BapuaHnTt 9
Yactb 1
OtBeTamu Kk 3agaHuamM 1-23 aBnAr0TCA CIOBO, YACIO WM MOCNEA0BATENbHOCTb LIMdP nan uncen.

3anuwuTte OTBET B COOTBETCTBYOLLEee nose crnpasa. Kaxabin cumson nuwmnte 6e3 npobesos.
EaVHWLbI n3MepeHns GUBNYECKMX BEMUMH MINCATb He HY>XKHO.

1
1 3aBUCMMOCTb KOOPAMHATBI X TENa OT BpeMeHH t nmeeT Bug X = 20 - 6t + 2t2. Yepes ckobko
CeKyHZ, noc/ie Havana orcyeta BpeMeHn t = 0 C NpoeKkLnA BeKTOpa CKOPOCTU Tesla Ha ocb Ox cTaHeT
paBHOW HyNH0?
Oteet: _____ C
. . 2
2 KoHbkobexeL, Maccon 60 Kr, CTOS Ha KOHbKax Ha fibAy, BpOcaeT KaMeHb Maccoli 2 Kr CO CKOPOCTbHO
3 M/c nog yrnom 60° k ropusoHTy. Onpesennre ckopocTb KOHbkobeXLLa nocie bpocka?
Otser: _____
. . . . 3
3 Wapwvk maccon 300 r nasaeT c HEKOTOPOW BbICOTbI C HaUaIbHOM CKOPOCTbO, PaBHOM HyJIto. Ero
KWHeTnYeckas 3Heprua npu nageHny Ha semto pasHa 40 [IX, a noTeps aHeprum 3a CHeT
COMNPOTMBEHNA BO3ayxa cocTaBumna 5 [pk. C Kakow BbICOTbI ynas wapuk?
Oteet: _____
. 4
4 [locka ucnonb3yetca ANA NoAbeMa rpy3a B KauecTse pblyara C 0Cbto BpalleHua B Touke O. Kakol
OTpPE30K ABAAETCA MeHOM CUbI Fis
Oteet:_____
5
5  Ha pucyHke npviBeseHbl rpadukin 3aBUCMMOCTM KOOPAMHATbI OT BPeMeHW AN AByx Ten: A u B,
ABVKYLLMXCS MO NPSMON, BAO/Ib KOTOPOW 1 HanpasieHa ocb X. BbibepuTe ABa BEPHbIX
YTBEPXKAEHWSA O ABUKEHUN Te.
1. BpeMeHHOW MHTepBan MeXAy BCTpedamu Ten A n B coctasnsiet 4 c.
2. Teno A aBuXXeTCA €O CKOpOCTbO 2,5 m/c.
3. Teno A ABWXKETCA PaBHOYCKOPEHHO.
4.3a nepsble 5 ¢ Teno B npowwno 30 m.
5. Teno B gBmxeTca paBHOMEPHO.
6

6 Yenosek CMAanT Ha CTyne. YcTaHOBUTE COOTBETCTBUE Mexay cnnamMmum, nepedyncieHHbiIMn B Ta6n|/|u,e,
n aieayrowmMm XxapakTepnuctmnkamMmu:
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1. npuno>xeHa Kk Yenoseky

2. MpUNoXeHa K CTyny

3. HanpaB/ieHa BEPTMKaNbHO BHU3
4. HanpaBneHa BEPTUKabHO BBEPX

3anuvwuTe B Tabanuy BblbpaHHble Lindpbl 415 Kaxaomn dusnyeckor BeanunHsl. Lindpbl B otBete

MOTYTMOBTOPATbLCA.
Cuna Beca Cuna Beca
Cwuna TaxecTtu Cwuna Taxectu
yenoseka yenoseka
yesoBeKa MPUIOXKEHa  YesoBeKa Hanpas/ieHa
npuaoXeHa HanpaBaeHa

7 ABTOMOGWb ABUXETCA PAaBHOYCKOPEHHO W MPAMO/IMHEIAHO C MPOTUBOMONOXHbIMY
HanpasneHnamMn BekTopos ¥ 1 9. YcTaHoBNTE COOTBETCTBME MEXAY GU3MUECKMMI BENNUMHAMM U
dopmMynamm, No KOTOPbIM MX MOXHO paccunTathb. K kaX Aol no3uuum nepeoro cronbuia nogbepute
COOTBETCTBYOLLYHO MO3ULLMIO BTOPOTO 1 3anuiunTe B TabanLly BbibpaHHble Ludpbl NOA
COOTBETCTBYOLLMMUN ByKBaMK.

PU3SNYECKUME BESTNYNHDI
A) MoAy /b CKOPOCTH v

B) nyTb, NpoiaeHHbIN 3a BpeMs t co ckopocTbio ¥

®OPMYJ1bI

1)V Vo—at

Vo+at

af

s= V0t+7

)Y

3)
af

S=vyt——
4) 2

8  Ha rpadwike npescraBneHo, Kak M3MeHsANack C TedeHrem BpemeHy Temnepatypa 0,1 Kr Bogbl,
HaxXOAVBLLENCA B Ha4a/IbHbI MOMEHT B XKWAKOM COCTOAHMUM npu Temnepatype +100 °C, npu
NOCTOSAHHOW MOLLHOCTM TerniooTeoga 100 Br.

e ol |
+100

1 |
[ I
1 I
1 I
1 I
] I
1 [

-100

—s—h— 4 o
418 333 210

Mo rpaduky Ha PUCYHKe 1 U3BECTHbLIM 3HaYeHUAM MaCCbl BOZAbI M MOLLLHOCTU TEMJI00TBOAA
onpegennTe yaebHyto TENIOTY MiaBAeHUsA Nbja.

9  WNaeanbHbili ras coBepwna paboty 300 [, 1 NMpY 3TOM BHYTPEHHSS SHEpPrus rasa yMeHbLIWAach Ha
300 [>x. Yemy paBHO M3MeHEHME KOMYEeCTBa TEMIOTbI B 3TOM npouecce?

ID 977 2/14 neznaika.pro



10
10 NMpw temnepatype To ¥ faBAEHWUN Py OAVH MOJb UAEaNbHOTO ra3a 3aHMMaeT 06bém V. Bo ckosibko
pa3 6osiblue 06BEM TPEX MOJIEN ra3a NPU TOM Xe AaBNeHWN Py U TeMnepatype 2T?
OtBet:B_____ pa3(a)
11
11 Ha pucyHke npescTaBneHo pacnonoXeHVe OANHAKOBBIX MO MOAYJHO SEKTpUYeckrx 3apsgos A. b u
B. 3apsag B vmeeT oTpumuaTenbHbIN 3Hak. KakoBbl 3HaKM aneKTpryeckmx 3apagoB A n b, ecin Bektop
PaBHOAEWCTBYOLLEN CWI, AeCTBYIOLLMX Ha 3apsAs A co CTOPOHbI 3apafoB b v B, nmeer
Hanpas/ieHVe, yKa3aHHOe Ha pUCyHKe?
Os
B
1.A+ b+
2.A+,b-
3.A- b+
4.A-b-
Kakoe v3 npvBeAEHHbIX BbilLE YTBEPXKAEHWA BEPHO?
12

12 Tpadwku A n b npoLieccoB Ans U30MPOBaHHOW TEPMOAUHAMMYECKOI CUCTEMbI MOCTPOEHbI B
KoopaunHatax p-T.

YcTaHOBUTE COOTBETCTBUE MEXAY rpaduKkaMu 1 yTBEPXKAEHUNAMY, XapaKTepu3yoLUMm
n306pakéHHble Ha rpadukax NpoLecchbl.

K kaXz01 No3unuum neBoro cTonbLia noabeprTe COOTBETCTBYHOLLYHO MO3MLMIO NMPaBoro cronbua.
3anuwwTe B TabanLy BbibpaHHble LMdpbl MO COOTBETCTBYHOLLMMM ByKBaMMU.

TPAOUKIN

P} T ]2

e e ———

YTBEPXKAEHWA

1) B npouecce TepMOANHAMUYECKOTO CKaTWs BHELLHWE CUAbl COBEPLUAOT Haj ra3om paboTty, ero
BHYTPEHHAS 3HEPrva yBeINUNBAETCA.

2)B npouecce TepMoAHaMUNYECKOro OKaTma BHELWWHWE CUIbl COBEPLLAKOT Haj ra3oM pa60Ty, ero
BHYTPEHHAA SHEPIUA HE N3MEHAETCA.
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3) B npoLiecce TepMOAMHAMUYECKOTO paclUpeHUst ra3 CoBEPLLAET paboTy, ero BHYTPEHHSS
3Heprus yMeHblUIaeTcs.

4) B npouecce TepMOANHAMMYECKOrO pacLLVpeHus ras coBepLLaeT paboTy, ero BHyTPeHHAs
3HEPrus He U3MeHAeTCA.

A b

13
13 Kakoe HanpasneHuve (BBEPX, BHW3, BNPABO, BAEBO, K HabAoAaTeNto, OT Hab/itoAaTtens) UMeeT cuia

AeVICTBMﬂ MarHMUTHOro NoJjf, Co34aBaeMoro 3/1IeKTpn4eCckM TOKOM Is npAMOM MPOBOAHNVKE, Ha
3N1EeKTPOH, ABWUXXYLLMIACA NapaieNbHO 3TOMY NMPOBOAHMKY CO ckopocTbio K? OTBeT 3anumwimnTte
CNOBOM (C10BaMu).

Vv

R 14
14 Yemy paBHO anekTpuyeckoe CONpPOTUBEHWE HarpeBaTess, e npu cuie Toka 0,2 A Ha HéM 3a 4

MUWHYTbI Bblgennnock 960 [k Tennotsl?

15
15 Ha PUCyHKe npeacTtaBAeHO pPacnooxXeHne co6mparou.|,em JINH3bI, €€ raBHOW ONTNYECKOW OCK,

rNaBHbIX GOKYCOB NMH3bI M TPEX NpeaMeToB 1, 2 1 3 nepeg, Heil. M13o06paxkeHne Kakoro us sTux
npeameToB GyAeT AeNCTBUTEbHBIM YBEINYEHHBIM NEPEBEPHYTHIM?

3

bt t ]

1) Tonbko npegmerta 1
2) ToIbKO Npeameta 2
3) Tonbko Npeameta 3
4) HV OAHOTO 13 TPEX NPeAMEeTOB

Kakoe v3 nprBeAEHHbIX BbilLe YTBEPXAEHWA BEPHO?

16
16 Ha PUCYyHKe NOoKasaHbl TPW MONOXKEHWA MPY>XNHHOIo MadaTHKMKa:

1 - nonoxeHne paBHOBECKA TPy3a Ha NPY>KUHE,

mg

2 - noNoXeHwe rpy3a B KpanHel HUXKHEN ToUKe,
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mg

3 - nonoxeHwe rpysa B KpanHel BepxHeln Touke.

mg

Ecav rpy3 noaBecutsb K He,eOPMUPOBAHHOMN NPY>XKUHE 1 OTMYCTUTb, TO BO3HUKHYT CBOGOAHbIE
konebaHuaA rpysa Ha npy>kuHe. MNoaHaa MexaHnyeckas SHeprua cUcTembl rpy3-npy>kmMHa pasHa 20
[>X. AHann3mpya AaHHble, BbibepuTe 13 NPYBEAEHHBIX HUXXE YTBEPXKAEHU 1Ba BEPHbIX.

1. MoTeHuWanbHan 3Heprna cucTembl rpy3-npy>xkmHa namensetca ot 0 go 10 [x.

2. [oTeHUWanbHas a3Heprua cMcTeMbl rpy3-npy>knHa namenserca ot 0 go 20 Jx.

3. [NoTeHuanbHan a3Heprua CUCTeMbI rpy3-npy>KuHa He nsmeHseTca n pasHa 10 .

4. ToTeHuManbHasa 3Heprna cUcTeMbl rpy3-npy>xkKnHa He nameHsetca v pasHa 20 k.

5. MonHasa MexaHWyecKas s3Heprua CUCTembl rpys- NPy>XnHa Npu NPOXOXAEHNN NONOXKEHMS

paBHoBecusa paBHa 20 [x.

17
17 K unctouHnky nocTosiHHOro Toka 6blna NoAKAOUYEHa OfHa INeKTPpUYecKas amna, 3NeKTpuyeckoe

COMPOTMB/EHNE KOTOPOI PaBHO BHYTPEHHEMY COMPOTUBAEHWIO UCTOYHMKA TOKa. YTO Npon3ongeér
C CU/I0Vi TOKa B OBLLEN Lienm, Hanpsi>keHNeM Ha BbIXOZE MCTOYHMKA TOKa M MOLLHOCTbHO TOKa Ha
BHELLHEN Lieny Npu NoAKAFUEHNN NapasiesibHO C 3TOW aMMoli BTOPOW TakoM Xe samrbl?

[Ans Kaxx0 BeNMUMHBI ONPEeZenTe COOTBETCTBYOLLMIA XapakTep U3MEHEHNS:
1. ysennuenvne

2. yMeHbLUeHne

3. HEM3MEHHOCTb

3anuwuTe B Tabaunuy BbibpaHHble Lidpbl ANa Kaxon dpusndeckor BeamumHsl. Lindpbsl MoryT
MOBTOPATHCA.

Cuna Toka HanpsxeHwne MouyHocTb

18
18 Ha rpaduikax A n b nokasaHbl 3aBUCMMOCTU OAHMX GUINUECKIX BENUYNH OT APYryX GU3NUECcKmx

BEINYNH.

YcraHoBUTE COOTBETCTBME MexX Ay rpadurkamm A n b 1 nepeuncieHHbIMU HUXKe BUAAMM
3aBUCUMOCTW.

TPAGUKN
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xe=x, cosmt

Voilie. "
A)ﬂ N/ \_/ ¢

4

E)U T

-

BAbl 3ABMCVIMOCTU
1) 3aBUCMMOCTb OOBEMA OT jaBNeHUs rasa Npu NOCTOSIHHOW TemMnepaType
2) 3aBMCMMOCTb 06bEMa MAeanbHOro rasa ot abcotoTHOM TeMmepaTypbl

3) 3aBUCMMOCTb aMnanTyAbl BbIHY>KAEHHbIX KonebaHuii OT YacTOTbl U3MEHEHUI BblHy)K,qarOLLl,eVl
CUNbI MOCTOSIHHOM aMmnnTy bl

4) 3aBUCMMOCTb KOOPAMHATbI OT BPEMEHN

3anuwwmTe BblbpaHHble LI pbl 419 KaxA0n Gpusnyeckor BennynHsl. Lindpbl MoryT noBTopATbhCS.

19 17 19
YemMy paBHO UMCIO MPOTOHOB M HEUTPOHOB B M30TOMeE K1uciopoga 8

Yucno npotoHoB Yncno HeATpoOHOB

20
20 l—IeMy paBHa pa60Ta BbIXO4a 31EKTPOHA, €N MUHKMaJIbHaa YacTtoTa CBETa, NPU KOTOPOU

BO3MOXeH $poToahPekT, paBHa vg = 4,5 ¢ 101* ¢'1? NonyunBLieecs 3HaueHMe OKPYTANTE A0 LieNbX.

21
21 Mo Mepe nosblLLeHUs TemnepaTypbl BoAbl oT -50 °C go +50 °C nponcxoauamn npoLecchb

HarpeesaHWA bAa, NaBAeHNA NbjJa, HarpesaHUA )KI/IAKOI7I BOZbl. MI3meHAnach an BHYTPEHHAA
3Heprmna BoAbl BO BpeMA 3TUX TpéX npoueccoB N ecin U3SMeHANACb, TO Kak?

[ns Kaxaoro npoLecca onpesenvTe COOTBETCTBYHOLLMI XapakTep N3MeHEHUs:
1. He n3MeHsaeTca

2. yBenn4ymBaeTca

3. yMeHbLUaeTcs

3anuwwmTe BblbpaHHbIe Lindpbl A5 KaxAon Gusnyeckon BennunHbl. Lindpel B oteeTe moryT
NMOBTOPATHLCA.

HarpeBaHwve nbsa [MnhaBneHve nbaa HarpeBaHwe >XuaKon Bozbl

22
22 Kak 3anucaTtb nokasaHus PTYTHOro TepMOMeETPAa, €C/IN CHUTATb, UTO NPU CHATUN NOKa3aHNN

3KCNepuMeHTaTop He oLWnbaeTcs, a 38 abCOMFOTHYHO MOTPELLHOCTb U3MEPEHWIA OH MPUHSAA LieHY
JeneHvs TepMomeTpa?

e ) )
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|_|pl/| CBO6OAHOM noJseLlrBaHUM NOJIOCOBOro MarH1Ta 3a cepegnHy ero CEBeprIVI noJsiroC 23
23 YKa3blBa€T HamnpaBjeHne Ha

1. KOXXHbIN MarHUTHbIN NONFOC 3EeMAV, PACTONOXEHHbIV B HEKOTOPOM yAaneHun oT CeBepHOro
reorpaguyeckoro nostoca

2. FOXHbI MarHWTHbIN NOJIKOC 3EMJIN, PACTIONIOXEHHbIV B HEKOTOPOM YAaneHumn ot KOXHoro
reorpadryeckoro noatoca

3. CeBEpPHBIA MarHUTHBbIN NOAFOC 3eMIn, PaCiONIOXKEHHbIV B HEKOTOPOM yaaneHun oT CeBepHOro
reorpaduyeckoro nostoca

4. CeBeprM MarHUTHbI Mositoc 3emMau, paCI'IOJ'IO)KEHHbIﬁ B HEKOTOPOM YyAaneHun ot FO>kHOro
reorpaqmuea(oro noJsitoCa

Kakoe v3 npvBeAEHHbIX BbilLe YTBEPXKAEHWA BEPHO?

24
24 Tepexog rasa u3 coctosiHu[sup][/supls M B coctosiHre N (CM. prUCyHOK) COBEPLLIAETCS PasNnUHbIMU
cnocobamu: 1, 2, 3, 4. B kakom cnydae pabota rasa MakcumMaabHa?
Oteet:_____
N - 25
25 Mog pelicterem cunbi Tsixectn M3 rpy3a u cunbl F pbiuar, npeacrasnenHbiii Ha pucyHke,
HaXOAWTCA B paBHOBeCUW. BekTop cunbl F neprneHANKyspeH pblyary. PaccToaHus Mexay TouKamm
NPUAOXKEHNA CUA U TOUKOV OMOPbI, a Tak>Ke MPOEKLLMM 3TUX PACCTOAHUIA Ha BEPTUKaNbHYHO 1
rOpPU30HTaNbHYHO OCK yKasaHbl Ha pUCyHke. Ecam moay b cnibl F paser 120 H. 10 Yemy paBeH
MOZYb CUNbI TAXKECTH, LENCTBYHOLLLEN Ha rpy3?
, N
D) [ B P
) : F |z
1
B ow 1
_______ i SR
1
=7
- 1
Img
Otset:_____ H
26

26 Ha pricyHKe NpeACTaBaeHbl CXeMbl TPEX 3N1EKTPUUECKUX LieMei, BO BCex TPEx KoHaeHcaTop C,
3apsixkeH, koHaeHcaTop C, B MepBOW LLeny He 3apsiXkeH. B kakol 13 Tpéx Lenei npu 3aMbikaHUm

kntoua K BO3HWMKHYT 3/1eKTPOMarHuTHble KonebaHnsa? VIHA4YKTMBHOCTBIO MPOBOAOB NpeHebpeyb.

NiNN

OrtBeT:
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27

28

29

30

31

YacTb 2.

MonHoe NpaBUbHOE peLLeHne Kaxa0M 13 3agay 27—31 f0KHO coAepskaTb 3aKOHbI U
bopMyibl, TPUMEHEHME KOTOPbIX HEOHXOAMMO U LOCTaTOUHO A1l PELLEHUS 3aJauN, a TakxKe
MaTemMaTmyeckme NpeobpasoBaHUs, pacyeTbl C YNCIEHHBIM OTBETOM U MPU HEOBXOAUMOCTH
PYICYHOK, MOACHSAOLLMIA PeLLEHWE.

B LMAMHAPMYECKOM coCyAe NOZ NOopLUHEM ANWTeNbHOE BPpeMs HaXOAATCA BOja v ee nap. MNMopLueHb
HauMHaroT BABWraTb B cocys. Mpu 3TOM TemrepaTypa BOAbI U Napa ocTaeTca HemameHHoM. Kak
ByfeT MEHATLCA MPY 3TOM Macca XWUAKOCTH B cocyae? OTBeT noscHUTe.

[ OHOUHBIN aBTOMOBW/Ib AIBVXKETCA B FOPU3OHTAJIbHOM MAOCKOCTN CO CKOPOCTbO 90 KM/4 Mo
BHYTPEHHEeW NoBepXHOCTUN BEPTMKaNbHOTO LiManHAgpa paguycom 10 m. Onpegenvte MakcvManbHbI
KOIPPULMEHT TPEHMA MEXAY LLIMHaMN aBTOMOBWAA 1 MOBEPXHOCTbLIO LIMANHAPA, MPU KOTOPOM
BO3MOXHO TaKoe ABUXKeHWe.

B cocyse HaxoamMTCA HEKOTOPOE KONMYECTBO BOZAbI 1 TaKoe Xe KONNMYECTBO JibZla B COCTOSHUN
TenJI0BOro paBHoOBecus. Yepes cocy NpornycKatoT BOASAHOW nap npu temnepatype 100°C.
Onpegenvte Temnepatypy BoAbl B cocyfe ty, ecm macca napa, NponyLLeHHOro Yepes Bogy, paBHa

nepBoHauanbHOM Macce BoAbl. TENI0eMKOCTbIO COCyAa MOXHO npeHebpeyb.

Hanpsa)keHHOCTb 31eKTpMYeckoro nos NA0CKOro KoHAeHcaTtopa (CM. pUcyHOK) paBHa 24 kB/m.
BHyTpeHHee conpotumeaerne ncrounmka r = 10 Om, 34C 30 B, conpoTtunsneHns pesncropos Ry =

20 Om, Ry = 40 Owm, Haiaute pacctosiHve Mexay naacTvHamu KOHZAeHcaTopa.

DNeKTPO3HEPrMs NepesaeTcs OT reHepaTopa K NoTpebuTtento no Nposogam, obLiee
conpotumeieHne koTopbix Ry = 400 OM. KoadduLineHT nonesHoro gercTeusa amHum nepegavum 0,95.

OnpegenvTe conpoTrBaeHne Harpysku R,. BHyTpeHHee conpoTuBieHve reHepatopa r = 100 Om

ID_977 8/14
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OtBeThl

1 15
Mpy paBHOYCKOPEHHOM [ BUXKEHWIN 3aBUCUMOCTb KOOPAMHATbI Tefla X OT BPEMEHW B
obLLem Buae MeeT BUZA,

at?
5

CpaBH¥Bas C BblpaXKeHVEeM, AaHHbIM B YCJIOBUW, MOyYaeM, YTO NMPOeKL s Ha OCb X
HayaNbHOW CKOPOCTM paBHa

X =Xg+ Vil +

e = —6 m/c
a NMpoeKL s YCKOPEHWs paBHa
ay =4 m/c’

MpoeKLMs CKOPOCTY TeNa Ha OCb X 3aBUCUT OT BPEMEHW CIeAYHOLLMM 0bpa3om:

Vy U] = Viy + el

CHEAOBBTEHbHO, npoekuna CKOpoCTn Tela Ha OCb X CTaHeT paBHOI7I HYyH0 B MOMEHT

BpeMeHu
O—v 0—(—6
= Il[:“: \ }:l.S C.
dy ul
2 0,05
=y Y
m a
M--m
W2
M
=
X X
Mo 3aKOHY coxpaHeHusa UMnyJbca:
mv1=Mv2,

r4e mvq - UMMyAbC Waiibsl, Mv, - MMNyabc Yenoseka nocne Gpocka.

Mpoeunpysa BeKTOpa NMMYNbCOB Ha OCb X, MNONyYaem:

mvqcos(60)=Mv,

OTkyAa nckomas cKopocTb:

m v, xcos(60°) _ 2krx3m/c
M © B0Krx2

v, = =0,05m/¢c
3 15
T.K. HaYaNbHasA ckopocTb pasHa 0, TO
Ee=401x YCNOBUIO.

E"’2=O, T h=0Mm.
En1=?

Ex= 0

N3 3akoHa coxpaHenus sHeprin Eq +Eq1=E o +Ep
En1=Ew+Econp

En1=45.1x
E
_ h=_n
En—mgh=> mg
45

h=————=15Mm
0,3krx10m/c

4 co
Mcnonb3yem onpegeneHue naeya cuibl, Kak oTpeska neprneHnkynapa, onyLieHHOro 13
yr/aa BpaLLeHUa Ha IMHWIO JEeMCTBUA CUJbl
CnpoeLpoBaB BEKTOP CWbl Mg Ha oTpe3ok AD, erko yBuaeTb, UTO OTPE3KOM,
nepneHAnKyaapHeim emy asaserca CO
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10

11

24
MpoBepyM CnpaBeaMBOCTb MPeasIOXeHHbIX YTBEPXKAEHWIA:
1) Kak MOXHO yBUAETb 13 rpadurka, BOeMEeHHOM MHTepBai MeXay BCTpeyamu (Toukamu
nepeceyeHns NIMHWN) cocTaBnseT He 4, a 6 cekyHA.

vy = xal3) —xall) = 153 =3 u =2.5u/c.
2) Haiiaem ckopoctb Tena A: Se-le 4c '
3) 'paduk 3aBUCMMOCTM NepemeLLeHNa OT BPEMEHM MPU PaBHOYCKOPEHHOM ABUXKEHUN -
napabona, cnefoBaTeNbHO, yTBEPXKAEHNE HEBEPHO.
4) HauanbHasa koopguHata tena B - 35m, KoopanHaTa B MOMeHT, t=5¢ coctaenseT 5v, a
3HauuT, 3a nepsble 5¢ Teno B npowwno 30m.
5) Teno B aBuxeTCA paBHOYCKOPEHHO, MOCKO/bKY rpaduk ero ABuKeHWs - napabona.
padp1KOM 3aBUCMMOCTUN NepeMELLLEHNA OT BPEMEHU NPUPaBHOMEPHOM ABUXEHNM
ABAAETCA Npamas.
Taknm 0bpa3oMm, BEPHbIMUW ABAAIOTCA YTBEPXKAEHWA MO HoMepamn 2 1 4.
1323
Cuvna TAXeCTU - 3TO CUAa, C KOTOPOW 3emAs NPUTArMBAET TeNO, 3HaUNT OHa byaet
npunoxeHa k camomy Teny. CresoBaTeNbHO, CUa TAXECTU YenoBeka byaeT NpuaoxeHa
K YenoBeKy 1 Hamnpab/ieHa BePTMKaIbHO BHU3.
Bec Tena - 370 cuna, C KOTOPOW TENIO aBUT Ha OMOpY, Cle0BaTe/bHO, 3Ta C1ia
npuaoxeHa K onope. TakvuM 0b6pa3om, cuna Beca YenoBeka NpUaoXKeHa K CTyay v
Hanpas/ieHa BEPTUKaNbHO BHU3.

14

Mpu paBHOYCKOPEHHOM MPSAMOJIMHERHOM JBUXEHUW CKOPOCTb TeNa ONpesensercs
bopmynoi:

v=vgt+at

ﬂ'ﬂﬂ nepemMelleHna Tena npn paBHOYCKOPEHHOM ABWXKEHWNN 3a BpeEMA t
B at?
5= VDI‘F T

Tenepb yuTeM NPOTUBOMNOAOXHOE HarnpaBaeHNe BEKTOPOB CKOPOCTU 1 YCKOPEHMA.
MprmeM 3a NONOXKMTENbHbIN BEKTOP CKOPOCTY, TOrAa B 0benx GopmMynax Heobxoanmo
MOCTaBUTb MUHYC Mepes, yCKOPeHWeM.

Takunm o6pa3zom, BepHble oTBeTbl 1 1 4.

333000

Kak 1n3BecTHO, mpoL,ecc KpucTanamnsaLmm NpoTeKaeT npm NoCTOSHHOM TemnepaTtype. Ha
rpaduke TOAbKO OAMH Y4YaCTOK C MOCTOAHHOWM TeMMepaTypoi, NpuyemM TemrnepaTypa ero
COOTBETCTBYET TEMMEpPATYpe KPUCTAIM3aLL MM BOAbI.

3a Bpema t=333c Boga ycneBaeT oTAaTb KoAn4yecTBo TennoTbl Q=Pt, cnegoBatensHo,
yAe/bHas TenaoTa KpUcTaanmsauum Boabl (MAaBaeHUs bja) paBHa:

_Q _ Pt_100Bm"333c

A =333000/Jx% / Kz
m m 0,1k2

0

CornacHo nepsBoMy 3aKOHY TEPMOANHAMUKM:

O=AU+A.

CnepoBatesibHO, ra3 noslyyYnn Koa-Bo TEMIOTbI:
0 =AU 4+A = =300 T+ 300 Tx = 0.

6
[na nepsoro ciyyas:
PV =1"RT,

[na BTOporo:
PV, =3"R2T,
Pa3senvs BTopoe ypaBHeHMe Ha NepBoe, MONYYMM:

V1=6VO

3
YT0bbI ONpesenunTs HanpaBaeHVe C, AeACTBYOLLMX Ha KaX/bli 3apaj, Mo OTAeNbHOCTb,
pacnuvieM paBHOAENCTBYHOLLLYHO MO MPaBuy CIOXKEHUS BEKTOPOB, KakK:
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12

13

14

15

16

17

Pacnonoxum BEKTOpPbI Y 3apAL0B:

@
@O\%

Takvm 06pa3om, 13 pUcyHKa CTaHOBUTCA OYEBUAHO, UTO 3apss b aBnseTcs
MONIOXMUTE/bHBIM, a 3apsag, A - oTpuLaTeNbHbIM (MCXOA4SA U3 TOTO, UTO OAMHAKOBO

3apA>XXeHHble YacTnu bl OTTAaNKMBAKOTCA, @ Pa3HOMMEHHO 3apPA>KeHHbIe - I'IpI/ITﬂFI/IBaI-OTCH).
24

Ha nepBom rpadvike nsobpakeH npouecc TepMOANHAMUYECKOTO CKaTus Npu
MOCTOAHHON TeMnepaType. Ha BTOPOM - TepMOAMHaMUYECKOrO pacLLUMpeHns npu
MOCTOsIHHOW TemmepaTtype.

Tak kak oba npouecca Ha rpadukax - U3oTepMmyeckmne, U3MeHeHNA BHYTPEHHEN SHeprum
He NPOUCXOANT.

CnepoBatenbHO, BEpHbI yTBEPXAEHNA 2 1 4.

OTHabarogatens

CornacHo npaswuy NpasBoi pyku: «EC/IN OTBeAEeHHbIN B CTOPOHY H60/bLLIOW NaseL, npaBom
PYKM pacrnonioxunTb MO HarnpaBaeHUo TOKa, TO HarnpaB/ieHve obxBaTa NpoBosa
YeTbIpPbMs NaJibLLaMy NMOKaXeT HarpaBaeHWe JIMHWUIA MarHUTHOW UHAYKL N>,
CnezoBatesibHO, BEKTOP MarHUTHOW MHAYKLUM NOAS, CO34aBaeMOro NPOBOAHNKOM B
TOUKE, FAe HaXOAWTCS 3NEKTPOH, HanpaBeH NepreHANKYASPHO NAOCKOCTU PUCYHKa OT
HabatogaTens.

100

MoLLHOCTb HarpeBaTensa onpegenm no popmye:

P=Q/t=960 [x/240 c=4 Bt

Taioke 3Has, uto P=Ul onpesenvm Hanpsa>xeHne Ha HarpeBaTtese:
U=P/I=4 B1/ 0,2 A=20 B.

/13 3akoHa Oma:

R=U/I=20 B/ 0,2 A =100 Om.

2

Mcnonb3ys 3HaHWUA O xapakTepucTnkax cobuparoLLmx MH3, MOXHO cKasaTb, YTO
[EeNCTBUTENbHO YBENMUYEHHOE NepeBepHyTOe n3obpaxeHne byaeT NonyyeHo oT
0bbeKTa, KOTOPbIN HaXOAUTCA MeXAY NepBbIM 1 BTOPbIM GOKYCOM. Ha laHHOM prcyHke
3TO NpeAMmer 2.

25

CornacHo 3aKOHy COXPaHEHWA 3Hepruu, NoHaa MexaHnyeckas SHeprua CUcTemsl
CKNAZbIBAETCA U3 KNHETNYECKOW 1 MOTEHLLMaIbHOM SHEPrn 1 ee YMCNeHHoe 3HayeHne
He n3meHseTcs.

B kpaliHMx NONOXKEHMAX CUCTEMbI MaKCMMabHa NOTeHLManbHas SHeprus, a
KMHEeTMYecKas paBHa Hyto. MNpn NPOXOXAEeHNM MONOXKEHNSA PaBHOBECUA CKOPOCTb
CUCTEeMbI MaKCMMasibHa, MO3TOMY MaKCUMMasibHa 1 KMHeTYecKas SHeprua.

Takvm 0bpa3om, BepHbl yTBepXaeHna 2 1 5.

122

CornacHo 3akoHy OmMa A1t MOJIHOW Lenu:
u
f [

N R+r
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20

21

22

23

24
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Tak Kak B AaHHOW 3agave R=r:
_u
o

Mpwn napannensHOM NOAK/IFOUEHMN eLLie OAHOM laMMbl MOAYYNM:
1 1 1 1 1 2

—_———t =
R R, R, r r r

1'=—
1,91

CpaBHvBas 311 ABe GOPMYJibl ETKO YBUAETD, UTO CWa TOKA B LLEMW YBEANYUNTCA.
Hanps>xenune onpegennm ns popmynbl Uy, =IR, OHO ymeHbLINTCA:
u u

Baix | =IR= E*;: 2

U, =IR=——*"==

ghiXy
MolHocTb, onpegensemas dopmynor P=UL Toxe yMeHbLUNTCS:
U, U

BhiX

1 4r

42

PaccmoTpum yTBEpXKAEHMA MO OYepeau:

1) Ans 3aBUCMMOCTU NPUY MOCTOSHHON TeMnepaType, IMHUSA Ha rpaduke A0/KHa ObITb
neprneHAnKyIfspHa OCW TeMnepaTypbl. ITO YTBEPXKEHNE He COOTBETCTBYET HU OAHOMY
13 rpadurKoB.

2) 310 yTBepXEeHMe BEPHO OMNUCbIBAET 3aBUCMMOCTb Ha rpaduke b.

3) Ha octaBwewmcs rpaduike A npeacrabsieHa 3aBUCMMOCTb KOOPAMHATbI OT BPEMEHM.
3HauuT, 3TO yTBEPX/EeHNe He COOTBETCTBYET HN OJHOMY 13 rpapuKOoB.

4) 310 yTBEPX/EHME COOTBETCTBYET rpadpuky A.

89

Yncno NpoToOHOB B aTOMe PaBHO UMY SNEKTPOHOB WAV MOPALKOBOMY HOMEPY
anemMeHTa. [11s aTOMa K1CIopoaa YMcio NPOTOHOB - 8.

Yncno HEUTPOHOB B aTOMe OMNpesenseTcs pasHOCTbio ATOMHOM MacChl U MOPSAAKOBOrO
Homepa. [na atoma kmcnopoga N=17-8=9.

3
Pabota BbIxoaa:

Ay =hvg= 6,64%1073474,5%107 4 =3"10" "0«

212

Bo npoLiecce HarpeBaHus bAja 1 XXUAKOW BOAbI MPOUCXOAWIO YBEINUEHNE
TemnepaTypbl, @ C1eZ0BaTeNbHO, YBeNUEHME BHYTPEHHEeW 3Heprn. B npouiecce
nnaaBfeHWs TemnepaTypa ocTaBanacb NOCTOSHHOW, COOTBETCTBEHHO, U3MEHEHNS
BHYTPEHHEWN 3HEPrN HEe MPOUCXOANIO.

37,001

LleHa genenwns Tepmometpa 0,1 rpagyc. MokasaHne Temnepatypbl coctaBaseT 37
rpasycos.

Toraa nokasaHus pTyTHOrO TePMOMETa:

37,001 °C

1

CTpenKa YKaXXeT Ha FO>KHbIV MarHUTHbIA NMositoC 3emu, paCI'IOﬂO)KEHHbII‘/'I B HEKOTOPOM
yaaneHnn ot CeBepHoro reorpacbmquKoro nosaroca, B CUJy TOro, YTO O4HOUMEHHbIE
noJsiroCa MarHUTOB OTTAJIKUBAKOTCA, @ Pa3HOUMEHHbIE MOK0Ca NPUTATMBaAOTCA.

1
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Pabora, coBepLuaemas rapom, onpegensercs opmynont A=P(V,-Vq)
M3meHeHne obbema rasa Bo BCex CyyasX OfMHAKOBO. 3HauuUT, HanbosbLuas paboTa

COBEpLUUTCA B COCTOAHWM C MakcMMasbHbIM P. To ecTb, B cocTosaHuM 1.
25 750

MONHbIA MOMEHT BCEX BHELLHMX CUJ1 OTHOCUTE/IbHO IF0HOM TOUKM, COTNAcHO YCI0BUIO
paBHOBeCWA pblyara, paBeH HyJt0. PacCMOTPUM MOMEHTbI CU1 OTHOCUTEBHO OMOPbI
pblyara. [lo YacoBoM cTpenke pblyar BpallaeT MOMEHT, CO3AaBaemMblii cvaon F, 1 oH
paBeH F*5 M. MOMEHT, KOTOPbIi OTHOCUTE/IBHO 3TOM TOUKM CO3Aa€eT rpy3 paBeH mg*0,8
M, U OH BpaLLaeT pblyar NPOTMB YaCOBOW CTPEKM.

MpupaBHAB MOMEHTbI, MONYUYNM BblpaXkeHWe:

F5m 120 H*5m
- - —750 H
M= e m 0.8m

26 1
KoHaeHcaTop, pa3psxkasch yepes MHAYKTUBHOCTb, NepesaeT SHePruto BTOPOMY
KOHZeHcaTopy A0 Tex Nop, MNoka YacTb SHEPruv He Nnepeiser Ha BTOPOI KOHAEeHcaTop, a
YaCTb Ha COMPOTUB/IEHVE LIENU.

27  Tak Kak BOZa W nap HaxoAATCA AMTeNbHOEe BPeMs B 3aKPbITOM COCyAe, Nap cTaHeT
HacblLeHHbIM. [lanee, Npu BABUraHUM MOPLLUHSA MPOUCXOAMNT U30TePMUYECKoe oKaTue.
HauunHaeTcsa KoHzeHcaLna NapoB, TO eCTb Macca Napa yMeHbLIAeTCA 3a CHeT nepexoja B
XWAKOE COCTOAHWME, a Cef0BaTe/lbHO, Macca XUAKOCTU B cocyAe byae yBenmumnBaTbCa.
3710 06BACHAETCA GUNYECKMMM CBOMCTBaMM peasibHbIX ra30B, 000CHOBaHHbIMM BaH-
Aep-Baanbcom.

28 ; . Fi 3
Ha mallunHy 6yayT AercTBOBaTL TPY CWibL: LIEHTPOBEXHas cina 1, cuna TpeHus ' 2
cuna Tsxkectin Mg,

Cwvna TpeHWa 1 LeHTpobexHas cuna cea3aHbl COOTHoweHneM Fo=kFq, rae k - nckombiii
KO3 DULMEHT TPEHMS.

Takxe, 419 COXPAHEHWSA YCTOMUMBOrO paBHOBECUA(YTODLI MallivHa He nagana) cuna

TPeHWnA A0/DKHA PaBHATLCA CUJIE TAXKECTU: F2=mg, nnn kF1=mg.

LleHTpobexxHas cuna Fl=mRw?, rae R - paguyc LnavHApa, a W - YrioBas CKopoCTb,
paBHas OTHOLLEHWIO JIMHEMHOM CKOPOCTM MaLUMHbI K pagunycy.
Monyuyaem ypaBHeHWe:

v
kmR(—)? =
m (R] mg

_gR _98m/c*10wm

=0,16=0,2
e (25 m/c)?

29  HavanbHOe COCTOAHME CUCTEMbI COAEPXMT TpU dasbl - BOAY, e 1 nap. 3HauuT,
KOHeYHOe COCTOAHME MOXET CoAepXKaThb:
t=0°C
a) lea v BOAY Npun
0°C=t=100°C

t=100°C

6) Bogy npu

B) Bogy v nap npwu
MpesnonoXKuM, UTO peanrsyeTca NPOMEXYTOUHbIN cyyali (6). Toraa ypaBHeHVe
Tennosoro 6anaHca nMeeT BUA:

Am_+e (m +m)t—ty)—m_ +c,m_(t—t)=0
rae tp=0C - Temnepatypa nnaenennsa abaa, t,=100C - TemnepaTtypa KOHAEHCaL MM napa.
Monyyaem, C yueTOM paBeHCTBa MacC BOAbI U Mnapa:

. (m,+mgty+mt, . rm, —Am

"'T p—
m,+mg+m, cglm,+m,+m,)
2ty+t,  r—A
= L4+~ =189,7°C
3 3c

g

ﬂonyquan?l pe3ynbTat NO3BOAAET CAENATb BbIBOA, UTO NpPeano/ioXKeHne O KOHEYHOM
COCTOSIHNN BblN0 HenpaBWibHbIM, N YpaBHEHUE, COCTaBlIeHHOe AJia Cly4dan 6) npuBeno K
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30

31

6eccmbicneHHoMy oTBeTy. OfHaKo To, UTO TeMnepatypa noayumnnacs 6onbue 100C,
MO3BOASAET CAENaTh BbIBOA, YUTO B KOHEYHOM COCTOAHWUM MMEETCs Nap B TEMNJIOBOM
paBHoBecun ¢ Bogow npu 100C (cnyyaid B). ITO 1 €CTb OTBET 3a4auu:

t=100°C

dneKTpuYeckunii Tok Yepes nocaeAoBaTeslbHO BKItOUeHHble Ry 1 C He naeb, mosTomy
Hanps>XeHUs Ha KOHAEeHcaTope 1 pe3unctope Ry 04MHaKOBbI 1 PaBHbI:

U=IR,, U=Ed, rge E - Hanps>keHHOCTb NoAs B KOHAeHcaTope. OTctoga:
_ R,

E
CornacHo 3akoHy Oma:

d

£
f:
r+R,

Otkygna
£R,
(R, +rE

d=103m=1mMm

Cuna Toka BO BCeli MoCnes0BaTeNbHO Lieny ogMHakoBa. Toraa nosesHas MOLLHOCTb,
BblAeNsemMas Ha Harpyske conpoTueaeHmemM R,, ByaeT paBHa:

P,=I’R,;

MoLLHOCTb, NOTpebisieMas BCel Lienbto, MELOLLeV MOJIHOe COMPOTUB/IEHNE, PaBHOE
CyMMe COMPOTMBAEHWI Harpy3Ku, MPOBOAOB ¥ BHYTPEHHErO COMPOTUBAEHUS
reHepatopa, byaeT paBHa:

P=I2(Ry+R,+r).

KoadduLmeHToM NonesHoro AeicTBus Ha3blBakoT OTHOLLEHWE MONE3HOW MOLLHOCTH K
3aTpayeHHon:

IR, R,
n: =
!2(R1+Fc‘2+r] Ri+Ry+r

OTKyZa MCKOMOe COMPOTUB/IEHME Harpy3Ku:

_0,95(400 Onr+100 Om)
1-0,95

R2 = %(RH +F)

=9500 Om

060 BCex HETOYHOCTAX NULINTE Ha NOYTY (C yKa3aHWeM HOMepa BapuaHTa 1 3asaHus):
gregory@neznaika.pro

WcrouHuk: http://neznaika.pro/test/physics/977-variant-9.html
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