MyHMUMNAABHBINA 3TAI
Bcepoccuiickoii oiuMnuaabl MKOJIbLHUKOB
no ¢pusnke. 2025-2026 yueOHbIii roa. 9 kaacc.
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3amauya 1. CTtyneHbku A

MarepuanbHas Touka IBUKETCSA BAOIb npsamoit Ox. Jlan rpaduk 3aBucumoctn 4

IPOEKIMH €€ YCKOPEHHUS OT MPOEKIIUU CKOPOCTH Ha 3Ty € 0Ch. CKOJIBKO 3 -

CEKyHJ BCEro JBHUrajgach Touka? Yemy paBeH MPOUIEHHBIH €10 MyTh 3a BCE 2 5—1
L

BpEeMsI JIBHOKCHUS ? 1

3anaua 2. Tpu cocrosiHusA

B cocyn ¢ HerepMeTuHON KPBIIIKON OpOCHIIN KyOuK JibJila Maccoi 24 T M HAIWIIA CIIUPT 00bEMOM
Vempra = 250 M. HauanbHas Temnepatypa cnupta paBHa t; = 1°C, a HauanbpHas TemMnepatypa jbjaa
paBHa t; = -20°C. Kakas Temneparypa OyaeT JOCTUTHYTa IPU YCTAHOBJICHUU TEIUIOBOTO PABHOBECHSI?
OTBeT gaiTe B Irpaaycax, OKPYIJIUB JI0 LETbIX.

B MoMeHT ycTaHOBIIEHHS TETJIOBOTO PABHOBECHS B COCY/I€ BKJIIOUMIIM BHEIIHUI HarpeBaTelib
MouHOCThIO P = 500 BT. CKoJIbKO BpeMEeHU MPOIET C MOMEHTA BKIIFOUECHUS HArpeBaTellsl MPexk/Ie,
YeM BCE€ BEIIECTBA B COCYyA€ NOCTUTHYT tx = 90°C? OtBeT AaiiTe B MUHYyTax.

Jlonoanumensnule ceedenus:

IJIOTHOCTB CIIUPTA Pempr = $00 KI/MS, yIe/IbHAS TEMUIOTA IIABICHUS JIbJAA Anen = 340 KJK/KT, yaeabHas
TeII0Ta mapooodpazoBanus crupTa Lempr = 850 kJ[X/KT, yaenbHBIE TETUIOEMKOCTH: CITUPTA Cenupr =
2400 JIx/(xr°C). BOIBI Crona = 4200 Ix/(xr°C), mbaa Cuex = 2110 Ix/(xr°C).

N3BecTHO, 4TO crupT ucnapsaercs npu tucncmmpra = 80°C, a Boza ucnapsercs 0pH tucn.soms = 100°C.
TermooOMeHOM MEXly CTEHKaMU COCyJla M BHEIIIHEH Cpeloil mpeHeOpeyb, JHEPTus UAET TOJIBKO Ha
HarpeB BellecTB B cocyie. CMemMrBaHuEM BEIIECTB TPEHEOPEUb.

3agaua 3. bJiokm.

B cucteme n3 HeBeCOMBIX OJIOKOB Ha HEPACTSHDKUMBIX HUTSIX BUCST TPH Ipy3a ¢ MaccaMu My, Mz, Ma.
['py3sl uMerOT GpopMy LMIMHAPA U OAUHAKOBBIA 00BEM. CHcTeMa MOXKET HaXOAUTHCS B PABHOBECUH B
NBYX ciaydasx. B mepBoM cityuae rpy3sl ¢ MaccaMu M1 U M2 HOTPY’KEHBI B )KUKOCTh Ha MOJOBUHY
cBoero o0béma. Bo BTOpoM ciydae rpy3 ¢ Maccoid M3 0Ka3alics MOrpy>KeHHbIM Ha OJIHY LIECTYIO YacTh
cBoero oowéma. Haiiaure, Ha kakue yactu 00bEMa ObLIN MOTPY>KEHBI OCTAIbHBIE IPY3bl BO BTOPOM
ciIyyae.
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3anaua 4. dcradera Ha pexe.
Ha Gepery crout KnuHOOTIEpATOP, KOTOPBIH MPH ABMKEHUHU OT cTapTa (A) HaAXOIUTCS HAIIPOTHB

wioBna (IT) B peke (K). KoHTponbHbIE TOUKH HAXOAATCS HA OJJMHAKOBOM PACCTOSHUM TaK, Kak
MOKa3aHo Ha pucyHKe. C KakoW MO MOIYJIO CKOPOCTBIO IUIBUI TUIOBEL OTHOCHUTEIBHO BOJBI,
paccrostare Mexay guaxkamu AB=BC=CD=DE=500 m, mupuna pexu 400 m. [Ipu nuxeHun
10 TCUYCHUIO KWHOOTEepaTop UAET co cKopocThio 3 kM/4. Koraa rmosen moribut oopatho (I11),
KHHOOTIEPATOP PEIIMI MTOMEHITh PaKypc M pemui ObITh HAPOTHUB TUIOBHA BAOIH peku (K1) u
JIBUTAThCSI ¢ TOM k€ CO CKOpOCThiO 3 km/d. IlmoBerr miabIBET ¢ OAHOM M TOM K€ MO MOJIYJIIO
CKOPOCTBIO OTHOCHUTEJIBHO BOJBI M YETKO B HAIPABICHUM CIEAYIOUIEH KOHTPOJBHOM TOYKH
OTHOCHUTENIbHO Oepera. B 00a HampaBlieHHs] CKOPOCTh IJIOBI[a OTHOCUTEIBLHO BOJBI IO MOIYJIO

HE MCHACTCHI.
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3apaya 5. OaMHAKOBBIE PE3UCTOPBI.
V¥ mixonpHuka Camm ecth N OJMHAKOBBIX PE3UCTOPOB CONPOTUBIIEHUEM

n HMTVK

R kaxnerii. Carra coOpat U3 HUX TaKyro IENOUKY: 7 pe3UCTOPOB OH —%}_ """" _!%}—
COEJIMHUJI MOCTIE0BATEIBHO, & BCE OCTAJIbHBIE MPUCOETUHUT 2 1 | 4
napajuieabHo K HUM. Camia ¢ HOMOILBIO OMMETPa U3MEpPHUJI 3aBUCUMOCTh R =
o011ero conpoTUBIEHUS Rogy IIEMOYKH OT YKCIIa MOCIeI0BATEIHHO L] i
COCAMHEHHBIX PE3UCTOPOB, MOIYUYUBIIAACST 3aBUCUMOCTh TPUBE/ICHA B : i 1
L 3

Ta0JINLIE HUXKE.

n 2 3 1 ) 6 7
Rogm, OM | 94| 109 [ 128|154 | 19,2 | 25,5 | 3
3anummure GopMyITy JUIsl COMPOTUBIICHUS LIETIOUKH Rogu, BBIPA3UB €0 U€pe3 CIASAYIOUINE TapaMeTphl:
CONPOTHUBIJIEHUE OJTHOTO pe3ucTopa R, uncio coeIMHEHHBIX MOCIEA0BATEIBHO PE3UCTOPOB # U MOJTHOE
ymciio pe3uctopos N.

[Tepenumute 3Ty Gopmyiy B Buae Y = N - RX, /1 4ero onpenenuTe BETUIUHBI X U ).
[TocTpoiiTe 3aBUCUMOCTH )(X) HAa UMEIOIIEMCS JINCTKE B KJIETKY U IpauecKu onpeneanuTe 3HAaYCHUS
CONPOTHUBJICHUS OJTHOTO pe3urcTopa R u monHoro uncna peauctopos N.
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