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Bapaua 1 (5 6annos).

Ha ropu3oHTanbHOM IIIOCKOCTH BOJIM3U MOBEPXHOCTH 3€MIIM 3aKPEIUIEHO TOHKOE
pPaBHOMEPHO 3apsKeHHOE Koib1o. HeOonbiol mapuk Maccoid m u 3apsiia ¢ nome-
CTWJIM B TOYKY, OTCTOSIIIIYIO OT LEHTpa KOJblA Ha PACCTOSAHHE, PABHOE PaINyCy
KOJIbLIA, U HAXOIALLYIOCS HAa BEPTUKAJIBLHON OCH, MPOXOALIEH yepe3 UEHTP KOJbIIA.
B pesynbTaTe 1IapuK HEMOABUKHO «IApUT» HaJ KoabloM. Uemy paBeH paauyc
KOJIbLIA, €CJIM 3apsA]l KOJIbIa OJJTHOMMEHHBIN € 3aps/I0M IIapyKa U paBeH 2(.

. k q
OTBeT: R= / = .
mg+/2 «/4\/571’80mg

Kpurepuu ouenuBanus 3agaum 1.

DJIeMeHTbI pelleHus! bamnbl
(makc. 5
0aJIIOB)

1 | 3ammcanHo yclioBUE paBHOBECHS IIApPHKa +1 Gamn

2 | IIpomenansl HeoOXoawMbIe TpeoOpa3oBaHus W ToiydeHa dop- | +3 Gamra
MyJia JJisl HAmpsDKEHHOCTH KOJTbLia (MITH JIJISt CHITBI, JICHCTBYIOIIEH
Ha IIapPHUK CO CTOPOHBI KOJIBIIA)

2 Gainna, eciy B MpeoOpa3oBaHUAX MPOMYIIEHBI BaKHBIC JTOTHYEC-
CKHE IIaTy WK peo0pa3oBaHusl HEIOCTATOUHbIE, HO BEYT K Bep-
HOMY OTBETY

1 Gamn, ecau mpeoOpa3oBaHUs OTCYTCTBYIOT, HO UMEETCS] BepHasl
dbopmymna.

0 6anoB, ecnu Mpeodpa3oBaHusl OTCYTCTBYIOT WJIM B HUX JOITY-
IIIEHBI OIUOKHU

3 | Ilonyyena dopmyina s paauyca Koibia R +1 Gamn
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3agaua 2 (/0 6ann08).
Msiy OpocaroT ¢ TOPU3OHTAIBHON MOBEPXHOCTU MOJ YTIOM K ropu3oHTy. CrycTs
BpeMs t; = 1 ¢ MY yapsieTcss 0 HOBEPXHOCTh B TOUKE A, HaXOALIEHCs HAa PacCcTo-
SIHUU S1 = 2 M OT Touku Opocka. [Tocie yaapa M4 moAnpbeIrUBacT U CHOBA yaapsaeTcs
0 MOBEPXHOCTh B Touke B, Haxopsmieiics Ha paccrossHuu S = 0,16 M oT Touku A
(cM. pucyHok). Ot Touku A 10 Touku B Msu nBuskercs B TeueHue Bpemenu tr = 0,8
c. UeMy paBeH K03(h(UIMEHT TPEHUS MEXIY MOBEPXHOCThIO U MsiuoM? CuunTaiite,
YTO yJap IPOUCXOAUT MPAKTUYECKH MIHOBEHHO, M UTO MSY B IIPOLIECCE ABMXKECHUS
U TIpu yjape He Bpaiaercsi. ConpoTUBIEHUEM BO3AyXa IpeHeOpeyb.

|

S1 S2

OtBer: y:1—2:0,2.
g(t, +t,)

Kpurtepuu oneHuBanusi 3agauu 2.

DJIeMeHTbI pelleHus! bamner (makc.
10 GansoB)
1 | 3anucanbl KUHEMaTHYECKUE (POPMYIIBI JJIsI TIPOEKINI CKOpocTH | +4 Garuia
Viy, Viy B TOUKe A 10 yJiapa u nociie yjaapa
2 | 3amucaHbl ypaBHEHHs 3aKOHA M3MEHEHHUs HMITyJIbca B MpOeEK- | +2 Oaia
IIUSIX HA OCH X U Y
3 | 3anucana popMyna A CUIIBI TPEHUS +1 Gamn
4 | Tlponemnanpl HeoOX0oMUMBIE anredpandeckue mpeodpa3oBaHus u | +2 6anna
noJjiyueHa gopmyia ajs pacyeTa |
1 6ann, ecau B mpeoOpa3zoBaHUsAX MPOMYLIEHBI BayKHbIE JOTHYE-
CKHE IIard Wiu mpeoOpa3oBaHus HEIOCTATOYHBIE
0 Gannos, eciiv npeoOpa3oBaHUsl OTCYTCTBYIOT WJIM B HUX JIOMY-
IIEHBI OIUOKHU
5 | llonyyeH npaBuiIbHBIA YUCIOBOW OTBET +1 Gayn
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3agaua 3 (/0 6annos).
C moroca HEKOTOPO# TIAHEThl BEPTHKAIBHO (T.€. MEPIEHANKYISIPHO TOBEPXHOCTH
IUTAHETHI) 3aMyCKAIOT PaKeTy ¢ TaKOW HAaYalbHOW CKOPOCTHIO, YTO OHA MOIHSIACH
Ha BBICOTY, OTCUMTAHHYIO OT IMOBEPXHOCTH IUIAHETHI, PABHYIO JIBYM €€ PaJHyCaM.
[TepBast KoOcMUYeCKasi CKOPOCTD JJIsA 3TOH IJIaHeThl n3BecTHA U paBHa V. 1. C kakoi
HavajabHON CKOpocThio Vo 3amyckaroT pakery? 2. Ecim pakeTy 3amyCTUTh Ha II0-
JIFOCE ¢ HEOOIIBIION BEICOTHI TOPH3OHTANIBHO (TO €CTh 0 KaCATEILHOM K ITOBEPXHO-
CTH IUTAHETHI) C TOH ke caMOoil CKOpocThio Vo, TO, Ha KAKOM MaKCHMAaJIbHOM PaccTo-
SIHAW OT TOYKH CTapTa OHAa OKa)KETCs B Mpoliecce cBoero apmkenusn? [lnanery cun-

TalTe OTHOPOJHBIM IIIapOM pajuyca R, pakery — MatepuaibHOM TOUYKOMA.

OTtBer: V, :iv,, r=3R.

NE]
Kpurepuu ouennBanus 3agaun 3.
JJIeMEeHTbI peleHusI bannsr
(makc. 10
0aJsI0B)
1 | IlpuBeaena ¢popMyina sl HEPBOM KOCMHUUYECKOW CKOPOCTH +1 Gann
2 | 3amumcaH 3aKOH COXpaHEHUs YJHEPTHH MTPH BEpTUKAIbLHOM cTapte | +1 6amn
3 | [lonmyueH BepHBI OTBET AJII HAYAIBHOM CKOPOCTH +2 Gamna
4 | 3amucaH 3aKOH COXpaHEHHUs SHEPTUH IPU TOPU3OHTAIBHOM cTapTe | +1 6amia
5 | 3anmcan BTOpo# 3akoH Keruepa +2 Gayna
6 | Ilpu Hanmmuuu Bcex BEpHBIX (OpMyYJ MpoJeiIaHbl HeoOXoaumeble | +2 Oamna
anredpanyeckue npeodpa3oBaHus AJig BbIBOJAA GOPMYJIbI IS I
1 Gamn, ecnu B mpeoOpa3oBaHUSX MPOIYIICHBI BaKHbBIE JIOTHYE-
CKHE IIard Uiu npeoOpa3oBaHusl HEOCTATOYHbBIE
0 6anoB, eciu Mpeodpa3oBaHusl OTCYTCTBYIOT WJIM B HUX JOITY-
IICHBI OMIMOKHU
/ | IlomyyeH npaBUJIbHBIA OTBET JUIsi MAKCUMAJIbHOTO paccTosHus I' | +1 6amn




3anaua 4 (/0 6an108).

DEDEDE.’II:H-JE roCyNapCcTEeHHoe 3a8ToOHOMHOE

oS paz0EaTENEHOS YUDSHOEHME ERICLErD 08 pa30ESHMA

LY sMocxoscrnR roCyOSDCTEEHHEIR TEXH MUECHMA YHWESDCUTET

i MrEHK H3 BayMaHs (HEUMOHENEHEA MOCNE0oESTENECKH A YHUES POHTET)s

ONAMMMALA LUKONBHWKOEB =lUAI B BYOYLLEE®

B BepTHKanpHOM TEIUIOW30JIMPOBAHHOM LHJIMHIPE MOPLIEHb o M

Maccoii M HaxoauTcs B paBHOBECUM Ha BbicoTe H OT aHa 1u-
muHapa. [lox mopmiHeM HaXOIWTCs reiauy, HaJ MOPIIHEM Ba-
KyyM. Ha nopiiieHb 1iaBHO OIyCKaeTcss MUHU-POOOT Maccoi M
= M/2 (cMm. pucyHok). TpeHHeM U TEIIOOOMEHOM MEKIY T'e-
JIMEeM M TopIiHeM npeHeOpeus. 1) Ha kakoe paccrosiaue h omy-

BaKyyM

CTUTCS MOPIIECHb MOCJE YCTAHOBJIICHUSI PABHOBECHS B LIWJIMH-
npe? 2) Ha ckosibKo MPOILIEHTOB TOBBICUTCS ITPU 3TOM TEMITepa-
Typa remaus?

OtBer: h= % Temneparypa noBeicutcs Ha 20%.

Kpurepuu onenuBanus 3aaaum 4.

JIeMeHTBI pelIeHust banb
(maxc. 10
0aJI0B)
1 | 3amucanbl Bce HEOOXOUMBIE YpaBHEHUS 1711 HAUAJILHOTO M KOHeu- | +4 Garia
HOT'O COCTOSTHU (YpaBHEHUS COCTOSIHUSA I'a3a, yCIOBUS PaBHOBECHS
TIOPIIIHS)
2 | IlpaBunpHO 3amucanbl GOpMyIIBI AJisi BHYTPEHHEH sHepruu rasza B | +1 6amn
HAYaJIbHOM U KOHEYHOM cocTOsHUAX (v st AU)
3 | [Honyuena dhopmyna asst paboThl resusi (C BEPHBIM 3HAKOM) +1 Gamn
4 | Ucnionp3yeTcs nmepBoe HA4aJio TEPMOJMHAMUKH ISl TETUIOM30Ju- | +1 Gann
pOBaHHOW CHCTEMBI
5 | [Ipu Hanmuuum Bcex BepHBIX (GOpMyJI MpoAeNaHbl HeoOXoaumblie an- | +1 Gamn
rebpandeckue npeoopa3zoBaHus
6 | [TosryueH nmpaBWIBHBINA OTBET JIJIsl paccTosiHUs h +1 Gann
7/ | Ilosy4yeH nmpaBUJIbHBIN OTBET JIJIsl TOBBIMICHUS TEMIIEPATYPbI +1 Gamn
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3apaua 5 (/5 6annos).
Bbpycku 1 u 2 maccamu 2M 1 M COOTBETCTBEHHO, COEMHEHHBIE HEBECOMOI HEpac-
TSTHYTOU MPY>KUHOU HKECTKOCTH K, JIexkaT Ha rOpU30HTAIBHOM TOBEPXHOCTH (CM. pH-
cyHok). Ha Opycok 2 Haneraer Opycok 3 maccoit M/2, ¥ MPOUCXOAUT YIPYTOE JIO-
O0O0BO€ CTOJKHOBEHHE ATUX OpyckoB. KoadduimeHTsl TpeHus Bcex OPYyCKOB O TO-
BEPXHOCTb paBHBI |I. Bpems B3aumMonelicTBus OpyckoB 2 U 3 cuuTaiiTe oueHb Ma-
JBIM.
1) IIpu kaxoif HauMeHbIIEH CKOPOCTH Vo OpycKa 3 B MOMEHT CTOJIKHOBEHUS, OPYCOK
1 MOXET CABUHYTBCS CITyCTsI HEKOTOPOE BpEMsI IIOCIIE CTOJIKHOBEHUSI OPYCKOB 2 U
3?
2) Kakum B 3TOM ciyuae Oy eT MaKCUMalIbHO BO3MOYKHOE PACCTOSTHIE MEXKTY Opyc-
Kamu 2 U 3 1OCJE CTOJIKHOBEHHUS ?

Im/2 I

[ ]

OTtBert: v0:3ug‘/27m, L:?"u%.

. vZ umg
Bpycok 3 10 OCTaHOBKH IPOMIET PACCTOSHUE S, = Crirat Toraa MakcCUManbHO
M9
BO3MOXKHOE PACCTOSIHUE MEXKAYy OpycKamMu 2 M 3 TOCIE CTOJKHOBEHHMS DPaBHO
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Kpurepuu oueHuBanus 3agauu S.

DJIeMEeHTBI pelleHust baner
(makc. 15
OaJIJIOB)
1 | 3anucanbl 3aKOHBI COXPAHEHUS UMITYJIbCA M DHEPTUU MIPH yIpy- | +2 Oasuia
rOM yjaape

2 | [Ipu Hamuyuum Bcex BEpHBIX (OpMYJI IpoJiesiaHbl HeoOXoauMble | +3 Oaia
anreOpanyeckue mpeoOpa3oBaHus JIJisl PEIICHUS CUCTEMBI

1 6ann, ecnu B mpeoOpa30BaHUIX MPONYIIEHBl BAKHbBIE JIOTHYE-
CKHE IIard Wiu mpeoOpa3oBaHus HEIOCTATOYHbBIE

0 OamtoB, ecnu peoOpa30BaHus OTCYTCTBYIOT WM B HUX JIOITY-
IICHBI OMIMOKHU

3 | Ilomydensl popMyIIbl 1151 CKOPOCTEH OPYCKOB MOCIIE CTOJIKHOBE- | +2 6ajia
HUS

4 | 3anucaHbl 3aKOH WU3MEHEHUsl SHEPIrUU JIJIsl CUCTEMBI M yCIIOBUE | +2 Oaa
caBuranus Opycka 1

5 | IIpu Hammumm Bcex BEepHBIX PopMyI IpoJenaHbl HEOOX0UMbIE | +2 Oaria
anreOpanyeckue mpeoOpa3oBaHus JIJIsl PEIICHUS CUCTEMBI

1 Gam, eciau B mpeoOpa30BaHUSX MPOIYIIEHbI BaXKHbIE JIOTHYE-
CKHE IIard Uiu npeoOpa3oBaHusl HEIOCTATOYHbBIE

0 GamoB, ecnu mpeoOpa30BaHus OTCYTCTBYIOT WJIM B HUX JIOMTY-
IICHBI OMIMOKHU

6 | Ilomyuena ¢opmyna amast MUHIMAJIbHOM cKOpocTH Vo Opycka 3 | +2 Gana

7 | Tlonyuena gopMyJsia s Makc. PACCTOSTHAS MEKIY 2 U 3 +2 Gamn




