10 kaacce
Bapmuanr 1

1. (6 6amnoB) JIBa 0JMHAKOBBIX MAJICHBKUX MIAPHKA JBHXKYTCS BIOJb OJIHOM
BepTuKanu. [lepBelii MmapuKk MOAOPOIIEH C TOBEPXHOCTH 3eMJIM C HayaJIbHOU
CKOPOCTHIO Vo, BTOPOI IApUK OJHOBPEMEHHO C 3aITyCKOM MEPBOT0 MOAOPOILIEH BBEPX
C HAYaJIbHOW CKOPOCTHIO U ¢ BbICOTHI H. B Touke BcTpeun mpoucxoauT abCOIOTHO
ynpyruid yaap. Onpenenurte Bpems MoJIeTa MEPBOTO MIApUKa OT CTOJKHOBEHUS 10
najgeHus Ha 3emiro. CunTaiite, 4To

Vo> gH >u,
r7ie § — yCKOpeHue CBOOOHOTO MaICHHUS.

Bo3Mo:xHOe pemieHue. 3anMuieM ypaBHEHUS ISl IEPBOTO U BTOPOIO IAPUKOB
JUISl ABVMKEHHUS 10 COyNApEHMUS:
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3nech h; — BbICOTa, HA KOTOPOW CTOJKHYJHUCH IAPUKH, T1 — BpPeMs IOJeTa
IIAPUKOB JI0 CTOJIKHOBEHUS, § — YCKOpPEHUE CBOOOIHOTO TafieHust. M3 3Tux ypaBHeHUIN
CJIeyeT, YTO
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BricoTa, Ha KOTOPOW CTOJIKHYJIMCH IIAPUKH, PABHA
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Ha 3701 BBICOTE NPOEKLIUU CKOPOCTEN IIAPUKOB ONPEAEIISIOTCS KaK
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CoynapeHue IIapuKOB aOCOJIOTHO YMPYroe, MO3TOMY MPOEKILHUsS CKOPOCTU
NEepBOro IIapHKa TIOCIAE COyIapeHusi IO 3aKOHAM COXPAaHEHHs HUMIlyjJbca U
MEXaHUYECKON PHEPTUM C YUETOM PaBEHCTBA MACC IIAPUKOB OMPEACIISIETCS KaK
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Monyiab CKOPOCTH MEPBOTO MIAPHKA Y MOBEPXHOCTH PACCUUTHIBAETCA MO 3aKOHY
COXPAaHEHHUs MEXaHUUYECKOM 3Hepruu u OyAeT paBeH
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11 =u?+2gH.

BpeMH IMoJICTa IICPBOro miapvKa OT TOYKH COYyAApCHUA 10 ITOBCPXHOCTH
OIIPCACIIACTCA N3 YPABHCHUA
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HOI[CTaBI/IB B 3TO YPpaBHCHUC PACCUUTAHHBIC PAHCC 3JICMCHTEI, ITOJIYUYHUM:
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Kpumepuu oyenusanusn
BoinosiHenune bana
YyacTHUK HE MOpPUCTYNal K 3aJaHUI0 WM BBIIOJHWI €ro C 0
caMoro HayaJjia HEBEpHO
3anucaHo BbIpAXEHUE JIJIsl BBICOTHI CTOJKHOBEHHUSI IIIAPUKOB 2
3anucaHo BBIpAXKEHUE MJII CKOPOCTH IEPBOr0 IIApUKa IMOCTe 2
CTOJIKHOBEHUSI
3anucaHo BbIpaXXEHUE JIJIsl pacyeTa BpEMEHH MOJIEeTa 1
[IpousBeneHbl HEOOXOMUMEBIE TMPEeoOpa3oBaHUs W TOJTYYCH 1
OKOHYATEJbHBII OTBET
Bcero 6aJi10B 6

2. (4 6anaa) KyOuyeckuii 0ak ¢ )KeCTKUMU CTEHKaMU, JUIMHA

pebpa KoToporo coctapisieT & = 1 M, paziensieTcsi TOHKUM JIETKUM
HeZehOpPMUPYEMBIM TTOPIIHEM, TIEPEMEIIAIONTUMCS B BEPTUKATHHOM
HampaBieHun Oe3 TpeHus. llepBoHauanbHO ©OaK MOJTHOCTBHIO
3anosiHeH Bojgou Maccod M = 1000 kr. Kakyto Maccy renust Hy»KHO
3aKayaTh B MPOCTPAHCTBO HAJ TMOPIIHEM, YTOObI MOPIICHb

cnBuHYIICS Ha paccrosiHue Ah = 1 mm? TemnepaTypsl Tenust 1 BOABI
OJIMHAKOBBI, MOCTOSIHHBI U paBHbl t = 27 °C. MonspHas macca renus | = 4 r/MOJb,
3HaYeHUE YHUBEPCAIbHOM razoBoii moctossHHOU R = 8,31 J[x/(K-Moib). C:kumMaeMoCTh
BOAbl (OTHOCUTEIBHOE HW3MEHEHHE O0beMa IpPU H30TEPMHUYECKOM YBEIUUECHHH
nasnenus) cocrasiser € = 5-101° ITa™.

Bo3moxkHoe pemenue. [Ipy IBMKCHUU TOPIIHS OTHOCHTEIIBHOE W3MCHCHHUE
o0beEMA BOBI COCTABIIET
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HavanbHoe DaBiIeHHE BOJbI HA BEPXHIOI KPBILIKY OTCYTCTBYET, 10 OKOHYAHHH
3aI0JTHEHNUS TelleM POCTPAHCTBA HaJl TTOPIIHEM JABICHNE TaM COCTABHT
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Bocnons3oBaBmmcek ypaBHeHueM Knaneiipona — MeHieneeBa, 11t MacChl TENUS
MOJIYYHM:

upV'  ua(Ah)?
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Omeem: m = & ~ 3,2T
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Kpumepuu oyenueanusn
Beinoanenue Bbaan

Y4acTHUK HE NPUCTYyNAI K 3aJaHUI0 WA BBINOJHUI €ro ¢ 0

CaMoro Hayajia HEBEPHO
[TonydeHo BeIpaXeHHe JJIsI OTHOCUTEILHOTO U3MEHEHUS 00bheMa
[TonydeHo BhIpasKeHHE JJIsl IaBJICHUS
[TonydeH oTBeT B 00111€EM BU/IE
[TonydeH OKOHYATENBHBIN OTBET B BUJIC UMCIIa
Bcero 0am10B
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3. (6 6amnoB) B ropu3oHTaIbHOM HEIOABM)KHOM IMJIMHAPUYCCKOM COCY/IE,
3aKpBITOM MOPITHEM Maccoit M, Haxonutes ra3. ['a3 HarpeBaroT, IPU STOM MOPIICHD
JIBUTAETCS W3 COCTOSHHS TIOKOS PaBHOYCKOPEHHO C ycKopeHweMm a. Haiiaure
KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE Ta3y 3a MPOMEKYTOK BpeMEHHU T. BHyTpeHHss
SHEPrus OJHOTO0 MOJIA Taza MPOIOpIMOHAIbHA a0cooTHON Temmneparype U = CT.
TemmoeMKoCThIO cocyna W MOpPIIHS TNpeHeOpeub. C BHEIIHEH CTOPOHBI ITOPIIHS
BaKyyM.

Bo3mo:xkHoe pemenne. [10cKoyIbKy MOpILIEHb JBUKETCS PABHOYCKOPEHHO, TO
npoiecc u300apHbIid. B cOOTBETCTBHH € IEPBBIM HAYAJIOM TEPMOJUHAMUKH

Q = pAV + vcAT .

3aech p — gaBiieHue rasza, V — ero o0beM, v — KOJIMYECTBO BEIlleCTBA rasa.
B cootBercTBuM ¢ ypaBHeHueM Knaneipona-Menaeneesa

pAV = vRAT .
ITo Teopeme 00 U3MEHEHUH KHHETUIECKOW SHEPTUHU
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Omeem:(Q = M(ZT)Z (1 + %) .




Kpumepuu oyenueanusn

BbinoJsiHenune baja
YYyacTHUK HE MOPUCTYNAI K 3aJaHUI0 WM BBIIOJHWI €ro C 0
CaMoro HavaJia HEBEPHO
3anucaHo BbIpAKECHUE JUIsl IEPBOTO HAYAJIA TEPMOAUHAMUKHI 1
3anucano ypaBHeHue Knaneiipona — MeHieneena 1
3anucana TeopeMa 00 U3BMEHEHUH KHHETUYECKOW DHEPTUHU 2
[IpousBenensr HeoOXxoaumble MpeoOpa3oBaHMs, TMOTYYEH 2
OKOHYATEJIbHBIA OTBET

Bcero 6as10B 6

4. (4 6anna) [Ipu nBMKEHHUU B BO3IIyXe HA MY ICHCTBYET CHJIA COPOTUBIICHUS,
IIPONOPLIMOHAJIBHASA ~ KBaApaTry CKOpPOCTH. HenocpencTtBeHHO 1mepen  yaapom
BOJICHOOIMCTA MY JIETEI TOPU3OHTAIIBHO CO CKOPOCThIO V1 U ¢ yckopeHueM a;. [locne
yAapa Ms4 IOJIETENI BEPTUKAJIBHO BBEPX C CKOPOCTBIO Vo, Ompenenure yCKOpeHUe
Ms14a HEIOCPEICTBEHHO M10CIIE yAapa.

Bo3mo:xxHOe pemieHue. 3anuuieM YpPaBHEHUE CBA3U YCKOPEHHUS Ms4a M €r0

CKOpPOCTH B I'OPU30HTAJIbHOM ABUKCHUUN
F, kV?
a1 - =——.
m m

3nech F1 — cumma comporuBieHusi, M — macca Ms4a, K — Ko3hduIMeHT
nponopuuoHanbHOCTH. [locne ynapa Msd mosieTes BBEpX, HA HETO JEHCTBYIOT CHIIbI
TSKECTU U CONPOTHUBIICHUS, HalpaBieHHble BHU3. Ero yckopenue npu 3ToM Oyjaer
paBHO
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Omeem: a, = a, (V—) +g9.
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Kpumepuu ouyenueanusn
Beinosinenune bana
Y4yacTHUK HE MNpUCTyHal K 3aJaHUI0 WIM BBIIIOJIHWI €ro C 0
CaMoro HayaJjia HEBEpHO
3anucaHO BBIPAXKEHHUE Uil YCKOPEHHUS B TOPU30HTAIBHOM 1
10JIETE
3anucaHo BbIpaKEHHUE JIs1 YCKOPEHHSI B BEPTHUKAJIbHOM MOJIETE 1
[Tpou3sBenieHbl HEOOXOMMBIE MPE0OPa30BaAHUS U MOJTYUYEH OTBET 2
Bcero 0as10B 4

5. (6 6annoB) B xomonuibHOM MamuHe, paboTaromeld Mo 00paTHOMY IHKITY
Kapno, B kauecTBe X0JIOAMIBHUKA UCTIONB3YETCs Bojia npu Ty = 273 K, a B kauecTBe



HarpeBarenss — Boga mpu I, = 373 K. Ckoabko BOABI MOXHO 3aMOPO3UTH B
XOJIOUIIBHUKE, €ClIi MpeBpaTuTh B map M = 200 r Bojbl B HarpeBarene? Y aenbHas

TEIIoTa IIaBlIeHus apaa A = 3,35-10° JIk/KT, yaenbHas TEIioTa napooodpa3oBaHus
BOJEI I' = 2,26 MJIX/KT.

Bo3moxkHoe pemecHue. YtoObI HUCIIApUTh BOAY, HAAO0 3aTPATUTh KOJIMYCCTBO
TCIIJIOTHI

QL =rm.

HpI/I 3aMCP3aHNH BBIACIIACTCA KOJIMICCTBO TCIJIOTHI.

Q2 = /1ml .
XonoauiapHas MamMHa padoTaet no uukiy KapHo, mosromy
1,1 — 10, Ty
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Torna
,  TIymr
m = = 0,988 kr.
T.A
Tymr
Omeem: m' = =>— = 0,988 kr.
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Kpumepuu oyenuganusn
Brinosinenune bana
YyacTHUK HE NpuUCTynan K 3aJaHUuI0 WM BBIIOJIHWI €ro C 0
CaMoOro Hayajia HEBEpHO
3anucaHbl BEIPAKEHUS UIsI KOJIMYECTB TEIUIOTHI (o 1 Oaity 3a 2
KaXXJ10€)
3anucaHo BBIPAKEHUE JIJISL CBA3U KOJIMYECTB TEIJIOThI 2
[IpousBeneHbl  HEOOXOAMMBIE MpPeoOpa3oBaHUs, IMOJIy4YEH 2
OKOHYATEJIbHBINA OTBET
Bcero 6as710B 6

6. (4 6aama) 3a cobuparoleil TOHKOH JTMH30M ¢ (POKYCHBIM paccrosiHueM F u
nuamerpoM D B ee (dokyce nmepneHAMKYISIPHO €€ ONTHUYECKOW OCH PacCIOIOKEH
riockuid skpaH. [lepen TUH30# HA TIIaBHOM onTHYeCcKOl ocH Ha paccrosHum d > F ot
JIMH3bI TOMENIEH TOYEUYHbIA HCTOYHUK cBeTa. ONpeAenuTe JuaMeTp CBETOBOIO MsATHA
Ha JDKpaHe.

Bo3moxHoe pemenue. Paccmorpum ueprtex. U3
yepTeka U3 noJ00Ms TPeyTroJbHUKOB, 00pa30BaHHbIX JTy4YOM
W TJIaBHOM M MOOOYHOM OCSIMH, BUJHO, YTO
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Kpumepuu oyenueanusn

BoinmoJsinenue

baaa

Y4yacTHUK HeE MNpUCTymmajl K 3aJdHWUI0 HWJIW BBIIOJIHWUI €TI0 C
CaMOro Ha4daJjia HCBECPHO

[TocTpoen uepTex

PaccMmoTpeHsl mogo0HbIe TPEYTOIbHUKH

HpOI/ISBCILGHbI HCO6XOI[I/IMLIG Hp€06p330BaHI/IH U ITOJIYYCH OTBCT

Bcero 6asi10B
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