® BOTAY MOLL, 2021/22, ot6opoyHsiii 31an, 10 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2021/22, or6opouHblii 3Tan, 10 knacc

HarpeB npu noMoLuy N0XKH

ANIOMMHMEBYIO JIOXKKY IMOTPY)KAIOT B COCY[, C KUIISIIIEN BOJOM, XAYT HEKOTOPOE BpeMsl, a 3aTeM I10-
MeIaIoT eé B ABYXJUTPOBBIit TEPMOC C YaeM (IZIOTHOCTb: 1000 Kr/M>), TeMIiepaTypa KOTOPOTro B Ha-
YaJIbHbII MOMEHT BpeMeHM paBHa ¢t = 20 °C. TiaTe/nbHO NepemMelias yaii B TepMOCe, JI0KKY BbIHU-
MAalT U OMSATh MOrPYKal0T B KUIISITOK, a TOC/e CHOBA MepeMelnBaloT Topsyeil J0KKO yali B Tep-
Moce. AT omepaluy ClieliMaJbHblii UeloBeK MOBTOPSIeT MHOTOKpaTHO. Ha pyucyHKe HIKe Bbl MO-
KeTe BUAEeTh CIJIaykeHHbIN rpadyk 3aBMCUMMOCTM TeMIlepaTyphbl 4as B Tepmoce ¢ OT KoinudyectBa N
MPOU3BENEHHBIX «ITepeKIaIbIBAHNUIT» JIOXKKM, TOHKOW JMHMEN MoKa3aHa KacaTeabHasl K TpaduKy B
HauyaJabHOV TouKe. OmpenenuTe Maccy m JIOXKKHU. TermoéMKOCTbIO KOJIObI TEPMOCA, TETUIOOOMEHOM C
BO3JI[yXOM B KOMHATe, a Takyke MCIIapeHreM BOJIbI U3 TEPMOCa MOXKHO ITpeHebpeub. Yie/lbHbIe Ter-
JIOEMKOCTU BOABI U aMIOMMHMS paBHbBI: ¢g = 4200 /(KT - °C) 1 ¢ = 900 Ix/(kr - °C). Cunrarite, 4TO
BCSIKMI pa3 MOTPysKast IOXKKY B TEPMOC UM B KUTISITOK, CIElMaJbHbIN YeT0BEK AOXKUIAETCS OKOH-
yaHMS TIpoliecca TerioooMeHa MeKAY JIOKKOM M KMIKOCTbIO. B oTBeTe K 3amaue yKaskUTe HOMeD
cTos611a Ta6INUIbI, B KOTOPOM CTOUT 3HaUeHMe, Hambosee 6/I1M3K0e K HaliJeHHOMY BaMU.
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Homep cronbma 2 (m =~ 19T).
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MokasaHus oMMeTpa

[TpoBoIOYHAST KOHCTPYKIIMS, M300paskéHHAsT Ha pUC. HICKe, CIe/laHa U3 IMMPOBOIHMKOB TPEX TUIIOB.
CormpoTuBjieHue 060 MPOBOJOYKM, TOKA3aHHOI CMHUM I[BETOM, paBHO 15 OM, COIIPOTUBIIEHNE
J1106071 KpacHO IMPOBOJIOYKM paBHO 12 OM, a COMPOTHUBIIEHME TTIPOBOJIOKM, 3 KOTOPO M3TOTOBJIEHO
YEpHOe KOJIbII0, paBHO 36 OM. Touky, B KOTOPBIX IPOBOAHMKY (CMHME U KpacHbIe) IPUCOeTMHSIIOTCS
K KOJIBILY, JIeJISIT €ro Ha IIeCTb paBHbBIX yacTeil. JInuus AB — oCh CUCTEMbI — He SIBJIIeTCsT 0003Ha-
YyeHMeM MPOBOAHMKA. UTO MOKaKET OMMET], MOJAKIIOUeHHbIN K y31am A u B? OTBer paiite B Om,
OKpYI/INTE IO LIe0TO.

Ryp =10 Om.

E3 MownocTs aeuratens npu 6okosom BeTpe

KpyriHorabapuTHbI TETKOBOY aBTOMOOMIb Maccoi m = 1,5 T IBUKETCSI CO CKOPOCTBIO v = 72 KM/
10 TIPSIMOJ CTENHOM mopore. [lepneHAUKYISIPHO AOPOre, Kak MOKa3aHO Ha PUCYHKe (BUI, CBEPXY),
IlyeT CUJIbHBIN BeTep, CKOPOCTb KOTOPOTO MOYKHO CYUTATh IMOCTOSIHHOM U paBHOM v = 15 mM/c. Ko-
IIa BOAMUTED MOMbITAJICSI HEMHOTO IMP1OaBUTh Ta3y, aBTOMOOWIIb Cpa3y CTaJI0O CHOCUTb Ha 000UMHY.
[TpeHeOperasi MoTepsiMu SHEPTUU B TPAHCMUCCUH, OTIpeAeNTe MOIIHOCTh, KOTOPYIO pa3BMBaJI JBU-
raTejib aBTOMOOWJIS Tlepe]; Ha4aJoM TOPMOXKeHMS, ecii KO3 OULMEHT TPeHMsI IIMH O TIOBEPXHOCTh
moporu paBeH p = 0,5, a TpeHMEM KayeHMsI MOKHO ITpeHe6pedb. YCKOpeHye CBOOOIHOTrO IMaieHus
paBHO g = 10 m/c%. B oTBeTe K 3a/aue YKaKuTe HOMEP CTON61A Tab/IUIbl, B KOTOPOM CTOUT 3Haye-
HIe, Hanbosee 61M3KOe K HaliIeHHOMY BaMU.

EHHOMY BaMH.
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F = pmg cos ¢, roe cos ¢ = ; MolHOCTb N = F'v. Homep cronbua 2 (N =~ 120 kBT).

v
Vo2 4+ u?

MsuM U3 NYLWKK B KOMHaTe

B yri1y npsiMOyTro/ibHOV KOMHATBI BBICOTON H = 4,375 M U C PaCCTOSIHMEM MeXAy CTeHKaMu L = 19 M
(CM. p1C.) CTOUT TEHHUCHAS ITyIIKa — arapar, U3 KOTOPOro IOJ, pa3HbIMU YIJIAMU (« MOT'YT BbLJIETATh
TEHHUCHBIE MSUMKM C HAYaIbHOM CKOPOCTBIO vg = 20 M/C.

1. Ha kxakoM pacCTOSSHMM S7 OT MYIIKU BIIEPBble KOCHETCS T10JIa MY, BbUIETEBIIUI U3 HEE MOZ,
YIJIOM cp = 15°.

2. Ha Kakom pacCcTossHUM S OT IIYIIKM BIlepBble KOCHETCS I10j1a M4, BblIETEBIUNIT U3 Heé I0f,
VYIJIOM arg = 45°.

VcKopeHue cBO6GOLHOrO MafeHus paBHo g = 10 M/c?. COnpoTuBIeHeM BO3AyXa MOKXHO IIpeHe6peyb.
CTOJTKHOBEHMSI MsT4a C ITOJIOM, ITOTOJIKOM ¥ CTeHaMM KOMHATbI CUuTaiiTe abComoTHO yrpyrumu. OT-
BETHI IaliTe B MeTpax, OKPYIVIMB IIPY HEOOXOAVMOCTH 10 1[€JI0TO UMC/Ia.

) GonkHoBenue c netatoweit NAKTOI

MaccuBHag IIMTa pacriojaaraeTcs Imog yriaoMm ¢ = 30° K TOPU3OHTAIN U OBUKETCS BepPTUKAILHO
BBepX. MajleHbKMIi MapuK, JIETEBIINII CHaYa/la TOPU30HTAIbHO HABCTPeUy IUIATE, ITOC/Ie abComoT-
HO YIIPYTOr'0 CTOJIKHOBEHMS C Hell IBVDKETCS B TOM JKe HallpaBJIeHUU, UTO U IJIUTA — BEPTUKAIbHO
BBepx. CUIIY TSKECTU MOYXKHO He yUYUThIBaTh. OTBETHI Ha BOIIPOCHI 3a/1aUM JlaiiTe B M/C, OKPYITIUTE 4,0
LIeJIBIX.

1. TlycTh CKOPOCTD LIApMKA IO CTOTKHOBEHMS C IUIMTOM paBHa v = 1,7 M/c. YemMy paBHa CKOPOCTh
IIapMKa w Iocjae CTOTKHOBEHMS?
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2. JlaHa CKOPOCTB IINUTHI: u = 2,9 M/c. OnpenennTe CKOPOCTh MIAPUKA v IO CTOJIKHOBEHMUSI C TUIN-
TOM.

CrpaBejiMBbl PaBEHCTBA v COS ¢ = w SiN U wCoSy = vSiny + 2ucos p, oTkyga: 1) w = 3 m/c;
2) v =5 m/C.

3 nNnanku Ha wapHupax

JIBe oHaKOBble OLHOPOAHbIE MeTa/uInyecKye IIaHKy Maccoyt M = 1 Kr coeAyiHeHbI LapHUPOM
B (puc. HIKe), Macca KOTOPOTo ITpeHebpexknumo Masa. JIeBbIit KoHell OLHO 13 TNIAHOK ITPUKPeTIEH
MIPU IOMOLIMU ell€ OLHOrO WapHupa C' K TOPU30HTAIbHONM MOBEPXHOCTU. B T. A Ha npaBylo IJIAaHKY
Je/iCTByeT HeM3BeCTHasl TOPMU30HTaIbHAs cuia F', Ipyu 3TOM CUCTeMa HaXOOUTCS B PAaBHOBeCUM, U
JieBast TUTAHKA COCTAaBJISIET IO o = 5 - 1072 paj ¢ ropusoHTabi0. TpeHreM B IapHUPAX, a TAKKe
TpeHMeM MeXIY IIaHKOM ¥ TOPU30HTAIbHOM ITOBEPXHOCTHI0 MOKHO IpeHeOpeyub. YCKOpeHMe CBO-
6OIHOTrO MafeHus paBHO g = 10 M/c?. OTBeThI Ha BOIIPOChI 3agaun gaiTe B H (HbI0TOHAX), OKPYI/INTE
10 LeIbIX.

K 3adaue 6

1. Uemy paBHa Cuia HOpPMaIbHOM peakiuu N 4, NECTBYIOIAS Ha MPaByIo TUIAHKY B T. A?

2. HalimyiTe ropM30oHTaNbHYIO CUTy F.

CregyeT UCIIOMb30BAaTh MajloCTh yria . 1) N4y = 10 H;  2) F = 100 H.

DKBMBaneHTHas Macca

Ochb ugeanbHOro 6J10Ka, Ha KOTOPOM ITOABEIIeHbI TPV ITOMOIIM MAeabHOI HUTM TPY3bl MACCOi m; =
0,33 KT U mo = 0,5 KT, ABUKETCS C YCKOPEHMEM qa B M0JI€ TSHKECTU 3eMJIU MO, AeliCTBMEeM HEKOTOPOit
cuibl F (CM. pUCYHOK, cyieBa). YeMy mo/KHA ObITh paBHA Macca M rpysa, UTOObI OH IO, AeViCTBUEM
TaKoM ke cuibl F' (CM. pUCYHOK, CITPaBa) ABUTAJICS C TeM Ke, UTO U B IIePBOM CJIyyae, YCKOPeHUEM
a? B oTBeTe yKaxkuTe HOMep CTOJIOIA TabIuIIbl, B KOTOPOM CTOUT 3HaueHue, Hambojee 6JM3Koe K
HalileHHOMY BaMM.

Ne 1 2 3 4 5 6
M, xr 0,7 0,5 0,8 0,4 0,9 1,2
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My

M = 0,8 kr (HOMep cTosb1ia 3).

) Cemuyronbhumk c npubopamm

B 1eru, cxema KOTOpPOi1 M306paskeHa Ha PUC. HUKe, BCe 3JIEMEHTHI leaTbHbIe, 8 Pe3VICTOPBI — O/~
HaKkoBble. HarpsikeHMe Ha BbiBoflax 6atapeiiku U = 4,5 B. ITokasaHus amriepMeTpoB A1 1 As paBHbI
In = 15 MA. B Touke nepeceueHs1 IPOBOJOB, TOMEUYEHHOI OKPY>KHOCTBIO KPACHOTO 1IBeTa, JIeK-
TPUUECKOTO KOHTAKTa HeT!

1. Onpenmenute nokasaHus BojabTMeTpa. OTBeT garite B B (BonbTax), OKpymInTe OO0 Iie/bIX.

2. Yemy paBHO COTIPOTHBIIEHME pe3ucTopa? OTBeT BbipasuTe B OM, OKPYIJIUTE [0 I[€JIOTO.

1)0B; 2)300Om.

€) OtHowenue Temnepatyp

Livnuaapuyeckuii cocyr, (OCh UMAMHAPA PACIIONO]KeHa TOPU30HTAIbHO), 3aII0/IHEH UAeabHbIM ra-
30M M pa3feNéH Ha JiBe YaCTU IVI0XO0 IPOBOISIINM TEIIO ITOPIIHEM, KOTOPBIV MOXeT IepeMelaThCs
BIIOJIb OCK cocyna 6e3 TpeHusi. B HauambHbIt MOMEHT ra3 B JIeBOI YacTy COCyIa MMeeT TeMITepaTypy
Ty, a B mpaBoif — Temmnepatypy T5. IIpu 3ToM 06BEM JI€BOV YaCTU B TTOJITOpPaA pa3a 6osblile 06bEMa
npaBoit. CITyCTsI AJIUTEeTbHOE BpeMsl TeMIlepaTypbl BHIPAaBHUBAIOTCS, ¥ OTHOIIEHNEe 00bEMOB M3Me-
HSIETCSI: Terepb 00bEM MTPaBOJi UaCTM OKa3bIBAETCS B TIOJATOPA pa3a 6osbiie 06bEéMa eBoit. Haiioure

Ty . . .
OTHOIIICHME HAYATHHBIX TEMIEPATYD 7 = = B JIEBOJ M IIPABOJ YACTSIX COCYIA. OTBeT fajiTe B BUIE
5

JIeCSITUUHO Ipo6M, OKPYIJINTE A0 COTHIX.
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n = 2,25.

Bcé meHsieTca

He6osnb11oe Teso IBVKETCS BIOJb MPSIMOi M3 COCTOSIHMSI TIOKOSI. 3aBUCUMOCTh YCKOPEHMSI Tejla OT
€ro CKOpOCTH a(v) MOKa3aHa Ha PUC. HIIKE.

a, M/c?

08
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0,0 1,0 2,0 30 v, M/C
K 3adaue 4

WccremyiiTe 3aBUCUMOCTb 06PaTHOTO YCKOPEHUS OT CKOPOCTH o~ ' (v) M HalimuTe BpeMs ¢, 32 KOTOpOe
CKOpOCTb Tesia yBesimumBaeTcs oT 0 1o 4 m/c. B oTBeTe yKakuTe HOMep CTOJ1011a TaO/INUIIbI, B KOTOPOM
CTOUT 3HaUeHMe, Hanbosee 61M3K0e K HaliIeHHOMY BaMM.

Ne 1 2 3 4 5 6
t, c 8 10 12 14 16 20

(Oteer)
Homep cronbua 3 (t ~ 12 c).

BepégBka B kaHane

OpHopomHas TibKast BepéBKa Maccoit m = 0,18 KT ¥ gyiuHoi L = 1,8 M yIepsKMBaeTCsI B y3KOM Ka-
Hajie, 06pa30BaHHOM KaMeHHbIMU 6JI0OKaMM, TIPU 3TOM B HaYa/IbHbI/f MOMEHT TPeTbh BEPEBKYU BUCUT
BEPTUKAJIbHO (CM. PUCYHOK, cjeBa). [IoBepXHOCTU 6JI0KOB IagKkue. B HEKOTOPbIi MOMEHT BEpEB-
Ky OTITYCKalOT, ¥ OHa HaYMHAET ABUTATbCSI. MOKHO CYUTATh, UTO B IPOIIECCe NBUKEHUS BCE TOUKU
BEPEBKM B JII0O0IT MOMEHT BpeMeHM MMEIOT OJMHAKOBbIe TI0 MOAY/II0 CKOPOCTH, a IJIMHA BEPEBKU
He MeHsieTcs. Heynpyrumu gedopMaiiusiMu 1 TpeHEM O BO3IyX MOXKHO IIpeHe6peyb. JnameTp Be-
PEBKM M paAMYC KPMBU3HBI B TOUKE Tlepernda 3HaunTebHO MeHblile IJIMHbI BepeBKU. [lomepeuHsblit
pa3Mep KaHaja 6/I1M30K K I1aMeTpy BepEBKU. YCKOPeHMe CBOOOIHOIO MageHNs g CUUTATE paBHbIM
10 m/c2.
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Yoy

1. Ha kakoe pacCTosiHMe 10 BePTUKAIM OMYCTUTCS LIEHTP Macc BEPEBKM OTHOCUTENBHO CBOETO
MepBOHAYAIbHOT'O MOJIOKEHMSI K TOMY MOMEHTY, KOT/Ia BCSI BepEBKA OKAXKETCsI B BEPTUKAIbHOM
yacTy KaHana? OTBeT BbIpa3uTe B CAHTUMMETPAX, OKPYIJIUTE [0 1IeJIOTO.

2. C Kako¥i CKOPOCTBIO v; OYIEeT ABUTATHCS BEPEBKA B TOT MOMEHT, KOT/Ia ITOJTHOCTHIO COCKOTb3HET
C TOPMU3OHTAJIBHONM MOBEPXHOCTU (CM. PUCYHOK, clipaBa)? OTBeT faiiTe B M/C, OKPYIJIUTE [0
11eJI0TO.

3. HaiiguTe abCOMIOTHYIO BETMUMHY MMITY/TbCA BEPEBKM B MOMEHT, KOTTIA €€ TPETh eI1lé HAXOAUTCS
Ha rOPU30HTAJIbHO TTOBEePXHOCTU. OTBET BbIpa3uTe B KI-M/C, OKPYIJIUTE 10 COTHIX.

1)80cm; 2)4m/c; 3)0,33 Kr-m/C.

NcTouHmK: MoCcKOBCKas 0nMMNmnana WKobHMKOB Nno gpusnke, 2021/22, otbopouHbiit atan, 10 knacc — ycnosus, peweHuns. 3agaum
nepeHabpaHbl Ha botay.pro, pelweHus — No 0PULMANIbHBIM.
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