Bapuant Ne2023322

KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2023 roay nmpoOoHOro 3x3aMeHa
no PU3BUKE

HNHCcTpyKUMS M0 BHITOJTHEHUIO Pad0THI
Jliss  BBINOJHEHMs 9K3aMEHAI[MOHHOW paboThl 1o  (U3MKEe OTBOOUTCS 3  daca
55 munyt (235 MunyT). PaboTa cOCTOUT M3 IBYX YacTe, BKItoyaromux B cedst 30 3amaHui.

B zamannax 1-3, 7-9, 12—14 u 18 oTBETOM SABIIAETCS LIEJIOE€ YUCIIO WM KOHEYHAS
necaTudHas ApoOb. OTBET 3alMIIKUTE B TI0JI€ OTBETA B TEKCTE pabOTHI, a 3aTEM MEPEHECHUTE TI0
npuBeIEHHOMY HIDKE 00pasiy B O1ank orBera Ne 1. EnuHUIBI n3MepeHus: PU3NISCKUX BETUIHH
nUcaTh HE HYXKHO.

Orser: "‘2,5 M/ 3 - 2 ! 5

OtBeroMm K 3amanusm 4-6, 10, 11, 15-17, 19, 20, 21 u 23 gBageTcsa MOCIEA0BATENLHOCTD
¢ p. OTBET 3aMUIIUTE B MTOJIE OTBETA B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE TI0 TPUBEIEHHOMY

HIKe 00pasiry 6e3 mpo0eIioB, 3amsiThiX U JPYTUX JOMOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBeT: 4 1 7 LI I

OTBETOM K 3a4aHUI0 22 ABIAIOTCA ABa yrcia. OTBET 3alUIINTE B IIOJIE OTBETA B TEKCTE
paboThl, a 3aTeM MEepeHEeCHUTe MO MPUBEAECHHOMY HUXKE 00pasily, He pa3essis Yucia mpooesom, B
Oma"k oTBeTOB No 1.

OTBeT:(1,4 + 0,2 )H 22 I I/ LIO I/ 2

Otger k 3aganusam 24 — 30 BkIo4yaeT B cedst MoApoOHOE OMHUCaHue BCETO X0/1a
BBITNIOJHEHUS 3a/1aHus. B Gianke otBeToB Ne 2 ykakute HOMeEp 3aJjaHus
Y 3alMILINATE €ro IOJIHOE PELICHUE.

IIpu BeIUKCIEHUAX pa3pelaeTcs UCIOIb30BaTh HEMPOIPAMMUPYEMBIN KaJIbKYJISATOP.

Bcee Onanku EI'D 3anonHsAt0TCS SpKUMHU Y€pHBIMU YepHUIaMHU. JlomyckaeTcs
WCITOJIb30BAaHUE I'eJIEBON MIIN KAWJIIIPHOU PYUYKH.

IIpu BBINOIHEHNUHU 3aJaHUM MOYKHO I10JIb30BAThCS] YEPHOBUKOM.

3anucu B YepHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPHTEJIbHbIX MATEPHAJIOB
He YYUTBHIBAKOTCS NPH OLCHUBAHUM Pa0OTHI.

bamuel, monyyenHele Bamu 3a BbINOJSIHEHHBIE 3ajaHusi, cymmupyrorcs. [locrapaiitech
BBITOJIHUTH KaK MO>KHO OOJIbIIIe 331aHUi M HaOpaTh HauOoJIbIIee KOJTUIECTBO OALIOB.

[Tocne 3aBepiieHus pabOTHI TPOBEPHTE, YTOOBI OTBET HA KAXKIO0E 3aJaHNe B OJaHKaX
orBeToB Ne 1 1 No 2 ObL 3amucaH moJ| MpaBUILHBIM HOMEPOM.
Kenaem ycnexa!




Hwxe npuBeieHbI CIIpaBOYHbIE JaHHBIE, KOTOPbIE MOTYT MOHA100UThCs Bam mpu
BBITIOJTHCHUH Pa0OTHI.

JdecaTHYHBIE IPUCTABKHA

MOCTOSIHHAsE ABOTaIpO

nocrostaaadg [lnanka

rpaBUTAIMOHHAS] TOCTOSIHHAS
YHUBEpCaJIbHas Ta30Basi IOCTOSIHHAS
noctossHHag bonbiimana

CKOPOCTB CBCTA B BAKYyyMC

MOJZYJIb 3apsi/ia AEKTPOHA
(371eMEeHTapHBIN 3JEKTPUUECKUI 3apsi)

K03(PUIUEHT TIPOMOPIMOHATLHOCTH B 3aKkoHe Kynoma K=

Haumeno- | OGo3nauenue | Muoxutens | Haumeno- | OOGo3nadenue | MHOXUTEID

BaHMC BaHMC
rura r 10° CaHTH C 107
Mera M 10° MUJLIA M 10°°
KHJIO K 10° MHUKpPO MK 10°
T'eKTO r 10 HaHO H 10°°
e I 107t [TUKO i 10712

Koncmanmur

YHCIIO T n =314

YCKOpPEHHE CBOOOHOTO MaJIeHUs Ha 3eMJie g =10 m/c?

G =6,7-10 " H-m*/kr*
R = 8,31 JIx/(moinb-K)
k =1,38-10*° /K
N, = 6-10% moms *

c=310% m/c
L. 9-10° H-M¥/Kn?
47[80
e=16-10PKn

h=6,6-10"* Ix-c

Coomnowenue medxcoy pasnudyHoIMu eOUHUUAMU

Temnepatypa
aTOMHas €JMHULIA MACCBI

1 aToMHast eIMHUIIA MacChl DKBUBAJIEHTHA

1 3JIEKTpOHBOJBT

1 actpoHOMUYECKasi €TUHUIIA

1 cBeTOBOM TOJ
1 mapcex

0K=-273°C

1a.em =1,6610"7" kr
931,5 MaB
15B=1,6:10" Jix

1 a.e. ~ 150 000 000 xm
1 cB. TOI ~ 9,46'1015 M
I ik =3,26 cB. TOAa

Macca wacmuuy
AIIEKTPOHA

IIPOTOHA
HEUTpPOHA

9,1-10kr~ 5510 a.e.m.
1,673-10 %" kr ~ 1,007 a.e.m.
1,675-10 % kr ~ 1,008 a.e.m.

Acmpouomuuecxue 6e/1UYUHDbl

cpenHuil paanyc 3emMiau
panuyc ConHia

temneparypa nosepxsoctu CosHua

Re =6370 kM
R, =6,96-10° m
T=6000 K




Ilnomnocme MOACOJIHEYHOTO Maciia 900 kr/m°
BOJIbI 1000 xr/m® ATFOMUHUSA 2700 kr/m°
npeBecuHs! (cocHa) 400 kr/m° Kesesa 7800 kr/m°
KEpOCHHA 800 kr/m° PTyTH 13 600 kr/m°
Yoenvnaa mennoémkocmo

BOJIBI 4,2-10% JIx/(xr-K) AITFOMHHUS 900 Tx/(xr-K)
Jba 2,1-10° Jix/(xr-K) MenH 380 Ix/(xr-K)
xKenesa 460 Jx/(xr-K) qyryHa 500 ITx/(xr-K)
CBHHIIA 130  JIx/(xr-K)

Yoenvnaa mennoma

napooOpa3oBaHus BOAbI 2,3-10° Jlx/xr

IJ1aBJICHUS CBHUHIIA
ITIaBJICHUA JIbJA

2,5-10* Jx/kr
3,3-10° JIk/kr

HOpMaJleble ycaoeus:

nasierne — 10° [Ta, Temmeparypa — 0 °C

Monapuasa macCca
asora 28.10°% Kkr/moib

40-10° kr/mMoub

aprosa

BOJIOpOJIA 2.107° kr/mons
BO3yXa 29.10° kr/moJb
BOJEI 18102 kr/mouns

TeIust
KHACIOpoaa

JUTHS

HEOHa
YIJIEKUCIIOTO Ta3a

4107 kr/monb
32.10° kr/mMoib
6-10° KI/MOJb
20-10° xr/mMonsb
44.10°° xr/moib
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Yacts 1

Omeemamu x 3adanuam 1-23 asenaomca wucio unu nociedoéamenbHoOCmMs
yupp. Omeem 3anuwume 6 nore omeema 6 mexcme pabomul, a 3amem
nepenecume 6 BIAHK OTBETOB M 1 cnpaéa om HOMmepa COOMeEemcmeyiouezo
3adanusn, HawuHas ¢ nepéot Kaemourxu. Kaxacdovuli cumeon nuuume
6 omdenvHOl Klemowke 6 coomeéemcmeuu ¢ npueedénHvimu 6 Oraunxe

o6pasyamu. EQunuybl uzmepenus PuauiecKkux 6eLUUUH nucamd He HYHCHO.

ABTOMOOW/IL ABMIKeTCS IO mpsmoit yiuie. Ha rpaduke mpeacraBieHa 3aBUCHMOCTB €ro

g

H

CKOPOCTH OT BPEMEHH.
Uy, M/C
20

10

0 10 20 38 40b¢C

OmpezesnuTe IPOEKIUIO YCKOPEHUA aBTOMOOWIISA @, B UHTepBaJje BpeMeH! OT 20 ¢ mo 30 c.

Orser: Mm/c2.

IogBemnteHHAas K IOTOJKY HIPY’KHUHA IO AeHCTBUEM CHJIBI 5 H ymauannace Ha 10 cm.

YeMy paBHO yAJMHEHWE 9TOM IPYKUHBI HOJ JefCTBHEM CHJIbI 8 H?

OrBerT: CM.

IIpu yopyroit gepopmanuy 3 CM CTalbHaf NPYXKHHA KMMeeT MOTEHIHATbHYIO SHEPrulo
1,8 I)x. Kaxoii cTaHeT NOTeHIMaJbHAsA YHEPrus ITOH NPYKUHbI NPU YMEHbIIEHHU

neopmamuu Ha 1 cM?

Orser: Jox.

Bpycoxk wmaccoit 0,5 Kr moKouTcsa Ha 1I1epoX0BaToi F,H

ropu30oHTaIbHOH MIockoctu. Ha Hero HauMHAIOT AEHCTBOBATDH 3

TOPMBOHTANbHON cuioit F, MOAYJTb KOTOPOHX H3MEHSeTCH

¢ TeyeHMEeM BpeMeHHM TaK, KaK II0KasaHO Ha PpHCYHKe. 2

KooadurmenT Tperusa 6pycka o miaockocTbs paseH 0,2. 1

Bri6epure u3 IPEAJIOMKEHHOTO IIepeYHs BCe  BepHBIE

yTBEep:KIeHUS, KOTOpBIE  COOTBETCTBYIOT  pe3yJbTaTaM -
01 38 5 tc

IIPOBENEHHOTO ONBITA.

1) B npomesxxyTrke ot 0 ¢ no 1 ¢ GpyCcOK IIOKOMJICH. :

2) B momeHT BpeMeHnu 1,5 ¢ cuia TpeHus, AelicTBymomas Ha GpycoK, paBHA 1,5 H.
3) KuneTudeckas oHeprus OpyCcKa B MOMEHT BpeMeHHM 1 ¢ paBHa 0.

4) B MOMeHT BpeMeHH 5 C yCKOpeHHe OpyCKa DaBHO 2 M/c2.

5) B npoMesxxyTke oT 2 ¢ 0 4 ¢ UMIyJbC OpPyCKa yBeIMYMJICA HA 1 kr-m/c.

OrserT: .

© 2023. 000 «UzaarenscrBo «HanuoHanbsHOe 06pasoBaHue»

Konﬂposa}me, pacupocTpaHeHrne U HCIIOJIb30BAHHE B KOMMEPUYECKHNX Iendax 6e3 IMUCBMEHHOr0 paspelueHus npaBooﬁna,z(aTenﬁ He JOoIIyCKaeTcH
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TUNOBbLIE 3K3AMEHALIMOHHBLIE BAPUAHTbI

(5]

Ha moBepxHOCTM BOZBI IIaBaeT GPYCOK M3 ApeBecHHBI IIOTHocThIo 500 kr/m3. Bpycok
3aMeHMJM Ha [pyro# Opycok TO# JiXe MacChl M C TOH iXe ILIOIIagbl0O OCHOBAHUSA,
HO M3 JpeBecHHBI ILIOTHOCTRIO 700 kr/m3. Kaxk mpu 3TOM H3MeHMJIMCh INIyOuHA
morpyskeHus Opycka U AelicTBylomiad Ha Hero cuia Apxumena?

Odna xamnoil BeJMUYMHBl OIPEAeINTe COOTBETCTBYIOIIMM XapaxkTep MU3MeHeHU:

1) yBenuumiach
2) ymeHBIINIACH
3) He U3MEHUJIACH

danumure B Tab6auLy BhIOpaHHBIE IUMPHI AJA KaXA0oH ¢usmyeckoit BeanuuHbl. I{udpsl
B OTBeTe€ MOTYy IIOBTOPATHLCH.

T'nybuna norpysxeHns Opycka | Cuna Apxumena

Ha pucyske nokasad rpadpuix 3aBHUCHMOCTH KOODAMHATHI X TeJia, X
OBHKYIIerocsa Boosb ocu Ox, or BpeMenu ¢t (nmapaboaa). I'padpuru

A un B npezacraBasiorT co6oif 3aBUCHUMOCTH (PU3UUYECKUX BEJIUUMNH,
XapaKTepu3yIoIINX ABUKEHHE 3TOTO Teja, OT BpeMeHH t.

YcTaHOBUTE COOTBETCTBHE MEXAY rpadpuKaMum X (PUSHYECKUMU
BeJIMYMHAMM, 3aBHUCHUMOCTH KOTOPBLIX OT BPEMEHM dTU IpaduKu 0
MOT'YT IIPEACTABJIATE.

~F - —

K xamoit mosuiuy mepBoro croJbua noA0epruTe COOTBETCTBYIOLIYIO ITO3KUIINIO U3 BTOPOTO
crosibIa ¥ 3anuinuTe B Tabuuily BeIOpPaHHBIE HU(PHI IIOZ COOTBETCTBYIOIIUMU OyKBaMU.

IT'PA®UKU PUBNYECKHUE BEJINYMHBI

A) 1) mozysp uMIyJIbCa TeJa
2) mpoexIusa IepeMeIleHns Tesa Ha ock Ox
3) KmHeTHYeCKas 9HEPTUA Teja
4) mpoeKIua yCKOpeHusd TeJa Ha ochk Ox

0 't t
B)

o 1, 7
OtBet: |A| B

Temneparypa aprona ymeusbinuiaack ¢ 227 °C go —23 °C. Bo CK0JIbKO pa3 yMeHBIINJIACH
cpenHsAA KWHETHYECKas YHEPrus TEIJIOBOrO ABUIKEHUS ero MOJIEKYJI?

OTBeT: B pas(a).

© 2023. 000 «UsparenbcTso «HaumonanbHoe o6pasoBaHUe»
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L9 ]

Ha ckoJbKO IpajycoB Harpeercs MenHas perainb maccoir 100 r, ecam el COOOIIUTH
KOJIMYeCTBO TeIIOThI, paBHoe 760 IIx?

OTser: Ha °C.

Ha pucyHKe moxasaH rpaQuk M3MEHEHUS COCTOSHHA  p 105 Ila

TOCTOAHHON MAacChl OJHOATOMHOI'O KAeaJIbHOI'O rasa. 3

B sToM mpomecce ra3 OTAaJ KOJHUUECTBO TEILIOTHI, 1
paBuoe 3,6 kJlxk. Hackoapko B pesyibTaTe 3TOr'O 2

YMEeHBIINJIACh €r0 BHYTPEHHAA dHeprusa? 1 -

OrBer: Ha kK. 0 300 600 T.K
Ha pV-guarpaMme mokasaHbl Ba IIpoliecca, IPOBENEHHBIE C ONHUM p

¥ TeM ’Ke IOCTOSHHBIM KOJIHMYECTBOM Ia3000pa3HOI0 HEeOHA. 2

W3 npuBeJéHHOrO HIMKe CIHCKa BbIOepuTe BCe BepHEBIE

YTBepKIeHUsS, XapaKTepuaylolliue MPOIecChl Ha rpaduke. 1

1) B mpomecce 2 abcosioTHasi TeMIepaTypa HeOHa H300apHO 0 %

yMeHbBIINJIACch B 2 pasa.
2) B mpomecce 1 mMIOTHOCTH HEOHA yMeHBIIHMJIAch B 5 pas.
3) B mpomuecce 1 HeoH M306apHO yBEJIMYMJ CBOH 06BEM B 4 pasa.
4) B mpomecce 2 KOHIEHTpanus MOJIEKYJ HEOHA yBeJMUMJIach B 2 pasa.
5) PaGora, coBepIIéHHAsa HeOHOM B mporecce 1, paBHa paGoTe B mpouecce 2.

Orser: .

B Hersy6oxoM cocyze HaGIIOAA0T YCTAHOBUBIIMIICA IIPOLECC KUMEHUA BOJBI, IPH 3TOM
CO IHA CcOCyZa K IIOBEepXHOCTM IIOAHUMAETCS Tas3oBBIi Ny3plpéK. Kak usMeHsaerca
IpU NOAbéMEe BHYTPEHHSII dHEPIrus BOAAHOIO Iapa B NYy3BIPDbKE U €ro Temneparypa?

,I[JIH KaJKIIOfI BeJIMYUHBI OIIpeaeJinuTe COOTBeTCTBYIOH_H/Iﬁ XapaxKTep M3MEHEeHUs:

1) yBenuuuBaeTcsa
2) ymeHsblIaeTca
3) He m3MeHsETCA

Banumure B Ta6auIy BhIGpaHHBIE MUMPHI AN Kamaoi gusndeckoil BeamuuHbl. [ludpsl
B OTBETE MOTYT IIOBTOPATHCH.

BuayTpennsasa sHeprusa TemmepaTypa BOLSHOI'O IIapa
BOJSIHOTO Iapa B NIy3BIPbKE

Ilo NpOBOAHMKY TEYET IIOCTOSHHBIM 9JEKTPUYECKHH TOK. q, Kn
BenuuuHa 3apana, MPOXOJSAINEro Yepe3 IIPOBOJHHUK, BO3PacTaeT 6
C TeueHMEM BpeMeHH corjacHo rpadury. Omnpezennre CHUIY 4
TOKa B IIPOBOJHHKE. 2
OTBer: A, 0 0,511,5 t,c

© 2023. 000 «HUzparensctBo «HarnuoHansHoe 06pa3oBaHMe»

Konuponaﬂue, pacrpocTpaHeHHe U MCIOJIb30BaHUEe B KOMMEPYECKHX LEeJNAX 6e3 NMUCHbMEHHOI'0 pa3pelleHus npanooﬁnana'renﬂ He JOITyCKaeTcCsd



204

TUMOBBLIE 3K3AMEHALUMOHHBLIE BAPUAHTDI

Ha miaBkoMm mpenoxpaHuTese ceTu Hampsoxenmem 380 B ykasamo: «10 A». Kaxosa
MaKCHUMaJIbHaA CyMMapHasg MOIIHOCTh 9JEKTPUUYECKUX IMPHUOGOPOB, KOTOpPHIE MOXKHO
ONHOBPEMEHHO BKJIIOUUTH B 9TY CETh, UTOOBLI IpPEJAOXPAHHTE/]b He pacILIaBUICA?

OrBer: . Br.

KonebaTenbHBI KOHTYP COCTOMT M3 KOHAeHcaTopa €MKocTbio C M KarTyIIKu
UHAYKTUBHOCTHIO L. Bo CKOJIBKO pas  yBEJWYUTCA  I[epuoj], COOCTBEHHBIX
9JIEKTPOMArHUTHBIX KoJebaHWii B KOHTYpe, €CJAM €ero WHAYKTUBHOCTH YBEJIWUYUTH
B 10 pa3, a éMKOCTh YMeHLIIUTHL B 2,5 pasa?

OrseT: B pas(a).

IIo rJIagKuM HapaJIJIeJILHI)IM’ T'OPHU30OHTAJIBHBIM IIPOBOAAIIIMM pPeJIbcaM, 3aMKHYTBIM
Ha JIaMIIOYKY HaKaJIMBaHUA, IepeMeliarT JETKUl TOHKUH IIPOBOAHHUK, IIPDHUKJIaJAbIBasd

K HeMy ropMs3oHTaJbHyI0 cuiay F. KoHTyp HaxomuTcsas B OZHODOAHOM MATrHUTHOM IOJIE
¢ uHAyKnuei B (cm. puc. a). Ilpm [gBMiKeHMHM @IPOBOAHMKA ILIOMIALb KOHTypa
M3MeHdAeTCA TaK, KaK yKasaHO Ha puc. 0.

S, m?
0,84

0,6

0,4 -

0,2+

1

1

|

1

i ]

— 1

X L

0 10 20 30 40 t,c
Puc. a Puc. 6

-~
F

e - —————
e — -

BribepuTe Bce BepHBIE YTBEDMKIEHHUSA, COOTBETCTBYIOIINE IIPUBEACHHLIM JIaHHBIM
¥ OIMCAHUIO ONIBITA.

1) BayKOuOHHBIH TOK TEYET B KOHTYype BCEé BpeMd B OJHOM HAIIpaBJEeHHH.

2) B unrtepBane Bpemenu ot 30 ¢ m1o 40 ¢ yepes JAMIIOUKY TeUET TOK. .

3) IlockoabKy pesbChl IIafIKKE, DM PABHOMEPHOM [BHKEHMH NpoBojHHKa F = 0.

4) MakcumansHaa JC HaBoAMTCA B KOHTYpe B umHTepBaje BpemeHu ot 20 c¢ mo 30 c.

5) Cuna, mpukJagbiBaeMasi K IIPOBOJHUKY JIJs ero IepeMelieHus, B nepseie 10 ¢
MaKCHUMaJIbHAa.

OrBer: .

© 2023. 000 «HMsparensctBo «HanmonansHoe oGpasoBanue»
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IIpoTOHEI B OJHOPOJAHOM MATHHTHOM IIOJIe MeXKAYy IIOJI0CaMHU MAarHuTa [JBUIKYTCH
IO OKPY’KHOCTAM pazuycoM R mop gpeiictBuem cuibl Jlopenna. Ilocie sameHbI Marsura
IO OKPY’KHOCTAM C TeM JKe PajuycoM MeXKAy IOJIOCAMU CTAJH ABUIAThCS O-YaCTHUILBI,
obyafaone TAKOH ’Ke KMHEeTHMYeCKOW sHeprueil, Kak U IPOTOHBI. Kak uM3MeHMIUCH
WHAYKIMS MATHUTHOTO TIIOJsI ¥ CKOPOCTh [JBM)KEHHMsS O-4aCTHIL II0 CPaBHEHHIO
CO CKOPOCTBLIO IIPOTOHOB?

Ilna KaskIol BEeJMYWHBI ONPEeJIUTe COOTBETCTBYIOIIMHA XapaKTep M3MEHEHH:

1) yBeamumiaach
2) yMeHBIINJIACH
3) He W3MeHMJACh

BanummuTe B Ta6IUIy BhHIOpaHHBIe OUMPHI AJIs KaKIoi ¢usndyeckoii BeauuuHbl. [ludpsr
B OTBE€TE MOTYT IIOBTOPSATHCS.

NupgyKnusa MarHuTHOTO MOJISA CKOpOCTH O-4aCTHUIL

WUccnenyercsa  sjeKTpudyecKasa  Lellb, coOpaHHass 1O  CXeMe, R

o 1
IpeAcTaBJIeHHOU HA PHUCYHKE. —

.. K
Onpenenante GOPMYJbl, KOTOPble MOXXHO MCIOJIL30BaTh [IJIA PAaCUETOB — —¢
(DUBMUECKNX BeJMYMH, XapaKTEePU3YIOIUX NPOTeKaHWe TOKa B 3TOH qy—-:-——o
menu. IlapamMerpbl 2JIeMEHTOB LN yYKas3aHbl Ha PHUCYHKe. R,
. ér

K xakmoll mosumum IIEpBOrO CTOJOIIAa HOAOEepUTe COOTBETCTBYIOIIYIO i jll
MO3UIIMI0O M3 BTOPOro CTOJOIA M 3aluIlnTe B TaGJuIly BhIOpaHHBIE |

mudpHl 0 COOTBETCTBYIOMIMMU OyKBaMMu.

OPUSNYECKVE BEJIMYMNHBI DPOPMYJIbI
A) cuna ToKa uepes pesucrop R, 1) r
Ipyu pasoMKHyTOM KJooue K 2) r+R +R,
B) moJsiHoe COIpOTHUBJIEHUWE IEeIU ;
OpH 3aMKHYTOM Kiode K 3) ¢Ry
r(R, + Ry) + RiR,
éR,

4) r(R, + Ry) + RiR,

Orser: |A| B

B CBUHIIOBYIO KAamCyjdy IIOMECTHIM PaJuOaKTUBHBLIN HOA 1?%1. CKOJIBKO HPOIEHTOB
OT HMCXOIHO OOJBIIOI0 YMCJa ANep 9TOr0 M30TOoma ioja OCTaHeTCs B Kalicyjie depes
24 mua? Ilepwon monypacmana iioga 8 qHeEH.

Orser: %.

© 2023. 000 «HsparenscrBo «HarunonanpHOe o6pa3oBaHue»
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YcTaHOBUTE COOTBETCTBHE MexXay BHUAaAMU pagvMOaKTHBHOI'O paclnajza W ypaBHEHUAMU,
OIIUCBHIBAIOIIIMMHK 3TOT IIPOIIECC.

K raxpoii mosunuu nepBoro croybia mog6epuTe COOTBETCTBYIONIYIO IIO3UIIMIO U3 BTOPOTO
cTon0Ia M 3aluIIuTe B TAOIHIy BHIGPaHHBIE HUGPHI IOJ COOTBETCTBYIOIMMH OYKBaMH.

BHJIbI PACIIATIA YPABHEHUS

A) sreKTpPoHHBIN GeTa-pacmaf 1)

1§N - 1§C + (l)é +V,
B) anxpda-pacnag

2) 5C > UN+ Je+,
3) 239Pu — 25U + jHe

4) "IN+ 3He » 10+ 1H

OrsBet: |A|B

BriGepuTe BCe BepHBIE YTBEPXKAEHUS O (DU3MUECKUX ABJEHUAX, BeJMYMHAX
M 3aKOHOMEPHOCTAX. 3aluuInuTe MUMPHI, 0[] KOTOPHEIMH OHM YKAa3aHBI.

1) Ilpu DpAMONIMHEHHOM IBUIKEHWM BEKTOD YCKODEHMS BCerjia HampaBieH B Ty JKe
CTOPOHY, YTO U BEeKTOp NepeMeIleHHUsd.

2) XaoTuueckoe TeIJIOBOE ABMIKEHUWE YACTHI TeJa IPEKPAIaeTCA IIPU AOCTHIKEHUHN
TEPMOJMHAMUYECKOTO PABHOBECH.

3) B menm mOCTOAHHOIO TOKA Ha BCeX MNapa/llelbHO COeJUHEHHBIX pPE3HCTOPax
HaIlps'KeHue OAUHAKOBO.

4) OJeKTPOMATHHUTHBIE BOJIHBI BUJUMOTO CBeTa MMEIOT OOJBIIYIO AJIHNHY BOJHBI, UeM
PEHTTeHOBCKOEe H3JIy4YeHHe.

5) ATOMBI H30TOIIOB OJHOIO JJIEMEHTA DA3IUYAOTCA YMCIOM IIPOTOHOB B SApe
U 3aHUMAIOT OAHY U Ty iKe KieTouky B Ilepmoxmueckoit Tabauine II. . Mengeieesa.

OtBer: .

,u;aHBI ciaeaymoiire 3aBUCUMOCTH BEJIMYHUH:

A) 3aBMCHMOCTH IIyTH, IPOHIEHHOIO TEJOM IIPM PaBHOMEDHOM /[BMIKEHHH, OT BPEMEHU;

B) saBucuMocTs 00BEMA MOCTOSHHONM Macchl HIEaJbHOTO rasa oOT abCOJIOTHOMN
TeMIepaTyphl B M30TEPMHUUYECKOM IIpoliecce;

B) 3aBHCHMOCTH 9HEPrMM MATHUTHOTO MOJA KATYIIKM MHAVKTHBHOCTHIO L OT CHJIBI TOKA
B KaTyIlKe.

YCTaHOBHTE COOTBETCTBHE MEMKAY OTMMH 3aBHCHUMOCTAMM ¥ BHAAMHU TIPadUKOB,
ob6osHaueHHBIX mubpamu 1-5. [laa kaxpoit saBucumoctn A-B  mopGepure
COOTBETCTBYIOIIMA BHA TIpaduKka u 3anuimure B Tabauiy BbeIGpaHHBIe IUMPHI
oA, COOTBeTCTBYOIMUMU OykBamMu. Iludpsl B oTBEeTE MOryT MOBTOPATHCH.

0Y) 3 (4) ()
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®

C IIOMOIIIBIO GapomeTpa IIPOBOJUJINCH
u3MepeHusa arMmochepHOro gasieHusi. BepxHad
LIKaja GapomeTrpa IIpOorpasynpoBaHa
B KWJIOIACKAJIAX, & HIKHAA IIKaza ——
B MWJIMMeTpax DpTyTHoro croaba (cm.
pucyHok). IlorpemHocTs M3MepeHU HaBIeHUSA
paBHA IleHe JejieHuA IIKaabl GapoMerpa. Uemy
pPaBHO aTMOC(epHOe JaBjieHUe B KUJIOMACKAJIAX
110 pe3yJbTATAM 3THUX HM3MEpeHuii?

OtBert: ( + ) rlla.

B 6rank omeemos N 1 nepenecume monvko wucna, ne pa3denss ux npobenom
uau Opyzum 3HaxKom.

Heo6xoaumo co6paTh 3KCIEPUMEHTANBHYIO YCTAHOBKY ¥ OIIPeAEeJIUTh C €€ IIOMOILBIO
BHYTpEHHEE CONPOTHBJIEHME AKKyMyJasaTOpHO# Oarapem. [asa B3TOro IIKOJbHUK B3:JI
aKKyMyJATOp, KJI0Y, BOJALTMETp M peocrar. Kaxme aBa npeamera M3 IIPUBEAEHHOTO
HIUKe mepeuHss  o0OpyJOBaHUA HeoOXOAMMO  JOMOJHWUTEJBHO  MCIIOJIb30BaTh
IJI5l IPOBEAEHUA 9TOr0 dKCIepuMeHTa?

1) namna HakaJMBaHUA

2) KoHIeHCaTop

3) coeguHUTENBHEIE IIPOBOJA
4) ammepmerp

5) cexyHgoMep

B oTrBer samuinnuTe HOMepa BHIOPAHHOTO 06OpPYIOBaHUA.

OrBer:

He 3a6ydvme nepenecmu éce oméembui 6 6nrank oméemoé N 1 6 coomeemcmeuu
¢ uHcmpykxyuel no 6viNONLHEeHUl0 pabomut.

ITpoeepome, umobv. kKaxcOvli omeem O6bLAL 3aANUCAH 6 CMpOKe C HOMepOMm
coomeéemcmaeyowezo 3adanus.
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TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTHI

Tpu nmapanienbHBIX IIWHHBIX HOPAMBLIX IPOBOZHUKA 1, 2 um 3

Yacrs 2

HAna 3anucu omeemos na 3adanus 24-30 ucnonvayiime BIAHK OTBETOB N 2.
Januwume cnavwana Homep 3adanusn (24, 25 u m.d.), a 3amem peuenue
coomeéemcmeyrowei 3adavu. Omeemsl. 3anucwviéaime YEmMKo u pa3déopiueo.

1 2
NepHeHJUKYJIAPHEl IJIOCKOCTH PHCYHKA H TepeceKaoT eé ’: X)
B BepIIMHAX DPaBHOCTOPOHHETO TPEYTOJHLHHKA CO CTOPOHOHN da.
Tokm B IpoOBOAHMKAX COHANpaBieHb W paBHEI I. Onupasch
Ha 3aKOHBl JJIEKTPOJUHAMUKH, OIPEIeJUTe HalpaBJeHHe
BEKTOpa UWHIAYKIUWU Pe3YJbTUPYIOIEro MAarHUTHOIO IOJS
B Touke O — 1[eHTpe TpeyroJabHMKa. Kaxk u3MeHHUTCA
HallpaBJIeHHe BEKTOPa UHAYKIIUN Pe3yJIbTUPYIOIIEro MArHUTHOTO
monss B ToukKe O, eciau HampaBjieHHE 3SJIEKTPUYECKOI0 TOKa

B IIPOBOJHHUKE 3 U3MEHUTh Ha IMIPOTHUBOIOJIOMKHOE?

I

ITonnoe npasunvrnoe pewenue xancdoi ui 3adauw 25-30 donsxcno codeprcamsv
3aKOHBL U QopmYynvl, npumeHeHue KOMOPHLLX Heo6xo00umo u 00CMamowHo
0na pewenua 3adawu, a maKice mamemamuieckue npeobpa3oéanus, paciémot
C YUCNEHHbLM OmMEemom u npu Heo6x00uMOCMU PUCYHOK, NOACHANOULUL
peweHrue.

IBa rpysa mojBelleHsl Ha JOCTATOYHO AJMHHON HEBECOMOH HEpaCTSKUMOM

HUTH, I[I€PEKUHYTOH dYepe3 WUAeaJbHBIH O6JOK (CM. pHUCYHOK). I'pyssl

YIEep/KUBaIN HEMOLBUMKHO, & 3aT€M OCTOPOXKHO OTIIYCTHJIM, IIOCJE Yero

OHM HavaJll ABUraThCs PaBHOYCKOpeHHO. YUepesd t = 1 ¢ mocie Hauajga

JABMKEHUS CKOPOCTh IIPaBOro rpysa (mMaccoit m = 1 Kr) Onljga HampasjeHa M m
BEePTUKAJIbHO BBepPX U paBHA 4 M/c. OmpenennTre CHUIy HATAMXEHUS HUTU.

Tpenuem mnpeneOpeus.

IIpu obsnyuennu ororkaTosa cserom uacToToit v = 8,0 - 104 T'm 3anmuparoiiee HaIpsKeHUe
Ang  ¢oroanekTpoHoB paBHo 0,60 B. Haiiaute paGory BbIXOZa (HOTO3JIEKTPOHOB
U3 MaTepHajia KaToza.

[Tapux 3axkpemyéH Ha KOHIle CTEPKHA. [IPyroit KoHel CTep:KHA HeOABUKHO IPUKPEILIEH
K TOPH3OHTAJbHOH OCH, KOTOpPas DABHOMEDPHO BpAIaeTCs C IEePUOAOM BpallleHUd
T = 0,2 c. B pesyspTaTe ImapuK ABUIKETCS B BEPTUKAIBHOHN IIJIOCKOCTH IO OKPYXKHOCTH
paguycom | = 20 cm. PasHoCTh Momysne#t cui, C KOTODPBIMH CTepKeHb JeiCcTBYeT
Ha IIapUK B HUXKHEH M B BepXHe ToukKax Tpaexropuu, paBHa AT = 0,4 H. Onpenenure
cunry T,, ¢ KOTOPOil CTep:KeHb HEUCTBYeT HA NIAPUK B HUKHEHl TOYKe TPaeKTOPUH.
CnenaiiTe pHCYHKM C yKasaHWeM CHJI, JeHCTBYIOIIMX Ha INADUK B BepPXHeH M HHMKHeHN
TOYKaX TPAeKTOPHUH.
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m Ha pucyHkKe mokasaHa CXeMa JJIEKTPAYECKOH IlelM, COCTOAIIed U3 HCTOUYHHMKA TOKa
¢ DIIC ¢ = 12 B u BHyTpeHHuUM comporuBieHnem r = 1 Om, JAByX De3HCTOPOB
¢ comporuBieHuamMu R; = 8 Om m R, = 3 Owm, KoHJeHCATOpa 3JIeKTPOEMKOCTBIO
C = 4 vp®d ¥ KarymKu ¢ MHAYKTHUBHOCTHIO L = 24 MkI'm. B HauajibHOM COCTOAHHMH
kaiou K ajauTenbHOe BpeMd 3aMKHYT. Kakoe KOJMYECTBO TENJIOTHI BBIACJIUTCA
Ha pesucTope R, mocie pasmbikanusa kitoda K? ConpoTuBieHneM KaTyIIKH npeHebpeyb.

2 |C ér

L —_— —

TouKas cOOMpaOIIasa JUH3A ¢ ONTUYECKON cuiaoi D = 10 JoTp HAXOAUTCA MEKAY ABYMHA
TOYEUHLIMHM MCTOUHUKAMH CBETa Ha paccTogHMU d OT IepPBOTO M3 HUX M HA PACCTOAHUU
x = 7,5 cm or Broporo. VICTOUHWMKM DAaCIIOJIOKEHBI Ha TJABHOW ONTHYECKOW OCH.
Haiigure, Ha KakKoM paccTOSHMM d OT JWH3bBl HAXOAUTCS IIePBBIi MCTOYHWK, €CIU
X M300pakeHus MOJYYUJIUCh B OLHON W TOH 2Ke TOUKe.

B BepTUKAIBHOM IUJIMHJADE, 3aKPHLITOM JErKMM mopuiHeM, Haxoxgutca ameron (C;HO)
npu Temieparype Kumenusa t = 56 °C. B pesyibTaTe COOOIIEHMA AalE€TOHY HEKOTOPOI'O
KOJINUECTBA TEIJIOTHI 4YacTh €ero IpeBpalaeTcs B Iap, KOTOPHIH Ipu H300apHOM
pacIIMpeHMH  coBepuiaeT paboTy, [OAHWMAsA IIOpIIeHb.  YJeJbHas  TemoTa
napoo0Opa3oBaHUS  alleToHA L=524-10> JI)x/kr, a ero MoiApHas Macca
M =58-1073 Kr/moab. Kakas yacTh IIOZBOJUMOIO K alleTOHY KOJIMYeCTBa TeILIOThI
npesparmjaerca B pabory? OOGBEMOM KHUAKOIO aleToOHa W TPEHHEeM MeXXAy IIOPIIHEM
¥ IUJIXHIPOM IpeHeOpeub.

O6ocHyiiTe MPUMEHNMOCTh 3aKOHOB, MCIOJBb3YEMBIX IIPH PeIIeHuX 3aJajul.

ITpoeepvme, umobv. kaxcdvii omeem O6bvin 3anucan padom ¢ HOMepOM
coomeéemcmaeyou,ezo 3a0aHuUA.
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