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1. (6 6an10B) JIBa OAMHAKOBBIX MAJICHHKUX IIAPUKA JBMKYTCS BIOJb OJHON
BepTukanu. [lepBblii IMIapuK MNOAOPOIIEH C MOBEPXHOCTH 3€MJIM C HA4YaJIbHOU
CKOpPOCTBIO Vo, BTOPOH IIapUK OJHOBPEMEHHO C 3allyCKOM IE€PBOro OpOLIEH BHU3 C
HayaJbHOW CKOpPOCTBIO U ¢ BbICOThI H. B Touke BcTpeun MpOMCXOAUT aOCONIOTHO
ynpyruit yaap. Onpenenute, Ha Kakoil BRICOTE OYJIeT HaXOIUThCS BTOPOH MAPHK B TOT
MOMEHT BPEMEHH, KOTJa IEPBBIM MAapHK ynajeT Ha 3emnto? CuuTaiTe, 4To

Vo> 9gH >u,
r7e § — yCKOpeHHe CBOOOHOTO MaICHHS.

Bo3moxkHoe peuienue. 3anuiineM ypaBHEHUS JIJIsl IEPBOTO M BTOPOTO IIAPUKOB
JUISL ABMOKEHHUS 10 COYIapCHHUS:
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3nmeck h; — BBICOTA, HA KOTOPOHM CTOJKHYJUCH IIAPUKH, Ti — BPEMs IOJIETa
IIAPUKOB JI0 CTOJIKHOBEHHS, § — YCKOpPEHHUE CBOOOIHOTO NafeHus. 13 aTux ypaBHeHMi
CIENYET, YTO
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Ha »Toii BeIcOTE IMPpOCKINHU CKOpOCTCﬁ apruKOB OMPCACIIAOTCA KaK
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CoynapeHue mapuKoB a0COJIFOTHO YIPYTroe, MO3TOMY MPOEKIIMH UX CKOPOCTEMN
MOCJIe COyAAapeHUs MO 3aKOHAM COXPAHEHHS UMITYJIbCa U MEXaHUYECKOW IHEPTUu C
y4€TOM PaBEHCTBA MACC IIAPUKOB OIMPEEISIOTCS KaK
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Monyib CKOPOCTH MEPBOTO MIAPHKA Y MOBEPXHOCTH PACCUUTHIBAETCSA MO 3aKOHY

COXpaHCHUA MEXaHMYECKOU OHCPITUU U 6yz:eT PaBCH

Vii =+u?®+2gH.

BpCMH IMoJICTa IICPBOro maApvKa OT TOYKH COYyAApCHUA 10 ITOBCPXHOCTHU

ONPENEISACTCSA U3 YPABHEHUS
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HOI[CTaBI/IB B 3TO YPAaBHCHHUC PACCUUTAHHLBIC PAHCC 3JICMCHTEI, IIOJIYYHNM:
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Kpumepuu oyenuganusn
BbinoJsiHenune bana
YyacTHUK HE NpuUCTynan K 3aJaHUuI0 WM BBIIOJIHWI €ro C 0
CaMOro HavaJia HEBEPHO
3anucaHo BbIPAXKEHHUE JIJIsl BBICOTHI CTOJKHOBEHHSI IIIAPUKOB 1
3anucaHo BbIpRXEHHE MJIi CKOPOCTEM IIapUKOB IMOCIHE 2
CTOJIKHOBEHUSI
3anucaHo BBIPAKEHUE JJIs1 pACUETa BPEMEHHU IOJIETA 1
3anucaHO BBIpaKEHUE Ui pacyeTa [IJs BBICOTBI BTOPOTO 1
iapuka
[IpousBeneHsl HEOOXOAMMBIE MPEOOpPa3OBaHUA U  TMOJIY4YEH 1
OKOHYATEJIbHBIA OTBET
Bcero 6aJ110B 6

2. (4 6anna) Kybuueckuit 6ak ¢ )KeCTKMMHU CTEHKaMH, JJIMHa pedpa
KOTOpPOTO cocTaBimsieT & = 1 M, pasaensercs TOHKUM JIETKHM
HeZehOPMUPYEMBIM  TIOPIIHEM, TIEPEMEIIAIOIMIUMCS B BEPTUKATHHOM
HampaBieHUn 0e3 TpeHus. llepBoHadanbHO OaK MOITHOCTBHIO 3aIOJIHEH

Bogoil maccoi M = 1000 kr. Kakyro Maccy HEOHa HY)KHO 3aKadyaTh B

IPOCTPAHCTBO TMOJ TMOPIIHEM, YTOOBI TMOPIIEHb CIBUHYJICS Ha PACCTOSHUE
Ah =0,5mM? TemnepaTypsl HEOHa W BOJIBI OJMHAKOBBI, IOCTOSHHBI H pPaBHBI
t = 32 °C. Monspnas macca HeoHa (L = 20 1/MOJb, 3HAUYCHHUSI YHUBEPCATHHOM Ta30BOM
noctostHHOM R = 8,31 Jx/(K-Monb), yckopeHus: cBoboHoro najgenus g = 10 m/c?,
CxumaeMoCTh BOJABI (OTHOCHUTEIBHOE H3MEHEHHE O0bheMa MPH H30TEPMHUECKOM

yBEIIMYEHHH JaBieHus) cocrasuser € = 5-1072° [Ta™,



Bo3mozkHoe pemecHuc. HpI/I ABUKCHUN TOPIONHA OTHOCHUTCIBHOC M3MCHCHHUC
o0BbeMa COCTaBIISICT
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HO OKOHYAaHHWH 3aII0OJJHEHHU A HCOHOM HpOCTpaHCTBa o1 HOpHIHeM JABJICHUEC TaM
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Bocnosnp3oBaBmuchk ypaBHeHueM Kianeilipona — Mengaeneesa, Ui Macchl
HCOHa HOquI/IM:
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Kpumepuu oyenueanusn

BbinosiHeHue bann
VY4YacTHUK HE NPUCTYyNaT K 3aJaHUI0 WU BBIIOJHUI €ro ¢ 0
CaMoOro HayaJia HeBEpHO
[TonydeHo BbIpaxKeHue JJIsi OTHOCUTEIBLHOTO U3MEHEHHUs 00beMa
[TosryyeHo BhIpaK€HUE JJ1s1 IaBJICHUS
[TonyyeH oTBET B 00IIIEM BUJIE
[TosrydeH OKOHYATEIBHBIM OTBET B BUJIC YK CIIA

Bcero 0amioB

N e L

3. (6 6annoB) B ropu3oHTAIILHOM HEIOJBM)KHOM IMJIMHAPUYECKOM COCY/IE,
3aKpBITOM MOPIIHEM, HAXOAUTCA UACAIbHBIN ra3. ['a3 HarpeBaroT, Py 3TOM MOPIIEHb
JIBUTAETCSI W3 COCTOSIHUSI TMOKOSI PAaBHOYCKOPEHHO C yckopeHueMm a. KonmuecTtBo
TEIJIOTHI, COOOIIIEHHOE Ta3y 3a MPOMEXYTOK BpeMeHH T, paBHO Q. Omnpenenure maccy
nopiuHs. MossipHasi TENJI0€MKOCTh Ta3a B MPoIlecce IPU MOCTOSIHHOM 00beME paBHA
Cuv. TermIoeMKoCTbIO cocyna U NOpIIHs npeHeOpedb. C BHEIMIHEH CTOPOHBI IMOPIIHS
BaKyyM.

Bo3moskHoe pemenue. [1ockoibKy MOpIIEHb ABHXKETCA PABHOYCKOPEHHO, TO
npoliecc n300apHbIid. B COOTBETCTBMY ¢ IEPBBIM HAYAJIOM TEPMOJAMHAMUKU

Q = pAV + v,y AT
B cootBetrcTBHHU ¢ ypaBHeHHeM Kitaneiipona-Menaeneesa
pAV = vRAT



[To TeopeMe 00 M3MEHEHUN KHHETUYECKON IHEPTUU
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B oxoHuatenbHOM opme mosrydaem
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Kpumepuu oyenueanusn
Bninoanenue Bbaan
Y4YacTHUK HE NPUCTYyNAI K 3aJaHUI0 WM BBIIOJHUI €ro ¢ 0

CaMOro HavyaJila HEBEPHO

3anucaHo BbIpaXXEHHUE JIJIsl IEPBOr0 Havajla TEPMOJUHAMUKHU
3anncaHo ypaBHeHue Knaneiipona — MeHieneeBa

3anucaHa TeopeMa 00 I3BMEHEHUH KHHETUYECKON YHEPTUU
[IpousBenenbl HeoOXOauMbIE TpeoOpa3oBaHUs, IMOJyYeH
OKOHYATEIbHBIA OTBET
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4. (4 6anma) [Tpu 1BYOKEHUH B BO3IyXE HA MY ICUCTBYET CHJIA CONIPOTHBIICHUS,
OpOINOpLMOHANbHAA ~ KBaApaTy CcKopocTh. HenocpencTBeHHO mepen  yaapoMm
BOJIEMOOIMCTAa MSY JIET€Nl TFOPU30HTAIBHO co ckopocthio Vi. Ilocie ymapa msiu
MoJIeTeNT BEPTUKAIBHO BBEPX C CKOPOCThIO Vz M yckopenuem ap. Ompenenurte
YCKOpPEHHUE Msiya HEMOCPEACTBEHHO MEPE]] yIapOM.

Bo3mo:xxHOe pemieHue. 3anuuieM YpPaBHEHUE CBA3U YCKOPEHHUS Msda M €r0
CKOPOCTH B TOPU30HTAJIbHOM JBUKCHHH:
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3nech F1 — cuma comportuBieHus, M — macca Ms4a, K — Ko3pUIMEeHT
nponopuroHanbHocTH. [lociie yaapa mMs4 moJietesl BBEPX, Ha HETO JEUCTBYIOT CHJIbI
TSOKECTU M CONPOTHUBIICHHUS, HalpaBiieHHble BHU3. Ero yckopenue mpu 3Tom Oyjaer
paBHO
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Kpumepuu oyenusanusn
Boinosinenune bana
YYacTHUK HE MPUCTyHal K 3aJaHUI0 WM BBITOJTHWI €ro C 0
caMoro HayaJjia HEeBEpHO
3amucaHO BBIPAKECHUE JII YCKOPECHHsS] B TOPH3OHTAIHHOM 1
M0JIETE
3anucaHo BhIpaKEHHUE JIJIsl YCKOPEHUsI B BEPTHUKAIBLHOM TOJIETE 1
[Tpon3BeneHb HEOOXOUMBIE MPEOOPA3OBAHNS M MTOTYUYEH OTBET 2
Bcero 6a/u10B 4

5. (6 6ans0B) B xomoaunbHON MamivHe, paboTaromieil mo 0OpaTHOMY ITUKITY
Kapho, B kauecTBe X0J0UIbHUKA UCIOIB3yeTCs Boja npu T = 273 K, a B kauecTBe
HarpeBatesnst — Boaa npu T, = 373 K. CKoJabKO BOJABI HYKHO NPEBPATUTH B Nap B
HarpesaTesie, 4ToObl 3aMOPO3UTh M = 2 KT BOJbI B XOJIOJMIbHUKE? Y AeNbHAs TEII0Ta

nuapiaeHus npaa A = 3,35:-10° JIx/kr, yAenbHas TEIjoTa MapooOpa3oBaHUsl BOJIBI
r=2,26 MJIx/kr.

Bo3moxkHoe pemieHue. YrtoObI HUCIIApUTh BOAY, HAAO0 3aTPATHUTh KOJIMYCCTBO
TCIIJIOTHI

Q,=rm'.

HpI/I 3aMCP3aHNH BBIACIIACTCA KOJIUUCCTBO TCIIJIOTHI.

Q, = Am.

XonoauiabHas MalMHa padoTaer no uukiny KapHo, moaromy

@l=10:) _ %

Q1| T.

Torna

, T.Am

m = Tr = 0,405 kr.

Omeem: m' = idm _ 0,405 kr.

Tyr



Kpumepuu oyenueanusn

BbpinosiHeHue bann
YyacTHUK HE MNPUCTYNAT K 3aJaHUI0 WM BBIIOJHWI €ro ¢ 0
CaMoro Hauajia HEBEpHO
3anucaHbl BRIPXKEHUS JISI KOJIMUECTB TEIUIOTHI (1o 1 6ainy 3a 2
KaXXJ10€)
3anucaHo BbIpAXKEHUE JIJIsl CBSI3U KOJIMUECTB TEMJIOThI 2
[IpousBenenbl HeoOXoAMMble MpeoOpa3OBaHMs, MOJYYEH 2
OKOHYATEJILHBIM OTBET

Bcero 6a.110B 6

6. (4 6anaa) 3a cobuparomieil TOHKOW JuH30M guamerpoM D B ee (dokyce
MIEPIICHIUKYJISIPHO €€ ONTHUYECKON OCH PacloJIOKEH IJIOCKUU dKpaH. [lepen nmuH301
Ha TJAaBHOM ONTHYECKON ocu Ha paccrossaud O OT JMH3BI OoybiieM (HOKYCHOTO
IIOMEIIEH TOYEYHBI UCTOYHUK CBETA. J[MaMeTp CBETOBOTO MATHA Ha SKpaHe paBeH D',

Omnpenenure (HOKYCHOE pacCTOSHUE JIMH3BI.

Bo3mokHoe pemenue. PaccMoTpuMm yeprex. Yurewm,
gto D = 2r, D' = 2r. U3 wueprexa wu3 mnoaodus
TPEYTOJIbHUKOB, OOpa30BaHHBIX JIydOM ¢ TJIABHOM U
noO0YHOU OCSIMHU, BUITHO, YTO
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Omeem: F = 5 -

Kpumepuu oyenusanusn

Bninmoanenue

baan

YyacTHUK HE IMpUCTyIaJl K 3aJdHWUI0 HWJIW BBIIOJIHUI €TI0 C
CaMOro Hadajia HCBCPHO

[TocTpoen yepTex

PaccMmoTpensl mogo0HbIe TPEYTOIbHUKH

[Tpon3BeieHb HEOOXOUMBIE MPEOOPA3OBAHMS M MTOTYUYEH OTBET

Bcero 0asi10B
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