MEXANCUUNNTUHAPHAA MHOTONMPO®U/IbHAA OTUMITUALA
«TEXHONNOTMYECKOE NPEANPUHUMATE/IbCTBO»

Mpodunb «ABnarexHonoruun»
3aknounTenbHbIN 3Tan
2020 - 2021 yuebHbiit rop,
3apanms ansa 10-11 knacca
Bapuant N2 1

1. 1Ba Tena, ABUXYLUMECH B OA4HOM HarpaB/eHUU, CTaJIKUBAIOTCS U C/IMNAIOTCA, ABUTasCb
nocne ypnapa emecte. Ecnu ckopoctu ao yaapa 6biam paBHbl 1M 2, @ Maccbl M U my
COOTBETCTBEHHO, TO B 3TOM MpoLecce TepseTcs YacTb KWHETUYECKOW SHEeprun CUCTEMbI

paeHas... (10 6annos)
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PeweHue.

Ecnn gsa Tena nocne ypapa ABMXKYTCS KaK OAHO Lenoe, TO 3To Heynpyruii yaap. [pu
HeyrnpyroMm yaape BbiNofHAeTCs 3aKOH coxpaHeHuna umnynbca: @ § & £ a a o.
M

A 3aKOH COXpaHeHMs MeXaHWYeCKON SHeprumM He BbINOHAETCH, Tak KakK MexaHuuyecKas

SHeprusa nepexoamT B Apyrve Buabl SHEPruu.

[MosToMy MoXkeM 3anuncaTb: Y0.(2)
Boipasum uz (1) ckopocTb Ten nocne ypapa W noactasuM B (2), MOAyYMM
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Orger: DE

2. Ecnn ckopocTb KocMuueckoro kopabnsa ysenmuunacb ot 0 go 0,6¢c (c =3-108m/c), To
ana Habniopatens B cuMcTeMe OTCueTa, CBA3aHHOW c 3eMnel, sepeMs HabniogaeMoro
cobbiTua (10 6annos)

A) ysenunuunocsb B 1,25 pas

b) ymeHbwmnock 8 1,25 paza

B) ymeHbwmnocs B 2 pasa

I ysennuunocsb B 1,5 pasa

PeweHue.
Tak Kak CKOpOCTb Tena CpaBHMMa CO CKOPOCTbIO Tefa, TO 3TO PEeNaTUBUCTCKUIA Cydan U

MOXXHO BOCMO/Ib30BaTbCcA GOPMY/ION AN NPOMEXyTKa BpeMeHn: 0 ——, rae to — BpeMs

N3MEepeHHOe MO 4YacaM B KOCMUYECKOM Kopabne, t - BpeMs M3MepeHHOe Mo vacaM
HabniopaTens Ha 3eMne, . — CKOpPOCTb KOpabnis, ¢ — CKOPOCTb CBETa B BaKyyMe.

Koraoa kopabnb nokouTcs, To BpeMeHa cobbiTusa B Kopabne n Ha 3eMne pasHbl b = to. Ecnn

kopabnb asuxeTcs co ckopocTtbio . = 0,6¢c, rae c = 3108 M/c,To ¢ ——— — plt ©

CneposatenbHo, ans Habnopatens, B cucTeMe oTcuyeTa CBsA3aHHOM C 3eMmfel, BpeMms
cobbiTusa ysennuntca B 1,25 pas.

OrTsert: ysenunuutcsa 1,25 paz

|\
3. YkaxuTe nocnenosaTesibHOCTb, B KOTOPOW Harnpsi)X€HHOCTb E 3N1eKTpUYecKoro nons

B Touke A, HaxoAsLWENCs Ha paBHbIX pacCTOSAHUAX OT 3apaaos., so3pacTaet (10 6annos.)
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B nopsake Bospacranuus: A, I, b, B
PeweHue.
|V
HanpsyxeHHOCTb  3neKkTpuyeckoro nons E . BEKTOpHas Be/IMYMHa, MO3TOMY

pe3yNbTUPYIOLLYIO HaMpsXKeHHOCTb B T. A  MOXHO MOMYy4YMTb, BOCMOJ/Ib3OBABLUMNCD
MNPUHUMMOM Cyrnepro3nLmm.

A. Hanps»keHHOCTb MONOXMTENbHOrO 3apsAa HampaBieHa OT 3apsfda, Mo3TOMy BeKTopa
HaMpsXXeHHOCTU KaXKAoro M3 3apsnos 6yAyT HanpasfieHbl B pa3Hble CTOPOHbl U B CyMMe
LAAYT Hy/b, TaK KaK 3apsapl paBHbl M HAXOAATCH HAa OAMHAKOBOM paccTosHUM oTT. A. E=0
B. Tak kak Hanps)XeHHOCTb MOJIOXMUTENbHOrO 3apsAa HanpasneHa oOT 3apsfa, a
Hanps)XeHHOCTb OTPULIATENbHOrO 3apsaa K 3apsay, TO pe3ynbTUpylowui BekTop byaeT
paBeH CyMMe [ABYX Harnps)KeHHOCTeW W HampaefieH B CTOPOHY OTPULATENbHOro 3apsaa
(Bnpaso) u paeeH: 0 — — —.

B. Tak Kak HanmpsXKEHHOCTb MOMIOXMUTENbHOrO 3apsfa HanpasfeHa oOT 3apsfa, a
HaMps)KeHHOCTb OTPULIATENbHOrO 3apsaa K 3apsay, TO pe3y/nbTUpylowui BekTop byaeT
paBeH CyMMe [ABYX Hanps)XeHHOCTEW M HampaB/ieH B CTOPOHY OTPULATE/NIbHOrO 3apsAa
(Bnpaso) u paeeH: 0 — — —

. Hanps)keHHOCTb MOMOXWTENbHOro 3apsAa HarmpaBneHa OT 3apsfa, Mo3TOMY BEKTOpa
HaMpsXKEHHOCTM KaXAoro W3 3apsgoB OyayT HanpaBfieHbl B pasHble CTOPOHbI U

pe3ynbTUpyloWnin BekTop 6yaeT paBeH pasHOCTU HaMNpsHXKEHHOCTEM 3TUX 3apsboB W

HarpaefieH B CTOpoHy 6osnbwero 3apsga: 0 — —  —.



4, anBeﬂeHa 3aBUCMMOCTb CWUJibl TOKA OT BpeéMeHn B I, mA

“ 30
ANeKTpnyeckon uUernnm <€ UHAYKTUBHOCTbIO 2 MlH.

20

Ykaxurte nocnepoBatesibHOCTb NMPOMEXYTKOB

BPeMeHW, B KOTOpPOM MoAy/ib CpepHero 3HauyeHus 10

camouHaykuum sospactaeT (10 6annos)
A)0-5c¢

B) 5-10 ¢

B)10-15¢

MN15-20 ¢

0 5 10 15 20 L¢C

B nopsaKe so3pactaHma Moayna cpeaHero sHadeHna CaMoOMHAYKUUn:

B) 10-15¢; b) 5-10¢; ') 15-20¢c; A) 0-5¢

PeweHue.
n Y
Tak kak J Ug-, TO HYXHO y3HaTh ANS KaXAOTO MPOMEXYTKa BpeMeHM 6biCTpOTY
N3MEeHeHMs ToKa (CKOPOCTb U3MEHEHMS TOKA) UM TaHTEHC Yria Hak/loHa rpaduka.
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5. 3anyweHHas BepTMKanbHO BBEPX C MOBEPXHOCTU 3eM/In MeTeopoJsiornyeckas pakeTta
ABmxeTcs ¢ yckopeHueM 2g B TeueHue 60 c. 3aTteM pBuratenu npekpawaiot pabory.

Ecnu conpoTtusneHnem Bospyxa npeHebpeub, npuHatb g = 10 M/c?, To MakcuManbHas

BbICOTA NoOAbEMa paKeTbl paBHa kM. (20 6annos)

Pewenne.

HaHo: a;=2g;a,=g; t;=60c; g =10 m/c. Hantn: H - ? oy I_.Z =0

Teno pBuxeTcs C  yCKOpeHMeM  BBepxXx —  3TO N A --1-5,; l

paBHoMepeMeHHOe NpsMonuHenHoe asuxenue. o ycnosuio I_:_ ’

3a4aun, ABUXKEHME paKkeTbl pa3genvM Ha aga stana. Caenatb I H

pucyHok. (5 6)

| 3Tan: pakeTa ABMXKETCA C YyCKOpEHMEM a; = 2g 1 3a BpeMs N .
-

t; eé ckopocTb nsMeHsetcs ot Vo =0 go Vj, npun -

3TOM OHa NogHMMaeTCs 40 YPOBHS ;. 3anuvweM aasa 3Toro 0 s
yposRA i 7777777



3Tana ypaBHeHus B npoekumax Ha ocb OY . Tak kak yo1 =0, Von,,= 0, ay = 2gT00  ——
D, 0o . (56)

Il 3Tan: pakeTa ABUXETCSH C BbIK/IKOYEHHDBIMU ABUraTENAMUN BBEPX C YCKOPEHUEM az = g U 3a
Bpems t; eé ckopocTb nsMeHsetcsa ot Vi ao Vo, = 0 npy 3ToM oHa AOCTUTHET BbICOTbI

H. 3anvwemM gns sToro satana ypasHeHus B npoekumsax Ha ocb OY . Tak Kak yo2 = yi, Vizy,= Wiy,
ay=-gT1T00 O w0 — V,=Vi-gb (56)

MopctasuM yiB ys,a Vie Vo, monyunm: 0 "D ¢'Q00  —, Vo = 2gt - gb. Tak kak Teno
6yneT aBuraTbecs BBEpX, Ao Tex nop, noka V> =0,a3Haunty; =H,10:'0 "® Q0O

—, 2gti - gt =0. CneposatenbHo, £, =260 "B 1Q0 ¢® o B® oPp 1O

@ 1t(km) (5 6)

OTseT: 108 kM.

6. C BospywHoro wapa, nogHuMatruweroca co ckopoctbio 10 M/c, cbpacbisaloT rpys,
KOTOPbIN AOCTUraeT NoBepxHocTu 3emnm yepes 8 c. Ecnm conpotueneHmne Bospyxa He
yuuTbiBaTb, npuHaTb g = 10 M/c?, To NyTb, KOTOPbIMA NponeTen rpys oT MOMeHTa 6pocaHus
A0 NpU3eM/IeHUs paBeH M (20 6annos)

PeweHue.

Hano: Vo=10m/c ; g=10m/c?; t=8 c. Hantu: h - ?

Ecnn ¢ Bo3pywHoro lwapa, MoAHMMalOWErocs BBEpPX C HauyanbHOW cKkopocTbio Vo,
cbpacbiBaloT rpy3, TO ABWKEHME Tpy3a MOXHO pacCcMaTpuBaTb Kak ABWKEHWE Tena
OpOLIEHHOro BepTUKaNbHO BBEPX C HayanbHOW ckopocTbio Vo. DTO ABUMXKEHWE MOXKHO
pa3genuTb Ha ABa 3Tana: nogbeM Tena M ceBobofHoe MajeHWe Tena C YCKOPEHWEM

csobogHoro nagenus. Caenatb pucyHok. (5 6)

Hanpem Bpems noabeMa. KnHemaTnueckme ypasHeHUs paBHOMNepeMeHHOoro
npsMonuHenHoro gswkeHus: V,=Vo+tat 1 I 0 ——s .Hangem npoekumn Ha ocb
0oY: Vo,=V,, a,= - g, V,=0. Torpa 0=V, - gt, cneposaTtenbHo, 0 — — puB3a 3To BpeMs
" s o) :
Teno npowno Nyt Q WO — PTP — ULV wm
" o) : .
Q — — v .56 V4 V=0
Lot =Y ya—

Bce Bpems psuxenus 8 c. Tak kak Teno nogHumanocb 1 c,

h %
cneposaTenbHo, oHo cBoboaHo nagano 7 c. T 0
PaccMoTpuM Tenepb nageHve Tena M HavgeM ero nyTb 3a / C. gl H
3anvweM  KMHeMaTMyeckoe  ypaBHeHMe  And  nyTu

0

[ 7777777



NPUMEHNTENbHO K HaweMy caydato. Hangem npoexumm Ha ocb 0Y: Vi,=0, a,=g. Toraa 'O

— = ¢ T '08(56)

CnepoBaTenbHo, MyTb MPOWMAEHHBIA TeNOM 3a BCE BpeMs ABUMXKEeHMA 6yaeT pasBHbIM
S=h+H=5+245=250m (56)

OTseT: 250M.

7. C camMoneTa, neTawero ropmMsoHTasnbHO co ckopocTbio 720 kKM/u, oTaenseTcs npeamer.
ConpoTusneHuem Bosayxa npeHebpeun. MpuHate g = 10 m/c?. Torpa paguyc KpMBU3HbBI
TPaeKTOpUWN ero ABUMXEHUs B TOYKE, KOTOPYIO OH AOCTUrHET yepe3 5 c nocne Hauana

ABMKEHUS, C TOYHOCTDIO, A0 AECATbIX PaBeH M (20 6annos)

PeweHue.

Hano: 720 km/u; t=5 c. Hantn: R

[BvkeHne Tena nNo KPUBOJIMHEMHOW TpaeKkTopum
MOXHO MpeacTaBuUTb, KakK C/IOXKHOE ABWXKEHMUE:
paBHOMEpHOe MO OCU X U paBHOMEpPEeMEHHOEe MO OCU
y. BeinonHum pucyHok. (S 6)

[Mlocne oToeneHus oT camoneta npepgMmeT 6yaer
0651a4aTb TakoW K& CKOPOCTbIO (M MO BENNYMHE, U MO

HampaBleHUto), 4YTO U caMoneT. | paekTopus

ABWKeHUsa - napabona. Yepes 5 ¢ nonHas ckopocTb

Tena 6yaeT pasHa: W W w Qo (56)
Pa3noxuM BeKTOp yckopeHUs cBOBOAHOro MageHUs Ha HanpasfneHue, NeprneHanKynspHoe

CKOpOCTHU Vu Hanpas/ieHue, coBnajaouiee C HanpasaeHmMeM CKOpoCcTu.

MonyunM HopManbHOe 1 TaHreHUManbHoe yckopenus. a,=gsin' ,rne OFE 1T —. (56)

Tak kak HOpManbHoe yckopeHue: ()  —,TO paguyc KpVBM3HbI TPAaeKTOPUU ABVKEHUS
npeaMeTa B TOUKe, KOTOPYK OHO AOCTUrHET yepes 5 c nocne Havana gsmxeHus: 'Y —
[Mocne noacTaHOBKUM YMCNEHHDbIX 3HaYeHnr nonyunm: 4380,8 m (5 6)

OTgeT: 4380,8 M



MEXANCUUNNTUHAPHAA MHOTONMPO®U/IbHAA OTUMITUALA
«TEXHONNOTMYECKOE NPEANPUHUMATE/IbCTBO»

Mpodunb «ABnarexHonoruun»
3aknounTenbHbIN 3Tan
2020 - 2021 yuebHbiit rop,
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1. Ecnm B 6annuctuuyeckmnii MasTHUK Maccor M nonana nyns Maccom m v 3acTpsnia B
HeéM, a MasgsTHUK, OTKJIOHUBLWUUNCDL NocC/sie yaapa, NOAHANICA HAa BbICOTY h , TO CKOpPOCTb

nynu Ao nonapaHus B MasTHUK pasHa (10 6annos)

_(m+M)y2gh
A U= m
M - m),/2gh
B) U:( n)]
ByU/ =4/2gh
No
PeweHwne.

1) Ecnu pgea Tena nocne ynapa ABMXKYTCS Kak OAHO uenoe, To 3To Heynpyruin yaap. lMpu
Heynpyrom yaape BbiNoMHAeTCA 3aKoH coxpaHeHna umnynbca: @ £ & 0 0.(1)

2) PaccMoTpuM Tenepb ABMKEHWE MasTHUKA C 3acTpsswen nynen. B HauanbHbii MOMeHT
BpeMeHM OHM 0bnafjann KMHETMUECKOWN 3Heprven, a nocne Toro, Kak MOAHSIUCH Ha

BbICOTY h, TO noTeHuMnanbHou 3HeprV|el71. 3anuweM 3aKkoH COXpaHeHUna 3Heprnu:

a 0 M @2
3) BoipasuM u3 ypasHeHus (2) ckopocTb u noactasmm B ypasHeHune (1). [Mocne
(m+ M)4/2gh
u=
npeobpa3oBaHNIA BbIPa3nM CKOPOCTb My un: m
(m+ M)4/2gh
u=
m

OTBeT:



2. Ecnn ckopocTtb kKocMuueckoro kopabns ysennuunacb ot 0 go 0,5¢ (c =3-108m/c), To
AN Habnopatens B cUCTeMe OTCuyeTa, CBs3aHHoM c 3emnen, BpeMs Habniogaemoro
cobbitns (10 6annos)

A) ysBenunuunocs B 1,15 pa3

b) ymeHbwmnocs B 1,15 paza

B) ymeHbwunocs 8 1,25 paza

I yBennumnocs B8 1,5 pasa

PeweHue.

Tak kak CKOpPOCTb TeJla CpaBHMMaA CO CKOPOCTbKO Te/la, TO 3TO peﬂﬂTMBMCTCKMl\;I C}'Iy"lal\/’l n

MOXXHO BOCMO/Ib30BaTbCs GOPMYNON A8 MPOMEXYTKa BpeMeHu: O , rae to — Bpems,

N3MepeHHOe MO 4acaM B KOCMUYECKoM Kkopabne, t - BpeMs, M3MepeHHOe Mo 4acaM
HabnopaTens Ha 3eMne, . — CKOPOCTb KOpabns, C — CKOPOCTb CBETa B BaKyyMe.

Koraoa kopabnb nokouTcs, To BpeMeHa cobbiTusa B Kopabne n Ha 3eMne pasHbl b = to. Ecnn

Kopabnb asmxetca co ckopoctbio . = 0,5¢, rae ¢ = 3108 M/c, TO ¢ @—— —

pip ©

CneposatenbHo, ans HabniopaTens, B cCMCTeMe OTCYeTa, CBszaHHOW ¢ 3emnei, spems
|\
(10 éannos)




