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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-1/15)

Kpurepuu oneHuBaHus 321aHUI C Pa3BEPHYTHIM OTBETOM

JIuH3y yACp)KUBAIOT HA PACCTOSHHHM 3 CM OT TETPAIHOrO JIUCTa C KIETKaMH,
Ha KOTOPOM HAapHWCOBaHBI HAIIPABJICHHBIC B OJHY CTOPOHY OJHMHAKOBBHIC CTPEIIKH.
(Ha dotorpaduu mnokazaHO H300paKEHHUE CTPEJIOK, KOTOPOE BHIUT U IJia3
YesloBeKa.) YKaKUTE THIT JIMH3bI (COOMparoIiasi Wik pacCeHBaroIast) U BRIUYUCIIHTE,
ucrnoisib3ys (Gotorpaduto, GOKyCHOE PaCCTOSHHE 3TOW JTUH3BI. OTBET OOBICHUTE,
OIHMPAsICh HA SIBICHUS U 3aKOHbI ONTHKA. JIMH3Y IIDH OTOM CHTATE TOHKOW.

B

fizika al

Bo3moskHoe perienue

1. CornacHo ¢otorpaduu T17a3 BUAWT MPSIMOE YBEIHMUEHHOE H300pakeHue
cTpenok. PacceuBaromiasi JiMH3a AA€T BCEraa, €CIM MPEAMET JEHCTBUTEIbHBIM,
MHUMOE YMEHBIIIEHHOE M300paxkeHue, a cobuparomas JuH3a, B 3aBUCUMOCTU OT
paccTOsIHUA 10 JCUCTBUTEIHHOTO MPEIMETa, MOKET JaBaTh KakK JIEHCTBUTEIbHOE
nepeBEPHYTOE N300pAKEHHE, TAK U MHIUMOE MPSIMOE YBEITHUECHHOE H300paKeHHE.
2. JIun3za siBhsieTcs coOmparomield, Tak Kak TOJIbKO Takas JIMH3a CIIOCOOHA J1aBaTh
NpSMOE YBEIIMYCHHOE MHUMOE H300paKeHHE.

3. Ilo ¢ororpaduu BUAHO, YTO yBETUUECHHUE JTUH3BI PABHO 2.

[To ¢hopmyre it yBETUUICHUS JINH3BI

f
pot

|d]
rae d — paccTosHHE OT JHMH3BI 1O npeamera (crpemouku), a f — paccrosame
OT JIMH3BI 0 U300paKEeHMUSI.

4. Tak kak u3o0paxkeHre MHIUMOE, TO f = —6 cMm.

5. 1o ¢opmyiie TOHKOM JTHH3bI BBIYUCIUM (HOKYCHOE paccTosiHue F I1H3bI:
1 1 1

F f d
Orcroga nmonyuuM, uto F =2d =2-3=6c¢m.
6. OtBet: MH3a sIBIsIETCs cobuparorieii. POoKyCcHOE pacCcTOsTHUE JIMH3BI PaBHO 6 cM

2,
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KpuTepumn oueHnBaHns 3agaHuin ¢ pa3BEpHYTbIM OTBETOM

KpnTeme OIICHUBAHHA BbBINOJHCHHUA 3aJaHUA baniabl

[IpuBeneHO NOJHOE MPaBUIBHOE PEIICHHE, BKIIIOYAIOILIEE MPABHIIbHBIHN 3
OTBET (B IaHHOM ClIy4ae: 7. 6) U UCUYEPIIBIBAIOIINE BEPHBIE PACCYKICHUS
(B nmaHHOM cnydae: n. [-5) ¢ TpAMBIM YyKa3zaHHEM HaOII01aeMBbIX
SBJIICHUM U 3aKOHOB (B JaHHOM CIIy4ae: 8u0 uzoopasxiceHusi, Qopmyisl
MOHKOU TUH3bL U Y8ETUECHUSL TUH3bL)

JlaH mnpaBUIIBHBIA OTBET, U NPHUBEACHO OOBICHEHHE, HO B pEUICHUU 2
MMEETCS OJIMH WM HECKOJIBKO U3 CIEAYIOLIUX HETOCTATKOB.

B 00bsicHeHHM HE yKa3aHO WJIM HE UCIIOIb3YETCS OJHO U3 (PU3MUECKUX
SBJIICHUM, CBOWCTB, OINpPEJCICHUM WU OJUH M3 3aKOHOB (dopmyi),
HEOOXOJMMBIX [IJI1 TIOJHOTO BepHOTo oObscHeHus. (YTBEpKICHHE,
Jexaliee B OCHOBE OOBSCHEHUS, HE MOAKPEIIEHO COOTBETCTBYIOIINM
3aKOHOM, CBOMCTBOM, SIBJICHUEM, ONPEICICHUEM U T.II.)

n (MJIN)
VYkazaHbl Bce HEOOXOMUMBIE ISl OOBSICHCHHsS SIBICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJIEPKUTCS OJIUH JIOTHUYECKUN HEAOUET.

N (NJIN)
B peuienun wuMEOTCS JUIIHUE 3allMCH, HE BXOJSIIHE B pEIICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOphlE HE OTIEJIEHbl OT pEeHIeHUs
Y HE 3a4€PKHYTHI.

N (UJIN)
B pemennn nMeercsi HETOYHOCTh B YKA3aHUM HA OJIHO M3 (PU3UUYECKHUX
SIBJICHUM, CBOMCTB, OIpe/eeHni, 3aKOHOB ((HopMyIT), HEOOXOIUMBIX IS
MIOJIHOTO BEPHOTO OOBICHEHHUS

[IpencraBiieHO pelieHHe, COOTBETCTBYIOIIECE OAHOMY M3 CIEAYIOIIMX 1
CITy4aes.
JlaH MpaBUJIbHBIN OTBET HaA BOIPOC 3aJaHUS, U MPUBEICHO OOBSICHECHHUE,
HO B HEM HE YyKa3aHbl JBa SBJICHUS WM (U3MUECKUX 3aKOHA,
HEOOXOIMMBIX JJIsI TOJIHOTO BEPHOTO OOBSICHEHUS.

NN
Vka3zaHpl Bce HEOOXOAWMEBIE IS OOBSICHEHMS SBJIIEHHS M 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOUIMECS PACCYKJICHUsS, HamNpaBJICHHBIC
Ha MOJIy4YE€HHE OTBETa Ha BOIPOC 3aJjaHMs, HE IOBEJACHBI 0 KOHIIA.

NJIN
Vka3zaHel Bce HEOOXOAWMEIC JUISI OOBSICHEHHS SBJIICHHS M 3aKOHHI,
3aKOHOMEPHOCTH, HO HUMEIONIMECA  PACCYXKICHUS, MOPHUBOJSIINE
K OTBETY, COJIepKaT OIIHOKH.

nim
VYka3aHbl He BCe HEOOXOIUMBIE JIsi OOBSICHEHHUS SIBJICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOTCSI BEPHBIE PACCYKJICHHS, HaIpaBICHHbIC
Ha peUICHHE 3a/1a4U

Bce ciyuyam pemieHusi, KOTOpPbIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KpUTEpHUSIM BBICTaBJICHUS OLIEHOK B 1, 2, 3 Oania

Maxcumanvuwii 6ain 3

I'onoBoii kypc noarorosku k EI'9
Teserpam-kaHaJ € M0JIE3HBIMHM MAaTepUAJTAMHA Do m
fizika_al
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-3/15)

I'py3 maccoit 200 r nmoasemieH Ha npyxuHe k€ctkoctbio 100 H/M k motonky
mudra. JlupT paBHOYCKOPEHHO [BHXKETCS BHM3, HaOupasi CKOpocTh. KakoBo
yCcKopeHue Judra, eciiy yIJIMHEHHE MPYKUHBI IOCTOSTHHO U paBHO 1,5 cM?

Bo3moikHoe perienune

1. BeiGepeM wMHepumanbHyro cucreMy orcuéra O

«mwaxta  JgudTay, HAOPAaBUB  BEPTUKAIBHYIO

ocb Oy BHU3 II0 YCKOPEHHIO M PAacCTaBUB CHIIBI,

JEHCTBYIOIIME HA TPY3, KaK MOKa3aHO Ha PUCYHKE. -

2.3amumem |l 3akom  Herootona g rTpysa l Fom

B BeIOpanHoi UCO B npoeknusix Ha ock OY:
Oy: mg — Fynp = ma, otkyaa (1) 1
a—g-m, @ | md

m

3. [lo 3akony ['yka 3amuiiem st MOAYJS CHIIbI

YOPYTOCTH:

Fymp = KAY, (3)

rie kK — xxéctkocth, a Ay — 3a1aHHOE YIIJTMHEHUE TIPYKUHBI.

4. TloncraBuB (3) B (2), HAXOAUM MPOEKIMIO HCKOMOTO YCKOPEHUS !

|

a=g- ‘Y _1o 1000015 55 )2
m 0,2
OtBeT: a=2,5 m/c?
KpnTepnn OIICHUBAHUA BBINIOJIHCHUA 3a/1aHUA Banasl
[IpuBeneHO MOJMHOE pelICHUE, BKIOYAIOLIEE CIAEAYIOIINE IIEMEHTHI: 2

|) 3amucanbpl  TOJOXKEHHS ~ TEOpUM U (U3HYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPbIX HEOOXOAMMO JJis pelIeHUs
3a/laud  BBIOpaHHBIM CMOCOOOM (B JAHHOM CIIy4yae: 6Mmopol 3aKOH
Hviomona, 3axon I'yka);

I1) orrcaHbl Bce BHOBb BBOJMMBIC B PEIICHUU OyKBEHHBIC 0003HAYCHHUS
(bu3NYeCKUX BENMYUH (3a uUCKIIOUeHUueM O00O03HAYeHUll KOHCMAHM,
ykazaunvix 6 eapuanme KUM, ob6o3nauenuil, ucnonw3yemvix 8 yCloeuu
3a0auy, U CMAHOAPMHBLIX OOO3HAYEHUU BEeIUYUH, UCHOIb3YeMbIX NpU
HanUCanuu uauuecKux 3aKkoHos);

I11) mpencraBiieHbl HEOOXOIWMBIE MaTEeMaTHYECKHE IPeoOpa3oBaHHS
U pacué€Thl (MOACTAHOBKA YMCIOBBIX JaHHBIX B KOHEUHYIO (popmyiy),
MIPUBOJIAIINE K TPABUJIBHOMY YHUCIOBOMY OTBETY (JIOMyCKAeTCs pEelIeHUe
«TI0 YacTsIM» C MPOMEKYTOUYHBIMU BEIYUCIICHUSIMH );

IV) npencraBineH mpaBWIbHBIA OTBET ¢ YKa3aHHEM CIUHHII M3MEPCHHS
MCKOMOM BEJIMYMHBI
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KpuTepumn oueHnBaHns 3agaHuin ¢ pa3BEpHYTbIM OTBETOM

[IpaBuibHO 3amucaHbl BCE HEOOXOAMMBIE IOJIOKEHUS  TEOpHH, 1
(¢u3nYecKre 3aKOHbI, 3aKOHOMEPHOCTH, U MPOBEAECHBI MPeoOpa3oBaHus,
HaIlpaBJIEHHbIE HA PELIEHUE 3a1a4l, HO UMEETCS OAUH WIH HECKOJIBKO U3
CJIEYIOIIUX HETOCTATKOB.

3amucu, COOTBETCTByIoNME MyHKTY II, mpencTraBieHbl HE B IOJHOM
00BEME MITH OTCYTCTBYIOT.

N (UJIN)
B pemeHnn WMMEIOTCS NWIHUE 3aMKCH, HE BXOIAIIAE B PEIICHUC
(BOBMOKHO, HEBEPHBIC), KOTOpPhIE HE OTIEJICHBI OT pEHICHUS
U HE 3a4EPKHYTHI.

N (UJIN)
B HEeoOXoauMbIX MaTEMaTUYECKUX MPEOOPA30BAHUSIX MU BBIUYMCICHUSIX
JOMYIIEeHBl OMMOKKA, U (WJIM) B MaTeMaTHYECKUX TMpeoOpa3oBaHUIX/
BBIYHCIICHUSIX TTPOITYIIICHBI IOTHYECKH Ba)KHBIE IIIarH.

N (UJIN)
OtcyrcrByer myHKT |V, wim B HEM HomylieHa onmOka (B TOM YHCTIE
B 3aMKCH €IMHHI] U3MEPCHUS BEJTMYHHBI)

Bce cnydam penieHus, KOTOpble HE COOTBETCTBYIOT BbIIIEYKAa3aHHBIM 0
KpUTEPHUSIM BbICTABJICHUS OIIEHOK B 1 mmu 2 Oanna

Maxcumanvroviu 6aun 2

T'oxoBoii kypc noaroroBku k EI'D) nm
TeJerpaM-KaHaJ ¢ MOJIE3HbLIMI MATEPHATIAMHA kel
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-5/15)

[InacTuHpl ~ GoNbLIOrO O  pa3MepaM  IUIOCKOIO +
KOHJIeHCaTopa PAaCIIOJIOKEHBI TOPUBOHTAIBHO LU
Ha paccrossHuu 0 =2 cm apyr or npyra. HampspkeHue 1

Ha MiactuHax kKonaeHcaropa 10 kB. B mpocrtpancTBe d q

MEXKJy IUTaCTUHAMH TMaJaeT Karjis >KUIKOCTU. 3apsif
kamm (=—8-10 Kun. Ilpm xakoM 3HAYEHHM MACCHI
Karm €€ CKOpPOCTh OyaeT mocTosiHHON? BrusHuem Z
BO3/lyXa Ha JBIKCHUE KAk MPeHeOpeyb.

Bo3moskHoe pelienune

Ha ka0 OeHCTBYIOT CWila TSKECTH, HAIpaBICHHAs BHU3, U CHJIA CO CTOPOHBI
AIEKTPOCTATUYECKOTO TOJIsA, HAIlpaBIICHHAas BBEpPX, TAK KaK Karlisid 3apshKeHa
oTpuuarenbHo. /s Toro 4ToObl Karis ABUrajiach ¢ MOCTOSHHON CKOPOCTBIO, 3TH
CHJIBI JIOJKHBI OBITH PaBHBI IO MOAYIIO: MQ = |q| E.

Hanpsk€HHOCTh OJHOPOIHOTO 3JIEKTPOCTATHUECKOIO MOJIs1 KOHAEHcaTopa CBsi3aHa
U

C HAIIPsZKCHUEM MCKAY IJIAaCTUHAMU COOTHOILICHUCM E= g .

glu _8-10"".10*

CIieioBaTeNIbHO, Macca Karum M = =4-10"°kr = 4 mr.
dg  2102-10
OtBeT: M=4 mr
KpuTtepun oneHHBAHNS BbINOJTHEHHS 3a1aHUS BaJLibl
TIpHBeIEHO MOJTHOE PElICHNE, BKIFOYAOIIEe CIIeIYIONNE IEMEHTHI: 2

|) 3amucanbl  monokeHUsT  TeopuM M (PU3HYECKHE ~ 3aKOHBI,
3aKOHOMEPHOCTH, HPHUMEHEHUE KOTOPBbIX HEO0OXOAMMO [UJIsl pPElIeHUs
3a/1a4d  BBIOpPAHHBIM CIIOCOOOM (B JIaHHOM CIIy4yae: 6mopol 3aKOH
Hviomona, ¢opmyna onsa cunvl, oeiicmgyroweil Ha 3apsdiceHHoe meio
8  INEeKMpOCMamui4eckomM  Nnoae,  63aUMOCEA3b  HANPANCEHHOCMU
U HanpssceHUus 0OOHOPOOHO20 INEKMPOCAMULECKO20 NOJA),

I1) orucanbl Bce BHOBb BBOAMMBIC B PEIICHHH OYKBEHHBIC 0003HAUCHUSI
(U3NYECKUX BEIWYUH (3a UCKIOYeHuem O0003HA4YeHUll KOHCMAHM,
VKazauwHolx 6  eapuanme  KUM,  o06o3nauenuil,  ucnoavsyemvix
8 ycnosuu 3a0ayu, U CMAaHOAPMHBLIX 0O03HAYEHUN BEIUYUH, UCHOTIb3YEMbIX
npU HANUCAHUU UIUYECKUX 3AKOHOB);

I1l) npecraBieHpl  HEOOXOMUMBIE MaTeMaTHUSCKHE IPeoOpa3oBaHUs
Y pacu€Thl (MOJICTAHOBKA YHCJIOBBIX JIaHHBIX B KOHEUYHYIO (HopMymy),
NPUBOJAIINE K MPABIILHOMY UYMCIOBOMY OTBETY (JIOMyCKaeTCs pelIeHue
«II0 YacTsM» C TIPOMEKYTOYHBIMH BEIYHCIICHUSIMN ),

IV) npeacraBieH MpaBWIbHBIA OTBET C YKa3aHUEM CIUHUI] U3MEPCHHUSI
MCKOMOM BEJIMYMHBI

fizika_al
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KpuTepumn oueHnBaHns 3agaHuin ¢ pa3BEpHYTbIM OTBETOM

[IpaBuibHO 3amucaHbl BCE HEOOXOAMMBIE IOJIOKEHUS  TEOpHH,
(bu3NYecKre 3aKOHbI, 3aKOHOMEPHOCTH, U MPOBEAECHBI MPeoOpa3oBaHus,
HaIlpaBJICHHbIE HA PELIEHUE 3a[1a4l, HO UMEETCS OUH WM HECKOJIBKO U3
CJIEYIOIIUX HETOCTATKOB.

3amucu, COOTBETCTByIoNME MyHKTY II, mpencTraBieHbl HE B IOJHOM
00BEME MITH OTCYTCTBYIOT.

N (UJIN)
B pemeHnn WMMEIOTCS NWIHUE 3aMKCH, HE BXOIAIIAE B PEIICHUC
(BOBMOKHO, HEBEPHBIC), KOTOpPhIE HE OTIEJICHbI OT pEIICHUS
U HE 3a4EPKHYTHI.

N (UJIN)
B HE0OXOMMMBIX MaTeMaTHYECKUX MPEOOpPa30BaAHUSX WM BBIYMCIICHHUIX
JOTYIIEHbl OMMOKK, U (WIM) B MaTeMAaTHYECKUX MPeoOpa3zoBaHUIX/
BBIUMCIICHUSIX TIPOMYIICHBI JIOTHYECKH BAKHBIE IIATH.

N (UJIN)
OtcyrcrByer myHKT |V, wim B HEM HomylieHa onmOka (B TOM YHCTIE
B 3aMKCH €IMHHI] U3MEPCHUS BEJTMYHHBI)

Bce cnydam penieHus, KOTOpble HE COOTBETCTBYIOT BbIIIE€YKa3aHHBIM
KpUTEPHUSIM BbICTABJICHUS OIIEHOK B 1 mmu 2 Oanna

Maxcumanvroviu 6aun

T'ogoBoii kypc noaroroBku Kk EI'D
TeserpamM-KaHaJ ¢ NOJE3HLIMU MATEPHATIAMHU
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-7/15)

B 3akpeiTom cocyne o0bémMoM V = 10 51 HaXoguTCs BIAXKHBIA BO3AYX Maccou
m = 18 r npu temneparype t = 80 °C u napnennu p = 2-10° [Ta. Onpenenure Maccy
apoB BOJIbI B COCY/JI€.

Bo3mo:xHOe penienue

Brnaxsslii BO3ayx mpenactaBisieT coOoi cMech MapoB BOABI U CYXOro BO3/yXa,
clenoBareiibHO, M=M_+M_,raec M, M, M — mMacca BIAXKXKHOIO BO3JyXa, CyXOro
BO3/lyXa U BOJSHOTO Iapa COOTBETCTBEHHO, a TAKXKE, COTJIACHO 3aKOHY JlaibToHa,
p=p,+pP,, raec pP,P,, P, — MAaBICHHC BIIAXHOIO BO3JyXa, IAPLHUAIBLHOC
IaBJICHWE CYXOro BO3JAyXa H MapHUaJIbHOE [aBJICHUE BOJJHOIO I1apa
COOTBETCTBEHHO. BbIpasuM W3 ypaBHEHHUS COCTOSHMS HWICAIBHOTO Ta3a

m m RT
pV =—RT napumanbHble naBieHuss mapa p, =—- v U CyXOro BO3ayXa
H,
(m—m_)RT
P, = Ie L, — MOJIIpHas Macca CyXoro BO3[yxXa, |[l, — MOJISIpHas
H1
Macca BOJASHOTO mapa.
m m(y, RT
[Tonyyaem p=q—+—"| —-1|-——, oTKyza
(T U v
5 -2
s m l08 s’lf 352’029 —o0
m =-RT = 9= ~2,9-10° kr=2,9T.
§ L, 0,029
=+ -1 -1
K, 0,018
Orser: M ~2,9r
KpuTtepnu oneHUBaHNsI BHITIOJIHEHHS 32IaHUSI baibl
[IpuBeneHo moxHOE penieHne, BKIIOYAIOIIEE CAEAYIOMNE JIEMEHTHI: 3

|) 3amucanbl  TONOXKEHWST ~ TEOpUM M (U3MUYCCKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPbIX HEO0OXOAMMO [UIsl pelIeHUs
3a/layd BBIOpaHHBIM CIIOCOOOM (B JAaHHOM cilydae: 3akoH Jlanbmona
ypaeuenue Knaneupona — Menoeneesa 6 npumenenuu Oasi CYX020
8030yXa U NAPO8 600bL);

Il) onucanbl Bce BHOBH BBOAMMBIE B pEHICHUU OYKBEHHBbIE 0003HAUEHUS
busznyeckux BETUYMH (3@ uckitoueHueM 0003HAYeHUli KOHCMAaHMm,
ykazauHvix 8 eapuanme KUM, obo3nauenuti 6enuyuH, uUCnoib3yemvlx
8 ycnosuu 3a0ayu, U CMAHOAPMHBLIX  O0OO3HAYEHUl  BeJUYUH,
UCNONb3YEMbIX NPU HANUCAHUU (PUULECKUX 3AKOHOB),

I11) mpencraBieHsl HEOOXOAMMBbIE MaTeMaTHUYECKUE IMPEeoOpa3OBaHHMS
U pacué€Thl (IMOACTAHOBKA YMCIOBBIX JAHHBIX B KOHEUHYIO (opmyiy),
MPUBOJSIINE K TPABUIBHOMY YMCIOBOMY OTBETY (JIOIyCKAaETCs pelIeHUe
«I10 YacTsM» C MPOMEXKYTOYHBIMU BBIYMCIICHUSIMH );

IV) mpencraBneH nmpaBWIIbHBIA OTBET C YKa3aHUEM €IUHUIl U3MEPEHHUS
HMCKOMOM BEJIMYMHBI
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KpuTepumn oueHnBaHns 3agaHuin ¢ pa3BEpHYTbIM OTBETOM

[IpaBunbHO 3ammMcaHbl BCE HEOOXOAMMBIC TOJOXKEHHS TEOPHH,
¢u3NUecKrue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEACHBI HEOOXOJUMBbIE
npeoOpa3oBaHus, HO MMEETCS OJMH WM HECKOJIIBKO M3 CIEIYIOLIUX
HEJIOCTATKOB.

3amucu, COOTBETCTBYyMIIME NYyHKTY I, mpeicTaBieHbl HE B TOJHOM
00BEME UITH OTCYTCTBYIOT.

N (UJIN)
B pemeHnn wMeEIOTCA JMIIHUE 3allMCH, HE BXOJIAIIME B pEIICHHUE
(BO3MOXXHO, HEBEPHBIC), KOTOpbIE HE OTACJICHBl OT PEIICHUS
Y HE 3a4EPKHYTHI.

N (UJIN)
B HeoOXxoIuMBIX MaTeMaTHUYECKUX MPeoOpa30BaHMIX WIIM BHIYMCICHUSIX
JOMYIIEHBl OMMWOKK, W (WIM) B MaTEeMaTHYECKUX TMPeoOpa3oBaHUIX/
BBIYHUCIICHUSX MPOIYIICHBI JOTUYECKU BayKHBIE I11aru.

N (MJIN)
OtcyrctByer myHKT |V, wian B HEM gomyiieHa omuOKa (B TOM 4YHCTE
B 3aIlMCHU €IMHUL] U3MEPEHUsSI BEJINYMHBI)

2

[IpencraBiensl 3amucy, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOIIUX
CIIy4acB.
[IpencraBineHsl TONBKO TOJNOXKEHUS ©  (GOPMYIBI, BBIPAKAIONINE
¢bu3nYecKre 3aKOHbI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO U JOCTATOYHO
JUIS pellieHusl JaHHOW 3ajaud, 0e3 Kakux-Tu0o mpeoOpa3oBaHUil ¢ HX
HCIIOJb30BaHUEM, HAMPABJICHHBIX HA PELICHHE 3aJa4H.

nJn
B pemenun orcyrcrByer OJIHA u3 ucxonneix gopmyi, HeoOXxoaumas
JUIsl pelieHusl JaHHOW 3ajauyu (Wu YTBEpKICHHE, JieKalllee B OCHOBE
pelieHus), HO TPUCYTCTBYIOT JIOTMUECKH BEpHBIC TMpeoOpa3oBaHUs
¢ UMerouMMucs popmyiiaMu, HaIIpaBJICHHbIEC HA PEIICHHUE 3a/1a4H.

nJn
B OJIHOM u3 ncxomubix dhopmyI1, HEOOXOIUMBIX ISl PEIICHUS TaHHOU
3a/1au (WK B YTBEPKICHHUH, JISKAIIEM B OCHOBE PEIEHUs), AOIMyIIeHa
omuOKa, HO TMPUCYTCTBYIOT JIOTUYECKH BEpHbIE MpeoOpa3OBaHUs
C UMeIoIUMUCS (HopMyiaMu, HATPABJICHHBIC HA PEIICHNUE 3a/1a91

Bce cnydan penieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPUTEPHUSIM BBICTABJICHHS OIICHOK B 1, 2, 3 Gayuia

Maxcumanvuwiii 6ann

T'ogoBoii kypc noaroroBku Kk EI'D
TeserpamM-KaHaJ ¢ NOJE3HLIMU MATEPHATIAMHU
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-9/15)

I'opusoHTANIBHBIN IIPOBOISALINI CTEpPIKEHb
MPSIMOYTOJIBHOTO CCUCHUS IOCTYIIATEILHO
JIBUKETCA C YCKOPEHHEM BBEpPX IO TJIAJKOU
JTHADJIEKTPUUECKOU HAKJIOHHOM IJIOCKOCTH

B BEPTUKAIBHOM OJHOPOJHOM MArHUTHOM MOJIe
(cM. pucyHok). Ilo cTepxHIO MPOTEKAET TOK
| =4 A. Yron HakinoHa mnockoctd o =30°. OTHOLIEHHE MACChl CTEPKHS K €ro

JUTUHE %:0,1 Kr/M. Moayias uHayKiud marautHoro noiiss B =0,2 Ta. Kakoso

yckopeHue crepxkHsa? CrnemaiTe pPHUCYHOK C YKa3aHUEM CHWI, JCHCTBYIOIIMX
Ha CTEP>KEHb.

Bo3mo:xHOe penieHue

1. Ha pucyHke mokasaHbl CUJIbl, JEUCTBYIOIIUE HA CTEPKEHD
C TOKOM: X
— cuJia TsbKecTd MQ, HarpaBJeHHAs! BEPTUKAIBHO BHH3, —

a I,

=\

— CWJia pCaKIU OIIOPHBI N, HallpaBJICHHAs IICPIICHAUKYJIAPHO
K HAaKJIOHHOM IINTIOCKOCTH, 'mg

—

—cuna Amnepa F,, HampaBieHHash TOPU3OHTAIBHO BIIPARBO,

A
YTO BBITEKAET U3 ITPABUJIA JIEBOU PYKHU.

2. Monyns cunel Amnepa F, = IBL, Q)

rae L — nivHa cTepiKHs.
3. Cuctemy oTcu€ra, CBS3aHHYI0O C HAKJIOHHOW IUIOCKOCTBIO, CUHTAEM

VHEPLIHAATLHOM.
JIst perieHust 3a1a4 JIOCTaTOYHO 3aMucarh BTOPOit 3akoH HbIOTOHA B MIPOEKIIHUSX
Ha 0Ch X (CM. pHCYHOK): Ma =-mgsina+ IBLcosa, (2)
rJie M — Macca CTEPXKHS.
Orcrona:

L : 4.0,2 :
a, =IB|=|coso—gsina=——-c0830°-10-sin30°~ 1,9 m/c? (3)

m 0,1
Oreer: &, ~1,9 m/c?

KpuTepuu oneHMBAHUS BHINOJIHEHUS 321aAHUSI Basbl

[IpuBecHO MOMHOE PEIIEHUE, BKIIOYAOIIEE CACAYIOIINE JIEMCHTHI: 3

|) 3anwicanpl  TIOJIOKEHWUST ~ TeOpHH W (U3WICCKUE  3aKOHHI,
3aKOHOMEPHOCTH, INPUMEHEHHE KOTOPBIX HEO0OXOAMMO [UIsl pelIeHUs
3a/1a4¥ BEIOPAHHBIM CIIOCOOOM (B JIAHHOM CiIyuae: 8bipadsxiceHue OJisi CUbl
Amnepa, smopoii 3axon Hviomona, npasuno nesoti pyku);

I1) cnenan mpaBUJIBHBIA PUCYHOK C YyKa3aHHEM CHJI, JICHCTBYIOIIUX
Ha CTEP)KCHb;

I11) onrcanbl Bce BHOBb BBOJIMMBIE B PEIIEHUN OYKBEHHbIE 0003HAUEHUS
GU3NYEeCKUX BEIWYUH (3a UCKIIOYeHUeM O0003HAYeHUll KOHCMAaHM,
ykazanHvlx 8 sapuanme KUM, obosnauenuti eenuyuH, UCnoib3yemvlx

© 2023 depepansHas cnyxba no Haasopy B cepe 0b6pas3oBaHns U HayKu
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KpuTepumn oueHnBaHns 3agaHuin ¢ pa3BEpHYTbIM OTBETOM

8 ycnosuu 3a0ayu, U CMAHOAPMHBIX  0OO3HAYEHUU  GEeTUYUH,
UCNOIb3YeMbIX NPU HANUCAHUU PUBUYECKUX 3AKOHOB);

IV) npoBeieHbl  HEOOXOIUMBIE  MaTeMaTHYECKHE  IMPEOOpa3OBaHMUS
U pacy€Thl (IIOACTAaHOBKA YMCJIOBBIX IaHHBIX B KOHEUHYIO (GopMyIy),
IPUBOJAIINE K IPAaBUILHOMY YHCIOBOMY OTBETY (JOITyCKAEeTCs peLICHUE
«T10 YaCTsIM» C MPOMEXYTOYHBIMU BHIYMCIICHUSIMH );

V) npencraBieH NpaBWIBHBIM OTBET C YKa3aHUEM EIMHUI] H3MEpPEHHUS
VICKOMOW BEJIMYHUHBI

HpaBI/IJ'IBHO 3allMCaHbl  BCC HeO6XO,III/IMBIe IMOJIOKCHMAI  TCOPHH, 2
(1)I/I3I/I‘I€CKI/I€ 3aKOHBbI, 3aKOHOMCPHOCTH, W IIPOBCIACHLI H€O6XOI[I/IMBI€
HpeO6pa3OBaHI/I$I, HO HMCCTCA OJHMH WM HCECKOJIbKO H3 CICAYHOIIUX
HCIOCTAaTKOB.

3anucu, coorBercTBytomme mnyHkrtam Il w |ll, mpexacrasienst
HE B NIOJIHOM 00BEME MJIU OTCYTCTBYIOT.
N (MJIN)

B pemeHun WMEOTCS JMIIHUE 3alUCU, HE BXOJAIIWE B PEUICHUE
(BO3MOXHO, HEBEPHBIE), KOTOpbIE HE OTACJICHbl OT PEIICHUS
U HE 3a4YEPKHYTHI.

N (UJIN)
B HeoOxoauMbIX MaTeMaTHUYECKUX MPEoOpa30BaHUSAX WM BBIYMCICHUSIX
JOMYIIEHBl OMMUOKK, W (WIH) B MaTEeMaTHYECKUX TPeoOpa3oBaHUIX/
BBIYUCJICHUAX MPOMYIIEHBI JIOTUYECKH BaXKHBIE IIATH.

N (NJIN)
OtcyTrcTByeT myHKT V, wiau B HEM JomylieHa omuOka (B TOM YHCIE
B 3aIIMCH €IMHUI] U3BMEPEHUS BEJIIMUHUHBI)

[IpencraBiensl 3amnucy, COOTBETCTBYIOIIME OMAHOMY U3 CIEAYIOIIUX 1
CIIy4aes.
[IpencraBineHsl TONBKO TOJNOXKEHUS ©  (OPMYIJBI, BBIPAKAIONINE
(bu3nYecKre 3aKOHbBI, MPUMEHEHUE KOTOPBIX HEOOXOJIUMO ISl PEIICHHUS
JTAaHHOM 3a/1a4u, 0e3 KaKux-1u00 mpeoOpa3oBaHUM C UX UCIIOIb30BaHUEM,
HaIpaBJICHHBIX HA PEUICHUE 3a/1a4H.

nin
B pemennn orcyrcrByer OJJHA u3 ucxoansix (hopmysi, HEOOXoaumas
JUISl pelieHusl JaHHOM 3ajauyu (MU yTBEpPXKICHHE, JIeKallee B OCHOBE
pelieHus), HO TPUCYTCTBYIOT JIOTMUECKH BEpHBIC MPeoOpa3oBaHUs
¢ UMerouMucs GpopmyiiaMu, HaIIPaBJICHHbIEC HA PEIICHHUE 3a/1a4U.

nJn
B OJTHOM u3 ncxomHbIX dbopmy1, HEOOXOIUMBIX ISl PEIICHUS TaHHOU
3a/iaun (WK B YTBEPKICHUH, JISKAIIEM B OCHOBE PEIEHUs), AOIMyIIeHa
omuOKa, HO TMPUCYTCTBYIOT JIOTUUECKH BEpHbIE MpeoOpa3oBaHUs
C UMEIoIMMUCS (HopMyJiaMu, HATPABJICHHBIC HA PEIICHNUE 3a/1a91

Bce cnydan penieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYyKa3aHHBIM 0
KPUTEPUSIM BBICTABJICHUS OIEHOK B 1, 2, 3 Gayuta

Maxcumanvroiu 6ain 3

T'ogoBoii kypc noaroroBku Kk EI'D
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-11/15)

Mertannuueckasi IaCTUHA 00JIy4aeTcsli MOHOXPOMATUYECKUM JIEKTPOMArHUTHBIM
u3nydeHreM. Pabora BbIXo/a SJEKTPOHOB M3 JAHHOTO MeTauia paBHa 4,7 3B.
Bouieratomue W3 IUIACTHHBL  (POTORNIEKTPOHBI  MOMAJAlOT B OAHOPOJHOE

aneKTpuueckoe noje Hanpspk€HHocThio 100 B/M. Bextop Hanpssk€HHOCTH E nons
HaIpaBJICH K IJIACTUHE NEPIEHIUKYJISIPHO €€ MOBepXHOCTU. 3MepeHus nokasaiu,
YTO Ha paccTosHuu 20 CM OT IUIACTMHBI MaKCUMajbHas KUHETUYECKash SHEpPrus
dboTosnexkTpoHoB paBHa 21,9 3B. Onpenenure 4yacTOTy MaJaroNIero Ha TUIACTUHY
AIIEKTPOMArHUTHOTO U3 TyUYCHHUS.

Bo3mo:xHOe penieHue

1. CornacHo ypaBHeHMIO DHHINTeWHA sl poTordPerTa IHEPTHs MOTIoNaeMOro
dorona paBHa cymme paboThl BBIXOAAa (POTODJIEKTPOHA M3  MeTaia
Y MaKCUMAaJIbHOW KMHETHYECKOW SHEPTUH (POTOAIEKTPOHA:
2
hv=A+TW (1)
2
2. B snexTpudeckoM Moje Ha 3JEKTPOH JIEHCTBYET CUIla, HAIpaBJICHUE KOTOPOM
MPOTUBOIOJIOKHO HAIMpPABJICHUIO BEKTOpa HampspkEHHOCTH mojs.  [loaTomy
B HailleM ciydae (pPOTO3NIEeKTpOHBI OYAYT YCKOPSTHCS mosieM. B Touke m3MepeHus
UX MaKCUMaJbHas KUHETUYECKasi SHEPTus

2
mo
e=T0 | euU, 2)
2
rac U — Pa3HOCTDb IIOTCHIINAJIOB MCKOY IMOBCPXHOCTBIO IIJJAaCTHUHBI

Y SKBUIIOTEHIIMAIIBHON MOBEPXHOCTHIO Ha paccTossHuM L = 20 cM oT Heé.

3. [IOCKOIBKY TI0JIE OJHOPOAHOE M BEKTOp £ NepreHauKyIsapeH IACTUHE, TO
U =EL. 3)

Pemiast cuctemy ypauenuii (1), (2) u (3), Haxoaum:

hv =A+¢—-eEL=4,7+219-1-100:0,2=6,6 5B =6,6:1,6:10"° JIx.

6,6-16-10 Y Az

Orcrona: v = e — 1,6:10% I'w.
6,6-10 A=z N
Oter: v=1,6-10"T'1
KpuTepuu olleHUBAHMS BbINOJIHEHHS 3a1aHUS BaJuibl
I[IpuBEIEHO MOJIHOE PEIICHHUE, BKIIIOYAIOIIEE CIEAYIOUINE DIEMEHTHI: 3

I) 3amucaHbl  TONMOXKEHHST TEOPUU M (PU3UYECKHE  3aKOHHBI,
3aKOHOMEPHOCTH, INPUMEHEHHE KOTOPBIX HEOOXOAMMO [UIS pelIeHUs
3a/1a4¥ BEIOPAHHBIM CIIOCOOOM (B TAaHHOM Cily4ae: ghopmyaa OJisi SHepuu
¢omona, ypasnenue OIUHWIMENHA, C6A3b UBMEHEHUs KUHEeMUYEecKou
9Hepeuu 3JeKMpoHa U YCKOpAwuwjel pazHoCmu NOMeHYuanios, Cceia3b
PA3HOCIU NOMEHYUATLO8 C HANPAICEHHOCTBIO 0OHOPOOHO20 NOJIA);

I) onucanbl Bce BHOBH BBOJMMBIC B pEIICHUH OYKBEHHBIC 0003HAYCHUS
bu3NUecKuX BENMYUH (3@ UCKIIOUeHUeM O0003HA4YeHUull KOHCMAHM,
yKazauHuvlx 6 eapuanme KUM, o0603HaueHutl, ucnonv3yemvix 6 Yclosuu
3a0auy, U CMAHOGPMHBIX  0OO3HAYEHUL  GeTUYUH,  UCHOIb3YEeMbIX

© 2023 depepansHas cnyxba no Haasopy B cepe 0b6pas3oBaHns U HayKu
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ApU HANUCAHUU PUUYECKUX 3AKOHOB);

1) mpencraBneHsl HEOOXOIMMBIE MaTEMaTHYECKHE MpeoOpa3oBaHuUs
U pacué€Thl (IMOACTAHOBKA YMCIOBBIX JAHHBIX B KOHEUHYIO (popmyiy),
MPUBOJISIINE K TPABUIBHOMY YMCJIOBOMY OTBETY (IOITyCKaeTCs pelIeHUE
«T10 YacCTSAM» C IPOMEXKYTOYHBIMHU BBIUYMCIICHUSIMU);

IV) npencraBneH nmpaBWIIbHBIA OTBET C YKa3aHUEM E€IUHULl U3MEPEHHUS
VICKOMOW BEJTMYMHBI

[IpaBunbHO 3ammMcaHbl BCE HEOOXOAMMBIC TOJOXKEHHS TEOPHH, 2
dbuznyecKkue 3aKOHBI, 3aKOHOMEPHOCTH, W TIPOBEACHBI HEOOXOIUMBIC
npeoOpa3oBaHus, HO WMEETCS OIWH WM HECKOIbKO W3 CIEAYIOIINX
HEJ0CTaTKOB.

3anucu, COOTBETCTBYIoIIME MyHKTY II, mpeacTaBiieHbl HE B TOJHOM
00BEME UITH OTCYTCTBYIOT.

N (UJIN)
B pemeHun uMelOTCS JMIIHHUE 3alUCH, HE BXOJAIIME B pEUICHUE
(BO3MOXHO, HEBEpHBIC), KOTOpbIE HE OTACJICHBbI OT PEIICHUS
Y HE 3a4YEPKHYTHI.

N (UJIN)
B HeoOxoauMbIx MaTeMaTHUYECKUX MPeoOpa30BaHUSAX WM BBIYMCICHUSIX
JOMYIIEHBl OMMUOKK, W (WIH) B MaTEeMaTHYECKUX TPeoOpa3oBaHUIX/
BBIYHUCIICHUSAX MIPOIYIICHBI JOTUYECKU BayKHBIE IIary.

N (NJIN)
OtcyrctByer nyHKT |V, niam B HéM nmomymieHa ommoOka (B TOM YHUCIE
B 3aIIMCHU €JIMHUI] U3MEPEHUS BEJIMYUHBI)

IIpencraBiensl 3amuMcy, COOTBETCTBYIOIIME OMAHOMY U3 CIEAYIOIIUX 1
CIIy4acB.
[IpencraBineHsl TONBKO TOJNOXKEHUS ©  (OPMYJBI, BBIPAKAIONINE
¢bu3nYecKre 3aKOHbI, MPUMEHEHHE KOTOPBIX HEOOXOAUMO U JOCTATOYHO
JUIS pellieHusl JaHHOW 3ajaud, 0e3 Kakux-Tu0o mpeoOpa3oBaHUil ¢ HX
HCIIOJb30BaHUEM, HAMPABJICHHBIX HA PELICHUE 3aJauH.

N
B pemennn orcyrcrByer OJJHA u3 ucxoansix (hopmysi, HEOOXoaumas
JUIsl pellieHusl JaHHOM 3ajauyu (WU YTBEpPKICHHE, JieKalllee B OCHOBE
pelieHus), HO TPUCYTCTBYIOT JIOTMUECKH BEpHBIC TMpeoOpa3oBaHUs
¢ UMerouMucs GpopmyiiaMu, HaIIpaBJICHHbIEC HA PEIICHNUE 3a/1a4H.

NI
B OJTHOM u3 ncxomHbIX dbopMyI, HEOOXOAMMBIX JIsSI PEIICHUS TaHHON
3a/1auu (WM B YTBEPKICHHUH, JISKAIIEM B OCHOBE PEIEHUs), AOIMyIIeHa
omuOKa, HO TMPUCYTCTBYIOT JIOTUYECKH BEpHbIE MpeoOpa3oBaHUs
C UMEIoIUMUCS (HopMyJiaMu, HATPABJICHHBIC HA PEIICHHUE 3a/1a91

Bce cnydan penieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYyKa3aHHBIM 0
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gayia

Maxkcumanvroiu 6ain 3

T'ogoBoii kypc noaroroBku Kk EI'D
TeserpamM-KaHaJ ¢ NOJE3HLIMU MATEPHATIAMHU
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-13/15)
Humuaap maccod M = 1kr u paguycom R = 20 cwm, \
Ha KOTOPHIM HAMOTaHA HEpPACTsHKMMash HEBECOMAash HUTh,
MOJOKUIM HAa HAKJIOHHYK IIJIOCKOCTh, a KOHEI[ HUTHU
MPUKPENWIN K BEPTUKAIbHOM cTeHKE. HuTh HE CKOJIB3UT

o UWIMHAPY, MapajUielibHA  HAKIOHHOM  IUIOCKOCTH &
W NOEpHeHAMKYJIApHA OCH  MWIKMHApa  (CM. PUCYHOK).
Koapdunment tpenus mexay HUIMHAPOM M IiockocThio w = 0,5. Tlpu xakom
MaKCMMaJIbHOM yIJIE HaKJIOHA IUIOCKOCTH K TOPU30HTY O IWIMHAP Oynaer
HaXOJUThCS B paBHOBecHU? CraenaiTe cCXeMaTHUECKUM PUCYHOK C YKa3aHUEM CHII,
JNEUCTBYIONIMX HA LIWJIUHIP.

O6ocHy#TEe TPUMEHUMOCTh 3aKOHOB, UCITOJIB3YEMBIX JIJIs PELICHUS 3aja4Hu.

Bo3moskHOe pelienune

Ob6ocHoBaHMe

1. PaccmoTpuM 3agauy B CUCTEME OTCUETA, CBSI3aHHOU ¢ 3emién. byneM cuutarth
3Ty cucteMmy orcuéra naepruanbHoit (MCO).

2. OnuceiBaeM IIWIIMHIP MOJENbI0 TBEpAOro Ttena (dopMa W pasMmepbl Tena
HEU3MEHHBI, PACCTOSHUE MEXIy JIOObIMH JBYMsl TOYKaMHU Teja OCTaETcs
HEM3MEHHBIM).

3. [TockonpKy TENO HE JBMKETCS MOCTYIATEIhbHO, TO BEKTOpHAs CyMMa CHII,
NEHUCTBYIOLIMX Ha TEJO, PaBHA HYJIIO.

4. TlockonbKy Tello HE Bpalllaercs, TO ajlreOpanyeckass cymMmMa MOMEHTOB CHII
OTHOCHUTEJIBHO OCH, MPOXOJAIIEH MEPIEHAUKYIISIPHO PUCYHKY Yepe3 LIEHTpP, paBHA
HYJIIO.

Pemienne
l. Ha uwmnuHOp HAEWCTBYIOT YEThIPE CHWIIBL: CHJIA
TSDKECTH M{, HOpMalibHash COCTABJISAIONIAS CHJIBI

PCaKn OIIOPLI N , CHJIa HATAXKCHHSI HUTHU T u cuia

Tpeuust  F . 3ammmieM  ycioBus — paBHOBECHs

uunuHapa. Bropoitl 3akoH HproToHa B IpOeKIusax Ha
ocl uWHepuuadbHOM cuctembl orcuéra Oxy umeer
BU/I:

Ox:0=mgsina—-T -F_; (1)
Oy:0=N-mgcosa. 2

2. 3anuiieM ypaBHEHHE MOMEHTOB CHJI OTHOCHTEIBHO OCH, MPOXOASIICH uepes
TOUKy O1 NEPIEHIUKYISIPHO IUIOCKOCTH pucyHKa. O, — neHTp nuiamHapa (Iiedu

CHJI PEaKI[UK OMOPbI U TSHKECTH PaBHBI HYJIIO, @ CHJI TPECHHS U HATSKEHUS HUTH —
panuycy nuinHapa R):
T-R-F_,-R=0,orkyna T =F,_. 3)

© 2023 depepansHas cnyxba no Haasopy B cepe 0b6pas3oBaHns U HayKu m
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3. IlockonpKy B 3ajaye CHpAIIMBAIOT BEIMYMHY MAKCUMAaJIbHOIO yTJia HAKJIOHA
MJIOCKOCTH, PACCMOTPUM MaKCHUMAaJIbHOE 3HAYEHUE MOJYJISI CUJIbI TPEHUs TMOKOS,
KOTOpasi paBHa CHWJIE CYXOro TPEHHUS CKOJbXeHHUs. J[JI1 Moayss CHJIBl CyXOTo
TPEHUS CKOJBKCHUS 3aIHIICM:

F.,, =uN =pmgcosa. 4

4. W3 dopmy (1)—(4) momyqaem: mgsina =2F =2pmgcosa.

OxoHuarenbHO moayunM: tgo =2u=2-0,5 = 1, creposarensHo, o . = 45°.

Orser: o, = 45°

Kpurtepuu ouneHnBanusi BbINOJHEHHUS 3aJaHUS | Bbasabl
Kpumepuii 1
Bepno 000CHOBaHa  BO3MOXXHOCTb  MCIIOJIb30BaHHUS ~ 3aKOHOB 1

(3akoHomepHocTeil). B nannom cnydae: gvibop UCO, modenvs meépoozo
mea, Yclosus pagHogecusi mgépoo2o meid

B 06ocHOBaHMH OTCYTCTBYET OAMH HJIA HECKOJIBKO U3 DJIEMEHTOB. 0
nim

B oGocHoBaHMM nomylieHa OnmokKa.
niim

O60CHOBaHNE OTCYTCTBYET

Kpumepuii 2

|) 3amucanbl  TMOJOXKEHHUS ~ TEOpHMH M (U3WYECKHUE  3aKOHBI, 3

3aKOHOMEPHOCTH, MPUMEHEHHE KOTOPHIX HEOOXOAMMO JUIsl PEIICHUS
3aJlayd  BBIOpaHHBIM CHOCOOOM (B JAHHOM CIIy4ae: 6mopou 3aKOH
Hviomona, ypasnenue momenmog cun, gopmyna 015 MAKCUMATLHO20
SHAYEHUsI CUbL MPEeHUst NOKO51),

I) cnenan prCyHOK ¢ yKa3aHHEM CWII, ICHCTBYIOIIMX Ha TEJIO;

[11) onrcanbl Bce BHOBb BBOJHMMBIC B PEIICHHH OYKBEHHBIC 0003HAYCHMS
dusnveckux BedWYUH (32 uckmouenueMm 0003HAUEHUl KOHCMAHM,
ykazannvlx 6 eapuanme KHUM, obosnauenuti eenuyum, ucnoib3yemvlx
8 ycnosuu  3a0ayu, U  CMAHOAPMHBIX  0003HAYEeHUU  GelUYUH,
UCNONb3YEMbIX NPU HANUCAHUU (PUULECKUX 3AKOHOB);

IV) npencraBneHsl HEOOXOAMMEBIE MaTeMaTHYECKUE IPEOOpa3OBaHMUS
U pacuéThl (TOJICTAaHOBKA YHCIIOBBIX JIaHHBIX B KOHEUHYIO (Qopmyiy),
MIPUBOJISIIHNE K TPABUIILHOMY YHCIIOBOMY OTBETY (JIOIyCKaeTCsl pelicHue
«I10 9acTAMY C MPOMEKYTOYHBIMUA BBIYUCIICHUSIMH ),

V) npencTaBieH MPaBWILHBIM OTBET C yKa3aHWEM CIHHHUIl U3MEPCHHSI
(buU3HYECKOM BEIMYUHBI

[IpaBunbHO 3amMcaHbl BCE HEOOXOAMMbBIE TOJOXKEHHS TEOpHH, 2
¢busnyeckue 3aKOHBI, 3aKOHOMEPHOCTH, M TPOBEACHBI HEOOXOIUMBIE
npeoOpa3oBaHus, HO HMEETCS OIUH WM HECKOJbKO W3 CIEAYIOLIUX
HEJ0CTaTKOB.

3anucu, coorBercTBytomne nyHkram Il wmm I, npeacraBnenst
HE B MOJHOM 00BEME MU OTCYTCTBYIOT.

T'ogoBoii kypc noaroroBku Kk EI'D
TeserpamM-KaHaJ ¢ NOJE3HLIMU MATEPHATIAMHU



https://www.fizikaal.ru/godovoy-kurs-podgotovki-k-ege-po-fizike
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EQWHBIN rocygapCcTBEHHbIN aK3aMeH DOUBNKA (319-15/15)

U (MJIN)
B pemeHun MMEIOTCS JIMIIHME 3allMCH, HE BXOJAILIUE B pEIICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpbIE HE OTIEIEHbl OT pEeUIeHUs
Y HE 3a4EPKHYTHI.

" (MJIN)
B HeoO0X0auMbIX MaTeMaTHYeCKUX NMpeoOpa30BaHUAX WM BBIUYMCICHUSX
JOMYIIEeHbl OWMOKK, U (WIM) B MaTEeMaTHMYECKUX MpeoOpazoBaHUSIX/
BBIYMCIICHUSIX ITPOITYLIEHBI IOTHYECKH BaKHBIE IIArH.

N (UJIN)
OtcyrcTByeT myHKT V, wiau B HEM JjomylieHa omuOka (B TOM 4YHCIIE
B 3aMMCH €IMHHIL] U3MEPEHUS BEJIUYHHBI)

[IpencraBiaeHsl 3amucy, COOTBETCTBYIOLIME OJHOMY U3 CIEAYIOLIUX 1
CJIy4aes.
[IpencraBieHsl TONBKO TMOJIOKEHHSA U (OpPMyINbI, BbIpa)karoniue
¢u3nyeckue 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO AJIs pEIICHUs
JaHHOM 3ajaul, 6€3 KaKux-1m00 MpeoOdpa3oBaHuil C UX UCIOIb30BAaHUEM,
HaIlpaBJIEHHBIX Ha PEILICHUE 3a/1a4u.

NI
B pewenun orcyrcrsyer OJJHA u3 ucxomgHsix ¢opMmys, HeoOXoaumast
JUIsL pellieHHs] AaHHOW 3ajauu (WIM YTBEpPXKACHHUE, JIEKAILEEe B OCHOBE
pelIeHus), HO TPHUCYTCTBYIOT JIOTHUECKH BEPHBIE NPeoOpa3oBaHUs
¢ UMerIIUMuUcs (GopMyJiaMu, HalpaBJICHHbIE HA PELICHHUE 3a/1a4uH.

NI
B OJTHOM n3 ncxomausix (popMys, HEOOXOUMBIX IS PEIIeHHs JaHHOI
3ajauM (WIM B YTBEPXKACHUH, JIEKAILIEM B OCHOBE PELIEHUS ), JOMyIIeHA
omnOKa, HO MPUCYTCTBYIOT JIOTMYECKH BEpHbIE NpeoOpa3oBaHUs
C UMEIUMUCS (popMyJlaMu, HAIPABJICHHbIEC HA PEILICHUE 3a1a4U

Bce cnydan penieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYyKa3aHHBIM 0
KPUTEPUSIM BBICTABJICHUS OIEHOK B 1, 2, 3 Gayuta

Maxcumanvroiu 6ain 4
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