Onumnuaga "KypuaTtoB" no ¢pusuke, 2021-2022 rogp,
oT6opoyHbIN 3Tan, 11 Knacc

24 1B 2022 r.,10:00 — 7 deB 2022 1., 23:59

N2 1, BapuaHT 1

1 6ann

Ha rnagKom ropusoHTanbHOM CTose NexuT ToHkas gocka maccoin M = 0,1 kr v gnunon L = 0,9 m. Ha nesom
Kpar [OCKU pacrofioXeHa MasieHbkasi nnockas wanba maccon m = 0,05 kr. KopoTkum yaapom waibe
coobLaloT cKopocTb Vj, HampaBfeHHylo BAOMb AOCKW Brnpaso. Haigute MUHUMasbHOe 3HauyeHWe oToM
CKOPOCTH, MpU KOTOPOM Liait6a COCKONb3HET C AOCKW. KOadhhULMEHT TPEHUs CKOMbXEHMUS LWainbbl Mo AoCKe
1 = 0,2; yckopeHue csoGogHoro nageHns g = 10 m/c2. OTBeT BblpasuTe B M/C U OKPYIIUTE [0 AECATHIX.

CumnTanTe, uTO 32 BpeMA yaapa AOCKa He ycnena np|/||7|T|/| B ABWXXEHUe.
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N2 1, BapuaHT 2

1 6ann

Ha rnagkom ropusoHTafibHOM CTOJfIe NeXUT ToHkasa gocka maccoin M = 0,15 kr u ganHon L = 1,3 m. Ha
NpaBoM Kpato JOCKM pacrosioxeHa ManeHbKas nnockas wainba maccon m = 0,05 kr. KopoTkum ygapom gocke
cooblatT ckopocTb Vy = 2,5 M/c, HanpaBrieHHylo BnpaBo. CrycTs HEKOTOpOe BPEMS [ABMXKEHWE LWaibbl
OTHOCMUTESNIbHO AOCKM MpeKpaluaetcs. MNpy 9ToM Lwaiiba HaxoauTCsa Ha cepefuHe AocKu. Haingute KoadpduumeHT
TPeHUs1 CKOMbXEHUS LWaiibbl Mo Aocke (. OTBET OKPYrnuTe A0 COTbIX. YCKOpeHue cBo6oaHoro nagequs g = 10

m/c?. CunTaiite, uTo 3@ Bpemsi yaapa Lwanba He ycrnena npuintu B ABUKeHMe.
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N¢ 2, BapuaHT 1

1 6ann

Mo rnagkoMy ropu3oHTasbHOMY JibZly MOFYT CKOMb3WUTb [lB€ OfAMHAKOBble MasfieHbKue Wanbbl 1 u 2,
COEAVHEHHbIE XECTKMM HEBECOMbIM CTepXXHeM. CTep)eHb MOXeT CBOBOAHO MOBOpauMBaThCsA BOKPYr TOYeK
KpenneHus K wainbam. LLlain6a 1 HacakeHa Ha TYro HaTAHYTYO NPOBOJIOKY, BAOb KOTOPOM OHa MOXET ABUraTbCst

6e3 TpeHusi. B HauyanbHOM MOMNOXEHUN CTEPXKEHb NepPreHANKYNAPEH MPOBOJIOKE, CKOPOCTb LWaibbl 1 paBHa Hy”to,

a cKopoCTb Vg waitbbl 2 napannenbHa npososoke. Haitante otHowenne ¢ = V; /V;, rae V) — ckopocTb waibbl
1 B MOMEHT, KOrAa yron Mexay cTep>kHem u npososiokoit o = 30°. OTBeT OKpyrauTe A0 COTbIX. CuunTaiiTe, 4TO
CTepXKeHb U MPOBOJIOKa BCE BPeMsl FopU3oHTasbHbI, AiehopMaLiMio NPOBOIOKM He yuUTbIBaTe; Lanbbl cunTanTe
MarepmasbHbIMU TOYKaMMU.

0.31

N¢ 2, BapuaHT 2

1 6ann

Mo rnagkoMy ropu3OHTasbHOMY Jiby MOFYT CKONb3WTb [iBeé OAMHAKOBble MasneHbkue wanbbl 1 u 2,
COeAUHEHHbIE XECTKUM HEBECOMbIM CTepXHeM. CTep)KeHb MOXeT CBOGOAHO MOBOPaYMBaTbCA BOKPYr TOYEK

KpenneHus K wanbam. LLianba 1 HacaxkeHa Ha Tyro HaTAHYTYHO MPOBOJIOKY, BAO/Ib KOTOPO OHAa MOXET ABUraTbCA

6e3 TpeHus. B HauyanbHOM MOMOXEHUU CTEPXEeHb MEPreHAMKYNSIPEH MPOBOOKE, CKOPOCTb 70 Wwaibbl 1
HanpaB/ieHa BAOJIb MPOBOSIOKU, @ CKOPOCTb LLaibbl 2 paBHa Hyto. HainauTe oTHOLEeHWe T = VZ/VO, roe Vo —
CKOpOCTb 1Waibbl 2 B MOMEHT, KOFAa yron Mexay CTepxHem u mposonokoit a = 60°. OTeeT okpyrnuTe fo
coTbiX. CyMTalTe, YTO CTEPXEHb W MPOBOJIOKA BCE BPEMSA TOPU3OHTasIbHbI; AedopmMaLuio NMPOBOSIOKU He
y4nTbIBaNTE; Wanbbl cUMTanTe MaTepuanbHbIMU TOUKAMU.
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N¢ 3, BapuaHT 1

1 6ann

JleBblil KOHEL, ANVHHOW FOPU3OHTaNbHOW TPYObl 3aKpbIT, @ MpaBblil OTKPbIT B atMocthepy. B Tpy6e MoxeT
ABUraTbcsi 6e3 TpeHus noplueHb Maccoin m = 2,8 Kr. Mexay MopLIHEM U NEBbIM KOHLOM Tpy6bl HaxoauTcs
OfiHOpOAHas rasoBas CMecb, cocTosiias u3 renus un sogopopa Hs, B3aTbix B konuuectse v = 0,08 mons
KaxAapl. CHayana noplueHb HEMOABWUXEH, ra30Basi CMeCb HaxoAMUTCs Npu aTMocdepHOM AasieHun. KopoTkum
YAAPOM MOPLLHIO COOBLLMAN HEKOTOPYIO CKOPOCTb VUg. locne npekpalieHus ABUXEHWUSA MOPLUHSA TemnepaTtypa
rasoBoii cmecu noebicunack Ha AT = 1 K. HaiiguTe HauyanbHyl0 CKOPOCTb MOPLIHA Vy. CTeHKM Tpybbl U
nopLleHb He NPOBOASAT Tenso, aTMochepHoe AaBneHne NOCTOSAHHO, rasbl MaeanbHble. YHUBepcanbHas ra3osas

noctosHHaa R = 8,31 [x/(monb K). OTBET BblpasuTe B M/C 1 OKPYruTe [0 AECATbIX.
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N2 3, BapuaHT 2

1 6ann

JleBblil KOHeL, ANWHHOW FOPU3OHTaNbHOW TPY6bl 3aKpbIT, @ MpaBblil OTKPbIT B aTMocdepy. B Tpy6e Moxet
ABUraTbecsi 6e3 TpeHus noplueHb Maccoi m = 3,4 kr. Mexay MopLiHeM U NeBbIM KOHLOM Tpy6bl HaxoAuTCs
oAHOpOAHas rasoBas CMecb, cocTosllas M3 aproHa u azota No, B3ATbIX B OJMHAKOBOM KOSMYECTBE MOJeN.
CHayana nopLueHb HEeroABWXeH, rasoBasi CMecb Haxoautcs npu atmocdepHom aasnequm Py = 0,1 MNa.
KopoTKnUM yaapoMm nopLuHio coobumnu ckopocTb vy = 2,6 m/c. Haitaute, Ha Kakyto Bennumny AV ysennuunca
06bEM ra3oBOi CMecy Mocse NpeKpaLleHust ABMKEHUs NOPLUHA. OTBET BblpasuTe B KYGUYECKUX CaHTUMETpax u
OKPYrnUTe A0 Lenoro 3HauyeHusi. CTeHkW Tpy6Gbl U MOpLUEHb He NPOBOAAT Tenso, atMocdepHoe AaBfeHue
MOCTOSAHHO, rasbl AeasnbHble.
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N¢ 4, BapuaHT 1

1 6ann

B 3aKpbITOM C 060MX KOHLIOB OTKa4aHHOM rOpPU3OHTaNIbHOM UMnuHApe o6béMoM V = 12 i1 MoxeT aBuratbes
6e3 TpeHWUs TOHKWII MoplueHb. B mpocTpaHCcTBO cneBa oT nopliHs BBoasT v = 0,4 Mons BoAbl, cnpaBa
vy = 0,7 mons asota 1 HarpesatoT Bcto cuctemy ao Temnepatypbl I' = 403 K. Haiaute oTHolweHne & 06béma
BogsHoro napa V; k o6bémy asora Vy npu atoii Temnepatype: ¢ = Vi / Va. [laBneHue HacbileHHOro napa npu
Temnepartype T pasHo Py = 270 kMa, yHnsepcasnbHas razosas nocrosiHHas R = 8,31 Ix/(monb K). 06bEMOM
BOAbl MO CpaBHEHMIO C O6bEMOM Mapa npeHebperute, map M asoT CuMTaliTe uaeanbHbiMW rasamu. OTBeT

OKpyrnuTe [0 COTbIX.

0.38

N 4, BapuaHT 2

1 6ann

B 3aKpbITOM C 060MX KOHLIOB OTKa4aHHOM FOPU3OHTaNIbHOM UMMHAPe 06béMoM V' = 9 i MoxeT asuratbcs
6e3 TpeHWUss TOHKWI MoplueHb. B npocTpaHCTBO creBa OT noplHa BeogsaT v = 0,2 Mons Bogbl, crpasa
vy = 0,5 Mons renvs u HarpesatoT BCHo cucTeMy fo Temnepatypbl 1' = 417 K. Haigute 06bEM BogsiHOro napa
npu aToit TemnepaType. [aBfieHse HacblluleHHoro napa npu Temnepatype 1 pasHo Py = 404 «Ma,
yHuBepcanbHas razosas noctosHHas R = 8,31 Oy/(monb K). 06bEMOM BOAbI MO CPaBHEHUIO C 06bEMOM napa

npeHe6peruTe, Nap 1 asoT cunTaiTe neanbHbIMU rasamu. OTBET Bbipa3uTe B IMTPAX U OKPYIUTE 10 [ECATbIX.

2.6



N¢ 5, BapuaHT 1

1 6ann

MeTannuyeckuit wap paaunyca R OKpyx&H KOHLeHTpuuyeckon nposoasulein chepoit paguyca 4R. K wapy
npuneraeT cdepuyeckuii cnoit TBEPAOTrO OAHOPOJHOTO AUSNEKTPUKA C MPOHULAEMOCTbIO € = 3. BHeLHWi
pagwnyc cnosi paseH 2R. Llap 3asemnsioT (3asemMnsiownii NpoBog He KacaeTtcs cdepbl), a chepe cooblyatoT
3apsg qo = —4,5 HKn. HainauTe ycTaHoBMBLUMIACS 3apsaj Wapa . OTBET BbIpa3uTe B HAHOKYIOHAX U OKpyriuTe

[0 [IeCATbIX.

1.7

N2 5, BapuaHT 2

1 6ann

MeTannuyeckuit wap paguyca R oKpyEéH KoHueHTpuuyeckoin nposoasweit chepon paguyca 3R. K chepe
npuneraeT cnoi TBEPAOro OLHOPOAHOTO AU3NEKTPUKA C MPOHULE@EMOCTbIO € = 2. BHYTpeHHUWi paguyc cnos
paseH 2R. llap sasemnsioT (3asemnswowmin Nposog He Kacaetca coepbl), a chepe CO06LLAOT 3apafg
go = —7,2 HKn. Hanpgure yctaHoBuBLUMIACS 3apaj wapa q. OTBET BblpasuTe B HAHOKY/IOHAX U OKPYriUTe A0

LecaTbIX.

2.6



N¢ 5, BapuaHT 3

1 6ann

MeTtannuyeckuit Wwap paguMyca R OKpYXEH KOHLEHTpuuecKoi nposogsilein chepon paguyca 2R. K chepe
npuneraeT cnoit TBEPAOro O4HOPOAHOTO AUSNEKTPUKA C MPOHULEEMOCTbIO € = 2. BHELLHW paaunyc cos paBeH
4R. llap 3a3eMnsatoT (3a3eMNsI0LWLMIA NPOBOZ, He KacaeTcs cdepbl), a chepe cooblatoT 3apag qg = —1,7 HKn.

Hangure yctaHoBuBLUMICA 3apsij Wwapa g. OTBeT Bbipa3ute B HAHOKYOHAX U OKPYrinTe 4o COTbIX.

0.73

N2 5, BapuaHT 4

1 6ann

MeTannuyeckuit wap pagmyca R =5 cM OKpyEH KOHLeHTpuueckoil npoBoasiyeint coepoit paguyca 2R. K
cdhepe npuneraet crion TBEPAOro OAHOPOAHOIO ANSNEKTPUKA C MPOHULAEMOCTbIO € = 4. BHeWHU paaunyc cnos
paseH 3R. Wapy coobuwatoT 3apsag ¢ = 0,5 HK1 1 coeauHstoT ero co chepoit TOHKUM NpoBogoM. HaiauTe

yCTaHOBMBLUMICA NoTeHuuan wapa ¢ . OTBET BblpasuTe B BO/bTaxX ¥ OKPYrnTE A0 LeNIoro 3HayeHns. Cunrtante,

yto k = 1/4meq = 9 - 10° m/o.
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N¢ 6, BapuaHT 1

1 6ann

KoHfeHcaTop COCTOMT U3 UYeTbIpéX OfMHAKOBbIX TOHKMX METa//IMYecKMX MNacTUH, PacnosiOXEHHbIX
napannenbHo ApYr ApYry Ha paBHbIX paccTosiHUAX. MnacTuHbl 1 M 3 coeiMHeHbl TOHKUM NMPOBOLOM M 06pasyroT
OfHY 13 06KNafoK KoHaeHcaTopa. [pyras obknajgka — NnacTuHbl 2 U 4, Takke CoeiHEHHble NpPoBOLOM. Bcé
NPOCTPAHCTBO MeXx Ay nnacTuHamun 1 1 2 3anonHeHo TBEPABIM OAHOPOAHBIM AN3NEKTPUKOM C MPOHULLEEeMOCTbIO
€ = 2,7. KoHaeHcaTop NoakItouéH K 6aTapee 3a TOUKM A n B. HaitauTe oTHOLWeHMe & 3apsA0B naacTiH 3 u 1;

T =qs3 / q1. OTBET oKpyrnuTe Jo coTbix. KpaeBble adekTbl He yunTbiBaiTe.

0.74



N2 6, BapuaHT 2

1 6ann

KoHpeHcaTop COCTOMUT M3 YeTbIpEX OAMHAKOBbIX TOHKUX MeTan/IMYecKux MaacTUH, pPacnosioXXeHHbIX
napannenbHo ApYyr APYry Ha paBHbIX paccTosHusAx. Mnowaab Kaxaon nnactuHbl S = 150 cm?, paccTosiHue
mexgy nnactuHamm d = 3 MM. MnacTuHbl 1 1 3 coeuHeHbl TOHKMM NMPOBOAOM W 06pasytoT OfiHy 13 06KNaA0K
KoHAeHcaTopa. [lpyrasi o6knaaka — NaacTuHbl 2 U 4, Takke CoeiMHEHHbIe NPOBOAOM. BCé NpocTpaHCTBO MeXay
nnacTMHamm 2 1 3 3arnofiHeHo TBEPAbIM OAHOPOAHLIM AMSMIEKTPUKOM C MpoHWuaemoctblo € = 4,5.
KoHaeHcaTop noakniouéH K 6atapee 3a Toukn A n B (MonoxuTenbHblil nonioc 6atapen NOAKMOUEH K Touke A).
HanpseHune Ha koHaeHcaTope V' = 12 B. Haitgute 3apsag g3 nnacTuHbl 3. OTBET BblpasuTe B HAHOKYNOHaX W
OKpyrUTe [0 AECATbIX. OnekTpuueckas mnocTosHHas &5 = 8,85 10712 ®/m. Kpaeble addexTbl He

yyuTbIBaNTE.
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N¢ 6, BapuaHT 3

1 6ann

KoHpeHcaTop COCTOMUT M3 YeTbIpEX OAMHAKOBbIX TOHKUX MeTan/IMYecKux MaacTUH, pPacnosioXXeHHbIX
napannenbHo Apyr APYry Ha paBHbIX paccTosHusAx. Miowaap Kaxaon nnactuHbl S = 120 cm?, paccTosiHue
mexgy nnactuHamu d = 2 MM. MnactuHbl 1 1 3 coeMHeHbl TOHKUM NMPOBOAOM M 06pasyoT OfHy 13 06KNaA0K
KoHAaeHcaTopa. [lpyrasi o6knaaka — NaacTuHbl 2 U 4, Takke CoeAMHEHHbIe NPOBOAOM. BC& MpocTpaHCTBO Mexay
nnactuHamm 1, 2 1 3 3anofiHeHO TBEPAbIM OAHOPOAHbIM [ANSMIEKTPUKOM C MPOHULAEMOCTblo € = 4.
KonaeHcaTop noakniouéH K 6atapee 3a Toukn A n B (nonoxuTenbHbIi Nofoc 6atapen NogKNiouéH K Touke B).
HanpseHue Ha koHgeHcaTope V = 9 B. Haitaute 3apsag ¢o nnactuHbl 2. OTBET BblpasuTe B HAHOKY/IOHAX U
OKpYrUTe [0 AECATbIX. OneKTpuueckas nocTosHHas &5 = 8,85 10712 ®/m. Kpaeble addexTbl He

yyuTbIBanTE.
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N2 6, BapuaHT 4

1 6ann

KoHpeHcaTop COCTOMT M3 YeTbIpEX OfMHAKOBbIX TOHKMX MeTa//IMYeCKUX MNacTuH, PacrofioXeHHbIX
napannenbHO ApYr ApYry Ha paBHbIX paccTosiHMAX. MnacTuHbl 1 1 3 coeAnHeHbl TOHKUM NMPOBOAOM U 06pasytoT
OfHYy U3 06KNafoK KoHAeHcaTopa. [Jpyras o6knagka — MiaacTUHbl 2 U 4, TakKe CoefIMHEHHbIe NPOBOAOM. Bcé
NPOCTPaHCTBO MeXAy nnactuHamu 1, 2 n nnactuHamu 3, 4 3anosiHeHO TBEPAbIM OJHOPOAHbIM AN3NEKTPUKOM C
npoHuuaemocTbio € = 2,1. KonpeHcaTop noakniouéH K 6atapee sa Toukn A u B. Haiigute oTHOWeHWe T

3apAfoB NAacTH 4 u 2: ¢ = q4 / qo. OTBET OKpyrnuUTe A0 COTbIX. KpaeBble addeKTbl He yunTbiBaiiTe.

A
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