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CocraBsieH NpHMEHHTEAbHO K TpexTomHoMmy «Kypcy ofuefi dusnxu»
apropa (M.: Hayka, 1986—1987) u cayxut gononHenneM k uemy. Conep-
xuT okoslo 1250 BompocoB u 3agau, GOJBUIMHCTBO KOTOPHIX fABJSANTCH
opuruHaJbHeiMu. MMeloTcsi 3agauu pasHoH cTenmeHu TPymHoCTH, HauGoJjee
TpynHEle H3 HHX CHaGKeHH yKasaHuaMH win pellenusmu. OTgaHo npex-
noutenue He a€CTPAKTHEIM, a peaJbHLIM 3ajauaM H3 MOBCegHEeBHOH KH3HH,
HayKU M TeXHUKU. B HOBOM mHagauuu GOJBIIHHCTBO 3aZai HMEIOT He
TOJMLKO YUCJOBHE OTBETH, HO M OTBETH B OOLIEM BHUJE.

Jlnsi CTymeHTOB BBHICHIMX TeXHMYECKUX YueOGHBIX 3aBemeHHH; MOMKeT
OLITh MoJIe3eH TNPENoRaBaTeqsaM BhICIIEH H cPeAHeH LIKOJBL,
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NPEAHCIOBHE

JlaHHbIf COOPHHK ABJAETCA JONOJNHEHHEM K TPEXTOMHOMY
«Kypcy obutet pusuku» M. B. CaBenvea (M.: Hayka, 1986—
1988). On cozmepxut okoso 1250 BoIIpocOB ¥ 3alay pasHol
crenenu TpyAHocTH. I[losToMy cOOpHHK C paBHBIM yCIEeXoM
MoOXeT OBbITh HCIIOJIb30BaH BO BTy3aX Kak ¢ OORIYHOH, TaK H ¢
pacurpennofl mporpaMMmofi mo PusHKe.

IIpu moarotoBke BTOpOro H3gaHHsA GObLIO JoGaBiIE€HO OKOJIO
50 3agau. B ornuywe oT mepBoro H3NAHHA MOYTH BCe 3alauH,
KpPOMe YHCJIOBHIX OTBETOB, CHA0MEHbI TaKXe OTBETaMH B
obuem (OyKBEHHOM) BHIE.

Ilpu cocraBnenuy cOOpHHKa OTJAABAJOCh IpeANoYTEHHE
He a0CTPaKTHBIM, a peajbHBIM 33j7aYaM, 3aHMCTBOBAHHBIM U3
TIOBCEe/IHEBHOH JKW3HHW, HAyKU M TeXHHku. KpoMe Toro, MbI
CTpPEMHJIHCDh BKJIOYHTH NoGoJblIe TAKHX 3a1ay, pelas Ko-
TOpHe, Yualiuficd HCOBLITBIBAN OBl HETEpIeNHBOE JHOOGOIBIT-
CTBO, KAKHM € OKaXeTCs HCKOMBIH pe3yJibTaT. ‘

I'ne 3To GbUIO BO3MOXHO, 3a/1a4d PACIOJIOXEHE! B JIOTHYE-
CKOfi TOC/IEZ0BAaTeNbHOCTH U B IOpsiAKE BO3pacTaoliled Tpy/-
HoctH. [losTomy paGora Haj TNpeflllecTBYIOWUMYE 3ajada-
MH IOATOTaBJIMBaeT yvalllerocss K pPeLIeHHI0 IMOC/aeNyoMUX
3a7au.

C6BopHHK COCTOHT H3 TpeX pasienoB. B mepBoM mpuBeneHbl
BOIIPOCHl H YCJOBHSI 3a7ad, BO BTOPOM — OTBETHl, B TPEThb-
eM — YKa3aHusl K pellleHHIo (oJiee TPYAHBIX 3a7ad. Y Ka3aHHs
OTZeJIeHB OT OTBETOB, 4TOOBl JaTh BO3MOXHOCTb Y4alllEMCS
nocje TONyYeHHs] HENpaBUJIBHOTO OTBETa NPOJO/IKATH I0-
IBITKH PEUTh 334a9y CamoCTOSATeNbHO. B MoMeleHHBIX B
KOHIE KHHTH IPHIOXKEHUAX, KpoMe Tabiul (H3HYECKHX
BEJIHUHH, JaHB HEKOTOpPHIE MAaTepHAabl, KOTOPbIe MOI'YT MOMOYb
npu paboTe Haj 334a4aMH (3HAaUeHUS HEKOTOPHIX HMHTErpaJjioB
H T. 1)
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Hcxonnpe naHHBle M OTBETHI K 3a7ayaM JAaHbI C YYeTOM
TOUHOCTH COOTBETCTBYIOIIHMX BEJNHYHH M NpaBHJ AeHCTBHH Hajn
IpHOIIXEHHBIMH UHCIAMH.

Cnepyer uMeTh B BHAY, 4To paGoTa Haj 3aauaMH NpHHECET
MAaKCHMAJbHYIO IIOb3Y NpH COO/IONEHHUH pEeKOMEHAaLuH, Ko-
TOpHE CoflepkaTcsd BO BBeneHum K panHoMy cGOpHHKY, mo-
STOMY HaJl0 HauaTb C BHHMAaTeAbHOTO NpouYTeHHsl 3Toro Bae-
JeHUsl ¥ BpeMsl OT BpPeMEHH INepeYHTHIBAaTh €ro BHOBb.

Mocxkpa, malt 1987 r.

H. B. Cuaseases
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\ Il peaxcde wen npucmynums K pewetuio 3a0au, npowmume 8HUMAMEAL-
KO 3mo Bsedenue u osnaxomemecs ¢ Ilpuromenuany 8 Korye xnuzul

X

BBEJQEHHE

I. OuyeHb KPaTKO O NMCHXOJNOTHH TROPUYECTBA

Pemenne 3afay npuHecer HanGOABINYIO NOAB3Y TOABKO B
TOM Cjayuae, €ca yyamMHcs pellaeT 3alaul camMocmosmeabHo.
Pemnth 3anauy 6e3 NOMOIIH, 6e3 MOACKA3KM 4acTO GHIBAET He-
JIETKO M He Beeraa ylaercs. Ho jaXe He yBeHUaBLIHECs ycIe-
XOM TIONBITKM Ha#iTH pelleHue, €CJAH OHHM NpeNIpHHEMAfHCh
JOCTATOYHO HACTONYHBO, NPHHOCAT OLIYTHMYIO TNOJb3Y, TaK
KaK paspUBalOT MbIIVIEHHE H YKpenasawr Boo. Caenyer HMeTh
B BHJY, UTO pellaiolllylo poab B pabote Haj 3aidauaMH, Kak H
‘Boobllle B YYEHHH, HTPAlOT CHjJa BOJAM M TPYAOJIOGHE.

He cnexyer cmymarbcs TeM, YTO HEKOTOpbIE 3a7aud He pe-
maiotcs «c xony». JlocToBepHO YCTAaHOBJEHO, YTO IPOLECC
TBOpUECTBa B 00/1aCTH TOYHBIX HAYK (@ pewmeHHe 3anay ecTh
BUJ TBOpUECTBA) NPOTeKaeT Mo cjeaylomell cxeme *). CHauana
HJAEeT MOATOTOBHTENbHAs CTaAHA, B XOA€ KOTOpPOH YyueHbIH Ha-
CTOHUYHBO HINET pelieHHe Npofaembl. Ecau pemeHne HaliTH He
yaaerca W IpobieMa oCTapieHa, HACTylaeT BTopas CTaiHsfd
(cragusa WHKyGauMH) — yueHbll He nyMaer o npofjeme H 3a-
HHMaetrcs Jpyrumu pornpocamu. OZHAaKO B NOACO3HAHHMH MPO-
JIO/KaeTcsl CKphbiTast paGoTa MbICTH, KOTOpast 4acTo IIPHBOAHUT
B KOHEUHOM MTOre K TPeTbeH CcTajuy -— BHE3aHOMY 03apEHHIO
U nosyueHHIo Tpefyemoro perrenusi. Hy:KHo HMeTh B BHAY, UTO
CcTajuf uWHKyOallul He BO3HHMKaeT cama cofoH — A1 TOro
uTo0bl IYCTHTb B XOZ MAIIHHY 6eCCO3HATeJbHOTo, Heo6XoAuMa
HACTONYHBAsi HHTEHCHBHAA paGoTa B XOA€ IIOATOTOBHTENbHOH
CTajMH.

Pemenne 3aiau, Kak Mbl yiKe OTMedajaM, €CTb Takke BH[
TBOPUECTBA H NOAUHHAETCH TEM XK€ 3aKOHOMEpHOCTAM, UYTO H
pafora yueHoro Haj HayuHo# npofnemoit. IlpaBia, B HeKOTO-

1) Cm. xuury: Jax Adamap. Hccnellopanme NCHXONOTHH mpouecca
naoBperenus B o6aacTy MateMarTukd.— M.: Cos. papro, 1970,
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pHX cAydYadx BTOpas CTajus — CTaAHA HHKyGauHHM — MQXeT
6LiTh BLIpasKeHa - HACTOJILKO cna60, 49TO OCTaeTCs He3aMeueH-
HOH.

W3 cKa3aHHOrO BHITEKZeT, YTO pememle 3ajlay HH B KOEM
coTy"ae He CJeAyeT OTK/IaARBATh Ha NOC/IeHAH Beuep nepej 3a-
HATHAMH, KaK, K COXa/leHHIO, HEPEIKO NOCTYNAIOT CTYHEHTEL.
B stoM cayuae Gojee CI0XKHBIE H OPHTOM HaHGOJEE cOpepxa-
TeJbHEIE H NO/E3HBIE 33aul 3aBEJOMO He MOTYT GBITh pellleHH.
Han 3agaHHBIMM «Ha JZOM» 3ajayaMM Haj0 HAauMHATh AyMAaTh
KaK MOXHO paHblle, cO3jaBasf YCJAOBHSl A1S peaaudalin
CTaguM HHKyO6auuH.

Ecan B yc/70BHHM 3agauyd MMEIOTCSl UHCJ/OBBIE JaHHLIE, HE
JIEHUTECh JOBOAHUTDL pellieHHe O YHCJIOBOTO OTBeTa. YTOGHI 110-
JAYyYuTh INPABHUABLHBIA YHCIOBOH OTBET, HEOOXOIHMO XOpOLIO
3HaTh €AMHHLBI QH3HYECKHX BEJHYHH H yMeTb INDOHM3BOAMTDH
aKKypaTHO H HafexHo pacueThl. M TO, H apyroe Momxer ObITb
JLOCTHTHYTO TOJNBKO JIMTEIBHON NpakTHKoH. Ocoboe BUUMAHHE
HyKHo ofpaliarb Ha INpaBU/JbHOe ONpejeNeHHe IopAaKa
HCKOMOH BequuMHEL Cpegyu yuallluXcsi 4YacTo BCTPEYaeTcs
YAWBUTENbHOE 3a6JyXJIeHHe — OHH CYMTAKT, 4YTO OHOKA
B [OpAAKE BEJMUYMHE! (Zake HAa HECKOJbKO NOPSAKOB) MeHee"
CYLIeCTBEHHa, yeM omhbKa B 3Hayaupx uudppax. HeobocHo-
BaHHOCTb TaKOTO MHEHHsl Jerko ofHapy»KHBaeTci Ha CJAeay-
torem npuMepe. OmH6Ka, 3aKAOYAOLIASICS B TOM, YTO BMECTO
5 noanyueno 7, cocraBiger 40 %, B To Bpemss Kak owmbKa
BCEro Ha OAHH MNOPAZOK (cKaxkeM, BMecTo 10* nonyueno 10%)
cocrasaser 900 %.

B paszene, KOTOpHIH ciefyeT 34 OTBeTaMll, COAepKarcs
yKa3aHufA K pelleHuio Goyiee TPYAHBIX 3agau. OOpauiathes
K HMM HYXHO JMIUb HOCTE TOrO, Kak HECKOAbKO MHONBITOK
pellnTe 3agauy He NPHBERYT K YCHEXY. P

Hakonen, nago uMerb B BHAY, YTO B Psie CIydyaeB 3afauH
pacnooKeHbl B JTOTHUECKOH 110CAE0BaTeNbHOCTH H B NOpSAAKe
Bodpacrawlleii TpyaHoctu. IlosToMy TONMYKOM K pelleHHIO
JaHHOH 3ajayM MOXKeT NOCAYXMTh O3HAKOMJEHHE C HECKOIb-
KUMH TNpeAecTBYIOIUMH 3agaqyaMi.

Il. Meroau4ecKre yKasaHMsl K pewleHMI0 3ajad

[lpu pelllenun 3agay LejecoobpasHo PYKOBOACTBOBATLCSH
CJAEAVIOUMH NP ABHJIAMH.

1. TIpexae BCero HYXHO XOpOIIO BHUKHYTH B YCJIOBHE
3agaud. Ecau mnosBosnfieTr Xapakrep 3agayd, o053arelbHO
cienaiTe pUCYHOK, MOACHSIOWHKE ee CYIMHOCTh.

2. 3a peiKuMH HCKIIOYEHHAMH, KaOKJaA 3ajada JO/MKHA



- CHTh CHadana pelleHa. B ofimeM Buae (T. €. B GyKBeHHLIX 060-
SHaYeHHAX, a He B YHCJIaX), IPHYEM HCKOMast BE&JTHYHHA AOJIK-
Ha OhITh BhIpaKeHa 9epe3 3ajaHHble BeJqHYHHH. [Joayuns pe-
meHHe B obLleM BHAE, HYXKHO NPOBEPHTH, NPABHJALHYIO JH OHO
BMeeT pasMepHOCTb. Ecii 3T0 BO3MOXHO, HCC/IEN0BaTh MOBE-
JieHHe pellleHHsl B NpeleJbHbIX ciayyanx. Hanpumep, npu pac-
CMOTpEHHH JBHXKEHH:A Tesa, GPONIEHHOrO NOX YIJOM K TOpH-
30HTY (3azaua 1.32), 3ajanbl MOAyAb HAuaAbHOH CKOPOCTH U
H YroJa o, Ioj KOTOPHIM GpOLIEHO Te0; H3BECTHO TaKXKe YCKOo-
penne g. Jlna BBICOTBI noiweMa i H JaJbHOCTH Hosera [ moay-
YAIOTCA 3HAUEHHS ‘

g sin? o v8 sin 2o
h= , =
2g g

O6paTHTe BHHMAHHE HA TO, YTO B 00a BHIPAXKEHHS BXOAAT
TOMBbKO 3afaHHbIE BEJHUYUHEL Uy, & U g. Bulpaxkenue aas [ Mox-
HO Hanucartb B BHAE [=u,Cc0s &7, e T — BpeMs noqera. Of-
HAKO 3TO BHIPAXKEHHE HE MOXKET CUHTATHCS pelieHHeM, TaK Kak
T He NPUHAJJIEXHUT K YHCAY 3aJaHHBIX BEJMYHH, OHO CaMo B~
aserca ¢yHkuuel v, B o. [IpoBepka Jaer, uro o6a BHpaxe-
HHSA, KaK U JO/KHO ObITh, UMEIOT pasMepHOCTh AauHBL. [lpH
a=mn/2 noaydaercs h=v3/2g, 4TO COBNAaJaeT C UBBECTHHIM BBHI-
paXkeHHEM /sl BBICOTHI NOfkeMa Tena, OpomieHHOro Ho Bep-
THKaad., Has ! noaywaercsi npaBHAbHoe 3HAaYeHHe — HYJb.

B Tex cayuasix, Korja B mpolecce HaxOxJAeHHs HCKOMBIX
BEJHUHH TNPUXOMUTCS PENaTh CHCTEMY HECKOJABLKHX TpOMO3J-
KUX ypaBHeHuil (Kak, HampHMep, yacto OniBaer NpH Haxox-
JIEHUH TOKOB, TEKYIIHX B CJIOXKHBEIX Pas3BeTBJEHHBIX HENsX),
uesnecoofpasHo cHavana MOACTABAATbL B 3TH YpaBHEHHsl YHC-
JIOBbIe 3HAYeHHS] KOS(GHUIMEHTOB H JHIUL 3aTeM OIpeleNATb
3HAUEHHS] HCKOMBIX BEJIHUMH.

3. ¥YOenuBuiHch B MPABHABHOCTH 00iero pellleHHsi, MIOZ-
CTaBJSIOT B HEFO BMECTO KaX/0H U3 GYKB UHCJAOBBHIE 3HAYEHHS
0003HAUeHHBIX UMM BeJHUHH, 6eps, pasyMeeTcs, BCce 3TH 3Ha-
YeHUSI B ONHOH W TOH e cHcTeMe enuHHI. UToOB 06/€ryuTh
ompefie/iecHHe TOPSJAKA BHIYHCJASEMON BEeJHYHHBL, IOJIE3HO
NpeJCTABUTH MCXOJHblE BEJHYHMHBL B. BHJE uucea, O6JH3KHX K
eJMHHLE, YMHOKEHHBIX Ha 10 B COOTBETCTBYIOMIEH cTeneHn (Ha-
npumep, Bmecto 247 noacrasutb 2,47-102, Bmectro 0,086—
yncao 0,86-107* u 1. 1.). IloncraBus B Gopmy/1y UHC/a, IPEHK-
J€ ueM HauaThb BBIUHCJEHHs, NPOBEPHTE, HENb3sl JIH BOCNO/b-
3oBaTbesl opMyJIaMH 1St NPUOGIHKEHHBIX BBIYHC/ACHHH, NPH-
BesienHniME B [lpunoxenun 11 (em. rakke sanauy 1.41).

4. Haso NOMHHTB, YTO YHCJOBHIE 3HauyeHHA (H3INYECKHX
BEJHUHH BCerja ABASIOTCA NPHOAHKeHHRIMH. Ilosromy. npH
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pacuerax HeoO6XO0HMO PYKOBOACTBOBATECH MpaBUIaMH JelcT-
Bl ¢ NPHGIIKEHHRIMH UHCIAMH. B 4aCTHOCTH, B TOJNYYeHHOM
3HAYEHHH BBIYHCJICHHOH BEJIHYHHBI HYXHO COXPaHHTH Hoc/jeX-
HHM TOT 3HaK, eJHHHIA KOTOpOro MNpeBbIlIaeT NOI'PeHiHOCTD
3TOH BeJqHYHHH. Bce ocranbHble 3Havalde HUOPH Hago OT-
O6pOCHTb.

5. [NoayuHB WHMCJIOBOH OTBET, HYXKHO OLEHHTH €ro IpaBLo-
nono6HocThb. Takasi OueHKa MOXET B psilie C1yuaeB OGHAPYIKHTh
OLIHGOYHOCTb IOJYUeHHOro pesyJbTara. Hamnpumep, ckopocTb
Tesla HE MOXKET GBITh GOJibIIe CKOPOCTH CBeTa B BaKyyMe, Jafb-
HOCTb IIOJIeTAa KaMHs, OpOLIEHHOTO YEJIOBEKOM, He MOXKeT
ouTh mopsiika 1000 M, Macca Mo.IekyJdbl — nopsjika 1 Mr
7T, I

I11. Hekoropnie cBeieHus
0 BBIUHCJIEHHAX ¢ NPHOIMKEHHBIMH YHCIAMH

1. B ¢dusuke mosnaraercs, NOMHMO YHCJOBOTO 3HAUEHHS
BeJMYHHBI, YKa3bIBaTh MOrPeIlHOCTh, C KOTOPOH 3Ta BeJHYMHA
onpenenena. Hanpumep, 3anuch [=356-2 M O3Hadaer, 4To
HCTHHHOE 3HaYeHHe NJIMHBI | 3aKJ/IOUEHO B Ipenejax or 354
1o 358 m. Crporo rosopsd, AOMKHA ele ObITh yKa3aHa BeposT-
HOCTB TOrO, YTO BBICKa3aHHOE YTBEPKAEHHE MMeeT MecTo (jo-
BepHTeNbHAsT BepoATHocTh). YacTo, onHaKo, Mpu 3allMCH 3HA-
yeHHH (DU3MYECKOH BEJHUYUHLI IIOTPEIIHOCTD ¢ (I0BEPUTENbHBIH
HHTEpBaJ/I) He YKas3blBaeTcs H IPHUBORMTCH JUIWb OJHO UHCIIO,
HalipuMmep [=467 M. B sTtoM cayuae C/IeNyeT CUUTaTh, YTO
TIOFPeUIHOCTD BEJHUHHBI He NPEBOCXOAHT ORHOH ENHHHLHl IO-
cnennel sHavamell Ludphl (B HatmeM npumepe 5710 1 M). Creno-
BaTeJbHO, Bce 3Hauamiye HUpPH YKUC/1a, BBIPaXAaIOIIero 3Haue-
Hue (U3HYeCKOH BeJHYMHBI, KpoMe IocjejHeH, HYXKHO CYH-
TaTb BEPHBIMH; IMOCJEAHIOI0 e LH(PY HANO CUHTATh COMHH-
TeJbHOH (MCTHHHOE 3HaueHHe STol LuppPbl MOXKET OTJIHYAThCS
OT YKa3aHHOrO Ha €IUHHLY).

HanomunMm, uTO 3HayamuMe Lu(paMH Ha3BIBAlOTCH BCe
uudps B AECATHYHOM H300pa’keHHU Yucsaa, KpoMme HyJel, cTo-
AHX B Hadase yHcjaa. Hampumep, B uncie 0,03040 1mepsole
JiBa HYJd He ABJASIOTCS 3HadaluMu. OHH CAyXaT TONBKO AJs
YCTAHOBJIEHHS AECATHUYHRIX PaspAanoB OCTajJbHBIX uubp. Hynu
nocje 3 M 4 ABNAIOTCS 3HAYAIKUMH IHODPAaMH.

B cnyuae Gosabliux nenblX 4uceli ¢ HYJAAMH Ha KOHLeE (Ha-
npHMep, 123 000) Bo3HHKaeT BOOpPOC O TOM, AJISl 4ero CJayXKaT
HyJH — 1715 0003HaueHHs1 3HAYallUX umbp HJH AJS . oTipejie-
JIeHHs pa3psja ocTaibHEIX IH)p. UToOb H36exaTh Takol He-
ollpefic/IleHHOCTH, CheayeT IHcath MofoGHEle 9HC/IA B BHJE

10



1,23-10%, ecniH oHu HMeIOT TPH 3HaualHe nWGPH, HIH B BHAS
1,230-10%, eciH oHu HMEIOT yeThipe 3Havaluye URGpH H T. A.

2. AGCOJIOTHOH NOrpeliHOCTHI0 NPHOJMAEHHOrO YHcJa g
‘Ha3BbIBaeTcs BeJHUKMHA

Aa=|A—al,

raje A — TouHOe 3HAueHHE TOro Ke 4Yuc/a.

3. OrHocHTENBHON TNOTPEIIHOCTBIO NPHGIMKEHHOro 4Hcia
@ Ha3blBaeTcHd BeIHYMHA

Aa
ba= AT

B ¢u3HKe [IpH BHIUHCAEHHSX MBI OObIYHO HMEEM JEIO0 C Ta-
KHMH YHCIaMH, TOYHble 3HAUeHHS KOTOPHIX OCTalOTcHd HEH3-
BecTHBIMU. [lo3TOMY Ha IIpaKTHKE OTHOCHTEJNBHYIO MOrpell-
HOCTb NPUXORMTCH OIpeneasiTh mo opMyse

da =29
lal

BHocumass npu 3TOM owmuOKa HeBeJHKa, TaK KaK OGBIYHO
Axa.

4, Ecam BenuumHa u siBAsleTcsl (yHKUMed BeJWYMH Xy,
Koy 44y Xp!

uzf(xl" Loy 0o ey xn)!

TO TpexenbHas abco/IOTHAs IIOTPEIIHOCTL BEJIHYMHBL 4 OIl-
penenserca 1o GopmyJie

Au:Z

i=

rpe Ax; — aGCoMIOTHBIE NOTPEIIHOCTH BeIHYMH X;.
5. PasnenuB Au Ha |u], nonyuum Ipefe/bHYIO OTHOCHTEb-
HYI0 TIOTPEIIHOCTh BeJIHYHHBI U:

Guz—lA—;‘T::;l—az—[lnulej.

6. B TaGa. | npuBefeHb! BHIPAXKEHUs IPEREAbHBIX afCOMIOT-
Holt Au w oTHOCHTeJBHOH 8u IHorpemiHOCTel HEKOTOPBIX (PYHK-
unii. [Tox Ax; u 8x; nonpasyMepaioTcs aGCOMOTHAST 1 OTHOCH-
TeNbHas NOTPelIHOCTH BeJIWYHHBL X

7. PaccMoTpuM Ipumep Ha onpenelleHue NOTPElIHOCTH pe-
3yJbTaTa BBUMCJIEeHHH. BosbMeM y»Ke ymOMUHABILYyIOCS 3a-
Jauy o ABHIKEHHH Tesna, OpOUIEHHOTO MOj YIJIOM K TOPH3OHTY.
BricoTa moaweMa Tena faercs (opMyJoi

he— vé sin? o
- _—__-——2g
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Ta6auma |

ST e vl e b e
n n
U== xXi Auzz Ax,' —
i=1 i=1
U==Xy— X3 Au=Ax;+Axy Su:Aﬁ—A—xﬁ-
| 2y —xa]
. n
U==X3Xs. . Xy Au=|u|bu Su=2) bx;
i=1
p== ’ — 8u=bx+ 8y
Y
‘n m
X1X2. .. X .
U= — Su= ) 0x; Oy,
NYz.. . Ym ,231 l+§1 v
u==xm Au=mfxm-1|Ax 81 =mbx
ms= 1
U= l/x - 611:—'?6;\:
u=Ilnx Au-:g:ﬁx u_______ﬁx__
X | In x}

’ 1 Ax bx 1 8x
u=lgx M=sn % =530 |~ TesT
u=et% (2>0) |[Au=ceT* Ax du=alx

df df

—pf ) —=pf ¥ | =L = | ——
u_gf AL{__e ax Ax u ax IAx
u=sinmx Au=m|cosmx|Ax Su=m]ctgmx|Ax
1=cos mx Au=m|sinmx|Ax Ou=m|tg mx|Ax
u=tgmx Au= e Ax Bt e 2P Ax

= " “cos® mx ~Isin2mx ]|




Bocnospsosasuiucs popmynamu Taéa. 1, HalizieM Jia npejenbe
HOH OTHOCHTe/NIbHOH NOrpPeuIHOCTH A BRHIpaXKeHue . . . -

8h = 206uv, -+ 26 (sint) + 6g = 26v, + 2| ctg a | A + &g

(4dci0 2 B 3HaMeHaTeNe SABASETCA TOYHBIM, €ro NOTPELIHOCTb
paBHa HYJIO).

[Tyete v,=95 m/c, @=45°; mna g npuMeM 3HauYeHHe
9,81 m/c® Torma Avy=1 M/c (einunna nocieased 3Hagamei
undpel), 6v,=1/95, Aa=1°=1/567 pan, 6g=1/981~0,001.
ITogcraBum >TH 3HaueHuss B ¢opmyay ma Ok (ctg 45°=1):

2 2 1

3aMeTuM, 4YTO ycKopeHue g He b0 HazoGHocTH Gpath C
TOYHOCTBIO JIO TPeTbero 3Haka. Ecan npuuate g=9,8 M/c? u
TEM CaMblM YBEJHYHTb OTHOCHTE/BHYIO [OTPEeIHOCTL Og Jo
2/980, orHocuTe/NbHas TOUHOCTb Pe3yJbTaTa HNPAKTHUECKH He
H3MEHHUTCs, HO 34TO BHIUHCJEHHS CTaHYT INpOIIe.

Tenepp BuUMCTHM A:

o dsinta _ 952.0,7072

= g — 2310 m.

Mbl He HMeeM MIpaBa 3amucaTbh pe3yJsbTarT B BHAe 230 M,
MOTOMY 4YTO Takasd 3alluCh oO3Hayasna Obl, 4YTO MOTPElIHOCTb
HafileHHOro 3HadyeHus: A He mnpeBwuiaer 1 M. Ha camom ke
JieJie, Kak Mbl BBISICHWJIH, TPH 33JaHHOH TOUHOCTH Uy H O
BHICOTY A HeJb3fl BBIUHCJAUTL C OTHOCHTEIbHOH TOUHOCTBIO,
npepbluraiomeit 5 %, T.e. ¢ abCOMOTHOM IOTPEIIHOCTBIO,
Menbluie [0 M.

IV. PasbsicHeHHS N0 NOBOJAY 4HCJOBBIX KO3th(pHLUUEHTOB
B YCNOBHAX 3aja4

Buipaxenus Bufa r=le,J-2te 3%, aubo U=1x42y2-}-
+32% ¥ T. N. clefyeT paccMaTpuBaTb KaK COKpPAaLIEeHHYVIO
yCIOBHYI0  3anuch  BeIpaxeHuH r= (1 m)e,+ (2 m/c)fe,+
4 (3 M/c?) e, aubo U= (1 k/M)x+ (2 Tx/M2) 2+ (3 Dak/m®) 22
H T. NH., T. e IPUIHCHIBATH YHCAOBRIM Kod(DhHuHeHTaM Haj-
Jexalgge pasMepHOCTH.
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Jactpr 1

®HU3HYECKHE OCHOBbI MEXAHHKH

Ob6osnakenus:

A — pabGora

a — aMIATYaa

B — MargMTHast HHAYKIHS

C— neHTp Mace

€ — CKODOCTb CB€Ta B BaKyyMe

d — nuamerp

E — eIMHHYHBIH TeH30D

E — sHeprus

€y, €y, €; — OPTHl KOOPAHHATHLIX
oced

€ — OCHOBZHHe HATYpPAJbHEIX JIO-
rapnMoB, s1eMeHTAPHHH 3a-

pPAA

F — cuna

g — ycKkopeune c¢BoOOJHOIO Tmia-
JeHHs

h — BricoTa

I — MoMeHT HHepHuU

K — cucrema orcuera

k — xecTxocTs, kos(bdHIHEHT
TPeHHS

!l — pnuHa, paccrosiHHE

M — MOMeHT uMnyJabca

M, m — Macca

N — MOMeHT cHJn

N — ppamaromuii MOMeHT

N, — MOMEHT c¢HJIBI OTHOCHTENb-
HO OCH 2

n — YacToTa BpalleHHS

P — MomHOCTE

P — UMIYJbC

p — LaBleHHe

Q — no6poTHOCTD
HOH CHCTEMH,
KOCTH .

g — 3JIeKTPHYeCKHH 3apsn

R — papuyc-BekTop

‘14

xoJnebGaren-
TNOTOK KH]-

R — pazuyc, paguyc KPHBH3HH,
paccrosiHue

Re — uncao Pefinoabica

I — pajuyc-BexTop

r — paguye, paccTosiHHe

S — niaomanb, MOBEpXHOCTh

§ — NYyThb :

T — rensop

T — KuHeTHyecKasl SHepTHs, Ie-
pHox KoneGaHHi

{ — BpeMms

U — norennuanbHaa sHepTHs

u, V — CKOpPOCTb

V — ofweMm, cKOpoOCThL

W — YCKOpeHHe

0. — [IOBEPXHOCTHOE HATAXEHHE,
yroa

f — yrnosoe yckopenue

B — KoshdHUHEHT 3aTyXaHUA KO-
ne6aHu#, YToda

¥ — TPaBHTAllHOHHAS
Hast, yroJa

T — BA3KOCTb

A — nuuetinas nuorHocts (Mac-
€a eJHHHUILl JJIHHL), Jora-
pudMHUeCKHHA JAeKPeMeHT 3a-
TYXaHHSA

|\ — NpHUBENeHHAsl Macca

© — IJIOTHOCTb

0 — NMOBEPXHOCTHAS  IJOTHOCTBL
(Macca eZMHHIB NOBEpPXHOC-
TH)

T — BpeMms

g— yTOJ, IIHPOTA MECTHOCTH

— TeJlecHBIH yroa
® — yrjosaf CKOPOCTh
® — Kpyropas 4acTora

IIOCTOAH-



1.1. KuHemaTHka

1.1, YacTtuua apuxkercs ¢ IOCTOSIHHOR cKopocThio v. Yro
onpeJessier BrpaxkeHue: a) v (f,—t,), 6) v(f,—1t)), B) v, (f—1,)?

1.2. YacTuua ABHXKeTCA C INOCTOSIHHBIM YCKODEHHEM W.
B HayasnbHBIH MOMEHT BpPEMEHH OHAa HAXOJH/IacCh B TOUKE C
pPafHycC-BEKTOPOM oy M HMeaa cKopocTb v,. Hamucars Beipa-
JKeHHe I/15: a) MPUPAILEHHs] CKOPOCTH YacTHUH Av 3a Bpemd £,
6) NPOEKIHH CKOPOCTH YacTHIBI HA OCh ¥ B MOMEHT BpeMeHH f,
B) IepeMelleHHsl YacTHULl Ar 3a Bpems [, I) IpHpalleHHS
KOOpAHHATHl Z YaCTHI(H 34 BpeMms .

1.3. B KaxoMm ciydae BeKTOPH a4 H b MOTyT ObITH CBSI3aHbI
cooTHOLIeHHeM a=ab, rae a — ckansap? Kak cootHocsTCS
HX OpTH, ecan o<(?

1.4. Moxer su OpupaileHne Mozxysasl BekTopa Aa oxa-
3aTbCsl PaBHBIM MOAYJIO NpHpalleHus Bekropa [Aal?

1.5. B kakoM COOTHOLIEHHH HaXOxATCS NpHpaLleHHe MO-
IyJsi Bektopa Aa M MoAayJb [OpHpalleHusl BekTopa |Aal,
ecJH BEKTOpPH a M Aa Hanpas/eHbl B IPOTHBONOJNOXKHEE CTO-
POHBI?

1.6. BexTop a H3MeHHJ HanpaeJenue Ha obparHoe. Hafrtu:
Aa, lAal, Aa

1.7. Bekrop a mnosepHyscs (€3 H3MEHEHHS «IJHHB Ha
Mmasbiit yroa 8¢. a) Hanucars npubnukenHnoe BhIpaxenne Jas
|Aal. 6) Uemy paBHO Ag?

1.8. HauanbHoe 3Ha4YeHHE CKOPOCTH PaBHO v;=le,+3e,+
+-5e, (M/c), KoneyHoe v,=2e,14e,-6e, (M/c). Haiitu: a) npu-
pamenne ckopoctdh Av, 6) MOAYJb NPHPAIIEHHS CKOPOCTH
|Av|, B) mpupaliesHe MOZYy.Jsl cKopoctH Awv,

1.9. Hamucarb BelpakeHHe g KOCHHYCA yTja o MEXIY
BEKTOPaMH C KOMIIOHEHTaMH Qy, @y, @, U by, by, b,.

1.10. Komnouentsl onnoro Bekropa paeuul (1, 3, 5), apy-
roro — (6, 4, 2). Hafitu yron o MexAy BeKTOpaMH.

1.11. ITpeoGpasoBare K BHAY, COAEpiKalleMy TOJBKO MO-
JlyJIH BEKTOPOB U yroJa «, Beipaxenue a [be], B xoTopoM Bek-
TOPB! @ U ¢ B3aUMHO NepleHAHKYJIsPHH, a BeKtop b ofpasyer
C HOpPMaJBIO K IIJJOCKOCTH, B KOTOPOH Je€KaT BEKTOPH a H c,
yroa a.

1.12. 3amansl Gynkuuu v.(f), v,(f) u v, (¢), ompenens-
IollHe B HEKOTOPOH CHCTEME KOODAHHAT CKOPOCTH YACTHIEH V.
Hanucarp BblpaxeHne paJ4: a) INepeMElIeHHS YacTHIBl Ar
3a MPOMEXKYTOK BPEMEHH OT # 710 f,, 6) NYTH S, NPOHJIEHHOTO
yacTHIOEH 3a TOT XKe IPOMEKYTOK BpPEMEHH, B) NpHpalleHHs
Ax KOOpAHHATH X YacTHIBl 332 BpeMs OT & J0 fy, T) CpedHEro
3HAYeHHS YCKOPEHHS YacTHLBI (W) 32 TO e Bpems.
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1.13. Yacruna -1 fABMmKeTc® CO CKOPOCTBIO Vy==q€,, 4Ya-
cTHHa 2 — co CKopocTblo vy=be, (@ M b — KoHCTaHTHI).
Ha#fiTu ¢KRopocTh V BTOpPOH 9acTHIBI OTHOCHTEILHO NepBOH
H MOAYJb U ITOH CKOPOCTH, |

1.14., Hcxons M3 onpefesieHUs cpPefHEro 3HAa9eHHA (GYHK-
MM, J0Ka3aTh, 4YTO: .

a) cpeauee 3a BpeMsl T 3HAaYeHHe CKOPOCTH TQYKH (v} PaBHO
nepeMellieHHIo TOYKH Ar 3a 3T0 BpeMs, Je/EHHOMY Ha T,

6) cpeaHee 3a BpeMsl T 3HAYEHHE YCKOPDEHHS TOYKU (W)
pPaBHO IpHpAaUIEHHIO CKOPOCTH AV 3a 3T0 BpeMms, JeJeHHOMY
Ha T.

1.15. Yacruua ABHKeTCsl DaBHOMEPHO 110 YacOBOH CTpeJiKe
Mo OKPYXKHOCTH pajuyca R, menas 3a BpeMs T OJHH 0GOpOT.
OKpYKHOCTD JIEXKHT B KOOPJHHATHOH IIJIOCKOCTH X, y, MpHYEM
LIEHTP OKPYXKHOCTH COBHAJaeT ¢ HayaJoM KoopfHHart. B Mo-
MmeHT f=0 vacTul|a HaXOAUTCH B TOYKEe C KoopauHatamu x=0,
y=R. Haiiti cpeyHee 3HayeHHE CKOPOCTH TOYKH 34 IPOMEXKY-
TOK Bpemenu: a) or 0 o /4, 6) or 0 1o t/2, B) or 0 ;o 3t/4,
r) or 0 g0 7, m) or ©/4 jo 3v/4. -

1.16. Yacruna npouuia 3a HeKoTopoe BpeMsl 3/4 0KPYKHO~
CTH CO CpelHHM 3HaueHHeM MOAyJs ckopocTH (v). Hafitu mo-

IyJb CpenHeH CKOpocTH yacTHpl |(v)] 3a TO Ke Bpems.
V 1.17. IlepBoHaYaqbHO NOKOMBINasicsl YaCTHIA NPouLIA 3a
BpeMsi T=10,0 ¢ NONTOPHl OKPYXKHOCTH pajguyca R=>5,00 m
C NOCTOSHHBIM TaHrEeHIHAJBHEIM YCKOpEeHHEM. BbMHCAHTD
COOTBETCTBYIOLUIME 3TOMY IIPOMEXKYTKY BpEeMeHH 3HaYeHHS:
a) cpelHero Moy /sl CKOPOCTH (v), 6) MOZLy.1s1 cpefHel CKOPOCTH
[(v)l, B) Molysis cpelHEro yckopeuus |(w)l.

1.18. ITlocrosHHBIH 1O MOAYJIO BEKTOp a4, PABHOMEpHO MO~
BOPauYHBAasCh MNPOTHB YacoBOH CTPeJKH B IJOCKOCTH X, Y,
nepexofuT 34 BpeMsA ! U3 NOJIOXKEHHS, NIPH KOTOPOM OH COB-
NajJaeT no HANpPaBJAEeHHIO C OCHIO X, B NIOJOXKEHHE, [IpH KOTOPOM
OH COBN2JAeT II0 HalpaBJieHHIo ¢ ocbio Y. Ha#tu cpennee
3a BpeMs ! 3HayeHHe BEKTOPAa a M MOAyJb 3TOTO CPERHEro.

1.19. Papuyc-BeKTOp TOYKH I' H3MEHSIETCS: d) TOJBKO IO
MORy/Mo, 6) TONBKO MO HampaB/ieHHo. UTO MOMHO CKasaTb
0 TpPaeKTOpHU?.

1.20. Paguyc-BeKTOp YacTUIL ONpeJensiercsl BhipaXKeHueM:
r= Sl‘zex-}—42‘%,,—{—7(3z (M). BBIYMCIHTE!

a) OyTb S, NMPOHeHHHIA yactuuell 3a nepsoie 10 cexyHp
JBHKEHH,

0) MopyJsp nepeMeitenuss |Ar| 3a tTo xKe Bpemd,

B) OGBACHUTH MOJYYEHHBIE DPe3yJbTaTHl.

1.21. Pafyyc-BeKTOp 4YaCTHIbI H3MEHsETcs €O BpemeHeM
no saKOHy r=3t“‘e,+2te -+le, (M). Ha#rw
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a) CKOPOCTH V U YCKOPEHHe W SaCTHUMI, - -

6) MOXYJIb CKOPOCTH U B MOMeHT {=] c,

B) NPHG/IHKEHHOE 3HAYEHHE NIYTH S, MPOHAECHHOrO qacmneﬁ
3a 11-10 cekyuny IBHMXEHHSA.

1.22, YactHua ABHXETC CO CKOPOCTHIO v=le,t2fe,+
+3¢%, (M/c). Haiitu:

a) mepeMeuieHHe Ar uyacTHubl 3a MepBHE 2 CeKYHIAM €€
JBHKEHHS,

6) MoayJ/Ib CKOPOCTH U B MOMEHT {=2 C.

1.23. Yactuua JBMKETCs €O CKOpPOCThbio v=af(2e,+3e,+
+4e,) (a=1,00 M/c?). Haititu:

a) MOJyJ/1b CKOPOCTH ¥ YaCTHIIbI B MOMEHT BpeMenH {=1,00 c,

6) yCKOpeHHe YACTHIBI W H €r0 MOAYJb W,

B) NyTh §, TpolijeHHB# uyacTHued ¢ MoMmenra f;,=2,00 c
o Momenra £,=3,00 c,

F) KaKod XapakTep HMCEeT IBUXKEHHE UACTHIEL

1.24. Jludr Hayan NOJHMMATBCA C MOCTOSHHBIM YCKOpe-
nueM w=1,00 m/c?. Cnycrsa Bpems {=1,00 ¢ or noronka ka-
O6uHEl JudTa oTAeNHiCA H CTal majarh wypyn. ONpeRenuThb:

a) Bpemsi Af majenuss mypyna fo yAapa O NOJ KaOHHEI,

6) myThb S, MPOHAEHHHH LIypyNoM 3a BpeMs Af B cHcTeMe
oTcueTa, CBi3aHHOM ¢ 3eMueii, Bricora kaGuHe! udTa h=2,75 M.

1.25. VzpectHa ¢yHKUHA v(f) JIA YacTHUBL, JBHKYIIEHCA
N0 KPUBOJHHeHHOH TpaekTopuH. HanucaTb BhIpaKeHHe A/
paguMyca KPHUBH3HBL R TDaeKTODHHM B TOH TOYKe, B KOTOPOH
YyacTHIla HaXOXHTCA B MOMEHT f.

. 1.26. Yactuua ABuKeTCS paBHOMEPHO MO KPHBOJHHEHHOH
Tpaektopud. Moay/b ee CKOPOCTH paBeH v. Haittu panuyc
KPHBH3HHI R TpaeKTOpPHH B TOH TOUKe, F/ie MOAYAb YCKOPEHUS
YaCTHIBI PaBeH w.

1.27. Tlo KakoH TpaeKTODHH ABHMKETCS 1{acmua B cayuae,
ecau w,=0, w,=const?

v 1.28. B HekoTOpHIA MOMEHT BpeMeHH ! KOMIIOHEHTH! CKO-
POCTH Vv yacTHuH UMewT 3Hayenus (1,00, 2,00, —3;00) (m/c),
a KOMIIOHEHTH YCKOpeHHs w — (—3, 00 2 00 | 00) (m/c?).
Haiitu:

a) sHaueHHe BHIpaxkeHHsl dv/df B momenrt f,

6) panuyc KpHUBH3HEI R TpaeKTOpHH B TOH TOYKe, B KOTO-
pol HacTuia HaxOfHTCs B MOMEHT f.

1.29. Touka pBuKercs BJOJb OCH X, IPHUEM KOOpPJMHATA X
H3MeHseTcs Mo 3aKOHy Xx==a cos(2n/T)f. Haiitu:

a) BEIpOKEHHS ]IS NMPOEKIMA Ha OCh X CKOPOCTH V H YCKO-
pEHHSI W TOUKH,

6) nyTh s;, NPOHNEHHBIN TOUKOH 3a npome);&yTox BpeMeHH
or t=0 po t=T/8,

HF AT Y




B) NYThb S,;, OPONJAEHHH TOYKOH 3a NPOMEXYTOK BpEeMeHH
or t=T/8 no t=T/4,

r) nyTh s, HpOHlIeHHb[ﬁ TOYKOH 32 NPOMEXYTOK BpeMeHH
or =0 no {=T.

1.30. KOMMOOHEHTH CKOpPOCTH YaCTHIIHI H3MEHSIOTCA CO
BpeMeHeM [0 3aKoHaM: v.=a cos wf, v,=a sin of, v,=0,
Fle @ 4 @ — KoHCTaHThl. HaliTh Mony/iu ckopoctd v H ycko-
peHHsl W, a TaKxKe YyroJ o MeXay Bekropamu v U w. Ha oc-
HOBaHHH MOJYYCHHLIX pe3YJbTAaTOB CHENAaTh 3aKJoyeHde o
XapakTepe JBHKEHHS YaCTHIBL.

1.31. 3aBUCHMOCTb KOODJMHAT JBHMKEGHHA YaCTHUBLl OT
BpPEMEHH HMeeT BUJ x=a cos of, y=a sin of, z=0 (a 1 © —
KOHCTAHTBI).

a) OnpenenuTb pajguyc-BeKTOp I, CKOPOCTb V H YCKOpEHUE
W UACTHIIBI, a TaKKe HX MOAYJH.

6) BoiuucauTb cransipHoe NPOM3BENCHHE BEKTOPOB I U V.,
Uto o3HayaeT MOJYYEHHBIH pe3y./bTaT?

B) BolYHC/IHTE CKanspHOE MPOH3BEACHHE BEKTOPOB I H W.
Uto o3HayaeT MOJYUYeHHBH pe3yJ/bTaT?

r) Haiitu ypaBHeHue TPacKTOPHH YaCTHUBL.

o) B KakoM HampaBie¢HHH JBHMKETCs 110 TPaeKTOpHUH va-
CTHIIA?

e) OxapakTepH3oBarh IBHMKEHHE YaCTHUDL

K) Kak u3MeHHUTCS1 ABUMKEHHE YACTHILbI, €CJHU B BbIPaXKEHUN
IJIS Y M3MEHHUTb 3HakK Ha OOpaTHBLIA?

1.32. HeGoubllioe Te10 (MaTepHaibHas TOYKa) GpOIEHO
u3 Toukd O TOJ YIJIOM ¢ K TOPH3O0HTY C HayaJbHOH CKOPOCTBIO
v, (puc. 1.1). IlpeneGperas comnpo-

y . THBJICHHEM BO3AyXa, HalTH:
) a) BpeMAa IoJera T,
v, U . -, 6) AaJabHOCTL mouera I,
P : -~ B) HAaHOOABLUYIO BHICOTY MOJ-
P4 . HATua Tena h,
Z - r) ypaBHeHue TPACKTODHH Te-

Ja B KoopauHaTtax x',
Puc. 1.1 1) 3HAYEHHSA ]dv/dtl " d]vl/dt
_ B BepILUHHE TPaeKTOPHH,

¢) pamMyc KpUBH3HHI R Tpaektopuu B Toukax O u O'..

Touku 6pocaHMsl UM NaJeHHS CUHTATD JIEKAUIHMH Ha OJHOM
YpOBHE.

1.33. Teno 6polleHo MOA YIJOM K FOPH3OHTY € HayalbHOH
CKOpOCThIO V. IlpeHebperas compoTuB/eHueM BO3AyXa, HaHTH
cpelHee 3HAUeHHe CKOPOCTH (V) 3a IepBble T CEKYHJ MoJeTa.

1.34. Ilox kaxuM yrioM @ K FOPH3OHTY HYXKHO YCTAHOBHUTh
CTBOJI OPYJHsi, YTOGHl HOpA3UTb Iie/b, HAXONAINYIOCS Ha pac-
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crofinud [=10,0 KM, eciH HadanbHasi CKOPOCTb CHapfja Up==
' =500 m/c? ConporHB/ieHHEM BO3fiyXa NpeHeOpeus.

1.35. MsBecTHe: GyHKUMA f(S), onpenensmoulas 3aBHCH-
MOCTb Npou3BOAHOH dv/df OT HpOHJEHHOro yYacTHuUell HYTH S,
MOZLYJb CKOPOCTH U, B Hayase nyTdH. Hamucath BpameHHe
LJsi v(S) — MOAyJns CKOPOCTH, KOTOPYI0 HMEeT YacTHIa,
NpoiAs HyThb S.

1.36. [aHa ¢yHKuusA v(s), ompexenswioumias 3aBHCHMOCTb
MOJZyJIsl CKOPOCTH YACTHLBI OT NPOHAEHHOro 4acTHUEH NyTH S.
Hanucarb BbipaxkeHHwe LI BpEMEHH f, 3aTpadyuBaeMoro dua-
cTHLeHd Ha NPOXOXKIEHHES NYTH S.

1.37. 3aBHCHMOCTb MOJYJisl CKOPOCTH YACTHLB! U OT NpO#i-
JeHHOTO dYacCTHledl NyTH S ompefessercsi GYHKIHeHd v(s)=
=p,—bs.

a) HallTH 3aBHCHMOCTb S OT BpeMeHH F.

6) OnpenejiuTh 3aBHCHMOCTb U OT f.

B) Hanucarh npuGimxeHnHble Boipaxenus 1is s(f) u v(f),
cnpaBejuBble Ans <K 1/b.

1.38. Mozny/ib CKOPOCTH YaCTHIbI U3MEHSIETCS1 CO BpeMeHeM
o 3aKOHY v=v,e~ %, KakoB GhU3HUECKHH CMBICJ KOHCTAHTHI b?

1.39. Jlonka mepecekaer peKy C NMOCTOSSHHOH OTHOCHTE/IbIO
BOJIBI, NIEPIIEHANKYJISPHOH K Geperam ckopoctbio v=0,300 m/c.
Illupuna peku paBHa b=63,0 M. CKOpoCcTh TeUeHHUS H3MEHS-
eTcs Mo NapaboaHyecKOMy 3aKOHY

u=u0—4—l-;—g- (x———)z,

rjie X -— paccrofiniue oT 6epera, u, — KOHCTaHTa, paBHas
5,00 m/c. Hafiti cHOC S JIOZKM BHM3 110 TE€UEHHIO OT NYHKTA ee
OTIPAaBJIeHHsI IO MeCTa IIpHYAana HAa

I POTHBONOJIOKHOM Gepery pekH.

1.40. Ock x Ha puc. 1.2 cny- @&,
JKHT TpaHulefl Mexiy yyact- -
KOM, I@OpOCIIMM TpaBO#, H yua-
CTKOM, TIOKPBITHIM pBIXJBIM Hec-
koM. Ilemexony HyxHO mnonacTb
us nynkra A B nyskr B. Ilo
TpaBe MelleXol MOXEeT HITH CO
cKopocThio v,=5,00 KM/4, mo Ie-
CKy — CO CKOpocThio ¥,=3,00 KM/u. UtofGe coBepumHTh
mepexoj| 3a cavoe KOPOTKOe BpeMs, NelleXofi BLIGHpaeT JoMa-
gbi nyth AOB. TIpH KaKOM COOTHOLIEHHH MEXAY CHHYCAMH
YIJIOB G; H &y BpeMfA ABHXKeHHA neumexoma 3 A B B Oyuer
MUHHMAaJIbHLIM?
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1.41., Hmxe npnaoﬁmcn l_]pHGJ'lH)KeHHbIe BHIpaXEHHA AJA.
HeKOTOPHIX (YHKUMH, clpaBeaiuBbie npu x<Kl:

>a)l—‘-:—tl—le:|:‘x, 6) Vl:i:lej:—;-, B) er*x 1 +x,

2
rnin(l =x)~4x 1) sinxxx e) cosxml-—%-.

Onpenenutb g1s ¥=0,1 oTHOCUTENbHYIO NMOTPEMIHOCTD 3HA-
yeHu# 5TUX QYHKUMH, HalAeHHBIX 1o QopMmynaam ajas NPpHOJIU-
JKEHHBbIX. BBIUUCJAEHUH.

1.42. Ilo npsamoit popore AB nBmxercs ¢ noCTOSHHON CKO-
pocthio u=20,0 M/c aBTOMOGHAL. M3 Touku C, Kotopast Haxo-
nutcess ot AB Ha paccrosinuu [=2000 M, B MOMEHT, KoTJa asB-
TOMOOWJb ¥ TO4Ka C OKas3bIBAlOTCH HA OJHOM NepreHIUKyJspe
Kk AB, mpousBoaurcsi BhlcTpen u3 nywkd (puc. 1.3). Ipen-
nonarasi, 4TO CHapsJ JeTHT MNPSMOJMHeHAHO ¢ MOCTOSHHOM
ckopocThio v=200 m/c, ompenenuTs:

a) yrona o, Ha KOTOpPBIH HYXKHO NMOBEPHYTh CTBOJ NYIIKH,
uyrToObl TOPA3UTh ABTOMOOHUJD,

6) BpeMs ! moJera cHapsja,

B) HIyTb S, KOTOpbI IpoHaeT aBTOMOGHAL 3a Bpems f.

1.43. WmetoTcs Be MOTOpHLIE JIOAKH, pasBHBAIOLIHE OTHO-
cutesbHO BoIbl cKopocth v=>5,00 M/c. Bona Teuer ¢ onuHako-
BOH MO Bcell mMpHHe pekd ckKopocthio 1=0,500 m/c. [lupuna

IRy peku /=1,000 kM. Ha cepenune peku
A—0pr— > >X—F  pEurw gBe can C u D, oTcrosiye
JPYT OT Jpyra Ha pacCTOsiHHe, pas-

Hoe mHpuHe peku [ (puc. 1.4). On-

HOH JloJKe HYXKHO [epecedb peky
CTpOro B MoNepedyHoM HanpaBJeHHH

-~
.
g

B
&
—il- 7 L'.——--—-l—-—oﬂ
s
: f
Puc. 1.3 Puc. 1.4

u3 ToukH A B Touky B u obpartHo. Bropofi noiKe HYXHO npo-
Zenath nyTb OT cBau C jo cBau D W obparHo.

a) Kak nomxkHa aBHraTtbcsi nepBasi JIOAKA OTHOCHTENBHO
BOIEI, 4TOOHI OTHOCHTEILHO OeperoB HepeMellaTbCs BAQJAb
npsaMoit AB? |
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6) Haiitn Bpemena # u f,, 3aTpaunBaeMble Ha npoxom-
Jienne NMyTH 2/ nepBoi H BTOPOH JIOAKaMH. -

B) lloayuute ans ¢ mu f; DpHGTHKEHHLIe BHpa)KeHHﬂ
crpaBeluBble A u<v. HaliTH ¢ NOMOLbIO STHX BRIp aXKeHHil
3HaueHUs f{; U f,; CPAaBHHTb HX C TOUHHI- ’
MH SHaYeHHsIMH. '

1.44. Ha Becote h=5000 M Jaerur
NpSIMOTHHEHHO CaMmoJIeT ¢ HOCTOSHHOM
ckopocteio u=100,0 M/c. B MomeHT, Kor-
Jla OH HaxoguTcsl Hal 3eHHTHoH Garape-
eii, nmpousBomutcsi BeicTpest (puc. 1.5). Ha-
yagbHAs CKOPOCTb cHapsaa v,=>500,0 m/c.
Ilpenebperasi CONPOTHBJCHHEM BO31YyXa,
HafiTH: :

a) NoOJi KakHM YIJIOM o K TOPH3OHTY
HYKHO YCTaHOBHTBH CTBOJ OpYJIHsl, YTOGHI
CHapsii, H caMoseT JOCTHIVIH OJHOBpe-
MEHHO TOUYKH MepeceueHdsi HX TPAEeKTOpHI,

6) Ha KaKyio NPONOMKHTEJBHOCTD N0J1eTa { HYXKHO YCTaHO-
BUTH B3PBIBATE/Nb, UTOOBL cHapsi, pasopBaJicsl B TOYKE BCTpeuH
C LEJBIO,

B) Ha KakKoe DAacCTOSHHE § 1o rOpH30HTANH OTCTOHT OT
Garapen TOYKa BCTPEYH.

1.45. UssecrHo, uro JIyHa Bce BpeMs oﬁpam,eﬂa K 3emJe
OHOH H TOH K€ CTOPOHOH H ofpallaeTcsi BOKPYT 3eMJH 3a
27,3 cyrok. Onpenenurb YIJOBYIO CKO-

Puc. 1.5

g L pOCTh ®, BpaleHHst JIYHBI BOKDYT ee

” ocu. CpaBHHTb 3Ty CKOPOCTB C YI-

F ~— }3  _JI0BOH CKOPOCTBIO ®)3 CYTOYHOTO Bpa-
IEHUs 3eMJH.

] ~ 1.46. Yacel Ka)KABE CYTKH OTCTaloOT

Prc. L6 Ha 2 MHHyTH. UYeMy paBHO YTIJOBOE

YCKGPEHHE P MUHYTHOH CTPEJKH?

1.47. TlocrosiHHBEIH 1O MOAYJIO BEK-
TOp a BpaUAeTcss ¢ NMOCTOSIHHOH YIVIOBOH CKOPOCTHIO @’ BO-
Kpyr (HKCHDOBAHHOH IlepNeHAHKYJIsPHOH K Hemy ocH. Beipa-
3UTh IPOH3BOJHLIC 4 H 4 YePe3 BEKTOPHI a H o.

1.48. Iluauenp KaTutcsi 63 CKOMbXKEHHS CO CKOPOCTBIO U
(puc. 1.6). Haiita ckopoctu touek 1, 2 1 3, BHPAa3uTh HX 4e-
pe3 OpTH KOOpJAHHATHHIX OceH.

1.49. Wlap Bpamaercss ¢ yrJoBofi CKOPOCTHIO @ BOKPYT
OCH, KOTOpasi NOBOpAUMBACTCA B IVIOCKOCTH X, § C yrJ10BOH
ckopocTelo @' =’e, (puc. 1.7). Haiitu:

a) YIVIOBYIO CKOPOCTb @ H YIJIOBoe YCKOpeHHe f Iuapa,
a TaKXe MONYJIH 3THX BEKTODOB,
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6) yrosn o MeXAy BeKTopaMH Q H ®,

B) yron ¢ mMexay sekropam# f u Q. CuuraTth, yro B Ha-
YaJlbHEH MOMEHT BPEMEHH BEKTOP @ HaNpaBJeH IO OCH X.

1.50. Teno yyacTByeT B JABYX BpallleHHAX, NPOHCXOIAMIHX
€O CKOpOCTAMH @,=af’¢, H 0,=2af’e, (a——l 00 pan/c?).

a) Ha xako#t yron ¢ mnoBep-
Hercd Teso 3a nepseie 3,00 c?

6) Boxkpyr kaxof ocd npou3soit-
JIET 3TOT IIOBOPOT?

1.51. S$Ikopb 3JjexkTpoMoOTOpa,
BpallaBIIHACH C 4YacToTOH n=
=50 ¢, ABHUrasch I0CJae BLIKIIO-
4eHHA TOKa paBHO3aMeIJIeHHO, OC-
TAHOBHJICA, CHesaB IQJHOe YHC-
Jo o6oporo N=1680. Hafiru yr-
JIoBOe ycKopenne f§ skops.

1.52. lo Hauana TOpMOKEHHs
aBTOMOOW/Ib HMeJ CKOPOCTb Up=
=60 xM/u. Tlocse Hawana TOPMOKEHHS ABTOMOGH/b JBHIajCs
OpAMOJHHEHHO C HENOCTOAHHBIM YCKODEHHEM H OCTaHOBHJI-
ca cnycrs Bpema £=3,00 c. 3a 310 BpemMa OH Npolle] NyThb
§=20,0 M. OnpefenuTb CPefHIOW YIJOBYIO CKOPOCTH (®) H
cpefiHee yrioBoe yckopenue () Kojeca aBTOMOGH/IS 3a BpeMA
topMo:keHusa. Panuyc koneca R=0,23 wm.

1.53. Uactuna aBHxKeTca 10 pajuycy BpAallaIOLIerocs AHC-
Ka co ckopoctbio v==3,00 M/c. B nauanbHBIH MOMEHT BpeMeHH
YaCTHIIA HaXOJMTCA B LEHTpe JAHCKA. YIJOBag CKOPOCThb
Bpamennsa aucka ©=20,0 pap/c. Halith npubinxeHnHoe 3Ha-
ueHue NyTH S, [POHLEHHOIO yacTHllell B HENOJBHKHON cucTeMe
oTcueTa 3a BpeMa ¢ MoMeHTa £, =9,00 ¢ fo momenTa £,=10,00 c.

Z

1.2. JInnamMHKa MaTepHaJIbLHOH TOUKH
H TOCTynareJbHOIO JBHXEHHS Tesa. PaGoTa H mMomHoCThL

Y kasaunue, Ilpu pellenuu 3amau Ha AHHAMHKY Halo
NoCTynarb CJAefylomuM 00pa3oM.

1. BuIACHHTD, ¢ KAKHMH Te/laMH B3aHMOJEHCTBYeT paccmar-
puBaeMoe Teno. COOTBETCTBEHHO YCTAHOBHTB CHJIH, NeHCTBYIO-
I[HE Ha 5TO TeJO.

2. HanucaTs ypaBHeHue ABUIKEHHSA Tesla B BEKTOPHOM BHJe.
Ecan cucrema, ABHAKeHHE KOTODOH paccMaTpHBAeTCs, COCTOHT
M3 HECKOJBKHX CBA3aHHBIX JPYr C APYroM TeJ, TaKOe ypaB-
HeHHe MHINeTCH T KaXKIOro U3 TeJ B OTJEJbHOCTH.

3. I'lepefiTH B KaxK/I0M YPaBHEHHH OT BEKTOPOB K HX NPOCK-
IIHAM Ha COOTBETCTBYIONIHM 00pa3oM BEIOpAHHOE HallpaB/eHHE,
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MoXeT CyunThCA, YTO AJIS ypaBHEHHH, OTHOCAIMXCA K pas-
HHM TeJlaM, 3TH HalpaBieHHS OKAXKYTCA PasiudyHbMH. Ecum
HalpaBJIeHHe KaKoro-AHGo BEeKTOpPa 3apanee H3BECTHO, €ro
NPOEKIHIO HAJ0 BHIP@KATb Yepe3 MOAYJb BEKTOpa, B3ATHIH ¢
HaAMeXallHM 3HAKOM.

4, Pemutb cHCcTeMY NMOIYYHBIIMXCH CKAJAPHBIX ypaBHEHUH.

ITosicauM ckazannoe caexylommum npumepoM. CHcTema CO-
CTOMT U3 Tesl ] ¥ 2, CBSA3aHHBEIX HEBECOMOH !) HepacTsKUMOH
HuTBIO (pHC. 1.8). Macca Tena I paBHa my, Tesa 2 — m,.
Hutb MOXeT CKOJb3UTL Ge3
TPeHHA [0 HAaMpaBIAILeMy
xeqao0y. TpeHHs wmexay Te-
JoM ] ¥ HaKJOHHOH IJIOCKOC-
TbIO, Ha KOTOPOH OHO JIEXKHT,
HeT. IlocKocTh o6pasyeT ¢ ro-
pusontoM yroa c. Hafitu ye-
Kope}mﬂ Ten I u 2.

. Cucrema, JBHXKEHHE KO-
Topon paccmaTtpHBaercs, CO-
CTOHT H3 Ten I U 2 u CBﬂsbIBa}omeH ux HUTH. Teso I B3au-
MOJeHCTBYeT ¢ HHTbIO, C IJOCKOCTBIO H ¢ 3emJseill. CooTBer-
CTBEHHO Ha Hero AeHCTBYIOT: CHJA HATsXKeHusa HHTH F,, cuaa
peakuuu maockoctd F, u cuna tszkectd m,g. Tesno 2 B3aumo-
JefictByer ¢ HuTblo H ¢ 3emsel. COOTBETCTBEHHO Ha HeEro
JefCTBYIOT: CHJa HaTsKeHHS HUTH F,; H CHJIa TsKeCTH M.g.
Hute neBecoma, NOSTOMY OHa B3aUMOJIEHCTBYET TOJNBKO C
Teadamu I u 2, a TakxKe ¢ keqao6oM. COOTBETCTBYIOIMIHE CHJIBI
pasubl —F, u —F, (3T cuJbl Ha pHCYHKe He IOKa3aHHI;
OHH IIPOTHBOMOJOXHH 110 Hampasieduwo cunam F; u Fy),
KpoMe TOro, HMeercs CHJA, paclpele/leHHas MO Bced JJIHHE
xenob6a. Bce sneMeHTBI 53TOH CHJABL NEPHEHAHKYJSAPHBL K
HHTH H BJHAHHUA Ha €e JBHXKEHHe B IIPOJOJBLHOM HalpaB-
JIEHHH He OKAasbIBalOT. :

2. YpaBHeHHs ABHXKeHHA Tes I ¥ 2 HMEIOT BHJ

mw,=F;+ F,+mg, mw,=F,+mg.

Macca nutn paBua Hyqdio. [10sTOMYy ypaBHeHHE ABHKEHHS
Ana HaTH umeer BuA: 0=0. Ilucarb ero Her cmeIcja.

H3 HeBecOMOCTH HHTH BHITeKaer, YTO MOZyau cual F; u F,
OAMHAKOBE. OGO3HAUHM 5TOT OJHHAKOBHIH MoAy. b GykBo# F
(Fy=F,=F). 3 HepaCTS)XHUMOCTH HHTH CJeAyeT, YTO CMelle-

1) Tlox nepecoMoli HHTBIO 37eCh H B nanbheﬁmem TIOApa3yMeBaeTCs
HHTb C NpeHe6peRHMo Majdofl Maccoh.

’ - 23



fHA, a c.uenoaa'renbuo, CKODOCTH H YCKOPEHHS Tel I u 2 opu-
HAKOBHI [0 . MOZAYJIO.

3. YpaBHenue maA Tena | HenecooGpa3HO «CIPOERTHPO-
BaTb» Ha OCh X, ypaBHeHHe Jsi Tea 2 —Ha ochk x' (cM. puc. 1.8).
Ilpy [NpOEKTHPOBAaHHH CJefyeT Y4ecTh, YTO a) NpOeKuHus
cuiel F, Ha oce x paBHA Hymo, 6) NpOEKUMS CHJH m,g HA
OCb X paBHa —m,g sin &, B) npoekuus cuel F, Ha ock X paBHA
F,=F, r) npoekuuss cuinl F, Ha oce x' paBHa —F,=—TF,
1) TPOEKUHS CHJIHL M,g Ha OCb X’ PaBHA M11,g, €) IPOeKiUs yCKO-
peHnst wy Tena I Ha ock ¥ (T. . W;,) H NPOEKIHS YCKOPEHHs
W, Tena 2 Ha ock X' (T. . W.,) OAHHAKOBH H TO MOLYJIC,
H 1o 3Haky. Ilo3ToMy BBeleM OGO3HAUEHHE Wi, =W,y =Ws.

4. C yueToM BCEro CKa3aHHOTO BHIIle YPABHEHHS JBHIKEHHSA
B NPOEKHHAX MOMKHO HamHcaTh CJIERYIOUHM 06pasoM:

mw;, = Fi—mgsina, wm mw,=F—mgsina,
MWy =m,g—F,, HWIH MW, = m,g—F.

PemnB coBMeCTHO 3TH JBa YypaBHEHHSA, NOJMYUHM JLJA W,
3HauyeHHue

_ me—mysina

T mymy

B 3aBHCHMOCTH OT COOTHOILNEHHS MEKIY MaccaMi #i; H iy, a
TaKXKe OT 3HAUeHHs yIVIa O NPOEKIHSA YCKOPEHHST W, MOKEeT
0Ka3aTbCA JU60 NOJNOXKHTENIbHOH, JH60 oTpHilarenbiol, JHOO
paBHO# HyJ0. B ciiyuae w,>0 yckopeHHe Tesa | HanpasJeHO
BJIOJIb OCH X BIPaBO, YCKOpeHHE Tesla 2 HaNpaBJeHO BHHS.
B cayuae w,<<0 HanpasjaeHHs YCKOPeHHH NpPOTHBOMIOJOMKHLI.
Hakonen, B cayuae w,=0 cucrema JH60 HOKOHTCSH, JHOO
JBHKETCS PaBHOMEPHO B Ty CTOPOHY, B KakKylo efi coobumiar
CKOPOCTb.

w

1.54. YTo6bl onpenenuTb Ko3phHiHEHT TPeHHS B MeXAy
JepeBAHHBIMH TIOBEPXHOCTAMH, OPYCOK MNOJOXKHJIH Ha JIOCKY
H CTaJIi HOJHHMATDh OfH KOHel| J0CKH JI0 TeX Iop, IoKa GpPycoK
He HayaJ NHO Hefl CKOJb3HTb. JTO NPOH3OLLIO NPH yrJe Ha-
KJIOHA JockH o==14°, Yemy pagen &?

1.55. JIBa conpHKacawmuxcsd GpycKa JekaT Ha FOPH30H-
TaJ1bHOM CTOJIE, [I0 KOTODOMY OHH MOIYT CKOJBL3HTb (€3 Tpe-
nug. Macca nepBoro GOpycka-m;=2,00 Kr, macca BTOpoOro
Opycka m,=3,00 Kr. On#H H3 GDPYCKOB' TOJIKAIOT ¢ CHJOH
" Fy=10,0 H (puc. 1.9).

1. Hafitu cuny F, c Kotopo# 6pycKu AaBAT npyr Ha Jpyra
B cnzytza;e ecau cuna Fy mpuioXena K 6pyCKy (@), k 6pyc-
Ky 2 (6
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2. Uro npuMeuaTeqBHOTO B IIOJYYEHHHIX -~ pPe3yJbTarax?

1.56. Pemuts 3anauy 1.55 B npeamonoxenud, 491q Kosb-
¢unuenT TpeHus MexAy ODYCKOM H CTOJIOM paBeH k,=0,100
anst 6pycka 1 u k,=0,200 p1s 6pycka 2.

1,57, Pemurs 3anauy 1.56, nonoxus k,;=0,200 u k,=0,100.
ConocraBurh pe3yabTarsl 3agau 1.55, 1.56 u panHOH 3a-
nauu. ’

1.58, JlBa compHKacalomuxcsi OGpycKa CKOMb3AT IO Ha-
KJIOHHOH focke (pHc. 1.10). Macca nepsoro 6pycka m, =2,00 kr,
Macca BToporo Opycka f,= , g Fos
=3,00 kr. Koapduunent tpe- W
HHUA MEXJAY O6pPyCKOM H JOCKOH =
paBeH %,=0,100 nna 6pycka I
0 k,=0,200 mns 6pycka 2
¥ron HakJOHA JOCKH a=45°

1. Onpenenurb: a) yckope-
HHE W, C KOTODbIM JBHXKYTCA
6pyckH, 6) cuay F, ¢ KoTopo#i GPyCKH JaBAT [pYyT HA Apyra.

2. Uto mpoucXojHJo Obl B ciaydae k,™>k,?

1.59. Ha ropHsoHTaJbHOM CTOJIE JIexar jpa Teja MaccH
M —1 ,000 kr xaxgoe. Tesa cBsA3aHBI HEBECOMOH HEpACTsKH-
moil HuThio (puc. 1.11).- Tarasd e HUTL CBA3LIBaeT TeJo 2 C

Puc. 1.10

rpysoM Maccel m=0,500 kr. HuTb MOKeT CKOJb3HTL Ge3 Tpe-
HHS [0 M3OTHYTOMY »KeJ06Y, YKpelJieHHOMY Ha Kpaio CToJa.
KoadduuuenT TpeHHs NepBoro Ttena co croioM ky;=0,100,
proporo Ttena k,=0,150. Hafitu:

a) yCKOpeHHe W, C KOTODHIM ABHAYTCH Tela,

6) HaTsKEHHe F12 HHTH, CBH3bIBa}OHLEH Tena 1 M 2,

B) HaTsKeHHe F HUTH, HA KOTOPOH BHCHT rpys.

1.60. Dcrakaga Ha NepeceyeHHH YJHI HMeeT PajHye KpH-
Bu3HE R==1000 M. B BepxHeli uacTH 3CTaKajpl B JOPOXHOE
[IOKPHITHE BMOHTHPOBAHBl JAATUHKH, PETHCTPHDYIOLUIHE CHIAY
JaBjieHnus Ha scrakany. OrMeuawomuil 3Ty cHiy OpuHOOp Ipo-
rpagyuposan B Kre (1 kre=9,81 H). Kakyio cusy naBnenuss F
NOKa3blBaeT HpHOGOD B MOMEHT, KOrja IO 3CTakaje Npoe3aer
co ckopocrbio v=060,0 KM/u aBTOMOGHJIb Macch m=1,000 T1?
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1.61. Ha 3apAKeHHYIO qacmuy, JBHKYILYIOCSI B MarHuT-
HOM novie, fiefictByer MaruutHas cuia F=q [vB] (¢ — 3apsx
YacTHIBl, V — €€ CKOPOCTb, B — xapakTepHCTHKa Ilossi, Ha-
amiBaeMasl MarHMTHoO¥ HHAyKuMe#). Halitu ypaBHeHue Tpaek-
TOPHH, IO KOTOPOH OyJeT ABHUraTbCsl YaCTHNA B OJHOPOLHOM
MarHATHOM IoJe (T. e. IOJe, BO BCeX TOYKaX Kotoporo B
O/IMHAKOBA MO MOAY./O H HalpaBJeHHIO) B c/JAydae, €cqd B Ha-
Ya/JbHBI# MOMEHT BEKTOD V nepneHaukynspeH x B. Hukakux
CHJI, KpOM@ MarHuTHOH, HeT. [I3BeCTHBHIMH CYHTaThb Maccy 1,
3apAj ¢ ¥ CKOPOCThb U YACTHIIBI, 8 TAKXKe MArHUTHYIO HHAYKIHIO
noas B. B kadecTBe KOOPAHHATHON IVIOCKOCTH X, Y B3AThL IJIO-
CKOCTb, B KOTODOI JBHKETCS 4aCTHIA.

1.62. [apux maccel m=0,200 Kr, NpUBSI3aHHLIH K 3aKpell-
JIEHHOH OJHHM KOHIOM HHUTH AauHb [=3,00 M, oIHCLIBaeT B
TOPH3OHTaNbHOH MJIOCKOCTH OKPYXKHOCTh paiuyca R=1,00. u.
Hafitu:

a) 4HCI0 0BOPOTOB £ LIApHKA B MHHYTY,

6) HaTsAxKeHHe HHTH F.

1.63. T'opusoHTaNbHO pacloOJIOKEHHBIH JHCK Bpaulaercs
BOKPYI Npoxojsulefl uepe3 ero LEHTP BEPTHKANBbHOH OCH C
vacrorolt n=10,0 o6/MuH. Ha KakoM pacCTOAHHH r OT LEHTpa
JIHCKa MOKET YAepKarbCs JeKallee Ha AHCKE HeGOJIBILIOE Tevo,
ecad KoypduuueHt tpenHa k=0,200?

1.64. HeGonbluoMy Teny cooBlIaloT HayaabHbIH HMIYJabC, B
pe3yJbTaTe 4ero OHO HaYHMHAeT ABHIaTbCH MOCTYNAaTeJdbHO Ge3
TPEHHSl BBEPX DO HAKJIOHHOH MJIOCKOCTH CO CKOPOCTBIO Up==
=3,00 M/c. TTnockoctb o6pasyer ¢ ropusoHTOM yroa a=20,0°
Onpegennrb:

a) Ha KaKylo BHICOTY /i TMOJHUMETCS TEJO,

6) CKOJbKO BpeMCHH f, Teno GyJAeT JABUrathCsi BBEPX M0
OCTAaHOBKH,

B) CKONIbKO BPEMEHH f; TEJIO 3aTPATHT Ha CKOJIbXKEHHe BHH3
JIO HCXOAHOTO MOJIOXKEHHS,

r) KaKyl CKOPOCTb U HMEET TEJO B MOMEHT BO3BpalleHHs
B HCXOJHOE IOJOKEHHE.

1.65. Pemmntb 3agauy 1.64 B npeanosoxeHHH, YTO KOIP-
(HIMEHT TPEHHA MeXAY TeloM M minockocTtbio k2=0,100.
Macca tena m=1,00 kr. [ToMuMO YKa3aHHBIX B IpeablayHied
3ajiaue BeNHYHH, ONpPEIEJHTH:

1) Kakylo paboTy A coBepiliaeT CHJia TPEHHS Ha BceM NYTH
CHH3Y BBepX H 0GpaTHO.

CpaBHUTb pe3ynbTaTHl 3afa4yH 1.64 u panHOH 3ajgauu.

1.66. IIlapuk macchl 7 NoMellleH B BBICOKHH cOcyj C He-
KOTOPOH JKMAKOCTBIO H OTHyuleH Ge3 Tomyka. IlaotHocTb
XKHIKOCTH B Y] Pa3 MeHbIlle IITIOTHOCTH apuka. [IpH ABHKeHUH
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IIapHKa BO3HMKAaeT CHJIA CONPOTHBJIEHHS CPe/bl, Ipomop-
HHOHANbHAS CKOPOCTH JABHMEHHA: F=-—~kv. ‘
a) Omnucarb KayeCTBEHHO XapaKTep JABHIKEHUS INapHKa.
6) Hafitu 3aBHCHMOCTb CKOPOCTH IIapHKa U OT BpeMeHH {.
¥ 1.67. Tonkas crajbHasn UelNodYKa C O4YeHb MEJKUMH 3BeHbA-
MH, uMeromlasg AMuHY [= 1,000 M u maccy m= 10,0 r, jgexur
Ha TOPH3OHTAJbHOM cToJe. llenmouka BHITSHYTa B HPAMYIO
JIHHHIO, MEePHEeHAUKYJADHYIO K Kpaio crosa. KoHell lenouku
CBelIWBaeTCA ¢ Kpafd crona. KorZa AMMHA CBELIHBaOLIeHCs
gacTH cocraBager M=0,275 pauHbl [, LeNOYKa HAYHHAET
COCKaJIb3BIBATh €O €TOMa BHH3. CunuTas Hemno4dKy oZHOPOJLHOH Mo
JJHHe, HAATH:

a) KO3(BGhHIHMEHT TPEHUS R MeXJIy LEeNOYKoH H CTOJIOM,
6) paGory A cHJl TPEHHA LENOYKH O CTOJ 3a BPEMsi COCKaJb3h-
.BaHHs, B) CKOPOCTb U LIEIOYKH B KOHIIE COCKAab3bIBaHHUSI.

1.68. Tonkas crajbHas LeNOYKa ¢ OYEHb MEJTKHMH 3BE€HbsI-
MH BHCHT BepTHKaNbHO, Kacasch HUAKHHUM KOHIOM CTo/1a. Macca
LelIOYKH /1, giuHa [. B MoMcHT £=0 uenouky ormyckator, Cuu-
Tas LENOYKY OJHOPOXHOH 0O JJHHe, HalTH:

a) MrHoBeHHoe 3HaueHue F(f) cuabl, ¢ KOTOpOH llenouka
IeficTByeT Ha Crod,

6) cpenHee 3nHaueHue (F) 5Tofi CHJIBI 3a BpeMs NajeHus.

1.69. Cuna, JeficTBylomasi Ha 4acCTHIY, HMeeT BHI F=
=qe, (H), rne @ — Koucranra. Briuncauts paGory A, coBep-
I1aeMyi0o Haj 4acTHLEH 3Toil cHJolt Ha yTH OT TOYKH C KOOp -
naramu (1, 2, 3) (M) 1o Touku ¢ KooppunHatamu (7, 8, 9) (m).

1.70. Yacruiua JBHXKeTCH paBHOMEPHO 0[O OKPYXKHOCTH.
Uemy paBHa pabota A pesynabTHpYiOmedl BceX cuJa, peficr-
BYIOIIHX Ha YacTHLY: a) sa oguH obopor, 6) 3a moa10GoporTa,
B) 3a yeTBepTh 00OpoTa?

1.71. Yacruua nepememiaercss MO OKPYKHOCTH pajuyca r
noy, JefACTBHEM UeHTpalbHO# cHabl F. LleHTp OKpyKHOCTH COB-
NagaeT ¢ CHJOBLIM LeHTpoM. Kakylo paGory A coBepluaer
cuna F na nyTu s?

¢ 1.72. TaHreHuyaJnHOE YCKOpeHHe W, YaCTHIBI MAaccel /71,
IBHIKYIIEHCS II0 HEKOTOPOH KPHUBOJHHEHHO!N TPAeKTOPHH, H3-
MeHsIeTCst ¢ PacCTOsiHHEM S, OTCUHTAHHBIM BJOJb TPaeKTOPHH
OT HEKOTOPOrO HauaJbHOro MOJNOMKEHHsT YACTHUEH!, NO 3aKOHY
w,=w,(s). Hanucats Belpaxkenue m1s paGorel A, coBepiua-
eMolf HaJ yacTHUEH BCeMH JeHACTBYIOIIMMH Ha Hee CHJaMH,
Ha YyyacTKe TPaeKTOPUH OT S; JIO S,.

1.73. Teno maccer m=1,00 kr nazaet ¢ BuicoTel 1=20,0 m.
IlpeneGperass coupoTHBJeHHEeM BO3JlyXa, HalTH:

a) CPEIHIOn IO BPEMEHH MOIHOCTh (P), pa3BHBaeMyio CH-
JIOH THAMXKECTH Ha OyTH A,
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6) MrHoOBeHHYI® MomIHOCTb P Ha BHicoTe h/2.

v 1.74, DpolleHHHH KaMeHb Macchl M TNOJHHMAaéTcA Haj
ypOBHEM, Ha KOTOPDOM HaXOOHTCA TOYKa G6pOCaHHS, Ha BHICOTY
h. B BepxHeli TOUKe TPACKTOpDHH CKODOCTh KaMHSl paBHa U.
Cusia CONPOTHBJIGHHS BO3LyXa COBeplIaeT HaA KaMHeM Ha
NYTH OT TOYKH OpOCaHHf JO BEPIIHHH TPAEeKTOPHH paboTy
Aconp. Uemy paBHa paGora A GpocaHusi KaMHSA?

\/1.75. Tesno macchl m GPOILEHO MOA YIVIOM & K MOPHU30HTY €
HAYaAbLHOH CKOPOCTHIO Up. Hpene6peraﬂ COTIPOTHBNEHHEM BO3-
Ayxa, HaHTH:

a) 'MTHOBEHHYIO MOLIHOCTb P (1), pasBuBaemyio npn foJjiete
Te/1a TIPHUJOKEHHOR K HEeMY CHJIOH,

6) 3HaueHHe MOMHOCTH P B BepIIHHE TPaeKTOPHH,

B) cpenHee 3HaueHHe MOIHOCTH (P),, 32 BpeMs NoAbeMa
Tena,

) cpelHee 3HauyeHHe MOILHOCTH (P).,, 3a BCe BpeMs MoJse-
Ta (Touka GpoCaHMs M TOYKA MajieHHs] HaXONATCH HA OIHOM
ypOBHE).
« 1.76, Teno Maccel m HauMHAeT ABUTATHCA MOA JeHCTBHEM
cunbl F=2fe,+3t%,. Haiitu mowmnocte P (f), pasBuBaeMywo
CUJIOH B MOMEHT BpeMeHH I,

1.3. 3Heprus

1.77. Hafitu npupawenue sueprun AE, ecau: a) E,=2 JIx,
E.=5 Ix, 6) E;=10 Ix, E,=8 Ix.

1.78. Ins yxasaHHMX B 3ajgaue 1.77 HauaneHo#i E; H
KoHeyHo#t E, sHepruii HaliTH yOwinb sHeprum —AE.

1.79. IlepBonauanbHO NOKOMBILUAsICS -YacTHLA, HaXONAChH
nox geiictBueM cunu F=le.+-2e,+3e, (H), nepemectunace us
TOYKH (2, 4, 6) (M) B TOuky (3, 6, 9) (v). HafiTh xunernueckymo
sHepruw 7 4acTHUL B KOHEUHOH TOUKE.

1.80. Haxomsick nox AeHCTBHEM NOCTOSIHHOH CHJbLI C KOM-
nonexntamiu (3, 10, 8) (H), uacTHua nepemecTHnach M3 TOYKH 1
¢ xoopauHatamu (1, 2, 3) (M) B TOURy 2 C KOOpAHMHATAMH
(3,2, 1) (m). /

a) Kakas mpu stom cosepuiaercsi pabora A?

6) Kak u3MeHHNach KHHETHUECKasl SHEPrHs YaCTHIBI?

1.81. [dokasaTe COOTHOILEHHE

Ty=T,+mVgz2,
rae T, — KHHETHUECKasl SHEPrusi CHCTEMBH MaTepHaJbHBIX

TOUEK, OnpegmenseMasi B saGopaTopHoll cHcTeMe oTcueTa (J-CH-
creMe), . T, — KHHETHUeCKasi SHeprus, ONpeaesseMas B CH-
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cTeMe 1eHTpa Macc .(U-CHCTeMe), /R — CyMMapHas Macca CHe
cTeMul, Vo — CKOpPOCTE IEHTPAa MacC B J-CHCTEME. .

1.82. IlorennuanbHasi 9HEPrust 9acTHIH B HEKOTODOM CH-
AOBOM Tosie ompezensiercss Boipaxennem U=1,00x4-2,00y°+-
+4-3,00z® (U B [k, KoopauHarel B M). Hafith pabory A, cobep-
1aeMyio Haj YacTHlell CHJIaMH NoJIA NPH Nepexofe H3 TOYKH
¢ koopauHaramu (1,00; 1,00; 1,00) B TOUKy C KOOpAHHATAMH
(2,00; 2,00; 2,00).

Pruc. 1.12 Puc. 1.13 Puc. 1.14

1.83. Ilorennnanvuass 5Heprus YacCTHILI ONPEAEISETCsS BhI-
paxenuem U=a(x*4-y?+4-2%), rie a — noJoxurenpHasi KOH-
craHra. Hacruna HauWHaeT NBHUraTthcs M3 TOYKH C KOOPAHHA-
tamu (3,00; 3,00; 3,00) (m). HaiiTu ee KuueTHYECKYIO SHEPTHIO
T B MOMeHNT, KOrja 4acrHlla HaXxoJUMTCS B TOUKE C KOODJHHA-
tamu (1,00; 1,00; 1,00) (m).

1.84. [IBa Tena cockanb3biBaloT 6e3 TpeHus u Ge3 Hayab-
HOH CKOPOCTH € HAakKJOHHBIX Iockocredt [ u 2 (puc. 1.12).

a) CpaBHHUTb CKOPOCTH Tl U; H Uy B KOHIE COCKAaJb3biBa-
HHS.

6) OnuHAKOBEI JIH BpPEMEHA COCKa/Jb3bIBAHHSA f; u £,

1.85. VMeiorcss JBe HaKJIOHHBIE IJIOCKOCTH, COBIAjaloLlUe
C XOpJAaMJ OJHOH H TOH e OKpyxHocTH paguyca R (puc. 1.13).
C Kax0il U3 HHX COCKa/b3hIBaeT Ge3 TpeHus U Og3, HauaJbHOH
CKopocTH HeBoabluoe Teno. i Kakod u3 IJIOCKOCTEH BpeMs
CocKaJb3biBaHusA OoJblIe?

1.86. He6osbioe Te1o0 MacChl M ycTaHaB/JIHBAIOT B BepXHel
TOYKe HAKJOHHOH IJIOCKOCTH BBICOTHL A H COOOLIAIOT €My
HAyaJbHYI CKODOCTb Uy, B De3yJbTaTe Yero OHO Ha4HHaer
cnossarb Mo miockoctd BHHU3 (puc. 1.14). ITosepXxHocth mio-
CKOCTH HEOJHOPOIHA, NO3TOMY CKOPOCTb CIIOJI3aHHS H3Me-
HSAETCH HEKOTOPBIM IIPOU3BOJIbHBIM 00pasoM. OnHAKO B HUXKHEH
TOYKE INJOCKOCTH CKOPOCTb HMeeT IepBOHAaYalbHOe 3HAYeHHe
vo. Kakyio pa6Goty A coeeplIaloT CH/IBI TPEHHS Ha BCeM IYTH
JIBIDKEHHS TesaP
s, 1.87. HeGonbluoe TeJO HAYHHAET CKOJb3UTb 0€3 TpPeHHs
¢ BepumHsl opepnr paguyca R Buus (puc. 1.15). Ha Kakoii
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BhICOTe A HaX 1EeHTPoM opepEl TeJI0 OTAETHTCH OT MoBepXHOCTH
chephl H NOJETHT CBOOGOJHO?

1.88. Ilo xenoby, HMmetoueMy ¢opMmy, NOKa3aHHYIO Ha
puc. 1.16 (ropH3onTa/bHBIl yYacToK Xxejaoba CABHHYT OTHOCH-
TEJIbHO HAKJOHHOTO B HaNPaBJIeHHH, NEPIEHAUKYASIPHOM K PH-
CYHKY), C BBICOTH /i HAauHHAeT CKO/b3HTb 6e3 TpeHus HeGOJb-
moe TeyIo (MaTepHaJNbHAsi TOUKa).

i

)

LN i
' A
]

]

]

]

o3

Puc. 1.15 Puc. 1.16

a) ITpu KakoM MHHHMaJbHOM 3HAUeHHH BEICOTH A TeJo
ONHUIIET NMOJHYIO HeT/I0, He OTAeNAsACh OT XKejaoba?

6) UeMy paBHa Npu TakoM 3HayeHuu A cuia F lIaBJIeHHﬂ
Tesqa Ha Weno6 B Touke A?

1.89. I'papueHT cKaJspHOi QYyHKIMH ¢ B HEKOTOPOH TOUKe
P npencrapasietr coGofl BeKTOp, HampaBjeHHe KOTODOro COB-
najaer ¢ HanpaBJeHHeM l, BAoJib KOTOpOro GpyHKNHA ¢, BO3-
pacras 1o BeJHYHHe, U3MeHsAeTcd B Touke P ¢ HauGoablued
CKOpOCTbio. MoAy/b 3TOro BeKTOpa paBeH 3HadeHmio dg/dl
B Touke P. AHaJHTHUYECKH 3TO MOKHO 3alHCaTb CJAELYIOLIUM
obBpasom:

ch__ dq)

1. Mcxona u3 3TOro onpeneneHusi, HalTH BHIpaXKeHHs LIS
a) yr, 6) y(l/r), B) yf(r), rae r — MoRy.1b pajuyc-BeKTOpa
TOYKH

2. ¥Y06enuTbcsa B TOM, 4TO TaKHe XKe Bpra}KEHHﬂ NOJYy4atoTCs
C NMOMOULBIO (HOPMY.JIH

A A A
V(p=-53:-ex +3y—ey+—(9—z—e,.

4 1.90. IToTenuHanbHas 3HepPrus 4aCTHIH HMeeT Bux: a) U==
==q/r, 6) U=kr*/2, rae r — MOLyJb paguyc-BeKTopa T dac-
THIH; & ¥ kB — KoHncrtautht (K>0). Ha#itu cuay F, meiicteyio-
Iylo Ha 9acTHLY, H paGory A, coBepniaeMyio HajR 4acTHIeid
ApH nepexojie ee H3 ToukH (1, 2, 3) B Touky (2, 3, 4).
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1.91. IToTennuanbHas 3Heprus YaCTHUBl HMeeT BHA
U=a(x/y—y/2),

rie a — koHcranra. Haitu:
a) cuny F, meficTBylomlyi0 Ha YacCTHLY,
6) pabGory A, coBepllaeMylo Hal 4YacTHHeH CHJIaMH noJsi
IpH nepexojie yacTuusl U3 ToukH (1, 1, 1) B Toukry (2, 2, 3).
v 1.92. TloreHunanbHas 5HEPrusl 4YaCTUIBI, HAXOASIIEHCH B
LEHTPaJbHO-CHMMETPHYHOM CHJIOBOM II0JI€, HMEET BH]J

U=a/r*—b/r?,

rne @ H b — .IOJOXHUTENTbHEIE KOHCTAHTHL.

a) Mmeerca M y 3TOH 4acTHUB [OJOXKEHHE YCTOHYHBOTO
paBHOBECHS [10 OTHOIUEHHIO K CMeeHHSM B pajualbHOM Ha-
npaBJeHHH?

6) Hapucosats npumepHyio KpuByio 3aBucuMoctd U ot r.

V 1.93. Yacruna aBuXKeTCS [0 OKPYXKHOCTH B IIoJe LEHT-
panbHOH cuJbl, 06paTHO NpONOpUHOHAALHOM KBajgpatry pac-
CTOSIHHSl OT CHJIOBOTO LEeHTPa. B KakoM cooT-
HOIIEHHH HaXoJSITCS B 3TOM CJydae KHHETH-
yeckasi T, norenuuanbHass U u nonnas E sHep-
THH YacCTHIBH?

1.94. Yacruna macchl 72 HaXOAUTCA B CHJIO-
BoM mose Buga F=—(a/r?)e, (o — moJa0KH-
TeJbHAad KOHCTaHTa, 7 — MOAYJb, a €, — OpT
paguyc-BeKTOpa 4acTUIb). acTHIy MOMECTH/IH.
B TOYKY C paJHyC-BEKTOPOM rq H COOGLIHJH
efi HAYAJbBHYIO CKOPOCTh Vg, NepIeHIHKYJsp- )
HyI0 K ry. [To kaxolt Tpaekropuu O6yjer ABHrA-  Puc. 1.17
ThCSL YacTuIa?

1.95. Ilpn xaKoM YCJIOBHH TpaeKTOpHEH 4acTHUBI M3 MHpe-
Ipiryumied 3afiaun GyneT OKPYXKHOCTB?

1.96. Hepecomasi HepacTs>KuMasi HHTb MOMKET CKOJDL3HTD
0e3 TpeHHA IO H3OTHYyTOMY Xesoby {(puc. 1.17). K ronmam
HHTH NPHKDeEINJIeHE Ipy3sl Maccamu m; =3,00 Kr u m,=1,00 Kr.
I'pys Macchl m, MOJHHMAIOT HACTOJbKO, YTOOKI rpy3 MacChl My
KOCHYJICA ITosa, B oTnyckawt. Bricora A;=1,00 m. Ha kakyio
BEICOTY 1, Haj MOJOM MOJHHMETCS TPY3 MAacChl 1, NOCJIE TOrO,
KakK IPy3 Macchl 1 YIApUTCA O moa?

1.97. ABroMo6uip Macce m=1,00 T exan Hekotopoe
BpeMS II0 TOPH30HTAaJbHOMY YYacTKY JOPOTH C ITOCTOSIHHOH
ckopoctbio v=80 KM/u. IlpHu Bmesge Ha moabeM, 06pasyomHuii
¢ ropusontoM yroa a=10,0°, mis Toro 9TOGH COXDaHHUThL
NPEKHIO CKOPOCTb, NMpPHILIOCh, «IPHGABHB ras», YBEJIHYHTb
BpallalolHA MOMEHT, MNDHJOXEHHHH K BeIyIIUM KoJecaMm,
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B n=6,20 pasa. Cuuras cuny F coONpOTHBJEHHS BO3yXa
JIBHXKCHHIO aBTOMOOHJIA IDONOPIHOHANBHOH KBagpaTy - CKO-
poctH, onpelenuts Kosdxpuuuent k& B dopmyne F=<kv?. Tpe-
HHeM B IIHHAX mnpeHe6pedb. -

1.98. Ilo pesHHOBOMY IUHYpY, MOJABEILICEHHOMY OHHHM KOH-
oM K KpoHwTeiny (puc. 1.18), MomkeT ckoib3uTh € Hesa-
BHCAIMM OT CKODOCTH TPEeHHEM My(dTa Macchl m=
=0,300 kr. Tpenne xapakrepusyercsi cHiol F=
=0,294 H. Onauna reiedopMHpOBAHHOro IUHYpa
lo=1,00 M, KoO3(xpHIHEHT NPONOPLUHOHAILHOCTH
MeXJly YIOpyroll cu/ofl M yJJHHeHHeM HIHypa k=
=560 H/M. Ha HmXHEM KOHIe WIHypa HMeeTcs
ynop. MyoTy nofHuMalor B KpafiHee BepXHee IIO-
JIOKEHHe H OTIYCKaioT. [IpeHeGperasi BUyTpeHHHM

= TpeHHeM B IUHype, pasMepamMH MyQThl, a8 Takxe
Puc. 1.18  maccamMu IHYpa M ynopa, ONpPENe/IHTb:

a) yijunen#e mHypa A/ B MOMeHT JOCTHIXKe-
HHA MydTofl ynopa,

6) CKOpOCTb MY({TEI U B 3TOT MOMEHT,

B) MaKcuMajbHOe YI/uHenHe muypa Al.,,.

1.4. Umnyasc

1.99. CucremMa coctouT M3 wacTHiel 1 macewr 0,100 r, uya-
craunl 2 Macen 0,200 r v yactHins 3 Maces! 0,300 r. Hactana 1
noMeliaercs B TOYKe ¢ KoopauHaramu (1,00; 2,00; 3,00),
gacTHOAa 2 — B TOYKe ¢ Koopauuaramu (2,00; 3,00; 1,00),
yacTHila 3 — B ToukKe ¢ KoopauHaramu (3,00; 1,00; 2,00)
(3HaueHHs KOOpAMHAT jgaHb B Merpax). Hafith paaHyc-sek-
TOp T IIEHTPA Macc CHCTeMBI H er0 MOJYJb.

1.100. M3 acrpoHoMHuecKHX HaGJIOAEHHH YCTaHOBJIEHO,
YTO HA3BIBaeMbIH GapHIEHTPOM IIEHTP MacC CHCTEMBI 3eMJs —
JlyHa pacrnoJioeH BHYTpH 3eMHOTO INapa HAa pacCTOSHHH
1Rz or mentpa 3emsu (n=0,730, R3— paguyc 3emsH).
Cunrasi HM3BEeCTHBIMH Maccy 3eMJlH M3, pajuyc 3emaH Rj
H CpefHHH pajnyc JyHHOH OpPOUTH R, BHIYHCJIHTb MAcCy JIyHBl
my. CpaBHHTb NONydeHHOe 3HayeHHe ¢ TabJHYHBIM.

1.101. OnHopoxHbili KPYrJbfi KoHyc HMeeT BbicoTy h. Ha
KaKOM PaCCTOSIHHH [ OT BepLIHHH HAXOIHTCS €ro HeHTpP Macc?

1.102. YeMy paBeH HMIIYJIbC P CHCTEMBI YAaCTHIL B CHCTEME HX
IIEHTpa Macc?

1.103. Kak Bezer ce6s LleHTp Macc, eCJH CYyMMapHBIA HM-
IyJbC CHCTEMBbI YACTHI[ PABEH HYJIO?

1.104. ClcTeMa B3aHMOACHCTBYIOUIHX TEJI HAXOLHUTCS B MOJIe |
CWI TsXeCTH BOJM3H moBepxXHocTH 3emsd. Kak Bener ceba

32



-Hentp Mace cHcreMbl? CONpOTHBJIEHHEM BO3AyXa IHpeHe-
6peyb.

11.105. Teno macchl m GPOCHJIHU [0OL YIJIOM K TOPU3OHTY C
HayasJbHOH CKOpoCTblO Vo. Crycrsi BpeMA T Telo yNajlo Ha
" 3emmo. TlpeneGperas CONPOTHBJEHHEM BO3jyXa, HadTu:

a) NpupalleHde HMIyJabca Teqa Ap 3a BpeMs MOJeTa,

- 6) cpexHee 3HaueHWe HMMyJpca {p) 3a BpeMA T.

+ 1.106. Yactuna mMaccel m JBUKETCH B MJOCKOCTH X, Y IOX
JefcTBHEM TIOCTOSIHHON Mo MOZYao cuabl F, NoBopauuBaouiei-
€Al B 3TOH MJIOCKOCTH MO YaCOBOH CTPEJIKe C MOCTOSIHHOH yrJ1o-
BOH CKopocTbio ®. B HauanbHBHIH MOMEHT BPEMEHH CHJIa Ha-
npasJjeHa 110 OCH X, CKOPOCTb UaCTHUBI papHa v,. Halitu nm-
MyJIbC YaCTHLUE P B MOMEHT BpeMeHH [.

1.107. IBa mapa ABIXKYTCS HaBCTpedy IPYT IPYry BLOJb
npsiMof, Mpoxoffuied uepe3 HX ueHTpel. Macca u CKOpPOCTh

epBoro mapa pasuel 4,00 kr u 8,00 m/c, BTOporo mapa —
6,00 kr u 2,00 m/c. Kak 6ymyT ABuratbesi mapsl nocie abeo-
JIOTHO HEYNIPYTOro COY/JIapeHHsI?

1.108. Jiga mapa nperepneBaloT LEHTPANLHLIH abCOMIOTHO
Heynpyruit yrap. o ynapa map maccel i1, HeHOABHAeH, miap
Macchl /7, IBIDKETCSI ¢ HeKOTopo# ckopocTelo. Kakasi uacte 1)
NepEOHaYaTbHON KWHETHUECKOH SHEPTrHH TepsieTcsl NMPH YAape,
€CJIM: a) my=,, 6) my==0,1 m,, B) m,==10 m,?

1.109. Map macenr m, cosepiiaer LUeHTPaNbHBIH aGCOMIOTHO
yOpyruil yAap O NMOKOSIUHMHACS [Map Macchl /11,.

a) TIpu KaKoM COOTHOILIEHUH MacC /7, U M1, NepBHil map no-
JIETHT Mocsie yiapa B o0paTHOM HalpaB/JeHHH?

6) UTo NpOHCXOZUT C NMEPBHIM ILAPOM, €CJH MACCHl I1APOB
OIHHAKOBLI?

‘B) UTo NPOHCXOIMT C NEPBLIM IUADOM, €CJAH M,<KiM,?

1.110. /[pa wapa AsmxyTCs HaBCTpeuy APYr APYTY BIOJb
ocd x. Macca nepsoro wapa m,=0,200 kr, Macca BTOpOro
mapa m,=0,300 kr. o croskHOBeHHS NPOEKUHH CKOpPOCTEH
IIapoB Ha OCb paBHBE v;,=1,00 M/¢c, v,y=—1,00 M/c. Hafitn
IpPOSKLHU CKOPOCTel IAPOB vj, H Uy, NOCAE UX HEHTPANBHOTO
abCoIOTHO YIPYTOro COYAapeHusl.

1.111., Hlap wmacewt m,, IBUNKYILHHCT CO CKOPOCTBIO V,,
yIapsieT O HelOABMWXHBIA map Mmactul 71, [locse abcomoTHo
YIPYTOro COyAapeHHsl IUAphbl JIETAT CO CKOPOCTSIMH Vi H V,
B ‘HalpaBJeHMsX, YKa3aHHBIX Ha puc. 1.19,

1. IIpH KaxoM COOTHOIMIEHHH Mace My ¥ Hly BO3MOMKHBI CY-
yaum: a) a=n/2, 6) a= P=£0, B) a=p= 0 r) a=n, f=0?

2. BosmoxeH Ju caydafi f=un/2?

3. UeMy paBHO IpH o=x/2 NpelebHOE BO3MOMHOE 3Ha-
AeHue yria B?
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4. Kakyl0 OTHOCHTENbHYIO JOJIIO 1} CBOEH KHHeTHYecKOH
SHEPTHH TepejaeT NMepBbl N1ap BTOPOMY B CIyUYasXx: a) a=m/2.
6) a=p=£0, B) a=pf=0, r) a=n, Bp=0? ’

5. CpaBHHTb peaynbraThl 1. 4a — T.

6. Uemy paBHO IperenbHOE 3HaueHHe Y} B ciyuae 46?

7. Ilpn Kakux 3HaueHHAX My, M, H § NepBHIAl LIap mocje
yZAapa INOKOHUTCH?

8. Haiitu yron B B ciyuae, ecsu: a) a=n/2 u m;==0,99 m,,
6) a=pz=0 u my=m,.

9. CpaBHuTb yros pasjera mapos (T. e. a-+f) B cayuasx
8a u 86.

10. dokasars, uro B cay4dae m;=m, NpHu a060M 3HAUEHHH
a (B npemenax 0<<e<m/2) yros pasiera 1IapoB paBeH /2.

1.112. /Ipa ofHHAKOBEIX Iapa HpeTepleBaOT HEHTPANbHLIH
yBAap. o yjmapa BTOpOH lIap HEHORBHIKEH, HMEPBLIA JBHKETCH

CO CKODOCTBIO Uy, Xapaxrtep yiapa
m,Q/Q’ TAKOB, YTO [IOTEPSl SHEPTHU COCTaB-

” I Js1eT 1)-0 Yactb TOH, KoTopas uMmesa
(. 2, ’a\‘
@-—&———@—/3 -=-= OBl MECTO NpPH aGCOJIOTHO HEYNPYTOM
A Y
A yZape.

mZO\\Uz 1. Onpenenutrb CKOpPOCTH LIapoOB
v; U vy Iocde yaapa.
2. HccenepoBars cayuau: a) n=I,
6) n=0.

1.113. BobmucauTth CKopoctH mrapoB M3 3aiaud 1.112 pis

3HaueHHH V), paBHbix: a) 0,1, 6) 0,5, B) 0,9. CpaBuuTth HoOMY-
YyeHHbIE Pe3YJIbTaTh.
4 1.114, PaciuiaauBLuidecs: BeTH GpocHsId MsiU BCJEL, NIpoexas-
eMy MUMO rpysoBoMy aBToMoGumo. C Kakol CKOPOCTBIO v
OTCKOUHUT M4 OT 3ajHero 6opTa IPY30BHKA, €CJIH CKOPOCTb
aBroMoGuAst u=7,0 M/C, CKOpPOCTb Uy MsiUa HEHOCPEACTBEHHO
mepen yZapoMm pasHa 15,0 M/c U HampaBneHa HO HOpMalH K
nosepxuoctd Gopra. Ypap cuHrarth abCOMIOTHO YIPYTLHM.
¥ 1.115. IlporoH HauWHAeT JBHraThbCA MO HampaBJeHHIO
K CcBOGOAHOH MHoKosiulelcst anbba-uactuie «u3 GeCKOHEUHOCTHY
(T. €. ¢ pacCTosIHHS, MPH KOTOPOM B3aHMOZEHCTBHE MEXXLY
POTOHOM W anbda-yacTuliell HpeneGpeRHMO Majao) €O CKO-
pocTbio v,=1,00- 10° M/c. Cunrasi «coygapeHne» UEHTPaJbHbIM,
OfpesieluTb, Ha KaKoe MHHHUMAJbHOE PACCTOSIHHE Fp, COJIM-
35ITCSI UACTHILLL.

[Ipu peleHdd 3ajaud yuectb, YTO B3aUMHAsl [OTEHIIUATb-
Hasi SHEPTHUS ABYX TOUEHHLIX 3apSifOB ¢, U (,,. HAXOLSIIHXCS
Ha PacCTOsIHMH r APYT or JApyra, pasHa U=kqq./r (cp. ¢
BoipaxkeHueM U=—ymmy/r [11s B3auMHOH NOTEHIHAILHOHA
SHEpPruH JBYX TATOTEIWHUX APYr K APYTY TOUEUHBIX Macc),
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B CH wuncioBoe 3HaueHHe Ko3(hdHLHeHTa NPONOPIHOHAb-
HOCTH R paBuo 9.10°. 3apsj nporoHa pasen e, 3apsn anbda-
4acTHIBl paBeH --2¢, IZie e — sJeMelTapHBIA 3apsan. Macca
nporoda m,=1,67-107%" kr, Macca anbda-yacTHUBl My=
=6,64-10"27 xr.

V 1.116. BonoMernblit ABHratesab Karepa 3aGupaer BOAY H3
pekH H BHIGpacoiBaeT ee co ckopocthio #=10,0 m/c orHOCH-
Te.TEHO Karepa Hazal. Macca karepa M=1000 kr. Macca
e:XeCeKYHAHO BHIGDACKIBASMON BONKI MOCTOSIHHA H paBHA /M=
=10,0 kr/c. IlpemeGperass conpoTHBieHHEM [BIDKEHHIO Ka-
Tepa, OIpPeneTHTh:

a) cxopocTh xarepa v cnyers Bpenmda {=1,00 mHH nocie
HayaTa JBHKeHI,

0) Kakofl TNpeleabHCH CKOPOCTH U,,,, MOXKET JOCTHYb
Karep.

1.5. Moment rumysitca

1.117. Cuaa ¢ xomnoitentamu (3, 4, 5) (H) nprioxena x
TOUKe ¢ KoopannaTtamu (4, 2, 3) (m). Haitu:

2) MOMeHT cHAM N OTHOCHTeJbliQ Hayaja KOOpJIHHAT,

0) MoayJab BekTopa N,

B) MOMEHT CHJBl N, OTHOCHTEJBHO OCH Z.

#! 1.118, Bpamenie or gpuraress K BelyIOHM Ko/iecaM aBTO-
MOGH/IA TepelaeIcst uepes psj yCTpoicTB, 0OJHO H3 KOTOPHIX,
Ha3LIBaeMoe GIeMaenuen, I03BofAeT B clyyae HanoGHOCTH
OTKJIOYHTh JBHraTesib OT OCTaJbHBIX ycrpoficrB. CuensiesHe
B [IpHHNKIE COCTOHT H3 JBYX OJHHAKOBBIX (PPHKIHOHHBIX
HAKIAN0K, DRMHXKUMACMBIX JPYT K APYTY CHJABHBIMH TIpYyXKHHA-
MH. B aBroMobune «Kury.au» HpHKiHOHHbIE HaKAAAKH HMEIOT
(opMy KoJiely ¢ BHYTPeHHHM AHameTpoM d, =142 MM H Hapyx-
HbIM JHaMeTpoM d,—203 My. KosbduuHent tpeHusa Hak/JIaikH
no Haxnanke £=0,35. Ha#Ti HaumMeHbIYIO cHaY F, ¢ KOTOpPO#
HYXKi10 [pHXKHUMATb HaKJajiKH, 4To0bl IepejaTh Bpalarom il
momeHT N=100 H-m.

1.119. Teno macent m=1,00 kr GpOLIEHO U3 TOYKH C KOOpP-
auuartame (0, 2, 0) (M) BBepX MO BepTHKalIH € HayalbHOM
CKOPOCTBIO Ue==10,0 ™/c. IafiTH npupameHHe MOMeHTa M-
nynsca AM oTHocuTeJbHO Hauala KOOPAMHAT 3a BCe BpeMd
nosietTa Tesa (10 BO3BpalleHHSA B HCXOAHYIO TOuKy). Ocb 2
HanpaBJaeHa BBepX. CoNpoTHBJIEHHEM BO3AyXa INpeHeGpeyb.

1.120. Tesno macchl m GpOIIEHO C HAYa/IbHOM CKOPOCTHIO
v,, O0pasywomed yron o ¢ ropusoHToM. IIpHHAB IIOCKOCTD,
B KOTOpOH JBHXKETCA TeNO, 3a IJIOCKOCTb X, Y H HanpapHB
OCh Yy BBEPX, a OCb X — IIO HaNpaB/leHUIO JBUKEHUs, HaHTH
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BEKTOp MOMEHTa HMIyJabca TteJa M oTHOCHTENbHO TOYKHM
fpocaHHs B MOMEHT, KOI'Jla TeJo HaXOJHTCA B BepXHeHl TOYKE
tpaekropuy. ConporHBJeHHEM BO3yXa IlpeHeGpeus,

1.121. JBe uvacTtHubl JBHKYTCS DaBHOMEPHO B IPOTHBO-
MOJIOKHBIX HalpaBJdeHHAX BAOAL NapanJielbHBIX IPSIMOJH-
HellHbiX Tpaekropuil (puc. 1.20). Paccro-
SHHE MexIy TpaeKTopusamu pasHo [. Ha

] 1

ey

H) x pHCYHKe n ofo3HauyaeT HampaBJEHHYIO 3a

! ; ;_fz_ 0 geprexx HOpMab K IJIOCKOCTH, B KOTO-

b<-“-»1 b, pOH sexar TPaeKTOPHM wactHu. Hatirm:
"‘"b,"' ! a) CyMMapHBEIA HMOYJLC 4acTHI P,

1}’, ! 6) cymMapHble MOMeHTH M, 1 M, uM-

i ! NYJbCa YacTHII, B3ATHE OTHOCHTENBHO YKa-

! ! 3aHHBIX Ha PHCYHKe Touek O, H O,.

Puc. 1.20

Paccmorperhb jBa ciayuas: 1. VIMuyJbceH
YaCTHI, Pas/JHUHBI 110 Moay/o. 2. Moxynu
HMITYJIbCOB YaCTHLL OAUHAKOBH: py= pPo=p.

1.122. HMmeercs 3aMKHyTasi CHCTeMa, cocToslias H3 n
B3aUMOJEHCTBYIOMUX YacTHL., DBcjeqcTBHe B3aHMOLEHCTBHS
MEXNYy YaCTHIlaMH HX HMIYJbCH Py, P2, - - ., Dn ABJASIOTCA
GYHKUHMAMH BpeMeHH: p,=p;(¢). OZHAKC B CHJTY 3aMKHYTOCTH
CHCTEMBI Zp,~const Hoxasarb, 4To B Cjyuyae, Korja cCym-

MapHbIl HMITYJbC CHCTeMBl paBeH HYJI0, MOMEHT HMITyJbca
CCTeMBl HE 3aBHCHT OT Bb160pa TOUKH, OTHOCHTEJNBbHO KOTOPOH
ox oepercs.

. 1.123. Hoxasarb cooTHolueHue

My =M. [Rep],

rie M, — MOMEHT HMITyJbCa CHCTEMbl MATepHaNbHHX TOYEK
THOCHTeNTbHO Havaja O maGopaTopHOl CHCTeMbl oTcuera (Ji-CH-
cieMEl), My — MOMEHT HMITy/Ibca OTHOCHTeJIBHO LeHTpa Mace C
{COGCTBEHHBIH MOMEHT HMITysbca), Rs — PajHyc-BeKTOp LeHT-
pa Macc B J-CHCTEMe, P — CYMMapHBEIl HMIIY/JbC CHCTEMBI
TOUeK, ONpefeJeHHBIH B J-CHCTEME.

1.124. HeGonbuioe Tteso (MaTepHasbHasf TOUKA) MacCH £l
IIaYHHAeT CKOMb3HTL 0e3 TpeHHA C BePUIHHBI HaKJOHHOH
niaockocrd (puc. 1.21). BykBoil n ofo3HaueHa Ha pPHCYHKe
HOpManb, HalpaBJeHHasi 3a uepre)x. HalTH BhipaKeHus AJd:

a) MeMeHTa N pesysbTHpVIOUIEH CHJBL, AeHCTBYIomled Ha
TEJI0, OTHOCHTeTbHO TOYKH O,

6) MomeHTa mMmnyJsbca M(f) Tena orHocHTenbHO ToukH O.

1.125. MarepuanbHasa Touka (4acTHIA) Maccel #1 GpoliieHa
07l YIJIOM & K FOPU3OHTY C HadalbHOH CKOpOCTHIO vo. Tpaek-
TOPHs ToJeTa YaCTHLLI JIeXKHT B IVIOCKOCTH X, y (puc. 1.22;
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OoCb Z Hampas/eHa «Ha Hac»). [IpeHeGperas conporHB/IeHHEM
BO31yXa, HalTH 3aBHCHMOCTL OT BpeMeHH:

a) MomenTa N CHJBI, ACHCTBYIOIIEH Ha 4YacTHLY,

6) MoMeHTa uMIyJ/bca yactHupl M.

O6a momeHTa OepyTCs OTHOCHTENLHO TOYKH OGpocaHHA.

m

4 u,

>
3
S
[N S————
R
I

Puc. 1.21 Puc. 1.22

1.126. Teao maccer m=0,100 xr GpoueHo ¢ HEKOTOPOH
BBICOTHI B TOPH30HTA/IbEOM HANPAaBJIEHHH CO CKOPOCTHIO Up=
=20,0 M/c. Hafity Moay. s npupalllenus MoMeHTa HMITyJsbea
tesia |AM| OTHOCHTEIBHO TOUKH GpocaHis 3a Nepseie T==5,00 c.
Conporus/aennem Bo3LyXa NpeHedpeys.

1.127. Yertnipe opmHakoBwIX Inapa macce m=0,300 kr
KaKAbH 06beIHHeHB! NONAPHO € NMOMOIILIO HEBECOBBIX CTep kK-
el pannel [=1,000 M B aBe raureau. i i
Pasnepsl mapoB MHOTO MeHblIe [, Io- T i
3TOMY HX MOXKHO CUHTATh Marephafip- mi-—im
HBIMM TouKamH. [anresu aBmkyTes Ul U
IOCTyHaTeJbKEO HaBCTpedy IDYT APYry
€ OAMHaKOoBOH ckopocThio v==1,000 m/c
(puc. 1.23). Cuutas yaap 1apoB MrHo-
BEHHBIM U AaGCOMIOTHO YIPYTHM,

a) 0XapaKTepu30BaTh ABUKeHUe rak-
Teslell nocsae coypapens, Puc. 1.23

6) HallTd YIrJOBYI0 CKOPOCTB ©
BpallleEUsl raunTtesei,

B) ONpejeTdTh BpEMS T, B TEUEHHE KOPOTOTO NMPOHUCXONUT
3TO BpalleHHe,

r) 0XapakTepn3OBarTh [BMKEHH2 raHTe/ell HO HCTeYeHHH
BpeMeHH

1.128. Peumrts sapnauy 1.127, cuuras ypap aGCOOTHO
HeyIPYyTHM.

a) OxapakTepH30BaTb JBMXKEHME rapTtesedl Iocse yuapa.

6) Haiita cKopoCTb Vg, € KOTOPOH IBHXKYTCS LEHTPBI raH-
TeJielt.

B) BBIUHCJIUTD YIJIOBYIO CKOPOCTb ( BpAILEHUA FaHTeseH.

r) Onpefenurtb, KaK H3MEHSeTCd MeXaHHYeCcKas SHeprHsi
E cucremsl,

~

RIS
SC

37



1.129. Mmeerest cuctema 3 JBYX TaHTeJeH, aHajOrHyHas
onucannoii B 3sanaue 1.127. IlepBoHauajsbHO JeBasi raHTesb
IIOKOHTCSl, a lIpaBas JBHKETCs MOCTYNATEJbHO CO CKOPOCTHIO
; 2v (puc. 1.24)., OTBeTHTb HAa BONpPOCHI,
chopMynHpoBaHHBe B 3agaue 1.127.

1.130. Pemuth 3azawy, aHajoruy-
Hywo 3ajgade 1.128, ¢ Tem JuubL OTJIH-
YyHeM, YTO [IepBOHAYAJbHO Jepasi TaH-

! ; Telb INOKOHTCSI, 4 NpaBas IL;PI)KETCH

. ! i [IOCTYyIaTe/IbHO CO CKOPOCTBbIO 2v.
m ” E 1.131. Haubosblnee paccrosinue OT
! Comnua po 3eman R, ,.=1,52.101 M,
Haumenbllee R, =1,47- 101 M, cpennee
Puc. 1.24 paccrosinne R=1,495.10" M. Hcxona
U3 STHX JAHHBIX, Ha#TH CPeNHIol (v),
MaKCHMAJIbHYIO U, H MHHUMAaIbHYIO U g, CKOPOCTH JBHKe-
Husl 3eMJH 1o ee opbute. CpaBHUTbL MAaKCHMAaJbHYIO U MUHH-

MaJIbHYI0 CKOPOCTH CO CpeJiHeH.

1.132. Yemy paBHa NpHBeJieHHAA Macca | CHCTEMEI U3 JBY X
YaCcTHL OJLMHAKOBOH Macchl m?

1.133. Haiitn npubJmkeHHoe 3HaueHHe [PHBEJIEHHON Mac-
cbl |4 yacTHn ¢ MaccamMu m u M jia caydas, Korda m<CM.

:

S 3

i
i
t

-

1.6. HesirkepumanbHbie CHCTEMBl OTCHETA

1.134. OrHOCHTENBHO T'OPH30HTAILHO PAclOJOXKEHHOIO -
CKa, BpaIllaolleTocs ¢ YIVIOBOH CKOPOCTBIO (¢, TENO, JeXalllee
Ha JMCcKe, HaXoOJHUTCcsl B Nokoe. Macca Tesa paBHa /11, paccrosi-
HHE OT OCH BpallieHus r.

a) Kakue cuJbl JIEHCTBYIOT Ha TeJ/iO B HENOJABHKHOH CHCTEME
oTcuera’

6) B Kakoil cucreMe oTcueTa K NpelplAyIIUM CHjaM foba-
BHTCAl TOJIbKO LUeHTpOOEXHAs CHUIA HHEePUUH?

B) B Kako# cucreme oTcueTa NosiBuTCA ellie U cHla Kopuo-
Jauca? ‘

1.135. Kakyio mominocte P paspuBaerT cuia Kopuomnca?

1.136. Kakywo paGory A coBepluaer HajJ YacTHLEH KOpHO-
JIHCOBA CHJA IIPH IlepeMelleHHH YaCTHIbl OTHOCHTENBHO Bpa-
1aomelicsl CHCTeMbl OTCYeTa M3 TOYKH 1 B Touky 2?

1.137. [Ipmxenne vactuupl Maccel m=10,0 r paccmarpu-
BaeTcs B CHCTeMe OTCYeTa, Bpaularollieiicsl OTHOCHTEILHO HHEp-
LMaNlbHOH CHCTeMBl € YIVIOBOH cKopocTbio @ =10,0 pan/c.
Kakyio paGory A coBepILAIOT. HaX YacTHLEH CHJILI HHEPLHH NPH
NlepeMellleHHH ee H3 TOYKH, oTcTosluiefi OT OCH BPALleHHA HA
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pacctosinue R;=1,00 M, B Touky, OTCTOALLYIO Ha paccrosnue
R,=2,00 m?

1.138. HeGounbmioe Tesio namaer Ge3 HadaJbHOA CKOPOCTH
Ha Sem/no Ha 3kBarope ¢ BeicoTel £=10,0 M. B Raxyio cTopony
H Ha KaKOe pacCTOSHHE X OTKJOIHTCH TeI0 OT BEPTHKAJMH 3a
Bpems nageHua t? ColpOTHBIEHHEM 2
Bo3ayxa rnpeledpeun. CpapHuThL Hafi- 7 @\
JeHHOe 3HaueHHe X € Pa3HoCcTbio AS
NyTefl, KOTOPBIE HOPOHIVT ReIeICTBHE
ppaiienist 32xiM 34 BpeMs T TOUKA,
HAXOIA11aAcs HA BBICOTE /1, 1T TOUKaA, Ha-
XOISImanca Ha 3eMHOH  ITOBEPXHOCTH,

1.139. Fireetes ropusosrasnnio pac-
II0JOXKeIHOoe  PYXKbe, Y710 KOTOPOTo
CGBIARAST C CCHI0 REDTHKAILHOIO ILH-
angapa (puc. 1.25). paastp epaia-
€TCS ¢ YI70BOA CKODOCTLIO ®,

a) Cuntast, 9TO Nysl, BHNYIEHHAST H3 PYAKbH, JETHT rOpH-
30HTAZNBHO C IOCTOAHHON CKOPOCTHIO ¥, HAHTH CheilleHHe S TOY-
KH B nHiMHApa, B KOTOPYI HONAajger nyjas, OTHOCHTEIbHO
TOUKH A, KoTopasd HAaXOAWTCA TPOTHB JAyJa B MOMEHT BHI-
crpena. Pemuto 3ajauy ABYMsS CHOCOOAMH: B HEITOJABHXKHOM,
CHCTEME OTCUETA U B CHCTeMe OTCUeTa, CBA3AHHON ¢ LUIHHAPOM,

0) 3aBHCHT JH Pe3y/bTAaT OT TOrO, BPAIMAETCA PYIKbE

MeCcTe ¢ HUJIMHATPOM HIH HENOABHKH)?

1.140. Ha mmpore ¢=45" ns py:&bps, 3aKpeIVIEHHOro
FOPH3OHTAJILHO B ILIOCKOCTH MepH/MaHa, IPOH3BEJEH BHI-
CTpes 1O MHIIEHH, YCTaHoBJeHHO! Ha paccrosHnn [=100,0 m
OT AyJa pybs. LIeHTP MHIIEHH HaXOAKTCS Ha OCH PYKEHHOro
crBosa. Cuurasd, 4TO NYJA JeTHT TOPU3OHTAILHO C HOCTOSIH-
HOH cKopocThio v=>500 M/c, onpenenuTs, Ha KaKoe PacCTOAHMIe
H B KaKyIO0 CTOPOily OTKJIOHHMTCH NOYJA OT LEHTPA MUIISHH,
eclH BLICTPe NDOM3BEJeH B HanpaeseHiiu: a) Ha cesep, 6)
Ha IoT.

1.141. DaexTpoBo3 Macchl m=184-10% Kr ABUKeTCA BAOIL
MepuaMaHa co ckopocthlo v==20,0 m/c (72 Km/u) HaA wWHpore
@==45°, OnpeneauTh TOPHU3OHTATBEYIO COCTABIAIONIYIO ' CHJIBL,
C KOTOPOH 3J1€KTPOBO3 AABHT Ha PeEJIbChl.

1.142. TopusoHTaJBHO pAaCronoKeHHBH JHCK Bpaimaercs
BOKPYT OCH, [poXoasimiedl uepes ero LeHTP, C YrJIoBOH CKo-
pocthio ®. Ilo AMCKY IBHXKeTcsi paBHOMEPHO Ha HEH3MEHHOM
paccTOAHUH OT OCH BpalleHHs uactuua. HalTu MraoBeHHoe
3HaueHUe!

_a) CKOPOCTH YaCTHIbI V' OTHOCHTE/ILHO JMCKa, NPH KOTopoit
cuia Kopuonuca OyleT YpaBHOBEHIMBATBCSH LEHTPOOEKHOM
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CHIOH MHeplUMH. Bblpasutb v’ uepe3 MTHOBEHHOE 3HAUYeHHe
pazMyc-BeKTopa T, NPOBEAEHHOrO K YacTHIle H3 LeHTpa AMCKa,

6) CKOPOCTH YacCTHIBI V OTHOCHTEbHO HENIOABHKHOMR cHC-
TeMbl OTcYeTa IIPH TeX IKe VCJAOBHSIX.

1.143. Topu3OHTATLHO pAacHoNOXKeHHBIH CTepXKeHb Bpa-
maeTcss BOKPYT BepTHKAbHOM OCH, NPOXOAsHiell uyepe3 ero
KOHell, ¢ YIJ0BOH cKopocteio o=1,00 papn/c. Paccrosinue
0T OCH JO Jpyroro Konua crepxus [=1,00 M. Ha crepxenn
uagera Mydra maccet m=0,100 kr. Mydra sakpemiena c
NIOMOLIBI0 HUTH Ha paccTtostHuU [4=0,100 M oT ocH BpameHHs.
B moMeHT (=0 HUTb NepeXHranT 1 My(Qra HauHHaeT CKO/b-
3HTh 11O CTEPKHIO NpakTHueckd Ges TpeHus. HafTu:

a) BpeMs T, CIOYCTsl KOoTOpoe MydTa CJAETUT CO CTep:KHS,

6) cuny F, ¢ koTopoil cTepxeHb jeficTByeT Ha MYyQTy B
MOMEHT T,

B) paboty A, KoTOpas copepliiaeTcsi Haf My(QTOH 3a BpeMms T
B HeMoABUACHON CHCTEMe OTcyera.

1.144. TopH3oHTa1bHO pacHoJMOKEeHHBIH AHCK BpallaeTcst
C YIJIOBOH CKOpOCTBIO @. Bjposp paggyca QUCK2 ABHIKETCA
4yalTHIIA MAaCChl 72, PACCTOsiHME KOTOPOH OT IeHTpa JucKa
H3MEHAETCA CO BpPeMeHeM MO 3aKOHY r—af (@ — KOHCTaHTa).
Hajitu pesyabTHpyiowuii mMoment N cu., jeHCTBYi:MHUX Ha
YACTHILY B CHCTEME OTCUYeTa, CBA3aHHOH ¢ AHCKOM. lMeercs
B BMIY MOMEHT OTHOCHTEJIbHO LeHTpa JMCKA.

1.145. Hmeetcst cucrema oTcyera, BpaHlaloliasicss OTHOCH-
TEJBHO HHepIHAIbHOH CHCTEMBl BOKPYF OCH Z C [OCTOSHHOH
YIJ0BOH cKopocThlo ®. M3 Touku O, maxozxameics Ha ocd z,
EBUIETAET B NepNEHANKYASPHOM K OCH HaNpaBJAeHHH uacTHia
Macchl 71 ¥ JIETHT OTHOCHTETbHO MHEPLHAALHOI CHCTEMbl Mpsi-
MOIHHEHHO C MOCTOSIHHOH CKOpOcThio v. HafiTu nab.iogaeMeril
BO Bpaillaloieficss cHCTeme oTcyera MOMeHT. uMmyanca M(Y)
uacTUub! oTHocuTenbHo Touxku O. [TokazaTh, YTO BOZHHKHOBE-
e M(Z) ofycioBneso jeficTBHeM cHabl Kopuosuca.

1.7. MexaHHKa TBEpLOTG Tena

1.146. Teso mnpousBosbHOfi $OpPMBEI BpaLAETC BOKPYT
ocu OO0 ¢ yrjoBoit cropocThlo ®. JloKasaTh, YTO YrJoBas
CKOpOCTh BpaileHUsl Tesa BOKpYr Jwo6oit apyro#i ocu 0°0,
napajaenbHoit ocu OO0, Takike paBHA ®.

1.147. Touka 1 Tena, Bpamalonerocs ¢ yrJoBo# CKOPOCTBIO
®, HMEET B HEKOTOPhifi MOMEHT BpeMeHH CKOpocTb v;. Haity
JUI51 TOTO 7K€ MOMEHTa BPEMeHU CKOPOCTb V,-TOYKH 2, CMellleH-
HOH OTHOCHTEJILHO TOYKH 1 Ha ry,.
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1.148. Teno copepiuaerT IMIOCKOE LBMKEHHE B IJIOCKOCTH
x, y. Lentp macc tesa C nepemerraercsi BA0JAL OCH X C NOCTO-
SIHHOH CROPOCTBIO Vo. B MoMmeHnT #=0 uenTtp macc coBnajgai ¢
Hauaiom KoopiuHaT O. OXHOBpEMEHHO Tea0 BpallaeTcsl B
yKasaHHoM Ha pHC. 1.26 nampaBlieHHH CO CKopOCThiO @.

1 L .

mUD -jl, Z13:“ ' lel
: e

Puc. 1.26 Puc. 1.27

Hanucars BhIpaxKeHHe AJs1 pajuyc-BeKTOpa I TOUKH Ilepece-
UeHUSI MTHOBeHHOH OCH BpalleHHsi Teja ¢ IJOCKOCTbIO X, Y.

1.149, Banka maccoi m=300 kr u jauubl [=8,00 M JeXur
Ha JByX onopax (puc. 1.27). Paccrosinus oT KOHUOB GanKH 2O
onop: 5,=2,00m, {,=1,00 M. Hafitu cusni F; u F,, ¢ KOTopbIMH
6ajKa HABHT Ha OMOpHI.

+ 1.150. Jlecrnuua anunbt [=5,00 M H Macchl m=11,2 kr
IpHC/ACHEHa K IMaaxodl creHe nwox yrjoM a=70° K moay
(puc. 1.28). KoadpuuueHT TpeHUs MeXay JeCTHHUEH H I0JIoM
£=0,29. Ha#tu:

a) cuay Fy, ¢ KoTopofi jeCTHHUA ZAaBUT Ha CIEHY,
6) npejenbHOe 3HAUEHNE YIJIA Oy, IIPH KOTOPOM JIECTHHIIA
HaUKMHaeT CKOJb3UTh,

U

m my

- . e,
Puc. 1.28 Puc. 1.29 Pre. 1.30

1.151. TlporsikeHHoe Teso NPOH3BOJMbLHOI (hopMbI OpollieHo
07 HEKOTOPBLIM YIJIoM K TopH3oHTY. Kak JBHXKeTcs UEHTD
Macc Tena B cayuae, eCAH CONPOTHBJIEHHEM BO3AYyXa MOXKHO
npeHeGpeun?
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¢ 1,152, 'HeBecomas HepacTsnKHMasi HHTb CKOJL3HUT 6€3 Tpe-
HUSL 1O INpPHKpeNVIeHHOMY K cTeHe senoby (puc. 1.29) mox
JleHCTBHEM Ipy30B, Macchl KOTOphIX #2,=1,00 Kr H m1,==2,00 Kr.
C KagHUM YCKOpCHHEM Wy ABHAKETC] IIpH 3TOM IEHTP Mace
rpy3oB?

1.153. Ha pnc. 1.30 nzobpawennl ase vactunsl [ H 2,
COCIIHEHHBIC JKECTKHMAM CTepiKIeM. MoryT JH cKopocTH ua-
criy GeITh TaKkMH, Kak Ha pucyHxe? UacTHusl #H CKOPOCTI
JISAT B IWIOCKOCTH PHCYHKA.

4 1,154, [na yacrune! (MaTehHadbHnRie TOYKH) C MACCaMH /7l

U M1, COSIMITSHLl JRECTKIlM I1eBECOM CTepAHSM LAUHBL [
Hafity aeyedT Hriepinid [ 2Tofl cHCTeMbl GTHOCHTEILHO MEp-
NeRJAKYARPHOIN K CTeRKINO OCH, NDOXOIMINENl depes neiip
Mace,

1.155, Haditu riouesT uHepuun [ OMIOPCIHOTO KPYTJIOTO
APAMOro IMJANHIDA MACCH M U paliyca R OTHOCHTeNLIO ocH
DHIMAZDPA.

1.158. Ila1orreere unanygapa gaunsl (=0,100 w1 u patuyca
R=0,0500 » 13meHsisTed ¢ paccrosiiiieM OT GCH JIMHEHHO OT
arauenuss p;=500 kr/m® no sHaudenns p,=3p;==1500 Kr/v®.
Haiitu:

a) CpeAHICIO IO 0ODeMY IIOTHOCTDL ()y LILTHHApPA; cpas-
HUTB €e CO cPejueil N0 Pajuycy INIOTHOCTBIO (P},

6) MoMeHT uMHepuwu [ HHAHHADA OTHOCHTRTIBHO OCH; CPAB-
HETE €0 ¢ MOMSHTOM MHepUnd /' OXfOpOJHOr0 HUJIHHIADA Ta-
KO 2Ke Macchl M pashepos.

1.157. Haiitu moneHT uHepuuu / o1HOpPOAHOroO 1Uapa pasu-
yca R H Macchl #1 OTHOCIHTEILHS OCH, ITPOXOJASHIeH yepe3 LLeHTp
mapa. :

1.158. Ilpsamo#l KpyrabiH OTHOPOARLIA  KOHYyC — uMMeeT
Maccy m U panayc ocaosanus R. Haifity sonest unepuuu [
KOHYCa OTIIOCHTEIbIO erc OcH.

1.159, HaiitTh MOMEHT HHePUHH TOHKOI'C OJHODOJHOTO
CTePKHA JJAUHBEL [ M MACCHI /71 OTHOCITEIBHO MePTNEeHANKYJISP-
ITOH K CTEPIKHIO OCH, NPOXCAAWE yepes: a) UeHTP mMace CTep K-
i, 6) KOHEel CTepzKHsl,

1.160. HaifiTu MOMEHT MHEpPUHH OAKOPOAHOH NPSIMOYTo/b-
HOH MJIACTHHKH MAaCChl 771, IVIHHBL @ U IUHAPUHB! b OTHOCHTEJIBHO
NePUEHAHKYIAPHOH K HEH OCH, NPOXoisiuedl uepes: a) LenTp
IIACTHHKH, 0) OfHy U3 BepUIMH MJAacTHHKH,

CpaBHHTDb IIOJIyYeHHBIE Pe3yJbTaThl ¢ OTBETOM K Mperpliy-
wei sajave.

1.161. Haiitu moment urepuuu / omHOpoiHoro Kyba oTHO-
CHTEJIbHO OCH, IPOXOoxsueHd depe3 IICHTPHI NPOTHBOJCMKALIUX
rpaneft, Macca gy6a m, nanma peGpa a.
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1.162. MoxHO HOKasaTb, YTO MOMEHT HHEDUMH BCSKOro
TeJa, BBIYMCJIEHHBIH OTHOCHTEJIbHO JOGOH OcH, Npoxoasunef
yepe3 LEHTP Macc Tes1a, CBf3aH C IVIaBHBIMH MOMEHTaMH HEep-
uay [, I, I, (1. e. MOMEHTaMH HHEPLUHH OTHOCHTEJIbHO
IVIaBHBIX oceH) COOTHOIHeHHeM

I=1,cos*a+1,cos*B+ 1, cos?y,

rae @, P, y— yriel, ofpa3soBaHHLle JAHHOH OCHIO ¢ OCAMH
X, y, 2. OCHOBBIBasICL Ha 3TOM, IIOKAa3aTb, YTO MOMEHT HHEPUHK
OJIHOPOJIHOrO KyGa OTHOCHTENBbHO JioGOH OcH, MpoXoxsilelt
yepes ero UEHTP, OJHMHAKOB (xak u y mapal).

1.163. HalTH MOMEHT HHEPUHH OJHOPOJHON MHpPaMUAHL,
OCHOBaHHEM KOTOPOJi CJIYKHT KBaJpAT cO CTOPOHOH @, OTHOCH=
TeJIbHO '0CH, MPOXOJsAIIEH Yepes BepIUHHY H LEHTP OCHOBAHHA.
Macca nupamuaer pasua .

1.164. HajiTH OTHOLIEHHe MOMEHTOR HHEpLHH!

a) MHpamuap! (C KBaJpaTHBLIM OCHOBaHHEM) H KOHYCa OfH-
HaKOBOH BBICOTHI, IJOTHOCTH U MAacCHI,

6) Ky6a H 11apa OLMHAKOBOH MJIOTHOCTH H Macchl (Y KyGa,
Kak H y 1apa, MOMEHT HHeDIHH OTHOCHTENBHO JIOGOH NpOXo-
JAeH yepe3 LEHTP OCH OAHHAKOB; cM. 3afauy 1.162).

Hmerores B BUAY OCH, NPOXOASIUIIE YePe3 BEPIIHHY H LEHTP
OCHOBAHHS B Ciyuae a) H NPOXOAsilLHe Yepes3 LUEeHTpP B cayyae 6),

+1.165. HaiiTH ryaBHBIC MOMEHTHI HMHCPIHH TOHKOIO OJHO=
poAnOro AHCcKa Maccel /71 M paguyca R. Muets B BUJY, YTO Bhbi-
YHC/IGHHE Leqecoo6pasHo NMPOU3BOAHTbL B MNOAAPHBLIX KOOPHAH-
HaTax r H .

1.166. Bpl4HCIHTL MOMEHT HHEPUHMH OJHOPOAHOIO KpPYIJO-
ro NpsAMoOro IHJIHHJAPA OTHOCHTEJNLHO OCH, NEPNEIJUKYIAPHOHA
K OCH CUMMETPHH HHAHHJApaA H NPOXOMsiIICH uepe3 ero LEHTp.
Macca wuaugipa m, papuyc R, Bwicota A. CpaBuuTh Hosy-
YeHHBI pE3yJbTaT ¢ OTBeTaMH K 3ajavaM [.159 u 1.165,
Paccmorpers npefenbHule cayuau: R<h 1 hgR.

1.167. Vmeercss OIHOPOAMLIH MPAMOA KPYTJIBIH LHIHHAP.
Tlpd KakoM OTHOILIEHHH BBIC OTHI LHJHMHApPA A K ero paguycy R
Bce TPH TIJIaBHBIX MOMEHTa HMHEPLUHH OYAYT OIMHAKOBBLIMH?

4+ 1.168. HafiTu MoMeHT HHCpPLHH OIHOPOAHOIrO TeJia, HMEro-
mero GopMy JHCKa, B KOTOPOM CJ/ieJlaH KBaJpaTHBIH BLIPES.
Opnua 13 BepLIHH BhIpe3a COBIAAaeT C LEeHTPoM Jucka. Pajuyc
aucka R=20,0 cM, cropona ksafparta a=10,0 cMm, Macca tena
m=>5,00 kr. Vimeercs B BHAY MOMEHT OTHOCHTEJILHO OCH,
nepneHAHKYJISPHOH K JUCKY H NPOXOJSAIIEH 4Yepe3 ero LEeHTP.

1.169. lMeercs opHOpOAHAst TOHKas IJIACTHHKA, OrpaHH-
YeHHas KOHTYPOM IIPOH3BOJLHOH dopmbl. Uepes ofny H3
ToueK IIACTHHKM [POBEACHHl TPH B3aUMHO MePUEHAMKYJ/AD-
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HEle OCH, JAB€ H3 KOTOPDHX — X H y — JIeXKaT B MHJOCKOCTH
IUIACTUHKM, a OChb 2 TepPNeHIHKYJAPHA K STOH IJIOCKOCTH.
Haéitu coorHOmeHe MeX Ty MoMeHTaMi HHepuuH I, I, u [,
NASCTHAKY OTHOCHATENbHO 5THX oted,

1.170. Hcrosb3eBaTh OTBeT npeaplAyIled 3ajaud A
HaXOXJAEHHST MOMeHTa HHepiiud / TOHKOro oJHOpOJHOro JHCKa
OTHOCHUTEJIBHO OCH, Jekallel B MJIOCKOCTH JHCKa H NpoXojs-
mel depes ero ueHtp. Macca W paguyc AHCKa paBHBI COOT-
BeTCTBeHHO m W R. MoMeHT uHepLMH OTHOCHTENBHO OCH,
nepleH UKy IAPHOR K IJIOCKOCTH JMCKd, CHHUTAThb H3BECTHBLIM.
CpaBHHUTL NOJYYEHHBIE pe3yJsbTaT ¢ OTBeTOM K 3ajaue l. 165.

1.171. Oxnopojnas njactHHa uMeeT aiuny a=20,0 oM,
mypuuy b=10,0 cM u TommuHy ¢==5,00 cv. Macca niacTuHBI
m=2,70 kr. Hayasno KoopauHar fomellieHo B BEHTP MJIACTHHE,
OCb X HallpaBJieHa NapasjiesibHo CTOpOHE a, och y — napaJs-
ALJbHO CTOpOHE b, och 2z — Mapan/enbHo cropoHe c¢. Hafitn
OTHOCHTENLHO 3TOH CHCTEMBI KOOPJZAHAT KOMIIOHEHTH TEH30pa
HHEpIUHH IJaCcTHEBI M Hanucath caM TeH30p.

1.172. VimeloTcs BEKTOP a ¢ KOMIIOHEHTaMH a,=1, a,=2,
a,=3 u TeHsop Broporo patra T, Bce KOMIIOHEHTH KQTOPOrO
ojuuakoBbl U paBHbl T;=1. Halith KoMImoHeHTH BekTopa b,
HOJyYalIerocs B pe3yJeTaTe YMHOXKEHHA BEKTOpd a Ha TeH-
sop T (b=Ta).

1.173. MmetoTcs NpOH3BOALHLIM BEKTOp a C KOMIGHEHTaMH
@y, ay, 4, ¥ TeH30p BToporo panra E, onpesessiemblit Tabiuuci

I 00
E:(O 1 O>
0 01

(Takoll TeH30p Ha3LBAIOT e€JMHHYyHbIM). HailiTH BekTOp b,
NOJyyalouicsa B pesyabraTe YMHOXKEHHSI BEKTOPa a Ha TeH-
sop E (b=Ea).

1.174. BpluHCAHTH KOMIIOHEHTLI T€H30pa WHEPUHH H HallH-
CaTb CaM TEeH30p sl OJHOpoAHOro mapa paguyca R==10,0 cm
H Macchl m=25,0 Kr JjiA ciayyasi, Korja Hauajlo KOODAHHAT
MoMeIdeTcsT B LEHTpe Iiapa.

1.175. B Kakux ciyyasx momeHT uMnyJjbca M u yriosas
CKOPOCTL @ BPAILAOUETOCs Tela KOJJIHHEapHBI?

1.176. B Kakux ciyyasix ypaBHeHHe AMHAMHKM Bpaula-
TENBHOIO ABHIKEHH MOXKeT ObITh [PeJcTaBieHo B BHje Jo=N?

1.177. B KakHuxX Cayyasix KHHETHYeCKas SHEprHs Bpauiaio-
mierocs Tesna olpefesstercsa Boipaxkenuem T =Iwm?/2?

1.178. Ilnactuna u3 3agauu 1.171 Bpamaercs BOKPYT OCH,
NPOXOJsiliel yepes ee LeHTDP. KoMIOHeHTEI yriloBoil CKOPOCTH
0,=0,=0,=1,00 pag/c. Hamu.
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a) MOAYJb MOMEHTa HMIyJbca mjaactHiel M u yroa o
MeXAy BeKTopamH © ¥ M, ‘

6) Kupernueckylo 3ueprutio T miacTHHLL ‘

1.179. JIBe uacTHIBI OXMHAKOBOH MacChl M1, HaXoASulHecs
BCe BpeMsl ha IPOTHBONOJIOKHBIX KOHIaX Adamerpa (puc. 1.31),
JBHXKYTCS 110 OKPYXKHOCTH pajuyca r ¢ v,
OJIMHAKOBBIMH 1O MOJYJIO CKOPOCTSIMH V,

n v, loy=v,=v()

a) Onpege/uTh CYMMapHBI MOMEHT
HMIyJibca M 4acTHIL OTHOCHTEJNbHO Mpo-
H3B0/bHOI Toukd O (He 006s3aTesNbHO JIe-
XKame# B MJIOCKOCTH OKDPYKHOCTH). Bripa- 0
3uth M uepes yraosyio cxopocts o (£), ¢ *
KOTOpPOH MOBOpauHBaeTCs AMaMeTp, COeU-
HAIOUIHHA YACTHILLL,

6) 3aBucur i1 M or BbIGopa TOYkH O?

1.180. Onnopoaublfi 1wap pagdyca R 1 Macchl 7 Bpauaercd
C YIJOBOH CKOPOCTBIO @ BOKPYT OCH, NpoXonsdmell uepes ero
tentp. Hafith moMeHT uMOysabca M uapa OTHOCHTENLHO
npousBoabHOi Toukd O (puc. 1.32).

uy
Puc. 1.31

2]
3 ________________
T
TR T
S YO N
% 24
Puc. 1.32 Prc. 1.33

V1.181. Teno npoussosnbholl (opMb Najaer, Bpallasch, B
OAHOPOAHOM Hosie ciiy1 TsKecTH. ColNpOTHBJIEHHE CPENpl OTCYT-
cTByeT. Kak Bener ce6a coOCTBEHHBIH MOMEHT HMIyJbca Tea1a?
{CM. sajauy 1.123))

1.182. OnHOpOZHHH UMJIMHAP Maccel m W pajuyca R Ka-
THTCs 6€3 CKOJIbKEHHs N0 MOPH30HTA/IbHOH IIOCKOCTH. 1lenTp
UHAHHJpA JABUKETCH CO CKOPOCTbIO Vo (puc. 1.33). Haiitu mo-
LvJb MOMEHTa HMNYyJabca IMJIHHAPA OTHOCHUTETLHO Touek I, 2
H 3, KOTOpHE JieXar B NepHNeHAHKYJAPHOH K LHJIHHAPY ILIO-
CKOCTH, NpPOXOAALIEHl uepe3 ero IeHTp.

1.183. BpiuucauTb MomeHT umnysabca 3eman My, o6ycioB-
JIeHHBIH ee BpalleHueM BOKPYT cBoefl ocl. CpaBHHTb 3TOT MO-
MEHT ¢ MOMEHTOM uMIysabca M, 06yCJIOBJEHHbLIM ABHXKEHHEM
3emun Bokpyr CojHuA, 3eMJIK0 CYUTATh OJHOPOAHLIM IUapoM,
a opbury 3eMin — OKPYKHOCTBIO.
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1.184. T'opH3OHTANBbHO DPACIONOKEHHHH OZHOPOZHBIA LHU-
JMHAD pajnyca R ppamaercss 6e3 TpPeHHA BOKPYT OCH, COB-
najaoniess ¢ ofHOH H3 ero obpa3yIomHX.

a) YKasaTh NOJOXKEHHS LHIHHAPA, B KOTOPHIX Molly.}]b yr-
JIOBOT'O YCKOPEHHA [HAKHAPA P
MaKCHMaieH H  MIHHMAJEH.

6) HafiTu maxcimManbpuoe H
MHHEMATBHOS 3HAYEHHA f.

1.185. Ha ropuacuratsHOM
CTOJIe JexkaT JBa Teaa, KoTo-
pBlE MOTYT CKOJL3HTb IO CTO-
Jay 6e3 Tpenust. Tesna cBA3AHDI
HEBECOMOji HepacTAxuNOH HH-
Tbio (prc. 1.34). Takas e HITh,
nepebpornenas uepes 610K, CBsA3LIBAET TET0 2 ¢ TPY30M MACChl
m=0,500 kr. B.10K IIPe]CTAE. 51eT cofoil OHODOAHLIE CIJIONI-
noil wuanuip. Macca Ten u 6s0Ka ogMyakoBa H pasHa M=
=1,00 Kr.

a) Cuutas, uto 6/0K Bpaiiaercs €e3 TpPeHUsi, a HHTb HE
NPOCKaJIb3biBaeT No 60Ky, HAHTH YCKOpeHHe Teja w, HaTdxke-
ume [y, HUTH, CBfI3bIBAOIICH 06a Tesa, HATSKCHIHE HHTH F,
114 y4yacTKe or Teqa 2 10 6,10Ka, HATSIXKeHHe HHTU F,, Ha ydacrt-
xe or 6J0Ka JO0 rpysa #i.

6) OmnpenenuTb Te Xe BeJAHYHHBI, Npeanogaras, 4to 6.0K
e BpalllaeTcs, a HHTb CKOIb3UT MO HeMy 6e3 TpeHusi. CpaBHATD
NoKyYeHHble Pe3yJabTaThl.

1.186. oxasaTb, yTO NOTeHIHAJbIas 3HEPTHS TejJa NPO-
H3BOJBHON (POPMBI, HAXOAAMIETOCH BOJIH3H MOBEPXHOCTH 3en-
Ju, pasua mgh, Tie m-— Macca Tena, h — BBICOTA LEHTPA
Macc Tesa Hal YPOBHEM, IIPUHATHIM 32 i1y /eBOH.

1.187. Toukuii crepxenb AruHbl [=1,00 M u maces m=
=0,600 xr MoxeT Bpawarbes 6e3 TPSHHA BOKPYT NePNeHIHKY -
JIAPHOA K 1leMy TOPH30HTAJIBHOH OCH, OTCTOsiulell OT ieHTpa
crepikHa Ha paccroanne =0,100 M. Crep:KeHb HPHUBOZHTCA
B TOPH3OHTAJBHOC MOJONEHHE H OTTMyCKAGTcd 6e3 Toagka ¢
HYJIeBOH HawanbHOH cKopocTbio. OnpeneTuThb:

a) yIJ0BOe YCKOPCHUE CrepKHS Py H CHJAY AaBjeuus Fy Ha
OCb B HAYaJbHBIH MOMEHT BpeMeHi,

6) YIJIOBYIO CKOPOCTb ® M CHJY Aasjenust F na ocb B Mo-
MeHT INIPOXOKICHHMSI CTEDIKHEM IIOJOXKEHHUS DABHOBECHHA.

1.188. Toukuii crep:kens Maccel m=0,200 Kr ¥ LIHHB [-=
=1,00 M MOXKeT Bpa{aTbCA B BEPTHKAJILHOI IMJIOCKOCTH BO-
KDYr TOPH3OHTAJBHOH OCH, NPOXOAsilied YePe3 ero KOHEL.
Tpenne B ocH €O37aeT MOCTOAHHBIA MO MOZYJIO BpAaUlAlOLLHI
MoMeHT N. Bribepem B KauecTBe KOOPAHMHATEI, onpejensiomei
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NOJOXEHHE CTepXKHSA, YTOJ @ MEXIY CTEPIKHEM H BepPTHKAJIbIO,
OTCYHTHIBAGMHIi OT BepXHEro mnojoxenust crepxkasa. [lpH
3HAYEHHH 3TOro yria, paBHOM @,=10,0°, crepxkeHb HauH-
HaeT caMOIpOH3BOJLHO NOBOpauyHBathest. Halita:

a) YIJIOBYIO CKOPQCTb (» CTEPIKHS B MOMEHT, KOTJa CTep«
JKeHb IIPOXOAMT 4epe3 HUKHee IIONOXKeHHe,

6) Mozy/b MOMEHTA HMIyJbca M CTEDKHS B 3TOT MOMEHT.

+1.189. Cron6 Bucorsi £=3,00 M u Maccer m=50,0 Kr na-
ZAeT U3 BEPTHKANBHOrO MOJoXKeHHs Ha 3emio. ONpenesuTh
MOAYJAb MOMeHTa uMmnysabca M cTon0a OTHOCUTESLHO TOYKH .
OIIOpBI H CKOPOCTb U BEPXHEro XOHUA cTosba B MOMEHT ylapa
0 3emo.

Ei

e l A
¢ :
0

a &

Prc. 1.35 Puc. 1.36

+1.190. Jlunefixa Macesr m=0,1200 xr v gauss {(=1,000 M

JIGKHT Ha rjazkouM crose. 1o Touke, oTcTosimedt ot LenTpa Ju-
eHKH Ha paccrosnne a=40,0 cv (puc. 1.35), namocurcs
yaap, NpH KOTOPOM JIHHEHKE COOOIiaeTCst HMITYJIBC p==
=7,60-1072 xr-m/c. Cunrass yJap «MrHOBEHHLIM» H IIPEHE-
Operast TPGHHEM,

a) HaiiTH PacCTOfHUE X OT UEHTpA JHHeHKH 10 Touku O,
KOTOpasl He «IO4YBCTBYET» yzapa,

6) on5eie/INTh, KaKk IBHIKETCS JHHEHKAa HENOCPENCTBEHIIO
nocse yaapa.

~1.191. Oznopomubifi 1WapHK IOMENieH Ha ILTOCKOCTb, 006-
pasywouyio yroa =30,0"° ¢ ropusourom (puc. 1.36).

. IIpu kakux 3HaueHHAX KoahbullHeHTa TPeHHsl R IMapHK
OVAET CKATbIBATbCA € IJIOCKOCTH €3 CKOJbXKEHHS?

2. ITonaras £=0,100, a) onpeaenntb XapakTep ABHXKEHH:
Hlapuka, 6) madiTH 3HaueHHs1 ckopocredl Touek A, B u C mia-
puka cuyersi £=1,00 ¢ nocsne Hayana JBUKEHHUS.

1.192. OznopojHoMy UMWJIHHAPY COOOL{AlOT HAadyaJbHbI
HUMIYJbc, B Pe3yJbTaTe 4ero OH HAaYHHACT KaTHTLbCSA 6€3 CKOJb-
JKeHHsi BBEPX I10 HAKJOHHOH MJIOCKOCTH CO CKOPOCTBIO Up=3
=3,00 m/c. ITnockoctb o6pasyer ¢ ropuzontom yroa a=20,0%

4+ a) CKoJIbKO BpeMeHH #; OyJAeT ABHraTbCs LHIMHAP A0 OC-
TAHOBKH? :
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6) Ha Kakyio BHICOTY h TOJHHMETCHA UHTHHAP?

B) CKOJIbKO BPEMEHHM [, 3aTPATUT LUJKHIAD HA cKaTbiBaHue
BHM3 IO HCXOAHOrO TOJNOMEHHUS?

r) Kakyio CKOPOCTb U MMeeT HWIWHIP B MOMEHT BO3BpA-
IeHHs B HCXOJHOE MOJOXKeHHE?

CpaBHHTL TOMyYyeHHble Pe3yJbTaThl C OTBETOM K 3ajaue
1.64.

1.193. Pemutb 3apmauy 1.192 B npeano/oeHuH, 4TO HA
JMJIHEAP JACHCTBYET NOCTOAHHBIA MO MOILYJIO MOMEHT CHJIbE
tpennst kauenuss N,,=0,100 H-M. Macca mwidBapa m=
=1,00 kr, pagHyc R=0,100 M. [Tomumo
yKa3aHHbIX B npeibiAyileft 3afaye Be-
JIMUMH, ONPEIeiUTb!

5) Kakywo pagory A coBepiuder CH-
g Jla TpeHis KaueHus Ha BCEM NyTH CHH-
P"”C_ 1.37 sy BBEpX I ofparHo.

CpaunTh NOJYHEHHBIE PE3yJIbTATEl
c oTBeTaMH K Ipempliylueil sahaue W K 3aLate 1.65.

1.194. Ha ropusontasbHo#i NJIOCKOCTH JiesKHT KaTyulka,
Macca Koropoit m=>50,0 r, a MOMEHT HHEDIHi OTHOCHTE/IHHO
ee ocn [=5,00.10-¢ gr.m2 Ha xaryumiky HaMoTana Tpak-
THYeCKH HeBecoMas M HepacTsxuMasd HHTD (puc. 1.37). Pa-
JMYC BHEUIHEro /1051 BHTKOB r=2,00 cM, pajuyc TOPIOB Ka-
tymku R=3,00 cm. KosdipussenT TpEHHS MesKEY KaTyLIKO#
u miockoerblo £=0,200. 3a purp THHYT C cusioit F.

|. Hafitu yeaopue g cuiel F, TpH KOTOpOM Katyllka
KATHTCS 110 TWIOCKOCTH (e3 CcKOJIbXeHHd.

7 7 xz

Puc. 1.38 Puc. 1.39

9. Kak Bezier cefs Karynika, eciu cuja F i yron o uMeror
sHauenuqa: a) F=0,128 H, @=230,0°, 6) F=0,100 H, «=48,2°,
) F=0,100 H, «=30,0°, r) F=0,100 H, a=60,0"?

Tlns BCeX CyyaeB ONPENeHTb Wy — MPOEKNUHIO Ha 0Ch x
VCKOpeHHA OCH KaTYIKH.
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V1.195. Opnopozublil CITOWHOA HHNMHADP Maceht m=1,00 kr
BHCHT B FOPH3OHTAILHOM MOJOXKEHUH Ha JBYX HaMOTaHHLIX Ha
Hero HeBecoMblx HuTAx (puc. 1.38). Uuauuap ormyckawor Ges
TOJYKA.

a) 3a cKOJbKO BpeMeHH ! LUHMJIHMHAD ONMYCTHTCS Ha paccrod-
nue h=50,0 cm?

6) Kakoe HarsxKeHHe F HCOBITbIBAeT NIPH ONYCKAaHHK LH-
JUHEpA Kaxjas U3 HHTeH?

1.196. Bsok panmyca R Moxer BpalllaTbCi BOKPYT CBOel
OCH C TpEHHeM, XapaKTepH3yeMbiM BPAllAOUIUM MOMEHTOM
N.,, KOTODBIH He 3aBHCHT OT CKOPOCTH BpauleHus Osoka. Ha
6JIOK HaMOTaHA NPHKDENJEHHass K HeMY OLHHM KOHLOM Npak-
THYECKH HepecoMas HepacTXKHMas HHTb, K NPYroMy KOHILY
KOTOpOoH Noxsetled rpys maceol m (puc. 1.39). I'pys ortny-
CKaloT 6e3 ToN4YKa W OH HauHHAaeT OonycKarbcs, paCprLIHB:'iﬂ
6mok. Hafttn moMenT mmmyabca M () sToll chCTeMBl Tes OT-
HOCHTEJIbHO ocH G,10Ka CIyCTs BpeMd ! 1ocjae Hagala ee JIBH-
JKEHUS.

1.197. Hafitu MoMent wmmnysbca M OTHOCHTE/BHO OCH
0J0Ka ¥ KHHETHYECKYIO SHepruio T CHCTeMbl U3 NDenpInylied
‘3afia9M B MOMEHT, KOrfa CKOpPOCTb rpys3a Macchl #1 paBHA o.
MowmenT nHepuum 6/0Ka NPUHATH paBHbM [,

¢ 1.198. HMnmetotcs 1Ba OJHHAKOBBIX OLHOPONHBIX AHCKA. Ofui
H3 HEX MOXKET Bpailarbca 0e3 TpeHUs BOKPYr BepTHKAJbHOI
(DMKCHPOBAHHOI OCH, NPOXONALUEH Yepe3 ero UEHTP. DTOT LHCK
nepeollauasbHO HenojsHxeH. BTopoit Anck packpyumpaior,
COOOIUHB €My YIJIOBYIO CKOPOCTb (g, B POHFAIOT B rOPH30H-
TAJbHOM TOJOXEHHH Ha NEPBBIl NUCK TaK, Y4TO Kpall OZHOro
H3 JMCKOB COBHajaeT ¢ ueHTpoMm Apyroro. Ilpuns B compu-
KOCHOB€HHE, NHCKH MTHOBEHHO CKJemnBaiorca. Onpenesurs:

a) yIJOBYIO CKOPOCTb @, C KoTopoli Oymer Bparmarbes
00pa30BaBlIascs CUCTEMA,

6) KaK M3MEeHHUTCS KHHETHUECKas YHEPrus JHCKOB,

V 1.199. I'opusoHTaJbHO pacHoONOKEHHBIH KePeBAHHBIN cTep-
»kenb Maccel m=0,800 kr u pannsl [==1,80 M MoXeT Bpararbcs
BOKDPYT BEPTHKAJbHOH OCH, MPOXOAAIUEHl Yepe3 ero Cepeiuny.
B kowneu crep:Hs 1Monafaer W 3acTPeBaeT B HEM IIyJS MACCHI
m'=3,00 r, sersinasg NepneHAMKYJISAPHO K OCH ¥ K CTEPHKHIO
co ckopocTbio v==50,0 M/c. OnpelenuTb YrIoBYIO CKOPOCTh o,
€ KOTOPOM HaUMHAeT BPallaThCsd CTepHeHb.

1.200. Pemntb sazauy 1.199, samenusB mnyJawo ImjacrMac-
COBbIM IIADHKOM TAKOH IKe MacChl ¥ JBHKYIIAMCA € TOH XKe
CKOPOCTbIO. ¥Jap cuutath abcomioTHo ynpyrum. Onpenennth:

a) yrJoByI CKOPOCTh ® CTepXKHA,

6) ckopocTh v’ LIAPHKa Mocie yAapa.
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- Pesyabrar, noayuenssii paa o, CpaBHHTb C OTBeToM K
sajaue 1.199. ‘

1.201. TopusoHTanbHBIf FHCK Macchl M H pagMyca R
MOXET BpallaTbCsd BOKPYr BEPTHKAIbHOH OCH, MPOXOAALIEH
yepes ero uentp. Ha kpaio gucka crout genosek Maccel /71,
BHagale [yuCK M 9e/0BeK HermopBiKHBL. 3aTeM ue/oBeK HaUH-
HaeT MATH N[O Kpaw JHUCKA CO CKOPOCTBIO U' OTHOCHTENLHO
aucka. C Kakofl CKOPOCTBIO ® BpallaeTcs NPH 3TOM JHCK
OTHOCHTE/IbHO HENOEBHXXHOH CHCTeMbl orcdera? PasmepaMmu
ge/0BeKa 110 CPaBHEHMIO ¢ R MOXHO NMpeHeGpeus,

1.202. TeJo BpallaeTcs BOKPYT OCH 2 € YIVIOBOH CKOPOCTbIO
o=o(f). Ha teno peficteyer moment cuia N,=N,(¢). Haunu-

catb BblpaxeHue E15 paGoTh!, COBEplIeHHOH
OPWIOKEHHbIMH K TeTy CHIaMHU 3a HPOMEKY-
ot TOK BPEMEHH OT t po t,.
1.203. PacnonoxeHHbii ropH3OHTalbHO
OJZHOPORHBIH KPYIJbl [MJIMHAP MacChl M=
=10,00 kr BpallaeTCs 6e3 TpeHHs BOKDYT
_. CBOEHl OcH IOf AEHCTBHEM rpysa Macchl m'=

=1,000 Kr, npHKpensieHHOro K Jerkod He-
PacTIKUMOH HHTH, HaMOTAHHOM Ha uuauugp. Halitm kuHe-
THYECKYI0 3Hepruio T cucrembl cnyers (=3,53 ¢ mocie ia-
yaja [BUKEHHS,

1.204. Brltamennoe us Xo/nofia BEEPO ¢ BOKOH YPOHHIH,
H OHO CTasi0 ONYCKaTbCs BHM3, PAcKpyYHBas BOPOT. 1peHHe
B NMOJIIMNHHKAX BOPOTAa CO3JaeT MOCTOSHHBIA Bpallaiolinii
momenT N=0,170 H.m. Macca Begpa ¢ Bogoit m=13,2 xr.
Macca sopora m’=43,1 kr, paguyc Bopora r=12,8 cm. Pac-
CTOAHHE OT Kpas cpyGa JO NOBEPXHOCTH BOIBI B KOJOINR
h=7,0 M. Onpepenurb:

a) MO KaKOMY 3aKOHY M3MeHseTCs CO BpEMeHeM YiJoBast
CKOPOCTb @ BpalleHus BOPOTA,

6) HaTs2KeHWe BeDepKH [ BO BpeMd ONyCKaHHUA Be,apa

B) ueDe3 CKOJbKO BPEeMEHH ! BeiPO KOCHeTCst BOJbI B KO-
JI0L11€,

I) KaKylo CKODOCTb U GYEET HMETh BEAPO B KOHLE MafeHHs,

A) Kakyio paGoty A coBepuialoT CHJbI TPeHHs 3a BpeMs
nHafeHust Beapa.

Bopor cunrarb cn/iolIHBIM ORHOPOAHBIM LIMJAHHIEPOM. Mac-
COH W TOJIIUHOH BEPEBKH, MACCOA DYKOSITKH BOPOTA, a TaKiKe
CONPOTHBJIEHHEM BO3lyXa IpeHeOpeub.

1.205. Pacno/ioxeHHbIi rQpPH30HTAJIbHO OJHOPOAHBIA 11H-~
JUHED paZmyca R MOXeT Bpamarbcs BOKPYr OCH, COBNAajalo-
et ¢ ero reoMeTpuyeckoil ocbio. Tpesue B OCH CO3[aeT He
3aBHCAIIAA OT CKOPOCTH BpallleHHsl MOMeHT N . K nuiaubppy
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npuKpemsieHa todeunas macca m’ (puc. 1.40). Ilumuupp ycra-
Hap/JUBAIOT Tak, YTOGBl Macca oOKa3aJlach Ha ypOBHE ocll, H
oTnycKawT 6es Toadka. Onpene/urb, Ipu KaKOM 3HaueHuH m’:

a) UMJIMHAP DPHZET BO BpauleHHe,

6) caenas 1/4 oopoTa, NUJIMHAD CCTAHOBHTCA.

1.268. Jluck Maccel m1 M panuyca R NepBoHauanbio Bpa-
laeTcst BOKPYr cBoelt ocu ¢ yraosodl ckopocteio . [log
JeHCTBHEN BHEIIHEX CHJ AHCK OCTaHaBJjuBactcd. Yemy padda
paBora A BHEWHUX CHJ?

1.267. OHOPOAHEIN LHJAMIAY MAcCHl /1 H paauyca R ppa-
Uige€TcH BOKPYT CBogf oci. YIvIcBasd CKOPOCTh HHINHIpA 13-
MEHARTCS: 34 Bpexs { OT 31audeHnsd o JO SHAUCHAA 0, Kaxvio
CPeIHICIO MOMWHOCTL {(P) pasBUBAIOT CHIBL, JACHCTBVIOILIE
Ha LILI#Ing?

1.268. Porop HexoToporo arporata CrHaSXKeH JHICKOBBIM
TOPMO30M. IJTOT TOPMO3 COCTOUT H3 ABYX AHCKOB pajuyca R=
=150 MM, O1¥H H3 KOTOpHIX 3aKpernied Ha KOHIE OCY POTOpa,
a Ipyrofl, JHIIEHHbIT BO3MOMCHOCTM BDAIIATLCHA, MOKRT NPH-
KAMateesd K nepsoMy ¢ cutoil F=100 H. Topmos pximouaior
B MOMEHT, KOIZla POTOP BpallaeTcs [0 HHePHHH CO CKOPOCTHIO
®=>50,0 pag/c (TpeHneM B MOAIIUNHYKAX MOXKHO NDEHEGPEYD).
MowmenT MHepuHM poTODA BMECTe C YKpeIIeHHbIM Ha HEM JHC-
KoM Ttopmosa /=0,628 kr-m% KosQuiueHt TPEHNIA MEKIY
MOBEPXHOCTAMII JIUCKOB HE 3aBHCUT OT HX OTHOCHTeTbHO
cKopocTH M paBeH £=0,250. Cuuras, uro cui1a I paBHoMeDpHO
pacnpejie/eTca MO NOBepXHOCTH JHUCKOB, ONpeIeNHTh, CKOMb
Ko 000poToB N yclleeT che/aTb POTOp MO OCTAHOBKH.

1.269. TI'mpockon B Buze OJHOPONNOro ANCKa panuyca R=
=8,00 cu Bpallaerest BOKPYT CECe{l OCH C YIJIOBO¥ CKOPOCTHIO
o)—3 00-10® pap/c. ¥raoBasg CKOPOCTL MPENECCHH IMPOCKONA
o'=1,00 par/c. Onpefeants paccrosiide [ OT TOYKM OINCPDI
O 1euTpa Macc rupockona. MoMeHTOM HHEPIIIH OCH THDO-
ckora IipeHedpeub.

1.218. Tupocxon maccsl m==1,000 kr, uUMeIOMHH MOMEHT
HHepuun [=4,905-10"% kr.m?, Bpamaerca ¢ yrJaoBoH CKoO-
pocthio ©=100,0 pan/c. Paccrosnne or TOYKH ONOpPH 10
nenTpa wmace [=5,00 cM. Yroa MexTy BEPTHKAIBIO H OCLIO
rupockona ¢==30,0". Hafiru:

a) MONYJIb YIVIOBOH CKOPOCTH Hpejeccud o,

6) MOAy/Jib VIVIOBOI'O YCKOPEHHS THpocKona f.

1.211. IlomecTyB Haua/Jo KOOPEUHAT B TOUKY OMOPHI I'H-
POCKOIla W HAlPaBUB OCb Z BBEPX MO BEPTHKAaH,

a) Ha#iTH yr/10BOe YCKOpeHHe P rupockolia us NpefblAyiieH
3alla4yy; CYHTaTh, YTO B HadYalbHBLIH MOMEHT OCb T'MpOCKONa
Haxoju/Jach B IIOCKOCTH X, 2,
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6) BHIUMC/JHMB CKaJsipHOE NpOH3BeAeHue of, onpenenuts,
KaK HalpasJsieH BekTtop f.

1.212. Tupockon, Bpamiaiouuiicss BOKPYT OCH CHMMETPHH
¢ yraosoil ckopoctbio ®=100 pag/c, mpeueccupyer B Houe
3eMHOr0 THTOTEHMs1 C YrJoBodl ckopoctbio o'=1,00 pan/c.
¥Yron Mexy BepTHKAJBIO M OCbio rupockona o==30,0°. Onpe-
AEJUTb YTOJ ¢ MEX]Y OCbIO CHMMETPUU M HATNpaBJeHHEM yr-
N0BOH cKopocTH rupockonma R (cM. 3apmauy 1.49). Pemmtb
3a7ayy METOIOM IIOCJELOBATENbHEIX NPUGIHKeHUH, noJo-
KHB @ B HYJ1eBOM NPHUGIMMKEHHH DABHBLIM HYJIO.

1.8. BcemHpHoe TATOTEHHE

1.213. B onbiTe, aHATOTHYHOM TOMY, C TTOMOIIBIO KOTOPOTO
Kapenpnmr onpenenua B 1798 r. rpaBHTALKCHHYIO NOCTOSIH-
HYIO 7y, Macchl MasjbiX M COJBLIMX CBHHIIOBBIX INApOB OBLIK
paBHE coorBeTctBenno m=0,729 kxr u M=158 xr. Maane
1apel 6BIH YKpPENJIeHs! Ha JIETKOM, T0ABELICHHOM Ha CTAJbHOM
LPOBOJIOKE KOPOMEBICJIE, [JIHHA KOTOPOTO, M3MEPSHHAS MEXIy
LUeHTpaMH IapoB, [=216 cM. [[HaveTp NpPOBOJIOKH paBHsJICH
0,6 MM, nnuHa 6pl1a oKosao MeTpa. Ilpu pacCToOsHUH r MEXLY
LIiEHTPaMH MaJjoro W COOTBETCTBYIOHIETO GOJBLIOLO II2POB,
paBHoM 300 MM, IDOBO.IOKA, HECYIas KOPOMEICJO € MalblMH
mapami, 3akpyyusanack Ha yroa «=39,6". Onpenenenssit
IKCTIEPHMEHTANbHO  KO3(hHUHEHT NPONOPIRUOHANBHOCTH &
MEXAY YIrJAOM 3aKpy4YHBaHUS TNPOBOJIOKM U UPHJIOKEHHEIM
BpamaiomumM Mosentom pasen 1,04-10° pag/(H-m). Hafitu
3HaUeHHe Y.

1.214. C xakoil cusofl F HPUTATMBAIOT JAPYr Apyra iBa
OJ(MHAKOBHEIX ORHOPOAHBIX Hiapa Maccet m=1,000 KT kaxupli,
eciH HX UEHTPHl OTCTOAT JAPYr OT Jpyra lia paccTosiyue r=
=1,00 m?

1.215. [Isa ojunaxoBHIX CJHOPOAHHX Wlapa, coupHkaca-
sich, UPHTATHBAIOT Apyr Apyra c cuaoit F. Kak uamenutca
CHJIA, €CJIH YBEJHYMTb Maccy Lapos B s pas3? Marepuan, us
KOTOPOTO M3TOTOBJEHEl 1IAphl, NpefloJaraeTcs OfHHM
TEM 2KeE.

1.216. Mmeercsi ouenr TOHKHH OfHOpOAHBIA NIpsAMoit cTep-
senb pauHel [ u Maceet M. Ha npamofl, nepneHauky/IspHOI
K OCH CTEPKHS H NPOXOJSIEH yepe3 ero LEeHTP, HAaXOAMTCS
Ha paccTosHUM b yacTHlla MaccHl M.

a) Haittu MonyJ/ib F cuJibl, ¢ KOTOPOH CTepmeHb AEHCTBYET
Ha vacTHiy, ecan b=I[=2a.

6) HMccnepoBare cayuaft b>>l.
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B) CpasHutb F c cuaol F', ¢ Kotopolt B3auMoJeHCTBOBAJIH
66l MatepuaibHble TOUKH Maccamu M M m, HaXofsuiuecs
Ha paccrosiuu b=2a ApPYT OT apyra.

1.217. Pemnts 3anauy 1.216, cuwras, uro uacrHua
HAXOMUTCST HA OCH CTEPXHSA, Ha pacCrosinun b=[=2q or ero
LEHTpA.

1.218. Hmeercs oueHb TOHKOE OJHOPOJHOE KOJbIIO MacCChI
M u paauyca R. Ha npsmofi, nepneHIHKYJAAPHOA K IJIOCKOCTH
KOJIbLA U TPOXOAfllell Yepe3 ero LEHTP, HAXOIMTCA HA pac-
CTOSIHMM X OT HeHTpa yactuua maccel 7. Haiitu:

a) B3auWMHYIO noTeHunanbuyw suepruio U(X) gacTHusl u
KoJb11d,

6) cuay F,, ReHCTBYIOILYIO HA YACTHIY CO CTOPOHBI KOJIbIIA.
Cusly BBIGHCJAHTH ABYMA cnocofamu: 1) myTteM CyMMHpOBaHUs
3JeMeHTapHBIX CHJI, 2) HCHoJb3oBaB BolpakeHHe Aas U (x).

B) HccnenoBath caydai x>>R.

1.219. Umeercs oueHb TOHKHMH OJHOPOAHLIHA JAMCK pajnuy-
ca R. IloBepxHocTHAs MJIOTHOCTh (Macca eIMHHIb MJIOLLANH)
JMCKa papHa ¢. Ha npsamof, NepnenanKyJasapHOA K MJIOCKOCTH
JUCKa ¥ npoxofsiuell yepes ero UeHTDP, HAXOJAUTCA Ha paccTos-
HHH b or JHCKa yacTulia Macchl m. OnpepenuTb:

a) cuay F, ¢ KOTODOH JHCK JACHCTBYET Ha 4acTHuy,

6) Npu KakKoM YCJOBHH cusa F OT/IMYAeTCs OT CBOETo npe-
JeJbHOTO 3HaveHuss F_, noayyawuierocsd npH R—-oco, He 6o-
Jee yem Ha 1%.

1.220. HwMeercsi GecKoHeyHas oOYeéHb TOHKAsl ONHOpOAHas
NJaCTHYKA C NOBEPXHOCTHOH MJIOTHOCTHIO 0. Ha paccrosnuu b
OT Hee HAXOJUTCA YacTHLZ Macchl Hi. .

a) Hafita Moty F CHIIBL, € KOTOPOH NJIACTHHKA AeACTBYET
Ha 4acTHLy.

6) Uem npHMeuaTe/bHO BRIpAXKEHHE 115 F7?

B) Kak usMeHdTCs pesyabTar, ecsH NJACTHHKY C TpeHes-
pPexHMO MaJol TOMIHMHOH 3aMCHHTb NJACTHHOA KOHEUHOH
TOJUIMHBl d, H3rOTOBJEHHOH H3 BelieCTBA € OOBEMHOH HJIOT-
HOCTBIO P?

1.221. Vimeercs GeckKoHeuHasi OjHOPOJHAs TNJIACTHHA TOJ-
muHs d=0,100 M, mioTHOCTbL KoTopoit p=10,0 r/cM®, C Kako#
cunofl I peficTByeT 3Ta nJacTHHA Ha Haxojguieecsd BOJH3H OT
Hee Teso Macch m=1,00 kr?

1.222, C kaxoft cusoit F (B pacyere HA eUHHNY NJIOLLAIH)
NpHUTATHBAIOT JAPYr Jpyra HBe nNapasielbHble OecKOHeuHbIe
OIHODOJHBIE ILIACTHHE MJOTHOCTH p==10,0 ©/cM® H TOJIIHHDBI
d=0,100 M kaxnaa?

1.223. Vmeercsi GecKoHeyHLIH oOYeHb TOHKHE ORHODOIHBEA
npsAMOM CTepXKEeHb C JHHEHHOM INJOTHOCTbIO (Maccof, npHXo-
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Jamedica Ha €AMHHUY AJIMHE), paBHOﬁ‘ A. Ha paccrosnun b
OT ero OCH HAXOIHTCA YAaCTHIA MAcChl 1. v

a) Hafitu Monyap F cusibl, ¢ KOTOpOH CTEpKeHb AeHCTBYeET
Ha YacTHLY.

6) Yacruua kakoft Macchl M, HaXofsch OT YaCTHIEI MACCHl
m Ha pacCTosHMH b, JeficTBOBasa 6Ll Ha Hee ¢ TaKOH XKe
CUJIOH?

1.224. Kak cBs3aHbl TesecHplH yroa dQ W MOBEPXHOCTB
dS, BblpesaeMana MM Ha cdepe paguyca R, uentp KorTopoil
COBIIAJIa€T C BEPIIMHOR TEJIECHOrQ yrjaa?

1.225. BripasuTb B c(epHYeCKHX KOOPAHHATAX 3JEMEHT
noBepxHOCTH dS cbep panuyca R, UEHTP KOTOPOH HaxoauTcs
B HKaya/le KOOpJUHAT.

1.226. BripasuTb B cipepHYeCKHX KOODAHHATAX 3JeMeHTap-
HBifl TenecHBH yroa dQ, BeplinHa KOTOPOro IOMelaeTcs B Ha-
yaje KOOpAMHAT. )

1.227. Onpeze/uTb TPAaBUTALHOHHYIO cU1y F, KOTOpYIO
OyZLeT HCIBITEIBATE MaTepHanbHast TOYKa, HAXOAULAsaca BHYTPH
OJIHOPOJHOTO 1ApOBOTO CJIOS.

1.228. BHyTpH OZHOpOJHOTO LIAPOBOrO CJIOSI HAXOLUTCH
OAMOPOJHBIEl I1apOBOH CJofi MeHblllero pasmepa. ILleHTPhbI
cioeB He coBnagawt. YeMmy paBHa cusia F BaaHMojeHCTBHA
MEXAY CJIOAMH?

1.229. Mmeercsi oueHb TOHKHU OJHOPOAHBIN CJ0oH B BHIC
nonycdepsl paguyca R 1 mMaccel M. B uenTpe nosycdepnbl Ha-
XonuTca yacTHia Maceel m. Haliti Mony/b F cHJBL, ¢ KOTOPOH
CJI0f LeHCTBYeT HA 4YacTHLy.

1.230. Ha#itu BsauMuyio noTeHuuastbHylo suepruic U(r)
O4eHb TOHKOTO OJ(HOPOJHOr0 LIAPOBOTO CJIOS H YACTHIBI MACCH
M, HaXonAlleHCsT Ha pacCTOHUM r OT LIEHTpa cJosi. Macca cJos
pasna M, pamuyc R. Pacemorpers ciyuan: a) r<<R, 6) r>R.

1.231. Bocnoab3oBaBuiich pe3yJabTaTOM HpejwlAylied 3a-
Jaud, HAHTH B3aHMHYIO NoTeHuHaiabHyl 3Hepruio U (r) Tou-
CTOro 1IAPOBOrO €101 H 4acTHLB! Macchl #1, Haxoxsliefdcs Ha
paccTosHUH r OT ueHTpa caos. Macca caofd pasHa M, BHYT-
peHHH#l panuyc R;, BHeIIHHA pagHyc R,.

1. Pacemorpers cayyan: a) r<<R, 6) r>R,.

2. Kakoe 3armoyeHue o cune F, JeliCTBYIOUIEH HA YACTHLY
CO CTOPOHEL CJIOfl, MOXHO CAeJaTb Ha OCHOBAHWU OTBeTa Ha
n la?

1.232. C noMobi0 KakHX [4HHHX MOMHO ONPENEJHTh
Maccy: a) 3emau, 6) Coanua?

1.233. BoCHoIb30BABIIACH 3HAYCHHAMH aCTPOHOMHYECKHX
BeMUUHH M (PU3HYeCKUX KOHCTAHT, BEIYHCJIUTH Maccy M H
CPeZHIOI MJIOTHOCTE (p): a) 3emun, 6) Codulia. ‘

b4



1.234. Haiitu cuny F, ¢ KOTOpo# NPUTATHBAIOTCA JADYT K
apyry: a) 3emsst u Counne, 6) Jlyna u 3emas. CpaBHHTD 3TH
CHJIHL.

1.235. Cuuras, uto 3emast ABIKETCA 1O KPYrosoil opbuTe,
Ha#TH ycKopeHHe w, cooluaemoe 3emue CoanneM. CpaBHHTD
wc g

1.236. Hafitd nepByi0 KOCMHUYSCKYIO CKOPOCTL ©; RIS 3eM-
JH, T. €. CKOPOCTb, KOTOPYIO HYKHO COODIUTL T&Ty 1419
TOro, YTOGH OHO CTAN0 CHYTHHROM JeMJH.

1.237. HafiTu BTODYIO KOCMIYECKYIO CKODOCTD Uy ,,m 3eM-
Jdu, T. e NaUMeHBLIIYio CKOpPOCTh, KOTOPYIO H&I0 COGOILHTDL
Ten1y 11 TCrO, UTOGH! OHO MOIVio Hpe OAOIRTD JEHCTBYHE 38MHACTO
GPHTAMCHAA 1 Bascerja noxiyTh Jemso. CpaBHATL Uy

epBOfT KOCMIUECKO CKOPOCTBID 1.

1.238. B KagoM ciydae Te10 yladuTca Ha CoJbliee pac-
CTOAHHE OT 3eMJjH: a) MpH 3alycke BBEPX [0 BEPTUKAIH CO
ckopocTeio 10 Kam/e Han 6) NpH salycke NOT yIox K T'OPH3OH-
Ty, paBmem 5, co cxopocteio 12 xm/c? ConporhBieleMm
BO3AyXa npeHelpetb.

1.239. OnpeneauTb, npH  KakoM paamyce opbutel R
(B MeTpax) CHyTHUK MOKET ABUraThCH B IJOCKOCTH 3KBATOpa
TaK, 4TOOLI BCE BpeMs HaXOANThbCS HAJ ONHOH U TOH jKe TOUKOH
nosepxHoctH 3emau. CpaBHuth R ¢ pannycom 3eman Rg.

1.240. Ilnamera aBIpKeTcst no Kpyrosoit opGure. Hafitu
CBA3b MEKALY pajinycom opdutel R 4 nepuogom T ofpaiesis
nianetbl BoKpyr CoaHia.

1.241. Mcxoast ¥3 TOro, 4TO pajHyc 3eMHOH op6'm>1 Ra=
=149,6-10° xuM, a paanyc op6utel Mapca Ry=227,8-10° xwm,
Haiitd nepuoj Ty obpauenus Mapca pokpyr Cosxna (Bblpa-
3UTh €ro B [0jax).

1.242. Cunras 3eMI0 OJHOPOAHEIM HIAPOM H HpeHebperas
BpalleHneM 3eMJH, HafTH:

a) ycrkopenue cpofomnoro najeHus g(h) Kax (QYHKIHIO
paccTosHUsA A OT 3eMHOH HIOBEpXHOCTH,

6) 3HaueHUs 3TOrO yckopewust nas ki, pasueix: 100, 1000,
10 000 km. BblpasuTh HalifieHHble 3uaueHus uepes g — yc-
Kopenne BONH3H TOBEPXHOCTH 3eMJIH.

T 1.243. a) Haiitu norennnaibuyio suHepriawo U Tesa Maccsl
M, HaXOAILErocsl Ha PacCTOSIHHH A OT 3eMHOH MOBEpXHOCTH.
IoTeHuuanbHyio anepruo Ha Beicote A=0 cuuTarh paBHOM
HYJIFO.

6) Iloryuute mpuOnuKeHHoe BeIpamenue aiasi U, cnpasen-
JuBoe NpH h&€R3 (R3 — paauyc 3emiH).

1.244. Teso 3anyuieHO C NOBEPXHOCTH 3eMJH NOA YIVIOM
a=45,0° -K FODPH30HTY CO CKOPOCTBIO Uy==5,20-10% m/c. IIpe-
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He0perasi CONPOTHBJIEHHEM BO3JyXa M BpallleHHeM 3eMJiH,
OIDEJIENTHTE:

a) BEICOTY A, Ha KOTOPYIO TNOAHHMMETCH TeJO Haj nosepx-
HOCTbIO 3eMJIH,

6) CKOPOCTh U Te/1a B BEPXHEH TOYKE TPAEKTOPHH,

B) PajJHyC KPHBH3HH R, TpaeKTopHH B BepXHell TOuKe.

1.245. Cyuras 3emM/I0 OTHOPOJHBIM LIADOM H NpeHebperas
COIPOTHBJIEHUEM BO3LYXa, ONPEJeUTh, KAK OyJAeT NBHraThCs
HeGoJIblIoe TENO, eC/IH ero YPoHUTh B Y3KUH Kanasn, NpocBep-
JIEHHBIH BJOJIb 3EMHOH OCH,

1.246. B ycaoBHax npenpliyweit 3agaud HafTH:

a) MOJYJb YCKOPeHHUs Tena w(r) Kak (yHKIHIO pacCTOsiHHs
r oT IIeHTpa 3€MHOro lapa,

6) MoOny.,ib CKOPOCTH Tesia v(r) Kak (QyHKIHIO r,

E) ckopocTh Tesa v{()) B MOMEHT, KOrja OHO JOCTHIaeT
uentpa 3emsn; cpaBuHTh v(0) ¢ mepBoii KOcMHYecKoit cKopo-
CThio ¥, {(cM. 3apauy 1.236),

) BpeMs T, CIIyCTSl KOTOpOEe TeJO BepHeTcss B HCXOJIHYIO
TOYKY; CPaBHHTb T C BpeMeneM #;, 3a KOTOpPOe TeJso, IBHXKY-
meecsl C MepBOH KOCMHUYCCKOH CKOPOCTBIO, 06jleTaeT BOKDPYT
3emuH,

1) cpeaHiolo (MO0 BpeMeHH) CKOPOCTb Tena {(U); CpPaBHUTD
ee ¢ v(0).

1.247. dasa tena w3 3apauu 1.245 nafitu:

a) noreHUHaJbHYIO sHepruo U{r) kaK QyHKUHIO paccTosi-
HHS r OT LEHTPA 3eMHOro iapa (MoJoKUTh NOTeHLHATbHYIO
SLEPrHio Tesqa Ha GecKoHeuHO GONBLIOM yIajJeHHH OT 3eMJH
paBHON HYJIIO),

6) nortenuHanbuyio suepruio U (0), KoTopoil o6nanaer Teno
B 1eHntpe 3emsH; cpaBuuth U (0) ¢ noTeHIuan»HOH 3HEpruef
Tena BOIM3HM 3eMHOI noBepxHoctH U (R).

1.248, BpejeM Bpamjaiooulyrocs CHCTEMY OTCYeTa, OCh KOTO-
poit npoxomut yepes ueHtp CorHLA H UEPNENJUKYJAsApHA K
IIOCKOCTH 3¢MHOH op6uthl. CHcreMa Bpauiaercs B Ty K€
CTOpPOHY, 4UTO ¥ 3eMasi, ¢ YiJoBoil CKOPOCThIO, B JBa pasa
Gosbilell, 4eM CKOPOCTh BpalleHHs] 3eMJH.

a) Kakue CHJIBI HYKHO YUeCTh, pacCMaTPUBasi B 3TOH CHCTe-
Me JBumkenHe 3emsH oTHocutenbHo Connua?

0) Briuncauth 3HaueHHMe W yKasaTh HalpaBjeHHe 3TUX
cua. CpaBHHTbH HX C cuioil Fg rpaBHTAllHOHHOTO NPUTAKEHHS
Seman K CosHmy.

1.249. Onpenesautb cuay F, ¢ KOTOPOH NPUTATHBAET K cele
3eM/1i0 HeGOMBIIOE TEIO MACCH M, Haxojslleecs HA 3KBATOpe
HEAAJ€KO OT TOBEPXHOCTH 3emyid. YCKOpeHHe CBOOOIHOrO
NafeHHss Ha 3KBATOPE CYHTAThb H3BECTHHIM H DAaBHBIM Gycp.
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1.9. KoxnebatejbHoe ABHIKEHHE

1.250. Yacruna kosaebsaercd BAOAB OCH X [0 3aKOHY X=
=a cos @wi. IlocTpoHTb rpadHkH:
a) ¢yHkuMi x, X H X B 3aBHCHMOCTH OT f,

6) OYHKIOHH X U X B 3aBHCHUMOCTH OT X.

1.251. Yacthuna coBepmiaeT rapMOHHYECKoe KojebaHue ¢
aMIVIHTyRo#l @ u nepuojom 7. Haiiru:

a). BpeMsl #;, 3a KOTOpOe CMeILIeHHe 4YacCTHLBl H3MeHsercH
or 0 mo a/2,

0) Bpema f,, 3a KoTopoe CMellleHHe H3MeHsIeTcsl oT @/2 Jo a.

1.252. Yacrvua xosebaercd BIOAb OCH X IO 3aKOHY Xx==
+=0,100 sin 6,28¢ (v). Hafitu cpennee suauenue Mopynast ckKo-
pocTH wactulpl {(v): a) 3a nepuox kKoseGauusa T, 6) 3a NepBYyIo
1:8 yacts T, B) 3a Bropyio 1/8 wacts 7. COIOCTABHTE NO/YYEH- -
HBIe 3HAYeHH::

1.253. Jna wactHipl u3 3agaunm 1.252 HaWTH cpelHee
ZHaueHHe BEKTOPA CKOPOCTH {(V): a) 3a IepHoJ KoaebaHH:A
T, 6) 2a nepByw uerBepTh 7', B) 3a BTOPYIO YerBepTh 7.

1.254. Kak, 3Hasl aMOJHTYAY CMellieHHS @ U aMmIVIUTYAY
CKOPOCTH Uy,, HAHTH 4AacTOTy I'apMOHUYECKOro KoJeGaHUA ®?

1.285. Kak, 3Hasl aMILIUTYLY CKODOCTH U, M aMIJIHTYLY
VCKOPEHUA @,,, HalTH aMILIUTYAY @ ¥ 49acToTy o rapMoHuue-
CKOro rosefanusa?

v 1.2586. T'opusontasbHasg naatdopma cOBeplllaeT B BepTH-
KaJLHOM HallpaBJeliHH FrapMOHHUYecKoe KojefaHne x=a cos wf.
Ha naardopme gexnt maii6a u3 abcomiOTHO HEYNPYroro
nMaTepHana.

a) Ilpn kakom ycnopuu wafiba 6yeT OTAESATECA OT ILJIAT-

HODMBI?

6) B KaKoM 0 OXeHHH HAXOJUTCS U B KAKOM HalpasB/jeHuu
IBHXKeTCA Maatgopma B MOMEHT OTphHIBA OT Hee 1uaiiOw?

B) Ha kakyw BricoTy /i GyaeT nogHuMaThCd 1uaiGa Hajx ee
OJI03 eHHEeM, OTBEUalollieM CPEAHeMY IOJIO0KEHHIO N1aTdopMEL,
B cayuae, ecan a=20,0 cM, 0=10,0 ¢7??

1.257. Hafitu cpejiaue sHayeHus sin® x W cos®> X Ha OpoMe-
JXYTKE OT & 10 ¢—ni (& — IPOU3BOABHBIH Yroj, n —— Ieaoe
YKCI10).

1.258. Uemy paBHa IIpH TapMOHHYeCKOM KoJebaHHH pabora
A KBa3uyIpyrol CHJH 23 BpeMs, paBHOe Nepuoxy KoseGaHHIi?

1.259. a) Haiitu ypaBHenue, cBsispiBawoillee 3HAYEHHS MM-
NyAbCa p,=IMX CO 3HAYCHUSMH KOOPAMHATHI X OJAHOMEDHOIO
rapMoHUYeCKoro ocuuaasaTopa. Macca ocuusaATOpa m, 4a-
crora @, aMIHMTyJda KoJjieGaHud a.
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6) Hapucopatb KpHBYl0, ONHCHIBaeMYI0 3THM ypaBHe-
HUCM.

B) Boipasure mioulab S, orpaHH4eHHy0 3TOH KpHBOH,

epe3 dHeprHio ocuHasasTopa E. :

1.260. OnpeenuTb 4aCTOTy & MaJbix Kosefanifi 4acTHIlbl
n3 sagaun 1.92, RO3HMKAIOUMX B TOM Cjyuae, ecJiH 4acTHIy
CMECTHTb B pajua/ibHOM HaNpasieHHH H3 NOJOKEHHS yCTOH-
UNBGrO paBHOBecHs. Maccy wactHus! NpHHATL DABHOH 711

1.261. a) Ilpu kaxcit pmine [ neproa KoreSanuil MaTeMaTH-
UeCKOro MasTHHKa OyAer papeH | ¢?

6) Yeny pases Depuol RogeGanHA T MATEMATHYECKOTO
MasgTHHKA aauer (=1 m?

1.262. Poab (usndccxKoro MasTHHKA DLITOAHAET TOHKHH
CTePIKOHDb, TNOABRIICHIKI 32 OJHI W3 €ro KONIIOB.

a) 1Tpu xakoft [JiuHe [ CTepikiid NEPHON KO.1e0ailHil 31070
MasaTHIKa Oyjger pasen 1 ¢?

6) HUemy pased Liepiof kosieOannfi 7 mpi JauHe CTepKust
Bl a?

v 1.263. Ha Kaxon pacCTOSHMH ¥ OT LigHTpa HY:KHO HojBe-
CUTL TOHKMH CTepiKeHb 3afaniiofl LIuubl [, 9TGOBl HOLYyUUTh
(pU3uYecKHl MasgTHUK, KOJIeGAKWHECA ¢ HaKcHMasIbHOA da-
CTGTOH? UeMy p4aBHO 3HAYEHHE ©,,, 3ITOH YacTOibI?

1.264. Ila#iTH 3aKOH, 0O KOTOPOMY H3MeHZeTcd €O BpeMe-
HeM HaTshKeHne F HUTH MaTeMaTH4eCKOTC MASITHMKE, COBEp-
maoulero Kotaebanue ¢ =q¢,cos of, Macca MastTinka pasHa ,
qauna .

1.265. B nenoasumnofl kaGiHe nudra Kauaercsl MasTHHK.
Besenctsie ofpbisa Tpoca kKafiHa HauWHAaeT najarbh C yCKo-
penuem g. Kak Bejer cefst MasiTHHK OTHOCHTEMBIO KaGUHBI
Judra, eCc/iH B MOMEHT OGPEBa Tpoca OH

a) HaXOAUJICS B OJHOM U3 KPailHUX MOJOMKEHUH,

6) MpOXOAUMA yepe3 NoA0KEeHHEC PaBHOBecHA?

\ 1.266. B kaGune sudra nojpewel MaATHIK, TePHOA KoJe-
Ganufl Koroporo, Korja Jaudr HenoysMxen, papeH Th.

a) Kaxos 6yger nepuop 7 Koaefamuil MadTHiKd, CCIAH
JHQT CTaHer ONYCKAaTbCsl € YCKOPeHUEeM, paBHHM °/,g7

6) C KawuM yCKOpeHlleM @ HYXKHO NOJHHUMATE JHQT [Js
TOr0, 4TOOLI MepHOI KoseGanuil MasiTHHUKA Gol1 paseH '/,7¢?

1.267. B ka6uHe camogera nopselieH maATHux. Korza
caMoJIeT JIeTHT $e3 yCKOpeHMsl, MasiTHHK KauaeTcsi ¢ 4acro-
TOH ®g.

a) KaxoBa 6yjieT yactoTa ® KojeGauuil MasiTHHKA, €CIH
CaMoJIET JIETHT ¢ YCKOpEHHeM W, HalpaBjeHHe KOToporo ‘ob-
pasyer ¢ HalpasJieHHeM BHH3 O BePTUKANM Yol GP

6) Haiith ® a1s1 coyuasi, Kora w=g U a=mn/2,
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1.268. Hafitn nepuop KoneSanuil T MaTeMaTHYECKOro Mas
ATHHKA, AJHHA NOABeca KOTOporo [ paBHa pajHycy 3eMan Ry,
CpaBHHTL NOJyueHHBIH Pe3ysbTaT ¢ OTBETOM K 3ajade 1.246,
1.r).

1.269. ®usnueckuit MasTHHK yCTaHABJHBAIOT TaK, YTO €ro
LIEHTp Macc pacnosiaraercs Hajl TOYKoH nojaseca. M3 storo noe-
JIOXEHHS MasTHHK HauHHAeT JABHIraThesl 6€3 TPeHHs ¢ HysneBoR
.HauasNbHOH CKOPOCThIO. B MOMEHT NIPOXOKAEHHS Yepes HHKHea
NoJIOXKeHHe yrjoBas CKOPOCTb MasTHHKA JOCTHIaeT 3HauyeHHs

Qmax- alTH COOGCTBEHHYIO HACTOTYy ®p MaJblX KojgefaHui
3TOro MasTHHKA.

Puc. 1.41 Puc. 1.42

1.270. Hlapux maccst m=>50,0 r nojBelieH Ha NPYXKUHE
xecrkoerd £=49,3 H/m. Hlapux nogii¥Malor A0 Takoro noJjo-
JKeHHsl, IPH KOTOpOM TpyKHHA He HalpsxeHna, H OTNYCKaior
Ge3 tonuka. [lpeneGperass TpeHueM H MacCod NPYHHHBL,

a) HaiitTd nepHon T W aMIIMTYIY @ BO3IHMKIIKX KoneGaHkH,

6) HampaBuB OCb X BHH3 M COBMecTHB TouKy x=0 ¢ Haua/b-
HLIM MOJIOXKEHUEM [IapuKa, lanucaTb ypPaBHeHHE IBHKEHHS
mapuKa.

V1.271. IlpeneSperas TpeHHEM, ONpeleqHTb HacToTy o Ma-
JbIX KoJefaHuil pTyTH, Haqutod B U -00pasnuyi TpySKYy €
BHyTpeHHuM cedenrtem S=0,500 cm? (puc. 1.41). Macca pry-
TH m=136 1.

1.272. [lepeBsiHHBIA MOJIOTOK COCTOUT H3 IIHJIHHIPHUECKOTO
Goiixa pagmyca R=4,00 cM H pykoaTku AauHbl [=90,0 cM.
Macca 6ofixka m,=0,800 gr, Macca pykKodaTkH m,=0,600 Kr.
MoJioToK TosoMeH Ha ABa napajienbHuXx Opycka (puc. 1.42).
Haiith nepuwon T manblX KoJeGaHHi 3TOH CHCTEMBI.
yf 1.273. Bpesno maccel M==20,0 Kr BHCHT Ha JBYX ILiHypaXx
aaunb [=1,00 M Kaxpplit (puc. 1.43). B Topen GpeBna ypapsier
H 3actpeBaer B Hem nyJsa maccel m=10,0 r, jerdmas co cko-
poctbio v=>500 M/c. Hailtu ammautyay ¢, 4 nepuon T Bos-
HHKIIMX Kojie6aHuii 3TOH cHcTeMbl. TpeHMem IpeHeGpeub,
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1.274. Hlap maccet m=2,00 Kr MOABRILEH K ABYM COENUHEH-
HEM pocnefoBarenbHo npyxuHam (puc. 1.44). JKecrkocthb
npyxuH pabra: k;=1000 H/m, k,=3000 H/m. Ilpene6peras
Maccoi NPYXKHUH H TPEHHEM, HaliTH:

a) 4acToTy ® MaJsbiX KoJseGaHuid mapa,

6) ammiuTyny a xosneGaHuil, BO3HHKAIOMMX B TOM CJydae,
€IH IHAD YCTAHOBHTb Ha YDOBHe, PH KOTOPOM MPYKHHBI He

Z HanpsXeHbl, M OTHYCTHTb 6€3 ToJuKa,
1.275. bBuok mnokazaHHoro Ha pHec. 1.45 ycT-
k poﬁucma NpeicTaBIsier coGoH CIJIOIHOH ONHOpPOJ-
HBIA IHJIHHAD, KOTOPHIA MOMKET BpaulaTbCi BOKPYT
ocH 6e3 omytumoro TpeHus. Macca Gioka M=
=5,00 kr. JKectrocTb npyxHEB 2=1000 H/m.
Maccoii npyKuHbl M MNepeGpOINeHHOTO Yepes G0k
myypa MOXHO mpeneGpeyb. Macca Bhcsiero Ha
mwHype rpys3a m=1,00 kr. Ilosmarast, uto 1po-
Pac. 1.44 CKaJb3blBaHHe IHYpPa 1o 6JIOKY OTCYTCTBYET, HafiTH:
a) 4acToTy @ MaJelX KoseGaHHil YCTpOCTBa,

6) MakCHMa/JbHY0 CHJy HaTaxeHus muypa cieBa (Fy,)
H cnpaBa (Fs,,) or Gioka B cjiydae, KOrjga aMIUIHTyJa KoJje-
Banud g=>5,00 mm.

1.276. JiBa mapa maccam# m, H MM, MOTYT CKOJb3HTb (€3
TPEHHA MO TOHKOMY ODH3OHTAIBHOMY CTEpIKHIO (puc. 1.46).
Hlapel cBsizanbl HeBeCOMOH IIPYXKHHOH KecT-
kKocTH k. CvecTHB 1apbl B TTPOTHBONOJOXK-
Hbl€ CTOPOHBI, HX OTNYCKalT 0e3 To/uKa.
Onpenenurs:

a) Kak BeieT ceffl 1eHTP Mace CHCTEME,

6) 4acToTy © BO3HHKIIHX KosneGaHHH,

Puc. 1.45 Puc. 1.46

B) MaKCHMaJbHOE 3HaueHHE OTHOCHTENbHOH CKOPOCTH Hia-
POB Ungy, €CIH HAYANBHO® OTHOCHTEbHOE CMeweHHe WIapoB
paBHO q.

1.277. Ipa mapa Maccamu M, H M, MOI'YT CKOJb3UTb 6e3
TPeHusl N0 AAMHHOH HATAHYTOH TFOPH30HTANBHO IPOBOJIOKE
(cM. puc. 1.46). Hlapur cBfi3annl HeBECOMOI NPYIKHUHOH JKecT-
KoctH k. [lepsonadanbHo CHCTEMA HENOJBHXKHA H NPyXKHHA HE
BaripsikeHa. [lepomy 1mapy coolmaercss HMIYJAbC po=MU,.
Onpegenuts: -
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a). CKOPOCTB Uy LEHTPA Macc CHCTEMHI,
6) 3snepru0 E ., NOCTYNaTeNbHOTO H E,,..¢ Koaeba-
TEJbHOTO JBHIKEHHS CHCTEMBI,

B) 4acTOTy ® H aMILIMTYAY a KoJeGaHHH.

1.278. Opnopoanbii Auck Maccwl m=3,00 kr H paauyca
R=20,0 cM cKpellleH € TOHKHM CTEpiKHEM,
JpYrofl KoHEl KOTOPOTro 3aKpeIlTeH HENOABHMHO
(puc. 1.47). Ko2hHIHEHT KPYYeHHS CTEPIKHA
(OTHOIIEHHE MPHI0KEHHOTO BPaIlaIOIIEro MOMEH-
Ta K yI.y 3akpyuuBahusi) k=6,00 H-m/pan.

OnpeaenuTb:
a) yacToTy @ MaJblX KPYTHJABHHIX KoJe0a- ‘ }
HEH JHCKa,

6) amMnIMTyRy @, H HauaabHylo (Gasy &  pye 1.47
Konebanuil, e€cad B HAUaJbHBI MOMEHT Q=
=0,0600 pax, $=0,800 pax/c

1.279. Jipa jaHCKa MOryT BpalllaTbcsl (€3 TPEeHHS BOKPYT
ropusodTaidsyofl ocd. Pajuyc AuckoB 0OAMHAaKoB H paseil
R=0,500 n. Maccn! guckos pasHbl 72, =2,00 Kr 1 m,=3,00 kr.
JIMCcKH coellMHEHBl MNpPY:KHHOH, Yy KOTopoi
Ko3(hhHIHEHT MPONOPUKHOHANLHOCTH MEXLY
BO3HEKAOMMM BpallaTeNbHBIM MOMEHTOM H
VIVIOM 3aKpyHduBaHus pased £=5,91 H-M/pag.
JIMCKY TI0BODAuHBAIOT B IIPCTHBOMNOJIOMKHEEIE
STOPOHH H OTIyCKaloT. UeMmy paBeH nepHoa

Puc. 1.48 T XpyTunbHbIX KoJeOaHHA JHCKOB? [lnamer-

pos ocu TipeHeOpeds,

1.280. Ilo 1uameTpy ropH3OHTa/ABHOIO AHCKa MOXeT Iepe-
MEIIATECS, CKONB3s (€3 TPeHHUs Mo HANPAaBJSIIOUEMY CTepIKHIO
HebGosbluas Mydra maccel m==0,100 kr. Mydra «npussaanz»
K KOHIy CTep:Hs C NOMOILIbI0 HEBECOMOH NpPYKHHBI, HKecT-
KocTe Kotopoit £=10,0 H/m (puc. 1.48). Ecuu npyxuHa He
HanpsXesa, My(ra Haxomurcsl B HeHTpe AucKa. Ha#itu ua-
CTOTY @ MaJbiX KoJe6GaHuii My@QThl B TOM cJjyuae, KOTAa JHCK
BpaliaeTcsl BOKPYTr CBoeH OCH ¢ yIJIoBOH CKOPOCTBIO @, PABHOI:

a) 6,00 pax/c,

6) 10,1 pap/c.

1.281. K gynoay 3asa nojpelieH Ha JErkKoM HepacTsIXHMOM
mHype map Mmacckt m=>5,00 kr. J{anHa mnojseca [=9,81 M.
Hlap oTBesH B CTOPOHY BROJIb HEKOTOPOTO HAIpaBJAEHHS X Ha
paccTosiHne a==30,0 cM H cooGIHIH eMy B NepIeHAHKY.IIPHOM
K X HampaBJeHHH y uMmnyasc p=2,00 xr-m/c. [peneGperas
TpeHHeM, HalTH YDaBHEHHE TPaeKTOpHH, Mo Koropoil Oyaer
JIBUraThCs UEHTP . Wapa.
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1.282, 3a 10 c amnauTya CBOGOAHBIX KoJieGaHuUH yMeHbLUA-
erca B 10 pa3. 3a Kaxkoe BpeMs T aMIIUTYJa YMEHBIIHTCA B
100 pas? '

1.283. 3a 1,00 ¢ amMmnanuTyna cBOGOAHBIX KOJE6AHHE YMEHb-
maeTcs B 2 pasa. B Teyenue Kakoro npomMeXyTKa BpeMeHH T
amnaiTyaa ymenoinurcd B 10 pas?

1.284. 3a epems ==16,1 ¢ aumautyna Kone6anuil yMeHb-
maercsi B n=>5,00 pas.

a) Hafitu xosdduureHT 3aryxanust Kogebanuid p.

6) 3a Kaxoe BpenMdA T aMILINTY/A YMEHBLIWTCS B e pas?

1.285. 3a 100 ¢ cucrema yemepaet cosepuiuts 100 xoneda-
EMil. 3a TO ke Bpeys aMILINTYAA KogaefaHufi yMeHsiuaercs

£

7
) gosddmmuent zaryxXaHua koneSauui P,
) JorapUdMHEUCCKUN AeKPEMeHT 3aTyXaHuus X,

B) MOGPOTHOCTDL cucTeMul @,

T) OTHOCHTeNbHas YObL1b 3HepruM cuereMbl —AE/E 3a
mepron KoneGagHA?

1.286. 3a ppeMs, B TevewHe XOTGPOTO CHCTEMA COBEpLIAeT
N=100 xoneGauuii, amnautyna yMenbliaercs B 11=5,00 pas.
Haiitu go6poruocTs cucremsl Q.

1.287. o6poTHOcTe HEKOTOPOH KO.TeSaTeTbHOH CHCTEMB
0=2,00, uactora ceofoaublx Ko.1efanufi ®=100 c~*. Ompe-
FeJUTh COGCTBEHHYIO YacTOTY KOJeGaHHH CHCTEMBI .

1.288. 3aryxatomue xonefaHHs YacTHUB GuIAM BO36VKAE-
HEl TYTEM CMELIeHHs ee U3 IOJO0XKeHMd pABHOBECH® Ha pac-
crosguue a,=1,00 cm. Jlorapupmnuecknfi aAekpement saTtyxa-
pust A==0,0100. TIpu cTosb craCoMm 3aTyXxaHuy MOKHO € 00/Ib-
UIOH CTENEeHBIO TOUHOCTH CYHTATL, YTO MAKCHMMAJIBHLIE OTKJIO-
HCHHSI OT IOJIO’KEHHH pPAaBHOBECHS JOCTHIAIOTCH B MOMEIITLI
ppevenu 4= (T/2)n (n==0, 1, 2, .. .). B stoM mpubattxenuy
#a%TH NyTDh S, KOTOPBIH NPOHJET YacTHIIa 0 NOJIHOH OCTAllOBKH,

1.289. Yacrora cBoGOIHBIX KoJaeGaHHH HeKOTopo# cH-
eremol @=100,0 ¢!, pesoHancHas YaAcCTOTa ®,.,=99,0 ¢
Onpenenurd 100pOTIIOCT Q 3TOH CHCTEMEL.

1.290. JKenesupti crepmenb, NOJBEIMIEHHBI K NpYKHHE,
Oynyuu BbIBeleH U3 IOJOXKEHUs paBHOBECHs, COBEpINAET
cBoboaHBle Koaefanus 4vactothl o' =20,0 c~!, npuueM am-
RAIUTYZA KoJe0aHUH yMeHblaeTcsl B 11==2 pa3 B TeuyeHHe Bpe-
menu v==1,11 ¢. B6au3u HuXHero KOHNA CTEPIKHST HOMeleHa
Karylllka, NHTaemass NepeMeHHBIM TokoM (puc. 1.49). Ilpu
gacroTe ToKa ®==11,0 ¢ crepKeHb Kosiebrercs ¢ aMNIUTY 10M
a=1,50 mm.

a) Ilpu xakofi 4acTOTe TOKa ®,,, KoJeGaHHfl = CTepKHA
JIOCTUrRYT HauOonbiuedl HHTEHCHBHOCTH?



6) Kakosa 6yjer ammiurtyla a,. Ko/neGaHuA npu 3TOi
yacrore? llpeanonaraercd, 4Yro aMmIyiMTyla BBIHYXKJAIOMIEH
CHJIBl HEeH3MEeHHA. YUYeCTh, YTO YacToTa BBIHYXKJAIOWE CHIbL
paBHA y/BOEHHOH 4YaCTOTE M3MEHEHMH ToKa B KAaryllKe.

1.291. Tlox gmefictBueM BLHIHYXJaowel cuinl Fo=F,, cos of
cuCTE€Ma COBepllaer yCraHOBUBHIMeCS KoJeGaHusi, ONHCHEBA-
eMble QyHKUMEH x=a cos(0fi—¢). ,

a) Haiitu paGory A,,, BBHHYXJaOMEH CHJIBI
3a NepHol.

6) Ilokasare, yro paGora CHUJBI TPEHHS 3a Ie-
puox ATp:—ABHH‘

1.292. Tlpu HeWsMeHHOH aMIJIUTY[e BHIHYXKJa-
Iollell CHJBl aMIIMTY/d BBIHYXKJAEHHBIX KoJefaHui
npu uyacrorax ®;=100 ¢! u ©,=300 c¢~* oxa- ’@
spiBaercs ofuHakoBo#. Hafiti+ pesonancuyio ya- ,
CTOTY @ ¢;. Puc. 1.49

1.293. Ilpu HeMaMeHHOH aMIIHTyjxe BBIHYXKJa-

Iolel CUMBl aMIIMTYAa CKOPOCTH MPH gacrorax o;=100 c~¢
H ®,=300 ¢~ okasbiBaeTca oxuHaKoBOH. HaiTu yactory o,
IIDH KOTOPOI aMIIHTYJla CKOPOCTH MaKCHMaJ/bHa,

1.10. PeasTuBncTCKasi MeXaHMKa

1.294. Cornacyercs iy ¢ IPHHUUIAMY CIENHATbHOR TEOpHH
OTHOCHTE/IbHOCTH NPEACTaB/eHHe O Tejle B BUJe llapa pajuyca
R=1,00 M, Bpawarouerocss BOKPYr CBoed ocu ¢ ymosou
cxopocn,}o ©=3,30-10¢ pan/c?

1.295. Comacye’rca JU C NPHHUMIIAMH cneuuanbﬁoﬁ T€O-
PHH OTHOCHTEIBHOCTH NpeJcTaBjeHHe o0 3JeKTPoHe Kak o
BpallAIoWeMcst BOKPYT CBOeH OCH OJIHOPOXHOM IUIApUKe MacChl
m=0,911-10730 gr (macca anekTpoHa) u paauyca R=2,82X
X 10718 M (KAaccHUeCKHH PAgMyC 3JEKTPOHA), 00JalaoeM
COGCTBEHHBIM MoMeHTOM uMnyJqnca M=0,913.107% xr-Mm*/c
(epITEKAIOLIEE M3 KBAHTOBOH TEOPHH U NOATBEPKIEHHOS 3IKC-
IIepUMEHTA/IBHO 3HAyeHHe COGCTBEHHOTO MOMEHTa HMITYJbCa
3JeKTPOHA)?

1.296. B cucreme K Hexoropoe coCbITHE IPOH30LLIO B
Touke ¢ Koopauuaramu (1,00; 1,00; 1,00) B MoMenT {=1,00 c.
OnpelenuTh KOOPAHHATEL H BPeMsl 3TOro COOBITHA B CHCTEMe
K', mBmxymedica oTHocuTelbHO K B HallpaBJeHHH COBIAjJa-
ouX ocell ¥ U x* co ckopocteio Up=0,800 c.

1.297. MiMetorca n1Ba onuHaxoBeIX crepxHs. CrepxeHp 1
nokourcs B cucreMe orcdera Ky, crepXKeHb 2 TOKOMTCA B
cucreMe orcueta K, CucTeMB JBHXKYTCA JPYr OTHOCHUTE]BHO
Ipyra BIodb coBHajaoliux ocefi x. CrepXHm NapajeibHsl
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stuM ocam. Kakoil crepxenb GyJlieT Kopoue: a) B cucreme Kj,
6) B cucreme K,?

\A1.298. Kakyo npojosbHYIO CKOPOCTb U HYXHO COOGIIHTD
CTepXHIO JJIsi TOr0, YTOGH! €ro JUIWHA CTaja PaBHOH OJOBHHE
JVIHHBI, KOTOPYIO OH HMEET B COCTOSIHHM IOKOA?

1.299. a) Uemy paBHO OTHOCHTEJIbHOE NPHUpAllEHHE JJIHHBI
crepxus Al/l,, ecau emy coobuuth ckopocth v=0,Ic B Ha-
npaBJeHHH, OOpa3ylIleM C OCbI0 MOKOWBINEroCs CTEpHKHS
yron o?

6) Boraucaute Alll, juis 3Hauenuil o, paBusix: 0, 45, 90°

1.300. Pewnts 3amauy 1.299 ana ckopoctn v==0,9.

Vv 1.301. B cucreme K’, OTHOCHTENbHO KOTOpDOH CTepiKEHb
mokoutcs, od umeeT NIHHY ['=1,00 M H ofpasyer ¢ ocbio x’
yroan o'=45°, Onpezeautb B cucreme K NJIMHY cTepxus [
¥ YroJ o, KOTOpPBIH CcTepikeHb ofpasyer ¢ ocbio x. OTHOCHTEb-
HASL CKOPOCTH CHCTeM paBHa v,=0,500c.

'1.302. HenoxpmxHoe Telo NPOH3BOJBHOH (OPMEL HMeeT
obvem V,. Uemy pasen ofneM V Toro e Tena, ecau OHO JBH-
XKeTesl ¢o ckopocTelo v=0,866¢?

1.303. CyMmMapHast NOBEDXHOCTh HENOJABHIKHOIO TeJa,
uMetomero gopmy ky6a, paBHa S,. Uemy paBHa IoBepXHOCThb
S Toro e Tena, ecid OHO JBHMKETCA B HampaBJeHHH ONHOTO
H3 cBoHX pefep co ckopocrtbio v="0,968c?

v1.304. Wmerorcs nBe cucreMnl orcueta K U K', orHocH-
TENbHAA CKOPOCTH KOTOPBIX HeusBecrHa. [lapannensueii ocu
x' CTepiKeHb, HEBHXYILMACH OTHOCHTEJIBHO CHCTEMBI K’ co
ckopocTeio v,=0,100c, uMeeT B 5Tl cucTeme jauHy I'=1,10 M.
B cucreme K jimHa crepxkusa [=1,00 M. Hafitu ckopocts v,
CTEp:KHA B cHcTeMe K H OTHOCHTENBHYIO CKODOCTh CHCTEM U,.

1.305. Mmeerca npoe opvHaKoBeiX yacoB. Yackl 1 mokosites
B cucTeme otcyeta Ky, yacel 2 IMOKOATCH B CHCTeMe oTcuera K.
CHcTeMBl JBHIKYTCS JAPYT OTHOCHTENbHO Jpyra. Kakme uace!
HAYT ObicTpee: a) B cucreMe Ky, 6) B cucteme K,?

1.306. [lBoe oOpMHAKOBBIX CHHXDOHH3MPOBAHHBIX YaCOB
YKPeIUTeHBI Ha KOHLAX CTepXKHA C COOCTBEHHOH JJIHHOH /;.
[Tpy xakom 3Hauenuu [, pasHOCTb NoKasaHuH wacos Af,
ompejielleHHas Ha6MolaTeNeM, JBHKYIHMCH IapaielbHO
CTEDKHIO CO CKODOCTBIO Up=0,600c, okaxkercsi paBHoii: a)
1,000 mxc, 6) 1,000 c?

1.307. Pemmth npempiAymyto 3sagaay gas  v,=0,999c.

V1.308, Ha koHIax [BYX CTepiKHEH COGCTBEHHOH MNJIMHEL
[,=10,00 M yxpemeHel OJMHAKOBblE CHHXDOHH3HPOBAHHbIE
Ipyr ¢ apyroM gacet (puc. 1.50). Crep:xHH npuBeIEHH B ABH-
KEHHE C OTHOCHTENbHOA CKOpPOCTBIO Uy=c/2. B MOMEHT, Korjia
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uacel I ¥ 1’ HaxoasTcs APYr NMPOTHB Jpyra, CTPEIKH OGOHX
9acoB IOKAa3bBalOT HyJAeBOH orcuer, OmpeneauThb:

a) MOKa3aHusd T; H T, 4acoB [ H 2’ B MOMEHT, Korja OHH
IOPABHSIOTCSH JAPYL € JAPYTOM,

6) MoKa3aHHA T, U T; YacoB 2 U I’ B MOMEHT, KOrja OHH IO~
paBHAIOTCS APYT C APYIoM,

&—0 —
- O—0C

1 2
Puc. 1.50

B) NIOKA3aHHUS Ty H T, YaCOB 2 H 2 B MOMEHT, KOT/la OHH MO~
PABHSIOTCA JPyr ¢ APYIoM.

1.309. CoGcTBeHHOe BpeMst MH3HH HEKOTOPOH YaCTHIbL
okasanoch paBubiM T==1,00-107¢ c¢. UeMy paBeH uHTepBai As
MEXY pOXJAEHHEM H paclajoM 5TOH YacTHIBI?

1.310. C Kako#l CKOPOCTBIO U JIOJXKHA JIETETh YacTHIIA OT-
HOCHTEJbHO CHCTEMBI oTcueTa K JJsi TOTo, YTOGhI NPOMERKYTOK
coberBeHHOro BpeMeHH AT 6bl1 B 10 pa3 MeHbIlle NpoMeRyTKa
Af, oTcuMTaHHOro mno yacaMm cHcTeMel K?

1.311. 3a npomexyTtok BpeMeHH Af=1,000 ¢, oTCUHTaHHEIH
HO yacaM HEKOTOpOi cuCTeMbl oTcyeta K, yacTuua, JBUrasich
IpSMOJIHHEAHO H DPaBHOMEPHO, IepeMecTHsach M3 HayaJja
KOOpAHHAT cuCTeMH K B TOUKY C KOOPJAHHATAMH X==y=—=2=
=1,60x10% m. HaliTH NpoMeKyTOK COOGCTBEHHOrO BPEMEHH
yacTHUbl AT, 32 KOTOPEIH INPOH3OULIO 3TO IIepeMelleHHe.

1.312. Co6cTBeHHOE BpeMsi KH3HH HECTaGHJbLHOH 3JEMEH-
tTapHofi yactunpr paBrio T. Cunrast ABHIKEHHE YaCTHLBI INpPsi-
MOJIHHEHHEIM H DaBHOMEPHBIM, OIPENEJHTh NYTh [, KOTOPHIL
OHa TPOHJET A0 paclnaja B CHCTEME OTCYETa, B KOTOPOH BpeMs
JKM3HH YacTHLLI paBHO I

1.313. CobcrBeHHOE BpeMsl KH3HH HecTaGHJIBHOH 3JeMeH-
TAapHOH YacTHUB!, HAa3bIBaeMOH MIOOHOM, T=2,2 mkc. ‘Ompe-
JEJUTh BPEMS XKH3HH { MIOOHA B CHCTEME OTCUeTa, B KOTOpOH
OH NpOXoAuT n0 pacnafia nyth [=30 kM. Cuuras JBHKEHHE
MIOOHA MpAMOJHHEHHBIM H paBHOMEPHBIM, HAHTH CKOPOCTh
MIOOHA ¥.

1.314. Cucrema orcueta K’ JBUKETCS: OTHOCHTEJIbHO CH-
creMbl K co ckopoctbio Us=0,500c, CKOpoCcTh HeKoTOpo# ua-
cruusl B cucreme K’ paBHa v'=0,1732 c(e;te,+|e;). Haiitu:
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a) Monyae v' ckopoctH V' u yron a’, ofpasyemuii v’ ¢
oceio X',

0) CKOPOCTb V UacTHUHI B cucreMeé K, MOAYJb U 3TOH CKO-
poCTH M yroa ¢, obpasyembli v ¢ OCBIO X,

B) OTHOUIEHHE v/U’ MOayJieli BEKTOPOB Vv U v'.

1.315. [IBe oAMBAKOBLIE YaCTHIB ABUKYTCS B HEKOTOPOII
cucreMe orcuera K HaBcTpeyy Apyr IpYry ¢ OAMHAKOBOMH
110 MOAYJIO CKOPOCTEIO 7.

1. Onpesenurs MOAYJb CKOPOCTH v, ¢ KOTOPOH Kaxjas
H3 yacTHIl ABWKETCS OTHOCHTENLHO JPYTOH YacTHIEL.

2. Bpmuuceaute ¢ gas cayyas: a) v=0,l¢, 6) v=0,5,
B) v=0,99¢.

1.316. Pemmuts 3agauy 1.315 a0 cayyasi, Korja 4acTHILHI
JBHAKYTCA B cHcTeMe K BO B3auMHO NepleHAHKY/JAApHBIX Ha-
npaBJ/ieHHsIX.

1.317. Ilpn xaxofl cxopocrH ¥ NOTpEIIHOCTb IIpU BBIYMC-
JIEHHH HMIY.1bCa 110 HBIOTOHOBCKOH (opMyJie p=mv He Hpe-

srimraer 1 %?
1.318. HaiiTu orHOLieHHe pPeJSTHBHCTCKOIO M HBIOTOHOB-

CKOTO MMIYJBCOB JAJIA CKOpocTH, paBHoi: a) 0,l¢, 6) 0,5e,
B) 0,999.

1.319. Haiitu cKopocTh v PeISTUBHCTCKOH HaCTHLBI MAaCCHl
m=0,911.10"% xr (macca 3JeKTpOHAa), HMIYJbC KOTOpOIH
p=1,568.10"22 Kkr.m/c.

1.320. Dueprus nokos wactuupl paBHa F,. Yemy paBha
No/HAsl SHEPTHA YacTHUBE B CHUCTEME OTCuera, B KOTOPOM
HMIYJIBC YaCTHUEL paBeH p?

-1.821. HMmyJsibe Tea Maccel m pasen p=me. HeMmy paBHa
KHnerudeckaa sueprusi T tena?

1.322. Tlpu xaKofi CKOPOCTH 4acTHIBI U ee KHHeTHUecKas
3Heprusl paBHA 3HEPTHH MOKOA?

1.323. Haiit umMnyJ/aec p peaATHBUCTCKOR 4acTHLBI Macchl
m, KMHeruuecKas 3Heprus kKoropod pasia T,

1.324. BocnonbsoBaBIIUCh pesysbra. oM 3agayn  1.323;
ONpeJeIHTh HMIYJAbC p PEAATHBHCTCKOH YacTHUHI MaccHl /m,
KHHeTHdecKas 3nepria T KOTOPOH paBHA B3HEPrHH IOKOsA
YACTHIBL mck,

1.325. Ilpu cKopoCTH YacTHUBI ¥e HMIYJbC YacCTHLH pa-
BEH pg.

a) Bo cKOMILKO pa3 1) HYKHO YBEJAMUYUTH CKOPOCTH YaCTHILEL
JJIsT TOro, YTOGH €e UMNYJIBC YJABOHACS?

6) Haiitu snauenus v A1 ve/e, pasueix 0,1, 0,5, 0,9 u
0,99.

B) ITosayuure npubaumKenHoe BbIpaxkKeHHe 1) AJs 3HayeHHH
vy, GIU3KUX K C.
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1.326. Tlonnas sHeprust yactuunl paBHa 10 mcd Uemy
paBHA ee CKOpOCTE U? :

1.327. Yacrtupma Maccer m=1,00.10"2° xr o6aafaer B
cHcTeMe K KHHeTHueckod 3Hepruelt T=2,25.-10-¢ Ix. On-
peleNHTh KHHETHUecKylo 3Hepruro 7', KOTOpoH o6Jjajnaer
yactuia B cucteme K', ABHXKyIeHcss OTHocUTeNbHO K €O
ckopocTelo  U,=0,800c, IepneHAUKYJASPHOA K CKOPOCTH
uacTuipl B cHcreme K,

1.328. JlBe omuHaKoBble YacTHILI MAacChl /72 KaxkKpias JeTsT
HaBcTpeuy APYT APYTY ¢ OLHHAKOBOH MO MOLYJIO CKOPOCTBIO .
CTOJIKHYBUINCh, YaCTHIBI CJAHBAIOTCS B OJHY YacTHUY.

1. Kakopa Macca M o6pasoBaBlueficsi YacTHIEBI?

2. Hafitu M pna v, pasHo#: a) 0,le, 6) 0,5¢, B) 0,999.

¥1.329. Henofprmxknas uacTnua macchr M pacnanaercss Ha
JBe OJUHAKOBBIE yacTHIBI Maccod m=0,4 M gaxnasa. Ha#itu
CKOpOCTb ¥, C KOTOPOH IBUIXYTCS STH YACTHUIBL

1.330. Hafitu orHomeHHe KuHerHueckKoi sHepruv T K
SHEPTHU MOKosl wacTHUB! E, Aasl cayuasi, Korda PB=v/c co-
cragaser: a) 0,9, 6) 0,1, B) 0,01,

Bripasute T/E, uepez B u B2 YCTaHOBHUTH 3aKoHOMep-
HocTb B 3aBucuMmoctu T/E, ot B2

1.331. Kakywo pabory A HyXHO COBEpPUIMTH, YTOGHI CO-
OOIIUTE 3JEKTPOHY CKOpocTh, paBuyio: a) 0,5¢, 6) 0,999¢?
DHeprusl HokosA sJjaektpona E,=0,82.10- Jhx (0,51 MsB).

1.332. Han neppoHayajbHO NOKOWBIIHMCSI HNPOTOHOM CH-
JaMU 3JIEKTPHUYECKOro IoJjsl "Obla coBeplieHa paBorta A=
==1,00-10710 Ix. HafiTh UMIyJbC p U CKOPOCTb ¥, KOTOPHIE
npuobpen B pPe3ysapraTeé 3TOro NPOTOH.

*1.333. Yacrtuma Maccel 7 HaudHaeT JBHTAaTbCs TOJ, Hei-
ctBUeM mocrofnHOH cuibl F, HafiTu 3aBUCHMOCTE OT BpemeHnu
HMIyJ1bCa P U CKOPOCTH V YaCTHIHL

1.334. Hax uactuuefi maccel m=0,911.1073¢ xr, auran-
Llefics 1epBOHAYANBHO €O CKOpocThio v, =0,100¢, Opl1a comep-
mena pabota A=8,24.107%% . Kak H3MEHHJHCH B pe-
3yJ/IbTare 3TOTO CKOPOCTh, MMIYJbC U KHHETHYECKas 3HEeprus
vactunel? (Ha#fitu Av, Ap u AT.)

#1.335. OrHocuTenbHasi CKopocTb cucTeM orcyera K u K’
paBHa 0,=0,800c. B cucreMe K’ umnynabc gactuusl p’=2,30 x
% 10718 (e --e,--e}) (kr-m/c), a sueprus E'=1,50.10"9 Ix.
Hafitu umnysec p u suepruto E uactuusl B cucreme K.

1.336. Cucrema orcuera K’ ABHKETCS OTHOCHTEJNBHO CH-
creMbl K co ckopocTeio 0,=0,500c. B cucreme K’ umny,ibc
nporoHa p’=(0,774e;+1,648e,-+2,322e;)-1071 kr.-m/o, Omn-
DEnesHTE: '
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a) sHeprui0 E' U MOAY/b CKODOGTH v’ IIDOTOHa B CHCTe-

me K',
~ 6) uMnyJabc p, SHeprHo E u mMony/b CKOPOCTH v NpOTOHA
B cucteme K.

1.337. [JIBa mporoHa ¢ sHeprue#i E=D50 IsB kaxipi
IBWXKYTCS B CHCTeMe K HaBCTpeuy JApyr APYTY H HpeTepre-
BaloT J1060BOE coyjapenuHe. PacéMOTpeB 3TOT mpoiecc B CH-
creme K', B KOTOpDOH ONMH H3 NPOTOHOB HEMQABHXKEH, Ompe-
JenHTh 3Hepruio £’ apyroro mporoHa. (JHeprusi Noxosi Apo-
ToHa E,=938 MsB.) Kakoll BEIBOA MOXHO CAeJIaTb U3 NOJY-
YeHHOrO pe3yJabTraTa?

1,11, FuRporMHaMHMKa

1.338. Ha cTose CTOMT LMJIMHAPHYECKHH COCYJ BRICOTH /,
HaIoNHEeHHBIA A0BepXy Bojof. IlpeHefperas BSA3KOCTBIO BOMRI,
ONpEeAeJUTh BHICOTY A, Ha KOTOPOH HYXKHO CIenaTh B COCYAC
HeGoJIbIIOe OTBEPCTHE, UTOOBI BHITEKAIOIMASl H3 HEro CTpy:
nomnajana Ha CTOJM Ha HaubosblleM yJajleHHH OT COCyAa.

1.339. IlunuHppuuecKHi cocyA BeICOTHI £=0,500 M u pa-
Juyca R=10,0 cM HanosHeH JoBepxy BojJo#. B AHe cocyza
OTKpHIBaeTCA OTBepcTHe paiuyca r=1,00 mm. [Ipenebperas
BSI3KOCTBIO BOJBI, ONPENEJNHTD:

a) BpeMs T, 32 KOTOpOe BCS BOJa BEITEUET U3 COCYJa,

§) CKOPOCTb U NepeMelleHus] YPOBHS BOJEI B COCYJEe B 3a-
BHCUMOCTH OT BpEMEHH.

1.340. Wlnpuu, npumeHsieMbll A5 3anpaBKH CMAasKeH
IIAPHUPHBIX COEJMHEHUA aBTOMOOWJ/IS, 3aMOJHHUJIH JJis TpO-
MHIBKH KepocuHoM. Paauyc mopmiHsa mnpuua R==2,00 cwM,
xon nopiina [=25,0 cM. Paguyc BHIXOZHOTO OTBEPCTHS IUTIPi-
una r=2,00 mm. Ilpenefperasi BS3KOCTBIO KEPOCHHA M TPEHHEM
HOPIUHSI O CTEHKH, OHpeje]uTh BpeMs T, 3a KOoTopoe §yJeT BEl-
TECHEH KEepPOCHH H3 IUNPHIla, €CIH JaBUTh Ha NOpILIEHhL ¢ Mo-
crosiHHO# cusofi F=>5,00 H. IlnoTHOCT KepocHHA P OpHHSATL
pasro#i 0,800 r/cm?.

"y 1.341. C Mocruka, nepeGpoILeHHOro uepe3 KaHasl, M0 Ko-
TOPOMY TeueT BOJa, ONylleHa y3Kas u30rHyras TpyOka, cf-
palieHHass OTKPHTEIM KOHIIOM HaBcTpeuy TedeHuio (puc. 1.51).
Bona B Tpy6Ke mojHumaercst Ha BeicOTy A==150 MM Haj ypos-
HeM BOAbl B KaHaje. OnpefejuTb CKOPOCTh U TEUEHHS BOAHI.

1.342. ¥YcrpoiicTeo, HaseBaemoe TpyOko# [luro — [panar-
Jisl, COCTOHT U3 JBYX Y3KHX KOaKCHaJBbHHIX TpYGOK (puc. 1.52).
BuyTpeHHsiss Tpy6Ka OTKpHITA HA HUXXHEM KOHIE, BHEIIHSs
HUMeeT GOKOBBEIE OTBEpPCTHS. BepxHue KoHUB TPYOOK MOJAKJIO-
yeHHl K juddepeHunanbHOMy MaHOMeTpY (T. €. MaHOMETPY,
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NoKasbIBaloleMy pasHoCcTh Aapienuit Ap). C nomompio sToro
YCTPOHCTBA MOMKHO H3MEPSATb CKOPOCTh XKHAKOCTH (HJIH rasa).
Jaisi 3T0ro ero morpy:aioT B KHAKOCTb, 0OPaTHB OTKPBITEIM

KOHI[OM HaBCTPeuy MOTOKY, H OTCUHTHI- K GuppopeAudonsieny
Batlor Ap. Ilpu norpyxeHun TpyOKH B Hawonempy
MOTOK XKHAKOCTH C I[UIOTHOCTBIO p= b

- =1,10-10* xr/M® Owa ofHapyxeHa \;JJ
pasuocts jaasienuii Ap=4,95.10% Ila. 1

Haiitn ckopocth v TeueHHs XKHUAKOCTH.

L

Puc. 1.51 Puc. 1.52

v1.343. Tlo ropusonranipholi TpyGe pamuyca R=12,5 MM
teuer BoAa. IloTox Bombl uepe3 ceueHue TPyGul Q=3,00X
X 1073 m3/c. Onpeaeiurs:

a) XapakTep TeyeHHs,

6) mnepenan fAaBieHHS Ha eNUHMIYY AJHHBL TPYOBl dp/dl.

Baskocte Bogbl nmpuHsaTh pasHod m=1,00-10"2 TIla-c.

1,344. Ipa oaMHAKOBHIX NUJIHHAPHYECKHX GaKa CoelHHe-
HBHl y3KOH TPYGKON ¢ KpaHoMm nocpeause (puc. 1.53). Paaunyc
6akoB R=20,0 cM, paguyc TpyOku r=1,00 MM. [iuHa TpyGKH
[=1,00 m. TIpoxosiHoe oTBEpCTHE KpaHa COBNAJAET C CEuEHHEM
Tpy6ku. B onuu u3 6akoB Ha/HTa Boja Jo BHCOTH A=50,0 cM,
BTOpOoHl 0ak BHayaje mycroff. B
MOMeHT [==( KpaH OTKpBIBAIOT.
Onpenenuts:

a) xXapakTtep TeueHHs BOJB B
TpyOKe B INepBLIe CEKYHJBI,

6) BpeMms T, M0 UCTEUEHHUH KO-
TOPOro PasHoCTh YPOBHEH BOARI -
B (aKaX yMeHbLIAeTCd B € pas.

Baskoctk Bogpl NpHUHATL paB-
nofi 1=1,00-10"2 [la-c.

v 1.345. Han HarpethiM yuacrkoM IOBEPXHOCTH —3eMiiH
YCTAHOBHJ/ICA CTALHOHADHBIH NOTOK BO3AyXd, HANpaBJeHHbI
BepPTHKaJbHO BBePX H HMelomuil cKopoctb #=20,0 cMm/c,
B notoke Haxojutcst IIapoBHAHAs TMBLIHHKA, KOTOpas JABHIKET-
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C1 BBepX ¢ ycraHoBHBileficss ckopoctbio v=4,0 cwm/c. ITaor-
HOCTh NBIMHKA =5,00-10® Kr/v®, mnJOTHOCTH BO3AyXa
po=1,29 xr/m% Bsskocts Bo3ayxa n=1,72.10"°¢Ila-c.

a) OnpepenuTb pajguyc NBUIHHKH 7.

6) Yo6emiuThcs B TOM, 4YTO OOTeKaHHMEe NBITHHKH BO3LYXOM
HMEET JIAMHHAPHEIH Xapakrep.

IMIpuMmeuwanue [Huna mapuka KpUTHYECKOe 3HAYEHHE.
uncna Pefinosnpaca Re (T. e. 3Hauenue, NpH KOTOPOM JIaMHHAD-
HOe OOTeKaHue ImapHKa NepeXofduT B TypOyJeHTHOE) pPaBHO
0,250, ecin B KauecTBe XapaKTEPHOrO pasMepa IPHHATD
pazuyc LapHka.

1.346. B BrICOKHH IUHPOKHH COCYJ HAMHT IJIHIEpHH (IJIOT-
HOCTDL Pp==1,21-103 xr/m®, Bsiskoctn M=0,350 Ila-c). B rau-
[EPHH NOTPYXKAIOT BAAJEKE OT CTEHOK COCY[a U OTIyCKaoT 0e3
TOJYKA lWapuK pazuyca r==1,00 mm. IlnoTHOCTE LIapuka p==
=10,0-10* xr/m®. IlepBoHayannbHasi BLICOTA IMApHKA Haj JAHOM
cocyaa h=0,500 M.

a) OnpeneanTb, MOXKHO JIH CHITY CONPOTHBJICHHS IBHKECHHIO
lapuka BeMucAATh 10 dopmyae Crokca (cM. NpuMeuaHue K
sanaue 1.345).

6) Hafitu 3aBHCHMOCTL NyTH S, NPOHIECHHOIG IIAPHKOM,
OT BPEMEHH .

B) Hafitu BpeMsi T, 3a KOTOpOe LIAPHK JOCTHIHET JHA CO-
cyza.

r) OnpepesuTb BpPeMs f, [0 HCTEUEHHH KOTOPOI'O CKOPOCTh
lmapuka OyjAeT OTJHYATbCA OT NPEIeIhHOrG 3HAUEHHSA U,
He Gonee wem Ha 1%.
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YHacrpy 2

MOJIEKYJISIPHASL ®U3HUKA H TEPMOAHHAMHKA

Qb6o3snauenuny

A — paboTa

A, «—~ OTHOCHTeNBbHAS
Mmacca

a, b — KOHCTaHTHI,
Ban-pep-Baanbca

C — Moasipuas TEIJIOEMKOCTD,
CKOPOCTh OTKAaYKH, TelioeMs
KOCTb

Cp — MonsApHAs  TeNJIOEMKOCTb
NPH IIOCTOSIHHOM JHAaBJEHHH

Cy — MoaspHas TEIJI0eMKOCTh
IIpH NOCTOSIHHOM .00beMe

¢ — yjaeabuas TenJ0eMKOoCTb

D — xosdpdunnent audpdysuu

Di, — KozdpdunueHT  B3aHUMHOH
nupdyann

d — nuamerp, paccrosmue

E — sHeprus

F — cpobojHas 3Heprus, CHIa

g — ycKopenne CBOOOZHOLO Ia-
JEeHHUS

I «— BricoTa, r1y6HHA

k % nocrosiunas  BoapuMana

| — paunHa

M — MonspHaa Macca

NOCTOSAHHEI®

M, — oTHOCHTeJIbHaA MOJIEK Y-
JapHas Mmacca

m — Mmacca

N ~ yHcI0 MoJexkya

N4 — nocrosingas  Asoraapo

n & nokKasarteJb MOJIUTPOIIHI,

UHCIO YaCTHIL B e/lHHHIE
o6beMa

P — pepoATHOCTB

p == NapJieHHE

Q = !j;)z!u'{ecmo TEIIOTHL R

g ~- yAeJdbHaA TetoTa $asoBoro
nepexoja

aTOMHasl

R ~— rasosas
auyc

r =— pajuyc

S « mI0mAans,
SHTPONHSA

Sy ¢ MOJISIpHAST 9HTPONHUSL

T «~ TepMOJAHHAMHYECKAS
nepartypa

{ — BpeMs, TeMIlepaTypa Iio lIKa-
gae lleabcus

U «— BHYTDeHHSs 3HepPTHs

Uy — MonsipHas BHYTpEHHAA
9HEpPTHs

U — CKOpGCTh

V — obbem

Vyu — MoaspHEIH 06BeM

v —- yhenbHbiii 06beM, CKOpPOCThb

O, -~ yrojI, TIOBEPXHOCTHOE HATS-
JKeHue

B — ko3hdHuIHEHT 3aTyXaHUA KO-
Jnebaunit

¥ ~— OTHOLIEHHE  TemJOeMKOCTell
NPH MOCTOAHHOM JIdBJIE€HHH H
IIpH NOCTOSHHOM 00beMe

€ «— 9HEPTHS MOJIeKYJIbl

7] = BA3KOCTb; KO3(DODHIHEHT I10-
JIE3HOTO JefCTBHA

¥ — yroa

% == TENJIONPOBOAHOCTD

A — cpenuss MAIHHA CBOGOAHOTO
npoGera

¥ e~ KOJHYECTBO BelrecTBa (4YHC-
JIo MoJaelt)

Q - NJIOTHOCTB

T e BpeMs

== yroxa

% “— KO3(pHUIIHEHT KPYYEHHS

€2 -— CTaTHCTHYECKAH BEC COCTOA-
HUA

© — yrioBasg CKOPOCTb

NOCTosIHHAsL, pa-

NOBEPXHOCTS,

TeM-

71



2.1. MonexynsapHo-KHHeTHuECKHE npeacraeiaeHus. [lepesoe
Ha4ajo TepMOAHHAMHKH

2.1. CKOJIBKO MOJIEKYJ COLEPIKUTCSI B CTaKaHe BOJBIP

2.2. Bocnonb3oBaBIIMCh IIOCTOSHHOH ABorajpo, olpe-
JeJHTb Maccy: a) aTtoMa BOgopoja, 6) MOJEKYJbl KHCJA0pojaa
(O,), B) aToma ypaHa.

2.3. Boruucautk Maccy M MOJS 2JEKTPOHOB.

2.4. Vicnonb3oBaB MOCTOSHHYIO ABOragpo, OnpenenuTth
aTOMHYIO EIMHHIY Macchl (a. €. M.).

2.5. Ouenuth guamerp d aTtoMOB PTYTH.

2.6. Monb Takix rasos, Kak Iesui, BOAOpOI, a30T, KHCIO-
pOZA, 3aHHMAaeT IpH HOPMaJbHBIX yeioBuax (f=0°C, p=
=1013 rlla) o6vem, paBHbii 22,4 ;1. Uemy paBHO B 2TOM CJy-
yae:

a) 4UCJIO A MOJIEKYJ rasa B eIUHHIE 00BheMa,

6) cpemHee paccrosiHue (@) MEXay MoJekysamu? CpaBHH-
T€ 5TO DACCTOSHHE C AHAMETPOM MOJEKYJ B d.

2.7. Kak, 3Haf IJIOTHOCTb P H MOJsipHYIo Maccy M, HaliTH
YHCJIO0 £ MOJEKYJ BeUlecTBa B CAMHHUIIE O0BeMa?

2.8. 13 MeranjoB HaHGOJBIIHM 3HAUEHLEM OTHOIUEHHSA
p/A, obnanaer GepuaIHH, HAUMEHbHIHM 3HAYECHHEM — KaJlHi.
OnpegeqiuTh AJ8 THX METANIOB UHCJIO 72 aTOMOB B €IHHHIlE
obrema.

2.9. MmeeTcs mMOTOK MOJIEKYJl MacChl 1, JIETAMIUX C OJHHa-
KOBOH 1O MONYJIO ¥ HanpasjJeHHIO CKOpoCThbio v. [LiorHocTh
MOJEKyJ B NOTOKe paBHa n. Haiitu:

a) YHCJIO Vv YA2aPOB MOJIEKYJI 34 CEKYHAY O €IHHHIY NMOBEPX-
HOCTH IVIOCKOH CTEHKH, HOpMaJb K KOTOpOH o6pasyeT yroJ ¥
¢ HalpaBJCHHEM V,

0) naBJeHHe p MOTOKAa MOJIEKYJa Ha creHKy. CuHTaTh, UTO
MOJIEKYJIBI OTParkKaloTCsl CTEHKOH 3epKajJbHO H 6e3 IoTepn
SHEPTHH.

2.10. T'a3 pacmHpsieTcs B HACHTHUYHBEIX YCJIOBHAX OT 0GheMa
Vi no obwema V, oguH pa3 OwICTpO, Apyrofl pas — mex-
aeHHo. B KakoM ciyuae cosepmaemas rasoM paGota GyIeT
fobIue?

2.11. Taz CxUMAaOT B HJAEHTHUHBLIX YCJAOBHSX OT oOneMa Vi
1o obseMa V, onuH pas ObICTPO, APYroA pas — MemJeHHo,
B kKakom ciyyae coBepliaemasi razoM padora 6yIeT o MOAYJIO
60J1bIUE?

2,12. Tlpu HeusmenHoM pasneHun p=23,00-10°> [la ras

a) pacmpsieTcss oT oGbema V1 2,00 1 no obvema V,=

=400 u,
6) CKHMaeTcsi 0T ofbeMa V1—8 00 &1 g0 o6nema V,=5,00 ..
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- Haiitu paGory A, cosepmraeMyio rasom, H pagory A’, cosep-
[IaeMyI0 Hajl IasoM.

2.13. Hekoropslit ras coBepniaeT npouece, B Xofie KOToporo
llaBJleHHe p H3MeHdeTcsT ¢ o6veMoM V'  mo sakony p=
=p, expl—o (V—=V,)], rae p,=6,00-10° I1a, 2=0,200 m~?,
Ve=2, 00 M. Haiitn pa6ory A, coBepliaeMyio rasoM MpH
pacuupenan or V1=3,00 M* g0 V,=4,00 m?.

2.14. Teno ¢ He 3aBHCALIEH OT TEMIEPATYPHI TEMJIOEMKO«
creio C=20,0 Jx/K oxnaxpaerca or £,=100°C no £,=20°C.
Onpe;xemn, KOJIMYECTBO TENJOTH Q, HOJYUEHHOE TesiOM.

2.15. B paccmaTpuBaeMoM HHTEDBAJLE TeAmepaTyp Teno-
eMKOCTL HEKOTOPOro Tesa onpegeisierca ¢ynkuueli C=10,00-+
+2,00-1072 T4-3,00-1073 T2 (Ix/K). Onpegenutb KosnHye-
CTBO TEINJIOTH ), MOyYaemoe TejoM NPH HarpeBaHuH or Ti=
=300 K 10 T.=400 K.

UL
D200 / A 2 Hia
G400} ===
o100 S . %5 O
: : 1o~ >>—"1
- 1 I S I -
075 300 Vo 0,200 0600 Vy 5
Puc. 2.1 Puc, 2.2

2.18. Hekoropoe Tes10 NepeX0UT H3 COCTOSIHUST I B COCTOS-
Hue 3 OfUH pa3 mocpeiacTBOM npouecca /—2—3, a Apyro# pas
nocpeactBoM npouecca I—4—3 (puc. 2.1). Hcnmonsaysa aaH-
Hble, VKa3aHHHIE Ha pPHCYHKE, HaHTH pPa3HOCTh KOJHYECTB
TeINOTH Q25—Qy.3, MOJYUAEMBIX TEJOM B Xoie OGOHX MpO-
I{eCCOB.

2.17. KpyroBo#t npouecc Ha auarpamme p, V usofpaxaercs
3JITMNICOM, NOKA3aHHEIM Ha pHc. 2.2. Menoapsyst gaHHbE, IOpH-
BeJICHHBIE Ha PHUCYHKe, ONpEJENHTb KOJHYECTBO TEMIOTH Q,
noJydaeMoe paGoUMM TEJOM 32 OAHH HHKJ.

2.18. BHyTpeHHAA SHEPTUsl HEKOTOPOro BOOGp a2KaeMOro
rasa onpenensercsi GopmyJIoH U~a1n(T/To)+b1n(p/po) rae
a=3,00 xlx, b=7,00 g/lx, T,=200 K, p,=10,0 «lla.
Tasy coo6uiaercsi mpH MOCTOSHHOM jAasjeHun p=1,00-10% []a
KOJIHYeCTBO TeloThl Q=500 Ik, B pe3yJibTaTe 4ero o6beM
rasa noJyyaer npupaumesde AV=0,500 5. Kak usmenstercst
IIpH 3TOM TeMmIlepaTypa rasa?

2.19. Taz u3 mpenplayined 3ajaud HarpeBaercss oT T,=
=250 K no 7.,=500 K. B xozme HarpeBanust ras nosyuaer
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xoinyectBo Temaothl Q==14,33 kI M cosepiiaer paGoty
A=456 klx. Kax usMeHsercs Ipu 5TOM JAaBJieHHe rasa’?

2.20. BHyTpeHHAS 3HEPTHs HEKOTOPOro BOOOpaXKaeMoro
rasa onpezeasercs Gopmyioit U=a In(T/To)4bIn(V/V,), rae
a=4,00 gJx, 6=5,00 klI:g, To u V, — roncrantul. Ilep-
BOHAYa/JbHO ra3 HaXOAHTCA B COCTOSIHHH, XapaKTepH3yeMOM
caenylomyuMi  nmapamerpamu:  Vi=20,0 g, p,=1,00-10° Ila
n T,=300 K. 3arem ras nzobapuyecki pacuiupsercs a0 ofbe-
ma V,=30,0 5. B xoze pacmupenus ras mosnyuyaeT KojiHye-
cteo TensaoTel Q==4,00 kIIx. OnpelenuTh KOHEUHYIO TeMIie-
patypy T, rasa.

2.2, HaeanbHbld ras

2.21. OnpefeluTh YHCAO 7 MOJEKYJ BO3AyXa B €JHHHIE
cotema (M® U cM®) npu Temneparype 0 °C u naeJenuu 1,013 X
X 10% TTa (1 arm). ,

2.22. Haiitu Maccy: a) ogHoro KyGuuecKoro mMerpa, 6) ojiHo-
ro Jjutpa Bozayxa npu temieparype 0 °C u gasiennu 1,013 X
x10® Tla (1 arm).

2.23. Bounsu mnoeepxHocTH 3emaH 78,08 % Moseky.a
BO3AyXa NpuxomuTcs Ha jomo asora (N,), 20,95 % — ua
pomo kucaopoga (O,), 0,93 % — na gomo aprona (Ar),
0,04 % — na jmotio JAPYTHX Tasos.

a) [lonaras pnapseHue Bosayxa paBHeM 1,013-105 la,
HaliTH NapuuwasbHoe JaBJeHHe azoTa, KHCIOpOAa H aproHa.

6) OnpenesnTs CpelHICIO MOJEKYJsIpHYIo Maccy M, Bos-
ayXa.

2.24. PoranronHbli Hacoc 3aXBaThiBaeT 3a OXHH OBOPOT
ofbpeM rasa v H BbiTalKHBaer ero B atmochepy. Ckoabko ofo-
POTOB 1 JOJIKEH c¢AeqaTb HAcoc, YToObl IOHH3HTL JaBJeHHE
BO3yXa B cocyZe obwrema V OT 3HaueHUsA p, A0 p?

2.25. ©opBaKyyMHBIH Hacoc (HAacoc npeABapUTeIbHOrO pas-
pEXeHNs), MOAKJIIOUEHHBIH K cocyay obbema V, ypansieT us
cocyfa 3a BpeMa df c6vem rasa dV=C df (xoucranty C nasb-
BAalOT CKODOCTBIO OTKauKH). CuHTasi, 4TO BO BPEMS OTKAuKH
JaBJIEHHe Ta3a BO Bcex TOUKAaX CoCyda OAMHAKOBO, H MpeHeGpe-
ras nepenajioM [LaBJCHUA Ha NaTpyOKe, COeTUHSIOUIEM COCY I
¢ HacocoM, HaHTH 3aKoH p(f), IO KOTOPOMY H3MEHseTCs AaB-
JenHe rasa B cocyge. HauasnbHoe paBnenue p,. I'as npeamo-
JlaraTb HAea/bHbIM,

2.26. Bocnonb3oBaBIIMCh pe3yJabTaToM npeipiayimefi 3a-
Jla4¥H, OIpeieyuTh, CKOJIBKO BPEeMEHH T HOTpefyercst, YTOGH G
IIOMOMIBI0 Hacoca, HMeloHlero CKopocTh oTKaukH C=1,00 a/c,
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CHHU3HTb B cocyze o6bema V=10,0 s naBieHue ot py=1,00- 108
ITa go p=0,300 Ila.

2.27. Hso6pasuTh AT HAeaqbHOrO rasa NpHMepHBIE I'pa-
GHKH H30XOpHYECKOro, H306apHYECKOr0, H30TePMHUECKOrO H
aguabaTHYeCKoro MpoueccoB Ha gHarpammax: a) p, V; 6) T, V;
B) T, p. I'padukn H306pasuTh NPOXOASIIMMH 4Yepes OOLLYIO
M5l HHX TOYKY.

2.28. Ha puc. 2.3 u3o6paeHbl JBe M30TEPMBI 1JIs1 OZHOf
H TOH Xe MacChi HJAeasJbHOro rasa. Kakaa us temmepatyp
Goabiue?

2.29. Ha puc. 2.4 uzoSpasxeHsl IATh MPOIECCOB, POTEKAO~
[ux ¢ upea’bHBM razoM. Kak Bejer ceGst BHYTpeHHSISl 5Hep-
T'Hsl Ta3a B XOI€ KaxJOro H3 NpOLECcCOB?

2
yy

Puec. 2.3 Puc. 2.4

2.30. M3o6pasuth a4 HjuealbHOro rasa npUMepHbBE rpa-
(8478

a) HM30XOPHYECKOI0, H306apHUYECKOr0 H agHabaTHYeCKOro
npoueccoB Ha guarpamme U, T;

6) H30XOPHYECKOrO, H306apHUeCKOro, M30TEPMHUECKOTO H
annaGaTHYecKoro npoueccos Ha guarpammax U, V u U, p;
U otkanpiBath 1o ocu opauHar. McxogHoll 1/ BeeX rpagHKOB
OPHHATL O0MYI0 TOYKY.

2.31. Temmeparypa ORHOTO MOJISI HIEAJBHOTO rasa ¢ H3-
BECTHBIM Y NoBbiIaeTcst Ha AT npu H3o6apHYeCKOM, H30XOpH-
YecKOM M ajHabaTHUecKoM hpopeccaX. OnpeleluTh npUpalie-
Hue BHyTpeHHeH sHepruM AU rasa jaad Bcex Tpex CJydaes.

2.32. Uemy paBHa Tennoemkocts C, HaealbHOTO rasa npu
npouecce: a) M30TepMHYECKOM, 6) axnabaTHUECKOM?

2.33. Hekoropoe KOJIHYECTBO HIEAJBHOTO rasa C Tpex-
AaTOMHBIMH 2KECTKHMH MOJIEKYJaMH [epelio azuabaTHYecKu
u3 cocrosuus ¢ temneparypoii 7,=280 K B cocrosiHHe, Xa-
pakTepusyemoe napamerpamu: 7,=320 K, p,=2,00.10% [Ia,
V,=50,0 a1, Kakywo paGory A copepinaer npu - 3ToM ras?
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2.34. Hekoropoe KOJIHYECTBO Ta3a Iepellylo H3 COCTOSAHHA
¢ U,=600 g[Ix B cocrosinme ¢ U,=200 k[Ix, coBepmuB npu
sroMm pabory A=300 rlx. Kakoe KOJHUECTBO TEILIOTH @
NOJNYUHJI ra3, ecH IpoLlece nepexoja: a) o6patuM, 6) Heobpa-
THM?

2.35. Hekoropoe¢ KOJHYECTBO OXHOATOMHOrO HJEajbHOro
rasa CKHMAOT ajuafaTHYeCKH 0 TeX NOp, IOKa JaBjeHHe He
npeB30fijieT HayasabHOe AaBJjeHue p; B 10 pas. 3arem ras pac-
HIUPsETCs H30TepMHUYECKH 0 NEPBOHadaslbHOro obbema. Bo
CKOJILKO pa3 KOHEUYHOe JIaBJeHHE p, I'a3a NPEBLIAeT Hayalb-
HOe JaBJieHUe p,? ,

2.36. Upeanbuniit ras (y=1,40), HaxXoaHBiHics NEpBo-
HavanbHO Ipu Temmepatype #=0 °C, moxBepraercsi CaTHIo,
a pesyJbTaTe uUero: a) ofkeM rasa ymesbiiaetcss B 10 pas,
§) paenenHe rasa yBenuyupaercA B 10 pas. Cudras mpolecc
CxKaTHsl agvabaTHUecKuM, ONpefeInTh, 10 KaKoH TeMIlepaTyphl
!, HarpeBaercs ras BCJEACTBHE CHATHA.

2.37. Ha puc. 2.5 nokaszan ofpaTHMbIii IE€Pexon ABYXaTOM-
HOIO HjeaJbHOrO rasa us cocrosiHusl { B cocrosinue 2. I[lpo-

: IfecC Mepexoga COCTOHT H3 H30-
TepMHUECKOro yuyacTkKa [—3 n
anuaaTHyeckoro yuactka JS—2.
B HawaspHOM COCTOSIHHH V=
=1,00-10"3% M3, p,==3,00.10° Ila,
B KOHEUHOM COCTOSSHHUH V=
y ==2,00-1073 M3, p,=1,33-10° Ila.
b | Boiuneauts pabory A, cosepmia-
' ! EMYI0 ra3oM B XOAe Iipouecca
I [}
i H

N

2

1—3-—2. KosnebaresbHble CTeNeHH

Vi V, 'V cBOGOIM MOJIEKY. rasa He BO3GY-
Phe. 2.5 HAAIOTCHL.

2.38. Temmepatypa B KOM-

Hate ofOneMa V nogussaack or

sHayeHus1 77 70 3HauenHs T, Kak H3MeHH/1achb NpPH 3TOM

BHYTPCHHAS SHEpPrus BO3gyXa, CojepKalierocs B KOMHATe?

ATMochepHOe JaBreHHe NpeAnosNaraercss He H3MeHHBUIMMCS.

2.39. AtMocdepHoe AaBreHHe H3MeHHJIOCh OT py=983 rlla

Jo p;=1003 rlla. Kakoe npupamenne AU nosyuaeT npH 3TOM

BHYTpDEHHSII 3HEPrus BO3AyXa, COAEpKallerocs B KOMHATe

ooreMa V==50,0 M*? TeMneparypa B KOMHATe IpeAINOaraercs

HeH3MeHHOH.
2.40, 3aKpuIThIH UMIMHID pa3fesleH HA ABE YaCTH NMOPIIHEM
paguyca r==10,0 cM u mMacce m=1,00 Kr, KOTOpBLII MOXKET Tie-

peMemaTbest 663 TpEHHs. YCTaHOBHB IOpIIEHb B CPEHEE MO-

JIOKEeHHE, ofbe vacTH LUHJAHHAPpA HaANOJIHSKT rasoM A0 OAHHa-
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KOBOTO JaBJeHHA po=1,00-10% ITa. O6bem rasa B Kaxuoi
13 nosoBuH Vy=>5,00 1. 'a3 MoxKHO cuuTaTh HIEaTbHBEIM, €r0
v=1,40. IIpeneGperaa TemjnooGMeHOM Yepe3 CTEHKH UUJIHHIpA
H Yepes MoplueHb, HAHTH YacTOTy v KoJjeGaHui NOpIuHs, BO3-
HHKAIOWUX NPH HeGOJLIIOM CMEUleHHH NOPLIHS M3 CPEeJHEro
[OJIOXKEHHS.

2.41. HeKoTopoe KOJIHYECTBO HEAJNLHOTO rasa C OIHO-
aTOMHBEIMH MoJIeKyJanH cosepmuio npH p=1,00-10° Ia o6-
paTUMbIi HM3cOapUuecKHi mpolecc, B XOJe KOTODOro 0oObeM
rasa usMmeHwJcs oT sHavenusa V,=10,0 a1 mo V,=20,0 a.
Onpene/uTh: -

a) mpupamenue BHyTpenHeil aHepruu rasa AU,

0) comepmIeHHYVI0 rasom padory A,

B) IOJYyYEHHOE Ta30M KOJHUECTBO TEIJOTH Q.

2.42. Hpeanenspifi ras (y=1,40) pacmupsieTcsi H30TE€PMH-
vecku oT ofrema V;=0,100 m®* no odrema V,=0,300 m3. Ko-
HEUHOE JaBjeHue raza p,=2,00-10° [Ta. Onpenenurtb:

&) lpupameHHe BHyTpenHell suepruu rasa AU,

_6) paBory A, cOBEpILAEMYIO Ta3oM,

B) NOJyYyaeMoe ra3oM KOJIMYECTBO TEIJIOTH Q.

2.43. Tpu wusoGapuueckoM narpesanud oT O o 100 °C
MOJb HAealbHOIO rasa NOrJOWAeT KOJIMYECTBO TelJoThl Q=
=3,35 xIIxk. Onpenenurs:

a) 3Hauenue vy,

6) mpupalieHue BHyTpeHHeH 3Hepruu rasa AU,

B) pabory A, cOBepllaeMyio rasom.

2.44. Moab upeasbHOro rasa, HMMeBiIMH I€pBOHAYaJIbHO
temnepatypy T:;=290 K, pacmupsiercad H3o6apHYecKH [0
TeX 1Nop, Moka ero ofseM He BospacteT B 2,00 pasa. 3arem
raz oxJaxkjaeTcsi H30XOPHUECKH JO INepBOHAYaJbHOA TeMIle-
patypel T;. Onpenenurb:

a) npupamenue BHyTpeHHel snepruu rasa AU,

6) padory A, coBepllaeMyio rasoM,

B) NOJyY4aeMOe rasoM KOJHYECTBO TEMJIOTH Q.

2.45. Ha puc. 2.6 usobpaxkeH Ipollecc nepexoja HEKOTO-
pPOro KOJIMYecTBa HJeasJbHOrO rasa M3 COCTOSHHA [ B COCTOA-
uue 2. [TosyuaeT HiIM oTaeT ras TENJoTy B X0fie 3TOro npouecca?

2.46. HekoTopoe KOIMYECTBO HAEAJTLHOrO rasa HepeXOaHT
U3 COCTOSIHUST ] B COCTOsIHHe 2 OfMH pa3 MOCPeJCTBOM IpoLec-
ca /I, npyrofi pas nocpenctsom npouecca f/ (puc. 2.7). B xone
KaKOro H3 TIIPOLECCOB KOJHUYECTBO TeIJIOTHI, IIOIYYEHHOE
rasoMm, OoJblle?

2.47. Hekoropoe KOJUYECTBO HAEanbHOrO rasa NnepexoiuT
U3 cocTosiHusl [ B COCTOsTHHE 2 OJHH Pas MOCPEACTBOM npoliecca
I, npyroi# ras mocpenctsoM mpouecca /7 (puc. 2.8).
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a) Kakoi#t smak umelor paGorel A; ¥ A, coBepiieHHb

rasoM B XOA€ Ka¥JAOrO H3 IPOUECcCoB?
6) B xome KaKoro H3 MNpOHECCOB KOJHUECTBO - TEIJIOTHI,

NOJIYYEHHO® ra3oM, GoJbile?

p ’ , 2
1

2 Y iy

I

v v v
Puc. 2.6 Puc., 2.7 Puc. 2.8

2.48. Tlepponauassho 1,00 kr asora (N,) 3ak/1oueH B ofxe-
Me V,==0,300 m® nox maBaenuem p;=>5,00.10° [1a. 3arem ras
paclupsieTcsi, B pe3yJ/ibTaTe 4ero ero 06beM CTAHOBHTCS pas-
HeiM V,=1,00 M®, a JaBjeHHe — paBHbIM p,=1,00.10° Tla.

a) OnpezenuTs OpUpalleHie BHyTpeHHeH sHeprun rasa AU.

6) MoxKHO J1u BRIUUC/IHUTD PaGoTy, COBEpIIAEMYIO Ta30M NIpH
pacliupeHuu?

2.49. B pesyabrare ofpaTHMOro H30TepMHUECKOro (NpH
T=300 K) pactunpenus 531 r azora (N,) AaBjeHHe raza yMeHb-
waetest ot p;=20,0-10° I'la no p,==2,00-10° ITa. Onpenenurs:

a) paBory A, cosepliaeMyl0 [a3oM [pH pacIuMpPeHHH,

6) NosiyyaeMoe rasoM KOJHYEeCTBO TEILIOThI Q.

2.50. B pesysnnTaTe ofpareMoro aanabaTH4ecKOro paciii-
peniisi Temneparypa 1,00 xr azora (N,) noumxaercs na 20,0 K.
OnpenesuTb padoTy A, COBEpIIAEMYIO Fa30M IIPH pACIIHPEHHHE.
YdecTb, UTO KoJebaresbHble CTENEHH CBOGOIH MOJEKYJ a307a
IpH paccMaTpHUBaeMbIX TEMIIEpatypax He BO3GYKAAIOTCS.

2.58. Tenuit (He) maccwt m=321 r, HaxouBIUMHCA Tep-
BOHadasbHO npu TeMmneparype ¢=20°C W gaBienun p,=
=1,00.10% I1a, cKUMaOT afguabaTUYeCKH MO JABJEHHS py==
=1,00- 107 ITa, Cauras npoLece cxKaTHsA oOpaTUMbBIM, Onpeje-
JIHTB:

a) Temneparypy rasa T, B KOHHE CxKaTus,

6) patory A, coBepUIaeMylO TazoM,

B) BO CKOJIbKO Pa3 yMeHbLIHJCS 00BbeM rasa.

2.52. OnHoaTOMHBII Hjiea/bHBIH a3 coBepliaeT NpoLecC,
B Xofle KOTOPOro MoJsipHasi TEIIOeMKOCTb r'a3a oCTaercsl Io-
cToAHHOM # paBHO# */,R. UeMy paBeH noKa3ate/ib IOJHTPOMbL
7 3TOro npouecca?

78



2.53. Ten/oeMKOCTb HAeajbHOTO ra3a NPH HEKOTOPOM IIO-
JHTPONHYECKOM npouecce pasHa -C=Cy--0,1R, Hafitu 3na-
YeHHe TIO0KasaTe/s MOJUTPONBl A 3TOro MpoIecca,

2.54. MonspHasi TeMJOEMKOCTb HIeaTbHOro rasa (y=
=1,40) usMeHsieTcsl B XOle HEKOTOPOTO Iipoiecca Mo 3aKOHY
C=20,00-+-500/T (Tx/(Monb- K)).

a) SlBiasieTcA /M TOT IIPOUECC MOMHTPONHUECKHUM?

6) Haiitu pabory A, copepuiaeMyio MOJ€EM rasa NpH Ha-
rpepanun or T,=200 K no 7,=544 K.

2.55. MneanpHblfl ras coBepilaeT npoiecc, B Xoie KoTopo-
ro JasJjende p pacteT NPOMoPLHOHANLHO 00beMy V. dBasercs
JU 3TOT TNPOIeCC MOJHTPONHICCKHIM?

2.58. Ilnsi nponecca u3 sapaud 2.55 HaifTu: a) NoKasa-
TeJIb NOJUTPONL! 71, 0) MOJSIPHYIO Tel1o0eMKocTb C.

2.57. Boipasutb paory A,., coBepriaeMyio v MOASIMH HJe-
albHOrO0 rasa Npu NOJAUTPONMYECKOM Mpoilecce (¢ oKa3aTeneM
NOMUTPONLl 7), 4yepes TemnepaTypsl Ty ¥ T, HAYAJIbHOTO M
KOHEYHOTO COCTOSIHHUHL.

2.58. a) Harpepaercsl usiu oXJaxjaercss uJeanbHBId ras,
€CJIM OH paclIHpsieTcd N0 3aKoHy pV2=const?

6) KakoBa Mossipaasi TersoeMkocth C rasa npH 3TOM IIpo-
ecce?

2.59. Brpipasutb MOJSPHYIO TelsnoeMKocTb C HjiealbHOro
rasa Ipu [OJMUTPONHUYECKOM [IPollecCe Yepe3 MoKasaTesb
MOJUTPOTIEL # H OTHOIIEHHE TellJoeMKocTel 4.

2.60. Bocrnonb3oBaBiuchk oTBeToM INpeibAyiiedl 3aaauH,
olpele/uTh, IPH KAKHX 3HAdeHHAX MoKa3aTeJsd MOJUTPOILL /1
TelsioeMKocTh C upealbHOro rasa B Xoje IHOJIHTPONHYECKOro
mpouecca: a) NONOXKHTeNbHA, §) OTpHUATENbHA, B) paBHA
By, T) 0eCKOHEUHO BeJHKa.

2.61. B Xxoge HeKkoroporo MOJUTPOIHYECKOTO IIpouecca
ugeanbdsll ras (y=1,40) Gblr cxkatr or obwema V;=10,0 a
10 obweMa V;=5,00 a. Ilpu 3ToM naBseHHe BO3POCIO OT p, ==
=1000 rlla po p,=5000 rlla. Onpegnenuts:

a) mokasaTelb IMOJUTPOINLI 7,

§) MONAPHYIO TeIOeMKocTh C rasa Ais paccMaTpUdBaeMOro
npoLecca.

2.62. Onpenenutb MOJAPHYIO TENMI0eMKOCTe C (BBIPA3HThb
yepe3 R} njeassHoro rasa (y=1,40) B xone HOJHTPONHYECKOrO
nmpouecca ¢ HoKasaTeneM NOJHTPONE!, pasHeM: a) n=0,9,
6) n=0,99, B) n=0,999, r) n=1,1.

2.63. Jna wupeanpHOro rasa (y=1,40) HapucoBatbh MpH-
MepHBIE TpahUK 3aBHCHUMOCTH MOJAPHOH TeloeMKocTH C
NPH MOJUTPONHYECKOM IIPOIECCE OT IOKA3AaTeIsl MOJUTPOIIH 1.
OrMmeTuTh Ha rpadMKe acCHMIITOTH H XapaKTepHHE TOYKH,
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2.64. Waeanpuriii ras paciupsierc B Xo4e NOJHTPoNUYe-
cKoro mpouecca. IIpH KaKHX 3HAYEHHAX NOKasaressi MOJUTPO-
0Ll 7 TeMIleparypa rasa 6yJer: a) Bo3pactarh, 6) YMeHbIIATheo,
B) OCTaBarbcsl NOCTOAHHON?

2.65. Hekoropoe kommuecTBO mieanbHoro rasa (y=1,40)
pactupserca or V,=20,0 a1 go V,=>50,0 1 Tak, yto mpouecc
Ha auarpamme p, V umeer Bui npamoli aunuu. Hcexopaoe
Jasnenne p,=1000 rlla, xomeunoe p,=2000 rlla.

a) SIsnsiercsl sim mpolece MOTHTPONHYECKHM?

6) HafitTu kosnuyecTBO TEIIOTHI (), NOrVIONIAEMOE FasoM
B XOJe pacIIMpeHUs.

2.3. KuHeTHYecKass Teopus

2.2.66, CKONbKO MOMEKYJ1 v yaapsercd 3a 1 ¢ 06 1 M® cTeHKH
coCy/ia, B KOTOpoM Haxoantces asoT (N,) npu aapgaennn 1013 rlla
(1 arM) u Temmeparype 20 °C?

2.67. B chepuueckoM cocyle ¢ BHYTPEHHHM DajpdycoM
r=>5,00 cu comepxutcsa Bogopox (H,) mpu temneparype T=
=300 K u paBaenun p=1,00-10° Ila. CKOJIbKO MOJEKYJ v
yjapsierca O CTeHKH cocyja 3a 1 c?

2.68. OmnpegenuTh YHCIO U XapaKTep cremeded CBOGObI
MOJIEKYJI Fa3a, i KoToporo y pasuao: a) 1,67, 6) 1,40, ) 1,33,
r) 1,29, n) 1,17.

2.69. BriuucanTe MoJspHbie TenoeMkoctH Cy M Cp (BbI-
pasHTL HX uepes R), a TaKiKe OTHOIIEHHE 3THX TEMJI0eMKOCTel
v AJf HAeaJbHOrO rasa ¢ a) OfHOAaTOMHBLIMH MOJIEKyJaMH,
6) ABYXaTOMHBIMH JKECTKHMH MOJIEKYJaMH, B) JBYXATOMHBIMH
VIPYTHMH MOJIEKYJaMH, T) TPEXaTOMHBIMH 3KECTKHMH MoJe-
KyJaMH (aTOMbI KOTODBIX He JIEXAT Ha OJHOH NpsAMOil).

2.70. VI3 CKOAbKHUX aTOMOB COCTOAT MOJIEKYJHI rasa, ecsd
fpH «3aMOpaXKHUBaHUH» KoJebaTeJbHBEIX CTeleHel CBOGOABI Y
yBesnnynpBaercd B 1,20 pasa?

2.71. Hpu T=1,00-10* K y yeTHpexaTOMHBIX MOJIEKYJ He-
KOTOPOro H€aJbHOrO rasa OKAa3HBAIOTCA BO3OYKIEHHBIMH BCe
cTenedH cBoOOAL (BKJOuasi KoseGatesnbHbie), OnpejnenuTsb
BHYTPeHHI0I0 swepruio U, Mons rasa.

2.72. Cocyn manonueH aprouoM (Ar). Temmeparypa rasa
pasHa 0 °C. Cocy cnauasia ABHKETCA CO CKOPOCTHIO U==100 /¢,
3aTeM BHE3aMHO ocranaBiauBaetrcd. llpenebperas TermiootMe-
HOM MEXJY rasoM H CTeHKaMM COCyAa, OIPENe]HTb TeMIepa-
Typy ¢ rasa Iocjie OCTAHOBKH cOCyAa.

2.73. Cpeausis 3ueprusi MOJIEKYJ - OJHOATOMHOTO HIeaNb-
HOro rasa {e)=6,00.10~2 JIx. JlaBnenue rasa p=2,00X
X 10% Ia. Hafite yucio MoneKkya rasa B elHHHLE o0BeMa 1.
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2.4. PacnpepneiieHUN

2.74. Jana f(x) — QyHKUHA pacnpejeseHHs] BepOATHOCTEH
BeJiMuHHL X, HanHcars BeIpaxenue anas P (a<x<(b) — Bepo-
ATHOCTH TOTO, YTO 3HauYeHHe BEJHUHHLI X HAaXOAUTCS B HATEp-
Bane oOT a 1o b.

2.75. Janu f,(x) u f3(y) — OyuRUMH paclipeneneHHs Be-
POATHOCTEH JJIfl CTAaTHCTHYECKH HEe3aBHCHMBIX BEJIHUHH X H Y.
Hanucars Bopaxenne aiasa P (a,<lx<la,; b,<y<<by) — Be-
POATHOCTH TOTO, YTO 3HAYEHHE BeHYHHBI X HAXONHTCSA B HHTEP-
Ba/e OT a; 0 dp, a 3HAUCHHE BE/MUMHBI Y 3aKMOYEHO TpPH
3TOM B HHTepBase OT b, 10 b.,.

2.76. Ha puc. 2.9 npuBesieHs! rpadHKH YeTHIpEX pasJHYHbIX
(hyHKOHA paclpefe/ieHHst BEPOSITHOCTEH 3HaueHHH HEKOTOpOH

f(z) f(x) #(x) 4 f/i;

o Rpm——=
7@,
£

~-a g +ax 0 2a x -a 0 rax 0
J /4

Puc. 2.9

BeJqHUHHBl Xx. JlnA Kaxporo u3 rpadHkKoB HafTH KOHCTAHTY
A, TpH KOTOpOH GYHKUHA OKa3biBaeTcsi HOPMHPOBAHHOM.
3areM BLIYHCAHTL cpefHHe 3HaueHus x u x2 [as caywas a
BLIYHCJHTE Takxe {(|x|).

2.77. OyHKUHA paclpeAe/]eHHs] BEPOATHOCTEH BEJHYHHB X
uMeeT BHE f(x)=Ae— " 4nx?, rae A u o — Koucrautel. Ha-
nucaTh TpHOJMXEHHOe BblpaxKeHHe AJA BeposATHOCTH P
TOr0, YTO 3HayeHHe x OKaxercs B mpejenax or 7,9999 no
8,0001.

2.78. I'apMOHHMUeCKHH OCHHJJSTOP COBEpLIAeT KoJeGaHHs
c aMIVIMTYJA0H a. Macca ocuuansropa paBHa m, cOGCTBEHHAs
vyacrora o. Haith:

a) ¢yaxumio f(x)=dP,/dx pacnpeneneHHsi BepoATHOCTEH
3HauYeHUH KOOpJHMHATHl X OCIHJJIATOpA, _

6) cpenHee 3HaueHHe KOOPAMHATHL (X),

B) cpeiHee 3HaueHHe MORYy/s KoOpAHHATH {[x]),

I) cpejfHee 3HaueHHe KBajpara KOOpAHHATH (x?),

J) cpefHee 3HaueHHe noreﬂuuanbﬂon SHEPTHH OCLHJI/IATO-
pa (U).

2,79. Haiitu Temneparypy 7T, npH KOTOpOH CpeiHsAs KBaj-
patHupasi ckopocTb MonekyJa asora (N,) GoJblle cpepHeil
ckopocti Ha 50,0 M/c.
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2.80. Ilpn xako# rtemneparype T BO3AyXa CpelHHE CKO-
poctu Mmodsekys asora (N,) u kKuciopoga (O,) orauuaworcs
Ha 30,0 m/c?

2.81. TlpeoGpasoBarb dhyHKIHIO pacnpefeneHuss Makceen-

Ja, mepefiifd OT TNepeMeHHoll U K NMepeMeHHOH U=0/Uy,, e
— naubojiee BePOSTHAs CKOPOCTb MOJEKY.I.
2.82. B sanasiHHOM CTeKASIHHOM OaIoHe 3aKJIOUCH MOJb
O/IHOATOMHOrO0 M[JeaJbHOro rasa npu temleparype 7=293 K.
Kakoe KoaHuecTBO TEIJIOTHl (} HY’KHO COOOHIMTH rasy, 4YTOOHI
cpeanss CKOPOCTh €ro MOJEKYJ YBesqHuyHJjach Ha 1 9%°?

¥ 2.83. Boluucauts nanbosiee BEpPOSTIYIO, CPENHIOID H Cpel-
HEKBaJpPaTHUHYIO CKOPOCTH MOJeKyJs Kuciopoma (O,) ImpH
20 °C.

+42.84. Mosb asora (N,) HaxoAHTCs B paBHOBECHOM COCTOSI-
onn npu T=300 K. Uemy pasna:

a) CyMMa Xx-BbIX KOMIIOHEHT CKOpoctrell BCeX MOEKYa U,

6) cymMMa CKOpPOCTeHl BCEX MOJEKYJI DV,

B) cyMMa KBaJpaTtoB CKopocTefl BceX MOJEKY.J Z.vz,

r) cymMMma MomyJsell CKOpocTedl BCEX MOJIEKYJl Z‘,v?

+ 2.85. Halitu cpenHee 3HaueHHe MOJYJsl X-BOH KOMIIOHeH-
THI CKOPOCTH MOJIEKYJ Tra3a, HaXOAsIIEerocss B pPaBHOBECHOM
COCTOSIHMHM TIpH TeMmIeparype 7. Macca MogekyJsbl paBHa .

2.86. Haiitu cymmy Moaysefi HMIYJAbCOB MOJEKYJ, CO-
nepxainuxcsi B Mose asora (N,), mpu temneparype 20 °C.

2.87. Onpenennrb, HCXOAS M3 KJAaCCHUECKHX IIpejcTaBJe-
HHi, CPeIHEKBAJPAaTHUHYI YIJIOBYI0 cKopocth V <w®> Bpa-
weHnsl Mosieky. asora (N,) npu T=300 K. Paccrosinue mexay
sapaMH MosekyJbl [=3,7-10710 M,

8 2.88. Hekoropblfi ra3z HaxojuTcsi B PABHOBECHOM COCTOSI-
nuu. Kakofi npomedT MoJeKysn rasza o6/Jafilaer CKOPOCTSIMH,
OTJIHYHBIMH OT HanGosiee BepoATHON He Gosiee yeM Ha 1 %?

2.89. Hanucarb BeIpaxenue, ONpefeasiollee OTHOCHTE/b-
HyW J0JIO 1| MOJeKYJ rasa, of/JafamiliX CKOPOCTSIMH, Tpe-
BBILIAICHIUMH HanGosiee BEPOSITHYIO CKOPOCTh.

2.90. Cpenpusisi s”eprus Momeky.n renus (He) (e)=
=3,92-10"2 JIx. Omnpeenurb CpPeiHIO0 CKOpocTh {v) Mo-
JIGKYJ1 TeJHsl NpPH TexX JKe YCIOBHSIX.

2.91. Asor (N,) HaxoIHTCA B PaBHOBECHOM COCTOSIHHH TIpH
T=421 K.

1. Ha#itn Hau6oJjee BEpOATHYI0 CKOPOCTh MOJEKYJ Ugep.

2. Onpepenuth OTHOCHTEAbHOE uKca0 AN/N MoJekyJ1, cKo-
POCTH KOTOPBIX 3aK/AI0UeHH B Ipefeax: a) or 499,9 no 500,1 m/c,
6) or 249,9 no 250,1 M/c, B) or 749,9 no 750,1 m/c, r) oT 999,9
no 1000,1 wM/c. : :
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2.92. Ha puc. 2.10 nan rpaduk 3aBHCHMOCTH TJOTHOCTH
7 MOJIeKyJl BO3JyXa OT BBHICOTHl A HaA MOBEPXHOCTHI0 3eMiri,
Kaxofi c¢MbIc HMeeT 3alITpHXOBaHHasg IIQMIAAL?

€2.93. MoseKyJIBl HJeaJbHOTO T'a3a HaxXoNsTCsl B paBHOBe-
CHH B LEHTPA/ILHO-CHMMETDHYHOM CHJIOBOM TOJE, TaK YTO MO-
TeHLHA/NbHAS SHEPTHS OTAEIBHOH MO-
JIEKYJbl HMeeT BHJI &,==&,(r). Ha-
nucars BeIpaxenue aasi dN, — uu-
¢1a MOJIeKYJ, paccTOsIHUSI KOTOPBLIX
OT CHJIOBOTO LieHTpa JeXar B HH-
TepBase or r Ao r-+dr. HaBectho,
YTO IVIOTHOCTh MOJIEKYJ Ha paccro-
SIHMH ry, paBHA 7. P, 2.10

2.94. B onmite, NocpefcTBOM KO- '
toporo Ileppen onpenenus mHocrosiunylo Asoragpo N4, Hc-
N0/h30Bajach B3BECh IIapuKos rymmaryra (p=1,254 r/cn?)
B Boje. Temmeparypa B3secu pasusiiach 20 °C. Pauuyc ma-
pukoB r=0,212 mMxm. [lpu nepememenun TyGyca MUKPOCKONa
Ha Ah=30 MM’ YMcl0 IAapUKOB, HabJOAaBLUIMXCS B MHKpO-
cKol, uameHsioch B 2,1 pasa. Hcxonsi u3 3THX JaHHHX,
HaltH Ng4.

2.95. Cumrass arMochepy H3OoTepMHYECKOH, a YCKOpeHHe
cBOGOJHEOro NajieHHsl He 3aBHCSLUIMM OT BBHICOTHI, BBIYHCJHTD
naBJeHHe a) Ha BhicoTe 5 KM, 6) Ha Beicore 10 KM, B) B Iuaxte
na ray6une 2 kM., Pacuer npoussects s 7=293 K. JlaB/enne
Ha YPOBHe MOpsi NPHHSTEL PABHBIM pg.

. B3y noBepxHocTH 3eMJH OTHOILEHHe OCBEMHBIX
KoHIeHTpanuit kicaopona (O,) u asora (N,) B BO3IYXe 1),=
=20,95/78,08=0,268. Tlonarasi temmeparypy armocdepsl Iie
saBucsiineil or BeIcOTEl M paBHoH 0 °C, olpejejHTb 3TO OTHO-
meHge v Ha Beicote =10 &M.

2.97\ YcraHoBJeHHAs BEPTHKaJbHO 3aKpniTasg ¢ OBOHX
KOHIOB~ TpyGa HalonHeHa rasoofpasuem kucaopogoMm (O,).
Bricora tpy6st 1=200 M, o6pem V=200 1. Crenxu TpyOH HMe-
10T BCiOJy ofdHakKoBYio Temmneparypy T=293 K. JlaBmaenue
rasa BHYTpH TPYyOBl, BOJH3H €€ OCHOBAHHS DPAaBHO po==
=],00-10% Ila. Onpefenurs:

a) nmapJjeHde p B TpyGe BOJMH3H ee BepXHEro KOHIA,

6) konuuectBO N MOJEKY/ KHCIOPOJa, COAEPIKAUIUXCS B
TpYyOe.

2.98. 1. Ilonaras TeMneparypy BO3ZyXa H YCKOpEHHE CBO-
GonHoro mNajfeHHs] He 3aBUCAUIHMH OT BBICOTH, ONDPEJIEJHTD,
Ha KaKofi BricoTe A Haj YpoBHeM Mopsl IJIOTHOCTb Bo3JAyXa
MeHbllle CBOETO 3HaYeHHs Ha ypoBHe Mops: a) B 2 pasa, 6) B e
pas. Temmeparypy Bo3ayxa mnonoxutb pasHoit 0 °C.
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2. Tlonyuus pesynbTaThl, yOEAUTLCA B AONYCTAMOCTH NPen-
TOJIOKEHHUS - 0 HE3aBUCUMOCTH g oT h. [laa 3Toro oueHuth 1O
nonyueHHoi B 3apade 1.242 dopMyne, Ha CKOJLKO NMPOIEHTOB
OTJIHYaeTcs Ha HafJEHHBIX BBHICOTAaX YCKOpEHHE CBOBGOXHOIO
naJleHHs OT CBOETo 3Ha4YeHHsd g Ha YpOBHE MOpA.

2.99. 3akpuitas ¢ opHoro xonma tpy6a el [=1,00 M
BpallaeTcss BOKPYT MEPNeHAHKYJNSApHOH K Hell BepTHKAaJbHOH
OCH, TPOXOAslled Yepe3 OTKDHITHIA KOHel TPYOBI, C YrJI0BOR
cKopocThio »=62,8 pan/c. JlapjeHue OKpy:Kalomero Bo3 yXa
Po=1,00.10° Ila, teanmeparypa ¢=20 °C. Halitn nasienue p
Bozllyxa B TPY6e BOJIM3H 3aKpLITOrO KOHLA.

2.100. HMneerca N 4acTil, 3HEPTUA KOTOPLIX MOXKET INPH-
HUMAaTh JIHIIL JABa 3Havyenus E; U E,. YacTuuwl HaxoadTcd B
DAaBHOBECHOM COCTOSHHH Tpu Temneparype 7. Hemy paBHa
cyMMapHasi 9Heprust £ Bcex YacTHIL B 3TOM COCTOSTHHH?

2.5, Zurponus

2.101. B cocyne conep:katcsa nATb MOJIEKYJI.

a) Kakum gncsom crnocofos MOTyT GBITHL paclipefie/enbl 3TH
MOJIEKYJIbI MEXAY JeBOH 4 NpaBoH MOJOBHHAMH cOCYyza?

6) Uemy paBno 2 (0, 5) — 4uc/10 cnocoGOB OCYLUIECTBAEHHH
TAaKOro paclpese/eHus, NpH KOTOPOM Bce MATb MOJIEKYJ OKa-
3hIBAlOTCSl B IIPABOH IOJOBHHe cocyna? KakoBa BepOSITHOCTb
P (0, 5) Takoro CoCTOSIHHA?

B) Uemy pasro € (1, 4) — uuca0 cnoco6oB 0OCyLIeCTBIEHHA
TAKOTO pacnpelleieHusi, NPH KOTOPOM B JIeBOH MOJIOBHHE
cocyJa OKasblBaeTcs OfiHa MOJIEKyJa, a B NpaBoii — YeTspe?
KakoBa BeposatHocts P (1, 4) Takoro coCTOSHHA?

r) Yemy paBHo © (2, 3)? Kakosa BeposartHocts P (2, 8)
TaKOro COCTOSHHA?

2.102. Kak Bener cebs CTaTHCTHYECKHH Bec £2 COCTOSTHHA
HEKOTOPO!H TEePMOAMHAMUYECKOH CHCTEeMBI NpPH NPOTEKaHHH
obpatumoro apuabaTHYecKoro npouecca?

2.103. Hexoropaa TepMOBHHAMHYecKas CHCTeMa Nepellia
U3 coctosiHusa | B cocrosHue 2. CTaTHCTHYECKHH BeC BTODOTro
COCTOSIHHA MPEBOCXORUT CTATHCTHUYECKHH BeC MePBOro COCTOA-
HES B m=2 pada. YUemy paBHO NpHupalleHHe 3HTPOIUH CH-
ereMBl AS;,?

2.104. CraTuCTHYeCKHH BeC COCTOSIHMA HEeKOTOpOH MacChi
rasa paBeH Q. Onpene/uTh CTaTHCTHYECKHUH Bec {2, COCTOSTHUSA
B 17 pa3 Gospllel Maccel TOro Xe raza. Temneparypa M AaB-
JieHHe rasa B 0OOMX cJydasiX ONUHAKOBEIL

2.105. CratHcTHYeCKHH Bec £ HEKOTOPOIO COCTOSIHHSA Tep-
MOJHHaMHUYecKoH cHcTeMul paseH: a) 1,00 1019%, 6) 5,00 1010%,
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UeMy paBHa 3HTpOmHS S CHCTEMBI B 3TOM cocrostnHu? Hemy
paBHA N0 MOPAAKY BE/HYHHEI OTHOCHTe/NbHAs PA3HOCTH SHT-
poruit AS/S nas ciaydaeB a) u 6)?
2.106. Jlorapudm N! MOXHO BBIYHCIUTD N0 NPUOGIHKEHHOH
dopmyne Crupaunra:
InN!'=NInN—N +7/,1n(2nN).

OtHocuTeNbHAs MOTPellHOCTh, JaBaemasi 3Toil  QopmyJoil,
y6biBaer ¢ yBesnuuenueM N. CpaBHUTH TouHble 3HaueHHA In N
CO 3HAYEHHAMHM, BHIUHCIEHHHIMH 10 ¢opMyne CrupanHra
ana: a) N=5, 6) N=10.

2.107. B cratucTHYecKoll (u3uKe NpeHeGperawr TPEThHM
uieHoM B Qopmyne Crupauura (cM. sagauy 2.106) u nona-
raipT, 4YTOo

InN'! ~=NInN—N.

OnpeneauTb OTHOCHTEJNBHYIO [OTPEIIHOCTb, KOTOpad MoJy-
qaeTcsl mpu ToM ana: a) N=>5, 6) N=10, B) N=20, r) N==30,
a0 N=100. Ina N>20 B xauectse Tounoro sHadenus In NI
IPpUHATE 3HaueHHe, BBIYHUC/IEHHOe [0 TpeXwieHHOH ¢opMye
Crupnunra, npuseneHHo#t B 3agaue 2.106.

2.108. OueHutb Anf rasa, HaXOAAIIEroCs NMPH HOPMaJbHBIX
yoaoBuax (p=1,013.10° Ila, T=273 K), nuneliusie pasmeprl
[ obvema AV={3, npuxopfmerocs B CPEIHEM HA YHCJIO MOJIe-
Kya AN=10%

2.109. Dutponus moaa Bogopoza (H,) npu temneparype
25 °C u pasnenun 1,013-105 Ila (I atm) paBHa Sy=
=130 JIx/(Moab- K). Onpeaenmb CTATHCTHYECKHH BeC Q:

a) OJHOTC MOJS;

6) ABYX MoJjell BOAOpOAA IPH YKa3aHHBIX YCJIOBHSIX.

2.110. OnpeneauTb, BO CKOJBKO pa3 YBeJIHYHBAaercs cCra-
THCTHYECKHH Bec €2 MOJIsI BOAM NPH NEPeXofie ee U3 KHAKOTO
B rasoo6pasHoe cocTosiHHe NpH TeMneparype 100 °C.

2.111. Kaxk Bemer ceGfA 3HTPOINHA TepMOIHHAMHYECKOH
CHCTEMBI NIPH ajnuabaTHYeCcKOM Ipolecce?

2.112. Moxer Jii Bo3pacTarb SHTPONHSI CHCTEMHL B XOfe
npoiuecca, IPH KOTOPOM CHCTEMA OTAAeT TeIO BHelHeH cpeje?

2.113. Hekoropulil ras nepexoiut u3 cocrosHus 1 B co-
CTOSIHHE 2 [OCPEACTBOM o6paTHMoro afnabaTUyecKkoro IMpo-
gecca. MozKeT Jin 3ToT ra3 mepedTH H3 CoCTOsIHMA | B COCTOS-
HUe 2 TIOCPeIcTBOM HeoGpPaTHMOrO ajuabaTHyecKkoro Impo-
necca?

2.114. Ha puc. 2.11 nsobpaxeHH jAB€ H303HTPONBI AJIS
OAHON U TOH Ke Macchl HAeaJbHOro rasa. Kaxasa U3 3HTpOIHI
6osbiue?
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2.115, H3ob6pasutb Aasi HAEAJBHOrO rasa rpapuku Hso-
TepMHYecKors M ainabaTHYecKoro INPOLECCOB Ha JHarpamme
U, S.

2.116. Uso6pasurh misl uiealbHOro rasa npHMepHble rpa-
(hUKH H30TEPMHUYECKOro, H30XOPHYECKOrs, H300apHYECKOrO H
aguabaTHUecKoro HPoOIeccoB Ha guarpamme: a) 7, S; 6) V, S;
) B) p, S. durponuio S OTKIAALIBATL 10 OCH
£ a6enuce. I'papuku H3o6pasurb UPOXOAS-
[IMMH Yepe3 o6ILYI0 JMJs HHX TOUKY.

2.117. Kak Bezer ce6s 3HTpONHs B
Xole KaxJoro U3 IpoueccoB, H3cOparkeH-
HEIX Ha pHC. 2.4 (oM. 3ajauy 2.29)?

Sy 2.118. Mszobpasurs Aasg uAeaNbHOIO
“~ .- rasa npuMepHele rpapHKH H30XOPHUUECKO-
ro, ¥306apHUeCKOrg, H30TEPMHUYECKOro H
Y ajnabaTH4ecKoro MpOLECCOB HA JAHarpam-
Pre. 2.11 me: a} S, T; 6) S, V; B) S, p. DduTpoOmuio
S oTkJaapBaTh o ocH opauHar. Mcxon-

HOH Jnsl BceX rpadukoB NPUEATH OOULYIO TOUKY.

2.119. Hexoropoe KoinuecTBo rasa nepexoiuT H3 paBHO-
BECHOI'0 COCTOSIHMSI 1 B paBHOBecHOe COCTOSHHE 2 NOCpPEACT-
BOM: a) OODATHMOTO ajHabaTHUecKOro Ipolecca, 0) HeKO-
TOPOrs HeOGpaTHMOro npouecca. HauanbHoe M KOHEUHOE CO-
CTOSIHMS rasa JJs o60HX [pOIECCOB OAHHAKOBEL

1. Hemy paBuno mpupamenue suTponuu rasa AS B 06oux
caydasix?

2. Moxer JM BTOpOH mnpoiecc GbITH Takxke ajauabaTuue-
CKHUM?

£ [ P '
\
20
23
Y
\\\ 'l
J 3
7 ) o 14 g |4
Puc. 2.12 Pue, 2.13

2.120. Ha puc. 2.12 usobpakeH mpouecc,.CoBepIIaeMbIi
HEKOTOPLIM KOJHMYeCTBOM HjeatbHOro rasa. MsBecrdo, u9ro
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npupaiienne suTponuu AS;, B Xofle nporuecca /—2 ornHYaerca
OT NpHpalleHus 3HTponHH AS,; B Xoje nporecca 2—3 TOJNBKO
3HaKoM. UTo MOXHO CKa3aTb O COCTOSHHAX [ H J?

2.121. Ha puc. 2.13 nsobpaxen nponecc /—2—3, nepe-
BOJSIIMEA HJeaJbHBIA ra3 U3 cocTosiHUs I B coctosiHue 3. [Ipo-
necc /—2 ofparuM, npouecc 2—3 neoGpatum. CocrosHus [
u 3 Jexar Ha onHoll aguaGare. [Ipouecc /—2 usoTepMHUecKHH;
on nporexaeT npy 7=300 K u conpopoxjiaercs cosepiuenneM
rasom pabotel A;,=3,00 Jx. Uemy paBHO NpHpAUIEHHE H-
TponuH AS,; B Xole mpoltecca 2—3?

2.122. B Herotopoll TemnepaTypHOH O6JacTH 3SHTDPOINHS
TepMOJUHAMHUYECKOH CHCTEMBbI H3MeHsleTcsl C TemIleparypo
no sakony: S=a-+bT, rie a — xoucranra, b=>5,00 Txk/K>2
Kakoe koguuecTBO TeIVIOTHl (@ NOJyuaeT cHcTeMa NpH ofpa-
THMOM HarpeBaHud B 3To# obaactu or 7;=290 K go T.=
=310 K?

2.123. MoJ/ib 0JHOAaTOMHOTO HZ€AJBHOIO rasa Harpesaercs
obparumo or T7;=300 K go T,=400 K. B npouecce Harpe-
BaHHS [JaBJieHHE Ta3a u3MeHsIeTcst ¢ TeMIepaTypod o 3a-
KOoHy p=p, exp(aT), rge a=1,00.-10"2 K~!. Onpenenuts
KOJIH4eCTBO TeIlJIOTHl (J, TMosyyeHHOe rasoM IIPHM HarpeBaHwi,

y/
K
5001~~~
|
t
J00 f= =k !
. I ! 3
400 700 5, 8ufK ] Y
Puc. 2.14 Puc. 2.15

2.124. Kpyrosoii npouecc Ha guarpamme 7', S nzobpaxaercs
JJIMNCOM, IOKasaHHBIM Ha puc. 2.14. Mcnoabsys paHHbLe,
npuBejJeHHble HA PHCYHKE, OnpefeauTb padory A, coBepiua-
eMyI0 paboyuM TeTOM 32 HHKJ.

2.125. Durponus 1 r asora npu temneparype 25 °C u jgap-
Jgeann 1,00-10% Ila pasHa S;=6,84 JIx/(r-K). Onpenenurn
3HTpONHIO 2 T asoTa npu Ttemmeparype 100 °C u JaBjeHHH
2,00-10% Ila.

2.126. DuTponua MOJs KHCJOPOAA IpH TeMmIleparype 25 °C
u pasjennu 1,00-10° Ila paBHa S;=204,8 HOx/(moab-K).
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B pesyJ/ibTare H30TEPMHYECKOrO pacUIHPeHHs oGbem, 3aHHMa-
eMblii Ta3oM, YBeJHUH/Cs B JBa pasza. OIpefesquTh SHTPONHIO
S, KHCJA0pOAa B KOHEYHOM COCTOSTHHH.

2.127. Hafitu npupaienue autponuu AS,, MO ogHOaTOM-
HOTO HjieabHOrO Tasza Npu Harpepauuu ero ot 0 go 273 °C
B cay4ae, eclH HarpeBaHHe INPOHCXOJIHUT:

a) NpH NOCTOSHHOM ofbeMe,

6) TIPH IOCTOSTHHOM JAaBJEHHH.

2.128. HMpeanvHull ras, paclHpssch H30TeprUYeckH (NIpH
T=400 K), coBepiuaer padoty A=2800 . YUTo npoucxoaur
NpH STOM C 3HTponued rasza?

2.129. B xoze oOpaTHMOro H30TEDMIIUECKOro Mpolecca,
IipoTekamouiero npH temneparype T=350 K, Teno coepuiaer
pabory A=80 [k, a BHYTpeHHsS 3Heprus Teja NoOJydaer
npupamenne AU==7,5 JIx. HUro TpoHcxomuT c 3HTponHeil
Tena?

2.130. WpeanbHulii ras, pacHigpsifichk H30TEDMHUYECKH MPH
TeMmnepatype 7, NepeXOIUT U3 COCTOAHHMA [ B COCTOSIHHE 2
(puc. 2.15). CocrosiHue [ nexuT Ha azxuabare, oTBevaiollell
SHTPONUH §;, cocTosiHMe 2 — Ha ajuabare, OTBedatollel
sutponun S,. Kakyio paBory A cosepiaer raz B xoje mpo-
uecca?

2.131. Haittu npupamenue sutponuu AS npu npespalieHuy
maccwl m=200 r nbJa, HAXOOMBUIEroCs [PH TeMneparype i, =
=—-10,7 °C, B Bomy npu ¢,=0 °C. TenaoeMKocThb Jbja CYH-
TaTh He 3aBHCfIEeH OT TemmnepaTtypel. TemmnepaTtypy n/aeJe-
HUSl NpUHATH paBHoi 273 K.

2.132. Hafitu npupamende sutponud AS npu KoHpeHCcalHH
maccel m==1,00 Xr napa, HaxouBIlerocsi NpH TeMIepaType
t,=100 °C, B BOmy 4 NOCJHEIYIOUIEM OXJaXKACHHH BOABI JO
temneparypsl £,=20 °C. TennoeMKOCTb BOAH CYHTaTh He
3aBHcsel oT Temneparyprl. KoHAeHcauHsi NPOHCXCAUT NpH
JAaBJeHHH, paBHoM | atm.

2.133. B orpaHnveHHoM HHTepBaje Temleparyp Npupalle-
HHe SHTPONUH HEKOTOPOro BEUIECTBA OKAa3hlBAETCs MPONOPIHO-
HaJbHBIM Npupamendio Ttemnepatypr: AS=aAT. Kak 3a-
BHCHT OT TeMNnepaTypHl TelJoeMkocTh C BelIeCTBA B TOM e
HHTEpBaje?

2.134. TennoeMKoOCTh TeJ C NPOCTBIMH KPHCTANAJHYECKHMU
pelieTKaMH H3MeHseTcs1 BOGAH3H abCOMIOTHOTO HYJsI MO 3a-
Kony: C=aT?, rae a — xoucrtanta. OnpelenHTh 3HTPONHIO
S Tena npH 3THX YCJOBHSX.

2.135. Hajttu 3aBHCHMOCTBH 3HTPONHH Sy MOJs HA€aMhb-
Horo rasa (y — H3BecTHO) oT ofbema V, Aas npouecca, npH
KOTOpDOM JlaBJIeHHEe Trasa TpONOpLUHOHAJLHO €ro obbemy.
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V 2.136. Mone upeanbHoro rasza (y=1,40) cosepmaer oG-
paTtumblii npouecc, B XOfe KOTOPOrO IHTPONHsI rasa H3Me-
HSeTCA NpPONOPUHOHANbHO TepPMOAHHAMHYECKOH Temmeparype.
B pesyabTarte npouecca BHYTPeHHsIsl SHEPTHUSA rasa U3MeHseTCs
or U,=6,00 k[Ix/moans g0 U,=7,00 k[lx/Monb, SHTpONUH
B ucxogHoM coctostHuH S;=200 [I;x/(monb-K). Hafitu pa-
60Ty A, coBepmiaeMylo razom B Xoje [pouecca.

© 2,137, 1,000 r Kucaoposa NepBOHAYAALHO 3dKJIOUEH B
oox)eme V,=0,200 1 nox gasaeuneM p,=500 Ila. 3artem ras
pacmipiuicsa, B pesyJbTaTe uyero o0beM rasa crajJ PaBHBIM
V,=0,500 71, a naBnenue — paBHbIM p,=200 Ila. Cuuras
ras Hi€ajbHBIM, ONpPEAe/HTD:

a) mpupaleHHe 3HTponuu rasa AS,

6) TpupallleHne BHyTpenHeil sueprun rasza AU.
/ 2.138. Cocyn pasjiesiet HA JiBe paBHbIe Y4CTH MePeropofKoii
C 3aKphIThIM NMpoSKOH oTBepcTHeM. B ofHOH H3 HONOBHH CO-
CY/li: COAEPIKHUTCS MOAb HAeadbHOTO rasa, B IPYroil NojoBHHE
cocyjia — BakyyM. [Ipo6Gky ypansior, H ras paCHpOCTpaHHGTCH
Ha Bechb o6meM. Cynras npouecc aauada-
THYECKHM, ONPENeNHTh:

a) npHpauleHue BHYTpeHHeH >Hep-
ruu raza AU,

6) npupamenye 3HTponuu rasa AS,,.

2.139. JlokasaTb, 4TO BHYTPEHHSS
sHeprus U, sutponusa S u cBoboanas
sHeprus F cMecH JABYX HJeasibHBIX.
rasoB PaBHLI CYMME COOTBETCTBYIOUIHX Puc. 2.16
BeJHYUT OTAENbHbIX KOMIIOHEHT cMe-
cu. C 3Toll uenblo PaccMOTPETh MPOIECC pasiesneHHsl cMe-
CH, cofepxalled v; MOJed KOMIOHeHTbl [/ U v, MoJjed
KoMmroHeHTt 2. IloMecTHTh cMeck B cocyl, COCTOSIIMH U3
JIBYX BCTaBJIEHHLIX JPYr B Jpyra COCYA0OB OIMHAKOBOI'O 00b-
ema V (puc. 2.16). [1Ho cocyna / cBoSGoAHO NpomycKaeT MoJe-
Kyael 2 U HelpoHHLaemo Ans MoJexkyn . Kpeiika cocyna 2
CBOGOJHO MpONYCKaeT MOJEKYJbl | H HelNpoHHnaeMma s
Monekys 2. BHauane cocynbl NMOJHOCTLIO BABMHYTH JPYT B
Jpyra ¥ B HX ofuweM ofbeme V copep:kurca rasoeas CMech.
Crenku cocyfioB He MponyckaoT Temno. QueHb MeNJIeHHO
BHIZBHTasl cocyh 2 M3 cocyla /, MOXKHO OCYIIECTBHTh ofpa-
THMOe ajuabaTHyecKoe pasjejeHne KOMIOHeHT. Tpebyercs
JoKaszath, 4To U, S ¥ F cHcTeMB! NPH 5TOM He H3MEHSIOTCS.
Tem cambiM OyJeT A0Ka3aHo BhICK43aHHOE BHayane yTBEpMK-
JeHue.

2.140. Uwmeerca cocyn, pasjeneHHbd neperopom{ou Ha
IBe yacTH. B omHol M3 HUX HaXOAUTCA v, MoJell ofHOro rasa,
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B Jpyroél — v, moJell jApyroro rasa. O6a rasa HieanbHLIE.
Temnepatypa H paB/iende o0OHX ra3oB OfHHaKoBbl. Ilepero-
poIKy yOHpawoT ¥ ras3bl IIONTHOCTHIO ITlepeMemnHBaioTesi. Boc-
NO/Ib30BABINHCh Pe3yJbTaTOM Npeabinyulel 3anauu, HalTH
npupaiienie suTponHu AS.

2.141. Peumre zanady 2.140, paccMmorpeB HaoTepMy4e-
CKHil Mpornecc pasAeneHHs CMecH MOCPeACTBOM MepeMelieHHst
JIBYX TNEPeropofoK, OfHA H3 KOTO-

Rl i 1 | puix csoSoaHO mpomyckaer MofeKy-
! n i | Jibl / M HenmpoHHIaeMa AJISI MOJEKYJ
~—f4 203 ) 2eas—=| 2, Jpyrast cBOOOAHO IpOIyCcKaeT Mo-
! " ! | JeKysbl 2 M HelpOHHHIAeMa sl MO-
! n !} gexkya I. llepBonauanbHo nepsas

Puc. 2.17 Teperopoiika TOMEINASTCA Y JeBOro

JHa cocyja, BTOpas — y MOpPaBoro

(pue. 2.17). 3arem meperopojku Ime-
peMemarnTcs MoouePealio B NoJA0KEHHe, NPH KOTOPOM J23/e-
HHMe B OOCHX YacTAX cocyja 6yIeT OXHHAKOBBHIM,

2.142. Tlpu =25 °C u p=1013 rlla aurponns Mona agora
pasua 192 dx/(mons- K}, a mosst Kucaopoza 205 JLxk/(Moan. K).
Ilonaras, 4to B BO3AyXe Ha OIHY MOJEKYJy KHCAODOJAA MpPH-
XORMTCS] YeThIpe MOJEKYJbI 230Ta, U NIpeHedperasl 0CTaJbHbIMH
KOMIIOHEHTAMH Bo3JAyxa, HafiT:

a) suTponHo S, Moas Bosgyxa mpu 25 °C,

) sapucuMocTs S, 0T T B of1acTd TeMnepaTyp, B KOToPOIl
BO31YX IOIYHHSETCA 3aKOHAM HAEAJBHOTO Tasa.

B ofioux cayuaax p=1013 rlla.

. 2,143, Temnepatypa B xomHaTe o6vema V==50,0 m® nox-
Hsaaack ot 15,0 1o 20,0 °C. Hcrnoab3oBaB pe3yabrar npepiay-
melt s3ajayd, ONpeleauTh NpHpalleHHe SHTPonHH AS BosKyXa,
colep:amierocst B KoMHare. ATMocdepHoe [1aBieHHe Mpel-
nosiaraeTcsl HeusMexHoiM U pasHeiv p=1013 rl]a.

2.144. Hexoropeiil HpeanbuBil raz coBepillaeT NPH TeM-
neparype T=300 K obpatumbili u30TepMuUUYeCKHH MOpolecc,
B XOJI€ KOTOPOro Hall ra3oM coBepiiaercs padora A’ =—900 JIxk.
Haitt npupamenne saTponun AS H npupameHne cBoGOnHOH
sHepru¥ AF rasa.

2.145. Ilepexol HeKOTOPOH TepMONHHAMHYECKOH CHCTEME!
M3 DPaBHOBECHOro COCTOSIHHSL 1 B PABHOBECHOE COCTOSHHE 2
COTIPOBOXKIAETCA TIONyYeHHeM KOJHYEeCTBA TEMJOTHI Q K mpH-
paiieHneM ceoGogHol snepruu AF. Temneparypa U 3HTpORHS
u3MeHs0TeA oT 3Havenui Ty, Sy ao Ty, S, Kakyro pa6ory A
COBEpINAeT MPH 3TOM CHCTEMaP?

2.146. B pesyJbrare obpatiMoro agHaGaTHHYECKOro pac-
IIHpeHHA TeMllepaTypa MOJs OXHOATOMHOTO HeaJbHOTO Tasa
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nonuxkaerca Ha AT=10,0 K. OSurpomus raza S,=
=20,0 Ix/ (mMone- K). Haliti npupammenue cBo60aH0#H HEPrHH
rasa AF,.

2.147. Hafitu npupaiiente cBoGogHoll sHeprun rasa AF B
Xoge mpouecca [—2, onucanHoro B 3agaue 2,130.

2.6, Uuraz

2.148. MpneaybHBIH Ta3 COBEPIIACT LMK/, COCTOMIUIUE H3
JABYX H30TePM H JABYX usoxop (puc. 2.18).

l. Kak Beser ce0a: a) BHYTPEHHAA 3HEPrus, 6) SHTPONUA
Ha PA3JHYHBEIX YYacTKaX IHUK/IaP

2. Ha Kakux yyactkax: a) coeplnaemas rasoM paGora 4,
6) Mosyyaemoe rasoM KOJHUYECTBO TEILJIOTHL Q GoJblie (MeHb-
we) Hyaa?

2,149. MpeanpHbBlf ras coBepiiaer IUKJ, COCTOAMHH H3
JABYyX amuabaT u JAByX uzobap (puc. 2.19).

£ /
Ay 2
; :
\
5 .4 7
g v 0 TV,
Puc. 2.18 ) Pue. 2.19

1. Kak Bemer ceGa: a) BHYTPEHHASA 3HeprHs, G) SHTPORHS
Ha PAas3/HYHbIX yYdcTKaX LHKJaP

2. Ha kakux yuvacTkax: a) coBepliaemas rasom pabora A4,
6) MoJyyaeMoe rasoM KOJHUECTBO TEMJIOThH Q Gosibiue (MeHbIe)
HyJad?

2.150. Uzo0pasuth Ha guarpamme T, V coBepruaeMbiii nue-
albHBIM Fa30M IMKJ, COCTOAUHE M3: a) ABYX H30TepM H ABYX
usobap, 6) AByx H3obap H JABYX H30XOp.

2.151. M3zobpasurs Ha pguarpamme 7', p coBeplIaeMbIH
HZeaNbHBIM T'a30M LMK, COCTOAMMN H3: a) IBYX H30TEPM H
JIBYX H3oxop, 6) IBYX H30XOp W ABYX u300ap.

2.152. Nso6pasurh Ha guarpamme T, S coeplllaeMbiil Hjie-
aJlbHLIM Ta30M LMK/, COCTOAUIHH M3 JBYX H300ap U JBYX H30-
X0p. .
g1



2.153. Kpyrosoii npouecc COCTOHT M3 H30TepMbI, aaHabarhi
H JByX u3oBap (puc. 2.20). M306pasuTh 3TOT npouecc Ha JHA-
rpaume T, S.

2.154. B xone uukaa Kapuo pabouee BelecTBO IoJqydaer
OT Harpesarensi KonHuectso Temiothl Q=300 kx. Temme-
paTtypbl HarpeBare/si H XOJONUIbHUKA PaBHBI COOTBETCTBEHHO
T,==450 K n T;=280 K. Onpenenuts pabory A, coBepluaeMyo
paboyxM BellecTBOM 3a UMK/

Y,
. 0y
2} (o 7
g_.
48
NS < .
J 4 1T %
0 ]
¢ v 20 2 22 25 ¥
Prc. 2.20 Puc. 2.21

2.185. Ha puc. 2.21 u3o6paxen Ha auarpamme p, V IHKJ
Kapuo pna upeanpHOro rasa. Kakasi H3 3alITpUXOBaHHBIX
maomwanefi — [ uan Il — Goabme?

2.156. Ha puc. 2.22 norasan uuka Kapno. PaGouum

BELIECTBOM CJAYKHT JIBYXaTOMHHIA uaeasbHbfi ra3. O6wem ra-
3aB cocroAHuAX [ H 2 paBen coorBercTBen#o Vi=1,00-10"2m°
n V,=2,00-10"% m3. PaGora, cosepiiaemasi 3a wukj, A=
=7,2 klx. Bpouncaure pa6ory A,;, coBepliaemyio rasom
B xole mnpouecca 4—I1. KosebarenbHnas creneHb CBOGOJH
MOJIEKYJ He Bo30yKIaeTcd.
\/'2.157. HjeanbHblii ra3 (y H3BeCcTHO) COBeplIaeT KpYroBok
NpoUecc, COCTOAINHHA M3 JBYX H30TepM H JBYX H30X0p.
H3orepmuueckue 1npolleccHl NpOTEKAlOT INIPH  TeMIrepary-
pax Ty u T, (T:>T,), usoxopuueckne — npu ob6beMax
Vi u Vy, (Vi B e pa3 6oabwe, uem V,). Ha#itu k. m. n.
0 DUKJIA.

2.158. HpeanbHB ra3 (y U3BEeCTHO) COBepIIaeT KPYroBok
Tnpouecc, COCTOAIMA M3 JBYyX H30TepM H ABYX u3obap. Hsq-
TepMUYeCKHe MpOUecCH MNpoTeKaloT npu Temmeparypax Ty
u T, (T:>T,), usobapHuecKue — NpH JABJIEHHAX p1 H Pg
(pa B e pa3 Gonblre, yeM p,). Halitn K. 0. 4. 1 UHK]Ia, ‘
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_ 2.159. Tlpunss B KayecTBe paboyero BelllecTBa HAea/bHBIN
ra3 (y=1,40) u nosoxuB TeMneparypsl pasBHbiMH T;=500 K
u T,=300 K, BbluMCIHTB K. I. J. 7} UHKJA:

a) Kapno,

G) paccMoTpeHHOoro B 3ajaue 2.157,

B) paccMOTPEHHOro B 3ajaue 2.158.

2.160. Hoxasarth, 4TO K. 1. . Ji060ro O6paTHMOro MKJA,
CoBepIIaomierocd B HHTepBaje temmepatyp or T; mo T
(T:>T;), Meublie K. I. J. COOTBETCTBYIOWEro nuxmaa Kapwo.

2,70 “na

25~

20

Puc. 2.22

Y Ka3anue ComnocraBuTk IHUKJAB Ha guarpamme T, S.

2.161. OGpaTUMBbIi LHKJ, COBepllaembiii HEKOTOPOH Tep-
MOIHHAMHUeCKOH cHcTemoOl, HUMeeT Ha jauarpamme 7, S Bufp,
nokasaHublii wa puc. 2.23. Hafitu K. . 1. 3 UHKJA.

2.7. ¥Ypasuenue Bau-nep-Baaanca

2.162. MoJab asora oxJakjeH 10 TemmoepaTyphl -—100 °C.
Onpeneautb JaBjeHHe p, OKasblBaeMoe Ta3oM HA CTEHKH
cocyza, ecau o6beM V, 3aHHMaeMblil rasoMm, pased: a) 1,00 i,
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6) 0,100 ;1. CpaBHHTb p C JaBJeHHEM p,;, KoTopoe HMel Gbl
a3oT, ecJqH Obl COXPaHMJ TPH paccMarpHBAeMBIX YCJIOBHAX
CBOHCTBA HJEAJBHOrO rasa.

2.163. PeluuTh NpefplAyilyl0 3afaqy AJId JABYX MoueH
a30Ta M TexX Ke 3HaY€HHH TemiepaTypel n oObema. CpaBHHTDH
NOJTYUYeHHBIH pe3yJsLTaT ¢ OTBETOM K Ipenpiayinedl 3ajade.

2.164. [na onpeneneHHsl NOCTOSIHHBIX Ban-nep-Baannca
HEKOTOpOe KOJIMUeCTBO rasa, 3anumawoomiee npum 7,=300 K
u p;=1,00-10% I1a ofrem V,=6,79-107% Mm% 0Oblio H30TEp-
MHMUYECKH CiKaro jo odwema V,=4,00.10"% mM? B pe3yantare
Yero JapjeHHe BO3POCIO J0 3HaueHHA p,=1,65-107 [la.
3atem ras 6B OXJaxAeH NPH HEU3MEHHOM OOheMe JIO TeM-
neparypsl T,=200 K. [laBjieHHe npu 3TOM YMEHBIIHJIOCH
Jo 3HaueHusi py==0,819-107 Ila. Bocnoab3oBaBIIUCh STHMH
JaHHbIMH, BBIYHCJAHMTL NOCTOSIHHBIE @ H b Aad MOJs rasa.

2.165. Monp aszora pacmupslercsl ajgHadaTHyecku B Iy-
CTOTY, B pe3yJbTaTe yero ofneM r'asa YBEJHYHBAeTCsl OT 3Ha-
yenust Vy=1,00 1 go V,=10,0 n. Onpeneautp npupaineHue
Temneparypsl rasa A7,

2.166. [IBa mMousi BOJAOPOAA PAaCIIHUPSIOTCS B NYCTOTY, B
pesyarTate 4ero o0meM rasa yBeJHYHBACTCS OT 3HayeHHs
V,=2,00, 1 10 V,=10,0 1. Kakoe KonuyectBO TeIJIOTH Q
HYKHO COOOINUTHL Fasy, 4YTOOHl TeéMIlepaTypa ero He H3MeHH-
Jlacw?

2.167. IlonyuuTh BbIpa:KeHdHe Iyisi paGoThl A, coBepiiae-
MOH MOJIeM BaH-[ep-BAalIbCOBCKOTO Ia3a MPH H30TEpPMHUE-
CKOM paciipenuu oT ofbveMa Vi 10 oonema V,. Temneparypa
rada T, nocrosinnple Ban-nep-Baansca a 1 b. CpaBHuTE noJay-
UeHHOE BHIPAXEHHE C AHAJOTHYHEIM BBIpAKEHHEM I Hfe-
aJIbHOTO Tasa.

2,168. MOJb KHCJI0OpOJa, 3aHHMMAaBIIMH TepBOHAYaJILHO
o6neM Vy=1,000 1 npu Temnepatype —100 °C, pacummpuics
H3OTepMHYecKH 10 obweMa V,=10,00 1. Hafitu:

a) npHpatenve BHYTpeHHeH 3uepruu raza AU,

6) pabory A, coBeplueHHyI0 rasoM (cpasnute A ¢ paGorof
Ag,, BBEIUHCJIEHHOH IO QopMyJe s HIeaJbHOTO rasa),

B) KOJIMUECTBO TEIIOTHI , NOJIYUYEHHOE Ta30M.

#2.169. Tlonyuuts 151 BaH-Aep-BaajJbCOBCKOrO ra3a ypas-
HEeHHe ajHabaTe! B nepeMeHHplx V M T, a Takxe B NepeMeHHBIX
V u p. CpaBHHUTb MOJy4YeHHBIE YpaBHEHHs C aHAJIOTHYHBIMH
ypaBHEHHAMH JJIs1 HJealbHOro rasa.

$2.170. a) OnpelenuTs A1 BaH-AeP-BAaTbCOBCKOTO rasa
PasHoCTh MOJIIPHBIX TemioeMKocTell Cp—Cy.

" 6) BrlancsHTh 5TY pasHocTh JTs asora B ob6beMe V=1,00.1
npH Temneparype t=—100 °C (sepasutb ee uepe3 R),
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2.171. Boiuncinte no dopMyJie, noayuyeHHoil B 3amaue
2.170, passocts Cp—Cy A8 KuciIopoga npu p=>5,00X
% 107 Ila n T=273 K. I'lpH 3THX yCJI0BHAAX MOJb KHCI0pOJa
3anAMaeT oonem V=0,564:10"% w3,

2.172. I'lponyckas NOTOK rasa uepe3 IOpHUCTYI0 MEPeropoj-
Ky, YCTAHOBJGHHYIO B TEILJIOHM3OJHPOBaHHOH TpyGe, HKoy.ib
1 ToMCOH HaGJofanH H3MeHeHHe TeMIlepaTyphl ra3a, oGycaioB-
JIEHHOE OTKJ/IOHEHHeM ra3a OT HJIeaJlbHOCTH (3TO SBJIEHHE
noJyuHiIo HassanHe «3erT oy — TomcoHar).

?
v
V4
0 v
Puc. 2.24

ITycTb Iepen NEperopofKoil COCTOSIHHE Iasa XapakTepHsy-
ercsl MOJIApHEIM oObemoM V; M Temneparypoit Ty, 3a nepero-
poxKoil Temneparypa rasa paBHa T,. Cuyras mnporecc agua-
GaTHYeCKUM M TPHMEHHB HEPBOE Haya/jo TepMOAMHAMHKH K
TOPUMH Ta3a, Npoxoisuiell yepe3 I[ePeropojiky, HalTH IpH-
painenne temneparypel raza AT=T,—T; (sbpasurb AT
yepe3 Vi u Ty). o pacliupeHus ra3 cuurarh BaH-Jlep-Baajb-
COBCKHM, I10C/Ie PacCIMPeHHsl — HAeanbHbIM.

2.173. Uro Gyaer NPOHCXOAHTE C rasoM BCJIEACTBHE 3(¢-
derra Jxoyna — Tomcona (cm. 3agauy 2.172), ecmn T>
>2a/bR? '

2.174. Bupucaurs npupamenue remneparypsl AT BoJo-
poma BcaenctBue 3dderra Koynsa — TomcoHa (cM. 3anauy
2.172), nonyuvalomeecst B cayuae, ecau p,=10,0.10° Ifa u Ty
paBHa: a) 273, 6) 210,5, B) 173 K. 3nauenus V; MOXHO OII-
pefenaTb MO YPaBHEHHIO COCTOSIHUSI HJ€ajbHOTO TIasa.

2.175. Bouumcinrs nNpupamen#e rtemneparypel A7 asora
BeaeacTBHe adderra JKoyna — Tomcona (cM. safauy 2.172),
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noJiyuaoiieecs B ciaydae, ecad py=10,0-10° {Ia u T, pasua:
a) 0 °C, 6) 100 °C. 3nauenus V; MOXHO onpefensiTh MO Ypas-

HHIO COCTOSIHHS HJlealbHOro rasa.

Y 2,176, HafitH BrlpaxkeHHe IJis1 SHTPONHH MoJIsS BaH-Tep-
BaaJbCOBCKOro rasa (B 3aBucuMoctH or T u V)., CpaBuuth
[IOJIy4YeHHOe BhlpakenHe ¢ aHalOrH4HOH (opMyJsol s Hie-
aJbHOrO rasa.

2.177. Cocyn obbema V menuTcsl Ha JBe paBHble 4acTH Iie-
peropofikoil ¢ 3aKpHTHM I[poOKOH oTBepcTHem. B opHO# u3
IIOJIOBHH COCYJla COJNIEPXKHTCS MOJb BaH-JepP-BaajJbCOBCKOrO
rasa (¢ usBecTHeIMH @, b u Cy), umeomuil Temneparypy 7.
ITpo6ry ynansioT, M ra3 pacnpocTpaHsercd Ha BeCb OOBEM.
Cuntas npouecc pacllMpPeRHs] aAuabaTHUYECKHM, ONPEJeTHTh:

a) npupaineHue BHyTpeHHefl 3Hepruu rasa AU,

6) npHpamieHHe TeMIepaTypel rasa AT,

B) pafory Ayo; CHIT MEXMOJIEKYJADPHOrO IPHTAEKEHHS,

r) npHpaileHde SHTPONUH raza AS,.

2.178. Hoxgasars, uro mwiomanu I u I], 3axmouenHbie MexX-
Ny yuacTKaMu u3orepMul Bau-mep-Baasbca H NpAMBIM ygacT-
KoM [—2 peafibHOH H30TepMBl (pHC. 2.24), ORXHHAKOBHL.

2.8, MIKOCTH M KPHCTANIBI

2.179. Moxer Ju: a) HeofHOpOAHOE TeJO ObITh H30TPOIl-
HEIM, 6) OfHOpOAHOE Te&JO OHITh aHM3OTPONHBIM?

2.180. Kpucrammsl CsCl nmelor KyGHUECKYIO OGDBEMHO-
HEHTPHPOBAHHYI0 pelleTKy. B BepmnHax KpHCTaJIHYECKOH
duefiku ¢ pebpom, pasubim 0,41 mM, Ha-
] XOISITCSl MOHBl XJIOpa, B LeHTpe AYeHKH —
noH nesusa. Hailitw Moaspumii ofnem V,
A ‘ H TJIOTHOCTBE Q KPHUCTAJIJIOB.

n le a8 2.181. Hcnonb3oBae 3akoH [iosoHra
" u IItu, onpenenuts yHeIbHYIO TeMJI0eM-
KOCTb ¢: a) Menu, 6) aJloMHHHA.

2.182. Cohepuueckan Kalist pPTYTH Obl1a
pasneneta na: a) 10, 6) 100, 8) 1000 onu-
HAKOBHIX KameJb. 'Kak H3MeHW/JIoch IpH

Pue, 2.25 3TOM KallWLISIpHOe JaB/JeHHe BHYTPH Ka-

nesb?

2.183. U-o6pasnplil cOCyn COCTOHT H3 COOBIIAIOMIHXCS
mpoko#t U y3kof Tpyook (pue. 2.25). TlpM HaJHBaHHH B
COCY]l BOABI MEXY YDOBHAMH €€ B Y3KOH H IIMPOKOH TPYOKax
yCTaHAaBJUBAETCA PasHOCTL BBICOT A=8,0 cm. BHyTperHuii
pamuyc WHpoKo# Tpy6Ku r;=>5,0 MM. Cuntas cMadgHBaHHe
HO/IHBIM, HAHTH pajuyc y3KOH TPYOKH r.

926 .
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. 2.184. B CcTeK/IAHHYIO TPYOKY ¢ BHYTPEHHHM [MaMeTPOM
d;=20,00 MM BCTAB/I€HA KOAKCHAMTLHO CTEKJISIHHAS MalouKa
-puamerpa d,=19,00 mm. Cunras cMauHBanue MNOJHBIM, On-
peleuTy BHICOTY H KaNHAJISIPHOTO MOAHATHA BOAB B KOJb-
L/€BOM 3a3ope MEXKAY TPYOKOH H NaJoukoi.

2.185. Kannisi prytH oGbema V=22,5 MmM® nomelucHa
MexJy ABYMA pAaCNONOKEHHBIMH TOPH30HTA/JIbHO CTEKJISIH-
HLIMH TJ1aCTHHKAMH. C K4KOH CHJIOH F HYXKHO INPHKHMATD
JIPYr K Apyry IL4CTHHKH, YTOGBl YCTAHOBHTH MEKJY HHMH
sasop 2=3,00 Mxm? Hecmayupanue pTyThIO IJIACTHH CYHTAThH
TTOTHEIM.

2.186. Ilo xpaio oxHoH W3 KPYIVIBIX CTEKASHHEIX IJIACTHH
HMeeTcsl KoJblUeBoH BRICTYN BeICOTHI A=2,00 mMrm., Mexay
iaCTiHaMy IoMemeHa Kanad Bogel ofweMa V=15,0 mm?3,
[IoC/Ie YEro [MJIACTHHEL HPHIKAThl APYr K ﬂpyry (puc. 2.26).
Kaxyio cuay F HyXHO npuiIo-

KUTh K MJaaCTuHaMm, 4TOGBI
oTopBaTh HX APYT OT ApYyra. %:W
CMayuBaHye CYHTATH TOJIHBIM.

2.187. JlBe BepTHKAJEBHEIE
napasielbHele  Apyr  Apyry Pnc. 2.26
CTEKJSHHLBIC TJ1aCTHHBL HOrpy-

JXEHB YaCTHYHO B BOAY. 3a30p mMexay Niactinamu a=0,500 mu,
pasmep IiacteH no ropusonranu [=10,0 cm. Cunras cmauy-
BaHMe JIOJHBIM, OMPENENHTh:

a) BHICOTY /i, Ha KOTOpYIO IOAHHMMAaeTCd BOXA B 3a3ope,

6) cuay F, ¢ KOTOpo# NJacTHHLI HPHTATHBAIOTCH JAPYT K
apyry.

2.188. IlBe cTex/JAHHBIC MJACTHHBI CJIOXKEHH TaK, YTO 3a30p
MEXIY HHMH 06pa3yeT BEpPTHKAJILHO DACIOJOXKEHHLIH KJIHH
C OYeHb MaJLIM YIJIOM ¢ HPH Bepiuune. I1nacTHHEI morpy#xaior
YaCTHYHO B IKHAKOCTb IIoTHOCTH Q. Cunrtash CcMayuBaHne
TIIOJIHBIM, ONPEJeIHTh ypaBHeHHe KPHBOH, IO KOTOpOH nepece-
KaeTrcd KaxKmad Hu3 IJIaCTHH C TOBEPXHOCTBIO FHIKOCTH B
sasope. Ock y HanpaBuUTh BBEpX NO peOpPy KAMHA, OChb X —
COPH30HTAJLHO BJOJL BHYTPEHHEH NOBEPXHOCTH IJACTHUHE,
PAacroJIoXKHUB 5TY OCh Ha YPOBHE KHAKOCTH BHe Kiauua. IToBepx-
HOCTHOE HATsIKEHHE JKHAKOCTH PaBHO o,

2.189. Tlocse moKpeTHS cjoeM napaduHa paguyc oTBep-
CTHit perera cran pased r=1,50 mM. IIpussiB BO BHHMaHKe,
4TO BOJA He CMayHBaeT napa(’pHH ONPEE/IHTE BHICOTY A CJiost
BOJB!, KOTODHH MOMHO HOCHTb B pelleTe TaK, YTOOH BOja He
InposuJsiack 4yepe3 OTBEPCTHA.

2.190. OmnpegennTs, Ha Kakofi rayGune h obpasyiorcs
Ny3BIPLKH T'a3a B BOJAE, €CIH NPM BCIVIEITHH NY3BIPBKOB HX
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pamuyc ysenuunsaercsi B M=1,10 pasa, moctdras Ha INo~
BepxHocTH 3sHyadeHusi r=],00- MkM. AT™mochepHOe namienHe
p=1,00-10° [Ta. Cuurarb, 4910 TeMmepaTypa rasa B nyssipbKe
BO BpeMsi BCIJILITHSI He H3MeHseTcs,

2 ,
B/3: 196,200, 207 20k
2.9. $a3oBble PAaBHOBECHS H NPeBPaICHHSA

26 6g.0e

2.191. ¥ xakHX BelleCTB PAaBHOBECHLIH NepeXoX U3 TBep-
JoH daspl B Ta3000pa3Hy0 NPOUCXOJHT IIPH aTMOChepHOM
IABJAEHUH, MUHYS XKHIKYIO (a3y?

V' 2.192. s obaactd TeMIepaTyp, B KOTOPOH yaenbHDIM
00BeMOM  KHAKOCTH MOXKHO mnpeHeCpeub 10 CPABHEHHIO C
) VAeAbHLIN OGBEeMOM HAaCHHUCSH-
4 Horo napa, HaHdTH 32BUCH-

MOCThL JABJIEHHST HACHUIEHHBIX
‘ NapoB Py, n OT Temneparypsl 7.

YeqbHYIO TelJIOTY Napoofpa-

/,M_-_/, A 2 30BaHNs § CUHTaTh HE 3aBH-
: ! P csimelt OT TEMIEPATYPHL.

i | v/ 2.193. Ha puc. 2.27 gpaua

4 ",‘ V’z v  H30TepMa HeKOTOPOTO BEIecT-

Prc. 9.97 Ba. [OpH3OHTANBHAI y4acTOK

H30TePMEl COOTBETCTBYET HBYX-
(ba3HDbIM COCTGAHHSM «FKHAKOCTD - HaChIUEHHBIH napy. Mapecr-
upl: Temneparypa T, Aabp/ienyue HaCHILEHHOro mapa py, , IpH
9TOH TeMIeparype, macca Beiiectsa M, YyreabHaAsa TelJoTa
HCHAPeNHS §y,, YACILHER O0LeMbI }KUAKCCTH V) H HACKIIeHHGT O
napa V;. Hafitm:

a) paGory A,,, CODEPIISNHYI0 BCECTSOM IIPH Iepexoje
113 COCTOsAHMA | B cocTosHue 2,

6) KOJMHYEeCTBO TeIIOTH! (,, NOIYYeHHOE IPH STOM Mepe-
xo1e,

B) mpupailleHue BHyTpeied sHepruun U,—Uj,

r) npupatieHue UTponuu S,—Sy,

I} npupauelse cBoGoaHol aHeprun F,—F;.

2.164. Ha punc. 2.28 nokaszana To4ka A Ha KPHBOH ynpy-
TOCTH HAaCBILEHHOTO Iapa HEKOTOporo Bemlectsa. Yrto coor-
BETCTBYET 3TOH TOUKe Ha Juarpamme p, V?

2.195. Ha puc. 2.29 mokasan y4acTOK H30TepMEI, OTBeda-
IOIHI Iepexoy HEKOTOpPOro BellecTBa M3 KPHCTALJIHIECKOTO
B XKHIKOe cocTosiHHe, UTO COOTBETCTBYeT 3TOMY YUYACTKY Ha
Juarpamme p, T?
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2,196, Ha puc. 2.30 a u3ao6pakeHbl TPH H3OTEPMBI H H30-
6apa,

a) UaoGpasutb stH auuum Ha guarpamme p, T, IpUBeHeH-
Hoft Ha puc. 2.306. .

: A K
’ 2
/! :
Fpucmann  Mubsocme
) Mudrocmy + mpucmat
T !
B R e
g 7 v
Puc, 2.28 Pue. 2.29
4 r
X
P
e
0 0
z Y J 7
Puc. 2.30

6) UTo cooTBercTBYeT Ha auarpamme p, T o6aactd, pac-
TIOJIOKEHHOH 1Mof, KOJI0KOM006pasHol KpUBOH Ha puc. 2.30 a?

2.10. dusnyeckas KMHETHKa

2.197. 3asop MexXxAy ABYMS OYeHb AJIHHHBIMH KOaKCHA/b-
HBIMH [UJIHHADHYECKHIMH IIOBE€DXHOCTAMH 3allofHeH OfHOpOI-
HbIM H30TPOIHBIM BellleCTBOM. PajiHyCul NOBepXHOCTEH: ry==
=5,00 cm, r,=7,00 cM. BHYTpeHHAs OBEPXHOCTE NMOAJAEPHKH-
BaeTcsd NpU T1~290 K, HapyXHas NOBePXHOCTb ~ NpH T ==
=320 K. Haiiti a1 cpeiuefi 4acTH LUJIHHAPOB 3aBHCHMOCTb
TemnepaTypsl T OT pPacCTOSHHUS 7 70 OCH.

2.198. 3asop Mexny aBymsl KOHUEHTPHUECKHUMH cdepamu
3aloJHed OQHOPOJHBIM H3OTPOIHBIM BelllecTBOM. Paguycu
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cbhep paeum: r;=10,0 cm u r,=20,0 cM. IloBepxHoCTh BHYT-
peHHell cheprl noANepxKHUBaeTcs npH TeMneparype 7,=400,0K,
IIOBEpXHOCTh BHeWIHeH cheprl — npu TeMneparype T,=300,0K.
B 3Tux ycioBHAX OT BHYTpeHHeH cepHl K BHeIIHeH Teyer
YCTaHOBHUBIIHHCA TellIoBoH Norok g=1,000 kBt. Cuuras ren-
JIONIPOBOJHOCTD % BELIECTBA B 3a30pe He 3aBHCSALIEH OT TeMIle-
paTyphl, ONpeeNUTh:

o 5 o a) 3HaueHHe %, _
6) TeMmmepatypy B 3asope
k_dw..l._.___).{ T(r) Kak (QYHKUHIO pPacCTOSIHHS
r or HeHTpa cdep.
Pre. 2.31 2.199. Ipa Tena, TeII0EM-

KOCTh KaXKAOr0 H3 KOTOpPHX pa-
pua C=>500 JIxk/K, coenunensl crepxueM miuunl [=40,0 cu
¢ IJIOAJbl0 NollepeyHoro cevenust S=3,00 cm? (pHc. 2 31).
TensonpoBoIHOCTL CTEPHKHS He 3aBHCHT OT TeMIlepaTypel H
paBHa x=20,0 B1/(M-K). Teaa u crepxens o6pasyroT Tell-
JOU30JUPOBAHHYIO cHcTeMy. B HavajbHBEII MOMEHT TeMilepa-
TYPH TeJ OTJHYAlOTCs APYr oT zapyra. Hality Bpems T, mo
HCTeUeHUH KOTOPOTO DAa3HOCTh TeMIepaTyp Tel YMeHBIUIHTCS
B =2 pasa. TelJOEMKOCTBIO CTEPHKHS H HEOLHODOHOCTHIO
TeMIlepaTypel B Ipefejax KaxkAOro H3 Tea IpeHeOpeus.

2.200. Kucaopon Haxomutest npu Temneparype T=300 K
non jJaeaenuem p=1,00-10° Tla. Onperennts: .

a) CpeiHIOK IJHHY CBOGORHOro Npobera MOJEKYy.a A,

6) cpenHee BpeMsl CBOOGOZHOTO IIpofera MOJEKYJ T.

CpaBHUTBL A CO CpPEJHHM PACCTOSIHHEM MEXKIY MOJeKyJaMu
(@) (cm. sapmauy 2.6).

2.201. HafiTu 4HCJIO v CTOJIKHOBEHHH 3a CEKYHAY MEXIY
MOJIeKyJ/1aMH a30Ta, cofiepxamumucd B 1 m? npu p=1,00-10% [1a
n T=300 K.

2.202. TemnonposogHocTs reus npu t=0°C u p=1013rlla
pasua %=0,143 B1/(M-K). Cuxras uuc/i10BOH KO3(DHIHEHT
B BhIpaKeHHUsiX sl D, % U 1 paBHeIM 1/3, OLeHHTHL Ko3(d-
cdHIHeHT camoaudxby3HH D H BSI3KOCTB 1) TeJiHsl IIpH TeX ke ycC-
JoBusiXx. CpaBHUTH IOJYUEHHBIE 3HAYEHHUS C TAOIUUYHEIMH (TIO-
JYYEHHBIMH 3KCIepHMEHTAJIBHO).

2.203. Kosthdunuent camonudxpysun kucsaopoga npu (=0 °C
u p=1013 rlla pasen D=1,8-10"% m?/c. OuLEHHTbL CPEHIOIO
AJUHY cBoGoAHOrO Ipobera A Mo/ekyJ/ KHCJIOPOJA IPH TeX XKe
ycioBusix. CpaBHHTB A Co CPEIHHM DAacCTOSIHHEM {(a) MeXnay
MoJleKynamH (cMm. 3anady 2.6).

2.204. Brruncsuth Koahduuuent Di; 2 B3aHMHOH ﬂn(pcpysﬂn
BoZopoja ¥ asora npu Temmeparype 7T=300 K u paBienun
p=1,00-105 T[Ia.
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2.205. Mexny AByMa IMapajJielbHbIMH [JOCKHMH OUYEHb
GOJILIIHMH NJlacTHHaMH HMeercst 3azop a=1,00 cM, samnoa-
HeHHBIH aproHoM. MexIy INjacTHHaMH NONAEpKHUBAETCH pas-
Hoctb Temneparyp AT=1,00 K (7,=299,5 K, T,=300,5 K).
OueHdTh IIJIOTHOCTh TEIJIOBOTO NOTOKa ¢/S B cayyae, ecaH
JaB/jeHHe aproda papro: a) 1,00-10% Ila, 6) 1,00-10¢ [1a,
B) 1,00-1071 ITa, r) 1,00-10"2 [la.

IIpumeuanue Ciaeayer uMetb B BHIY, YTO (popmyJia
®=Yp(v)Acy 1aeT JHIIB NOPSIIOK BeJHYHHBL TEIJIONPOBOJHOCTH
rasoB. Yuc/0Boe 3HaueHue x, ONpeleNeHHOe N0 3F0H dop-
MyJle, MOXKET OTJHYAThCSl OT 3KCIIEPUMEHTANLHOTO B HECKOJABKO
pas.

2.206. B tepmoc Hanuta Boja Maccel m=1,00 kr. BHyTpeH-
Hssl HOBepXHOCTh Banona Tepmoca S=700 cm?. 3azop Mexay
BHYTPEHHHEM H BHEWIHHM cocyaamu Gaqaoxa a¢=>5,00 mm. JlaB-
JeHHe raza B 3azope p=0,100 [1a. ITonaras, yTo oTBOA Temaa
OT COJEPXHUMOTO TEPMOCA OCYLIECTBJASETCS TOMBKO 3a CUeT
TENJIONPOBOAHOCTH I'a3a B 3a30pe, ONpEeAe]HTh, 34 KaKoe NpH-
MepHO BpeMs T TeMIeparypa Bojsl yMensiuTes ot 90 1o 80 °C.
Temneparypy Bue Tepmoca npunsate pasaoit 20 °C.

2.207. I'opH30OHTAILHO PACHONONKEHHBIH AHCK pauyca R=
=0,200 M nosBeled HA TOHKOH YIPYrof HHTH Haj TAaKHM e
VKpEIVIEHHBIM Ha BepTHKadbHOH ocH auckoM. KosdpuuueHT
KpYyueHHs] HHTH (OTHOILIEHHEe MPHJIOMKeH- e
HOTO  BpAllAiOMIET0 MOMEHTAa K YIIY
3akpyunsanus) y=3,62-10"* H-.w/pan.
3azop mexay Iuckamu ¢=>5,00 am. Ha ka-
KOB yros o 3aKpyTHTCS HUTh, €CIH HHK-
Hufl JHCK NPHBECTH BO BpallieHHE C YIJOo-
BOI cKopocthlo »=20,0 pax/c? P,

2.208. Oaun w3 crnoco6oB H3MepeHHs]
BSI3KOCTH [a30B 3aK/JOUaeTCs B HaGJroje-
HHH CKOPOCTH 3aTyXaHHs KPYTH/IbHBEIX KO- a
Jge6aduii rOpPH3OHTANIBHOTO JHCKA, NOJBE-

IIEHHOrO Ha TOHKOHK YIpyrof HHUTH Hap

TaKUM 3Ke HENOABMKHEIM JAHCKOM (pHC. Puc, 2.32
2.32). Tlonyuutb Gopmy.1y, CBA3LIBAIOILYIO

BSI3KOCTh 1] rasa, Haxojsllerocsl MeXAy JMHCKaMH, € Mac-
coif AMcKa m1, pagHycoM JHCKa R, 3a30pOM a H KO3(pHILH-
eHTOM 3aTyXaHus KoleGauui -p. CunTath, UTO TPEHHsI B IOA-
Bece Her.

2.209. B Toukofl neperopoike, pasiesiomiefi cocyn Ha
JIBE 4acTH, HMeeTCsl KpYIJioe oTBepcTHE pajuyca r==1,00 mM.
B cocyne HaxomuTcsl reqHii moj jaam/jenHHeM p=1,00 Ila.
CreHKH cocyAa Nojnepuparorcs npH temneparype T=300 K.
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OnpefilendTb KOJNHYECTBO V MOJEKYJ], MNPOJETAIOIIHX YePe3
OTBEPCTHe B eJHHHULY BPEMEHH B KaXKIOM H3 HampaBJieHHH.

2.210. Ta3, 3ak/IO4eHHEIH B cocyzie obbema V, BhITeKaeT
B BaKyyM uYepe3 OTBEpPCTHE, JHaMeTP KOTOPOro MHOrO MeHblile
JJIMHBL cBOGONHOro npo6era mosekya. Iliomaip orsepctus
paBua S. Ilpomecc nporekaer H3oTepMHYeCKH NpH TeMmmepa-
type T. Haltu Bpems t, 3a KOTOpoe AaBJeHHE rasa B COCYHe
yMeHElIaercss B 1 pas. Moasipunas macca rasa paBHa M.

2.211. JIBa cocypa pasfeseHbl TOHKOH He NPOBOAsAIIEH Tel-
J0 npokaafakoii. Crenku cocyza | NojiAepKHBAIOTCA NIPH TEM-
neparype T,=300 K, cocyna 2 — npu temneparype T,=
=500 K. Cocyfiel cooflIdloTCsl Yepe3 OTBEepCTHE, PasMepl
KoToporo B 15 pas meHplle cpenHedl JIMHBEI CBOGOAHOTO IPO-
fera MoJIeKYJ rasa, 3aloHSIOMEero cOCyabl. ¥ craHOBHUBILIeECs
AaBsefine rasa B cocyze 1 paBHo p;=0,100 ITa. Uemy paBuo
JaBjelue rasa p, B cocyge 2?7
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Yacrp &
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BJIEKTPUYECTBO H MATHETH3M

Q6o3Haueruas

A — pafora

A, — OTHOCHTE/BHAS aToMHas
macca

a — pajuyc

B — marsuTHaf HHIYKIHS

b — palHyc, paccTOsiHHe

C — 5JeKTpHUECKAsT EMKOCThb

C, — HUPKYJAAOHA  BEKTOpa a

¢ — CKODOCTb cBeTa B BAKyyMe

D — 3JeKTpHUYECKOE CMEIEeHHEe

d —- fAnaMeTp, PpAaCCTOSHHE, TOJM-
fHHa

E — HANpSXKEeHHOCTb 3JEKTpPH-
YECKOro MOoJs

& — 3JEKTPOJBHXKYIAS CHJE,
peficTpyomiee 3HayeHHe
9. 1. C.

e — sJeMeHTADHBH 3apajx
F — cuna

H — HanpsukeHHOCTD MarHHuT-
HOTO TOJS

I — cuna Toka

J — HaMaruHHYeHHOCTh

j — DJIOTHOCTH TOKa

k — xo03HUHEHT KpydYeHHs, KO-
spduIHeHT TPeHHA

L — HHLYKTHBHOCTb

Li; — B3auMHas
HOCTb

[ — pnnHa, paccTosHHE

M — MoMeHT uMnysabca

HHJY KTHB-

m — Macca -

me — Macca 3JIEKTpOHa

n — UYHCIO BHTKOB Ha €JHHHLIY
JJHHB, YacTOTa BPAIIEHH S

P — noJspH30BAHHOCTD

P — momHocTh

P, — ocrarounas
HOCTb

NOJSIPH30BAH-

P — 3JEKTPHUECKHH AunoNbHBIH
MOMEHT, HMIYJbC

P — MaruuTHBIH MOMEHT

Q — n00pOTHOCT KOHTYpa, KO-
JHYECTBO TEMJOTH

q — 3JIEKTpHUECKUH 3apsif

R -—- aKTHBHOE CONPOTHBJEHHE,
pazuyc

I — paasyc-BeKTOp

7~ paauyc, paccTtosiiue

S — naomaxe, NOBepXHOCTD

§ — OyTh

T — nepHoj koJaebaHuil

{ ~— BpemMa

U — HanpsixeHue, pasuo¢fb mno-
TEeHIHAJOB

V — o6uem

W — sueprus
W ~— YCKOpeHHe
W — NJOTHOCTb 3HEprun

o — yroJa
8§ — ornocurenbHas norpeu-
HOCTb, IIJIOTHOCTB  (Macca

eJHHHLIE 00LeMa)

€ — AHSJEKTPHUECKAA IPOHHIAE-
MOCTB

O — mosnstpHBI yroJ

A — snHHefiHAA IJIOTHOCTL 3apsija

|4 ~— MarHHTHAa# NPOHALAEMOCTb

Vv — 9acToTa

p — o6beMHas MJOTHOCTb 3apsi-
Ja, YIEIbHOE CONPOTHBJAEHHE

0 -— NOBEPXHOCTHAS IUIOTHOCTE
3apsiia

Op — NPOYHOCTb HA Pa3pHIB

T — BpeMsa

@, — 1oToK BEKTOpa a

¢ — NOTeHIHak

@ <~ KPYyropasg 4acTora, yIaoBas
CKOPOCTb
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3.1. dueKTpHYeCcKoe noJie B BaKyyme

3.1. C kaxkofl OTHOCHTeJNLHOH mMorpemuocTeio 8 Hago uame-
pATh 3apane! nopaika 1072 K, yTobl 06HApYKHTE JIHCKPET-
Hyl0 IIPHPOAY 3apsifa’

3.2. Hexotoperiil 3apsil HMeeT B cucTeMe oTcyera K BeJHUH-
Hy q. KakoBa OyzeT BeJHMYHHa 3Toro sapsja ¢ B CHCTeMe
orcueta K', IBHYLIEHCH OTHOCHTENBHO K €O CKOPOCTBIO Ug?

3.3. Uemy paBeH CyMMapHBIE 3apsj § MOJAS 3J€KTPOHOB?

3.4. HaiiTu cymmMapHbfl 3aps] ¢ aTOMHBIX sijep MejiH, CO-
Jepxamuxed B 1 ol

3.5. ComocTaBHTb CHIY KYJOHOBCKOTO B3anMoeficTBus F,
JBYX 3JIKTPOHOB C CHAOH HX I'PaBUTAUMOHHOro B3aumogeiicr-
Busa [,

3.6. BBIUHCAHTDL YCKOpEHHE w, cooflllaeMoe OAHUM 3JeK-
TPOHOM JPYTrOMy, HaxXoOAdALleMyCs OT NepBOr0 Ha pPacCTOAHHH
r==1,00 my.

3.7. Kakyio maccy m;, nomken Opl1 6bl HMeTb NPOTOH A5
TOTO, YTOOLI CHJA 3JEKTPOCTATHYECKOrO OTTAJKHBAHHA JIBYX
NPOTOHOB yPaBHOBELIHBANaCh CHJOA MX TPaBUTAIHOHHOIO
NPUTHIKEHHA?

3.8. Kaxune 3apsjpl ¢c H g3 (NpomopnHoHaibHble MaccaM
e ¥ Mg) HYXKHO ObIJI0 GBI COOOMINTE CoMHIy U 3emie A5 TOro,
yTOGBI CHJIa KYJIOHOBCKOTO B3aHMOJEHCTBHS MEX/y HHMH OKa-
3a/1ach PaBHON CHJE T'PAaBHTaUHOHHOIO B3aHMOIEHCTBHA?

3.9. Ilpu xaxom oanHakoBoM mis Connima H 3eMaH yAenb-
HOM 3apsjie ¢/ CHAa KYJOHOBCKOTO B3aHMOJENCTBHS MEXIY
HHMH OKasajach Obl DaBHOH CHJe TPaBHTallHOHHOTO B3aHMO-
nefictBusi? CpaBHHTL MOJYUYEHHOE 3HAYEHWE ¢/Mm ¢ yIeTbHBIM
3apAaaoM e/m, 3JEKTPOHA.

3.10. HmeroTca ABe cHCTEMBI TOUEUHBIX 3aPAAO0B r, §o - + .«

Gis -+ » Gy, U Gis G-« oy Giy + o o» N, 33KPEIVIEHHHX B
TOYKaX C PalHyC-BEKTOPAMH T, Ty + .., Ty ..., Iy H T,
Ty oo« Ty . . ., Iy, Halltu cuny F, ¢ xoTopo#i cucrema 3aps-

JIOB g, ACHCTBYET Ha CHCTEMY 3apsoB ¢;.

3.11. I'lo Teny ofvema V pacnpepeneH sapsig ¢ ¢ IUIOT-
HocThIO p=p (r); TI0 Teny o6nema V' pacnpenenen apyrofl 3apsj
g’ ¢ notHocThio P=p(r'). HanucaTp BblpaxkeHue A5 CHJBL
F, ¢ xoTopolt 3apaj ¢’ JefAcTBYeT HA 3apsfi §.

3.12. B BepliuMHAax NpPaBHJLHOIO WECTHYTOJbHHKA CO CTO-
POHO#H @ OMEIAITCA ToUeYHblE OHHAKOBBIE 110 MOAY.II0 3apd-
bt g. HaliTi neTeHUHa @ M HanpsiXKeHHOCTh HoJsg E B ueHTpe
INeCTHYTOJbHHKA TIPH YCJIOBHH, YTO;

a) 3HaK BCEX 3apsjoB ORHMHAKOB,

6) 3HaKH COCEIHHX 3apSJ0B MPOTHBOTOJIOKHEL
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3.13. N TOUeYHBIX 3apPFANOB Gy, a5 + + «y §iy « » -5 gy pPac-
NOJIOKEHBI B BAKYyYMe B TOUKAX € PaJHYC-BEKTOPaMH Iy, Iy, . , .
Cvesy Ty .., I'y. Hannearh Beipamenus pia moreHuHasta @ H
nanpsixeHHocTH nossi E B Touke, onpenensiemoll pagHyc-Bek-
TOpOM T.

3.14. Tlo obnacty V pacnpesesen 3apsj ¢ NIOTHOCTBIO
p=p (r). Halucarb BHIpaXKeHHs /151 NOTEHUHAIA @ U HAND fxKeH-
HocTH mosig E B Touke, olpegenseroit paiuyc-BekTopoMm r'.

3.15. HafiTu noTeHuMan ¢ u HaupsikeHHOCTb noas E B
ueHTpe chephl paluyca R, 3apskeHHOl OJHOPOJHO C MOBEpX-
HOCTHOH IIOTHOCTBIO O,

3.16. 3apsan ¢=2,00 mxKa pacupeneneH paBHOMEPHO IO
obveny wmapa patuyca R==40,0 mm. Halith moteHuuan ¢ u
HampsiKedHocTb noas E B penrpe wapa.

3.17. HaiiT noreHilHan ¢ M Moayab E HaOpAKCHHOCTH
oas B UeHTpe moJychephl panuyca R, 3apAKeHHOH OIHOPOAHO
C TOBEPXHOCTHOH HJOTHOCTRIO G.

3.18. Cdepa paamyca R ¢ UeHTpOM B Hayajie KOODJIHHAT
3apsKeHa ¢ HOBEPXHOCTHOH MJIOTHOCTBIO G =kZ, Ie & — KOH-
CTanTa, Z— KOOPJHHATA COOTBETCTBYIOLIEH TOUKH C(ephl.
Haiitu nns meHtpa cdepsr:

a) HoTeHIHaJ ¢ U HanpsKeHHoCTb moas E,

6) 3HAYEHHsS MPOU3BONHBIX d¢/dx, dp/dy U IP/dz.

3.19. Uto mpencraBasiioT coGofl 3KBHNOTEHUHAJbHBIE II0-
BEPXHOCTH OJHOPOJHOTO 3JEKTPHUECKOro No.1s?

3.20. Hanps:xesHOCTb HekoToporo Mojs HuMmeeT BHA E=
=Fe,, rie E — koucranta. Hanucarb BelpaxkeHue /151 NOTEH-
uHaga nojsd .

3.21. DaekTpocTaTHueckoe Tiose HMmeeT BHA E=FE,e.+
+E.e t-Ese,, Tae Ei, E;, E; — KOHCTaHTHL

a) fIBnsercs JH STO TOJE OFHOPOIHBIM?

6) Hanucath BBIpakeHHE 19 .

3.22. Hanps:xeHHOCTb HEKOTOPOro 3JIEKTPOCTaTHYECKOro
noJss ompenensiercs Bepaxenunem: E= (a/r3/%)e,, rie a — KoH-
CTaHTa.

a) SIBjseTcs JIH 3TO TIOJTE OQHOPOJNHBIM?

6) Haiity morteHumasa 3Toro moas ¢ (r).

3.23. IloreHnuas HEKOTOPOro 3JEKTPOCTATHYECKOI'O IIOJIsk
HMeeT BHL @=@ (¥*-y*-F2%).

a) Uto MOXKHO CKasaTb O Xapakrepe HoJs?

6) HafiTu Mony.ib E Hanpsi:eHHOCTH TOJsA B TOYKE X, Y, 2.

3.24. TloreHuua s HEKOTOPOrQ 3JEKTPOCTAaTHUECKOIO IO/
HMeeT BHI: Q=@ (r, ¥), e r — paccrosiHue OT HagaJja Koop-
IHHAT, ¥ — MOJAPHHHA yroJ.

a) UTo MOXKHO CKa3aTh O XapakTepe noJjs?
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6) Haittu Mony. s E HamnpsiKeHHOCTH MoJsi B Todke 7, .

3.25. TloreHuMan mnoJssi, CO34aBaEMOr0 HEKOTOPOH CHCTEMOMH
3apsJioB, UMeeT BHI: @=a(x*-+y*){-bz?, rie a u b — HoNOKHU-
TeJibHEIE KOHCTAHTEL.

4) HatitTn nanps:xenHocts noast E u ee moayas E.

6) Kakyio GpopMy HMEIOT SKBHIIOTEH M AJBHBIE IOBEP XHOCTH?

B) Kakywo ¢opMy HMEIOT NOBEPXHOCTH, IJisi KOTOPHIX E=
=const?

3.26. Ilorenuuan mons, co3aBaeMOro HEKOTOPOH CHCTeMOH
3apsiioB, HmeeT BHI: @=a(x?*4y*)—bz?, e a u b — nomo-
JKATENbHbIE KOHCTAHTHL.

OTBeruTh HA Te XKe BONPOCH, 4TO H B 3ajaue 3.25.

3.27. Haxonsumufica B BakyyMe oueHb TOHKHH IIPsIMOH
CTEPKElb JMHHB Za 3apsKeH ¢ ONHHAKOROH BCiody JHHEHHOH
IJIOTHOCTBIO A. JLIS1 TOUeK, JeKauux Ha fipsnofl, NepleHau-
KyJASIpHOH K OCH CTep:KHS H NpOoXoisimed yepes ero LeHTp,
HalTH Monyab E HaNpsKEHHOCTH IoJs Kak (YHKIHIO pac-
CTOSIHHUS ¢ OT LIEHTPa CTEpPIKHS.

3.28. Hns crepxua u3 3aiaun 3.27 Halitu noreulnal ¢ 1
monyab E HampsizKeHHOCTH ITOJST B TOYKAX, JEXAUIHX Ha OCH
CTEpKHSI BHE €ro, Kak (YHKIMIO DPACCTOAHUA r OT LEHTpa
crepxusa. Mccaenoparh caydafl r>a.

3.29. Bocnosb3oBaBUIUChE OTEETOM K 3ajaue 3.27, NOAYUHTH
BHpaxkeHne Aas1 Monyast L (r) HalpsKEHHOCTH HOJST GECKO-
HeUHOH TPSIMOH HUTH, 3aps:KeHHOH OJHOPOJHO C JuHeHHOH
IJIOTHOCTLIO A (7 — pacCTOSIHHE OT OCH HHTH).

3.30. Ilo TOHKOMY NpPOBONOUHOMY KOJBIY pajuyca r=
=60,0 MM paBHOMEpHO pacnpefeneH 3apsan ¢=20,0 uKa.

a) [IpuusiB och KoJblla 32 OChb X, HAaUTH INOTeHIHAT ¢ H
nanpsbkenHocTs Tooist E Ha ocH Kosblia Kak Gyunkmuio x (Ha-
yaJI0 OTCUETa X [OMECTHTh B LEHTD KOablLa).

6) HMccnenoBatek caydan: x=0 " |x[>>r.

B) OnpejenuTb MakCuMalbHO? 3HAYEHHE MOJY IS HanpsKen-
nHoctd E,, U KOOPIHUHATHL X,, TOUEK, B KOTODPHIX OHO Hadmaona-
erce.

r) ITocrpouts NpuMephble rpapury GyHKuHi @ (x) H £, (x).
BHSACHATD, ueM J1s1 KPUBOH @ (X) SIBASIIOTCH TOUKH Xy, .

HanpsizzenHOCTE [0S BHUHCAUTE ABYMA cliocobamu: 1) He-
X0 W3 BBIpaXKEHUS sl HAPSKEeHHOCTH TOJAST TOUEUHOTO 3a-
psifia ¥ IPUHIMIIA CYTepIO3HLHH NoJell, 2) HcXOMs U3 BEIp asKe-
HHAs Jad moreHnuana. CpaBHHTh oBa Clocofa BLIYHCAEHHHA.

3.31. [To xpyrsoff oueHb TOHKOH IIJIACTHHKE pajuyca r==
=0,100 M paBHOMEpPHO pacnpesieseH 3apay q*l 00 Mx K. Ilpu-
HAB ochb IJIAaCTUHKH 3a OCbh X,
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a) HaliTd @ U £, 414 TOUeK, JTeXKalluX Ha OCH, KaK Gy HKIHH
X} HCCIEIOBaTh NOMyYEHHHIE BhHIpaXeHHs AA [x|S>r,

6) BRIUHCIUTL @ H E, B Touke x==100 MM.

3.32. Ouenp TOHKafi MIAacTHHKA HMeeT (GopMy KOJIbLA C
BHYTPEHHHM DaJIMyCOM @ W BHeIIHWM paguycoM b. Ilo maa-
CTHHKE DABHOMEDHO paclipejened 3apfi §. lIpunas och maa-
CTHHKH 32 OCb X, HAHTH @ H £, Ha OCH NIACTHHKH KaK ¢y HKIHH
x. HccnemoBaTh cayuafl [xI>>b.

3.33. BocnonssopaBulich pesy/bTaToM 3agaud 3.31, mo-
JIyYHTh BHpaxenue a5 E, Nojf GecCKOHEUHOH IIOCKOCTH, 3a-
PSAXKEHHOA OTHOPOOHO ¢ IJIOTHOCTBIO G (OCh X NMepIeHJHKYyasIp-
Ha K IJIOCKOCTH),

3.34. B sanaue 3.33 jn1s nanp sKEHHOCTH NoJs1, cO3AaBae-
Moro GecKOHEUHOH O,ZLHOPOIIHO 3apAKeHHOA NJIOCKOCThIO, IMOo-

JYYeHO BHpameHHe [ =

. .Bosemem Touky P, orcrosinyio

OT IJOCKOCTH Ha paccmmme b (puc. 3.1). IlpoBenemM BOKpYT
OCHOBaHWS MNePNEN/HKYJApa, ONYWeHHOro Ha o
NJIOCKOCTb U3 TOUKH P, OKPY:KHOCTS pajuyca a.
TpeGyercs nafiTu 3HaueHHe @, IPH KOTOpPOM Ha- <
HpSKEHHOCTh, CO3AaBaemasi B P 3apajamMu, a 5
pacnoJOXeHHEMH BHYTPH OKPYKHOCTH, COCTaB- o P
JISIeT OIOBHHY MOJNHOH HAOpPSMKEHHOCTH; Ompe-
JleTuTh TaKEKe 7 U 1, COOTBETCTBYIOHIHE 3TOMY 5
3HAYelNo a.

3.35. VmeeTcs miockuil KoHnJeHcaTop ¢ Kpyr- Puc. 3.1
JIBIMHM [JTaCTHHAMH pajuyca r, OTCTOSLIUMH JIpyr
oT apyra Ha paccroanue 2a (a<r). [lnactTunam cooSuieHsl OfH-
HAKOBBIE II0 MOAYJII0 pasHOUMeHHEE 3apdaabl. Ocb, Npoxons-
Y0 uepe3 HeHTpHl ILTacTHH, ofo3nauuM G6yKeofi x. Hauano
KOOD,1HAT NOMECTHM B UEHTP KoHAeHncatopa. [lonaras, uro
3apsabl paclpeieiensl o IJacTHHAM PAaEHOMEPHO < NJIOTHOC-
TBIO -0 H —0, HCCAET0BATD HANPSKEHHOCTD NOJs E B TOUKAX,
Jexkamux Ha ocH x. C 3Tofl uenbio HaHTH:

a) £, Kak QyHKHdo x,

6) E.(0), 1. e. E. B nenrpe Komjencaropa,

B) Ly(a—0), T. e. L, B TOuKe ¢ KooDLmHaTopl x=g—38
(6—-0),

r) E.(a+0), 1. e. £, B TOUKe ¢ KOOpJHHATON X=@a-5
8—0), -

N E, Kak QYHKUHIO X B TOUKAX, st KOTOPHX |X[>>r.

Tonumhou HIACTHH npeHereqb.

3.36. HafiTn noreHnman ¢ u Monynb E HanpsXKeHHOCTH
moJist qunoss Kak GYHKIHU # 1 ¥ (# — paccrosiHHe OT LeHTpa
JHOONsT, & — YroaA MEKLY OCBIO JHIOSA H HaNpaBJeHHeM OT
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IEHTpA AHNOAS K JAaHHOH TouKe). DIEKTPHYECKHH MOMEHT
JHIIOIS paBeH p.

3.37. KakuM cBOHCTBOM 00safaeT 3/1€KTPHYECKHH AMIIOJb-
HBIH MOMEHT P HeHTpaJbHOH cHcTeMBl 3apsJoB?

3.38. Kakyio pa6oty A Hy®HO cOBepIIMTEH, YTOGHI NMOBEP-
HYTb AHMIIOJNb C MOMCHTOM P H3 NoJIOXKeHHs 1o nomo E B nodao-

JKeHHe DPOTHB Mo.is?

3.39. UeMmy paBeH 3JEKTPHYECKHH JAHNOABHBIE MOMEHT
p: a) kBajapynoas, 6) OKTyNoss?

3.40. Hafiru cuny F B3auMoyefCTBHA /IBYX MOJEKYJ BOABI,
OTCTOSIIHX JIPYr OT Japyra Ha paccrogHue [=1,00-107%m
(10 HM). DaexTpHYeCcKHH IMMOJBHBIA MOMEHT MOJEKYJIbl BOXLI
p=0,62-10"2 Kn-M. Jlunosbiible MOMEHTBI MOJEKYJ CUMTATh
pPaclnoNOXEeHHBIMH BAOAL COCAHHAIOUWICH MOJEKYJBl TipAMOM.

3.41. [Ipa oJMHAKOBHX 34psAja -F¢ MNOMEAIOTCH B TOUKAX
¢ koopauHaTamu (+a, 0) u (—a, 0) (puc. 3.2). Halita 3.1eKT1-
PHUYECKHH JHIOJILHBIE MOMEHT p 3TOH CHCTEMSI OTHOCHTENbHO
TOueK ¢ KoopAuHaTaMmu: a) (—a, 0), 6) (+a, 0), B) (C, 0),
r) 0, -fa).

(0,+a) Pid N

+g +g . M e

-——--()———-—-—~————-—-—O—-—-—-—>e
(-a,0) Y (+a,0) =% \J{/

Puc. 3.2 Puc. 3.3

3.42. Pemmntep 3agauy 3.41, 3amenuB B Touke (—a, 0)
3apsag --g Ha -—~q.

3.43. Ha puc. 3.3 usoOpaxkeHa cHcTeMa 3apsijoB.

1. Kak Ha3wiBaercsi Takasl cucreMa?

2. Uemy paBeH 3.1€KTpHUECKHI AUIOJLHBIA MOMEHT p 3TOf
CHCTEME! 3apsaoB?

3. Ha#iTn npubsnKeHHoe 3HaueHHE NOTEHIHANA ¢ B TOYKE
¢ KoopaHHaTamu: a) (r, 0), 6) (r, 7), B) (0, r). Bo Bcex cay-
qadax r>a.

4. CpaBHHTL IOTeHIHAX @ B Touke (r, 0) ¢ NOTEHIIHAJIOM
¢’, KOTOPHIH CO3AaBaJl GH B TOH Ke TOUKe JHII0Ab, 3aPAJbl KOTO-
poro --g u —g nomewanuch 6k B Toukax (-a, 0) u (—a, 0).
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3.44. 3apsapl cucTeMbl, H306paxeHHON! Ha puc. 3.4, nexar
B IVIOCKOCTH X, Y W MOMEIAIOTCA B BEPUIMHAX IIECTHYTOILHHKA
co cropornoii a=10,0 mm; g=1,00 MK, ,

1. Haiiti 371€eKTpHUECKHE AUNOJABHEI MOMEHT P CHCTEMEI, &
TaKXe MOIyJab p 3TOTO MOMEHTA.

2. OnpeneauTb B IUIOJNbHOM NPUGAHMKEHUH NOTEHIHAN @,
CO3JaBAaEMBIHl CHCTEMOH B TOUKE C KOODAHHATAMH X, ==y;==

=1,00 M.
q 3. Haiitu nauboisizee @,,, H
A7 HAaHUMEHbIIee ¢, SHAYCHHS NO-
Pl Iy TEHIHala Ha pAacCTOAHHH r==
-
ies \“Q+(Z =1,00 M OT HeHTpa CHCTEeMHI.
! ! 3.45. PacnosoxenHvlii Ha ocH
! 0 : 7 X TOHKHH cTep:xKeHb MIJIHHH 20
g0 | P 0
\\ //
z
77 ]
i
Puc, 3.4 Puc. 3.5

3apsiKeH ONHOPOAHO C JHHEHHOH mioTHocThi0 A (puc. 3.5).
HalTn 3JeKTpHYCCKHH JHNOIBHBI MOMEHT P CTEP:KHSA OTHOCH-
TENBHO! a) JEBOTO KOHUA, 6) cepejuur!, B) MPaBOTO KOHUA
CTEpHHS.

3.46. Pemmnts 3agauy 3.45 ans cayuas, Korja JHHeAHAs
IJIOTHOCTH 3apsja U3MeHsieTes 110 3aKoHY A=Rx (k — KOHCTaH-
Ta, HAYAN0 KOOPAHHAT [1OMELIAETCS B CEPEIHE CTEPXKHS).

3.47. [lo ToHKOMY KoOJabLly Daauyca R paclpejes€H pas-
1HOMEPHO 3aps] —¢. B ueHTpe Kosblla pacno/oxed TOUEUHBIA
3apsag 9.

1. Uemy paBeH 3€KTpHYECKHH JHIOIBHLIA MOMEHT P 3TOH
CHCTEMBL 3apA0B?

2. a) TlpuHAB 0Ch KOJbIA 32 OCb X, HAYa/10 KOTOPOH IoMe-
IIjaeTcs B IEHTPE KOJbLA, HANTH NOTEHIHAJ  H HAalD A:KEHHOCTD
noas E jas Touek ocH, KOODAHHATA X KOTOPHIX IO MOAYJIO
MHOTO Gosbiie panuyca Koasua R (Jx>R); 6) KakuM MyJbTH-
[IOIEM CO314€TCA JAHHOE 3JEKTPHUYEeCKoe MoJe?

3.48. Haitu aneKTpUuecKHH AHMOALHBIA MOMEHT P cephl
13 3ajayu 3.18.

3.49. Bocnosnb3opaBlukch pe3yabTatoM 3ajaul 3.48, HalTH
MOTEHIHAN ¢ MO, cozgaBaeMoro chepod us 3amaut 3.18 sa
pAcCTOAHUAX OT LEHTpa cgepsl £, MHOTO GOIBIINX pagHyca
chepst R (r>R).

3.50. Y uszobpaxeHHOH Ha pHc. 3.6 CHCTEMH 3apsiJoB € —=
anemedtapubii 3apsa, a=0,100 um.
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1. Onpenenuts:

2) JAMMONLHBLIE MOMEHT P CHCTEMEI,

6) npubIHKEHHbIE 3HAYEHHS] IOTEHIIHA/IA @ U MOAY.JIs1 HAMPSI-
XEHHOCTH MoJist E B TOUKe, JeXKaeHd #Ha OCH CHCTEMB! H OTCTOS-
meH OT IleHTpa CHUCTeMbl Ha paccrosnue r=10,0 HMm,

B) KaKHM MYyJbTHIONEM 0o6yciaoBienst ¢ u E.

2. CpaBHHUTD NMOJIyUEHHBIE 3HAUEHUsT @ H E cO 3HAUEHHSAMH
¢’ u E’ nosst ToueyHoro 3apsiia —e Ha TOM K€ PacCTOSTHHH .

3.51. Bokpyr sapsiza ~-e ABHIKeTCs] pAaBHOMEPHO IO KPYyro-
BOU Tpaekropuu paguyca a=0,100 uM 3apaa —e. Llentp Tpaex-
TOpUH cOBNajaer ¢ 3apsiioM —e. Haifitm:

a) cpelHee 3HAUEHHME JUIOJLHOTO MOMEHTa (p) 3TOH Cu-
CTEMBI,

6) cpenuue 3Hayenus NoTeHIHa a (§) H MOXYJIs HANPSKEH-
HOCTH NoJist (E) B TOUKe, NexKaled B IVIOCKOCTH TPACKTOPUH 1id

e +2e —e paccrosiuuu r=10,0 oM OT 3a-

psada -e. CpaBHUTDL MOJYYeH-
> a J a ' HBIH pe3yJbTarT ¢ OTBETOM K
! J ! 3agaue 3.50, m. 6).

Puc, 3.6 3.52. Hcxomgsi wu3 ompefe-

JIEHHS] TUBEPreHIINH BEKTOPa a

KaK Ipejesa OTHOUleHHs Moroka P, uepe3 3aMKHYTYIO IIO-
BEPXHOCTb K 06beMy V, OrpaHHuYCHHOMY 3TOH [IOBEPXHOCTLIO:
Va.:vlim0 (D,/V), onpelesuTh IUBEPreHIMIO CASIYIOMUX BEK-

-

TOPHBIX IIOJIEH:

a) a=f(x)e,, rae f(x) — Hekoropas ¢yHKIHsS AEKapTOBOH
KOOpJHHATH X,

6) a=r, rje r — paIuyCc-BEKTOP TOUKH, B KOTOPOH OIpe-
JIeJISIETCST  IUBEPIreHIHs,

B) a=e,, I'le e, — OPT PaAUYC-BEKTOPA TOUKH, B KOTOPOM
onpesieNseTcs AHBEpPreHIus,

r) a=f(r)e,, rae f(r) — HekoTopas GYHKIUST MOZY.JIA pajgH-
yc-BeKTOopa.

3.53. HMmeercsl oXHOPOZHOE II0Jle HEKOTOPOrO BEKTOpa a.
Onpenents:

a) AMBEPreHLHIO 3TOro INoast va,

6) IOTOK BEKTOpa a uepe3 IPOU3BOJLHYIO 3aMKHYTYIO IIO-
BepxHoctt @, :

3.54. BoCIOJB30BABINKCE TEM, YTO OJHOPOJIHOE BEKTOPHOE
IoJIe HE HMeeT HCTOYHHKOB, J0KAa3aTh, UTO AJST MPOH3BOJILHOMN

3aMKHYTOH IIOBEPXHOCTH 515‘ dS==0.

3.55. Briuncauts norok @, paguyc-Bektopa r yepes chepy
paguyca R ¢ meHTpoM B HayaJe KOODZHHAT.
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3.56. Uemy paBeH HHTerpan f rdS, raer— paguyc-BeKTOp
5

TOYKH, B KOTOpPOH HOMeLlaeTcs 3JeMeHT IOBePXHOCTH dS,
S — npoHusBo/ibHAA 3aMKHyTas NOBEPXHOCTb, OrpaHHYHBAIO-
uast o6veM V,

3.57. Usecrna ¢yukuusa f(r), onpefensiomas JuBepre-
IIHIO BEKTOpHOro Moaa a: Va=f(r). Hanmucarp Bepamxenue
1 noroka @, BekTopa a 4epes chepy paauyca R ¢ LEHTPOM B
Hayuaje KOODAHHAT.

3.58. B o6nacTH BeKTOpPHOTO NOJIA a HMeeTcsl BooGpaxKae-
Mas 3aMKHYTas IOBEPXHOCTb S, BHYTPH KOTOPOH Beioxy Va==0.
Pasznenum S npousBosbio Ha jBe wactTd S; U S;. B kakou co-
OTHOWIEHHH HaxoiaTcA moroku @; u @, BekTOpa a uyepes Sy
U Sz?

3.59. Mmeerca ocecHMMeTpHYHOE ToOJIe, CO3/1aBAEMO2 B
BaKyyMe TOHKOH GeCKOHeUHOH OIHOPOIHO 3apsiKeHHOoH HHTLIO.
Jlunefigasi NJIOTHOCTE 3apsija paBHa A. MmeeTcs Takxe BOOG-
paxaemas chepuyeckas NoBepXHOCTb pajuyca R ¢ HeHTPoM Ha
HuTtH. Hafimu:

a) NMPOEKNHIO HAa HOPMavib K MOBEPXHOCTH HAIPSKEHHOCTH
mona E,,

6) notok B BekTopa E uyepes MOBEPXHOCTB.

3.60. HafiTn 3aBuCcHMOCTb IJIOTHOCTH 3apsjioB P OT JAeKap-
TOBBIX KOOpIMHAT X, Y, Z, IPH KOTOPOI HalpSKeHHOCTh NOJS
onxcelBanach Obl QyHKHued E==lxe,—12ye -}-32%,.

3.61. HafiTu 32EHCHMOCTD IJIOTHOCTH 3apPSIIOB O OT MOAYAS
r pajuyc-BeKTOpa, PU KOTOPOH HampsKeHHOCTb IO/ OIHCHI-
Bajach Ob ¢yukipeds E=A exp(—arje,, tie A U & — KoH-
CTaHTHL.

3.62. 1. Kaxas cucrema 3apsI0B MOXKST CO3JATh B BAKVYMS
nojie ¢ HanpsIKeHHOCThbio E=ar (o— KoHCTaHTa, r— paidyc-
BEKTOp)?

2. Uenry paceH a8 Taxoro noJs notox @, Bektopa E yepes
IIPOH3BOJELHYIO MOBEPXIIOCTh S, orpaHuuuBanuyio ojveM V?

3.63. lcxoaa u3 omnpelefedus NPOeKNHH pPOTOpa BeKTopA
a Ha HaupapJeHHE W KaK Opene/a OTHOWeHHs NHPKYASLHH C,
0 KOHTYPY, J&KAIIEMY B IOCKOCTH, NepPHeH IUKYIAPHOA K Ha-
npaBJaeHHio n, K OrpaHHUCHHOH KOHTYpOM IOBepXHOCTH S:
[Va]npnzlsim(ca/S), onpejeIuTh poTOp CASAYIOLINX BEKTOp-

—>0

HBIX MOJEH:

a) a=f(x)e,, rae [(x) — Hexoropasi QpyHKIHMS AEKapTOBOH
KOOpJIHHATH! X,

6) a=r, rie r — pajuyc-BeKTOP TOYKII, B KOTOPOH Olpe-
JeJsieTcsl  porop,
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B) a=e,, I'Jle €, — OPT PaAHyC-BEKTOPA TOYKH, B KOTOPON
onpeJesieTcss poTop,

r) a=f(r)e,, rae f(r) — HekorOopass QGYHKUHS MOAYJS pa-
JHyC-BeKTOpA.

3.64. Bocnosb30BaBIIKHCE TeM, UTO B3SATHIA MO JIIOGOMY 3aM-

KHYTOMY KOHTYpY ‘f dl paBeH Hy.m0, 0Ka3aTh, YTO OZHODPOI-
HOe BEKTODHOe Iosie fBJAseTcsl Ge3BHXPEBLIM.

3.65. Moxer s 3JeKTPOCTaTHYeCKOe I10J1e nMeTh BHp E=
=a/(ye,—xey)?

3.66. as nonsa E———a(yex-—xey) BEBIYHCJTHTD:

a) poTop B TOYKe ¢ KOOpAHHaTaMHu (X, Yy, 2),

6) uupkyasuuio C M0 OKPYKHOCTH pajmuyca b, Jexaiiedl B
IJIOCKOCTH X, ¥ (C LIeHTPOM B NPOM3BOJIBHOH TOYKE); Halpabje-
HHe 00X0Jla 00pa3yeT C OChbI0 2 IPABOBHHTOBYIO CHCTEMY.

3.67. Mmeerca Geckoneynasi MIOCKOCTb, 3apsixKeHHas OJl-
HOPOJHO € IJIOTHOCTBIO 0. Och X MepleHAHKYJsPHA K ITOCKO-
CTH; HayaJlo OTcYeTa X HAXOZHTCS B TOYKE ITepecevyeHHs] OCH C
IJIOCKOCTBIO.

a) Bocnonb3oBagiinch TeopeMoti ['aycca, HalTH BHIpaxKeHHe
niasi E,. B TouKe ¢ Koopautartoil x. CpaBHHThL NMOJYYeHHBIH pe-
3yJsibTaT C OTBETOM K 3aiaye 3.33.

6) Haiitu saBucuMocTs ¢ OT x.

B) MOKHO JIH OTHOPMHPOBATD BEIpaXKeHHe JJIs ¢ TaK, 4TOGBI
¢ ofbpawaJca B NyJb 11a GECKOHEUIIOCTH?

3.68. Moxer /1 10Jie BHE Pa3HOHMEHHO H OIHOPOIHO 3aps-
JKEHHBIX Mapa/liesbHblX OeCKOHEYHBIX ILJIOCKOCTeH OBITL OT-
JUYHBIM OT HYJISI?

3.69. [lpe mapaasienbHble GecKOHeYHBIE IJIOCKOCTH 3apsixKe-
HBI: OfHAa C IJOTHOCTBIO o,=-4,42.107 Kg/M2, 1pyras c
TJIOTHOCTBIO 0 ==—8,84-10~1¢ Ky/m? (puc. 3.7). Haiitu Hanps-
)KenHocrb noast E s Kaxjod us o6maacretr A, B u C.

16y -G,
G, @, .
{
A B ¢ ¢ 3
e . A
2z
2% .
i , - 4
Puc. 3.7 Puc. 3.8

3.70. e napaJjiiesbHble GeCKOHeUHbIE IJIOCKOCTH 3ap siKe-
HBl Pa3HOMMEHHO C Pa3HBIMH MO MOAYJIIO TJIOTHOCTAMH -Gy H
—0;. AGCLHCCHl YKa3aHHBIX Ha pHC. 3.8 ToUeK paBHHL X;=
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e=—3,00 M, X,=—1,00 M, Xg=-+2,00M, x,=~-3,00 M. Pas-
HOCTb TIOTCHUUAJOB MeXIY TOYKaMH 2 ¥ [ paBHA Qy—@;=
=400 B.

a) Kakas u3 miotHocredt (-0; HaH —0,) GoJiblle 1O MoO-
AyJIo?

6) UeMmy paBHa Pa3sHOCTb IOTEHIHANOB §,—@,?

3.71. Hmeercsi GeckoHeYHasi O4eHbh TOHKAas NpsiMasl HHTb,
3apsKeHHasl OJHOPOJHO C JIHHEHHOH IIOTHOCTHIO A. Bocnonn-
30BaBIIUCh TeopeMoi [aycca, mafiTH MOXYABL HANPSKEHHOCTH
nodisd E KakK QYHKUHUIO PacCTOAHHSA r OT HUTH. CpaRduTL MOMY-
YeHHEIH pe3ysbTar ¢ OTBeTOM K 3ajade 3.29.

3.72. Beckoneynas ToHKas npsAMmasg HUTb 3apfKeHa OJHO-
pomHO ¢ MIOTHOCTBIO A=2,00 MKK//M.

a) Haittn £ ¥ ¢ Kaxk GYHKUHA paccTrosiuus r oT HHTH, I]o-
TeHHal Ha DPAacCTOSHHMH =] M NOJOXKUTb DPABHBIM HY.IO.

6) Beuucants E u ¢ g 7=10,0 m.

B) MOXHO JIH OTHOPMHPOBATH TOTEHI[HAJ Tak, YTOGH OH
ofpaliajcs B HyAb HA OeCKOHEUHOCTH?

3.73. DaekTponsl ABYX3JEKTPONHON JaMmbl (AHOmAa) HMe-
tot hopMy HutH paguyca a=0,100 MM (KaToI) H KOAKCHATBHOTO
¢ Hefl musuHapa paguyca b=2,72 mm (anom). Ha snekrponn
nogano Hampaxenuwe U=100B. Hafitu Momyap cuanr I,
KOTOPYIO GYIeT HCIBITEIBATB 3JEKTPOH, H CHIBl F ., KOTOPYIO
OyAeT JCOBITRIBATD MOJIEKYJa BOJBI, HAXONASCH B TOYKE, OTCTO-
AlEeH OT OCH KaTtojla Ha paccrosinme r=1,00 MmM. JiunonbHbri
MOMEHT MOJIeKyJH Bojapl p=0,62-10729 Ku-m.

3.74. C kaxoii cuol F (Ha efuHHILY JJTHHEL )OTTAJKHBAIOTCS
JIB€ OJIHONMEHHO 3aps:KeHHbIe OECKOHEUHO JJTHHHEIE TIapasiesib-
HBI€ HHTH C ONMHAKOBOH IJIOTHOCTEIO 3apsga A=3,00 MkKui/M,
Haxopjsmuecsl Ha paccrosnun b=20,0 MM IpPYyr ot Apyra?
Kakywo padory A (Ha eIHHHIY IJTHHH) HYXKHO COBEPINHTE,
yTOOBl COMMSHTH HHTH 1O pacctosinusg a=10,0 mMm?

3.75. Vimeetcs chepa panuyca R, 3apsxKeHHass OLHOPOJHO C
NIOBEDXHOCTHOH [UIOTHOCTLIO .

a) Hatitu nanpsixennoctbk nonst E B Touke, OTCTOAIEH Ha
paccrosinie r oT ueHTpa cbephl (r<<R).

6) Kakoe 3akJioyeHde BBITEKaeT H3 OTBeTa Ha I, a)?

B) UeMy paBeH NOTEHUHAT ¢ BHYTPH Chephl?

3.76. Kakas cuna F feficTByeT Ha 3/71€KTPOH, HaXOASALIHIICA
B IIOJOCTH, OOGpPa30BAHHON 3apssKeHHLIM IIapOBBIM  CJOEM,
ecnu 06BeMHAsA IIJIOTHOCTh O 3apsifia B CJ0€ 3aBHCHT TOMLKO OT
paccTosinusl r 10 WeHTpa CJosi?

3.77. lllap pamuyca R 3apsiKeH ONHOPOIHO C 0O0BeMHOMH
n1oTHOCThIO P. Halitn Hanpsikennocts noist E u moreHnuan ¢
IJis1 TOYeK BHYTDH Hiapa.
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3.78. BuyTpH mapa, 3apsa:KeHHOTO OJHOPOJHO ¢ OGBEMHOM
IJIOTHOCTBIO P HMeeTcs chepHuecKast I10J0CTh, B KOTOPOH 3a-
psiiet oTeyTeTByloT. CMelleHHe LEHTPa MOIOCTH OTHOCHTEABHO
LeHTPA IIapa onpenensieTcss BekTopoM a. Haittn manpsiken-
Hocth nonss E BHyTpH monoctH. PaccMorpeTe cayuad a=0.

3.79. B 1903 r. Ik, k. ToMcoH NpeRIONKHI MOAENE,
COIIACHO KOTOPOH aToM BOJOPOAA IpPeAcTaBJisieT cofofl paBHO-
MepHO 3aNojiHeHHBI 3apafoM -He wap pagwyca R, BHYTPH
KOTOpPOTo HaXOauTCs 371eKTpoH. [1peanonaras, uto «CHJ TpeHHsI»
HET, ONpEelesHTh XapakTep JBHKEHHS 3/EKTPOHA IoCae TOro,
Kak oH GYJeT BBHIBEAEH U3 TNOJOXKEEHS PaBHOBECHS.

3.80. Ucxons u3 Mojgean aroMa, ONHCaHHOH B 3ajaue 3.79,
OIIPENEIUTD PamgHyC MOJTOKHUTETILHO 3apsKEHHOro uiapa R,
NMpu KOTOPOM dacrota KoaeSauuil JEKTPOHA COBNATAaeT ¢
YacTOTOH CIEKTPAbHONH JHHHU BOAOPOJAHOTO aToMa, 0fo3Ha-
yaenoll cuMsosom H,. Javuaa Bosiger sTofi jiugun A=656,3 oM.
CpasHHTD NOJYUYEHHOE 3HaueHHe R ¢ pa3mepaMu aToMos, Ioay-
YAOUIMMUCS W3 KHHETHYSCKOH TEOPUH Trasos.

3.81. 3apan ¢=1,00 uKa pacnpegesen no mapy paguyca
R=10,0 cM c oObeMHO#l MJIOTHOCTEIO, KRRONOPLIHOHAILHOH
paccTOsHHIO ¢ OT leHTpa mapa. Hafitu:

a) TIOTEHLHAJ @, B LCHTPE 1apa,

6) noteni#an ¢(r) BHYTpH mapa xak OyHKIHUIO 7,

B) MOjyJb HanpskesHocTd noas L (R/2) mocepeanHe pac-
CTOSHMS OT LEHTPA lapa JO €ro NOBEPXHOCTH.

3.82. IlpocTpalcrso 2aNloJHEHO 3apSIaoM, MJIOTHOCTE KO-
TOPOro M3MEHsIeTCs 10 3aKORY 0==0/7, Tlie P, — KOHCTaHTa,
r — paccTosiHHe OT Haudajia Koopanuar. HaitH nanpsixei-
nocte noast E Kak QJYHKU,HIO parnyc-sekropa r. CCag0BaTh
xapakrep JHHUH HanpsuxkeHHoctH. O6aacTb BOJIH3Y Havasa KO-
OpJMHAT UCKJIOUHTE K3 PACCMOTPEHHS.

'3.83. TlpocTpaHCTBO 3aNOAHEHO 3api/OM IJIOTHOCTH Q=
=pq exp (—wr?), rae p, U @ — KOoHcTauTel. Hafith E Kax
¢yurumio r. HMccienosarh xapaxkrtep Noss OpH GGIbIIHX I
MasibiX 7 {GOMBIIMMH CUHTATh 3HAYEHHS! 7, YAORJIETBOPSIOLIHE
VCIOBHIO Gr*>>1, MagbIMH — YCIOBHK wril).

3.2, QyeRTpHYECKGE NONE B RUSJCSKTPHKaX

3.84. [1ns1eKTPHUECKOE TEIO 3aPSIIKEHO OJHOPOAHO ¢ OFLEM-
HOM TJIOTHOCTEIO Po=1,00 MxKu1/M?. Kaxkosa 6yrer ofnemuas
NJIGTHOCTD 3apAJa P, €C/H TeI0 NPHBECTH B JBHMKEHUE CO CKO-
pocteio v==0,500c?

3.85. lus/eKTpHUeCKoe Teno, HuMelomee ¢opmy Kyba, 3a-
PAXKEHO OZHOPOJHO € IOBEPXHOCTHOH MJOTHOCTBIO Cp=
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=1,00 mxKa/m? Kaxora Gyjer moBepXHOCTHAS NJIOTHOCTEL 3a-
pfza O, €CJH TeJO NPHBECTH B JBHXEHHe B HANDABACHHH Of-
Horo u3 ero pebep co ckopocthio v=0,500c?

3.86. TonkHH [H3NEKTPHUECKHH CTEpKEHb 3apsKeH of-
HOPOJHO C JIHHEeHHOH IJIOTHoCThIO A=1,00 MkKa/m. Kaxosa
GyZzeT nHHelHas NJIOTHOCTD 3apsja A, eCIH CTepKeHb TIPHBECTH
B AiBHKeHHe co ckopocThio v=0,500c B HanpaBieHHH, oGpasyio-
IIeM ¢ NepBoHAauaJbHEIM HallpaB/ieHHeM OCH CTEPXKHSA Yroa o ==
=30°?

3.87. B uexoropod TOUKe H30TPOIHOrO [H3JEKTPHKA ¢
NPOHHIIAEMOCTBIO & SJMEKTPHUECKOe CMellleHHe HMeeT 3HaueHHe
D. Uemy paBHa nmoJapu3oBaHHOCTL P B 3TOH TOuke?

3.88. HMmetorca 1Be GecKoHeuHbIe NIapa/lieabHble IIOCKOCTH,
3apsKeHHEe ¢ IIOTHOCTAMH -+0 H —0. [lepBoHauaIbHO OHH
Haxo#siTcA B BakyyMme. 3aTeM 3a30p MeXJy ILIOCKOCTAMH
3alo/iIfeTcsd OJHOPOIHEIM H30TPOIMHBIM AHIJICKTPHKOM C IIpoO-
HHUIIAaeMOCTBIO &. UTO IPOHCXOAUT IPH 3TOM C: a) HalpsmKeH-
HocTeio E mosast B 3a3ope, 6) cMemenneM D, B) pasHocTelio mo-
TequuaaoB U MexIy IJIOCKOCTSAMH?

3.88. B onHoponHOE 3/1€KTpHUECKOoe T10/e ¢ HaNpsXKeHHOCTBIO
E,=100 B/M nomemena GecKoHeuHasi TJIOCKoNApaie bHas
N1aCTHHA H3 OJIHOPOAHOTO H M30TPOIHOTO JIMAJIEKTPHKA C
nponunnaemoctsio £=2,00. IlractuHa pacnonoxena nepnesu-
kyasipuo K E, Omnpeneaurs:

a) HanmpsKEHHOCTL NOAs L M 3/eKTpHUecKoe cMellieHHe D
BHYTpH ILJaCTHHHL,

6) MOJISPU3OBAHHOCTb JHAJIEKTpHKA P,

B) MOBEPXHOCTHYIO IIOTHOCTb CBSI3aHHBIX 3apsiioB o',

3.90. DbeckoHeunas I1aCTHEA TOJMIMHBEI @ H3 H30TPOIHOIO
IU3JeKTpHKa I[OJAfpH30BaHa TaK, YTO IOJSAPH30BAHHOCTD

BOJIH3H OJHOU rpaHuLbl MAacTUHe! Py =F;n, : 7
a B6.au3M Apyrod rpaumnsl P,=P.n, rae’ 7 ",/,/
l‘l—ue,ILI/I}IH'{HbIﬁ BEKTOp, NepIeHIHKY/IAD- & ‘el £
HEIl K IJaCTHHE U HallpaBJeHHBI oT Ilep- 7 1a
BOH TpaHHLB! KO BTOPOH. HafATH cpeanow 7
00 oGbeMy MJAaCTHHH OGBEMHYIO ILIOT- | % % 7
HOCTL CBfI3aHHBIX 3apsinoB (p’). {

3.91. DeckoHeunasi mJ1acTHHa U3 H30- /]
TPOMHOrO [JU3JCKTPHKA IIOMErICHa B IIep- Prc. 3.9

NeHJHKYJSPHOe K Hell OJHOpOJHOe BHeUI-
Hee 9JeKTPHUECKOe Iosie HampsikeHHocTbio E, (puc. 3.9).
TommuHa IJIACTHHBL @, NPOHHUAEMOCTh H3MeEHseTcsl JIHHEHHO
OT 3HAUeHHS &; Ha JIEBOH rpaHuue 10 &; Ha IpaBoH TpaHule.
Bue naactunn e=1. Hatitu:

a) VE BHYTpH NIaCTHHB Kak (QyHKLUHIO X,
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6) notok @y Bextopa E uyepes BooGpakaeMyio NUJHHIPH-
YeCKyI0 MOBEPXHOCTL ¢ 06pas3yloUIMMH, MNapasiefIbHEIMH OCH
X; OCHOBaHHS LM/JHHADPA PAcNOOXKEHBI B TOUKAX C X, =—a/2
H X,=-}a/2; njomanb KaKIOro OCHOBAHHSI PaBHA S,

B) 00bEMHYIO IJIOTHOCTb O’ CBA3aHHBIX 3apsAJ0B Kak (yHK-
IHIO X.

3.92. Haiitu p° B cepelMHe nuacTuHbl K3 3ajaun 3.91, ecsn
e,=2,00, £,=4,00, a=1,00 cm, E,=3,00 kB/Mm.

3.93. Beckoneunas auaJiekTpuueckas N/1aCTHHA TOMIHHBL @
(puc. 3.10) mowmelnena BO BHellHee NepIleHHKYJIIpHOe K I1a-
CTHHE OJIHOPOJHOE 3JeKTPHYECKOe IoJe ¢ HanpsKeHHOCTho E,.
ITpornniaenocTs MIACTHHE H3MEHIeTcsl N0 HeKOTOPOMY 3aKOHY
e(x) [e(0)=e,]. Kakoit BuI Jo/MmKHA HMETb (PYHKIHSA &(X) A1
TOro, 4TOCHl IJIOTHOCTH CBSI3allHBIX 3apsjoB H3MEHAJach M0
zakony: p’=p;/(1-twx), rie p; ¥ & — Koucraute? Bre mia-

CTHHBI &€=1.
e
%__io ¥ ) a ky
, W % ,/’ ,,;/// \\‘l
/ a x 1 [
7 AN
% % /% + K
N . L/—\/\J -
Puc, 3.10 Puc. 3.11 Puc. 3.12

3.94. CrekasiHHasi TJAaCTHHKA C IIPOHHIAEMOCTLIO €,=
=6,00 BHeceHa B OJAHOPOLHOE BJIEKTPHYECKOE IOJIE ¢ HAmps-
®eHHocthlo F;==10,0 B/M M pacmosioxeHa Tak, 4To yroJa o
MEKAY HOPMAJBI0 K IJIACTHHKE M HalpaB/eHHEM BHEIIHEro
noast pasen 30°. HaiiTh HanpsxeHHOCTD £, MO/ B [JIAaCTHHKE,
yIroJ &z, KOTOPEIH 3T0 ToJ1e 06pasyeT C HOpManbio K MJacTHHKE,
a TaKkKe MJIOTHOCTb ¢' CBSI3aHHBIX 3apfJ0B, BO3HUKIIMX Ha
NOBEPXHOCTAX M1acTHHKH. CUMTaTh AM3JIEKTPHUECKYIO [PO-
HUIAEMOCTh CpPelbl BHE IJIACTHHKHM &;=1.

3.95. B 3asop MexAY PASHOUMEHHO 3apsiKEHHBIMH IJIO-
CKOCTSIMHM BBEJH TJIACTHHY H3 AM3JCKTPHKA, HE HECYUIYIO CTO-
ponHHX 3apAanoB (puc. 3.11). lltpuxopo#t aunuelt Ha pucyHke
noKazaHa Boo0pamkaeMasi 3aMKHYTas NOBEPXHOCTb, YacTHYHO
NpoXoJsimasl BHYTPH JH3JIEKTPHKa, YacTHYHO BHe ero. Yemy
paBeH MOTOK BekTopa D uyepes 3Ty MOBEDPXHOCTH?

3.96. BooGpaxkaemas 3aMKHYyTas MOBEPXHOCTb S MPOXOLHT
YaCTHYHO BHe IIACTHHBL M3 HM30TPONHOIO JH3JEKTPHUKa, 4a-
CTHYHO — BHYTPH Hee (puc. 3.12). ITotox Bektopa D uepes sty
MOBEPXHOCTh paBeH HyJIo, NMOTOK BekTopa E Gosbiue HyJs.
Kakne MoxXHO cJejlaThb H3 3TOrO BBHIBOJBI?
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3.97. BeckoHeuHas NJIaCTHHA M3 AM3JIEKTPHKA ¢ NDOHHIIae-
MOCTBIO € 3apsiK€Ha ONHOPOXHO ¢ OOBEMHOH ILIOTHOCTBIO p.
ToJIHHA NJIaCTHHE paBHa 2a. Bue miactune e=1. Hanpaeum
oChb X TepIeHAHKYJPHO K IIacTHHE, Hayajo KOOpJIHHAT
IIOMECTHM B cepeiMHe MJacTHHel. Halith ¢ u E. BHyTpH H BHe
IIJI4CTHHBI KaK $YHKLHIO X (NOTEHLHA] B CEPEIHHE IJaCTHHBI
I0JIOKUTL paBHbIM HyJno). IlocTpouts rpaduru ¢ u E,.

3.98. [is nsacTuHbl M3 3ajaud 3.97 Hajrtu:

a) IMOJSIPH3OBAHHOCTL P JH3/IeKTPHKAa KaK (PYHKIHIO x,

6) NMOBEPXHOCTHYIO IJIOTHOCTb @' CBSI3aHHBIX 3apsJIOB Ha
JeBOH (¥=—q) ¥ Ha npaBod (x=-q@) rpanHuLax IJIACTHHEI,

B) OGbEMHYIO IUIOTHOCTH O’ CBA3aHHBIX 34pSjOB.

3.99. Ilnacruua u3 3agaun 3.97 3apsikeHa C IIOTHOCTBIO
p=p, exp(—alxl), rae p, ¥ o — KoHcTaHTel. HaiiTH:

a) NpOeKUHio HANpsXKeHHOCTH MO/t Ha oOCh X,

6) 06beMHYIO IIOTHOCTL CBSI3aHHBIX 3apsjJioB KaK (QYHK-
U0 X.

3.100. TlosspuaoBanrocTb P HeKOTOpoH cpensl OKasblBa-
eTcsl NPONOPLUHOHANBHOH BBHIPAXKEHHIO €,/r%, rle €, — OpT, a
r — MOJyJb pajHyc-BeKTopa r. Yemy paBHa o0beMHas ILJIOT-
HOCTb p’ CBfI3aHHBIX 3apsIOB?

3.101. BuyrpH 11apa U3 OHOPOZHOrO H30TPOIHOIO AHA/IEK-~
TpHKa ¢ £=5,00 co31an0 OHOPOAHOE JIEKTPUUECKOE NOJIe C Ha-
npsxeHHocThio £=100 B/M. Haiiti MakcHMa/bHYIO T0OBEpX-
HOCTHYIO IIOTHOCTDL O, CBSI3AHHBIX 3apsiioB H CpejHee
3HaueHne ¢’ OJHOrO 3HaKa.

3.162. Ilanmouka M3 cerHeTO3JeKTpHKa, of/ajaionias OcTa-
TOUHOH I[OJISIPU3OBAHHOCTLIO P,, Harpap/eHHOH BAObL OCH
[ajoukH, MOjBellleHa 3a CEepeMHY B TOPH30HTA/JIbHOM IIQJIO-
JKEHHHM Ha TOHKOH Heynpyrofi HHTH. OIpenejHTb 9acToTy ®
MaJbiX KoJe0anui, KOTophie IMasouka Gyjer CoBepliaTh B OJ-
HOPO JHOM FOpPH30HTAMLHO HANPAaBJACHHOM I10Jie ¢ HanpsaKeHHo-
cTbio E, HACTOIbKO C1aGoM, YTO OHO HE OKa3blBaeT CYILeCcTBEH-
HOTO BJHMAHHA HA NOJAAPHU30BAHHOCTD 11aJ10YKH, IIJmHa nasnoy-
ku [, m1oTHOCTH 6.

3.3. TIpOBOAHMKH B 3JEKTPHYECKOM I0JE

3.103. Toueunsrii 3apay ¢=20,0 zKu HaxonHTCs B BaKyyme
Ha paccTosHul ¢=>50,0 MM OT 3a3eMJIE€HHOH IVIOCKOH MeTa/lJu-
yecKol crenku. HaliTH cusy F, ¢ KOTOPOH CTeHKA IPHTATHBAET
K cebe 3apsal.

3.104. BGiM3u 3a3eMyIeHHOH 1JIOCKOH MeTalJHYeCKOH CTeH-
KH HaxOAHTC Ha PacCTOSHHH @ OT Hee TOoYeUHHIH 3apsj 4.
OnpenesuTh MOBEPXHOCTHYIO IMIOTHOCTD G 3apfAJ0B, HHAYLH-
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POBAHHBIX Ha CTeHKe, KaK (QYHKIHIO PACCTOSHHS X OT OCHOBAHMUS
neprneHANKY/15pa, ONYIIEHHOrO M3 3apsijla Ha CTEHKy. Buiymc-
JHUTh CYMMapHBIH HHAYUMPOBAHHMIN 3apsy ¢,,,, [oJjaras
pasMepbl CTEHKH GECKOHEYHO GOJILIIHMMH.

3.105. MeransHyecKHll mapHuk painyca r=1 cM zapsKeH
no notesuHana ¢=1B. B kakom smake waMeHHTCST 3apsj Ila-
pHKa ¢, €CJaH C Iapuka BoutetaAT 100 ajeKTpoHOB?

3.106. TleppoHauanbHO B IPOCTPAHCTBE MEKAY OOKJIagKa-
MM IJIOCKOTO KOHJEHCAaTopa HMeeTcsl BakyyM. B aTom cayuae
HaNpsKEHHOCTL [0S B 3a20pe paBHa £, a 3J]eKk-
TpHYeckoe cmeiiedne D. 3aTeM 10s0BHHA 3a30pa
3anoJHsercs Tak, Kak [10KasaHo Ha puc. 3.13 oa-
HODOZHBIM H30TPONHLIM JH3IEKTPHUKOM C IIpOHHIIae-
MocThio €. Halitn BO3HHKamue noc/ie 3Toro 3Ha-

1
7
% yenus £; U D; B uactw 3a3opa I, a TaxKe 3Hade-
% é

uust £, u D, B yactH 3asopa 2. PaccmorpeTh JBa

cayydast:

Puc. 3.13 a) OcTaeTcsl NpPEXHHM HANpsDKeHKe MEXKLYy 00-

KJaJKaMH, A
6) OCTalOTCA HEeH3MEHHEIMHM 3apAjel Ha of-

r~f~7 KJIa7Kax
Hzobpasute npumepHblii xox auHud E u D
2
Z

/ B 3asope.
3.107. Pemmre 3ajiauy, aHalOTHUHYIO 3ajaue
i 3.108, ¢ TeM oTsIMUMeM, YTO AHIJIEKTPHKOM 3amof-
2, HsieTcA [OJIOBHHA 3a30pa Tak, KakK [IOKasaHo Ha

‘ / puc. 3.14.
L ~NZZ 3.108. Tlinomiany Kaxrnodl o6KJaAiKH IJOCKOTO

Puc. 3.14 koHpexcaropa S=1,00 M, paccrosinne Mexay 05-
kiaaakamd d==5,00 mmM. 3a30p Mexay OSKJIATAKAMH
3alo/HEeH JABYXCJAOHUBIM AudJeKTpukoM. [Ipouuraevocts I
TOJIIIMHA NepBoro ciaos &,=2,00, d;=3,00 MM, BTOpOro c.10s
£,=3,00, d,=2,00 mm. Haifity emkocts C KOHIEHCATOPA.

3.109. Ilnomanb xaka0i 05KJIAIKU ILTOCKOTO KOHJISHCATO-
pa S=1,00 M2, paccrosiune Mexxay obx.aaikaMu d=>5,00 e
3a30p MEKAY OOI(JIa}_IKaMI/I 3aloqHed U2 IeKTPUKOM, [IpoHHIac-
MOCTE KOTOpOI‘O U3MeHARTCs B HalpaB/IeHNH, NepleHIHKy.I1ap-
HOM K 00 KJ1a1KaM, 110 JIHHEHHOMY 3aKOHY OT 3HaueHHus & =2,00
BOAHSH OHOM OBKIAIKH 10 £,-5,44 BOAH3N apyron Onpeﬂe-
JuTh eMrocThb € KoupjeHcaropa.

3.110. IlpeneGperas paccesqueM Mojas BOJAM3HM KpaeB 0f-
KJIaN0K, [OJAY4YHTh BRIpaXKeHue I eMrocr# C HuIHHApHYe-
CKOTO KomjeHcatopa. Panuychl ofRJIapok r; U ry {(r<<rs),
JUTHHA uX . 3a30p MEXKAY O6KIajKaMH 3al0JHeH K3 JIeKTPHK OM
C NPOHHIAEMOCTBIO €,

118



8.111, TazopaspsaHbli CUETUHK 3JeMeHTapPHBIX YacTHI[ Co-
cTOMT H3 TPYOKH panuyca r,=10,0 MM u HaTAHYTOH O oCH
Tpy6KH HHUTH pajuyca r;=>50,0 mkm. JlnMHa cyeTyHka [=
=150 Mmm. TlojoxuB e=1, OUEHHTb MEX3JAEKTPOIHYIO €M-
goetn C.

3.112. Tlonyunrb BeIpaxkenue ayst eMKocTH C chepHueckoro
KoHJleHcaTopa. PamHychl OOKTafoK r, U ry (r,<<ry). 3asop
MeXIy O0KaaikaMH 3alloJHeH JH3JEKTPHKOM C IpoHHIae-
MOCTBIO €.

3.113. Panuycn o0k/1a0K cpepHyecKoro KonjeHcaropa r, =
=0,00 ¢p u r,=11,00 cM. 3a30p Mexy o0KIafKaMH 3all0JTHEH
JHUIJEKTPHKOM, IPOHHIAEMOCTH KOTOPOTO H3MEHSIETCS C pac-
CTOSIHHEM r OT lieHTPa KOHJeHcaTopa, Ilo 3aKoHy &==g,(r,/r),
rae €,=2,00. Hafitu emxocts C KoHZeHcaropa.

3.114. HMmeercs N KoHJeHCATODPOB, €MKOCTH KOTOPLIX DAaB-
uol Cy, C, .. ., Cy. [oayunrs Beipakenue mis emkoctd C cH-
cTeMBl KOUJEHCATOPOB MPH a) MapasienbHoM, ) Mocielosa-
TEJIbHOM COSIHHEHHH HX JAPYT C JAPYroM.

3.115. Coenunenst nociegosatenbio 10 0JHHAKOBBIX KOH-
JIEHCaTopoB, €MKOCTb KaxKAOro M3 KoTophiXx pasHa 100 nd.
Uemy paBHa eMKocTb C 3TOH CHCTEMBI?

3.1156. Kak HYX)HO COeIMHHTL KoHAeHcartopul C,=2 nd,
Cy=4 1® n C;=06 n®d, yrofbl NOJYYHTE CHCTEMY C EMKOCTBIO
C=3 ud?

3.117. Ha nBanocienoBaTeJbHO COEIHHEHHBIX KOHmeHCATO-
pa c emroctbio C;=100n1® u C,=200 n® nojpaHo NOCTOSHHOE
nanpszxenne U=300 B. Onpepenuts Hanpskenusa Uy u U,
Ha KoHjeicaropax U 3apfn g Ha Hx ofknankax. Kakosa em-
KocTb € 3TOH CHCTEMBI?

3.118. B uzofpaxkernoil na puc. 3.15 cxeme &=100 B,
C,=1,00 mx®, C,=2,00 Mx®, C;=3,00 mx®. Cuavayna 3ambl-
Kaercs ka4 K. 3arem ero pas- ' He
MBIKQIOT M 3aMBIKaT K104 K. o °—'—’:L
Kakue 3apsnsl gy, ¢, H g3 TPOHAYT £
IIPH 3TOM B YKa3aHHLIX CTPeTKaMH .
HampaBJeHHSX udepe3 cedueHHA [, ¢ ==,
3.119. Kowugmencatoper c eM- ! l
kocthlo C;=2,00 Mx® u C,= ]
=3,00 MK®D coeauHenb! N0CAE0BAa-
TENbHO M TOKJIOYEHBI K Gartapee
¢3. 1. c. §=120B, cpenuss Touka
KoTopoil 3asemieHa (puc.3.16). IIpoBox, coenuHSAIOMHA KOH-
JleHcatopbl, MoXKeT GBITh 3azemyeH ¢ noMombio kiaoya K. On-
pefesuTh 3apsiapbl ¢, s H g3, KOTOPBIE NPOHIYT NOC/E 3aMbl-
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KaHHS KJloua yepes ceyeHus I, 24 3 B HalpaB/eHHAX, YKa-
3aHHEIX CTPENKAMH Ha PHCYHKe.
3.120. [Ba ajauHHBIX nposoga paguyca a=1,00 MM pacro-

/ JIOXKeHbl B BO3AyXe Napai/eqbHO
- r——l—-)—l - apyr apyry. Paccrosnsie mexay
8 A ux ocsmMu  b=200 mm. Haiith

)
}jl—l B3aUMHYI0O eMKocTh C TpOBOJOB,
7 NPUXOJAILYIOCS] HAa eQMHHUIY HX
-[———!—)-———-r [‘f IJINHBI.
2 3.121. Haiitn emkoctb C KoH-
= peHcaropa, o0pa3oBAHHOTO JBYMS
Puc, 3.16 OJHHAKOBLIMH LIADIKAMY pajxyca
@, HaXOjsLIMAMHCA B cpele C AH-
2JIEKTPHYECKOH IPOHHUIIAEMOCTBIO €. Paccrosinye Mexay LeHT-
pamH wapuKoB paBHO b (b>>a). Beuucauts C 1aa a=10,0 mMu

u e=1,00.

3.4. 3Heprus 2JeKTPHUECKOTS MoJA

3.122. Boiuucauth suepruio W KYJOHOBCKOTO B3aMMOJEH-
CTBHS JABYX 3JIEKTPOHOB, HaXONALIMXCA JPYT OT Jpyra Ha pac-
crossuun r=1,00 mMM.

3.123. Cpennee 3HaYeHHe BeJIHYHHEBI, OOPATHOH PACCTOSIHHIO
3JIEKTPOHA OT sapa B aToMe Bogopoja, {l/r)=1/r,, rue ro=
=0,0529 HM — Tak Ha3biBaeMbil GopoBekHil paanyc. Onpene-
JIUTh:

a) cpearee sHauenue (W) sHepPruH KYJOHOBCKOTO B3aHMO-
JeHCTBHA 3JIeKTPOHA M Ajpa,

6) cymMapHYIO sueprui0 W KyJIOHOBCKOTO B3aUMOIEHCTBHS
9/eKTPOHOB H fAJep JJIs MO/ aTOMAapHOTO BOJOPOJA.

+g tg g -7 ¢ +g

- Satabeieteiln ZUNNE-chuiuinindeinin SRS Shuiniuiltn
1 f ] I 1 ]
I 1 i : 1 :
: af i ay ' 2,
i P Pl ]
U 0 S SRS S SN2 |
+g S T e T
Puc. 3.17

3.124. 'Hafitn B3auMuYO NOTEHIHANLHYIO sHepruo W s
KaXIOH H3 CHCTEM TOYEYHBIX 3apsjgoB, M306parKeHHHIX Ha
puc. 3.17. Bce 3apssl 0IMHAKOBBI 110 MOYJIIO B PACNoaraioTesl
B BepIIMHAX KBajpara co CTOPOHOH a.

3.125. HaliTu B3auMHYi0 HOTEHIHAJbHYIO 3Hepruio W
cucteMbl N TOUEWHEIX 3apPALOB Gy, Ja « + +y Giy « + -5 qn, Pac-
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[OJOXKEHHEIX B BaKyymMeé B TOYUKaX C pajlyc-BeKTOPaMH Iy,
Fay « - Fiy oo oy T

3.126. Ilo Teny obwema V pacnpenened 3sapsij ¢ ILIOT-
gocteio p=p(r). Haiitn Bripaxenne jans suepruu W  sroro
tesa, ojaras BHYTPH H BHe Te/la JHSJEKTPHUECKYIO MPOHH-
1aeMocTh e=1.

3.127. 3apax ¢=1,00-10"** Kn pasHoMepHO pacnpegeseH
1o NMOBepXHOCTH mapa pagnyca r=1,00 cm. J{usjaexTpuueckas
NPOHHIIAEMOCTL OKpYXamwllied Iap cpenpl e=1.

a) Beraucaurs suepruio W o, CBA32HHOrO € ILApOM,

6) Kaxasl uacth 1 3TOH 3HEePruUM 3aK/MiOYeHa B [penenax
KOHUEHTPHYECKO ¢ IuapoM BooOpaxaeMoil cdepbl pagnyca
R=1,00 M?

B) Uemy paeen paguyc R cheprl, B npejenax KOTOPoH 3a-
KJIOYEHa NOJOBHHA SHEPTHU?

3.128. 3apsan ¢=1,00-10"1" Ku paBHomepHO pacnpeneneH
no of6beMy wapa paguyca r=1,00 cm. OnpenennTs:

a) sHepruo W 1oJf, CBA3AHHOrO C IIApOM,

6) sneprurc W, 3aKTIOUEHHYIO BEYTPH 1Uapa,

B) sHepruio W,, 3aK/OYeHHYI0 B OKPYIKAIOUIEM Iap Ipo-
CTPaHCTBe.

HusjexTpuyeckas NpOHHUAEMOCThL BHYTPHW H BHe Iuapa

=1.

3.129. IlepronauanvHo 3apan ¢=1,00-10"1° Ka pacnpe-
JeqdeTcsl paBloMeplio no o6neMy Iuapa pafuyca r=1,00 cm.
3areM BCJEJCTBHE B3aHMHOTO OTTAJKHBAHHUS 3apsjpl llepexo-
57 Ha lloBepxHoCTb wapa. Kakylo padory A coseplialoT IpH
5TOM 3JEKTpHYeCKHe CHJbI HaX 3apafaMu? (e=1.)

$.130. Hafitn Tak HasbiBaeMBIEl KJACCHYECKHE PAZUYC 74
3JE€KTPOHZ, PYKOBOACTBYACH CJEAYIOUIMMH COOOpaKeHUAMH.
B knaccuueckoii HU3HKe 3/I€KTPOH paccMaTpHBaeTcsl Kak 3aps-
JKENHBIH MIApHK, 3HEPTH NOKOSI KOTOPOTO OTOXKASCTBJALTCS C
SHepTHeH CBA3aHHOTO ¢ HUM 3JEeKTP 0CTaTHYeCKOro noJsd. HYTobw
He JA=1aTb INpeiNojoXeHuil 0 XapakTepe pacnpefeseHHsl 3a-
psja 1o ofnemy IUApHKa, BMeCTO YHCJIOBOTO MHOHTeqasd 1/2
(oTBEYAONIETO paclpejeneHHIo 3apsja Mo NOBEPXHOCTH; CM.
oTBet K 3agaue 3.127) uau 3/5 (oTBeuarouiero pacnpeseeHHIO
3apsja paBHOMEPHO 1o oOneMy; CM. OTBeT K 3ajave 3.128)
B BHIpAXEHHUH 151 SHEPrHH Mo/ Gepercs MHOXKHTENb, PaBHbLH
SJIMHHLE,

3.131. Toueunnii 3apax ¢==3,00 mxKn nomemaercs B LleHT-
pe 1IapoBOTO CJI051 H3 OZHODOAHOTO H H30TD ONHOTO JHAJIEKTPH-
Ka ¢ ¢=3,00. Buytpennufi paguyc ciaost a=250 MM, BHEIIHHH
b=500 mm. Ha#iTu sHepruro W, 3ak/aioueHHyI0 B INpeesaax
JIH3JIeKTPHKA.
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3.132. Buemnaa obxnafrka chepHUYECKOro KoHJAeHcaTopa
MOKET CKHMAaThCs, COXPaHAa crporo chepuueckyio GopMy H oc-
TaBasich KOHIIEHTPUYHOH ¢ BHYTpPEHHeH KecTKoH OOGKJAAKOH.

a) Tlocsie Toro Kak obrmaigxaM ObLIH COOOLIEHBI 3apsabl
pasHoro 3Haka, HO OJMHaKoBoH BejaMyuHbl ¢=2,00 MxKu,
BHEUIHsAS O0K/MagKa CKUMAETCS MoA AefCFBHEM 3/IeKTPHUECKHX
CHJI, B De3yJbTaTe 4Yero ee paguyc yMmeHblliaeTcsl OT 3HAYEHHS
a==100,0 MM g0 3Hauerus b=95,0 mm. Ha#iTu coBepiueHHyIO
371eKTpHUecKAMH cujlamu pabory A. Ilponuuaemocts cpenet

Mexay ofK/IajKaMH CYHTaTh DaBHOH ENHHHIE.

b
—qg? dr
dne, 72
a

6) TTouemy Bemgucaenre padotel No dopMmy.e

NPHUBOJHT K HeENpaBHJILHOMY pe3y.brary?

3.133. Onpenenuts padory A, KOTOPYIO HY?KHO COBEPIIUTH,
yroObl yBennuutb Ha Ax=0,200 MM paccrosinue x Mexy IJa-
CTHHAMH IIJIOCKOI'O KOHJeHCaropa, 3apAMKeHHBIMH pasHOHMEH-
HEIMH 3apsijaMu ¢=0,200 MxKa. [lnowanb Kaxaol NIaCTUHE!
S=400 cr?2 B 3sazope MeXny NJIaCTHHAMH HAXOZUTCS BO3AYX.

3.134. NMmeercsi 3apsikeHHBIH IVIOCKHE KoHJencatop. 3a-
30p Mexay OOK/JIaJKaMH KOHAeHCaTopa 3aNO0THsercs AHDIEKT-
PHKOM C HDOHHMUAEMOCTHIO &. YTO IPOHCXOAHUT NIPH 3TOM C ILJIOT-
HOCTBIO SHEPTHH W M0/ B 3a30pe, eC/aIH KOHAEHCATOp a) Coequ-
HeH ¢ HCTOYHMKOM HalpsiKeHus, §) OTKJIOYEH OT HCTOYHHKA
Hanp sizEeHHs?

3.5. 3uexTpUYeCKH TOX

3.135. Mwmeerca N conpotueaeHuli Ry, Rz .., Ry
[TosayunTb BrIpaxKeHwe MJs R CHCTEMbl CONPOTHBJEHHH IIpu
a) napajJienbHoM, 0) I0C/eI0BATEIbHOM COENHHEHHH HX APYT
C ApYyroMm. :
= 3

A

2
r 7, S 7,

Lo

Puc. 3.18

3.136. Kak HYXHO COEAHHHUTL conpoTHBIepusa R;=2 Ou,
R;=3 OM 1 Ry=6 OM, 4TOGH NOIY4YHTH cuctemy ¢ R=4 Om?
3.137. Ha puc. 3.18 usobpakeHa Oeckoneunas lelb, oSpa-
30BaHHAasl IIOBTODEHHEM OJHOIO H TOr0 e 3BEHA, COCTOSILErC
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p3 conpotuBieHuit R;=2 OM u R,=4 OM. Haiitu conporus-
JeHue R 3Tol LenH.

3.138. VYuacTok nenH npejcraBiser cofoil TeJo BpalleHH:
U3 OJHOPORHOrO MaTepHa/ia C YJeJbHHIM COIPOTHBJACHHEM
(puc. 3.19). Inomaap none- :

PEUHOro CEUEHHs! TeJa 3aBH- Mh?

CHT OT X HO 3aKkony S(x). e ——

Hanucarb BHpaxkeHnue a1 z
conporusaeHus R storoyua- = ' T
cTKa (enu. Puc. 8.19

3.139. Tpebyerca wusro-

TOBHTH HarpeBaTeIbHYIO CHpaib A5 3JEKTPHUECKOH IVIHTKH
momiHocTeio 0,50 kBT, nmpenHasHaueHHOH A9 BKAIOUEHUS B
cerb ¢ nanpsxeHueM 220 B. CKOJbKO HYKHO B3SIThb JJIS1 9TO-
ro HUXPOMOBO#A mnpoBoJoKH auamerpa 0,40 mM? ¥YaesabHoe
COTPOTHBJIERHe HHXpOMA B HarpeToM  COCTOSIHHH DaBHO
1,05 MrOuM - M.

3.140. M3 wMarepuajsa ¢ yAeJbHBIM COIPOTHBJIEHHEM p
H3TOTOBJIEHO IIJIOCKOE KOJAbIO TOMIMHHL d. Paguychl Koabna
pagHEl @ U b (b>>a). Mexxay BHeWHe U BHYTPEHHeH HANHP U~
YeCKHMH TOBEPXHOCTSIMH KOJbua NOIJIEPIKUBAETCS HEKOTopas
pasHoCTh INoTenpHasoB. HafiTh conporuBienne R KorbLia
B 3TUX YCJOBUAX.

3.141. Meraqsnueck Hif Iap pajgdyca a OKPYKEH KOH-
LEeHTPUYECKOl ¢ HUM MeTaljHYecKOH o00I0uKOH paauyca b,
ITpoctpaHcTBO MEXKAY 3THMH 3JeKTPOAAaMHU 3aN0NHEHO OIHOPO (-
HOH U H30TPONHOH NPOBONAIESH CPLROA C VASALHBIM COIPOTHB-
sgenneM p. HafiTu ajeKkT piueckoe conpotunieHue R MeK3/IeKT-
poxHOro npoMekyTka. Paccvorpers caywail b—-oo.

3.142. UYepes poofpaxaeMyro 3aMKHYTYIO NOBepXHOCTE Te-
UeT NOCTOSHHBIA TOK cHab [, HeMy oM pageH W Kak HanpasJeH,
eC/IH 3a LPOMEXNYTOK BpeMeHU Af IOTOK IEKTPHUECKOrO CMe-
LleHHA uepe3 noBepxHocTh (¥, Bozpactaer or 3uadzenus My
Jo 3HaueHusa @, (@<<D,)?

3.143. liBe reajpaTHHE ILTACTHHEI cO cTOpOoHOi a=300 MM,
3aKpenJeHHble Ha pacCTOARMH d=3,0 MM apyr oT apyra, of-
PasylT IJOCKHH KOUZeHCATOP, MOJAK/TIOUSHHBIH K HCTOTHUKY
nocrosHHoro Hanpaxenusa U==250 B. Pacnodoxkenuse BepTH-
Ka7abH O IIaCTHHH NMOTPYKAIOT B cocyl ¢ KepocuHoM (8=2,00)
co cxopocthio v=5,0 mm/c. Hafitu cuay Toka J/, Texyuiero
OpH 3TOM MO NOABONAIMM IIPO301aM.

3.144. KoHgeHcaTop evroctd (=300 n1d noxpk/iocyaercs
gepes conporHBiaeHHe R =500 OM K HCTOYHHKY NOCTOSHHOI'O
Hanpsixkenus U, Onperenuts BpeMs #, 10 HCTeUYeHHH KOTOPOTO
Hamp sizKeHMe Ha Koujgencarope U=0,990 U, :
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3.145. O6knankaM KoujeHcaropa eMmgoctH C=2,00 Mg®d
COOOIIAIOTCST  Pa3HOMMEHHBle 3apaidl - ¢o=1,00 MKi. 3arem
OOKJIaJKH 3aMBIKAOTCA uepe3 colpoTHBaeHHe R=5000 Om.
Haiitu:

a) 3aKOH M3MEHEHHM# TOKa, TEKYLIEro Uepes CONPOTHBIIEHHE,

6) 3apsj g, NPOLISAIH] Yepe3 CONpOTHBJIEHHE 3a BPEMS T=
=2,00 Mc,

B) KOJHYECTBO TEILTOTH Q, BBIIEIUBINEECS B CONPOTHBICHHH
38 TO 3JKe BpeMms.

3.146. Konpencatop emxoctd C 3apsxkaioT J0 Hanpsxe-
Hus U, mocie yero 3aMbiKaioT Ha conporuBneHne R. Kakoe Ko-
JIHYECTBO TEITOTH ) BBIENTCA B CONPOTHBJIEHNH IIPH paspaje
KOHJIeHcaropa?

3.147. Koupencarop emxoctd C=>5,00 mMx® moucoennuser-
€l K HCTOUHHKY IIOCTOSIHHOrO TOKa ¢ HanpsixeHnem U=200 B

(puc. 3.20). 3arem nepexJiouarens [ ne-
r peBOAHTCA C KOHTakTa | Ha KOHTakKT 2.
HaiitTu KorHuecTBO TemJIOTHI, BbIIEJIUBIIEE-
¢A B conporuBneHud R;=500 Om. Ceo-
Ry nporusiaeHue R,=300 Om. Conporusie-
z HHEM COeJHHHTENBbHHIX IPCBOJOB IpEHe-,
! Opeub.

3.148. Hmeerca N =24 ofuHaKOBBIX HC-
. TOYHHKOB TOKA € 3. 1. ¢. § =1,00 B u Buyt-
Puc. 3.20 peHHHUM conpoTuBJjeHHeM R,=0,200 Oum.
ITH UCTOUHHKU CCeIHHEHBl TaK, 4TO 05-
pasyioT 6aTapero H3 71 10C/Ie0BaTeNbHEIX CeKIHH, KaxkK1as U3 KO-
TOPBIX COCTOHT H3 N/n COeJMHEHHEIX Napas.ieJbHO HCTOYHHKOB.
K 6artapee moaksoueH npubop, 06Jajaroliuil CONPOTHBJEHHEM
R =0,30 Own. Ilpu kakoM n MowHOCTh P, or6upaemas Ipubo-
poM, GyJieT MakcuMaibHOH? UeMy paBHO MaKCHMaabHOE 3Ha-

yeHue P? .

3.149. Mexny oOkJaZKaMHd INIOCKOIO KOHJeHcaTopa IIo-
MellleHa NapajijejibHO MM MeJHas IJIACTHHKA, TOJIIHHA KOTO-
poit paBua 1/3 3asopa Mexny obkJagkamu. EMKOCTH KOHJEH-
caropa B orcyTcTBHe IvacTHHkH C==0,0250 mx®d. Konpuenca-
TOp HMOJKJIIOYEH K HCTOUHHKY TOKa, BCJIEJCTBHE YEro 3apsiKeH
o Hanpsixenuss U=100,0 B. Onpepenurs:

a) pa6oty Ay, KOTOPYIO HYKHO COBEpIIHTb, YTOGH H3B/JIeUb
IVIACTMHKY H3 KOHJEHCaTopa,

6) pabory A, coBeplaeMyio IIPH 3TOM HCTOUHHKOM TOKA.

HarpepanueM m/aCcTUHKH INpeHeGpeus,

3.150. PemmmTh 3ajauy, aHajoruunyio sagade 3.149, ¢ tem
OTJIMUHEeM, YTO IJIACTHHKA H3TOTOBJIEHA He M3 MelH, a M3 JHu-
3JIEKTPHKA ¢ IpoHHIaeMoctbio &=3,00.

124



3.151. BymaxHelii KOHAeHCAaTOp (T. €. KOHJEHCaTop, B KO-
TOpPOM JAH3JIEKTPHKOM C/IyXKHT NPONUTaHHAs Ba3eJHHOM Oymara;
£=2,10) Tepser 3a Bpems T==5,00 MHH NONOBHHY COOBLIEHHOIO
eMy 3apdja. Ilpenmonaras, uro yre-

yKa 3apfjia IpOHCXOJHT TOJbKO Yyepes U
NU3JIEKTPUYECKYIO IPOKIANIKY, BBIUH- o R
CJINTh €€ YIeNbHOe CONPOTUBJACHHE 0. I P2y
3.152. 3azop Mexny obKJIagKaMH /e ar ,
JIOCKOTO KOHJleHCaTopa 3aNoaHeH AH- N RV R
9/JEKTPHKOM, yenbHAA IPOBOIUMOCTL -+ -
KOTOPOro HSMeHHeTCHBl-éaHpHBJIeHHH, ha NV é'f 7
TepneHHKY IAPHOM K OOK/IaKaM, 1O 7
JIMHEHHOMY 34KOHY OT 3Ha4eHHs 0= IO
=1,00-10"12 CM/M 10 3HAYeHHUS 0 = Puc. 3.21

==1,00-10"%* Cum/m. Hafitu cuny /
TOKA YTEeUKH Yepes KOHJEHCATOp NPH YCJIOBHIH, UTO HANPAKEHHE
Ha ooKaagkax U=300 B. Tlrowmazap odxmagox S=100 cm?, za-
30p Mexay obgaankamu d=2,00 M.

3.153. [I@371eXTpPHK IVIOCKOTO KOHJEHCATOpd COCTOHT M3
IBYX cjoeB (puc. 3.21), XapakTepH3yeMbIX NPOHHLAEMOCTAMH
£,=2,00, €,=3,00 H YyAeJbHBLIMH CONPOTHBIEHHAMH Q;==
=10,0 TOmM-M, 0,==20,0 T'Om. M. Tonmuns croes d; =2,00 MM,
d,=1,00 mM. Ha xonaencaTop nmoxano nanpsxenue U=100,0 B
(nmoc Ha Jeeyio OOKIAKy, MHHYC — Ha IPABYIO).

1. Onpenenurs:

a) 3HaycHus HampsiKeHHOCTH moast E; u E,, a TaxkKce
3HAYeHHsA IJEKTPHUECKOro cmeueHus D; U D, B 060uX
c108X,

6) NJOTHOCTL CTOPOHHHX 3apsJiOB Ha JeBOH oOKJajKe o,
Ha TpaBoll oOKJalKke G, H HAa TpaHHIe pasjiesa CAOeB G,

B) IJIOTHOCTb CBI3aHHBIX 3apsAN0B BOJIH3H JeBOH OOK.IaIKH
0}, B6IM3H NpaBOH O6KMaKH1 0, U Ha TpaHulle pasfiena cjloes o’ ,

T) IJIOTHOCThL j TOKA3, TEKYLIEro yepes KOHAEHCATOP.

2. Omnpenenuts mepeducyeHHple B M. | BeJIHUHHBI 1N Cay-
yag @,=00.

3.154. 3asop MexIy OOK/JIagxaMH IIIOCKOIO KOHIeHCaropa
3aI0JIHeH BeLlecTBOM € NpOHHuaeMocThio €=7,00 H yaenbHBIM
conpotusieHeM p=100 ['Om-mM. EMKOCTE KoHpeHcaTopa C=
=3000 n®. Haiitu cuny I ToKa yTeuxkH 4epes KOHAEHCATop IpH
nogaue Ha Hero Hanpsxenus U=2000 B.

3.155. OOK/IaIKH KOHIEHCATOPA MPOHU3BOJILHON (POPMBL pas-
IeJ1eHsI ¢/1a00 P OBOAALILH Cpeliod ¢ MPOHHIIAEMOCTRIO € H YIe/b-
HBEIM CONpOTHBJEHHeM 0. EMKOCTh KoHZAeHcaropa paeHa C.
Haittu cuy 7 toxa yreuxu uepes xonneHcaTop TIIpH NojaYe Ha
Hero Hanpsxenua U.
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3.156. JIBa saekTpofa B BHAE METALJIHYECKHX IIAPUKOB
paaMyca a NOMELLAoTCA B cpeje, YAeIbHOe 3JeKTPHUECKoe CO-
IPOTHBJIEHHe KOTOpoH paBHO p. Paccrosinve Mexay ueHTpaMH
wapukoB & (&>>a). HalitH conporuBierHe R MeXIy 37€KTPO-
JlaMH. ‘

3.157. PagHycel 00KIak0K chep HIeCKOro KOHeHcaTtopa pas-
Hpt @ 1 b (a<<b). IIpocTpancTBo MeXAY OOKJIAAKAMH 3a0JHEHO
BEILIECTBOM C IPOHHIIAEMOCTHIO € H YACTHHOH MPOBOAHMOCTHIO 0.
[TepBoHayanbHO KOHIEHCATOP He 3apsKEH. 3areM BHYTpeHHeH
oOKIaJKe cooOWaeTca 3apsu ¢, Ha#tm:

a) 3aKOH H3MeHEeHHs 3apsijia ¢ Ha BHYTpeHHEH oOKJ/ajKe,

6) KOMHYECTBO TEIJIOTHl (, BblAEJsdomeecs NpH pacreKa-
UHM 3apsija; CPAaBHUTh @ ¢ H3MEHEHHEM 3JEeKTPHUECKOH 3HEp-

THH KOHJeHcaropa.
208 1008 I0E 2001 205 3.158. Ilo leIZlCTKy LEOH ¢
! 2 conporHB/ieHHeM R Teuer mo-
CTOSIHHBIH TOK CHJH [, Moxker
JIH TIpH 3TOM pPasHOCTL ITOTEH-

3001 IIHa0B Ha KOHLAX ydYacTKa
toed ' DaBHATHCH HYJIOP
Puc. 3.22 3.159. Hapuc. 3.22 uzo6pa-

XKeHa Lenb NOCTOSTHHOrO TOKa,
COCTOSAI A U3 TPEX HCTOUHHKOB TOKA M TPeX CONpPOTHBJEHHI,
BKJIOUEHHBIX TOCJAefoBaTeNbHo. Onpejeqnts pasHocThL NOTeH-
IHAa/I0B ¢;—®, MEXKIY TOUKamMH / # 2, COnpoTHB/IECHHEM HCTOY-
HUKOB TOKa M COEJHUHHTEJbHHIX IPOBOJIOB NpeHefpeus.

3.160. N OJMHAKOBBIX HCTOYHHKOB TOKA C 3. 1. €. & H BHY-
TPEHHHM COHPOTHBJAEHHEM Ry H TaKoe }Ke YHCJIO OJHHAKOBHIX
comporHB/eHuii R o6pasyior zam-
KHYTYIO 1lelb U3 N 3BeHbEB, H30- .4
Gpaxennyio Ha puc. 3.23. Haitru ., *—-%»g "
pasHOCTh MOTCHIHAJIOB  MEKIY e I3 i
ToukamMu A u B, JenasiuuMu 1emns A
Ha n u N —n 3BenseB. Conporus- I3 R
JIEHHEM COEIHMHHTENbHHIX IPOBO- 5
JIoB TpeHebpeub. 1 J

3.161. B cxeme, usoGpameH- Y /]
Hoit na puc. 3.24, §=5,0B, R,= Y %
=1,00 OM, R,=2,00 Om, R,= L L
=3,00 Om. ConpoTHBJIeHHE HCTOY- ST
HHKa ToKa R,=0,10 OMm. Haiitu Puc. 3.23
cuabl TOKOB I; H [,.

3.162. B cxewme, nsofpakensoii Ha puc. 3.25, §,=10,0 B,
&.=20,0 B, §:=30,0 B, R,=1,00 Om, R,=2,00 Om, R;=
=3,00 OM, R,=4,00 OM, R,=5,00OM, R,=6,00 Om, R,=
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=7,00 OM. BHnyTpeHHee CONpOTHBJIEHHe HCTOYHHKOB TOKa
upenebpexxumo Maso. Haiitu cunbr toxo Iy, Iy, ¥ s
3.163. Ha puc, 3.26 n3oGpaxeHsl Be pa3BeTBJEHHEIE LelH
noctosiHHoro Toka. OnpenennTh TOKH, TeKyllHe Yepe3 COMpo-
THBJIGHHSI B OGOHX cayuasix, CONpPOTHBJIEHHEM HCTOUHHKOB

oL oL K

Ié", 0 I“Sz p;é}j—'.

Prc. 3.25

TOKA ¥ COEIMHHTE/]bILIX TPOBOAOB TpeHeGpeds. Kag Hame-
HATCS TOKM B cCJaydae @, €cjlM paspesarh NPoBOja B TOU-
kKax A u B?

3.164. Snementsl cxembl, H3obpaxkeHHo#ft Ha puc, 3.27,
HMeIOT caepyiompe sHavenust: §&;=1,00 B, &.=2,00 B, &=
=3,00B, R,=100 Om, R,==200 O™, R,=300 Om, R,=400 On.

08 1w - 108 100 01
r"ii"'“;’“‘"i_.,_i— ”"*l‘"f“‘-:’"_
208 2000 208 2000y

SIS TNCSN gy N S—_— o T,
j Vs 2 - 2
A Vi
308 38004 308 30000
S s W el e [
(S I
400 Loo0m 408 ooy
S e B M
1 j/) i
a 7
Puc. 3.26

Onpenenuts Toku I,—I,, Tekyuie 9epe3 conporunienus. Co-
NPOTHBJ/IEHHEM HCTOUHHKOB TOKa H COSIMHHTENBHBIX NPOBOJOB
npeHebpeusb, - .
3.165. Ha puc. 3.28 naobpakeHa cxeMa IOTEHUHOMETpa.
C rnoMolbio 3TOro yCTPOHCTBA MOXHO DEryJiHpoBarth NojaBae-
Moe Ha mpubop, HMeOWUH CONPOTHBACHHe R, HanpAxenue U
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B npefenax or 0 mo U,, rae U, — HanpsikeHHe HCTOYHHKA
NOCTOSTHHOTO TOKA. B NpOCTeHIHX NMOTEHIIHOMETpaX COINpPOTHBS,
JneHue R, BLINOJHAETCA B BHAE ONHOPOXHON NPOBOJIOKH, IO

Puc. 3.27 Puc. 3.28

KOTOPOH CKOJMB3HT moasyHok /1. Hafitu Hanpsxenue U, cuu-
MaeMoe ¢ NOTeHUHOMeTpa Ha npudop R, Kak (PyHKIHIO paccTosl-
HHUs ¥ TOJSYHKa TMOTEHIIHOMETPA OT KOHHA INPOBONOKH K.
HccnenoBath cayuait R3>R,.

3.6. MarHuTHoe nosie B BAKyyme

3.166. D/1eKTPOH JBHXKeTCs NPAMOIHHEHHO U PaBHOMEPHO
co ckopocThlo v=3,00-10° m/c. Halitm uugykuuio B mnoas,
CO3JIaBaEMOT0 3JEeKTPOHOM B TOUKe, Haxofslleiics Ha PaccTos -
Hud ot Hero r==1,00-107% M (10 A) u nexkarnell Ha nepHed;-
KyJspe K v, IPDOXOIsIIEM uepe3 MIHOBEHHOE NOJIOKEHHE 3JIEKT-
poHa.

3.167. Haiitu cuny / GecKOHeuHOrO MPsIMOro TOKa, MPU KO-
Topoll HHAYKLHA B moss na paccTosindu or npoBoga b=1,00 m
paBHa 4,8-107% Ta (cm. oTBer K 3azaue 3.166).

3.168. [1Ba ssekTpoHa ABHXKYTCA B BaKyyMe «0OK O GOK»
Mo Iapasg/eJbHbIM INpPSIMbIM € OJAWHAKOBOH CKOPOCTBIO v==
=3,00-10% M/c. Paccrosnue mexny snekrponamud a=1,00 mm.
Haiitu cuny F,, MarHuTHOro B3auMOJEHCTBHA MEXIY /EKTpPO-
Hamu. CpaBHUTDL F, ¢ cusioft F, KYJIOHOBCKOrO B3aUMOJEHCTBHS
MEXJIY 3J1eKTPOHAMH.

3.169. Tlo kpyrosomy BUTKY pazryca r=100 MM HUPKYIH-
pyer Tox cuaei [=1,00 A. Haiitu marauTHywo HHAyKOouio B:

a) B ILEHTpe BHTKA,

6) Ha ocH BHTKa Ha paccTofiHHU =100 MM OT ero HeHTpa.

3.170. B 3aMRHyTOH UeNmd NOCTOAHHOrO TOKa [ uMeeTcH
y4acTOK B BHje ABYX 06pasyiomuX NpsMoil yros npsaMoauHed-
HBIX NPOBOZOB (pHC. 3.29). luHA 3THX NPOBOAOB HACTOJBKO
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"BesIMKa, YTO.BJHHHEM OCTaJbHBIX YYacTKOB HENH HA Noje B
. OKPECTHOCTH BEPLIMHEL YIJA MOXHO MpeneGpeub. Hafitu Mar-
HHTHYIO HHAYKUHIO B B ykasamHo#t Ha pucyHke Touke A.
3.171. ITo nntockoMy KOHTYDY, H300paxKeHHoMY Ha puc. 3.30,
. TeueT. Tok cuabl, [=1,00 A. Yron MexLy npsMoJHHelHbIMH

’
/
. I 7
A -
___.<___1___b_.. ”/
7 &
Pre. 3.29 Puc. 3.30 Puc. 3.31

vyacTKaMH -Koniypa npsiMoil. Paamychl uMeioT -3Hadenus
ry==20,0 cu. Hafith MargutHyio nHayKuuio 5

B Touke C.

3.172. 1lens nNOCTOAHHOrO TOKAa BKJKYAeT OAHODOIHGC?
KOJIBIIO M JBa MOJICOENHHEHHBX K HeMy O4YeHb AJTHHHBIX DaJu-
anbHBIX TpoBonHHKa (puc. 3.31). 3ambikamw-
mas  3TH NPOBONHUKH YacTh UeNnH (BKJAOYa- .
[oImas HCTOYHNK TOKA) pacrno/okeRa Tak Ja- N

JIEKO, YTO HE OKa3biBaeT 3aMeTHOTO BAHMAHHH N

Ha Iloje B ofsactd Kouabuna. Yemy paBHa L A

MarHdTHas HHAyKwiA B B umentpe Kosipua? | }-- E
3.173. Samkuyras uetib ¢ TOKOM cHael [ | b

BKJIOYAaeT B ce0d IPAMOJHHEHHbIH YYacTox

Jaunbl 2. Touka A JieXkKMT Ha paccTOSiHHH b Pue. 3.32

OT 3TOr0 y4acTka Ha IepneHuKyaspe, Npoxo-
ASILLEM Yepes ero cepefdHy. HalT Ty 4acTe MArHUTHOK HHIY K-
uHu B B Touke A, KoTOpasi co3aaercs AaHHLM yyactkoM. Hccne-
A0BATh CJy4all g—»oo,

3.174. Ilo npoBonoKe, COTHYTOH B BHIE npaBuanoro n-
yroJbHHKA, BIINCAHHOrO B OKPYXKHOCTb pandyca 7, Nponyc-
Kaercst TOK cH/Ibl /. HaliTH MarBuTHYIO HHAYKUHIO B B ueutpe
MHOrOYroJbHHKA. MccienoBaTh NOMyYEHHOE BhIpamKeHHE X174
cayyasi ‘n—»oo.

3.175. Tok cuabt /=1,00 A mupKyIHpYeT B KOHTYPE, HMe-
IoLIEeM q)op'wy paBHo6quon tpaneyuy (puc. 3.32). OrHowelne
“ocHoBaHui Tpanenuu n=2,00. Haiitu Maruutnyio mmyxmuo B
B Touke A, NexKallieis B INIOCKOCTH TpamnenuH. Menbliree ocHoBa-
Hue Tpanéuuu 2—100 MM, pAacCTOsiHHe b= 50 MM, ‘
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3.176. Conenonp papuyca r ¥ JauHb ! MMeeT Ha egu-
HHLY ANHHBL 7 BHTKOB. [Jo coJieHOHAy Teyer TOK CHJIBI /.
OupenesuTh HaNPAMKEHHOCTL NonA H Ha OCH CONEHOHAA Kak
({OYHKIHIO pacCTOfHHSA X OT ero uextpa. Mcciegosare cayuau:

a) x KoHeuHoe, l[-»co, 6) x=I/2, [—>oo.

3.177. Kaxoe BJHSAHHE Ha IOJe COJEHOHAA OKasLIBaeT TO
06CTOATENBLCTBO, YTO NEPEXO] OT BUTKA K BHTKY CONPOBOK/AET-
€ IepeMellleHHeM BLOJb OCH COJIEHOHJA?

3.178. Tlo xpyrJiomy npsAMOMy IPOBOAY paiHyca R Teyer
TOK ON¥HAKOBOH MO BCEMYy CeUeHHI0 HJIOTHOCTH j. Ha#itu BuI-
paxkeHue jvis HanpsixeHnnoctH noss H B Touke, noJoxKenue
KOTOPOH OTHOCHTEJNBLHO OCH POBOAA ONpefeaseTcs NepheHau-
KYJpHBIM K 3TOH OCH papHyc-BeKTOpoM r. Paccmorpers ciay-
4yaH, KOTAA TOYKa JIEKHT BHYTPH H BHE NPOBOAA.

3.179. BHyTpH npsiMOTO NPOBOKA KPYIJVIOr0 CeYeHHs HMeeT-
cA KpyrJjas UHJIHHApHYEcKas MOJOCTh, OChb KOTOPOH IlapaJ-
JleJibHa ocH npoBopa. CMellente oCcH I0IOCTH OTHOCHTEIbHO CCH
nposoja onpexessercst BektopoM a. 1o MpoBony TeyeT TOK OpH-
HAaKOBOH IO BceMy cedeHHW IoTHoctH j. Hafitn nampsuxen-
HOCTb MaruuTHoro noJs H BHyTpu movsiocrn. PaceMoTpeTh ciay-
yafi a=0.

3.180. DGounrtoselft map paghyca R=>50,0 MM 3apsxeH
paBHOMEPHO pacnpesie/leHHbIM NOBEPXHOCTHBIM 3apsALOM C NJIOT-
Hoctbio 0==10,0 mxKu/m2. [lap npusoauTcs BO BpalleHHE BO-
KPYr CBOell OCH ¢ yIJoBOH cKopocThio w==100 pan/c. Haiitu
MarHUTHyI0 HHAyKuHiO B B IeHTpe Inapa.

3.181. Map u3 3agaun 3.101 npuBoxuTCs BO BpalleHHe Bo-
KpPyr cBoeii ocH, NapaJjenbholi Bektopy E BHyTpu mapa.
UemMy paBHa MarHuTHas HHEyKuus B B ueHTpe mapa?

3.182. Tlo ofweMy OAHOPOAHOrO MLIapa MAacchl /1 U pajuyca
R paBHOMepHO pacnpejesier 3apsg ¢. lllap npusoguTcsa Bo Bpa-
lleHHe BOKPYT CBOEH OCH ¢ YIJIOBOH CKOPOCThIO ®. HaHTH B03-
HHKAIOIHe B pe3y bTare BpAalleHHs MOMEHT HMITyJbca (Mexa-
HUYeCKHH MoMeHT) M M MarHHTHBIH MOMEHT p,,, a TaKxke OT-
HolUeHHe p,, K M.

3.183. MaruutHEII MOMEHT KPYroBOro KOHTYpPa C TOKOM
Pm=1,00 A-m2. Paguyc kontypa R==10,0 cm. HafiTu uHApyK-
uuio B B 1ieHTpe KOHTypa.

3.184. H3osnpoBaHHbBIA MPOBOL HAMOTAH Tak, yTo obpasyeT
njockyto cnupanb 3 N=100 BuTKOB. Pannyc BHyTpenuero
BHTKa (110 ocH npoBona) paseH R;=10,0 MM, BHelIHero BHTKa
R,=40,0 mMMm. KakuM MarsuTHbIM MOMEHTOM py, ob6Jajaer 3T1a
cnHpanb, Koraa no Heit reyet Tok cuasl /=10,0 MA? Uemy pas-
Iia B 9TOM C/lyuyde HaNpsKeHHOCTb MarHHTHOro noJist 11 B nedTpe
CIIHpaJu?
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3.185. He6ompias MarHuTHas CTPEaKa COBEPIAeT B Malr
HUTHOM II0JIe 3eMJTH MaJkie KoJeSanus ¢ nepuogom 7,=8,92 ¢,
Ilpr moMelleHHH ee BHYTPL COJIEHOMZA, 10 KOTOPOMY Teyer
TOK, CTpeKa Kosebuercs ¢ nepuonoM 7.=0,68 ¢. Onpenenurs
MAarHUTHYIO HHIYKUHIO B, N0/ BHYTPH coseHouna. ['OpH30H-
TaNbHash COCTABJSIOMIAS MHAYKIHH 3EMHOrO0 MArHHUTHOrO
noas B;=18,0 mxTa. 3aryxanuem KosneGaHHE CTpenKH npe-
HeGpeub.

3.186. /IBe HeGosblive ONMHAKOBBEIE KATYIIKH pacmoJoxe-
HLI TaK, YTO MX OCH JIEKAT Ha OXHOH mpsmo#. PaccrosHue
Mexay xarymkamu [=2,00 M 3HAUHTENbHO NPEBLINAET HX
JMUHEHHbIE pasMeprl. Yuc10 BHTKOB Kax /ol KaTyllku N =150,
pamuyc BUTKOB r=>50 Mm. C Kako#t cuiofi F B3aUMOLEHCTBYIOT
KaryllKH, KOrja IO HHUM TeyeT oguHakoBbii ToK [=1,00 A?

3.187. Pajom ¢ JJHMHHBIM NPSMBIM IPOBOAOM, [0 KOTOPOMY
teder Tok [,=10,0 A, pacnoJsioxeHna KBajJpaTHas paMka ¢ 7T0-
KoM /,=1,00 A. Pamka u nmpoBoj siexxar B OLHOH ILIOCKOCTH.
[Ipoxoasuiass yepe3 cepefHHHl MPOTHBO/IEXKAIIHX CTOPOH OCh
paMKH napajjejbHa IPOBOAY H OTCTOHT OT HEro Ha paccrosi-
nue b=100 mm. Cropona pamku a=80 mm. Haiitu cuny F,
JeHCTBYIOIYIO Ha paMKy, U paGory A, KOTOpYIO HYKHO COBep-
IIUTh, YTOOBI IOBEDHYTb paMKy BOKpYT ee ocH Ha 180°.

3.188. Pamka 3epka/nbHOro ranbpaHoMeTpa IIOJBelIeHa Ha
HHUTH, KO3DPHIIHEHT KpPYYEHHUS KOTOPOH (OTHOIIEHHE IpUJIOo-
JKEHHOTO BpaIalIero MOMEHTa K YIVIy 3aKpyuHBaHHA) k=
=10,0 mxH-M/pan. Pamka cocrout u3 N=100 npsmoyrosab-
HBIX BUTKOB TOHKOH IIpoBOJIOKH. Pasmepnt BHTKa 50X 30 mm.
PamKa mMoKeT BpaliaTthCs B 3a30pe MeKAy [OJIIOCAMH MarHHTa,
B KOTOpBIX HMeIOTCS YIAYO/aeHHs LTUHIHHAPHYECKOH (DOPMEL.
ITo ocut 3a30pa BHYTpH paMKH yCTAHOBJEH KeJe3HBIH WHIHHD,
6/1aroaaps 4emy IoJse B 3a30pe MeXY [OMI0CaMH H UIHHAPOM
MMeeT oceByio cHmMeTpHio. B Tot yactu sasopa, rie Haxoputcs
OJlHa CTOPOHA paMkH, HOJE HallpaBjieHO K OCH, 4 B TOH yacTH,
rle HaXOJHUTCS Apyras cTopOHa,— OT ocH paMKH, Hanpsxen-
HOCTb IIOJISL B 3a30pe MOX{HO CYKTaTh OJHHAKOBOH IO MOLY.TIO
u pasHoit H=100 kA/M. Ha paccrosHuH OT 3epKaitbua rajb-
Banomerpa [,=1200 mM pacnonoena IIKana, HaHeceHHas
Ha suHeHKY anuHb [,=800 MM. B OTCYTCTBHE TOKa CBETOBOil
3aHYHK, OTOpachlBaeMBIH 3€pKasblieM, IONajaer B CepeiuHy
IHKAJH.

Kakas MakcHMmanbHas cHia roxka [, MOXKeT 6biTh H3MepeHa
3TUM TNIpUGOpOM?

3.189. B ueHrpe A/THEHOro €OAEHOHAZ, YHCJIO BUTKOZ Ha
eIHHHIY AAHHB Kotoporo n=5000 M™%, nomeinena ykpennex-
Hasl Ha KOHIIE KOPOMBIC/Ia BecoB HeGOAbHIas KaTYIKA ¢ YRCAOM
5% : 131
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BuTKOB N =200 (prc. 3.33). Ocb KaTyIuKH NepNeHIHKYJIAPHA K
ocH cosieHonaa. namerp BuTkoB KarymikH d=20,0 MM. Tlieuo
KopoMhicjia HMeeT niauHy [=1,00 M. KaTylika ypaBHoBelleHa
THpbKaMH, YCTAHOBJIEHHLIMU Ha yalike Becos. Ilpu nponycka-
HHH 110-COJIEHOHAY ¥ KaTyllKe TOKa -PaBHOBECHE KODOMbICJ1A
napymaercs. Ha kaxyio Besuunny AP Hy»KHO H3MEHHTb Tpy3,

peaonag
K" .._l(kl.!j&..‘

| =

[ |
L A N XN RN RN NN XXENNN]

Pre. 3.33

FOMeINAIOIHACS Ha Yalllke BeCOB, YTOGHI BOCCTAHOBHTL PABHO-
BeCHE B TOM CJydYae, KOTJA 4epe3 CoJeHOMJ M KaTyWKy Teder
OlMHAKOBBIH ToK cunasl [=1,00 A?

3.190. Karyuwka, no koropoi TeueT Tok cuanl {=1,00 A,
fioMellleHa B O/HOPOJHOE MarHHTHOeE NoJIe TaK, YTO €€ OChb COBa-
IaeT C HanpasJaeHHeM Noss. O6MOTKA KaTyLIKH BLIIOJHEHA H3
MeLHCH NpPCBGJAOKY JHaMmerpa d==1,00 MM; paauyc BHTKOB 7=
=100 Mm. [lpu KakoM 3HaueHHH MarHHTHOI HHAYKUMHH B
BHELIIHETO 101l 0GMOTKA KaTYyIWKH Gblia Gbi pasopsana? I1pou-
HOCTb MeJd Ha paspbiB ¢,=230 Mlla.

"3.191. I3pecTHo, uTO: 1) H/IOTHOCTB j CTALHOHAPHOIQ TOKA
fapajijielbHa OCH Z ¥ 3aBHCHT TOJBKO OT DACCTOAIHHSI 7' RO
3TOl ocH, 2) mHpKyAsuns € Bekropa H No nepneHgHKy ApHO-
MY K OCH z IJIOCKOMY KOHTYDY Pajuyca r ¢ UEHTPOM Ha 3TOil
OCH NPONOPIHOHANbHA TPEThEH CTENEHH 7. C ocr3 Haiitu BHAL
pyHkumn §(1). -

3.192,. 3azop MexAy JByMs NapalieLbHBIMH  KPYTJbIMH
TJIaCTHHAMY 3anofiHeH OAHOPOIHON cnalo NpoBoAdinel cpeoi
C yAeNbHOH IPOBOJHMOCTRIO ¢ H JH3JeKTPUUECKOH NpOHHILae-
MOCTbIO € (MarHuTHas npoHHuaeMocTb cpexbr p=1). 3asop d
MHOI'O MeHbHIe paauyca IjactuH R.. Ha nsacTHHBI nojaercs
HanpsKeHHe, H3MeHstiolmieecss, 1Mo 3akoHy U=Up,cos of (@
JOCTaTOYHO MaJja JJis TOro, uTOGhl BHINOJTHAJUCE YCJIOBHS
KBasucTausoHapHocty). HalfiTu puipakeHHe Juisi HanpsiKeH-
HQCTH MarHUTHOrQ NOMA f1 B 3a30pe Ha PACCTOAHUH QT OCH NAa-
CTHH r, 3HAUUTE&IbHO MeHblIeM R.

3.193. [lokasatb, 4TO, HeCMOTPA Ha HaJIHYHE TOKOB NPORO-
JHMOCTH, TeKYIIUX B Pa/iHaJbHRIX HalpaBieHHNX, HanpsaxKeH-
HOCTb MarHuTHOro nons A B 3a3ope c(pepuqecxoro KOHAEHC&TO-
pa H3,3amaud 3.157 pasHa Hy.io, A . ;
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3.7. MarkHTHOE noJie B BeleCTBe

3.194. Yto npousodier ¢ nojseM GECKOHEUHOTO COICHOHNAA
MpH 3anoJIHEHHH COJIEHOHJA OJHOPOJHBIM H3OTPOIHLIM Marme-
THKOM C TNPOHHUAEMOCTbIO u?

3.195. Uemy paBHO cpejlHee 3HadeHHe MOJYJsA TaHIeHUH-
anbHOH cocTaBafAOmed HaNPAXEHHOCTH MAarHHTHOrQ IoJA
{f,) nns MpOU3BOJLHOTO 3aMKHYTOrO KOHTYpa AAHHM [, OX-
BaTLIBAKOILErO NMPOBOA, 10 KOTOPOMY TeuyeT '

TOK CHJBI [? ]
3.196. B ojHopofHOS MarHUTHOe MOJe K | #2115,
¢ uHIyKuHell B, nomemena GeckoHeyHas R N
IJIOCKONapaJ/Jie/ibHasl IVIACTHHA W3 OJHO- ] s
POJHOr O H H30TPOMHOI'O MAarneTHKa C NPpOHH- N By
vaemocthio p. IlnactuHa pacnonoxeHa ,\,.J :
nepnenuKyJasipHo x jaunuaM B, Onpe- -
JeJINTh MarHUTHYI0 HHAYyKuHio B v namps- Puc. 3.34

JKEHHOCTh MaruutHoro rosis H B Marsetuxe.

3.197. Jse miacTHHbI U3 MAarHETHUKOB C IIPOHULASMOCTIMH
Py U P, CJIONKEHH BMeCTe H I[OMEILEHbl B NePHEHIUKYJIAPHOR
K HUM OJHOpOAHOe noJie ¢ HHAYKuueilr B, (puc. 3.34). llrpuxo-
BOH JIMHUEH II0Ka3aHa BooGpaxKaeMas
OHIHHApUYECKaA TOBEPXHOCTL ¢ ofpa-
3YIOWHUMH, NapaJienbHbiMu By, u oc-
HOBAaHUSIMH IIOWAAH S, NepnenguKy-

¢

2,| 5,
la £207  napuevu K By. Uemy paBubl norox @
a Bektopa B u morok ®, Bexropa H
17 T yepe3 3TY NOBEPXHOCTH?

3.198. Beckoneunasa mJaactHna H3
HM30TPONTHOTO MarHeTHKa MOMelleHa B
neprneHiINKyJIsApHOe K Hed OJHOpOAHOe
A BHelIHee [oJie ¢ HHAYKuHen B, (puc.

’ 35 3.35). MarHuTHas TPOHHLAEMOCTDb IJIa-

Prc. 3. CTHHbl H3MEHsieTcsl JHHEHHO oT 3Haue-
HHS W, Ha JIeBOH TpaHHLe JO m, Ha
npaBoii rpaundue. Haiitu:

a) VH BHYTPH mjacTuHBl Kak (QYHKUHIO X,

6) norok @y Bexkropa H Yepes BoOGpaxkaeMylo UHIHHAPH-
YeCKYIO NMOBEPXHOCTb ¢ 0GPa3yIoIUMH, Tapa/lIebHBIMH OCH X.
OcHoBanHs LHIHHAPA PAacloIOXKeHbl B TOYKAX ¢ KOOPAMHATaMH

x=a/2 u x,=3a/2. Ilnomwanb KaxJIOro 6CHOBAHHA paBHa S..

3.199. B oaHopofnOe MarH#THOE TNoje ¢ HHAYKuuedr By
TIOMEINEH IHap M3 OJHOPOAHOrO H H3OTPOIHOTO' "MArHeTHKd
C MPOHHLAEMOCTHIO W.
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a)- Onpenesuth Haupskensocts H H unayxkuwio B moad
B MarHeTHke. PasMarnuuuBaromuii (akTop CYMTaTh H3BECTHHIM.
' 6) Hanucarbh IPHGIHKSHHOZ BEI-
paxenue aast B B caydae, ecan
u>1.

3.200. KenesHniii cepJledHHK,
H306paXeHHbill Ha puc. 3.36, Hecer
Ha cebe OOMOTKY, 110 KOTOPOH Te€UeT
HOCTOSIHHEIH TOK. B pesyabrare B
CepJeUHHKe BO3HHKa&eT [oJe C HHAYK-
uuef B. IIponunaeMocTb Kenesa upl
ITUX YCJIOBHAX papHa [b. [liomanm
MONePeUHOr0 CRUCHUA  CepJA_UHHMKa
paBya S. OmuH M3 KOHIOB cepjed-

Puc. 3.36 HHKa BXOIUT BHYTPh BOOGPaXKaeMOil

saMgHyTOH mopepxuoct# S’, Haii-

TH 179 3Tol nopepxHocTH notok @ , Bekropa B ¥ norok @
pekTopa H.

5

~,
-

)
1
}
]
]

8,Tn
15 L = yn
A "
//
/
10
05
Ocyobras  kpubas
Hamazrugubagus
mesHuvecsy wemoes
menea
f J00 1000 1500 KA/ .

Puc, 3.37
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3.201. Ha xenesHoM cepieyHHKe B BHJE TOpa JHAMeTpa
d=>500 MM HmeeTcsi 06MOTKa ¢ yncoM BHTKOB N=1000. B cep-
JleyHHKe C/le/laia MolepeyHas INpope3b, B pe3yJbTaTe Yero
o6pasoBaJicsl BO3JYIIHBIH 3a30p WIUPHHBL b=1,00 mM. [Ipu cuae
TOKa B o6MoTKe /=0,85 A Hanpsi:KeHHOCTb Mo/ B 3a3ope H =
=600 kA/m. OnpenequTh MArHUTHYIO TPOHUIIAEMOCTD |4 KeJle3a-
NpH 3THX yC/I0BHAX. PaccesinueM moss y KpaeB 3asopa mpe-
HeGpeyb. :

3.202. Ha puc. 3.37 u3ofpaxena NoaydeHHas SKCIepHheH-
Ta/JbHO OCHOBHAsA KpUBasd HaMarHH4YdBaHusl TEXHHYECKH YHCTO~
ro xenesa. [lonb3ysich 3TUM rpadHKOM, MOCTPOHTH KPHBYIO
3aBUCHMOCTH MarHHTHOH TMPOHHIAEMOCTH [ OT HAIpXKEHIIOCTH
MaruuTHoro noas H. Ha#lTh mMakcuMalbHOe 3HaYeHHe NpOHH-
HaeMOCTH Wy, H HANpsKeHHOCTh f, IpH KOTOpOH OHO XO-
CTHUTaeTCs.

3.203. Mmeercst Kene3Hoe KOMBLO KBaAPATHOTO CEUEHEA.
Cpenuuii auamerp Koabna d=300 MM, mjaowians NOMNEePedHoro
ceuenuss S=500 mm2. Kosbno Hecer Ha cefe 0OMOTKY H3 N=
=800 ButkoB. ITo of6MoTke Teuer Tok [=3,00 A. B koabne
HMeeTCs Nomnepeynas npopesb WHUPUHE b=2,00 mM. [Ipenebpe-
rasi paccesiHMeM IoJisi Ha Kpasgx I[pOpe3H, HaiTH:

4) MATHHTHYIO IPOHHUAEMOCTD |4 yK€J/1e3a I1PH STHX YCI0BHAXK,

6) MOTOK MarHUTHON HHIYKIuM (D yepes molepeyHOoe ce-
YeHHe KOJIbBla,

B) sHepruio Wiy, 3aK/JIIOUEHHYIO B Kedese, sHepruio W,
B BO3IYUIHOM 3a30pe W MOJHYW0 3HeprHuio norsa W,

3.8. DneKTpOMarHHTHAA MHAYKUHA

3.204. Ha puc, 3.38 'usofpaxeH KPYrosoil NpOBOAAIHEH
IJIOCKHH KOHTYP, NOMEIIEHHBI B OJHOPOJHOE MaruUTHOE MOJe
¢ HHIYKIHell B, HalpaBjeHHOe HA HAC. ¥YKas3aTb HalpaBJleHHe
TOKa, BO3HHKAIOIIErO B KOHTYpe B Ciaydae, ecau: a) B pacrer,
6) B yOriBaer, B) KOHTYp pPACTATCHBAETCS, I) KOHTYP CIKHMA-
€TCH.

3.205. Imeercst KpyroBoH NPOBOASAIIME IJIOCKHH KOHTYp
pajuyca a ¢ conpotujerneM R (puc. 3.39). [lepBonayanbHo TOK
B HeM OTCYTCTBYeT. 3aTeM BK/IOYAETCs MeplNeHAHKY/IsSpHOe K
MJIOCKOCTH KOHTYPa OLHOPONHOE MarHHTHOE MoJe ¢ UHAYKIUeH
B, HanpamieHHoe 3a YepTex.

a) B KakoM nanpabjenuy GyJer Teub BO3HUKIUHH TPH 3TOM
TOK?

6) Kakoii 3apsn g nporeser no KOHTYPY?

3.206. IloIl-0o6pa3ioMy IpOBORY lepeMelNaeTcs C OCTOSIH-
HOfi CKOPOCTBIO U MOJ AeHACTBHEM CUJAB [ 3aMBIKalomast IpoBOJ

135



mepeMBruKa (pue. 3.40). KoHTyp HaXxOmHTCH B NEpHEHAMKYJIAP-
HOM K €ro INIOCKOCTH ORHODOERHOM MAarHHTHoM novie. Uemy
paBHa cuia F, ecllH B KOHTYpe BHIAGAACTCH KaKAYI0 CEKYHAY
KOJIH4ECTBO TennoTel Q7

O

—id

SRR

Puc. 3.38 Puc. 3.39 Puc. 3.40

3.207. Toukuil Merasnueckuii crepxenpb JunHbl [=1,200 M
Bpawaerca ¢ yacToTodl n=120 MHH™* B OHOPOAHOM MarHHTHOM
HoJe BOKPYT OCH, HEPIIEHAHKY/IAPHOR K CTEPIKHIO H OTCTOAIIEH
OT OJlHOTO H3 €ro KOHUOB Ha paccroanne [,=0,250 M. Bextop B
napansaened ocu Bpamenus, B=1,00 MTa. Halith pasHocts
moTeHUHanoB U, BO3HHKAOILYI0 MEXKIY KOHLAMH CTEpPXKHS.

3.208. HsonupoBauHbI MeTa/lIHUECKHH QHCK pajuyca a=
=0,250 M Bpamaercsa ¢ gacrorofi n=1000 muu~*. Hafitn pas-
BOCTB NOTeHUHaNoB U Mexay UEHTPOM H KpaeM AucKa, BO3HH-
Kalollylo:

a) B OTCYTCTBHE MArHHTHRIX IIONe#,

6) B c1yyae, Korja HMeercs NepPNEHAHKYJSPHOE K JRHCKY
ofHopoiHOoe nose ¢ HHAYKuued B=10,0 mMTx.

3.209. Mexny HnonocaMH 3J€KTPOMarHHTa HOMelleHa He-
6o/blias KaTyIIK3, PAacHOJOXEHHas TaK, YTO OCH KaTYIIKH H
HOJIOCHBIX HAKOHEYHHKOB MarHuta coBnapaior. [laowans. no-
HepeyHoro ceueHHs karylwikd S=3,00 MM?, YHCIO BHTKOB
N=60. Flpu noBopote KaTymKkH Ha 180° yepes coefHHEHHBIH C
HeHl GanJHCTHYeCKHH rajbBaHOMETP HNpPOTEKaeT 3apsif §=
=4,50 MrKa. Onpepennre HanmpsKeHHoOcTk nons H Mmexiy
nojtocaMH. COnpoTHBACHHE KaTYHIKH, FanbBAHOMETPA H COEAH-
HHTENIbHBIX NIpoBooB R=40,0 Owm.

3.210. Ha umaunppuueckuft kapkac auamerpa d=120 mm
HaMoTaHO B ofuH cjao#i N=100 BUTKOB HpPOBONOKH. Bca Ha-
MOTKA pa3MecTHiack Ha ANHHE =60 mm. Onpepenute HH-
JAYKTHBHOCTb L 3To#i KarymKd. MAarHHTHYIO npounuaemocrb
CeplleYyHHKA MPHHATh PABHOH €AHHHIIe.

Y Kasauue. HHIYKTHBHOCTE OJHOCIOHHLIX KaTryniex
BRIUHCAseTCA o ¢gopmyne: L=al , rae L, — HHAYKTHBHOCTH
HJEAIbHOrO COJICHOHJA, BO BCEM o0beMe KOTOpOro noje Taxoe
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Ke; KaK Yy GeCKOHEUHOro COJIEHOHAA C TeM Ke 3HaueHuem -N/I,
a— K HLIHEHT, NPHOJHXEHHO onpep.enﬁeMbm BHIpaxe-
HHeM oa=[140,45(d//)]~1. -

3.211. U3 nposoxa pa;myca a=1,00 MM clejlaHa TPAMO-
yroibHas pamka, JHHa koropoii [=10,0 M 3HauuTEeNBHO
Gostblie WHPHHH =0,100 M (H3MepeHHOH MeXIy OCAMH CTOPOH
pamk#). HaiiTH HHAYKTHBHOCTb L paMKH. MarHHTHYIO NpOHH-
11aeMOCTb Cpefibl MOJOXKHTb PaBHOH efquHHuUe. IloneM BHYTpH
NpoBOJA NpeHeOpeys.

3.212, Ha#ith HuAyKTHBHOCTb L; TpPOBOAOB H3 3ajaun
3.120, npuxopsmyiocs Ha €IHHHLY HX JJHHBL. Maruutayio
NPOHHIIAEMOCTh MaTepHa/la NPOBOAOB H OKPYXKAIOIIeH Cpefnt
NPHHATb PAaBHOH €IHHHIE.

3.213. Tak HasbiBaeMbIfl KOAKCHAJIbHHIE KaGelb COCTOHT H3
JIBYX KOaKCHAJbHO PaclosiOKeHHhIX NPOBOJHHKOB, pasjiesieH-
HbIX CJI0eM AH3JeKTpuKa. Onpefenntb eMKocTh Cy H HHIYKTHB-
HOCTb L; emWHHUB! JAHHBEI Kabens, Y KOTOPOro pagiHyc BHYT-
peHHero mnpoBoAHHKa a=1,50 MM, a pajgHyc BHeILHero Ipo-
BOJIHHKA (HMeroiero ¢opMy TOHKOCTEHHOH TpyGkH) b=5,4 MM.
JIH3IeKTPHKOM CJIYIKHT MOJHATHEH (8=2,3). ¥YdecTb, 4TO ipH
GOJIBIIHX HacTOTaxX (L1 KOTOPHIX IIpeJHa3HAYaioTCH KOaKCH-
anbHble KalesqH) TlepeMeHHBIH TOK TeyeT IO IIOBEPXHOCTi
NpoBOJA.

3.214; Onpenenutb HHAYKTHBHOCTb L OGMOTKH H3 3aﬂaqn
3.203. Pekomenayercsi BBIYHCAHTb L JBYyMsa crmoco6amH —
¢ MOMOLIBIO BHIPAXKEHHSA JJ/1 NOTOKAa BeKTopa B H ¢ IoMOILbIO
BHIPAXKEHHA JJi SHepPrHH IoJsd — H CPABHHTb IOJYYeHHBIe
pe3yabTaThl.

3.215. Ilo coceficTBy pacno/oxeHH! [Ba BHTKa TPOBOJIOKH.
Ilo nepsomy Teuer Tok /=10,0 A. B uenn BToporo BKJioueH
GanauctHueckuil rajspBaHoMetp. [JosHoe compoTHBJEHHe BTO-
poi#t nenn R==5,00 OM. YeMy paBHa B3aHMHas WHAYKTHBHOCTb
L,, BUTKOB, eC/IH NIPH BhIKJIOYeHHH TOKA / 4epe3 ra/bBaHOMETP
npoxofut 3apsp g=1,00-10"¢ Ka?

.3.216. Ha GeckoHeuHEII COJIEHOHA C f BHTKaMH Ha eJIHHH-
1y JAMUHB H NJIOLIA/bI0 HOMNepeyHoro cedyeRna. S HaMOTaHA Ka-
tymka u3 N BurtkoB. HaiiTH B3auMHYI0 HHAYKTHBHOCTH L,
KaTYIIKH H cosleHoHja. IIpoHHIaeMoCcTb ¢pejibl, 3aNOMHAOLIeH
COJIEHOHH, paBHa W.

3.217. OnpenennTs B3aHMHYI0 HHAYKTHBHOCTB Li; TOpoHIA
H [POXONAIero N0 ero ocH GecKOHeUHOro NpsMoro IpoBOAA.
TopoH HMeeT NPAMOYroJbHOE ceyeHHe WIHPHHH a. BHyTpen-
HMH pajHyC TOPOHJA PaBEH ry, BHEIIHUH r,. YHCI0 BHTKOB TO-
poupa paBgo N. Topoua u npOBo,u; IIOl‘py}KeHbI B cpe,uy
C DPOHHUAEMOCTBHIO. . - _ R
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3.218. Ilpsmoii NpoBoX ¢ conpoTHRACHHeM R; Ha eAuHHNyY
JUEMHBI COTHYT noJ yrsioM 2a (puc. 3.41). ITepeMniuka u3 takoro
JKe POBOJA, PacloOKeHHAs NepHeHHKYASIPHO K GHCCEKTPHCe
yraa 2e, ofpasyer ¢ COTHYTHIM TIPOBOIOM 3aMKHYTHIl Tpe-
YTONBHKIH KOHTYD. DTOT KOHTYp NOMEHIEH B OJHOPORHOE Mar-
HHTHOE HOJIE ¢ HHEYKLMeH B, nepneHjHKy/spHO® K €ro IJo-
ckoctd. Hafith HanpassieHHe W cuay I Toxa, TeKYINEro B
KOHType, KOrfa IepeMbiYKa JBHXKETCsi ¢ ITOCTOSIHHOH CKOpoO-
cteio v. CONpOTHB/IEHHEM B MeCTax KOHTAKTOB [ H 2 IpeHe-
Gpeub,

2 J

E]k’ —u. |

] 4

_ Zy ‘
Puc. 3.41 Puc. 3.42

3.219. Mmeercs GecKoHe4HLI NMPSAMOA MPOBOJ, IO KOTOPO-
My TedeT TOK cuabl [y, Ha paccrositHuaX @ ¥ b OT Hero pacnono-
XKeHLl JBa NapajJiefbHLIX €My HEH3OJHPOBAHHBIX IIPOBOJA,
3aKOPOYEHHHIX Ha OJHOM KOHIe conpoTuBnanneM R (puc. 3.42).
Bee TpH mpoBoja JiexkaT B OJiHOI NJIOCKOCTH. [lo 3akopodentibim
COIIPOTHBJIEH HEM NPOBOJAM CKOJIb3HT CO CKOPOCTBIO U 3aMbIKAIO-
IHH X cTepxkens 3—4. Onpenenuthb:

a) cuny I u HanpaB/ieHue TOKa B KOHType [—2—3—4,

6) cuny F, HeoGXoAHMYIO, 4TOGK IIOJIEPKHBATh HOCTOSII-
HOH CKOpoOCTb cTepKuf 3—4, U paccTOsIHHE X OT IpOBOja C TO-
KoM /4 IO TOUKH, B KOTOPOA HY2KHO IIPHJIOXKHTD 3Ty CHJIY, YTOOLI
CTepXKeHb JBHraJjcs IOCTyNaTelbHO,

B) MOIHOCTS P, 3aTpayuBaeMyto Ha NepeMelieHHe CTePKHS.

ConporuB/ieHHeM NPOBOJOB, CTEPHKHS H KOHTAKTOB B TOY-
Kax d H 4 npeneSpedb.

3.220. Ilo nBymM MeIHBIM IUHHaM, YCTAaHOBJEHHBHIM IOJ YT-
JIOM O, K TODH3OHTY, CKO/JB3HT IO JAeHCTBHEM CHJIEI TSKECTH
MelHbii 6pycok Maccet m (puc. 3.43). B okpyxaromeM LIHHEI
IPOCTP AHCTBE CO3/aHO ONHOPOJHOE MarHHTHOEe ToJe C HHAYK-
nuell B, nepneHRUKYJsipHOE K IJIOCKOCTH, B KOTOPOH IepeMe-
maercst 6pycoK. Bpepxy IUHHBI 3aKOPOUEHHI CONPOTHBJIEHHEM
R. KoagduuueHT TpenHs MeXY [I0BEDXHOCTAMH IUKH U GpyCcKa
paBen k(k<tg a). Paccrosnme mexnay wuHaMu pasHo [. Ilpe-
HefGperasi CONPOTHBJIEHHEM IIHH, OpycKa H MeCcT KOHTAKTa MeX-
Y HUMH, HaHTH YCTaHOBHBIIYIOCSH CKOPOCTh OpycKa v.
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