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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.

Teno, GpoleHHOE BEPTUKAIFHO BBEPX CO CKOPOCTHIO U, Yepe3 HEKOTOpOe BpeMs
ynaino Ha moBepxHOCTh 3emin. Kakoil rpaduk cOOTBETCTBYeT 3aBUCHMOCTH
MOJYJIsl CKOPOCTH T€Ja OT BPEMEHH JABHKCHUS ?

1) v 2) v 3) v 4) v
OFV O‘A‘ 0% OFL
t t t t

B wuHeprnmanbHOH cucTeMe oTcuéra cwia F o coolliaer Teny Maccod m
_ . . 1 5~ o
YCKOpPEHHE d. YCKOpPEHHE Tella Maccoil 2m moJ ACHCTBHEM CHIIbI EF B 3TOH

CHUCTEME OTCuéra PpaBHO

) a 2) —a 3) 2d 4) 4ad

FNe

JlBe 3Be3[bl OJMHAKOBOH Macchl 7 HPUTATHBAIOTCA JPYr K JPyry € CHIIaMH,
paBHBIMHU 10 Moayito F. UeMy paBeH MOIyJb CHJI HPUTSKEHUS MEXKIY APYTHMMHU
JBYMs 3BE3/1aMH, €CIIN PACCTOSHUE MEX/1y UX IIEHTPaMH TaKoe Xke, KaK U B IEPBOM
ciIydae, a Macchl 3BE31 paBHBI 2m U Sm?

1) 10F 2) 25F 3) 4F 4) TF

Manpunk Maccodt 50 Kr HaxXOgUTCS HA Telekke maccoir 50 Kr, ABIXKyIICHCS IO
TJIaJIKOW TOPU3OHTAIBHOW Jopore co ckopocthio 1 m/c. Kakum craneT mMonyib
CKOPOCTH TENEXKH, €clli MallbiiK TpHTHET C He€ B  HalpaBICHUN
MEPBOHAYAIBHON CKOPOCTH TEJICKKH CO CKOPOCTHIO 2 M/C OTHOCHTENBHO AOPOTH?

1) 2wm/c
2) 1,5m/c
3) 0

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

IUIMNTHYECKOH opbure. BpiOepure BepHOE YTBEpXKICHHE O 3HAYCHUAX
KMHETHYECKOU HEPIUH U TOJIHONH MEXaHHYECKOI SHEPTUuH CITyTHUKA.

1) Kunermueckass osHeprusi [IOCTUTaeT MAaKCHMAJIbHOTO 3HAYEHHWS B TOYKE
MAaKCHUMAJIBHOI'O yaaneHm[ oT 3CMJ'II/I, IIoJIHAsAT MEXaHHU4YCCKas 3HCpFI/I$I
CHyTHI/IKa HCU3MCHHA.

2) Kunernueckas W TONHAsS MeEXaHWYECKas OHHEPrHs CIyTHUKA JIOCTHTAlOT
MAaKCHUMAJIBHBIX 3HaquHﬁ B TOYK€C MUHUMAJIBHOT' O yzlanem/m oT 3CMHI/I.

3) Kunernueckas OHEPrugd MAOCTHUIa€T MAaKCHUMaJIbHOIO 3HA4Y€HHUA B TOYKE
MUHUMAJIBHOTO YAAJICHUA OT 36MJ’II/I, NoJiHasA MEXaHU4YECKasd SHEPrusa CIIyTHUKa
HECHU3MCHHA.

4) KuHerndeckass W TojHAs MeXaHUYECKas OHEPIrusd CIIYTHUKA JOCTUIraroT
MaKCHMAJIbHBIX 3HAYCHHUH B TOUKE MAKCUMAJIbLHOT'O yAajieHus OoT 3eMiu.

[pu TapMOHHYECKUX KoJIeOaHUAX
MPYKUHHOTO MasTHHKa KOOpJIMHATa Irpy3a

x(l)zAsin(Zn%+(poj U3MEHseTCs

C TEYCHHEM BPEMEHH f, KaK IOKa3aHO Ha
pucynke. Ilepuony 7T u ammiuuryna
KoJsieOaHul A paBHBI COOTBETCTBEHHO

1) T=2c,A=2cm
2) T=4c,A=2cm
3) T=5c,A=4cm
4) T=3c,A=4cMm

CpenHsia KWHeTHUEeCKast SHEPrHsl MOCTYIATENIbHOTO TEIJIOBOTO ABHKEHUSI MOJIEKYJI
pa3spe)XeHHOTo Tra3a yBEIMYMIACh B 2 pa3a, a KOHLEHTPALUs €ro MOJEKYI
yMeHbIImIach B 2 pasza. IIpu sTom naBnenue rasa

1) yseauuuiocs B 4 pasa
2) yBEIWYHMIIOCH B 2 pasa
3) yMeHbLIMIOCH B 4 pa3a
4) He U3MEHUIIOCh
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Ha PUCYHKE IIOKa3aHa CX€Ma YydacCTKa

anexkTpuyeckod nenu. Ilo ywyactky AB
TeuéT mocTosHHBI TOkK /=2 A. Kakoe
HalpsDKCHUE TI0Ka3bIBAaeT HJICANIbHbIN

3aBMCHMOCTh JIaBJEHMS HIEANbHOTO ra3a oT p 4
TeMIepaTypsl MpeicTaBieHa Ha auarpamme p—T
(cMm. pucyHok). B kakoit m3 Touek 00BEM Taza
MakcumaneH? Macca raa B JaHHOM IIpoliecce

MIOCTOSIHHA. BOJIBTMETP,  €CIHM  COIPOTHUBIICHHE
= ?

1 4 r=10mMm?
2) B ; . 1) 1B
3) C 0 T 2) 2B
4 D 3) 3B

4) 0
Tpu MeTammuueckux Opycka HPHBENU B COIPUKOCHOBEHHE, KaK
ToKa3aHo Ha pucymke. CTPENKHM YKa3blBAIOT HANpPABICHHE T Kakoli M3 IIEpEYMCIEHHBIX HUKE IIPOLECCOB  OOBLACHAETCS  SBJIECHHEM
teronepenadd. CpaBHHTE TeMmeparypbsl OpyCKOB Iepe] HX U I eKTPOMArHHTHOI MHAYKLHH?
CONPUKOCHOBEHHEM. > d . . )

3 1) BO3ZHHKHOBCHHUE CHIIBI, IEHCTBYIOIIEH Ha 3apsDKCHHYIO YaCTHILY, IIOMEIEHHYIO
) =T1>T; B DJIEKTPHYECKOE T10]Ie
2) L>T=T; 2) BO3HMKHOBEHHE pa3HOCTH TOTECHIHAJIOB MEXIY KOHIIAMH DPa30MKHYTOTO
3) i=1>T, METAITIMYECKOr0 KOJIbIIa IIPH BBUTAaHUH B KOJIbIIO TOCTOSHHOTO MarHUTa
4 T'=T3>T, 3) B3aUMHOE NPUTHKEHUE JBYX NapajuleNIbHbIX IIPOBOJHHKOB C TOKOM, IIO
KOTOPBIM TOK IIPOTEKAET B OJJMHAKOBOM HAIpaBICHUU
H . . 4) BBLIET 3JIEKTPOHOB C IIOBEPXHOCTH METAJLIa IIPH €T0 HarpeBaHUU
a pHUCYHKE MpUBENEH IMKJI, OCYIIECTBISICMBIH P |

C OmHMM MoOJeM HuaeanbHoro rasa. Ecmn U — A - B
BHYTPCHHsIsl 9Heprus rasa, A — pabora, coBepuiaeMast Kak u3MeHuTCs mepuoa CBOOOIHBIX AJIEKTPOMArHUTHBIX KoJieOaHWH B KOHTYpe,
rasoM, 0 — cO00LIEHHOE Ta3y KOJIMYECTBO TEIUIOTBL, 1 ! €CJIM BO3IYLIHBII HNPOMEXKYTOK MEXIy IJIaCTHHAMM KOHJEHCAaTOpa 3alOoJHUTh
10 ycnosus AU >0, 4=0, O>0 BbIIOMHAOTCS ~ JTU3JIEKTPUKOM C TU3JIEKTPUYECKON IIPOHUIAEMOCThI0 € =27
COBMECTHO HA y4JacTKe D - ¢

1) ymensbmmmrcs B 2 paza
1) 4B 0 7

2) yBenuuuTcs B 2 pasa
2) BC 3) V2
3) €D YBEJIMYHUTCS B pasa
4) DA 4) yMeHbIIUTCA B 2 pa3a
Mo «akoif w3 crpeiok 1-4 HampasieH  BexTop 1 b Ipenmer Haxoautcsa Ha paccTosHHU 50 cM OT IIOCKOTO 3epkana. KakoBo OymeT

-7 o pacCTogHUE MEXAY HUM H €TI0 I/I306pa)KGHI/IeM, €ciin npeaMeT l'lpI/I6.TII/ISI/ITb

HaHpSDKéHHOCTI/I E QJIEKTPUYECKOI'0 I10JIs, CO3JaHHOI'O K 3epKajy Ha 15 cm?

JOBYMSI Pa3HOUMEHHBIMHM HEMOJBM)XHBIMH TOYEYHBIMH (o)
3apsinamu B Touke O (cM. pHuCyHOK, ¢>0, Touka O 129 o 1) 80cm 2) 60cMm 3) 50cm 4) 70 cMm
paBHOyIAJNIeHa OT 3apsI0B)?

D1 2) 2 3) 3 4) 4
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HudpakunonHas pemérka ¢ MepuogoM d OCBEHIACTCS MOHOXPOMATHYECKHM
cBeroM. Ha sKpaHe, yCTAaHOBIICHHOM 3a PEHIETKOW MapauleNIbHO ei, BO3HHUKACT
nudpakiMoHHas KapTHHA, COCTOSIIAas W3 TEMHBIX W CBETJIBIX BEPTUKAIBHBIX
mojioc. B mepBoM ombiTe pemérka OCBEIIaeTCsi 3eNEHBIM CBETOM, BO BTOPOM —
CHHHM, a B TPETheM — (HOJICTOBBIM. MeHsIsl PEIETKH, JOOUBAIOTCS TOTO, YTOOBI
paccTosHHe MEXIY CBETJBIMH IOJIOCAMH BO BCEX OIBITAX CTANO OJMHAKOBBIM.
3HaueHHUs TMOCTOSHHOW pewérku dy, dp, d; B TEPBOM, BO BTOPOM
U B TPETHEM OMBITAX COOTBETCTBEHHO Y/IOBJICTBOPSIOT YCIOBUIM

1) di>dy>ds
2) di<d><d;
3) dr>d, > ds
4) di=d,=d,

B onpiTax o dporodrddexry B3sum ruracTHHY M3 MeTaiia ¢ paboToii Bexona 3,5 3B
M Cranmd ocBemarh eé cBeroM dgactoroil 3-10"° I'm. 3areM HHTEHCHBHOCTB
MaJafoNlero Ha IUIACTUHY CBETa YMEHBLIWIM B 2 pa3a, OCTABUB HEH3MEHHOM
qacToTy. B  pesymprare O3TOro MaKCHMallbHash KHHETHYECKas dHEpPIus
(hOTO3NIEKTPOHOB

1) He u3MeHMNACh

2) He ompeJeseHa, Tak Kak (OTOIEKTPOHOB HE OyleT
3) yMeHbLIMNAch Oojee yeM B 2 pasa

4) yMeHbIIWIACh B 2 paza

JaH rpadyk n3MEHEHHs Yuciia sAep HaxOASLIerocs B MPOOUpPKe paJnOaKTHBHOIO
H30TOIIA C TEYCHUEM BPEMEHH.

N, 104
4

I~

T

0 1 23 456 78 twMec.
Hepnon nonypacr[az[a 3TOro U30ToI1a

1) 1 mecan

2) 2 mecsana
3) 4 mecdaua
4) 8 Mecsues
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Kakoe u3 npuBeIEHHBIX ypaBHEHHMH SIEPHBIX PEAKLUil COOTBETCTBYET 3aKOHAM

A20

COXpPaHCHUS JJICKTPUICCKOT'O 3apsiia 1 MacCOBOTo ypcia?

7 0 Ty
1) 4Be+71e—>3L1+ve
7 0 Ty 1
2) 4Be-ﬁ-_le—>3L1+1H+ve

3) ZBe+ je—> §B+ v,

4) [Be+ fe— 9Be+ gn+ v,

BblHyTaﬂ U3 114U CTajibHadA JC€Tajlb OCThIBACT. B Ta6n1/1ue MPUBCJACHBI PE3YJIbTAThI
HU3MEPECHUA TEMIIEPATYPHI ACTAJIA YECPE3 KAXKbIC 1-2 MUHYTBI.

t, MUH 0 1 2 4 6 8 10
T,°C 900 | 700 | 500 | 300 | 300 | 200 100

ITOrperrHOCTH M3MEPEHHs TEMIIEPATyPhl i BPEMEHH COOTBETCTBEHHO paBHHI 50 °C
n 10 c. Kakoif u3 rpadmkoB IOCTPOEH NPAaBHIBHO C YYETOM BCEX PE3YJIbTaTOB
U3MEPEHUH U MX MOTPEIIHOCTENH?

D r°c 3 1°c,
800 NC 800\
\\ \
600 N 600\
400 \C 400 -
200 N 200 A= NENE
0 2 4 6 8 t, MUH 0 2 4 6 8 t', MMH
2) 1,°C Y 1°C
800 800\
600 600
400 400
200 200
0 > 0 >

2 4 6 8 I, MUH 2 4 6 8 I, MMH
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MaccuBHbIN Tpy3, NOKOSIIUNACA Ha TOPU3OHTAIBHOM OMNOpE, MPUBS3aH K JIETKOM
HEpacTsHKUMOH BepéBKe, INEepeKUHyTOW uepe3 wuaeanbHbId Onok. K BepéBke

MIPUKJIAJbIBAIOT TIOCTOSIHHYIO Ccuily F, HampaBieHHyr0 noj yrioMm o= 30°
K TOPU30HTY (CM. PHUCYHOK). 3aBUCHMOCTHh MOAYJISI YCKOPEHHS Ipy3a OT MOIYJIS
cuibl F' mipezacraBneHa Ha rpaduke. Yemy paBHa Macca rpy3a?

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

1) 1,2kr 2) 0,3 xr
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C BepUIMHBI HAaKJIOHHON IUIOCKOCTH M3 COCTOSIHHS IIOKOS

Yactp 2

Omeemom Kk 3a0anuam 3mou wacmu (BI1-B4) saensemcsa nocnedosamenbnocms
uugp. Bruwume omeemsl chauana ¢ mexcm padomovt, a 3amem nepeHecune
ux ¢ onank omeemoe Ne 1 cnpasa om Homepa coomeemcmeyouezo 3a0aHus,
HAUUHAA C Nepeoll KIemouKu, 0e3 3anamvlx, HpoOeN08 U _KAKUX-1udo
donoaHumebHblx __cumeonos. Kaxcoywo uyugdpy nuwmume 6 omoenvhou
KJ1emouKe 6 COOMBEMCMEUN ¢ NPUBCOSHHBIMU 6 OIAHKe 00pasyamu.

CKOJIB3HT C YCKOpEeHHEM Opycok maccoii m (cM. pucyHok). Kak
U3MEHATCSI BpeMs [JBIDKEHHUS, yCKOpeHue Opycka M cuiia
TpeHusl, neiicTByIomas Ha OpyCOK, €CIIM C TOH K€ HaKJIIOHHOH
IUIOCKOCTU OyJeT CKOJNB3UTh OPYCOK W3 TOTO XK€ Marepuaia
Maccoi 2m?
JInst KXo BeJIMYMHbI ONPENISNTUTE COOTBETCTBYIOIIMIA XapaKkTep H3MEHEHUSL:

1) yBenmuuTcs

2) yYMEHBIIUTCS

3) He U3MEHHTCS

3anuiuTe B TaOIUIy BhIOpaHHbIe HUMPBI U KaKIOHW (DM3UYECKOH BEIUYHHBL.
Llucper B 0TBETE MOT'YT HOBTOPSITHCS.

Bpewmsi 1BukeHHs Yckopenue Cuna TpeHust

Ha pucyHnke mokasaH mporecc M3MEHEHHs COCTOSHHUS
OJIHOTO MOJIS OAHOATOMHOTO HjeanbHoro raza (U —
BHYTPEHHSIS SHEPIHs Ta3a; V — 3aHUMaeMbIil UM 00BEM).
Kak m3MmeHsieTcst B XoJie 3TOro Iporecca abCoNoTHAs
TeMIIepaTypa, JaBJICHNUE U TEIUIOEMKOCTh ra3a?

JUis Ka)KJ0M BETMUUHBI OIPEIENIUTE COOTBETCTBYOLIUI
XapaxkTep U3MEHEHHU:

1) yBemuuuBaeTcs
2) yMmeHbIIaeTCs
3) He u3MeHseTCs

3anumure B Tabauuy BeIOpaHHbIE HUGPHI IS KXKIOW (U3MYECKOH BEIUYUHBIL.
Lucdhpel B OTBETE MOT'YT HOBTOPSITHCS.

Temneparypa rasa JlaBnenue rasa TemnoéMKocTh rasa
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YcTaHOBHTE COOTBETCTBHE MEXIY (1)0pMyJ'IaMI/I JUIA BBIYHUCIICHUA (1)H3H‘I€CKI/IX
BCJIMYHUH B CX€MaX IIOCTOSIHHOI'O TOKA U Ha3BaHUSIMU 3TUX BECINYUH.

B ¢opmynax ucrons3oBanbl 0003HaueHus: [ — cuia Toka; U — HampspkeHue; R —
COIIPOTHUBJICHUE PE3UCTOPA.

K Ka)i(,I[Oﬁ NO3UIIUH TIEPBOIr0 CTOJ'I6LIa HOZ[6epI/ITe COOTBCTCTBYIOIYIO MO3UIHIO
BTOPOIro M 3allMIINTE B Ta6III/Igy BI:IGpaHHLIe I.[I/I(I)pbl oA COOTBETCTBYIOIIUMHA
OyKBaMH.

OOPMYVYIJIbI OU3NYECKUE BEJIMYNHBI
A) U 1) MOImHOCTH  TOKa,  BBIIENSIOIIAsCS  Ha
R pe3ucrope
b) 1%R 2) HamnpsUKEHHE Ha PE3UCTOPE
3) cwuia Toka yepe3 pe3ucTop
4) 3apsn, MPOTEKUINH Yyepe3 pe3nucTop
OrtseT: A b

JlBa NMIAaCTUIMHOBBIX LIAPUKA MaccaMu 7 U 2m HaXOAATCS Ha TOPU30HTAIBHOM
riajgkoM croie. [lepBblil U3 HUX JBUIKETCS KO BTOPOMY CO CKOPOCTBIO U, @ BTOPOM
IIOKOUTCSL OTHOCHUTENIBHO CTOJIA. YKaXuTe (GOPMYNBl, IO KOTOPBHIM MOXKHO
paccuuTaTh MOIYIH W3MEHEHHUSI CKOPOCTEH MApHKOB B Pe3ylbTaTe MX aOCOIIOTHO
Heynpyroro yzaapa. K kaxnodl mnosunmu 1epBoro crosnbua noapdepure
COOTBETCTBYIOIYIO [TO3UIIMIO BTOPOTO U 3aIMIIUTE B TAONUIy BHIOPAHHbBIE LU(PHI
IOJI COOTBETCTBYIOIMMH OyKBaMH.

OUBNYECKUE BEJMYMHBI DOOPMVIJIbI
A) MOIynb U3MEHEHHS CKOPOCTH TIEPBOTO 1) ‘ Aa‘ -2
HIapuKa
B) Monynp u3MEeHEHHs: CKOPOCTH BTOPOTO 2) | A5| _ 1 v
HIapyKa 3
3) ‘Af)‘ =3v
4) (.- 2
|A1)| =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 OCTAHOBKH I10 NPSIMOH yJIHIIE IPOE3kKAeT rPy30BUK CO CKopocThio 10 Mm/c.

A23

A24

A25

‘-Iepe3 5C¢ OT OCTaHOBKH BIOI'OHKY TIPY30BUKY OTBE3XACT MOTOLMUKIIUCT,

IBIKYIIHiics ¢ yckopeHmeM 3 M/c>. CKONBKO BpeMEHH IOTpebyercs
MOTOIMKIIUCTY, YTOOBI JOTHATH IPY30BUK?
) 75¢ 2) 5c¢ 3) 15¢ 4) 10c

[Ipu mnpoBeneHMM >KCEpUMEHTa MO M3MEPEHHIO YIEIbHONH TEeIIOEMKOCTH
BEIIECTBA METAUTMYECKUI HUIUHAP Maccoi 0,15 Kr ObLT BEIHYT M3 KHITAIICH BOBI
U OIyILIEH B BoAy, uMmeroulyto temmneparypy 20 °C. Macca xonoauoit Boas! 0,1 Kr.
[Mocne ycTaHOBIEHUS TEIUIOBOTO PAaBHOBECHS TEMIIEpAaTypa METajlla U BOJIbI CTaja
paBHoit 30 °C. Uemy paBHa yjaenbHas TEIUIOEMKOCTh BEIECTBA, U3 KOTOPOTO
caenad nunuHAp? TeroéMKoCThIO KaJopuMeTpa peHedpeyb.

1) 2100 dx/(xr-K)
2) 900 Ix/(kr-K)
3) 400 qx/(xr-K)
4) 200 Ix/(xr-K)

B onHopoaHOE 31€KTpUUecKoe Mojie O CKOPOCTHIO 0,5-10" m/c Bieraer 3JEKTPOH
U JIBIKETCS 110 HANpaBJICHUIO JUHUM HampskéHHocTH noss. Kakoe paccrosHue
MPOJIETUT DNEKTPOH [0 MOJHON MOTEPH CKOPOCTH, €CIM MOAYJb HANPSKEHHOCTH
noist pased 600 B/m?

1) 12cm 2) 15,6 cm 3) 24cm 4) 6cMm

JIunza ¢ QokycHbiM paccrosiHueM F=0,3 M maér Ha 3KpaHe H300paKCHUE
nmpeaMeTa, yBelndeHHoe B 3 pasa. KakoBo paccrositHMe OT JIMH3BI 710
u300paxceHus?

1) 0.9m 2) 0,3m 3) 12m 4) 0,6 m




EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

Ilonnoe pewenue 3a0au C1-C6 neooxooumo 3anucams ¢ 61anke omeenog Ne 2.
Ilpu opopmnenuu pewrenus 6 o1anke omeemog Ne 2 3anunuiume cHa4ana Homep
3a0anun (Cl, C2 u m.o.), a 3amem peuwieHue coomeemcmeyiouieii 3a0ayu.
Omeemul 3anucwléaiime 46mKo u pazoopuueo.

Karymika, obnanarommas HHIYKTUBHOCTBIO L, COEIMHEHA C MCTOYHUKOM IUTaHHS
¢ OJIC £ u nByMs ONWHAKOBBIMH pe3ucTOpaMu R. DJeKTphyeckas cxema
coeaMHeHus u3o0paxxeHa Ha puc. 1. B HauanbHbIM MOMEHT KIIIOY B IIETTH 3aMKHYT.

1A
ly=4A
Lfp----=—=-
— >
0 t
Puc. 1 Puc. 2

B MoMeHT BpeMeHH ¢ =0 KIIOY Pa3MBIKAIOT, YTO MPHUBOAUT K M3MEHEHMSIM CHIIBI
TOKA, PETHCTPUPYEMBIM aMIIEPMETPOM, KaK MOKa3aHO Ha puC. 2. OCHOBBIBAsCH Ha
M3BECTHBIX (DM3MYECKHMX 3aKOHAX, OOBSCHHUTE, IMOYEMy HPH Pa3MBIKAHHU KIIOYa
Chia TOKAa B I[ENM IUIABHO YMCHBLIACTCS, NPUOMIDKAsCh K 3HAYCHUIO [).
Ormpenenure 3Ha4YCHUE CHIBI TOKA /. BHYTPEHHUM CONPOTHBICHHEM HMCTOYHHKA
TOKa IIpeHeOpedb.

Ilonnoe npasunshnoe pewenue Kadxcoou uz 3aoauy C2—C6 0onxicno codepicamsp
3aKOHbL U (POpMYTbl, NPUMEHEHUE KOMOPBIX HeoOX00UMO U 0OCIAMOYHO 01
Ppewienua 3a0auu, a makKyce mamemamuyecKue npeoodpaz06anus, pacuémol c
YUCTIEHHbIM OMEEMOM U RPU  HEOOXOOUMOCHU PUCYHOK, ROACHAIOWUIL
Ppewenue.

K omHomy KoHIy NErKol Npy>KUHBI
wectkocThio k= 100 H/M npukpernnén
rpy3 maccod m =1 kr, nexamuii Ha

k
00000

n
TOPU30HTAIBHON IUIOCKOCTH, IPYrou

KOHeII MPYKUHBI 3aKpeIIEH 7%

HETOJIBIYKHO (cm. PHUCYHOK).

Koaddumment tpenuss tpysza mno rmiockoctd pu=0,2. ['py3 cMemamoT o
TOPU30HTANIM, pACTATHBas MpPYKXWHYy Ha BEIWYMHY d, 3aTeM OTIYCKAIOT
C Ha4YaJbHOW CKOPOCTBIO, paBHO# HyJr0. Haliure MakcuManbpHOE 3HaueHUE d, IpH
KOTOpPOM Tpy3 IBIJXKETCS B OJIHOM HANpaBJICHUH W 3aTEM OCTaHABIHBACTCS
B TIOJIOKEHHH, B KOTOPOM TIPYKHUHA YXKE CHKaTa.
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. 3 . v
B cocyne 00BéMoOM V = 0,02 M C )KCCTKUMH CTCHKAMH HAaXOJUTCA OAHOATOMHBIU

ra3 mpu arMocepHOM JaBlIeHHH. B Kpplllke cocyzna HMeeTcs OTBEpCTHE
momapio s = 2-10* Mm%, 3aTKHyTOE MPOoOKOH. MaKkcHuMabHasT CHIa TPEHHUS TTOKOS
F mnpoOku o kpas orBepctust paBHa 100 H. Omnpenenute MakcumaibHOE
KOJIMYECTBO TEIUIOTHI, KOTOPOE MOKHO IepemaTh rasy, 4ToObl IpoOKa emé He
BBICKOYMJIA M3 OTBEpCTHSL. ['a3 cunTaiiTe naeaabHBIM.

B cxeme, mokazaHHOM Ha pucyske, kmod K
JIOJIr0€ BpeMsl HaXOIWICS B TIIOJIOXKEHUH 1. \ L
B mMomeHT th=0 KITIOY TIepeBeIn K\/
B nosiokeHue 2. Kakoe xonn4ecTBo Temorsl O
BBIIENUTCS Ha pesuctope R=100kOm k E,r
MOMeHTy (>0, Korja cujga TOKa B LENH
1=0,1MA? DOJIC o©Oarapeu E=15B, eé
BHYTpEHHEE COTIPOTHUBIICHUE 7=30 Owm,
émkocte koHzmeHcaropa C =04 wmx®d. Ilotepsmu Ha
U3JIy4eHHE peHeOpeyb.

[]
1
a
=

OJICKTPOMAarHuTHOC

B nocTosHHOM MarHUTHOM NOJ€ C MHAYKIUEH B, 3apsKeHHast YacTULA JBHXKETCS
0 OKPYXHOCTH panuycoM Ry Korma HHIyKIMIO MarHMTHOTO MOJSL CTajaHd
MEJICHHO YBEIUYMBATh, 0OHAPYKHUIOCH, YTO CKOPOCTh YAaCTHUIIBI M3MEHSETCS TaK,
4yTO €€ KMHETHYEeCKas YHEpPrusl MpsMO MPONOPLHUOHATIbHA MHAYKIUK MoJisd. Uemy
OyJeT paBeH paauyc OpOUTHI B MATHUTHOM IIOJIE C MHAYKIUeH B?

DNeKTPOH,  ABWKymmiics co  ckopocthio v =2:10°m/c,  crankuBaercs
C TOKOSIIIMMCS IIPOTOHOM, 00pa3ysl aTOM BOIOPOAa B COCTOSIHUM C dHeprueil E,
(n = 2). B mpouecce oOpazoBanusi aroma uny4aercs ¢poron. Haiinure yactoty v
sToro (QoroHa, mpeHeOperas KHMHETHUECKOW SHeprueil aroma. YPOBHU SHEPIHHU
9JIEKTPOHA B aTOME BOJOPOJa 3a4al0Tcs (PopMyIIoi

E =—%3B,rz[en: 1,2,3,....

n
n
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