Otb6opounblii (3a049HBI) OHNAH-3Tan OnuMuaasel IIKOJILHUKOB «Illar B Oymytee»
o obmieodpaszoBarenbHOMY npeamery dusnka
10-11 xknacent

Bapuanr 2.

3anpaua 1. (6 6aanoB) Koneco mogusau Ha Beicoty H = 500 M, pacKpyTHiIn 10 YTII0BO#M CKOPO-
cti ® = 15,7 pan/c u 3aTem ormycTriid 6e3 Tomuka. CKOIBKO 000POTOB ClIeNaeT KOJECo 3a Bpe-
Mms mazgeHusi? Cumrath, uTo paaumyc kojeca R << H. Yckopenue cBobGomnoro magenus g = 10
m/c?. ConpoTuBjieHHEM BO3LyXa IpeHebpeus. OTBET OKPYTIIMTE 0 HENbIX.

Ortser. 25.

21 2
Pemrenne. Bpems nanenns koneca t=NT =N -—  Tx. H = £ > N=% H =25.
(0] 2 7\ 29

3agauya 2. (6 6a/10B) B 01HOM M3 (aHTACTHUYECKUX PACCKA30B ONMKCHIBAJNIACH IUIAHETA, UMEIO-
mrasi, Tako xe paguyc R = 6400 kM, xkak u 3emns. OgHaKo, B OTIMYKE OT 3e€MIIHM, YCKOPEHUE
cBOGOIHOTO TIaIEHKs Ha TIOJII0CE JTOM MIaHeTH 6bII0 paBHO § = 2,5 M/c?, a Ha PKBATOpE BCE Te-
Ja BOOOIIE OKa3bIBAIUCh HEBECOMBIMH. 3a KaKOoe BpeMs 3Ta IUIAHETa COBEPIIAET OJIUH TMOJHBIN
000poT BOKpyT coOcTBeHHOI ocu? OTBET JaiiTe B MUHYTaxX (MHH), OKPYTJIUB €r0 JI0 IEJbIX.

Otser. 168
2
2r
Pemienne. Jlns tena, maxomsierocs Ha sksatope: Mg—N=m — | R. Tx. N=0, no
R
ycnoButo, T0 T =27 [— = 10053 ¢ = 167,55 muH.
g

3anaua 3. (6 6aai0B) Ha kparo nomycdepuueckoit BeieMku quamerpom D =90 cm yaepkuBaet-
csl MaJleHbKUHM KyOuKk (cM. pucyHok). KyOuk ormyckaror 0e3 HadaabHOW cKOpocTu. B HuxHen
TOYKE BBIEMKH KYOHWK CTAaJIKHBAETCS C JPYTUM TaKUM K€ M0 pa3Mepy, HO BABOE OOJbIIECH MacChl
KyOuKOM, U MpuIunaer Kk Hemy. Ha kakyro MakCUMajbHYIO BBICOTY OTHOCUTEIBHO TOUYKH CTOJIK-
HOBEHMS MOJAHUMYTCS 3TH KyOouku? Tpenuem npenebpeub. OTBET naiiTe B caHTHUMETpax (cm),
OKPYTJIHMB €T0 JIO IEJBIX.

OTtBerT. 5

Pemenne. M3 3akoHa COXpaHEHHsS SHEPIrUM HaAWIEM CKOpPOCTh IAapHKa B HIDKHEH TOYKe.
2

mv
mgR = T = V=4,/209R, rme R — paguyc Beiemku. Ilpu cronkHoBeHUM MV+0=3mu. Toraa
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v «/2 R
CKOpPOCTb Ky6I/IKOB II0CJIC CTOJIKHOBCHUA U = g = Tg . I/I (S11(§] Ppas3 3almneM 3aKOH COXPaHCHUA

2 2
mu =3mgh. = h:u—:E=2=5 CM.
2g 9 18

SHEPIHUH.

3anauya 4. (10 6a/10B) JleBouka ¢ MIYOM B pyKax HaxXxoJWJach Ha BEPIIMHE TOPKHU, HAKIOHECH-
HOM nox yriiom o = 15° k ropu3oHTy. /leBouka ypoHHJIa Msiu (HadajlbHasi CKOPOCTbh Msiya paBHa
HYJII0), U OH YAapuics O MOBEPXHOCTh TOPKHU, OTCKOYMJ OT HEe, 3aTeM CHOBa yAapwics, U T.1.
Bce ynapsl Msiua o HOBEpXHOCTH FOPKH aOCONIIOTHO ynpyrue. Bpems Mexxay BTOPBIM U TPETh-
UM yaapamu msida paBHoO t = 1 ¢. C kakoii BBICOTHI ymaj Ms4? BeIcOTy cuuTaTh OT TOUKH OpOCKa
710 TOUKH yaapa o TOpKy. YckopeHue cBoboanoro magenus g = 10 m/c?. ConpoTuBieHneM BO3-
nyxa npenedpedb. OTBET AaiiTe B CAHTUMETPAxX (CM), OKPYTIIHMB €T0 JI0 HEJbIX.

Ortser. 125

Pewenne. CKOPOCTb Msiua B MOMEHT IIEPBOTO yaapa O HOBepXHOCTh Vi = /20N . Beibepem och

OX BI0JIb HAKJIOHHOW MOBEPXHOCTH TOPKHU, a och Oy MepneHIuKyIspHO ei. Y paBHEHHE JBIKE-
2

HUS Ms9a Tiocie yaapa o ropky (em. puc.): Y(t) =V tcosa —gcosa - R B MoMeHT maseHust
t 2V,
msua Ha Haknornyro mwiockoets Y(t) =0. Torma Vit COSar —gcosa - B =0. ot =—
g

— BpeMsI MEXIy TIEPBBIM U BTOPHIM yjiapaMu. B MOMEHT yjiapa MpOeKIus CKOPOCTH Mstya Ha OCh
y pasma V,(4)=VyCOSa@—gCOSa-t, =—V,COS . Tlpn ympyrom  ymape

Vpy ==V, () =V COSxr, rne V;, — mpoexims Ha och y ckopoctH Msda Vj rmocie BTOpOro
yrnapa. BpeMst IBHKeHHS MsAda MEKAy BTOPEIM M TPETBUM YIapaMHM 3aBHCHT TONBKO OT Y-# KOM-

OHEHTBI CKOPOCTH Vj , KOTOpas He MEHSETCsS B IPOLECCe CTONKHOBEHHIL. DTO 03HAYAET, UTO

2V,

BpEMsI MEX/y BTOPBIM M TPETHUM yaapamu msda t =1, = ~9 4 He 3aBuCHT OT 0.

=h=—="-—=125M=125cm.
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3anaua 5. (10 6aas0B) Mexanndeckas KOHCTPYKIUSI COCTOUT U3 HEMIOJBUIKHOTO OJIOKa, Ha KO-
TOPBIH C MOMOIIBI0O HEBECOMOM U HEPACTSKUMOU HUTH U MPYXKUHBI MOJBEIICHBI TPH Ipy3a, KaK
[I0Ka3aHO Ha pucyHKe. ['py3bl 1 u 3 uMeroT oaquHakoByro Maccy M, macca M rpysa 2 MOXxeT oT-
TMYaThCSA OT Macchl M. BHauane Tpys 2 ABMKeTCs ¢ ycKopeHHeM a = 2,5 M/c?, Ipu 9TOM JUIHHA
MPYKUHBI OCTAE€TCS HEM3MEHHON. BHE3amHO HUTh, coequHstonas rpy3sl 1 u 2, oOpeiBaercs. Ka-
KUM CTaHET YCKOpeHHe rpy3a 2 cpa3y mocie odpeiBa HUTU? Maccoll mpyXKHHBI IpeHeOpeyb.
Yckopenue cBoboHoro nageHus g = 10 Mm/c?. OTBeT jnaiite B M/CZ, OKPYTJIMB €ro /10 JECAThIX.

Ortser. 21,3

Pemenue. O603HauMM CUITy HATSDKEHUSI HUTH T, CUITY YIIPYTOCTU NPYXHUHBI Fyp, @ yCKOpEHHE
rpy3os a. Torna

T -mg =ma,

T +Mg+F,, =Ma, = a=—9 2m+M _ 9

= ,3
2m+M M a 2

mg -F,,, =ma.

Cpasy nocie oOpbIBa HUTH, COeIMHSIONIEH Tpy3bl 1 M 2, Ha rpy3 2 OyAyT IeHCTBOBATh cUja

3
YIPYrOCTH TIpY*kuHbl F = m(g—a)= > M (g —a) u cuna Tspkectd Mg, HalpaBJIEHHBIE BHU3.

Fynp + Mg

v =§(g—&)+g=21,25M/02.

Torpa yckopenue rpysa 2 paBHO a, =

3agaua 6. (10 6aas0B) /[Ba Opycka maccamu My = 0,6 kr u Mz = 1,2 KI, COeIUHEHHBIE JIETKOI
HenehOpMUPOBAHHON MPYKUHOM UTMHBI L = 31 cM, MOKOATCS HA TI1aJKON TOPU30HTAIBHOM T10-
BEPXHOCTH (CM. pucyHOK). JKecTkocTh nipyxunbl K = 250 H/M. Ha 6pycok maccoit M1 HajeraeT
CO CKOPOCTHIO Vg = 2 M/C OpyCOK Maccoi Mo ¥ YIpyro cTajkuBaeTcs ¢ HUM. [lociie cTomkHOBe-
HUSL OpPYCOK Mo OTCKAKUBAET B MPOTUBOIIOJIOKHYIO CTOPOHY CO CKOpocThio V1 = 0,5 M/c. Macca
Mo Hen3BeCcTHA. YeMy paBHO MaKCHMaJIBHOE PACCTOSTHUE MEXTY OpyckamMu M1 ¥ M2 B mpoIiecce
WX JanbHeero apmwkeHus? OTBET TaiiTe B CAHTUMETPAX (CM), OKPYTIUB €ro JI0 IIENIBIX.

L
Mo Vo | M A m,
7 7777777777777 777 7777

Ortser. 37

Pemenune. PaccmoTpuM cHavana ynpyroe CTOJIKHOBEHHE OpYCKOB Mo U M.
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MyVo = MV —MgVy, My (Vy +V;) =My,
2 2 2
meVg MV myy = 2 2 2
Yo _ MhY  ToVy mo(VO_Vl):mlv'
2 2 2

Pa3nenum BTOpOE ypaBHEHHE HA MEPBOE U MOJIYYHM CKOPOCTHh Opycka My cpasy Mmocje CTOJIKHO-
BeHus. V=V, -V, =1,5 m/c. [locne cToakHOBeHUs cucTeMa OpYCKOB C MPYKHMHOW HauyHET KoJie-
Oarbcs. 3anuineM 3aKOHBbl COXPAHEHHUs UMIYJIbCa U DHEPIHMHM ITOW CUCTEMBI, JUIS HAa4allbHOTO
MOMEHTa ¥ MOMEHTA, KOT/Ia PAacCTOSIHHE MEXIy OpyCKaMH CTaHET MaKCHMAaJIbHBIM (TIpH 3TOM
CKOPOCTH OpPYCKOB OYIyT OJJMHAKOBBI M PaBHBI U, a MAKCUMaIIbHasl 1e(h)OPMALIUS IPYKUHBI X).

myv = (m, +m,)u,

myv?  (m, +m,)u’ +kx2 = X=V

2 2 2

mm, =0

(M +m,)K ,06Mm=6cm. L, =L+x=37cm.
+m,

3agaua 7. (17 6a/10B) Mans4uk OpoCcHIT MY B 3a/IHIOI0 BEPTUKAIBHYIO CTEHKY OTHE3KAIOIIEr0
aBTOOyca. B MOMEHT ynapa yrou, moj KOTOPBIM Ms9 IIOJUIETaeT K CTeHKe, cocTaBisieT o = 15° ¢
HOPMAJIbIO K CTEHKE, a YroJl, 0]l KOTOPBIM OH OTJIETAEeT OT CTEHKH, 3 = 45° ¢ HOpMaJbIo (CM.
pucyHok). CKOpoCTh Msiua B MOMEHT ynapa o cteHky V = 15 m/c. Uemy paBHa cKOpocTh aBTOOY-
ca U B MoMeHT ynapa? Cuurarh Bpems yaapa Ou4eHb MaJIbIM, a caM yJap aOCOIIOTHO YIPYTHM.
3HaueHust CKOpOCTH Ms4a V U yIiioB o U [3 JaHBI B HETIOABM)KHOM CHCTEME OTCUYETa, CBA3AHHOMN C
3emuieil. BeKTopbI CKOpOCTe Msiua 10 U 1MOCye yaapa, a TakKe BEKTOP CKOPOCTH aBTo0Oyca Jie-
’KaT B BEpTUKaIbHOH MmockocTu. OTBET aiiTe B METpax B CEKyHY (M/C), OKPYIJIUB €ro J0 Je-
CSITBIX.

. 0 ¥ |

N BN N . —u>

oIy 7~
v > R

g=>
‘11

Ortser. 5,3

Pemenue. PaccMoTpuM IBM)KEHHE Ms4a B JIBYX CHCTEMaxX OTCUETA: B HETOJBIKHOW CHUCTEME
orcueta (HCO) Xy, cBsi3aHHOU ¢ 3eMJieid, U B aBmkymeics cucreme otcuera ([1CO), cBa3aHHOM

c aBTo0ycom. O6o3naunm B HCO ckopocth aBTo0yca U, ckopocTh Msda B MoMeHT yaapa V , a

rocre yrapa V' (puc a).

a) B HenoaBmxkHOM C.O 0) B nBrxkymieiics C.O B) B HenoaBkHOM C.O

4
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B JICO otHOCUTENBHAS CKOPOCTh Ms4a \71 =V —i (puc. 0).

X":V, =V cosa —u,
y':V,, =Vsina.
[Tocne ynpyroro oTpakeHus OT CTEHKH CKOPOCTh Msiya \72 COXpaHsieT CBOM MOJYJIb U YIOJl Ta-
JICHHS paBeH yriry oTpaxkeHus. Torna
/. _ _
X"V, =-V,, =-Vcosa +u,
/. H
y':V,, =V, =Vsina.
(v} _>, - —
Iepeiinem crosa B HCO (puc B). V' =V, +U.
X:V,=V,, +u=-Vcosa +2u,
N/ _ _ H
y:V, =V, =Vsina.

!
T.k. M5t oTuteraer Biieso nox yrom B, o V, <0 un

tgﬂ:|\/y:|: Vsine __ Vsina
V,| |-V cosa+2u| Vcosa-—2u

u_V(cos:oc-tgp’—sinoc)_Vsin(,B—oc)_Vsin?)O"_ \Y
2tg 3 2sin B 2sin45" 22

=b5,3wm/c.

3agaua 8. (18 6amnoB) MexaHnueckasi KOHCTPYKIHUS, COCTOSIIAS U3 TpeX OJOKOB M YEThIpEX
Ipy30B, IOJBELIEHA K JMHAMOMETPY, KaK [TOKa3aHO Ha pUCyHKe. Maccel rpy30B paBHBI M = 22 T.
biiokn HEBECOMBI, HUTH HEBECOMBI U HEPACTSKUMBI, TPEHHE OTCYTCTBYEeT. Ha oauH u3 rpys3oB
cena 6abouka, B pe3ysbTare NoKa3aHus AuHamoMeTpa u3meHunuck Ha AF = 0,08 H. Yemy paBna
Mmacca 0abouku? [lokazanusi TMHaAMOMETpa CHUMAIOT, KOT/1a KoJeOaHus MPYKUHBI TPEeKpalatoT-
cs1. Maccoit Ipy’KHHBI THHAMOMETpa MpeHeOpeds. Y ckoperue cBoOoaHOro mafeHus g = 10 m/c?.
OrtBer gaiite B rpaMMmax (T), OKPYIJIUB €r0 J0 IEIbIX.
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m m m m
Ortser. 11

Pemenne. Tak Kak B Ha4aJIbHOM IOJIOKECHUH TPY3bl HE JBHKYTCS, TO THHAMOMETP MMOKA3bIBACT
oOmmii Bec rpy3oB F =4mg .

PaccmoTpuM Teneps cucreMy rpy3oB, H300paKeHHYIO Ha pucyHke. s ynoOcTBa, nepeHy-
MepyeM Tpy3bl. [lycts Maccehl rpy30B 2, 3 u 4 paBHBI M, a Maccarpy3a 1 — M =m+m,, roe mo —

mMacca 6a004Ky. 3anuieM ypaBHEHHs JBH)KEHUS TPY30B.

-T +Mg =Ma,,
T —mg = ma,,
T —mg =ma,,
T —mg =ma,.

brnoxk Il (c rpy3amu 3 u 4) mogHUMaeTCsl ¢ YCKOPEHUEM &, COOTBETCTBEHHO 010K | (¢ rpy3amu
1 u 2) omyckaercsi ¢ yckopeHueM a. O603HauuM &' — ycKOpeHHe rpy30B 1 U 2 OTHOCUTENIBHO

—_—

onoka |. YckopeHnue rpysa 2 MOJKHO 3amucarh, Kak @, =a' +a. T.k. az‘ = a, To, IpoeLupys 3TO

COOTHOIIICHHE Ha OCh Y, MoNydnM a' =a, +a =2a . Yckoperue rpysa | 3amumem, kak & =a’+a

. = @ =a’'+a=23a. Torga cucremMa ypaBHEHHI IPUHAMAET BUI:
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a- 809 16M
Mg-T =3Ma, N 3M +m —~ E :4T:—mg_
T-mg =ma. T _ 4Mmg 3M +m
3M +m’

4mg(M —m) _ 4mmyg .= 4mAF
3M+m  4m+3m,  ° 4mg-3AF

=>AF=F -F= =0,0l1 xr=11Tr.

3apaua 9. (17 6anuoB) IIpoBojouHBIN Kapkac, M300paKCHHBIH Ha PUCYHKE, UMEET (opMy
kBanpara ABCD c nonosunkamu quaronaneii kaapata AO, BO, CO u DO. Ha kiremmer A u O
MOJIYUYEHHOM 3NIEKTPUUECKON IIeTH MOJaeTCsl MOCTOSTHHOE HampshkeHue. B pe3ynbrate Ha yyacT-
ke AO BeIgensieTcs anekTpuyeckas MouHOCTh Pao = 10 BT. Kakas MOIIHOCTE Tpu 3TOM BBIZE-
nsieTcst Ha yyacTtke nenu AB? M3BecTHO, YTO BCe y4acTKH LIETIHM U3TOTOBJICHBI U3 MEIHOM Mpo-
BOJIOKH C OJMHAKOBOM IIomaapio ceuenus. Oteer naiite B Barrax (BT), okpyrnus ero a0 ie-
JIBIX.

Ortser. 3

Pemenue. O603naunM R conporunenus kycoukos nenu AO, BO, CO u DO, toraa conpotus-
nenus ctopon AD, AB, BC u DC 6ynyT paBHbl R, = RV2, u HepepucyeM Ierb (CM. pucC. a).

HpI/I OTOM YUTEM, UTO B CHIITY CUMMCTPHH, NIOTCHIIUAJIBI TOUYCK C1 uCy PpaBHEL, U, €CJIX 3TH TOYKHU
CKJICUTD, TO MOJYUUTCA UCXOAHA LCIIb. I[anee JACJIacM SKBUBAJICHTHBIC Hp606pa3OBaHI/I5{ Ja(S004

B B _ RR, R
(cM. puc. 6 u puc. g), mpu 3ToM R, =2R+R, = R<2+\/§), Ry = R+R, —7(4+\/§).
A/\d
|
Ry R Ry
— — o
D B
Rs3 Rs3
C: C G
Puc. a Puc. 6 Puc. 6

T.x. Ha yuactkax AB u OB Teuer oquHakoBsIii TOK |, TO MOIITHOCTH, BBIACISIONIMECS HA dTUX
2 2 Pe _R

yJacTKax, paBHbI cOOTBETCTBEHHO Pyg =1°R, u Py =1°R;, = —==—. MomHocTs, Bblze-
0B 3
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2
sstrotasicst Ha yaactke AO, paBHa Pyg = R rae U — nanpsokenue Ha kiaemmax AO. YuuTteiBas,

2

410 Ppg +Pog = ﬁ , TOITy4rM, (opMyJTy AJIsi MOIIHOCTH, BBIJENsIoNIelcs Ha yuactke AB.
1 T3
VE R 92 -8
P = ) 1 PAB:PAO'\/_—:‘?’BT'
R,+R; R +R; 1

Kpurepun oueHuBanusi 3aJaHuil 0TOOPOYHOIO0 ITANA
MaxkcumanbsHast cymma 6auioB 3a 9 3aganuii Bapuanrta coctasisier 100 Ganos.

3a KaXAyro 3a7ady BBICTABIIETCS MO0 MaKCHMAalbHBIA Oajll B CIydae MPaBUIIBHOTO OTBETA,
1160 0, eciii OTBET OTCYTCTBYET MJIM HEBEPHBIM.



