Bapuant Ne2023312

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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BAPHAHT 12

Yacrs 1

Omeemamu k 3adanuam 1-23 A61210MCA YUCLO UAU NOCLeDO6ameNbHOCTb YUPD.
Omeem zanuwume 6 none omeema 6 mexcme pa6omovi, a 3amem neperecume
6 BJIAHK OTBETOB N 1 cnpaéa om nomepa coomeéemcmeyiouiezo 3adanus,
Hawunas ¢ nepeou knemourku. Kaxcovii cumeon nuwmwume 6 omoenvnou kniemouke
6 coomeéemcmeuu ¢ npueedénnvimu 6 6aanke obpasyamu. EQunuyot usmepenusn
Pu3uueckux 6enutUR nNUCaAmMb He HYHCHO.

W3 gByx ropomoB HaBCTpeuy APYr APYrY S, KM r
C IIOCTOAHHOH CKODOCTHIO [ABMXKYTCS  JBa 144
aBromobusia. Ha rpaduke nokaszana 3aBUCHMOCTH
PacCTOAHUA MeXAY aBTOMOOWJISIMH OT BPEeMeHH.
Cxopocts BTOpOro aBroMoGuus pasHa 30 M/c.

KakxoBa ckopocTs mepBoro aBToMobmis?

1
1
}
I
|
1
1
1
I
I
Orser: M/c. 0 60 120 ¢, mun

JlBe maHeThl OOpamialOTCA IO KPYrOBHIM OpOGUTAM BOKDYr 3Be3fbl. Macca mepBOi

. R, .

IUTaHeTHl B 4 pa3a MeHbIIIe MacChl BTOPOMH, a OTHOIIEHME R—l pajuycoB OpOHUT NEpPBOM
2

U BTOpO# mjaHeT paBHO 2,5. KakoBO OTHOIIeHWE CHJI IPUTAMKEHHSA II€PBOH M BTOPOIL

13
IJiaHeT K 3Be3fe ——7

Fy
Orser: .
HeBecomblit phIuar HaxXOAWUTCS B PaBHOBecuu (CM. pHUCYHOK). Cuia ?
F,=8 H, eé nmeuo paBHo 30 cm. KakoBa AIMHA phluara, ecau CHJa % '
F,=12 H? ' F)
Orser: cM.

Ha makysoHHON IJIOCKOCTM HaxoguTcs OpYCOK Maccoil 2 Kr, ajs KOTOPOr0 COCTaBJIEHA
Tabiunma 3aBUCHMOCTH MOZYJA CHJILI TPEHUS FTp OT yIja HaKJOHA IIJOCKOCTU
K TOPM30OHTY O C IIOIDEIIHOCTRIO, He mpeBbimmarmieir 0,01 H. Ha ocHoBaHuMHM maHHBIX,
IOPUBEAEHHBIX B TabiMIle, HCIOIB3YsA B3aKOH CYXOTO TPeHHUsd, BLIOEPHTE BCEe BEPHEIE
YTBEPKIACHUI.

o, paf 0 0,05 0,1 { 0,2 | 03 | 04|05 |06 | 07| 08109 1,0

F, H 0 1,0 | 2,0 | 8,86 | 3,76 | 3,63 | 3,46 | 3,25 | 8,01 | 2,75 | 2,45 | 2,13

1) Moaynb cuibl TpeHHA CKOJNBXKEHUs yMeHbINAeTCS IIPH yBeJIMYeHHH yria HAKJIOHHOM
IIIOCKOCTH K TOPHU3OHTY.

2) Cuna TpeHUS IOKOS He 3aBHCHT OT yrJja O.

3) C pocToM yriia HaKJIOHA MOAYJb CHJLI TPEHUS MOKOSA YMEHBIIAeTC.

4) KoosdhdunueHT TpeHUs CKOJIbKeHUd MeHbiue 0,4.

5) Korzma yros makioHa menbine 0,1 paj, 6PyCOK CKOJB3UT 110 HAKJOHHOM MJIOCKOCTH.

Orser: .

© 2023. 000 «HzgareascrBo «HanuonambHOe 06pasoBaHie»

Konupoaaﬂne, pacnpocTpaHeHHe M HCIOJb30BaHKHEe B KOMMePYeCKHUX leaAx 06e3 MUCHMEHHOro paspeinieHusa Hp&BOOGJIS}IaTEJIﬂ He JomyCKaercs
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IlepeBAHHBIM IIAPUK IJIaBaeT B IMOJCOJHeYHOM Macje. Kak wuamMeHsarcs Macca
BBITECHEHHOH JKUIKOCTH U TiIyOMHA NOTPY’KeHMA [IaphKa B JKUAKOCTH, €CIu OH Oyaer
IJIaBaTh B KepocuHe?

IIna KasKJoH BEJWYMHBI ONPEJeIUTe COOTBETCTBYIOIIMHA XapaKTep U3MEHEHHd:

1) yBeauuuTcsa
2) ymeHBIINTCA
3) He M3MEHUTCA

BanummTre B TaOIHUIly BhIGpaHHBIE NUMPHI AJIA Kasaoi dusudeckoil BemwuuHbl. [udpsl
B OTBETE€ MOTYT IIOBTOPATHCH.

Macca BBIT€CHEHHO TayOuHaA mOrpysKeHUs LIapHUKa
KHUAKOCTH B JKHUIKOCTD

Ha pucynke mokasaH rpad®uK 3aBUCHMMOCTH KOODAHMHATHI X Tejaa, X
ABMOKyIIerocs BAoab ocu Ox, or BpemeHu ¢ (mapaboiia).
I'padpuxu A u B npeacTaBadamT co00M 3aBUCUMOCTU (WM3UUYECKHUX
BeJIMYUH, XapaKTepU3YIOIINX IBUKEHUEe 3TOTO TeJia,
OT BpeMeHH ¢. YCTaHOBHTE COOTBETCTBHE MeXXJy TrpaduKamMu
1 QU3NUYEeCKUMMM BEJIHUYNHAMM, 3aBUCUMOCTH KOTOPBIX OT BpeMeHU
9T rpapUKU MOTYT IIPENCTABIATH. 0 1

~L
o~

K Ka)Km0il IO3UIIMU IIepPBOro CTOJ0IA IOA0EepPUTE COOTBETCTBYIOIYIO IIO3UIINIO U3 BTOPOTO
cToJI6IMa M BaNMMINUTEe B TAOJHUIy BHIOpaHHBEIE HU(PHI II0J COOTBETCTBYIOIIMMU OyKBaMH.

I'PAOUKU PUBNYECKUE BEJINYNHBI

A) 1) mpoekIius mepeMeIieHus Tejla Ha OCh X
2) mpoeKIuA yCKOPeHUd Tejla Ha OCh X

3) KuHeTHYeCcKasi SHEPTUI Tesia

4) MOyJIb CKOPOCTH TeJia

0 t t
B)
\
of ¢ 7
Orset: |A | B
p, 10°Ila
Ha pucyHKe moxasaHo M3MeHEHHE COCTOSHUSA HJeaJbHOTO 0.3 2
raza B KouamuectBe 0,5 wmonb. Kaxaa temmneparypa ’ B /
COOTBETCTBYET COCTOSTHHIO 17?7 0,2+ —— oM ;
0,1t .7 1 |
’ Lo
° N 7 L 1
OrsBer: K. 0 4207, K

© 2023. 000 «UsparensctBo «HaumonasbHOe o6pasoBaHUe»

Konnponaﬂne, pacnpocTpaHeHNe W MCIOJIb30BaHHE B KOMMEDPYECKHX IeJAX 6e3 MUCHMEHHOI'0 paspelieHus npaBoo6naAaTena He J0IyCKaeTcCsd
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TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTHI

L9 ]

10

B zaxpeiTom cocyme mpu Ttemmeparype 100 °C mox mOpIIHeM HAXOAWUTCA BJAMKHBIN
BO3JyX C OTHOcHUTeJbHOU BiakHOCTHIO 80 % . KaxkoBo mapruajibHOEe JaBJeHHE BOMSIHOIO

mapa B cocyzne?

Orser: klla.

PaGouee Teno TemsoBOM MAIIMHBI 3a IMKJ II0JYy4YaeT OT HArpeBaTeNsi KOJUYECTBO
Tel1oTsl, paBHoe 100 [I»x, u coBepitaer padory 40 k. Kakos KIIII TensoBoit Mamuubi?

Orser: %.

WneanpHBIT Ta3 mepeBomsaT M3 COCTOSHMA 1 B cocrosHmMe 3 Tak,

KaK IIOKasaHoO Ha TrpaduKe B3aBUCHUMOCTH [JaBJeHUSA Tras3a p

or obwéma V. Macca rasa B 1porecce He UH3MEHAETCA.

N3 1npuBenéHHOrOo HUIMKE CHOMCKA BbIOEpUTE BCe BepHBIE

YTBEPKAEHUS, XapaKTepusylolne OTPakEéHHbIe Ha rpadukxe

IPOIIECCHI.

1) IlnorHOCTH rasa MaKcUMAaJIbHA B COCTOSHHHU 1.

2) B xopme mpomecca 1-2-3 cpegHeKBaJApaTHYHASA CKOPOCTH
TEILJIOBOTO ABM)KEHUS MOJIEKYJ rasa yBeJWUYHBaeTcd B 3 pasa.

p
3pyt-———---- ;3
2,7~ '2
|
P, : I
| [

3) B mpomecce 2—3 abcosioTHas TeMmIeparypa rasa M30XOpHO yMeHbIImMjaack B 1,5 pasa.
4) B mpomecce 1-2 abconioTHas TeMmeparypa rasa u3o6apHO yBeJMYHJIach B 2 pasa.

5) AGcousoTHasi TeMmeparypa rasa MaKCHMaJbHA B COCTOSHUU 3.

Orser: .

B nuimeApe moA NOPIIHEM HAXOIUTCA TBEPAOE

BelecTBO Maccoit m. IIuMAmHADP mOMECTUIU B IIeUb. At,
Ha pucynke cxemMaTu4uHO moKa3aH rpaduk M3MeHeHUs ar | T
TeMIlepaTyphl ¢ BellecTBa 0 Mepe MOIVIOIEHHA HM 2

KoJimyecTBa TeIsIoThl Q. @opmysbl A u B mossosaor At
paccuuTaTb  3HaUYeHUA  (PUBMYECKUX  BeJIWUMH, =

1
l
'
I
1
|
|

' 1
' 1
' 1
1 1
' I
| |
I '
1 ]
' '
| |
[ |

XapaKTepU3yIOIUX MPOUCXOIAIIAE C BeleCTBOM

TEeILJIOBbIE ITPOIIECCHhI. AQI AQ2 AQ3 AQ4 AQ{) Q

YcTaHOBHUTE COOTBETCTBHE MeXKAY GopMmyjaMu M (PU3NUECKUMMM BeJIUYMHAMH, 3HaueHHUe
KOTOPBIX MOXKHO pacCUuTaTh MO dTUM (opmyaam. K KaKIoil OSHUIHMM U3 MIEPBOro
crosibiia IMOAOGEPUTEe COOTBETCTBYIOIIYIO IIO3WUIMI0 M3 BTOPOrO CTOJOIA M 3alHuIInTe

B Tabuuiny BbIOpaHHBIE IUAMPHI MO COOTBETCTBYIOIIMMU OyKBAMH.

DPOPMYJIBI PUBNYECKUE BEJIMYWHBI
A AQ, 1) ynenbHasA TEMJIOEMKOCTD KUIKOCTH
) m 2) ymenbHasA TEIJIOTA JIABJICHUA
AQs 3) yIeJbHasA TEIJI0EMKOCTE Ta3006pa3HOro BeIecTsa
) m 4) yaesbHas TEILJIOTa Iapoo0pa3soBaHUA
Oreer: |A | B

© 2023. 000 «UsmarenscrBo «HanuonansHoe ofpasoBaHue»

ROHI/IDOB&HI/IB, pacnpocTpaHeHHe M HCIOJIb30BaHHE B KOMMEDUYECKHUX Iendx 0e3 NUChbMEHHOrO paspelieHus npaBooﬁJranaTeJm He AonyCKaeTcsa
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Bo CKOJBKO pa3 yMeHBIIMTCA MOAYJb CHJ B3aUMOJEHCTBUA [ABYX HeGOJbIINX
MeTa/UINYeCKNX INapHKOB OJMHAKOBOTO AHWAMETpa, WMeonux 3apaael ¢, =+4 HKX
u ¢,=-8 uKi, ecim mapuKy IIpHBECTH B CONPUKOCHOBEHHE M 3aTeM DaslBUHYTb
Ha MpeskHee paccTosHue?

Orser: B pas(a).

KaTymky MHAYKTHBHOCTHIO 8 MI'H mpoHM3bIBaeT MarHuTHEIM motok 0,05 B6. Tox rakoil
CHJIBI NIPOTEKAaeT B KaTyiike?

OrserT: A.

Kakaa us rTouek (1, 2, 3 uaum 4) saBasgercsa u30o0pakeHHEM TOYKH S, CO3[aBae€MbIM
TOHKOI cobupaloleil JuH30i ¢ (POKyCHBIM paccrosiuueMm F (cM. PUCYHOK)?

N\

4 S
----- oé-F-text-—--
2F F F 2F

\\4
OrBeT: TOYKA .
IIpoBosouHad paMkKa IIomagsilo 60 cm? momemieHa B,,Tn
B OZHOPOAHOE MATHHUTHOE II0JIe TaK, YTO IJIOCKOCTH 2
pPaMK{ [MepIeHAUKYJAspHA BeKTOpy WHAYKNuu B. 1
IIpoexknusa B, MHAYKIUN MATHUTHOIO IIOJIA HAa HOPMaJjb 0 JT 23 4 N6
1 ’
K IJIOCKOCTH PaMKH M3MeHSAEeTCA BO BpeMeHHU ¢ COIrJIacHO -1 ‘ 1 |
rpaduKy Ha DUCYHKe. -2 ‘

W3 npuBefEHHOIO HHUMKE CIIHMCKa BHIGEpUTE BCe BepHBbIE YTBEPMKIEHHUS O MpoIeccax,
MIPOUCXOISAIINX B PaMKe.

1) Mogyap 9IIC 3JeKTPOMATHUTHON HHAYKIUKM, BOSHMKAWIIEH B paMKe, MUHUMAaJeH
B mHTepBaJsie BpemeHu ot 0 mo 1 mc.

2) MarauTHBIH IDOTOK dYepe3 PAMKy B MHTepBaje BpeMeHH oT 2 no 4 mc paBen 6 mBO.

3) Moayas DIIC sJeKTPOMATHUTHON HMHAYKIMH, BOSHHUKAIOIIEH B paMKe, B HMHTepBaje
Bpemenu oT 4 g0 6 mc paBen 12 B.

4) MogyJih CKOPOCTM W3MEHEHMs MATHHUTHOTO IIOTOKa Yepe3 paMKy MaKcHMajeH
B mHTepBaJie Bpemenu ot 0 mo 1 mc.

5) Moayap IIC 5/IeKTPOMArHUTHOM WHAYKIWK, BOSHUKAIOIIEH B paMKe, MaKCHUMaJeH
B HMHTepBaJe BpeMeHH OoT 1 mo 2 Mmc.

Orser: .

© 2023. 000 «UspareascTBo «HaunoHanbHOe o0pasoBaHUeE»
KonmupoBaHMe, pacIpocTPaHeHMe M HCIIONb30BAHME B KOMMEDUECKHMX LesXx 6e3 NHCHMEHHOTO paspelleHHs NMpaBoofiajaTels He NOTYCKAaeTcs
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TUMNOBBLIE 9K3AMEHALIMOHHBLIE BAPUAHTbI

B mnepsom ombiTe wacTuia Maccoit m, Hecylas 3apAf (¢, ABUMKETCS B OJHODOZHOM
MarHuTHOM I[oJie C HHAyKIueill B 1o OKpyKHOCcTH paauycom R €O CKOpocThio v.
Bo BTOpOM OmIBITE Ta Ke UACTHIA ABMXKETCS B TOM K€ MATHUTHOM II0JIe IO OKPYXKHOCTH
MeHbIllero pazumyca. Kaxk mpu mepexofe oT mepBoro OmpiTa KO BTOPOMY H3MEHHUJINCH
KHHETHYECKAs SHePrusd YacTUIIhl M YacTOoTa eé obpalmeHusa?

JIna KaXAoi BeJIWUYMHBI OIIPEJNE/INTe COOTBETCTBYIOINMM XapaKTep HM3MeHeHU:

1) yBeamumiach 2) yMeHBIINJIACh 3) He M3MEHMJIACH

danumuTe B Ta6IUIly BHIOpaHHbIE NUMPHI AJ1A KaKAOH (usndecKoi BeawmuuHBI. 1udps
B OTBETE MOTYT IOBTOPSATHCH.

Kunetnueckas sHeprus

YacroTa eé obpalieHusd
YACTUILLI

OJIeKTPUYEeCKas Ilellb Ha PHUCYHKE COCTOMT U3 MCTOYHHKA
moCcTOSAHHOrO HampsokeHua ¢ IIC & u  BHYTpPeHHHM & r
COIIPOTUBJICHUEM 7 W BHEIIHEH IenNu U3 [ABYX OJMHAKOBBIX - R
Pe3uCTOPOB COIPOTHBJIeHWEM R, BKIIOYEHHBIX IapajljebHO.
YCTaHOBUTE COOTBETCTBUE MEXAY (PU3MUECKHMMU BeJMYNHAMH
4 (PopMyJIaMHU, IO KOTOPBIM MX MOXKXHO PAaCCUUTATE.

K xapoit mosumuu mepBoro crosibua moabepuTe COOTBETCTBYIOIIYIO HO3UIIMIO U3 BTOPOIO
cTosI0Ila ¥ 3amMINNTe B TaOJIUIy BHIGPaHHBIE MUMPHI II0J COOTBETCTBYIOIMMHU GYKBAMH.

PHN3BNYECKVE BEJIMNYUNHEI dOPMYJIbBI
A) MOIITHOCTH TOKA, BHIJEIAMIOINIAACA HA OXHOM “2R
U3 pe3ucTopos R 1) R\
B) MOIIHOCTE CTOPOHHHMX CHJ B WCTOUHUKE 2(r + 2}
TOKa
€2
R
2
&R
3) 5
4/ r+ R
2
&2r
4) 3
R
g
Orsetr: |A| B

B pesysbraTe peakmuum HEKOTOpPOro fAgpa QX M O-YaCTHIIBI gHe 00pas3yloTcsi HEeNTpPOH

14
u Axpo asora ;N. OmpezenuTe MaccoBoe YMCJIO MCXOZHOIO SAApPA QX.

OrBer: .

B 6nank omeemoe N 1 nepenecume monvko wucna, He pa3denas ux npobenom

uau opyzum 3HaAKOM.

© 2023. 000 «HzparenscrBo «HanuonanbHoe o6pasoBaHues

ROHHDOB&HPIE, pacrpocTpaHeHWe M HCIIOJb30BaHME B KOMMEpPYECKHMX LeAX 6e3 NHUChbMEHHOI'o paspellleHus npaBoobJsafaTenss He HONYCKaeTcs
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Ha ycraHOBKe, IpeAcTaBJeHHONM Ha Qororpadusax (puc. a — oOmwui Bug, puc. 0 —
(oTo3IEMEHT), HCCIeNOBAIM 3aBUCUMOCTH KWHETHUYECKON OJHepPruM (POTO3JIEKTPOHOB
OT YaCTOTHI MajatoIero ceera. s sTOro B Ipopes3b OCBETUTEJIA IIOMEIlalu PasIuvHble
CBeTO(UIBTPHL. B IepBoii Cepuy ONBITOB MCIIOJIb30BAJCH CBETO(QHUIBTD, IMPOINYCKAIOIIUN
TOJILKO KPACHBII CBEeT, a BO BTOPON — IPOMYCKAIOIIUN TOJIBKO KEITHIMA.

Puc. a Puc.6

Kaxk usMmeHsAnIuChL IpM IIepexofe OT IepPBOM Cepuy OIBITOB KO BTOPOH AJIMHA BOJIHBI
majaolnero cBeTa M MAaKCHMAajIbHasdA KHHETHYeCKas oHeprus (PoTo3IeKTPOHOB?
IOns Kaxkmaoil BeJMUYMHBI OIPEAEeSINTEe COOTBETCTBYIOIIUN XapakTep M3MEHEHHUd.

1) yBemuuuBajgach
2) ymensbltajgach
3) He M3MeHAJIACH

SanuinuTre B TaGJAUIly BLIOpPaHHBIE IUMPHI A8 Kaskgoro orsera. Lludpsl B oTBeTe MOryT
IMOBTOPSATHCS.

HauHa BOJIHBI MaxkcuMaibHasi KHUHETHYECKas
Tmajaroniero cBera sHeprus (HOoTOIJIEKTPOHOB

BI:IﬁepI/ITe BCe BepHbIE VTBEPXKIACHNA (o} Q)HSI/I'IGCKI/IX ABJIEHUAX, BeJIMYNHAX
1 3aKOHOMEPHOCTHAX. 3anuiuTe nu@pel, o4 KOTOPLIMU OHU YKas3aHBHI.

1) PabGora BHeImIHeH CHJLI II0 PACTSMKEHWU IMPYKHUHBI IPAMO IIPONOPIHOHAJbHA €€
YIJUHEHUIO.

2) Ilpm mocTosaHHOM TemMmepaType paboTa MAeaJbHOTO ras3a IIPU PacIlIMpPEeHUH BO3pacTaeT
C yBeJIMUeHHEeM ero o0béma.

3) Ilpu cOMMMKEHMM ILJIACTHH BOSAYIIHOIO KOHIEHCATOPA €ro 3dJIeKTpUudecKad €MKOCTh
YBeJINYNBAETCH.

4) TIpu mnpejaoMJIeHHM JJIEKTPOMATHHUTHBIX BOJH Ha TpaHUIlE ABYX CpeL YacToTa
KoJe0aHMil B BOJIHE yBeJIMYMBAETCS IPU Iepexojie B cpefy C¢ OOJBIINM IIOKa3aTeseM
IIpeJIOMJICHHUS.

5) YUucao NOPOTOHOB B fAApPEe aroMa OIpejesiseT OCHOBHBIE XHWMHUYECKHEe CBOMCTBa
dJIEMEHTA.

OTser: .
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HaHbl ciaexyoiiue 3aBUCUMOCTHA BeJIHNUYMH:
A) 3aBMCHMOCTH EHTPOCTPEMUTEIBHOI'0 YCKOPEHUA TOUKH, ABUKYIIEHCS 110 OKPY X HOCTHA
pazuycoMm R, oT yrioBoil cxopocTu;
B) saBucuMOCTh KoOJIMUECTBA TEIJIOTHI, BBIJAEJAIOIIETOCS IIPHU CrOPaHWUM TOILIMBA,
OT Macchl TOIJINBA;
B) saBHCHMOCTBH KOJIMYECTBA TEILJIOTHI, BBIZEIAIONIETOCS HA PE3HUCTOPE CONMPOTHUBIEHNEM R
3a BpeMd t, OT HANPAKEHHUA HA pPe3UCTOpe.

YcTaHOBUTE COOTBETCTBHE MEXKJY OTHMM 3aBHCHMOCTAMM M BHAAMH TI'pPadUKOB,
obo3HaueHHBIX muppamu 1-5. aag Kaxzoir sasucumocty A—B  mopbGepure
COOTBETCTBYIOIIMHM BuJA rpaduKa U 3anuIIATe B TaOMHIy BbIOpaHHBIE UQPHI
OJ COOTBETCTBYIOIIMMHU OykBamu. I{ud)psl B oTBeTe MOIYyT IIOBTOPSTHCS.

0 0 0

1) (2 3 (4) (5)

OtrBer: |A|{B|B

@ Ha pucynke mnpusezeHa (ororpadus 3JIeKTPUUECKOH
el 10 W3MEPEeHUI0 CONPOTUBJIEHHSA PEOCTATA.
ITorpeminocTd uW3MepeHMs CHJIBI TOKA B IeNH
¥ HANPSKeHWsA HA MCTOYHMKE PaBHBI ITOJOBUHE I[€HBI
JeJIeHusi  aMIepMerpa ¥  BOJbTMeTpa. Kakosa
II0 pesyjabTaTaM 3THUX M3MepeHHil cujIa TOKa,
IIPOTEKAIOIIEro 4epe3 MCTOUHUK?

Otser: ( + ) A.

B 6nank omeemoé N 1 nepenecume monvKo wucaa, He pa3denas ux npobenrom
unu opyzum 3HAKOM.
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Vuenux wusydaeT cBOOOIHLIE 3JEKTPOMArHUTHBIE KoJiebaHusi. B ero pacmopsaXeHUU
MMEIOTCA IATL AHAJOTHYHBIX KOJeOATeJbHBIX KOHTYPOB C Pa3JIMYHBIMU KaTyHIKaMU
WHIYKTHBHOCTA M KOHJEHCATOPAMH’, XapaKTePHUCTHKH KOTODPBIX YyKasaHbl B Tabiuie.
Kakue gBa Koje6aTeIbHBIX KOHTYpa HEOOXOZMMO B3ATh YYEHUKY [JJIsA TOTO, UTOOBI
Ha OIbITe HCCJIeNOBATL 3aBHCHMOCTH II€pHOa CBOOOAHBIX KoJie0aHUII CHJIBI TOKAa,

IIPOTEKAIIIero B KaTryiigke, OT B.HeKTpOéMROCTI/I ROH}IeHcaTopa?

Ne MakcumalibHOE HaIIpSKeHHue DJIIEKTPOEMKOCTH HWHIYKTHBHOCTH
KOHTypa Ha KOHAeHcarope, B rKougencaropa C, Mmx® karymku L, mI'n

1 14 6 4

2 8 5 6

3 14 6 12

4 10 10 4

5 8 12 6

3anuiiuTe B OTBETE HOMEDpa BbIGpaHHI:IX KOHTYPOB.

Orser:

¢ uHcmpyKyueill no 6bLNOLHEHUI0 pabombt.

coomeemcmeyrou,ezo 3adanus.

He 3a6ydvme nepenecmu 6ce omeéembui 6 6aank omeemoé N 1 6 coomeemcmeuu

IIpoeepvme, umobv. kaxcOdwvlii omeem 6vLl 3anucan 6 cmpoKe C HOMepOM

Yacts 2

Hna 3anucu omeemos na 3adanusa 24—30 ucnonvayime BJIAHK OTBETOB N: 2.
Januwume chawana Homep 3adanus (24, 25 u m.od.), a 3amem pewenue
coomeemcmeywel 3adavu. Omeemut 3anucsviéaiime wémrxo u pa3bopuueo.

B kamepe, U3 KOTOPO#l OTKAuYaH BO3AYX, CO3NAIH dJIEKTPHUUYECKOe II0JIe
HANPSIKEHHOCTBIO E W MarHmTHOe mose wuHAyKmueir B. Iloaa
oxHOpOAHbIe, £ 1 B. B KaMepy BJeTaeT IIPOTOH P, BEKTOP CKOPOCTH
KOTOPOTO IepIeHAUKyIspeH E um B, Kak [IOKasaHO HA pPHCYHKe.
Mogyau HaOpsKEHHOCTH 9JIEKTPUUYECKOTO IO W HUHAYKIUU
MArHATHOTO IIOJSI TAKOBBI, UTO IPOTOH ABMIKETCA HPAMOJUHEHHO.
Kyza oTKJIOHMTCA HIPOTOH HA HAYAJLHOM YYacCTKe TPAeKTOPHUHU, €CJIU
e€ro CKOpocTh yBeauuuTh? OTBET IOACHHUTE, YKa3aB, KaKue SBJIEHUS
M 3aKOHOMEPHOCTH BBl MCHOJIB30BAJIH [Js1 O0BbsAcCHEeHUsA. BiuaHueM
CHJIBI TSI)KECTHU IIpeHeOpeus.

E

5Q A
R P

ITonnoe npaeéunvhoe peutenue xaxcdou u3 3adaw 25-30 0Oonxwno codeprcamov
3aKOHbL U POpMYNbL, NPUMEHEHUe KOmopwvlx Heobxodumo u docmamouno 0nsn
peweHua 3adawu, a mMmax}e mamemamuiecKkue npeoOPa306AHUA, PACUEMDL
C YUCIeHHbLM OmEemoMm U npu Heob6xodumocmu PUCyHOK, NOACHAIOUW UL peuLerue.

B mpomecce NpAMOIMHEAHOI0 PABHOYCKOPEHHOIO ABHKeHuUs Teso 3a 2 ¢ mpourio 20 M,
YBEJMYUB CBOI CKOPOCTh B 3 pasa. Uemy Oblaa paBHA HadaJbHAs CKOPOCTH Teja?
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ToueuHBIH MCTOYHIK MOHOXPOMATHYECKOro cBeTa ucmyckaer 1,2 -102° goronos 3a 10 c.
InuHa BOoJHBI mMcryckaemoro cBera paBHa 594 um. Kakos KIII mcrouHmKa, ecam ero
norpebasemMas MOIHOCTL paBHa 250 Br?

B saxpeiTom cocyse mnpu Ttemneparype 100 °C HaxoguTcA BJIAMKHBIM BO3AYX
C OTHOCHUTENbHOH BiaXHOCTBIO 60 % mox maBiaemmem 100 kIla. OO6BéM cocyzna
M30TePMHUUYECKH YMeHbIIuIu B 2,5 pasa. Bo CKOJIBKO pas3 HaZo BMECTO 9TOr'0 YBEJIUYHUTH
abCoOJIIOTHYIO TeMIepaTypy 0e3 m3MeHeHHsA 00bEMa cocyla, YTOObI IOJYUYUTh TaKoe JKe
KoHeuHOe gmaBieHne? O6BEMOM CKOHZEHCHPOBABIIEHCS BOALI MPEHEOPeUb.

Ha pucynke wusoOpaskeHa 3aBUCMMOCThL CHJIBI TOKa B JlaMIle HaKaJIWBaHUA
OT IPUJIOKEHHOro K Hell HaupsakeHua. HaliguTe MOIIHOCTH, BBIJEIAIONIYIOCA
Ha pe3UCTOope, BKJIIUEHHOM IIOCJIeJOBATEJILHO C JIAMIIOM B ceThb ¢ Hamps:xeHuem 120 B,
ecau cuja ToKka B memu paBHa 0,3 A.
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Huxuas rpadb AC 1po3payHOro KJaWHaA mocepedpeHa
¥ IIPeACTaBJsgeT co00il IJIOCKOe 3epPKaJio. YTOJ IPU BepIIUHE
KaumHa o=15° Jlyu cBera majaeT u3 BO3AyXa HA KJIWUH
NepHeHIUKYJIIPHO rpaHu AB, mnpejlomMiaseTcai ¥ BBIXOOUT
B BO3AyX uepe3 Ty JKe rpanb AB, HO yXe MoJ YIJOM
npesomieHusa P =60°. Ompepesnre MOKa3aTeJ b IPEJIOMICHUS
maTepuasia KJjaumHa. ChesaiiTe PHUCYHOK, IIOSACHAWOIUN XOJ
Jydya B KJIHHE.

K 1aByM  BepTHKaJBLHO  PACIOJOKEHHBIM  IPY)KHHAM
OAMHAKOBOM JJMHBI IIOJBECHUJHM OJHOPOAHLINI CTEPKEHB
nauHo# L =40 cm. Ecaum K 3TOMYy CTEep’KHIO TIOABECUTH T'PY3
Maccoii m=3 Kr Ha paccTogHMu d=5 CM OT IIpaBoOi d
MPYKUHBI, TO CTEp)KeHb OyJeT pacIloJIoJKeH TOpU30HTAJLHO,
a  pacTsayKeHHA  obeMxX  IPYKUH  OyAyT  OJWHAKOBBHI
(cMm. pucyHok). JKEcTKOCTh JIeBOii IPYKUHLI B 3 pasa MeHbIIIe,

AAAAA
\A4 VVI\/\

yeMm y mnpaBoii. Uemy paBHa macca M crep:xusa? CrpemaiitTe L
PHCYHOK C YyKasaHHeM CHJI, HCIIOJb30BAHHBIX B PpeIIeHUU
3amauu.

O6ocHyiiTe TPUMEHNMOCTh 3aKOHOB, HCIIOJL3YEMbIX TIPU PEIIeHUU 3aJadui.

IIposepome, uwmobov. xaxcdviii omeem G6wvin 3anucan padom ¢ HOMEPOM
coomeéemcmaeywu,ezo 3a0aHUA.
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