Bapuant Ne2021351

KOHTPOJBbHBIX U3MECPUTC/IIBHBIX MaTEPUAJI0OB

nJst nposeaeHusi B 2021 rogy npo6HOro s3xk3ameHna
no ®PU3UKE

HNHcTpyKuus M0 BHINOJTHEHUIO PadoThI
JUis ~ BBIMIONTHEHHWST ~ D3K3aMEHAIMOHHOW  paboTel 1o  ¢dusmke  oTBOgUTCS 3 daca
55 munyTt (235 munyT). PaboTa cCOCTOUT M3 IBYX YacTel, BKIIOYAOMUX B ceOs 32 3a1aHusl.
B zamanuax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM ABILETCS 1IE€JIO€ YHACIIO WA KOHEYHAS
necsitTuaHas ApoOb. OTBET 3aIUIINATE B TIOJIC OTBETA B TEKCTE PaOOTHI,
a 3aTeM MEePEeHeCUuTe Mo MPUBEAEHHOMY HIKE 00pasily B 6siank otBeTa Ne 1. EnunHuIbl uamMepenus
(U3HYECKUX BEJTMIHH IMHCATh HE HY)KHO.

OtBer: '2,5 M/c?. 3 - 2 ! 5

OtBeroMm Kk 3amanusm 5—7, 11, 12, 1618, 21, 23 u 24 sBiseTcs OCIeA0BATEIIHBHOCTD TTH)P.
OTBeT 3amuIInTe B TIOJIE OTBETA B TEKCTE Pa0OTHI, a 3aTEM IIEPEHECUTE 10 MPUBEACHHOMY HIDKE
00pasiry 6e3 mpoOenoB, 3aMAThIX U IPYrUX JTOTMOJHUTEILHBIX CUMBOJIOB B O1aHK OTBETOB Ne 1.

Al|lb

Ortser: 4 1 7 LI '

OtBeToM K 3a7auuto 13 saBisercs ciioBo. OTBET 3aUIIATE B ITOJIE€ OTBETA
B TEKCTE pabOTHI, a 3aTeM MEPEHECUTE M0 MPUBEAEHHOMY HUXe 00pasiry B 6;1ank oTBeTOB Ne 1.

Ortser: BnPGBO (2 BN PAB @,

OtBeTOM K 3agaHusaM 19 u 22 aBistrorest asa uyuciaa. OTBET 3aIlIMIINATE B II0JI€ OTBETA B TEKCTE
paboTHI, a 3aTeM MEePEHECUTE TI0 MPUBEIEHHBIM HIDKE 00pasiiaMm, He pasjiesss Yrcia npoodeaom, B
01ank orBetoB Ne 1.

Maccosoe
3apsin sapa Z 4UCIIO
sapa A

38 94 53894
OTBeT:(1,4iO,2)H. 22' I/ LlOIZ

OtBer K 3a1anusaM 27—32 BKIIOYaeT B ¢e0s1 10 ApoOHOE OTIMCAHUE BCErO X0/1a BBITTOJTHCHHS
3amanus. B 6manke orBeToB Ne 2 ykaxxuTe HOMEp 3a/1aHus
Y 3aIUIIHATE €ro MMOJTHOE PEeIICHHE.

[Ipu BeIUMCIIEHUSAX pa3pelIaeTcsl UCIOIb30BaTh HEIPOTPAMMUPYEMBIH KaIbKYISTOP.

Bce 6nanku EI'D 3anonHstoTes spkuMu 4€pHBIMU YepHUIIaMu. JlomycKaeTcs NCIOJIb30BaHNe
reJIeBOM MM KalWUIAPHOU PYUYKH.

[Ipu BBIMIOJIHEHUU 33JJaHUI MOKHO TOJIH30BATHCSI YEPHOBUKOM.

3anucH B 4YePHOBHKeE, 2 TAK/Ke B TEKCTEe KOHTPOJIbHBIX H3MEPHUTEIbHbIX MATEPHAJIOB He
YUYHUTBIBAIOTCS MPH OLleHUBAHUU PAGOTHI.

bannel, monydyennsie Bamu 3a BEINOTHEHHBIE 3ajaHNs, CyMMUpYIOTCa. [locTapaiiTech BBIOIHUTD
KaK MOXHO OOJIbIIIe 3a/IaHui M HAOpaTh HauOOJIbIIIee KOJTHMYECTBO OAJIIOB.

ITocne 3aBepiieHust paboTh IPOBEPHTE, YTOOBI OTBET HA KAXKJI0€ 337aHue B OJaHKAaX OTBETOB
Ne 1 1 Ne 2 6b11 3anMicaH MO/ IPaBUIILHBIM HOMEPOM.




Kenaem ycnexa!

Hwxe nmpuBeieHbI ClIpaBOYHbIE JaHHBIE, KOTOPHIE MOTYT MOHAA00UTHCSI BaM ripu BeImoHEeHNH
paboTHI.

JIECHTI/I‘{HBIC NMpUCTaBKH

Haumeno- | O6o3nauenue | Muoxurens | Haumeno- | O06o3nauenue | MHOXUTENIb

BAaHUC BaHHC
rura r 10° CaHTHU C 102
Mera M 108 MUILIH M 1073
KHUJIO K 10° MHKDO MK 10°°
TeKTO r 102 HaHO H 1079
Je1u hii 101 TUKO n 1012

Koncmanmul

YHUCIIO TC n=3,14

yCKOpPEHHE CBOOOIHOTO MaieHus Ha 3emiie g=10 Mm/c?

G =6,7-10 1 H-m?%/kr?
R =8,31 Ixx/(moinb-K)

I'paBUTAllMOHHAA ITOCTOAHHAA
YHHUBEPCAJIbHAA Ira30Bas MOCTOsTHHAA

IIOCTOsIHHAA BOHBHMaHa
IIOCTOsSIHHAaA ABoraz{po

k= 1,38-102 Jlx/K
Na = 6-10% momp !

CKOPOCTh CBETa B BaKyyMe c=3-108 m/c
1
KOS GHUIHEHT IPOMOPLHOHANLHOCTH B 3aKkoHe Kymona K= A =9-10° H-M*/Ki®
e,
MOTYJIb 3apsijia dJIEKTpOHa
P AP P e=16-101 Kn

(2meMeHTapHBIN SNIEKTPUIECKUI 3apsii)

nocrosiHHas ITnanka h=6,6-10"3* Ix-c

Coomnoutenue medxncoy paiudHoIMu eOUHUUAMU

Temmnepatypa 0K=-273°C
aTOMHAs €JMHHIIA MacChl 1 a.e.m. = 1,66-10727 kr
1 aToMHast equHAIIA MacChl DKkBUBajgeHTHa 931,5 M»B

13B=1,6-10"° JIx
1 a.e. ~ 150 000 000 xm
1 cB. ron =~ 9,46-10%° m
1 nk ~3,26 c¢B. roga

1 37EeKTPOHBOJIBLT

1 actpoHOMHUYECKasT €TMHUIIA
1 cBETOBOW TO

1 mapcek

Macca wacmuy

SIIEKTPOHA 9,1-10%kr ~ 5,5-10*a.e.m.
IpOTOHA 1,673-10?" xr = 1,007 a.e.m.
HENTpOHa 1,675-10%" kr ~ 1,008 a.e.m.

Acmponomuuecxue 6e1TUYUH Dbl

cpeaHuil paguyc 3emiu Re =6370 xm
paguyc CouHiia R. = 6,96-108 M
teMiieparypa nosepxHoctu CoaHia T=6000 K




Ilhomnocme MOJICOJTHEYHOI'0 MacJjia 900 xr/m3
BOJIBI 1000 xr/m® AITIOMUHHSA 2700 xr/m°
JPEBECUHBI (COCHA) 400 kr/m® xKeesa 7800 kr/m°
KEPOCHHA 800 kr/m> pTyTH 13 600 xr/m3
Yoenvnaa mennoémxocmo

BOJIBI 4,2-10% JIx/(xr-K) AJTFOMUHHS 900 JTx/(xr-K)
nb/Ia 2,1-10% Jix/(xr-K) MeTH 380 ix/(xr-K)
xKeresa 460 JTx/(xr-K) qyryHa 500 Iwe/(xr-K)

CBUHIIA 130 Jx/(xr-K)
Yoenvnan mennoma
napooOpa3oBaHUs BOAbI
IUIaBJICHUS CBHHIIA
IJIaBJICHUS JIbAA

IUIABJICHUS QJTIOMUHMS

2,3-10° JIx/kr
2,5-10* JIx/kr
3,3-10° JIx/kr
3,9-10° JIx/kr

Hopmanwvnsie ycnosus:  nasnenue — 10° Ia, temneparypa —0 °C

Monapuasa macCca

aszora 28103 Kr/moib
aprosa 40-10° xr/mMoJb
BOJIOpO/Ia 2103 kr/mosb
BO3IyXa 29-10° Kr/mMoub
BOJIBI 18-103 xr/Moub

Ireaus

Kucjaopona

JIUTHUA

HCOHa
YIJICKHUCIIOrO I'a3a

4.-10° Kr/mMomub
32102 xr/moib
6-10°% Kr/mMoiib
20-10°2 kr/momab
44.103 Kr/moub




Yacrs 1
Omeemamu K 3a0anuam 1-24 aenawomca yugpa, vucio uiu nociedosamenrbHOCmy UUQPp.
3anuwume omeem 6 nonie omeema ¢ mekcme padvomoi, a 3amem nepenecume ¢ bJIAHK OTBETOB
Ne I cnpasa om nomepa coomeemcmeyouiezo 3a0anus, Hayunaa ¢ nepeoil knemouxu. Lugpo ¢
nocneooeamenvHocmu 3anucvléaiime 0e3 npodenos, 3aAnAmMvIX U OPyUxX OONOJTHUMENbHBIX
cumeon06. Kascooiit cumeon nuuwiume ¢ omoenvHoUl Kiemouke 6 COOmEemcmeuu ¢ NPUGEOEHHbIMU
6 0nanke oopasyamu. EOunuypl uzmepenusn pusuueckux éeuyun RUCAmMs He HYHCHO.

Ha pucynke mpuBenén rpadux 3aBUCHUMOCTH Uy mle

MIPOCKIINH Vx CKOPOCTH Tena  OT BpeMeHH 1. 15
Omnpenenure mepeMelIeHHEe Tella 3a TepBbIe S5 C. 10
OTBeT pUBEIUTE B METPaX.

-5
-10
OTtBerT: M. -15

2 Temo maccoi 2 kr mBuxkercst Baosb ocu OX. Ha pucynke M
MpeACTaBiIeH rpaduK 3aBUCUMOCTH TTPOCKITUU KOOPIUHATHI

sToro tena ot Bpemenu t. Uemy paBeH Moaynb cuibl Fy, "
JEMCTBYIOIIEN HA 3TO TENO? .

= Ll

OrtBer: H 2 -1 01 2 te

N3HavyanbHO MOKOWBIIEMYCSI TEIIy Maccoil 2,5 Kr cOOOIIarT Ha4albHYIO CKOPOCTh, BEKTOP
KOTOPOH HampaBJICH BBEPX BJOJH HAKIOHHOM MIOCKOCTH. K MOMEHTY OCTaHOBKH Te€lIa €ro
MOTEHITMAIbHAS DHEPTUs B TIOJIE CUJIBI TSHKECTH yBeauduBaeTcs Ha 15 J[K OTHOCHTENBHO
Ha4YaJIbHOTO TIOJIOKEHHUS, TIPU ITOM BBIJCNSAECTCS KoJudecTBO TerioTel 5 JIk. Ompenenure
MO/TyJTb HAYaJIbBHOTO MMITYJIhCa Tella.

OrtBeT: KI"M/C

B mmpokyro U-006pa3nyro  TpyOKy ¢ BEpTUKAIbHBIMH
NOPSIMBIMH ~ KOJICHAMH  HAJUTBl HEHW3BECTHASl  KHIKOCTb

IUIOTHOCTBIO P1 M BOJA ILIOTHOCTHIO p2 = 1,0-10% kr/m® (cm.
pucynok). Ha pucynke b= 10 cm,h= 24 cm,H= 30 cm.
Haiiti miioTHOCTh KUIKOCTH P1?

OrtBer: Kr/m°

Ha pucynke mnpencraBieH cxeMaTWyHbld Buj rpadpuka £,/

W3MEHEHUS KHUHETHYECKOM OHCPruM TC€Ja C TCUYCHUCM BpPCMCHHU.
BLI6epI/ITC ABa BCPHBIX YTBCPIKIACHHA, OIIMCHIBAOIHUX ABUKCHUC B
COOTBCTCTBHH C JaHHBIM Fpa(l)I/IKOM.

:T'ﬁ'f
!

1) B mpouecce HabmoAeHUS KHUHETHUYECKash SHEPrusi Tejla Bce
BpEMs YBEINYUBAJIACh. 0 T
2) B koHIle HaOMIOJCHUST KHHETHYECKast SHEPTHsl Tejda CTAHOBUTCS
PaBHOU HYIIIO.
3) Teno GpoleHo Mo yriioM K TOPU30HTY ¢ OAJIKOHA U YIaJo Ha 3€MIIIO.
4) Teno OpolIEHO MO/ YIJIOM K TOPU30HTY € IOBEPXHOCTH 3€MJIM U YIaIo 0OpaTHO Ha 3eMJIIO.
5) Teno GpolIeHO BEpTUKAIBHO BBEpX ¢ OAIIKOHA U yHallo HA 3eMJIIO.

Orser: ‘ ‘ ‘




El MarneHpkuil IapyK, MOJBEIICHHBIN Ha JIETKOW HEPACTSHKUMOM HUTH, gy
coBepmiaer koJsiebanus. Korga mapuk IPOXOAMT IOJIOKCHHE A
PaBHOBECHS, C IOMOIIBIO CIIELIUAIBLHOTO 3aKUMa, PACIIOJIOKEHHOTO B £k %
TOYKE A, U3MEHAIOT MOJIOKEHHWE TOYKM monaseca. Kak mpu sTtom '\\
U3MEHSIIOTCSL  Cleylole  (U3UYECKHE  BEJIMYMHBL:  MEPUOJ | x
KoJIeOaHMH IapuKa, MOMIYIb CHIIBI HATSDKEHUS! HUTH B Touke O?

JIist KaX 0¥ BEJIMYMHBI ONIPEACIINTE COOTBETCTBYIOLUI XapaKTep U3MEHEHHUS:

1) yBenuuuiiace

2) yMEHbIINJIACh

3) He U3MEHUJIach
3anumuTe B Tabnuily BbIOpaHHbIE LUGPHI UId Kaxaod ¢uznueckoil BenuuuHbl. L{udper B
OTBETE MOTYT ITOBTOPSATHCS.

[lepuon xonebanumii Monynb cuibl HATSKEHUS
apuka HUTHU B TOUKe O

YcTaHOBHUTE COOTBETCTBUE MEKY OMTMCAHUEM MTPUOOPOB M UX HA3BAHUSAMU.
K kaxnoil no3unuu nepBoro cTojadua noadepuTe COOTBETCTBYIOILYIO IMO3ULUI0 U3 BTOPOTO
CTOJIOIIA U 3aMUIINTE B TAOIUILy BEIOpaHHBIE HHU(PHI [TO/T COOTBETCTBYIOIUMHU OYKBAMH.

OITMCAHME ITPUBOPOB HA3BAHUS ITPUBOPOB
A) ITpubop, n3MepsrOIINA MTHOBEHHYIO CKOPOCTh Tella 1) rurpometp
b) IIpubop, n3mepsromuii atMmocepHoe gaBIcHUE 2) ciuioMeTp

3) nuHAMOMETP

4) uaMepuTenbHas JTMHEHKa
5) akcenepomeTp

6) GapoMeTp-aHEePOU/T

A | b

I'a3 HaxoauTcs B 3aKPbITOM COCYZC. B xone OKCIICPUMCHTA TEMIICPpATYpPY I'a3a TIOHU3UJIA B [IBa
pasa, Ipu 3TOM, IIOJIOBUHY T'a3a BBITYCTUJIA U3 COCYyaA. quy PaBHO OTHOIICHUEC KOHCYHOI'O
HAAaBJICHUSA B COCYIC K Ha‘IaJ'ILHOMY?

OrtBeT:

IIl Ha PV-guarpamme mokasaH mpolecc W3MEHEHHS COCTOSHUS F A
MOCTOSIHHOM Macchl Ta3a. B maHHOM mpoliecce BHYTpPEHHSsS
sHeprus rasza yBenumumnack Ha 20 kJ[k. Kakoe KonmmuectBO 4P |----------- 2
TEIUIOTHI OBLIO COOOIIEHO Ta3y B JAHHOM Ipoliecce?

Po | 1

OTtBeT kJIx




B nmneur mnomectwiii 2 KU amOMHHUSL. I[HarpaMMa‘ T
U3MCHECHHUST TEMIEpaTyphl aTIOMUHUS C TEYCHHEM
BPEMEHM IIOKa3aHa Ha pUCyHKe. lledb mpu mOCTOSIHHOU
MOIITHOCTH HarpeBa mepenacet amomuauio 0,216 M/Tx
TEIUIOTBI B MHUHYTY. KakoBa HavanmpHas TemIieparypa
QATFOMUHUS ?

Temnepamypa nnasnenusn anromunus pasna 660°C.

Ortser: °C. 0

f, JuH

Ha pucynke mpencraBieHsl rpaduKd  3aBUCUMOCTH !
TeMIeparypsl t IByX Teld OJMHAKOBOM Macchl OT COOOIIEHHOTO
koimuectBa TerioThl Q. IlepBoHayanmpHO Tena HAXOIMINCH B
TBEPIOM arperaTHOM COCTOSIHUU.

Wcnonb3ys naHHBIE TpauKOB, BHIOEPUTE U3 MPEATI0KEHHOTO ~
TepEeYHs JIBa BEPHBIX YTBEPXKICHUS U YKAKUTE UX HOMEpa. 0 Q

1) Temneparypa 1uiaBieHust NeEpPBOro Tena B 4 pasza 60Jbllie, YeM Y BTOPOTO.

2) Tena UMEIOT OJIMHAKOBYIO YEIbHYIO TEINIOEMKOCTh B TBEPAOM arperaTHOM COCTOSIHUU.

3) VYaenbHas TemIo&MKOCTh BTOPOTO Teja B TBEPAOM arperaTHOM COCTOSHMM B 3 pasa

0oJIbIIIe, YeM Y TIEPBOTO.

4) O6a Tena UMEIOT OJAMHAKOBYIO YACTBHYIO TEIJIOTY TIIaBICHUS.

5) Tena UMEIOT OIMHAKOBYIO YACTbHYIO TEINIOEMKOCTh B HKHIKOM arperaTHOM COCTOSHHH.

OrtBeT:

B mwnmmHIpudeckoM cocyzae MmoJ MopuriHeM HaxoauTcs ras. [lopimeHb MOXKeT
nepemMeniaTbcs B cocyne 0e3 TpeHus. Ha maHe cocynma JIeKUT CTaabHOM IIapuk
(cm. pucyHok). M3 cocyma BhIMycKaeTcsl TMOJOBMHA ra3a NpH HEM3MEHHOU
temriepatype. Kak Wu3MEHHTCS B pe3ynbTare 3TOro0 JIaBJICHHE Traza M O
JIEHCTBYIOIIAs Ha IIAPUK apXUMeI0Ba cujia’?

Z[J'IH KaX(HOﬁ BCJIMYHHBI OIIPEACTIUTE COOTBeTCTBYI-OH_II/Iﬁ XapaKTep U3MCHCHUA

1) yBenmuuutes
2) YMEHBIITUTCS
3) HEe U3MEHUTCS
3anuimuTe B TabIuIly BeIOpaHHBIe TUGPBI A Kax10i pusndeckoit BenuuuHbl. L{udpor
B OTBETE MOTYT IOBTOPSITHCS.

I[aBJ'IeHI/Ie rasa ApXI/IMe,HOBa CHJIa

HenpoBogsiiee KoJIbLIO PAaBHOMEPHO 3apsiKEHO 10 JJIMHE
MOJIOKUTEIBHBIM 3JIEKTPUYECKUM 3apsiioM. M3 Komnbpla BbIpe3aiu
OYEHb MAJIEHbKUI KyCOYEK TaK, KaK IOKa3aHO Ha PUCYHKE.

()

Kyna wHampaBieH OTHOCHTENBHO pHUCYHKA (BJIEBO, BIIPABO,
BBEpX, BHH3, K HaOMOJAaTento, OT HAOMOJaTeNsi) BEKTOP
HaMpsKEHHOCTH DIIEKTPOCTaTH4YecKoro moist B neHTpe O komibia?
OTBeT 3anmumnTe CIOBOM (CIOBaMH).

OTBerT:




YdeHuK coOpall 3JIEeKTPUYECKYI0 Ielb, W300paXkeHHyl Ha pucyHke. Yemy paBao DJIC
MCTOYHMKA TOKa, €CIIM €r0 BHYTpEeHHEee conpoTuBieHue cocrasisier 0,5 Om?

2A E
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OtBerT: B.

ToueuHbIi  MCTOYHUK S pacHoONOKeH BOJIM3UM  CHUCTEMBI,
COCTOSIIICH W3 TpeX IUIOCKHX 3epkai 31,32 u 33 Tak, Kak
Moka3zaHo Ha pucyHke. CKOIbKO H300pakeHHWH nacT 3Ta
CUCTeMa 3epKai?

OTtBerT:

K wucrtounmky Toka ¢ OECKOHEYHO MallbiIM BHYTPEHHUM COMNPOTHUBIIEHUEM MOJAKIIOYEH
KOHJIGHCATOp TMocienoBareabHo ¢ pesuctopoM R = 20 kOm (cMm. pucyHok). B momeHT
BpeMeHu t =0 Km0y 3aMbIkaloT. B 3TOT MOMEHT KOHIEHCATOP TMOJHOCTBIO pPa3psuKEH.
Pe3ynbTaThl u3MEpeHUN CHJIBI TOKa B 1I€MH, BBINOJHEHHBIX C TOYHOCTHIO =1 MKA,
MIpeJICTaBJICHbI B TaOIHIIe

-k
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BLI6epI/ITC ABa BEPHBIX YTBCPIKACHUA O IIPOLECCCAX, Ha6J'IIOI[aeMBIX B OIIBITC.

o

1) HanpskeHre Ha KOHJICHCATOPE B MPOLIecce HAOMIOCHHS YBETHUMBACTCS.

2) B nporiecce HaO01eHUs 3apsil Ha OOKIIaIKaX KOHICHCATOPA HE H3MEHSIETCS.
3) O/1C ucrounuka Toka cocranisier 12 B.

4) B MmoMeHT BpeMeHHM t = 3 ¢ HampsbKeHHe Ha pe3uctope pasHo 0,6 B.

5) B MomeHT BpeMeHu t = 2 ¢ HanpsDKeHHWEe Ha KOH/IeHcaTope paBHO 5,2 B.

OTBeT: I:I:I



CBeToBOI My4OK MEPEXOIUT U3 BO3yXa B CTEKIIO (CM. PUCYHOK).

2

UTOo mpOoUCXOUT MPHU ITOM C YACTOTON AIEKTPOMATHUTHBIX KOJIEOAHUH B CBETOBOM BOJIHE U
CKOPOCTBIO PACIPOCTPAHEHUSI CBETOBOM BOJIHBI?
JInst KaX 0¥ BEJIMYMHBI ONIPEAEIIUTE COOTBETCTBYIOLINI XapaKTep N3MEHEHHUS:

1) yBenuuutcs

2) yMEHBILIUTCS

3) HEe U3MEHUTCS
3anumuTe B Tabnuily BbIOpaHHbIE LUGPHI UId Kaxaol ¢uznueckoil BenuuuHbl. L{udper B
OTBETE MOTYT IMOBTOPATHCH.

Yacrora Cxkopocts
KoJiebaHui pacnpocTpaHeHus

VYcTaHoBUTE COOTBETCTBUE MCXKIY OINpPECACICHUCM (bHSquCKOfI BCJIIMYHMHBI M Ha3BaHHEM
BCJIIMYMHBI, K KOTOPOMY OHO OTHOCHUTCH.

K kaxmoii mo3uimm nepBoro cTojdna moadepuTe COOTBETCTBYIONIYIO IMO3HUIMI0 K3 BTOPOTO
CTOJIOIA W 3aMHIINTE B TAOJUITY BEIOpAHHBIE IIU(PHI 10T COOTBETCTBYIOITUMHU OYKBAMH.

OINPEAEJIEHUE BEJIMYNHBI HA3BAHUE BEJIMUMHBbI
A) IlpousBenenrne MOy/sl BEKTOpa MarHUTHOM 1) MarauTHasi MPOHUIIAEMOCTD
WHYKIWHY, TUIONIa/IM IOBEPXHOCTU KOHTYpa, KOCHHYCA Cpelibl
yIJjia MEXIy BEKTOPOM MAarHUTHON MHIYKIUHA U 2) MaruuTHbIN TIOTOK
HOPMAJIbIO K MIOBEPXHOCTH KOHTYpa. 3) Cua Jlopenia
b) IlpousBenenne Motyss 3apsiia, CKOPOCTH €T0 4) Cuna Amnepa

JBKECHUSI, MOJTYJISl BEKTOpAa MarHUTHOW MHIYKIIUH,
CHUHYCA yIJia MeXAy BEKTOPOM CKOPOCTH U BEKTOPOM
MarHUTHOW MHIYKIHH.

OrtBer: A| b

B pesynbpTaTe HEKOTOPOTO YKCIa 0-pacmaioB ¥ HEKOTOPOTO YMCIIa AIEKTPOHHBIX -pacmaaoB
A A-12 v o
u3 saapa , X mosydaercs sapo 5 ;Y . Uemy paBHO 4yMcio o M 3 — pacnajioB B 3TO saepHOH
peakuuu?

Komanuectso KonnuectBo
0 — pacnajioB B — pacnamoB

B onank omeemoe Ne 1 nepenecume moJjibKO uucia, He pa3zoenias ux
npooenom uau opy2um 3HaAKOM.




B oOpasie, conepkamemM N aToMOB HEKOTOPOTO PaIMOAKTHBHOTO IIperapaTa, 4depes
5700 ner ocraércs 0,125N aromoB. KakoB mnepmon mnodypacmaga siiep aTOMOB

npemnapara?

OTtBerT: JIET.

[Ipu nmepexoze snekTpoHa B arome ¢ (N + 1)-ro sHepreTH4eckoro ypoBHs Ha N-i
SHEPTEeTUYECKUH YpOBEHb HcITycKaeTcst poToH. Kak u3MeHsATCs pH yBeIMYeHUH N Ha

€IMHHULLY cleayIoue GU3nYecKre BEIMYMHBI: SHEPT U UCITyCKaeMOoro (OTOHA, JUIMHA BOJIHbI
ucnyckaemoro ¢gortona?

K kax10# no3uuy nNepBoro crodna nog0epure COOTBETCTBYIOIIYIO MTO3UIIUI0 U3 BTOPOTO
CTOJIOA U 3alUIINTE B TAOIUILy BbIOpaHHBIE LU (PBI 1101 COOTBETCTBYIOIUMU OYKBAMH.

OU3NYECKASA BEJIMYNHA N3MEHEHUWE BEJIMUMHBI
A) sHeprus ucmyckaemoro GoToHa 1) yBenmuuutes
b) nyivHa BoJsiHBI HenyckaeMoro (oToHa 2) yMEHBILIUTCS

3) HEe U3MEHUTCS

3anummTe pe3yiabTaT HM3MEPEHHs] TOKA, YYHTHIBAs, YTO TOTPEIIHOCTh paBHA IIEHE
nenenus. LleHbl neneHns amnepMerpa yka3zaHbl B amriepax. B oTBeTe 3anuimmTe 3HaueHUE
Y TIOTPEITHOCTH CIIMTHO O€3 mpobera.
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OtBeT: ( ) A.

B onank omeemos Ne 1 nepenecume monavKo Hucla, He pa3zoensnn ux
npoodeNom unu Opy2um 3HaKoM.




Heo0x01uM0 3KCIEpUMEHTANIBHO U3yYUTh 3aBUCHMOCTD EMKOCTH IUIOCKOTO KOHJEHCATOpa OT
paccTOsIHUS MEXJy ero IulacTUHamMu. Ha Bcex mNpeacTaBieHHBIX HUXKE PHUCYHKaX S —
IUIONAlb TUIACTUHBI KOHZEHcaropa, d — paccTosiHMe Mexay IuiactTuHamu. Kakue aBe
YCTQHOBKHU CIIEAYET UCIIOIb30BaTh AJIS IPOBEJCHUS TAKOIO UCCIIEN0BaHUA?
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B oTBeT 3anummTe HOMepa BEIOPAHHBIX MPEIMETOB.
OrtBeT:

PaccmoTtpuTe cxemy cTpoeHus cnupaibHOM ["amakTuku (BUIBI IIAIIMS U ¢ pedpa).
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BriGepute yTBepKIeHHS, KOTOPbIE COOTBETCTBYIOT 3JIeMEHTaM, 0003HaueHHbIM Ludpamu 1-
5.

1) udpa 1 — sapo I'anakTuky.

2) Mudpa 2 — ckoruieHus OenbIX KapJuKoB Ha Kparo ["amakTuku.

3) Lludpa 3 — mapoBble CKOILICHUS.

4) Hudpa 4 — nonoxxenue cozpe3us Tenew B CIUPaIbHOM PyKaBe.
5) Ludpa 5 — 100 000 cBeTOBBIX JET.

OrtseT: |




Yacts 2

Omeemom K 3a0anuam 25-26 aenaemca yucno. 3anuwiume 3mo 4ucio 6 noie Omeema é nmeKcne
paoomwvl, a 3amem nepenecume 6 b/JIAHK OTBETOB Ne 1 cnpasa om Homepa
coomeemcmeyuiezo 3a0anusi, HayuHas ¢ nepeou kiemouku. Kaowowiii cumeon nuwiume 6
OMOEeNbHOU Klemouke 6 COOMEEMmCmeEUU ¢ NpueeoéHHvlmu 6 Oaanke oopazyamu. Eounuyvt
u3MepeHus uuuecKux 6eUYUH NUCAMb He HYHCHO.

Kycox nbna omyctunu B Tepmoc ¢ Bojaoil. Hawanbhas temneparypa spaa 0 °C, HavdaibHas
temrieparypa Boabl 15 °C. Termmo€mMKoCcThI0 TepMoca MOXHO TpeHeOpeus. [Ipu mepexonme k
TEIUIOBOMY PaBHOBECHIO 4acTh Jibaa Maccoil 210 r pacrasna. Uemy paBHa MCXOJHAsh macca
BOJIbI B TEpMOCE?

OTtBerT: KT.

[Ipu moxakirOUeHUH pe3ucTopa ¢ HEM3BECTHBIM COMPOTUBIIEHHEM K MCTOUYHUKY Toka ¢ D/[C
10 B u BHyTpeHHUM conpoTuBieHreM | OM HampspkeHUe Ha BBIXOJIC HCTOYHHKA TOKA PaBHO
8 B. Uemy paBHa cuiia ToKa B TSTH?

OTtBerT: A

He 3a0y0bvme nepenecmu ece omeemul 6 O1anK omeemos Ne 1 6 coomeemcmeuu ¢ uncmpykyueil
N0 8bINOJIHEHUIO PAOON bl

Jlna 3anucu omeemos na 3aoanusn 27-32 ucnonvzyiime bJIAHK OTBETOB M 2. 3anuwiume
cHauana Homep 3a0anusn (27, 28 u m. 0.), a 3amem peuienHue coomeemcmaeyrouieil 3a0a4u.
Omeembul 3anucwigaiime 4émKo u pazoopuuso.

27 | B BepTUKaIBbHOM HUJIUHJPE C IIAJKUMH CTEHKAMU T10]] MACCHBHBIM METAJTUYCCKHM
MOPIITHEM HAXOJIUTCS UAeaIbHbIN Ta3. B mepBoHauaIbHOM COCTOSHUM | TIOPIICHD ONMPACTCS
Ha XECTKKE BBICTYIIBI HA BHYTPEHHEH CTOPOHE CTCHOK HUIUHpa (puc. 1), a ra3 3aHuMaet
00BEM Vo 1 HAXOAUTCS 10T AaBJICHUEM Po, PABHBIM BHEIIHEMY atMochepHoMy. Ero
TEeMIIepaTypa B 3TOM COCTOSIHUHM paBHA To. ['a3 MeUIEHHO HArpeBaroT, U OH ITEPEXOIUT U3
cocTosiHUsA 1 B COCTOSIHUE 2, B KOTOPOM JaBJICHHE ra3a paBHO 2o, a ero 00béM paBeH 2Vo
(puc. 2). KomnuecTBo BeliecTBa ra3a npu 3ToM He MeHsercs. [Toctpoiite rpaduk
3aBHCUMOCTH 00BbEMA ra3a OT €ro TeMIIepaTypbl PU MEPEeXoe U3 COCTOSIHUS | B COCTOSHUE 2.
OTBeT NOACHUTE, YKa3aB, KAaKUE SIBJICHHS U 3aKOHOMEPHOCTH BbI ncnons3oBamu st
00BACHEHHS.
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Ilonnoe npagunvnoe peurenue Kax)xcoou u3 3aoau 28—32 00712cHO cooepircamb 3aKOHbL U hopmysl,
npumenenue KOMOPLIX HE0OX00UMO U OOCHAMOUHO 0N peuwleHus 3a0auu, a makKxyce
MamemamuyecKkue npeodpazoeanus, pacuémol ¢ YUCIAEHHbIM OMEEMOM U HPU HEOOX00uMocmu
PUCYHOK, NOACHAIOWUIL Peuienue.

K monBuxHOM BepTUKAIBHON CTEHKE MPUIOKUIU rpy3 Maccoit 10 kr. Koaddunuent tpenus

32

MEX]ly Tpy30M U cTeHKoi paBeH 0,4. C KaKuM MUHUMAJIbHBIM YCKOPEHHEM HAJIO TEPEIBUTATh
CTEHKY, YTOOBI TPy3 HE COCKOJIb3HYII BHU3?

Ha rnaakoil ropu3oHTaJIBHOW INIOCKOCTH HAXOIATCSA JBE OJUMHAKOBBIE HICAIBHO YIPYTHE
riaaakue maiopl. OHa W3 HUX ABMIKETCS CO CKOPOCTBIO PaBHOM IO MOIY/II0 2 M/C, a Apyras
MTOKOUTCS BOJIM3M NPSIMOM JIMHUU, IPOBEAEHHON yepe3 LIEHTP NEepBOM 1IaiiObl B HAIPaBJIEHUU
e€ ckopoctu. IllaiiObl cTamkuBarOTCs, M TIOCIE€ COYIApeHHsl BTOpas, IEpPBOHAYAIBLHO
MOKOMBIIIASACS Iaiida OTCKakuBaeT moj yriaom o = 45° x »stod mmHuu. Haigure
CKOPOCTh TEpPBOM MIAHOBI MOCIIE CTOJIKHOBEHUSI.

B xomuare mmomanpio 30 M2, mpu Temmepatype 25 °C OTHOCHTENbHAs BIAKHOCTH
Bo3ayxa 20% (maBneHue HachmeHHBIX mapoB 3160 Ila), BKIFOYAOT YBIQXKHUTENHh BO3/IyXa,
KOTOPBIM yBIAXHSET co cKOpocThio 0,36 11/4, cmycTst 3 4 OTHOCHUTEIbHAS BJIAXXKHOCTh BO3/1yXa
paBusiercst 60%. HailTu BbICOTY KOMHATBI.

I[To rmagkoil  TOPM3OHTAJILHOW  HANpaBJAIOMIEd  IMHOU 2| ckomb3uT  OyCHMHKa €
MOJIOKUTETBHEIM  3apsiioM Q>0 u maccoii m. Ha KoHIax HampaBISIIONICH HAXOIATCS
rmoJiokuTeabHbIe  3apsaasl >0 (cM. pucyHOK). bBbycmHKa coBepimaeT Mallble KoOJICOaHUs
OTHOCHTEJILHO TIOJIOKEHUST PAaBHOBECHS, TIEPHOI KOTOPBIX paBeH 7. Uemy OyzaeT paBeH mepHo/I
KoJieOaHU OYCUHKH, €CITU €€ 3aps]l yBEINYUTh B 2 pa3a’?
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HcToYHMK B MOHOXPOMATHYECKOM IyYKe HapalIeIbHBIX JIydel 3a Bpems
At=8-10"c uznyaaer N=5-10* dotonoB. Jlyun mamaror mo HopManu Ha Tutomaaky S=0,7
cv?u  cosmaror  gamienue P=1,5-10° Ila. [Ipu »tom 40% doToHOB  OTpaxkaercs,

a 60% nornomaerca. Onpenenure JJIMHY BOJTHBI U3ITY4YEHUS.
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