MockOBCKUI rocy1apcTBEHHbIN yHUBEpCUTET nMeHn M.B. JIomoHOCOBa
Onumnuana «Jlomonocos 2018/2019» o dusuke

3aKIIYATENBHBINA dTan 119 9-X Ki1accoB

1. T'emapn, 3amMeTuB aHTUIIONY, YOETralwoUIyld OT HEro CO CKOpocThio V, =20 M/c, HaumHaer ee
npecienoBaTh. Pa3roHssich paBHOYCKOPEHHO, OH 3a T; =4 ¢ pa3BuBaer ckopocts Vi =30 M/c, ¢ KoTopoi
O6exur B TeueHue T, =10 c. 3arem, HOYYBCTBOBAB IEpErpeB CBOETO TeJja, Temap] IpeKpaiiaer
IIPECIIEI0BaHNE, OCTAHABIMBASCh C TEM JK€ [0 MOJYJIIO YCKOPEHHMEM, 4TO U Ipu pasroHe. Ha kakom
MaKCUMaJIbHOM PAacCTOSIHUM S, JOJUKHBI HAaXOAWThCA JPYr OT Jpyra B HayalbHBIi MOMEHT 3TH
YKUBOTHBIE, YTOOBI renap/ CMOT MOJaKOMHUTHCS MOMMaHHONW aHTHIJIOMON?

3ameuanue. BenencTBue OTCYTCTBUS MOTOBBIX JKEJIE3 HA TEJI€ U IUIOXOr0 OTBOJA TEIJIOTHI YEPE3 LIKYpPY

remapji He MOXeT pa3BUBAaTh MAKCUMAIbHYIO CKOPOCTh (mpumepHo 110 km/yac) B TeueHue JIUTEIHLHOTO
BpeMeHH 0e3 OIacHOro JJIsl €r0 OpraHu3Ma IeperpeBa.

Pemenne. [loMecTuM Havamo CHCTEMBI KOOPAMHAT B TOYKY CTapTa Terapja, a KoopAuHaTHyr ock OX

X 4 HaIpaBUM BJIOJIb MPSIMOM, MO KOTOPOM IBMXKYTCS KMBOTHbIe. Ha pucyHke
n300pakeHbl rpaduKu 3aBUCUMOCTH KOOPIUHAT (pUC. a) U CKOpocTeit (puc. 6)
rernap/ia ¥ aHTWJIONBI OT BpeMeHH. M3 pucC. a BHIHO, 4TO renapj JOTOHHUT

S
ax AHTHUIIOIY, €CITH PACCTOSIHUE MEX/y XKMBOTHBIMH B MOMEHT Hadajia IIOTOHU He
0 npesbliaer S, . B cBowo ouepens, S, HAXOAUTCS M3 YCIOBHS, YTO B TOT
v, MOMEHT, KOTJa Temap] JOTOHSET aHTUIIONY, OJHOBPEMEHHO C PaBEHCTBOM

KOOpPJWHAT JKUBOTHBIX JIOCTHTAETCS M PaBEHCTBO MX CKOpPOCTEH (€Ciid B ATOT
MOMEHT Tenap/i He CXBAaTWJ aHTHIIOINY, TO B IOCIEAYIOIIEM OH OyIeT OT Hee
OTCTaBaTh).

0 U3 puc. 6 BUAHO, 9TO BpeMs T JBMIKEHMS KMBOTHBIX O MOMEHTA, KOTJa MX

CKOPOCTH CpPaBHSIIOTCA, paBHO: T =7,+7T,+(ty—71). Ilpu O5TOM BXOISAIMHA B 95TO BBHIPAKEHUE
. Vi _Va

IPOMEXKYTOK BPEMEHH T MOXKET OBITH HANJIEH M3 OTHOIIEHUS: — = —2, KOTOPOE CIEAYET U3 MOA00UsA
T

\Y o o
TPEYTroJbHUKOB Ha rpadukax V =V(t). Orcroma = V—Arl. ITyTn, npoiiicHHBIE TEAPAOM U aHTHJIONON
r

1
3a BpeMs T, paBHBL Sp =V (7 +71,)— EVA’C, Sp =V, (21, + 1, — 7). HavampHOe paccrosiHuEe MeExIy

renapoM M aHTHIIONOW PaBHO PAa3HOCTH MX IyTen: S, =S —S,.
1v4
Otser: S, =V (T +71,)—VA (27 +7,) + E—rl ~ 86,7 M.
Vp

2. B kamopumerp ¢ BojoH, uMeronier Temreparypy t; = 8 °C, momemaroT Kycok Jbla, MPHYeM Macca
Jbpla paBHa Macce BoJbl. llociie ycTaHOBIEHMS TEIJIOBOIO PAaBHOBECHS OKa3alloch, YTO OTHOLICHHE
Macchl Jibia K Macce Bojbl paBHO K = 8/7. [IpeHeOperast TEio0OMEHOM KalOpUMETpa ¢ OKPYKaroIiei
CpezoH, OIpeesInTe HauYalbHYI0 TeMIleparypy o ibaa. YaenbHble TEIIOEMKOCTH JIbJ]a U BOJbI CUUTANTE
paBubIME C; = 2,1 kJx/(xr-°C) u C; = 4,2 xJ]x/(kr-°C), COOTBETCTBEHHO, YJCIbHYIO TEIUIOTY TUTABIICHUS
apna — A =0,33 M/Dx/kr, a temneparypy miaaBieHus jpaa fo =0 °C. OTBer mpuBenuTe B Ipaaycax
Henbcus.

Pemenne. ITycte M — mepBoHaYa bHas Macca BOJBI, paBHAs NMEPBOHAYAIBHON Macce Jbjaa. Eciam m; —
Macca KpHCTaJ’IJ’IH?»OBaBIlICfICH BOJBI, TO IMMOCJIC YCTAHOBJICHUSA TCIIJIOBOTO pABHOBECHUA IMOJIHAA MaccCa JibJa
m+m _

Oymer M =m+m, a Macca ocraBmieiicas Boasl M, =m-m,. Ilo yciaosuio k, oTkyna



k-1
m, =m——. CornacHo ypaBHEeHHIO TemoBoro Oamanca, mc,(t,—t)+mc, (t, —t,) —mA =0. Orcrona

k+1
_ (c,+c )t —ct —A(k-1)/(k+1) . Omser: 1, = (c,+c )t —ct, —A(k-1)/(k+1) N

c c
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—26,5°C.
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3. DnekTpuueckas Ienb, cXeMa KOTOpoi M300pakeHa Ha pPUCYHKE, MOAKIIOUEHA K
HMCTOYHUKY MOCTOSTHHOTO HampspkeHus B Toukax A m D. M3BecTHo, 4TO cuiia TOKa
yepe3 pesuctop R, pasna I, = 0,6 A. [Ipenebperas compoTuBIeHHEM ITPOBOIOB,
omnpenenute cwiry Toka li, Tekymero uepe3 pesucrop Rj. Cuwmraiite, uTO
R1:R4:2R, R2:R3:R,FI[CR:10M.

Pemenne. Ha pucyHke yka3zaHbl TOKH, TEKyLIHE 4Yepe3 pe3UCTOpPbl. M3 3TOro pucyHka, COOTHOLICHHMS
1 C /3 MEXIy BEJIMYMHAMHU CONPOTHBIEHUNH U COOOpaXKEHMH CUMMETPUHU CJIENYET, UTO
Iy =14, I = I3. Jlna y3na C cnpasegymBo paBeHcTBO 5 =1; -1, mm 1y =1,+1.1Ilo

3akoHy Oma U pg = I,R, U, =1,2R, U = IR . Kpome toro, U g =U pc +Uqg.

2
W13 3anucaHHBIX paBEHCTB HAXOAUM, 4TO |, = 3 l,. Orser: |, = 3 ,=04 A.

4. C nomol1pI0 TOHKOHM coOuparoiel JIMH3bI OJy4eHO MHUMOE H300paKeHUE IpeIMeTa C yBEIMUEHHEM
I'1 =20. Korma, He nBuTas JIWH3Y, CMECTHJIM TPEAMET MapajulebHO caMOMy ce0e Ha pPacCTOSIHHE
Aa =4 mmMm, yBenuueHHe HM300pakeHUs mpeamera crano paBHbIM [z = 25. Haiinute onTtuyeckyro cuity
aun3bl D. OTBeT nmpuBeauTe B AMONTPUSIX, OKPYIJIUB J0 COTHIX.

Pemenne. VYBennuenue wuzoOpakeHus mpenmera [, ompernenseMoe Kak OTHOIIEGHHE IOMEPEYHOTO
pa3smepa u3obOpaxkenus H k momepeuHoMmy pasmepy mpeamera h (cm.
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H, ™ pucyHok), paBo I'=—. C ydeTom TOro, 4T0 HU300pakeHHe MHUMOE, 10
i I ﬁf"ikﬂ a
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. b dbopmyse TOHKOW JIMH3BI HMeeM ———=—, OTKygza b=——.
v a b F F-a
F F F
CanenosarensHo, I' = ——. Ilo ycnosuro 3apaun I} = ——, I, = —, a, —a; = Aa. Uckitouas u3
1 I, -T; Ir,-T.
9TUX COOTHOILIEHUH @1 U 8y, MOTy4aeM, uto D = — = —2 "1  OrBer: D=—2_"L =25 JIITP.
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Kpurepuu ouenku

Kazknas 3a1a4a onieHMBaeTCsi MAKCUMAJIBHO B 25 0aJ1/10B

1. 3agaya BoBce He pemanach — 0 6a10B.

2.3agaya He pelleHa, HO CJeNlaH TOSACHSIOMMKA pPHUCYHOK (ecau TpeOyercs), YacTUYHO
chopMyIIMPOBaHBI HEOOXOAMMBIE (pU3NUIeCcKre 3aKOHBI — 2 — 10 6aLIoB.

3.3amaua He pemieHa, HO TPABWIBHO CHOPMYIMPOBAHBI (PHU3UYECKHE 3aKOHBI M MPABUIBHO
3anycaHbl OCHOBHBIE ypaBHEHUS, HEOOX0IUMBbIE [T pemeHus 3agaun — 11 — 20 6anioBs.

4. 3amaua perieHa, HO JIOMYILEHbl He3HAUUTeNbHbIE MOrpelHoCcTH — 21-24 Hania.

5. 3agaya penieHa MmoJHOCThIO U MOJYYCH MPaBIIIBHBINA OTBET — 25 6aJL/10B.



