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

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, ot6opouHbIii 3Tan, 11 knacc

HiopH6eprckue HOXHULbI

Ha pucyHke 13o06paskeH MIapHUPHBIN MexaHn3M — «HiopHOGeprckue HOKHUIIBI». Touka C' IBUKETCS
C TTOCTOSTHHOM CKOPOCTBIO vy = 60 cm/C.

1. Haiigute ckopocTh TOUKM A. OTBET BbIPAasuUTe B CM/C, OKPYIJIUTE A0 LIe/IbIX.

2. Haiipute CKOPOCTb TOUKM B B TOT MOMEHT, KOrza yroi « = 30°. OTBeT BbIpa3uTe B CM/C, OKPYT-
JIATE [0 NeCSThIX.

1) 24 cm/c;  2) 31,7 cm/c.

#3 rpyz0BUK M NOAAOH C KMpNIMUYAMM

YT0oO6BI MepeIBMHYTH MOAA0H, Ha KOTOPOM Haxomwioch 1000 Kupmmyeii, MCII0Ib30Bau TPY30BUK.
Korpga mpukpenmin Tpoc K BepxHeMy KPIOUKY MOAA0HA, TO TPY30BMK MPOOYKCOBBIBAT U HE CMOT
CIBUHYTH I'py3. YTOOBI OH CMOT CIBMHYTH I'PY3, HY’KHO CHSITh He MeHee 315 kupmuueii. Eciau ke ipu-
KPenuThb TPOC K HWKHEMY KPIOUKY, TO TPY30BUK CMOXKET COBUHYTH IPY3, Ha’ke eC/IM K MCXOLHBbIM
1000 kuprimyam 706aBUTh 315 Kuprimueit. B 060ux ciyyassx Tpoc 06pa3oBbIBAI OJMH U TOT K€ YTOJ
¢ ropu3oHTOM. OTpenennTe Maccy rpy30BMKa «B KMPITMUYax», €CIM Macca IMoAa0Ha paBHa macce 125
Kkuprnyeit. OTBeT oKpyrinTe 10 1enbix. KoagduimeHT TpeHMs Koec 1 IMoAA0HA O 3€MJTI0 OJMHAKO-
BbIli, IBUTATEb NIepefaeT BpallleHMe Ha BCe KoJieca.
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1080 kuprinyei.
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E) oDorounbiit ras

DOTOHHBIN Ta3 yyacTByeT B Mpoliecce, M300pakeHHOM Ha puUCyHKe. BHyTpeHHSss sHeprust U 3TO-
ro rasa IpomopiyoHaabHa ero o6beMy V' 1 abCoOMOTHON TemIiiepaType 7' B UeTBepTOit CTereHu:
U = oVT*. OaBnenue P 3TOro rasa paBHO OJHOI TPeTheli YaCTy OTHOIIEHWS BHYTPEeHHel SHepIun
K 06beMy: P = aT4/3.
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1. Kakos KIIJI sToro nponecca? OTBeT BbIpa3uTe B MPOLEHTAX U OKPYITIUTE IO HECATHIX.

2. KakoB makcumanbHO BO3MOsKHBIN K1/ TensioBoro aABuraTess mpu TeMIiiepaTypax HarpeBaTesst
U XOMOAMIBbHUKA, PABHBIX MAaKCUMAIbHOM M MUHUMAIBHON TeMIlepaTypam B paccMaTpuBae-
MoOM Ipoiecce? OTBET BbIpasuUTe B MIPOLIEHTAX U OKPYIJINTE 10 AeCIThIX.

1)9.1%; 2)15,9%.

CeMb pe3ncTopoB

Y4acTOK 3JIEKTPUYECKOI LeNN COOEPXKUT CeMb PE3UCTOPOB (CM. PUCYHOK). YCTPOMCTBO, B COCTAB KO-
TOPOTO BXOAUT 3TOT YYACTOK €I, KOPPEKTHO paboTaeT, eci HOMMHAJIbI YKa3aHHbIX Pe3MCTOPOB
paBHbI X HOMepaM: R; = 1 OM, Ry = 2 Om u T.A. Pe3ucrop Ry, neperopes, U 3aMeHUTb €r0 HOBbIM
pe3ucTopoM HoMMHaIOM 2 OM HeBO3MOXKHO. [Ij1s1 BOCCTaHOBJIEHMS pab0TOCIIOCOOHOCTH YCTPOIICTBA
OJIVIH U3 OCTaBIIMXCSI pe3UCTOPOB 3aMEeHW/IM Pe3UCTOPOM JIPYyroro HoOMMHaa.
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1. Kaxkoii pe3ucTop 6b110 3aMeHeH? YKaKUTe HOMep 3TOro pe3ucTopa.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 2


https://botay.pro/olimpiady/mosh/2019-20-otbor-11/
https://botay.pro/olimpiady/mosh/2019-20-otbor-11/

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

2. Pe3ucTop KakOro HOMMHaJA BIasijiv BMeCTO Hero? OTBeT BeipasuTte B OM, U OKPYIJIUTE [0 CO-
ThIX.

1)4; 2)1,330M.

3 Tpu 3apaxkeHHbIX WapuKa Ha HUTAX

Tpu ManeHbKUX MPOBOASIIMX IIapUKa ONMHAKOBOTO pa3Mepa, HO CIelaHHble U3 pa3HbIX MaTepua-
JIOB, TIOABECU/IM HA TPEX HUTSIX OJMHAKOBO IJIMHBI, 3aKpeIUIEeHHbIX B OJHOM TOYKE, KaK ITOKa3aHO
Ha pucyHke. [Tocse coob1ieHMs TUM IIapuKaM HEKOTOPOTO 3apsi/ia ¢, IapuKy 3a CYeT KyJIOHOBCKO-
IO OTTAJIKMBAHMS PA30IUINCh, PA3MECTUBIINCH B BEPIIMHAX paBHOOEPEHHOTO TpeyroabHuKa. [Ipn
9TOM HUTY II€PBOTO U BTOPOTO IIAPUKOB CTaM 06pa30BbIBATh C BEPTUKAJIbIO yToj 20°, a HUTh Tpe-
Thero mapuka — yrona 10°. lllapuku paspsimnin, OHU BepHYJINUCh B epBOHAYaIbHOE MONIOKeHNe, U
oCyIe 3TOTo UM coobtyin 3apsig 2019g.

1. Kaxkoii yron ¢ BepTuKajabio 6ymeT 0o6pa3oBbIBaTh HUTh TPeThero mapuka? OTBET BbIpasuTe B
rpagycax, OKpyIJIuTe A0 IeJbIX.

2. Kaxkoii yron 6ynyT 06pa30BbIBaTb MEXIY COO0V HUTH, KOTOPbIE MPUKpPEIUIEHbI K TTIEPBOMY U
BTOpOMYy Iapukam? OTBeT BbIpa3uTe B rpagycax, OKPYIJINTe 10 IeTbIX.

1)0°;  2)120°.

3 Axpobatbi u kerns

B umupke HukynmHa rpeacTaBieH cieayoinii Homep. [IBa akpobaTa HaxOAsITCS Ha MPOTUBOTIONOK-
HbBIX KOHIIAX IITAaHIM OJMHOM 3 M, KOTOpasi BpaljaeTcss BOKPYT CBOEro LeHTPa B TOPU3OHTAIbHOM
miockoctu. OgyH 13 akpobaToB 6pocaet Kermo maccoii 100 T ¢ TopM30HTAIBHOM HauaabHOM CKOPO-
CThIO B PYKM APYTOro TaK, YTO IITAHTa YCII€BAET 3a BpeMs MmoJjieTa Kemiv MOBEPHYThCSI Ha YETBEPTh
o6opora. IIpu 3TOM mepeMeleHne Keram M0 BepTUKaIM OKa3bIBaeTcs paBHbIM 1 M. Haiimure nm-
ITYJIbC CYJTBI, TIPUJIOXKEHHO MepBbIM aKpoOaTOM K KerJie Ipu 6pocke. CumTaiite, 4To 10 6pocka Ker-
JIST TIOKOMJIaCh OTHOCUTENIBHO PYK akpobaTa. PazmMepamu KeIyin 1 COIPOTMUBIIEHMEM BO3IyXa IIpeHe-
Opeub, BpallleHye MITAHTY CYUTATh PABHOMEPHBIM. YCKOpEeHMe CBOOOAHOIO MaieHusI IIPU pacyeTax
npumute pasHbIM 10 M/c?. OTBeT Bhipasute B MH-c, OKpyIJIMTE [0 LIeIOT0 YMCIa.

93 MH.c.
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BuHTOBOII AOMKpaT

Ha ¢ortorpadmn n3s «Bukurenn» Bbl BUAUTE TOMKPAT, MCIIOIb3YeMbIii /151 TOIbeMa TSKEJIbIX I'Py-
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.

1) 15H; 2)B2pas3sa.

€3 Kucnopon B cocyne

B cocyne emkocThiO 1 M3 HaxopmTes 102 KT Kucinopoga rnop gasiaeHuem 10° ITa. [IJIOTHOCTD KUIKOTO
xkucaopopa 1141 xkr/m?. Kucmopop, Kunur rpu armocepHoM AasieHun mpu temmeparype 90 K.

1. KakoBa abconoTHas «BAaKHOCTb» KMCJIOPOAA B TOM 4aCTU COCYAa, Ilie KUCIOPOJ, HaXOOUTCS B
ra3o06pasHoM cocTOsHMM? OTBET BbIPa3uTe B KI/M>, OKPYIJIUTE 10 COTHIX.

2. KakoBa macca 3Toro ra3006pa31—10r0 Kcjiaopoaa B COCYIL@? OTtBer BbIpa3nUTE B KI', OKPYIVIUTE 00
COTBIX.

1) 4,28 kr/m?;  2) 3,92 Kr.
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€) nNposonounas cetka

CorpoTuBeHMEe KaXKI0T0 MPOBOIHMKA MEXK/Y BbIIeJIEHHbIMM TOYKaMM ITPOBOJIOYHOI CETKM, 1300~
pa’kKeHHOI1 Ha pMUCYHKe, paBHO 140 OM. Boonb npoBoim0o4Yky 1-2-3 MOXKeT CKOMb3UTb KOHTAKT A. Haii-
IUTe MaKCMMaJbHO BO3MOKHOe 3HaueHMe COTIPOTUBIIEHUST MeXy BbiBogamu A u B. OTBeT BbIpa-
3MTe B OMax, OKPYIJIMTE [0 1eJI0T0 YMCIa.
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120 Om.

DNEKTPOH U 3apsKEHHDII YroNoK

ONIeKTPOH, HAXOISIIMUIACS B TOUKE A B COCTOSIHUM TTOKOSI, OTTAJKMBAETCS OT paBHOMEPHO 3apsiKeH-
HOTO I10 AjIMHe YTOoKa BAO0JIb MTMHUYU A B. B Touke B CKOPOCTb 371eKTPOHA OKasanach paBHO v. Touka
A Ha pUCYHKe — LIeHTp KBajpara.

1. BbibepuTe mpaBWIbHOE YTBEPKAEHNE:
A) Vrosok 3apsskeH OTpULLATEeNbHO;
b) yronok 3apsikeH IOJIOKUTEbHO;
B) u > v, Tme u — CKOPOCTb IEKTPOHA HA OUeHb OOTBIIOM PACCTOSIHUY OT YTONKa;
Iu<o.

o u
2. Haiimute oTHomeHue —. OTBET OKPYIJIMTE A0 AECSThIX.
v

(1 6amm — 3a oTBeT A; 2 6ama — 3a oTBeT B.)

DAB; 2)u/v~14.
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[Ba 6pycka Ha npyxuHe

Ha rimagkoM ropm3oHTaJIbHOM CTOJIE JIeKaT ABa 6pycka A u B, uMeromye Macchl 1 KT 1 2 KT COOT-
BeTCTBEHHO. bpyCcKkM coefiHeHbI HEBECOMOT MPYKMHOM XECTKOCThI0 100 H/M ¢kaTOi B Ha4YaIbHbII
MOMEHT Ha BeJIMuMHy 2 cM. CucTeMy OTITyCKaloT 6e3 HaualbHOM cKOpocTu. HaiimuTe MOIy/Ib OTHO-
CUTEIbHOI CKOPOCTM OPYCKOB B MOMEHT, KOTZa IIPY)KMHA OKaXkeTcsl B HefmeOpMUPOBAaHHOM COCTO-
sHumn. OTBET BbIpa3UTe B M/C, OKPYIJINTE A0 COTHIX.
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0,24-0,25 m/c.

Tenno&MKOCTb NpoLecca ¢ a30ToM

B cocyne nopn nopirHeM HaxoauTcs a3oT. [lopiiieHb MejieHHO TPUIIOAHMMAIOT, TOHVDKAS aB/ieHue
rasza. KakoBa MosisipHasi TeIVIOEMKOCTb Ta3a B JAHHOM IIpoliecce, eCIy 3MeHeHMe TaBIeHus COCTaB-
nset 0,5% nipu yBennueHun oobeMa Ha 1%? OTBeT BbIpa3uTe B equHUIIAX R (YHUBepcaabHa ra30Bast
TOCTOSTHHAS), OKPYTJITE JI0 AECSThIX.

4,5R.

Llenb ¢ 0AMHAKOBbLIMM UCTOYHUKAMMU

Haiigure ToK I 4epe3 cornpoTtusiaenue R = 10 OM. Bce McTouHMKM onyiHaKoBbIe U uMeloT JJC £ =
1,5 B 1 BHyTpeHHee conpoTuBaeHue » = 1 OM. CoOnpoTUBIeHEM COeIMHMUTENbHbBIX TPOBOIOB Mpe-
He6peub. OTBET BbIpa3uUTe B amMmIlepax, OKPYIJIUTE A0 COThIX.

R

Yemy paBHaA pa3HOCTb MOTEHIMAIOB MEXAY TOUKaMU i — ¢ 4? OTBET BbIpa3uUTe B BOIbTAX, OKPYT-
JINTE 0 IeCSIThIX.

IIO,QSA; ¢B—QDA:2,8B.
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Tenexka ¢ 6pycKkOM y NPYXXUHbI

Teneskka maccoit M = 0,2 KT ¥ pPacIooKeHHbI Ha Heil 6pycok maccoit m = 0,1 KT IBVKYTCS CO
CKOPOCTBIO v = 1 M/C B CTOPOHY TOPU30HTAbHOI MPY>KUHBI 3KECTKOCTBIO k = 4,4 H/M, KaK IToKa3aHo
Ha pucyHke. KoapdbuimeHT TpeHUsT MekAy 6PYCKOM U TesIeskKKOi paBeH u = 0,4.
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1. HaiimuTte MakcuMaibHOE YCKOpPEHMe TeleXXKM BO BpeMsl e€ CTOIKHOBEHUS € IPYkK1HOii. OTBeT
BbIPa3uUTe B M/C2, OKPYIJIATE M0 HeCAThIX.

2. [OBUKeTCcs v 6PYCOK IO MTOBEPXHOCTY TEIEXKKM B IIPOIIECCE ee CTOIKHOBEHMS C IIPYKMHO?
Ha
Her.

3. Haiigute BpeMsl CTOIKHOBEHMSI TEJIESKKU C TIPYKMHOM. OTBET BbIpa3uTe B CEKYH/IaX, OKPYIIUTE
IIO COTBIX.

1)3.8m/c?; 2)mer; 3)0,82c.

Yactuua B MarHuTHOM none

B ogHOpOOHOM MarHMTHOM ITojle C MHOyKIMel B = 1 Ti aBukeTcs 3apsbkeHHas yacTtuila. I1po va-
CTUIY M3BECTHO JIAIIb TO, YTO €€ 3apsi/l [0 MOMYJII0 PaBeH 3JIeMeHTapHOMY 3apsay e = 1,6 - 10719
Ki1. Hukakune apyrue cuiibl, KpoMe CUJIbI CO CTOPOHBI MAarHMTHOTO I0JIS, HA YaCTUILY He OeJiCTBYIOT.
3a HeKOTOpOe BpeMsI YacTUIa COBEpIIAeT IepeMelieHNe, BEKTOp KOTOPOro o6pasyer yroi o = 30°
C HampaBjieHeM BeKTopa E, Y MOIY/Ib KOTOPOTO paBeH S = 1 c¢cM. Halimute momy/ib M3MeHEeHUS
MIMITY/IbCa YaCTUIIBI 3@ 3TO BpeMs. OTBeT Bhipasute B eguuunax CU, ymHoxbTe Ha 1022 1 BBeguTe B
roJie IJisl OTBETa.

8,

McTouHmk: MockoBcKas onMMnunaa WKonbHUKoB no ¢usmke, 2019/20, otbopouHbin 31an, 11 knacc — ycnosus (1), ycnosus (2),
ycnosusa (3), pewenuns (1), pewenns (2), pewenus (3). 3amaum nepeHabpaHbl Ha botay.pro, peweHns — no oduLManbHbIM.
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