BCEPOCCHUNCKAS OJIMMIIMAA NIKOJIBHUKOB
1O ®U3UKE 2019-2020 yu. r.
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Pelienysi 1 KpUTEPUM OLICHUBAHUS

3agaua 1

JIBurascp Ha BEJIOCHUIEE IO POBHOM TOPU3OHTAIBHOW JIOPOTre BJOJb JIMHUU
aneKTponepenau, [leTs 3aMeTui1, 4To Ha IPEOAOIEHUE PACCTOSIHUS MEXAY ABYMS
coceqHUMHU cTojibamMu eMy TpeOyercs Bpemsa ti;. Korma pmopora moma BHU3
noJ ropky, Ilers cranm mpoes3xaTh paccTOsSHUE OT cTojba 10 cToj0a 3a Bpems Io.
3a kakoe Bpems tz IleTss mpoesxkan Obl pacCcTOSIHUE MEXIY JIBYMsI COCEIHUMH
cTo0aMHu, eciii Obl BCE BpeMs €Xall C MOCTOSSHHOM CKOpPOCTBIO, PAaBHOM CpelHen
CKOPOCTH CBOEIrO JBUIKEHUS II0 POBHOMY M HAKJIOHHOMY Y4acTKaM JOpOru?
[lo ropu3OoHTAIBHOMY W HAaKJIOHHOMY ydacTkam llers pBurancs OJIMHAKOBOE
BpeMsi. PaccTosHMs MeX 1y BCEMH CTOJI0AMH OMHAKOBBI.

Bo3moxHoe peumeHaue

[TycTs iviHA POBHOTO ydYacTKa JIOPOTH paBHA nS, a HAKJIOHHOTO ydacTka — msS,
IIe S — pacCTOSHUE MEXIY IBYMs COCEIHMMHU croibamu. Torma nt, = mt,.
CpeI[HHH CKOpOCTI) JABUXKCHUA 110 pOBHOMy n HaKHOHHOMy y‘—IaCTKaM I[OpOFI/I paBHa
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Ilpumeuanue. TTockOIbKY BpeMs JBHKEHHS TI0O TOPU3OHTAIILHOMY U HAaKJIIOHHOMY
ydacTKaM OJMHAKOBO, TO CPEIHSS CKOPOCTh IBMKCHHS (Ha 000X yJacTKax cpasy)
OyzneT paBHa cpeHer apumMeTHdecKoil CKOpOCTel JABUKEHUS MO ITUM y4acTKaM.
Pemenusi, B KOTOpbIX OOOCHOBAHHO HCIIONB3YETCS ATOT (PAaKT, CIEAyeT CUUTATh
MPABUILHBIMH U OIICHUBATH TTOJHBIM OAJIJIOM.

Kpurepuu olieHMBaHus
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Fbannvl, nonyuennvie 3a 6epHO 8bINOIHEHHbLE OEUCMBUSL, CYMMUPYIOMCAL.
Maxcumym 3a 3a0auy — 10 6aJ10B.
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3agaua 2

bak 3amonHAOT XUAKOCTHIO MPU MOMOIIU HIJIAHTa, MPUYEM O00BEM KHUIAKOCTH,
IIOCTYINAIOLIEN 4Yepe3 IUIAHT 3a OJHY CEKyHIy, nocrtossHeH. CocraB BeliecTBa
KUJKOCTH, TOCTynaromed B 0ak, CO BpEMEHEM HW3MEHSETCS, WM MPU HTOM
IUIOTHOCTh p COCTaBa PaBHOMEPHO BO3PACTAET IO 3aKOHY p = at, rae t — Bpems
3aMoJIHEHUS, 0. — HEKOTOpasi MOCTOSIHHASL BennunHa. Macca cofep>KuMOoro MoJIHOTO
O0aka cocraBwia M =270 kr. Yemy Obula paBHa Macca COJAEPXKHUMOro Oaka
4yepe3 TPETh BPEMEHM €r0 3ar0IHEHUS U Yepe3 MOJIOBUHY 3TOTO BpeMEHU?

Bo3moxHoe peumeHaue

Tak xak 00BEMHBIN pacxo/ KUJIKOCTH IIOCTOSIHEH, 3HAYUT, €ClIi 00bEM Oaka paBeH
6V u Bpems ero 3amnojHeHust paBHO 6t, To crycts BpeMs 2t 00bEM BenecTBa B Oake
paBeH 2V, a cnycTs BpeMs 3t 00bEM BeliecTBa paBeH 3V.

3 SaﬂaHHOﬁ 3aBUCUMOCTH INNIOTHOCTH BCIICCTBA OT BPCMCHU CIICAYCT:
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3aece m; — macca BemiecTBa cnycTs Bpems 2, m, — Macca BemecrBa CHycCTd
Bpemst 3t, a p(T) — INIOTHOCTH cOCTaBa B 0ake B MOMEHT BpeMeHH t.

Kpurepuu olieHMBaHus
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3agaua 3

Cucrema, cocrosmas u3 Teaa o0bpéMoM V, HEBeCOMOM
NPY)KUHBI JKECTKOCTBIO K M CTEpXHS C MOMEpeUHbIM
CCUCHHUEM S, YaCTHUYHO TOTPYKEHHOTO B KHUIKOCTh
IJIOTHOCTBIO p, ypaBHOBEIIEHA C IOMOIILIO JIETKOU
HEPACTSDKUMOW HUTH, TEPEeKUHYTOM dYepe3 OOk
(cMm. pucyHok). TpeHwe B ocu 0JI0OKa OTCYTCTBYET.
[logBemieHHOE K  TMPYXKHHE TEIO  MOJHOCTHIO
MOTPY’KAIOT B JKUJKOCTH IUIOTHOCTBIO 2p, W TIOCTE
ATOTO CMCTEMa BHOBb OKA3bIBAETCSl B PABHOBECHUHU.

1) Hackonbko TOC/IE YCTaHOBJICHHS HOBOTO PABHOBECHS CHCTEMbI HM3MEHUTCS
aedopmanust npy>KuHbI?

2) Hackosbko mpu 3TOM H3MEHUTCS MITyOUHA MOTPY)KEHHSI CTEPIKHS B KHIIKOCTh?
3) [Ipy KakWxX COOTHOLICHHSIX MEXIY MapamMeTpamMH Tel M KHUIKOCTEeH chcTeMa
CMOET COXPAaHHUTh PAaBHOBECHE?

Bo3Mo:xHoOe pelieHue

3anuiieM yclIOBUE PAaBHOBECHS Teja JI0 €ro MOTPY>KEHUS B )KUIKOCTh:
mg = kx,

rJie m — Macca Tena, x; — aeopmarus npy>KuHbl.
YcnoBue paBHOBECHS Tea MOCIIE €ro MOTPYKEHUS B )KUJIKOCTh:

mg = kx, +2pgV.
Briunrtast 01HO ypaBHEHUE U3 IPYroro, MoJy4aeM:
2pgV

.

rae Ax — usmenenue aedopmaiuy Npy>kuHbl (MPYyKUHA MOCIE MOTPYKEHUs Teja
B JKUJIKOCTb COXXMETCH).
[lpu 5TOM MOJKHO BBIMONHATHCA ychoBue AX < X1, To ectb M > 2pV. UubiMu
CJIOBaMH, IUJIOTHOCTh Te€ja JOJDKHA ObITh OOJbIle TUIOTHOCTH JKHUJIKOCTH,
B KOTOPYIO TE€JIO MOTPY>KAIOT.
3anuuieM yCcIOBHE paBHOBECHS CTEPKHS 0 MOTPYKEHUS Tela B KUIKOCTb!

Mg = pgVy + kx4,
rne M — macca crepxkHs, V; — 00bEM MOrpyKEHHOM YaCTH CTEPKHSL.
3anuuieM yCciOBHE paBHOBECHS CTEPKHSI TIOCIIE MOTPY>KEHUS TeJa B )KUJKOCTh:

Mg = pgV, + kx,.
N3menenue riyOUHbBI MOTPYKEHUSI CTEPIKHS paBHO

_Va=Vi kAx 2V

Ah = S T pgs <

[lpu sToM monydeHHas BenudrHa AN J0KHA OBITH MEHBINE YacTH JUTHHBI
CTEpKHS, KOTOpasi BHaualie (10 MOTPYKEHUs Tela B JKUJKOCTh) BBICOBHIBAIACH
13 )KUJIKOCTH C IUNIOTHOCTBIO p.

Ax =x; —x, =
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KDI/ITeDI/II/I OLICHHWBAaHUA

TG = K1 et 1,5 6anaa
MG = KX5 F 2DGV e 1,5 6anna
Ax =22 ];gv ................................................................................................. 1 0asn
MG = pGVi F KX1 oo —————————————— 1,5 danga
MG = PGV A KX oo 1,5 6anaa
ARZ ZE2b s 1 6ama
ARZ 20 1 6ama
[IpaBUIIbHO yKa3aHbl YCIIOBHUS, IPU KOTOPBIX CIIPABEIIUBBI

noJyiydeHHble oTBeTHI (10 0,5 0aia 3a KaXA0€ YCIOBHUE), «..vvervveeruveeennne 1 6ana

bannwi, nonyuennvie 3a 6epro vinonnennvle 0eticmsusl, CyMmMupyiomcs.
Maxcumym 3a 3a0ayy — 10 6aJ10B.

3agaua 4

Tpu Tema A, B m C wumeror HavanmbHble Temmeparypsl ty =10 °C, tz =40 °C
utc =80 °C coorBercTBeHHO. ECM MpUBECTH B TEIUIOBOM KOHTAakKT Tela A U B,
TO TIOCTIE€ YCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS HUX TeMIlepaTypa OKaKeTcs
paBHo#t 143 =20 °C. Ecnu mpuBectn B TemioBol KOHTaKT Tena C u B, To mocrne
YCTAaHOBIICHUS TEIJIOBOTO pPAaBHOBECHS HUX TEMIIEpaTypa CTaHET paBHOM
tcsg = 60 °C. Omnpenenute, Kakas TeMmIlepaTypa YCTaHOBHUTCS, €CIU: a) MPUBECTH
B TEIJIOBOM KOHTAKT Tena A u C; 0) NpUBECTH B TEIJIOBOM KOHTAKT BCE TPH TeJa.

Bo3moxHoe peumecHaue

Ilycts C,, Cp, C; — ynenbHblE TermmoéMKocTH Ten A, B mu C COOTBETCTBEHHO,
amy, mg, M — MacCchl ATHX TeJ. 3alulleM YypaBHEHHE TEIJIOBOTO OanaHca
MpU KOHTaKTE Tell A u B:
Cama(tap — ta) = Cgmp(ts — tap).
3anuiieM ypaBHEHHE TEIIOBOTO OanaHca npu KoHtakre ten C u B:
Cemg(tcs — tg) = Ceme(tc — teg) = Cpmp = Ceme.
W3 3Tux ABYX ypaBHEHUN MOKHO IOJIYYUTH CIEAYIOIIEE COOTHOLICHUE:
Come(te — tep)

Camy(typ — ty) = (tg —tag) = Cymy =2Cc.m.

(tcp — tg)
a) 3anuineM ypaBHEHHE TEIIOBOTO OanaHca mpu KoHTakTe Ten A u C:
Camatac — ta) = Come(te — tae) = tae =4 ~ 333°C,

rae tyc — ycraHoBuBIIasicsa temneparypa ten A u C.

0) 3anuiieM ypaBHEHHUE TEIUIOBOTO OanaHca rmpu KoHTakTe ten A, B u C:.
Cama(tapc — ta) + Cgmp(tapc — tg) + Come(tapc — tc) =0,

tp+tctat
OTKyZa tapc = % = 35°C, rue typc — YCTAHOBHMBLIASCS TEMIIEpATypa Tej

A, BuC.
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Ommemum, ymo 8 npoyecce peuleHus 3a0a4u MONcem UCNOIb308aMbCs NOHAMUE
MenioémMKocmu mena (6mecmo y0envHou menioémkocmu). Qopmynvl npu 3mom
0y0ym noayuamvcs HeMHO20 Kopoye, @ Omeem, pa3yMeemcs, He U3MEeHUMCSL.

KDI/ITeDI/II/I OLICHHWBAaHUA

Camp(tag — t4) = CpMp(tg — E4B) ceeeiieeiieiie e, 1 6an
Comp(tcg — tg) = Como(te — TEB) vvvveeiee ettt 1 6ana
Cama(tac — ta) = Comolte — Eac) ooveeiiie e 1 6aun
EAC R 33,3°%C ittt e e e et e e e r 3 daja
Camy(tapc — ta) + Comp(tage — tg) + Come(tape — tc) = Ouvvevreecereereenen, 2 ba1a
EABE = 35°C 1ottt a e 2 0aq1a

Ilpumeuanue. JlomycTuMo, €clii B XOJE€ PEIICHUS Pa3HOCTH TEMIEpaTyp
BBIYMCIISIFOTCSL U Cpa3y IMOJACTABIIAIOTCS B BBIPAKEHUS B BUAE YHCEN, a BMECTO
YIIETBHBIX TEIIOEMKOCTEHN B hopMysIaxX MCIOIb3YIOTCS TEIIIOEMKOCTH TET.

Fbannvl, nonyuenuvie 3a 6epHO 8bINOIHEHHbLE OEUCMBUSL, CYMMUPYIOMCAL.
Maxcumym 3a 3a0auy — 10 6anJ10B.

Bcero 3a padory — 40 6as710B.
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