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Enunblii rocynapcrBennblii 3x3amen no ®U3NKE

IosicHeHHsI K AeMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
u3MepuTeabLHbIX MaTepuaioB 2014 rona no ®U3UKE

IIpy O3HaKOMJIEHMH C JE€MOHCTPAMOHHBIM BapHaHTOM KOHTPOJBHBIX
M3MepUTENbHBIX MarepuanoB 2014 r. cieayeT WMeTh B BUIY, YTO 3aJaHus,
BKIIIOUEHHBIC B JEMOHCTPAIIMOHHBIA BapHaHT, HE OTPAXKAIOT BCEX BOMPOCOB
COJIepKaHus, KOTOpbIe OYIYT MPOBEPATHLCS C oMolibio BapuanToB KIIM B 2014 r.
[MonHbI TEepedeHs BONIPOCOB, KOTOPHIE MOTYT KOHTPOJHPOBATHCS HA E€IUHOM
roCyIapcTBeHHOM dk3ameHe 2014 T., mpuBeAéH B KOIU(PHKATOPE 3IEMEHTOB
comepkaHUsT W TPeOOBAaHUSIX K  YPOBHIO  MOJATOTOBKH  BBIMYCKHUKOB
o0mieo0pazoBaTeNbHBIX  yupexaeHud aast mpoBenenus B 2014 1. exmHOrO
rOCYIapCTBEHHOTO YK3aMeHa M0 (PHU3HKE.

HaznaueHue JEMOHCTPAIIMOHHOTO BapHaHTa 3aKII0YaeTCs B TOM, YTOOBI
JIaTh BO3MOXHOCTh JIIOOOMYy y4acTHUKY EI'D u mmpoxoil o0OIeCTBEHHOCTH
COCTaBHTH IpeCTaBIeHHe O CTpyKType Oyaymux KM, xonnuectBe 3agannii, 00
ux (Gopme, ypOBHE CIOXKHOCTH. I[IpUBENEHHbIE KPUTEPUHM OLEHKH BBITOIHEHUS
3aJaHuil ¢ pPa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B JTOT BAapHaHT, MAAIOT
MpeacTaBIeHHe 0 TPeOOBAHUAX K MOJTHOTE U MPABUILHOCTH 3aIMCH PAa3BEPHYTOTO
OTBETA.

OTH CBEJICHUS TIO3BOJIAT BBIITYCKHUKAM BBIPA0OTATh CTPATETHUIO OATOTOBKH
u coaun EI'D.
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JeMoOHCTpaMOHHBII BAPUAHT Koncmanmot
KOHTPOJILHBLIX H3MEPUTENbHBIX MATEPHATIOB YHCIIO U n=3,14
AJ1s1 nposefeHus B 2014 rogy e1MHOro rocyiapcTBeHHOr0 IK3aMeHa YCKOpEHHE CBOOOJHOTO Ia/IeHus Ha 3emie g=10m/c?
no PUBUKE rpaBUTALMOHHAS IOCTOSIHHAS G= 6,7-10711 H-m%/xr?
YHUBEpCaJIbHAs Ia30Basi IOCTOSTHHAS R =18,31 Ix/(monbK)
nocTosiHHas bonbiMana k=1,3810"2 Jix/K
MHCTPYKIUMS [0 BHINOJIHEHHIO PadoThI TIOCTOSHHAS ABOrazipo Na=6 18023 vos !
CKOPOCTb CBETa B BaKyyMe c=3-10"m/c
Jis  BBIMOMHEHUS HK3aMEHAIMOHHOM paboThl 1Mo (U3MKE OTBOIAMTCS K0>((ULHEHT MPOTOPIHORATEHOCTH B 3aKkoHe Kynona k= = 9-10° H-MmY/K
235 munyT. PaboTa cocTouT U3 3 yactel, BKIIOYAONUX B ceOs 35 3a1aHuil. 4mg,
Yacte 1 comepxur 21 3amanme (A1-A21). K xaxaomy 3amaHuio naércs MOJTYJIb 3apsiJia AJICKTPOHA (JIEMEHTAPHBII _ 1o
YeThIpe BapUaHTa OTBETA, U3 KOTOPBIX TOJBKO OJHMH MPABUIILHBIN. BJNEKTPUIECKHH 3apsii) e=1610"Kn
Yacth 2 coaepuT 4 3amanus (B1-B4), Ha koTopble Hajo AaTh KPaTKHUi nocrosiHas [lnanka h=6,610" Iixc
OTBET B BUJIC MTOCIIEA0BATEIILHOCTH LU PP. Coomnouienue mexcoy paznuuHblMu eOUHUYAMU
Yacts 3 comepxur 10 3amaa: A22—A25 ¢ BEIOOPOM OZHOTO BEPHOTO OTBETA TeMIeparypa 0K=-273°C
n C1-C6, nis KOTOpbIX TpeOyeTcs JaTh pa3BEPHYTHIE PEILICHUS. aTOMHasl CIMHULA MaCChI laem. =1,66-107 kr
Ilpy BBIYMCICHUSAX pa3pelIacTCsi HCIOIb30BaTh HENPOrPaMMUDPYEMBbIi 1 aTomHas exMHMI@ MAacChl OKBUBaeHTHA  931,5 MaB
KaJIbKYJISTOP. 1 3IEKTPOHBONBET 1sB=1,610" Jx
Bce Onanku EI'D 3anonHsAioTCs SpKUMU 4EpHBIMU YepHMIaMu. JlomyckaeTcs Macca wacmuy
HCIIOJIb30BaHUE TeJIEBOM, KANWJUIIPHOM WU IEPhEBOU pyUeK. 3JIEKTPOHA 9,1-10’3 kr ~ 5,5-104 a.e.M.
[Ipu BeimonHenun 3amaHuil Bel MokeTe TMOJIB30BATHCA UYEPHOBUKOM. IPOTOHA 1,673-10% kr ~ 1,007 a.e.m.
Obpamaem Bame BHMManWe Ha TO, 4YTO 3alUCH B YEPHOBHKE HE OyIyT HEHTpOHA 1,675:10%" kr ~ 1,008 a.e.m.
YYHUTHIBATHCS IPU OLICHUBAHUM PabOTHI. ITnomnocmo IIOJICOJIHEYHOI'0 Maciia 900 /s’
CoBeTyeM BBINOJHATE 3aaHHUA B TOM NOPSAKE, B KOTOPOM OHM JaHbl. J{is BOJBI 1000 xr/n’ ATIOMHUHUS 2700 xr/v’
SKOHOMHUU BPEMEHHU INIPOILyCKaiTe 3a1aHue, KOTOPOE HE YAaETcs BBIIOIHUTH CPasy, npeBecunsl (cocHa) 400 Kkr/m’ Keresa 7800 kr/m’
U NepexoJuTe K cleayroleMy. Eciu mocnie BBINONHEHHS Bcel paboTel y Bac KepocHHa 800 kr/n’ pTyTH 13 600 kr/v’
ocTaHeTcs BpeMsi, Bbl cMOXkeTe BEpHYThCs K IPOIYILIEHHBIM 3aJaHUSM. Yoenvnaa mennoémxocmo
Bambl, nonmyuenHole Bamu 3a BBINOJIHEHHbIE 3alaHUs, CYMMHPYIOTCS. Bombl  4,2:10° JI/(xr-K) amomung 900 JIx/(xr-K)
IMocrapaifTech BBIMONHUTH KaKk MOXXHO OOJIBINE 3aJaHU M HaOpaTh HanOoIblIce Jb/a 2,1-10° Ji/(kr-K) Menu 380 Tx/(kr-K)
KOJIMYECTBO OAJIOB. Kenesa 460 JTx/(xr-K) 4yryHa 500 JIx/(xr-K)
CBHUHIIA 130 JIx/(xr-K)
Kenaem ycnexa! Yoenvnan mennoma
napooOpa3oBaHUs BOIbI 2,3-10° JIx/xr
Hwoxe npuBeeHBI CIIPaBOYHbIC JaHHBIE, KOTOPhIE MOTYT MOHATO0UTHCS Bam TUTABJICHHUS] CBUHIIA 2,5-10" x/kr
MIPH BBITIOJTHEHUU PaOOTHI. TUTaBJIEHUS JIBA 3,31 0’ Jx/xr
Hopmansuuie ycnogua:  naBieHue 10° Ia, temneparypa 0 °C
I[CCSITI/I‘IHBIC MPUCTAaBKH
Monsapnas macca
Haumeno- | O6osnauenue | MHoxutens | Hanmmeno- | O6o3nauenue | MHOXHTENb a3ora 28107 Kr/mMoib reius 4107  kr/mMomb
BaHUe BaHUe aprosa 40-107 xr/momb KHCIIOpoaa 32107 xr/moub
rura T 10° CaHTH c 1072 BOJIOpPOZA 2107 kr/mMois JINTHS 6-10° xr/momb
Mera M 10° MIUDTH M 1073 BO3/yXa 29.107 kr/monn HEOHa 20-107° kr/mMomb
KO K 10° MHKPO MK 10°° BOJBI 18:107 kr/monn YIJIEKHCIIOTO rasa 44.107  xr/monb
reKTO r 10 HaHO H 10
i (S00% I 107! IMMKO 1 1072
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Yacrtp 1

Ilpu evinonnenuu 3aoanuii wacmu 1 6 onanke omeemos Ne 1 noo Homepom
evinonnaemozo Bamu 3aoanus (A1-A21) nocmaevme 3HaAK «X» 6 Klemouke,
HOMEpP KOmopoil coomeemcmeyenm Homepy 6blopannozo Bamu omeema.

Ha pucyHke mpeacTaBieH Tpaduk 3aBUCHMOCTH D, M/Ch
MOJYJIsl CKOPOCTH U aBTOMOOMJISL OT BPEMEHH f. 10
Omnpenenute mo TpaduKy IIyTh, IPOHICHHBII
aBTOMOOMIIEM B HHTepBasie BpeMeHH oT 0 1m0

30c.

1) 50m

10 20 30 40 50 ¢

2) 100 m 3) 200 ™ 4) 250 m

ABTOMO6MITE Maccoii 10° Kr IBMKETCS ¢ MOCTOSHHOM 1O MOZYJIIO CKOPOCTBIO IO
BBIITyKJIOMY MOCTY. ABTOMOOWIIb JIGHCTBYET HA MOCT B BEpXHEH €ro TOUKE C CHIION
F=9000 H. Cuna, ¢c KOTOpOli MOCT JIeiiCTBYET Ha aBTOMOOWJIb, paBHA

1) 9000 H u HanpaBiieHa BEPTHKAIBHO BBEPX
2) 9000 H u nanpaBieHna BepTUKAJIbHO BHU3

3) 19000 H n HanpaBneHa BepTUKAIEHO BHU3
4) 1000 H n HanpaBieHa BepTUKAIBFHO BBEPX

JIBe 3Be31bl OAMHAKOBOM Macchl 7 HPUTSATUBAIOTCA APYr K JIpyry € CHIIAMH,
paBHBIMU IO MoAymo F. UeMy paBeH MOAYJb CUJ NPUTSIKEHUS MEXIY IPYTMMHU
JIBYMsI 3BE31aMH, €CIIH PACCTOSHHIE MEXKIY HX [IEHTPaMH TaKoe XKe, Kak U B IIEPBOM
Clly4ae, a Macchl 3BE€311 paBHBL 3m U 4m?

1) 7F 2) 9F 3) 12F 4) 16F

JlerkoBOii aBTOMOOWJIb W TPY30BHK JIBIDKYTCA CO cKopocTsmu v = 108 km/4
U »,= 54 kM/u coorBercTBeHHO. MX Maccel coorBercTBeHHO m; = 1000 kr
u my = 3000 kr. Ha ckoJbKO UMIYJIbC TPY30BHKA OOJIBIIE UMITYJIbCA JIETKOBOTO
aBTOMOOMIIS?

1) ma 15 000 kr-m/c
2) ua 45 000 kr-m/c
3) na 30 000 kr-M/c
4) na 60 000 kr-m/c
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HckyccTBEHHBI  CIyTHUK — oOpamaercs BOKpYr 3eMild 10 BBITSHYTOH
AJUTUNTHYECKOW opOuTe. BpiOepure BepHOE YTBEPXKACHHE O MOTEHIMATBLHOU
SHEPruy U IOJIHOU MEXAHUYECKOU 3HEPIUU CIIyTHUKA.

1) ToreHunanpHasi W TOJNHAs MeEXaHWYECKas OHHEPrUsl CIYTHHKA JOCTUTAIOT
MaKCHMaJbHBIX 3HAYEHUH B TOYKE MAKCHUMAJIBHOIO yJAI€HUS OT 3€MIIH.

2) ToreHumanbHas W TONHAs MeXaHWYeCKas ODHEPrHsl CIYTHHKA JJIOCTUTAIOT
MaKCHMaJbHBIX 3HAYEHUH B TOYKE MUHUMAIBHOTO YAAJIEHHS OT 3EMIIN.

3) IMoreHumanpHas SHEPTHs IOCTHTaeT MaKCUMAajlbHOTO 3HAUCHHS B TOYKE
MaKCHUMaJbHOTO yJAJEeHUs OT 3eMJIM, IIOJHas MEXaHW4YecKass JHEeprus
CIIyTHUKA HEM3MEHHA.

4) IloreHuuanbHas HHEPrusi IOCTUraeT MAaKCHUMAJbHOIO 3HAYEHUS B TOUKE
MUHHMAJIBHOTO yOaleHUsl OT 3eMJIH, TTOJHass MeXaHHuecKast SHEPTUsl CIyTHUKA
HEU3MEHHa.

MaremaTnieckuii MasTHHK C TepHomoM Koiebanwit 7T
OTKJIOHWJIA Ha HEOOJIBIION Yroll OT IOJIOXKCHUS DPaBHOBECHS
U OTHYCTWIM C HayaJlbHOM CKOpPOCTBIO, pAaBHOM HYIIO
(cM. pucyHOK). Uepes kakoe BpeMs IMOCIe 3TOT0 MOTCHIHAIbHAS
SHEPryusl MAsITHUKA B MIEPBBIA pa3 BHOBb JOCTHTHET MaKCUMyMa?
ConpoTHuBIIEHHEM BO3/yXa IpeHeOpeyb.

1 1 1
) T 2) =T 3)) =T 4) =T
) ) 3 ) 3 ) 3
Yactuupl raza HaxoAATCSA B CPEeIHEM Ha TaKMX PACCTOSHHUAX JAPYT OT Apyra, Ipu
KOTOPBIX CHJIBI IPUTSDKEHHS MEKITY HUMH HE3HAYUTENbHBL. DTO OOBSICHSIET

1) OoJIBIIYIO0 CKOPOCTh YacTHI] Ta3a

2) 3Ha4YCHHWE CKOPOCTH 3BYKa B rase

3) pacmpocTpaHEHHUE B Ta3e 3ByKOBBIX BOJIH

4) cHocoOHOCTB ra3oB K HEOTPaHHYCHHOMY PACIIHPCHUIO

[Ipu nepeBone uaeaNbHOrO Tra3a M3 COCTOSHUS |
B COCTOSHME 2 KOHLEHTpaluss MOJIEKY]l 7
HPOMOPIUOHANEHA JABICHAI0 p (CM. PUCYHOK).
Macca rasa B npouecce 0CTaéTcsi IOCTOSHHOM.
YTBepxaaercs, 4To B JaHHOM IIpoLiecce

A. TNIOTHOCTH 'a3a BO3pacTaer. 4
B. npoucxoauT H30TepMUYECKOE PACIIUPEHHE ra3a. . -
W3 aTuX yTBEpKICHUN 0 P

1y 1

1) BepHO TONBKO A

2) BepHO TONBKO b

3) o0a yTBepKICHUS BEPHEI
4) o00a yTBep:KICHHUS HEBEPHBI
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B kanmopumetp ¢ X0101HOM BOAON MOTPY3UIU aTIOMUHUEBBIN [HJIMHIP, HATPETHINA
n0 100 °C. B pesynbraTe B KanopuMeTpe ycraHouiack Temueparypa 30 °C. Ecnu
BMECTO AJIOMHMHHUEBOIO LMJIMHApA OIYCTUTh B KaJOPHUMETP MEIHBIA LMIMHAP
Takoi ke Mmaccel mpu Temmeparype 100 °C, To KOHEYHas TemImeparypa B
Kajopumerpe Oyzaer

1) mmxe 30 °C

2) Beime 30 °C

3) 30°C

4) 3aBHCETh OT OTHOUICHHS MacChl BOJbl M LWIMHIPOB M B JAHHOM Cllyyae He
noaIaéTCsl HUKAKOM OIICHKE

Ha pucynke npuBenéH LMK, OCYIIECTBISEMBIN
C OJHHUM MOJIEM WuacajdbHOro rasa. Ecom U —
BHYTpEHHssI dHeprusi raza, A — pabora, A B
coBepuiaemass TrazoM, () — CcoOOmEHHOE Trazy
KOJIMYECTBO TEIUIOTHI, TO ycnoBusi AU >0, 4>0,
O >0 BBINOJIHAIOTCSA COBMECTHO HA y4acTKe Diw 0

4 )

1) 4B 2) BC 3) CD 4) DA

Ha pucynke wu300pakeHbl [Ba OJUHAKOBBIX - +
JIEKTPOMETpA, ILIaphl KOTOPBIX MMEIOT 3apsizibl
MPOTHUBOTIONIOKHBIX 3HAKOB. Ecnmm wx mapsl

COCIMHUTh HPOBOJIOKOH, TO MHOKA3aHUS OOOMX 3 3
2

3IIEKTPOMETPOB 2) )
A b

1) He uzMeHsTCA

2) CTaHyT paBHEIMH |
3) cTaHyT paBHBIMH 2
4) cranyT paBHBIMH 0

[1aTh OOMHAKOBBIX PE3MCTOPOB C cOMpoTHBIeHWEM +=1 OM coennHEHbBI
B DJIEKTPUYECKYIO IIeTb, CX€Ma KOTOpOW IpencTaBieHa Ha pucyHke. [lo ydacTky
AB unér tok I =4 A. Kakoe HanpspkeHHe TOKa3bIBACT HCATIbHBIA BOJBTMETP?

Q-

1) 3B 2) 5B 3) 6B 4) 7B
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B mexoropoil o0macTH MPOCTPAHCTBA CO3JaHO OJHOPOIHOE MATHUTHOE IOJIe
(cm. pucyHOK). KBampaTHast MeTammdeckast paMKa IBIKETCS depe3 TPaHuIly 3TOH
0051aCTH ¢ MOCTOSIHHOW CKOPOCTBIO U, HAaIPaBJIeHHON BJOJb IUIOCKOCTH PaMKH

U TEpPHEeHAUKYIIPHO BEKTOPY MAarHUTHOW HWHIYKLUHU B. DJC WHIYKLWH,
reHepupyeMasi IIPH STOM B paMke, paBHa .

OfoJoNoNo
O ONONO
OFT e e
auNONONO
OfoNoY:0N0

. %
Kakoti craner DJIC, ecnu pamka OyJIeT JBUTAaThCS CO CKOPOCTHIO y ?

2) & 3) 2& 4) 4&

Kak n3MeHuTCs 4acToTa CBOOOAHBIX 3NEKTPOMATHUTHBIX KONeOaHW B KOHTYpeE,
€CII BO3MYLIHBIM NPOMEKYTOK MEXIy ILUIACTUHAMU KOHJEHCATOpa 3aIllOJIHUTh
JUBIEKTPUKOM C AUIEKTPUUECKON IIPOHUIIAEMOCTBIO € =37

l) YMCHBIIUTCA B \/g pasa

2) YBEJMYHUTCS B 3 pasa
3) ysemuuuTcs B 3 pasa
4) yMeHbIIUTCA B 3 pasa

CTrexnsHHYI0 JHH3Y (IOKa3aTelb MPEIOMIICHUS CTEKIA Herexna = 1,94),
NOKa3aHHYI0 Ha PUCYHKE, IEPEHECIM U3 BO3MYXa (Mposmyxa = 1) B BOAY
(Mpoms = 1,33). Kak wm3menwmnmch mpu 3ToM (POKYCHOE pAcCTOSIHUE H
onTHYECKast CHJIa JINH3BI?

1) ®okycHOE pacCTOSIHUE YMCHBIIUIOCH, ONTHYCCKAs CHIa YBEIHYHIACH.
2) ®OKyCHOE PacCTOsIHUE YBEIUYUIIOCh, ONTUYECKAsk CHIa YMEHbBIIHIACH.
3) ®oxycHOE pacCcTOSIHHE U ONTHYECKAs CHJIA YBEIHYUIUCH.

4) ®okycHOE pacCTOSIHUE M ONTUYECKAs CHiIa YMECHBIIHIIUCH.

ITydox cBeTa mnagaeT Ha COOMpAIONIYI0 JIMH3Y TapaiienbHO €€ TIIIaBHOM
ONITUYECKOW OCH Ha PacCTOSHHUM /A OT 3Tol ocH. JInH3a HaXOmUTCs B BakyyMme, e€
¢okycHOe paccTostHHE paBHO F. C KaKOH CKOPOCTBIO PacIpoCTpaHSeTCs CBET 3a
JH301? CKOPOCTh CBETa OT HEMOABUKHOIO UCTOUHMKA B BAKyyM€ PaBHa C.

0 cJ(F;Jth) 2) % 3 e 4 Fc

F+ h
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B onbitax mo ¢ortodddexry B3sM MIACTHHY M3 MeTaia ¢ paboTod BbIXOJa
5,4-10’19 JIx 1 cramu ocBemarh €€ CBETOM YacTOTOM 3-10" I'n. 3arem uactoTy
CBETa YBEIMYMJIM B 2 pa3a, OMHOBPEMEHHO YBENM4YWB B 1,5 pa3a 4yucio GpoToHOB,
NajaroIyX Ha miaactuHy 3a 1 c. Ilpu 3ToM MakcuManbHasi KHHETUYECKasi SHEPrust
(hOTORIIEKTPOHOB

1) yBenuumnacsk B 1,5 paza

2) yBenuuuiack B 2 pasza

3) yBenuumiack B 3 pasza

4) He ompezereHa, Tak kak GoTodddekra He OymeT

CxeMa HU3MIUX OHEPIrCTUICCKUX ypOBHCIjl aToMa HUMEECT BUNI,

n300paXEHHBIA HAa pPUCYHKE. B HayanbHBII MOMEHT BPEMEHH OHE’ oB
aToM HAXOAMTCS B COCTOSHMH ¢ dHepruein E®. Cormaco oo
nocrynaram bopa aToM MoeT H3IydaTh (POTOHEI C SHEPrHEH o 0’5
1) Tombko 0,5 3B

2) Tonbko 1,5 2B EN——-2

3) moboi, menblieii 0,5 3B
4) nro6oii B mpenenax ot 0,5 10 2 3B

Jenenue siipa ypaHa TEIUIOBBIMH HEHTPOHAMU OIUCBIBAETCS peaKiuen

m+30 — YZ+3Ba+3in+7y. I[Ipu sTtom o0OpazoBayoch SAPO

XMMHYECKOTO deMeHTa ¥ Z . Kakoe sapo 06pazoBanocs?
1) ?é Mo
2) $Mo
94
3) $¢Kr
88
4 BKr
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V4eHuK HccienoBail JIBUKCHUE Iapuka, 6pOIHeHHOFO TOPU30OHTAJIBHO. JIJ'IH 9TOT'O0
OH HU3MCPpHUJI KOOPAWHATHI JICTALICIO IIapuKa B pPa3HbIE MOMCHTBI BPEMEHH €ro
JBUXKCHHSA YU 3aII0JTHHUIT Ta6JII/II_[yZ

tc 0 0,05 | 0,10 | 0,15 | 0,20
X, CM 0 5,5 13,5 | 17,5 24
y, cM 0 1,5 4,5 11,5 20

IMorpemHocTs M3MEpeHHs KOOPAWHAT paBHA | cM, a MPOMEXKYTKOB BPEMEHHU —
0,01 c. Ha xaxom m3 rpa)ukoB BEpHO ITOCTPOEHA 3aBHCHMOCTH KOOPAHMHATEI )

HIapuKa OT BpEeMEHH {7

1)y, emy 3) yemy

25 251

20 3 202 i

15 152

10 /f] 102 :

5 K3 5 ¥

0 0050101502 025¢¢ 0 0050101502 025¢¢
2) Y, CMp 4) Vs CMy

25 25 /J

20 /{] 205 ){

15 }Z/ 15E }ﬂ’

10 / 10

st A s

0 00501015 05 0257, 0 00501015 05 0257, ¢

B Tabnuie npencTaBieHbl pe3yNbTaThl U3MEPeHUH (HOTOTOKA B 3aBHCUMOCTH OT
Pa3HOCTH TOTEHIMAJIOB MEXKIY aHOJOM M KaTOIOM Ha yCTAaHOBKE 0 W3yYCHHUIO
dorodpdexra. ToUHOCTP W3MEpEHHS CHIIBI TOKa paBHAa S5 MKA, pa3HOCTH
norenuanoB 0,1 B. Pabora Beixoaa (oTOAIEKTPOHOB C TOBEPXHOCTH (HOTOKATOA
paBHa 2,4 5B. ®oTokaToj 0CBemaeTcss MOHOXPOMATUYECKUM CBETOM.

- 0uB| -L5 1,0 0,5 0,0 +0,5 +1,0

I, MKA 0 0 10 40 80 110

OHeprust (OTOHOB, NaJAOMINX HAa POTOKATO/,

1) mpesbimaer 1,8 3B

2) mupesbimiaert 2,8 3B

3) pasHa (1,4+0,1)5B

4) ne npeBocxoaut 2,0 5B
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Yacrtp 2

Omeemom K 3aoanusm 3moii wacmu (B1-B4) sensemcs nociedosamenbnocms
yughp. Bnuwiume omeemul cnauana ¢ mekcm padomol, a 3amem nepenecume
ux ¢ onanxk omeemos Ne 1 cnpaea om HoMepa coOmeemcmeyuiezo 3a0anus,
HAUUHAA C Nepeoll KlemouKu, 0e3 3anamvlX, Npodenoe U _Kakux-iudo
Q0NnOJIHUMENbHBIX __cume0106. Kadxicoyro wyugpy nuwmume 6 omoenvHou
KJ1emoyKe 6 COOMEEemcmeuu ¢ RPUGEOEHHLIMU 8 DI1aHKe 00pazyamu.

B pesynpraTre TOPMOXKEHHUS B BEPXHHAX CJOSX aTMoc(epsl BBICOTa TMOJETa
HCKYCCTBEHHOTO cIyTHUKa Hax 3emiéid ymenbmmiach ¢ 400 mo 300 xm. Kak
W3MEHHIINCh B Pe3yJIbTaTe 3TOr0 CKOPOCTh CITyTHHKA, €0 KMHETHYESCKAsl YHEePrHs
U iepuo oOpaieHus?
JI1s KaXKJI0¥ BEJTMYMHBI OTIPEJSITUTE COOTBETCTBYONIHIA XapaKTep N3MCHEHHS:

1) yBenmuuuiach

2) yMEHbIIMIACh

3) He U3MEeHWIach
3anuinmuTe B TAOIUIy BBHIOpaHHBIE HMUGPHI I KKAOH (QU3NUECKOW BEIUYMHBI.
L{udpsl B OTBETE MOT'YT IIOBTOPSITHCAL.

CkopocTb Kunernueckas sHeprus [Tepuon oOpateHust

Ha pucyHke mnokaszaH mporecc W3MEHEHHs COCTOSHHS
OJIHOTO MOJISi OJHOATOMHOTO wHjaeanbHOro raza (U —
BHYTPEHHsISI SHEprus rasa; p — ero jasieHue). Kax
M3MEHSIFOTCST B XOJIE 3TOTO Ipoliecca 00bEM, aOCOMIOTHAS
TeMIeparypa 1 TEII0EMKOCTh raza?

Jnst ka0l BETMYMHBI ONPENEIUTE COOTBETCTBYIOILUM
XapakTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMeHBIIAETCs
3) He H3MeHseTCs

3anumuTe B TaOauIy BHIOpaHHBIE HUQPHI U KOKAOH (U3NYEeCKOW BETUYMHEL.
Ludps! B 0OTBETE MOTYT MOBTOPSITHCSL.

O0béM raza Temnepatypa raza TennoéMKoCTb ra3a
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Bonpmioe konmuuectBo N paguoOakTUBHBIX slEp 2ggHg pacnanaetcs, o0Opa3ys

crabuibHBIE JTOYEpHUE sJipa 20831"1"1. Ilepuiong monmypacmaga paBeH 46,6 CyTOK.

Kakoe KONHYECTBO MCXOAHBIX sifiep ocTaHercs 4epes 139,8 cyTok, a modepHUX
nosBUTCS 3a 93,2 cyTOK Imocie Havasna HaOIoAeH i ?

YcTaHOBUTE COOTBETCTBHE MEXKITYy BEIMUNHAMY M UX 3HAUCHHUSMHU.

K kaxxmo# Mo3UIMK U3 TIEPBOTO CTONOIA MOJOCPUTE COOTBETCTBYIONIYIO MO3HITUIO
W3 BTOPOTO M 3aIMIINTE B TAOJIHILy BHIOpAHHBIE HU(PHI MOl COOTBETCTBYIOIIUMHU
OykBamm.

BEJIMYMHBI X 3HAYEHUA
A) KOJIHMYECTBO sEp 2(8)(3)Hg yepes 139,8 cyTox 1) N
8
Bb) Konu4ecTBO siAep 20831T1 yepes 93,2 cyTok N
2) vy
3N
3) vy
TN
4) ry
A b

OTBeT:

Teno, OpomeHHOE CO CKOPOCTBIO U IO YIJIOM ¢ K TOPU30HTY, B TEUYEHHE
BPEMCHH { TIOJHUMAETCSI Ha MAaKCHMAaJbHYIO BBICOTY /i HaJ TOPU3OHTOM.
ConpoTHBIIEHUE BO3/IyXa MPEHEOPESIKUMO MaJIO.

YCTaHOBHTE COOTBETCTBHE MEXIY (DU3NUECKUMHU BENWYMHAMH W (HOPMYJIaMH, TIO
KOTOPBIM UX MOYKHO OTIPEJIEITUTh.

K kaxmo#l MO3WIMHU NEepBOrO CTOJNOIA MOAOEPHUTE COOTBETCTBYIOUIYIO ITO3HIIHIO
BTOPOT'O M 3aIUIIKNTE B TAOIHILy BEIOpaHHBIE HUQPHI.

OU3NYECKHUE BEJIMYNHbBI ®OPMYVIJIbI
A) Bpemst mogbéMa ¢ Ha MAaKCUMaJIbHYIO BBICOTY v2sinla
b) MakcumanbHast BbICOTA /i HAJl TOPU30HTOM 2g
2) veos® a
g
3) v?sin2a
2g
vsino
g
A b

OTBeT:

© 2014 denepanbhas ciyxba 10 Hag30py B cepe oOpazoBanus u Hayku Poccuiickoit enepanun




A22

A23

A24

A25

®usuka. 11 kmace JemoncTpannonHblit Bapuant 2014 1. - 13 /28

Yacrs 3

3a0anua wacmu 3 npedcmaegnarwm coooi 3aoauu. Pexomendyemcsa nposecmu
ux npedeapumenvHoe peuieHue Ha uepHosuxe. Ilpu evinonnenuu 3adanuii
(A22-A25) ¢ 6ranke omeemog Ne 1 noo nomepom evtnoinaemozo Bamu 3a0anusn
nocmaewvme 3HAK «X» 6 Kiemouke, HOMEP KOMOpOU coomeemcmeyem Homepy
evlopannozo Bamu omeema.

JlBa Tpy3a MaccaMHM COOTBETCTBEHHO
My=1xr u M,=2xr, nexamme Ha I

IIaKOi TOPH3OHTAIBHON IOBEPXHOCTH, :-:-:
CBA3aHBl HEBECOMOM 1 HEPACTHKMMON

HuThI0. Ha Tpyssl AelcTBYIOT cuisl F, M F,, Kak ToKa3aHo Ha pucyHke. Cuia
HaTspkeHus HutH T = 15 H. KakoB moayns cunsl F, eciu £, =21 H?

1) 6H 2) 12H 3) I8H 4) 21 H
Bo BpeEMsI oIbITa a0conoTHas  p, 10° Ma
TeMreparypa  BO3AyXa B cOCyZAe 6 1
MOHU3WIIACh B 2 pa3a, M OH Iepemén u3
COCTOSIHUS 1 B cOCTOsSiHHME 2 4
(cMm. pucyHok). Kpan y cocyna Obln
3aKpBIT HEIUIOTHO, U CKBO3b HETO MOT )
MpocaynBaThCs BO3MyX. Paccuwnraiite 2
N
2
OTHOIIICHHE —= KOJMYECTBA MOJICKYJ
1 y 0 02 04 06
ra3a B COCyZle B KOHIIE U Hayaje OIbITa.
Bo3ayx cuutath naeadbHBIM Ta30M.
1) ! 2) 2 3) 3 4) 4
3 3 2 3

IIpssMonuHENWHBIM TNPOBOAHMK TOJBEIIEH TOPU30HTAIBHO Ha [JBYX HUTIX B
OJHOPOJAHOM MarHuTHoM mone ¢ uHxykuuedl 10 mTin. Bekrop MarHutHOH
UHIYKIMA TOPHU30HTAlleH W IepNeHJUKyIspeH IMpoBOAHMKY. Bo ckombko pa3s
U3MEHHTCSI CUIIa HATSHKEHHA HHUTeH NpH WM3MEHEHWH HAIpaBIeHUs TOKa Ha
MpoTHUBOMIONOXKHOe? Macca eanHUNBI IHHB poBogauka 0,01 kr/m, cuima Toka B
IPOBOAHUKE 5 A.

1) 1,5paza 2) 2pa3a 3) 2,5 paza 4) 3 paza

Jlunza ¢ ¢okycHbIM paccrossHHeM F=1M pgaér Ha SKpaHe H300pakeHHE
npeaMeTa, yBelnndeHHoe B 4 pa3a. KakoBo paccTosiHue OT IpeAMeTa 10 JTMH3bI?

1) 0,50 M 2) 0,75 M 3) 1,25m 4) 1,50 M

He 3a0y0bme nepenecmu éce omeemol 6 61aHK omeemos Ne 1.
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Ilonnoe pewenue 3a0au C1-C6 neodxooumo 3anucams 6 o6nanke omeemog Ne 2.
Ilpu ogpopmnenuu pewienusn ¢ 61anxe omeemoe Ne 2 3anuwiume cHauana Homep
3adanusn (Cl, C2 u m.o0.), a 3amem peuienue coomeemcmeylouieil 3aoauu.
Omeembul 3anucvléaiime 4émKo u pazoopuueo.

Karymika, o0xanaromasi HHIYKTHBHOCTBIO L, COCJMHEHA ¢ MCTOYHUKOM MHTAHUS
¢ DJIC £ wu nByMs OJMHAKOBBIMH pe3ucTOpamu R. DleKTpudyeckas cxema
COeIMHEHHS TIOKa3aHa Ha puc. 1. B HauanbHBI MOMEHT KITI0Y B IIETTH Pa30MKHYT.

L 14
R hp— =
& R |:| Iy=3A
A
—L
0 t
Puc. 1 Puc. 2

B momeHT BpeMeHH ¢ =0 KITIOY 3aMBIKAIOT, YTO MPHBOIUT K U3MECHCHUSM CHIIBI
TOKa, PErUCTPUPYEMBIM aMIEPMETPOM, KaK IOKa3aHO Ha puc. 2. OCHOBHIBAsCh Ha
W3BECTHHIX (PH3MYECKAX 3aKOHAX, OOBSICHUTE, MMOYEMYy IPH 3aMBIKAHUH KIIOYa
CWJIa TOKAa IUIABHO YBEIMYHMBACTCS JO HEKOTOPOTO HOBOTO 3HAaueHHWs — 1.
OmnpenenuTte 3HaYCHUE CHIIBI TOKa /;. BHYTpEHHUM CONPOTHBIICHUEM HCTOYHHKA
TOKa MpeHeOpeyb.

Ilonnoe npasunvhoe pewrenue Kaxcooit us 3aoay C2—C6 0onxicno cooepircamp
3aKOHbL U hOpMYIIBL, NPUMEHERUE KOMOPLIX HEOOX00UMO U OOCMAMOYHO 0N
Pewienus 3a0auu, a Maxyice MamemamuuecKue npeodpaz06anus, pacuémel c
YUCICHHBIM OMGEMOM U NHpU  HE00XO0OUMOCHU DPUCYHOK, NOACHAIOWUIL
Ppewenue.

Ha FJIaI[KOfI FOpHSOHTaHBHOﬁ TTOBECPXHOCTHU u
CTOJIa TIOKOHUTCSA TOpKa C ABYMA BEpPULIMHAMH, 5h

BBICOTHI KOTOPBIX /i M %h (cMm. pucynok). Ha p 2

paBoil BepIIMHE TOPKHM Haxomurtes maitda. Ot 7 7 — 7

HE3HAYUTENBHOTO TONYKA [Iaiida M ropKa MPUXOAAT B JBIDKEHHE, MPUYEM Imaiiba
JIBUXKETCS BJIEBO, HE OTPHIBASICh OT IIaJIKOM MOBEPXHOCTH FOPKH, a MOCTYHATEIbHO
JBIDKYIIasics Topka He OTpbiBaeTcs OT cTosna. CKopocTh HIaiiObl Ha JieBOH
BEpILIMHE TOPKH OKa3aiach paBHOU v. Haliaure oTHOLIEHHE MAcC A0kl U TOPKH.
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Han o1HOATOMHBIM H€aIbHBIM Ia30M IPOBOAUTCS
LUKIMYECKUN MIpoliecc, NMOKa3aHHbIM Ha pHUCYHKE.
Ha ywactke 1-2 ra3 cosepmaer pabory
A, =1000 Ix. Ha aguabate 3—1 BHEIIHHE CHIIbI
CXKUMAIT Ta3, coBepiuas padoty |43 =370 JIx.
KommuecTBo BemiecTBa ra3a B xoje mporecca He
Mensiercs. Haiimute konmmdecTBO TEmOTH |Qxonl,
OTJaHHOE Ta30M 32 IIMKJI XOJOAUIbHUKY.

Py

B 1ern, nzobpaxénHoit Ha pucynke, DJIC Oatapen C, K R

pasia 100 B;  compoTuBIEHHS  PE3UCTOPOB: —| |—/

R, =100m u R,=60M, a EMKOCTH £

xomnencatopos: C, =60 Mxd 1 C, =100 Mkd. — & G,
B HavampHOM cocTosiHMM K04 K pa3oMKHYT, —|—

a KOHJICHCATOPbI He 3apsokeHbl. Uepe3 HEKOTOpoe
BpeMsi TMOCJe 3aMBIKaHUS KII0Ya B CHCTEME YCTAaHOBUTCS paBHOBecue. Kakoe
KOJIMYECTBO TEIUIOTHI BBIJCIUTCS B IIEMTH K MOMEHTY YCTAaHOBJICHUS PaBHOBECHS?

3aMKHYTBI KOHTYp IUIOLIAJABIO S U3 TOHKOW IPOBOJIOKU IOMEWEH B MarHUTHOE
none. ITmockocTh KOHTypa HEpIEHIUKYISIpHA BEKTOPY MArHUTHON WHITYKITHH
nonsd. B koHType BO3HHUKalOT KoneOaHMs TOKa C aMILIMTYIoH iy =35 MA, ecin
MarHuTHas MHIYKIHS HOJNS MEHSAETCA C TEUCHHEM BPEMEHH B COOTBETCTBHH C
dopmynoit B =acos(ht), thme a=610"Ta, b=3500c"'. DrexTpHueckoe
conpoTtuBieHue KoHTypa R = 1,2 Om. Uemy paBHa miioniaap KOHTypa?

YpoBHH OHEpruM OJEKTpOHa B aTOME BOJIOPOJa 3aJaloTcs  (OpPMYIIOn
13,6

E, =- ; B, tne n = 1, 2, 3, ... . Ilpu nepexoxe aroma u3 cocTosiHUS F,
n

B cocTosiHue E| aToM ucyckaet GpotoH. [lonas Ha MOBEPXHOCTH (POTOKATOAA, ITOT

¢doToH BEIOMBaeT (OTO3IEKTpoH. YacToTa CBEeTa, COOTBETCTBYIOMIAs KpPacHOM

14
rpanuie GpoTtodddexTa 11 MaTepuata IOBEPXHOCTH (OTOKATOAR, Vip = 6-10 " I'm.

YeMy paBeH MaKCUMAaJIbHO BO3MOXKHBII UMITYJIbC (pOTOIIEKTPOHA?
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CucreMa oneHHBAHHUS IK3aMeHAIMOHHOM paﬁOTbl mo ([)mmce

3ananus c BbIOOPOM OTBeTa
3a mpaBWIBHBIN OTBET Ha KaXKIO€ 3aJaHHe C BBIOOPOM OTBETAa CTABHUTCS IO
1 6ammy.
Ecnm ykasaHbl 1Ba U 0oJiee OTBETOB (B TOM YHCIIE MPABHIIBHBIN), HEBEPHBIH
OTBET WJIM OTBET OTCYTCTBYET — () OasIoB.

Ne 3amanus Oteer | No 3amanus OtBeT
Al 4 Al4 1
A2 1 AlS 2
A3 3 Al6 3
A4 1 Al7 4
AS 3 Al8 2
A6 3 Al9 3
A7 4 A20 3
A8 2 A21 2
A9 1 A22 2

Al10 4 A23 2
All 2 A24 4
Al2 4 A25 3
Al3 1

3agaHus ¢ KPATKHM OTBETOM
3ajaHne ¢ KpaTKHUM OTBETOM CUUTASTCS BBINIOJHEHHBIM BEPHO, €CIIH B
3agaHusax B1-B4 npaBuiibHO ykazaHa [ociaeoBaTeIbHOCTb U dp.
3a MOJHBIA MPaBWIBHBIA OTBET HA KaXJO€ 3aJaHHe CTABHTCA MO 2 Oaja;
eclli JIoTyIlleHa oaHa ommOka — 1 Oamr; 3a HeBepHBIH OTBeT (Ooiee OTHOM
olMOKN) WiIu ero orcyTcTeue — 0 Oaios.

Ne zamanusa | OTBer
Bl 112
B2 313
B3 13
B4 41
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Kpurepuu onennBaHust 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

C1
Katymka, ob6nanaromas HHIYKTHBHOCTBIO L, COEJUHEHA C UCTOYHUKOM ITHTaHUS

¢ OJIC £ wu nByMs OJMHAKOBBIMH DE3UCTOpaMH R. ODlieKTpuyeckas cxema
COEJIMHEHM II0Ka3aHa Ha puc. 1. B HauanbHbII MOMEHT KIII0Y B 1IEIIU PA30MKHYT.

L 1a
R hp-
& R |:| Io=3A
A
Lo-ls
e
0 t
Puc. 1 Puc. 2

B momeHT BpemeHH ¢ =0 KJIIOY 3aMBIKAIOT, YTO MPHBOIUT K U3MEHEHUSM CHIIBI
TOKA, PETUCTPUPYEMBIM aMIIEPMETPOM, KaK II0Ka3aHO Ha puc. 2. OCHOBBIBasCh Ha
W3BECTHBIX (DU3MUECKUX 3aKOHAX, OOBSICHHTE, ITOYEeMy IPH 3aMBIKAHUH KIFOYa
CHJIa TOKa IUIaBHO YBENMYHBAETCS JO HEKOTOPOTrO HOBOTO 3HadeHHs — I).
Onpenenure 3HaueHUE CUIbI TOKA /;. BHyTpEeHHUM COIPOTUBIIEHHEM HUCTOYHUKA
TOKa IpeHeOpeds.

BosmoxHoe penienue

1. Cuna Toka onpezensercst 3akoHom Oma juist monHoi uenn: IR g =E+E

Al
rae [ — cuna Toka B IENH, Rgy — COMPOTUBIEHUE LIEMH, a Smm = _LE - DJC
CaMOMHJYKIIMM, BO3HMKAIOIIAs TOJBKO TIPM M3MEHEHWH CWIBl TOKa, U
MPENATCTBYOIAs €r0 U3MEHEHUIO CorIacHO npaBuiy JleHna.

2. Jlo 3amblkanust Kimo4a R g = R; cnna TOKa 4epes amIepMeTp OMpeAeseTes

WH] °

. 9
3akoHOM OMa 1Ist 3aMKHYTOHU LCIH: [0 = E .

3. Ilpu 3amMBbIKaHUU KJIOYa COTMPOTHBIICHHE LIETIH CKAYKOM yMEHbIIAeTcs B 2 pasa,
HO DJIC caMOMHIYKIMH TPENATCTBYEeT W3MEHEHHIO CHJIbI TOKAa 4Yepe3 KaTyIIKY.
ITosTOoMy cuna Toka yepe3 KapTyLIKy MpU 3aMbIKaHWU KJIIOYa HE IMpeTepleBaeT
CKayKa.

4. TTocrenenno 3/IC caMOMHIYKIIMM YMEHBIIACTCS /0 HYJIA, a CHJIa TOKa 4epe3

€ _o1,=6A

KaTyLIKy MJIaBHO BO3PACTaeT A0 CTAHOHAPHOTO 3HAUEHHUS: /| = 2?
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Bo3moxHoe penienue
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Kputepuu orieHnBaHMs BHIIIOJHEHUS 3aJaHUS Bannbl

IIpuBenéH mnpaBUIBbHBIA OTBET (B AJAHHOM CIIydae — 3HAYEHUe CUlbl 3

moxa — M. 4), ¥ NPEICTaBICHO TOJHOE BepHOE OOBSICHEHUE (B JaHHOM

ciydyae — 1. 1-3) ¢ ykasaHueMm HaONIOJaeMBIX SIBICHUH M 3aKOHOB

(B TaHHOM city4ae: 3axon Oma 05t NOIHOU Yenu, 1671eHUe CAMOUHOYKYUL)

JlaH TpaBUIBHBIA OTBET, W NPUBENEHO OOBSICHEHHE, HO B PEIICHUU 2

MMEIOTCS CIIEIYIOIIE HEOCTaTKH.
B 00BsicHEeHHH HE yKa3aHO WIIM HE UCIIOJIB3YETCS OJHO U3 (PH3MYECKHX
SIBJICHUHM, CBOWCTB, OMNpENEIICHUH WIM OIWH U3 3aKOHOB (dopmydn),
HEOOXOMUMBIX IS TIONHOTO BEPHOTO O0OBsCHEHUS. (YTBep)KIeHHE,
Jexaniee B OCHOBE OOBSICHEHUS, HE IMOIKPEINIEHO COOTBETCTBYIOIINM
3aKOHOM, CBOHCTBOM, SIBJIEHHEM, OIIPE/ICIIEHUEM U T.II.)

nim
OOBSICHEHUsT TIPEACTaBICHH HE B IIOMHOM 00BEME, WIM B HHUX
COEPKUTCS OJIMH JIOTUYECKUN HETOUET

IIpencraBieHO pelleHHE, COOTBETCTBYIOLIEE OAHOMY M3 CIEXYIOLIMX 1
CIIy4aeB.
Jlan nmpaBWIBHBIN OTBET Ha BONPOC 33JaHMs, U NMPHUBEICHO OOBICHEHHE,
HO B HEM HE YKa3zaHbl JBa SBJICHUS WINM (PU3MUECKHX 3aKOHA,
HEOOXOIUMBIX JUTSI IOJTHOTO BEPHOTO OOBSICHEHUSI.

NI
VYkazaHel Bce HEOOXOIUMBIE Ui OOBSICHEHHS SBJICHUS M 3aKOHBI,
3aKOHOMEpPHOCTH, HO HWMEIOIIMECS pacCy)KJIeHHs, HallpaBJIEHHbIE Ha
[IOJIy4eHUE OTBETA Ha BOIPOC 3a/1aHMsl, HE JOBEIEHBI 10 KOHLIA.

nimn
YkazaHel Bce HEOOXOIWUMBIE Ui OOBSICHEHHS SBICHHS W 3aKOHBI,
3aKOHOMEpPHOCTH, HO  HUMEIOIIMECS  PACCYKICHHS, IPHUBOIAIINE
K OTBETY, COJIEPKAT OIINOKHU.

nim
YkazaHbl He BCe HEOOXOIMMBIC Al OOBSICHEHHS SIBICHUS W 3aKOHBI,
3aKOHOMEpPHOCTH, HO UMEIOTCSI BEPHBIE PacCyKICHUS, HAallpaBJICHHbIE Ha
pelIeHue 3a1a4u

Ha cucremy Ten «maitba + ropka» Y
JeCTBYIOT BHEIIHME CUIbl (TSDKECTH M 5 =0
peakuMu  CTONa), HampaBlIeHHBIE 1O o [~~~ ~ 7 7/

BEPTUKAIM, [O3TOMY IPOEKUUs HMITyJbca
CHUCTEMBl Ha TOPU3OHTaNBHYIO oCh Ox
CHUCTEMBI OTCUETa, CBSI3aHHOW CO CTOJIOM,

COXpaHseTcs. 0 X

B navambmeii momentr p,(0)=0, a B

MOMeHT t p . (1)=Mu—-mv. W3 3akoHa t=t,

COXpaHEHUs HUMITyJIbCA p,0)=p. (D) . .
v iU

nonyunm: Mu—mv =0, tne m — Macca hf -

maifob1, M — Macca TOpKH.

Pabora cmn  TdKecTH — ompememsercs ()
W3MCHCHHEM  IOTCHIMANBHON  JHEpruw,

a cyMMapHas paboTa CHJI peakluH PaBHA HYIIIO, TAK KaK MOBEPXHOCTH TIIAJIKHUE.
CrnemoBaTenbHO, MMOJTHAST MEXaHUUECKast SHEPTUsl CHCTEMBI TN, paBHAs CyMMe
KHHETHIECKOM W TOTEHIMAIBLHOW, coxpaHsercs. Tak Kkak MOTCHIHaIbHas
SHEPIHs TOPKH HE M3MEHUIIACH, TOJy4aeM YPaBHCHHE

X

Bce ciyuan pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEpHUSIM BBICTABJICHUS OIICHOK B 1, 2, 3 Gayna

Ha rmagkoil TOpU3OHTANBHOW IMOBEPXHOCTH -
CTOJIa IIOKOUTCS TOpKa C JABYMs BEpLIMHaMH, 5h

BBICOTBI KOTOPBIX /i U %h (cm. pucynok). Ha 2

TpaBoif BEpIIMHE TOPKM HAXOWTCA maiiba. Or 7 7 7/ 72/ /777

mo*  Mu® 5
—+ +mgh==mgh.
2 2 2
N m 3gh
Pewenne cucremsl Ja€T OTHOIIEHHE MacC —- =—=-—
M v
m 3gh
OtBer: — = iz -
v
KpuTepuu orieHMBaHKS BBITIOJHEHHS 3a[aHUS Basisl

IMpuBeeHO MOTHOE PEIICHUE, BKIFOYAIONICE CACAYIONIIE 3TIEMECHTHIL: 3

I) 3ammcaHbl  TONOXKEHUST ~ TEOPUH M (PU3WYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, IPUMEHCHHE KOTOPHIX HEOOXOMMMO Uil PELICHUS
3a7a4l BEIOPAHHBIM CIIOCOOOM (B JIaHHOM CIIy4dae: 3aKOH COXpAHeHus
MEXAHUYEeCKOll IHep2Ull, 3aKOH COXPAHEHUs UMNYTbCA);

II) ommcaHel Bce BHOBb BBOJMMBIC B pCIICHUH OYKBCHHBIC
0003HaUYeHUsT (U3NYECKUX BEIMYHMH (3a UCKTIOUeHueM 0003HaueHUll
KoHcmawnm, ykazauuwix 6 eapuanme KHUM, u obosumauenuii senuuun,
UCNOTIL3YEMBIX 8 YCII08UU 3a0atlL),

III) mpoBeneHBl  HEOOXOJMMBIC MaTeMaTHYECKHE MpeoOpa3oBaHus,
NPUBOSAIINE K IPABUIIBHOMY OTBETY

IV) npencTasneH npaBUIbHbLI OTBET

[IpaBunbHO 3amMcaHbl BCe HEOOXOAWMBIE TIONOXKEHHS TEOPHH, 2

HE3HAYNTENBFHOTO TOJYKA IIai0a W TopKa NPUXOAAT B ABIDKCHHE, IIPUIEM IIaiida
JIBIDKETCS BJIIEBO, HE OTPBIBASsICh OT IJIaJIKOM IOBEPXHOCTU T'OPKH, a IIOCTYNATENbHO
JIBIDKyIIascs Topka He OTpbIBaeTcss OT croima. CKkopocTh MmOl Ha JeBOH
BEepIIMHE TOPKH OKa3ajiack paBHOH v. HaiinuTe oTHOIIEHHE Macc MAaiObI U TOPKH.

(u3nuecKie 3aKOHBI, 3AKOHOMEPHOCTH, M MPOBEICHBI HEOOXOANMBIE
npeobpasoBanust. Ho HMEIOTCs CIeAyIomue HeJOCTaTKH.

3amucH, COOTBETCTBYOIINE MyHKTY II, mpeacTaBieHsl HE B MOITHOM
00BEME UM OTCYTCTBYIOT.
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NI
B pemeHun nuIIHME 3amucH, HE BXOASIINE B pellleHHe (BO3MOXKHO,
HEBEPHBIC), HE OT/EIICHBI OT pelIeHNs (HE 3a4EPKHYTHI; HE 3aKJII0UCHEI
B CKOOKH, paMKy H T.IL.).

50)141
B  HeoOXogMMbIX  MaTeMaTHUeCKHX  NIPeoOpa3oBaHMAX  HIH
BBIYHCIICHUSAX JIOTTYIIIEHBI OIINOKH, U (Wn)
peoOpa30BaHus/BEIYHCIICHAS HE IOBEICHBI 10 KOHIIA.

NJIn
OtcytctByeT nyHKT IV, nnu B HEM JonyIieHa omuoka
IIpencraBneHsl 3amucH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOMINX 1

CITy4aeB.
[IpencraBiieHbl TONBKO TIONOXKEHHS U (HOPMYJBI, BBIPAXKAIOIHE
¢m3n4ecKkre 3aKOHBI, INPUMEHEHHE KOTOPHIX HEOOXOAMMO Ui
peuieHus 3amaud, 0Oe3 Kakux-1MO0 mpeoOpa3oBaHMH € MX
WCIIOJIb30BaHNEM, HAIIPABJICHHBIX HA PEIICHNE 3a/1a4H, U OTBETA.

njim
B pemiennn otcyrcrByer OJIHA 13 ucxonHsix hopmysi, HeoOXoaumas
JUIS  peuleHus 3ajaud (WM YTBEPXKICHHUE, JIe)Kallee B OCHOBE
pelIeHns), HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE MPEoOpa3oBaHUS C
MMEIOIIUMUCS (POPMYITaMH, HAallpaBJICHHbIC Ha PEIICHHUE 3aadH.

nim
B OJIHOM wu3 wmcxomHbix (OpMys, HEOOXOMMMBIX IS PEIICHHS
3amaun (MMM B YTBEPXKICHMW, JIEXKalleM B OCHOBE pEIICHH:),
JolylieHa  OmuOKa, HO  IPUCYTCTBYIOT  JIOTUYECKH  BEpHBIE
npeoOpazoBaHusi ¢ HMMeOIUMHCA (popMyTaMu, HampaBlieHHBIE Ha
peleHre 3a1auu

Bce cmyudan peleHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHUSIM BBICTABJICHUsI OLICHOK B 1, 2, 3 Gamna

Han omHOATOMHEBIM Hea TbHBIM T'a30M POBOAUTCS P
MUKJINYECKUH MPOoIiecc, MOKa3aHHBI Ha PUCYHKE.
Ha ywactke 1-2 ra3 coBepuiaer paboty
Ay, =1000 Ix. Ha aguabate 3—1 BHEIIHHE CHJIBI
CKUMAIOT Ta3, copepmas padoty |43 =370 JIx.
KonmyecTBo BemiecTBa raza B XOfe HIpolecca He
Mensiercs. Haiinute konndecTBO TEmIOTH |QOxonls
OTJAHHOE Ta30M 32 IIHKJI XOJOAMIbHUKY.

© 2014 denepanbhas ciyxba 1o Hag30py B cdepe oOpaszoBanus u Hayku Poccuiickoit denepanun

®usuka. 11 kmace JlemoHcTpannonHbli Bapuant 2014 r. - 22 / 28

BosmoskHOE PCHICHUC

1. B nanHOM mukie pabodee Teno Ha ydacTke 1—2 IMoJTydaeT IMOJIOKHTEIHLHOE
KOJIMYECTBO TEIUIOTHI OT HarpeBaTelIs: QHM,p =0, = (U ,—U, ) +A,.

Ha yuactke 2-3 (u3oxopa) paboyee Teno OTAAET XOJOAWIBHUKY KOJIMYECTBO
=U,-U,.

Hakonen, Ha y4yactke 3—1 (aguabaTa) BHEIIHHME CWIIBI CKUMAIOT ra3, COBEpILas
paboty |A31|:U1 -U,.

IToaToMy KOIMYECTBO TEIIOTHI |Oyoy|, OTAAHHOE TA30M 33 IMKI XOJIOAMIBHHKY,
=(U,~U)+(U,~Uy)=(U, -U))+|4y].

2. Mojenb 04HOATOMHOI'0 UASAJIBHOTO ras3a:

TEIJIOTHI |onn|

MO>KHO INPE/ICTABUTH B BUJIE: |Qx0n

pV =VRT;
3
U ==VRT.
7V
V. V.
3. Cyzs 110 pUCYHKY B YCIIOBHH, Py _ -2 oTkyza Py, =D, 2= 2p,-
12 "
[Hoatomy

3 3 3 9
U,-U, :Eszz _§P1V1 :E(zpo -2V, _pOVO) :EPOVO’

1 1 1 3
4y, :Eszz _Eprl :E(zpo -2V, _pOVO)ZEPOVO’

oTkyna noiydaem: U, —U, =34,,.

4. B pesynpate O, |= (U, =U,) + |4y | =34, +| 43| =3370 Ixc
Oreer: [0, |=34,, +]43|=3370 [

KpI/ITepI/II/I OLICHUBAHMUS BBITNIOJITHCHUSA 3a1aHUSL Banasr
[IpuBeneHo noxHOE pelieHre, BKIIOYaoIiee ClIeIyIOue JIEMEHTHI: 3

I) 3anmcaHel TONOXKEHMS  TEOPHM M (PU3MUECKHE  3aKOHEI,
3aKOHOMEPHOCTH, NPHMEHEHUE KOTOPBIX HEOOXOIUMO [UIS PEIICHUS
3ala4d  BBIOpaHHBIM CcrocoOoM (B JaHHOM Clly4yae: VpdeHeHue
Menoeneesa — Knanetipona, ¢opmyna enympenneu snepeuu udeaibHoco
2asa, nepeoe Hayanio MepmMoOUHAMUKUL),

IT) omucaHbl Bce BHOBb BBOJMMBIC B PEIICHUU OYKBEHHBIC 00O3HAUCHHUS
(bu3nYecKUX BENMYUH (3a UCKIIOUeHUeM O0003HAYeHUll KOHCMAHM,
yKazanuvix 6 eapuanme KUM, u 0603nauenuil, UCnoib3yemvlx 6 yCiosuu
3a0auu);

III) mpoBemeHBI HEOOXOAMMBIC MAaTEMAaTHYECKUE IIPEOOpPA3OBaHUS U
pacu€Thl, MPUBOAAIINE K IIPABUILHOMY YHCIOBOMY OTBETY (JOIMyCKaeTCs
PEIIeHne «TI0 YaCTSAM C POMEKYTOUYHBIMH BBIIHCIICHUSIMA);

IV) npencraBieH MpaBUIBHBIA OTBET C YKAa3aHUEM CIMHUI] M3MEPEHUS
MCKOMO# BEJTHYHHBI
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[IpaBunbHO  3amMcaHbl Bce HEOOXOAMMBIE TIOJIOKEHUS  TEOPHH, 2
(u3uueckue 3aKOHBI, 3aKOHOMEPHOCTH, M TPOBEAEHBI HEOOXOIMMBIE
npeobpazoBanus. Ho umeroTcs cienyromme HeA0CTaTKH.

3amucH, COOTBETCTBYIONIME MyHKTY II, MpencTaBaeHb HE B TOJHOM
00BEME UITH OTCYTCTBYIOT.

W
B pemieHnn nWNIHWE 3amKMCH, HE BXOJUIIIUE B pelIeHHe (BO3MOXKHO,
HEBEPHBIC), HE OTACICHBI OT PEeIICHUs (HE 3a4EpPKHYTHI; HE 3aKJIFOYCHBI
B CKOOKH, PaMKY U T.II.).

W
B HE0OXOAMMBIX MaTeMaTHIECKUX MPEeOoOPa3OBAHUAX W BBIYHACICHHUIX
JIOTYIICHBI OMINOKH, ¥ (WJIK) TIpeoOpa30BaHus/BEIUUCIICHUS HE IOBE/ICHBI
JI0 KOHII.

Bo3MoxHoe peicHue

i
OrcyrcTByeT nyHKT [V, mnu B HEM fonyineHa omubka
IIpencraBieHsl 3amKcd, COOTBETCTBYIOLUIME OJHOMY U3 CIEYIOIIUX 1

CITy4aes.
[IpeacraBneHsl TONBKO TONOXKEHHS W (OPMYJIBL,  BBIPAXKAIOIIUE
(bm3U9ecKre 3aKOHBI, IPIMEHEHHE KOTOPBIX HEOOXOIUMO JUIS PEICHHs
3agaun, 0e3 Kakux-mubo mpeoOpa3oBaHUN C WX HCIOJNB30BAHUEM,
HaIlpaBlICHHBIX Ha pellleHHe 3a/1a4H, U OTBETA.

nim
B pemennn orcyrcrByer OJIHA w3 mcxomHbIX (hOopMys, HeoOXoauMmast
JUTSL pelIeHus 3a1ady (I YTBEpXKJCHHUE, JieKaliee B OCHOBE PEIICHUs),
HO TIPHCYTCTBYIOT JIOTUYECKH BEpHBbIE MPE0OPa30BaHUS C UMEIOIIUMHUCS
(dbopmynamu, HallpaBJIeHHBIE HA pEIIeHHE 3a/1a9H.

nim
B OJTHOM u3 ncxomueix (GopMyl, HEOGXOMMMBIX JUIS PELICHHS 3a1adi
(WM B yTBEPXKICHUH, JISXKAIIEM B OCHOBE PEIICHHUS), JIOMYIICHA OIINOKa,
HO MPHUCYTCTBYIOT JIOTHYECKH BEpHBIE MPEOOPA30BAHUS ¢ MMEIOIIUMHUCS
(opMynamu, HapaBJICHHbIC HA PEIICHHUE 3a1aul

1.Ilocne ycTaHOBICHHS pAaBHOBECHS TOK dYepe3 PE3UCTOPHI IPEKPaTHTCH,
koHmeHcatop C; OynmeT 3apsbkeH o HampspkeHus, paBHoro DJIC Garapeu, a C; —
pas3psiKeH (ero MIacTUHbBI COSIMHEHBI MEX Iy CO00il yepe3 pe3ucTophl):
U =€, U =0.
2. Ilpu sTOM uepe3 Oatapero MpoHAET 3apsin g:
g=C¢.
3. DHeprus 3apspkeHHOro konzaencaropa C; papHa W:
2
&
7
4. Pabota CTOPOHHMX CHJ MCTOYHHMKAa TOKa NPOMOPIHMOHAILHA 3apsiy,
HpOLIESANIEMY Uepe3 HeTo:

2max

w=C,

Bce cmyuam pemieHHs, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHSIM BHICTABJICHHS OIICHOK B 1, 2, 3 Oaua

B 1ermn, nzobpaxénHoit Ha pucynke, DJIC Oatapen C, K R

pasia 100 B;  compoTuBIEHUS  pPE3HCTOPOB: —| |—/

R, =100m u R, =60m, a EMKOCTH £

konjencaropos: C; =60 Mk® u C, =100 MxD. T R G,
B wHavyampbHOM cocTosiHMM K04 K pa3soMKkHYT, —|—

a KOHACHCATOPbl HE 3apsiKCHBI. ‘-Iepe3 HEKOTOpOEC
BpEMsA IIOCJIC 3aMbIKaHUA KIIFOYa B CHUCTEME YCTAHOBHUTCA PABHOBECHE. Kakoe
KOJMYECTBO TECIUIOTHI BBIACIIUTCA B €U K MOMCHTY YCTaHOBJICHU S paBHOBeCI/IH?
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2
A=q€=C&".
5. DTa paboTa MepeXoIUT B FHEPTHIO KOHJICHCATOPOB U TEILIOTY:
2
19
Q = A - W = Cl 7
6. [ToxcTapnsis 3Ha4eHUS PU3NIECKUX BEIUINH, TOTYIUM
0=0,3 Ix.
Otset: 0=0,3 JIx
Kputepuu orieHuBaHHs BHIOTHEHUS 3aJaHUS Basst
[TpuBeneHO NONMHOE pelIeHNe, BKITIOYAIOIIEe CIEAYIOIINE YIEMEHTHI: 3

I) 3ammicanpl  MONMOXEHWST  TeOpHUM W (QU3HYECKHE  3aKOHBI,
3aKOHOMEpPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAWMO Ui PEIICHUs
3aJ1a4¥l BBIOPAHHBIM CIIOCOOOM (B TAHHOM CIIy4ae: (popmyavl 0isi pabomol
CMOPOHHUX CUJL 8 UCIMOYHUKE MOKA OJiA 3apsa0a u SHep2ul KOHOeHcamopd,
3AKOH COXpanenus sHepauu);

1) onucaHbl Bce BHOBb BBOJAUMBIC B PELICHHH OyKBEHHBbIC 0003HAYCHUS
GU3MUECKNX BEIWYMH (3a uckiouenuem 0003HAYEHUN KOHCIMAHM,
yrazaunvix 6 sapuanme KUM, u ob6osnauenuli 8eiuyun, uUCnOIb3YeMblX
8 yCno8uu 3a0a4u),

III) mpoBeneHBl HEOOXOAMMBIE MaTeMaTHYeCKhe NpeoOpa3oBaHUs U
pacy&Thl, MPUBOASAIINE K MPABHIHBHOMY YHCIOBOMY OTBETY (IOIMyCKaeTCs
PEIICHHE «II0 YACTAMY» C MPOMEKYTOYHBIMH BBIYHCIICHUSIMH);

IV) mpencraBneH npaBWIBHBIM OTBET C yKa3aHMEM E€AMHUI M3MEPEHUs
HMCKOMOM BEIMYUHbI

IlpaBunbHO — 3amucaHbl  BCE  HEOOXOAMMBIE  IIOJIOXKEHHUS  TEOPHUH, 2
¢bm3udecKkre 3aKOHBI, 3aKOHOMEPHOCTH, W IIPOBEJCHBI HEOOXOAWNMEIC
npeobpa3oBaHus. Ho MMeroTcs ciaemyromie HeJOCTaTKH.
3anucu, COOTBETCTBYMOLIME NYHKTY II, mpeacTaBieHbl HE B IOJHOM
00BEME UITH OTCYTCTBYIOT.

50)0%1
B pemreHnn JnWIIHWE 3amUCH, HE BXOJSIIME B pEHICHHE (BO3MOXKHO,
HEBEPHBIE), HE OTIENIEHBI OT peuleHus (He 3au€pKHYTbHI; HE 3aKII0YCHBI
B CKOOKH, paMKy H T.IL.).
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NI
B HEOOXOAMMBIX MAaTEMATHYECKUX MPEOOPa30BAHUIX WM BBIYHUCICHHIX
JIOTTYIIIEHBI OMIHOKH, U (WIN) peoO0pa30BaHUs/BEIYUCICHIS HE JOBEICHBI
10 KOHIIA.
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NI
OtcytcTByeT nyHKT IV, nnu B HEM JlomyIieHa omuoka
IIpencraBneHbl 3amucH, COOTBETCTBYIONIME OAHOMY M3 CIEIYIOIIUX 1

clly4aes.
[IpencraBieHsl TONBKO TIOJIOKEHHS ©  (OPMYJIBI,  BBIpaKaIOIINe
(GU3NUECKIe 3aKOHBI, IPUMECHEHHE KOTOPBIX HEOOXOIMMO JJIsl PEIICHHS
3agaur, 0Oe3 Kakux-TM00 MpeoOpa3oBaHWi C WX HCHOJIb30BAHHEM,
HAIMPABJICHHBIX HA PEIICHUE 33/1a4H, U OTBETA.

i
B pemennn orcyrctByer OJJHA w3 mcxomubix Qopmys, HeoOXomumas
IUTS peleHus 3amaun (WM yTBEp:KIEeHHE, Jexallee B OCHOBE PEIICHUs),
HO TPUCYTCTBYIOT JIOTHUECKH BEpHBIE MPEOOPa30BaHMs C UMEIOLIMMUCS
(dbopmyiamu, HallpaBJICHHBIE HA pEIICHHE 3a/1a4H.

NI
B OI[HOI71 M3 UCXOJIHBIX (POpMyII, HEOOXOMUMBIX Ui PELICHUS 3aJa4uu
(Wi B yTBEPIKACHUH, JISKAIEM B OCHOBE PELICHUS ), JOMYIIeHa OMINOKa,
HO TPUCYTCTBYIOT JIOTHUECKH BEPHBIC MPEOOPa30BaHHS C UMEIOLIHMMHUCS
(dopmyiamu, HalipaBJIeHHBIE HA PEIICHHE 33141

CortacHO Moy4eHHOH (hopMyJie CHiIa TOKA B KOHTYpe KOJIeOJIeTcs, U aMIDIUTYAA

. . Sab
3THX KOJIeOaHUH i, :T. Clie10BaTENLHO,

Bce cnywam pereHHs, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEpUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasia

Ri, 1,2-35-1073 ~
=Moot =207 W
ab  6-107.3500
Oter: S=210" M?
KpI/ITepI/II/I OLICHUBAHMUS BBIIIOJIHCHUS 3aJaHUS EaJ'IJ'ILI
[IpuBeneHo noxHOE pelieHre, BKIIOYaIoIIee CIeIyIOIUe JIEMEHTHI: 3

I) 3ammcaHbl TOJNIOKEHHS TEOpPUM W (PHU3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IIPHMCHEHHE KOTOPBIX HEOOXOAMMO JUIS pPelICHHS
3aJlaud BBIOpAaHHBIM criocoOoM (B JaHHOM ciydvae: 3akoH Oma u 3aKOH
NIEKMPOMASHUMHOU UHOVKYUU, POPMYNA 011 MACHUMHO20 NOMOKA);

II) ommcaHbl BCe BBOAMMEIE B pEIICHHE OYKBEHHBIE OOO3HAUCHHS
(GU3UYUECKUX BENWYHH (30 UCKTIOYEHUEM, BO3MOICHO, 0O03HAYEHUT
KoHcmanm, — yKazauuvix @ eapuamme KHM u  obo3uauenut,
UCTIONL3YEMBIX 8 YCIL08UU 3A0aUlL);

III) mpoBemeHB! HEOOXOAWMEBIC MaTeMaTHYECKHE MpPeoOpa3oBaHUI H
pacu€Thl, TNPHBOIANIME K NPABWIGHOMY  YHCIOBOMY  OTBETY
(momyckaeTcss  pelIeHHE IO  YacTsIM» C  HPOMEXYTOUHBIMH
BBIYUCIICHUSIMH );

IV) npencrasneH ImpaBHIIBHBIN OTBET C YKa3aHHEM CAWHHI] U3MEPEHHS
HWCKOMOM BEIMYHHBI

3aMKHYTBHIH KOHTYp IJIOUIa/bI0 S U3 TOHKOH IPOBOJIOKM MOMEIIEH B MarHuTHOE
none. ITmockocTh KOHTypa MHEpIEHIUKYISIpHA BEKTOPY MArHUTHON WHITYKITHH
nonsd. B KoHType BO3HHUKalOT KoneOaHMs TOKa C aMILIMTYIoH iy =35 MA, ecin
MarHuTHas MHIYKIMS TONsS MEHsAeTCs C TedeHHEeM BPEeMEHH B COOTBETCTBHH C
dopmynoit B =acos(ht), thme a=610"T1, b=3500c’'. DrexTpHueckoe
conpoTtuBieHue KoHTypa R = 1,2 Om. Uemy paBHa miomniaip KOHTYpa?

Bo3moxHoe peumicHne

[Ipy u3MeHeHHH IPOHU3BIBAIOIIEIO KOHTYP MAarHUTHOIO IOJii B IPOBOSAILEM
KOHTYpe BosHuKaeT DJIC 3JIEeKTPOMATHUTHOW MHIYKIMH £, a COOTBETCTBEHHO,

. . &
u anekrpudeckuil Tok. CornacHo 3akoHy OMa cuiia Toka z:;; COIJIACHO 3aKOHY
anekTpoMarHuTHOM uHAYKuMu OJ[C mponopiyoHanbHa CKOPOCTH HM3MEHEHUS
dd
MarHUTHOTO MOTOKAa CKBO3b KOHTYp: & = e B nammem ciiyyae @ = BS, Tak uto
t

5=—Sd—B. CIe10BaTebHO, i=—£-d—B = Eabsin(bt).
dt R dt R

IlpaBunbHO 3amucaHbl BCe HEOOXOQWMBIC TOJNOXKECHHS TEOPHH, 2
(u3HYeCKUe 3aKOHBI, 3aKOHOMEPHOCTH, M TPOBEICHBI HEOOXOIMMBIC
npeobpaszoBanusi. Ho MMErOTCS ciieyIolue HeJOCTaTKH.

3amucH, COOTBETCTBYOLME MYHKTy II, mpeacraBieHbl HE B IIOJIHOM
00bEME UM OTCYTCTBYIOT.

NI
B pemennn nuniHMe 3ammcH, HE BXOMMINNE B pEIICHHE (BO3MOXKHO,
HEBEPHBIE), HE OTAENEHBl OT pelIeHUs (He 3aU€PKHYTHI; HE 3aKIIOUCHbI
B CKOOKH, PaMKY | T.II.).

NI
B HE0OXOIMMBIX MaTeMaTHIECKHX NTPE0OPA30BAHUIX HIIM BBIYUCICHISIX
JONYIICHBl  OIMMOKH, U (WIH) NpeoOpa30oBaHMS/BEIYUCICHUS  HE
JIOBEJZICHBI 10 KOHIIA.
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N
OrcyrcTByeT nyHKT [V, mnu B HEM nonyiieHa ommbka
[IpencraBiensl 3amucH, COOTBETCTBYIOIIHME OJHOMY U3 CIEAYIOLINX 1

CIIy4aceB.

[IpeacraBneHsl TONBKO TOJOKEHUS H  (GOpMyJbl, BBIpaXKaIOLINE
(du3MUecKre 3aKOHBI, TPUMEHEHNE KOTOPBIX HEOOXOANMO ISl PEIIeHUs
3amaun, 0e3 KakWX-IHOO IIpeoOpa3oBaHUH C WX HCIOJIB30BAHHUCM,
HaIpaBJIEHHBIX Ha PEIICHUE 33/1a4M, U OTBETA.
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50)041
B pemenun orcyrctByer OJJHA u3 ucxomgHeix Gopmyn, HeoOXoaumas
JUISL peIIeHNUs 3aJa4n (MIH yTBEpXKICHHUE, JIeKalee B OCHOBE PEIICHHS),
HO TIPUCYTCTBYIOT JIOTHYECKH BEPHBIE MIPE0OPa30BAHUS C MMEIOITHIMHICS
(bopMynamu, HapaBJICHHbIC HA PEIICHHUE 3aladuH.

nim
B OJTHOM u3 MCcXOmHBIX (hOpMYIT, HEOOXOMMMBIX IS PEIIEHAS 3a1auH
(WM yTBEpXKIICHUH, JIEXKAIIEM B OCHOBE PEIICHMS), JOIYIIeHA ONINOKa,
HO TPHUCYTCTBYIOT JIOTMYECKH BEPHBIE NPE0OPa30BaHUSI ¢ UMEIOIUMHUCS
(dbopmynamu, HaIIpaBJICHHBIE HA pElICHHE 3a1a4H
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Bce cmydan perieHusi, KOTOpble HE COOTBETCTBYIOT BhILIEyKa3aHHBIM 0
KPHUTEPHUSIM BBICTABJICHUsI OLICHOK B 1, 2, 3 Gamna

YpOBHH SHEepruW SJIEKTPOHAa B AaTOME BOAOPOAA 3aMarOTCA  (OPMYIOH

13,6
E, =- ; 3B, tne n = 1, 2, 3, ... . Ilpu mepexone aroma U3 COCTOSHUS F,
n

B cocTOsiHUE E| atoM ucnyckaetr GotoH. [TonaB Ha OBEPXHOCTb (HOTOKATO/A, ITOT
¢doToH BEIOMBaeT (oTO3IEKTpoH. YacToTa CBeTa, COOTBETCTBYIOMIAs KpPacHOM
rpanuie $porodddekTa JIs MaTepuana MOBEPXHOCTH (POTOKATONA, Vip = 6-10" I'n.
UeMy paBeH MaKCUMAaJIbHO BO3MOKHBIA UMITYJIbC (POTOANIEKTpOHA?

IlpaBuipHO 3ammcaHBl  BCE  HEOOXOAMMEBIC IIOJIOKEHHS  TEOPHH, 2
(bu3MYecKre 3aKOHBI, 3aKOHOMEPHOCTH, ¥ TIPOBEICHBI HEOOXOAMMBIC
npeobpazoBanus. Ho nMeroTes cnemyronye HeIOCTATKH.
3ammcH, COOTBETCTByIOMmME MNyHKTY II, mpexcTaBieHBl He B IIOITHOM
00BEME UIIH OTCYTCTBYIOT.

i
B pemennn numHWE 3amMCH, HE BXOJSIIME B pPEIICHHE (BO3MOXKHO,
HEBEpHEBIC), HE OT/ENCHB! OT pelIeHus (He 3a4€pKHYTHI; HE 3aKJIIOUCHEI
B CKOOKH, PaMKY U T.II.).

Wi
B HE0OXOMMMEBIX MaTeMaTHYECKUX IPeoOpa30BaHMUAX HIIM BEIYHCICHHAX
JIOTYIICHBI OIHMOKH, ¥ (WJIH) TpeoOpa30BaHMs/BEIYUCICHHS HE TOBEICHBI
JI0 KOHIIA.

BosmoxHOe penieHue

Oueprus ¢potona hv =FE, — E|.
2
Ypasuenue DiiHurreiina s gorosddexra: hv=~hv,, + Dmax
e

Orcrofa: p .. = \/Zme[(Ez -E )—hvkp] ~1,5-10* kr-m/c.

OTBET: Ppax *1,5:107* krm/c

KpI/ITepI/II/I OLICHUBAHM: BBIIIOJTHCHUA 3aJaHUSA bamner

ITpuBeneHo MOTHOE PEllIEHUE, BKIIIOYAIONIEe CASAYIONIHE SIEMEHTHI: 3
I) 3amucanbl  TMONOXKEHUS  TEOpUM U (PU3UYECKHE  3AKOHBI,
3aKOHOMEPHOCTH, NPHMEHCHHE KOTOPBIX HEOOXOMMMO JUIS PEIICHUS
3aja4n BBIOPaHHBIM CIOCOOOM (B ITaHHOM ciydae: nocmyaamsl bopa,
ypasHenue DiHumetta 0ns pomosgpexma);

IT) onmcanb! Bce BHOBb BBOAHMMEIC B PEIICHUHN OyKBEHHBIC 00O3HAYCHUS
GM3UYeCKUX BENUYUH (3 UCKTIOYeHUueM ODO3HAYeHUull KOHCMAHm,
yrazaunvix 8 eéapuarnme KUM, u 0bo3nauenuti geruyun, UCnOIb3yeMblx
8 YC08UU 3a0aul);

IIT) mpoBeneHBI HEOOXOAWMEBIE MAaTEMaTHYECKHE MPEoOpa3oBaHUS |
pacy€Thl, MPUBOAAIINE K IIPABIIIFHOMY YHCIOBOMY OTBETY (JOITyCKaeTCs
pElLIeHHe «II0 YaCTsIM» C MPOMEKYTOUHBIMH BBIUUCICHUAMH);

IV) npexacraBneH mpaBUIIBHBIA OTBET C yKa3aHUEM EOMHUI] W3MEPEHHS
HCKOMOM BEJIMUUHBI
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nim
OtcyterByeT nyHKT [V, viu B HEM JlomyIieHa onmmoka
[IpencraBnensl 3amucH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOIIUX 1

CITy4aes.
IMpencraBneHsl TONBKO MONOXKEHUS U (GOPMyIBI,  BBIpa)KaroIIue
¢u3udecKre 3aKOHBI, IPHMEHEHHE KOTOPBIX HEOOXOIUMO JUIS pelIeHHs
3amaun, 0e3 Kakux-THOO TpeoOpa3oBaHMH C WX HCIONB30BAHHUEM,
HaIpaBJICHHbIX Ha pellleHUE 3a/1auH, U OTBETA.

W
B pemenun otcyrerByer OJHA m3 ucxoAHbIX (Gopmyli, He0OXOoauMast
JUISL pelIeHus 3a1ady (WIN YTBEpXK/CHHUE, JIekKallee B OCHOBE PEIICHHUS),
HO MPHUCYTCTBYIOT JIOTHYECKU BEPHBIE MPEOOPa30BaHUsI C UMEIOIIUMUCS
¢dopMynamu, HapaBIeHHbIE HA PELIEHNUE 3a[auH.

W
B OJIHOM w3 ucxomubix dopMys1, HEOGXOMMMBIX U PEIIEHHs 3a1aun
(unu B yTBEpKJICHUH, JISKAILEM B OCHOBE PEIICHHMS), AOMyIIeHa OIHNOKa,
HO MPHUCYTCTBYIOT JIOTHYECKU BEpHBIE MPE0OPa3OBaHUS C UMEIOIUMUCS
¢dopMynamu, HapaBIeHHbIEC HA peIICHUE 3a/1aul

Bce cmyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbILIEYKa3aHHBIM 0
KPHUTEPHSIM BEICTABICHHS OICHOK B 1, 2, 3 Oamma
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