Bapuant Ne2023309

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




BAPUAHT 9

Yacts 1

Omeemamu k 3adanuam 1-23 aeararomesn wucno unu nocnedo6amenbHocms yudp.
Omeéem 3anuwume 6 nosle omeéema 6 mexkcme pabomsvt, a4 3amem neperecume
6 BIAHEK OTBETOB N 1 cnpaéa om HOMepa coomeéemcmeyou,ezo 3a0aHus,
HavuHaa ¢ nepeoi knemouku. Kaxcdolii cumeon numume 6 omoenvHol knemouke
6 coomeemcmeuu ¢ npueedénnvimu 6 6aanke oopasyamu. EOunuysl usmepernusn
du3uvecKux 6elULUH NUCAMb He HYHCHO.

Ha pucyHke npuBenéH rpaduk 3aBUCUMOCTU IIPDOEKIIMHU U, CKOPOCTH Teja OT BpeMeHH t.

v,Mm/cC
15

10

0

-5

10 /
-15

OHpe,D;eJII/ITe IIPOEKIUI0 @, YCKOPEHUS ITOr0 Tejla B MOMEHT BPEMEHH 15 CEeKyH[n.

Orser: M/c2.

B unepnmanpHOil cucteme orcuéra cuiaa 50 H cooliraer Teay maccoit 5 KI' HEKOTOpoOe
yckopeHue. KakoBa macca Tena, koTropomy cuiaa 60 H coobiaer Takoe ke yCKopeHHe?

OrBer: KT.

Y BXoza B BepTHKAJbHYIO MIaXTy IIPOW3BeAEH BHICTpesJ. Uepesd KaKoe BpeMs IIOCJe
BBICTPEJIA 3BYK BBICTPEJIA BEPHETCA K CTPEJIKY, OTPA3HBIIKUCH OT JHA IIAaXThl, €CIH eé
rinyouna 85 m? CKopocTh 3ByKa B BO3Ayxe ONpuHATH paBHoi 340 m/c.

Orser: c.

© 2023. 000 «HMsparenncTBo «HammonanbHoe o6pasoBaHME»

Kormponaﬂne, paciupocTpaHeHne U HCIOJb30BaHHUE B KOMMEPUYECKHUX LeadX 6e3 MHCHMEHHOI'O paspelleHusd HpaBOOGJIaﬂaTeJIS{ He JO0IIyCKaeTcsa



86

TUNOBBIE 3K3AMEHAUWOHHBLIE BAPUAHTDI

[ 4]

Teno OpoleHO BEPTUKAJBHO BBEPX € IIOBEPXHOCTH SeMJIM B MOMeHT Bpemenu t=0.
B Tabnune mpuBelieHBI Pe3yJbTATHI M3MEPEHUA MOAYJA CKOPOCTH TeJa B 3aBHCHMOCTH
oT BpeMeHU. BribepuTe Bce BepHbIE YTBEPIKACHUS HA OCHOBAHWM JAHHBIX, IPUBELEHHBIX
B TaOJInIe.

Bpemsa, c 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Mopgyns ckopocTH, M/cC 4,0 3,0 2,0 1,0 0 1,0 2,0 3,0 4,0 5,0

1) Teno nmoxHANOCH Ha MaKCHMAJbHYIO BBICOTY, paBHyio 0,8 M.

2) HauanpHasa cxkopocths Teja ObLia paBHa 4 M/c.

3) B moment Bpemenm ¢ =0,2 ¢ Teno Haxommioch Ha BeicoTe 0,45 M OT MOBEPXHOCTH
Semurn.

4) Ha BwicoTe 0,8 M oT moBepxHOCTH 3eMJM CKOpPOCTh Tejaa Oblaa pasHa 3,0 m/c.

5) 3a 0,7 cekyHn mojera IyTh Teja cocTasuia 1,45 m.

Orser: .

B pesynwpraTe mepexoma ¢ OJHON KpPYroBoi OpPOMTHI HA APYTLYI0O CKOPOCTH [BHKEHHUSA
CIyTHHKA 3eMJIM yBeJuumjach. Kak uU3MeHMJNCh B pe3yjbTaTe 3TOro Iepexofa
IEHTPOCTPEMUTENbHOE YCKOPEHVE CIYTHUKA M YacTOTa ero obpaleHus BOKPYr SeMum?

I[JIH KaHCﬂOﬁ BEJINYNHBI OIIpelaesinTe COOTBeTCTBYIOI_IIHﬁ XapaxKTep M3ME€HeHUud:

1) yBeaumuwmiace
2) ymeHbIIMIIACh
3) He M3MEHMJIACH

Sanumure B Ta6IUIly BbIGpaHHbIE NUMPHI AJIA KaskAol (usndecKoi BenuunHbl. L{udps
B OTBETE€ MOTYT IOBTOPSTHCH.

IenTpocTpEeMuUTEILHOE Yacrora obOparleHus
YCKOpeHHte CIIyTHUKA CIIyTHUKA BOKDPYT' 3eMJIu

Ilocne ymapa B MmomeHT Bpemenu t=0 maiifa Hauaga CKOJIb3UTH
BBEPX II0 I'NIAJAKOM HaKJOHHOM IVIOCKOCTH C HAYAJbHOM CKOPOCTBLIO Uy,
KaK [OKasaHO HAa PUCYHKe. B MomeHT BpemeHu ¢, maiiba BepHyJach
B ucxoaHoe mojoskeHue. I'paduku A um B oroOpakaroT HM3MeHEHHE
C Te4YeHMEeM BpeMeHU (PUBUUYECKUX BEJIUUYHH, XAPAKTEPHUIYIOIIUX
OBUMKEeHHe MIanonl.

YcTaHOBHUTE COOTBETCTBHE MEXAY rpaduKaMy U (PU3NUECKHMH BeJINUYMHAMU, HU3MEHEHHe
KOTOPBIX CO BpeMeHeM 3TU Ipa@UKU MOryT OTOOPAKAaTh.

© 2023. 000 «HsnarensctBo «HanuonanbHoe o6pasoBaHue»

KOHHDOB&HHG, pacnpocTpaHeHHe M HMCIIOJb30BaHMEe B KOMMEDUYECKHX Liesix 6e3 MUCbMEHHOro paspeunieHus npaBooﬁﬂanaTeJm He [OIIyCKaeTCsa



BAPUAHT 9

87

H

:

10

K raxmoil mosumuy mepBoro cToJibla mog0epuTe COOTBETCTBYIOIIYIO IIO3UIIUIO U3 BTOPOI'O
cToJIOIAa U 3alWINuTe B TAOJUILY BBHIOpAHHBIE IMUMPHI IIOJ COOTBETCTBYIOINVMU OyKBaMU.

TPA®UEKHA PU3BNYECKUVE BEJIMYMNHEBI
A) 1) kuHeTHUeCcKad sHeprua k
2) IpoeKIus CKOPOCTH U,
f 3) moHas MexaHUYecKas sHepruda K,
l 4) TIPOEKIUs YCKOPEHHUS @,
0 t, t
B)
|
0 t, ¢
Oreer: |A| B

IMaBiieHne paspe)KeHHOr0 rasa B COCyAe Bo3pocgo B 6 pas, a cpeiHAs dSHeprusd
MIOCTYIIATEeJIbHOrO TEIJIOBOTO ABIKEHHUS ero MOJIEKYJ Bodpocia B 2 pasa. Bo CKoJBKO
pa3 yBequUYHJaCh KOHIIEHTpAIMs MOJEKYJ rasa B cocyne?

Orser: B pas(a).

OTHOCHUTEbHAA BJIAXKHOCTL BO3AyXa B COCyZe, 3aKpbIToM mmopurHeM, paBHa 30 % . Kaxoi
CTaHeT OTHOCHUTEJIbHASA BJIAYKHOCTDH BO3AyXa B COCye, ecau 06BEM cocyia TP HeU3MeHHOU
TeMIepaType yMeHbIINTb B 1,5 pasa?

Orser: %

Pabouee Teso TemnoBoi MamuHbl ¢ KIIIL 15 % 3a mukJa paboThl moJaydaeT OT HarpeBaTe s
KOJIMYECTBO TeILIOThI, paBHoe 60 k. Kaxkyioo paboTy MalmHa cOBepIIaeT 3a IUKJI?

k.

Ha pucynke mokasan rpaQuk —IMKJIMYECKOro — Iporecca, B
IIPOBENEHHOTO C OJHOATOMHBIM HAEAJBHLIM Ia3oM, B KOOpPAMHATaX
V-T, rme V — o00Bém rasza, T — abOcoJiioTHas TeMIlepaTypa rasa.
KosnyecTBO BelecTBa rasa MOCTOSHHO. Y

M3 nOpuBeZéHHOTO HUMKE CIHCKAa
YTBEDKAECHUA, XapPaKTePUIYIOIIUe
ITPOIIECCHI.
1) daBnenue rasa B mpoiiecce CD MOCTOSHHO, IIPW 9TOM BHEIIIHUE ;o
CHJIBI COBEPIIIAIOT HaJ ra3doM IOJOKHUTEJNLHYI0 padory. .
2) B mpomecce DA pnaBjieHUe rasa M30XOPHO YMEHBIIIAETCH. 0 T
3) B mpomecce AB ras oOTHAaET B OKPYKAWOINYI0 Cpeny
TIOJIOYKUTEJIbHOE KOJMYECTBO TEIlJIOTHI.
4) B cocrossHum B KOHIIEHTpalMsi aTOMOB rasa MaKCHMaJIbHA.
5) B npornecce BC BHYTPEHHSAA SHEPrusd Ira3da OCTaeTCA IMOCTOAHHOM.

OTBerT:

BCe
Ha

BBIOEDUTE
OTpaXEHHBbIE

BepHBIE
rpadure C

OrBer: .

© 2023. 000 «HsparenscTBo «HauumoHanbHOe 06pasoBaHUe»
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TUMNOBbLIE SK3AMEHALIMOHHBLIE BAPUAHTbI

B numauuape mop mOpIHEM HAXOAUTCS TBEpPHOE ¢
BemlecTBOo. IIuauHADP MmOMECTUIHM B TOPAYYIO

neyb, a 3aTeM BBICTABUJIM Ha X0j04. Ha pucyHKe D /\ H
CXeMaTH4YHO IMOKasaH TrpauK  H3MeHEHHUS

TeMIIEPATyPhI { BEIeCTBA C TEUEHHEM BPEMEHH T. B E G L
YcTaHOBHUTE COOTBETCTBUE MEXKAY YYaCTKaAMH C K M
rpaguKa M IpoleccaMu, OTOOPaKAeMbIMU STUMU A

YYaCTKaMHU. 0 T

K ka0l mos3umuy mepBoro CTojdiia moAadepruTe COOTBETCTBYIOILYIO IIO3UIINIO0 U3 BTOPOI'O
CcTOJIONA W 3AaIMINKTE B TAOJAUIY BbIGpAHHBIE HMUQMPHI MOJ COOTBETCTBYIOIIMMU OyKBaMU.

YYACTKU TPADPUKA ITPOITECCHI
A)KL 1) KpucraaIn3anusd
B) FG 2) oxJylaskIeHue mapa

3) IIaBJIeHUTe
4) KoHIeHCcaI A

Orser: |A|B

Ha pucynke moxasaHa 3aBHCHMOCThL CHJIBI TOKA I B IPOBOAHHKE [, MA

ot BpeMmeHu t. Oupenenute 3apsj, HPOLUIECIIINI IO MPOBOAHUKY 30

B uHTepBase Bpemenu ot 0 mo 10 c. 20
10 /

Orser: MK,

0 5101520 ¢,c

B ommopommoM mMarHuTHOM moJsie wmHAyKIuedr 0,4 Ta HaxoauUTCS MPOBOJIOYHBIH KOHTYD,
BLIIIOJIHEHHBIN B (opMe KBaaparta co cTopouoit 10 cm. BekTop MHAYKIMYU MarsuTHOI'O
nojasA TNepHeHJUKYJAApeH IIJIOCKOCTH KoHTypa. OmpegeanTe MarHuTHBIM IIOTOK,
TIPOHUBBLIBAIONINI KOHTYP.

OrBer: MBo6.

Kakas wus rTouer (1, 2, 3 uau 4) sBaderca u3obpaskeHreM TOYKM S, MOJYyYEeHHBIM

B TOHKO¥ cobuparoieil JiuH3e ¢ POKYCHBIM paccTosdHueMm F (cM. puCyHOK)?

N
Skt 3,
————— F-b-f-t-t----
2F F F (2F
2
° 4
1 \\

OTBeTr: TOUKA .

© 2023. 000 «UsparenbctBo «HaumoHanbHOE o6pas3oBaHUE»

KonuposaHnue, pacnpocTpaHeHHe M KCIOJb30BAHME B KOMMEPYECKHMX LeJsiX 0e3 NMUChbMEHHOrO paspellleHHs IpaBoobiazaresis He JONYCKaeTCs



BAPUAHT 9

HeaapmﬂeHﬂoe MeTaJdJINn4YeCKoe TeJjlo, IIPpOJOJIBHOE cedeHue
KOTOpPOro IIOKa3aHO Ha PHCYHKe, IIOMECTHJH B OAHOPOAHOE
QJIIEKTPUYECKOe II0Jie HaIIpﬂ)RéHHOCTI:IO E.

W3 mnpuBegéHHOrO HHJMKEe CINCKa BbIOEpUTe BCe BepHEIE
VTBEPXKJEeHNA, OMMCHIBAIOIIME Pe3yJbTATHEl BO3JeHCTBHA 3TOTO
MoJiA Ha MeTaJLIMYecKoe TeJo.

1) Hanps:K€HHOCTBb 3JIEKTPUYECKOro IOoJA B Touke D paBHa HYJIIO.
2) Ilorenumainnr Touek B u C paBHBHI.

3) Konuenrpanusa CBOGOAHBLIX 3JIEKTPOHOB B TOuke A HamOoJibllas.
4) B Touke B MHAYIUDYETCS OTPUIATEJLHBIH 3apsn.

5) B TouKe A MHAYIHpPYETCS MOJOKUTEJbHBIN 3apdaf.

OrBer: .

3apAKeHHLIM KOHAEHCATOP HOAKIIOUNIN K Pe3UCTODPY, ¥ KOHJEHCATOP CTAJ Pa3pAaKaThCH.
Kax MeHAOTCA B IIpollecce PaspAAKM KOHJEHCATopa ero 3JeKTPOEMKOCTh M Pa3HOCThb
MOTEHIINAJIOB MEXAY OOKJaJKaMu KOHIeHcaTopa?

i KaKJOoW BeJMUYMHBI ONpPENesiTe COOTBETCTBYIOIIUH XapaKTep M3MEHEHWs:

1) yBenuumBaeTcs
2) ymeHbIIIaeTcsa
3) He U3MeEHAETCH

Banumure B Tabauny BeIOpaHHBIE IU(PHI AJIA KasKaol ¢usudeckoil BesumunHbl. Iudpps
B OTBE€TE€ MOTYT IIOBTOPSTHCS.

SJIeKTpOéMKOCTL PasnocTs IIOTEHIIAJIOB MEKAY
KOHJeHCcaTopa 06KJIaJIRaMI/I KOHOeHCaTopa

JeKTpUUeCcKas Ielb, n300paskéHHasaA Ha PUCYHKe, MOAKJIOUeHa U,
K aKKyMyJATOpy ¢ HamnpskeHHeM U, U NIpeHeOPeKHMO MAaJbIM O O
BHYTPEHHUM COIIPOTHUBJIEHUEM. IToxazanus uaeabHBIX

aMIepMerpa ¥ BOJIbTMETpa paBHBI cooTBercTBeHHO I u U. e ﬂ
<
[ | 0‘0

YcraHoBUTE COOTBETCTBHE MEMNAY (U3UUECKUMHU BEJIUUUHAMU
U (popMysaMK, II0 KOTOPHIM MX MOYKHO DacCUMUTaTh.

K xaskmoil mosuiuu mepBoro cTojbIa nmogdepuTe COOTBETCTBYIOIIYIO ITO3UIIMIO M3 BTOPOTO
cTosifIa ¥ 3amUIINTe B TabiuIly BHIOpaHHBIE HMUMPHI I0J COOTBETCTBYIOIIUMU OyKBaMH.

PUBNYECKUVE BEJIMYMNHEBI POPMYJIbI
A) moriHoCTh, mMOTpEbasIeMas JIaMIIOH 1) UI
B) conporusienue pesucropa 2) (U, -U)I
U,-U
8) ——
U
4) T
Orser: |A | B

© 2023. 000 «UsparenscrBo «HamuoHansHOe oGpasoBaHUe»
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TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTHI

BaKOH PafMOAKTHBHOTO pacIaja sgep HeKOTOporo msoroma mMmeer Bum: N = N, -2, e
L=0,04 c¢l. Kakoii mpomeHT aTux snep pacnagérca za 50 c?

Orser: % .

IIpu wmccregoBaHWM 3aBUCUMOCTY KHHETUYECKOU dHePruu (OTO3JIEKTPOHOB OT UYACTOTHI
majapiero ceera (POTO3JIEMEHT OCBEINAJICA Yepesd pasjndyHble cBeTOOUIbTPH. B mepsoi
CepHUU OMBITOB MCIIOJIb30BAJICA CBETOMUILTD, IIPONYCKAIOIINN TOIBKO (DIOJIETOBBIN CBET,
a BO BTOPOM — IIPONYCKAIOIWH TOJBKO KPACHBIM cBeT. B KakaoMm onbiTe HaOJIOLaJIHN
ABJeHue (QoroadderTa.

Kax wusmeHwmauch AJMHA BOJHBI CBETa, Magaiomiero Ha (OTO3JIeMeHT, M MaKCUMalbHasd
KMHETUYECKAs dHeprusa (POTOJIEKTPOHOB IIPHU IIepexojie OT IIePBOM cepuul ONBITOB KO BTOPOH?
i xakaoii BeJIMYMHBI OIIPEIe/JNTEe COOTBETCTBYIOIIHMI XapaKTep €€ M3MeHeHU:

1) yBeauumiach
2). YMeHbIIINJIACh
3) He M3MeHMJIACH

3anuiuTre B TA0JMUIy BbhIOpaHHBIe MU(MPBI I Kaxnoil (pusumyeckoil BenuumHabl. [{udpsl
B OTBETE MOTYT IIOBTOPATHLCA.

HnavHa BOJHBI CBETA, MakcumaJsbHasi KHHeTHYecKas
najgarmIero Ha (GpoTossieMeHT SHEepTuA (POTOIJIEKTPOHOB

Bribepure Bce BepHBIE YTBEepiKIeHUS O (DUBUYECKUX  SABICHUAX, BeJIUUYMHAX
U 3aKOHOMEPHOCTAX. 3anuInuTe MUMPHI, 0] KOTOPHIMUA OHU YKAa3aHBI.

1) B uHepnuajgbHOH cHcCTeMe OTCUETa H3MEHEeHHe MMIIyJhCa Teja PaBHO HMIOYJILCY
paBHOJEHCTBYIOIEN CUJI, AEMCTBYIONIUX HA TEJIO.

2) Ilpu mocToAHHOM AaBJIeHWM paboTa rasa IIpHU PacIIMpPEHUH IPAMO IPOHOPIIMOHAJIBHA
U3MEHEeHUI0 ero o0bEMa.

3) Cumuo#t JlopeHIIa Ha3BIBAIOT CHUJY, C KOTOPOM OIHOPORHOE 3JIeKTPUUYeCKOe IIoJIe
IeMCTBYeT Ha TOCTOSHHBIE MATHUTHI.

4) Ecim 3aMKHYTBHIHI HOPOBOAANINI KOHTYP IIOKOMTCS B OJHOPOZHOM MArHUTHOM IIOJIE,
TO B HEM BO3HUKAET WHIYKIUOHHBIN TOK.

5) OHeprus cBs3U sApa paBHA TOM SHEPrHM, KOTOpas BBIAeIAETCS Ipu 00pasoBaHUU
fAApa U3 OTAEJbHBIX ITPOTOHOB M HENTPOHOB.

Orser: .

JIaHBI cjenymoIiinue 3aBUCHUMOCTHU BEJIMYMH:

A) 3aBUCHMMOCTH IIyTH, HPOHAEHHOTO TEJOM, OpPOIIEHHBIM BEPTUKAJIBHO BBEDX,
OT BpeMeHU OT Hauaja JBUIKEHUA N0 BEPXHEU TOUKU TPAeKTOpUU;

B) 3aBucuMOCTh KOJMYECTBA TEILJIOThI, HEOOXOZMMOro [Jis KHIIEHUS BeIlecTBa, OT ero
MAacCChI;

B) 3aBHMCHMOCTH MATHHUTHOrO MOTOKA OT ILJIOMIAAU IIOBEPXHOCTU B OLHOPOJHOM MAarHUTHOM
moJie.
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YcTaHOBUTE COOTBETCTBHE MEMKAY OSTHUMH 34BUCHUMOCTAMH ¥ BHUJaMu TI'padUKOB,
obo3HaueHHBIX nubpammu 1-5. Jlaa xKaxgoir sasucumoctu A-B  moxpbepure
COOTBETCTBYOIIMM BHJ rpadpuka u 3anumure B Tabauiy BeIOpaHHBIE IHUQPHI
OJ COOTBeTCTByMOIMMMHU OyKBaMu. [{udpsl B 0TBeTe MOIYT IIOBTOPATHLCH.

1) (2) 3)
OrBer: |A|B|B

OmpezennTe TOKAa3aHWS BOJLTMETpa (CM. pPHCYHOK), €CJIHU 4 6
IOTPENIHOCTh IPAMOro H3MepeHUs HaNpAKeHWs paBHaA IleHe 2 \\\\HI
IeJIeHUsl BOJBTMETpa. BoJbTMETp IporpagyupoBaH B BOJIbTAX. \\\\\

N\

0
Orser: ( + ) B. v

B 6aank omeemoe N 1 nepenecume monvko 4ucia, He pa3denas ux npobenom
uau opyzum 3HAKOM.

VyeHUKY HEOOXOZMMO HAa ONBITeé OOHAPYXKUTH 3aBHCHUMOCTH IepHuofa CBOOOAHBIX
KosebaHMil MPYKUHHOIO MAATHHUKA OT Macchl Ipys3a. ¥ Hero mMeercs HATH NMPYKHUHHBIX
MasTHUKOB, XapaKTEePHCTHKM KOTOPBLIX IpuBeaeHbl B Tabiuie. Kakue 1Ba MasaTHHKA
HEeoO0XOJMMO B3ATh YVUEHHUKY, 4TOOBI IPOBECTH JaHHOEe HccieqoBaHue? I'py3bl CILIOIIHBIE.

Ne JKécTKoCTh NMPYKUHBEI, O061Bém rpysa, Marepuau,
MafATHHKA H/m cm® u3 KOTOPOro caejaH rpys

1 40 30 aJIIOMUHUU

2 60 60 AJNIOMUBUH

3 40 30 MeIb

4 10 30 AJIIOMUHIH

5 10 60 MeIb

3anuImTe B OTBETE HOMEpa BbIﬁpaHHbIX MaATHHUKOB.

Orser:

He 3a6ydvme nepenecmu 6ce omeemui. 6 6a1anx omeemoé N 1 6 coomeemcmeuu
¢ uHcmpyxyuell no 6bLNONHEHUI0 pabombt.

IIposepome, umobv. kaxcOwvitii omeem O6bLL 3anucan 6 cCmpoke ¢ HOMepoOMm
coomeéemcmaeyou,ezo 3a0aHUA.
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TUNOBLIE 3K3AMEHALIMOHHBLIE BAPUAHTI

N
ot

27

Yacts 2

Hna sanucu omeemoé na 3adanusn 24-30 ucnonvdyiime BJIAHK OTBETOB N 2.
3anuwume chaiana Homep 3adanua (24, 25 u m.0d.), a 3amem peuieHue
coomeemcmeyowel 3adavu. Omeemur 3anucviéaiime 4émro u pa3bopuueo.

ManeHbKUI He3apssKeHHBLIH IIapHMK, HMOABEIeHHBIM HA HEIPOBOAAIIEeil HUTH, IOMEIlEH

HajJ TOPHM3OHTAJbHOM  [JUOJIEKTPUYECKOM  ILIACTUHOM, pABHOMEDHO 3apAXKEeHHOM
IMOJIOYKUATENBHBIM 3apANOM. PasdMephbl IJIACTUHBLI BO MHOT'O DPa3 IIPEBBIMIAIOT AJINHY HUTH.
Onupasch Ha 3aKOHLI MEXAHUKM U 9JeKTPOOUHAMWUKHU, OOBACHHUTE, KaK H3MEHUTCH
IepHUoJ MAaJbIX CBOOOAHEIX KOJIe0AHUU IapuKa, ecJu €My COOOIIUTH OTPUIATEJIbHBIN
3aps/. ‘

ITonnoe npaeunvhoe peurenue kaxcdou us 3adaw 25-30 donxHo codepricambv
3a4KOHbL U (POPMYNbL, NPUMEHEHUEe KOmopblx Heobxodumo u docmamouno 0ns
pewenus 3adaiu, a makxjice mamemamuiecKue npeo6PA30V6AHUA, PACULEMBL
C YUCLEHHbLM OMEemoMm U npu Heo6x00umocmu PUCyHOK, NOACHAIOU UL peuleHue.

IMocienHuil KMJIOMETp IIyTH Iepej] OCTAHOBKOM moesn mpeogosen 3a 250 c. Kaxosa Oblna
CKOPOCTH II0€3Ja B Hauaje TOPMOMKeHHA? YCKOpPeHHe Moe3[a CUUTATH TOCTOSHHBIM.

Ha mudparknuonuyio pemérky, umeitoniyio 300 miTpuxoB Ha 1 MM, NePpIEeHAUKYJIIPHO
eé IOBEPXHOCTM IajaeT Y3KMI JIyd MOHOXPOMATHUECKOTO CBeTa uacToToit 5,6 - 1014 I'm.
KakoB mMakcuMaibHBIA  HMOPANOK  AUGPPAKIIMOHHOTO  MAaKCHUMyMa, JOCTYIIHOT'O
I HabgarogeHusa?

B BepTUKAJILHOM IMIMHAPUYECKOM COCYAEe C TIJIaIKUMHU . .
CTeHKaMHU II0J IOABMKHBIM IIOPIIIHEM ILIOIAAbIO IIOIEPEYHOTO T
ceyennsa 50 cm? HaxXOQUTCA pas3pesKeHHBLIN ras (CM. PHCYHOK). lg.

Ilpy [ABMIKEHMH cocyZa II0 BePTUKAJIM C YCKOpeHHueM, : H||||| lml H [Hl[
HaIpaBJIeHHLIM BBepX M PaBHBIM II0 MOAYJIO 2 M/c2, BBICOTA
cTosiba Tasa IOJ MOPIIHEM IIOCTOAHHA M Ha 5 % MeHbIle,
yeM B IoKosdAleMcsi cocyge. Cumras TemmepaTypy rasa
moJ TOPIIHEM HeM3MEeHHOUW, a HapysKHOe [aBJIEeHHUe
nocroaHHBIM 1 paBHBIM 28 kKlla, ompenenute Maccy HOPIIHA.
Macca rasa Ioj IIOPIIHEM IIOCTOSHHA.

Hon c zapamom (]:3,2-10719 Kn u maccoit m=1,5-10"2 kr MIPOXOAUT YCKOPSAIOIIYIO
pasHocTb morennuanoB U =102 B u mocie sroro momazaer B OZHOPOZHOE MATHHUTHOE
mojie, B KOTOPOM [ABHIKETCS II0 OKPYyskHOCTH paguycom R =0,3 m. Ompenennre MORYJIb
VHAYKIUKX B MarauTHOro mnoJuas. Cumrarb, 4TO yCTaHOBKA HaxXOomuTcs B Bakyyme. Cuioi
TAKECTH M CKOPOCTBIO MOHA J0 IIPOXOKIEHUS YCKOPSAIOIlel pasHOCTU IIOTEHIINAJIOB
nmpeHeOpeys.
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Ha pacc

HeBecomrlii crep:xkeb AB ¢ IByMA MaJbIMU TIDYy3UKaMU
maccamu m;=200 r u my,=100 r, pacHOJOKEHHBHIMU
B Toukax C u B COOTBETCTBEHHO, IIAPHUPHO B3aKPEILIEH
B Touke A. I'pys maccoit M =100 r noaBeItieH K UAeaJIbHOMY
60Ky 3a HEBECOMYI0 M HEPacTsSIKUMYI0 HUTb, APYyTroi
KOHeI KOTOPOil COeIMHEH C HVDYKHUM KOHIIOM CTEpXKHHA,
Kak IIOKa3aHO Ha pHCYHKe. Bcs cucremMa HaXOZWUTCH
B PABHOBECHHU: CTEPKE€Hb OTKJIOHEH OT BEPTUKAJIU HA YIOJI
o=30° a HHUTh COCTABJAET YroJl C BEPTUKAIBIO, PaBHBIN
B=30°. Paccrosaue AC=b=25 cm. Onpenenure AauHy
crepxxkuaa AB. CpenailiTe pPUCYHOK C YKasaHUEM CHII,
IEeHCTBYIOIUX Ha rpy3 M U CTEpyKeHb.

O0ocHYHTe IPUMEHNMOCTh 3aKOHOB, MCIOJb3yeMBbIX IIPM PellleHUU 3amadi.

coomeemcmeyrwoui,ezo 3ad0anus.
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TOSHUU 6 M OT TOYEYHOIr0 MCTOUYHMKA MOHOXPOMATHUUYECKOTO MBJIYUEeHU C AJIUHOMI
Bosael 0,6 MKM MNepOneHIWUKYJISPHO IMAJAIONIMM JydaM pacloJIodKeHa ILJIAaCTHHKA
ILUIOIIAZBI0 8 MM2, Ha KOTOPYIO IafaeT exXeCeKyHIHO 6 - 10'? ¢doronoB. KakoBa MOIITHOCTH
U3JyJeHUs MCTOYHMKA, €CJIM OH M3JydaeT CBeT OJUHAKOBO BO Bce cTOpoHEI? Ilmomans
cdepsl paguycom R paccumThIBaeTca mo (opmyae: S =4nR2.

IIposepome, uwmobwvl. Kaxicdvli omeem O6vLl 3anucan padom ¢ HOMEPOM




