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NHCcTpyKUHs 10 BHINOJHEHHIO Pa0OTHI

JIJ1s BBITIOJIHEHHsI K3aMEHAIIMOHHOM paboTsl o ¢usrke orBogurcs 4 yaca (240 MUHYT).
Pabora coctouT n3 3 vacTeld, BKIItOYaOMMX 35 3a1aHMA.

Yacte 1 comepxut 21 3amanue (A1-A21). K kaxmomy 3amanuro naércs 4 BapuaHTa
OTBETa, U3 KOTOPHIX MPaBUILHBIN TOJIBKO OJMH.

Yacts 2 conepxut 4 3ananus (B1-B4), B KOTOPbIX OTBET HEOOXOANUMO 3aMUCATh B BHIE
Habopa uudp.

Yactp 3 coctout u3 10 3amau: A22-A25 ¢ BriGopom oxHoro BepHoro orBeta u C1-C6,
IUTSL KOTOPBIX TpeOyeTcs NaTh pa3BEPHYTHIC PEeLICHUS.

ITpu BEIMHCICHUSIX pa3perIaeTcsl UCIONIb30BaTh HEPOTPaMMHUPYEMBIi KaITBbKYJISITOP.

Bce Onanku EI'D 3anosnssiorcss sApkuMu  u4€pHbIMU  yepHUIaMu JlomyckaeTcs
WCIIONIb30BaHUE TeIeBOM, KaNWJUIIPHOM WU NepbeBOi pyUekK.

Ilpu BeIMOMHeHMM 3afaHuil Bel MokeTe moyib30BaThecs yepHOBUKOM. OOpaiaem Baie
BHUMaHHe, 4TO 3alllCH B YepHOBUKE He OyIyT YUUTHIBATHCS MPHU OLIEHKE PabOTHI

CoBeTyeM BBITIONHSTH 3a/IaHMsI B TOM TIOpSIKEe, B KOTOPOM OHHW JaHbl. [l 3KOHOMUH
BpeMeHH MpOITycKaliTe 3alaHue, KOTOpoe He yAa&Tcs BBIOJHHUTH cpasy, W MepexonmuTe K
cnenyromemy Ecnmu mocie BBIMONHEHHs Beell paboThl y Bac ocranetcst Bpemsi, Brl cmoxere
BEPHYTHCS K MPOMYIIECHHBIM 3a8JJaHUsM.

Bamiel, monydeHHBIE BaMH 3a BBIMOJHEHHBbIE 3aJaHusi, cyMMHpYyioTcs. I[loctapaiitech
BBITIOJIHUTh KaK MOKHO OOJIbIlIe 3a7jaHnii M HabpaTh HaUuOOJIbIIIee KOJIMYeCTBO OaIOB.

Kenaem ycnexa!
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Huxe IIPUBEICHbI CIIPABOYHBIE NAaHHBbIE, KOTOPbIE€ MOTYT HOHaI[O6I/ITbC§I Bam IIpu

BBIIOJTHEHUH PAOOTHI.

,Z[eca’rnqnme IIPHUCTABKH

®usuxa. 11 knace. Bapuant 3

CooTHoOIIIEeHNA MEKIYy Pa3sTIHIHBIMHA € THHUIIAMHA

TemIeparypa

0K =-273°C

aTOMHAasA eJUHUIIA MaCChI

laewm = 1,66-1027 kr

1 aromuas €INHHUIIa MaCChbl SKBHUBaJIECHTHA

931,56 MaB

1 5JIEKTPOHBOIBT

15B = 1,6-10717 Il

Maccel gacTuiy

smexTpona |9,1-107°! kr =~ 5,5-10* a.e.u.

Hf;l}v::::o- O6o3nauyenne | MHO:KHTEIH H?:::ZI;O- 0O6o03nauenune | Muo:xHTEIH
rura r 109 CaHTH c 1072
Mmera ]_0 6 MHMJIJIN M ]_0_3
KO K 103 MHKpO MK 1076
TeKTO T 102 HaHO H 1079
merm I 1071 IIHKO m 10712

Koucraursi

9UCIIO 1T =314

yCKOpeHue CBOOOHOTO MaaeHusd Ha SeMie g =10 M/c2

rpaBUTaAITOHHAA IIOCTOIHHAI

G = 6,710 H-m?/xr?

yYHHUBEpPCaJIbHadA ra3oBasd IIOCTOSTHHAA

R = 8,31 II:x/(monb-K)

nocrosgHHas Boabrvana

k =1,3810723 /K

IoCcToAHHAA ABOrampo

N, = 6:1022 moms!

CKOPOCTBb CBE€Ta B BaKyyMe

c=310%m/c

K09 PUIUEHT IPOIOPIIHOHATBHOCTH
B 3akone Kymona

k =-——= 910 H-M2/Kn>

4meq

MOJIyJIb 3apa/ia dIeKTPOHA (3JeMeHTapHbIN
SIIEKTPUIECKUH 3aps)

e=1610"Kn

nocrosauuasa Ilnanka

h =6,6:10"% IIs-c

nporosa  |1,673-10727 kr ~ 1,007 a.e.M.
HeiiTpoHa  |1,675-1027 kr ~ 1,008 a.e.M.
ILnoTHOCTH IIOACOJTHEYHOT0 Macia 900 RI‘/M3
BOTIBI 1000 kr/m® |[amoMuHES 2700 ®r/m°
npeBecuHBI (cocHa) 400 KF/MS sKeesa 7800 KF/MS
KepOCHHa 800 xr/u®  |pTyTH 13600 xr/m>
YaeapHasd TEIIOEMKOCTE
BOJZbI 4,2-10 3 Iox/(xrK) amomunnsg 900 Ix/(kr-K)
JIbIa 2,1-10 3 Isx/(xrK) Menu 380 :x/(xkr-K)
menmesa 640 ax/(kr-K) qyTyHa 500 I:x/(xr-K)
ceunna |130 I:x/(xr-K)
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YiaeanHaa Temwiaora

mapoo6pa3soBaAHUA BOIbI

2,310 & oxe/xr

IIJIaBJICHUSA CBHHIIA

2,5-10 4 /KD

IIJIABJICHUA JIbaa

3,3-10 9 Tlsm/xr

HopMasibHBIE yCIOBUA: JaBIeHHE 10° ITa, remmeparypa 0 °C

MoaapHaasa macca

aszora 281073 kr/Momb KHCIOpoJa 321073 kr/voms
aproHa 40-1073 KI/MOJIb JTATUA 61073 KI/MOJIb

Bozopoza  (2:10° xr/moms MomubzieHa 961073 kr/momb
Bosayxa  |29-1075 kr/momn HEOHa 201073 kr/mous
renaus 41073 kr/monb YTJIEKHUCIIOTO Tasa 44-1072 kr/Mons

®usuxa. 11 knace. Bapuant 3 6

Yacte 1

IIpu evinoamenuu 3adanuii wacmu 1 e 6aanke omeemos Ne 1 nod
HOMepom ebilnoanaemozo Bamu 3adanus (AI-A21) nocmaevme 3HAK
«X» 8 K1emouKe, Homep KOmopoii coomeemcmayem Homepy 6bIOPAHHO20
Bamu omeema.

A1 | Toueunoe teno pBmxercsa Bmonb ropusoHtanbhHoi ocu OX. Ha pucynxe
n3obpaskeHa 3aBHCHMOCTH IIPOEKIIUH CKOPOCTH U 3TOTO0 Tejla Ha 0Chb OT
BpEMEeHH 7.

v, Mic

0 10 20 30 40 fc

Mopgynb yCKOpEHHs STOTO Tejla UMEET MaKCUMAaIbHOE 3HAYeHHE
1) B momenT Bpemenu £=40 ¢ 2) B momenT Bpemenu t=30 ¢

3) BunTepBane or 0 c o0 5 ¢ 4) B uarepsaie ot 20 ¢ 10 40 ¢

Ha ToueuyHoe Teno AefcTBYIOT YEThIPE CHIbI (CM. PHCYHOK).

5
P

ATO TEeIo
1) 6ymer qBUraTHCA C yCKOPEHHEM, HAIIPABIEHHBIM BIIPABO
2) Oymer qBUTATHCH C YCKOPEHHEM, HAIIPABIEHHBIM BJIIEBO
3) OymeT ABUraThCS C yCKOPEHHEM, HAIIPABJIEHHLIM BBEPX

4) 6ymerT HAXOOUTHCI B COCTOSHHH IIOKOS JTUOO ABUTATHCSI C IIOCTOSIH-
HO¥ CKOPOCTBIO
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Monyns ycrkopenus cBoO60mHOrO majgeHus Ha mianere A B 4 pasa 6osblie,
geM Ha mwiaHeTe B. O6e mianers! cheprueckre, OXHOPOJHBIE M COCTOSAT U3
OMHAKOBBIX MUHEpaIOB. Panuyc mraners: A

1) B 4 pasa meHbIle paguyca miaHeTsl b
2) B 2 pasa 6osblie paguyca miaHeTbl b
3) B 2 pasa MmeHblie pajauyca mwianers: b

4) B 4 pasa 6osblie paguyca miaHeTbl b

Maneuskuit 1mapuk wmaccor m = 100 r [gBMIKeTCS IO TJIAAKOH

. - .
TOPHUB0HTAJIBHOM IUIOCKOCTH CO CKOPOCTBIO U, MOJIYJIb KOTOPOH paBeH
5 w/c, manpasnenHo# mox yriaom « = 60° K ropusonTambHOM ocu OX.

B moment Bpemenu ¢t =2 ¢ Temo ymapseTci O BEPTUKAILHYIO CTEHKY,
PACITOJIOKEHHYIO TIepPIeHAnKyIApHO ocu OX, u NpUInaeT K CTeHKe.,

BHJ/L CBEPXY

Ha xaxoM u3 mnpuBeNEHHBIX HHKe TpadUKOB MPABHIBHO IIOKA3aHA
3ABHCHMOCTb IPOEKIMH HMIyJabca p, 9TOro mapuka Ha ock OY or

BpeMeHH {7
6 Y
P Kr-mde ) P, KI-M/C el
0,5 0,433
0 2 F. Bl 0 E 4 1¢
-0,5 ~ 0433
® )
P KEm/e P,y Kremic
0,433 1
S . 2
0 2 4 e 0,23
~-0,433

®usuxa. 11 knace. Bapuant 3 8

Toueunoe Teno ABMKETCI TOpu3oHTAIBHO Broab ocu OX. 3aBucuMocTb
KOOPAMHATHI X HTOTO Tejia OT BPEMEHU / T0Ka3aHa Ha PHUCYHKE.

A M

14

LN
—
o
Ln

20 tne

Kuneruueckas sHeprus 3Toro tejia
1) Bcé BpeMms opmHAKOBas
2) B MOMEHT BpeMeHHU 1 ¢ MeHbIIle, YeM B MOMEHT BpeMeHu 15 ¢
3) B MoMmeHT BpeMeHu 1 ¢ 60JbIle, YeM B MOMEHT BpemeHu 15 ¢

4) MakcuMaiabHa B MOMeHT Bpemenu 20 ¢

Ha nérkom crep:kHe 3aKperieHbI TpU Ipysa MaccaMu 2 Kr, 4 KT U 6 Kr.
Paccrosana Mexay TOUKaMH KpPEIIeHHWsS TPYy30B OJAWHAKOBBI U PaBHBI

6 cMm.

6 em 6 cMm

h o 8

O K1

2

Haa Toro urobbl CTep:KeHb HAXOAWICA B PABHOBECHH, HEO0XOIUMO
PACIIOJIOKUTD II0J] HUM Y3KYIO OIIOPY

1) mocepenrHe MeKIy CPETHUM U CAMBIM TSIIKEIBIM IPY30M
2) ma 2 cM JieBee TOUKH KPEIIeHHs CPeIHero rpysa
3) Ha 2 cM IpaBee TOYKH KPEILICHHUA CPEIHEero rpysa

4) Ha 4 cM mpaBee TOYKY KPEILICHHUA CPEIHEro rpysa
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B nByx 3aKpBITHIX cocymax HAXOAATCH II0 OZHOMY MOJIIO MIeaIbHBIX Fa30B:
B IIEPBOM COCy/ie — BOMIOPOJ, BO BTOpOM cocyae — renuii. CpemHekBaj-
paTUYHAsS CKOPOCTh TEILIOBOTO ABHMIKEHHS MOJEKyJ Bomopoxa 1500 m/c,
aromoB renus — 750 m/c. AGcomoTHAA TeMIieparypa reaus

1) B 2 pasa 6osbliie, 4eM TeMIIepaTypa BOI0poaa
2) B 2 pasa MeHblile, YeM TEMITEpaTypa BOJopoa
3) B 4 pasza Goublle, ueM TeMIIeparypa Boaopoaa

4) paBHa TeMIeparype BoJ0poja

SaKpBIThIA MWINHIPUIYECKHUH COCYH Pa3leliéH Ha JBe YaCTU MOABHKHBIM
TIOPIITHEM Macco¥l 1 Kr, KOTOPBIH MOKET [BHUTaThCca 0e3 TpeHus. B mepBoit
YaCcTH HAXOAUTCA 5 MOJIEH UeaabHOTO Ta3a, BO BTOPoi 15 MoJeii 3Toro xe
rasa. Temmeparypbl Ta30B B 00€HMX YACTIX COCyAa OMUHAKOBBI. IlopIieHb
HAxXOMWTCI B paBHOBecuu. Ha KakoM U3 TIPUBEAEHHBIX PHUCYHKOB
IIPaBWILHO [IOKA3AaHO PACITOJIOKEHHE 3TOr0 COCyaa ¢ ra3zom?

@ @ & &

ha
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m Ha PHCYHKe n300paxkén rpauK 3aBHCUMOCTH KOJHYECTBA TEILIOTHI @,
MIOABOAMMOM K HEKOTOPOMY HCCJIEIyeMOMY BeIleCTBY, OT TeMIepaTypsl T
STOTO BEIIECTBA.

O, wJix

5880 xJlx

i M
0 1300 T.°C

Hcnonpsys rpadmk ©u ClIemyioniyi TaOIuIly, BbIOEpHTE IIPaBHILHOE

yTBepKIeHHe.,
Ynensuaa |Temmeparypa yrléiﬂl’;r{rzﬂ
BemecTBo [TEmI0éMKOCTD,| ILTaBICHHS, s
Jox/(xr-K) °C IIaBJIeHu,
k/Jx/KT
Crans 500 1300 84
Pryrs 2000 38,9 12
Hapadun 3000 38 150
Uyryn 540 1300 120

1) Hccnemyemoe BemrectBo — pryTh Maccoi 290 Kr.
2) HccrnemyeMoe BeIecTBo — CTAIb Maccoi 70 Kr.
3) Hccnemyemoe BerecTBo — uyryH maccoi 40 Kr.

4) Hccnemyemoe BelecTso — crainb maccoi 11760 kr.
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Ha pucynxke ma pV-gumarpaMme 3agaH IIUKINYECKHH  IIPOIEcC,
TTPOBOIUMBIH C OMHUM MOJIEM HIEATHHOTO rasa.

2 5

Kaxoii 13 npuBeméHHBIX HMKE IUKIMUYECKHX IIPOIIECCOB, M300PAKEHHBIX
Ha pT-muarpamMmme, COOTBETCTBYET IIpoIleccy Ha pV-nuarpamme?

@ @ @ @

24 7 iy | P

f—= = 0 g 0

11 2) 2 3) 3 4) 4

e

Ha pucynrax nsobpaskeHbl IIJIACTHHBI YETHIPEX IIOCKUX KOHEHCATOPOB.

®© @ ® O]

20 24
ar=

e g +f -4

o

MaxcuMaabHyI0 SIeKTPUIECKYI0 EMKOCTD UMeeT KOHAEHCATOP
1 2) 2 3) 3 4) 4
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Al3

Hanpsxenne Ha pesucrope, TOAKIOUYEHHOM K WCTOYHHKY TOKA,
paBuo 2 B. Ha pucynke muzobpaskéH rpaduk 3aBHCHMOCTH KOJIHMIECTBA
TEILTOTHI (), BBIAEIAIONEr0CT HA 3TOM PE3UCTOPE, OT BPEMEHH £.

Q. k]l
60

40

20

0 10 20 30 40 {, MHH

Cuia MOCTOSHHOTO SJIEKTPUUECKOTO TOKA, TEKYIIEeTo Yepes 9TOT PEe3UCTOop,
paBsHa

1) 25A 2) 6,25 A 3) 187,5A 4) 25 A

%
HpOBO,Z[HH_IaH paMEa OIBH¥XETCA PABHOMEPHO CO CKOPOCTBIO U H IIomagaer

%
B obiacts ABCD ogHOpPOMHOTO MATHUTHOTO IO ¢ umHAykKiuedr B. Ha
CIEAYIOIUX PUCYHKAX IIOKA34HO IIOJOKEHHEe PAMKH OTHOCHTEIHLHO
rpanrur obnactu ABCD wu HanpaBieHHe HHAYKIIMOHHOTO TOKA Iy, B 9TOT

MoMeHT BpemeHu. Ha KakoM U3 pHCYHKOB HANPABIEHWE WHIYKIIMOHHOTO
TOKA IMOKAa3aHO IIPABUIHHO?

e
(=)

Ag e|_::|e oh Ao g g-gh
= 3] | E |

¢ B ® @ ® e ® ® oo

e © © ® ® 8 o ® U
‘!)@ (o) ® 9( D@ @ @ @

3 ) @
Ao g g .ghB A g
S Cl

e Be e @ @

® ® ® © © ®
- c
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B konebarenbHOM KOHTYype IIPOMCXOAAT CBOOOJHBIE HE3ATYXAIIIHe
romebanusa. Ha pucyHrke pamsa 5Toro KOHTypa uH300pakéH rpaduk
3apucuMocTH cuiabl Toka I or Bpemenu f{. Ilpm ymeHbieHunm EMKOCTH
KOHJIeHcaTopa B 16 pas mepuoj; coOCTBEHHBIX KOIe0aHHH B 5TOM KOHType
1 MA

1l \/4 I, MKC

2) cramer paBHBIM 8 MKC

1) He usMeHuUTCA

3) cramer pasubM 0,5 MKC 4) craumer paBubM 0,125 MmKc

Ha PUCYHKE IIOKa3aHbI TOYEUHBIA MCTOYHHME CcBeTa S U  ero

usobpaxenwe S'.

‘Sh'.. .

OnruueckuM TPUOOPOM, C IIOMOINBI0 KOTOPOTO MOMKHO IIOAYYHUTH BDTO
nsobpakeHrie, MOXKeT ObITh

e

i
0K Bl

©)
EEJUNEE (NN CEE
EEEEEE L
T E EEE
:®

5

I'*‘s ESiaumamEREan
l‘lf:“ 3.; Fa R Y e s W N 1

8]

1 e

1) cobuparomiag JauH3a, pACIONOKEHHAA TakK, KaK II0OKA3aHo Ha
pucysxke 1

2) mIOCKOe 3epKajio, PacIooKeHHOe TaK, KaK ITIOKA3aHO Ha PUCYHKE 2

3) cobuparmiias JWH3a, PACIOJOKeHHAsd TaK, Kak II0Ka3aHO Ha
pucyuge 3

4) MIOCKOE 3epKajIo, PACIOIOKEeHHOe TaK, KaK ITOKA3aHO Ha PUCYHKe 4
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Benbrii cBer mamaer Ha IUQPAKIHOHHYI0 pemérky (ciaygaii 1) u
CTEKJIAHHYI0 mpusMy (ciaydai 2).

0] @

IIpu sToM Ha ynanéHHOM SKpaHe O Pasio:KeHHe CBeTA B CIIEKTP
1) Gymer HaGMIOIATHCA TOJILKO B ciaydae 1

2) 6yzmer HaGIIOAATHCI TOJIBKO B CiIydae 2
3) 6ymer HabIIOAATHCI B 0O0MX CILy4asx

4) He Oymer HAOIIOAATHCI HU B OJHOM U3 9THX CIIy4aeB

IIpu doroadderre MarkcumanbHaA KWHETHUECKAA DHEPTUA DIEKTPOHOB,
BBIOMBaEeMbIX (DOTOHAMH C IIOBEPXHOCTH HEKOTOPOTO METAJLIA,

1) 3aBHCHT TOJIBKO OT YaCTOTHI IIAJAIOIIEr0 CBETA
2) 3aBHCHUT TOJBKO OT HHTEHCHBHOCTH IIANAIOIero cBeTa

3) 3aBHCUT M OT 4YaCTOThbI IIaJamoIllero c¢sera, u 0T HMHTEHCHUBHOCTHU
IIagarIiero ceera

4) He 3aBHCUT HH OT YacCTOThI
HMHTEHCHUBHOCTH IIagaloIlllero ceera

Imagamomero csera, HH  OT

Ha pucynkax n3obpakeHbl CXeMbI aTOMOB.

Aromy ;Li COOTBETCTBYET

4) cxema 4

3) cxema 3

1) cxema 1l 2) cxema 2
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B spe momonms 28140P0 comepmTCH Yaurens ocseTHn MUPAKIMOHHYIO PEMETKY MOHOXPOMATHIECKHM
CBETOM, HAIIPABUB €r0 MEePIeHIUKYIAPHO IUIOCKOCTH PEHIETKA. 3aTeM OH
1) 210 ueiitporos u 84 nmporona 2) 210 HeliTpoHOB 1 126 TPOTOHOB sazan sompoc: «Hro Oymer Hab6MIONATHCA HA DKPaHe 3a PEIISTKOH NpH
) ) YBEJIMYEHUHN [JINHLI BOJMHBI cBera?» J[Ba yueHWKa JAIW HA HTOT BOIPOC
3) 126 meiitrponos u 84 nporona 4) 84 meiiTpona u 210 IPOTOHOB CITe/TyIOIIHe OTBETHI.
T u S o S TH HCOMESOBATE ITepserit yuenuk: «PaccTosHne MexIy HyJI€BbIM M TIEPBHIM MAKCUMYMAaMHU
I USYMEHUHA ABICHUA PESOHAHCA yHEHHUKH IIPEIIOKMIN UCII0IB30BA IU(PAKITHOHHON KAPTUHBI YBETUIUTC».

CIeAyIOIUH KOMIUIEKT OOOPYZOBAHWA: TeHepaTop ¢ U3MeHIeMOH
YacTOTOH, YCTPOMCTBO [ BO3OY:KIeHWsI KOIeOaHUi, [Be IIPY:KUHBI
C pasaIuYHBIMH KOI(PPUIMEHTAMH KECTKOCTH, OOWH TIpy3, CTakaH
C WHUIKOCTBIO IJIsI CO3JaHUA OIIOJTHUTE/JIbHOTO TPEeHUs, IITAaTUuB, JII/IHefIKy 1) TOJIBKO HepBbeI YYE€HUK 2) TOJIBKO BTOpOfI YUYEHUK
u cexyumomep. Ouu xorenu HAGIOAATH KOe0aHus rpysa, MOABEIIeHHOTO
Ha OpyKuHe, 1u00 B KUIKOCTH, TUO0 B Bozayxe. YacTora BHIHYKIEHHBIX
KoJe0aHWH [MO/KHA ObLIa 3aJaBaThcsi reHeparopoM. [las mpoBepku
TEOPEeTHYECKON MOATOTOBKH YYEHHKOB y4YWTEIb W300paswi aBe
BO3MOJKHBIE 3aBUCHMOCTH aMIIUTYAbI Apyy BBIHYKIEHHBIX KOJ€0AHUIH

rpysa OT 4acTOThI v reHepaTopa (IIpeacTaBIeHbl HA PUCYHKE).
Ay I

Bropoii yuenuk: «Hucno nupakIinOHHBIX MAKCUMYMOB YBEIUIUTC».
Kr0 13 yueHUKOB a1 mpaBUIbHBINA OTBET?

3) oba yuenura 4) HHUKTO W3 yIEHUKOB

o v,
[IkopHUEKHN, TIOAYMaB HAJ STUMU 3aBHCHMOCTSIMH, CHEJIAIU CAEAYIOIINe
BBIBOJIBI.
A. Ob6a rpadura JOKHBI COOTBETCTBOBATH HCITONIBL30BAHUIO OJHOM M TOM
e TPYKUHBL.
B. I'pagurx 1 gomkeH COOTBETCTBOBATH OKCIIEPUMEHTY C GOJIBIIHM
TpEHUEeM, T.e. KOJeOaHUsIM rpysa B JKUIKOCTH.
Kaxkoii(-ue) BbiBoz(bI) cuenan(bl) IPaBUIbHO?

1) Tombko A 2) tonsko b
3) uu A, uu b 4) uAub
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Yactse 2

Omeemom K 3adaHusam I9Smoll  uacmu (B1-B4) seasemcsa
nocaedosamenvHocms yugp. Bnuwume omeemvt chawana 8 mexkcm
pabomwl, a 3amem nepenecume ux 6 6.1ank omeemos Ne 1 cnpasea om
HOMeEpa coomeemcmaeynuiezo 3ad0anusl, HA4YUHAs ¢ NepPeoll KAemouKuU,
6e3 npobenoé u KAKUx-AuGo 0ONOJAHUMEAbHBIX Cumeono8. Kaarcdyro
yugpy nuwume 6 o0mdeavbHOlL Kaemouke 6 COOmeemcmaeuu
C npueedéHHbLIMU 8 D1aHKe oOpa3uamu.

JlBa MeTamIuYecKux mapa HaXOAATCA Ha OOJBIIOM PACCTOAHUU IPYT OT
apyra (cMm. pucymok). Illap 1 paguycom R wumeer sapsanm @, map 2
pammycom r me 3apsiked. Illapbl COEIWHAIOT TOHKMM JIMHHBIM
npoBoguukoM. Kak mpm sTOM wM3MeHAOTCA Cleayolnue (usndecKue
BEJIMYUHBI: MOJYJIb HANPIKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJIS BHYTPH
mrapa 2, MoayJib IIOTeHI_II/Ia.T’Ia mapa 2, MOayJib 3apsaa mapa 27

4

Q@(\/‘v@

dna Kaxaoil BeNIWYWHBI OIPENeUTEe COOTBETCTBYIOIHUN XapakKTep
W3MEHEeHUs:

1) yBenumuuBaercd;

2) yMeHbIIIaeTcs;

3) He u3MeHsgeTCo.

Sanuinure B Ta0AWIly BbIOpaHHBIE MUQPBI MJId KaKION (DH3HYECKOMH
BenuunHbl. [{udpsl B 0TBETE MOTYT IOBTOPATHC.

PUSNYECHKRHUE BEJINYHWHDbI X
N3MEHEHUWE

A) vomyns HanpsKEHHOCTH BdiaeKTpocratu- 1) yBeawyuBaercs
YECKOTO IT0JI BHYTPH IIapa 2
yTP P 2) ymeHbIIaeTcs
B) momyne morenimana mapa 2
3) He usmeHAeTCA
B) momynb sapsna mapa 2

A b B
OTBerT:
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Meranaudeckyo IUTACTHHKY CO CTOPOHAMH d X 2d X 30 TOIKIOYAIOT

K UCTOYHHUKY IIOCTOTHHOTO HAIIPIKEHHUA TaK, KaK IIOKa3aHO Ha PUCYHEEe 1.

3a 2a

2a

U U
Cumras, 9TO TOK PABHOMEPHO PACIPENENEH II0 CEYEHWI0 IUIACTHHKH,
ompejienuTe, KaK W3MEHATCA Cleayolre (PU3UIeCKHe BENIUIUHBI IIPH
MIOJKIIOYEHHUN STOH ILUIACTUHKY K TOMY K€ HCTOYHHMKY HAIPIKEHUA TakK,
KaK IIOKAa3aHO Ha PUCYHKE 2: DIEKTPHUYECKOe COIIPOTUBIIEHNE IIJIACTUHKH,
cujia IpPOTEKAIoIlero 4epe3 IUIACTHHKY  DJIEKTPUYECKOTO  TOKA,
BBIIEJIAMONAACT B IUNIACTUHKE TEIIJIOBAS MOIIHOCTH?

Jdma kamgo¥ BeNHWYMHBI OIpeNeInTe COOTBETCTBYIOIIMIH XapakTep
M3MEeHEHHU:

1) yBenmuuwnrcs;

2) YMEHBIIIUTCS;

3) He U3MEHHUTCH.

Sanumure B TA6GIUIly BBIOpAHHBIE IHUQPBI IO KaKIOH (DU3HIECKOH
BenuuuHbL. [{udpbI B 0TBETE MOTYT IIOBTOPSATHCS.

OPU3NUYECKHUE BEJINYNHBbI nx
N3MEHEHUWE
A) snerTpuYecKoe COIPOTHUBIICHHE IIJIACTUHKHA 1) yBenauuurcs

B) cuna mporekamoiero depes IUIACTHHKY  2) YMEHBIIIHATCS

SJIEKTPUIECKOTO TOKA
3) He U3MeHUTCH

B) Brigensmoomasgcs B IUIACTHHKE TeILIOBAs
MOIIIHOCTh

A b B

OtBeT:
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MarepuanpHas TOYKa paBHOMEPHO ABHUIKETCHA II0 OKPYRHOCTH € IEHTPOM Ha pucynke nsobpa:k€H rpys Maccod m, 3aKpelIEHHBIA Ha HEeBEeCOMBIX
B rouke O (cM. pucyrHok). B maganpupii Moment spemeru (mpu ¢ = 0) HEPaCTSKMMBIX HUTAX W HAXOAAIIMICI B PABHOBECHH. UeMy paBeH

Touka Haxomuiack Ha ocu OX. YcTaHOBHTE COOTBETCTBHE MEKIY MOJIy/Tb CHIIBI HATRerHs: 1) yuacTra mutH AB; 2) yuacrka mura BC?
rpadukavMu u (PU3MIECKUMHU BEIHIHHAMU, 3aBHCHMOCTHA KOTOPBIX OT

BpEMEeHHU 3TH rpad)UKU MOTYT MIPEACTABIATh. K Kam /Mo Mo3uuu mepsoro
cronbua mombepuTe COOTBETCTBYIOIIYIO ITO3UIUI0 BTOPOTO W 3AIHIINATE
B Ta0IHIy BhIOpaHHBIE I[U(PHI O COOTBETCTBYIOIINMY OYKBAMHU.

N
X
TPA®UEKHU PUSNYECKUE BEJINYNHBI
A) 1) xoopaMHATA X MATEPHUAIBHON TOYKH
YeraHOBUTE COOTBETCTBHE MENKIY (DH3UYECKUMM BEIWYMHAMH U HX
2) yrox a, KoTopsIi cocrasiser ¢ ockio OX pamuyc, sHaveHuaAMu. K Kaxqoil MO3WIMH [epBOro croibma mopbepure
t MIPOBEIEHHBINA K MATEPUAIBHON TOUKE COOTBETCTBYIOIIYI0 IIO3WUIIMI0 BTOPOrO U 3alHUIIATE B TAOIHILY
3) MOJIYIIb YCKOPSHHS MATEPHATBHOM TOUKH BBIOpaHHBIE [IUQPHI IO COOTBETCTBYIOIINMI OYKBAMH.
B .
) 4) IPOEKIHs YCKODEHHA MATEPHATLHOH TOUKH HA PUSUYECKAHA BEJIMYUHA EE SHAYEHUE
oce OX

A) MOAYIb CHIbI HATSUKEHHA y4acTka HATH 1) 2mg

AB
V3

B) Moy cunbl HaTAmKennus yaacTka autu BC - 2) - mg

OTtBer:

2
4) —
3 mg

OtBeT:
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Yacres 3

3aoanua mpemeveii yacmu npedcmaenaiom coooi 3adauu. Pekomendyemca nposecmu ux
npeosapumeinibHoe pewteHue Ha YepHoeuke. Ilpu evinonnenuu 3adanuii A22-A25 ¢ o1aunke
omeemog Nl noo Homepom evinonnaemozo Bamu 3adanus nocmageme 3HaK «XxX» @
K/1emouKe, HOMep KOMopOoil COOMeencmeyem Homepy 6b10pannozo Bamu omeema.

[To TnagKuM TOPH3OHTAIBHBIM pellbcaM PaBHOMEPHO MBHKETCS IIyCTas TellexkKa
maccoit 30kr. Monynb ckopocTd Tenexxku paBeH 2wm/c. HauuHas ¢ HEeKOTOPOro
MOMEHTa BPeMeHH, KaXble 5 MUHYT Ha TeJIe)KKy BePTHUKAIBHO MaJaeT OAMH KUPIUY
Maccoit SKr, KoTopsii ocraércs Ha Tenmexke. Yepes 4 MUHYTHI TOCie MAICHHSI
MepBOro KUPIHUYa MOAYJIb CKOPOCTH TENEKKH OyIeT paBeH

1.) 2mlc 2.)=1,7wmlc 3.) 1,5m/¢c 4.) 2,4mlc

AGCONMIOTHAsT BIAKHOCTh BO3[yXa, HAXOMAIIErocs B LMJIMHIPHIECKOM COCYZAE MOJ
nopuseM, paBsa 29r/m°. Temmepatypa rasa B cocyae pasna +100 C. Kak u Bo
CKOJIBKO pa3 TpeOyeTcs H30TepMHYECKH H3MEHHTh 00BEM cocyna, 4ToOBl HAa ero
CTeHKax o0pa3oBayach poca?

1.) ymenbumTh B =32,3pa3 3.) ymenbiuth B =20 pa3

2.) yBenmunts B =32,3pa3 4) ysenuuuts B =20 pa3

K ucrounuky noctosiaHoro Toka ¢ DJIC 2B u BHyTpeHHUM comnpoTuBieHreM 4 Om
MOJKITIOYSH PEe3UCTOp C TepeMEeHHBIM colpoTuBieHHeM. [lonme3Has paborta,
coBeplllaeMas dJIEKTPUIECKUM TOKOM B 3TOM LiemH, OyneT B 2 pa3a MeHbllle paboThl,
coBepIIIaeMoll HICTOYHHKOM, €CITH COMPOTHBIICHUE pe3ucTopa OyIeT paBHO

1) 10m 2.)20m 3) 40m 4.) 50m

[py 06ITydeHHH METATMYECKON TIACTHHKH CBETOM ¢ yactotoii 1,6510% 'y poToTok
TpeKpalnaercs IpH 3aJepKuBaroliel pasHocTH noteHnuanoB 4 B. KpacHas rpanuna
¢doroaddexTa 17151 3TOrO MeTaIa paBHa

1)=621um  2.)=441um 3) =257uMm 4)=182um

| He 3a6y0vme nepenecmu éce omeemol 8 6;1aHK omeenos Nol
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Ilonnoe pewenue 3a0au Cl-C6 neobxo0umo 3anucame ¢ O1anke omeemosé N 2. Ilpu
ohopmnenuu pewenun ¢ o6nanke omeemos N 2 sanumume cnavana nomep zadanusn (C1,
C2 u m.0.), a 3amem pewenue coomeemcmeyioujeii 3a0avu. Omeemot 3anucsigaiime 4émKo
u pazoopuueo.

«Ku3Hb COCYIICK». Bo BpeMs OTTCIICIIH, KOrJa BJIA)XHOCTH BO3JayXa BBICOKA, MU3-TIOL
CJIOF CHEra Ha KpbIIIE€ JOoMa KallaeT BOJa, 3aMep3arollasd Ha KapHU3€ KPBIMIM B BUAE
6I>ICTpO PpacTylmux COCYJICK. Korz[a OTTETICJIb KOHYACTCs, COCYJIbKU MEPECTAIOT paCTH,
U B MOPO3 MEAJICHHO MEHAIOT CBOIO (1)0pMy: OHM CTAHOBSITCS BCE TOHbBIIE, @ UX KOHIIbI
3a0CTPAKOTCH. O6’B${CHI/ITC, OCHOBBIBasiICb Ha HW3BCCTHBIX (1)I/I3I/I‘-ICCKI/IX 3aKOHax H
3aKOHOMEPHOCTAX, MNPOLECCHI, MPOUCXOAAIIUE C COCYJIbKaMU Ha MNPOTAKEHHUU HX
COKU3HU».

Ha nocnennem aprocanone B Jlerpoiite upma «Mepcenec» MpencTaBuiia HOBBIH
pozcTep ¢ aBurareneM o0bEMoM 4,7 uTpa, crnocoOHbIi pasrodsTees ot 0 1o 100km/u
3a 4,8 cexynapl. CuuTas, 4TO TpoOLECC pa3roHa MPOUCXOIHUT IO TOPH3OHTAIH H
SIBIISICTCS.  PaBHOYCKOPEHHBIM, OIpeJeNnTe, TOA KakuM YIJIOM K TOPU3OHTY
HarpaBJieHa CWJIa, JeHCTBYIOIIas Ha BOJAUTENS CO CTOPOHBI CHIEHBS BO BpEMS TaKOTO
pasrona.

B mractuxoByto 0yTeUIKy 00BEMoM V= 0,511 npu komHaTHO# Temmnepatype T, = 20 °C
3aTHITH KUIKAR a30T 06béMoM Vo = 30 MJT ¥ TUTOTHO 3aBHHTHIIN MPOOKY. ByThlika
MEJJIEHHO HarpeBaeTcs H3-3a TeIUIOOOMeHa ¢ OKpyXkarwolued cpemoit. Ilpu kakoit
TemIiepatype T OHa B30pPBETCS, €CIM CTEHKH OYTBUIKH BBIAEPXKMBAIOT BHYTpPEHHeEe
nasnenve P = 20atm?

I[lnoTHOCTh KMAKOro asota p = 808 kr/M’, ero TemmepaTypa KHICHHS IIPH
HOpManbHOM jaBiennn p= 1arv = 1P I1a pasna Ty = 77K.

['a3000pa3HBI  a30T CUMTATh HACATBHBIM TIa30M, pacTsDKCHHEM OYyTBUIKH TIpH
TIOBBIIICHHH JJaBJICHUS IIPeHEOpeyb.

Ecmu mexny koHtaktaMu 1 m 2 cxeMbl, W300paXEHHOH Ha PHUCYHKE, BKIIOYHTH
nctouHuk HampspkeHus ¢ OJIC 50B u ManbM BHYTpEeHHHM CONPOTHBIICHHEM, TO
W7ieaNbHbI BOJBTMETP, MOAKIIOYEHHBIN K KOHTaKTaM 3 U 4, MOKa3bIBaeT HaIpsHKeHHe
20B, a upmeanbHbI aMIepMeTp — CHIy TOKa, paBHyo 1 A. Ecinu Temepb MOMEHSTH
MecTaMH MCTOYHHK M BOJBTMETp, TO OH MOKa3bIBaeT HampspkeHue 14 B. Kakoit Tok
MOKa3bIBaeT TeIleph aMIlepMeTp?
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KonebarenbHBII KOHTYP COCTOMT U3 KATYIIKA HWHAYKTABHOCTHIO
L = 50 vkl'a u conporusnenvem R = 1 OM u KoHIeHcaTOpa EMKOCTBHIO
C = 0,1 vx®. B KoHType moaep:KUBAIOTCA He3aTyXalollue KojeOaHusd,
P KOTOPBIX aMILUIUTyAa KOJeOaHWU HaANpS:KeHWsd Ha KOHIeHcaTope

pasaa Up= 10 B. Kakywo cpemHiO0 MOIIHOCTH IIPH 3TOM IOTPEOIAET
KOHTYD OT BHEIITHETO I/ICTO‘IHI/IKa?

OmupuM ©3 TWUIOB peaKIuil CHHTe3a, KOTOpble MOKHO HCIIOJIB30BaTh
B Oygymmx  TepMOAAEpPHBIX  peakTopax,  fABIfeTCd  pPeaKIus

%H + gHe = gHe + ip + W. Raraa smeprua W BwImenserca Ipu 3TOH
eaknun? Macca aToma meurepus 2H npumepro pasHa 2,014 a.e.m., Mmacca
p pud 4 I IIPUMEPHO P

aToma gHe - 3,016 a.e.m., Macca aroma ;}He - 4,003 a.em. Otser
BoIpasure B MaB.
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NHCcTpyKUHs 10 BHINOJHEHHIO Pa0OTHI

JIJ1s BBITIOJIHEHHsI K3aMEHAIIMOHHOM paboTsl o ¢usrke orBogurcs 4 yaca (240 MUHYT).
Pabora coctouT n3 3 vacTeld, BKIItOYaOMMX 35 3a1aHMA.

Yacte 1 comepxut 21 3amanue (A1-A21). K kaxmomy 3amanuro naércs 4 BapuaHTa
OTBETa, U3 KOTOPHIX MPaBUILHBIN TOJIBKO OJMH.

Yacts 2 conepxut 4 3ananus (B1-B4), B KOTOPbIX OTBET HEOOXOANUMO 3aMUCATh B BHIE
Habopa uudp.

Yactp 3 coctout u3 10 3amau: A22-A25 ¢ BriGopom oxHoro BepHoro orBeta u C1-C6,
IUTSL KOTOPBIX TpeOyeTcs NaTh pa3BEPHYTHIC PEeLICHUS.

ITpu BEIMHCICHUSIX pa3perIaeTcsl UCIONIb30BaTh HEPOTPaMMHUPYEMBIi KaITBbKYJISITOP.

Bce Onanku EI'D 3anosnssiorcss sApkuMu  u4€pHbIMU  yepHUIaMu JlomyckaeTcs
WCIIONIb30BaHUE TeIeBOM, KaNWJUIIPHOM WU NepbeBOi pyUekK.

Ilpu BeIMOMHeHMM 3afaHuil Bel MokeTe moyib30BaThecs yepHOBUKOM. OOpaiaem Baie
BHUMaHHe, 4TO 3alllCH B YepHOBUKE He OyIyT YUUTHIBATHCS MPHU OLIEHKE PabOTHI

CoBeTyeM BBITIONHSTH 3a/IaHMsI B TOM TIOpSIKEe, B KOTOPOM OHHW JaHbl. [l 3KOHOMUH
BpeMeHH MpOITycKaliTe 3alaHue, KOTOpoe He yAa&Tcs BBIOJHHUTH cpasy, W MepexonmuTe K
cnenyromemy Ecnmu mocie BBIMONHEHHs Beell paboThl y Bac ocranetcst Bpemsi, Brl cmoxere
BEPHYTHCS K MPOMYIIECHHBIM 3a8JJaHUsM.

Bamiel, monydeHHBIE BaMH 3a BBIMOJHEHHBbIE 3aJaHusi, cyMMHpYyioTcs. I[loctapaiitech
BBITIOJIHUTh KaK MOKHO OOJIbIlIe 3a7jaHnii M HabpaTh HaUuOOJIbIIIee KOJIMYeCTBO OaIOB.

Kenaem ycnexa!
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Huxe IIPUBEICHbI CIIPABOYHBIE NAaHHBbIE, KOTOPbIE€ MOTYT HOHaI[O6I/ITbC§I Bam IIpu

BBIIOJTHEHUH PAOOTHI.

,Z[eca’rnqnme IIPHUCTABKH
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CooTHoOIIIEeHNA MEKIYy Pa3sTIHIHBIMHA € THHUIIAMHA

TemIeparypa

0K =-273°C

aTOMHAasA eJUHUIIA MaCChI

laewm = 1,66-1027 kr

1 aromuas €INHHUIIa MaCChbl SKBHUBaJIECHTHA

931,56 MaB

1 5JIEKTPOHBOIBT

15B = 1,6-10717 Il

Maccel gacTuiy

smexTpona |9,1-107°! kr =~ 5,5-10* a.e.u.

Hf;l}v::::o- O6o3nauyenne | MHO:KHTEIH H?:::ZI;O- 0O6o03nauenune | Muo:xHTEIH
rura r 109 CaHTH c 1072
Mmera ]_0 6 MHMJIJIN M ]_0_3
KO K 103 MHKpO MK 1076
TeKTO T 102 HaHO H 1079
merm I 1071 IIHKO m 10712

Koucraursi

9UCIIO 1T =314

yCKOpeHue CBOOOHOTO MaaeHusd Ha SeMie g =10 M/c2

rpaBUTaAITOHHAA IIOCTOIHHAI

G = 6,710 H-m?/xr?

yYHHUBEpPCaJIbHadA ra3oBasd IIOCTOSTHHAA

R = 8,31 II:x/(monb-K)

nocrosgHHas Boabrvana

k =1,3810723 /K

IoCcToAHHAA ABOrampo

N, = 6:1022 moms!

CKOPOCTBb CBE€Ta B BaKyyMe

c=310%m/c

K09 PUIUEHT IPOIOPIIHOHATBHOCTH
B 3akone Kymona

k =-——= 910 H-M2/Kn>

4meq

MOJIyJIb 3apa/ia dIeKTPOHA (3JeMeHTapHbIN
SIIEKTPUIECKUH 3aps)

e=1610"Kn

nocrosauuasa Ilnanka

h =6,6:10"% IIs-c

nporosa  |1,673-10727 kr ~ 1,007 a.e.M.
HeiiTpoHa  |1,675-1027 kr ~ 1,008 a.e.M.
ILnoTHOCTH IIOACOJTHEYHOT0 Macia 900 RI‘/M3
BOTIBI 1000 kr/m® |[amoMuHES 2700 ®r/m°
npeBecuHBI (cocHa) 400 KF/MS sKeesa 7800 KF/MS
KepOCHHa 800 xr/u®  |pTyTH 13600 xr/m>
YaeapHasd TEIIOEMKOCTE
BOJZbI 4,2-10 3 Iox/(xrK) amomunnsg 900 Ix/(kr-K)
JIbIa 2,1-10 3 Isx/(xrK) Menu 380 :x/(xkr-K)
menmesa 640 ax/(kr-K) qyTyHa 500 I:x/(xr-K)
ceunna |130 I:x/(xr-K)
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y,Z[eJILHaﬁ TeljaoTa

napoo6pa3oBaHusa BoAbI2 3-10 6 Jax/KT

IJIaBJIEHUSI CBHHIIA

2,510 4 JTsx/xr

IJIaBJICHUd JIbAa

3,3-10 0 Tlsm/xr

HopmanbsHbIE yCIOBHSA: IaBIeHHE 10° Ila, remneparypa 0 °C

Moaapuaasa macca

281073 KI/MOJIb

asora KHCTOpOsa 32:107° Kkr/MOIB
aproxHa 40-1073 xr/monb JUATHA 6-10~2 kr/momb

BOZOpOIA  |2-107° Kr/MomB MomubsieHa 96-1073 kr/MoB
BO37yXa 291072 kr/moub HeoHa 201073 xr/Moms
renus 4-1073 xr/momb 44-1072 gr/moms

YIJIEKHCIIOTO Tasa
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Yacte 1

IIpu evinoamenuu 3adanuii wacmu 1 e 6aanke omeemos Ne 1 nod
HOMepom ebilnoanaemozo Bamu 3adanus (AI-A21) nocmaevme 3HAK
«X» 8 K1emouKe, Homep KOmopoii coomeemcmayem Homepy 6bIOPAHHO20
Bamu omeema.

Toueunoe Teno gBmKeTca BLoab ropusoHTansHoi ocu OX. Ha pucymke
n3obpaskeHa 3aBHCHMOCTH IIPOEKIIUH CKOPOCTH U 3TOTO0 Tejla Ha 0Chb OT
BpEMEeHH 7.

v, Mic

10 20 30 40 e

Mopgynb yCKOpEHHS STOTO Tejla UMeeT MUHUMAIbHOE 3HAYeHNe
1) B momenT Bpemenu ¢=40 ¢

2) B HAYaIbHBIA MOMEHT BpeMeHH =0 ¢
3) B muTepBase ot 15 ¢ g0 20 ¢

4) B uHTEpBase oTr 5 c 10 15 ¢



®usura. 11 knacc. Bapuant 4 7 ®usura. 11 knace. Bapuant 4 8
Ha Touyeunoe Teno qeficTBYIOT Y€THIpE CHIIBI (CM. PUCYHOK). Manenskuii mapurg wmaccor m = 100 r© gBmKeTCA N0 IVIATKOH

FOPU30HTAIBHON ILIOCKOCTH CO CKOPOCTBIO 7, MOJyJb KOTOPOH paBeH
5 wm/c, mampasmeHHOU mox yrioM a=60° K ropmsomTambHOu ocu OX.
B momenT Bpemenu t = 2 ¢ miapuk abCoONIOTHO YyIPYTO yAAPIETCI O BEPTHU-
KaJbHYIO CTEHKY, PACIIOJIOMKEHHYIO ITepreHauKyIapHo ocu OX.

ot

F; BHJL CBEPXY

9TO Teo
1) 6ymeT {BUTATHCA C yCKOPEHHEM, HATPABIEHHBIM BIIPABO

2) Gypmer gBUTaTHCH C YCKOPEHHEM, HAIIPABIEHHBIM BJIEBO

3) Oymer nBHUraThC C yCKOPEHUEM, HAIIPABJIEHHBIM BBEPX

4 Ha xarkoM u3 nOpuBeNEHHBIX HHKE TpadHUKOB NPABHIBHO IIOKA3aHa
) g%%egmggﬁgf;zbm B COCTOAHHMH HOKOA JM00 ABUIATHCA C HOCTOHH- 3aBHCHMOCTD INIPOEKIMH HMILyJIbCa P, 9TOro mapuka Ha ock OX ot

BpemeHu ¢?
Ilmamerst A um B wumeor oxguHakoBble paguycel. O6e 1utaHeTs pr. KEM/C @ 2., KT-M/C
cdepudeckre u omHOpoxube. [lmoTHOCTH ImaHeTs! A B 2 pasa MeHbIIe '
IJIOTHOCTH ImaHeTsl B. BOmmsu moBepxHOCTH ImaHeTh! A MOAYTIb

YCKOpPEHHUs CBOOOTHOTO ITaeHMUs

@

0.5 . 0.50

U—i—.

1) B 2 pasa Gosblie, YeM BOJIM3H IOBEPXHOCTH IIJIAHETHI B 0.5

2) B 2 pasza MeHbIIIe, YeM BOJM3U IOBEPXHOCTH ILIaHeThl b

3) B 4 pasza 6osblie, yeM BOJHU3U ITOBEPXHOCTH IJIAHEeThI b

@ @
4) B 4 pasa MeHbIIIe, YeM BOJHU3U IOBEPXHOCTH IIaHeThl b P, KEM/e P, Km/e

LG

RN ISR
=

=
(2] ==
=

iC
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Toueunoe Temxo OABUKETCA TOPHU30HTAJIBHO BIOJIb OCH 0OX. 3aBUCHEMOCTD

KOOPAHMHATHI X 3TOTO TeJIa OT BpEMEHH / II0Ka3aHa Ha PUCYHKE.
A M

14

LN
—
o
Ln

20 tne

Kunernueckas sHeprus sToro tesia
1) BCE Bpems oJUHAKOBASA
2) B MOMEHT BpeMeHH 3 C MEHbIIIe, YeM B MOMEHT BpeMeHu 15 ¢
3) oxuHAKOBA B MOMEHT BPEMEHH 3 C M B MOMEHT BpemeHu 15 ¢

4) mMakcuManbHA B MOMeHT Bpemenu 20 ¢

Ha nérxom crep:kHe 3aKperuieHBI TpU Ipys3a mMaccaMu 1 Kr, 3 KI U 5 Kr.

Paccrosinusa Mexny TOYKAMH KPEIIEHHWS TIPYy30B ONWUHAKOBBI U PABHBI
9 cm.

9em 9cm

R

Hua Toro Yrobbl CTEpsKeHb HAXOAWICI B PABHOBECUU, HEOOXOIMMO
PACIIONOKUTE IO HUM Y3KYIO OIIOPY

1) mocepenuHe MEKIY CPEIHUM M CAMBIM TSKEIBIM TPY30M
2) Ha b cM JIleBee TOUKHU KPEIUIEHU CAMOT0 TSKEI0T0 Tpysa
3) Ha 5 cM mpaBee TOYKM KPEILICHHUA CPEIHEro rpysa

4) ua 1 cM JIeBee TOUKHU KPEIUIEHUs CPEIHEro rpysa
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B nByx 3aKpBITBIX COCyax HAXOMATCS IO OJHOMY MOJIIO HIeaIbHBIX Ta30B:
B IEPBOM COCy[e — BOJOPOJ, BO BropoM cocynae — reauii. CpeaHexsanapa-
THYHAA CKOPOCTH TEILJIOBOIO [BM:KEHUs MOJIeKyJa Bomopoxa 1500 wmjc,
aromoB renus — 750 m/c. Cpemuas KWHETHYECKAs SHEPTUsS TEILJIOBOrO
IBUKEHUS aTOMOB eI

1) B 2 pasa 6osblie, 4eM MOJIEKYJI BOZOPOIA
2) B 2 pasa MeHbIIIe, YeM MOJIEKYJI BOLOPOIa
3) B 4 pasza 6GoxbIle, ueM MOJIEKYJI BOJOPOaa

4) takas :Ke, KAK MOJIEKYJI BOZOPOIA

SaKpBITBIM TEIIOU30IMPOBAHHBIN ITUIUHIAPUIECKUH COCY[, pas[enéH Ha
JBe YACTH IOABHIKHBIM ITOPIIHEM MAcCCOH 1 KI, KOTOPBIA HE IIPOBOIUT
TEILUIOTYy W MOJKET [BHUTAaThca 0e3 TpeHuA. B mepBoil yacTu HAXOIUTCS
1 Monp upeansHOrO rasza npu temneparype 91 °C, Bo BTOpoil — Takoe xe
KOJIMYECTBO HTOrO 3Ke rasa mpu remieparype —91 °C. Ilopuiens Haxogurcs
B paBHOBecwu. Ha KakoM u3 TPUBEIEHHBIX PUCYHKOB IPABUJILHO
ITOKA3aHO PACIIOIOMKEHHe STOT0 COCYAa C Ta3oM?

) " ) @

L) hald

ta

D1 2) 2 3) 3 4) 4
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Ha pucynke wusobpasmkén rpaduk 3aBUCHMOCTH TeMIIepaTyphl T Ha pV-muarpamme 3afiad ITUKIWYECKUH TPOIECC, TPOBOIUMBIN C OTHUM
HEKOTOPOTO BEIeCTBa OT KOJHUYECTBA TEIIOTHI (), ITOABOIUMON K STOMY MOJIEM MIeaJbHOTO rasa.
BeIlleCTBY.

2 N
LT 50w

O, xJIx 4

(Y]

I

Kakoit u3 npuBeEHHBIX HUKE MUKIMYECKUX IIPOILIECCOB, M300PaKEHHBIX
Ha VT-guarpaMMe, COOTBETCTBYET IIpoileccy Ha pV-nuarpamme?

@ @ @ @
Hcnonpsyst rpadur u ciemymomryio Tabiuily, BbIOepuUTe IIPABHIBHOE v p v p
YTBEpKAEHHUE. 4 I | 2 3 2 1 4
WA W = .
YaenrHasa | Temmeparypa 5;151.7;:,;13 PE: 2 . pe=3 = el = g2 E
BeIecTso| TEILIOEMKOCTE, | IUIABIEHHA, | o 0 = I 4 r !
. o 4
Jix/(kr-K) C x T/ er D1 2) 2 3) 3 4) 4
Cranp 500 1300 84 Ha pucyHkax n306paeHbl IIACTHHBI YeTHIPEX IIIOCKUX KOH/IEHCATOPOB.
PryTts 2000 -38,9 12
Tapadun 3000 38 150 ® @ ® O
+2 g}
1) Hcenemyemoe BelnecTBo — pTyTh Maccoi 12,5 kr. g g <
2) HccnemyeMoe BeIIECTBO — CTAIb MACCOM 7 K. 2q 2q R & o
gl ged 4 | . 4
3) Hccnemyemoe BemecTBo — pTyTh MACCOM 75 K. 2a
4) Hccnepyemoe BelecTBo — mapadgpuH Maccoi 1 Kr. »|— 5| — 2 (= (| T 2| —
¥ i .‘.E
e 5

MuHIMaTBHYIO 9JIEKTPHYECKYI0 EMKOCTb IMEeeT KOH/IEHCaToP
D1 2) 2 3) 3 4) 4
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Al13

Yepes pesucrop,

TIOAKMTIOYEHHBIM K MCTOYHHKY TOKa,

13

MIPOTEKAEeT

TIOCTOAHHBIN dJeKTpuueckuii Tox cuiaoi 2 A. Ha pucynre msobpaxén
rpauK 3aBHCUMOCTH KOJIHUYECTBA TEILIOTHI (), BBIAEIAOIIErOcd HA HTOM
pesucTope, OT BpEMEHH £.

HanpmiceHHe Ha 9TOM pe3ucCTope paBHO

1) =354 B

Q. kllx
a0

40

20

0 10

2) 375 B

20

30 40 ¢ yuw

3) 125B

4) 50B

ﬁ
IIpoBogamasn paMka ABHIKETCI PABHOMEPHO CO CKOPOCTHIO U U IONATAET

_)
B obmacts ABCD ogHOpPOZHOrO MarHUTHOIO IoJisi ¢ wHAyknued B. Ha
CIAeAyIONIMX PHUCYHKAX IIOKA3aHO IIOJIOMKEHWEe PAMKH OTHOCHTEIBLHO
rparur obnactu ABCD u HampaBieHre MHAYKITHOHHOTO TOKA [y, B 9TOT

MOMEHT BpeMeHH. Ha kaxkoM w©3 CIeQylOIINX PHUCYHKOB IIPABUIBHO
II0Ka3aHO HAIpaBIeHNe HHIYKI[MOHHOTO TOKA?

Ag

D

@

L

”@ L @

@
| @@ @
e %o @
@ ] @

eb

* Yo
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14

B xonebarenbHOM KOHType IIPOMCXOJAT CBOOOXHBIE He3aTyXaloIlHe

KoIebaHus.

Ha pucymke pmmsa sToro KouHTypa wH300pa:kéH rpaduk

3aBuCcHMOCTH cuiabl TOKa I or Bpemenu ¢. Ilpm yBemmuenmm EmMKOCTH

KoHJeHcaTopa B 16 pas mepuopa cO6CTBEHHBIX KOJIEOaHHUH B 9TOM KOHTYpPe

1 MA

1) He usmenurcsa

3) crauer paBubM 0,5 MKC

Ha pucynre
usobpaskenue S'.

IIOKa3aHBbI

S

F_| \-/4 I, MKC

2) craHeT paBHBIM 8 MKC

4) craHer paBHBIM 32 MKC

TOYEUHBIH HCTOYHHK

A

P

ceeta S wu

ero

OnruueckuM TpuUOOPOM, C IIOMOIINBI0 KOTOPOTO MOMKHO IIOJYYHUTB 3STO

nsobpaskeHnue, MOKeT ObITh

@® @
At s
0! 7 A fr) rJ T ()

I "l:r-ﬁ:’ E ::E':"‘\?s:’:'
), @
:ﬁf::]‘:: HHHHH
0 3:1;5 ,L' g_,r o U i i O
EENEEE SRS ERAEE

1) cobuparomas mauH3a,
pucysxke 1

pacmnosioKeHHasd TaK, KaK IIOKa3aHO Ha

2) mIOoCKOe 3epKajio, PaCIoIOKEeHHOe TaK, KaK ITOKA3aHO Ha PUCYHKE 2

3) cobuparomas nWH3a, PACHOJIOXKEHHAd TaK, KAk I[I0Ka3aHO Ha

pucyuke 3

4) 1IOCKOE 3epKAaJsio, pacloioKeHHOe TaK, KAK II0KA3aH0 Ha PUCYHKe 4
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-A16 Monoxpomarudecknii cBeT magaer HaA AUQPPAKIIMOHHYIO PEIIETKY -A19 234
- (cmydaii 1) u creknaHHyI0 TpU3My (Cay4aii 2). - B sinpe ropua ‘g Th. coneprmren

1) 90 ueittpoHOoB U 234 pPOTOHA 2) 234 metitpona u 90 TPOTOHOB

® @ 3) 234 metirpona u 144 nporona 4) 144 metirpona u 90 TPOTOHOB

CIeIYIOUHi KOMILUIEKT OOOpYMOBAHWS: TeHeparop ¢ U3MeHSeMOM
YaCTOTOM, YCTPOHCTBO Ijisi BO3OY:KAeHUS KOJeOAHWH, IBe IIPY:KHHBI
¢ pasauyHbIMH Ko3(uimeHTaMu KECTKOCTH, OOWH TIpPy3, CTAKAH
C JKUIKOCTBIO JIJIS CO3IAHUS JOIOJHUTENBHOIO TPEHUS, IITATUB, JINHEHKY
u cexyumomep. OHu xorenu HAGIOAATH KOiebaHus rpysa, MOABEIIeHHOTO
Ha OpyKuHe, 1u00 B KUTKOCTH, JIHO0 B BO3ayxe. HacToTa BBIHY:KIEHHBIX
KojebaHmii JOJKHA ObLia 3amaBaThCsi TreHeparopoM. st IpoBepKH
TEOPETHYECKON IMOATOTOBKH YYEHHKOB yUYWTENb W300paswi  JBe
BO3BMOJKHBIE 3aBUCHMOCTH aMIUTUTYIbI Agy y BBIHY:KIEHHBIX KOJIebaHui

1) Gyner HaGmOaTHCA TONBKO B cIy4ae 1 rpysa OT 4acTOThI v reHeparopa (IIpefcTaBieHbl Ha PUCYHKE).

i ,Z[.TIH HU3y4YeHUd ABJIEHHUA pe3OHaHCa YYEeHHUKH IIPEeIJIOKHUIU HCIIOJIb30BATHh
]

|

IIpu sToM HA ymaméHHOM SKpaHe O PasoKeHHe CBeTA B CIIEKTP

2) 6yzmer HaGIIOAATHCS TOJIBKO B CiIydae 2 :
. . I

3) Gymer HabaOHATHCT B 0O0MX CIIydasx

4) me Oyzmer HAOMIOAATHCA HH B OMHOM U3 STUX CIy4aeB

7 | Illpu doroadderre MarcuMaTbHBIE MOAYJIh HMIIYJIbCA BIEKTPOHOB,
BBIOMBAEMBIX (DOTOHAMHY C TIOBEPXHOCTH HEKOTOPOTO METAJLIA,

1) 3aBHCHT TOJIBKO OT YaCTOTHI IIALAIOIIEr0 CBETa

2) 3aBHCHUT TOJBKO OT HHTEHCHBHOCTH IIaIAIOIero cBeTa

3) 3aBHCHAT M OT 4YacTOTHI IAJAIOIIEr0 CBeTda, W OT HWHTEHCHUBHOCTH o v. Ty

IIagamIrnero ceera

4) He 3aBHCHT HHM OT 4YaCTOTBI IAJAIOIIEr0 CBET4a, HH OT
MHTEHCUBHOCTH IIaJAI0Iero CBeTa

[IkonbHUEKHN, IOAyMAB HAJ STUMH 3aBUCUMOCTSIMH, CHEIAIU CAEAYIOIINe
BBIBOJBI.

A. Tpadukr 1 m 2 [OMKHBI COOTBETCTBOBATH MCIIONb30BAHUIO ABYX
PasHBIX IIPYKHUH.

Ha pucynrax n300paseHbl CXeMbl aTOMOB. B. I'paduk 2 [0MKEH COOTBETCTBOBATH HCIIONb30BAHUIO TPYKHHbI
¢ 66bIIIM K03 UITHEHTOM KECTKOCTH.

Kaxkoii(-ue) BbiBoz(bI) caenan(bl) IpaBUIbHO?

1) Tonbko A 2) Tonsko b
3) au A, uu b 4) uA,ub

Aromy ZB € COOTBETCTBYET

1) cxemal 2) cxema 2 3) cxema 3 4) cxema 4
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Yuurenb ocBeTWI [UQPPAKIUOHHYI) PEHIETKY MOHOXPOMATHIECKHAM
CBETOM, HAIIPaBUB €r0 IEePIEeHIUKYAAPHO INIOCKOCTH PEIIeTKU. 3aTeM OH
3aman Bompoc: «Uro Oymer HabGmIIOAaTHCA Ha SKpaHe 3a PEIIETKOH IIpU
YMEHbIIIEHWUH JJIMHBI BOJHBI cBeTa?» J|Ba yueHHKa manu HA 3TOT BOIPOC
CJIemyIoIIre OTBETHI.

IlepBorii yuenux: «PaccrosHue MeskIy HyJIEBBIM U IIEPBBIM MaKCHUMyMaMU
IU(PPAKITHOHHON KAPTUHBI YBEIUIUTC>.

Bropoii yuennxk: «Hucmo qudpakIinoHHBIX MAKCUMYMOB YBEIHIUTCA».

Kro 13 yuyeHuKoB gan npaBUIbHbIN OTBET?
1) TOJBKO IIEPBBIN YUYSHUK 2) TOJBKO BTOPOU YYEHHUK

3) oba yueHura 4) HUKTO W3 YIEHUKOB

®usura. 11 knace. Bapuant 4 18

Yacte 2

Omeemom K 3adaHusam Smoill  uwacmu (B1-B4) saeasemcsa
nocaedosamenvHocmsv yugp. Bnuwume omeembvt cHaxara 8 mekcm
pabomul, a 3amem nepenecume ux 6 6.4anK omeemos Ne 1 cnpasea om
HOMepa coomeemcmaeyuiezo 3a0aHusl, HAYUHAR C Nepeoil KJAemo4Ku,
6e3 npobeno8é u KAKUX-AUGO OONOJAHUMEABLHBIX Ccumeonos. Kascdyro
yugpy nuwume 8 o0mdeavbHOI Kiaemouke 6 COOMmeEemcmaeuu
C npuBedéHHbLIMU 8 O1aHKe 0Opa3yamu.

JlBa MeTaIIMYeCKHX IIapa HAXOAATCA Ha OOJIBIIIOM PACCTOSHUU APYT OT
apyra (cm. pucymok). Illap 1 pagmycom R wmmeer sapsam @, map 2
pammycom r we 3apsiked. Illapbl COEIWHAIOT TOHKMM JJIMHHBIM
mpoBogHUKOM. Kak IIpu 5TOM H3MEHSIOTCA ClOeayiolne (Qu3ndecKue
BEJIMYUHBI: MOMLYJIb HANPIKEHHOCTH 3JIEKTPOCTATHYECKOTO IIOJIS BHYTPH
mapa 1, MogyJsib HOTeHI_II/IaJ!Ia mapa 1, moxysis 3apana mapa 1?

4

Q@)’\/\_/—Q

Jma kakooM BeNMMYMHBI OIpeNeInTe COOTBETCTBYIOIIMH XapakTep
U3MEeHEHU:

1) yBenmumBaercs;
2) yMeHbIIIaeTcs;
3) He U3MeHsgeTCo.

Sanuiure B TaOAUIly BbIOpaHHBIE MUQPBI AJd KaKION (DHU3HUECKOM
BesmunHbl. [{udpbl B 0TBETE MOTYT IOBTOPATHCA.

OPUSNIECKUE BEJINYWNHBI nx
N3MEHEHWE
A) vomyns HanpsKEHHOCTH  dieKTpocraTu- 1) yBeawdyuBaercs

YeCKOTO IT0JIA BHYTpPH Itapa 1 2) ymenbmaercs
B) mopmynp morenmuaa mapa 1

3) He u3MeHsETCSA
B) momynb sapsna mapa 1

A b B
OTBer:




®usura. 11 knacc. Bapuant 4 19 ®usura. 11 knace. Bapuant 4 20

MerainudecKkyo ILIACTHHKY CO CTOPOHAMHU d X 2d X 3d TIOAKIIOYAIOT Marepuanpaas TOYKa PABHOMEPHO ABHAKETCA II0 OKPYHHOCTH C IEHTPOM

K MCTOYHHKY IIOCTOSHHOTO HAIIPSAKEHHS TAK, KaK IOKA3aHO Ha PUCYHKe 1. B Touke O (cM. pucyHok). B mauambHbli MoMenT Bpemenu (mpu ¢ = 0)
Toyka Haxommmack Ha ocu OX. YcraHOBUTE COOTBETCTBHE MEKIY
rpadukaMu ¥ (PUSMIECKMMH BEIUYMHAMH, 3aBHUCHMOCTH KOTOPBIX OT
sor comts : : BPEMEHHU 9TH TPaA(QUKN MOTYT IIPEACTABIATh. K KaKI0i MO3UITUH [TePBOI0
- / i 1 crosbia moabepruTe COOTBETCTBYIOIIYIO IMO3UIIUI0 BTOPOTO U 3ATTHIINATE
B TabIHUIly BhIOpaHHBIE I[U(PHI 0] COOTBETCTBYIOIINMH OyKBAMH.

—— da

2a

Ja
A :
X
U U TPA®UKHN PUSNYECKUE BEJINYNHBI
Cumurad, 4TO TOK PABHOMEPHO pACIPENENEH II0 CEYEHUIO IUIACTHHKH, .
ompenenuTe, KaKk W3MEHATCA CIeAyIoIre (DU3NYEeCKHWe BEIWYUHBI IIPU A) 1) xoopauHaTa X MaTEPUATBHON TOYKH
TOAKIIOYEHNH 9TOU INIACTUHKYW K TOMY ke MCTOYHHUKY HaIpS:KeHUd Tak, 2) yron q, KOTOPBI cocTaBiuser ¢ ockio OX pamuyc
el )

KaK II0Ka3aHO HA PUCYHKE 2: DJIeKTPUIEeCKOe COMPOTUBIIEHNE TLUIACTUHKH,
cuja TPOTEKAIoIero 4Yepe3d IUIACTUHKY  SJEKTPUYECKOTO  TOKa, .
BBIIEJIAIONIAACH B IJIACTUHEKE TeIIOBAas MOIHOCTH? 1 3) Momyah CKOPOCTH MaTepHAIbHOR TOYKH

Hns  Kak[ood BeJIUYWHBI OIPEIEeINUTe COOTBETCTBYIOI[UHM XapaxrTep B) 4)
W3MEHEeHUs:

1) yBenmuures;

2) YMEHBIITUTCS;

3) He U3MeHUTCA.

Samuminre B TAbAWIy BBIOPAHHBIE IUQPHI IS KAKIOH (DH3MIECKOM

IPOBEIEHHBIH K MATEePUAIBLHON TOYKE

TPOEKITHA YCKOPEHUSA MaTepHaIbHOM TOYKH HAa
ocb OX

BenuuuHbl. [{udpsl B 0TBETE MOTYT MOBTOPATHC. o A b
TBET:
PUSNIYECKHUE BEJINYNHBI nx
N3SMEHEHUWE
A) bsieKTpHUYECKOe COMPOTUBIEHNE TLIACTUHKN 1) yBemuwuurcs

B) cumna mporekaroiero yepes IJIACTHHKY djie-  2) YMEHBIIHTCS

KTPHUYECKOTO TOKA
3) He maMmeHUTCSH

B) Boigengmoomagca B IUIACTHHKE TeILJIOBAs
MOIIIHOCTb

A b B

OTtBer:
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Ha pucynke nsobpa:xéH rpy3 Maccoil m, 3aKpeIIEHHBIH Ha HEBECOMBIX
HepaCTSKMMbBIX HHUTAX W HaXOIAIIWICA B paBHOBecuu. UeMmy paBeH
MOJIYJIb CHJIBI HATSIKEeHHU:A: 1) yuactra uutu AF; 2) yaacrka uutu BC?

YcraHOBUTE COOTBETCTBHE MEKIY (PHU3MUECKUMMH BEIUYHHAMH U HX
sHaveHuaMu. K Kax[goll mosunmu ImepBoro croiabra moxbepmTe
COOTBETCTBYIOII[yI0 TO3UI[AI0 BTOPOTO ¥ 3alHUIIATE B TaGIUIY
BbIOpAHHBIE IIH(PPBI 0] COOTBETCTBYOIINMH OyKBaAMU.

PUSNYECKAA BEJIMYUWHA EE 3HAYEHUWE
A) ﬁ(})‘?ﬂyﬂb CHJIbl HATAXMEHHs Yy4dYaCTKa HHUTH @
V3
B) lg(z‘ﬂyﬂb CHJIbl HATAHEHHUSI Yy4dYaCTKa HHUTH 2) ng
3) V3myg
4) %mg
A b

OTtBerT:
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Yacts 3

3adanuss  mpemweit uacmu  npedcmaensiom  coo6oilt  3adauu.
Pexomendyemecsa npoeecmu ux npedeapumeibHOe peuleHue Ha
yeprosuke. Ilpu evinoanenuu 3adanuii A22-A25 e 6aanke omeemoa No 1
nod Homepom eévinoansemozo Bamu 3zadanus nocmaevme 3HAK «X» 8
K./lemouKe, Homep KOmMOpOoii coomeemcmeyem HOMeEpPY 6blOPAHHO20
Bawmu omeema.

ITo rmagkuM TOpPU30OHTAIBHBIM pellbcaM PaBHOMEPHO [IBHIKETCH TeJIeKKa.
Ha tenesxke Haxomarca 4 kupmmda Maccoi 5 Kr xaxawri. Macca mycroit
renexku 30 kr. Kasxapie 5 MUHYT OUH KUPINY BHITafaeT U3 OTBEPCTUA B
IHe TeJeXKW. B HayambHBIE MOMEHT BpeMeHH TeJeKKa IBHUTAIach
PaBHOMEPHO CO CKOPOCTHIO, MOAYJIh KoTopoi paBen 1 m/c. Ilo ucreuenun
12 MHHYT CKOpPOCTb TeIe:KKN Oymer paBHa

1) 1wm/c 2) 1,25 m/c 3) =1,1wm/c 4) =14 wm/c

A23 | B mumuaapuyaeckoM cocyme HOf MOPIIHEM HAXOASATCSI BO3AYX W BOASHOM
map npu Temueparype +100 °C. [ Toro 4To6bI Ha CTEHKAX 3TOTO COCyAa
BBIlIAJIA poca, Tpedyercs W30TEPMUYECKH W3MEHHTb O00BEM cocyaa
B 29 pas. Onpejenure mepBOHAYAIBHYI0 a06COTIOTHYIO BIAKHOCTH BO3IyXa
B cOCy7Ie.

1) ~20 r/m® 2) =17 r/m® 3) ~59 r/em’ 4) =50 r/u®

A24 | K wucrounmky mocrosmroro Toka ¢ IOJC 2 B wu  BHyTpeHHHM
comporuBienueM 5 OM TOAKIOUEH PE3UCTOpP C HOEePeMEeHHBIM
comporuBnenuem. KIIJ[ »sroit memm Oymer paser 50%, ecan

COIIPOTHBJIEHHUE Pe3ucTopa GyaeT paBHO
1) 10m 2) 2 0m 3) 4 Om 4) 5 0m
A25 | Kpacuas rpauwnna dgorosdpderra a1a Hekoroporo merasia pasHa 500 mm.

IIpu 3amepsxuBaroIieil pasHoctu noTeHuanoB 5 B dororox npexparurca
npu 00JIyYeHUH METAUINIECKOH IUIACTHHKHA CBETOM C YaCTOTOMH

D ~6-10"TIn 2) ~1,21-10%Ty
3) ~1,81-10"°I'n 4) ~241-10" Ty

He 3a6y0bme nepenecmu éce omeemolt 8 61arK omeemos Ne1.
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Iloanoe pewenue 3adauw CI1-C6 nHeobdxo0umo 3anucamev 6 OaaHKe
omeemoe Ne 2. Ilpu ogpopmaenuu peweHus 68 6.1aHKe omeemos Ne 2
3anuwume cHavaaa Homep 3adanus (Cl, C2 u m.d.), a 3amem peueHue

coomeemcmeylougeii

3adauu. Omeembr 3anucviéaiime YEMKO u

pasoopuueo.

«/Kusup cocynex». Bo Bpemsa orTTemenm, Korza BIAKHOCTb BO3IyXa

BBICOKA, M3-TIOJ] CJIOSI CHEra Ha KpBIIe JoMa KalaeT Boja, 3aMep3arolias
Ha KapHHU3e KPBIIIN B BHAEe OBICTPO pactymux cocyiek. Korma orremenn
KOHYAETCs, COCYAbKHU IIePeCcTaloT PACTH U B MOPO3 MEJJIEHHO MEHAIOT CBOIO

dopMy: OHE cCTAHOBATCI BCE TOHBINE, a WX KOHIBI 3a0CTPSIOTCA.
OOBsICHHTE, OCHOBBIBASICH HA M3BECTHBIX (PHU3HMUYECKHX 3aKOHAX WU
3aKOHOMEPHOCTSX, IIPOIECChI, IIPOHCXOAAIIAE C COCYyJIbKaMu Ha

IIPOTAKECHHUHN UX «KU3HU».

Ha nocnenuem aBrocanone B [lerpoiite dupma «Mepcenec» mpenacrasuia
HOBBIA pojcTep ¢ gBurareireM oO0bémom 4,7 auTpa, CIIOCOOGHBIN
pasrousaTeess or 0 mo 100 rm/u 3a 4,8 cerkyumpl. Cuumras, 4TO IIpoiiecc
pasroHa IPOMCXOAUT II0 TOPHU3OHTAIM U SBISETCS PABHOYCKOPEHHBIM,
ompejieNUTe, MO KAKUM YIJIOM K TOPHU30HTY HAIpaBieHa CHUia,
NEUCTBYyIOIIAasi HA BOAWTENA CO CTOPOHBI CHAEHBA BO BPEMs TAKOTO
pasroxa.

B mmacturoByio 6yThuiKy o6béMoMm V= 0,5 1 mpum KOMHATHOH TeMIie-
parype Ty = 20 °C samunu :xxkugkui asor oosémom Vo= 30 Ma ¥ ILIOTHO

3aBUHTHJIN NMPOOKY. ByThulKa MemieHHO HarpeBaeTcs M3-3a TeIIoobMeHa
¢ okpyxramomeii cpenoii. Ilpu rakroii Temmeparype 7' oHa B30pBETCH, €CIU
CTEeHEKW OyTBIIKM BBLITEPKHBAIOT BHyTpeHHee nasiaenue p= 20 atm?

IImornocrs xuakoro asora p = 808 Kr/ M3, ero TeMIlepatrypa KUIIeHUI
Po=1latm=10 Ma pasua To=77K.

T'azo00pasHbIil a30T CYUTATH HAEATHHBIM Ta30M, PACTKEHUEM OyTHLIKH
[IpY TTOBBIIIIEHNH JABIEHHU IPeHeOpeds.

IIPDU HOPMAaJIbHOM IaBJI€EHUU

Eciu mexmy xomrakramu 1 m 2 cxembl, W300pasKEHHOM Ha PHCYHKe,
BKIOYNTh uCTOUYHUK HampsskeHusa ¢ JC 50 B u maneiM BHyTpeHHHM
COIIPOTHUBJIEHUEM, TO HUIEANBHBIM BOJIBTMETD, MOAKIIOYEHHBIN K KOHTAK-
tam 3 u 4, nokaspiBaer Hanps:xenue 20 B, a upeanbHBIN aMmmepMmerp —
cuny Toka, paBHyoo 1 A. Eciu remepp momMeHATh MeCcTaMH HCTOYHUK H
BOJIBTMETP, TO OH ITOKa3bIBaeT Hampa:xeHue 14 B. Kakoit Tox mokassiBaer
Terepb amuepMerp?

23
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KonebarenbHbIli KOHTYpP COCTOMT U3 KATYIIKM HHIYKTABHOCTHIO
L = 50 vxl'a u conporusienuem R = 1 OM u KoHIeHcATOpPA EMKOCTHIO
C = 0,1 vx®d. B xKoHType moaep:KUBAIOTCA HesaTyXalollue KojebaHusd,
IIPH KOTOPBLIX AMILUIMTYJA KOJAeOaHWM HAaIpKeHUs Ha KOHIEHCATOPe

pasaa Ug= 10 B. Kakyio cpeiHio MOIIHOCTH IIPH STOM IIOTPe6IseT
KOHTYD OT BHEIITHETO I/ICTO‘-IHI/IKa?

OmuHyM ¥3 THUIOB peakKIuil CHHTe3a, KOTOpble MOYKHO HCIIOJIB30BaTh
B Oygyummx  TepMOAAEpPHBIX  peakTopax,  ABIAeTCA  peaxIfud

%H + ;He = ‘lee + %p + W. Karas smeprus W Bbeigesnsercsi mpu STOM
eaknun? Macca aToma meurepus 2H npumepro pasHa 2,014 a.e.m., Mmacca
p pud [l IPpUMEPHO p

aToma gHe - 3,016 a.e.m., macca aroma gHe - 4,003 a.em. Otser
BoIpasure B MaB.
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Kpurepunu orieHuBaHNA 3aJaHUI C Pa3BEPHYTHIM OTBETOM

«/HusHp cocynex». Bo BpemMa orTemenu, KOTZa BIAKHOCTH BO3LyXa
BBICOKA, M3-TIOf CJIOS CHeTa Ha KpBIIIe JoMa KallaeT BOZa, 3aMep3arolias
Ha KapHH3e KPBINK B BuAe ObICTPO pacTyiiux cocyrek. Korga orremens
KOHYaeTCd, COCYIbKHU IIepecTalT PacTh U B MOPO3 MelJIEHHO MEHAIOT CBOIO
opMy: OHH CTAaHOBATCA BCE TOHBINE, a HUX KOHIIBI B3a0CTPAIOTCH.
O6mbscHUTE, OCHOBBIBASCh HA W3BECTHBIX (PUBMYECKUX 3aKOHAX W
3aKOHOMEPHOCTSX, IIPOIlecChl, IIPOHCXOAAIIMEe C COCyIbKaMM Ha
MPOTAKEHUN UX «KU3HU».

1. Y3 noma depes KpbIILy UAET MOTOK TeImoThl. IloaToMy B oTTemnens TeMmeparypa
KpBIy 1mox cuerom rnogaumaercs Beimne 0 °C 1 HaunHaeTcs TasHue CHera.

2. V3-3a BBICOKOM BJIAKHOCTH BO3AyXa CKOPOCTH HCIIAPEHHs BOAbI Maja. IlosTomy
BBITEKAOIIMe HAa KapHU3 KAIUIM BOABI OXJIAKAAIOTCA U, He yCIleBas KCIIapUThCH,
[IOCTETIEHHO 3aMep3ai0T, IIPeBpaIasch 00paTHo B JIEM U 00pasys cocyabku. Taxum
006pasoM, COCYIbKX MOTYT BBIPACTATH 10 OOJIBIIMX PA3MEPOB.

3. Korma orremenp KoHUaeTcsa W yaapseT MOPO3, CHET HAa KpPBIIIe IepecTaéT TasiTh,
IIOCKOJIBKY TeMIlepaTypa KpbIiu moj cioeM cHera nagaer Hmxe 0 °C, u cocyabku
TIepecTaioT PacTH.

4. B pganbpHeiilieM Ha MOpPO3€ IIPW HHU3KOH BJIAKHOCTH BO3AyXa IIPOUCXOIUT
MeJJIeHHOe WCIIapeHHe COCyJeK, TO eCTh (pasoBBIH IEpPexXof JbAa cpasy B Iap,
MUHYS JKHIKOe cocTossHue. 1Ipu 9ToM cocy/IbKM yMEHBIIAITCI B 06 bEMe, CTAHOBICH
BCE TOHBIIIE U IIPpHOGpeTas ocTpble KOHIIBI.

\ YrazaHusd IO OIEeHUBAHHIO \BaJIJILI

IIpuBenieHO TIOMHOE TPaBUILHOE peIleHHe, BKIIYAIOIee MPABUILHBIMA
orBer (B paHHOM ciay4ae n.n. I1-4) W HCYEPIHIBAIOIINE BepHBIE
paccyskIeHns ¢ yKasaHueM HaOM01aeMbIX SBJIeHUN U 3aKOHOB (8 OGHHOM 3
cayuae — U3MEeHEeHUe azpezammubly COCMOAHULL 8euecmea npu ¢aszosvlx
nepexodax mexncdy abdom, 8000il U NAPOM, BAUAHUE BAANCHOCINU 8030yXA
Ha ucnaperue 800bl U Ab0a)

YKazaHbpl Bce HEOOXOMWMble [Jid OOBICHEHHS SBJIEHUA W 3aKOHBI,
3aKOHOMEPHOCTH, W [aHO IIPABHJIbHOE 00BSICHEHUE, HO COMEPKUTCS OXUH
W3 CIIeIYIOINX HeI0CTATKOB.

B mpezcraBieHHBIX 3amKCAX COMEP:KATCS JUIINL OOIIKE paccy:kaeHus 0es3
[MPUBA3KHA K KOHKPETHOM CUTYaIlNH 3a1a4Hu.

NJIn

Paccy:xnenwnsi, mpuBojfAiue K OTBETY, MIPEACTABICHLI HE B IIOJHOM
00béMe, MK B HUX COMEPIKATCS JOTHIECKHe HET0UEThI
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IIpencraBmeHbl 3ammcH, COOTBETCTBYIOIHE OMHOMY U3 CJIEIYIOIINX
CIIy4aes.

YKasaubl He Bce HeOOXOUMbIe SIBJIEHHS U (PU3HUEeCKHe 3aKOHbI, [aKe eClu
JaH IPAaBUIBHBIN OTBET HA BOIIPOC 3aMAHUA.

nJIn

Ykazaubl Bce HeOOXOQWMble fABAGHUSA U (PU3WYECKHE 3aKOHBI, HO
B HEKOTOPBIX M3 HUX JOIMYyIleHa OIIHOKa, Jaske eCc/IM JaH IPaBUIbLHBIA
OTBET Ha BOIIPOC 3aJaHU.

nJIn

YKasaHpl Bce HEOOXOOMMBbIE [ OOBACHEHHT SABICHUSI W 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOIINeCd PACCY:KIeHUsA, HaIpaBlIeHHble Ha
MOJIyYeHre OTBETA Ha BOIIPOC 3aJaHuA, He JOBEEHbI 0 KOHIA.

nJIn

YrKasampl Bce HEOOXOOMMBIE [ OOBLIACHEHHs SABICHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO HUMEIOIIHECHd PACCY:KICHU, IIPUBOIAIINE K BEPHOMY
OTBETY, COJIepKaT OIIHOKH

Bce ciayuam pemneHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPUTEepUAM BBICTABIIEHUS OLIEHOK B 1, 2, 3 6aia

Maxkcumanvroili 6aan| 3

Ha mocnegnem aBrocanmone B [lerpoiire dpupma «Mepcemec» mpencrasuia
HOBBIM pojcTep ¢ pgBurareneM o6beéMoMm 4,7 JuTpa, CIOCOOHBIH

pasrouarees or 0 go 100 km/u sa 4,8 cexkyumpl. Cumras, 4To mporiecc
pasroHa IPOUCXOAUT II0 TOPU3OHTAIM U fABIAETCA PAaBHOYCKOPEHHBIM,
oIpefieIUTe, TOA KAKMM YIJIOM K TOPHU30HTY HAamIpaBjeHa CHIa,
JNEUCTBYIOIasd HA BOAWTENA CO CTOPOHBLI CHAEHbS BO BpPEeM:A TAKOIO
pasroHa.

IIpu pasroHe ¢ IOCTOAHHBIM YCKOPEHUEM @ OT HyJE€BOM HAYAIbHOM CKOPOCTH [0
KOHEYHOI CKOPOCTH U B TeueHHe BPeMeHHU [ HMeeM, COIVIAaCHO KHHeMaTH4eCKUM

COOTHOLIIEHUAM, U = dt, OTKyzIa

v 100-1000 ™ )
a=—=——— —=x5,79M/c~
t 3600-48 c?
ﬁ
Cuna F, pmeficTByioinada Ha BOAWUTENA CO CTOPOHBI CHUAEHBSA IIPH TAKOM DPa3TOHE,

CKIambIBaeTcCA 10  TPaBWIy  IapajienrorpaMMma ¥3  [ABYX  B3aUMHO
MEePIeHIUKY/IAPHBIX COCTABIAIOMNX. 110 BepTUKany BOOUTEIb HE IBHKETCI, W Ha
OCHOBaHMH BTOPOTO 3aKoHAa HBIOTOHA BEepPTHUKAJIbHAS IPOEKIUS WCKOMOH CHIIBI

paBHa cune Tmkectu: Fp =mg, rme m - macca BoguTtensd. lopusoHTanbHAT
IIPOEKNIUs HCKOMOH CHIbI obecrrieuwBaeT, COIVIACHO BTOpOoMY 3akoHy HbioroHa,
PABHOYCKOPEHHOE JBUIKEeHIe BOANUTENs BMecTe ¢ aBTomobmieM: Fi. = ma.
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%
Taxum 06pas3oM, TaHTEHC yTIJa 0 HAKJIOHA BeKTopa F K TOPU30HTY paBeH

F m t 10
tga=-2="9_9_9 . 7 [ 173
F. ma a v 579

t
a caMm yrom @ = arctgg— ~ arctg(1,73) = 60°
v

o

gt
Omeem: a = arctg— = 60
v

YkaszaHHs II0 OIIEHUBAHHUIO

Baniabl

[IpuBemeHo OIHOE pellleHne, BRII0YAOIIee CIeAYION[Ue dJIeMEeHTHI:

I) sammcaHbl  TOJOMKEHHUS  TEOPUM ¥ (PUBWYECKHUE  3AKOHBI,
3aKOHOMEPHOCTH, IIPHMEHEHWe KOTOPhIX HEeOoOXOMUMO IS PeIlleHusd
3amayy BBIOPAHHBIM CITOCOO0M (8 JaHMHOM CayHwae — KUHEeMAmuUueckoe
coomHowerue 015 PABHOYCKOPEHH020  08UMCEHUA, npasu.io
napaanenozpamma 0as  caoxmcenus cun u Il 3axon Hvromowua
8 NPOEKYUAX HQ BEPMUKAALHYIO U 20PUSOHINAALHYIO OCUL);

II) ommcambl Bce BBOAMMBbIE B pEIIEHHH OYKBEHHBIE O003HAYEHWS
pusuueckux BeTHUMH (3¢ UCKAIOHEHUEeM, B03MOMCHO, O0003HAHUEeHUL
Koncmanm, yka3awuvlx 6 eapuawme KHM, u o6o3navenuil,
UCNOAb3YeMBLX 8 YCA0BUL 300AHLL);

III) mnpoBemeHbl HeOOXOAUMBIE MaTeMaTHYeCKHe IpeodpasoBaHUs
(momycraercsi BepbaibHOE yKasaHHWe HA WX IIPOBEJEHHE) U PAaCUYETHI,
MIPUBOAIIME K IIPABHILHOMY YHCIOBOMY OTBETY (IOILyCKAaeTCs pelleHue
"o gacTAM" ¢ TPOMEIKYTOYHBIMU BHIYUCIEHUAMM);

IV) npezncrasieH NpaBUIbHBIA OTBET C yKA3aHWEM EIWHUI] U3MEPeHUsd
HCKOMOM BeJIUYUHBI

[IpaBuibHO 3amucanbl HEOOXOAMMbBIE IIOJIOKEHUS TEOPHUU U (PU3WUIECKHE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBEIEHBI HEOOX0UMbIE IIPe00pa30BaHud, U
[peCTaBJIeH MPABWIbHBIA OTBET C YKa3aHWeM eIUHWI] WU3MepeHusd
MCKOMOI BeanduHbl. Ho MMeeTcs OMUH U3 CIeAyIOMX HeJI0CTATKOB.
Sammcy, COOTBETCTByOIMe OxHOMYy wiau BcemM myHKram: 11 u III, —
[IpeACTaBIEHbI HE B ITIOJHOM 00BEME HIIM OTCYTCTBYIOT.

NI

IIpu moixHOM MPABHIBLHOM pEIIEeHHN JHUIIHWE 3alKCH, HE BXOJAIIHE
B pereHue (BO3MOKHO, HEBEpPHbIE), He OT[e/leHbl OT pelneHus (He
3a4EPKHYTHI, HEe 3aKJIF0YEHbI B CKOOKH, PAMKY | T.IL.).

NI

IIpu IIOJTHOM pemenwin B  HEOOXOAMUMBIX  MaTEeMATHIECKUX
peo0pPa30BAHUAX WKW BBIMUCICHUAX [OMyIIeHbl OINUOKW, u (viim)
mpeo6pa3soBaHusA/BbIYUCIEHNS He JOBEIEHbI 10 KOHIIA.

NI

HpHﬁHOJIHOM pellleHny OTCyTCTBYyeT IyHKT 1V, mnm B HEM momyiieHa
omubKra
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IIpesncraBmenbl 3amucH, COOTBETCTBYIOIIWE OJHOMY U3 CIIEIYIOIINX
CIIy4aeB.

IIpencraBmeHbl  TONBKO  IOJNOKEHWS W (DOPMYJIBI, BBIPAKAIOIIHNE
(pr3uUecKrie 3aKOHBI, MPUMEHEHHE KOTOPHIX HEOOXOAMMO [JI PeIleHud
3amaun, 0e3 Kakux-Iu60 [OpeoOpa3oBaHMii C WX HCIOJIb30BAHUEM,
HaIIPaBJIEHHBIX HA PEIlleHne 3a/1auh, U OTBETA.

nJn

B pemenun orcyrcreyer OJIHA us ucxomubix dopmys1, HeoOXomumast IJIst 1
pelenus 3amauu (WM yTBEpIKACHUE, Jie:kallee B OCHOBE PEINeHUs), HO
MPUCYTCTBYIOT JIOTHYECKH BepHbIe MPeo0pa3sOBAHUS C HMEIOIINMUCT
hopMmynamu, HapaBIeHHbIE HA PEIIeHNe 3aavu.

nJm .

B OJHOMU wu3 ucxomgubix (hopMys, HEOOXOAMMBIX JJIS PEIIeHUS 3aIavu
(uu B yTBEPIKIEHUH, JIEKAIIEM B OCHOBE PEIIeHWs), JOMyIeHa OmnbKa,
HO TIPUCYTCTBYIOT JIOTHYECKH BEPHBbIE MPe0OpPA30BAHMA C HUMEIOIIUMUCS
hopMynamu, HApaBIEeHHbIE HA PEIIeHNEe 3a1a9n

Bce cmyuam pemreHms, KOTOpble HE COOTBETCTBYIOT BBINIEYKa3aHHBIM 0
KPUTEepUIM BBICTABIIEHUS OLIEHOK B 1, 2, 3 6auia

Maxcumanvrviti 6aan| 3

B mracrukoByro 6yrhuiky o6bémom V= 0,5 g mpm KOMHATHOH TeMmIie-
parype Ty= 20 °C samwnu Eugkuii a3or oobémom Vo= 30 M1 u mI0THO

3aBUHTHIN IMPOOKY. ByThUIKa MeqIeHHO HarpeBaeTcs H3-3a TEII000MeHa
¢ okpy:xkaromei cpemou. Ilpu kakoii Temmeparype T oHa B30pBETCH, eciu
CTeHKM OyTHUIKM BBIIEP/KUBAIOT BHyTpeHHee naBienwe p= 20 atm?

ITlmorHocTh uUAKOTO asora p = 808 Kr/ M3, ero TemIeparypa KUIeHUs
Po=1 aTm=10Tla pasma T =77K.

T'azo06pasHblil a30T CYUTATH HAEATHHBIM I'a30M, PACTIKEHUEM OyTHLIKH
[IPY TOBBIIIIEHUH IaBIEHUA IIPeHeOpedb.

IIp HOpPMaJbHOM [JaBJIEHUN

Haiiném BHauame, HACKOIBKO YBEIWYUTCA OOBEM KHIKOTO as30Ta IIPH  €ro
WCIIAPEHUY TPH TeMIlepaTrype KUIeHWs Npu HopMmaidbHOM pasieHun. CormacHo
ypaBuenuio Kmamneiipona-MenmeneeBa, 00bEM a30Ta IIOCAE €ro HCIAPEHUA IIPU

TeMmneparype T U JaBIeHHU D, COCTABIAET

. =p_VO.RT02808-30-10‘6.8,3-77
¥ Ma  po 28-1073 10°

4qro mpuMepHO B 11 pas mpesbimiaer 00bEM OyThuIKK (3mech M, ;— MogpHAs mMacca

aszora). B OyThLIKe IIOC/Ie HCIIAapeHHs a30Ta OCTAaéTCsi W HeOOJbIIOe KOJIHYECTBO
Bosayxa, oxiuaauBinerocas g0 77 K; ero o0péM IIpH HOPMAIBHOM IABIEHUH
COCTaBJIAET, COTJIACHO 3aKoHy Boina—Mapuorra, mpuMepHO

M3~ 5,53 1073m3 = 5,53 1,
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T 77
Vios =V—=105-—— 0,13
T, 293

2

Becnb cymmapmnbrit o6wém rasa Veyy = 5,63 + 0,13 = 5,66 1 okasbiBaercs B

6yTbuiKe 00bEéMoM 0,5 11 ipu Temneparype 77 K, u o sakony Boitns—Mapuorra ero
napiieHvie Oyier paBHO

chM ° p() _ 5,66

.10°Ma ~ 11,32
” 05 a aTM,

b1 =

Tak 4To OyTHLIKA, Bhigep:kuBamomas 20 aTtMm, cpasy mocjie HCIAPEeHHs a30Ta He
B30PBETCA.

Bspeie mpoumsoigér, Korma 3a CcUET TeImtooOMEHa C OKpy:Kalollleld cpemoi u
HarpeBaHudA rasza B OyThUIKE IIOCTOSHHOTO, II0 YCJIOBHIO, 00bEMa [aBlieHHE B HeH
nogauMeTca 10 21 atM (CHApYKU JeHCTByeT HOPMAIbHOE aTMOC(epHoe TaBIeHHe —
1 at™m). Cornacuo 3akony llapmna, Temneparypa npu sToMm OyaeT paBHA

+ 21
PP g =S 77~143K = - 130°C.
D, 11,32

Omeem: GyTbuika B3opBéTcs npu Temieparype T = 143 K = -130 °C.

T

YxazaHuA 10 OIIEeHUBAHUIO Basibl
IIpuBeneno mosHOE pellleHue, BEINYAIIee CAeAYOIINe IeMEeHThI:
I) samucadbl  MONOMKEHHS  TEOPHUHM W (PU3WYECKHE  3aKOHBI,
3aKOHOMEDPHOCTH, IIPHMEHEHHE KOTOPBIX HEeOO0XOAUMO [JId PEeIeHHs
3amavyu BbIOPAHHBIM CIIOCO00M (8 OQHHOM CAYHae — C8A3b Mexucdy MACCOLL,
o6vémomM u naomHocmbvr  eewecmeq, ypasuenue Kaaneiipona—
\Mendeneesa, 2asosbie 3axonst Boiis—Mapuomma u Hlapas);
II) ommcanbl Bce BBOAWMBIE B peIIeHHWH OyKBEHHBbIE 0003HAYEHWUS
(pusuueckux BeMHUMH (3¢ UCKAIOUEHUEeM, B03MOMCHO, 0003HAUEeHUl 3
Koncmanm, yka3awuvlx 6 eapuawme KHM, u o0603nauenutl,
UCTLOABL3YEMBLX 8 YCA0BUU 30.0QULL);
III) mpoBemeHbl HeEOOXOAHUMBIE MaTeMaTHUYECKHE IIPeobpasoBaHMUs
(momyckaercsi BepOasbHOE yKasaHWe HA WX IPOBEIEHHEe) U PaCYETHI,
MPUBOAIINE K [IPABUILHOMY YHCIOBOMY OTBETY (IOIyCKAEeTCS pelleHue
"110 yacTAM" ¢ IPOMEKYTOYHBIMU BHIUUCIEHUAMM);
IV) mpexncraBieH mpaBWIBHBIA OTBET C yKa3aHWEM EIWUHUI] U3MEPEHMUS
WCKOMOM BEJIMIHUHBI
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[IpaBunbHO 3anucaHbl HEOOXOUMBIE MOJIOKEHUA TEOPUHU U (DU3UIECKUE
3aKOHBI, 3aKOHOMEPHOCTH, MPOBEIEeHbI HEOOXOAMMbIe IPeobpasoBaHus, U
MpeJICTaBIeH MPABUIHHBIA OTBET C YKA3aHWeM eIUHWIl W3MEepeHusd
HUCKOMOU BennduHbL. Ho MMeeTca OMUH U3 CIeAy0mUX HEAOCTaTKOB.
3amucu, COOTBETCTBYIOIHE ofgHOoMy wuiau obomm mymkram: II u III, —
MIPeJICTaBIEHbI HE B IIOJIHOM 00BEME UIIH OTCYTCTBYIOT.

nJim

ITpu IIOJTHOM npaBuibHOM peIIeHUH JUIIHUE 3alKUCH, He BXOAAIIUEe B
peiieHne (BO3MOKHO, HEBepHbIe), He OTIEeJeHBI OT peleHus (He
3a4EPKHYTHI, HE 3aKII0YEHbI B CKOOKU, PAMKY H T.II.).

nJIm

ITpu IIOJIHOM  pemrenunr B~ HEOOXOOUMBIX  MATEMaTHIECKUX
mpeoOpa3soBaHUAX W/IM BBIUUCIEHUAX [OMYIIEHLI OIINOKH, u (WJIH)
mpeobpas0BaHMsI/BEIUUCIEHNS He T0BEIEeHbI 10 KOHIA.

nJin

HpH6HOJIHOM peliieHuu oTCyTCTBYeT HyHKT IV, mau B HéM momyieHa
omubKa

IIpencraBmennl 3amwicu, COOTBETCTBYIOIME OMHOMY U3 CIEYIOIIUX
CIIy4aes.

IIpescraBmeHbl  TONBKO IIOJMOMKEHHS W (DOPMYJBI, BBIPAKAOIINE
(pusuuecKrie 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOMUMO [JIS PEeIleHWs
3amaun, 0e3 Kakux-1ub0 IIpeodpasoBaHMU € HMX HCIIOJb30BaHUEM,
HaIIPaBIIEHHBIX HA PeIlleHne 3a/1a4h, ¥ OTBETA.

nJim

B pemennn orcyrerByer Ol HA u3 ucxomubix dopmys1, Heobxoqumas st
pelieHus 3amaun (WM yTBEP:KIEHHE, JiesKallee B OCHOBE PeIleHus), HO
MPUCYTCTBYIOT JIOTMYECKH BEpHbIE MPEe00Pa30BAHMSI C WMEMOIIUMHUCS
hopmynamu, HapaBIeHHbIE HA PeIeHNe 3aavu.

nJm .

B OJHOU wu3 ucxomabix (PopMys, HEOOXOAMMBIX [V PEIIeHUs 3a1adu
(WM B yTBEPIKIECHUH, JIEIKAIEM B OCHOBE PEIIeHUs), IOIMyIeHa OIIHOKa,
HO IPUCYTCTBYIOT JIOTMYECKH BEPHBIE MMPEO6PA30BAHUA C HMEIOIUMIUCS
hopmynamu, HAIPABIEHHbIE HA PEIIEHUEe 3aa9K

Bce cmyuam pemieHns, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPHUTEPUIM BBICTABJIEHUSA OIEHOK B 1, 2, 3 6asna

Maxrxcumanvrviii 6aan
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Ecin mexmy xomrakramu 1 m 2 cxembl, M300paKEHHOM Ha PHUCYHKe,
BKIIOYNTH ucTOUYHUK HampsskeHusa ¢ JC 50 B u maneiM BHyTpeHHHM

COIIPOTHUBJIEHUEM, TO HIEATbHBIH BOJIBTMETP, MOIAKIIOUYEHHBIA K KOHTAK-
TaMm 3 u 4, noraspiBaeT Hanps:xenue 20 B, a upeanbHBIN ammepMmerp —
cuny Toka, paBHylo 1 A. Eciu remeps momMeHATh MECTAMH HUCTOYHUK K
BOJIBTMETP, TO OH MOKasbkiBaeT HamnpsikeHue 14 B. Kakoii Tox moxkasbiBaer
Tenepb aMIepMeTp?

6

-

Kak BugHo w3 cxemMbl, B @epBOM ciaydae TOK cwioii 1 A rTeuér uyepes
IIOC/IEIOBATEILHO COeIMHEHHBIE PesHcTOpbl R, m R3, mpu4éM HA IOCIeqHeM
magaer mHanps:xenwe 20 B. Taxum obpasom, us saxoma Oma s y4acTka IeITH
cliemyer, 4To corporuBienue pesucropa R3= 20 B/1 A = 20 Owm.

Cornacuo 3axony Oma [Jis IIOJHOM eI, IIajieHue HaIpSKeHus Ha pesucrope R
paBuo pasmoct OIJC wmcrouHMKa ¥ TOKA3aHWH BOJABTMETPA, TO €cCTh
50-14 =36 B, wu comporuBieHwe pesucropa R;,  Takum 006pasoM, pPaBHO
R, =30B/1A =300 m.

Ilocne Toro, Kax MCTOYHUK K BOJBTMETP IIOMEHSIN MECTAMH, IaJeHIe HAIPIKeHUS
Ha pesuctope R, = 300 M cramo pasubmm 50 — 14 = 36 B u cornacuo 3axomy Oma
IS y4acTKa IIeld CHJIA TOKA, TEKYIero 4yepes IIOCAeJOBATEIbHO COeINHEHHBIE
pesucropel R, u Ry, crana pasuoit 36 B/30 Om = 1,2 A.

Omeem: Bo BTOpoM ciiyuae aMrepMeTp IIOKasbiBaeT Tok 1,2 A.

\ YrazaHusd IO OIEeHUBAHHIO Baxnsr

IIpuBeneno momHOe pellieHue, BRIOYAIOIEe CIEAYIONNe IEMEeHThI:

I) samwcaHsl  MOJOMKEHHWS  TeOpPHWHM W (PU3WYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IIPUMEHEHHEe KOTOPBIX HEeO00XOMMMO [JId PeIIeHHs
3amauyd BBIOPAHHBIM CIIOCO00M (8 darHoM cayuae — 3akon Oma 0ns
yuacmka u 045 noAHOU yenu);

II) ommcampl Bce BBOAMMBIE B pelIeHWH OyKBEHHbIE 0003HAYEHUS
(pusmyeckux BeawduH (30 UCKAIOUEHUEM, B03MOMCHO, 0003HAUEHUTL
Koncmanm, ykasawuvlx 6 eapuakme KHM, u o0603nauenutl, 3
UCNOAbL3YEMBLX 8 YCA0BUU 300Ul );

III) mpoBemeHbl HeOOXOAMMBIE MaTeMaTHUECKHe IIpPeoOpasoBaHMus
(momyckaerca BepbaJbHOE YKazaHWe HA WX IIPOBEJEHHME) U PACUETHI,
MIPUBOAAIINE K IIPABIILHOMY YHCIOBOMY OTBETY (IOILyCKAEeTCA pelleHue
"0 gacTAM" ¢ IPOMEKYTOYHBIMY BHIYUCIEHUIMU);

IV) mpencraBieH mpaBUIBHBIE OTBET C YKa3aHWEM EIUHUI] U3MEPEHU
FICKOMOM BEJIUYNHBI
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[IpaBunbHO 3anucaHbl HEOOXOUMBIE MOJIOKEHUA TEOPUHU U (DU3UIECKUE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBEIeHbI He0OX0auMbIe Ipeobpa3oBanusd, 1
MpeJICTaBIeH MPABUIHHBIA OTBET C YKA3aHWeM eIUHWIl W3MEepeHusd
HUCKOMOU BennduHbL. Ho MMeeTca OMUH U3 CIeAy0mUX HEAOCTaTKOB.
3amucu, COOTBETCTBYIOIHE ofgHOoMy wuiau obomm mymkram: II u III, —
MIPeJICTaBIEHbI HE B IIOJIHOM 00BEME UIIH OTCYTCTBYIOT.

nJim

ITpu ITOJITHOM mnpaBuibHOM pEIIEHWH JIWIIHHWE 3aIUCH, He BXOMUSIUE
B peliieHre (BO3MOKHO, HEBEpHBIE), He OTAeleHbl OT perreHud (me| 2
3a4EPKHYTHI, He 3aKJII0YEHbI B CKOOKU, PAMKY H T.II.).

nJm

ITpu IIOJIHOM  pemenunr B~ HEOOXOOUMBIX  MATEMATHIECKUX
mpeoOpa3soBaHUAX WM BBIUHCIEHUAX [OMYIIEHLI OIINOKH, u (WJIH)
mpeobpasoBaHMsI/BEIYUCIEHNS He T0BEIEeHbI 10 KOHIA.

nJim

HpH6HOJIHOM peuieHuu oTcyTcTByeT HYHKT IV, miau B HéM momyieHa
omnbKa

IIpencraBmennl 3amwicu, COOTBETCTBYMOIME OMHOMY U3 CIELYIOIIUX
CIIy4aes.

IlpescraBmeHbl  TONBKO IIOJOMKEHHS W (DOPMYJBI, BBIPAIKAOIIINE
(pusuuecKrie 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOIUMO [JIS PEeIeHUs
3amaun, 0e3 Kakux-Iub0 IpeodpasoBaHMN € HX HCIIOJb30BaHUEM,
HaIIPABIEHHBIX HA PEIlleHne 3a/1a4h, ¥ OTBETA.

nJim

B pemennn orcyrerByer Ol HA us ucxonubix dopmys1, Heobxoqumas st 1
pelieHus 3amaun (WJIM yTBEP:KIEHHE, JiesKalllee B OCHOBE PeIleHus), HO
MIPUCYTCTBYIOT JIOTMYECKH BEpHbIE MPEe0o0Pa30BAHMSI C WMMEMOIIUMHUCS
(hopmynamu, HapaBIeHHbIE HA PeIleHNe 3aavu.

nJm .

B OJHOU wu3 ucxomabix (PopMys, HEOOXOAMMBIX [V PEIIeHUs 3a[adu
(MM yTBEpIKIEHUH, JIeKAIIEM B OCHOBE PeIlleHws ), TOMyIeHa OIIUOKa, HO
NIPUCYTCTBYIOT JIOTMYMECKW BepHbIE MPeo0pPA30BAHUA C HMEIOIUMUCS
(hopmynamu, HAPABIEHHbIE HA PEIIEHNEe 3a1aYK

Bce cayuam pereHns, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPHUTEPUIM BBICTABIEHU:A OIEHOK B 1, 2, 3 6asna

Maxrxcumanvrviii 6aan 3

KonebarenbHbII KOHTYP COCTOMT U3 KATYIIKM HWHAYKTAUBHOCTBIO
L = 50 mxl's u conporusnennem R = 1 Om u KoHIEeHCATOpAa EMKOCTBHIO
C = 0,1 vx®d. B KoHType moaep:KMBAIOTCA He3aTyXalollue KojebaHusd,
IIP¥ KOTOPBLIX AMILUIMTYJa KOJAeOAHWA HAaIpKeHus Ha KOHIEHCATOPe
pasua Ug= 10 B. Kakyio cpemmHoo MOIIHOCTH IIpA STOM IIOTPe6serT

KOHTYP OT BHEIIIHEr0 UCTOYHUKA?
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IIpu mesaryxamoiux KOI€0aHHUAX B KOHTYpPE SHEPIHUS SJIEKTPUIECKOrO II0JId,
3amacéHHas B KOH/IEHCATOpe, IIEPUOIMIECKH IIPEeBPAIaeTca B DHEPIHI0 MATHUTHOTO
MIOJIS B KATYIIKE WHIYKTHBHOCTH:

2 2
C U ~ LI§
2 2
(3mechb Iy — aMIIUTYyaHOE 3HAYEHNE CUJIBI TOKA B KaTYIIKeE).

Cpennaa moraoCTh P, ToTpebigemMan KOHTYPOM, HAET HA KOMIIEHCAITUIO TEILIOBBIX
IIOTEPD B COIPOTHBIEHUU R KaTyIIKU HHAYKTHBHOCTH KOHTYpA:

P=1,"R,
rre Lypp = Io/ V2 - s peKTHBHOE 3HAYEHNE CHIIBI TOKA B KOHTYpE.
W3 sanucanHbIx ypaBHEHHH IT0Iy4aeM:

b UZRC _10%-1-01-107°
2L 2-50-107°

= 0,1 Br.

2
UZRC

Omeem: P = = 0,1 Br.

Yka3zaHud 110 OIIEHUBAHHUIO Banasl

IIpuBemeno mosHOE peleHne, BRIYAIee CIeAyIOIne SIeMeHTh:

I) sammcambl  WONOMNKEHWST ~ TEOpPHWHM W (PU3WYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IIPUMEHEHHe KOTOPbIX HEeO00XOMMMO /Jid pelleHHs
3amaur BBIOPAHHBIM CITOCOO0M (8 JaHHOM CAyHQe — 3AKOH COXPAHEHUS
OHep2UU NPU He3aMyXarnuWux KoaebaHusx 6 KoOHmype, 8blpadicerus 041
OHepzul, 3aNACEHHOU 8 KOROeHcamope U 8 Kamywke UHOYKMUBHOCIMU, ¢
maxauce evipaxycerue 05 CpedHel MOUHOCU, 6bl0easWelics Ha
conpomueaerul pe3ucmopa);

II) omumcamspl Bce BBOAMMBIE B pelIeHWH OyKBEHHbIE 0003HAYEHUS 3
(pusmyeckux BenwduH (30 UCKAIOYEHUEM, B03MOMCHO, 0003HAUEHUTL
Koncmanm, ykasawuwvlx 6 eapuakme KHM, u o0603nauenutl,
UCNOAbL3YEMBLX 8 YCA0BUU 3a0aULL);

III) mpoBemeHbl HeOOXOAMMBIE MaTeMaTHUECKHe IIpPeoOpasoBaHMus
(momyckaerca BepbaJbHOE YKazaHWe HA WX IIPOBEJEHHWE) U PACUETHI,
MPUBOAAIINE K IPABIIFHOMY YHUCIOBOMY OTBETY ([[OIyCKAeTCA pelIeHue
"0 gyacTAM" ¢ IPOMEKYTOYHBIMY BHIYUCIEHUIMU);

IV) npencrasien mpaBWIBHBIA OTBET C yKa3aHWEM EIWHUI] U3MEPEHUs
MCKOMOU BEJIMYUHBI
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[IpaBunbHO 3amucaHbl HEOOXOAUMBIE IONIOKEHHUS TEOPHH U (DUBHIECKUE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBEIEHbI HE0O0XOauMble Ipeobpa3oBaHUsd, U
MpPEeJICTaBIeH MPABWIBHBIH OTBET C YKa3aHUEM e[UHWI] W3MEePeHUsd
HUCKOMOU BennduHbl. Ho MMeeTca OMUH U3 CIefyomuX HEAOCTaTKOB.
3amucu, COOTBETCTBYMOIHME OmHOMY wmiau oboumm myukram: II u III, -
MIPeJICTaBIEHbI HE B IIOJIHOM 00BEME UIIM OTCYTCTBYIOT.

nJimn

IIpu IIOJTHOM npaBUiIbHOM peIIEeHWH JIHIITHHUE 3aIlKCH, He BXOAAIINE
B perenue (BO3MOKHO, HeBepHbIe), He OTIeTeHbl OT pereHus (He
3a4EPKHYTHI, HE 3aKII0YEHbI B CKOOKU, PAMKY H T.II.).

nJIm

I[Ipu TIIOJIHOM  pemienur B HEOOXOAMMBIX  MaTEMATHIECKUX
mpeoOpa3s0BaHUAX WM BBIUKMCICHHUAX OMYIEeHbI OmuOKW, u (uin)
mpeobpasoBaHMsI/BEIYUCIEHNS He T0BEIEeHbI 10 KOHIIA.

nJm

HpH6HOJIHOM peliieHuu OoTcyTcTByeT ImyHKT IV, mim B HéM momyieHa
omubKa

IIpencraBmenpl 3amuicu, COOTBETCTBYMIOIIME OMHOMY U3 CIEIYIOIIUX
cllyJaes.

IIpencraBieHbl  TONBKO  IONOMKEHUSA U (POPMYJbI, BBIPAKAMOIINAE
(pusuuecKrie 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOIWMO IJiS PeIleHus
3amaun, 0e3 Kakux-mub0 I[peoOpa3oBaHWii € WX HCIOJIb30BAHHUEM,
HAIIPABIIEHHBIX HA PEIleHne 3a/1a4h, ¥ OTBETA.

nJm

B pemenun orcyrersyer OJJHA u3 ucxomubix opmysi, HeoOXogumast s
perienus 3amauyn (WiIu yTBEp:KIEHWE, JieiKallee B OCHOBE PEIleHHs), HO
IIPUCYTCTBYIOT JIOTMYECKH BepHbIE IMPeo0pa3s0BAHMSI C WMMEHOIIHMMHUCS
hopmynamu, HapaBIeHHbIE HA PEIeHNe 3aaYu.

nJim .

B OJTHOUM wu3 wucxomabix (opMys, HEOOXOAMMBIX [JIs PEIIeHHs 3a[adn
(MM yTBEP:KIEHNH, JIeKAIlleM B OCHOBE PEIeHHs), JOIyIeHa OIMnOKa, HO
IIPUCYTCTBYIOT JIOTMYECKH BepHbIE IMPeo0pasOBAHMUSI C WMMEHOIIMMHUCS
(hopMynamu, HAPABIEHHbIE HA PEIIEHUEe 3a1aYK

Bce cmyuam perieHnsa, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPUIM BBICTABIEHUSA OIEHOK B 1, 2, 3 6asna

Marcumanvruiii 6aan
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O,I[HI/IM U3 THUIIOB peaKHI/Iﬂ ChuHTe3a, KOTOPbIE MOMHO HCIIOJIb30BaTh

B Oyoyuux  TepMOSIEPHBIX  PEAKTOpax,  SBJISETCI  PeaKIUs
%H + gHe = ‘;He + ip + W. Kakaa oueprus W BbIgensercs Npu STOH

. 2
peakruu? Macca aToma netitepus ;H nmpumepro passa 2,014 a.e.m., Mmacca

aToma gHe - 3,016 a.e.m., macca aroma ;}He 4,003 a.e.m. Orser

BoIpasure B MoB.

CormacHo copmyne A. OiHmITEHHA 11 B3aMMOCBI3H MAacChl U 3JHEPIHH,
YMeHBIIIeHEe MaCcChl IIPOAYKTOB PEAKITUH 10 CPABHEHHUIO C HCXOIHOH MacCcoi aToMOB
IO PEAKIIUK TOBOPHUT O BHIJIEJIEHUH SHEePruu B Koamuectse W = Am - c? (3mecp Am —
Pa3HOCTb CyMMAapPHOM MacChl YACTHUI] [0 U IIOCTIE TEPMOSIIEPHON PeaKIun).

Ilpu pacuére BMecTo Macc fAmep aATOMOB MOMKHO HCIIOIB30BAaTh MAacChl aTOMOB,
KOTOpBIE IIPHUBENEHBI B YCIOBUM 3a[a4H, ITOCKOIBKY MACChl 3JIEKTPOHOB B JIEBOH U
NpaBO# YaCTH yPaBHEHHUS PEAKIUU IPH BBIUUTAHUU COKPAIIAIOTCH, Ja U BOOOIIE
JIeKAT 32 IpeleJaMy TOYHOCTH MPUBEIEHHBIX JaHHbIX,

Taxum 06pasoM, ¢ yI6TOM JaHHBIX 3a7a4H, ITOIyIaeM:

W = (mey + m3ye = Miye = mp) - ¢* ~ (5,030 - 5,010)a.e.m. - ¢ »
~ 0,020 - 931,5M3B = 18,63 MaB.

2
Omeem: W = (m%H +M3ge ~ Miye = mp) -¢” ~ 18,63 MaB.

] YrxazaHud 10 OIEHHUBAHHIO Baisl

[TpuBeneHo moaHOE pelleHne, BRIIOYAOIee CIEAYOIHNe dIIeMEeHTHI:

I) sammcaHbl  TONOMKEHHS  TEOPHUHM W (PH3WYECKHME  3aKOHBI,
3aKOHOMEPHOCTH, IIPHMEHEHHE KOTOPBIX HEeOOXOAUMO [JIA PeIleHUs
3aJauyyd BBIOPAHHBIM CIIOCO0OM (8 OdarHOM caywae — ¢opmyaa A.
JiiHwmelna 048 83AUMOCEA3U MACCLL U dHepaul, ¢opmyaa 041
nepesoda snepzuu 6 MaB);

II) ommcansl Bce BBOAWMBIE B peIIeHHWH OyKBEHHBbIE 0003HAYEHMUS
pusuuecknx BemwuuH (3Q UCKAIOYEHUEM, B03MONCHO, 0003HAUeHUL 3
Koncmanm, yka3awuvlx 6 eapuawme KHM, u o0603nauenutl,
UCTLOABL3YEMBLX 8 YCA0BUU 30.0QULL);

III) npoBemeHbl HeOOXOZUMBIE MaTeMaTHYeCKHe IpPeo0pasoBaHMS
(momycraercsi BepbaTbHOE yKasaHWe HA WX MIPOBEJEHWEe) U PaCUYETHI,
MIPUBOIAIINE K [MPABUILHOMY YHCIOBOMY OTBETY (IOIyCKAEeTCs pelleHue
"110 yacTAM" ¢ IPOMEKYTOYHBIMYA BHIYUCIEHUAMM);

IV) mpencrasiieH mpaBWIBHBIN OTBET C yKa3aHWEM E€IUHUI] U3MEPEHHS
WCKOMOM BeJIMYUHBI
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IIpaBuiabHO 3amucaHbl HEOOXOAUMBbIE IIOJIOMKEHUSI TEOPHH W (DU3HYECKue
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBEIeHbI He0OX0auMbIe Ipeobpa3oBanusd, 1
NIpefCTaBIeH MPABWILHBIM OTBET C YKasaHWeM eJUHUI] H3MEPEeHUT
rCcKoMO¥ BenwurHbl. Ho nMeercs OMHMH U3 CIeIyOIINX HeIOCTATKOB.
3amucu, COOTBETCTBYIOIHE ofgHOoMy wuiau obomm mymrram: II wm III, —
MPeJICTaBIEHbI HE B IIOJIHOM 00BEME UIIM OTCYTCTBYIOT.

nJiun

ITpu ITOJITHOM mnpaBuibHOM peIIeHWH JIWIIHKWE 3aIUCH, He BXOMAIIUE
B peliieHre (BO3MOKHO, HeBepHbIE), He OTAeJeHbI OT pelreHus (He
3aYEPKHYTHI, HE 3aK/II0YE€HBI B CKOOKH, PAMKY U T.IL.).

nJIn

IIpu IIOJIHOM  pemenunr B~ HEOOXOOUMBIX  MATEMATHIECKUX
mpeoOpasoBaHUAX W/IM BBIUHCIEHUAX [OMYIIEHLI OIINOKH, u (WJIH)
mpeobpasoBaHMsI/BEIYHUCIEHNS He T0BEIEeHbI 10 KOHIIA.

nJjim

HpH6HOJIHOM pelieHuu oTcyTcTByeT HYHKT IV, miau B HEM momyieHa
omnbKa

IIpencraBmennl 3amwicu, COOTBETCTBYMOIME OMHOMY U3 CIEAYIOIIUX
CIIy4aes.

IlpescraBmeHbl  TONBKO IIOJOMKEHHS W (DOPMYJBI, BBIPAKAIOIIINE
(pusuuecKrie 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOMUMO [JIS PEeIleHUs
s3amaun, 0e3 Kakux-Iub0 IIpeo0dpasoBaHMU € HMX HCIIOJb30BaHUEM,
HaIIPaBIIEHHBIX HA PEIlleHne 3a/1a4h, U OTBETA.

nJim

B pemennn orcyrerByer Ol HA u3 ucxomabix dopmys1, Heobxoqumas st
pelieHusa 3amaun (MJIM yTBEP:KIEHHE, JiesKallee B OCHOBE PEeIleHUs), HO
MPUCYTCTBYIOT JIOTMYECKH BEpHbIE MPE00Pa30BAHMSI C WMMEIOIIUMHUCS
hopmynamu, HapaBIeHHbIE HA PEIIeHNe 3aavu.

nJm .

B OJHOU wu3 ucxomabix (PopMys, HEOOXOAMMBIX [V PEIIeHUs 3a1adu
(WM B yTBEPIKIECHUH, JIEHKAIEM B OCHOBE PEIIeHUs), IOMyIeHa OIIHOKa,
HO IPUCYTCTBYIOT JIOTMYECKH BEPHBIE MPEO6PA30BAHUA C HMEIOIUMUCS
hopmynamu, HAPABIEHHbIE HA PEIIEHUEe 3a1a9K

Bce cayuam pemieHns, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPHUTEPUIM BBICTABIEHUSA OIEHOK B 1, 2, 3 6amna

Marxcumanvrviii 6aan
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OTBeTbl K 3aAaHMAM C BbIOOpOM oTBeTa

Ne zapanus

OtBer

Al.

Ne zapanus

OtBer

A2.

Al4.

AS.

A15

A4

AlG.

AS5.

Al7.

A6.

Al8.

A7,

Al9.

A8.

A20.

A9

A21

Al0.

A22

All

A23

Al2.

A24

Al3.

FINWININWNINWN AW ®W

A25

NIWWNRFRRWNRFRWN W

OTBeTbl K 3aiaHUAM C KpaTKMM OTBETOM

Ne zaganus

OtBer

Ne 3apanus OtBer
Bl 311
B2 211

B3

13

B4

41
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OTBeTbl K 3aiaHUAM C BbIOOpPOM OoTBeTa

Ne 3apanus

OtBer

Al

Ne zaganus

OrBer

A2

Al4

A3

Al5

A4

Al6

A5

Al7

Ab

Al8

A7

Al9

A8

A20

A9

A21

Al10

A22

All

A23

Al12

A24

Al13

BIWINWEFEINNNNWNAD>S

A25

WA RPRPINWAINRPRRMWDN

OTBeTbl K 3aiaHUAM C KpaTKMM OTBETOM

Ne zaganus

OrBer

Ne 3apanus OtBer
Bl 322
B2 122

B3

23

B4

12




