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pobotorexauke 2019/2020,
10-11 xmaccer
3aJaHus U PELIICHUS

Neol I'padpuk 3aBUCUMOCTH CKOPOCTH pOOOTa OT BPEMEHU UMEET CJIEAYIOIINI BU/I:
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C 4 o 16 munyTy rpaduk UMeeT BUJI OIYOKPY>KHOCTU. MakcuMalibHasi CKOPOCTh
pobota paBHa 8 mM/MuH. Onpenenure MyTh, IPoaeHHBIN podoToM 3a 20 MuHyT. B
pacuerax npumure 1t =~ 3,14. OtBeT gaiite B meTpax. OTBET OKPYIJIUTE 0 AECATHIX.
Otget: 96.5 M
Pemenue:
[1yTh, mpoiiIeHHBIN TE€JIOM, paBEH IUIOMIAIN MO rpadUKOM 3aBUCUMOCTH CKOPOCTHU
OT BPEMEHU.
CoOOTBETCTBEHHO, IUIOMIAIb MOKHO paBHA:

m (16 MUH — 4 MUH)

S = 2— X 20MuH + = X x(8 - —zl)
" Mun 2 2 MHWH MUWH

=40M+n1X3X6M=40+ 187 = 40 + 56,52 = 96,5 m
OtBeT: 96,5 M



No2 Cpennsst ckopocTh poO0Ta Ha IEPBOI MOJIOBUHE MyTH Ha 12 cM/c OobIle, ueMm
Ha BTOPOii mosioBuHE myTu. CpeHss myTeBasi CKOpoCTh poOOTa Ha BCEM ITYTH PaBHA
A =5 cM/c. Onpenenure, 4eMy paBHO OTHOIIEHHE BPEMEHU, 32 KOTOPOE POOOT
MPEOo0JieN MEPBYI0 MOJIOBUHY IMYTH, KO BPEMEHHU, 32 KOTOPOE POoOOT MPeo10ie
BTOPYIO MOJOBUHY NTyTH. OTBET OKPYIJIUTE 10 JECATHIX.

Otset: 0,2

Pemenne:

BBenem 0003HaueHUS:

25
t1+t2=5(1)
S S
CoL @

Bripazum B nepBoM ypaBHEHUH BEJIUYUHY 2S:
25 =5(t; +ty)

YMHOXHUM BTOpOE YpaBHEeHHE Ha 2t; t, (TOCKOIBKY 10 ycaoBuio t; > 0,t, > 0):

25t, = 25t + 24t.t,

25(t, — t;) = 24t4¢t,
IIpoBeaemM 3aMeHy BO BTOPOM YPABHEHUH U3 MEPBOTO YPABHEHHUS:

5(t; +t2)(tz — t1) = 2444t
5(t,2 —t,2) = 24t4t,

Pazjeny 1aHHOE ypaBHEHHUE Ha t)2:

5(1—<t—1> ) = 2422

ts ts
O603HauUM
(51
ren
5(1—1vy?) =24y
52+ 24y —5=0
KopHsiMu maHHOTO ypaBHEHUS SBISIOTCS Y; = —5 (HE MOAXOIUT IO YCIOBUIO

3agaun) uy; = 0,2 .

Otset: 0,2.



Ne 3 Bpycok Macchl m=2 KI' COCKaJIb3bIBAE€T C HAKIOHHOM MIIOCKOCTH C MTOCTOSHHBIM
yCKOpeHueM a=2 M/c’. YToJI npy OCHOBAHMH HAKJIOHHOW IIOCKOCTH paBeH a=30°.
CBepxy OpyCOK HaKpbIBAIOT €le OJAHOM MIOCKOCTBIO, MApaNIeIbHON HAKIOHHOM.
KoaddunrieHTs TpeHUs: CKOJBbKEHUS MEXKTy OPYCKOM U ITIOCKOCTSIMU OJMHAKOBBI
u paBubl n=0,2. Onpenenure, ¢ Kakoll CHIOW HYXHO MHpPHXKaTh OPYCOK BEpXHEU
MJIOCKOCTBIO, YTOOBI OH Jlajiee IBUTAJICS C MOCTOSIHHOU CKOpOocThio. OTBET naiiTe B
HBIOTOHAX.

OtBet: 10 H

Pemenne:

CnemnaeM pUCYHOK U PaCCMOTPHUM, YTO K€ MPOUCXOIUT B TAHHOM 3a7ay4e:

J1o Toro, Kak OpyCOK MpUkKaIH CBEPXY MIOCKOCTHIO, Mbl UMEJIH:
N1 +mg + Frpl = md
Pacnimmem no npoexuusimM Ha Ocu:
0X:0 + mg sina — Frpl = ma
OY:N1—-mgcosa+0 =0
Ortcrona nomyvaem:
N1 =mgcosa
Takum oOpa3om mosryvyaem:

ma = mg sina — uymg cos «



a=gsina—pugcosa = g(sina — pucosa)
[Tocne Toro, kak OPyCOK IPHXKAJIM CBEPXY IJIOCKOCTBIO, YCKOPEHHUE TEa CTAHET
paBHo 0:
N1+ NZ+mg+Ftp2 = 0
Pacnimmem no npoexuusimM Ha OcH:
0X:0+0+mgsina — Frpl — Frp2 =0
OY:N1—-N2—-mgcosa+0 =0
Jlanee monyyaem:
N1=N2+mgcosa
Yurem
Frpl = uN1 = u (N2 + mg cosa)
Ftp2 = u N2
ITomyvaewm:
mgsina —u (N2 +mgcosa) —uN2 =0
mgsina = uN2+uN2+umgcosa =2u N2+ umgcosa
2u N2 =mgsina — umgcosa
2u N2 =mg(sina — u cosa)
2uN2 =ma

ma 2 xr X 2m/c?

N2 =
24 2%0,2

=10H

Otset: 10 H.



No4. Ha npsimoit Haxonatcsa Tpu Tenexku: A, B, C ¢ maccamu m1=5 kr, m2=1 kr,
m3=2 Kr, COOTBETCTBEHHO. Tenexka B HaxoguTcs Mexay IByMsS IPYTHMH.
Bnauane paccrossune AB paBHo 12,5 M, a paccrossuue BC paBHo L2 =7.5 M.
Tenexxkam A u C coobmatotr ckopoctu v1=3 M/c u v2=2 m/c, HampaBlCHHbIC B
CTOPOHY TpeThel Tenexku. OnpenenuTb, KaKoe PacCTOSIHUE MPONAET CpeaHss
TeNeX,Ka 10 OCTAaHOBKH, CUMTas yaapbl a0comtoTHO Heynpyrumu. Kosdduuuent
TpEHUsI MEXay TenexkamMu u omnopod paseH f=0,02. Yckopenue cBOOOIHOTO
nazieHus npuMuTe paBHbIM g~10 M/c?. OTBeT naiiTe B METpax.

OtBeT: 2,5 M

Pemenne:

CnenaeM ueprex:
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Ha Bce Ttenexku BO BpEMsa HX JABHIKXCHHA 6y,[[eT JICKCTBOBATh CHJIA TPCHUA
CKOJIbKCHHUA, KOTOpasd 6YI[CT COO6H_IaTB TCJIIC)KKAM YCKOPCHHC, TOPMO3SAIICC

TCICKKHU:

M
a=fg~002x10~02

[IpoBepumM, kakas u3 tenexek JocTurHet A win C 1OCTUTHET Tenexku B ObicTpee.
JInst 5TOro paccyuTaeM BpeMsl, 3a KOTOPOE TEJIEKKH MPOETyT COOTBETCTBYIOIINE

pacCTOSHUS:

a
L1=0+vlt, —




at,?
L2=O+172t2—T

Pemnm nepBoe ypaBHEHHE B UHUCIIAX:

0,1t,2—3t;+ 125=0
[Tonyuaem nBa kopHs S ¢ u 25 ¢. Bropoit kopeHsb (25 ¢) moka3bIBaeT, 4To €Cu TE0
OyJleT IBUTAThCSl C TAKUM MOCTOSIHHBIM YCKOPEHUE, TO Yepe3 25 CEKyH]l OHO CHOBA
OKa)keTcsl Ha pacctossHud 12,5 w™eTpoB, Korga OyAeT exarb O0OparHoO.
CoOOTBETCTBEHHO, HaM 3TO pelieHue (25 ¢) He MOAXOIUT, U MBI €r0 OTOPACHIBAEM.
Ocraetcsit; =5¢c
Peminm BTOpOE ypaBHEHHE B UUCIIAX:

01t,2—2t;+ 7,5=0
[Tonyuaem nBa kopHsi 5 ¢ u 15 ¢. Bropoii kopensb (15 ¢) moka3siBaeT, 4To €Ciu Teo
OyJlleT IBUTAaThCsl C TAKUM MOCTOSIHHBIM YCKOPEHUE, TO Yepe3 15 ceKyH1 OHO CHOBa
OKa)XeTCsl Ha paccTosHuM 7,5 MeTpoB, Korja Oyner exarb O0OparHO.
CooTBETCTBEHHO, HaM 3TO petieHue (15 ¢) He ToAXOAUT, U MBI €r0 0TOpachIBaeM.
Ocraetcsit, = 5¢
Takum 00pa3zoM, Mbl YCTAaHOBWIM, 4TO Tedexku A u C AOCTUTHYT Tenexku B

OJIHOBPEMEHHO.

Paccuntaem ckopoctu, KoTopbie OyayT y Tenexkek A u C nepes CTOJIKHOBEHHEM C

TeJieXKou B:

M
v1'=v1—at1=3—O,2X5=3—1=2?

M
v2’=v2—at2=2—0,2><5=2—1=1?

ITocne Toro, kak Tenexku A u C CTONKHYTCA € TEJIEKKOU B, OHM IPUIMIIHYT K HEU
U Jayblie OyIyT IBUraThCs KakK €UHOE LIEJIOe.
3anuiieM ypaBHEHUE COXPaHEHHUsS MMIYJbca JJis aOCOJIIOTHO HEYyNpyroro yzaapa
tenexek A u C, KOTOpble OTHOBPEMEHHO ITPUIIMIIAIOT K TelleKKe B B mpoekuun Ha
ocb OX:

mlvl +0—-m3v2' = (ml+m2+m3)v

ITomygyaem



mlvl’—m3v2’_5><2—2><1_10—2_1M
C

ml+m2+m3  5+4+41+2 8
OHpeI[eJ'H/IM, KaKoO¢ paCCTOHHI/Ie HpOCI[eT HOJIy‘-II/IBHIa}ICH TCICIKKA 10 OCTAHOBKU:
v'2 — p2 0—-1 1
S = =25M

2a 2x(=02) 04
OtBet: S=2,5 M.



No5 Koneco paguyca r=1 m katutcst 06e3 mpOCKaIb3bIBaHUS MO TOPU3OHTAIBHOM
OTMOPHOM MOBEPXHOCTH TaK, YTO TOUKa KacaHus ero c¢ omnopoil K omuceiBaer
OKpYXHOCTh paauyca R=6 m c nentpom B Touke O (OK=R). [lmockocth Komeca

HaKJIOHEHA K OMOPHOMU IIOCKOCTH 1oJ yriioM 6=60° (cM. PucyHok).

I\

Pucynok

ITo xakoW KpUBOW JABHMKETCSA MPHU 3TOM LEHTpP koseca? Kak oHa pacrosoxeHa B
npoctpancTBe? KakoBa CKOPOCTh ABHKEHUS LIEHTPA KOJIECa, €CJIM TOUKA KOHTaKTa
K nBuzkeTcst o OKpY>KHOCTHU € MOCTOSIHHOU cKopocThio v=0,12 m/c?

OTBeTUTH Ha TE KE BOIIPOCBEI OTHOCHUTCIIBHO BerHeﬁ TOYKH KOJIECA.

Otser:
TpaexkTopueil, coCTaBIEHHOW M3 IMOJOXKEHUN LIEHTpa Kojeca, OyJeT OKPYKHOCTb,
Jexanas B INIOCKOCTH, NapaJulebHAsi TOPU30HTAIBHON ONOPHOW IOBEPXHOCTH.
Panuyc 310l OKpYyKHOCTH OyJEeT paBeH

Ryeyrpa =R —7 cosd =6 —1 Xcos60°=6—-1x%x05=55m
Paccunraem CKOpOCTh JBHKEHMS TOJIOKEHNUN LIEHTPA KoJeca:

_vx(R—r Cos6)_0,12><5,5_

VueHTpa - R 6 0,11

M
C

TpaexkTopuel, COCTaBICHHOW W3 TIOJOKEHHWH BEPXHUX TOUYEK Koiieca, OyneT
OKPY)KHOCTB, JIeXaInasi B TUIOCKOCTH, TapayuieibHash TOPU30HTAIHHOW OMOPHOMN
MOBEPXHOCTHU. Pasnyc 3To# OKpy)HOCTH OyIeT paBeH

Ryepx =R —2r co0s§ =6 —2X1 Xcos60°=6—-2%X05=5m
PaccunTtaeM CKOpOCTh MBHKEHHUS TTOJIOKEHUN IIEHTpa KoJieca:

vX (R —=2r cos6)_0,12x5_01M

Bepx R 6 " c




