O/IMMNUALA LWKOJ/IbHUKOB «MOKOPU BOPOBbEBbI FOPbI!» no PU3SUKE
3AK/TIIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2016 roaa

BUNET Ne 09 (MOCKBA, 7-9 Knaccbl): BO3MOXHble peLueHus.

3aganue 1:

Bonpoc: Ilo nopore M3 IIKOJBI YYEHHK IPOLIET IMOJOBUHY IYTH CO CKOPOCTbIO 4 KM/4, NOTOM
HEKOTOPOE BpeMs IOCTOsUI Ha MecTe (pa3roBapuBall C MpUSTENIEM), a 3aTeM Jo0exan 10 JioMa CO
CKOpOCThIO 8 KkM/4u. OKa3ajioch, 4TO Ha Pa3roBOp OH MOTPATHII YETBEPTh BCEro BpeMeHu nyTtu. Kakoii
ObLIa ero CpeaHsst CKOPOCTh Ha BCEM ITyTH OT IIKOJIBI 10 JoMa?

3apgava: J[Ba MIKOJIbHMKA MOYTH BECh YPOK Oeraju IO IMIKOJIbHOMY CTaJMOHY C INOCTOSHHBIMU IIO
BeJIn4MHE cKopocTsiMu. OauH npoderan kpyr 3a Bpems T =2wmuH. [Ipu stom oH kaxzsie t; =3 MuH
OOTOHSI BTOPOTO, KOTOPHKIN Oexan MeaieHHee. B cepennne ypoka BTOpOH, cpasy mocjiae 04epeHOTO
00roHa co CTOpPOHBI IEPBOT0, Pa3BEPHYJICA U MOOEXKaN 110 TOMY K€ KPYI'y B Ipyryto cTopoHy. Uepes
KaKo€ BpeMs I0CJI€ 3TOr0 OHU BCTPETUIIUCH?

OtBer Ha Bompoc: IlycTe momHBIA HyTh HIKOJBHMKA 3a oOmee Bpems t paBen S. Torama

s t s S 3v,V,
t=_—+—+_— MOITOMY CPEAHsIs CKOPOCTh Vo, =—=————=4KM/u.
v, 4 2v, t 2(vy+Vy)
MakcumMajbHas oleHKa: 7 0aJ1J10B.
Pemrenne 3apauym: Ilycte L— mimHa Kpyra Ha CTajgumoHe, Vi, — CKOPOCTH IIEPBOTO M BTOPOTO

IIKOJBHUKOB COOTBeTCTBeHHO. Torma L =v;T =(v; —V,)t;. 13 3TOro COOTHOIICHUS HAXOIHUM, YTO

V2 = Vl' ITocne pa3BoOpOTa BTOPOr0 MKOJIbHUKA OO0 BCTPEUM IIKOJbHUKAM BMCCTC HYKHO
t1
t, L T

L
npoOexarthb myTh L, To ecTh uckomoe Bpems t = = —= =1,5 MuH.

OTBET: t =15 mum.
MaxkcumaabHadg ounenka: 18 6ayioB.

3aganue 2:

Bonpoc: Ecnu B MOpO3HYIO HOYBb IMOJIOKUTH Ha MOJCTABKY JEISHOW OpPYyCOK M MEpEeKUHYTh depe3
HET0 TOHKYIO TPOYHYIO MPOBOJIOKY, HAa KOHIIBI KOTOPOW TMOJBECHTH JIBAa TSDKENBIX TPy3a, TO depe3
HEKOTOpOE BpeMsi MOKHO OOHApy>XHUTb, YTO MPOBOJOKA YACTUYHO MPOLLIA CKBO3b J€J, U MPH 3TOM
Jie1 Ha/l Hel octancst cmep3mmumcst. OOBsICHUTE 3TO SBJICHUE.

3amaua: Ilpobupka oGbemom V =80cM® Ha deTBepTh 3amoOJHEHA IJBAOM C TEMIEPaTypOil
t; =—18°C. B Hee MeaseHHO M aKKypaTHO HajlUBalOT BOJy ¢ Temmeparypoil t, =+18°C . Kakoit
MaKCUMaJbHBIH 00BbEM BOJABI MOXKHO HaJIWTh B MpoOUPKY (10 ee HamonHeHus)? TemnoéMKoCTho
MpOOUPKH MOXHO TMpeHeOpeub. YaenbHas TemIoEMKOCTh Boabsl C=4,2 Jlx/(r[JK), ynenbHas
TEIUTOEMKOCTh JIbJla B JIBa pa3a MeHbIie (c¢/2), ynenbHas TEIoTa ruiaBieHus jabaa A ~ 334 JIx/r.
ITnotnocts mb212 L ; =0,9 I/cM® MEHBIIIE TIOTHOCTH BOJIBI ps =10 r/em’,

OTtBer Ha Bonpoc: Bec rpy30B HaTSIrUBaeT MPOBOJIOKY M OHA CO3/Ia€T 3HAYMTEIILHOE JIaBJICHUE Ha
MOBEPXHOCTh JibAa. [Ipu Oone BHICOKOM JaBIIGHUU TEMIIEpaTypa IUIaBIEHUS JIbJa HUXKE, YeM TMpHU
aTMOC(EpPHOM JaBJIEHUH, TIOITOMY, HECMOTpPSI Ha MOPO3, JieJ MOJ MPOBOJOKOM TaeT, M MPOBOJIOKA
OITyCKaeTCsl BHU3, BbIIaBIIUBasi BOAY HaBePX, IJ€ BOJa MPU OOBIYHOM JaBJICHUH BHOBb 3aMep3aeT.
MakcuMajbHas olleHKa: 7 0aJ1J10B.

Pemienne 3agaun: Ilpu nonuBaHuM Teruiol BOABI Jief HarpeBaercss 1o Temmneparypsl t, =0°C u

taeT. [Ipu 3TOM, OCKOIBKY P, < pPg, 00BEM 00pa3zoBaBLIEHCS BOABI MEHbIIE, 4eM 00beM Jbaa. K

MOMEHTY HaIlOJIHEHUSI MMPOOUPKU B COCTOSIHMM PAaBHOBECHs TEMIIepaTypa €€ COIEPKUMOTo (Jibjia U
BOJbI) AoibkHa paBHATBCS ty =0°C. OOo3HauuM o00beM BOIBI, JOIMTONH B NPOOHPKY 10 €

3anonHeHus, V, =X-V, u myctb AM — macca pacTasBLIEro B IpoLiecce NOJUBaHUsA Jbjaa. Torna,



Am V. Am

MOCKOJIBKY JIeA M BOJa 3aHUMAIOT Bech 00beM mpodupku, XV + —+————=V , oTKyna
pPs 4 Py
\Y, 3
MOJIy4aeM, 4TO Am=PBP1Y | S| Tenepb cocTaBUM ypaBHEHHE TEIUIOBOTO OaiaHca: Jief
P ~— P
Harpesncs U 4YacThb ero  pacrasjga  3a  CYET  TEIJIOTHI OCTBHIBaHUS BOJIBIL:

1
XVpgCg (t, —ty) = va 7Cr (g —t,)+ AmA. IloncraBuss crona BbIpaXeHHE LI AM, IOIydaeMm

ypaBHEeHHe JUIs X (yureM cpasy, uto t, =0°C muro —t; =t,):
3pgh— - c,t
4 PP x—§j:0:x: P 3pst = (Ps —Pu)Cals 765
P = P 4pg PaA—(ps = Pir)Csls

1
XpgCgly = 2 PaCnls +

Tostomy V, =x-V ~61,3cm’.
OTBET: V, ~61,3cm’.
MakcuMajbHada oeHKa: 18 6aj110B.

3aganue 3:
Bonpoc: HanpsbkeHue Ha pe3ucTope B CXEMe IOCTOSIHHOTO TOKa M3Mepsiercsi BoibTMeTpoM. [Ipu
IMOAKIOYCHHUHU BTOPOI0 TaKOIro K€ BOJBTMETpa MapallICJIbHO IICPBOMY IIOKAa3aHUsA IICPBOIO
YMEHBIIHINCE.. O 4eM 3TO CBHECTEIBCTBYET?
3agaya: YdeHuk oOHapy>KWII B 1a0OPaTOpHOM HIKa(y TPU OJMHAKOBBIX BOJIBTMETPA, aKKYMYJIATOP

. . U aMIepMeTp U coOpall U3 HHX Ielb M0 CXeMe, MOKa3aHHOW Ha
@ _ pucynke. Oka3aloch, YTO aMIIEPMETP MOKA3bIBAET BEIHMUUHY
(A) cunel Toka | =160 MA, HampsoKeHHE, W3MEPEHHOE MEPBBIM
| 4 BoabT™MeTpoM U, =158B, a Bropoii M TpeTuil BOIBTMETPHI
[}
|

NIOKa3bIBAIOT OIMHaKoBoe Hanpsbkenue U, =U, =0,04 B.

Onpenenure CONPOTUBIICHUS PUOOPOB.

OTBeT Ha BOmpoc: DTO CBUIETEIHCTBYET O HEHACAIBHOCTH BOJIBTMETPOB — €CIIM Obl BHYTpPEHHEE
COMPOTHUBJICHUE BOJBTMETPOB OBUIO OCCKOHEYHO BEJIMKO, IMOAKIOYECHHUE BTOPOTrO BOJBTMETpa HE
U3MEHMJI0O Obl HampspkeHue. [Ipy  KOHEYHOM BHYTPEHHEM CONPOTUBICHUM HapauleIbHOE
MOJKIIIOUEHUE €IIe OJHOrO0 BOJNBTMETpa YMEHbBIIAeT OOIlee COMpPOTHBICHHWE Yy4YacTKa, U
COOTBETCTBCHHO YMGHBIHaeT HaHpH}KeHI/Ie Ha 5TOM y‘IaCTKe (B oernn IIOCTOAHHOI'O TOKa HpI/I
HEUM3MEHHBIX HCTOYHHKAX JIOJI1 OOIIEro HampspDKEHHUs, MNPUXOIAIIascs Ha KaxAbld Yy4acToK,
MPOTIOPIIMOHATBHA €T0 COMPOTUBIIEHUIO).

MaxkcuMajJbHas OlleHKa: 7 0aJ1JI0B.

Pemenue 3agaun: CYMMa HaHpH)KeHI/Iﬁ Ha BTOPOM U TPETBEM BOJIBTMETPAX paBHA HAIIPSKCHHUIO Ha

U, +U,
amIiepMerTpe, I0ITOMYy BHYTpEHHee compoTuBiieHHe amnepmerpa R, =——=0,50m. Tak kax
BOJIBTMETPBI OJJIMHAKOBEBI, TO TCKYIIHUE YCPE3 HUX TOKU IMPOMOPLHHUOHAIBbHBI HAMMPSXKCHUAM, U IIOOTOMY

U
TOK 4epe3 BTOpod BoimbT™MeETp |, :—le (rme 1, — Tox uepe3 mepBblid BonbT™MeTp). C apyroi
1

U
croponsl, |, =1; — |, oTkyma Haxomum, uto |, =——1 |. 3uauur, BHYTPCHHEE COMPOTUBIICHUE
U, -U,
u, U,-U
BoIbTMETpa R ——1_7"1 ~2_09850m.
Iy

OTBET: R, = =050m, R, = % =98,50Mm.

MakcuMajbHas ouenka: 18 6ajios.

3amanue 4:



Bomnpoc: Ecnu cecth Ha cTyn, Aep)ka CIMHY POBHO BJIIOJIb CITMHKH, M TIOMBITATHCSI TUIABHO BCTATh, HE
HAKJIOHSISI BEpXHIOIO YacTh TYJIOBUIIA BIIEPE, TO ATO caenath He yaaetcs. [1o kakoit npuunHe? OTBET
000CHOBATb.

3apava: llenpHyI0 OHOPOIHYIO MTaXMaTHYIO H0cKy Maccoit M =200 r mocTaBmim ropu30HTAIBHO
Ha BEPTUKAIBHBIN TOHKUN CTEPIKEHB TaK, 9YTOOBI CTEPKEHD YIUPAJICS B JOCKY O]l CEPEIUHON KIICTKU
C4. Ha xnerke A2 crout koposb Maccoi m; =100 r. Onpeaenuts, Ha KaKyro KJIETKY HaJ0 IOCTaBUTh

nemky Maccoid M, =50r, 4ToObI JOCKa HAXOAMIACH B PABHOBECHU.

OtBer Ha Bonpoc: YToObl BCTaTh CO CTYylNa, HY’)KHO CHayala «pa3rpy3uTh» €ro, TO €CTh MepecTaTh
B3aHMOZ[eI>'ICTBOBaTB C CUACHLEM. HpI/I 9TOM YCJIOBCK OIIHMPAJICA 6BI TOJIBKO Ha II0J, © MOMCHT CHUJIbI
B3aMMO/ICICTBUS €ro C MOJIOM OTHOCHUTENIFHO TOYKU OMOPbI ObLI OBl 01M30K K HYM0. Eciau mpu aTom
He HaruOaTh TYJOBHUIIE BIIEPE], TO JHHUS JACHCTBHS PE3YIbTUPYIOUICH CHII TSDKECTH (BepTHKAIbHAS
npsiMasi, MPOXOoAIIas yepe3 [eHTP Macc) SIBHO Mpoxojausa Obl yepe3 CUIEHBE CTYNa, I MOMEHT CHUII
TSOKECTH «yCa)KMBayIa» ObI 4elIoBeKa 0OpaTHO Ha CTYII.

MakcuMajbHas oleHKa: 7 0aJ1J10B.

Pemenue 3agaun: Jlocka MOXET BpaIaTbCs BOKPYT Pa3HbIX TOPU3OHTAIBHBIX OCEH, ITPOXOMSIINAX

e i 2 P ° 4 6 yepe3 Touky onopel O. Ilostomy s ee
pPaBHOBECHS HE00X0UMO noTpedoBaTh
BBIIIOJIHEHUS rpaBuia MOMEHTOB
OTHOCHUTEIIBHO JIByX Takux oced. Ilycts
JUIMHA CTOPOHBI KJIETKU JIOCKM paBHa a, a X
U Yy — paccrossHUS OT Touku omopsl O 1o

NEeMIKd 10 “TOPU3OHTAIN U “BEpTUKAIN
COOTBETCTBEHHO. lleHTp Macc J0CKH, Kak
BUJHO W3 PHUCYHKa, pacroJiaraercs oT TOYKU
OIOpbl ~ HAa  PACCTOSHMSIX 15a 1o

N

“ropuzontamu” u 0,52 mo “Beprukanm’.

3HAYUT, ypaBHEHUE MOMEHTOB CHJI

a b ¢ d e f 9 h OTHOCUTEJIBHO  OCH X AMEET  BUJI:

mg-2a=Mg-05a+m,g-y, orkyma Y= om. a=+2a. VYpaBHEHHE MOMEHTOB CHI
2

OTHOCHUTENBHO ocu Y Myg-2a+m,g-Xx=Mg-15a=x= “om. a=-+2a. 3HauuT, MelKy HaJo
m,

IIOCTaBUTE Ha 1osie AB.

OTBET: nemky Hao MoCTaBUTh Ha mose AB.

MaxkcumajanHada ouenka: 18 6aios.

NUTOI'O MAKCUMAJIBHAS OLHIEHKA 3A PABOTY: 100 6axn0B.



