® BOTAY MOLLI, 2019/20, ot6opouHbIit 3Tan, 11 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, or6opouHbIii 3Tan, 11 knacc

HiopH6eprckue HOXHULbI

Ha pucyHke n3o6paskeH MapHUPHBIN MexaHu3M — «HiopHOGeprckue HOKHUIIbI». Touka C' IBUKETCS
C ITOCTOSTHHOW CKOPOCTBIO vy = 60 cm/C.

1. HaiiguTe ckOpoCTh TOUKU A. OTBET BbIPA3UTE B CM/C, OKPYIJIUTE [0 LIe/IbIX.

2. Haiigute CKOPOCTb TOUKM B B TOT MOMEHT, KOrZa yroi « = 30°. OTBeT BbIpa3uTe B CM/C, OKPYT-
JIUTE 10 NeCSThIX.

#3) Tpys0BUK M NOAAOH C KMPNIMUYAMM

YTo6bI TTepeIBUHYTh MMOJJ0OH, Ha KOTOpOM Haxoauaoch 1000 Kuprimyeii, UCIIOAb30BaIN TPY30BUK.
Korpga mpukpermui Tpoc K BepxXxHeMy KPIOUKY MOAA0HA, TO TPY30BMK MPOOYKCOBBIBAI M HE CMOT
CIBUHYTD I'py3. UTOOBI OH CMOT CABMHYTD I'PYy3, HYKHO CHSITh He MeHee 315 kupnuueit. Eciu ke ripu-
KPenuThb TPOC K HWKHEMY KPIOUKY, TO TPY30BUK CMOXKET COBUHYTH IPY3, HaKe eC/IM K MCXOOHBbIM
1000 kupnmuam m06aBuUTh 315 Kupnmdeit. B 060ux crydasx Tpoc 06pa3oBbIBaJI OAVH U TOT Ke YTOoJ
¢ ropusoHToM. OTpenennTe Maccy rpy30BMKa «B KMPITMUYAxX», €CIM Macca IMoAa0Ha paBHa Mmacce 125
Kkuprnyeit. OTBeT oKpyrnTe 10 1enbix. KoagduiimeHT TpeHMs Koec 1 IMoAA0Ha O 3€MJTI0 OJIMHAKO-
BbIN, IBUTATEND NIepefaeT BpallleHMe Ha BCe KoJeca.
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E) oDorounblit ras

DOTOHHBIN Ta3 yyacTByeT B Mpoliecce, M300pakeHHOM Ha puUcCyHKe. BHyTpeHHSsis sHeprusi U 3TO-
ro rasa IpoMOpIMOHaIbHA ero 06beMy V 1 abCoMOTHONM TemIiiepaType 7' B YeTBEpPTON CTeIeHu:
U = oVT*. JaBnenue P 3TOro rasa paBHO OJHOI TPeThbeli YaCTy OTHOIIeHWS BHYTPeHHeli SHeprum
K 06bemy: P = oT*/3.
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1. Kakos KIIJI sToro nponecca? OTBeT BbIpa3uTe B MPOLEHTAX U OKPYITIUTE IO HECATHIX.

2. KakoB makcumManbHO BO3MOsKHBI KII/] TensioBoro aBuraTess npu TeMIriepatypax HarpeBaTesst
" XOJMOOMIbHMKA, PABHBIX MAaKCMMAaAbHOM M MUHMMAaJbHOI TeMIlepaTypaM B pacCMaTpyBae-
MoOM Tpolecce? OTBET BbIpasuUTe B IPOLIEHTAX U OKPYIJINTE 10 HeCIThIX.

CeMb pe3ncTopoB

Y4acTOK 3JIEKTPUUYECKOI LeT COOEeP>KUT CeMb PE3UCTOPOB (CM. PUCYHOK). YCTPOMCTBO, B COCTAB KO-
TOPOTO BXOAUT STOT YYACTOK IIEIM, KOPPEKTHO paboTaeT, ecyii HOMMHAJIbl YKa3aHHBIX Pe3UCTOPOB
paBHBI UX HOMepaMm: R; = 1 OM, Ry = 2 OMm u T.1. Pe3uctop R, mieperopei, ¥ 3aMeHUTb eTr0 HOBbIM
pe3nucTopoM HoMMHaIoM 2 OM HEBO3MOXKHO. [IJ1s1 BOCCTaHOBJIEHMS paO0TOCIIOCOOHOCTY YCTPOIICTBA
OOVH 13 OCTABLIMXCS Pe3MCTOPOB 3aMEeHUIM Pe3UCTOPOM APYroro HOMMHaIIA.
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1. Kakoit pe3uctop 66110 3aMeHeH? YKaxkuTe HOMep 3TOro pe3ucTopa.

2. PQSI/ICTOp KaKOro HOMMHasia Brasiyiu BMecTo Hero? OTBeT BbIpa3nUTe B OM, " OKPYIVINTE 00 CO-
ThIX.
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B TpM 3aPAXKEHHbIX WWAapPUKa Ha HUTAX

Tpu ManeHbKMX MMPOBOASIIMX IapUKa OJMHAKOBOTO pasMepa, HO CoelaHHbIe 13 pasHbIX MaTepua-
JIOB, TIOABECU/IM Ha TPEX HUTSIX OJMHAKOBOJ IJIMHBI, 3aKPEIlJIHHbIX B OJHOJ TOUKe, KaK IT0Ka3aHo
Ha pucyHke. [Tocsie cooO1LIeHNs STUM IlIapyKaM HEKOTOPOTro 3apsa ¢, IapUKy 3a CUeT KyJIOHOBCKO-
IO OTTAJIKMBAHMS PAa30IUINCh, PA3MECTUBILINCH B BEPIIMHAX PaBHOOEIPEHHOTO TpeyroabHuKa. [Tpn
9TOM HUTU IIePBOTO ¥ BTOPOTO IIaPUKOB CTaJM 00pa30BbIBATh C BEPTUKAIbIO yro 20°, a HUTh Tpe-
Thero mapuka — yrona 10°. [llapuku paspsianin, OHU BEPHYJIUCH B IePBOHAYATbHOE MOJIOKEeHNE, U
IIOCJIe 9TOTO UM cooO0Iyan 3apsim 2019q.

1. Kaxkoii yron ¢ BepTuKajabio 6ymeT 06pa3oBbIBaTh HUTh TPeThero mapuka? OTBET BbIpAa3uTe B
rpagycax, OKpyIJiuTe A0 LesbIX.

2. Kaxoit yron 6ymyT 06pa3oBbIBaTh MeKAy c000¥ HUTH, KOTOpbIe MPUKPEIUIeHbl K IePBOMY U
BTOpOMY IiapukaM? OTBeT BbIpa3uTe B rpagycax, OKPYIIUTE IO LeNbIX.

3 Axpobatbi u kerns

B umupke HukynmHa rpecTaBieH cieqyoiumii Homep. [IBa akpobaTa HaxOAsITCS Ha MPOTUBOTIONOK-
HbBIX KOHIIAX IMITAHTU JJMHOIM 3 M, KOTOpas BpallaeTcss BOKPYT CBOEro IeHTpa B TOPU3OHTAIbHOM
rockocTu. OauH 13 akpobaToB 6pocaeT Ker/o Maccoii 100 T ¢ ropu30HTaIbHOM HavYaIbHOM CKOPO-
CThIO B PYKM JIPYTOTO TaK, UTO IIITAHTA YCIIeBaeT 3a BpeMsl IoJieTa Keriy OBEePHYThCS Ha YeTBEPTh
o6opora. [Ipu 3TOM MepeMellieHe Kerau MO BepTUKaIM oka3bIiBaeTcsl paBHbIM 1 M. Haiinure nm-
ITYJIbC CUJIBI, TIPUJIOKEHHOII TTIEPBBIM aKpo6aTOM K Kerie rpu 6pocke. CunTaiiTe, 4To 10 6pocKa Ker-
JIS1 TOKOMJIaCh OTHOCUTEBbHO PYK akpobaTa. PazMepamu Keryin 1 COPOTUBIIEHMEM BO3IyXa IIpeHe-
O6peub, BpallleHNe MITAHTY CYUTATh PABHOMEPHBIM. YCKOpeHMe CBOOOAHOTO TTaileHNsT TIPU pacyeTax
npumute pasabiM 10 M/c?. OTBeT BhipasuTe B MH-C, OKpyIJIMTE [0 LIeIOT0 YMCIa.
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BuHTOBOII AOMKpaT

Ha dortorpadun u3 «Bukunenumn» Bbl BULUTE JOMKPAT, UCIIOJIb3YEMBbIit IS MOJbeMa TSKebIX TPy-
30B. B npoyiinMHy Ha KOHIle BMHTA BCTABJISIOT MeTaJIMUeCKIii CTepskeHb IjIMHOo 30 ¢M, C TOMOIIbIO
KOTOPOTO BPAIAlOT BUHT. MbI XOTUM, MUCITONb3YST JOMKPAT, MPUIIOIHITh aBTOMOOWIb Maccoii 1200
KT, TaK, YTOOBI [IBa KOJIeCa He KacacCh 3eMJIU. I3BeCTHO, UTO IMOAXOASIAs /IS TIOAbEMAa aBTOMOOM -
JIs BbICOTA AOMKpaTa 20 cM paBHA PaCCTOSTHUIO MEXIY IIAPHUPAMM, B KOTOPBIX 3aKPEIISIeTCS BUHT.
O6mras gymHa BuHTA 50 ¢M, Ha Heit ykiaabiBaeTcst 100 BUTKOB pe3bObl.

1. C KaKko¥ MMHMMAaJIbHOI CHJIOV HEOOXOAMMO BpallaTh CTEPsKeHb, BCTABJIEHHBIN B MIPOYIINHY,
YTOOBI MTPUTIOAHSITH aBTOMOOMIL? OTBET BhIpasute B H, oKpyr/inTe [0 11€J10T0 YnciIa.

2. Bo CKOIBKO pa3 yBeIMUUTCS MUMHMMAJIbHAS CMJIA, €CJIM 1ar pe3bObl yBeMMunTh BABoe? OTBeT
OKPYIJINTE 10 LIeJIOr0 YMciIa.

€D Kucnopon s cocyne

B cocyme emkocThio 1 M3 Haxogutes 102 kr kucnopoga nog gasiaennem 10° ITa. [JIOTHOCTD KUIKOTO
xkuciopozna 1141 kr/m3. Kuciopon KUnmmt rpu atMmochepHoM JasieHun pu temmepatype 90 K.

1. KakoBa a6CoMIOTHAS «BIasKHOCTh» KMCJIOPOJA B TOJ YaCTH COCY/a, Iie KMCIOPO HaXOOUTCS B
ra3zoo6pasHoM cocTosHMuu? OTBET BhIpa3uTe B KI/M>, OKPYIJIATE 10 COTHIX.

2. KakoBa macca 3Toro ra3oo6pa3Horo Kuciopoaa B cocyne? OTBeT BbIpa3uTe B KT, OKPYITIUTE 10
COTBIX.

€D Nposonounas cetka

CoIpoTuB/IeHMEe KaXKI0T0 IMPOBOTHMKA MEXK/IY BbIIEJIEHHBIMI TOYKAMM IIPOBOJIOYHOI CETKM, 1300~
pakeHHOI Ha pUcyHKe, paBHO 140 OM. Bgonb rnipoBosmouku 1-2-3 MOXKeT CKOJIb3UTh KOHTAKT A. Hari-
IUTe MaKCHMMaJbHO BO3MOKHOE 3HaUeHMe COTIPOTUBIIEHUST MeKIy BoiBogamu A u B. OTBeT BbIpa-
3UTe B OMax, OKPYIJIUTE JI0 11eJIOTO YnciIa.
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DNEeKTPOH U 3apsXKeHHbIN YroNoK

OJIeKTPOH, HaXOOSIIUIACS B TOUKE A B COCTOSIHUM IOKOSI, OTTAJIKMBAETCS OT PABHOMEPHO 3apsiKeH-
HOTO 110 JJIMHe YTOoJIKa BAO/b IMHUN AB. B Touke B CKOPOCTH 3/1IeKTPOHA OKa3alach paBHOM v. Touka
A Ha pUCYHKe — LIeHTp KBajpara.

1. BeibepuTe MpaBUIbHOE YTBEPKAEHME:
A) VYrosoxk 3apsi>keH OTpUILIATEeNbHO;
B) yronok 3apsixkeH ImonoXUTeNbHO;
B) u > v, TAe u — CKOPOCTH 37IeKTPOHA Ha OUeHb OOJIbIIIOM PACCTOSTHUM OT YTOJIKa;
INu<w.

o u
2. Haiigute oTHOmeHMue —. OTBET OKPYIJIMTE A0 AECSThIX.
v

(1 6amt — 3a oTBeT A; 2 6ayi1a — 3a OTBeT B.)

DBa 6pycKa Ha NpyxuHe

Ha rmmagxoM ropu3oHTaJIbHOM CTOJIE JieKaT aBa 6pycka A u B, uMerolye Macchl 1 Kr U 2 KT COOT-
BeTCTBEHHO. bpyCKkM coefiHeHbI HEBECOMOM MPYKMHOM XECTKOCThI0 100 H/M ¢kaTOi B Ha4YaIbHbII
MOMEHT Ha BeJIMuMHy 2 cM. CucTeMy OTITyCKaloT 6e3 HaualbHOM cKOopocTu. HaiimuTe MOIy/Ib OTHO-
CUTETbHOI CKOPOCTM OPYCKOB B MOMEHT, KOTZa IIPY>KMHA OKaXkeTcsl B HefmedOpMUPOBAaHHOM COCTO-
ssHUM. OTBET BbIPasuTe B M/C, OKPYIJIUTE OO COTHIX.
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Tenno&MKOCTbL npoLecca ¢ a3s0ToM

B cocyne nop nopitHeM HaxoauTCs a30T. [lopilieHb MeIJieHHO TTPUIIOSHMUMAIOT, TIOHVDKAS IaB/ieHe
rasza. KakoBa MosisipHasi TeIJIOEMKOCTb Ta3a B JaHHOM ITIpoliecce, eCIu M3MeHeHMe TaBIeHMs COCTaB-
nset 0,5% nipu yBennueHun oobeMa Ha 1%? OTBeT BbIpa3uTe B equHUIIAX R (YHUBepcaabHa ra30Bast
MOCTOSTHHAS), OKPYTJIUTE JI0 AeCSIThIX.

Lienb ¢ 0AMHAKOBLIMM MCTOYHMKAMM

Haiigute Tok I yepe3 conpotusienne R = 10 Om. Bce ucTouHuku oguHakoBeie u uMmerot 1C F =
1,5 B 1 BHYTpeHHee conpoTtusiaenye » = 1 OM. COnmpoTuBIeHMEM COeIMHUTENbHBIX TPOBOAOB IIpe-
He6peub. OTBET BbIpa3uTe B amIlepax, OKPYIJIUTE A0 COThIX.

R

Yemy paBHaA pa3HOCTb MOTEHIMAIOB MEXAY TOUKaMU i — ¢ 4? OTBET BbIpa3uTe B BOJIbTAX, OKPYT-
JINTE [0 JeCSIThIX.

Tenexka ¢ 6pyckoOM y NPYXX1HbI

Tenesxkka maccoit M = 0,2 KI ¥ pacrojoKeHHbIi Ha Heli 6pycok maccoit m = 0,1 Kr IBMXKYTCS CO
CKOPOCTBIO v = 1 M/C B CTOPOHY TOPM30HTAIbHOM MPY>KUHBI 3KECTKOCTBIO k = 4,4 H/M, Kak IToka3aHo
Ha pucyHke. KoapbuiieHT TpeHUs: Mexxay 6pycKoOM U TesiexkKoit paBeH i = 0,4.
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1. HaliguTe MakCMMa/IbHOE YCKOpeHMe TeJIeKKM BO BpeMSI €€ CTOIKHOBEHMS C MPYKMHOM. OTBeT
BbIpa3uTe B M/C%, OKPYIJIATE [0 JECATHIX.

2. [IBUKeTCs in 6py€OK I10 IIOBEPXHOCTU TEJIEXKKM B IIpOLeCCe ee CTOIKHOBEHMS C HPY)KMHOﬁ?

Ha
Her.

3. Haiigute BpeMst CTOTKHOBEHMSI TEIEXKKY C TIPYKMHOM. OTBET BhIPa3UTe B CEKYHAX, OKPYIJINTE
IIO COTBIX.
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YacTuua B MarHuTHom none

B ogHOpOgHOM MarHMTHOM I10jIe ¢ MHAYKIMei B = 1 T aBuskeTcs 3apsikeHHas dacTtuia. IIpo va-
CTUIY M3BECTHO JIAIIb TO, YTO €€ 3apsi/i [0 MOMYJII0 PaBeH 3JIeMeHTapHOMY 3apsny e = 1,6 - 10719
Kn. Hukakme apyrue cuibl, KpOMe CUJIBI CO CTOPOHBI MAaTHMTHOTO TI0JIsSI, HAa YaCTUITY He JIeJiCTBYIOT.
3a HEKOTOpOoe BpeMs YacTuila COBepIlaeT repeMellleHle, BEeKTOp KOTOporo obpasyet yroia o = 30°
C HampaBJieHMeM BeKTopa B, M MOAY/Ib KOTOPOro paseH S = 1 cm. HajiouTe Momyib M3MeHeHMs
MIMITY/IbCa YaCTUIIBI 3@ 3TO BpeMs. OTBeT BhIpasute B eguHunax CU, ymHoxbTe Ha 1022 1 BBeguTe B
TI0JIe JIJIST OTBETA.

McTouHmk: MockoBcKas onMMnunaa WKonbHUKoB no ¢usmke, 2019/20, otbopouHbin 31an, 11 knacc — ycnosus (1), ycnosus (2),
ycnosus (3), pewenus (1), pewenns (2), pewenns (3). 3apauv nepeHabpaHbl Ha botay.pro, peleHns — no obdULMaNbHbIM.
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