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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2021/22, 3aknouutenbHbi 3tan, 10 knacc

Mopaenb CNUHKK

Heckonbko (2N + 1) ogMHAKOBBIX MaJeHbKUX LIAPMKOB COeIVHEHbl OJVHAKOBbIMM HEBECOMbIMMU
MPY>KMHKAMM B LIETTOUKY (CM. pUCYHOK, N = 3). [TycTh AjIHA OMHO¥ TIPY>KMHKY B HeieOpMMUpPOBaH-
HOM COCTOSTHMM PaBHA HYJIIO, [UaMeTp IapuKa rpeHeo6peskumo mMai, a N >> 1, Torga Takas Mojiesb-
Hasi KOHUTypaIys HeII0X0 OMMCbIBaeT HEKOTOPbIe CBOVCTBA YCIIOKAaUBAIOIIEi UTPYIIKM-TTPYKUHBI
«CITUHKU».

W3BecTHO, YTO eC/Iu LierovyKa MapuKkoB C IpykuHKamu (N > 1) pacrnonaraeTcsi Ha IM1aJIKOi ropu-
30HTa/IbHOM TOBEPXHOCTH, OAVH U3 KPaliHUX IaPUKOB yePKMBAETCs, a Ha APYTOi KpaitHuii apukK
IeiiCTByeT TOPU30HTATbHASI CMJIa, PABHAS CUJIE TSKECTU 1eMOYKM, TO JJIMHA 1IeTIOUKYM OKa3bIBAeTCs
paBHa L. 31ech 1 fajiee peub UIET O CTATUUECKOM COCTOSTHUY LIETIOUKM, IPY KOTOPOM BCe IIapuKu
LIETIOYKM He IBUKYTCSI.

1. (4 6anna) Yemy OymeT paBHA IJIMHA LIETTOYKY, €CJIN €€ TTOABECUTD K ITOTOJIKY 38 OJIVH 113 KOHIIOB?

2. (6 6a/utoB) Ha KakOM pacCTOSTHMM OT IOTOJIKA Oy[IeT pacroaraTbCsl HVSKHSISI TOYKA IIETTOYKN,
eci 06a e€ KOHIIA 3aKpelnuTh Ha TMOTOJKe Ha paccTossHuM D apyr ot apyra? Kakyio dopmy
npuMer 1enouka? HasoBuTe Bu KPUBOIL.
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Knph, asromo6uns

Ha pucyHKe, pMBeIéHHOM HIKe (YBeTMUYEHHBI BAPUAHT Ha JIOMOJHUTETbHOM JINCTE), BbI BUTUTE
(dbparmMeHT MOZIE/IbHOI 3aBUCUMOCTY PacXofa TOIUIMBA 4 (M3MepsSeMOT0 B eIMHUIIaX 00bEMa Ha efy-
HULLY POIAEHHOTO MyT!) HEKOTOPOTrO 0CO60TO aBTOMOOWIISI C ABUTrAaTe/IeM BHYTPEHHEro CrOpaHmst
OT KBaJjpaTa ero CKopocTiu. Pacrosnosxkenue ocu abeipce (1o KOTOPOii OTKIAAbIBAETCS BenmuuHa v?)
HeM3BeCTHO. VI3BeCTHO TOJIbKO, UTO OHA MepPIeHAUKY/ISIpHA OCM OPAVHAT M HallpaB/ieHa BIPABO 10
pUCYHKY. MaciTab 1o ocu OpIAMHAT HEU3BECTEH, M3BECTHO TOJBKO €€ PacIIoNOKeHMe.

A

KII[I aBTOMOOWMIISI, IBMSKYIIIETOCSI C HEKOTOPOJ IMOCTOSTHHOM CKOPOCTHIO, COOTBETCTBYIOIIEH T. A Ha
rpaduke, paBeH 6 %, a KII[I aBTOMOOWISI, IBVIKYIIETOCS C IPYrOii CKOPOCThIO, COOTBETCTBYIOIIEIA
Touke B, paBeH 18 %. Omnpenenute MakCuMaJbHO BO3MOKHbIN KIT/l aBTOMOOWIISI B I1aria30He CKO-
pocCTeit, IjIs1 KOTOPBIX ITOCTPOeH IpaduK.

MO3KHO CUMTATh, YTO CIJIA COMTPOTUBIIEHMS BO3IyXa ITPOITOPIMOHAIbHA KBaAPaTy CKOPOCTH aBTOMO-
OWJIST M HAIIpaBJIeHa MIPOTUB CKOPOCTH, TPeHME KaueHMs ITPeHeOPesKMMO MaJlo, KOJIEca aBTOMOOWIIS
10 IOpoTre He MPOCKaIb3bIBalOT. KoadduiieHTOM 110/1I€3HOTO AeCTBMS B 9TOV 3afaye MbI Ha3bl-
BaeM J0JII0 SHEPTMM CTOPEBIIEro TOIUIMBA (B MPOIEHTAX), KOTOpasi pacXoAyeTcs Ha MOAAepkaHue
MTOCTOSTHHOJ CKOPOCTM aBTOMOOWJISI ITPY IBVSKEHMM 110 TOPU30HTAIbHOI Topore.

Nmax = (25,0 £ 1,2) %.

&3 Monenb Mupaxa

HuskHUiT Mupask — 3TO ONTUYeCKoe siBieHKe B aTMocdepe, Ipy KOTOPOM MHUMOe M300paskeHue
Heba 1 0671aKOB HaOJI0aeTCsl HIDKe TTIOBEPXHOCTU 3eMJIM, Kak Obl OTpaskasiCh OT PaCIIOIOKeHHOTO
Ha TOPU30HTAIbHOI TOBEPXHOCTHM 3epKaja. Hampumep, B CONMHEUHbI JeHb HarpeTasi IOBEPXHOCTh
rOpMU30HTAIbHO achaabTOBOI JOPOTM Ha HEKOTOPOM PAacCTOSIHUY OT HabJofaTessi MOXeT Ka3aThb-
ST TIOKPBITOJ JTy>kaMM (B KOTOPBIX OTPaykaeTcss HeOO M OKPY>KAIOLIMiA Teii3axk), Toraa Kak Ha CaMoM
neJie Jopora cyxasl. DTO siBJIeHMe 0ObSICHSIETCSI MICKPUBJIEHMEM CBETOBBIX JTyUeil B HEpaBHOMEPHO Ha-
rpeToM BO3Jyxe BOMM3Y JOpOru. B aToit 3a1aue MOKHO CUMTATh, UTO BO/M3Y TOBepXHOCTH acdaibra
JIYIM pacIpoCTPAHSIIOTCS 110 IyraM rapabosi, Kak MOKa3aHo Ha PUCYHKe HIKe.
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I[Ipenmnosnaras, 4To OTKIOHEHMe I0Ka3aTess IpeJIoMJIeHNMsI BO3yXa n OT eAVMHMIIbI Ha BBICOTe h Ha[f,
I OpOTro¥i MPONOPLMOHAIbHO KOHLIeHTpauuy Bo3ayxa N (h) Ha atoii BbicoTe: n(h) — 1 o« N (h), onpe-
IeTe, Ha KaKOM pacCTOSTHMM OT cebs HabmoaaTelb BUIAUT 00JIacTh «MOKPOTo» acdaibTa.

B aTol 3amaue nmpeaJiaraeTcs CYNTATh, YTO TEMIIEpaTypa BO34yXa YMEHbIIIAeTCS JIMHEITHO C BBICOTOM
ot 50 °C y moBepxHocTy moporu no 20 °C Ha BbicoTe 2 M. [71a3a HabII0maTeN ST HaXOAATCS Ha BbICO-
Te 1,7 m. IIpu temnieparype 20 °C nokaszaTesnb IpeJIOMIeHUS BO3LyXa OTIMYAETCS OT eOUHULbI Ha
BeIMUMHY An = 4 - 1074,

L = (215 + 10) m.

OKaTue M pacluMpeHue rasa

B BepTMKa/JbHOM UMIMHJPE, 3aKPITOM IOPIIHEM, HAaXOJUTCS HEKOTOPOe KOJIMYECTBO MealbHO-
ro rasa, MOJISIpHas TeIVIOEMKOCTbh KOTOPOTO IPU MTOCTOSTHHOM 00BbEMeE ¢y, B YCJIOBUSIX 3TOM 3aaun

5R
paBHa —-. KoHCTpYKTUBHBIE 0COOEHHOCTY LIMIMHIpPA TAaKOBbI, UTO MOPIIEHb MOXeT yIepKUBaTh-

CS1 HEITOJIBMKHO CIEeIMaJIbHBIMM 3alll€IKaMM B IBYX MOJOKEHUSIX 1 1 2, Ipy 3TOM B IOJIOKeHUM 1
00bEM Tasa Mmof mopirHem Ha 1 % 6osibllie, YeM B TTOJIOKEHUM 2.

CHauasna rnopilieHb HaXOAUTCS B TIOJIOKeHMM 1, TeMIiepaTypa rasa B UIWJIMHApE paBHA TeMIlepaType
OKpYysKamwIieit cpenbl. ITopieHb 6bICTPO (TaK UTO TEIJIOOOMEH C OKPY)KAIOIIeil Cpe/ioil He ycrieBaeT
MIPOM30IATI) CABUTAIOT B IIOJIOKEHME 2, B KOTOPOM IIOpIIeHb UKCUpyeTcs 3amiénkamu. [Tocie sTo-
ro B TeueHMe HEKOTOPOTO BpeMeHM MPOUCXOAUT BbIpaBHMBAHMeE TeMIlepaTyp rasa U oKpykaloleri
cpeppl, a 0 OKOHYAHMM 3TOTO ITPoIiecca MopIieHb Takke ObICTPO, KaK TPy CKaTuM ra3a, BO3Bpalia-
eTcsl B IosiokeHue 1, B KOTOPOM OH OMSITh (MKCUPYETCs 3allléIkaMu, IToC/Ie Yero HeKOTopoe BpeMsi
MIPOUCXOOUT TEIJIOOOMEH C OKPYKAIOIIei Cpefoil ¥ BhIpaBHMBAHME TeMIlepaTyp. B urtore ras mop,
MTOPIIIHEM BO3BpAIlaeTCsl B MCXOMHOE COCTOSIHME: €r0 TeMIIepaTypa U 00bEM CTAHOBSITCSI TaKue ke,
Kak B Hayaje Iporiecca.

OTa moc/eqoBaTebHOCTD (MHAYe TOBOPS, IIMKI) IIPOIECCOB, KOTOPbIe MTPeAaraeTcs CUMTATh KBa-
3UCTaTUUYECKMMU, TIOBTOPSIETCSI MHOTOKpaTHO. TeMmiepaTypy OKpysKaloleii cpebl MOKHO CUMUTATh
TIOYTY TMOCTOSTHHOM B TeUeHMe OFHOTO IIMKIIA.

1. (3 6amwta) OXmaguTCsST VIV HarpeeTcsT BO3AYX, OKPY:KAIOUIMil IVJIMHIP, TOCJe MHOTOKPATHOTO
TMOBTOPEHUS ONMCAHHOTO LIUKJIA?

2. (4 6asmra) JIjst OmMHOTO IMKIIA OIIPeIesInTe OTHOIIeH)e abCOMIOTHOM BeJIMUMHBI paboThI, COBEp-
MIEHHOI Ta30M, K KOJIMUECTBY TEIUIOThI, KOTOPOe Ta3 OTHAET OKPYKaIIeil cpelie Ha yIacTKe
OXJIAXKTEHMSI.

YkasaHue. JIJis1 MaJIbIX MUSMEHEeHUIi [lapaMeTpoB uaeanbHoro rasa (7', p, V') u3 ypaBHeHUS COCTOSIHUS ClIefyeT

dbopmyna:
VRAT =V Ap+pAV,

rge v — KOJIMYeCTBO BellecTsa, a R — YHUBEpCa/IbHas ra3oBas MOCTOSIHHAsA.

A
A) BO31yX, OKpYyXXawOIUii UWJIVHAP, HarpeeTcs; B) @ = (4,040,2)-1073.
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B Vicrounuku

Ha rpa(bMKe, HpI/IBe,ﬂéHHOM HM>Ke, MOKHO BUOETb BOJIbT-aMIIE€pPHYIO XapaKTEePMCTUKY CIIelMaJIbHOTO
VICTOUYHMKA HAIIPSDKEeHUS — 3aBUCUMMOCTD CUJIbI TOKaA I yepe3 3TOT MCTOYHMK OT Pa3HOCTU ITIOTE€HL M-
as10B U TIOJIOKUTEIBHOT'O U OTpULIATEJIbHOI'O ITOJII0COB.

LA

08
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0,0 10 2,0 3,0 4,0 U B

BAX mcTouHuka, n3obpakéHHas Ha rpaduke, moxoxka Ha BAX comHeuHoii 6aTapen, MO3TOMY Jajiee
Mbl Ha3bIBaeM 3TOT MCTOYHMK COTHEUYHBIM, a Ha CXeMe Hiuske o603HauaeM ero 6aTapeitkoii B Kpyre.
I pyroit MCTOYHMK HaTPSDKeHMs (ajee Ha3bIBaeM ero OObIYHBIM) COCTOUT U3 UAeATbHOM OaTaperi-
Ku ¢ HanpspkeHueMm Uy = 2,4 B Mexay BbIBOZaMU U Pe3UCTOpa COMPOTUBIeHMEeM r = 3 OM, KakK
MOKa3aHO Ha PUCYHKE CJIeBa.

Uy \\
9—I|—Iil—ﬂ

COJTHEUHBIIi ¥ OOBIYHBIN MCTOUHMKY MOKHO COEAVHUTH MapaljIeIbHO MU TTOC/Ie0BaTeIbHO (pa3-
HBIMM CITOCO6aMM), TOTAA TIOMYYMUTCS HOBBIV MCTOUHMK HAMpsikeHMs. YeMy paBeH TOK KOPOTKOTO
3aMbIKaHMSI 9TOTO HOBOTO UCTOUHMKA? EC/IM K HEMY TTOAK/IIOUYUTD Pe3UCTOP COMMPOTUBIeHMEM R =
1 kOM, TO ueMy OyzeT paBHO HaIMpsKeHNe Ha 3TOM pe3uctope? PaccMoTpuTe Bce BO3MOXKHBIE CITY-
yau.

I = (0,425 + 0,015) A, I\ = 0,8 A, Iihh = 1,6 A, I = 0; Utk = 2,4 B, Ulel = 7.2B, ULL) =
(3,75 + 0,15) B, Uiz} = 0.

McTouHmK: MoCKOBCKas 0MMnMaaa WKONbHUKOB No dusunke, 2021/22, 3akntoumTenbHblii 3Tan, 10 knacc — ycnoBus, peleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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