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EAWHbIA FOCYAAPCTBEHHbIA 9K3AMEH MO ®U3UKE

UHCTPYKUM$S NO BbINOJSIHEHUIO Pa6oThi’

Jj1s BLITOJTHEHUSA 9K3aMeHAIMOHHOM paGoThl 1Mo ¢u3uKe orBogurca 4 daca (240 muuyrt). Pa-
6oTa cocToMT M3 3-X YacTeil, BKAYAKINKX 35 3amaHuii.

Yacts 1 cogepskut 21 3aganue (A1-A21). K kaxaomy sagaunio naércsi 4 BapMaHTa OTBeTA,
M3 KOTOPBIX NPaBUJIbHBIN TOJBKO 1.

Yacts 2 comepskut 4 3agauus (B1-B4), B KOTOpPEIX OTBEeT HEOGXOAUMO 3alKUCATh B BHAE HAa-
6opa muop.

Yactes 3 cogepxkur 10 zagau: A22-A25 ¢ BeIGopoM oxuoro BepHoro orBera u C1-C6, mana xo-
TOPBLIX TpedyeTcsA JaTh Pa3BEPHYTHIE PEIleHUA.

IIpu BBEIYKCIEHUAX pa3pelIaeTCs MCIOJb30BATh HEIPOrPAMMUPYEMBIA KaJbKYJIATOP.

Bce 61auku EI'Q zanonHA0TCS APKUMU YEPHBIMH YepHMJIaMU. JonyCcKaeTCsl MCIOJIb30BAHHE
rejieBoii, KaOWJLIAPHON HJIH IepheBOi pyUYeK.

IIpu BeIIOJHeHUWM 3amaHuili Bnl Moikere moJIb30BaThCA dYepHOBMKOM. O6pamjaem Baie BHu-
MaHMe, YTO 3aIIUCH B YePHOBUKE He OYIYyT YUUTHIBATHCA IIPU OlleHKe paboTHI.

CoBeTyeM BBINIOJHATH 3aaHUA B TOM NOpAJAKe, B KOTOPOM OHHM HaHBI. [JIA 9KOHOMHH Bpe-
MeHM IIpoIycKaiTe 3afaHue, KOTOPOe He yAaéTcA BHIIOJHUTHL Cpasy, M IEePEeXOoJHuTe K CJeAyIolle-
my. Ecau mocjie BBINIOJHEHHsT Bceil paborel y Bac ocranmercss Bpemsa, Bbl cMoikeTe BepHYThCA K
NIPONYINEeHHBIM 3aJaHUAM.

Basnwsl, nmonyueHHble BaMu 3a BRINOJHEHHBIE 3amaHusa, cymmupyorca. Ilocrapaiitech BBI-
IIOJIHUTH KaK MOXKHO 0oJiblile 3aJlaHMil 1 HaGpaTh HanGobIIee KOJMYECTBO OAJLIOB.

Keaaem ycnexa!

Huske mpuBejeHbl CIpaBOYHBIC AaHHBIE, KOTOPhIE MOTYT IIOHAZOOUTHCA BaM IIPU BBINIOJIHE-
HUU PaboThI.

! YenoasaoBausl MaTepuans! caitra fipi.ru



JdecaTHuHBIE NPHCTABKHU

HanmenoBanue | O6osnauenue | MHOMXHUTEID HaumenoBauue | OGosHaueHne MHOXUTETh
rura r 10° caHTH c 1072
Mera 10° MHUJLJIN M 1073
KHJIO K 10° MHKPO MK 10°°
TeKTO r 102 HaHO H 107°
Aenu I 107! OHKO I 10712

Koncmanmui
YUCJO T n=3,14
yCKOpeHne CBOOOAHOTrO MaJeHuA g =10 m/c?

rpaBUTAallMOHHAA IIOCTOAHHAA

ra3osas IIOCTOAHHAA

nocrosiHHaA Bojsbimana

OCTOSHHAA ABOragpo

CKOpPOCTBH CBe€Ta B BaKyyMe
K03 GUINEeHT NIPONOPIUOHAJIILHOCTH B 3aKoHe KysoHa

MOZYJIb 3apsijia 9JIEKTPOHA

nocrosHHas Ilnanka

G=6,7-10"1H . m? /kr?
R =8,311x /(Mons - K)

k=1,38-10"211% /K

N, =6-10*mons™

c =3-108M/c

k=—L _9.10°H M2 /Kn?
4me,

e=1,6-10"%Kn

h=6,6-10"1x -c

Coomnowenrue Me:m:ay PA3NULHbBILMU eauuuqa.uu

TeMIepaTypa

aTOMHaA eJUHHUIIA MacCChl

1 aTomHas €JUHHIla MacChl 3KBHBAaJICHTHA

1 31€KTPOHBOJILT

1 MerasjeKTpPOHBOJILT

0K =-273 °C
1a.e.m.=1,6606-1072" xr
931,5 MaB

15B =1,6-1071% [1x

1 MsB =1,6-10"1% Jx

Macca wacmuy

2JIEKTPOHA m, = 9,1-10_31 KT = 5,5~10'4 a.e.M.

npotona m, =1,6726-10%" kr =1,00727 a.e.m.
HeHTpoHa m, =1,675- 10?7 kr = 1,00866 a.e.m.
IHnomuocmob TMOCOJTHEYHOT'0 MacJja 900 kr/m*
BOAEI 1000 xr/m® AJIIOMHUHU S ' 2700 kr/m®
JApeBeCcUHH! (COCHA) 400 kr/m® Kesesa 7800 xr/m®
KepocHHa 800 kr/m® pPTYyTH 13600 xr/m®

R




Yoenvnan mennoémrxocmo
BOIBL

Jbia

Kejyesa

CBHHIA

Yodenvnan mennoma

napooOpas3oBaHUSA BOABI
IIJ1aBJI€EeHUsSA CBHUHIIA

IJIaBJIEHUA JIbJa

4,2.10° Iix/(xr-K)
2,1.10% Ik /(xr-K)
640 I /(xr-K)
130 Ox/(xr-K)

2,3-10° Hox/Kr

2,5-10* Ik /kr

3,3-10° Iax/xr

AJIIOMUHUA
Mean

YyyryHa

900 Ix/(kr-K)
380 & /(kr-K)
500 Hx/(kr-K)

Hopmanvroie ycrosus nasienue 10° ITa, remmeparypa 0 °C

Monsapnas macca

asora 28103 kr /MOJIb
aproHa 40-1073 KI'/MOJIb
BOJOpOZA 2.107% xr /MOJIb
BO3OyXxa 29.1072 kr /MOJb

reanusa 4-1073 KI'/MOJIb

KHCJI0Opoaa
JUTUA
MoJInOaeHa
HEeOHa

YIUVIEKHCJIOrO rasa

32.1073 KI'/MOJIb
6-1073 KI'/MOJIb

96-1072 KI'/MOJIb
20-1073 KI'/MOJIb

44-1072 xr /MOJb
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s N EOvHbIn rocygapcTBeHHLIN aKksamMer ]

S VAR

A

onmtbemot Ne?2
Peruon npeﬁgaeta Hassanue npegmeta Homep Bapuanra

MepernruwunTe 3HaYeHVIR yKazarHsIX Beilue noren na BIAMHKA PEMMCTRALIVIN
Ortseqan Ha 3a1aHus TecTa, NULLMTE aKKYPATHO 1 pasbopunso, cobniogasn pasMerky CTpaHuLb!.

He 3abynsre ykasatb HOMEp 3aanus, Ha KOTopoe Bhi oTBevaeTe, Hanpumep, C1

YCnoBus 3aaaHus NEpenuchIBaTh HE HYXKHO.

[0

BHUMAHWE! | fJanneii 6nank ucnons3oeams moibKo COBMECMHO ¢ 08yMs OpyauMu GnanxamMu u3 0aHHO20 naxema

. Mpu HegocTaTke MecTa ANs OTBETA UCNOMb3yiTe 0BOPOTHYIO CTOPOHY Braka .

o



BAPUAHT 1

Yactb 1

Mpw BbiNONHEHNW 3aaaHni YacTn 1 B OnaHke oTBeToB N2 1 nog HOMEPOM Bbl-

NnoNHAEMOro Bamu 3agaHust (A1-A21) noctaBbTe 3HAK «x» B KNETOYKE, HOMEp KOTO-
POl COOTBETCTBYET HOMEPY BbIBPAHHOIO BaMu OTBETA.

Al.

A2,

A3.

A4.

Ilo rpadpuKy 3aBHCHMMOCTH MOZAYJS CKOPOCTH Teja OT BpeMeHH, Npen-
CTaBJIIEHHOMY Ha DHCYHKe, OIpeJeJHTe IyTb, IPOIAEHHBIH TeJIOM OT
MoMeHTa BpeMeHu ¢ = 0 ¢ Ko MOMeHTa BpemeHU ¢t = 2 c.

ghovwe
51 | |
| |
3| .
i | |
20— | |
1} | | | |
| | | |
1 L ' 1 A
1 2 3 4 5 6 7t
D1lwm 3)3 M
2) 2m 4)4 ™M

Kak aBuiKeTCs TEJO IPHU PABEHCTBE HYJIO CYMMBI BCEX AeHCTBYIOIIUX
Ha Hero cui? BriGepuTe BepHOE yTBEpKICHUIE.

1) Cxopocth Tesna 00A3aTeILHO paBHA HYJIIO

2) CkopocTs Tesa yOBIBAeT CO BpeMeHeM

3) CkopocTb Tesa IIOCTOSHHA M 06513aTEILHO HE PABHA HYJIIO

4) CkopocThb Teyma MOMeT ObIThb J1000i, HO 00S3aTENILHO NMOCTOAHHOMH
BO BpeMEHH

MeTteopur maccoil 1kr npubansKaeTcA K IOBEPXHOCTH 3€MJH CO CKO-
poctbio 100 M/c. Yron Mexkay HampaBjieHHEM €ro CKOPOCTH U BEpTH-
KaJbl0 K IMOBEPXHOCTH 3eMJyH paBeH 30°. UeMy paBeH MOAYJb CHUJIBI
TAMKECTH, JeHcTByOmeH Ha MeTeopuT?

1)1H 3) = 8,66 H

2) =6 H 4)=~10H

Crapsap, o6nagaBmuit uMnyabcoMm P, pasopBasica Ha ABe YacTH. BEeKTOPHI
umnyiabsca P cHapAza Ko pasphiBa H UMIyJasca P, oqHOI m3 aTux yacreil
IocJie pa3peIBa IpeACTaBJeHbl Ha PHUCYHKe. Kakoil M3 BEeKTODOB Ha 3TOM
PHCYHKEe COOTBETCTBYET BEKTOPY HMITyJibCa BTOPOM YaCTH CHapAAa?

3 2 P 1
p,
4
1) 1 3) 3
2) 2 4) 4




| A7 [2EE)

| A8 [=[34]

AS.

A6.

AT.

AS8.

Ha pucyHke mokasad rpys, IIOABELIEHHLIM Ha HHUTHU K COBePIIAIOUIHIL
cBOOOHBIE KOJie0aHWA KaK MafATHHK. B Kakux npegenax npu 3THX
KonebaHuAX rpys3a UBMEHAeTCHA ero NOTeHUuaJbHAA sHeprua?

Ilonmnasa MexaHWUYecKasi 9HEPrusa rpysa oOpu g

MIPOXOJKJAEHUN II0JIOKEHWs PaBHOBECHSA pPaBHA
20 .

1) IToreHuuansHasA  SHEPrUA  HU3MEHAETCS
or 0 mo 10 I«

2) IlorenuuajbHasi  dHEPrus  HU3IMeHAETCHA
ot 0 mo 20 Ix

3) IloreHuuanbHAA SHEPTHA HE HUIMEHSETCS
u paBHa 10 I

4) TloreHumanbHasA JSHeEpPruss He H3MeHAETCs
u paBHa 20 Ik

Hpn U3MEHEHHAX CHUJIbl TOKAa B KaTYIIKe I1I0 FrapMOHHUYECKOMY 3aKOHY

i=1I, coswt, 1

HaOpAXEeHUue HAa KaTyUIKe U3MEHSETCA 110 3aKOHY

u=U, cos(cot + g) 2)

dopmyJsa (2) nOKa3bIBAET, YTO KOJIeOaHUA HANPAKEHUS Ha KaTYIIKe

1) omepexkatoT no ¢ase KomebaHUA CUJIBI TOKA Ha 4eTBEPTHh Hmepuoja
2) orcraloT o gase oT KoJebaHUI CUJIBI TOKA Ha UeTBEPTH IIEPHOJA
3) omepexkaloT 1o (aze KojedaHuA CUJIbl TOKA HA IOJIyIIePUOL
4) orcTtaroT mo (ase OoT KojJebaHUM CHUJIBI TOKA HAa HOJIYIIEPHOLI

B Boay Ha AHO CTaKaHa IIOMECTHJIM HECKOJbKO KPHCTAJJIOB MapraH-
HoBKH. MapraHIjoBKka pacTBOpHJIach M OKOJIO JHA CTakaHa obpa3oBaji-
¢ TOHKHUI OKpallleHHbIi cjoil pacTtBopa. CTakaH NPUKDPHLIN JINCTKOM
OyMaru m ocTaBuIH. Uepes3 HECKOJBLKO AHEH BCA BOoJa OKasajiach pPaB-
HOMEPHO OKpAIIleHHO.

Kakoe aBiaenue Gosiee Bcero OTBETCTBEHHO 3a pe3yjabTar omuiTa?

1) Ucnapenue 3) Huddysua
2) KoHBeKnus 4) BpoyHOBCKOe IBUXKEHUE

Npeanpbublil a3 cHAYaja HarpeBajiCsd IPH HNOCTOAHHOM JaBJI€HUU, IIO-
TOM ero AaBJIeHHWe YBEeJUYUBAJIOCH MPU INOCTOAHHOM o6neMe, 3aTeM IIPH
MIOCTOSIHHOM TeMIlepaType AaBJieHWE ra3a yMEHBIIWJIOCHh [0 IepBOHA-
yanapHOro sHauenuda. Kakoii u3 rpaduKOB B KOODAMHATHBIX ocAX p—T
Ha PUCYHKE COOTBETCTBYET 3TUM U3MEHEHHUAM COCTOSHUs rasa?

1)1)[_/] 2)1)1/_\ 3)p1A 4)17][7
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A9. Ecau paBieHHe HAEaJIbHOrO rasa opu TOCTOSAHHOM KOHIIeHTpannuu yBe-
JUYUJIOCH B 2 pasa, TO 9TO 3HA4YUT, YTO ero abcoaoTHAA TeMIepaTrypa

1) yBeamnumiace B 4 pasa
2) yBemnyuyiach B 2 pasa
3) ymeHbIIMJIACh B 2 pasa
4) yMeHbIIMJIACH B 4 pasa

A10. Upgeanpunrit rasd organ KoaudecTBo TemaoThl 300 [»x u mpum 3TOM
BHYTPEHHAs SHeprusa rasa yseauumiack Ha 100 II»x. PaGora, cosep-
LIeHHas rasoM, paBHA
1) 400 Ix 3) —400 Ix
2) 200 Ix 4) -200 Ox

All. Cuna B3aMMOJEHCTBHUA MEXKAY ABYMSA TOYEYHBIMU 3apAKEHHBIMU Te-
JamMu paBHa F. YeMy cTaHeT paBHa CHJIa B3aUMOJEHCTBHUS MeXIY Te-
JlaMH, eCJIM 3apfaj ONHOrO Tejia YBEJHUUTh B 2 pasa, a pPacCTOAHUE
MEXAY TeJaMH YMEHBIIUTE B 2 pasa?

1) F/2 3) 2F
2) F 4) 8F

A12, Pesucrops! conporusienusamu 3 Om, 6 Om u 9 OM BKJIIOYEHH! IOCJIE-
JOBaTEJbHO B Liellb ITOCTOAHHOrO ToKa. OTHoIIeHUe paboT djeKTpude-
CKOro TOKa, COBEPIUEHHBIX NPU MPOXOXKAEHUM TOKa 4Yepe3 3TU pe3u-
CTOPHI 38 OAMHAKOBOE BPeMsA, PABHO

1) 1:1:1
2) 1:2:3
3) 3:2:1
4) 1:4:9

A13. B KakoM 13 IIepe4YUCIIeHHBIX HHKEe TeXHUYECKUX YCTPOICTB HCIOJbL3Y-
eTcs sBJieHVEe BO3HUKHOBEHMS TOKAa IPHM ABH)KEHHM INPOBOJHVKA B
MATrHHTHOM moJje?

1) DueKTpoMarHUT 3) duexkTporeHepaTrop
2) OJyeKTpOoABUTATEJb 4) AmnepmeTtp

Al4. Ecan, npu NOAKIIOUEHHH HEHU3BECTHOTIO
3JIEMEHTA 3JIEKTPUYECKOI LENM K BbIXO-
Ly TeHepaTopa NepeMEeHHOr0 TOKa C W3-
MEHAEeMOH YacTOTOH TapMOHHYECKHX
KoJyieOaHUil IpU HEeM3MEHHOH aMILIUTY[e
KoyieGaHUiT HaIpAKeHUs, OOHapyKeHa
3aBHCHMOCTh AMILINTYALI KoJeGaHWi
CHUJIBI TOKa OT YaCTOThI, IPeACTABICHHAS >
Ha DHUCYHKe, TO 3TOT 3JIEMEHT 3JIeKTDPH- 0 v, T
YeCKOH IEeIN ABJIAETCA

LAA

1) aKTHUBHBIM CONPOTHBJIEHUEM

2) KOHZeHCaTOpOM

3) KaTymxoi

4) mocJieZOBaTEJIbHO COEANHEHHBIMHU KOHJEHCATOPOM U KATYIIKOM

11
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A15.

A16.

Al7.

A18.

A19.

A20.

Kak nameHnsioTcs yacToTa M [JJIMHA BOJHBI CBeTa IIPU IIepexofe U3 Ba-
KyyMa B cpefy ¢ a0COJIOTHBIM IOKasaTejeM npejgomieHus n? Bribe-
puTe BepHOE YTBEP;KICHHE.

1) JInuHa BOJHBI YMeHBIIAETCA B 7 Pas, 4acTOTAa YBEJWYHBAETCS B
n pas

2) InuHa BOJHBLI YBeJUYUBAETCA B N pas, YacTOTAa yMeHbHIaeTcad B
n pas

3) JauHa BOJHBI YMEHbBIIAETCS B 71 Pa3, YaCTOTA He U3MEHSeTCHA

4) JivHa BOJIHBI YBEJMYHUBAETCA B N pas, 4aCTOTA He U3MEHAETCS

fIBnenne audpakiuy CBeTa NPOHUCXOLHUT

1) TOJIBKO Ha MaJIbIX KPYIJIbIX OTBEPCTUAX
2) TONBKO HA GOJBIIUX OTBEPCTUAX

3) TOJBKO HA Y3KHX WIEJAX

4) Ha KpasaXx M00bIX OTBEPCTUM M 5KPaHOB

Kaxoil 13 nepeuyncjeHHbIX HHUKE BEJHYUH NPOIOPLUOHAJILHA dHEPTUs
tdorona?

1) Keaapary ckopocTu ¢oTOHA
2) Ckopoctu oroHa

3) Yacrore manyuenusa

4) JInuHe BOJHBI

IIpu BBICOKMX TeMIepaTypax BO3MOXKEH CHHTEe3 slep Tejusd U3 AAep
H30TOIIOB BOAOPOJA:

H+%H —> jHe + X.

Kakass uactuma X ocBo0Ok[JaeTcA IIPH OCYIIECTBJEHHMN TaKOH peak-
uuu?

1) Heitrpon

2) Heirrpuso

3) IIporou

4) OJEeKTpPoOH

PaguoakTWBHBIM M30TON MMeET IEPMOX Tojaypacuaga 2 MHHYTH. W3
100 spep aTOro M30TOHA CKOJBKO fAep HCHBEITAET pPaJuOaKTHUBHBIMH
pacmajn 3a 2 MUHYTBI?

1) Touno 50 axep

2) 50 uiu HEeMHOTO MeHbIle

3) 50 unm memHOTO 60JIBIIIE

4) Oxono 50 agep, MoKeT OBITP HEMHOTO O0OJIbIlE UM HEMHOTO
MeHbIIIe

Cobuparorias JUH3a MOKET JaBaTh

1) TonbKO yBeIHMUYEHHBIE M300paKeHusA IPeAMETOB

2) TOJBKO YMEHBIIIeHHbIe N300parkeHUs MIpeMeTOB

3) yBeJHUYeHHbIe, YMEHbIIIEHHbBIE U PaBHbIe N300paKeHUA IIPEIMETOB
4) TONBLKO YMEHBIIIEHHLIE UM paBHbIe IpegMeTy M300paskeHud

12



A21. UpeanbpHasa Tennosad mammuua ¢ KIIII 60% 3a muka paGoThI IMOJy4aeT
ot Harpesareaa 100 [[»x. Kakyio nosesnyio paboTy MalllMHa COBepila-
eT 3a HUKI?

1) 40 Ix 3) 100 O«
2) 60 Mx 4) 160 IIx
YacTtb 2

OTBETOM K 3apaHusIM 370 YacTu (B1-B4) asnaetca nocnepoBaTenbHOCTb LMGDP.
BnuwuTte oTBETHI CHauana B TekCcT paboThl, a 3aTeM nepeHecuTe nx B 61aHK OTBETOB
N2 1 cnpasa OT HOMEpa COOTBETCTBYIOWErO 33f0aHUsA, Ha4nHasi C NePBOI KNETOYKH,
6e3 Npo6enos N Kaknx-nnbo AONOAHUTENLHLIX CUMBONOB. Kaxaylo uudpy nuwnTte B
OTAENbHOW KNETO4KE B COOTBETCTBUM C NpUBepEHHbIMY B Bnarke obpasuamm.

Bl. DBpycoxk aBuaKeTcs PaBHOMEPHO BBEPX II0 MOBEPXHOCTH HAKJIOHHOH
MJIOCKOCTH. YCTAHOBUTE AJiA CHJIbI TPEHHMS COOTBETCTBHE MEKAY Iapa-
MeTpaMM CHJIEI, [IEPEYMCIEHHEIMU B IIEPBOM CTOJIGIE TaGJMIEI U CBOIi-
CTBaMU BEKTOPA CHUJIBI:

1) mepHeHAHKYJIAAPHO MOBEPXHOCTH HAKJIOHHON IIOCKOCTU
2) BepTHKaJIbHO BHU3

3) IpoTHB HalpaBJIEHUS BEKTODPAa CKOPOCTH

4) BepTHKAJIbHO BBEPX

5) 06paTHO HPOIOPIMOHAJIEH ILJIOMIAJH II0BEPXHOCTH OpycKa
6) mpoIopIHOHAJIEH CUJie HOPMAJIbHOI'O JAaBJIEHUS

7) obpaTHO NPONOPHHOHAJIEH CHUJle HOPMAJIBLHOI'O JaBJIEHUSA
8) nponopIHoHAEH NJIOIIALN IIOBEPXHOCTH OpycKa

9) He 3aBHCHT OT ILIOLIAAM IIOBEPXHOCTU OpPyCKa

3anumure B Tabauuy BhIGpaHHBIE IUMPHI AJIS KaXKA0H (PpuaudecKoi
BesuuuHbl. I{ldpEl B OTBETE MOTYT MOBTOPSATHLCA.

Hamnpasienne BeKkTopa
Mogyas BekTOpa

B2. Ilpu ocBeleHMM METAJLINYECKON IIJIaCTMHLI CBETOM YacTOTOH V Ha-
OntomaeTca ABjeHHe (OTONIEeKTpUUecKoro addekra. YcTaHOBUTE COOT-
BETCTBHE MeEXJY (PUBHUYECKMMH BeJIWYMHAMH, XapaKTepPHU3YIOIIUMU
npouece ¢oroadpdeKTa, mepeuncJeHHEIMA B IIePBOM CTOJ0IEe, U UX U3-
MEHEHUAMH BO BTOPOM CTOJIOIle IPH yBEJIUYEHUM YACTOTHI IaAaOINero
Ha IJIACTHHY CBeTa B 2 pasa.

OUSNYECKUE BEJINYHNHBI NX USBMEHEHNUA
A) JlnuHa cBETOBOI BOJHBI 1) Ocraerca HeHM3MEHHOM
B) Oneprusa ¢orona 2) VBemunuuBaercsa B 2 pasa
B) Pa6ora Brixoza 3) VYwmensbiraercd B 2 pasa
T') MakcumasibHaA KuHeTU4YecKaa 4) YseauuumBaeTca Oosee ueM B
3Heprus (GoToaIeKTpoHAa 2 pasa
5) YBenuumBaeTcsi MeHee UEM B
2 paza
A B B r

13



B4.

YcTaHOBUTE COOTBETCTBHE MEXKAY (PU3MYECKMMH BeJIMYMHAMM, Xapak-
TEPUIYIOIIUMH H30XOPHBIM IIPOIlECC CXKATHUS BO3AYXa, NMEepPeYUCIeHHBI-
MU B IIepBOM CTOJOIE, U X U3MEHEHUIMH BO BTOPOM CTOJIGLE.

PUSNYECKUE BEJINYNHBI

A) Nasnenwue
B) O6pem
B) Temmeparypa

X UISMEHEHUA
1) VBenuuenue

2) YMeHbIIeHNE

3) HensmenHocTs

I') BayrpeHHusia sHeprus

SanumuTe B Tabuully BbIOpaHHbIE UUGDHI LIS KaXKA0W (PU3MyecKoii
BeauunHbl. I{udppsl MOTYT IIOBTOPATHCH.

A b B Tr

K ucTOuHHKY MOCTOAHHOrO TOKA GBLIM IIOAKJIOUEHDbI IIOCJIEL0BATENLHO
dJIEKTpUUECKas JIaMIla HaKaJIUBAHHS U IIOJYNPOBOJHUKOBBIM TepMoOpe-
aucTop. YTo npou30HaeT ¢ 3JIeKTPUYECKUM CONPOTUBJICHNEM HUTH JIaM-
IIbl, HANIPAXKEHUEM HA Heill U C 3JIEKTPUYECKUM CONPOTUBJIEHHEM IMOJIY-
IIPOBOJHUKOBOTO TEPMOPE3UCTOPA IIPH YBEJIUYEHUN CHJIbI TOKA& B LEINU?
Jasa ka0l BEeJIUYUHBLI ONPEAEJINTE COOTBETCTBYIOIIHII XapaKTep W3-
MeHEeHMs:

1) yBennuenue 2) yMeHbIIIeHUe 3) HEeM3MeHHOCTb

SanumuTre B Tabauuy BbIGpaHHblE IUMPHI AJA KaXI0N (PU3NYECKOH
BeanynHbl. [{udpsl MOryT noBTOpPATHCS.

OJIeKTPUYECKOoe Hanpsaxenue | OJeKTpUUECKOe COIMPOTUBJIEHUE
COIIPOTHUBJIEHHUE | HA HUTHU JIAMIIBI MOJIYTIPOBOJHUKOBOTO
JIaMIIbI TEepPMOPE3UCTOPA

Yactb 3

npoBeCTn nx npeasapuTenbHoe pelleHne Ha HepHoBUKe.

BbLINOSIHAEMOr0 BaMu 3afaHnsa NOCTaBbTe 3HAK «X» B KNETOYKE, HOMEP KOTOPOA Co-

OTBETCTBYET HOMEpPY BbIOpaHHOro s8amu oTBeTa.

3agaHnsa TpeTbei 4YacTu npenctasnaloT coboit 3agadn. PekomeHayeTtcs

Mpwn BeinOnHeHWn 3apaHuin (A22-A25) B 6nanke oreetos N2 1 nog HOMeEpPOM

A22,

A23.

IIpu usmepeHMH OJIMHBEI OpYyCKa MOJYUYEHO 3HAUEHUEe AJIMHEI 5 CM, rpa-
HHUIa a0COJIOTHOM MOrpPenIHoCTH uaMepeHuii pasHa 0,5 mm. Uemy pas-
HA I'PaHUIA OTHOCUTEJbHON MOTPEIIHOCTH 3TOr0 U3MepeHus?

1) 0,01 2) 0,1 3) 2,5 4) 25

B TabGauie npeacrasiieHa 3aBMCUMOCTh KOODAUHATHL X OBUIKEHUS TeJa
OT BpeMeHU ti:

t, C 0 1 3 5

X, M 0 1 1 2

Omnpepmenure CKOPOCTh ABMXKEHUA Tejia B MHTEpBase BpeMeHu oT 1 ¢ 1o 3 c.
1) 0 m/c 2) =0,33 m/c 3) 0,5 m/c 4) 1 Mm/c
14



A24., Ha pucyHKe IpuBeleHa CXeMa Mace-
CIIEKTPOMETPA M IIOKA3aHBLI TPAEKTO-
puu noHoB. KaxkoBO coOoTHOIlIEHME Me-
XAy mMaccamu M, U M, HOHOB, OBH-

KYyHIUXCA no NOJIYOKPYKHOCTAM
paguycoM 1, U 1,?

1) M, = M,

2) M,> M,

3 M, < M,

4) Ilo nmpuBegEéHHBLIM AAHHBIM 3aJaduu

HEBO3MOM{HO IOaTh OTBET Ha BOIIPOC
O COOTHOILIE€HHH MacCC HMOHOB.

A25. N300pak€HHbIif HA PUCYHKE JUPT C MaccakupoM IOpH
F

yCJIOBUM ‘FT‘ = IP‘ =|F,,

1) agBHXKeTcA C YyCKOpPeHUEM a < g, HallpaBJieHHbIM BHU3
2) IOBHXKETCHA ¢ YCKOPEeHHEM a = g, HallpaBJeHHBIM BHU3
3) HeNoABUKEH

4) HeEMOABMXKEH WJIA IBHXKETCS PaBHOMEDHO

He 3abyabTe nepeHecTy Bce OTBETh B 6naHk otseToB N2 1,

MNMonHoe peweHne 3apa4 C1-C6 Heobxoanmo 3anucaTb B 6naHke oTeetTos N2 2.
Mpu odopmneHnn peuwenust B 6nanHke otBetoB N2 2 3anuwnTe cHayana HOMep
3apaHusa (C1, C2 u 1.4.), a 3aTem pelueHune cooTeBeTcTBylowen 3agayn. OTeeThbl 3a-

nucbiBanTe 4€TKo 1 pasbopyunso.

Cl. B 3kcmepuMeHTe yCTAHOBJIEHO, UTO IIPHU TEeMIEpaType BO3AyXa B KOM-
Hate 29 °C Ha cTeHKe CTaKaHa C xonognoﬁ BOAOI HAUYMHAETCA KOHJEH-
canusa IIapoB BOABI M3 BO3AYyXa, €CJHHM IIOHH3UTH TEMIIEPATYPY CTaKaHa
go 7 °C. Ilo pesyabTaTaM 3THX 3KCIEPHMEHTOB OIpejenTe abCOJIOT-
HYI0 ¥ OTHOCHUTEJILHYIO BJIKHOCTL Boaayxa. s peleHms 3ajauu
BOCHOJIB3YiTech Tabauneii. Ilpu moBeimmeHuu TeMmepaTyphl BO3ayXa B
KOMHaTe KOHJEHCAIusa MapoOB BOABI M3 BO3AyXa HAYMHAETCA IIPM TOH
ske Temnepatype crakaHa 7 °C. MaMeHunach JIM OTHOCUTEJbHAS BJIAYK-
HOCTH Bo3ayxa?

JaBlieHMe H INIOTHOCTh HACHIMIEHHOTO BOAAHOIO napa
NpH Pa3jIMYHOM TeMIlepaType

t, °C 7 9 11 12 13 14 15 16
p, rlla 10 11 13 14 15 16 17 18

p,r/M*| 7,7 | 88 | 10,0 | 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200

p,r/m® | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5
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MonHoe npasunbHOe pelleHue kaxaoh na 3agad C2-C6 AONXHO BKAIOYATb
3aKoHbl U POpPMYNbl, NPUMEHEHWEe KOTOPbIX HeoBX0OuMO W [0CTAaTOYHO ANS
peweHus 3afadn, a Takke MaTemartuHeckue npeobpas3oBaHUa, pPacuyéTel C
4YMCNEHHBLIM OTBETOM U NPU HEOBXOAMMOCTU PUCYHOK, NOACHAIOLLINIA PeLLeHNe.

C2. B arTpaxIuOHe UYeJOBEK ABMIKETCS HA TEJIEIKKE II0 pejibcaM M COBep-
IIaeT «MePTBYIO IIeTJIIO» B BEPTUKAJIBLHOH ILIockocTu. C KakKoil CKopo-
CTBIO JOJKHA ABUTAaTHCS TEJIE)KKA B BepXHEHl TOYKe KPYroBOM TPAaeK-
Topuu pazuycom 6,4 M, uTOGBI B 9TOM TOUKE CHUJIA JABJIEHUS YeJOBEKa
Ha cujaeHue TenexkKu Obia paBHa 0 H? Ycxkopeume cBob6omHoro mage-

Hus 10 M/Cz.

p, xlla g

C3. Ha amarpamme ImpeAcCTaBJeHbl H3MEHe- 30
HUA [JaBJIeHUA U 00beMa HAEAaJIbHOro
ORHOATOMHOrO rasa. Kakoe KoJyimuecTBO 20
TEIJIOTHl OBLJIO IIOJYYEeHO WJIM OTIAHO
rasoM NOpH Iepexojie M3 COCTOAHMA 1 B 10

cocTosiHue 37

—

C4. B oxHOPOJHOM MArHMTHOM IIOJI€, MHAYKIMSA KoToporo 1,67-107° T,

MPOTOH JBHIKETCA IMEPHEHAUKYJISPHO BEKTOPY MATHUTHOM MHAYKIIMU

B 1o okpy:xkHOCTH paguycom 5 M. Omnpefesanre CKOPOCTh IIPOTOHA.

C5. Teneckon umeer 00BEKTHB C (POKYCHBIM PACCTOSIHHE 1 M M OKYJAp C
tdokycHEIM paccToaHueM 5 cMm. Kaxkoro guamerpa maobpaxkenune CoiH-
A MOYKHO IIOJIYYUTH C IIOMOILBIO 9TOTO TEJIeCKOMNA, €CJU e€CTh BO3IMOMK-
HOCThb YyJaJIATh 3KpaH OT OKyJsApa A0 paccTtosgHusa 1,5 m? VYruosoii

nuametrp Comnma 30'.

C6. Omnpeaenute, kakaa yactuia X o0pasyercsa IIPHU OCYILECTBJICHUU fAAep-

Hoit peaknuu H+ ’H - 3He + X

Hcnonb3ysa Tabnuisl B Hayvajie M TabJaUIy Macc aTOMHBIX sAlep, BbIYMC-
JIUTE SHEPTUI0, 0CBODOIKIAIOLIYIOCA TIPU OCYIIECTBJIECHHM 3TON SAAepPHOM

peaxmuu.
Macchl aTOMHBIX Axep
Atomuniit | Hazsarue | CumBoa Macca aToMHOro spa H3oTONA
HOMED JJeMEeHTa |H30Tona

1 BOZIOPOZL n 1,6726:10%" xr | 1,00727 a.e.m.
1 BOZOPOZ ’H 3,3437-10% kr | 2,01355 a.e.m.
1 BOJIOPOJ ?H 5,0075-107%7 kr 3,01550 a.e.Mm.
2 retuit 3He 5,0066.10 %" kr | 3,01493 a.e.m.
2 remit 3He 6,6449-10%" kr | 4,00151 a.e.m.
13 amomunmii| 25Al | 44,7937.10%" kr | 26,97441 a.e.m.
15 dochop 13p | 49,7683-10%" kr | 29,97008 a.e.m.
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BAPUAHT 2

YacTtb 1

Mpu BLINONHEHUM 3apaHuit YacTn 1 B 6naHke otBeToB N2 1 NoA, HOMEPOM Bbl-
nonxHsaemMoro samu 3ananus (A1-A21) nocrasbTe 3HAK «x» B KNETO4YKE, HOMEpP KOTO-
poi COOTBETCTBYET HOMEPY BbIOPaHHOTO BamMu OTBETA.

Al. Ha pucyske mnpexacrasjeH rpadHK 3aBHCHUMOCTH MOAYJAS U CKOPOCTH
aBTOMOOMIA OT BpeMenMm t. Ompemenute o rpadukKy IIyTh, IpPOHAEH-
HBIH aBTOMOOWIIEM B MHTepBaje OT MOMeHTa BpeMeHU 0 ¢ 0 MOMeHTa
BpEeMeHH 5 ¢ IocJie Hauajia JBUIKEeHUA.

v, M/C
6.— ———————————
50 | |
| |
al | |
i | |
T | |
Ir/ 1 | |
r 1 L Il ;»
1 2 3 4 5 6 7¢c
1) 6™
2) 156 m
3) 1Tm
4) 23 M

A2, Tlpum croGoZHOM HajJeHUH B BaKyyMe CBUHIIOBOT'O IIApPHKAa, IIPOOKH,
IITUYLETO TIepa

1) CBMHIIOBEI IMIAPUK HafaeT ¢ HANOOJIbLIIUM YCKOPEHHEM
2) npoOKa majijaeT ¢ HAMMEHBIITHM YCKOpPEeHHEM

3) nTHYbEe Mepo HajaeT ¢ HANMEHLIIUM YCKOPEeHHeM

4) Bce 3TH Teja NAafalOT C OAMHAKOBEIM YCKOPDEHHMEM

A3. Dyr6oabHEIH Msau Maccoil 450 r mexxuT Ha moje. UeMy paBeH MOZYJb
CHJIBLI TSIPKECTH MAYA U K YeMy CHJIa TAMKeCTU IMPHUIoKeHa?

1) =~ 4500 H, nopunoxeHa K Mauy
2) ~ 4500 H, npusoxkeHa K 3eMJie
3) ~ 4,5 H, npusokeHa K MAYy
4) ~ 4,5 H, npurokeHa K 3emJie

A4, AsromoOuiab Maccoii 2m, ABHXKYLUIANCA CO CKOPOCTBIO U, CTAJIKHUBAETCA
C HENOABMKHBIM aBTOMOOHMJIEM Maccon 2m. Ilocse cTOIKHOBEHMS OHH
ABIIKYTCA KaK OAHO 1ejoe. KaKMM CyMMapHBIM MMITYJIbCOM 00JaAalOT
JABa aBTOMOOMJIA IOCJE CTOJKHOBeHUA? BsammoaeiicTBue aBTOMOOMIE
¢ ZPYTMMH TeJIaMU IIPEeHeOPEerKUMO MAJIo.

Do

2) mv/2
3) mv
4) 2mv
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Ha pucynke nokasasbl:

1 — mojokeHue paBHOBECUS I'py3a Ha MPYKUHE,
2 — moJioyKeHHe I'pysa B KpaiiHell HH)KHeM TOUKe,
3 — moJIolKeHUe I'pys3a B KpaiiHeil BepxHeil Touke.

AG6.

AT.

Ecau rpys nogBecuTh K HeZedOPMHUPOBAHHOH Npy:KuHe (IoJiokeHue 3)
1 OTIIYCTUTH, TO BOSHUKHYT CBOOOAHBIE KOJIe0aHUs rpy3a Ha IIPYKUHE.
B rakux npegeax Inpv aTUX KOJIe6aHI/IHX HN3MEeHAEeTCA IIOTeHIIHaJlbHadA
SHEPruA CUCTEMBI rPy3—IIPyKUHA?

IlonHasa MexaHHWYeCKas JHEPrusA CHUCTEMbI rpys—IpYKHMHA IPU IIPO-
XOXICHUH MOJI0KEeHUA paBHOBecus paBHa 20 J[xk.

1) ITorenuuanbHaa sHeprua uameHsercsa or 0 go 10 k.
2) Horenuuanbuas sHeprus usmensercsa ot 0 go 20 Ix.
3) IlorenuuanpHasi 9Heprusi He U3MeHsAeTcsa U paBHa 10 k.
4) IloreunuajbHasd 3Heprusa He uamMendeTcAa u paBHa 20 K.

Ha rpadure nokasaHbl KojebaHuMsA HanpseHUA (uU,) U KojebaHUA

cuJbl TOKA (i) Ha KOHIEHcaTope.
y

»

ic, Uc
Konebanus HanpskeHUs HAa KOHJEH-

catope i
C
1) omepe:xaroT mo ¢asze KoJiebaHUA
18 Uc

CUJIBI TOKA Ha 3

2) orcralor 1o ¢ase oT KojebaHU! cu-

i 4

yis
JbI TOKA HA — T T
2 2

3) omepeskaroT mo ¢ase KogebaHUSA
CHJILL TOKA Ha T

4) orcralor no ¢ase OT KojiebaHUN CH-
JIBI TOKA Ha T

IIpu pacTBOpeHUM COJIM B BOAE IPOUCXOAUT AUPPy3us MOJIEKYJ COJHU

B BoJe. YTO IMPOUCXOAUT IIPH 3TOM C MOJIEKYJaMU COJIN?

1) MoseKyJibl COIH MPOHUKAIOT BHYTPh MOJIEKYJ BOALI

2) MoJjekyJibl COMM IIPOHHKAIOT B IIPOMEMKYTKHU MEXAY MOJEKYJIaMu
BOJIbI

3) MoseKyasl COJIHA MPUCOEAUHAIOTCA K MOJIEKYJIaM BOZbI

4) MoJekyJibl COJU Pa3pylIA0T YaCTh MOJIEKYJ BOABI
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A8. WneanbHBIH ras cHadaja HarpepaJjicA IPU IOCTOAHHOM 00beMe, IOTOM
ero o6’beM yBeJUUMBAJICA IPU IIOCTOAHHOM AAaBJIE€HHHM, 3aTE€M IIPU IIO-
CTOAHHOI TeMIlepaType JaBjleHHe rasa YMEeHBIIWJIOCh A0 IMEPBOHA-
yaJIbHOTO 3HaueHus. Kakoil u3 rpaduKoB B KOOPAMHATHBIX ocax p—T
Ha PUCYHKe COOTBETCTBYET 3TUM U3MEHEHUSM COCTOAHHUA rasa?

p p p p
1 2 3 4
) /] ) /—| ) | A ) l 7
0 T 0 T 0 T

0

"*)V

A9. Eciau paBileHMe UJeaJbHOrO rasa IIpHd IIOCTOAHHON KOHIEHTPAIIMM €ro
MOJIEKYJ] YMEHBIIMJIOCH B 2 pasa, TO 3TO 3HAYMUT, UTO abCONIOTHAA
TeMIlepaTypa rasa

1) yseaumuuaaceh B 2 pasa
2) ymenbpImmiach B 4 pasa
3) yMeHBIIMJach B 2 pasa
4) He U3MeEHMJIACh

A10. UpeanpHblii raz orman kKoamdecTso Temiorhl 300 [Iox u mpu aTom
BHYTPeHHAA JHeprus rasa ymensinmiaack Ha 100 [»x. Pa6ora, cosep-
IIIeHHasa rasoM, paBHa

1) 400 ITx 3) —400 IIx
2) 200 dx 4) —200 Tx

All. Moayab cujibl B3aMMOIEHCTBUA MEXKAY ABYMSA TOYEYHBIMHU 3apAXKeH-
HBIMHU Tenamu paBeH F. UeMy cTaHeT paBeH MOZAYJb CHUJIbI B3auMOJeH-
CTBUA MEXKJAY TeJaMH, eCJU 3apsaj Ka'KIoro Teja YMEHBIIUTH B 11 pa3
1 PACCTOSAHHE MEXAY TeJaMH YMEHBIIUTL B 11 pas?

1) nF 3) F/n®
2) F 4) F/n*

A12. Ecau Tpu pesucTopa 3JeKTpHYECKUMHM comporusieHuamMu 3 Om, 6 Om
n 9 OM BKJIIOUEHBI NAPaJLUICJILHO B Ielb IIOCTOSHHOTO TOKa, TO KOJIHU-
YyecTBa TEMJIOTHI, BHIJEJAIOIMECA HAa 9TUX PE3UCTopax 3a OAMHAKOBOE
BpeMsA, OTHOCATCA KaK

1) 1:2:3
2) 3:6:9
3) 6:3:2
4) 1:4:9
Al13. B KakoM U3 IEepPEeUYHCJEHHBIX HUIMKE TeXHHYECKHX OOBEKTOB HCIIOJBL3Y- | [ éyaﬂf“ﬂ

eTcsl sIBJleHHe [ABUKEeHHUS IPOBOAHMKA C TOKOM Ioj AeiicTBueM Mar-
HHUTHOTO IoJaA?

1) B snexTpomaraure

2) B snekTpoaBurartesie
3) B anexTporeneparope
4) B anexkTpoHarpeBareje
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Al4.

A1l5.

Al6.

Al17.

A18.

Ecnu, npy NOAKIIOUEHHH HEM3BECT-
HOTO 3JIEMEHTa 3JeKTPUUECKOH Iemnu
K BBIXOAY reHepaTopa IIepeMeHHOTO
TOKa C M3MEHAeMOM YacTOTOIl rapmo-
HUYECKUX KoJieDaHHMH TIpn HEeH3MeH-
HOH aMIUIUTyJe KoJieOaHW#i Hamnps-
JKeHusa, oOHapysKeHa 3aBHCHMOCTh
aMIUIMTYABl KOJeOaHUA CHUJIbI TOKA OT
YacTOThI, IPEACTABJEHHAS HA PUCYH- =
Ke, TO 3TOT 3JIEMEHT 3JeKTPUUYECKOIi
LeIIN ABJAETCA

LAA

1) aKTHUBHBIM COIIPOTHBJIEHHEM

2) KOHAeHCATOpOM

3) KaTymkoit

4) mocJiefoBaTeNbHO COEANHEHHBIMH KOHJAEHCATOPOM M KATYILKOM

Kaxr U3MEHSAITCA 4YacToTa ¥ AJJINHa BOJIHBI CBeTa IIPpH IIepexolae U3 BO-
IbI ¢ NMoKasaTejeM npejomsieHuss 1,33 B Bakyym? Bribepure BepHOe
yTBEPKAEHUE.

1) OnunHa BOJHBLI yMeHbInaercs B 1,33 pasa, yactora yBeJIHYHBAETCA B
1,33 paza

2) Onuua BoJHBI yBenuuyuBaercs B 1,33 pasa, yactora yMeHBIIAETCA B
1,33 pasa

3) Hdnuna BoaHBI YMeHbIaercd B 1,33 pasa, yacTora He U3MeHSAETCA

4) auua BoaHBI yBeauuuBaerca B 1,33 pasa, yacTora He U3MEHAETCA

ITpu ocBeleHMH MBLIBHOM IIEHKU O€JIbIM CBETOM HaOJIIOJAIOTCA pas-
HOIBeTHBIe moJiockl. Kakoe ¢usnyeckoe ABieHHe OOyCJIOBJINBaeT IIO-
fIBJICHUE 3THX IoJioc?

1) Dudparonsa 3) Nucnepcusa
2) HurepdepeHuns 4) Tlonapusanusa

Ha pucynke mpejcraBjieHa AuarpaMMa 3HEPreTHYeCKHX ypPOBHEH aTo-
ma. Kakoit mudpoit o603HaueH mepexol, COOTBETCTBYIOUIWI IOTJIOIIe-
HHIO aTOMaMH CBeTa HaMMEHbIIel 4acTOThI?

1)1 3) 3
2) 2 4) 4

I/IcnycxaHne KaKoll 4acTUIlbl HE COIIPOBOMAAaeTCA H3MEeHeHHeM 3apd-
JAOBOro ¥ MacCOBOT'O YHCJIa aTOMHOI'O ;mpa?

1) Annda-yacTunsl 3) 'amma-kBauTa
2) Bera-uacTuisl 4) HeitTpona
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A19. Ilpu geneHum AApa IUIYTOHHA o0OpasyeTcs [Ba OCKOJIKa, YyAeJbHadA
SHEpPrus CBsI3W NPOTOHOB M HEHUTPOHOB B KajKJOM K3 OCKOJIKOB slpa
OKassIBaeTca 0oJibllle, YeM yAeJbHas 3HEPrus CBA3M HYKJIOHOB B AApe
NJIYTOHUA. BhlgensieTcsa MM HOTJIOUIAETCS dHEPrus HPH JejleHuH sAapa
mIyToHnsa?

1) Brigenserca

2) Ilornomaercsa

3) He na3meHdAeTcs

4) B 0ZHOM OCKOJIKE BBIAEJNSETCS, B APYIOM HOIJIOILAETCHA

A20. MoryT Ju JUH3EI AABaTh AeHCTBUTEIbHBIE N300paAKEeHNs IIPEeIMETOB?

1) MoryT TOJbKO cobHpaione JIHH3HI

2) MoryT TOJIBKO paccenBalOlIne JINH3bI

3) Moryt cobuparmue U paccenBalomye JUH3bI

4) Huxakue JUH3HI HE MOT'YT JaBaTh ACMCTBUTEIbHEIE U300pasKeHUA

A21. Upeanbuas Tennosas mamuHa ¢ KIIIT 40% 3a nuka paGoThl moaydaer
or HarpeBaTeast 100 I)x. Kaxkyio mosesHy paboTy MalimHa COBepIIa-
€T 3a IUKJI?

1) 40 Tx
2) 60 Ix
3) 100 I«
4) 160 mx

Yactb 2

OTBeTOM K 3agaHuMsaM 3TOW 4YacTu (B1-B4) asnseTtcs nocnenoBaTtebHOCTb
undp. Bnnwnte oTeeTbl CHavana B TEKCT paboThl, a 3aTeEM NepeHecuTe ux B 6naHk
oteeToB N2 1 cnpaBa OT HOMEpa COOTBETCTBYIOWEro 3a4aHns, Ha4YMHaa ¢ NepBoWn
Knetouku, 6e3 npobenos 1 kakux-Ambo AononHUTENbHbIX cUMBONOB. Kaxayio undpy
nUKTE B OTAENBHONM KJIETOYKE B COOTBETCTBUM C NpuBeAEHHbIMUK B OnaHke ob6pas-
uamu,

Bl. DBpycok aBu:KeTcA PABHOMEPHO II0 MOPM3OHTAJLHOI IIOBEPXHOCTH. YC-
TaHOBUTE IJIA CHJIBl TPEHHUA COOTBETCTBHE MEXKJY IlapaMeTpaMH CHJIbI,
NepeYncJIeHHBIMIA B II€PBOM CTOJOIE TaGAUIBI ¥ CBOMCTBAMH BEKTOpa
CHJIBL:

1) BepTHKaJIBHO BHU3

2) TpOTHB HAIIPAaBJIEHUA BEKTOPAa CKOPOCTH

3) BepTHKAJIBHO BBEPX

4) oOpaTHO IPOIOPIIMOHAJEH IIIOIIAAN IOBEPXHOCTH OPyCKa
5) nponopumoHasieH cujie HOPMAJLHOIO JaBJICHUA

6) oOpaTHO IPOMOPIMOHAJIEH CHUJIe HOPMAJILHOTO JaBJIEHUs
7) nmpomopInuoHAaJIeH IJIOLIaAN MOBEPXHOCTH GPYCKa

8) He 3aBHCUT OT ILIOIIAAU IOBEPXHOCTH GPyCKa

Sanumure B Tabauny BbIOpaHHBIE UUDPBI LA KaKIol (GU3UYECKOH
BequuuHBI. 1ludper B 0TBETE MOT'YT MOBTOPATHCS.

Hanpasnenune BexkTopa

Moaysb BeKTOpa
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Ilpu ocsellleHMH MeTAJJINYECKOH IIACTHHBI CBETOM [IJHUHOM BOJIHBI A
HabaomaeTca ssieHue GoTosIeKTpruUecKoro 3ddeKTa. YCTaHOBATE CO-
OTBETCTBHE MeXJy (U3MUYECKHMM BeJIUUYMHAMH, XapaKTepHU3yOI[MMH
npouecc GorosadderTa, nepeuncaeHHLIMHE B IIepPBOM CToJIOLle, ¥ UX H3-
MEHEeHMSAMH BO BTOPOM CTOJIOIle IIPH YMEHBIIEHHMHM B 2 pasa IJUHBI
BOJIHBI MAJAIOIIEro Ha ILIACTHHY CBeTa.

PHU3SNYECKHUE BEJIMYVNHBI NX NSBMEHEHUSA
A) YacToTa CBeTOBOI BOJHBI 1) OcraeTrcs HeH3MeHHOMH
B) Dueprusa dorouna 2) YBeauuuBaeTcs B 2 pasa
B) Pa6Gora BmIXOzA 3) VYwmennlnaercda B 2 pasa
I') MakcumaapHas KMHETHYECKAsd 4) YBenuumuBaercs Oojiee 4eM B
sHepruA (POTOIJIEKTPOHA 2 pasa
5) ¥YBemuuuBaeTcsi MeHee 4eM B
2 pasa
A B B r

YcTaHoBHTE COOTBETCTBUME MEKIY (PU3MUYeCKMMU BeJIUYWHAMH, XapakK-
TepU3YIOMMHU H300apHLIM IIpOIleCC HATPeBaHUSA BO3AyXa, Iepeduc-
JIEHHBIMHM B IIEPBOM CTOJIOIlE, M UX M3MEHEHUAMH BO BTOPOM CcTOJbLe.

PU3NYECKHUE BEJINYUNHDBI X USMEHEHUA
A) JlaBienue 1) VBenuueHue

B) O6bem 2) VYwmeHbllIeHUE

B) Temmeparypa 3) HewusmeHnHoCTH

I') BuyrpeHHsasa sHeprusa

A b B r

Banumure B TaGAMIy BhIOpaHHBIE IHUMPHI AMA KaxJ0W (PU3HIECKOR
BeJuYnHbl. [[u(pPHl MOTYT IIOBTOPATHCA.

K MCTOYHHMKY IIOCTOAHHOTO TOKA OBLIM MOAKJIIOUEHBI MOCJIEeAOBATEILHO
3JIeKTpUYecKasa JaMIla HAKaJMBaHUSA U IOJYNPOBOAHUKOBBIN TepMope-
sucTop. YTo mpousoiier C JJMEeKTPUUYECKHM CONPOTHBJIEHHEM HUTU
JaMIbl M C 3JeKTPUUYECKHM COIIPOTHBJIEHUEM IIOJYIPOBOLHHKOBOTO
TepMOPEe3UCTOPa NMPY YMEHbIIIEHNUH CHUJIBI TOKa B Lenu?

IIna xaJoi BeJWUYMUHBI ONpefe]UTe COOTBETCTBYIOIIWN XapaKTep u3-
MEHEeHUA:

1) yBesnueHue

2) yMeHbIIeHUe

3) HEeM3MEHHOCTbH

BanuuinTe B _TaGAUIly BbIOpaHHbIE ITUMDPBI AIA Kamaod (HUINUECKON
BesuunHbl. Iudpbl MOTYT IOBTOPATHCA.

AJIeKTpUYEeCcCKoe DJIeKTPUYECKOe COITPOTHUBJICHUE
COIIPOTUBJIEHNE HUTHU MMOJIYyIPOBOAHUKOBOTO
JIaMIIbI TEepMOPE3UCTOPA
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Yactb 3

3apaHuns TpeTben yacTn npeacTaBnsaioT coboit 3apayn. PekomeHgyetca npo-
BECTU UX NPEeABaAPUTENbHOE PELLEHE Ha YepPHOBUKE.

Mpu BbINONHEHUN 3apaHui (A22-A25) B 6GnaHke oTeeToB N2 1 noa HOMepPOMm
BbIMOMIHAEMOr0 BaMu 3a4,aH1US NOCTaBbTE 3HAK «X» B KNETOYKEe, HOMEpP KOTOPON COo-
OTBETCTBYET HOMEPY BbIOpPaHHOro BaMu oTBETA.

A22. Ha pucyHke IpeAcTaB/ieHO, KaK H3MepsaJaach AJHHA TaJbBaHUIECKOTO
3JIeMEeHTa C IOMOIIbI0 M3MEPUTENbHON JuHelKNn. C yuéToM BHIABJIEH-
HOH IIOIPELIHOCTH YeMy paBHA MJIMHA rajbBaHUYECKOTO 3JjieMeHTa?

AXorcy

1) 42 mm 3) 38 MM
2) 40 MM 4) 34 Mmm

A23. B Tabauile mnpeicTaBjeHA 3aBUCHMMOCTDL MOJYJS U CKOPOCTH JBHKEHUSA
aBTOMOOMJIA OT BPEMEHH t:

t, c 0 1 2 4 6
v, M/c 0 2 2 6 0

Onpenennre NyTh, NPOHAEHHBIA aBTOMOGMIEM B MHTEPBAJE OT MOMEH-
Ta BpemeHH: ( ¢ 10 MOMeHTA BpemeHH 6 c.

1) 6 M 3N17m
2) 15 m 4) 23 M

A24. Ha pucyHke ImpuBeJeHa CXeMa Macc-CIeKTPOMETPA U MOKA3aHbl TPaeK-
TOpUM HOHOB. VI3 mepedyuCIeHHBIX HUMKE YCJOBUH BLIOEpHUTE HEo0XO-
AUMBIE [IJIs M3MEPEHUs MacChl IIPOTOHA.

X X X X X X X

1. MarHuTtHOe mojie JOJI’KHO ObITh OAHOPOAHLIM C U3BECTHOM HMHAYK-
e B.

2. MonxHO OBITH M3BECTHO 3HAUYEHHE CKOPOCTH U, MHEPHeHAUKYJIAD-
HOU BEKTOPY MHAYKIIUH,

3. Heo6xomuMo M3MepUTH PafUyC OKPYKHOCTH, IO KOTOPOHM IIPOTOH

JIBUIKETCS.
1) Bce tpu yciaosus 3) TonsKo BTOPOE U TpeThe
2) ToabKo mepBoe U TpeThe 4) TonbKO epBOe U BTOPOE
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A25. N300pask€HHBIE Ha pPHCYHKe JHUQPT € [acCa)XUpoM TIpPHU YCJIOBHUHU

B < 1P = B

1) aBuKeTcsa ¢ ycKopeHueM a < g, HaANpas-
JIEHHBIM BHU3

2) gBuKeTCA C YCKOPEHHEeM a = g, HaIpas-
JIEHHBIM BHH3

3) ABMIKETCA C YCKOpEeHMEM, HaIpaBJeH-
HBIM BBEPX

4) HemOABUIKEH WJIM JBUXKETCS PABHOMEPHO

He 3abynbTe nepeHecTy Bce oTBeThl B 6naHk otseTos N2 1.

MNpwn odopmneHun peweHus B 6naHke oTeeTos N2 2 3anuwnTe cHavana HoMep 3a-
Aanuna (C1, C2 n 1.4.), a 3aTem pelueHle CoOTBEeTCTBYIOwWEen 3ana4n. OTeEThI 3anun-
CblBanTe 4ETKO U pasbopuuneo.

MNonHoe peweHue 3apa4 C1-C6 Heobxoanmo 3anucarts B 6naHke otsetos N2 2.

C1.

B skcnepuMeHTe yCTaHOBJIEHO, UTO IIPU TEMIIEpAType BO3AyXa B KOM-
HaTe 21 °C Ha CTeHKe CTaKaHa C XOJIOAHOI BOAOI HAUYMHAETCHA KOHIAEH-
canudA IIapoB BOJALI M3 BO3AyXa, €CJ¥ CHU3HUTh TEMIIepaTypy CTaKaHa
mo 7 °C. Ilo peayabTaTaM STUX SKCIEPUMEHTOB OIpeNeJuTe OTHOCH-
TEJILHYIO BJIAKHOCTL BOs3Ayxa. A pelleHus 3aJayd BOCIIOJL3yHTeCh
tabnuneii. I[Ipu mNDOHM)KEHMM TeMIepaTypel BO3AyXa B KOMHAaTe
KOHJEHCAllMA MapoB BOALI M3 BO3AyXa HAUMHAETCHA IIPU TOU »Ke TeMIle-
patype crakaHa 7 °C. M3MmeHujgach JM OTHOCHUTEJbHAS BJIAYKHOCTbH
Bosayxa?

JdaBaeHue U NJIOTHOCTh HACBHIIEHHOrO BOJASHOrO mapa
IpU Pa3JUYHON TeMIepaTtype

t, °C 7 9 11 12 13 14 15 16
p,rIla | 10 11 13 14 15 16 17 18
p, /M | 7,7 | 88 | 10,0 | 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200
p, /M | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5

KOHbI 1 POPMYSIbI, NPUMEHEHNE KOTOPbLIX HEOBX0AUMO N OOCTATONYHO ANS PELEHNS
3a/a4m, a Takke matemartudeckme npeobpasosaHma, PacyéTbl C YUCNEHHLIM OTBE-
TOM ¥ IPY HEOBXOANMOCTN PUCYHOK, NOSICHAIOLLUIA peLLeHue.

MonHoe npaBunbHOE pelueHue kaxaon n3 saaad C2-C6 pnonxHo BknoYaTb 3a-

C2.

B arrpakinuone uesoBeK ABMIKETCSA HA TeJIeyKKe IO PeIbCaM M COBEp-
IIAeT «MEPTBYIO IIETJI0» B BEPTHKAJBHOI miaockocTu. C KaKoi CKOpO-
CTBIO JOJKHA JBHUTAaThCA TEJIEKKA B BepXHeil TOUYKe KPYyroBoil Tpaek-
Topuu paguycom 4,9 M, uToOGBI B 3TOH TOUKE CHJIA JAaBJIEHHA UdeJIOBEKa
Ha cugeHue TeaexXKu O6biia paBHa 0 H? YckopeHue cBoGOAHOrO maje-
HUA OIPUHATH paBHBIM 10 M/c?.
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C3.

C4.

C5.

Cé.

p, Kl'[a*

Ha pguarpamme (cM. DHCYHOK) Impez- 30 2 3

CTaBJeHhI U3MEHEeHHUs IaBJIeHUA U 00b- !
eMa HJeaJLHOr0 OJHOATOMHOIO Trasa. 20 | A i
Kakoe KoaMuyecTBO TeMmJIOTHI ObIJIO IO- !
JIy4eHO HMJIM OTJAHO ra3oM IIpU Iepexo- 10 b———41 i
he u3 cocToaHusA 1 B cocroauue 3? 1
|

1 1 » .

0 1 2 3V

IIpr KOPOTKOM 3aMBIKAHHM KJIeMM aKKyMyJIATOpPa CUJja TOKA B dJIeK-
TpuuecKoil 1enu paBHa 24 A. Ilpn mojgkiaoueHHMH K KJjeMMaM aKKY-
MYJATOPA 3JEKTPHYECKOH JIAaMIIBI C 3JIEKTPHYECKHM COIPOTUBJIEHUEM
HutH 23 OM cuja TOKa B dJeKTpudecKoil memnu paBHa 1 A. Ilo atum
pesyiabTaTaM usMepeHuil ompeznenute 3C u BHYyTpeHHee COIIPOTUBJIE-
HHE aKKyMYJSaTopa.

Yesi0BEK YMTaeT KHUTY, Oep:ka ee Ha paccrogaHuu 50 cMm or riaas. Ecam
3TO AJI HEro pacCTOAHNEe HAWJYYIIEro BHAEHHS, TO KaKOH OmTHUde-
CKO# CHJIBI OUKH MO3BOJIAAT €My UYNTATh KHUT'Y Ha pacCTOAHHH 25 cM?

Hcnonp3ysa Tabauibl B Hauaje W TAOJAMIY MAcC aTOMHBLIX fAJep, BBI-
YHCJUTE IHEPTHI0, OCBOOOXKIAIONIYIOCA NPHU OCYILUECTBJIEHUH ANEPHOM

peakmuu 55Al+ 3He — S0P + (n.

Maccsl aTOMHBIX Axep

Aromnsni | Haseranne | CumBoa
Macca aToMHOro Aapa H30ToI1na
HOMEDp 3JIEMEHTa |(H30ToIla
1 BOZODOX H 1,6726-10%" xr | 1,00727 a.e.m.
1 BOZOPOA ’H 3,3437-10 %" kr | 2,01355 a.e.m.
1 sogopoa | 3H 5,0075-10%" xr | 3,01550 a.e.m.
2 resuit SHe 5,0066-10"%" xr | 3,01493 a.e.m.
2 resuit 3He 6,6449-10%" kr | 4,00151 a.e.m.
13 |amommumit| 35Al | 44,7937-10%" kr | 26,97441 a.e.m.
15 docdop 18p | 49,7683-102" kr | 29,97008 a.e.m.
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BAPUAHT 3

Yactb 1

Mpw BbiNnONHEHMW 3ananunini yactn 1 B 6nanke oteseTtoB N2 1 nog HOMEPOM Bbi-
NOSIHAEMOro BamMu 3aganma (A1-A21) NOCTaBbTE 3HAK «x» B KNETOYKE, HOMEP KOTO-
pOoK COOTBETCTBYET HOMEpPY BbIBpaHHOIro BaMn OTBETA.

Al. Ha pucyurke mnpexacrasjeH rpaduK 3aBHCHMOCTH MOAYJA U CKODPOCTU
Tega oT Bpemenu t. Kakoil myTs OBLI NIpOIAEH TeJOM 3a BTOPYIO ce-

KYHAY?
v, m/c
6 ____________
5k | |
oL .
i | |
2 —— | |
1+ I I | |
I | | |
I 1 I 1 J;’
1 2 3 4 5 6 7 tc
1) Om 3)2m
2) 1m 4) 3 ™m

A2. Ilnosen miasiBeT Mo TeueHuio peku. Ompenennre CKOPOCTH NJIOBIIA OT-
HOCUTENbHO Oepera, ecjiuM CKOPOCThH ILJIOBLIA OTHOCHUTEJBLHO BOJBI
0,4 m/c, a ckopocTh TeueHusa pexu 0,3 m/c.
1) 0,1 m/c
2) 0,25 m/c
3) 0,5 m/c
4) 0,7 m/c

A3. Mereopur Maccoil 1 Kr npubanKaerca K IOBEPXHOCTH 3eMJIH CO CKO-
pocThio 100 M/c. Yroam Me)xkay HampaBJIeHVNEM ero CKOPOCTU KU BepTHU-
Kajgplo K nosepxHoctd 3emuau paBeH 60°. Yemy paBeH MOAYJb CHJBI
THAMKECTH, JeHCTBYIOIel Ha MeTeopuT?

1) =10 H
2) =8,66 H
3) *5 H

4) 1 H

[ a3 TEa]

I

Q

A4, UYenoek wMaccoii 50 Kr mpbiraeT u3 HEMOABUIKHOHN JIOJKU MAaccoii
100 kr Ha Geper ¢ ropuM3OHTAJbHOM CKOPOCTHIO 3 M/C OTHOCHUTEJBHO
goaxku. Ecau compoTuBJieHHE BOABI JBUMKEHUIO JIOAKH INPeHeOpexumo
MaJo, TO JIOAKA IIOCJIe IPbIKKA YeJOBEeKa ABHIKETCA OTHOCHUTENILHO
3eMJII CO CKOPOCTBIO
1) 3 m/c
2) 2wm/c
3) 1,5 m/c
4) 1 m/c
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A5.

A6.

AT7.

AS8.

Ha pucyHKe mokasaH rpys, MOABELIEHHBI Ha HUTH M COBEPINAIONIMI
cBOOOZHBIE KOJeOaHMA KaK MAATHHK. B KakKuxX IOpeaejgax IIPH 3TUX
KOJIe6aHUAX I'Py3a U3MEHSETCs ero NoTeHuuasjgbHad 9Heprua?

Ilonnas MexaHWYecKasl JHEPrus rpysa B MOMEHT MaKCHMaJbLHOIO OT-
KJIOHEHHs OT IOJIOKeHUA paBHOBecus paBHa 10 Ix.
1141111

mg

1) ITorenuuannHasa sHeprus He usMeHsercsa u pasHa 10 Ik
2) IToreHmuaanrHasA dHEPrus He U3MeHsieTCA U paBHa 5 [k
3) INorenuuannHasa sHeprusa uamensercs ot 0 go 10 [k

4) IToreHuunanbHasa 3Heprusa usmensercsa oT 0 go 5 Ik

IIpu npoTexaHuWM IIEePEeMEHHOrO0 TOKa B IIEIH, COZEpIKallled KaTYIIKY,
Hanps’KeHUe Ha KaTyIlIKe U3MEHSETCA II0 3aKOHY

u=U, cos(mt + g)

®azoit KosieOaHNiA B 3TOM BBIDAXKEHUH SABJIACTCS
s
1) cos[mt + E] 3) ot

1

T
2 t+— 4
) ® 2 )

B KaKOM COCTOSHHMHK BeIllleCTBa BO3MOXKHO ABJeHHe auddysun?

1) Toapko B razoo6pasHOM

2) ToapKo B XKUIKOM

3) Toabko B TBEpAOM

4) B rasoof6pasHoM, KUIKOM, TBEPAOM

NneasbHbIil ra3 cHavYaJa OXJAKAAJICA IPH IIOCTOSHHOM JaBJIE€HUH, IIO-
TOM €ro JAaBJjieHUEe YBeJVUYUBAJIOCH IIPDU IIOCTOSHHOM OOBEMe, 3aTeM
[IPU IIOCTOAHHOHN TeMIlepaType JaBjieHNE ras3a YMEHBIIUJIOCHh SO IEepPBO-
HayaJbHOro 3HaueHusA. Kakoil M3 rpadukoB B KOODAMHATHBIX OCAX
p—T Ha pUCYHKe COOTBETCTBYET 3TMM MU3MEHEHHUAM COCTOAHUA rasa?

D p p 14
1)‘[7 2)’1/_3) 4) il
0 T 0 T 0 T
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A9,

A10.

All.

Al12.

Al3.

Al4.

B pesyibTaTe HarpeBaHUS HAEANbHOTO rasa CPeNHASA KHHETHUYECKAs
9HEePrus TeIIOBOro ABMIKEHHS €ero MOJIEKYJ yBejauumiach B 4 pasa.
IIpu sTom abcourroTHasi TeMIlepaTypa rasa

1) yBenmumnace B 4 pasa
2) yBesmumJach B 2 pasa
3) ymenbummiachk B 4 pasa
4) yBesnunjachk B 16 pas

WUpeansupiii raz moayuusa xKoauuecTBo TeiwioTel 100 )k u mpu sTom
BHYTPEHHAS sHeprusa rasa ymeHbmmiaack Ha 100 I»x. PabGora, cosep-
LIeHHAA ra3oM, paBHA

1) 100 Ix 3) —200 Ix

2) 200 Ox 4) 0 Ox

Kanus, nMeroiiasa mojoXuUTeJbHBIH 3apsn +e, IPU OCBELIeHUH IIOTe-
pssia oquH 3JeKTpoH. Kakum cran 3apag Kanau?

1) 0 3) +2e
2) —2e 4) te

Ilnockuii KoHgeHCATOpP 3apAJNJIHM M OTKJIIOUWJIM OT HCTOYHMKA TOKAa.
Kax nsmenurca sHeprus 3JeKTPHUYECKOr0O MOJA BHYTPH KOHJAEHCATODA,
€CJIM YBEeJUYUTh B 2 pasa pacCTOSHHME MeXXAYy OOKJIafKaMu KOHAeHca-
Topa?

1) Vsenuuurcs B 2 pasa 3) YMmenupwuTca B 2 pasa
2) ¥VBequuurca B 4 pasa 4) YmeubuinTcd B 4 pasa

IIpu cuse Toka B npoBoguuke 20 A Ha y4yacTOK IPsAMOTO NPOBOAHUKA
aauHOoi 50 ¢M B OZHOPOJHOM MAarHWTHOM IIOJie AeiicTByeT cuya AMire-
pa 12 H. BexTop MHAYKIIMY MarHuTHOI'O MOJIA HAIIPaBJIEH IIOJ YyrJjioM
37° k nmpoBogHuKy (sin37° =~ 0,6, cos37° ~ 0,8). 3HaueHue MoAyJIsd
WHIYKIAYM MAarHUTHOTO IIOJI B 9TOM CJyduae PaBHO

1) 2 Tn 3) 0,02 Tx
2) 1,5 Tt 4) 0,015 Tx

Ecau, npy NMOAKIIOYEHUU HEU3BECTHOTO LAk
2JIEMEHTAa SJEeKTPUYECKON Lieny K BBIXO-
Iy reHepaTopa IepeMEHHOI'0 TOKa C U3-
MEHSEeMOM 4YacTOTOM TapMOHHUYECKHX
KoJieGaHMi IIp1U HEM3MEHHOM aMILJIUTYe
KOJe0aHuil HamnpsyKeHus, oOHapy)KeHa
3aBHCUMOCTh AaMILIUTYALI KoJiebaHUN
CWJIBI TOK& OT 4YacTOThI, HpeJCTaBJEeH-
Had Ha PUCYHKE, TO 9TOT 3JIEMEHT dJIeK- v. T
TPUUECKOH 11eTTU ABJIAETCH

1) aKTHBHBIM COINPOTUBJIEHUEM

2) KOHIEHCATOPOM

3) KaryIukou

4) mocienoBaTeNbHO COEAVMHEHHBIMYM KOHJEHCATOPOM M KaTyILIKOH!
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A15. CBeTr OT ABYX TOYEUYHBIX KOT€PEHTHBIX MOHOXPOMATHYECKUX HWCTOYHHU-

3
KOB IPUXOAMUT B TOYKY 1 aKpaHa ¢ pasHOCThIO has A = Ek , B TOUKy 2

3KpaHa ¢ pasHocThiO has A=A. OguHaKoBa JII B 3THX TOYKAX OCBe-
LI[EHHOCTh M €CJH He OJHHAKOBa, TO B Kakoil Touke 6GoJsbime? Paccros-
HHE OT UCTOYHHMKOB CBETA JO 3KPaHa 3HAYHTEJBHHO OOJIbIE AJHHEI BOJI-
HBI.

1) OguuHakoBa u OTJIMYHA OT HYJIA
2) OxuHAKOBa M paBHA HYJIIO

3) He ogumaxosa, 6oJbliiie B TOuke 1
4) He ognHakoBa, 60Jbille B TOUKe 2

A16. TexHosOorusa <«IIPOCBETJIEHUA» OOBEKTHMBOB OITUUYECKHX CHCTEM OCHO-
BaHA HA WMCIIOJL30BAHUY SBJICHUS

1) zudpakuuu 3) mucnepcuu
2) unTepdepeHIMU 4) nonsapusanuu

A17. Heszaps:xkeHHadA M30JUPOBAHHAA OT APYTHX TeJ MeTaJAuYecKad ILIa-
CTUHa OCBeIlaeTcsi yJabTpaduosIeTOBHIM CBeTOM. 3apsal KaKoro 3HaKa
OyaeT UMeTh 3Ta IJACTHHA B pedyJbTaTte ¢doroadderTa?

1) ITonoxuTeabHbIH

2) OrpunarejbHBIN

3) IlnacruHa ocTaHeTCs HeNTPAJIbHOIL

4) 3Hak 3apsAjga 3aBUCUT OT BPEMEHHU OCBEIleHUsA

A18. B xakoM u3 mepeuHCIE€HHBIX HUKe NMPHUOOPOB AJsS PErucCTpanuu Anep-
HBIX M3JIyYEeHUH IPOXOKJAeHNe OGBICTPOH 3apAMKEHHOH YaCTHILI BbIZHI-
BaeT MOABJIEHHE MMNYJIbCA 3JEKTPUYECKOrO TOKA B rase?

1) B cueruuxe Ieiirepa

2) B xamepe Buascona

3) B dorosmynncuu

4) B CHUMHTHIIAIHOHHOM CUETUYNKE

A19. B nauanbsHBIiI MOMeHT BpeMeHH Obl10 1000 aTOMHBIX AZep M30TONA C
nepuoioM mnosgypacnaza 5 MuHyT. CKOJBKO fAep 3TOro M30TOIA OCTa-
HeTcs HepacnaBmumucda yepes 10 muayTt?

1) 0 3) IIpumepuo 250
2) Touno 250 4) IIpumepuo 750

A20. Ha ceTuaTke riasa uzobpa’xeHHe IpeMeTOB [OJy4aeTcs

1) yBenuYeHHBIM MPAMEBIM
2) yBeJIMYEHHEIM IEPEBEPHYTHIM
3) yMeHbIIEHHBIM NPAMBIM
4) yMeHbIIEHHBIM II€PEBEPHYTHIM

A21. Npeanbras TennoBaa MamuHa ¢ KITI 20% 3a nuka paGoTel oTaaeT
xomoaunbHuKy 80 x. Kakyio mosesHyro paGory MalllMHA COBEpIIAeT

3a MUKJI?
1) 100 mx 3) 20 Ix
2) 64 Ix 4) 16 I«
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YacTtb 2

OTBeTOM K 3agaHusam 9Ton vactn (B1-B4) asnsertcsa nocnemoBaTenbHOCTb
umdp. Bnnwute oTBeThl cHayana B TekcT paboThl, a 3aTemM nepeHecuTe nx B 6naHk
oTteeToB N2 1 cnpaea OT HOMeEpa COOTBETCTBYIOWErO 3a4aHug, HaYMHas ¢ nepsBon
KNeTouku, 6e3 npobenos n kakmx-nmbo Ao0NOAHUTENbHBLIX CUMBONOB. Kaxaylo undpy
NUWNTE B OTAENBbHON KNEeToYke B COOTBETCTBUMN C NpuBeaéHHbIMU B BnaHke obpas-
uamu,

Bl. MHckyccTBeHHBIN CIYTHHK IBH)KETCA IIO JJIIHIITHYECKOl opbuTe BO-
Kpyr 3emian. VI3MeHAIOTCS JIM IIepedyHCJIeHHbLIE B IEPBOM CTOJIOIE Tab-
Junel GuUsMYecKHe BEJWYUHBI BO BpeMA NPUOIHIKEHUA CIYTHUKA K
3emJie U €CJIM U3MEHSIOTCSA, TO KaK?

JJid xakaoil BeJIWYHHBI ONpeneINTe COOTBETCTBYIOUIHII XapaKTep Hu3-
MeHEeHUA:

1) He mamenserca

2) TOJBKO YBeJIMYUBAETCA MO MOAYJIIO

3) TOJILKO YMEHBIIAETCA II0 MOAYJIIO

4) yBeJMUHBAETCA MO MOAYJIIO U U3MEHSAETCSA II0 HaIlPaBJEHHIO

5) yMeHbIlIaeTcA IO MOAYJI0 M U3MEHAETCS N0 HaIIpaBJIEHUIO

6) yBesimuuBaercA MO MOAYJIIO, He U3MEHSETCA II0 HAITPABJIEHUIO

7) yMeHbllIaeTcs O MOAYJIIO, He U3MEHAETCA M0 HalpaBJIeHUIO
3anuinuTte B TAOMHMIY BbIOpaHHBIe ITUQPH AJMA KajKIOH (hHU3UIECKOi
BeJUYUHBI. IldPHI B OTBETE MOT'YT IIOBTOPATHCA.

CropocTs

Yckopenue

Kuneruueckasa JHeprusa

IlorenunanbHasa sHeprus

ITonnaa mMexanudecKas JHEPrus

B2. VcrasoBuTe COOTBETCTBUE MEXKAY OIMNCAHMEM JOeHCTBUII udesiOBeKa B
nmepBoM CToJ0IEe TaOJauIbl ¥ HA3BAHUAMH 39THX AEWCTBHII BO BTOPOM
croJb1re.

IEVICTBUS YEJIOBEKA HABBAHUE IEVMCTBUA
A) B neTHuil 1eHb 4YeJ0BEK yBHUAEN, KaKk B 1) OKCIEepUMEHT
BO3IyXe MapuT OTHUIlA Ha pacupasieH- 2) HaGmiogenue
HBIX KPBLIbAX 3) T'mmoresa
B) Om nmoaymaj, yTo, BOBMOYKHO, NTHUIIA He
nagaer 0e3 B3MAax0B KPBLIbEB IIOTOMY,
YTO HArpeThii BO3AYX IIOZHUMAETCA OT
3eMJIM BBEpX U MOAJep’KUBaeT ee
B) YesoBek copBaj OgyBaHUYHMK, AYHYJ Ha
HEro W CTajJl CMOTPeTh 3a INOJEeTOM ce-
MAH OAYBAHYMKA C IYIINCTHIMH Bep-
XYIIKaMM, OOAOOHBIMH MAaJeHbKUM
nmapammoTHUKaM, YTOOBI IIPOBEPUTHL CBOE
NpPeIoJIOsKeHue

A b B
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B4.

YcTaHOBUTE COOTBETCTBUE MEKAY (PU3MUYECKHMMH BeJIMYNHAMU, XapakK-
TEepUIYIOIMMH H30XOPHBIN IIPOIlECC OXJAXIAECHHUA BO3AYyXa, MEepPeduc-
JIEHHBIMM B IIEPBOM CTOJIOIE, 1 UX U3MEHEHUSAMHU BO BTOPOM CTOJOIe.

PHU3NYECKHUE BEJIMYUHBI X USMEHEHNA
A) OasneHue 1) VYBenuuenwue
B) O6Bem 2) VwmeHblleHUE
B) Temnepatypa 3) HeusmeHHOCTH
I') BHyTpeHHsA sHEpPrud

A b B r

Sanumure B Tabauny BbIGpaHHBIEe MUMPHLI AJA KaXION (PU3HYECKOi
BeanuuHbl, [{udpsl MOTyT NOBTOPATHCH.

K ranpBanmyeckoMy 3JiIeMEHTY OBLIa IOAKJIIOUEHA JJEeKTpHYecKas
Jamna. YTo npoms3oHgeT ¢ CHJION TOKA B IelM, HANPAKEHUEM Ha JaM-
Te ¥ MOLIHOCTHIO TOKA IIPHU MOAKJIIOYEHHMM IIOCJIeZOBATEJIBHO C IIEPBBIM
rajJjbBaAHNYECKHUM 3JI€EMEHTOM BTOPOTO TAKOI'O 2Ke dJeMeHTa?

J1a ka0l BeJMYUHBI ONpPEJEJUTE COOTBETCTBYIOIMI XapakTep HU3-
MeHEeHUS:

1) yBeauuenme 2) ymMeHbIeHHE 3) HeNM3MEeHHOCTb

3anumuTe B _Tabauuy BHIOpPaHHBIE LUMPHI AJA KaXKA0M (U3HYECKOH
BesMYMHEL. 1{udpel MOryT NOBTOPATHCS.

Cuia Toka Hanpsxenune Momu=ocTh

Yactb 3

3anaHna TpeTben 4acTu npeacTasnsioT coboit 3apaun. Pexkomedayetcs

npoBeCTU nx npeasaputenbHoe peleHne Ha YepHOBUKe.

MNpw BuinonHennn 3apaHuii (A22-A25) B GnaHke oteeToB N2 1 noa HoMepom

BbINO/IHAEMOro BaMu 3aaHNA NOCTaBbTE 3HAK «X» B KNETOYKE, HOMEP KOTOPOA CO-
oTBEeTCTBYET HOMEpy Bbl6paHHOI'0 BaMu oTeeTa.

A22.

A23.

IIpu u3mepeHun AIuHBI GPYyCKa MOJY4YEHO 3HAUYEeHHE AJHHBLI 5 cM, rpa-
HHUIIA OTHOCHUTEJBHOH MOrpelHOoCTH u3MepeHuii pasHa 2% . Yemy pas-
Ha rpaHUIa abCoMIOTHOH NMOrPelIHOCTH 3TOr0 M3MepeHus?

1) 0,04 cm 3) 0,1 em

2) 0,4 cm 4) 1 cM

B rabaune npejcraBiieHa 3aBUCHMMOCTb MOZYJIS U CKOPOCTH JBHKEHHSA
TeJa OT BpeMeHH {:

t, C 0 2 3 4 5

v, M/c 0 10 10 0 0

Haiigure nyTh, mpoiifeHHBIN TeJOM 3a BpeMA OT MOMeHTa BpemeHH 0 ¢
IO MOMEHTa BpEMeHH 3 C.

1) 10 m 3) 20 m
2) 156 m 4) 25 m

31




A24. Ha pucyske moxaszaHa CXeMa OIBITA 10 pa3feIeHHI0 M30TOIOB C Mac-
camu M,, M, u Mgs. HoHbl, npoJjieTeBlINe uYepe3 auadparmy 2, mof

IeHCTBUEM IIOIIEPEUYHOr0 MarHUTHOTO IIOJS ¢ MHAYKIMeH B IBHKyTCA
IO MOJYOKPYKHOCTAM U MOIagaloT Ha doromaacTHHKY. OT Kakoi ¢u-
3UYECKOH BeJHUYMHBLI 3aBHCHUT PA3JIUYHOE MECTONOJIOXKEeHNHe MOHOB pas-

HBIX HM30TOIIOB Ha (po'ronnac'rnne?
X X X X X X X

1) Ot BeanuuHBI 3apsaga MOHAa

2) Or BeMUYKWHELI CKOPOCTH HMOHA

2) Ot moayasa MHAYKIHUH MarHUTHOTO NOJIA
4) Ot macchl MOHA

A25. N300paxéHubIli Ha pHCYHKe JUGT ¢ [acca’kupoM IIPU YCJIOBHUU
[Fr| > |P| = |F,

np

1) mBuskercsa ¢ ycKopeHueM a < g, HalIpaBJe€HHBIM BHH3
2) ABUIKETCA C YCKOPEeHWEM a = &, HalpaBJIEHHbIM BHU3
3) IBUMKETCA C YCKOPEeHNEM, HalPaBJIE€HHBIM BBEDPX

4) HemoaBMIKEH

He 3a6yabTe nepeHecTu Bce 0TBeThI B 61aHk oTBeToB N2 1.

MNonHoe peweHve 3aaa4 C1-C6 Heobxoanmo 3anucatb B 6naHke oTeeTos N2 2.
Mpu odbopMneHnn peweHus B 6naxke oteetos N2 2 3anuuwmnte cHadana HoMep 3a-
naHus (C1, C2 1 1.4.), a 3aTeM pelLeHne COOTBETCTBYIOWeR 3agaun. OTBeThl 3anu-
chbiBaiTe 4YETKO 1 pasbopuveo.

Cl. B skcnepuMeHTe yCTaHOBJIEHO, YTO IIPH TeMIlepaType BO3[yXa B KOMHa-
Te 19 °C Ha CTeHKe CTaKaHa C XOJIOZHOH BOJON HauWHaeTCA KOHJeHca-
IUs AapoB BOABI M3 BO3JyXa, €CJH CHHU3UTh TEeMIepaTypy CTakaHa 10
9 °C. Tlo pesyabTaTaM STHX 3KCIIEPHMEHTOB OIIPENEJINTE OTHOCHUTEJb-
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HYIO BJAYXHOCTHL BO3Ayxa. IInA pelreHusa 3aAayMl BOCIOJIb3yiiTech Tab-
auneii. [ToascHuTe, MoyeMy KOHZEHCAIIMSA IApOB BOALI U3 BO3AyXa MO-
JKeT HauMHaThCA IIPU Pa3JIMYHBIX 3HAUEHUAX TEMIIepaTyphl BO3AyXa.

JlaBiieHHe M IIOTHOCTH HACHIIIEHHOTO BOJIAHOTO Iapa
NpH pa3lIHYHO# TeMnepaTtype

t, °C 7 9 11 12 13 14 15 16
p,rlla | 10 11 13 14 15 16 17 18
p,r/M | 7,7 | 88 | 10,0 | 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200
p,r/m® | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5

KOHbI 1 POPMY”NbI, NPUMEHEHNE KOTOPLIX HEOBX0ANMMO 1 AOCTATOHHO AN PeLleHUs
3apayn, a Takke marematudeckue npeobpasoBaHusa, pacHETbl C YUCIEHHbIM OTBE-
TOM U NpY HEOOBXOANMOCTU PUCYHOK, NOSICHAIOLLIWIA pelueHue.

MonHoe npasunbHOe pelueHne kaxaon ns sagady C2-C6 nonxHo BKloYaTb 3a-

C2.

C3.

C4.

C5.

Ce.

B arrpaknmuoHe uesmoBeK Maccoii 80 Kr ABMMKeTCS -Ha TeJeKKe II0
pejibcaM M COBEPLIAET «MEPTBYIO IETJIO» B BEPTHKAJIBHOMN IJIOCKOCTH.
KakoB pagunyc Kpyrosoii TpaeKkTopuu, ecau npu ckopoctu 10 m/c, Ha-
NpaBJIeHHON BEPTHUKAJbLHO BBEPX, CHJIA HOPMAJBLHOI'O JABJIEHHUS UeJo-
BeKa Ha cHujeHHe TeaexkKu paBHa 1600 H? Yckopenne cBobogHOro ma-
IeHus pasHo 10 m/c?.

, kI
Ha puarpamme (cM. pPHCYHOK) mnpen- p, xllag
CTaBJIeHBI M3MEHEHNUsA NAaBJIEHUS U 00b- 30 1
eMa HAeaJbHOI0 OMZHOATOMHOI'O Trasa.
Kakoe KOJIHYECTBO TEIUIOTH OBLIO IIO- 20 Y
Jy4eHO MJIM OTAAHO ra3oM IpH Iepexo- 0 3 -
e U3 cocTossHuA 1 B cocroauue 3? 2
0 ' >
1 2 3V, M

IIpu KOPOTKOM 3aMEIKAHWHM BHIBOAOB rajIbBAHWUYECKOI'0 3JIEMEHTa CHJIa
TOKa B menu paBHa 2 A. Ilpu moaxioueHHM# K BHIBOJAM rajbBaHHYe-
CKOro 3JIEMEHTA BJEKTPUYECKOH JIaMIbl 3JIEKTPHUYECKMM COMPOTHBJIE-
aueM 3 OM cuia Toka B menu pasHa 0,5 A. Ilo pesyiaeTaTaM 5THX
S9KCIEPHMEHTOB OIpeJeJNTe BHYTPeHHee COIPOTHBJICHHE TajJbBaHHUE-
CKOro 3JIeMEeHTAa.

Hna nabmofeHUs fABIEeHUA WHTEDPDEPEHIMH CBETA MCIOJb3yeTCH TO-
YeYHbI MCTOYHUK CBETa M HeGOJBINOM 5KPAH C ABYMS MAaJLIMH OTBEp-
CTUAMH Yy TJasza Habaogarensa. OmeHHTe MaKCHMAJIbHOE paccTodaHue d
MeXAY MaJbIMH OTBEPCTUAMH B 3KpaHe, MIPM KOTOPOM MOKET HabJIio-
JaThCs sBJIEHWe MHTepdepeHIMH cBeTa. Paspelnaiomnas crocoGHOCTH
riasa pasHa 1', gauHa cBeTOBOM BOJHH 5,8 - 1077 M.

®orokaTox 00Jy4aroT cBeToM ¢ AauHOi BoaHB 300 M. Kpacsas rpa-
HUna QoroadderTa porokaroga 450 um. Beruucanre 3anuparomniee Ha-
npsxenue U MeXay aHOAOM M KaTOAOM.
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BAPUAHT 4

Yactb 1

[Mpwn BbINONHEHMN 3apaHnii yacTn 1 B GnaHke oteetoB N2 1 noa HOMEPOM Bbl-

nonHsaemoro samu 3agaHun (A1-A21) NocTaBbLTE 3HAK «x» B KJIETOYKE, HOMEp KOTO-
pOW COOTBETCTBYET HOMEPY BbIOPAHHOIrO BamMu OTBETA.

Al.

A2,

A3.

A4,

AS5.

Ha pucyske npepcraBieH rpadux
3aBUCHMOCTH MOJYJISI CKOPOCTH U

Tesla oT Bpemenu t. Haiignre 10
nyTh, IPOUIAEHHBIA TeJIOM 3a

BpeMsi oT MoMeHTa Bpemenu O c L

v, M/C

1 >

0 >

JI0 MOMEHTa BpeMeHH 5 C. 12 3 4 5 e
1) 0m 3) 20 M
2) 15 M 4) 30 M

Ilop pmeiictBuem cuabl 8 H Teno maccoit 4 Kr 6yaeT ABUraThCs

1) paBHOMEpPHO CO CKOPOCTHIO 2 M/C

2) paBHOYCKODEHHO ¢ yCKOopeHHeM 2 M/c’
3) paBHOYCKOpEHHO ¢ yckopeHueM 0,5 M/c?
4) paBmHoMepHO co cKopocTrio 0,5 M/c

B nudre, ABuKyIIIMMCA BHU3 ¢ YCKOpPeHNeM 2 M/c, HaXOAUTCA Iacca-
sKup Maccoit 50 Kr. Yemy paBeH MOAYJb CHJBl TAXKECTH, IEHCTBYIO-
mreit Ha maccakupa?

1) OH 3) ~ 500 H

2) ~400 H 4) ~ 600 H

Yesi0BeK MAaccoil m IpsIraeT ¢ TOPU3OHTAJBLHOH CKOPOCTBIO U ¢ Oepera
B HENOJBIKHYIO JIOOKY Maccoii M. Kakum cyMMapHBIM HMIIYJIHCOM
00J1a1aI0T JIOJKA C YEeJOBEKOM, €CJM COMPOTHBJIEHHE BOJbI ABUIKEHUIO
JIOOKY NpPeHeOpeKuMO MaJio?

1) 0 3) (m + M)v

2) mv 4) mMv/(m + M)

Ha pucyHKe noxasaHBbI:

1 — monoskeHHe paBHOBeCUA Tpy3a Ha IPYKUHE,
2 — moJsoyKeHMe I'pysa B KpaiiHell HU)KHeEH Touke,
3 — moJioskeHMe I'py3a B KpaliHell BepxHel ToudKe.
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A6.

AT7.

AS8.

A9.

Ecsiu rpys moABecHTh K HeflehOPMUPOBAHHON Ipy:KuHe (mosnoxeHue 3)
M OTIYCTHUTbH, TO BO3HUKHYT CBOGOAHBIe KosiebaHUA rpy3a Ha NMPYyKHHE.
B kKakux mnpesesax mpH 3THX KojiefaHHAX rpy3a U3MEHsETCSa IOTeH-
OUajJbHAA HEPrus CUCTEMBI I'PYy3—NpPYyKHUHa?

ITosHas MexaHHYEeCKAas JHEPrus CHUCTEMBI I'Py3—NpPYyXKHHA B MOMEHT
MaKCHMA&JBLHOIO OTKJIOHEHUA OT IIOJIOKEHUs paBHOBECHA paBHa
10 M.

1) IToreRuManLHAs 9HEpPrud He U3MeHseTcsa U paBHa 10 JIx.

2) IMoreHnuanbHas 3HEPrusA He H3MeHseTcA u paBHa 5 J[xk.

3) IlorennuannHasa 3Heprus usmensercsa or 0 xo 10 Ix.

4) TloreHuMaJbHAA dHeprus usmensercsa ot 0 xo 5 Jx.

Ha pucyHKe npeacrasiieH rpaduk cMeIleHUs X Tesia OT HMOJIOXKEHUA pasB-
HOBECHsA C TeUeHHEM BPEMEHHM ¢ IIPM rapMOHHMYECKUX KojeGaHumax. Yemy
paBHa pasHOCTh (a3 KosieGaHmii 1A MOMEHTOB BpeMeHH 1 ¢ u 2 c?

b

X, CM]
/ANA
T B/ \toc
-2
T
1) — 3
)4 )w
T
2) — 4) 2
)2 ) 2n

Kaxoii Bug TerJionepesadyl COIIpoBOXKIaeTcA II€EPEHOCOM Bemec'rBa?

1) Toabko M3nyueHHe

2) ToabKO KOHBEKIIUA

3) ToJabKO TemJI0npoOBOAHOCTH

4) W3nydyeHUe ¥ TEIJIONPOBOAHOCTD

WpeanbHBIN rad cHauajla HarpeBaJIcd IPM HNOCTOAHHOM JaBJIEHUH, IIO-
TOM €ro JaBJIeHHEe YMEHbINAJOCh IPHA IOCTOAHHOM oG'beMe, 3aTeM IIpH
IIOCTOSHHOM TeMIepaType AaBJeHHWe rasa yBeJHYWIOChL A0 IepBOHA-
4ajJbHOrO 3HaueHusA. Kakoil u3 rpadUKoB B KOOpAMHATHHIX ocAX p—T
Ha PUCYHKE€ COOTBETCTBYET 3THM M3MEHEeHUAM COCTOAHUSA rasa?

p p p p
1) I 2) l| /3 ‘A 4) ‘
0 T 0 T 0 T Y T

Ecau npu coxkatmu o6beM HIeaJIbHOTO ra3a YMeEHBIIHJCA B 2 pasa, a
JaBJieHUe ra3a yBeJIWYMJIOCh B 2 pasa, TO IIpM 3TOM aGCOJIIOTHAS TeM-
IepaTypa rasa

1) ysesauumyacs B 2 pasa 3) yBesnunaachk B 4 pasa
2) ymenbmnaach B 2 pasa 4) He U3MEHUJIACh
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A10.

All.

Al12,

A13.

Al4.

Al5.

A16.

Ecan upeanbHBIN ras moayyumsa KosudecTBO TemioTel 100 Ik, u npu
3TOM BHYTDEHHAA BJHepruda rasa yBenuuusiaack Ha 100 [k, To ras B
3TOM IPOILeCCe COBEPUIUI PaGoOTy
1) 100 HDx
2) 200 I

3) —200 I
4) 0 Iix

Kaxk mamnpaBiieHbl CHJIBI 3JIEKTPUUYECKOTO B3aUMOAEHCTBUA ABYX TOYeEU-
HBIX OTPHIIATEJbHBIX 3aPAJOB M KaK 3TH CHUJIbl 3aBUCAT OT PACCTOSHUA
Mexay sapsizamu? BriGepuTe BepHOe yTBepIKIeHHE.

1) Onu ABIAAIOTCA CHJIAMHU OTTAJKMBAHUA M OOPATHO IPONOPIIMOHAID-
HBbl PACCTOSHUIO MEXY 3apAjgaMu

OHM ABJAIOTCS CHJIAMU OTTAJKNBAHUA M OOPATHO NMPOIOPIMOHATL-
HBl KBQJIPATy PACCTOSHUS MEMXJY 3apsagaMu

OHM ABIAIOTCH CUJIAMU IPUTAYKEHUS U 00paTHO MPOIOPIIUOHAIbHBI
pacCTOAHUIO MeX Iy 3apAgaMU

OHU ABJIAIOTCA CHUJIaMHU IIPUTAKEHUS ¥ OOPATHO IIPONOPIMOHAIBHEI
KBaJpaTy PaccTOSHHUA MEXIY 3apAafaMu

2)
3)

4)

B nogkiam4YeHHOM K HCTOUYHMKY IIOCTOAHHOIO TOKA IIJIOCKOM KOHJIEH-
caTope IpPH yBeJUUYeHMH B 2 pasa pacCTOAHHUSA MEXKAYy OOKJIagKaMmu
9HEPIrUus 3JIeKTPUUIECKOr'0 IOJIsA
1) yseauuurcs B 2 pasa
2) yBenuuuTcs B 4 pasa

3) ymMeHBIINTCA B 2 pasa
4) ymeHpmINTCS B 4 pasa

Ha yuacToxk nmpamMoro npoBofHMKa JiauHOH 50 cM B OJHOPOAHOM Mar-
HUTHOM Iojie ¢ nHAyKnuei 2 Tu npu cuie Toka B npoBoiHuKe 20 A u
HAMPABJEHUM BEKTOPa MHAYKIMHM MAaTHUTHOTO IojA moj yriaom 37° K
npoBOJHUKY (sin 37° ~ 0,6, cos 37° = 0,8) gmeiicTByer cuna Ammepa

1) 12 H 3) 1200 H

2) 16 H 4) 1600 H

Kak uamenurcs NHAYKTUBHOE COIIPDOTHMBJIEHME KATYIIKW NIPH YMEHb-
HIeHNH 4YaCTOThbl IIEPEMEHHOI0 TOKAa B 4 pasa?

1) He usmeHurca

2) ¥YBeauuurca B 4 pasa
3) VYmenbiiutrcsa B 2 pasa
4) YmenbluTcA B 4 pasa

HWsmeHAOTCA JM YacTOTA M AJMHA BOJIHBI CBeTa IIPM ero mnepexoje us
BOJLI B BaKyym?

1) JiuHa BOJHBI YMEHBIIAETCH, YACTOTA YBEJIUYHUBAETCHA

2) Jn1MHA BOJHBI YBEJINYHUBAETCS, YACTOTA yYMEHbIIaeTCHd

3) JlnuHa BOJHBI YMEHbBIIIAETCS, YACTOTA He U3MEHAETCHA

4) JiuHa BOJHBI YBEJINUUBAETCHA, YaCTOTA HE U3MEHAETCA

Ha kaxoil yron DOJKHBI ObITh NOBEPHYTHI APYr OTHOCHUTEJNBHO Apyra
IJIOCKOCTH MHOJIAPM3AIlAM ABYX IIOJAPOUJOB, YTOOBI CBET IIOCJIE INPO-
XOMKTeHNA IIOJIAPOUAOB ObLI 0cjiabyieH HAIlOJOBUHY?

1) 0° 3) 90°

2) 45° 4) 180°
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Al7.

A18.

A19.

A20.

A21.

Kaxoe u3 IpuBeJeHHBIX HMKE€ BBICKA3LIBAHMI IIPaBUJIBHO ONMCHIBAET
CIIOCOOHOCTH ATOMA K U3JIYYEHUIO M IOIJIOIIeHHI0 (GOTOHOB?

1) AToM MOKeT NOIJIOIATh U M3JydaTh GOTOHHI C JII000i YacTOTOM

2) AToM MOXKeT MOIJIOIIATh (POTOHBI ¢ JiI0GOH YaCTOTOM, U3JAYy4aTh (o-
TOHBI JIMITb C HEKOTOPLIMH ONpeAeIEHHBIMYA 3HAUEHUAMHU YaCTOThI

3) AroM MOKeT MOTJIOUIATH (POTOHBI JIMIIL C HEKOTOPBIMHU OIpeeseH-
HBIMHM 3HAYeHUAMM YaCTOTHI, M3JIyYaTh (POTOHEI ¢ JTI060H HacTOTOM

4) ATOM MOXKET IOIVIOLIATh U M3NYy4YaTh (OTOHBI TOJBKO C HEKOTODLI-
MM OIpeAeIeHHbIMU 3HAUCHUIMH YaCTOThI

Ins Kakoil 1esu B AfePHBIX PeaKTOpax IPUMEHSAIOTCS 3aMeIIuTeIn?

1) 3amenneHue HeHTPOHOB YMEHBIIAET BEPOSTHOCTH IEJICHUSA AAED
ypaHa

2) 3amexnsneHue HEHUTPOHOB YBEJMYMBAET BEPOATHOCTH MAEJEHHA sAep
HeHTpOHAMH

3) na samMeyieHUA OCKOJIKOB aTOMHBIX fAAEP

4) JIna 3aMeAseHUs CKOPOCTH NPOTEKaHWUsA IEIHOM sSepHOM peaKkIuu

HWsmenurcsa su Macca CUCTEMBI U3 OGHOrO CBOGOJHOI'O IIPOTOHA M OJHO-
ro cBOGOAHOro HeHTPOHA MOCJE COeAUHEHUS UX B AaTOMHOE AAPO?

1) He namenurca

2) ¥YBemmuurca

3) ¥YwmenblInTCA

4) CHavana yBeJMYHUTCH, 3aT€M BepHeTCA K MEePBOHAYAJLHOMY 3HA-
YeHUIO

B niockom sepkase 3 HaGmogaerca usobpaskenue crpenku C, rias
Haxogutca B Touke I'. Ha kakoe MuHHMAabHOe Iiejioe KOJMYECTBO
KJIETOK M B KaKOM HalpPaBJEHUH CJieJyeT IIePEMECTUTDH CTPEJIKY, UTO-
6nl eé n3obpaskeHue B 3epKaJie He OmLIO BUAHO Iyasy?

NANAANAN fad
=1

1) Crpenka u Tak He BUAHA riasy
2) Ha 1 kJeTKy BIIpaBo

3) Ha 1 kjaeTky BaeBo

4) Ha 1 kJeTKy BHH3

Ecnu upeannnaA TemyoBasi MallMHA 3a MMKJ COBepIIaeT MOJIE3HYIO pa-
6oty 50 IIsx u otnaeT xonoxuabuuky 100 Ix, To ee KIIJI paBen

1) 100%

2) 50%

3) ~33%

4) ~67%
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Yactb 2

OtBeTtoM k 3apaHusaM 3Toit YactTu (B1-B4) saBnsetcs nocnenoBaTenbHOCTb
undp. Bnuwmnrte oTBeTHI CHavana B TEKCT paboThbl, a 3aTeM nepeHecute ux 8 GnaHK oT-
BeToB N2 1 cnpasa OT HOMepa COOTBETCTBYIOLIEro 3alaHus, HaYMHas C NepBo Kne-
TOoukK, 6e3 Npobenos n kakMx-nMBo AONONHUTENbHLIX CUMBONOB. Kaxayio umdpy nu-
Lm1Te B OTAESNLHOIR KNETo4Ke B COOTBETCTBUM C NPUBEAEHHBIMU B 6n1aHke o6pasuamu.

Bl. Komera aBMKeTCA MO 3JLIMOTHYECKOH opbure Bokpyr Commma. Kak
U3MEHAITCS IIepeYUCIeHHbIe B IEPBOM CTOJIOIEe TaOJUIBl PU3NUeCKHue
BEJINYMHLI BO BpeMs HNpubiausxeHua KoMeTbl K COJIHILY, eCJIM CUMUTATD,
4TO Ha Hee JeilcTByeT ToJIbKO TaAroTeHue Cosnia?

JAna KaxJoi BeJIWYMHBI OIpPEAEJUTEe COOTBETCTBYIOIIMI XapaKTep U3-
MeHEeHHNs:

1) He uaMeHseTcA

2) TOJIBKO YBeJIMYHBAETCA IO MOJLYJIIO

3) TOJIBKO YMEHBILIAeTCA 0 MOLYJIIO

4) yBeJMYMBAETCA [0 MOAYJIO U U3MEHSETCS 110 HANPaBJIEHHUIO

5) yMeHbIaeTCHA IO MOAYJII U U3MEHSETCA [0 HANIPABJIEHHUIO

6) yBesmyuBaeTcs MO MOAYJIIO, HE U3BMEHAETCH MO HAIPABJIEHUIO

7) yMeHbIIaeTCA IO MOAYJIIO, HE U3BMEHAETCA II0 HANPABJIEHUIO
Sanumure B Tabauny BhIOpaHHbIEe HUMPHI MJIA KaXKAOH (PU3IMUECKOH
BeqnuuHBL. 1{udpsl B 0TBETE MOTI'YT MOBTOPATHCH.

CxopocTb

¥Yckopenue

Kuneruueckas sueprus

Ho'renn;naﬂbﬂaa 9Heprusa

ITonnaa mexanuuyeckas JHepruda

B2. VYcraHoBHTE COOTBETCTBUE MEXAY (PU3UUECKUMHU IPOLECCAMU B MUK-
poMupe, IepeYrCJIE€HHEIMH B IIEPBOM CTOJIOIE, M XapaKTePUCTHKAMU
3THUX IIPOIIECCOB BO BTOPOM CTOJIOIIE.

XAPAKTEPUCTUKHU
®U3NYECKHNH ITPOIIECC TIPOIIECCOB

A) UsmeHeHne KuHeTHMuYecKOoi 9Hep- 1) CIeKTp BO3MOMKHBIX H3Me-
THHM aToOMa B De3yJbTaTe CTOJIKHO- HeHUU OJHeprum JuHeilua-
BE€HHUSA C IPYTHMM aTOMOM TBIH

B) Nsmenenue osHeprmm aroma Kak 2) CHeKTp BO3MOXKHBIX H3Me-
CHCTEMBI U3 SAAAPA M BJIEKTPOHHOU HEHU 3HEPTUH CILJIOIITHOM
000JI0uKM B pesyabraTe B3auMo- 3) CIEeKTp 3JIeKTPOMarHUTHO-
JelicTBUS C APYrMM aTOMOM HJIH ro U3Jy4yeHUsd JIMHelyaTsIi
YyacTuuei 4) CneKTp 5JIEKTPOMArHUTHO-

B) Ucnyckanve  3J1€KTPOMarHUTHOI'O ro U3JIy4YeHUs JIMHeNuaThIi

HU3JTyYEeHUsS BO30YKIAEHHBIM aTOMOM
") Ilorsouienue 3aeKTPOMATHUTHOTO
HU3JIyYE€HUS aTOMOM

A b B r
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B3. YcTaHOBHTE COOTBETCTBHE MEXAY (MM3NUYECKUMH BeJIMUYHMHAMH, XapakK-
TePU3YIOUIMMH H300apHBIN IIPOIECC OXJaKAEHHs BO3AYyXa, Iepeduc-
JICHHBIMH B IIEPBOM CTOJIOIE, ¥ UX U3MEHEeHHsAMH BO BTOPOM CTOJIOLE.

OU3NYECKHUE BEJINYNHBI X NSMEHEHUA
A) 1aBinenne 1) ¥YBenuuyenue
B) O6wem 2) VYwmeHbIIEHHE
B) Temneparypa 3) HeusmeHHOCTB
T') BuyTpeHHAA 3Heprusa
A B B r

SanumuTe B Tabauily BeIOpaHHbIE HUMPHI AJNA KaKI0H (GHU3NUYeCKOM
BeqnunHbl. 1{ndpE MOryT HOBTOPATHCA.

B4. K ranpBaHnuecKoOMYy OJJIEMEHTY ObLIa HOAKJIIOUEHA dJEeKTpPUUYeCcKas
Jammna. Yo npousoiijieT ¢ CHJIOH TOKa B IleNH, HaOpAKeHWeM Ha JaM-
e M MOIIHOCTHI0 TOKA HPH MNOAKJIOUEHHH IIapaJljieIbHO C HEPBBLIM
rajJbBaHWYECKUM 3JIEMEHTOM BTOPOI'O TAKOI'O YK€ 3JIeMeHTa?
Aasa ka0l BeJHWYUHBI ONPEEJINTE COOTBETCTBYIOIIMII XapakTep M3-
MEeHEHHU:

1) yBenuueHue 2) yMeHbIlIeHHE 3) HeM3MEeHHOCTH

Sanumure B TaOJuLy BBHIGDAHHBIE IUPPHI AJIA KAXKION (PU3NUecKOoiH
BeJMuNHBL. 1{1M¢psl MOryT MOBTOPATHCS.

Cuna Toka Hanpsaxenue MomgaOCTH

Yacth 3

3apaHua TpeTbelt YacTu nNpeacTaBnsaioT coboi 3amadn. PekomexpyeTtcs npo-
BECTU UX NPEOBAPUTENbHOE PELLEHMEe Ha YePHOBUKE.

Mpwn BeinonHeHun 3anannin (A22-A25) B 6naHke oTBeToB N2 1 noa HOMepom
BbINO/IHAEMOr0 BamMu 3aaHNA NOCTaBbTE 3HAK «X» B KNETOYKE, HOMep KOTOPOiA Co-

OTBETCTBYET HOMEpY BbIGpaHHOro BaMu oTeeTa.

A22. Ha pucyHkKe mokasaHa IIKaja BoJbTMeTpa. Omnpefennre TrpaHuny ab-
COJIIOTHOHM IOrpelIHOCTH OTCYéTa A .. , CYNTAH, YTO OHA PaBHA IIOJIO-

BUHe IIEHHI JeJieHud npubopa.

e N
'd M\
@ lllor 15
[}
\\\\\\\‘“\m ' 'I”’/////// 2
b 4
Vv
L weroo CAETAHO B CCCP -“@
§ A y,
1) 5B 2) 1B 3)0,5B 4) 0,25 B
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A23.

A24.

A25,

B raGnune npexcraBieHa 3aBHCHMOCTb MOAYJIA U CKODOCTH IOBUMKEHUSA
TeJa OT BPEeMEHH ¢:

t, c 0 1 3 5
x, M 0 1 1 7

C xakKoit CKOPOCTBIO ABUTAJIOCH T€JO OT MOMEHTAa BPeMeHH 3 C 0 MO-
MeHTa BpeMeHH 5 ¢?

1) Om/c 3) 2 m/c
2) 1 m/c 4) 3 m/c

Kak mameHuTca nepuos obpalieHNs 3apAKeHHOM 4acTHUILI B OJHOPOJ-
HOM MArHHTHOM IIOJIé IIpM YBEJWYEHUM MATHATHOH HWHAYKIUHU B
2 paza?

1) VBesmuurcsa B aBa pasa 3) YMeHBIIUTCS B YeThIpe pasa

2) VYMeHBIINTCA B JBa pasa 4) He usameHurcs

Ha pucynke noxkasasbl CHJIBI, JeHCTBYIOLME HA TEJO HA MOBEPXHOCTH
Bpallialoleica nJIaHeTh.

Ecau niaasera map, TO BeC TejJa MaKCHMAaJeH

1) Ha skBaTOpe€

2) Ha moJIoCe

3) ma mmupore 45°

4) Bec Tesia He 3aBMCHUT OT IOJIOKEHUS TeJia Ha IIOBEPXHOCTH IJIaHETHI

He 3abynbTe nepeHecTu Bce 0TBETHI B 61aHk oTBeToB N2 1.

Mpwn

nanms (C1, C2 n T.4.), a 3aTeM peLleHne CoOTBETCTBYowW e 3aaaqn. OTeeTbl 3anu-
cbiBanTe YETKO N pa3bopumBo.

MonHoe peluetrmne 3anad C1-C6 Heobxoaumo 3anucaTth 8 GnaHke 0TBeTos N2 2,
odopmneHun pelueHnsa B 6naHke oteetoB N2 2 3anuwmTe cHa4ana Homep 3a-

C1.

B 3KcIepuMeHTe yCTAHOBJEHO, UTO IPH TeMIIepaType Bo3ayXa B GaHe
60 °C Ha cTeHKe CTaKaHa C BOAOM HauMHAaeTCA KOHJEeHcallusd IIapoB BO-
OBl U3 BO3AYXAa, eCAU CHU3UTH TeMmepaTypy crakana mno 29 °C. Ilo pe-
3yJLTATAM JTHX 3JKCIEPUMEHTOB OIpeNeINTe OTHOCUTENIBHYIO BJIAXK-
HOCTBH Bo3Ayxa. JlJif perleHus 3afadd BOCIOJb3yHTech Tabnuueit. IIpu
[OBBLIIIIEHUU TeMIepaTypsl BO3AyXa B KOMHaTe KOHIEHCALIUA IapoB
BOALI M3 BO3AyXa HAuMHAeTCd IIPHU TOIl e TeMIepaType CTakaHa
29 °C. MiaMeHUIaCh JIX OTHOCUTEJIbHASA BJIAYKHOCTH BO3Ayxa?
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JlaBileHMe M ILIOTHOCTHh HACHINIEHHOTO BOISHOrO Iapa
NpH pa3jJnYHON TeMnepartype

t, °C 7 9 11 | 12 | 18 | 14 | 15 | 16
p,rlla | 10 | 11 | 138 | 14 | 15 | 16 | 17 | 18
p,r/M® | 7,7 | 88 | 10,0 | 10,7 | 11,4 |12,11| 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200
p, /M | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5

MonHoe npasunbHoOE pelueHue Kaxnon na 3agad C2-C6 nonxkHO BKNO4YaTL 3a-
KOHbl 1 GOPMYJibl, NPUMEHEHNE KOTOPbLIX HEOBXOAUMO U [OCTAaTOYHO A1 peleHus
3aga4n, a Takke matemaTuydeckme npeobpazoBaHnsl, pacyETol C YNCNEHHbLIM OTBe-
TOM ¥ NPY HEOBXOANMOCTU PUCYHOK, MOACHAIOLLINIA peLleHue.

C2. B arrtpaxnuone yeaoBek Maccoil 100 xr coBepiiaeT «MepTBYIO HETJIIO»
B BepPTUKANbHOH mjIockocTH. Korzga BeKTOp CKOpPOCTH ORI HalpaBJeH
BEPTHKAJIbHO BHU3, CIJa HOPMAJILHOIO IABJIEHMS YeJIOBeKa Ha cHue-
Hue 6n1a 2000 H. HaidiguTe cKOpocTh TeJIEXKH B 3TOM TOUKe HOPH pa-
Juyce KDPYroBoil TPAaeKTOPHMH 5 M. YCKOpeHHe CBOOOZHOro mHIafleHusd

10 m/c?.
p, kllaj
C3. Ha pguarpamMme (CM. PHCYHOK) IIpe-
CTaBJIEHbl M3MEHEHUs IABJCHUA M 00b- 30 3
eMa HAeaJbHOI0 OAHOATOMHOIO Trasa. 20 L
Kakoe KOJIMUYeCTBO TeIIOTHI OBLJIO IIO-
JY4EeHO MJIM OTHAHO ra3oM IpH IIepexo- 10 i 1
Ae us cocrosaHua 1 B cocrosauue 37?
0 i N

1 2 3V, M

C4. B 0aHOPOAHOM MAarHMTHOM moJe ¢ MHAyKIued 1,67-107° Ta mporon

ABM)KETCA IIePOeHAUKYJIAPHO BEKTOPY B HHAYKIHH CO CKOPOCTHIO
8 KM/c. Onpenenure paguyc TPAeKTOPHH IIPOTOHA.

C5. MacasHas IIeHKa Ha BojAe IPY HaGJIIOeHMHM BEePTUKAJIbHO K IOBEDPXHO-
CTH KasKeTCHA opaHXXeBoil. KaKOBO MHHMMAaJLHOE BO3MOXKXHOE 3HadeHUe
ToamuHbl ueHKn? IlokasaTteanr mpejomsenms Bogel 1,33, macna 1,47.
Invaa cBeToBOH BosHBL 588:107° M. YurnTe, YTO OTPAYKEHHNE CBETa OT
ontuyeckm 6oJiee IJIOTHOH CpeABl HPOMCXOAMT C IOTepeil MOJyBOJHEI, a
OT ONTUYECKH MeHee ILIOTHOI cpennl 06e3 moTepHu IOJYBOJIHEL.

C6. Ilpu B3peiBe TepMosAepHOl GomOnl oOcCBOGOXKIAeTCA  9HEpPrus
8,3-10' ITxx. 9ra 9HEpPruA IIOJy4YaeTcaA B OCHOBHOM 3a CUYET [eJICHHHA
anep ypana 238. Ilpu gesnenunm ozHoro sapa ypasa 238 ocBobokiaeT-
ca 200 MsB, macca sagpa pasHa npumepHo 238 a.e.M. Brrumcimre
Maccy Anep ypaHa, UCIBITABIOINX JeJIeHHe IIPH B3pPHIBe, M CYMMAapPHBIN
AedeKT Macchl.
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BAPUAHT 5

Yactb 1

nonHaAemoro samu 3apaHma (A1-A21) noctaBbTe 3HAK «x» B KNETOYKE, HOMEpP KOTO-
poW COOTBETCTBYET HOMEPY BbIBPAHHOIrO BaMu OTBETA.

Mpw BbINONHEHUN 3agaHnit YacTn 1 B OnaHke oteeTos N2 1 noa HOMEPOM Bhbi-

Al.

A2,

A3.

A4,

Ha pucyske npeacraBieH rpadbuK 3aBUCUMOCTHA IYTHU S, IPOMJEHHOTO
BeJIOCUIIEAUCTOM, OT BpeMeHu t. Ompenenure mo rpaduKy CKOPOCTh
OBH)KEHHUA BEJIOCHIIENVCTa B MHTepBajle OT MOMEHTa BpeMeHM 1 ¢ 1o
MOMEHTa BpeMeHHt 3 ¢ IOocJie HauaJia ABUXKEHUd.

S, M4
2
1 -
I l >

0 1 2 3 4 5 te
1) 0 m/c
2) = 0,33 m/c
3) 0,5 m/c
4) 1 m/c

Ilon meiicTBHEM OZHOM CHJIBI 17‘1 TEJIO ABHXKETCHA ¢ YCKOopeHueM 4 M/Cz.
Ilox peiicTBueM ApPYTONl CHJIBL I7'2, HAIIPaBJIEHHOM IPOTUBOIIOJJIOXKHO
cuie 17‘1, yCKOpeHHue Tejia paBHO 3 m/c?. IIpu oZHOBPEMEHHOM JeficT-
BUHU CHJI 17‘1 u 17‘2 TeJIo OyAeT ABUraThbCA ¢ YCKOPeHHeM

1) 0 m/c?
2) 1 m/c?
3) 5 m/c?
4) 7 m/c?

CaHkmM Maccoii 10 Kr CIycKaioTCs ¢ ropsl co ckopoctbio 10 m/c. Yrox
MEKJYy HOBEPXHOCTHIO I'OPBI M I'OPHU3OHTANBHOM ITOBEPXHOCTBIO COCTAB-
aset 30°. UeMy paBeH MOAYJb CUJIbI TSIXKECTH, JeiCTBYIOIIeH Ha CAaHKHU?
1) =100 H

2) ~ 86,6 H

3) x50 H

4) ~10 H

ATOM Macco¥ m, IBUMKYIIHUHACA CO CKOPOCTBIO U, CTOJKHYJICA C HEIOJA-
BHKHBIM aTomMoM Maccoit 2m. Kakum cyMMapHBEIM HMIIyJiLCcOM 006Jia-
ZalOT JBa aTOMa B MOMEHT CTOJIKHOBEHUS?

1) mv/3 3) mv

2) mv/2 ' 4) 83 mv
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AS5.

A6.

AT.

AS8.

Ha pucyHKe MOKa3aH rpys, IOJBeINeHHBI# HA HUTH M COBEPINAIOLINU
cBOGOZHEIE KOJe6aHMA KaK MasATHHK. B Kakux mpejenax IPH 3THX
KoJIe6aHMAX IPy3a MBMEHSETCH ero KMHeTHIeCcKas dHeprus?

Monuas MexaHMYecKas SHeEPrus rpysa npu

MIPOXOXKJEHUH  TIOJIOXKEHHUs DaBHOBECUS

paBHa 20 IIx.

1) KuneTnueckas OSHeprud U3MeHSAETCA
ot 0 mo 20 IIx.

2) Kunernueckass BJHeEpPruss M3MeHseTCA
or 0 mo 10 IIx.

3) KuHernueckas 3Heprus He M3MeHSETCHA
u pasHa 20 [I>x.

4) KuneTnueckas sHeprusi He U3MeHseTCA
u paBHa 10 [Ix.

IIpu u3sMeHeHUAX HANPSKEHUS Ha KOHAEHCATOPe [0 rapMOHHYECKOMY
3aKO0HY

u=U, cosnt

CHJIA TOKA HA HEM U3MEHSAETCS II0 3aKOHY
. n

i=U,oC cos[mt + —) .
2

KoneGauusa cuibl TOKa Ha KOHIOEeHcaTope

1) omepesxaroT no ¢ase KorebaHUA HANPAKEHUA HA YeTBEepPTh IIepuoja
2) orcraloT o ¢ase OT KoJiebaHUN HanpAKEeHHUsa Ha 4eTBEPTh Iepuoja
3) omepexkaioT 1o (ase KojeOaHNA HANPAKEHUSI HA MOJIYIePHO],
4) orcraioT no tase or KosebGaHNI HANPAXKEHUS HA MOJYIepUOL,

B xkakxom us IIepe4YnC/ICHHBIX HNXKe CiydaeB 3Hepruda OT OAHOIr'oO TeJia K
APyromMmy nepesaerca B OCHOBHOM Tennonepenaqeﬁ?

1) Ilpu HakJamBIBAHWU I'PEJKU C ropsadeil BOJOH Ha TeJIO YeIOBeKa.

2) Ilpu HarpeBaHMM BO3[yXa B KOMHA4Te OT pajuaTopa BOASAHOTO OTO-
IJIeHUd.

3) Ilpm HarpesaHUM LIMH aBTOMOOHJIS B Pe3yJbTaTe TOPMOXKEHHA.

4) IIpu HarpeBaHUU 3eMHOM nHoBepxHocTH COJHIIEM.

WUpeanvHblil ra3 cHauyaja HArpeBaJICS IIPHM IIOCTOAHHOM o06beme, IIOTOM
ero o60beM YMEHBINAJICA OPH HOCTOSAHHOM MABJIEHHHW, 3aT€M IPH LO-
CTOAHHOU TeMIlepaType O0bEM rasza yBeJIHUYHJICA A0 INEePBOHAYAJIBHOIO
sHaueHusa. Kakoii u3 rpad®uKoB B KOOpAMHATHEIX ocAx V—T Ha pu-
CyYHKe COOTBETCTBYET 3TMM H3MEHEHUAM COCTOAHHUA rasa?

14 V vV V
1) I | /2 ‘ 3) ‘ A 4) l
0 T 0 T 0 T 0 ' T
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A9,

>
[y
e

>
[y
N

>
[
I

Al4.

Al5.

ITpn HemsaMeHHON KOHIEHTpaIUU MOJIEKYJI HIeaJbHOI0 rasa CpemHss
KBaJ[paTUYHasA CKOPOCTh TEIJIOBOTO JBUIKEHHUA €ro MOJIEKYJ] YMeHb-
wunack B 4 pasa. Ilpu sTom naBienue rasa

1) ymenbmuiocs B 16 pas 3) ymMeHbLIMIIOCH B 4 pasa
2) ymeHbIIMJIOCH B 2 pasa 4) He U3MEHUIOCH

Ecnu upeanbHbIA ras coepmmia pabory 300 Ik u IIDX 3TOM BHYTPEH-
HAA SHeprusd rasa ymMeHbinuaach Ha 300 Ik, To ras B aToM mporecce

1) orman 600 I 3) moanyuma 300 IIx
2) orman 300 I« 4) He oTJaN U He IOJYYUJ TEILIOTY

C uefitpanbHOro Tena cHanu 3apaz +20 Ki, a satem mepexanu sapsn
—5 Kn. B pesyabrate Tesno ofaamaer sapagom

1) -5 Kn 3) -20 Kn

2) +15 Kn 4) -25 Kn

COHpOTHBJIeHHe LIeII Ha PUCYHKe paBHO 6 Om
1) 11 Om 2 Oum

2) 6 Om A

3) 4 Om

4) 1 Om 3 Om

IIpamonuHelinblilt TpoBOAHMK AauHOH 0,5 M, 10 KOTOPOMY TedYeT TOK
6 A, HaxoAuTCA B OZHOPOAHOM MAarHUTHOM moJje. Moayab BeKTopa
marEuTHoi mHAyknun 0,2 Tin, IpoBOJHUK paCMOJIOMKEH mon yriaom 30°
K BexTopy B. Cuna, geffcTByromias Ha IIPOBOZHHK CO CTOPOHBI MAar-
HHUTHOI'O TOJIsi, PABHA

1) 0,075 H 3)0,6 H

2) 0,3H 4) 120 H

B kosiebaTesbHOM KOHTYpeE U3 KOHJAEHCATOPa 3JeKTPOEMKOCThI0O 2 MKD
¥ KaTYIIKVM HPOHUCXOAAT CBOOOAHBIE BJIEKTPOMATHUTHLIE KOJIeGAHUS C
IUKJINYIeCKOol yacToToi » = 1000 ¢ '. IIpu amMmiuTynge KosneGaHuil cu-
Jbl ToKka B KoHType 0,01 A amMniauTyga KoJsieOaHUH HaNpsKeHUS Ha
KOHJleHCcaTope paBHa

1) 2¢110° B 3) 0,02 B

2) 0,05 B 4)5B

CBeT OT ABYX TOYEUHBIX KOTE€PEHTHBIX MOHOXPOMATHYECKUX HCTOYHUKOB
3
IIPUXOAUT B TOUKY 1 9KpaHa ¢ pa3HOCThIO a3z A = Ek , B TOYKY 2 3Kpa-

Ha ¢ pasHOCTBIO a3 A = L/2. OnMHAKOBA JM B 3TUX TOUYKAX OCBEIIEH-
HOCTb ¥ €CJIM He OJMHAKOBA, TO B KaKoil Touke Ooabuie? PaccrosiHue oT
HMCTOUYHHKOB CBETa [0 9KPaHa 3HAUYUTEIHLHO OOJIbIie AJMHUHLI BOJIHEL.

1) OpguHakoBa M OTJIUYHA OT HYJA
2) OpuHaKoOBa U paBHa HYJIO

3) He oauHaxosa, Gojbile B Touke 1
4) He ogunHakoBa, 60JibIlie B TOYKe 2
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A16. Ha xaxoil yros AOJIKHBI OBITh IOBEPHYTHI APYr OTHOCUTEJIBHO ApPYyra
ILUIOCKOCTH IOJIAPU3AIMM ABYX IMOJSPOUIOB, YTOOLI CBET HE IPOXOAMT
yepe3 HUX?

1) 0° 2) 45° 3) 90° 4) 180°

A17. Kakoe (Qusnueckoe dABJEHHE CIYKHAT AOKA3aTeIbCTBOM KBaHTOBOM
NPUPOAKI cBeTa?
1) Wurepdepennusa 3) ITonapusanusa
2) Hudpaxous 4) doroadderT

A18. Ha ocHOBaHMM HCCJEJOBAHUSA SBJEHUA pacceaHus aabda-dyacTHl, IIPHU
IPOXOKeHUH Yepe3 TOHKUE cjou BerlectBa Pesepdoph caenan BBIBOJ,
4To
1) aan(a-yacTHULBI ABISIOTCA AAPAMU ATOMOB reJius
2) annda-pacnajg ABIAETCA IIPOLECCOM CaMOMNPOM3BOJBLHOrO IpeBpalie-

HHUA AAPa OJHOr0 XMMUUYECKOTO 3JIEMEHTa B AAPO APYroro ajJeMeHTa
3) BHYTPH aTOMOB HMMEIOTCSA IIOJIOXKHUTEJIbHO 3apAXKeHHbIe sApa O4YEeHb
MaJIbIX pa3MepoB, BOKDPYT AJep 00pamialoTca dJIeKTPOHbI
4) npu anbda-pacmafie aTOMHBIX AZEP BhIAeJseTCS AfepHass JHeprus,
3HAYUTEJbHO DOJIbIIAA, YEM B JIIOOBIX XHMHUUYECKHX PEaKIUAX

A19. B peayabTaTe 3JIeKTPOHHOTO [-pacmaja Axpa aToMa 3JeMeHTa C 3apd-
IOBBIM UHCJOM Z TIOJNYYaeTCA AAPO aTroMa 3JeMeHTa C 3apAA0BBIM

YHnUCJIOM
1) Z-2 3YZ-1
2) Z+1 47+ 2

A20. MoryT Ja¥ JUH3bI JaBaTh MHNMBIE M300paKeHUs NpegMeToB?
1) MoryT ToJbKO co0upaloinue JUH3bI
2) MoryT TonbKO paccenBalole JUHIb
3) MoryT cobupalomniye U paccenuBame JUH3bI
4) Hukakwue JMH3BI HE MOTYT AaBaTh MHUMBIE N300pasKeHUA

A21. Tennoasa mammuna ¢ KIIJT 40% 3a nuxsa paGoTel oTHaeT XOJOAUIbHU-

Ky 60 II')x. Kakoe KOJIMYeCTBO TEIJIOTHI 3a IIMKJ MAIOKMHA [OJYy4YaeT OT
HarpesaTea?

1) 100 IIx 2) 160 I 3) 120 I« 4) 140 Ox

Yactb 2

OTBeTOM K 3agaHuaM 3ToW 4acTu (B1-B4) ssnserca nocnegoBaTenbHOCTb
undp. Bnuwmnre otBeTHI CHavana B TekCT paboTbl, a 3aTeM nepeHecuTe ux B 6naHk oT-
BeToB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOLLEro 3aaHuns, Ha4nHas ¢ Nepeon kne-
TO4YKW, 6€3 NPpo6enos N Kaknx-nMbo AONOAHUTENBHBLIX CUMBONIOB. Kaxayio undpy nu-
LWnTE B OTAENBHOW KNETOYKE B COOTBETCTBUM C NpUBeAEHHLIMW B BnaHke obpasuamu.

Bl. T'ups maccoii 2 Kr moABellleHA HA TOHKOM InHype. Ecjin €€ OTKJIOHUTH
OT IOJIO}KEHUA paBHOBecuA Ha 10 cM, a 3aTeM OTIyCTHUTh, OHA COBEp-
miaetr cBoOoxHBLIE KoOJIe0aHMA KaK MareMaTH4YeCKUil MaATHHUK. YTo
IIPOM30HUAET C IEePHOAOM KojeGaHMil I'MpH, MaKCHMAJbHOH ITOTEHIIH-
aJbHOIl PHeprueil r'MpM M 4YacTOTOif ee KojebaHHMil, ecJu HadaJbHOE
OTKJIOHeHHe Tupu OyzeT paBHO 5 cm?
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Hna Kaaoil BeIMYHMHBI ONpPEJEINTe COOTBETCTBYIOLIMII XapaKTep H3-
MEHEHHS:

1) yBeamunrtcs

2) yMEeHBIIHUTCSA

3) He M3aMeHHUTCH

Sanumnte B TaGiHLy BhIOpaHHbIE LUDPBI AJd KaxAoh (HU3HMUeCKOi
BesIMunHBL. 1{u(pHI B OTBETE MOT'YyT HOBTOPATHLCH.

Iepunon

YacTtora

MakcumaapHasA IIOTEHIIMANIbHAA 3HEPruda rupu

KaMens cBOGOAHO majaeT BePTHKAJIBLHO BHHU3. M3MeHsIioTCA 1M mepe-
YHCJIEHHBIE B IIePBOM CTOJIOUE (pH3HUeCKHe BEeJIMYMHLI BO BpeMA €ro
IOBUKEHMS BHHU3 U €CJM N3MEHAKITCA, TO Kak? YCTaHOBUTE COOTBETCT-
BHE MeXJy (PU3NUECKUMH BeJUYMHAMH, HEePEeYUCJIEHHBIMHU B IIEPBOM
cTos101le, ¥ BO3MOXKHBIMYM BHAAMH MX N3MEeHEHHH, IIepeUYnCIeHHBIMH BO
BTOPOM cTOJIOIE. BIuaHueM cOnpoTUBIeHUA BO3AYyXa IIpeHeOpeub.,

PUSNYECKUE BEJINYNHBI X USMEHEHUA
A) CkopocTtsb 1) He usmensercsa
B) Ycxopenue 2) ¥YBeanuuBaeTcA
B) KuneTtuueckas sHepruda 3) YwmeHnbImaercs

I') IloreHunanbHas 9HEPrusa

A B B I

YcTaHOBHTE COOTBETCTBHE MEKAY (PH3MYECKHMM BeJIWYMHAMHU, XapaK-
TepUSYIOLMUMH afuabaTHBIN NPOIECC CXKATHUS BO3AYyXa, IIepeuYHCIIeH-
HBEIMH B IIEpBOM CTOJI0IEe, U UX M3MEHEHUSIMU BO BTOPOM CTOJOLeE.

OU3NYECKHUE BEJINYNHBI X USMEHEHUS
A) asnenue 1) VBeauuenue

B) O6bem 2) YMeHbllIeHHE

B) Temnepatypa 3) HeusaMeHHOCTH

I') BuyTpeHHAa 9Heprus

A b B r

BanumuTte B Tabauny BeIOpaHHBIE LUMDHI AJA KaKA0H (U3MYECKON
Beauunsbl. [{Tudpel MOTYT IIOBTOPATHCH.

K ranpBaHnuecKoMy 2JIeMEHTY Obljla IOAKJIIOYEHA 3JJEeKTpHYeCKas
Jamna. YTo Mpous3oieT ¢ CUJION TOKa B LleNH, HaNpsAXKeHHeM Ha 9TO#
JaMIle ¥ MOIIHOCTHIO TOKA Ha Hell NMpH NOAKJIIOUYEHMU IIOCJIeJOBATE]Ib-
HO C IIEPBBIM TaJIbBAHUYECKHUM 3JIEMEHTOM BTOPOTO TAKOTO K€ dJIeMEeH-
TA W [OCJEJOBATEJBHO C IIePBOM JIAMIION BTOPOil Takoii xe?

46



A KaXaoil BeJMYUHBI ONPEJEJINTEe COOTBETCTBYIOIIUII XapaxkTep H3-
MEHeHM:

1) yBeiauuenue
2) yMeHbIIEHHE
3) Heu3MEeHHOCTb

Sanuinure B Tabamuy BeIOpaHHBIE HUMPHI JJIA KaXKAOM (uU3NMUEeCKOU
BeaudnHBI. [Pl MOTYT MOBTOPATHC.

Cuna Toka Hanpsaxerue , MomHocTb

Yactb 3

3apaHus TpeTben yactu npeactasnaioT coboit 3aaaun. PekomeHayeTtcs npo-
BECTU UX NpeaBapuUTeNbHOE peLLEHNE Ha YepHOBUKE.

Mpu sbinonHeHUn 3apaHuin (A22—-A25) 8 6nanke oteetoB N2 1 nog HOMEpoMm
BbINONHAEMOro Bamu 3afaHnsa NoCTaBbTe 3HAK «X» B KJIeTOYKe, HOMep KOTOpOW Co-
OTBETCTBYET HOMEPY BbiGPaHHOro BaMu OTBeTa.

A22, Pesynbrar uamepeHui naunubl x: 281,16 M < x < 286,84 M.

MerozoM moOCJI€OBATEIbHOTO OKPYIVIEHWS BLIPA3UTE Pe3yJbTAT IIPH-
OJIMIKEHHBIM YUCJIOM.

1) 281,2 ™
2) 286,84 M
3) 290m
4) 300 m

A23. B rabaume mpeicTaBiieHA 3aBHCHMOCTb MOJAVJSA CKOPOCTH [ABUKEHUSA
aBTOMOOMJIA U OT BpEMEHH ¢:

t, c 0 1 2 4 6
v, M/C 0 2 2 6 6

Onpenenure nyTh, NIPOHAEHHBLIH ABTOMOOUJIEM B MHTEpBajJe OT MOMEH-
Ta BpeMeHH 0 ¢ 10 MOMeHTa BpeMeHH 5 c.

1) 6 M

2) 156 m

3) 17m

4) 23 M

A24. Kaxk uameHuTCS paguyc oOpallleHUs 3apAKeHHOM YaCTHI(EI B OJHOPO.-
HOM MarHMTHOM MOJIe€ IPHU yBEJINYEHUUN CKOPOCTH YaCTHUIILI B 2 pasa?

1) VBenumumrcsa B IBa pasa

2) YMeHBLIUTCH B ABa pasa

3) ¥YBenuuumTcA B YeThIpe pasa
4) He usmenurcsa
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A25. Ha pucyHke NOKasaHbI CHJIbI, JEHUCTBYIOIME HA TEJIO HA [TOBEPXHOCTH
Bpalfamieica njaaHeThH.

Ecau nianera aiap, TO BeC TeJa MHUHUMAaJIEH

1) Ha sxBaTOpe

2) Ha moJoce

3) Ha mupore 45°

4) Bec He 3aBHCHUT OT MHOJIO}KEHHUA TeJa Ha IIOBEPXHOCTH MJIAHETHI

He 3abynbTe nepeHecTn BCce oTBeTLI B 61aHk otBeToB N2 1,

Mpv odopmneHnmn pelenns B 6naHke oTeetoB N2 2 3anuwunTe cHavana HoMep 3a-
nanuma (C1, C2 n1.4.), a 3atemM peweHvne cooTeeTcTayowen 3aga4n. OTeeTbl 3anu-
CblBanTe YETKO 1 pasbop4yuBso.

Cl. B skcnepuMeHTe YCTAHOBJIEHO, UTO NPH TeMIEepaType BO3AyXa B KOM-
Hate 25 °C Ha cTeHKe CTakaHa C XOJOAHOM BOJOM HaUYMHAaeTCs KOHJIEH-
canusa MMapoB BOALI M3 BO3AyXa, €CJIH CHHU3UTL TEMIEpATypy CTaKaHa
go 14 °C. Ilo pesysapTaTraM O3THX SKCIEPDHMMEHTOB OIIPEJEJIATE OT-
HOCHUTEJBHYIO BJAXKHOCTL BO3AyXa. s pelleHus 3ajauu BOCHOJIb3Yi-
tTech Tabaunei. U3MeHUTCA JIM OTHOCHUTEJbHAS BJIAYKHOCTH IIPU IIOBbLI-
HIeHVH TeMIIepaTyphl BO3AyXa B KOMHAaTe, €CJU KOHJEHCAIMs IIapOB
BOAEI M3 BO3yXa OyZeT HAUMHAETCHA IIPKU TOM JKe TeMIepaTrype CTaKaHa
14 °C?

JdaBjieEHe M ILNIOTHOCTH HACHINIEHHOr0 BOASAHOrO nmapa
NpH pasauyHON TeMieparype

t, °C 7 9 11 12 13 14 15 16
p, rIla 10 11 13 14 15 16 17 18
p,v/M® | 1,7 8,8 10,0 | 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200
p, /™M | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5
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MonHoe npaBMnbHOE peLleHne Kaxnon nad sagady C2-C6 gonxkHo BkNoyaTh 3a-

KOHbl 1 POPMYNbI, NPUMEHEHUE KOTOPbLIX HEOBXOAMMO M SOCTATOMHO 41 PEeLLeHust
3ajaun, a TaKkke martemaTudeckme npeobpasoBaHus, PacyEThl C YNCAEHHbIM OTBe-
TOM 1 NPY HEOBXOANMOCTYN PUCYHOK, NOSICHAIOLWLNIA peLueHue.

C2.

C3.

C4.

Cs.

Ce.

B arTpakmmoHe uyesioBeK Maccoit 60 Kr ABM)KeTCs Ha TeslesKKe II0 peJb-
caM ¥ COBEpIIaeT «MEpTBYIO IETJIO» B BEPTHKAJIBHOH IJIOCKOCTH IIO
KPYroBOil TpaeKtopum paauycoM 5 M. KakoBa cusa JaBjieHHA UeJIOBe-
Ka Ha CHAEHHE TEJEeKKH IPU CKOPOCTH NPOXOXKAECHUA HUKHEH TOYKHU
10 m/c? YcKopeHne CBOGOIHOr0O NageHUsA MPUHATH PaBHBIM 10 M/c?.

Ha nuarpamme mpescrasiensr mameme- Pv X124
HUA JaBJeHHSA W 00BbeMa HAealbHOTO 30 1
OZHOATOMHOTO rasa. Kakoe KOJIMUYECTBO ’
TEMmJO0TH GBLIO TIOJYYEHO WIH OTHAHO 20 Y
rasoM IpU Iepexofe M3 COCTOSHHA 1 B
cocroanue 3? 10 pr=gp—>—"13
0 . >

1 2 3V, m

Karox (poTosnemenTa ¢ paGoroit Beixoma 4,42°107"° Ilx ocsemaercs
ceerom gacToroit 1,0°10'® I'm. BrlneTeBInMe M3 KaTOZA 3JIEKTPOHEBI IIO-
majaloT B OSHOPOAHOE MATHHUTHOE IIoJie ¢ MHAyKnued 8,3 10™ Ta nep-
HeHAUKYJIAPHO JWHUAM HHAYKIHUHA 3TOro mojs. deMy paBeH MaKcCH-
MaJIbHBIA PafgHyCc OKPYXKHOCTH R, IO KOTOPOU ABUIKYTCS 3JI€KTPOHBI?

Bacceiin roy6uHoit 4 M 3aIOJHEH BOJOM, OTHOCHUTEJbHEIN IIOKa3aTelb
npeJoMJIeHMA Ha TpaHHUIle Bo3ayx—sBoaa 1,33. Kakoit kaxerca riayou-
Ha Gacceiina HAGIOJATENIO, CMOTPAIIEMY B BOAY BePTHKAJILHO BHU3?

Hcnonb3ya Tabauibl B Hadaje U TabiIuIly MacCc aTOMHBIX fAfiep, BBIYHC-
JIATe SHEePrHuio, OCBOGOKAAIOMIYIOCA IPH CHHTe3e 1 Kr reausd U3 M30TO-

OB BOAOpOJa — AeHTepHus U TPUTHS: ‘“{H + ?H - éHe + én

Maccsl aTOMHBIX Axep

Aromusii | Hazsanue | CuMBoOX
Macca aTOMHOrO AApa H30TOIa
HOMED JJIeMeHTa |HM30ToIa
1 BOZODPOZ lH 1,6726-10%" xr | 1,00727 a.e.Mm.
1 Bogopoxn | 3H 3,3437-10 % xr | 2,01355 a.e.m.
1 Bogopox | JH 5,0075-10% kr | 8,01550 a.e.m.
2 reJIni SHe 5,0066-10 %" xr | 3,01493 a.e.m.
2 reaui ;He 6,6449-107%" kr 4,00151 a.e.m.
13  |amomummii| J3Al | 44,7937-10% xr | 26,97441 a.e.m.
15 docdop 13p | 49,7683.10™" kr | 29,97008 a.e.m.
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BAPUAHT 6

Yactb 1

nonHsemoro samu 3aaaHns (A1-A21) nocTaBbTe 3HAK «x» B KNETOYKE, HOMEpP KOTO-
POl COOTBETCTBYET HOMEpPY BbIOPAHHOIO BaMu OTBETA.

Mpu BbINONHEHUM 3aaaHui YacTK 1 B BnaHke otBeToB N2 1 nog HOMEpPOM Bbi-

Al.

A2,

A3.

A4.

AS.

IIpu npaMonuHeiHOM ABM)KEHWM 3aBHUCHMOCTBL IIPOHIEHHOI'O TEJIOM
IIyTH § OT BpeMeHW { uMeeT BUA: S = 41 + t2, CxopocTh Tejla B MOMEHT
BpeMeHH ¢ = 2 ¢ IPH TAKOM IBU)KEHHUHU PaBHA
1) 12 m/c 3) 6 m/c
2) 8 m/c 4) 4 m/c

Teso moxBemieHO Ha ABYX HUTAX U HAXOAUTCA B PAaBHOBECHHU. YTOJI
Mexxay HUTAMU paBeH 90° a cuubl HaTaKeHUA HuUrei pasubl 3 H u
4 H. Bec Tena paBeH

1) 1H 3)7TH

2) 5H 4) 25 H

B nudre, ABMMKYIIMMCA BBEPX € YCKOPeHUEeM 2 M/C, HAXOAUTCH Iac-
caxxup Maccoit 50 kr. Uemy paBeH MOAYJb CHJIBI TAMKECTH, AEHCTBYIO-
mieil Ha maccaykupa?

1) =600 H 3) =400 H

2) =500 H 4)0H

Baron maccoit m, IBMMKYIIMICH CO CKOPOCTBIO U, CTAJKUBAETCH C Ta-
KHM K€ BaroHoM, IBMXKYIIMMCS CO CKOPOCTHIO —U B IIPOTHBOIIOJIOMK-
HOM HamnpasjeHud. KakoB Moaysb CcyMMapHOro ummyJbca ABYX Baro-
HOB B MOMEHT CTOJIKHOBeHusA? CTOJIKHOBEHHE CYHUTATh YIPYTHM,
B3aMMO/Ie[ICTBHEe BarOHOB C APYTHMM TeJIaMU MpeHeGpeKIMOo MaJo.

1) 0 3) mv/2

2) 2mv 4) mv

Ha pucynke nokasasbr:

1 — nonoxenune paBHOBecus rpysa Ha NIpyKuHe,
2 — moJolKeHMe rpysa B KpaliHell HMKHeH Touke,
3 — moJIoXKeHUe Ipy3a B KpaiiHeil BepxHell TOuKe.
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AG6.

AT.

AS8.

A9.

Ecau rpys mozBecuTh K HeZe(OPMHUPOBaHHOM NPYKUHE (IIOJOXKEeHME 3) :
U OTIYCTUTDH, TO BOSHUKHYT CBOOOJHBIE KOJe€0aHNA rpy3a Ha NpYsKHUHe,
B Kaxux mpezenax npu aTUX KoJe6aHHAX rpysa M3MEHAETCH KUHETH-
yecKasi S9HEPTrus CUCTEMHE Ipy3—Ipyxxuna?

ITonras mexaHHdYecKas SHEPrUsA CHCTEMBI I'DYy3—IIPY’KHMHA IIPH IIPO-
XO0KACHNH IOJIOXKeHUA PaBHOBecHs paBHa 20 k.

1) Kuneruueckas sHeprus uamensierca or 0 go 20 Ix

2) Kuneruueckas sHeprus uamensercs ot 0 go 10 Ik

3) Kuneruueckas sHeprus He usMeHsercsa u pasHa 20 J[x

4) Kuneruueckas sHeprus He uaMeHsercs u paBHa 10 J[x

Ha rpadukxe mokasaHbl Kojeb6aHHA HanpskeHus (u;) ¥ KojebaHus
cuiabl TOKa (i;) Ha KaTylIke MHAYKTUBHOCTH. KonebaHus HanpAXeHus

Ha KaTylIll
a KaTyIke o) ucA
1) omepe:xkator mo (ase KosebaHHA CH-
T ic
JIBI TOKA Ha —
2 Uc

2) orcraior no ¢ase OT KOJEOAHMI CHUJIBLI
)
TOKa Ha —
2

3) omepekaror mo ¢ase KojeGaHHA CH-
JIBI TOKA Ha T

4) orcraioT no ¢ase or KojJe0aHUN CHJIIBI
TOKA Ha T

Korza Genbe Ha OTKPHITOM 0AJKOHE BHICOXHET OnicTpee?

1) B GesBeTpeHHBIN OeHb

2) B BeTpeHbIil IeHD

3) Bo BpeMsA oA

4) Briceixanue 0eJibsi He 3aBHCHT OT IIOTOZEI

NpeanpHBlit ras HarpeBajica IIPM MOCTOAHHOM JaBJieHUMM, IOTOM €ro
JaBJIeHHE YBEeJMYMBAJIOCH IIPH IIOCTOAHHOM o0'beMe, 3aTeéM IIPH IIOCTO-
SHHOU TeMIlepaType JAaBJieHHE rasa YMEHBIINJIOCH O IIepPBOHAYAJIBHO-
ro 3Ha4YeHHsA. JTUM H3MEHEHUAM COCTOSAHHS rasa COOTBETCTBYeT rpa-
UK Ha PUCYHKe

1) P 2) P 3) P 4) P

IIp HeM3MeHHOII KOHIEHTpAIMU MOJIeKyJ abcoJiloTHas TeMmmepaTypa
UAeanbHOrO rasa 6euia yBeamueHa B 4 pasa. IIpu sTom gaBiieHHe rasa
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1) ysesmuumiochk B 4 pasa |
2) yBesuumjoch B 2 pasa :
3) He M3MEHMJIOCH |
4) ymeHsmmIoch B 4 pasa :
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A10.

All.

Al2.

A13.

Al4.

Al5.

AlS6.

UpeanpHbIil rad nosyuua KoaudecTBo TeraoThl 300 ik m coBepuumn
pa6ory 100 J{;x. IIpu aToMm BHYTPEeHHAA 3HEPrudA rasa

1) yseaununnacs Ha 400 Hx
2) ysesuuuiaack Ha 200 Tx
3) ymenbumaacs Ha 200 Iex
4) ymenbiunacsh Ha 400 x

Kak usMeHHTCA CHJIa KYJOHOBCKOI'O B3aUMOAEMCTBHUA JBYX TOYEUHBIX
3apAKEeHHBIX TeJl IPH yBeJWYeHUH 3apAfa Ha KasKAOM Teje B 2 pasa u
yMeHbIIeHUN PACCTOAHMA MeXAYy HUMHU B 2 pasa?

1) Vseauuurcs B 16 pas 3) YBeauuurca B 8 pas
2) Vsemuuurca B 2 pasa 4) He usmenurcs

Pesucrop 1 ¢ amekTpudecKuM compotusiennem 3 OM u pesucTop 2 c
3JICKTPUYECKUM compoTuBjeHueM 6 OM BKJIOUEHBI NOCJIEI0BATEJILHO B
Ieflb NOCTOSHHOTO TOKa. YeMy pPABHO OTHOHIEHHE KOJMYECTBAa TEIlJIO-
Thl, BBIAEJAIOIErOCA HA pe3ucTope 1, K KOJUYECTBY TEIIOTHI, BblJe-
JIAIOLEMYCS Ha pe3ucTope 2 B TO Ke BpeMsA?

1) 1/2 3) 4

2) 2 4) 1/4

Kaxoe aBieHue Ha6aI0HaI0Ch B ONbITEe Jpcrena?

1) BsaumopeiicTBMe ABYX HapaJlyie/IbHBIX IIPOBOZHHUKOB C TOKOM

2) BzaumopgeiicTBHE ABYX MATHUTHBIX CTPEJIOK

3) IloBopoT MarHuUTHOI CTpPEJKHN BOJIN3U HPOBOAHHKA IIPH IPONYCKAa-
HUU Yepes HEro Toka

4) Bo3HHKHOBeHME JIEKTPUUECKOr0 TOKA B KaTYUIKe IpPH BABUTMaHUU
B Hee MarLuTa

B xosebaTesIbHOM KOHTYpEe M3 KOHAEHCATOPA M KATYIIKYA HHAYKTUBHO-
ctbio 0,5 I'H mpoucxoaar cBoOOAHBIE 3JIEKTPOMArHUTHLIE KOJeOaHUA C
IUKJINYeCKOi wactoToit w = 1000 ¢™'. AMminTyna koneGaHMil CHIBI
Toka B KoHType 0,01 A. AMniuryga KoJieGaHUIM HANPAKEHHSA Ha Ka-
TYIIIKEe PaBHAa

1) 2110° B 3) 0,02 B

2) 0,05B 4)5B

Ha ceruaTke riasa nsob6pa)keHune npegMeTOB IIOJIYy4aeTCs

1) yBenuYeHHBIM NPSAMBIM
2) yBeJMYEHHBIM II€PEBEPHYTHIM
3) yMEeHbILEeHHBLIM IPAMBIM
4) yMeHBIIIEHHLIM II€PEBEPHYTHIM

Ha creknanHyl0o IpuaMy HalpaBHJIH Jyd Oesioro csera. Kaxkoe Qusuue-
CKOe ABJIEHVE IIPOUCXOAUT IIPH MPOXOKAECHUN CBETA uepes3 MPU3MY?

1) HHTepdepennua ceera

2) Oudpaxmusa ceera

3) Ilonsipusainuda ceeta

4) ucnepcus cBeTa
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A17. Ha pucyHKe mIpeACTaBJeHa AMAarpaMMa SHePreTHUYeCKHX YPOBHei aro-
Ma. Kakoit nudpoii 0603HaueH mnepexof, COOTBETCTBYIOLIMII IOTJIOLIE-
HMIO aTOMOM (DOTOHA CaMO¥l MaJIoi 4acTOThI?

12 3 4
A |

1) 1
2)

3) 3
4) 4

A18. Onpegennre BTOPOii IIPOAYKT ANEPHOH peaKI[Uu: l?N + &n - lgc +7?
1) ¢n
2) 1p
3) 3He
4) v

A19. Cymma macc sapa HM30TOIIa KHCJIOPOAA 120 ¥ IIPOTOHA llp MeHbIIIe
CYyMMBI MacC ffpa usoromna ¢Topa ISF U HeWTpoHa 3n. BosMmorkua au
B MPHUHIINUIIE sAJepHAs peaKLus lgO + 11 p— ISF + &n?

1) Peakuusa HeBO3MOXKHA

2) Bo3MoO’kHa TOJBKO C IOTJIOIIEHWEM 9HEPIHH

3) BoamoskHaA TOJBKO C BBIZEJIEHUEM 3HEPTUHU

4) Bo3MoO)XHA KaK C TOIVIONIEHWEM OSHEPruu, TaK U C BBIJEJIEHHEM
3HEpPruu

A20. Cobuparomias JnH3a, HCIOJb3yeMas B KauecTBe JYILI, gaeT usobpa-
JKeHHue

1) geiicTBUTESIbHOE YBEJHUYEHHOE
2) MHHUMOe YMEHBIIeHHOE
3) MHHMMOe yBeJINUYeHHOe
4) meHCTBHUTEJBbHOE YMEHBIIIEHHOE

A21. NneanbHasa TeIoBasg MAaIllMHA 3a LHUKJ paGoThl HOJydaeT OT Harpesa-
tena 100 px u orpaer xonomunbHuKy 40 Ix. KIII TemioBoii marim-
HBI paBeH
1) 40%
2) 60%
3) ~29%
4) ~ 43%
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Yactb 2

OTtBeTOoM K 3apaHuaAM aton Yactu (B1-B4) sesnaetca nocneooBaTenbHOCTb
umdp. Bnuwwnre oTBeTh cCHavana B TekcT paboThl, a 3aTeM nepeHecuTe nx B 6aaHk oT-
seTtoB N2 1 cnpasa OT HOMepa COOTBETCTBYIOLLIErO 3aAaHNs, HAYMHAR\ C NEPBON KNne-
TOYKM, 6e3 Npo6enos n Kakmux-NMnbo 4ONONHUTENBHBIX CUMBONOB. Kaxayio undpy nu-
LWUTE B OTAENbHOM KNeTo4ke B COOTBETCTBUM C NpuBeaEeHHbIMY B BnaHke obpa3uamm.

B1l. JlwocTpa moaserieHa K MOTOJKY Ha KPIOUKe. YCTAaHOBUTE COOTBETCTBHE
MEXJAy CUJIaMM, IIepeuYMCJeHHBIMUA B IIEPBOM CTOJIOIE TaOJIMIBI, U CJie-
IVIOIIMMU XapaKTePUCTHKAMU:

1) mpuiokeHa K JIIOCTpe

2) mpuioXKeHa K KPIOUKY

3) HampaBJieHa BEPTHKAJILHO BHHU3

4) HampaBJieHA BEPTHUKAJIbHO BBEPX

SanumuuTte B Tabauily BbIOPaHHBIE LUMPLI AJA KaXAod (GUIHUYECKOi
BeauuuHbL. IIludpel B 0OTBETE MOTYT IHOBTOPATHLCH.

Cuna Ts2KecTH JIOCTPLI

Cuna Beca JIIOCTDHI

B2. Ilo mepe moBbiieHus TemmnepaTypsl BoAbl oT —50 °C go +50 °C Boga
HaxXOoAMJIach CHa4yaJa B TBEPAOM COCTOAHHH, 3aTeM IMIPOHCXOAHUJ IIPO-
Lecc IJIaBJeHHs, U HarpeBaHUe >KUJIKOH Boabl. VI3aMeHsach JM BHYT-
PEHHAS SHEPrus BOAHI BO BPeMA 3THX TPeX IIPOIECCOB M eCJH U3MEHS-
Jlacb, TO Kak? YCTaHOBUTE COOTBETCTBHE MEXKAY (QU3MUYECKIMU
IpoliecCaMy, IE€PEeYMCJCHHBIMU B IIE€PBOM CTOJIOIe, U H3MEeHEHHSMU
BHYTPEHHEel 3HePruH BOZABI, TEPEYKUCIEHHBIMIA BO BTOPOM CTOJOIIE.

MN3MEHEHHUE
PU3SNYECKHUE ITPO |
E TECCE BHYTPEHHEW SHEPTUU
A) HarpeBanue abza 1) Ocraercss HeU3MeHHOMR
B) Ilnasnenue jabga 2) VBeanumBaercsa
B) Harpesaumne »unkoii Boani 3) VYwMeHbmIaercs
A B B

B3. VYcraHoBUTe COOTBETCTBHE MEXKAY (PUINUYECKUMH BeJIMYMHAMH, Xapak-
TePUIYIOIUMHU aguabaTHBIA IIpoOLlecC pACIIMPEHUs BO3AYyXa, Mepeduc-
JICHHBIMH B II€PBOM CTOJIOIle, M UX U3MEHEHUAMH BO BTOPOM CTOJIOIe.

DPU3SNYECKHE BEJINYUHBI nX NSMEHEHUA
A) Hasienne 1) VBeaumuenwne
B) O6nem 2) YwmenbineHue
B) Temneparypa 3) HeumamenuocTb
I') Buyrpeunsas sueprus
A B B r

danumure B Tabauiy BeIOpaHHble NUMPH AJd Kaxgoi (GU3MUeCKOH
BeJIUYUHBI. I{u(dpEI MOTryT MOBTOPATLCS.
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B4. K rarpBaHWYECKOMY O3JIEMEHTY ObllIa IIOAKJIOUEHA JJIeKTpHYecKas
JaMmna. dro mpousoiifieT ¢ cUJIOi TOKa yepes3 3Ty JaMMy, HalPAXKEHU-
€M ¥ MOIIHOCTBIO TOKA Ha HeH IPH NOAKJIOYEHHH IIapaJljesIbHO C IIep-
BBIM TaJIbBAHHUYECKHM 3JIEMEHTOM BTOPOro TAKOI'O JKe 3JIeMEeHTa M IIa-
paslsIeIbHO ¢ IIEPBO JIAMIION BTOPOU Takoii Ke?

Aas KaxJ0i BeJHYMHBI ONpPENEJINTE COOTBETCTBYIOIIMI XapakTep W3-
MEHEeHU:

1) yBenuueHmne

2) yMeHbIlIeHUe

3) HeM3MeHHOCTDb

3annmurte B Tabuuny BeIOpaHHBIE MUMPH IJIA KaXKIOH (DH3NUECKO
BeJuunHbI. Iludpel MOryT NOBTOPATHCA.

Cuia Toka Hanpsakenne MongaocTh

Yactb 3

3apaHus TpeTben YacTy npeacTasnaioT cobow 3apaqn. PekomeHayeTca npo-
BECTU UX NpeaBapuUTenbHOE peLleHne Ha YepHOBUKE.

Mpw BeinonHeHun 3agaHun (A22-A25) B 6naHke oTBeToB N2 1 nog HOMEpoMm
BbINONHAEMOro BaMu 3a0aHNA NOCTaBbTe 3HAK «X» B KNETOYKE, HOMEP KOTOPOWN CO-
OTBETCTBYET HOMEpPY BbIOpaHHOIro BamMu oTBETa.

A22, Ha pucyHKe mokasaHa IIKaJla MHKpoaMmnepmerpa. OnpenesuTte rpaHu-

1y aGCoMIOTHON HOrPeITHOCTH OTcuéra A, , CUUTasd, YTO OHA PaBHA

[IOJIOBHHE LIEHHI AeJIeHUA npubdopa.

O [ ]
4{) | ("70
[TEREEY]
\\\f\o\\\\\\\“‘ ! ! “"/’//,2?///
0 \\\\ /,,, }00
-0owl

O
@ o]
1) 1 mxA 3) 10 mxA
2) 2 MxA 4) 20 MxA

A23. B rabaume npeacraBieHa 3aBUCHMOCTb KOODAWHATHI X ABHXKEHHUS TeJsa
OT BpeMeHHu 1:

t, c 0 1 2 3 4
X, M 0 2 4 6 8

C Kako# CKOPOCTBIO ABHUI'AJIOCH TeJO0 OT MOMeHTa BpemeHu 0 ¢ 10 Mo-
MeHTa BpeMeHHu 4 c?
1) 0,5 m/c 3) 2 Mm/c
2) 1,5 m/c 4) 3 m/c
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A24.

B onHOpOAHOE MarHMTHOE I0J€ MEPIeHAUKYJIAPHO BEKTOPY MHAYKIINU
BJIETENIH B IIPOTOHA CO CKOPOCTAMM U H Up.

KakoBo cooTHOIIIEHMe [TePUOOB X 00pallleHus, ecau 1y =3 0y?

1
2) T, = 3T, 4) Ty, =1/3T,

A25. CamonéTr, TpeHUPYIOHINH KOCMOHABTOB, BBIKJIIOYAEeT MOTOPLI M Iajaer
¢ ycxkopenuem 10 M/c?. UeMy paBeH B 9TOT MOMEHT BeC KOCMOHABTa
maccoit 60 kr?

1) 1200 H 3) 60 H

2) 600 H 4)0H

He 3abyabTe nepeHecTy Bce oTBeThl B 6naHk oteeToB N2 1.

MNonHoe peileHuve 3aga4 C1-C6 Heobxoanmo 3anucarthb B 6naHke oteeTos N2 2,
Mpu odopmneHun peweHua B 6nanke oTeetoB N2 2 3annwmTe cHavyana HoMep 3a-
pannsa (C1, C2 n 1.4.), a 3aTeM pelleHne cooTBeTCTByowen 3agayv. OTeeTbl 3anu-
cbiBanTe 4ETKO 1 pasbopymBo.

C1.

B sKcmepuMeHTe yCTAHOBJIEHO, YTO NMPHU TeMIEpaType BO3ayXa B KOMHAa-
Te 29 °C Ha CTeHKe CTaKaHa C XOJIOAHOM BOAOIl HauWHAeTCA KOHIEHCA-
M IIapoB BOABLI M3 BO3JyXa, €CJH CHU3UTh TEMIIEpPATypy CTaKaHa A0
25 °C. Ilo pesysabTaTaM 3THX 3KCIEPHMEHTOB OIIDEJEJNTE OTHOCHUTE]D-
HYI0 BJIQKHOCTh BO3Ayxa. [ pellleHHs 3aJaYd BOCIOJIL3yiTech Tal-
auneii. IIpy nmoHMMKeHHMHM TeMIlepaTypbl BO3AyXa B KOMHATe KOHJEHCA-
LIIus [apoB BOABI M3 BO3JyxXa HAUWHAETCA NpPH TOH JKe TemIiieparype
craxkaHa 25 °C. ameHuaach 11 OTHOCHUTENbHASA BJIAYKHOCTL BO3Ayxa?

JaBjeHHe U IJIOTHOCTH HACHIIMIEHHOTO BOAAHOrO mapa
IpHU pPa3jJMYHON TeMIiepaType

t, °C 7 9 11 12 13 14 15 16
p, rlla 10 11 13 14 15 16 17 18
p, /M | 7,7 8,8 10,0 | 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200
p,r/M® | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5

KOHbl U POPMYNbI, NPUMEHEHNE KOTOPbIX HEOBXOANMO N AOCTATOYHO ANSA PeLLeHNs
3a4a4n, a Takxe Matemartmyeckme npeobpa3oBaHns, PacYeTbl C HUCNEHHbLIM OTBe-
TOM 1 NPU HEOBXOAUMOCTU PUCYHOK, MNOSACHSIOWMIA pELLEHUE.

MNonHoe npaBunbHOE pelweHne kaxaon na sanay C2-C6 fonXHO BKICYaTb 3a-
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|

|
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|
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B arrpakmuone uenoBek Maccoit 70 Kr ABMMKETCA Ha TejedKe IIO
peJibcaM M COBepIIaeT «MEPTBYIO IIETJIO» B BEPTHUKAJLHOM ILIIOCKOCTH.
KakoB pagmyc KpyroBoil TpaeKTOPHMH, €CJM B BepPXHeHl TOuYKe cuja
JaBJIeHUA 4YeJIoOBeKa Ha cujaeHue Tejexxku paBHa 700 H mpu cxkopoctn
ABmakeHuA Tenexkkum 10 m/c? VckopeHue CBOGOAHOrO MAaAeHUSA IIPH-
HATH paBHBIM 10 M/c.
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C3.

C4.

C5.

C6.

Ha pauwarpamme mpeacTaBjIeHBI H3Me- p, xlla g
HeHUs OaBJeHUSA M 00beMa MAeabHO- 30 ﬁ3 - 2
ro ogHOaTOMHOro rasa. Kaxkoe xoJsuude- |
CTBO TEILJIOThI OBLJIO IIOJYYEHO WJIH 20 - A
OTAAHO Tra3oM IIpU IEPEXOofie U3 CO-
croaHusa 1 B cocrosHue 3? 10 11
0 n > 3

1 2 3 V,m

IIpu KOpPOTKOM 3aMBIKAHWH BEIBOJOB aKKYMYJIATOpPA CHJIa TOKA B IEIH
paBHa 12 A. IIpm nogkJaIO4YEeHUM K BBHIBOAAM AKKYMYJIITODA 3JIEKTPH-
YEeCKOM JIaMIbI 3JIeKTPHUUYECKHM compoTuBiaeHneM 5 OM cuja TOKa B
nenu paBHa 2 A. Ilo pesyiabTaTaM 3THMX 3KCIEPHMEHTOB OIIpenesInTe
BHYTPEHHEE COIIPOTHUBJIEHNE aKKYMYJIATOPA.

OJEeKTPOH BJeTaeT B OJHOPOAHOE MATHUTHOE II0Jieé C HHAYKIUeH
410" Tn NepNeHAMKYJIADHO JMHHUAM MHAYKIUM DTOTO TOJA M JBH-
JKeTcA NO OKpPy:KHOCTH paaumyca R = 10 mm. Brrumciamnre CKOpPOCTBH
9JIEKTPOHA.

HUcnons3ya Tabauupbl B HayajJe M TabauIly MacC ATOMHBLIX fAlep, BbI-
YHCJIUTE DHEPTHIO, OCBODOXKJAIOIIYIOCH MPH OCYILECTBJIEHHU SAAEPHOI

27 4 30p , 1
peaknun: j3Al+ ;He - (5P + gn

Maccsl aTOMHBIX Axep

Artomuniii | Hazsaaue | Cumson

Macca aToMHOro Aapa M3orona
HOMeEp 3JIeMeHTa |H30Toma

1 sogopos | 1H 1,6726-10% kr | 1,00727 a.e.m.

BOZIOPOJ H 3,3437-10 %" kr | 2,01355 a.e.m.

BOZOPOZ *H 5,0075-10%" xr | 3,01550 a.e.Mm.

renuit 3He 5,0066-10 % kr | 3,01493 a.e.m.

DN | DD | bk |

remi 2He 6,6449-10°" kr | 4,00151 a.e.m.

13  |amommmmii| J3Al | 44,7937-10%" kr | 26,97441 a.e.m.

15 dochop | 1P | 49,7683-10% kr | 29,97008 a.e.m.
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BAPUAHT 7

Yactb 1

nonHAemMoro samun 3anaxHnsa (A1-A21) nocrtaebTe 3HaAK «x» B KNETOYKE, HOMEP KOTO-
PO COOTBETCTBYET HOMEPY BbIGPAHHOIrO BamMu OTBETA.

Mpwu BbinONHEeHUN 3anaHuin Yactn 1 B 6GnaHke oTBeToB N2 1 nog HOMEPOM Bbl-

Al.

A2,

A3.

Ad,

Ilpyn npAMOJMHEAHOM [IBMKEHHMH 3aBHUCHMOCTL IIPOMIEHHOI'O TEJIOM
IyTH S OT BPeMeHHU t uMeeT BUA: s = b + 2t + 4t°. Ckopocrs Tesia B
MOMEHT BpeMeHH { = 2 ¢ IIpY TAKOM [BHKEHUU paBHA

1) 25 m/c

2) 21 m/c

3) 18 m/c ‘

4) 10 m/c

Ha pucyHKe mpeacTaB/ieHbl YeThIpE BeKTOpa cujl. Moaysb BeKTOpa CH-
ael F, pasen 3 H. Moayne paBHOAelicTByolIell BekTopoB F, F, F3

u F,; paBen

B
A
1% >l
//
" 4
F,

1) 8+vV13)H
2) V13 H

3) 3H
4) 0 H

TenHucHbII MaAuY Maccoit 60 r sexxur Ha KopTe. UeMy paBeH MOAYJbH
CUJIBI TAMKECTH M K YeMYy IIPUJIOXKEeHA CHJIa TaKecTH?

1) =~ 0,6 H, npuiroxxena K 3emie

2) ~ 0,6 H, npuiokeHa K Mmauy

3) ~ 600 H, nmpunoxeHa K 3eMJe

4) ~ 600 H, npunoxxeHa K MAYY

YesioBeK Maccoil m IpHIraeT ¢ FOPHU30HTAJIBHOH CKOPOCTBIO U OTHOCH-
TEJIbHO 3eMJIM M3 HEeMOABM)KHOI Joaxu Mmaccoil M Ha Geper. Kakos
CYMMapHBIii MMIIYJbC JOAKH U YEJIOBEKa OTHOCHUTEJBHO 3eMJH B MO-
MEHT Tepel OTPBLIBOM UeJoBeKa OT JoaAKu? CompoTHBJIEHHE BOALI ABU-
JKEHHIO JIOAKH IIpeHeOpeKnMO MaJo.

1) 0

2) mv

3) (m + M)v

4) 2mv
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AS.

A6.

A7,

AS8.

Ha pucysxre mokasaH rpys, NOABENIEHHEBIH HA HUTH H COBepIIAIOLTUHA
cBOGOAHBIE KOJNe6aHMA KaKk MAsATHUK. B KakuX IIpefesnax HOpU 3THX
KoJIe6aHUAX IPy3a U3MEHAETCHA ero KHHeTUYeCKas SHeprua?

ITonnas mexaHwyecKas 9HEPrusA rpysa B MOMEHT MaKCHMAJILHOTO OT-
KJIOHEHHA OT NOJIOKEeHUA paBHOBecHs paBHa 10 JIxk.
o

1) Kunernueckas sHeprusi He usMeHsAercsa u pasHa 10 JIx
2) Kuneruueckasi sHeprua He U3MeHsAETCS U pasBHa 5 Ik
3) Kunernueckas sHeprusa uamensercs ot 0 go 10 Tx

4) Kunernueckas sHeprua uamensercs or 0 go 5 Ik

IIpu nmporekaHum nmepeMEeHHOTO TOKa B ILIENHM, CoAep Kalleil KOHAeHCa-
TOpP, CHJIa TOKa Ha KOHJEHCATOpe H3MEHSETCA 10 3aKOHY

i= Umchos(mt + g)

Pagzoit Konedauuil B 5TOM BBIPAYKEHUH SIBJIAETCS

T T
1) — 3) ot +—
)2 ) ® 2

2) ot 4) cos (cot + g)

BeCHOPiIlIO‘IHhIe nepeMenieHNss HeOOJIBITNX TBEPABbIX YaCTHUIl B YXUIKO-
CTAX IOJ JeHCTBHEM YAapoB MOJIEKYJI XHUIKOCTH IIPOHUCXOAAT H3-3a
SBJICHUA

1) Tennonepepayu 3) muddysun
2) KOHBEKIINH 4) GpOyHOBCKOT'0 ABMXXEHUSA

HpeanpHull ra3 cHayaja HarpeBaJICA NPHM MOCTOSSHHOM 06BEMeE, IIOTOM
ero o6’beM YMEHBINAJICA IPH MOCTOAHHOM AABJIEHHH, 3aTeM IpH IO-
CTOAHHOM TeMIlepaType /JaBjeHHe rasa YMEHBIUIWJOCh JO INEPBOHA-
JaJIbHOTO 3HaueHud. Kakoil u3 rpadukoB Ha PUCYHKE COOTBETCTBYET
3TUM HM3MEHEHHUAM COCTOAHUA rasa?

p P P P
1) 2) | /3 l A 4) ‘
0 > 0 0 7 0 ,

T

Ny
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A9.

A10.

All.

Al12,

A13.

Al4.

Al5.

Al6.

IIpn ymenblieHuu ob6beMa HAEAJIBHOTO rasa B 2 pa3a U yBeJIUUEHUU
ero abCcoOJIOTHON TeMIIepaTyphl B 4 pa3a JaBjeHHue rasa

1) yBeauunmaoch B 8 pasa 3) He U3MEHUJIOCH
2) ysemuumsoch B 2 pasa 4) yMeHBIIMJIOCH B 2 pa3a

Ecnu upeanbHBIH ras oraai KosudecTBo ternnorsl 100 Ik u npu saToM
BHYTDPEHHAA 3Heprusa rasa ymenbuimiack Ha 100 [k, To pa6ora, co-
BEpIIEHHAs ra3oM, paBHa

1) —-200 Ix 3) 100 Ix

2) 200 I« 4) 0 Ix

Kak u3MeHHTCA CHJa KYJOHOBCKOTO B3aMMOZAEHCTBUSA ABYX TOYEUYHBIX
3apAYKEeHHBIX TeJ IPH YBeJIWYEHHUM DACCTOAHMUA MeXJy HUMHU B 3 pasa
¥ yBEeJMUYEHUH 3apsafa OgHOro u3 Tes B 3 pasa?

1) Vseauunrcs B 27 pas 3) He usmenurcs
2) ¥Vsennuurcsa B 9 pas 4) Ymeubmutca B 3 pasa

UYeMy paBHO 3J€KTPHUYECKOE CONPOTHBJIEHNE HArpeBaTesisd, €CJH IIpU
cmie Toka 0,2 A Ha HeM 3a 4 MUHYTHI BeIJeausaock 960 'k TennoTs?

1) 20 Om 3) 1200 Om
2) 100 Om 4) 6000 Om

IIpamMonuHeitHblii TPOBOAHUK AAMHON 0,2 M HAXOAUTCA B OAHOPOJHOM
MarsuTHOM Iojie ¢ MHAYKIueir 4 Ta u pacmosoxken nmon yriiom 30° x
BEKTOpY HHAYKIUKU. UemMy paBeH MOAYJb CHJbI, AEHCTByIoUleil Ha
TIIPOBOAHUK CO CTOPOHBI MAarHUTHOTO MOJIA IIPU CUJIEe TOKa B HeM 2 A?
1) 0,2H 3)3,2H

2) 0,8 H 4) 20 H

Yucno BUTKOB B IIePBUYHON 0OMOTKe TpaHchopmaTopa B 2 pasa
MEeHBIIIe YKCJIa BUTKOB B €ro BTOPMYHOH obmoTKe. KaxkoBa ammianrynaa
KosebaHUI HaNps'KEeHUA Ha KOHIIAX BTOPUYHOH OOMOTKM TpaHCPOp-
MaToOpa B PEXXHME XOJIOCTOT'O XOJa, €CJY aMILUIUTyAa KojebaHuil Ha-
NpAMKeHNs Ha KOHIIaX nepBu4yHOM odmMoTku 50 B?

1) 100 B 3) 50 B
2) 502 B 4) 25 B

IIpu nepexone Jyya cBeTa M3 OAHOM CpeAbl B APYryI0 yroJ NajeHUs
paBeH 53°, a yroa npenomienus 37° (sin 37° =~ 0,6, sin 53° ~ 0,8). Ka-
KOB OTHOCHUTEJIbHBII II0Ka3aTesb MPEJOMJIEHNs BTOPOM CpeAbl OTHOCH-
TeJIbHO IIePBOi?

1) ~ 1,43 3) 0,75
2) ~ 1,33 4)~ 0,7

II

xQ

B obnacTm Ha/OKeHMS CBETOBBIX IIYUYKOB OT ABYX KOI€PEHTHBLIX MHC-
TOYHHMKOB CBeTa HaOJI0aloTCA 4YepeAyIOIMecs CBETJble H TEMHBIE IIO-
JIOCBI. OTO ABJIEHHE HA3BAaHO

1) unTepdepeHIMEil cBETA 3) monsipusamnueii ceeta

2) mudpaxinueil ceera 4) nucnepcueit cBera
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Al7.

A18.

A19.

A20.

A21.

IIpu ocBemieHNN METANTUYECKOM IJIACTHHLEI MOHOXPOMATHYECKHM CBe-
TOM € YacTOTOH Vv mpoucxoauT GorToajeKrpuyecKuit sdderr. Makcu-
MajlbHaA KHHeTUYeCKas JHEPIrus OCBOOOMKAAaEeMbIX SJeKTPOHOB paBHa
2 3B. Ilpu ocBemeHUn 3TOH IJIACTUHEI MOHOXPOMATHUYECKHUM CBETOM C
4acToTOH 2v 3HAYeHHEe MaKCHMAJIbHON KWHETHUYeCKOH sHeprum GoTo-
3JIEKTPOHOB OyZeT

1) 1B

2) 4 5B

3) Oounbire 2 3B, HO MeHbIe 4 3B
4) Ooubize 4 3B

Kaxoe BemecTBo M3 IepeyMCJIeHHBIX HUMKE HCIIOJBL3YEeTCS B SAEPHBIX
peakTopax B KayecTBe fJePHOro ropioyero?

1) VYpau 3) Kagmnii

2) T'padur 4) Tsaxenasa Boga

Kakum 3apAAOBBEIM 4HCJIOM 00J1aJaeT aTOMHOE AP0, BO3HHKIIIEE B pe-
3yJbTaTE O-paclaja AApa aToMa 3JIeMEHTa ¢ 3aPAJOBLIM uucjaoMm Z?

1) Z-1 3)Z -4

2) Z-2 4)Z+1

Ha nimenke ¢doroamnapara mosiyueHo m3o0OparkeHHe IpegMeTa B HATY-
pajlbHyI0 BeauuumHy. Ha OCHOBaHMM 3TOr0 MOXKHO YTBEpPMKIATh, YTO
06beKTUB npu ¢GoTorpadpoBaHUN HAXOAWJICA OT (OTOIIEHKHM Ha pac-
CTOAHUU

1) paBHOM GPOKYCHOMY PacCTOAHUIO

2) paBHOM ABYM (DOKYCHBIM PACCTOSAHHIM

3) Ooublire GPOKYCHOro, HO MeHbIIIe ABYX (POKYCHBIX PACCTOSTHUM
4) OoJbllle ABYX (POKYCHBIX PACCTOSHHM

Bosmorkna sim Takad MAearbHAA TEIJIOBAas MAIINHA, KOTOpas 3a ITMKJI
nosgyuyaer or HarpeBaTeas 50 )k u coBepluaeT MOJIE3HYI0 paboTy
100 I»x? Kaxos KII/ Takoil TenJoBO# MalIuHbI?

1) Bosmoxkna, 200% 3) Boamorxkua, 50%
2) BoamoxHa, ~ 67% 4) HeBoamookHa, 200%
YacTtb 2

OTBeTOM K 3apaHuMaM aTon 4Yactu (B1-B4) asngaetca nocnenosatenbHOCTb
umdp. Bnuwure oTBeTHI CHa4Yana B TEKCT paboTel, a 3aTeM nepeHecute ux B GnaHk oT-
BeToB N2 1 cnpaBa OT HOMEpa COOTBETCTBYIOWEro 3aaHuns, HaunHas ¢ NepBon Kne-
TOo4KN, 6e3 Npo6enos N kakux-nMMbo ONONHUTENbHBLIX CUMBONOB. Kaxayo undpy nn-
LUMTE B OTAENBLHOW KJ1IeTO4YKE B COOTBETCTBUMU C NpnBeaéHHbIMK B BnaHke oBpasuamu.

B1.

Komera gBumikerca mo aymntudeckoii opoure Bokpyr Cosnuma. Wsame-
HAIOTCA JU IepedYNcJeHHbIe B NMEePBOM cTobLe Ta0auubl (PHUSHYECKUe
BeJIUYUHBI BO BpeMs yjajieHuss KoMmeThl oT COoJHIIAa M eCJIM U3MEHAIOT-
cd, To Kak? CumraeM, YTO Ha KOMETY AEHCTBYEeT TOJBKO CHJIa TAroTe-
Hua CosHIa.
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Hdaa Kaxaoif BeJUYUHBI ONpPEJEJUTEe COOTBETCTBYIOILIHII XapakTep H3-
MEHEeHHUA:

1) He uameHsieTCA

2) TOJIBKO YBEJUUYUBAETCS II0 MOLYJIIO

3) TOJBKO YMEHBILAETCS 10 MOXYJIIO

4) yBeJMYUBAETCHA IO MOAYJIIO U U3MEHAETCA 110 HAapaBJIeHHIO

9) yMeHbIIaeTcs IO MOIYJI0 U U3MEHAEeTCA IO HaIPaBJIEHHIO

6) yBeauumBaeTCA 110 MOAYJIIO, He U3MEHAETCA II0 HAIPABJIEHUIO

7) yMeHbIIaeTCsT 0 MOAYJIO, He HU3MEHseTCs M0 HaIlpPABJIEHHUIO

3anuinute B TaOJIHIY BLIOpaHHBIE IUMPBI AJA KakIol (uU3MUecKoit
peauuuHbl. I{udpsl B OTBETE MOT'YT IOBTOPATHCA.

CxkopocTb

Ycxopenue

Kunernueckas sHeprus

IlorerunanvHas JHEprusa

Ilonnaa MexanuuyecKas JHeprusa

B2. VYcraHoBHTEe COOTBETCTBUE MeXAY (M3NUYECKHMH IpollecCaMM B MHUK-
poMupe, IIePeUYHCACHHLIMH B IEPBOM CTOJIOIE, U XapaKTepHCTUKaMHU
9TUX NIPOIIECCOB.

OU3NYECKHUE ITPOIIECCHI nX XAPAKTEPUCTHUKHU
A) U3menenne xKuHeTndeckoit sHeprum 1) BosmokHBI sni00bIe U3-
aTOMHOIO siipa B pe3yJjbTaTe CTOJKHO- MEHEHUs dHEPTruu
BEHHUA C JPYTHM SAPOM WM YaCTULleH 2) BoaMokeH Juinb Habop
B) smenenne sHepruu AaTOMHOIO sAjpa KBAaHTOBAaHHBIX  H3Me-
Kak CHCTEMbI U3 IIPOTOHOB M HEMUTPO- HEHUI 5Hepruu

HOB B pe3dyJibTaTre BaaumojeiicTBua ¢ 3) CmekTp JHHeHYATHIH

IPYTHM aTOMHBIM AApoM uu yactuieii 4) ChneKTp CIIOIIHOMK
B) Ucnyckanme 3JIeKTPOMATHUTHBIX H3JIY-

YeHHUl BO30YKICHHBIM AIPOM

A b B

B3. Ilpu OnicTpoM ABMIKEHUHU IOPUIHA B IWJIMHAPE AU3EJBLHOrO ABUTATENSA
00beM BO3JyXa YMEHBIIHJICA. YCTAHOBHUTE COOTBETCTBHE MEXKAY (puU3u-
YeCKUMHU BeJIMYMHAMM, XapaKTEPHU3YIOIMMU MIPOIIECC CIKATHUA BO3AY-
Xa, NepevyucJeHHBIMHA B IIePBOM CTOJOIlE, U X U3MEHEHUAMH BO BTO-
poM cToaobiie.

OUBNYECKHUE BEJINYNHEI NX USBMEHEHUA
A) JTlaBnenue 1) YBeauuenue
B) Temmeparypa 2) YwmMeHbllleHHE
B) BuyTpennsasa sHeprus 3) HeusmeHHOCTH
A B B r

3anumuTre B Tabaully BbIOpaHHBIe IUGPBI AJS KaXAONH (Du3nUecKoin
BeanuyuHbl. I{ludpsr MmoryT nosroparsca.
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B4.

K HMCTOYHHMKY IIOCTOAHHOrO TOKa Obljla MOAKJIIOYEHA OJHA 3JJEeKTpude-
ckas Jlamna. YTo mpoM3oiifeT ¢ HanpsAKeHHUeM Ha 3TOH JjaMile, MOII-
HOCTHIO TOKA Ha Heil M CHJIOM TOKa B IeNM NPH HOAKJIIUEHUH IIocJje-
JOBATEeJbHO C 3TOH JIaMIOH BTOPOM TAKOIl ke JIaMIIbI?

dna Ka'xooH BeJUYUHBI ONPEJEJINTEe COOTBETCTBYIOIIHII XapakKTep H3-
MEeHEeHU:

1) yBennuenue
2) yMeHbIlIeHHIe
3) HeU3MEeHHOCTBb

danumuTte B Tabauny BbIOpaHHBIe HUPPHI AJAd KaKAOH (pusmdeckoi
BenuuHEbl. I{udpel MOTYT IIOBTOPATHCA.

Hanpsoxkenne MouHocTE Cuna Toxa

Yactb 3

3agaHna TpeTbeit YacTn npeactasnsaioT coboii 3apadun. PekoMeHayeTcs Npo-

BECTU UX npegpaputenbHoe peuleHne Ha YHepHOBUKeE.

Mpu BbINOAHEHUN 3apaHni (A22-A25) B BGnaHke oTBeToB N2 1 nog HOMEpOM

BbINONHAEMOr0 BamMu 3aAaHns NOCTaBbTe 3HaK «x» B KETOUYKE, HOMEp KOTOpPOi COo-

OTBETCTBYET HOMepYy BIGPaHHOro BaMu oTeeTa.

A22. Ha pucyHKe IOKasaHa IIKajJa YHUBEPCAJbHOI'O mpubopa, MaMepsrolne-

T0 BeJIWYUHY aTMoc(epHOro JaBJIeHUs, TEMIEPATyPy ¥ BJIAXKHOCTb.

Cuumure noxasanus 6apoMeTrpa u rUrpoMeTpa.

1) ATmochepHoe gaBiienue pasHO ~ 995 rlla,
BJIA’KHOCTDH BO3/yXa paBHa ~ 61%

2) ArmocdepHoe gaBaeHue pasHo ~ 1003 rlla,
BJIAYKHOCTH BO3ZyxXa paBHa ~ 61%

3) ArmocoepHoe gaBiaeHne paBHo ~ 995 rlla,
BJIA’KHOCTH BO3ayxa paBHa =~ 48%

4) ArtmoctepHoe naBienne pasHo ~ 1003 rlla,
BJIAKHOCTH BO3JyXa paBHa ~ 48%

HHU3KO0E 1000 BBICOKOE
950 1050
75
A
ATM.JIABI.
(/[ 800"
< RSl I T2 T 4
S‘” 0 10 RO 130 40 ‘%
OTH.BJIAXH! % %
- 0 °
x 554 CyXxo 0 BIIAXHO
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A23.

A24.

A25.

B Tabauiie npeacTaBiieHa 3aBHCHMOCTH MOAYJS U CKOPOCTH JABUYKEHUS
aBTOMOOMJIA OT BpeMeHU ¢:

t, c 0 1 2 4 6
v, M/cC 0 2 2 6 6
Kakoil nyTs GBI MPOMIEH TEJOM 3a BTOPYIO CEKYHAY?
1) Om 3)2m
2) 1m 4) 3 ™

B oxHOpOgHOE MarHMTHOE II0JI€ MapaJiieJIbHO BEKTOPY WHAYKIIUU BJjIe-
TeJIM 9JIEKTPOH M aibda-yactuna. Kaxk M3MeHHTCA xapakTep UX [ABH-
JKeHus?

1) SJIeKTpOoH YCKOpPHUTCH, ajlbda-4yacTuIia — 3aMEeIJIUTCA

2) OJeKTPOH 3aMeAJIMTCH, ajb(a-dacTuia — YCKOpUTCH

3) AneKTpoH M anbda-uyactTuna OyayT IPOAONKATH ABUXKEHHE C HEU3-
MEHHOH CKOPOCTBIO

4) DJeKTpPOH M ajib(a-4acTHUIla HOJIYyIaT OLUHAKOBOE YCKOPEHUE

Macca maccaxxkupa aucdrta 100 xr. JIudT aBUIKETCA C YCKOPEHUEM
2 m/c® Buua. KakoB Bec maccaskupa, eCi yCKOpPeHHe CBOOOZHOrO ma-
neHus pasuo 10 m/c??

1) 200 H 3) 1000 H
2) 800 H 4) 1200 H

He 3abyabTe NnepeHecTu Bce oTBEThI B 6naHk oteeToB N2 1.

Mpw opopmneHnn pewenunsa B HnaHke oTeeTos N2 2 3anuwnTe cHavana HoMep 3a-
paHuna (C1, C2 u 1.4.), a 3aTeM peLLeHrne COOTBEeTCTByIowWen 3agadn. OTBeTh 3anu-
cbiBaliTe YETKO U pa3bopumnBo.

MNonHoe peweHne 3apa4 C1-C6 Heobxoanmo 3anuncaTtb B 6naHke oTeeTos N2 2.

C1.

B sKcmepuMeHTe YCTAHOBJIEHO, YTO DM TEMIIepaType BO3AyXa B KOMHa-
Te 27 °C Ha CTeHKe CTaKaHa C XOJIOMHON BOJOIl HaUMHAETCA KOHIEHCA-
1A MapoB BOALI M3 BO3AYyXa, €CJIU CHU3UTH TEMIIEpPaTypy CTaKaHa /0
16 °C. ITo peayapTaTaM 3THX 3KCIEPUMEHTOB OIPEAEJIHUTE OTHOCHUTEh-
HYI0O BJIQMKHOCTE Bo3ayxa. JJId pellleHMs 3aJadM BOCHOJIb3yHMTEeCh Tab-
aunei. IIpn noHm)KeHUUN TeMIepaTyphbl BO3AyXa B KOMHAaTe KOHJAEHCA-
s I[IapoB BOALI M3 BO3AyXa HaUYHMHAETCS IIPHU TOHM JKe TeMIepaTrype
craxkaHa 16 °C. MameHniach JHM OTHOCUTENbLHASA BJIAXKHOCTh Bo3ayxa?

JlaBiieHMe M ILIOTHOCTH HACHIIEHHOI0 BOJAHOTO mapa
NpH Pa3JaNIHOH TeMmepaTtype

t, °C 7 9 11 12 13 14 15 16
p, rlla 10 11 13 14 15 16 17 18
p, o/M® | 1,7 8,8 10,0 | 10,7 | 11,4 | 12,11} 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60

p,rIla | 22 25 28 32 36 40 74 200

p, r/m® | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5
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MonHoe npasunbHOE peuwleHne kaxaom na 3aaga4 C2-C6 gonxHO BKIKOYaTL 3a-

KOHbl M HPOPMYNbI, NPUMEHEHNE KOTOPLIX HEOBX0ANMO 1 AOCTATO4HO ANa peLleHuns
3apa4m, a Takke maremaruuyeckve npeobpa3oBaHns, PacyETbl C YNCNEHHBIM OTBE-
TOM ¥ NPU HEOBXOANMOCTU PUCYHOK, NOSICHAIOLLLMI PeLLEeHNE.

C2.

C3.

C4.

Cs.

C6.

B arTtpaknmnoHe uyesoBeKk Maccoil 70 ‘Kr IBMIKETCA Ha TeJeXKKe II0
peJibcaM M COBepIIaeT «MEPTBYIO NETJIO» B BEPTHKAJBHOH IIJTOCKOCTH.
C kKako#l CKOpPOCTBHIO ABHUTAJIACH TeJIeKKa B HIJ)KHEH TOYKE KPYroBOi
TPAaeKTOPUH PaguycoM 5 M, €CJIM B 3TOM TOUKE CHJIA JABJIEHUS 4YeJIo-
BeKa Ha cuaeHHe TeJe:XKKHu Oblia paBHa 2100 H? YckopeHune ¢cBOOOIHO-
ro nagenus 10 m/c?.

Ha guarpamMMe npeAcTaBjieHBI H3MEHEHUA [TaBJeHHA W 00beMa uie-
aJIBHOTO OAHOAaTOMHOro raza. Kakoe xKoamuecTBO TemJOTHI ObLIO IIOJY-
YeHO WJIM OTJAHO ra3oM IIpH Ilepexoje u3 cocToAHus 1 B cocroanme 3?

P,1la
300 2
200: ¥
100 L - 3
i ] | 1 1 >
1 2 3 v,

IIpu KOpPOTKOM 3aMBIKAHHWHM BBIBOJOB raJIbBAHNUECKOIr'O 3JIeMeHTa CHJa
ToKa B nenu paBHa 2 A. IIpu moakmoYeHWHM K BBIBOAAM rajbBaHHYe-
CKOI'0 3JIEMEHTa 3JIEKTPHYECKOM JIaMIbl 3JIEKTDMYECKUM COIIPOTHBJIE-
Huem 3 Om cuna Toxa B menu pasHa 0,5 A. Ilo pesyapraram sTHX
sKcrepuMeHTOB onpeaennte 3C rajpBaHNYECKOro 3J€MeHTA.

dororaTon ¢ paboToil BhIXOAA 4,42.1071° Jk, ocBellaeTCs CBETOM C
nauHoi BoaHBI 300 HM. BrliereBmine #3 KaToha 3JM€KTPOHBI NONALalOT
B OJHOPOJAHOE MArHUTHOE moJie MHAYKumei 7,87 .10™* Tx nepneHIZMKY-
JAPHO BEKTOPY HMHAyKuuM. YeMy paBeH MaKCHMAaJbHBII Paguyc OK-
pyXHOCTU R, 10 KOTOPOH ABHUYKYTCA 3JIEKTPOHBI?

BrrunciauTe Maccy paAgNMOAKTUBHBIX IPOAYKTOB AeJeHUA fAAep YpPaHa,
HaKaAIlJIUBAIOIIIUXCA B AJE€PHOM DpPeaxKTope TeJOBOM MOILIIHOCTBIO
3 - 10° Br 3a cyTKu, IpUHMMAs BblfeJeHNe dHEPruy IpPU JeJeHUH 5j-
pa ypana 235 paBabiM 200 MsB.
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BAPUAHT 8

Yactb 1

NONHAEMOro Bammn 3ananua (A1-A21) nocTaBbTe 3HAK «x» B KNIETOYKE, HOMED KOTO-
pOit cooTBETCTBYET HOMEPY BbIOPAaHHOIrO BaMun oTeeTa.

Mpw BbINONHEHUN 3aaaHnii yacTn 1 B Gnanke oteeToB N2 1 Noa HOMEpPOM Bbl-

Al.

>
g

A3.

Ad.

3aBUCHUMOCTh KOOPAUHATHI X Teja OT BpeMeHU { MMeeT BUI:
x =1+ 2t + 3t2.

ITpoexkuusa CKOPOCTH Tejia Ha ock OX B MOMEHT BpeMeHU ¢ = 3 C Ipu
TaKOM ABHKEHUU DaBHA

1) 34 m/c

2) 20 m/c

3) 11 m/c

4) 2 m/c

Ha pucyHke npeacTasJieHbl yeTbipe BeKTopa cui. C MCKJIOUYeHUeM Ka-
KOT0 M3 4YeThIpeX BEKTOPOB pPAaBHOAEHCTBYIONIAS OCTABIIMXCA TpPeX
BEKTOPOB paBHA HYJIO?

-
N\
N

[

|
Res! 11\

1) R 3) F
2) F 4) F,

Ha mak/JI0HHOI MJIOCKOCTHM AJIMHOM 5 M M BBICOTOM 3 M HEIIOABUIKHO
JeXuTt rpya maccoit 50 xr. Uemy paBeH MOZYJIb CHUJIBI TSXKECTHU, Aeii-
CTByMIOIIEeH Ha rpys3?

1) 500 H

2) =400 H

3) ~300 H

4) =50 H

YesoBeK Maccoii m IpwiraeT ¢ rOPU3OHTAJILHO HAIPABJEHHOH CKOPO-
CTHIO U OTHOCHUTEJBbHO 3eMJIM M3 HEeNOABMXKHOI Jiogku maccoi M Ha
G6eper. Ecau comporuBjieHHe BOAbI ABHKEHHIO JONKU HPEHEOPEKUMO
MAaJIo, TO CKOPOCTb JIOAKHM OTHOCHUTEJIHHO 3eMJH B MOMEHT OTpLIBa Ue-
JIOBEKA OT JIOAKU PaBHA

1) 2v 3) mv/(m + M)

2) v 4) mv/M
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AS.

Ha pucyske moxkasaHbl:

1 — monoxxeHMe paBHOBeCHA I'py3a HA MPY KHHE,
2 — TOJIOXKEHMe rpy3a B KpailHel HMKHeH TOuKe,
3 — moJIo’KeHHe rpysa B KpaiiHell BepxHel TouKe.

A6.

AT7.

1 2 3
Ecau rpys noaBecuTh K HeZeopMHUPOBAHHOMH HpPYy:KUHE (MoJoKeHUEe 3)
H OTIIYCTHUTb, TO BOSHUKHYT CBOOOAHBIE KOJIeOaHUA IPy3a Ha IPYKHHE.
B kakux npepesnax npy 3THX KoJe0aHUAX Ipy3a U3MEHAETCH KUHETHU-
yecKas 3HEPTUA CHCTEMBI IPy3-IPYXKUHA?
Ilonnaa MexaHWYeCKasd J9HEPrus CHUCTEMbI TDY3-IPYy>KHHA B MOMEHT
MaKCUMaJBLHOrO OTKJOHEHUS OT IIOJOKEHHs PpAaBHOBECHA paBHa
10 Ix.
1) KuHeTnuecKaa sHeprusa He uaMeHsaerca u paBHa 10 Ix
2) KuHeTudyecKasi sHeprus He naMeHseTcA u pasHa b [k
3) Kunmeruueckas sHeprusa usmeHsaerca oT 0 go 10 Ik
4) Kuneruueckasi sHeprusi namensaerca or 0 go 5 Ix

Ha pucynke mnpeacraBieH rpaduK CMeI[eHMs X Tejla OT HOJIOKEHHS

PaBHOBECHUA C TeUeHHEM BPeMeHH ! IIPH rapMOHMYECKHX KOoJe0aHUAX.

Yemy paBHa pasHOCTh (a3 KoaeGaHMII AJA MOMEHTOB BpeMeHM 2 ¢ U
4 c?

A

X, CM

JD N

1 3 /4 \t,:

1) 3) n

RN

2) 4) 2n

KouBeKIueil Ha3bIBAETCS IIPOIIECC

1) mepeHoOCa TEIJIOTHI IOTOKAMH BelleCTBa

2) TpPOHUKHOBEHHA B PE3YJIBTATE TEIJIOBOTO ABM)KEHUSA aTOMOB OAHOTO
TeJla B IPOMEKYTKH MEXIY aTOMaMH APYroro reja

3) HCIYCKaHHsS M IOIJIOIIEHMWS TEeILJIOBOI'0 3JIEKTPOMArHUTHOTO H3JY-
yeHuA 0e3 HeIloCPEeJACTBEHHOr0 KOHTAKTa MEXKAY TeJaMU

4) GecniopsaAOUHBIE IIepeMellleHUsI HeOOJbIINX TBEPABIX HYACTHUIL B JKHJI-
KOCTAX MJIM rasax 1o AEHCTBHEM yJAapOB MOJIEKYJ KUAKOCTU HJIU
rasa
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A12 124

A9.

A10.

All.

Al2,

A13.

WU eanbHblll Ta3 CHaYajIa OXJAMXKIAJNCA IIPU IIOCTOAHHOM JIaBJIEHHH, I1O-
TOM €ro JAaBJieHHE YBeJHYUBAJIOCH IIPH IIOCTOAHHOM O0BeMe, 3aTeM
IIpU [OCTOSAHHOM TeMIlepaType 00beM rasa yBeJWUYWJICH A0 IIepPBOHA-
YyaJbHOro 3Hauenua. Kaxkoil u3 rpadMKoOB Ha PHUCYHKE B KOOPIMHAT-
HBIX ocAX V—T COOTBETCTBYET 3TUM H3MEHEHUAM COCTOSHHUA rasa?

1% Vv Vv 1%
1) | [7 2) 3) i | 4)
Y T 0 T 0 T T

0

Hpu remneparype Ty U JaBJIEHUHN Py OTUH MOJIb HAeaJILHOIO rasa 3a-
HUMaeT oobeM Vy. KakoB o0'beM ABYX MoOJieH rasa IpH TOM e JaBJe-
HUU po u Temneparype 2Ty?

1) 4V, 3) Vo

2) 2V, 4) 8V,

Npeanpupiit raz moayuua xKoauuecTBo Temtotrhl 100 Ik u mpu sToM
BHYTpeHHAsS 9Heprus rasa ymeHbmuiach Ha 100 k. PaGora, cosep-
IIeHHAas BHEUIHUMM CHJIAMM HaJ ra3oM, paBHA

1) 100 mDx 3) —200 Ox

2) 200 Ox 4) 0 ox

Cuna B3amMOAEMCTBUS MEXJIY ABYMS TOYEUHBIMH 3apsSyKeHHBIMH Te-
JaMH IpPH YMEHBIIEHUHM 3apsafa Ha KaXXKIOM Tejie B 2 pasa U yMeHblile-
HUM PACCTOAHUS MEMAY TejJaMu B 2 pasa

1) ymeHbminTca B 8 pas
2) ymenbinmmurtcs B 4 pasa
3) ymeHbIINTCA B 2 pasa
4) He U3MEHUTCH

Yucao BUTKOB B IEPBUYHON 00MOTKe TpaHcdhopmaTopa B 2 pasa 60Jb-
Ie 4YHCJia BUTKOB B €ro BTOPHYHOI oOMoTKe. KakoBa aMmiuTyza Ko-
JefaHuii HaAUPAMKEHUA Ha KOHIaX BTOPHUYHOM OOMOTKM TpaHcdopMa-
TOpa B peXXHUMe XOJOCTOrO XojJa IIpU aMIUIUTyZe KoJsebauuii
HaIIpSAKeHUs Ha KOHIaxX nepBuUYHON obomorku 50 B?

1) 50 B
2) 100 B
3) 50/2B
4) 25 B

B ombiTe 3pcrena GBLIO 00HAPYKEHO ABJIEHUE

1) BOBHUKHOBEHMS 3JEKTPUUYECKOr0 TOKA B KATYIIKE IPU BIBUTAHUN
B Hee MarHuTa

2) moBOpPOTAa MArHUTHOM CTPEJKH BOJU3M IPOBOAHUKA IIPH NPOIyCKa-
HUM Yepes HeTro TOKa

3) BzauMoOJeiicTBUA ABYX MArHUTHBIX CTPEJIOK

4) B3aMMOJEHCTBUS ABYX IapalieJbHbIX HPOBOJHUKOB C TOKOM
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Al4. OI[HHM U3 JOKa3aTeJbCTB TOI'0, UTO 3JIEKTPOMArHUTHBIE€ BOJIHBI IIOIIC-
peduHblie, ABJIAETCA CYILleCTBOBaHHE Y HHUX CBO¥CTBa

1) monmApusanmuu 3) mpesoMyeHusA
2) oTpakeHUd 4) unrepdepeHIIN

A15. TIpu mepexofe Jydya cBeTa M3 OTHOM CpeAbl B JPYIYIO Yrojl HafgeHus
paBen 30°, a yroa mpeaomieHust 60°. KakoB oTHOCHTeNBHBIH IIOKasa-
TEJIb IPEeJIOMJIEHUS NEePBOi cpeibl OTHOCUTEJILHO BTOPOii?
1) 0,5 3) 2

2) % 4) 3

A16. SIBneHue OTKJIOHEHHS HAIpPaBJIEHUS pPacHpPOCTPAaHEHMA BOJH Yy Kpada
perpaasl OT IPAMOJUHEHHOr0 HAIPaBJIeHUA Ha3bIBAETCHA

1) unTepdepeHmueii cBeTa 3) nmonapusaineil crera
2) mudpaxnueit ceera 4) mucnepcueill cBera

Al7. I'papuk Ha pHCYHKE IIPEACTaBJSET 3aBHCHMOCTb MAKCHMAJILHOHN dHEp-
ruu (POTO3JIEKTPOHOB OT YACTOTHI IMAJAIOIIUX Ha KaTtoj ¢oToHoB. Om-
peaesiuTe o rpaduKy 3HepPruio (OTOHA C YACTOTOH V;.

EK, 3B
3,0 4

2,5 -
2,0 |-

p————————_——— =

1,0 | |
0,5 |- ’

0 b
= 7 Vo U1 v
-1,0 ~

-2,0"

1) 1,59B 3) 3,5 2B
2) 2,03B 4) 0,5 3B

A18. Onpepenure BTOPOIl NPOAYKT ANE€PHON peaKIUu: ZBe + ‘éHe - lgC +7?
1) §n 3) 2H
1
2) 1p 4) v

A19. Kaxoii BMJ HOHUSHDPYIOIIUX H3JYUYEeHHN H3 IEPEeYUCJIEHHBIX HIXe
HauboJlee OIaceH MPH BHEIIHEM O0JIyYeHUM 4YeJIoBeKa?
1) Ansda-uanyuenue
2) Bera-usnyuyenue
3) 'amma-usnyueHue
4) Bce ogMHAKOBO OMACHBI
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A20. O6bexTuB (doroanmapara mnpu GororpachupoBaHUM OOBIUYHO JAaeT Ha
ILIEHKe

1) pelicTBUTe/BLHOE YBEIHUYEHHOE H300pasKeHne
2) nmelicTBUTE/NbHOE YMEHbIIEHHOe U300parkeHue
3) MHHMOe yBeJIM4YeHHOe n300parkeHune
4) MHMMOe yMeHbIIeHHOe u3obparkeHue

A21. Upeanvuas renyoBas mamuua ¢ KIIIT 60% 3a nukia paGoTsl moaydaer
ot HarpeBarteasa 50 [»x. Kakoe KOJIHMUYECTBO TEIJIOTHI MAaIIWHA OTIAET
32 HUKJ XOJOTUJILHUKY?

1) 20 Mx
2) 30 Ix
3) 50 Ix
4) 80 Ix

Yactb 2

OTtseToM K 3agaHuaAM 3Toin 4Yactu (B1-B4) ssBnsieTca nocnenoBaTeflbHOCTb
undp. BnuwmuTe oTBETLI CHaYana B TeKCT paboThl, a 3aTeM nepeHecute nx B Onaxk
oteeToB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOULEro 3a4aHNs, Ha4YMHas C NepBow
KneToukn, 6e3 npobenos n kaknx-NnMbo AONONHUTENbHBIX CUMBONOB. Kaxayio undpy
nUWNTE B OTAENBbHOM KNEeTo4ke B COOTBETCTBUM C NpuBeaEHHbIMK B Bnanke obpas-
uamu.

Bl. IlomoxutenbHO 3apsxKeHHas ajbda-dacTUlla, UCHOYIIeHHAs paguoak-
THUBHBIM SIAPOM, ABUXKETCS II0 HAMNPABJICHUIO K ATOMHOMY SAAPY, BEK-
TOP CKOPOCTHM HAIpPaBJIeH II0J HEKOTOPBIM YIJIOM K IIPAMOM, COemu-
HAOIEN YacTuily ¢ aapoM. U3MeHAIOTCA JH NepeYucIeHHbIE B IIEPBOM
crosibme TabauIbLI (GU3NYECKHEe BeJHYMHBI BO BpeMA IIPUOIMMKEHUSA
YacTULbl K AAPY U €CJU U3MEeHSAIOTCH, TO Kak?

I[JIH KaDRIIOﬁ B€JINYHUHBI OIIpeaesinTe COOTBETCTByIOIIIHfI XapaxKTep Hua3-
MEHEeHHUA:

1) He usMeHdAeTCS

2) yBeJIMUMUBaeTCA

3) yMeHbIIaeTcs

4) yBeJMYMBAETCA IIO0 MOAYJIIO M U3MEHSETCA IO HAIIPaBJIEHUIO
5) yMeHbIIaeTCs [0 MOIYJI0 M H3MEHSIeTCA 10 HaIllpaBJIEHHIO

6) yBenuumBaercA IO MOAYJIIO, He U3MEHSETCH 10 HAIIPABJIEHUIO
7) yMeHBIIAeTCs [0 MOJAYJIIO, He H3MEHsAETCA II0 HAIIpaBJIEHUIO

3anumiurte B TAOJAHIy BhIOpAHHBIE ITUMPHI A KaMao0il (dH3NUYeCcKOo
BesinuuHbI. 1{ndpel B OTBETE MOTYT IIOBTOPATHCS.

CkopocTts

Yckopenie

Kunernueckasn 9HEeprusa

I[Torennuanbuasa sHeprusd

IMonuaa mexanuyecKast 9HEeprusa
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YcTaHOBHTE COOTBETCTBHE MEXKAY OIMCAHHEM [OEMCTBHI ueJOBEeKa B
nepsoM cToJaOIe TaGAMIBl ¥ HA3BAHUSAMH 3THX AeHMCTBUE BO BTODPOM
cToJIbIIe.

IOENCTBUS YEJIOBEKA HABBAHUE OENCTBUA
A) B nerHuii neHbr YesoBeK yBHZeJ HA 1) OKCIEepUMEHT
Hebe paayry mocJje ZOKIsA A 2) HaGmiozeHue

B) On moxymas, 4YTO BO3MOKHO pasuo- 3) I'mmortesa
I[BeTHAs pajyra BO3HUKAET B pe3YyJIbTa-
Te KAaKOro-TO B3aMMOAeHCTBHA 0esoro
COJIHEYHOT'O CBeTa C KaIlJIAMH HOKIA
B) na mpoBepKH 3TOrO IIPEAIIOJIOMKEHMS
YeJIOBEK B COJHEYHBIA JeHb B3sdJ Ca-
ZOBBII LIIJIAHT ¥ TYCTUJ U3 HEro CTPy o
BOABLI TakK, 4ToOBl OHA pacmajach Ha
MHOKECTBO MEJIKMX Kamejgb BOAbI. U
OH YBHZEJI MaJIEHbKYIO pagyry

A B B

IIpu GpicTPOM ABUIKEHUM IODPIIHA B 3aKPBLITOM IMJIHWHAPE BO3AYIIHOIO
Hacoca 00'beM BOBAYyXa YBEJUUYHNJICA. ¥YCTAHOBUTE COOTBETCTBHE MEKIAY
(pI/I3I/I‘IeCKI/IMI/I BeJJHYUMHaAMH, XapaKTepu3yKIINMHU IIPOIEeCC pacHinpe-
HUA BO3AYXa, NEePEeYUCJIEHHBIMHA B IIEPBOM CTOJIOIE, 1 UX U3MEHEHHA-
MU BO BTOPOM CTOJIOIIE.

OU3NYECKHUE BEJIMYVHEBI NUX NUBMEHEHHUA
A) TaBnenue 1) VYBenuueHue
B) Temneparypa 2) YMeHbIIeHHE
B) BHyTpeHHAA sHepTUA 3) HemameHnHOCTH
A B B

Sanumure B Tabauny BbIGpaHHBIe IHMMPHI AJA KaXA0l (usndeckoin
BeJUYUHEL. 1[MpPH MOTyT IIOBTOPATHCA.

K HCTOYHHMKY TOCTOAHHOTO TOKA ObLIA TOAKJIOUEHA OZHA dJIeKTpUde-
ckad Jamma. YTo mpousoiifieT ¢ HaIpAKeHHEeM Ha 9TOH JjamIie, MOIL-
HOCTBLIO TOKA HAa HeHl M CHJIOM TOKA B LENM OPH IIOJKJIIOYEHUM MapaJ-
JeJBHO C 3TOH JaMIIOii BTOPOI TaKOil e JIaMITBI?

JIas KaKJo#i BeJHYMHBI ONpeNeINTe COOTBETCTBYIOIMII XapaKTep H3-
MEeHEeHM:

1) yBenuueHue

2) yMeHblIeHue

3) HenM3MeHHOCThH

3anumure B Tabauny BbIOpaHHBIe DUMPHI AJAA KaXKI0H (PuU3MUECKOH
BeanunHEl. I[udpr1 Moryr nosTopsaThcs.

Hanpsaxkeuune MoinHocTs Cuia Toka
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Yactb 3

3apaHus TpeTben 4aCcTu NpeacTaBnsioT cobor 3aaayn. PekomeHayeTcs npo-
BECTW UX NpeaBapuTenbHOE peLueHne Ha HEPHOBUKE.

Mpu BbiNOAHEHWW 3a4aHui (A22-A25) B 6HnaHke otBeToB N2 1 noa HOMepoMm
BbIMOMHAEMOro BaMu 3aiaHns NOCTaBbTe 3HAK «X» B KNETO4Ke, HOMEpP KOTOPOW CO-

OTBETCTBYET HOMEpPY BbIGPaHHOro BaMn OTBeTA.

A22. Hagnucs 2,5 Ha mIKaje BOJBTMETpPa IOKA3LIBAET, UTO 3TO NPUOGOP
KJacca TouHocTH 2,5. Kiaacc TouHocTM mpuOOpa NOKa3bIBAET MAKCHU-
MaJIbHO BO3MOXXHYIO MHHCTPYMEHTAJIBbHYI0O OTHOCHTEJBbHYIO IIOTpell-
HOCTh WJHM TPAHUIY OTHOCHUTEJLHOH IIOrPEIIHOCTH B MPOIEHTaX IIpHU
OTKJIOHEHHMH CTPEJIKM Ha BCIO LIKAJY.

OmnpesennTe MAaKCUMAJBHYIO AaOCOMIOTHYI0 MHCTPYMEHTAJLHYIO IIO-

IPELIHOCTh A, ., 9TOro mpubopa M rpaHULY OTHOCHUTENLHON HMHCTPY-

MEHTaJbHOU MOTrpPeHIHOCTH € AJA Caydas, KOrga IpH HN3MepeHUM Ha-
MIPAMKEHNS CTPEJKA BOJbTMETpPa OCTaHOBUTCS Ha mudpe 10.

e ™
4 ™
10 7
‘i\\\\\\\n | Im/,/,,,/,f
\\\\\ ////
W “%y
0 20

V

CIENAHO B CCCP

\_ M42100 2,5 V7 @

0

Ny

1) Apyerp =0,5 B, £=2,5%
2) Ayyerp =0,5B, £6=5%

3) Apuerp = 0,25 B, £=2,5%
4) Ayuer, =0,25 B, £=1,25%

A23. B Tabnuie npeacTraBiieHa 3aBHCHUMOCTb KOOPAMHATHI X IBUXKEHUA Teja
OT BPEMEHHU 1:

t, ¢ 0 1 2 3
X, M 0 3 6 9 12

C KaKol CKODPOCTHIO ABHUIaJIOCh TEJI0O OT MOMEHTa BpeMeHu 1 ¢ A0 Mo-
MeHTa BpemeHH 3 c¢?

1) 0,5 m/c
2) 1,56 m/c
3) 2mMm/c
4) 3 m/c
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A24.

A25.

B ogHOpOnHOe MarHMUTHOE II0JIE HePIEeHIUKYJIAPHO BEKTOPY UHAYKINH
BJjieTen ayeKTpoH. Ilo Kakoil TpaexkTopuu OH OyJeT ABUTaThCA?

1) Ilo npsiMoii ¢ HEM3MEHHOI CKOPOCTLIO
2) Ilo mpsamoii ¢ ycKOpeHUEM

3) Ilo oxkpyxxHOCTH

4) Ilo cnupaan

Pakera ¢ kocMoHaBTOM Ha GOpTY CcTaprTyeT ¢ 3eMJH C YCKOPeHHEM
30 m/c’. Kak msMeHMICA Bec KOCMOHaBTa?

1) Ocrajca npexHuUM 3) ¥Yrpounsca

2) Yasouacsa 4) YueTBepuicsa

He 3abynbTe nepeHecTy BCe oTBeThI B 61aHk otBeToB N2 1,

Mpn opopmneHumn pewenns B 6Gnanke oteeTos N2 2 sanuwnte cHavana Homep 3a-
nauma (C1, C2 n 1.4.), a 3aTeM pelwleHre cooTBeTCcTaylowe 3aaa4n. OTeeThl 3anu-
CbiBanTe YETKO 1 pasbopumBeo.

MonHoe peweHune 3apa4 C1-C6 HeoGxoamnmo 3anucats B 6naHke otBeToB N2 2.

C1.

B skcnepuMeHTe yCTAHOBJIEHO, UTO IPU TEMIIEpaAType BO34yxXa B KOMHa-
Te 29 °C Ha CcTeHKe CTAaKaHA C XOJIOAHONM BOAOH HAUYMHAETCA KOHAEHCa-
IIUA TApoOB BOABI U3 BO3AYyXa, €CJAM CHU3UTH TeMIIepaTypy CTaKaHa [0
27 °C. Ilo pesyapraTaM 3THX 3KCIEPMMEHTOB OIpeeanTe abCOMIOTHYIO
¥ OTHOCHUTEJILHYIO BJIAKHOCTH BO3ayxa. I[yia pemreHus 3aJadd BOCIOJIb-
ayiirech Tabauneii. Iloacaure, moueMy KoHAeHCAIlUA NapoB BOJABI B BO3-
IyXe MOYKEeT HauMHATLCA IIPU PA3/IMYHBIX 3HAUEHUAX TeMIlepaTypHl.

JlaBjeHMe M IJIOTHOCTh HACHINIEHHOr0 BOJAHOrO napa
NpH pa3jHYHON TeMnepaTtype

t, °C 7 9 11 12 13 14 15 16

p, rlla 10 11 13 14 15 16 17 18

p, /M | 7,7 8,8 10,0 | 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60

p, rlla 22 25 28 32 36 40 74 200

p,r/M® | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 180,5

KOHbI ¥ GOPMYNbI, NPUMEHEHNE KOTOPbIX HEOBX0AMMO U AOCTaTOYHO AR PeleHns
3afauu, a TaKkke Martematudeckue npeobpasoBaHus, PacHETbl C YUCNEHHLIM OTBE-
TOM 1 NPU HEOBXOAUMOCTUN PUCYHOK, NOSICHSIOLWLMIA peLleHne.

MNMonHoe npasnnbHoe pelweHne Kaxaon us sagad C2-C6 AonKHO BKNOYaTL 3a-

C2.

B arrparmmone uesioBeK Maccoili 60 Kr aBuiKeTCA HA TeJIEXKKe IIO
pejbcaM U COBEpIIAEeT «MEePTBYIO IETJIIO» B BEPTUKAJIbHON IJIOCKOCTH.
KakoB paauyc KpyroBOoil TpPaeKTOPHM, €CJIM B HUMKHEH TOYKe IIpHU
JBIDKEHHH TeJeKKH cO cKopocThio 10 M/c cuna naBleHHs YeJIOBEKa
Ha CHJeHHe TejexKu Owlia pasHa 1800 H? Vckopernue cBoGomHOrO
HajleHus TPUHATH paBEBIM 10 M/c?.
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C3.

C4.

C5.

Ceé.

Ha AuarpaMMe ImnpeacraBJIeHbl U3MEHEHUHA OJaBJIEHUSA N obbeMa uae-
aJIBHOTO OQJHOATOMHOI'O rasa. Kakoe KoamM4ecTBO TEILIOTHI OBLIO II0JYy-
YeHO HJIM OTAAHO ra3oM IIpH mepexone u3 coctognuAa 1 B cocrosHue 37

P, l'IaA
300F—- - —o 2
200|-
- Y
100 L 3
i 1 1 1 1 >
1 2 3 Vv, v

Aapo nsoroma Bomopoaa %H — JeliTepusa — ABUIKETCSA B OSZHODPOLHOM
MATHUTHOM moJje HHAYKIued 3,34:107° Ti mepneHAUKYIAPHO BEKTODY

B uHayknuy mo oxpyxkHoctu pagmycoMm 10 m. Omnpenenmnre CKOPOCTH
sappa.

CoexTp HabiiogaeTcaA ¢ MOMOIIbI0 AM(PPAKIMOHHON peleTKH, MMeo-
mieit 500 mTpuxos Ha MmIMMeTpP. IIpu pacnoJsioKeHWM peHleTKH y
rjiasda CHeKTpaJbHAfA JHHUA B CIEKTPe IIEPBOro NnopAaka Habuaiojgaercs
HA PaACCTOAHUU @ = 9 CM OT IIejiM B 3KpaHe, PACCTOSHHE OT PEHIETKU
oo sxpada [ = 40 cm. Onpenenure JJWHY BOJIHBI HaOJIIOaeMOH CIEK-
TPaJbHOU JUHHM.

MupoBoe morpebJieHHMe SHEPTUK YeJIOBEUEeCTBOM COCTAaBJIsSIET IIPUMEPHO
4.10%° ¢ B roa. Eciu 6ymeT BO3MOJKHO OCBOGOMKAEHIE COOCTBEHHOMN
9HEepruy BellecTBa, CKOJIbKO KIHJIOIPaMM BelllecTBa morpebyercsa pac-
XOA0BaTh YeJOBEYECTBY B CYTKH [JIs YIOBJIETBOPEHUS COBPEMEHHBIX
notpebHOCTEH B 3HEPTUU?
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BAPUAHT 9

Yactb 1

NONHAEMOro Bamu 3agaHns (A1-A21) noctasbTe 3HAK «x» B KIE€TOYKE, HOMEP KOTO-
pOW COOTBETCTBYET HOMEpPY BbiOpaHHOro BaMu OTeeTa.

Mpwn BbINONHEHUM 3apaHuit YacTk 1 B BnaHke oteetoB N2 1 Nog HOMEPOM Bbi-

Al.

A2,

A3.

Ad.

A5.

3aBUCHMOCTH KOODAUHATHI X TeJia OT BpeMeHH ¢ MMeeT BUJ:
x =1+ 4t — 2%,
IIpoeknus cxkopocTu Teja Ha ocb Ox B MOMEHT BpeMmeHu ¢t = 1 ¢ mpm
TAKOM JBMKEHHM PaBHA
1) 8 m/c 3) 2 m/c
2) 3m/c 4) 0 m/c

JBe cuael 3 H u 4 H npunoxxeHsl K OgHOH TOUKE TeJa, YIroJl MEXIY
BeKTOpamu cuJi paBeH 90°. Moayns paBHOAEHCTBYIONIEH CUJI PaBEH
1)1H 3)7TH

2) 5H 4) 25 H

Baron kanaTHOii mogBecHOH mopornm maccoii 100 Kr nogHuMaeTcs
BBEPX CO CKOPOCTBIO 1 M/c. Yroa Mexjy TATOBLIM KaHATOM M TOPH-
30HTAJILHOM IIOBEPXHOCTBIO 3eMJH cocraBiser 45°. Yemy paBeH Mo-
IVJIb CUJIBbI TAMKECTH, AEHCTBYIOIEH Ha Barou?

1) = 1000 H 3)~ 100 H
2) ~707TH 4)~70,7H

Baron maccoii m, ABMIKYIIHMIICA CO CKOPOCTHIO U, CTAJIKHBAETCA C He-
MOABMXKHEIM BaroHoM Maccoil 2m. Kakum cyMMapHBIM HMIIYJILCOM 00-
JafialoT JBa BaroHa B MOMEHT CTOJKHOBeHHA? BsammopeiicTBue Baro-
HOB C JPYTHMMH TeJaMH IPeHeOperXuMo MaJjo.

1) 0 3) mv/2

2) mv/3 4) mv

Ha pucyHKe IOKasaH rpys, NOABEINEHHBLIH Ha

HATH U COBepIIAOLINil cBoOOAHBIE KoJieOaHUA

Kak MaATHUK. 3MeHAeTCs JIX IIPDM 9THUX KOJIe-

6aumax rpysa ero moJsiHas sHeprusa? HasectHO,

YTO MPH 3THUX KoJebaHHAX MaKCHUMAaJbHOE 3HA-

yeHHMe KHUHETHYeCKOH sHeprum pasuo 10 [k,

MaKCHMAaJIbHOE 3HAUeHHe IIOTEHIHAJbHOH 3Hep-

ruu paBHO 10 x&.

1) Ilonnasa sHeprusa He H3MEHdeTCA U paBHA
10 Ix

2) IlonHada oHeprus He H3MEHSEeTCSA UM paBHA
20 Tx

3) Ilonunas sueprus uamensercs ot 0 o 10 ok

4) ITosmuas sueprusa umameHsierca ot 0 go 20 Ix
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ROEEn

2l(3]4]]

AG6.

AT7.

AS8.

A9.

A10.

All.

IIpn nsMeHeHUAX CUJIBI TOKA B KaTYIIKe 10 TAPMOHMYECKOMY 3aKOHY
i=1, coswt

HanpsKeHHe Ha KaTylIIKe U3MEeHSeTCs IO 3aKOHY
n
u=U, cos(mt +—j.
2

Konebanusa cuiIbl TOKa B KaTyILIKe

1) omepexxaloT 1o (pase KoaebaHNA HANPAKeHUs Ha 4eTBEPTHb Nepuoia
2) orcralor o dase oT KojieOaHWIl HAaIPAMXKEHUA Ha 4eTBEPTHL Iepuoja
3) omepeskaloT mo dase KojiebaHUA HANPSAKEHUA HA NOJYyHEePUOS,

4) otcralor o ¢dase OT KoJeOaHUI HANPAXKEHUS Ha IIOJYIIepHOn

B crosmem Ha ropsieil ra3oBoif TopejiKe YalHHKe 3aKUIaeT BOAA.
Kakxoit u3 mnepeumcjeHHBIX HHUIKe IIPOLIECCOB BHOCUT HANMEHBIIWI
BKJIaJ B IIPOIeCC 3aKUMIaHMNs?

1) KonBeKnusa CJ0EB BOAbl BHYTPH YaWHHUKA
2) HcmapeHue BHYTPH NYy3bIPbKOB BO3JyXa NPHU 3aKHUIAHUHA

3) Muddysus

4) Temsonepenaya OT ra3oBOM rOpeJIKM ZOHBIIUIKY YallHUKA

Wneanbuplii ra3 cHavajia HarpeBasCdA IIPU IIOCTOAHHOM JAaBJIEHUHU, IO-
TOM €ro JaBJieHHe YMEHbIIAJIOCh IIPHU IIOCTOAHHOM o0beMe, 3aTeM IIPHU
MOCTOAHHONA TeMIepaType 00beM rasa yMeHBIINWJICH N0 IIepPBOHAYAIb-
Horo 3HaueHus. Kakoil m3 rpadukoB Ha DPHUCYHKe B KOOPAMHATHBIX
ocax V—T cooTBeTCTBYeT 9TUM N3MEHEHUAM COCTOSHUSA rasa?

1% 1% 14 1%
1) | /9 l 3) A 4)
0 T 0 T 0 T T

0

IIpy HemaMeHHONH KOHIEHTPAIIMU MOJIEKYJ HIeaJBbHOTrO Tasa CpegHAA
KBagpaTH4YHasd CKOPOCTH TEILJIOBOIO ABMIKEHUS €ro MOJIEKYJ YBeJIUUYH-
Jachk B 4 pasa, IIpH 9TOM JaBJIeHHe rasa

1) ysBeauumiocs B 16 pas 3) yBeanuniocs B 4 pasa
2) yBenuumjoch B 2 pasa 4) He U3MEHUJIOChH

WNpeanpubiii ras cosepuna pabory 300 )k M mpu 3TOM BHYTPEHHAA
sHepruda rasa ypeanumiach Ha 300 [I»x. Kaxoe KosnuecTBO TEmJOTHI
OTJaJ WX IOJIYYHJI ras B 3ToM Ipouecce?

1) Organ 600 Mx

2) Organ 300 Ox

3) Hoayuua 600 Hx

4) IToayuna 300 Ix

Cusa B3aMMOZEMCTBUA MEKAY ABYMS TOUYEUHBIMH 3apSKE€HHBIMU Te-
JlaMH IIpH YBEeJIWUYEHUU 3apsfa Ha KasKAOM Teje B 2 pa3a U yMeHbIIe-
HHUU PacCTOAHUSA MeXAY TeJaMHu B 2 pasa

1) yBennuuBaerca B 16 pas 3) yBenmuunBaeTrcsa B 2 pasa

2) yBenuuuBaeTcs B 8 pas 4) He u3MeHseTCA
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A12. Paccuuralite o0Iijee CONPOTHBJIEHME 3JEKTPUYECKOM Lemu, HpPeACTaB-
JIEHHOM Ha PHCYHKe,

1 Om

2 Om 2 Om
1 Om

1) 6 Om
2) 4 Om
3) 3 Om
4) 0,25 Om

A13. KBagpaTHas paMKa BpallaeTcs B OJHOPOAHOM MATHHUTHOM IIOJi€ BO-
KpYT OZHOH u3 cBoux cTOpoH. IlepBHIil pa3 och BpallleHUs COBIAJAET C
HalpaBjleHMeM BeKTOpa MarHUTHOW HMHIYKIIMM, BTOPOH pa3 OCh Bpa-
1IeHUs NepUeHANKYAAPHA eMy. TOK B paMKe

1) BosHUKaer B o0ouX caydasx

2) He BOBHHMKaeT HHM B OZHOM M3 CJIydYaeB
3) BO3HHMKAaET TOJHKO B IIEPBOM CJIydae
4) BO3HUKAET TOJBKO BO BTOPOM CJydae

Al4. B konebaTelbHOM KOHTYpe M3 KOHAEHCATOPA JJIEKTPOEMKOCTBIO
50 MK® ¥ KaTYIIKH HHIYKTHBHOCTHIO 2 I'H LHUKJIMYECKadA IacTOTa ®
CBOOOIHBIX 3JIEKTPOMarHUTHBIX KojiebaHHMil paBHA

1) 100 ¢!
2) 10c¢™
3) 0,1c¢™
4) 0,01 ¢!

A15. VzMeHAOTCA JIM Y4acTOTA M AJIMHA BOJHLI CBeTA IIPH ero Iepexojie M3
BaKyyMa B Boay? BrIiGepuTe BepHOE yTBepKICHHE.

1) [JnuHa BOJHBI YMEHbBIIAETCH, YACTOTA yBEJIHUYNBAETCS
2) JnuHa BOJIHBI YBEJIMYMBAETCH, YACTOTA YMEHbIIIAETCA
3) llyiuHa BOJIHBI YMEHBIIIAETCHA, YACTOTA HE M3MEHSIEeTCA
4) InuHa BOJHBI YBEJIUYHUBAETCH, YACTOTA HE M3MEHAETCHA

A16. BripaxkeHme ans JUMPaKIMOHHOTO MakKcuMyMa dsing = kA pns pas-

HOH PEIIETKH NpPU HEM3MEHHOM 3HAYEeHUM K JJisi CBETOBBIX BOJIH C
pasHOl AJIMHOM BOJIHBI BBLINOJIHSAETCA NPU PasHBIX 3HAUEHHUAX YIVIa
Audpakuuu @.

Vron sudpakuny nMeeT HauboJblllee 3HAYCHUE AJIA

1) kpacHoro csera

2) KEJTOoro cBeTra

3) roay6oro cBeTa
4) ¢dwuonetroBoro ceera
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Al7.

A1l8.

A19.

A20.

A21.

IIpu ocBemeHNM MeTAIMYECKOH IIJIACTMHLI MOHOXPOMATHYECKHM CBe-
TOM C YacCTOTOH V IIPOMCXOAUT (POTOIJIEKTPHUECKHH addeKT, MaKcH-
MajbHaA KHUHETUUECKadA JHEPrud OCBOOOYKIAEMBIX JJIEKTPOHOB paBHA
2 3B. Kakum Oyner sHaueHHe MAKCHUMAJIBHOM KMHETUYECKON SHEpPruu
(h0TO3/IEKTPOHOB IIPM OCBEIIeHHM 9TOH ILIACTUHEI MOHOXpPOMAaTHYe-
CKHM cBeTOM ¢ yactoroiir 0,5v, ecau poroaddeKT mpoucxoaut?

1) 1 3B

2) 4 9B

3) Boasire 1 3B, Ho Menbnre 2 5B

4) Memnsuie 1 3B

YKaKuTe BTOPOA NPOAYKT AAEPHON pPeaKIIuH: gLi +} H —>§ He +?

1) an
2) e

3) 1H
4) ;He

Mosker am agpo aromMa OAZHOrO XHMHUYECKOIO 3JIEMEHTAa CaMOIIPOM3-
BOJIBHO IIPEBPAaTUTHLCA B AAPO aTOMa APYTroro XMMHUUYECKOro 3jJeMeHTa?

1) Mooxer m0boe aapo

2) He MoskeT HUKAKOe SApPO

3) MoryT TOJIBKO AApa aTOMOB PagNOaKTHBHBIX M30TOIOB

4) MoryT TOABKO fAApa aTOMOB, CTOAIIHEe 3a ypaHoOM B Tabuauie
H.A. Mengeneesa

B mnockom zepkasie 3 Habmomaercs usobOpakeHume crtpeaxku C, riaas
HaxoguTca B ToukKe I'. Kakasd wacTp u300pakKeHHA CTPEJKU BUIHA
raasy?

w

N\AANRN\N

1) Bes crpenka
2) 1%
3) 1

4) He Bugua BOOOGIIIE

TemnnoBas mamnnua ¢ KITJI 60% 3a nukg paGoThl OTAAET XOJOAUILHU-
Ky 100 Ix. Kakoe KOJH4YECTBO TEIJIOTHI 3a IHKJ MAIIHMHA IOJyYaer
OT HarpeBaTeada?
1) 600 mx
2) 250 I
3) 150 I
4) 60 Hx
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Yactb 2

OtBeTOM K 3agaHuaM 3Tor 4HacTn (B1-B4) aendetcs nocnenoatesnbHOCTb
umop. Bnuwure oTBeTHI CHaYana B TeKCT paboThl, a 3aTemM nepeHecute ux B 61aHk oT-
BeTtoB N2 1 cnpasa OT HOMepa COOTBETCTBYIOLEro 3a4aHnsA, Ha4uHasa ¢ NepBon Kne-
TO4kW, 6e3 NPpo6enos N kakux-nmbo AONOHUTENBHLIX CMMBONOB. Kaxayo umdpy nu-
LUMTE B OTAENBHOW KJIETOUKE B COOTBETCTBUM C NpuBeAEHHbLIMU B BnaHke obpasuamu.

Bl. Twupsa maccoil 2 Kr mojBelleHa Ha AJMHHOM TOHKOM InHype. Ecau ee
OTKJIOHHUTBL OT IIOJIO}KEHUA paBHOBecud Ha 10 cMm, a 3aTeM OTHYCTUTE,
OHa coBepIIaeT cBOOOAHBIE KOJMeOaHUA KaK MaTeMaTHYeCKUil MAaATHUK
c nepuojgom 1 c. Uro mpomsoiizeT ¢ mepnogoM, MaKCHUMAaJBbHOI IIOTEH-
IMAaJbHOM 3Hepruel rMpM W YacTOTOM ee KosebaHWii, ecau HadaJLHOE
OTKJIOHeHHe rupu 6ygeTr paBuo 20 cm?
A Kamgoil BeJJMUYMHEI OIpeAeJINTe COOTBETCTBYIOIUI XapaKTep H3-
MEHEeHUs:
1) yBeauuurcs 2) yMeHbIIUTCS 3) He MBMEHUTCA

3anumnre B Tabnuily BeIOpaHHBIE HUPPHI AJA KaKI0H (pHU3MUeCKOH
BenuunHbl. [{udpel B 0TBEeTe MOryT IIOBTOPATHCA.

Ilepuon
YacTora

MaxkcumannvHasa HNOTCHIMAJIbHAS 3HepIrua rupu

B2. Kawmenp Gpolien BepTUKAJIBHO BBepX. VI3MeHAIOTCA JIM MepPeUNCIeHHbIe
B IIepBOM CTOJIOLe (PU3HYeCKMNe BEJIUYHMHBI BO BpPEMs €ro IBHMIKEHUA
BBEPX M €CJIU U3MEHAIOTCH, TO Kak? YCTAHOBUTE COOTBETCTBHE MEKAY
busuyecKUMM BeJIMYMHAMU, NEPEYUCIEeHHBIMH B INIEPBOM CTOJOLE, M
BO3MOXXHBIMHM BHAAMH WX H3MEHEHWiH, IepeuYMCJIeHHBIMH BO BTODOM
cTosibue. BausHueM COIIPOTHBIICHUS BO3AyXa IpeHebGpeyn.

OU3SNYECKHUE BEJINYNHBI NX NUSMEHEHUA
A) CkopocTtsb 1) He uamensercs
B) Yckopeuue 2) Yseianuusaercs
B) Kuneruueckasa sHeprus 3) VYmennpmaercs
I') IlorerumanbHas sHeprusa

A B B r

B3. IIpu oueHp MeAJIEHHOM JBMKEHHMH IOPIIHA B IUJIHHAPE 3aKPBITOTO
BO3AYIIHOTO Hacoca 00beM BO3AyXa YMEHBIIUJICSA. YCTAHOBUTE COOT-
BETCTBHE MEXIY (PHU3NUYECKMMH BeIMYMHAMH, XapPaKTEePU3YIOIIUMU
IIPOIeCC COKATHUs BO3AYXa, NMEepPeUNCJeHHBIMHA B MEPBOM CTOJIOLE, U HX
U3MEeHeHUAMHU BO BTOPOM CTOJOIIe.

DOU3NYECKHUE BEJIMYNHEI X NBMEHEHHUA

A) HaBnenue 1) ¥YBenuueHue

B) Temneparypa 2) YMmenblieHue

B) BuyTpenuas sueprus 3) HensmeHHOCTB
A B B

3anumure B Tabauny BhIOpaHHBIe HUPPHI A KaXKION (QUINUECKOMH
BeJIM4uHBI. 1{ndpbl MOryT HOBTOPATHCS.
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B4.

K HCTOYHMKY TOCTOAHHOIO TOKa Obljla HMOAKJIIOYEHA OJHA 3JIEKTPHUUEe-
CKas JiaMIa, 3JeKTpUYeCcKOoe CONPOTHUBJIEHVWE KOTOPOU paBHO BHYTpPEH-
HEMY CONPOTHUBJIEHHIO HCTOYHHUKA TOKA. UTO MPOUIOHIET C CHJIOH TOKa
B LieNH, HaIpPs’KeHWEeM Ha BbIXOJE MCTOYHMKA TOKA X MOIIHOCTBLIO TO-
Ka Ha BHENIHEl Nenu NOpu IOAKJIIOUeHHU II0CJIeIOBATEILHO C ITOU
JIaMIIOif BTOPO Takoi ke JaMIIbl?

A xaaoil BeJIMYWHBI ONpedeUTE COOTBETCTBYIONIMII XapaKTep H3-
MEHEeHUA:

1) yBenuueHue 2) yMeHbIIIeHUE 3) HEeM3MEHHOCTh

3anuiunuTte B TaGJAUIy BLIOpaHHBIE UUMDH I8 Ka)KAOH (pu3mUecKoit
BeauuuHbl. [{uppEl MOTYT MOBTOPATHCA.

Cunna Toka Hanpsoxenue MomutsocTs

Yactb 3

BECTWN ux npegBapuTeibHOe pelleHne Ha HepHOoBUKe.

BbINOIHAEMOro BaMu 331aHNA NOCTasBbTe 3HAK «X» B KNETOYKE, HOMep KOTOPOM Co-
OTBETCTBYET HOMEpY BblIGpaHHOIro BamMu oTBeTa.

3apaHna TpeTbeit YacTu npeacTtasnaloT cobor 3agaydn. PekomeHayeTcs npo-

Mpw BbinONHEHUN 3apaHnin (A22-A25) B BGnaHke otBeToB N2 1 noa HOMeEpOM

A22,

A23.

Ha pucyHkKe NMoOKasaHbI ONBITHI IO KCCJIENOBAHUIO 3aBUCHMOCTH IOKA-
3aHUil TepMOMeTpa OT BHEIUHMX ycaoBuii. Jlamma mcmosb3yercsd B Ka-
yectBe «CoaHna». Jluerel 6yMard HCHOJB3YIOTCA NI U3MEHEHUH yc-
JIOBHII HarpeBaHUS TepMOMeTpa.

B kakoMm ombiTe TepMoMeTp HamboJjiee TOYHO H3MepAeT TeMIepaTypy
BO3xyxa?

1) B mepBom

2) Bo BTOpOM

3) B Tpernem

4) OnpITHI JaAyT TPUMEPHO OAWH M TOT JKe PesdyJbTaT

B TaGiune mpeacTaBjieHa 3aBUCHMMOCTb MOAYJIA U CKOPOCTU ABHXKEHUS
Tejia OT BpeMeHU {:
t, C 0 1 2 4 6
v, M/cC 0 2 2 6 6

Onpenennre nyTh, IPOUAEHHBIN TEJIOM 32 BpeMs OT MOMEHTA BPEMEHU
t = 0 ¢ 1o MmOMeHTa BpeMeHHu = 2 c.

1) 1m 2) 2m 3)3m 4) 4 ™m
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A24. B oxHOpoaHOEe MarHMTHOE MOJi€ MEPIEeHIUKYJAPHO BEKTOPY MHAYKIUK

BJIETEJIX JIEKTPOH U ajb(da-uacTuiia. ¥ 3jJeKTPOHA U ajibdha-dacTHIHI,
BJIETEBIINX B MAUHHUTHOE IIOJIe, OOUHAKOBBIE TPA€KTOPWM, HAalpasJie-
HYe JBUKEHUA, CKOPOCTh ABWIKEHUS M TOYKA BXOJa B MarHUTHOE IIO-
ae. Kakum 6yzer xapakTep UX OTKJIOHEHHUA OT IpPeKHEH IIPAMOJIU-
HEHHOU TPAaeKTOpUHM ABHMIKEHUS IPHU BXOJe B MATHHUTHoOe moJjie?

1) Brixoga Ha JBHIKEeHHME IO OKPYKHOCTH, OHH CMECTATCA B OAHY U Ty
K€ CTOPOHY

2) BrIxogs Ha ABWIKEHHE IO OKPYXHOCTH, OHM CMECTATCH B IIPOTHUBO-
TIOJIOKHBIE CTOPOHEI

3) OnexTpoH n anbda-dacTuia OyAyT IPOAOIIKATH JBUMKEHUE C HEM3-
MEHHOM CKOPOCTBIO

4) OnexkTpoH U anb(da-4acTHIA IIOJYyYAT OJUHAKOBOE YCKOPEHUEe

A25. Macca naccaxupa audpra 100 xr. KaxkoB Bec naccaxupa B MOMEHT,

Korga JudT JABMIKETCA BBEPX C YCKOpeHueMm 2 M/c2?

1) 200 H
2) 800 H

3) 1000 H
4) 1200 H

He 3a6yabTe nepeHecTn Bce 0TBETHI B 61ank otBeToB N2 1.

Npu odpopmneHun pewenna B 6naHke oTeeToB N2 2 3anuwimnTe cHavana Homep 3a-
panusa (C1, C2 n 1.4.), a 3aTem pelweHvne cooTBeTCcTByloweln 3aaaymn. OTBeThI 3anu-
cbiBaTe 4ETKO 1 pasbopumso.

NonHoe pewenve 3agad C1-C6 HeobxoanmMo 3anucatb B 6naxke oteeTos N2 2.

C1.

B sKcIepuMeHTe yCTAHOBJIEHO, YTO IIPM TeMIlepaType BO3gyXa B KOM-
Hate 23 °C Ha CTeHKe CTaKaHa C XOJIOAZHOM BOAOI HaUMHAaEeTCA KOHIEH-
canusd NapoB BOAbl M3 BO3AyXa, €CJIM CHU3UTHL TeMIlepaTypy CTaKaHa
1o 12 °C. Ilo pe3yabTaTaM 3THX SKCIEPUMEHTOB onpejeauTe abCcoIIoT-
HYI0 ¥ OTHOCHUTEJbHYIO BJIQXXHOCTh BO3Ayxa. [ljas peleHus 3afadyu
BoCIoJb3yiiTech Tabsuiei. IlogcHuTre, moueMy KOHIEHcallsi MapoB
BOJAbI B BO3AyXe MOXKET HAUWHATHCA IPH PA3JUYHBIX 3HAYEHUAX TEM-
nepaTypsl.

JlaBiieHMe M ILIOTHOCTHh HACBIIIEHHOI'0 BOAAHOrO Iapa
IpH pas3jIMuHOM TeMIepaType
t, °C 7 9 11 12 13 14 15 16
p, rlla 10 11 13 14 15 16 17 18
p, /M | 1,7 8,8 10,0 | 10,7 | 11,4 | 12,11} 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60
p, rlla 22 25 28 32 36 40 74 200
p, r/m* | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 180,5
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KOHbI 1 POPMYIbI, MPUMEHEHNE KOTOPbLIX HEOOXOANMO M AOCTATOHHO ANS PELUEHNS
3ajauu, a TaKkke maremaTndeckme npeobpas3oBaHna, pacyéTbl C YNCNEHHbIM OTBe-
TOM 1 NPY HEOBX0ANMOCTU PUCYHOK, MOSICHAIOLNIA peLUeHune.

MonHoe npaBunbHOE peweHne kaxaon ns sagady C2-C6 nonxHo BkoYaTh 3a-

C2.

C3.

C4.

C5.

Cé.

B arrpaknmone uenoBexk Maccoit 70 Kr IBMIKeTCA Ha TeJIE)KKeE IIO
pejibcaM ¥ COBEpIIAaeT «MepPTBYIO IETJIIO» B BePTHKAJIBHOM IIJIOCKOCTH.
C Kakoii CKOpPOCTBIO IBMIKETCH TeJIe’KKa B BepXHeHl TOYKe KpPYTroBoOii
TpaeKTOPUM pPajuycoM 5 M, eCJHM B 3TOH TOUKEe CHJA JaBJIEHUS YeJo-
Bexka Ha cujeHue rtejiexxkku paBHa 700 H? Ycxopenuwe cBobogHOTO ma-
JEeHUs NPUHATL paBHBEIM 10 M /2.

Ha auarpamMme npeactasiemsi usmene- P K134
HUA JaBJIeHUA M oObeMa HAeaJIbHOTO 30 p----—-——-———- 43
oZHOaTOMHOro rasa. Kakoe KoamuecTBo |
TEIJIOTHl GBLIO IOJYYEHO HJIM OTZAHO 20 -
rasoM IpH Iepexoje U3 COCTOAHUS 1 B 1
cocroaHue 37 10 ""T_—)—'z

|

0—

3V, m®

IIpu KOPOTKOM 3aMBIKAHMU BBIBOAOB aKKYMYJIATOPA CHJA TOKA B IeNu
paBHa 12 A. Ilpm moAKJIIOYEHNM K BBIBOZAM AKKYMYJATOPA 3JEKTPU-
4YeCKOM JIaMIIbI 3JEKTPHUUYECKHM COIPOTHBIeHMEM 5 OM cujia TOKa B
nenu pasHa 2 A. Ilo pesyjsbTaTtaM 3THX 3KCIEPHMEHTOB OIIPEJe/INTE
3JIC akKyMyasTOpAa.

¥ caMoil MOBEPXHOCTY BOALI B PEKe JIETUT KOMAap, CTas PbI6 HaXOXWUT-
CA Ha PAcCTOAHUH 2 M OT HOBEPXHOCTH BOAbl. KakoBo MaKcHUMaJjipHOE
paccTosaHHe OO KOMapa, Ha KOTOPDOM OH eule BHAEH pbibaM Ha 3Toii
riny6une? OTHOCHTENbHBIH IOKAa3aTeslb IPEJOMJEHHA CBeTa HA TpaHH-
e BO3ayX—Boja paBeH 1,33.

D0oT09hdEKT ¢ MOBEPXHOCTHM AAHHOrO MeTajaa HAGIIOKAEeTCS TPH tac-
TOTe H3NTydyeHus He MeHee 6-10' I'm. Hajiigure 4acTOTy NazamoIero
CBETa, €CJM BBHLIETAIOIIHe C IIOBEPXHOCTH MeTasaa (POTOINEKTPOHbI
IIOJIHOCTHIO 3aJ€PKUBAIOTCA CETKOH, ITOTEHI[MA] KOTOPOH OTHOCHUTEIh-
HO MeTaJ1a cocraBisdeT 3 B.
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BAPUAHT 10

Yactb 1

Mpu BINONHEHWMM 3aaaHM yacTu 1 B GnaHke oTseTos N2 1 noa HOMEpPOM Bbi-

nonHaemoro eamMn 3aaanna (A1-A21) noctaBbTe 3HAK «x» B KNETOYKE, HOMEpP KOTO-
PO COOTBETCTBYET HOMepY BbIOpaHHOr0 BaMW OTBETA.

Al.

A2,

A3.

Ad.

3aBUCHMOCTb KOOPAUHATHI X TeJa OT BPEMeHH { UMeeT BUL:
x =20 — 6t + 242,

Yepes CKOJIBKO CEKYHJA IOCJ€ Hayaja oTcueTa BpeMeHu t = (0 ¢ mpoexk-
IMA BEKTOPa CKOPOCTH TeJa Ha ock Ox cTaHeT paBHOI HYJI0?

1) 1,5¢

2) 2¢c

3) 3¢

4) 5 ¢

Ha pucynke npeacTaBjeHbBlI TPHM BeKTOpa CHJ, JEMXAIIHUX B OJHOH
IUJIOCKOCTH U IIPUJIOMKEHHBIX K OAHOI Touke. MacmiTab pucyHKa TaKoB,
YTO CTOPOHA OJHOTO KBaZpaTa CETKH COOTBETCTBYET MOMOYJIO CHJIIbI
1 H. Onpegenute Moayb BEeKTOpa PaBHO/EHCTBYIOIIEH TpeX BEeKTOPOB
CHI.

17 7
Y.
//
y
__( o
|
1) OH 3) 10 H
2) 5 H 4) 12 H

ITo HaKJIOHHOM IJIOCKOCTH AJHUHOM 5 M M BBICOTOH 3 M CKOJB3UT I'Py3
maccoit 50 xr. Yemy paBeH MOAYJb CHJBI TSIPKECTH, AeMcCTBYyomieil Ha
rpya?

1) =50 H

2) ~300 H

3) *400 H

4) =~ 500 H

ATOM BoZOpoZa Maccod m, ABHMKYIIMICA CO CKOPOCTBIO U OTHOCHUTEJIBb-
HO 3eMJH, CTAJIKMBaeTCA C TaKMM K€ aTOMOM, ABHIKYIIUMCA CO CKO-
POCTHI0O —U B HPOTHMBOIIOJIOXKHOM HAaIPaBJIeHHH B TOH K€ CHUCTEMe OT-
cueta. KaxuM cyMMapHbBIM MMIOYJbCOM OOJIAAAIOT ABAa aTOMa B TOH ke
CHCTeMe OTCYeTa B MOMEHT CTOJKHOBeHHus? BzammopeiicTBue aTOMOB ¢
IPYTUMH TeJlaMU IIpeHeOpe:XxuMo MaJIo.

1) 0 3) mv/2
2) 2mv 4) mv
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AS.

AG6.

AT.

Ha pucyHke mokasaHsbl:

1 — nmosoikeHMe paBHOBeCHA Ipy3a Ha IPYy’KHUHE,
2 — nmoJlojKeHHe rpysa B KpaiiHell HM)KHeH TOuKe,
3 — ToJIO}KeHue rpysa B KpaliHell BepXxHeH TOUKe.

1 2 3

Ecau rpys mogsecuTh K HeAedOPMHPOBAHHOM NPy KKUHe (MOJIOYKEHNE 3)
U OTIIYCTHUTb, TO BOSHUKHYT CBOOOAHBIE KOJeOaHUA Ipys3a Ha IPYIKHHE.
I/IBMeHﬂETC.‘r’I JIX IIPDHU 3THUX }COJIeﬁaHHﬁX rpys3a II0JIHad JHepruda Cucre-
MBI rpy3-nipyxuHa? M3BecTHO, UTO HOPH 3THUX KOJEeGAHMAX MaKCHU-
MaJIbHOE 3HAaueHHe KHHETHUYEeCKOH 9HEepPTruM CHCTEMBI I'Dy3—IIPYKHHA
10 I:x, MakcuMaJIbHOE 3HAYEHHE ITOTeHIMAJLHOM 3JHEPruu CUCTEMBbI
rpy3—unpy:xuta 10 [Dx.

1) Ilonuasa sueprusa He uaMeHsercsa u paBHa 10 I«
2) Ilonuas sHeprusa He uaMeHsercA u pasHa 20 i
3) Ilonunasa sueprua usmeHdercsa ot 0 go 10 Ix
4) Ilonuasa sHeprusa mamensercsa ot 0 go 20 Mx

Ha rpajpukxe mokxasaHbl kosebaHuMA HampsikeHUA (u,) U KoJeGaHus
cuibl TOKA (i) Ha KOHOeHcaTope.

Konebanusa cuibl TOKa Ha KOHAEHCATOpE ic, uch

1) omepexxaror mo ¢ase koJsebaHusA Ha- ic
yis
NPAXKEeHus Ha 3 uc

2) orcraior mo ¢ase oT KojgebGaHMM Ha-

m
IIPpAMEeHUA Ha E

i

o [N
~

3) omepe)karoT mo ¢aze KojeGaHUA Ha-
OpAKEHUA Ha T

4) orcralor no ¢Gase oT KosebaHMil Ha-
NIPSYKEHUA Ha T

HepeHoc TeIlJIOThI IOTOKaAMH BellleCTBa MPOUCXOAUT B IIpoIlecce

1) OpPOYHOBCKOr0O ABMMKEHUS
2) KOHBEKIIHMU

3) mudpdysuu
4) TemionepesauM M3JIyYeHHEM
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AS8.

A9.

A10.

All.

Al12,

A13.

NpeanbHBIN ra3 cHavYaIa OXJIAMKAAJICA NPHU IOCTOAHHOM JaBJEHHWH, IO-
TOM €ro /J|JaBJICHHEe YMEHBIIAJOCh IIPU IOCTOSIHHOM o0'beMe, 3aTeM IpHU
IIOCTOAHHON TeMmepaType o6'beM rasza yBeJUYMJICA A0 IePBOHAYAJIBLHO-
ro sHavenus. Kakoit u3 rpaduxos Ha pHUCyHKe B KOODOMHATHBIX OCAX
Pp—V COOTBETCTBYyeT 3THUM N3MEHEHUSAM COCTOAHUA rasa?

1) ‘\\‘J 2) l 3) | zfj 4) l E;7

Ilpu ymeHbmIeHHMHM a6GCONIOTHOM TeMmepaTypel HIeaJbHOTO rasa B
4 pasa cpefHAs KBaJpaTUYHAA CKOPOCTh TEIJIOBOI'O ABUIKEHHUS ero
MOJIEKYJI

1) ymensmurcs B 16 pas 3) ymennmuTtca B 4 pasa
2) ymennmuTca B 2 pasa 4) He UBMEHUTCHA

WpeanbHblil Ta3 MOJYYHI KOJAWYeCTBO TemaoThl 300 J[3k m mpu sToM
BHYTPEHHASA JHeprusa rasa yseauwumuaacsk Ha 100 I»x. PabGora, cosep-
LIIeHHadA rasoM, paBHA

1) 400 Tx 3) -400

2) 200 Ix 4) -100 I«

Mexay AByMA TOUYEUHBIMH 3apPSYKEHHBIMM TeJaMH CHJIA 3JIeKTpHUYe-
ckoro B3aumozeiictBuA paBHa 12 mH. Ecau 3apsjg ogHOro Teja yBeJlu-
4uTh B 2 pasa, a 3apsj APYroro Teja yMEHBLILIWTH B 3 pa3a M paccTodA-
HHUEe MEeXAy TeJIaMH YMEeHBUIIUTL B 2 pasa, TO CHJIa B3aMMOAEHCTBUA
MeXKAy TeJlaMU CTaHET PaBHAa

1) 32 wH 3) 8 mH
2) 16 MH 4) 4 MH

IIpu mopgk/aIO4YEeHNN PE3UCTOpPa C HEHM3BECTHBIM COIPOTHUBJIEHUEM K HC-
TouHUKY Toka ¢ IJIC 10 B u BuyTpennum comporusieHueMm 1 OMm Ha-
NpPsiKeHNe Ha BBIXOAE HMCTOYHHMKA TOKa paBHO 8 B. Cuia Toka B menu
paBHa

1) 10 A 3)2A
2) 8 A 4H1A

Kakoe mMarHuTHOe B3aMMOAEHCTBHE MEXKAY ABYMS NPSAMOJIMHEHHBIMU
napajjeJbHBIMHU IIPOBOAHUKAMHK HabuiomaeTcA NPH HPOXOXKIEHHUU Ue-
pe3 HUX JJIEKTPHUYECKOTO TOKa?

1) HaGmiogaeTcss TPUTAMKEHNE MEXAY NPOBOAHHKAMM IIPKU Pa3HOM Ha-
IIpaBJIeHMHU TOKOB M OTTAJKHMBaHMNE NIPH OJMHAKOBOM HAIIPABJIEHHH
TOKOB

2) HaGmiomaeTcss OTTaJKHMBAaHHE MEXAY IIPOBOAHMKAMU IIPH Pa3HOM
HalpaBJe€HUU TOKOB U NPUTAXKEHHE IPH OJHHAKOBOM HAIIPABJICHUU
TOKOB

3) Habaromaercs npursi)keHne Opu J0O0M HaNPaBJIeHUM TOKOB

4) HaGmonaeTcs OTTAJIKMBAHWE IPH JI0G0OM HAIpaBJI€HUH TOKOB
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Al4.

AlS5.

AlS6.

A17.

A18.

A19.

Ecan, npu mogKJOUEeHHM HEU3BECTHOI'O 3JIeMeH- LA

Ta 3JIEKTPMYECKOM IenmM K BBIXOAY TeHepaTopa

IepeMeHHOI'0 TOKa C M3MEHsSeMON 4acTOTOH rap-

MOHMUYECKHMX KoJyiefaHuil npu HEN3MeHHOH aM-

NIUTYAe KojgebaHHil HampsKeHUs, oOHapyKeHa

3aBHCHUMOCTh aMILIUTYAbl KOJIeOaHUIl CHJBI TOKAa

OT YacTOThi, NpeACTABJIeHHas Ha PHUCYHKe, TO 0 v, Tt
3TOT 3JIEMEHT 3JIEKTPUUYECKOH Ienu SABJIAETCA

1) aKTHBHBIM CONPOTHBJIEHHEM

2) KOHJEeHCaTOpOM

3) kaTymKoii

4) mocJenoBaTeJbHO COeIMHEHHLIMM KOHAEHCATOPOM M KaTYIIKOH

Kakoe sBJeHMNe CIYXUT [JOKAa3aTeJbhCTBOM IIONEPEUYHOCTH CBETOBBIX
BOJH?

1) HuTepdepeniina ceera 3) Ilonsspusanua cBeta
2) Hudparkiuus cBera 4) Mucnepcus cBeTa

Tloxaszarenp mpesoMJeHMSA cBeTa HMeeT HauOOJbillee 3HAUYEHHE IS
cBeTa C CaMOM KOPOTKOM JJHMHON BOJHBI. YTOJ OTKJIOHEHMS JIyda CBeTa
B CTEKJIAHHOI IpU3Me MMeeT HaubOoJIbIIiee 3HAUEHUEe IJIs

1) xpacHoro cBera 3) roayboro csera
2) xénroro csera 4) ¢pmosieToBOro cBeTa

UYemy paBeH MMIYJbC, NepegadHblil (HOTOHOM BeIleCTBY IIPU HOPMAJb-
HOM NaJeHWU Ha IIOBEPXHOCTH, B CJy4Yae IOIVIONIeHUs ()OTOHA BEIeCT-
BOM U B CJIy4ae ero OTPaKeHUd?

1) B o6oux cayuasax %
2) B nepsowm ciyuae %, BO BTOPOM ZTh
3) B oboux cayuaax %

4) B mepBoM ciayuae 2—:, BO BTOPOM ﬁ

IIpu CTOJIKHOBEHHMHM (-4ACTHIILI C SADPOM aToMa as0Ta IIPOU3OIILIa
fAlepHas peaxIusd:
UN+jHe > X+ H.
fAnpo kakoro msorona X ObLJIO MOJYyYEHO B 3TOil peakuuu?
D o 3) BF
2) %0 4) 20Ne

B pesyibraTe CTOJKHOBEHHS O-YaCTHILBI C AAPOM aromMa OGepuyans
gBe o6paszoBajiock AAPO aToMa yTJepoJa }iz C u ocsoGomuyiach Kakas-
TO 3JIeMEHTapHAs YaCTHUIla. ITa YACTHUIA —

1) =e#Tpon 3) BJIEKTPOH

2) mpoToH 4) HEeUTPHUHO
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A20.

A21.

Ilpu oroxBuranum mnpeaMera oT rjasa AJd IOJYYeHHS €ro 4eTKOro
u3obpaykeHHs Ha ceTYaTKe TIJiasa (POKYCHOe pacCTOgHWE JIMHBbI-
XPYCTAJIHKA HOJIMKHO

1) yBeamyurthcsa

2) YMeHBIINUTHLCA

3) ocraBaTbCA HEM3MEHHBLIM

4) yBeMYUTBCA MJIA OOJBIIMX MNPEIMETOB, YMEHBIIUTHCA AJIA Ma-
JIEHBKUX

WUnpeanpnas rtensoBasa mammHa ¢ KIII 50% 3a nuka paboTel oTxaer
xonoauabHUKY 100 I»x. Kakoe KoM4eCcTBO TEIJIOTHL 38 IMMUKJ MalllMHA
noJiydaeT OT HarpeBaTess?

1) 200 Ix 3) 100 I
2) 150 Ix 4) 50 Ix
YacTtb 2

OtBeToM K 3apaHusM 3aTol 4actu (B1-B4) asnseTca nocnenoBatenbHOCTb
undp. Bnuwwnre otseTbl cHavyana B TekcT paboThbl, a 3aTeM NnepeHecuTe nx B 6n1aHk oT-
BeToB N2 1 cnpasa 0T HOMepa COOTBETCTBYIOLLEro 3a/aHnsi, Ha4nHasa ¢ NepBon kne-
Touku, 63 Npo6enos n kakmx-NMbo [ONONHUTENBHBIX CUMBONOB. Kaxaylo uudpy nu-
LWMTE B OTAESNbHOK KNETOUKE B COOTBETCTBUM C NpUBEAEHHLIMU B HnaHke o6pasuamu.

B1.

B2.

YesioBeK CHUIUT Ha CTyJe. YCTAHOBHUTE COOTBETCTBHE MEXKJY CHIIaMH,
IIepeYnCIEHHBIMI B IIEPBOM CTOJIOIe TaOaMIlbl, ¥ CAefyIONUMU XapaK-
TEepHUCTHUKAMMH:

1) mpuiokKeHa K 4YEJIOBEKY

2) npuIoMKeHa K CTYJIY

3) HampaBJIeHAa BEPTHUKAJLHO BHU3

4) HampasjieHa BePTHKaJIbHO BBEDX

Sanumure B Tabiuuy BbIGpaHHBIE IHOPH AJA KaKIOH (puamyeckKom
BeauunHHL. 1{udpsr B OTBETe MOTyT IIOBTOPATHCS.

Cuia T4XXeCcTH uesoBeKa

Cua Beca ugesioBeka

ITo mepe moHM)KeHHMA TemmepaTypsl or +50 °C mo —50 °C Bozma Haxozm-
JAach CHAYAJA B KUAKOM COCTOSHHMM, 3aTeM IIPOMCXOIAWJI IIPOIlecc ee OT-
BepJieBaHNA, W JaJibHeHIlee OXJIaXKAeHue TBepAO BoAnl — Jbaa. Mame-
HsAJach JIU BHYTPEHHSAA dHEPrusa BOABLI BO BpeMs ITUX TPeX IIPOIECCOB H
ecaIy HM3MEeHsJIach, TO Kak? YCTaHOBHUTE COOTBETCTBHE MEXAY (u3ude-
CKMMM MPOIECCAMH, IIepeYHCJIeHHLEIMHA B IIEPBOM CTOJIOIe, ¥ M3MeHeHUd-
MM BHYTPEHHel 3Hepruu BOJHI, IEPEUUCIEHHBIMUA BO BTOPOM CTOJIOIE.

N3MEHEHUE
PU3NYECKHUE ITPOIIECCHI BHYTPEHHEE SHEPTHHU
A) OxnaxaeHune *KUIKOH BOOBI 1) Ocraercsa HEN3MEHHOI
B) OrBepaeBanue BOIbI 2) YBesmuuBaeTcs
B) Oxnamxpaeune apga 3) YmeHbI1aeTCs
A B B

87




VeTaHOBUTE COOTBETCTBHE MEKAY (PU3MUYECKUMH BeJIMYWHAMU, XapaK-
TEepPU3YIOIIMMU IIPOLIECC U30TEPMUUYECKOr0 CHKATHs BO3AYXa, Nepeduc-
JIEHHBIMH B IIEPBOM CTOJOIE, M UX U3MEHEeHHAMH BO BTODOM CTOJOLE.

OU3NYECKUE BEJINYNHBI X NSMEHEHMUSA

A) JlaBieHue
B) Temneparypa
B) BuyTtpeHnHasa sHepruda

1) ¥YBesnuerue
2) YmenbIineHue
3) HeuamenHoCTH

A b B

Banumure B Tabauny BhIOpaHHBIe UM(PBL IAd KakIo# (PU3MUECKOH
BesimunHbl. Iludpel MOryT IOBTOPATHCA.

K ucTOYHHKY IOCTOSSHHOTO TOKa ObLjia MOJKJIOUEHa OJHA 3JeKTpHuue-
CKas JIaMIa, 3JeKTPUUYECKOe COIPOTUBJIEHHE KOTOPOM PaBHO BHYTPEH-
HeMy COIPOTHBJIEHUIO UCTOYHHKA TOKa. UTO MPOM3OHIET C CHUJION TOKAa
B ofmiell memu, HaOmpAMKeHHWEeM Ha BBIXOJEe UCTOYHMKA TOKA U MOIHO-
CTHIO TOKA HAa BHEIIHEM IeNu NpH NMOAKJIIOYEHUM IIapasljie]IbHO C 3TOoi
JIAaMIIOH BTOPO# TaKOM JKe JaMIIbl?

JIna Ka)XJoil BeIMYUHBI ONPEJEJUTE COOTBETCTBYIOIMUI XapakTep H3-
MeHeHHU:

1) yBenmuueHue

2) yMmeHbllleHHe 3) HeU3MEHHOCTb

3anumure B Tabauiy BbIOpaHHbIe LUGMPHl AJAS KaXKA0H (DU3UUECKOM
BeJIMYUHBI. IIdpEI MOTyT IIOBTOPATHCS.

Cuna Tora Hanpsisxenue MoujaocTs

Yactb 3

BECTU UX npegsaputenbHoe peweHune Ha YepHoBUKe.

BLINONHAEMOro BaMu 3a1aHNS NOCTaBbTE 3HAK «X» B KNETOYKE, HOMEP KOTOPOW CO-
OTBETCTBYET HOMEpY BbIGpaHHOro BaMu oTBeTa.

3apaHva TpeTbel 4acTu NpeacTasnaloT cobon 3anaun. PekoMeHayeTtca npo-

Mpu BbINONHEHUN 3apaHuin (A22-A25) B GnaHke oTeeToB N2 1 nog HOMepoM

A22. Haanuce 1,0 ma mikajge MUKpoaMIepMeTpa IIOKasbIBaeT, 4YTO 3TO IIPHU-

6op xJaacca Tounoctu 1,0. Kiacc TouHOCTM mpubGopa IMOKa3bIBAe€T MAakK-
CHMAJIBHO BO3MOXXHYIO MHCTPYMEHTANbHYI0 OTHOCUTEJBbHYKO IIOrpell-
HOCTh WJIM T'PAHHUILY OTHOCHUTEJLHOH IIOTPEIIHOCTH B IPOIEHTaX IIpHU
OTKJIOHEHUU CTPEJIKM Ha BCIO HIKAJY.
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OnpenesnTe MakCUMAaIbHYI0O aGCONIOTHYIO MOTPEIIHOCTD Ayyerp ITOTO

npuGopa u rpaHUIy OTHOCHUTEIBHOW MHCTPYMEHTAJIbHOH IIOIDEIIHOCTH
€ JJA cay4as, Korja IIpU M3MEPeHUM CHJIBI TOKa CTPeJIKA MHUKDPOAM-
nepMeTpa OCTaHOBUTCHA Ha Iudpe 25.

1) Ayuerp= IMKA , € =4% 3) Auyerp = 0,25MKA, £=1%
2) Am—{crp =1mMkA, e=1% 4) Aunc'rp =0,25MxkA, £€=0,25%
A23. B rabnune npeacTaBiieHa 3aBUCHMOCTL MOAYJIA CKOPOCTH IBHMKEHHUS
TEeJIa UV OT BpEeMeHH ¢:
t, 0 2 3 4 5
v, M/cC 0 10 10 0 0
Haiigure nyTh, NpoiifeHHBIN TEJIOM 3a BpeMs.OoT MOMeHTa BpeMeHu O ¢
JO MOMEeHTa BpeMeHH 5 C.
1) 10 M 2) 16 ™ 3)20 ™ 4) 25 m
A24. B opgsHOpOAHOE MarHHUTHOE II0JI€ MAPAJJIeJbHO BEKTOPY HMHAYKIUU BJIe-
TeJ aJieKTpoH. Ilo kakoit TpaekTopuu OH GyaeT ABUraThCA?
1) IIo mpsaMoOi ¢ HEM3MEHHO CKOPOCTBIO
2) Ilo npsamoii ¢ yCKOpeHueM
3) Ilo oxpyxxHOCTH
4) Ilo cniupaan
A25. Pakera ¢ KOCMOHaBTOM Ha 6GOpTy cTapryer ¢ 3eMJH C YCKOPEHUEM
30 m/c?. Uemy paBeH BeC KOCMOHABTa, eciu ero macca 70 Kr?
1) 700 H 2) 1400 H 3) 2100 H 4) 2800 H
’ He 3abyabTe nepeHecTy Bce 0TBETHI B 6naHk oteeToB N2 1.
MNonHoe pewexne 3aaady C1-C6 Heobxoaoumo 3anucats B 6naHke otBeToB N2 2.
MNpu odpopmnenun pelweHus B GnaHke oTeeToB N2 2 3anuwmnTe CHavana Homep 3a-

banua (C1, C2 n 1.4.), a 3aTeM pelleHve cooTeeTcTaylowen 3agayn. OTeeThl 3anu-
CbiBauTe YETKO 1 pa3bop4uBo.

C1.

B skcnepuMeHTe yCTaHOBJIEHO, UTO IPH TeMIepaType Bo3AyXa B KOMHA-
te 25 °C Ha CTeHKe CTaKaHa C XOJOLHOH BOMOI HAUMHAETCA KOHJIeHCa-
IIUA IapoB BOZABLI M3 BO3AYXAa, €CJM IIOHM3UTH TEMIIEPATYPY CTaKaHa Jo
14 °C. KakoBa oTHOCHTEJbHAs BJAXKHOCTh Bo3ayxa? IloueMy KoHAeHca-
LUA [DapoB BOABI B BO3AYyX€ MOKET HAUMHATHLCA DY PA3JIHYHBIX 3HAYe-
HUAX TeMnepaTypbi? a1 pellieHUA 3a7jayy BOCHOJIb3yHTech Tabiumen.

JdaBjeHue u IVIOTHOCTh HACBHIIIEHHOTO BOASHOIO mapa
NpH pa3jJH4YHOM TeMIepaType

t, °C 7 9 11 12 13 14 15 16

p, rila 10 11 13 14 15 16 17 18

p, r/™M® | 1,7 8,8 10,0 { 10,7 | 11,4 | 12,11 | 12,8 | 13,6

t, °C 19 21 23 25 27 29 40 60

p, rlla 22 25 28 32 36 40 74 200

p, r/m® | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5
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KOHbl ¥ HPOPMYJIbI, MPUMEHEHNE KOTOPLIX HEODXOAUMO U A0CTAaTOYHO [ANSA PeLeHns
3apayn, a Takke matematundeckme npeobpasoBaHms, pacyEThl C YACNEHHBLIM OTBE-
TOM 1 NPK HEOBXOANMOCTUN PUCYHOK, NOACHAIOWMIA peLLeHne.

MonHoe npasunbHoe pelleHne kaxaon ua 3apad C2-C6 aonxkHo BraOYaTb 3a-

C2.

C3.

C4.

Cs.

Cé.

B arrpaknmoHe uemoBexk Maccoii 80 Kr AgBHIKeTCA HA TeJIeKKe IO
peabcaM M COBEPIIAET «MEPTBYIO METJNI0» B BEPTHUKAJBLHON IIJIOCKOCTH.
Kakxor pagmyc Kpyroeoil TpaeKTOpUU, €CJU B BepxXHell TOuKe cMja
JlaBJeHusA 4dejoBeKa Ha cugeHue tesjexkku paBHa 200 H npu cxopoctu
ABMYKEHUA TeNeKKU 7,5 M/c? YckopeHMe CBOGOAHOrO NHAAEHUA IIPH-
HATH paBHBIM 10 M/c.

D, k[1a A

2
Ha puarpamme mnpezncraBieHbl H3MeHe- 30 —‘—?1
HUA JaBJeHUaA N o00beMa HAeaJbHOIo {
ONHOATOMHOTI'O rasza. Kakoe KoJMuecTBO 20 \ E
TEIJIOTEI OBIJIO IIOJYYEHO HJU OTIAHO |
rasoMm IIpH Iepexofie U3 COCTOSAHUA 1 B 10 8 i
cocTosiHne 37 0 1 = >

1 2 3 v, M

Ilpy KOpPOTKOM 3aMBIKAHHMU KJEMM aKKYMYJATOPA CHJIa TOKA B LENHu
paBHa 20 A. Ilpu mojx/IoueHHMH K KJIEMMaM aKKyMYJATOPA dJeKTpPHU-
YeCKOH JIaMITbl C 3JIEKTPUYECKUM CONPOTHUBJIeHMeM HuUTH 5,4 OM cuia
TOKa B 1enu paBHa 2 A. Ilo sTum pesysbTaTaM u3MepeHHUH OIpeneu-
Te 9JIC u BHyTpeHHee CONPOTHUBIIEHNE AKKYMYJATOpDA.

Bacceiin riry6unoit 3 M 3ano/HeH BOZOH, OTHOCUTENbHBIH IIOKA3aTe b IIpe-
JIOMJIEHUA Ha rpaHune Bo3ayx—soja 1,33. Kakos paauyc cserosoro xpy-
ra Ha NOBEPXHOCTH BOJBI OT JIEKTPUYECKOH JIaMITbl Ha fHe Gaccetina?

Onpenenure, aapo Kakoro usorona X ocBoGOMXKIAaeTCA IIPH OCYILECTB-
JICHUM ANEPHOH peaKIINu: gHe + gHe - gHe + }H +X
Hcnone3ys tabnuuel B Hauajse ¥ TaGIMIy MacC aTOMHBIX sAep, BBI-

YHCJIUTE OJHEPruIo, OCBOGOXKJAIOIIYIOCH IIPH OCYIIECTBJICHUM 3TOH
ANepHON peaKIun.

Macchsl aTOMHBIX saep

Arommsrii | Hassanue | Cumsou Macca aToMHOTO sApa H30TONA
HOMED JJIeMEeéHTa |H30TOoIla
1 Bozmopon | 1H 1,6726:10%" kr | 1,00727 a.e.m.
1 Bogopox | 2H 3,3437-10* kr | 2,01355 a.e.m.
1 BOZOPOZ, *H 5,0075-10 %" xr | 3,01550 a.e.m.
2 resuit 2He 5,0066-102" kxr | 3,01493 a.e.m.
2 reJuit 3He 6,6449-107%" kr 4,00151 a.e.m.
13  |amomummmii| JTAl | 44,7937-10% xr | 26,97441 a.e.m.
15 dochop | 3P | 49,7683.10% kr | 29,97008 a.e.m.
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PA3BOP BAPUAHTA 9

Yactb 1

Al. 3aBuCHMOCTH KOODAMHATHI X TeJia OT BpeMeHHM ¢ UMeeT BHL:
x =1+ 4t — 2t°

IIpoexuua ckopocTu Tesa Ha ocb Ox B MOMEHT BpeMeHH ¢ = 1 ¢ MpM TaKOM ABMYKEHHUHU pPaBHA
1) 8 m/c
2) 3 m/c
3) 2mM/c
4) O m/c

Pemenne
a t2
Conocrasisas o0y GopmMysry x = X, + Upyt + "T AJIA pacuéTa KOOpAUHATHI Teja, ABHIKY-

I[erocsi PaBHOYCKOPEHHO IO MPAMOif, M 3aBUCUMOCTh ¥ = 1 + 4¢ — 2t® KOOPAMHATEI TeJa X OT Bpe-
a
MEeHH i, IPeJICTABJCHHYIO B YCJIOBUHM 3aJa4uM, MoaydaeMm: vy, = 4 (m/c), Ex =-2=a, =-4 (m/c?).
ITopgcraBisia MOMeHT BpeMeHHU ¢ = 1 ¢ u 3HaYeHHA NPOEKIMHU CKopocTH Ha ock Ox vy, =4 M/c

U NPOEKIINHN YCKOpeHusa a, = —4 M/c? B o6imyio dopmyty v, =Up, +a,t IIA pacyéTa MPOEKIUH CKO-

POCTH, MOYXHO PacCUYMTATL 3HAYEHHE MPOEKIIMM CKOPOCTH Teja Ha ock Ox B MOMEHT BpemeHU t = 1 ¢
DX M3MEHeHHH KOOPAMHATHI TeJia 10 3aKoHYy x = 1 + 4t — 2t%: v, =4-4-1=4-4=0(m/c).

IIpaBuasHEIN OTBeT 4.

A2, JIBe cunbl 3 H u 4 H npuyoxkeHbl K OAHON TOYKE TeJjla, YroJ MeXJAy BeKTOpaMH CHJI paBeH
90°. Moaynap paBHOAEHCTBYIOIIEH CHJI paBeH

1) 1 H 3)7TH
2) 5 H 4) 256 H
Pemenue

Mozayas paBHOAEHCTBYIOIIEH cui, AeiicTBymoinux moj yrioMm 90° Ha ogHY TOUKY TeJja, paBeH

F = \/Flz + F22. IloacTaBasa ynucIeHHbIe 3HAUYeHHUsA, Moaydaem F = V32 +4%2 =25 =5 (H).
IIpaBunnublil oTBeT 2.

A3. Baron xamaTHOM noasecHoii noporu maccoii 100 Kr nmogHMMaeTca BBEpPX CO CKOpPOCcThio 1 M/c.
Yron MexIy TATOBEIM KAHATOM U TOPU30HTAJbHOH MOBEPXHOCTHIO 3eMJIM cocTaBiisgeT 45°.
Yemy paBeH MOAYJb CHJIBI TAXKECTH, JeHCTBYIOINeil Ha BaroH?

1) ~ 1000 H
2) =707 H

3) 100 H

4) =~ 70,7 H
Penrenne.

Cuna tsxectu paBHa F, =mg, roe ¢ — yCKOpeHUe CBOGOAHOTO IaJeHUd B JAHHOM MecCTe.

m
OT yria Mexxay TATOBHIM KAHATOM U T'OPHM30HTAJIHHOM ITOBEPXHOCTHIO 3eMJIM CHJIa TAMKECTH He 3a-
BUCAT. MOAyJIb CUJIBI TSXKECTH, AeliCTByIomel Ha BaroH, pasen F, =mg ~100-10 (H)~ 1000 (H).
IIpaBunsHEeIl oTBeT 1.
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A4. Barom maccoil m, IBMXYIIHHCS CO CKODOCTBIO U, CTAJKHMBAETCA C HENOJBUXKHBIM BaroHOM
maccoit 2m. KakuM cyMMapHBIM MMITYyJIECOM 06/1aal0T ABa BaroHa B MOMEHT CTOJKHOBEHWUSA?
BzauMozeiicTBHe BATOHOB C APYTUMU TeJaMHU IpeHeOPeKUMO MaJo.

Ho 3) mv/2
2) mv/3 4) mv
Pemenue

Ilo 3aKOHY COXpPaHeHHus MMIIyJbCa cymmapm:lﬁ UMIIYJIbC ABYX BaroHOB B MOMEHT CTOJIKHO-
BEHUS paBeH CyMMeE€ MMIIYJBbCOB ABYX BaroHOB OO0 CTOJIKHOBEHHA:

mo+2m-0=mv.

IIpaBUJILHLIN OTBET IIOJ HOMEDOM 4.

A5. Ha pucyske moxkasaH rpys, NOJBEIIeHHbI Ha HUTH U COBepPIIaIOUIUil CBO-
6ogHBbIe KOJIeOaHUA KaK MaATHUK. MdaMeHsAeTcA JIM MpPH 3TUX KoJedaHUAX
rpysa ero mojHasi 9HEepTrus?

W3BeCTHO, UTO IpPH ITUX KOJeOAHUAX MaKCHMaJibHOe 3HaueHWe KUHeTH-
yeckoil sHepruy paBHo 10 [k, MakCHMaJbHOE 3HAUEHUE MIOTEHIMAJIbHOU
a"epruu pashHo 10 IIx.

1) nmosnnasa sHeprusa He m3MeHsAercsa U paBua 10 Ik
2) mosiHas sHeprus He u3MeHsiercsa u paBHa 20 Tk
3) monHas sHeprus uamensercsa or 0 mo 10 Ix
4) nosimana sHeprusa usmenserca ot 0 go 20 Ix

Pemenue

ITo ycioBuO 3agaud, MaKCHUMAJbHbLIE 3HAUEHMS KUHETHUYECKON UM IIOTEHIMAJLHON SHEpruii
rpysa COBIIAAIOT. ITO I'OBOPUT O TOM, YTO B 3ajadye He YUYUTHIBAIOTCS IOTEPU SHEPTUM IIPU IBU-
skeuun rpysa. [Io 3aKOHY coxpaHeHMs SHEPruH, B TAKOM HAeaJbHOI KoJjedarenbHOI cucreMe 0Oe3
MoTepsr SHEPruM (MaTeMaTHUYEeCKOM MAasITHHKE) IIPOUCXOAAT OeCKOHeuHble KoJiebaHus, B IIpoliecce
KOTOPBIX KHHETHNUYECKas SHEPrus IEepPexXOAuT B MOTEeHINAaJbHYIO, a IIOTEeHI{UaJbHAA ~— B KUHETHYE-
cKkyo. MakcuMaJibHOE 3HAaUEeHHEe KUHETHUYeCKOM, IIOTEeHIIMAJbHON M TOJIHON 3Hepruil rpysa COBIIA-
JaloT, IO NpUYNHE JOCTUKEHHSA MAKCHMAJBHOTO 3HAYEHUS KUHETUYECKOU 9Hepruu B MOMEHT 00-
HyJIEHUA 3HAUEHUS IIOTEHIIMAJILHOI dHepruu, u HaoO0OpOoT.

Mojgens cBOGOAHBIX KOJIEOAHHIT MaTeMATHUYECKOro MaATHHUKA MpeANnojaraeT OTCYTCTBUE IIe-
pesayu 3HEePTUM APYTUM TejiaM U OT APyrux TeJ. IlosToMy oHeprus JHUILb NEePEXOIUT U3 MOTEHIU-
albHOM B KMHETUUYECKYIO M U3 KUHETUUYECKOH B IMOTEHIUWAJNLHYIO, ¥ B KaKJbIH OTAEJbHO B3SATBINA
MOMEHT BPEMEHM KHWHeTHYeCKas U IOTEeHIMAJbHAA 9HEPrus B CyMMe JAIOT HEeU3MeHHOe 3HaudeHUe
MOJIHOI 3HEepPruy MaTeMaTH4YeCKOro MasATHHUKA.

IIpaBunbHBIN OTBET IIOJ HOMepoM 1.

A6. IIpu nameHeHMM CHUJIBI TOKA B KaTYIIKe N0 TapPMOHUYECKOMY 3aKOHY
i=1I, coswt

HaIps)XeHHe Ha KaTylIKe U3MeHAEeTCs II0 3aKOHY
T
u=U, cos(mt + —].
2

Konebanusa cuibl TOKa B KATYIIKe

1) omepexxaloT o ¢ase KosebaHUA HANPAKEHUA Ha YeTBEPTh IepHuoja
2) orcraror 1o ¢ase oT kogefaHUil HaNpAXKEHUA Ha UYeTBEPTh IIepUOAa
3) omepeskaloT no ase KosieOaHUA HAINPAKEHUS Ha HONyIIepUOL

4) orcTaioT 1o (asze oT KojebaHUM HANPAMKEHUA Ha IOJNYyIepUuon
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Pemrenue
U3 dopmyn Bunno, uTo (pasa KoneGaHMl CHIBI TOKa of MeHbIIe Gasbl KonebaHMI Hamps-

T T
SKeHua ot + 3 Ha 3" U3 aroro ciemyeT, 4TO KONEGAHUA CHJIBI TOKA B KATYIIKe OTCTAIOT IO (ase oT

. T
KoJIe0aHUl HAIPAXKEeHUs Ha 3 WJIH, 4YTO TO K€ caMoe, Ha YeTBepPTh NeprofAa (IOCKOJBKY NEepHOL

kKoJsiebaHuMil paBeH 27 ).
IIpaBunbHLIN OTBET mMOA HOMEpOM 2.

A7. B croamem Ha ropaineif rasoBoil ropejke yaHMKe 3aKHUIaeT Boja. Kakoil u3 mepeumciieH-
HBIX HHMJKe IIPOILeCCOB BHOCUT HAaMMEHBUINI BKJIAA B IPOIECC 3aKUIaHUAT

1) KouBekuus c0€B BOABI BHYTPH YailHMKA
2) Ucnapenme BHYTpU NY3LIPHKOB BO3AYXAa IPY 3aKUIAHUU

3) HIuddysusa

4) Tensionepeaada OT I'a30BOM IOPeJIKM JOHLILIKY YallHHMKa

Pemenue.

W3 mepeunclieHHBIX TENJIOBBIX ABJEHHH Auddysus — camblii MeAJEHHBIA IpoIlecc, Iepe-
JalonIuii TerJsio IpH 3aKWIAHWY BOABI B 4YalHHKe, [I03TOMY OHA BHOCHT HAMMEHBINHH BKJAJ B
MIPOIECC 3aKUIAHUA.

ITpaBuabHBIA OTBeT MoA HOMEpoM 3

A8. HpeansHbIN ras cHadYaja HArpeBaJiCA NPHU IOCTOAHHOM J[JABJ€HHH, IIOTOM €ro JaBJeHHe
YMEHbIIAJOCh IIPU IIOCTOSHHOM oO0beMe, 3aTeM IPH IIOCTOAHHON TeMIeparype of0beM rasa
YMEHBIIUWJICA A0 NEPBOHAYAJHLHOro 3HaueHuHdA. Kaxkoiél m3 rpadMKoB Ha PUCYHKE B KOOpIH-
HaTHBIX ocaAX V—T cOOTBETCTBYEeT 9TMM H3MEHEHUSIM COCTOSHUSA rasa?

LA AN

Pemenne

HarpeBanuio rasza nmpu HOCTOAHHOM JaBJE€HHH B KOOPAMHATHBIX 0CAX V—T COOTBETCTBYIOT
YYaCTKHW HAKJOHHBIX NIPAMBIX, NIPOJAOJIYKEHHUA KOTODHIX IIPOXOAAT 4Yepe3d HAYaJi0 KOOPAHMHAT Ha
rpadpukax 1, 2 u 3. Ho Ha rpaduke 2 3TOT y4acTOK He COOTBETCTBYET Hauajly Impolecca. ¥ MeHb-
LIeHUIO JaBJICHUS IIPU MOCTOSHHOM 00'beMe IIOCJIe HarpeBaHHMS COOTBETCTBYET MOPU3OHTAJNBHBIH OT-
pesok Ha rpaduke 1. BepruxkasbHBIH OTPE30K Ha 9TOM K€ rpaduKe COOTBETCTBYET IIPOLIECCY
YMEHbIIEHUA 00'beMa rasa A0 NEPBOHAYAJIBHOIO 3HAYEHNS NPH MOCTOAHHOH TeMIepaTrype.

IIpaBuabHBIHA OTBET mMoA HOMepoM 1.

A9. TIIpu Heu3MeHHON KOHIEHTPAIlMM MOJIEKYJ HAEAJbHOI'0 ra3a CpefHsisa KBaJpATUYHAA CKO-
POCTDH TEIJIOBOI'O ABIMIKEHHUS €ro MOJIEKYJ yBeJH4YuUiach B 4 pasa, IPU 3TOM JaBJIeHHe ra3a

1) yBeauuugoch B 16 pas 3) yBeanunioch B 4 pasa
2) ysBenuumiocsh B 2 pasa 4) He U3MEHWUJIOCH
Pemenue

JlaBieHue HOeaJbHOTO rasa CBA3aHO CO CpeXHEHl KBaJpaTHYHOH CKOPOCTHIO TEILJIOBOTO IBU-
MEeHHS ero MoJIeKyJ BeIpaykeHHeM p = (1/3) nmov®.

IIpu HensMeHHOIT KOHIIEHTPAIIMH 71 MOJEKYJI MAEAJLHOrO rasa M yBeJWUYeHUHM KBaJpPATHUHOMN
CKOPOCTH TEILJIOBOTO JBHKEHUA €ro MOJIEKYJ B 4 pasa JaBJieHHe rasa yBeJH4YUJI0ch B 16 pas.

ITpaBunnublil oTBeT MOA HOMepoMm 1.
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A10. NpeansHblii ras coBepina pabory 300 Ik ¥ npu aTOM BHYTPEHHASA SHEPrUs rasa yBeJUUH-
Jack Ha 300 . Kakoe KOMMUECTBO TEIJIOTHI OTAAJ MM MOJYUYHJ ra3 B 3TOM IIporecce?

1) Organ 600 x 3) Hoayuna 600 IIx
2) Organ 300 Ix 4) Tlosxyunn 300 Tx
Pemienune
ITo mepBOMy 3aKOHY TEPMOIHMHAMHKN
AU =@ - A,
Q=AU +A,

Q = 300 Ixx + 300 Ix = 600 Tx.

[IpaBuABHBIH OTBET IOJA HOMEpPOM 3.

All. Cuna B3auMoOAeHCTBUA MeXAY ABYMA TOYEUHLIMH 3aPAKEHHBIMH TeJIAMHM DU yBeJIMYeHUH
3apAfa Ha KaXXJoM Tejle B 2 pa3a M YMEHBIIEHUH PACCTOAHUS MEXJAY TeJaMu B 2 pasa

1) yBesnmuuBaetcsa B 16 pas
2) yBesmuuBaeTcsa B 8 pas
3) yBesunuuBaercs B 2 pasa
4) He U3MeHAETCH

Pemrenue
ITo saxony Kysona cusna B3auMogeicTBUA MeXIy ABYMS TOYEUHBIMH 3apSKEHHBIMHU TeJaMH
onpeneaseTca BpIpakeHuem F = qugz—. Ecnu 3apsan Ha ka)XAoM Teje yBeJIMYUTH B 2 pasa, a pac-
r

CTOAHME MeXAy TeJJaMH YMEHLIIIUTH B 2 pa3a, TO cnja BsaHMOﬂeﬁCTBHH MEX Ay TeJlaMM YBEJHNUYUT-

ca B 16 pas: F, =k—2£12#=16k91_q’4’,

r r?

2
IIpaBunbHBIN OTBeT 1104 HOMepoM 1.

A12. PaccuwnraiiTe obliee COIPOTUBIEHNE JEKTPUUECKOH LielH, IPeJCTABJEHHON Ha PUCYHKE.

1) 6 Om 3) 3 Om
2) 4 Om 4) 0,25 Om
1 Om
2 Om 2 OM
1 Om

o— 1}

Pemenue
Obmiee conpoTubierne R ABYX NapajjejbHO COeJUHEHHBIX Pe3HcTOpoB o 2 OM HaXOAUM IO
dopmy.se
i=i+__]__, R:—Rl.Rz, R:—2'20M:10M.
R R, R, R, + R, 2+2

Ob11ee coONnpoTUB/IEHHE JJEKTPUUYECKOUM LIENM M3 TpeX IOCJef0BATEIbHO BKJIIOYEHHBIX 3Jie-
MEHTOB LelId C 3JIeKTPUYECKUMU conpoTuBileHuAMu 1 OM Kaxawiil pasao 3 Om.
IIpaBUNBLHBIN OTBET NOX HOMEPOM 3.
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A13. KBagpaTHada paMKa BpalllaeTcd B OJHOPOZHOM MATHMTHOM II0JIe BOKDPYT OAHOI M3 CBOHUX CTO-
poH. IlepBbIif pas OCh BpallleHUS COBIAAAET C HAIpaBJIeHMEM BEKTOPa MarHUTHOM HHIYK-
Y, BTOPOH pas oCh BpallleHUs NepUeHINKyJaApHa emy. TOK B paMKe
1) Bo3HMKaeT B 000HMX Ciaydaax
2) He BOBHMKAaeT HU B OXHOM M3 CJIy4aeB
3) BO3HHKAaeT TOJILKO B IIEPBOM CJIyYae
4) BO3HHKaeT TOJBHKO BO BTOPOM cJiydae

Pemenue

IIo 8aKOHY 3JIEKTPOMATHHTHON HMHAVKIMYM TOK B pPaMKe BO3HHMKAET TOJBKO IPHU H3MEHEeHUH
MArHHTHOrO OOTOKA, IMPOXOAAIIEro uepes paMky. IIpM BpallleHHM KBAJAPATHOH pPaMKH B OJHOPOJ-
HOM MAarHWTHOM IIOJIe BOKPYT OCH, COBIIAJAIOIel ¢ HalpaBJeHueM BeKTOpa MarHUTHOM HMHIYKIIUH,
MATHUTHBIM IIOTOK uYepe3 paMKy He H3MEHJeTCs, OH BCe BpeMA OCTaeTCA paBHbIM Hyaoo. UHAyKIM-
OHHBIA TOK B pPaMKe B 3TOM CJIy4ae He BO3HHKAET.

IIpn Bpamienuu KBaJpaTHOM paMKHU B OZJHODOJHOM MarHWTHOM II0JIe BOKPYTI OCHM, INEpIeHIH-
KYJSpHOM HANPaBJIECHUIO BEKTOPA MATHHUTHOM MHAYKIIMH, MarHUTHBLIA IIOTOK Yepe3 PAMKY HM3MeHd-
eTciA, B paMKe BO3HHKAaeT HHAYKIIUOHHLIHA TOK.

IIpaBUIBLHEIH OTBET mOJ HOMepOM 4.

Al4. B konebaTeJbHOM KOHType U3 KOHAEHCATOpa 3JEeKTPoeMKOCThI0 50 MK®P M KaTymKu HHIYK-
THBHOCTHIO 2 ['H HUKJIMUeCKas 4acToTa ( CBOGOJHEIX 3JIEKTPOMArHUTHEIX KoJleGaHUil paBHA

1) 100 ¢! 3)0,1 ¢!
2) 10 ¢! 4) 0,01 ¢™*
Penienue

B Kosie6aTeIbHOM KOHTYpE M3 KOHJEHCATOPa 3JeKTPOeMKOCTbI0 C M KaTyHIKM MHAYKTHUBHO-
CThI0 L IMKJINYECKAad 4acTOTA  CBOOOAHEIX 2JIEKTPOMArHUTHBIX KojlebaHWIT paBHA:
1
JLc'
HOJICTaBHB 3HaAYeHNaA MHAYKTHBHOCTH KaTYIUKH H 3JIEKTPDOEMKOCTH KOHZEeHCaTopa Hu3 YyCJIOo-
BUA 3aJa4M, IOJIyIaeM:
1

w=
J2TH-50-10° @

IIpaBunbHEIA OTBET IOJ HOMepoM 1,

¢1=100 ¢l

A15. ViameHsAOTCA JIM YACTOTA M AJIHHA BOJIHBEI CBeTa IIPH €ro mepexoje U3 Bakyyma B BoAy? BrI-
OepuTe BepHOE YTBEDKAEHUE.
1) /InuHa BOJIHBI YMEHBIIAETCS, YACTOTA YBEJIUUUBAETCH
2) JlnnHa BOJHBI YBeJIUYHUBAETCA, YACTOTA YMEHbIIAETCSA
3) [siuHa BOJHBLI YMEHBIIAETCHA, YACTOTA HE M3MEHAETCHA
4) OnuHa BOJAHBI YBeJAUYNBAETCS, YACTOTA He M3MEHAETCS
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Pemenne
YacroTa 3JIeKTPOMArHUTHBIX KOJIeOAHUM B CBETOBOI BOJIHE He 3aBHCHUT OT TOrO, B KaKOU cpe-
Ile paclnpocTpaHsercsi BoJHa. CKOPOCTh PaCIpPOCTPAHEHUs 3JEKTPOMATHUTHOM BOJIHBI 3aBHUCUT OT
cBoiicTB cpegbl. C HamOOJbIIEH CKOPOCTBIO CBET PAaclpocTpaHseTcss B BakyyMe. [lJIMHa BOJIHBI A
N v
cBeTa CBA3aHA CO CKOPOCTHIO €€ pacCIIpOCTPAaHEHMS U M 4YacTOTOH v BhIpakeHueM A = —. Orcioogma
v
cJelyeT, UTO ¢ YMEHbIIEHHEM CKODPOCTH CBeTa AJIMHA BOJHBI yMeHblIaeTca. CKOPOCTH CBeTa B BOJe
MEeHbIIIe ero CKOPOCTH B BaKyyMe, CJIeOBATEIbHO, DU IE€PexXojJie CBeTa U3 BaKyyMa B BOAY IJIMHA
BOJIHbI YMEHBIIIaeTCA.
IIpaBuiisHBIN OTBET ITOJ HOMEpOM 3.

A16. Broipaskenue ans AuGpaKkIUOHHOTO MaKCHUMyMa dsing = EA Iid NaHHOWH DeIIETKYU IIpU He-

M3MEHHOM 3HAYEHWU K IS CBETOBBIX BOJIH C PAa3HOU AJMUHOI BOJHBI BBHINIOJHSETCA IPU pas-
HBIX 3HAYEHHUAX yrja AuGpakium .

Vron audpaxkuuy nuMeeT HauboJbIIee 3HAYEHNE OJIA

1) KkpacHoro cBeta

2) KéaToro cBeta

3) roay6oro cBeta

4) ¢uosIeTOBOrO CBETa

Pemenue

IIpu HenameHHBIX d U k u3 GopMyasl dsin@ = kA ciiegyet, 4TO CUHYC yrja Audpakiuyl uMe-
eT HauboJblllee 3HAUYEHMEe AJA KpPacHOTO CBeTa, TaK KaK OJMHA BOJIHBI KPAacHOTO cBeTa OOJblIIe
IJWH BOJIH JKeJITOro, rojiyboro u ¢dwuoserosoro. IIpu mamenenum yria gudppaxunumu or 0° mo 90°
HanboJIbIIEMY 3HAYEHUIO Sin@ COOTBETCTBYET HAUOGOJIBLIIUN yroa ¢.

IIpaBuabLHBIN OTBET ITOJ HOMEPOM 1.

A17. Ilpu ocBelleHUN METAJJIUYECKOH IJIACTUHBI MOHOXPOMAaTHUYECKHUM CBETOM C YacTOTOH V Mpo-
NCXOAUT (POTO3JIeKTpHUUECKHNH addeKT, MaKCUMaJIbHAsI KUHETUYEeCKas dHeprusi ocBoOOXKIae-
MBIX 3JIEKTPOHOB paBHa 2 3B. Kakum OGyzer 3HaueHuWe MaKCHMaJIbHON KHHETUYECKOI sHep-
ru  (QOTO3JIEKTPOHOB IIPH OCBEIeHUM JTOH ILIACTUHBI MOHOXPOMAaTHYECKHM CBETOM C
yacrtoroii 0,5v, ecan GpotoadhdperT rmpoucxogur?

1) 13B 3) Boasiue 1 3B, HO MeHbIIe 2 9B
2) 4 3B 4) Menniue 1 3B
Pemrenne

IIpu dotoadderTe cBA3L MeXKIY YACTOTOM V IOTJIOLIeHHOro (oToHa cBeTa, paboToil BEIXOIA
A DJIeKTPOHA M MaKCUMaJIbHOH KHHETHYeCKOH aHeprueil BbhIOMBaeMbIX 3J€KTPOHOB E,.. Haercsa
ypaBHeHHeM JHHHIITelHA:

hv = A + E ke

W3 ypaBHeHMA AaA (POTO3JEKTPUUYECKOro 3dderTa ciaeayeT, YTO MaKCHMaJbHAas KHUHETUUYE-
ckaa sHeprud E ..., BHIOMBaeMbIX 3J€KTPOHOB B IIEPBOM CJIydyae CBA3aHa C YaCTOTOI cBeTa V ypas-
HEeHUEeM:

Eaxet = hv — A = 2 2B,
13 3TOT'0 COOTHOIIIEHUSA cleayeT
hv =2 3B + A,
Bo BTOpOM ciiyuae UMeeM ypaBHEHUE:
E w2 =0,5 v -A=0,5(A+23B)-A=13B-0,5A<153B.

IIpaBuibHEBIN OTBET OJ HOMEPOM 4.
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A21. Tennopasa mamusa ¢ KII[T 60% 3a nuka paGorel oraaetr xojoamrsauky 100 x. Kakoe ko-

B1.

B2.

B3.

B4.

JIMYECTBO TEIIJIOTHI 3a LIUKJI MAaIlluHa 11oJy4aeT oT HarpeBaTena?

1) 600 Hox 3) 150 Mox
2) 250 x 4) 60 Ix
Pemienue
) A _Q-Q
KII/] n TenmnoBOif MaUIMHBI PaBeH T _a = Q—, oTcIoZa ciaexyeTr
1 1
1-1)=Q,, = = =250 .
Q- =Q;, @ === 77 =250 T
IIpaBuanHLIR oTBeT mOA HOMepoM 2.
YacTtb 2

IIpn KonebaHua T'MpHM Ha AJIMHHOM TOHKOM ILIHYype C HeGOJIBIION AMILIUTYAOM MepHof KoJje-
OaHHI M YacTOTa KOJIeGAHMI MOUTH HEe U3MEHSIIOTCSA NMPH U3MEHEHUM aMILINTYAbl KoJeba-
HuUA. MakcuMaibHaa NOTEeHIWAJbHAA 9HEPIrUA I'MPU IIPH YBEJIHUYEHHM HAYAJLHOTO OTKJIOHE-
HUSA YBEJIUYUBAETCA.

Orset: 331.

IIpu pBH)KeHMU KaMHA €ro CKOPOCTh yOBIBAeT, YCKOpPEeHHe CBOOOJHOro mageHus Ha He(GOJb-
IIAX DPACCTOAHUAX OT IIOBEDXHOCTH 3eMJIM MOKHO CUHTATh HEW3MEHHBIM, KHHETHYecKas
9HEPrud I0 Mepe YOBIBAHWA CKOPOCTH YMEHBIIIAeTCHA, a NOTEHIUAJIbHAS SHEPTUA ¢ yBeJaude-
HUEeM DAaCCTOSTHHUSA OT MOBEDXHOCTH 3eMJIH VBeJINYUBaAeTCH.

Otser: 3132.

ITpu oueHL MeAJIEHHOM ABHMKEHHHU IIOPUIHA B MWJIHHAPE 3aKDPHITOI'O BO3AYIIIHOTO Hacoca MOJ-
JepsKUBaeTCs MPOIECC TEIJIOBOTO PABHOBECHUA BO3AYyXa B IIWJIWHJDE HACOCA CO CTEHKAMM IH-
JIUHApA U OKPY’KaloIleil cpefoil, MOATOMY TeMIiepaTypa Bo3Jfyxa He uaMeHsaeTcs. IIpm uso-
TePMHYECKOM MPOIlecce IIPOU3BEZeHNe NaBJEeHUs rasa Ha ero o6beM OoCTaeTCA HeM3MEHHBIM,
TMO3TOMY IpPH YMeHBUIeHMH o0beMa BO3JyXa ero JhaBijieHue yBeauuusaercdA. IIpu msorepmu-
4YeCKOM IIpoliecce BHYTPEHHSAA SHEPrusd He U3MEHACTCH.

Orset: 133.

IIpu moaKIIOUEHUM K MCTOYHUKY IIOCTOSSHHOrO TOKA OAHON 3JMEKTPUUYECKOM JIaMIIbl, 3JIeK-
TPHUUYECKOe CONMpPOTUBJIEHNE R KOTOpOil paBHO BHYTPEHHEMY COIIPOTHBJIEHHIO I” KICTOYHMKA TO-
Ka cuJ ToKa I, B Iienu paBHA:

L
R+r 2r

HanpameHHe U, Ha BBIXOJe MCTOUYHHKA TOKA IIp® 3TOM DPABHO:

U, =8—Ilr=s——8—r=£.
2r 2

MorimHocTs TOKa P; Ha BHENIHEH Lenu IIpyd 3TOM PaBHA:

h=LU =">=—.



A18. YKa)xuTe BTOPO# NPOAYKT ANEDHOI peakiuu: ;Li +i H —>g He+?

1) in 3) 1H
2) e 4) 3He
Pemrenne.

3amuiuieM ypaBHEHUE AJEePHOM peakIUu B BHIE: gLi +% H —>§ He +§ X.

MaccoBoe umcjio A (YHCJI0 HYKJIOHOB) HEM3BECTHOrO IPOAYKTA SAAEPHON DeaKIIMM HaXOAUM
u3 ypaBHeHudA: 71 + 1 =4 + A, A =14,

3apsagoBoe 4yuciao Z (YUCJIo 3I€eMEeHTAPHBIX 9JIeKTPUYECKUX 3apSAL0B) HEM3BECTHOTO IPOJAYKTA
AZEPHON peaKIIMM HAXOOWM U3 ypaBHeHusi: 3 + 1 =2+ Z, Z=2.

3apsaaoBeiM uucioM 2 (2 mpoToHa) obnajaeT SAPO aToMa requA. UHMCJIO0 HYKJIOHOB B 3TOM
agpe A = 4.

IIpaBunbHBIN OTBET IIOL HOMEPOM 4.

A19. Moer 1M AAPO aToMa OAHOTO XHMMHUYECKOI'O 3JI€MEHTA CaMOIIPOM3BOJILHO IIPEBPATUTHCA B
AAPO aToMa APYroro XMMHUYECKOro 9JeMeHTa?

1) Mosker n1060€e AnpO

2) He MoxxeT HUKaKoe SIpO

3) MoryT TOJIBKO AZpa aTOMOB PaJNOAKTHBHBIX U30TONOB

4) MoryT TOJABKO SApa aTOMOB, CToALIMe 3a ypaHoM B rabuauie .M. Meugesaeesa

Pemenne.

Snpa aToMOB paAMOaKTUBHBIX M30TOIIOB MOTYT CAMOIIPOM3BOJILHO MPEBPAIIATLCS B AAPA aTo-
MOB IPYT'UX XUMHUYECKUX 3JIEMEHTOB.

I[IpaBuaBHBIN OTBET IIOA HOMEPOM 3.

A20. B niockoMm 3eprane 3 HabionaeTcsa n3o0pakeHne CTPEJKH 3
C, rnas Haxoxutca B Touke I'. Kakas yacTh usobpaskeHus Z I
CTPeJKY BUAHA TJasy? Z
1 C
1) Besa cTpeaka 3) A
1 \ 4
2) /2 4) He BugHa BOOOIIE

Pemenne

B nnockom 3epkajie n3o0pa'keHHe CTPEJKH PACIOJIOKEHO CUMMETPHYHO OTHOCHUTEJIbHO
IVIOCKOCTH 3epKana. I'1az BuauT usobpakeHue TOYKM B TOM cjydae, eCJd IpsAMas, COeIUHAIO-
IIasf TOYKY M300paKeHHus C IJasoM, IPOXOJUT uepe3 3ePKajo. 3ePKaJ0 MOKHO PacCMaTPUBATh
KakK OKHO B CTeHe, Yepe3 KOTOpOe Ija3 MOMeT yBHAeTh nzobOpaskeHue. IIposeas mpsamyio T'A ot
rnasa I' yepes HuxHUI Kpall 3epkajsia, MBI [OJIy4aeM, UTO caMas HUMKHASA BUAMMAA a3y TOUKA
A nzolbpasxeHUA HaXOAUTCHA HA cepeluHe M300paskeHUs CTPEJKH B 3epKaje. BUAHA TOJIBKO IOJIO-
BMHA M300paKeHUs CTPEJKHU.

% (NNAANNANN R
—

IIpaBuabHBIN OTBET IOA HOMEPOM 2.
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Ilpy noaxIOYEeHUN IIOCIEAOBATENLHO C NEePBOM JaMIOH BTOpPOM TAKOH e JaMIIBI CHJIa TOKA

€ €
I;B uenu pasra: I, = ———=—.
2R+r 3r
£ 2¢
Hanpsoxenre U; Ha BHIXOfle MCTOYHMKA TOKa IIPH 9TOM paBHO: U, =¢— I,r = ¢ - 3—r =3
r

MomnocTs ToKa P; Ha BHemHeil nenu npu aToM pasHa: P, = I,U, =

& &g _¢&
3r 3 9r
Takum o6pasom noaydaem: I, < I, Uy > U,, Py< P;.

OteT: 212.

Yactb 3
A22. Ha pucyHKe mOKAa3aHbl OOBLITHI IO MCCJEJOBAHHUIO 3aBMCHUMOCTHM IIOKasaHWH TepMOMeTpa OT

BHENIHUX yciaoBuii. Jlamma mcnonbayercss B KauecTBe «CosHna». JIucTel Oymaru HCIoJIb3y-
I0TCA AJIA NSMEHEHUM YyCJIOBMII HarpeBaHHUs TepMOMETpA.

1 2 3

B KakoM oneiTe TepMoMeTp HanGojiee TOYHO M3MEPsieT TEMIEPATYPY BO3ayxa?
1) B nepsom

2) Bo BTOpOM

3) B TpeTbeMm

4) OupITHI JaAyT OPUMEPHO OAUH M TOT e Pe3yJIbTAT

Pemenue

OneiT 1 JeMOHCTPHUPYET, YTO MPH OTCYTCTBHHM <«COJIHEYHOTO OCBEIlleHUsi» B pe3yjbTaTe Tell-
J10006MeHa CO CTOJIOM M BO3AYXOM TEPMOMETP HPHXOAWUT B TEIUIOBOE PaBHOBECHEe C HUMM U NOKa3bl-
BaeT TeMIlepaTypy Boszyxa.

B ompiTax 2 u 3 TeMieparypa JIMCTOB OyMaru mnoj Bo3fgeiiCTBHEM HMDSIMOI0 U3JYYEHUA «COJIH-
a» IOOBBIOIAeTCSA OOJIbIIe, YeM TeMIIEpATypa IpOo3padyHoOro Bo3ayxa. TepmMomerp, HaxoAsACh B ILJIOT-
HOM KOHTaKTe ¢ 0oJiee MPOrpeTHIMH JIMCTAMM GyMary, IMOKaXeT TeMIlepaTypy 6oJiee BHICOKYIO, YeM
TeMIneparypa BO3AyXxa.

IIpaBuIBHEIN OTBET 110 HOMepoM 1.

A23. B rabauie mpefcrasjieHa 3aBUCHMOCTb MOAYJIA U CKOPOCTH ABHUIKE€HUA Tejla OT BpEMeHM i:

t, c 0 1 2 4 6
v, M/cC 0 2 2 6 6

Onpeaennre nNyTh, IPOHAEHHBIN TEJIOM 3a BpeMA OT MOMEHTa BpeMeHM ¢ = 0 ¢ 1o MOMeHTa
BpemeHH { = 2 c.

1) 1m 3)3m
2) 2 m 4)4m
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Pemienue

ITocTpouM rpaux 3aBHCHUMOCTH MOZYJIA CKOPOCTH OT BpPEMEHU II0 IIPUBEJEHHLIM B Tabiuile
snaueHuaM. ITo rpadury (cM. puc.) ompezenseM, UTo B HUHTepBaje BpeMmeHnu oT 0 ¢ mo 1 ¢ ckopocTh
TeJsia JIMHeiHo BoadpacTana oT 0 M/c 1o 2 M/c. 3TOo GBLIO PABHOYCKODEHHOE ABHIKEHIE C HAYaJILHOM
CKOpPOCTBhIO, paBHO Hymio. IIpr TaKkoM IBMIKEHHH YCKOpPEHMe PaBHO

a=2, a=2M/C=2M/02.
t 1lc
Av, M/c
6r——m——————
A ]
3l | |
3_
| |
24— | |
1F /1 ' !
| I | |
1 1 i 1 1 >
1 2 3 4 5 6 7 ¢,¢
IIpoiinenHbIil 3a 5TO BpeMa IIyTh paBeH
at? 2m/c?-1c?
sl:T, 31=_2——=1 M.

B unTepBase BpeMeHM 0T 1 ¢ 0 2 ¢ CKOPOCTH Tejla He U3MEHsJIach U ObLia paBHa 2 M/c. ITO
ObLIO paBHOMEpHOe ABHMiKeHMe. [Ipyu TaKkoM ABMIKEHUM NPOHJEHHBIN 3a 1 ¢ NyTh paBeH

Sy =Vt, S;=2m/c-lc=2m.
O6uuii myTh, NpoiiieHHEINR B uHTEepBase Bpemenu ot 0 ¢ 10 2 ¢, paBeH
s = 8; + 8o,

s=1M+2mMm=8 M.

MookHO pemraTh TaKOTO THIA 3afady W BBIYMCJIEHUEM IUIOLIAAW O] AAHHLIM YY4aCTKOM rpa-
¢uka (B eAUHULIAX [IPOU3BEJeHUA BEJIUYNH, OTJIOKEHHBIX II0 OCAM KOODAHMHAT).
IIpaBuJIBHBIN OTBET IIOJ HOMEPOM 3.

A24. B ogHOpOAHOE MarHHTHOE II0Jie HEePHeHANKYJIAPHO BEKTOPY UHAVKIIMHM BJIETeIH dJIEKTPOH W
anbda-yacTUna. ¥ 3JeKTPOHA M alb(da-dyaCTUIILI, BJIETEBIIMX B MAarHUTHOe IOJe, OZMHAKO-
Bblé TPAEKTOPHH, HAIIPpABJIEHHE JBUKEHUS, CKOPOCTH ABMKEHUS M TOUKA BXOAA B MAarHUTHOE
none. Kakum GymeT xapakTep MX OTKJOHEHUA OT MpeXXHeH NIPIMOJUHEHHOH TpaeKTOpUU
ABUYKEHUSA IIPU BXOJ€E€ B MarHUTHOe moJie?

1) Beixoas Ha ABMAKEHUE II0 OKPY’KHOCTH, OHU CMECTATCA B OZHY U Ty K€ CTOPOHY.

2) Boixoza HA ABMXKeHHe II0 OKPYKHOCTH, OHM CMECTSTCA B IPOTHBONOJOXHbIE CTOPOHBHI.
3) OJeKTPOH U anbda-dacTuia GyayT NPOROJKATH JBUMKEHHNe C HeM3MeHHOH CKOPOCTHIO.
4) OneKTpPOH U anbda-dyacTUIa MOJYy4YaT OAUHAKOBOE YCKOpeHHe.

Pemrenue.

Ecnu B MarHuTHOe IoJie BJIETAIOT IIPOTUBOIOJIOMHO 3apsiKeHHBbIe YACTUIILI, MMEIOIIUe OLU-
HaKOBbIE TPAEKTOPHIO, HaNpaBJeHUe, CKOPOCTh ABMIKEHHS M TOYKY BXOJa B MArHHTHOe IIOJe, U
OHU ABMXKYTCS NEPHNeHAUKYJAPHO BEKTOPY UHAYKIIMM MACHUTHOIO IOJA, TO MATHUTHOE IIOJIE OT-
KJIOHAET YaCTUUBI B IDOTUBOMOJIOMKHBIX HAIIPABIEHUAX, TAK KaK CHJIBI, JEHCTBYIOLIHE CO CTOPOHBI
MATrHUTHOTO MOJISI HA IPOTUBOIOJIOMKHO 3apAXKeHHBIe YaCTHUIbl, HAIPABJIEHBI IIPOTHBOIIOJOMHO.

IIpaBuabHEI OTBET IOA HOMEPOM 2.
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A25. Macca nmaccaxkmpa audra 100 kr. Kakos Bec maccakupa B MOMEHT, KOTAa JUPT ABHMKETCH
BBEPX C yCKOpeHHeM 2 M/c?

1) 200 H 3) 1000 H
2) 800 H 4) 1200 H
Pemenne

P=m(g+a)

P =100(10 +2) = 1200(H).

IIpaBuaLHEIN OTBET IIOJ HOMepoM 4.

C1
N Ouenka
Copepsxanue sTana penieHHA arama
aramna
B Oajaaax
BoasiHoii nap B Bo3ayxe CTAHOBUTCS HACBIIEHHEIM IpU TeMnepatype 12 °C.
CrnenoBaresbHO, JaBJeHHe D BOAAHOrO IIapa B BO3AYyXe PAaBHO LABJIEHUIO Ha-
1 CBILI[EHHOTO mapa upu Temieparype 12 °C, ua tabauusl p = 14 rlla. 1
HaBneHue po HACHIIIEHHOrO BOAAHOro Iapa npu Temmeparype 23 °C paBHO
28 rlla.
OTHOCHUTEJILHOH BJIAKHOCTBIO BO3AyXa (¢ HAa3bIBaeTCA OTHOIIeHUe: (pz—li;
p
2 14 rIl ’ 1
rlla
p=—-=0,5=50%
28 rlla
Konmpencanusa mapoB BOABI MPOMCXOAUT IIPH YCJOBHHM DAaBEHCTBA JaBJIEHUS BOZA-
HOrO Iapa, UMeEIOIIerocs B BO3AyXe, JaBJEHHI0 HACHIIEHHOr0 BOASAHOIO Iapa IIpU
3 JaHHOU TeMIlepaType BO3Ayxa. llaBjieHMe HACBIIIEHHOI'O BOASHOI'O IIapa 3aBUCUT 1
oT TemiepaTypbl. 1103TOMy HOpM pa3HOM IJIOTHOCTH BOAAHOI'O Tapa B BO3AyXe
TeMrepaTypa HayaJa KOHZeHCAllMH mapa (TOYKa POChl) OKAa3bIBAETCH Da3INUHOM.
MakcuMaabHbIH Gaa 3
Cc2
N Ouenka
o
orana ConepxaHue 3Tana pemieHUs Yepre:x, rpaduk, popmyaa arama
B Oaamax
IIpn [BMIKEHHMHM II0 OKPYXKHOCTH COIVIACHO
BTOpoMYy 3akoHy HpOTOHA paBHOAEHCTBYIO-
povy Y PABHOACHCTEY® | ma = mg + F 1)
Iad CUJIBI TSAYKECTH U CHUJIbI YIIPYTPOCTH CO37a-
1 €T IeHTPOCTPEMHUTEJILHOE YCKOPEHHe, 1
Cuna N paBieHMsI HAa CUAEHUE IO TPeTheMy
sakony HeloToma paBHa mo moaymio cuie F||N|=|F| 2)
YIPYroCTH, AeHCTBYIOIIEH HA YeJOBEKa:
W3 kMHEeMaTHYeCKNX YCJOBHH II€HTPOCTPEMHU-
2 y nexrpoctp - v¥/R (3) 1
TeJIbHOE€ YCKOPEHHNE pPaBHO.
N3 ypaBuennit (1), (2) u (3) cnenyer: N
v=vaR = g+=—|R,
3 m 1
v=10 m/c
MaxkcuMaabHEIN 6aJLn 3
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C3

N Ouenka
2
orana ConepsxaHue 3Tana peleHus Yeprex, rpadux, dopmyaa JTana
Tan
B OaJuiax
IIpu mepexofe U3 HAYAJIBHOTO B KOHEYHOE
cocTosiHMEe O0BEeM rasa yBEeJIMYWUJICH, CIeHO- AU = Q - A’
BaTeJIbHO, ras cosepiuuna pabory A'. Ilo
1 IepBOMY 3aKOHY TE€PMOJAMHAMHUKMU: 1
ITepesanHoe razy KOJHYECTBO TEIJIOTHI @
paBHO CyMMe W3MEHEeHHs BHYTpeHHeil|Q = AU + A,
suepruu rasa AU u pabotel A', coBepieH-|Q = U; — U, + A’
HO# rasom:
BHYTpeHHAA 3Heprus rasa B COCTOAHHAX 1 U - 3 v
1 3 BeIpasKaeTcs yepe3 3HAUCHUS AABJEHHA| 1 2 Pi¥1s
1 o0beMa rasa: 3
2 Us = P P3Vs, 1
Pabora A’ npu mepexome rasa M3 COCTOS- A =p AV
=D
Hust 1 B cocrosiume 3 paBHA :
IlonyyeHne MpaBHJILHOTO YUCJIEHHOT'O 3HA- 3
Y P Q= (p3V3 - piV1)+ P AV
YeHUA KOJUYECTBA TEIJIOTHI: 2
3 |llonokurenbHoe 3HaYEeHHE BeJMYUHBI Q Q 3 (3-10*-3-10% 1) + 1
O3HaYaeT, 4YTO ras3 MOJYYMJ KOJIHUYECTBO| = 2
TeIJIOThI Q. +10% -2 =14-10* Jx
MakcuMaabHBIH 6aJIT 3
C4
N Ouenka
I
oTama Coaep:xxaHue 3Tana pemeHus Yeprex, rpaduk, popmysa aTana
B Oaanax
IIo 3akony OMa AJA TIOJHOHN Lenu IPU KO-
POTKOM B3aMBIKAHHU BBIBOJOB aKKYMYJATO-| r _ € I. = £ _ 12A
pa R = 0, cuja TOKa B Llenu paBHa: R+r 9 ¢
1 p 1
Orcroma BHYTpeHHee COIPOTHUBJICHNE aKKy- e € Ou
MYJIATOpPa PaBHO: 12
IIpu mMOAKIIOYEHMM K BBIBOJAM AKKYMYJIS-
g |TOP2 9JIEKTPUYECKOH JaMIbl djeKkTpude-|y__& _ & g4 1
CKUM comnpoTtuBienuemM 5 OM cumja TOKa B R+r R+ &
meny paBHa: 12
: €
Orcroga nosay4daem: 6=2.54+2°5
3 12 1
5¢=60B, ¢=12B
MakcuManbHBIN 6aJT 3
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C5

N OueHka
3’ra121a Conepxanue 3Tana peureEus Yepresx, rpaduk, popmyaa arana
B OaJutax
MakcuManbHBIH yroJ o IageHus Jiydya CcBe-
Ta U3 BO3Ayxa B Boay paseH 90°, coorser-
CTBYIONIU eMy  yroa npesoMieHns | Sina _
B ompegmessiercsi O M3BECTHOMY 3HaueHMIo| sinf
1 OTHOCHUTEJILHOI'O IIOKAa3aTesis IpeJOMJICHUS 1
n BOABI:
OTcroza HaxXOAMM MaKCHMaJbHOE 3HaueHHue sin = sina _ l
yrja npejioMJIEHuA: n n
PucyHnok, nmoacHAIOIUNA pellleHUeE.
o KB
2 { h 1
|
!
MaxcuMmasbHOE pacCTOSHUE G, HA KOTOPOM a= h _
BHJEH KoMap Ha raybusHe h, paBHO: cosf
3 — h _ hn 1
\F— (sin B)2 Jn? -1
a~3,0m
MaxkcumabHbIH 6aja 3
Cé6
Ounenka
N CozepxcaHne 3Tana pelieHUs Yepresx, rpaduk, dpopmyaa arTana
rana B OaJsIax
3amucaHo ypaBHeHMe JifHmTeiiHa giaa ¢o-
1 ToapdexTa ¢ yueToM 3aAepkuBaomiero/hv=A + E, 1
MOTEeHIINATIA:
3amnucaHo BbIpaKeHHE CBA3U MaKCHUMAJIb-
9 HOM KHWHeTHUUYeCKO#l sHeprum dorosnextpo-|E, = eU 1
Ha ¢ 3aIUpaloIiMM HaNpAKeHHeM M yCJo- [k =
BHUe KpacHO# rpaHunsl ¢oroadderra:
eU
3 IMonyueHo BuIpa)keHUWe AJd BHYMCJIEHHA|V = Vo + — 1
YACTOTHI U OTBET B UHCJIEHHOM BHE: v ~1,3310% Ty
MaxkcuMaabHbINA GasI 3
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OTBETbI

Bapuanrt 1
Yacts 1
Ne OTtBer N OTteer N Orser Ne Otser
3aXaHUA 3aXaHUA 3aXaHUuA 3aJaHUA
Al 3 AT 3 Al3 3 Al9
A2 4 A8 1 Al4 3 A20
A3 4 A9 2 AlS 3 A21 2
A4 2 Al0 3 Al6 4
A5 2 All 4 Al7 3
A6 1 Al2 2 A18 1
YacTtp 2
N zamaEusa OTeer
B1 369
B2 3214
B3 1311
B4 112
Yacts 3
A22.1 A23. 1
A24. 3 A25. 4
C1
No Ouenka
] Conepsxanue sTana pemieHUs aTamna
arama
B Oajamax
Bogsinoit map B Bo3ayxe CTARHOBUTCS HACHLIIIEHHLIM mpu TemrepaTtype 7 °C.
CuegoBaTesibHO, LaBJIEHHE P BOAAHOTO Iapa B BO3AYyXe PAaBHO JABJIEHHIO Ha-
1 CBIIIIEHHOTO napa npu temmeparype 7 °C, us tabauus p = 10 rlla. 1
JaBneHue po HACBIILIEHHOTO BOASHOrO mapa mnpu Ttemieparype 29 °C paBHO
40 rIla.
OTHOCHTEJILHON BJIAYKHOCTBIO BO3ZyXa () HAB3BIBAETCSA OTHOIIEHHE: ¢ = —p—;
2 10 rII & 1
¢=——2=0,25=25%
40 rlla
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Ne c Ouenka
ofep:KaHMe 3TANA PelieHud
R aep p Jrama
B Oajanax
OrHocHUTe/NIbHAA BJIAYKHOCTD IPH IOBBIIIEHHH TEMIIEPATYpPhI BO3AyXa B KOMHa-
Te U KOHJEeHCcaIlMM MapoB NpH TO# ke TeMmeparype 7 °C yMeHBUIUTCH, TakK
3 Kak fAaBjieHHe p BOASHOIO Iapa B BO3AyXe OCTaeTCA HEM3MEHHLIM, a AaBJIeHUe 1
Po HACBINIEHHOTO BOASHOIO Iapa IIPU MOBLIIIEHUYM TeMIIepaTyphl BO3Ayxa yBe-
JAYUBAETCA.
MakcuMaJabHBIN 6aJL 3
C2
N Ouenka
5 a- a Conepxanmne 3Tana pemieHUs Yepre:xk, rpaduk, dopmya aramna
TaIl
B Oasiax
IIpu ABHMIKEHUH IO OKPYXHOCTHU COIJIACHO BTO-
oMy 3aKoHYy HbIOTOHA paBHOZeIHCTBYIOIIad CH-
pomy y p )i YIO1I] ma=mg+F 1)
JBI TAMECTH M CHJBLI YIPYTOCTH CO34aeT IIeH-
1 TPOCTPEMUTEIbHOE YCKOPEHHE. 1
Cuna N faB/ieHuMA HA CHJIeHHEe II0O TPETbeMy 3a-
xony HrloTOHa paBHA IO MOAYJIO U mporusomno- ||N| = |F|
JOXXHa II0 HampaBJjieHuIo cujiae F ymnpyroetu,|N =0, F =0 (2)
IelcTByIOlIel Ha YeJIOBEeKa:
M3 xuHeMaTHueCKHX YCJOBHUH IeHTPOCTPEMH-
2 Y HEHTPOCTPEME )y — v¥/R 3) 1
TeJIbHOE YCKOpeHHe PaBHO:
W3 ypasuennii (1), (2) u (3) caenyer: v=+gR
3 1
ITonyyenue MpaBUJILHOTO YMCJIEHHOIO 3HA4YEHUA: | = 8 M/c
MaxkcumanpHbBIN 0a1y 3
C3
Ne Ouenka
14
ana CoxepxaHue 3Tana pelmieHud Yeprex, rpadux, dopmyaa JTana
aTamn
B GaJjiIax
IIpn nepexose M3 HA4YAJbHOIO B KOHEYHOE CO-
CTOSSHUEe 00'beM rasa yBeJIMUYUJICH, CJIeAOBATEJIb- AU =@ — A’
HO ras cosepuny pabory A'. Ilo nepBoMy 3aKo-
1 HY TepMOAUHAMUKH: 1
IlepemaHHOE ra3dy KOJHMYECTBO TEIJIOTH! § PaBHO Q=AU + A4’
cyMMe HW3MeHeHWs BHYTPEHHeH OHepruM rasa T
, . Q=U;-U,+A
AU u paGoThl A', COBEPIIIEHHOI ra3om:
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e Ouenxa
Qo
Conep:xaHne 3Tana pemieHUsA Yeprex, rpacdux, popmyaa arama
arama
B Oaanax
BuyTpeunsasa sHeprus rasa B cocroaHusax 1 m 3 U 3 oV,
BBIPA’KAETCA Uepe3 3HAUEHUS JaBIeHHA U 06b-| . 2° 1 1’
eMa rasa: 3
Us = - p3V3
2 2 1
Pabora A’ nmpu mepexoge rasa u3 cocToAHusa 1 B
cocToAHMe 3 paBHa ILIoWIaAXM moja rpaduxom|A’ = p; AV
auarpaMmsbl B equHULAx (p, V):
ITonyuyenne npaBUJILHOTO YUCJEHHOT'O 3HAYECHUS 3
. Q = —(p3V3 — V1) + p AV
KOJIHUecTBa TeIllJIOTHhI: 2
3 IlonoxxurenbHOe 3HaueHHE BEJIMYMHBI § O3Ha- Q 3 (104 3_3.10% 1)+ 1
YaerT, YTO ra3 HOJYUYUJI KOJIMYEeCTBO TEIJIOTHI Q. 9
+38-10*.2=6-10* JIx
MaxkcuMaJabHBIN OaJL 3
C4
N Ouenka
3Ta1_1a Conep:xaHue 3Tana pemeHus Yeprex, rpaduk, dopmyaa arama
B fasmax
3amucaHO ypaBHeHHe, CBA3bIBalollee Ha muv?
OCHOBe BTOpOro 3akoHa HsloTOHa cuay evB =
1 JlopeHnia, HAEeHCTBYIOIIYI0 HAa IIPOTOH, C 1
MOAyJIeM I€eHTPOCTPEMUTEIBLHOIO YCKO-
peHua:
YpaBHeHue npeoOpa3oBaHO K BHIY, YCTa- b= eBR
2 HABJIWBAIOIIlEMY CBA3b MEXAY CKOPOCTBHIO m 1
3JIEKTPOHA U PagNyCOM OpPOUTHI:
-19 -5
IlopcraBieHsbl 3HaUeHUA QUIMYECKHX BeJIH- b~ 1,6-10%.1,67-10 .5M/C _
3 YHMH ¥ II0JIy4eH OTBET B UHCJIOBOU (opMme: 1,67- 10727 1
~ 8000 M/c
MakcuManbHBLIN 6211 3
C5
N Ouenka
:-rra;la Comep:xaHue sTama pemenus Yepre:x, rpadux, popmyaa Tamna
B Oamnax
OO beKTHB TejecKoma CTPOUT HeiicT-
BUTeJbHOe u3oOpakeHue CouHna B
1 dokanpHON maockKocTu, moatomy| D) = Fitga 1
juametrp D; co3maHHOro uM wu306pa-
JKEeHUsI paBeH:
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Ouenka

Ne
orana Copep:xanue aTana pelreHus Yeprex, rpaduk, popmyiaa aramna
B OaJmax
Xop nyuedl mpu IIOJy4eHHMM uzobpa- _
9 sxeHus COJNHIA C TIOMOIIBIO OOBEK-| [ep—e ¢ b <i
THBA U OKYJsApa IPeACTaBJIEH Ha pH- ~ —
CYHKe: D 1
W3 nomobus TpeyroabHUKOB caegyer: | D2 _ Di
f d’
f f f
D, =D,—=F -tgo.-—=F,-a-—
2 15 118 d 1 d
Paccroaumne d oT okyaspa IO H30- d= fFy
6paxcenua CoOJHIA, IOCTPOEHHOIO f-F’
3 O0BEKTUBOM, HAXOAWM, WCHOJb3YyHA 1,5-0,05 0.05
bOpMYy.Ty IMH3BL: “15-005 oM )
ITogcraBnsiAa 4YUCJIOBble 3HAYEHUHA 0 =30 =0,5 = 2n ~ 0,0087 paauan
BEJINUMH, BBIYUCJIAEM IHaMETpP H30- ‘360 -2
opaxxenusa D, ConHa Ha sKpaue:  ~ 1-0,0087-1,5 M ~ 0,26 M
0,05
MaxkcumanbHBIE 6aJLn 3
Cé6
Ouenka
Ne
ana Copep:xaHue 3Tana pemeHHs Yeprex, rpadpuk, popmyaa arana
oran B OaJurax
1 ObpasyeTca y-KBaHT. 1
Brixog AE sapepHOi peaKImd MOXKHO
9 BBIYMCJIUTE 110 JedeKTy MacChl Am: AE = Amc? 1
HedexT mMaccel Am AAepHON peaxkuu Am = my.. +my. —my
paBeH: 1H 1H 2He
Berunciasem gedeKT MaccChl: Am = 1,00727 + 2,01355 —
HUcnonpays mepeBogHo Koaddunuenrt|— 3,01493 ~ 0,0059 a.e.m.
WM YMHOMKasl MacCy Ha KBaJpaT CKOpPO- |HJIH
CTH CBeTa, NOOJy4YaeM SHepreTUdecKuit| Am = 1,6726:107% kr +
BEIXOZ AZEPHOM peaKI[uu: + 3,3437-10 %"kr - 5,0066:10 %" kr ~
3 ~ 0,0097-10°%" kr 1
AE = 0,0059-931,5 M3sB ~ 5,5 MsB
UIn
AE ~ 0,0097-10729.9.10'% IIx ~
~ 8,73-107"3 Il ~ 5,5 MaB
MaxkcumanpHbIi 621 3
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BapuaHnT 2

Yacts 1
1] ® H Ne
Ne OTtBer N OTtBer Ne OTtBer OTser
3aJaHNA 3ajaHuA 3ajaHuA 3aJaHUA
Al 3 AT 2 Al3 2 Al9
A2 4 A8 2 Al4 4 A20
A3 3 A9 3 Alb 4 A21 1
A4 4 Al0 4 Al6 2
Ab 2 All 2 Al7 2
A6 2 Al2 3 Al8 3
Yactsp 2
Ne zaganusa Orser
Bl 258
B2 2214
B3 3111
B4 21
Yactp 3
A22. 4 A23. 3 A24.1 A25. 3
C1
o Ouenka
) Conep:xxanue sTana peumieHUs JTamna
rama
B Oasuax
Bonanoit nap B Bo3yxe CTAaHOBUTCA HAacChIILIEHHBIM IIpu Temmneparype 7 °C.
CiemoBaTesbHO, AaBJeHWE D BOASHOIO Tapa B BO3AYyXe PABHO JABJICHUIO Ha-
1 CHIIIIEHHOr0 ITapa npu Temneparype 7 °C, ua tabauus: p = 10 rlla. 1
IdaBieHue po HAacCBIIIEHHOrO BOAAHOro mapa mnpu temieparype 21 °C pasHoO
25 rlla.
OTHOCHTENBHOI BJAXKHOCTHIO BO3AYXA () HA3BIBAETCS OTHOINEHHUE: ¢ = —Q;
2 10 rI1 o 1
=—12_0,40 = 40%
25 rlla
OTHOcHUTeJIbHAA BJAYKHOCTH MPU MOHUMKEHHUM TEeMIIepaATyphl BO3AyXa B KOM-
HaTe ¥ KOHJEHcalluy NapoB IIpu ToH ke TeMmmepaTtype 7 °C yBeJIHUYUTCHA, TAK
3 KaK JaBJIeHHWE p BOINSHOrO IIapa B BO3JyXe OCTAeTCA HEM3MEHHLIM, a JaBJe- 1
HUE po HACBIIIEHHOTO BOASHOIO Iapa NOHMXXEeHHHM TeMIlepaTyphbl BO34yXa
yMeHbIIaeTc.
MaxkcumMaJabHBIN GaJLt 3
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C2

N Ouenka
oTama Conep:acanme 3rana pemieHus Yeprex, rpadur, popmyna srana
B Oaasax
IIpu gBHXKEHHMH IO OKPY’KHOCTH COIJIACHO BTO-
pomy saxkony HbplOTOHa paBHOAEHCTBYIOIIAsl CH-
Y ma=mg+F (1)
JBl TAMKECTH M CHUJbl YIPYI'OCTH CO3TA€T IeH-
1 TPOCTPEMHUTEIbHOE YCKOPEHHE. 1
Cuna N paBieHUA Ha CUJeHUe IO TpeThbeMy 3a-
xKoHny HpioTOHA paBHa IO MOAYJIO M mpoTuBomo- | |N| = |F|
JOKHA M0 HampaBileHuio cuiue F ympyroctu, (N =0, F =0 (2)
IelcTByIONIel HA yeJoBeKa:
9 N3 xuHeMaTHYECKHX YCJOBHH IeHTPOCTPEMU- a = v¥/R 3) 1
TeJIbHOE YCKOpeHHe PaBHO:
W3 ypasHenuii (1), (2) u (3) caexyer: v=+gR
3 1
IMosryueHne MPaBUIBLHOIO YKCJIEHHOTO 3HadeHudA: |V = T m/c
MaxcuMaabHEbIH Gaj 3
C3
N Ouenka
o
a Conep:xanue 3Tana penieHud Yepre:x, rpaduk, Gpopmyia aramna
aTan
B Oajanmax
IIp1 mepexofe M3 HAYAJIBHOTO B KOHEYHOE CO-
cTOsAHMe 00BbeM rasa yBeJMUYHJICS, CJIeZOBaTElb- AU =@ — A’
HO ra3 cosepiruia padory A'. Ilo nepBomy 3ako-
1 HY TePMOAUHAMUKH: 1
Ilepenanuoe rady KOJWYECTBO TEIJIOTHI § PaBHO Q=AU + A’
o - ’
cyMMe WK3MEHEeHUs BHYTPEHHEN JHEPruM rasa
YM ' yTDp " P Q — U3 _ Ul + A’
AU u paboTeI A', COBEPIIIEHHOU ra3oM:
BryTpeHHssa sHeprusa rasa B COCTOAHMAX 1 u 3 3 3
BHIpa’KaeTcsA depe3 3HAUEHWSA JaBjeHusA u 066-|Up = 3 Vi, Ug = -2-p3V3
eMa rasa:
2 1
Pa6ora A' nmpu mepexoje rasa us cocroaHud 1 B
cocTogHMe 3 paBHa ILUOmMAAX IOA rpadurom|A’ = p3 AV
IuarpaMmel B equHMAnax (p, V):
IonyyeHue IMpaBUJIBLHOIO YUCIEHHOTO 3HA4YEHUA 3
=— - \%4
KOJINYECTBA TEILIOTHI: Q 2 (p3V3 = p1V1) + P
3 ITono:KHUTeIbHOe 3HAYEHHE BeJUYUHB! () O3Ha- 3 4 4 1
yaeT, 4TO ra3 MOJYYHJ KOJHUUYECTBO TEILIOTHI Q. Q= 5(3 -10%-3-10" -+
4 o _ 4
+3-10°-2=18-10" Ix
MaxkcumasbHbIH Gajit 3
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C4

N Onenka
o
CogepxaHue 3Tana peumieHus Yepre:x, rpaduk, dopmyaa aTana
aTamna
B 6aJs1ax
3amucaH 3akoH OMa Ui ITOJHOM menu B cJaydae [ = €
1~ ’
1 MOAKJIIOUEHUs BHEIIHEro SJeMeHTa LeNHu U B R+r 1
‘|ciyyae KOpPOTKOro 3aMbIKAHUA: I - €
o7,
Penrena cucrema ypaBHeHUI B o0liieM BHAE: ot
- b
I,
€ Ios
L= g’ h= RI, +¢’
R+ — o*¢e
2 I, 1
‘e RI,I;
Iy -1
3 IlonyueHn oTBeT B 4MCJIOBOI opme: £e=24 B, r=10m 1
MaxkcumanpHBIH 6aJia 3
C5
N Ouenxa
3Ta;1a Conepxanue 3Tana pemreHus Yeprex, rpadur, hopmyna | osrama
B faJjrax
O60o3HaUMM ONTHYECKYI0 CUJIYy rjasa D;, onTu-
YeCKYI0 CUJy O4KOB D,, paccTosHHe OT IeHTpa
1 XpycTaluKa JO CeTYaTKM rjiasa obosHaumm f,| p _ 2 L2 (1) 1
| =
paccToaHue [0 KHHUTH 0e3 OUKOB d;, C OUKaMH a
ds. Torma pna ciydas uTeHUS 6e3 OUKOB IO
dopmyse JIUHBBI CIEeAYET:
1A cayuasi YTeHUA ¢ OUKaMMU: 1 1
dy f
W3 paBenctB 1 n 2 caenyer: D - 1 1
2 a4
. 1 1
3 IloncraBnaa uuciaoBele 3HaueHUA d; U dy, IO D, = antp — anTp = 1
JydaeM. 0,25 0,5
=2 anTp
MaxkcumanbHBII 6211 3
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Cé

e Ouenxa
. ;1 ConepkaHne 3Tana pemeHus Yepre:x, rpaduk, popmyaa anamna
arana B Oamax

Breixog AE sinepHOil peakKIlMHM MOKHO 5
AE = Amc
1 BBIYHUCJIUTDH HO AedeKTy Macchl Am: 1
edeKT Macchl Am AJepHOl peaxkiuu - — _
Hed . aep peaxi Am—m%gAl My~ Mg — My
pasBeH:
Beruuciasem gedeKT Macchai: Am ~ 26,97441+4,00151 — 29,97008 —~
- 10,00866 ~ —0,00282 a.e.m.
2 Am =~ 44,7937-10%" xr + 1
+ 6,6449-107%" kr —49,7683-107%" kr —
-1,6750:10% xr ~ — 0,0047-107%" kr
3 Ucnonssysa nepeBosHoil K03(pPHUIIMEHT 1
niy yMHOMKas Maccy Ha KBaJpaT CKO-|AE ~ —0,00282-931,5 MsB ~ —2,63 MsB
pOCTH cCBeTa, IIOJydYaeM 3SHepreTuye- WM
CKU BBIXOJ| AZE€PHON peaKI[Uu: AE ~ -0,0047-1027 .9.10!6 Ik ~
3HaK MWHYC B OTBETE€ IIOKAa3bIBaer, 3.10-18
YTO sAAepHas peaKmUs IMPOUCXOLUT C| —4,23 Hox ~ —2,64 MoB
NOTJIOLIEHHUEeM JHEPIuH,
MaxkcumanbHBIH GaLT 3
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BapuaHnt 3

Yacts 1
Ne Ne ] b
OTBer OTtBeT N OtBet Ne OTtBer
3aJaHMA 3agaHuA 3aJaHMA 3aJaHuA
Al 3 AT 4 Al3 1 Al9 3
A2 4 A8 3 Al4 1 A20 4
A3 1 A9 1 Al5 4 A21 3
A4 3 Al0 2 Al6 2
A5 3 All 3 Al17 1
A6 2 Al2 1 Al8 1
Yactp 2
Ne 3aganus OTtBer
B1 44231
B2 231
B3 2322
B4 111
Yacts 3
A22. 3 A23. 3 A24. 4 A25.1
C1
N Ouenka
) Conep:xanue sTana peureHus aTana
aTama
B faJjiax
BoasHoii map B BO3AyXe CTAHOBUTCS HACHIIEHHBIM IIpu Temmeparype 9 °C.
CnemoBaTenbHO, AaBJIEHHE P BOASHOI'O IIapa B BO3AyX€ PaBHO JAaBJCHUIO Ha-
1 ChIIIIeHHOTro napa npu temuneparype 9 °C, us rabaunsl p = 11 rlla. 1
HaBneHnue p, HaACBIIIEHHOTO BOJAAHOIO mapa npu TeMieparype 19 °C pasuo
22 rila.
OTHOCUTENBHOA BJIAKHOCTHIO BO3AyXa (0 HA3LIBAETCA OTHOIIEHHE: (p=p£;
: 0
2 1
11 rII
¢=———==0,50 = 50%
22 rlla
KongeHcanusa mapoB BOABI MPOUCXOAUT HPHU YCJIOBUU PABEHCTBA JABJECHUS BO-
AAHOTO IIapa, MMeEIOIIerocA B BO3[yX€e, MAaBJACHHUIO HACBLII[EHHOI'0 BOJAHOIO IIa-
3 pa IIpu JaHHOI TeMIlepaType BO3Ayxa. JlaBjeHue HACHIIIEHHOIO BOJAHOIO IIa- 1
pa 3aBUCHUT OT TeMmeparypsl. IlosToMy npu pasHO¥ NJIOTHOCTU BOASIHOTO Mapa
B BO3[AyXe TeMIlepaTypa Hauaja KOHAeHcAIuU mapa (TOUKa pochl) OKAa3bIBAETCS
pasINYHOIM.
MakcumMaabHbIA 6aJ 3
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C2

N Ounenka
orama Conepsxanue 3Tana pemieHus Yeprex, rpacduk, popmyaa aTamna
B Oaanax
Korpa mpm JaBMMKEeHMHM 0O OKDPYXXKHOCTH BEKTOP
CKOPOCTH HAaIlpaBJIeH BEPTHUKAJIbHO BBEPX, IICH-
TPOCTPEMUTEJILHOE YCKOPEHHE CO3Aaercs TOJIbKO|(ma = F 1)
1 cuioil ynpyroctu. B aTom ciydae corsacHO BTO-
pomy 3akoHy Hbi0TOHA BBINOJIHAETCHA PaBEHCTEBO: 1
Cuna N paBneHusi Ha CHAEHHE II0O TPeThbeMy 3a-
koHy HrioToHa paBHa mo mozyiio cuie F ympy-||N| = |F| (2)
rocTH, JeHCTBYIOIEH Ha YeJOoBeKa:
9 N2 xuHeMaTHMYECKMX YCJOBHH I€HTPOCTPEMH- a = vi/R ) 1
TeJIbHOE YCKOpeHHe paBHO:
3 W3 ypaBHennii (1), (2) u (3) caeayer: R = v¥/a= mv?®/F=mv?/N 1
ITonyyeHne YHCJIEHHOTO 3HAYEHUSA: R=5mMm
MakcuMasIbHBLI 6aJ11 3
C3
e Ouenka
3’1‘3;18 Copep:xaHue dTana pemreHusd Yeprex, rpaduk, popmyia JTamna
B fanaax
IIpu mepexozse M3 HAYAJBLHOTO B KOHEYHOE CO-
cTossHMe O00BbeM rasa yMEHBIIWJICH, CJIeJOBa-
TEeJIbHO, BHEIITHME CHJILI HaJ rasom cosepmuau|AU =Q + A
1 pabory A. Ilo nmepBOoMy 3aKOHY TEPMOAHHAMHKU 1
B 3TOM cJIyd4ae:
IlepesanHoe razy KOJHUUYECTBO TEILIOTHI § PaBHO Q=AU+ A
PasHOCTH M3MEHEHUsS BHYTpPeHHell sHepruu rasa Q-U,-U ’_ A
AU u paGoThl A, COBEpPIIEHHO Haj rasom: 8 !
BHyTpeHHAA 3Heprusa WHIeaJLHOTO raza B CO- U = 3 V.
crosHuax 1 u 3 BhIpakaerca uepes smauemms| 1 g P11’
JaBJjieHnd N oObeMa rasa: 3
Uy =— p3V-
2 3 2 PsVs 1
Pabora A npu mepexoge rasa m3 cocToAHUsA 1 B
cocTogHMe 3 paBHa ILIOIIaRu 1of rpaduroMm|A = p3 AV
AuarpaMMmel B eguHHIax (p, V):
IlonyueHnne nmpaBHJIBHOTO YHCJIEHHOTO 3HAYEHUS 3
= —(paVa — p1V;) — pa AV
KOJIMYEeCTBA TENJIOTHI: Q 2 (p3Vs — P1V1) — P
3 OTpuiaTe/JbHOe 3HAYEHHE BEJWYMUHBI @ O3HAUa- 3 10*-1-3.10%.3 1
eT, 4TO ras oTJaj KOJUYEeCTBO TEIJIOTHI Q. Q= E( e -3) -
-10*.2=-14-10* %
MakcuManbHBIN Gaja 3
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C4

N Ouenka
o
Copep:xxaHne 3Tana pelmieHUsd Yeprexk, rpadux, popmyaa JTama
aramna
B Oasmax
ITo saxkony OmMa AJiA MOJHOM IIEIIHX IPH KOPOT-
KOM 3aMBIKAHHUHU BbIBOJOB aKKYMYJIATOPAa
1 R = 0, cujia TOKa B LienI1 paBHA: _ & I —£—2A 1
= 3 Ip=—=
R+r r
Orcrona IC akKyMyJasaTopa paBHa: e=2rB
IIpu mOAKJIIOUEHHM K BBIBOAAM AKKYMYJSITOpa . or
2 |a;exTpuueckoil JaMmbl 3JeKTpUuecKuM compo-| ] = For ERor =0,5A 1
r
TuBJeHMeM 5 OM cuiia TOKa B Il paBHA:
Orcrona nomyuyaem: 2r =0,5R +0,5r, 3r =R Owm,
3 1
r=10m
MakcuMaJIbHbIH 6aJL1 3
C5
N Ounenka
Q
a CopepxaHue 3Tana pemieEus Yepre:x, rpaduk, popmyiia arana
aramn
B Oasnax
ITapannesnbpHEble TYYKU CBETa OT ABYX OTBEPCTHUM
KaK OT KOTePEeHTHBIX HUCTOYHUKOB (DOKYCHPYIOT-
ca TIa30oM B OJHY TOYKY Ha cerdaTke. Jlyum,|A =dsing,
1 EePIEHANKYJISAPHbIE IUIOCKOCTH 3KpaHa, He|rge d — pPacCTOAHUE MEXKIY 1
HMEIOT Da3HoCTH Xxoja. Jlyum, BBIXOAAIIME H3|O0TBEPCTHIMU
OTBEPCTHIl NOA YIJOM (¢ K IepPHeHAUKYJISApPY,
UMeIOT Pa3HOCTh XOJa:
IlepBblit MHTEpP(hEPEHIMOHHBIA MAaKCUMYyM JOJ-
eH HabuiozgaTbes II JIOM K TeplIeHIuKy- .
2 x AATLCA TOR YT ¢ PHEHIHIKY A =X =dsing,
JApY, YAOBJIETBOPAIOILUM YCJIOBHIO pPaBEeHCTBA
Pas3sHOCTH X0Ja A OOHOM IJIMHE A CBETOBOII BOJHBI: 1
A
OTtciona MUHUMAJIBHOE PACCTOSIHME d PABHO: d= sing
1
Onas Manbix 3HaueHHUH yria 3HaueHHEe CHUHYCA sing, =sinl’ » 2r
yrjla IpUMepHO PaBHO 3HAYEeHWIO yIJja, BbIpa- 1 360 - 60
’KEHHOMY B pafiaHaXx, II03TOMY: = 0,00029
3 . 1
Torma pna paccroaHus d MeXIY OTBepCTI/IH;V[I/I _5,8:10 -
IIpY 3HAYEHUHU IOJIWHBI CBETOBOM BOJHEI 5,8-10 ' m 0,00029
oJiyyaeM 3HaueHHe: _
v =2.103% M =2 MM
MakcuMaJIbHbBIH 6aJLI 3
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Cé

N Ouenka
3'[‘8:13 Conep:xaHHMe 3Tana pelieHHsd Yepre:x, rpadpuk, dopmyaa srana
B Oajaax
3anmucaHo ypaBHeHHMe OJiHIITelHa AaA (Porosad-| pe muv?
dekTa: TN A+ 9
1 1
3anucaHo ycJOBHE CBS3U KPACHOH rpanuus ¢o-| he _ A
roadderTa u paboTel BHIXOAA: Ao B
3anucaHo BBIpA)KeHHWe [Js S3alupaionmero Ha-
IPSYKEeHUS — YCJIOBUE PABEHCTBA MaKCHUMAaJb- 2
2 HOl KWHETUYECKOH 3HEPruM 3JIEKTPOHA IIOTEH- mY U 1
HUaJBHOM 3Hepruu 9JIEKTPOHA s| 2
3JIEKTPOCTATHYECKOM II0JIE:
Pemena cucremMa ypaBHEHHI U IIOJIydeH OTBET B hc(k - }\,0)
anre6pandeckoit popme: U= YV
3 0 1
IlopcraBieHsl 3HAYEeHHWA KOHCTAHT M IIapaMerT- U~1.4B
POB H IIOJIy4eH OTBET B UMCJIOBOU (opme: ’
MaxkcuMmanbHBIN 6aJ1 3
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BapuanTt 4

Yacts 1
Ne Ne ® H) H
OtBer OtBer N OtBer N Orser N OrBer
3aJaHUA 3aJaHudA 3aJaHUA 3aJaHuA 3aaHuA
Al 3 A6 1 All 2 Al6 2 A21 3
A2 2 AT 2 Al2 3 Al7 4
A3 3 A8 1 Al3 1 Al8 2
A4 2 A9 4 Al4 4 Al9 3
A5 3 A10 4 Al5 4 A20 4
Yactp 2
Ne zamanusa OtBer
B1 44231
B2 2133
B3 3222
B4 111
YacTts 3
A22. 4 A23. 4
A24. 2 A25. 2
C1
o Onenka
) ComepskaHue 9Tana pelIeHHs aTama
arama
B OaJsrax
BogsiHoit map B BO3AyXe CTAHOBUTCA HACHIILIEHHBIM IpH Temueparype 29 °C.
CnenoBaTenbHO, AaBJIEHHEe P BOASAHOTO IIapa B BO3JYyXEe DPABHO AABJEHHIO Ha-
1 CBHIIIEHHOTO napa npu temuneparype 29 °C, us Tabsunsi p = 40 rlla. 1
JlaBienue po HACBIIIEHHOrO BOAAHOrO mnapa mnpu rtemieparype 60 °C paBHO
200 rIla.
OTHOCUTENTBPHO! BJIAMKHOCTBIO BO3JAyXa () HA3LIBAETCHA OTHOIIEHUE: (pzpi;
(}
2 1
40 rI1
¢=——1—" =0,20 = 20%
200 rlla
OTHocuTeJIbHAA BJIAYKHOCTh IIPY IMOBBLIIIEHUH TEMIIEPATYPHI BO3AYyXa M KOHJIEH-
3 callMM IIapoB IIpK TOH ke Temneparype 29 °C yMeHBIIUTCS, TaK KakK JdaBJIEHUNE 1
P BOASIHOTO IIapa B BO3JyXe OCTaeTCA HeM3MEHHLIM, a JaBJIEeHVEe Py HACHIIEHHO-
ro BOASAHOTO I1apa IIPY MOBHIIICHWH TEMIEPaTyphl BO3AyXa YBeJIUYUBAETCA.
MaxkcumasbHBIN 0am 3
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C2

N Onenka
o
orama ConepskaHHue 3Tana pelreHus Yeprex, rpadpuk, dopmyia aTama
T
B Oaanax
Korpa npu ABMIKEHWH II0 OKPYYKHOCTH BEKTOD
CKOpPOCTH HAaIpaBJIeH BEPTHUKAJbLHO BHH3, LE€H-
TPOCTPEMHUTEILHOE YCKOPEHHE CO3JAEeTCA TOJIb- ma = F 1)
KO cHMJo# ympyroctu. B sToM ciaydae corjacHo
1 BTOpOoMY 3akoHy HBIOTOHA BBINOJHAETCS pa- 1
BE€HCTBO:
Cuna N paBneHHA Ha CHUJeHUe IO TpeTheMy 3a-
KoHy HploTOHaA paBHa IO MOAYJIIO M NMPOTHBOIIO- IN| = |F| @)
JIOKHA 10 HaNpaBJieHWI0 cunxe F ynpyrocrw,
AeHCTBYIONIEN Ha UeJloBeKa:
9 N3 xumeMaTuuyecKHUX YCJIOBHH IeHTPOCTPEMH- a = v’ /R 3) 1
TeJIbPHOE YCKOPEeHUe PaBHO:
W3 ypaBHeHnunii (1), (2) u (3) caeayer: NR
v=+vaR = |—
3 m 1
IlonyuyeHre YMCJI€HHOTO 3HAYEHUS: v=10m/c
MaxcumaabHBIN 6an 3
C3
N Ouenxa
g ,
orana Copepxcanue dTana pemeEus Yepre:x, rpaduk, popmyaa arama
B Oasmax
IIpu mepexose M3 HAYAJILHOTO B KOHEYHOE CO-
CTOSHWE BHEIIHME CUJIBI Haj ra30M COBEPUIMIH | .. _ Q+4
paboty A. Ilo nmepBOoMy 3aKOHY TepMOAHMHAMHKH
1 B 9TOM cJydae: 1
Ilepenanuoe rasy KOJIMYECTBO TEIJIOTEI & pPaBHO Q=-AU-A
Pa3HOCTH M3MeHEHHs BHYTpPeHHeil sHepTruM rasa Q-U U, A
N =Uzg—-U; -
AU n paboTul A, COBEPIIIEHHON HAaJ ra3oM:
BHyTpeHHAsA 5HEPrusa HAeaJIbHOTO rasa B CO- 3 3
2 |crosHuMax 1 u 3 BmIpaxaeTca uepe3 3Hauenus|U; ZEPIVI’ Uj =§p3V3 1
JaBJIeHUS U o0'beMa rasa:
Pabora A ipu mepexoje rasa M3 COCTOAHMA 1 B
cocTosHMe 3 paBHaA Iomansu mox rpadurom (A = p; AV
auarpaMMbl B eguBunax (p, V):
Ilonyuenne mpaBUJIBHOTO YMCJIEHHOTO 3HAYCHHUA Q- 3 (paV. V) AV
KOJINYECTBA TeILJIOThI: WPt a T V) Py
3 OTrpunarenbHOe 3HAUEHHE BeJIHMYMHBI § O3HAaUa- Q- § 3-10 4.1_10% 3)_ 1
€T, 4TO Ta3 OTJAJl KOJHYECTBO TeILIOTHI @. 2
-10*.2=-2.10* A%
MaxcumanabHbIi 62 3
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C4

No Ouenka
:)Ta;la Conep:xxaHue 3Tana pemieHUA Yeprex, rpacduk, hopmyaa arama
B Oanmax
3anucaHo ypaBHeHMe, CBS3LIBalOIllee Ha
OCHOBe BTOporo 3akosHa HproTOHa cuiy 9
. mv
1 JlopeHIia, AeHCTBYIOLIYIO Ha IPOTOH, C|evB =? 1
MOAYJIEM IeHTPOCTPEMUTEILHOr0 YCKO-
peHus:
VYpaBHeHMne IpeoOpasoBaHO K BUAY, YC- om
2 TaHABJIMBAOIIEMY CBA3b MEXAYy paimy-| R = 2B 1
e
COM OpPOUTHI ¥ CKOPOCTBIO IIPOTOHA:
IlogcTaBieHBl 3HAUEHUS (PUIMYECKUX
4 8000-1,67-107%7
BEJIMUMH M IOJYy4YeH OTBET B YHCJIOBOH -1,
3 ~ o —=M/C~OM 1
dopme: 1,6-107°-1,67-10
MaxkcumaJabHBIN GaJt 3
C5
N Ouenka
o
srama Conep:xxaHue 3Tana pelreHHA Yepre:x, rpacdur, popmyaa arana
Tan
B Oajaax
CBeT 4YACTHMUHO OTPaXXaeTCsi OT IIOBEPXHOCTH
NJEeHKM M YacTHUYHO OTpPayKaeTcd OT MOBEPXHO-
cTu BoAbl. MakCHMyM B OTpPaKeHHOM CBETe Ha- A= B
1 0J0aeTcsas B TOM CJydae, eCJIM PasHOCTh XoAa A ond 1
. = 2n
IpH OTPa’KEHHMAX OT 3THX NOBEepPXHOCTel paBHA| |
1eJIOMY YHUCJY AJIHUH BOJIH:
OnTuueckas TOJINMHA IIJIEHKHM paBHA:
Tak Kak IoTeps MOJYBOJHEI IPOHUCXOAUT TOJb-
KO Ha TpaHMIEe pasjeja BO3AYX—MAacjo, TO pas-
2 P p Y ) TO DA\ A2 1
HOCTh XOJia IPU OTPAXEHHAX OT ABYX IMOBEPX-
HOCTeil paBHa:
YcmoBue MakCMMyMa B OTPa’KeHHOM CBeTe: 2nd — A/2= EA
Orciofa MHUHUMAJbHAA TOJIIMHA IJIEHKH IIPH J (2 + 1)
ycaoBuu k = O paBHa: - 4n
3 A 1
d=—
4n
-9
588-10 -
=2 M=10"wm
4-1,47
MakcumanbHBIN 041 3
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Cé

N Ounenka
[
orama Conepacanue 3Tana peuieHud Yepre:x, rpacduk, popmyia ITamna
B Oanmax
Macca m sazep ypaHa, HCHBITABILINX Aejie-
HYe IpH B3pBIBE, paBHA Ipou3BegeHUIO|m = Nm,
1 yucjaa N siep Ha Maccy OZHOrO sipa Myg: 1
Yucno N sajxep paBHO 4YacTHOMY OT fAeJie-
HuA sHepruu E B3pnIBa Ha BeIxXof sHeprum |N = E/AE
AE mpu AeJieHHMH OSHOTO SAApAa:
Iony4yaem 3HaueHUe MACCHI: E-m
e m=Nm, = 1~
AE
9 ~8,3-1016.238-1,66-10‘27Kr~ 1
200-1,6-10713
~10% xr
HedekT Maccsl Am CBs3aH C BBIXOJOM
" E = Amc?;, Am = E/c?
sHeprum E. HaiineM BuIpakeHHe AJA CyM- ’
3 MapHoro aedekTa Macchl Am IpHU B3pbIBE: Am = 8,310 «r ~ 0.9 Kr 1
Hcnonb3ys 3HaueHNMe OHEPTHH B3PHIBA, 9.10!6 ’
noJsiyuaeM gedeKT Macchl:
MaxkcuManbHbBIH 6ast 3
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BapuaHt 5

Yacrs 1
Ne B ® H b
OTBer N OTtBer N Oteer Ne Orser Ne Orser
3aJaHUA 3aJaHuA 3ajlaHuA 3aJaHuA 3agaHuA
Al 1 A6 1 All 4 Al6 3 A21 1
A2 2 A7 1 Al2 3 Al17 4
A3 1 A8 2 Al3 2 Al8 3
A4 3 A9 1 Al4 4 Al19 2
A5 1 Al10 4 Al5 2 A20 3
Yacts 2
N zgaganusa OTser
B1 332
B2 2123
B3 1211
B4 333
YacTts 3
A22. 4 A23. 3
A24. 1 A25.1
C1
N Ouenka
) Copepixanue dTana pemreHus arama
aramna
B Oajmax
BoasHo# nap B BO3AyXe CTAHOBUTCA HAacChIIIEHHBIM IPH TeMmiepatype 14 °C.
1 CnenoBaTesnbHO, AaBJIeHME p BOAAHOIO Ilapa B BO3JAyXe DaBHO AABJIEHUIO Ha- 1
ChILlIEHHOTO nmapa mnpu remueparype 14 °C, us tabaunsl p = 16 rlla.
Jasaeune npu temitepatrype 25 °C pasuo 32 rlla.
OTHOCHUTEJIBHON BJAXKHOCTBIO BO3JAyXa ( HA3bIBAETCA OTHOIIEHUE: <p=p£;
2 0 1
16 rIl
o=10TT2 _ 45— 50%
32 rlla
OTHOCUTEIbHAA BJIAKHOCTh IIPH MOBLIILEHNM TeMIIEPATYPHI BO3AyXa B KOMHA-
Te ¥ KOHJAEHCAIMM [apoB IIpuU TOiH e Temmeparype 14 °C yMeHBUINTCH, Tak
3 KaK JaBJieHVe P BOASHOrO IIapa B BO3LyXe OCTAeTCA HEeM3MEHHLIM, a JaBJIeHUue 1
Po HACBILIEHHOTO BOJASHOIO IIapa IPHW IOBBLIIIEHHH TeMIepaTyphl BO3ZyXa yBe-
JUYNBAETCS.
MaxkcuManbHBIA 6aJia 3
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C2

Ne Ouenka
orana Conepxkanme srana pemieEus Yepre:x, rpadur, popmyaa JTana
B OaJmax
IIpu nBUM)KEHWHN N0 OKPY’KHOCTH COIJIACHO BTO-
pomy 3axkoHy HeioroHa paBHOaelcTByOmas CH- F 1
ma=F—-m
JIBI YOPYTOCTH ¥ CHJbI TAMKECTH CO3[aeT IeH- g 1)
1 TPOCTPEMHUTEJILHOE YCKOPEHHE. 1
Cuna N naBieHMsA Ha CHJAEHHe IO TPeTheMy 3a-
KoHy HbioToHa paBHa mo mogymio cuie F ymupy-||N| = |F| 2)
rocTH, AeHCTBYIOUIEH Ha YeoBeKa:
9 W3 KuHeMaTHYECKHX YCJIOBUI NEHTPOCTPEMU- a = v¥/R 3) 1
TeJIbHOE YCKOpeHHe PaBHO:
3 W3 ypaBHenwnii (1), (2) u (3) crenyer: N =m(a + g) = m(*/R + g) .
ITonyuenne npaBUJIBHOrO YHCIEeHHOro sHaveHus: (N = 1800 H
MaxkcumanbHEIH 6aJLT 3
Cc3
N OuneHka
]
oTANA Conepxanmue 3Tana pemieHUA Yeprex, rpacduk, dopmyaa aTamna
B Obannmax
IIpx mepexose M3 HaYaJbHOTO B KOHEYHOE CO-
CTOAHUE 00BbEM rasa yBeJIUYMJICA, CJAELOBATENb- AU = Q — A"
HO, ras coBepmuja pabGotry A'. Ilo mepBomy 3a-
1 KOHY TEPMOJINHAMHKH: 1
ITepenanHoe ras3y KOJIHMYECTBO TEILIOTHI § pPaBHO Q=AU+ A’
cyMMe H3MeHEeHUA BHYTpeHHel sHepruu raza AU Q=U,-U ’+ A
u paboTel A', COBEPIIEHHOH rasom: 8 !
BHyTpeunas sHeprus rasa B COCTOAHMAX 1 u 3 3 3
BHIpAYKAEeTCs yepe3 3HAYEHHUS JaBJeHUSI U 06b-| U = 3 pVi, Ug = §p3V3
eMa rasa:
2 1
Pa6ora A’ npu mepexoje rasa u3 cocToaHuda 1 B
cocToAHKMe 3 paBHa IIOLIaAM Imoj rpadurom |A' = p3 AV
JuarpaMmsbl B eguHUNAax (p, V):
HonyyeHne mMpaBMJIBHOTO YUCJIEHHOIO 3HAUYEHUA 3
Q = (p3sV3 —pV1)+ psAV
KOolaHuuecTrBa TEeIlJIOTHI: 2
3 |IlomoxkurespHOE 3HAUYECHHE BeIUYMHBI € O3HAa- Q= 3 (10%-3-3-10% - 1)+ 1
YaeT, YTO ras MOJIYYUI KOJUYIECTBO TEIJIOTH @. 2
+10*.2=2.10* Ix
MaxcumasybHBIH OaJn 3
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C4

Ouenka
Ne
Cogep:xaHue 3Tana pelleHUa Yepresx, rpacduk, popmyna Jrama
oTana B Oanjgax
BanucaHo ypaBHeHuMe OJHHIuTelHa IJad (PoToad- muv?
1 . hv=A+ 1
tdexra: 2
3anucaHo ypaBHeHHe, CBsasbiBaioiee cuiay Jlo- o2
peHIla, AeHCTBYIOIYIO Ha 3JeKTPOH, C BeJHYH-| evB =—R—
9 HOH IeHTPOCTPEMUTEJIHLHOTO YCKOPEHUS: 1
VpaBHeHMne npeo6pa3oBaHO K BHUAY, YCTAHABJIU- mv? (e BR)2
BaIOIeMy CBA3b MEXKAY KHHETHUYECKOH 3Hepru- =
eil sJIeKTpPOHA U PAgUyCcOM OpPOUTHI: 2 2m
Pemrena cucreMa ypaBHEHHM U IIOJIyYeH OTBET B 2m( hv — A)
3 anredpanueckoil gopme: = ——eB— 1
ITogcraBiieHbl 3HAUEHWS KOHCTAHT W IapaMmeT-
. R~5-1072 M =5 MM
POB | IIOJIyYEH OTBET B YHCJIOBOH dopme:
MaxcumanbHBIH GaJL 3
C5
N Ouenka
o
oTaNa Conep:xanue sTana penieHus Yeprex, rpacdpuk, popmymaa Jramna
B 6aamax
PaccMoTpeH xon Jaydeill w3 OgHOM TOuKu A Ha
nHe OacceifHa. BepTukanbubiil 1yu AB He usme-
HSeT CBOEro HallIpaBJIEHUs IIOCJe IIPOXOXKIAEHUS
1 rpaHUIBl pa3fea, OCTajJbHbIE JIyUM MCIBITHIBA- 1
10T npeaomyenue. IIpu HabnlogeHHU U3 Pa3HBIX
TOUYEK KaKyllasicsa riayOuHa uMeeT pasjNdYHbIE
3HAYEHUS.
B mo6om cnyuae OTHOINIEHHE AeHACTBHUTEJILHOMH tga
o ! -_—
2 rayOouHB h K KaKymieicsa rayObuHe h' ompejge- h ~—_th 1
JISeTCS OMHOM M TO# 2Ke HOPMYJIOMH:
IIpu HabaOAeHUM IO BEPTUKAJIHN BHH3 YIJbI oL U
[ oueHb MaJibl, OHH OIPEAEJIAIOTCA PACCTOSTHUEM
IO IOBEPXHOCTH BOJABLI M DPACCTOAHMEM MEXKAY
3pauKaMH TJIas.
W= tgo , sinah
3 Jasa MajJbIX VYIVIOB MOYHO BOCIOJb30BaThCA = tg B = sin B ’ 1
npuOJIU3UTEIbHLIM PaBEHCTBOM CHHYCOB YIJIOB f
TaHreHcaM YIJIOB: B~ =,
n
IToxcraBieHbl 3HAYEHUA NAPAMETPOB U MOJYYCH| 5 4 M~ 3M
OTBET B UUCJIOBOI opMme: 1,33
MaxkcuMaJabHBIN 6aJLT 3
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Cé6

JTana

Comepxanue 3Tana pemeHHs

Yeprexk, rpaduk, popmyna

Ouenka
aTama
B Oajaaax

Brixox AE sapepHO#l peakuuu CHH-
Te3a Ajxep rejaud U3 aaep I.leflTepHH
M TPUTUA BBIYMCIEH N0 JedeKTy
Macchr Am:

Haiinem pedext maccer Am apnep-
HOM peaKIluu:

AE=Amc?

+mg my —-m

1H B s He
Am = 2,01355 a.e.m. + 3,01550 a.e.m. —
-4,00151 a.e.m. — 1,00866 a.c.m. =
=0,01888 a.e.m.

Am = 3,3437-10 %"kr + 5,0075-10 *"kr —
- 6,6449-10%"kr — 1,6750:10 ?'kr »

~ 3,13-10 *kr

Am = m%H no

Ucoonssysa mnepeBoaHOl Ko03hdH-
IMEeHT WJIM YMHOMKas Maccy Ha
KBajgpaT CKOpPOCTM CBeTa, MOJy4aeM
9HepreTHYECKHUH BBIXOZ dAJepHOH
peaxkImum:

AE ~ 0,01888 - 931,5 M3B ~ 17,6 M3B
HAJIA

AE ~ 3,13-1072°.9.10" IIxx ~

~ 2,817-107'2 Ik ~ 17,6 MaB

Haitnem uucio N agep B 1 xr renus:
YMHOKUB BBIXOJ PEaKIVM Ha YuC-
JO Axep B 1 Kr rejud, OOJyYHUM
MCKOMOE KOJIMYEeCTBO 3HEpPruH, oc-
BOOOXKZaeMOii Ipyu CHUHTE3E:

N:i,Nz 1kr -
m, 6,6449-10kr
E=AE-N =

~17,6-1,6-10713.1,5.10% [1x ~

~ 4,210 Ix

HIN

E=AE-N ~2,817-10712.1,5.10% [Ix ~
~ 4,210 Ix

~1,5-10%

MaxkcumanabpHbIi 6aya
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BapuaHT 6

Yacts 1
Ne OTeer Ne OTsert N OTser Ne OTtBer Ne OtBer
3aJaHUA 3aJgaBud 3aJaHNA 3aaHUA 3agaHuA
Al 2 A6 1 All 1 Al6 4 A21 2
A2 2 A7 2 Al2 1 Al7 2
A3 2 A8 1 Al3 3 Al8 2
A4 1 A9 1 Al4 4 Al9 2
A5 1 Al10 2 Al5 4 A20 1
Yactp 2
N sapaaus Orser
B1 1323
B2 222
B3 2122
B4 333
Yactp 3
A22.1 A23. 3
A24. 3 A25. 4
C1
N Ouenka
] Conep:xanue 3Tana pelieHusd ITana
aramna
B OaIax
BogsiHoit map B Bo3ayXe CTaHOBUTCS HACHIII[EHHLIM npu Temmeparype 25 °C.
CnenmoBaTesibHO, RaBJIeHWE P BOASHOIO IIapa B BO3AYyX€ DABHO AABJIEHUIO Ha-
1 CHIIIIEHHOTO nMapa npu remneparype 25 °C, us rabaunsl p = 32 rlla. 1
JaBieHve p, HACHIIIEHHOTO BOAAHOrO mapa mnpu rteMmneparype 29 °C pasHO
40 rlla.
OTHOCUTEJIBHON BJAXKHOCTHIO BO3AyXa ( HAa3bIBAeTCA OTHOIIEHME: (p=p£;
0
2 1
32 rll
0=22"2-0,8=280%
40 rlla
OrHocuTeIbHASA BJIAXKHOCTD I[IPH IIOHM)XKEHNH TeMIepaTyphbl BO3AyXa B KOMHAaTe
¥ KOHAEHCaIluWu TIapoOB IIpM TOi kKe TeMmmeparype 25 °C yBeJHUYUTCHA, TaK KaK
3 IaBJIeHHEe P BOJSHOIO mapa B BO3AyXe OCTaeTCs HEeM3MEHHBIM, a AAaBJIEHUE Do 1
HACBII[EHHOTO BOASAHOIO mapa IIp{ INOHM)KEHHU TeMIepaTypbl BO3AYXa YMEHb-
mIaercs.
MakcumaJbHBIN 6aJI 3
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C2

Ne Onenka
o
oTaMNA ConepsxaHne 3Tana peumieHUs Yepre:x, rpadpuk, dpopmyaa arana
B OaJuIax
IIpu aBMKEHHMHM IO OKPYXKHOCTH COIJIACHO BTO-
poMy 3akoHYy HbloTOHa paBHOZeHCTBYyIOIIasg CH- ma=mg+F 1)
JBI TSAMXECTH M CHJBI YIOPYTIOCTH CO3JaeT IIeH-
1 TPOCTPEMUTEJIFHOE YCKOPEHHE. 1
Cuna N paBjeHUA Ha CHOEHUE IO TPETheMYy 3a-
KoHy HbioTOHA paBHA IO MOAYJI ¥ IPOTHUBOIIO- IN| = |F] @)
JIO’KHA MO HanpasjeHuio cuje F ympyrocrw,
JeHCTByIOIIEeil Ha YeJOoBeKa:
9 M3 kuHeMaTHMUECKHUX YCJIOBHH IEHTPOCTPEMH- a = v? /R (3) 1
TeJIbHOE YCKOpEeHUe paBHO:
3 U3 ypaBHenuii (1), (2) u (3) crexgyer: R =1v%a=1v*/(g + N/m) 1
ITonyuenne mpaBUJIBHOIO YMCJIEHHOI'O 3HaYeHuA: |R=5wm
MaxkcuMaJabHBIN Gan 3
C3
Ne Ouenka
3'ra;1a CogepacaHme 3Tana peleEUd Yepre:x, rpaduk, popmyiaa JTana
B Oajamax
IIpu mepexome M3 HAYAJBHOIO B KOHEUHOE CO-
cToAHMe O00BEeM Trasa YMeHBIUWJICHA, CJeJoBa-
TeJILHO BHEIIHWE CMJIBI coBeprimau pabory A|AU =@ + A
1 Hax rasom. Ilo mepBoMy 3aKOHY TepMOAUHAMHM- 1
KM B 3TOM cJayuae:
Ilepenannoe rasy KOJHUYECTBO TEILIOTHI § paBHO Q=AU-A
Pa3HOCTH W3MeHEHUs BHYTPEHHEH 3HepruM rasa Q-U U, A
AU u paGoTel A, COBEpIIEHHON HAJ Ira3oM: 8 !
3
BHyTpeHHAs OHEPrHA HAeaJbHOro rasa B co-| Uy = §P1Vl ’
cToAHUAX 1 u 3 BRIpaKaeTcs 4Yepes 3HAUCHUSA 3
IaBJIeHHUsa U oO0beMa rasa: Us == p3V3
2 2 1
Pabora A npu mepexone rasa U3 COCTOAHUA 1 B
cocTossiHMe 3 paBHA IUIOMIAAM MOA rpadmrKoM|A = p3 AV
IuarpaMMbl B efuHUNax (p, V):
Q = 2 (pyVy - V) - pstV
ITonyueHNe HPAaBHUJIBLHOTO YHUCJIEHHOTO 3HAYEHMSA o Ps¥3 = P1"1)~Ps
3 KOJIMYECTBA TEeIJIOTHI: 3 . . 1
OrpumaresbHOe SHAYEHME BeJIWYMHE @ o3Haua-| @ = 5(3'10 +1-10%-3) -
€T, UTO ra3 OTAAJ KOJHUYECTBO TEIJIOTH Q). 4 4
-3-10%-2=-6-10" Ix
MakcuMaJbHBIN 6aJI 3
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C4

N Ouenka
a'ra- a Conep:xaHHMe 2Tana penieHus Yeprex, rpadpuk, popmyaa ITana
IL
B 0aanax
ITo sakomy OMa Ans IOJHOM LiETH IPHU KOPOT- c c
1 KOM 3aMBbIKAHMHU BLIBOAOB akKymyaatropa R=0,| 1 = Il ;s Ig=—=12A 1
r r
cuJla TOKa B i€y paBHA:
Orcroga IC akkymyaaTopa paBHAa: e=12r B
IIpu mogKJIIOUEHWM K BBIBOAAM aKKyMYJATOpa c 127
2 3JIEKTPHYECKOH JaMIBbl 3JIEKTPHUYECKHM compo-| [ = R = R =2A 1
+r +r
tuBieHueM 5 OM cHJa TOKa B IlelIM paBHA:
12r = 2R+ 2r,
3 Orcrona nmonydaem: 10r =2.5 Om, 1
r=10m
MaxkcumanbHBIN 6an 3
C5
N Ouenka
o
oTamna Conep:xxanne 3Tana pemieHUs Yeprex, rpaduk, popmyaa aTamna
Tamn
B Oasmax
3amucaHO YypaBHeHME, CBSA3BIBAIOIee Ha
OCHOBEe BTOpDOrO 3aKoHa HploTOHA cuiIy 2
. m
1 Jlopenuia, AeHCTBYIOUIYIO HA 3JIEKTPOH, C|evB = —— 1
MOJYJIEM II€HTPOCTPEMHTEJIBLHOTO YCKOpe-
HUA:
YpaBHeHHne IpeoOpasoBaHO K BHAY, yCTa- ¢BR
2 HABJIMBAIOHIEMY CBA3b MEMXKAY CKOPOCTBIO| D = 1
m
3JIEKTPOHA ¥ PagMyCOM OpPOUTHI:
- -19 -4 -2
IIOJICTaBJIeHbI 3HaYeHunudA d)HSI/I‘IGCKI;IX BE _ 1, 6-10 .4-107% .10 _
JUYUH ¥ IIOJYyYeH OTBeT B YMCJIOBOH ¢op-|V = 31 M/C =
3 9,1-10 1
Me: 5
~T7-10°m/c
MaxkcumanbHEINA OaJT 3
Cé
N Onenka
o
Coaep:xxaHHue dTana pemeHus Yepre:x, rpadpuk, dopmyaa arTana
arama
B Oammax
Beixox AE AXepHOH peakIiMd MOXKHO 9
AE=Amc
BBIYHMCJUTD 110 AedeKTy Macchl Am: 1
1
HedexkT Maccel Am snepHOH peakUMH| Apm = Mg, + M = Mg =My
. 13 2fie 15 on
paBeH:




Ounenxa

3:::18 Conepxanue sTana pemesus Yeprex, rpacduk, popmyaa JTamna
B Oaanax
Brruucasiem gedext Macesi: Am ~ 26,97441 + 4,00151 —
- 29,97008 - 1,00866 ~
~ —0,00282 (a.e.Mm.)
2 1) 01 1
Am ~ 44,7937-107%" xr +
+ 6,6449-10 %" kr —
—49,7683:10% kr — 1,6750-10 *"kr ~
~— 4,710 kr
Hcnonp3ya mnepeBoaHoii KoaddHIIUEHT
Wi YyMHOXKasg Maccy Ha KBaApaT CKO-|AE ~ -0,00282-931,5 MsB =~ —2,6 MsB
POCTH CBeTa, MOJydaeM 3JHepreTUde-|yn
3 CKHI BBIXOJ AJepHON peakIuu: AE ~ -4,7- 10730 .9.1016 ik ~ 1
3HaK MHUHYC B OTBeTe IOKAa3bIBAET, UTO 13
AnepHas peakuus mpomcxoaur ¢ mo-|~ —423-1077 [k ~ —2,6 MaB
IJIOIEHHUEM SHEPTrHH.
MakcuMaJbHBIA 6aJL1 3
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Bapuant 7

Yacts 1
OrBeTr Otser OTser
3ajaHua Orser 3ajaHud Orser 3aaHuA 3aJaHUA 3aJaHUA
Al 3 A6 3 All 4 Al6 1 A21 4
A2 3 AT 4 Al2 2 Al7 4
A3 2 A8 2 Al13 2 Al8 1
A4 1 A9 1 Al4 1 Al9 2
A5 3 Al0 4 Al5 2 A20 2
YacTts 2
Nt 3amaHusn OTtBer
B1 55321
B2 123
B3 111
B4 222
Yacts 3
A22.1 A23. 3
A24. 3 A25. 2
C1
N Onenxa
) Conep:xxanue sTana peleHus aTana
aramna
B Oaaaax
BogsiHoit map B Bo3AyXe CTAaHOBUTCA HACHIIIEHHBIM NpU TeMilepatype 16 °C.
CnemoBaTesbHO, JaBJIeHHE P BOASHOIO Iapa B BO3AYyXe PaBHO AABJIEHUIO Ha-
1 CBHILIEHHOTrO napa npu temmneparype 16 °C, us rabauns: p = 18 rlla. 1
HaBneHue py HACBIIEHHOrO BOAAHOrO mapa mpu Ttemneparype 27 °C pasHO
36 rlla.
OTHOCUTENIFHOM BJIAXKXHOCTHIO BO3[yXa ( HA3HIBAETCA OTHOIIECHUE: (pzpl;
o
2 1
18 rll
o=—2""2_-0,50 = 50%
36 rlla
OTHOCHUTEIbHAS BJIAYKHOCTH IIPU MOHMIKEHUM TeMIEePaTyphbl BO3AyXa B KOMHATE
U KOHJeHCAllMu IapOB IIPHM TOH »Ke TeMmmeparype 16 °C yBeamuuTcs, Tak Kak
3 JaBJieHHe P BOAAHOrO mapa B BO3AyXe OCTAeTCA HEU3MEHHBLIM, a HaBJIEHHE Do 1
HACBIII[EHHOTO BOASAHOIO Iapa IIpH HNOHMIKEHMU TeMIepaTyphbl BO3AYXa YMEHb-
1aeTcs.
MaxkcuMaJabHBIN GaJLI 3
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N Ouenka
3Ta;Ia Conepsxanue 3Tana pemeHus Yeprex, rpaduk, dopmyaa aramna
B faJjmax
1 CoruacHo BTOpOoMy 3aKkoHy HbioToHa: ma =F — mg (1) 1
Cuna N paBieHus Ha CHAEHHE IO TPEThb-
emy 3akoHy HploTOHa paBHaA IO MOAYJIIO IN| = |F| @
cuine F ynpyroctu, gelicTBymomieit Ha de-
JIOBEKa:
N3 xuHemMaTHYECKHMX YCJOBUM I€HTPOCT-
2 Y HEHTPOCT- ) — v2/R 3) 1
peMUTeJIbHOE YCKODEHNE PaBHO:
W3 ypasHenwuii (1), (2) u (3) caengyer: N
v=vaR=||—-g |R
3 m 1
Ilonyuyenue uMcJIE€HHOTO 3HAYEHHS: v=10M/c
MaxkcumanbHBIN 6asi 3
C3
N Onenka
) a Conepxcanue 3Tana pemesusd Yepre:x, rpadbux, dopmyaa JTana
aran B DajIax
IIpn nepexose M3 HAYaJLHOTO B KOHEYHOE
CcOCTOAHME 00'heM rasa yBEeJIHUYMJICA, CJIeHO- AU = Q - A’
BaTeJIbHO rasd coBeplua pabory A'. Ilo mep-
1 BOMY 3aKOHY TEePMOAHMHAMHKMH: 1
IlepemanHoe ra3y KOJIMYECTBO TEILIOTHI @ .
aBHO CyMMe U3MEHeHHUsI BHYTpPeHHeil 3Hep- ,
P Y 3 P Pl@=AU+4,Q=Us-U+A
ruu raza AU u paborel A', coBeplIeHHOM
rasoM:
BHyTpeHHAs sHeprus rasa B COCTOAHHUAX 1 3 3
¥ 3 BHIpaj)KaeTCsa yepe3 3HAYEHMA AaBieHus | U; = 3 pVi, Ug = EP3V3
u o6'beMa rasa:
2 1
Pabora A’ npu mepexone rasa u3 COCTOAHUSA
, (py + po) AV
1 B cocToanme 3 paBHaA ILJIOIIAAM IO Ipa-| A =
¢duroM guarpamMmsel B exuHuIax (p, V):
IMony4yerne NpPaBUJIBLHOTO UYUCJIEHHOrO 3HA- 3 (py + po) AV
YEHUA KOJHMYECTBA TEILIOThI: Q=2 (psVz—pV1)+
: 2
IlonoxxkurensHOe 3HAYEeHWE BENNYHHBI @ 3
®@=—0100-3-100-1)+
3 O3Ha4YaeT, 4YTO ra3d IIoJy4YnJ KOJINYEeCTBO Te- 2 1
ILIOTHL Q. 1
+§(100+300)-2 =
=700 Ix
MakcuManbHBIN 6aa 3
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C4

N Ouenka
o
Conepsxanme ITana pemeHus Yeprex, rpaduk, popmyna aramna
Tan
arana B Oajanmax
ITo sakony Oma [Jisi TIOJIHOM IielMuM NPHU KOPOT- c e
KOM 3aMBIKAHMM  BBIBOJOB aKKymyJsaropa|l = R+r; I, = o= 2A
1 R = 0, cuja ToKa B IielT1 paBHA: 1
OTclofia BHYTpPeHHee CONpPOTHBJIEHUE I' aKKyMYy- 2 £ Ou
JATOpa PaBHO: 2
IIpn OOAKIIOUYEHMH K BBIBOJAM aKKyMYJIATOPa e e
2  |sseKTpUYECKOll JaMIbl dJeKTpudecKuM compo-| ! = Ry 3705s 0,5A 1
tTuBjgeHueM 3 OMa cuja TOKa B el paBHa: ’
3 Orcioza moJsydaem: 4 =6+¢c, €=2B 1
MaxkcuMalbHbIN 6asa 3
C5
- N Ouenka
3Ta;1a Conep:xxanue 3Tana penieHus Yeprexk, rpaduk, popmyaa arama
B 0aJax
1 3amnucaHo ypaBHeHue JilHINTelHA AJA (HoToad- \ c 4 muv? 1
dexTa: TTAat
Ha ocnHoBe BTOpOro 3axona HeioToHa cmiaa Jlo- 9
peHIla, IeicTByMOILas Ha 9JIEKTPOH, CBA3aHA C|evB = —
9 IIEHTPOCTPEMUTENBLHLIM YCKOPEHHEeM: 1
YpaBHeHUe NTpeoOpas3soBaHO K BHUIY, YCTaHAaBJIU- o’ (eBR)2
BAIOLIEMY CBSI3b MEMKAY KHMHETHYECKOH JHepru- =
ell 3JIeKTPOHA U PaguyCcoOM OpPOUTHI: 2 2m
PeireHa cucteMa ypaBHEHMI M IIOJIy4eH OTBET B
anredbpanyeckoi gopme:
R=
3 1
IToacraBieHbl 3HAYEHUS KOHCTAHT M IIapaMeT- R~5.103 5
. =5 M~5H MM
POB U IIOJIYYEH OTBET B UHCJIOBOI (hopme:
MaxcumManbHBIN GaJt 3
C6
N Ouenka
3Ta;1a ConepsxaHHne 3Tana peureHusd Yeprex, rpadur, popmyaa arana
B Oastax
Macca mNpoAyKTOB [HeJleHUsT paBHA
1 IPOM3BEJEHUIO MACCH M, AAPA YPAHA| . _ m,N 1
Ha uyuciao N sgep, UCOBITABIINX [Je-
neHue 3a 1 cyTKU:

130




Onenka

Ne
oTama Coaep:xaHue 3Tana peileHus Yeprex, rpadpuk, popmyaa Jrana
B OaJuiax
Jnsa onpenenenusa uuciaa N apep Hail-|E = Pt,
AeM 3HEPTHio, BBIAEJAIONIYIOCA B Afiep-| E = 3.10° Br-24-3600 ¢ ~
HOM peaKTope 3a :
9 peaKTop CYTKH ~ 2,6-10" JIx 1
OHeprua E,, BHAEJAOINA’ACA NIpPU Je- E, =200 M5B - 1,6 -1072 JIx /M3B =
JIeHMH OJHOrO f[pa ypaHa, paBHa: ~32.10 Ix
|Yucao N sgep, UCHBITABIINX Je€HUE E 26-10" "
3a 1 cyTKH, paBHO: = E—l ~39.10-1 ~81-10
3 ‘ 1
Briunciaaem maccy N anep ypaHa: m =~ 235- 1,6606-10_27 -8,1- 1024 kr ~
=~ 3,2 Kr
MaxkcumanbHBII 6asa 3
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Bapuant 8

Yacts 1
b b ® b Ne
N OrseT N Orsert Ne Oteer N Otser Otser
3agaHUA 3a/JaHUA 3aXaHUA 3agaHusd 3aTaHuA
Al 2 A6 3 All 4 Al6 2 A21 1
A2 1 AT 1 Al2 4 Al7 3
A3 1 A8 3 Al3 2 A1l8 1
A4 4 A9 1 Al4 1 Al9 3
A5 3 Al0 3 Al5 4 A20 2
Yactp 2
Ne zamanus OTtger
B1 54321
B2 231
B3 222
B4 222
Yacts 3
A22, 2 A23. 4
A24. 3 A25. 4
C1
Ne Ouenka
- Conepskanue 3Tana pelieHHs aramna
arama
B Oajnax
BoasHol nap B BO3AyXe CTAHOBUTCA HACBLIIEHHBIM Ipu TeMneparype 27 °C.
1 CieroBaTesbHO, AaBJIEHHE P BOAAHOTO Mapa B BO3AyXe PaBHO JaBJIEHHUIO HaChI- 1
LIeHHOro mapa npu temueparype 27 °C, us rabaunsl p = 36 rlla.
IasneHue py HACHIIMIEHHOr0 BOAAHOro mapa npu temneparype 29 °C pasao 40 rlla.
OTHOCHTEJbHOH BJIAXKHOCTBIO BO3AyXa () HA3LIBAETCS OTHOIIEHUE: (p=p£;
(}
2 1
36 rll
o="""2-0,90 = 90%
40 rlla
KoHngeHcanusa mapoB BOABI IIPOMCXOAMUT IPM YCJIOBUM DPABEHCTBA HABJIEHUS BO-
ISAHOTO IIapa, UMeIoIerocsa B BO3AyXe, JABJIEHHIO HACBIIEHHOIO BOAAHOIO mapa
3 |mpH JaHHOI TeMIepaType Bo3ayxa. JlaBjeHne HacCBIIIEHHOTO BOASHOIO Ilapa 3a- 1
BHCHUT OT TeMIieparypbl. IIoaTOMy NpH pasHON IJIOTHOCTH BOJAHOTO Iapa B BO3-
JyXxe TeMIlepaTypa Hadyaja KOHIEHCAIlMM napa (TOYKa pOCHI) OKa3bIBAETCA pas-
JUYHOH.
MaxkcumanbHbIi 64T 3
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C2

No Ounenka
srama Conep:xxanue 3Tana pemeHus Yeprex, rpacduk, popmyiaa aTama
B fajaiax
CormacHo BTOopomy 3akoHy HuloToHa: ma=F - mg 1)
1 Cuna N paBieHHS Ha cUIeHME IO TPeThEMY 3a- 1
xony HeloToHa paBHa mo Moaymio cune F ynpy-||N| = |F| (2)
rocTu, AeHCTBYIOIIEH Ha YeJOoBeKa:
9 N3 xuHemaTW4yeCKMX YCJIOBHil IEHTPOCTpEMH-| /R 3) 1
TeJIbHOE YCKOpEHHEe PaBHO:
W3 ypasuenwnii (1), (2) u (3) caenyer: R v v
= —= N
3 ¢ Z_g 1
m
ITonyuyenne npaBUIBHOTO YHUCJEHHOrO 3HAUYeHUs: |[R =5 M
MaxkcumanbHabIi 62 3
C3
N Ouenka
o
orana Coaep:xaHNe 3TAana pelIeHUA Yeprex, rpadpuk, popmyaa JTana
B Oanmax
IIpu mepexofe M3 HAYAJBLHOIO B KOHEUHOE
cocTosiHne o6'beM rasa YMEHBIIIHJICA, BHEII-
HHe CHJIBI HaJ rasoM coBepmman pabory A.|AU =Q + A
IIo mepBoMy B3aKOHY TepMOAWHAMHUKH B
1 3TOM CJlyuae: 1
IlepemanHOe rasy KOJHMYECTBO TEILIOTHI &
pPaBHO pas3HOCTH UW3MEHEeHHA BHyYTpeHHel |Q = AU — A
oHepruu rasa AU u pabotrel A, cosepimieH-|Q =U;-U; - A
HOI Haj rasom:
BHyTpeHHAA »HEpPrus WHIeaJbHOTO rasa B 3 3
cocrosHMax 1 u 3 BeIpaskaerca uepes jaB-|U; = -2—P1V1 » Ug =§P3V3
2 JieHne U o0beMm rasa: 1
Pa6ota A npu mepexojle rasa M3 COCTOSHHA 4 (py + pa) AV
1 B cocToauue 3 paBHA: - 2
ITosydeHne OPABMJILHOTO UHCJIEHHOIO 3HAa- 3 (py + p2) AV
YeHUS KOJHUYECTBA TEILJIOThI: Q= 9 (psVs - p1V1) - 9
OrpuiiaTenbHOE 3HAUEHHE BEJIHMUMHLI § O3HA- 3
3 YaeT, YTO ras OTAaJj KOJUYECTBO TEILJIOTHI Q. Q= 5(100 *1-100-3) - 1
(100 + 300) -2
——— NIk =-700 Ox
2
MaxcumanpHbIi Gasia 3
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C4

BBIXOAY 9HEPruu:

Ounenka
Comepixanue 3rana pemeHus Yeprex, rpadur, popmyaa aTana
JTana B Gamzax
3anmcaHo ypaBHEHUe, CBs3bIBalolllee
Ha OCHOBE BTOpPOro 3akKoHa HbioTOHa o2
cuiy JlopeHna, fedCTBYIOIIYIO Ha IIpo-| evB = R 1
TOH, C MOZYJIEM LIEHTPOCTPEMUTEILHO-
T0 YCKOpPEHUS:
VpaBuenue npeoOpasoBaHO K BHUAY,
YCTaHABIUBAIOIIEMY CBA3bL MEXAY| ReB 1
CKOPOCTBhIO YaCTHUIILI K PaguyCcoOM Op- m
OUTHI:
BJIEHBI 3HAYEHUSA (PUIUUYECKUX - -
Iloncrasnens sHadeHus ¢ 10-1,6-107°.3,34 .10
BeJUYMH ¥ IOJYYEeH OTBEeT B YHCJO-| VU = 3 34 10_27 M/c = 1
BOii opme: »OR”
~ 16000 M /c
MaxkcuMaJbHBIH GaJ1 3
C5
Onenka
orama Coaepxcanne 3Tana pemenus Yeprex, rpacduk, popmyiia Jrama
B Oasmax
VYcioBre nepBOro MaKCuUMyMa gu- dsin ¢ = 1
GbpaKIHMOHHOM pelIeTKH:
3HaueHNe CHUHYCa yIJa (¢ MO YCJIOBUIO sin ¢ =
3aJa4Yy PaBHO: 2 2
I“+a
1
IlocTosiHHas pellleTKH paBHA: d = 1
N
JuHa BOJHBI paBHA: a
A= —m— 1
N NI+
I[TonyueHne MPABUJBLHOIO YUCJIOBOTO _
A~4,39-10" m
3Ha4YeHUs NJIUHBI BOJIHBI:
MaxcuManbHbIH aJlt 3
Cé6
Ouenka
oTama CoaepsxaHne sTana peureHud Yepre:x, rpadux, popmyaa Jrana
B Oannax
Brixon AE sHeprMM MOYKHO BBIYMCJIHUTH IO J€- AE = Amc®
derTy mMaccel Am: 1
Macca Am BemecTBa MOKeT OBITh HailleHa IO Am = AE
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Ouenka

Ne
oTama Coaepxxanne 3Tana pelienus Yepre:x, rpadur, dpopmyaa JTana
B OaJrax
Haiigem maccy BelecTBa, HeOOXOZUMOro IJIS OC- 4-1020 T
9 BOGOXKIEHNA COOCTBEHHOH SHEPrMM B KOJIMUECT- Am = —9 '1 0_16 NG /c2. = 1
Be, JOCTATOYHOM JJS YAOBJETBOPEHUA TOAOBOM 5
MOTPe0HOCTH YeJJOBEUEeCTBA: ~4,4-10° kr
CyTounoe norpe6JieHHe PaBHO: _Am
N b
3 4400 1
r~12 kr
365
MaxkcuMaJbHBIN OasLt 3
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BapuaHTt 9

Yacts 1
o o o N:-’ M
Ne OTBer Ne Oteer N OTBer OTeer OTtBer
3aJaHMA 3aJaHuA 3aJgaHuA 3ajjaHMA 3aJaHuA
Al 4 A6 2 All 1 Al6 1 A21 2
A2 2 AT 3 Al2 3 Al7 4
A3 1 A8 1 Al3 4 Al8 4
A4 4 A9 1 Al4 1 Al9 3
Ab 1 Al0 3 | Al5 3 A20 2
Yacrs 2
N 3amanusa Otser
B1 331
B2 3132
B3 133
B4 212
Yacts 3
A22.1 A23. 3
A24. 2 A25. 4
C1
No Ouenka
) Conep:xanue sTana pelmeHUs aTamna
aTamna
B OaJsmax
BopsaHoit map B BO3yXe CTAHOBUTCA HACBILIEHHBIM IpX TeMueparype 12 °C.
CrnepgoBaTesibHO, AaBj€eHHE P BOASHOrO Iapa B BO3AyXe PaBHO OABJIEHUIO Ha-
1 ChIIIleHHOrOo napa npu temmeparype 12 °C, us tabauust p = 14 rlla. 1
IlaBneHme po HAaCBHIIIEHHOrO0 BOASAHOrO mapa mnpu Ttemneparype 23 °C paBHO
28 rlla.
OTHOCUTENIBHOI BJIAXKHOCTHIO BO3AYXa (@ HABHIBAETCA OTHOLIEHWE: (pzi;
2 Po 1
14 rlla
p=—"""=0,5="50%
28 rlla
KongeHcauusa napoB BOABI IPOMCXOJUT IIPH YCIOBHH PABEHCTBA AABJIECHUS BO-
OAHOTO Iapa, MMEIErocss B BO3AyXe, JABJEHUIO HACBIIEHHOTO BOASAHOIO IIa-
3 |pa Mpy AAHHOM TeMIepaType Bo3ayxa. JlaBjeHue HACLIIEHHOTO BOASAHOrO Iapa 1
3aBUCHUT OT TeMIepaTypbi. I10aToMy HNpH pasHOil IJIOTHOCTH BOAAHOrO mapa B
BO3[yXe TeMIlepaTypa Hauajla KOHAeHcanuu mnapa (ToOYKa pOChl) OKa3bBIBAETCH
Pas3IuYHOIA.
MaxkcumMaJbHBIN GaJLT 3
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C2

N Ouenka
orama ConepsxaHue 3Tana pemeHus Yepre:x, rpadux, popmyia Jrama
B 0a/max
ITp fABMIKEHMH 110 OKPY’KHOCTH COTJIACHO
BTOpoMy 3akoHYy HBIOTOHA paBHOAEHCTBYIO-
y PaBHOA YO ma =mg + F (1)
IIad CHJIBL TSAYKECTH U CHJbI YIPYrocTH CO344a- .
1 €T LIEHTPOCTPEMUTEJIbHOE YCKOPEeHHe. 1
Cuna N pnaBieHUA Ha CHIAEHHE [0 TPETheMY
sakoHy HeloToHa paBHa mo moaymo cuie F||N|=|F| (2)
YIIDYrOCTH, MeHMCTBYIOIEH HA Yea0oBeKa:
9 M3 knEemMaTHYeCKUX YCJIOBHIl LEHTPOCTPEMH- a = v¥/R 3) 1
TeJIbHOE YCKOPEeHHe PaBHO:
W3 ypasuennii (1), (2) u (3) caexgyer:
U=
3 1
v=10 Mm/c
MaxkcuMAaJIbHBIH 6aJLn 3
C3
N Onenkxa
o
oTama Conep:xaHne 3Tana pelnieHHd Yeprex, rpaduk, dopmyia arTana
B Oasnax
IIpu nepexoge w3 HaYaJIbHOrO B KOHEYHOE
cocTossHME 00bEM raza YBEeJIWUMJICS, CJIeI0- AU =@ - A’
BaTeJbHO, ras coBepuimya pabGory A’. Ilo
) IepPBOMY 3aKOHY TEPMOAUHAMHKH: 1
IlepesanHoe rasy KOJHMYECTBO TEmJIOTH @
paBHO CyMMe W3MeHeHHMs BHyTpeHHeil|Q@ = AU + A',
sHepruu rasa AU m paborer A', coBepiueH- | = U; — U; + A’
HOI rasoMm:
BuyTpennas sHeprus rasa B cOCTOSHHAX 1 U. = 3 oV,
1 3 BhIpa)KaeTCA Uyepe3 3HAUEHHA AaBjieHus| 1 911’
1 o0'BeMa rasa: 3
2 Us =2 p3Vs, 1
2
Pa6ora A' mpu mepexoze rasa u3 COCTOfA- A =p AV
- M1
HudA 1 B cocroaHue 3 paBHa:
Ilonyuerne HpaBHMJIBHOIO YHMCJIEHHOI'O 3HA- 3
. Q =< (psVs - piV1)+ AV
YJeHnda KoJInyecTRBaA TenJioThI: 2
3 ITonoxkurennrHoe 3HAYEHHE BEJIHMYUHBI @ Q- 3 @-1 0t.3_10% 1)+ 1
03HAYAEeT, YTO rad IOJYYHUJI KOJHUYECTBO 2
TeIIOTH Q. +10* -2 =14-10* JIx
MaxkcuManbHBIHA 6aJT 3
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C4

N Ouenka
Q
Conep:xanue sTana peumieHus Yeprex, rpadux, hopmyaa aramna
orama B Oajmax
IIo 3akony OMa A mOJHOU Leny IpU KO-
POTKOM 3aMBIKAHHM BEIBOAOB aKKYMYJATO-| r _ _ & I.=8_12A
= ===
1 pa R = 0, cusa ToxKa B lieIU paBHA: R+r r 1
Orciofla BHYTPEHHEe COIIPOTHUBJIEHHE aKKy- r =% Om
MYJSATOPa PaBHO: 12
IIpu mOgKJIIOYEHUM K BBIBOJAM aKKYMYJIA-
9 |Topa 9JIEKTPUYECKON JIaMIbl JJNeKTpude-| r__ & & g, 1
CKUM coIpoTusjenneM 5 OM cuja TOKa B R+r R+ &
eIy paBHA: 12
. €
Orclopa nosydaem: c=9.54+ 2_2’
3 1 1
56=60B, ¢=12B
MaKcHMMaJIbHBIA 6aJ1 3
C5
N OueHka
o
Copep:xanue 3Tana pelreHHs Yepre:x, rpacdpuk, popmyia Jramna
arama
B OaJsLmax
MakcuMaJbHBIH yroJ o majeHuA Jyda CBe-
Ta u3 Bo3Agyxa B BoAy pasex 90°, coorBer-
CTBYIOLIHI eMy yroJ npejJomjaeHus | S
) B ompenmessercAa 10 HW3BECTHOMY 3HauyeHHUIo| sinf )
OTHOCUTEJILHOTO IOKa3aTeNs IpPeIOMJIeHUA
n BOIBI:
Orcoga HaxoAuM MaKCHMAajbHOE 3HaUeHHe sinp = sina 1
yrja mnpeIioMJIeHUs: n
PucyHoK, NOACHAIOUINN pellleHHue.
|
a B
2 } h 1
|
1
MakcrMaJIbHOE PacCTOSHNE @, Ha KOTOPOM o= h
BHJEH KoMap Ha riyouHe A, paBHO: cosf3
3 - h - _hn 1
Y 2
\/I —(sinB) Jn? -1
a=3,0mM
MaxcumanbHbIi 6ann 3
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o Ouenka
orama Copepsxanne aTana pelmeHHs Yepre:x, rpaduk, popmyia aramna
B Oandax
3amnmncaHo ypaBHeHHe JHHIITeHHa Auasa Po-
1 ToathdexTa € yueToM 3agep:kuBaloinero|lhv=A + E, 1
MOTEeHI[NAJIA:
3amucaHo BBIDA’KEHHE CBA3H MAaKCHMAaJlb-
9 HOM KHHETHUYEeCKOH sHeprum ¢oroanextpo-|E, = eU 1
Ha ¢ 3anupalolIiyM HaIpsAXKeHWeM M YyCJo-|hiy = A
BHe KpacHOM rpaHunsl ¢doroadderra:
eU
3 ITonyyeHO BhIpa)KeHHe s BbIYMCIEHHA|V = Vo T T 1
YacTOTHI M OTBET B UHCJIEHHOM BHE: v ~1,3310" I'u
MaxkcumasbHbIN 6asi 3
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BapuanTt 10

Yacts 1
) b ] Ne Ne
Ne OtBer N Otser N OtBer OtBeT Orser
3aaHUA 3aXaHNA 3axaHUA 3aJaHUA 3aJaHuA
Al 1 A6 1 All 1 Al6 4 A21 1
A2 3 A7 2 Al2 3 Al7 4
A3 4 A8 2 Al3 2 A18 1
A4 1 A9 2 Al4 2 Al9 1
Ab 1 A10 2 Alb 3 A20 1
YacTtsp 2
Ne 3amanusa OtBer
B1 1323
B2 333
B3 233
B4 122
YacTts 3
A22, 2 A23. 4
A24.1 A25. 4
C1
N Ouenka
) Conep:xxanue sTana pemieHUs aramna
aramna
B Oamrax
BogsHoil map B BO3AyXe CTAHOBUTCS HACHLII[EHHLIM Ipu Temnepartype 14 °C.
CienoBatesIbHO, AaBJIEHHE P BOASHOIO IIapa B BO3AYyXe DPABHO JABJIEHHIO Ha-
1 CBIIIEHHOTO napa npu temneparype 14°C, us Tabaunsl p = 16 rlla. 1
HaBieHvie py HACBIIIEHHOrO BOASAHOTO Iapa npu Temiuepartype 25 °C paBHO
32 rlla.
OTHOCHUTEJIPHOHN BJAXXHOCTHIO BO3AyXa ( HAa3bIBAeTCA OTHOIIECHHE: (pzpﬁ;
0
2 1
16 rIl
o= _0,5=50%
32 rila
KonaeHcanusa mapoB BOAbl IPOMCXOLHUT IIPHM YCJAOBUH PAaBEHCTBA AABJEHHUSA BO-
JSTHOTO Iapa, UMEIOHIETrocsa B BO3AYyXe, AABJIEHHIO HACBHIIIEHHOrO BOASHOrO Ia-
3 pa IIpd JaHHOU TeMIepaType Bo3ayxa. JlaBieHue HACHII[EHHOTO BOAAHOIrO IIa- 1
pa 3aBUCHUT OT TeMuepaTypbl. IlosToMy mpu pa3HOil IIJIOTHOCTH BOASHOrO mapa
B BO3AyXe TeMIepaTrypa HadaJla KOHAeHCAIlMHu mapa (TOYKa pPoChl) OKa3bIBaeTcA
pasJInyHOMI.
MaxkcuMmanbHBIH GaJLT 3
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C2

N Ouenka
o
Conepskanne 3Tana peureHUsd Yepre:x, rpadpuk, popmyiia 3Tana
Jrama
B Oamiax
IIpn ABMIKEHUM II0 OKPYKHOCTH COIJIACHO BTO-
oMy 3aKOHY HEIOTOHA paBHOAEHCTBYIOLAA CH-
pomy y P : y ma=mg + F 1)
JBI TAMECTH K CHJBl YIOPYrOoCTH CO3JaeT IeH-
1 TPOCTPEMUTEJILHOE YCKOpPEeHHE. 1
Cuna N paBieHENs Ha CHIEHWE MO TPEeTheMY 3a-
xony HeioTona paBHa mo moxysio cuie F ynpy-||N| = |F| 2)
rocTH, JeHCTBYIOINEel Ha YeJOBEeKa:
N3 kuneMaTHMYeCKHX YCJIOBHUI II€eHTPOCTPEMH-
2 y POCTPEMI-| ;, — v2/R 3) 1
TeJIbHOEe YCKOPEeHUEe paBHO:
o 2 2
3 W3 ypasuenwuii (1), (2) u (3) caexnyer: R=v"/a=v°/(g + N/m) 1
IMTosyuyeHne nNpaBUJIBLHOrO YMCJICHHOIO 3HaueHuA: (R = 4,5 m/c
MaxcumManbHBIN GaJ 3
C3
Ne Ouenka
3
ana Conep:xanue sTana peureHus Yeprex, rpaduk, hopmyaa srana
JTal
B baanax
IIpn mepexoAe M3 HAYAJBHOTO B KOHEYHOE CO-
cTosiHHE OOBbeM Trasa YMeHBLIIWJICHA, CJieJOoBa-
1 TeJIbHO, BHEIIHHME CHJIbI HaJ rasoMm coBepmimiaun{AU =@ + A
paboty A. Ilo nepBoMy 3aKOHY TEepMOJMHAMHKH 1
B 3TOM CJIy4ae:
IlepeganHoOe rasy KOJHUYECTBO TEILJIOTHI § PaBHO Q=AU-4
Pa3HOCTH M3MeHEHHUs BHYTpPEHHell dHeprum rasa Q=U U’ A
AU n paGoThl A, COBEpPLIEHHON HAJ ra3om: 8 !
BrayTpenuas sHeprus HIeaJbHOrO rasa B CO- 3 3
crosHuAX 1 m 3 BeIpakaeTca uyepe3 3HaueHus|U; =§p1V1 » Ug =EP3V3
9 JaBJIeHMA 1 oO0'beMa rasa: 1
Pabora A npu mepexojge rasa us cocrosHua 1 B
cocTosiHMe 3 paBHa ILtomanu nox rpaduxoMm|A = p AV
AuarpaMMEbl B efuHUIax (p, V):
Ilonyuerne nmpaBUIBHOrO YHUCJIEHHOTO 3HAYECHHA 3
KOJIMYECTBA TEIJIOThI: Q= E(p 3Vs ~ V1) - p1AV
3 OrpunartensHoe 3HAYEHHE BEJIUUMHBI @ O3HA4a- 3 .4 4 1
€T, YTO ras OTAAJ KOJHUYECTBO TEILJIOTHI Q. Q= 5(10 1-3-10"-3) -
3.10*.2=-18-10*
9. . - . H)K
MakcumanbHbIil 6asa 3
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C4

Ne Ouenka
3Ta;la Coxepxcanue sTana pemeHus Yeprex, rpacdux, hopmyaa aramna
B Oaanmax
3anucan 3akoH OMa [AJg8 DOJHOM Henu AjasA e
1 cilydas INOAKJIOUEHUs BHEIIHEro ajieMeHTa Lie-|I; = oy I, = = 1
1 U JJIA CIydasi KOPOTKOTO 3aMBIKAHMA:
Peitena cucrema ypasueHuil B o01ieM BHIE: € I
r =I—, L= pal
0 R + —
Iy
I Iye
1557 .
2 RI,+¢ 1
. RIyI,
Iy-1,
3 ITonyuen orBeTr B umcJioBOi hopme: e=128B, r= 0,6 Om 1
MaxkcumanbHBIi 6aJLT 3
C5
N Ouenka
o
srama ConepaxcaHue 3Tana pemieHus Yepre:x, rpacduk, popmyaa aTama
B OaJsmax
Xonx ayueil, UCXOZANINX M3 ONHOI TOUKM A Ha : _
nHe DacceiiHa. Beprukanbubiil n1yu AB He usMme- B SN
1 HseT CBOEro HaIpaBJIeHUs IIOocJe IIPOXOXKAEHHUA : - 1
rpaHuIlbl pasjeJa, BCe OCTaJIbHble JIYYH HUCIIHI- |
THIBAIOT IIPEJOMJIECHHE HWJIM OTPakaloTcs OT rpa- » '
HUIBLI pa3gea. 4
IlonHoe BHYTpeHHee OTpasKeHUe IIPOUCXOTUT
2 HauvHad C TAKOro 3HA4YeHUs yrJja mnagesus o, | =90° sinp =1 1
IIpH KOTOPOM yroJ mpejaomyeHus [ paBeH 90°:
CrnepmoBarenbHO, NpeieibHOE 3HAYeHHe yIua ,| ... 1 1
IpU KOTOPOM CBET BBLIXOAWT M3 BOABI, ONpeje- sinp = w0 simnao = n
JsIeTCsA YCJIOBUEM:
Paauyc cBetoBoro kpyra BC paBeH:
BC = AB'tg o = >
3 n“ -1 1
ITonyuen oTBeT B UMCJIOBOM (hopme: BC ~3,4m
MaxkcumMaabHbIA 0aJn 3
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Cé6

Ouenka
Ne
orama ConepxaHue sTana pemenus Yepre:x, rpaduk, popmyiia arana
B O0aaiaax
OcBobosKJaeTCA AAPO U30TOIA }H .
2
Beixox AE sepHoii peakuuu moxHo |AE = Amc
1 |BerumcauTs Do AedexTy Macchl Am: 1
HedekT Maccbl Am sAAepHON peak- — + _ _ _
MM pPaBeH: Am Mste " ™iHe ~ ™4He ~ ™Mu ~ Mnu
Brruncasem pepeKT Macchl: Am =~ 3,01493 + 3,01493 — 4,00151 —
-1,00727 - 1,00727 ~ 0,0138 (a.e.Mm.)
9 WIN 1
Am = 5,0066-107%" kr + 5,0066-10 %" xr —
- 6,6449:10%"kr —1,6726-107%" kr —
-1,6726:10% kr ~ 2,810 xr
Hcnonpaya mnepeBoaHoil Koaddu-|AE ~ 0,0138:931,5 MaB ~ 12,9 MaB
OUEeHT MJIM YMHOXaA Maccy Ha|yngu
3 KBAJpaT CKODOCTH CBeTa, HMOJYYa-|,p . 9 3.10-29.9.1016 Ik ~ 1
eM DJHepreTMYecKHil BBIXOJ fALep- ’ 13
HOH peaKmuu: ~ 20,7-10° Ix = 12,9 MaB
MaxkcuManbHBIN 6aJI 3
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