Всероссийская олимпиада по физике (Школьный этап)   11 класс
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Возможные решения
11 класс
Каждое задание оценивается по 10 баллов
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3azaua 4

OmiH MOGOSHATE bHH IKOTHHIK PATIOGHLT
OteH Xopounii BOIBTMETP (TO €CTh BOTBTMETp ¢
OUeH GOMBUINM  BRYTDCHHIM CONPOTHBICHHCN),
Garapeiiky M pESMCTOp C  CONpOTHBIEHHEM
R=40m. Korma OH MOIKMOWLI BONSTMETp K
KIeMMaM  Gatapeiiki,  BONBTMETp  moKasan V) — = R
nanpserme U, =4.5 B. 3arem on napamiensio
BOILTMCTPY MOAKMOWLT PESUCTOp. U NOKASAHMS
BOILTMCTPA yMeHBUIWTHCE 0 U, =30 B. Uemy
pasn OJIC W BHyIpCHHES  CONpOTHBICHHE
Garapeiikn?

Pemenne
TloCKObKY BHYTPCHHCE CONPOTHBICHHC BONSTMETPA OYCHb BEIMKO, TO NPH TEPBOM
M3MEpEHIN €T OKA3aHIS COOTBETCTBYI0T Bemitanie DJIC Gatapen. Takuy 0GpasoM,
E~U,=45B.
Tociie MOAKITOUCHNS PESHCTOPa TOK TEUET MPAKTHYECKH TOTBKO Yepes PESHCTOp, H CILa TOKa
E _U,
Rtr R+r
TloKasaHuA BOBTMETPA COOTBETCTBYIOT HANPSIKEHIIO Ha PESHCTOPE, OSTOMY
v,=1r~2 v,
Rer

b

1

omkyma
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3azaua 5

Kocwnucekuii kopadas B opwe mapa pamycom R =10 M, ABUIasch B MCAIBCHIHOM
npocTpancTBe co cKopocTsio =200 Kw/c, mMONA1 B 0GNAKO MOMEKYSPHOTO BOJOPOZA C
naseries p =107 Tla npn Temmeparype 7= 5 K. Colbko coyAaperiii Mexy KopaGrem i
MOTCKYTaMH  BOZOPOZA  mpoHCXOmNT 3 Bpess Ar=1c? Tlocrosmmas  Bombumana

k=138-10 JIw/K.

Pemenne
‘Cpe/HEKBa/IpaTHYHasi CKOPOCTh TEIUIOBOTO /IBIKCHHS MOJIEKYl BOJIOPO/ia paBHa

= AT 3RT 250 e,
m N\

0, OYEBIIHO, MHOTO MEHbIIIE CKOPOCTH KOPAGs ¥ = 200000 M/c. T03TOMY ABHKEHHEM MOCKYT
MO3HO Tpete6peds. TOra HEOBXOMMO PACCMOTPETS CHTYALIHIO, KOTA KOPatith NpH JBHACHHH
HCHBITHIBAET CTOKHOBEHHS C MO/IEKYIaMH, TONGBLINAH B (GA/ICBACMbIIi HM 0GBEM
AV =R VAL
KOHUCHTpaLS MOICKY1 B OGJIaKe BOAOPOAA MOKCET GhITh ONPEACICHA W3 OCHOBHOTO

YPaBHCHIIA MOKYIAPHO-KUHETIECKOli TCOPIMH IACUTBHOTO rasa:
Pp=nkT,

omkyaa
2
¥
To3ToMy ueto coyAapentii 3 oy CeKyHTY (T €CTb TpH Af=1c) pastio
RV, 1077107
AN=nav=PEE A
" kT 1381025

n

Otser: AN Af=911-10%.

PRV
T
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3anaua 1
Camorter ¢ pasMaxoM kpeutheB L =20 M HAGUpaeT BEICOTY, MOJHHMAACH C TOCTOSHHOI

ckopocTsio ¥ =250 w/c, HanpaBiieHHoI 0 yriom o =30° K ropusonTy. MaruTHOe nionte 3emsmi
B 061acT, B KOTOPOii JIBHKETCS CaMOJIET, MOXKHO CUMTATh OJHOPOIHBIM. BekTop MaruTHO

HHYKLMH 1O 0 MOJYMO paBer B=02-10"* Ti, HanpasieH MpaKTHUECKH TOPHIOHTAMTBHO,

npuuem Bektopet B u ¥ nexar B ool BepTHKalbHON MIockocTH. UeMy paBHa pasHOCTH
TIOTEHUMAOB MEK/Ty KOHLAMH KPbUIbEB CamMoJieTa?

3anaua 2
@yrGonmcT HaHeC yaap Mo Msdy, JeTsmeMy co ckopocteio V, =6 m/c. Tocie yaapa msu
M3MEHWI HANPABICHHE TI0JIeTa Ha MEPIeHINKYIAPHOE K HCXOAHOMY, @ CKOPOCTh €ro JBHKEHHs
yBemumach 10 ¥, =8 m/c. AHanIn3 BHIE03aIHCH TOKA3all, UTO UIHTETLHOCTS yaapa Gblia paBHa
©=0,04 c. Haiimute cpenmmit Momynms cuibl ymapa. Macca msua m =800 r. Cuutateh, uTO
HANpABIICHHE CHIIBI B TIPOLECCE Y/IaPa OCTABATIOCH HOH3MEHHBIM.
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3anaua 3
ks | MOJISt HAEAIBHOTO OJHOATOMHOIO ra3a, SBIAONIErocs PaGoUMM TENOM TEeIIOBOTO
JIBHTATEINIs, COCTOMT M3 H306apHUecKOro pacuiMpeHns, B Xo/ie KOTOPoro oGbeM rasa BO3pacTaeT B
2 pa3a, WIOXOPHUECKOTO OXJIA/ICHNS H H3OTCPMHUECKOTO CKATHS, B Pe3yllbTaTe KOTOPOTO a3
BO3BPANAETCA B HCXOMHOE COCTOFHME C Temmepatypoii T,. HaiifTe KOTHUECTBO TemioTh,
10JTy4aeMOE Ta30M OT HarpeBaTeils 3a OMH UKL

3anaua 4
Onun MmoGo3HaTeNbHbIi UIKOJIBHHK
Pazo6UT OueHb XOPOUNTii  BONBTMETP (TO eCTh
BOIKTMETP C OUEHb GOMBUIM  BHYTPEHHUM
conpoTHBTeHHew), GaTapeiiky M pesncTop ¢ -4 @) =
conpotnenenmem  R=4 Om.  Korza  on
HOJKMOUI BOJBTMETp K KieMMaM Gatapeiiki,

\
1]
=

BombTMETp mokazan manpskemne U, =45 B.
3aTeM OH NAPAIENLHO BOBTMCTPY MOAKIIOWH
pesncTop, M NOKAHMA  BOTBTMETPA

yMenpumics 10 U, =36 B. Uewmy pasiist DJ1C
W BHYTPeHHCE CONpOTHBICHHE GaTapeiiki?
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3anaua 5
Kocmuueckuii kopabnb B (opMe mapa pagmycom R =10 M, JBHIasch B MEXK3BE3HOM
MPOCTPAaHCTBE €O CKOpoCThI0O V=200 km/c, moman B 0GJIaKO MOJIEKYISPHOIO BOJOPOAA C
naenennem p =10 Tla npu Temneparype T =5 K. Ckombko coyjapennii Mex1y Kopabrem n
MOJIeKyllaMH  BOIOpOja  MpoMCXonuT 32 Bpems  Af=1c¢? Tlocrosunas  Bombumana

k=138-10 /K.
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3anaua 1
CaMoreT ¢ pasMaxoM KphUtheB L =20 M HabHpaeT BICOTY, NOJHHMAsch ¢ MOCTOAHHOIE
ckopocTio V=250 w/c, nanpasienHoii mox yriom o =30" K ropusonty. MarmuTHoe nosie
3emmi B 06nacTH, B KOTOPOil JBHXKETCS CamMoOJeT, MOKHO CUHTATh OJHOPOIHBIM. Bekrop
MAarHMTHOH MHJAYKIMH TONS 1O MOAymMo paseH B=02-10"* Tu, HanpapieH npakTHYecKH

TOPH3OHTAIBHO, IIpHUEeM BekTopsl B 1 V' Jexat B 0Ol BepTHKaIbHOIT M10cKoCTH. UeMy paBHa
Pa3HOCTB NOTEHUMATIOB MEX/Ty KOHUAMH KPbLIbEB camoseTa?

Pemenne
Cuuia, neicTBYIOMaA Ha MEKTPOHbI NPOBOMMOCTH CO CTOPOHBI MarHMUTHOTO TIOMA 3a CueT
MX  KOIIGKTHBHOTO JBIKEHMS BMECTE C CaMOJIETOM, B  YCTAHOBHBLIEMCA —pEKHME
YPABHOBEILMBACTCSA CHJIOI, JeHCTBYIONIeii CO CTOPOHBI MEKTPHUECKOTO TIOJIs, BO3HUKILETO H3-3a
pa3sjieieHnns 3apaaoB. [103TOMY HaNpsKeHHOCTh ITOTO IEKTPHUECKOTO MO ONpesessercs H3
paBeHcTBa
eE=eVBsina,

oTKyza

E=VBsina .

COOTBETCTBEHHO PA3HOCTD MOTEHIMATIOB MEXK/Ty KOHLAMH KPBUIbEB PaBHA
U=EL=VBLsina =005 B.

Oteer: U =VBLsina =005 B.
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3anaua 2
@yrGonmcT HaHeC yaap Mo Msdy, JeTsmeMy co ckopocteio V, =6 m/c. Tocie yaapa msu

M3MEHW HanpaB/IeHHe N0J1eTa Ha MepIIeH/IMKYIAPHOE K HCXOJHOMY, @ CKOPOCTb €r0 JIBHIKCHHS
yBenuumiach 10 V, =8 m/c. AHanH3 BH/ICO3AIHCH TOKA3all, 4TO JUTHTEIBHOCTH yapa Gblta paBHa
=004 c. Haiiaure cpemnmii Moayms cumsi yrapa. Macca msua m =800 r. Cuntats, uto
HaNpaBIIeHHe CHIIB B IPOLECCE Y/Iapa OCTaBANOCh HEHIMEHHBIM.

Pemenne
Vi3MeHeHHe CKOPOCTH MsYa 3a BPEMs y/lapa ONpPE/eNseTcs PasHOCTbIO BEKTOPOB KOHEUHOI U
HauansHoii ckopocTei
AV =V,-V, = ‘AV N
I3MeHeHIE HMITYITHCa MSUA PABHO HMITYbCY CHITHL:

mlAP|=Fy -7,

TO3TOMY CPe/THHiT MOTYJIb CHIIBI yaapa

e+
PR L T )

@
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3anaua 3
ks | MOJISt HAEATBHOTO OJHOATOMHOIO ra3a, SBIAIOWIErocs PabouuM TElOM TEeIIOBOTO
JIBUTATels, COCTOMT M3 H300apHUECKOTO PaciInpeHis, B X0/e KOTOPOro 00beM rasa Bo3pacTaeT B
2 paza, M30XOPHUECKOTO OXIAXK/ICHHA H M30TEPMHUECKOTO CIKaTHS, B Pe3ylIbTaTe KOTOPOTO ra3
BOIBPANIAETCH B HCXOTHOE COCTORHME C Temmeparypoii T,. HaiifHTe KoIMYecTBO TEmioTh,
I0JTy4aEeMOe Ta30M OT HarpeBaTesls 3a OMH UHKIL

Pemenne
W3 Tpex yKasaHHBIX TPOUECCOB ra3 MOIydaeT TEMIOTy TOJNBbKO B MEPBOM, MOITOMY
KOJIMUECTBO TEILIOTH, OTy4aeMOE Fa30M OT HArPEBATENIs, B COOTBETCTBHH C IEPBBIM HAYAIOM
TEPMOIMHAMHKI PaBHO

0,-0,-3

RT,-T)+ p (V. -V)).

2
Tockombky 1o yerosiio V, = 2V, 1, Kpome Toro, B ciry
saxona eii-Jlioceaxa T, = 2T, T0

3
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2
B cootserctami ¢ ypasienmen cocrommns p,V, = RT,,

nosromy

5
0y =3 KT =2 RT,

Orer: 0, ;RT .




