [Torenunan rouku A, ecau pac-
croaane OAT>>R, Mbl MO:KEeM cudTarb paBHBIM Hyawo. [loTeHyuax
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B Touke O Haligercs CyMMHpPOBAaHHEM NOTEHIHANOB, CO3AAHHBIX OT-
\! A
ACAbHBIMH MAaJbIMH 3J€MEHTaMH KOJblla: Uo = \ '——q- =%.

“CHOJILS)’R 3aKOH COXpAaHEHHSl SHEpPruH

292
U= ‘/.i_o
mR
537. Kak Bceraa, cuuTaeM NOTeHIMad HA GeCKOHEUHOCTH DaBHBLIM

HYy Ji0. Torna noTeHuHanbl NAaCTHH PaBHBI COOTBETCTBEHHO + -§- u —-—2—- N

npuyem =—g-. IMortennuansl B TOUKax TIEPBOHAYAJABHOTI'O TOJOXKE-

U U
HUSL 9JEKTPOHA COOTBETCTBEHHO paBHH: 0, -|-—4— =7 Hauaabnune

3HAaYeHHs NONHOH SHEPrHH JIEKTPOHA PaBHH:
1 mu? A eU 3 mvi el
)5 A Y ot

KoneuHble cKOpPOCTH v,, U5, U3 ONpELENsioTCs Ha OCHOBAHUH 3a-
KOHa COXpaHeHHs SHEpruH:

1 mv;  mul .
) —— =——, OTCIIA V| = U,
2 2 YAEYA gL -
0 mvl U  muv} 1T
) T T =5
Uy = )
m l
3 mu} n U mv}
= T =75
2, eQ
mvo-}—T Pue. 452
03= —_—

m

B nepBoM cayuae KOHeuHas CKOPOCTb PaBHA HayalbHOH, BO BTO-
pOM Ciyyae MeHblie ee, a B mocjefHeM Goablue.

Bo Bcex cayuasx CKOpOCTb NepBOHAaYaAbHO pacteT (BO BpeMd
IBHXEHHS BHYTPH KOHZEHCATOpAa), @ 3aTeM HAYMHAeT yOBIBaTb.

538. AHOMAa ROCTUralT 3JCKTPOHLI € sHeprusMu ot 80 38 10 74 38,
TaK KaK BAOJAb HUTH HaKajla CyLleCTBYeT mNajeHHe HampsikeHus B 6 6.

DHeprusi SJEKTPOHOB y aHOAA ONpeJeNAeTcsi TOJAbKO NpOiifeHHON
PasHOCTBIO IOTEHIMANOB U He 3aBHCHT OT NMOTeHIHaAa CeTKH. [loTeHuuan
CeTKH M3MeHseT pacnpejieieHHe CKOPOCTell 3JeKTPOHOB B IPOMENKYTOU-
HBIX TOYKax MyTH H BJAHMAET HA YHCJAO 3JEKTPOHOB, NOCTHIAIOLIMX AHOAA.

539. Ha ocHoBanun sakona Oma

& =1,R.+U, (puc. 452).
Cuna Toka

.= AU, + BUZ
22* 339



Orcrona
I, =& AR+ 1) — V(AR + 1)+ 48BR,
‘TR 2BR?

Bropoit kopeHb KBagpaTHOro ypaBHeHusi He uMeeT QU3HIECKOTO CMBICAA,
TaK kak coorBercTByer U, < 0.
540, CucteMa ypaBHeHuii, onpenenAOIUX TOKU {; H i HMCET BUL:

i=il+i2v
iy=AU,+ BUS,
iy = AU, + BUY

=5 ma.

a

fa=§ — iR
Orcioga
. — — (At A) R—1+VARTARTITAE BABIR _ ¢,
! 2(Bi+By) R )

OrpunarteapHoe 3HayeHue U, or6pacriBaeM, Kak He COOTBETCTBYIO-
mee cMbicay 3aaaud. MckoMele TOKHM paBHBL

. 1
i = B FB)R [Bi& + (AB; — A;B)) RUy — B\U,) = 22,2 na,

. 1
b= g gy B8+ (4Bi — AB2) RUs — BUy) = 318 wa.

541. IIpu norenuuane cetku §, = — 6 8 TOK, nMpoTekaomuil yepe3
Aammy, 12=72. a mpu noTeHnuane cetku §; =—38 [, =—L.

CuenoBartenbHo, yBeauueH:He NOTEHUMana ceTkH HA §; —H, =3 6
BHI3BIBAET yBeJHYEHHE AHOAHOTO TOKAa JaMIbl Ha

L—1,— %(Ul —U,) =35 xa.

Tak kak cerouHas XapaKTepUCTHKA JaMObl B DPacCMaTpHBaeMoil
ofnacTd NpexnojaraeTcs JMHeHHOH, TO yBeauueHue NOTEHHHMana
CETKM OTHOCHTEJBHO KaTOXA ewle Ha 38 (0T — 3 8 10 HYJ]s MPU 3aMKHY-
THIX HAKOPOTKO CETKe M KaTOJAE€) BHI30BET yBeJWYeHHE aHOJHOIO TOKa
eme Ha 3,5 ma.

Toraa majgeHue HanpsKEHHs Ha CONPOTHBJAeHHH R yBeaHuHTCA elle
na U, —U,=3586, 1. e. nocrurier Uy=U,+ U, —U;)=130s,
a pasHOCTh MOTEHIHAJOB MeXJy aHOAOM H KaroioM JaMnu 6yner
paBHa § —U,=120s.

542, [epBBlii AMON HAUHHAET NPOBOAMTH TOK TOJAbkO mpH U, >0,
1. e. npu V>@, Bropoi—npu V > 8, n tperuii—rnpu V > €a.
[TostoMy rpaddk 3aBHCHMOCTH HOJHOTO TOKAa OT HAaNMPMKEHHA NMpPENL-
cTaBaser co60H JoMaHyio auHui0 (puc. 453):

I=0 mpu V§,

I=k(V—§) npu &<V L8,
I=k(V—8)+k(V—8) mpn &<V <8
=k(V—=8)+k(V—8)+k,(V—8) mpu V.
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IMono6HEIe CXEMB HHOTAA HCNOJAL3YIOTCA B PajHOyCTPOHCTBAX AAf
MOy YeHHA 331aHHOM GYHKUMOHANbHOM 3aBHCHMOCTH TOKa OT HANPSKEHHA.

L #a
Y174

4584

a7

- + + Y8
a 2 5 7 /4
Puc. 453.

543. Ha puc. 454 A u B — ynpaBasiomue naactuHsl, MN — skpau,
OC — tpaekrtopus saexTpoHa. Hauano cnmcTeMbl KOOpAMHAT HaXOAHTCA
B Touke O.

[Ipu mBuKEeHHH MEXAY TJaa-

CTHHAMH B HampaBAEHHH OCH Yy ¥ WA M
3MCKTPOH MepeMelaeTcs paBs-
HOYCKOPEHHO ¢  YCKOpeHHeM J}

e z
a=—_=,rae U—pasnocTb noteH- 4 7
uuanoB mexny A n B. Paccros- A l
Hve / BIOJAb OCH X OH NIpOXOIHT 3a O 1

! 7 H =
BpeMs f; =—, U, — FOpH30H-
x %) L
TaJbHast COCTABJAIOAA CKOPOCTH L
9MEKTPOHa, ompejeasieMas M3 "
yCJ0BHS
mv2 Puc. 454.
— X —oU
2 e
3a BpeMs | 3JEKTPOH OTKJOHAETCS B HaNPABACHHH OCH ¥ HA BEJHUUHY
2 2
aty eUl
Yy =-——=——-. JlBueHne 5JeKTPOHA BHE NIACTHH NPOHCXOLUT
2 2dmy

X
¢ TNOCTOSHHOMN CKOPOCTbI0O H JJAHTCA B TE€YEHHE BpEMEHH f2=i.
v

x
Cxopocth BrOML y paBia vy=at,. OTKAONEHNE B 06JaCTH BHe MAACTHH
eUlL

2
dmvx

Yo = Uyl =

IMoanoe otkaonenne

eUl (1 eUlL UiL
== == —_— L ~ 5 = —,
Y=yt dmv? (2 + ) dmv:  2Uyd
HyBCTBUTEALHOCTD
_y_ i
TU T U
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§ 22, MarnutHoe moae TOka, JelcTBHE MarHHTHOrO NOJA
Ha TOK H ABMXKYWHeCs 3apsaH

544. Ecau TOK BHpamarbh B aMmepax, TO YHCJIOBOE 3HaueHHe KOSde
¢unuenta k=0, 1. Tax kak la=3-10° ex. CI'CI, npu uaMepenun
Toka B eauHunax CI'CI uckoMoe 3HaueHue KospdHUHEHTA Oyier

k='3—~17)W' Pasmeprocts kosddunmenta HailgeM HemocpexCTBEHHO
K3 ¢opMmyabl HanpsxeHHocTH

' H[
Yuurusas, uto [H]=[E], a [E] = Hl=2‘/’~M"”-cex",f[l]:c,u,

lq]
[1)=2".cu’- cex™2, nonyunm [k] = cex/cu.
1
Ecan BBeCTH BMECTO R HOBYI0O NOCTOSIHHYIO C, TaK 4TO Rk = L

TO ¢ paBHa .CKOPOCTH CBeTa B BaKyyMe.
545. HanpsaxeHHOCTb 1OJA, CO3AHHOrO NepBOH O6MOTKOM, paBHa

0,4n/N,
Hy==""2>"1 =400 3,
! 2R
Bropas 06MOTKAa CO31aeT HANMPSKEHHOCTD
i 0,4n/N.
Hy=—""% = 200 a.
z 2R
Tak kak noas F, u M, HanpaBieHH B NPOTHBOMOJOXHLIE CTOPOHH,
T0 HckoMoe none H = H, — H, =200 ».

546. Ilposonnuk BC He cosmaer noas B Touke M, aexaweil Ha
nponomxenuu BC. CoraacHo naHHOMY B yKa3aHHH JIpaBuay MarHuiHoe
nojae OT AOOHLIX 9JEMEHTOB NMPOBOJHMKA BC 10MKHO GHTH NepHeHAu-
KyaspHo quHun BM. [lostoMy Hanmgue OTIAHUHOrO OT Hyas moas B M
npoTHBopeunso O6b CHMMETPHH 3ajaud, K60 BCe HampaBJeHHs, nep-
neHnuKyaspHue BM, paBHOIpPaBHH.

Tak Kak HamnpMKEHHOCTb MOJAS NPONOPLHOHAJAbHA CHJE TOKa, TO
6e3 mpoBoauuka BD H, = kI. TNoas ot npoBopuukoB AB u BD ckaa-
auBalorca., CaenoBaTeldbHO, NOCAe NPHCOEAMHEHHS TNpoBoAHuka BD

H2=k[+%l"t

Orciona H =3

547. B npousBoabHOH Touke JauHHM AB mo6oit Maablii 9AEMEHT
Toka mnpoBojHuka ACB co3faeT MarHuTHoe NoJe, MepIeHAUKYAAPHOe
IAOCKOCTA uyepTexa (¢M. 3afauy 546). CuMMeTpUUHHH €My 3SJEeMeHT
npoBoguuka ADB cospaeT Takoe ke Noxe, HO HampaBiAeHHOE B MpoO-
THBOTOJNOXKHYI0 CTOpOHY. I[lone oT nByx MOGHIX CHMMETPUUYHO pacno-
JIOXEHHBIX 9JEMEHTOB, No3ToMmy, Gynaer pasHo Hymo. CrendBaTeabHo,
nojie B NpOu3BOAbHOH Touke AB, cospaggoe BceM NPQEDAHAKOM,
PaBHO HyJ®, Tak KaK NPAMONHHEHHBe Y4aTKkH INpPOBOAHHAKA Takxke
HE CO31al0T moJisA Ha AB,
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B ocHoBHOM none coaeHouaa 6yner COCPeNOTOUEHO BHYTpH
TOPOHJANbHOH OOMOTKM M Ha MarHUTHYIO CTPeJKy JeHCTBOBaTb He
6yneT. OnHako OZHOCHOHHYIO OGMOTKY OJHOBDPEMEHHO MOXHO paccMa-
TpuBaTh KaK OJHH BHTOK 6OJAbLIOrO pajuyca, KOTODHIH CO3JaeT Mare
HUTHOE ToJie, NMEePNEeHIHKYAAPHOE MIOCKOCTH TOpa.

MaruuTHas CTpeaKka PacmonOXHTCA BROAb ocu Topa. Hanpapienue
ee MOoJIOCOB MOMKeT OHhThb ONpefeseHO MO mpasuiy GypaBuuka.

549. Tok, mporekamoluii mo Tpybe, MOXKHO pacCMaTpHBaTh Kak
CYMMY MHOXECTBA OIMHAKOBBIX NPAMONHHEHHBIX TOKOB, PaBHOMEPHO
pacnpefieleHHBIX IO TOBEPXHOCTH
TpyO6H. FlanpsixeHHOCTh MarHUTHOTO
nojs B N1060# TOUKe MPOCTPaHCTBA
MOXHO NMpPENCTaBHTb KaK CyMMYy Ha-
npsKeHHOCTel moJeit, co31aBaeMbixX
STHMH TOKAaMH. ‘

Ha puc. 455 usobpaxeno mno-
nepeyHoe ceueHHe TPYOBl, BIOJb
KoTopoit npoxoxut TOK. CpaBHuM
HANpPMIKEHHOCTH MArHHTHHIX mnoJei
H, n H,, cosgaBaeMbx B Touke A
JAHHEHHbIMH ToKamu [, u [, mpo-
XOAAIIMMH Yepe3 Maiable AyrH S

u S,. Jaunm ayr pasuut S, = cgf;
1
— Ry — pac-
51 = Zos g1 TA€ Ri W Ry —pac Puc. 455.
crosHusa 1o toukd A. Ho, xak Bunuo
M3 uepTema, ¢; = ¢,. CuaenoBarennbHo, -g—'= —g—‘ Tox no Tpy6e pac-
2 2
S I I
npeneneH PaBHOMEPHO, MO3TOMy —- = 2L, oTkyna —b = —2.
P p P y 1, S, YA R =R,

HanpsxkeHHOCTH MarHUTHBIX IOJeH, CO3LaBaEMHX B Touke A
ToKaMH [, u I,, paBHBHI

Hl= [l ’z

R kR, =

M HamNpaBjieHbl B NMPOTHBOMOJOXHbBIE CTOPOHBI.

Tax xak 19 KaxIOro 3JeMeHTa NOMepeyHoro ceuyeHuss TPYGH
MOX(HO NoA06paTh COOTBETCTBYIOWMH 9JAEMEHT, HOJIHOCTbIO KOMIIEHCH-
pylou:ii MarHMUTHOE MOJe NEepBOrO 9JeMeHTa B TOuKe A, TO pesyib-
THPYIOLlee MarHuTHOEe IOJe TOKa, MpOTeKawiuero no Tpybe, B M0G0
TOUKe BHYTPH TPYObl 6yleT PaBHO Hyo.

550, [IpoBoAHMK C MOJOCTbIO IKBHBAJIEHTEH CIIOHMIHOMY IPOBOX-
HHKY, 110 KOTOPOMY TeYeT TOK INIOTHOCTH j, a MO 006beMy, COOTBET-
CTBYIOIIEMY IOJOCTH, KpPOME TOrO, TeyeT TOK TOH e MJIOTHOCTH
B oOpatHoM HampaBiedud. CyMMapHHH TOK B yKa3aHHOM o6Gbeme
6yneT paBeH HYJIO, a 3TO COOTBETCTBYET HAAMYHIO NMOJOCTH B CILIONI-
HOM IPOBOZXHHKe.

[Tone, co3panHOe CIVIOIIHBIM TOKOM IUIOTHOCTH j B NPOHM3BOJbHOI
Touke moaoctd A, paBHo H,=k-2xjR (puc. 456). 3necp R — pac-
CTosdMe OT Ocu mpoBojaHuka X0 Toukd A. ([Ipexnmonaraercs, 4TO TOK
TeYeT K HaM.)
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‘B TOft ke TOuKe TOK, TEKyUIHH IO 06bEMY, COOTBETCTBYIOHIEMY
MmoJIOCTH, B OOPAaTHOM HampaBJeHHH, co3naer mone Hy,=k.2njr. Kak
BUIHO M3 puc. 456, moaHas HanpsKeH-
HOCTb NOJS

H= VH%+113—2HlH2cos a,

QuesuaHo,

R24-r2—a?
2Rr ‘

Otciofa  HampsikeHHOCTb H =
= k-2njd 0oXUHAKOBa JiA BCEX TOYEK
HOJAOCTH.

551. A AOC ~ A BAD (puc. 455),
TaK KaK 3TH TPEYrOoJAbHHKH HMEKT MO
ONHOMY paBHOMY YAy, a CTOPOHBI,
3aKA0YAlOIHe S5TH YIAB, APONOPLHO-
HaJbHBL.

3unaunt, / AOC = / BAD. Ho R | H,, u, crenosareanto, f | d.

HanpsxeHHOCTb MarHUTHOrO moAs B /A106OH TOuke MOJOCTH mep-
NEHAUKYJAPHA NHHAH, COENMHAINEH HEHTPbl MPOBOXHHKA M MOMOCTH.
CooTBeTcTByIOLIEE paclpeneieHye JuHui u300paweHo Ha puc. 457.

COS a =

Puc. 458.

552, k = -i— » TAe € — CKOpOCTh

CBETa B BaKyyMe.

553. Hert, He 6yaer. Mexny otnesnn-
HBIMH 3JeMeHTaMH TOKa CYyLIeCTBYIOT
CHJBI MPUTAKeHHs. B pesyabTarte maor-
HOCTb TOKAa HECKOJbKO YBeIHYHBAaeTCH
K ocu mnpoBoiHuka. dddext BecbMa
He3HauHuTeJeH.

554. Bo Bpems ynapa MOJHHH NO
Tpy6ke KpaTKOBpEMEHHO NMPOTeKal TOK
oueHb Goabmoit cuabl. [Ipy sToM oT-
JiefbHEIE 9JIeMEHTH TOKa, TeKyLIero
BAOJAb TPYOKH, ¢ 6OAbLIOH CHAOH mpH-
TATMBAAMCh APYr K JApyry. It cu-
JbH M NpeBpaTuad TPYOKY B Kpyrablit Puc. 457.
CTepXeHb.

555. Toku B cocefHMX BHTKax NapayieJbHbl U TEKYT B OQHY CTO-
poHy. IlosTomMy BHTKM NpHUTAHYTCA IApYr k apyry. B To ke Bpems
TOK® B NPOTHBONOJOXHBIX Yy4YacTKaX BHTKOB HalpaBJeHH B pas-
Hole cTopoHbl. CiefoBaTenbHO, NPOTHBOJENKAINME YYAaCTKH OTTaJlKu-
BaIOTCA.

Butku 06MOTKH OyAyT CTPEMHTbCA YBEAHUHTHCA HO AHAMETPY,
a paccTosiHUe Mex1y HUMH BAOJAb OCH COJIEHOMZA GyaeT COKpaliaTbCH.

555, a = fnSI .

k

557. [Tox BavsIHHEM MAarHUTHOTO NOJA KOJBbLO NMOBEPHETCA TAKUM
06pas3oM, 4TO CHJIOBbIE JAUHHM NMOAS CTAaHYT NEPNEHAUKYNAPHBIMH MJIO-
CKOCTH KOJXbla M GyayT 0o0pasoBbIBATb C HampaBJACHUEM TOKAa NpaBbIil
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Buut., [IpH 9TOM HaTAXKEHHE KOJABLA CTAaHET ‘MAaKCHMaabHbiM. [IpuMenss
METOJl, MCHOJb30BaHHbIA NpH pewleHun 3agaud 403, noayuum: .

F=kIRH =5 dun. JF -3 oy
1
2

558. Ha saement koasna Al pefictByer =
cana AF =kIH Al (puc. 458). Pasaoxum a7 S k.—- -——=
ee Ha coctaBasiomve AF| u Af. AF, aewur /l‘

B MJOCKOCTH Koabla, a Af = AFsina Hop-
MaJbHa K IVIOCKOCTH KoJblia. PaBHOAeHCTBYyI0-
mas cua Af|, HeHCTBYIOIMX Ha OTHAEJbHbIE
9JIeMEHTHl KOJbLA, paBHa HyJ0. IDTH cuabl “ "~~~ 7 7]
TOJbKO PACTAruBaIOT Koabuo. [loanas cuaa f,
IedcTBylomas Ha KOJAbLO, paBHa CyMMe

cun Af: \L

f =S klHsina. Al = \
¢ H

= kIH -27R sina =~ 273 dun. Puc. 458.

- - ——-

559. Cuabl, neficTBylomue Ha ctopoust BC u AD, nepneHauky-
Jlﬂ%Hbl NEPEeMEICHNI0 3THX CTOPOH, MOITOMY 9TH CHAbI HE COBEPIIAIOT
pa6oTsl.

Cunbt, meiicTBylouue Ha crtopousl AB u CD, nmocTOsHHBI, cOCTa-
BASIOT MPAMON YroJ € HaNpaBJEHHEM MO M YUCIAEHHO paBHM f = kHla
(puc. 459).

Mckomass pabota OyaerT paBHA yABOEHHOMY MPOM3BENEHHIO CHJBI
Ha nepeMelleHue CTOPOHBI AB wuau CD B HanpaBJeHHH CHABL IDTO

nepeMeiueHue Npu MOBOPOTe KOHTypa

Ha 180° paBHo b.

CaenoBarensHo, A = 2kHIab.
560. Cuuras, 4YTO BCE JEKTPOHHI

ABMXKYTCH CO CKOPOCTBIO ¥, IJAfl CHJBI
4 ~TOKa MMeeM Cclelylolllee BbIpaXeHue

(cM. 3amauy 521):

H

I = nSev.

Moncrasass 3HaueHune [/ B BbipaweHue
aasa F, noayuaem:

Puc. 459. F = kHnSlev sina.

Tak kak B kycke npoBoAHHka cogepwurcs N = Sln 3nexTpoHOB,
TO cHaa, AeficTBYIOLIAs Ha OXMH 3JEKTPOH, paBHa f = kffevsina.

Cuna f HOCHUT Ha3BaHHe cuabl JlopeHia.

Hamnpasaenue cuabl JlopeHna onpeneaserca NpaBUAOM JeBOH PyKH
(MarHuTHOE ToOJe NepeceKaeT JaaOHb, YeThiPE MNalblla HaNpaBJeHBl
NPOTHB JIBHKEHUS 3JEKTPOHOB, HJH BIOJb JBHKEHHA NOJOXHTEIbHO
3apsiKeHHOH wacTHubl, 6eabUION majen, NMOKa3biBaeT HampaB/eHHe CHJIbI
Jlopenua).

561, Cuna JlopeHua Bceraa HepneHAUKYJIApHa CKOPOCTH YaCTHIBI
H MOITOMY He coBepiuaeT paboThl. KuHeTHueckas SHEPrus, a 3HAWHT,
1 abCcoMOTHOE 3HAYEHHE CKOPOCTH YaCTHLbI OCTAKTCA MOCTOSHHBIMHU.
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562. JleficTBylomas Ha 9aeKTpoH chia f = RevH. Ecan H uame-
path B SPCTENAX, a 3apAj B CHCTEMe CIrcd, 1o % =% (cM. 3anauy 560).

3r1a cHia MOCTOSAHHA MO BEJHUHHE M NEPNEHAMKYJAAPHA CKOPOCTH V.
ITosTOMy YyCKOpeHHE SJAeKTpOHa TaKKe NOCTOAHHO MO BEJHUHHE
H OCTaeTCsl BCe BpeMs NEPNEHAMKYAspHbIM ckOpocTH. CKOPOCTb M3Me-
HAETCA TOMbKO NO HANpaBAEHUIO.

JIsmxenne ¢ MNOCTOAHHOH NO BeJHUMHE CKODOCTbIO NMPH HAJAMYHH
NMOCTOSIHHOTO YCKOPEHHs!, NMepHeHAHKYJAAPHOFO CKOPOCTH, €CTh PaBHO-
MEpHOE JBHXXEHUE N0 OKPYXKHOCTH.

my? e
Ha ocnoBanuu Broporo 3axoHa HeloToHa =7 vi. Cuaenosa~
mey
TeAbHO, 3NEKTPOH GyleT BpallaThCs O OKPYXHOCTH pajuyca R = ~i

563. PasnoxuM CKOPOCTb 3JEKTPOHA HAa COCTaBJAOLIME: U, —
napanreabuylo f, W v, — NepNEHIHKYASPHYIO H (puc. 460). U He
MeHAeTCs HU 1O BeNMYMHE, HH 1O HaNpaBJEHHIO, TaK Kak cuaa JlopeHua

’ He MNEHCTBYET HAa YacCTHIY, HMelo-
vov mylo CKOPOCTb BIOAb NOAA

x MeHseTCS IO HaNpaBJIEHHI0 TOYHO
TaK e, Kak H B 3amaue 562.

Takum o6pasoM, Ha paBHO-
MEpHOe MOCTyNaTeJbHOE ABHXKEHHE
_ BRoab 1 HakaanmBaeTcs BpalleHue

| 47 TO OKDYXHOCTH B IIOCKOCTH, Nep-
neHpukyaspuoi . B peayabrare

BO3HMKaeT JABHXEHHE IO BHHTOBOH

JUHMH €  TNOCTOSHHHIM  INAaroM

/>y h=wvt, The <t—BpeMs ONHOro
Puc. 460 060poTa 3JeKTPOHA IO OKPYIKHOCTH

mco sin o
paauyca R= —eH— .

v COs a.

2R _ 2nme . To h= 2nume

v eH eH

564. Bcaencteue nefictBus cuabt Jlopenua (cM. 3agauy 560) suex-
TpoHBl OyAyT DNepeMematbcd K Kpalo JeHTo. IlosatoMy onuH kpait
JEHTHl TNpPHOGpETaeT OFPHLATEJbHBIH 3apsf, a APYrod MNOJOXHTENb-
HBif; BHYTPH JIEHTH BO3HHMKHET JONOJHHTEJIbHOE JIEKTPHUECKoe MOJe,
HanpsXeHHOCTb £ KOTOPOro HanpaBJeHa NepneHJUKYJAAPHO TOKY.
lepememenue 3JeKTPOHOB MNpOJOJNAETCA 1O TeX MOp, NOKa CHaa
JlopeHna He Oyner ypaBHOBeIIEHa CHJOH, NCHCTBYIOLEH Ha 3JEKTPOH
CO CTOpPOHHl 3JjekTpuueckoro noas E: eE = kevH. Otciona E = kvH.

Pa3Hocts noTeHmHasoB ¢ A——ch-=Ea=kaa HAM, TaK Kak

Tak Kak t© =

I=nevS, ¢, —¢p="*kHa TR

565. ¢, — ¢ = 23 MKs.

566. Cuna Jlopenua (cM. 3azauy 560) meficTByeT Kak Ha cBoGon-
Hble 3JEKTPOHH, TaK il Ha MOJOXHUTEIbHbE HOHBI, HAXOASIYECsH B y3aax
KPUCTANIHIECKOH pelIeTKH, TOCKOJbKY M Te H JIpYyrHe IBHKYTCH
B MarHuTHOM mnoJe. Cuaa f, meficTByiomas Ha CBOOGOJHBIE SAECKTPOHH,
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COraacHO TpaBWJIY JNeBoit pyku GymeT HampaBJeHa TaK, KaK STO MOKa-
3aH0 Ha puc. 461. DJeKTPOHH OTHOCHTENbHQ pEIHIEeTKH CMeuarnTcH,
u ofHa GOKOBas CTOPOHa Mapaiiejeninena 3apsKaeTcd OTPHLATENb-
HBIM 9JIEKTPUYECTBOM, JAPYrasd — NOJOXKHMTEAbHBIM. B 6pycke Bo3HukaeT
9JEKTPUYECKOE II0Je, H, KOTIa HampsHXEHHOCTb $TOro moja G6yier
yAOBAETBOPATb  COOTHOUIEHHIO

eE = kevH, nepeMmelienve siek- - _ a _ _
TPOHOB OTHOCHTEJNbHO pELIETKH —— -
npeKpaTuTCcA. o

WMckomas  Hanpsxenuocts & ' f? (oY 4 -
E = kuH.

[InOTHOCTh 3apANOB G HAX0- &~ 4 4+ + + + + +

UM U3 COOTHOIIEHHS 41{c=E.
uc. 461.

CaenoBatensHo, s = ;- kvH. Puc. 46

567. las Toro 4TOObLl 9JEKTPOCTATHUECKOE IIOJEe He BO3HHKAJO,
9JEeKTPOHB NMPH BPAIEHMH HHUIHHAPA He JOMKHB MepeMeIlaTbCsl OTHO-
CHTENbHO KPHCTaMIMUYecKol pemeTku. TO nepeMmelienue 6yneT OTCyT-
CTBOBATh, €CJH AeHCTBYyOUIas HA 9JeKTPOHBI cHaa JlopeHua paBHa ma?r,
T. €, mo?r = kevH.

mo

Tak KaKk v = of, T0 H=We-'

Tlone p0MxHO OHTH HampaBJeHO B CTOPOHY MOCTYNAaTeAbHOro
nepeMeieHHs GypaBuHKa, PYKOATKa KOTOPOro BpALIAeTCs B TOM e

HafnpaBJeHHH, YTO H IMJHHAP.

§ 23. daexTpomarHuTHaa Huaykuusa, IlepemeHHbifi TOK

568, HanpaBieHue HanmpsXEHHOCTH SJEKTPHYECKOro MOAS yKa3aHO
Ha puc. 462.
569. Ilpn nBHMEHMH KOHTypa NOTOK MAarHMTHOM MHAYKIMH, IpPOs:
HuspiBalomuit maomans ABCD, y6nBaer. CiexoBaTefibHO, B COOTBET-
CTBHH C mpaBuioM JleHna MHAYKIHOH-
HHft TOk OynerT Teub B HampaBJEHHH
IBHKEHHS 9aCOBOH CTPEJKH.
570, Ilpun pBHMEHUHM XKEAE3HOrO
CTEPXHS NPOUCXOAUT H3MEHeHHEe Mar-
HUTHOI'Q NOTOKA, TMPOHHM3HIBAIOIIErO Ka-
TYIIKY, YTO BHI3LIBAET NOSABJEHHE B LieNH
SJEKTPOABHIKYIIEH CHAbBl  HHIYKUHH.
B cootBeTcTBHH € NpaBuaOM JleHI|a MpH
BXOAE€ CTEPXKHA B KaTyWKy IOMHBIH
TOK B KaTyLIKe YMeHbUIaeTcd, a NpH
BBIXOJLE YBeIHUYHUBAETCH.
£ I'papuk n3MeHeHus TOKa HMeer
BUJ, yKa3aHHBIH Ha puc. 463.
571. CxkopocTb H3MEHEHHS NOTOKa
Puc. 462. MarHUTHOH MHAYKIUH TOCTOSIHHA, H,
CIENOBATENbHO, IOCTOSHHOH  OyneT
9. L. C. HHIYKIMM BO BTOpOH KkaTymke. EcaH KaTyluka BKJIOYEHa
B 3aMKHYTyl0 Heflb, TO N0 HeH OyjpeT Teub NOCTOSHHBIH TOK. Kak
M mo6oif NOCTOAHHBI TOK, OH YCTaHaBJAHBAeTCs He Ccpasy. Bpems
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YCTaHOBJEHHA onpeneaseTcs Kos3pdHUHEHTOM CaMOMHAYKIMH BTOPOH
KaTyIIKH H €€ CONPOTHBJIEHHEM. ,

572. Ja, usMenurcd. . A. C. MHAYKUHMH TNPONOPIHOHAJIbHA CKO-
POCTH H3MEHEHHUS NMOTOKA MarHHTHOM HMHAYKHUH, a BeJUYHHA NOTOKA
MarHUTHOH MHAYKLUHM B XXeJe3HOM CepleyHMKe He M3MEeHfeTCs MpOomnop-
HHOHAJbHO TOKY. 3aBUCHMOCTb Gojiee ClOXKHas.

573. CoraacHo 3axkony Papanes

g AD

S -8 8% __ -8
81 =10"% - =107%S.

d. I. ¢. MHAYKIUM 4YHCIEHHO paBHa paboTe, coBepLIaeMoil 3nex-

TPHYECKMM TI0JeM TNpH NEepeMeleHUH elHHAYHOrO IMOJOXHTENbHOrO

3apsia BIOAb BHTKA, T. €.

7 &, =2nar . E. Otciona E=%.

Takum o6pa3oM, OKOHYa-
TeNLHO NMOJyYaeM:

_ -8 knr? __1n-8 kr

E=10"¢ 57 <10 L.

Hano otmMeTuTs, 4TO faHHOE 9a€eK-

7  Tpuueckoe moJAe CO3NAETCH He

Puc. 463 SNeKTPHYECKHMH 3apSNaMH, a Me-

He. 299 HSIONUMCA BO BPEMEHHM MAarHUT-

HbiM nionem. Hanomuum, uto pa-

60Ta NpH MepeMeIeHHH SJEKTPHUECKOTO 3apafia MO 3aMKHYTOMY KOH-

Typy B Clydae 3JeKTPOCTAaTHYECKOrO TNOJAA BCerja pasHa Hymo. Ilox

3NeKTPOCTATHYECKUM TOJEM Mbl IOHUMAEM 3JeKTpHUeckoe MoJe, CO3a-
BaeMoe SJEKTPUUECKMMH 3apsaiaMy.

b—a
574. Pazo6beM KoabLO HA n = 5 Konreuex mupHHOH  Kaxaoe.

PaccMOTpUM KONEYKO BHICOTHI /, BHYTPEHHMH paguyc KOTOPOro X,
a pHemHuit x - 3. Ecau ¥ Mano mo cpaBHeHHIO C x, TO CONpPOTHBIE-
HHE TAaKOTO KOJbIA MOXHO BHIPa3HTb GOpMYa0O#H

2nx
R=p 3

Beanuuna 3. A. c. MHAyKunu, AedcTBylouleii B 3TOM KoJble (NpH
ycaoBun, uto ¥ << X), paBHa

AD
—10-8 2% _ j0-8:,2
&=10 At..lO nx‘k.
Cuna TOKa, TEKyINEero mo TaKOMY KOJbLY,
_ & _ -8 mx?kdh g kdhx
Al = R =10 o Tnx =10 5

Ias Toro uto6bl HAHTH CHJY TOKA, TEKYHIEro Mo BCEMY KOJAbUY, Halo
HaiTH, YeMy paBHAETCA CyMMa CJAERyIIEero BHLa:

/= 1o~’3"T’§5 (e @40+ @+ B)+ ... +la+—1)d)).
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Buipaxenne B CkoOkax NpeACTaBAseT co0off apuMETHYECKYIO Npo-
rpeccuo. ITostomy 0 ; X
[ =10-8 k:‘ (b— )._‘1+T_a'l_,

3TtoT pe3yabTar GyseT TeM TouHee, 4eM MeHblle BenuuuHa d. ITonaras 3
CTPEMAWKMMCA K HYMO, NMOJYYHM:

- kh
=108
4
575. Ha ocHoBauuu 3akoHA 3/MeKTPOMArHHUTHOH MHAYKUMH H 3aKOHA

OMa A KOAMYECTBA SJEKTPHUECTBA, MPOIIEAUIEr0 Uepe3 raibBaHo-
MeTp, HMeeM:

— (62 —a?).

g AD

AQ=1T7At=10" R

HAH
10‘

Tak kak HagadbHulii MarHuTHbHIH notox @, = HSn, a xoHeunnit & =0,
TO xo:mqecmo NpOTeKINero 9sJeKTpUYecTBa B KYJOHaxX 6yneT paBHO

10‘
Q= g

B omax, a H B spcrenax. A £
576. B xontype ABCD ,u,encmyer

9. A C. HHAyKnuu §; = 107 8ka ) |
a B koutype BEFC 52—_—10‘81.:—— 6 1 &=
4

HSn, ecau R n3mepsetca

2
lpocTefimas  sKBHBaJNEHTHas
CXeMa ¢ TajbBaHHYECKHMMH 3JeMeH-
TaMmH, 3aMEHSIOIMMH 9. [ C. HHAYK- 7 4 — t— |,
IHH, A48 Hame# lend HMeeT BHJ, A
H300paxeHHbIH Ha pHc. 464.
Ha ocHoBanuu 3akona Oma Puc. 464.

lar =&, — I,3ar = I,2ar — §,.

Bcaencteue coxpanenus sapaga [/, = I~ 13 U3 nanno#t cucteMm
ypaBHeHuH JAerko HaiiTh BCce TpU Toka:

[ S8i+28 26,488, , _ 28—38
T 2ar T Rar ' T 7 1lar
YuuteiBas BbipaweHus masa &, u §,, 6yseM uMeTh:
; _10%a 7, 107%a 3 _ 10%a 1
! r 22° 2 r m: 3 r 2°

577. HanGonee HeynoBaeTBopHTedeH 3-# cnocol, Tak Kak TOKH
®yko LHPKYAUPYIOT B IJOCKOCTAX BUTKOB OOMOTKHM, He BCTpeuass B
STOM C/AyYae H3OAMPYIOWEro Cios.

1-i cnoco6 nosBoaseT H36aBHTHCA OT 6OJbluell YaCTH BUXPEBHIX
TOKOB, OIHAKO He OT BCEX, TaK KaK B ONHOM CJOe OOMOTKH aBTOTPaHC-
dopmatopa (akTHYECKH HMEETCS MHOTO BHTKOB BOKPYT CepAcuHHKA
M OJHH BHTOK BJOJb Hero (cM. 3agauy 548).
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Hanayumuwm asagercs 2-fi cnoco6, KOTOPHI B NpEMeHSeTCH Ha Npake
THKE.

578, PasHOCTh NOTEHRHANOB MexAy JMOOBIMH TOYKaMH KOJbUA
nomxHa ObiTb paBHOA Hyaio. B mpotuBHOM clydae MH mpuaeM K npo-
THBOpeuHIo, pumenas sakoH OMa K KOPOTKOMY H AJAMHHOMY yd9acTKaM
koablla. Kpome TOro, 10 OYeBHAHO H H3 COOGpaMEHHHE CHUMMETPHH.

OTcyTCTBHE Pa3HOCTH MOTEHIHAJNOB O3HAYaeT, YTO SJAEKTPOCTAaTH-
yeckoe Moje BHYTPU Koidblla paBHO Hymo. Tok BO3HHKaeT BCleacTBHE
HaJHYus 9. J. C. HHAYKIUH, pacnpenencHHOl paBHOMEpHO BIOJb KOJAbLa:

1=2 = _%L ,
rne e; ¥ $;—9. I, C. HMHAYKUHH Ha KODOTKOM M NJMHHOM Y4acTKax
KOAbLA, & ¥ H R — COOTBETCTBEHHO COMPOTHB/IEHHS YYaCTKOB.

HecMoTps Ha OTCYTCTBHE Pa3HOCTH NMOTEHUHAAOB MEXAY TOUKAMH
A u B, saeKTpOMeTp OGHAPYXUT Pa3HOCTb MOTEHIHANOB MKy CTEPK=
HeM U KOpIyCOM.

Heno B ToM, uto B npoBomsukax AC u BD Tok paseH Hyaio.
CnenoBaTeldbHO, B KaWAOR TOuke STHX NMPOBOJAHHKOB CTODOHHEE 9J€K-
TPHUECKOE NOJEe HHAYKIHOHHOTO NPOMCXOXIEHHS YPaBHOBEUIMBACTCS
HalpMKEHHOCTbIO 9JAEKTPOCTATHYECKOTO MOAf, BO3HMKAIOWEro BCAEACT-
BHe mepepacnpefie]eHus 3apsjoB B NMPOBOAHHKAX NOJ BAUSHHEM 9, I. C.
uHAyKiud. Pa6oTa 9AeKTPOCTATHYECKHX CHA DPH HNepeMelieHHH Mo
samMkHyTOMy KOHTYpY ACDBA pasHa nymo. Ha yuactke AB siek-
TPOCTaTHYECKOe MOJe OTCYTCTBYeT. IIpH mepeMeleHMH 3apsja IO NpoO-
poguukaM AC u BD pa6ora 9MeKTPOCTaTHYECKUX CHA paBHA 9. 4. C.
HHAYKUMH B 9THX NPOBOAHHKAX M MMeeT NMPOTHBONOJOXHHIA 3HaK.

CnenoBaTenbHo, I4s DPaBEHCTBA HYal0 PaGOTH 9JeKTPOCTAaTHYECe
KAX CHJA BIOJAb 3aMKHYTOTO KOHTypa HeOGXOIMMO, YTOGH pasHOCTb
noteHnuanos Mexny Ttoukamu C M D paBHanach 9. A. C. MHAYKIHU
B mnposogunkax AC u DB u coBmagaia c Heit no 3naky. Tak xak
5. 1. C. MHAYKUWH B 3aMKHyTOM KoHType ACDBA paBHa Hyawo (Mar-
HHTHOE MoJe He NMPOHH3BIBAET STOT KOHTYp), TO Ha yuacTke AB s, &. c.
HHIYKIHH paBHA IO BeIMYMHE H NPOTHBONOJOXHA MO 3HAKY 9. A. C.
B nposoxHukax AC u BD, ecau npeHeGpeus paGOTOH CTOPOHHHUX CHA
MHAYKUHA Ha YYacTKe MexJy CTepXHeM M KOPNMyCOM 9J]eKTPOMETpa
no cpasHeHH0 ¢ paGotoit B mpoBoxuukax AC u BD.

ITosTOMY 3J1eKTDOMETp MNOKaXeT Pa3HOCTh NOTEHLHAJOB, NMPUGIH<
3MTEAbHO PaBHYI 9. A. C. Ha yuacTke AB.

579. B ortauune oT 3apaun 578 pasHocTb moreHuuanoB U A_U B
He pPaBHA HyJIo.

3annmem 3akoH OMa A4s BCeXx TPeX YUacTKOB NPOBOIHHKA, 060«
3HauuB TOKM Ha yuactkax ADB, AKB u ACB uepe3 Iy, I,, I3 a co-
OTBETCTBYylOWHME 9, A. C. HHAYKIMH — uepe3 §;, B2 &3

_ 6, +U,—Ug 7 __52+UB—UA J.— §,+U,—Up
- Rl ) 2= R2 ’ 3= R3 .
B cuny coxpanenus 3apapa [, =17, -} /; CxkaagnBas ABa NepBbix
ypasHeHus, 6yneM HUMETb:
IR 1R =8+ 6= &
BhiuuTass nepBoe ypaBHelHe M3 TPETbero, MOAy4YHM:
I3R3—I\R, = &3 — §1.

1,

350



Ho s. B ¢, uunyxuud B xoutype ACBDA paBHa HyAl0, TaK Kak OH
He MpOHU3HBAETCH MarHUTHHM moaeM. CienoBaTesnbHO,

6, =8 u I;Rs—I R, =0.
CucteMa ypaBHeHu#l Jaer caejylomee 3HaYEHHE HCKOMOrO TOKa:
= R .
R\R; -+ R R3+ RoRs

580. IIpM OTAMUHOM OT HyAs CONPOTHUBAEHHH R; M3 ypaBumeHuit
8agagn 579 MoxHO HaiiTH:

I = &Ry I, = & (R4 Ry)
'Y“RIR;FRR;FRR:' T RR;FRRi+RRs*

[3= &Rl - .
R\Ry+ ReRy+ R\ R
Mpu Ry=10
Il=0’ 12=~l%'=[3.
B obmeM cayuae \
&RiRy
v,—-U_ =— .
A 8 (Ri+ Rs) (RiRg+ RaR3+ R (Ry)
Mpu Ry=0
U —U,=——8R

A 7B R +R;’
npryeM UA-—-UEP—ﬁl (tak xax Ha ysactke ADB I, =0), rae §; —
5. X. C. HHIYKIMH Ha ydacTke ADB,

581, Uepes sneKTPOMAarHuT HeOSXOLMMO MPOMYCKaTh NEpPeMEHHbIH
Tok. [IpHueM TOk NOJKEeH CpaBHMTEAbHO MENJEHHO HApacTaTh, TaK KAK
B STOT MOMEHT MeTajiudeckuif mnpegmer GyneT ¢jaab0 OTTaNKUBATLCA
BCAENCTBHE BO3HHKHOBEHH B HEM HHIYKI[MOHHOTO TOK3, H OYEHb Ohi-
CTpo y6niBaTh, H60 HpH 9STOM B COOTBETCTBMH ¢ mnpaBuioM Jlenua
BO3HHMKAeT 3HAYHTENbHAdA CHJIA NPHTAKEHHUsS, NPONOPUUOHAAbHAA CKO-
POCTH HM3MEHeHus TOKa.

7

Puc. 465.

B‘;)G%Momuax 3aBHCHMOCTb TOKa OT BpeMeHU H306paXeHa Ha
uc. 465.

P B npuuyune cuia NPHTAKEHHA BO3HHKAET TaK:Ke B MOMEHT BHIK/IO-
qeHusi TIOCTOMHHOI'O TOKA B 3JEKTPOMarmure.

+ 582, B ofoux cayuyadx paBHOBecHe YCTaHOBHTCSH, €CAH MOMEHT
CHJI, AeHCTBYIOWIMX CO CTOPOHBI MACHHTHOrO NOAS Ha MHAYKIMOHHBI
TOK B KOJABIE, PaBEH HYM0 HAU OTCYTCTBYeT HMHAYKIHOHHHH TOK., 1O
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GyzeT JAMImb B TOM CJydYae, KOFAa IIOCKOCTb KOJbLA pacilofaraercs
BIOAb CHJIOBBLIX NHHUH moAf (MHIYKIMOHHEIH TOK paBeH Hyao), auGO
3®e TOrAa, KOraa MIOCKOCTb KOJbIA CTPOro mepfieHAHKyAspHa CHAOBHIM
MMHUAM (MOMEHT CHJI paBeH HYJIo).

B coorserctBuM ¢ npaBuaoM JleHlla B HapacTaiomeM MarHHTHOM
nojse ycroiunBo OyAeT NepBOe NOJOKEHHE KOJbLA, a BTOpoe Oyrer
HeyCTOHYHBbBIM,

B y6uiBalomeM MarHuTHOM moJe, HAanpOTHB, paBHOBecue Oyaer
YCTOHUMBBIM NpPH HAAHUMM NPAMOro yria MexIy NMJAOCKOCTbIO KOJbla
H CUJIOBBIMM JHHHAMH H HEYCTOHUMBBIM, KOTFAa TJIOCKOCTh KOJAbLA Ma-
panienbHa CHIOBHIM JHHHAM.

583, ITycTb CKOPOCTb IBHXEHHSI NPOBOAHHKA B KaKOH-TO MOMEHT
BpeMeHu paBHa v. Torga s. &. ¢. (B BOJbTAax) B STOT Ke MOMEHT Bpe-

menn Gyser pasna &= 10"%Hly, a cura Toka I=—lls-10‘8Hlv.

BcaenctBie nedcTBHI MAarHMTHOTO 1OJA Ha NMPOBOJHHK C TOKOM NO-
SABUTCA Cuaa f, npendaTcTByOasn CBO(’)O}IHOM)’ MajaeH!I10 NMPOBOJAHHKA:

f= 10"9ﬂ2;”

CnenoBaTeabHO, B paccMaTPUBAeMBIi MOMEHT BpeMEHH YCKOpeHne
ONpeneanTCs H3 COOTHOLIEHHS

272
ma=rmg—f=mg—107° HRIv'

Jlerko BuAETb, YTO YCKOPEHHE @ MO Mepe yBeduueHHsi CKOPOCTH
6yneT yMeHbIATbCi M B MOMEHT, KOTJa HACTYUT PAaBEHCTBO CHA
f = mg, yckopeHue CTaHeT paBlIbIM Hymo. IIpOBOAHUK, HaduuHAA C
9TOr0 MOMeHTa, GyJeT ABHraTbCS C MOCTOAHHOH CKOPOCTBIO U, PaBHOM

mgR . 10°

584, d. A. C. MHLYKIHYH, BO3HMKAIONa® B MNPOBOMIHMKE (M3MepeHs

nas B BoabTax), § = 10~%Hlv.
3apax Ha OOKJaaKax KOHAEHCAaTOPa HAXOAMTCA M3 COOTHOLIEHUS

Q=§C=10"%HIvC.
Tekymuii B nenu TOK
- AQ _ -8 Av _ -8

FlIe @ — HCKOMOE yCKOpeHHe.

Bcaencreue B3anMOAEHCTBHS 3TOrO TOKAa C MarHWTHLIM NOJAEM nO-
aBuTCA cuaa F|, jeficTByomas Ha MOABHXHbIH npoBoauuk. Ha ocHo-
Bauni npasuaa Jlenua sta cuna OyneT HanpaBjieHa B CTOPOHY, Mpo-
THBONOJOXKHYI0 cuae F. ,

Mo seanunne F, = kIHI = 10"°H*I’aC, eciu C usmepeso B da-
panamFMcr;gmoe yCKOpeHHe MOxeT ObTb HalHAeHO H3 COOTHOWEHHA
ma=1I§ —1ry
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-Orcona
F

m-+ 107H212C
eCTb BeJNYHHA MOCTOANHAS.

Pa6ota cuabt £ Ha nyTH S nOMIET Ha MPUPAIIEHUE KHUHETHUECKOMH
SHEPrUM NPOBOAHHKA H Ha YBeJHUYEeHHEe 9JEeKTPOCTaTHUECKOH 9SHEepruu
KOHeHcaTopa.

585, [TycTb MarHuT nepBOHauaJbHO PAcCNOJOXKEH TaK, KaK MOKa3aHO
Ha puc. 466. Ero ceBepHblii KOHell HAXOAMTCA Ha PAacCTOSHHH R, OT

R il

4~

N

(* Oy

.\‘ ~}- o

&
/
\

Puc. 466.

TOKa, a IKHbIA ~— Ha paccTosHuu Ry, MpuyeM AauHa Maruuta l = R; —
— R,. Byaem nepeMemarb MarHut B MJOCKOCTH X BOKDYT IPOBOAa,
coXpaHsia paccrosiiug R, H R; HEM3MEHHBIMH 10 TeX Nop, MNOKa Mar-
HHT He 3aiiMeT npexHee MNOJNOXKEHHE, COBEPUIMB OXUH o6opor. Tak
KaK MpH 9TOM INepeMelleHHH CyMMapHOe H3MEHeHHe MOTOKAa MAarHuT-
HOH HILyKUMM 4Yepe3 MJIOMIajlb, OPAHHYEHHYI0 MPSAMbIM MNPOBOIOM H
COE/IMHHTEJNbHbBIMH TPOBOAHHUKAMH, 3aMBIKAIOWHUMH TOK Ha 60JabIIOM
pPACCTOSIHMM OT MAarHuTa, PaBHO HYMIO, TO U KOJHYECTBO HHAYLHPO-
BAHHOIO 3JEKTPHYECTBA, NMPOTEKLIEro no KOHTYpy, paBHO Hyao. Ha
OCHOBAHHH 3aKOHA COXPAHEHHA IHEPrHH paéora CHJ MArHUTHOrO NnOAd
TaKXe 0JKHa ObITb paBlia HYyJIo:

2nR\Hm — 21 RyHym = 0,

rjie m — MarHuTHbIR 3apsag moaioca, a f1, u H, — HanpsxeHHOCTH Mar-
HHTHOTO MOAst HAa paccTosAHy#AX R, u R, or npoBoxa. CuexoBaTeabHo,

H, R 1
—7 = -5—, 4TO BO3MOMCHO TO.AbKO mpu H~ — .
H, ~ R’ ‘ P R

586, Tak Kak COriacHO yCAOBHIO HaNpPSXEHHOCTb MarHUTHOTrO Moas
NpsAMO NpONOpuUHoHaabHA Bpemeni: H = 0,4nT kf, TO 3. A. C. caMo-

MHAYKIUHH paBHa
2
g = 10-.04r N_z kS (S=nr2)

23 B. G. ByxoBies W Ap. 353



H HanpasJe€Ha INPOTHB TOKa. Hanpﬂmenue Ha 3aXWMax COJCHOHAA B
BOJbTaX JOMKHO GBITb paBHO

2
U =105 2T k4 ers

B sroM cayuae /= —U—';;-@- =kt

587. [lpy R =0 9. & c. caMOMHAYKUHH §; OCTAaETCHA MOCTOAHHOH,
TaK KaK HanpsiKeHHe Ha 3awuMax coaeHouja U= §;= §. W3 peme-
Hu 3anaun 586 caenyer, uTO NpPH NOCTOAHHOH §; TOK H3MEHAETCA

NPONOPLMOHANLHO BpeMeHH: [ = kf, npuueM k= Cue-

4m.1079SN2 "
bH 1—-&1—5—1‘ Ecau conporuBieH
RoBatenbto, [ = eyt Eca p He KOHEeYHO, a He PaBHO

HyM0, TOK OyJAeT BO3pacTaTh IO TaKOMY e 3aKOHYy A0 TeX MOp, HOKa
najaeHue HanpameHHs /R Ha coOmpoTHBJe-

I HuH R Gyner mnpeneGpexuMo Malo no
cpaBHeHUI ¢ §;.

588, Paora GaTapen 3a BpeMsi t Gy-
net paBHa A = §Q, rae Q — KOJAUSCTBO
SMEKTPHYECTBA, NpoUIe/IIee 3a BpeMA T
IO COJIEHOHUNY.

Tok B coneHoupe BO3pacTaer NpPAMO

08¢
4nSN2
¢ (cM. pemeHue sanaun 587). Ilostomy Q
7 6yJeT paBHO NMPOH3BEAEHHIO CPEXHER CHIbL
TOKa
Puc. 467, Ty + I
2

Ha BpeMa T, WJH Xe UWCJCHHO PaBHO MJOmMAAY 3aUITPHXOBAHHOrO
TpeyroabHuka (cM. puc. 467):

NMPONOPUHOHANBHO BpeMenu: [ =

(la=0)

— 182 1
Q= gasnr 10
Orciona pa6ora, BbIpaXeHHas B sprax, 6yler paBHa
A= 101 op,
§nSN? *

Ata pabora MAeT HA yBeJHYeHHEe OSHEPrMH MArHMUTHOro moas. Mser mo-
weM 3anucath, 4T0 A= W, rne W — sHeprus MarHHTHOro mnoas. ¥uyus

ThiBast, 4to M =0,41t—l—], M NOACTAaBJAf BhIpaXKeHHe A TOKa, 9Ty
SHEPrHi0 Mbl MOXEM HPEICTaBHTh B Bl

W = - H2S1
8n

(W — B sprax, /{ —B spcreaax, ! — B CanTUMeTpax).
589. Tak Kax comporuBji€HHe KOAbLA PaBHO HyMO, TO H CyMMap-
Hasl SJAEKTPOABMYWIas CuAa B HeM Blerma NOMiHA OHTb paBHA HY.IIO.
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10 MOmeT ObITb TOALKO B TOM Cayuae, ecad H3MeHEeHWe MOJHOro
MarHUTHOrO TMOTOKAa, TPOHH3BIBAIOWIErO KOJAbLO, paBHo Hyawo. Cuaeno-
BaTeNbHO, HM3MEHEeHHe BHELIHEro MarHuTHoro noroka ®, paBHo mo Be-
JAUYUHE M MPOTHBOMOJOXHO MO 3HAKy H3MEHEHHI0 MarHUTHOTO MOTOKa,
CO31aHHOT'O0 HHAYKIHOHHBIM TOKOM: A®y = LA/, YuurmBas, a0 NOTOK ®)
Hapacraer or 0 o nr2H,, a uHAYKUHMOHHBIH TOK MeHseTCA NMpPH 3TOM
or 0 go /, noayuum: nr2fHy= LI,
‘ErzHo,

I

590. MaruuTHHIH NOTOK 9epe3 KOAbLO He MOXET H3MEHATHCA (CM.
sanauy 589). CaenoBateabHo, @ = nr?/, BHauale 3TOT NOTOK CO3-
AaBaiCsl BHEIUHHM MarHWTHHM HOREM, a [HOCIE €r0 BLIKJIIOYEHHUS — HH-
LYyUHPOBAHHBIM B KOJbIE TOKOGM.

_g A®
591, d. A, C. caMOMHAyKUuH §; = — 10 SF’ €CaH §; BLIPANKEHO
B BoabTax, a ® B apcrenax Ha 1 cu? IloTok MarHuTHOH MHIyKIMH

Orciona [ =

yepea N ButkoB katymku ® = NSpH, rne H = 0,4x T I (tox Brpaxen
B aMmmepax).
A7

C npyrofi cropoust, §; = —L 27 ecm &: BHIpaXeHO B BOJAbLTAX,
L — B renpy, a / — B amnepax.
4nN2uS
—
592, ® = N,Sufl,, rae N; —uucio BUTKOB MNepBOH O6MOTKH,

H, — MarHuTHOEe noje, CO3NaHHOE B CepiedYHHKE BTOPOH OGMOTKOM.

IMpu6amxenno F, =-4“1ﬂ , Tie | — nepuMeTp cepiaeyHHUKa,

4R§LSN|N2
)

Caenosatenbio, L =10~

CaenoBareapbio, M =

.

593. 3. &. c. HHAYKIHH B JHCKe CMelleHa no (daze OTHOCHTENbHO
nepeMeHHOro TOKa B 3JEKTpOMarHuTe Ha =©/2.

C xpyroit cropoHsl, ciBur ¢a3 Mexay 3. A. C. H TOKOM B JHCKe
cTpemutca K ©/2, ecau Lo ~>>R. B Hamem ciayuae R Mano u sTo He-
paBeHCTBO BhiMONHAeTcsA. B peayabTate moayuaercs, uro Tok Pyko
B AHMCKe CMelleH MO (a3e HA = IO OTHOIIEHHIO K TOKY B 3JEKTPOMar-
Hute. TOKH MPOTHBOMOJOXKHDL HO HANPaBJeHHIO H OYAyT OTTAJKHBATbCH,
CinenoBaTenbHO, IKHCK OTTQAKHETCA W HUTb, Ha KOTOPOil OH moxBelleH,
6yneT OTKJOHEHA OT BepTHKaH.

9TOMY iK€ pe3yZhTary MOXHO mpuiTH Apyrum myteM. Ecau
OMUYECKHM CONPOTHBJEHHEM JHCKA MOXHO NpeHe6peub IO CPaBHEHHIO
C HMHAYKTUBHBIM, TO MOJAHBLIH TOTOK MarH4YTHOH MHIYKIHMH 9epe3 JHCK
moutd He Oyaer MeHatbcd. ([lnsg cBepxnpoBojpHHka (cM. 3amauy 589)
H3MeHeHHe IOTOKAa CTPOro PaBHO HyJa0.) A 3TO O3HauaeT, 4TO MoJe
Toka Pyxo B jNuCKe HAmpaBJeHO BCerAa MpPOTHB MOJA 3JEKTPOMAarHuTa.

ChenoBarteabHo, AHCK OyleT OTTaJIKHBAaTbCS.

594. Eciu camoyHaykuue#dl NpPOBOXHHKOB MOMXHO mpeHebpeub, TO
npu nepexoje 3apafa -+ AQ ¢ oxHOH NAAacTHHBL HA APYrylo (M COOT-
BETCTBEHHO 3apAfa — AQ aasa Apyro#f mapbl NAACTHH) OyIeT BhIeJeHO
koanuecTBO Temaa AW = uAQ, rie u — pasHOCTb MOTEHIHANOB MEWAY
TJIaCTHHAMY, COEJHHEHHBIMH NPOBOAHHUKAMH, B HEKOTOPbIH MOMEHT Bpes
MeHH.
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MNMepenoc sapama AQ BemeT Kk H3MEHEHHIO PA3HOCTH MOTEHI{HAJOB
A
Yy OOOHX KOHIEHCATOPOB Ha BEAHUHHY Ap = —Q- Caenosareanno,

Cc
AW = uCAs.

Y MeHbllleHHe PA3HOCTH MOTEHIMANO0B MeXAy NAACTHHAMH Y OANOro
KOHAEHCAaTOpa Ha ¢ CONPOBOXNAETCH YyBEAMYEHHEM Ha Ty XKe Beiu-
YHHY PA3HOCTH MOTEHIHAJOB y IPYroro KOHAeHCaTopa.

IMostomy

u=U—9¢)—9=U—2¢,

rie U — HayaabHas PpasHOCTb MNOTEHIHANOB MEXKAY NAACTHHAMH 3apf-
JEHHOr0 KOHIEHCAaTOpa, a ¢ — BEJNHUMHA, HA KOTOPYIO YMEHbIIHIACh
3Ta pPa3HOCTb IOTEHUHANOB B HaHHbIH MoMeHT. Tak Kak ¢ MeHsercs
oT Hyas ao U/2, 10 rpapuk 3aBHCUMOCTH HaMpSKEHUs U OT ¢ UMeeT
Bu, H306paweHHbId Ha puc. 468 nyHKTHpHOH anHued. 3aBucuMOCTD
npounssegeHns uC ot ¢ usobpaxeHa crioumHoi aunued AB. Koauuectso
temna AW = uCA¢ mnpeacrasager coSoit Ha puc. 468 mnaowane Tpa-

nenHy co cpepHel JHHHEH ab, cooT-
ul BETCTBYIOIWEH cpeneMy NnoTeHIuany
Ha JaHHOM HHTepBaie A¢.

[Tonnoe KoAMYECTBO BblEAEH-
Horo Temaa W wusobpasurcs mno-
maabio Tpeyroabuuka OAB. Ono
PaBHO NOTEpPe 3J4eKTPOCTATHYECKOH
9HEprHH
w=vc. .12
2 2
v Q@ Wo
T4 Tac T

H He 3aBMCHT OT BCJHYHIIbI CONpO-
THBAEHUA MPOBOAHHKOB.

OaHaKo cyuTaTh CONPOTUBAECHHE
PaBHbIM HYJIO HJAM OYEHb MaJbiM
Heab3s, TAK Kak B 3TOM Cayyae HEIONMyCTHMO NpeHeOpexeHHe CaMo-
HHAYKIHEH NPOBOAHHKOB.

595. dpdekTHBHOH BeNHUHHOH NEPEMEHHOr0 TOKA Ha3blBaeTCH Be-
ANYHHA TOCTOSHHOTO TOKA, KOTOPBIH BblAEASET B NPOBOJHUKE Takoe
Xe KOJAYECTBO TeNaa, YTO M NMEepPEeMEHHbIH, 3a paBHOE C HUM BpeMs.

IloacunTaeM KOJNMYECTBO TENJa, BbIACAHBIIEECH 3a MEPHOL:

Puc. 468.

T op T o, T
Q = 024/5R 5 - 0.24I(R — = 0.24/3R .

C apyroii cropoubl, Q = 0,241234,¢RT .

Orcwona Iypp = 12—"

596. Korza no uemi npomycKaloT NEPEMEHHBIH CHHYCOHIAJbHAIH
TOK, aMmepMeTp NMOCTOAHHOrO TOKa Oy/eT Noka3biBaTh Hyab, TaK Kak
¢TpeJka BCAENCTBHE HHEPLUOHHOCTH TOJBIKHBIX YacTeil ammepMerpa
HE MOXeT C/AeLO0BAaTb 33 ObICTPbIM HM3MEHEHHEM MIHOBEHHBIX 3HaueHui
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nepeMeHioro Toka. TemnoBOH aMmmepMeTp nokasniBaeT 3bdeKTUBHYIO
1o
V2

Ecau nmo uenu 0JHOBPEMEHHO NPOTEKAIOT IOCTOAHHBIA H MEpeMeH-
Hb#l TOKHM, aMIepMeTp NOCTOSIHHOrO TOKa MOKaXeT CpejHee 3HaYeHHE
TOKA, PaBHOE BEJIHYHMHE NMOCTOSHHOTO TOKa [, = Ga.

Tok, nporekaomuil yepes TemJoBOH aMmnepMeTp, paBeH

I=1,41I,sinot.
OH BBIZEASIET B CpelHeM 3a CEeKYyHLy Temiao
Q = kI*R= kR (I} 4211, sin ot +- I} sin? ot).

3pech uepTa 03HauaeT yCpeiHEeHHe IO BpEeMEHH.
Cpentee 3HaueHue 3a nepuon uaeHa 2/,/,sinof pasuo mymo,
a cpejHee 3Hauenue

BeanuHHy TEpEeMEHHOro Toka [, =

—_— 1 — cos 2wt ?
135“’12 wf =1(2)——2———=-70- ==l%,

T. €. paBHO kBaapaTy 3¢dexTHBHOH BeauuuHb nepeMenHoro toka. Cue-
J0BATEJbHO, ,
2
Q=kR(I1+13).

C apyro#i CTOPOHBI, KOJHYECTBO BBIICAAEMOTO 3a CEKYHAYy B aMmep-
Metpe Tenna Q cBA3aHO ¢ addexTuBHONA cuaok Toka /, mpoTexawliero
uepe3 ammepMeTp, Bepaxennem Q = k/2R.

CunenoBaTeNbHO, TEIVIOBOH aMmepMeTp HepeMeHHOro TOKa MOKaKeT
3HaueHue

I=VE+E=10a.
597. Tak kak R=0, 10 ToK / oTCTaer mo ¢ase or Hampawenua U
na =n/2. I'paduku U =U,sinot, I =1I;sin (mt——g H MIHOBEHHOH
momHoctH W = /U u3obpaxenni Ha puc. 469. 3nak W meusercs

7\ ) I\ !\

\“ /\”/ 7/

\
‘\\ wrz)

+

Xty

Pnuc. 469.

"KaXyl0 9eTBepTh nepuoaa. Ilonoxutenpomy 3snauenuio W coorset-
CTByeT MOCTYyMJEHHE SHEPrHM OT HCTOYHHKA B KarTymky. [lpu oTpuua-
TeabHoM W oHeprus M3 KaTylUlKH NOCTYNaeT oOpPaTHO B HCTOYHHK.
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B cpennem sa nepuon karymka He noTpeGasieT MOLIHOCTH; CpPelHAf
MOIRHOCTh PaBHa _HYJO.

598. MnaykTuBHOE CONpOTHB/AEHHE JIpOCCE]s MHOro Goablie €ro
OMHUeCKOrQ conpoTuBienus: Lo ~>> R. IpeumymecTBo apocceas nepen
O6GLIYHBIM CONPOTHBAEHHEM COCTONT B TOM, UTO Ha HHAYKTUBHOM COMpO-
THBJEHHH Jpoccens He mpouCXOAUT BbineneHus Temna. [Tostomy snamma
€ ApocceneM rOpasjo SKOHOMHUHEE JaMNbl C MNOCIENOBATENbHO BKIO-
YEHHbBIM OMAYECKHM CONpPOTHBJEHHEM.

599. Ecan Lo >> R, 10 caBur $as Mex/Jy TOKOM H HalpsiKeHHEM
BeNMK H NOTpéGiseMass CeTbl0 MOUIHOCTb HE MOMET GbiTh GOAbLIOH.
Bruaouenne KOHJAEHCAaTOPOB yMeHbLIaeT 3TQT CABHT (a3, Tak Kak TOK
gepe3 KOHJAEHCATOpP ONMEpexaeT HalpsaXieHHe, KOMNEHCHPYA TeM CaMbiM
OTCTaBaHHe TOKa No ¢ase B npubopax ¢ 6oAbWIOH MHIYKTHBHOCTbIO.
B pesyibraTe norpe6aseMas CeTbiO MOUIHOCTb yBeaUYHBaeTCH.

600. a) Tax kak kounbt A U B pasomkuyTh, no yuactky AC TOK
ne teuer. CaenoBatenbHo, Najenne HanpsxeHus Ha yuactke AC paBHO
uyao. [lostoMy Hanpsenuwe U, =U .

6) B cayuae, xorna Mexay toukamd B n C npuioxeHa nepeMeH-
Hasj PasHOCTL NOTEHLMANOB, TOK, Tekywui mo ywacrxy BC, cospaer
nepeMeHHbI MarHWTHBHIA NOTOK, KOTOPHIH HaBoauT Ha yyactke AQ
9. 4. ¢. unaykuuu. Tak kak Lo ~>> R, To aMnauTylla HaBEXEHHOH 9. I. C,
TaKxe 6yner EaBHa U,. TostoMy ammautyna HanpsikeHus U, Mexny
toukaMu A u B 6yner pasHa 2U (noBuimaiomuii aBTorpancdopmarop),

601, Ilpu npoxox/JeHHH NO NMPOBOJHHKY NE€PEMEHHOr0 TOKa KOJU=

YEeCTBO BBIJEJNEHHOTrO TeIla paBHO W=I§¢¢Rt. Bripaxenue xe ausa
2

U
KOMHYECTBA BhjeaeHHoro Temna W= e;gd’t CNpaBeAiBO TOAbKO

o - U
TOrna, Korja umeer Mecto 3akoH Oma B oGbiaHoi opme: / =%

Y o6MoTkH TpaHCHOpPMATOPA BEAHKO HHAYKTUBHOE CONPOTHBIAEHUE,
Mostomy 3axga OwMa B o6HuHOl (opMe H, caenoBdTenbHO, BhIpaxe-
tue W=£52‘lt He uMeioT MecTa. KoauuectBo BHAENEHHOrO Temaa

R .
Malo, TaK XaK MaJa CHIa TOKa H MalO OMHYECKOe CONpPOTHBJEHHE
OGMOTKH.

602. Hanpsxenne Ha 3axumax nepBuuHoii o6MoTkd U, npu mpe-
HeGpeeHUH ee OMHUECKHM CONPOTHBJAEHHEM MOXET GbITh NpECTaBJEHO
kak aarebpavueckas CyMMa 9. 1. C. CaMOHHAYKIUH STOH OOMOTKH M
9. J. C. HHAYKIHMH, BO30ywAaeMOH B HeH TOKOM, TEKYIUHM BO BTOPHY=
uoit o6MOTKeE:

. All Alz

At At °
3HaK MUHYC BO3BHMKaeT BCJAEACTBHe Toro, 4rto Toku J, u I, umewr

UPOTHBONOJIOXHBIE (asbl.
Ecnu Toku MeHsaoTca no 3akoHaM [y=Jo sinot u /3= Ipysinet, 10

U=L 20 M

Al Al
_Kt_' = wly cos of H -A—t2 = wly, cos of,

Tak kak Hanpsmxenue U cmemeHo no ¢ase OTHOCHTENbHO TOKA /3
ua ©/2, T0 MOXHO 3anucath U, = Ujq cos wl.
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PasnenuB BuipaxeHue aaa U; Ha L o cos of, 6yneM HM2Tb:

Uy _, M
le —101’—'ZTIOZ'

-—L—o(—:)—' €CTb TOK XOJOCTOrO XOJa, €CAH OMHUECKOE CONPOTHBJAEHIE
1

OOMOTKH HeE YUYHUTBIBATh.

Ipene6peras TOKOM X0JOCTOrO B
Xoxa, Halinem: - Y=105
In _ M .
T L % V=208

~

Wcnoab3ys  BHpaxeHus s _
Kos(duIMenTa caMOuHAyKuuH u  %s=/008

B3aHMHOM HMHIYKUHH H3 3anad 591 }

H 592, nonyuuM: i -
Lo _ Ny
L Ty N.° Puc. 470.

603. ITonoxuTeabHble MOJNYBOAHbBI TOKAa 3apsalaT KOHAEHCATOp IO

aMIIKUTYRHOrO HaNMpPSXEHHa ropoxckoi ceT, pasHoro 127 V26=180s.
Korxa zuop 3anepT (He NPOBOXUT TOK), K HEMY NPHIOXKEHO Hampsie-
Hue ceTd (¢ aMmauTynoi 180 ) mmoc Takoe e HanpsKEHHE 3apsKeH-
HOrO KOHJeHcaTopa. M3MeHeHHe mOTeHUWana BHOJAb WENH B STOT
MOMEHT BpeMmeHH H306paweHo Ha puc. 470.

Ecau BHOpAMHTENb paboTaeT 6e3 Harpysk4, TO KOHJEHCAToOp
JOJKEH PpacCYHTHIBAaTbCA Ha NPOOHMBHOE HampsiKeHHe, He MeHbliee
180 6, a muojx — Ha HampsixeHue, He MeHbliee 360 6.

604. AHOJHOE HampsiKeHHe KawIOro AUOAa

Ua=_(2j‘ sin of — IR,

Tok uepe3 xuon uuet npu U, > 0 u He uget npu U, < 0. 3a gerBepts
nepuosa TOK He HJIET B TedYeHHE mpoMexyTka BpeMedu 0 <f<f
%

N 7/”\ L,
ERVEARN

Puc. 471.

(puc. 471), rae ¢, omnpexeauTCs YpaBHEHHEM -%—slnmt,—[R:Q

T 2IR
Orciopa f) = 2—narcsin - CToNbKO e BpCMEHH TOK He HAET 4
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B nocaeaymoiuue 4Ye€TBepTH TmNepuoaa. Bcero 3a nepuox TOK HE uaet
B T€YEHre BpeMCHH
217 2IR

— arcsin
T U

= 0,465T.

§ 24, nekTpHuecKMe MalIHHB

605. Eciin yacToTa nepeMEeHHOro TOKa OCTaeTcsl IpEwHel, TO 31O
03HayaeT, 4TO OCTAJOCh MPEXHWUM 4UCAO OOOPOTOB IBHIaTedsl M TeHe-
paropa. ITosToMy He uameusercs M 9. I. C. reHeparopa.

[Tpu GoablieM BHEIINEM CONMPOTHBJEHHH B LENH MOTEYEeT MEHbLIHH
TOK ¥, 3HAuHT, 6yJeT BbIIEeNITbCA MeHbinas MouHocTb. CaejloBareabHo,
MOIIHOCTb JABHIATE/f, BPALIAIOMEr0 reHepaTop, AOMKHA GBITb YMEHb-
ureta. ‘

636. Pa6ota, cosepmaemas moJjeM no NepeMeLIEHHI0 NPOBOAHUKOB
¢ ToxoM (OO6MOTKH fIKOps), He paBHa mnoauod paGore mnoas. Kpome
pa6oThl MO INEepPeMEICHHIO MPOBOJHHKOB, MArHHTHOE NOJE COBepluaeT
paGoTy MO TOPMOMEHHIO SJEKTPOHOB B NPQBOJHMKE, YTO MPHBOIUT
K MOSBJEHHI0O B O6GMOTKE fKOpPH 9. I. C. uHAykuuu. [lepsas uwactb
paboThl MONOXKHUTEAbHA, & BTOpaf oTpuuartenbHa. Iloanas pa6ora mar-
HUTHOTO HOJA PaBHA HYJHW.

DNEeKTPOABHKYILIIAs CHJIA HCTOYHHKA, CO3JAIOIIETO B SIKOPE MOTOpPA
TOK, COBEpLIAET MOJOXKHTENbHYI pPaboTy, KOMIEHCHDPYIOLYI OTpULa-
TeNbHYI0 paboTy MAarHUTHOTO NOJA MO TOPMOMKEHHIO JEKTPOHOB.

IBurateab coBepluaeT paboTy, 1O CyLIECTBY, 3a CYET 3IHEpruu
HCTOYHMKA, MHTAIOLIEr0 MOTOP.

607. MowHocTb, notpebasemast moropoM, W =IU;, U = §; + IR,
rae %t—S- 1. C. MHAYKLHH, BO3HMKalOIIas B sKOpe.

JNe0BaTECNAbHO,
W = I1§; + I’R.

3nech /2R — mKoyaeBo Tenao, BhieaseMoe B 06MoTKax, a /§; — paboTta
npoTHB 9. A. ¢. mHAykuuu. Ona paBHa MexaHHueckod MoiHocTn W,
pasBrBaeMoil MOTOPOM. ,

Ugi— 8; U—§

3Ta MOLHOCTD W‘=—_R— , TaK Kak 1=T‘. JanHoe

%
BbIPAXEHHE HMEET MakCHUMyM npH §; =5 (cM. pewenue 3agaun 516).

U2
CuenoBarelibHO, MaKkcUMabHoe sHauehne W, = ——= = 180 8. MouHocTs

4R
B 200 em MOTOpP Pa3BHTb HE MOXeET.
608, [las cepuecHOro MOTOpa pa3BHMBaeMasd MaKCUMajbHasg MOLL-
Hocth (cM. 3anauy 607)
U2
[ToTpe6aseMass MOTOPOM MOLKHOCTb

w

U—8 U2
WV=Ul= = ,
URFR 2R FR)
U

TaKk KaK §; = -5
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o 1
CuaenoBatenbto, kosbduuueHT nonesnoro neiicteus v = 7

IIYHTOBOTO MOTOpa

Maa

U?

Wmax = 4R, "

MorpebasieMass MOLIHOCTH

W=UI=U( -

CnenoBarenbHO,

1
‘q:

T. e. Menbie 50%.

U—8 , U\_ U2QR + Ry
Ut f)- g

2RR; T

1

2 R '
425+

609, O6o3nauum yepe3 ! nanHy, a yepes 4 IHPHHY BHTKA (pHuc. 472).
Cuna F, pefictBylomas Ha NPOBOAHUK AAWHBL [, paBHa F = kIHI. Tipu

5TOM MOIUHOCTDH

W = 2kIHIv = kIHSo. F
Cuna toka / onpeneasercs U3 Bbl- ® 7 7
paxeHus F
_U—8 .
= 7 a i
-8 Puc. 472.
rae &, = 10"°HSo.
Oxkonuatenpio W 3anumwerca B caenyloweit dopue:
U -8, H28%
W = kHS 7 W — 10 k R [0 0
W pocturaet MakCMMaabHOrO 3HaueHHUHA
kRU? Us
=108 = -L_
W Wmax— iR 108 = iR oxe
npu m=L-103 Mpu s1OM
oS " MP

w

U s U e
s 5"

Puc. 473.

NOBHMHA BblieaseTcs B Buie Temaa (cM. 3amauy 607),

B = % u I=§Uﬁ, B enununy

BpeMeHn 6arapes coBepmiaer pa-
6oty R M3 srtoro koanuyecrsa

NO/MOBHHA NpEBpAIaeTCs B MeXaHH-
YECKYH MOIMHOCTb, ApYyras e no-
a puc. 473

uaoOpaxceHa rpaguuecku 3aBucuMocTb W 0T w,
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RHSU — k107°H2S?
R R~ ,
U . 108 N

MowmeHT GyIeT paBeH HYJI0 TOFAQ, K(T1ad o = ~HS (cM. puc. 474).
/

Ipu stoM /=0, Tak kak §; =U. .
611. Xapaxktep 3aBucuMocth W or H wusoGpaxen na puc. 475
(cM. pemrenue 3amayu 609). MomHOCTb NOCTHraeT MaKCHUMaJbHOrO 3Ha-

YeHHs IpH H=—U—-—-103. Ilpu atom 5,-:2 u Wmax-_—ﬂ oo,

610. M=

1

2Sw 2 4R
M
KHSU
R w
@ H
0%y Yoy U
THS ZSwm Sw /”)\
Puc. 474. Puc. 475.

612. Bpamaiomuit MoMcHT M aOCTHraeT CBOEro MaKCHMaJbHOro

2
— 107 . — 108.
snayeHuss Mpa = 10 iR Our - cu nipu H =10 550

613. MoOIHOCTb IIYHTOBOIO MOTOPA, TaK K€ KaK M CEPHECHOrO,
pasna
2
v Ui—8i
R ’

rae R — conporuBaenue skops (cM. 3anauy 607). Momuoctu W = 160 sm
CGOTBETCTBYIOT JBa 3Hauenus $; £, =280s6, §, =406 To uau uuoe
3H4aYeHHe OMmpeleasieTcss KOHCTPYKTUBHBIMH OCOOEHHOCTSMH MOTOpA.

[To 3akony Papazmes §; npsMO NPONOPLHOHAILHO YHCJIY O6OPOTOB
SSKOPA B CEKYHIY 1 W HanpsOKEHHOCTH MAarHHTHOrO INOJSA, CO3J4aHHOTO
cTatopoM. [laf IIYHTOBOrO MOTOpAa 3Ta HANPSXKEHHOCTb He 3aBHUCHT OT
Harpy3ku. IlosatomMy MoOxHO 3anucath: §;=an, rie a— noCTOSHHAA
BeJIHYMHA, OnpejeisieMas KOHCTPYKUMEH JBHrateass M NPHJIOXKEHHBIM
HanpskeHueM. Ilo nmaeubiM 3anauu noayuaeM: @, =8 u a,=4. §; He
MOXeT npzBnimath 120 6.

CuenoBatenbHO, MaKCHMalabHOE uYHcJI0 OOGOpOTOB 7 paBHO Mi6o
n, =15 06/cex, au6o n,= 30 06/cex.

614. Ecan HanpseHHe Ha CTaTOpe MNOJJNEPKHUBAETCH NOCTOSIHHLIM,
TO NpH 3aNaHHOH CKOPOCTH BpAlEHHA AKOPA 3. A. C. HHAYKLMH B AKOpe
COBEpLIEHHO He 3aBHCHT OT TOro, BpalllaeTcs JH SKOPb MOTOpa 3a Cyer
ReHCTBHS MarHMTHOIO IOJA CTaTOpa Ha TOK B SIKOpE, WIM Xe SKOpb
NPUBOANTCA BO BpallCHHE C NOMOIbI0 MEXAHHYECKOTrO MpHBOAA.
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PaspusaemMas MoropoM MomHOocTh W = Mo. B Hamem cayuae
W =160 6m. . 1. c. uEAyKUHM §; ONpENENHTCH U3 yPaBHEHHS

Ug; —8’

W= e

————
(cM. 3apauy 607). Ortciona §; = —(2{- + 1/%—— WR wumeer mBa 3sHa-

uenus: §; =806, §;=40s6. I. & c. reHepatopa Takike GyIeT paBHa
80 & uau 40 6.

Heopno3uayHOCTb pe3yJbTaTa CBfidaHa C TeM, 4TO OfHA M Ta e
MOMIHOCTb MOTOpA MNOJYy4aeTcsi NPH OAHMHAKOBOM 3HAaU€HHH MpPOHU3Beje-
uust [§;, a NaHHOMY 3HAYEHHI0 3TOrO MPOH3BEJEHHS COOTBETCTBYIOT IBE
napbl BO3MOXHBIX 3HaueHuit [/ u §;.

To unu MHOe 3HaueHHE §;, a CJeNOBaTEJbHO, H TOKAa ONpejenseTcs
KOHCTDYKTHBHBIMH OCOGEHHOCTAMH MOTOpPA: 4YHCJIOM BHMTKOB, HX KOHQH-
rypauHei u T. 4.

615. Mexanuueckasi MOLIHOCTb, Pa3BHBacMas MOTOPOM, paBHa

Ug,—8;

M- 2nn= y

(cM. pemeHue 3apaun 607).
3. 1. c. MHAYKUUM B fikope §; = kfin, rne k — xosdouuueHr mpo-
[OPLHOHAILHOCTH, ONMpeJeaseMblii YHCAOM BHTKOB OGMOTKH IKOPS H HMX
naou@abio, a ff — HanpsiKeHHOCTh Mar-
HUTHOT'O NOJA CTaTOpa, NPAMO NPONOp- 17
LIUOHAJbHAS TOKY.
Hckaouas §; M3 aTHX ypaBHEHHH,

Haigem:
_U  2zMR
"SRH T TRHT
A A
3aBucuMocTh n oT [ usobpaxeHa
Ha puc. 476. o MR
13
Ecau H<H°=T’ o n<0. Puc. 476.
$usuyecku 3TO O03HAUALT, YTO HAKOPb
motopa He Oyner Bpamatsca. Ipu H = H, =_§§kﬁ#?_ 4yuca0 060po-

TOB JOCTHraeT MakcuMyMma. (DTO 3HayeHHe MOXKHO HaHTH MeTo-
J1OM, H3JIOXKEHHBIM B pemeHun 3agauu 516.) CuaenoBsaTeabHO, ecau
Hy, > H > H, 710 npu yBeiudyeHHH TOka B OOMOTKax cTaropa YHCIO
obopotoB pacter, a npu H > M uucio o6oporos mapgaer.

B cayuae, korma morop padoraer 6e3 Harpy3ku (M = 0), uucio

060poTOB N = ;T 00a3aTeqbHO YMEHbUIAeTCA C yBeauueHuem 1.

616. Cuna TOka, Texyuiero no o6MOTKe ABurateas, OymeT ompene-
RATBCA 9. [. C. CeTH §, ee COMPOTHBJCHHEM r H 3. J.C. MHAyKUHH &;,

Bo3HuKaWWeH B axope MoTOpa: /= ;ﬁ—j—éi.
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. Pasnoctp notexuuanos U Ha xaeMMax jABuratens paBHa B J06oit
MOMeHT §;, Tak Kak CONPOTHBJEHHe OGMOTKH PaBHO HYJIO.

68, — &’

CuenoBarenbHo, MowHocTs W = /U = ———— onpeneasercs

9. I. C. CeTH, ee CONPOTHBJEHHEM H ;.

617. IlycTb HanpsxeHHe Ha KOHIAX o6MOTKM O; MeHsieTCs Mo 3a-
KoHy Uy = §osinwf. Torma uanpswenue Ugy = §, sin (of — 120°).
Pasuoctb nortenuuanos U;, paBHAa pasHOCTH HANMpsHKEHHH Ha OGMOT-
Kax O, u O,, T. e.

Ul2 = éo sin of — 80 sin ((.I)t —_ 1200) =
= 28, sin 60° cos (wf — 60°) = &,V 3sin (of 4 30°),

Tak kak sin60° = TS u cos (ot — 60°) = sin (of + 30°).

CrenoBaTebHO, aMILIHTY A AuHElHOro Hanpsxkenus B V3 6oavie
aMnauTy I GasHOro HampsKeHHs.
618. Ilpu paBeHncTBe compoTHBJeHu# Harpysku Toku [, I; u 1,

PaBHBl N0 aMIVIUTYNE H CABUHYTHI 1O cpaae Ha §1C. ﬂoaromy

I+ 1, = Iysinof 4+ 1, sin (mt-{—%n):lﬁln(mt—{-%)
H

I+ 1,4 13= 1y sin (wt-}-—g-) ~+ Iy sin (wt—{-—%— n) =

= 2/, sin (mt —l—%n) cos % =0.

619. Maruutnpe mnoas /|, H, u H; moxuo 3anucath B cienyio-
meM Buue:

H, = Hysin of, H,= Hysin (o)t+ % 1:), Hy = H, sin (wt—{- -43 n).

Bri6epeM ocu koopauHAaT X M Yy, KaK NOKa3aHO Ha puc. 220, u
HaHJeM CyMMy npoekuuil HanpshkeHHOCTeH moJeif nHa sTH ocu:

H,= H,sin wt—l—HoSiﬂ(wt—i-%ﬂ)COS%—ﬂ—l—
+H°sin(wt+%n) cos%n,

3 3

IpoBeas HecaoxHble mpeoGpasoBanis, 6yleM HMETb:

Hy = H,sin (mt-{-—g— n) sin g‘n-}— H, sin (a)t+ %n) sin —41:

Hx=—g—Hosinmt n H, =%H0C°5"’t~

ITH 3HaueHHs TNpoeKuuH O6yayT MMeTb MECTO TOJAbKO B TOM Cayuae,
ecad BEeKTOp, M300paxKalni MardHuTHOE NoJe, BPAulaeTCHs C MOCTOfH-
HOJ YrJI0BOH CKOPOCTbIO @ B HanpaBJ€HHH 4aCOBOH CTPENKH.
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620. Ipu ycroBusX, Yka3aHHBIX B 3a7aye, TOKH B kartymkax /—2
n 3—4 cMemeHn no ¢ase nmoutd Ha n/2, COOTBETCTBEHHO CMEUlEHb
no ¢ase Ha Ty Xe BeAHUHHY CO3XABAEMble WUMH MATHUTHBHIE - NOJL,
Takum o0pasoM, B NPOCTPAHCTBE MEWAY KATYIIKAMH CYUECTBYIOT MO

Hl = Ho sin Q)t,
HANpaBJAC€HHOE IO BEpPTHKAaAH, H

H, = H, sin (cot + %) = H, cos of,

HanpapJeHHOE MO T'OPU3OHTAJH.
d10 osHauaer (cM. sagauy 619), uto B mpocTpaHCTBe BO3HUKAeET
Bpalaioneecss MarHHTHoOe noje. JTO MOJe MPH CBOEM BpALIEHHH YRIie-
KaeT LHJAUHIP.
Ha nanHoM npuHIuIE OCHOBAHO YCTPOHCTBO OAHOPASHBIX ACHH-
XPOHHHX 9JEKTPOMOTOPOB.

¥

FrTABA IV
KOJIEBAHHSI K1 BOJIHbI

§ 25. MexaHnueckue KoJaebauus

621. BepTukaabHaa cocTaBasomas Ccuabl HatsxeHus 7T paBHa
F = T cosa (puc. 477). Jlaa xoHuyeckoro MastHuka F = mg, TaK kak
rpys He 06/1ajaeT YCKOPEHHEM B BEpTHKaAbHOH mjo-
CKOCTH.
B cayuae MaTeMaTHYECKOro MasiTHMKA MPH MaKCH-
MaAbHOM OTKJOHEHHH €ro OT [IONOKEHHs pPaBHOBeCHS
(Ha yroa a) pe3yJbTHUpYIOlIas CHJA HanpasJjeHa NO Ka-
caTeabHOH K TPaeKTODHH rpysa. ; 7
CaepoBatenbHo, I = mg cos a.
[Ip¥ OTKJAOHEHHH HA yroA a HATAXKEHHE HHTHU KO-
HHYECKOro MasiTHHKa O6yner GoJblie.
622. Ha mnoBepxHOCTH 3eMaH NEepHOA koaedaHuil x

1 o
manTHHKa Ty = 27 ‘/E Ha Bbicote A nag semaeit

. !
nepuoa koaeGaHuil MaatHnka T, = 2% ‘/? , qucae J
1

koaeGanuil sa cyTki N,=24-60-60-%=~;—. Cae-
1
JAOBAaTENAbHO, HA BLICOTE h Hax 3eMaei Yachol OITCTaHyT
32 CyTKH Ha BpeMs , mp
Aty =N, (T, —T =k( _—°).
! (N o T, Puc. 477,
OTHOWEHHE NEPHOIOB -%’— = ‘/—%‘— = %—E, KaK BEITEKAeT u3

8aKOHAa BCEMHPHOro TAroTCHUA. OTCIOD.a

kb kh

Ay = m ~ —R—- =~ 2,7 cex.
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Ecay uwacl onymeHH B IIaxTy, TO OTHOLIEHNE YCKOPEHHUH % =
R—~h 4n 1 4n 1
=——7— TaK Kak £ =13~ R% o, agz'—“{T(R—h)aP(R_'—h)‘z

(cM. sapauy 234).
CieaoBatelbHo,

ﬁ_‘/g_‘/_@_—_h_~1_i
T, g R~ 2R*

Yacw B 9TOM cjayyae OTCTaHyT Ha BpeMmsd

_ T, __kh -
At,_k( ——E)_WNI,SS cex.

623. Kawpnan mnonoBuHa CTepXHA € INAPHKOM Ha KOHIle NpejacTa-
BaseT co6oil MaTeMaTuueckuil MasTHHK JJMMB d/2, COBeplUAOLIUi
Konebanua B MoJe TAroTeHHa GoJabioro mapa. Martematudeckuit

MasATHMK B MOJe TATOTEHHs 3eMJIH HMeeT NepHoj MalhXx KoaebaHuit
T mM3

R

]
To=2n ri INo 3akoHy BCEMHPHOrO TArOTEHHA Mg == Y

B TR
TO =2 ‘/ YM3 ’

rae 1= 6,67 1078 cM*/2 - Cex® — rpaBuTanMONNAn TOCTOAHHas, M;—
Macca 3eMiaH, R — paccTofiHHe MasTHHKa OT LEHTpa 3eMaH.
COOTBETCTBEHHO B 10Je€ TArOTeHHs 60JAbLIOTO Wapa MEepPUOA Malbix

CAEA0BATENBHO,

Kone6aHHil MaTeMaTHYeCKOro MafTHuMKa AaMHM [ = 6yldeT paBeH

2
dL?
T =2=n ‘/-m— ~ 5,4 qaca.

624. Tlepuon kone6aHuii MaTeMaTHYECKOro MasTHMKA paBeH

T=2u‘/El,—,

rze g’ — yckopeHie CBOGOAHOro majeHus B COOTBETCTBylOmel cucTeMe
KOOpAMHAT. B namem caydae

g=Ve+a
rAe g — YyCKOpeHUe CBOGOZHOrO NajeHus OTHOCHTEABHO Semud,

Takum o6pasoM,
[]
T=2= l/-——:
Veta '

625. T = 2= ‘/ z i R Imoc Hano 6paTh, ecau yckopenue audra

HanpaBACHO BBEDX; MHHYC — NPH YCKOPEHHH, HanpaBACHHOM BHH3,
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626. KoneGanus kyGuka B uaile BIOAHE aHANOTHUHBI KOJNeBaHUsM
MaTeMaTHYECKOro MAasATHHKA, TOJAbKO BMECTO HaTSKEHHd HUTH Ha KyGug
neficTByeT peakuua onophl. CleloBaTenbHO, HCKOMBIA Neproj KoaeGauui

T=2n‘/ﬁ.
g
F

627. Tlpu M ~>> m yckopeuue yamy a =& CuenoBarenbHo
(cm. 3agauy 626),

"R RM
T=2=n ‘/‘g—'—F-a- =2 l/-‘———"‘F .

Ilpu F=0, 1. e. npx cBoGoxHOM NajeHuu vauy, I = 0o — KoJAeSaHus

orcyTcTByIOT. [Ipy F=Mg T =2=n l/g— .

628, Konebanus ky6uxa BpI3OBYT MEPHOAHUSCKOE CMEIUIEHHE 4Yaluu
B rOpU3OHTaIbHOM maockocTH. CuenoBaTesnbHO, NepHOA KoJdeGaHuit
KyOHKa YMEHbIIHTCH, TaK KaK B CHCTeMe KOODAMHAT, CBA3AHHOH C yYa-
wieif, MOABHTCHA JOMOJHHTENbHOE IIEpEMEHHOE YCKOPEHHE, HanpaB/leHHOe
TOPH30HTaAbHO (CM. 3anauy 624).

629. CpaBHUM JBHKEHHE LEHTPa o6p$qa C JBHXEHHEM KOHIla
MaTEMaTUYEeCKOr0 MasTHHKA AJAHHBI R —r. O6e 3T TOYKM OMUCHIBAIOT
JyTy OKDYXHOCTH paauyca R —r. IlpeanonoxuM, 4TO NIPH yrie ¢q
o6pyY H MaATHUK NOKosATCHA. Ha OCHOBaHMH 3aKOHa COXpaHEHHs 3Hep-
THH [ CKOPOCTH U, LEHTPa o6pyuYa H CKOPOCTH Uy KOHIA MasTHHKA
B 3aBHCHMOCTH OT yraa ¢ MMEeM CJaelyloliue BBIPaXEHHUS:

Vo = Vg (R —r) (cos 9y —COS 9o’y
vy = V28 (R— 1) (cos ¢y — C05 o).

(Beipaxenue xA KHHETHUeCKOH sHepruu oOpyua, karsamerocs 6e3
HpOCKaab3biBaHus, cM. B 3anaue 207.)
M3 sTuX BHIpaxeHHH CleLyeT, 4TO
Un

Vo= —F=-.
V2
Tax kax LEHTp 06pytla JBUXKETCS B V—Q pa3 MemjeHHee MaAaTHHKa,

TO MepHoj JABHXEHUs LEHTpa obpyua OyneT B V' 2 pas Goasbme, uem
Hepuo] [BMKEHHA MaTeMaTHYecKOro MaaTHuKa IiuHbl R —r. Taxum
06pa3oM, Jis HCKOMOIO Nepioia HMeeM BbiDaXeHHe

T=2nl/ gR—r
g

2R "
3ameruM, uTO0 mpu r—>0 T=2=n ‘/-? , XOTA HAa NepBHH B3rIAx
MOXET MOKa3aTbCs, YTO Npu r =0 J0MKHO MMETb MECTO PaBEHCTBO

T=2n‘/.’3.,
F;

PTO cBA3AHO € TeM, YTO Npu r —»( SHEPrHA BpaUIaTe/bHOTO ABHIKEHHA
00py4a HB. HCYGRACT,




630. [ycTp cTepaKelnb NEPBOHAYANLHO OTKAOHEH OT MNOJOXKEHHH
PaBHOBECHAA Ha YroJa a. B Ttor MOMEHT, KOIJla CTepXKEeHb 6y,rler CcoCTa-
BAATb C BEPTHKAJbIO yroa f, yrioBas CKOPOCTb ®; CTEPHA Ha OCHO-
BaHHH 3aKOHAa COXPaHeHWs 3Hepruu GyLeT paBHa

0, = E/M(cosﬁ—cosa).

T 2
myl7 —+ myly

PaccMoTpuM Tenepb MateMaTHYeCKHH MAsTHHK AMMHH /.
B sTom cayuae npu Tex we yraax a u B

0y = l/QTg (cos B —cos a) .

TMoabepeM ! TakuMm 006pa3oM, YTOGH «; = w,. [laa sToro Hago morpe-
60BaTh, 4TOOH

rml?—-}- myls
T oml - myly

YraoBas CKOPOCTb XapaKTepU3yeT M3MeHeHHS yraa f ¢ TeueHuWeM Bpe-
Mend. Tak KaK ©;=w,, TO NEPHOAB! KoJe6aHuil IByX MasTHHUKOB PaBHHL.
Ilas MaTeMaTHYeCKOro MasiTHHKA

T
T=2n ‘/ —.
g
CaenoBarenbHo, HCKOMBI MepHOJ paBeH

ey R T

mlyF myly g

631, launas 3amaua peuraeTcs TeM e METOIOM, UTO M 3apasa 630.
TycTh NOJYKOABLO NEPBOHAYANLHO OTKJOHEHO OT NMOJAOKEHHS PaBHO-
Becuss Ha yroa a. Ilpu JBHKEHHH BCE TOYKM NOJYKOAbLA HMEIT ONHY

rin?
5

MaMeHeHue NOTeHNMAAbHOH 3HEPrMH INPH NMOBOPOTE NOJAYKOAbUA

Ha yroi a — ¢ paBHO

M Ty Ke JauHeliHylo ckopocTb., KuHeTuueckas sHeprus paBHa

mg%r(cos @ — cos a),

2
TaK KaK WUEHTp TSXECTH HAXOAWUTCA HA PacCTOGHHH ;I’ or Touku O

(cM. 3amauy 115). :
[IpupaBuHBas H3MEHEHHEe KHHETHUYECKOH SHEPrHH M3MEHEHHI0 No-
TEHUHaAbHOH, HMeeM i ® BbIPaXeHHe CIAELYIOUIEro BHAA:

0= _2_8_ (cos ¢ —cos a) ,

nr
2
) wr
Orciona BHTEKAET, 4TO MaTeMaTHYECKHi MAATHHK, HMelOUH ANMHY —5-,
GyneT HMETL TOT e Nepuoa koaeldaiunii, 4TO H NOAYKOABLO.
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Takum 06pa3oM, HCKOMBIE nmepuon paBeH

I'=2a -,
2

632. B nonoxeHuu paBHOBECHA NpYxUHa GyAeT pacTAHYTa Ha Beau-
unHy /, KOTOpas ONpEeNeNAeTCs M3 COOTHOWeHHs kl = mg.

[lonoxuM, 4TO B HayalbHBIH MOMEHT BpEMEHu Ipy3 MOKOHTCS,
a LIMHAa NPYXHWHH MO CPABHEHHIO C PAaBHOBECHHIM IOJOXEHHEM H3Me-
Huaacb Ha xo. Ecam Tenepp cucreMy npenocraBuTh camoii cebe, 1O
rpy3 6yneT konebaThCs OKOJNO NMONONKEHWUS PABHOBECHS C aMILIMTYAOH,
paBHOit | xo|. B cayuae nesecomoro 6aoka (M = 0) nepuon koaeGaHui

To=2n 1/%

O003HauuM 9epe3- X CMelleHHe Ipy3a, OTCUUTHIBaEMOE OT MOoJO-
xenua paBHOBecHsd. CKOPOCTb rpy3a B 3aBHCHMOCTH OT X MOXeT GbITh
HalileHa M3 3aKOHAa COXPaHEHHsl SHeprHu:

2 2 2
1(1‘32'!'_1)_,,1ng= m;! + k(x;—l) — mgx.

YuunTniBas, uto mg = kl, HaxoauM:

Ecan M =0, TO 3aKOH COXpaHeHMs 3SHepruu sanuumercs B dopme
k (x4 1)? (m4Myv* | k(x1p
T g T m&N= D) t—a -

mg

‘/k(x?,—xQ)
v= Mym °

Takum oGpasoM, Bo BTOpoM cayuae (M == 0) rpy3 nBuxercss Tax,
KaK ecad OB €ro Macca N0 CpaBHEHHIO C NepBHM CAyyaeM yBeaH-
yuaach Ha M.

CaenoBaTenbHO, HCKOMBI nepHoOj,

T=21cl/-—”#4-.

633. INpu cMmemennH GyTHIAKM OTHOCHTEALHO NOJOXEHHS PaBHOBe-
CHAl Ha BEJHYMHY X JAeHcTBylomas Ha OyTBUIKY CHJAA OKaweTcs PaBHOH
F=—dySx, rie dy— ynenpHbiii Bec BOABl. 3HAaK MHHYC O3HauaeT,
YTO CHJIa HampaBJeHa NPOTHB cMelleHus x. COriacHo BTOPOMY 3aKOHY
HelotoHa koneGaHus GyThiiKK ONpPERENsioTC ypaBHeHHEM ma = —dSX.
370 ypaBHeHHe COBEpLIEHHO AHAJOTHYHO YPaBlIEHMIO LA KojdeGaHus

mgx.

Orciona caexyer, 910

24 B. B. Byxosuep H Ap. 369



. 2% k
rpysa Ha npyxwune: ma = — kx. Tak kak JJf rpysa o = -~ = o
TO yactora KOaAeGanuit Oyrninku
© 1+ /dsS 1
0~ 25

Y= —— —

2~ 2x m =% cex*

634. YpaBuenue NBHNEHHA PTYTH HMEET BuJ:

ma=— dS2x,

rle X — CMeIlleHHe YPOBHS PTYTH OT MOJOXKEHHA paBHOBecHA. Ypas-
HeHue JBIKEHUS HMeeT Ty xe (opMy, 4TO M B cayyae xoaebGauuit
rpysa Ha npyxuHe. [Toatomy (cM. 3amauy 632)

m
T=2=n ‘./—-2—%- ~ 1,54 cex.

o 4
635. IeitcTBylouias Ha Teao cuma fF=y 5 T Mr, TAe I — paccros-

Hue or nenrpa 3eman (cM. 3ajauy 234). YuurbiBas, 4TO g=y%’ipR,

MOXHO NIPUJATb 3TOMY BbIPAWEHHMIO CAEAyloulyio (HopMy:

r
F=mg—-.
R
3necs R — paauyc 3emau. YpaBHeHue ABHMEHHA Tela UMeeT BHI:
mg
ma=— —z~r=—Fkr.
R

Cuna mNpoHOpUUOHANLHA CMEUIEHHI0 OT MOJOXEHHA PABHOBeCHd M Ha-
npasieHa Kk ueHtpy 3eman. CaejpoBarteabho, Teao OyAer copepiiath
rapMOHHYEcKHe KoneGanua € 4acToTOH

»= '/ % =“/.%.

Ortciona nepuod konebauuit

T=27‘: 1/'5'
g’

Teno mocruruer HEHTPa 3emau 3a BpeMia

T T R
T—T—jl/—?— ~21 MUH,

Wurepecto, 4To BpeMA <t COBEPUIEHHO He 3aBHCHT OT TOFO, HA
KaKOM pacCTOSHHM OT HLEeHTpa 3eMJAH TeNO HAYHET CBOe IBMiEHue,
Bawuo ToabKO, 4TOOB 970 paceToAnue Owo Muoro Gojblue pgame-
PoOB T€Jja.
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636. Cuna £, peficTBylomas Ha OTKJIOHEHHHI OT MONOXEHUA PABHO-
Beciiss rpys, paBHa F =2fsin¢ (puc. 478). Tak kax z{mﬂ ¢ Mal, TO
fx f

MOXHO CYHTaTb, Y10 F = i

nau F = kx, rae k=—l—-.

/ 7

Puc. 478,

BocnoabsaoBabmuck Gopmynoi

T=21:‘/-—'Z-,

noayvyaeM aasa HCKOMOH BeaHYMHBI cjenylouee BbhIpameHue:

ml
T—Qﬂ‘/-4f.

637. Ilepuoa konebanuii rpyza Ha npyxuHe

T=2n V/-%-,

rae k& — k03 GHIHEHT yNPYroCTH NPYKHHLL, PaBHHH OTHOLIEHUIO CHJBI,
BH3BaBLel yAaUHEHHE NMPYMXHHB, K STOMY YAAHHEHHIO: k=7.

[lpn nmocnenoBaTeNbHOM COEIMHEHHH IBYX OAHMHAKOBHIX NPYXKHH,
pacTAruBaeMblx cuioil F,

F F k

h=m=uw=7

Tak Kak KaxJas M3 NpPYXKUH YBeJIMIMBAeT CBO ANMHY Ha x. [lpu
napaaieabHOM COeIMHEHHH OIHHAKOBBLIX NPYXHH cuaa F|, Heo6xoauMas
Anf yBeauueHHs JJMHH Kaxio¥ M3 IpPYXHH Ha X, AOMKHA OHITh
B 2 pasa Goabme F. F oF

Ce0BaTeabHO, by = —kl_ == 2k.

[lpu nociaenoBaTenbHOM COERHHEHHH

m om
T1=21‘ ‘/-k—l'—gﬂ‘/T ’
a npu napaiajieabHoOM -
m
Ty=2n ‘/ =

Orcona % =2. [lepuoa ymenbmuIca B 2 pasa.
2 .

24+ an



638. OTkaoHuM o06a MasTHHKA OT BePTHKAAH B ONHY H Ty xe
CTOPOHY Ha oOjuHakoBbli yroa. [lpyxHHa npu TaKOM OTKJAOHEHWH
ne Oynet naedopmupoBaHa. Jlerko coo6pa3uTb, 4YTO OTHYILEHHHIS
M3 3TOI'O MOJOXEHHS MasiTHHKH OyAyT koaeb6aTbca B dase ¢ gacTorToit

(o=‘/--§ . Tlpn oTkJoHeHMH B pa3Hble CTOPOHB Ha OIMHAKOBbHIE
yrasl KoneGaHHs MAATHHKOB GyAyT NPOHCXOLMTb B HPOTHBOdase U
npyxuna 6ynet aegopmupoBatbcs. [l TOro 4TO6H NONCYHTATh YACTOTY
9THX KoJAeGaHHuHl, HalileM cHIy, BO3BPALIAONUIYI0 MasATHUKH B NOAONKeElHE
paBHoBecHus. [Ipu OTKJOHEHHH Ha Yroa ¢ Cuia, AeHCTByIOIIas CO CTO-
pOHBI TPYXHHBl Ha Maccy m, paBHa 2k[sin¢. CyMMa npoexuuii cuanl
TAMECTH ¥ CUABl YNPYrOCTH HA KACATEABHYK K OKDYXHOCTH, TaK
Ha3biBaeMas «BOCCTaHaBJAMBalollas» cuaa P;, Oyler paBHa

P, = mg sin ¢ 4 2k! sin ¢ cos ¢
(puc. 479). Taxk kak npu MaabiX yraax cos¢ =~ 1, To

Pl-_—(mg—}-?kl)sin? HAH P,=m(g+%l;l£)sin<p.

Jas MaTeMaTHueCKOro MafTHHKA «BOCCTaHABJAMBalOLlad» CHJa paBHa
mg sin¢. [lpu stoM yactoTa KoneGaHuil MpH MalbX yraax ¢ ompefe-

nsgerca  GopMyaol o = —%— B ua-
ureM QCI?yqae poib g HrpaeT BeAuYUHA
&+
CiaenoBartesHo,
2kl
&+
o=y —F

2klsing
[Tepuon koaebanuii

]
T2=2ﬂ ——_——‘le .

Puc. 479. g+ m

639. MoxHO, TMOCTENEeHHO packauuBas NBEPb C YacTOTOH, paBHOi
cobcTBeHHOH uwacToTe koaeGanuit nBepu. Ilpu pesonance amnauryaa
KoJe6annii MOXET NOCTHraTh GOJAbLIHX 3HAUYEHHH.

640, Ha ociioBaHuu 3akOHa COXpaHEHHS SHEPTHM HUMEEM:

2
% (ml2 4+ Mr?) = Mgra—mgl (1 — cos a),

rie © — yraoBas CkopocTh Bpaumlenus 6aoka. OTciona

? (Mgra —2mgl sin? g—)
mi? 4 Mr? B
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Heo6xoauMbiM yCAOBHEM BOIHHKHOBEHUS KOJEGaTENbHOro pexuMa
SBASETCS PaBEHCTBO HYJIO YIJIOBOH CKOPOCTH NpH HEKOTOPOM 3HA4eHuH
. a

yraa a. [pu stoM Mgra=2mglsin? 5 » i, BBENA o6o3Havenis

Mr aa 9 O
a= <, noayum: -—2—=sin 5 Kaxnomy 3sHaueHuo a cooTBeT-

CTByET ONpeje]eHHOEe MAaKCHMalbHOE OTKAOHEHHE OT NMONOXEHHA PaBHO-
BecHs a, KOTOpOe OnpefienseTcs AaHHBIM TPAHCIEHIEHTHBIM yPaBlieHHeM.
PemeHue 3TOrO ypaBHeHHs TNpOILIEe BCEro OCYIIECTBASETCS rpa-

X a
(uyecku. I 3TOr0 HYXHO NMOCTPOHTb KPHUBYI y = sm’7 (puc. 480).

A
<

2,=07354

0° 733° 80°
Puc. 480.

o o . ao
Torpa nepeceuenue sTOH KpUBOH € NpsMOMH y =5 Mact Teuky 4,

ONnpeneasiollyl0 3HaueHHe a NpH JaHHOM a. (3HaueHue a, COOTBET-
CTByIOIllEE [EepeceuyeHnIo 9TOH npAMOil C JApyrod BeTBbIO KpHBOH

a
y=sin’—, HEeAOCTHXHMO MNpH 3adaHHBIX B 33ajlaye HavaJabHbHX

yCAOBHSX.)
O‘ICBH,U,HO, YTO Halle YpaBHEHHE HMCET pelleHue, OTAUUHOE OT Hyaq,
TONbKO NPH @, MEHbIIEM HEKOTOPOro Npejle]bHOr0 3HaueHusd d,;, KOTO-
dp o
poe omnpeaeasierca H3 ycCJOBif, YTO npaMas y = —5—— Kacaercd KpuBOM
a
y =sin? 3 B TOuKe C.
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CD

%

~0,73.

3 2
Kak BumHO u3 puc. 480, ay~133°. CaenoBatenbHO, 2y—=

Mr
KosneGanus BO3MOXHbBI npH e < ap =~ 0,73

§ 26. dnexkTpuyeckue KoJeGaHHaA

641, Bea nocTOAHHOrOo MarHuTa OblIO OBl yIBOEHHE 4aCTOTH KoJe-
Ganuil. B aToM cayuae mpu TNpPOXOXKIEHHU uepe3 KaTyIuky Tededona
CHHYCOMIAAbHOTO  TOKa MeM-

Y “GpaHa coBepminaa Ol ABa KO-
ne6aHus 3a OMH MEepHOx KoJje-

Ganuil TOKa, TaKk Kak rpaduk
/\ HaNPSIKEHHOCTH MAaCHATHOrO 10~

e/ aa H, cosgaBaeMoro STHM TO-
— - 7 KOM, HMeln Obl BUJl, YKa3aHHBI
® . C L Ha pwuc. 48l,¢, a cuna npu-

H N TSXEHHsT MEeMODaHbl He 3aBUCUT

oT 3Haka f1.

[Tpy HaAuUMH NOCTOSHHOrO
MarHHTa, CO3JaI0IIEro HanpsKeH-
o HOCTb MarHHTHOLO MOJS, NIPEBbI-

INAOIYI0 MaKCHMAJAbHYI0 Hanps-
WEHHOCTb MOAA TOKa, rpaduk
pe3yabTupYyioulell HampshKeHHo-
£ cTH HMeeT BHI, H306pameHHBbIH
Ha puc. 481,0.
ITostomy oaxo koaeGanue
TOoKa OyseT COOTBETCTBOBATH
oxHoMy koneGanuio MemOpalibl, M 3ByK OyAeT 3HAUHTEABHO MEHbIUE
HCKaXaThCA. .

€42, Co6crBeHHas 4actora kone6GaHuit wz_VL_C' ecan L Bhipa-

Puc. 481.

weuo B reHpy, a C B dapamax. Kak mnoxasauo B 3agause 591,

2
g cojeHouaa L= 10-9° W\II—S,M} EMKocTh  KOHJeHcaTOpa
S 1
C="fa 9107 %
Orciona

ld 1
— 3. 10! —1.106 .
©=3-10 0‘/ N2S|Sa 310 CeK

643. Yactora cofGcTBeHHBIX KkojaeGaHHH KOHTypa omnpejeadercs
tdopmyaoit TomcoHa

1
W= ——
* Vic®

a) Ecau B Karymke HaXOAUTCS MeAHBIH CepIEYHHK, TO NPU MepHo-
AHYECKHMX HU3MEHEHHAX MAarHATHOro nmnoJag KaTylIKH B HEM BO3HUKHYT
MHIYKUHOHHEIE TOKH (TOKH PyKO), MarHHTHOe RoAe KOTOpmX Oyarer
0C/1A0AATh MArHHTHOE MOAE KaTyUIKH.
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310 npPHBEJET K YMEHbIIEHHI HMHAYKTHBHOCTH KaTYIIKH M, CJlejo-
BaTeNbHO, K YBEAHUEHHIO YaCTOTHI .

6) Ecan BuecTH B KaTyllKy cepieuHuk u3 ¢eppura, TO MarHuI-
Hoe noje Kartymkyk yBeauuuTcs. COOTBETCTBEHHO YBENHYHTCS HHLYK-
TUBHOCTb L KATyUIKH, a 4aCTOTa © yMEHbIUHTCH.

644. B cucreMe BO3HMKHYT He3aryxaiouue (ecad npeHe6peub
HEe3HAYUTeJbHbIMU TIOTEPAMH SHEPTMM Ha H3NyueHHe 9JeKTPOMAarHUTHBIX
Boa) KoneGaHus. B MOMeHT, koria 3apsj pacnpeneleH IOPOBHY MexAy
KOHJAECHCATOPAMH, SHEPrUfl 9JEKTPOCTATHUECKOro MoJs MHHUMAajbHA, HO
CHJa TOKa M 9HEPrus MarHUTHOTO NOJs MaxkcuMaabHbl. IloaHas suep-
rHs He M3MEHAETCH, HO IIPOHCXONHMT NEPEXO] SHEPruu u3 ofHOH GopMbI
B ApYyryio.

645. CMeuieHue 9JEKTPOHHOTO Jy4a NOX BJAHSHHEM I[I043HHOrO
HANpPsXEHHs BIONb BEPTHKANM 3alUIleTcs cJelylomuM o6pasoM:

L
x =~2zli_V Vo cos of = a cos ot

{cM. 331auy 543). Broab ropuzontann (ocb y) cmemeHnHe Jy4a paBHO
IL
Y= 577 Vg cos (0f — 9) = b cos (of — ¢).

Ias noxyueHHs TPaeKTOPHUH HYKHO MCKMOUMTh M3 JAaHHBIX ypas-
nenuit ppems. [locae HeCHONHBIX Mpeo6pasoBaHuii 6yaeM HUMETb:

x| y? 2xy

—11“'2"‘1—'—[7 -_— '7b~ COos ¢ = sin? .
T x2 2
Ecan ¢ = g 107 -+ —i; == 1. 3T0 ypaBHeHMe 3aaMmca.
1 z
@
a
b 4
Puc. 482.
a
Ecan ¢, =m=, 170 Xx=— 3. koJeGanust Jyu4a IPOMCXOAAT

BIOJA> NPSMOH, COCTaBasiomedl ¢ OCblo X Yroi «, onpejeaseMblii pa-
BeHcTBOM fga = (cm. puc. 482).
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€46, 3aBuCHMOCTb HaupsieHWs OT BpeMeHH H3oOpaweHa Ha
pac. 483. Hanpsikenne Ha xonzeucarope (xpuBas Oa) BO3pacTaeT KO
TEX 10D, NMOKa He AOCTHrHeT V. B sTor MomenT namma sawkuraercs,

4
a 4 e
Gir———mmmm> T s U
! I
! [
[ 1
| |
Ay i S -
; i
0 L I -
l(— r —»-l f
Puc. 483.

M KOHIEHCATOp pa3psaerca ueped Jamny (Kpusas ab), moka Hampa-
wenve He mapaer 1o V. Tlocae storo mpouecc noBropserca. Bosuu-
KaloT Tak Ha3biBaeMble DENAKCAUUOHHEIE KOJAeOaHus, MEPHOA KOTOPBLIX
1BeH T,

P Tok 3apsifku H pa3pAAKHM KOHAEHCATOpA He SIBAAETCA NMOCTOSAHHBIM,
Tak KaKk B3aBHCHT OT HaNpsXEHHs HA KOHJAEHcaTope (yMeHbIUaeTcs
¢ poctoM nanpspkenus). [lostomy Oa, ab, bc u T. 1. He ABASIOTCA OT-
fe3KaMH NPAMBIX.

647. Ilpu yBeandyeHUH €MKOCTH BpeMs 3apAJKH KOHAEHCAaTopa 10
notennuaia V, u paspaaku g0 V. yBeauuutrca. Caelosartenbio, Bo3-
pacTeT H NEPHOM.

YBeauyenne R BbI30BET YMEHbIIEHME TOKA 3apsiK# KOHAEHCa-
TOpa H, CJIeJA0BATENbHO, TAKKC NPHUBEAET K YBENHYEHHIO MEPHOAa.

648. Korpa 3apsa Ha naacTHHax KOHAEHCATOpa AOCTHraeT CBOEro
MaKCHMaJAbHOIO 3HaueHus, MAACTUHBI CAEAyeT pa3fBHHYTb. UTo6n mpe-
OfOJETb CHABl MPHTAXKEHHA MEXAY NJIaCTHHAMH, MPH 9TOM HYXHO CO-
BepluTh pa6ory. dTa paboTa HJET Ha yBeNHMUEHHE SHEPrHH KOHTYpa.
Korna 3apsaa paBeH Hymio, MAACTHHBI CleAyeT CABHHYTb N0 NPEXHEro
noaoxenns. [Ipin 9T0M sHeprus B KOHTYpE HE H3MEHHTCS.

§ 27. Boaum

649, HatsieHnne CTPYHbI HYXHO YBENHYHTb B YeThipe pa3sa.
630, v=von, e n=1,23,4,...,a

L/ T, L
Y =Ta mp . cex "
651. B TpyGe M0MKHO yKAAALIBATBCA LEJA0E YUCAO MOJYBOMH:

Ssk=1 (k=123 ..
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Co6cTBEHHbIE YaCTOTHI

c ke 1
=g =g =k 0

(c = 340 m/cex — ckOpPOCTb 3ByKa B BO3AYyXe).

652. 3ByuaHHe KkaMepTOHa YCHJAHBAeTCH B MOMEHT, KOrAa 4Hactora
cOOCTBEHHbIX KOJAeOaHHH BO3AYMIHOro croa6a B COCyle COBMAjaer
¢ vactotoif kameproHa. CoGcTBEHHbIE YACTOTHl KOJAeGaHHH BO3AYIIHOTO

2 c
T'
rae [ — aauHa TpyOH, a ¢= 340 M/cex — CKOPOCTb 3ByKa. £ NpHHH-
maer 3uauenus O, 1, 2, 3, ... CnexoBareabHO, BO3MOXHbIE IOJOXKeE-
HUAl yPOBHS BOJABI B cOCyle, ONpelLe/sieMble PacCTOAHHWEM OT MOBEpPX-
HOCTH KHJKOCTH 10 BepXHero Kpas COCyna, paBHbI

cton6a B Tpy6e, 3aKpHITOH C OJAHOrO KOHIA, vk=T .

,k=2’i4il L (k=0,1,2...).

[pu [ =1 BO3MOMHbBI [Ba MOJOMXEHHS YPOBHA BOAbL [p =25 cu u
[,=1T75 cm.

653. PaccMoTpuM psii MOcAeA0BATCAbHLIX MOMOXEHUI myad, JeTs-
weit Broas KA: K, F, E, D, B, A (puc. 484). B kaxnoii Touxke nyas
cosjiaer nepei co06oil cxcaTie, PaclpoOCTPAHAIOIIEECS BO BCE CTOPOHBL

Puc. 484.

B Buie ChepHYEeCKOro HMIyabca, NpPHYEM, TaK KaK CKOPOCTb Nyau v
Gosblile CKOPOCTH 3BYKa €, 9TU MMIIYJbChl IOSBJAAIOTCH TOJAbKO NO3aau
nyad. B Moment, korza nyas Haxoputcs B TOuke A, OTAe]bHble HMM-
nyabCH M306paweHb! Ha puc. 484 kpyramu pasHeix paguycoB. Orubdaio-
man 9THX chep — BOJHOBOI PPOHT — MpelcTaBigeT cO60H KOHHUECKYIO
noBepxHOCTb. KOHYC ABiDKeTC Bnepej €O CKOPOCTbIO Nyau. Yroa
PacTBoOpa KOHyCa OlipefensieTcsl COOTHOMEHHEM
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654. Haxopswmerocs B Touke B uenoBexa (puc. 485) mocruraer
3ByKOBas BOJHA, lCAyLIEHHas B TOT MOMEHT, KOTJa CaMoJeT Haxo-
anica B HekoTopod Touke D (cM. pemeHde 3amauu 653). Paccrosuue
CB =6 rn.

Hckomoe paccrosnue

B=BC =BcY,

~ sina

Iie U — CKOpPOCTb CaMOJeTa, a ¢ — CKOpocTh 3ByKa. OTciona AB = 9xu.

a0°

8

Puc. 485.

655. O6bIYHO CKOPOCTb BeTpa Ha BHICOTe GoJblle, YeM Y 3eMad.
TlosToMy BOJHOBbiE MOBEPXHOCTH, KOTOphHIE B HEMOXBHIXHOM BO3AYyXe
HMeT BuA cpep C LEHTPOM B TOUYKE PACHOJONKEHHS HCTOYHHKA 3BYKa
(nyHKTHpHBIE JHHUH Ha pHc. 486), namensor csow dopmy. B nampa-
BJCHHY BETPa CKOPOCTb BOJH GoJjblue, 4yeM NPOTHB BeTpa. [IpuMepHbie
(¢opMbl BOJHOBHIX MOBEpXHOCTed u3o6paieHbl Ha puc. 486 cmiom-
HBIMH JIHHHSAMH,

PacnpocTpaHenre 3BykKa NPOHCXOAUT B HANpaBJCHUH, NMEpPHEHAH-
KyaspHOM B Ka}0H TOYKe BOJHOBBIM NoBepXHOCTAM. [To3ToMy 3ByK,
pacnpocTpaHaomuica NPOTHB BeTPa, OTKAOHAETCA BBEpX (KpHBas AyB)
M He jocTuraer Habaopareas y mosBepxHocTH 3emad. IIpu pacmpoctpa-
HEHHU N0 BETPY 3BYK OTKJIOHseTcs K 3emie (kpuBags AC) M JOCTH«
raer Habawojarens.

€55. TeneBugeHHe OCYIECTBAAETCA HA LIUHAX BOJH, MeHbmux 10 4.
Honocdepa ans 9TuX BOJH «HIpO3pauHa», H OTPAXEHHS BOJAH OT Hee
Me npoucxoaut. Pacnpocrpansiorcs jte KOPOTKHE BOJHBI MPAKTHYECKH
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no mnNpAMOH, TaK KaK Ha HAa3EMHBIX MNpPENnATCTBUAX (JOMA H Np.) OHH
fOYTH HE MCHBITHIBAIOT AMPDPAaKUHH.

657. lng Toro 4TOOBI MO NOJOXEHHIO OTPAaXEHHOTO HMIIyJabea Ha
sKpaHe ¢JeKTPOHHO-NyueBOR TPYyOKH MOXHO GhLIO CYRHTb. O pacctofi-
HUM [0 LeaH, HeoOGXOAMMO, YTOGbl OTPaXEHHBIH MMNYJbC UpPUUIEN HE

Bemep -

A ]
700077 7 iz

1
paHee, Y€M 4epe3 BpeMsa T, H HE NO3JHEE, ueM 4yepe3 BpeMsa T=7’

v
NocJe Hadajka IOCBLUIKH NPAMOro HMIyJabca. CaenoBatenbHO, MHHHU
ManbHO€ PACCTOAHHC IO HLEaH

ct
l——i—=120 M,

MaKCUMaNbHOE PAaCCTOAAHHE

cT
L= —2—~90 KM,

658, OTpaxeHHas OT KpBIIUH BOJHA AOCTHUTaeT NMPUEMHOH AHTECHHH!

AB _5
C 3aNa3ALIBAHHEM T = —— =10""cex. CKOpPOCTb 3JEKTPOHHOrO JyHua

1 1
BLOAb 9KPAHA U = -, TAe At =55 go5 C¢K — BPeMs, B TedeHne Ko

TOPOro JyuY TNpouepuuBaeT OAHY CTPOKy. (BpemeHem o6paTHoro xoza
ayda npeHebperaem.)

Cwmeiieniie usobpaxenuit Al = vt = 7,8 cu.

659, Emxoctb C BuOpaTOpa npu €ro NOrpyeHHH B KEPOCHH yBe-
JauuuBaercd B ¢ pa3. YacTora coGCTBEHHBIX KoJe6aHuii KOHTYpa Npo:1op-

1
U HOHAAbHA ——
yce

B Ve pas. B mycrore uactora coGcTBeHHHX KoneGauiii BuGparopa

c c
PaBHa Yog=-——_4a B JUINCKTPHKE V= ——=x= .
2 Py =y .

. CaenoBatenbHo, uacToTa Koaebanuit yMeHbMIKTCA



dTo# uyacToTe B BaKyyMe COOTBETCTBYET AJAHWHA BOJHH
C —_—
A:;4=yV}z1AM

Kopoue 3TOT pesyibTaT MOXHO MOAYuHTb Tak. IauHa BOanH B Ke-
pocuse A =2/ B nycrore ona yseauunsaercs B J ¢ pas. CaenoBa-

TEJAbHO,
=2V
650. Fopusomanbuoe pacnojoxeHue l'lpHeMHOl'"l AQHTEHHBbI YKa3blBaeT,
yTo KoJebaHus 9JMEKTPHUECKOro BEKTOpPAa BOJHBI NPOUCXOAAT NnpenMy-

HIECTBEHHO B TOPH3OHTAJbHBIX IINIOCKOCTAX. CJle}J,OBaTeJleO, Koxeba-
HHUSl MArHHTHOrO BEKTOpa NMPOHUCXOAAT BAOJAL BEPTHKA/MH.

FTABA V
FEOMETPUUYECKAS ONTHUKA

§ 28. PoromeTpus

661. Haumenblasa ocBeleHHOCTh cTeHbl 3ana (puc. 487)

V4 I cosa
¢ = > E=—1{—.
2z r?
Haumenbiuas ocBemenHocTh noaa
IcosB
Ez = —7— .

% Tlo ycaoBuio

r
E, _cosa D 9
A E,  cos3 2n  ~
a Orciona
D -
Puc. 487. h=—-=175
662. OcBeleHHOCTb Cepeanlibl CToaa
_4h _ I
=TT g
Hy H,

rae H, — BEICOTa BTOPOil JaMnbl Hajl CTOJOM.
OcCBelennocTb Kpas C€ToJa B NEpBOM M BO BTOPOM CAydYasx

paBHa;
IH, 1,H,

Elz——-———-—s—, E2='—————To
. D2 \h o D%\
i 5T )



Otciona
o 1, D? *a
n_(#B+725)

E, T, DV
(m+5)

OcBeweHHOCTh Kpas CTOJa yMeHbIIHTCH B 3 pasa.
663, Ecan HOpMaab K NMAACTHHKE COCTaBJAAET yroa a € HampasJae-
HueM AS), TO OCBELIEHHOCTb IUIACTHHKH

= —‘117 [cos a4 cos (90° — o)} = —al2— + 2 cos 45° cos (e — 45°).

Cre10BaTeNbHO, OCBEIEHHOCTb MJACTHHKH GYyleT MAaKCHMaabHa, ecau
OHa napanjeibHa CTOpOHe TpeyroabHuka S;S,. Ee Beanuuna

5 1
Epge=V2—7.

664. [Ipun ucnoaAb30OBaHHM BCMOMOraTeNbHOTO HCTOUHHMKA BMECTE C
9TaJIOHHBIM PaBEHCTBO OCBELIEHHOCTEH HMEJO MeCTO NPH COOTHOLIEHHH

2
h_n

2'
I ry

rae I, — CHla CBETa 9TAJIOHHOTO MCTOYHHKA, a [; — BCIOMOraTeabHOrO.
Bo BTOPOM Cayuae paBEHCTBO OCBEMIEHHOCTeH GBIIO AOCTHTHYTO
npu

2
Iy 3
=,
Iy g

rae I, — uckoMas CHIa CBeTa.
Ak
Orciopa /= —5— = 400/,.
ry-ry

665. OcBelleHHOCTL OyaeT MeHblne B 25 pas.

666. IMoanbiii cBeToBOH noroxk ot Jaamnbl @)= 4=/, Ecau namna
3akpenjena Ha MOTOAKE, TO Ha CTEHbl M TOJA KOMHATH INPHXO-
AMTCA NONOBUHA 9Toro mnortoka. ClenoBaTeNbHO, HCKOMbI NOTOK
@ = 2n] = 628 an.

1 .
667. Ha 3emaio monagaer 095,10 yacTb Bcelt sHepruu Coanua.

668. KoanuecTBO CBeTOBOi 3HEpruH, HOrJOWAEMOH BHYTPEHHHMH
CTeHKaMH LMJAHHAPA 3a eNHHHIY BpeMeHH (CBETOBOH NOTOK), B 060ux
cayuasx oaHo H To we. OJHAKO IJoIaAb BHYTpPEHHeH IOBEPXHOCTH
UMANHAPA u3MeHUTCR B R/R; pa3. [103TOMy OCBELIEHHOCTb H3MEHUTCH
(yBeauyurca) B Ry/R, pas, T. e. E'— = &.
E; Ry

381



669. OcBeweHHOCTh Ha Kpaw CToJa

I cos 1
E=—12—?=7€7 cos ¢ sin? ¢,
rae / —cuna cBeta JaMne, R — pajuyc CToaAa, ¢ — Yroa MajeHus ny-
yeit (puc. 488).

MakcumanbHoe 3HaueHue E gocTHraercss npH yriae ¢, yAOBAETBO-
pAIOLIEM yPaBHEHHIO

1—sin?¢ =-;—sin2 P,

2
T. €. Opu ¢ = arcsin ‘/-5 (cM. 3apnauy 407).
JlaMma gomkHa GbIThb TOBElleHa Had CTOJAOM HAa BBICOTE

h=—1—/2—2—Rz0,71R.

670. INanupocnas 6ymara pacceHBaeT BO BCE CTOPOHBI MOMNajaio-
e Ha Hee CBETOBBIE JAYUH.

Ecau Oymara HaxoXMTCS HAa HEKOTOPOM pAcCTOAHHH OT TeKCTa
KHHTH, TO PacXOAAIIMECS MYyYKH CBETa, OTPAXEHHOro OT 6e’abiX ydact-
KOB CTpaHMUb (Mexay OyKBaMH), NepeKpbl
BAIOTCA Ha CTOPOHE MAamMHPOCHOH GyMmarH, 06-
paueHHoR K TekcTy (puc. 489).

B pesyabrate GyMara oxaxercs ocBelleH-
HOH MpHGAM3HTENbHO PABHOMEPHO, H BCJAeR-
CTBHE DACCesiHHs €i0 CBeTa MNPOYHTATb TeKCT
6yneT Heabss,

Ecau Gymara HemocpeACTBEHHO HalOXeHa
Ha TeKCT, TO OCBELEHHOCTb NpuJierawuei

AN \ /

Gwmaza

aer— /EXC/T]
Puc. 488, Puc. 489.

K TEKCTy CTOpOHb Gymaru He Gyaer pasHoMepHOH. CoOTBETCTBCHHO
MHTEHCUBHOCTb pPACCEHHOro cBera OyldeT pa3AuYHOH B Pa3dKUHBIX
yuyacTkax aucta 6yMars. TO H NO3BOJAET NPOYECTb TEKCT.

§ 29. OcHoBHbIE 3aKOHBI ONTHKH

671. Tenb Gyaer BCIOAY OAMHAKOBO OTUETAHBOH TOABKO OT TOYEH-
HOro McTOYHHKA., OTHEeAbHbIE YYacTKM NPOTAMEHHOr0 HCTOYHHKA CO-
3]a10T TEHH, HaxkJAapbiBawouiwecs apyr Ha apyra. IIpu stoM TeHp Gyner
HMeTb TeM 6ojiee Pe3KO OuepUeHHYI0 FpaHHLy, YeM MeHblle paccTos-
HHE OT NpejAMeTa 10 NOBEPXHOCTH, HA KOTOPOil 00pasyercs TeHb, TaK
KaK NpY 9TOM PpacCTOSHHA MLy rpaHHIAMH TeHedl OT pa3nuyHbIX
y4acTKOB HCTOYHMKA O6ynyT HauMeHblIuMH. ViMenHo mnostoMmy Horu
RalT 6ojee pe3kylo TeHb, 4EM roJ0Ba,
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672. Kapaugam HyXHO pacnoJOXHTL TAPaNIS]bHO JMAMIE H BO3+
MOxHO Oamxe K croay. Ilpu sToM TeHu, cpzjaBaeMbie OTAENbHBIMH
yyacTkaMu JaaMnsl, 6yAyT NOYTH TOYHO HaKJaAbIBaTbCA APYT Ha ApYyra.

Ecau xapannam nepneHAuKyJsped namne, TO TEHH OT OTJENbHBIX
YUYacTKOB. JIaMObl HACTOJABbKO CABMHYTHI JPYr OTHOCHTEABHO Apyra, 4To
3aMETHOM TeHH He BO3HHKHET. )

673. SlBaeHue MOXHO HabaonaTh B TOM Chyuae, ecau YrJioBoe
PacCTOsHHE MeXJAy BEeTBSAMH MeHbllle YIJOBOro AMamMeTpa COJHEYHOro
aucka. IlpeanonoxuM Ansi OnpeneneHHOCTH, YTO HHMHSS BETBb TOJILE,
4YeM BEpXHsd.

YTto6bl NOHATH, MOYEMY OCBEIICHHOCTb BHYTPH TEHH MeEHAETCH
TaK, KaK CKa3aHO B YCJOBHH, NpeACTaBMM cebe, 4TO Mbl CMOTPHM Ha
CouHie monepeMeHHO M3 PAaMMUHBIX YYACTKOB TEHH.

I bib

A

Puc. 490.

B cropoHe oT TeHM coaHeunbl#t Auck BumeH ueaunxoM. [Ipu momo-
weHud raasa B yuacrke Tenu A (puc. 235) raas Haxomurca B Ioay-
TeHu OT HHeH BeTkH. [lepel COJHEYHBIM AHCKOM BHJHA TOMABKO 3Ta
Berka (puc. 490, a). Tak kak OHa 3acJOHAIET YacTb COJNHEYHOTO NHUCKa,
OCBELIEHHOCTh 3TOH TOukM Oyner MeHbuie. [lepeMemas raas ganbuue
B TOJQXKEHHE B (puc. 235), MBI yBUIUM, YTO H BTOPad BETKA YaCTHYHO
saropdiuBaer coiaHeuHwli auck (puc. 490, 6). ITostomy ocBemieHHOCTD
6yner eme MeHpme. [lpu nann-
HeHIueM NepeMelleHHH Ia3 3ai-
Mer mnonoyenne C (puc. 235),
npi KOTOpOM 06e BEeTKH HakJaa-
IBIBAOTCA  Apyr  Ha  japyra
(puc. 490, 6). Teneps nepexpoiTas
BeTKaMH 4acTb COAHEYHOrO AHCKa
CTala MeHbille H, COOTBETCTBEHHO,
OCBellleHHOCTb Goabire. Kak Bu-
IeH COJHEYHBIH JUCK M3 y4acT-
k0B D u E, wu3o6paxeHo Ha
puc. 490,2 u 0. 3THUM H 0OGbAC-
HAeTca OOapmas APKOCTb ILeH-
TPaJAbHOH  MONOCH TEHH IO
CPaBHEHHIO C COCEJHHMH Yy4acrt-
KaMH. -

674. Kak Bumno u3 puc. 491, a ¢
Puc. 491,

H=Lsina, a sina=—5, TaK

kak DE = b — rinameTp NOMEPEYHOr0 CeUeHHA CBETOBOTO KOHyca
NOBEPXHOCTH 3eMax, [IpH yraoBBIX pasMepax COJAHEYHOrO AucKa,
N R

noayunm L= B
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b2
CaenoBatenbto, H = = 9 .
675. Ecan «pasBepHyTb» X0I Jyuell B nepuCKONe TakK, Kak MNOKa-
3aHO Ha puc. 492, TO MCKOMOe OTHOLIEHHE IUHMPHHBI NPU3M a/b MOXHO
HaHTH U3 NOJO6HA TPEYrOAbHHKOB:

a_ L+1
- 1
e 7 4 s
e g ! E ;
- < ’ NI
Puc. 492.

676. Bricota 3epkana NOMKHA GbITb PaBHa NOJNOBHHE POCTa yYeno-
Beka. Paccrosnue HuHero kpasd 3epka’ia OT MOJA NOMKHO GbLITh PaBHO
NOJOBHHE DPAacCTOfHMA OT IJa3 4ejaoBeka 10 ero crynuedt (puc. 493).

Puc. 493.
677. Iyctb h — BbICOTa NpenMeTa, a & — Yroad najeHus Jyued Ha
sepkano (puc, 494).

.

2h

Puc. 494.
Ecau skpaH HaxoauTcsi Ha pacCTOAHMH [>> htga oT mpexmera, TO
Ha skpaHe OyAyT BHAHBI IBE TEHH, MpAMas H NepeBEepHYyTas, CAOKeEl-
HHe ochoBaHuaMH, O6mas AaHHa TeHH 6yneT paBHa 2A. Tenb ocge-
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titeHa COJIHIEM U BBIIENAECTCA MO KOHTPACTY C OCTaAbHbIMU y4aCTKAMH
9KpaHa, OCBELIEHHBIMH M NPAMBIMH H OTPAXCHHBIMH JyYaMH.

- Ecan skpan pacnosoxey 6auxe, TO IJIWHA TEHH MeHblue 2k, mpu-
yeM Ha Hell GyIyT yYacTKHM, He OCBEIUEHHBle HM NpPSMbLIMH, HH OTpa-
HEHHBIMU JyYaMH, '

678. ToueuHbli HCTOUHMK CBeTa BCerja JaeT «3aiuuk», dopMa Ko-
Toporo ompeneiaserca dopmoit 3epkana. Coanue uMeeT KOHEuHbie pas-
Mepbl. Kawapiit Manbifi yuacTok ceeTslleHcs MOBEPXHOCTH JaeT CBETJIOe
NATHO, Mepepaiomee GopMy 3epkaia. IJTH NATHa OT Pa3HBIX YYaCTKOB
CoJHua HakJagbIBAlOTCA IPYr HA Apyra u jAaioT Gojee wiu MeHee pas-
MBITYI0O KapTHHY. S

Ecan noBepxHOCTb, -Ha KOTOPOH HabaiofaeTcs «3aiuyuK», HAXOAUTCA
JaleKo oT 3epkana, To GopMa CBeTNIOro mATHa He GylAeT 3aBHCETh OT
¢opmer 3epkana. ToabkO Ha HEGOJBLIOM PAaCCTOSHHH OT 3epKaJa MATHO
6ynetr Bce e mepenasaTbh ¢opMy 3epKana, TaK Kak YIasl, MOJ KOTO-
PBHIMH NMaJalOT Ha 3epKafo JY4YH OT pasauuHbIX yuacTkoB CoaHna, Mano
OTJIMYAIOTCA ADPYr OT ApYyra.

679. OTpaxeHHblii neH3ax Mbl BHIMM TaK, Kak ecaH Gbl MBI CMO-
TPeau Ha Hero U3 TOYKH, PACMOJOXKEHHOH IOJ NMOBEPXHOCTbIO BOABI Ha
PAacCTOSHUM, PABHOM paccTosHUI0 O6bekTHBa (oTOammapara OT BOJHL

680, Mao6paxenne npsiMoit AB 6ynmeT BuAHO LEJHKOM TOJbKO HpH
PacmoNoXeHuu TJa3a BHYTDH BalITPUXOBAHHOH o6aacTh Ha puc. 495.

2, Nl

N S~
: N\

Puc. 495.

681. [pu nBuxenuu sepkana MN mo HampaBieHHIO K CTeHe MOJO-
sweHue «3afiuuka» AB Ha cTeHe, KaKk HemOCPeICTBEHHO BHIHO U3
‘puc. 496, 6ynet HeuaMeHHO (S; H S; — U306paeHHss UCTOUHHKA S NPH
IBYX mojoxeHusix 3epkana: MN u M'N’).

Pa3mepn «3aiiuuka» Takke He OYIYT MEHAThbCH, OCTaBasiCh BCe
BpeMsi paBHBIMHU YIBOEGHHBIM pa3MepaM 3epKaia.

682. Ecau npenebGpeub NOTEPSIMHM NPH OTPAXKEHHH, TO OCBELIEH-
HOCTb «3aiiuuKa» GyzeT Bceria B 4 pasa MeHbllle, 4YeM OCBELIEHHOCThb
3epkana. B To e BpeMs OCBELIEHHOCTb 3€pKala MEHSETCH BBHIY H3-
MEHEHHsl PACCTOSIHUS OT JaMMmbl 10 3epKaja M U3MEHEeHds YIia MajeHus
ayqed. [lns MaJeHbKOro 3epkaia Hau6Goabilas OCBELIEHHOCTb OYneT mpu

95 B. B. ByxoBlleB H Inp. 385



PACCTOHUM 3epKafa OT CTeHH [ = V% d, roe d — paccToaHHe OT HCTOU-
HHKa CBeTa 0 TOH TOYKM CTeHbl, K KOTOPOH MPUOAHKAETCH 3ePKaC
683. Ipu noBopoTe 3epkaia Ha yroa a OTPAKEHHBIH JYU OKaxeTc:
MOBEPHYTHIM Ha 2, TaK Kak yroa MaieHHs BO3pAcTaeT Ha o H Ha
CTOJBKO e BO3pacTaeT yroa oTpameHus. CiueloBaTeJbHO, YFJIOBa
CKOPOCTb BpAlliGHHA OTPAXEHHOro ayua o= 2zn-.2, Jluxeiinas cko-
POCTb ABHWEHHS «3ailunka» Mo 9KpaHy v = 4nnR =~ 62,8 u/cex.

\

Puc. 496.

684. a) Jlyu, oTpaxeHHblfi OT nepBoro 3epkana, COCTaBJseT C ay-
4OM MajfalouuM yroi 2¢, rie ¢ — yroa mnageHus. 3a BpeMa ! 3epkano
NOBepHETCA Ha Yroa of, U HOBHIH yroJ NnajeHus CTaHeT PaBHHM a -} of.
Takum xe Oymer u yron oTpameHus. Ciel0BaTenbHO, Yrod Mexay
JAYYOM MAHAIOIKM H JYYOM OTPAXEHHBIM yBeaHUHTC Ha 20f, T. e. OT-
PaeHHBI JyY MOBepHeTCH Ha yroa 2of.

BBupy oToro yroa mnameHis Ha BTOPOe 3epKaJjo, eciaun Gbl OHO He

Bpamanoch, cocTaBisa 6n 8+ 2wf, rne § — yron majeHus Ipu Hemo-
IBMXHBIX auckax. Ho 3a Bpems f 3epkajo Takke NOBOpauHBaeTCs Ha
yroa of, IOSTOMY YroxX HafeHus cTaHoBHTCs paBHbIM § -+ 3w?. TakoB ke
u yroa otpaxenus. ClenoBatenbHo, Nocle IBYX OTpaxeHui ayd mo-
BepHeTCs Ha yroa 3of OT CBOEro HaNpaBJEHHS NDH HENONBHMCHBIX
sepkanax. [locae Tpex oTpawesuit lJiyu noBepHeTcsi Ha ~Swf, nocuxe
n otpaxeHuii —Ha (2n'—1)-2wf. Takum 06pas3oM, ero yriosas CKo-
poctb Gymer Q = (2n—1)- 2.
. 6) MsobpaxeHne B 3epkaje, yAaislomeMCs OT HCTOYHHMKA CO CKO-
pocThio v, OynaeT YyXaudTbCs OT HCTOYHHKA CO CKOPOCTbIO 2v, a 0T
BTOPOrO 3epKala CO CkopocTbio 3u. IlosTomy BTOpOEe u306pa-
MeHUe [BIKETCE CO- CKOPOCTbIO 3U OTHOCHTEILHO BTOPOro 3ep-
Kana U CO CKOPOCTbI0 4v OTHOCHTeNbHO HCTOUHHKA. CKOPOCTb TpeThb-
ero u3o6paxeHns OTHOCHTENBHO HCTOUHHMKA GyneT 6v, a CKOPOCTb n-ro
paBHa 2nv. .

685. a) [Ipn moBOpOTe NMepBOro 3epKaia Ha yroa wf OTPaMeHHbIH
Ayu mnoBepHeTcs Ha yroa 2of (cM. pemeHue 3ajaun 684). Caerosa-
TelbHO, YBEJAUIUTCS Ha 20f YyrOA MajeHus Ha BTOPOE 3ePKaio, H, ecid 6n
OHO He BpAllalOCh, YrOd OTPAXKEHUA .TAKKE YBEAUYHJICH Obl Ha 2uf.
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flocne ABYX oTpameHu#t Nyd IOBepHYJIcS GH NO CPAaBHEHHIO ¢O ciy-
YyaeM HENMOABIMXHBIX 3epkaj Ha yroa 2of. ’

OJnHaKo BCJEACTBHE BpALIEHUs BTOPOro 3epKaja yroJ mageHus Jyya
Ha Hero 3a BpeMs f yMeHbuIaeTcs Ha of. HacTonbko e yMeHbmmaercs
yroa OTpaxeHHd, MOITOMY OTPANKEHHBIH JAyY MOHZET MO TOMY Xe Ha-
[OpaBJeHHIO, KaK U B ClydYyae HEMOABHXHBIX JAMCKOB.

TMockoabKy Takoe pacCy:JeHHe MOXKHO IPOBECTH NJf JIOObIX IBYX
MOCJAENOBaTENbHEIX OTPAXEHHH, YrJaoBas CKODOCTb BpALIEHHA Jyda,
HCNBITABIIETO 72 OTpaxeHui, 6yxner:

=0, ecan n 4eTHOe,
Q=20, ecau n HeYeTHOe.

6) IlepBoe n3o6paxeHHe yaalfeTCs OT HCTOYHHKA CO CKOPOCTHIO 20,
a’ OT BTOPOTO 3epKana co ckopocTblo v. CrenoBarenbHO, BTOPOE H30-
6GpaKeHHe NBHKETCA OTHOCHTENbHO BTOPOrO 3epKajia CO CKOPOCTbIO — U,
T. €. ABJAETCHA HEMOABMMHBLIM IO OTHOIIEHHIO K HCTOYHHKY.

" TIlpomomxas paccyxpeHue pajee, HaljpeM, 4TO MCKOMas JuHeiiHas
CKOpPOCTb n-ro Hu3obpaxeHus O6yleT paBHa HYJdIO, eCAd n YeTHOe,
H paBHa 20, eCiH n HeYeTHOe.

686. OtpaxeHHblt oT 3epkana ON Jayu o6pasyeT ¢ NagalIUM
aAydoM yroa ¢ (cM. puc. 240), He 3aBucAwWMi OT yraa nagexusa i. Hei-
CTBUTEJbHO,-KaK BUAHO. U3 Tpeyroabuuka ABC ¢ = 180° —2 (i} r).
C npyroii cTopofint, B Tpeyroabiuke OAB a - (90°—i) - (90°—r) =180°.
Orciona ¢ = 180° — 22 = 60°. [Ipu BpaieHun 3epkaja HamnpasjeHHE
OTPAXEHHOr0 Jyda He MeHsSeTcs.

CuenoBaTensHo, ecau nomaBmuii Ha 3epkano OM ayd oTpasuTcs
ot 3epkana ON, T0O OH 06s3aTeqbHO mMOMaieT B MpueMHHK. -Kak He-
TPYAHO BHAEeTb u3 puC. 497, Ha KOTOPOM u306paxeHb JABa KPakHHX

l//i 7,
S MN / S

~

NSNS

S

> N
Puc. 497.

GCACKEHHs 3epKal, NPH KOTOPHIX Jyd momajnaer B mpuemuuk (OM,
ON u OM’, ON’), 3T0 TMpOMCXOIUT Ha mpoTmieHHH !/; oGopora.
TMostoMy !/ wacTb Bcell 3HepruM JydYa NIomajaerT B IPHEMHHK 3a
BpeMs OHOrO 060pOTa, a TaKke M 3a JOCTaTOYHO GOabuIOH mpoMme-
JKYTOK BPEMEHH.

687. Her, Tax kak B ria3 6yayT momajath JyuH, Aaloliué usoGpa-
JKEHHe TOJbKO MAaJBIX y49acTKOB Kaipa (cM. puc. 498, Ha KOTOpOM H30-
Gpaxcen xoj Jyueid OT KpaiHuX yuacTkoB kaipa A u B).
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688, 4 2

689. Us pasenctBa rtpeéyronshukos SOA, SO_B, S;'OA, S;OB
caenyer (puc. 499), uTO MCTOUHUK CBeTa S, €ro 'u306pa)xeﬂne S;
B sepkaine OB u usobpaxenue S;’ B 3epkaje OA nexaT Ha OKDYKHOCTH

A

4

A

b
V ¥ A Z
Puc. 498.

¢ uentpom B Touke O. / S;’OS =/ SOS{ = ¢. MHHMBI# HETOYHMK S;

! B -
orpaxaerca B 3epkane AQ, naBas usobpaxcenue S,, Jexaiee Ha Tol xe
OKPYXHOCTH Ha PpacCTOSIHHM 2¢ IYyroBHIX TIPagycoB OT UCTOUHHKA S.

”n n
TouHo Tak e obpasyercs usoOpaxeHue S, MHHMOrO MCTOUHHKA S

B 3epkaie OB.

[Tponomkas nocTpoeHue Hajblie, MOJydaeM TpeTbH H3oOpaxe-
n 1
uug Sy U Sz, OTCTOAIME OT UCTOUHHMKA Ha 3¢ rpalycoB, yeTBepTHeE S,

Puc. 499.

n S, (orcrosmme Ha 4¢ rpa-

IyCOB) M T. ..
Ecau  uucio n  uyetHoe

(n=2k), 10 H306paxeHue S,'z
cosmazer ¢ S, u Gyxer Ha-

XONHTbCA HA ONHOM JHaMeTpe
¢ ucrouHukoM. Bcero, Takum
o6pasoM, Gyzer 2k —1=n—1
1306 paxeHuil.

Ecit ke n  HeweTHoe
(n=2i-+1), 10, Kak Jerko
y6enurbcs, i-e usoGpaxeHus Je-
HAT Ha NPONLOMKEHHSX 3epkan
M, CJIeIOBaTeNbHO, COBNAJAIOT
¢ ({+1)-Mu u BceMu nocie-
aywmumH. [loaToMy Bcero uso-

- 6paxenuit Oyzmer 2i, T. e. no-

npexHeMy n— 1.
690. Vcnoabsys pemeHue
3amauu 689, moctpouM mocaeno-

BaTEAbHO NepBbie, BTOpPbie, TPETbH U T. N. U300paXeHHUss MCTOYHHKA S
B 3epkanax (puc. 500). Bce oHu OyayT JnexmaTb Ha OKPYXHOCTH C pa-
auycom OS u nentpom B Touke O. Ecnn a — nenoe uncio, 1o nocaex-
uue i-e uso6paweHus au6o nomagyt B Touku C u D nepeceueHus
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OKDYHOCTH € HPOAOMKERHAMH Sepkan, Aubo cosnagyr ¢ rouxoil P,
nHaMeTPanbHO NMPOTHBONONOKHON ucTouHnKy. B ToM u B Apyroy cay-
9ae 4HcAO0 H3oOpamkeHuHt Gy- : - s :
netr a—1. ..

Ecan xe 2 He nenoe, Ha-
npnmep a =2+ § rie§ < |,
a {~mnuenoe WHCAO, TO MNO-
cilenHue i-e H306pameHus 65-
nyt aewatb Ha myre CFD,
HaxonsIeHCcA NO3aAH KaK nmep=
BOrO, TaK ¥ BTOPOTO 3epKana,
M, ClNelOBaTeNbHO, HKadbHeil-
muX OoTpaweHult He G6yner.
Iostomy ofimee 9HCAO H30-
Gpawenuit 6yner pasHo 20

691, noc?oum u3o6pa-«
weHnue Touku B B 3epxane bd
(puc. 501). [danee' crpoum
usobpaxenne B, B3epkane cd.
By —n3obpaxenue By B sep-
Kane ac, B,—usobpaxenne
B; B 3epkane ab.

CoeaunuM Toukn A u B,,
C —rtouka mnepecedeHus ab Pue. 500
¢ annne#t AB,. W3 B; npo- ‘
BoauM -nuHuio ByC, Touky D negeceqemm STOM AMHHH C aC COeMUHHM
¢ By, E coenunum ¢ By, a Fc B.

Moxuo yrBepikaath, 4T0 nomadan aunus ACDEFB ectb uckomas
Tpaextopun ayda. [HefictBureabo, Tax kak A B3CB, pasHoGeapeHHLH,

D ectb orpaxeHue ayda AC. ’

: 4
M
\\ .
\\\ -
\\\
\\ R
‘ il 5
""""""" Z -
/// A 8 V4
- <"
/// ;
7~
/// ¢ [ \\\
P o B, g,
5,
Prc. 501,

Aunasornuno MmowHo yGeautbcs, uto DE ectb orpasenne .CD
T R . .
Jaunoe pemenue 3allaun He ABAAETCA ENUHCTBEHHHIM, TaK KaK
NepBOHAYAALHO Nyd He 06s3aTeAbHO HANpPaBAATb HA 3epkano ab.
© 692, Kospdunuent orpaxeHnus cBeTa OT MOBEPXHOCTH BOAM yObie
BAaeT ¢ yMeHblIEHHEM Yriaa NajeHud.

OC w = Wl ol 389



‘Ecan #abaonaresb CMOTPHUT BHH3, TO B €ro rias nomajaioT Ay,
QTPaeHHBIE TOJ MaakiMu yraamu. -JIyud, OTpaeHHHeE OT yuacTKoB
MOpA y FOPH30HTA, MOMAJAOT B a3 NMoJ GONbIIHMH. YriaMH.

sini :
693, CorsacHo 3aKOHY NpPeJIOMJIEHHS T (puc. 502). ITo Bbi-
sinr 1
XOAe M3 NIACTHHKH - = —. IepemHOXaf 5TH BHPAKEHHSH, NONY-
: G ey 1 o L .
4uM; sini=sinij, T. e. BHIXOZAWHH U3 naacTuuku Ayy CD napannenex
44 fe— 2~
{ —
T
VNS
N 7
o ; '
- ~ 4]
£
N
N
\\
a ” \\
N D
\\
\ S
Puc. 502.

napaomemMy AB. Kak Bunio us ueprewa, a =I!—r. Hckomoe cmeme-
HHe ayda x =EC=BCsin(i—r).

Tak xak BC = s @
dsin(i—r) . cos i
x=— "2 =gdsini|l ———mm——].
cosr ( an‘—slnzi)

MaxkcuManbHoe cMelleHue, paBHoe d, Gyxer mpu i->90°.
694, Yroa maneuus ayua Ha rpaun AC u BC pasen 45°. laa nox-

HOTO BHYTPEHHEro OTpayeHus Heo6XoAuMO, 4TOGH sinj > '

Orciona n>V 2 ~ 14.

695. Yroa mamenuss ayua Ha rpanb BC paBeH MCKOMOMY yray .
Jlas Toro uTOQGH Jyu MOJHOCTBIO OTPa3uics oT rpaun BC, Heo6XoxHMO,
4TO6B yroa o Gbl1 6oJblie NpPeAeabHOrO.

-

. . n
CaepoBarteabHo, Sina > -n—z » TI€ ny — NOKasareab HNpEJIOMJIAEHUS
1

BOJHL. '

Orciofa a > 62° 307,

696. Jt0 sBAeHME ' He UYTO HHOE, KaK MHPAX, KOTODHIi 4acTO Ha-
6atofaeTcas B NMyCTHIHAX.

-
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Harperuit ciioft- Bo3nyxa, HemnocpeicTBEHHO npdneralomuu K ac-
danbTy, HMeeT NOKa3aTelb NPEJOMACHUS MeHbIIHH, YeM y BhllIeaewa-
LMX caA0eB. BeaexcTBue sTOro NPOUCXOAHT MOAHOS BHYTPEHHEs OTpa-
MxeHHe H acdaabT KaWeTCss CTOMb e XOPOLIO OTPAXAoW4M CBET, Kak
H NMOBEPXHOCTh BOAH.

697. Paso6beM NAACTHHY HA MHOXECTBO TOHKHX IJIAaCTHHOK CTOJIb
Majnof TOJUIMHBL, YTOOBI B Npelenax Kauaod NJAACTUHKH MOXHO Oulio
CYHTaTh IOKa3aTedb NpPeNOMACHUS NMOCTOAHHOH BeauuuHoi (puc. 503).

4

N
. ,

P Y

Sy

”

]

Pic. 503.

I'Ipennouomnu, YTO Jy4 BXOAUT B INJAACTHHY H3 Cpeibl C IOKa3a-
TeJeM TMpPeJOMJEHHA g5, @ BBIXOAUT H3 MNJAACTUHBI B CPEeAy C Noka3a-
TEJEeM INpPEJOMICHHA Nji.

Torna coraacHo 33aKOHY , IIpEJOMACHUA

.

sina _ n
sinf
sinf _ n’
siny.~ n; '
» siny n”
sind ~ n’’
sintp ny
sing ™’
sinE _ ng

sinx ny,
TlepeMHOXKHB 3TH PaBEHCTBA, MOMYYiM:
sina . n,
) sinx ~ np
»
26 301



CneroBaTenbHO. YroA, NOA KOTODHM JyH BBHifeT H3 NAaCTHHH,
[Ny
x = arcsin (—° sin a)
n,(
3aBMCHT TOJbKO OT yraa najeHus Ay4a HAa MAAaCTHHY M OT nokasareaedt

npeAOMJAeHHS Cped, MO0 OGEMM CTOPOHaM NAACTHHH. B YacTHOCTH, ecau
ny=ng, 10 X=a. s

v -

. Puc. 504.

Boo6wme yroa 6 HakjiOHa aywa Kk BepTHKajJH CBA3aH C MOKa3aTeqaeM
mpeaoMAeHHs n B Mo6oH TOUKE NAACTMHW COOTHOMEeHHeM 7 sin 0=
= const = ny sina. Ecau rae-an60 BHYTPH NJAACTHHH NOKasaTeab npe-
JOMAEHHS NOCTHTHET 3HAYEHHA N = N, Sin g, TO MPOH3OHAET NMONHOE BHY-
TpenHee oTpaxeHne, B sToM ciydwae ayu BHiiZeT H3 NAACTHHH B Cpely
NMOA TEM Xe YrJOM @, NOX KOTOPHM OH BOlleA B MAACTHHY (pHC. 504).

. 698, MuHMManbHOE KOJHYECTBO BOIH, ONpelenseMoe YpOBHEM X
(puc. -505), MowHO Ha#iTH u3’ TpeyroavHuxka MNF. NF=x—b=

\ | = xigr. U3 sakona npeaomaenus
. sini
AN : 0 sinr = e
j:” . CrenoBarennHo, .
\ . P TP
7 b bV n2 .sln’z ~
-1 7 l—tgr V n* —sin?i —sini
, = N = 27 cu,
: \\ . 4 - -
m— o —
A== 7 rax xalfl—45,an=3.
Puc. 505. Heo6xomumbit o6beM Boam V =

= xa? ~ 43,2 2.
699, B raa3 monanamlT JAyYH, MAyIIHE OT NPOH3BOJBHOR TOUKHM
aua C yskuMm nydakoM. OHH KaXyTCA IAa3y BHXOAAUIHMH H3 TOukH C'
(puc. 506). Tax kax Ai n Ar BecbMa MaiH, TO MOXHO 3alHCaTh:

AD = AC-Ar=—1_ar,
cosr

AD' = AC' Al = " s,
COs ¢
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Mpupasuusan 3Havenus AB us tpeyroasiukos ABD u ABD’,

HMeeM: H A
) cos?r Ar= cos?{ AL

= . . Al
Ucnoab3ys 3akOH NpenOMAeHHA, MOXHO HaiTH OTHOMEHHE A Ueite

CTBHTEALHO,
sini sin (I -+ Ai)
Y sin(r + Ar)—n'
vz
A
//1 4 7 V4
4 o,
U7
b o TS
1’, /’/
/I //
I/ I,’ ”
7/ .
ot
,//
6"
Adr
c
Pyo. 506.

VuntuBad, 9T0 Al ¥ Ar Main, HMeeM:
sinAl ~ Al, sinAr =~ Ar, cosAi cosAr =1,
[osToMy HOCAEAHEe PABEHCTBO MOXHO MEpenucarb Tak:
sini4cosi-Al=nsinr-ncosr.Ar. A

O'rc;o ia Al =n cosr
Ma 37 cos i

Hue, cBAsniBaomee H u hk, Hafinem:

. Moncrasnss ganHOe ‘BHpaweHHe B COOTHOIIE-

Hcos®t H cosd!
h———— =
ncosdr n 1 sin?{ \%
. - n’ )

Mpu i=0 h=-%1-, 1. e. ray6uHa Kawkercs yMeHbimeHHo#t B n pas,

C pocroM i h y6mBaer. INpumepHaa 3aBUCHMOCTb Kaxymefics rayGHHE
oT yraa [ u3o0paxena Ha puc. 507, ['1a3 HaGmiofaTeAs HAXOAUTCA HAX
Touko#i A aHa BoxmoeMa. :

700. ¢ = 120°
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701, Xon nyua B npuaMe uap6paxen Ha puc. 508. Mexny yraamu a
H B cymecTByeT oyeBuiHas CBa3b: 2¢-4 f = 180°, a = 28.

Orciona a = 72° § = 36°

702, Xop -Aiyua B mpu3Me H3o6pa-
xed Ha puc. 509. Utobw He mnpo-
H30IIJIO TOJHOTO BHYTPEHHEro OTpaxe-
HHA Ha rlpauu BN, 1eo6x01uM0, YTOGbI

slnﬁgg. Kak BuaHO u3 wuepTexa,
=a—r. Caeposatennno, ueM 60Jb-

T3 ]
,———— = M e ——=
\\\ V" 77 -

X
/
/
/
-
NE
\
\

Puc. 507. Puc. 508.

we 7, TeM Gojblle JONYCTUMOe 3HayeHue a. MaxcuMaibHOe r onpe-
JLensieTcs yCaAOBHEM: slnr=7l— (yroa maaenus 90°).

Ortciofa ap,y = 2 arcsin —§-z 83° 40’

74

Puc. 509. Puc. 510.

703. PaccmarpuBas tpeyroabHuku ABC, AMC u ADC (puc. 510),
HETPyAHO y6eautbesi, 9T0 r-+ry=¢; Y=a-}+ 8 —¢. [lo 3akoHy npe-
AOMAEHHA

sina sinr,
=n, -
sinr sinf

=1
-



Peman NoayueHHYI0 CHCTEMY ypaBHeHuit, HaizeM, 4T0.

p=atf—1

3 sina 1 2 1
= ing ‘/{ SR GrE=D T EEr= ]

704, Tlo 'ycnoBuio 3ajauu JAyd Najaiolui M Jayd, npomexmni
uepe3 Npu3My, B3aHMHO NepneHAHKyaapHu. CaegoBarenbto, /¢ = /. ¢,
a Takke / 1= / B (puc. 511). Cymma yraoB uetTnipexyronabHuka AKMN

Puc. 511.

pasua 360°. MostoMy £ KMN =90° u ays KM napaer na rpass BC
nox yraom 45°. 3nas yraw Tpeyroabnuka KBM, HeTpyaHo Haiitd, 4TO

sina
B = 30°. Ilo 3akoHy mpeaOMiaeHHSs SIng = n. CieoBaTelbHO,

‘sina=05n u a=arcsin0,5n.

Tak kak nonHOe BHyTpeHHee oTpaweHue nox yraom 45° Habmofaercs
TOABKO NMpPH n>V 2, 10 yroa a nexur B npexenax45°<< a < 90°

705, Bymara vacTHuHO mpemyckaer cBeT. OJXHaKO BCAEACTBHe ee
BOMOKHHCTOTO CTPOEHUS M GOJABIIOrO 4YHCJAa NOD paccessiHHe CBeTa
BO BCe CTOPOHBl OueHb Beauxo. I103TOMy mpouecTb TEKCT HEBO3MOXKHO.

Kae#t uau Boja, 3amoJHAsA NOPH, YMEHbUIAIOT paccesiHie CBETa,
TaK KaK HX IOKa3aTelb NpeJoMJeHHs GJM30K K NMOKa3aTeJlo NpenoMies
Hus Gymaru. CBeT HauMHAeT NMPOXOAMTh CKBO3b G6yMary, He HCNHTHIBaf
3HAYMTEAbHBIX OTKJOHeHuit. BcjexcTBue 3TOrO TEKCT JErKO NMPOYECTb.

§ 30. Jluu3nl U chepuueckue 3epkaja
7%. n= 1’5.
707. f =2R. .
708, BuinykJas NOBEPXHOCTb HMeeT PaiuyC KpPuBM3HBI R, =6 C#,

Boruyrtas — R, =12 cu.
709. B nepBoM cayuae oxycHOe paccTosHHe onpejeasercs no ¢op-

e 1 _(n 1,1
7= (=) (& + %)

395



Tak kak B nycrore ¢okycHoe pPacCTOSHHE NHH3H PaBHO f, 10

. Orciona f.=-(£—;-:&f-=90:cx.
i

,nl‘

1 1 ) 1
& TR TG=DT

Bo BTOpOM cayuae uckomoe OKyCHOe pacCTOsHHE

fa=(Ln—.—1M-=—-102 CM.

——1
ny
Jlunaa Gyaer paccemBaoIeii.

710, Kak -nokasaHo B pemennu 3agasu 709,
ny(m —1)
D (n;—ny)

flo= fDn,
2= f D + 1— n;

—-_—f=
O1ciona
~ 1,67.

711, Uso6paxenne Gyser B m -} | pa3 MeHbIme caMoro mpeaMera.

712, JIaMnowKy HYKHQ OTONBHHYTb OT JAHH3M Ha 2 M.

713. OueBnaHO, 9TO OXHO H3 H300paweHuit Gymer MuuMbiM. [lo-
9TOMY, 06O3Hauas uYepe3 4, H @, PACCTOAHUA OT HCTOYHHKOB CBETa
JI0 NHMH3M, a uepes b; M by pacCTOSAHHA OT JAMH3HW 1O M306paxeHwuii,
HMeeM; ‘

. B 1

A IS WU T §
a, by r’ 02+bz r’

‘TIpHYeM NOQ YCAOBHAM Safaun a,-}as==1I; b, = b,. Pemas nanuyio
CHCTEMY YpaBHEHHH, NMOJy4HM:

/i)

JluHza momkHa moMematbca Ha paccrosanuu 6 cu OT_omHOro HcTOu-
Huka u 18 cu ot mpyroro.
714. pumensas kK o6ouM caydasM GOpMyay . AHH3H, MOAYUHM:

1 1 1 1 1 1
ate =7 Tt =T

INo ycnosuio sanauu
a2='a,—|-l; —_—— kl=3

(yBe/HueHHe B HEPBOM Cayuae);

(yBeanuenHe BO BTOPOM Ciyuae).
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Otciona f=7% k‘k; 1=9cn

1= x2 ‘
715, 1) . Xon ayueii B RaHHOM cayuae H300pameH Ha Bnc. 512, a.
Ucnoap3ys o6paTHMOCTb CBETOBHIX MYy4KOB, MOXHO TOuKy B paccmar-
PHBaThb KaK MCTOYHHK CBET3, a TOYKY A — kak H3oGpaxeHue.

Pac. 512.
Torna no dopmyne AHH3H
1 1.1
- a b r’
Orciofa f = aa.b_ =20 cx.

— 0 8

2) Xon ayueit lmaoﬁpamm Ha puc. 512,6. B panHoM cayuae m
uaobpaxenue (Touka A) H HCTOUHUMK (TOUKa B) ABAAOTCA MHHMBIMH,
Ilo dpopmyae auH3N

1 _1__1
a, b f°
Orciona f = a-,'l: b=l2 CAM.

716, Ha ocHoBanHH GOpMyAH AHH3L
1 1 1
sta=a=7
Tlie a— paccTOSHMe MEeXAY AUH3OH M Aamnoukoft, OTciona
a*—ad+4df=0.

Pewas nanHoe ypaBHeHHe, MOAydHM:

d d?
a:=-§—:|: l/T——dfo

CrenoBaTtenbHO, BO3MOXHHK JBa MOJOXEHHA JHH3N: HA PACCTOSHHH
a, =70 cx OT JaMNOYKH M Ha PacCTOAHHH ap = 30 cau.

Mpu f/ =26 cx# oTueTaHBOro H3o6pakeHHs Ha skpaue He GyzeT
TpH NOGHX MONOKEHHAX AHH3M, TaK KaK A NOAYYCHHS H300paMEHHs
Heo6XoAuMO, 4TOOH d > 4f.
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F hy b '
717. B nepsoM caydae WI=7|' , Tle a; M b, — paccToanus or
! . 1
mpenMeTa M HM306paxeHusa 10 JMHSH. Bo BTOPOM caywae cooTBet-

crsenno 2= b2
H as °
Kak BbiTekaer u3 pewenus 3agauu 716, a, = b; u b, = a,. Caeno-

BaTeJbHO,
H=Vhh,.

718. Ha ocHoBanuy dopMyast sepkana

Puc. 513.

sagaux B 1,5 pasa GoJplie YrJAOBBHIX DPa3MepoB H306paweHHA B MO~
ckoM 3epkane: § = 1,5¢ (puc. 513).
OueBuaHQ, uTO

h H
tg o= -Q—a- , a tgﬂ = m .
Mpu h<€ 2z a u B Maspt. JIA9 MalbX yrios

H h
—m ~ 1,5-27.

H " 3
Wckaouas u3 ypaBHeHuil HensBecTHbe T H b, Haiigem: f=7a.
CaenoBatenbho, R=2f=3a="06 .
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N

L

/ / bl

A /'-I'P/,‘ a

719, Uckomoe mnocrpoenne n3obpaxeHo na puc. 514. IMpopomkum
AB 10 mepeceuenns c¢ QokaabHOH naockocThio JauH3Bl NN. Tlyuok

LA

N
Puc. 514.
—"’75
/ = j
- F 0 F
Puc. 515.
- Vi
AN
M . \\‘~ /VZ
F / £

JL -

Puc. 516.

napajieNbHHX Jydeit mocie NpeNOMJAEHHS B JHH3E MAET TakuM o6pa-
30M, 9TO TIPOLOMKEHHS NPENOMJAECHHHIX Ay9eH NOMKHBEI NepeceKarbcs
B F', Jlya F’O ne npeaomasercsa. CaeloBaTenbHo, X0 JHH3HW aya CA,
nonajalomuii B Touky A, maer mapaaneabto F’/O.
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720, Ecaw A —ucTouHuk, 8 B — u3oGpaxeHue, To aun3a co6upaio-
mas. [loaoxenne onTudeckoro ueHTpa AuH3H O H ee ¢oOkycoB F Hae.
XOJHTCH NOCTPOEHHEM, H306paxeHHHM Ha pHC. 516.

Ecau B — ucrounuk, a A — n3obpaikenne, TO JAHH3a pacCeHBaio-
masn. CooTBeTCTBylOIEe NOCTPOEHHE HKaHO HA puc. 516.

721, Lentp annan O — TOuka mepecevenus npaMux SS’ u NN,
POoKycH JMerko HaXOAATCA NMOCTpOeHHeM Aywel, MapanieJbHHIX TIaBHOH
onruveckoit ocu (puc. 517). i

RS
™
YR
/
/
/
N

Puc. 517.

722. Onyctus nepnenukyasp BO Ha_ npamyo NN, Haxomum
TouKy O — onTHuecKMi UeHTp JauH3W (puc. 518). INpoBonum ﬂOGO‘IHglO
onrtuyeckyo ocb DO, napaaneasnyio ayay AB. IIpoxomxum npamyio BC
1o nepecegenns ¢ DO B touke E, newameil B okaabHol maockocTH,

‘ : OnyctuB H3 E meprneHauKyasap Ha
N|N,, naiigeM 1edxy F — onun -u3

V4 raasHux $oxycoB anu3n, Hcnoab-
\\ sya cBolicTBO OOGpaTHMOCTH Jyua,
. (74 aQHAAOrHYHHM 06Pa3oM MOXHO HalTH
7 apyroit raasuui#t dokyc F,.
¥ s 723. HsoGpaienne S’ Moxer
, F o #;  OHTb neHCTBATENbHHIM HIH MHHMBIM.
B o6oux caydasx Aaf HaxXOWAEHHS
NONOXEHHA MCTOUHMKA HpOBejeM
A npousBoabHuil Ay ADS’ u napan-
NeaLHY0 eMy NOGOYHYIO0 ONITHIECKY IO
Puc. 518. ocs BOC (puc. 519). Coenunup npa-
MHMH TOYKH mepecedenus B u C
(noGouHo#t ocH ¢ ¢OKAABHBIMH IIOCKOCTAMH) C Toukoi D, HaiigeM
MO/NOMEHHAA HCTOYHHKA S, (ecanm u3o6pawkenHHe S’ AeHCTBHTENbHOE)
u S, (ecan nzobpawenne S’ MHuMOe). - )
724, Bocnonb3oBaBUIHCh TEM, 4TO JAy4Y, Najaoimuii Ha sepkano
B €ro mojioce, OTPa3UTCA CHMMETPHIHO OTHOCHTENbLHO IMaBHOH onTHYE-
CKOit OCH, HOCTPOUM CHMMETPHUHYIO ¢ S’ TOUKYy S; M npoBefeM aAyd SS;
IO nepecedeHHs ¢ ocblo B TOouke P (pHc. 920). dta TOuKa H OyAer
ABAATbCA DOJIOCOM -3epKaja.
Ontuaeckufi neHtp C- 3epkaja, OYeBHAHO, MOXeT OWTh HailaeH
KaK TOYKa mepecedenus aywa SS’ c ocbio NN'.
Pokyc Halizercs O6HIYHLIM MOCTPOEHHEM Ayda SM, mapanieabHOro
OCH, KOTODH, OTpa3HBIUMCH, AOMKEH NPOHTH depe3 dokyc F (nexa-
mui Ha onTHueckoll ocu sepkana) u uepes S’s
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“725. -a) Tloctpous, kax w B pemeHun 3axaau 724, ayw BAC, mait-
aem touky C (onrudeckuit meHTp 3epkana) (puc. 521, a). INomoc P
MOXHO HaiTH, NOCTPOMB € TNOMOINBIO 'CUMMETPHIHON TOukH A’ Xof

N
A~
v/
g
/ ‘S’z 7 !
S, F Y £ s
Va P~
v
Puc. 519.

orpaxenHoro B moaioce ayia APA’. Tlonoxenue goxyca sepxana F
HaizleTca C MOMOMBI0 OOGHYHOrO HOCTPOEHHA Jyda AIJF. napaanenb-
HOro OCH. ' ’

6}' AnanbruiHMM NOCTPOEHMEM HAXOAHM LEeHTp 3epkata C u no-
awoc £ (puc. 521, 6). Jlyn BM, orpasuBumuch, mnoiiier napaaieabHo

g V4

5
c o

5/; 17 N

/s

Puc. 520

onrtuueckoit ocu sepkana. IlosToMy naa HaxomaeHus ¢okyca mpensa-
puTeNbHO HaxXOAWM TOUKY nepecedyenus M npamoit AM, mapaaneabnoit
onTHIeCKOH OCH, C 3epKajioM, a 3aTeM npoxomkaeM BM ao nepeceue-
Hua ¢ ocelo B dokyce F, ' :

726. a) Jlyun, oTpaieHHHE OT MJIOCKOrO 3epKana, yBEAHUHBAIOT
OCBellleHHOCTb B HeHTpe skpaHa. Haauude sepkana ‘skBHBanAeHTHO mo-
SIBJICHUIO- HOBOTO HCTOMHHKA (C TOH Ke CHAOH CBeTa), PacMoMOKEHHOro
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OT 9KpaHa Ha paccTOAHHM B. 3 pasa 6oablleM, YeM NepBHA HCTOUHHK.
IostoMy ocBeleHHOCTb AOMKHA YBEAHUHTHCA. HA !/ ToOll OCBeweH-
HocTH, KOTOpas Gblaa paHbliue;

E,=25 ax.

6) BoruyTtoe 3epxano pacnolOXeHO TaK, YTO HCTOUHHK HAXORHTCA
B ero ¢okyce. Jlyuu mocae oTpaseHHs OT 3epkada MAYT Mapanielb-
HbIM MyukoM. OcBeleHHOCTb 0 OCH MyYKa NapajielbHbIX JAyueil BCIOLY
OJlMHAKOBA M PaBHa OCBELIEHHOCTH, - CO31aBaEMOH TOUEUHHIM HCTOYHH-
KOM B Oanmxaiimed k HeMy Touké 3epkana. IloiHas OCBEIIEHHOCTb

5

Puc. 521.

B LEHTPE O9KpaHa paBHA CyMMe OCBEILIEHHOCTeH, CO3TAHHLIX CaMHM
HCTOYHHKOM B LEHTPE SKPaHa M OTPAKEHHBIMH JyyYaMu:

Ep=2.225 ax = 4,5 ax.

B) MHuMoe u3o6paxeHue TOYEUHOTO HCTOUHHKA B BBIMYKJIOM 3ep-
Kale HaXONUTCA HA pPAcCTOAHMH 2,57 OT sKpaHa (r — paccTosHHe OT
9KpaHa Ji0 Hcrounuka). CseroBo#t mnortox @, moceiaeMblii 3THM MHU-
MBIM HCTOYHHKOM, pPaBeH CBETOBOMY MOTOKY MCTHHHOrO HCTOYHHKa,
NajaoIeMy Ha 3epKaJo:

1o, = I,0,

Tak kax TeneCHHi yroa o, MOTOKAa, NaJaloIEro Ha 3epKajio OT
ucroynnka S (puc. 522), B ueThipe pa3a MeHbLIE TEJNECHOTO yriaa ,,
BHYTPU KOTOPOro PacHpPOCTPAHAIOTCA AyYH OT MHHUMOI'O HCTOYHHKA S,
TO cuaa cBeta [, MHUMOrO HCTOYHHMKA B 4YeTHIpe pasa MeHbIe CHIb
cBeta MCTOUHHKA S. I10sTOMy MHHMBIZ HMCTOYHMK CO3JaeT B LEHTpe
9KpaHa OCBEWIEHHOCTh B 4.(2,5)2 =25 .pa3 MeHblIyl0, YeM HCTHHHBI
ucrounnk. CaexoBatenbHo, E,= 2,34 axk.

727. Kaxapit y9acToK JAMH3BI CO3/laeT NojHoe M3obpaxeHnue Hesa-
BUCHMO OT JAPYrux. I109TOMYy HHKAaKHX NOJOC Ha M300paXeHHH He MO-
ayuntcsi. OHO mpocTo GyJeT MeHee SPKHM.
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728, Jlwo6oit yyacTOK JHH3M JaeT Takoe ke mo ¢opMe H30oGpame-
HHe, KaK M Bc JuH3A.  CJOXHYIO  JIHH3Y ‘MOXHO NOSTOMY PaccMaTpu-
BaTb KaK JBe JHH3K C PasHbIMH (OKYCHBIMH PAaCCTOAHHSMH, HO C 06-
muM onTHYeCKHM neHTpoM. COOTBETCTBEHHO STa JHH3a GyAeT AaBaTh

Puc, 522.

nBa usobpaxeHus: B Touke S; M B Touke S; (puc. 523). Ha skpanue,
PaCNoJOMEHHOM NEePNEeHAHKYAAPHO ONTHYECKOHX OCH B TOUKe S; Miau Sy,
H3obpaxenue WCTOUHHKA OyIeT OKPYXEHO CBETJBIM OpPEOoJIOM Jua-
MeTpa ab uaM, COOTBETCTBEHHO, c¢d. - E

Puc. 523.

729. Ilas nokasaTeqbCTBAa DPABEHCTBA BUAMMEIX Pa3MepoOB COJHEY-
HOTO IMCKAa Y CaMOFO FOPH30HTAa M BBICOKO HaX HUM HYXHO CIIPOEKTH-
POBaThb COJNHEUHBI JOMCK B TOM M JADYrOM cClydYae Ha JHCT OyMaru
C MOMOIIbI0 NIMHHODOKYCHOH JHUH3BL IIpH 3TOM JIMH3A M JHCT XOJKHBI
ObLITh TEpHEeHAMKYJAADHBI COJNHEYHbIM JyyaM. Jlunsa FromkHa OHTH
NAMHHODOKYCHON, Tak Kak pasMephl M306pa)XeHHS NMPONMOPLUOHAJbHBI
doKyCcHOMY PpacCTOAHHIO. :

Wsmepsas pasmepel H300paweHHH, MOXHO YyO6emuTbcs, 4TO OHH
PaBHBL

§ 31. OnTHyeckHe CHCTEMBl M ONTHYECKHE NPHGOPHI

730. 3epkano HyXKHO IOCTaBHTH NMCCEpelliHe Meway (OoKycoM H
TOuUKO#H, Jexameif Ha nBOMHOM ¢okycHOM paccTosHHH. XoA ayueit u3o-
6paxcen Ha puc. 524.
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731. PaccenBaiomyio nuH3y “CAeiyeT PACNQAOKHTL HAa PacCCTORHHM
25 cx ot cobBupaomel. Torna cbo;gcu paccenBaiomeit 1 cobupaouiel
auH3 Gyayr coBnagartb. Ha puc. 525 usobpawen xon. aydeft.

Z/\f ~‘f 7
\ 3

Puc. 524.

=="ew --- )
A
Puc. 525.
732, Uso6panenne A’B’ npeamera B edepuueckom sepkare Gyaer
HaxoauTbCL Ha pacctosiHnu b, (puc. 526) ot sepkana, onpenenseMoM
no dopmyae sepkana: ) 0

Q, bl =—W.

Ortciona b, =8 cm. Paccroanne AA’ pasHo 48 cu. CaexoBartenbHo,
NAaCTHHY HYXHO NOMECTHTb Ha paccrosHuH 24 cx or mpeamera AB.

) | a2l —> A
/J V"f‘
Y/ -
a4
r;,]- G2
Puc. 526.

733, Bo3amMoxHHu 1Ba caydas.

a) 3epkano Haxoautca Ha paccroanun d = f-} R ot amusu. Xox
AyHa, MApaNJIEAbHOrO ONTHYECKOH OCH CHCTEMH, a TaKXKe H300paseHne
npeamera AB npuseneHn Ha puc. 527. UsoGpawenne A’B’ (npsamoe u
ZeHCTBHTENbHOE) MOAYYaeTCA B HATYPaabHyio BEAHTHHY npu NoGoM
NOJIOXEHUH TIpeLMeTa,
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6) 3epkaid HaxomuTcs Ha pacciosHum d=f=R 0Or dunsnl

(puc. 528).

\ N
//’ \\\
//’/ \\\\l 4‘
_ ~* < ‘
- //” g \\\ el B' )
S Fk—f f F ’/’Zf
\\ /’l
\\\ r”,
\\\\\F/”’
"o I'4
ot v
Puc. 527.
;
A
/
/ Z
//
: A AV
/ ’//
' 7
1 7
1
'
—a—aV
Puc. 528.

Wso6paxenne npeamera A’B’, Takie B HaTypaabHYyIH BeJIHUHHY,
6yzeT OGPAaTHbHIM ¥ MHHMBLIM NpH JMI060M MOJOXEHHH NpexMeTa.

-d

;
&

Puc. 529.

734. Xon nyueit B naHHON onTHueckof cHCTeMe u30GpaxeH Ha
puc. 529. IlepBas NHH3a MpH OTCYTCTBHH BTOPOH JaeT H300paxeHHe
<
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A’B’, uaxonseecs Ha paccrosHud b, =60 c# or duHsp. 3710
PacCTOsiHHEe HAaXOAMTCH MO (opMyJe JHH3BI

1,171

Hsobpaenne A’B’ sBiasercsi «MHUMBIM» IO OTHOIUEHHIO KO BTOPOI
aunse. CaexoBaresbHO,

1 1 1
% T H T

rae a,=b, —d =30 cu.

Orciona by = 17,5 cH. B

735. V3 pemenus npenwayme# 3ajaun caepyer, 4TO B Cayuae
IBYX COGHpAIOLIMX JHH3, HAXONALIMXCA HA HEKOTOPOM paccTosHuu d
IPYr OT ApYyra, CIpaBejJIHBO PaBEHCTBO

1 .1 _1 1 (a;— f1) (f2— b3)
a,+b2_f,+f2+d a,byf 1 f2 ’

B HameMm cayuae pacceuBalomias JHH3a PaclnoJOXeHa BINIOTHYIO K CO-
6upawomeit (d = 0), nostomy
1 + 1 1 + 1 1
—_— — IS e——— —_— =
a, 2 fi fo f
rae f — uckoMoe (GOKyCHOE PacCTOIHHE CHCTEMbI.
12
fi—S2
736. Ha Bropylo -aMH3y najaer cBeTOBOH My4YOK, BHIXONSIIMH M3
TOYKH, PACMHOJIOKEHHOH Ha PACCTOAHMM @ =5 cM OT auH3H. [Ipogoa-
JKEeHUs] CBETOBHIX Jayuel, NpesOMJEHHBIX STOH JHH30H, mepecekaloTcs,

KaK BHITeKaeT M3 (JOpPMYJB JMH3B, Ha PACCTOAHMH b, =4 M OT Hee
(puc. 530). Jra TouKa Kak pa3 coBmanaeT ¢ GOKYCOM Tperbed JHH3H.

Orciona f=

Z 3

i

N
>N

Puc. 530.

[losToMy ayuH, BHIIENUIME K3 CHCTEMBI, NMOHIYT MApaNNENbHHM TMyU-
koM. JlaHHas cHCTeMa SIBISIETCS TeJeCKONMHYECKOM.

737. Ha puc. 531 usoGpaxcen XxoX Jyda 4Yepe3 MAACTHHKY OT
Touku S ‘mpeaMera., B pesyabTate mnpeaomaenus cBeTa -MAACTHHKOH
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ay4y BE kawercsi BbixopsmuM u3 Touku S’; S/ — MHuMoe wu306pame-
nue S B maacTuHke. TakuM 06pa3oM, pacCTOSHHE Mexay M300pane-
BHeM NMpeAMeTa B IUIACTHHKE H JHH-

.. .

3oi @’ =a— SS- £
Cmewenve SS'=AD=d—DC.

Cugras yrabl nafieHus Ha MAACTHHKY d—E4

MaJblMH, HMEeM: F— = -

pc=S8¢_4r_4a,
' i i n
TaK Kak -:—_zn g g

CaenosatenbHo, SS’' =d (1 —_

1
—_ =4 cu. Jlo noMemenus mia-

CTHHKH S5KpaH HaxoAuwics Ha pac-
af )

" ,

y y ’ a’'f
ee MOMeEIlEeHUs — Ha pacCTosHuK b’ = T—F
cMecTuTh Ha 60 ca.

738. Bes 3epkana usobpaxenne mpeamera A’B’ moayuurcs Ha

a

a—f .
HUA B 3epkaje u3obpaweHue 3aiiMeT nmoaoxenue A”B” u Gymer Haxo-
JIUTbCA Ha paccTosiHuu M’ = b — 1 =80 cx ot onmTHueckoil ocH.

Puc. 531.

CTOSIHUH b = > = 120 c#, mocae

=180 cx#. dxpaH HyxHO

paccTosHuu b = =180 cu ot aumsw (puc. 532). IMocae orpae-

Puc. 532

Croit BOIB TOMUMHE d CMECTHT HM306paxeHHe Ha paccTOSHHE
H—H =d (1 — ;) , Tle n-—IoKasaTelb TPEIOMJAEHHS BOAB. ITO
BHITEKAeT HEMOCPEACTBEHHO W3 pelleHHs 3amauu 737.

Cuaenosatenbio, H=H'+d (1 — %) =85 cu.
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739. BoaMoxHbl nBa ciyuast:

1) Ontuueckas OCh JHH3H NEPNEHAMKYyAspHa nepeAHeli rpaHu
KIMHA. Jlyud, OTpaeHHHe OT NepelHeil TIpaHH, NPOHAA JHUH3Y, NanyT
u306paX(EHHE TOUEUHOTO HMCTOUHMKA, COBMANAIOUIEE C CAMUM MCTOYHH-
koM. Jlyun, oTpaxeHHble OT 3ajHell FpaHH, OTKJIOHATCA HAa Yroa ¢

(puc. 533), ompeneasembiii paBeH-

sin ¢

sin 2a
yriaoB ¢ =~ 2an. .

Bropoe wusoGpaxenne ucrou-

$0
'3 HHKAa TOJAy4YuTCS Ha paccrof-
2/ e HuM d OT mepBOro H306pameHHs:
d=f-¢=f:2un.
Orciona n= +— d
A n= gz -

2) OnTuyeckasi OCb JAUH3B MEpP-

Puc. 533. MEeHJMKYASpHA 3ajHeil MOBEPXHOCTH

KauHa. Jlyud, OTpaxeHHble OT Ie-

penHeit MOBEPXHOCTH, OTKMAOHATCS HA yroa ¢ = 2a¢ W jgapyT u30Gpaxe-
HHE, OTCTOfLIEE OT MCTOYHHKA Ha paccrosuue d; = 2af (puc. 534).

CTBOM

=n. Bauay K manocru

Z|8,
3
Za-/4
Vo
a-p\l| a5
Puc. 534.

Jlyun, OTpaeHHble OT 3aAHeli OBEPXHOCTH, OTKJAOHATCA Ha yroa 0,
ompenenseMblt U3 ypaBHEHHH:

sina sin (a4-6)
sin @ =" sin (2« — B) =n

IMpu Manbix yraax 0= 2a(n—1). TlosTomy BTOpOE H306pakeHue
6yjleT HaXOAUTbCA OT HCTOYHMKA HA paccTosiHuu dp; =2a(n—1) f.
l'l};imoe paccrosiHue Memay u3obpaxeHusaMu d = d, 4 dy = 2anf.

= u yae 1).
Orciona n %f ’ KaKk 4 B Cay ).

740. Tax xax usobpaxeHue, COBMajaiplnee C UCTOUYHHKOM, 0OOpa-
3yercsl B pe3ynbTaTe OTPaWeHHd OT YacTA 3epKajda, HE MOKPHITOH
WHUAKOCTbIO, TO OYEBHAHO, YTO HCTOYHMK PACHOJNOXKEH B LEHTPE NOJy-
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cpepm O. Haiinem mosoxenne npyroro usobpasmenus (touka A Ha
puc. 535). Tlo 3akoHy mpejomaeHus

sina o sin ¢
sinf~ T B’ 'sinb

Kax BuaHo u3 ueptexa, 6 =042y, raze Y~ a—f§— yroa mapenus
NPENOMAEHHOrO Jyua Ha 3epkalro, H (R—I—h)tgeo =~ (R—h)iga.

—_—nn X
=nxg.

Puc..535

Tpenebperass h 1O CpaBHeHWIO C R, H3 NOAYUEHHOH CHCTEMBI
ypaBHeHHil HaijieM:
2R—1

"TRR=D T

741. Ilonyuaemoe B cucteme wuso6pawenue A B’ mokasaHo Ha
puc. 536. F; u F, — dokycnl auH3bl u 3epkana. A’B’ — usobpaxenue,
llaBaeMoe JHH30H B Cayyae, ecav ee IOBEPXHOCTb He nocepebpeHa.

Nso6paxenne A”B”, naBaeMoe BOTHYTBIM 3eDKaJOM, MOXHO MO-
CTPOHTDb, yuUHTHIBafA, uTO Ay4 BO mocie NPOXOXIEHUS JAMH3bI H OTpa-
JEeHHA OT 3epKaibHOH moBepxHocTH noitner no nyrtu OB”, npuuem
/ BOA= /£ B"OA. Jlya BC BbIXOAUT M3 JHH3Bl MapaJJIeibHO ONTH-
YeCKOH OCH CHCTEMBI M TOCJe OTpaxeHus Huer yeped F,.

OTpaxteHHble OT 3epKaja Jy4Yd NPeJOMJIAIOTCA B JHH3E elue pas
u naiot uzobpawenue A” B, Touka B” nexuT Ha nepeceueHu Jyuei
OB” w CD. Jlys OB” npoxogut 4Yepe3 ONTHYECKHUH LEHTP JHH3H
1ocie OTpPaXeHHs M MOTOMYy He mpeaomasercsa. Jlyu CD cTpoutcs cae-
aywomuM obpasoM. [locae mepsoro npenomieHus B JdlH3€ H OTPaMeEHHs
ayu BC noiiner B HampaBieHud F, W NpPeJOMHUTCS B JUH3E €lle pas.
Ero nanpasjeHue mocie BTOPOro NpeJOMJEHHSs HAXOIHTC cnocoboM,
U3NOXEHHbIM B 3agave 723: uepe3 ontuyeckuit ueHtp O mpoOBOJAHTCSH
1o iepeceyenys ¢ (OKaJibHOH MIOCKOCTbIO JMuH3bI Ayy OD, napannenb-
uuit CF,. Torna, coepuuss C u D, noayuuM HCKOMBIH Jyd.

Tak kak Jyuu npenoMAsioTcs B JHH3E IBaAH, POKyCHOe paccros-
Ane f cuctTeMbl MOMET ObiTh HalileHO M3 COOTHOWIEHHUs (CM. 3a1ady 735)

1 1 1,1

' AR AR A A

27 B. B. Byxonues u ap. 409

1,6.



R ,
me f,= 5 = dbokycHoe paccrosHue 3epkana,

. fuﬁ
=757

Orcioxa paccrosHue b 10 u306pameHus AB™ naxoautes no ¢op-
myne

=25 cu.

1
itE=7
CaenoBatesibHO, b = af =3 cH
R b= =30
y/4
]
)
1
]
]
1
{
A !
|
]
]
1
I 4
s !
4 _ oY <t | |7
\ bz
|
'
i
i
\5 ch
Puc. 536.

r
742. d>oxycHoe PaCCTOAHHE TOHKOH JHH3BI f=n——l- » A€ r—pa-

auyc ccpepuqecxoﬁ MOBEPXHOCTH.

[lyctb ayus, napaajieibHble onTHueckoit ocu cdepuueckoii mosepx-+
HOCTH, NANAOT HAa Hee u3 Bo3xyxa (puc. 537). [IpenOMHBIIMCH HA NOe
BepXxHOCTH, AYY NK OTKJIOHSeTCA Ha yroa o—f OT ONTHYECKOH OCH.

Kak Buao u3s puc. 537,a, OP . tga=F1Ptg (@ —B).

ina
Io 3aKOHY mpenoMAeHHs —z_nhﬁ' =n
Bsuny Manoctu paccmanuBaeMux yrIOB OTCIOXA BBITEK2eT, 41O
rex fi(@—8) u a=20n
CaezxoBarenbHo,

n

fi= 2 r=nA,
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Ecan xe napaaneabHne Nyyu magalor u3 crexaa (puc. 537, 6), 1o
AHANOrHYHOE PACCMOTPEHHE NPHUBOJMT K YPaBHEHHAM:

sina 1
Snd =— riga= fotg (g — a).
Bsuay Manoctd yraoB B = na, ra= f, (8 —a).
r
Orciopa fo= pyy f
N
a-f -
Sy 2
i 7

/ g
/ Viiia
a/ S / // o) Vs // A ”
Puc. 537.
743. Bo3MoxcHH 1Ba cayuas: (OKyC HaXOZUTCS BHe L1apa H BHYTpH

mapa. PaccMoTpuM cHavana nepBuiif cayua#h. Xoa Jyua, najaioumero
Ha 11ap Noj yraom i, H3oGpaxeH Ha puc. 538.

Puc. 538.

quTbIBaﬂ, 4qTO yl'JlH i U r MaJabl B COOTBETCTBHH C chIOBHel‘
3aJa4yHd, uMeeM: )
. p (4
BC=Rsina= Rsin@r—i) ~ R@r—i) ~ ——5—(2-—n).

OueBugHo, 410 QOKyC nexuT BHe mwapa npu n <2, Ecau n=2, 10
(oKyc NeKHT Ha MOBEPXHOCTH uIapa,

27 411



Paccrosanue
CF= BC-clgB zBTC, azg(;_r)zf’_("h:_ll,

KaK HEeTPYIHO ONpeNeJuTh C momomblo puc. 538.
Hckomoe paccrosuue

f=R4CF=-"R"

2(n—1)"
Xop nyua mpu n > 2 uzobpawen Ha puc. 539.

Puc. 539.

Hckomoe paccrosnue
f/=0F = CF—R.
Kak Buauo u3 puc. 539,

CF=ACcg(i—r) = AC R

~

i—r " i—r

Orciona
R

n—1"

f=

744. Tlponoaxum ayu BF 10 nepeceuenus ¢ mpoaoJKeHUeM ayya,
Majalouiero Ha Mmap mnapauienpHO onTthyeckoit ocu (puc. 538). He-
TPYIHO BuIETb, 4TO OTpe30ok DO, COeauHAIUHA TOUKY NepeceyeHust
C LeHTpOM Il1apa, o6pasyeT € HanpaBjeHHeM Najalollero Jyda mpsaMoit
yroa. (TpeyroabHuk ODF npaMoyroabHblH, Tak kak

OF~8z—8—o n__ 2i(n—1)
2 n—1 n

= Ri (cM. 3arauy 743).)

CrepoBatenbHO, MIaBHble MAOCKOCTH mapa MN cOBNajalT # Npoxoast
yepes €ro UEHTP.
745. PokycHoe paccTosHHE Iapa

(cM. 3anaun 743 u 744). Ucnoabsys ¢opmyay JHH3BEL, YTO IOMYCTHMO,
TAK KaK TIJaBHble MJOCKOCTH COBMAJAIOT, HAHAEM PAcCTOsHHE OT WLeH-
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Tpa NWH3H N0 M306pamenns:
a
p—_
a—f
WaobpameHde MHHUMOE M HAXOLMTCHA TEpej LIapoOM.

746. Toukywo cTenky chepuuecKoit KOAGH MOXHO PaccMaTpHBaTh
KaK paccevBaIOUIYI0 JHH3Y ¢ (GOKYCHBIM pacCcTOsSHHEM

=—15 cu.

£ = 1 N R?
= 1 Ty~ (n—DAR"
0=(5-— )

Tpoiins 1Be Takue JiMH3b, DPACMOJOXEHHBIE HA PACCTOAHHH 2R
oxHa or apyro# (puc. 540), ayuu, napamieibHbie INMaBHOH onTHueckoit

N
\
\
\
\
\
\

i
L

P B S

N
by

f&

Puc. 540.

ocn (RHaMeTpy Koalbl), MpeJoMATCS TakHM 06pasoM, YTO HX MPOROIs
wenna nepecekyrtcs B dokyce F cucTeMbl Ha paccTosiHud b OT BTOpoit
JUH3B, NpuYeM no dopMyJe JHH3bI

1 _-_1____L
fi+2R b
Orciona
b=fl(fl+2R)’
2(H+R)

Touka D nepeceuenuss oTpe3ka AB (mpopo/xeHre Majawilero Jyua)
n orpeska CF (npojomienue JAyuya NpPeJOMJEHHOrO) JEXHT Ha IJ1aBHOH
NJIOCKOCTH CHCTEMBI, HAXOAAUIEHCS HA PACCTOAHMH X OT BTOPOH JIHH3MI.
W3 nono6us tpeyroavnukoB ACB u F,CO, a Takke TpeyroabHH=
KoB DCB u FCO caeayer, uto
X 2R

b 2R+ 17
T12Bian MAOCKOCTb JEKMT OT BTOPOil JIMHIBL Ha PAcCTOSHHH

L_ 2R fR
R+7, ~ H+R
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CaenoBarenbto, $OKyCHOE PACCTOAHME CHCTEMH
__ A h_ R
T 2(A+FR T2 2m—1AR’

B cuay cMMMETpHM RaHHOH ONTHYECKOH CHCTEMBI MONOXEHHS BTO-
poro ‘dokyca u ApPyro#t rnaBHOH NJOCKOCTH OYEBHIHBI.

747. Kak BuaHo u3 puc. 541, yroa mpenomieHus
r=/0AB= /£ ABO= /0OBC= / OCB,

a/BAD= /BCD=i—r.

B Touke A nyu mosopauuBaeT Ha yroa {—r, B Touke B Ha yroa

f=b—x

Puc. 541,

n—2r u B Touke C Ha yroa i—r. CienoBaTenbHO, MOJHBIR yroua
OTKJAOHEHHA Jy4a OT NMEepBOHAYAJbHOrO HAaNpaBJEHHS
0=i—r4n—2r+i—r=n42i—4r.

sini
sinr

748, [lpu majeHMH Ha KameJbKy NapajJelbHOrO Myuka JAydeH Jyd,
uAyLMA BIOJbL AMaMeTpa, MMeeT yroa majenud i = 0°% a ayuw, Jexas
HYe BblIIE W HUKE €ro, HMEWT yrAbl MaAeHus, NPUHUMAIOLIHE BCEBO3«
MOXcHble 3HaueHus ot 0 ;o 90°.

1) Mcnoabays pesyabTarhl né)enbmymeﬁ 3a]layu M 3aKOH IIPEeaOM=
JEHHS, MOXHO HalTH 3HaueHus 0 and pasiauuHbIx i

Ta6auna III

Vron r MOXHO HAaWTH H3 COOTHOIIEHHSA =n.

0° 180° 55° 138°20
20° 160°24’ [ 60° 137°56/
40° 144°40’ | 65° 138°40’
50° | 139°40" | 70° 140°44/
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2) "'paduk 3aBucuMoctd 0 or ! naobpaxen Ha puc. 542
3) Haumenbinee 3HaueHHe Yriaa OTKJOHEHHA TNPHOJIKEHHO paB-
80 Oy =138° Jlyuw, BhmeAuIMe M3 KamiaH, HAYT NPHGIH3HTENbHO

g\

B0+
/5”0_\/

39—t~ — === S

20°+

0’

0% .

0

1 1 1 1. ] 1
75°30° 45° 50"; 75° 90°
65°

Puc. 542,

napannenbHo MMeHHO mnpu 0= 0y, Tak kak npu 9TOM, KaK BHIHO
u3 tabaunel M rpaduxa, 0 Menserca HauGosee MeJEHHO NpPH H3Mes
nenud i, IlpuMepHblil XOX JAydyeil B kanue usoGpaweH Ha puc. 543.

7

2
Puc. 543,
749. o dopmyne auH3bLL
1 1 1
TtE=7
YBeaunuenue , by
k=? =—7—— =24 pasa.
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750. KoHleHCOp AOM:KEH 1aBATH NeACTBHTENLNOE H30OPAKEHHE HC-
TOYHHKA Ha -00beKTHBE pa3MepoM ¢ o6bekTus. CieloBaTeabHO, Npu-
MeHssa GopMyay JMH3B M BBIDAXKEHHE, ONpejeasioluee ee yBeauycHue,
MOXEM 3alHcaTb ABAa yPaBHEHHS:.

1 1 1 d X
xTy=F DTy

3gech X — pAaccTOAHME OT HCTOUHHKA CBeTa JO KOHAEHCOpa, a y —
paccTosiHHEe OT KOHAEHCOpa [0 o6bekTuBa. [lo ycaosvio 3aaadd
x4y=L
Mckaoyas x u y U3 MOAYYEHHBIX BBIpAXceHud, Haiuem doxycuoe
paccTosHue:
diD,

(@4 Do)

IlnamMeTp KOHJEHcopa OyneT HaHMeHbLIMM, eCAH AHAMO3UTHB pac-
nonomiau HENMOCPeACTBEHHO 3a HMM. MHHHMaAbHO AONYCTHUMBI JHaMeTp
D =11 cu. .

751, MaToOBOE CTEKJO HYKHO, BO-IEPBBIX, IJS TOro, YTOOH (HKCH-
poOBaTh ILIOCKOCTb, B KOTOPOH MOJyyaeTcs H300paxeHHe, H, BO-BTO-
PHiX, LA yBEJIHYEHHS Yrija 3peHHs.

lMpospauHoe cTekn0 ynoTpebaseTcss MpH paccMaTpHBaHHH H300pa-
XeHud, JaBaeMoro ¢oToo6beKTHBOM, B MHKpOckom. Jlas sToro Ha mpo-
3payHOM CTeKJe HAHOCAT YepTy, KOTOopas (HKCHPYET IUIOCKOCTb Ha-
BOJKH, U NOOMBAIOTCS Pe3KOro M306paeHHs B MHKPOCKONE 3TOH YepThl
H TNpMJeramouero K HeH yuyacTka KapTHHBI, JaBaeMod 0OObEeKTHBOM.
MaToBOe cTekJO B 3TOM CJy4Yae NMPHMEHEHO OBITb HE MOXET, TaK Kak
B MUKpOCKON OyIyT BHAHBI BC€ HCKaXeHHs, OOGyCJOBJEHHbIE CTPYKTY-
POii MaTOBOH NOBEPXHOCTH.

752. 1) <donapu OyayT KasaTbCid OJIMHAKOBO SAPKMMH, TaK Kak

f=

=171 cu.

OCBEIEHHOCTb CeTYaTKH raasa E=T oaunHakosa JAaa oGoux dona-

peii. (3zecb B — apkocTh (oHaps, S — NAOUIAAb BXOJHOrO OTBEPCTHSA
3pauka, b — pacCTOSHHE OT XPYCTajNHKa AO CETYaTKHU.)

2) Haobpaxenue Oojee yHaA€HHOro npeaMeTa JEKHT Ouamnke
Kk 00beKTHBY, ueM u3obpaxenne O6auskoro mnpenmerta. I[lostomy yna-
JaeHHb (poHApb co3naeT 6OJAbINYI0 OCBEIEHHOCTb HA (DOTOMAACTHHKCE
u n3ob6paxenue ero Ha Qororpaduu Gyner Gosee APKUM.

753. OcBeweHHOCTh (GOTOMAACTHHKH

S (a— 17
E~x~A—F—
dz -
rie A= T cseTocuia o6bekTuBa, f — (QOKyCHOe paccTosHue,

a— paccrosiiie oT o6bexTHBa 10 dororpadupyemoro mpeamera (cM.
sagauy 752). OTciofa OYeBHIHO, 4TO y KOPOTKO(OKyCcHOro amnapata
BHIIEPHKA JOMKHA GbITb MEHbLIE.

754. Paccrosnus Mexay Coaunem u 3emaeit u Connuem u Jlynoi
npakTHyecks paBHbl. IlostoMy, ecau Obi JlyHa M CTEHa HUMENU OJiMHA-
KOBHE KO3(UUUEHTH OTpPaXeHHus, TO APKOCTb MX Kasajnachb Obl OJHMHA-
koBoi. Cilel0BaTeNbHO, MOMWHO CHYHTaTh, YTO NMOBEPXHOCTb JIyHsl co-
CTOMT M3 TEMHBIX MOPOA.
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_ 755. B Bo3ayxe BHelIHAs BBIMykAas porosas 06o0JOYKA [Jasa CO-
GupaeT Jayuu M CcO3daeT u3obpameHue Ha ceryaTtke. XpyCTaAuk TOAbKO
IIOMOraeT el B 3TOM.

[TokasaTteab NpPEJOMJEHHS XHUAKOCTH BHYTPH IJa3a OueHb GJAH30K
K TOKasaTelio MpejomieHus BOAb. [lo3ToMy B BOfe pPOroBUIA MOYTH
He NpesoMJsieT CBET M ria3 CTaHOBUTCA KpaHHE NalbHO30PKUM.

B Macke npejoMisiollde CBOHCTBA PpOroBHIBI  LEJUKOM CO-
XpaHATCA.

756. PaccmatpuBast yRajeHHLIC IpeIMeThl 4Yepe3 OYKH, YeaoBek
BHAMT HX TaK e, Kak Bujen Obl MpeaMeThl, HAXOAAUIHECS HA PacCTOA-
HuH a, = 60 cu, 6e3 oukoB.

"TloaToMy A 4eloBeKa, BOODYXKEHHOrO oOYKaMu (CM. pelleHue
3agauu 735),

rae’ a = co.
Ias uenoBeka 6e3 OUKOB
1 1 1
—_— =
a; b f

1
3necy b —ray6una raasa, 7——Hanmeubmaa ONTHYECKass cHla

1
raasa, f——Ol'lTl/l‘leCKaﬂ cHJa OYKOB. I'Ipemlonaraercn, 4YTO OYKH mIpH=
0

JIBHHYTH BILIOTHYIO K TJasy.
Tcoaa fo = — as
OnpejenuM Tenepb MOJMOKEHHE OadKHEHd TOUKH aKKOMOMALHU
r1a3a, BOOPYKEHHOTO OUKAMH:

Orcwoaa
- 4 2
as a, fo a, a,’

M, CAENOBATENbHO, @3 =15 CM.

757. HaneB uyxue OuKH, AaAbHO3OPKHH BHIHT PE3KO TOJABKO Ouellb
ynanexHste mpeameTl. Cuaef0BAaTeAbHO, DACCTOSHHE 4, HaWaAyuwero
3peHHs ri1asa J1albHO30PKOro ONPENEeNseTCA U3 ypaBHEHHS

rae a, — ouelib 6oabiroe paccroanue (a; —> <o), D, — onrnueckas ciaa
0uKOB 6JM30PYKOrO.

Ontuyeckyio cuny DJ OYKOB, HCNPABAAWWHMX JedeKT 3peHud
JlalbHO30PKOTr0, MOXHO HaHTH mo dopmyie

rae ay=0,25 M — paccToAHHE HANAYUIICTrO 3peHHs HOPMAALHOrO raa3a.
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PaccTosHue a3 Hauayumero 3peHus O6aH3OPYKOTO r'aasa onpeje.
JIUTCA M3 ypaBHEHHUS

Ecau xe 6au30pykuit HaaeHEeT OYKH JaJbHO30PKOro, TO pacCTOAHHE
HauAyjuIero 3peHud, T. €. MHHHMaJbHOE pACCTOAHHE &, HA KOTOPOM
6au30pyKuil CMOXKET Ge3 HaNnpsKeHHA YHTaTh MEAKHH IWIPHPT, MOKHO
onpejeauts no gopmyse

PemnB stn 4 ypaBHenus, noayuum: a= 12,5 cx.
758. Ipu paccMatpuBaHuu npenMera BhHICOTOR [ ¢ paccrosnus D
Yroa 3peHHs ¢, ONpelelseTCs BHIPAXEHUEM .

1
W=7
Ecan paccmatpuBaTth TOT e NMpEAMET B Jayny, TO
=L v
LCR R R A )

Tae !/ — BricoTa M3oGpaxenus (puc. 544).
/

% _UD_,D
N=w=Tm=*T
rae k= IT =% = f "}' b _ JuHEHHOE yBeaHuYeHHe, onpep,e.rméuoe no
dopmyse anu3bl (f — dokycHoe paccTosHuE).

CnenoBaTeibHo,
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1) Mpr L=oco N = —[fl.

9) Mpu L=D N= %+1—§.

-759. YBennuenne Tpyont N = %-. rze f, — dokycHoe paccroanue
! 2

06beKTHBa, a fy — (JOKYCHOE pacCTOSHHE OKyaspa.
Tak kak y ycTaHOBJEHHOH Ha 6ECKOHEUHOCTb TPYGbl paccTosuue
Mexay O6BEKTHBOM M OKYJASApOM paBHO f;— fa TO

D _fit+1
d b ‘

3pech b — paccTosHHe OT OKyaspa A0 H3o6pawmeHus Auadparmsl
[To popmyne auu3bt

1 1 1
TFRT T

Wckaouass U3 3THX ypaBHeHH# b, Haiige:

760. Pe3skue n3obpaxenus yAaneHHbIX MPeAMETOB 6yyT MOJydaThCs
NpU TPEX Pa3NHUHBIX TNOMOMEHHAX cobupaTenpHOit JuH3bl. Ee Moxuo
NOMECTUTb Mepe], pacceHBaloINeH JHH3OH HAH 3a Heil.

|

A A ﬂ, 174
fe—— d——ﬂ
N v
fz |
Puc. 545.

Ilas nepBoro pacmonoxeHus paccrosune d MEXAY AHH3AMH MOXHO
HaliTn, paccmarpuBas TOouky K Kak MHuaMOe H306pawenue Touku A
B pacceuBamwoiled JaiH3e (puc. 545):

1 1 1

Fimd TT=TF -
Jlys MN napanneineH onTH4ecKOH OCH CHCTEMBL.
Orciona

. Nt
d_f,—fl+l_3,5m.
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. Jlns BTOpOTO pacmonosenus (cO6MpaTeNbHAd JHH3A 32 PACCEHBAIOs
IeH) Xox ayueit manGpaxeH Ha prc. 546. Paccmarpusas Touky A xaK

y Y
M
—~— N
A 7 7 ~Tx
\ A
< ] — ]
Puc. 546.

usobpaxenne K B coGHpaTeabHOIl JHH3e, MpUMEHHM GOPMYAY JANH3BL
1 1 1

fiFd TT=a TR

_I1=1 l—l—_f_‘/ _ 4
d= 2 l '—'——2 l 1 l+2fl ‘

PaccrosHue Mexay nuH3aMu MoxeT GbiTb dy =35 cu wiau dz3 =05 cu.
761. ITycTb ayud, MAyLiHe OT OZHOTO M3 KOHLOB JuaMeTpa BHAM-
moro aucka JIyHel, HanpaBJeHbl BLOJb ONTHYECKOH OCH cHcTeMbl. OHH
nanyT u3obpaxeHHe Ha ONTHYEeCKOH ocH B Touke A, orcrosumel Ha
paccrosiHue [ =45 cu oT pacceuBawoliei JAuH3b (puc. 547).

OrTciona

/ \
- 7
4 ~—Z—F
f G| ozt |0 @
ﬂ, /
}/ /\‘ a}
7
Puc. 547.

Jlyun, upyumme OT ZPYroro KOHIA JHaMeTpa, COCTAaBJSIOT C Nep-
BHIMM JAyuaMmi 1o ycaoBuw yroa ¢. Ipoiina cucreMmy, oHn namyt wuso-
Gpaxenue (Touxka B), Jewxalee B MIOCKOCTH, MEPNEHIUKYAAPHOH ONTH=
YyeCKOH OCH M OTCTOSWiEil OT pacceHBalOIUEeH JMH3B Ha TO Xe pace
crosHue I

Ins HaxoxjeHus auMamerpa usobpawenus D, = AB paccMOTpuM
XOJl Jiyuya, MPOXOASIIEr0 Yepe3 ONTUYECKUH LEHTP NepBOH JHH3BL

lpu mepBOM pacnonOMeHHH JAHH3 cobGMpaTe/bHas JHH3A MOMEIUEHA
nepej pacceuBalouieil Ha paccrosuun d, = 3,5 cu#. B saTom cayuae, pacs
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cMatpusas Touky E kak MHuMOe u3o0paxenue Touku O, MOXHO Ha-

nuCcaTh:
Lt

Ucnoab3ys nopobue TtpeyroabHiikos ABE u O,PE u yuudTbiBas
urto O\P = dtg ¢, noayuum:

D, _ ditge _dg
1} x, X T ox
Hckaouas x; u3 maHHbIX ypaBHeHuH, Hadgem: D, =072 cu.
A \
1 >
£ /4 g ___—
~_ {7 7 ;
A g7
2
T A ’
Puc. 548.

Ilas BToporo pacnonoxeHust JauH3 (d; == 35 cu) Xox ayueH u3o-
Gpaxen Ha puc. 548. Beauuuny wnsobpamenus Jlynot D, MOMHO Haiitu

Y3 ypaBHEHHii:
. D, _dytge o dyp
(td)—0 x T ox
(paccmatpuBas Tpeyroibhuku EOP, EAB u OPQ)),
1 11
dy xS

(paccmatpuBaa E kak usobpawxenue O,). Orciona D, =~ 0,011 ca.
Jlas Tperbero pacmonoxkeHns (d; =25 cu) xon aydeid Oynger He-
CKOJbKO MHBIM (puc. 549) mo cpaBHEHUI0 ¢ H300paxeHHbLIM Ha puc. 548.

) \
ﬂ—q',-br
4 ! 9% __£
1 14 125 e
Ty 7
| Z—
5 N A
Piic. 549.
Ypasuenuss aaa onpefedenus D; 3anummyTcA MO aHajdordd C Iped-
{IECTBYIOIMHMH CAy4asaMu Tak:
D _ditge  dsp l__l__l__
(—dy)+x; x5 T ox ' ods oxy fy'

Orcm,qa D3 =0,18 ca.
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762. U3 dopMyant aun3m

1 1 1
T = Fe ‘
cJaenyer, 4To yBe€JaHueHHe 06bEKTHBA
k== b — _Fos__

a. a—Fy'’
rae b — paccrosnue or M3obpaxeHHs 1O 06bEKTHBA.

HeiictBuTenbHoe OOpaTHOE yBeJHuEHHOE H300paXEeHHe NpeaMera,
laBaeMoe OOBEKTHBOM, PAacCMaTPHBAETCA Yepe3 OKYJAAp, Kak depes
Ayny, NpHYEeM MHMMOe H306paxeHke, JaBaeMoe 9STOH Jymo#, pacno-
JaraeTcd OT Ifa3a Ha PAacCTOAHHH Hauayumero 3peHds D = 25 cm.

Mo dopmyae aynbi

1 1 1
a; D~ Fy'
I'le a, — pacCTosiHue H306paeHHs, 1aBaeMOro 06 beKTHBOM, 10 OKyaspa.

YBeanueHHe OKyaspa

D _ DA+ Fo

k2=‘_'= .
.4 Fox

Iloanoe yBeJaHueHHe MHKDOCKOMNa

= ki, = Jos (Dt Fo)
k= hkiky = (@ — Fo6) Fox

= 180 paa.

FrMTABA VI
®U3NYECKAST ONTHKA

§ 32. Uutepdepennus csera

§

763. Her. Hanuune MuHMMyMOB OCBEIUGHHOCTH B HHTepdepen-
LMOHHOM KapTHHE O3HAYaeT, YTO CBETOBAfA SHEPrs HE NMOCTYNaeT B JaH-
Hble yYacTKH MPOCTPAHCTBA.

G:

§L——-$

Puc. 550.

764. B npoussoabHoi#l Touke skpaHa C Gyaer HaGMIOXATbCA MaKCH=
MyM OCBEIIEHHOCTH, €CAX pPasHOCTb X0Aa dz— d, = kA rae k=0, 1,
2, ... —uneaste gucaa (puc. 550).

422



Mo reopeme IMudaropa
)
A= D’+(hk +-§)

2
d} = D2+(hk —é) '

2
e

Otciona
d} — d} = (dy+dy) (dy— dy) = 2, l.

B coorBercTBMH € ycaoBueM 3agauu dy-+d, = 2D. Caeposarennno,
Qhyl
dy—d =k =

. PaccroaHue k-ii cBernoif moiaocel OT ueHTpa

2D
skpana hp = leD Paccrosnue Mexay nosocamu Ah = hk+l—hk=)\lD;
AD

765. PaccroaHue Mexay HHTepdepeHUHOHHbIMU MOJOCaMH Ak = -
(cm. 3agauy 764). B napyom caywae D=AB=a-}b, al=S§,S;—~

M
0~~~ L
A Y- 4 L. ny
-
N,

Puc. 551.

paccrosHue Me)lcnsv usobpaxeHusaMu S; H S, HCTOYHHKA S B MIOCKHX
sepkanax (puc. 551). / MOXHO ompefienuTb 3 Tpeyroabiuka S;SB:

l a
-—2—=2b§' HJA l:?bao
Cief0BaTe bHO, \ @t b) )
o a-
Ah=—Fp

766. Bropoii KorepeHTHbIHf HCTOYHHK MoJayvaercd B ombite Jlaoiza
nyteM orpawetud Jyueil or sepxana AQO. [Ipn oTpamKeHuu NPOHCXOLHT
u3meHeHne Gaspl Ha © (MOTeps INOJYBOJHH), MO3TOMy B Touke O, rae
noaxHa 6bina 6bl HabaoKaThCA CBeTJias INOJOCA, NMPOH3CHIET ralmeHue
KoneGaunit — MHHUMYM ocBemeHHocTH. Ilo cpaBHeHuio ¢ 3apgaueii 7
BCA KapTHHA OKAaXeTcs CABUHYTOH Ha LIMpHHY CBeT/oH (uau TEMHOI)
TOJIOCH.

767. YcuneHne OCBELIEHHOCTH Ha SKpaHe MOJydaeTcsl, KOrja pass
HocTh XoAa dy — d,= kA ['eoMeTpHUECKOe MECTO TOYEK 35KpaHa, IO
KOTOpBIX Jydd OT OOGOMX HCTOYHHUKOB . IOXOZAT C TAaKOH DPasHOCTbIO
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XONa, ecTh OKPYXHOCTH € ueHTpoM B Touke A (puc. 552). CaepoBa-

TeJAbHO, HHTepdepeHUHOHHble NMOAOCH GYyAyT NPeACTaBAATh COGOH KOH-
IIEeHTPHYECKHE OKPYKHOCTH.

B caysae [ =nk B Touke A Gyjser HaGaOATBCA YyCHAEHHE OCBe-
IEHHOCTH (MHTEphEepPEeHIHOHNBIH MaKCHMyM n-ro nopsaxa). Bankaimas

&,

7

'§—— Q-—J

1 < 7

Puc. 552.

cBeTaas MHTepdepeHioHHas nojoca (OKpyxHOCTb) (n — 1)-ro nopaaka
11aXOAUTC OT TOYKH A Ha pacCTOAHUH, ONpeleNseMOM H3 ypaBHeHus

dy—dy=V (4 DY+ H_ — VD F K _ =(r—1)\
Tpinss BO BHuManue ycaoBusi 3amauu A <€ D, A <€ I, noayuum:

hy, ~ ‘/Lﬁﬂ =‘/2m($+1).

768. PasnocTh xona ayueil mas k-ro CBETJOro Koabla

dy—d, =V @n)? + ri — V(n)\)2+ r2 =k

Ortciona

rp= 2—); V (9n® — k2) (n2 — k?).

769. Jas co3maHus BTOPOrO KOTEPEHTHOFO HCTOYHHKA, pacno-
JIOKEHHOrO OJiXe K IKPaHy, 4eM NepBbli, MOXHO HCMOAb3OBATb MOMY-
Npo3payHyio MaacTuHy ¢ orBepcTHeM. Ha ocHoBanuu npuHnuna Tion-
reHca OTBEPCTHE MOMXHO paccMaTpHBaTb Kak BTOPHUYHBIH HCTOYHHK.
Ha skpane moayuaercs unrtepdepeHlHOHHAs KapTHHA.

Ecan paccrosnne Mexjay HCTOYHHKAMH BEJHKO, TO AJA NOAyueHus
HHTep(EPEHIHOHHOH KapTHHBI HeoOXOAMMO pacmoJaraTb HCTOYHHKOM,
JaoLMM BOJHBI, OYEeHb OGJH3KHE K MOHOXPOMAaTHYECKHM.'

770. Uto6bl HaliTH HCKOMOe paccTosHHe Ah, HYKHO NpeABapH-
TEeJLHO BBIYHCAWTH PacCTOsHHEe [ MeXIy MHHMBIMH HCTOYHHKaMH S
n S, pacnoNoXeHHbIMH Ha MepeceuyeHHu NPOROJNKeHUH ayuel, npe-
JIOMJIEHHBIX I'DAaHAMH TPHU3MBI.

g atoro mpolme BCero paccMOTpPeTb XOX Ayda, MAjAIOMIEro Ha
rpaib NpH3Mbl HOpMalbHO (puc. 553).
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Takoro Jyua B NeHCTBHTEABHOCTH HET, HO MOXHO TOCTPOMTb €ro,
MBICIEHHO NPOAOMKHE BEPXHIOI INpU3My BHH3. Bce mnpelomaeHHbie
IIpH3MOH Ny4H OT TOYEYHOTO MCTOYHHKA MOXHO CYHTATh CXOAAIMMHCA
B TOUKe, H TAaKOH mpyueM BNOJHE AOMyCTHM. Tak KaK NpeJOMJSIOmHi
yroa npuaMbl Mal (Mpu3Ma TOHKas), TO MHHMble uaoGpaxcenua S; u S,

Pnc. 553.

HCTOUHHKA MOXHO CHHTAaTh JENKAWMMH HAa TOM X€ pAacCTOSHHH OT
Npu3Mbl, 4TO M ucTOouHHK S. Kak BumHO u3 puc. 553, i=a u SA = qa.
INo 3axoHy npenomienus r = no. PaccmarpuBas Tpeyroabhuk AS,B,
MOXHO 3alHcaTh:

é+ aa = aan,

Orcoaa
l=2aa (n—1).

WUcnoabsyn pemenue sapaun 764, naxopum:

_AD _ Ma+b)
Ah_T_Qa_CI(nTD—_O’15 CM.

771. N = %, rie L — mupuHa nHTEepGEpPEeHIHOHHOH KapTHHBL

A
Kak BugHO H3 puc. 256, -L=§l.
HMcnoap3ys pe3yabTaTel OpeAblAyLied 3agaud, NOAyYiM:
daba® (n—1)* 5
TR R

772. Bunpusma, HM3roTOBJEHHas H3 BelECTBa C MOKa3aTesJeM npe-
NOMJEHHS Ny, OTKJOHAET JY4d Ha yroda

= (900 —%) (ng —ny),

Tle n, —noKasaTeiAb NpPENOMJEHHS Cpelbl, H3 KOTOPOi MaNalnT Jyud.
Jlas 6unpu3Mbi, Haxojsuielica B BO3AYXe,

P2 = (90° - %) (2 —1).

N =

28 B. B. Byxosues n Ap. 425



B cayuae SRBHBaNEHTHOCTH GHMPHIM ¢, = ¢,. Orciona

1 “
T

Jlaa 3agaHHBIX B ycaoBum Benuumn 3 ~ 179°37/,

_pqe—n o Ny —
=8 e —1 - 180 progen

Puc. 554.

773. Xon ayueit B cucreme H300pameH Ha puc. 554. S, U S; —
H306paweHusl HCTOUHMKA S B MOJOBHHKAX JAHH3BL, OueBHAHO, YTO

L
b= ppy
U3 nopobus Tgeyronbnuxo& SAB u SS|S; MoxHO Ha#iTH pac-
crosuue [ Mexay S; u Sy
[ = ad
T a—f'

Paccronanue MeXJy COCeIHHMH HHTepCbepeHnHOHHHMH nojnocaMu Ha
9KpaHe
pr=20P=H _ A Df_ap=10"% cu
l ad
(cm. 3apauy 764). .
WUckoMoe uncao uHTepdepeHmHOHHEIX MON0C

_L_dD+a
N=fh=aar — %
774. PaccrosHne MeXAy MHHUMBIMH HCTOYHHKAMH S; U S, MOXHO

HaliTH METOLOM, M3JIOXEHHHM B pelleHuH 3afayu 773 (puc. 555).
Paccrosiine MexAy HHTep(EepPEHUUOHHBIMU MOJOCAMH

sh=MOI=Datan

Yucao nonoc Ha 9sxpaHe

N =

L
A
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D1
rne L= —,~ —Da3MepLl yuacTka SKpana, Ha KOTOPOM Ha6monalotca
uHTEpdepeHIOnENe nonock. OTciona

Nabf)
2dl - abN\— b Nk

MaxcuMaabHO BO3MOXHOE YHCJAO MOJOC Haﬁne'rcn U3 YCAOBHA .
adl + Nab\ — bfN\ =0

D= =15 cA.

(mpu atoM D — o0).
CirenoBarefbHO,
adl
Npay = ————=25.
max =" "p FN — abh
Uncao moJaoC TOJYYaeTCss KOHEYHBEIM, TaK KaK 1O Mepe YylajeHus
.8KPaHa ONHOBPEMEHHO C YBeluueHHeM pa3MepoB YuaCTKa 3KpaHa, Ha

Puc. 555.

KOTODOM BO3HHKAeT WHTepPEPEHUHOHHAA KApTHHA, PAacTeT PAcCTOsHHe
Mex]y MOJOCaMH.

775. Paccrosnue Meway MHTEpEPEHIHOHHBIMU T0J0CaMHu He 6yaer
3aBHCETb OT MOJOXEHHsS S9KPaHAa TOJAbKO B TOM CAyuae, €CAH MCTOUHHK
pacnoioxed B (OKaIbHOH NAOCKOCTH JHH3BL ITO HENOCPEACTBEHHO
BLITEKaET M3 BBIPAXEHHA

A
Ah= 2d (Df — Da-}af),
KOTOpOe NOAYUeHO MpH pewenun 3anauu 774. flpu a = f

LY T
Ah_T.._IO M

npu mobom D,
28* 427



Xon ayued ans mamHoro cayuwas usobpamcen ma puc. 556. Kak
BHIHO M3 3TOrO PHCYHKa, YHCAO HMHTephEPEeHUHOHHBIX Noaoc Gyxer
MaKCHMaJbHO, KOrjla 3KpaH 3aiiMer nonoxenve AB. PaccrosHue skpaua

Ay 1 !
5‘;\\\ Ml =
S 7
Puc. 556.
AO NYH3bI MOXHO HaiiTH H3 TpeyroabHuka OAB, yuuthiBag, 4TO yroa
ax —?, a AB=R:
’ __Rf _
D = - = 2 M.

776. BuyTtpu cTekna AJHHAa CBETOBOMH BOJHBI YMEHbIIAETCA B N pas,
TaK TaK YacTOTa HE M3MEHSIeTCH, a CKOPOCTh yMEHbIIaeTcs B 1 pas.
BeaencTBue 3TOro MexAy KOTEPEHTHbIMH BOJHAMH B NMy4KaX BO3HHKaeT
JOMOJHHTENbHAS PA3HOCTb XOJa.

dn
Ha paccrosnuun d, B BepxHeM nyuyke YJIOKHUTCE k = - A
dyn | d,—d,
BOJIH, @ B HHXXHEM Ha TOM K€ PAaCCTOSAHHH YJIOXHTCA Ry = -t

naud BoaH. CBeToBble BOJHLI B JIOOOH TOUKE SKpaHa OKAXKyTCA 10-
MOJHUTENbHO CIBHHYTHIMH APYT OTHOCHTEJbHO APYra Ha kR, — ky aauu
Boan. BenenctBue 3toro Bes HHTep(epEHIMOHHAs KAPTHHA CMECTHTCA

(41 —dy)
A

BBEPX HAa k) — ky = (n — 1) = 100 nouoc.

[lpouecc cMelieHHs MOXKHO HabGaIOaThb B MOMEHT BBeJleHHs MNia-
ctut. [locne Toro xak naacTHHbL BBeJeHbl, HHTepdEepeHIMOHHas KapTHiia
Ha 3KpaHe 6yleT MMeTb NpexHHH BUI.

777. TolmuHa JNuH3BL CAMIDKOM Besauka. VHTepdepeHuus umeer
MECTO TOJBKO B Cllyuae TOHKUX IieHOK. Bospymmuas mpocaoiika BOsu3y
COTNIPHKOCHOBEHHA JHH3Bl H CTEKJAA fBJAAETCH TOHKOH.

778. Hert, ne uamenurcs. PasHocTb Xxoma Mexay BOJAHaMH, BCTpe-
YaIOLWIUMHUCE HAa 9KpaHe, OT MCTOYHUKOB S M S, wiu S u S, Beauka.
B 3THX yCJAOBMAX CHEKTPHl PAa3iHYHBIX HOPAAKOB, COOTBETCTBYIOLLIC
CHEeKTpanbHOMY HHTEpBaJy HMCTOYHHMKA, HaJAaraloTcs ApPyr Ha japyra uo-
J06HO TOMY, KaK 3TO HMMEET MeCTO NpH OTPAXEeHHH BOJMH OT IpaHHIL
TOJCTOH NJAEHKH. ;

Ecau munpMy y6path, T0 3TO NpHBeJeT TOJAbKO K HANOMXEHHIO HA
HHTEep(GEePEHIMOHHYI0 KapTHHY OT HMCTOYHHKOB S; H S; MOHOTOHHO
MeHSIOIescs OCBELICHHOCTH. ’

779. Ipu HabaoNeHHH KOJeI B OTPaXEHHOM CBETE HHTEHCHBHOCTb
HHTEPHEPHPYIOLIHX NY4YKOB NMPUMEPHO OJAUHAKOBA.
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B npoxojuuueM e CBeT€ MHTEHCHBHOCTb OAHOIO NYyYKa, HE HCMHI-
TaBUIEro mpameunﬁ, 3HAYHTEJAbHO MNpeBbIIIaeT UHTEHCHBHOCTb BTOPOro
TNy4yKa, HCNBITABHIEro JBa OTPaXEHN4. B pe3yabTaTe MaKCHMYMBl H MH-
HUMYMBl BO3HHKHYT Ha QJOHe paBHome‘pHoﬁ OCBEUIEHHOCTH, IOJHOr0
l"al.‘l;leHHﬂ CBeTa HE npouaoifmer, H BCA KapTuHa 6y11er MEHEee KOHTpacT-
HOH, 4Y€M B OTPAXEHHOM CBETE.

780. an OTCyTC'léBHH KOHTAaKTa pajHyC MnAaTOro KoJbua onpene-

r .
JSIETCS ypaBHEHHeM —R:— +2d =5\ Ecan npuab ynaaute, TO papnye’
g 2P
STOrO KOXbIIA ONPEACIHTCA PABEHCTBOM —p- = 5. Orciona d = T
=18.107% e

781. rp=

=t

kA

=l
Rz Rl
782. Ias ymenbmeHnns kosdduuueHTa OTpaMeHUss HEOGXORHMO,

uTo6H Ayun I m 2 (puc. 557), oTpaxenHsle OT BHewHe#l H BHyTpeHHeH
1.

Tz 000000 4

Puc. 557.

DNOBEPXHOCTEH NACHKH, HAHECEHHOH Ha ONTHYECKOE CTEKJO, Tacuiu

Apyr npyra. .
Tamenue 6yAeT HMeTb MeCTO NpIl yCJAOBHH

o%h-n—= Qk41) % (1)

rie k=0,1,2, ... OTciofa MUHUMAJAbHAs TOJLNA ACHKIL Jiyq, = in

Ycaosue (1) ne MoxerT ObTb BHIIOJIHEHO AJAf BCEX JMUH BOJH.
TostoMy OGHYHO /~ BHGHPAOT TakiM 06pa3oM, uTOOLI racHaach cpej-
HAs 9acTh crmekTpa. HaHocuMasi nueHKa MMeeT TOJIIHHY, NMpPEBblLAIo-
myo hAgin B HEYETHOE YHCIAO pa3, TaKk Kak 6oJee TOACTbie NMJAEHKH
M3rOTOBHTh NpOLIe, 9eM TOHKHE (B 4eTBEPTh IJHHBI BOJHBHI).

783. Ilas HabaoneHus uHTEp(epeHUHOHHONH KapTHHBI HEO6XOopHMO,
9T706bl MaKCHMYM R-rO NOpPS/JKa, COOTBETCTBYWOIMH JJIHHE BOJHBI A,
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He mepeKpeiBaiaca ¢ MakcuMyMoM (k- 1)-ro nopsaaka, co&raercrayw
WM AaHHe BOAHB A A), rae AA = 100 A

310 Gyner HMeTb MecTo mnpH ycnoBuu (A AX) £ LA (k-f1).
Orciona kQA—A-.

MakcuMaaLHO JONMYCTHMAasA TOJAIIMHA NPOCAOHKH A,y YAOBAC-

TBOpAET YPaBHEHHUIO
thax = (7L -+ A") Rmaxs

A
rae kmaxzv. Ecau B kauectBe A BHIGpaTh [IJAUHY BOJHBI, COOT-
BETCTBYIONLYI0O CEpENMHE BHIMMOTO yuacTka cmektpa (A = 5000 A), 1o
hmax ~ 1,3-1073 ca.

Ecau BMeCTO BO3AYIUIHOH NMPOCAOHKH B3ATb TOHKYIO MJEHKY, HMEI0-
mylo NoKasaTedb NpeNOMJIEHHS n, TO MaKCHMaJbHas TOJIIMHA NOMKHA
6uTb B 1 pa3 MeHble, YeM Yy BO3AYIIHOH NMPOCAOHKH.

784. Tlpu untepdepennun ayueit I u 2 (puc. 558), orpamenHbIX
OT pa3AHYHBIX TpaHeil KJHHA, YCJAOBHE MUHHMYyMa 3amHIIETCH CaAefylo-
M obpasoM: 2hn = kk (k=0, 1, 2).

Tak kak yroa ¢ Mal T0 h = xa.

C e 1

Puc. 558.

CnefoBaTeNbHO, PAacCTORHHE MEWIY HHTep(hEepPEeHIHOHHBIMH MOA0-

: aMOM KauHe Ax = —~—,
caMi-Ha ¢ %n 4
Ax

CoraacHo ¢opMyae yBeaHUeHHS JMHH3BL r:%,r;{ea-— paccros-
HHE OT 9KpaHa JO0 JMUH3B, @ b—oT auH3b 70 kauHa. Tak kak b =
=d —a, T0 10 ¢opMyae JHH3BI %—l— == ? Wckaiouad u3 pau-
HbiX BhIpaWeHURt @ u b, HaliieM uckomoe 3HaueHue yriaa a

__ M dzV@—dd
Al dxVdi—4fd

Pemenue aTolf 3amauM He OAHO3HAYHO. ITO CBA3AHO C TEM, UTO
yeTkoe H3oOpaxxeHue Ha akpaHe NpH GUKCHPOBAHHBLIX d H f MOXKHO
NOAY4HTb NPH ABYX INONOXKEHHAX JHH3bI,
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§ 33. dudpakuus ceserta

. 785, Pamgc nepsBoi 30HH PpeHens MOXHO HAHTH H3 TPEYroabHHs
ko8 ADE u DEB (puc. 559):

r‘i:a2~(a—x)2=(b+~;—)2—(b+x)’.

28
JIHBl MaJa, TO X == —5————
Tak kak AJaHHAa BOJHB a, TO X I

CaenoBateaHo, ri=2ax — x%

Puc. 559.

Tpene6peras Manoi BeAUuMHOH x%, OKOHUATEABLHO MOJYUHMI

o= ‘/ abh
' atb’
AHaJIOrHYHBHIM O0pPa30M MOXHO HAHTH PaAUyCH MOCAEAYIOIIMX 30H
Ppeneas. [na 3onbl HOMepa &

e ‘/ abk\
k= afb"’

786. Ilnockoli BOJAHE COOTBETCTBYET pAacCTOSHHE OT TOYEYHOro
MCTOYHHKA 10 (GPOHTAa BOJHBI @ —> O,
HckoMmbie paauychl 30H:

bk —
re=li M B V73
p=lm ) arr =V
(cM. pemenne 3ajaun 785).

787. Inn pemeHus 3agaud HeoGXOAUMO MOACYMTATh YHCAO R 30H
‘Ppenens, yKASALIBAOWNXCS B OTBepCTHAX AuaMetpoB D, u Dy,
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Wcnoan3ya pesyabTaTh 3agaun 785, umeem:

I/-k abi _2
at+b - 2°

Orciona Jergo Haiiti, uro k=3 (HeueTHoe uuchao). [lpun nmamerpe
orsepcTus 5,2 MM B HEM YKAaIblBa€TCs MPUOAUIHTENbHO 4 30HH (ueT-
Hoe uucao). CienoBaTe/bHO, YBeIHYCHHE OTBEPCTHA MPHBEACT K yMeHb-
MIEHHI0 OCBEIEHHOCTH B Touke B.

788. TeMHOe NATHO HAa OCH MyYKA NMPH OTKPHTHX YETHIPEX 30HaX
dpeHenss OKPYKEHO CBETAbIMH H TeMHBIMH KoabuaMu. CymMapuas
OCBEILEHHOCTh 9KPaHAa TPH YBEIHYEHHH OTBEPCTHA BO3PACTaeT, HO
pacnpeieleHHe CBETOBOH SHEPrMH IO 9KPaHY MEHAETCA TakuM
00pa3oM, UTO B IIEHTpe OyZeT MHHHMYM.

789. Mckomas ocBelieHHOCTh Oyaer MakCHMaJbHa B TOM Ciyuae,
Korja B nuadparMe ykaaasiBaeTcs OXHa 30Ha Ppenens. YuurbiBas pe-
meHue 3anauu 786, umeeM:

D=2V bk =02 cu.

790. Tudpakuus Gyser 3aMeTHa, €cAU B OTBEPCTHH YKAAABIBAETCH
ne6oapiIoe YMCIO 30H PpeHeds, T. €. pagHyCc OTBEPCTHA OyAeT TOro xe
nopsjka (MAM MEHbIIE), YTO H PajuyC nepBoH 30HW PpeHeas:

ab
—_
]/a 5 >R
rae R — paauyc oTBepcTHS.
Mlpu a=1b umeem: ai> 2R
791. Ha puc. 560 moctpoeiist 30161 PpeHenss, MO3BOAAIOUIHE ONpe-
AeAUTb HHTEHCHBHOCTb cBeTa B TOouke B. OcBewjeHHOCTb B TOuke B

~ Puc. 560.

co3jaetcq Mepsoi M mocJaenyoumuMu 3oHamu Ppenens. Ecanm pasmepn
3KpaHa He TNpEeBBINIAIOT 3HAYHTEJAbHO pajuyca nepBoil LeHTpaabHOM
30HHI, OMpeAeaAneMoro no dopmyae 3asadu 780, 10 B Touke B 06a3a-
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TeAbHO BO3HHKAET CBETJIOE MNATHO C OCBEIIEHHOCTbIO, MAJO OTAHYAI0-
meics OT TOH OCBEWEHHOCTH, KOTOpAs MMeana Gbl MECTO B OTCYTCTBHE
9KpaHa.

792. INpubausutenbHo 3 M.

793. 3oub PpeHeas B IaHHOM caydae yA06HO BHGpaTh B Bule
NIOJIOCOK, MapaJJiebHbIX KpasMm meau. B Hanpasaenun ¢ Oyner HaGaio-
IaTbC MHHHMYM B TOM cayuae, ecad B mwead AB (puc. 561) ykna-
AblBaeTcaA YeTHoe uucao 30H. (Ha puc. 561 nsoGpameHO HeThipe 30HbI

Puc. 561.

Ppeneasn.) b= 2kx, Tje X — IINPHHA 30HbI dpenens, k=1, 2, 3, ...
AK npexcraBaser Co00# pasHOCTb XOJa MEHAY KpalHUMH Jydamu,
NOCHNaEMBIMH OHOH 30HOI: .

A
AK = xsing = 5
Ortciona
= A
2sing °
Cnenosaregbno, B HanpasJeHHH @ GydeT HaGMOZATHCA MUHUMYM, €CAH
bsing = kA .
794. Jlyun, majaioliiye Ha OTBEPCTHE KaMepbl OT yAaAeHHOro TO-
YEYHOr0 MWCTOYHMKA, HAYT NpHOAU3UTENbHO NapananenbHo. Ecau 6bi

4

4
A
a
g
V4

Puc. 562.

He 6bl10 NudpaKuuM, TO pa3Mepel CBETNOrO NATHA OBLAH GBI PaBHBbI
AB =2r (puc. 562). Bcaenctsue nudpakuun pasMepbl OATHA yBesu-
yarcs o DC. Paccrosune OC ompefedseTcs yrioM ¢, NaouiuM
HanpaBJeHHe Ha MepBold  MuHuMyM (TemMHoe Koabuo). Coraacuo
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yxasanuio 2r sin =\, CaenoBaTeabHo, paguyc natha
OC=r+AC=r+4dsing = r+i21;}f-.

dta BeaMYHHA JOCTHraeT MHHUMyMa (CM. pemeHue 3anauu 504)
Ad Ad
WpH 1= 5. OnTiiMaabHble pa3Mepbl OTBEPCTHS 7 = -5 -
795. Yrabl, ONpeiensiollue HANPABJEHHS HAa MAKCHMYMHI BTOPOrO
H TPEThero NOPSIKOB, YAOBAETBOPSIOT YPaBHEHHAM:

dsing; =2\ n dsing; =3\
Orcoaa

(P21t 9a) . (P3—%2)
o) sin 5 ~ ‘
~d(9s—¢)=da~1,7.1075 cu

A= d (sin 93 — sin ¢,) = 2d cos

796. MaxcumanbioMy k coorBercTByer sin¢ = 1. CuaexoBarennHo,

d .
k=T~—4.

797. UTo6b BO3HMK CNEKTP NEPBOrO NOpPsALKa, HEOOXOXHMO yCJO-
Bue d > A. ClenoBaTebHO, HCKOMBIH NEPHOJ, PELIETKH He MOXET OhiTh
menbie 0,02 ca. '

798. HanpaBiaeHue Ha nepBblii MaKCHMYM ONpeJeNseTCs BHIpaxe-
nueM d sin ¢ = A. JKpaH pacrnojoxeH B (OKANbHOH IAOCKOCTH JHH3BI

Cuntas yroa ¢ MaabiM, umeem: I = fo. Otciona A =ifl- =5.10"%cu.

799. B Boze nanHa Bcex BOJH yMeEHbII@eTcs B n pa3 (n — noka-
3atefib npenoMaeHHs Boxabl). CiaenoBaTenbHO, Yrabl ¢, ONpeleifioline
HarnpaBJeHHs HA MAKCHMYMbI, H PACCTOSIHHA OT HEHTPa AHPAKIHOHHOMH
KapTHHBl IO MAaKCHMYMOB, COOTBETCTBYIOIIMX Pa3NHYHLIM JJAHHAM BOJH,
TaKXe YMEHbWIATCA B 1 pPas, TaK KaK MO YCAOBHIO YIABl ¢ MaJjbl
M sing=¢. |

800. CniekTphbl pasHbBIX MOPAAKOB 6yAyT COMPHUKACAaThCA TNpH YCJIO-
Bun khy= (k- 1) A,. Orciona

A

=—-=3.

T —

CaendBatenbHo, YaCTHUHO MEPEKPHIBATLCA MOTYT TOABKO CHEKTDH
mecroro u ceabMoro nopsakos. Ho nannas pemerka (cM. 3agauy 796)
MOXET JaThb A JAHHOTO HMHTEpBaJa IJAHH BOJH CHEKTP TOJbKO YeT-
BepToro nopsaka. [103ToMy cmexTpbl B HalIEM Cayyae NMEPEKpLIBATbCA
He OyAayT.

801. [Ipn HaAKJIOHHOM NajeHHH JydYelt Ha pemertky nox yraom 0
(puc. 563) pasHOCTb XOjJa MeX1y BOJHAMH, HIYUMMH OT KPaeB COCEA-

i THETe: 3=BD— AC=dsin¢—dsin¥.

STH BOAHB, CKI3JHBafACbh, YCHANBAIOT APYr Apyra npu
d(sing —sin ) = kA,
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rae k=1, 2, 3, ... 111 MaKCHMYMOB, JeKAUUX MpaBee LEHTPAIBHOTO
(k=0), 1 k=—1, —2, —3,... AT MAKCHMYMOB, JeKalUUX Je-
Bee HEHTPaIbHOrO.

\
‘\ Ha (~1)- 4 sarcumym

Puc. 563.
HauGoabmn#i nopsamox cmektpa Oyaer mpu ¢ = —90°. Torzaa
d —l—-é—):k)\. Otciona k= —6. Mower Ha6a0garbcs CHEKTP

LIECTOro Mopaaxa. 3HAK MHUHYC YKa3blBaeT Ha TO, YTO CHEKTD JEWHT
JieBee LEHTPAJBbHOTO. ‘

802. Kak Bmitekaer u3 dopmyan d (sin¢p —sin8) = kA (cM. peuse-
Hue 3ajauu 801), MHHHMa/JbHOE 3HaYeHHE NEpPHOAA peleTKH GYAET npHu

CKOMb3AMeM najgeHuy ayueil: 6 = 90°. B stoM cayuae d~—-. Caenona-

2

A

Te/bHO, NePHONl PEIETKH NOJKEH YIOBACTBOPATL HEPABEHCTBY d >3 .

803. B o6mweM cayuyae, Kak mNoOKa3aHo B peureHuu 3agauu 801,
HCKOMOE YCJOBUE HMeeT BHI:

d (sin ¢ — sin 0) = kA,

Ero MoxHOo mepenucarh B opme

$E0 =0
2d - cos 5 sin 5 = kA

Ecau d™>>k\, 10 ¢ = 0. Ilpu atom cos ?_ge ~cosf, a
sin ?;0 = ?_2—0 . CnenoBatenbHo, ycioBue, ONpejedsioliee Hampas
BJEHHS HAa TJaBHHE MAaKCHMYMBbI, MpUMET BUJ:

d cos 0 (9 — 0) = kM.

IMocTosinnaa peweTkn Kak GBI yMeHbIIMJAach M CTajka pasnoﬁ dcos@

BMecTO d, Yrabl ¢ — 0 OTCYNTHIBAOTCA OT HANMpaBACHHA NAaAAIOLIEro
CBeTa. -
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§ 34. Jucnepcus csera u uBera Ted

804. Kak nokasano B 3agaue 703, yron najeHus a, NpeJoMASIOLHi
yroa npu3Mbl ¢, M IOKa3areab TpeJNOMJEHHS 72 CBA3aHbl € yraom f,
N0l KOTOPBIM Jy4 BHIXOJHUT U3 TIPU3MBI, BbIpAKEHHEM

n—sinﬁ‘/ ( sina —|—ctgt,o)2+l..

sin f sin ¢

Ortciona nna sin f moayuaeM crelyioliee ypasueHue:
. sina sina
sin? § (1 4 ctg?¢)+2sinB -

—n?=
sing tg ¢ + sin? ¢ nt=0

HIH
25in?B 4V Tsin 4 5 —n? =0,
Pemas 370 ypaBHelie, HaiijieM:
— 1y 42 —1 1
2V'2

du3nueckuil CMBICA HMeeT pelleHue co 3HaKOM maioc. JIns Kpacumix
ayueit sinB, =~ 0,26. CaezoBareabno, B8, ~ 15°6’. Ias (buo.neToamx
sinBy ~ 0,31 u By ~ 18°6". Mckommiit yron 0=B¢p— B¢ = 3%

sin3 =

Puc. 564.

805. ‘las xpacubiX Jayueil GokycHOe pacCTOSIHHE JHH3bI

R
== 27 cu
fe=73 (e —1) ’
a5 GHONETOBBIX — f¢ = 25 CM.
Tlo dopmyae .’IHHBbI H3o6paxkeHue, 1aBaEMOE KPACHBIMM JyuaMH,
a
GyaeT pAacroJOXeHo Ha pacCTOSHHU b, = Tfl( =058,7 ¢, duoae-

K
TOBBLIMH — by = 50 c.t.

Ha ar(paue (puc. 564) nsobpameHne ucrouHuxa GyjeT UMeTb ¢ op-
My NATHA, Kpas KOTOPOrO OKpalleHbi B KPAacHHIH 1Ber.
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Iluamerp natha d MOXHO HalTH u3 -nogobus Tpeyroabhukos ABE
n CDE:
b — by
by

806. CoaHeunble JayuH, NAaJaKIHE HA KAMIM JOXKAA, MOXHO CUMTATh
napaaxeabusiMi. [1o BBIXOXE M3 Kamau focje OXHOKPATHOrQ OTpaxe-
Huf Ha BHYTPeHHeH IOBEPXHOCTH KalliM Jy4d PpacXoAdarcs IO BCeM
nanpasaenusaM. JIMIIb Jyud, HCOBITaBUIME HaMMeHbliee OTKJOHEHHe,
MAYT npubausnuTeAbHO napanaenbHo. I10ITOMYy HMMEHHO STH JyuH, TO-
najas B raas, BbI3OBYT HauboJjblliee 3pHTENbHOE BHedYaT/eHue. ITH
Jay4am MAYT, TaK CKa3atb, C HauboabuieH <«MmIOTHOCTbIO». OcTajbHble
Jdy4d PpaCCEHBAIOTCA BO BCe CTOPOHBL. Jns mapamienpHBIX JyueH yroa
OTKJOHEHHUS, Kak MOKasaHo B 3ajave 748, pasen 138°. CuaepoBateibHo,
yroa mexny nagaomumu or CoJHIA JyuaMi M HanpaBjieHUEM HA pa-
yry cocraBasier 42° (a8 kpacuoro cBera) (puc. 569).

d=D ~ 0,15 ca.

Puc. 565.

B raas nonagaetr cBeT OT Tex Kameab, KOTOpbie HaXOAATCA B Ha-
NpaBAeHHH, COCTaBAALIEM yroa 42° ¢ JuHHel, NpoBeleHHOH dyepes
raa3 u Coanue. [ns huoneToBbIX Jydedt 3TOT yrold COCTaBJseT Npu-
mepHo 40°.

807. IlepBas (ocHoBHas) paayra Habaopaercs 6Jaropaps Jayuam,
MCOBITABLUIMM OJHO OTpPAXEHHE BHYTPHU Kameaek Boabl. IIpu nmpenoMiaenun
Haubosee CHJIBHO OTKJIOHAIOTCA OT IepBOHAYaJbHOIO HampaBleHHs
¢ronerosrie ayuu (cM. 3anauy 747) (£ 0 pacter ¢ pocTOM 1, TaK Kak r
YMeHbIIaeTCA), NOITOMY BHEIIHAS Ayra GyleT KpacHOH, a BHYTPEHHAS —
¢dronetoBoi.

Bropass pajayra Bbi3BaHa JyuaMu, HCHBITaBIIMMH JIBa OTPa}eHuys
Buytpu kaneaek. [Ipumepublii Xon ayua m3o6paxeH Ha puc. 566. Ha-
TpaBJeHHe Ha Ppajiyry CcOCTaBAseT, Kak MOXHO mNoka3aTh, 51° ¢ Ju-
nve#, coepunsoweit rna3 1 Coanue. YepenoBaHue IBeTOB NpH ABYX
NPEJOMJCHUAX H ABYX OTPaXEHHAX NOJydYaeTcs OOpPATHbIM: BHELIHAS
Jyra Gyner ¢HOJNETOBOH, a BHYTpCHHAS — KPacHOH.

[Mocne nByx oTpawmeHuit HHTEHCHBHOCTb CBETAa OKa3biBAaeTCs CHIAbHO
0cna6.aeHHOH, BCAEACTBUE WYero BTOpas pajyra GbiBaeT ropaspo MeHee
UHTEHCHBHOH, ueM nepBsad. ,
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808. Teorpaduuecxas mupora MOCKBH, T. €. yroa Mexiy muo-
CKOCTBIO SKBAaTOpa M HOPMaJbl0 K NMOBEPXHOCTH 3EMHOro Liapa, § = 56%

Puc. 566.

CoJHlle B 3TOT MOMEHT CTOHT B 3€HHTE HaJ CEeBEPHHIM TPOMHKOM (IIH+
pora o = 23,5°). CaenoBarteabHO, yroa Mexay HampasieHueM Ha CouHue

M ropusonToM (puc. 567)
p=90°— ¢ a=57°30".

Panyra e Moxer OHTb BHIHa TOABKO B TOM Ciydae, KOria

N

Puc. 567,

Bhicota ConHLa Hax ropu3oHTOM HE mnpeBumaer 42° (cM. puc. 565).
CaenoBateiibHo, HaGvIIOZaTh pPajyry B YKa3aHHOE BPeMs HEJb3d.
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809, Ham raas nonyuaer omyIieHHe TOrO HJHM HHOT'O LBETA3, KOrAa
€L YyBCTBUTE/]bHBIE 3JIEMEHTEl Pa3paXcaloTCs CBETOBOH BOAHOH on-
penieneHHOl 4acTOTH. acToTa e CBETOBbIX BOAH HE MEHSETCA Npu
nepexojfe U3 OfHOH Cpelnl B JAPYrylo. .

810. Heo6xoxmuMo cMOTpeThb uepe3 3eneHoe CcTekao0. [Ipn sToMm
Hagnuch OyleT BHAHA uepHOM Ha 3eneHoM ¢oHe OyMard, Tak Kak
KPACHBIl CBET HANMHCH «OTJIHYHO» He NMPOMYCKAETCH 3eJeHBIM CTEKAOM.

[Ipn paccMaTpuBaHHM 4Yepe3 KPACHOE CTEKJO KPAacHas HaAMHCh HO
6yner BHIHA Ha KpacHOM ¢oHe Gymaru. ’

811, O6beKTHB NpPEHMYLIECTBEHHO OTpaXaeT KpaiiHue wacTH BH-
IMMOrO CIEKTpa: KpacHywo M ¢uoneroBylo (cM. 3azauy 782). Ot cmemwe-
HUSL 9THX IIBETOB BO3HUKAeT CHPEHEBHI! OTTEHOK.
© 812, LiBeta paayru SIBASIOTCA YUCTHIMH CHEKTPaJbHBIMH IBETaMIt
(cM. 3anauy 806), Tak kak Mo NAHHOMY HANpaBJeHWIO BUAEH Julb ayd
BIOJHE OMpeleNeHHO! AMuHb BOMHbI. LIBeTa TOHKHX miaeHok, Hao6oporT,
TMOJYYAlOTCA H3-32 TallleHus (MOJHOTO HAX YaCTHYHOro) aydyel Heko-
TOPOro CHEKTPAAbHOTO MHTEpBala B pe3yibTarte HHTepdepeHuud. Liset
naeHkd OygeT JOMOAHHTENbHHIM K LBETY 3TOr0 CIEKTPAIbHOIO Hila
TepBaJja. '

813. Ilox neiicTBHEM CHJABI TAXKECTH MBUIbHAsA BOJA CTEKaeT B HHX-
HIOI0 4acTh IIEHKH, KOTOpas Bceria Touuie, 4eM Bepxuas. Crenosas
TeJbHO, TOJOCH, KOTOPbi€ YKa3sHBAalOT FeOMETPUUECKO8 MeCTQ TodeK
OIMHAKOBOH TOMIHUHBI, NOMKHBI OBITb PacCHOJOMEHB TOPHIOHTAAbHO.
ToayGoit (cuHe-3eNeHBIH) OTTEHOK NOAYYACTCA NpPH HCKMIOYEHHH H3
TIOJHOTO CNEKTpa €ro JIJMHHOBOJHOBOH (Kpacno-ogaﬂ)xeaoﬁ) qact
(cM. 3apauy 812). Ilpu ramenun cpenHed (3eqeHOH) 9acTH CNEKTPd
OCTaBUIMECS JyYH NPUNAIOT IVIEHKE NypPNypHbE (MaauHOBHH) OTTEHOK,
a npM BHIYMTAHHM M3 CIVIOLIHOrO CHEKTPAa €r0 KODPOTKOBOJAHOBOH (Cite
He-‘gnoneroaoﬁ) 4acTH MJEHKAa BRIMIARMT Xeatoi. Ecau pasHOCTb Xona
B3aUMHO I'acAI(UXCH Jyueil COCTaBAAST OZHO M TO Ke YHCIO HOAYBOAI
BO BCeX TpeX CayuasX, TO BBEpXy HOJNXHAa OBITh JKeaTad MOJAOCA, 3a-
TeM NypnypHas ¥ BHH3Y roayb6as.

814, JlHem paccesHHBI!i HeGOM roayGoit. cBetT N06aBASETCH K XKCA-
TOBaTOMy cBeTy caMo#f JIyHH. DTO cMelleHHe BETOB BOCIPHHHMAETCH
raasoM kax Geawtlt nBer. [Tocne saxoma Coanna roay6oi cser ne6a
ocaabepaer u JlyHa NpuUHHMaeT KEJTOBATHIH OTTEHOK.

815. Ha teMHOM (OHe Mbl BHIMM JAbIM BCAEACTBHE TOrO, H4TQ Of
pacceiiBaeT MajalmolHe HA HEro CBepXy COJHEYHble Jayuu. YacTuy
JbIMa pPacCEeHBAlOT CHHHII CBET ropasio CuibHee, YeM KPAacHHH nmt
weatbid, T103TOMy LBET IbIMa KaWeTCHi CHHHM.

Ha ¢oue cBetsaoro ne6a pbiM Bumen B NPOXoasieM cBere, Hum
KaWeTCA KeNTOBAaThIM, TaKk KaK CHHuil CBET pacceMBaeTcs BO BCE CTO+
POHBl M TOJBKO JJHMHHOBOJHOBBIH YYacTOK CIEKTpa GEJOro CBEeTa J0s
CTHraer raas.

816. Tonkas mnJeHKa BOLH, MOKPHIBAIOIEH BAaXHBIH NpeIMET, OTs
paxaeT Najaoiui Geablil CBET NO OXHOMY ONpPEACHCHHOMY HampaBac)
Huio. TToBepxHocTh mpexMera ywe He pacceuBaeT Geantit CBeT BO BCG
CTOPOHBI, U TOCHOACTBYIOIUM CTaHOBHTCA ero coGcTBeHHbi# uBeT. Pacy
CeaHHHl CBET He HanaraeTcs Ha OTPaWeHHbIl OT mpeamerTa, H MO3ITOMY
IBET Kawercs 6o/ee HAaCHILIEHHBIM,

t
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