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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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Yactp 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.

Msu, ynaB ¢ HEKOTOpOH BBICOTBI U3 COCTOSHHS IIOKOS, yAapuwicsi O 3eMIIo
U TIOANpBHITHYJI BBEPX HA Takylo ke BbIcoTy. Kakoif rpaduk coOTBETCTIByeT
3aBUCHMOCTH MOJYJIsl CKOPOCTU MAYa OT BPEMEHU?

1)1) 2)v 3)1) 4)1)
0 ¢ 0 \. ¢ 0/t 0 ¢

B uneprnmansHO# cucteme oTcuéTa cuna F cooOIaeT Teiay Maccoi m yCKOpeHue

-~ o o o .. . m
a. Ilox ne¥icTBHEM KaKOM CHJIBI B ATOM CHCTEME OTCUETa TEJIO0 MacCoi ? 6yI[CT

UMETh ycKopenue 2a?

1 %ﬁ 2) %ﬁ 3) %F 4) 6F

JlBe 3Be3[bl OJMHAKOBOH Macchl 71 HPUTATMBAIOTCA JPYr K JPYyry € CHJIaMH,
paBHBIMHU 10 Moayito F. UeMy paBeH MOIyJb CHJI HPUTSKEHUS MEXIY APYTHMHU
JBYMs 3BE3/1aMH, €CIIN PACCTOSHUE MEX/y UX LIEHTPaMH TaKoe Xke, KaK U B IEPBOM
ClIydae, a Macchl 3BE37 paBHbI 2m u 3m?

1) 9F 2) 6F 3) 4F 4) 5F

Manpunk Maccoit 50 Kr HaxouTCsl Ha Tellekke Maccoi 50 Kr, ABIDKYIIEHcs cieBa
HampaBo IO TJAJKOH TOPU3OHTAIBHOW aopore co ckopocteio 1 m/c. Kakumm
CTaHYT MOJYJb U HalpaBJICHUE CKOPOCTH TEJICKKH, €CIIH MaJIbUUK MPBITHET C Heé
B HalpaBJeHHM II€PBOHAYAIBLHONH CKOPOCTH TEIEXKH €O CKOPOCTBIO 3 M/C
OTHOCHTENBHO JOPOTH?

1) 1wm/c, BneBo
2) 2 wm/c, BpaBo
3) 0

4) 0,5 m/c, B1eBo
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HckyccTBeHHBI  CHyTHHK — oOpamaercss BOKPYI 3eMJIM 1O  BBITSHYTOH

UIMNTHYECKOW opbure. BpiGepure BepHOE YTBEpKICHHE O MOTECHIMAIBHON
SHEPruy U MOJTHOM MEXaHWYEeCKOW 3HEPTUH CITyTHHKA.

1) TloTeHumanbHast 3HEPTHs MOCTHUTaeT MHHUMAJIBHOTO 3HAYEHHS B TOYKE
MaKCUMaJIBHOTO yAAJICHUS OT 3eMJIM, T[IOJIHAs MEXaHH4YecKas »HEprus
CIyTHUKA HEU3MEHHaA.

2) [ToreHumanbHass U TOJHAsg MeXaHUYecKas OHEPrus CIIYyTHHKA JOCTHUTar0T
MHMHHUMAaJIbHBIX 3HAYEHUH B TOYKE MHHUMAJILHOTO yaajieHus OoT 3emMiu.

3) IloreHmanbHass W TOJIHAsT MeXaHHUYecKas OHEPrus CIIyTHUKa JOCTHUIAalOT
MUHUMAJIbHBIX 3HAY€HHUH B TOUKE MAKCUMaJIbLHOI'O yAaajieHusa oT 3emitn.

4) HOTGHHI/IaﬂbHaH OHEprusg JAOCTUTacT MHUHHUMAJIIBHOI'O 3HAYCHHSA B TOYKE
MUHUMAJIBHOTO YJaJICHUA OT 3CMJ'II/I, T1I0JIHast MEXaHN4YEeCKasl SHEPIrus CIIyTHUKaA
HCHU3MCHHA.

IIpu rapmoHHYeCKUX KOJIEOAHUAX
MPY’KUHHOTO MasiTHUKA KOOpAMHATa

rpysa x(t)=Asin(2n%+(p0)

HU3MEHSETCS ¢ TeUEHHEM BPEMEHH f,
Kak IOKa3aHo Ha pucyHke. Ilepuon
T v ammuTyaa Konebanuii 4 paBHbI
COOTBETCTBEHHO

1) T=7c,A=2cMm
2) T=4c,A=4cm
3) T=6c¢c,A=2cMm
4) T=9c,A=4cMm

B pesynbrare HarpeBaHWsS M CKaTus HAEAIBHOIO OJHOATOMHOTO Taza €ro
JIaBJIeHHE YBEJWYIIOCH B 3 pa3a, a KOHIEHTPALHs €ro MOJEKYJ yBeINYHIach
B 2 paza. Kak u3sMeHMIach cpeqHss KHHETHIeCKask SHEPrHs TEIIOBOTO JBYDKEHUS
MOJIeKyJI Taza’?

1) yBenuuuiace B 3 pasza
2) yBenuuuiack B 6 pa3

3) yBenuuuiack B 2 pasa
4) ysemuuuiach B 1,5 pasza
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Ha pT-muarpamme u300pakeHa 3aBUCMMOCTb 4
JaBJICHUS WJEAIBHOIO Ta3a OT TeMIIepaTypbl
(cMm. pucynok). Kakomy cocTosHMIO Tasza u3
yetelpéx (4, B, C, D) cOOTBETCTByeT
HauMeHpIi 00BEM? Maccy Ta3a cuuTarth
HEU3MEHHOM.

1) 4 o
2) B 0 T
3) C
4 D
Tpu Merayumyeckux OpycKa IpHUBENN B CONPHKOCHOBEHHE,
Kak MOKa3aHo Ha pucyHke. CTpeiaku  yKasbIBalOT T
HampasiieHHe Temionepenadd. CpaBHUTE TeMIepaTypsbl L~ 0
OpyCKOB IEpe]l UX COIIPUKOCHOBEHHUEM. — |
1) '>T,>T;s
2) I>T>T,
3)) I3>1>T,
4) Th>T>T;s
Ha pucynke mpuBen€H LUKI, OCYIIECTBISIEMBIH P}
C OJHUM MOJIeM HupaeanbHOro rasza. Ecimu U — 4 - B
BHYTpEHHsi® 0dHeprus Taza, A4 — paOora,
coBepmiaemast rasoM, O — cooOméHHOe Ta3y )\ v
KOJHMYECTBO TEIIOTHI, TO ycioBust AU <0, 4<0,
O <0 BBINOJHSIOTCS COBMECTHO Ha y4acTKe D - C
1) AB 0 .
2) BC V
3) CD
4) DA
IMo xaxoii u3 cTpenok 1-4 HarpasieH BEKTOP HANPSHKEHHOCTH 1 2
E 3IEKTPHYCCKOTO TOIIS, CO3MAHHOTO ABYMs Pa3HOUMEHHBIME e
HEMOJBM)KHBIMH ~ TOYEYHBIMH  3apsfaMd, B Touke O (0]
(cM. pucyHOK, ¢ > 0, Touka O paBHOYZAAJCHA OT 3apsI0B)? -29 o

4 3
11 2) 2 3) 3 4) 4
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Ha pucynke moka3aHa cxema ydacTKa

anekTpuueckoit nenu. Ilo ydactky AB
TeuéT MOCTOsHHBIM TOK /=6 A. Kakoe
HaHpﬂ)I(CHHC IIOKa3bIBACT HI[CaHI;HLIﬁ
BOJIETMETP, eclu COTIPOTHUBIICHUE
r=10m?

) 1B
2) 2B
3) 3B
4) 0

Kako#t ®3 mepedyncieHHBIX HIDKE MPOIECCOB  OOBSCHIETCS  SIBICHHEM
AIEKTPOMArHUTHON MHIYKIMN?

1) OTKJIOHEHWE MarHUTHOM CTPEJIKU BOJIM3U IPOBOJHHUKA C TOKOM

2) B3auMHOE MIPUTSKEHNE IBYX MapajuIeNbHbIX ITPOBOJIHUKOB
C COHANpPaBICHHBIMU TOKaMHU

3) BO3HUKHOBEHHE TOKA B METAJIIMYECKON paMKe, Bpama}omeﬁca B ITOCTOSHHOM
MAarauMTHOM I10J1€

4) BBIOMBAHHE OJICKTPOHA U3 MOBEPXHOCTU METAJLJIAa IPU OCBCIUIEHUU €0 CBETOM

Kak m3aMeHuTCs "acTtoTa CBO6OZ[HI:IX DJICKTPOMArHUTHBIX KoJicOaHHA B KOHTYp€,
€CIIn BOS,E[yH.IHLIfI MPOMEKYTOK MEXAY INIaCTUHAMU KOHACHCATOpa 3allOJIHUTH
JUIJIEKTPUKOM C ,E[HaHGKTpI/I‘IeCKOPII MMPOHUIIAEMOCTBIO € = 27?

1) ymenbmmuTcs B 2 pasa
2) yMeHbLIMTCS B 2 pasza

3) yBennuutcs B 2 pasza
4) yBenuuuTcs B 2 pasza

Ipenmer HaxoauTes Ha paccTostHUM 40 cM OT ILIOCKOrO 3epkana. KakoBo Oyzmer
paccTosHHE MeXIy HAM H €ro H300paskeHHeM, eCIIH NIPeAMET YAAIUTh OT 3epKajia
emé Ha 25 cm?

1) 90 cm 2) 65cm 3) 130cm 4) 50 cm
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JudpakunonHas pemérka ¢ pacCTOSIHUEM MEXIy MITpUXaMu d OCBellaeTcs
MOHOXPOMAaTH4YeCKUM CBeTOM. Ha »5kpaHe, YCTaHOBIEHHOM 3a pelIETKOM
napajuIelbHO ei, BOSHUKAaeT NU(pakunOHHAs KapTHHA, COCTOAIIAS U3 TEMHBIX U
CBETJIbIX BEPTUKAIBHBIX I10JIOC. B miepBOM ombITe peméTka ocBeIaeTcss KpacHbIM
CBETOM, BO BTOPOM — JKENTHIM, a B TpeTbeM — (proneToBbIM. VIcIonb3ys peméTku
C PpasNMYHBIMH d, JOOMBAIOTCS TOTO, YTOOBI PACCTOSHHE MEXIY CBETJIBIMH
MOJIOCAMHU BO BCEX OIBITAX CTANO OJAWHAKOBBIM. 3HAYCHUS MOCTOSHHON pPEIIETKH
d\, dy, d; B TIepBOM, BO BTOPOM M B TPEThEM OIBITAX COOTBETCTBEHHO
YIIOBJICTBOPSIOT YCIOBHAM

1) di>d>>d,s
2) dy>d, > d,s
3) d1:d2:d3
4) di<d><d,s

B onpiTax o ¢oroddderry B3suM ruracTUHY U3 MeTaiia ¢ paboToii Beixona 3,5 3B
M CcTamM ocBemarh e& cperoM uactoroil 3-10" ' 3aTeM MHTEHCHBHOCTH
majaroneil Ha IUIACTHHY CBETOBOM BOJIHBI YMEHBIIWIM B 2 pa3a, OCTAaBUB
Hen3MeHHoW e€ wvactory. Ilpm 3TOM MakcuManpHas KHHETHYECKas OSHEPIUs
($OTOdIIEKTPOHOB

1) coxpaHuia CBOE NMEPBOHAYAIBHOE MTOJIOKUTEIBHOE 3HAUEHHE
2) yMeHbIIWIach Ooiiee 4eM B 2 pas3a

3) He ompelesneHa, Tak Kak ()OTO3IEKTPOHOB He OyIeT

4) yMmeHbIIWIACh B 2 paza

Ha pucyHke nokasaH rpauk M3MEHEHHS MacChl  m, MI'g
HaxXOJIIerocs B INPOOHMPKE DaJHOAKTUBHOTO 3

n30TONAa C TeYeHHeM BpeMeHH. llepuox

HoJTypachaja 3TOro H30TOoIa PaBeH 5 \

1) 1 mec.

2) 2 wMec. 1 \

3) 3 mec. \\\
4) 4 mec. =
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Kakoe u3 HpI/IBeHéHHHX ypaBHeHI/Iﬁ AACPHBIX peaKHI/Iﬁ ONPOTHUBOPEYHUT 3aKOHY

A20

COXpaHCHUA IJICKTPUIECKOI'O 3ap${/:[a?

14 0o, =
1) l‘gC—> SN+ et ve

13 13 0 -
2) 7N—> L+ jetve
7 0 Ty
3) 4Be+7ga—>3L1+ve

4) SLi— jBe+ je+ ve

Banky c ropsiueil BoJioi mocTaBUIM B MHCKY C XOJOJHOM BOJOM M uepe3 paBHBIE
MPOMEXYTKH BPEMEHHM U3MEPSUIM 3HAYEHHUS TEMIIepaTypbl XOJOJIHON BOJIBI.
[MorpenrHocTy M3MepeHUs: TEMIEPaTypbl U BPEMEHH COOTBETCTBEHHO paBHEI 2 °C
u 10 c. Pe3ynbTaThl H3MepeHnH IpeICTaBICHBI B Ta0IHIIE.

f, MMH 0 2,5 5 7,5 | 10 | 12,5 15 | 17,5]225
T,°C 10 | 30 | 35 | 40 | 35 | 30 | 25 | 20 | 20

Kakoit 113 rpadHKoB ITOCTPOEH MPABUIIBHO C yIETOM BCEX Pe3yIbTaTOB H3MEPEHHI
U UX MOrperrHocTei?

D7 e
40 — 40
30 r 30 H
20|/ 201
10 10
0 10 20 £ wmns 0 10 20 7 vun
2) r°C 4) 1.°C
40 40
Pl / N
30 p 30 [
20~ 20 [f
0= 10
0 10 20 ¢ wmn 0 10 20 £ wmm
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MaccuBHbII Tpy3, NOKOSIIUNACA Ha TOPU3OHTAIBHOM OMNOpE, MPUBSI3aH K JIETKOM
HEpacTSHKUMOHM BepéBKe, INEepeKUHYTOW uepe3 wuaeanbHbId Onok. K BepéBke

NIPUKJIAJbIBAIOT TIOCTOSIHHYIO Ccuily [, HampaBieHHyr0 noj yrioMm o= 30°
K TOPU30HTY (CM. PHUCYHOK). 3aBUCHMOCTHh MOAYJISI YCKOPEHUS Ipy3a OT MOIYJIS
cuibl F' mipezacraBneHa Ha rpaduke. Yemy paBHa Macca rpy3sa?

a, m/c*4
8 1----- . . . H
I R
b e S S St
F .
L R S
IR
" P St
, A

0O 1 2 3 4 FH

1) 3xr 2) 0,3 kr 3) 0,6 xr
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C BCPIINHBI HAaKJIOHHOM TMIJIOCKOCTH M3 COCTOSIHUSA TTOKOS

Yactpb 2

Omeemom K 3a0anusam smou yacmu (BI1-B4) aensaemcsa nociedosamenbhocms
yugp. Bnuwiume omeemul chauana ¢ mexkcm padomol, a 3amem nepeHecune
ux ¢ onank omeemog Ne 1 cnpaga om Homepa coomeemcmeyou,eco 3a0anus,
HauuHaa ¢ nepeoll Kiemouxu, 0e3 3anamelX, NPoOeno8 U KAKUx-iudo
00NnoIHUmMENbHBIX __cumeonos. Kaoxcoyro wugpy nuwume 6 omoenvHoll
KilemouKe 6 COOmMEemcmeun ¢ NpueeOEéHHbIMU 6 D1aHKe oopazyamu.

CKOJIB3HT C YCKOpEHHEM Opycok maccoii m (cM. pucyHok). Kak
U3MEHUTCS BpeMsl JBWKEHHs, YCKOpPEHHE Opycka W cuia
TpeHus, AHCTBYyIOMas Ha OPYCOK, €CIIU C TOH ’k€ HaKJIOHHON
IUIOCKOCTU OYZAET CKOJIB3UTh OPYCOK M3 TOTO K€ MaTepHaa
maccoit ZL?

I[J'I)I KaXK10M BEJIMYUHBI OIIPEACIINTE COOTBCTCTByIOH.[I/Iﬁ XapaKTep U3MCHCHMUS:

1) yBenuuurcs
2) yMEHbIIUTCA
3) He U3MEHUTCS

3anumuTe B TaOauIly BhIOpaHHbIE HUMPHI IS KaKAOH (U3MYECKOH BEIUYHHBL
ITucpel B 0TBETE MOT'YT HOBTOPSITHCA.

Bpewmst nmxenus Yckopenue Cuna TpeHus

Ha pucyHke mnokasaH mnporecc H3MEHEHUS COCTOSHUS
OJIHOTO MOJI OJHOATOMHOTO wujeanbHoro rasa (U —
BHYTPEHHSISI SHEPTHs Ta3a, V' — 3aHIMaeMblii UM 00BEM).
Kak wu3meHsiercss B XoJe 3TOro mpolecca JAaBieHHE,
a0COIOTHAs TEMIIepaTypa U TeIUIOEMKOCTh ra3a’?

Jlns Kaxa0i BEIUYMHBI ONPENEIUTE COOTBETCTBYIOLIMM
XapakTep U3MEHEHHUS:

1) yBenuuuBaercs
2) yMeHbIIaeTCs
3) He u3MeHsACTCS

3anumuTte B Tabauiy BbIOpaHHBIC UGB IS KaxI0H (HU3UIECKOH BETMUYMHBL.
ITucpel B 0TBETE MOI'YT HOBTOPSITHCA.

JlaBnenue raza Temmneparypa raza TenmoéMKOCTh raza
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VYcTaHOBHTE COOTBETCTBHE MEXTY (OpPMylaMH sl BEMUCICHHS (QU3MIECKHX
BEIIMYMH B CXEMaX IIOCTOSHHOTO TOKA M Ha3BaHMUSAMH 3THX BEITMYHH.

B ¢dopmynax ucnonb3oBaHbl 0003HaueHus: [ — cuna Toka; U — HampsbkeHue; R —
CONPOTHBIICHHE PE3UCTOPA.

K kxaxmo#l mo3nnum mepBoro CTondia Mmog0epHTe COOTBETCTBYIOILYIO MO3HIHIO
BTOPOTO W 3alHUIINTE B TaOAMIy BHIOpaHHbIE LHU(PHI O COOTBETCTBYIOIIMMH
OykBamu.

OOPMVIJIbL OUBNYECKUE BEJIMYNHBI
A) U 1) 3apsin, npoTeKUInii yepe3 pe3ucTop
R 2) CONpPOTHBJIEHHE PE3UCTOPA
b) U 3) cwuna ToKa yepe3 pe3ucTop
4) MOIIHOCTH  TOKa,  BBIAGIAIONASACS  Ha
pesucrope
Otger: A b

JlBa MIACTUIIMHOBBIX IIAPUKA MAaccaMM 2m U M HAaXOJAATCS Ha TOPU3OHTAIBHOM
raaKoM croiie. I1epBbiii U3 HUX IBIKETCS KO BTOPOMY CO CKOPOCTBIO U, @ BTOPOi
MTOKOUTCS OTHOCUTEJIBHO CTONIA. YKaxuTe (OPMYJIBl, MO KOTOPBHIM MOXKHO
paccuyuTaTh MOJYJIM U3MEHEHHs CKOPOCTEH IIapHKOB B pe3ysbTare uX abCOIOTHO
Heynpyroro ygmapa. K kaxnod mnosunuu mepBoro cronbua nopdepure
COOTBETCTBYIOUIYIO TIO3UIIMIO0 BTOPOTO U 3alMIINTE B TaOJIMILy BEIOpaHHbBIE LHU(PHI
I10J1 COOTBETCTBYIOLIMMHU OyKBaMH.

OU3BNYECKUE BEJIMYMHBI OOPMYVYIJIbI
A) MOIyJb M3MEHEHUS CKOPOCTH MIEPBOTO 1 | A?)| -2
nrapuka
B) Moxynp n3MeHeHHsI CKOPOCTH BTOPOTO 2) | A;)| _ l v
apyKa 3
3) ‘AB‘ =3
S 2
4) ‘Av‘ =3V
Ortser: A b
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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 OCTaHOBKHM IO IPSMOH yiMIle Mpoe3KaeT IPy30BHK CO CKOpOCThio 10 M/c.

A23

Uepez 5c¢ OT OCTaHOBKM BJIOTOHKY TPY30BHKY OTBE3XKA€T MOTOLUKINCT,
JBUKYIIMHACS. C MOCTOSIHHBIM YCKOPEHHEM, U JOTOHSIET IPy30BUK Ha PACCTOSHUU
150 M ot octanoBKH. UeMy paBHO YCKOPEHHUE MOTOLIMKIIA?

1) 1w/’
2) 2,5wm/c?
3) 2w/’
4) 3w/’

Teno maccoit 800 r, Harpetoe g0 Temmeparypsl 100 °C, omycTnnm B KaIOpuMeTp,
cogepkamuit 200 r Boasl. HaganbHast Temneparypa KaJOpuMETpa M BOJBI paBHA
30 °C. Tlocne ycTaHOBIEHHS TEIIOBOTO PaBHOBECHS TEMIEpaTypa Telaa U BOJIbI
B kanopumerpe 37 °C. Omnpenenure yAeIbHYI0 TEIIOEMKOCTb BEIECTBA
uccieayeMoro Tena. TemmoéMKoCThi0 KalopuMeTpa IpeHeOpeys.

1) 117 Jx/(xr-K)
2) 400 Tx/(xrK)
3) 234 Ix/(xr-K)
4) 640 Ix/(xr-K)

B 0HOPOJIHOE MEKTPUUECKOE TONE BIETaeT co ckopocThio 0,5-107 M/c snekTpoH
U JIBIDKETCS 110 HANpaBJICHUIO JUHUM HampsbkéHHocTH nosis. Kakoe paccrosHue
MPOJIETHUT SMEKTPOH 10 MOJIHOH IMOTEPH CKOPOCTH, €CIU MOIY/b HAIPSLKEHHOCTH
nonst pased 300 B/m?

1) 6cm 2) 24 cMm 3) 48 cm 4) 12cMm

Jlunza ¢ QokycHbiM paccrosiaueM F=0,1 M maér Ha 3KpaHe H300paKCHUE
MpeAMeTa, YBelInueHHOe B 6 pa3. KakoBo paccTosiHHE OT JIMH3BI JI0 H300paKeHUs?

1) 0,7m 2) 1,7m 3) 02 M 4) 0,5um




EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

Ilonnoe pewsenue 3a0au CI-C6 neodxooumo 3anucams ¢ d1anke omeemog No 2.
IIpu oghopmnenuu pewienus 6 o6nanke omeemog No 2 3anumiume cHauana Homep
3a0anun (Cl, C2 u m.o.), a 3amem peuwieHue coomeemcmeyiouieii 3a0ayu.
Omeemul 3anucwléaiime 46mKo u pazoopuueo.

Katymka, obnafgaromasi HHAYKTUBHOCTBIO L, COSAMHEHa ¢ UCTOYHHKOM ITUTaHUS
¢ DJAC & wu nAByMs OJMHAKOBBIMH pe3UCTOpaMH R. DIEKTpHYecKas cxema
COeIMHEeHUsT u300pakeHa Ha puc. 1. B HadanpHBIE MOMEHT KJIHOY B LENH
Pa30OMKHYT.

B MoMeHT BpemeHH t=0 K04 3aMBIKAIOT, YTO IPUBOAUT K U3MEHEHUSIM CHIIBI
TOKa, pETUCTPUPYEMBIM aMIIEPMETPOM, KaK ITOKa3aHO Ha pUC. 2.

L 14
hp----ccar
I=3A
A
O—
) »
0 t
Puc. 1 Puc. 2

OCHOBBIBAsCh Ha WM3BECTHBIX (HM3HUECKUX 3aKOHAX, OOBACHHUTE, MOYeMy IIpH
3aMBIKaHUM KJIIOYa CHJIA TOKAa IUIABHO YBEJIMYHMBAETCS 10 HEKOTOPOIO HOBOTO
3HaueHus /,. Onpenenure 3HaUCHUE CUIIBI TOKA /;. BHyTpeHHUM CONpOTUBICHUEM
HCTOYHHKA TOKa IPeHEOpeyb.

Ilonnoe npagunvnoe pewrenue Kaxcoou u3 3aoau C2—C6 oondcno cooepicams
3aKOHbL U (POpMYTbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U OOCIMAMOYHO 01
pewienua 3aoauu, a maxyce MamemamuyecKkue npeodpazo6anusn, pacuémol ¢
YUCTICHHBIM OMGEMOM U NPU HeOOXO0OUMOCHU PUCYHOK, HOACHAIOUUT

K ongHomy xoHIy n€rkodl mpy>KUHBI
wéctkocthio k = 100 H/m mpukperuén
rpy3 maccoi m = 1 Kr, nexammuid Ha

pewenue.
k
TOPU30HTANIBHON  IUIOCKOCTH,  JpYyroi .‘ ‘ . ‘

KOHeI[ NPY>KUHBI 3aKpEIUIEH 7 7
HEMOJIBWKHO (CM. PHCYHOK). I'py3 CMEHIaloT 1O TOPU3OHTANM, PACTATUBAs
NpY)XHHY, 3aT€M OTIyCKalOT C HadaJdbHOH CKOpPOCThIO, paBHOM Hymio. I'py3
ABMKETCA B OJHOM HAIIpaBJICHUHM MU 3aTE€M OCTAaHABJIMBACTCA B IIO0JIOKCHWUU, B
KOTOpOM TIPYKHHa YK€ cCkara. MaKCUMaJbHOE paCTSHKEHHE IIPYKUHBI, IPH
KOTOpPOM Tpy3 JBIDKETCS TakuM oOpasoMm, paBHo d = 15 cm. Haiinute
K03 PUIMEHT TpeHus | rpy3a MO IIIOCKOCTH.
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B cocyze 06séMoM ¥ = 0,02 M’ ¢ KECTKUMH CTEHKAMH HAXOIUTCS OTHOATOMHBIN

ra3 mpu arMocepHOM JIaBlIeHHH. B KpBINIKE CcOCyZa HMEETCSl OTBEPCTHE
momapio s = 2:107 Mm%, 3aTKHyTOe NpoOKOoW. [IpoOKa BBICKAKHBAET, €CIIM Trasy
nepenaTb KOJu4ecTBo TemioTel He MeHee 15 k/[x. Ompenennte MakcHManbHYIO
CHITy TpeHHS TIOKOs F' IpOoOKH 0 Kpast oTBepcTus. ['a3 cuutaiite uaearbHbIM.

B cxeme, mokazaHHOW Ha pucyHke, kmod K 1. 2
JIOJIr0€ BpeMsl HaxXoqwics B TIOJIOKCHHH 1. K\,
B MomeHT £, = 0 xi1I0Y TIepeBenu B MOJIOKEHHE 2.
> = R S
K wmomenty ¢#>0 ma pesucrope R =100 kOm Er—— C R

BBIICTMIIOCH KOJMYECTBO TEIUIOTH O = 25 MK/[X.
Uemy paBHa cuiia Toka / B LIENMH B 3TOT MOMEHT?
OAC OGarapeu E=15B, e& BHyTpeHHee
comportusnenue r =30 Om, éMkocTs koHzeHcatopa C = 0,4 Mx®. IloTepsimu Ha
3NIEKTPOMArHUTHOE U3Iy4eHUE IpeHeOpeys.

B nocTossHHOM MarHUTHOM I10JI€ 3apsDKEHHAsk YacTULA JBHXKETCS 10 OKPYKHOCTH.
Korma wWHAyKIMIO MarHMTHOTO TOJS  CTaJd  MEUIEHHO  YBEJIMYHBATh,
00HapYXHUJIOCh, YTO CKOPOCTh YAaCTHILbl YBEIMUHBACTCS TaK, 4TO €€ KHHETHUECKas
SHEPryst MPSIMO MIPOTIOPIHOHATIbHA HHAYKIMHK noisd. Haliaute yacrtoty obOpareHus
YacTHIBI C DHEpruedl FE, ecli 4YacToTa OOpalieHHs YacTHIbl C 3Heprued FE
paBHa V.

ONEKTPOH, IBWXKYLIMHCSI CO CKOPOCTBIO U 1,5-10° w/c, crankuBaetcs
C HOKOSIIIUMCS TIPOTOHOM, 00pa3ysi aTOM BOZOPOJa B COCTOSHHMHU C JHeprueu E,
(n = 3). B mpouecce obpazoBaHus aTtoma uziydaercs ¢(oroH. Haiinure mnuny
BOJHBI A 3TOro (pOTOHA, IpeHeOperas KHHETHYECKOW SHEpruei aroma. YpPOBHH
SHEPTHH SIIEKTPOHA B aTOME BOJOPO/Ia 3a1al0Tcsl (hopMyIIOH

E :—13’63B,r/:[en: 1,2,3,....

n 2
n
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