EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no ®U3HNKE

HNHcTpyKuMs M0 BHINOJHEHUIO padoThI

JIy1s BBITIOJTHEHUS SK3aMEHAIIMOHHON paboThI 0 GHU3KMKE OTBOIUTCS 3 Yaca
55 muHyT (235 MuHyT). PaboTa cocTOUT U3 IBYX 4acTell, BKIIOYAIOMUX B ceOs
31 3ananue.

B 3amanusx 1-4, 8-10, 14, 15, 20, 24-26 0TBETOM SIBISIETCS 1I€TI0€ YHACIIO HITH
KOHEYHas JAecsTUIHas ApoOb. UKCIIo 3amuImTe B OJIE OTBETa B TEKCTE paboTHI, a
3aTeM MEePEeHECHTE 110 NPUBEIEHHOMY HIDKE 00pasity B 6mank orsera Ne 1. Eaunuist
n3MepeHus GU3NIECKUX BEIMYHH IUCATh HE HYXKHO.

OTBeT: 7.5 cM. 3 7 ’ 5

OtBeroM k 3amanusm 5—7, 11, 12, 16-18, 21 u 23 sBusercs
MOCTIeIOBATENILHOCTH BYX G p. OTBET 3alMIIKUTE B [TOJIC OTBETA B TEKCTE
paboThl, a 3aTeM MEepPEeHECHTE 10 NMPHUBEAEHHOMY HIKe 00pasity 6e3 npoOenos,
3aMATHIX U JPYTUX JOTIOJHUTEILHBIX CHMBOJIOB B OJIaHK OTBETOB Ne 1.

Alb
OTser:
4| 1 741
OTBETOM K 3aJIaHUIO 13 sBnsieTcs cnoBo. OTBET 3alMILINTE B IOJIE OTBETA B

TEKCTE PaboThI, a 3aTEM MEPEHECUTE MO MPUBEAEHHOMY HUXKE 00pasity B OJaHK
oTtBeToB Ne 1.

Oteet: sripaso 15BN PA BO

OTtBeToM K 3amaHusaM 19 u 22 aBnstorcst aBa unrciaa. OTBET 3alUIINTE B I10JIE
OTBETa B TEKCTE pabOTHI, a 3aTeM MEPEHECUTE M0 NPUBEIEHHOMY HIXKE 00pasily, He
paszenss yrcia nmpoodesiom, B 6Jank oTBeToB Ne 1.

omer (/4 + 021 221, 40,2

Otger k 3amanusiM 2731 Briovaer B cebs MoapoOHOE OMHMCAaHHE BCETO XOJa
BBINOJTHEHUS 3a/1aHus. B Onanke orBeToB Ne 2 ykakuTe HOMEp 3a/1aHusl U
3aMHIIUTE €T0 MOJTHOE PelIeHue.

[Ipu BBIYMCICHUSIX pa3pelIaeTcs UCIO0Ib30BaTh HEMPOrpaMMUPYEMBIT
KaIlbKYISITOP.

Bce Gmanku EI'D 3anonusioTcs sSpkuMu 4€pHBIMM 4epHUIaMu. JlomyckaeTcs
HCITOJIF30BaHUE TEICBOM, W KaTWIIISIPHOH, UITH MTePheBOU PYUKH.

[Ipu BBIOTHEHNM 3aJaHUI MOXHO MOJIB30BaTHCSI YEPHOBUKOM. 3amucu
B YEPHOBUKE HE YUUTHIBAIOTCS NP OIEHUBAHUH PaOOTHI.

Bbannbl, monydyennsie Bamu 3a BBIIOJIHEHHBIE 33/1aHNS, CYMMUPYIOTCSI.
TTocTapaiiTech BRIIOTHUTH KaK MOXKHO OOJIbIIIE 3aaHuid 1 HaOpaTh HanOOJIbIIee
KOJIMYECTBO 0AJIJIOB.

Kenaem ycnexa!
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Hmwke  mpuBemeHbl  CIpaBOYHEIC
MoHano0NTRCS BaM TpW BEITOTHEHHUN paOOTHI.

1/10

JaHHBIC, KOTOPBIE MOTyT

JecaTnuHbIe IPHCTABKHA

Hammeno | O6o3nauenue | Muoxurens | Hammeno O6o3HaucHUE MHOoXUTEIL
BaHUE BaHUE
rura r 10° CaHTH c 10°
Mera M 10° MUJIIN 10°
KIJIO K 10° MHKPO MK 10°
TEKTO r 10° HaHO H 10°
e I 10" [MUKO n 10"

Koncmanmut

YUCIIO 7T n=3,14

YCKOpEHHE CBOOOIHOTO Ma/icHHs Ha 3eMIie g=10 m/c?

rpaBUTAMOHHAS OCTOSHHAS
YHHUBEpCaJIbHAs Ta30Bast TOCTOSIHHAS
nocrossuHas bonbiMana
MOCTOSIHHAST ABOTa/IpoO

G=6,7-10" H-M"/kr?
R = 38,31 JIx/(monb-K)
k=1,3810% JIx/K
Np= 6-10% momp?

CKOPOCTh CBETAa B BaKyyMe c=310w/c
K03 PUIIMEHT TPOTIOPIIOHATIBHOCTH B 3aKoHe Kynona 1
0 poriopt Y k = —— = 9-10° Hn? /Kn®
4me,
MOJyJIb 3apsijia 3JEKTPOHA
(371eMEeHTapHBII AIIEKTPUYECKUH 3apsiT) e=16-10"1 Kz
nocrosiHHas [1nanka h=6,6-10"3*Ix-c
Coomnouienue medxncoy pasnuiuHvlMu eOUHUUAMU
TeMIeparypa 0K=-273°C

aTOMHasdA € JMHUIIA MAaCChI
1 aromHas CIMHHIIa MaCChbl DKBHBAJICHTa
1 DJICKTPOHBOJIBT

laem = 1,66:107% kr
931 MB
1B=1,6-10""° I

Macca gyacTuig
3JIEKTpOHA
MPOTOHA
HEUTpoHa

9,1-1073 ke~ 55-10"* a.e. m.
1,673 10727 x2 = 1,007 a. e. m.
1,675 10727 ke

Q

1,008 a.e. M.

Pas6op 3agaHuit: vk.com/physics 100/2018kim03
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IInomnocme nojcoiaHedHoro Macaa 900 kr/m? Yacrs 1 —
BOJIBI 1000 xr/m? ANMIOMHHUS 2700 xr/m* U
3 3
JIPEBECHHBI (COCHA) 400 kr/ M3 xKEnesa 7800 kr/ M3 Omegemamu K 3adanuam  1-23  saenamomeca  cnogo, uucio unu m
Kepocuna 800 kr/m pTyTH 13600 kr/m nocnedoeamenvHocnmy yudp unu uucen. Janumwiume omeen 6 noje omeema 6 I
mekcme pabomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB Ne 1 cnpasa om S
Yoenvuasa mennoémxocmo HOMEpa COOMEemCcmeyiou|ez0 3a0anus, HaYUHas ¢ nepeoil Knemouxu. Kacowuit jv)
BOJIBI 4,2:10° ILx/(xkr-K) AJITOMUHUA 900 [x/(xkr-K) CUMG0JI RUUIUMeE 6 OMOENbHOU KIemOoUKe 6 COOMEENCMEUL C NPUCCOEHHBIMU 6 O
A 2,1-10° r/(xr-K) MeH 380 Ihx/(xrK) onanke obpasyamu. Eounuyslt usmepenus usuueckux euuun RUCAmMb He w
JKenesa 460 dx/(xr-K) YyryHa 800 JIx/(kr-K) nyacno. O
CBHUHIIA 130 Tx/(xr-K) T
Yoenvnaa mennoma T
napoo6pasosanus Boasl 2,3-10° Jix/K MaJib4MK CTOJIKHYJ CAaHKHU C BepIIUHBI Topku. Cpa3y mocje ToJ4Ka CAaHKH UMETH
IIaBICHHS CBHHIIA 2,5-10* /K CKOpOCTh 4 M/c, a y TIOTHOXKHUS TOPKH OHA paBHsIAch 14 M/c. TpeHue caHOK O z
[UIABJICHHS IbIa 3,3:10° /K CHer npeHeOpexnMo Mano. KakoBa BeIcoTa Topku? S
P
| Hopmansnvle ycnosus:  nasnenue - 10° Ia, temnepatypa — 0 °C | OtBer: M S
Monsapnas macca V nosepxuHoctu JIyHbl Ha KOcMOHaBTa AelcTBYeT cuia Tarorenus 180 H. Kakas =
-3 -3 )
asora 28-10 KI/MOJIb reims 4-107°  xr/monb CHJIa TATOTEHHS JEUCTBYET CO CTOPOHBI JIYHBI Ha TOTO e KOCMOHABTa, €CIIH OH 10
aprosa 40-1073  kr/MOIB KHUCII0poJa 32:107% kr/monb HaXOJIUTCS HAa OpPOUTE HAa PACCTOSIHUY MOJTYTOPA JYHHBIX PaJnyCcoOB OT ee =
BOAOpOAa 2:107®  kr/monb JIATAA 6:107% kr/moms ueHtpa? ~
BO31yXa 29-1073  kr/mous HEOHa 20-107%  kr/moub IS
_ -3 :
BOJIBI 1810~%  Kr/mons YIJIEKHCIIOTO Ta38  44.1073  kr/moub Ortger: H S
. (@)
IIpu uccnenoBaHuy ynpyrux CBOMCTB MPY>KMHBI YYEHHUK MOJIYUUII CIEAYIOIIYIO
TaOJIUIly PE3YNbTaTOB U3MEPEHUN CUJIBI YIIPYTOCTH MPYKUHBI U €€ YATUHEHUS: —
—
——
I
F. H 0 0.5 1.0 15 2.0 25 ——
AX, cMm 0 1 2 3 4 5 ——
I
KecTkocTb NpyKHUHBI paBHA
OtBer: H/™m
KakoBa myimHa BOJHBI A 3BYKOBBIX BOJIH B CpPEZ€, €CIM CKOPOCTH 3BYKa B 3TOM
cpene V= 1500 m/c, a mepuos 3ByKoBEIX KoneGammii T =2*%10 2 ¢?
OtBer: M.
) . [OE=40]
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

Ha mepoxoBatoii moBepXHOCTH JIEKUT Opycok maccoii 1 kr. Ha Hero HaunHaer
o

NefCTBOBATH TOPU3OHTANIbHAS CUIIa, F, HANIpaBJIeHHAs BIOJIb TIOBEPXHOCTHU U
3aBUCAIIAsl OT BPEMEHH TaK, KaK I0Ka3aHo Ha rpaduke cieBa. 3aBUCUMOCTh
paboTHI 3TOM CHIIBI OT BpEMEHH TIpecTaBIcHa Ha TpaduKe crpasa. Beibepute
IIBa BEPHBIX YTBEPIKICHUS HA OCHOBAHHUHU aHAJIM3a MIPEICTABICHHBIX rPadHKOB.

FH

0 10 20 tfc 0

=

H.

1) B momenT Bpemenu 10 ¢ cuia TpeHusl OKOs paBHA
2) 3a nepBeie 10 ¢ O6pycok nepemectmics Ha 20 M.

3) B moment Bpemenu 10 ¢ cuna TpeHus ckoybxkeHus paBHa 2 H.

4) B unrepsane Bpemenu ot 12 1o 20 ¢ OpycoK ABUTAJICS C TOCTOSHHBIM
YCKOPEHHEM.

5) B untepsaine Bpemenu oT 12 10 20 ¢ 6pycok JBUTANICS C TOCTOSHHOMN
CKOPOCTBIO.

OrtBerT:

CaHM CKaThIBAIOTCS C JIENSHON TOpPKH, PacHoJIOKEHHOW moj yriom 45° k
ropu3oHTy. Kak M3MeHATCS YCKOpEHHME CaHOK M CHJIa TPEHHA, €ClIH Ha
CaHKH CSJIET YeIOBeK?

1) yBenuuutcs

2) yMEHbBIIHUTCS

3) He u3MeHUTCS
3anumure B TaOiMIly BbIOpaHHbIE UMOPHI JUIS Kakaoi Qusnyeckoi
BeM4YUHEL. L[ pbI B 0TBETE MOTYT ITOBTOPATHCSL.

YckopeHue Cuna tpeHus

OrtBerT:

© 2017 Bcepoccuiickuii npoekT «CamonoarotoBka k EMd» vk.com/egel00ballov

TpeHnpoBoYHbI BapuaHT Ne3 ot 09.10.2017 3/10

Ky0uk 065eMOM V MOJIHOCTBIO MOTPYKEH B KHJIKOCTH INIOTHOCTBIO P TaK, YTO
€ro HWXKHSS TPpaHb HAXOJUTCS Ha NTyOuHe N Mo/ MOBEpXHOCTHIO BOIBI, HO HE
KacaeTcsl JHa cocy/ia. Y CTAHOBHTE COOTBETCTBUE MEXIY (pr3ndaeckumu
BEIMYMHAMU U POPMYJIaMH, IO KOTOPBIM UX MOXKHO PAaCCUHTATH.

OU3NYECKHUE BEJIMYMHbBI OOPMVIJIbI
A)ruapocraTHaecKoe TaBICHHE 1) pgV
JKUJIKOCTH Ha HIDKHIOIO TPaHb KyOuKa 2) pghVZ/3
B)BbITanKmBaromas cuia, 1eHCTByoas 3) pgh

Ha KyOUK CO CTOPOHBI XKUAKOCTH 4) pgV/h?

3amumure B TabnuIy BHIOpaHHBIE U(PHI 10T COOTBETCTBYIOIMMHU OyKBaMHU.

A | b

OTBeT:

CKOJIBKO MOJICKYI COACPIKHTCS B rase o6bemom 2 M° npu nasnenun 150 kIla u
temneparype 27 C?

OrtBer: *10%

[Ipu N30XOpHOM OXJaXXI€HUH BHYTPEHHSA dHEPTHsa yMeHbImiIack Ha 350 [[x. A
JIaBJICHHE YMEHbBIINIIOCH B 2 pa3a. Kakyio paboTy COBEpIIHI pU ATOM Ta3?

Orser: Jx.

B uneanbHOM TemsioBOM JBUTATENe aOCOMIOTHAS TeMIlepaTypa HarpeBaTens B 3
pa3a BBIIIE TEMIIEPATyphl X0JIOAWNbHIKA. HarpeBaTens nepenan razy
konmgectBo TertoThl 40 k/x. Kakyro paboty coepmmi ra3? OTBeT OKPYTITUTH
JI0 TIEJIOTO YUCIIA.

Ortger: kJIx.

Pas6op 3agaHuit: vk.com/physics 100/2018kim03
PaspeluaeTcsi cBoboaHOe KonnpoBaHne B HEKOMMepYeCcknx obpasoBaTernbHbIX Lensax
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

W neanbHblii ra3 CKUMAIOT ITPH TIOCTOSIHHOM TemriepaType. B aTom nporecce

1) cpenHsst HEPTHUSI XAOTHYHOTO BHKCHHS MOJICKYJI I'a3a YBEIUYUBACTCS
2) CpemHsis PHEPTHS Xa0THIHOTO IBHKCHHUSI MOJIEKYJT ra3a He MEHSETCSI
3) MoumsipHas Macca raza yBEIHYHBACTCS

4) ra3 oTmaeT OIPEACIICHHOE KOIMYIECTBO TEILIOTHI

5) ras3 mosy4aer OmpeneeHHOE KOIMIECTBO TEILIOTHI

Ortser:

B npouecce cxatus 1 MOJIb pa3spexkEHHOrO rejius €ro BHYTPEHHSAS SHEPIHs BCE
BPEMS OCTAETCS HEM3MEHHOMN. Kak M3MEHSIOTCS PH 3TOM TEMIIEPATypa Iejus 1
€ro JaBjeHue?
Jli1st KaXkI0H BEIMYHMHBI ONPEAETUTE COOTBETCTBYIOIIMM XapaKTeEp H3MEHEHHUS:
1) yBenuuuBaercs
2) yMeHbIIaeTCs
3) He u3MeHseTCA

3anumure B TaOIHIly BEIOpaHHBIE LUQPBI IS K&XKI0H HU3HYECKOM
BenuuuHbL. [{M(phI B OTBETE MOTYT MOBTOPSITHCS.

Temneparypa renaus JlaBnenue remaus

Kax nanpasneHa kynoHoBckas cuna F, geiicTByromas Ha MOI0KUTEIbHBIH
TOYEYHBIH 3apsij 20, MOMENIEHHBIH B IIEHTP KBajapaTa (CM. pUCYHOK), B
BEPIIMHAX KOTOPOI0 HaXoAATCs 3apsaisl: +(, +(, -

q, _q? —q. .+q
™ © et2g
Ortser: B *+q

JIyd cBeTa nepexouT U3 rauuepuHa B BoAy. OnpeaennuTe yros npeloMiIeHHs
JIy4a, €CJIU YroJl I1aJICHUs PaBEeH 30%

OrtBerT:
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PacctosHne Mexay IUIAaCTMHAMH — KBaJAPaTHOTO  IUIOCKOIO  BO3AYIIHOTIO
KOHJieHcaTopa co cTopoHoil 10 cM paBHO | MM. KakoBa pa3sHOCTh MOTEHIIUANIOB
MEXIy INTaCTUHAMH, €CJIU 3apsAn KoHaeHcatopa paseH | HKn? OTBeT OKpyrauTh
70 IECSTHIX.

OrtBer: B

[ToBepXHOCTh METaJJIa OCBEIIAIOT CBETOM 4acToToi v. IIpn atom Habmromaercs
¢doroaddexr. [Ipn yBennaeHnN 4aCTOTHI MAJAIONIETO CBETa B 2 pasa:

1) ¢orosddekT He OyaET MPOUCXOAUTD

2) KOIHMYeCTBO (POTOIICKTPOHOB YBEIUIUTCS B 2 pasa

3) AnMHA CBETOBOI BOJHBI YMEHBIIUTCS B 2 pasa

4) MakcuMalbHasi KHHETHIECKAsk SHEPTHS (POTOINEKTPOHA YBETHIUTCS Goee
4yeM B 2 pasa

5) MakcuManbHasi KHHETHIECKAst SHEPTHS (POTOIIECKTPOHA YBEIHIUTCS B 2
pasa

BriGepute 1Ba BEpHBIX yTBEPKICHUS.

OTBeT:

ITo mpoBoMOYHOMY PE3UCTOPY TeueT TOK. Kak W3MEHATCS MpH yMEHBIICHUU
JUIMHBI TIPOBOJIOKM B 4 pa3a W YBENWUYCHUHM CHIBI TOKa BJBOC TEILIOBAS
MOIHOCTh,  BBIICILIIOINASICS  Ha ANEKTPHIECKOE
COMPOTHUBIIEHUE?

pe3ucTope, nu €ro

1) yBemmuuBaercs

2) yMEHbIIAeTcs

3) He U3MeHsieTcs
3anummuTe B TAONWIly BBIOpAaHHBIC IUPPH AN KaxIoW (U3HIecKoit
BenmnuuHbL. L{udpsl B 0TBETE MOTYT TOBTOPSTHCS.

TemnoBas MOIIHOCTH 3J'ICKT[Z)I/I‘I€CKOG COIIPOTHUBJICHUEC PE3UCTOPA

Pas6op 3agaHuit: vk.com/physics 100/2018kim03
PaspeluaeTcsi cBoboaHOe KonnpoBaHne B HEKOMMepYeCcknx obpasoBaTernbHbIX Lensax
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

IIyuox MOHOXpPOMAaTHYECKOTO CBETa MEPEeXOAMT U3 BOABI B BO3AyX. HacToTa
CBETOBOI BOJIHBI V, JUIMHA BOJIHBI B BOJAE A, IOKa3aTellb MPEIOMIICHUS BOJbBI
OTHOCHTEJIFHO BO3/yXa N.

YcTaHOBUTE COOTBETCTBHE MEXIY (PU3HUECKHMU BETMUMHAMH U GopMyinamu, 1o
KOTOPBIM UX MOKHO PAaCCUUTATh.

OU3NYECKHNE BEJIMYMHBI DOOPMVIJIBI
A) cKOPOCTB CBETa B BO3AYyXeE 1) A*v
B) nnHa cCBETOBOW BOJHEI B BO3IYXE 2) A*n
3) A*v*n
4) A*nlv

3anummire B TaOJIUITy BRIOpaHHBIE H(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH.

OTBeET: Al B

Atom dpocdopa 157P comepxuT:

Uucio 31eKTPOHOB Uuciio HEUTPOHOB

B onank omeemog Ne 1 nepenecume monwvko wucia, He pazoensnsn ux
npoodenom unu Opy2um 3HaKoMm.

Mopnynbs ummyineca (JOTOHA B IEPBOM IIydKe CBETa B 2 pa3a Ooubliie, Y4eM BO

BTOPOM ITY4YKE. OHpeZ[GJ'II/ITC OTHOIICHUEC YaCTOThI CBETA NIEPBOI'O ITyYKa K
qacToTe BTOpOFO?

OrtBerT:
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[Ipn ocBenieHUM MeTaNIMYECKOW TUIACTHHBI CBETOM 4YacTOTOHW vV HaOJrOIaeTcs
¢dororpderr. Kak m3mensarcs pabora BbIXoga Ag,x M KpacHas TpaHHLA
¢doroddderra mpu yBEIUICHNN YaCTOTHI ITAJAFOIIETO CBeTa B 2 pa3a?
Jnst ka0l BETTMYMHBI ONPE/ICIUTE COOTBETCTBYIOIINI XapaKkTep U3MEHEHHUS:

1) yBenmuutcs

2) yMEHBIIHUTCS

3) He u3MeHHUTCA

3anmumure B Ta0IUIy BBIOpaHHBIE HUPPHI AT KaXIOW (HU3MYECKOI BETHYHHBI.
[Tudps! B 0TBETE MOTYT HOBTOPSATHCH.

Pabora BbIxona Ay« «KpacHast rpanuna» Gotosdderra

IInockumii Bo3ayiHbIi KoHAeHCATOp 3apsauiau 1 HE oTkimouniau ot uctoyHnka
ToKa. Kak n3aMeHUTCS 3HEPTHsl SJIEKTPUYECKOTO OISl BHYTPH KOHJIEHCATOPA,

€CIIM PACCTOSIHUE MEKAY TUIACTHHAMH KOHJICHCATOPA YBEIHMIHUTH B 2 pa3za?
1) yBemuuurcs B 2 pasa 2) yMeHbLIHTCA B 2 pasa

3) yBenmumTcs B 4 pasa 4) ymeHbIHTCS B 4 paza

OtBeT:

Pas6op 3agaHuit: vk.com/physics 100/2018kim03
PaspeluaeTcsi cBoboaHOe KonnpoBaHne B HEKOMMepYeCcknx obpasoBaTernbHbIX Lensax
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

3aBHCHMOCTD MOJYJISI CUITBI YIIPYTOCTH Fi
PE3UHOBOTrO KryTa F OT yaumHeHus x dmgt- - T
n3o0pakeHa Ha rpaduke. [leproa Mambix 3
BEpPTHKANBLHBIX KOJleOaHuii rpy3a Maccoit mer
M, TONBELICHHOTO HA PE3NHOBOM KryTe,  SME +
pasen 1. mg LA
0 t : ———

Bribepure 08a yTBEpIKIEHHS,C OOTBETCTBYIOUINX JAHHOMY rpaduKy.

1) Jlns yanuHeHus *ryTa 3aK0H ['yKa BBITIONHSIETCS PH BCEX MCTIONB3YEMBIX
B OIIBITE Maccax rpy3o0B.

2) Yacrora koneGanuii rpy3a CHayala yBEINIUBAECTCS, @ 3aTEM YMEHBIIAETCSL.

3) Ilpu yBeIHUEHUH MACCHI TPy3a MEPUOJL €ro KoNebaHHuil Ha PE3HHOBOM
KTYTe YBEITHYHBACTCS.

4) Tlepuon T ManbIx BEpTHKAIBHBIX KOJE€OaHMUI rpy3a Maccoi 4m Ha 3ToM
KTyTe yHOBIeTBOpsieT cooTHoweHuto 1" > 2T,

5) Tlepuon T Manbix BEpTUKATIBLHBIX KOJIEOAHUH Ipy3a Maccoi 4m Ha 3ToM
KryTe ynosietBopset cootHomenuro 1'< 0,570.

OTBerT:

Kakue yrBepkaenus 0 CoJIHeYHOM cucTeMe SBISIIOTCS BepHbIMU? B oTBeTe
YKa)KUTE HOMEpA ABYX YTBEPKICHHH.

1) CounHile — TUMIUYHBIH )KENTHINA KapIIUK.

2) O6nako OopTta — 3T0 rpo30Boi PpoHT Ha Benepe.

3) IlepBoOTKpBIBaTEIEM 3aKOHOB JIBHKeHHUS T1aHeT COMHEYHOM CHCTEMBbI ObLIT
Hukomnait Konepuuxk.

4) Komera layutest mosiBisieTcst B HeOe 3eMITH ¢ TIEPHOIUYHOCTBIO B 75-76 JI€T.
5) Iosic actepouoB pacnooken Mexay ColtHieM 1 MepKypreM.

OTBeT:
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Yacrtb 2

Omeemom K 3aoanuam 25-27 aensemcea uucno. 3anuwiume Mo wucio é noie
omeema ¢ mekcme padomol, a 3amem nepenecume ¢ bJIAHK OTBETOB Mo 1
cnpasa Om HOMEPA COOMEEHICHEYIOUIe20 3A0aHUsl, HAYUHAA C Nepeoil
knemouku. Kaycovlit cumeon nuwmume 6 0mOeIbHOI Kiemouke 6
coomeemcmeuu ¢ npuedéHHbvIMU 8 Onanke oopasyamu. Eounuuysl uzmepenusn
Quzuueckux eenuuun RUCAMb He HYIHCHO.

YenoBek BpallaeT KaMeHb, IPUBSI3aHHBIN K HYPY AauHOH 80 cMm, B
BEPTHKAJBHOMH IJIIOCKOCTH C YacToToi 4 00/c. Ha kakyro BEICOTY B3JICTHT
KaMEHb, €CJIN IIHYP 000pBETCS B TOT MOMEHT, KOT'JIa CKOPOCTh KaMHS
HaIpaBjcHa BepTHKAILHO BBepX? CONMpOTHBICHHEM BO3ayXa IMpeHeopeys. OTBET
OKPYTIIUTE JI0 ETIbIX.

OTBeT: M.

W3 Gansona co cxaThiM BOOpoJOM EMKOCThIO 10 J1 BCIeCTBHE HEUCTIPABHOCTH
BEHTHJIA yTekaeT ras. IIpu Temneparype 7°C maHomeTp nokassiBai 5 MIla.
Yepes HekoTOpoE BpeMs IpH TeMieparype 17°C MaHOMETpP MOKa3bIBAI TAKOE KE
nasnenue. Onpezennre Maccy BOJIOPOAA, BBIMIEAIIET0 U3 OaJTOHa BCIEICTBUE
yTedku. OTBET OKPYTIHTE 10 IECSTHIX.

OTBeT: T.

PaccrosiHre Mex1y AByMs KOTEPEHTHBIMH HCTOYHUKAaMHU CBETA C JUIMHON BOJIHBI
0,6 mxM paBHo 0,18 MM, a pacCTOSIHUE MEXY COCEAHUMH TEMHBIMH [10JIOCAMH
nHTep(depeHINOHHOM KapTuHbI 1cM. OnpenenuTe paccTOSHUE OT HCTOYHUKOB /10
9KpaHa.

OTBeT: M.

He 3adyobme nepenecmu 6ce omeemvyl 6 Onank omeemog N 1 @
COOMeemcmeun ¢ UHCMpyKyueil no 6bIN0JIHEHUI0 PAdOmblL.

/lna 3anucu omeemos na 3adanusn 28—-32 ucnonwvsyiume bJIIAHK

OTBETOB N 2. 3anuwiume cnauana Homep 3adanus (27, 28 u m. 0.), a
3amem pewienue coomeemcmayioueil 3a0auu. Omeemul 3anucsvléaiime 4émko
u pazbopuueo.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

Ha VT — nmuarpamMme moka3aHo, Kak H3MCHSITHCH 00bEM Vi 1
U TeMIIepaTypa HEKOTOPOTO MOCTOSIHHOTO BEIIECTBA r'a3a
IIpY NIEPEXOAE U3 HAYAJIBHOTO COCTOSIHUSL 1 B COCTOSIHHE 2
4. Kak n3aMeHsI10Ch JaBJCHUE Ta3a p HA KAXIOM U3 TPEX
yuacTkoB? OTBET MOSACHUTE, YKa3aB, KaKue (PU3MUCCKUC 3 4
SIBJICHUS U 3aKOHBI OBLUIHA MCIIOJb30BaHbL. P

Ilonnoe npasunvnoe peuwtenue Kaxcooi u3z 3aoay 28-31 0onxcno codeprcams
3aKOHbL U hOPMYIIbl, NPUMEHEHUE KOMOPbIX HEOOX00UMO U O0OCHAMOYUHO 0715
Ppewienun 3a0a4u, a MaKHce MamemamuiecKue npeoopazoeanus, pacuémsl ¢
YUCIEHHBIM OMEEMOM U NPU HEOOXO00UMOCHU DPUCYHOK, HOACHAIOWUIL
peuienue.

CrepkeHb AB Maccoit 5 Kr mpuKpeniéH K HemOoABIKHON
OTOpe MAapHUPOM A B BEPTUKAIBHOHN TIIOCKOCTH. K KOHITY
B crepxHs npukpemiena HuTh. HUTh nepeknHyTa gepes
6nok C, u K Heil nozBelIeH rpy3 Maccoii 2,5 kr. Ocu Gioka
C u mapHupa A pacnoioXeHsl Ha OTHON BepTHKaIIH,
npuuéM AC — AB. Ipu kakoMm yriie a MeXIy CTEp>KHEM U
BEPTHUKAJIbIO CCTeMa OyJIeT HaXOAUThCS B PABHOBECHH?

B maboparopun npu temmnepatype 27°C u gaBneHun 750 MM pT.CT. TPOBOAUTCS
OTBIT. 3amastHHAs ¢ OAHOTO KOHIA TPYOKa,B KOTOPOI HAXOIUTCA CTOJNIOUK PTYTH
IIMHOK 7,5 cM, 3amuparomuii HeOOoNbIIoW 00bEM BO3/yXa, PACIOJIOXKEHA
ropu3oHTanbHO. Kornma TpyOKy pacrionoXnim BepTUKAIBHO, OTKPBITHIM KOHIIOM
BBEpX, 00bEM BO31yxa yMmeHbHIWICS. Ha CKONBKO IpagycoB HYKHO HarpeThb
BO31YX, 9YTOOBI OH 3aHSUI CBOW MEPBOHAYAIBHBIN 00BEM?

Konnencarop émkocTpio | MK® npucoeaAnHEH K HCTOUHUKY R4
nocrossHHoro T1oka ¢ OJOJC 24 B u BHyTpeHHUM
conporusinenueM 1 Om. ConpoTuBnenus pesucropos R1 = H

4 Om, R2 = 7 Om, R3 = 3 Owm. Kakor 3apsg Ha
KoHZeHcaTope?

M
}__
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Manpuuk ¢ TOMOIIBIO (DOKYCHPOBKH COJHEYHOTO CBETA YBEIWYUTEIHHBIM
CTEKJIOM XOYeT HCHApUTh KAIUTI0 BOABI 00BEMOM 2,5 mm®. Kakoe BpeMsl eMy
moTpe0dyeTcs Ui ATOTO, €CII COoNTHeuHas moctostHHas w = 1,4 kB1/M2, muamerp
YBEIMUYUTENBFHOTO CTEKNA 5 CM, HadalbHas Temmneparypa kamens 0°C, u Bech
c(hOKyCHpOBaHHBIN CBET MOTJIOMIACTCS Karei?

CucreMa olleHHBAHHSA IK3aMEHAMOHHOH padoThI Mo pusuke
Samanusa 1-27

3a mpaBUIIBbHBIN OTBET Ha Kaxaoe u3 3aaanuii 1-4, 8-10, 13-15, 19, 20, 22,
23, 25, 26 craBurcs mo 1 Oamny. OTH 3aJaHUs CUUTAIOTCS BBITOJHCHHBIMH
BEPHO, €CJIM MPaBUIILHO YKa3aHbI TPeOyeMOe YHCIIO, IBa YKCIa HITH CIIOBO.

Kaxxnoe u3 3amanuii 5-7, 11, 12, 16-18 u 21, 24 onenuBaercs B 2 Gania,
©CJIM BEPHO yKa3aHbI 00a dJIEMEHTa OTBETa; B | Oasul, eciiu JOIMyIeHa OTHa
omwnbOka; B 0 6ansos, eciiu 00a IeMeHTa yKka3aHbl HeBepHO. Eciu yka3ano 6ouee
JIBYX DJIEMEHTOB (B TOM YHCIIE, BO3MOYKHO, U TIPABUJIbHBIC) UIIH OTBET
OoTCyTCTBYeET, — 0 GasoB.

e OTtBer Ne 3amanus OTtBeT
3aaHus
1 9 15 11.3
2 80 16 34
3 50 17 32
4 30 18 32
5 15 19 016
6 31 20 3
7 31 21 33
8 7.2 22 2
9 0 23 34
10 27 24 14
11 24 25 375
12 31 26 2
13 2 27 0,5
14 335
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

Ha VT — nmarpamMe nokaszaHo, Kak H3MEHITUCH 00BEM Vi 1
1 TEMIIEpaTypa HEKOTOPOTO IIOCTOSIHHOTO BEIIECTBA Ta3a
IpY Iepexo/ie U3 Ha4aJIbHOIO COCTOSHUS | B COCTOSIHUE 3
4. Kak n3MeHsI0Ch JaBlieHHE Ta3a p Ha KaXKIOM U3 TPEX
ygacTkoB? OTBET NOSCHUTE, YKa3aB, Kakue (PH3NIECKue 3
SIBJICHUSI U 3aKOHBI OBUIN MCIIOJIb30BaHBIL.

A

0

Ha yuactke 1 — 2 npouecc HzoTepMHueckHii. T.K. KOJIHYECTBO BEILECTBA

(raza) He H3MEHsJI0Ch, TO corJlacHo 3aKoHy boins-Mapuorrta ﬁzL = —51 .To
1
pucyHKy Vi > Va, 3HauuT py > p;, T.e. Ha yyacTke 1 — 2 1aBjieHHe yBeJHYH -
BaeTcs.
Ha yuactke 2 — 3 npouecc H306apHbiil, 3HAYHT, NaBJIeHHE HEe H3MEHSIeTCs.

Ha yuactke 3 — 4 npouecc nzoxoptsii. Corsacto 3akony Wapas
%3- = %3- OuesunHo, uto Ty > T3, 3HaUHT pg > p3, T.e. HAa yuacTke 3 — 4
4 4
JlaBJieHHe YBeJIMYHBAETCS.

Omesem: 1—2 yBesnuuupaercs, 2 —3 He uaMeHsieTcsl, 3—4 yBeJIHUHBAETCSl.
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Crepxenb AB Maccoil 5 Kr mpuKpeIiéH K HEeOABHKHOM omope MIapHUPOM A B
BepTUKaIbHOI miockoctu. K xoHiy B crepskHs npukperiesa Huts. Huth
nepeknHyTa uyepe3 osok C, u K He mojBeteH rpy3 maccoit 2,5 kr. Ocu 610ka C
U IIapHUpPa A pacnosioskeHsl Ha ofHON BepTukany, npuuéM AC — AB. Ilpu
KaKOM YTJIE @ MEX]y CTEP)KHEM M BEPTHKAJIBIO CHCTeMa OyIeT HaXOIUTHCS B
paBHOBecuu?

PemeHEe .

1.Tx. AC = BC, 10 ZABC = ZACB = §;

8= %(180°~ @) =90°- &.

2. T.x. cTepXeHb HaXOIHTCSi B PABHOBECHH,

TO CYMMa MOMEHTOB BCeX CHJI, NeHCTBYIOLIMX Ha

CTep2KeHb OTHOCHTEJIbHO OCH, II]JOXOLU!LIJ.Eﬁ yepes

TOYKY A MeprneHAHKYJIAPHO MNOCKOCTH PHCYHKa,
paBHa HYJIIO:

mg-sina-A—zB—T—sinﬁ-AB=0 (*),

rae T = mjg — CHJa HATAKEHHUSA HHTH.
Torna u3 ypasHenus (*) nonyuaem:

e .sinf: ™ .sina = ; a).
5 'Mg-sina =myg sin 3; 5 -sma-ml-sm(gﬂ—i),

m s o a, .« my;. a . m
—= -2sin = - = = ‘ £. £ = e RO
3 5 " C0S 5 =my - cos 5 Sin 5 i 5 = arcsin -
a = 2arcsin 2L ; a = 2arcsin 20 _ 2 arcsin —é = 2-30° = 60°.

Omsem: 60°.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

B maboparopun npu temmnepatype 27°C u gasneHnn 750 MM pT.CT. TPOBOAUTCS
OIBIT. 3amasiHHasl ¢ OJHOTO KOHIA TPyOKa,B KOTOPOIl HAXOAWUTCS CTOJIOUK PTYTH
mHOW 7,5 oM, 3amuparommii HeOompIIoi 00BEM BO3IyXa, pacIoIoKeHa
ropu3oHTaidbHO. Korna TpyOKy pacroiioXuin BepTUKAIBHO, OTKPBITHIM KOHIIOM
BBEpX, 00BEM BO3ayXa yMeHbIMICA. Ha CKOJNIBKO TrpaXycoB HYXXHO Harperh
BO3YX, 9TOOBI OH 3aHSUI CBOW IIEpBOHAYATHHBII 00BEM?

Pemenne.
1. Tlpu ropu3oHTanbHOM MONOXKEHHH TPY6- 7
KH /151 06'bEMa BO3lyXa, 3aNepToro CTONGHKOM o't % -:._< A
pTyTH: Py = po; T1 = Tp. T M

2. Korna Tpy6Ky nocTaB1IH BePTHKA/BLHO:
p2=po + pgh; To =Ty + AT.
3. T.k. no yc/10BHH 3a1auH 06bEM ra3a o0cTancs HEH3MeH-
HbIM, TO coryiacHo 3akowy [lapas: L = 5.
P2

T’
Po __ Ty . _ e
po+ pgh — Tg+AT'p°AT = pgh - To;

AT = L9h-To, Ap _ 75300 _ 55 (),
7o 750

Omeem: 30K.
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Konnencarop émxocTbio 1 MK®D npucoeauHEH K HICTOUHUKY
nocrossHHoro T1oka ¢ OJC 24 B u BHYTpeHHUM
comporuBieHrneM 1 Om. Comportusierust pesuctopoB R1 =
4 Om, R2 = 7 Om, R3 = 3 Owm. Kakor 3apsng Ha
KoH7eHcaTope?

Pemenue.

9/10

1. B cTauMOHapHOM COCTOSIHHH KOHAEHCATOP 3apFXKEH, T.e. TOK Yepe3 Hero
He HAET, a 3HAYHT, TOK He HIET H uepe3 pesncTop R3. 3apsn Ha KOHAeHcaTope:

q=CUc (1).

2. Pa3HoCTb NOTEH1HANOB HA KOHAeHcaTope Uc paBHa Pa3HOCTH MOTEH-

uHano0B Ha pe3uctope Re: Uc = Uz = IRy (2).

3. Cuay Toka I Haitném u3 3akoHa OMa A5 NOJIHOM LIETH:

_ £
I= Ri+ Ra+r @)-
Moxncraeus (3) B (2), a3atem (2) B (1), nonyuum:

¢=C. 2.
. Ri+ Ro+r
107°-24-7

g = ——3" =1,4-10"%(Kn) = 1,4(mxKa).

12
Omesem: 1,4 MxKa.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

Manpuuk ¢ TOMOMEBI (DOKYCHPOBKH COJHEYHOTO CBETAa YBEIHMYHTEILHBIM
CTEKJIOM XO4eT HCIApHTh KAIUmo BOmsl 0GbéMoM 2,5 mm°’. Kakoe Bpems emy
moTpe0yeTcs Il ATOTO, €CIIU COoNTHeYHas mocrossHHas w = 1,4 kBt/M2, muamerp
YBEJIMYHUTENIBHOTO CTEeKJIa 5 cM, HayajbHas Temimeparypa kamens 0°C, u Bech

c(hOKYCHUPOBAHHBIN CBET MOTIIOMIAETCS Karuten?

Pemerne.

1. DHeprusi, Heo6X01MMast /Il HarpeBaHHsl H HCapeHHs KarnJi BOAbl:
E = Q1+ Q2
Q1 = emAt = cpV (ta ~ t;) — TensioTa, UaylIas Ha HarpeBaHHe BOIbL.
C — yieJibHas TeMJ0EMKOCTb BOLIL.
p — TIOTHOCTb BOfbI.
to = 100°C — Temnepartypa KHMEHHs BOJIbI [IPH HOPMAJIbHbIX YC/IOBHSAX.
Q2 =Lm=L-p-V —Ttennora, Heo6xoaumas A5l HCMAPEHHA BOIbI.
L — ynenbHas Tenaota napoo6pa3oBaHusi BOALI.
Takum o6pasom, E =cp- V(ta —t1) + Lp-V = pV(c(t2 — t1) + L) (1).
2. ConHeyHasi NOCTOAHHAST — 3TO 3Heprusi WanydeHuss CoJsHua, nonaaa-
[OLIasi B €AHHHLY BPEMEHH Ha €HHHLY MNJIOIAAH NPH HOPMaJbHOM NaaeHHH

COJIHEYHOTO CBeTa : w = EW_T Otrciona: W = w - S - 7 — 3xeprus Conuua.

? 2
S= "Tf — NJIOWA/lb YBeJHYHTesIbHOTO cTekna. W = % -7 (2).
3. MNpupasHss npaBble 4acTH BbipaxkeHui (1) u (2), Hainém Bpems:
. tD? 4pV(c(ty —t1)) + L
pV (cltz —t1) + L) = %.T‘ LY (fﬂztwnz) ).
4-10%-2,5 - 10~°(4200 - 100 + 2,3 - 10%)
- 1 — 2 '
! 3|14'25' 10—3 -1‘4- 108 ‘5((:)

Omseem: 2,5¢

© 2017 Bcepoccuiickuii npoekt «Camonoarotoska k EF9» vk.com/ege100ballov

TpeHupoBoYHbIN BapmaHT Ne3 ot 09.10.2017

Pas6op 3agaHuit: vk.com/physics 100/2018kim03
Paspeluaertcs cBo60aHOE KOMMPOBaHWE B HEKOMMEPYECKUX 06pa3oBaTenbHbIX Liensx

10/10

~

oN AUA NI9HhOFO0dNHEdL

=
N
=
o
o
O




