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Bcepoccuiickas onMMnmaga WKoAbHUKOB Mo dusmnke Ycnosus

3apayal WMnynbCHOe ycKopeHue

YacTuia ABUraaach B IVIoCKOCTU Oy B MTONOKUTETBHOM HallpaBJIeHUY OCU & C IIOCTOSIHHOM CKOPO-
CThI0, NTapasieNnbHOoM ocK x. B MoOMeHT BpeMeHM ¢ = () Ha HE€ Havasia AeiiCTBOBATh [IepeMeHHasi CUJIa,
KOTOpas JeXUT B TIOCKOCTU Oxy. [leficTBIe 3TOM CUIbI IPUBEIO K BO3SHMKHOBEHUIO YCKOPEHUS, KO-
TOpOe MepruoANYecKM U3MEHSIJIO CBOE HarpaBieHue. Moay/ib yckopeHust ipu ¢ = () 6bL71 paBeH a U
yepes KaXkIblii TPOMEKYTOK BpeMeHU 27 yMeHbIIascs B 2 pa3a. Ha pucyHKe nmpeacTaBiieHbl rpadu-
KV 3aBUCMMOCTHU IIPOEKIMIt yCKOPeHMS YaCTUIIbl OT BpeMeHM 3a HeKOTOPbIi Haua/lbHbIi MHTepBa
BpEMEHMN.

Cunrtast U3BECTHBIMU a U T, OTIpeAeINTe MaKCUMA/IbHYIO ¥ MUHUMA/IbHYIO (10 MOMYJ/II0) CKOPOCTU
YACTUIIbI, KOTOPAsT ABUTAIACH IO, IeMICTBMEM 3TOW CUJIbI B TEUEHME TOITOro BpeMeHu. [Ipu sTom
CKOPOCTb YaCTUIIBI OTKJIOHSIIACH OT IIEPBOHAYAILHOTO HAIlpaBAeHUS ABVKeHMS Ha MaKCUMaIbHbIN
YTOII c.
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3apaua 2 [lpyro# ypoBeHb

ToHKas TpyOKa IUIOIIAAbIO ITOIEPEYHOrO CeueHMs S M30THYTa B BUE MepeBEPHYTOI OGYKBBHI IT (CM.
PUCYHOK). B rOpM30HTa/NIbHOM YaCTy TPYOKM HAXOAMUTCSI HEBECOMBbII ITOPIIIeHb, KOTOPbIV CBSI3aH C Jie-
BOJi CTEHKOJ IIPY>KMHO¥. B BepTUKaIbHBIX KOHIIAX TPYOKM B pABHOBECUY HAXOSITCS IBE SKUIKOCTH
B JIEBOI — KMUIKOCTb TJIOTHOCTBIO p1, @ B IPABOIl — KUIKOCTD IJIOTHOCTBIO po < pi. [Ipu 3TOM pas-
HOCTb YPOBHEN BEePXHUX TPAHUII SKUAKOCTEN B BePTUKAIbHBIX KOJE€HaxX cocTaBiseT Ah, a IpykuHa
HenmedopmupoBaHa. KosdduimeHT sk€CTKOCTH k TIPYKUHBI TTOA00paH TaKuM 06pa3oM, YTOOBI TP
no06aBIeHMM B JIEBOE KOJIEHO SKMIKOCTY IJIOTHOCTBIO p; Pa3HOCTh YPOBHE Ah BCE BpeMsI OCTaBaIach
TTOCTOSIHHOVA.

ANRRAAN
FVWWVVY 'uﬁ‘/\—l

1. Yemy paBeH KO3DIUIMEHT XKECTKOCTH k?

B neBy10 yacTh TpyOKM 06ABISIIOT 00bEM AV KUIKOCTY IVIOTHOCTBIO po, IIPU TOM BEpPXHME TPAHU-
IIbI SKUIKOCTEN B BEPTUKAIbHBIX YACTSIX OKa3bIBAIOTCS HA OMHOM YPOBHE.

2. Ompepenure, Kakoil 00beéM AV XXUAKOCTU JOOABWIN B JIEBOE KOJIEHO?

[MopiiieHb CKOMb3UT 6e3 TpeHust. JKUIKOCTb MEXIY ITOPIITHEM U CTEHKaMM COCYy/ia He MOATeKaeT U He
BbUTMBAeETCs U3 cocyma. O6bEMOM MPYKMHBI MOSKHO ITpeHeOpedb, SKUIKOCTM He CMEIINBAIOTCS U He
MepeTeKaloT B APyroe BepTUKaIbHOE KOJeHO. YCKOpeHNe CBOOOJHOTO NaJleH!sI PaBHO g.

3apaya 3 He napatb

OnuH KOHeI] HeBeCOMOTO YKeCTKOTO CTEPXKHS IJIMHOM L ¢ 3aKperIEHHBIM Ha KOHIIE MaJIEHbKUM Illa-
PUKOM MacCCOM m KacaeTCs MaCCMBHOTO KJIMHA C YIJIOM « IPU OCHOBAaHUM (CM. PUCYHOK). [pyroit
KOHeI] CTePyKHS IIapHUPHO 3aKpeIUIEH B Touke O. CUCTEMY yAepsKMBAIOT B HEKOTOPOM IOJIOXKEHWH,
a 3aTeM OTITyCKalT. B MOMEHT, KOr[ia CTep>keHb TOPU30HTAaJIeH, IIapPUK OTPbIBAETCS OT KJIMHA.

OnpenenMTe CKOPOCTb v KJIMHA B 3TOT MOMEHT.

VCKODEHI/IG CBO60,H,HOI‘O InageHus g CUMTAalTe U3BECTHBIM. TpeHI/IH B CUCTeMe HeT.
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3apaua 4 TennoBoM LMKAN

9kcriepumeHTaTOP [MIOK MOCTABWII HA TA30BYIO TUITUTY KaCTPIOJIO C BOJO. Bosja MMeeT Hen3BeCTHbIE
HauajabHble Maccy M ¥ TeMriepaTypy t1. HeHagonro oTBaEKIIMCh, OH 0GHAPYKIII, UTO 60JIbINAs YaCTh
BOJIbI Y3Ke BbIKMITe/Ia. [JIF0K 0CO3HAJI, YTO IIPOIIECC HarpeBaHMs Hy>KHOT'O KOJIMYECTBA BObI ITPUIETCS
HauMHATh CHavaia. OH BBIKTIOUWI TUIUTY, ¥ C HEOOIbIIMM MTOCTOSTHHBIM MaCCOBBIM PACXOMIOM i CTaJ
IOMMBATh B KACTPIOIO XOJOLHYI0 BOAY TeMIiepaTypoii ty = 20 °C. Korma macca Bozbl B KacTpIObKe
CTaJia paBHa HavyaJIbHOI, TeMIepaTypa BOJbl TaKKe OKa3ajaach paBHA HauaabHOI TeMIlepaType.
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OuarpaMmma 3aBUCUMOCTU TeMIIepaTypPhl BOIbI B KACTPIOJIe B Te€UeHNe SKCIIepPUMeHTa OT BeJIUYMHBI,
00paTHOJ K 001171 Macce BOIbI B KACTpPIOie (CM. PMCYHOK), 0Ka3aJIoCh, ITPeACTaBIIsSIeT COO0i 3aMKHY-
TBIM UMKI 1 — 2 — 3 — 1, mpu4yéM BpeMeHa KUITeHMSI BOJIbI Ha yYacTKe 2 — 3 U JOJIMBaHUS XOIOTHOI
BOZbI HA yyacTKe 3 — 1 omuHakoBbIe. [loc/ie OKOHUaHMS SKCIIepUMeHTa 0K C/Ty4aiiHO MTPOIUIT BOY
Ha rpaduK, IMO3TOMY TOUKa 1, yuacTku 1 — 2 1 3 — 1 Ha rpadMKe OKa3aauCh He BUIHbBI, a €AVHUIIbI
M3MepeHMS OOHOI 13 0Ceil ITIOTePSTHBbI.

1. Cumras usBecTHbIM KO3 buimeHT nonesHoro aevictsus (KI1) razoBoii mantei = 0,5, Macco-
BbIN pacxop rasa ug = 0,14 1/C ¥ yae/lbHYIO TEIUIOTY ero cropanus ¢ = 33 MIK/Kr, onipeaennTe
M0JIE3HYI0 MOIHOCTD IVINTHI P. 31ech KO3 GUIMeHTOM I0e3HOr0 AeliCTBMS Ha3bIBAETCS OT-
HOIIIeHMe TO0JIe3HOM MOITHOCTHM, TIOCTYIIAIoIIel K BOJie B KacTpioJie, K 0011elt MOIITHOCTH, BbI-
TIeNsIoeiics Mpy CrOpaHuy rasa.

2. OnpepnenuTe MacCOBbIN PacxXo[, XOJIOSHOM BOIbI 4 HA yyacTKe 3 — 1.
3. OnpenenuTe TeMIIEpaTypy t1 BOAbI B TOUKe 1. BoccTaHOBUTE BU, BCEM AMarpaMMBbl.

4. Bo CKOJIBKO pa3 BpeMs T3, B TEUEHME KOTOPOTO BOJa KMITe/ia Ha ydyacTke 2 — 3 Gosiblie, yem
BpeMs 712 HarpeBaHMs BOMbI HA y4acTKe 1 — 27

TeruioBbIX TTOTEPh HeT. MicmapeHMeM Ha yyacTkax 1 — 2 1 3 — 1 U TeIIOEMKOCTBIO KaCTPIO/IU ITpeHe-
6peub. YoenbHas TEIIOTa Iapoodpa3oBaHust Boasl L = 2,3 M]IK/KT, yae/JbHast TeIVIOEMKOCTb BOJIbI
¢ = 4200 Ix/(xr - °C), TemnepaTypa KUTIEHUS BOII t19g = 100 °C.

3apaya 5 Whatmetp

OkcrepuMeHTaTOP [VIIOK HAIlIEN HA YepAake BATTMETP M TEXHUMYECKUI TTaclopT K HeMy. B macnopTte
ObLIa cXeMa yCTPOVICTBa BAaTTMeTpa, MPUBELEHHAS HA PUCYHKE CJIeBa, a TAKKe ObLI0 yKa3aHo: «BaTT-
METp BBIBOAUT Ha 3KpaH MOJY/b IPOM3BeAeHMS TOKa3aHNli amIiepMeTpa 1 BOJIbTMETpPa, BCTPOeH-
HbIX BHYTpPb Ipmbopa. KoHTakThl 1 ¥ 3 MOAK/IIOUEHBI K aMIIEPMETPY C BHYTPEHHUM COIPOTUBIIE-
HueM 74 = 5 OM, a KOHTaKkThl 2 U 4 — K BOJIbTMETPY C BHYTPEHHUM CONPOTHUBIeHMEM Ry = ». K
COKaJIEHUIO, OT BpeMEeHM YepHMIIA BbILIBEIN, U [JII0OK He CMOT pa300paTh BeIMYMHY COTPOTUBIIEHUS
BosibTMeTpa. KpoMe Toro, Ha mpubope He 6bUIO BUIHO MOAMMCE)t KOHTAKTOB.
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[0k, pemmB BO BCEM pa300paThCs, cOOpaJl ielb, CXemMa KOTOpOJi n3006paskeHa Ha PUCYHKe CIIpaBa.
B L1ienb OH BKIIOUMJI MI€a/TIbHbIN MCTOUHUK ITOCTOSTHHOT'O HAMIPSDKEHMS U pe3UCTOP COMPOTUBIEHEM
R = 500 Om. BarTmeTp, NOOKIKYEHHBIN K ILieNK, MoKa3aa 3HaueHue P; = 100 Br. 3aTem I'iok BbITa-
VI BATTMETP U3 LIeIn, IIOBePHYJI ero Ha 90° ¥ CHOBA BCTaBMUJI B 1enb. [Tocsie aToro mpubop rmoxkasan
3HaueHue P, = 1,0 Bt. M306paskeHne BaTTMeTpa Ha 00eMX CXxeMaX COOTBETCTBYET €ro BHEIIHEMY

BULY.

1. Omnpenenute BHyTpeHHee COMPOTUBJIEHME BOJIbTMeTpa Ry, cuMTass, YTO OHO 6OJbIle COMpO-
TUBJEeHUS aMmIiepMeTpa (Ry > ra).

2. MOXKHO /i1, UCIIO/Tb3YSI T€ K€ caMble 3JIEMEHThI, COOpaTh Ieb TakK, YTOObI BATTMETP ITOKa3al
3HaueHue P; B nuamna3oHe ot 5 MBT go 20 MBT? OTBeT IOATBEPAUTE pacueéTaMy U IIPUBEIUTE
160 I0KA3aTebCTBO HEBO3MOKHOCTH, JIMOO OHY CXEMY, YIOBJIETBOPSIOIIYIO MHTEPBATY.

McTtounuk: Bcepoccuiickas onMmnuaga WKOAbHUKOB No ¢usmke, 2024/25, pernoHanbHbIM 3Tan, 9 knacc, TeOpeTUYeCcKun Typ —
yCI0BUS, pelleHns. 3aa4m nepeHabpaHbl Ha botay.pro, pelweHns — no oPULMANbHBIM.
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