Otb6opounblii (3a0uHBI) OHIANH-3Tan OnuMnua el IIKOJIBHUKOB «Illar B Oymyiee»
o obmieodpaszoBarenbHOMY npeamery dusnka
10-11 xknacent

Bapwuanr 1.

3apaya 1. (6 0asuoB) Ha auctaHuum S = 3 KM OJHOBPEMEHHO CTapTYyIOT JiBa CIIOPTCMEHA.
Crnopremen Nel mpoOeraer nepByro MOJOBUHY JTUCTAHLUU CO CPEAHEN CKOPOCThIO Vi1 = 4 M/c, a
BTOPYIO TOJIOBUHY JUCTAHIIUU CO CpeAaHel cKopocThio V2 = 6 m/c. Crioptecmen Ne2 3a mepByro
MOJIOBUHY BPEMEHHM, 3aTPAYCHHOr0 Ha IPEOJIOJICHUE BCEW JMCTAHIIMH, UMEET CPEIHIOI CKO-
pocTh U1 = 6 M/c, a 3a BTOPYIO MOJOBHHY BPEMEHHU CPENIHIOI ckopocTh Uz = 4 m/c. Kakoe pac-
CTOSIHME TIPUJIETCS ellle MpoOexkaTh OTCTAIOIIEMY CIIOPTCMEHY /10 KOHIIa AUCTaHIUU, KOTAa IMo-
Oenurens nocturHeT Gpuuuma? OTBET JaiTe B METpax, OKPYTJIIUB €ro 10 LeJbIX.

Ortser. 150.

2
Pemrenue. t,, =i+i =625¢, t,,= >

2V, 2, U, +U,

=600 c. Cioptcmen Ne2 ¢uHUIIMPYET paHbIle

Ha At=t,, —t,, =25 C. 3Hauut, cnoprcmeny Nel npunercs npodexats emme AS =V,At = 150 m.

3anaua 2. (6 6a/u0B) JIBa rpy3a MaccamMu My U My CBsI3aHBI HEBECOMOM HEPACTSXKUMOW HUTHIO
¥ HaXOJATCS Ha TOPU3OHTAIBHON MOBEpXHOCTH. KOAhHUIIMEHTHI TPEHHS MEXKIY KaXKIbIM TPY-
30M M TOBEPXHOCTHbIO OJMHAKOBBL. Eciu K Tpy3y Maccoil Mi HPUIOKUTH TOPU3OHTAIBHO
HaIpaBJIeHHYIO cuiy F1 (CM. mepBBIl pUCYHOK), TO HUTH pazopBercs, koraa F1 > 10 H. Ecnu xe
TOPU30HTAIILHO HAMPABIEHHYIO CUITY F2 IPUIIOXKUTH K Tpy3y Maccoil Mz (CM. BTOPOIl PUCYHOK),
TO HHUTh pazopBercs, korga F2 > 2,5 H. Yemy paBHO oTHOIIEHHE Macc rpy30B Mi/mz? OTeer
OKPYTJIHUTE 10 AECATHIX.

Fy F

«— M mo mq m, P——
WAL S LTSI T s P T T AI T F A S AT A A 4

Ortser. 4,0

Pemenue. 3anumem ypaBHeHHs] TMHAMUKY JUTSI KAXKI0TO Tpy3a B IEPBOM CiIydae.

F-T, —umg=ma, . myF
ST, =—2
T — umyg =mya. m, +m,

AHaIOru4YHO 3aInIIeEM YpaBHCHUA AUHAMUKU JJIA BTOPOTO CIIy4as.

F, —T, — um,g =m,a,, - mF,
T, — umg =ma,. m; +m,
Hurs paspsiBaetcsi korga I, =T, =T .= M _ h = 10 =4,0.
m, F 25
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3anaua 3. (6 6amnoB) Teno OpocaroT BEpTHKAIBHO BBEPX ¢ MOBEpXHOCTH 3emiin. CIycTs Bpemst
t1 = 0,5 c, Teno nocTUraeT MoJIOBUHBI MAaKCUMAIbHOU BBICOTHI. [Ipu 3TOM 3a HHTEpBall BpeMeH!
[0, t1] Moy b M3MEHEHHS MMITyJIbCA Tella paBeH |Ap| = 2 kr-M/c. YCKOpeHHe CBOOOIHOTO Taje-
Hus ¢ = 10 m/c?. Uemy Macca tena? ConpoTHBICHHEM BO3IyXa NpeHeopeub. OTBET JaiiTe B KH-
JorpaMmax (Kr), OKpyTJIUB €ro JI0 1eCSATHIX.

Ortser. 0,4.

Pemenne. B mponecce CBO60,Z[HOFO BCPTUKAJIBHOI'O ABHMXKCHUSA TEJIa HA HETO HeﬁCTByeT TOJIBKO

cuna tsxectd MG . Torja, noab3ysch 3aKOHOM M3MeHeHHMs uMmyibca Tena, MOY = , To-
[Ap)

ayaum M= _t 0,4 xr
94y

3anaua 4. (10 6a;u10B) MasieHbKHIA MApHK MagaeT ¢ BoIcoThl N = 500 M 6e3 HavaIbHOW CKOPO-
CTH Ha FOPU3OHTAIBHYIO IIOCKOCTh M OTCKakuBaeT OT Hee. [Ipu kaxkaoMm ynape o IUIOCKOCTb
mapuk tepser 19% cBoeil sHeprun. Kakoe MakcUMalbHOE BpeMs IBUTaJICs IIAPUK? Y CKOpEHUE
cBoboHOTO mManenus g = 10 m/c?. CompoTHBIEHHEM BO3IyXa IpeHedpeus. OTBET maiiTe B ce-
KyH/1aX (C), OKpYTJIMB €ro0 J10 LIEJbIX.

Ortser. 190
Pemrenne. O6Go3Hauum to — Bpems maJieHus IIapHKa JI0 TEPBOrO yaapa O IIOCKOCTh. Toria
t2 2h
h=90 L= |2 =10c
g

ITocae MEpBOro yaapa mapuk nNoaAHUMETCA Ha BBICOTy hl, KOTOPYHO HalileM U3 3aKOHa Coxpa-

nenns sneprum: Mghy =nymgh, = h =nph=7n 920 ,rae 7 =1—0,19=0,81 — nonst smep-

I'MH, KOTOPYIO UMEET IIApUK IOCIIE yaapa O INIOCKOCThb. B pe3ynbrare Bpems noabéma Ha BBICO-

Ty h1 pasuo {; = »\/ -1,. AHamornyso mocne BTOPOro yaapa LIAPUK MOZHUMETCS Ha BBICOTY

2
h, =nh, = 772 g_O , M BpeMs ero mojabéMa Ha 3Ty BbicoTy [, = (\/; ) t, . IIpu 9TOM MOCITE N-20

n
ynapa t, = (\/; ) t, . TlomHOE BpeMst IBU>KEHUS IAPUKA PABHO

t=t,+2t +2t, +...+ 2t +...= +2[t0 +t0\/;+to(\/;)2 +...+t0(\/;)n}+...

BripaxkeHne B KBaJIpaTHBIX CKOOKaX MpeACTaBiIsieT CyMMY OECKOHEUHO yObIBaromeil reoMeTpu-
yeckoi nporpeccun. Torna

2, 1+\/E_1o-1,9

SRR T

=190 ¢
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3apaya 5. (10 6amnoB) C Kakoil MUHMMAaJIbLHOW CHUJION FOHOIIIA Maccoi M = 51 Kr AOJKEH Ts-
HYTb 32 BEPEBKY, IPUBSI3aHHYIO K SIIIUKY Maccoil M = 129 kr, 4To0bI CABUHYTH €0 C MECTa(CM.
pUCYHOK)? SIIUK MPU 3TOM HE MEpPEeBOpAYMBACTCA, a IOHOIA HE ABMKeTcs. KoadduimeHTs
TPEeHHsI MEXKAY HOTaMH FOHOILIU M MOBEPXHOCThIO U1 = 0,2, a MeXAY SIMKOM U MOBEPXHOCTHIO
n2 = 0,1. Yckopenue cBoGoaHoro magenus g = 10 m/c’. BepeBka HeBecoMas, HEpaCTHKUMAs U
npouHas. OtBer fgaiite B HptoToHax (H), OKpyriuB ero 110 1enbIX.

Ortser. 150

Pemenne. OueBuansbiii otBer F = 1,Mg =129 H He nmonxoauT, T.K. B 3TOM Cliy4ae OKa3bIBaeTCs,
yrto F > FTpmax = 14mg =102 H, uTto o3HayaeT, 4TO IOHOLIA Oy/eT IBUraThCsl. 3HAUNUT, BEPEBKa

JOJKHA OBITH HAITpaBJICHA HE TOPU30HTAIBHO, a TIOJT YIJIOM K TOPU30HTY (CM. pHC.).

3anumeMm YpaBHCHUA JUHAMUKHA IJId FOHOIIW U IJIA AMHUKaA, CHHUTas, YTO CHJIbI TPCHUA Fmpl n
Fmpz MNPUHUMAIOT YK€ MAaKCUMAJIbHBIC 3HAYCHH A, OJJHAKO U AWK W IOHOIIA €€ HE ABUXKYTCA.

|Fx|= Fpr = Ny,

_ (M +m)g _
Nl—‘Fy‘—mg:O, - |FX|=M(‘Fy‘+mg), IRl = ful+,u2 =101,
|Fl=Fia = 1N, |Fx|:ﬂ2(|\/|g—‘|:y‘). ‘Fy‘:(,uzM + Mg 90 H.
N, +|F,|-Mg =0. M+

[Tomydens! GopMybl M YHCIOBbIE 3HAYEHUS MOJIYJIEH MPOEKIMH |FX| u ‘Fy‘ MHUHHMaJTbHOM

CHIJIbI F, npu KOTOpOﬁ OHOIIAa MOXET CABUHYTH AIIUK, IIPHU 3TOM CaM, OCTaBadACh HCIIOABUKHBIM.

2 2
Torza F:1/|FX| +|F,| =150H.

3amaya 6. (10 6a/u10B) CHEroxo  pa3roHsieTcs Ha MPSIMOM 3aCHEXKEHHOW TPACCe U3 COCTOSTHUS
nokosi. [Ipu pasrone MOIHOCTh MOTOpA CHETOXO0/1a PAcTeT B 3aBUCHMOCTH OT BpeMeHH t 1o 3a-
koHy N = at, rme a = 0,7 kB1/c. Macca cHeroxoza ¢ CUIAIIMM Ha HEM 4eioBeKoM M = 350 k.
Koadduuument tpenus o caer p = 0,1. Kakyro ckopocts npuodperaer cHeroxoz yepez t =15 ¢
rnocie Hauana gukeHus? YckopeHue cBoboaHoro naaenus g = 10 m/c2. OTBeT paifte B MeTpax
B CEKYHIY (M/C), OKPYTIIUB €T0 JI0 IEIIbIX.



Otb6opounblii (3a0uHBI) OHIANH-3Tan OnuMnua el IIKOJIBHUKOB «Illar B Oymyiee»
o obmieodpaszoBarenbHOMY npeamery dusnka
Ortger. 15

Pemrenrie. CHEroxXo/| ABMXKETCS C TIOCTOSHHBIM YCKOPEHUEM &, T.K. IIPH PaBHOYCKOPEHHOM JIBH-
xeHnu, korna F = const, a V =at mommuocts N (t) = Fv[ t. PaGora cunsl Taru paBsa mioma-
at?
mu  mox rpapukom N(f): A, = T . 3amumieM 3aKOH HW3MEHCHHUS DJHEPruu:
at? mv? at’
AMH+ArpeHm:AEk.:>7—ymgs: , Te 3:7,v:at.

at? at>  m(at)?
- Z——umg-— =

2
, = ma“+umga—a=0.
2 2 2 7 pmga-—a

DuzndecKkuM SBIAETCS TOIBKO MOJOKUTEIBHBIN KOPCHb KBaJIPATHOT'O YPABHCHUA.

2,22
ao ymg+\/ym g% +4am
2m

=1wm/c?>. = v=at =15wm/.

3anaua 7. (17 6annoB) K koHIIaM 1BYX OJMHAKOBBIX TOHKUX cTepxkHEN mHoM L = 30 cM kax-
JIbIH, puKpenuin Hebonbmue mapaupbl O, A u B, npu 3Tom mapuaup A coemHseT 00a cTepx-
Hs (cM. pucyHOK). [llapaup O 3akperuien, a mapuup B nBurarot Broms ocu Ox ¢ MOCTOSTHHBIM
yckopenueMm a = 1,8 m/c2. B HauanbHbIi MoMeHT mapauphl O u B coBmafaior, HauanbHas CKo-
pocts mapHupa B paBHa Hymr0. B mporiecce ABIKEHHS CTEPKHH OCTAIOTCS BCETIa B OJTHOM
1ockocTd. YeMy paBHa CKOpOCTh IapHUpa A, B MOMEHT, koraa ctepxkiu OA u AB o6pazytoT
yrox 0 = 60°? OTBeT JaiiTe B METpax B CEKyHAY (M/C), OKPYTJIUB €ro 10 IECSATHIX.

Ortser. 0,6

.0
Pemienne. Ckopocts mrapuupa B pasra Vg =+2a-0OB =2 aLsmE. Ckopocth mrapaupa A

- - V / .0
V, L OA (cm. puc.). IIpoekius Bektopa V, Ha ock OX paBHa V,, = ?B =,/aLsin rE

f . 0
vV aLsmE
A =0,6 m/c.

Torga V, = 0= g

COS — COS
2 2
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3agauya 8. (18 6a/s10B) B Mexannueckoi KOHCTPYKIIUHU, N300paKCHHON HA PUCYHKE, TeJIekKa 1
C MPUKPEIUICHHBIM K Hel OJIOKOM MOXET CKOJIb3UTh 0€3 TPEHUS 0 TOPU30HTAIBHOI MOBEPXHO-
CTH HETIOJBUXKHOTO CTOJIa. B HayaibHBIM MOMEHT Telekka | u rpy3 2 HeMOJBHKHBL. 3aTeM Ipy3
2 OTKJIOHSIIOT OT BepPTUKAIU Ha yroi o = arcsin(1/8) u ormyckarotr. C KakuM yCKOPEHHEM OTHO-
CUTEIIHO CTOJIa IBUXKETCS TPY3 2, €CIIH YOI 0, 00pa3yeMblii HUThIO C BEPTUKAJIBIO, HE MEHSETCS
B Ipoliecce ABMXKEeHUA? 3HAUEHUS MAacC TENEeKKH U rpy3a He U3BecTHbl. HUTh HeBecoma U He-
pacTsokuMa. Y cKopeHue cBoboHoro magenus g = 10 m/c2. OTBeT paiite B M/C2, OKPYIIIUB €ro 70
JIECATHIX.
v

o

N

Ortser. 1,7

Pemenne. UCO cBszana co cromom. O603HauyMM M Maccy rpysa 2, YCKOpEeHHE TeleKKH da ,
YCKOpEHHME Ipy3a éep . 3anuiem BTOpoi 3akoH HeloToHa 117151 Tpy3a (CM. puc.): T+ mg=md,, .
x:Tsina=ma,,,

y:mg-Tcosa=ma,,,.

iy

N

2!

T.K. yroa HaKkJIOHa HUTH HE MEHSETCS B MPOLECCE JBUKEHNUS, TO MPOEKIHs YCKOPEHMS Ipy3a Ha
ochb X paBHa &,,, =a. B cuy HEpacTHKMMOCTH HUTH MPOCKIHS YCKOPEHHS IPy3a Ha HarpasJie-

a _a(l+sina) (om

HHUE HUTH Takxke paBHa a. Torna a,, , =atga +
CoOsa CoOSax

. puc).

Hoxcrasnsist @,,, ¥ @,,,, B 3alMCAHHYIO BBIIIE CHCTEMY, OTyInM (GOPMYILY sl YCKOPEHHUS .

a gsinacosa
l+sina

Torna yckopenne rpysa a,, =,/a’ 2 _ 9sina =1,7 m/c?.

o Ty =1 o 2(1+sina) =

o @
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3agauya 9. (17 6a/u0B) [[ns1 perynupoBaHus HAMPSKEHHS HA HArPy3Ke COOMPAIOT cXxeMy, u300-
pakeHHYI0 Ha pucyHke. COmpOTUBICHHE HArPY3KH M MAaKCHUMAaJIbHOE COMPOTHUBIICHHE peocTara
OJIMHAKOBBI U paBHbI R. BHauasme Ha kiemmbl ab cxembl mojaetcs HampsbkeHue U, mpu 3Tom
JIBIDKOK peocTaTa HaXxOAUTCs B MoJIokeHuH 1. 3ateM Ha kieMmbl ab mogarot Hanpspkenue 2U, a
JBMKOK peocTara CMEIIAI0T B MOJIOXKEHHE 2 TakK, YTOOBI HAMPSIKEHHE Ha HArpy3Ke OCTajaoch
npexxauM. OnpenenuTe, KakuM OyAeT MpH 3TOM OTHOIeHHEe JIuH Lo/Li, Ha KOTOpBIE HENIUT
JBHXXOK O6MOTKy peocTara. COHpOTI/IBHeHI/IeM HNCTOYHHKA U IMPOBOAOB, COCAUHAONIUX SJICMCH-
THI LIeNH, IpeHeOpeyb. OTBET OKPYIIIUTE 0 AECATHIX.

1
R | 2y R
L,
bo—|
Ortser. 1,6

Pemenue. [lepBoHauaibHO, KOT1a IBUKOK PEOCTaTa B MOJIOKEHUU 1, HaNpsKEHUE Ha Harpy3ke
R paBHo U. O603Haunm R1 u R2 conporuBnenus BepxHeil 1 HUXKHEHN yacTeil peocraTa, 1nocie
TOT0, KaK JBM)KOK PeocTaTa CMECTUIIM B MOJIOkKEHUE 2 (CM. pUCYHOK). B 3TOM monoxxeHuu Toku
yepe3 BEpXHIOI0 U HIDKHIOK 4acTH peocTarta |1 u |2 COOTBETCTBEHHO, a TOK Yepe3 Harpysku |y.

1 |R

po—|

[Tycte R, =XR, R, =(1-X)R, Toraa nojaHoe COMpoOTUBIICHUE [ICTTA PABHO

R,R (1+X—X2)R
nom. 1 R2+R: x+1

2U
Tok B BCPXHCH 4aCTHU pCOCTAaTa PAaBCH |1 = HaHp}I)KeHI/IC Ha Harpy3ke paBHO

NOJIH.

2
U - R,R U = U(x+D) xR

wap. = 11 =U. > =U.= x*+x-1=0.
v R, +R L+x-x)R (x+D)R

[TonoxuTeabHBIN KOpPCHb KBAJIPATHOI'O YPAaBHCHUS PABCH X =

J5-1
=

LL R, x B+1
HUckomoe oTHOmEHHE —& = —~% = —— =
R 1-x 2

=1,62.
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Kpurepun oueHuBanus 3aJaHuii 0TOOPOYHOIO ITANA
MaxkcumanbsHast cymma 6asuioB 3a 9 3aganuii Bapuanrta coctasisier 100 Ganos.

3a KaXIyl0 3aJady BBICTABISETCA JIMOO MAaKCHMMAaJbHBIM 0aul B cilyyae MPaBHIBHOTO OTBETA,
1160 0, eciii OTBET OTCYTCTBYET WJIM HEBEPHBIM.



