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Enunslii rocynapctBeHHbli 3k3amen no ®PU3NKE
HWHcTpyKnHs 110 BBINOJTHEHUIO Pa0OThI

Jlnst  BBINMONHEHWS 9K3aMEHAIMOHHOM paboThl 1O (U3HKE OTBOAUTCA
235 munyT. PaboTa coctout u3 3 yacteil, BKIIOYAIOMUX 35 3aJaHuH.

Yacte 1 comepxut 21 3amanme (A1-A21). K kaxaomy 3amaHuto maércs
4eThIpe BapHaHTa OTBETA, U3 KOTOPBIX NIPABMIBHBII TOJIBKO ONUH.

Yacte 2 copmepxut 4 3aganus (B1-B4), B KOTOpBIX OTBET HEOOXOIUMO
3amucath B BUsie Habopa uudp.

Yactp 3 conepxut 10 3amau: A22—A25 ¢ BEIOOPOM OJJHOrO BEpHOI'O OTBETA
u C1-C6, 111t KOTOPBIX TpeOyeTcs JaTh Pa3BEPHYTHIE PELICHHUS.

Ilpn BbIUMCIEHUSAX pa3pellaeTcss MCHONIb30BaTh HENPOrpaMMHUPYEMBbIH
KaJIbKYJIATOP.

Bce Omanku EID  3anonHsroTcs SpKUMH — YEPHBIMH — YEpHUIIAMMU.
JlonyckaeTcst HCII0JIb30BaHHUE T'e€I€BOH, KAMIIIPHOM WK IEPbEBON pyUeK.

Ilpu BbIMONHEHMH 3amaHUii BBl MOXeTe MOJb30BaTHCS UYEPHOBUKOM.
OOpamraem Bame BHMMaHMe Ha TO, YTO 3allMCH B YEPHOBHKE He OynyT
YUYHUTBIBATLCS TIPH OLICHUBAaHUU PAOOTEL.

CoBeTyeM BBINOJIHATD 33/1aHHUSI B TOM IOpsIIKE, B KOTOPOM OHM AaHbl. Jliist
9KOHOMUH BPEMEHHM IPOITyCKaiiTe 3alaHue, KOTOPOE He yIaéTCsl BBINOIHUTH Cpasy,
U mepexomure K ciepyromemy. Ecnu mocne BelmonHeHus Bcei paboTel y Bac
ocTaHeTcs BpeMsi, BBl cMoXkeTe BEpHYThCS K MPOIYIICHHBIM 331aHUSIM.

bannbl, mosmyueHHsle Bamu 3a BBINOJHEHHBIE 3a/aHUS, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOMHUTH KaK MOXKHO Ooibllle 3afaHMil 1 HaOpaTh HauOoJblIee
KOJIMYECTBO OAJIIOB.

Kenaem ycmexa!

Hwxe mnpuBeneHbl clipaBOYHbIE JJaHHBIE, KOTOpPBIE MOIYT ITOHAJ00UTHCS
Bawm npu BeinosiHeHUH paboThI.

IlecﬂTl/l‘lele NpUCTAaBKH

Haumeno- | O6osnauenne | Muoxutens | Hammeno- | OGosnauenne | MHOXHTENDb
BaHHE BaHNE
TUra r 10° CaHTH c 10
Mera M 10° MWJIIA M 10°
KHJIO K 10° MHKpPO MK 10°
TeKTO r 10° HaHO H 10°
nenn I 107! MTHUKO b 10712
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Koncmanmut

YHCIIO TC

YCKOpEHHE CBOOOIHOTO MajieHus Ha 3emiie
rpaBUTallMOHHAA MMOCTOSIHHAS
YHUBEpCaJibHas ra30Basi MOCTOSHHAS
IIOCTOsTHHas BOJ’[BLIMaHa

MIOCTOSsIHHAs1 ABOTazipo

CKOpOCTb CBETa B BAaKyyMe

k03¢ (puIHEeHT TPONOPLHUOHATBHOCTH B 3aKoHe Kynona

MOYJIb 3apsizia SJIEKTPOHa (JIEMEHTapHBIN
JNEKTPUYECKUIT 3apsin)
noctosiiHas [lnanka

n=23,14

g=10wm/c?
G=6,7-10" H-m¥/kr’
R =28,31 JIx/(monb-K)
k=1,3810"% /K
Np=610% mons ™!

c=310%wm/c

k=——=910" H-m*/Kn*
4ne,

e=1,610" Kn

h=6,610" Ix-c

Coomnouienue mexcoy paziudHblMu eOUHUUAMU
TeMIeparypa

aTOMHAsl €IMHNIIA MACCHI
1 aTroMHas eIMHMIIA Macchl 3kBUBajgeHTHa 931,5 MbsB
| 3IeKTPOHBOJIBT

0K=-273°C
1 a.em. = 1,66-107 kr

15B=1,610" Ix

Macca wacmuy

3JIEKTPOHA 9,1-10°'kr = 5,5-10* a.e.m.

IPOTOHA 1,673-107" kr = 1,007 a.e.m.

HEUTpOHA 1,675~10’27 kr = 1,008 a.e.m.

ITnomnocmo TIOJCOTHEYHOr0 Macjaa 900 kr/™>
BOJIBI 1000 kr/m’ ATIOMUHUS 2700 /™M’
npeBecunsl (cocHa) 400 Kr/M Kenesza 7800 xr/m’
KepocHHa 800 xr/m’ pTyTH 13 600 kr/nm’
Yoenvnas mennoémrkocms

Boabl  4,2-10°  Jhx/(xkr-K) amomuust - 900 Jhi/(xr-K)
mppa 2,1-10°  Jix/(xrK) Mem 380  Jix/(xr-K)

xeneza 460 JIx/(xkr-K) 4yryHa
ceunna 130 JDx/(kr-K)

Yoenvnas mennoma

apooOpazoBaHust BOJbI 2,3-10° /kr

TIaBJICHUSI CBUHIIA 2,5-10* Jik/kr

[UIABIEHMS JIbJA 3,3-10° Jik/kr

500 Jhx/(xrK)

Hopmansnsle ycnogua:  aBieHue — 10° Ia, temnepatypa — 0 °C

Monsapnas macca

asora 28.107° kr/monb renus
aprosHa 40-107° kr/momb KHCIIopoAa
BOIIOpOJIA 2:10°  xr/monn JUTUS
BO3yXa 29.107° Kr/™Moib HEOHA
BOJIBI 181072 «xr/moins

41072  kr/moms
32:107  xr/monb
6-10°  xr/mons
20-107°  Kr/moub

YIJIEKHUCIIOro rasa 44.107  xr/Monb
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Yacrtp 1

Ilpu evinonnenuu 3aoanuit yacmu 1 ¢ Oranxe omeemog Ne 1 noo nomepom
eévinonnsaemozo Bamu 3aoanusn (A1-A21) nocmasbme 3HaK «X» 6 Klemouke,
HOMeEDP KOMOpOoli coomeemcmayem Homepy evlopantozo Bamu omeema.

Ha rpaduke MpHBEICHA 3aBHCUMOCTB D, M/C |
MPOEKLUN CKOPOCTH VU Tela OT BPEMEHHU. 0 A
poeit P * P H 112131445 1c
Omnpezenute yCKOpeHHeE Tenada, . s Ve
2
1) 10 M/;Z 30 P
2) 8wm/c - A
3) 2,5 m/c?
4) 15 m/c?
Jludt mogHUMAaeTCs BBEpX C YCKOpeHHEeM d . UenoBek Maccoii i
70 xr geiictByer Ha mon sudra ¢ cunor 800 H (cMm. pucyHok). 1

Cuuta, ¢ KOTOPOii 110JT IGHCTBYET HA YeJIOBEKa, paBHA

1) 800 H u HampaBiieHa BBepX %
2) 1500 H u HanipaBnena BBepx

3) 100 H u nanpasnena BHU3
4) 800 H u HampaBiieHa BHHU3

Msta maccoit 300 T Opormren mox yritiom 45° K TOPU30HTY ¢ HAYaJIbHOW CKOPOCTBIO
v =20 m/c. Moaynb CHIIBI TSDKECTH, JEHCTBYIOIIEH Ha MA4 cpasy mocie Opocka,
paBeH

1) 6H 2) 1,5H 3) 3H 4) 0

JIerkoBoif aBTOMOGHIb M TPY30BHK IBHIKYTCS CO CKOPOCTSAMH COOTBETCTBEHHO
0, =108 kM/4 U v, =54 kM/u. Ux wmaccer: m;=1000xr u m,=3000 xr. Bo
CKOJIBKO pa3 UMITYJIbC TPY30BHKa GOJIBINE UMITYJIBCA JIETKOBOTO aBTOMOOMIIS?

1) B1,5paza
2) B3 pasa

3) B \/E pasza
4) B 6 pa3
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Kamenp Maccoil 1 xr nagaer Ha 3eMiito ¢ BBICOTBI 30 M M3 COCTOSIHUSI IOKOSI.
Kakyro KHHETHYECKYyl0 OJHEpPrHi0 HMMEeT KaMeHb Iepe]] yJapoM O 3eMIIro?
ComnpoTHBIEHHUEM BO3lyXa IpeHEeOpeyb.

1) 300 [ix 2) 45 ik 3) 450 Ik 4) 3000 Jx

MareMaTH4eCKuii  MasATHUK C T[EpUOAOM  KoneOanwuii T .
OTKJIOHHJIM Ha HEOONBIIONW Yroj OT TOJOXCHHUS pPaBHOBECHS
U OTIYCTWJIM C HA4YallbHOM CKOPOCThIO, PpAaBHOH HYIIIO
(cM. pucyHOK). Uepe3 kakoe BpeMsl TIOCJIe ITOr0 KHHETHIECKast
SHEepruss MasTHUKA B TEPBBIA pa3 JOCTUTHET MakcuMyma?
ConpoTHBICHHEM BO3/1yXa IpeHeOpeyb.

1) %T 2) %T 3) %T 4 Lr

Kakoe(-ue) u3 yTBepKaeHHA paBUIbHO(-bI)?

A. Ckopoctb 1uddy3un yBeIUIUBaETCS C POCTOM TEMIIEPaTyphl.

B. Cxopocts nBmxeHHs: OpOyHOBCKOH YaCTHIIBI HE 3aBUCHUT OT €€ MacCBHL.
B. Tuddy3us nabnronaercs B razax, )KUIAKOCTAX ¥ TBEPABIX TENaX.

1) Tompko A
2) Tonbko b
3) AuB
4) buB

Kak wW3MEHUTCS [aBleHHe pa3peKEHHOTO Tasa, €ClIM IIPH €ro HarpeBaHUH
U CKaTHU aOCOJIOTHAsI TEMIIepaTypa ra3a M KOHIICHTPALUs MOJIEKYN yBEIUYaTCs
B 2 paza?

1) yBenuuurcs B 8 pas
2) HE U3MEHHUTCS

3) yBenmuwutcs B 4 paza
4) yBenmuuuTcs B 2 pasza

OTHOCHTENbHAS BJIAXHOCTh BO3IyXa B 3aKpblToM cocyne 25%. Kakoit Oyner
OTHOCHTENbHAsl BIAXKHOCTb, €CIM 00BEM COCyZa MPU HEM3MEHHOH TeMmIiepaType
YMEHBIIUTH B 3 pa3a?

1) 75% 2) 8% 3) 100% 4) 25%
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Ha PUCYHKE HpI/IBeJ;[éH rpa(l)pn( IMKJIIMYECKOTO TIIpolecca, 14 B Kak m3menuntcs nepuon COOCTBEHHBIX OJICKTPOMAarHUTHBIX
MPOBEAEHHOTO C OJJHOATOMHBIM HJealbHbIM razoM. Ha xakom konebaHuii B KOHType (CM. pHCYHOK), ecnmu kmod K
W3 YYaCTKOB BHYTpPEHHSS OSHEprusl ra3a yBeIHMYUBAJIACh? NIEPEBECTH U3 MOJNIOKEeHUA 1 B monoxenune 2?

KonmyecTBo BemecTBa rasa ImoCTOSHHO.
1) ymenbmuTcs B 3 pa3za

1) BC 2) yBenmuuures B 9 pas
2) CD 1‘% C 3) yBenuuutcs B 3 pasza
3) DA /! 4) ymenslurcs B 9 pa3
4) AB oD
T Ha coOuparomryro JIMH3Yy HapaiensHO 1
ONITHYECKOH OCH TMagaeT Jyd CBeTa
JlBa OJMHAKOBBIX TOYEUYHBIX 3apsa PacClOJOXKEHbl Ha HEKOTOPOM pPACCTOSHUH (cm. pucyrox). Tlociie mpOXOMICHHS . . 2
JOpyr OT japyra. PaccrosiHue MexIy HUMH yBeauuuBaloT B 4 pasza. Kak HyXHO 4epe3 JHH3Y Jyd IPOHET B0 THHAH T
W3MEHHUTh BEIUYMHY KaXIOro M3 3apsloB, 4YTOOBI MOAYJNb CHI  HX I F\\z?\
3JIEKTPOCTATUYECKOT'0 B3aUMOJIEHCTBHUS OCTAJICS IIPEKHUM? 1)1 3
I 2) 2 : 4
) yBenuuuTh B 4 pasa
2) yBeIMYHTH B 2 pa3za 3) 3
4) 4

3) ymeHbIUTH B 4 pasza
4) yBenuuuth B 16 pa3

Ha 3epkano, aBWKylleecs B BaKyyMeé OTHOCHTEIBHO
uHepuuanbHoi cucrembl orcuéra (MCO) co ckopocThio o
Kak wM3MEHUTCS BeIUYMHA JIEKTPUYECKOIO 3apsija, IPOIIENIIEro uepe3 U, HANpPaBICHHOH BHHM3 (CM. DHCYHOK), Majaer Jyd _>l %
b

TOTIepeYHOe CEYeHNE MPOBOJHMKA, €CIIH CHJIa TOKa BO3PAcTET B 2 pasa, a Bpemst cunero csera. Kakosa ckopocts csera B oroii ICO

TIPOTEKAHHSI TOKA B IPOBOIHUKE YMEHBIIUTCS B 2 pa3a? IIOCJIC OTPAKEHHA OT 3€PKaja, €CIIH YroJl IaJCHUsA paBeH
60°? CkopocTb CBETa OT HENOABIDKHOTO HCTOYHHKA B

1) yBemuuurcs B 2 pasa BaKyyMe paBHa C.
2) yMeHBIIUTCS B 2 pa3a

3) yBemuuurcs B 4 paza
4) He U3MEHHTCS

1) ¢c-2v
2) ¢

MarautHoe mone B=B,+B, co3gaHo

B Touke A JByMs TapaiielbHbIMHU O L ]2®
JUIMHHBIME TIPOBOJHHKAMH C TOKaMH: I

u [, pacmoOKXEeHHbIMU IIEPIEHIMKYIIAPHO IUIOCKOCTH 4YepTexa. Bektopel B, Ha pucynke wnsobpakena auarpaMma 9SHEPreTHYECKHX

3 A 6 ' ypoBHe# artoma. Kakoit mudppoit o6o3HaueH mepexor, E
U B, B TOUKE A HanpaBleHbl B IIIOCKOCTH YepTexka CIeayIoMUM 00pa3zoMm: KOTOPBIt COOTBETCTBYET [OTIIONIEHHIO dorona 5
N & - HauGOIbIIEH YacTOTHI? E4
) B, —BBepx, B, — BHH3 E;
~ ~ 1) 1
2) B, —BHu3, B, —BBEpX 2; 5 E,
3) El — BBEpX, Ez — BBEpX 3) 3
4) El — BHU3, I;’Z — BHU3 4 4 Ei| 1234
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Ha pucynke mnpexacraBneH ¢parmenT Ileproandeckoll CHCTEMBI 3IIEMEHTOB

AWM. Menneneesa. I[lon Ha3BaHMeM KakJOrO »JIEMEHTA INPUBEACHBI MacCOBBIC Ha pV-nuarpamme oTOBpaKeHa A
YHCJIa €r0 OCHOBHEIX CTaOMJIBHBIX H30TOIOB. HpI/I 9TOM HIKHHUH HHJACKC OKOJIO MOCJIEIOBATEIbHOCTh Tpex MPOLIECCOB
MacCOBOTO 4YHCJIa YyKa3bBaeT (B MPOLIEHTAX) paclpoOCTPaHEHHOCTh H30TONA B (1 = 2 — 3) U3MCHEHHS COCTOSIHHS 2 MOJIb 3po
HpupoaC. HICATBHOTO rasa. Kaxogra JTa A 2
Li 3| Be 415 B TMOCIIEI0BATEILHOCTh POIECCOB B rase?
2 1I JIMTUI BEPIJLINI BOP
4
To3 674 9100 gy 10, Po 3\
Na 11{Mg 12]13 Al
3 11 HATPHI MATHHI AJIFOMUHUI 0 >
23150 [247926,,25,| 27149 Vo 3V, %
K 19|Ca 20| Sc 21 1) wHarpeBaHue — pacIIMpEHHE PH MOCTOSHHOM TEMIIEPATYPE —> CIKATHE
IV KAJIANA KAJIBLMIA CKAH/UI
39, 41, |40y, 44,, 45,00 2) cKaThe — HarpeBaHhe — OXJIAKICHUE
4 a3 2
29 Ccul 30 7nl 31 Ga 3) HarpeBaHHe — OXJIAKICHUE —> CKATHE
v 6365 loa. 66 63 | 69 rA”;im 4) paciupenue — OXJIaX/ACHHE — CKATHE TIPH TIOCTOSHHOM JIaBICHHN
69 31 49~ 28Y 19 60 40

YKaxuTe 4ucio HeﬁTpOHOB B A/IpaX YKa3aHHBIX CTAaOMITBHBIX U30TONOB KaJThsl.

1) 39u 19 2) 39mu4l 3) 20m22 4) 19u19
Ha pucynke mnpusenén rpadux N.10"A
N3MCHCHUS qycia suep 3
HaXOoJALIerocs B npoOupke
PaanOaKTHBHOTO u30TONA c 5
TEYECHUEM BPEMEHU.
IMepuox momypacmaja 3Toro H30ToIa
1) 1 wmecsan 1 RN
S
2) 2 mecaua 0123456 78 tMec

3) 4 mecsna
4) 8 mecsiieB

A20 | JTom crout Ha kpato mossi. C GaskoHa ¢ BBICOTHI 5 M MaJb4MK OPOCHIT KaMeIeKk
B TOPU3OHTANBHOM HalpaBieHuH. HauanpHas ckopocTh kamernka 7 m/c. Uepes 2 ¢
mociie Gpocka CKOPOCTh KaMellka IPUOIU3UTENEHO paBHA

1) 21 m/c 2) 14 wm/c 3) 7Twm/c 4) 0

© 2013 depepanbHas cnyx6a no Hagsopy B cepe obpa3oBaHus v Hayku Poccuiickoi Peaepauumn
KonupoBaHue He ponyckaeTtcs



EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 5/7

Yacrtp 2

Omeemom K 3a0anuam 3mou uwacmu (B1-B4) aensemcsa nocnedosamenvrnocms
yugp. Bnuwume omeemvl cHauana ¢ mexkcm padomol, a 3amem nepeHecume
ux ¢ onank omeemos Ne 1 cnpasa om HoMepa cooOmeenmcmeylouiezo 3a0anus,
HAUUHAA C NepeoU KIeMmOuKU, 0e3 3anamvlX, Npo0enos U _KaKux-iuoo
00ROIHUMEIbHBIX __cumeonos. Kaxcoywo wyugpy nuwmume 6 omoenvHoil
KJlIemoUKe 6 COOMEemcmeun ¢ NPpUBeOEHHvIMU 6 O1aHKe 00pasyamu.

B nunauHIpUUECKOM COCye MOJ, MOPLIHEM HAaXOMUTCS ras.
IMopimens MoXxeT mepemeniathes B cocyne 6e3 tpenus. Ha
JHE COCyJa JEXUT CTalbHOW MIapuk (CM. PUCYHOK). B
COCyJl 3aKa4MBAeTCs emé TaKoe K¢ KOJMYECTBO rasza IpHU
HEU3MEHHOH Temmeparype. Kak usMeHuTCs B pe3ynbTaTe
3TOro 00BEM rasa, ero JaBieHHE U JeiCTBYyOas Ha MIapUK
apXHuMeIoBa cria’?

Jts kaxI0if BENHYMHBI ONPEIENUTe COOTBETCTBYIOIIHIA
XapakTep H3MCHEeHHS:

1) yBenmuuTCst
2) yMEHBIINUTCS
3) He U3MEHHUTCS

3anumure B TabauIly BHIOpaHHBIC HUGPHI U KOXKIOH (U3MYECKOH BEIMYMHEL.
ITudpsl B 0TBETE MOTYT HOBTOPSTHCA.

O0BEM raza [JaBnenue raza ApxumenoBa cria
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I'py3 U300pak€HHOTO Ha PUCYHKE MPYKUHHOTO MasTHHKA
COBEpIIAET TAPMOHUYECKHE KOJICOaHHUS MEXy TOYKaMu |
u 3. Kak MeHsercs KHHETHYECKas OSHEPrHus rpysa
MAasITHUKA, CKOPOCTh T'py3a U KECTKOCTh MPYXKUHBI MPH
NBIKCHUU TPy3a MasiTHAKA OT TOYKH | K Touke 2?

JIis KaxIoW BENHWYMHBI OINpPEICIMTE COOTBETCTBYIOIINI
XapakTep e€ U3MEHEHU:

P

1) ysenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHseTCs

Samumure B Tabnuiy BeIOpaHHBIE HUGPBI U KaXIOW (PU3MUECKONW BETUYMHBI.
LTucdhpel B OTBETE MOTYT HOBTOPSITHCS.

Kunernueckas
SHEPTrHst
rpy3a MasTHHKa

CkopocTh JKéctkocTh
rpysa MPY>KUHBI

Ha pucyHke u300pakeHa AuarpaMma 4eTbIpEx )
MOCIEIOBATEAbHBIX ~ M3MEHEHHM  COCTOSHUS
2 Monp upaeanbHoro rasza. Kakue mporecchl
CBA3aHbl C HAMMEHBIIUM MOJOXHUTEIbHBIM
3HaueHHeM paboTel Ta3a ¥  HauOOJIBLIMM
MOJIOKUTETIbHBIM 3HAYCHWEM PaOOThl BHEIIHUX
cun?

YCTaHOBUTE COOTBETCTBHE MEXKIY TaKUMHU
IpoleccaMd M HOMEpaMH MpPOLECCOB Ha
Juarpamme.

K kaxnoil mo3unuu nepBoro crojoua rnoxdepuTe COOTBETCTBYIOIIYIO MO3UIHIO
BTOPOTO M 3anumuTe B Tabauily BbIOpaHHBIC IUQPHI MOJ COOTBETCTBYIOIIMMHU
OyKBaMH.

vV

[MPOLIECCHI HOMEPA ITPOIIECCOB
A) pabora rasa nojoxuTenbHa U MUHUMaJlbHa 1)1
b) paboTa BHELIHHUX CHII MOJIOKHUTEIbHA 2) 2
1 MaKCHMaJbHa 3) 3
4) 4
A b

OrTBeT:
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Ha  HemomBwxHOM  HpOBOAAIIEM
YeAUHEHHOM LIapuke paguycoM R
Haxoxutcst 3apsan Q. Touka O — meHTp

wapuka, OA4 = g, OB = 4R, OC = 2R. B

Monyns  HampsKEHHOCTH  JIEKTPO- /
CTaTHYECKOTo Nous 3apsna Q) B TOYKe /
C pasen FEc. Uemy paBeH MOIyJjb
HaNpsDKEHHOCTH AJIEKTPOCTATHYECKOTO
montst 3apsina O B Touke 4 u Touke B?
YcTaHOBUTE COOTBETCTBHE MEXKAY (HU3MUECKUMH BEIMUMHAMHU U WX 3HAYECHUSMU.
K xaxnol mo3unuu nepBoro croidia 1moadepure COOTBETCTBYIOILYIO MO3HIHIO
BTOPOrO W 3aIUINNTE B TAaOJIHMIy BHIOpaHHBIE HU(PHI MOX COOTBETCTBYIOIIMMH
OyKBamH.

OU3NYECKUE BEJIMUYMHBI X 3HAYEHUA
A) Monynp HampsHKEHHOCTH 3JEKTPOCTaTHYECKOTO 1) o0

OJIS IIAPHUKA B TOUKE 4 2) 4E¢

b) mMonynp Hanps:KEHHOCTH 3JIEKTPOCTATUYECKOTO 3) E.
OJIsI IapHKa B TOuke B 3
4 Ec

4

A b

OrtBer:
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Yactp 3

3aoanun wacmu 3 npedocmasnarom cooou 3adauu. Pexomenoyemcs nposecmu
ux npeosapumenvnoe peuienue Ha uepnosuxe. Ilpu evinoanenuu 3adanuil
(A22-A25) 6 6nanke omeemog Ne 1 noo nomepom evinonusemozo Bamu 3aoanusn
nocmagbme 3HAK «X» 6 KlemouKe, HOMepP KOMOpOoli cOomeemcmeyem Homepy
6v10panno2o Bamu omeema.

MUMO OCTAaHOBKH I10 NPSIMOH yJIHIIE MPOE3XkKaeT rPy30BUK CO CKOpocThio 10 Mm/c.

A23

A24

‘-Iepe3 5¢ OT OCTaHOBKH BIOI'OHKY TIPY30BUKY OTBE3XKACT MOTOLMUKIIUCT,

IBIKyIIMiics ¢ yckopeHmeM 3 M/c’. CKONBKO BpeMeHH MoTpebyercs
MOTOIMKIIUCTY, YTOOBI JOTHATH IPY30BUK?

1) 75¢ 2) 10c 3) 5¢ 4) 15¢

C upeansHbiM rasoMm B konmumdectse 0,24 Momst 4

TIPOMCXOTUT MKJTHYeCKHin npomecc,

VT-nuarpaMma  KOTOPOrO  HPEACTaBIEHA Ha ()

pucynke. OmpenenuTe HauMEHbIIEE aBICHHE

rasa B 3TOM IIpOLIECCE. 50

1) 24 klla

2) 12 klla >
3) 3«lla 0 300 600 T K
4) 6«lla

[IpsMonuHEHHBI TPOBOMHUK IOJBEIIEH TOPU3OHTAJIBHO HA JBYX HHUTIX B
OHOPOJHOM MarHUTHOM Toie ¢ wuHAykoued 20 mTn. Bekrop MarautHOU
WHIYKIMU TOPU30HTAIEH M TEPHeHIUKYIApeH npoBoaHuKy. Kakoit Tok ciexyer
IPOIYCTUTB 10 IIPOBOJHUKY, YTOOBI CHJIa HATSDKEHUS! HUTEH YBENHMUYMIACH BABOE?
Macca eauHUIIBI IITHHB TpoBoaHKKa 0,04 Kr/M.

1) 20A 2) 2A 3) 4A 4) 8A

ITotox ¢oTOHOB BHIOMBaeT U3 MeTaula (HOTODIEKTPOHBI, MaKCHMaJbHAas
KUHEeTHYeCcKast 3Heprus Kotopbix 10 3B. Dueprust ¢poroHoB B 3 paza Goblie
pabots! BeIxosa. KakoBa pabota Berxoma?

1) 155B
2) 53B
3) 10sB
4) 305B




EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

Ilonnoe pewenue 3a0au C1-C6 neooxooumo 3anucams ¢ o1anke omeenog No 2.
Ilpu opopmnenuu pewrenus ¢ o1anke omeemos Ne 2 sanunuiume cHa4ana Homep
3a0anun (Cl, C2 u m.o.), a 3amem peuwieHue cOOmeemMcmeyouiell 3a0ayu.
Omeemul 3anucwléaiime 46mKo U pazoopuueo.

K xonebarenbHOMY KOHTYpY TMOJCOCIUHMIA HMCTOYHHK TOKa, Ha KIIEMMax
KOTOPOT'0 HANPsHKEHHE TAPMOHUYECKH MEHSETCS C YaCTOTOM V.

WHayKTUBHOCTD L KaTyIIKH KOJIEOATEILHOTO KOHTYpa MOXHO IUIABHO MEHSTH OT
MHHUMAJILHOTO 3HAYE€HHUS Ly, 0 MAKCUMAIbHOIO L., a EMKOCTh €ro
KOHJICHCATOPA ITOCTOSHHA.

Y4YeHUK MOCTENEHHO YBEIWYMBAJ WHIYKTHBHOCTH KATYIIKA OT MHHHMAJIBHOTO
3HAYEHHS JI0 MAKCUMAaJIBbHOTO U OOHAPYIKHII, YTO aMILTUTY/Ia CUJIBI TOKA B KOHTYPE
Bc€ Bpemsi Bo3pactana. Omnupasch Ha CBOM 3HAHHUS 10 AJIEKTPOJIMHAMUKE,
OOBSICHUTE HAOIO/ICHHSI YUCHUKA.

Ilonnoe npasunsnoe peuwienue Kadxcooit uz 3aoau C2—C6 0oncno codepicamsp
3aKOHbL U (POpMYTbl, NPUMEHEHUE KOMOPBIX He0OX00UMO U OOCIMAMOYHO 011
pewienua 3aoauu, a maxyice MamemamuyecKkue npeodpaz06anusn, pacuémol ¢
YUCIEHHBIM  OMEEMOM U NpU  HEOOX0OUMOCHU PUCYHOK, ROACHAIOWUI
Ppewienue.

IIpubop wHaGmoneHUsT OOHAPYKWI JICTSAIINAN ~. TpuGo

CHaps U 3aUKCHPOBAI €ro ropU30HTAIBHYIO A proop
h N HaOJIIONEeHUS

KOOpAWHATY X; M BBICOTY h;=1655M Han 1 \

3emnéit (cMm. pucyHok). Uepes 3 ¢ cHapsa ynan / \

Ha 3eMiII0 W B30pBaICS Ha PACCTOSHHHU X
/=1700 m ot mecta ero obHapyxeHus. Uemy
paBHANACH HAYaIbHAsA CKOPOCTh U, CHAPAJA NPU BBUIETE U3 MYLIKH, ECIIH CUHTATh,

YTO CONPOTHUBIICHHE BO3AyXxa HpeHeOpexxumo Mand? Ilymka m MecTo B3pbIBa
HaXOJATCS Ha OJJHOM TOPU3OHTAIIH.

Hang ~ OoOHOATOMHBIM — HIEaJbHBIM  Ta30M
IIPOBOJHUTCS HUKIMIECKHUH TPOIecc, IOKa3aHHBIN
Ha pucyHke. Ha yuactke 1-2 ra3 coBepmiaer 2
padory A;;=1000 x. Ha anguabare 3-1
BHEIIHUE CHIIBI CKMMAIOT T'a3, COBEpIIast padoTy

Py

1
|431) =370 Ix. KomuuectBo BemiecTBa rasa pol- P
B xoze mpouecca He MmeHserca. Haiigure KIIJ] o
UKJIA. - I3
0 Vo 2V V

© 2013 depepanbHas cnyx6a no Hagsopy B cepe obpa3oBaHus v Hayku Poccuiickoi Peaepauumn
KonupoBaHue He ponyckaeTtcs

Hon yckopsiercss B 3JIEKTPUYECKOM  II0JIE —_— i (ONONO;
c pasHocTteio moreHumanoB U = 10 kB _:>® ® 06

U [IOMafaeT B OJHOPOJHOE MAarHUTHOE II0Jie _L&U &J
MEPIEHANKYISIPHO K BEKTOPY €r0 MHAYKLUU B Hcrounnk © 0606

HOHOB + -

(cM. pucyHOK). OTHOIIIEHHE MAacChl HOHA K €ro

JNEKTPHUECKOMY 3apsry % = 510" kr/Kn. Onpeznenute paxnyc TPaeKTOPUHU

NBUKEHHSI MOHAa B MarHuTHOM mnoje, ecnu B = 0,5 Tn. Kunerndeckoit sueprueit
MOHA IIPU €ro BBUIETE U3 HCTOYHUKA MPEeHeOperure.

3aMKHYTBI KOHTYpP M3 TOHKOW IIPOBOJIOKM TIOMEUIEH B MAarHUTHOE IIOJIE.
IT0CKOCTh KOHTYpa MEepIEHIUKYISIPHA BEKTOPY MArHUTHON WHIYKIMH TOJS.
Ilnomans KouTypa S=2-10" M, ero JeKTprudeckoe conporusienne R = 1,2 Om.
MarHutHass MHAYKIMS TOJIST MEHSETCS C TEUYCHHeM BPEMEHH B COOTBETCTBHHU
¢ dopmymoit B=Acos(bt), tme A=610"Tn, b=3500c". Uemy paBHa
aMIUTUTY 12 KoJeOaHui ToKa B KOHType?

Merammndeckas TiacTHHa 00Ty4yaeTcst cBeToM. PaboTa BBIXOzHA 3NMEKTPOHOB M3
JAHHOTO MeTa/ula paBHa 3,7 5B. Beuieraromue M3 IUIACTHHBL (DOTORIEKTPOHBI
[ONAJal0T B OJHOPOAHOE 3JIEKTpHUYEcKoe Moye Hampspk€HHOCThIo 130 B/m.

Bekrop HanpspkéHHOcTH E MONIS HampaBiieH K IUIACTHHE MEPICHANKYISIPHO ¢
MOBEPXHOCTH. V3MepeHus moKa3ajld, 4To Ha paccTosHuHM 10 cM OT MIacTHHBI
MaKCUMaJlbHasi KHHETHYecKass dSHeprus (OTODIEKTPOHOB paBHa 15,9 3B.
OnpenenuTe 4aCTOTY a/IAI0IIET0 Ha IUIACTHHY CBETa.
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