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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2016/17, 3aknouuTenbHbli 3Tan, 7 Knacc

Mporynka no Gepery u foaka

[TeTst mporynsiics o peuHomy Oepery oT AepeBHM [1eTpoBo 10 nepeBHM BacuHo 1, HUTAe He 3a1ep-
SKMBAsICh, BEpHYJ/ICST Ha3a. ETo cKopocTh BO BpeMs MPOTYAKM OblJIa TTOYTH TTOCTOSIHHOWM M paBHOM
CKOpOCTU TeueHus pexku. OmHOBpeMeHHO c [leTelt Tem ke caMbIM MapUIPyTOM Ha JIOKE OTIIPABUJIICS
Bacs. lo Bacuno oH go6pasicst BTpoe 6bicTpee IleTu 1 Toxke, He 3a/1€psKMBAsICh, BEPHYJ/ICS HA JIOJIKE B
[TeTpoBo. CkoMbKO BpeMeHM I1aBasl Ha ogke Bacs, ecinu riporyinika [letu niawnack 120 munayTt? Yepes
Kakoe BpeMms I0c/Ie CTapTa MaJbuMKU BCTpeTunnch? OTipenennre, B KakKe MOMEHTBI BpeMeHH 110~
cJe CTapTa pacCTOSTHME MEXKIY MaJbuMKaMy 6bIIO0 MaKCMMaIbHbIM. CKOPOCTD JIOAKM OTHOCUTEIHHO
BOZIbI MOXKHO CUMTATh ITOCTOSTHHOJA.

TeueHune HampasieHo OT [leTpoBa kK Bacuuo: 1) 80 muHyT; 2) uepes 40 MUHYT ITOC/IE CTapTa; 3) 4yepes
20 muHYT U ¢ 60-7 mo 80-10 MuHyTy. TeueHuMe HammpaBaeHO OT BacuHo K [leTpoBy: 1) 32 MUHYTHI;
2) yepes 26,6 MUHYTBI; 3) uepe3 60 MUHYT ITOC/IE CTapTa.

Tpy roHwWMKa Ha MOTOBENOTpeKe

Bosa, Cama u Erop ogHOBpeMeHHO Hauaayu ABMKeHMe ¢ TTOCTOSIHHBIMM CKOPOCTSIMM B OJHOM Ha-
rpaByieHnM (TI0 YaCOBOJ CTpeJIKe) U3 TpeX PaBHOYIAJIEHHBIX IPYT OT APyra TOUeK KPyroBOro MOTO-
BeJIoTpeKa.

Yepes HekoTopoe Bpems Cailla, IBMKYIIMIICS HA MOTOLIMKIIE C CAMO¥ OOJIBIION CKOPOCTHIO, ITOPaB-
Hs11cs ¢ BoBoii 1 EropoM, KOTOpbIE B TOT XK€ MOMEHT BCTPeTU/IMCh B IIepBLIii pa3. Kakast ckopocTs V'
Moria 6b1Th Y Carn, eciiv Erop 1 BoBa exanu Ha Beyiocumenax co ckopoctssvu Vi = 10 km/au Vo = 20
KM/4, COOTBETCTBEHHO? M3BeCTHO, UTO cCKOpocThb Caliy He rpeBbiiaia 80 KM/u.

Ckopocts Camu Moria 6eITh paBHa 30; 45; 60; 75 KM/4.
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€3 NakuposanHas kapToHHas kopo6ouka

W3 n1cTa KapToHa € MOBEPXHOCTHOM IJIOTHOCTBIO 0 = 400 I/M? CKJIeMIN 3aKPBITYIO CO BCEX CTOPOH
KOpOOOUKY B (hopMe MpSIMOYTOJIbHOTO Mapajuiesienumena co cropoHamu a = 20 cm, b = 40 cm, ¢ = 60
cM. [Ijist 60ombIiielt TPOYHOCTY KOPOOOUKY paBHOMEPHO MOKPBUIM CHAPYKM TOJICTBIM CJI0€M JIaKa C
IUIOTHOCTBIO p = 1500 Kr/M>. B pe3yibraTe Macca KOpOOGOUKM OKas3anach paBHol m = 1670 r. Ompe-
nenuTe TOMIMHY h ¢1os naka. [InpuHoit 3arn60B KapToHA MPY CKIEMBAHUY MOKHO IpeHeOpeyb.

m — 20(ab + bc + ac)
= ~ 1 MM.
2p(ab + be + ac)

ToHyLLMeE LWapUKM B MOHOM CTaKaHe

B cTrakaH, 70 KpaeB 3al0JIHEHHbIN JXKUAKOCTbI0, aKKYPaTHO ITOMEIIAa0T HeOO0IbIII0 OTHOPOIHBIN IT1a-
PUK, KOTOPbIN TOHET U OMyCKaeTcs Ha THO. B pe3y/bTaTe cpeHsIs IJIOTHOCTh COIEPKMMOTr0 CTakaHa
CTAHOBMTCS paBHOI p; = 1200 Kr/M>. 3aTeM B CTakaH J00aBISIOT elle OAUH TaKOii ke MapukK, U
cpeHss IOTHOCTh COAEePsKMMOTrO CTAHOBUTCS PaBHOI py = 1260 Kr/m>. OnpepennTe IOTHOCTD py
SKMIKOCTH B CTaKaHe.

po = 2p1 — p2 = 1140 kr/M3.

) ber no Tpasonatopam

B asponopry lllepeMeTbeBO B IJIMHHOM ITepexojie MeXIy IBYMS TEpMMHAIaMM €CTh JIBa Iapajliesib-
HBIX APYT APYTY TPaBOJaToOpa — TOPU30HTAIBHO PACIIONIOKEHHBIX 3CKAIaTOPa, MMEIOINX OAMHAKO-
Bble IyInHbI. [lIkonbHUK Bacs, oTnipasisiiomuiics Ha MeskayHapoaHy0 GU3MUeCcKylo OJMMITHAIY, 3a-
MeTWJI, UTO MepPBbIii TpaBOJaTOP ABMKETCS, & BTOPOI — BBIKIIOUEH, M, OXKIUIAsl CBOIl peiic, pelni
HEeMHOTO pa3Biieubcsi. OH Havast 6eraTh IO TpaBoJIaTOpPaM TYAa-CiO/ia, KaKIblii pa3 BO3BpAIIasch B
MCXONHYIO TOUKY. B mepBbIit pa3 Bacst mpobeskan Tyzma Mo JBVOKYIIEMYCS TPaBOJIaTOpy, a Ha3ajm —
10 HEeIoABKHOMY. Bo BTOpOIt pa3 oH Ipobexkast Tyaa 1o HermoABMKHOMY TPaBoJIaToOpy, a Hasam —
TI0 IBVOKYIEeMYycsi. Pa3HOCTb BpeMeH IBMKeHMsT Bacu B 9TUX MepBOM M BTOPOM 3aberax cocTaBuiia
Aty = 25 c. B TpeTunii pa3 Bacst mpo6eskan B 06e CTOPOHBI I10 IBMKYIIIEMYCSI TPaBOJaToOpPy, a B YeT-
BEPThIi pa3 — B 06e CTOPOHBI 110 HEITOABMKHOMY. Pa3HOCTh BpeMeH ABIDKeHMsI Bacu B TpeTbeM U B
yeTBepPTOM 3aberax okasajgach paBHOM At, = 5 c. Bacs pa3BuBaeT MOCTOSIHHYIO CKOPOCTh OTHOCHU-
TeJIbHO TPaBOJIAaTOpPa, CKOPOCTh ABMKEHMSI KOTOPOTO TakyKe MOCTOSTHHA ¥ paBHa v = 1 m/c. Halimure
CKOpocThb V Bacu OTHOCUTEIBbHO TpaBOJaTOpa U OIpeAennTe IJIMHY TpaBoaaTopa. CunTaiiTe, 4TO Ha
YCKOpeHMe, TOPMOXKEeHE ¥ Ha pa3BOPOT Bacs TpaTUT rpeHe6pekMO Majio BpeMeHN!.

Atl V2 - u2
=y = ;o= —— At = .
V=u Al 5 M/c; 2 1 =300 M
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3 Cembs cnewut Ha ocTaHoBKY

Beiitgst 3 moma, marma ¢ JouKoit Maieii 1 cbiHOM BaHeit 6eryt K aBTOOyCHOV OCTaHOBKE, pacCTO-
siHMe o KoTopoit S = 430 m. CkopocTs Banu paBHa V' = 2 m/c, ckopocTb Maim 2V, a CKOpOCTh
ranbl 4. Ecin ramna caskaeT Ji000T0 13 IeTei Ha I11el0, TO ero CKOPOCTh YMeHbIaeTcs 1o 3V . JIBoux
JleTell OMHOBPEMEHHO Iaria HeCTU He MOXeT. Yepe3 Kakoe MMHUMAaIbHOEe BPeMS BCSI CEMbSI CMOXKET
0Ka3aTbCs Ha OCTaHOBKe? MOXKHO CUMTATh, UTO TMOCAJKA AeTell Ha IMalMHY 1€, a TAKKe Pa3TOH U
TOpPMOXKeHVE TTPOUCXOIAT OBICTPO.

195
tmin = —— = 95 C.
min 43V 95 c

Tpu cocyna u rpadmK ypoBHS

Tpu 0IMHAKOBBIX BEPTUKAIbHBIX IVIMHIPUUYECKIX COCYZIa COOOIIAIOTCS APYT C APYrOM BOIM3Y THA
TP TIOMOIIIY Y3KUX TPYOOK C KpaHaMM, KOTOPbIe ITepBOHAYAIbHO ITePEKPBITHI (CM. PUCYHOK CJIEBA).
B 1eBOM M npaBOM €OCYZax IMOJ rOPMU30HTAIbHBIMM TOHKMMMU MMOPIIHSIMY HaXOOUTCS BOZAA, a Cpef -
HMi1 cocyn mycT. KpaHbl OMHOBPEMEHHO OTKPBIBAIOT, M B TOT K€ MOMEHT HauUMHAIOT ABUTATh BHM3 06a
TOPIIHS C MOCTOSIHHBIMM CKOPOCTSIMMU. [Ipy 3TOM pasHuIla ypOBHEN MOPIIHEN 10 BePTUKAIN YBEIN-
YMBaETCsl CO CKOPOCThIo V. [Tonb3ysich rpadKOM 3aBUCMMOCTY BbICOTBI A YPOBHS BOABI B CpefHEM
COCyJie OT PaCcCTOSIHUS T10 BEPTUKAIU [ MEXIY TTOPITHIMHU (CM. PUCYHOK CIIpaBa), HaliAuTe CKOPOCTh
KaKOO0r0 13 IOPIIHEN.
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€D nnactununosas moaens rpadena

Yebyparika v ['eHa TOITO CTPOWIN 1, HAKOHELI, TOCTPOWIM HATJISIAHYIO0 MOZiesib rpacdeHa — IByMep-
HOTO KPUCTAJI/IA YTJIEPOLA, COCTOSIIIErO U3 STYeeK B BUIE MPAaBWIbHBIX II€CTUYTOJIbHUKOB, KaK MOKa-
3aHO Ha pUCyHKe B Macitabe 250.000.000 : 1.

KonnuecTBo siueexk B MOZ,e/M 6bUIO 6OJIBIINMM, TaK YTO €€ IJI0IaAb OKa3a/aach PaBHOM 12,5 M2. ATOMBI
yIJiepoza B MOJIe/M — OIVTHAKOBBIE MIACTUIMHOBBIE IAPUKY, @ «CBSI3M» MEKIY «<aTOMaMM» — KyCOUKM
MIPOBOJIOKM, CIIeJIAaHHOJ 13 MeIHOTO cIiaBa. [Ipy 3ToM 06beM IIJIaCTUIMHA B KXKIOM IIapyuke B 9 pas
60blIe 06beMa KaxKI0ii IIPOBOJIOUKM, COeAVHSIONIe CoceqHMe IapUKA.

Ouenute mMaccy 3Toi mopenu rpadesa. [JIOTHOCTD IIACTUIMHA prmac = 1330 KI/M?, IJIOTHOCTh
MEIHOIO CILIaBa prpos = 9000 kr/Mm3. Macca IIPOBOJIOYEK, HEOOXOAMMBIX IJIsI M3TOTOBJIEHMST OTHOJ-
eIMHCTBEHHOI sTueiiku rpacdeHa, coctapisieT 487 mr. PaccTossHMe MeKIy LIeHTpaMy COCETHUX aTo-
MOB HacTosiero rpadena 0,142 HM (HaHOMeTp — 3TO OAHA MWITMOHHAS YacTh MuUuIMMeTpa). [Tno-

3V3 ,

aab S MpaBMIbHOTO IIECTUYTOMbHIMKA C IJIMHOM CTOPOHBI ¢ orIpefesieTcs 1o dopmysne: S = Ta s

rme V3 ~ 1,7.

Macca momenu rpadeHa paBHa ~ 1,8 KT.

McTouHmk: MoCKoBCKas onnMMnuMana WKoAbHUKOB No dusmke, 2016/17, 3akntoumTensHblit 3Tan, 7 knacc — ycnosus (1), ycnosus
(2), peweHus (1), pewenuns (2). 3agaum nepeHabpaHbl Ha botay.pro, peweHns — No opULMANBHBIM.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 4


https://botay.pro/olimpiady/mosh/2016-17-zakl-7/
https://mos.olimpiada.ru/upload/files/Archive_tasks_2013-.../2016-17/phys/tasks-phys-7-1tur-16-7.pdf
https://mos.olimpiada.ru/upload/files/Archive_tasks_2013-.../2016-17/phys/tasks-phys-7-2tur-16-7.pdf
https://mos.olimpiada.ru/upload/files/Archive_tasks_2013-.../2016-17/phys/tasks-phys-7-2tur-16-7.pdf
https://mos.olimpiada.ru/upload/files/Archive_tasks_2013-.../2016-17/phys/ans-phys-7-1tur-16-7.pdf
https://mos.olimpiada.ru/upload/files/Archive_tasks_2013-.../2016-17/phys/ans-phys-7-2tur-16-7.pdf
https://botay.pro/olimpiady/mosh/2016-17-zakl-7/
https://botay.pro/olimpiady/mosh/2016-17-zakl-7/

