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Mpeaucnosne

C6opHuE 3afau cOCTABJNEH K KJIACCHYECKOMY Kypey duan-
km ana 10—11 xaaccoe aeropos I'. fI. Maxumesa, B. B, By-
xoBnesa, H. H. Corckoro.

CO6OpHAK COCTOMT U3 ABYX uyacTeli. B mepsoil gwacTtm npea-
cTapieHo OoJiee BOCLMHCOT 3a4a4 10 BCEM TeMaM, BKJIIOYeH-
HBIM B Ha3BAHHBINA Kypc OnsMKHA. 3axaun pacnosyoKeHbl B 1o~
PAnKe BO3PACTAHUSA cHoxHOCTH, CHAUANA NPABEEHK 3aXaAUN-
VIPa:KHEHAA, B KOTODEIX MIA NOAYYEeHHA OTBETa AOCTATOUHO
BOCHONL30BATECA OfHONE dopmynolt. 3aTeM ciaexyior Bomee
CAOXKHEIe 3ajauH. Bo Bropoli wacTu c60pHMKA IIPEACTABICHH!
3anaud Ha TEMHl, Hé BKIIOYEHHEIe B KJIACCHYECKHU Kypc du-
BHKM (YacTh 2THX TeM H3y4YaeTcd B OCHOBHOIl mKoxe)., Yme-
HIe DemIaTh 3a78NH HA 3TH TeMH HEOOXOAHMO IPH NOCTYI-
JEeHHH B TexXHH4YecKHe By3nl. Ilepea dopMynmpoBkoit sagau
KAMAOrO pasfesa AaHa KPATKAR TeOpHA, Heobxoaumas pns
PEIICHNS NMOCACAVIOWINX 3AHAY.

K GoaermuHCTBY 38484 NpHBeAeHH OTBeThl. HHOTAA B OT-
BeTAX JAHBI YVKASAHMA, KOTOpPhIe NOMOIYT PeIINTH 3agavy.
B romme c6opHUKA pacnosoxkeHE Talunikl sHaueRmit Tex du-
SUYECKHX BeJHMYKH, KOTOPBlE HYXKHH AJA pPellleHHd 387884,

IIpucrynars K pelleHH® 38744 CAeAyeT Iocle HIyIeHHA
TEOPHH HA AAHHYIO TEMY, B 38JAYHAKE VKA3AHEI COOTBETCTBY-
omre naparpadel yuefHHKa., PazyMHO Takixe cHa4dajga 0O~
CMOTpeTh NpPAMEPHl pelIcHWA 3a7JaY4, IpHBeAcHHBle B y4el-
HHKe.

IIpu pemenuu Heobxopmmo obpamars BHHMaHHe Ha 1Ipa-
BBRABHOCTH BhiuHcHeHHHA. M3 Tabaunm ByXHO 0parb 3sHAYeHHA
dusHUeCKUX BEAMYUH, COZEp:RaAlIHe CTOJLKC Ke IHAYAIIHX
IHDP, CKOJIBRO CONEPIKHTCH B THCNOBHIX AAHHHIX B YCJIOBHH
sagayu. HanpaMep, AaHa BEICOTA, ¢ KOTOPON magaer Teno,
paBHaa 2 M. [lna onpefeneEuA BpeMeHH INOJIETA B 2TOM -
gae yCKOpeHme ¢BoBOAHOTO MaZeHuss OKpyraaerca a0 10 m/c¢”.
Ecnu 3e BeICOTA paBHA 2,2 M, TO YcKOpeHHMe cBoOOZHOIO ma-
neHnsa Geperca paBHEIM 9,8 M/ci. B HerOTODBIX 3azauax IpH-
BeJleHO 3HAYeHWe YCKODEeHHA CBOOOZHOrO mafeRHA, KOTOpoe
caezyeT HCIOJE30BATE NpH pacuerax. Mmorma aas yaolerea
B YCJOBHNHU DPHUBEAEHH TaGAuUuUnble AaHHHE, HeolGxoAUMBIe
AN peleHNs 3agaun. OTBer AOMMKEH CONEPMATH CTOJNBKO JKe
sHavamux nudp, CKOILKO HX COZEPYKUTCA B YHMCAOBHIX AaH-
HBIX ycnoBHA. Takke peKOMeHAYyeTCS IOCHEe BHBOAA OKOHYA-
TenbHON GOPMYSAN ODPOBEPHTH eAMHALYY NOJyYeHHOH (hramve-
ckoll senmunHbl. IIpoBepka eanEWn, GHSHYECKMX BEIUYMH —
oxuH m3 cnocobor y6eauTLCs B NMPABANLHOCTH pemIeHHns. He
HYXHO AeJaTh IPOMeXEYTOUYHBIe BHIHCACHHA., “THCIOBOE OT-
BET CHeAYEeT HAXONHUTE N0 OKOHYaTenmHOU dopmyne, uro nos-
BONMKUT H30exaTy NUIIEEX omnGoOK B pacyerax.
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Yactb 1

10 xnace

MexaHuka

KunematTnka
KuHeMaTtuka ToUKMn

MlonoxeHue TOMKM B NPOCTPAHCTEE.
BextopHnie BenuuuMHn (§ 3—6)

OnpepeauTe HKOOPAHHATHI MATEPHUANBHON TOYKH HA
mwiockoeT XOY, ecnim paguyc-BeKTOp, ONpeAenaomui
ee OOJIoXKeHHe, cocTaBaser yroa 30° ¢ oceio OX, a ero
MOAVAL paBeH 3 M,

Monyar panaryc-BeKTODa, ONpeAeNAIONIer0e MNOJOXKeHHe
MyXH, cuafmeit #a creHe, PAReH 5 M, & XOODAMHATA IO
ocn OX, nNpoBeAeHHOH H3 yrja KOMHATH BAOAL NOJA,
paBHa 2,5 M. Onpepenure, HA KAROI BRICOTE BAXOAUT-
ca MyXxa.

KoopaunaTel naMnosi, NoARemIeHHON K MNOTOAKY KOMHA-
TH Ha WHype Aauaoi 1 M, paBHH ¥ =3,82 M, y=4 M,
z=3 M. OnpegesnTe BEICOTY KOMHATEI, MOIYJAL DAAHYC-
EEKTODa, ONPeHENAIomEre NOJOMeHNe JAMIL, H YIOJX
HAKJIOHA pafuyc-BeKTOopa K minockoctH XOY.
KoopaunaThl AByx mAapoB Ha (MIIBADAHOM CTONE X, =
=1M yy=2MuUx,=2 M, y,=3 M, Ock OX Ha-
IpaBjieHEa BAOJB KOPOTKOTO Kpad CTOJA, 8 HAYAI0 KO-
OpAHHAT COBMeEIleHO ¢ YyIraoM croxa. Onpemennre:
1) paccrosHMe MeXxAy mIapaMmu; 2) moj KAKUM YIJIOM K
ocH OX Haj0 HAODABMTH KW, YTOOH npm yvaape OnmK-
HA# map nomaJa B JaJbHAN.

Paamyc-BeKTOp, onpeAeaA0Nini MoJoXKeHHe TOYKY A Ha
naockoetH XOY, cocrasaser yroa 60° ¢ oceio OX. Mo-
AyJab BeKTOpa r, paBeH 5 M. Moayaes paguyc-BeKTOpa,
OMPeAeqAIOINEro NoJOXKeHHe TOYKH B OTHOCHTEeABHO
TOYKHN A, ©;p paBeH 1,83 M, u ero npoexknmun Ha ocu OX
u OY paBHH cooTBeTcTBeHEO 1,83 M um (. Onpeaenure
MOAYJE BEKTOpa I'y W Yroj, KOTOPEI OH COCTABASAET ¢
ockio OX.

Ha nanocxocrrn XOY npoBeauTe paguyc-BEeKTOp, ompehe-
JAIIHA TON0XKeHHe TOYKH A, KOODAHHATH KOTODPOH
PaBHH X, = 1 M, Iy, = 4 M, U paguyc-BeKTOP, ONpedesa-
DI D0J0KeHNe TOYKH B, KOOPDAHHEATH KOTOpPO# pas-
HE Xg= —1 M, yg = —2 M. Onpeaennre NPOSKHNY Ha OCH
OX u OY paguyc-pexTopa, NIPOBEIeHHOIO U3 TOUKH A B
ToUKy B.
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11,

12.
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14.

15.

16.
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Cnoxute asa BeKTOpa @ mB b, Ha-
nparneHHHE COOTBETCTBeHHO BROJDL
oceid OX u OY. Moaynu BeRTOpOB
pasrel 3 m 5,2 M. Onpenenxnre
MOAYJIE IIONYYCHHOrO BEKTOpPa H iy
¥roj, KOTOpPHI OH COCTABIAET C —_—
oceo OX, c l

Ha pucynre 1 usofpaskensl Tpn
BEKTODA a, b ¢. a) CnoxuTe Bek-
TOPH @ M b. 6) Caosxure BEKTOPB

b u c. B) Cnomure BeKTOPH @, b m ¢. Onpenesnure Mo-
Jly/I TIONYYEHHBIX BEKTOPOEB, ecmt |a] = 3 m, [B] = 4 w,
le] =1 m.

Touxa A mmeer KoOpAHEETH X4 = 1 M, y, = 1 M, Touxa
B—xp=4 m, yg= —2 M. Onpegesure MOZYJAb BEKTODA,
COeAMHAIONIETO TOUKHN A n B, ero npoekuuu Ha ocu OX
m OY, a Tarmke yrona, Rompmﬁ OH COCTABASET C
OCBIO OX'

BekTOpH amb IpOBeNeHBl H3 HAYAJA KOOPAMHAT H
HApasaeHH nog yriaoMm 90° Apyr R Apyry, IpDH 3TOM
BEKTOP G COCT&BJAET ¢ OChIO OX yroa 30°. Moayau
BEKTOPOB DABHEI cooTpercTBeHHO 4 1 § M. Omnpezmenure
NpoeKnuH BeKTOpoB ¢ 1 & ma ocm OX u OY.

B ueM pasHHMIIA MeXAY COCTABJIAINHMH BEKTOPa IIO
ABYM 3alaHHHIM HEeKOJJIMHCAPHHIM HAUPABJACHHAM H
NPOeKIUAMY BeKTOP& HA 3TH HaNpaBIeHHAT

Puc. 1

Cucremnl OTCHOTA. YPaBHOHMA ABUXKOHNA.
Mepemewetine {(§ 7, 8)

Manvunk GexxuT Do npaAMO# AZOPOXKKe K Kapyceau. Ha-
9epPTUTE OPUMCPHEE TPACKTOPHH JBHIKCHUS MAJBYEKA
OTHOCHTENBLHO: 1) KaMHA HA AOPOIKKe; 2) deaoBEKa,
BpaIqaonIerocA Ha KapycelH.

MoHO AH YTBEPRAATH, YTO MOAYIL IepeMEIIeHHSA
BCOTAAA DABeH ANWHe nyTu?

Onpeaennre MOAYAER NEePEMENIeHHA KOHMA MHHYTHOMHR
CTPeKHE HacoB 3a8 15 mun. JiamAa ctpenkn paBEa 1 oM.
KoopausaT MaYnKa, ABMMKYIIEroca no IJIOCKOH mo-
BePXHOCTH B HAYAJBHOM M KOHeYHOM TOYKR&X, COOTBET-
CTBeHHO paBEM X; = 1 M, ¥, =1l MuH x3=4 M, y,= 5 M.
OnpegenuTe MOAYAER ImepeMemeHAs MAUHKA.

TypucT npomen no OpaMoMy mocce 4 XM, a 3aTeM Bep-
HyJAca Basag ¥ npomresa 1 kM. Onpezeante AJMHEY HNYTH
M IlepeMelieRue TYPHCTA.
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18.
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21.

Jns mozwema rpysa paGo- Lz°
9Ai HCOOAb3YET phIYar -4
anuaoh 1,5 M, T'pys Ha- ,;f’

XOAUTCA HA PACCTORHUH Pz

0,5 M oT xoHna A (puc. 2). - ;T:-

Onpeneante nepeMenie- é—i’ h .
HUe W JANURY NyTH ©pysa B
H TOUYKH B priuara mopm

OOgBEME I'PY3A HA BHICOTY Pue. 2

h =25 cwm,

Odnuna moABeca MASTHHKOBLHIX HacoB

pasEa 15 cM. Onpegesnure MORYAL me- A
peMenmeHns KOHIlA MAATHHKA, 4 TaK-

¥e INUHY ero nyrH 3a 5,25 ¢. Maxcu-

MAJBHBIA YroJ OTKJIOHEHHUS IOABeca

paegeH 15°. YuTturte, 4TO OZHO NOJAHOE

KoJaebaHHe MAATHHK COBEpIIAEeT 3a OX-

HY CEKYHAY.

KoHek ¢urypHcra nenaeT BOCEMepPRY, C
COCTOAILYIO U3 ABYX OKPY:RHOCTeH pa-
Zaycamu 1,5 u 2 M. BHauane KOHeR
Haxoaurca B Touke O. Onpepenurte

JVIAHY TIYTH H MOILYJB TI€PEMeIeHNA B B
Te MOMEHTH BPEMEHH, KOrZa KOHEK
OKAa3LHBAGTCA B Toukax A, B, C u Puc. 3

OIIATE B Touke O (puc. 3).

Ilemexon npomen 4 KM CTPOro HA CeBEpP, 8 38TeM 3 KM
HA BocTok, Ompeaenure AAHHY DYTH H MOAYJAL mepeme-
IIeHuA Ielexona.

Ha cpenrelt amunu mrpadbHO# niomaaky GyrboaLHOrO
noas, pacnonokeHHoll Ha paccroamny 20 M oT AMHHAN
BOPOT, HAXOZATCA ABAa HMrpoka. Ilepmrili MrpOK mOCHLAA-
€T MAY BAOJAbL HOJA B BOpPOTA, BpaTAph OTOHBaeT MAY
nog yraoMd 3(0° k HavanbHOH TPAEKTODHM, H OH AQJIETA-
eT A0 Broporo urpoxa. Ompepennre MOAy/Ibs OmepeMerie-
HAA ¥ AJMHY NYTH MAda.

PaBHOMEpHOe nNpaMonuHeitHoe asnxeHue Touku (§ 8, 10)

22.

23.

3anAmnTe YpaBHEHHE ABHKEHMA TOYKH B BEKTODHON H
CKRanApHON dopMax, eCIN OHA ABHIKETC B MONOKUTENDb-
HOM Hanpaeaednu ocu OX co cropocreio 2 M/c. B Ha-
YANLHEE MOMEHT BPOMEHU TOYKA HAXOAMNACHL HA pac-
croaHuy 1 M oT HaYaa KOOPRUHAT.

KoopauHaTa MAYa, pABHOMEPHO KATAIIErocsa HO OpamMoil,
cosnapalomeit ¢ ocrio OX, usMennnace or x; = 2 M g0
X, = —4 M 3a BpeMd, paBHOe 2 c. OnpexenuTe CKOPOCTH
v, MAYA,
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25.

26.

27,

28,

29,

30.

H3a myHrTa A BHes)xaeT pe- x,M A
JIOCHIEANCT €O CHKOPOCTHIO :
18 xM/4u. OZHOBpEMEHHO €
HEM M3 OVHKTA B, Haxo-
AAWIETOCH HA PACCTOAHNH
900 M or nyHKTa A, BEIXO-
AUT B TOM 3Ke HANPARJSHUN
nemexox ¢0 CKOpPOCTHIO

L
:

8 xkM/4. Yepes Karoe BpeMs 0 2 46 8 10 & ¢
BEJIOCUNIGAHCT AOTOHUT He-

mexona? Kakoe paccrogaaue Puc. 4
npolifger 3a aTO BpeMsd Ie-

mexox?

ITocrpoiite rpaduKyN 3aBHCHMOCTH KOOPDAMHATH X TOUKH
OT BpeMeHH f, eCJIM OHA ABH:KETCHA PABHOMEDHO CO CKO-
pocTe 2 M/c BEons ocu OX. Vurmre, wro npu t=0
x=0.

Ha pucynkxe 4 nanm rpadHKE 38BECHMOCTH KOOPAHHAT
ABYX Tell or BpeMeHH. Onpefenure CKOPOCTA paBHOMED-
HOT'O JBMIKEHHSA TeJl.

ABTOMOSHIL ¥ BEJIOCHIIEOHCT ABHMKYTCA BAOJADL ocH OX.
CropocTh asToMobuna v, = 72 KM/4, a BeIOCHNERNCTA
v, = 18 KmM/4. IlocTpoiiTe rpadmKHE 3aBHCHMOCTH KOOp-
AUHAT X; B Xy aBTOMOGHIA M BEJXOCUNERHCTA OT BpeMe-
mu ¢, YaraTe, 9ro mpu =0 x, =x,=0.

Touka ABHKeTCS PABHOMEPHO B CTOPOHY, IIPOTHBO-
MONOKHAYI0 IOACRHUTEILHOMY HanpasleBHK oce OX,
co cropocTeio 4 M/c, HauarrHoe DOMOKEHHME TOYKH
X, = 20 M. 1) HanummuTe ypaBHeHHe ABHUKEHUA TOUKH.
2) IlocTpoiiTe rpaduK 3aBUCHMOCTH €€ KOOPAHHATEL OT
epeMeHHE. 3) Yepes xaroit NpoMe)XyTOK BPeMeHM TOUKS&
6ymeT HaXOAHTBECA B Hauaje KOODAWUHAT?

Ha pucyHke § npeacrasnrens! rpadyxy 3aBHCHMOCTH KO-
ODAMHAT ABYX TeJ OT BpeMeHHA. 1) OmpeaeanTe cKoOpoc-
™ 2TEX Ted. 2) Hammmmre
YPaBHEHMA HMX JABH)KEHHA. x,MA
3) OmpenesaTe MOMEHT Bpe-
MEeHHM, KOrA8 KOOPAWHATH 501
Ten 6yayT paBHEI, T. e. Teaa 40
BCTPETATCH.

B npsamoll TyHHenn OaHO- 304 .
BpeMEeHHO HABCTPeYYy ApPYr
ADYTY BBE3IKAIOT ABR II0€3- 20 ..
Oa: OAHMH €O CROPOCTHIO 104
72 kM/49, a apyro#t co ckro-

pocteio 90 kn/4. Ompeaenn- 0 102030 40 50 ¢,c
Te AMHY TYHHENA, ecau U3-
BeCTHO, YMTO NOe3da BCTDe- Pue. 5

TarcA 4eped 20 MuH.



31.

32.

Ha rpabpuxre (puc. 6) uso- «x,
OparkeHa  3aBHCHMOCTE
KOOPAHHATH TOYKH OT
BpeMeHnA. ONHIIHTe ABM-
eHHe B NPOMEMYTHAX
BpeMeHHd 0—4 ¢, 4—6 ¢

n 6—12 c¢. IlocTpoiiTe
rpadHKH  IABUCHMOCTH
NPOEKLUHH CKOPOCTH TOY-

KM OT BpeMeHH H NYTH OT
BPEMEHH. Puc. 6
Ilemexox 30 mma men

BIlepeA N0 NPAMON Aopore PaBHOMEPHO CO CKOPOCTRIO
1,8 m/¢, saTeM oxn BHa 10 MHH ocTaHOBHACA, & IOTOM IIO-
BepHYJ Hasax H mrea 20 MmuH co cropocteio 1.5 M/c.
HocTpoiiTe rpadpur 3aBHCHMOCTH KOODAHHAT TEUIEXOAA
OT BpeMeHH, CYHNTAA, UYTO B HAUYAJNbHEIA MOMEHT BpeMe-
HU KoopauuaTa ObLIa pasBa HYNO.

N o 0O R

2 4 6 81012 t,c

o

MrHoBoHHas cKOpocTb. Cnoxeuwe cxopoctel (§ 11, 12)

33.

84.
35.

36.

37.

Ha pueynke 7 norasaHa Yi
TPaeKTOPHA MATEPHAJbL- ¢
HOHl TOYKM, ABMKYIDeiicsa
¢ MOCTOAHHON nO MoOAy-
JI0 CKOpOoCThI0 v. Hauep- - B D
THTE BEKTOPBEI CKODOCTH
MATEDRAJLHOA TOUYKH B A
Tourax B, C u D. Yemy .
PABHBI IPOEKIMH CKOPOC- 0 X
TH HA OCH KOODAHHAT B Puc. 7

TouKkax C u D?

IIpu xakOM ABM:KEHHMU BEXTOP MIHOBeHHOH cropocTn
BCerja MnapajesieH TPaeKTOPHH?

MarepranbHas TOYKA PABHOMEDPHO ABHKETCHA IO OKPYR-
HocTH. Ha Kakoii yros nosopadmBaeTcsi BEKTOpP MTrHO-
BEHHOM CKOPOCTH TOYKM B MOMEHT BPeMeHH, KOrJa OHAa
npoxoanT: 1) WeTBepTh OKPYIKHOCTH; 2) NOJOBHEY OK-
PYHOCTH?

AdBa ABTOMOUNAA ABMMKYTCHA HABCTPEYY ApPYr APYry co
cKopocTAMHE V=15 M/c u v, = 20 M/c OTHOCHTENBLHO A0~
poru. OmpeaenuTe CKOPOCTE NMEPBOrO ARTOMOGHAA OTHO-
CUTEeJIBHO BTOPOrO H CKOPOCTB BTODOrO OTHOCHTEJALHO
nepBoro.

Ilaccaxup cHAUT vy OKHA B 3MeKTPHUKe, ABHKYyHIeiica
o cKopocThio 36 xM/4. CHONBEKO BpeMeRM OH OGyZer BH-
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38.

39.

41.

42.

43.

44.

45.

46.

zeTh moesx aauson 100 m, gsmxymmaiica B TOM Ke Ha-
npasBJeHHH CO CKOPOCThIO 72 KM/4?

AdBa aBTOMOGHIA ABMIKYTCH K IEPEKPEeCTKY HO B3AMMHO
OepONeHAUKYAAPHHM JOPOTaM: OZHH €O CKOPOCTBHIO
54 xM/4, a apyroit co ckopocteio 72 KM/u. Onpeneau-
T€ MOAYJAb OTHOCHTEJBHOH CKOPOCTH aBTOMOGHNICH.

B 6espeTpeHHYI0 NOroAy HKANAH AOMAA OCTABJAIOT HA
00KOBOM OKHe PABHOMEPHO ABHMXYIIeroca aBrobyca cie-
Abl, HaIpaBJdeHHBEe NoZ yraom 60° x Bepruxamu. HYemy
paBHA CKOpOCTh aBTOOyCa, €CAH CKODOCTHh NANGHHA Ka-
nejb OTHOCHTeJABHO 3eMau pasHa 10 m/c?

JlonounuK nepenpaBiadeT NACCARAPOB Uepes PEKY, cCKo-
pocTh Teuenms koropoi 1 m/c. Illupmma pexm 100 M,
CKOPOCTE JOAKH OTHOCHTENBEO BOALl 2 M/c. 1) Kax Jo-
HOYHUK ACKEH HAIDABHTE JOAKY, YTOOHI IYTh JOAKU
fni1 MHHEAMAJLERHIM? CKONBKO BPEMeHH B 9TOM CHydae
anuarea mepenopasa? 2) Onpemenure MEHEMMANBHOE Bpe-
MA nepenpashl. I'Zie B 3TOM CJIydae OKAKeTCH JOAKA?
Camoner JeTUT CTPOro HA cCeBep €O CROPOCTHIO U, OTHO-
cHTeAbHO 3eMJH. IIpm 5TOM Ayer ceBepo-3amafHBIA Be-
Tep, CKOPOCTh KOTOPOTo paBHA U,. leMy paBHA CKODOCTE
caMoJIeTa OTHOocHMTensHo Berpa? Iloa xaxkum yraoMm P k
HAODABJCHHUIO ABUIKEHUS JICTIHK YASDIKUBAET CaMOdeT?
Mansung, Gerymuit saoans anuHEHOTO 3abopa, OGpocaer
MAY M JOBHT €r¢ mocjie yaapa o safop. CROPOCTE Madh-
YHKA Uy, CKOPOCTH MAYA OTHOCHTENBHO Hero v,.. Ilox
KakuaM yraoM K sabopy om Gpocaer mMau?

Kanna soasl Ha J060BOM cTeKksie ABTOMODMAA, ABHIKY-
nrerocd €0 CKOpOCTHI0 36 KM/4Y, DOZHMMAIOTCA CO CKO-
pocThio 2 M/¢, yroa HAKAOHA cTekaa 60°, Ompenenure
CKODOCTh KANENh OTHOCHTENLHO AOPOTH.

BesocuneancT W nemexol, HAXOAAINHECA APYT OT APY-
TA HA paccTOAHMM 1 KM, HAYHHAIOT ABHIKEHHE B OJHOM

HAIIPABAECHAHN CO CKOPOCTAMHA 1?7 M/c 1 6 KM/41 cooTBeT-

cTBeHRO. OnpegesnTe CKOPOCTh, C KOTOPOH BesocHIe-
AHCT AOTOHAET Memexofa, & TAKIKE BPEMS, 34 KOTOpoOe
OH eTo JOTOHHT.

Coraacao sarory Xa66aa cropocTh o06pasOoRABIINXCA
IpU B3phEIBe TAJIAKTHK NPONOPHUOHANBHA PACCTOAHHIO I
OT MecTa B3pRIBA: U = kr, rae k= const. Joxkaxure, uTo
OTHOCHTEJBHAS CKOPOCTh FAJIAKTHK HE 3aBHCHUT OT pac-
CTOSHHA I, 4 OOPeACAHETCA PACCTOSHUEM MEXAY rajaK-
THKAMH, UTO TEeM COAMBIM ACAAET HCBO3MOKHEIM onpeme-
JleHUe MecTa B3DHIBA.

Jba aBroMo0MAA HOABE3KAIOT K PaSBHJIKE AOPOTH €O
cKropocTAMH 72 m 54 KM/9 U DPARBEsKAITCHE IO ABYM
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47.

48.

POCTHL NEPBOTO ABTOMOOHAA OTHO-

CHTEeNBHO BTOporo: 1) Ao pasBHI-

KM, 2) mocae pasBUIKH.

Kannm pmo:xAA DagaloT BepTH-

KAABLHO CcO CKOpOcThI0 U,. C Ka-

KO# MaKCHMAJLHOHK CKODOCTBIO

Upax AOMKEH ABHUTATHLCA YEJOBEK

poctom h, Hecymmii Han coboit

30HT amamMerpoM D, urTobH ero

OZe/KIA  OCTABANACh  CYyXo#?

IIpm xonple uyeyoBeK HARJIOHSET

30HT.

IIo mocce co ckopoereio 10 M/c eger aBTobyc. Yenopek
Haxopwrea HA paccToaHEm 100 M or mocce m 300 M or
asTolyca. B KakoM HanpapjieHHWH ITOJMKeH HAATH Yeo-
BeK, 9To0ml BHIITH HA HIOCCe paHBLIe aBTOGyca HAH OF-
HOBpeMeHHO ¢ HUM? CKOpOCTh uenoBexa 5 Mm/c.

IOpOTaM, YroJ MexAy KOTODBIMH 60°
60° (puc. 8). OmpegenuTe CKO-
vy
1
2
Puec, 8

Ycokopeuue.

AsMxeHue ¢ NOCTORHHLIM yckopeHuem (§ 13—15)

49,

50.

61.

52.

53.

3a 10 ¢ cropocTk ABTOMOOHJA, ABMIKYIIECrOocA WO IpA-
MOMY IIocCe, H3MEHHJAAChH OT HYAA X0 72 KM/4. Ompe-
OEeNATe cpefHee YCKOpeHHe apToMoOnnA.
MarepnanbHada TOYKA ZBHIKETCHA PABHOMEPHO IO OKPYH-
HOCTM CO CKOPOCTBIO 5 M/c¢. 3a 2 ¢ OHA HPOXOZHT YeT-
BE€PTh OKPY:KHOCTH, Onpenenurte cpegHee YCKOPeHHe
rourn. OopesejnTe TAKIKE CpeAHee YCKODeHHE TOUKH,
KOPAA OHAa CAeNlaeT HONXOBHHY obopora u ueanidi o6oporT.
ABTOMOOHAL JenaeT MOBOPOT 38 5 ¢, DU 3TOM eT0 CKO-
pocTe namerserca or 20 xo 15 M/¢ (puc. 9). Onpenenn-
Te CpeflHee YCKOPeHHe ABTOMOOGHIIA.

Benocumeguer HauuHaeT ABHIMKEHME II0 TIPAMO# Aopore
H 3a nepBble 2 ¢ HADHpAET CKOPOCTE D M/c, A 3a HOCae-
ayomue 4 ¢ ero cKopocTh yeesnuusaerca Ha 15 M/c.
OmpenenuTe pasHOCTh YCKOPEHM, ¢ KOTOPHIMH €Xan Be-
NOCHOEeRUCT B TeUeHHe 3THX ABYX NPOMEIKYTKOB BpeMe-
HHU, a TAKIKe cpeAHee YCKODeHHE 34 IepBhie 6 ¢ ZBHIKe-
HHA.

Teso ABMIKeTCA IO IPAMOHK BROJAB Uy
ocn OX. 3amuioure 3aBHCAMOCTD

CKOPOCTH TeJla OT BpPEMeHH,

ecnAy B HAYANBLHHIA MOMEHT Bpe-

MEeHH CKOPOCTE Teda OwLaa pae-

HA 2 M/c, a YCKOpPeHHe DAaBHO

2
-4 M/c, Pac. ©
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54.

55.

57.

58.

Ha puncynxe 10 noxaszasn
rpadHKAE 3aBUCHMOCTH IIPOEK-
orit cxkopocre#t Tpex Temx ot
BpemMenn. Oupeaeante Ha-
YaJbHBIE CKOPOCTH H YCKOpe-
HUS TeJ.

IIpoexona ckopocrr Teaa HA
ock OX u3MenRseTcA IO 3aKO- . ..
HY U, = U, + a,t, roe v v —— -
-—5u/c,aa=-—25u°cz. 1.2N3 4 ¢t
Hauepture rpadmxcu 3aBHUCH- :

MOCTH a,(t) 1 v.(t). 21 - 87
IIpoeknan yCKOPeHHA Tejla HA

ocu OX u OY pasEm £o0TBeT-

CTBEHHO @, =4 wm/c? a, = Puc. 10

= 3 m/ct. Onpe,ue.lm're ycleope-

HHEe TeJa, & TaKKe YroXx ¢, 0} KOTOPHIM HampaBjmeHa
K ocx OX ero CROpoCTb, €CHAE H3BECTHO, YTO HAMAJILHAS
CKOPOCTH TeJia Ohlia paBHA HYJIIO.

Baoar ocu OX reno ABMMKeTCA ¢ NMOCTOAHHON CKOPOCTRIO
4 M/c, a Baoar ocu QY — ¢ HAYAABHON HYJAEBOH CKO-
POCTHIO B MOCTOAHHKIM YCKODeHHeM, paBHHM 1,5 m/cc.
OnpegesuTe CKOPOCTE TeJA Yepesd 2 ¢ IOCTe Hadaja ABH-
JKeHHS BIoJE ocm OY,

VckopeHue Tesa, paBHOe 4 M/c’, IIOCTOSHHO M HaNpas-
JieHO mox yrioM 45° x ocu OX, HAYAJNBHAK CKOPOCTH
paBHa v, = 5 M/c B HaupaBieHa mopg yraom 60° x ocm
0X.1) %anumm-e VDaBHeHUS AJAA npoeKnuii ckopoeTa
Ha ocn OX mn OY. 2) Onperennure CKOPOCThH Teja |epes
5 ¢ mocke Hauana RBUKeHUA.

YpanueHuna ABMXOHMA C NOCTORHHMIM yckopesunem (§ 16)

59.

60.

61.

danumuTe ypaBHeHMe ABHMMKEHUA Teda BAoab ocuH 0X,
€CJIH M3BeCTHO, 9TO IPOEKOMA €ro CKOPOCTH OIHMCHIBA-
eTCH YPABHEHHMEM U, = U, + a,l, Tfle Uy, = -2 M/C, a
a, =4 m/c’. B naqam;nmgf MOMEHT BPEMEHH TeJIO HAXO-
,!IHJIOCL B Hayaje KoopamHar. OnpefesuTe KOOPAMHATY
B CKOPOCTE Tela uepes 2 c.

Teso HauuHAeT ABMIKEHHe IO npamoil ¢ YCKOpeHUEM,
paBELIM 2 M/c’. Yepea 4 ¢ yCKODeHHe CTAHOBHTCH paB-
HBEIM HYJIKK H TeJO NPOAOAMKAST ABUTATHCA PABHOMEPHO.
OnpegenuTe paccrossHMe, NpoiigeHEHoe TenoMm 3a 10 c.
Teno aABMIKeTCA BAOAL KoOopAuWHATHON ocu OX. B Ha-
YajBHBA MOMEHT BpeMeHH B TOYKe X, = 4 M ero CKQ-
POCTE paBHa Uy, = 12 M/c, a ycKOpeHHe pasHO —4 Mm/ct.
1 Onpe,ue.)m're KOODAWHATY TeJia B MOMEHTHl BPEeMEHH
1, 2, 3, 4, 5 1 6 ¢. 2) ITocrpolire rpadbuKH 2aBHCHMOC-
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62.

63.

64.

65.
66.

67.
68.

A

TH KOOPAMHATH Tejla X OT BpeMe- x,
HHU t. 3) Onpemeanre MOEYJb Nepe-
MEIMeHNA U OyTh, NpoiiAeHELIR Te-

aoM 38 6 ¢ ABMKeHHA.

IIpn TOopMOkenuu aBTOMOOHIAL
ABMKETCH C YCKOpeHMeM 5 m/c’.

Ha xakoM MUHHUMAJNBHOM PACCTOA-
HMK 0T NPEeNATCTBUA BOAHUTENbL o
JOMXeH HAYAThL TODMOSHMTL, €CJId 1 2 8 t,¢
CKOpOCTh aBTOoMOOHNA: 1) 54 KM/u;

2) 72 km/u? Pue. 11

Ha pucynre 11 nokasan rpadux

SABUCHMOCTY KOOPAMHATHI TeNs OT BpeMeHH. JanHIIHTe
YpaBHeHHe ABH)KeHHA Teja x(i) U ypapHeHUe NMPOEKIHHN
ero CKoOpocTH v, (f).

Ha pucynke 12 nokasan rpadpuK SABACHMOCTH IIPOEK-
IMM CKOPOCTH TeJia OT Bpemenm. Ilocrpoiite rpadmin
SABUCHMOCTH IIPDOEKIHH YCKODeHHS O, M KOODIMHATH
Tejla X OT BpeMeHH ¢{. B HAYANBHLIA MOMEHT BpeMeHH

o ook oo B

Iffcnonbaya pucyHOE 12, onpepeanuTe MOAYJAEL NepeMeme-
HUA Tejla B MOMEHTH BpeMeHn 2, 3, 4 n 6 ¢.

Ha prcyske 13 nokasaH rpadpuy SaBHCHMOCTH KOODAH-
HATH! Tena oTr BpeMmenu. 1lo rpadbury onpegenure: 1) Mo-
MeHT BPEeMEeH¥!, KOTAA TeN0 HaMeHHT HalmpaBJeHHe IBH-
KeHHA; 2) MOMEHT BpEMEHH, KOTAA TEN0 BEDHETCHA B HA-
YAJBHYIO TOYKY.

Henonessya pucynor 13, sanumuTte ypaBHeHHe ABHKe-
HAA TeJaa x(I) ¥ ypaBHeHHe IPOEKIIHH CKOPoCTH U.(1).
CropoctTs aBTOMOGHIIA 38 2 € IDH TOPMOKEHHKR YMEHE-
mmunack co 108 po 36 xM/ga. Onpeaennre ycxkopenue aB-
TOMOOMJIS M pPacCcTOAHMe, KOTOpOe OH HpoiileT 3a 3TOT
TPOMEXYTOK BpPEeMEHH.

1.2 3 4\5 te 0 24 6 81012 t,¢

Pare. 12 Pgre. 18
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69.

70.

71.

72.

78.

74.

75.

76.

77.

N3 myaxra A B nyHKT B, xoTOpble HAXOAATCA HA OXHON
NPAMOil Ha PAcCTOAHMM 6 KM, BRIXOANT mENIeXOA M MAeT
€ NMOCTOAHHON crOpocThI0 4 KM/4. Cnyera 0,5 g ns
OYHKTA A Bbles:KAeT BeJOCHIEAHCT, KOTOPHHA B Te4eHne
20 MUH gBRXKETCA C YCKOPDEHHEM, 3aTeM HEKOTODPOe Bpe-
MA PABHOMEpPHO, a nocjaeaHue 20 MUH ¢ TeM e II0 MO~
AYII0 YCKODEHUEM X0 OCTAHOBKH. B peayanTaTe BeJlOCH-
neaucT NPHGLHIBAET B OYHKT B OXHOBPEMEHHEO ¢ NEIIeXo-
IoM. OnpefennTe MOXYJL YCKODEHHS BeJOCHIeRHCTA.
Hcnonpsya ycaoBme sagauu 69, Haueprure rpaduxy sa-
BUCHMOCTH KOOPAMHATH M NPOSKIMH CKOPOCTH MeIeXo-
A8 ¥ BeJOCHIEGAACTA OT BpeMeHH.
IIpu paRHOYCKODEHHOM JBHMXKeHHH BEJOCHMNEAHCT HPO63-
JAeT 38 ABA OAUHAKOBLIX MOCAEROBATENHHLIX OPOME-
JMYTKa BpeMeHW, pPaBHble 3 C, paccroasua 20 u 50 M.
OnpepenanTte HAYANBHYIO CKOPOCTh M YCKOPOHUE BEJIOCH:
negAcTa.
HBa aBToMobuna exyT HABCTPEUY APYT APYTY CO CKOPOC*
TAMA U, H U, = 1,6v,. BoanTean oAHOBPeMEHHO HAYMMHA-
0T TOpMO3HTE. OmpeneJnTe OTHOIICHHE VCKODeHHMH ap-
ToMoOnJel, ecClIH OHM NpoeXaln ¢ MOMEHTa Havajla Top-
MO>KEHHA OZUHAKOBHIE PACCTOAHHA,
HOBa Tesa HAYMHAIOT OZHOBPEMEHHO ABHTATHECH HABCTDE-
uy ApYT APYTY € YCKODeHMAMH @, M 4, = 2a, H Ipn
Bc-rpeqe ocTaHABAUBAKOTCH. HavallbHEIe CKOPOCTH TeA
H Uy = 20‘,,. OnpeneanTte OTHOMIEHHE PACCTOSHHMN

}Il, npofAeHHEX TEAAMH AO BCTPEIH.

o HARJOHHON ILMOCKOCTH HAYAAM CKONB3HUTE C OXUHA-
KOBHIMH, HANIDABACHERME BEA3 YCKOPEHHAMM JBA TeJa:
OZHO BBEepPX C HAYAJBHON cropocteio (0,5 M/c, apyroe
BHH3 U3 COCTOSHHA HOKOA. Jepes Kaxoll OpOMeIKYTOK
BpeMeHH TeJa BeTperatrcA? PaccTosEme MeXKIY TEJIAMH
B HAYAJEHLIA MOMEHT BpeMeHM paBHO 2,5 M.

Touka gBM:KeTcA B miuocKocTH XOY Bgoas ocu OX c
OOCTOAHHOA cKopocThio v, = 0,5 M/c, npm sToM

HUE TPAeKTOPHA TOUKH AMEeT BHA y(x) = 4x + 16x*, 011-
pefeNnTe 3ABMCHMMOCTE KOOPAWHATH Y K TPOSKIHH CKO-
POCTH v, OT BpeMenn. CamTaiiTe, 9T0 UpH ¢ = ( TOYKa Ha-
XOOWIACH B HAUANE KOODAMHAT.

Csobonnoe nanenne ten (§ 17, 18)

Kamenn nagaer ¢ seicoTel 5 M. IIpeneSperaa conpoTHs-
NeHumeM BO3ZyXa, ONpefeUTe BpeMsa NMajleHHd M KoHey-
HYI0 CKODOCTE KaMHA.

T'pys cprBaeTes ¢ BepeBRM H ¢BOGOZHO IIANAET C BBLICO-
T 2. Ha BTOpOif monoBuHEe MYyTH CpPeZHAA CKOPOCTH
rpysa pasaa 20 M/c. Yemy paBHa BricoTa h?
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78.

79.

80.

81.

82.

83.

84,

86.

89.

Ha xaxoii BeicOTe CKOPOCTh MAda, GDOINEHHOTO BEDTH-
KaJbHO BBEPX CO CKOpOCTBIO 4 M/C, YMEHBIIAETCA BABOE
(=10 m/c)?

KaMens nmagaer ¢ BHICOTH, paBHo#t 20 M. Onpepexnre
BpeMf NAJEHAA KAMHA, & TAKMe [IPOMEKYTKH BDeMeRH,
32 KOTOPBi€ KAMEHDb IpPOJIETAET NePBYIO H BTOPYIO IOJA0-
BUHY IIYTH.

I'pys ¢BoGOAHO mazaeT ¢ BhcoTH 44 M. Kakme paccroa-
HHA OH NMpoiigeT 3a MepBYI0 H HNOCAEHHIOIN CeKYHAR! IIO-
Jera?

C xpoimm goMa nagaer cocynbka. Onpeaemnre BHICOTY
JOMa, eCJH COCYJBKA IOPOJAeTeNs BAOAbL BXOZHOM ABEepH
BeicOoTON 2 M 3a 0,13 c. PasMepaMHl cOCYABKH MOXHO
npeHebpeysn.

Teno, GpomeHAoOe BEePTHKAJBHO BBEPX, HA BHICOTE, PAB-
vofi 24,5 M, nmoOniBazo ABAXKIH ¢ HHTEPBANOM 3 C.
OnpezennuTe HAYANBHYIO CKOPOCTEH TeNd.

Manruuk GpocaeT B KOMOZEN ABa KAMHA C MHTEPBANOM
1 ¢. T'ny6ura roaoanma 300 m. Kakoe paccToaEme mpo-
JIETHT BTOPOt KAMEHb AO TOI'0, KAK MAaJbYMK YCABIUIHAT
BCILIECK BOJAM OT mazieHus mnepBoro? CKOpPOCTH 3BYKa
300 m/c. Hauanruaa cKOPOCTh KAMHeH DaRHA HYXIO.

C aByX pasHBIX BHICOT, DABHEIX COOTBETCTBEeHHO 20 n
30 M, BepTHKANHLHO BHHA3 OZHOBPEMeHHO Opocaior XBa
MA4Ya, IPpHYEeM HAYAJNLHAS CKOPOCTh IEPBOTO MAYa pas-
Ha 5 M/c. C raroil cCROPOCTRIO GHLI GponieH BTOpPOH MY,
€CJIM OHM ZOCTHIJIM 3€MAH OAHOBPEMEeHHO?

Hournep moalfpachiBaeT BBepX MIAPHMKH ¢ HHTEPBANOM
0,1 ¢. Onpegennre, CKOMBKO IMAPHKOEB OAHOBPEMEHHO
MOT'YT HAXOAHUTLCA B BO3AYXeE, €CJAH HAYAJNLHAA CKOPOCTH
IApUKOB OAUHAKOBA M paBHa 4 M/cC,

Kamens, 6pomenssif rOpUM30OHTANBHO ¢ BHIIKY, YIAJI HA
seMa0 Ha paccrosaun 60 M OT OCHOBAHMA BHINIKK. Bpe-
M NajeHMA KaMHA paBHO 3 ¢, OupenenuTe HAYAILHYIO
H KOHEYHYI0 CKOPOCTH KAMHA.

C OamHM BeIcOTOH 50 M GpOCHMIH TOPH3CHTANLHO Ha-
MeHBb €0 ckopocThio 10 m/c. Onpegsenure JaabHOCTE IO-
JeTa KaMHS M ero nepemMelieHmne.

W3 opno#i Touxu c BeIcOTH 50 M Gpocmau ropHsoHTANE-
HO JABa TeJa B HPOTHBONONOXMKHBIE CTOPOHEL. HauannHas
CKOpOcTh OofHoro Tena 10 m/c, apyroro — B 2 pasa
MeHbuIe, OnpeaenuTe CKOPOCTE OAHOTO TeJA OTHOCH-
TEeNbHO APYIOro M pPACCTOAHME MEXAY HHMH B MOMEHT
najeHns,

Manpunk OpocaeT MAY TOPHIOHTAABHO CO CKOPOCTBIO
8 M/c M3 OKHA NEPBOro 3TAXKA, HAXOAALIErocs Ha pac-
cToRHER 5 M or seman. Ha cKONBKO YBeNHYATCHA BAJIH-
HOCTH IIONIeTA MAYA, eCIH OH GpOocHT mMAu ¢ ToM ke CKO-



15.

90.

91.
92.

93.

94.

96.

96.

97.

98.

99.

POCTBIO U3 OKHA BTODOTO 3Ta)Ka, HAXOAAIIEToCH HA 3 M
BHIIIIE mepeoro?

Ilox xaxum yraoM o X ropusoHTY HajZo OpOCHMTL MaAd,
4qTo0R! BHICOTA ero nogneMa Ouixa B 2 pasa MeHbIe
JARLHOCTH NoJera?

JOKaXKTe, YTO TPAGKTOPHUA Tesa, GPOIISHHOro 0L yr-
JIOM K ropu3oHTy,— mapabomna.

CHapsap BEUIETAST M3 ONYIIKH noX yraom 15° k ropmsoH-
TY 1 DaxaeT Ha paccroanmna 500 m. Kakoii 6yaer aann-
HOCTH {10JI€Ta CHAPAAA, €CJIH Yroid, o KOTOPHIM OH BEI-
neTaeT, yBeAHYUTH Ha 15°7

Kamens Opomren ¢ 6amum Bricoroit 10 M mog yryiom 30°
K TOPH3OHTY €O CKopocThio 8 M/c. Onpegsenure gane-
HOCTh IOJIETA KAMHSA M KOHEYHYI0 CKODOCTh.

C Bmicoxoro Gepera peKH, HaXOAAIEr0cA Ha BeicoTe A
HAA DOBEPXHOCTHIO BOAEI, OPOCAIOT TEJO HA IIPOTHBOIIO-
AoKHEIN OGeper, Haxogauuiica DPAKTHYECKH HA VDOBHe
BOAEI, WOL YIAOM O K ropH3oHTy. Hlupura pern I,
C raxolt MmuHEMANLEOH CKOPOCTRIO Hy:xHO OpocHuTh Te-
J0, uTodEl OHO OKa3ayoch HA Apyrom Oepery?
BeproJyer JeTHT BAOAL peKH Ha Bhicore 500 M co cko-
pocteio 100 m/c. HaBerpeuy BepToJieTy IO pexe ABHU-
JKeTCA KaTep co ckopocThio 20 M/c, HA KoTOpHIl ¢ Bep-
ronera cOpackBapT rpys. Ha KakoM pacCcTOAHHH OT
BEPTONETA JOJIKeH HaXOAUTHCA KAaTep B MOMeHT cOpoca
rpysa?

Manpunk Opocaer Mgy 10x yraoM 45° K ropMaoHTY B
BePTHRANBHYIO CTEeHKY, PACHONOMKEHHYI0 OT HEero Ha
paccroanmm 8 M. Ilepea 6pockoM MAY HAXOAMTCA B py-
KaX y MalpuMKa Ha BeicotTe 1,6 M. OnopeaeanTe HATANDL-
HYI0 CKOPOCTh Msua, €CJAH, YAAPHBINHACH O CTEHKY U OT-
CKOYHB OT Hee, OH YIaJ K HOl'aM MajbumKa. YJIap cuH-
raitre alcomorao ynpyrum.

TeHHANCHRIE MAY, TOAAHHEIN mox yraoMm 60° K ropmzoH-
TY €O CROpPOCTHIO 15 M/C, yAapAeTcsa 0 MrOpM3OHTANBHYIO
IUICINAZKY B OTCKakmBaeT oT Hee. Ha raxoil BeICOTe Ha-
XOZUTCA WHOCHIANKA, €CIH AANbHOCTE [OJEeTa MHAYA yBe-
nuuneaerca B 1,8 paza? Yaap cumraiite aGcomwoTHO
VIOPYTHM.

Kamens, OpomieEsniii mox yraom 60° K ropmsoHTy, No-
6niBan #Ha BRICOTe 1 M ABa:xALl ¢ muTepsanroM 1 ¢. On-
peRennTe HAYANBHYIO CKOPDOCTH KAMHA M JANBHOCTH €T0
MOJIeTA.

Topa ofpasyer ¢ ropusoaToM yroa 15°. ¥V nogroXHAA ro-
pul crouT opyaue. Ilog xaxmM yriaoM K ITOBEPXHOCTH
ropsl HYJKHO BEIDYCTHTE CHapPAA, 4YTOOH AAJABHOCTE Ero
noAeTa BEOME CKAOHA OELIA MAKCHMANLHAT
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100.

Ha BeplinmHY HAKJIOHHON MNJIOCKOCTH, YroJd KoTopoit y
OCHOBAHMA paBeH 45°, ¢ BricoTh 5 M nagaer ma4. au-
HA HAKNOHHOIN maockocTm 50 M. OnpegeanTte, CKOJXLKO
pas MAY YEAPHTCA O HAKJOHHYIO INOCKOCTB, IIpexie
YeM COCKOYHT ¢ Hee. YAapel Mfaua 0 NJIOCKOCTE abco-
JIOTHO VNIPYTHe.

PasHOMEPHOO ABMWKEHWE TOMKM NO OKpyxHocTK (§ 19)

101.

102.

103.

104.

105.

106.

107.

MarepuanbHas TOUKA PABHOMEDHO ABH- A

WeTc mo Kpusoit (pue. 14). Onpenenn-

T OTHOINEHNE PAgAYCOB KPHBU3HE TP&-

eKTODHH B ToukKax A u B, eciu H3BecT-

HO, YTO OTHOIIEHHEe NEHTPOCTPEMHNTENb-

im;x YCKODeHH#l B 3aTHX TOYKAX PABHO B
/4.

Yron ¢ MexAy CKOpPOCTHIO M YCKODEHH- Puc. 14

eM, ¢ ROTOPBIMH [ABMKETCA MAaTEepHAb-

HAA TOYKA [0 OKPYMKHOCTH, OCTAETCA MOCTOAHHBIM H

pasgEIM 1/2. Kar asuserca rouxa? Uro moxmo Gyzner

CKAa3aTh O ABH)KEHHH TOUKH, €CJHH YroJa O yBeauduTca?

OnpenennTe oTHOmMEHHE CROPOCTEH H LEHTPOCTPEMH-

TEJBLHBIX YCKOPEHHH TOYEK 3eMHOTO 1Iapa, HAXOAAIIHX-

cA Ha 3KBATOpe M Ha mupore 60°.

Ilapuk, DoABEIIEHHEIA HA HUTH AAuHOK 60 cM, Bpama-

ercd, fenaa 120 oGoporo B Muuyry (puc. 15), npn

9TOM YroJI MeKAY HHUTBI) H OChK0 Bpamenra OO  pasen

30°. OnpenesuTe YrIoBYI0 W JMHEHHYI0 CKOPOCTH IIa-

PHKA, a TAKME ero NEeHTPOCTPEMHUTENbHOE YCKOPeHHe.

BriyscanTe YriaoBYKO H JAHHEEHHYIO CKoO-

POCTH OPOHTANBHOTO ABMIMKEHUA CIYTHH-

K& 3eMan, ecnu neprof ero oGpaleHust 0O

121,16 mun, a BricoTa mojera 1700 kM.

OnpeaenuTe OeHTPOCTPEMUTEILHOE YCKO-

pPeHHE MATEepHAALHOM TOYKH, ABHMKY-

meifica OO OKPYXHOCTH C YIJIOBOH CHO-

Eoc'rbio 2 pan/c u ausEelHON CKOPOCTBIO
M/c,

Cropoers MaTepRanLHOI ToukH 3a 0,5 ¢

nocae HAYAKAA ABHYKEHHA N0 OKPYIKHO- o

cTH Bospocna a0 4 m/c. Onpeneamnre

MONHOE YCKOPeHHe TOYKH B 9TOT MOMEHT

BpeMeHH, eCNH PaguyC OKPY:KHOCTH 1 M. Puc. 15
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108.

109.

110.

111.

112.

KuHemaTuka Tsepporo rena

MocTynarensHoe W BPALATENLHOO AEMXOHWE
TBEpAbIX Ten {§ 20, 21)

Hzormyras nanouka (puc. 16)
Bpamaerca ¢ DOOCTOAHHOM
CKOpocTsI0, paBHO# 10 pan/e,
OTHOCHTENABHO OCH, NPOXORA-
mefi uepesz Toury O. Iauna
Beceii manodxkn pasHa 80 cM, a
qactn AB — 30 cm. Onpene-
JauTe auHeHHEIe CKOPOCTH U4
M UgTOUeR A u B.

KaTymKky TARHYT 3a HUTH
(pre. 17). Paguye RaTymiRs
R, = 10 cM, paanyc GapabGana
R, =5 cM, cKoOpocT: HHATH
OTHOCHTEJNBHO 3€MAM DV =
= 1,5 M/¢c. Onpegenure cKo-
POCTH LEATPA KATYIIKHM K TOY-
KH A OTHOCHUTEILHO 3eMIIH.
OupejeuTe YrAOBYIO M JH-
He#HyI0 CKOPOCTH KOHIlA MH-
HYTHOH CTpPeJKH PYYHEIX da-
cop. AnHa CTpeJKHM paBHA
1,5 cm.

Ha RKaTyIIKY, NOCTABJIEHHYIO
Ha cTON BEPTHKAJLHO
(puc. 18), HaMOTaHEI ABEe HHA-
tv. OnpegednTe Yraosyw
CKODOCT: BpalleHHA KATYIHI-
KH H CKOpOCTb ee uenTpa O,
€CJIM HHTH DPA3MATHIBAIOT CO
CKODOCTAMH, PABHEIMH U, H
v,, Opn 3ToM v; = 2v,. Paxm-
y¢ KaTyuiky paBed R.

Hea aucka paamycamu R, =
=10 cM u R, = 15 cm mwior-
HO NPUMATE. APYr K APYry
(pac. 19). Manensknit guck
BpAIIAETCA C YIJIOBOH CKoO-
pocrsio 1,6 pan/c. Onpeaenn-
T€ YTJOBYI0 CKOPOCTE Bpallje-
HU# GONBIIOro AHUCKA, €CAn
AUCKH BpamaoTca 6es mnpo-
CHANL3LIBAHMA.

F
0 3] A
0
B
Puc. 16

Pnc. 19
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113. Yemy paBHO YCKOpeHHE HYaCTHIBI
NHJHA HA Kpan AHRCKa AUAMETPOM
16 cM, Bpamapmerocd co cKOpOCTLIO
60 pag/Mun?

114. JlecTHNna, CTOAMAA V CTEHBI, HAUN-
HAeT NaJATH, IPHYeM BePXHHH KOHeIl

CKOAB3UT BROAB cTeHH (puc. 20). Pue. 20
Korza yroa HaKJIOHA JECTHHOH K II0-
Ay paeen 30°, CKOpOCTL HHMXHEro 3y
KOHIA JecTHMUL pasua 2 m/c. Onpe-
AEeJIUTe CKOPOCTL BEPXHEro KOHIA /

JIECTHHNE B 3TOT MOMEHT BpeMeHH,
115. Ipa TpaKTOpa BLITATHBAIOT 3ACTPAB-
OIYI0 MaNIMHY ¢ IIOMONILIO HEpPACTH-
JKAMEIX KaHaTtoB {(puc. 21). ¥Yroa
MeJy KaHATAMH pABEH O, A CKODPO- \

CTH TPAKTOPOB PABHE! COOTBETCTBEHHO Ty
vy B U, Onpesenmre Moaynes U Ha-
OpaBideHNe CKOPOCTH MAIOWHB U. Pue. 21

AvHamuka
3aKoHbl MexaHuku HbIOTOHA

Bropo# 3axon Helorona. Tpetuit sakon HoioToHa.
Macca u cuna (§ 27—29)

116. ApTomobnan Maccoit 1,5 T 3a 5§ ¢ YBEJIHIEBAET CKOPOCTD
csoero apm:keHus Ha 10 M/c., YeMy paBHA cyMMa Cui,
JelficTByHUIUX HA aBTOMOOHAB?

117, KameHbs Maccoit 1 Kr nagaer B BOZEe ¢ YCKOpeHHeM
8 m/c’. Onpenenure cuiay CONIPOTHBJACHAA, AeHCTBYIO-
Y0 HA KaMeHb.

118. Kocmuveckutt xopabme maccoii 10° xr HAYMHACT MOAHU-
MaThes BBepx. Cuma Tarum aeurarenedr 3+ 10° H. Onpe-
JleJuTe ycKOpenme xopabmas.

119. T'pya macco#t 100 kr sexxnT Ha noay audra. On-
peAenuTe ycKopeHne audrTa, ecau rpys AABUT Ha
non cuaoit 1200 H. IIpuMuTe g= 9,8 M/c

120. C xaxkum ycKOpeHMeM cCleAyeT ONYyCKATH HAa Be-
pPeBKe rpys maccoil 45 Kr, wro0bl 0Ha He 00Op-
Banach? BepeBKa BLIAEPXUBAET MAKCHMAILHOR
Hatmxenane 400 H. IIpuMnTte g2=9,8 M/c”.

121. 1To mepTWRKaaALHO BHcsAIOeil BepeBKe AIHHOM
90 cM cKOAB3UT KOABIO Maccoit 20 r (puec. 22).
Onpegennre cHAY CONPOTHBIASHHA, ALHCTBYIO-
IXYI0 HA KOJBIO BO BPeMA ABHKEHHSH, €CIH M3~ Ppye. 22

L/

ST IR,




10y

122,

128.
124,

125.

126.

127,

128,

129.

BeCTHO, YTO KOJABOO cocKonbanysao 3a 0,6 ¢. Cany co-
IPOTHBACHMA CUHTANTe MOCTOAHHON,

JlBa CBASAHHEIX HHATHIO TeJa MOTYT OBHUTATRCA Oes Tpe-
HUA N0 TOPUICHTANBLHOH# nmosepxHocTH. Koraa ¥ mepeo-
MY Teay NpHIOXeHa TOPHIOHTAJLHAA CHNA, pPaBHAS
30 H, cuna naraxenna HutH passa 10 H. Onpeaeaure
CHJIY HATAKeHNSA HHTH, €CJIM TAKYIO JKe IO MOAYJIO CH-
Jy OPHAQKHTH KO BTOPOMY Tenay.

Beproner moguEMaeT ABTOMOGHIbL Maccol 5 T ¢ ycxope-
aueM 0,6 m/c®. Onpegenure CHUIYy HATAMEHHA TpPOCA.
JlokoMoTHR TAHeT 3a coloil ABa BaroHa OAMHAKOBON
Macchl. JloxamuTe, 9TO OPH YCKOPEHHOM ABUYKCHHMM Ha-
TS)KeHHe B CIeNKe JOKOMOTHRBA C NEPBHIM BAT'OHOM B
2 pasa foabme, 9eM B CIeNKe NEPBOrO BATOHA CO BTO-
phiM. COOIpOTHRIGHNE He YUHATHIBAMUTE.

B Barome, ABmKymeMcA TOPH30HTANBHO ¢ YCKODeHHEM
12 M/c®, BucuT HA mMHEype rpys maccod 200 r. Ompene-
JIATe CHIY HATSYKEeHMs LIHYPA.

Moaynr MaKCHMAJIBHOTO yCKOpeHms, ¢ KOTOPHM MOKeT
peuraThea audr, pasen 0,6 m/ci. Macca ambra papma
H 7. B KakHx npenaenax 6yne-r H3MEHATHCA Cmia Ha-
TAKEHUA TPOCA NMPH ABMEeRWn xudra? (2=9,8 m/c)
Bosaymasiif map o IyCKAaeTCH C yC-
ropenueMm 0.8 M/c“, nanpamieH-
HEIM BHHAS, Onpe;:enwre Maccy Gax-
Jacra, HoTopuil Hago cbGpocHTE,
yTo6H Imap HAYAN ABHTATHCA € TA-
KHM )¢ VCKOpDeHHEM, HO HANpDAB-
JIeHHHIM BBepX. Macca 1mapa ¢ 6an-
nacroM 200 kr. ConporuBieHMeM
BO3AYXa MOYKHO npeHebpeus.

JBa Tean OZAHAKOBOM MaccoM m
COeAWHEHH HEPACTIKHMON HUTHIO, Puc. 28
nepeRHEyTOH depes Omok. OpHO H3 )

Tes 6Ge3 TpeHHSA CKOJAL3UT HO HA-

KJACHHON IIJIOCKOCTH ¢ YIVIOM ¥

ocHoBaRuA O = 30° (puec. 23).0npe- P
AeNATe YyCcKOopeHHe Ten. Macch

6JI0KA W HUTH He yqn'runaﬁ're.

IIpumunre g= 10 m/c?.

Yepes 60X mepeKHMHYTA Hepacra-

KUMAA HHTh, K KOHIAM KoTOpoi 2
OPUBASAHH ABA I'pDy3a MaccaMu 2

n 4 xr (puc. 24). Ilog rpysom 2

PacHoNIO)ReHaA IOACTABKA, YAEDIKH-

BAXOIIafA I'pysH B paBHOBecHH. Pas- 1

HOCTH BHICOT, H4 KOTOPBIX HAXO-

Aarca rpysel, 1 m. IloacTaBky ocro- Puc. 24
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130.

131.

132.

133.

134.

135.

POKHO yOUpaT, B TPY3H HAUHHAIOT
ABUrarbcsa. OnpegesnTe CKOPOCTH
rpysoE B TOT MOMEHT, KOr'Aa OHH
OKEMKYTCA HA OXHON BhIcOTe. Macchl
6noKa & HUTH He yuuTeIBaliTe. IlpH-
mMuTe g2=9,8 M/c?,

YJepes 610K MepeKHHEYTA HEPACTAMH-
MaA HETR, K KOHIIAM KOTOpPOH OpH-
BA3AHLI JBA& OAHHAKOBLIX Tpysa Mac-
caMu m =15 Kr. Ha oauH H3 rpysos
OOJOWHAM Imaify Maccodr m, =
= 0,5 xr (pme. 25). Onpegennrte cn-
Y BABRJNeHUA mMallu Ha IPY3 BO Bpe-
MA ZBMWKeHHAA cAcTeMbl. Maccrr 6ao-
Ka H HHTHM He YJYHTHIBaiiTe.

Yemy paBHEI YCKOPeHHA I'DY30B MAC-
caMi m; = 3 Kr m m, = 4 Kr, a Tak-
JKe CUJIA HATAYKEHUS HHTH B CHCTE-
Me TeJ, IOKasAHHOH# Ha pucyake 267
Maccrl 6JI0KOB B HHUTH He YUHTHI-
paiire,

Onpezsenure pagrmyc BEIMYKJOFO MOC-
T, €CJIA IPH ABAMKEHHH ABTOMOOH-
Ja €0 CKOPOCTRIO 72 KM/4 B BepPXHeil
TOYKE CHJa JAABJCHHA HA MOCT B
2 pasa MeHBIIIe CHJIhI TAMKECTH aBTO-
MOOKAA,

Ha noasu:xHOM AHMCKe YKPeNHIN Ma-
TeMATHIECKAA MAATHMK TAK, KAK IO-
Kasado Ha pucyHKe 27. IIHEA HHTH
1=0,5 ™M, paccroanue ry, = 10 cm.
IIpm Kaxo#l yrjioBoifi CKOpPOCTH Bpa-
INeHUd AUCKA HHUTH MAATHUKA OTKJIO-
HATCA OT BEPTHKAJH Ha yroa 45°7
Manenskuii mapnk maccod 100 r
NOABECIUIN HA AJMHHOHM HHTH K IIO-
TOJKRY BATOHA, DABHOMEPHO ABHIKY-
IIETOCH N0 KPHBOJHHEHHOMY YyHacT-
KY OVTH CO CKOPOCTBI0 72 KM/4. He-
My paBHA CcHJa HATAXXeHHs HHTH,
eI PpajguyC KPUBH3HBI YYACTHKA TIY-
™ 200 m?

C kaxoil yraoroit CKOPOCTRLIO BHYTPH
cheput paguycom R= 20 cm pomken
BpamIaThesa Heboawbmiod miapuy, 4TO-
6Bl OH BCce BpeMa HAXOAWICA HA BhI-
core h =5 ¢M OTHOCHTEABHO HHACHEH
Toury coheprr (puc. 28)? Tpenme He
YIBTBEIBANHTE,

o

Pwe. 27

Pne. 28
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137.

138.

139.

140.

141.

142.

143.

JleTunkr omHCHBAET Ha caMo-
7IeTe «MEPTBYIO NeTII* pPagu-
ycom 200 M. Onpenerure cu-
B AABJCHAA JeTYNKA HA CH-
AeHbe B BepxHeil B HUKEeH
TOYKAX TpaekTopum. Cko-
pocTh camosera 180 xm/u4,
Macea JeTuuKs 70 Kr.
CucreMa M3 ABYX Ten mMacca-
MH M, B m,;, CBAAHHKIX
HMTBIO, BpAIIaeTcH ¢ VIAOBOH CROpPOCTHEIO ®
(pme. 29). YacTh HATH, HA KOTOPOH BUCHT
rpya Maccoit m,, OCTAETCA CTPOrO BePTHKAML-
Holf. OmpepesnmTe AMUHY HMTH, HA KOTOpOM
BUCHT Bpalalomuiics rpys Maccoit m,.
lapux pagmycom r (pmc. 30) noasemen Ha
HATHE AABHOH | X BePTHKANBPHOMY CTEPXKHID,
OpPOXOAAIEMY Yepes IEeHTP OCHOBAHUA ITH-
AuHApA pagnycom R. CucremMa nmpEBezeHA BO
Bpamienue, OnpezeanTe, Npd Kaxkolf MuHM-
MaJIGHOH YIiI0BOH CKOPOCTH BPAILISRHA 0 Puc. 30
INAPHMK NepecTaeT RABHTb HA IHAANHAD.

B arrpaxumuone <AsTOMOOHJBP HA BEPTHKAJLHON CTOHE»
ABTOMOOMIL ABMIKETCS NO BHYTPEHHe# NIOBEePXHOCTH
BEPTHKAJNLHOIO LWIMHAPA B TOPHIOHTANBLHON maockoc-
. Kakoif momuua GTE CKOPOCTE 8BTOMOSHIA U, 4TO-
6m oB Be magan? KospdpUIHueHT TpeHHA MexAy INAHA-
MM H [OBePXHOCThI) IIMIHMHADA |, PAAHYC IMIMHADA R.

Cunbi B mexaHuke
I'pasnTanHOHHEIEe CHAK

3aKOH BCE@MUPHOro TAroTeHMA,
Mepsan xocMHuyeckas ckopocts (§ 33, 34)

OnpeaennTe Maccy 3eMam, cuuUTAA, ITO €€ PARHAYC pa-
BeH 6400 KM, rpaBHTANMUOHHAS IOCTOSHHAS DABHA
6,67 - 107! Hnv?/ur® u ycxopenue cBoGOZHOTO MafeHHS
paBro 9,8 M/c’.

Ha xaroit BeICOT® Haj NMOBEPXHOCTHLIO 3eMAM cCMJIa OpH-
TAXKEHUA K Hell Tes yMeHbIIaeTca B 2 pasa?
HerkyceTseHERIM COYTHHAK ABAKETCA IO Rpyroeoif opbu-
Te BOKDYT 3eMau €O CKOpPOCTBIO U,. Kax Jo/mxHa HaMe-
HUTHCA ero CHOPOCTh, YToOhI OH mepemen Ha opbuTy,
paauyc Koropoii pasoe Gonesnle MCXOAHON?

Bokpyr naaveTs!, uMelomelt ¢opMy mapa paguycom R,
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144.

145.

146.

147.

148,

149,

150.

151.

152.

153.

no Kpyroeoii oplute apmxercs cnyrduk., OnpezennTte
pagayc opOMTH COYTHHKA r, CUKTaA, 49TO YCKOpeHHe
cBOGOAHOrO NaJeHNA ¥V NORGPXHOCTH NAAHETH & H NepH-
onx ofpamenua cnyTHuka T.

Béauau HekoTopoif mAaHeTH Mo Kpyroeoi opbure Bpa-
OJAeTCA COYTHHK C MepHogoM ofpamenus, pasHbiM 10 .
UYemy pasHa cpefiHad IJIOTHOCT: miaHeThl? Cuwnraiire,
9T0 BBHICOTA, HE8 KOTOPOH ABHMMKETCHA CHOYTHHK, MHOIO
MeHBINe DAAUYCA NJIQHETHI,

HexrycerBeHHEBIN CNYTHHE 3eMJAH 3a0YILEH ¢ SKBATOPA H
BpaimaeTrca 10 KPyroroit opfure B NIOCKOCTH SKBATOPA
B HaOpaBJEHUM OCEBOrQ BpameHna 3emuan. Pagmye op-
OuTHl coyTHHKA B 2 pasa Goarme paguyca 3eman. Ye-
pe3 xaxolf NMpPpOMEXYTOK BpPeMeHHM COYTHHK B NepBHIl
pa3 mpoiiger Hap TOUYKOHE 3anmycka?

OnpepennTe CKOPOCTL COYTHHKA 3eMJM NP ABRKEHUN
ero mo opburte, paguyc KoTOpoii paser 1,5 pammyca
Semru.

Ornomenne pazmycoB 3emsam u Jlyael Ry/R; = 3,7,
OTHOIIEeHNe HX Macc Mz/M; = 81. Onpegenure mep-
BYI0 KOCMMYECKYI0 CKOPOCTh CHYTHHKa JIYHBEI, 3Had,
9TO NEepBAA KOCMHYIECKAA CKOPOCTh CIOYTHHKA 3eMJH
v; = 8 KM/¢c.

Cuna Taxectn u sec. HesecomocTb (§ 35)

Onpenennre, Ha CKONLKO YBEAHYHBACTCA BeC UeJOBEKa
Maccoit 70 Kr, HAXOSINErocs B andTe, ABHXRYINEMCH C
ycxopernnem 0,2 M/c°, HampaB/JeHHLIM BBEpPX.

C KaKUM yCKOpeHHEeM HAJZ0 ONYCKAThL Teno, NOoxBeImeH-
HOe HA HUTH, YTOGHI eTo Bec 6ul1 B 2 pasa MeHblne, YeM
B cay4ae IOKOA?

C xaKHM YCKOpPEeHMeM ABH)KETCH ABTOMOOHJIL IO MOPH-
SOHTAJbHON OpPAMOM AOpOre, ecid BOAUTENL AABHUT HA
cm‘?uhe cHI0li xaBJeHMA, B 2 pasa npesnlmaromeit ero
BEC

JleTunr maccoit 69 Kr xenaer «MepTBYIO HETHAIO» pazn-
yeoM 250 M. 1) C kaxoit CKOPOCTBIO AOJKEH JIeTETh Ca-
MoJer, uroGH B HAMBHICHIeH TOuKe MOALEMA JNETUMK MC-
NEITAJ cocTofsHHe HeBecoMmMocTH? 2) Ha ckoabko npu
aroli CROPOCTH YBeNUYUBAETCA BeC Tela B HHKHeH Tod-
xe Tpaexktopmu? Ilpumute g =10 Mm/c”,

Yemy paBHa CpeAHAA IJIOTHOCTL NASHETH, ¥ KOTOPOH
HA SKBATOpEe BeC TejAa BABOe MeHbLIle, yeM Ha momoce?
JAAUTeNILEOCTE CYTOK HA IIaHeTe 10 u.

Cuna rasxecTn, necTBYIOmMAs Ha TeNO HA BRICOTEe A Han
IIOBEPXHOCTHIO MJAHEeTH pagawycoMm R, Ha HOJOCe DaBHA
BeCy 3TONO JKeé TeNa Ha MOBepPXHOCTH ILIAHETHl HA BKBA-



il |
TOpe. YCKOpeHHe CBOGOAHOIO HAJEHHA ¥ MOBEPXHOCTH

Ha nomioce £. OnpefesnnaTe Nepmoj BpAIeHAA ILTAHETH
BOKPYT cRoeit ocn. Ilnanery cudTafiTe OAHOPOAHELIM Hla-

pOM.

154. Bec Tena Ha sxsaTope cocrapaser 0,97 Beca sToro Tema
Ha nomoce. Ilnanera IpeACTaBAgeT cobolt ogHOpOAHEL
map nyorHOCTRIO 2,5 ¢ 10° Kr/M°. Onpemerure nepuox
BpaIeHMA IJaHeTHl BOKPYTr cBoeil och.

155. Koemuvyeckuif xopabab ABHIKeTCS BOKPYr SeMAH mOx
JeficCTBHMeM CHJE TATOTEHHA NO Kpyroepoit opbmre paxu-
ycoM R=2R,. Onpeaemure, KAK H3MEHHTCA BeC KOCMO-
HABTA NOCHE BKJAIOYEHUS TOPMOXKEHHS HA TOT MOMEHT,
KOrja CKOpPOoCcTh Kopabna yMmenpmmHTea Ha 0,2v. Macea
KocMmonanTa 70 Kr.

CHanr ympyrocTH

Redopmauus u cuna ynpyroctu. 3akos lNyka (§ 36, 37)

156. Teno maccoif 2 Kr moARemMIMBAIOT HA IDYy:RHHe. IIpm
2TOM NpY)KHHA pacrarmsaetrca Ha 0,49 cMm. Onpememure
JECTKOCTh IIPY’KHHEI,

157. Teno Maccoi 3 Kr, NPpEKPENIeHHOe K TIPYXXHHe XKeCcT-
rocts0 102 H/M, TOTHHMAIOT ¢ YCKOPEHHEM &, HAampaB-
JeHHLIM BBepx (pEc. 31). Ilpu sToM Dpy)KHHA AONOJHA-
TeabHO pacrArusaerca Ha 0,3 cM. Onpeaeanrte ycxope-
HHe a.

158, Teno Maccoit m, DpuxpenjeHHOe K NDYKHHE >KeCT-
KOCThI0 R, CKOJB3UT [0 TOPHU30HTAJIRHOH HAEANLHO
raagKol mosepxuocTH (pme. 32). Onpegennre aedopma-
OHI0 OPYXXHHEE, ecaH: 1) Teno ABHKETCH PABHOMEDHO;
2) Teno FBMKETCA ¢ YCKOpeHHeM @, Maccy MPY)XUHEL He
yuuThiBaiiTe.

159. Teno Maccolt m NPEKPENNEHO K ABYM OAMHAKOBEIM HDY-
JKHHAM >KeCTKOCTRIO B (pHc. 33) m ABmKeTcH € yCKOpe-
"AueM a. Onpezennrte pasHOCcTh: JedopManmil NpyyKHH,
gﬁe OpPYXHAHL PACTAHYTH. TpeEHEeM MOXHO NpeHe-

peys.




E24

160.

Bpycok maccoft 1 Kr paBHOMepHO
COCKAJNB3LIBACT ¢ HAKJOHHOM IJIOC-
xoctt. K 6pycky npHKpenndior Opy-
KHUHY M, CKUMAS €e, YBeJHYHBAKT
ero ckopocte (puc. 34). Onpegemu-
Te AepOpMALHIC IIPVAHMUHE, IIPH KO-
Topoit Gpycox Gyiue-r ABHTATBCA ©
ycroperueMm 2 M/¢”. JHeceTRoCTE NIpy-
swnam 2 - 10° H/m.

161. X moronxky audTa HA ABYX NPYKH-

162.

HAX, JKEeCTKOCTM KOTODHIX R, =
=2-10° H/m u k,=10° H/wm,
noaBelieAEbl ABA TeJla MaccaMm|
m, =1 kr # m, = 2 kr (puc. 35).
JIudpT aBMKETCA BEEPX ¢ YCKOPEeHH-
eM a=2 M/c?, crauala HanpapjeH-
HEIM BBEDPX, 4 B KOHIIe OYTH HaOpas-
nNeHAEIM BHU3. Onpepeanre gedop-
MauUHIo nOpyKHE B ofoHMX caydasx.
Maccul npy:RHE He YYHTHIBaliTe.

IIIapur Macco#t 180 r xavaerca Ha
JETKOH  NPYMHHE  JKEeCTKOCTBIO
102 H/m (prec. 36). B mepacranyrom
COCTOAHME IIPH N'OPHA3OHTAJIBHOM IIO-
JOYKEeHUH AJHHA NpyXRHHHE 40 cmMm.
Omnpeaenure cKOPOCTh MIAPUKA B TOT
MOMEHT, KOTrZa OH TPOXOAHT II0JO-
JKeHUe DPABHOBECHA, eCAHM NpPH 3TOM
OPYKHEHEA PACTArMBAETCA Ha 5 CM.

Cuanr Tpenus

mi
kg

mng

—
&

o ——

&y

Prc. 36

Cunbi TpeHun M cunbl conpoTtueneHus (§ 39, 40)

163. Yemy paBHa HAYANBLHAS CKODOCTH WIAOR, mymeRnHoHk mo
NOBEPXHOCTH JbAA, €CIH OHA OCTAHOBHJACE depes 40 c?

HIIMeHT TpeHHuA mmaktur o aex 0,05.

164. KyOnKk paBHOMEpHO COCKANB3LIBAET II0 HAKJOHHOH mjaoc-
KOCTH ¢ YIJIOM HAKJOHA O = 45°, Onpegemare roaddnu-
OHAEHT TPeEnA KYOHMKA O IOBEePXHOCTH ILIOCKOCTH.
165. C xaKHM MAKCHMANEHEIM YCKOPEHHMEM MOKEeT ABHTATE-
cA asToMofuns, ecom KosdduIueHT TpeHHA MeRAY NIA-

HaMM M JOPOKHHM HOKpPEITHeM paBeH 0,87

166. Ha raxkoM MHHHUMAILHOM PACCTOAHHY OT NePeKpecTHa
IPH KPacHOM CHrHaJe cBeTodopa BOAWUTENE HOJIKEH HA-
YaTh TOPMOMKEHHe, eCAH ABTOMOOHNL ABMIKETCA CO CKO-



167.

168.

169.

170.

171.

172.

178.

pocThio 90 xM/4, a xosddUIMEHET TpeHMA MexRAY DU~
#HaMd | goporoi 0,47

Bpycor Maccoli m HaxXoAHTCA HA HAKJOHHOM ILIOCKOC-
TH, cocTaBndwoieif ¢ ropn3oaroMm yroa o. Onpegennre
CHAy, ¢ Koropod Opycor AelicTByeT HA HAKJIOHHYIO
NJIOCKOCTh, ecau: 1) 6pycox HenoaBHMKeH; 2) Opycox
OBAXKETCA BHH3 ¢ YCKODeHHEM J.

BpycoK PaBHOMEPHO ABHMKETCHA BHM3 OO HARJOHHONR
IAOCKOCTH, obpasyonieit ¢ TOPpH3OHTOM yroa 156°, Ompe-
AeJUTEe YCKOPEAMe, ¢ KOTOPEIM Oyaer ABHUraTbea Gpycox,
€CJIN YIOJ HAKJIOHA ILUIOCKOCTH VEBeABUHTCH A0 45°.
Aipa 6pycka maccaMum m; = 1 ®r u m, = 1,6 xr coean-
HeHRl npyxkuHON xectrocreio 10° H/M (pue. 37). Ha
nepbit O6pycok geiictByer cuna 10 H. Onpenenare ycxo-
peHue OpyckoB M medopmammio npyxHHB. Koasddumu-
eHT TpesHsA OpyckoB o moBepxeocts 0,1,

HaxsnoHEHAR IJIOCKOCTH COCTABAAET ¢ I'OPHIOHETOM YTOa
30°. Beepx no aToit NAOCKOCTH ¢ HAYAJNBHON CKOPOCTERIO
HAYWHAST ABMraThCA TeJ0, KOTOpOe, AOCTHATHYB HaHW-
Ooabmreil BRICOTHI, COCKANB3HBaeT. BpeMmsa chOycka B
1,5 pasa Gombine BpeMeHH noabeMa. Onpezenmre Koad-
dHUOAEeAT TPEHAS TedaA O NIOCKOCTD.

Ha ropr3oHTAARHON OOBEPXHOCTH JBAA JAGKAT HOCKAa.
C KARAM MEHMMAJLHEIM YCKODEHHEM MAJNBUME MAccoi
50 kr gommeH GeRaTh MO AOCKe, 4YTOOR OHA HAYAMAA
CKOJNBIATE IO JBAY? Macca gockr 40 xr. KoadduiuenT
TPeHUA MeXAY NOBEPXHOCTAMH JOCKH M JbAs paseH 0,01.
Ha xonne gockm aauHoi 2 M momeineH Gpycork AARHOM
20 cm (puc. 38). Ha gocky neficTByeT ropusoHTAAbHASA
cuna 40 H. Maccrl 6pycka B HOCKH pPABHBL COOTBETCT-
BeHHO 4 u 16 rr. KosppuumenT TpeHHA MeXAY NOBEpX-
HOcTAMH Opycka M gocku 0,01, a MexAy AOCKOH H HoO-
aom 0,05, Yepes kaxoil NpoMeXYTOK BPEMEHH ¢ MOMEH-
Ta Hadaxa ZeficTBuA cUABI GPYCOK COCKOYMT C HOCKHA?
Pabounlt Taner amux maccol 80 xKr BBepX N0 HAKJIOH-
HOHA INOCKOCTH, COCTapaAAlWEell ¢ ropu3oHTOM yroa 30°
(puc. 39). KosdduumuenT TpeHES AOMKA 0 IIOCKOCTH
0,05. OnpenesATe cAAY HATAXKEHHA BePDEBKM HPH paB-
HOMEDHOM ABVIKEHHN AIIUKA, €CHM YTOA MEKAY BepeR-
KoM H naockocTeir 45° (g = 9.8 M/c).

Puc. 38 Pnc. 39
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IIBa oaunakoBLIX Gpycka mMaccoi
160 r xamapll coelMHEHM He-
PACTHXHMOMR HATHIO, NEPEKUHY-
To# Yyepes O/MOK, yCTAHOBIEHHBIH
Ha BepIIMHe HaKJOHHO# niaoc-
xoetn (pmc. 40). ILazocrocTs 06-
pasyer ¢ ropusoHTOM yroa 30°.
Koadbdunmenr Tpemmsa Mexmay
mwockoeTsio ¥ Opycrom 0.1, On-
peAeanTe YCKOpDeHHEe Ted H CH-
Y, DelicTBYHOIIYIO CO CTOPOHE
HUTH Ha OJIOK.

IMaii6a, cKATEHBAACL C JeATHOH
ropsl BRICOTOH 3 M, ynpyro yaa-
pdeTca 0 OpendaTCTBHE, IIOCTAB-
JIEHHOEe B KOHIe Tropu (puc. 41).
OnpenennTte, Ha KAKYI0 BBICOTY
nogaEUMeTcd Iaifa mocie ABYX
yaapor o npenarcreHe. Ilopepx-
HOCTL I'OPHl COCTABJAET ¢ Tropu-
sorTom yroa 30°, Koodpdpuiment
TpeanA WaidL o JeJAHYI0 T'opy
pagen 0,15,

Jocky Maccolt 20 Kr TogHEUMAIOT
BBEPX HO HAKAOHHOH nJa0CKO-
cTH, AeiicrBya cuHJgoi 195 H
(pmc. 42). Ha aocke maxoaurcs
Opycok Maccoif 1 xr. Ompenenu-
Teé YCKOpeHusa OpycKa B JOCKH.
KoaddunuenT Tpesma ACCKH O
nnockocrs 0,2, a Spycka o nocky
0,1. HakioHHaA NAOCKOCTH CO- Pue. 42
CTaBJAAeT ¢ ropu3oHETOM yrox 60°.

K naasaonieMy B BOAe AMCKY OPHBA3AHA HEPACTANKH-
MafA HeBeCOMAA HHTb. UeMy pasHa CKOPOCTh YCTAHOBHE-
merocs ABM:KEHUA AUCKA, €CAd HHUTh TAHYT NapaieNb-
HO noBepxHOCTH Bopael cuioli 10 H? Cnaa comporurne-
HUA BOJIH OPONOPIHUOHALbEHA CKOPOCTH ABHKeHHS
pucka: F, = kv, rome k=4 Kr/c.

B cocyn ¢ MAacHOM Gpocunn CEBMHHOOBHII INIADUK pagmy-
coMm 2 MM, OnpellennTe YCTAROBABLIYIOCA CKODOCTh IOA-
pmca. Cnie COOPOTHUBJIEHNA OPONOPLMOHALLHA CKOPOC-
™ F, = kv, rae E=1T7,7+-10"%kr/c. HJIO'I'HOCTB CBUEHIA
1,13 - °10° Kr/M°, a nroTHocTs Macaa 0,9 - 10° kr/m®.
Illapmc Maccoﬁ 10 r BcnamBaer ¢ nocfroannoﬁ CKO-
pocersio 0,2 M/c B MHAKOCTH, IUIOTHOCTh KOTODOH B
4 pasa Gossle IUIOTHOCTH MaTepuaia mapmxa, Omnpene-
JauaTe ko IUOHEeHT CONPOTHBIEHUH, CHINTad, YTO CHIA
COMPOTHBACHUA NMPONOPIHMOHANLHA CKOPOCTH.




il |
3aKkoHbl COXpPaHEeHUd B MeXaHWKe
3aKkoH COXpaHEeHus UMMNyNLCa

Umnynec marepmancHof TOYKKM.
Bropoi 3aakon HuoTona B wmnynscHOt dopme (§ 41)

180. Ha Teno B Teuenne 3 c AeficTBOBANA IOCTOAHHASA CHNA
10 H. CxopocTer Tena 3a 3TO BpeMA H3MEHHJIACh Ha
5 M/c. OnpenenuTe Maccy TeJa.

181. ApToMOOMAB, TPOTAACh ¢ MECTA, 3a § ¢ HabHpaer CKO-
pocerr T2 KM/4. OnpegenuTe KoahdHUMEeHT TpeHHA
MeXAY KOMecaAMH B JOpOoroi.

182. Mau maccoit 150 r nogneraer K cTeHKe noa yriaom 30°
K e ODOBEPXHOCTH CO CKOpocThio 5 M/c. Bpemsa aGcomior-
HO ynpyroro yaapa 0,02 ¢, OnpeneanTe cpeaHioo CHNY,
¢ KoTopolf MAY AABWAT HA CTEHKY BO BpeMsa yAapa.

183. Mau mogneTaeT K CTeHKe HmOJ YIioM 45° co ¢KOPOCTHIO
10 M/c 7 orckaxmpaer or Hee. CKODOCTH MAYA MOCHE
ynapa pasEa 6 M/c ® HanpapaeHa moa yraom 30° kK
creike. Onpeaennre RoahOUNUEHT TPEHHS MEXKAY MI-
Y4YOM ¥ CTeHKOH.

184. Teno Maccoilt 1 xr geuUTaATOChH M0 OKPYKHOCTH. B Heko-
TOpOH TOYKe CKOpOoCTb Tena Oulla pasHa 3 M/c. 3a oa-
HY CEKYHAY TeJO IMPOOLI0 YeTBEePTh OKPYRHOCTH, H ero
CKOpOCTh cTaa paBHa 4 M/c. Onpeaenure 3HAYCHHE
cpeaneil cunel, HeiicrBOBABIIEl Ha TeENO.

185. Kocuuuecknii xopalap AOMKEeH MIMEHHTE Kypc H Ha-
yaTh ABMIKEHAe NoA yraoM 15° K HauanbLHOMY HANIPAB-
JICHUIO ¢ TeM Ke MMIYAbcoM, paBEEM 5 ¢ 10°H - c. Ha
KAK0e HAMMEHbIIee BpeMS HYKHO BKJIIOYUTH ABHATATENE,
ecau IPH 3TOM Ha Kopabnbp BHaumbaer AelicTBOBATH CH-
na, pasaas 10° H?

186. Kamenr Maccolf 1 Xr SpomeH co CKOPOCTBIO 3 M/C MOA
yraoM 30° K ropmsoHTy. OnpefenuTe HIMEHEeHHE® MM-
NyJABca KAMHS 38 BpeMs ero InoJeTa.

187. I3 nymKM OPOHIBOFNHTCH BLICTPEJ, NIPY BTOM AAJIBHOCTD
nosera cHAPAAA B 2 pasa 6OABIIe MAKCHMANLHON BLICO-
THl TOoALEeMA. HMOynbc cHaApAAA B HaualbHOHE Touke

EI'M  Onpesenure MMIymsc

TpaeKTOpHH paBeH 1000

cHApAZAA B HauBmicInell Touke TpackTopun. Conporusie-
HHe BO3fyXa He YYATHBaiiTe.

188. Mansunx SpocaeT mau Maccoli 1 Kr BCHeA IPy3OBHRY,
IBHIKYIIEMYCA CO CKOpPOCTBIO 7 M/c. Mau yaapsaerca
NepneHANKYAAPHO NOBEPXHOCTH 3aAHero GopTa rpysoBu-
Ka. OnpegennTe MMNYyJIbC CHALI, NofedicTBOBABINGH Ha
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194.
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rpysoBux. Yaap cumraiite aGcomwoTHo ynpyrum. Cxo-
pocTe MA4Ya A0 VAapa 15 M/c. Yemy paBaa CKOpPOCTb MA-
4a nmocae yaapa?

3axkon coXpaHeHnda Mmnynbea.
PeakTveHO® asuxenue (§ 42, 43)

eneaHOROPOIKHELA BaroH maccod 104 kr, asmmympuiica
CO CKOpPOCTHIO 20 M/c, CTANKUBAETCA C HENOABHKHBRIM
paroHoM Maccoii 1,5 < 10* kr. C xaxoif ckopocrsio mo-
enyT BaroHEl, ecim cpafoTaer clenka MeXXAy HAMH?
Yenosek maccoi 80 kr, Gerymnit co ckopoctaio 3,25 m/c,
JOTOHAET TeJNemKy Maccoit 100 kr, ABMRyIIyioca €O
cropocThio 1 M/c, 1 sanpurusaer Ba Hee. C xaxoit cxo-
poOCTHIO GyAeT ABUTATRECS TeJeXKKa C YeJIOBeKOM?
IIymxa, crosiimas Ha raafxoit ropHsOHTANBHON NMOBEpX-
HOCTH, CcTpender mop yriaom 60° k ropmsoHTy. Macca
cHapaga 100 xr, ero cxkoOpocT: IPH BHLASTe H3 AYIa
3800 M/c. C KaxKolfi CHROPOCTHI0 HAYHET OTHATHIBATHLCH
NyIIXG, ecan oHa He 3aKpemneHa? Macea mymcu 10* kr.
JIBa peifaka, crod B pas-

HEIX JIOZKAX H IepeXBATLI-

BAsg KAHAT, NPOTAHYTHIA

MEXAY JAOAKAMM, npuiau-

IKAIOTCA APYr K JApPYyry
(puc. 43). Macchl JIOAOK €
prIfaraM® COOTBETCTBEHHO
300 n 250 rr. CxopocTth
nepBoit aoaxm 2 m/c. Om-
peaenanTe: 1) cKOPOCTE BTODOH JOZKH OTHOCHTENBHO fe-
pera; 2) CKOpOCTb, ¢ KOTOpo#t cONMMMKAIOTCA JMOZKH.

Ha romazxo#f ropHsoOHTAJMBLHON DOBEPXHOCTH JNEXKHUT AOC-
K& MACCOM M, HO He#l €O CKOPOCTHIO Uy HAYHHAET CKOMb-
ants maita Maccod m/4. OnpenenanTe CKOPOCTh AOCKH
B TOT MOMeHT, Korja maiita ocranosurca. Illaitba ¢ goe-
KH He COCKAJbL3bIBACT.

Jloaxa pnuHOl 2 M CTOHT, IPHTKHYBINHCE HOCOM K Ge-
pery. Macca nogkn 90 xr. Yenoser, cHAAIINI Ha KOp-
Mée, Xoder coiiTh Ha Geper. Ha rakoe paccrosaamne or Ge-
pera cABHHETCA JOAKA, €CNAM YeJOBeK nepelizer Ha ee
Hoc? Macca wenorexa 60 wr.

Ha xoHIe COTOMUHKH, MIaBAKOMell B oadepe, CHAMT KY3-
Heunk. C Kakoit MMHHMAJNBLHONH CHROPOCTBRIO AOJXKEH
TNPHITHYTh KY3HEUNK, YTOOH OKAa3aTHCA HA APYroM KOH-
e COJOMHHEEH? Macca Ky3HeUHKa 7, Macca COJNOMHH-
K M, a ee xnuHa [,

T'panara pasprlBaerTcd HA ABa OCKOJKE, PASNETAIIIHECH
¢ HMOYJILCAMU P, U p,, HANPABACHHEIMH NIOX YIJOM O

Puc, 43
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Apyr K Apyry. OnpeaenuTe BMOyJAbC IDAHATH 2O pas-
PHIBA,

I'panara maccoii 1 xr, JeTeBmad ropH3OHTAABHO CO
cKkopocrsio 10 M/c, pasopeajiach H& BhICOTE 8 M HaZ
seMJedl Ha ABa ocroJKa. OTHONIeHME MacC OCKOJKOB
my:my;=2:8. MeHbmIHH OCKOJOK HOJeTe] BHHU3 H
yOaja moj MecTOM DasphiBa, NPH 3TOM €ro KOHEYHAS
CKOpPoCTh Ouina 25 mM/c. OnpezenHTe ZaJbLHOCTE HOJIETA
GoneImero OCKOJKA.

Ilyns maccoit 10 r, neTamias BAOJR CTOJA BEICOTON
1,2 M, nonagaer B HeHTp mapa Maccoit 400 r, Jdexame-
T'o Ha KDAI0 CTOJa, ¥ sacTpesaeT B HeM. Ha xaxkoMm pac-
CTOSHHH OT CTOJA VIajeT IIADP, €CJH CKOPOCTE UYIAMN
500 m/c?

JBa uenosexa Maccamu 60 m 70 Kr moouepegHO CHPH-
TUBAIOT c0 cKOpocThIO 10 M/c ¢ moaBmxAEON naaTdopME
Maccoit 300 xr. 1) Kakoif 4enoBeK NOEH CHPHIHYTH
mepBRIM, YTOGH nraTdopMa HaAYANA ABRMMKeHHe ¢ MaKCH-
MajabHOH cRopocThio? 2) Yemy OyZeT paBHA CKOPOCTE
naaThopMEl, ecjqu 06a YeNOReKA COPHTEYT OXHOBpe-
MeHHO?

IMMapuxk Maccoit 10 r magaer ¢ BrIcOTHI 1,8 M 1 yopyro
oTpamaeTcA OT YCTAHOBJIEHHOI'O Ha HenoaswkHON Te-
NeXKKe IMKTA, IUIOCKOCTE KOTOPOr'0 HAKJNOHEHA K IOpH-
30HTY moz yraom 45° Ilpu aTOM CKODOCTH IOAPHKA
yMeHBLIAETCA B 2 pass. Macea Tenexku co muroM 90 r.
Onpenennre ee CKOPOCTH MOCAe OTPAMKEHHA IIAPHKA.
TpeHHe He YUHTHBalTE.

Paxera maccolt 400 xr nopeanace Ha Bricory 1000 m.
Onpegenure CKOPOCTh, ¢ KOTOpPOoH BHJIETEAH NPOAYVKTH
cropanmsa U3 paxerbl, CumraiiTe, 9TO BeCh 3aUmAC TONNH-
Ba Maccolf 20 Kr cropen MreEoBeHHO.

Tommmeo mOAAeTCHE B ABUPATE: PAKETH €O CKOPOCTHIO
200 M/c, a IPOAYKTH CTOPAHHASA BHIXOAAT M3 COILIA CO
ckopocThio 500 M/c. Maccopmit pacxosf TONAMEBA OAHNM
aeurarenc™ 30 xr/c. Paxera umeer 40 apmrareneii. On-
pefeanTe CHIY TAMECTH paKeTH. CKOpPOCTh IOJeTa pa-
KeTHl HOCTOAHHA.

Ha ropHsoHTANBEHOH NOBEPXHOCTH JEXHT JACDeBAHHEIMN
map, Macca Koroporo m =1 kr. IIlap nmpofmpaercs my-
neit maccolt my = 10 r, npoxoaame# vepes ero IEHTP.
CropocTs Iyan A0 CTONKHOBEHHA ¢ mapoM v, = 300 m/c,
a mocje BeuUIeTa u2 Hero v = 100 m/c. Kosddunuenr
TPEeHHAA MeXXAY IOBepXHocTeio ¥ mapom | = 0,1. ILror-
HOCTh fiepeBa P = 700 kr/M°. C KaKoil TOYHOCTBIO MOXK-
HO CYMTATH CHCTeMY MIAD — NVAA SAMKEYTOM?
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3aKoH COXPaHeHMUA IHEPrun
PaGorta cunui. MouthocTe (§ 45, 46)

PaBounit paBHOMepHO NIOZHHMAET
Kupnouy Macco¥ § Kr Ha BBICOTY
50 cm. Ompegenure pabory cHIm
TAXKECTH, JAedcTrBywmedt Ha Kup-
nuu, ¥ paloTy CHABI AABJIEHNA KHP- ”
HA%8 HA PYKY pabowero.

Cankn maccoit 40 xr TAHYT 3a Be- Puc. 44
PEeBKY, COCTABJIAIIIYI0 ¢ POPH3OH-

ToM yron 30° (puc. 44). Cuna Hara-

*keHua vepeprn 250 H, Kooddumnu-

€HT TPEeHHS MeXAY OJN03bAMH &
caHoK n moporoft 0,03. Ompenenure A

pafory kaxxkaoit us cmi, Zeikereyio- A
HI#X HA CAHKMA OPH MX IepeMerne-

HUM BAONL xoporn Ha 100 M. Puc. 45
JIupr maccoit 1 T HORHUMAETCHA C

yckopenumem 1 m/c?. Onpepesmre

paboTy cmasl HaTsPKeHHA TpocoB m pabory cmamr Taxe-
CTH, AelicTBylome#l Ha audT, 3a mepBrle 2 ¢ ABMIKe-
HuUA.

T'pys maccoit 20 Xr paPHOYCKODPEHHO ONYCKAIOT HA Be-
peBKe Ha BbIcOTY 10 M 3a 4 ¢. Onpeaenure pabory cu-
ALl HATAMKCHHA BePeBKH H paboTy CHABI THKECTH TPH
aTOM TmepememeHuH rpysa (¢ = 9,8 m/c?).

Ilo HAK/IOHHOH IIOCKOCTH C YTJIOM Y OCHOBAHHA 45°
TOAHHMMAIOT AMUK ¢ NeckoM obuiedt Maccoif 30 xr, mpn-
BSA3AE K HeMY BepeBky (puc. 45), dmux noguanm Ha
BrIcOTY 20 M 3a 17 c¢. KoadduoueHT TpeHHA MeEXIAY
Aamukom ¥ naockoersio 0,2, Onpenenure pabory Kax-
Joit u3 cun, fedcTByromMX Ha Aamuk, CuutaiiTe ABUXXKe-
HU€ ANAKA PABHOYCKOPEHHBIM.

JIBa OAMHAKOBBIX Ipysa NOXHNMAIOT Ha BbIcOTY B. OauH
TPY3 TAHYT PABHOMEPHO HA BepesKe BepPTHKANbHO
BBepX, APYTOH TAKMKE€ HA BepPeBKe DaBHOMEPHO IO Ha-
KJIOHHOHW ILIOCKOCTH, KOTOPAA COCTABJAET ¢ FOPU3OHTOM
yroa 60°. Bo cKOJABKO pa3 oTian4daloTcA paloThl CHJI HA-
TAMKEHHA BePeBOK HpPH noaneMe rpysos? Tpenme He
Y4HUTEIBANTE,

Manrnunk BeseT HA JEAAHYIO M'OPKY CAHKHM Maccoil 5 Kr
cO CKOpocTBI0O 1 M/c. ¥ron y ocHoBaHHA ropku 30°,
YroJ MexXAy NMOBePXHOCTERI NOpKH u Bepenkoil 45°. Ko-
a(p(PUIHEHT TPEHUIA MEKAY IOJOILAMY CAHOK M IOBEDX-
HOCTRIO TopkM 0,05. Kaxyio MOIIHOCTEL DA3BMB&ET IIDH
STOM MANBIAKT

1y

)

P
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211. OntpenennTe MOMIHOCTL ABUTATENA ABTOMOOMAA, ecam
€r'o CKOPOCTb m3MeHseTca oT 36 ao 108 km/4 3a 10 c.
Macca aBToMobuaa 1,6 v. Cuay conporusiaeEund, gelcr-
BYIOINYI0 Ha aBTOMOOMJb, cYHMTAllTe MOCTOAHHON M pas-
HO# 700 H.

212. YenoBer Maccoii 80 Xr nopmEMaeTca BEPTHKAJNBHO
BBepX No necrHRuue 3a 5 c¢. Bricora noarema 8 M. Om-
pPeaesuTe PpasBHBACMYIO JENOBEKOM MOIHOCTSH,

213. MomHoCcTs ABEraTens NoxbeMHOrO KpaHa 4,4 kBr. Ka-
Ko#f rpys MO)XHO ODOZHATH ¢ DOMOINBLI0 3TOrO KpaHA HA
BEIcoTy 12 M 3a 0,5 mma? KIIJ aeurarens 80%. Heu-
JKeHHe Ipysa cuMTAliTe DABHOYCROPEHHBIM.

214. ArToMOOHAbL MACCOIT 2 T PABHOYCKOPEHHO HOAHRMMAETCHA
B ropy ¢ yxnomom 30° JimmEa moasema 100 M. Cxo-

aBTOMOOH/IA B Hadale nogbeMa 36 xM/4, B KoH-
ne 54 xm/4. Cmna conmpoTuBiIeHRd, ACHCTBYIOINAA HA
aBromo0unb, mocrosEHEA H paBEA 800 H. 1) Onpesgenn-
Te CPEAHIONn MOJe3HYI0 MOIHOCTDL ABMraTend apToMoOH-
aa. 2) OnpepenuTe MONIHOCTL ABHTATEJA, €CHN €ro
KIIO 70%.

215. PaeitTucr, uTOGHL CHIFPATE CBOIG NAPTAI0 B onepe Mo-
napra <«Hon Kyans, goamen 3a 6 Mun B3ars 5420 =Hor.
Cpeansaa cuna, ¢ KOTopoil OH HAXMHMACT Ha KJIaBHINH,
0,644 H, nmpu sroM majienm mpojzsuraercda He 1 ¢M. On-
peaeanTe padory, coBepmiaeMyio ¢uieliTHCTOM, M pPacxo-
JYeMYI0 HM MOIIMHOCTD.

KuHoeTHYOCKan 2HEPrMs M e uameHeHwe (§ 48)

216. OnopeaennTe KHHETHYECKYIO SHEPruIo Tena Maccol 1 kr,
8pomenHoro co ckopocrsio 20 M/c nox yraom 30° K ro-
PHM30HTY, B KOHIE IePBOH CeKYHIH €ro ABHKeHHA.

217. OnpegenuTe cCKOPOCTH TeJ)A, COCKANBIBIBAKIIMETO ¢ BHICO-
THI /i M0 HAKJOHHON ILTIOCKOCTH. Yo, KOTOpHH mnoc-
KOCTh COCTABJASET ¢ FOPU3OHTOM, O, KoaddummeHT Tpe-
HUA Teja O MJIOCKOCTH M.

218. Brepx m0 HAKMOHHON NNOCKOCTH HATHHACT ABMTATHCSA
TENO ¢O CKOpocTh0 10 M/c. IloAHABINNCEH, OHO COCKAIb-
anBaeT BHHU3. Onpenenure CKOPOCTB, ¢ KOTOPOH OHO
BO3BpamaeTca B HAYaJABHOe HoJoxxeHume. Hawmonmas
I/AOCKOCTE COCTABJISET ¢ TopU3oHTOM yrox 30°. Koadhn-
DHEHT TPCHUS MEXAY TeJoM H Iwrockocrsio 0,2,

219. Cxopocrr asToMOOMAR Bospocya B 2 pasa. Bo cKoamsko
pa3 yBeIAYMICH €r0 TOPMOIHOM ImyTh?

220. Benocunemuer, ABMIKYIIUICA CO CKOpPOCThiO & M/c, mo-
najaeT Ha AOPOry, DOKPBITYIO TOJCTHIM CROSM IIECKA.
OnpegeanTe CPegHIOW CHIY COMPOTHBIEHHA, ACHCTBYIO-
IOy HA BEIOCHOEA, eCJH BeJJOCHNEeAMCT OCTAHOBMIICH,
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npoexas, He KPYTHA NeAaNu, 0 MHEepnun 2 M. Macca Be-
Jocuneza ¢ peaocmneaucroM 100 Kr.

I'pys Maccoft M PABHOMEDHO MOTZHHMAIOT IO HAKJIOHHOMN
ILIOCKOCTA Ha BEICOTY R, copepmius pabory A. Ha aroit
BBICOTE Ipy3 cpmBaercsa. Kakyio cKopocTs oH Symer
MMEeTh ¥ OCHOBAHMA HAKJOHHOH IJIOCKOCTH?

Msau maccoit 200 r napaer ¢ BricoTel 1,8 M. Onopegenu-
1¢ paoTy CHJIEI CONPOTHBICHHA, €CNHA NPH MAJEHHH HA
3eMJII0 CKOPOCTh MAYA DABHA 5 M/cC.

B 6pycox maccoit 500 r, nexxammii Ha crojxe, momaxaeT
nyas, Jeramas co ckopocersio 400 Mm/c. Maceca nyam
10 r. Bpycox npoasuraercsa BAOAB cTONa EHa 2,8 M. On-
penenure xKoagpuUMHEeHT TpeHHA Mexay O6pycKoM M mo-
BepPXHOCTRIO CTOJIA.

MaJXsuuK CKATHIBAETCA IO JIeSAHOMY CIYCKY ¢ PODKH
srHicoTo# 5 M. Onmpezenure, Kaxkoe paccroaHme OH Ipo-
efleT M0 POPHUIOHTAMABHON YACTH IYTH JO OCTAHOBKH. Ko-
apdunueET TpeHHA MEXKAY NOAOCMIBAMH GOTHHOK MAJL-
qyHKa ¥ JgeaaHoit nopepxHocTho (,3. IloBepxHOCTE rop-
KM COCTaBJISAeT ¢ IOpM3oHTOM yron 45°.

PaGoThl CUA TAXECTH U YNp .
NoteHunansHan sHeprua (§ 49—51)

Ha HepacTa:XMMOH HHTH B BePTHHKANBHON IINOCKOCTH
BpamaioT mapuk maccoit 0,5 kr. Hawuna muTH 80 cMm.
Onpegennare paloTy CHALI TAMKECTH B MOMEHTH BpeMe-
HH, KOrAa miapmk copepmur 2,25; 4 u 5,5 oGopora.
Kyfuk maccoit 7 mogHWMMAIOT HA BepIIVWHY HAKJIOHHONA
IIOCKOCTH Ha BEICOTY A, & 3aTeM OTIYCKAIOT, 1 OH CKAa-
TeBaerca ¢ Hee. OmpegennTe: 1) paory upu moareme
xkybuKa; 2) paGoTy CHIR TAMKECTHE HAa BCeM AOYyTH KyOH-
xa; 3) cxopoers KyOHEA Y OCHOBAHMA HAKIOHHOH IOC-
xoctn. Tpeunem mpenebperure.

Jlerkmii mapux Maccolfi m B PaAUMYCOM I yAEPKHBAIOT
mon Boxo#l Ha raybune h, sareM ornyckaior. Onpezesu-
T€ CKOPOCTH LIAPHMKA, KOTAA OH MPHOIM3UTCA K IOBEPX-
HOCTH BoAbl. Cpe/lHAS CHJA CONPOTHBACHHS ABHIKCHHIO
IMapAKa paBHA F, IJIOTHOCTH BOJEI p.

Kamenp Opocalor mox yraoM 45° K rOpHM3oHTY €O CKO-
pocteio 10 m/c. OnpezeautTe HAAGOALIIYIO BRICOTY
noagepenMa KaMHA, HCIIONB3IYA TEOpEeMy o0 HaMeHeHHH KH-
HeTHUYecKO 3Heprum.

Ha nepacrsaixumolt HuTH gauHoE 1 M BHCHT IDApPUK.
HuTs OTKIOHAIOT HA YroJd, paBHEI 60°, H oTmyckaroT.
Onpeaenure CKOpPOCTh HIAPHKA, KOTAA OH MPOXOAMT IO-
JOXKeHUe DaBHOBeCHA.

Teno Maccoit 1 Kr HOABEINMBAIOT K NDPYXHHE IKeCT-
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231.

232.

233. 11

234.

235.

236.

237.

kocteio 102 H/m. Cpasunre

sHAYEeHHA paloT CHMAE TSoKec-

TH B YOPYrocTH npH: jgedopma-

MM NIPYMHHEI, KOTAA TEJIO0

OpHAET B NONCKCHME PaBHOBE- ’
CHST.

IMIaprk npEKpenned K Npy:KHA-
He, KAK MOKa3AHO HA PHCYHKE
46, a. Ha pucyure 46, 6 usob-
paikeHa 3aBHCHMOCTh MOIYJIA
NMPOEKOHUN CUJIE YNPYrocTH Ha
ock OX OT KOOPAMHATH IAPH-
xa. 1) Onng):eﬁnTe JECTEOCTD N
OPYIKEHEL. o rpadury on-

pegenure paGory cmanl ympy- 0 2 4 6=xcx
TOCTH NPH YBeJAUYeHHH Aedop-

Manun or 2 g0 6 cm. 6)
IMMapux maccoit 20 r, ABMKY-
muics co CKOPOCTHIO 4 M/cC, Puc. 46

HAJIeTAeT HA OPYMHHY KECT-
xocrsio 10 H/u (puc. 47). On-
peAesnTe MAKCHMAJIBHYIO fAe-
GOpMALHI0 OPYXRHHEL.
PYXMEBY IKECTKOCTRIO
2-10° H/Mm pacTasyau Ha A
4 cM, 8 3aTeM CXKAJM TAK, 4TO

AeqopMaLHA YMeHBIIHIACH JO Pue. 47

1 cM. Onpenennre paboTy cm-

JBL YOPYTOCTH,

IlMlapuk maccoit 1 Xr moxBeINBAIOT HA MPYKAHE KECT-
xocrsio 107 H/M, BaTeM Npy»KHAY DACTATHBAIOT Ha 5 CM
u ornyckainT. Henoansys TeopeMy o kuHeTudecKoi
SHePIUH, ONPeAE/]INTe CKOPOCTh HIAPHKA B TOT MOMEHT,
KOrZA OH NPOXOAWT TIOJIOXKEHHMe PARHOBECHT,

Yemy paBHB paboTa CHABN TAKECTH M HIMOHEHHMe IIO-
TeHIIBEAZBHON 3HEPruH NpH NOoAReMe Teja Maccoil 1 kr
B HOJe CHJABI TAXKECTH HA BHICOTY 2 M?

OnpefennTe u3MeHeHNe IIOTEHIIMAIBHON SHEPIAH YIIPYTO-
TO CTEPKHHA, €CJIH CHAYANA €TI0 PACTAHYAHM Ha Al,, a aa-

TeM CXKamH Ha Al, = %1. JKecTrOCTE CTEpIKEA paBHA K.

<y

ILnoBer;, Maccoit 70 Kr npeiraeT B BOAY ¢ BHOIKH, HAXO-
Eameiica Ha BricoTe 10 M HaAg MOBePXHOCTBIO BONEI, M
morpyxaercsi Ha rayouHy 3 M. Bubupas aa myaeBolt
YPOBeHP OTCYETA MOTeHHUANBHON SHEPramM IOBEDPXHOCTH
BOALI, OMpefleIUTe NMOTeHNHANbHYI) SHEPrAi0 HIOBLA HA
BHUIKEe M [IPH ero MAKCHMMA&JbBHOM HOTPYRKCHHHM.
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238.

239.

240.

241,

242.

243.

244,

3aK0H COXPaHEHUN MEeXaHMMBCKOW IHEePIruM.
YMOHDILUGHUE MOXAHMYEOCKOR SHEPTrUN CUCTOMDBI
noa peicramem cun TpeHua (§ 52, 53)

Tesno 6poIIeHO MOZ YIVIOM O K TOPH3OHTY €O CKOPOCTBHIO
6 m/c. Ha Kako#t BrIcOTe ero KHHeTHYeCKan sHeprus Gy-
JeT paBHA NMOJOBHHe moTeHnuaanHoii? Cumraiite, 4TO B
HAYANBHON TOUYKEe ero NOTEeHIHaJLHAA SHEprus papHa
HYJIIO.

C xaxoli cropocTei0 HAAO OpPOCHTE BepPTHKANBRHO BHHU3
MAY ¢ BBICOTH A, uTOOBHI, YAQPHBOINCH O IOJ, OH NOA-
CKOUMN Ha BbICOTY 2i? IloTepn 3Hepruu mpm yaape He
YUUTEIBAATE.

Hore anne0t 1 M ¢ DpUKpenjJeHHEIM K Heit TejoM OT-
KJIOHMAH Ha yroa 90° m ormycrmam. OnpezeauTte cKo-
POCTh TejJa B MOMEHT BPeMEeHM, KOrAAa HUTh COCTABJIAET
¢ BepTHKaneio yroa: 1) 60°; 2) 45°; 3) 0°.

Omnpeaenure AedpopMANHIO OPYXHHEL AETCKOTO MHCTOJME-
T4, M3 KOTOPOro mapukK Maccoit 20 r BHIIETAET €O CKO-
pocteio 6 M/c. B oxHOM cayuae AYJa0 HHCTONETA pPacHo-
JOMEHO TOPM30HTAJNLHO, B IAPYIOM — BeDPTHKAJBHO.
AlecTKoCcTh NPYsRAHBI 10 H/M. O6bacau-

Te Pe3yJILTAT.
Ha BepTHKaNBHOM HEBECOMOM CTep)KHe Q
Anunaoilt 40 cM yEpelUIeH MajJeHBKWIl [ma-
puk (puc. 48). Crep:keHr HauuHAET Ha-
nath., OnpesennTe CKOPOCTh IIADHMKA B TOT
MOMEHT, KOTAa CTePyKeHb COCTABJIAET C IO~
pasonTansi0 yroax 30°, ecay EmxER KO-
Hen, cTep:kHa: 1) HemozBmkeH; 2) CKOMAbL-
3uT 6e3 TpeHMA N0 MOBEPXHOCTH.
Ha koEDAX HeBeCOMOro CTep:KHA AJMMHOHA V77777
1 M 3arpenneHW ABA HEGONBIIHX INADHKA
Maccamu 2 u 1 kKr (puc. 49). Crepsxens Puc. 48
MOMKET BPAIlaTHCA OTHOCHTEJNBHO OCH,
npoxogameit uepes Touky O. B Hayanab- Q my
™\

HBII MOMEHT HasepxXy HaxoauTca Goxece
TaKeNnn mapuk. Bexexcrene He(GOJABIIO-
IO TOAYKA CTEPIKeHP HAUHMHAET BPAINATH-
ca. Onpegennure CKOpPOCTL MIAPUKOB B TOT
MOMEHT, KOTAA OHHU NOMeHAIOTCA MecTaMmu, o
IHap Maccoif 1 Kr noaeremen Ha HHTH LJIN-
Ho#t 1 M. B map momagaer myaa maccoid
10 r, nersamas co cxopocThio 400 m/c mon
yraom 60° g ropmsoury (puec. 50). Onpe- M2
JeJINTe MAKCHMA&IBHHIE YToA OTKJOHEeHHA
HYUTH OT BePTHRANH. Puc. 49
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245, Ha rnagxoii rOpH3OHTAJNBHON IOBEPXHOCTH JICKHT Jepe-
BAHHHH Opycor Maccoil 4 Kr, npRKpeleHHREH K cTeHe
npyxuHoli xectrocteio 10° H/m. B memrp Opycka mo-
napaer nyaa Maccoin 10 r, Jeramas FOpH30OHTAABHO, H
sacrpesaer B HeM (puc. 51). OmpexsennuTe CKOpPOCTL my-
A, eCAH MAKCHMAJBHOE CKaTHe NpYXHHM 30 cMm.

246, Jlerrags npy®xHHa »XecTxocThio 100 H/m m gammolt
=10 ¢M cTOMT BepTHKAJBHO HA crojse (puc. 52). C BrI-
coTll H=1 M Ha Hee nagaer HefommsImoH mAapur mMac-
coif 100 r, KoTopHii mocne BzamMozelicTBAA ¢ IPYKRH-
Holf JeTuT BBepx. OnpeaennTe MAKCHMAIBHYI0 CKOPOCTE
HIAPHEKA.

247, Temo Mmaccoit m HAUMHAET COCKANLIHBATE ¢ BBICOTHL A
oo xenofy, NepexoaameMy B NeTAI0 pagaycoM R
{pmc. 53). Ompenenure MHUEAMARBHYIO BRICOTY, OPH KO-
ropoil Tesno He oropserca OT Keaoda HH B OAHON TOIKE
TPACKTOPHH.

248. Ha ruagico¥tl mOBEpPXHOCTH JICIKAT JABA INAPA, MEXKAY KO-
TOPHIMH HAXOAWUTCA CXKATAR npyxuHA (puc. 54). Ilpy-
JKHUHY OTHYCKAIOT, OHA PACOPAMIASETCA, BCIEACTBHE ue-
TO LIAPHI PA3JIeTAIOTCA B PA3HBIEe CTOPOHE. OnpemeiuTte
CKOPOCTH IIAPOB, €CAM HMX Maccel M, u m, HauaanHaa
sHeprua cxarofi nmpyxuam E. Ilpyxuna ¢ mapaMu He
CKpeILNIcHA.



249. lllapuk Maccoit m, MOABEINEHHEIH HA HHUTH, Bpamjaercsd
B BEPTHKAJBHOH ILITOCKOCTH. Onpejennre, HaA CKOJBKO
CHJA HATAMOHAA HUTH UPHU NPOXOKACHHH INAPHKOM
HIDKHell Touxkn Goanmie, YeM IPH IPOXOKIACHHH BEpX-
Hel ToukM. Cunraiite, 4TO MexXaHWYecKad sHeprmsa ma-

250.

251.

252,

253.

254,

PHMK& OCTAETCA MOCTOAHHOIM.

Hure anuHEON 1 M ¢ MPUBASAHHBIM
K Heil rpysoM macco#i 100 r oTkao-
HHIA HA yroa 90° m oTmycTuau
(puc. 55). Ha CKOMLKO HEIKE TOYKH
MoJBeCa Hy:XKHO BOMTL I'BO3Ab, UTO-
0Ll HN'TH, HANIETeB HA HEro, IOpBa-
Aack? MaxcuMadbHOe HATSYKeHHE,
BHACpKABAEMOE HuUTEIO, 10 H.
IloaBuxuwid TpaMnaur (puc. 56)
Maccor M, pacnonomennmil Ha
TAAAKOA NMOBEPXHOCTH, MMeeT ropH-
30HTAABHEIH YUACTOK HA BHICOTEe A.
C TpaMIIHHA CKATHIBAETCA HeBOJMb-
mwoit kyfuxk Maccolt m ¢ Bricorsr H.
Ha xakoM paccTOSHMM OT TDaMILIH-
Ha ymajer Kyour? Tpenue He yuu-
THIBaliTE,

JBa Tena, HaxoxAmMMecqd Ha KOHMNAX
FOPH3OHTANBHOTO AMAMETpA Thaj-
Kot noanycdhepm pazuycom 40 cm,
COCKANb3BIBAIT ©Oea HaAYaAbHON
CKOPOCTH HABCTpPeUy JAPYT ADPYLY
(prc. 57). Ilocne CTOAKHOBEHUA Te-
Ja CIUNAIOTCA ¥ ABHKYTCA KaK OX-
HO Hexoe, NOAHUMAACHE H& BLICOTY
10 cm. OnpeaennTe oOTHONIIEEHe
macc ren., Kakaa yacts Mexanmuuec-
Kol aHeprum Tepserca mpa uxX ab-
COJIOTHO HeYIpPYroM CTOAKHOBE-
HHUR?

Kanar anunoit 2 m nepebpomen ve-
pe3 GAok TaK, YTO ero CBeMIMBAIO-
IIHecd KOHIK OKA3BBAIOTCH OAUHA-
KoBo#l aamHEr (puc. 58). Ilpm
HeOONMBIIOM CMEeNeHNH KaHaT Haudi-
HAET COCKAJb3BIBATE ¢ GmoKa., Yemy
PABHA CKODOCTH KAHATA B TOT MO-
MEHT, KOTJAA OH OOAHOCTBIO CO-
cKaab3abiBaeT ¢ O6Gaoxa? Tpemuem
MOXXHO npeHeGpeus.

Ilyna maccoit m npoGuBaer 3akpen-
JeHBYI0 ZOCKY NpH MHHUMAJILHOM
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266,

256.

257.

258.

CKOPOCTH Vy. C KaAKO® CKOPOCTHIO U ACJNIKHA JeTeTh my-
as, 9To0bl DPOOHTH HE3AKPEIIEHHYK HOCKY Maccolt M?
Bpycox maccoit m, nexamuil Ha TOPMSOHTAJABLHON mo-
BEPXHOCTH, IPHKDEIIEH K CTeHKE NDPYXRHHOH XecT-
KocThIO £ (cM. pue. 51). Kosdhdumuenr TpeHHS MEXAY
OpYCKOM H IOBEPXHOCTBIO M. C KAKOH CKOPOCTHIO JOJMMK-
HA JIETETL NOyAd, 4TOOM MOocNe NOmafgaHud ee B GPycor
OH BEPHYJICH B HCXOzHOe IOJoXeHMe? Macca oynm m,.
Jo nonaaasma nyau B 6PYCOK NPYXUHA He AedopMHpo-
BaHA.

AdBa Tena MaccaMm m; =1 Kr U m,; = § KI COPAUHEHE
HepacTXKMMOH ¥ HeBecOMOH HHTBIO, NEePEeKHMHYTOR ue-
pe3 6nok (puc. 59). EcaH TOJKHYTH BTOPOE TeJO BOpa-
BO, TO mepBoe onyerurca HAa 20 ¢M, ecaH ero TONKHYTH
BJIEEO, COOOIHME €My Ty sKe CKOPOCTh, TQ HepBOE TeJo
nogaamerca HEa 10 ¢cm. Onpege-
Jute xosdpdummenT TpeHRA
ME)RAY BTOPHIM TEJIOM M IJjIoC-
KOCTBIO,

Bpycok Maccolt m um pnusHolt 1
JEYKUT HA CTHIKE ABYX CTOJOB
(puc. 60). Karyio pabory co-
Bepmmaer cuaa F npu paeHO-
MEPHOM NeperacKMBaHnE Opyc-
K& ¢ OZHOr'O CTOJA HA ApPYrou?
KosdpdunueaTs TpeHHSA MeXX-
oy GPycKOM B CTONaMM jL; H M,.
Illap maccoii 1 Kr noABemeH
Ha HATA AmaEoik 1 M. B map
monajgaer nyias Maccoi 10 r,
neramas COPHIOETANBLHO CO
cropocThio 400 m/c. llyaa
npofusaeT mAPp M BEIETAST U3
Hero ¢o cxkopocthio 200 m/c.
OGopBeTca MU HHUTH, €CaM OHA
BHACPEHBAST MAKCHMANBHYIO
cuny Harswmenus 13 H? Cum-
TaiiTe, 9TO 3a BpeMA B3AWMO- Pac. 60
AefcTBHMSA ¢ IyAcH MIAD He CMe-

maeTcAa.

Puc. 59




W

Cratnka
PasHoBecue abconoTHO TBepAabIX Ten

Pasnosecwe ten. Mepeoe M BTOpOE YONOBUA PABHOBECHUR
Teepaoro tena (§ 54—56)

259. Ilpn xaroM MHUHHMMANLHOM KooddunuesTe TPEeHHA CAH-
KM He OYAYT CKATHIBATHECA ¢ INOPKH, €CIH Yroa y ee oc-
HOBAHUA papeH 30°7

260. YesoBeKk yaep:KHBACT H& BEPeBKe, NEPEKHHYTON depes
610K, rpys Maccoif 20 kr, BHcamui nDocepeagmMHEe
(puc. 61), Paccroanue mesray ToaxaMu A u B 3 M. Ipo-
ru6 mepeBkn 40 cm. OnpegmennTe cHAy, ¢ KOTOpoM Be-
PEBKA THAHET YeNOBEKSH BBEPX.

261, Ompenennre cuay Ty, ¢ KOTOPOR JMOJIKEH TAHYTHL BO3
pax, aaa Toro 4ToORI BO3 cToANn BA Mecte (pmec. 62).
IMyxa u mebeas TARyT ¢ cunama T, =20 Hu T3 =60 H
COOTBETCTBEHHO. YTOJX MeXAy BexTopamm cua T, um Ty
pa;eu 90°. OnpezennTe yroi Memxgy BexkTopaMu cmia T,
nT,.

262. Onple.nenm'e CRJH HATAYKEHHA ABYX LIHYPOB, Ha KOTO-
PHIX HmOABeIleHA JocTpa Maccoi 200 xr (puc. 63). Yroa
MeKAY NepBHIM IOHYpOM H notoaxom 60°, a Mexxay BTO-
PEIM IHYPOM U cTeHOH 90°,

263. Onpegennre, B KAKHX OPeAEJAX MOMET H3MEeHATBCH CH-
Ja HATAXKEHHA NepeRHHYTOH uepe3 070K BepeBKM, KO-
TOpasa yAep;KUBAET HA HAKJIOHHOH IIOCKOCTH I'DYy3 Mac-
coit 100 xr (puc. 64). ¥roa y OCHOBAHHAA HAKJOHHONH
naockocTH 45°, kosdpdpuumenr rpenns 0,4,

264. Yepes cucreMy GMOKOB NEePEeKHHYTA HMTBH, K OJHOMY H3
KOHUOB KOTOPOH NpHBA3aH rpys Maccolt m. I'pys xexur
HAa HAKJIOHHON ILZIOCKOCTHM C YIrJOM Y OCHOBAHHA O
(puc. 65). KoadpunmeHT TpeHMSA MeRAY HOBEPXHOCTA-

Puc. 61 Puc. 62
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Puc. 63 Pue. 64 Puc. 85

265.

266

267.

268.

MH rpysa m naockocTrn |. Kaxolt MuHuMannHOl cHnok
F_ ., MOXXHO YAED/KATh CHCTEMY B DABHOBeCHH?

l\ﬁhm.ny XBYMs DANTOYKAMH 3AXKaT MadY pagnycoM R
(puc. 66). KoaddpHuuueHT TpeHHA MeXAY NOBEDXHOCTH-
MU MAYA B OAJ0YCK |, MACCE MAYL 711, YIOJ MEXKAY Oa-
aoaxamp 20, C raroli cmiolfi Mag ZaBpMT Ha nasouxn?
Ilapuk TpuKpenneH HATKOH K nanouke Maccod m n
anaEo# l, mogBelIeHHON TOPMSOATANLHO HA KOJABLUE M3
npoBoaoxH (puc. 67). OnpeaenuTe, HA CKOALKO HAKO Ie-
PEABHHYTE KOJABLO, YTOOR NAJAOYKA OCTABANACH PACTIONO-
AeHHON FOPH30HTAJIBHO, €CJIM INIaPHK NOrPY3HTh B JKHA-
KOCTH NJIOTHOCTHIO p. Macca mapuxa mg,, ero obmem V.
K cTeHe mpHKpenjeHa HUATh, HAMOTAHHAA HA KATYIIKY
(pzc. 68). KaTymxa BACHT, K6caach CTEHH, IPAYEM HATH
COCTABNASET CO CTeHoil yroa o = 30°, Buyrpenuu# u
BHeIHME pagmycH KaTymk| r=1 ¢cM B R=6 cM. Onpe-
JennTe MUHHMANBHBIN Ko3ddhHIHeHT TPeHNA MeXKAY Ka-
TYIOKOX B CTeHOH, NPHM KOTOPOM KATYIOKA HEOOJBIMKHA,
C Kaxoid MMHHEMANBHON TOPH3OHTANbHOK cuiolk HAXO
NOTAHYTHh 38 BEPEBKY, NPHKDPEILICHHYI0O K BepXHeMYy OC-
HOBAHUI0 BEPTHKANLHO CTOSAINEr0 RUAWHADa Maccow m,
yTO6Ll ONPOKMHYTH ero? Bricora nmmammapa k2, a aua-
MeTp ocHoBaHmMa D.

Puc. 66 Puc. 67
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269. Oguoponguasa Oaaxa mMaccoit
m=30 Kr npuMKpemieHa ¢ mo-
MOIObI0 IIaPHHpPA K CTeHe
(puc. 69). Banka yzep:xuBaerca
TPOCOM, COCTABJAIOIIAM ¢ Hell
yron o= 30°. K koamy Ganxn
IPHUEBEA3AH rpy3 Maccoil M =
= 315 kr. Onpegeaure cuuIy
AasyeHns 6anxkp Ha IDADHUD H
CHAY HATAMEHUS TpoCca.

270. OnpegenntTe MaKCHMAABLHYIO
Maccy rpysa m,, KOTOPEIH MOMK- ,
HO NOABeCUTH K KOHOY fanru
{(puc. 70), sakpenneHHo B cTe- {a
He, €CJAU CTEeHA BHAESPMUBAET
MAKRCHMAJIBLHYIO CEIY AABICHUA
F=6000 H. Macca baaku m =
=50 Kr, ee Anuna l=2,5 m,
raybueEa norpy:xeHma Oaikm B me
creny l,= 0,5 M.

271. Nepessannii 6pyc anunoit [ Pac. 70
HECYT ARA 4dejopBerka. Ha ueso-
BEKA, MAVILIErO Ca3agu, HATPYS-
ka B 2 pasa Sonpmie, ueMm Ha
qeJI0BeKA, MAYIIEro BIepeay M
Jepxkamero G6pesHO 38 KOHeII.
Ha xaKom pACCTOAHHM OT KOH-
ma Gpyca ero aepmunTt BTOpOHk
qenoBer?

272, Jlectavna gnubdoii I=2 M n
Maccoil m =10 Xr opmrcromena
K CTeHe mox yriaoM o = 60° i Puc. 71
noay. Ha KaAKy® MaKCHMaIb-
HYI0 BBEICOTY MOX{eT NOAHATHCA II0 3TOH JecTHHOE YeJo-
BeK Maccoli M = 70 Kr, yToOR! JIeCTHUIIA He COABHHYJAACH?
KoathPHUIHEHTH TpeHHA MeXAY JeCTHRIeH M moJoM,
necTHMIEH H cTeHOl coorBercTBeHHO Y, = 0,4 1 p, = 0,5.

273. KaTymKy THAHYT 3a HAMOTAHHHIA Ha Hee NIPOBOJ

(puc. 71), nuITagch MOAHATH HA CTYNEHLKY BHRICOTOM A.

OmpenennTe MMHMMATLHOE 3HAUEHHE CHIIB HATAKEHHUA

NnpoBoAa, P KOTOPOM 3TO MOXKHO cAesaTh. Macca Ka-

TYLUIKH M, BHeIIHHUHE pagHyc KaTyioxku R, BHyTpeHHHNH

pagayc r.

Crep:xeHp MoABEIIEH HA HUATH, KAK NOKA3aHO HA pH-

cyHKe T2. TIpu raroM KosddpHIHEeHTe TPEeHHS BO3IMOMK-

HO Taxkoe mnonoxenme? OdAuHa HUTH PpaBHA JAJIUHE

CTePXKHSA.

275. Ha reosze, BOHMTOM B CT€HY, BUCHT oOpyu mMaccoit m. 06-

Pne, 69

274
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Puc. 72 Pac, 73

PyY OTKJOHAIOT HA yroa O (puc. 73) m BOMBalor emme
OZHUH I'BO3AL B Touke B, cuMMerpuunoit Touke A OTHO-
CHTeNBLHC TOpHBoHTanpHo# Jumuu OC. Onpeaenure cm-
Jy BABJACHHMS H& I'BO3Ab B Touke B.

MonexynsapHaa ¢usuka.
Tennosbie ABNEHMNA

OCHOBBI MONEKYNAPHO-KMHETUYOCKONW TOOPUM

OCHOBHLI® NONOXKOHUA MONGKYNAPHO-KMHETUUSCKON
Teopun. Monexynm (§ 58--62)

276. Kanna macna ofbemom 0,008 Mm® pacTeknace mo mo-
BEPXHOCTH BOAK TOHKHM CJOEM K 3aHANA IJIOINAAL
300 cm’. Onpesenmre guaMeTp MoJgexyah. Cuwuraiire,
YTO TOJMINKHA CJIOH PABHA AAAMETPY MOJEKYJbI.

2717. lna noayueHns cMecH BOAK M civpra obnbemoM 100 cm®
npu 15 °C meobxogum cnmpr obnemom 10 eM® 1 BOAa
obvemom 90,7 cm®. Iodemy of6beM CMeCH MeHble
ofzeMa cocTABAAIOMUX ee KOMIIOHeHT?

278, BauncenuTe MACCY MOJIEKYJBI KHCJIOPOAA.

279. CRONEKO MOJIEKYJ COZEDMUTCS B Boje obbeMoM V = 1 a7

280. B cocyae maxoaurcea 5,418 - 10%® monexyn kmcioposa.
OnpegenuTe MAacCy KHCAOPOZS HM KOJWYECTEO BemIeCTBA,
HaXoffmeecsa B 9TOM COCY/AE.

281. B cocyze HaxomuTca azoT. KoMHYECTBO BEIEeCTEA PABHO
200 moap. OnpesenuTre MACCY a30TA.

282. CKOJIbKO MOJIEKYJ HaXOAUTCA B OZHOM CTAKAHE BOALI,
ecaM MaccA BOAR B cTakaHe pasHa 200 r?
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283. B MupoBoM oKeaHe COAEPXHETCA NPUOIAMIUTETLHO
1,3 - 10'® m® pogsi. Eciz B OKeaH BRUIATH CTAKAH BO-
4ABbI, BCKO BOAY MepeMeIlaTh, & 3aTEM 3aYePIHYTh CTAKAH
BOABI, TO CKOJABKO IPEKHHMX MOJIEKYJ OK&KETCHA BHOBD
B 3TOM CTaKaHe?

284, CKoABKO MOJEKYJ COAEPKHUTCA B BoAOpoAe Maccoft 10 r?

285, Onpezennre OTHOINEHHE YHCAA MOJEKYNA B Kalelbke
PTYTH IUAMeTpOM 2 MM M B KalelbKe BOALL TOTC Ke
AvaMeTpa.

286, OTHoCcHTeNIBHAS MOJIEKYJAAPHAA Macca KHCJAOPOAA PABHA
32. OrHomeHnue Macc gmoxcuaa yraepoga CO, m xuciuo-
poaa O, OANHAKOBHIX O00BEMOB NPH HOPMAMBHEIX YCJI0-
BHAX (remmneparypa 0 C° u aasnenme 1,013 - 10° Ila) co-
crasager 11/8. Onpeaenure OTHOCHTEJBHYIO MOJEKY-
JAPHYI0O Maccy AUOKCUAA YIIepoxs.

287. Ilpn HopMaNbHBIX yenoBusax B 1 eM® mooro rasa comep-
surea 2,68 + 10'° monexyn (ancno Jlommuara). Ompe-
menure, Kakolt odbeM B cpeAHeM IAaHMMAET OFHA MOJe-
KyJia, a Taxkxe o0beM rasa B Koauyecrse 1 Moap OpH
STHX e YCHOBHAX.

288. Ky0nueckad KPUCTANIHMYECKAA DELICTKA sKelesa cogep-
SKHUT OZMH ATOM JKeJe3a Ha dJAeMeHTApHHIH Ky6, IIOBTO-
PAA KOTOPHI# MOYKHO MOJYYINTHh BCIO peimeTky. Ompene-
JHTE DACCTOSHUE MeXAY aToMaMu Eeneza. IInorHoeTs
seseaa 7,9 r/cM’, MonApHaA Macca 56 T'/MoJb,

289. Konroo Maccoit 10 r H3roTOBNEHO M3 CIJABA 30M0TA W
cepelpa. Cxoabk0 aTOMOB 30J10TA H cepefpa comaepiKHuT-
ca B 3TOM KOJbIle, €CJH cepedpa B HeM N0 Macce B
4 pasa Goxbpie, yeM sonora?

290. IlnorHOCTE 40% -HOrO BOAHOI'O PACTBOPA COJNSHOM KHC-
noter 1200 xr/m®, OnpefennTe KOHOEHTPALMIO MOJAEKYJ
HCl B 3TOM Dpacrsope.

MonexynapHO-KMHETHHECKAN Teopun raza (§ 63—65)

291. Moneryna KHCJIOPOAA NOLJETAET K CTEHKe €O CKO-
poceteio 400 M/e¢ m yopyro yaapaerca o Hee. Onpegenn-
Te MMIOYJIbLC CHJAH, NoAciicTBOBaABLIEGH HA CTEHKY B pe-
3yJAbTATe STOrO YAAPA.

292. MonerynapHul Iy490oK A30TAa JETAT NEPUCHIAHKYJIADHO
CTeHKe M yaapAaeTcA B Hee. [locie coylapeHHA MOJNeKy-
JBl OTCKAKMBAIOT OT CTEHKU ¢ TOH JKe MO MOAYJIKR CKO-
pocThio. OmpeaennTe AABIEHHE NMYYKA HA CTEHKY, €CJIH
cKopocTs MoJexyn 3000 Mm/c, &8 HX KOHUEHTPALMA
1,3+ 10*° m73,

293. Ha nyT# MONEKYyAAPHOrQ NYyYKA HAXOAMTCA CTEHKA.
Cropocts Moaexyn 10° mM/¢, NX KOHImeHTpauMa B MyuKe

5-10% m*, a macca opHoilt Moaekyam 3,3 - 107" kr.
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OnpegennTe gaBneHMe, MCHLITHIBAGMOE LPH 3TOM CTeH-
Koil, ecau: 1) OHA HemOABMIKHA; 2) ABMIKETCA HABCTpE-
9y MOJeKYJIRPHOMY TYURY €O CKOpocThio 50 M/c.

294. CnyTENK ceuennem 1 M° ABHIKeTCA MO OKOJNO3EMHOMN Op-
G6urre Ha BrIcoTe 200 kM. Onpezenure uUMCIO coOyAapeRuit
MOJIEKYA BO3AYXa CO0 COYTHHKOM 38, 1 c. Armocdepnoe
JAaBJieHue Ha aToit Bercore 1,37 + 10* ITa, a Temmepary-
pa 1228 K,

295. C kaxo#f CKODOCTRIO pACTeT TOJI[MHA CJIOA cepefpa Ha
HENOABMKHOHK MIaCTHHKE OPH HAULUICHHH, €CAH ATOMBI
cepebpa, ob6nanas smeprumeit 1077 Ix, oxasmBaloT Ha
nnacTuaky gasnesue 0,1 Ia?

296, 'pynna cocToHT u3 22 Moaexky:. [IBe MONEKYyAs HMEIOT
cxopocts 10 M/c, cemp — 15 m/c, uwernipe — 20 M/c,
ogaa — 25 M/¢, nate — 30 M/c, ogna — 35 M/c, ABe —
40 M/c. Onpesennre cpeAnIoi0 KBAZPATHYHYIO CKOPOCTH
MOJIEKY .

297, OnpeneanTe IIOTHOCTL TA3A IPH AABICHHM D= 10% I1a
€CJIA CPefHAA KBAAPATHYHAA CKODOCTH noc-rynare.:muo-
IO ABMKERHS MOJEKYN V., ., = 5 10?7 m/c.

298. OmpesiennTe KOHINEHTPAIHIO MOJEKYJ KHCAOPOAA, €CHH
ero gasnenme 0,2 Mlla, a cpegEAsd KBaAPATUYHAS CKO-
POCTH MOJIEKYA 700 M/C.

299, Ilpn awuoc(pepnom zapaenun 10° Ila miaorHoCTL BOBHY-
xa 1,29 xr/mM®. OnpegeauTe CpeAHON KEBAZDATHUHYIO
CKOPOCTh MOJIEKYJI.

300. Kax maMeaunoch Obl ZaBicHHE MACAJBLHOIO rasa, €ciau
TpH VAApe ero MOJeKYJ O CTeHKY OHH Tepann Om no-
JOBHHY cBoell cxopocTn?

301. Hpene.nbﬂoe IaBJeHMe Ia3a B HEOHOBOM JaMIe PABHO
1,5+ 10° IIa. IlnorsocTs HeOHa B JaMIe paBHA
0,9 kr/M%. Ompefeaure CPeAHIOW KBAJDATHIHYIO CKO-
POCTE MOJIEKYJI HeOHA IPH 3TOM AABJICHUM.

302. Onpexennre, BO CKOJBKO pa3 CpeAHAA KBAAPATHYHAA
CKOPOCTh MOJEKYA BOAOPORa Oomemie cpexnedt xeaxpa-
THYHON CKOPOCTH MOJEKYJ KHCIOPOAA, €CJH SHEeprHu
TMOCTYOATEABHOTO ABMKCHHMS MOJEKYJ DABHEL

303. CronpKo MOJMEKYJ rasa COAEp:KHT cocyd ofmemoMm 1 a,
€C/H CPefiHAsS KMHETHYeCKad SHEeprus MOCTYHATENLHOTO
ganﬁeﬁ Momexyan 6 < 1072 I:xx? Hasnenne B cocyae

304. Monexyna Maccolt 107% xr geusmercst co cpeanelt KBag-
paTEuHOH cKopocThio 400 m/c. Onpenenure H3MeHe-
HHe :conuen-rpminn MOJIEKYJI IDH H3MEHCHHH XABJICHHH
or 10° zo 4 - 10* TIa.

305. Joxamure, uro Opu mobom abcomoTHO ympyroM ymape
MOJEKYJIHN O CTeHKY HA CTeHKY AeHCTBYET NEpIEHAHKY-
AApHAA et cunaa.
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314.

315.

316.

317

318,

319.

TemnepaTtypa.
AHeprus TenNOBOro ABMXEHUN MONeKyn

Temneparypa B BOAOeMe HMaMeHseTcd ¢ rayGuHoit or 20
Zo 16 °C u ocTaercA Takoit B TeyeHMe LJIATEIBLHOrO Bpe-
MeHH. MOKHO JH CKA3ATH, YTO TAKOE COCTOSAHHE ABJA-
eTCA PaBHOBECHBIM?

Onpegenurte cpeAHIO KUHETHYECKYIO SHEPTHIO MOJCKY.JI
HEOHA H I'ejiusa Npu TeMmmepartype t =27 °C,

B cocyne coaep:kanock N MOJIEKYA rasa IpH TeMmnepa-
Type T. BaTeM umcao Monekyn yeeawwuam Ha 20%, a
TeMnepaTypy ymMeHsmmia®E Ha 10%. Ha ckoasko mpo-
MEeHTOB H3MEHUNOCH AaBJIeHHe?

Ha ckoIbKO NPOIEHTOB H3MEHHATCA 4YNC/I0 MOJNEKYI B
KOMHATE, eCJaM TeMIepPaATYpa BOSAYVXA YBEIHUUTCA C
t, = 15 °C no t, = 27 °C? laBrerme MOCTOAHHO.

Kax H3IMEHHTCHA AQBJIEHHE B 3AKPHITOM COCYAe, eCJH
NPH NOBBIIMEHUN aGCONMIOTHON TeMIepaTypsl B 38 pasa
BCE MOJIEKYJBL BOAOPOAA PACHAXYTCA HA ATOMBI?
TemnepaTypa — Mepa cpeAHeldl KMHeTHYECKOH SHEPran
MOJIeKYJbl. MOMKHO JM CKAa3aTh, UTO KHHeTHUYECKAHA
SHEPrua MOJIEKYJ — Mepa TeMIOepATYDHI?

B cocyae naxoaurca ras. Kax waMeHuTCs ero gapneHue
M TeMIEepaTypa, €cJH CPeAHAA CKOPOCTh MOJEKYN yBe-
aunynrca Ha 30%7?

Cpeansaa KUHETHYECKAA SHEPrHA MOJCKYJAB OZHOATOM-
HOro rasa, HAXORAMIErocs B COCYAe BMECTHMOCTHIO
V =4 g, pasaa E =8,2 - 10°!° Ix. Jasnenne rasa s co-
cyde paBHO amoctpepnomy OnpeaennuTe YHCAO MOICKYI
rasa B 9TOM COCYAe.

IIpu Ttemneparype 300 K mnorHOoCTE rasa 1,2 kr/m®,
& CpelHAA KBAAPATHUHAA CKOPOCTh MOJEKYJ "500 M/c.
OmnopenenuTe KOHNEHTPAIMIO rasa.

Onenn-re YHCIO0 MOJEKYJ BO3AyXa, HONAAAIONMX HAa
1 cM® crersl KoMHATHL 3a 1 MuH, TemmepaTypa BOZAYXa
B Komuare 27 °C, naenenue 10° Ila, monapmaa macca
Boaayxa 0,03 xkr/moas.

Onpezennre CpegHIO KBAAPDATHYHYI) CKODOCTH MoOJe-
KyJ reausa opu TeMmmepatype 100 °C.

. Ha cKONBKO U3MEHHTCA SHepruada TenJoBOrO ABHXKEHHA

MOJeKYysn HeOH& nNpH H3IMEHEHNM TeMNOepaTypel Ha
100 °C? MoansapHas Macca HeoHa 20 r/Moab.

CpegHaa KBAAPATHYHAA CKODOCTE MOJEKYX paBHA
500 m/c. Kaxoit o0nmemM 3aﬁue'r ra3 Maccoil 1 Kr opm art-
MocdepaoM papaexun 10° IMa?

CKONBKO MOJIEKYJ HAXOZXHTCH B oﬁ'beue 10 »® npu Tem-
neparype 27 °C u pasmenun 10° IIa?
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820. B cocyme cogepxutrcs N MOJeKyxn a— Al
raza npu Temneparype T. Bo cKoJab- \
KO pA3 H3MEeHHTCS JABJIeHUe Iasa,
€C/I YBEeJMYHTL UNCIO MONEKYJH B 1
cocyae Ha 0,2N B yMEHBIIMTH TEM- :
neparypy rasa ga 0,277

321. B onmnrre IlITepua aromm cepebpa,

BELIETAIOIIAE ¢ NOBEPXHOCTH packa-

JAeHHOH HHTH, NIpOXOoAAT depes

Weas BHYTPEHHErO NMJIHHEAPA H oce-

AQIOT HA OXJAXMAeHHON CTeHKe Ha- Pac. 74
pPysKHOTO MUAMHApPa (puHc. 74). Kor-

Jia cUcTeMa IHAHHADPOB NPUBOANTCH B OmicTpoe Bpame-
HHe, usobpaxxenue mean cmemaerca. IIpuGop
BPAINAETCA CHAYAJA B OFHY CTOPOHY, & 38T€M B APYTYIO.
IIpu sToM paccTogHHe, H3MEPEHHOE MeXAY CMEIeHHEI-
MH H300paKeHHsIMH Ieau, paBHO Al= 2,66 mM. Ompe-
JenuTe CKOPOCTL ATOMOB, €CJIM PAAUYC BHYTPEHHEI'0 1IH-
anHapa R, = 2 cM, BHemHero — R, = 8 ¢M, CKOPOCTh
BpAIONeHEA OUIUHAPOB O = 283 paz/c.

822. CropocTe BpammeHns OUANHAPOB B onmTe IllTepna
20 paxn/c. Paccroaame MexXAy BEYTPeHHHM H BHEITHUM
munuHapaMa 10 cm. Onpeaennrte cMemeHHe NOJOCKH
cepebpa pa ckopoct aroMoe 300 mM/c. Paguyc BHemr-
Hero muaHeapa 63 oM.

YpaBHeHWe COCTONSHMA UABANLHOIO rasa.
Fa3o08bie 3aKOHbI

YpasHenne coctosHna ngeansHoro rasa (§ 70)

323. B cocyse BMeCTHMOCTHIO 2 1 HAXORHTCH KHCIAODOA MpH
remmepatype 27 °C m zasrennn 2 * 10° ITa. Onpegenn-
Te MACCY KHMCJOPOAA B COCYAE.

324. Karoe gaBreHNe HeOOXOAHMO COSAATH, UTOOEI IpHA TeM-
neparype 0 °C B ob6neme, paBHOM 1 J, Macca BO3AyXa
6rina papHa 1 r? DddexTHBHAA MOAADHAS MaccA BO3AY-
xa M = 0,029 xr/Moxan.

826, Cocyn, copepsxaimnnit renuit maccoit m = 1 r, paspusa-
eTca mpu Temmeparype f=400 °C. Onpenenure Makch-
MAJBHYIO Maccy &30Ta, KOTOPLi#A MOMHO XPAHKTL B Ta-
KoM cocyXie npm Temneparype i, = 30 °C, ecsm npm sToM
Heo0X0ARM0 UMETh NATHKPATHHIA 3amac OPOYHOCTH.

826. Boaayx B cocye HAXORWUTCA OOJ NMOPIIHEM, NMPHYEM CO-
CYA He BIOXHE repMeTHYeH. 3aBHCHMOCTh ofpeMa BO3AY-
Xa OT TEMUEPATYPH IPH HOCTOAHHOM XABJMCHHAH HNOKA3A-
Ha HA pucyHKe 7H. Uro ModtHO CRA3aTh O Macce rasa?
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327.

328.

329.

330.

331.

382.

333.

334.

335.

336.

Bannon copep:xan renmit maccoit Vi
m=0,3 kr. 3a BpeMA XpaHeHHHA
alcomorHasa TeMneparypa B 6aa-

JoHe yMeHbmmaace Ha 10%, Vot —-—-—-—
a paaBneHMe ynamo Ha 20%. /
CKOJbKO MONeKyn reams ymure Y11 —

u3 6annona?

Hz 6annona sMecTHMOCTBIO 100 O 0
CO CXRATBHIM KUCJOPOAOM H3-3a
HEHCHPABHOCTH KpaHA YXOMUT
ras. IIpn remneparype 273 K Prc. 75
MAaHOMETP HA 6a.1mone OOKA3LI-

BaeT xapjaeune 2 + 10° IIa. Yepea HexoTOpOe BpeMs NpE
remMneparype 300 K mMamoMeTp moKasHEaeT TO Ke AaB-
Jeame. OnpemelnTe MaCCy KHCIOPOAA, KOTOPEIA ymesn
H3 GanaNoHa.

Azor Maccoit 42 r RaxoguTes noa gaBiaeHumeMm 2 ¢ 10° ITa
npu remneparype 17 °C. Ilocne naobapmoro pacmmpe-
HHUA A30T 3aHAJ ofbeM 40 i, OnpesesuTe NepBOHAYANDL-
Huiif o6peM a30Ta U ero KOHEYHYIO TeMIepaTypy.
TpexaroMHBIH Iraz HAXOAUTCA B IePMeTHYHOM COCYAe
upu Temnepatrype T, u napnesnu p,. I'as HarpesarwT no
Temnepatrypsl T,, IpH KOTOPO# OH NMOJHOCTBIO AHCCOIH-
HpyeT Ha aroMsl. Ompegenure JaBjeHMe rasa NpH TeMm-
nepatype T,.

Jda uceaefoBaHMA BepXENX ciaoeB aTMocdepsl Bemepnl
HCINOAB3YETCA adpocTaTHHIN 3oHA. Onpepenmre o6beM
30HAA V, KOrza OH HAXOAHMTCS B PABHOBECUM HA BEICO-
Te, Ha KOTOpOl maBaeHue pasHo 5 * 10 Ila, a TeMnepa-
Typa 10 °C. Cumraiire, uro armMoctepa Benepu COCTOHUT
u3 yriaexucuaoro rasa CO,, a 30HA HATOJHEH FeJHEM,
Macca sorpa 20 kr.

Ilpn u3oTepMHUUeCKOM NpoLecce IJIOTHOCTh rasa HaMe-
mEaack Ha 0,2 xr/M®, a ZaBjeHHMe YBeJHMUMJIOCH HA
0,4 arm. ITeppoHavaibHOe AaBlesEue Owi0o paBHO 1 arMm.
BHuncInTe IUIOTHOCTE rasa B HAYAJE IPOIECCA.

o rasonpoBoay ¢ MIOMAABIO ceueHusa TPYGH 5 cm® mpo-
NYCKAKT YrAeKUCAR# ras co ckopocthio 0,9 m/c. Ompe-
AeJINTe TEMNEepATYpY rasa, €cJH e€ro JaBjieHHe 4 aTM, &
3a 10 MMH OO ra3onpPOBOALY MNPOXOAMT rad Macco# 2 xr,
M3 GannoEa BRIOYCTHAHM HONOBHHY Iasa, IPH 3TOM TeM-
neparypa noEnsnaack or +127 mo —-73 °C. Bo ¢koasko
pas ODOHM3WJIOCH AaBieHue B GajnoHe?

IIpu Temmneparype 295 K u aasnennn 10° Ia mmorrocTs
napa pasHa 2,4 Kr/M°. OnopefenuTre Macey mapa KoJmge-
CTBOM BellecTBA 1 MoONb, CUMTAA NMAP MACAJBHBIM IazoM,
BepTHKANBHO YCTAHOBAEHHBIM LHJIRHADP € TAKEAEM
nopmHeM mnomansl 100 cx?, aBmxymmMca 6ea Tpe-
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338.
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340,
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342,
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HHS, HATOJHEH KHCIOPOAOM, MAcCa KOTOPO-
ro 0,2 kxr. [Ipn yseJmYeAUH TeMIIEPATYDH
ga 100 K nopmens nmogaanca za 50 cm.
Yemy paBHA Macca nopmEA? ArmocthepHoe
nasmenne 10° IMa.

B muaupspe Ha NPY)KHHE NOABEIIeH NOD-
mens Macecoit 20 Kr U mIOH{aABI0 mOmepeY-
soro cevenmsa 200 cm’. B nojoxenuy pas-
HOBECHSA TOpIIeH: HAXOAWTCA ¥ AHA COCYZHA.
Ilog NOopmeHEb 3AKAYUBAIOT BO3ZYX MAaccol Puc. 76
29 r, npH 2TOM NOpMIEHP MOAHUMACTCA HA

BeicoTy 15 cm. OnpepeanTe MECTKOCT: OPYRHHBI. Od-
dexTHRHAA MOJspHaa macca Bosayxa 0,029 xr/mons,
TemoepaTypa Bosayxa 17 °C,

B sanmagHHOM IHIHMEApe, U3 KOTOPOr'0 OTKAYAH BO3AYX,
HA OpY)KAHE [OABEIeH DIOpHIeHh, Macca KOTOpOro
oueHp Masa. Korga nmopmens HaxXOZUTCH HA NHE COCYAA,
npyxuna He AedopMuposana (puc. 76). IIpm sakaunea-
HAN MeXAY NHOM NUINHAPA ¥ HOPIOHEM BO3AyX& OpH
Temueparype 27 °C nmopmeRr mOAHMMAETCA HA BHICOTY
10 cM. Onpezenure, HA CKOABKO NOXHHMETCS NOPINEHbD,
€CIH MACCY 3AKAYHBAEMOTO BO3AYXA YBEJNHYATEL B 4 pa-
3a, & TeMIepATYDPY HOBHCHTEH g0 47 °C.

SaxpHTHIL COCYA 3amMONHeH TA30M IIPH TeMIEpATYDe
300 K n xasaennm 150 klla. Cocya cral:KeH KJIANIAHOM,
orkpuBalomEMca npH xasiaerun 200 xIla. Cocyn Ha-
rpean o 600 K. IIpm 2ToM M3 Hero BHIIEI Ias Maccoit
10 r. Onpezesanrte Maccy rasa B cocyle RO ero HArpeBa.

FasoBbie saxoHm (6§ 71)

I'az naoTepMuYecKH cKAMAWT OT ofbeMa 4 X Ao o0ne-
Ma 2 n. IIpu 2roM paBaenme BospacTaer Ha 1,5 - 10° Ia.
Onpesennre HaYadbHOE AABJCHHe Iasa.

IIpmn m3oTepMMYECKOM CXKATHH 00BeM rasa YMEHBLIOIHJICHA
Ha 0,5 1, a paBmenme Eoapocao Ha 10%. Onpegenure
HAuaNbEEA 00beM rasa.

T'aa mepemesnn ms cocromEuda I B p,
cocroaane 2 (puc. 77). Kar ns- 2
MeHHJACH TeMIepaTypa rasa? Pz ———~—

Co nma pogoema raybunoit 80 M 1
OOZHHMACTCA BBEepX nysuipex P11~
BO3AYxa. ATmMochepHOe AABIe- |

ane 10° ITa. Ha xaxolt riaybusne I

PAAMYC NY3LIPLKA YBEJHIMTCH B ! _
2 pasa? Temneparypy sosayxas o vy, Vo, V
Ny3sIppKe cunTalite mocToaAH-

EO#. Pxc. 77
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344.

845.

TpyOry amumo#i 80 cM HANOXOBHHY MOrpY’KaloT B
PTYTh, 3aTe€M TepPMEeTHMYHO 3aKPHIBAIOT CBEPXY ® BRIHH-
maor. Onpefenure ANuHy croalHKa PTYTH, Ro'rophlﬁ
ocrameTcss B TpyGke. ATMochepHoe naBieHme 10° lla,

NJAOTHOCTL pTyTH 13,6 103 g

IIpo6upry annuoit I =80 cM mOrpysxamoT OTKPHITHM
KOHHOM B COCYA ¢ Bogoll mHa raySuny % Oupeaenure
Pa3HOCTE YPOBHe#k BoAM B mpobupKe H cocyae.

348. Axpanaurucrt, HaxoAAch Ha raybune A= 15 M, BgoxXHyn

347.

348.

349.

350.

351.

BO3AYX n sanmoaHuna 2/3 ofbema Jerkmx. o Kakoro
obbeMa pacumIMpsTCH JEeTKHe, eCJHM OH, He BHZAOX-
HYB, BCOUIWIBET Ha MOBepXHOoCTh? IlMIOTHOCTL BOAH
1,1+ 10°® kr/M%. O6beM Jerkmx aKBaiaH-
ructa B J.

Dunuagpuvecknii craxad Beicoroil 10 cm,
B KOTOPRIM HaauTa BOZA A0 YpoBHR B cm,
IJABAeT HA NOBEPXHOCTH BOALI, IIpHYEM
ero Kpasd HAXOAHTCH HA YPOBHE BOILI
{puc. 78). U3 cTakaHa BEUIABAIOT BOAY M
OMYCKAIOT €ro B COCYZ BEEPX OHOM, IpH
9TOM CTAKAH IIJIABAET Ha HEKOTOpo#H riaydu-
He. Ha kakoil rayfune Haxoaurca AHO CTa-
KaHa?

Bannon BmecTuMocThio 50 1 HAODONHUIA BO3ZYXOM X0
aapneHHa 10 MIla. Karoidi o6beM BO3ZYXa MOJKHO
BBITECHATh M3 IKHNCTEPHE! NOABOZHON JOZKM ¢ NOMOLILIO
gsroro GannoHa Ha raybmHe 40 M. TeMneparypa Bosayxa
He MeHAeTCH,

Ysxaa TpyfOKa, anagHHaA ¢ OZHOTO KOHIA, COACPIKHAT
BO3AYX, OTAGNEHARIT OT HAPYKEOro BO3LYXa CTOAOHKOM
pryTH. Ecan TpyOKa moBepHYTA 3ANAAHHBIM KOHIOOM
BHU3, TO BLICOTA CTONOHMKA BO3-

Ayxa I;; ecan TpyOka NOBEepHY- Vi
TA BAMAAHHEIM KOHIIOM BBeDX,
TO BEICOTA cTOAGHMKA BOBAYXA Iﬁ 1

Pue. 78

Bricora cronfuka DpPTYTH Vit - -
OJAOTHOCTE PTYTH P, Oupege- |

ANTE a'rmoccpepnoe nasneuue [
BO3AYXA. |

T'az mepemen ms cocTroasms I B Vo - -~ 2

|
cocroanue 2 (puc. 79). Kax us- 1o
MeHWJIOCH AaBJIeHHe raza? I o
B mpouecce msobapHoro pacumm- T T T
peHHA rasa ero ofpeM yBexH- 1 72
vyunca Ha 10% . Hauansnana TeM- Puc. 79
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meparypa rasza Gmna paBHa 7 °C. Pi
Onpesenure KOHEYHYIO TEMIEDATY-

p-y I‘aaa- pz .- —2
I'az Harpemalor or 300 a0 450 K [
OpH NOCTOAHHOM AaBJeRuUM, NPH Pyt - N\

aTOM 00beM yBeaHuuBaeTcsa Ha 2 JI.
Onpenenure KoOHeuHEIM 06LeM rasa, L .
IIpn oxaa)KAeHNN ra3a TEMIEDATy- 0o T, T, T
pa yMemsmuaack or 127 mo T °C.

B0O CKOMBRKC Pa3 H3MEHHJACH IIOT- Pac. 80
HocTk raza? Macca rasa u ero aae-

JIeHME OCTAJIHCH HCH3MeHHEI.

B muaunapuyecKOM C¢OCyAe IIOA NOPIODHEM HAXORATCH
ras upH Temmepatype 27 °C. Ha cKoABKO TPajycoB IO
meanaMm Uenscnga U KelnBuHA clefyeT M3MOHMTE TeM-
MepaTypy rasa, urofnl mopImeHs IOSHAJICA Ha BHCOTY A,

PaBHYIO % OepBOHAYAALHOR BHICOTH HOPINHA HAZA AHOM

cocyza?

B xomMHaTe pazMepoMm 5 X 6 X § M TeMneparypa IMOBBICH-
aack o1 156 mo 25 °C. Onpepenure odbeM BO3AYXA, KO-
TOPEIHl BRIIEJ HOPH STOM Ji3 KOMHATHL, JaBjieEne cam-
raitre mocroanEbM, p=10° Ila, M=0,029 ®r/moan.

T'as mepexoanT M3 COCTOAHHA 1 B cocroauue 2 (pmc. 80).
Kax maMenserca ofmpeMm rasa? Macca rasa nocTosHHa.
IIpn kakoif TemMmepaType HAXOAWICHA rad B SAKPHBITOM
cocyne, ecnu npu Harpesanuu ero Ha 140 K zasnenme
BO3pocao B 1,5 pasa?

B aaxpeiToM cocyme HaxogurcA ras. IIpH yBenHMueHHH
abcoxoTHO TeMmepaTypwm raza B 1,0 pasa gamieHue
yeenmmuneaerca Ha 10° [Ta. OnpefennTe HauaabHOe HAB-
JNIcHHe rasa B COCyzhe.

Ha cxoamKO DPOUEHTOB YBEIHYHATCA JABJEHHE rasa
B cocyjfe, eCJH TeMnepatypa yseamuunrca Ha 40%?
OfseM rasa cYdTaiiTe DOCTOAHHEIM.

B saxprTOM cOCYAe HAXOZUTCA Taa IOf AABJACHHUEM
0,5 aTM. Bo CKONBKO a3 HYKHO U3MEHUTE TEMIIEDATYDY
rasa, YToGH JABJEHUe B COCYAe YBeJnmuuaoch Ha 1,5 atm?
JaBnerAe BO3ZAYXA BHYTPH OYTHUIKH, 3aKpHEITO npob-
xoit, pasao (0,1 MIla mpu Temneparype 7 °C. Ha cxoan-
KO IpagycoB HYHO Harpetrs Boagyx B GyTmaxe, uToOB
npodka eugeTena? Bes HarpeBaHUsS NpOOKY MOMKHO BHI-
HYTH, NpAAOXKHUB K He#k cmay 30 H. Ilaomaas cewennsa
npobku 2 cn®.

ABTOMOOMILHEE MHHHE HAKAYHBRJIHCH A0 2 aTM IpH
remueparype 20 °C. B npouecce ABMXeHHHE INMHHHE pa-
sorpesuce go remoepaTypsl 60 °C. Ha cxoanxo moshl-
CHJIOCH DRaBJICHAE B NIMHAX?
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B maTHINTPOBHE COCYA, CTEHKH KOTOPOTrO PACCIATAHED
Ha gaBaeHue 2 MIla, saxauann Kmcnopon maccoit 70 r.
Brigep:KAT JHM CTEHKH, €CJAH TeMIeparypa KHCIOPOIZa
300 °C?

I'as, umeromuit Temnepatypy 300 K u o6rem 5 a1, nso-
XOPHO Harpeam mo TeMnepatypel 350 K. 3aTrem ras muso-
TEpPMUYeCKH pacumpuan Ao ofrema 8 JI, MPH STOM ero
napneane ynano ao 80 xlla. Onpeaennte mepBOHAYAIL-
HOE JZaBJeHHE rasa.

IIpu Temnepatype 15 °C m aaBnenun 720 MM pT. CT. re-
aui#t sapmMaer offwem 8 a. Onpegenure ofbemM reausa
npu Aapiaesuu 780 MM pT. ¢T. B TeMneparype 25 °C.
Macca rasa mocTosHHA.

Bo3Ayx B OTKPHTOM COCYAe MeajSieHHO Harpean ot 20 xo
200 °C, a zaTeM, repMeTHYECKH 3aKDPHIB COCYA, OXJIaaA~
NH A0 npexxHeill TeMmeparypnl. Mzobpasmte mocaexmmit
oportecc HA p— V, p— T u V — T amarpaMmax,

B BepruxanrHo pacIoIoieHHOM NHIKHAZDE ¢ MIOIALBIO
cederua 100 cM® mox mopimHeM, MACCOR KOTOPOTO MOXK-
HO npeHeOpeub, HAXOZWUTCA BO3AYX IPH TeMIepaTrype
0 °C. Ha nopureHp cTaBAT rupio Mmaccod 10 xr, opm
9TOM NOpPIIEHL OmycKaeTcsa. Ha CKONBKO rpagycos HaRo
IOBBLICUTh TEMIEPATYDPY BO3ZYyXa, UTOOR HOpIIeHb Bep-
HYJICA B NpexHee MoJoKeHHe? ATMocdeproe mapleHHe
HOPMAaJLHOE.

Ha pucynxe 81 gax rpadpur N3MeHeHHA COCTOAHMSA HJe-
ajpHOro rasa B Kooppumatax p — V. Haofpasnre mepe-
Xon rasa us cocrogHua I B cocroanue 4 Ha rpadmxax
B KoopauHatax p—T'n V — T,

Ha pucynxe 82 gaH rpadux n3MeHEeHRA COCTOAHUS HAe-
aJbHOro Tasa B KoopauHaTax p — V. Hsolpasure sTH
npomeccsl Ha rpadpuxax B KoopamHaTax p— T n V —
T. Touxm 2 1 3 npuUHAANEXKAT runepboie,

Ha pucynke 83 mokazaH IHMKJ, COBepliaeMElt Hapx ra-
soM. OnpepenuTe OTHOHIEHHe MAKCHMAJBLHON MIOTHOCTH
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rasa K ero MUHEMAJBHOH IIJIOTHOCTH, JOCTHIaeMEIX B
XOAe 9TOro IMUKJIa.

371. Ha pucynke 84 noxasaH LHKJ, COBePIIAEMBIA HaX HIe-
anbHLIM razom. Temneparyps! B cocrogHusx I u 3 co-
oTBeTcTBeHHO paBHH 300 m 400 K. Onpegcnamre Temme-
paTypy rasa B cocrogauu 2. Macca rasa mocToaHHa.

872. Ha pucyEke 85 Ha rpadpmre B Koopaunarax V — T
NOKA3AH NHKJ, COBeDMaeMEIf HAA MACANLHEIM TA30M.
HsobpasaTe 3TOT UMK Ha rpadurax B KOOPAHHATAX
p—Vnunp—Tr,

B3auMHbIie npeBpalleHnUs XUAKOCTel n rasos

873. Ilpn HarpeBaHHH BOJR CHAYAJA Bhl CARINHTe IIHNOHHEE,
3BATeéM 3BYK CcTaHOBHTeA Oonee peskmM. A B KOHIe He-
pel KHIIeHNEeM 3BYK CcTaHOBHTCE marde. O6BAcHUTE U3-
MeHeHHe 3BYKA NPH HAPDEBAHAH BOAHL.

874. Ilouemy ANA YCKOPEHHSA HMPOOECCA OXJAMKACHUA ropaueit
ARAAKOCTH HA Hee AYIOT?

375. MoXHO JIM yBeJMIHNTH KOHIEHTPAIMIO M AABJACHHEe Ha-
CHIIIEHHOr) Napa, eclu MeJJeHHO NOAHUMATH OPMeHb?
IlopileHs HAXOAWTCA HAJL MOBEPXHOCTRIO KHLKOCTH B
cocyzne. Haa MUAKOCTHEI0O HAXOAUTCA TOABKO mAap.

376. Ha rpadurax B xoopaurarax p — V u p — T usobpasn-
Te 3ABHCHMOCTE J&BJCHAA HACHINEHHOTC BOAAHOTO na-
pa oT TeMneparypsl m or obrema npm ¢t =20 °C,

877. B xomaare o6nemom 200 m° npm TemnepaType 20 °C or-
HOCHTeNbHAA BRawHocTs 0% . Onpesennre Mmaccy Boasa-
HBIX IIapoB B KoMHaTe, JlaBreHue HACHINEHHBIX NADOB
OpH 3TOii TeMmeparype 2,33 xlla.

378. OTHocHTenbHAA BAAGKHOCTE BOSAYXA HPH TeMIEDATYpe
20 °C pasHa 70%. Yemy OyZeT paBHA OTHOCHTeNbLHAS
BJAAYKHOCTEL, €CJHH BO3AYX HAIDETh B 3aKPHTOM IOMEILe-
HHH fo 50 °C? IIpm 20 °C paBneHUe HACKIEHHLIX NAa-
poB Boaur 2,33 klla, nipu 50 °C paBnenne 12,3 xITa. Ye-
My Oyfer paBHA OTHOCHUTEJBLHAA BJMKHOCTb, €CHH BO3-
AYyX oxzaauTe no 10 °C?



379. B xomuaTe o6beMoM 60 M OTHOCHTENBHAA BIAYKHOCTH
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Bo3xyxa 30%, a Temmeparypa 20 °C. OntTuMmanenoit ara
KomgopTa cUHMTaeTCA BAAMXKHOCTH OT 40 go 50%. Ompe-
HeJHUTe MACCY BOALI, KOTOPYIO HANO NCIADHATL AAA CO3-
Aanua xoMbopramX ycaosuii, Ilpm 20 °C papienmne
2,33 klla.

B 3aKpHTOM cOCyie BMECTUMOCTBIO 8 Ji, H3 KOTOPOTo OT-
KauyaJH BO3AYX, HAXOAHUTEA BoAa Maccoil 36 r npm Tem-
nepatrype 0 °C. Kaxkum GygeT JaBneHHe B COCYAE, €CIH
€r0 HArpeTh A0 Temneparypw 100 °C?

OnpegenuTe OTHOCHTENLHYIO BAAYKHOCTE BOSAYXA HpH
reMoepatype ¢; = 20 °C, ecanm MeTAIIHYECKHe OpefMe-
TH, HMeWINue TeMuepaTypy I, = 5 °C, samoresmaior B
HeM. [laBieHre HACHINEHHOTO mapa OpH {, U I, PABHO
coorBeTcTBernHo 17,5 m 6 MM pr. cT.

B xomEaTe o6memoM 80 M° mpm Temmepatype 18 °C or-
HOCHTENbHAS BJIANKHOCTE: Boaayxa 50%. Onpeaennmre
Maccy BOALI, KOTOPYIO HAAO WNCMADUTH, YTOOB nap B
KOMHATe CTAJ HACEINEeHHBIM?

Yesnopex npH wacTore Amxanusa N =10 pas B MHHYTY
OpM KaXAOM BAOXE BABIXaeT BO3Ayx ofbemMoMm 1 a mpu
remueparype 27 °C U oTHocuTeanHOH BiaayxmoccTm 30%,
4 BhIALIXaeT MpH TeMneparype 36 °C m oTHocHTenbHOM
BaayxHocTH 100%. OmpepenuTe Maccy BOALI, KOTODAd
TepseTcA OPraHU3MOM 38 CYTKH B HOpomecce ALIXAHHSA.
JdapJyenie HACHINIEHHOTO Napa Hpu ¢, u ¢, PABHO COOT-
BeTCcTBeHHO 3,6 1 6 xlIla.

OTHOCHTEILHAA BAAKHOCTL BOJJAYXA IPH TeMIepaTrype
27 °C paBna 75%. Bo CROARKO pPa3 H3MEHHTCH OTHO-
ti%'reg;.nas BAQKHOCTh, €CJH TeMIOepaTypa yOoajzeT Xo
Toura pocel — TeMHOepaTypa, NpH KoTopo#l map craHo-
BHTCA HachINeHHHIM. lanbHelioee HOHAMEHHE TeMIe-
PATYPH OPUBOOUT K KOHAeHcAmum mapa. IIpu remmepa-
Type t; = 20 °C oTHOCHTEJNbHAA BJIAKHOCTH BOSAYXA
20%. ﬁa CHOJBLRO MAOJIKHA YBeJIUUYHUTHCA abconwoTHan
BJIAYKHOCTS, YTOOHI BEIOAJa poca?

JdueM TemmnepaTypa Bo3ayxa Obira 20 °C, oTHOCHTENR-
HaAa BraxxHOCT: 60% . Houblo TeMnepaTypa MOHHIHAACH
Ao 10 °C. Brimasa M HOYBIO poca?

TemuepaTypa Boagyxa 20 °C, oOTHOCMTeJbHAA BJAANK-
HOCTh B0% . OnpesegnTe Maccy POCH, KOTODads BHI-
na.ne; 3 1 M° Opu NOHMIKEHHMHM TeMIEPATYPH BOSAYXaA
Ao 12 °C.
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OcHoBEI TOpMOAUHAMMKM
Buytpenuas aveprua. PaboTa rasa (§ 77, 78)

388. I'eanit maccoit 50 r narpeparor Ba 50 °C mpn mocroan-
HOM JeBjeHHH. QnpejJenure H3MeHeHHe BHYTpeHHel
SHEPrHH K KONHYECTBO TeNNOTHI, coofmeHnol# rasy.

389. I'asz nzobapHO Harpeiacsa, IPH 3TOM ero o00EeM YBeJNHYILI-
¢ B 2 pasa. OnpeaenuTe, BO CKOJBKO Pa3 YBeJRUMAACH
BHYTDEHHASA 3HEPrus rasa.

390. OnpeaennTe BHYTDEHHIOIO 3HEPTHI0 ONHOATOMHOTO rasa,
sapuMaomero obpeMm 1 a. HavanprHoe JABJAeHHE rasa
1 armM. HaMeHATCS A NpH H30TePMHUYECKOM PACIIHDe-
HUHR CPefHAA KHHETHYEeCKad SHEeDPTHA MOJEKYJa Tada Hu
er0 BHYTDEeHHAA dHeprua?

391. HaeancHuil ogHOATOMHMIE ras CHAYANA HIOTEPMHIECKH
pacmupsiercst, a 3aTeM H30XODHO HArpeBaeTcs A0 Ha-
vaneEcro Aasienua 10° ITa. MameHenue o6beMa, 3aHA-
MaeMoro rasoM, 2 a. Onpegesanre H3MeHeHHe BHYTPeH-
Heill sEeprum rasa.

392. Ha pucynrxe 86 moxasam rpadpuK SAaBHCHMOCTH JaBle-
HHA OT o0beMa IPH Hepexofe MAEAJBHOTC ONHOATOMHO~
ro rasa A3 cocroAaHmMa I B cocroaHHe 3. Onpezenure
U3MeHeHHe BHYTpeHHeli sHeprum npe nponeccax I-—2,
2—38 m 1—3.

393. Onpenenure UsMeHeHNe BHYTDeHHell SHepruy Nnpy nepe-
XoAe Iasa A3 COCTOAHHS I B cocrofgHMe 2 NpH Ipolec-
cax I n IT (pnc 87).

394. Asor maccoir 1 KT n3obapHo HarpesawT Ha 100 K opu
naBmeHEn 2 + 10® Ma. Onpegeaure paGory mpm pacumm-
PeHEH a30TA, H3MeHeHHe ero ofbeMa H BHyTpeHHe
SHEPruy, A TAKKe KOJNYeCTBO TEeILIOTHI, coobmenHoe
a30Ty. YaeJabHaA TEILNOEMKOCTHL azora 742 x/(xr - K).

7, 10°Ma, P, 10°Ta}
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O6beM OAHOATOMHOrO rasa H3IMeHAETCA IO 3aKOHY
V=oual, rope o« — xoadppuouesT OTPONOPUHOHAJIBHOCTH
(¢t = const). IIpu a>ToM TeMnepaTypa rasa B HaYAIbLHOM
cocrosauu pasHa (0 °C, B Komeunom — 100 °C. Onpegne-
JIHTe KOJAUYECTBO TEILAOTH, COOOIMIeHHOE rasy, pabory
rasa ¥ U3MEHEeHHEe €ro BHYTpeHHell aHepruu. Komudecrt-
BO BellleCTBA Tasa 2 MOJb.

CocToAHNe HAEANBLHOrO raza H3MeHsieTCs II0 3aKORY
p =0aV. Onpeaenute paboTy BMASaJLHOrO r'a3a NpH MOBH-
uenun ero temneparypet or T, ao T,. KonndecTBo Be-
mecTBa rasa 1 MoJIb.

B cocyne HaxoguTcd ras HeoH, KOTOPHIM HM300apHO pac-
HIMPAETCA NPH NOABEAGHHMHA K HeMY KOJHYEeCTBa TeILIO-
™ @ = 100 x/Ix. Yemy pasna paGoTa, COBEpIICHHAA I'a-
30M mpu ero pacmiupesmn? Ha CKOABKO HMIMeHUTCH
BHYTPEHHAS 3HePrusa HeoHA?

Onpenenure paboTy, COBEePIIEHHYIO HMACAJBHBIM IrasoM
KOJIMYeCTBOM BelllecTBa 1 MOJL IPH nepexofe U3 COCTO-
Arva 1 B cocroaane £ (puc. 88). TeMueparypa B COCTO-
saun ! paspa T,. OrHOmeHWe p,/p, =

T'az GWMJ HarpeT OpH NOCTOAHHOM AABJCHHH OT TEM-
nepatyprt 285 a0 remneparypu 360 K. Onpegemure pa-
Gory, KOTOPYIO_COBEPIIMII I'A3, €C/IH €r0 HAaJAILHOe AaB-
aeuume 1,9 - 10° Ila, a mavancHE o0BeM 6 M7,
Hnea.nbﬂmﬁ OAHOATOMHHIN ras, saHNMaI#EA o0beM
V, = 2 M°, pacmupsaerca. IIpa sToM Ha p — V guarpaM-
Me (puc. 89) pacmiMpeHHe ONMCBIBAeTCA NPAMOHN JaH-
HHEl, NpOZONIMKeHHNe ROTO?OH nepecexkaeT ock OpAHM-
HAT B TOUKe D, = 0,5 - 10° Ila, mauyanpHOEe AABJICHHE
p; = 10° Ia. OnpeneJm-re ofbeM raza B KOHIE DacIIH-
PeHMA, E€CAM H3IBECTHO, HUTO a3 COBEPIMI padory
A=6"+10° Ix.

Boaayx, sapumaomuil odnrem 120 i, naobapro Harpean
no Temuepatypu 500 K m o6rema 200 ia. Macca Bosgy-
xa 0,58 kr, Monspuaa macca 0,029 xr/monn. Onpege-
auTe paGoTy, COBEPIIEHHYIO BO3ZYXOM.

Py P 1051131\
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Ha pucyuxke 90 B xoopauuatax p — V n3ofpaxkeH UK,

COCTOAIMUA M3 ABYX M30XOp M ABYX mu300ap. Temmepa-
Typhl Ta3a B cocTogEuAX I u 3 pamEm T, u T;. Touxkn
2 n 4 npuHagnexar oxmoit msorepme. Ompegenure pa-
fory rasa 3a DHRJ.

HpeansHElll ras pacIDHpseTca A0 yABoeHHOro obnema B
nponecce I —2 ¢ nuHelHON 3aBHCHMOCTBHIO fABJIEHHA OT
obrema (prme. 91). BaTem ero u3zofapHO CKHMAIOT B NPO-
mecce 2—3 mo mepBoHAYANBLHOrO O0beMa. Ompexennre
oTHOImeHMe paboT, COBepIIAEMBIX T'a3oM B NPOmeccax
pacIIMpPeHHA H CKaTHA,

Konuuecreo terunotsl (§ 79)

Kaxoe KoJm4ecTBO TeILTOTH moTpelfyercs A TOro, 4ro-
6B HArpeTh KycoueK 0j0Ba Maccoii 10 r or xoMHATHOMK
TeMIepaTypel, pasHoit 22 °C, n0o TeMmepaTypH NNaB-
aepna (i, = 232 °C)? ¥YaenpHad TEIIOEMKOCThL OJNOBA
280 Hox/xr - K.

Onpesennre 2HEePrHio, 3ATPAYHBAEMYK) UEIOBEKOM,
KOTOPEIl, BRIIPAMIAA CTAJABHYI) IIPOBOJOKY MAaccon
100 r, Oper MonoTKOM. IIpH 5TOM HPOBOJIOKA HATIDEBA-
erca Ha 10 °C. CumrailiTe, uTOo Ha HArpeBaHHe HIPOBOJIO-
Ku uger 60% Mexanmgecroft sHeprum,

Kaxoe KOJAMYeCTBO TENAOTH OTZaeT Harperhiit wuaif-
HUK, BHECEHHBII B KOMHaTy, €CIIH TEMIICPATYpPaA B KOM-
HatTe noBmliaercd Ha 0,005 °C? ILnorHocThs BO3AYXA
1,29 xr/M®, renmoemxocTs Boszyxa 1010 Ix/(kr - K).
PasMep KOMHATHL 3 X 4 X 3 M.

HAMelorca ABa cocyza ¢ Bogoit. B 0ZHOM M3 HMX TeMiie-
parypa Boaer 20 °C, B apyrom Temnepatypa 100 °C. Bo-
AY U3 3TUX ABYX COCYAOB CJMBAIOT B TpeTuii, Ipu 3ToM
TeMIOEePATYP2 BOALI oKaseBacTcA paBHOo# 40 °C. Onpege-
JHTEe OTHOIIEHHE Mace BOALI B MEPBOM H BTOPOM COCY-
nax. Ilorepu Tenna me yuuTHBaliTE.

Kenesnuil MAPHK NagaeT ¢ BHCOTH 10 M HA HAEANLHO
rIaAKYI0 MOPpA3CHTAABHYIO NOBEPXHOCTE: K OTCKAKHBAET
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OT Hee Ha BhicoTy 1 M. Ha ¢cROXBKO NOBLICHTCA TeMIIe-
paTypa LIapMKa IOCHe YAapa, €ClIH HAa ero HarpeBaHHe
uger 80% pugenusmedica saeprun?

JBa OAMHAKOBEIX IKeN€3HLIX INApHKA ABHMKYTCA
HABCTPEUy APYr Apyry ¢o ckopoctaMu 10 n 20 M/c. Ha
CKOJIBKO ITOBRICHTCS TEeMIIEDATYPA IIADAKOB BCAEACTBHE
HEYNpYyroro LEHTPANLHOIO yiapa, €CAH Ha HarpeBaHHe
HAeT NOJOBHHA BhIAeAHBLIeHCS NpPH yaape 3Hepruu?
Onpenenure Macey mapa npu 100 °C, xoropmii Hago
BAYCTHTHL B COCYA ¢ BoZoH Maccoit 1 kr, Haxoaameiica
opu TeMmeparype 20 °C, urofm TeMmoepaTypa BOABL €TA-
Jaa pasHa 80 °C,

Ha nnuty nocrasunu ualiiHuk u 3a0LTH 0 HeM. Boaa B
valinuke sakunesna sa 15 Mun. 3a Kakoe BpeMa Boza B
galiHMKe BEIRMNHUT? TeMnepaTypa BOZbI, KOI'ZA ee HAMH-
Ju B yaligmK, O6euia 10 °C. TennoofOMeHOM ¢ OKpYIKAaIO-
e cpemoii mpH pacyeTax npeHeOpeds.

Onpepenure OTHOIIeHME KOJHYECTBA TENAOThI, OTAABAE-
MOM NMapoM IPH KOHAGHCAIIME, M KOJHWYECTBA TEeILIOTHI,
BRIAEAAEMON BoZol npm ocrmeanum Ha 50 °C, Macch
napa ¥ BOALI PABHEL,

B cocyze, U3 KOTOPOTO OHICTPO OTKAUHBAIOT BO3AYX, HA-
XOAUTCA HEMHOTrO BOABI MACCO m NIPA TeMneparype
0 °C. 3a cueT MHTEHCHBHOTO HCOAPEHUA OCTABOIAACA BO-
Aa Maccoit m, samopaykuBaeTca. Kaxas 4acTh BOZM
NpPEeBpPaTUNACE B JieA?

Kycox omoBa Maccoii 1 Kr pacnnaBmica HAMNONOBHHY
npu coODIUIeHHH eMy KoAudecTBa TelnoTH 69 xJx. Bri-
YACAATe HAYANLHYIO TEMIEDATYPY OJIOBA.

B KamopHMeTp, B KOTOPOM HAXOAWUTCH Jiex Maccoi 1 xr
npu reMnepatrype 0 °C, noaaercda map mpH TeMIepaTtype
100 °C. Onpemennre MacCCY BOABI, KOTOPad OKAXKETCHA B
KaJOpMMeTpe IOCJe TOro, KakK JeA pacraeT.

B BOay, saHMMapMyKw ofbeM 4 1 M HATPETVIO A0 TEM-
neparyput 20 °C, 6pomien Kycok abga Maccoit 250 © npu
Temnepatype 0 °C. OupegennTe TeMIepaTypy BOAHEI IOC-
Je TOro, Kak Jiea pacTaer.

B kajsopuMeTp, B KOTOPOM HAXOHHTCA JieX Macco# 1 xr
opu Temnepatype —30 °C, manuraror 0,5 1 BOAEI MAac-
colt m, npn Temneparype 60 °C. Onpepeanre TeMmepa-
TYPY, KOTOpAA YCTAHOBUTCS B KAJOPUMETPe.

Ha Kycok abaa maccoit 10 xr npu Temmepatype —9 °C
HATIDABHJIM CTPYIO BOAAHOrO Hapa NPH TeMIepaType
100 °C. Onpegenure maccy napa, €CIM BeCh JIeR IIpe-
BPATHJICS B BOXY.

Ha kycox xsza maccoit 100 r, Haxopamniics B KaJOpH-
MeTpe IOpH TeMmMnepaType —2 °C, DOJOKHIN MeJe3HBIR
mapuk maccoit 130 r npu remmeparype 800 °C. Onpe-
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ACINTE TEMIEPATYPY, KOTOPAX YCTAHOBUTCA B KaJOpH-
MeTpe. YAeAbHAA TeNJ0EMKOCTh jKeJe3aa M JbJAa COOT-
BETCTBeHHO paBHa 450 m 2,1 ¢ 10® Max/(xr ¢ K).

K vaitanky ¢ Kuname#i Bomoil NOABOAMTCS eyKeCeKyHA-
HO sHeprug, paBnas 1,13 rlk. OnpegennTe cKOpOCTH
HCTeUeHHA Napa M3 HOCHKA JYaiiHAKA, IIOmMaZb mo-
IepevHOro ceweHMs Koroporo pasHa 1 cm?, ILaoTHOCTE
BOAAHOTO mapa 1 Kr/m°.

Ha 32)X:%eHHYI0 CIHPTOBKY NOCTARMJIM COCYA, B KOTO-
pEIt HanuTa Boga maccoit 500 r npm remneparype 20 °C,
Yepea xaKoe BpeMA BHIKHIIHT YAacTh BOAB Maccolf 20 r,
€CNU B CHHPTOBKe 32 BpeMa 1 MHH cropaer 4 r conupra,
a KIIA couproekm 60% 7?7 TemnorBopHas ¢HOCOBHOCTE
cnupra 2,98 - 107 Mx/xr.

Ha cCKONBKO KHIAOMeTPOB DYTH XBaTHT GeH3HHa
(V =40 x) ana apromMofunsa Opy CKOPOCTH €rQo ABHIKe-
HAA 72 KM/4, ecIu MOITHOCTH Asmrareiasa 2 - 10° Br, a
KII apurarensa 25%7?

TIpn CropaHuu GenammEa Maccoil 1 Kr BegenAcTCA SHEPrus
4,6 - 10" Ix/ur. Pacxoa Semsuna — 7 Kr Ha 50 M my-
TH. Kakyio MOIHOCTP pasBMBAET ABHIATEb HPH CKODO-
cTH apTroMobmna 72 xM/u, ecn KIIJ] aeurarens 25%?

Nepebill 3axon TepmoauHammuxu (§ 80, 81)

I'aa pacmuapserca or obreMa V), no obreMa V, ogqun pas
H30TEPMHYECKH, BTopolt pas nsofapEHO M TpeTH#t pas
aguabatHOo. IIpM xaKoM u3 nmpoueccoB: 1) ras coBepa-
er 86uemyro paGory (4, A4, 3 2) ragy mepeaaerca
Sonbmee KONAYECTBO TeMAOTH (G, @y @,,)7
BayrpeEuasa sHeprus rasa ymembmmiack Ha 300 M,
OpH 3TOM ras cosepumua paGory 450 k. OnpepennTte
KONHYEeCTBO TEIIOTH, coolmenHoe rasy.

Ha pucynre 92 msobpameH rpadukx 3aBHCHAMOCTH P OT
V npn mepexope rasa ua cocroanus 1 B cocroamme 2.
Onpegenure: 1) paboty

rasa; 2) H3MeHeHne BHYT-

peHHeit sneprunm; 3) Ko- p, 105I1au
JUYECTBO TeIJIOTH, C00s-

WeHHoe rasy. Kak upm 21
3TOM MpOIecCe WIMEHH- N
Jack TeMIIepaTypa rasa? R
Kaxoe KOJIHIECTRO Temio- .. 2

TH COOOIDHUAM OAHOATOM-
HOMY Ta3y KOJHYECTBOM
BemecTea 1 Monn, ecnm 0 1 2 V.n
nupr n300apHOM pacimupe-

HHU OH Harpeics Ha 10 K? Prc. 92
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4 P

ProTTy 1L .

0 v, v, ¥V o v
Puc. 93 Puc. 94

Onpenenute, Kaxoil ras gaxognTea B COCYAE, €CHH OpPH
HArpeBAaHHH 5TOro rasa Maccoii 1 xr ma 1 °C opm oo-
CTOSHHOM AaBJACHHE pacxoxyerca 912 x, a mpx mo-
CTOAHHOM ofheMe — 649 Ix.

Haeanesuni#t rag KOAMYeCTBOM BellecTBs 1 MOJB CHaYa-
Ja HarpepaeTcda NpH IOCTOSHHOM JABJEHHMH, 4 34TeM
IPM NOCTOAHHOM O(GREeMe MEepPeBOAUTCA B COCTOAHHE C
reMiepatrypoit T, = 300 K, xoropas paBHa HAYAJBLHOM.
Tasy npm 3TOM cooﬁmae-rca KOJUYECTBO TeIIOTH
Q= % ,27 + 10% >x. Bo CKONBKO pas H3MeHAeTcH oObeM
rasa

Jdo rarkoif TemmepaTypel BCiIeACTBHe axuaGATHOTO CIKAa-
THUs Harpeercs rexmii maccofi 0,12 xr, maxoanemiles
B HCXOZHOM COCTOSHHH NIDH TeMmeparype 295 K, ecum
IPH 3TOM Bnemnnun canaMu Gpena COBepIIeHA pa6o-ra,
paBHag 4,15 - 10° Ix?

IfI,u;ea.anmﬁ OTHOATOMHEIMl a3 KOJAAYECTROM BeIeCTBa
1 Moap coBepinaerT mpomecc, IIPH KOTOPOM AaBJeHHE
pacTeT NPOOOPIUOHANEHO 06LeMy 1o 3aKoRy p=oV, I'a-
3y coOGMIaT Koauvecrse renaoTel 33,2 M. Ha croas-
KO M3MeHseTcA TeMIlepaTypa rasa?

I'as nmepepogaT u3 cocroaHna I B cocrosnme 2, ansa ue-
ro MCIOJAB3YIOT M30XOPHHEIA H m306apHBI# mpomecchl
(puc. 93). Ipu srom V, = 2V, p, = 2p,. Onpegennre or-
HOIIIeHHe KOJIMYECTB TeIJOTH, Heo0xoauMol Ana coBep-
IMeHHUA mepexona H3 cocroaunAa ! B cocrosnme 2 B oA~
HOM Clydae depes COCTOAHHE 3, B APYroM — Uepe3 Co-
croanue 4. I'as OAHOATOMHEIN,

OnpenesnTte KONMUYECTBO TEIJIOTH, NepeAaHHONR OZHO-
ATOMHOMY rasy TpHA Hepexofe ero u3 cocroammsa I B
cocToAHMe 2, KaK NOKasaHo Ha DPHCYHKe 94, ecam
p, =500 xMla, Vi=1a, V, =4 n.

Tennoswme aAsuratenu (§ 84)
Tennoroli ABMraTesh NMPOH3BOOMT 3Hepruio 7250 Ik,

Opm 3TOM copepmas nonesHyio pabory 2250 Mx. Onpe-
Aenure KIIJ muxmaa.
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PaBouee Teno naeanbHofl Tennopoll MAMIHHE MOJXYHHIO
OT HarpemaTeasa KoauyecTRO Temaorsl 70 rIX npu TeM-
neparype 627 °C. Temueparypa xonozunbauka 27 °C.
Onpepeanre BanGonbmutt KITJ] MAITITMERE # KOJHYECTBO
TENIOTH, OTAAHHOH XONOAUNLHHUKY.

Onpegenurte KIIJ nukaa, cocTOSIEro ua3 AByX axuabar
H JABYX mn30xop (puc. 95), ecaAHm H3BECTHO, UTO
T, =0,795T,, Ty = 0,75T,.

4 PpHCYHKe 9% NOKAZSAH IEKJ, cocToammit M3 ABYX
H30XO0p M ABYX H300ap, KOTODH# coBeplIaeT ras KOXH-
yecTBOM BemecTsa 1 mons. Ompegenmre KIII pmkaa,
ecJIH M3BeCTHO, 4YTO TeMieparypa B cocroannu I 256 K,
B coctoauann 3 625 K, B cocrogaamax 2 » 4 TeMnmepary-
PH OJAMHAKOBEIL,

Ha pucynke 97 maolparken rpadmi mAKIA, COCTOAIETO
n3 mn3oxopwm I—2, apmabarst 2—3 u usobapul 3—I.
IIpn sroM B KAaYecTBe paboyero BelllecTBA HCHOABIYETCHA
OXHOATOMHHI# ras. MasecrHO, 910 V3 = 1,93V,. Onpene-
nure KIIJ mukia.

Ha pucynke 98 maobpaxen rpadmi OAKIAA, COCTOAIEro
u3 n30xopnl I—2, msorepMu 2—3 m usobaper 3—I.
B xauecTBe pafouero BemiecTsa HCIOJb3YETCA OAHO-
ATOMHEIA ras KOMMYECTBOM RemiecTEa 4 Moab. Ompe-

PA b, aTny
8oy {- — -3 S
2P1- 9- -
Pir--+3

3
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menmre KIII mmkna, ecam ua- PA
BeCTHO, 4YTO p; = 1 at™m, V, =
= 1 J, a npu H3oTEpMHYECKOM 3p; {-
oponecce ras copepmaer pabo-

Ty 330 Jix. 2p1 ;
B xoTse napoBod MamIMHEL  p,
TeMuepaTypa papHa 160 °C, a
TeMIEPATYPa XOJOAHILHHKS -
pannaplo 3‘f([':‘ OnpefenaTe MaK- 0 WanV4v vV
CHMAJAbHYIO pPafoTy, KOTOPYIO

MOXM(HO TOJYYINTE OT MAIOWHEI, Pue. 99
CUNTAA ee HAealbHO, ecan B

ronke, KIIH wkoropolt 60%, coxskero 200 kr yras ¢
yaenbHO# Temnorolt cropamua 2,9 - 107 IIx/xr.
ITaporan Mammpa MomHOoCcTRIC 14,7 ®BT nmorpefaser 3a
1 u paborel 8,1 Kr yria ¢ ygeabHOH TenyoToil cropa-
Hua 3,3 + 10° Ix/kr. Temneparypa KoTAa (HAarpeBaTe-
aa) 200 °C, a xonoguneEuka 58 °C. Onpegemnre KIIH
MAIMEBI ¥ cpaBHHTe €10 ¢ KIIJ maeanssoli TemmoBol
MamMHBI, paboTaomiell nmpu Tex ke TeMmepaTypax Ha-
rpeBaTeJii ¥ XOJONHIbHHKA.

Hpeanrnasa Tennoepasd MALINHA HMEeT TEeMIEPATYPY Ha-
rpeBaTtens 400 K, a remmeparypy xoaoauasHAKEA 300 K.
Onpenennre, KAKYI0 MOIIHOCTE DASBHBACT STA MANIUHA,
ecaH pacxoj Tomamea 107° kr/c, ero yjAeanHasd TeILIOTa
cropanus 4 + 107 x/xr.

C HOealbHHIM OZHOATOMHEIM TA30M NDPOBOAAT IHMKJIH-
geckmilt mpooece (puc. 99). Onpegenure KIIJ] nuxna.
HNneanrnaa Tennopaa mammua ¢ KILH, pasamiv 40%,
paboTaerT o OOPATHOMY DHKAY, T. €. V XOJOAWILHHEA
OTGHpaeTca KOMBYECTBO TEIAOTH Q,, & HarpeBaTeNio Ite-
pexaercd KOJMWYECTBO TEeINOTH @,. IIpu sTOM BHEINIHH-
MH CHJAMHM COBepIIAETCH NMoJoMHuTenALHaa padora (pabo-
yee Telo ABHTATENA B 3TOM CHAy4Yae COBEPIIAET OTPHILA-
TeabHyI0 pabory). Kaxoe MakcaManbHOe KOJIAYECTBO
TeILIOTH MOKHO OTO0pATE ¥ XOJMOAMABLHWKA, COBEPHIAS
pabory 400 M:x?

XoaoauapHBH Ko3(hGGHUIIHEHT — OTHOIIIeHHEe KOAHYECTBA
TenJoThl, OTOOpaHHOR y XomoamabHHUKA, K pabore, co-
BepiiaeMoil BHemrHuME cHaamMy., OmnpeaenuTre KoJAddecT-
BO TeIUIOTHI, TepefaHHON BO3AYXy npH pabore xoao-
AUNLHUKA MOWIHOCTEIO P, U XOoJOAUALHEIA Roadwbumm-
eHT, ecJIH BOAA Maccolt m, mocTaB/IeHHAd B Hero mpu
TeMmmepatrype t;, 3aMepaaeT 3a BpeMs T, ¢, — YAGABHASA
TeIJIOEMKOCTh AbJA, A — VANBHAH TEJIOTA IIaBJeHUs
JIbJA.

MoxHo 111, OTKpPEIB ABepny pafoTaiolero XoAO0ANMJIbHU-
KA, OXJaAUTL BO3AYX B KOoMHaTe?

+a---N3

] ] -
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OcHOBMI 3neKTpOAUHaAMUKA
InexTpocraTuxa
SnexTpnyecknii zapan (§ 86—90)

Bo CKOARKO DA3 CHJIA KYJOHOB- 7.
cxoro BzaumMogeiicTBHA ABYX a -
OPOTOHOB 0OJNBIINE CHIILI MX Irpa- Fy Fyp
BHTAIHOHHOTO B3aumMogeiicTeNA?
Kayx B3aEMOZeHCTBYIOT 3apaakl a gs

Qs ¥ g3, €CHNW 3apANH ¢, B ¢
TPHUTATUBAITCA ADPYT K APYTY,

& 3apdf ¢, OTTAJKHBaeTCaA OT )
sapana ¢z (puc. 100)? ds
ToACTYI0 He3APAKEeHHYIO Me-

TAAAN9eCKYI0 NJIACTHHKY I110- Puc. 100
MECTHJH OKOJO HOJOKHATENb-

HO  3apAKEHHOI0  INAPUKA ]

(puec. 101). Ha naacruaxe Oy-

AeT MPOHCXOAHUTH Mepepacupese-

JeEue 3apama. demy Oyaer pa-

BeH 3apAJ NOBEPXHOCTH ILJIAC-

THHKH €O CTOPOHH IIAPHKAT ©
HsMenMTCS JH CyMMAapHLIA 3a- ¢
pAA NAACTUHKAT

Kagoe Yuej0 3MeKTPOHOB COOT-
BeTcTByeT sapaay 160 mMxKia?

MoxsO0 sm Teny coofmmTe 34-

paA, papnuii 2,5+ 10717 Ka? Puc. 101
OnpeneauTe 3apaa ABYX Kamenb

BOALL, €CNH CHJIA KYJOHOBCKOTO OTTAARHBAHMA paBHA
CHJIe HX TPDABHTAIHOHHOIO INPHAT)RKeHHd. Pajguych Ka-
nesk r=2 MM,

Kaxass 12 cul OTTATKHBAHMS OyZeT MeHLINE! MeXAY
ABYMJ# TOUEUHEIMH NOJOXKHTEJLHHMHN 3apAfaMu ¢ ¥ 2q,
HAXOAAIQUMECHA HA paccToaEm: ! apyr oT Rpyra, Wiu
MEeXAY ABYMA NOPOBOAAIIUMH IuapaMu paguycamm 0,51
n 0,31 ¢ zapanamu ¢ B 2¢7 PaceTogHHe MEXAY HeHTpA-
MH II&POB TAKMKe [.

MoryT AM HAXOZHUTBHCA B PABHOBECHH TPH 3apaAja OAHO-
TO 3HAKA?

JBa OZAHAKOBEIX IO 3HAKY 3apAAA ¢; H ¢y, PACHIONOMKEH-
HHE H8 HEKOTOPOM PA&CCTOSAHHH APYT OT Apyra, Oyayr
HAXOAHTECA B PABHOBECHH, €C/HH MEXNAY HHEMH TIOMec-
THTL 38pAA, Aeaamuil OTPe3or, COSAHHSICIINIA 3apAAL
¢, ¥ ¢y, B orHOmwennu I, : I, = 1 : 3. Onpegesnure orHO-
IIeHne 3apSIAOB.
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Ha HmTH BHCHAT 3apasKeHHbIH wapuk Maccol 20 r. Ka-
KOI 3apsap ¢, HAA0 MOMECTHTL HA PACCTOAHAH 5 CM OT
mapuka, q'ro%u Bec IIApUKA YMEHEIIIICA B 2 pasa? 3a-
paa mapuxa 10°° K.

B BepmuHaX KBaJpATA HAXOAATCA OLWHAKOBBIE IIOJIO-
JKHUTENBHBIe 3apAAsl ¢. Kako#t pomxen OuiTh sapsafn, 1o-
MeIeHHLIH B WeHTp KBazpara, uTo0BI BCA CHCTEMAa 3a-
PAAOB HaXozuaach B paBHOBecHH? Byzer iu pasHoBecue
YCTONUMBEIM?

JlBa ManeHBKMX INAPAKA OJWHAKOBON MACCRL, KaXAOMY
43 KOTOphIX coobupmau sapaz 9« 1077 Ka, mogeemenst
H3. HHTAX AnuHON 1 M. ¥Yroja, Ha Ro'ropmﬁ PA3OILIACH
HUTH, paseH 60°, OnpesennTe Macch IMAPHKOB.
Sapaast —8 H 2 MxkKa Haxogarca na paccroarun 80 cm
Apyr or Apyra. I'ze HaxO mMOMecTHTH TpeTHH 3ApAXK, UTO-
OBl cHCTeMa 3apAHOB HAXOAWIAChE B
paBHOBeCHU?

Tpn oANHAKOBEIX HeOOJALIUMX IISPAKA
HAXOAATCS B YIAAX PABHOCTOPOHHErO
TPeyTroOJRHUKA M COSAHHEHR HepacTd-
HYTBIMH OPYXHHAMH InnHOH# 20 cMm
(puc. 102). Kaxzgomy I1nmapury co-
oﬁmaewca OAHOUMeHHEH 3apan
2+107" Ka, npm 2TOM UPYKHHBI pace Pue. 102
raruBalorca HA 0,5 cMm. Onpemeaunre )
SKECTKOCTH OPYIKHH,

OdBa mapuxa, Maccoii 10 r xKaawii,
COeAMHeHLl AJIHHHON (L) A KOpPOTHKOHR
() suramu, opu stoM L = 2I. 3apsan
Kamgoro mapuxa 5 - 10 Ka. Cucre- l {
My HAYMHAIOT NOAHMMATH 32 CepPeInHy

AxuuHnOi HuTH (puc. 103) BBEPX C yC-

KopeHHeM @ = g. Onpepennrte HATA- {
¥eHWe KOPOTKOIl HUTH, ecin ee AJNUHA

10 cm. Puc. 103

a

Snexrpnveckoe none (§ 92—94)

Onpegennte HANPAXKEHHOCTE 3JeKTPHYECKOTQ IOAA B
TOYUKe, YAAJeHHOH OT TOUYEHMHOTO 3apAAA HA 2 M, eclAH
HA8 PACCTOSHHH, paBHOM 20 ¢M OT Hero, HANPSI>KEHHOCTh
mons paBHa 4 + 107 B/M. Onpenennre Taxsxe sapsig, co-
apawmuii none.

OnpegennTe HANIDAXEHHOCTH TOJf, CO3AABAEMOTO B
TOUEUHBIMHU 3apAfaMu ¢, = 4+ 107" Kn u g, = —4 - 10° R.n
{puc. 104), Ha ocH CHMMETPHMH B TOUYKe A HA PacCTOs-
HUM, pasHoM 10 oM oT JUHKH, COeANHAOLICH SApRSAOR.
Paccroanue Mexny sapaaamu 20 cMm,
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Tpn 3apaps ¢, =g, =4+ 10° Kn n g, =-8+-10° Kn
AOMECTUIN B BePOIMHAX DABHOCTOPOHHEIN0 TPEYrOJBHH-
Ka co cropoHoii ¢ =30 cM. OnpeneanrTe HANPAKCHHOCTD
NOJIA B IEHTDPE TPEYTOJLHHKA.

dapan ¢, HAXOOUTCA B OJHODOAHOM BJJIEKTPUYECKOM HO-
e HanpskerEocThio K (puc. 105). Ha kakom paceros-
HUH HARO MOMECTHTE TaKol e IO MOAYJNIO 3apAf, 9TO-
Ol 3apan g, HaXOARJACS B IOKOe?

OnpezenriTe HANIPAXREHHOCTh NIEKTPHICCKOrO INOJIA,
co3zaBaeMoro B Touxe M sapagamu ¢, = 2 - 1072 Ka n
g; =410 Kx (pmc. 106). Paccroaame Mexxay sapsa-
naMu [ =5 cM, paccTodHUA OT ToukKH M zo 3apaAmoB ¢,
M ¢5 COOTBETCTBEHHO 7', = 4 ¢cM B 7, = 3 cM.

B ropHzoHTANLHOM 3JIEKTPUYECKOM MOJe ¢ HaIpamXeH-
HoeTbio 2,83 ¢ 10° B/M Ha HMTH BMCUT MAaJeHBKHE ma-
pHK Maccoit 5 r. Illapuky cooGmuam 3apaA, PABHBIH
107" Ka.

Omnpenennare yroj, Ha KOTODHI HHTH OTHJAOHHAIACH OT
BEePTHKAJH,

BriudeauTe MaAKCHMAJBHEE BpaniaTeNnbHHHE MOMEHT,
AeHcrpylolnnil Ha AEnOAE (3JA€KTPOH — IPOTOH) B OZHO-
POOHOM TEKTPHYECKOM IIOJe, HANPAXKEHHOCTE KOTOPO-
ro E=100 B/m. Paccroanue Mexay sapAfaMM AHIOAA
d=510"m.

3apaa ¢ BJeTaeT B OZHOPOAHOE YJAEKTPUUECKOE IOJe
HATIPAXEHHOCTEI) E Mo yrAOM ¢ X CHJAOBHIM JWHHIM
aroro noasa. Ha xakom paccroamuu ! or MecTa momaga-
HUA 3apaAja B NOJe ero CKOPOCTh CTAHeT HmePHeHAUKY-
AAPHA CHAOBHIM JrHuAM noaa? HavansHas cropocTh
sapaja vy, ero Macca m.

ITocne BRAIOUEHHMA HA HEKOTOPOE BPeMs 3H€KTPUYECKO-
ro moJA BEKTOP CKODOCTH YACTHOH U, NOBEPHYJCA HA
yrox ¢ = 60°, a uncNoBoe 3HAUEHME CKOPOCTH VEBENUYUM-
Jock BaBoe. Ha xakolf yrosa o noseprysca Ol BEeKTOpD
CHODOCTH, ecaH G 3apAA uacTHUH 617 BABOe Gonnme?
CKODOCTh YCTAHROBMRIIErOCA ABMKEHHA IIADHKA, He-
cymero 3apag g= 10"® Kx B cocyze ¢ raunepmnoM,
v=2 m/c. Cuna COMpOTMBICHNA IBMMKEHAIO IOAPHKA
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IPOTIOPIHUOHAMBHA ero CKOPOCTH (Foom, = 1,5 + 107 ). Co-
Cyh MOMEUIAIoT B ASKTPHYECKOE MOJe HANPAKEHHOCTHIO
E =10 B/M, cn/0OBBIe IMHMY KOTOPOrO HANIDABJIEHEI BEp-
THKANLHO, PAYCM B MEPBOM CJIYUAe HANPARJEHHA NOAS
M YCKOpeHHA cBOOOAHOIC NafeHHsA COBHNAJAIOT, BO BTOPOM
HPOTHEONOAOMHE. OnpegeanuTe OTHONIeHHe CKOpoOcTel
YCTAHOBHBIIEroCcA JBMKEHMA IIapHKA.

MposoaHUKN ¥ ANINGKTPHUKN B SNIEKTPUYECKOM NONe
(§ 95—97)

471, OnpenennTe HANPAMKEHHOCTh JIEKTPUUECKOrO IMOAA 3a-
PHKEHHOrO TPOBOAAINETO IIAPHKA paguycoMm 4 cM B
TOUKAX HA PACCTOAHMAX 2 u 10 cM OT ero menrtpa. 3a-
pan mapuka paser 107 Ku.

472. Pagmychl HOpOoBOZAINEro Inapa M OPOBOAAIEH TOHKOM
chepn: paBHHE 4 cM. Bapa.qm mapa B cpepsl OAHHAKO-
BH M pasHH 4 * 107? Kn. OnpesienTe Hanps:keHHOCTDb
ANMEKTPHYECKOro OONd B TOUKAX, HAXOAAUIHXCA Ha pac-
croanuax 2, 4 m 8 ¢M or HeHTpa mwiapa u chepsl.

473. TlocTpoiiTe rpadHKk 38BHCHMOCTH HAIDPAXEHHOCTH
ANEKTPHYECKOTO IOJAH 3AaPAXKEHHOrO HPOBOASMIErO IIapa
panuycoM 10 c¢M OT pACCTOAHUA OT €ro MeHTpa. 3apax
mapa 107? Ka.

474. 3apaxeHnad NporoAaman chepa paguyco™ 10 cM oKpy-
aeHa npopofameil ofonouroil ¢ BHYTpeHHUM DagMycoM
15 cM, a BHermmAMM 25 cM (puc. 107). 3apan chepr pa-
peH 107° Kn. Onpezennre HanmpAmeHHOCTb SAEKTpHYEC-
Koro moada B Tourax A, B n C, ecmn r, = 10 cwm,
rg = 20 cM, ro = 80 oM. IlocTpoiiTe rpaduk aasucHmMoc-
TH HANPAXEHHOCTH 3JEKTPHYECKOro MOJA OT PAccTos-
HHSA OT UeHTpa ctheprl.

475. IIpoBogaman chepa pAAAYCOM 5 CM OKPYXKeHA AUIJIeKT-
puueckoil of6oaoukoii, BHyTpeHHHIl paauyc KOTOpoOH
10 cm, a sHermmHuit 15 cM. HaopaKeHHOCTh dJIeKTpHYE-
CKOr0 IOJA yMEHbINAETCHA B AH-
anexTpuKe B 7 pas (cTrexno). Ompe-
JleINTe HATIPAMKEHHOCTh B TOUKAX
A, B, C n D; noctpoiite rpabhmux
3aBACHMOCTH HATIPAYKEHHOCTH
BNEKTPUIECKOrO MOJS OT PAaccTo-
SHUSA OT UEHTDA, chepnr, ecay 3a-
paa coepsr 107" Kn, r, = 2 cma,
rg=9 cM, ro=12 cm, rp=
= 20 cmM.

476. l'lpononsmaa chepa, 3apAN KOTO-
poii 4+ 107" Ka, oxpyxena npo-
Bogamet oﬁonmmoﬁ Hecylei Puc. 107
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aapan —4 + 1077 Ka. Paguye cheprt 4 cM, BHyTpeHHHH B
BHeINHUM pamuychl oboiourn 8 m 10 cm. Onpepenure
HANPAKEHHEOCTh JJIEKTPUYECKOTO NOJA B Touxkax A, B,
CulD,ecmur,=2cmMm, rg=5cMm, rg= 9 cm, rp = 12 oM.
Togeunsrit sapan ¢ = 10”7 Kn nmoMemen Ha pacCCTORHHRA
3 cM OoT TOHKOM OecKoHeuHON NpoBOZAmEl NAACTHHEI.
OnpesenuTe CANY NMPDUTSKEHHA 3apAAA K IUTACTUHE.

HanpaXeHHOCTE 3JAeKTPMUSCKOro Noja B Bo3Ayxe E,, B
napadune B 2 pasa MeHbile, weM B Boagyxe. Maobpasu-
Te KAPTHHY CHJIOBHIX JHHHE OAHOPOAHOTO 3NeKTpHYe-
CKOr0O IOJAA, eCAY HePIHeHIHKYAAPHO TOJAI BBECTH Hapa-
dunonyio mwaactury (pue. 108).

HanpameHHEOCTh 3SKTPHUECKOTO NONA B KePOCHHE
yMenslIgeTca B 2 pasza. OnpegennTte cuiaIy B3amMozeii-
CTEBHAS ABYX ZAPAIOE B KepOCHHEe, ecIH B BaKyyMe OHa
papHa 1,4 - 10™° H.

JiBa OAMHAKOBO 3apSKEHHBIX IIAPHKA, KAXABIM Maccol
200 r w paguycoM 2 cM, BHCAT Ha ABYX OAHMHAKOBBIX
HATHX, YyTOJ MeXAY KOoTOpRIMH 2¢, = 120° (puc. 109).
YeMy paABHA IUJIOTHOCTH MHAKOrO AHONEKTPHKA, B KOTO-
PHH HAZO NMOMECTHTH CHCTEMY, YTOBGBI yroa Memxgy HH-
TAMH cTal 2¢, = 90°? HanpsaixeHHOCTh 3JeKTPHISCKOTO
OoNs B AUOJIEKTPHKE YMEHBIIAETCA B 3 pasa.

B ogmopoaHOe aneXKTpHYeCKOe II0Ji€ BHECHH NEpPHEHINA-
KYJAPHO JUHAAM TOAR ABe OAUHAKOREIE AHSAEKTPHYEC-
KH€ NJACTHHH. B nepBoil HANPAMKEHHOCTH NOJIA YMEHB-
muasch B 2 pasa, Bo Bropoilt — B 7 pas. ¥V karoit us
OJACTAH HaA HOBEePXHOCTH cobupaerca Go/bOIAN cBAZAH-
HHH# 2apaa? OnpeaeanTte, BO CKOJABKO Da3 CBASAHHBIN
38pAN HA TIOBEPXHOCTH OAHOFO AUIACKTDHKE OTANYAET-
CH OT CBA3AHHOTYO 3apsAAa HA NOBEPXHOCTH APYroroe Jau-
anexTpura?



MoTeHuMan 3NeKTPOCTATUMECKOro NoNa.
PaanocTh novenunanoe (§ 98—100)

482. Onpenenute pabory, coBepmaeMyio CH-

JAMH OAHOPOAHOrO 3NEKTPOCTATHYE- E
CKOr'0 IoJd NUPH MepeMeLIeHHU SApPAAA 2B
1072 Kn us Touku A B T0ukm B m C 7

(puc. 110). Paccroauue AC pasHo 4 cM, AY——C

paccroarue CB paBHO 3 cM. OTpesok AC
napaaiefieE CHJAOBEIM JMHHUAM TI0JA.
Hanpssxenaoers noaa pasEa 10 B/m.

483. Ha pucynke 111 noxasaHEl CHJOBLIe JUHHH IIOJS B
Tpex caydasx, B xaxkoM ciayuae paGora SIeKTPHUECKO-
ro noas 6yaer Goabliie OPH DepeMeIfeHHH OOJOMKHUTeNb-
HOro 3apfAAa M3 TOUKM A B Toury B, ecanm paccroanme
AB opunaxoso? I'yeroTa CHAOBHIX JMHUHA B cCOyuae ¢ B
TouKkax A m B paBHaA rycTOTe CHJIOBRIX JHHHI B ciyuae
6 B Toukax B n A.

484. Jpa TOYEUHBIX MOJOKHTE/JbBHBIX SAPALA 3AKPeNJIeHH Ha
HEKOTOPOM DACCTOSHUM ApPYr ot Apyra. OauH M3 3apsa-
BOB 0CBOGOKAAIOT, M OH JIETUT BAOJb CHNOBRIX JIMHAN
nons gpyroro sapaza. Kaxk HsMeHsleTCH HNOTEHIHANBHAA
SHEpPras CUCTeMBl 3apAAoB?

485, IToTenunans Touek A B B 3JeKTPHYECKOTO MOJNS paB-
HBl COOTBeTCTBEHHO ¢4 = 10 B u ¢5 = § B. Onpegenn-
Te paGory, coBepuUIAeMYIO CHJIAMH noafa: 1) nmpu nmepe-
MeIIeHHH IOJOKHTEALHOrO sapana ¢, = 2 + 107 Ka us
TOYKHN A B TouKky B: 2) npyu nepeMelqeE#H OTPHIATENbL-
HOTO 3apAAa ¢, = —2* 10" K us Touru A B TOUKRy B,
Kax mpu aToM H3MeHAeTcd OOTEHUMAJNBHAS 3HEPrus
sapaaos?

486. Yactuna maccoit 107!% xr, Hecymaa sapax 107! Ka,
ABMIKETCA B SACKTPHYECKOM moNe. B Touke moaa, mo-
TeHIuan roropoll paser 10 B, wacTuna uMeeT CKOpPOCTH
100 M/c. OmpeaennTe HOTeHIHMAJ TOYKH, B HOTOPO#
CKOpPOCTh YACTHIIEI CTAHOBATCA paBHOH 200 M/c.

Pue. 110

- N~—
A B A B A B
N el

a) 6) é)

Pue. 111



487.

488.

489.

490.

491.

492,

493.

494,

495,

ONEeRTPOH B KMHECKOIe TeJleBH- ke 2
30pa YCKODSAETCA DABHOCTBHIO MO~  ¢- o
reagnaxos 5000 B. Yemy pas- — L)

HO H3MeHEHHe NOTeHIHAJbHOK
aneprun snexTpona? Onpenenn-
Teé CKOPOCTh, C KOTOpOM ABM- Pac. 112
METCH INEKTPOH B Pe3yJbTaTe

3TOr0 YCKOPEeHud. -
JdBa NONOKHUTENBPHBIX 3apAAA E
HaxoAATcA Ha paccrosHmH 10 cM 2B

ApYT OT Apyra. B raxoii Touke / -
HAIIPAXKEHHOCTb 3JIEKTPHYECKO- _75.@_.

ro moas paBHa Hymo? B kaxofl

TOYKEe NOTeHIHAJ NOJA paBeH A -
Aymo?

Kaxyio pasEocTh HOTEHOHANOB Pac. 113
HeOoBX0UMO CO3AaTh, YTOOR! cO-

o0IDRTE AZPY TeanAdA SAPAAOM

3,2+ 107'? Ka xunermvueckyio snepruo 7,68 + 10718 MTx?
IToToK 31€KTPOHOB, YCKOPEHHBIX PA3HOCTRIO MOTEHINA-
JoB 1200 B, BaeTaeT B OPOCTPAHCTBO MEXAY ABYMA Ma-
pannenbHRIMHE niaacTeHaMH AauHoM B cm (pmc. 112).
OnpegennTe PASHOCTE NOTEHIHMAJNOR MeXJy IJIACTHHA-
MH, eCJIH M3 IPOCTPAHCTBa MeXITY HEMH BHLICTAET MO~
JNOBMEA 3JIEKTPOHOB. PaccTodAHHe MEXAY IJIACTHHAMH
0.5 cM.

Karymo paloTy Hago coBepmIATh, 9T00hlI IlepeHecTH 3a-
paa 107'® Ka us GeckomewHo yjanemHOH TOUKH, MOTeH-
IBajl KOTopoil paBeH HYJIO, B TOUKY [OJH, MOTEHIHAN
roropoit paser 10 B? Kakyio paBory copepmaer nmpm
3TOM JJIEKTDOCTATHYECKAadA cHua?

CKODOCTE 3JIeKTPOHA B TOUKE NOJASA, HOTEHLHAAN KOTOPOM
—-10 B, paeHa Hyaw. Kakylo ckopocth 6yzer mmerth
BJIEKTPOH B GeCcKOHeuHO VHANTEHHON TOUKe, B HKOTOpOH
TMOTEHIMATT MOXKHO CUHTATh PABHHM HYNIO?
OnpeaenanTe HAOPAMEHHOCTh OAHOPOAHOTO SJEKTPHYEC-
KOrO ITOJIS, €CAM DA3HOCTH MOTEHIHMAJIOB MeXXRAY TOYKA-
MA A n B parua 8 B (puc. 113). Inmpa orpesra AB
10 c¢M, B oH pacnonoxeH nox yraom 60° ¥ cuIoBBIM NMH-
HHAM NONA.

KongencaTtop Maccoll m mozBemeH Ha NpPYKHHe. ¥ AAH-
HeHMe NPYKUHEL npu aroM I,. B mpocrpaHCTBO MEXKAY
IIACTHHAME KOHAGHCATOPA BIPHICKMBAIOT YeTHIpe Kam-
au prytd (N = 4), KOTOpHEe OCTAIOTCH HEMOABHIXHEIMH.
Maccu kamenh OAQMHAKOBHI H pPaBHB My Ha ckoabko
OPH 3TOM YANUHHTCA NPYXKHHAT

OKBHIOTEHNANBHBIE TOBEPXHOCTH MPEACTABATIOT coboik
napajieibHble ILIOCKOCTH, PA3ZHOCTE DOTEHIHANOB MEXS-
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AY KOTOPBIME rocToaRHA H paBHa 1 B. Kax emraapar
cunoBRIe TMHUY noas? Kaxoe sTo mone?

496. Kax n3MeHAeTCA NOTEHIMAN BAONL OQHON M3 CHIIOBHIX
JIAHHUI 3JeKTPHUYECKOro IOoJA, coBmnagaloile ¢ ocksio OX
{puc. 114)? Hayeprure rpapur 3aBHCHMOCTH NOTEHIHU-
ana ¢ oT KOOPDAWHATH X, CUMTAA, YTO B Touke O DmOTeH-
uuaJa paBeH HyJ0. HanpsaskeHHOCTh 3JeKTPUYECKOrO IIO0-
Ja paeHa 1 B/Mm.

497, DKBUNIOTeHIMANLHLIE TOBEPXHOCTH M300pakaloTca Tak,
9TO PA3HOCTE IOTEHOHAJNOB MeXAY NBYMSA IOBEPXHOCTA-
MU OcTaeTca nmocrosuuHoit. Ha pucynre 115 msobpasne-
Ha cepus 3IKBUMOTEHNMAJBLHHIX NoRepxHocTell, Kakoe
COOTHOUISHHEe Me:KAY HAIDAMEHHOCTAMH JJIeKTPHYECKO-
ro mouad B Touxkax A, B 1 C?

498. MoxeT M CYIIECTEOBATH ANMEKTPHIECKOE IIOJEe, CHAOBLIE
JAHHH KOTOPOro NpeicTABJI¢HE HA pucyHre 1167

NeKTPOEMKOCTb, JHOPIrUA BNEKTPUYECKOro Mnona
xoHpencaropa (§ 101—103)

499, [IsyM napajyieJbHBIM IIJIACTHHAM, HAXONAMUMCS, HA
paccTogHnM 2 MM, coobmuam 3apaasr 4 ¢ 1077 =
—4 - 1077 Kn. ITpu 5ToM HaOpPAXKeHHOCTh NEKTPUYECKO-
TO DOJa MeXAY naacruHaMmu craia 10 B/m. Ompepenu-
Te MeKTPOeMKOCTs NPOBOAHUKOB.

500. Paccrosinne MeRay NAACTHHAMHM ILJIOCKOTO KOHASHCATO-
pa (puc. 117, a) ymMeHbIIHAKM B 2 pasa, & ILIACTHHBI
CABMAYJIM NAPANNEABLHO OTHOCHTENRHO APYT JApPYra TaK,
UTO OAOLIaAP HEPeXPRITAA yMeHbIIHRack B 1,0 pasa
(puc. 117, 6). Bo CROALKO pa3 M3IMEeHNIACH SIEKTPOSM-
KOCTb?

501. ITnacTUHLE! NJOCKOTO KOHOSHCATODA MOTPYSHIH B Kepo-
cHH, 3apan OAACTHH OCTAJCA NOCTOAHHHRIM M PABHEIM
107 Ka. o morpy»<eHus pasHOCTL NOTeHOUAJIOB Onina
paBaa 10 B. Onpegesnnre H3MeHeHHe 3NEKTPOEMKOCTH



502.

503.

504.

505.

506.

507.

KOHAGHCATOPA M pA3HOCTH IIO-
TEHLMAJIOE MeXAY IIACTHHA-
ma. HassecTHO, 9TO B KepocuHe
HANPAXKEHHOCTE 3JIeKTPAYECKO-
ro moad B 2 pasa MeHbLIe, YeM
B BO3AYXE.

NnacTuHH KOHZEeHCATODA
aNekTpoeMKocThi0 (0,4 MERD
MOTYT CMeIIATLCHA Iapajjelb- a) 6)
HO OTHOCHTEJbHO APYT APYra.

Kakoli MaxcumansHniit sapan Puc. 117

MOKET HAKONHTH KOHAEHCATOD,

€CJH ero INPHCOSAHHUTH K HCTOYHAKY HANPAMKEHHST
100 B? Karx mo/xXHER GBITH PACTIONOMKEHH IAACTUHEI,
uTo0Rl 3apAA Ha HHX OHIN paBeH 3/4 OT MAKCHMANBHO-
ro sapaza?

Bapa,n IJIACTHH KOHIEHCATOPA eMKOCTBI 2 MKP paBeH
107° Ka. Mesxay IUIacTHHAMME, PACHOJOXEeHHLIMH HA
paccTosnuM 2 MM, HAXOAUTCA B PABHOBECHHM KATENbKA
pryra maccoli 107° r. OnpegesnTe BapAjs KameanKH.

Or oTpuuaTearHo 3apPAKEeHHOR MIaCTHHEI KOHAEHCATODA
OTAETAET YICKTPOH, YCKOPACTCH H OCeAaeT HA IOJJOMKH-
TeABHO 3APAKEHHON maacTHHe. OUpefeaHTe MMIOYALC
CHAB, NoAeHcTBOBABINGN HA MAACTHHY NOPH MONAJAHHH
HA Hee JJeKTDOHA. 3JIeR'rpoemcoc'r5 KOHJEeHCATODA
100 n®. Bapan xouzencaropa 10~ Kia. HawansrEas cko-
POCTH SJACKTPOHA DABHA HYMIO.

OnexTpoR BJAETAET CO CKOpPocThI0 20 KM/C B mpOCTpaH-
CTBO MEMAY IOAACTHHAMHE KOHACHCATODA €MKOCTHIO
1 ox® napassensHo naacTHEaM. Oupegenure, Ha KaKoi
Yo M3MEHMTCA HANDPABJCHHE CKOPOCTH 3JIEKTPOHA HA
BHIXOJEe B3 KOHAOHCATODA, CJIH MOAVAb 3apAAA NAACTHH
paBeH 445 nxkKia, paccrogHHe MeXIy IIACTHHAMH 2 CM,
a ux gaaHa 10 cm.

Pa3HOCTE NOTEHUHANOB MEXNY OOKIAAKAMYM KOHAeHCA-
ropa eMKocThio 0,1 Mrd pasaa 100 B. Kak namenarca
9HEPrud 3JJEeKTPHYECKOT0 HOJAA KOHASHCATOPA H 3apax
HA IUIACTHHAX, €CJAH, He OTKJI0YAS ero OT MCTOYHHKA
HaIPAXOHAA, PACCTOAHHO MEXEAY NIINACTHHAMH YMeEeHb-
IIMUTL B 2 pasza?

KomaeHcaTop eMxocTeio 4 MK®PD 3apAAAIANA, NOXKIAIOYHB
ero K ucTouHMKy nanpaxesma 200 B, a saTeM oTKIIO-
9uAMA OT Hero. Kak H3MeHATCA PasHOCTE NOTEHOHAJIOB
MEMAY MIACTHHAMM KOHACHCATODA A SHEPrHA IIeKTPH-
YeCKOr0 IOJA NPH YBeJHYeHHH PACCTOAHUA MexXAY
NAACTHHAMHE B 3 pasa?
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508. PaccTosaNe MesXay ILIACTHHAMH IIIOCKOTO KOHAEHCATO-
pa emrocThio 2 MK®P, DOAKNIOYEHHOr0 K HCTOYHHKY
Hanpsaxenua 100 B, yepenmuusaor B 2 pasa. Kax name-
HAETCA 9HEPrusd 3JeKTPUYUECKOTO IIOJA KOHAEeHcATOpa?
HsMenuTea nu sHeprma, eCaM KOHAGHCATOP CHAYANA OT-
KJIOYAT OT HCTOYMHMKA, A 34TeM DPA3JBHHYT ILIACTHHEI?

3aKoHb! NOCTORHHOrO TOKa
SnexTpuyeckuii Tox. Cuna Toxa (§ 104, 105)

509, OnpeneanTte cuay TOKA, €C/KH Yepe3 NONEPETHOE CEYeHHe
npoBoAHMKA 3a 1 ¢ npomena sapaz 0,2 Kn.

510, Ilo mpoBOAHMKY HAET HNOCTOSHHEIN TOoK., Cuaa Toka
I=1A, Onpeaenure maccy 3J€KTPOHOB, OPOXOAAIHX
qepes nomepedyHoe cedeHHE NPOBOAHMKA 3a MHTEPBAX
BpeMenu At =1 c.

511. Onpegenute CyMMAapHLIA HMIOYJIBC 3MEKTPOHOB B LIPO-
BOAHUKe, Mo KoTOopoMy Haer Tox. Cuna Tora =10 A,
JanHa opoeoauuka (=1 m.

612. Cuna TOKa cO BpeMeHeM MeHseTcH Nno 3axomy I =kt
{puc. 118)., Onpegenurte 38pAn, NPOIIEAIINI Yepes mo-
nepedHOe CeueHUe NPOBCIHHKA 34 2 c.

513. OnpepenuTe KOHUEATPAINIO CBOGOAHBIX JIEKTPOHOB, €C-
JH HQ NPOBOAHHMKY C INIOIIAARI) NOHEPEYHOTO CeYeHUus
2 MM° uger Tok. Cuna Toxka 1 A, CKOpOCTh HANDABJICH-
HOrO JBH)KEHMA 3JeKTpoHOB 5+ 107° M/c.

514. B npoBOAHUKE NEPEeMeHHOTO CeYeHHR KOHUEHTPaIM:A
cBoGOAHEIX 3meKTpoHOB 9 + 10'® 1/M°. Cmna Toka, may-
INero mo NpPOBOAHMKY, paBHa 1 A (puc. 119). Onpege-
JMTEe CKOPOCTH HANPABJEHHOTO ABHYKeHHSA SJIEKTPOHOB B
ceveHMAX ¢ maomansl S, = 5 MMZ u S, = 1 Mm2,

6515, Oopeaennre cuay, JeHCTBYIOIOVIO Ha CBOGOOHEBIN 3/a€KT-
POH B NpoBogHUKe anmuoil 30 cM mpu pasHocTH HOTEH-
IMAIOB MEeXAY ero konmamu 300 B.

I, MxAj
1.8
1,21
0,81 85
0,41

a¥

0o 1 2

Puc. 118 Pnc. 119
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3axot Oma ana yvactka uenu. lMocnepopaTensHoe
W NapannencHoe coeauHenns nposognuxos (§ 106, 107)

516,
817,

518,

519
520.

a21.
522.

523.

524.

525.

526.

527.

Onpegsennre COOPOTHRICHHE NPOBOJHWKA, €CAM NPH
BanpaxeHErn 20 B cuna Ttoxa B npoesoguuxe 0,1 A,
IIo nposoxzuuKy conporuejesuem 20 Om u gauno#t 1 M
naer Tok. Cuna Toxka 1 A. OnpegennTe pasHOCTh MOTEH-
O7AJIOB MeXKAY TOUKAMH, OAHA M3 KOTOPhIX HAXOAUTCA
nocepefAHEe IPOBOAHHKA, A ADYraa — HA DacCTOIHUM
10 c¢M oT ero xonnoa.

Kag maMeHuATCA CHJAA TOKA B OPOBOAHHKE, €CHAH HANpPA-
SKOHUE YBeJIMIATCA B 2 pasa, & €ro CONPOTHBJIEHUE
YMEHBIIATCA B 3 pasa?

OnpenennTe CUAY TOKA B NDOBOAHMKE NPH HANPAKeHHH
100 B, ecau npu Hanpaxenun 220 B cuna Toxa 4,4 MA.
ConpoTHBAeHHA ABYX NPOBOAHHKOB OAMHAKOBH. Kax
OTHQCATCA MX yAeJbHEIEe CONPOTHRICHEA, eClIH OHH HMe-
0T OAVMHAKOBYK) [AJIHHY, & IJIOMAAN MX HONEPeuYHOro ce-
YeHHA COOTBETCTBEHHO PaBHEl 1 u 2,5 mMm??

YeMy paBHO CONPOTHBJICHHE MeAHONW IPOBOJOKM AIKHOMN
2 M n guaMerpom 1 mMm?

Onpegennre maOniajlk NONEPEUHOIO CeUeHUA MemHOoil
TDPOBOJIOKH, HMeloinel TaKoe e CONPOTHBIEHHE, 9TO M
CTaJbHAA NPOBOJOKA cedeHmeM 1 mMm°. J[IMHE! mpoBO-
JIOK DPaBHEL.

Ha xopoyce mopTaTHBHOTO MATHHTOMOHA HATUCAHO, YTO
HampsaeHne nutagna 6 B, a cuaa toxa 200 mA. On-
peaesiuTe CONPOTNBICHHE NENH MATHATOGMOHA.

TpH OPOBOAHUKA, CONMPOTHBICHNMA KOTOPHX paEHH 10,
20 1 30 Om, coegEHEHH NoOcAenoOBaTEeNbHO. OnpenennTe
HANDAMREHHEe HA KAKAOM W3 TPOBOAHEKOB M DA3HOCTH
NICTeHIUAJ0B MesiIYy KOHLAMY Lenn nph cune Toxa 1 A.
JBa IpoBOAHMKA, COMPOTHBIEGHHUA KOTOPRIX OTHOCSTCS
kax 1: 3, coeAMHEHM NAPANNENbHO H IOAKJIIOYEHB K
HCTOYHWKY Hanpsaxennms. ONpegeanrTe OTHOLIEHHE CHJ

TOROB, MAYIOHX IO OpoBOA-

HHUKAM.

Onpegenanre CONPOTHBJCHHE Rl

y4dacTka nenu AB, maobpa- 1

MOHHOTrO HA pHcyHKe 120.

ConpoTUBICHHA HOPOBORHH- 4 R8 pn
ngB .'?16=0¢:[0M, R, =6 OM, o o
K kommam nenu AB (cm. R2

puc. 120) nogsoguTca Han- —

paxerne 100 B, Onpepenn- —

Te CHAY TOKA, HAYINErO no
KJKJAOMY M3 YYACTKOR IeINH. Pac. 120
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528. OnpezsenuTe CONPOTHRICHHE MeXJY TOUKAMU A U B B
cxemax, MaobparkenHnx Ha pucynke 121, a 6. Compo-
THBJIEHHA NMPOBOAHHUKOB R; = 2 OmM, R, = 1 OM.

529. Onpenenure compormeiIeHHEe MEXKAy ToOYKamu A m B
MeZHON IPOBONOKH, COTHYTOH B BMAe KOJBIA, B ABYX
cayuasax: 1) ToukH A B B coeuHeHH TIPOBOAHUKOM,
AAMHA KOTOPOro paBHAa AMaMeTpy Koabua (puc. 122, a);
2) sTuM NPOBOZHUKOM COeAMHEHH Toukm C n
(prc. 122, 0). llaowanp NONMEPETHOTO CEUEHHUA HPOBOJIO-
ku 1 Mm%, quamerp rombna 20 oM.

530. Onpenenmre CONMPOTHUBACHHE KBAAPATA, CACNAHHOINO M3
IIPOBOJIOKM, Mexxy ToukaMu A u C (pue. 123). Conpo-
THBJAEHHE KaKAoii cTopoHEl KBagpaTa pasHo 1 Om. Ilpo-
BOJIOKH, H3 KOTOPHIX CHEMAHBLI ANATOHANHM KBAJApPATA, B
LeHTpe He COeAHHAIOTCAH.

PaboTta ¥ MOWHOCTL NOCTOSHHOrO Toka (§ 108)

531. JlaMmnouks paccuMTaHA Ha HanpayeHue 12 B m Mom-
HocTh 6 BT. OnpeseanTte cHAY TOKA B JaMmouKe IOpH
HOPMAaJILHOM SKCILIYATAIINH,

532. CKOJIBKO CTOHT 3a CYTKH IOpeHHe JaMOOYKM MOII-
HocTeio 40 BT, eciu cTOMMOCTSL 3jleKTposHepruu 1,4 p.
sa 1 kBt - 4?
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538. OnpepennTe OTHOmMeEHHEe KOJHYIECTE TENJOTHI, BEIAEJAE~
MBX HA JABYX IOPOBOAHHKAX, €CHNH OHH COSAMHEHH:
1) nocnepopaTentHo; 2) mapamnensso. OTHOmeEHHUE CO-
nporuBienu# 1 : 2. (IIpOBOAHUKHA NOAKAIOYEHBI K HC-
TOYHHMKY HNOCTOSHHOIO HANPSIKEHNA.)

534. OnpeaennTe CUIY TOKA B KHOIATHABHHKE, €CIIH, TOXKJIIO-
ueHHBI K HanpayxkeHno 12 B, on HarpeBaer crakan BoO-
au or 20 xo 100 °C 3a 5 mpa. Ha Harpes BOH pacxo-
ayerca 60% sHeprum. Macca BoAnl B crakanme 200 r.

5385. OnekTpHvecKad NJANTKA COCTOMT M3 ABYX OJWHAKOBBHIX
cexuuit. IIpu BRIIOUEHUH OAHONH CEeKIHH BOHA B YalinR-
Ke, IIOCTARJIEHHOM HA ILUITUTKY, sakunaer uepes 20 MuH.
Yepea CKOJABKO BPEMEHM 3AKHMIIHT BOAA, €CAW CEeKOHH
NOAKNIOYHMTE K TOMY K€ HCTOYHHKY HAOPAMNKEHU:
1) nmapannenrno; 2) nocaexoBaTeabHO?

536. Tpu DpPOBOAHMKA ¢ OAHHAKOBRHIMH CONPOTHBJIGHUAMH
NOZAKIIOYEHE] K HCTOUHUKY MMOCTOAHHOIO HAUDAMEHHMHA
cHauajia IOCNeAOBATEILHO, A 3aTeM NmapajiiensHo. B ka-
KOM caydae Norpebaserca GOMbINIAA MOIHOCTH?

b37. Yemy pasen KIIJI asaeKTPOSBUrATEAA MOUIHOCTBLIO
360 Br, ecin o paboraer npH cuje ToKa 4 A M Ha-
npaxeHan ot ceru 120 B?

AnexTpoasuxyulaa cuna.
3axon Oma ana nonHoi uenu (§ 109, 110)

938. Cuna Toka, HUAYIIEro N0 LEHOH, COCTO- Er Er
Amell M3 HCTOUBHKA, 3AMKHYTOrO Ha ! ’
pesncrop compormbienmeM 100 Om, ==
paBHa 0,1 A. Onpegenure BHYTDeHHee A B C
CONPOTUBJICHAE HCTOYHUKA, €CAM €ero
I9OC pasna 12 B.

589. Ipa OAMHAKOBEIX HMCTOUHMKA IOKKJIIO- R
YeHH! MNMOCAeAOBATEILHO K DPe3HUCTOPY {1
comporuBieaueMm 20 OMm. Onpeaenure
CAJNY TOKA B LeOH H PASHOCTH IMOTEH- Puc. 124
IHAJOB MeXAYy 3aKMMAMHM HCTOUHH-

KoB. JJIC ncrounmka 5 B, ero BHYT- £
peHuee comporusaenue 2,5 Owm ,Ir
{puc. 124). 1|

540. OnpeaenuTe cuay TOKa B KAXKAOM M3
y4acTkoB unenm (pmc. 125), ecam SMAC Rl
HCTOYHUKS paBHa 10 B, ero sayTpen- —1 1
Hee conpormBiesne 2 Om, a conpo-

THBJCHHA pesncTopoR paBEE 10 n R2
5 Om, |
541. OnpenennTe 3apaAx Ha IJIACTHHAX KOH-

aeracaropos (puc. 126), ecam ¢ = 20 B, Puc. 125
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545.
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r=4 0On, R, = 16 OmM, C,= 5 Mr®d,

C,= 15 mcd-'. ! tor
Ba TOCHEAOBATENLHO COEXHHEH- ||

HbiX aaemenTa ¢ 9IC # =10 B u

¥,=15 B 1 BHYTpeHHHM COIDO- Rl
THBNEeHMEeM 1, =2 OM u r, =4 OM (I
3aMKHYTEI HA PE3HCTOP COMPOTHUB-
JeaneM R =0,5 Om. Moxker a4 ve- _" IL
pe3 pesmcTrop HATH COABIINN TOK, I
eCJIH MCHOJIB30BATL TOJBLKO ONHMH M3 €1 c2
2JIeMeHTOB? Puc. 126
Onpegennre 3apdalX Ha oOKIagrax

KOHAeHcATOpa eMKOCThIO C = 1 MR £

B cXeMe, IOKA3aHHONA Ha pHCYH- 14
xe 127. B/IC merounmka ¢ =4 B, i
BHYTPeHHee COMPOTHBJIeHHEe HETOY-
auka r=2 OM, RHellIHee CONPOTHUEB- C Rl
neHne R=14 OmM. ___" —
Bo BHemHell uenu OpH cHie TOKAa

I,=5 A smjaenserca MOIIHOCTH R

P, = 9,5 Br, a npu cune Toxa I, = —

= 8 A — momHocTs P, = 14,4 Br.
Briauennre cuay ToKAa KOPOTKOrO Puc. 127
3aMBIKAHNA. '

K ucToOuHMKY TOKA C BHYTPEHHMM

conpoTuBacekneM 2,4 OM DOoAKNIOYEeH NPOBOAHHK, CO-
NpPOTHBNEHNEe KoToporo paBHo 6§ OM. Yemy Ao/mxHO 6HITEL
PABHO COINPOTHEJACHHE BTOPOTO NPOBOAHHKA, NAPAILIENb-
HO NOAKJIOYEHHOTO K INepBOMY, YTOOLI MOIIHOCTE, BLIKE-
AaeMas BO BHemEeH neny, 6ulia MaxcuMmanbua?

Tpy OAMHAKOBLIX HCTOYHNKA TOKA BHYTPEHHHM COIpO-
TupaeHneM 2 Om u J/IC 2 B, coeaAnHEeHHEBIe OOCIETOBA-
TeJbRO, 3AMKHYTEI HA Ppe3HCTOpP CONPOTHBJIACHHEM
10 Om. OmnpegennTe CHAY TOKA, HAYIIEro o IeOH, A
Pa3HOCTh NOTEHLMAJOB HA 3a)KUMAX KAXKAOTO M3 MCTOY-
HHUKOB,

l'arxpBaEwdYecKHne ajieMedATH ¢ IIC,

pasubiMn 4, 6 u 8 B, coegunensl, &1 &2 &
KaK OOKA3aHO HA pHCyHKe 128, n

ZAMKHYTH HA MOPOBOAHHK coni:o- _j_ll_é_ll_é_ll_
tusjgeauem 6 Om. Buyrpennue co- rnoory rg

NPOTUBJEHHUA 3JIEMEHTOB COOTBET-
crBeHHO paBHH 0,5, 1,6 m 2 Owm.
OupeneauTe CHJIY TOKA B LENH M R
PA3HOCTh NNOTCHOHAACE MEXAY TOY- —t
kaMu A u B, BuC.

JABa rasppaEMUYECKHX SJEMeHTA, Puc. 128
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Puc. 129 Pue. 130 Pnc. 131

SJIEKTPOABHIKYIOHE CHIB KoTOpMX 2 ¥ 1 B, coeguneHn
mo cxeMe, mMoKasaHHoM Ha pHcyHKe 129. IIpm kxaxom
BHAYEHNH COOPOTHBJIeHHA R TOK uepes BTOpoilt rannea-
HHUYeCKHl sneMeHT He noliger? BEyTpeHHee COIpOTHB-
JIEHHE TIePBOTO IAJIbBAHNYECKOro dJeMeHTa paBHO 1 Om.
B cxeMe, norasannoil Ha pucyHxe 130, R, =1 Owm,
R; =2 Om, = 8 OM. Ha pesmcrope R3 BHIgenserca
MomHOCTEh 25 Br. OmpemennTe, KaKkaAs MONIHOCTh BHIAE-
aserca Ha peaucropax Rl u R2.
Tanepanuveckuit saement ¢ I0C, paeHoii 4 B, 1 BEyT-
PEeHHUM conmpoTuBaeHHeM 2 OM HNOAK/IOYEH K peocTa
¢ MAKCHMANBHEIM comporuBienumeM 6 Om (pmc. 131).
ITepeMeman ABUKOK PEOCTATA, UCCISAYIOT BABHCHMOCTH
none3Hoil MOIIHOCTH OT cHIHN Toxka. Haueprure rpapux
NONYYeHHOH saBumcuMocTH. OnpegesnuTe, NpU KaKOM
3HAYEHHY BHENIHero CONMPOTHBJIEHUA MOIOHOCTH OyAeT
MAKCHMANLHA ¥ HallZuTe ee 3HATEHHe.
CyMMapHas MOINHOCTb, BRIASAAIINAACA HA DE3HCTOPAX,
COMPOTHBACHUA KOTOPHX paBHE 10 m 30 OM, oxunako-
BA OpU UX NOCHSAOBATENBHOM M NAPANJCNLHOM COeRH-
HeHHuAX. Onpesennre BHYTPeHHEee CONPOTHBIEHHE HC-
TOYHMKA TOKA, K KOTOPOMY OHHM HOAKJIOYAIOTCA,
AKRYMYJATOP 3apAKAETCA OT MCTOUHHMKA HANDA'KEHHA
12 B, npu sToM noxosuna norpebasemo#t MOIHOCTH MC-
TOUHHKA DACXofyeTcdA HA ero Harpepanme. Onpeaemure
DAC axkxymynaropa.
HcToYHHK TOKA, 3AMKHYTEIH HAa NPOBOAHUE, MMeeT DC
= 10 B, ero BHYTpeHHee comnpormsienue r=2 Om.
YeMy PABHO CONPOTHBIEHHEe TIPOBOAHHKA, €CHH H3BECT-
HO, YTO0 TOJICZHAR MOIIHOCTE OPH 3IAMBIKAHHHN IIeNH
= 6,94 Br?
le-i"'oumc roxa ¢ OMIC # = 30 B u BHyTpeHRMNM compo-
THBJICHHEM 7= 6 OM 3aMRHYJAH Ha ABa DE3HCTOpa, coe-
AUHeHHBEe mnapaiieasHo. Ilpm aToM Ha pesucrope Rl
BHIAGNAETCH KOJHYECTEO TENNOTH B 3 pasa Gojablue, a
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INEeKTPUYSCKMA TOK B PaanuuHbIX cpepax

559.

560.

561.

Ha pesucrope R2 — B 6 pas Gosablre, YeM HA BHYTPEH-
HeM CONPOTHBIEHWM UCTOYHHMKA. Onpegenure CHIEL TO-
KOB, HAYIHX BO BCEX y4ACTKaX ILeH.

Onpenenure mMaccy MeAH, HeoOXOAHMOR AJIA H3rOTOBJIe-
HAA ABYXAPOBOAHOR JMHMA 3JAeKTPONEpPefauH AJNHON
{=5 kM. Hanpsxenne Ha muHax craHnmu U, = 2400 B,
MOILHOCTD, flepefaBaeMan morpeburenio, P, = 60 xBr,
JAOTIYCTHMAA MDOTeps HampsaxeHus B auanm U = (,08U,.
Tpn OAMHAKOBEIX MCTOYHHMKA TOKSA, COeJMHEHHBIe IIa-
PaJlIeAbHO, 3aMBLIKAIOT HA BHEMIHMH DesucTop conpo-
TusneHneM R =3 OMm. IIpu sToM Ha HeM BnigenseTcs Ta-
Kas e MOILIHOCTb, KAK H B cjyvae NOAKIIOYEHUA K
STOMY DE3HCTOPY JEBATH TAKHX K€ HCTOUHNKOB, COERH-
HEeHHHX [OoCJeAcBaTeNbHo. OnpeAelnTe BHYTpPEHHEE
COTIPOTHBJIEHWE OXHOT'O HCTOYHUKA.

Hcrounnx ¢ 3JIC, paeHo#t 6 B, B BHYTPEeHHHM COUpO-
TupjdeHHeM 1 OM moouepezHO HOAKMIUAKT K PE3HCTO-
paM, conpoTHBAeHUA KOoTophiX 11 u 29 Om. Onpeaenn-
Te KII[[ mcrouHMKa B aTHX cnydaax. Kax Hy>KHO moA-
KJIOYUTh 3STH Pe3HUCTOPHl — HOCIEAOBATEILHO MJIH
napanlebHO — A8 OOoJAYyYeHNns: 1) MaremMansHOH mO-
Jesnolt momHocTH; 2) MaxkcmmansHoro KITI?

Bo BHeltHeH Harpyske, DOAKJNIOYEHHOH K aKKyMyJAATOD:
HOM OaTapee, BHAenserca momuocTs 1 Br. YUemy pasen
KII nmcTouHMKAa B 3TOM CJIy4&e, €CAH HPH IIOAKJIOYEe-
HUH Tofl e HATDPY3KHM K ABYM TAKHM e GaTapesm, co-
€OMHEHHBIM IIOCJICAOBATEALHO, MOLOHOCTH, BELAGIAEMAS
HA HATpYySKe, paBHa 1,44 Br?

[}

IneKTPOHHA! NPOoBOAMMOCTE MeTannos (§ 112)

CuHTAA NEKTPOHHBIA I'a3 B METALIE MACAJLHBIM, OIpE-
ZelIUTe CPeAHIO KBAAPATHYHYI) CKODOCTH TENJOBOTO
ABH}KEHHA 3JEKTPOHOB IpH TeMmeparype 27 °C.

Henonpsya sakon OMa AXa OGHOPOAHONO YYACTKA IEMH
M BHIPQXKEHWEe MIA CHALI TOKA [ = g nvS, rae ¢, — 3apan
9JEKTPOHA, I — KOHUEHTpaumA CBOOOAHBIX 3JEKTPOHOB,
v — CKOpOCTb HANOPARIEHHOIO ABMMCEHHA, S — ILIOIIAZB
OONEepeYHOT) CeYeHHA MNPOBOAHWKA, BLIBSANTE 3ABHUCH-
MOCTh CKOPOCTH YIOPAROUEHHOrO ABMIKEHUS 3JIEKTPOHOB
OT HANOPAKEHHOCTH 3MeKTPHYECKOTO NMOJA B NPOBOSHH-
Ke, YAeNbHOE CONPOTHBJIEHHEe KOTOPOro PaBHO p.

ITlo MegEOMY DpPOBOAHMKY AuaMeTpoM 3,2 MM MAET TOK.
Cuna Toxa 5 A. Onpepenmre: 1) CKOpPOCTL HABpAaBIEH-
HOTO IBHKEHUSA SJEeKTPOHOB; 2) CPeZHIO KBaJpaTH4-
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HYI0 CKODOCTE TeILIOBOTO JABHXKOHHHA, CUHUTAA SJIEKT-
POHHBI ras HMACAIbLHBIM raszom. TemmepaTypa HpPOBOR-
arKa 20 °C. Kounmenrpaumsa cBOOOAHEIX 3NE€KTPOHOB
1,08 « 10%® m3,

Yepes Keae3HBIHM OPOBOAHHMK ONOMAALIO NONEPEYHOTO
cedenusa 4 MM° u qmmuuoft 1 M B Teuenne 0,3 9 mpomyc-
KaeTcs SNeKTpHUYeckKui TOk. Chaa TOKA MOANEPIRHBAET-
ca moctoAaHHOM M paBHO# 1 A. OneHumre yBeaHUucHHE
CONPOTHBAEHAA NpoBOAEMUKA. CHefyeT JH YIHTHIBATH
H3MeHeHHe CRJL TOKA BCAEXCTBAEC HATDPeBaHHA?
ConpoTHBIeHHe BOALDPAMOBOI HHTH BHKJIIGUEHHOMR
JAMIIOYKH IpM KoMHaTHo# Temneparype 25 °C pasno
60 OM, a mpu HOpMaxpHOM Harale — 612 Om. Onpene-
JATe TEeMIICPaATYpy HHUTH ropameil JOMIOUKH,

Ipn noax/IIOYeHHH IIATHHOBOH IPOBOAOKH K HCTOIHH-
Ky Hanmpaxesns 220 B cmna Toxka Gmuia pasma 0,2 A,
Yepes HEKOTOPOE BpeMs CHJa TOKa cTaixa passa 0,19 A.
Onpegenure, Ha CKOJBKO I'PAAYCOB M3MEHHJACH TEMIIE-
paTypa B cpefie, r'ie HAXOAUTCH IJIATHHOBaA IPOBOJOKA.

AnexrTpuvecknidi Tox B8 nonynposoguukax {(§ 115—119)
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570.

Kormenrpanus cBo0OZHEIX B8JAEKTPOHOB B MeETAJIE
# 105" 1/M?, a B monynporomEmxe npu 20 °C =107 1/m°,
Bo ¢cK0JBKO DPa3 COOpPOTHMBJIEHHEE NOJYIPOBOAHMKA MEHB-
e CONPOTHBAeHUa Meraaaa? I'eoMeTpuuecKue pasMeph
OPOBOJIOK, CAGJNAHHRIX U3 8THX MATCPMAJIOB, OKMHAKOBEI.
B vermipexBajeHTHEIN repMaHuit BBOAHUTCA NPHMECH!
1) nATABANEHTHOrO MBIIbAKA; Z2) TPEXBAJEHTHOI0 HH-
ana. Kakum 6ygeT OCHOBHOM THI NPDOBOAMMOCTH B mep-
BOM W BO BTOPOM caydasax?

Co6eTBeHHYI0 IIPDOBOAAMOCT: MOAYIPOBOAHUKOB Obecre-
YHBAIOT CBOOOAHEIE BJEKTPOHH M ALIPKH, INpHUYEM HX
KOHHOEHTpAIMM paBHEI. IIDH CO3ZAHHH 3JMEeKTPNUYECKOrO
NoJA B NOAYNPOBOZHUKe BO3HHKaeT Tok. Kaxoil Tok
GonplIe — 3JEKTPOHHBIA MJH ANPOUHBIA?
KornenTpanna cBo0OAHMX PACKTPOHOB B KPEMHHH IpH
reMmepatype 20 °C passa 3 * 10'° M™%, Kakyio uacts or
0o0Imero YMcAa dAEKTPOHOB COCTABIAIOT SJCKTPOHH MPO-
pogumoctu? ILnoTHOCTE KpeMEHA 2,4 *+ 10° kr/m>.
ConpoTneireHHe NPOBONOKH, CAEJAHHOH M3 repMaHHA,
paBBEo 1 kKOM. Koraa ee onycTHIM B ropavyio BoOAY, TO
cIIa TOKA uepes Hee mpm Hanpskennu 10 B crana pas-
Ha b MA. OopeaennTe N3MEHeHHE COOPOTHBIEHHNA IIPO-
BOJIOKH NPH HArPEBAHHHU.

Onpeaenure CONPOTHBACHHE NOAYNPOBOAHHKOBOIO HO-
K8 B ABYX CIAYUAHAX: €CJIM H3BECTHO, UTO NPH IPAMOM
Hanpaxesud 0.5 B cuna ToKa uepes amox 5 MA, mpu
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oﬁlgagnom HAIpAXeHHH Rl
- CHJIa TOKA Yepe3 AH- 1
on 0,1 MkrA. M

Onpegennre CcoOnpoTHBIE-
HHe nenm (puc. 132) =B
ABYX cayuaax: 1) ¢,>@g;
2) ¢g> ¢,. Cunrafite mo-

R2

be

Rl R2

St

JIYOPOBOZHHKOBHIH AHOA
UACANLHEIM, T. €. €CJIH TOK
HACT B NPAMOM HaIpasBJie-
HWM, CONPOTUBJICHUE pAB- Puc. 182

HO HYJIIO, €CJH B 00paTHOM

HaANpaBJIeHUN, compoTuBAcHHe OeckoHeuno Gonnmioe.
Conpornsiaenne peaucropos R1 pasno 4 OmM, a pesucTo-
poB R2 paBHO 6 Owm.

AnexTpoHHo-nyuenana Tpybka (§ 121)

B TeneBH3MOHHOM KHMHECKONe YCKOpAIOiNee AHOAHOE
Hanpsa:xenue 16 kB, paccroaEue MeXxAy KATOAOM M AHO-
AoM 30 cm. 3a Kaxkoe BpeMsa 3JeKTPOHH IPOXOLAT 3TO
pacctoaane? Hauanbayio CROpPOCTL 3J€KTPOHA cumraiiTe
PABHOH HYJIO.

K ropusoHTaZBbHO OTHJIOHAKIEKM ILIACTHHAM KOHAEHCA-
TOpA B 3JeKTPOHHO-Ay4YeBol TpyOxe mpHIQ:KeHO HADpA-
xenue 3,2 B, JIeKTpoHH BJETAT B NPOCTPAHCTBO
MeKAy NJSCTHHAMH NAPAJAeAbHO HM CO CKODOCTBIO
3 - 10% m/c. OnmpenesnTe CMemeHMe IMEKTPOHHOTO MYYKA.
Paccroampe Mexay mJACTHHAMH 2 CM, MX IUIHA 4 CM.

K ropu3oHTANBHO OTKJIOHAIHMM NJAACTHHAM IPHIOMKE-
HO Hampsxkenue U, = k¢, a K BEPTHKANLHO OTKJIOHIIO-
MUM NAacTHHAM — HanpaxeHue U, = k. Yto MH
YBHAHM Ha 3KpaHe?

K ropusoHTANBHO OTKJIOHAIMINM NJIACTHHAM IPHIAOMKE-
Ho Hanpsxenme U, = Ugsinwt, a K BEPTAKANBLHO OTKJIO-
HAIOIAM — HAnpsxkenue U, = Uy cosni. Kakyio rapmi-

HY MH YBHAUM HA 3KpaHe?

3axon anexkvponn3sa (§ 123)

IIpu snexTposnmuse pacTBOpa CePHOKHACJIONO OWHKA B Te-
yenue 1 ¥ BuiAennaock 3,7 - 10°2 kxr nuuka. BHemBee Ha-
OpsKeHpe 8,7 B. OnexTpOXMMHIECKUIA SKBUBANECHT LUHKA
3,.9-107°7 RI‘/RJI OnpelenuTe CONPOTHBAEHWE DACTBODA.
Ckoapko BpeMeHM morpebfyercss Ansa NOKPHITHA ILJIacC-
THHKH cJIoeM MeAu TonmuHol 0,01 MM npHu saexTposn-
3e PacT sza CuS0,? Hno-moc'rr, TOKA B S3IEKTPOJHUTE
0.5 A/n
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IIpn sJieKTpoJM3e pacTBOpa XJOPHCTOr0 NHHKA OBLIO
aarpaueno 3,6 MIx smeKTposHeprau, OnpefeanTe Mac-
CY BBIfGJABINETOCA IHMHKA, €CJAHM HA 3IA’KMMax BaHHRI
NOAAEepNBaANOCh HanpsiyxeHHe 4 B. 3nexrpoxmmmudec-
Kuil skBuBaseET ouHKa 3,9 * 1077 kr/Km.

Ilpm uporryckaHmMA TOKA 4Yepes PACTBOP MEAHOrO KYIO-
poca 38 BpeMsa I =15 MuH BHAeAHAACE MeAB MAaccoil
m=1,485 - 1072 KP. DJEKTPOXUMHEUECKHH SKBUBAJICHT
Mean k 3,3 10°7 xr/Ka. Onpepennre noTpedamseMyio
IpH 3TOM MOIIHOCTE, €CAHM COIPOTHBJIEHHE PACTBOpPA
E=0,8 Om.

CKONBKO 5/EKTPOdHEPTHH HYKHO 3ATPATHTDH, 4YTOOHI M3
BOAEI MOJYYATEH 2,0 1 BoAOpOAa MpH JarjeAmu 1 aTM u
Temueparype 25 °C? DaexTpoians BeAeTcA IpPH HAUDA-
xenuu 5 B, KIII ycrasoBrkm 75%.

Onpepenure Maccy Mea#, BHAeNRBMIEHCA NpH 3JeKTpO-
JA3e, €ciH H3pacxoAoBaHO 5 KBt * u smeprmn. Hampa-
sxeHne Ha xaemmax sagesl 10 B. KIIJT yeranosku 76%.
HukenupoBaHHe me'rannmleclcoﬁ ONACTHHKHY ¢ ILIO-
maapio mosepxaocTa 50 ¢ mpogomxanocs 4 9 npm cu-
ne toxa 0,15 A. Onpepennre TONHUHY CI0A HHKENIA.
IIpu cepeﬁpennu NAACTHHKHN Ueped PACTBOP A30THOKHC-
aoro cepepa uger ToK. ILTOTHOCTh ToKa 0,3 A/MZ
C xarolf cpesHet CKOPOCTHIO pacTeT TOMIGHHA cepebpa-
HOI'0O NOKPHTHA? JNeKTPOXMMHYECKHI SKBHBAJIECHT Ce-
pebpa k=1,12 - 10°® xr/Kx.

InexrTpuueckuid Tox B raszax (§ 124, 125)

OnpegeauTe CHIY TOKA HACKIIEHNS OPH HECAMOCTOS"
TeJLHOM PASpAAC, CAN MOHWIATOP eIKEeCeKYHAHO obpa-
ayer 10° map oamoBanenTHrIX MoHOE B 1 c¢M’. ILmomans
snexrposos 100 cm’, paccrosmme Mesxay HAME 5 oM.
Bonsr-aMnepHAd XapaKTepHCTHKA TA30BOTO paspaia
uUMeeT BUZ, NOKasaHRkY Ha pucynke 133. Ompenmemmre
COOTHOLICHNE MEXAY CONPOTHER-
JeHHAMH Trasfa IpH SHAYCHHAX
HANpAXeHUl, coorpercTBylommx 14
Toukam A, B, C, D, Yem obnac-
HAETCA HIMEHEeHHEe COIOPOTHBJIIES- D
HAA?

CKOJNBKO nap OAHOBAJEHTHEIX
HMOHOB B CeKYHAY BOSHHMKAET IOX A C
AelicTBHeM HMoHM3aTOpa B 0O0BEeMe B
rasopaspanuoit TpydkE ATEEOH

40 cM IIOIIAALIO HONepetHOro 0
cedeHHA 5 oM ? Cuia ToKA HACKI-
menma 2+ 1077 MA. Puc. 133

QY
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OCHOBbBI 3neKTPOANHAMMKM
(npoponxenue)

MarnuTHOe none

B3aumogpgeiicTene Toxos. BexTop MArHMTHON WHAYKUWMKA.
3axkon Amnepa (§ 1-3)

587.
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JdEBa DPOBOAHUKA C TOKOM Pacro-
JOKeHEl [Tog YIJIOM JApYr K OPY-
ry (puc. 134). Cuna Toka, nay-
IIero mo NMpOBORHUKY I, paBHa
I1,. OnopeaennTe CHIy TOKA, HAY-
HIEro NHo MPOBOOHHUKY 2, H €ro
HaIpaBJeHUe, €CIn HN3BEeCTHO,
YTC MHAVKIUA MATHHTHOTO IOJAA
pPaBHA HYAO B Mobo#l Touxe Guc-
cerkrpucel: 1) yraa o; 2) yraa B.
Kaxoe monoxxenme saiiMer mMar-
HHUTHadA CTpeJaKa HpH npHbau-
MeHUH K Heil OPOBOAHHKa ¢
ToKkoM (puc. 135), ecom: 1) npo-
BOOHHK TIapajiiefieH CTpeJKe;
2) DpoBOZHUEK NepHeHAHKYAApPeH
cTpesKe?

ITapannensusie TOKH B3auMogeii-
CTEYIOT, KAXK MOKAa3aHO HA pH-
cyaxe 136. Tlokaxure BO3MOMK-
HEIe HANPABJEHUS TOKOB.

Ha npoBogaux ¢ TOXOM, MOMe-
IIeHHBIE B NOMe TMMOCTOAHHOTO
MarHuTa, ZAedcrByer cpnma F,,
HANPABJIEHHASA TAK, KAK IOKA3AHO
Ha pucynke 137. ¥Yrkaxnure pacmo-
JOXEEHHe IIOJIKCOB MATHHTA.

1T

Pnc. 136

1
I
)ﬁw
Puc. 134
N
N
Id /
2
hy 8 /
1)
Puc. 185
I
%FA
Pue. 137
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IIPOBOAHMK ¢ TOKOM YAEPKHBAETCS B MATHHTHOM IOJE
B COCTOAHMM mokoa cuxoft 2 H, InauHa npoBosHUKA
1 M. Cuna Tora 0,1 A, Haayknusa MarENTHOrO IOJR
40 Ta. OnpegennTe, NOA KAKHM YTJIOM K JAHHAM Mar-
HUTHONA MHAVKIHH PACHOJAOXKEeH MPOBOXHHEK.
IIpoeoguur Maccoit 10 r m aaumoit 10 cM BACHT B ro-
PH30HTANLHOM TOAONKEHHH HA ABYX NPOBOAANIHX HATAX
B OAHOPDOZHOM MATHHMTHOM HOJ€ ¢ BHAVKOmeil, papHOI
10 Ta. JIuEmH MArHUTHOH MEAYKUUMN IOPH3CHTANBHK H
nepneHANKYAAPELN OporoAHHKY. IIpn xaxoif cune Tora
qepe3 MPOBOAHAK CHIA HATAMEHHS HHTeH YBeJIHYHATCS
B 1,5 paza?

IIpoBoAHUEK, HOOABEINeHHBIH HA OPOBOAAIMMX HHUTAX,
PaCIONOKeHHEI! NepneHAUKYAAPHO NHHUAM MATHHTHON
MHAYVKOAH, B OAHOM ciayuae BecHAT 15 H, a B ApyroMm —
10 H B 3aBUCHMOCTH OT HANPABJGHHA TOKa. JIummm
MATHEHTHON HHAYKIHMH TODH3OHTANbHBI. OIlpenejnre
Maccy INPOBOAHHUKA.

KeaapaTHas paMKa ¢ TOKOM DACIOJOMKEHa B OZHOPOA-
HOM MATHHTHOM noje ¢ manyknueit 10 MTa, kax moxa-
3aHO Ha pHCYHKe 138. Onpenenure MexaHMYeCKHH Bpa-
mAaTenbELId MOMenT, Aeftereyomuil Ba paMry. Caaa 1o-
Ka, BAyIero no pamee, 10 MA, cropoHa pamku 20 cM.
Ilox KAKMM YTIOM K JAHHUAM MATHATHON MHAYKIHKHA HA-
BO PACHONOKHUTL PAMKY (cM. 3azady §94), urobml Bpa-
IMATEABHREIH MOMEHT, AeficTBylomul HA Hee, YMeHbINAJI-
cA B 2 pasa?

Crep:xens Maccoil 0,2 Kr jJexkMT Ha ABYX TODH3OHTANDL-
HBIX peibcax nepneHZEKyAspHO EM (puc. 139), Cunet
BaBJIeHEH CTeP)KHA Ha oba penwca paBHH. PaccrosHue
Meway peascamu 40 cv. HHRYKOHA MATHATHOTO OOAA
40 MTxa. JIJHHAA MArHATHOH HMHAYVKIAH HaUpPaBAEHH
BepPTHKANBHO. KoaQPHUNUeHT TPeHHA CKONLIKEHUS O
peabchl 0,01. Onpezennte MHEEMAJLHYIO CHIY TOKA,
KOTOPBIfi HY/KHO OPONYCTHTh IO CTEPYKHIO, YTOGHI CTEp-
JKEHB HAYAJ ABHTaThed. Ilpmmure g = 9,8 m/c.
Omnpenennte cuay, AeHCTBYIOIyI0O Ha YacTh IPAMOJHU-
HEHHOro NpoBOAHHKA ANUHOH 20 ¢cM B OAHOPORHOM Mar-

B

A

I ] 40cu
§ |

Puc. 138 Puc. 139

LoV
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HATHOM nonae ¢ muayxuueit 40 MTa opy pasHEX Yriax
MEKLY HAIPABICHHAMH TOKA M BEKTOPOM MArHHUTHOM
uHaykoun: 1) 90°; 2) 60°; 3) 30°; 4) 0°. Cuna ToKa pas-
Ha 10 A,

B aMuepmMerpe MArHHTODJNEKTPHUYECKOR CHCTEMBI MO-
MEeHT CHJI YODPYI'OCTH, VAEP)KHBAIOIIHI pDaAMKY B pPaBHO-
Becuu B MATHUTHOM IoONe nuaayknaueli 10 MTa, paBen
10 H ' M. IIpu sToM paMKa OTKACHAeTCS OT IOPH30H-
TanbHOrO mMoaoxenua Ha 60°. Oopezennre namMepAeMyI0
cuny Toka. JAMHA CTOPOHEI PaMKM 5 MM.

Crepxenr Maccoil 200 r geXHAT HA ABYX IapAJLIENbHBIX
peabcax HepNeHAHKYAADPHO UM (puc, 140). Penbcwh,
paceToaHNe MeXxAy KoTopmMmmp 60 cM, HaxomaTcA Ha
HAKJIOHHON ILTOCKOCTH ¢ yriioM y ocHoBaEma 30°. JIm-
HHHM MArEUTHOH HHIYKOHHA

noaa ¢ uHAyKnHeln 80 MTxn

HaApABIeHbI BEPTHKAJIBHO g
sBepx. Koaddumuenr rTpeHnsa

CKONkXeHuA paseH 0,7. Oope-

JeJNTe CHJIY TOKA, HMAYIIEro

IO CTEPKHIO, B ABYX CAYYAAX: ~

1) ecTepixeH:L HAUHHAEST HOAHA-

MAaTeCH BBepX; 2) cTep:keHb

HAYHHAET CHOYCKATHCA ¢ Ha-

KJIOHHOH ILJIOCKOCTH. Pue. 140

Cwna Nopenua (§ 6)

Yactuoa maccolt 1072 r, mmeoman sapan 10”7 Ka, asu-
JKeTCA B IJIOCKOCTH, NEPHEeHAMKYIAPHOW HANPABIEHUIO
JAVMHASM HHAYKOUM OAHOPOAHOI® MATHHTHOTO WOJA C
nEAYKLEe# 1 Ta, OnpegeanTte mepuox ofpameHHsa yac-
THIHL.

OmnpesenATe OTHOINEHHE 38PAAA YACTHIHE K ee MAacce
g/m, ecau OHA ABHXKETCA B ORAHOPOOHOM MATHHTHOM IIO-
ge ¢ maayknued 0,1 Txa mep-

MeHAUKYJIAPHO HANPABICHHIO | L
A¥HMA MATHATHOH WHAVKINH ® B
NMoJA NO OKPYXKHOCTH pPajzuy- |

com 20 cM. CKOPOCTDH YACTHIH |

100 m/c. |

DNEeKTPOH BJETAST NON YIJIOM 30 |

30° B O6MACTE OAHOPOLHOIO

MarHUTHOTO NOJAA INHPHHOK 60°
3 MM (puc. 141), a BoImeTaer
OO YII0M 60" Cxopocth | |
snexTpora 10° m/c. Onpeze-

JUTe MHAVKIHIO MArHATHOTO Puc. 141
MoJiA.
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JBe uacTHNE ¢ PABHBIMH

sapsagaMy BAETAIOT B OAHO- / = \
POAHOE MAarHATHOE IIOJe _ B +
foj yricM ¢ ¥ ero rpaHd- |
ne. OnpegennTte, BO CKOJB- I—
KO pas G6yOyT OTAHYATHECH P A |
MAKCHMAJBHEE PACCTOA- ( )

HHHA, HA KOTOPBI® YACTHLOE  — — — = == —
MOTYT OTJAEeTeTh OT IPaHHU-

IOB, €CJAH OTHOIIeHHE HX Puc. 142

Macc pasro 1 : 4. Cropo-

CTH YaCTHO, PABHEI,

PaccrosHue MeXXAY KATONOM M AHOZOM paBHO L. Diexrr-
POHE BBLIETAIOT M3 KATOAA IOA PASHEIMH yriaamu. Mak-
CHMAJILHAS CKODOCTh JJIEKTPOHOB Uy. MeKAy KATOZOM H
AHOACM COZAAHO OAHOPOAHOE MATHHTHOE NOJe ¢ HHAYK-
muet B (puc. 142). IIpu xaxoM MHHMMAJILHOM 3Hade-
HUM MATHHTHOM MHIYVKLMH 3JIeKTPOHH He Syxyr mocrm-
rars anoza?

ONeKTPOH BJIETAET B OAHOPOAHOE MATHHTHOE HOJIe IIOX
yraom 60° x auEMaM MarEwTHOA HERYEOEHE. CRODOCTH
anexrpona 2000 m/¢, MEAYKIHMA MAPHHTHOrO HOAA
0,1 Ta. Onpeneanre pazAyc ¥ HIAT COMPATH, OO0 KOTO-
poit 6yzer ABHraThECA JMEKTPOH.

JNEeKTPOH BJIETACT B OZHOPOSHOE MATHHMTHOE NOJE IOX
yraom 30° K JUHAAM MATHHTHOH HHIVKOHU CO CKO-
pocrbio 104 M/c. PaccTognne oT HAYANLHOTO MOJOMKEHHS
SJeKRTpoHA A0 sxpaHa 40 cM. Cxoanko o6opoToB caena-
€T 2JeKTPOH, Hmpe)KAe YeM OH nonajer Ha sxpan? Ha-
AYKUHS MATHUTHOTO DOAA

107 Ta.

IeKTPOH YCKOPAETCHA DIIeK-

TPHYECKHM HOJIeM, NPOXo- |
S PASHOCTS MOTeHUHMAIOB

10° B, a sarem Bjeraer B |
MATrHHTHOE [OJieé mephneHAH-

KyJApHO ero rpaewme. Ha |
PACCTOAHUHA 5 CM OT TOUYKH

A HaxoauTcs mMumeHs M |
(puc. 143). Yron Mexzay 60° 7
CKODOCTBIO 3JMeKTPOHA B 4

TOYKe A H oTpesxoM AM |

60°. YeMmy paBHA HHIVK-

IHUA MATHATHOTO IIOAA, €C-

AU H3BECTHO, UTO 9JSKTPOH

DONAKAST B MHIHEHL? Puc. 143
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ONeKTPOMAarHMTHaA MHAYKUWS

MarsutHoiii notok. Npasuno Jlenua.
3AC wuayxumm (§ 8—13)

608. OnpeaeanTe MArHMTHEN HOTOK 4epes3 IIOCKYIO NIOBEPX-
HOCTh, OTPAHMYEHHYI0 KPYIrOBBIM KOHTYPOM PaJHYCOM
10 cM. BeKTOp MArHATHON MHAYKONHA M HOPDMAJIL K
ILNIOCKOCTH COCTABAAIT yroa 30° (pnc. 144). MarauTHOE
noJie OAHODOAHO, HEAYKIEA moas 10° Ta. Byaer aa or-
NHYATLCS MATHUTHHEIH DOTOK, €C/IH B KAYECTBe IOBEPX-
HocT! BRIOpPATE moaycdepy, ONMHPAIOIIYIOCA HA TOT JKe

KOHTYp?

KsagpaTHas paMKa ¢ mIA-
HO#M croporH 20 cM HaXo-
EHTCHA B OJHODOXTHOM MAar-
HHUTHOM IIOJIe, nmpuYeM JIH-
HHH MATHUTHOU MHAYKIIHH
NepNeHauKYIAAPHE ILJIOC-
KocTH paMKu (puc. 145).
Onpenenure  HU3MeHeHUE
MATHATHOIC IOTOKA NOpPH N0~
BOpOTe paMKH Ha yrox 30°:
1) Boxpyr ogmoil m3 cTO-
poH; 2) BOKDYT AMaroHanm.
Hazgyxoma MarEMTHOrO IIO-
na paea 100 MTa.
Tiposonounwit BATOK nepe-
MeIal0T B HEOAHOPOAHOM
MaragraoM noixe (puc. 146)
B O/IHOM cJyYae BODABO, &
B Apyrom BXeBo. Onpege-
AWTe HAOpPABJIEHHE TOKA,
BO3HHMKAIONIETO B BHUTKE, H
HaIIpABA€HHe CHJBI, JeH-
CTBYIOINEN HA BHTOK.
IIpoponouyHOEe KOJABIUO HA-
XOAHTCS B OJHOPOAHOM
MAPHHTHOM IIOJle, HHAVK-
IAS KOTOPOro H3MeHAeTCH
mo 3aKoHYy B=4Fkt, rae k=
=2-:10"* Tn/c. Onpeaenn-
Te CAAY TOKA, BOSHHMKAIO-
mero B Butke. Paguyc BAT-
ka 10 cM, conmporuBreHHe
2 Om. ILnockoCThL BHTKA
NepNeHAUKYAADHA JNHHAAM
MATHATHOH HHIYKINMN,.

Puc. 144

Pre. 145

Pnc. 146
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Pue. 147 Puec. 148

Paguyc npoBoJIOYHOrO BATKA, COSZMHAIONMIEN0 MIACTHHEEL
IUIOCKOTO KOHieHcaropa eMmixocrsw 10 wmxd, pasen
20 cv. YeMy paBeH 3apaf Ha ILIACTHHAX KOHAEHCATODA,
€CJIH BHTOK NOMeLleH B OXHOPOZHOE MATHHTHOe MOJe
(puc. 147), EEAYKOHMA KOTOPOr0 HIMCHAETCH IO 3AKOHY
B=RB,+ ki, rae k=0,005 Txn/c 1 sexTOop B HanpaejeH
noa yrioM 30° KX IJIOCKOCTH BATKA?

Crepxens AC aauHOE 0,4 M u conporuBireHHeM 4 OM
JKHT HA ABYX NAPANIeJBHBIX IOPH3OHTAJNBHEIX OpPO-
BOAHHKAX, 3AMKHYTHEIX HA HCTOYHHK TOKa, 9AC KoTopo-
ro 2 B (puc. 148). IIposOZHUKH HAXOAATCA B MATHNT-
HOM noje ¢ mHAVEmMeidt 0,2 Tin, AMEUE WHAYKOAA KO-
TOPOro BepTHKAAbHE. Onpeseaure C¢HJAY TOKA B
ONPOBOAHHKE TNPH €ro PABHOMEPHOM ABIUKEHHE CO CKO-
pocTeio 5 M/c: 1) Bopaso; 2) snero. ConpoTHBICHHSMH
OPOBOJHUKOB, N0 KOTOPBIM ABAIKETCHA CTEP)KEHL, M HC-
TOYHHMKA TOKA MO)KHO mpeHeOpeus.

KoHTYp M3 IpOBOMOKH, COTHYTOH B BHAE IPAMOYTOJB-
HMKA €O CTOPOHAMH G H b, ABMKeTCA ¢ NOCTOAHHONH CKO-
POCTRI0 UV B MATHHTHOM TIONEe, MHAYKOUI KOTOPOTo u3-
MeHdAeTcd 1o 3axoHy B = B, + kx, rae k — mocroauHasa
BeamauEa (puc. 149). Comporusnenme xourypa R. On-
peAeaHuTe CHAY TOKA B KOHTYpE.

MajnpuuK BpaIAeT HA BepeBKe AAuHON 20 cM B Bep-
THKAJAbHO¥ IIOCKOCTH METANJMYECKHH NpPyT AJNHHOH
10 cM c uacroroit 2 of/c.

Onpegenntre MAKCHMAJB-

HY®0 Da3HOCTh INOTEHIMA- Py B
JI0B, KOTODAR MOMKET BO3-

HHKHYTh MEXAY KOHIAMA b -
npyra. lopusonransEas O X

COCTABAAINAA HHIAVKIINK
MATHHTHOTO NOXd 3eMau
0,2 MTa.

Ilo DapaxleABHBIM DeJhk-
caM, JIeKAOINM HA HAKJIOH- Puc. 149
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Puc. 150 Puc. 151 Pae, 152

HOH DJIOCKOCTH, COCKANB3BIBAET Ges TPEeHHSA MeTalTu-
yeckuit crepxkens AC (pme. 150) maccoit 100 r. Peascrr
HABEPXY SaMKHYTHl Pe3HCTOPOM CONMPOTHBJICHHEM
20 OM. Bes cacTeMa BAXOAHTCA B OAHOPOJHOM MATHHT-
HOM To0Je, JIMHMU HHAVKIOHMH KOTOPOrO HANIPABJIEHBI Bep-
THKAJABHO. ¥TOJ Y OCHOBAHMA HAKJIOHHOH ILJIOCKOCTH
30°. Yemy paBHA cHJa TOKA, HAYIEro IO IeOH, eCIH
H3BECTHO, YTO CTePXMEHb CKOJB3NT C NOCTOAHHOH CKO-
pocteio 1 m/c? ConmpoTmBreHMeM CTEePXKHA M DEJAbCOB
MOXHO InpeHedpeds.,

IIpoBroNoUHEIE KBAAPATHBHINL KOHTYP €O CTOpOHON 5 oM
HAXOAUTCA B OAHOPOAHOM MATHMTHOM MOJe ¢ HHAYKIH-
efi 0,1 Ta (puc. 151). ConporuBnenne xourypa 5 OM.
KonTyp nosopauusaioT BORpyr ocu OO B OAHOM ciydae
Ba 90°, a B apyrom Ha 180°. Onpenesnure 3apan, npo-
mleAlIui wepes monepevdHoe ceYeHMEe NIPOBONOKH. B Ha-
YaNBHEIH MOMEHT BpeMeHH JHHHM MaCHUTHOR HHAYK-
IUY MAPAJICABHEl IJIOCKOCTH KOHTYPA.

Kpyroeoi#t npoBosioUHBHE KOHTYD AJMHHOK | HAXOOAHTCH B
OAHOPOAHOM MAarHHTHOM IOJIe, URAYKIHA KOTOPOro pag-
Ha B. JInEMNM MArBNTHOE MHAVKIIMH IepHeHARKYAADHBI
ILTOCKOCTH KOHTYpa. IIpoBOAHMK CBEPHYJIU B BHAE BOCH-
Mepku (puc. 152). YaenbHOe CONPOTHBJIEHHE MPOBOJO-
KH p, OJoIIafAb nonepedHoro cevenmsa S. Onpezenure
JapAd, OpoldeAlONii IO MPOBOOHWUKY.

Kaxoii sapaa mpoitzer n0 NpPOBOAHUKY, €CJAM BEPXHIOIO
YACTh «BOChMepKH» (cM. 3azauy 618) mnosepHyTH
Ha 180°7

Camonnayxumns. UHAYKTUBHOCTD.
Sneprua marsmTHoro nona (§ 15—17)

Onpeaenure MATHUTHEIR NOTOK, CUENNEeHHHH ¢ HOHTY-
POM, MHAVKTHBHOCTE KoToporo paeHa 0,001 I'm, npn cn-
Je TOKa, HAYIIerc no KoHTypy, 0,1 A.



621. Yemy paBHA MHAYKTHMBHOCTE KOHTYDA, P e
€CJI NPHY H3MeHCHHH CHJIB TOKA B HeM .
Ha 10 MA 2a 20 ¢ BosEukaeT IC ca- L
MouMHAVKOMA 107* B?

622. KopoTKO3AMKHYTAA KATYIIKA CONpO- L
TupjgeHreM 20 OM M HHAYKTHBHOCTBIO A /Y Y VY
0,01 T'E HaxXOZUTCA B NEePEeMeHHOM
MarsaTHOM nose. Koraa cosgasaeMurif
STHM IIOJIeM MATHHTHHH IIOTOK yBeJM- ®
vusaerca Ha 10~° B6, cuaa ToKa B Ka-

Tymnxe soapactaer Ha 0,06 A. Kawoit
3apAj 38 3TO BPEMA IPOXOAUT IO Ka- Prc. 153
Tymre?

623. B karymxe 0ed cepAeuHHKa 3a Bpema 0,01 ¢ cuna To-
Ka VBeJHUMBa&eTCAa pasHoMepHO or 1 xo 2 A, Ilpu aTom
B KaTymke posuuxaer 3C camomuayroua 20 B, Onpe-
JAeJINTe HHAYKTUBHOCTL KATYIIKH, & TAKMXEe H3MeHeHHe
38 YKASaHHBIY NPOMEKYTOK BPEeMEHH MATHHTHOIO 1OTO-
Xa.

624. Queprua MarEuUTHOTO MOJA coAeHomZa paeHa 2 M,
MATHHTHHMIHA DOTOK, CHEIIeHHHI ¢ CONEHOHMAOM, DABEH
20 B6. OnpepesmTe CANXY TOKA, HAYIEro uepe3 coje-
HOHNA.

625. B nens mcrourmka Toka ¢ JJIC, pasmoii 8 B, napan-
AeNBHO IMOAKAIOUEHH KATYIIKA HHAYKTHBHOCTBIO
5+ 107°T'a m asexrposamma (pue. 158). Conporusnenne
SNEKTPOoNAaMnEl MHOro Gojbllle CONPOTUBJIEHHS KATYMI-
Ku, pasHOro 2 Om. Kakoe KOJHUYECTBO TEILIOTH BHLAE-
JUTCA B EKTPOJAMIIE OPH OTKJAIYECHHHM HCTOYHHKA?

Kone6aHua M BOJSHDbI
Mexannueckue konebanun

CeoloaHbie u BhiHYXAGHHLI® KOnNeGanua.
MatemaTuuecxui maatHuK. Fapmonuveckue xonebaHua.
Mpespawenne aHeprum (§ 18—25)

626.Tpysur Ha nOpyXRHHe KoJdebmerca To 3aKOHY
x =4sinn(t + 0,25), rae x — cMemeHHe IrpysHKa, H3Me-
pAeMoe B CAHTHMeTDPaX, 4 { — BpeMs, H3MepAeMOoe B ce-
KyHAax., Onpefieure aMIINUTYXY, IEPHOA M HAYANBHYIO
dasy xonebammii.

627. lllapuk Maccolt 10 r mogBemenH K OPYMRHEEE KECTHOCTHIO
10 H/Mm. OnpepeauTte uacToTy U nepuoa xoaxebanuii ma-
PHEKA.
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AMnautysa xKonebaHUB MATePHAILHOMN TOUKHM 2 cM, &
MaKCUMAJIbHOE 3HAUEHHe VcKopeHuMs 8 cm/c?. Omnpege-
JIUTEe NUKJINYECKYIO 9acCTOTY H NEePHOA Konebaumil.

. Onpene.vm're AJMHHY HHTH MATeMATHYECKON) MAATHHKA,

nepuoi Kojgebanuii kKoroporo paseH 1 c. Yexkopenune cBo-

GogHOro majenus cumTalite paBHBIM 9,8 M/c?.

Kar Haf0o H3MEHHUTR AJIUMHY HATH MATEeMATHYECKOTO Ma-
ATHUKA, 4TOOR! YacTOTA er0 KoJe0aHHNi YMeHBIIHJIACH B
2 pasa.

Onpegennre AMNHY MATEMATHUECKOrO MASATHAKA, KOTO-
puift 38 10 c coBepuraeT HA 4 NOJHBIX KoJe0aHHS MEHBb-
e, 4YeM MATeMATHYeCKHIH MaaTHRK aaueoit 0,6 m.
Manenskuii mapmk KoseGaeTcs Ha HHTH AauHON 1 M.
Korna mapux nmpoxoaHT MoMoXXeHUe PABHOBECHA, HHTH
uenadgeTrcs 3a IBO3Ab, HaXofAmMMACS HA PacCTOAHHH
75 ¢M O BEPTHKAJIH OT TOMKM NMojBeca. OmnpenennuTe me-
puox xojgebaruit mrapura.

Yepea Kakoil HAMMEHLMIWE NPOMEXYTOK BPEeMEHH OT
HadaJa JBHIKEHHHA K3 HOJOKEeHUS PABHOBECHA TENO,
NogBelIeHHOE HA HHTH, CMel[AeTCA HA NMOJOBMHY aMIl-
antyam? [JawAyio cHCTeMY HHTH — Teno cuuTalitTe Ma-
TEeMATHYECKMM MAATHHKOM, OepHol kKoaebaHuil KoTopo-
ro 12 c. 3a xkaxoe BpeMs Ten0 NMPOXOAUT OCTABIIVIOCH
YacThk IYTH AO MAKCHMAJBHOI'C CMEINeHHA?

IlTapuky maccoii 100 r, BAcCAIIeMY HA IPYKHHE >KeCT-
xocrpio 1,6 H/M, coobmmar cxopocts 0,04 mM/c, ma-
NpaBIeHHYI) BepTUKAJBHO BHU3, X OAHOBPEMEHHO
BKJIIOYHIN CEKYHAOMEpP. SanNmIuTe 30KOH H3MEeHEeHMA
KOODAMHATEL APHKA ¥ OT BpeMeHu. Ock OX Hampasie-
HA BEPTHUKAJIbLHO BEEPX.

Ipysux, HageTell HA A8AKYI0 POPUICHTANBHYIO CIHILY,
COeJINHeH ABYMSA HEBeCOMBIMH npyXmHamu (puc. 154),
CroGomHEIe KOHIH NPYXKHH IPHUKPENJIeHbhl K HeNOABMK-
HBEIM CTeHKAM. B 1moJ/0MkKeHHHM pPaBHOBeCHA NPYKHHEI HE
JedpopMupoBatbl. OupeaennTe nepmog KojebaEM# rpy-
8HKa, €CAU MABECTHO, YTO HPH €ro NnoouepesHOM MMOABe-
IINBAHHH K K&KAOH H3 OPYXHH OO OTASJBEHOCTH OHH
VAJINHSIOTCA COOTBETCTBEHHO HA 4 1 6 oM,

Teno maccoif 1 Kr RosebiIerca HA NPYHKHHE ¢ AMILINTY-
aox O, 02 M. MakcuMaabHOe YCKOpeHHe TeJla PaBHO
0,3 M/c . Onpegennrte NoAHYIO
MeXaHHYEeCKYI) 9HEePrHo RoOJae-
Ganuii,

SHeprua Koaebawmerocs HA
Ipy)KHHe rpysa paBHa
2107 ,[l,2 JKecTROCTD TIPY-
smuam 10° H/Mm. Onpezenure
aMONMUTYAY RoJebauuit rpysa.
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Pnrec. 1556 Puc. 166

Bpycox Maccoit 1 Kr, NDHKPENJIEHALIN NPYXHHOA K cTe-
He, COBEpINAET TapPMOHMUECKHe KomnebaHWA MmO raagkoit
ropuaontTanbHot nosepxnoctn (pmc. 155). B MoMenrt
npoxoxmeHnA GpyCcKHOM MOMOKEHUA DABHOBECHS HA HEro
NAZAET BEPTHKAJABHO KYCOK NAacTHAMHA Maccolt 0,2 Kr
¥ npuaunaeT ¥ Hemy. Kax M3MeHATCA 4acToTa B aMm-
auryza xonebanul Gpycka?

Ha raazxolt ropp3oHETANBHON IOBEPXHOCTH HA OPYXKHHE
HMeCTROCTHIO B HaxoamrTca Gpycox Maccoit m. Ceoopn-
HRI# KoHen MPY)XHMEH NpUKpenJeH K creHe. B Opycok
nonajaeT MyJaA, JeTAINAH CO CKOPOCTHIO Uy OXK YTAOM O
K I'ODH30OHTY, H 3acTpeBaer B HeM (puc. 156). Macca moy-
Jm, paBHAA M, MHOrO MeHbImeé Maccu Opycka. Onpege-
JIATE PHePruio KojdebaHHIN CHCTeME M 3alHINUTE YpaB-
HeHHe KojeGamuii Gpycka Baoapr ocu OX, cumTad 3a
HYJIE €ro HAYaJbHOE NOJOXEHHE.

Humruuap BeicoTol 30 cM niaaBaeT, NOrpy3uBIIACH B BO-
By Ha 2/3. Ero caerrka TOIKHYJIHM BHH3. Onpenennre me-
pHOA KonebauMil mHAMHADA.

IIo any cdepuieckoii yamm pagnycoM R Konebaerca Oes
TpeHHA MaleHbRAH KYOmK. Hama mocrapaeHa B JU@T.
C KaKkEM YCKOpeHMEM IBHKeTcdA AM(T, eCAH DEepHOX KO-
nebanuit ky6uka: 1) yseauuusaerca B 2 pasa; 2) yMeHb-
maerca B 2 pasza?

HeBonsmoii mapux Maccoit 20 r, noApelleAHHA HA He-
pacTakuMOi HeIIPOBOAALNEH HHTH, coBepimiaer Koaeba-
HUS B OAHOPOAHOM 3JIeKTPHYECKOM [ON€ HANPAMXeH-
HOcThIO 20 B/M, CHIOBEe JMHHHN KOTOPOTO BepPTHHAJD*
Hbl. Ilocne Toro KaKk eMy cooGIDHAM HEKOTODHIM 3apan
g, mepuoj KonebGanmu#t mamenmnca B 1,2 pasa. Onpege-
JHATEe 3apAx ¢.

Vcropenne ceooaHoro napeHwa Ha nosepxHocTE Map-
ca 8,7 m/c®. CpaBHATe mepMoAEl KoMeGaHMt MaTeMaTH-
YeCKOr0 M HOPYXHHMHHOrO MAATENKOB HA Mapce m 3emne.
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DneKTpoMarHuTHbole xonebanus

CeoGoaHuie n B HHbIG
BNEKTPOMAarHuTHLIO konebanua (§ 28—30)

B KaxkHX npegenax AOMKHA H3MEHATHCA MHAYKTHBHOCTH
KATYIIKR KojdebaTelbHOr0 KOHTYpAH, UTOOH B KO
MOI'TH IDOMCXOOHTE KoJebaHua ¢ uvacroroit or 400 go
600 I'u? DaerTpoeMKOCTE KORAeHCaTOPa pasHa 10 MKD,
Onpenenure 3/eKTPOEMKOCTh KOHACHCATOPA, KOTOPEIH
HAZO BKJAIOYKTE B KONe6aTEABHBIA KOHTYpP, UTOOR uac-
TOTA KojebaHuit Onina pasea 400 T'u. MuayrTusHOCTH
Karymku paeua 0,76 Tm.

B xonebaTeNbHEI KOHTYD BKJIIOUEH ILIOCKUH KOHACHCA-
Top. Kax Hafio maMeHUT: paccTOMHMe MeXy IUIACTHHA-
My, 4ToGbl YAcTOTA KOAeGAHNIT B KOHTYpe yBeauduaachk
B 2 pasa?

KoneGarTenpHpili KOHTYDP COCTOHMT H3 BOSAYHIHOTO KOH-
AeHCaTOpa ¢ mwIomazpilo mmactur 100 em?® m karymkn
HHEAYKTUBHOCTBIO 107° I'm. Ilepuon konebaEuit B KOHTY-
pe 1077 c. OnpenesnTe paccroanue MEKAY ILIAaCTHHAMH

ro"gencatopa., C -? (cM. vacte 2, hopmyna (34).

KonebaTenbHslii KOHTYP COCTOMT M3 KATYIIKH M ABYX
KOHAEHCATOPOB, KOTOPHE MOXXHO NOAKJIIYATHL N0 OT-
ACABLHOCTN W OapajjiejbHO. IIpH NOAKIIOYEHHH IIO0Ye-
PEeAHO OHOTC H3 KOHASHCATOPOB IePHOIEI KoxeOaHMi B
KonebaTensHOM KOHTYpPe paBHEl 3 U 4 c¢. Onpegenure
nepuof KoJdeSaHHH TpA MapaIeJbHOM HOAKIIOYEHHN
0bonx KOHAEHCATODOB.

KoaebaTeAbHBIl KOHTYD COCTOMT H3 KATYIIKM MHAVK-
rusocTeio 0,01 T'm n xomzeRCcaTopa eMKocThIO 4 MED,
Amunmynnoe JHAYeHWE 3apana Ha HAACTHHAX KOHACH-
caropa 4+ 107 K. Onpenenure MaKCcHMaNLHOE 3HAYE-
HHE CHJIBI TOKA.

3apan Ha INAaCTHHAX KOHJIEHCATOpa B Roneﬁa're.rmnou
KOHTYpe H3MeHAeTCA IO 3aKoHY ¢ = 107°sin(100mt +
+ n/2) (Kn). BpeMa uaMepsercd B CeKYHAAX. 3alUIIM-
T¢ 3aKOH, II0 KOTOPOMY H3MEHACTCH CHJIA TOKA B KOH-
Type, U OIpemeluTe IMePHOX KojedaHuii.

B xroneSaTensHOM KOHTYpeE, COCTOSIOEM M3 KATYIIKM
MHAVKTHBHOCTEIO 2 I'H ®m KOHAeHCATOpA €MKOCTLIO
1,56 Mx®d, MaKCHMaJbHOe 3HAaYEHne 3apafa Ha MIacTH-
gax 2 - 107° Ka. Onpegennre sHaveHHe CHIBI TOK& B
KOHTYpe B TOT MOMEHT, KOTAA 3ADAA HA MIACTHHAX KOH-
ZleHcaTopa craHeT paBHMM 107° K.

B konefaTensHOM KOHTYpe, COCTOAINEM H3 KOHOEHCATO-
pa eMKOocThI0 10 MK’ U KATYIIKHM HHAYKTHBHOCTBHIO
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0,4 Fu, npoucxoaaT aaryxaio- -
mue Kojebamua. B mekoro- 2& SZ
PHIi MOMEHT BpPEMEHH CHJA
TOKa B KOHTYype 107 A, a 3a-

HA OAACTHHAX KOHNEHCA- Ll L2
topa 10~® Ka. Onpeaennre ko-
JAUYECTBO TENJOTEl, BRIZAEIHUB-
1oeiicad B NPpOBOAHUKAX, KOI'AA
Konefanua MOONHOCTLIO Npe-
KPaTATCH. Puc. 157
Onpenenunre nepuom xoxeba-
HEui#t B KOHTYDe (puc. 157). B nenk BKAIOYEHH ARa MAe-
ANBHEIX NOAYNPOBOXHHKOBEIX auoma. C=0,25 mrd,
L, =25 My, L, = 4,9 mMTw.

Nepementuid anexrpuiecknit Tok.
KonpencaTop v Katywka WHAYKTUBHOCTM B LeNK.
Pesaonanc. Aatoxonebanus (§ 31—36)

PaMka paBHOMEPHO BpAINAETCS B OZHOPOAHOM MATHUT-
HOM [OJIé TAK, UTO MATHHTHHH DOTOK uYepes MOBepx-
HOCTH, OTPAHHUYCHHYIO PAMKOH, M3MeHAeTCA IO 3AKOHY
© = 0,1 cos(50rt) (B6). Onpepennre MAKCAMANBHOE 3HA-
yepnae 9JC, BOSHHKaOWIEH B paMKe.

Ha pucynxe 158 noxasas rpadmx IABHCHMOCTH CHJIIRI
TOKA 0T BpeMeHH. OmnpenennTe AeiicTBYIOmee 3HAYEHUE
CHJIH IIePeMEeHHOT'O TOKA.

JeiicTByomee HANpAMKEHHe B CeTH MNePEeMEHHOI'0 TOKA ©
nepuogoM T paemo 100 B. Karyio QacTe ODOAYOEPHOAS
TMOpPAT BKIIOYEHHAA B 3Ty CeTh HEOHOBAS JIAMIIOUKA, ec-
J¥ OHA 3ARHTACTCHA NpH Hamps:xeHux 70 B?

Ha yuacTKe menu cHJIA TOKA MEHAECTCA IO 3AKOHY
I =4cosnt, a manpamwerue — no zaxony U = 25cosnt.
Onpesenure MOmMHOCTE P mepeMeHHOro TOKA HA HTOM
y4uacTKe.

K reHepaTopy mepeMeHHOro TOK& NOAKJIIOUYHIN TIeYb CO-
nporuBaeRreM 440 Om. OnpegesnTe KOJIMYECTBO Tenmno-
THI, BhLeaAuBINe#cA B nedn 3a 2 MAA PabOTHI, €CJIM aMI-
auTypa manpmxenuns 220 B.
K wmeroummky nepememHOro g MA
HANPSUKeHAS ¢ aMILINTYyAoR r
220 B u vacrotoii 50 Iy 201 -
NOAKAWYUIK  KOHJAEHCATOD T
eMrocreio 10 mMxd. Iannmuy- 10+
Te 3aKOH H3MEHeHHMS 3apsia
KOHACHCATOPA H CHJH TOKAS, 0
MAYIIErO 1O Lemn, OT Bpe-

MeHH.

Y

g :::J
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e
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Kax wuamennrca emxocTHOe C
COIOPOTHBJIeHHE, eclIH BMeCTO |
KOHZI@HCATODA €eMKOCTBLIO

10 mxd B nens nmepeMeHHOro
TOKA& BKAKYHTE KOHAEHCATOD L
eMrocroio 20 Mx®d? UacroTa
paBsa 100 I'n.

Ron,uenca'rop eMKOCTLIO
4 - 10™*@® praroueH B Lemb me-
PEMEHHOT'0O TOKa ¢ YacToTOol
50 I'n. Yemy paBHA ZelicTByIO- Puc. 159

IIaA CHJIA TOKA HA y4YacTKe Iie-

OH ¢ KOHNEHCATOPOM, €CJTHA CONPOTHERJICHHE TOABOAAIIUX
npoeogoe 6 OM, a JAelicTBylOlllee HanpAKCHHAE HA BCEM
yuacTke 14 B?

Cravana B Helbp NePpEeMEHHOro TokKa ¢ vacroroir 100 I’
NOAKAWYAIOT KOHAeHCATOP eMKocThio 10 Mrd. 3arem
BMECTO XOHZCHCATOPA IOAKJIOTYAIOT HATYIIKY HMHAYK-
THBHOCTH. YeMy papHA UHAYKTHBHOCTh KATYIIKH, €CJIH
HMHAYKTUBHOE M E€MKOCTHOE COOPOTHBJAEHHA OEeNHd PaB-
HEI?

B nenu (pue. 159) MBAYKRTHBHOCTHL KATYIIKH DaBHA
2,63 MI'u, a eMKOCTE KOHAeHcaTOpa pasHa 10 mcq?
YACTOTA MCTOYHHMKEA NEPeMEHHOTO ToKa paeHa 10° I'm.
OnpegesiuTe CHIY TOKA, HAVIINETO Yeped PesHCTOp.
Briuncnure HHAYKTHBHOCTE KATYIIKHM, ecAM Opu ee
NOAKJIYEHAN B CETh NOCTOSHHOIO TOKA IIPH HanpaMke-
Eua 100 B cuna Toxa B menm 5 A, a Ipn ee DOAKIIO-
YeHWA B CEeTh NEePeMEeHHOro Toxka ¢ vacrorolt 50 I'm u
AMILIUTYAHHM 3HAYeHHeM Ranps:keHusa 100 B B menn
BIeT TOK, aMILUIHTyZa KoaeGammil Kotoporo 1.4 A.
Onpezenure AMIANTYAY VCTAHOBHBIIMXCH koaebGaHmit
CHJEl TOKA OpPH pe3oHAHCe B KojebGaTeNIEHOM KOHTYpE,
ecJIM aKTHBHOE CONPOTHMBJIeEHe paBHo b OM, a aMmoam-
TYAHOE 3HAUYeHUe BHEIIHero HanpaxxeHad passo 100 B,
YeMy paBHA €MKOCTh KOHAEHCATOPa B KoJdefaTelbHOM
KOHTYpe, €cJin MHAYKTUBHOCTH Karywmru 0,1 T'n, a pe-
3oHAHCHaa dactora 50 I'm?

B xonebateapbHH# KOHTYP C KOHAEHCATOPOM E€MKOCTLIO
10 Mmxd® ¥ rarymxoit nEayrTEBHOCTHIO 0,1 I'm mocie-
JOBATEJLHO BKJAIOUYHUAHM HCTOUYHMK nepemeHHOM SIC.
IIpn kakoii yacroTe IAC aMnANTYAa CHALI TOKA B KOH-
Type 6yzer MAKCAMAILHOM?

0 e O
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BNEKTPUIECKOH SHeprum
Tpauchopmatopm (§ 38)

IIpn BRIIOUeHUE NepBHYHOM obmorku TpaHchopmMaTopa
B CeTh NEPEeMEHHOro TOKA Ha BTopHuHO# o6MOTKe BO3-
unxaer Hanpawenme 1,2 B. Ilpn BRANYEHHH BTODHY-
HOil O6GMOTKE B 3Ty e ¢eTh HA HNePBHYMHOR BO3HAKAET
nanpsaxenne 120 B, Onpemenure OTHOMIEHME UUCAA
BHATKOB IIepPBHYHOR H BTOpmuHOK 00OMOTOK TpaHCchOpMa-
TOpa.

Bo propuusOil 060MOTKe TPanC(hOpMaTOPa, cocroameil 3
1000 BurroB, BozauKaer JJIC 400 B. Cxoabko BATKOB
HMeeT NepBHUYRAaA OOMOTKA, €CAHM TpaHCcPopMaTop moa-
HJINYEH K HCTOUYHHKY nepeMeHHoro Toxa ¢ DIC 120 B?
Ilepeugnaa ofMoTKa TpaHchoOpMaTOpa B JAMIIOBOM pa-
AuonpueMHnKe mMeer 2000 BHTKOB, HADpAYKEeHWe B ce-
T 220 B, OnpegennTe YACAO BATKOB BO BTOpH4YHON 06-
MOTKe TparchOpPMATOpPA, HCNOAB3IYEMOroe AJNA ITHTAHHSA
SJNIEKTPONAMIIb, PacCUUTAHHOH Ha Hanpsxenue 10 B n
cany Toka 0,5 A, ecnH conmpoTHABJAEHHE BTOPUYHOK 006-
MOTKHA 2 .

TpanchopMaTOp MOBHIIAET HANPAMXKEHHE OT IHAYCHHSA
220 B zo snavenna 660 B. Ilepsuunasg o6MOTKA TpaHC-
dopmaTopa cocromT M3 840 BATKOB. CKOALKO BHTKOB
COOeP:HUT BTOPHUYHAA OOMOTHA M HAROBR KO3DdUIMeHT
TPARCHOPMALIHE AAHEOTO TpaHchopMaTopa?

Cuna Toxa U BHanpaKeAme B IeppHYHON 00MOTKe TpaHC-
dopmaropa paBEH 10 A n 110 B. Hanpaxennme Bo BTO-
praunoii ofMorke panno 2200 B. Onpezennre cHIY TOKA
BO BTODHYHON of6MoOTKe.

IIepeuunas o6MOTKE HOHHMKAOIOETO TpamAcopMaTopa
BRJIIUEHA B CETh NMEPEMEHHOrO TOKA C HANDAKeHHEM
220 B. Hanpsaxxenne Ha 3aKHMaxX BTOpHIHON o0MOTKR
20 B, ee comporueaenme 1 OmM, cuna ToOKa B Heit 2 A.
Onpegennte Ko3dpdmnueHT TpaEchopManum nu KILI
rpaacopmaropa. IlorepaMu B mepBuuHO# oOMoTKe
MOJKHO npeHeOpeys.

AmMnnnryzanoe sHavenne 3C mEIYKONUA, BOSHUKAIOMEt
B pepsuaHOM o6MoTKe Tpancdopmaropa, pasHo 1000 B.
B obmorre 100 muTrOB. Onpexenure MaKCHMAJILEHOE
3HAYeHHe MATHHTHOIC IOTOKA B ¢epAcuHuEE TpaHcdop-
MATOPa OPM YacToTe nepeMenHoro Toxa 50 I'm.

Jna ompesenceHHS YHCAa BUTKOB B HmepeHuHOH ofMorKe
TpauchopMaTOPA HA ero cepieuHHx HaMmoTaan 10 suT-
KOB IIPOBOAA M KOHIIH ITOAKIIOYHUAM K BOJARTMeTRY. Ilpu
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nojgavue HA NePBUYHYIC OOMOTKY [epeMeHHOro HalpaKe-
anA 220 B BoJBTMeTp MOKA3aa Haupsxenme 1,1 B. Ye-
MY PABHO YHCJACO BHUTKOB B NMepBHYHON o6MOTKe TpaHC-
dopmaropa?

MexaHunvyeckue BOJNHBI

ANVHA BOMHbI. CKOPOCTL BONHLL.
Ypasvenune Geryueit sonHm (§ 44—47)

Odnuna sonrsl 5 M, a ee yacrora 3 I'm. OnpepennTe cxo-
POCTH BOJIHEI.

IIo 1oBepXHOCTH BOAK B 03e¢pPe BOJHA PACHPOCTPAHSCT-
cA ¢o ckopocThio 6 M/c. Ha moBepxHOCTH BOAE ILJIaBa-
€T AUCTOK Aepera. Oupeaesante 4acTOTY M NEPHOA KONe-
GaEn#t TucTHA, ecyiM AAMHA BOJAHBI paBHA 3 M.

Pribar saMeTus, uro rpeGHH BOJMH MPOXOAAT MHUMO HO-
¢a HENOSBHIKHON JoARE Xaxasle 5 c¢. PaccroAnue mMemx-
Iy rpedHAMH npubausuTeanHo papHO 1,5 M. Onpenenu-
TE€ CKOPOCTE BOAHEIL,

ITonepeyHas BOJHA DPACHPOCTPAHASTCHA €O CKOPOCTHLIO
1000 m/c. Jamaa posmbl 10 m. OnpenennTe HaCTOTY KO-
nebGaumit, Bo3bGy:xAaeMBIX 3Toil BoJHOI. HMamennTCcd JH
OTBeT, €C/IH PAcHPOCTPAHACTCA HPOAOALHAA BOJIHA, AME-
0INAag Te e NapaMerpri?

Kamenp Opomren co cxansi. Bereck oT ero majgeHusa B
Bony OBIJ yCARILaH 4Yepesd H ¢. Onpeaennte BEHICOTY CKa-
AH. CKkopocTs 3ByKa B BOosayxe 330 m/c.

C Gepera BeICOTOH 5 M IOPHU3OHTAILHO GpOCAIOT KaMeHb
co ckopocTeio 10 M/c. Cropocts Gerymeit 8onHEI, 06pa-
sywoulelicd Ha NOBEPXHOCTH BOAbI, paBHa 6 M/c. Yepes
KAKOH MpOMEXYTOK BpeMeHM ¢ MOMeHTA OpOCKa KaMHA
BONHA Jotimer Ao Gepera?

ITo AnuHHOMY IMIHYPY HAUNHaeT 6eXcaTh BOJH& CO CKO-
pocthio 200 M/c. AMIIATYAA KonlebaHHR TOYeK IIHypa
paBHa 5 cM, yacroTa Koixebanuii 5 I'u. Sanummure ypab-
HeHHe Oeryieii BOAHBEI, B3AB 34 HAYANO OTCYETA KOOp-
JHHATH KoHel mMHYpa (x = 0), a HAaUYaJg0 OTCUETA BpeMe-
HHA — ¢ MOMEHTA Havuajaa KosebGaHNit aroro KoOHOA.

Vpasnenue soanm uMeer Bup s = 0,2sin [201l{t - ﬁ}]

OnpefemnTe aMOJHTYAY H HepHoA KojgebaHUE Touex
Cpeabl, ANUAHY BOJHBI M 3anWIONTe ypaBHeHHMEe Koaeba-
Huii B Touke, Haxoasuneitcd Ha paccrosHuM 15 M oT HC-
TOYHUKA.

Bosna pacmpocTpassercda BAOXE NPAMOH €O CKOPOCTHIO
50 m/c. Onpeaeanre pasHOCTH Ga3 Kojaebanumit B TOY-
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KaX, HaAXOAAUIMXCA HA STOM mpAMOM ¥ OTCTOAUAX HA
8&3;1'03331-1 50 cm apyr ot apyra. Ilepmox xoneGammuit
,00 ¢,
BoiHa Bo30ymIaeTCA MCTOYHMKOM, VpDaBHEHHEe Kojeba-
unft Koroporo 8 =0,1sinbxnt. CropoeTs pacnpocTpaHe-
HEA BOAHK 100 M/c. 3anummATe ypaBHeHHEe BOJNHB H
HalifuTe cMelIeHMe OT IOJIOMKEHEMA PABHOBECHA, CKO-
POCTE M YCKODeHHe TOYKH, Haxoaamedica Ha paccToa-
aun 180 M or meTouHMKA KOonelaHMi B MOMEHT BpeMe-
HH, PaBHHIA 2 c.
Jenopex onpesenser AIHEY O3€pa, CAyIIAs 3X0 CBOErO
TON0CA, OTPAXKEHHOI0 QT CKaJbl H& IPOTHBOIOJIOMHOM
Gepery. OH carimaT 5x0 gepes 1 ¢ mocie xpuka. Yemy
paBHa jimHA o3epa? Cxopocts 3pyra 330 Mm/c.
Ilo GeronHOIf NAnATe YAAPAI yHABIIHHA HA Hee KaMeHE.
Jenopex, HadaozaBmuit sToT yAap, YCARIIAN ABa 3BY-
KA: OAWH NpHOIeJ OO0 BO3IAYXY, APyroi — no Getomy.
IIpoMe:XyTOK BpeMeHH MeXxgy HuMu Owbrn paser 1,2 c.
CxopocTh 3ByKa B BogAyxe 343 M/c, B Gerone 5000 m/c.
Ha KaxoM DPACCTOAHMH OT HENOBEKA YIAJI KAMEHDb?
Mopaxk yaapser mo Gopty kopalia HuKe YPOBHS BOZBL.
Bonga, oTpa’KeHHasA OT AHA MOPA (9X0), HIPHXOAUT Ue-
pes 2,1 ¢, Onpepenure ray0mHEY MOpPH B 9TOM MecTe,
CUMTAA, YTO CKOPOCTH 3BYKA B MOPCKOH BoAe pabBHAa
1560 M/c.
Onpenenure paccTogHRe OT HabaioAaTens A0 MecTa, CAe
BCIILIXHYJIA MOJHHA, €CJH IPOMEeXYTOK BDeMeHH MeXX-
Ay BCIHIOKOE m rpomoM GeLn pasen 6 ¢, CRO%OCT!: 3By~
Ka B Bosgyxe 830 M/c, ckopocTb cBeta 3 - 10° M/c.
3BYKORAS BOJIHA IEePEeXOAUT H3 BO3OyXa B ¢cTexyo. Cxo-
POCTh pacHpOCTpaHEHHA 3BYKOBOH BOJHE! B CTEKJe
4500 M/c. Bo CKOILKO pas M3MeHAeTCA JIAHA BOJHEIT
YacroTa 3ByKOBRIX BoaH ot 17 a0 20 000 T'u. Onpene-
JAYTe, B KAKMX NpefenaX HAXOZHMTCA XJMMHA 3BYKORKIX
BOJIH, CUMTAA, 9TO CKOPOCTh 3BYKA B BO3AYXe DABHA
348 m/c.
Haunbonrmaa uacrora BOJH, BOCHPHAHAMAECMEIX YXOM
Kak 3BYK, paBHa 20 000 I'z. Ilpm moBHIIIEHUM TeMire-
parypul ot 0 go 20 °C cxopocTs 3ByKa BO3pACTAeT HA
12 m/c. Onpeaeante, Ha CKOJBKO BO3PACTACT OPH ITOM
HAMMEHbINAA JIHHA 3BYKOBBIX BOJH.
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INexTPOMAarHUTHLI® BONHbI

OnexTpoMarHuTHas sonHa.

MAOTHOCTL MOTOKA 3NGKTPOMArHUTHOrO M3NYUSHUR.
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CeoiicTea anexTpomarHnTHeix sonH (& 48—58)

O/NeKTPOMATHMTHAA BOJHA DACHPOCTPABAETCA ¢ CeBepa
Ha 10or. B HexoToprlli MOMEHT BpeMeHH BeKTOp MHAVK-
UM MATHATHOTO IOJIA HANPABJACH BEPTHKAJBHO BBEPX.
Kyaa B 2TOT MOMEHT HANpaBjeH BeKTOP HAIPSIKEHHOC-
TH 3ICKTPHUYMECKOro moasa?

Kak M3MeHMTCA HATIDABIGHME DACIPOCTPAHECHHSA 3SNEKT-
POMATHHTHOM BOJHEI, €CJM H3MEHUTh HA IPOTHBOMO-
JoxHOe: 1) HampaBiTeHHe BeKTopa B; 2) H IeHUe
BeKkTopa E; 3) 0AHOBpeMEHHO HaNpPaBJICHHS % u B?
MoxxeT M aJIEKTPOMATHHTHAS BOJHA PACIIPOCTDAHATBLCA
B Baryyme?

OnpegenuTe, HA KAKOM PACCTOAHMH OT HCTOYHMKA ILTOT-
HOCTE NMOTOKA M3JydeHHa yMmenbmurca B 100 pas no
CPABHEHHIO ¢ IMLNOTHOCTBK) NOTOKA W3JNIYUEHHA HA Paccro-
asnu 100 M OT MCTOUYHHEKA.

ILoTHOCTE MOTOKA CONHEYHOTO HIMYUYEHHA, NAZAI0INero
Ha rpaHuny semuol arMocdepsl, pasna 1350 Br/mE, Ue-
MY pPaBHA ILIOTHOCTh SACKTPOMArHMTHON SHEPTHH COJ-
HEYHOPO H3JIy4YeHns?

Onpenennte GAMEY BOJXHEL 27eKTPOMAPHHTHOTO H3TydHe-
aua ¢ gacroraMu 60 m 1240 ' B BaxkyyMe.

Kaxoii guanasoH 4acTOT COOTBETCTBYET KOPOTKHM BOJ-
HaM, eCHAH JJIMHA BOJHBI 3aKJI0YEHA B JUANA30He OoT 10
no 100 m?

IloueMy Bce Te/ieBM3HOHHEIe AHTEHHB HA AOMAX B Of-
HOM INOCeJKe OPHEHTHPOBAHBE OXMHAKOBO?

EMKocTh KOHOEHCATODA KOMEGATENBHOTO KOHTYPA MOMKET
uaMeHaTsea ot C, Ao 9C,. Onpezennre AMANA30OH INKH
BOJIH, NMPUHUMAEMEIX 3THUM KOHTYDOM, €CJIH IPH eMKOC-
TH C, KOHTYDP HACTPOEH HA AAMHY BOMHH 3 M.
KonebatenbHBIA KOHTYP COCTOHT M3 KATYIIKM HEAYK-
THBHOCTRI0O 4 MKI'H U KOHAEHCATODA, EMKOCTh KOTODOTO
MOX(HO H3MeHATHL oT 0,02 zo 0,006 Mrd. Ha kaxoil an-
ArAa30H BOJH MOMHO HACTPOMTL 3TOT KoJeDaTebHEIN
KOHTYD?

Kakue AIMHB BOJH UCHOAB3YIOTCH B DPAAHONOKALMOH-
HBIX YCTAHOBKAX, 8CHAH HaCTOTHI Konebanuili M3MEHAIOT-
ca or 10® go 11'' In?

PagnoaoxaTop, BeAsA pa3BegKy MeCcTopoXkAcHuUil, pabora-
er ra BouHe 12 ¢m ® gaer 5000 EMNyneCcOB B CEKYVHIY.
Inurensroers uMOoyaesca 3 mie. Cronsro xonxebannii
COIEPIKHUTCA B KaXJOM HMNYJbCe M KaKoBa Hauboab-
mas TayOuHA Das3BeaKH JoKaTopa?
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OnTuvKa

CBeToBble BOMHBI

CxopocTh cBeTa.

3akonn OTpaxeHun n npenomneHuna csata (§ 59—62)

705.

706.

707.

708.

709,

710.

711.

Ha npeamer AB sricoroii h (puc. 160), crosuuit Ha
TLJIOCKOM 3epkaje, mafgaeT MapaJLIeAbHEIH mydor ayueil,
Ompegennre pasMep reoMeTPHYeCKO TeHH 3TOro mOpej-
MeTa Ha 3KpaHe.

B craBHe, ZaKpLIBAIOIlEM OKHO, CAENAHO Kpyrioe oT-
BepcTHe amaMeTpoM 1 cM. OmpezennTe MIMPHHY KOMHA-
TEI, €CJIM HA IIPOTHBONOJOMKHOH cTeHe ofpasyeTcs cBeT-
J0e nATHO Auamerpom 4,7 cM. Yraoeo# guamderp Conn-
na npubxauaurensuo pasen 0,5°.

Yenosex pocrom 1,6 M orxogur or donaps, monBeileH-
HOro Ha BhIicoTe 10 M. Onpesenute pasMep TeHH ueso-
BeKa, majlalomeii HA TOPHMIOHTAILHYIO AOPOrY B TOT MO-
MEHT, KOT/Ia OH oToiijeT 0T doHApPA HA PACCTOAHHE O M.
Byzer a1 mocroaHHOM CKOPOCTH TEHM I'OJOBHl JeIOBeKa,
€CJH CKOPOCTh YeJIOBeKa IIOCTOSHEA?

K seprany, pacnonoxmenHoMy moa yraom 135° k¥ moay
(puc. 161), nogxoauT YenoBeK, POCT Koroporo 1,6 M, co
cKopoeThio 2 M/c. Onpefeanre, ¢ Karoit CKOpocThIO
ABHeTCA ero m3ofparkenue B 3epKajie M HA KAKOM pac-
CTOSHUH OT 3€PHKAJA YEeNOBEK
HaYuHAET BHAECTH CBOE H30-
OpaxxeHue.

ILnockoe 3epxaso ABHMKeTCH

K TpPeAMEeTY €O CKOpOCTHIO

v=1 M/c. C rarxo#i cko-

POCTLIC ABHKETCH N3o0pasxe- A
B

HEe npeamera?

C Beman Me RabIozaeM 1
conmevynoe 3aTMeHue. Ompe- Ixpan
Aeanre NPpUOINIUTEIBRHO AUA-

MeTp CosHLA, ecnm U3BeCT- Pue. 180

HO, 4TO AHaMerp JIVHE

d; = 3,48 - 10° m. Paccroa-

HHE OT Semm Ao JIvHH

r=3,8+10% M, a paccroa-

HBE OT Bemm Ao Coanna

R=1,5+10" n. 135°
Jlyu cBeTa mazaeT HA Bpalla-

omeecs ¢  YroBo#t cKo-

POCTBIO (3 IJIOCKOE 3e€PKAO Puc. 161
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TepIeHAMKYJAAPHEO OCH BpamleHUA. C Raxoit CKOpOCTBIO
JABHIKETCA OTpaXXKeHHEBIA Jyu?

Mexay ABYMA HNOCKHMM 3€PKAJAMH, DACMIONOMKEHHEI-
My mox yriaom 60°, Ha OuCceKTpICe 3TOrO YIia HaX0-
JUTCA TOYEUHHIA MCTOUHUK cBerTa. CKoJABKO n3obpaske-
HAM 9TOrO NCTOYHHKA NOAYYHTCA B 3epragax?

JlBa B3aMMHO NEePHEeHAMKYAAPHBEIX JIyda TAJAIOT Ha II0-
BEPXHOCTh BOAbI. IToKA3aTeapb mpeJOMAeHHAI BoAawl 1,33.
Vron nagenusa oamoro u3 aydedt 30°. Onpenenmre yroa
MeEAY JYYaMH B BOJe.

JIyu magaeT Ha rpaHHIY pasgesa cpem nox yraom 30°.
ITokasaresp nmpeJoMJeANA nepBoil cpeiw n, = 2,4, On-
pefiesiuTe TOKasaTeXb INPeJOMAeHHA BTOpoil cpeamt n,,
€CJIN MPeJOMACHHEN H OTPAXKEHHBIA JIVIH DeplHeHaHKy-
JAAPHH APYT APYTY.

JIya mnagaer Ha ILIOCKONAPANNCIABHYI0 CTEKJIAHHYIO
MAACTHHRY TOMIMMHON 2 cM noa yraom 30° (puc. 162).
Ha rakxoe paccToAaHHe CMeCTHTCA ayd: 1) mpoiiga depes
Hee; 2) uconiTaB ABOHHOEe OTpasKeHHe OT ¢e rpaneii?
Ilyuox mapannenbHEIX JAyYIeH

mupunoit 30 cM majser U3 oA- 03

HOpOAHOH mnpo3pavyHO¥ CpeaH

Ha ILUIOCKYIO TDAHHILY C BO3AY-

xoM mopg yriaoMm 30° (puc, 163). X
OnpegenuTe MOKA34ATEN: Npe- A

JOMJIeHHA CpeAkl, eclH MIupH-
HAa IIYUYKA B BO3AYXe CTAJA

Fo
! L}
pasEa 25 cm.
JIyu AB (puc. 164) nagaer Ha

TrpaHHALy pasfena cpex mof yr-
Jom 45° m mpesoMaAeTca TOA
yraom 60°. Kax 6yazer mpe-
roMnaTeca nyuw DE, ecan

MEXly HUM ¥ rpaHumneff pas- o
Aena yrom 30°? ! p :
[t ' n

Prc. 162

Cpaa anmmHOt 2 M BHCTYHSET
HAJ, MOBEPXHOCTHIO BOAHK HA -
1 M. OnpeaenuTe ANMHY TEHH Bosnyx |

OT cBaH Ha AHe o3epa. YIoOJX :
nazeHNA Jydeil cBeTa COCTAB- Puc. 163
aser 30°,

YenoBeK 3aXOAUT B BOAY, IO~ ' D
rPYSHBIIMCh HA TOJOBHHY A 459

CcBoero pocra. POCT uesNoBeKa B E 30°

, =1
'

1,8 M, mokasaTenp nmpejioMne- :
gaa soas 1,33. Kakxoro pocra ?\
KasxeTcHs desopek HabaogaTe- 1 60

A0, €CNH JAYY, OTPAMEHHLIA Puc. 164
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OT HOr' YeJOBEKA B BOAE M OPEJOMJeH- \1M
HE}, nonagaer B riaas HallXOAATENIO0 DOA

yraoM 60° x moBepxXHOCTH BOARI?
Kaxxymanca ray6una sogoema 3 M. Onpe-
JeJINTe HCTUHHYI I'NMIYOHHY BOZOeMa, e€CHH
IOKAa3aTeabh NMPeaoOMJIeHuA Boan 1,38.
CaMosner nposeraer HaJ 03ePOM HA BBICO-
Te 1 kM. OupesennTe, Kakoil moKamercsH
5Ta BHCOTA BOJAOJA3Y, NMOrpPy3HBIIEMYCS
Ha ZHO o3epa. Cumraiite, uTO BOZONAS3 Puc. 165
CMOTPHT H& CAMOJIET, KOTAA TOT IIpoJeTa-

€T DOYTH HAJA €ro rojoBoil.

PaccesHEHl NMydoK Ayueil mDagaeT HA BepXHIOW TpaHb
crekadguaoro Ky6a (pmc. 165). Ilokasatenr mpeaomiae-
HHA cTeéxkaa 1,5. Byayr ne ayul BEIXOAHTL depe3 Goko-
BYI0O I'paHb Ky6a?

MoXHO JH BOCHOJB30OBATRCHA AJIMASHEIM KYOHKOM B Ka-
YecTBe IPHU3MHE AAA TpeSOMIeHHA CBeTa, 4YTol0Ll CBeT
BXOMAJ dYepes OfHY I'DAHB H BEIXONHJ Hepe3 CMEXHYIo?
Iloxazarens mpesoMienna anmass 2,42,

Jiyq cBeTa mAaAseT B IIEHTDP BepXHeH I'DAHH CTeKAAHHO-
ro kybura. UYemy paBen MAKCHMAJBHHIE yroa nageHus
Jdyda, IPHM KOTOPOM NpPeAOMJIeHHHNA Jay4 eme BHiigeT
gepes HICEHIONW rpaut rybura? IloxazaTear mpesoMie-
HHAA crexna 1,5.

Ilox BOmoil cOoNHeuHEIE JAYyun OOPAZYIOT ¢ HOPMAJBIO
yroa 50°, Ilog kaxkmM yrjaoM X TFOpH3OHTY cTomT COJH-
ne? Iloxaszatens mpesoMiaenusa soanl 1,3.

Ilog KaKHM YIIOM ROJIKeH HAOPABUTDH JIyd (POHAPA HEI-
PAILIINK, HAXOmAIIHica Aarexo or Oepera, uToORl ue-
JoBer, croamuit Ha Gepery, ero ypuzea. Ilomxasarens
IpeaoMieHnsa Boasl 1,3,

ILrocronapaiesbHas MAACTHHEKA COCTABJICHA M3 IBYX
TPEYTOABHBIX NPH3M ¢ PA3HEIME IOKASATEIAMH IpPeJIoM-
JeHusd, OpUYeM n,< n,. CBer mazgaer Ha GOKOBYIO rpaHb
NEepPHeHANKYJIADHO peﬁlpy AB (puc. 166). IIpu xaxoM yr-
Je (¢ cBeT He mpoiifer yepes rpaHEny pasaena BD?
Teno B dpopMe KoHyca ¢ YIIOM MEHKIY €ro ochbio M 06-
pazyromeii, paepamM 60°,

HOrPYSHJIM LEeJMKOM B IpO- B C
3PAYARYI0 SKHAKOCTE BEpIIH-
Ho¥M BHU3. Ilpn arom Goko- o
BYI0 I[OBEPXHOCTHF KOHYCA -
HeJAL3A BHACTHL HH M3 KaKoih —= — n;

TOYKH NPOCTPAHCTBA HAA IO+ K
BEPXHOCTHIO KHEAKOCTH. Ye- A D
MY paBeH IOKasaTelb Npe-

JIOMJIeBUA SHAKOCTH? Puc. 166
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Ha nnze cocyaa, HanmonHeHHOTO BOAON A0 BEICOTHI 15 cM,
YCTaHOBJIEH TOYEeHYHRI# HMCTOUHME cRera. Omnpegennre
HAHMEHBIINA paguyc HEmpo3pavHON KPyTao# nracTH-
HEI[, KOTODYIO HYMHO NOMECTUTE Ha IMOBePXHOCTH BONEL,
yTo6LI CBEeT M3 BOALI HEe BREIXOAHNA. IlokazaTens mpenoM-
Jerus soam 1,3.

Ha gue nmameApMYecKkoro cocylza pajuycoM OCHOBAHMA
10 cM u BricoToii 0,6 M, HAONOJIHEHHOro BOHOH, HAXO"
ARTCA TOYEUHHIH HMCTOUYHHK cBera. CTEHKH cocyaa He-
npospadHel. Pagnyc cBeTJI0T0 MATHA HA TOPA3OHTAJIBHOM
SKRPAHE, HAXOAAIIEMCA CBEPXY COCYIA HA PACCTOSHUH
1 M or ero zHa, paseH 0,18 M. IlokasaTenp mpeyoMie-
Hua BOoAK 1,33. OnpemennTe YpOBeHE BOALI B COCYAE.
JoxakuTe, UYTO IPH MAJEX YTJAAX ODazeHus Ha GOKOBYIO
HOBePXHOCTE NPH3MBI YIOJ OTKJIOHEHUS Jyda ¥ OT nep-
BOHAYAJIBEOrO HAODABJEHHA onpelZensercA mo dopmyne
Y= (n - 1), rae 0 —- OPeNOMIAIOIOHA Yroa HIPHASME,
i — OTHOCHUTEAbLHEIN MOKA3ATEJNL IIPeJOMJICHHA,
OnpegeruTe yrol OTKJOHEHHUA JV4YA CTEKJIAHHON npus-
Mol mpu HOpPMANLHOM MNAJeHHN Jyua Ha ee GOKOBYIO
rpaHb. IlpenoMnsdomuit yron npusMel paser 3°. Iloka-
3aTeNb NpeIOMJIeHUs cTekaa 1,5.

JIyd cBeTa majJaeT HODM&JBHO Ha IIe-
pPeoH0I0 rpaHk NPAMOYTOJALHOH npHa-
MbI € YIJIOM Y BepinHB 30° (puc. 167).
OnpefenuTe NMOKA3ATENL NPEJAOMICHUN
MaTepuana MpPUaMbl, €CAN YroJ OTKJO- 30
HeHHA Jyd4a Tar)xe paBen 30°.

KaxuM gomaxeH OLITH YPOA ¥V OCHOBAHUA .
paBHOGeApEeHHON CTEeRAAHHON OPH3MEI,

uTOo0M JAy4, Npofiga uepes OCHOBAHHE H
OTpPa3HBIMHUCh OT GOKOBHIX HOBEPXHOC-

Tell, ocrasca napanneneH caMoMmy cefe? Pac. 167

JNun3a (§ 63—65)

OnpezennTe ONOCTPOCHHEM IMOJIOXKEHHe JHH3H H ee Go-
KYCcOB Ha pHCYHKe 168, ecam S — ToueuHHH HCTOUYHHK
cBeTd, a S  — ero msofpamenue, 00" — onTudeckas
OCh JIMHBHIL.

OnpezennaTe OOJOMEHHe JWHSIH, ecam AB — naobpaske-
Hue, CD — npeaMer, 00" — onrTHuecKas OCb JHHIH
(pne. 169).

JIya AB, npenoMnasack B ANH3e, WAET BAOAb NpAMoiA BC
(puc. 170). Kax npenomaserca nyu DE?

IHoecTpotiTe H3obpaskerHe npeaMera AB B cobmparoneit
annze (puc. 171).
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Puc. 188
A
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\ 4

Puc. 170

739. ITocrpoitTe H306paAKeHNEe TPeAME-
Ta AB B paccemBapmedl AmH3C
(puc. 172).

740. IIpeaMeT HAXOAUTCA Ha PaccTod-
HHE 4F or cobHpaomeili JHHIH.
OmnpegsesnnTe OTHOIIEHHE pasMe-
POB M300payKeHHA M IIpeIMeTa.

741. Paccroanmue Mexay ABYMSA HCTOY-
EuxkaMu cBeTa 24 cm. Ha raxom
PACCTOSHAH OT HCTOYHHKORB cle-
AYeT MOCTABHTE COGHPAIOIIYIO
AUH3Y ¢ DORYCHEIM DACCTOAHHEM
9 cM, yToON m3obpaxkenua obomx
HCTOYHHAKOB OKASANHCEL B oxHOH
TOouKe?

742. Cofupapman IAH3a ¢ POKYCHHIM

0 oy 1

C
D O
Prc. 169

\
B
/
oF F

A

Pre. 172

paccrosareM F =6 cM

Aaer myobpaxeHnue, pasMep xoroporo B 2 paza Goanuie
pasMepa npeaMera. Ha KaKoM paccTOSHUHM OT 3TOU JHH-
881 HAAO TIOCTABHTE APYIYIO JHH3Y C TAKHM e (Qoryc-
HBIM paccTodAEmeM F, uroOnl pasMepH npeaMeTa U A306-
PAsReHHA, HOJYYEHHOrO ¢ MNOMOINBI0 ABYX JHHS, OLLIH

ONUHAKOBBIMU?

7T43. Toueunriit HCTOYHMK CBeTAa HAXOXUTCH HA PACCTOSHNH
40 cM or cofmpalomeii amH3bLI ¢ GOKYCHREIM DACCTOAHM-
em 30 cMm. Ha KAKOM DACCTOAHHMM OT JMH3E HYXRHO yC-
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747.

748.

749

760.

751.

TAHOBMTH BKPAH, YTOGH CRETJIOE A
NATHO Ha HeM GBLIO AMAMETPOM
2 cm? Ouamerp auH3L 4 cM, Ha

JKpaH NOMaj&eT TOIBKO CBET, 5
NpoIIeAIni uepes JIUHIY. u— —
Onpesgerure MEHAMANBHOE DAC- 2F F F 2F

CTOAHUE MEKAY MCTOYHUKOM
CBETA M €ro AeHCTBHTEJIBHBIM
nsolpaxeHHeM, JABACMBIM TOH-
Koit cobuparomeit auuzolt ¢ do- v
KycoMm F,

Ha nopepxHocTs, TOHKOK cofm- Puc. 173
pamoImeid JHHIE ¢ QORYCHHM
paccroaaneM 10 c¢M nagaer Jy4 cBeTa HA PACCTOAHMH
5 eM or onTHueckoro meHTpa nox yraoMm 5° K ee rnap-
Bo¥i omrmueckolt ocu (puc. 173). Iloa KaxkuM yraoM X
IIaBHOH ONTHYECKON ocH BuIfifieT JydY M3 JAUH3EI?

Ha xaxoM paccTOAHHH OT paccemBaromell suuanr Haxo-
AUTCA TOYEUHLIN MCTOYHMK CBETA, €CJH NPH IPOmOJIAKe-
HUHY DACCEeSHHBLIX €10 JIyueil OHH MepeceKyTcs Ha PaccTo-
AHHE § CM OT ONTHYECKOTO LEHTP& JHH3IKN? POoKycHoOe
paccTosiHMe JUH3K 10 cm.

Baosp rnaBHoit onTuuecko#t ocH cofupammeil JHH3EL ¢
dorycHbIM paccTOsHAEM 5 cM IION3eT KYK €O CKO-
pocteio 1 m/MuH. C Kakoif CKOPOCTBIO HAZ0 HAYATH me-
peMeINATE ?KPaH B MOMEHT BPEMEeHH, KOTAa PACCTOAHHUE
OT JyKa A0 JHH3K paBHO 3F, uTo0bl HA HeM EBCe Bpe-
MA OB1I7I0 "eTKoe M3obparkeHMe KyKa?

Ha raasHO#t onTHMYecKOH OCH TOHKO#M cofmpamomiesi JAH-
3B AnaMeTpoM D HAXOAUTCA TOUEUHEIH HCTOYHUK CBe-
Ta. M3 AUMH3E BREIXOAHT OYYOK PACXOAAIIHXCA Jydeil c
VIVIOM pacxoxxaeHus ¢. OmnpefieuTe yrojl PACXOXMACHUA
ayueit B B cayuae paccempaiome#t aumusel. Paccrosmue
OT HCTOYHMKA CBETA AC OITHYECKOTO LIEHTpAa JHH3HM d.
DoxrycHEIe PACCTOSHHUA JHUH3 OXMHAKOBEL.

Ilpeamer B BHAE CTeP:KHA PACHONIOMKEH BHOAL IJIABHOM
ouTAYeCKOoH OcHM TOHKOH coOupalomieil AMHSHE Takr, 4TO
€ro KOHIBL YJAJdeHEL OT JHH3B HA PACCTOSHHA
d, = (3/2)F u d, = (5/4)F. Bo ckoabko pa3s aauHa u306-
pamenua Al° Gonamme AJIMHEI caMOTO mpeaMera Al?

C nmoMompio cobupaiomiedl JHH3LI HA JKpane NONYUEeHO
u3obparkeHMe NIpefMera ¢ yBeamdennem 3. Paccroanme
Mex Ay NMuH30H u 3KkpaHoM 80 cM. Yenmy parHO oryec-
HOE DACCTOAHHE JHHIH?

Cobupalomaa NUHIA AaeT HA 3KpaHe, NEePHeHAUKYIAD-
HOM ee I'IAaBHOM onTAuecrkoil ocH, YeTKoe H3obpasKeHHe
npeaMetTa ¢ yBeanuyeHHeM 4, JIMH3Y COBHralOoT IeprneH-
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AUKYJIADHO onTHueckoit ocm Ha 1 MM. Ha ckoanko npn
STOM CMecTUTCH M3olparkenne?

Me:xay cobuparomgeii auasol ¢ dokycom F u TodeuHRIM
HMCTOUYHNKOM CBETA YCTAHABJIHBAIOT ILUIOCKOMAPAJLICHB-
HYI0 CTeKASHHYI0 HNACTHUHKY ToammEHONH d ¢ oTHOCH-
TeALHLIM ITOKA3ATEAEM IPENOMASHHA cTerja 72, Herou-
HHAK HAXOAWTCH Ha ABOHHOM GOKYCHOM DACCTOAHMM OT
auH3el. Ha kaxoe paccTodaame cMecTHTCA M3ofpakenne,
ecau yOpaTh ILTACTHHKY?

B doryce paccembalomeil AHHE3IEL ¢ QOKYCHBIM PACCTOA-
HHeM F naxoaurca TowedHERIH HCTOYRME ceeTa. Ha Ka-
KOM PaCCTOAHHH OT 2TOM JHHBEI HARXO HOCTABHTL COOH-
PAROINYI0 AUH3Y ¢ POKYCHHM paccrosHueM 2F, urofh
HA BHIXOAe Tarolf cHCTeME! Jyus GHIAM napaLieJbHB?

Ilygox mapanneqbHHIX Jy9eill NPOXOAAT depe3 ABE TOH-
KHe cob0upamlie JHHIB, OCTABAACH NApaJIeJbHEIM.
Paccroaaue Mexay nunsamn 15 cm. Onpegennte gorye-
HO€ PAaCCTOSHMEe MepBOll JMHIK, eclH Yy BTOpPoif JMHSLI
OHO paBHO 9 cm.

Cobuparomas nmE3a ¢ QOKYCHBIM paccTosuuem F, =
= 10 ¢M u paccemBalOIMAA JWH3A ¢ POKYCHBIM DAcCCTOA-
HHeM F, = 20 cM umMeror o0my0 IJIaBHYIO ONTHYECKYIO
ock. Paccroanme mexpay auasaMu ! =30 cM. Toveunriii
ACTOYHHK CBeTa YCTAHOBJEH HA paccTofEMU d =10 cM
OT paccenBaulelt auu3el. Onpeiennre paccTOSHHE OT
H300paskeHuss MCTOYHHKA CBETA, CO3ZAHHOrO oGeuMu
JMH3AMH, AC coOHparomelt JHHBEL.

Wntepdepenuns (§ 67, 68)

JdBa rpoMKOTOBOPHTENA PAcCIONOMKEeHb HA DACCTOAHHH
8 M apyr or Apyra. YemoBeK BCTAET, KAK eMy KasKer-
CH, HA cepeZHHe TOro paccroauua. TeM He MeHee oH
HEe CIBIOHT 8BYK ¢ uacroroit 115 I'm. CxopocTs pacnopo-
crpaaeHrRa 3BYKa 330 m/c. Ha rRaxoM paccTosHHM Ha-
XORAETCH JeJI0Ber?

Ha cTpyHe B MecTax 3aKDeILICHHMA HE¢ IMPONCXOAMT KO-
secbannif, T. e. B aTHX MecTax Haluogaercsa HEHTepde-
PeHIAOHHEIR MUHMMYM. Jauna cTpyrer 60 cm. Onpene-
JuTe ABe OEPBEIC AJNHHE BOJHLI, KOTOPble MOTYT GHITH
BO30YKIeHH B aTolt cTpyme.

[ABa NCTOYHAKA HAXOAATCA HA paccToaEmax 2,1 mu
4,5 m or valmogarens. HMCeTOURMKHM H3IYYAIOT ROJHBI
yacrorolt 1256 I'm u pasnodi amonmTygolt, YeanimuT au
HabmopaTens 3ByK? CropocThs 3ByKa pasHa 300 m/c.

B HeKoTOpYI0O TOUKY IPOCTPAHCTBA OT JBYX KOTepPeHT-
HHX HMCTOYHAKOB HOIAXAET M3AYIeHUEe ¢ PA3KOCTHIO
xoxa nyde#t Ad =1,8 mrm. Onpemeamre oTHOmeHHe



4 104

760.

761.

762.

763.

764.

765.

766.

767.

768.

MHTEHCHEBHOCTH CBeTA B 3TOH TOouYKe K MaKCHMAIBHON
HMHTEHCHBHOCTH, €CNH JJIMHA BOJHH: 1) A, = 600 HM;
2) A, = 400 um.
JBe Ienu HaxogaTcA Ha paccTosumm 0,2 MM apyr
OT APYra U OTCTOAT Ha paccrosHEM 1,5 M or sxpana.
Ha mesn magaeT NOTOK MOHOXPOMATHYECKOTO CBETA
(AL = 500 M) or yaameHHoro mcrouHukra. Onpegenmnre
DaccToAHNEe MEXKAY COCeIHUMH WMHTepdepeHIHOHHLIMH
ToJoCaMHK.
Touka MLIIBHOIO Ny3HpA, OMmxaimas k HabmaoaaTe-
a0, Kamercs eMy senenoit (A = 540 mm). Onpezenure
MIHNMSAJIBHYIO TOJMINEY MEUIEHOHN mieHKH. Iloxasaresnb
OpeIoOMIeHHST MbLabHo#l naenmkn 1,35.
O6pexrTuB ¢oToanmapaTa NOKPHT CAOEM IPO3PAYHOTO
TM3JIeKTPHEA ToamIuHOM 525 M. Ofecneumsaer JH 3TO
IOKDPHITHE NIPOCBeTAeHNe 00BEKTHBA A 3eJICHOTO CBe-
Ta AAAHOH BoAHEI 546 HM? ITokasaTedr NpPeIOMICHHSA
AuaekTpHka 1,31.
OnpeaeauTe MUHUMANBLHYIO TOJIUHY BO3JYIIHOTO 3a30-
PA MEKAY KABRYMS MPO3PAUYHHMU CTEKJAAHHLIMM NAACTHH-
KAMH, YTOOBl CTEKJIO NPH HOPDMAJEHOM TNAaAeHHM HA He-
ro ceera ¢ anuHoit BomHE 600 EM B OTpaKeHHOM cBeTe
Ka3aIoch TEMHEIM,
B onmite I0OHra paccrosume Mexxay menamu 0,4 MM,
paccToanue RO 3Kpada 4 M. Haa Kaxodd JJIMHBI CBeTo-
BOH# BOJHBI DACCTOAHME MEKAY MAKCHMYMAMY SPKOCTH
CBeT8& HA 3KpaHe paBHO 5 MM?
Ilpy oTpasKeHHUM BOJH HA TpAHUNE C ONTHYecKH OGonaee
IUIOTHOH cpefoit MPOMCXOAMUT NHOTEPA IOJOBMHE AJHHEI
BOJIHEI. Hexoaa H3 3TOro, CKAXHUTE, UTO MBI Habaioza-
€M B LUCHTpe HHTepdepeHOIUOHHOM KapTHHLI, HAa3blBae-
Mot «roasnamu HelOTOHa».
Ha akpane HabniopaeTca HHTepQepeHOAOHHAA KAPTHHA
B KpacHoM cmeTe (A,,). PasHocTs xoma xo Hekoropoit
TOYKH 3KpAHA PABHA 53.,“,. Yro mu Oyaem HaGNOAATL,
MAKCHMYM HJIW MHUHHMYM, B 2T0if TOuKe sKpaHa B
duoserosom ceere (Ay, = 400 BM)?
Yemy ponmxua GpTh paBHA MMHHMAIbLHAA TOALIMHA TOH-
Kol INIEHKH, NOKPRIBAIMEH CTeKASHHYI0 MOBEPXHOCTD,
qrofisl TP HOPMAJLRHOM NageHHM (esloTo CReTa OHA ra-
=8:10"° -
cua OTPAKEHHBIA KpacHHIN uper (A =8 107" m)? Ilo
KasaTens npegomMmiaeHnd niaeHkyn 1,2, crexaa 1,5.
Yemy paBHa MHHMMANBHAS TOXIIHHA ONTHYECHOIO NO-
Kperraa w3 MgF, (2 = 1,38), npeaHasHaueHHOIO AJA I'a-
NIeHWs CBeTA B OKPECTHOCTH AJAMH BOAH 550 BM mpu
HOPMaJsHOM TaJeHUM Gesoro cBeTa HA CTEKJO ¢ ilOKa-
sareneM mpeaomaesasa 1,57



105 .

Andpaxkums sonH. Oudpaxumonnas pewerxa (§ 70—72)

769.
770.
T71.

T72.

7738.

774.

775.

776.

777.

MoyKHO JIB YTEEDPHAATH, YTO NDPH 00JMy9eHHM CBRTOBHIM
MOTOKOM JHH3K OTCYTCTBYeT aBnenue Andpaxmmu?
HoueMy ARpPAKIMIO MEXAHNYECKAX BOJH Mhi Habmioxa-
€M uame, 4eM JNPpaKLHMIO cBeTa?

Yemy paBHaA NOCTOAHHAA ANGPaxKIuOHHOH pemieTKH, ec-
JH TOPHM €e¢ OCBEMEeHHU MOHOXPOMATHYECKMM CRBETOM
panHo#t BosmEl A = 500 HM JYyYUH, OTKIOCHAIOIOWECHA HAa
yr??n a = 15° o6pasyiorT MAKCEMYM YeTBepTOro NOopax-
Ka

CreKTp MOAYYEH ¢ NOMOIIBIO ANGPAKITHOHHON pemmerKnm
¢ oepuoaoM (0,3 MrM. JIHHUA B COEKTpe BTOPOr0o NOPAX-
K4 HAXOJUTCA HA DACCTOAHHH D CM OT LEHTDANBHOTO
MAKCHUMYMA ¥ Ha paccroaEuu 150 cM or amHaw. Ompe-
JeJATe AMWHY CBETOBON BOMHEI,

Ha nudparnmornyo pemerrky, aMeomyie 100 mrpuxos
Ha 1 MM, DO HOpMANH K Hel magaer Genwit ceer. Onm-
pemexwTe ANUHY CHEeKTPA NMEPBOro MOpPARKKA HA 3KpaHe,
€C/Id PACCTOAHHME OT JIHH3H A0 9KpaHa 2 M. B
cunTaiiTe ¢cBeT B OHanasode Aamu poiad 400—T760 mm,
BuuncnnTe MAKCHMANBHHE IOPAZOK cOeKTpa Audpakx-
UMOHHONA permmeTku ¢ mepuogom 2+ 10 M npu obnyue-
HHH ee CBETOM amHOH BOXHHI 5,89 - 107 M.

Onpa MUIIHMETD nnq)paxnnormoﬁ peIlleTKH CORePKHT
N =20 mrpuxos. Ilog KaKHM YrjoM HAYT JAyUH Kpac-
HOro CBeTa, Jalmue HA KpAHE MAKCHMYM BTOPOT'O IO-
pagka (k=2)? CumrafiTe, UT0 JIRNHA BOJHH KPACHOTO
cBeTa A = 600 =M.

INOMEHTbl TEOPMA OTHOCUTEONALHOCTHU

MocTynarsl T6OPpMN OTHOCUTENLHOCTH.
. OcHOBHBIE CNeACTBMRA.
Crmasb moxay maccoil u aHeprueii (§ 75—80)

Adnraa HemoaABUXBHOrO crep:xuda 1 M. Yemy Gyaer pas-
HA AJNHA CTEPIKHA AAA HAGAOZATENA, OTHOCHTEIBHO
KOTODOTO OH NBHXKeTedA co ckopocThio 0,67 Bextop ckro-
POCTH HapaJjeseH CTeP3KHIO,

KocMugecknit kopabap mpojeraeT MMMO 3eMJIH €O CKO-
pocTsio 0,8¢. OguH M3 UNeHOB SKHMAXKA HIOBOPAYMBAET
MeTDOBHINA CTEP:KEeHb M3 TOPH3OHTANLHOIO IIOJOMKEHMS
BAOAL CKOPOCTH ABMIKEHMA B BepTHKAILHOe, Kaxk H3-
MEHHTCA AJHHA CTEPI)KHA C TOMKH 3peHmsa; 1) apyroro
qJieRa 3KHNaKA; 2) mabnomaTensi, HAXOAAMErocs Ha
3emne?
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778.

779.
780.
781.

782.

783.

784.

785.

786.

787.

788.
789.

790.

B HenogBHKHOM COCTOAHMM TeJI0 HMeeT cTporo chepm-
qeckyio popmy. C xakoff cROpOCTBIO ABHMKETCHA STO Te-
J0, €CJAN OTHOCHTENBHO HeMOABMIKHOre HAGIomarTens
€ro AUEMETD BAOJL HAIPABICHUA ABHMNCEHUA COCTABJIA-
er 0,98 sBepTuraxsHOro AHaMerpa?

IIpn Kako¥f CKOPOCTH PEJATHBUCTCKOE COKpAIIeHHe
AJIMHE! IBUMIKYINErOCH Tesaa cocrtasiiger 20%?
JeHCTBUTeN HO JH B ABHXKYINe#icA cHCTEME OTCYeTa
RpeMA TeueT MeAJIeHHee, MM HAM 9TO KAmeTca?
Ilaccamup cuauT B MEKpoasTobyce, cTOAMeM Ha obfoun-
He aoporn, MuMo Hero mpOHOCHTCA CNOPTHBHBIN ABTO-
MOOHIL ¢o cxopocThio 0,18¢. TOHIIMK yTBepMAAET, ITO
AJAUHA ero apromobmaa 6 M, a AauEa mMmrpoasTobyca
6,15 M, Yemy paBHA AAMHA COOPTHBHOIO ABTOMOGHIA H
MHKDPOABTOOYCA C TOYKH 3DEHUA Haccamupa?
KocMudeckaa uacTHIa ABUIKETCA €O cKopocTeio 0,95¢.
Onpenenure BpeMa ABHXXEHHR YACTHILEl OTHOCHTEABHO
HeMOABHIKHOTO HabaiozaTens, ecau coBCTBeHHOe BpeMsA
HH3HW HaCcTHUB paBHO 1 MKe.

CoBcTBeHHOE BpeMa :KuM3HM T-mesona 2,6 < 1078 ¢. C ka-
KOH CKOPOCTBIO AOKHA JIETeTh 3TA YACTHNA, YTOOM IO
pacnaaa npojerers 20 m?

Pakxera ABH)KeTCA OTHOCHTENBHO 3€MJIH CO CKOPOCTBIO
0,6¢. Bo ckonpKO pa3s 3saMemIMTCH XOJ BpPeMEeHH B pa-
KeTe ¢ TOYKH 3peHMs 3eMHOro Habmoxarena?

Kaxopa poykHA GBLITH TOUHOCTL UACOB Ha GOpTy peak-
THBHOTO CAMOJIETA, JETAINero co cCKopocTeio 10° KM/u,
AnsA Toro 4wrobnl ofHapy:xmTh addeKT 3amMeneHHA Bpe-
MeHH? CaMmoieT 00JleTaeT BOKPYT 3eMHOTO mapa. Paxu-
ye 3emau 6400 xm.

Parera serur co cxopocereio 0,6¢ OTHOCATENRHO 3EMJIH.
Ee ofromser BTOpas paxera, JeTAMAA €0 CROPOCTHIO
0,6c orHOCHMTENLHO NEepROA. OmpefennTe CKOPOCTE BTO-
PO pakeThl OTHOCHUTEILHO 3eMJIH.

PagnoakTHBHOE AAPO, BBELIETEB H3 YCKODHTENAA CO CKO-
pocterr 0,4¢, ucnycraer B-uacTuny (3/MeKTPOH), JeTd-
VIO CO CKOpPocThI0 0,8¢ oTHOCHTENBHO YeKOpUTena. On-
peAennuTe CKOpPOCT: $-4ACTHLE OTHOCHTENBHO HAADPA.
Cunraiite, 4T0 HanyuYeHHe P-4yacTHOE HE NOBJMANO HA
CKODOCTE AApa.

Yactana aBukeTcH ¢o ckopocthio (0,6c. Bo ckoabnko pas
SHeprus vacTHoH ofkllie ee ¢cofCTBEHHOR sHeprum?
Yemorerk Maccoit 60 Kr HAXOAUTCA B KOCMHYECKOM KO-
pabane, aBnxkymemca ¢o cKopocTeio (,6¢ oTHOCHTENBHO
Semnu. OnpeaenuTe ero PeRATHBHCTCKHNA UMIOYABC.
Ilpm ZBR)KeHHH Tesa ero pasMep BAOAL HanpaspjJeHUS
JABHMKeHNA coxparuaca 8 1,5 pasa. Onpegeaute, BO
CKOJMbLKO Pa3 M3MEHNJIACh OPHM ABUMIKCHUM JHEPrHs TeJa.
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794.
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798.
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800.

801.

802,

803.

Onpeaeaure pPeIATABHCTCKHUY HMIOyJABC HACTHIHL, Jera-
meii co crkopocTew 0,8¢, ecau ee Macca paBHa 1072 kr.
Yacrana aerar co ckopoersio 0,6¢. Onpepennre ommnb-
KY, KOTODPYIO MBI cHeflaeM, MOCYMTAB AMIYILC YACTHUIIEI
Mo 3aKOHAM KAACCHIEeCKON MeXaHWKH.

Ha cROXBEO H3IMeHAETCA HMIOYJAbC YACTHIEI, €CJAH Ha
Hee peficteyer cuna 1 H B Teuenne 1 ¢? OxunaroBo au
OpHu 9TOM MEHAETCHA CKOPOCTh YACTHIBI, €CJIM B OAHOM
cayudae ee HauaapHaA ckopocth 10 M/¢, a B ApyroM —
10° m/c?

Onpegennre co6c'mennylo 3Hepruio aneKTpoHa. Macca
saexTpona 9,1 ¢+ 107! kr.,

IIpn aBMKeHUM Tesia ero >Heprus HaMenmnack B 1,25 pa-
3a. OmpenesnnTe CKOPOCTL ABUYKGHHA TOJIA.

Hunym,c qac'mn;u, nerameii co cxopoctrio 0,8¢, pasen
1,2 - 107" kr - M/c. Onpegenure ee maccy.

Maceca Comuna 1, 99 10%® xr. 3a roa Coxnme usayuaer
oHepraw 1,26 - 10 . 3a waxoe BpeMsa Macca Coan-
0a yMeHsIIATCH B 2 pasa?

Jlea mpu Temuepatype 0 °C pacraan. Onpenesure UaMe-
Henne Macchl. Havanrnas Macca anza Oulna paBHEA 2 KI.
Ompeaenute CKOPOCTh ABHIKEHMA YACTHILL, €CJIM €e IION-
HaA sHepruA B 1,1 pasa Gosbine ee cobcTBeHRAON 3HEPIAN.
Havanpspii IMOyJILC YACTHOH paBeH Hyhaio. Ha wacTh-
Oy Maccofi m HagdWHAeT AeiicTBOBATE cuJaa F. BripaanTe
BaBHCHMOCTDh CKOPOCTH HACTHIE OT BPEMEHM M HOKAMKH-
Te, UTO OpH CKOJbL YrogHo GOJLIIOM SHAYEGHHH BPeMEHH
CKOPOCTE YACTANBI He NpPeBHIIAeT CKOPOCTH CBETA.

KsaHTOBas Ppusuka
CBOTOBLIS KBaHTHI
®aroaddexr (§ 88, 89)

Byner au Halaiopatbea gorosddexrt, ecan pabora BH-
XOHa 3JeKTpoHAa B3 Meraana 3,3 - 107! IIx, a ganma
BOJNHL DaJaollero HA MeTanxn maaydenusa 5 - 107 m?
OnpenendTe 3aJePKHBAIONIee HATNPAXKEeHHE AJIA IAEKT-
POHOB, MCNYCKAEMEIX ¢ NNOBEPXHOCTH Le3us Nox Aelicr-
BAEM HAJIy4eHMs AAuHOR BoaRm 2200 HZ = 10710 p),
Pafora BBIXOZA 3MeKTpoHA N3 ne3uwsa 1,89 sB.

Kpacnaa rpaEHna doroaddexra ana Gapua A, =
= 5,5+ 107" M. OnpezeauTe 3a/ePKUBAIOICE HATPAIKS-
HHE NIpn oﬁnyqem GapHeBOr0 KATOAA CBETOM IJAMHOM
BOJIHEL 4 4+ 107" m. IocToaunaa Ilnanxa A = 6,638 X

XlO',]Imc



ﬁ108

804.
805.

806

807.

808.

809,
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811.

812.

813.

814.

815.

816.

PaGora BrIXOAA snexkTpoHa K3 Hatpua 2,27 3B. Brrume-
JUTe KpacHy rpauny goroadhdexra IAna HATPHA.
Varrpaduonerossi#t ceer (A, = 0,8 MxwM), momagas Ha
KaToj GoTosneMeHTa, m.rﬁnnae'r TOTOX $OTOANEKTPOHOB,
ABIDKYLIINXCA €O CKOPOCTBIO U = 10° m/c. Onpeaenure
AJMVHY BOJHHL A, CBeTA, KOTOPHI BHIGBET 3NeKTpo-
HEl ¢ KMHETHUecKo# smeprmeit E, = 4 - 107'° IIx,
Kpacaaa rpanuna doroshderta ;um HEeKOTOpOTO METAaJ-
Ja paBHA T00 mM. OTHOLIEeHMEe CKOPOCTE BRLIETAIOIONX
a.nerc'rponon OPY OCBELEHHM CBETOM AJMHAMM BOJH A, U
pasHO 3 : 4. Ompezenure Ay, ecnu A, = 600 =M.
l\iaxcmaanhnaa CKOpPOCTE (GOTORAEKTPOHOB IPH OCBeIle-
HAN MeTajlia MOHOXPOMATHUECKAM CBETOM RnuHOM BOJ-
el 400 BM pasHa 8,2 - 10° M/c, a Npu OCBELUEHHH TO-
TO JKe MeTajia MOHOXPOMATHYeCKHM CBETOM IIUHOK
ponunl 600 uM oma paBHa 5,5 - 10° M/c. Beiuucante
nocroAarEYI0 Ilaaaka h.
Mertannnueckuit mapux oﬁnyqam CBeTOM HOJIMHOH BOJ-
HE 2000 A (1 amrcrpeM = 107! M). Ilapmk sapsxaer-
¢ KO MaKCHManbHOro moreHnuana 3 B. Onpenenure pa-
GoTy BEIXOZA 2JIEKTPOHA H3 MeTajLia,
C xakoilf MAaKCHMAJBHOM CKOPOCTBIO BBLICTAIOT 3MEKTPO-
Hbl ¢ HNOBEPXHOCTH IIE3HA NPH OCBElIeHUHM €€ KeATHM
CBeTOM AJIMHON BOMHB 590 HM? PabGoTa BHIXOZa 3neKT-
pona u3 nesma 3,02 - 107" x.
MarcuMaNbLHAA CKOPOCTL SJEeKTPOHOB, BHIDBAHHLIX ©
NOBEPXHOCTH MeAau mpu doroaddexre, 9,8 < 10° M/c.
OnpenenutTe ANMHY BOAHBLI H3NYUYEHHS, BBRI3KIEBAIOIIErc
doToadderT.
IIpm napgerun cBera AAMHON BoaHbL 200 HM Ha MeTandn
saZlepKUBaIOLIee HANPAKeHHe paBHO 1,64 B. HUto aro 3a
MeTamn?
IIpu xakoit AnuEe 3JeKTPOMATHATHON BOJHBEI 3HEPTrUdA
dorona 6mna 6m1 pasta E, = 1,326 - 107° w?
Onpenenare sHepruo tpo'rona LIS CBETA NJAHMHOM BOJHH
700 umM,
PyGuHoBLIK Jasep manxyuaer mMuynsc ua 10°° goromos
,n..nnnoﬁ BOJHE 693 HM. JIIHTenApHOCTE HMIYJIBCA
5+ 107 ¢. BrluncauTe CPeAHIOI MOINHOCT: M3JIYUeHHS
Jnagepa.
Onpegenute abconoTHRIM Tokasarend NIpeJIOMIeHAA
cpeisl, B KOTOpOH C¢BeT ¢ oHeprme# q)o'ronon
6, 63 107'? sk nmeer gauny Boausr 1,5 - 107° cu. Io-
crogunaa Iaanka 6,68 - 107 I - c.
Henonrayss ¢BA3bL MACCH M 3HEPIMM, ONpeAeJHTe OTHO-
meHHe MacC (QOTOHOB, COOTBETCTBYICINHUX H3IYUYeHHAM
aaunaMu BoaH 800 BEM (MndpaxpacHOe HINYUSHHE) H
200 HM (YyABTPAPHONETOBOE HIIYHEHHE).
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825.
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OnpeaeauTe AJNHAY BOJAHE H3NYIeHHMA, KBAHTH KOTOPO-
TO HMEIOT TAKYIO e 3HepPruio, 4YTO H 3JIeKTPOH, Npo-
meAmIMH PA3HOCTL noTeHnuanos 82 B.

W HTEeHCHBHOCTD COJHEYHOIO CBeTA, NOCTUrAIOLIEro 3em-
au, pasEe 1300 Br/M°. Croabko (OTOHOB HaAfeT HA
1 cm“ 3a 1 ¢? CpeaHaa ANMHA BOJIHEI CUMTASTCH DABHON
550 um.

Kpuerann pyduma ofayuaercs BCHHIIKOH cBeTa AAH-
TeabHOCTHIO 10~° ¢ m MomuocTsio 200 xBr. auna cee-
ToBoili BONHH 0,7 mkM. Kpmcrann mormomaer 10%
PHEPTHH H3xydeHHd. OnpejesinTe YHCIO KBAHTOB CBETA,
OOTACIIeHHHX KPHCTAJIJIOM.

Onpeaenare MaKCHMAJLHBIA 3apAj, KOTOPHIE MoxeT
6HITL HAKOIUIEH HA KOHAeHcaTope emxocThio 2« 107* @,
OoRHA M3 OOKJIAZOK KoTOoporo obaydaerca CBeTOM AMMEOMR
BoarE. B+ 1077 M, Pafora BEIXOJA 3JeKTDOHA DaBHA
3+ 107 Iox.

MeTtai ocsBemaeTca cBeTOM ANWHON BOXHH 0,25 MKM.
Onpenenure MAKCEMAALHHA HMOYAbC, OepeAaBaeMEIN
MeTaJJIy HPH BBUIETE KA)KAOro ancKTpona. KpacHasa
rpaauna ¢orosdpdexta 0,28 Mrm. Amoyancom dorora
MOXHO NpeHe6petsb.

Onpenenrute AAUHY BoJHLI Ae Bpoiina zna anexTpoHA,
YCKOPEHHOI'0 PA3HOCTLI0 MOTeHOMAa08, paBHo# 1000 B.
CpaBHHATe AAUHY BOJHB Ae Bpoitnra ANA YaCcTHIEI ¢ HM-
nyascoM 1072 KT+ M/c ¢ MHEEMANBHON AMMHOK BOJHE
B CHEKTPe BHAUMOTO CBETA.

ATtomHan ¢Pusnka

CrpoeHne atoma. Mogen» aToma Boaopoga.
Nasepm (§ 94--97)

SQJEeKTPOH B ATOME BOAODOZA MepelIeN U3 OCHOBHOIO CTA-
LHOHADHOI'O COCTOSHUSA, DHEPrHs KOTOPOrO papBHAa
-13,8 3B, B BO30yxpeRHOe, 3HEeprus KOTODOTO parHa
-3.4 3B. Onpegeante 3Hepruww0 GoToHA, AINYIEHHOTO
ATOMOM IIPH BO3BPAINEHAH B OCHOBHOE COCTOSHHe.
OnpegenuTe YaCTOTY HIAYUYEHHNA [IPH NEPEXOAe IEKTPO-
HA U3 TPETHETO CTAMOHADHOrO cocroauud (E; = -1,5 sB)
B0 BTOopoe (E, = —3,6 aB).

Onpenenure CKOPOCT: ABMIKEHHUA JIEKTPOHA B ATOME BO-
ZOPOAA, HAXOAAIIETOCS HAa BTOpPOH opfOuTe, paguyc Ko-
ropolt pagen 2,11 107" m,

MoxHO au BO3GYAHTH ATOM EOAOPOAA, ecau ero obay-
qaTh POTOHAMU, SHEPrud KoTopeX parHa 10 3B (cM. 3a-
Aauy 824)?
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828. ¥YBHAHM nM MbI U3AYYEHHe ATOMa BOZOPOAA NpU nepe-
X0Ze 3IeKTPOHA H3 TPeThEero CTANMOHAPHOTO COCTOSHUS
BO BTOpOe?

829. O6pACHATE, MOYEMY B COGKTPE BOAOPOAA MHOFO JIMHHIE,
XOTA B aTOMe€ TOJLKO OAME 3JeKTPOH.

830, Onpegenser au nepuon ofpameHnsa SJCKTPOHA B ATOME
YACTOTY H3JydeHHa aToMa?

831. Yemy posaxaa GRITh pABHA MMHMMAALHASA YacTOTa (oTO-
Ha, IPH KOTOPOH BO3MO)XHA HMOHHUIANHA ATOMA BOLODO-
A8, HaXOAAIIErocA B OCHOBHOM COCTOAHHUH?

832. Onenure pasMep aToMa BOJAOPOAA, €CIH CKODOCTD HJEKT-
poHa Ha mepeoit Goponckoit opémTe paBHa 2,19 + 10° M/c,

833. BuuucauTe OTHOHIGHUEe I'PABMTANMOHHON U 3JeKTpoCTa-
THYEeCKOH cua, AellcTBYIOmMUX HA JJAEKTPOH B ATOME BO-
JOPOXEA.

834. Kakyio MUHUMAABHYIO YCKOPAIONIYIO PA3HOCTh MOTEHIIN-
AJIOB JOJIYKeH NPOHTH OOMH 3JIeKTPOH, YTOGBl nepeBecTH
3JIGKTPOH B ATOME& BOAODO-

Aa co BTOpoll cTaumoHap- 15 = 10 2% ¢
noli op6uTEl Ha TpernO? 8 —

835. Crepixenr py6uHOBOI'O ja- \ Ta=10"3¢
sepa umeer aauny 30 cm. 2

CKOABKO pas oTpasurcs 2,238
BOJIHA OT TODLOE JIAZeDa 34 1,898
«BPEMsl JXHBHU» aToMa B
BO3GYIKAEHHOM COCTOSHHU

2 (puc. 174)? Puc. 174

®dun3uka aTomMHoro sapa

PaanoaxtmBHOCTL. 3aKOH pagnoakTUBHOro pacnaga.
M3otonbi. Heidtpou (§ 99—104)

836. Kaxoe azpo oﬁgaaye'rca B DpeayiAbTaTe O-pacliajia Axpa
naorTona ypana ‘ssU?

837. Kakoe aapo ofpasyerca B pesyibTaTe 3IeKTPOHHOIO
B-pacmana sapa usoroma sogopoxa SH?

838. Kakoe aapo obpasyercsa B pesyJibTaTe ((-paciiaja HM30TO-
na pagus igRa?

839, Kaxoil xuMuuecKuil sneMerT obpasyeTca mocjie YeTHpex
o-pacnafos 1 AByX [-pacmajgoB dJeMEHTA TODHSA 232mh ?

840. BeaeacrBue pajMoOakTHBHOTO Dachmaja YPaH SgsU mpe-
Bpamaercs B CBHHeI "’gng. Cxoxsxo o- u B-npespaiue-
HUA NpH 3TOM OH MCOBITHIBAET?

841. Onpeaenure, peaknuda JesieHUsa KAKOro AApa NpPOH3OLI-

n1a moR ,uei-ic'rnnen% HefiTpoEa mno cxeme 2Z 4+ in—
— 27He + 2]H + 3}n.
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842. IMepuon monypacuaga uaorona moza ‘i pases T =8 cyT.
CKONBKO PAAAOAKTHBHHIX uao*ronoa OCTAHETCA B 00-
pasne uepes Mecsll, ecJn HA4AAbHad Macca ofpaana
m =50 r?

843. Tlepuoz pacnaja M3oTONE pajusa ‘oRa pasen 1600 aer.
CKOABKO sAep H30TOmA HMCIHTaeT pacnaa za 3200 J:[e'r?
HavaarHoe YRCA0 PASHOAKTHUBHBIX Afep PaBHO 10°.

844, IIponeHETHO? COACPIAHNE KAJMSA B ODraHA3ME 4YeJlOBeKa
okoJo 0,19% ot ero maccu. Ilpu aToM paanoaKTHEHEIE
Agpa R&JIHH cocraBnaoT 0,012%, mepuon moaypacnaza
usorona 19K 1,24 mapx ner. Cxoabko szep HsoToma
pacnafiaeTcd B TKAHAX OPraHM3MAa YejloBexa 3a 1 ¢ (mac-
ca 50 xr)?

845. IIpu xaxoM u3 npomeccop Tpefyercs Gosbmiasa sHeprud:
npu Bo30y:KAeHHE aToMa HAH npu Boaly:macHHHM sgpa?

CrpoeHue aTOMHOro aapa. JHeprua ceasu (§ 105, 106)

846. Onpegxenme RedeKT MacCH M SHEPruid CBA3M AZpA re-

oHe.

847, Bmmc:mre DedeKT MacCht M SHEPTHIO CBA3ZH AApPA yTie-
poaa '3C.

848, CpaBHHTe SHEDPTHIO CBA3ZM SAEKTPOHA ¢ AAPOM B ATOMe
Boziopoza ¢ yAenbEO sHeprueit cBAsu AApa BOAOPOAA
1H Macca aapa soaopoaa 2,014102 a, e, M. DHeprua
CBASH JIEKTPOHA C AXPOM PDACCYHTHIBAeTCH IO GopMytIe

Epu=k %, rAe r, — paauyc mepsoit GODOBCKOM Op-

OHThI.
849. Onpenenure HedeKT MACCH H SHEPTHIO CBAH TpuTHA JH
(m, = 3,016049 a. e. M.).
850, Onpe.u;e.um-e BHEPTUI0, KOTCDAA MOMKET BRIZSIHUTLEA IPH
gﬁpaaonannu U3 I[IPOTOHOB N HEHUTPOHOB reama Maccoi
T.

851. gBLlh:mncmre OONEYI0 H YAGJIBHYK SHEPrAi0 CBASH AApa
finepHbie peaxkium (§ 107—112)

852. PaauoakTHBHBIH a3oT N IIpH pacnaje npeppamnaeTcsa B
H30TON yraepoaa 3C. HanHmHTe YpaBHeHHe AAEPHON
peaknun. Kakas 4acTHDA IpH 5TOM HM3TydaeTca?

853. BRIUUCAHTe SHEPI'HMIO, BHAEAAOIYIOCH PR AACPHOH pe-
AKIAH }Be + jHe — '3C + 3n.

854. Kakaa  dHeprma  BHIAeXdeTcs opn pearnuu
SLi+ JH — 3He + 1He?
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8556. Oopesenure sHeprerudeckHH BHIXOJ peaKIuil cHHTesa
H+H-—He+ln, H+3H — $He + in.

8566, Ilpn neneHuU oAHOrO AApa ypaHa OCBOGOMKAAETCA JHEP-
raa nopagka 200 MsB., Kakoe KOJHYECTBO SHEPrum
ocBofoxAaeTca OpPH AeNeHHH ypaHa Maccolt 3 kr? Ka-
Koe KOJHYECTBO HedpTH HAA0 CKeub, UTOOHE IOJYIHUTH
TAKYIO JKe SHepruio?

857. Moxer am mpomaoiitu peaxnua C+1H— YN+ in
npn GombapaupoBKe AApa yriaepoAa NPOTOHAMH C 3Hep-
raeit 2 MsB?

8568. IIpy KaxkoM 3HAYeHHHM Ko3ddHNUeHTA PA3SMHOXEeHHA
HeliTPOHOB B BO3MOMKHA leNHAR peakuns aenenna? Ye-
My ZOoMEeH GRTh paBeH k O/ CTAIIHOHADHOTO Te4eHHA
pearuunu?

859. Cpegnaa NOrJIOLIEHHAA A03a HIAYUEHHA COTPYAHHKOM,
paboTaOIIIM ¢ pEHTreHOBCKOH YCTaHOBKO#, paBHA
7 Mxl'p B yac. OnacHa Jjgu 2ta pabora? Homycrumas
Josa ofayuenusa 3a rozg 0,05 I'p. Yenoper paboraer
200 nmeit B rogy mo 6 u B cyTKH.

860. ITocne aBapum Ha YepHOOBLABCKOt ADC B HEKOTOPMX
MeCTAX PersfcTPUpPYeTCH IaMMA-H3JYyYeHHe MOIMHOCTBIO
160 MxP B uac. OnpesennTe, BC CKOJBKO pa3 H0o3a H3-
JAYy4YeHUA NPeBOCXOAUT NPeAeSbHO ROUYCTHMYIO AO3Y
LISl 4elOBEKa.
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B aToit uacTM KHHATHM JAHO KPATKOE H3JNOKCHHE TeM, He
OCBELIEHHHIX B KIAACCHUYECKOM Kypce QHIHKH, 0AHAKO SHAHHE
KOTOPHEIX TpefyeTcda Ha BCTYNMTEILHEIX 3K3aMEHAX B BYS3.

Tlocne KpaTkoi#i Teopmm NpuUBefeHH IPHMEpPhl PelIeHUA
387184, & 34TeM 3afAYM ANA CAMOCTOATENBHOTO PEeIneHHs.

PaBota cunbl TArOTEHMS M NOTEHLMAJTBHARA 3HEPrMa Tesna
B NONé CUNbl TArOTOHMA

Hafizem BHIpaKeHMe ana paGoThl CHAL TATOTEHHMA M JO-
KayxeM, 9ro paGora aT0ii cuakl He 3aBACHT OT GOPMEl TPACK-
TOPHHA.

IIyere Teno Maccoll m HAXOAUTCA B IOJe TATOTEHHA SeM-
au. PasMep TeNa MAJX O CPABHEHRIO ¢ PagUycoM 3eMnH, n
ero MOMHO CUHTATE MATEPHANLHON TOuKOii.

Ha Teno geiicTeyer cuna rarorenus F -G%‘{@-.

CuauraeM, YTO TEJIO IepeMe-
maeTcA IO OpaAMOl OT TOUYRH
A, waxopawmefica or nenaTpa
3eMAN HA DACCTOAHHHM F,, K
ToykKe B, Haxogame#ica na pac-
croaRun rg (puc. 175).

Tak xaKk cuaa TATOTEeHHA
HenpepuBHO YMeHbIIaeTCH, Tiv1
PpasfesuM TIepeMelfoHHe Iy — Ty
HA MaJble IlepeMeIeHns Ar,, B Puc. 175
npeAenax KOTOPBLIX CHIY TATO-

TEHUA MOKHO CUHTATH MOCTOAHHON M papmoi F, = GI2 Mg,
r
opi

rge rfp, = P+ UeM MeHbIIG NepeMellleHne, TeM TOYHee 3TO
3HAYeHHE, _ -
Torna paGora cuamt F,, na mamom r}_:;peuemenuu Ar; pas-

Ha, YIMTHIBAA, UTO Yroa Memay Ar, m F_, 180°,
mM.

AAy= ~Folr, = 1) = -G—=2(@;,, ~ 1) =-GmM,[1 - L.
livl n hi

CymmMapuaa pafoTa CHAN TATNOTeHUSA IPH IIepeMeIXeHMH
TejJa M3 TOYKH A B TOUKY B paBHa

A=A + A 4.+ AL .+ 04, =

8 s R n n nh 'n

-—GmMa(i -1 1)
Ta 7B
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rae AA, — paGoTa Ha mocjexn-
HEeM MAJIOM IIepeMellleHHn Te-
Ja, golejiiero Ko ToarH B.

OnpeaenuMm paboTy cHAR
TATOTEHHA IIPH ABWKEHAH Te-
Jna no Kpusoit ACB (puc. 178).
Pabora cHJAB TArOTEeHUA HAa
MaXoM HNnepeMemeHun Oyaer
pasHa AA, = —-F Ascos0y. Ha
PHCYHKA BHAHO, 9YTO ASCOSC,; =
= Ar,. CnenosatensHo, paGora
CHAEl TArOTEHHA HPH ABHXKe-
HHH 1o 3TON KpHBOH Haxoautes mo dopmyne (1). OueBnzno,
9TO IPM MEepeMemeHHH TeNa IO 3aMKHYTON TpaeKTopHM, HA-
npnMep no TpaekTopuu ABCA, pabora cHIsl TATOTEHHSA pAB-
Ha Hymio. Takum ofpasom, paGoTa CHJILI TATOTEHMA He 3aBH-
CHT OT (JOPMBI TPAEKTOPHH, & 3ABHCHUT TOJMLKO OT HOJOKEHHSI
HavyaJbHON U KOHe4YHOH ToueK TpaexktTopmu. CleaopareanHo,
CHJIa ABJIAETCA KOHCePBATHBHOR M Tesno, HAXOAALEECH B IIO-
Ji¢ CHAEl TATOTeHMA, oOJagaeT DOTEHUMANLHON sHeprueii.

HiMeHeHHe MOTEeHIMAILHON sHepruu Teja NpH ImepemMerie-
HUH OT A K B paBHO

Piec. 176

1

11
o I )

Ecan 3a HyseBO# ypoBeHb OTCUETA NOTeHIUANLHOR sHep-
THHM NPUHATL GECKOHEYHO YIAANCHHYIO TOYKY, T. €. CIATATH,
9TO OpH ry — ®© E,p = 0, TO NOTeHIHANBPHAA SHEDrHA Teja
Maccold m, HAXOAANIETOCA HA PACCTOAHHMH I OT IIeHTpa 3eM-
an, Syaer paBHA

E,= -G2M¥s,
r

NMPUMEPHI PEWUEHUA 3A0AM

1. B Touxe, HAXOoOAmelicA HA PACCTOANEM OT LEHTPA 3eMaH, pan-
HOM TpeM paguycaM 3eMaH, CKOPOCTH METeOPHTA Maccod 3 xr Om-
Aa paBHa HyXio. Paccumraiite paGory CHABI TATOTOHHA NpPH OpH-
OGIMKeHNA METEODHTA K NopepxuHocTH 3emun. OnpeaenuTe TakmEe
€I0 CKOPOCTH Y MOBepPXHOCTH 3eMuam.

Pewenne. Cornacio popmyae (1)

A=-GmM,| —— — |=5——2. (2)
3(333 Rs] 3 Ry

MOKHO BHIIOJHUTH BRYMCIEHHA, TAK KaK B IOJYYEHHOE
BBIpAYKeHHE BXOAAT HM3BeCTHHIe BeauuuHbl. OpHaxo ana yaob-
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CTBA DACUETA «CINYCTHM» METEOPHT Ha Semmo, rae cuaa TaA-
#ecTH, AeHCTRYIOIIAR HA MeTeODHT, DABHA CHJE TATOTCHHA:

mg= G%ﬁ.
Torga GM 5 = gRg. IMoacrasus 5TO BHIpaskeHne B dopmyay (2),
2
MonyuuM A = Enga'

H3 TeopemMnl 06 H3MEHEHMM KMHeTHYeCKO# 3Heprumm cie-
ayer, uro E,, — E,, = A, rae E, n E, — KNHeTHYECKHE dHep-
I'MHM METEOPHTA HA PACCTOAHHAX 3Rgn R; or neATpa SeMJH.
Knreruveckas »Heprus B HauaabHOM Touke E,, = 0 mo ycmao-
BHIO 38XATH.

Taxum ofpasoM,

g&,

A="%
2

MH\‘.I

OTKYAA U, = %ﬂ.

- % -3-90,8-6,4-10° = 1,25 - 10° (Ix),
v, = 9,1-10° M/c.

2. OnmpeneaANTe MEHHMAJZBHYIO CROPOCThL Uy, KOTODYIO HAXO c000-
IWHTE TeNY HA HMOBGDINOCTH JeMJAH, ¥To0M OHO BEININO 3A Hpeae-
a5l ReliCTBHA CHJI 36MHOTO NPHTAXEHHH (3T3 CRODOCTE HASMBACT-
cH BTOPOH KOCMNUSCKOH CKOPOCTHIO).

Pew e Hne. Ha nmopepxHocTH SeMim Tesno obAafiaeT W KH-
HeTHYEeCKOM, ¥ HOTeHIHANLHON SHeprueil.
MexaHnyeCcKaa PHEPTHA TeJa PABHS

E="0_gnMs
2 By
B Gecromeuno yaanesHo#t oT 3eMAM TOUYKe, T. e. NP
r—oo, E, =0nE,= 0 (nac HHTepeCyeT MEHHMANTLHAS Ha-
tlam.naa crcopoc‘rb Tena).
IIprMeHAs 3aKOH COXpaHeHHA MeXaHHYecKOH amepruu,

noay4daeMm
muﬁ -Q mMy -0,

2 Ry
OTKYyA& Yy = J%& - J2gRy;

vp= 11,2 10° m/c = 11,2 xm/c.
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861.

862.

8638.

864.

865.
866.

867.

868.

869.

SAQAYUN

YeMmy paBHO H3MEHCHHE HOTCHOUAABHOH SHEPTHH MeTe-
OpHTA Maccolf 3 Kr mpH ero NajeHHH HA 3eMJ0 ¢ pac-
CTOSIHHA OT LeHTpa 3eMJd, PABHOTO TPEeM pagHycaM
Semm?

OnpenennTte BLIpakeHue A LOTEHUHANLHON >HEPrHH
Tesa Maccoil m, HaxomAmerocs HA DAcCTOAHUH, PaB-
HOM ABYM PAAZHYCAM 3eMJH, CAATAA OT ee LleHTpa, ec-
JH 38 HYJIeBOH YPOBeHB OTCUETA HPHMHATH IOBEPXHOCTH
Bemam.

Yemy GyaeT paBHA BTOPAA KOCMHUYECKAA CKOPOCTB, €C-
AU TEJN0 BANYCKAIOT ¢ BLICOTH, paBHONM 3R, oT moBepx-
HocTH deman?

OT paKeTs, OABHKYIIeHCS BBePX CO CHOPOCTRIO
1,8 - 10* M/c, Ha paccroanru 1600 KM OT HOBEPXHOCTH
Bemmu OTACNACTCA CTYNEHL, KOTODAS 3aTeM mafaeT HA
Semiro. OnpefeanTe CKOPOCTh ITOH CTYNEHH B MOMEHT
nageHus Ha Semuio. ConpoTHBIEHHEM BO3AYXa MpeHe-
Opernre.

B KakuxX mpefesax MOMKET HN3MeHSTbCA CKOPOCTh CITYT-
HHKOB 3eMan?

Onpenenure paboTy, KOTOPYIO HAAC COBEPIIMTHL, YTOOBI
BHIBECTH CIYTHHE C IOBEDXHOCTH 3eMyH Ha opOHTy pa-
ANUYCOM T.

Yemy pasaa pafiora ABHraTensa KocMmAdeckoroe wopabas
Maccoit 2 T Ipu ero nmepeBoge ¢ opOuThI, Haxoasamenca
Ha paccroanuu 100 kM oT noeepxmoctH Bemau, Ha Go-
Jiee BBICOKYIO OPOHUTY, DACIONOMXEHHYI) HA DACCTOSHHH
300 xM?

Karkyio omubKy MBI AONyCKaeM, HCOOabaya GopMyry
E,= mgh pna onpefenenus HaMeHCHHSA MOTeHnHaANbHOK
SHEDPrHH IPpHM OOAbeMe Teaa Ha BeIcoTy A = 100 KM oT
mOBepXHOCTHA 3emMau?

OnpeneauTe CKOPOCTB, KOTOPYIO HaZo coofmuTh Texy
¢ TOBEPXHOCTH 3eMiaHn, 4YTo0hl OHO BEHINJO 34 Ipe-
feanl CoaneuHo#t cHeTeMHl (9T& CKOPOCTH HASHIBAET-
ca TpeThelt KOCMUUECKOH CKODPOCTLIO Up). Paccroamme
oT 3emau Ao Co.nnna R=1,5-10° xM, Macca Commna
M= 1,99 - 10° kr.

ABconioTHO ynpyrui yaap

AGcomorno ynpyriM yAapoM HA3BIBAETCA B3aBMOAEH-
¢TBYe, B PE3yNbTATe KOTOPOTO KHHETHYECKAA SHEPIrHA CHCTe-
MBI Tel He H3MeHAeTCA.
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NPUMEP PELUEHUA 3A0AMU

Onpegeaure CKOPOCTH NBYX MIAPOB MACCAMH M, H M, ODocae
npamoro afcomormo ynpyroro yaapa. CxopocTH mapos xo yxapa
COOTBETCTBEHHO DABHH U; H vy (pHC. 177, a), mocie yaapa U, H iy
(pme. 177, 6). Tpenunem Moxuo nmpenebpevus.

PeweHne. IIpaMeiv yaapoM HAZHIBAETCH BEaHMOALHCTBHE,
IPA KOTOPOM BEKTOPBHI CKOPOCTH JIEKAT Ha JHHHH, NPOXOAA-
nieil uepes ODeHTPE Mace (TAMXKECTH) Teld, B ZAHHOM cayduae vue-
pe3 HeHTPHI MADOE.

Tax Kax TpeHHeM MOKHO npeHeOpedh, & CyMMaA BHELTHHX
cHn (TAXKEeCTH M DEAKIMKA ONOPH) DABHA HYMIO, TO AAA CH-
cTeMBl TEN MOMKHO IPHMEHHUTH 38KOH COXPAHeHUs HMIYILCA!

mlsl + mgag = mlal + mzazo
I[Ipoenupya AMIYABCH Tea Ha och OX, sanminem
M) = Myl = —M Uy + Myliy. (3)

Cornacuo onpeaeneHuio aGCONMIOTHO yOpyroro yrapa KH-
HeTHYECKAA OHEePIAA CHCTEMH TeJ COXPAHAETCA, CAEAOBA-

TeJNILHO,

YpaBHeHEA (3) H (4) COCTABAAIT CHCTEMY JABYX YpaBHe-
B OTHOCHTENLHO ABYX HEHM3BECTHBIX ¥, M i, Pemmm ee cixe-
ayiomuM cnocobom. IlepemeceM Bce uneHH, copepiKaIime m,,
B JIEBYIO WACTb YPABHEHWS, & WIEeHb, COZep:xallue n,, B Opa-

BYIO YAaCTh:
my(v, + ) = myvy + uy), (5)

m@f = uf) = my(uf - v}). (6)

OueBHAHO, UTO U, ¥ — U, U Uy #— Uy, TAK KAK CKOPOCTH

IIAPOB NMOCKE COYAAPEHHA NONKHBI H3MEHHMTBCH.
Pasgenns papencTBo (6) ma paBeHeTBO (5), moxyaum

Uy = &)= Uy — Uy, OTKYAA Ug™ U; + Uy — U;. (7)

Pue. 177
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Hoacrasus u, B hopmyny (3), Halimem BLIpakeHUe AXA U;:

2mgvg + vy(my - my)
my + my

u1=

SHad u,, n3 dopmyan (7) onpexenum u,:

870.

871.

872.

873.

874.

875.

876.

877.

2mvy + vglimy - my)
my + my

3A0AM

Iloxaxxure, uro mocae mpAmMoro abCoNIOTHO YHOpyroro
yaapa Tena ¢ OAMHAKOBRIMH MaccaMu o0MeHHMBaOTCA
CKOPOCTAMHA.

OnpepenuTe cKOPOCTH MIAPOE nocje a6CONIOTHO yHpyro-
ro npaMoro yaapa. Macckw mapor paBsel 1 1 3 Kr, cko-
pocT Ao yAapa paBaml 5 m 2 M/c. PaccmorpuTe xBa
caydaa: 1) mapel ABMIKYTCA HaBCTpedy APYF APYTY;
2) oAMH lOAp AOTOHAET APYToil.

JBa miapa ABM)KYTCA HABCTPEYY APYT APYLY ¢ OAUHAKO-
BEIMH TIO MOAYJIO CKopocramMu. Onpesennre OTHOMeHHNE
cKopocTeil mapos mocie afconoTHO yOpyroro yaapa, ec-
JIM OTHOIIICHHE X MAacC paBHO 2/3.

Hlap Maccoit m, yaapaAeT 10 HemOABHIKHOMY IIAPY Mac-
coli m,. Cuauras BsammofeiicTsue mapos abCcoMOTHO yiI-
pPYyrHM, onpefenuTte, OIpH KaKOM OTHOIIEHMH mMm,/m, mo-
ABMKHBIH mrap: 1) norepaer Bcio sHepruio; 2) He moTe-
pAeT sHepruio,

IIpy KAKHMX 3HAYEHHMAX OTHOLIEHUA M,/m, apLl, ABH-
MyIUecs HABCTpeuy APYr APYrY ¢ OAWHAKOBEIMHM CKO-
pocTaMit, ODOCHAE NPAMOTO YAAPA PA3NETAIOTCA B DASHBIE
CTOPOHBI?

Onpegenure MaKCUMAJAbHOE 3HAYEHHE NOTEHIUANLHOMN
3HEPrMH NPH B3AMMOAEHCTBHH ABYX YUPYPHX MIapoB
MacCCaMH m, U Mm,, €ClNu WapH AeTAT: 1) HaBeTpewy Apyr
APYLY €O CKOPOCTAMM U; H U,; 2) APYT 3a APYTOM C Te-
MH Ke CKOPOCTAMU.

DnexTpoH, ABMRYInuiicA cO CKOpPOCTHIO U, HANETAET HaA
HEMOABMKHEIA aTroM. MaccH 2JIeKTPOHA M aToma COOT-
BETCTBEHHO PABHBI M, M m,, npudeMm m, K m,, lIpu He-
GoNbIINX 3HAYCHMAX JHEPTHH JIEKTPOHA €T'0 B3AWMO-
AefiCTBHE C ATOMOM MOMKHO CYHTATL abcoNioTHO ynpy-
ruM. Onpegenure 3HEPruio, KOTOPYIO NepefaeT 3JaexT-
POH aroMy.

IITapHk Maccoit m,, paBHOH# 1 KP, BACHT HA HUTH AJIH-
goii 0,5 M. Ero orKRIoHAI0T TaK, YTC HATH COCTAEBAAET
60° ¢ BepTHKaANBIO, H oTOycKaloT (puc. 178). Koraa on
[IPOXOUT IOJOMKEHHe DPABHOBECHS, TO yAapHaeT MIapHK

u2=
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878.

879.

881.

882.

884,

mMaccoll m,, pasHoli 2 Kr, ae-
KALIAMA HA KPa10 CTOJA BEICO-

- o
roit 1 M. Onpenenute, Ha Ka- my 7 80

KOM DACCTOSHMM OT CTOXA 7
yoajeT BTOPOH mapuk. -
Onpeaenure, HA KAKOM MAaK- it

CHMAJILHLIE YIOJ OTKJIOHUTCH

HATH HOoclie ygapa (cM. 3afga-

gy 877).

HAemxxyinniica map Maccoit m,

vaapser 0 HenOABHXHOMY

mapy maccoi m,. B peaynn-

Tare aroro alcoaioTHo ynpy- Pnc. 178

TOr0 NpAMOI'c yAapa map

Maccolt m, norepan 3/4 cpoeit KHEeTHYECKON 9HEPTHH.
YeMy pPaBHO OTHOMIEHEE MACC IIAPOB?

Mau maccoi 1 kr, Jersmiu# ropU3oHTAABHO €O CKO-
pocthio 6 M/c, yaapaerca of skpaH, croanmuii Ha Te-
neXKe M HAKJIOHEHHKIH moj yriom 45° K ropHsoHTY.
Macca renexxkn ¢ sxpanoM 10 xr. Onpenenure, Ha Ka-
KYIO BBICOTY IOAHHMETCA MAY IOCJe yAapa. ¥IAap CIH-
ralitre aGconrorHo ynpyruMm. Tpermem mpemeGpernre.
Bo cKoabKO pas YMEHBINHATCH CKOPOCTh ATOMA PeJIHA
IocAe YOPYroro CTONKHOBEHHMA ¢ HENMOABMKHBIM ATOMOM
Bopxopoaal Macca aToMa BOZOpoAa B 4 pasa MeHBIIe
MACCHEI ATOMA TeIHNA.

dBa raafIKNX YOPYrux mapa paguycoM r JIeKaT, COnpH-
Kacafck APYr ¢ APYroM, HA IMafROR TOPRIOHTANLHOM
mnockocTA. Tpermit ynpyruii map paguycoM 2r, CKOJb-
3AMUA CO CKOPOCTEHIO U, YAAPAET OAHOBpeMeHHO 0fa ma-
pa (puc. 179). Onpegennre ckopocTs GONBIDOre mapa
nocne yaapa. IIapel caenaHbl M2 OAHOTC MATepHANA.
Jdsa ynpyrux maprra OAHHAKOBONH MacCCH RANETAIOT
ApYr Ha ApYra CO CKOPOCTAME Uy M U, OOA YIVIOM ¢ H
pasneraTca nocae abcosioT-

HO YNpyroro yaapa co cKo-

POCTAMH Uy U U, IOZ yriaoM f.

Onpeaexnnurte yroa f. -
JorasknTe, YTO HOCKE yOpy- i _
roro CrOJKHOBEHHH IDAPOB

OXMHAKOBON MACCH, OAMH H3

KOTOpPHX GBI HeNOABHIXEH, B

cIydae HeOpAMOIo yAapa OHH
paaixeTraioTca moa yraom 90°. Puc. 179
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B rmapoMexaHHKe M3y94l0TCH
F S YCIOBHA PABHOBECHS M JBHIKEHHSA
! MUAROCTH, Xors mioboe Teno co-
- CTONT H3 MOJIEKYA H, CHeA0BATENb-
n HO, ANCKPETHO, B THAPOMEXAHHKE
-L/ 7 DPACCMATPHBAIOTCH OGLEKTH TAKHX
F - - pasMepoB, NOpH KOTOPHX aToMH
AUCKPETHOCTHI0 MOXHO TpeHe-
Pnc. 180 6peur. OZHMM U3 OCHOBHEIX NOHA-
TRt THAPOMEXAHWKM ABIAETCA
naBJXcHHE, ane.nuu B JKHAKOCTH HEKOTOPYIO HOBEPXHOCTH
(puc. 180), S — ee mnomane, BEKTOP' 7 — HOpPMajgk K Hed.
B ofmeM chayuyae HA Hee MOKeT AeiicTBOBATE cuna F, manpas-
JIeHHAA IOf YIAOM O K HOPMANH. Pasnoxmum sTy CHIY HA ABe
cocrasnAomue: F, n F, (KacaTeJIbHYI0 H HOPMAJBHYIO K IO~
BEDXHOCTH).

B XuUAKOCTHX OTCYTCTBYET CHJIA TPEeHHA NOKOA, MOSTOMY
CKOJIb YFOXHO MAaJasi cuaa F. BRISHIBaeT NepeMellleHne XHA-
KocTH. B ciayvyae >KHAXROCTH, HaxXofjAme#cA B NOKoe, Kaca-
TeJbLHAS cocTaBaAoman F_ papaa mynio. KacarensHas cocTas-
AA0IIAA OIpefelfeT CHAY BASKOrO TpPeHHA, BOSHHKAIOIIYIO
MeXRAy CAOAMH MHIKOCTH, ABMKYLIIMMMCA IPYI OTHOCHTENL-
HO APYTa ¢ PASHBIMHM CHOPOCTAMHU. JKHAKOCTE CIUTAETCA HEe-
ANBHON, ecHM CHIAB BA3KOTO TPEHHUA MAJLI U HMH MOXHO
npenebpeus. B AByx cenyuafax, a MMEHHO KOrfa SKHAKOCTL Ha-
XOAUTCA B INIOKO2 M KOrga BHA3KOCTE OTCYTCTBYET, CHJiA,
ReHCTRYIOIAA HA BBEIAEJNEHHYI0 NOBEPXHOCTb, HMEET TOJBKO
HOPMAJIBEYIO COCTABJAIYIO, T. €. HAIIPABJIeHA NePOeHINKY-
JAPHO TOBEPXHOCTH. JTA CHJIA HASHIBASTCHA CHJON NABJCHHA.
Cuna naBneHHs TeM Oonmmie, 4eM GOAbLIEe NAOIDaAR NOBEPX-
HOCTH JEHAROCTH., UTOOH HCKAIYHTE 3ABMCUMOCTbL CHJLL OT
IJICIZAAN, BBOAHTCA (H3MYecKAdA BeAWYNHA, HA3hIBAeMas
AABNCHHEM,

JaBneHne onpeAeadacTCa OTHOWICHHEM MOAYJIA CHJIBI F K
IVIOIMARK NOBEPXHOCTH S, HA KOTOPYIO 9Ta CHJA AEHCTBYET:

5
p '

JaBpneHHe MOMKeT H3MEHATHLCA TDH Hepexofe OT OLHOH
TOUKH MHAKOCTH K Apyroii, W, ciIefoBATENbHO, AABJEHUe SB-
agerca GyHKnmMer KooppuHAT X, Y, 2 — pl{x, y, 2). Jaa om-
peneneHnsa ZaBaeHUs B safaHHoll Touxke M (pmuc. 181) Gepem

1BexTop 7i — eAMHMIHEIH BEeKTOp, HAIIPABJCHHLINE MePNeHINKY-
JAAPHO (IO HODMAJE) K IOBEPXHOCTH,
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alleMeHT HOBepPXHOCTH (AS — ero mao- AS
mAZL) X HAXOAMM AaRJIeHHe KAK Mpexen ﬂ
oTHomeHnA cunwl F, ¥ AS npu AS — 0: -/
b= %,npnqeu TouKa M pomxHa npH- Fy
HARAEMKATDL AS. Puc. 181
' 3axon Ilackana: BHelllHee FABJIeHHEe, ODOM3BORMMOE HA

HOBEPXHOCTE XHAKOCTH, NepeAseTca € 0 BCeM HANPAB-
¥ jgeEHaM Oe3a NMaMeHeHUA.

Momxuo chopMynupoBaTsh 3akoH Ilac-
KaJjiA mo-ApyroMy, a MMeHHO: JaBJeHHE,
onpexesrfAeMoe B AAHHOH TOUKe MHUAKOC-
TH, He 3ABHCHT OT OPHEHTAOMH BHOpaH-
HOTO B Heil sIeMeHTa MOBEPXHOCTH. —f -

29T0 03HAYAET, UTO KABJEHHE B TO4Y-

Ke A OyJerT pABHO DABNCHHUIO HA CTEHKY
CcOCYZAA B TouKe B, TaKk KaK AaBJeHNe B Puc. 182
ofeNx TOUKAX oUpeAenseTcT CHJIOH TdA-
JKECTH KHIKOCTH HAZ ypoBHeM AB (pme. 182). Ecau B oT-
KPHITHIA COCYA HANHTA KHAKOCTb, TO AABIE€HHEe B TOUKe A On-
peAenmTesa KAK cyMma armocdepHoro JaBASHHSA D, U AaBne-
Hua p cronGa XUAKOCTH HAA YpPOBHeM AB, KOTOpOE DABHO

-
-

- mg _ phSe _
p=TE = = pgh. ®)

3aech S — nromagb OCHOBAHWSA COCYAR, P — ILIOTHOCTH MHZ-
kocTH. JlaBneHue p= pgh Ha3KBAGTCA THAPOCTATHYCCKHM
AABJEHNEM.

Hrawr,

Pa= pant + pgh‘

3axon Ilackana nmoasosser o0bACHHUTHL AelicTBHe yerpoit-
CTBA, NCIOOJB3YEMOTO ANSA NoaydeHUs GOALIINX CHJ, HA3LIBA-
€MOr0 THAPABAHYECKHMM mpeccom. l'mapaBnuueckuit mpece
COCTOHUT M2 JABYX NHUIARHADPOB
PASHEIX AHAMETPOB, CHH3Y CO-
eAUHeHHKIX TpyOKoit (puc. 183).
OfosHauum naomafgs Gonemioro
cedeHus S,, Manoro — S,. B co-
CYAR HAJIUTA JKHUAKOCTD, CBEPXY
HAXOQATCHA ABA NOopmHA. IaBne-
HuAa DoA oboMMm DOpMIHAMH
paBHel. Ecam Ha Manamit nop-
meHs peicreyer cuna F, = pS,,
TO AJA YyAepxaHHA OOABIIOTO

Pnec. 183
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OOPIMHA B PABHOBECHHM HA HEro AOJIKHa AeficTBOBATL cHJA
F, = pS,, npu sToM

E.5
5

F,=F,3
1 2 S *

T. €. ciaa F, 6oaswe F, Bo cTOMBKO pas, BO CKOJEBKO pa3 OJ0-
mane S, 6onpwe S,. 3amernM, uro F, m F; — cuinl aaBie-
HUA XHZKOCTH Ha nopmuu, F; = -F,, F, = -F,, C noMombi0
IMAPABAAYECKOro npecca Manoit cuaol MOMHO VAep)XKHBaTh
TAMKENBIE TPY3bl UaN gelicTBoBaTer GoabmimMu cuaamu. Iloay-
Yas BLIMTDHII B CHJEe, MBI He BHHTPHIBaeM B pabore (30J0-
TO€ NPABEAO MEeXaHUKH).

IlycTe manmiil mopireHs NepeMelmaeTc Ha hy,, TOrAa CHNA
F, copepmaer paboty

Ay = Fahy = pSph,,
cuna F, copepmaer pabory

KuarocTh Hec)KMMaeMa, NOITOMY O0beM, BHITECHEHHBIMH
MaJhM TOPIIHEM K3 COCYAA C MAJLIM ceYeHUeM, PaBeH yBe-
audenno ofbeMa B cocyle ¢ GONBIINM CeYEeHHEM:

S, = h,S,.
M CregoBaTeNbHO, MBI IOKA3ajJM, 4T0 A, = A,.
% Ana uamepenns arMocdepHOre ZapjeHHA
Toppuuennn maobpen oputop (pue. 184), xo-
ko Tophli Haspan pryrubiM Gapomerpom. ime-
HAA CTEeKJAHHAA TPYOKA 3aNOJMHAETCH PTYTERIO
A ONYCKAETCA OTKPBITHIM KOHIIOM B COCYX C
PTYTBIO, YPOBEHBb PTYTH B TPYOKe onycKaeTcsd,
U B BepxHed vwacTH ofpasyercda BakyyMm. Cumy
TAMECTH OCTABIIEroca cToab0HKa B TpybOke
KOMIIeHCHDPYeT CHUaa aTMocdepHOro JaBjeHHs.
Pne. 184 TaxkuM o0pazoM, JaBJeHHe CTOJOHKA PTYTH
BbIcoToft 760 MM pasHO arTMochepHOMY.
AtmochepHoe HaBAeHHe — 3TO THAPOCTATHYECKOE RaBJIEe-
HuAe ¢cTON0A BO3AYXA, KOTOPOE DABHO AABJSHMIO CTONOGHKA PTY-
T BBicOTON Ky = T60 mMmM:

Parx = Ppu&fto = 1,36 - 10* xr/m® - 9,81 M/c® - 0,76 M =
= 1,013 - 10° ITa.
Boaee pacnpocTpaHeHHNM NpaGOPOM AN R3MePeHAS HAB-

JAeHus ABAsercsa Sapomerp-aneponi. CTpenka B HeM NIpH-
KpeILIEHA K KPBHIIIKe KOPOOKH, H3 KOTOPOH OTKAYAH BO3AYX.

&

OTKYAA
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Crenxr KopoOxu rumb6rue u MOryT medopMupoBaThCA TEM
cHIBHee, YeM GoXblle AaBieHHe.

®opmyaa (8) moxaswBaeT, YTO JABJICHHe HA PASHHX YPOB-
HAX B XHAKOCTH pasaudHo. BenexcTeBHe aTOro Ha TeNo, No-
TPYKeHHOE B KHAAKOCTh, JeHCTBYeT BHITAJKHBAIOINAA CHJIA,

' 3axon ApxuMena: Ha Teno, NMOrpy:KeHHOe B JKHIKOCTD
! HIHM Ta3, ZeHCTBYET CUJA, PABHAA BeCy BBITECHeHHOM >muz-
KOCTH.

IIorpysuM B 3KUAKOCTE IILIHHAD A
BBRICOTOI /i B IUIOIOAALI0 OCHOBAHHA s 1
S (pmc. 185). Oasnenme Ha rayou- I ,
He h, paBHO F

Pl = pam + pghl’ 3 5 hﬂ

a Ha raybume h, 7.
P2 ™ Paru T P&R,. [ i L

Cunnl paBAeHndA, AeHCTBYIOIDHE HA
OCHOBAHMA DHUINHAPA, PABHH

Fi= D18 = Dy + P&H))S, Prc. 185
F,=p,8 = (Poeu + P8HRY)S.

CyMMapHas cnja JABJE€HHA HA GOKOBYI0O HOBEPXHOCTH BCJEH-
C¢TBHE CUMMETPHY DPaBHA HyMO. OTCIONA Pe3yJIBTHPYIOIIAS CH-
JIa AaBJ€HHSA, AeHCTBYOMIas Ha OHAJIAHAP,

U paBHA BeCy BHITeCHeHHOHN muaxoctu (V = hS — obmeM BHI-
TECHEHHOH JRHAKOCTH). 9Ta CHNA HAZHIBACTCH BEITAJIKHBAIO-
meit cunoir F ..

OfpaTHM BHEMAHHE HA TO, YTO BHITAJIKABAIOIIAHA CHJIA
pPaBHA BeCy BLITECHEHHOH JXHAKOCTH, A& He CHJe TaxRecTH. Ec-
JH COCYR ¢ KMAKOCTBHIO OyfAeT IAZATH C YCKOpeHMeM chodon-
HOTO NafileHud, TO BePpXHHe CJIOHM JKHAKOCTHE He GyAyT JaBHUTh
Ha mmxume n F, . Gyzer pasna mymo. Ecau e, maoGopor,
cocyx OyayT mOAHUMATH BBEDX C YCKODEHHEM 4, TO BRITATKH-
BAIOLIAA CHJa, AeHicTBYIOINAS HA IMIMHADP, GyAeT paBHA

Fon= pV(g + a).

Touyxka ODpAXOKEHUS BHITAJKABAIOLMIEH CAIR HeoGA3aTeNk-
HO AOM'KHA COBNAZATL C IEHTPOM TAMKECTH TeJA. BHITaaxkme-
BAIOIlad CHJIE NPHJIOKEHA K TEJY B TOYKE, cosmagaomelt ¢
IEHTDOM TiKecTH O0beMa BLITECHEeHHOH KUAKOCTH, ITY TOHU-
KY HA3bIBAIOT MeHTPOM aaRaenMa. IIpy morpyReHmH Teaa
AUHNH AEeACTBHA CHIKW THMKECTH ¥ BLITAJKHBAWOIMEH CUIL
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F BREIT —
p ‘\F'!HT

Al,c _.n
— 4 Y fm
Fr
"-ﬁr ET
a) 6)
Pue. 186 Pue. 187

He Bcerga copnajawT (puc. 186, a). Ilyere C — Touka npn-
JOMKEHAA CHUABL TAXKECTH, AeHCTBYOme Ha Teno, A — TOUKa
NPAJIOMEHNA BHITAIKHNBaIOMell cuam (cmaa Apxmameza). Cym-
Ma MOMEHTOB 9TMX CHJI OTHOCHTEJHHO JII0G0H OCH BpailleHHA,
NepONeHAUKYIAPHON ILJIOCKOCTH YepTerka, He paBHA HYJAIO.
Tax KAK B XHMAKOCTAX HET CHJLI TPeHHA MNOKOA, TO HOX
JeMCTBHEM BTHX CHJI Te/J0 HAYHET IIOBOPAYNBATHLCHA B AKHUAKOC-
TH A0 TeX Nop, NOKA CHAHE He OYAYT HATIpABJEHEl BOOAL OX-
Holt mpamMoit, Torga cyMMapHBEIl MOMEHT CHJ CTaHET DABHEIM
myxaio (puc. 186, 6).

PapuogelicTeyoman BHTAMKABAIONICR CHABI M CHIE TA-
$KeCTH HA3ZHIBASTCH MOABeMHONM cHuoi. Ecau niaoTHOCTh Texa
p Gosblle NAOTHOCTH KHUAKOCTH Q,, TO BEITAJKHABAIOLIAA CH-
Ja F, . MeHbIOIe CHJIE TsxeeTdH F: F < F, p,. < p — Texo
ToHeT. [logBecuM TeNo HA NPYXKHHE H OHOMECTHM CHCTEMY B
Ty MHAKOCTL. Ha Teso GyAyT HeiiCTBOBATH CHJIEL: TAMKECTH,
BRITAJIKUBAIONMIAA M HATAKeHHd npyxuHM (puc. 187). Toraa

F,=F,.tF,

rge F, — cuna HATSO>KeHRA OPYKHHEL. Bec Tena ompeaenser-
¢ CHJNIOM HATAKEHHUA NPYKHUHEL

P=F - F, .= mg-p,Vg.

Ecan nnoTHOCTh Tena paBHA NIAOTHOCTH HHAKOCTH, TO Te-
J0 HAXOZAMTCA B COCTOAHMHE Ge3pasNHYHOrO paBHOBecmrA (cmia
HATAKEHHA paBHA HYJIO):

Foue =™ mgs P = P-

EciM e NJAOTHOCTH TeJA MEHBINe ILIOTHOCTH KUAKOCTH,
TO BRITAJKHERAOIOAA cHiaa Ooapime CHIE THAMKECTH:

Four > Foo puVE > V2.

Onsa Toro 4TobH Temo YAeprxaThb nox Bogodt, AOJNKHA
AeHCTBOBATEH BHEIIHAA cuia, TeNo B 3TOM caydae MOMKeT Ha-
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XOANTHCH B PABHOBECHH, €CJIA OHO He IMONHOCTBI) HOTPYKeHO
B JKHAKOCTbD.
Vcenosne pasHOBECHSA:

Flur= Fy pY 8 = pVs,
rae V, — of’beM NorpyseHHON B RUAKOCTE YaCTH TeJA.

NPUMEPLI PELLUEHUA 3AA0AM

1. B coo0mamuxcs COCYAAX pas-
HEIX JHAMOTPOB HANOIHTCH PTYTE.
IMocme Toro Kax B fonee yakuii co-
CYA HAJHAH croal Macaa BLICOTON
hy= 60 cm, ypoBens pTYTH B mEApO-
KOM COCYAe NOBBICAIICH OTHOCHTEb-
HO HepPROHAYANBHOIO NOJOXEHHHA
AA Ba H=0,7 cu (puc. 188).
Onpeaenstre ormomIenHe Ana-
merpos D/d coofmaommxes co-
CYZOB, eCNH [AOTHOCTE MAacia

15 e

Pu = 800 Rl‘/ns, MICTHOCTE PTYTH
Pw = 1,36 - 104 RI‘/MS. pamare Puc. 188
g = 10 m/c?

Pewe nne. U3 saxona ITackansa ciegyer, 9TO OAHOPOAHAA
SKHAKOCTH B coofImaomuxcsa COCYAaX YCTAHABIMBAETCH Ta-
KuM 00pa3oM, 9TO A8BJeHNA BO BCEX TOUKAX I'OPH3OHTANBHON
IOBEPXHOCTH OAHHAKOBEI M BEICOTH CTONXGOB MHIKOCTH B 060-
HX cOoCcyZaX OANMHAKOBHI. Ecam B OAHH H3 COCYAOB HAMNHTH
HKUAKOCTE APYrofd ILIOTHOCTH, He CMeIIUBAIONIVIOCA ¢ nepsoif,
TO BBICOTHI CTOJ00OB JKHAKOCTH B COCYAaX OYAYT DASIHYIHEL.
JaBllende Ha rpaHUNE ABYX KHAKOCTeH B IepBOM cocyae M
JapjleHHe REAKOCTH BO BTOPOM COCYAe HA TOM ¢ I'OPHIOH-
TAJBHOM YPOBHE NO/KHE! OHTE PABHEI.

B yakom cocyde ypoBeHs PTYTH HNOHHSWIACA HA h, B mm-
POKOM moBhicmicA Ha H. SanumieM yCJIORHe DaBEHCTBA AAR-
neaun#f gna ypoeus BB’

Puhol = p(h + H)g,
orKyxa
h+H=b p—fde_p
Por Por

JHuakocTs Hec:xuMaeMa, o0beM DTYTH, BLITCCHOHHBIN M3

Y3KOr0 COCYyZa, paBeH 00BeMy PTYTH, BOIIEAIIEeMY B HIAPO-
KUE cocyA, T. e,

h—”:—2= H_"fi wim hd® = HD?,

L]
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OrHOmEenne AUAMETPOB COCYAOB
D_ P JELL'Q -1=2.2.
d H\p, h

2. OnpenennTe NIOTHOCTH OAHROPOAHOrO TeJAA, BeC KOTOPOro B BO3-
ayxe P, = 10 H, a B Boge Py = 6 H.

Pewexune. IlnotHocTs TeNa paBHA p = % CrnenoBaress-

HO, AJA ONpeHeNcHAA ¢ HeoOXOAMMO 3HATH MACCY TeéNa M ero
obwem V.
Cunofi ApxuMeaa B BO3AYXe MOMKHO nperebpeus (P, K p,),

moatoMy P,=mgum = 4
3

B Boze Ha Teno AeHCTBYIOT CHJBI: THMKECTH, HATMKEHHA
(paBaas Becy Tena) u BeITankupBamiuaa (Apxmmezna)
(puc. 189). Veaorne papHOBECHA 3alUINETCA B BHJE

mg +F, . +F =0.
/7774777 B npoexunu Ha ock OY

FH+ Fsm_ mg = 0’
4 Fy OTKYZA
Cbm F,= P,=mg — pgV = P, — pgV.
O6peM Tena paBen
- vai-f
VF, X
Takum obpasoM, p= _Bne
Puc. 189 &H-B)
= —P]&—;
- R-5
N 3
p= 1‘14_1“. =2,25.10% (xr/m).
(0]

3. Tomraa WAJOUEA, IVIOTHOCTH KOTODROH
Fawy, o A0 p. = 750 Kr/m® OOHEM KOHWOM ONMymeHA
4 B BOAY, 4 APYTHM WAPHHPHO 3AKPENACHA
(puc. 190). Kaxas vacrs ZXMHL NaJOYKH
HAXOAHUTCA B Bome?
m3 Pewenne. Ha manouxy nelicTey-
& IOT CHeRVIOIUE CHALL TAMecTH mg,
Apxumeaa F,,, ¥ pPeaknuu ONOPH B
Puc. 190 MEeCTe 3aKpellyieHHd OAHOTO KOoHua N,
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OfparnM BHNMAHVWE HA TOYKHM NOPWIOKEHHSA NEepPeUMCIeHHBIX
cua. Cuna ApxmmMeza onmpejenderTcd AJAMHEON NOrpy:xeHHON
YACTH TAJIOUKY I;, ¥ TOUKA ee NIPHJIOKEHHMS COBINAAAET C OeHT-
POM TAYKECTH BHTECHEHHOTO 00heMA BOAKI. YCJIOBMe paBHOBe-
cena nanoukE — anrefpanvecKas CyMMA MOMEHTOB CHA OTHO-
CHTEABHO OCH, HmpoXxoaameil vyepes ToOuKky O, paBHA HYJIIO:

mgy cost — F,(l — d)coso = 0,

m=pSl, F__ = pSlg, rae S — naomagb MONEPeYHOro ce-
YeHUS OANOYKIH,

Wrax, p,Slgs — p,SLa(l- 1) = 0,

i;-=1i ’1-%:-; %l-li 1-0,75 = 1 + 0,5.

QOuesugno, uro l, < l, cregoBaTennLHoO, L = 0,5,
i

ol 2 LY _ ot A
=t - phl + ppg = 0, mam [-}T 2_‘1+E 0,

4. Bec nycToTenoro Meauoro mapa B sozayxe P, = 178 H, a B Bo-
ze P; = 14,2 H. Onpeaeante of/heM NOAOCTH, eCaAH IICTHOCTH Me-
ma p, = 8,9 *10° gr/n®,

Pewenue. B sosayxe Ha map AeHCTBYIOT ABE CHMJIH
gmc. lgl, a): cina TasxkeeTn F, = mg H cuna HaTXKeHAS
F,, = —P,. S3anpmeM ycJoBHA¢ PABHOBCCHH:
?nl + mg =0,
HAH B NPOeKIUH Ha ocx OY:
F,,—mg=0,
P mg = prug ’

LY i
rae V, = v o6neM cTe- O 7
HOK_luapa.
B Boge na map peiicTByior
TPU CHABL: CHA4 TIKECTH
F, = mg, cana HaTAMXeHUSA mg

F_ ;= P, 1 BRTAJIKHBAIONIAA
cuna F,. (pme. 191, 6). ¥Ve-
7OBMe PABHOBECHS IUapa a) o)

F,+ mg +F,_, = 0. Pre. 191
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9T0 ypaBHeHWE B IIpOEKIHHM Ha och OY mmeer Bup
FH2 + Fm'r - mg = 0’ Pﬂe Fm == p;(Vno,l: + Vx)g’

v

o — O0BEM moJIOCTH B Inape.

Torma F,,, = mg — Py = Py~ P, = p(V +Vu)g'=

= p,(Vm +£,1;}z

non

_178-142 _

178  =1,6-10™ (1.

Mmour

10% .10

FBLITII‘IHX - -

6)

Puc. 192

8,9-:10%-10

5. Bpesno BucotToli b M nnomannio mo-
NepevHOT? CcedeHMHa S NOrpy&aT 3
BGAY B BePTHEAJALHOM MNONOMKOHHH
(pue. 192, a). Onpeneante patiory, KOTO-
PYIO COBEPIIAST BRITANKHBAIOIAA CHIXA
IpA NOJAHOM NOTpy:xeHHMN (peRHA.

P e w1 8 H M e. BrTanKkuBaioman cHiIa
0o MOAymo paBdHa F, .. = p.eSx, rae
x — rny6uHEa mnorpyxenms OpeBHa.
Beamauna x usmenaerca or O mo A,
M COOTBETCTBEHHO BHITAJKHBAIOMIAH
cHlia, ,ueﬁc'raglomaa ua GpesHO, H3-
menserca or 0 go smavemma F, . ... =
= p gSh. Ha pucynke 192, 6 naobpa-
sKeHA 3aBMCHMOCTE BBITAJNKHBAIOTOER
CHJIBLI OT PAYOHHEI morpy:xeuus. Pa-
GoTta aToll CcHJAK paBHA IIJOLDATH
3AMTPHX0OBAHHOIO TpPEeyroAhLHHKA |
ONpefeNAeTCA BHIpaKEeHHEM
A =-F B _BSHE

BBIT max_2' 2

3HAK <«MUHYC» O3HAYAeT TO, UTO
BHITAJIKMBAKOIIAS CHJIA HAIPARNEHA B
CTOPOHY, IPOTHBOIONOKHYIO IepemMe-
menr., B crayuae noarema OperHA
BHITAJIKMBAIOMAA CHJA coBepuiaeT
MIOJICYKHUTEJBHYI0O pabory.

SADAYH

885. B uMAHHApPUYECKHH COCYA HAIUTHI PTYTE H BOJA, TIPH-
YeM X MaCCH OAMHaKROoBrl., OfuIaa BeICOTA CTOAGA YKUA-
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kKoctn 1 M. Onpeaenute gaBjeHAE KHAKOCTH HA KHO CO-
cyza. Ilroreocts pryru 13,6 + 10° xr/m®.

B oTXpHMTHIH COCYA HaJUTH BOAA M KePDOCHH, MACCHI
JKUZKOcTe# oxamRaxkoBn. O6Imaa BeICOTA ABYX CJOEEB
smuaxocreit 1,125 M. Onpegenure gaBneHHe Ha AHO CO-
cyza. Tlnoraocts xepocusa 800 kr/m°. ArmocthepHOe
aasnenune 1,013 « 10° I1a.

Onpenenare ONIOTHOCTE OAHOPOZHOI'O Teaa, BeC KOTOPO-
ro B Bozayxe 10 H, a B soge 6 H.

OnpenenuTe Bec Tela B BO3AyXe, €CJIH H3BECTHO, 4TO B
Boge Bec ero pasen 10 H. O6nem Tena 0,5 a.

Iilapuk, moagBemMeHHbINH Ha NPY:KUHE, OINYCKAIOT B BOAY.
PacTsaskeHEHNe NPYXHUHE YMeHBIMAETCA NPH 3TOM B
1,5 pasa. BHUYMCcAUTE NAOTHOCTh MaTepHana IIapDHKA.
Hepepanumit ky6ur, pebpo xoroporo 9 cM, niuaBaer B
BOZe, Ha 2/3 cBoero o6beMa Norpy’xeHHult B Bogy. Om-
PEIeNHTEe MACCY Ipy3a, KOTODRI HAAO DONOKATE Ha KYy-
OuK, YTOOR OH NOJHOCTBIO IIOTPYSHICA B BORY.

Ha rpaaune gByx KHAKOCTEH NAOTHOCTAMH P, H P, ILAA-
paeT mAa#ba MIOTHOCTHIO P (P;<P<pg). Beicora maktm A.
Onpenennte raAyOHHY €e NOTDYXKEHRSA BO BTOPYIO KU~
KOCTB.

OpHOpPOmHOE TEJI0 IIABAET HA NOBEPXHOCTH KeDOCHHA
TAK, 4YTO OOBEM NOrpy/XeHHOH 4YACTH COCTAaBAAET
0,92 ofbema Tena. Onpezenure, Kakas uacTh obbeMa
6ymer morpyskeHa, ecIM OOMECTHTL TENO B BoAy. LLmoT-
HOCTH BOJH ¥ KEDOCHHA COOTBETCTBeHHO paBHH 10° n
800 wr/m°,

B craxan xo KpaeB HanuTa soja. Onpepesure obbem BO-
IBl, KOTOPAA BBUILETCSI U3 CTAKAHA, €CJAM B Hero omye-
THTBh Teao Maccoil 20 r. IlnmoTHOCTE MaTepmana TeNAa
800 RI'/Ms. Kaxaa uactTh 0/beMa TeJA OPH 3TOM IOTPY-
JKEeHA B BOAY?

Hepepannuiit kvour (p = 850 Kr/M°) niaasaer B BOJAE
{p, = 10® kr/M%). IoBepx BoAB HAKMBAIOT CIOi Macia
(p. = 800 xr/M°) Takr, uTO KyOMK IOJHOCTBIO MOIPYRA-
eTcd B XHEAKOCTE., OnpefesinTe TOJOIAEY CA0A MACJA,
ecyn aauHa pebpa kybuxa 10 cm.

HeGonpmo#t npobxoBelii mapmi MOrpy»kaioT B BOAY HA
rayouEy 1 M B ornyckaroTr. Ha RaKy0 BBICOTY HAK IO-
BEPXHOCTBIO BOAL noAcKkoUHMT Iapur? IIoBepXHOCTHEIM
HATAMCEHHEM M CONPDOTHBJIGHHEM BOABR nNpeHelpermre.
Ilnorrocts npobrm 2 - 10° kr/m°,

Bpycok cmenaH M3 cnonaBa KeJesa M HHKena, Omnpe-
EeNluTe HPOLEHTHOe coiepsKaHUe CILIABA, €CJH H3BeCT-
HO, 4T0 Opycox BecHT B BO3ayxe 33,52 H, a B BOge
20,6 H. IlnortrocTs menesa 7,8 + 10° kr/M®, mmxens
8,8 - 10° kr/m>.
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898.
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901.
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903.
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Ceasa Mmaccolt 73,5 kr, aammoit 10 M ¥ naomAZEI mO-
nepeyHoro ceuenus 10 cM® mONMHOCTEIO MOrpyeHa B Bo-
Ay. Kakywo munnMansHyio pa6oTy Hazo COBEPIINTH,
YTOOL! BRITALOHUTE €€ U3 BOABI?

Teno niaBaer B BoAe TAK, WTO IOA BOAOH HAXOAMTCA IIO-
JOBHAHA ero ofreMa. C KAKAM YCKODeHWeM HaRo nepe-
MeINATh COCYA BBEpPX, UTOOHI Tel0 IOJHOCTBLIO MOrPy3H-
J0Ch B BOAy?

IMMapuk BcnALIBAeT ¢ DOCTOAHHONR CKOPOCTBIO B YKAAKOC-
TH, NJAOTHOCTE KOTOpol B 4 pasa GoJabllle IITOTHOCTH Ma-
TepHafa mapuHka. OupemesHTe CHAY CONPOTHBICHUA
AAKOCTY NPH ABHIKEHHH B Hell IapHKa, CUHUTAA ee
mocrToannoil. Macca mapuKa 10 r.

Jipgmea naomanso 1 M° u Toamgunoit 0,4 M naasaer B
Bose. Kaxyw pafory mazo coBepmInTh, uTobnl ee mou-
HOCTBIO IIOTPYSHUTE B BOAY?

Cocyn ¢ MHAKOCTHIO NBMMAKETCH FOPHUBOHTAJILHO € YCKO-
peareM a. OnpefenniTe yros HAKJIOHA IOBEPXHOCTH
SMHAAKOCTH K FOPHIOHTY.

B oaun u3 cooBIIAIINKXCA COCYAOB OANHAKOBOTO Cede-
HEA HAJIATA BOAA IJIOTHOCTRIO p,, B APYroil — mMacio
ILAOTHOCTBIO P,. Ha kaxoe paccrosiHile HepeMeCTHTCS
TPAHUIIA Pa3fea MHIKOCTeH B IODHIOHTANLHOW TPYG-
K€, COeAMHANMEN COCyAH, eC/IX HA MOBEPXHOCTE BOABI
HAJMHTL Cnoifl aToro sxKe macna ronmmuHo#t A? Tlnmomane
fIONIEPEYHOr0 CeYeHHA rOpH3oHTANbHOR TpyOKH B &k pas
MeHbIUe NIOLWIALN OONIepevYHOr'c CedeHHA COCYOOB.

Ilpn nogweme rpysa Maccolt m = 2000 xr ¢ nmoMowero
FUIPaBINYECKOro nmpecca satpadena pabora A = 40 II:x.
IIpm sroM Manwiit nmopmens cgenan n = 10 xozos, me-
peMemasce 3a OaAH Xxof Ha B = 10 cM. Bo cKoabko pas
naomazRb cedernua Goapnioro mopmiHa GoAablme MIOIIAAU
CeYeHHA MAaNoro?

IInomiazy momepedYHHMX cedeHWii mopmuell ruApaBIUIec-
KOro mnpecca, 3ANOJHEHHOrQ BOAON, PABHHI COOTBET-
creerHO 100 u 10 cm®, Ha 66npmuit mopmens noMema-
ioT rpy3 maccoit 2 xr, Ha KaKkyl BBICOTY TOXAHMMAETCH
IIpHA 3TOM MAJLIN nmopuieHs?

Harnesne cmecu rasos. 3akoH [lansToHa

Ecnau B cocyae BMEeCTEMOCThIO V' HaXOAHMTCA CMeCh IAas3oB,
TO AaBJIEHNE CMecH oNpeneasierTca saxoHoM lainbrona.

dakon JlansTOHA: DABJeHME CMECH TAa30B PARHO CYMMe
s DAPUWANBHHEX xapieHm#: p = p; + pp+ . + p,.
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HapunansHoe ZaBjeBEMe p, — JaBjleHue -l KOMIOHEHTHI
cMecH, ecniH Ol OHA 3aHMMANA Bech 00bEM, T. e.

=M

rae m;, ¥ M,— Macca ¥ MoaspHad Macca i-if KOMOOHEHTHI
cMecH cooTpercTBeHHO. TaxnmM obpasom, ecam B cocyAe HAXO-
AATCA CMECh 7i PAsIUYHBIX rasoB, TO

- ~BT & m
p=1XH V;%M,

Tak xak % = p,— IUIOTHOCTDL i-H KOMIOHEHTHI, TO

= RT %
p= 121 Mg

ATmochepHOe NaBICHHE TaKKe oOmIpenexserca cyMmmoi
NADIMANBHEIX AABJeHHHA KOMIIOHEHTOB, M3 KOTODHIX B OCHOB-
HOM COCTOMT BO3AYX, — KHCAOPOA&, YIMEKHCIOro rasa, a3o-
T4, MAapoB BOAKIS

= (P M My my |RT _ m RT
Par (Ml M, M3+M4 V M, V'’

rae my, my, my, m, 8 M,, M,, M,;, M, cCOOTBeTCTEBeHHO Mac-
Chl M MOJADHBEIE MACCHI KHCAOPOJA, YIJEKHCJOro rasi, asora
X mapoe BOAW B oOweme V, M, — sqberTHBHAS MOAApHAS
Macca Bo3ayxa, pasHaa 0,029 xr/Moib.

NPUMEPBI PELLIEHUA 3ALAM

1. Cocyn paszeneR NOROXAM NOAYNPOERNaeMOl meperopoaxodk
(puc. 193), mponyckaiomedi Bomopoa M He NPpoNyCcKaomel Kmcao-
pon. B meByw mONOBHEY cOCYNA BRNYCKANIT KHCIOPOA Maccoil
m, = 36 r u somopox maccoift m, = 4 r., BmecTeMocTE cocyna
V = 20 n, remmeparypa £ = 27 °C. Onpeneaure RARNGHHS B JeBOH
H NpaBoil MOJOBHHE COCYAR NOC/de YCTAHOBICHHA PaPHOBECHH,

Pewenune. B nepoil nmososmae cocyga GyAYyT HaAXOAUTHCA
KHCAOPOA M BOAODOA, B mpaBOl — TOJABKO BOROpox (M3-3a
YCIOBHA MOAYIPOHHUIASMOCTH Ieperopoa-

km). JaBnenne B JeBod NONOBHHE COCYAA, e o
COrJacHO 3aKoHy [lankToHa, paBHO

Py= Pyt Pos
rAe py — MAPHUANLHOE AaBlAeHUE BOXODOLA,

mg RT H; O
passoe 327,
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Do — TAPIUATLEOE AABNeHHE KUCIOPOZA, paBHOE % RT
1 V]
2

Torana

n (5 S

p - 8,31’8_(;0[0,004 + 0,004 ] = 4,96 . 105 (l'.[a).
2-10 0,002 0,032

JaBieHne B IIpaBoiil MOJIOBKEE COCYAA OONpeAENReTCH TONbL-
KO NapIHaibHEIM AaBJAeHHEM BOAOPOAA:

Py = 1::»,,—-"’—21*-"—',;;2 2,48 - 10° Ila.

2, B zaKprITiit cocyn smecTaMocThio V = 1072 Mm%, manoanenunifi cy-
XHM BO3IYXOM NpH AasaeEuy p,= 10° Ila m remmepatype O °C, BBO-
AAr Bogy maceoit m = 3 r. Cocyx narpesator a0 100 °C. Yemy pas-
HO JABACHEE BAANHONO BOSAYXA B cocyde OpH o1oll TeMmeparype?

Pewesnune. laBneHne BAAKHOIO BO3AYX4 PABHO CyMMe
MapIUANBHEIX AABMCHHHA CYXOTO BOSAYXA ¥ BOASHOrO mapa:

P=pt Py

ITpeanonoacumM, 4TO BCA BOAA MCHapuiach, AaBjeHHe Iia-
POB ONpPeAeJMM N3 YPABHEHHA

m RT - 0,003 8,31 '_273 - 5’2 . 104 (Ha).
MV 0,018 -10

HaBneHne napa MeHbIle, deM .gmerme HACHIEHHOTO ma-
pa opu 100 °C (p,, = 1,013 + 10° Ila), mosroMy Hamie mpeA-
NOJIoJKEHne O TOM, YTO BCA BOJa MCIADHJACH, CIPABEATIHBO.
JdaBneHne BO3AYXA4 NPH HATDEBAHMM YBeJXMYMBAETCH IO 3AKO-
"y IMMapxaa;

P, = %T= 10 . 378 = 1,37 - 10° (1la).

Pn ™=

278

Taxmm o0pazoM,
P=Dgt Py
p = 1,89 + 10° Ia.

SAJAYM

905. ByuciuTe OTHOMICHAE MACCEL CYXOI'0 BO3OYXA B MACCHI
BO3AYXa ¢ BaaxHocTsio 70% npn TeMnepaType 20 °C n
arMocheproM masnerun 1,013 - 10° [Ta, Moaspuaa mac-
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ca cyxoro Bosgyxa 0,29 rr/mMoxs. O6reMnl cyxoro u
BJIA’KHOrO BO3ZYXA paBHEI 1 M°.

906. OupegenuTe MIOTHOCTL CMECH Ta30B, coAep:Kamielt Bozo-
pox Maccoif 4 r 1 xucaopoa Maccoik 32 rupu 7 °C m
napmennn 10° Ila.

907. CuuTad, 4YTO BO3AYX COCTOMT TOJBKO W3 KHCJAOpOAA H
as30Ta, OupeAeNTe OPONEHTHOE COAepPsKAHHe HTHX rasor
B arMochepe. OddbexTHBHAA MOAAPHAS MACCA BO3ZYXA
0,029 xr/mons.

908. B Sannon BMecTHMoCTEI0 110 J1 moMemieH BOZOPOX MAacC-
coit 0,8 r m Kucnopox maccoit 1,6 r. Onpepenure nae-
JieHHMe CMeCH Ha CTeHKH COCyAa, eCHM TeMIeparypa
oxkpyxaomeii cpeant 27 °C.

909. Yemy paBeH o0beM, KOTOPHIt 3aHMMaeT cMech TI'asos,
COCTOAMIaA M2 KHCJOpPOAA H A30Ta MaccaMu 1 Kr mpu
HOPMAJNLHBEIX YCJAOBMAX?

910. Bo cx0JABKO pas ILIOTHOCTL CyXoro Bozayxa Oossine
HJOTHOCTH BOZAHOTO IIapa, COAep:Kalleroca B BO3AYXE
upH o'rnocu're.nbnoﬁ BIaXEOCTH 90% ? ATmocdepHoe
.;gn.lxgnue pasao 10° Ila. TemmepaTypa Boagyxa paBHR

CeoilcTBa xnpgxoct™

PaccTosAnne MEXKAY MONEKYIAMH KHAKOCTH CYHI@CTBEHHO
MeRbile, YeM MEXXAY MOJIeKVYJIAME rasa, IIOSTOMY CHJL B3a-
NMOACHACTBHA ONpPeZeNalOT MHOTHE CBoHcTBa XuAKocTH. Tak
KaK 3TH CHUIH OBICTPO YORIBAIOT IPH YBEIHMYEHNM DPACCTOSHUS
MEXAY MOJEKYJaMH, TO AJA OTALABHON MOJEKYJAbl CAMBIM
CYIMIECTBEHHEIM ABNACTCS B3aUMOAEMCTBHE ¢ COCEAHHMH MO-
JeKynaMn,

PaccmorpuM Moaexyay I (pme. 194), Haxogamyioca Ha
DOBEPXHOCTH KHAKOCTHA, U MOACKYIY 2, HAXOAAIIYIOCE BHYT-
pu xuUAKOCTH. Mosekyaa 2 co BCexX CTOPOH NPHTACMABAETCA
COCEeHHMHA MOJICKYJIAMU, B BCJEACTBHAE STOr0 Pe3yALTHDYIO-
maA CHi, ACHCTBYIOIHX HA Hee CO CTOPOHH 3THX MOJEKYI,
paBra BHyaI0, KOHUeHTpanus MoJerya muaxocTn Goasime,
YeM KOHICHTPALHA MOJEeKYA
naps, HAXOAALIEroca Hax
HHIKOCTLIO, CACAOBATENBHO,

cHuna, jgeficTsylomas HA MO- m‘ 2
Jexyay 1 co CTOpOHB OKDY-
MAOMMNX ee MOJIeKyJ, OT-
JIAYHA OT HYJA M Hampasie-

HA BHYTDE MHEAKOCTH. Takum
o6pasoM, Nnepexol MOJEKYJbl
H3 TOJIOE B TMOBEePXHOCTHBIH
CJION CONPOBOXKAACTCH COBEP- Puc. 184
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- B meHneM paGoTH IPOTHB 2TOH CH-
j r JBI, T. €. MOJEKYJhl HA IOBEepxX-
‘7’L / HocTM o6nazaior Gonpmed mo-
yy TeHNHUAJNhHOU sHeprueil. Beaxas
cHCTeMa CTpeMuTca npuiita B co-
CTOSHUEe ¢ MHUHMMAALHOUA HOTeH-
u#anbHOl sHeprmeii, moaroMy mo-
BEPXHOCTE HJAKOCTH CTPEMHUTCS
CXKATHCS, HA MOBEPXHOCTH KHAKOCTH HO/IKHO OCTABATHCA KK
MOXHO MeHbIle MoneKys. Hanpumep, cpoGogHo neTamasa
KaniAa KAOKoCTH HMeeT chepHueckylo dopMy, TAK Kak OpH
LaHHOM o0'beMe ILIOmAZb NOBEPXHOCTH ¢hephl MUHAMAJBHA,
IIyeres nueHKa MUAKOCTH HATHHYTA HA DAMEY, OfHA CTO-
pona kKoropoit AR nmogemxHa (puc. 195). aa ygep:xanua B
MOKOe IMOABMAKHOH CTOPOHBI PAMKH JOMKHA ACHCTBOBATH CH-
Ja F, HampaBNeHHaA B CTOPOHY, HPOTHBOIONOMHYIO CHJe MO~
BEPDXHOCTHOrO HaTdAXemua F ., crpeMmamelica yMeHBIINTH
IIOLaAL MOBEPXHOCTH ILIeHKH. CHJA NMOBEPXHOCTHOrO HATH-
JKCHHSA HATIpABJIeHA N0 KACATENBHOR K IOBePXHOCTH XKHAKO-

CTH H IPAMO OPONOPIMOBAABHA MJIMHE CTOPOHH paMKuy I:

F = 2al,

rae o ~— Kod3dupUIMEHT NOBEPXHOCTHOI'0O HATAXKEHWA, DABHEIHK
CHJIe¢ MOBEPXHOCTHOI'O HATAJKEHAA, ACHCTBYIOIIEH Ha eZuHH-
Iy ANHUHR KOHTYPa, OrPAHMYMBAIOHIET0 NOBEePXHOCTH KHUA-
KOCTH. ¥ I/IEHKH ABe MHOBEPXHOCTH, MO3TOMY B BHIPAMEHHH
AN CHIE €CTh MHOXKHTEIb 2.

F

KoabdbunueHT DOBepXHOCTHOTO HATS)KEHUA O = TR

Pac. 195

lel YBEIHYEHNH IJIOIDAAH IOBEePXHOCTH HHUIKOCTH
BHOIIHUMH CHJIAMHK AO/IXHA OBITE COBepIIC¢HA paﬁo'ra

A= 20ix = adS,

rae AS — naMeHeHMS MIOIIATHM ABYX IIOBEPXHOCTEH NMIeHKH.
Orcioza

- A

=28
T. €. K02(MPHIHEeHT NOBEPXHOCTHOIO HATAMNKCHHA TIHCICHHO
paBeH pafore, KOTOPYIO HAaZ0 COBEPIINTE, YTOORl YBeIHMUHTH
nJomans NOBEPXHOCTH SKRAKOCTH Ha egnmnny. Koaddnunm-
€HT NOBEPXHOCTHOrO HATAKEHMA BRIPDASKACTCA B HBIOTOHAX HA
Merp (H/M).

Ha nosepxmOCTHE TBeproro Tesna GopMa KamiH Moxer
6rITE pasHOol. Kamns MoXKeT PACTEKATHCA IO HOBEPXHOCTH
TBepAoro Teaa (puc. 196). 910 o3HauaeT, YTO CHIA B3AHMO-
AeHcTBHA MEXAY MOJEKYJIAMH JKHAKOCTH MEHBINEe, GeM Mei-
AY MOJNeKYJaMH JXKHAKOCTH M TBEepAOro Teaa. B sToM cayuae
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Pne. 196 Puc. 197

MUAKOCTE CMAYUBAET NOBEpX-
HOCTB TBEPAOro Teja (CHIaAMH
B3AHMOJEHCTBHA MOJEKYJ BO3-
AYXA ¢ MOJEKYAAMH AHIOKOCTH
A TBEPDAOTO TEJIA MOXSHO IpeHe-
6peun). ¥Yroan O (xpaesoit yron)
MeX Iy ILTOCKOCTBIO, KacaTenh-
HO® K DOBEDXHOCTH MUAKOCTH B — — 4 N
TOUKe A, U DOBEPXHOCTRLIO TBED-

ZOre TeJXa MeHbIne %. Kanna

MoxkeT co0EpaTHCA HA IOBEpX-
HOCTH TBepgoro Ttena (pme. 197).
B aToM cayuae CHAH B3aHMO-
DeHCTBUA MEIKAY MOJCKYIAMH
MUAKOCTH OoNbINe, YeM MEXAY Prc. 198
MOJICKYJIaMH KBAKOCTH HA TBEp-

noro Tena (0 > %), T. €. JUAKOCTh HEe CMAYMBAET NOBEPXHOCTD

TBepzoro teaa. Ecanm 6 = 0, To mrabmioziaeTca noaHoe (MIeanb-
HOE) CMAYUERAHHE; €CAH O = 7 — [TOJHOe HeCMAUMBaHHE.

Hannvuue nosepxHocTHOrO Haraaenma obpacuser dopmy
NOBEPXHOCTH JKUAKOCTH B TOHKHX TPYOKAX — KANWIIApax.
Ecnu xanmuiiap paguycoM r, ONYCTATE B JKHUAKOCTDL, CMAYM-
BAIOHIVIO NOBEPXHOCTh KANMLIAPHON TPYOKH, TO DOBEDXHOCTh
auaxocty Gyzer umers GOpMY BOTHYTOTO MEHHCKA M KMA-
KOCTh GyZeT MOAHMNATHCH NO KATHWUIAPY. BecoTy nogmeMa
JHAKOCTH MO)KHO OLEHHMTh M3 YCJAOBHSA PABHOBecHMA croalm-
Ka RUAKOoCTE (pEc. 198). Ha cTonfMK XKUAKOCTH AEHCTBYIOT
CHJIA TAXECTH H CHJNA NMOBEePXHOCTHOTO HATMReHUs. Ha xax-
Awit aneMeHT KOHTypa C AmeiicTeyer cmia, pasHas AF = Al
¥ HANPABJEHHAS MO KACATEALHON K NMOBEPXHOCTH KUAKOCTH.
B cua1y cHMMETPHM OYE€BHIHO, UTCO CYMMAapHAas CHAJA HOBepX-
HOCTHOTO HATSKEHHA DABHA

F = oxrgcos 8

H HAIPABJIeHA& BEePTHKANLHO BBepx. CHiua TaxecTH, nelicTBy-
0IAas HA CTOJAGHK MuAKocTH, F, = mg = phnrag.
H3 ycnoBna PABHOBECHHA HMeeM

02nr,cos 8 = phrrag.



136

B

0,
h 02
I | R \f By
Ry || B2
A 0y
0 0y
Puc. 199 Pumc. 200 Pue. 201
OTcoga 2ercosb
p = 280087, 9
PE™

Eeny KanWwIgp ONyCcTUTh B KUAKOCTH, He CMAYMBAMIILYIO
TIOBEPXHOCTE KAOWAAADA, TO JKHAKOCTE OOYCKAeTCA B Kammi-
asgpe, MOCKOABKY CHJIA NOBEPXHOCTHOIO HaTAXeHHs OyAeT Ha-
npaexena BHU3 (puc. 199). BeicoTa, HA KOTOPYH OIYCTHTCH
KHAKOCTh B KANM/UIAPE, TAKJMKE MOXeT OHTh PACCUHTAHA IIO
dopryae (9).

OueBMAHO, 4YTO LABJAC€HHWE II0J HMCKPHBJICHHON OOBEpPX-
HOCTBIO KMAKOCTH OTJIMYAETCH OT AABACHUSA IOJ TOPU3OH-
TaabHOI moBepxHOCTBIO. TaK, moj BHINYKJIOHK HOBEPXHOCTHIO
JaBneAue GoabpOle, a NOJ BOTHYTOX MeHbINe, YeM IIOA TOpH-
30HTAJNBHOH NOBEPXHOCTHIO.

CyMMmapHoe aobaBounoe AaBleHHe PABHO

1

Ap = Ap, + Ap, = G[E + -‘%)— dopmyna Jlanmaca.

Paguyc KpPHBHSHE CUHTAETCA IOJOXKHTEALHBIM, €CAH
LeHTP KPUBM3HBEL HAXOAMTCA B KuAKocTH. Ha pucyure 200
R, > 0 n R, > 0. Paguyc KPHUBA3HBI CUHTAETCA OTDHLATENh"
HRIM, @CJM LEeHTP KPHBM3HE HAXOAUTCA BHE JMHEKOCTH
(pme. 201), R, < 0 u R, < 0.

NPUMEPHI PELLEHUS SAOAM

1. C xakoil MUHHNMANLHOH BLICOTHI JOJMHA YRACThE KANIA DAAMY-
com R, urofir oHAa pasbuaack HA N OZHAAKOBMX MAJEEBRKHX Ka-
neasr? KoaddHuMenT mMOBePXHOCTHONO HATHREHHS (f, MAQOTHOCTh
xugroctn p. Temneparypa EAAKOCTH He M3MeHAeTCH.

Pewenwne. IIpu ofpasosaHun n Kaneiab NOJHAA INOUIAABL
OOBEPXHOCTH MHAKOCTH VBeJHYHBaeTca Ha AS:

AS = ndnr® - AnR®,
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TAe r — PaAAYC MajJeHEbKON Kami|. A yBeAMueHna njoma-
LB TIOBePXHOCTH AOMKHA OMTB comepuieHa pabora

A = gdn(r’n — R®). 10)

9ra pafora paBHa YBEIMYEHMI0O NOTEeRUHAJNBHON PHepPrAn
NIOBEPXHOCTHOrO CHOA MUAKOCTH 34 CUET YMEHBINEHHS IOTEH-
nuanbHOM aHeprum Kamnm, obycronaennoll cmmolt TaxmecTH:

-AW, = mgh.

Macca KanunMm paBHa m = pinRa. 06peM >XEHIAKOCTH CO-
XpaHseTcA, MO3TOMY 3

4,08 = pd -
31tR3 nam". OTKYHA T e

IlogcTaBMM »TH BRpameRHsa B paBencTsBo (10):

1
p-;-uR’gh = odnR%(n® - 1), orkyfa h = 3“—‘:{2-’;1-)-.

2. Jlepoe konemo U-obpazmoll TpyORH
uMeer paguyce 0,5 mm, a mpasoe —

1 mm (pue. 202). Yemy pasma pas- 0,5 mMm

HOCTHL ypomueil Boxmr » 1ol TpybGre? 1
Kosdppunment noBepxXHOCTHOrO HATS- A M
MeHHAA BOMM paden 0,073 H/m, xpae- h“

Boit yron 8 = 0° g = 10 m/e’. i \)

PeweHWne. Yem Menrme paau-
y¢ KDPHBH3HN IOBEPXHOCTH RKUA-
KOCTH, TeM OoJabkure xobaBodHOe
maBaeHue. Paguychl KPHBUIHEI DO-
BEPXHOCTH KHAKOCTH MeHblOe HY-
Jad, AapieHue nop Goslee MCKPHUEB-
JeHHOH# IIOBEePXHOCTHIO (B JEBOM Puc. 202
KOJIeHEe) MeHBbINle, YeM B HPABOM,

Pasnocrs aasneant nox morepx-

HOCTAMH KHAKOCTM B KaOAd-

JdApax:

Ap,-%men&;pz-%me

(cos O = 1) onpeaeaAuT pasHOCT: YPOBHeH BOABLI B KOJEHAX XKa-
OHATAPHOH TpyOKm:

AR = 2oL -1 - 2Mn=n),
PE u[rl "s} oTrkyaa Ah YT

1 _ 1 1
Ah=2 0,073 [ YRT= 1,10.3] = = 0,0146 (x) = 0,015 ().



P 3. Onpepeanre cHAY, NMPAAGKHB KOTOPYIO
MOXHO DAZBEIHHENTH JBA CTEKJIA, MeXAY
KOTOPHMH NMONAINA EKANIAA BOAL Maccoil

1+ m (puc. 203). Paccrosuue MexAy CTeK-
R d mamm d, xoahPUNHEHT NOBOPXHOCTHOrO
2 1 HATAEKEHHSA BOAL O, NIOTHOCTH BOARL Q.

Bona HOAHOCTEI0 CMAYHBAST HIOoBEpPX-
' F HOCTh CTOXKO0JN,

Pewenune. Banarogapa HcKpHUBIe-
HHIO IIOBEPXHOCTH NAaBJIeHMe B KHA-
KOCTH MEeHBIe ATMOC(EPHOro M CTeK-
N4 OPYMXKATH APYT K Apyry. Paguychl KpHBHSHE IIOBEPXHOCTH

KHIKOCTE R, = % < 0, R,> 0. O6beM xanim V = nRid (npe-

HeOperaem TeM, uro ofpasywinas LHUAKHAPA — BOTHYTaA
KPHMBaA, H CHUHTAEM O0'heM KAILTH DABHHM O0bheMy IHJIMHI-

pa). O6eM Kaniad MOKHO BHIDA3SHTL HHAYe: V = %, OTKYZA

Puc, 203

R, = "ﬁd- Tlockoasky R, > |R,| (paccTosnnme Memzay crekia-

ME Maxo), To Ap = a[-l_—_l_] < 0.
R, R

Hckomana cuna pasna

F=F'=&p8=&pﬁﬁ,F-a[m——2-]ﬁ.
m d)pd

4. B xByx ANWHNLIX, OTEPMTHX ¢ ofeNX CTOPOH KANNAXApAax, pac-
NWIOKSHHLIX BEPTHKAJNLHO, HAXONATCH CTONGHKM BOAM BHCOTOMN
1 1 2 esm Onpenenure paguychl KPHEMZHE HHAHOT0 MOHHCKA B
KAZAOM H3 KaEMAIApoB, Buyrpeanuii guamerp xanuaaapa 1 mm,
CMAYRBAHNE NOIHOS.

Pewenne, Iaa Toro urobst onpexenuts ¢op-
MYy HIDKHEr0o MeHHCHKA, HaljeM, Ha KaKyl BRICO- AT
Ty hy IOAHUMAETCA BOAA B KANUXAApe AHaMeT-
pom d,, onymenHoM B Boxy (puc. 204).

TIo Gopuyse (9) kg = % ® = 0°, cos 8 = 1);

2+-0,073 Y
0™ W 0,0149 (). _-‘

Mu supmmM, wro by < By < hy. Puc. 204
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Yi Yt

7+,

AL |mg
ol Fy+mg ol
N
a) o)
Pne. 205

CnezoBareJbHO, B NepBOM KANMAAApPe HUEHHHE MeHHCK
Boruyrait (puc. 205, a), a BO BTOPOM — BHINYKAHI
(puc. 205, o).

eM YCAOBHe DABHOBecHfA cToabuxa BOAN B KAIMI-

F,+F,+mg =0, (11)

B cayuae a fl u f, HAOPABJEHH B NPOTHBONOIOXHEIE CTO-
pouni. Toraa B npoekuun Ha ock OY ypaBHenme (11) npumer
BRI

F,—mg-Fy,=0,
rae F, = andy, Fy= and,cos Q.
W3 pucynra 205, ¢ oueBHAHO, UTO % = cos ¢. Toraa

anpe:

2
Macea crorbmka BOAM m = %hl. Ioacrasnan Fin Fy 8
bopmyay (11), umeen
aﬁdo - P%hlg - % = 0,
orkyaa R, = _u.do_.
2[11—&9 ]

4
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AHaJIOTHYHO B c.nyqae 6 F,+ F,~ mg= 0 (c™. puc. 205, 6).
Torza oxnd, + ﬂ - p—-—hsg =0,
R,= “"0

4

OROHYATEALHO FIMEEM

R,

0,073 -1073

- - _8. _2
2 [0.073— 10°-9,8-10%10 ]
4

= 0,75 1072 (M) = 0,75 (Mm),

103
0,078 - 10 =1,5:10"? (M) = 1,5 (pane).

911.

912,

913.

914.

915.

916.

817.

2[10’-9.8 1034102

-0,073
4

SAQAYM

Karyw pabory mago coBepmuTh, YTo0H BHZYTH MLLIL-
Hul#i nyswmpe pagmycoM 10 cm? Kosdduuuenr noBepx-
HOCTHOTO HATSYKEHMS MLIILHOTO pacTBopa 4 + 1072 H/M.
Tpuanarek Kameak PTYTH paauycoM 1 MM Kamaaa caa-
BAIOTCA B OfHY Kammio. OnpeRejnTe KOJUMYECTRBO BhIZE-
auemelica TemwnoTh. KosdpdmonenT nopepXmocTHOrO Ha-
Tsxkenua pryre 0,47 H/Mm.

Onpegienure PasSHOCTE YPOBHEH KUAKOCTH [LIOTHOCTHIO P
B ABYX coof0IanImuUXcd KADHANAPAX KaMAEE paawy-
COM r, ecId OAHH M3 HHX IOJHOCTRI0 CMAYHBAECTCH, &
ApYTroil DOJIHOCTHI0O HE CMAYABACTCH KHIKOCTRIO. Koad-
dEOEeHET NOBEePXHOCTHOrO HATHMKEHHUSA JKHAKOCTH .,
Onpeaenure AaBleHHE BO3AYXA B NY3LIPBKE PATMYCOM
20 MrM, HaXofAMmeMca B BOZe HA raybune 2 M.
HJIOTHOCTB pogml 10° kr/m®, atmocoeproe KaBneHme
1,013 - 10° Ia.

B BEPTHKANBHON KaAmMAMAPHONH TpyOKe M3 CMAYABACMO-
ro BOZo MaTepHANA HAXOAUTCA BOJA. Onpe.nenm-e BH-
CcOTY cTONOHKA BOAM B KANMILIADE, €CAH cocygn
KOCTLIO TMOJHUMAETCA ¢ ycKopeHumeM 4,9 M/c”. Pamryc
ranpanapa 1 MM, xo2ddHIUSHT DOBePXHOCTHOrO HATSH-
menns noxer (0,073 H/M.

Ha croapsko faBjleHHe BO3AYXA B MELIBHOM IOYShIPhKE
paamycoM 1 MM Goabine, 4eM B NYy3HIDLKe PagAyCcOM
2 mm? Kosdpdrouenr IIOBEPXHOCTHOrO HATAMNEHHS
MBEUIbHOrO pacrsopa 4+ 1072 H/wm.

TpE KaNAH BOAM HAXOOATCA MEXAY ABYMS TOPHIOH-
TANLHLIMHY CTEKJASHHEIMH NJAACTHH&MHA Maccoli mo 500 r,
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Onpezenure paccTOfHEe MEXAY NNAACTHAHAMM, ©CIH H3-
BECTHO, UTO CTEKJIO CMA3AHO M BOJA ero He CMAaYHBAET.
Macca kaxzaoit kamau 1 r. Kosddrmuenr nosepxuoct-
HOro HaTAXxeHRHa Boam 0,073 H/M.

Tennosoe paciiupeHne XUAKMX W TBePRLIX Ten

H3 onerra E3BeCTHO, uTO (ONBIIAHCTBO BelllecTE NPH HA-
rpeBaHUN pacIIUPAETCH, T. €. 00BeM HX yBenHUUBaETCH,
a4 NP OXJAXACHHY YMEHBIIAeTCA.

C Touru 3peHHA MONEKYNAPHOrO NPENCTABIEHHS O CTPOE-
EMH BCILIECTEBA 9TO MOHATHO, TAK KAK IPH yBeJIHJYeHHH TeM:
nepaTyphl BO3PACTAET KHHETHUECKAS SHEPTMA ABH'KEHMA MO-
JEKyJa, MOJNEKYALI, NPeOoJOoNieBas CHILI NPHUTHANKEHHSHA, Dazie-
TaloTca Ha (ogbIIMe pacCTOAHNA, M BCIACACTBHE 9TOTO CpegHee
PACCTOAHHE MEXAY HNMH YVBCANYHUBASTCH.

IIpu marpeBaHmmM, KAk MOKASAAM SKCHEDPDMMEHTHI, JIMHEHR-
Hble pasMephi TBEPAWIX Tena (AAMHA, ITUPHEA ¥ T, X.) H3Me-
HAIOTCH IO 3AKOHY

=11 + at), (12)

rae ! u ly — pasmepHl Tena mpm TeMmneparypax ¢ u 0 °C co-
OTBETCTBEHHO, (i — Ko3(dpHIHeHT AMHEHHOrO0 pACIIHPOHHSH.
3HayYeHHUA O IpeICTABIeHHl B Tabaume 4 (B NPHIOMKEHHH).
B mupoxoM aEmanazoHe H3MeHEHHS TEeMIEDATYDHl 3HAYEHUE (L
MOMKHO CUHTATE nocmnnmu. Ecnn HadaanHAT -renmepa'rypa
rTena He paBHa 0 °C, a paBHA HEKOTOPOMY SHauYeRHIO #;, TO
AaA © eNIcHNUS JIUHeHHAOro pasMepa Tena I, IpH TeMmoepa-
TYpe {; YacT0 MOKHO HOJB30OBATHCA GOPMYIO

I, = 1,(1 + aAt), (13)

rae !, — pasmep rena mpm ¢, Af = ¢, — ¢,

Onenum ommbry npu pacuere nmo gpopmynae (13). Ecau us-
BeCTeH pasmep Teia !, mpu TeMmeparype ¢,, TO u3 (bopMyJIH
(12) MoxHO onpefenuTrs anuEy npu 0 °C:

L= _h (14)

1+af

Torza @3 ¢opMyarr (13), cumras, aro £, = 0 °C, At=¢,,
l, = &y, onpepennm ly: I, = I (1 + aty). Hoaerapnaa I, us dop-
Myns (14) B 570 BHpa)XeHHe, OOJdYYaEM

1 + at,) = AL+
= L1 + aty) = A2, s)
rae of — JMONCHbKAA BeMYHHA, NOGTOMY, npenebperaa umnc-
JaMH (at) s> MOYMXHO CYHTATH, YTO

=1—qf.

1+ut1
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Toraa ¢ TOYHOCTBIO AO WIEHOB TOrO Keé NOPANKA MOKHO
npeoﬁpaaoaan BeIpaKeRue (15) mna [,

3aMeTuM, YTO H3MCHEHHA TeMIEDATYDPHI, H3MEPeHHOH IIo
mianaM Ilenscuda u KeabeuHa, COBRAAAIOT, MOYTOMY MOMKHO
BaMHCATH

Al = I - Iy = al,AT.

IIpu HarpeBaHu# 00beM TeNa HIMEHRETCA TAKKE IO JU-
HetHOMY 38KOHY:

V = V(1 + Bt), (16)

wm V = BV,AT,
rae V;, — obbem rena mpu 0 °C (273 K), |3 — xoapdunpent
ofbeMHOr0 pacmupenns, AT = T- 278 K

3aMeTHM, 4YTO HE HMEET CMEICAA ronopnﬂ. 0 JIHHelHOM
PACIIHPEHNH XKUIKOCTH, TAK KaK JKHAKOCTb IPHEAMAET dop-
My COCYAa, B KOTOPHIH OHA HanuTa. HIMeeT CMBICA TOBOPHTH
TOARKO O ee 00beMHOM pacionpeHRHH. Popmyna (168) copasexn-
JHUBA AN PACYSTOR U3MEHEHHMSA OOBEMA TBEPABIX M SKHAKHX
TeJ.

Haitzem ceasze Mexay xosbbumuentTaMu auHeltHoro nm
obremMHOTO pacinupeHnda. Ilyeres aawHA pefpa KyOHka mpu
0 °C pasna [l,, Toraa ero o6beM Tpu TeMnepaType ¢ paBeH

V=102=131 + Bt).

B TO e BpeMa =11+ 0f) H COOTBETCTBEHHO
Io(l + ot)®. [IpnpaBENBAA BHIDAMEHHA ANs 06HEMOB, NO-

erqaeu
1 + 3ot + 3(at)? + (0f)® = 1+ B,

oTryJa B = 30, ecxn npemebpeur unernaMu nopaaka (ot)”, rae
n > 1. 9T0 COOTHOINEHHNE CHPABEAAHBO AAA HEGOABIINX 3HA-
JeHMii TeMImepaTyphl, DOKA NpOHM3BeAcHHEe O neﬁcmmenmo
Mano. 3aMeTHM, UT0 O — BeJHUMHBI nopsiaxa 107 — 107° K1,
I[Ipn HarpeBAaHMM HM3IMEeHAETCA ILTOTHOCTh BEIIECTBA, MAacca
ocTaeTCA MocToaHHOM, 8 ofbeM yBeaHdYHBaETCA:

p =7
IoacraBue B 21y GopMyay saadenne obdreMa n3 GOpPMYJIEI

(16), moayanm

- m R
P=va+pn 1+pe’

rae p, — miaorsocTs mopu 0 °C.
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NPUMEPHI PELLEHUA 3AAAM

1. Crepxens pmmnok I, coenammnii mMaTepuana ¢ Koxddmmm-
eHTOM JAMHENHHOrO PDACITHpPEHNS {;, H cTepxens Aaunok Iy, caeaan-
ol M3 MATePHARA ¢ KO3PDENNEATOM AHACHHOro PACIIMpPEHES Oy,
CRHARAR, H DOXY'NICH cTepxens aAamuoi I, + Iy Onpegemmre xo-
sdpanmenr annelinoro pacmupenEus HOBOTO CTEDERA,

Pewenne. IIpn narpesanuy Ha At JJIUHA KAXKIOTO CTEDXK-
HA YBeJINYUBAETCH:

I = Lo(l + o42), Ig= lp(1 + wyt).
JnuHA HOBOTO CTEPIKHA
1 = (Lo + Io)1 + 0t), rae o0 — uckoMEE KoadPUIHEHT.
B To e BpeMsa aTa muuEa pasHa2 cymme [, + I
(o + L)1 + o) = 1,o(1 + 0,2) + lpp(l + 0ut),
OTKYAA

+
hot+ by

2. Ha ¢cEOABKO HIMEHMTCH BOC TeJA, MOMEIMCHHOI? B KePOCKH, €c-
JH RepocHH Rarpers Ha 50 °C? Teno mpexacTaBaser cololl Meamnlil

mapur paguycoM r =2 em. Koaddbunuenr aupeiinore pacmspennua
Menn o, = 1,7+10°° K™}, naormoers wepocuma p, = 0,8 - 10° rr/m®
npu t = 20 °C.

P ew e H ne. HsmeHenue Beca o0ycI0BACHO H3MEeHEOHHEM BhI-
TANKUBAINEH CHALI OPH HATDEBAHNY:

AP = AF__.

Britankusaromas cuna npm 20 °C paBra

Frun = PaV 18
a npu 50 °C paBna

Fomz = Pu2V 28

OfbeM mapHKa paBeH

Vi= 4, V= Vi1 + BuAY),
nockoabky B, = 3o, V, = V(1 + 3o, At).

Ilpr NIMEeHEeHAM TEeMIEePATYDH MEHAETCA M IUIOTHOCTb Ke-
pocuEa, T. 6.

o=

Pxe e
1+ B At



ﬂ 144

CnezoBaTenbHO,
1+ 30,48t 4 3
AP = [1 + B At (1 + 3(I'At) psl ]g pxl( 1+ B, At l]e-m' ’

- . 1054 . .R.10-5. 1+8-1,7-105-50 _
AP=0,8 1033 3,14-8-107-9,8- ( 17 6.001-50 1]
= 0,251 (H).

3. Cransmoii GemaoGar abTOMOGHAN BMecTHMOCTEIO V= 70 x noa-
HOCTBIO 3ANOJHEAM GeHimHOM npm TeMmneparype 20°C m aBromo-
6HAB OCTABHAE HA coAHue. Bak pasorpeaca xo 50 °C. Cxoasko Gen-
3HHA BHTEUeT na Gaxa? Koadhduunent o0nheMBOre paciMpeBHA
Gena:ma 1: 10 3 K1, koadrpHIHEnT MMHEHNOr0 PACITMPEHNS CTANH
1,2-10°° K™,

PeweHwue. IIpu HArpeBAHNH DACIINDAIOTCA OPH3UH U GaK.
O6bem GeHsHMHA OpPK HATPEBAHWH N3MEHSETCH MO 3AKOHY

Vi = Vol + BAL).
Hamenenne ofbeMa GeH3HBA pDABHO
AV, = V| = V, = V BeAt.
Hamenerne ofrema Gara paBnO
AVy = V, — V, = V,ALB,,.
Ob6neM BrITeKlero GeH3HHA DABEH
AV = AV, ~ AV, = VAL (B, — B..)-
Koadbdunuent ofbeMHOr0 pacIMpeHHA CTAJH pPABEH
B, = 30, = 3,6-10° K.
Torna
AV = 7:1072-30(107% - 3,6 - 10™%) = 0,2 - 107% (m®);
AV = 2 g,
4, Cranpnan 6anKa 3aKPeTLICHA MEXIY ARYMSA CTSHAMM NPH TeMIe-
parype 10 °C. C xakoii cwaolt wounm Gaakn Gyayr nasmrs Ha CTe-

HY npu Teunega'rype 35 °C? ILnowaar NOMEPEYHOTO cetlem Gax-
kn § = 50 cm*. Moayas ynpyrocr cramm E = 2,1-10" H/m?,

Pewenne. Cana, ¢ kKoropoli Gaaxa ZaBUT Ha CTeHY,
F= 08, rae ¢ — manpaxenue, BOZHAKaWINee B Ganke mpu ee
Aedopmauun. Ha saxona I'yka cueayer, uro

a_1

T ks a'n
rae Al=1,- l; — yaanneHue Oanxu npu nHarpeBaHuu. [lo-
CROJNLKY
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L

= L,(1 + aAt), (18)

Bripasus Al m3 dopmysan (17) 1 mOACTABMB B BHIpAYKe-
ume (18), noayuum

Mt=2’

E

oTryas ¢ = EoAt. Torga wckomasa cuua
F = 68 = EaSAt;

F

218

919.

920.

921.

022,

923.

924.
925.

=2,1-10":1,2-107%-5-107%- 25 = 3,15 - 10° (H).
3ALA4U

JIauea amioOMUHHeBON NPOBOJMOKH NMDH TeMneparype 0 °C
paBaa 430 c¢M, a ANMEHEA CTANLHOM NPOBOJIOKM IPH 5TOi
ae TeMneparype paBHa 433 cm. IIpm Kakoii TemmepaTy-
pe ATHHK ITHX DpOBONOK opuHakoBH? KoaddunumenTh
JHUHelHOro paclIMpeHNs AMOMHHHAA X CTAJH DABHEI CO-
orsercTBenno 2,4 - 107 u 1,2 107° K7L

Ha cxoapko rpafycoB HY;KHO HAT'PeTh TOHKOE CTAJIbHOE
KONBIO, YTOOK Yepes Hero MPOXOAMJI INAPHK PAmHYCOM
4 cm? Paguyc Koasna Ao HarpeBaHnd 3,98 cM. Koadou-
nEeHT AuHeliHoro pacmupenus craam 1,1 - 10° K™,
Ha cronsko rpagycop HeoGXOAHMMO HATPeTh AAIOMHHHE-
BYIO MPOBOJIOKY cedenmeM 6 MM, wrobel y Hee Grima Ta
3e AMHHA, 9TO B Noj AelicTBHeM pacTArupaloniefl cuin
508 H? Kosdpdunuenr anneliroro pacmmupeHus amioMH-
mug 2,4 - 10° K, monyne FOmra 7 ¢ 10'% Hywl.

IIpm reMmeparype 0 °C pagmyc KoJeC BarcHa paBeH
1 M. Ha croipko GyZer OTIAAYATECH UHCAO 0D0DOTOB KO-
nec Baroma geroM (¢, = 25 °C) or umciaa ofoporos aTHX
Konec sumoii (¢, = —25 °C) ma mamnde nyrta 60 xM? Ko-
s¢pdunueHT JNEEHHOTO PACINHPEHRAS MATEPHANA KoJjeca
1,2-107° K™,

Tlokasxknre, YTO K3MeHeHHe ILIONIAAM OXHOpoAHON mpa-
MOYIOJMbHON NNACTHHKEM ANNHOH ¢ m mupuHo#t b npn
narpesanu Ha AT pasmo 20abAT. KosdbdunueHnr an-
HeHHOro pacIIHPeHAA 0, BeJNUMHAMHA nDopafkra (oAT)
MOKEO npedelpedsn.

Ha crOIBKO U3MEHHTCA NMIOINAAD IIOBEPXHOCTH MEZHO-
ro mapuxka auamerpom 10 c¢M npH HarpepaHUHN ero Ha
800 °C? Kosdpdpunuear ammefiHOro paclIupeHHa MeZU
1,7-107° K™,

Megamii muer naomageioc 1 w2 marpeam or 20 ao
600 °C. OmpesennTe M3MeHEeHNe ILIOMAIA.

HKenesarie AuRelfiky m crepsxeHs Harpesalor Ha 20 °C,
OpuuYeM HaYaJbHad TeMnepatrypa ambefixu O °C, crepx-
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Ha 10 °C, a uxX aauubl Opu ®THX TeMIEPaTYpax OZUHAa-
KOBH! ¥ paBHBE 58 cM. Ha CKOJBKO YBEJHIHBAIOTCA IIPN
HATPEBAHHM JAWHL JHHEHKH M CTep:KHA?

926, CranpHaA cTpyHa AJTHHOE 3 M HATAHYTA HajZ OKHOM
MeXKIy ABYMSA cTeHaMu. KaKk H3SMeHAITCA CH/IA HATAME-
HENA W NOTEeHIHANbBHAHA SHEPTHA CTPYHBI IIPH OXJAaXKIe-
muu ee Ha 30 °C? Ilnomazar monmepeuHOro ceueHHs
1 M2, CumrafiTe, uTO A0 OXNAKAEHUA Aedopmanueit
CTPYHEI MOXXHO IpeHe0pedb.

OTHOCUMTENLHAS AUINEKTPMYECKAS NPOHULLAeMOCTL

-

1

o

+dtt bbbttt

trrrrrnret

Puc. 206

B ausnerTpurax mojse ocaabasercs.

[ToMecTHM ILIACTHHY H3 AM3JIEKTDHKA B OXHO-
pomHOe pieKTpuYeckoe noje (puc. 208). Tarx kax
Pa3HOMMEHHBIe 3APAALI NMPUTATHBAIOTCA, TO HA
NMOBEPXHOCTE NJACTHHRI IIOABIAIOTCE CBA3IAHHEBIO
3IeKTPUYEeCKHe 3ApAALI, ONpHUYEeM JeBas CTOPOHA
wacTuRN OyxeT 3apskeHa OTPHIATEARHO, a Mpa-
BAfA TOJOMUTENABLHO. [IHIeKTPHK MOMAPUSYETCS.
HanpsaxenHocrtu E, u E, HaIDABACHW B PAsHbLIe
CTOPOHBI, NOSTOMY CYMMAPHAA HANPHAMEHHOCTDH
noas B AusNexTpuKe E = E,—E,.

Ozpoii M3 XaPaKTePHCTUK AUINEKTPHKA SARBJIA-
eTCH OTHOCHTEABHANA NHAINCKTPHYECKAH NMPOHHIA-
€MOCTH, IOKASLIBAIONIAA, BO CKONBKO Pad MOAYJb

HANPAXKEHHOCTH 3JEKTPHYECKOro 1noJad B JHaJeKTPpHKe MeHb-
mie MOOYAA HANDAMNEHHOCTH eKTPHYeCKOTD HNOAA B BAKY-

yue:

=5
e=2.

BHadeHHA £ gaHL B Tadaume 10,
Ecau BRYTDH AHINEKTDHKA HAXOAATCS TOYSUHBIEC SADAALI,
TO cHiIa B3aumMoAelicTBua onpepelserca no GopMyie

p—_1 lalel
are, er?

TAe £, — SMEKTPUYECKAA IOCTOAHHAA, ¢, U §, — MOAYAHW 3a-
PANOB, I — PACCTOAHHE MEXAY HHAMH,

B CH g, = 8,85 - 1071 ®/m.

BametrnmM, uro & B saxone Kyaoma (cM. § 89 yuebHEKa

H-n?

1 =G -10°
«Pusznka, 10s) pasno Ty 9-10 "

IIpouseeneHne £, HaswBaeTcH AGCONMIOTHON AHINEKTPH-
YecKoit NMpoHENAEMOCTHIO,
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NPUMEPbLI PELLIEHUA 3AL0AM

1. iza MAJEHBRHX OJHOMMEHHR( 3ApHA-
HOHAMX IADPNKA KAMANE pagHycoMm
r=1 cM DmoaBelleHN HA8 JABYX HHTAX
anueok ! = 1 M xamaad B NOMEemenH B
wHARNE nERAeRTPMK. 3apag RamIOTo
mapuxa pasen q =4 -107° Kn. Maccnr
mapuxos pasasl m = 16 r. IInoTHOCTE
nmazexTpHKa p = 800 Kr/M°. ¥rox
MexRAY HHTEMM O = 60°. Onpegeante
OTHOCHTONBHYI0 IHITCKTDHYSCKYIC NPO-
HNOAEMOCTh MEAKOTO THIRCKTPMKA.
Pewoenne. Ha raxauii na ma-
PHKOB AEHCTBYIOT YeTHIPE CHUILL: TA- Pnc. 207
SKECTH mg, HATAXMEHNA T, Apxmme-

aa F u Kynona FR (pmec. 207).

VYenoene pABHOBECHHA IHAPHKA HMeeT BHX
mg +T +F, + Feg=0.
B npoexunax Ha ock OX
Tsin% -Fg=0, (19)

Ha oce OY

Tcos% + Fpp— mg =0, (20)

Cuna Kynoma pasna Fy = k%, rae R — paccrosnune
MeX Ay MIADHKAMH; CHAA ApXAMena (BHTAMKHBAWIIAA CHAA)
pasma F, = p%nrsg. Hz dopmya (19) u (20) naiizem

Fy= (mg - F)te5. (21)

INoacrasus B dopMyay (21) BRpasKeRNA ANA CHI M YUTH,

- a @ o m-pt .3
wro R = 2ising, nomyumm - ng (m p-a-m’a]gtga.

qa

161@331:1*2 m- p%trs]g tg%

¥ OKOHYATENLHO £ =

10-8
4-107%)7 -2

£.314-10%938 - 0,577

e -
16 - 8,14 - 8,85 - 10-1%(0,5)%0,016 - 800 3
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2. Toweunniii sapag ¢ = 10”7 Ka oxpymen cepuieckoli QmomexT-
pHieckoit ob6onouxoii, BEyTpPenauit pagwyc xoropoit B, = 0,5 M, a
pEemANE R, = 1 M. OTHOCHTCIEHAA QHIAEKTPHICCKAA HPOHALae-
MocTh oGonouxm € = 3, OnpefeauTe HANPAXEHHOCTH 3JIOKTPHYEC-
KOrQ0 DOJIA B TOYKAX, YAANCHHHX OT 3apAAa HA PACCTOAHMA, PAR-
Bee ;= 0,25 M, ry= 0,75 M, ry;= 2 M. He nenasn BEIUMCICHME,
NOCTpoiiTe KaveCTBeHHY 3aBMcuMocTs E(r).

Pewednue. Ilog geiicteHeM moas, CO3NABAEMOTD 38PAKOM
¢, AHBJIEKTPHE noaApusyercd. HanpameHHOCTs, mOAS Toded-
HOTO 3apAga B Boagyxe (¢ = 1) paBHa

E=prL,
2

HanpmxeHHOCT: NONA HU3MEHAETCA TONLKO BHYTDPH SH-
snexTpuka (puc. 208, a): E, ., = keirz.

Taxum obpasom,

E,= 144 B/w; E, = 5,3 B/m; Eg= 2,26 B/wm.

Ha pucysxe 208, 6 npuBeAeRa KpHMBasg KaveCTBeHHOH 3a-
BUCHMOCTH HATIPANKEHHOCTH IIOJHA OT PACCTOSHKA.
Hanpsa;xeHHOCTs NOJA NO Mepe VAAJNeHHA OT 3apaana

YMeHBIIAETCA IO 3aKOHY E = %, rape A = 100 B - M. IIpm
r = 0,5 M HanpAXXeHHOCTh YMEHLINAeTCS CKAYKOM B 3 pasa
M JO PAcCTOSHMA r = 1 M HIMEHACTCA N0 3aKORYy E = ﬁ.

IIpu r = 1 M HaNPAXKEHHOCTH NMOAA CKAYKOM YBEIHUNBA-
A
€TCA M 3ATeM YMEHbIIAeTCHA IO 3aKOHY E = z

EA
N
;M:\ e
0 Ry Ry r
a) 6)
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SANAMM

927. B ofHOPOAHOM JJIEKTPHAYECKOM INO- E
Jle, HAOPSIREHHOCTH KOTODOTO Dap- 0
Ha 24 B/M, HaxOAATCA ABe MAACTH- —
HEI, OTHOCHTEJILHBIE JUIIEKTpUIEC- gty
KHe NPOHMUAEMOCTH KOTOPHIX e
paBHLE 4 B 6 (puc. 209). Onpeaenn- I
Te HAIPIMEHHOCTh 3JIEKTPHUECKOTO £1f Ea2.
IOJIA BEYTPH NJAACTHH M HAYEDPTHTE -
rpadmEk sasucnmocTa E(x).

928. Onpenenure cuny ARBAEHHA MapH- (O

K& Ha AHO COCYRA, SANOJHEHHOI0
KEPOCHHOM, €CJId COCYJ HAXOANTCA Pre. 200
B 3JMeKTPHYECKOM MoJe, HANpAa-
MKEeHHOCTP KOTOPOro HANPABJICHA
BBepX X pasHa E = 20 B/Mm. Mac-
ca mapuka 50 r, ero paamyc
4 cmM, sapanx 9 MKan.

929. Toueunniii sapag ¢ = 3 107" Ka
oKpyxeH chepruecKkoll THsNEKTDH-
yecKoii oGomouxoii (puc. 210), or-
HOCHTEJbHAS  AUSJNEKTPUYCCKAA
TPOHUNIAEMOCTEL KoTOpol pasHa 3.
Onpepenure 3apAl M MOBePXHOCT-
HYIO IITOTHOCTL 3apAAA Ha BHeInHEH
# BHyTpeHHell mopepxmHOCTAX 0060-
Jqouxn, ecau R, = 10 cm, R, = 30 cm.

930. IIposoasamasa chepa pagmycoM 4 CM HAXOOWTCA B MKHI-
KOM AMOACKTPHKE ¢ OTHOCHTEARHOMN ,:;nanexrpmggnoﬁ
IPOHHIIAEMOCTHIO, PABHOM 2. 3apazx chepw 1/9 - 10~ Ku.
Haueprure rpa¢dmi 3aBHCUMOCTH HAOPAKEHRHAOCTH HJACKT-
PHYECKOTO MOJA OT PACCTOAHMA OT meHTpa cdephi.

931. lIBa OAMHAKOBO 3ADMKEHHHIX IIAPHKa Maccofi 200 r u
pazdycoM 2 CM KaKARIA BHCAT HA ABYX OQUWHAKOBHIX
HHTAX, YroJ MeEAy koTopuiMu paBer 120°. Cucremy
INAPHKOB IOMEAIOT B KMAKHAA AMSAEKTPHK, OTHOCH-
TeNbHAA ANSJMEKTPHUYECKAS OPOHKIAEMOCTH KOTODOTO
papaa 3. Ilpu aroM yroa MexXAY HHTAMH CTAaHOBUTCH
paBEEIM 90°. OupezZeanTe IIOTHOCTh THDNEKTPHKA.

Yy

Pnre. 210

Morenuman nNonn TOuEMHOro 3apsna

PaccMOTPHM HEOAHOPOAHOE IOJe TOYEHHOrO Bapaga ¢
(pze. 211). Ilyers aapan g, nepeMemaerca H3 TOYKH A B Tou-
Ky B. Ha sapsan aeiicTByeT cHaa

F=_1 94

anzgy
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ITo aagorum ¢ TMOJIeM TATOTE-
HuA (cMm. c. 113) BripaxkeHMe AAA
paboThl SJEKTPOCTATHYECKON CHIED
IpH TIePeHECEBHHM 3apana H3 TOUYKH

q A B Tourky B nmeer BuA
/ - — 9 {1_1
AN F dngoln
% B Ecau zapafg nmepememiserca H3

TOUKH A NOJA B GeCKOHEYHOCTE, TO
paboTa 3JIeKTPOCTATHYECKOH# CHIE
Pue. 211 paBHa

A= 4—“0’; (22)

Ecau g, ¥ ¢ — 3apAABl OZHOrO 3HaKE, TO pafoTa KyJAoHOB
CKOH CHJAEl NOJIOYKHTENLHA; €C/AH 3apAAH §y H ¢ HMeOT pas-
HBle 3HAKH, TO paboTa orpHuOaTeJbHA (Yroa Mexay cmioll n
nepeMeilneAneM paseH 180°). JmeKkTpocTaTRYeCKAs CHAIA SB-
nAeTcA KOHCEePBATUBHOH CHJIOH, NOTOMY BBOAATCA HOBHIC Xa-
PAKTEPHCTHKH 3JeKTPHUYECKOTO M0Jf: NOTCHIMAJ B PAIHOCTH
TNIOTeRIHAJIOR,

INoTeHO®Aaa H PAa3HOCTH NOTEHIMAJIOR ARIAIOTCH IHEpPreTH-
JeCKMMH XAPaKTePUCTHKAMH II0JsA. PasHOCTE HOTEeHOWANOB
ABYX TOYEK IIO0JA ONpede/AeTca OTHOLIEHHeM PabOTHL 3JeKT-
POCTATHYECKHUX CHJ MO MePeMEMeHHuI0 MOJMOKATEIbHOrO 3apa-
Ja ¢, U3 OZHOM TOYKH MOJHA B ADPYTIYI0 K MOAYIIO 3TOro 3a-
pasa:

A, _
¢ — g =2

o

H3 sToro ompesesieEnA CJAEAYeT, UTQ MOKHO TI'OBODHTH
TOJIBKO O PAZHOCTH HOTeHIHAJIOB. OZHAKO MOYKHO OIPEAEJIATH
H HOTEHIMAJ AAHHOM TOYKH OOAfA, HO OPH 9TOM B KaudecTBe
BTOpO#l TOUYKH MBI ZO/KHH B3ATE (eCKOHeUHO YAAJEHHYIO
TOUKY HOJIA, NOTEHUHAJ KOTOPOil IpHEHMAETCA PABHBIM HY-
Jqw. IToresoman Ha GeCKOHETHOCTH MOXKHO CUHTATH DARHEIM
HYJAI0, €CAM 3apaxk, cos3gaomunil monxe, He GeckoHeuno Gonn-
moit. TaxuM o6pasoM, MOTEHLHANOM B JAMHOH TOUKe mOIA
HA3HIBAETCS OTHOINeHUEe DPAGOTH 3JIeKTPOCTATHUECKOR CHMIEL
O HepeMee U0 TOIOKATENLHOIO 3apAAA N3 JAHHOM TOYKH
B GeCKOHEUHOCTh K MOAYMIO STOTO 3apAna:

A
= —, 24
¢ w0 (24)

PafoTa KoHCEpBATHBHON CHJAK DABHA HIMEHEHMIO MOTEH-
HAANEH0Y SHEeprUH, BIATOMY C O0pATHBIM FHAKOM:

. (23)
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A= -AW,. (25)
H3a dopmynm (23) creayver, aTo
qo(qh - Q) = an - Wn)

IloreEnman ¥ NOTEeHUHANLHAS PHEDPrusa B OeCKOHEURO yra-
JeHHOHK TOuYKe pABHEI HyJAI (HyxaeBoll yposens orcuera). Toraa

Qo1 = W,

rae W -—— moTeHnuaNLHAA 3HEPTHA 3apaja ¢, B Touke I,
Ilorennuan B JaEHON TOYKe MOJA PABEH OTHOLIEHUIO NO-
TeHUHANbHON SHeprmm, KoTopolf obiafaeT MOMOXKHTENLHELN
3apsAA, NOMEIeHHLIR B 3Ty TOUKY DOJAA, K BTOMY 3apaay:
Wll
- ln 26
? = (26)
H3 dopmynmr (22) cneayeT, 9TO NOTEHDHAN IIOJIS TOUETHO-
o sapaga paBeH

-1
4reyr

Ha dopmyn (28—26) cneayer, uT0, 3HAA pacUOpefescHHe
NOTeHIHANA B IPOCTPAHCTBE, MOMKHO onpenenmTs pabory mo
HepeMemeERI0 3apAAa N3 OGHOY TOYKH IOAA B APYTYIO H IO-
TEeHIIAANHLHYIO DHEDPryio 3apsana B Aioboit Touxe monsa. U eme
OOMH BayKHEIM BBIBOJ: €C/IN 3apal HAXOAHTCHA TOJABKO B Noxae
KOHCEepPBATHBHBEIX CIJ, B TOM YHC/Ae H SAEKTPOCTATHUYECKOMR
CHALI, TO CYMMADHAA SHEPrHA 3apijga COXpaHAETCA:

W, + W, = const,

npu 3T0M W MOXeT CHKAANBBATRCA A3 NOTEHIHAJNBHLIX 3Hep-
™l DoJMA TATOTOHMA, 2JAEKTPOCTATHISCKOTIO HOJAA B T. A.
IIoBepXHOCT, NPOBOAHHKA BCETAA ABIAETCH SKBHIIOTEH-

mBuansHOl noBepxHOCTHIO. IToTEHHUAN BO BCEX TOYKAX BHYT-
PH NPOBOAHHKS OCTAETCA MOCTOAHHEIM, Ecau 6Ll 8T0 OHLIO He
TAK, TO PASHOCTH HOTEHIHAJIOB AO/KHA Onlna O BHIZBATE NE-
peMemes e 3apsaoB U pafora o mepeMemennio 6biiaa 061 oT-
amqHOl oT Hyada. Taxk KAk B MPOBOAHNMEE HATNPAMEHHOCTH MO~
AA paBHA HYJIIO, TO U pafoTa paBHA HYJIO, T. €. NOTEHITHAN
BO BCEeX TOUKAX BHYTPH IPOBOXHHKA NOCTOAHEH M pPaBeH IO~
TEeHINANY BOBEPXHOCTH.

U3 onpesenenus NOTERDHMANA CAAYET, YTO NOTCHIWAN IIO-
na sapaxxernolt nposogameii chepm pasen

-9
oe e’ r<R,
_g_ r>R-

dney’
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Ecam mosie co3gaeTcd HECKOJABKUMHU IQPAAAMH (1, oy oeey
TO MOTEHOMAJ B AAHHOA TOYKe ONpeAenderca ajdredpamdeckol
CYMMOIT MOTEHLMANOB Hojell, CO3AABACMEIX B JaHHOR TOUKe
KamIbIM 3apAJOM B OTHEABHOCTH, T. €. ¢ = ¢, + @ + ...
(OpuHOAND CYMepo3HIMHA AAA DOTSHIUAMA)

-1(s %
0 %[ﬁ + o +]

rpe ry, rs, ... — DACCTOAHMSA OT 3apAAOB M0 RAHHOH TOUKH
oM,

NMPUMEPLI PELLEHUA 3A0AM

01 gs 1. OZuHAKOBLIe OZHOHMEHHBIC TOTCTHLIE 3APAAL
e---9 ¢ 10”7 Kx pacmoiioxeHsl B OByX BePIIMHAX DPAaB-
\ / HOCTOPOHHEr0 TPOYTOALHHKA €O cTopoHoii ¢ = 1 M.
\ ’ OnpenenuTe 3HAYCHHA HANPAXEHHOCTH H IOTeHIM-
N/ ana noAdw B TpeThell BepuimEe 4 TpeyroanEEKA

A (pme. 212).
- A - Pewenne. CormacHo NpEHOAOY CYOEPNO3H-
Ey E;y pmn

Puc. 212 E,=E +E; 0,= 91+ 0

rge E‘l B E, — BanpaxXeHHOCTH Iojeid, cosgaH-
HBIX B TOUKE A 3apsafaM¥ ¢, ¥ @Q,, & ¢, H @, — MOTEHIHAJIBI
9THX noJei B Touke A. Onpegennm 3HAYEHHA YTHX BEANYHH:

= —3 - = —q_
E,=E, —3——4W2, 9, resl
PeayabTupyiomutt BekTop £, ABAAETCA AMATOHANBI0 DOM-
6a co croposoii E, = E, u ocrpeim yraom 60°:

E, = E,c0s30° + E,c0s30° = 2E,cos30° = 39,
dneqa

Tarx xayx DoTeHITHANH! TMOJXell, COBAABAEMEIX B TOUKe A 3a-
pAAAMHA ¢, H ¢,, PABHBI, TO

o2l =i
E, =3 4-1077 - 6,1 10° (H/Kx),

4-8,14-8,85-10712.12

4:1077
= = 7200 (B).
? 2-814-885-1071%.1 ®)
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2. Ha paccrosamm 40 cM OT NOBEPXHOCTH 3APAEEHHONO METAILIH-
yecKoro miaphxa pagmycom 10 cM, Hecymero 3apsn ¢, = 4+ 107° Ki,
NOMEmeR TOYcuHul 3apax q, = 8- 107 Ka. Onpegeanre moTeHmM-
an mAPHKA,

PewoeHmne. IloepxHOCTh NPOBOAHHKA ABIAECTCA SKBHIO-
TeHOUAJbHON IIOBEPXHOCTLIO, T. €. BO BCE€X TOYKAX BHYTPH
NPOBOAHMKA MOTEHIMA] MOCTOAHEH M pDABReH MOTEHIWAny mo-
BepxHocTH. IloreHnuan ImMapHKa PaBeH CyMMe HOTSHILHANA @,
TONA CAMOrO IIAPHKA, NMOTEHUHANLA Py IOJNE TOUESUHOTO 3apa-
I8 B OEHTPe INapuWKa M IOOTeHIMANA (3 MOJH HHAYIHPOBAH-
HOT'O 3apaja.

Hrax, ¢ = ¢, + @, + ¢,.

QOuepuaHO, YTO 3 = 0, TAK KAK CYMMADHEIA WHIYOHDO-
BAHHKWH 3apAl PaBeH HYJIIO.

OKOHUATONLHO @ = ég[% + F%?—i)-];

10 . 8-107
o= 1 (4-10° . 8-10 ]_

4-3,14-8,85:1072| 0, 0,5
=9:10"-4-10°%10 + 4) = 504 (B) = 500 (B).

3. OnpepenuTe 3HAYCHAA HANDAXCHHOCTH
¥ HOTeHNWANA HOJA B Touxe A, maxoad-
meiica Ha pacerosmunm I = 20 cM or no-
BEPXHOCTH 3APMEEHHOH npoBozAmed
chepst paguycoMm B = 10 cM, ecau
norennuan chepr: pasen ¢, = 240 B
{(pue. 213).

Poewenwne. HanpaKeHEOCTE TOJA
chepnsl B TOuxke A

-
Eq AmeR+ 12’ &7

rae q, —— 3apdan chepsl, a noreROuaa chepr A OTEHIHA IO~
Ad B TOYKEe A PABHB COOTBETCTBEHHO

- 9
%= 2Lz, (28)
P~ —2 (29)

dmeg(R+ D’
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Bupaskas n3 dopmynunr (28) sapsan chepn ¢, ¥ TOACTAB-
Jad OONyYeHHOe BEIpaXKeRue B dopmyasl (27) w (29), noay-
waen jaa E, m @,

- PR — ®R
Es B+’ AL

E,= 267 H/Kx ~ 270 H/Kax, ¢, = 80 B.

4. B meurp merannudeckoli chepudeckoit oSoN0NKH ¢ BHYTPeHHHM
pagrycoM R, n premmnM R, moMemaor 3apan g. Onpegeanre Ha-
NPANEHHEOCT:E H NOTEeHHHAN NOAA KAk (PYyHRUEH PACCTOAHMA OT
meHTpa cepn.

PeweHnune. Ecir noMecTuTh 3apiai B UEeHTP, TO HA BHYT-
PeHHell HOBePXHOCTH (G0JI0YKH MHAYLHUPYETCA 3APAJL OPOTH-
BOOOJIOMKHOTO 3HAKA, & HA BHEIIHel — TOro Ke 3HAKA, U9TO M
sapax ¢ (puc. 214). IIpn sroM cyMMa HHAYOHMPOBAHHBIX 38-
PAAOCE PABHA HYJIO (3AKOH COXPaHeHHSHA 3ADANA).

CunioBHe THHUA NOJA HAYMHAIOTCA HA 3aPAAE ¢ U 3AKAH-
YHBAIOTCA HA BHYTPeHHelM HIOBeDXHOCTH OBOJIOUKH, & BATeM
ONATh HAYMHAIOTCA HA BHeIIHe¥ nosepxHocTH., Hanpasxen-
HOCTb 3JIEKTPHYECKOTO IIOJAA BHYTPHM IPOBOAHUKA DABHA HY-
a0, Kaptuna cmnoBrix auanit nmons gaHBEOH cMCTeMBI aHANO-
IMYHA KAPTHHE CHJIOBHIX JHHMHA IOAA TOYEUHOrO 3apdja 3a
HCHIIOUeRAEeM 000JIOUKM, 3AeCh CHNOBbLIE MUHAHE pPasphiBa-
10TCH.

Hrar,

. E=#HPHPQR“?’>%,
@ O npu R, <r<R,.
Ha pucynre 215 naobparkeHa 3aBHCH-
MocTe E(r).

Horenpuan ckiaaapiBaeTcad U3 HOTEH-
IIMANIA TONA 3apsana ¢, MOTeHINana NpoBo-

Puc. 214 Aamell chepur paguycom R, ¢ sapagoM —¢
¥ NOTEHIHAJA npononameﬁ cheprl pagn-
E ycoM H, ¢ sapagoM +q.
Ilpu r < R,
-kl L+ pd —pgll-L L1
\ . P kr kR1+kﬂz kq[r R1+R2
~. Tr2
:_,“rh IIpe Ry < r <R,
0 R, Ry r w-kf—k§+k}‘§;=k-}§;.
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Iloreromansl BO Bcex TOUKAX ©j
NMPOBOXHUKA DABHBI,
Ilpn r > R,

= -4 =k
o =ki-kl+rl=pl

Ha pucynke 216 noxkasaHna saBm-
cumoceTs @(r). IlyHrTEpOM M300pa-
JeHa 3aBHCHMOCTB ({7) B BaKyyme.
IloreHuMan nons npu r< R, MeHb-
me, 4YeM IOTeHIHAJ IIOJA TO49euHO-
ro 3apsaga. Ilorenmmasn onpemenser-

ca paboroif, KOTOpYI0 COBeplIaeT q
KYJOHOBCKAS CHJA NPH IepeHOce

NONIOKUTEALHOTO 3apALa H3 ZaHHOM Re
TOYKH NOJIst B GecKoHeTHOCTH. Beau

3apApx OKPY:KeH mpoBojameii o6o- ’

Jouroii, To pafora mpH nepeHece-
HUH 3apajs BHYTPH 00ONOYXH pAaB-
HA BHymo (E = (), nmoaroMy nonxasa
paboTa MeHBIlle M COOTBETCTBEHHO
MeHbIlle HOTEHIIHAM, Y

5. llposopamyio  cepy  pagHycoM Pme. 217

R, =20 cu oxpysHau ToHKol cde-

pugecKoil ooo.no-moﬁ paguycoM R, = 40 c¢cM H ¢ 3apagom
q = 2:-107% Kn (puec. 217). Chepy sazemanan. Onpeseanre sapan
cheprl B NOTeRMHAA O060JOYKE HOCHe 3A3eMICHHA.

PeweHne. llepepacupenesenne sapana MPOoHCXOAAT RO
Tex MOp, HOKA NOTOHUHMAA cdepH He CTAHET PABHBIM HYJIH.

Ilorennuan cepu pasen

=kiz+pLl =0,
LIS TS >

rae g, — sapsp chepet. Torma g, = -q—g’;-
Tarum ofpazoM, moTeENHMAN OGONOYKH IIOCHE 3a3eMJICHHAS

e R Lt plem by F1)_ k=R,
b= b bl = (1o Rt )= LR,

g, = —107% Ku,

~9:10°-2.10%-02 _ .104
Pog Yr 2,25-10* (B).

6. /iea OAMHAKOBLIX WIAPHKA, HOCYIIHE ONNHAKOELI® ONHOHNMOHEEIC
3apAAL, COeNMHOHEI NPYXNHON, XecTROCT: KoTopoi k = 20 H/m,
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a aauna iy = 4 cm. IHapuxe KoneSaiorca TAR, YTO PaccTodAHHE
MexNy HAMH MeHferca or 3 a0 6 cm, Onpexmenure 3apsx mapH-
KOB.

PoweHnune. Cnna yOpyrocTH ¥ KYJIOHOBCKAS CHAA -— KOH-
CepBATHBHBIE CHJBI, M, CIEAOBATEJIbHO, CYMMapHad 3HePrui
CHCTeMEl INAPAKH — TPY:KHHAE, OOGYCI0BICHHAA CHJIAMA Ry-
JIOHA ¥ YOPYroCcTH, B MOMEHTH BpeMeHH, KOorja IIapuKH oC-
TAHABJIMBAIOTCH, OCTAETCA MOCTOAHHON. DHeprua CHCTEME
IPH MAKCHMAJLHOM cOMMEeHRW MIAPDHKOB Ha [, paBRA

I N (R

W, e + =
DHEPrHsA CHCTEMH DA MaKCHMAJIBHOM YyAaJeHHH LIapHu-

KOB ZIPYT OT Apyra Ha [,

W2= q2 +k(12_,0)2.

4negly 2
IMockonsry W, = W,, umMeem
Anegl, 2 dnegly 2

OTKYZAA

q= [2megk [~ 17~ G~ )

g= Jz +8,14-8,85°10%-20 (4 10-1-107 - 2 fﬁs:or"f; =

= 1,410 (Kn).

7. IIpoToH ¢ HAYANLHOMH CKOPOCTHIO U, JeTHT NPAMO HA MEpPBONA-
YaJIFHO NOKOAWesca aapo renms. OnpegeanTe CKOPOCThH YACTHI B
TOT MOMEHT, KOrfa PAcCCTOAHME MeEAY HHMH MHEMMAARHO, Cuy-
Taiire, Tro Macca AAPA rend PABHA YICTBEPeHHON MACCe NPOTOHA,

Pewenune. PaccToaHre MeXIy NPOTOHOM H SAPOM CTAHET
MEHUMAJILHEIM B TOT MOMEHT, KOTJZA OHM ABUMKYTCH C OZHHA-
KOBBIMM II0 MOZAYVJIO CKOPOCTAMH (OTHOCHTEJIBHAA CKOPOCTEH
pPaBHA HYNI0). 3anumeM 3AKOHB! COXPAHEHUS HMIOYJILCA H
SHePTrHM ANA ABYX COCTORHUNE — HAYAJNBLHOrO M TAKOrOo, IIpH
KOTOPOM PACCTOAHHE MeXXJY YACTHHAMH MHUHAMAJLHO:

myvy = (m, + mu, 30

2
mguﬁ - (m_L+ m‘)u + k 3ﬂ’ . (31)

2 min
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Hs popmynmr (30) caenyer:

u=_1¢% _%
my+m, 5

IMoacrasme u B dopmyay (31), noayunm

_z‘ﬁ M+k__&

OKOHTIATEILHO
r, 5’“12
min m p'%

8. /isa HeSOoabmINX MPOBORMINMX SAPAACHALX NIAPA PAZRYCOM I
Kammell pacmoxoxeBsl H8 paccTounum I apyr or apyra (I 3 2r).
Illapsr noouepeaHO Ha HEKOTOPOe BpeMaA ansemuantor. Onpemeanre
HOTeHIEAN NEPBOTO IEAPA HOCHe NEPBHIX ABYX NOCHeAOBATSARHBIX
sazemaenmit, Ileppomauansno KaxAbll map MMes 3apsaQ g.

Pewenue, Ilpu sazeMAeHEnn TOTEHNHAA TPOBOAHUKA BCEr-
Ja CTAHOBHTCSI DABHLIM HYJ/I0, HO H5TQ He O03HAYGET, UTO €T0
3apaf TaKxKe o0pPAIIAeTCA B HYJb, TAK KaK NOTEHIMAJ IIApa
B AAHHOM CJAy4Yae CKAAJRIBAETCS M3 MOTEHIMANA CAMOIO Ia-
pPa, MOTeHUUaNos mojelt, cosfaBaeMBIX 3apAAOM ¢ BTOPOTO
mapa ¥ HHAYOMPOBAHHLRIM HA HeM 3apAxoM. IloremmuanoM
OOCAeRHEr0 MOXKHO NpeHebpeudb, TAK Kak IO yCAOBHIO ! 2> 2r,
Iorennman nepsore mapa NOc/ie 3a3eMJIeHNSA DaBeH

.=L_q_-,
+W0

TaxuM ofpasoM, HA NePBOM IIADE BOSHEKAET 34D
g=-%.

HO‘I‘GHI[H&JI BTOPOT'O IIapa NHocje 3a3eMNIeHHSA

‘pﬂ w

OTEVAA 3apal BTODOTO IDAP& IIOCHEe 3a3eMIIeéHHSA DABPH
q’=—i;_.-_—+q-(%T.

OxoHYATeNBEHO HOCHe ABYX NOCASROBATEJIBHEIX 3a3eMie-
uuii oboux mapos IMOTeHIHAJ IIEPBOTO IIapa paBeH

=-ai- (1)
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9. N opmsaKoBbIX cdepuuecEKHX KANCHEK PTYTH 3APAXEHH A0 oX-
HOTO H TOT0 *e NoTennEaxa ¢y Kaxmm yaeT moreHuman Sonsmoi
KAMLIN, 6C/IH RBCe KANAM coamiored B oxmy? IIpHM KAKHX 3HAYEHHAX
3aPANOB KANeAb PT0 MOXeT NpoN3oiTa?

Pewenue. Ilorernuan xanam ¢, = k%. THE (g, 7o — 38-
pPAL B Paiuyc MAaJEeHBKON Kamnu (PpTyTh — IUPOBOXHHK), OT-
KYBa ¢y = M;'-.

Bapaa GoapiIoit KamIu

Q'N‘Io“iv—;&

Ilorennunan Goanmol Kanau
- p 4
¢ = kL,

-

rae R — papuyc Goapmoil xamnn. O0BeM PTYTH He H3MEHHT-
cf, TO3TOMY

%nRa - %n:r:N,
OTKyZa R = roW . OKOBYATEABHO HMESM

2
- pN0% _ N3
(p kkrow N(po

OTBeTHM Ha BTOpPOii Bompoc 3azauH. Ias 3TOrO OmEHMM
H3MEeHEeHHAe NOTeHUHAJILHON 2HePIEHM CHCTEMEI.

IIpn cANAHUM Kamedb HM3MEHAeTCA NOTEHIMANBHAS PHep-
rufi, oGycJIOBIeHHAR CUJAME IOBEPXHOCTHOT'O HATAXeHHd. Ee
ASMEHEHUE PARBHO

1
AW, . = o(4xR? - N4inrd) = adnR¥(1 - N9 <0,
TEe o — RoxbhdHUIUeHT NOBEPXHOCTHOIO HATAMXEHIA.
Ilorennnancaan saeprasa, ofyciioBNeHHAA CHAAMY MIOBEPX-

HOCTHOTO HATAKeHHHA, yOnlBaer. [oTeHIHANbHAS 3HEDPrHd 38-
pasxerHOl GoamuIol Kamamu paBHA

W =_92_=ﬁ_
SmgoR  BregR

nor.sn?

TlorenuuansHAA SHeprug N MaJeHBKHX 3apiXeHHBIX Ka-
nens, HAXOLAIUMXCA Ha COJABHIMX PACCTOAHHAX APYT OT APYy-
ra, DABHA

7
.G . 9N®
o

Wum.snl =N
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H3amenenve moTeHDuanbHON sHeprum, O0YCIOBIeHHOH Ky-
JIOHOBCKAME CHAJIaAMH, OIPEAe/JIUTCA BHIPAKEeHAEM

1

Bcaxas CHCTeMa, K&K Mhl 3HaE€M, CTPEMATCA K MUHUMY-
My noTeanuanbHofl smeprmm. IloaToMy CIHAHHE KAIEJNb MO-
seT npomaolite, ecnum ofiree HaMeHeHHMEe TOTeHOMAJBHOMN
sHeprum G6ymeT OTPALATENLANIM (3Heprus yGniBaer) AW < O:

1
AW = AW, o+ AW, = 0 - 4nR*(1- N3+

4
3 2
-I'M‘Ni—l 0.
8neoR ( )<

Orcoza ACEO, YTO 3aDAR AOMMEH YAOBJICTBOPATHL COOTHO-
INeHEHI0

OTMeTHM, YTO AAHHAH OUEHKA TPOU3BeAeHA HeAOCTATOYHO
CTPOro, TAK KAK IOTeHIMAJLHAS SHEPrHA CHCTEMBl Kaneab
paccYuTHBANACH B IPeANONOXKEeHAN, YTO OHH HAXOZATCA HA
FocTaTouHo GONBIIOM PACCTOAHHE ADYTr OT APYyra, OOHAKO AJA
OmeHKH TOPAAKA BEAHYWH JaHHOe PeIIeHHEe BIOJHE IOAXO-
JAWIT.

SAQAUM

932. OnpezenuTe NOTEHIHNAA HA CCPCAHHE OTPEIKA, COCARHA-
I0lerc ABe TOUKH NOAA TOYEYHOro 3apsifia, €CIH IOTeH-
OEaJK B 9TEX TOUKaxX pasEH 1 um 4 B.

933, IIposozammit map peauycoM 10 cM 3apaiKeH A0 IOTeH-
nuaja 900 B. Onpegenure paboTy nojs OpH Nepemerie-
guu sapaxa ¢ = -1 - 1077 Kn n3 rTouxm, maxoxamelics
HA paccTOREMH 90 cM OT NOBEPXHOCTH Ilapa, K TOYKe
BOIM3H €ro NOBePXHOCTH.

934. Kanmu PTYTH, 3APAYKEHHRIe COOTBETCTBEHHO A0 4 - 1072
u 5107 K1 u umeromume paguycsl 2 » 3,82 MM, cau-
PAlOTCA B OAHY Kammo. Onpefenmre noreHmmas GoJb-
mol KATLIH.

935. lIna HesAPAREOHHKX HENOABHKHBIX METAJJIMYECKHX IIa-
pHMKa OCHHAKOBLIX DAasMEpPOB ImoovepexHO COeRHHAIOT
TOHKON IPOBOJIOKOR ¢ TPETHHM IIAPDHKOM TeX Xe pas-
MepoB, 3apAA KOTOPOoro ¢, OnpeaenuTe 3apaALl 9THX
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Tpex MAPUKOR., PaccToAHMA MeKAy INADHKAMM OZMHA“
KOBBIe.

936. MLITEHOMY ITY3RIPIO COOOUIAIOT 3apAX, BCIASACTBHE Uero
€ro pauyc yBeaddmnBaeTca Brpoe. OmpegenuTe MameHe-
Hie SHEePrUH 3apAffa, HAXOAAINIErocs HA OysHpe, IpHA
VBeJARYEHHH ero pagayca.

937. Ha paccrosHud 40 cM OoT LeHTPA PABHOMEPHO 3ApA-
sKkeHHOH chepsl paguycoM 11 cM HANPAXKEHHOCTE HIEKT-
PHYeCKOTO NMoNa paBHa 77 B/M. Onpegsennre noTeH-
nuan chepsl H NOBEPXHOCTHYIO NJOTHOCTE 3apAAa HA
ctepe.

938. B Tpex BepmIMHax Keajapara co ctropoHolt 10 cM Haxo-
AATCA TPH IOJOKHTENBHBIX TOYEWHLIX 3ApALA II0
1 sKn xaxaeifi. OnpezennTe HanpAYMEHHOCTh M IIOTEH-
IUAJ 2AEKTPUUYSCKOrQ NMOAA B YeTBEPTON BepPIUMHE KBaA-
paTa.

939. Ha paccrosauu 20 ¢M OT UeHTpA He3aDAKEHHOTO Me-
TAJUIHUeCKOro mapa pajguycoM 10 cM HaxomaTcsa To9ed-
HHA nomoxuTensHui#t sapan 100 sKa. Onpepenurte mo-
reHORan mwapa. Kakoil 3apag npuoGpeTer 1map, €cJld ero
383eMJIUTE?

940. Manensxkmilt mapaK Maccoii 1 r u sapagom 0,15 MxKn
ABHIKETCA K 3aKpeIIeHHOH chepe U3 TOUKH, yAaneHHoH
Ha OoJemmoe paccrogHEHe oT cheprl. 3apax coepnl
30 MxKn, ee paanyc 5 oM. IIpm Kakolt MuRHManbHON
CKOPOCTH IIADHK JOCTHTHET MOBEPXHOCTH chephr?

941, Tpu HeGOABLIIMX OAMHAKOBHIX METANNHYSCKHUX LIAPHKA,
HaxojAuMecA B BaKyyMe, NOMEIEHLI B BePIIMHAX DARB-
HOCTOPOHHero TpeyroneHnxa. Illapmry moouepeaHo co-
€INEANT ¢ YAAJAeHHBIM IIPDOBOZHUKOM, MOTEHIMAA KOTO-
Poro moAREep:KHBAIOT MOCTOAHHLEIM. B peayiawbTare sapan
nepBOroe MapHKa oKasajca paBHEIM 4 HKJ, a Broporo —
2 MKx. Onpeaenure sapas Tpernero MIApHKA.

InexTpuveckan emMkocTs. CoeaMHeHUN XOHAGHCATOPOB
Ecau yesuAeHHOMY HDOBOZHHKY COOOIIMTEH 3apan Ag, TO
€ro ONOTeHIHAN yeeludHTca Ha A¢. Ilpu moboM sHaueHHn 3a-
paga Ag, coofIaeMoro IPOBOAHUKY, OTHOLICHHE %% ocTaeT-
¢H IMOCTOAHHBIM:

Cc=2%, (32)

Bennuusa C HASHBAeTCA HAEKTPHUYECCKOH €MKOCTLIO IPO-
BopuEka. OHA YHUCAEHHO paBHa 3apAAy, KOTOPhIH Hazo cool-
IIHTL OPOBOAHHKY, 4TOOR NMOBHICUTE €ro MOTeHIUAJ HA eau-
muny (ga 1 B).
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9NeKTPHYECKAR €MKOCTL MPOBOAHMKOB 3aBA- E
CHT OT HX DAsMepos, AVAJeKTPUIeCKHX CBOMCTB .

CpeALl, B KOTODYIO OHM NOMeIIeHEl, H PacIHoiao0-
AEeHHA OKPY)RAKINUX TeJ, HO HEe 3aBHCHT OT
MaTepuana npoBogHuKA. IloreEn@an M3oAMpPO- +q -q
BAHHON 3apAxeHHOH cdepnl paguycoM r, momMe-
IeRHo# B OZHOpPOAHEIN GesarpanuyHRl IUAIeKT-

puK, paBen ¢ = 4::::,3:- . Toraa us gopmynn (32)

cAeAyeT, UYTO SJNEKTPHYECKAdA eMKOCT: cdephl

C = 4neger.

Kongencarop npeacraBaser coboli cHcreMy ABYX IIPOBOA-
HHEKOB (OOKJRAOK), He COeAUHEHHBIX APyr ¢ apyroM. Ilpu co-
ofieHN# 3THM HPOBOAHHUKAM ONUHAKOBLIX IO MOAYJIIO, HO
PE3HOMMEHHEIX 3apAA0B HoJe, CO37ABAEMOE STHMH IIPOBOAHHA-
KAMM, DPAKTHYEGCKHM OOJXHOCTBRK) JOKAJNH30BAHO B INPOCTPAH-
CTBE MEXAY HHMH (OPOBOZHHKH OTUDAHHYHBAKT O00JacTh
BNEKTPHUCCKOTO IOJA); KpaesbiMH sddexTamn, xak TpPaBHIO,
npenebperaior (puc. 218). KonaeHcaTops ABAAIOTCA HAKOIH-
TeJNAMH 3AEKTpHUECKNX 3apanos. OTHOmMeHHe 3apAza Ha 06-
KJAAARAX KOHAeHcaTOpa (3apAAml IO MOAYAIO DABHBEI) K Das-
HOCTH TOTEHIHMANOB MEXXAY HUMH — IOOCTOSHHAA BeIMUYHHA,
PABHAA HIEKTPOEMKOCTH KOHAEHCATOpa C:

P

IInockuit XOHAEHCATOP COCTOHT M3 ABYX ILIACTHH IJIO-
INaALI0 S, PACHONONKEHHHX Ha Hebonmmom paccroasmm d
APyr or Apyra (paccTosHHe MexAy naacTuHamMu d MHOTrO
MeHBIIE€ HX JHHEHHEIX DA3MepPOB), 3aPpAALI HA MAACTHHAX +q
1 —¢. YacTo Mexay NIACTHHAMHM ROMOINAIOT NHANEKTPHUK.
OmpeaenuM 3JIEKTPOSMKOCTE ILIOCKOrO KOHAeHcaTtopa. B 06-
meM cAydae ©CJaH NMPOCTPAHCTBO MEXAY IUIACTHHAMU 3amoJ-
HEHO AHAICKTPHKOM ¢ AHANEKTPHYeCKOH mMpOHMIAEMOCTRIO €,
TO HANPS/KEHHOCTE SJEKTDOCTATHIECKOrO IIONA MEMAY naac-
TUHAMH paBHA CYMMe HANPSKeHHOCTeN moneii, cO3mABAeMEIX
RasKIoH M3 NJIACTHH:

Pnc. 218

E=S% 4+ 9 -¢,
200t 260 gE
rzie ¢ — ODOBEPXHOCTHAA IIOTHOCTH 3apsaaa, paBHas ¢/S.
{CumTaeM moJe BHYTPH KOHIEHCATOPA OZHOPOAXHEIM, Kpa-
eBuIMH addexTamMu npeHebperaem.) Hcnoasays ¢BA3b pasHOC-
T HOTEHIMANOB ¢ HANDANKEHHOCTHIO SJIOKTPHYECKOro MOJA,

nosysaeM
A = Ed = %% = 99
9 GE  €ES
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(g = ©S), orryaa, coraacHo dopmyae (32), Ana sIeKTPOEM-
KOCTH INJIOCKOPO KOHAECHCATOpa HojaydaeM GopMyny

C = En;i. 34)

W3z dopmyam (34) caexyer, YTO BIEKTPOEMKOCTE KOHACH-
CATODA 3ABMCHT OT IOINALM TMJAACTHH, DACCTOAHHA MEXAY
HUMH ¥ JH3JIeKTDHYECKON IPOHULAEMOCTH BElOECTBA, S3AM0J-
HAIONIErO MPOCTPAHCTBO MeXKAY ILIACTHHAMHE KOHACHCATOPA, H
HE SABMCHT OT 3apAfa H PA3HOCTH IIOTEHIMAJIOB, DPHJIOMKEH-
HHX K ILUIACTHHAM.

Cl C2 C3 ITocnenoraTennnoe u mpaﬁnemoe
°_I |_° coegmHenne KomaeHcaropos. Ha mpak-
1 l-ﬁ-"-ﬁ-l 2 THKe KOHJeHCATOPR YACTO COEHHHAIOT

pasanyEmME coocobamu. Ha pucyn-

Puc, 219 Ke 219 npezacTaBeHO MOCASAOBATEALHOS

coequHeHHe TPeX KOHAeHCATOPOB. Ecam
TOYKH ! # 2 NOAKJIOYHTE K MCTOYHHKY HANPAKEHHA, TO HA
JeByi0 mAacTHHY KoHmeHcatopa Cl nepeliner sapaz +g, Ha
IpaBsyio IIIacTHHY KoHmeHcaTopa C3 — 3apan —q. Beneacreue
ANIEKTPOCTATHYCCKON HHAVKIMHK IpaBas IUIACTHHA KOHOeHCA-
ropa Cl OyaeT mMeTh 3apAA —¢, & TAK KaK IJACTHHBI KOH-
AenecaropoB Cl  C2 coegHMHERH M A0 NMOAKJIOYCHHAS HANPA-
sxeHnd OBLIH 3/IeKTPOHEHTDANBHEI, TO IO 3aKOHY COXPAHECHUA
3apsAa Ha JeBoil muacTuHe KoHJeHcaTopa C2 moaBHUTeA 3a-
pag +¢ | T. 4. Ha Bcex maacTHHAX KOHAEHCATODOEB IPH Ta-
KOM CcoexHHeHHMH OyAeT OAHHAKOBHIN IO MOZAYJAK 3ADSA.
OnopegenuTek 3KBUBANCHTHYIO MIEKTPOEMKOCTh — 3TO 3HA-
YUT ONPEACHAHUTE 2JIEKTPOEMKOCTH TAKOre KOHIEHCATODE,
KOTODHIH IpPA TOH ke Pa3HOCTH MOTEHLHANOB GyAeT HAKAI-
JABATH TOT Ke 3apAjk ¢, UTO H CHCTEMa KOHJeHcaTopos. Pas-
HOCTH OOTEHIMANOB §; — P CKAAAZLIBACTCA M3 CYMMBI PA3HO-
cTell NMOTeHOHMANOB MeXY IIACTHHAMH Ka)XKZOr0 H3 KOHASH-
CaToOpOB:

01~ P2= (91— Q0 + (95— ¢5) + (93— P2)-
Bocmoasaorapmnce GopMynofi (33), sanumem:
4 =942 49,

G G G G
OTKYAA CL--CIT+ %+é, H B ofimeM ciyuae
KB

1 1
G 3G
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Ha pucyare 220 opeacraeaeHa C1
cXeMa NnapaaNielbHC COCAHHEHHBIX Il

KOHAEHCATOPOE. Pa3HOCTL mOTeHUMA- N
JIOB MeXAY NNRCTHHAMHK BceX KOH- c2
OEHCATODOB OAMEAKOBA # PpaBHA
¢y — o, 3apAAM HA INACTHHAX KOH- 7 H °
ACHCATOPOB c3

@1 = Ci¢; — 93), 22 = C3(9; — 92)s I

g3 = Col01 = 99)-

Puc. 220

Ha sKBMBANEHTHOM KOHAEHCATODE
emiocThio C,, 3apaj HA IIACTHEAX
upH Toli e pas3HOCTH NOTCHIHAIOB
paBeH

g=q;+ @+ q3.
Cornacgo dopmyne (33),

Coa(®1 — 92) = C1(9, = @3) + C3(@1 — @2) + Co(4y — 9,),
caegosarenwvno, C,. = C, + C; + C;, u B ofimem cryuae

Cms - ZCP
i

NMPUMEPbI PELLEHUA 3A0AY

1. Yersipe KoHmeHcaTopa saeKTpoeMrocraME C, = 1 mMrd,
Co=1mx®, C3= 3 Mx®, C,= 2 MxD coegHHeHBI, KAK NOKA3AHO
na pucyEke 221. K rouram A u B mogsogETes HANpSREAHe
U = 140 B. Onpezennre 3apA1 H HANPAXKCHNES HA KAXKOM H3 KOH-
REeBCATONOB,

Pewenwue. [Ina ompeseseHua 3apafa M HAODAKEHHA
mpexkae Bcero HalzieM 3aleKTPOeMKOCTh GarTaped KOHAEHCATO-
POB. OKBHUBAJCHTHAS JJEKTPOEMKOCTE BTODOI'O M TPETHETO
KOHAeHCATOPOB paBRa C; 3 = C;+ C;, a8 9KXBHBANICHTHAA JEKT-
poeMKOCTL Beelt faTapeH KOHAEHCATODOB, IpeACTaBAAIOmIeil
coGoil TP moOCAeAOBATEIbHO COERH-
HEHHBIX KOHJEHCATODE 3JIeKTPOeM- c2
rocramu Cy, C,y 4, C,, panmEa "

1 1 1 1
1 1.1 .1 cl1 c4
G G Gz G
3 A4 He

apaisl HA 2THX KOHAeHCATODaAX C3

OZAMHAKOBHl (NOCHEZOBATENEHOE CO- f
eapHeHde): ||

@1 = g23= gy = C,,U. Puec. 221
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Jia yopomenas BblaucheHUH onpeaenum cHauana C, . ,:

1-[1+1+1]=7[L]

Cow |1°10° (1+3):20¢ 2.10¢] 4-10°% @)

orkyaa C,,, = % - 10°¢ .
Ins1i saapaga uMeeM
0= Q5= ¢u= 7 + 10140 = 8 - 107 (Ka).
CrnemoBaTeIbHO, 3apAJ NEPBOTO KOHAEHCATOpPA pPABEH

;= 8- 10™° Kn1, a pasHOCTS MOTEHHINANOB MeXXAY ero o6KIaj-
KaM{, AIH HanpsyKeHHe, PDABHA

8.107
b= %=1 1078 =80 (B).

JJ1A 9eTBepPTOro KOHAEHCATOPA AHANOTMYHO HMeeM

-8 -10° Kn, U,~% =531 _4@®
q41 4 C4 3. 10-3 ( )

HaiigeM mHanps>keHHe HA BTODOM H TPeTheM KOHIEHCATO-
pax:

U U q23

Cos 4 10'° =20 (®).

Taxum ofpazoM, HA BTOPOM KOHACHCATOpEe 3apsAjd pabex
ga=CU,=1-10"%-10 = 2 10™° (Ka),
a4 Ha TPeTheM KOHAECHCATODE
gs= C3U,=3-10%:20 = 6 - 10°° (Kxm).
OrMernM, 49T0 ¢y 3 = ¢ + ¢35

2. OnpegeanTe IRBHBAJICGHTHYI0 ACKTPHICCKYI0 E€MKOCTh LeIH,
w3olpaxennoll na preynxe 222,

Pewenne. Yacro npH pemeHUH 3aad, B KOTOPHX Tpeby-
erTcs ONpeAES/SUTE IKBHBAJGHTHYIO IEKTPHYECKYIO €MKOCTh,
coeUHEHNEe KOHAEHCATOPOB He OUEBHAHO. B 3TOM cayyae, ec-
JIH VAaeTcA OnpefelHUTh TOUKH LEenmH, B KOTOPHX mOTeHIHA-
Jibl PABHEI, MOMXHO COE€JHHHTE 3TH TOUYKH HWJIH HCKJIIYHTEH
KOHAEHCATODH, COeIHHEeHHLIe ¢ 3THMH TOUKAMH, TAK KaK OHH
He MOTYT HAKANJHMBATH 3apaj (A9 = 0) u, ciegosaTensHO, He
MrpaloT poNY TIPYU pacOpefeNieHHH 3apsaloE.
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B nmpupemesHolf Ha pucysaxe 222 Cc1 c2
cxeMe HeT OYeBMAHOIO NAPAJJIeh- ' A
HOTO WIH IIOC/AEAOBATEILHOTO COeAH- I ]

HEHHR KOHAEHCATODOB, TaK KaK B
obuieM cayaae ¢, # P H K KOHAEH-

caropam Cl1 u C2 npmaomenm 1 =03 —o
pasHule HanpakeEua. OpHAKO 3aMe- c1 c2

THAM, 4YTO B CHAY CHMMETPHH H i |
PABEHCTBA 3JMEeKTPOeMKoOCcTel cooT- It |F
BETCTBYIOIDUX KOHAEHCATOPOB IO- B
TeHIHANH TodeK A U B paBuul. Cie- Puc. 222

AOBATEABHO, MOMKHO, HAIIPAIMEp, CO-
eZNHATh TOUKH A B B. Torga cxema
npeobpasyerca K BHAY, maofpaskeHHOMY Ha pHCyHKe 223, a,
¢ KOHLeHCATOPHI € DIEKTPOEMKOCTHIO C;, a TaKkKe KOHZEH-
CATOPH ¢ NEKTPOLMKOCThIO C; COSAHHEHH MAPALICALHO, 8 B
OenoM aTH ABEe IPYNIOB COeJMHEHEl HocikenoBaTenpHo. Torga

C,,., onpenennaTca no dopmynre
1 1,1

Coz 26, 26
OTKYAA
Cc. = K%
i Y

Mir He YUHTHIBAAH UDHCYTCTBHE B CXeMe KOHHeHCATOpA
C3, Tak Kak 3apAi Ha HeM DaBeH HYJIIO.

OKBUBAJIGHTHYIO CXeMy MOXHO NMPEeACTABHTL M B BHJZE,
nsobpaxkenHoM Ha pucyEKe 223, 6. Konaeracatopsl Cl n €2
COCXVHEHH MOCICZOBATENBHO, CHEAOBATENLHO,

C.. = Eq?c;'

Cl C2 C1 A Cc2
— —
o A, B r—o o—t —o
C1 c2 C1 B c2

- T i

a) 6)
Puc. 223



c2 CucreMul KoHAeHcaTopoe ¢ C'y.,
B | D coeINHEeHH OAapaaleNbHO, TAK YTO
cs ! OKOHUYATENBHO MOJAYYAEM TOT Ke OT-
BET:
C1 C3 =4 Cm = 20'3“ - éﬁl_cgg.
cé 3. OnpepennyTe 3MEKTPOSMKOLThH CHCTE-

MBI OZMHAKOBLIX KOHIEHCATODOB, H306-
paxennoli Ha pucyErke 224, ecam paa-
Pac. 224 HOCTh IIOTGHIOHAJOB NONBOAMTCH K TOY-
* xam: a) 4, D; 6) 4, E, DnerTpoeMKoCTs
Kamaoro xomaeHcaTopa C.

PeweHuune. a) B aannoll cHcTeMe HAXOZAM TOUKHM C pas-
HEIMM NOTeHBMANAME. B CHAY cHMMeTPHM OYeBHAHO, 9TO 8TO
OoyayT Touku B n E:

Pz = P
Torza sKBUBAJCHTHAA CXeMa NPHUMeT BKHA, NOKASAHHEI Ha
pucyHrke 225, Kongercarop C5 MOMHO MCKAIYNATL U3 CXEMH,

g5 = 0, roupescaTopm C1 u C2, C6 u C4 momapHEO coegHuHe-
HEl TOCJeAOBATeJBHO, H HX 3KBHBAJICHTHAA 3JI€KTPOeMKOCTh

pasaa C',,, = C",,, = —g- HdBa KoHAeHCATOpPA JIEKTPOEMKOCTA-

MHA % n kougeHcatop C3 coeaHHEHBI NAPANIENBHO, IOITOMY

OKOHYATEJBRHO HMeeM

cml-ig- + % +C = 2C.

6) B aToM cayuae ToukH B u D HaxoaaTcA moA OAHHM IO-
TeHOHAJIOM, TAK KAK OHH 4Yepes OAMHAKOBEIE KOHAeHCATODEI
OPHCOEZHHEHB! K TOYKAM ¢ HOTeHIHUAaNaMH @, U @p. OKBH-
BAJIGHTHAA CXeMa COBMNAajaeT ¢o CXeMoil, usoé’pamennoﬁ HA
pucyHEe 225, ¢ y4eTOM TOro, YUTO H3 CXeMBl HCKIIOYAETCH
KoHJeHcaTop C2, DKBHBAJIEHTHAA E€MKOCTH M B DTOM CJyUae
paBHa

Cuz = 2C.

4. OnpenelnTe INCKTPOSMEOCTh CHCTOMAI KOHXCHCATOPOB, H306pa-
mennol HA pucyExe 226, ecam

Cy= Ca=Cy= Cy= Cy=C, Cy= C; = <.
Pewenne. B cxeme npexae Bcero HaAXOAMM OYeBHAHLIE

COEAMHEHNS KOHACHCATOPOB — IIAPAJIJICNIBHBIE HIH IIOCHEHO-
BaTenbHEIe. 3 pUCYHKA BHAHO, YT0 KOHAeHcaTopsl C6 u C7



167.

c1 c2 c1 C3 C5
i— -
. cs ) C2== C4== C6== CT=—
A " D T
Cé c4 °
o
Puc. 225 Pnc. 226

COeIWHEHB! NAPANAENbHO M HX SKBHBAJEHTHAA 9JeKTPOEM-
KOCTB

c C
C&7=E+E-C-

Kougencarop siaextpoeMrocTsio C,,; COSIMHEH IOCTEROBA-
TeAbEO ¢ KoHZeHcaTopoM C5.
OKBHBAJICHTHAA 3NeKTDOEMKOCTh KOHAeHcaTopoB C5—C7
paBHA
1 1

1 2 C
CE,B.? CB.? + E E! Cﬁ.ﬂ"f 9"

CacremMa roHpgeHcaropos Cb—C7 coeaMEeHa ¢ KOHJEHCA-
TopoM C4 mapaanesbHo, M JKBHBAJNICHTHAH 3JE€KTDPOSMKOCTD

c 8
C4.5.6.7 = E + C = EC.
JansHeHIMHe aHAJOIMYHLIE BHYHCICHHUA AQIOT
8
Cm = 'i_s-oo
5. OnpenesmTe 3ACKTPOSMKOCTh BOSAYIIHOTO CPePHUCCKOrO KOH-
aencaropa. Panmyest chep R,, R,

Pewedne. IIpegnonoxum, UTO 3apax
BHYTPeHHe#t chepul pagmycom R, paseH
BHemHeli cdepr paguycom R, pasen —ﬁfl
(puc. 227). Toraa noTeRODHAA BEYTpPeHHEH
chepsl paeeH
- 1(9_4¢
g\ Ry Ry

OOTEHOHAR BHeEIIHe# chephr

=L[_9_.__€_]-o,
i\ R, Ry
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Pa3HOCTL MOTEHILMAJOS ¢, — ¢, OnpefenaTea GopMynoH

—p=-_2 {1 _ 1
AL 4%(31 R-.»]'
Orcrofa
C = Amofly
R~ Ry

6. Koraencarop snexTpoemioctsio C, = 1 Mr®d, sapsmeHHBH no
pasnocTH norernmanos U, = 100 B u orxarouennnlit or HCTOUEM-
Ka, COSAHHHIN NMAPANNENLHO € KOHACHCATOPOM 2JCKTPOCMEOCTRIO
C; = 3 mr®, sapamenHsM A0 pasHocTH norennuanos U, = 60 B.
Onpesennare 3apall KAXIOr0 M3 KOHIGHCATODOB H DPA3HOCTH MOTeH-
HHANGE MOy O0KIANKAMH MOCHe BX COOXHHCRMSA, SCAM:

1) coeqnAmIOTeR OOKRAAAKKE, HMOIOIINMEe ONEONMEHHELIC 3ADANLI;

2) coeaunaoTca OCKAAAKH, HMEIOIIHe PASHOHMEHHEIC 3apayisl.

Pewenwue. 1) [Ipu napannesbHOM cOeqHHEHHMHM KOHAEHCA-
TOpOB 00II1as eMKOCTE faTaper KOHAEHCATODOB ONIpelesaeTca
no dopmyane C,,, = C, + C,, a obmuii sapax paben ¢ = ¢, +
+ g, = C\U, + C,U,, rae ¢, — 3apsaa mepsoro KOHAEHCATODA
A0 COeAWHEHWdA, ¢, — 38PAJ BTOPOTO KOHACHCATOPA A0 COSOH-
HeHHA. PasHOCTE MOTEHIHMAJIOB IMOCJE COSNHEeNNd HAa oBKRIaAN-
KaX Ka)KAoro M3 KOHOCHCATODOB

=4 = aui+Gl;
G Cors
A 3apAA KaXKAOIr'o KOHASHCATOPa Iocje COeAWHeHHA
g = C\Uyn q; = C,Ug.
OROHYATENRHO UMEeM

, _1-109.100+3-107%.80
u, = =70 (B
0 1-10%+3-10°° (B),

g =1-10%-70 = 7-10"° (Kn),
g = 8-107%- 70 = 21 - 107° (Kx).

2) B nanmsoM coyuae npu coeguHeHRHH O0KIaZOK, HMelO-
IIMX pasHOMMEeHHBIe 3apafbl, obmuit sapas ¢ = g, — ¢ =
= |C,U, = C,U,|. Pazaocts noreHnuanoB Ha oDKJIamKax Kam-
JIOTO M3 KOH{eHcaTopos $yAeT paBHa

U = |9U1"'%g|;
° G+C
-6 -8
Ur = 11:107°:100-3:107 60 _ 5 (p).
0 1-10° +3-10° (B)
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3apaa KaXKIOT0 M3 KOHAGHCATOPOB mocjae coefubenus Gy-
AeT paBeH

g; = C, U5 g; =1-107%-20 = 2107 (Km),
g = CUg gy = 3:107°-20 = 6 - 10™° (Kx).

7. JHePTHSA ILIOCKOTO BOSAYmHOro Komuemearopa W, = 21077 Ix,
OnpenennTe 3HEPINI0 KOHASHCATOPA IOCAe SANOAHEHHH €ro JH-
JICRTPHROM € NHIIEKTPMYCCKOl NPOHEIAPMOCTEIO € = 2, ecJm:

1) KOHJEHCATOP OTKJIOUEH OT HCTOUHMKA NMHTAHHN;

2) ROBAEHCATOP MOARMIOUOH K HCTOMHNEY NHTAHMNA.

Pewenune. 1) OopesrernM sHeprui0 KOHACHCATOPA TOCIE
erQ 3aNONHEHHSA AHINCKTPHKOM B NEpsoM caydae me dopmyne

W2=§C—2,

rhe ¢o — SapAX KOHAEHCATOPA, KOTODLIA He MaMeHWJICH NPH
€ro 3aroJHeHHH AWSJEKTPHKOM.
INeKTPOEMKOCTE ROHACHCATODA C AHINEKTPUKOM

S

roe Cl = E:—;g = 3ACKTPOeMEKOCTh BO3SAYIUHOTO KOHASHCATODA.

Toraa
W,

=B W,
20, e’
-10~7 _
W;=212° = 1077 (x).

2) Tax KaKk KOHACHCATOP MOAKNIOUEH K MCTOYHHKY IHTA-
HMSA, PHEPTHIO IHOCNHe ero 3aNoJHeHHs AM3JeKTPHKOM ompefe-

JrM no dopmyne

rae U, — Hanpa:KeHMe HAa KOHJIGHCATODE, KOTOPOE OCTAETCH
nensmeHEBIM. [Tockoasky Cp = €C,, TO

2
W, - S8 e,

OKoOHYATENARHO HMeeM
W,=2:2:10"= 410" (Ix).
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c2 8. [InacTUHLE NACCKOIO KOHASHCATOPA NOAKAIOVE-
HH K HCTOMHHEY © € =28. Onpeaeaure HamMene-
HAC¢ MICKTPOCMKOCTH H HOPIHH IIORTPHISCKOrQ
HOAA ROBACHCATOPA, eCAH KOHEEHCATOD HANOJOBH-
HY 3aNONHHTE AHNAACKIPHMKOM ¢ AHANeRTPRUecKON

NPOHHIAEMOCTEI0 £ = 2, PaccToAENe MeXAY IIac-
£ THRAMK d = 1 ¢m, nIomans naacrar § = 50 on.

_||_ PeweHWe, [Ina Toro 4ToGul OUPEACNIHTE M-
KOCTP KOHACHCATOPA, SANOIHEHHOrO AUIIEKT-

Puc. 228 PHKOM, TAK, KAK OOKA3AHO HA pHCYHKe 228,
MOYKHO IPEJCTABHTh €r0 KAK ABA IIapaJileNbHO
COeAUHEHHEIX KOHACHCATOD2 ¢ OMNOMAALIC maacTuH S = %,
OZMH H3 KOTODHIX 3ANOJHEH AHANeKTPHKOM. EMKOCT: mepeBo-

ro xonpencaropa C, = ﬁ:; = %7, emxocts srOporo ¢, = 27,

CymMmMapHaA eMKOCTh HATIOJNOBHHY 3aMOJHEHHOTO AUIICKT-
PHKOM KOHAEHCATODA DABHA

C=C+C= L+ .

0 =

HaMeHneHHe 3NM€KTPOSMKOCTH
- - (. = %% _ 85 _ &S _
AC=C-C, 2 (c+1) . 2 e - 1),

rae C, = %. Tak kak £ > 1, To AC > 0, T. e. eMKOCTh KOH-

AeHCATOPA YyBeJlHuuBaerca. MaMeHenne sHepruu DPABHO
_ c# _ ce? _ acét

_ &S (e-1)#? _ efe -1)8¢°
AW = 2d 2 4d :

OHepraa 9JeKTPHYECKOrO MOJA KOHAEHCATODA YBeIHIH-
nack, I[pm BHeCeHHAM IMIJIEKTPHKA B SJeKTPHUYECKOe IIoJe
KOHACHCATOPA NPOHCXOZAT MOJAAPH3ALMA AMIICKTPHKA, ITOJE
ocaabnsgerca, ofHaxo 6marofaps HMCTOYHHKY 3apAk HA TJjac-
THHAX YBEJIMUHMBACTCA K COOTBETCTBEHHO HANDAXKEHHE OCTAeT-
¢ NPEXHUM. YBeJUUYEeHHE DHEPrHM 3JIeKTPHYECKOro Noas
OpPOMCXOZHUT 38 CUeT PaloTHl HCTOUHHKA:

. -12 s ELY -3
AC = 8,85 102.0‘1).15 10 = 2'21 . 10—12 ((p)’

10712 (2-1y-5-10"3.



9. B maockmli BOSAYMIBNE KOHIGHCATOD BCTAB-
JAHeTcA METALIETYECKAR IMIACTHER ToMEHOH d,.
Sapax Ba ofxaaakax Koupemearopa g. Kompen-
CATOP OTKAIOYWEeH Of HCTOYHHKA. Paceroamme
MexAY ILUIACTHHAME d, nIomaabr NIAACTHEH S
(pne. 229, a). OnpegeanTe HAMEHEHHE 2nEKTPO-
€MHOCTH KOHESHCATODA H SHEPrMM erd 3IeKTpu-
YeCKOro Ioad.

Pewenune. Ha Merannmaeckoll naacTHHe
AHAYOMPYETCA 3apdf, NIpAYeM BHYTPH ILIAC- - >
THHH IOJe OTCYTCcTBYeT. KoHAaeHcaTop C d
BCTABAEGHHOH NIAacTHHOHR MOMHO TpPeAcTa- a)
BHTH KaK IBA IIOCJHGHOBATEABHO COSIHMHEH-

HEIX KOHZECHCATOPA EeMKOCTSIMHA

+- +-
C, = ;‘tﬁ, C,= ;?;,
rae L, n Iz PACCTOAHMSA OT OOKJIAZOK A0 ©° —°
Meraanudeckol nmacruHM (pmc. 229, 06).
OKBUBAJIEKTHEAS €MKOCTH PABHA
1 1 1 h L h+h -
_._-_.-'-_-._-'-__..-_._._’
Cow G G %S | %S | &S o b
L+ 1= d - dy, 6)
Puc. 229
Cslm d %

HameHenue eMKOCTH

DIeKTPOEMKOCTE KOHACHCATOPA HE 3ABHCHT OT JIOKANN3A-
IBU IIACTHHL, MaMeHeEWe sHepPruH 3A6KTPHYECKOTO MONA

AW - Wz “— W’.’

AW = 2% i Sﬁ(%s sos] '2‘{:;“<0

OHeprusa »IeKTPHYECKOro NoAsd YMeHBINAeTCH, TAK KAaK
yMeHbIIaeTca o6rpeM, B KOTOPOM CO3ABETCA HoJe, HANPAIKECH-
HOCTb JXe NOJIA B OPOCTDAHCTBE MEXIY MIACTHHAMH OCTaeT-
CcA OOCTOAHHOM,

10. OnpeneanTe MIMEHCOHME 3ApAXA NPOBOXAINeil cdepll paguyecoMm
10 cM, DepBOHAUANLHO 3apsmenHo# g0 moremmuana 10° B, ecax ¢
TeYeHHeM BDeMeHH OHA UACTHURO NOTePAlA 3APAN H €@ IHePrHa
yMensumiaach ma 1,8 - 1074 M.
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PoweoHue. Freprua yeguaeHHON npopoaameli chepun ono-
PeACNACTCS BHIDAYKCHUEM

w. = ¢
2’

rae C — 3MEKTPOEeMKOCTh CepH, paBHAA 4We,Er.
Hs3meHenne 3Hepram ctheprl paBHO
AW, =W,-W, = %(‘Pg - )

Orcona

P2

JC # 2neqer “

HameneHue 3apana onpefenserca no ¢GopMyine

Ag = C(0, - 0) = 4ueor[,{%}+¢f -qa}

[TopcTraBnAd 9HCI0BEIe 3HAYEHHA BAAA Ag, DOaydaeM
Ag = 4-8,14-8,85-107%-0,1 X

942,

943

0944,

1074 _
[4’2-3,14 s -0y T 10" 710" ]= 167 107 ()

SADAYHN

JBa xoaaeHcatopa eMmirocramMu C, m C, COeAWHEHH IIO-
CJIEROBATE/ILHO H MOAKIIOUEHB K HMCTOYHMKY IOCTOSH-
Horo HanpskeRua U (puc. 230). Ha cKOABKO H3MeHHMT-
CHA 3apAj HA KOHAZEHCATOPAX, €CJAH KOHLEHCATOD
eMKOCThI0 C, 3a0JHHTS INIJIEKTPHKOM C IUSJCKTDH-
YecKoil NPOHMIAeMOCTHIO £7

OnpezennTe 3KBUBAJEHTHYK JJIEKTPOEMKOCTh CXeM
a — 2 (puc. 231). DNeKTPOEMKOCTH BCeX KOHACHCATOPOB
paBnm C.

Onpenenure, KaKOe KOJHULCTBO TEll- c1 c2
JOTH BBHIAEJINTCA B INPOBOAHHKE, €C-

JU uvepes HEro paspaAguT: miIocKuit _'"'_"I'_
KOHAeHCATOD, SAPAYKEHHBIA A0 pas- €

HOCTH TOTeHUuANOB 2 KB. Ilnomaze
naactas 0,2 M°, paccTosHEe MEXAY
HUMH 1 MM, IM3NeKTPHYECKas Ipo-
HUIAeMOCT: BELIESCTBA, SAMOJHMIO- oUo
ero MNpOCTPAHCTBO MEXKAY IIACTH-

HaMu, papHa 10, Puc. 230




a)

o HHHHH—
-

8}

Pue. 231

945, IBa ORHHAKOBBEIX KOHZEHCATODA CO-
eaHHeHH MNapanjaensHo. 3apAsa Ha =
WISCTAHEAX KayKAOTO0 KOHZEHCATO- i
pa ¢. Kakoe xoamueCcTBO 3/eKTPHYE-
CTBA OpOHZET IO COSAMHAIOIOUM STH 1 1
KOHIEHCATODEl IDOBOASM, €CJAH pac-
CTOSIHHE MeXAYy ILIACTHHAMH OZHOTO
H3 KOHIEHCATOPDOB VMEHBIIMTh B
4 pasa?

946. Kaxoe KOJIHYeCTBO TeIJOTH ARAS- 2 2
JATCA B HelH IpPH TIePeBOAe KJAHda
H3 monoxerua I B noaoxenue 2 + -
(puc. 232)2 OneKRTPOEMKOCTL KOH- oo
zeHcaropa C, momapaeMoe HAUpIAKe-
e U. Pac. 232

947. Tpu KOHASHCATODA, €MKOCTH KOTO-
peix pasEn C,, C,, C,, coeAUHEHEl B CXeMY, Kak TOKAa-
38HO HA PHCYHKe 235. PassocTs moreRmmanos Mexgy
TouKaMn A 1 B papaa U. Onpesennrte pasHocTh IOTeH-
LVAJTOB MeXIy Toukamu 4 u D.
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048, Onpenennte 3apajs, KOTOpLIH 2

OpOHaeT MO IPOBONAM, COeXHHA- ]
IOLEUM OGRJIAAKY ILIOCKOTO BO3- J
AYIIHOrO KOHACHCATOPA M MCTOY- cl
HHK Toxa ¢ 3JIC, pasmoit 8 B,
OpH MOrpy}KeHun KOHACHCATODA :l_"_D
B AuoAeKRTPHK ¢ £ = 2. [Lno b c3
OAacTHH KoHAeHcaTopa 200 cM®, I
PacCTOAHKHEe MEKAY IUIACTHHAMH Il
2 MM,

949, KorencaTop eéMKOCTHIO 3 MKD Puc. 283
H HAIpDAXKeHMeM Ha Oo0OKJIazKax
100 B coeamHAIOT NapajUIeABHO ¢ KOHASHCATODOM €M-
KocThio 4 MK® u HaumpameHweMm Ha ofkaagxax 50 B
Pa3SHOMMEHHO 3apsyKeHHEIMH o0KknaakaMu. Cupenefnre
3apAAN KOHEEHCATOPOB HOCJ]e COeAHHEHUA H M3MeHeHHe
SHEPTrHH 3JIEKTPHYECKOI0 IIOJIA.

950. Onpegenure eMkocTh GaTapey KOHAEHCATOPOB H 3apAX

Ka)AOro KOHAEHCATOPA B CXeMe, IOKAa3aHHOM HA PHCYH-

ke 234. Hanpamenue MexAy ToukaMu A u B paBHO

10B,C,=C,=C3=C;= Cy= Cg= 10 Mx®P.

JdBa OAMHAKOBRIX KOHEEHCATOpPA, B OAMH M3 KOTOPHX

NOMEINeHAa AHAJIEKTPUYECKAS INIACTHHA ¢ OTHOCHTENb-

HOIf AU3NIeRTPAYECKOH NPOHHLACMOCTHIO £, COSTHHEHBI

H 3apsxeHBl A0 Hanps:xeHua U7 (puc. 235). Onpenenn-

Te paboTy, KOTOPYIO HANO COBEpIIHTL, YTOOH BHITAIOUTE

OUBJIEKTPUYECKYI0O NMACTHHY M3 KOHACHCATODA. OMeKT-

POEMKOCTL BOSAYHIHONO KOHAeHcaTopa paBHa C.

951

c1 €
i
Ao I i
C2

C3
i -t

C4== C5= C6= .
1°T |
Bo ’ :

Pnc. 284 Pue. 235




175 .

Mpuwnoxerne

ON3NUECKNE BOAWIMHL U UX SHEUONUS,
Heobxoaumbie ANnm pelleHKA 3anay

Tabauma 1

OcHOBHbIe PMIMUECKNE NOCTOAHHLIO

PUIHIeCKAST

OCTOAHRAS OBoanagerne YHCIOEOE 3HAUEHHE
ATOoMHAA e€IMHMALA a.e. M. |1,661-10"% Kr, =
macenl (1/12 Macent = 931,56 MsB/c?
BYKJIHAARA
yraepoza '%C)

I'paBuTAUMONHAS 8,672 - 107" m®/(xr + c%)
OOCTOAHHASA

MarauTEas Ho 1,26 - 10°%Tu - m?
MOCTOSHHAA

Macca moxoa m, 1,675 102 kr =
HeiiTpoHA = 1,008665 a. e. M.
Macca mokoa m, 1,678 - 10 * kr =
IIPOTOHA = 1,007276 a. e. M,
Macca TOKOS m, 9,110 - 107 xr =
aJeKTpoHa =5,486 - 10 a. e. u.
Hocroaxnaas N, 6,022 - 10%* mMoms™
Agporaapo

HocToaunas k=R/N, |1,381-10"% Ox - K™
BonboMana

Ilocroaneasn h 6,626 - 1073 Ik - ¢
Tlranka A=t 11,055-10% xc - ¢
Tlocroannas R 1,097 - 1077 u?
Pugbepra

Iocroannasn F=N,e |9,85-10*Kx - mom™
dapanes

CropocTs cBera c 2,998 - 10% m/c

B BaKkyyme

VaensHENE 3apax e/m, 1,759 - 10" Koy - xr!

SJIeKTPOHA
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IIpodorncenue

Duauieckad O6ozrauenne Yaenosoe 3HAYCHBS

DOCTOSAHHASA
YanBepcantsHan R 8,314 Mx - moms ! - Kt
ra30Bas IOCTOAHHASR
dreKTprRYecKaA €o 8,854 - 1072 @ - !
TMOCTOAHHASA
DaeMeHTAPHLIL e q, 1,602 - 107 Kn
sapan
(3apax saexTpoHA)
Tabauua 2
MnovHocTn sewecTe (p)
Teepmoe ., < || Humaxoors " | Tee %
Bemectso ;4 * || (nopMansrEe a
& B YCIOBHA) &
g e a
Amomuamii | 2,7 Aneron 0,79 || Asor 1,25
Kemeso 7.8 Bozna 1,00 || Boaopoa 0,09
SoxoTo 19,3 || Tnuneprs | 1,26 || Boaayx 1,29
Jex 0.9 " Macao 0,9 Krcaopon 1,43
Huxkens 8,9 Kacroposoe ¥Yraexuceanit | 1,98
Mens 8,9 Kepocun 0,8 ras
Coumer 11,3 PryTe 13,6 (| Xnop 3,21
CepelGpo 10,5
Crans 7.8
Tabmuma 3
Monynu ynpyroctv (E)

Marepuan E, TTla MaTepuan E, I'lla
AmoMunanii 70 Caunernr, 16
HKemeszo 200 Crann 210
Mennb 130 Crerno 60
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Tabauna 4

Koadpduuments Tennosoro paclumpeHns

Kosbdunnenr KoatpdrEnmenr
Teepaoce AHAekEOTO olrpeMHOTO
BEIecTBO pactInpenns o, Hunxocrs pacuiupeHus B,

10° K™ 10¢K!
Amovmunuit 2,4 Faunepun 5
Kenezo 1,2 Kepocun, 10

OeHBHH
Meas 1.7 Pryre 1.8
Craasn 1,1 Cnupr 1,1
Crerno 0,9 Bozaa 2,1
TaGanua 5

AasneHne HacbilUleHHOro napa soas (p,.)

APWM Pa3NUYHBIX Temnepatypax (t)

t, °C |Dun, ¥lla t, °C | Py, ¥lla t, °C | Pgp, Klla
1 0,653 11 1,31 21 2,49
2 0,706 12 1,39 22 2,64
3 0,759 13 1,49 23 2,81
4 0,813 14 1,59 24 2,98
5 0,880 15 1,71 25 3,17
6 0,933 16 1,81 26 3,36
7 0,999 17 1,93 27 3,56
8 1,07 18 2,07 28 3,78
9 1,15 19 2,19 29 3,99
10 1,23 20 2,33 30 4,24
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Tabmama 6
YaenuHuie TennoemMKkoctu (c)
3 II; Tox
BemecTBo ¢, 10 P BelecTeo cs 10° —
AmoMuruit 0,90 Ceuren 0,13
Boxa 4,19 Cepebpo 0,23
Hemxeso 0,46 CepRaa KHcaOTA 1,59
Kepocun 2,14 Coupr 2.43
Jexn 2,1 Crans 0,46
Meae 0,38 Crexno 0,83
Onoso 0,28
Tabmuma 7
YaenoHan Tennota nnasneHua (1)
M TeMneparypa nhasnenwa (f )
BemecTeo A, 10° O - ko’ tows °C
Jlen 333 0
Mean 176 1083
CBuHer, 25 327
OnoBo 59 232
Tabnuna 8

VaenbHan rennora napoobpasosanus (r)
» TeMnepartypa kuneHms (f) Nnpu HOPMaNLHOM AABNSHMMU

BemecTeo r, 10° = + xr? t, °C
Bona 2,26 100
Boabdpam 4,80 5900
Kucnopox 0,21 —-183
PryTh 0,28 357
Cepebpo 2,30 558
Cnupr 0,85 (£
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Tabnana 9
YaensHaa rennorta cropaHus (q)

BemecTso g, 10° x - xr™? " Bemecrso q, 10° Ik - wr'
Bensun 46,0 HedT1p 46,0
Tas 46,0 ITopox 3,8
Hepeso 1,3 Cunpr 29,0
Husennuoe 42,0 Kamenukrit 29,0
TONJIHBRO yTOoaL

Tabnena 10

OTHOCUTENbHAR ANINeKTPHWYecKkan
NPOHULIAEMOCTL (2)

BemecTao € BemecTBO £
Boza 81,0 Cmoaa 7,0
Krapi, 4,5 Coupr 26,0
Kepocur 2,0 CrerJo 7,0
Macao 2,0 ®apdop 6,0
Ilapadun 2,0 J60RAT 2,7

Tabnuna 11

YaensHoe conporusnaeuuve (p)
W TeMnepaTtypunin xoasppuuneHr (o)

BemecTeo p, 107 OM * o, 107 K
AmoMunnii 2,5 4,5
Boastdpam 5,3 4,6
Kenezo 8,7 6,2
Meas 1,7 4,3
Huxpom 100,0 0,4
CBHEen 21,0 4,2
Cepebpo 1,5 4,1
Craab 15,0 6,0
¥Yroaw 400,0 0,8
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Tabnaoga 12
Moxasarens npenomnaeHua cpeawu (n)

BeirecTro n " BemecTRO n
Anmas 2,42 Macao 1,52
Boga 1,33 Cnupt 1,36
Kaapn, 1,54 CrexJo 1,54

TabGnuna 13

PaGora Bbixoga 9n1exTpoHa M3 meTanna (A,,)

Merann A, oB MeTann Ay, 9B
Bonedpam 4,50 Harpuit 2,27
Kanuit 2,15 IInaTtuea 5,29
JIurnh 2,39 Ieanii 1,89
Meas 4,47 u IHuuar 3,74
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Tabnama 14
Maccel nmsoTonos*
Macca r Macca
Haoron H30TONA, Haoron H30TOIA,
aA. €. M. a. . M.
'H (somopon) 1,00783 || 1°B (6op) 10,01294
’H, D (nefirepnit) | 2,01410 || 3N (azor) 18,005739
SH, T (rparu#) | 3,01605 || *C (yraepoxn) 12,00000
He (renmit—3) | 8,01602 || **C (yrnepon) 13,003355
‘He (rennti—4) | 4,00260 || N (azor) 14,00301
*Li (aTnit) 6,01518 || %0 (xmcnopox) | 15,99491
"Li (raraf) 7,01601 {| 170 (xmcnopox) | 16,99913
®Be (Gepunanit) | 8,00531 (| 2!Al (amomMmuuti) | 25,98146
°Be (Gepuanmit) | 9,01218 || *'°Po (momommit) | 209,98297

* Ing HAXOKAEHHMS MAcCCH SAPA AAHHOIY H3OTONA HeoOXOAHMO

BHMECTh CYMMADHYIO MACCY 3J€KTPOHOB H3 MACCH H30TOIIA.

Tabmmauna 15

Mepuoas Nnonypacnanoe paaMoOaKTUBHLIX 3N6MeHTOoR (7, ,,)
3apaacBoe HHCAO Hzoron Tun pacnaza T

27 Co (xobaneT) B 5,2 roga

38 8Sr (crpornomif) B 28 ner

84 Po (moaosnit) o 138 cyr.

86 Rn (panon) o 3,8 cyT.

88 Ra (pagnit) o 1620 ner

92 U (ypax) o 4,5 - 10° ner
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Tabauna 16
ACTPOHOMMYECKNE BEJINHMHM

: : -r

g b= s; i E 5‘:5 S § 2

Z o § 8 g EE & gg .

é g O s é' B3 Ig's g5
Coneme |6,96-10% 11,99-10% | 1,41 | 25,4 (cpean.)
Bemns |6,37-10° |[5,96-10* [552 |10
Jlyma 1,74 -10°% | 7,35-10% |3,30 27,3

Tabnuna 17
MapameTpbl 0pOGUTH
Ilnaunera Cpeagaee paccroanue | Iepnoa oSpaierus
or Conana, 10° xM | Boxpyr Consma, rogs

Meprypuii 59,8 0,24
Benepa 104,7 0,62
Bemnasa 149.6 1,00

Mapc 224,4 1,88
IOnurep 777,9 11,86
Carypn 1421,2 29,46
Ypar 2871,0 84,01
Henryn 4497,0 164,79
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Tabmuaua 18

Muoxutenu w npucraskn pns o6o3HaveHuR
AEGCATUYHBIX KPATHMIX M AONBHBIX SAMHML

Mnoxrrene | Ilpucrasxa | Obosnauenue | [Mpmmep

10'? | repa T reparepn, TI'n
10° r'Hra r ruraparr, I'Br
10° Mera M Meraom, MOm
10° KHJII0 K KHJIOMETD, KM
10? reKTo* r TeKTOJNUTD, TJI
10 Aexa* Aa ACKATATD, Aan
107 Aenm* I AeOEMETD, AM
1072 CAHTH* c CAHTHMETD, CM
1078 MMJLITH M MUAAHBOABT, MB
107° MHUKDO MK MUKDOAMIED, MKA
107 HAHO H HAHOCEKYHAA, HC
1074 IHKO o nakodapax, od

* BpesAouKoil OTMEUEHH MPUCTABKH, KOTODHE XOMYCKAETCH OpH-
MEHATh TOABKO AAf eAHHUI, NMOJYIHBIINX IMUPOKOe PACTIPOCTDAHE-
HHe, HAIDHMOD: AEeNMMeTp, CAHTHMETD, ACKANUTD, TeKTOJMTPD,
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OTBeThl

1. 2,6 m; 1,6 M. 2, 4,3 M, 3. 4 M; 6 M; 30° 4. = 1,4 M
45°. 5. = 6,12 M; BeKTOp Iz cocTaBaaeT yroa 45° ¢ oceio OX.
6. -2 m; 8 M. 7.6 M; 60° 8. 5 M; ~4,12 u; ~4,47 M.
8. =4,2 M; 3 M; -3 M; -45°. 10. a, =3,46 M; a, = 2 m;
1) b, = -2,6 M, b,~4,3 M; 2) b, = 2,5 M, b, = —4,3 M.

11. CocTaBAAIOMEME BEKTOPA @ 1O JBYM HEKOJJIMHEAPHEIM
HANPABNCHUAM ABAAIOTCA BEKTODH b U ¢, npuueM @ = b +¢.

IIpoeKOMAMY BEeKTOPA ABJSIOTCS YUCHA, PABHEIE NMPOU3Beme-
HUAM MOAYJA BEKTOPa HAa KOCHHYC yIJia MeXJy BeKTOpOM H
saZaHHBIME HanpapiaeERAMH. 13. Her. Moaynp mepeMelneEnd
IAF] € I, rge [ — anwma nyta, 14, 1,41 cm. 15. 5 M. 16. 5 xm;
3 kM, 17, |AF| = 1 = 26 cM; |AF,| = 77,6 cm; I; = 78,56 cm.
18. =3,9 cM; =82,4 cm. 19. I, = 4,71 mM; I, = 15,7 m;
lc= 18,8 M; I~ 22 m; |AF,| = 3 m; A7 = 4 m; |Ary] = 2,83 u;
|ATy] = 0. 20. 7 xm; 5 kM. 21. |[AF] = 20tg30° = 11,5 Mm;

= _1_ [~ —J s = r. B
! 20[1+ maoo] 43,1 wm. 22, x=1 + 2t (M); F(§) = 7y, + B,

rae |7l = 1 M; |} = 2 m/c. 28. -3 m/c. 24. 0,1 33 0,9 M.
26. v, = 1,25 m/c; v, = 5 M/c. 28. 1) x = 20 — 4¢; 3) 5 c.
29. 1) 1 m/c; 3 M/c; 2) x, =t (M); x, = 3(f — 20) (M); 3) uepes
10 ¢ ¢ MOMeHTA HaYala ABMIKEHHA BTOporo texa. 30. 54 kM.
31. 0—4 ¢ — gBHKeHHe DABHOMEPHOE CO CKOPOCTHIO U, =
= (0,0 M/¢; 4—6 ¢ — ABMIKEHHe PAaBHOMEDHOE CO CKODOCTBIO
v,= 2 M/¢; 6—12 ¢ — aBHIKCHME PABHOMEPHOE CO CKOPOCTHIO

= —1 M/e. 33, vg, = v, Vg, = 0; vy, = 0, vy, = —v. 34. ITpu
upamo:mneﬁnom aBuxenun. 35, 1) 90°; 2) 180°. 36. 35 m/c;
36 M/c. 37, 10 ¢. 38. 25 m/c. 39. 10tg60° ~ 17 m/c. 40. 1) Jlo-
[ROYHAK JOMMKEH HANPAaBATH JOoAKY mox yriaom 60° x Gepery.
t, = 58 e¢; 2) Cropocrs noaKE ROMKEA GLITL MEePHEHAUKYAIP-
Ha Oepery pekm. ¢, = 50 c¢. Jloaxa cmecTHTCA HAa 50 M Bnna

mo TedeHHIO pexn. 41. v J02 + 02 +2v, Ve 3 8infl = 2v
42. tgo = 1‘%:!. 43. z9,2 M/c. 44. 4 M/c; ~4,2 Mun.

45. ¥xazanme. IIpeacTashTe, YTO BHl HAXOAUTECH HA OAHOM M3
TAIAKTAK M OHpeAejiAeTe CKODPOCTh OCTAJNbLHEIX TAJaKTHK,
ABMOKYIINXCA OTHOCHTEeNRHO Bac. 46. 18 um/u; = 65 KM/u.

= D .
47. v vlm. ¥xazamme. Jlna Toro uTo6m1 30HT 3agep
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MHUBAJ MAKCHMMAJNBLHBIH HOOTOK, CKOPOCTH KAIEAh AOMIKHA
ORITE NMEPHeHAUKYJIASPHA ero noBepxHocTH. Cuuraiite, 4urTo
30HT NIOCKMA M BepXHHMI Kpall 30HTA MOYTH KacaeTcs rojo-

B uenobexa. 48. o; € o < o, rge sina, = g, sino; =
= 180° — a,. 49. 2 m/c?. 50. ~ 3,5 m/c?; 2,5 m/c?; 0. 51. 5 m/c?.
52, 1251!/0, m/c 53. v, = 2 — 4t (M/c). 4. 1) v, = O,
a,, = 1 m/c%; 2) v, = 2 M/, a,, = 1 M/e?; 8) vy = 2 m/e,

= -1 m/c®. 56. a = 5 u/c’; tgo = 3(a ~ 87°). 67. 5 m/c.

58. 1) v, = 5c0s60° + 4cosd5°t, v, = 58in60° + 4sind5°t;
2Yv =25 M/c. 59. x = -2¢ + 2tz(u), 4 M; 6 M/c. 60. 64 M.
61. x(1) = 14 M, x(2) = 20 M, x2(3) = 22 M, x(4) = 20 M,
2(5) = 14 M, x(6) =4 m; |AF| = 0; I= 44 M. 62, 22,5 M3
40 M. 63. x = 2 + 1,5¢% (m); v, = 3¢ (m/c). 85. [AF}| = 40 u;
|aAF)] = 70 M3 |AF| = 80 m; |Ar = 40 M. 66. ¢, = § ¢,
t,= 10 c. 67. x(¢) = 10 + 10t — t* (v); v (t) = 10 — 2t (m/c).

68. 10 m/c% I = 40 m. 69. 7,5 m/mux’. TL. 3 nu/c; 5 m/c’.

72. %=§- 2,25. 73. 2. 74. 5 ¢. T5. y = 2t + 4% v, =
=2+ 8% 76. 1 ¢; 10 mfc. 77. = 27T M. 78, 0,6 M. 79. 2 ¢;
=1,4¢c; 0,6 c. 80. 4,9 M; = 24 M. 81. 13 M. 82. = 26 m/c.
83. = 300 M. 84. = 11 m/c. 85. 8. 86. 20 m/c; 36 m/c.
87. = 32 m; = 59 M. 88. 15 M/c; 48 M. 89. [Ipubansurensao
Ha 2 M. 90. tgo = 2, o = 63°. 91. ¥xazamme. 3anuinmre
YPABHEHUS ABHKCHNA TeJa 10 FOPH30HTAJLHON M BePTHKAJL-
HOl OCAM M HCKMIOYMTEe BpeMdA. B pesyabTaTe DmOJIyduHTe 38-
BHCAMOCTE Y oT X. Ilo BEAOY »Toil 3ABHCHAMOCTH BHI MOJKeTe
ompeAeanTh THN KpubBoit. 92, = 870 M. 93. 13 M; = 15 m/c.

-t & ~
O Upa = g ety 950 1200 M. 96, ~10 w/e.

97. =3 M. 98. = 7,6 m/c; =5,1 M. 99. 37,5°. 100. 2 paza.

101. %4- = 4. 102, PaBEOMepHO IO OKPY/XKHOCTH. 3aMeZJIeH-
B

HOS ABHMIKEHME MO OKpy:xHocTH. 103, 2; 2. 104. 12,56 pax/c;

=~ 8,8 M/c; = 47 m/c?. 105. ~ 8,64 - 10~ paa/c; ~ 7 - 10 M/c.

108. 8 m/c. 107. = 18 M/c. 108. v, = 4 Mm/c; vy = 5 M/c.

109. 1 M/c; 2 m/c. 110. = 1,74 - 107 pag/c; = 2,6 - 107 em/c.
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111 0 = 3%; v, = 222 112, 1 pag/e. 118. 0,15 m/c”.

!h fﬁ q)z BL—OOBG
114. = 3,46 m/c. 115. Jvf snfa | tgy = S
Y — yro:x MexAy BeKTopaMm ckropocteif U m ;. ¥kasaHHe,
IIpoeKIUKY CKOPOCTH MAOIMHEI H& OCH, HANpDABJICHHEIE BAOJDL
KaHATOB, PABHHEI CKOpocTsM Kanartos. 116. 3 kH. 117. 2 H.
118. 20 M/cz. 119. 2,2 m/c?, nHanpaBieHo BBepx.
120. = 0,91 m/c% 121. 0,1 H. 122, 20 H. 123. = 52 xH.
125. = 3,1 H. 126. 52 xH > T > 46 xH. 127. 30 kr.
128. 2,5 m/c%. 129. = 1,8 m/c. 130. 4,8 H. 131. 2,5 m/c%;
1,25 u/c2; 22,5 H; 45 H. 182. = 82 M. 133. = 4,6 paz/c.
134. 1 H. 135. = 8,2 paxg/c. 136. 189 H; 1560 H.

- me -] g , JE
137. ,p ~ ;1% 138. 0 TR 180 v >

140, 6 - 10* kr. 141. (V2 — 1)R, = 0,4R;. 142. v, = :‘/’15-

143. r = siizi. 144. ~110 xr/»®. 145. 4,8 u.

s Tae

146. ~ 6,5 kM/c. 147. 1,7 xm/c. 148. Ha 14 H. 149. 4,9 m/c?.
150. J§g. 151. 180 xm/u; ma 690 H. 152. = 220 wxr/m®,

153. MR R | 154, ~ 12 4. 155, Yeemuunres na 60 H.

m[R+hT_1

R

186. 4 =xH/m. 157. 1 m/c®. 158, 1) 0; 2) %f"—.
159. Ax = %. 160. 1 mm. 161. 1,8 cm; 2,4 com;
1,2 em; 1,6 cm. 162, =~2,8 m/e. 163. 20 m/c.
164. 1. 165. 6 m/c®. 168. ~78 M. 167. 1) mgcoscy

2) mq(gsina — )’ + g2cos?a. 168. 5 m/c%. 169, 3 m/c%; 6 M.

170. 0,22, 171. = 0,18 n/c”. 172. Yepes 1,5 c. 173. = 570 H.
174, = 2 M/c% ~ 1,8 H. 175. =~ 1 M. 176. =~ 8 m/c%; ~ 2,8 m/c?.
177. 2,5 M/c. 178. 0,1 m/c. 179. 1,5 kr/c. 180. 6 xr, 181. 0,4,
182. 37,5 H. 183. 0,19. 184. 5 H. 185, 13 c. 186. 3 xr - M/c.
187. =450 xr - m/c. 188. 16 H - ¢; 1 m/c. 189. 10 m/c.
190. 2 m/c. 191, 1,5 m/c. 192. 1) 2,4 M/c; 2) 4,4 m/c.

1
193. zv,. 194. 0,8 . 195, fmgi“fw. 196. |/p? + p? + 2p, peosa.
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197. 52 m. 198. =6 M. 199. 1) ITepBriM A0IAeH NPHITHYTD

genoBex ¢ Gompme#t maccoilt; 2) = 3 m/c. 200. % M/cC.

201. = 2,8 + 10° m/c. 202. 3,6 - 10* H. 203. 99,96%. ¥xa-
3anne. OnenduTe SHAMEHHE CHJIBI B3amMopelicTeua F nynm ®
mapa 1o HSMEHeHHIO HMIYALCA [YIH, BHYNCIAAA BPEeMA B3A-

umMopesicTeua no dopMyae At = vlz_f% . 3aTeM HANAATEe OTHO-
-F
mreHHe —— 2 + 100%, rae F,, — cuia TpeHMA IN4pa O IO

BepXHOCTH, HA KoTopol oH aemxur. 204. —-15 Ix; —-156 JIx.
205. A = 0; Ay = 0; A, =2,2 - 10* Ix; A, = —-800 x.
208. 2,2 - 10* Ox; -2 - 10* . 207. —1710 Jx; 1960 .
208. A, = —5880 Ix; Ay = 0; A, = -1180 [ix; A,,, = 7200 Hxk.
209. PaGors: pasnel, 210. 25 Br. 211. 74 kBr. 212. = 470 Br.
218, = 900 kr. 214. 1) 140 xBr; 2) 190 xBr. 215. 35 Jx;

0,007 Br. 216. 150 Jx. 217. \/2gk(1 - pctgo) . 218. = 7 m/c.

219. B 4 pasa. 220. 625 H. 221. ,’ﬂ%’ﬂl 222, ~ -1 Ik,
223, 1,1. 224. 10 m. 225, —4 Jix; 0; —8 k. 226. 1) —mgh;

2) 0; 3) 2gh. 227. v = Ja[ghgwﬁ_m]_m . 228, 2,5 M.

m

229. ~ 3 m/c. 280. 1 Ixc; —0,5 Jix; A, 2 |4, . 231. 1) 10> H/x;
2) -1,8 Ox. 232. 1,8 cm. 233. 0,1 Odx. 234. 0,6 m/c.

235. -20 Ix; 20 . 236. %lli. 237. 7000 Mx; —2100 .

238. 1,2 M. 239. J23‘h. 240. 1) =3 m/c; 2) =3,8 M/c;
3) 4,4 m/c. 241. = 8,5 cm; ~ 8,5 cm; noTennuannEAR sHED-
TAA IDAPHMKA B NONEe CHJALl TAMECTH CYIECTBEHHO MeHbIIe
NOTeHUHAAbHON 2HepruE Ae(POPMUPOBAHHONA TPYXRKHHEL.
242, 1) 2 M/c; 2) 2 m/c. 243, = 2,6 m/c. 244. = 40°,

245. 600 m/c. 246. ~ 4,8 m/c. 247. 3R, 248, f-ﬁ'!ﬂﬁ——;
M/c M/c 3 s + M)

—2ﬂL. 249. Ha 6mg. 250. Hume Ha = T8 cm.
P d

251. zv’("‘*mﬂ)f:‘*f"‘). 252. 3; 8/4. 258. ~3,1 wm/c.

284. v > v, JBEM . 285 2"“:'0“”‘!&\,‘3‘"‘;@&. 256. 0,6.




257. M—"'{—"”’. 258, O6opBercd, TAK K&K CHJA HATIKEHHSN
6yser pasua 14 H. 289. p = tg 30° = 0,568. 260. ~ 880 H.
261. = 683 H; 162°. 262. = 2260 H: = 1130 H. 263. 420 <

mg (. _ __mg
< T < 970 H. 264. —2—(smou pcosa). 265. oo —sn )

266. Ha mipV . 2687. 1/3. 268. msD
2(m + mgim + mg — pV)

269. = 5300 H; =~ 6200 H. 270. 130 xr. 271. Ha

l.

Etll—!g

292. 1,34 u. 273. mgjh(2R-h), 274, 2/3. 275.
R+r-h
276. 1077 M. 277. Mexay MONEKYJAMH eCTh IPOMEKYTKH.
MoJIeRYJIE OZHOTO BEUISCTBA 3AMOJMHAIOT NPOMEIKYTKH Mey-
Iy MoOJeKyjaMu ApYroro BemiecTBa. 278. 5,3 - 1072% kr.
279. 3,3 - 102, 280. 28,8 kr; 900 moan. 281. 5,6 kr.
282. 6,7 - 10%, 283, 1030. 284. 3,01 - 10%, 285. 1,2.
286. 44. 287. 3,73 - 10 cn®; 22,4 5. 288. = 2,8 - 1070 .
289. 6,11 - 10%! atomoB sonora; 4,46 - 1022 atomor cepeGpa.
290. 8 - 107 M3, 291, 4,25 - 102 H - ¢. 292. ~ 109 Ila.
293. 1) 8,3 - 10° ITa; 2) 3,8 - 10° Ila. 294. 6,31 - 10?7,
285. 9 - 1071 m/c. 206. 24 m/c. 297. 0,12 xr/m®, 298, 2,8 X

X 10% 1/m%, 299. =~ 480 m/c. 8300, YMenpmunoch 65 B % pasa.

801, =~ 710 m/c. 302. B 4 pasa. 303. 5 - 10?2, 304. = 1,1 X
X 10%%, 305. ¥rasanue. PaccMOTpuTe H3MEHEHUEe HMIYABLCA
MOJIEKYJIBI, JeTAIel K CTeHKe oA HEKOTOPRIM YIJIOM, H IpPH-
MerHuTe BTOpoll 3aKoH Hrioroma. 308. Her. 307. 6,2 X
X 107! M. 308. Veenanumnocs Ha 8%. 309. VMennmures
Ha 4% . 310. VeenuunTtca B 6 pas. 311. Her. 312. ¥eenmunT-
ca Ha 69%. 313. 1,9 - 10?! monexyn. 314. 2,4 - 10% m73
315. = 1,28 - 10%, 316. = 1500 m/c. 317, Ha 2 + 107! IIx (uo-
MEHEHHEe SHEPIUH ABHIKEHHA MOJEKYJB ATOMHOrO I'a3a HE 3a-
BHCHT OT TOrO, KaKko# aro ras). 318, 0,83 m®, 319, 2,4 - 10%¢,

320, -‘;‘1 = 0,96. 321. 1020 m/c. 822. 4,2 mm. 328. = 5,1 r.

324. = 0,78 arm. 325. 3,1 r. 326. Macca raza yMeHLIIHJIACK.
327. 5 - 10> momexyxn. 328. =25 r. 329. 18 x; 370 °C.

830. 3p 2. 831. ~21,4 »’. 332. 0,5 xr/n’. 333. ~200 K.
1

2co80 °



197 .
334. IToauamnocs B 4 paza. 335, ~ 0,059 kr/mons. 336. 960 xr.
337. ~ 10° H/m. 338. Ha =~ 21 cm. 339. 30 r. 340, 8 - 10° ITa.
341. 5,5 1. 342. Tlopricmnach, TO4YKa 2 NPHHAAIEXKUT M30-
TépMe, HAXOZAMelca BLIe HIOTEPMHI, KOTOpoli mpuHAA-
aexuaT Touka I. 343. 35 M. 344. 3,6 cMm. 345. =23 cmMm.

346. 8.8 n. 347. ~15 cm. 348, 950 1. 349. 91"‘T"‘_“;—'2’.
350. Ymeanunmnocs. 351. 35 °C. 3852. 6 n. 353. B % &

~ 1,43 pasa. 354. Yeemuuwrs Ha 75 °C; Ha 75 K. 355, = 3,1 m®,
356. Ymempmaerca. 357. 280 K. 858. 2 - 10° IIa. 359. Ha
40%. 360. B 4 paza. 361. Ha 140 K. 362. Ha ~ 3 - 104 I1a.
363. Brigep:xar. ¥Yrazauue. Cocya B3pHBAETCA OpPH yCIO-
BHH, 9TO AABJECHNE BHYTDH COCYAA NPEBLINIAET HADYKHOE
AaBnenue Ha 2 MIla. 364, 1,1 - 10° IIa. 365. =2,9 xa.
367. Ha =27 K. 370. 2. 371. 346 K. 378. Cuauana ma gue
NOSABAAIOTCA OY3LIPLKH, 00pA30BAHHE KOTOPEIX CONPOBOMAA-
eTca menyKoM. Boslee pesknil 3BYK BHI3HIBACTCA TeM, 9TO IIy-
SHIPBKH JIONAIOTCH, IEPeXOAs B MeHee HACpeTHe CJAOH BOAbI.
IIpu paneeeiimen HarpeBaHUW TYy3LIPLKEHM JOCTUTAIOT IMOBEPX-
HOCTH BOALI H PA3PHIBAIOTCH, BOAA KHMIINT, U BOSHHKAET 3BYK
nnemymeiica Bogei. 374. Hax sxkugxocTeio obpasyerca nap, u
npounece MCOAPeHNA NMPOUCXOXUT MeHee HHTeHCHBHO. CayBan
nap, BH YCKOpsieTe IpOllecC HCOAPEHHUA JKHUAKOCTH, 4TO0 IIpn-
BOANT K ee oxmaxkpeHmw. 375. Her, Tax kax AaBaeEne M
IJIOTHOCTE HACBIIMEHHOTO MADA 3aBHCAT TOJBKO OT TEMIIEPATY-
pu. 877. 1,72 Kr. 378. =15%; 100%. 379, 0,103 < m <
< 0,206 xr. 380. 1,013 - 10° I1a. 381. 34%. 382. 0,46 r.
383. 0,5 kr. 384. Baaxnocts crager pasHoii 100%, caremo-
BaTenbHo, B 4/8 pasa. 385. Ha 14 r/m®. 386. Bmmana.
387. 3,1 r. 388, =8 xlx; ~13 M. 389. B 2 pasa.
390. 150 M:x¢; mer, He usMenurca. 391. 300 . 392, 600 dox;
3 x]lsx; 3,6 xlIx. 393. 1200 Mx; 1200 Dx. 394. 2,97 « 10* Ix;
0,15 M% 7,42 - 10* Ix; 10,4 - 10* Ox. 395, 4,16 xlx;

1,66 xMx; 2,49 xllx. 396. Rﬁ;_"'i. 897. 40 ID:x; 60 Iix.
898. 4RT,. 399. 300 x/Ix. 400. 6 rm*. 401. 3,32 - 10* Ix.
402. R(T, + T, - 2JTT;). 408 % 404. 538 Ix.

405. = 770 Hx. 408. 235 Ox. 407. 3. 408. Ha = 0,15 °C.
409. Ha = 0,25 °C. 410. = 110 r. 411. = 90 mna. 412. =11.
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418. 0,87. 414. 91 °C. 415. 1,15 xr. 416. 12 °C. 417. 0 °C.
418, 1,56 xr. 419. 30 °C. 420. 5 M/c. 421. =3 muu. 422.
Ha 370 xn. 423. 32 kBr. 424. 1) A, > Ap> 4,5 2) Q,> @ >
> Q,, = 0. 425, 150 Tx. 426. 150 x; 0; 160 x; AT = 0.
427, 208 Ix. 428. Kucnopon. 429. B =~ 10 pas. 430. 306 K.
431, Ha =2 °C. 432. 13/11. 433. 15 rx. 434. =31%.
435, 60%; 28 wlx. 436. 25%. 437. 10,4%. 438, = 20%.
439, ~21%. 440. ~1,2 - 10° . 441, =20%; 30%.
442, 10 xBr. 448. = 18%. 444, 600 O:x. 446. @ = Pt + ¢ mt,+

+mi k= fﬁ%"i. 446. Her, MOTOp 1 PaARATOD XOJOAUML-

HHKA BRIAGAAIOT Temnaa Gonsmde, 4eM €ro IOrJIONMIAET BBIXO-
ASmuil U3 XOJMOTUIBHHUKA BO3AyX. 447. B 1,24 - 10%¢ paga.
448, IIpnrarusaloTca Apyr K apyry. 449, —g; He H3MEHHTCH,
CYMMAPHEIH 38pAJ] OJIACTUHKM OCTAHETCA PABHLEIM HYJIO.
450. 10%; Her, Tak kaKk B NIPHUPOAe He CYIIECTBYET 3ApPSA,
paBeHi 0,9 - 107'? Ka. 451. 2,9 - 107'° Ka. 452. Mexay Asy-
MA NMPOBOAALIMMH IIAPAMM, TAK KAK BCJIEICTBUE OTTAJKHBA-
HHUS OSHOMMEHHLIX 3apAAOB 3apAns Ha mapax Gyayr Ha Gosab-

meM paccroanu. 483. Her, Be moryr. 454. %. 455. g, =

=2,8 - 108 K5, ecim ero moMecTHTHL NOA NIAPUKOM, H gs =
=-2,8-10% Kia, ecam mnoMecTMTh HaX IIADHKOM.

456. -E(I_*fi_%).; paBHOBecHe Heycroliuusoe. 457. 1,3 + 10 kr

458. Ha paccrosuum 80 cM oOT MeHbBIIero 3apAAa.
459, 1,8 H/m. 460. ~0,11 H, 461, 4 - 10° B/M; = 1,8 X
x 10715 K. 462. 2,6 - 10° B/m. 463. 3,6 - 10° B/n. 464. J%.
465, ~40 B/M. 466, 30°. 467. 8 - 10°2* H - . 468, [ =

= "“ﬁ‘”““\h 3sin’o.. 469. tgx — 2tg 60°, o ~ 74°. 470. 8.

471. 0; 9 - 10 B/m. 472. Hanpa:KeHHOCTH OAMHAKOBL AJIA
mapa ¥ cdeprl u pasesr: 0; 2,25 - 10* B/m; 5,62 - 10a B/u
474. E, = 9 - 10° B/m; E; = O; Ec - 10® B/m. 475. E =

Ez=1,1"'10°B/M; E.= 9 - 10° B/M; E; = 2,25 + 10 B/M
476, E,= 0; Eg= 1,44 - 10°B/m; E. = E; = 0. 477, 25 mH.
479. 7 - 107 H. 480, ~ 800 xr/m®. 481. V sropoii; =2 = 12,

Tet 7

482. 0,4 nx/l:x. 483. HauBoapmaa pabora COBEpIIACTCA B CAY-
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yae 8. B cayuaax a u ¢ paboru 8yayr papHH. 484, VMens-
maerca. 485, 1) 107° Ix; 2) -107° x; opu ¢, < 0 noren-
RUANIbHAA PHEPrua ysexmunsaerca. 486. 8,6 B. 487. -8 X
X 107 Ixc; 4,2 - 107 m/c. 488, E = 0 B Touke, maxoaauieil-
CA Ha CepeAuHEe OTDe3Ka, COeAMHAIOMEro 2apais; ¢ — 0 Ha
feckomeuno GoambimoMm paccroamsmm. 489. 24 B. 490. 24 B.
491. 1075 MTx; —107"° Mok, 492. 1,9 - 10° m/c. 493. 160 B/m.

494. Ha 4-':‘2&. 495, IlapannencHeie JHHAH, HA PABHLIX pac-

cTogHMAX Apyr ot Apyra., IToane oaHopoaHoe. 496, ¢ = Ex;
¢ = 1x (B). 499. E, > E; > E,. 498. Her, Tax kKak paGora
JIEKTPOCTATHYECKHX CHJ MO 3aMKHYTOMY KOHTYPY EcCerjga
ponxaa OnTh paBRA HYI10. ¥YkazaEme, HauepraTe 3aMKHY-
THH KOHTYP M paccuuTtaiiTe paloTy 9JeKTPOCTATHYECKHX CHA
npH IIepeMeIeHUH 3apAga no 3ToMy KOHTYpY. 499. 20 Mid,

500. YBesmanaace B -;- pasa. 501. DNeKTPOSMKOCTh YBEJIMIH-

Jack B 2 pasa. Pa3HOCT: NOTEeRINANOB YMeHbIIMIach Ha § B.
502. 40 mxKn; miromaap mepekpHITHA IIACTHH ACHXHA OHITH

paBHA %S. 503. 4 - 107® Kn. 504. 1,7 - 1002 H - ¢. 505. Ha

45°, 506. Veesmuareqa ua 0,5 mIIx; 10 Ka. 507. Veenuuat-
cs Ha 400 B; 0,16 M. 308. VMenpmaerca Ha 5 - 107% Mx;
yeeqmaurca ma 1072 k. 509. 0,2 A, 510. 5,7 - 1072 xr,
511. 5,7 - 10 kr - m/c. 512. 1,2 mxKn. 513. 6,25 - 10%® m73,
514. = 1,39 - 10° M/c; = 6,9 - 10° M/c. 515. = 1,6 -+ 107" H.
516. 200 Om. 517. 8 B. 518, ¥Yeesmuntca B 6 pas. 519. 2 MA.
$20. 0,4. 521. ~ 4,38 - 102 0m. 522. ~ 0,11 mm?, 523. 30 Onm.
524. 10 B; 20 B; 30 B; 60 B. 525. 3 : 1. 526. 10 OmM.
527.6 A; 4 A; 10 A. 528, 1,5 Om; 1 On. 529. 1,5 - 1072 Om;
2,7+ 10°° Om. 530. ~ 0,585 Om. 531. 0,5 A. 532. 1 p. 34 k.
533. 2/9. 534. 31 A. 535. 1) 10 musn; 2) 40 mus. 538. Bo sT0-
pom B 9 pas Goxrinte, wem B mepeoM. 337. 75%. 538. 20 Om.
539. 0,4 A; 4 B. 540. =1,9 A; =0,6 A; =1,3 A. 541. 6 X
X 1075 Kx. 542. MoskeT, ecit BKJIIOUKTH TONLKO MepPBLIE aie-
menT. 543. 3,5 - 10°° Ku. 544. 62 A. 545, 4 Om. 546, 0,375 A;
1,25 B. 547. 1,8 A; 3,1 B; 3.3 B. 548. 1 Om. 549. =~ 52 Br;
37,56 Br. 550. P,,. = 2 Br npu R = 2 Om. §51. 17 Om.
5562, 6 B. 553. 10 Om; 0,4 Om. 554. 0,5 A; 0,333 A; 0,167 A.
8566, 2,14 1. 556. 4 Om. 557. = 92%; ~97%; 1) napannens-

HO; 2) mocHeAOBATEALHO. 558, lg"%. 559, 1,17 + 10° m/c.
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560. v = E/(ng,p). 561. 1) 3,6 ca/c; 2) 1,15 + 10° m/c.
562. =~ 107% Om; mer, Tax KAX M3MeHeHWe CONDOTHBICHUA He-
amaunrensHo. 563. 2025 °C. 564. Ha 11 °C. 565, 1072,
566. n-tuna; p-runa. 567. JNEKTPOHHBIN, MOABHAXHOCTE ICKT-
poHOB Goaeme, wem anpox. 568. 4,2 - 1072, 560. 1 xOm.
570. 100 Om; 10°Om. 571. 1) =9 Om; 2) =3 Om. 572, 8 X
X 107% ¢. 578. 2,5 Mm. 574. [IpamMyio, HAKJIOHEEHYI0 K POpPH-

SO0HTAJH oA yrjoMm o, tgo = % §75. Hem)keHne OATHA
no OKpyxHoctH. 576. 3,8 Om. 577. 1,6 u. 578. 0,356 kr.
579. 20 Br. 580. ~ 140 xx. 581. 440 r. 582. 160 MrmMm.
583. 32 mm/c. 584. 80 HA. 585. R, < R, < R, < Ry
586. 6,25 - 10" m - ¢, 587. 1) I, = I,, cauay Beepx; 2) I, =
= I,, ceepxy Bumu3. 590. Cnpasa noaioc S, cinesa momoc N.
591. 30°. 592. 50 mA. 593. 1,28 kr. §594. 4 - 10°* H - m.
595. 60°. 596. ~1,2 A, §97. 1) 8- 10 H; 2) 6,92 - 10 H;
3)4-102%H; 4) 0. 598, 8 A. 599, 1) =89 A; 2) ~3,6 A,
600. 0,628 c. 801. 5 - 10® Kn/xr. 602. 2,58 - 107 Ta.

603. 1:4. 604. B = %02. 605. 107" m; 8,6 - 1077 M.

606. 129 o6. 607. 3,7 + 10~ Txn. 608. = 2,72 B6; Her.
609. =5,4 - 10™ B6; = 5,4 + 10~ B6. 610. IIporus uacoBoit
CTPenrKH, ecnau HAGIIOZATENb HAXOZUTCS CHpABA; IO HACOBOI
CTPeJKEe BO BTOPOM chayuae. B o60HMX CAYUYAAX CMJS HAOpDap-
JiéeHa NPOTHB HAIpaBleHHa NOepemermenun, 611, 3,14 kA,

612. 3,14 - 107 Ka. 613. 0,6 A; 0,4 A. 614, 22,
615. ~ 62,8 mMxB. 616. =0,15 A. 617. 5 - 10°® Km; 0.
618. % 619. ?f“fg'- 620. 10™ B6. 621. 0,2 I'm. 622. 2,5 X
X 1075 K. 623. 0,2 Tm; 0,2 B6. 624. 0,2 A. 625. 0,4 Jx.
626. 4 - 10 M; 2 ¢; 45°, mmm 5. 627. =5 I'm; ~0,2 c.

628. 2 paa/c; 3,14 c. 629, 2,4 cm. 630. Veesuunts B 4 pa-
an. 631. =4,1 M. 632. 1,6 c. 633. 1 c; 2 c. 684. x =
= 0,01sin(4¢z + x) (M). 635. ~0,31 c. 636. 3 - 10™° Ix.

637. 0,02 m. 638. %=% = 0,9, roe A, m Ay;; o, B @O —

AMILIHTYAR # 4acTOTHI KoyxeSanuilt 4o B nocae NDaJeHRUsA MJAAC-
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™anmAa. 839, Mﬁ;x-wsﬂn Jzt. 640. ~ 0,9 c.
2m m m

641. %g (nampaBmeno BHU3); 3¢ (HRampasneHO BBepx). 642, Ec-

JHA IepHOA YMeHbInaeTca, To ¢ = 4,3 MKa; ecan yBemHuuBa-
erca, o ¢ = 3 MKa. 843. Ilepmox MATEMATHUYECKOTO MAST-
Huxa Ha Mapce B =~ 1,6 pasa Goabine; nepmos NpYKMHHOTO
MAATHHKA TaxKol xe. 644. 10 < L € 18 mIa. 645, 0,21 Mxd,
646. VYpeauunts 3 4 pasa. 647. = 3,5 mm. 648. 5 «c.

849. 0,02 A. 650. I = 10~ ncos(100nt + 3 ); 0,02 c. 651. 1 MA.
652. 2,5 - 1077 k. 653. 1,9 - 10~ ¢. 654. 15,7 B. 655. 15,8 A.
856. % 657. 50 Br. 658. 6,6 + 10° Ix. 6569. ¢ = 2,2 X

X 107%c0s100xt (Kx); ¢ = 0,69c08(100Rt + 3 ) (A). 660. Ynenn-

murea Ha 80 Om. 661. 1,4 A. 662. 0,25 I'm. 663. 0.
664. 0,22 Tu. 665. 20 A. 666. 100 MxdD. 667. ~ 160 I'm.
668. 10. 669. 300. 670. 100. 671. 2520; 1. 672. 0,5 A.
873. 10; 91%. 674. 320 B6. 675. 1000. 878. 15 m/c.
677. 2 Tw; 0,5 c. 678. 0,3 m/c. 679. 100 I'n; mer, He U3Me-
BuTca. 680. 110 M. 681. = 2,7 c. 682. 3 = 0,008in10x% (¢t —

‘%6) (). 683, 20 cM; 0,1 ¢; 30 m; s = 0,2sinn (20¢—1).
684. 0,4n. 685. s = 0,1sindn(t - %); 0; -1,6 m/c; 0.

686. 1656 M. 687. ~ 442 M. 688. 1638 M. 689. = 1,85 xm.
690. Ypenumuupaerca npuinnsurensao B 14 pas. 691. Or = 20 m
Bo = 1,7 em, 692. Ha 0,6 mM. 693. Ha Bocrox. 694, 1), 2)
Ha nopormBomonoxkHoe; 3) He usMeHATea. 695. Ia, Moxker.
698. Ha paccroaumu, paBroM 1 kM. 697. 4,5 - 107% Ix/»°.
698. 5-10°M; 2,4+ 10° M. 699. Or 3 - 10° 50 3 - 10" I'm.
700. AHTeHHH OPDHEHTHPOBGHBEI TAK, 4YTO0B HAHJAYYIIHM
o6pasoM BOCIOPHMHHMMATE 3NEKTPOMATHUTHBIE BOJHBI, H3IY-
yaempie ¢ Teaebamru, 701. Or 38 go 9 M. 702. Or = 290
Ao =530 M. 708. Or 3 MM a0 8 M. 704. 7.5 - 10% 30 xm.
705. 2k, 706, = 4,2 m. 707. 0,95 M; gma. 708. 2 m/c;
1,8 m. 709. 2v. 710. 6,9 - 10® M. 711. 20. 712. 5.
713. =63°. 714, =1,4. 718. 0,4 cm; 0,19 cm. 716. 1.4,
717. JIya DE oTpasaTcA OT IDAHMOB Da3fesa OBYX cpeld.



718, = 0,99 m. 719. = 1,53 M. 720. = 4 M. 721. = 1,3 KM,
722. Her. 723. Her, TaKk Kak JIYYH Ha rpaHUNE cpex aiMas—
BOBAYX GyAYT HMCOEITHIBATD NMOJHOE oTpaykeHue. 724, = 42°.

728. 5°. 726. 50°, 727. o> arcsin%. 728. = 1,15. 729. 18 cM.

730. ~ 0,4 m. 732. 1,5°. 783. V3 ~1,73. 734. 45°, 740. %

741, Mexry BcTOYHMKAMHE Ha paccToaHuu 18 u 6 cM oT HuX.
742. 6F, econ nauH3a coOuparomasn; 4F, ecjid JUH3a paccen-
palomada. 743. 60 cm; 180 cm. 744, 4F, 748, 30°. 746, 10 cm.
747, 0,6 M/MUH, eClIH KYK IOJI3€T K JIAH3E, TO 9KPaH HATO
OTOZBHIATE; €CAH OT JHH3KI, To NOpHGIH:XATE K JWHSE.

748. tg%=2§—tg%. 749. 8. 750. 15 c¢m. 751. Ha 5 cm.

d(n-1) 3 .
752, Fm. 753. 2F. 754, 6 cM., 755, = 14 cm. 756. Ha

paccrosaun 0,5 M or cepeamubl. 757, A, = 120 cM, A, = 60 cu.
768. Yeapmmur. 759. 1) 1; 2) 0. 760. 3,75 mm. T61. 100 me.
762. Ob6ecneuuBaer. 763. 150 nM. 764. 500 aM. 765, Temuoe
naTeo. 768, Hurepdpepennuonnniii MmuuuMyM. 767. 167 nm,
768. 100 nn. 769. Asnenue audppaxuun Haaopaercd, HO
TAK KAK DAZMEPHl JHH3H CYLIeCTBeHHO GoJNkIle AJHHEI BOJ-
HBI, TO OHO BhIpa:keH0o caabo. 770. OTo CRA3AHO ¢ TeM, UTO
AJIAHA MEeXAHMYeCKMX BOJH BEJHKA IO CPAaBHEHHIO ¢ JJINHA-
ME BOJH cBera. 77l. 7,7 Mrm. 772. 500 um. 778. 7,2 cm.
774, 8. 775, = 1,4°, 776. 0,8 M. 777. 1) He usmenurca; 2) yme-

HBIIATCA B g pasa. 778. ~0,2¢c. 779. 0,6¢. 780. B gemmy-

melica cHcTeMe OTCUYETa NPOMEKYTOK BpeMeHM Ooable, ueM
COOTBETCTBYIOILNIS NPOMEXKYTOK BpPEeMEHM, M3MepDeHHBI dyaca-
MH, CBA3AHHLIMH ¢ ZBMKyIIEMcA TeaoM. 781. 5.9 m; 6,25 M.
782. 3,2 MKc. 783. 2,8 - 10° M/c. 784. B 1,25 pasa. 785. 0,7 c.
786. = 0,88¢c, 787. = 0,6¢c. 788. B 1,25 pasza. 789. 1,35 X
X 10 kr + m/c. 790. B 1,5 pasa. 791. 4 + 1077 xr - m/c.
792. =13%. 793. Ha 1 H - ¢, Heoausaxoso. 794. 8,19 X
X 10" k. 795, 0,6¢c. 796. 3 - 1072 k. 797. Ba = 7,1 X
X 10’2 nper. 798. Ha 7,4 - 10712 xr. 799. 0,42¢. 800. v =

Fet
= . 801. Ia, kv > . . 3,76 B. 803. =~ 0,56 B.
2, P 801. a, v > A4 .. 802
804. 548 mm. 805. 3,3 - 1077 M. 808, 540 nm. 807. 6,7 X
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X 107 Ik - c. 808. = 38,2 sB. 809. =~ 2,77 - 10° m/c. 810, = 5%
X 10™° M. 811. Bonndpam. 812. ~ 1,5 - 10~ m. 818, 2,84 X
X 107" Jx. 814, = 58 xBr. 815. 2. 816. 1/4. 817, =~ 1,5 X
X 107 M. 818. = 3,6 - 10", 819. ~ 7 - 10". 820. ~ 122 mMxKn.
821. ~ 3,910 H - c. 822, ~ 3,9 - 10" &, 823. OrHOmeHNMe
Apin K AJTMHEe BOMHE! Ae Bpot¥ina Ay pasmo 6000. 824. 10,2 »B.
825. =~4,6-10" rm. 826. 1,1-10° m/c. 827. Her.
828. A=6,6 X10°% M, ne yBupum. 829. Ecim aiexTpoH 3aHH-
MaeT YAANeHHYIO OT Axpa op6HUTy, TO OH MOXKeT IepeliTh Ha Op-
6urel, Gosee Gimsxme K AApY, M TpH 3TOM UITYRAOTCA $oTO-
HBl, KOTOPRIM COOTBeTCTBYIOT DasHEIe AAWHE BoAH. 830. Her,
He ONpejenseT, YACTOTY HIAYICHHA ONPEIeAAI0OT IEPeXOAL!
aneKTpoHA ¢ omHoll opfuTH Ha Apyryio. 831. =~ 3,3 - 10'° I'm.
832. ~ 5,29 - 10711 i, 833. 4,3 : 107°, 834. 1,89 B. 835. 10°.
836. *5Th. 837. H. 838. *2Rn. 839. %;Po. 840. Bocems o-
H nrects f-npespamennit. 841, 3C. 842. 1,7 - 10%, 843. 7,5 X
X 108, 844. 3 - 10* gaep. 845. IIpu Bo3GyRAeHAM HAPA.
846. 4,064 - 107% kr; 27,3 MoB. 847. 0,09894 a. e. M.;
27,3 M>B. 848. E, = 1,026 MsB; E,,, = 27 9B.
849, 0,008557 a. e. m.; 7,97 MoB. 850. 8,3 - 10%° MsB.
851. 30,45 MsB; 5,075 MaB. 852. N—'JC + je. 853. 9,15 X
X 10712 ZIxc, 854. 4,043 MsB. 855. 3,27 MsB; 17,59 MaB.
856. = 2,5 + 10" IImx; = 5400 T. 8567. He Momxer. 858. k > 1;
k = 1. 859. HeonacHa, TaK Kak A03a ofayduenus, mOJIyUeHHARA
COTPYAHMKOM 3a rojf, pasHa 00,0084 I'p. 860. B 2,5 paza.
861. -1,25-10% Nx. 862. mgR;/2. 863. 5,6 xM/c.
864, 5,3 xm/c. 865. v, = 7,9 < v < vy = 11,2 (xkM/c). 866. A =

= GmM, (1/Ry — 37). 867. 1,8 - 10° ix. 868. 1,6%.

869, 42 xM/c. 871. 1) 5,5 Mm/c; 1,5 m/c; 2) 0,5 m/c; 3,6 m/c.

872. 7/3. 873. 1) 1; 2) B —w, 874. lcMc3,
my 3 my

875. Mpitmpi. mm-wP  gng MY g o3
2 2(my + myg) my

878. coso,,, = 17/18; a,,, =~19°. 879. m,/m,=1/3.

880. 1,62 m. 881. B 5/3 pasa. 882, 0,64v. 883. ﬂi%.

885. 1,82 - 10* YIa. 886. = 1,11 - 10°ITa. 887. 2,5 - 10% kr/m°.

888. 15 H. 889. 3 - 10° xr/n®. 890. =~ 0,24 xr. 891. hﬁ.
1
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892, = 0,74. 898, 2 - 107° m%; 4/5. 894. 7,5 cu. 895, Ha 4 m.
896. 95% xenesa m 5% nmrens. 897, = 6,7 xlx. 898. Te-
B0 mpH A060M 3HAYEHAN YCKOPEeHHA OyAeT HOTPY:KEeHO HA mo-
aoBuHY o0bema. 899, = 0,3 H. 900. =8 IOx. 901. a/g.

902, k&h 903. B 50 pas. 904. Ha 18 cm. 905. 1,0086.

906. 2, 5 107 xr/m®. 907. 28% O,; 72% N,. 908. = 10* IIa
909. 1,5 m°. 910. B 80 pas. 911. ~ 0,01 M. 912. 1,22 X

X 10~ IIx. 913, 4“ . 914. 1,282 - 10° T1a, 915. ~ 9,9 Mwm.

916. Ha 80 Ila. 917 0,3 mMM. 918. 580 °C. 919. Ha 456°.
920. Ha 50°. 921. Ha 6 o6oporos. 923. Ha 34 cm2.
924. ~ 197 cm? 925, Ha 7,2 mm. 926. 70 H; 3,5 Ix.
927. 6 B/M, 4 B/m. 928. = 0,2 H. 929. +2. 10‘7Rn 0,18 X
X 10~ Ka/m?;1,6 <107 Kn/m2 931. 800 xr/m®. 932. 1,6 B.
933. 8 - 10° Hax. 934. 10,1 B. 935. g,/2; Qo/4; 2o/4.
936. YMernrmaerca B 3 pasa. 937, 112 B; =9+ 107 Ka/m?.
938. = 1700 B/m; 244 B. 939. 4,5 xB; 50 uKn, 940. ~ 40 m/c.

cfoye - 1)U . 8) 2O
941. 1 uKx. 942. Ha B8 948. a) 3C; 6) {C;

5) 3¢ 1) 20, 944. 354 Mlx. 94. 2q. 946. CU2

947. 9%y, 948. 0,7 MxKx. 949. § £10™ Km; 4 x
G+G+G 7

X107 Kn; ~ 19 MfIx. 950. 20 Mr®; ¢, = 107 Ki; ¢, = ¢, =
=¢=¢s= 5 107 Km; q,= 0. 951, C~"J*(e2 -1




Hpemucaosue. . ..

Yaere 1........

lomooocooo
Mexanura ......
KnrgeMaTnka

Knaemamira TOUKH

- u .

LI I R

.

-

I

-

L]

KuneMaTHHRA TBEDAOTO Tesa
JHHAMAKE . .v0ivvennsonas

Baxonn MexaHuukH HuioToHa ..
Cuael B MeXaHHKE

L R I I R R R

JaKkoHLl COXpaHeHRS B MeXAHHKe .
3aKOH COXpAHEHHSA MMOYAbCA ...
3axoH COXpaHeHHA SHEPruH.....

CTATHKA .....cvviinevenronoas
PasxnoBecue alCOMIOTHO TBEPARIX TeX ..

Moaexyanpuas uznxa. Tennosse asmenus .....

-

»

-

L]

-

OCHOBH MOJEKYJAAPHO-KAHETHYeCKOH Teopuu. ..
TeMneparypa. JHEePrus TeMNOBOIO ABHXKEHUA MOJe-

KyJ

-

LA I B I I I D L T O O I B R R N B B B B N N L R B L

Ypasnenne COCTOAHHA HASANBREHOI'O TA3A. T'azoBEle

B3AKOHH

OCHOBM SJCKTPOAHHAMMEM . ....covcssrass
ONeKTPOCTATARA . ...oveerivnanarnsons

3aKOHK TTOCTOSHHOIO TOKA

L I B B N I B B

OneKTPAYECKHH TOK B PasJHIHEIX cpeAax

OCHOBH 2A€KTPOAMHAMMKH (NPOXOIAKeHNe)
MArHMTHOE TOME . v o -ovvvvvavocnnnna
ONeXTPOMATHNTHAA HEAYKOAA . ...

KonmeGaHHA H BOJMHBL .......00000000
MexanmH4eCKHe KOACOAHHAT .. .00
OREKTPOMATHUTHEIE KONESAHMA « . vvevrvnnsonss
IIpou3BOACTREO, HEpefayva H HCIOJBI0OBAHHE SJICKT-
PAUECKOM BHEPTHH ... cvevcacucracenannnnns

-

-

L]

L]

*

+

.

L)

-

-

-

*

-

I I I I I I L I I R I

BaauMHEIe IIpeBpaleRUs KHAKOCTEH H rasos .
mnonurepuonnmu“n * 4 B ¥ B "R R YRR YR

44

45
o1
53
61

70
76

80
84
87
90

93



206

MexaENuYecKHe BOJHBL ....

DNeKTPOMATHUTHEIE BOJIHEL

ONTHEA ... vvivnvreenrnerens
CBeTOBBIE BOMHDBL + v v vvveen
DJIeMEeHTEl TeOpPHH OTHOCHTEJBHOCTH .

KBAHTOBET PHMBHKA ...ovovvvivinisararss

-

[

..

-

[BE LI}

»

CBETOBBIE KBAHTBL o v v v oo vovveenenss

ATOMHA QHSHKA ......
Pusnka ATOMHOTO AIpA .

HacTh @ ... i e ettt
IIpHAOMEHRE v v v vevrvoenss
OTBETHBE ... vvevvnvrnsonnes

*

-

- oa e

94
96
97
105
107

109
110

113
175
192



VaebRroe HaxaHHE
Cepusa «Raaccuxeckuili xype»
IIapdenToera HaTanma AnapeesHA

Clopuur 3amau mo Ppuauxe
10—11 nuacenx

Tlocobue ana yuaniuxcs OOIe00pPA30BATENBHEIX YYD ICHHN
BaszoBhifi B npodpmisHEIL ypOBHM

IOEHTP ECTECTBO3HAHHNA

Pyxosoaurens Llertpa B. H. Ezydun
Bam, pyxorogrTeng lenrpa E. K. Tunxuna
PeaaxTop I'. H. ®eduna
Maspmuit pepaxrop T. H. HJanuscea
Xynowecreenunil pegaxTop T'. B. Nayuicosa
Xyaowuanxu (. 4, Copoxa, C. A. Munaesa
KoMopioTepHAs BepCTHA
u TexHMdYeckoe pepakTApoBaEme 0. B. Xpafpoaoi
Koppextopul H. B. Oxyneca, H.A.Cmupnosae, H. O, Hyxaii

Hanororaa Jgrrora — OSmepoccHBckrll KAACCHOPHKATOP OPOAYKIHK
OK 005-93—853000. Hag, auu. Cepua HI M 05824 or 12.09.01. Ioanu-
eano B nevart 08.09.10. Mopmar 60 X 90Y,,. Bymara obcernan. TapruTy-
pa SchoolBookC8anPin. Iegars odcernas. Vu.-mag. n. 11,28, Tupam
7000 oxa. Baxas Nt 30534.

OTKpHTO® sKHHOHepHO® ofmecTBo sHagatearncTeo <IIpoceemennes.
127621, Mocxpa, 3-if mpoeax Maprunoit poinm, 41.

Orneuarano 3 OAO «Caparosckmilt poamrpadkoménaats.
410004, r. CapaTor, ya. YepunimencKoro, 59. www.sarpk.ru



