®duzuka. 9knace. Jlemoncrpanuonnslii Bapuant 4 (90MuHyT) 1

JImarHocTuuyeckasi TeMaTudeckasi pabora Ne 4
no noAroroske k OI'J
no ®PU3UKE

no meme «MexaHu4ecKue sieaneHuUA», Yacmeo 2
(cunvi 8 npupode, 3aKOHbI COXPAHEHUSA)

NHCcTpyKIMA M0 BHINOJHEHHIO PadoThI

Ha BwimonmHenue auarHocTuueckoil pabotbl mo ¢usuke naércs 90 munyr. PaGora
BKJIIOUYaeT B ceOs 18 3amanuii.

OtBeTsl K 3amanusaM 1—143anuceiBaroTCs B BUIE OJHOU MUQPHI, KOTOPast COOTBETCTBYET
HOMEpY MPaBUWJIBHOTO OTBETa. DTy LHU(]pY 3aNUIINTE B MIOJIE OTBETA B TEKCTE PabOTHI.

OtBeThl Kk 3amanusM 15, 163anuckiBarOTCS B BUAC MOCIEAOBATEIHHOCTH MU(p B IOJIE
OTBETA B TEKCTE PabOTHI.

B ciyuae 3anucu HEBEpHOTO OTBETA 3aUEPKHUTE €0 U 3alMILUTE PSIOM HOBBIN.

3amaaus 17u 18 TpebyroT pa3BEPHYTOTO OTBETA.

CoBeTyeM BBINONHATH 3aaHUsl B TOM IOPSAKE, B KOTOPOM OHM AaHbl. |1 sKOHOMHUU
BPEMEHM MpOITycKaiiTe 3alaHue, KOTOpoe He yHaércs BBIMOJIHUTH Cpa3y, M MEpPeXoauTe K
cienytomemy. Ecnu mocne BeimonHeHHst Bceil pabotel y Bac ocranercs Bpems, Brl cmoxere
BEPHYTHCS K MPOMYILEHHBIM 3a1aHusM. [locTapaiiTech BEINOTHUTH KaK MOKHO OOJIbIIE 3aJaHHH.

Kenaem ycnexa!
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Yacts 1

Ilpu evinoanenuu 3adanuu 1-14 ¢ none omeema 3anuwiume o00Hy uu@gpy, Komopas
coomeemcmayem HoMepy NPAGUIbHO20 Onema.

Ha pucyHke mpencraBieH Tpauk 3aBUCHMOCTH S, M L

MyTH S BenocHmenucTa oT Bpemenu t. B kakoM  o(
MHTEpBaJle BPEMEHM TOCIEe Hayana JBHKEHHUS
BEJIOCUTICINCT HE ABUTAJIC? 15

10

1) orOmo 10c

2) or 1010 30c S
3) or 3010 50¢

4) ot 50c¢ u ganee

10 20 30 40 50 60 7(3,c

OrtBerT:

Teno HaunMHAeT NPAMOTMHEHHOE JIBIKCHHE U3 COCTOSHHS 5 /24
1
MOKOS, U €r0 YCKOPEHHE MEHSETCS CO BPEMEHEM TakK, Kak

MIOKa3aHO Ha rpaduxke. Yepes
6 ¢ mocie Hayana JBMYKEHUSI MOJAYJIb CKOPOCTH Tena Oyner 21
paBeH

1) o

2) 8wlc e} ——
3) 12wmlc 0 4 8 toc

4) 16wml/c

OrtBer:
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Teno mamaer u3 cocTosiHUs MOKOs. Kakoil 3 rpadukoB 3aBUCUMOCTH MOIYJSI CKOPOCTH 3TOTO
Tena U OT BpeMeHu t COOTBETCTBYET YKAa3aHHOMY JBM)KEHUIO OTHOCHUTENIBHO 3€MJIM, €CIIU
COTIPOTHBIICHUEM BO3yXa MOKHO IIpeHeOpeyn?

D ua 3 ua

0 t 0 t
2) U A 4) UA}

0 t 0 t
OrtBer:

(cM. pucyHok). Uemy paBeH myTh L U Momysb mepemenieHus: S Touku A

Jluck paauycom R Bpaiaercst BOKpyr OCH, IPOXOJISIiei yepe3 Touky O / A
pu oBOpoTe Jricka Ha 180°?

1) L=2R s==R
2) L=nR,  s=2R
3) L=0; s=2tR
4) L=2tR, s=0

OrtBer:
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Camonér neTuT Mo npsAMOM ¢ MocTosiHHOM ckopocThio Ha BeicoTe 9000 M. Cucremy otcuéra,
CBSI3aHHYIO C 3eMJI€i, cuuTaTh MHEpIUaIbHOM. Kakoe U3 ciemyrommx yTBEpKICHHH O cuiax,
JIEMCTBYIOIMX HA CAMOJIET B 3TOM CIlyyae, BEpHO?

1) Ha camonér He JIEUCTBYET CUJIA TSKECTH.

2) CymMa Bcex Cull, IeHCTBYIOMIMX HAa CaMOJIET, paBHA HYIIIO.

3) Ha camonéT He JIEUCTBYIOT HUKAKHUE CHJIBI.

4) Cuna TKeCcTH paBHa cujie ApxuMmena, 1eMCTBYIOIEH Ha CaMOJIET.

OrtBer:

B wunHepnmanpHON cucTeMe OTcuéra OpyCOK HAauyMHAET CKOJIb3UTh C
YCKOPEHHMEM  BHHM3 110  HAKJIOHHOW  IUIOCKOCTH.  Moaynb
PaBHOJICHCTBYIOIIEH CHJI, IEUCTBYIOIIMX HAa OPYCOK, paBeH p

1) mg = .
2) N 3/ mg
3) FTp
4) ma

OrtBerT:

Teno maccort 10 kr mox naeWCTBHEM TOCTOSHHOW PaBHOACHCTBYIOIICH CHIIBI F, MOJTYJIb
KOTOpoH paBeH 5 H, nmwxkercs

1) paBHOMEpPHO CO CKOPOCTBIO 2 M/C

2) paBHOMEPHO cO cKopocThio 0,5M/c

3) paBHOYCKOPEHHO ¢ yckopeHueM 2 m/c?
4) paBHOYCKOpeHHO ¢ yekoperueM 0,5m/c?

OrtBerT:

Mesxty TByMs HEOSCHBIMH TEJIAMH OJIMHAKOBOM MAacChl, HAXOSIIMMHUCS Ha PACCTOSHUU I IPYT
OT Apyra, IEeHCTBYIOT CUJIbI IPUTSKEHMSI, MOYJIb KOTOpBIX paBeH F1. Ecnu paccrosiHue Mexny
TeJaMU YMEHBIIIUTH B 2 pasa, TO Moayiu cuil Fo u F1 OyayT cBsi3aHBI COOTHOILIIEHHEM

1) Fi=F; 2) Fi=4F, 3) Fa=4F; 4) F,=2F

OtBeT
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Ha pucynke npencrasiex rpaduk 3apucumoctr monyis cuisl |, Hi
YIOPYTOCTH HEKOTOPOM NpYKHUHBI OT €€ y/unHeHusa. Kakosa 6
KECTKOCTh MPY>KUHBI?

1) 750H/m 3
2) 75H/Mm

3) 0,13H/m 0 2 4 6 8;CM
4) 15H/m |

OrtBerT:

VY4eHuK MpoBEN SKCIEPUMEHT IO M3YYEHHUIO CHIIBI TPEHMS CKOJBKEHHs, IepeMeras Opycok ¢
Ipy3aMHd paBHOMEPHO IO PA3JIMYHBIM TOPHU3OHTAIBHBIM IIOBEPXHOCTSAM C IOMOULIBIO
nuHamMometpa (cM. pucyHOK). [lorpenrHocTs u3mMepenus cuibl TpeHus cocrasiser +0,1H.

Pe3ynpTaThl SKCHEpUMEHTAJIBHBIX M3MEPEHMH Macchl Opycka ¢ TIpy3amMd M, IUIOMAAX
COIIPUKOCHOBEHUs OpYyCKa M MOBEPXHOCTH S NMPUIIOKEHHON CHIIBI F mpencTaBieHsl B Ta0uIe.

Ne onwiTa IToBepxHOCTH mr|Scm’ | F,H

1 Hepessinnas peiika | 2000 30 | 0,8

ITnactukoBas perika | 200 | 30 0,4

2
3 Hepessinnas peiika | 100 | 20 0,4
4 ITnactukoBas perika | 400 | 20 0,8

Kakue yTBep>KIAeHHs COOTBETCTBYIOT pe3yibTaTaM MPOBEAEHHBIX OSKCIEPUMEHTAIbHBIX
U3MEpEHUI?
VYkaxute BEpHOE YTBEPKICHUE.

1) Cuna TpeHus CKOIbXeHHUs HE 3aBUCUT OT Macchl OpycKa C Tpy3aMH.

2) Cuna TpeHHs! CKONBKEHHS MEXIY OPYCKOM M JEPEBSHHON peiikoil GOoble CHMIIBI TPEHHUS
CKOJIBKEHUST MEXIY OPYCKOM M IJTACTUKOBOM PEHKOM.
3) Ilpu yBenuueHHH Macchl OpycKa ¢ Tpy3aMH CHJIa TPEHHS CKOJIBLKEHHS yBETNIUBAETCS.

4) Cwuna TpeHHs CKOJIbXEHHS 3aBUCHT OT ILIOMIAAM CONPUKOCHOBEHHS OPYCKa U MOBEPXHOCTH.

OrtBerT:
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CHapsjl, MMIYJbC KOTOPOro [0 ObLI HampaBieH BEPTHKAIBHO BBEPX, Pa3opBaIcs Ha JBa
OCKOJIKa. VIMITy/IbC OZHOTO OCKOIKa [, B MOMEHT B3pbIBa ObII HAIPABICH FOPH3OHTAILHO (PHC.

1). Kakoe HamnpaBIeHHe UMEI HMITYIbC [0, BTOPOro ockonka (puc. 2)?

P
[0
Puc. 1
1) 1 2) 2 3) 3 4) 4

OrtBerT:

ABTOMOGHIE Maccoit 10° kr mBmkercst co ckopocteio 10 m/c. Uemy paBHa KHHETHUYECKAs
SHEPrusi aBTOMOOWIIS?

1) 10° Jix 2) 10 1k 3) 510 JIx 4) 51C JIx
Otger:

bpycok B (opme mpsMoyroapHOTO Mapajuiesienuneaa
TIOJIOXKMIIM Ha CTOJI CHayala y3koii rpanbio (1), a 3arem
mmpokoit (2). CpaBuute Moy cui fasienus (Fp u
F2) u naBnenus (p; u p»), IPOU3BOAUMBIC OPYCKOM Ha
CTOJI B 3THX CIIy4asX.
D R<F p<p,
2 F=F; p<p,
3 F=F; p>p,
Y FR=F p=p,
OtBer:

© Cratlpag 2015



14

®duzuka. 9knace. Jlemoncrpanuonnslii Bapuant 4 (90MuHyT) 7

Heob6xonuMo 3KCIEepUMEHTaThbHO YCTAHOBUTH, 3aBHCUT JIU BBITAJKUBAIOIIAs CHUJa OT 00BEMa
MOTPYXKEHHOIO0 B JKUAKOCTH Tena. MMeercs Tpu Habopa METAJUIMUECKUX IMJIMHAPOB U3
amroMuHUS 1 Meau. Kakoit Habop MOYKHO HCIIOJIB30BATh IS OTIBITA?

A b B
— = — —
Al Cu Al Al Al CL
1) Auwmb 2) bwmB 3) TONBKO A 4) Tonwpko b
OrtBerT:
Yacrp 2

Ilpu évinonnenuu 3a0anuit 15u 163anumume omeem max, KaK yKazano 6 mexcme 3a0anus.

Bpycok CKOJIB3UT M0 HAKJIOHHOM IIOCKOCTH BHHU3 0€3 TpeHHs. UTO MPOUCXOIUT MPHU 3TOM C €0
CKOPOCTBIO, TOTCHIIMAIBHOM SHEpruei, CUI0N peakui HaKJIOHHOW TIOCKOCTH?
Jnst kKaXkKa01 BETMYMHBI ONPEICIIUTE COOTBETCTBYIONINN XapaKTep U3MEHECHUS:

1) yBenuuuBaeTCs
2) yMeHbLIaeTCs
3) He U3MEHSETCS

3anummuTe B TabIUIly BEIOpaHHbIE ITUGPHI I KaKI0W Gpusnueckoi BenuuuHbl. [{udpsl B oTBETE
MOTYT MTOBTOPSTHC.

Ckopoctb IloTenumanpHas sHEpPIust Cuna peakuuy HaKJIOHHON
IIOCKOCTH
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['py3 MOAHHUMAIOT C MOMOINBIO MOABHKHOTO OJioka pamuycom R (cwm.
PHCYHOK). YCTaHOBUTE COOTBETCTBUE MEXIY (DU3NUCCKUMH BEIUYMHAMH U
dopMynaMu, TO KOTOPBIM OHH ONPEACISIOTCS: K KaXKIOMY 3JIEMEHTY

NepBOro CTONGNA IOAGEPHTE COOTBETCTBYIOIIMII JIEMEHT M3 BTOporo A
cToioma.
Ludpst B OTBETE MOTYT TTOBTOPSATHCS.
OU3NYECKUE BEJIMUWHBI OOPMVIJIbI
) miedo cutsl F oTHOCHTENBHO TOUKM 4 1) FR
b) IUICYO CHIIBI |E2 OTHOCHTEIIBHO TOYKHU A 2) 2FR
B) MOMEHT CHJIBI |E1 OTHOCHUTENBHO TOYKH A 3) 5
R
4) R
5) 2R

3anumure B TaOIUIy BBIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

A|b|B

OrtBerT:

© Cratlpag 2015
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Yacrp 3

3anuwiume nonunoe pewienue, eKalOualoujee 3anuch Kpamkozo yciosus 3adauu ([lano),
dopmyn, npumenenue Komopwvix HeoOXO00UMO U O0OCHMAMOYHO O/l peuieHus 3a0adu, a
makce mamemamuyecKue npeodpaz0eanus u pacuémeol, NPUEOOAUUE K YUCI080MY OMEEMY.

Tenexka maccoit 20 kr, aBmwKymiascs co ckopocteio 0,8 M/c, cueriseTcst ¢ APyroi TEIEKKOM
maccort 30 kr, ABIXKYILEics HaBCTpedy co ckopocThio 0,2M/c. UeMy paBHa CKOPOCTh JIBUKCHHUSI
TEJNIEKEK TTOCIIE CIETKH, KOT/Ia TEIEKKH OyAyT ABUraThCsl BMECTE?

Teno w3 amOMUHUS, BHYTPH KOTOPOTO HMMEETCS BO3IYyIIHAs MOJOCTh, IJIaBaeT B BOJE,
norpy3uBIuck B Boay Ha 0,54 cBoero o0béma. O0bEM Tesa (BKIItOUAs MOJIOCTh) PaBEH 0,04M°.
Haiinure 06b€M BO3IYIITHOM TOJTOCTH.
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Ot1BerhI K 3agaHuaM 1-16

10

Ne 3amanus OtBeT
1 2
2 2
3 4
4 2
5 2
6 4
7 4
8 2
9 1

10 2
11 1
12 3
13 3
14 4
15 123
16 451

PemieHusi 1 KpUTEpUHU OLeHUBAHUS 3a1aHuii 17 u 18

Tenexka maccoit 20 kr, aBmwkymiascs co ckopocteio 0,8 M/c, cuieruisercs: ¢ Apyroi TENe)KON
maccoit 30 kr, ABMKYyIIEiCS HaBcTpeuy co ckopocThio 0,2 wM/c. UeMy paBHA CKOPOCTH JIBHKCHHUS
TEJIEeKEK MOCIIe CIIETKH, KOTJa TeTEKKH OYIyT IBUTAaThCS BMECTE?

Bo3MokHBIN BapUAHT pelieHust

Jano:

my = 20kr
v,=0,8

mp = 30kr
U, =0,2wmlc
o1 0,

1ocje COyIapeHus
TEJICKKH
CIICTIMITICh

v -7

1. B MOMEHT coyaapeHus BBIIOJIHAETCS 3aKOH COXPAaHEHUS
UMITYJIbCA!

m [, - mp,=(m+ mu;
,oMB-mD,)
m+m
_ 200D,8-3010,2 0.2 wle.
20+ 30
3.011 0

2.0

Ortgert: 0,2M/c B HanpaBJICHUH JABHKCHUS TIEPBOI TEIEKKA
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Coaepkanue KpUTepHs

Banabl

[IpuBeneHO MONHOE MPABUIBLHOE PEIICHUE, BKITIOYAOIIEE CISTYFOIINE dJICMEHTHI:

1. BepHo 3amucaHo KpaTKoe yCIOBHE 3aauu.

2. 3anucaHbl ypaBHEHHUS U (HOPMYJIbI, NMPUMEHEHHE KOTOPBIX HEOOXOIAMMO U
JIOCTaTOYHO JUIs pEIICHHs 3aJa4d BBIOPAHHBIM CIIOCOOOM (8 OaHHOM peuteHuu:
YPAGHeHUe 3aKOHA COXPAHEHUSI UMNYIbCA).

3. BroimonHeHbl HEOOXOOUMBIE MaTeMaTHUeCKue NpeoOpa3oBaHUS U PACUETHI,
NPUBOJSAIINE K TPABHIBHOMY YHCIOBOMY OTBETy. JlOMycCKaeTcsi pelieHue <dio
94acTsIM» (C MPOMEKYTOYHBIMH BBIYHCIICHUSIMH.

4. Tlpencrasien otet (YKa3aHbl MOJYJIb U HAIIPABJICHUE CKOPOCTH)

3

[IpaBuibHO 3anmucaHbl HEOOXOAUMBIE POPMYJIBI, TPOBEICHBI BEIYUCIICHHUS, MTOTYICH
otBeT (BEpPHBII MM HEBEPHBI), HO JOMYIlEHa OIIMOKa B 3aIIMCH KPATKOT'O YCIIOBHUS
40051
[IpencraBineHo mpaBUIBLHOE pellieHWe B 00meM Buae 0e3 KaKux-JMOO YHCIIOBBIX
pacderoB
NJIN
3anucanbl ypaBHEHUS © (GOPMYIbI, MPUMEHEHHE KOTOPHIX HEOOXOAUMO U
JIOCTATOYHO JIUIS PEIICHUs 3aJa4d BHIOpAaHHBIM CITOCOOOM, HO B MaTeMaTHYECKHX
peoOpa3OBaHUSAX WM BEIUMCICHHSIX JOIMYIIEHA OMTHOKA
NJIN
B npesncraBneHHOM OTBETE HE yKa3aHO HAIIPABJICHHE CKOPOCTH MOCIE COYapECHHUS

3anucaHbl H UCIIOJIb30BAHBI HE Bce (DOPMYITBI, HEOOXOAMMBIC JIJIS PEIICHHS 3a/1a91
014!
3anmcanbl Bce HEOOX01MMbIe (hOPMYJIbI, HO B OJTHOM M3 HHUX JOITYIIeHa ONTHOKa

Bce cnydan pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBILNICYKA3aHHBIM KPUTEPUSIM
BBICTABJIEHUA OIleHOK B 1, 2u 3 Oasuia.

Maxkcumanvuvii 6auin
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Temo wu3 AJIIOMHHUA, BHYTPU KOTOPOIO HUMCCTCA BO3AYIIHAA IIOJOCTH, IUIaBA€T B BOIC,
norpy3uBInuck B Boay Ha 0,54 cBoero o6péma. O0bEM Tesaa (BKIIIOUYas MOJOCTh) PaBeH 0,04M°.

Haiingute 00b€M BO3yIITHOM MOJOCTH.

Bo3MoxkHbBIN BApUAHT pelieHust

ano: F 4 = Mg (ycnosue miaBanus)

V = 0,048
Vl'IOrp: O/‘g4 -V P:9 [(D,54m/:pg(v_ \40n)

p, = 1000xeln’ voy =P [0,54V
p = 2700ke/m® el p

_ p, [0,54V
p

Voo, =V

10J1

Vion — ? Omeem:. 0,032/%3

Conep:kaHue KpuTepus

Banabl

[IpuBeneHO MONHOE MPABUIBLHOE PEIICHUE, BKITIOYAOIIEE CIISTYFOIINE dJIEMEHTHI:

1) BepHO 3amMCaHO KPATKOE yCIOBUE 3a/1a4H;

2) 3amucaHbl ypaBHEHHS M (OpPMyIIbl, IPUMCHEHHE KOTOPBIX HEOOXOIMMO W
TOCTATOYHO JIJISi PEUICHUS 3aJaud BBIOpAHHBIM CIIOCOOOM (8 OaHHOM peuteHuu:
ycnosue niasanusi men, gopmyaa 01 pacuéma cuivl Apxumeoa, gopmyna 0ns
pacuéma 00véma mena no U38eCMHbIM MAcce U NIOMHOCMIL),

3) BBIMTOJIHEHB  HEOOXOJMMBIC MaTeMaTHYeCKHe MpeoOpa3oBaHus U PacuéThl,
MPUBOJIAIINE K MPABUIBHOMY YHCIOBOMY OTBETY, U MPEJCTaBieH oTBeT. [Ipu sToM
JIOMYCKACTCS PEIICHUE <TI0 YacTIM» (C MPOMEKYTOYHBIMHU BBIYUCICHUSMH)

3

[IpaBunbHO 3amucaHbl HEOOXOAUMBIE (OPMYIbI, IMPOBEIACHBI BBIYMCICHUS, U
TIOJTy4eH OTBET (BEpHBIN MIIM HEBEPHBIN), HO JOIMYIICHA OMKOKa B 3aIIUCH KPATKOTO
ycnoBus win nepesoje exunni B CU.

NJIN
[IpencraBneHo NpaBMWIIBHOE pELICHHE TOJIBKO B 0O0IIeM Buae, 0e3 Kakux-mudo
YHCJIOBBIX PACUETOB.

WJIN
3anmcaHbl ypaBHEHHS U (OpMynbl, HPUMEHEHHE KOTOPBIX HEOOXOAMMO U
OCTAaTOYHO JJIsl PEIICHUs 33Ja4yd BBIOPAHHBIM CIIOCOOOM, HO B MaTeMaTHYECKHX
npeoOpa30BaHMIX MM BEIYUCICHUSIX JOMYIICHA OMIMOKa

3anucaHbl W UCHOJB30BAaHBI HE BCE HCXOIHBIE (DOPMYIBI, HEOOXOMUMBIC IS
pelIeHus 3a1a4Hu.
nJin

3anucaHbl BCe HCXOHBIE (POPMYIIBI, HO B OIHOM M3 HUX JIONYIIEHA OIMOKa

Bce ciydan pelieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHUIM
BBICTABJICHHU OIIEHOK B 1, 2, 30aiuta

Maxkcumanvhwiii 6an
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