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NuacTpyRnusa

Ha BeimonHeHre »K3aMeHAIIMOHHON paboThl mO (pu3MKe OTBOAUTCI 3,5 yaca
(210 munyT). Pabora coctout u3 3 yacrei, BKIIOYAOIINX 36 3aaHUi.

Yacre 1 comepsgur 25 samanmit (A1-A25). K xamagomy samanuio maercs
4 BapwaHTa OTBETA, U3 KOTOPBIX MPABUIHHBIA TOJIBKO OUH.

Yacts 2 comepsxur 5 samanuii (B1-B5), ma KoTopble ciaemyerT gaTh KpaTKHi
orser. [lna saganmit Bl u B2 orBer Heo6xomumo samucarh B Buie Habopa mudp, a
i sagaaui B3—-B5 B Buze uncia.

Yacte 3 cocrour m3 6 samammit (C1-C6), Ha KOTOpBIe TpebyeTcs maThb
PasBepHYTHIN OTBET.

IIpu BemmonHenuu 3ajganuii B3-B5 uactu 2 3HavueHWe MCKOMOM BETHYUHBI
clieqyeT BBIPA3UTh B TeX ENUHUIAX (PU3UUECKHUX BEJIMYMH, KOTOPhbIe YKa3aHBLI B
ycaoBuu 3amanud. Eciau Takoro ykasaHus HET, TO 3HAYEHWE BEJIHYHUHBI CIeLyeT
samucarb B Mexnyunaponsoii cucreme epuuuil (CH). Ilpu Beraucienuu paspemiaercs
KCII0JIb30BaTh HEIPOrPAMMHUPYEMBIN KaIbKYIIATOP.

BuumarensHO ipounTaiiTe KaKI0e 3aiaHNe U MpejjiaraeMble BAPHUAHTHI OTBETA,
ecu omm wmmerorca. OTBeuaiiTe TOJIBKO IIOCAE TOTO, KAK BbI IOHSJIM BOIPOC H
IIpoaHaJu3upOBaJXd BCEe BapHUaHTBI OTBETAa. BbIHOJIHHﬁTe 3a/laHus B TOM IIOpAOKe, B
KOTOpOM OHHM J[aHbl. Kciu Kakoe-TO 3ajaHue BbI3BIBAET y BacC 3aTpyAHEHUeE,
MpoIycTuTe ero. K IpOIyIeHHbIM 3aJaHudM MOKHO OyaeT BepHYThCH, €ClIH Yy Bac
ocraHeTcs BpeMsd. 3a BBINOJHEHHE PA3JIMYHBIX 10 CAOKHOCTH 3a[aHUM JaeTcs OIUH
unn 6Gomee 6ammoB. bamnbl, moaydyeHHBIE BaMK 34 BBINOJIHEHHBIE 3aaHUM,
cymmupyiores. 1locrapaiiTech BBIIOTHUTD KaK MOMHO 6OJbIe 3aJaHHN ¥ HaGpaTh
HauOOoJIbIIIee KOJIUIECTBO OAJIIOB.

sKenaem ycnexa!
HI/I)Ke IIpUBEAEHBI CIIpABOYHbIE JaHHbI€, KOTOPbIe MOTyT HOHa,ZIO6I/ITI)CH BaM IIpu

BBIIOJTHEHUY PaOOTHI.
JecaTHYHEBIEe IPUCTABKH

Haumenopanmne | Q6o3nauenue Muo:xurens Haumenosauue O6o3Havenne M::Jﬁn_
rura I 10 9 CaHTU ¢ 10_2
Mera M 106 MHJLIH M 107
KHIO K 103 MHKpO MK 1076
TEKTO r 10 2 HaHO H 1070
neiu I 10_1 IIUKO o 10_12
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KoncraHTBI
YUCIIO 1T =314
yCKOpeHue CBOOOIHOrO IaeHusI HA SeMiie g =10 M/c2
IrpaBUTALIMOHHAA IIOCTOSHHAA G =6,7 107 H-m/xr?
YHUBepCcaJbHAA Ia30Basd IOCTOAHHAA R = 8,31 J:/(monb K)

IIOCTOIHHAA BO.TH:LIMaHa

k =1,3810723 /K

mocToAHHAas ABorampo

NA = 61023 Mot

CKOpPOCThH CBETa B BaKyyMe c = 3-108 M/c
K02(p(puIIFeHT MPOIOPIIMOHATEHOCTH b= I _ 9-10° H-m/Kn?
B 3axoHe Kymona 4megg

MOZYJIb 3apsaa SJIeKTPOHA (31eMeHTapHBIH

®usuxka. 11 knace. Bapuanr Ne 1

_ 1019
DIIEKTPHYECKUI 3apsa) e=1,610 " Kn

nocrosiHHasa Ilmanka h = 6,6-10_34 -

CooTHoONIEHHE MEKAY PASTHIHBIMHA €TUHHAIIAMH

TeMmeparypa 0K =-273°C

aToOMHAasA eguHUIIa MacChl laem = 1,66-10'27 KT
1 aToMHAasA eTUHHUIIA MACChl SKBUBAJIEHTHA 931,5 M»sB

1 BJIEKTPOHBOJIBT 1B = 1,6-10_19 JIE:S

Macca gacTuig

BIEKTPOHA [9.1-10™°) kr = 5.5:10 % a.e..

IIPOTOHA

1.673-10 27 xr = 1,007 a.e.m.

HeUTpoHa

1.675:10%7 kr =~ 1,008 a.e.m.

© MHOO, 2009 r.

ILnorHOCTH IIOZCOJIHEYHOI'0 Maciaa 900 KI‘/M3
BOZ(BI 1000 xr/v® |amoMuHusA 2700 xr/m>
IpeBecuHEI (cocHa) (400 KI‘/M3 sKemesa 7800 KI‘/M3
KepocHHa 800 xr/m®  |prytH: 13600 xr/m>
¥ aeabHasa TEIIOEMKOCTH
BOJIBI 4,210 3 Toxe/(xr-K) amomunana 900 Tax/(kr-K)
Ibaa 2.1-10 3 ixe/(xrK) Menu 380 Isx/(xr-K)
swemesza 640 x/(xr-K) yyryHa 500 T:x/(xr-K)
ceuuna (130 I:x/(xr-K)
YmeabHas TEILJIOTA
napoo6bpaszoBaHusA BOALI|2 310 6 Isx/KT
IUJIaBJIEeHUA CBUHIIA 2,5-10 4 Hsx/xr
IJIABJIEHUSA JIba 3,3-10 ® Iax/xr
HopmanbHbIE yCIOBHA JaBleHUE 10° Ila, remmeparypa 0°C
MoaapHaa macca
asora 28-1073 KI/MOJIb KHCIIOpoaa 32:1073 KI'/MOJIb
aprosa 40-1073 KI'/MOJIb JIUTUA 61073 KI/MOJIb
BOZOpOZa 21073 KI/MOJIb MoubaeHa 96-1073 KI/MOJIb
BO3ayXa 29-1073 KI'/MOJIb HeoHa 20-1072 KI'/MOJIb
rejaus 41073 xr/momn YIJIEKHCTIOTO rasa 44-1073 xr/moms

© MHOO, 2009 r.
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Yacts 1

IIpu ewvinosanenuu 3adanuii wacmu 1 e 6aanke omeemoe Ne 1 nod
HOMEpPOM 8blNOHAEMO020 damu 3adanus (Al - A25) nocmaevme 3nak «X»

68 K./emouke, HOMep KOmMOpOii coomeemcmeyem Homepy 6blOPAHHOZO
eamu omeema.

He6omxbiioe Temr0 TOJTKHYIM BBEPX II0 CHIIOHY V’_\

TOPKH, W TeNo 3a BpeMda 1' TOpKy IIpeomoieno, He
OTpBIBAsCh OT ee moBepxuocTu (cMm. pue.). C
MOMEHTa TOJNYKA 3aBHCHUMOCTh IIPDOEKIIMH YCKOPEHHS Tejla Ha OChb X OT
BPEMEHHU MOXKHO H300pa3UuTh IpaduKoM (CUIbI TPDEHUS He VIUTELIBATD).

1) Ay 2) iy

x

3) e 4) Ay

[
]
[an]
=l ;

o mMomeHTa BpemeHH ! = f{ HA Telo JedcTBOBAjIa

F l F
e[MHCTBeHHa# cuma F, u Teno jpuramocb ¢ i
yckopenuem a(puc. 1). B moment Bpemenu f=1 4 o %
HAllpaBJIe€HWEe CHJIbl MTCHOBEHHO  H3MEHHJIOCh
(puc. 2). IIpomexyToK BpeMeHH, B TeUeHHe KoToporo <4 t=4
YCKOpPEeHHe Tejia IIPpUMEeT HallpaBJIeHHe 52, Puc. 1 Puc. 2

1) mpsAMO IpOIOPITMOHAIEH Macce Tea
2) 00paTHO HPOIIOPIIMOHAIEH Macce Tela
3) saBmcuT TOIBKO OT yriIa O

4) paBeH HyJIIO

IBa Tena o0pasylT 3aMKHYyTyI CHCTEMy. B TedyeHne BpeMeHH HX
B3aMMO/IEMCTBUA BCETIA COBIIAAIOT

1) Mopmynu yCKOpeHHI Tei
2) mamnpaBiieHUsA YCKOPEHUH Tell
3) MOysau MIHOBEHHBIX CKOPOCTEH Tel

4) NUHUU NEeUCTBUA CHUJ B3aAUMOIEHUCTBUA

© MHOO, 2009 r.
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Ha 6pycre maccoit 300 r mexuT OGpycoK Maccou
200 r. Hmwxuuii 6pycok TAHYT 3a HHUTKY (CM.
puc.), u OPyCKM [OBIGKYTCA II0 IOy KaK OIHO
IIeJIoe C IIOCTOSHHOM CKOpocThio. Koadpuiment Tpenus mexmy Opycramu
pagen 0,3. Cwra Tpenwus, 1eicTBYIOMIAA Ha BEPXHUH OPYCOK, pPaBHA

1) 0H 2) 0,6 H 3) 09H 4) 1,8 H

HOBa Ttema wmaccoii 100 r EKaxpmoe OpoOIIEHBI C 300 30,

rmoBepxHocTH Semiu Mmop yriaom 30° K TOPHU3QHTY C
OIMHAKOBBIMU CKopocTaMHu 4 m/c (cMm. puc.). B MomenT 6pocka Momyisb
CYMMBI UMIIYJIBCOB TEJI paBEH

1) 08kr-m/c 2 04dkr-m/c?  8) 02kr-m/c>  4) 0kr-mlc

Konerr B crepwxus AB jexur Ha momry, a K
BepxXHeMYy KOHITy A CTeD:KHSA MPUKIAIbIBAIOT CHILY

F, 4ro0bl ymep:KaTh CTEP:KEHb B HEIOABMKHOM

cocrosuuu (cM. puc.). Kak Hamo HampaBuTh 5Ty
CHILy, YTOOBI €€ 3HAYeHHE OBLI0 MUHUMAIBHBIM?

1) BepruransHO BBepx (1)
2) mepneHIUKYAAPHO CTEP:KHIO (2)
3) ropusonTasnbHO (3)

4) Bronb crep:kHs (4)

MarepuanbHad TOYKa Maccod m, HMeIOIas 3apan ¢,
HAaXOJUTCI HA BHICOTE A B 3JIEKTPOCTATHIECKOM IIOJIE H
Seminn (cMm. pwuc.). Ecim mepemectuts 5Ty TOYKy Ha
IIOBEPXHOCTh SEMIH II0 TPAaeKTOPHUM, IIOKA3aHHOH Ha =
PUCYHKe, TO cyMMa paboT, COBEPIIIEHHBIX CHIOHN TIKECTH U
AIEKTPOCTATUYIECKUM IT0jIeM, OymeT paBHa Hymio. Pa6ora, coBepinenHas
SJIEKTPUYECKUM I10JIeM, IIPH IIepeMeIlleHHN TOYKH II0 TOH Ke TPAeKTOPUU B
HCXOMHOe I0JI0KeHne, PaBHA

1) mgq 2) mgh 3) —mglg 4) —mgh

B crosmryio Ha cTone Basy maccoii 0,4 Kr mocTaBuiu IIBeThl Maccout 0,2 Kr u
Hamuiu 171 Boabl. Bo CKOTBKO pas yBeIWUYHWJIOCH JaBJIEHHE, OKA3bIBAEMOE
Ba30M Ha CTOJ?

1) B4 pasa
2) B 3 pasza
3) B 2,5 pasa
4) B 1,7 pasa

© MHOO, 2009 r.
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Al10

All

Al12

Al13

Al4

2 T BOJOPOJAA B 3aKPBITOM COCy[e IIPH KOMHATHOH TeMIIepaType CO3JaioT
nasnenue p. Kakum Gyzer 1apienue 2 T refius B TOM e coCyZie TIPDH TOH e
temneparype? ['asbl cauTaTh UAEATbHBIMA.
1) P 2) p 3) 2p
2

4) 4p

B saxpsiTom cocyme Bmectumocthio 0,5 1 HaxoxuTes rasd maccoit 3 r. Kakoe
JaBJIeHWe 9JTOT Ta3 OKa3bIBAeT HA CTEHKHU COCyJa, €CAH CpeqHAd
KBaapaTUIHAS CKOPOCTH ero Mojerya 500 m/c?

1) 10°1Ia 2) 1510°Ta 3 2510°TMa 4 510°TIa

B cocyne mom HEIIOTHO MPUJIEraroluM IMOPIIHEM HAXOIUTCSI HAealbHbIN
ra3 mMaccoil m. B HauyanbHBI MOMEHT BpeMeHH o0beM rasa paBeH V, ero
naenenwe p, temmeparypa 1. B pesymnbprare mpoliecca, MpOBEIEHHOTO C
rasoMm, ero oobem crai paseH V/3, nasmenue 4p, temmneparypa 27. Macca
rasa B COCy/le OKa3ajaach PaBHON

D m 2) 2 3) 3 4) "
—m —m
3 2 2
Ha pmarpamme o6wvem (V) — remneparypa (T) mokasan
IPOITeCC M3MEHEHWs COCTOSHHA HiealbHOro rasa. llpum
nepexoge 1—2—»3 ras cosepmaer pabory 8 rll:x, 33
npuyeM Macca rasa He MeHsercsa. KolImuecTBO TeIvIoThl, [
TIOJy4YeHHOe Ta30M Ha yJacTKe 2—>3, pABHO PN
0 T
1) 4xllx 2) 6 x/l:x 3) 8 xllx 4) 12 g/lx

[ Ba ToueuHbIX 3apama q u — 2q B3aumopercTBYIOT ¢ cuioi 1 H. Moxyns
CyMMBI CHJI, KOTOpbIE OyayT AeHdcTBOBATH CO CTOPOHBI STHUX 3aPAM0B HA
TPeTUl TOYEUHBIN 3apda] BEIWIUHOMN @, IOMEIIEHHBIU IIOCEPEeIUHE MEKIY
HHMH, PaBeH

1) 2H 2) 4H 3) 6H 4) 8H
Ecau ® BeiBomam CD memwu, IOKa3aHHON HA PHCYHKE, o
IIOAKJIIOYUTDH I/I,[[ea.HBHbel HNCTOYHHUK TOKa C

manps:xenuem 100 B, a k BeiBogam AB — wmeanbHBIN
BOJIBTMETP, TO BOJABTMETP HOKakeT Hampsskenue 30 B. 4
Yro moxaskeT BOJIBTMETD, €CIH €r0 M HCTOYHHK TOKA
TIOMEHATh MeCTaMu? B

1) 0B 2) 30B 3) 70B 4) 100 B

© MHOO, 2009 r.

®usuxka. 11 knace. Bapuanr Ne 1

Al6

A17

Ha pucynke mokazaHa siIeKTpHYECKas  cxema | |
YCTPOHCTBA, COCTOSIIEr0 W3 YeThIpeX PEe3UCTOPOB Hu |||
IBYX HIOealbHBIX IOHOAOB, IpuieM R = R, = 100 Owm, R R
Ry =R4 =200 OM. B KaxkoM u3 4deThIpex pPe3UCTOPOB Bs fur—) |
CHJIa TOKA HAuOoabIIasa?

] [ |

1) B pesucrope R 1
2) B pesucrope R,
3) B peswucrope R3
4) B pesucrope R 4

JBa OMMHAKOBBIX PE3UCTOpPA COEAWHEHbI MMApalIeNbHO, a Todku A u B
NOJIy4eHHOH cxeMbl (puc. 1) TOAKIIOYEHBI K WCTOYHUKY TOKA.
ITapannenbro pesucropy 1 IOAKIIOYMIHN eIle OOUH pesucTop (puc. 2), mpu
9TOM HampssKeHme Mexnay ToukamMu A um B ocramocs mpexumm. Kax
M3MEHUJIACh CHJIa TOKA B pes3ucropax 1 m 2 B pesynbrare MOJKIIOYEHUT
Tperbero pesucropa’?

1 1

2 2

Fuc. 1 Puc. 2

1) B pesucrope 1 cuiia TOKa yBeIMYHACH, B PE3UCTOPE 2 — YMEHBIIIHIACH
2) cuia TOKA yMEHBINWIACH M B pesucTope 1, u B pesucrope 2

3) B pesucrope 1 cuia TOKa yBeJIWYWIach, B pe3UCTope 2 — He
M3MEeHUIach

4) cusa TOKA He U3MEHWJIACh HU B pesucTope 1, Hu B pesucrope 2

Ha pucynke noxasana 3aBHCHMOCTb aMIUTATY[BI |
I, xonebaHmii cuabl TOKA B KoaebaTeIbHOM

KOHType oT 4yacToThl v. O KaKux KojebaHuAX U O
KaKOH 4acroTe v UieT pedb?

0 v
1) o cBOGOHBIX KOJIEOAHUAX U COOCTBEHHOM YaCTOTe KOIe0aTelbHOTO
KOHTypa
2) 0 BBIHYXIEHHBIX KolebaHHMAX ©W  COOCTBEHHOM  9acToTe

K0JIe6aTeIbHOT0 KOHTYpa
3) 0 cBOOOIHBIX KOJIEOAHUAX U YACTOTE BHEITHETO BO3IEHCTBUI

4) 0 BBIHYKIEHHBIX KOJIEOAHUAX U YACTOTE BHEIIIHErO BO3IeHCTBUA

© MHOO, 2009 r.
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Ha pucymke 1moKasaHa cxeMa  yYCTAHOBKHM I
AEeMOHCTpauu ABJIEHUA CaMOMHAYKIIUHU. CTpe.TIKI/I

[A19 ] Ha

IIOKa3bIBAIOT HAIIpPaBJIeHHe TOKAa, IIPOTEKAIOIIero depes
namnouru JI; u JI, ompu 3amrryToM kaoue K. Ecau ximou
Pa30MKHYTb, TO HallpaBieHHe HHIYKIIHOHHOIO TOKA

1) uepes maMmIOYKy JI1 CTpeJKa MOKaKeT IPABUIBHO, a Yepes JaMIIOYKy
JIZ

2) uepes maMmIo4uKy J1

— HEIPaBUIbHO

| CTpelKa IOKaKeT HeNpaBHIbHO, a 4epes
JIaMIIOUKY JI2 — IIPaBHJIBHO

3) u yepes IAMIIOUKY JIl, ¥ 4epes JIaMIIOYKY JI2 OyIeT IPOTHBOIIOI0KHO
HAIIPABJIEHUIO CTPEJIOK

4) ¥ 4depe3 JIAMIIOYKY JIl, U Yyepes JAMIIOUKY JI2 OyzZeT COBIIAAaTh C

HAIpaBIEeHUEM CTPETIOK

COOMPAIOIIYT0 JTAHBY
mapajuleJbHBIX JIydad, OJUH U3 KOTOPBIX IPOXOIUT
yepes ABOMHON (PoKyc, a BTOpOH — uepe3 (oKyc
auH3BI (CM. puc.). 3a THH30H HpeIOMIIeHHbIE JIyId
nepeceKyTes

maganT IBa 4 o

]

1) Meskay IIIOCKOCTBIO JIMH3BI U ILIOCKOCTHIO AB
2) B mnockoctu AB
3) mexnay mrockocrsio AB u mutockoctsio CD

4) B mmockoctu CD

Korma xarom ycraHOBKM [Jii  HAOIIOMEHUS
doTosdderTa ocrelaeTcs IMydKOM KEITOTO CBETA

4acToToH V| (cM. puc.), CHIa TOKA Yepe3 aMIIepMeTp
pasua I. Karox qomosHHUTEIBHO OCBEIAIOT IIyYKOM
romy6oro cBera dwacToToH Vv, = 1,2vy. Uwucmo
doToHOB, MmamaAIUX HaA KATOA B eIHHHUILY I\l\ =I N
BpeMeHH, B 000MX IIy4Kax OJWHAKOBO; BCe ' N

(oTOsIEeKTPOHBI [ONEeTAIOT 10 aHoxa ycraHOBKU. Ilokasamue ammepmerpa
P OCBEIIeHWH KaToaa IBYyMS IIyIKaM# CBeTa PABHO

I 2) 2I 3) 1+1,21 9,1

1,2

© MHOO, 2009 r.
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A21 Hdauasl BomH ne Bpoiinsg siaeKkTpoHa, o-4acTHIBI M HEUTPOHA CBI3aHBI
COOTHOIIIEHUEM /Ie > ﬂa > /ln. KakoBo cooTHOIIEHHE MEKIY UMILYIbCAMU
STHUX YaCTHUIL?
1 > >
) p,>p,>P,
>p >
3) pO( pe pl’l

2)p,>p,>0p,
4)pn>p0(>pe

Harpersiii ra3 yriepon 165C MU3JIy4aeT CBeT. JTOT M30TOI UCIBITHIBAET [3-
pacman ¢ mepuomoM moiypacuaza 2,5 c. Kax m3aMeHuUTCA CIIeKTp U3IydeHHus
Bcero rasa 3a 5 c¢?
1) crekTp wusiIydYeHHMs YriAepoAa WCUYE3HET W 3aMEHHUTCI CIIEKTPOM
H3IIydeHus asora 7 N

2) cmeKTp H3IydYeHWs YIJepoAa MCYEe3HEeT U 3aMEHUTCH CIEeKTPOM
1
n3Iydenus Gopa 55 B

3) CHeKTp HU3Iy4YeHWs YTIIepoja CTAHET MeHee SIPKUM, U N06aBSITCIH
JIMHWHY CIIEKTPa U3IydeHud bopa 155 B

4) CneKkTp Uu3JIyYEeHWs YIiepojia CTaHeT MeHee SPKHUM, W I00aBATCA
JIMHUY CIIEKTPA U3IyIeHHUsI a30Ta 175 N

Topunii 29302Th , ICIIBITaB ABA [-pacliajia U OAWH O-Paclaf, IpeBpamiaerca B
DIIeMEeHT
1) 29346Pu 2) 29208Th 3) 28268Rn 4) 28364Rn

Ilocne mowns wa Hebe Mo:xHO HabmMIOmZaTh pamyry, a Ha acdanbre
PAasHOLIBETHBIE IISITHA MOKHO YBHIETb HA MACIIHOM ISATHE. OTH SBJIEHU
MOYKHO O0BACHUTDH

1) nucnepcuei ceera
2) unrepdepeHIuei cBeTa

3) pagyry - gucmepcueii cBera,
nHTepdepeHIinei ceeTa

a IBeTa MacCJIdHOIroO IIdTHa -—

4) pagyry — wuHTepdepeHIued cBera, a I[BeTa MACAIHOIO IISITHA —
JIHcIiepcuel ceeTa

© MHOO, 2009 r.
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fa

1.6

=

1,2

ol
i

0.4

B

i

0 0,2 04 0,6 0,8 tc

Ha rpadure mnpuBemeHa 3aBHCHMOCTb CHJIBI TOKA B  KaTYIIKe
MHAYKTUBHOCTBIO 2 I'H oT Bpemenwu. IlorpemnrHocTs u3aMepeHus: CHIIbI TOKA
cocrasisiia 0,1 A, spemenu — 0,025 c. Uemy npumepHO paBHA 10 MOMYJIIO
A1 C caMOMHIYKIIAY, BOSHUKIIAA HA KOHIIAX KATYIIKHA?

1) =3B 2) ~2 B 3) ~1,5B 4) ~1B

© MHOO, 2009 r.
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Yacts 2

Omeemom kK Kaxmcdomy u3 3adanuii Bl - B2 6ydem Hexkomopas
nocaedosameanvHocmsv  yugp. Imy  noc.1edoeamesbHOCHb  HAJO
3anucamb € 6aaHK omeemose Ne 1 cnpasa om  HOMmepa
coomeemcmaeaywezo 3adanus 6e3 npobenoe u KAKUX-AUOO CUMEB0.108,
HavuHas ¢ nepeoii kaemouku. Kascdyro yugpy numume 6 omaoeawvhoii
K./1emouKe 8 COOmeemcmaeuu ¢ npueéedeHHbIiMuU 6 6aaHKe 00pasuamu.

K 6arapeiike moaKIOUEH peocTaT, IpudeM B HAYAILHbIH MOMEHT BpEMEHH
€r0 COIPOTHBIEHWE MEHbIIe BHYTPEHHETO COIPOTHBIEHUS OaTapeiku.
CompoTuBneHre peocraTa HAYWHAIOT yBEIWYWBaTh. Hak mpu dTOM
MEHSI0TCH (pU3WIECKHWe BEJIHYMHBI, MEPEeYnCIeHHBIE B JE€BOM CTOJOIE

TabIAIbI?
PUSNIYECKHUE NX ISMEHEHUE
BEJINUYHWHBI
A) MowmHocTs, BeIgenamwinaica 1) yBenwduBaercs
B peocrare

2) ymenbinaercs
B) Hanps:xenwe Ha KiremMMax
paTapeiiku 3) cHauana  yBenWumBaeTcsd, a

3aTeM yMEHbIIIAeTCs
B) Cuna toxa B 1ienin

A b B

Orser: |,

© MHOO, 2009 r.
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YcTaHOBUTE COOTBETCTBHE MeXay OIIMCaHHBIMH B JIEBOM CTOJI6I_[e
0COOEHHOCTAMH TEIJIOBBIX IIPOI11EeCCOB U €Tr0 Ha3BaHUIMMN.

OCOBEHHOCTH TEIIJIOBOT'O HA3BAHHUE
IIPOITECCA ITPOIIECCA

A) Tasy mepegaercs HEKOTOpOe KOAMYECTBO 1) M30TEpMUYECKHI
TEIJIOTBI, M OH COBepIIaer paboTy, HO
BHYTPEHHAS OHEPTrHUs Tasa  O0CTaercs

HEH3MeHHOH

2) uzobapHbIid

3) M30XOpHBIA

B) I'as OpicTPO  CXEMAOT B COCY/l € 4) anumaGarHbI
TEIJION30IUPOBAHHBIMUA ~ CT€HKaMM, U
TeMIlepaTypa ra3a pacrer

B) Kenesusblii rBO3Ib HArpeBalOT B KOMHATE
HaJ IUIAMEHEM TOpPEeNIKH, W [JHWHA TBO3IS
YBEJIIMYUBAETCA

A b B

OTtser: |

Omeemom K kKamcdomy u3 3adanuii B3 - B5 6ydem Hekomopoe uucno.
Omo uwucso Hado 3anucamsb 6 6.1aHK omeemos Ne 1 cnpasa om Homepa
coomeemcmeyiouiezo 3a0aHU, HAYUHAA ¢ nepeoli Kaemouku. Kaorcdoiii
cumeon (yugpy, 3anamyio, 3HAK MUHYC) nuwume 6 o0mdoienbHOU
K/1emo4Ke 6 coomeemcmeuu C npueedeHHbIMU 6 0.1anKe o0pasyamu.
Edunuyv pusuueckux eeauuun nucamo He HYHCHO.

I'pys maccoit 100 r moxseriten Ha npyskuHe ;xecTkocThio 50 H/m. Crauana
Ipy3 MOANEPKUBAIOT TaK, YTO MPYKWHA He [eOpMHUPOBaHA, a 3aTeM
ormyckaoor. Ompenenure MaKCHUMalbHOE PAaCTSKeHHE IIPYRUHBI IIOCTIE
ocBobOoskaenus rpysa. OTBeT BbIpasuTe B CAHTUMETPAX.

Ortser: |

Korga ras, o6bemM KOoTOporo ocraBajicad Hem3aMeHHbIM, Harpenu Ha 40°C, ero
naBimenne ypenmduiaock Ha 10%. KakoBa navanpHada temmeparypa rasa?
Orser Boipasure B K.

OTtBer: |

© MHOO, 2009 r.
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JHeprusa Kaxmaoro POTOHA B IIyYKe MOHOXPOMATHYECKOTO U3JIydeHUsd paBHA
4,4 - 1071 I:x. KarkoBa miImHa BONHBI 9TOT0 M3AydYeHUsS B Boje?
Ilokasarens mpemomiienus Boabl paBeH 4/3. OTBer BbhIpasuTe B MeTpax,
YMHOKBTE Ha 1 07 U OKPYIJIUTE M0 IENIBbIX.

Orser: |

Yacts 3

3adanus C1- C6 npedcmaensiom coboii 3adauu, noaHOe peuieHue
Komopblx Heobxodumo 3anucamv 6 04aHKe omeemoe N 2,
Pexomendyemca npoeecmu npedeapumenbHoe peuleHue HA YepHOoBUKe.
IlIpu ogpopmaenuu pewenus 6 6.1aHke omeemos Ne 2 sanuuwiume cHawala
uogwp 3adanus (Cl1 u m.d.), a 3amem peuwtenue coomeemcmaeyrouieti
3adauu.

B scHbIil meTHUI neHb Hanbojee KapKo ObIBAET HE B IOJIIeHb, & HECKOIBKO
nosnHuee. ITouemy?

Jlomka HemomBHIKHO CTOMT B BOme HOcoM K Gepery. JlBa pbrOaka, crosimue
Ha Oepery HAIPOTHUB JOAKHM, HAYWHAIOT HOATATHBATH €€ C ITOMOIIBIO JBYX
BEPEBOK, JeHUCTBYS HA JIOAKY C IMOCTOAHHBIMU cuiaMu (cM. puc.). Eciu 651
JOAKY TSHYJ TONHKO MHEPBbIH pbhIOAK, OHA MomoIuia ObI K Oepery co
cropocthio 0,3 M/c, a eciiu 6BI TAHYJ TOJIBLKO BTOPOH — co ckopocthio 0,4 m/c.
C KakoH CKOpOCTBIO HpHUONIH3UTCI K Oepery JIOKa, Koraa ee TAHYT oba
pbibaka? ComporuBieHne BObI HE YUUTHIBATE.

IlBa cocyma, comep:kaiue OZHH M TOT K€ ras, COeTUHEHbI TPYOKOH C
kparoM. O6beMbI cocyioB paBHbI V| = 1 m u V, = 2 71, a AaBlIeHUd B HUX —

py =120 glla m p, =150 klla. Kakum Oymer maBieHHe rasa Iocie

OTKPBITHUA KpaHa COGI[HHHTBHBHOﬁ pr6KI/I? C‘II/ITaTB, 4YTO TeMIlepaTrypa
rasa IIOCTOSHHaA.

© MHOO, 2009 r.
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B menwm, nokasamHOH Ha pucyHke, kmoun K;m K,

Pa3OMKHYTHI, a KOHJEHCATOphI He 3apaxeHbl. Horma
oba KJII04a OJHOBPEMEHHO 3aMBIKAIOT, JieBad (II0 cxeMe)

obkmanka KoHAeHcaropa C,mpuobperaer IIOJNIOMKU-
TeNbHBIA 3apAn. VI3BeCTHHI 3HAYEHHA EMKOCTEeH
roupeHcaTopoB C; = 1 Mr®, C, = 2 Mx®, C5 = 3 Mp®P
u JJIC barapeex £; = 4,5 B, £, = 9 B. Hatinure 3apan
xoHaeHcaTopa C .

Konmpr karymku comporusienwem 20 Om u mupykrusmocthio 0,01 T'm
samkHyThl. Karymika maxomuresd B IlepeMeHHOM MarHuTHOM moje. Korma
CO3IaBaeMblil 9TUM IT0JIEeM MArHUTHBIN OTOK yBeauuwmicsa ua 0,001 B6, Tox
B kKarymie Bospoc Ha 0,05 A. Kakoil 3apsj mpomren 3a 5T0 BpeMms IO
KaTyIIKe?

Karox Bakyymuoro dporosaemenTa 06rydaeTcs CBETOBBIM IIyYKOM C JIJITHHOH
BomHbl A = 0,6 MM u MmomHocthio W = 0,5 Br. Ha omgun smnextpow,
BBIOMTBHIN w3 kKaroma, mpuxoxutrca N = 50 d¢oronos. Ilpu 6Gombrmmx
YCKOPSAMOIINX HANPIKEHUAX MEKAY KATOJOM M AHOAOM (POTOTOK JOCTHTAeT
HAChIITeHHUs (BCe SJIEKTPOHBI, BHIOMTBHIE M3 KATOHA B €IMHUIY BPEMEHH,
IocTUrarT aHona). Haiitu cuny dhoTOTOKA HACBIIIEHU.

© MHOO, 2009 r.
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NuacTpyRnusa

Ha BeimonHeHre »K3aMeHAIIMOHHON paboThl mO (pu3MKe OTBOAUTCI 3,5 yaca
(210 munyT). Pabora coctout u3 3 yacrei, BKIIOYAOIINX 36 3aaHUi.

Yacre 1 comepsgur 25 samanmit (A1-A25). K xamagomy samanuio maercs
4 BapwaHTa OTBETA, U3 KOTOPBIX MPABUIHHBIA TOJIBKO OUH.

Yacts 2 comepsxur 5 samanuii (B1-B5), ma KoTopble ciaemyerT gaTh KpaTKHi
orser. [lna saganmit Bl u B2 orBer Heo6xomumo samucarh B Buie Habopa mudp, a
i sagaaui B3—-B5 B Buze uncia.

Yacte 3 cocrour m3 6 samammit (C1-C6), Ha KOTOpBIe TpebyeTcs maThb
PasBepHYTHIN OTBET.

IIpu BemmonHenuu 3ajganuii B3-B5 uactu 2 3HavueHWe MCKOMOM BETHYUHBI
clieqyeT BBIPA3UTh B TeX ENUHUIAX (PU3UUECKHUX BEJIMYMH, KOTOPhbIe YKa3aHBLI B
ycaoBuu 3amanud. Eciau Takoro ykasaHus HET, TO 3HAYEHWE BEJIHYHUHBI CIeLyeT
samucarb B Mexnyunaponsoii cucreme epuuuil (CH). Ilpu Beraucienuu paspemiaercs
KCII0JIb30BaTh HEIPOrPAMMHUPYEMBIN KaIbKYIIATOP.

BuumarensHO ipounTaiiTe KaKI0e 3aiaHNe U MpejjiaraeMble BAPHUAHTHI OTBETA,
ecu omm wmmerorca. OTBeuaiiTe TOJIBKO IIOCAE TOTO, KAK BbI IOHSJIM BOIPOC H
IIpoaHaJu3upOBaJXd BCEe BapHUaHTBI OTBETAa. BbIHOJIHHﬁTe 3a/laHus B TOM IIOpAOKe, B
KOTOpOM OHHM J[aHbl. Kciu Kakoe-TO 3ajaHue BbI3BIBAET y BacC 3aTpyAHEHUeE,
MpoIycTuTe ero. K IpOIyIeHHbIM 3aJaHudM MOKHO OyaeT BepHYThCH, €ClIH Yy Bac
ocraHeTcs BpeMsd. 3a BBINOJHEHHE PA3JIMYHBIX 10 CAOKHOCTH 3a[aHUM JaeTcs OIUH
unn 6Gomee 6ammoB. bamnbl, moaydyeHHBIE BaMK 34 BBINOJIHEHHBIE 3aaHUM,
cymmupyiores. 1locrapaiiTech BBIIOTHUTD KaK MOMHO 6OJbIe 3aJaHHN ¥ HaGpaTh
HauOOoJIbIIIee KOJIUIECTBO OAJIIOB.

sKenaem ycnexa!
HI/I)Ke IIpUBEAEHBI CIIpABOYHbIE JaHHbI€, KOTOPbIe MOTyT HOHa,ZIO6I/ITI)CH BaM IIpu

BBIIOJTHEHUY PaOOTHI.
JecaTHYHEBIEe IPUCTABKH

Haumenopanmne | Q6o3nauenue Muo:xurens Haumenosauue O6o3Havenne M;{:;I:}n-
rura I 10 9 CaHTU ¢ 10_2
Mera M 106 MHJLIH M 107
KHIO K 103 MHKpO MK 1076
TEKTO r 10 2 HaHO H 1070
neiu I 10_1 IIUKO o 10_12

© MHOO, 2009 .
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KoucraHThl

YHCIIO TT =314

yCKOpeHHe CBOOOIHOrO MaieHus Ha 3eMiie g =10 M/c2

rpaBUTAIIMOHHAS TOCTOSHHAS G =6,7 107 H-v?/wr?

YHHBEpCaJIbHasdA ra3oBas IIOCTOIHHAA

R = 8,31 I:x/(monn K)

nocrogaHHas Bonbpimana

k =1,3810723 /K

N, = 6-1023 MOJII:_l

®usuxka. 11 xnace. Bapuanr Ne 2

mocrosiHHAsA ABOragpo

A
CKOpOCTb CBETA B BAKyyMe ¢ = 3108 m/c
K03(p(pHIIMEeHT NPOIOPIIMOHATEHOCTH b= 1 _ 9-10° H-v2/Kn?
B 3aKoHe Kysona 41

MOZYJIb 3apsaa 3JIEKTPOHA (2/1eMeHTapHBIH
STIEKTPUIECKUH 3aps)

e=1610""Kn

nocrosauHas Ilmanka

h=6,6-10"% Is-c

CooTHomnienne MeEXRAY Pa3/INITHbBIMHA € IHNHUIIAMHA

TeMIleparypa

0K =-273°C

ILmoTHOCTH IIO/ICOJTHEYHOT'0 Macia 900 KI‘/M3
BOZBI 1000 xr/m® |anroMunna 2700 xr/m®
IpeBecuHBI (COCHA) (400 kr/M°  |#emresa 7800 xr/m°
KepoCHHA 800 kr/M®  |pTyTH 13600 xr/m®
¥YaeanrHad TEIJIOEMKOCTh

BOJIBI 4,210 3 Toxe/(xr-K) amomunana 900 Tax/(kr-K)

JIbIA 2.1-10 3 T/ (xr K) Menu 380 M:x/(xr-K)

swemesza 640 x/(xr-K) yyryHa 500 T:x/(xr-K)

ceuuna (130 I:x/(xr-K)

y,T.I,'e.TILHaﬂ TelIoTa

mapooOpa3oBaHUS BOIbI

2,3-10 8 Tlsm/xr

IIJIaBJICHHU CBHHIIA

2,5-10 4 Jlsx/kr

IIJIaBJICHUd JIbAA

3,310 ® Isx/xr

aToOMHAaA eTUHUIIA MACCHI laewMm. = 1,66'10_27 KT

1 aTomHasa eIUHHUIIA MAaCChl DKBHBAJIEHTHA

931,5 MaB

1 5IeKTPOHBOJIBT

15B = 1,6:107 T

HopmanbHbIE yCIOBHA JaBleHUE 10° Ila, remmeparypa 0°C

MoaapHaa macca

Macca gacTuixg

BIEKTPOHA [91-10°  kr = 5.5:10 % a.e.
npoToHa  |1,673-1027 kr =~ 1,007 a.e.m.
HEUTPOHA 1,675-10_27 kr = 1,008 a.e.Mm.

© MHOO, 2009 .

asora 281073 kr/Momb Kucimopona 32-1073 kr/Monb
aproHa 40-1073 kr/moms JIATHUA 6-10~2 kr/momn

BOZOpOZa 21073 KI/MOJIb MoubaeHa 96-1073 KI/MOJIb
BO3/yXa 29-10~3 kr/moub HEeoHa 201073 kr/Momb
renus 4-1072 kr/Momb YTIEKHCIIOro rasa 441073 kr/moms

© MHOO, 2009 .
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Yacts 1

IIpu ewvinosanenuu 3adanuii wacmu 1 e 6aanke omeemoe Ne 1 nod
HOMEpPOM 8blNOHAEMO020 damu 3adanus (Al - A25) nocmaevme 3nak «X»
8 K.iemouke, HOMep KOmMOpOl coomeemcmeyem HOMeEpPY 6blOPAHH0zO
eamu omeema.

(AL e

pHCyHKe  TOKasaH  TpaduK . i
3aBUCHMOCTH IPOEKIMM HA OChb X 4
CKOPOCTH [BIIKEHHS Tejla OT BPEMEHH. 12 [~--y—— ="
Onpenenure 3HaAUYEHNE IIPOEKITAN HA OCh
X ycKopeHus Tena Mexay 4 c m 8 c .
IBUKEHU

]
T
'
|
L
I
'
'
1
e B e

|
1 | 1
B T . o PR AP
|
'

|
'

PR
'

'

'

'

[
P -
N P

| '
' '

' N
C

& 8 10 12 &

1) 9m/c? 2) _2wm/c? 3) 0,5 m/c? 4) _0,5w/c’

Ha mmepoxoBaToii rOpH30HTAIBEHON TOBEPXHOCTH HEIOABUIKHO JIEKHUT TEJO
maccoit 1 kr. Kosdduruent Tpenns tena o mosepxHoctb pased 0,4. Ilpum
JEMCTBUH HA TEJI0 TOPU3OHTANIBHOM cuibl 3 H cruma TpeHnsa MexIy TenoM u
TIOBEPXHOCTHIO PABHA

1) 02H 2) 06 H 3) 3H 4) 4 H

Karep Tamur 6ap:ky mo osepy ¢ moMoINbi0 Tpoca. Kakwe cuiabl CBI3aHbI
MeKIY co00i TpeTbuM 3aKoHoM HbioToma?

1) cmia HATS:KEHHS TPOCA U CHJIA COIMPOTUBICHUS BOIBI, AEHCTBYIOIIHE
Ha 6apxKy

2) cuna ApxuMena u CUIa TSKECTH, NeUCTBYIOIINE Ha 6apKy
3) cmia TsKecTH, IeHCTBYIOIAT Ha 6apiKy, U BeC bapiKu

4) cuna Apxumena, meicTByIOIMaa Ha 6ap:ky, U Bec OapKu

Ha 3emie nepuon xomebanuii rpysa, IIOJBEIIEHHOT0 HA HUTH, paBeH 1 c.
Ecnn Ha meroTopo# Iuramere mepuoj KoiebaHWi rpysa Ha TOU Ke HHUTHU
OKa)KETCa PABHBIM 2 C, TO YCKOpEHHe CBOOOZHOTO NaJeHHI Ha JTOH
IUTaHeTe PaBHO

1) 2,5 wm/c? 2) 5wm/c? 3) 20 m/c? 4) 40 m/c?

© MHOO, 2009 .
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I Ba Tena maccoit 200 r Kaxmg0e OPOIIEHBI C TIOBEPXHOCTH 5o 300
Semmu mon yriom 30° K TOPHUBOHTY C OZWHAKOBBIME

ckopoctamu 2 m/c (cM. puc.). B momenT 6pocka Momyiib

CYMMBI UMIIYJIBCOB T€JI PaBEH

1) 0 kr-m/c

2) 0,2 kr-m/c
3) 0,4 kr-m/c
4) 0,8 gkr-m/c

MarepuanbHas TouKa Maccoi m, wWMeroInas 3apan ¢,
HaxoauWjiach Ha IOBepxHOocTH Jdemin. HKorma ee P
IIepeMEeCTUIM HA BBICOTY A II0 TPAEKTOPHH, ITOKA3aHHON o
HA PHUCYHKe, CyMMa paboT, COBEPIIEHHBIX CHUJIOH TAHKECTH -
¥ DJIEKTPOCTATHYECKMM II0JIeM SeMJH, OKasalach paBHOM HyJo. Pabora,
KOTOPYIO COBEPIIUT 3JEKTPHUIECKOE II0JI€ IIPH IIePEMEIeHHH TOIKH II0 TOM
K€ TPAGKTOPHUH B MCXOITHOE MOJIOKEHNe Ha TIOBEPXHOCTH SeMJIH, PaBHA

1) -mgh 2) - mglq 3) mgh 4) mgq
OpnHoponHBIN cTep:KeHb Maccod 1 KI MO:KeT BpalaThCs B
Bokpyr Toukx O (cm. pmc.). Ero sadurcupoBamu B e A
YKa3aHHOM MOJIOMKEeHHH ¢ moMombio HuTH AB. Cmia so°
HATSKEHUs HUTU PaBHA

o /6

1) 20H 2) 10H 3) 5H 4) 25 H

2 T renmud B 3aKpPBITOM COCy[ae IIPW KOMHATHOM TeMIepaType CO3IaioT
nasinenunn p. Kakum 6Gymer masieHwe 2 T BOJOPOAa B TOM K€ COCyZe IpPH

TOH Ke TeMHeDaTyDe? T"asbl cuuraTh naeajJjbHbIMH.
p
1) 4p 2) 2p 3) P 4) —

2

B BO3yXxe cogepiraTciad MOJIEKYJ/Ibl KHCJIOpOoAa, a3oTa U YIJIEKHCJIOTO rasa.
Cpe,Z[HI/Ie KBaJpaTU4YHbIe CKOPOCTH MOJIEKYJ a3oTa U YIJIEKHCJIOro rasa

PaBHBL D, U Uy cooTBeTcTBeHHO. KakoBo cooTHOmeHHE Mexdy oTHMH
CKOPOCTSIMH IIPH YCTaHOBHUBILIEHCA TeMIepaType Bo3ayxa?
2 ~ ~

) v, = 1,60, 3) v, = 1,250,

Do, =~y 4 v, ~ 1,250,

© MHOO, 2009 .
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Al12

Al13

Al4

Ha gmarpamme mpaBnenme (p)- temmeparypa (7T)

II0Ka3aH IrpaduK [UKI4, IPOBEIEHHOIO C MACATbHBIM | “ &
rasom (cM. pwmc.). B cocraBe sTOrO IMEKIA
HM30TEPMUYECKUM PACIIMPEHUEM rasa SBISJICA IPOIECC
r B
of T
1) AB 2) BB 3) Br 4) TA

IlapimanbHOe maBieHMe BOASHOTO Hapa B KOMHAaTe paBHO 2 - 10° Ila, a
JlaBJIeHNEe HACBHIIIEHHOTO BOASHOTO ITapa MpH TaKOH Ke TeMIepaType PaBHO
4.10° Ia. CremoBaTenbHO, OTHOCHTENIbHAS BIAMKHOCTh BO3IyXa B KOMHATE

1) 80% 2) 50% 3) 40% 4) 20%

KaK HU3MEHHUTCA BHYTPEHHAA SHEPrud HIACAJIBbHOIO rasa IIPpHU IIOHUKEHUU
ero a6CO.T[IOTHOﬁ TeMIIepaTyphl B BAa pa3da U OJHOBPEMEHHOM yYMEHBbIIIEeHUNU
obbema B 2 pasa?

1) yBemmuurcs B 2 pasa
2) ymensiuTcs B 2 pasa
3) ymensiurcs B 4 pasa

4) He U3MEHUTCH

Monyan CHJIBI B3aHMOIEHCTBUA ABYX g g 24

TOYEYHBIX 3apAfa q U — 2¢, HAXOAAUTUXCA HA o __________ P .

paccrosgunu 1 gpyr ot apyra, pasen 4 H. Uemy ! . )
7 — .

paBeH MOAYJIb CYMMBI CHJ, KOTOpbIe OYyIyT
JIeficTBOBaTh €O CTOPOHBI 3THX 3apdafoB Ha
TPeTHI TOUYEYHBIN 3apsA/l BeIUIUHOHN () = —q, TOMEIIEHHBIN Ha PACCTOAHUU
1 or 3apana g (cm. puc)?

1) 6H 2) 4 H 3) 2H 4) 1H
Hamnps:xenHocTh OTHOPOMHOTO BJEKTpHYECKOro moasa pasHa 10 B/,

paccroguue Mexay ToukamMu A u B, pacmomo:xeHHBIME HA OMHOM CHJIOBOM
nuHAN 107 (CM. prc.), paBHO 2 cM. PasHoCTh MOTEeHIHANIOB ¢ — @5 MEELY
STHMHM TOYKAMH PABHA

»

L

-l
%]
=7

»

L

-

3) 20B

1) 02 B 2) -20B 4) -02B

© MHOO, 2009 .
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Ecnu sapsan kammoi ms oOKIAmOK KOHIEHCATOPA YBEIWYHTh B 3 pasa, TO
€ro 3JIEKTPOEMKOCTb

1) yBemmuutcs B 9 pas
2) He W3MEHHUTCA
3) ymensiuTcs B 3 pasa

4) ysenuuwuTca B 3 pasa

Ha pucynre 1mokasana BSJIeKTpUYecKasg cxeMma
YCTPOMCTBA, COCTOSIIEr0 W3 YeThbIpeX Pe3HuCTOPOB H

IBYX WIealbHBIX THOROB, mpumieM R = Ry = 200 Ow,

I
l
R R
R;Rh
S P W
| 11

T T

Ry =R, = 100 OMm. B xaxom m3 ueTbIpex pe3HCTOPOB
CHUJIA TOKa HAubOJIbIIag

1) g pesucrope R,
2) g pesucrope R.,
3) B pesucrope R,

4) g pesucrope R,

JlBa OmMHAKOBBIX PE3UCTOPA COETUHEHHI IIOCIe0BATEIbHO, a ToOUKu A u B
MOJXy4eHHOH cxeMbl (puc. 1) TOAKIIOYEHBI K WCTOYHUKY TOKA.
IlapanmenpHo pesucTopy 1 HOAKIIOUMIN €Ile OOWH TAaKOH Ke PEe3UCTOp
(puc. 2), Ipu 5TOM HAIpsKEHHE MEXIy TodKaMu A m B He m3MeHHIIOCH.
Kak wusmenmnach cuna Toka B pesucropax 1 u 2 B pesysabrare
MIOAKIIOYEHUS TPEThEro pesucropa?

P o T o, B

Puc. 1
Puc. 2

1) B pesucrope 1 cmima TOKA yBeIWYHWIAch, B pPE3SHCTOpe 2 -

YMEHBIINIACH
2) cuia TOKa YMEHBIIIUIACH U B pe3ucTope 1, u B pesucrope 2

3) B pesucrope 1 cmiaa TOKa YMEHBIIWIACh, B PESHCTOPE 2 —

yBeIu4duIach
4) cua TOKa yBeIWYWIIACH U B pesucrope 1, u B pesucrope 2

© MHOO, 2009 r.
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[A18 ] Ha

A19

pHCyHKe TIIOKasaHa CXeMa  yYCTAHOBKHM IS
OEeMOHCTpanuu  ABJIeHus  caMmoumHayknuu.  Crpenku
TIOKAa3bIBAIOT HAIIPABJIEHWE TOKA, IIPOTEKAIOIIET0 uepes

namnouru JI; u JI, opu samrnyTom kmioue K. Ecnu wknrou
Pa30MKHYTb, TO HaIIpaBIeHHe HHIYKIIHOHHOTO TOKA

1) u gepes mammouxy JI;, u uepe3 mammoury JI, Gymer coBmamath c
HAIPaBIEHUEM CTPETIOK

2) u yepes mamMmouKy JI;, u yepe3 mammnouxy JI, 6yzeT IpPOTUBOIIOIOKHO
HAIPaBIEHUIO CTPEJIOK

3) uepes mammouky JI; cTpeska MOKaKeT MPABHIBHO, A Yepe3 JTaMIOUYKY
JI, — HenpaBuIBHO

4) yepes maMIOYKY JI; crpenka moOkaskeT HEIPABHIBHO, a dYepes
IaMIo4ky JI, — mpaBuaBHO

Ha pacceuBamomiyo JauH3y [agamoT 1gBa
napajuleJbHBIX JIyda CBETa, OJUH M3 KOTOPBIX
MPOXOIUT uepes MBOUHOH (POKyC, a BTOPOH —
yepes ¢okyc auH3bI (cM. puc.). Usobpaxennue,
TIOJIyYE€HHOE C ITOMOIIBIO IMH3bI, HAXOMUTCS

'

\%{

i

>_
oy
(s

tm

1) MexIy II0CKOCTBHIO JIMHS3bBI U INIOCKOCTHIO AB
2) B mwiockoctu CD
3) B mmockocTu AB

4) mexmy mrockoctbio AB u mnockoctsio CD

Ilpoton u o-yacTHIla BIETAIOT B OJHOPOJHOE MATHHUTHOE TIOJe
HepHeHANKYIIPHO BEKTOPY MAarHUTHOM WHAYKIMKM HA PacCCTOIHUM 1 cM

APYr OT 1pyra CO CKOPOCTAMH D, H U, = 20, OTrHorenne ‘17 p‘/ ’F o

MOJyne# cui, IeWCTBYIOINIUX Ha HUX CO CTOPOHBI MArHUTHOTO IIOJIA B BTOT
MOMEHT BPeMeHU, PaBHO

1)4:1 2) 1:4 3)2:1 4) 1:2
MOI.[y.TII/I HMITyJIBCOB JJIEKTPOHA, a-4aCTUuIbl H HeI7ITp0Ha CBs3aHBbI
COOTHOILIEHHEM p, > p, > p,. KAKOBO COOTHOIIEHWE MeXAY IJIUHAMH BOJIH
ae BDOfI.TIH ITHUX qaCTI/IH?

D d>ag>hy 2 0,>0,> 7

B o>y >0y B Ay> iy > Ay,
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Bepuo yreepixaenue (-1):

HznyyeHne 571€KTPOMATHUTHBIX BOJIH IIPOHUCXOIUT IIPU
A. IBH:KEHUHU SJIEKTPOHA B IMHEHHOM YCKOPHUTEIIE.

B. [BwKeHMHM ~ DIEKTPOHA B OJHOPOAHOM
HePHEeHIUKYIAPHO er0 JTUHUIM UHAYKIIHUH.

1) uAub
2) au A, 5u b
3) Tonbko A

MarauTHOM I1oJje

4) toneko B

JlazepHBIN Jyd KpacHOTO IIBeTa IIafaeT
MEePHeHIUKYIAPHO Ha JUQPPAKIIHOHHYIO
pemerky (100 mrpuxoB Ha 1 mm). Ha
muann ABC  skpana (cm. puc.)
Habmogaercad cepus KPACHBIX  IIATEH.
Kakue msmeHeHus mpousoiayT Ha SKpaHe
IpU 3aMeHe 3TOU PelIeTKH Ha PEIIeTKY CO
50 mrrpuxamu Ha 1 Mmm?

Perrerra

1) maruo B Touke B ucuesHer, ocrajabHbIE PA3IBUHYTCA OT TOYKH B
2) nartuo B TouKe B He cMecTHTCs, OCTANbHbBIE CABUHYTCA K HEMY
3) maTHO B TouKe B He cMecTHTCS, OCTAIbHbBIE PA3IBUHYTCI OT HETO

4) KapTUHA HE U3MEHUTCS

PaguoaxrusHbIil n30TOn MMeeT nepuox noiaypacuana 4 muH. CKoIbKO a1ep

u3 10000 amep »TOro M30TONA UCIILITACT PAIUOAKTHUBHBIN pacnaz 3a 4 Mun?
1) Touwno 5000 smep

2) 5000 mIv HEMHOTO MEHBbIIIE Iep
3) 5000 mim HEMHOTO 00JIBIIIE ANEP

4) orono 5000 smep, MoKeT OBITH, HEMHOrO OOJIBINIE WM HEMHOTO
MenbIre, uian Toaao 5000

© MHOO, 2009 .
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Ha rpaduke mpuBemeHa  3aBHCHMOCTb  MATHUTHOTO  IIOTOKA,
NPOHUBBIBAIOIIET0 KATyIIKy, wMmenomyi 300 BUTKOB, OT BpeMEHH.
IlorpemraocTs u3MepeHus MarHUTHOTO moTOKa cocrasiasia 0,05 Bo,
epemenu — 0,05 c. Uemy mpumepHo pasHa mo moxyiaio IIC uupykiuw,
BO3HHKIIAS B KaTYIIIKe?

&, B6

0.8

0.6 |:| |:|

0.4 D D
0,2 |:|
0 04 0,6 0,8 1,0 tc
1) =300 B 2) ~0,7B 3) =200 B 4) ~2 mMB

© MHOO, 2009 .
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Yacts 2

Omeemom kK Kaxmcdomy u3 3adanuii Bl - B2 6ydem Hexkomopas
nocaedosameanvHocmsv  yugp. Imy  noc.1edoeamesbHOCHb  HAJO
3anucamb € 6aaHK omeemose Ne 1 cnpasa om  HOMmepa
coomeemcmaeaywezo 3adanus 6e3 npobenoe u KAKUX-AUOO CUMEB0.108,
HavuHas ¢ nepeoii kaemouku. Kascdyro yugpy numume 6 omaoeawvhoii
K./1emouKe 8 COOmeemcmaeuu ¢ npueéedeHHbIiMuU 6 6aaHKe 00pasuamu.

Ilpy:xuHHBIE  MAITHHK  COBEpIIAeT CBOOOAHBIE  TOPHU30HTAIBHBIE
Konebanusa (cm. puc.). Paccmorpum nBumskeHWe MasTHUKA 3a MOJIOBHUHY
mepuoja Koie0aHuM, HAYMHAS C TOrO MOMEHTa, KOTha IpYy:KHHA
MaKCHMAaJIbHO pacTaHyTa. Kak TIpW 5TOM MEHAITCI (QU3HYecKue
BEJIMYMHEI, IIEPEYHCIEHHbIE B JIEBOM CTOJIOITE TabIUIIbI?

OPUSNIYECKHUE NX ISMEHEHUE
BEJIAYHNHBI
A) kmneTmueckas sHeprua 1) cHayama yMeHBIIAeTCd, a 3aTeM
MAasSTHHKA YBEIUYHNBAETCA

B) morennumanpHas sHeprus ~ 2) yMeHbIIAETCA

MaATHUKA
3) cmavana yBeIWYHBAeTCH, a 3aTeM

B) momynp cuabl ympyrocTu

YMeHBbIIIaeTCa
OPYKUHBI
A b B
OrBeT:

© MHOO, 2009 .
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YCcTaHOBUTE COOTBETCTBHE MEKAYy IIEpeYHuCI€eHHbIMHA CjieBa TeJlaMHu H
COCTOAHHUAMHU TBEPJAbIX BEIIECTB.
TEJIO COCTOAHUE TBEPJIOI'O

BEIIIECTBA
1) amopduoe

A) Kycok crekna
B) npumopoxHbIli KaMeHb 2) MOHOKpPHCTAIIHIECKOE

B) oxnamxmeHHbIi KyCOK 3) IMOJIHUKPHUCTAILINIECKOE
CJIMBOYHOTO Maciia

I') kycox menesa

A b B r

Orser: |

Omeemom k kKascdomy u3 3adarnuii B3 - B5 6ydem nexomopoe uucno.
Imo uucso Hado 3anucamsv 6 6.1aHK omeemos N 1 cnpaea om Homepa
coomeemcmeyrouezo 3a0aHU, HAYUHAA C nepeoti Kaemouku. Kaarcdvtil
cumeon (yugppy, 3anamyr, 3HAK MUHYC) nuwiume 6 o0maieabHOIL
K/emouKe 68 coomeemcmeuu ¢ npueedeHHbIMU 6 0.aaHKe o0pasuamu.
Edunuyvt pusuieckux eeaudun nucams He HYMCHO.

I'my6una upyma 2 m. Kamens maccoit 300 r u ob6bemom 100 oM,
HaXOJAINMCA y MOBEPXHOCTH BOIbI, Iagaer 6e3 HAYAIBHOH CKOPOCTH U
omyckaerca Ha aAHO. Cunras g = 10 M/c? , HaliIuTe KOJIMYECTBO TEIIOTHI,
BBIfleIUBIIElCA Tpu aenuu KaMasa. OTBeT BbIpasuTe B IKOYIIAX.

Orser: |

gaKOBa IJIOTHOCTE HACHIIIIEHHOT0 BOASHOIO Iapa IIPU TeMIIepaType 100°C?
TBET BHIPA3UTE B KI/M~ , YMHO:KbTe Ha 10 U OKpyTaInuTE 10 I[ETHIX.

OTtBer: |

Ily4or s/1eKTpOHOB, IIPO¥AS Yepe3 Y3KyIO Iejb, Hajl Ha (POTOILIACTHHKE
TaKyIo :Ke AU(PPAKIIUOHHYI0O KAPTHHY, KAK ¥ MOHOXPOMATHYECKHIH CBET C

mmwHoM BodHBL 550 HM. Uemy paBHa CcKopocTh sierTpoHOB? OTBer
BBIPAsuTe B KM/C, YMHOKbTE Ha 10 ¥ OKPYTIJINTE [0 IEbIX.

Orser: |

© MHOO, 2009 .

®usuxka. 11 xnace. Bapuanr Ne 2 14

Yacts 3

3adanus C1 - C6 npedcmaeaswm cob6oit 3ad0auu, noaAHOE peuteHue
Komopvix Heob0xodumo 3anucamb 6 Oaamke omeemos N 2.
Perxomendyemca npoeecmu npedeapumenbHoe peuleHue HA YepHOo6UKe.
IIpu ogpopmaenuu peuternus 6 61ankKe omeemos Ne 2 sanuwume cnavaaa
no({’nep 3adanus (Cl u m.d.), a 3amem peweHue coomeemcmaeyrouieti
3adaqu.

B scHBII eTHUI qeHb HAuboJIee KapKo ObIBAET He B MOJIIEHb, 4 HECKOIBKO
nosnuee. ITouemy?

Jlomka HemomBHIKHO CTOMT B BOme HOcoM K Gepery. llBa pbrOaka, crosimue
Ha 6epel‘y HaAIIpOTHUB JIOAKH, HA4YUHAIOT IIOATATUBATH €€ C IIOMOIIBIO ABYX
BEPEBOK, IEHCTBYA HA JIOIKY C HOCTOSHHBIMH cuiamu (cM. puc.). Eciu 651
JIONKY TSHYJ TOJNBKO IIEPBBIM pbhIOAK, OHA Iomoluia Obl K 6Gepery co
cropocthio 0,3 M/c, a eciiu OBI TIHYJ TOJIBKO BTOPO#H — co ckopocthio 0,4 m/c.
C karoil CKOpPOCTHIO MpuUOIU3UTCA K Gepery JIOAKA, KOrja ee TIHYT oba
porbaka? ConpoTuBiieHHe BOAbI HE YYUTHIBATD.

IIBa cocyma, comep:kaiue OZHH M TOT K€ ras, COeTUHEHbI TPYOKOH C
kparoM. O6beMbI cocynoB paBHbL V| = 1 1 u V, = 2 71, a AaBlIeHUd B HUX —
py =120 glla m p, =150 klla. Kakum Oymer maBieHHe rasa Iocie

OTKPBITHUA KpaHa COGI[HHHTBHBHOﬁ pr6KI/I? C‘II/ITaTI), 4YTO TeMIiepaTrypa
rasa IIOCTOSHHA.

B menw, moxasamHON Ha pucyHke, kmounm K;um K,

PA3OMKHYTBI, a KOHIEHCATOpPhI He 3apskeHnl. Korma
oba KiI04Ya OJHOBPEMEHHO 3aMBIKAIOT, jJeBad (II0 cxeMme)

oOkmagka koHmeHcaropa CmprmobperaeT IIOJOXKH-
TeTbHBIA 3apan. V3BeCcTHBI 3HAYEHUA EMKOCTEH
koHzeHcaTOopoB C; = 1 ME®P, Cy = 2 ME®, C5 = 3 MED
u I/IC barapeex £; = 4,5 B, £, = 9 B. Haiinure 3apan
xoHgeHcaTopa C .

[

1
C2 K

|_/

E2|

Kouurr rarymku comporusienueMm 20 Om u umuayktuBHOCTHIO 0,01 I'm
saMKHyThl. Karymika Haxomurca B mepemeHHOM MmarHutTHOM mone. Korga
CO3[]aBaeMbIi STHM II0JIEM MArHUTHBIA OTOK yBemmuuica Ha 0,001 B6, Tox
B kKarymike Bospoc Ha 0,05 A. Kakoii 3apsap mpoiien 3a 3TO BpeMfA IO
KaTyike?

© MHOO, 2009 .
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Karog BakyymuOro dorosnmemenTa 0b6Iydaerca CBETOBBIM IIyYKOM C JJITHHOM
Bomabl A = 0,6 MM u morHocthio W = 0,5 Br. Ha omun smnextpow,
BBIOMTHIN w3 kKaroma, mpuxomutrcai N = 50 d¢oronos. Ilpu Gosmbrmmx
YCKOPSIONINX HAMPIKEHUIX MEKILY KaTOI0M ¥ aHOAOM (POTOTOK JOCTUTAET
HaChIIeHus (BCe 3JIEKTPOHBI, BHIOHUTHIE W3 KATOAA B EIUHUILY BPEMEHH,
nocTuraioT anoza). Haiitu cuimy dhoToTOKa HACKIIIIEHUA.

© MHOO, 2009 .
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Kpurepun onieHuBaHUA 3aJaHUI C Pa3BEPHYTHIM OTBETOM

B scHBIH TeTHHI feHb HanboIee KapKO O6BIBAET He B IOEHD, 3 HECKOIBKO
nosnaee. [Touemy?

O0pa3zer; BO3MOKHOTO PEIleHUA

YenoBek OIIyIaeT Kapy, HAXOMACh B OKPY:KEHHH Topgdyero Bosmayxa. Bosmyx ke
MIpo3paveH, MOATOMY OH HATPEBAEeTCs He 34 CYeT IOIJIOIIEHUS SHEePIHH COTHEIHBIX
JIydJer, a 3a cUeT TeILUIooOMeHa ¢ HAarpeToH JydaMHu IIOBEPXHOCTHIO SeMIIH. OTOT
TEILUIOOOMEH BO3PACTAeT C YBEIWYEHWEM TEeMIIepaTyphl 3€MHOM IOBEPXHOCTH.
IloBepxHocTs mpomosxaer HarpeBarbca ConHIIEM W IIOCHE ITONYAHS, IIOITOMY H
BO3/IyX HarpeBaeTcs I0cje MOIYAHA CHIbHEe.

Kpurepun oneHKH BBINIOJTHEHUS 3aJaHUA Banabl

IIpaBunbHO yKa3aH OCHOBHOM MEXaHW3M HAarpeBaHHA  BO3[yXa, 3
MPUBOAAIINN K IPABWIBHOMY OTBETY (B JAHHOM CIydae — menaoobmern ¢
Hazpemoil 3eMHOLl NOBePXHOCMbI0), HA3BAHBI (DU3UYECKAS BEIIHYHMHA,
BIHAIOIIAA HA TEMIIEpaTypy Bo3ayxa (B MaHHOM ciydae — memnepamypa
3eMHOlU noeepxHocmuU), W BpeMsd, KOTAA TeMIeparypa IOBEPXHOCTH
JIOCTHTaeT MaKCHUMyMa.

IIpuBeneno pemeHue ¥u JaH BEPHBIA OTBET, HO WMeeTCs OIWH w3| 2
CIIEIYIOMNX HeJOCTATKOB:
— B o6bsacHenny comepiKarcsa AUIlb 06Iue paccy:KaeHus 6e3 IPUBI3KH K
KOHKDETHOH CHUTyaI[Myl 3aJa4d, XOTd YKasaHbl BCe He00XOAMMEbIe
(busuyeckue IBIEHUSI U 3aKOHBI.

nJjm
— Paccysxnenus, npuBopsdiue K OTBETY, NPEACTABIEHbI HE B IIOJIHOM
o0beMe MK B HUX COZIePIKaTCA JIOTHIECKUe He09eThL.

nJjiamn
— YxazaHbl He Bce (pHU3MYECKUE ABIEHUST K 3aKOHBI, HEOOXOAMMEIE IS
IIOJIHOTO MPABUJILHOTO PeIleHus.

IIpuBeneno pemenve W JaH BEPHBIA OTBET, HO WMEETCA OIWH W3 1
CIIeIYIOIINX HETOCTATKOB:
— B ob6bsacHennn comepiKarcsa Aulllb 0bIue paccy:KaeHus 6e3 IPUBI3KH K
KOHKPETHOM CHUTyalliu 3aaud, XOTA YyKa3aHbl BCe HEOOXOAMMbIe
(usuUecKue SBIEHUS U 3aKOHBI.

nJjim
— Paccymnenus, npuBosdiue K OTBETY, NPEACTABIEHBI HE B IIOJHOM
o0beMe WM B HUX COIEPIKATCS JIOIMYECKHe HeJOYeThI.

nJjim
— YkasaHbsl He Bce (pM3HYECKHE SBJIECHHUSI M 3aKOHBLI, HEOOXOIMMbIE IJIS
IIOJIHOTO IIPABUJIBHOTO PeIeHu .

Bce cnysam pemieHus, KOTOpble HE COOTBETCTBYIOT BbIleykasaHHbIM| 0
KPHUTEpPHIM BBICTABJIEHH OIEHOK B 1, 2, 3 6auia.

© MHOO, 2009 .
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Jlomka HemogBMIKHO CTOMT B BOme HOcoM K Gepery. IlBa pbrbaka, crosiiue
Ha Oepery HaIpOTHB JIOAKH, HAYMHAIOT MMOATATHBATHL €€ C IOMOIILIO ABYX
BEPEBOK, IEHCTBYA HA JIOAKY C HOCTOSHHBIMH cuiamu (cM. puc.). Ecimu 651
JIONKY TSHYJ TOJBKO IIEPBBIM pPHIOAK, OHA MOMOILIa Obl K Oepery co
cropocTtbio 0,3 M/c, a ecmu OBI TAHYJ TOJIBKO BTOPO#H — co ckopocThio 0,4 m/c.
C Kakoil CKOpPOCTBIO HPHUOIMU3UTCA K Oepery JoaKa, KOrga ee TIHYT o0a
peibaka? CompoTuBIeHre BOALI HEe YIUTHIBATD.

OoGpa3ser; BO3MOKHOTO PEIIECHUA

Ilycts pebaku TAHYT BepeBKH ¢ cunamu | u F,. O6o3HauUMM m — Macca JOAKH, S —

ee pacCrossHue OT 6epera, U1 B V) — CKOPOCTH, COO6IHaeMI)Ie JIOOKEe COOTBETCTBEHHO

IEepBBIM W BTOpbIM pbIbakoMm. Torma mo TeopeMe O KHHETHYECKOM SHEPTUH
W3MEeHeHUs KHHETHIEeCKOU SHEepPrHH JOAKH PaBHBI paboraM MPHIOKEHHBIX K He
CILT:

mvl2 mo 22
=Fs, —==Fs
2 2
(HavasIbHAA CKOPOCTH JOIKH PaBHA HYJIIO).
Ecau v — nckomas CKOpOCTH JIOJKH, TO, IPUMEHSIA TEOPEMY O KNHETUIECKON DHEPIHHU
emg pas, Halizem

%:(F1 +By)s.

W3 Tpex mosyueHHBIX PaBEHCTB BhIpAKaeM CKOPOCTh JIOJKU: 0?2 = 1)12 + 1)22 , OTKyza

b= ol +0F =0,32+0,4 =0,5m/c.
Otser: 0,5 M/c.

an’repnn OII€HKH BBIIIOJTHECHHUA 3aJaHUA Bannsr

IlpuBeneHo monHOE IpaBUILHOE peIlleHWe, BRIIOYAOLlee cremyomue| 3
SJIEMEHTHI:

— BepHO 3ammcaHa (Qopmysia, BbIpaxKawoias (U3HYECKHH  3aKOH,
[IPUMEHEHHe KOTOPOT0 HEeOOXOIMMO Ui PEIleHHs 3a1add BHIGPAHHBIM

crrocoboM (B JaHHOM CIIydae — meopema 0 KUHemuweckol sHepzul);

— IpOBeIeHBI HEeo0XOAuMMOe MaTeMaTHiecKoe mnpeoOpasoBaHue (HOPMYJIbI
3aKOHA U PACCYKAEHWd, NPUBOAAN(ME K IPABUIBHOMY OTBETy, H
npencrasieH orBer. llpu srom momyckaerca pemnenume "mo udactam” (c
TIPOMEKYTOYHBIMHU BbIUUCICHUSIMH).

— IlpaBunsHo 3ammcana HeoOxogumas ¢opMysa, 3amuCaH IPABUILHBIN 2
OTBET, HO He IIPEJICTaBJIEeHbI PACCYKIEHNA, IPUBOAAIINE K OTBETY.
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— 3ammcana ucxomHad (popMmysa, HeoOXommMmas AN pelleHus 3afadu, u| 1
paccy:xaeHus 00 ee HCIOJIb30BAHUH, HO B HHUX COJEPKUTCA OIIHUOKA, B
pesyIbTaTe Yero mojiyueH HeIPaBUIbHBINA OTBET.

— 3anmcana ucxomHad (popMmysa, HeoOXomuMmas AN pelleHus 3ajadu, u| 1
paccy:xaeHus 00 ee HCIOJIb30BAHUN, HO B HHUX COJEPKUTCA OIIHUOKA, B
pes3yIbTaTe Yero mojydeH HEeIPaBUIbHBINA OTBET.

Bce cmayuam pelreHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KpPUTEpUSIM BBICTABIEHUA OIEHOK B 1, 2, 3 6amwia (MCIOIb30BaHKE
HENPUMEHHNMOTO 3aK0HA, Pa3pO3HEeHHbIE 3aIIUCH U T.IL.).

Bce cayuam pemreHus, KOTOpble He COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KpPUTEpHUSIM BBICTABIEHUA OIEHOK B 1, 2, 3 6amwia (MCIOIb30BaHKE
HENPUMEHHNMOTO 3aK0HA, Pa3pO3HEeHHbIE 3aIIUCH U T.IL.).

IlBa cocyma, comepskamipe ONWH M TOT Ke ras, COeIMHEHbI TPYOKOH c
kparoM. O6bembl cocynoB paBubl V| = 1 1 u V, = 2 1, a aBlIeHUs B HUX —
py =120 glla m p, =150 klla. Kakum Oymer maBieHme rasa Iocie

OTKPBITHA KpaHa COeNMHHUTENbHOH Tpybku? Cumrars, 94TO TeMmmeparypa
rasa IOCTOSHHA.

O6pasen; BO3BMOKHOTO PENIEHAA

Cornacuo ypaBuenuto Menmgeneesa-Riameitpona
my n
Vi = —RT, p,V, = —=RT,
P =t 2 =y,

p(H+77) = %RT,

Tne mu m-p — MacChbl rasa B IIEPBOM U BO BTOPOM COCyZaX, p — ICKOMO€ faBJIeHHUE.
3amucaB HociieHee PABEHCTBO B BH/IE

m m
p(Vi +V5) = —LRT+ —2RT

M M

U y4Td IBa MPeIbIAYLIINX PABeHCTBA, IOIyIHM:
p(Vi+Vy)=pVi+p,yVa,
OTKy/ia
_pMi+pVy 120xMa- 10+ 150xIla-2n
B+, In+2n
Otser: 140 xlIa.

= 140 xIla

B menwm, nokasanmHo# Ha pucyHre, kmoun K;m K,

Pa3OMKHYTBHI, & KOHIEHCATOpbI He 3apakeHbl. Horzma
oba Ki04a OJJHOBPEMEHHO 3aMBIKAIOT, jeBasd (110 cxeMme)

obkmagxa koHmeHcaropa CmpuobpeTaeT IIOJOXKH-
TeNbHBIA 3apag. V3BecTHBI 3HAaYeHWA €MKOCTed
rxoHzgeHcaTopoB C; = 1 Mx®, C, = 2 Me®, C5 = 3 Mx®
u JJIC 6arapeek £ = 4,5 B, £, = 9 B. Haiinure 3apan
kxoHzeHCcaTopa C.

O0pa3sern; BO3MOKHOTO PEIIeHUs

an’repnn OII€HKH BBIIIOJTHCHHUA 3aJaHUA Bamxasl

IlpuBeneno mosHOE NpPAaBUILHOE pelleHHe, BKIYaoIlee ciaeayooumue| 3
3JIEMEHTHI:

— BepHO 3ammcaHa (opMmyia, BhIpaKamomad (PU3UYECKUH  3aKOH,
[IPUMEHEHHe KOTOPOr0 HeOOXOAWMO Ui PeIIeHUs 3a[a4d BbIOPAHHBIM

crrocoboM (B JaHHOM cirydae — ypasHenue Mendeneesa-Kaaneipona);

— IPOBEJIeHbI HEeoOXOAMMOe MaTeMaTHYecKoe MpeobpasoBaHue (OPMYJIbI
3aKOHA W PACCYKIEHWs, IPHUBONAIIME K IPABHIBHOMY OTBETy, H
MPEICTABJIEH OTBET.

— IlpaBunpHO 3sammcanHa HeoOxoxuMas (OpMyJsia, 3alHCAH MPABUIbHBIN| 2
OTBET, HO He IPEeICTABIEHbI PACCYKICHNs, IPUBOASIIINE K OTBETY.
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Ilycrs 4¢ - pasHOCTb IOTEHIHMATOB MexAy oOKnankamu KoHaeHcaropa C, u @,

Q2, Q3 — 3apAAbl KOHIEHCATOPOB Cl’ 02 u C3.

Uwmeem A¢ = —L u, cnemoBaresbHo, @, = 4¢ C,. 3apss Broporo KOH/EHCaTOpa

1
9
Q2=02(E1+A(P)=C E1+Fl.

CymMapHBIi 3apan npasbix o0knamok koHZeHcaTopoB Cq, Com CgpaBeH HyI.

2

KpOMe TOTrO, IIpaBble O6KJ’IBJ.[RI/I KOHIeHCaTOopOoB Cl u Cz 3apaKeHbl OTpUIlaTeJIbHO,

II09TOMY IIpaBasd 06KJIaI.[Ka KOH,Z[eHCB.TOpaC3 3apsfaiKeHa II0JIOMUTEJIbHO. C ydeToMm
9TOrO0
9

Q=@ +Qy =@ +CyEy+ L)
1

C npyroii CTOPOHBL, 3aPs/ TPETHETO KOHAEHCATOPa

Q3=03(E2—A(P)=C3 E2—% .

1
HpI/IpaBHI/IBaH IIpaBble 9aCTH ABYX IIOC/I€AHUX PAaBEHCTB, II0JIydYaeM

Ql= C3E2C—C2£3 _ 3MK®9B—2MK®4,5B _ 3.10—6 (KJI)
1+_2+_3 1+2+3
C C

Orser: 3 10°° K.
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an’repnn OII€HKH BBIIIOJTHCHHUA 3aJaHUA Bamxnsl

IlpuBeneHo mONHOEe IpaBHJIBHOE peIleHWe, BKIKUaoIlee ciuefypomuel 3
DIIEMEHTHI:

— BEPHO 3aIIMCAHBI (DOPMYJIBI, BEIPAXKAIOIINE CBA3b PA3HOCTH IIOTEHIIHAIOB
Ha KOHIIAX KOHJEHCaTopa C €ero 3apdfoM, yJITeHO, YTO 3apAj] IIPaBbIX
obrmanok koHgeHcatopoB C;, C, u C; paBeH HyJIIO, a TaKkke IPaBUIBHO
Ha#eHbl PA3HOCTH IIOTEHIIAIOB MeX Iy OOKIafKaMH KOHIEHCATOPOB;

— IIPOBEJIEHBI Heo0XOAUMBIe MareMaTHYecKHe Ipeo6paszoBaHuA
IIOTyYeHHBIX BBIPAKEHUH M PACCy:XIEeHUdA, IPHUBOJAIINE K IPABHUIBHOMY
OTBeTy, IpeicTaBieH oTBer. IIpu »TOM mJomyckaercs peliieHue "HO
gacTaM" (C IPOMEKYTOYHBIMU BEIMHCICHHUAMH).

— IlpaBunbHO 3amucaHbl HEOOXOmUMBbIE (DOPMYJIbI, 3AIIHMCAH HPABUIBHBIN| 2
OTBET, HO He IIPe/ICTABJIECHB] PACCYK/IeHN, IPUBOJAIINE K OTBETY.

— 3amucanbl UCXOAHbIE (DOPMYJIbI, HEOOXOMUMBIE AJIS PEIeHus 3aJaduu, U 1
paccyskneHus 00 WX HCIOAb30BAHWUW, HO B HUX COJEPIKUTCA OIIUOKA, B
pesyabTaTe Yero mojydeH HelpaBUJIbHBINA OTBET.

Bce cmyuam pemreHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KPUTEpUsIM BBICTABJIEHHA OIEHOK B 1, 2, 3 Oamwia (ucrmomb3oBaHHE
HEeIPUMEHHMMOI'0 3aKOHA, Pa3pO3HEHHbIE 3aIIKCH U T.IIL.).

Koumer karymkum conporusimenmem 20 Om u mugykruBHOCcThi0 0,01 I'm
3aMKHYTHI. KaTymka Haxogurcs B ImepeMeHHOM MarHuTHOM mose. Horma
CO371aBaeMbIi 3THM I10JIeM MarHUTHBIN T0TOK yBemumumiaca ua 0,001 B6, Tox
B karymike Bospoc Ha 0,05 A. Kaxoii 3apsg mpomienr 3a 9T0 BpeMs IO
KaTyInge?

®usuxka. 11 knace. Bapuanr Ne 1

Oo6pa3sel; BO3MOKHOTO pellleHus

IlepemenHOE MarHUTHOE II0JIe IPHUBOAUT K MOABIeHUIO B KaTymke JJ]C uugyKmm,
KoTopad o 3akoHy Papajes paBHa

E, . =-A®D/AL

HH,

T.e. CKOPOCTH M3MEHEeHHs MarHUTHOro moroka @ B Karymke. Kpome Toro, us-sza
usmeHenus Al cuibl TOKa B Karyinke Bosuukaer Il C caMouHyKImu

Al

E =-L—,

cam At
rne L - wHAyKTHBHOCTD EKaTymikd. It IJC HMEIT NIPOTHBOIIOIOKHYIO
MIOJISPHOCTD, T03TOMY 3aK0oH OMa /Ui TOTHOM I[eTIH UMeeT BUL:
AD Y|
——-L—=1IR.
At At

YMHOKHUB 0b6e yacTu 5TOro ypaBHeHuss Ha Af, HailigeM WCKOMBIA 3apan AQ,
TIPOIIEeAIINH Yepe3 KaTyUIKy:

AQ = IAL = A@;LAI’

~0,001B6-0,01Tn-0,05A
20 Om

40 =25°10"% Kx.

Orser: 25 1078 K.

Kpurepuu oneHKH BBINIOJTHEHAS 3aaHASI Baniasl

© MHOO, 2009 .

IlpuBeneHO MMOMHOE HPABUIBHOE peIIeHHWe, BKIIOYAIOIlee CIeHyIoIIHne 3
5JIEMEHTBI:

— BEpHO 3alHCAHBI Bee (POPMYJbI, BhIpaskarolive (DU3MYECKHE 3aKOHBI,
IIpYMEHEeHKe KOTOPBIX HEeO0XOAWMO [JIf pelleHud 3amad¥ BbIOPAHHBIM

crrocoboM (B JAaHHOM CiIydae — B3aKOH 3SJIEKTPOMArHUTHOH WHAYKI[UH
®Papages, sakon Owma [mad DTOMHOW 1enw, Bbipaxenwe maa IJC
CAMOMHIYKITUH);

— IpoBeJeHbl HEOOXOMUMbIE MaTeMaTH4ecKue IpeobpasoBaHus (popMysT
3aKOHOB ¥ PACCYIKIEHWsS, NIPUBOAAIIAE K [IPABHIBHOMY OTBETY, H
MPEeICTABJIEH OTBET.

— IlpaBunpHO 3amucaHbl HEOOXOZUMbBIE (DOPMYJIBI, 3AMMCAH IPABUIBHBIN| 2
OTBET, HO He IPeICTABIIeHbl PACCY:KICHNU, IPUBOAAIINE K OTBETY.

- 3amucaHbl UCXOAHBIE (DOPMYJIBI, HEOOXOUMbIE AJIA PElIeHusa 3amaun, u| 1
paccyxmeHus 00 MX HCIIOIb30BAHWM, HO B HHUX COAEPIKUTCSI OINHMOKA, B
Pe3yJIbTaTe Yero MoJIy4eH HePaBUIbHbIHA OTBET.

Bce ciayuam pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPUTEpUAM BBICTABJIEHUSI OIEHOK B 1, 2, 3 Oamma (ucmonb3oBaHUe
HEIIPUMEHMMOTO 3aK0HA, PA3PO3HEHHbBIE 3AIIUCH U T.IL.).

© MHOO, 2009 .
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Karog BakyymuOro dorosmemenTa 0b6Iydaerca CBETOBBIM IIyYKOM C JJIHHOM
Bomabl A = 0,6 MM u momuocthio W = 0,5 Br. Ha omun smnextpow,
BBIOMTBHIN w3 kKaroma, mpuxoxutrcai N = 50 d¢oronos. Ilpu Gosmbrmmx
YCKOPSIONNX HAMPIKEHUIX MEKILY KaTOIO0M ¥ aHOAOM (POTOTOK JOCTUTAET
HaChIIeHus (BCe 3JIEKTPOHBI, BHIOHUTHIE W3 KATOAA B EIUHUILY BPEMEHH,
nocTuraioT anoza). Haiitu cuiny dhoToTOKa HACKIIIIEHUA.

O0pa3zer; BO3MOKHOTO PEIleHUA

Uucno poTOHOB, MAAAIOINNX HA KATO/ B AUNHUILY BPEMEHH
N W Wi

= — = e
oy he
rae h — mocrosuHad Ilmauka, n — yacrora cBera, ¢ — CKOPOCThb CBETa.
Yuciio 57eKTPOHOB, BLIOMBAEMbBIX M3 KATOJA B IUHUILY BPEMEHH,

rae I — cuna TOKa HACBIIIEHU, e — 3aps]] SIIeKTPOHA.
ITo ycnoButo 3amauu
NI
N =N'N_=—
¢ 5

OTKyOa I1ojy4Jaem:
Wie 0,5BT-6-10"m-1,6-10""° Kn

- - = - =48 10 A,
heN 6,6 -10°" Ik -c-3-10°m/c - 50
Otger: 4,8 107 A.
Kpurepuu oeHKH BHINMOJHEHUA 3aMaHUA Banasr

IIpuBeneHo monHOe MpaBUIBLHOE pellleHWe, BEIOYAONlee ciuexyommel 3
3JIEMEHTHI:

— BepHO 3anmcaHa ((opMysna, BbIpaKaoIad (USWIECKHH 3aKOH,
IprMeHeHre KOTOPOT0 HeOoOXOAWMO A PelleHHs 3afadyd BbIOPAHHBIM

criocoboM (B mamHOM ciaydae — ¢opmyia I[lnanka);

— IpOBeeHbl HeOOXOAMMbIe MaTeMaTHIeCcKue IpeobpasoBaHui POPMYJIbI
3aKOHA ¥ PAaCCY:KIEHWs, NIPUBOJAINNE K [PAaBUJIBHOMY OTBETY, W
MIPEeICTABJIEH OTBET.

— IlpaBunpHO 3anucansl HEOOXOJUMbIE (DOPMYIIBI, 3aIIHCAH IPABUIbHBIH 2
0TBET, HO He IIPeJICTaBIeHbl pacCykaeHNsd, IPUBOAAIINE K OTBETY.

— 3amucaHbl UCXOZHBIE (DOPMYJIBI, HEOOXOUMbIE AJIA PEIIeHusa 3amaun, u| 1
paccyxmeHus 00 MX HCIIOIb30BAHWM, HO B HUX COAEPIKUTCSI OINMOKA, B
Pe3yJIbTaTe Yero MoJiydeH HepPaBUIbHbIHA OTBET.

Bce cimyuam pernenns, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPUTEpUAM BBICTABIEHWA OIEHOK B 1, 2, 3 Oamma (ucmonb3oBaHue
HEeIPUMEHHNMOT'0 3aKOHA, pa3pO3HEHHbIEe 3aIIUCH U T.II.).

© MHOO, 2009 .
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Kpurepun onieHuBaHUA 3aJaHUI C Pa3BEPHYTHIM OTBETOM

B scHBIH TeTHHI feHb HanboIee KapKO O6BIBAET He B IOEHD, 3 HECKOIBKO
nosnaee. [Touemy?

O0pa3zer; BO3MOKHOTO PEIleHUA

YenoBek OIIyIaeT Kapy, HAXOMACh B OKPY:KEHHH Topgdyero Bosmayxa. Bosmyx ke
MIpo3paveH, MOATOMY OH HATPEBAEeTCs He 34 CYeT IOIJIOIIEHUS SHEePIHH COTHEIHBIX
JIydJer, a 3a cUeT TeILUIooOMeHa ¢ HAarpeToH JydaMHu IIOBEPXHOCTHIO SeMIIH. OTOT
TEILUIOOOMEH BO3PACTAeT C YBEIWYEHWEM TEeMIIepaTyphl 3€MHOM IOBEPXHOCTH.
IloBepxHocTs mpomosxaer HarpeBarbca ConHIIEM W IIOCHE ITONYAHS, IIOITOMY H
BO3/IyX HarpeBaeTcs I0cje MOIYAHA CHIbHEe.

Kpurepun oneHKH BBINIOJTHEHUS 3aJaHUA Banabl

IIpaBunbHO yKa3aH OCHOBHOM MEXaHW3M HAarpeBaHHA  BO3[yXa, 3
MPUBOAAIINN K IPABWIBHOMY OTBETY (B JAHHOM CIydae — menaoobmern ¢
Hazpemoil 3eMHOLl NOBePXHOCMbI0), HA3BAHBI (DU3UYECKAS BEIIHYHMHA,
BIHAIOIIAA HA TEMIIEpaTypy Bo3ayxa (B MaHHOM ciydae — memnepamypa
3eMHOlU noeepxHocmuU), W BpeMsd, KOTAA TeMIeparypa IOBEPXHOCTH
JIOCTHTaeT MaKCHUMyMa.

IIpuBeneno pemeHue ¥u JaH BEPHBIA OTBET, HO WMeeTCs OIWH w3| 2
CIIEIYIOMNX HeJOCTATKOB:
— B o6bsacHenny comepiKarcsa AUIlb 06Iue paccy:KaeHus 6e3 IPUBI3KH K
KOHKDETHOH CHUTyaI[Myl 3aJa4d, XOTd YKasaHbl BCe He00XOAMMEbIe
(busuyeckue IBIEHUSI U 3aKOHBI.

nJjm
— Paccysxnenus, npuBopsdiue K OTBETY, NPEACTABIEHbI HE B IIOJIHOM
o0beMe MK B HUX COZIePIKaTCA JIOTHIECKUe He09eThL.

nJjiamn
— YxazaHbl He Bce (pHU3MYECKUE ABIEHUST K 3aKOHBI, HEOOXOAMMEIE IS
IIOJIHOTO MPABUJILHOTO PeIleHus.

IIpuBeneno pemenve W JaH BEPHBIA OTBET, HO WMEETCA OIWH W3 1
CIIeIYIOIINX HETOCTATKOB:
— B ob6bsacHennn comepiKarcsa Aulllb 0bIue paccy:KaeHus 6e3 IPUBI3KH K
KOHKPETHOM CHUTyalliu 3aaud, XOTA YyKa3aHbl BCe HEOOXOAMMbIe
(usuUecKue SBIEHUS U 3aKOHBI.

nJjim
— Paccymnenus, npuBosdiue K OTBETY, NPEACTABIEHBI HE B IIOJHOM
o0beMe WM B HUX COIEPIKATCS JIOIMYECKHe HeJOYeThI.

nJjim
— YkasaHbsl He Bce (pM3HYECKHE SBJIECHHUSI M 3aKOHBLI, HEOOXOIMMbIE IJIS
IIOJIHOTO IIPABUJIBHOTO PeIeHu .

Bce cnysam pemieHus, KOTOpble HE COOTBETCTBYIOT BbIleykasaHHbIM| 0
KPHUTEpPHIM BBICTABJIEHH OIEHOK B 1, 2, 3 6auia.

© MHOO, 2009 .
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Jlomka HemogBMIKHO CTOMT B BOme HOcoM K Gepery. IlBa pbrbaka, crosiiue
Ha Oepery HaIpOTHB JIOAKH, HAYMHAIOT MMOATATHBATHL €€ C IOMOIILIO ABYX
BEPEBOK, IEHCTBYA HA JIOAKY C HOCTOSHHBIMH cuiamu (cM. puc.). Ecimu 651
JIONKY TSHYJ TOJBKO IIEPBBIM pPHIOAK, OHA MOMOILIa Obl K Oepery co
cropocTtbio 0,3 M/c, a ecmu OBI TAHYJ TOJIBKO BTOPO#H — co ckopocThio 0,4 m/c.
C Kakoil CKOpPOCTBIO HPHUOIMU3UTCA K Oepery JoaKa, KOrga ee TIHYT o0a
peibaka? CompoTuBIeHre BOALI HEe YIUTHIBATD.

OoGpa3ser; BO3MOKHOTO PEIIECHUA

Ilycts pebaku TAHYT BepeBKH ¢ cunamu | u F,. O6o3HauUMM m — Macca JOAKH, S —

ee pacCrossHue OT 6epera, U1 B V) — CKOPOCTH, COO6IHaeMI)Ie JIOOKEe COOTBETCTBEHHO

IEepBBIM W BTOpbIM pbIbakoMm. Torma mo TeopeMe O KHHETHYECKOM SHEPTUH
W3MEeHeHUs KHHETHIEeCKOU SHEepPrHH JOAKH PaBHBI paboraM MPHIOKEHHBIX K He
CILT:

mvl2 mo 22
=Fs, —==Fs
2 2
(HavasIbHAA CKOPOCTH JOIKH PaBHA HYJIIO).
Ecau v — nckomas CKOpOCTH JIOJKH, TO, IPUMEHSIA TEOPEMY O KNHETUIECKON DHEPIHHU
emg pas, Halizem

%:(F1 +By)s.

W3 Tpex mosyueHHBIX PaBEHCTB BhIpAKaeM CKOPOCTh JIOJKU: 0?2 = 1)12 + 1)22 , OTKyza

b= ol +0F =0,32+0,4 =0,5m/c.
Otser: 0,5 M/c.

an’repnn OII€HKH BBIIIOJTHECHHUA 3aJaHUA Bannsr

IlpuBeneHo monHOE IpaBUILHOE peIlleHWe, BRIIOYAOLlee cremyomue| 3
SJIEMEHTHI:

— BepHO 3ammcaHa (Qopmysia, BbIpaxKawoias (U3HYECKHH  3aKOH,
[IPUMEHEHHe KOTOPOT0 HEeOOXOIMMO Ui PEIleHHs 3a1add BHIGPAHHBIM

crrocoboM (B JaHHOM CIIydae — meopema 0 KUHemuweckol sHepzul);

— IpOBeIeHBI HEeo0XOAuMMOe MaTeMaTHiecKoe mnpeoOpasoBaHue (HOPMYJIbI
3aKOHA U PACCYKAEHWd, NPUBOAAN(ME K IPABUIBHOMY OTBETy, H
npencrasieH orBer. llpu srom momyckaerca pemnenume "mo udactam” (c
TIPOMEKYTOYHBIMHU BbIUUCICHUSIMH).

— IlpaBunsHo 3ammcana HeoOxogumas ¢opMysa, 3amuCaH IPABUILHBIN 2
OTBET, HO He IIPEJICTaBJIEeHbI PACCYKIEHNA, IPUBOAAIINE K OTBETY.

© MHOO, 2009 .
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— 3ammcana ucxomHad (popMmysa, HeoOXommMmas AN pelleHus 3afadu, u| 1
paccy:xaeHus 00 ee HCIOJIb30BAHUH, HO B HHUX COJEPKUTCA OIIHUOKA, B
pesyIbTaTe Yero mojiyueH HeIPaBUIbHBINA OTBET.

— 3anmcana ucxomHad (popMmysa, HeoOXomuMmas AN pelleHus 3ajadu, u| 1
paccy:xaeHus 00 ee HCIOJIb30BAHUN, HO B HHUX COJEPKUTCA OIIHUOKA, B
pes3yIbTaTe Yero mojydeH HEeIPaBUIbHBINA OTBET.

Bce cmayuam pelreHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KpPUTEpUSIM BBICTABIEHUA OIEHOK B 1, 2, 3 6amwia (MCIOIb30BaHKE
HENPUMEHHNMOTO 3aK0HA, Pa3pO3HEeHHbIE 3aIIUCH U T.IL.).

Bce cayuam pemreHus, KOTOpble He COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KpPUTEpHUSIM BBICTABIEHUA OIEHOK B 1, 2, 3 6amwia (MCIOIb30BaHKE
HENPUMEHHNMOTO 3aK0HA, Pa3pO3HEeHHbIE 3aIIUCH U T.IL.).

IlBa cocyma, comepskamipe ONWH M TOT Ke ras, COeIMHEHbI TPYOKOH c
kparoM. O6bembl cocynoB paBubl V| = 1 1 u V, = 2 1, a aBlIeHUs B HUX —
py =120 glla m p, =150 klla. Kakum Oymer maBieHme rasa Iocie

OTKPBITHA KpaHa COeNMHHUTENbHOH Tpybku? Cumrars, 94TO TeMmmeparypa
rasa IOCTOSHHA.

O6pasen; BO3BMOKHOTO PENIEHAA

Cornacuo ypaBuenuto Menmgeneesa-Riameitpona
my n
Vi = —RT, p,V, = —=RT,
P =t 2 =y,

p(H+77) = %RT,

Tne mu m-p — MacChbl rasa B IIEPBOM U BO BTOPOM COCyZaX, p — ICKOMO€ faBJIeHHUE.
3amucaB HociieHee PABEHCTBO B BH/IE

m m
p(Vi +V5) = —LRT+ —2RT

M M

U y4Td IBa MPeIbIAYLIINX PABeHCTBA, IOIyIHM:
p(Vi+Vy)=pVi+p,yVa,
OTKy/ia
_pMi+pVy 120xMa- 10+ 150xIla-2n
B+, In+2n
Otser: 140 xlIa.

= 140 xIla

B menwm, nokasanmHo# Ha pucyHre, kmoun K;m K,

Pa3OMKHYTBHI, & KOHIEHCATOpbI He 3apakeHbl. Horzma
oba Ki04a OJJHOBPEMEHHO 3aMBIKAIOT, jeBasd (110 cxeMme)

obkmagxa koHmeHcaropa CmpuobpeTaeT IIOJOXKH-
TeNbHBIA 3apag. V3BecTHBI 3HAaYeHWA €MKOCTed
rxoHzgeHcaTopoB C; = 1 Mx®, C, = 2 Me®, C5 = 3 Mx®
u JJIC 6arapeek £ = 4,5 B, £, = 9 B. Haiinure 3apan
kxoHzeHCcaTopa C.

O0pa3sern; BO3MOKHOTO PEIIeHUs

an’repnn OII€HKH BBIIIOJTHCHHUA 3aJaHUA Bamxasl

IlpuBeneno mosHOE NpPAaBUILHOE pelleHHe, BKIYaoIlee ciaeayooumue| 3
3JIEMEHTHI:

— BepHO 3ammcaHa (opMmyia, BhIpaKamomad (PU3UYECKUH  3aKOH,
[IPUMEHEHHe KOTOPOr0 HeOOXOAWMO Ui PeIIeHUs 3a[a4d BbIOPAHHBIM

crrocoboM (B JaHHOM cirydae — ypasHenue Mendeneesa-Kaaneipona);

— IPOBEJIeHbI HEeoOXOAMMOe MaTeMaTHYecKoe MpeobpasoBaHue (OPMYJIbI
3aKOHA W PACCYKIEHWs, IPHUBONAIIME K IPABHIBHOMY OTBETy, H
MPEICTABJIEH OTBET.

— IlpaBunpHO 3sammcanHa HeoOxoxuMas (OpMyJsia, 3alHCAH MPABUIbHBIN| 2
OTBET, HO He IPEeICTABIEHbI PACCYKICHNs, IPUBOASIIINE K OTBETY.

© MHOO, 2009 .

Ilycrs 4¢ - pasHOCTb IOTEHIHMATOB MexAy oOKnankamu KoHaeHcaropa C, u @,

Q2, Q3 — 3apAAbl KOHIEHCATOPOB Cl’ 02 u C3.

Uwmeem A¢ = —L u, cnemoBaresbHo, @, = 4¢ C,. 3apss Broporo KOH/EHCaTOpa

1
9
Q2=02(E1+A(P)=C E1+Fl.

CymMapHBIi 3apan npasbix o0knamok koHZeHcaTopoB Cq, Com CgpaBeH HyI.

2

KpOMe TOTrO, IIpaBble O6KJ’IBJ.[RI/I KOHIeHCaTOopOoB Cl u Cz 3apaKeHbl OTpUIlaTeJIbHO,

II09TOMY IIpaBasd 06KJIaI.[Ka KOH,Z[eHCB.TOpaC3 3apsfaiKeHa II0JIOMUTEJIbHO. C ydeToMm
9TOrO0
9

Q=@ +Qy =@ +CyEy+ L)
1

C npyroii CTOPOHBL, 3aPs/ TPETHETO KOHAEHCATOPa

Q3=03(E2—A(P)=C3 E2—% .

1
HpI/IpaBHI/IBaH IIpaBble 9aCTH ABYX IIOC/I€AHUX PAaBEHCTB, II0JIydYaeM

Ql= C3E2C—C2£3 _ 3MK®9B—2MK®4,5B _ 3.10—6 (KJI)
1+_2+_3 1+2+3
C C

Orser: 3 10°° K.
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an’repnn OII€HKH BBIIIOJTHCHHUA 3aJaHUA Bamxnsl

IlpuBeneHo mONHOEe IpaBHJIBHOE peIleHWe, BKIKUaoIlee ciuefypomuel 3
DIIEMEHTHI:

— BEPHO 3aIIMCAHBI (DOPMYJIBI, BEIPAXKAIOIINE CBA3b PA3HOCTH IIOTEHIIHAIOB
Ha KOHIIAX KOHJEHCaTopa C €ero 3apdfoM, yJITeHO, YTO 3apAj] IIPaBbIX
obrmanok koHgeHcatopoB C;, C, u C; paBeH HyJIIO, a TaKkke IPaBUIBHO
Ha#eHbl PA3HOCTH IIOTEHIIAIOB MeX Iy OOKIafKaMH KOHIEHCATOPOB;

— IIPOBEJIEHBI Heo0XOAUMBIe MareMaTHYecKHe Ipeo6paszoBaHuA
IIOTyYeHHBIX BBIPAKEHUH M PACCy:XIEeHUdA, IPHUBOJAIINE K IPABHUIBHOMY
OTBeTy, IpeicTaBieH oTBer. IIpu »TOM mJomyckaercs peliieHue "HO
gacTaM" (C IPOMEKYTOYHBIMU BEIMHCICHHUAMH).

— IlpaBunbHO 3amucaHbl HEOOXOmUMBbIE (DOPMYJIbI, 3AIIHMCAH HPABUIBHBIN| 2
OTBET, HO He IIPe/ICTABJIECHB] PACCYK/IeHN, IPUBOJAIINE K OTBETY.

— 3amucanbl UCXOAHbIE (DOPMYJIbI, HEOOXOMUMBIE AJIS PEIeHus 3aJaduu, U 1
paccyskneHus 00 WX HCIOAb30BAHWUW, HO B HUX COJEPIKUTCA OIIUOKA, B
pesyabTaTe Yero mojydeH HelpaBUJIbHBINA OTBET.

Bce cmyuam pemreHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KPUTEpUsIM BBICTABJIEHHA OIEHOK B 1, 2, 3 Oamwia (ucrmomb3oBaHHE
HEeIPUMEHHMMOI'0 3aKOHA, Pa3pO3HEHHbIE 3aIIKCH U T.IIL.).

Koumer karymkum conporusimenmem 20 Om u mugykruBHOCcThi0 0,01 I'm
3aMKHYTHI. KaTymka Haxogurcs B ImepeMeHHOM MarHuTHOM mose. Horma
CO371aBaeMbIi 3THM I10JIeM MarHUTHBIN T0TOK yBemumumiaca ua 0,001 B6, Tox
B karymike Bospoc Ha 0,05 A. Kaxoii 3apsg mpomienr 3a 9T0 BpeMs IO
KaTyInge?
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Oo6pa3sel; BO3MOKHOTO pellleHus

IlepemenHOE MarHUTHOE II0JIe IPHUBOAUT K MOABIeHUIO B KaTymke JJ]C uugyKmm,
KoTopad o 3akoHy Papajes paBHa

E, . =-A®D/AL

HH,

T.e. CKOPOCTH M3MEHEeHHs MarHUTHOro moroka @ B Karymke. Kpome Toro, us-sza
usmeHenus Al cuibl TOKa B Karyinke Bosuukaer Il C caMouHyKImu

Al

E =-L—,

cam At
rne L - wHAyKTHBHOCTD EKaTymikd. It IJC HMEIT NIPOTHBOIIOIOKHYIO
MIOJISPHOCTD, T03TOMY 3aK0oH OMa /Ui TOTHOM I[eTIH UMeeT BUL:
AD Y|
——-L—=1IR.
At At

YMHOKHUB 0b6e yacTu 5TOro ypaBHeHuss Ha Af, HailigeM WCKOMBIA 3apan AQ,
TIPOIIEeAIINH Yepe3 KaTyUIKy:

AQ = IAL = A@;LAI’

~0,001B6-0,01Tn-0,05A
20 Om

40 =25°10"% Kx.

Orser: 25 1078 K.

Kpurepuu oneHKH BBINIOJTHEHAS 3aaHASI Baniasl

© MHOO, 2009 .

IlpuBeneHO MMOMHOE HPABUIBHOE peIIeHHWe, BKIIOYAIOIlee CIeHyIoIIHne 3
5JIEMEHTBI:

— BEpHO 3alHCAHBI Bee (POPMYJbI, BhIpaskarolive (DU3MYECKHE 3aKOHBI,
IIpYMEHEeHKe KOTOPBIX HEeO0XOAWMO [JIf pelleHud 3amad¥ BbIOPAHHBIM

crrocoboM (B JAaHHOM CiIydae — B3aKOH 3SJIEKTPOMArHUTHOH WHAYKI[UH
®Papages, sakon Owma [mad DTOMHOW 1enw, Bbipaxenwe maa IJC
CAMOMHIYKITUH);

— IpoBeJeHbl HEOOXOMUMbIE MaTeMaTH4ecKue IpeobpasoBaHus (popMysT
3aKOHOB ¥ PACCYIKIEHWsS, NIPUBOAAIIAE K [IPABHIBHOMY OTBETY, H
MPEeICTABJIEH OTBET.

— IlpaBunpHO 3amucaHbl HEOOXOZUMbBIE (DOPMYJIBI, 3AMMCAH IPABUIBHBIN| 2
OTBET, HO He IPeICTABIIeHbl PACCY:KICHNU, IPUBOAAIINE K OTBETY.

- 3amucaHbl UCXOAHBIE (DOPMYJIBI, HEOOXOUMbIE AJIA PElIeHusa 3amaun, u| 1
paccyxmeHus 00 MX HCIIOIb30BAHWM, HO B HHUX COAEPIKUTCSI OINHMOKA, B
Pe3yJIbTaTe Yero MoJIy4eH HePaBUIbHbIHA OTBET.

Bce ciayuam pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPUTEpUAM BBICTABJIEHUSI OIEHOK B 1, 2, 3 Oamma (ucmonb3oBaHUe
HEIIPUMEHMMOTO 3aK0HA, PA3PO3HEHHbBIE 3AIIUCH U T.IL.).

© MHOO, 2009 .
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Karog BakyymuOro dorosmemenTa 0b6Iydaerca CBETOBBIM IIyYKOM C JJIHHOM
Bomabl A = 0,6 MM u momuocthio W = 0,5 Br. Ha omun smnextpow,
BBIOMTBHIN w3 kKaroma, mpuxoxutrcai N = 50 d¢oronos. Ilpu Gosmbrmmx
YCKOPSIONNX HAMPIKEHUIX MEKILY KaTOIO0M ¥ aHOAOM (POTOTOK JOCTUTAET
HaChIIeHus (BCe 3JIEKTPOHBI, BHIOHUTHIE W3 KATOAA B EIUHUILY BPEMEHH,
nocTuraioT anoza). Haiitu cuiny dhoToTOKa HACKIIIIEHUA.

O0pa3zer; BO3MOKHOTO PEIleHUA

Uucno poTOHOB, MAAAIOINNX HA KATO/ B AUNHUILY BPEMEHH
N W Wi

= — = e
oy he
rae h — mocrosuHad Ilmauka, n — yacrora cBera, ¢ — CKOPOCThb CBETa.
Yuciio 57eKTPOHOB, BLIOMBAEMbBIX M3 KATOJA B IUHUILY BPEMEHH,

rae I — cuna TOKa HACBIIIEHU, e — 3aps]] SIIeKTPOHA.
ITo ycnoButo 3amauu
NI
N =N'N_=—
¢ 5

OTKyOa I1ojy4Jaem:
Wie 0,5BT-6-10"m-1,6-10""° Kn

- - = - =48 10 A,
heN 6,6 -10°" Ik -c-3-10°m/c - 50
Otger: 4,8 107 A.
Kpurepuu oeHKH BHINMOJHEHUA 3aMaHUA Banasr

IIpuBeneHo monHOe MpaBUIBLHOE pellleHWe, BEIOYAONlee ciuexyommel 3
3JIEMEHTHI:

— BepHO 3anmcaHa ((opMysna, BbIpaKaoIad (USWIECKHH 3aKOH,
IprMeHeHre KOTOPOT0 HeOoOXOAWMO A PelleHHs 3afadyd BbIOPAHHBIM

criocoboM (B mamHOM ciaydae — ¢opmyia I[lnanka);

— IpOBeeHbl HeOOXOAMMbIe MaTeMaTHIeCcKue IpeobpasoBaHui POPMYJIbI
3aKOHA ¥ PAaCCY:KIEHWs, NIPUBOJAINNE K [PAaBUJIBHOMY OTBETY, W
MIPEeICTABJIEH OTBET.

— IlpaBunpHO 3anucansl HEOOXOJUMbIE (DOPMYIIBI, 3aIIHCAH IPABUIbHBIH 2
0TBET, HO He IIPeJICTaBIeHbl pacCykaeHNsd, IPUBOAAIINE K OTBETY.

— 3amucaHbl UCXOZHBIE (DOPMYJIBI, HEOOXOUMbIE AJIA PEIIeHusa 3amaun, u| 1
paccyxmeHus 00 MX HCIIOIb30BAHWM, HO B HUX COAEPIKUTCSI OINMOKA, B
Pe3yJIbTaTe Yero MoJiydeH HepPaBUIbHbIHA OTBET.

Bce cimyuam pernenns, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPUTEpUAM BBICTABIEHWA OIEHOK B 1, 2, 3 Oamma (ucmonb3oBaHue
HEeIPUMEHHNMOT'0 3aKOHA, pa3pO3HEHHbIEe 3aIIUCH U T.II.).

© MHOO, 2009 .




