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TYP

Bcepoccuiickas onMMnmana WKOMbHUKOB Mo dusnke YcnoBusi U OTBETbI

3apaua 1l BcnnbiBaowwmii 6pycok

Ha mHe cocypma ¢ II0CKUM rOpU30HTAIbHBIM THOM JIEXKUT IJIMHHBIV OMHOPOIHBIN OPYCOK, MoTepey-
HOe CceueHyie KOTOPOro MPeICTaBIIsAeT COB60i MPAMOYTOIBHMK CO CTOPOHaMM a U b = ay/7/3 (CM. puC.).
B cocynm menjeHHO HaIMBAIOT BOAY.

b

[Tpu KaKkoit BbicOTe H YpOBHSI BOABI B COCYy/le OPYCOK IepecTaHeT KacaTbcsl AHA? [IIIOTHOCTh MaTepu-
aja 6pycka paBHa 50% oT 110THOCTM BOABI. IIMHA 6pycKa MHOTO 6oJbliie a. M3-3a 1IepoxXoBaTOCTH
MOBEePXHOCTEe O6pycKa 1 IHA COCy/ia BOAA CBOOOIHO MOATEKAeT MEXIY HUMM.

OTtBeTt

7/3+1

H = a ~ 0,632 a.

3apaya 2 [1Boe npoTuB BeTpa

C BBICOKOTO, HO Y3KOT'O MOCTa HaJi peKO¥ OJHOBPEMEHHO ¥ ITPAKTUYEeCKM U3 OFHO Touku O 6pocuin
IIBa OOMHAKOBBIX IIAPMKa: MEPBbIM — TOA, YIVIOM 1 = 10° K TOPU30HTY CO CKOPOCTBIO v19 = 8 M/C,
BTOPON — MOJ YIVIOM ae = 50° K TOPU3OHTY (CM. pUC.).

B paiioHe MmocTa ayeT CWJIbHBI TOPU30HTATbHBI BeTep, B pe3y/bTaTe uero mapuku CIyCcTs JoCTa-
TOYHO 6OJIBIIIOE BPEMSI CTAJIY IBUTATbCS 110 IMapalyieIbHbIM ITPSIMbIM, BCE BpeMSI HaXOsICh Ha OTHOM
BePTHUKAIM Ha pacCTOSTHMM L = 6 M IpyT OT Apyra. VI3BeCTHO, UTO MepBbIii IapUK yIIaa B BOAY CITy-
CTsI 7 = 5 C Tocye 6pocka, a BTOpoit yras rno3aHee. CunTasi, UTO BeIMUMHA U HaIIpaBieHe CKOPOCTU
BeTpa BCIOJY OJMHAKOBbBI ¥ HE MEHSIIOTCSI CO BpeMeHeM, OITpefiesInTe:

1. Ha4va/IbHYIO CKOPOCTb BTOPOTO IMIapMKa v,
2. BbICOTY MOCTa H Haj OBepXHOCTBIO BOIbI;
3. CKOpOCTb BeTpa u, eCJii U3BeCTHO, YTO oba IIapMKa I1epeceKk/In BEpTUKaJib, IIPOXOOAIIYIO Uepe3

TOUKYy O, Ha OIVMHAKOBOM OT HEe€ paCcCTOSTHUM.
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TpaekTopuyu 060MX IMAPUKOB JIeKAT B OIHO IIJIOCKOCTH, TTapalyIeJIbHOM BeKTOpY . Cuia, AeiicTByY-
IOLasl Ha IAPVK CO CTOPOHBI BO3/IyXa, ONpeensieTcs GopMynoit F = — ko, TAE Tory — CKOPOCTb
IIapMKa OTHOCUTEIbHO BO31yXa, a k — KO3 UIMEHT MPOMopHMOHAIBHOCTA. YCKOpPeHMe CBOOOI-
HOTO MaJleHys IPUMUTe paBHbIM g = 10 M/c2.

OTser
1) va0 = v1o 222 Sy 12,26 m/c; 2) H ~ 30,8 M (30,83 M B IpuOAMKeHMM YCTAHOBUBIIEICS CKOPO-
%)
2
ctH, 30,84 M o TouHOV popmyne); 3)u = m__ 9 L 10,96 m/c.

ktgag +tgos

3apaua 3 [asupoBKa nop nopliHem

BepTukaabHO pPacIioNoKeHHbIN HMIMHAPUYECKUIA COCY pa3IesIEH Ha IBe paBHbIE YaCTU 00BEMOM
Vo = 6,6 1 KaKaas TETKUM FOPU30HTAIbHBIM Ta30HENTPOHUIIA€MbIM MTOPITHEM, KOTOPbI MOXET Tie-
pemMeniaTbcst 6e3 TpeHust. IL1omnaab MmomnepevyHoro ceueHus cocyma S = 128 cm?. B 06eux 4acTsx co-
Cylla HaXOASITCSI OAMHAKOBbIE KOMMYECTBA YIVIEKUCIOTO ra3a npu nasaeunn Py = 164 klla u Temre-
partype Ty = 274 K.

CO»

CO»

f
q

B momeHT BpemeHM ¢t = 0 ¢ B HUKHIOIO YaCTb COCY/ia Yepes3 KIaraH B ero JHe HauMHaeT MeIJeHHO
MTOCTYTIATh XOJIOHASI BOAA C TTOCTOSTHHBIM 06b€MHBIM pacxomom ¢ = 0,004 jyi/c. [TocTynuBiias Boaa
TOCTOSIHHO IepeMEIIMBAETCS TaK, UYTO YIJIEKUIbINV I'a3 paCTBOPSETCS B HEli 0 PaBHOBECHOI'O COCTO-
ssHus1. TeMmepaTypa BoJbl ¥ ra3a B 00eMX YacTsIX COCyAa MOAAEPsKMBAETCS TIOCTOSTHHO 1 paBHO¥ 1.
Pabora Hacoca, rmojawiiero Bofay, mpekpaniaeTcs B MOMEHT, KOT/Ia IaB/ieHle ra3a B BepxHeii 4acTu
cocyza mocTuraet sHayeHus Py, = 410 kIla.

Korga yrmeknciibiil ra3 HaXoOUTCS HAJl TTOBEPXHOCTHIO KUAKOCTHU, Macca C'O2, paCTBOPEHHOTO TIPU
tremneparype 7y B 1 M? JXUAKOCTH, B paBHOBECHOM COCTOSIHMM paBHA pp = k- P, e k = 3,17 -
1075 xr/(Tla- M?), a P — mapumanbHoe JaBjieHne YIJIEKMACIOr0 Ta3a, KOHTaKTUPYIOIIEro ¢ MOBEPXHO-
CTBIO XUAKOCTHU (3aKOH I'eHpN).

MossipHas Macca yrjieKucaoro raza M = 44 r/Moiib, yHUBEpCaIbHas ra3oBasi noctossHHast R = 8,31 /(K-
MOJTb). JlaB/IeHreM HaChIIIIEHHbBIX ITApOB BOABI, M3MEeHEeHEM 00béMa BOMIbI IIPY PACTBOPEHMM B HEIl
rasa 1 06b€MOM KjIaliaHa IpeHebpeyb.

1. C KaKoii CKOpOCThIO ¥ B KAKOM HaITpaBjIeHUM OBUKETCS MOpIlIeHb B HaUa/IbHbI/i MOMEHT Bpe-
MeHu?

2. Yepes Kakoe BpeMsI C MOMEHTa BK/IIOUEHMS] HacoCa IOCTUTaeTCs] MMHMMAJIbHOE JaBjaeHNue B
BepxHeli yactu cocyga?

3. OmpepennTe MMHMMAJIbHOE JaB/ieHNe B BepXHel yacTy coCyaa 3a BpeMs paboThl Hacoca.

4. CKOJBKO BpeMeHU npopa60TaJI HacoC 10 CBOETO BBIKJIIOUEHMS ?
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5. TlocTpoitTe rpaduK 3aBUCMMOCTY 00BEMA ra3a B BepXHei YaCTH COCya OT BpeMeHU. YKaskKuUTe
Ha HEM KOOPAVHATHI XapaKTEPHbIX TOUEK.

OTBer

kRT;
1) BHU3, vy = g < R 0 _

25\ M
5) nomaHnast u3 IByX oTpe3koB uepe3 Touku (0 ¢; 6,6 1), (1250 c; 8,2 1), (2640 ¢; 2,64 1).

1) ~ 0,0l cm/c; 2)t; = 1250c¢; 3) Ppin ~ 132klla; 4)ty = 2640 c;

3apaya 4 [aHTenb B nonocTu

B paBHOMepHO 3apsikeHHOM I10 00BbEMY OUeHb JJIMHHOM HEeIpOBOJSIEeM IIMIMHIApPe paguycoM R
BBICBEP/IVIIN LIVIMHAPUYECKYIO IOI0CTh paauycom R /2. Ock MOMOCTH MapasiiesibHa OCU HUIMHADA,
paccTosiHMe MeXIy OCsSIMM paBHO R/2. LIMMMHApP 3aKperuviéH B IOJIe TSKECTU Tak, YTO IVIOCKOCTb,
MIPOXOSINAs Yepe3 oCu UWIMHAPA U TTOJIOCTY, TOPU30HTAIbHA (PUC. a). I3BeCTHO, UTO HEeOGOIBIIOIN
IIapMK Maccoit m, 3apsKeHHbIN 3apsiioM ¢ TOTO Ke 3HaKa, YTO M 3apsif, HUIMHAPA, OTIYIIeHHbI
M3 TOUKM Ha OCH TTOJIOCTY 6e3 Ha4aIbHOW CKOPOCTH, CTOJTKHETCSI CO CTEHKOI TIOJIOCTY UYepes3 BpeMs

7 =1/v2R/(2g), TIe g — yCKOpeHMe CBOBOJHOTO ITaIeHsl.

(a) (6)

1. OpenenuTe 06bEMHYIO TFIOTHOCTD 3apsifia IMIMHAPA p.

B monoctu iunmuHApa B BEPTUKAIbHON MIOCKOCTY 3aKPeIUISIIOT I71aIkoe HeIpoBoisiiee KOIblio pa-
nuycoM 3R/8, Tak UTO LIeHTP KOJbLIA JIEXKUT Ha OCY MOoN0CTH. Ha Kombll0 HaJleBaloT iBe Ma/leHbKue
GYCMHKM M IIAPHMPHO COEMMHSIOT UX JIETKUM CTePKHEM [JIMHOI 3v/2R /8. 3apspl 1 Macchl 6ycu-
HOK paBHBbI 2¢, m U ¢, 2m COOTBETCTBeHHO. CucTeMy U3 OYCMHOK M CTEPsKHSI yIEepPsKMBAIOT TakK, UTO
CTepskeHb TOpu3oHTaNeH (puc. 6). CucTemMy OTITYCKAIOT, ¥ OHA HAUMHAET ABUTAThCS 6€3 TpeHUS 110
KOJIBITY.

2. OmpenenuTe MakCMMaIbHYI0 CKOPOCTb OYCMHOK B ITpOLiecce X ABMKEHMS.

3. OmpenenuTe CUITy, C KOTOPO¥ CTepskKeHb JeiiCTBYeT Ha OYCMHKY B MOMEHT, KOT/Ia CKOPOCTb OYCHMHOK
MaKcuMaJibHa.

4. OmpenenuTe CUJIbI, C KOTOPBIMM Kaxkaast U3 OYCMHOK JeiCTBYeT Ha KOJIbII0O B MOMEHT, KOTJa CKO-
poCTh OYCMHOK MaKCHMaJIbHa.

Kosb110 HaxoguUTCst BAAAM OT TOPLIOB IIMJIMHIPA.

OTBer
4degmyg (2—V2)gR 164>
1) p= S Do = T BT =2\ amg— — . 4)6 2¢,m): Ny, =
o= Do : )T =2VEmg — s 4 Gyomnwa (2q,m)
13 — 242 17— 4v/2
mg 37\[, 6ycuHKa (q,2m): Nay, = mg 73\f
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3apaua 5 Tepmucrop, nasep 1 auopn,

HecstuknaccHuk Ilaira, mo3HaKOMMBIINMCh Ha MpOIIeAIleM PerMoOHaJIbHOM 3Tare CO CBOMCTBaAMM
TePMUCTOPA, PEIInI COOPaTh 3EKTPUUECKYIO IIeITb, COCTOSIIITYIO M3 UCTOUHMKA, I/]C KOTOPOro MOX-
HO perynMpoBaThb, pe3ucTopa comporuBieHuem r = 40 OM, a TakKe COeOMHEHHBIX MEKIY CO0O0i
rnapauieqibHO aAuoaa u tepmucropa (cm. puc. 1). 31C MCTOYHMKA MOKHO U3MEHSITh B MIpeaeax OT
0 B 10 HEKOTOPOTO AOCTATOYHOI'O OOIBIIIOTO 3HAUEHUS &,y

Puc. 1

[Taire M3BeCTHO, YTO BOJIBT-aMIIepHasi XapaKTePUCTHKA IMO0Ja MMeeT BUI, TpeCTaBIeHHbIN Ha pUC. 2,
a TemMIiepaTypHas 3aBUCUMOCTb COTIPOTUBIIEHMS TePMUCTOPA 3aaETcs hopMyIoii

R(t) = Ro/(1 + a(t — t0))?,

rae Ry = 60 OM — conmpoTUBIeHME TEPMUCTOpA TIPU KOMHATHOI TeMIiepaType t; (3HaueHue KOH-
CTAHTBI « MAJBUMK He HaIIEN). BKIIOUMB MCTOUHMK M MeyieHHO yBenmuuBas ero DJIC, ITamra o6Ha-
PY>KuUI, 4TO auon, oTkpbiBaeTcs npu IC ucrounnka £ = 5 B.

0 Uy

Puc. 2

1. Mpomosskast CBOM IKCIIEPUMEHTHI, [1aiia B3sT MOILIHBINA ja3ep M CTal CBETUTh MM IPSIMO Ha
tepMucTop. OKas3anoch, UTO MO IIPU STOM 3aKPbIICS 1, 60jiee TOro, Hukakue usmeHeHus DIC
MICTOYHMKA He IIPUBOIM/IM K €r0 OTKPbITHIO! OTipeieinTe MMHMMA/IbHYIO TeIJIOBYIO MOIIHOCTb
P, mepemaBaeMylo Ipy 3TOM OT Jia3epa TePMUCTOPY.

2. BwikmrounB yasep, Ilamma 06HaAPYKWII, YTO AMOJ, OCTAJICS 3aKPhITHIM, HECMOTPS Ha TO, UyTO DIIC
MCTOYHMKA ObLIa 6/M3KA K Epygy. YOAUBUBIINCH, MAJIBUMK CTaJT TJIaBHO yMeHbiaTh J/C. [Tpu
KakKOM MakcuMaibHOM 3HaueHuM D[ C McTouHmuKa £ AMod CHOBA OTKPOETCS?

HamnpsbkeHne Ha OTKpBITOM Aguone paBHO Uy = 2 B. TemoéMKOCTBIO TEPMUCTOPA U BHYTPEHHUM
COTMPOTUBJIEHNEM UCTOUYHMKA MOXKHO ITpeHe6peyub. MOIIHOCTh TeIJIOBBIX IIOTePh MPOTOPIMOHATbHA
pasHOCTM TeMIIepaTyp Tejla ¥ OKpyKarlieil cpenbl. TepMuUCTOp BO BCeX IKCIIepYMEHTaX HaXOOUTCS
B BO3[yXe, MMelollleM TeMIlepaTypy to, He KOHTAaKTUPYS C APYTMMU IIpegMeTaMu.

OTtBer

)P = k Méa — 1) =37,5MmBr (30ec k/ao = 0,3 BT1); 2) & = 14 B.
a \ 40U

MNcTouHuk: Bcepoccuitckas onmMmnuaa WKoNbHUKOB no dusmke, 2025/26, 3akntountenpHolit 31an, 10 knacc, TeopeTmyeckuin Typ
— YCNoBMS, peleHus. 3afaun nepeHabpaHbl Ha botay.pro, peweHns — no oduLManbHbIM.
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