Bapuant Ne2023302

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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BAPHUAHT 2

Yacts 1

Omeemamu k 3adanuam 1-23 aenaomces wucao uau nocaedoéamenbHocms yu@p.
Omeem 3anuuiume 6 none omeéema 6 mexkcme pabombui, a 3amem nepeHecume
6 B/IAHE OTBETOB N 1 cnpaeéa om nomepa coomeéemcmeéyou,ezo 3a0anus,
Ha4uHas ¢ nepeol kaemouku. Kaxncoolii cumeon nuwume 6 omoenvHol Ka1emo4kre
6 coomeéemcmeuu ¢ npueedénnovimu 6 6aanrke obpasyamu. Edunuysvl usmepenus
Qdusuveckux 6eUUUH NUCAMb He HYHCHO.

Ha pucynke npuBenéH rpa¢uk 3aBHCUMOCTH v, M/C
IPOEKIUU U, CKOPOCTU Tejia OT BpeMeHH t. 20
10 o
Omnpenennre IPOEKIUI0 @, YCKOPEHUSA 3TOTO 0 | L
Teja B MHTepBaJle BpeMeHHu oT 15 mo 20 c. ~10 2 9 1i5 %9/ 25 | 30 t.c
-20 1 ! | { : 1 ‘
Orser: Mm/c2.

B maepmuansHOl cucTeMe oTcuéra cmia, MOAYJIb KoTopoil paseH 16 H, coobmjaer Teiy
Maccoil m yckopeHme d. KaKOB MOAYJb CHJBI, KOTOpas COOOIaeT Teay Maccoii. 4m

o . a
B 3TOM CHCTEMeEe OTCUueTa yCKOpeHHne E? x
1

OTger: H. /\ /\ /

Ha pucyHke npezacTaBiieHbI rpaUMKN 3aBUCUMOCTHA KOOPAUHAT ABYX

\% o

TeJl OT BpeMeHH. UeMy pPaBHO OTHOIIEHHE YacTOT V—l KoJe0aHuM 0 7
2

STUX Teu? l

Orser: . U \/

HeGonpmoit rpys, MOKOAMIUMCS HA TJIaSKOM I'OPU30HTAJIBHOM CTOJIE, COEAUHEH JIErKOM
TOPU30HTAJbHON TIPYJKUHOH C BEPTUKAJIBHOM CTeHKO#. I'py3 HEeMHOro CcMemamoT
OT IIOJIOYKEHUS PAaBHOBECUA M OTIIYCKAIOT M3 COCTOAHUA IIOKOSA, IIOCJIE Yero OH HauyWHAaeT
KoJe0aThCs, JBUTAACHh BIOJb OCH MPYKUHBI, MapajjieJbHO KOTOPO# HampaBieHa och Ox.
B rabmunme npuBeneHbI 3HAYEHUS KOOPAMHATHI TIpys3a X B PA3JIUUYHLIE MOMEHTBI
BpemeHu t. BriGepure Bce BepHbie YTBEPMKIEHHS O Pe3yJbTaTaX o9TOr0 OIILITA
Ha OCHOBAaHMHM [aHHBIX, coAep:Kamuuxcsa B Tabauine. IlorpemrHOCT uU3MepeHUs
koopauHatel paBHa 0,1 cm, Bpemenn — 0,1 c.

t, c 00 02 )04 | 0,6 | 0,8 1,0 1,2
x, cM 4,0 | 2,8 | 0,0 | -2,8 | -4,0| -2,8| 0,0

1) B moment Bpemenu 0,8 ¢ ycKopeHue rpysa paBHO HYJIIO.

2) Mopynb cuibl, ¢ KOTODPOl MpysKHHA AelCTByeT Ha I'py3, B MoMeHT Bpemenu 0,8 ¢
OoJbirie, yeM B MOMEHT BpemeHu 1,2 c.

3) Yacrora KoJiebauuii rpysa pasHa 0,625 I'm.

4) Ilepuon roaebaumii rpysa paseH 0,8 c.

5) B momeHT BpemeHu 1,2 ¢ KMHeTHUECKAs SHEPrus Ipy3a MUHUMAJLHA.

Orser: .

© 2023. 000 «H3parensctBo «HanmonanbHoe o6GpazoBaHue»

Konuposanue, pacmpocTpaHeHHe M HCIOJb30BaHHE B KOMMEPUYECKHX IiejsdX 0e3 IMCHMEHHOrO pas3pellieHus NpaBooGiajaTesiss He HONYCKAaeTcs



BAPUAHT 2 23

I

CHoopTcMeH CIyCKaeTcs Ha IapallioTe ¢ IIOCTOAHHOM CKOpocThio. Kak usMeHAOTCH
C TedyeHMEM BpEeMeHM B MpOoIecce CIyCKa MMIIYyJbC CIOPTCMEHa U ero IOoTeHIHajlbHasd
sHeprusa?

s KaKkaoi BeJMUYMHBI ONPENEIUTEe COOTBETCTBYIOUIWM XapakTep M3MEHEHWs:

1) yBenrmumBaeTca

2) ywmeHbIIaeTca

3) He U3MeHsETCs

BanumuTre B TaOJUIy BHIOpPaHHBIE NU(PPHI AJA KaKaou dusmdeckoil BeauuuHbI. Lludpo
B OTBETE MOTYT IIOBTOPSATHCA.

Nmnyase IToTennuanbHasa sHEPTUA

Ha pucyske nokasaH rpaduK 3aBUCHMMOCTH KOODAMHATHI X Teja, X

IBIKYIIErocsa BAoab ocu Ox, or BpemeHu t (mapabosia). I'padpurn

A u B mpexcraBiasiioT co00i 3aBUCUMOCTH (hUBUUECKUX BEJIUUUH,

XapakTepusyIUX ABUKEHUe Tejia, OT BpeMeHU t. 0 7

YcTaHoBUTE COOTBETCTBHE MEXKIYy rpaduKaMym U (OU3UIECKUMU
BeJINYMHAMM, 3aBHCHMOCTH KOTOPBIX OT BpEMEHHW 3TU TrpaduKu
MOTYT IIPEICTABJIATH.

K xasxmoil mo3uiuy mepBoro cToJidna moaGepuTe COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOTO
cTOoN0IAa U 3alMIIMTEe B TAOAMIly BbIOpAHHBIE IMMPHI IO COOTBETCTBYIOIUMU OyKBaMU.

TPA®UKN ®U3NYECKUE BEJINYNHBI
A 1) mpoexrnus CKOPOCTH Tesla
) 2) mOpoeKIuA YCKOPEHUd TeJsa

3) KuHeTHYeCKas SHEPTHUA TeJsa
4) npoeknusa Ha ochk Ox mepeMelleHHUs Teja
13 HAYAJHHOTO IOJIOMKEeHU A

0 t
B)

0 / t
OrsBer: |A| B

IIpu remneparype T, u HaBjieHUU P, 3 MOJb HAEAJIHHOTO rasa 3aHMMAaiOT o0LEM 6V,
CkoapKO MoOJIb rasa OyayT saHuMarh o0bEM V,, mpu temmeparype 2T, u maBiaeHuu 2p,?

OTBer: MOJIb.

OTHOCHUTE/bHAA BJAXXHOCTh BO3AyXa B 3aKphITOM cocyge paBHa 60 % . Kaxoii Oyzger
OTHOCHUTEJbHAA BJIAYKHOCTH BO3JyXa B COCyJAe, €CJU IIPU HEW3MeHHOH TeMmIlepaTrype
yBeJINMuYnThL 00BEM cocyza B 1,5 pasa?

Orser: % .

© 2023. 000 «UsparensctBo «HamuonanbHoe o6pagoBaHue»

Konnposaﬂne, pacnpocTpaHeHne U HUCMOJIb30BaHUE B KOMMEPUYECKHUX Ienadax 6e3 MUCHMEHHOI'O pa3pelleHus npaBooﬁnanaTeﬂa He JOoIIyCKaeTcsd
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TUNOBbIE 9K3AMEHALIMOHHBIE BAPUAHTDI

Temnosaa mammuaa ¢ KIII 40 % 3a muka paboThl OTAAET XOJIOAUIBHUKY KOJIHYECTBO
TemJoThl, paBHOoe 60 JI»xk. Kaxoe KoJamuecTBO TeIJIOTHI MAIlIWHA [OJy4daeT 3a IUKT
OT HarpeBaTeJs?

OTBer: ox.

IIpy usyuyeHMM SBJIEHUSA TEIJIOOOMEHa TEePMETUYHBIN TenJIOU30JIH-
POBAHHBIA COCYL C OOHOATOMHBIM HAEAJbHBIM TIa3oM pasfeIuian
HEHOJABH)KHOM IIeperopojKoil, CIOCOOHOM IIPOBOAUTH TENJIO, Ha JBe
OAMHAKOBEIe YacTu (cM. pHCYHOK). Ilocie aTOro ras B pasHBIX 4acCTAX
cocyZa Harpejiu OO pasHEIX Temieparyp. Temmeparypa rasa B uactu A pasBHa 123 °C,
a B yactu B pasra 303 K. KosmmuecTBO rasa oguHaKoBO B o6enx yacTax cocyza. Cuurada,
YTO TEIJIOEMKOCTL COCYJa IPeHeOpeKMMO MaJjia, BbIOepUTe BCe YTBEDIKAEHHA, KOTOPbIE
BEPHO OTPaKalOT M3MEHEHH, MPOUCXOAAIINE C Ta30M B JajJbHeHIlIeM IOoCjJe OKOHYaHUA
HarpeBaHUA. :

1) IIpu TemnooOMeHe ras B 4YacTH A OTAaBaJl IOJIOKUTENBHOE KOJHUYECTBO TEILIOTHI,
a ras B yactu B ero moayuai.

2) Yepes mocTaTouHO GOJIBIIION IMPOMEKYTOK BPEMEHH TeMIlepaTypa rasa B o0emx JacTax
cocyZia crajia ofuHaKoBou m paBHoi# 213 °C.

3) BuyTpeHHaA SHepruA rasa B 4acTH A YMEHbBIIHJIACH.

4) B pesyabraTe TemnoobMeHa ras B cocyne B He cosepiias pabGoThI.

5) Temmeparypa rasa B 4acTu D NOHH3HJIACH.

Orser: .

OzuH MOJIb OZHOATOMHOI'O MAEAJHLHOTO ra3a y4acTByeT B IIpoiecce P 3
1-2-3, rpaduK KOTOpPOro mM300paK€H HA PUCYHKE B KOOpAMHATaX
p—T, rme p — paByeHue rasa, T — abcosiloTHasA TeMmIlepaTypa rasa.

Kak msmensiorcsa o6séM rasa V B xoge mporecca 1—2 ¥ IJIOTHOCTH
rasa B xofe mpormecca 2—3? Macca rasa ocraércs IOCTOSHHOM.

Oasi KaKIol BEJWYUHBI OIPEAeJINTe COOTBETCTBYIOIIMI XapaKTep 0 T
U3MEHEHUA:

1) yBeauumBaeTca
2) yMeHbIIaeTcs
3) He M3MeHseTCA

3anumninte B Ta0AUIly BHIOPAHHBIEC ITMMPHI AJIA Kaxaol ¢usndecKoil BeanuuHbl. 1{udpsl
B OTBET€ MOTYT MOBTOPSATHCS.

O6€éM raza B xone IlnorHOCTEL rasa B xone
mpoiecca 1-2 mpoitecca 2—3

© 2023. 000 «UsparenbctBo «HaumoHasbHOe o6pasoBaHUe»

ROHHPOB&HHE, pacrnpoCcTpaHeHHe U HCIOJIb30BaHNE B KOMMEPUECKUX ILeJadAX 6Ge3 IMUCbMEHHOTO paspelleHusa npaBooﬁnanaTeJm He AOIIyCKaeTcsa
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YUyeHHUK COeIVHUJI YeThIpe JAMIIOYKYM HAKAJINBAHUSA
TaK, KaK IIOKasaHo Ha pucyuke. Ompenesute
CONIPOTHUBJIEHNE IeNn MeXIy ToukamMmu A u B, ecam
COIIPOTHUBJICHNE Kaxkaou jJamimouku pasuao 20 Owm. A B

Orser: Owm.

OHeprusa MArHUTHOrO IMOJS KATyIIKM MHIYKTHUBHOCTH Ipu cuie Toka 6 A pasHa 0,54 IIx.
OmnpenennTe WHAYKTUBHOCTL KATYIIKH.

Orser: MI'H.

Ha pucyuke mpuseféH rpa@ui 3aBUCHMOCTH CHJIbI TOKA OT BpeMeHH B KoJie0aTeJbHOM
KoHType. CKOJBKO pas B TeueHue mepBbIXx 10 MKC dHeprusa KaTYIIKW JOCTUTaeT
MaKCHUMAJIbHOTO 3HAUYEHUSA?

OrBer: pas(a).

Or gepeBaHHOro KoJjablia Ne 1 OTOZBUramT IOMKHBIM IIOJIOC IIOJIOCOBOTO MATHUTA,
a OT MemHOTro KoJblla Ne 2 — ceBepHBIHM IOJIOC TAKOrO »Ke MarHura (CM. PHCYHOK).

Ne 1 Ne 2

W3 npuBegéHHOTO HUIKE CHMCKA BHIOEPHTE BCE BEpPHBIE YTBEPIKIAEHUS OTHOCHUTEIHLHO
HaOJI0gaeMbIX SBJIEHUH.

1) B koabume Ne 1 BO3HMKAET MHAYKIIMOHHLIN TOK.

2) B xoubie No 2 MHAYKIMOHHBLIA TOK He BO3HUKAeT.

3) Koabmo Ne 1 He B3amMOZEHCTBYEeT ¢ MarHUTOM.

4) Koubmo Ne 2 mputaruBaeTrcs K MarHury.

5) B kosbme Ne 1 He Bosuumkaer IIC 2/1eKTPOMATHUTHON MHIYKIIHH.

Orser: .

© 2023. 000 «UsparensctBo «HanumonanbHoe o6pasoBaHue»

Konnponaﬂne, pacrpocTpaHeHHe M MCIOJb30BaHME B KOMMEPYECKHX IedaX 6e3 IUCHbMEHHOIo paspelleHus npaBoobyiasaTess He NONYyCKaeTCsa
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TUMOBbLIE 3KBAMEHALMOHHbLIE BAPUAHTbI

Pesucrop R; u peocrar R, HOAKJIOUEHBI IIOCTIEJO0BATEIHHO
K UCTOYHUKY Hanpskenusa U (cMm. pucyuokr). Kak namensarcs

cujla TOKA B IeNM ¥ HANpAMKeHWe Ha peocrate R,, ecam [/ R,
YMEHBIIIUTH CONMPOTHBJeHHe peocrara? CuuTaTh, UTO

HanpsKeHWe Ha BBIBOJAX MCTOYHMKA OCTA€TCA IIPM STOM T —
TIOCTOSAHHBIM. 'T'

JJIa  KaKkIoil BeJWYMHBI OIIPENEJNIITEe COOTBETCTBYIOIIMUNA
XapaKTep M3MEHeHUA:

1) yBeauuurcsa
2) yMEHBIIHUTCA
3) He M3MEHUTCH

3anuiure B TaOJAUIy BLIOpAHHBIE ITHU@PHI AIA KAXKION (usndecKoil Beanuyunubl. [Tudpsl
B OTBETE MOTYT IMOBTOPSTHLCS.

Cuna ToKa B Ienu Hanpsaxenue Ha peocrare R,

Ha pucynke npuBefés rpadvK 3aBUCUMOCTU CHJIBI TOKA OT BpemeHu [
B KaTyIIKe MHAYKTUBHOCTHA WUAEAJBbHOTO K0Je0aTeJbHOrO KOHTYpA. ‘

XapaxkTepusylommx  KoJjiebaHUsS B  KOHType. Y CTAaHOBHUTE

COOTBETCTBHE MEKIy rpadumraMu 1 GU3UUYECKHMM BeJIUYMHAMU,

3aBHCHMOCTh KOTODPBHIX OT BpPEeMEHH OTH TIpa@UKH MOLYT

NIpPeACcTaBIATh. K KaKIOH MO3UIMH [EepPBOT0 CTOJOIA IMOA0EPHUTE COOTBETCTBYIOIIYIO
MO3UIIUI0 U3 BTOPOTO CTOJIOIIA M 3aluIIWTe B TaOJAMIy BbIOpaHHBIE NHUMPHL IOJ
COOTBETCTBYIOIIUMH OYKBAMM.

I'PAOUEKN PUSNYECKNE BEJINYNHBI

A) 1) MHAYKTUBHOCTH KATYIIIKU

2) mampsi:keHMe Ha OOKJIaJKax KOHJeHcaTopa

3) sHeprud 9JIEKTPUYECKOTO OIS KOHAeHcaTopa
4) sHeprusa MarHUTHOT'O MOJA KATYIIIKHA

I'paduru A u B npencraBidoT udaMeHeHUsT (PU3NUECKUX BEJIUUYMH, O‘ \/ T

0 T t
B)

0 \/T t
OtBer: |A|B

Snpo nnatuHb 1%Pt HUCIOBITHIBAET O-PacHaj, IPU 3TOM 00pasyloTCs O-4acTHIla U SAAPO

XUMHUYECKOT0 3JIeMeHTa %X. Yemy paBHO MaccoBoe uYucjgo A (B ATOMHBIX eIWHHIIAX
maccel) agpa X?

OrTser: .

© 2023. 000 «UsgarenscTBo «HaumonanbHoe o6paszoBaHue»

Konnposaﬂne, pacnpocTpaHeHHe U HCIOJIb30BaHKE B KOMMEDYECKHX IeJAX 0e3 MUCbMEHHOr0 paspelieHus npaBoonauaTeﬂﬁ He JOIIyCKaeTCda
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MoHOXpOMATHUYECKHI CBET C AJMHOMN BOJIHBI A IaJaeT Ha MOBEPXHOCTh MeTajja, BhI3bIBAs
doroadpderr. Ilocie m3MeHeHHMs SHeEpPruy IajamIuX (OTOHOB MOAYJBb 3alUPAIOIIEro
Hanpsikenus U, ymeHbmnica. Kak nsMeHMJIKCh DX 3TOM JJMHA BOJHBI A IAJAOIIEro
cBeTa U MaKCUMAaJIbHAs KUHETHYEeCKas SHeprusi (hoTO3JEeKTPOHOB?

s Kaxmoil BeJNUYMHBI OIPeJeSIUTe COOTBETCTBYIOIHUN XapaKTep U3MEHEHUd:
1) yBeauumiach 2) yMeHBIINUJIACh 3) He M3MeHUJIACh

Sanpmure B TaOJIUIy BHIOPaHHBIE HUMPHI AJIA KaKIol (pusudecKoil BesudyuHbl. 1{udpsl
B OTBETE€ MOT'YT HOBTOPATHLCH. '

IlnuHa BOJHBI A majaoiero | MakcuMmanbHas KUHeETHYECKad
cBeTa aHeprus GOTO3JIEKTPOHOB

BriGepuTe BCe BepHBIE YTBEPKIECHUS O (UBUYECKUX ABJIEHUAX, BeIUYHHAX
M 3aKOHOMEDPHOCTAX. SaMHUIInTe MUMPHI, I0J KOTOPHLIMU OHHM YKAa3aHHI.

1) IIpu paBHOMEpPHOM [ABHIKEHHM I10 OKPYXKHOCTH 3a Ji00ble paBHBIE IIPOMEKYTKH
BPEMEHH TeJIO COBEpPIIAeT OJWHAKOBBIE IepeMeIleHUs.

2) Cpenusas KMHETHMYECKAs DHEPIHUs IIOCTYHATEIbHOTO TEILJIOBOTO [ABMYKEHUS MOJIEKYJI
rasa IpsaMO NPOIOPIHOHAJIBHA a0COJIOTHOM TeMIlepaType rasa.

3) B HeomHOPOIHOM 3JIEKTPOCTATHUUYECKOM IToJie padoTa II0 IIepeMeIlleHUI0 3apana Mexy
IBYMA TOUYKAMHU 3aBUCHUT OT TPAECKTOPHUMH.

4) Ilpu mepexofe 3JEKTPOMATCHMTHOM BOJHEI M3 OINTHYECKU MeHee IJIOTHOIN B OITUYECKH
0oJjiee ILJIOTHYIO CpeAy YacTOTa BOJHBLI He M3MEHSAETCH.

5) IIpu ssmexTpoHHOM [B-pacmaze Macca siipa yMeHbIIIaeTcH.

Orser: .

lIaHBI cijaenymoIlimue 3aBUCHMMOCTH BEJIMYUYUH:

A) 3aBHCHMOCTL IepHOJa MAaJbIX CBOOOZHBIX KOJe0AHHMI MaTeMaTHYeCKOr0 MaATHUKA
OT AJWHBLI HATHU MasiTHUKA;

B) 3aBMCUMOCTH KOJIMUECTBA TEILJIOTHI, BBIAEJSAIONIETOCA IIPU KOHAEHCAIlUU IIapa, OT ero
MAaccChI;

B) saBucuMOCTh CHJIBI TOKa 4Yepe3 y4YacTOK Iely, COJepKalluidi  pe3ucTop,
OT COIPOTHUBJIEHUS PE3UCTOPA IPH IIOCTOAHHOM HAIPAMKEHUM Ha KOHIAX ydacTKa.

YcraHoBUTE COOTBETCTBHE MEXKAY OSTUMM 3aBUCHUMOCTSAMM M BHUAAMU I'pauKOB,
ob6osHauenHblx nuppamm 1-5. [Das kKaxkgoit saBucumoctu A-B  moxpbepure
COOTBETCTBYIOI[MI BHJA rpaduwKa ¥ 3anuiiure B Tabauiy BbIOpaHHbIe LIUQPHL IO
cooTBeTcTByOIUMHU GykBaMu. 1[udpsl B oTBeTe MOryT HOBTOPATHCH.
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|22 |

Yrobbl y3HATH AWAMETP HHUKEJIMHOBOUM IIPOBOJIOKM, YUEHHK HAMOTAJ €€ BUTOK K BUTKY
Ha KapaHJall ¥ HU3MepuJa IiauHy HamoTku u3 50 BuTkos. [[iinHa oKasajiach pPaBHOU
(80 £ 1) mm. SanuinuTe B OTBET AUAMETP HPOBOJOKHK C YUYETOM IIOTPEIIHOCTH M3MEpeHUH.

Orser: ( + ) MM.

B 6nank omeemoé N 1 nepenecume monvko wucaa, He paiddenan ux npobenom
unu opyzum 3HAKOM.

Heo6xogumo co6paTh 5KCHEPHMEHTAJIBHYIO YCTAHOBKY, C IIOMOINBI0O KOTOPOM MOYKHO
OIPEeJIeJIUTh OINTHUYECKYIO CHJIy coOuparomieii JuH3bl. B KadecTBe HCTOYHMKA CBeTa
IIKOJBHHUK B3AJ TOpAIIyI0 cBedy. JIMH3a y Hero yske ecTh. Kakue gBa mpeamera
U3 TPUBEIEHHOTO HUMKEe TIepeuHs o0opyAoBaHWS HeOOXOAMMO JOIOJHUTENBHO
HUCIIOJIb30BATh JAJIA ITPOBEHEHUS 9TOr0 SKCIepUMeHTa?

1) sepkaJjo 4) juHelirka
2) IuHaAMOMETP 5) raapbBaHOMETP
3) skpau

B orBere samummuTe HOMepa BBIOPAHHOTO 000OPYIOBAHUAI.

Orser:

He 3a6ydvme nepenecmu 6ce oméemu. 6 61ank omeemoé N 1 6 coomeemcmeéuu
¢ UHCmpyYKyuel no 6vinoaAHeHUl0 pabomul.

ITposepvme, umobGsbl. Kaxcdvlli omeéem 6GbLL 3aNUCAH 6 CMPOKe C HOMEPOM
coomeéemcmeyu,ezo 3a0aHUA.

Yactp 2

HAna 3anucu omeemoe na 3adanus 24-30 ucnonvsyiime BJIAHK OTBETOB N: 2.
Januwume cHavana Homep 3adanusn (24, 25 u m.d.), a 3amem peweHue
coomeemcmeytouel 3adaiu. Omeemur. 3anucviéatime wémko u pa3bopiueo.

B eBoit mosioBHMHE HE3apAKEHHOI'0 METAJJIMYECKOro Imapa
pacmoJiaraeTcsi KpymHas ImapooOpasHas TOJIOCTh, 3aIlOoJHEeHHAas
BoaayxoMm. Illap HaxoauTCs B BO3AYX€E BAAJU OT IPYTUX HIPEIMETOB.
B 1meHTp moJioCTHM IIOMENIEH OTPUIATEJIbHBLIM TOUEUHBIA 3apA
q <0 (cm. pucyHok). HapucyiiTe KapTuHy JUHUA HAUPAKEHHOCTHU
9JIEKTPOCTATUYECKOTO MOJIsI BHYTPHU IIOJOCTH, BHYTPU HPOBOJHUKA
U cHapy'xXu miapa. Ecam moJjie OTCYTCTBYeT, HAIHIINTE B JaHHON
obmactu: E = 0. Ecu mosie OTIWYHO OT HYJIfA, HAPUCYHTe KAPTHHY
moJsA B JAAHHON 00JaCTH, MCIIOJL3Ys BOCEMb JMHHUN HanpsxEéHHocTH. OTBET MOSCHHUTE,
yKasaB, Kakue (usnyecKue 3aKOHOMEPHOCTH BbI MCIIOJIL30BaIu A O0BACHEHU.

ITonanoe npaeunvroe peutenue raxcdoi u3 3adawr 25-30 0onsxnno codepicamo
3aKOHbL U (OopMYnbL, nNpumMeHeHUe KOMOpPbLX Heob6xo0umo u 0ocmamoiHo Ons
pewenusn 3adavu, a maxxie mamemamuiecKue npeob6Pa36aHUA, PACUEMbBL
C YUCLEHHBLM OMEemoM U npu Heo6x00UMOCMU PUCYHOK, NOACHAIOWUI peulerue.
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IIBa rpysa, CBA3aHHBIX HEPACTAKUMON M HEBECOMOH M, M,
HUTBIO, [OBUMKYTCA IO TJagKOH ropI/ISOHTaJILHof/’I | l Iﬁ Il
MOBEPXHOCTH IIOJ MEeHCTBUEM T'OPU30HTAJBLHOUA CHUJIBI F,

IPUJIOYKEHHOM K Irpy3y Maccoit M = 2 KT (CM. PUCYHOK).

MakcumanbHas cuja F, Ipu KOTOpPOil HUTH elné He oOpwIBaercs, paBHa 18 H. MssecTHO,
YTO HHUTh MOXKET BBIZIepKaTh Harpysky He 6osee 10 H. Yemy paBHa macca M, BTOPOro
rpysa?

Yy

Ha guppaxknuoHHYI pemeéTKy, umeronyio 500 mrpuxoB Ha 1 MM, HepHeHAUKYJIAPHO
€6 NOBEPXHOCTH MajaeT Y3KWiHl JIyd MOHOXPOMATHUYECKOTO cBera uacrtoroir 510 I'm.
KaxoB MaKcUMaJbHBIA NOPANOK JAUPPAKIHMOHHOTO MaKCUMyMa, MJOCTYIHOIO [JIs
HabaogeHna?

B ropusoHTaJILHOM IMUJIKHAPE C TIALKUMHU CTEHKAMHU IOl MACCUBHBIM
IIOPIIIHEM HAXOAUTCA ' OJHOATOMHBINA wuAeanbHbIN ras. IlopiieHb AAM Po
COeIMHEH C OCHOBAHMEM IIMINHAPA IIPYXKHHON C KECTKOCTBIO kK. Do
B HauaJIbHOM COCTOSTHUM PACCTOSHHUE MEKIY IOPIITHEM U OCHOBaHUEM
muInHApa ObLI0 paBHO L, a maBjieHHe rasa B ITMJIMHAPE OBLIO PaBHO
BHeIIHeMy aTMOoc(epHOMY AaBIEHUIO P, (CM. PHCYHOK). 3aTeM rasy
OBLTIO TepemaHO KOJIMYeCTBO TEMIJOThI @, W B pe3yjbTaTe IIOPIIEHb
MeIJIEHHO IIepeMecTHJICS BIIpaBo Ha paccrosume b. Uemy paBHa
MJIOIIAAL IMOPIIHA S?

B menu, m300paskEéHHOM Ha PHUCYHKe, CONPOTHUBJEHHE IUOMAA
B IPAMOM HAIpaBJIeHUU IpeHeOpeKuMO MaJjo, a B 00paTHOM —

MHOTOKPAaTHO IIPEBBIIIIAET COIPOTHBJIEHHE pe3ucTopoB. Ilpu
HOAK/IIOUEHNH K TOUYKe A MOJOKUTEIHHOTO IIOJI0CA, & K TOUKe
B  orpumarenbmoro mosaroca ©Oarapem c¢ I9IC 12 B
M IIpeHeOpeXMMO MAaJbIM BHYTPEHHHM COIPOTHUBJIEHUEM B
moTpebiigeMas B IleIW MOIIHOCTL paBHa 6 Br. Ilpu msmeHeHUun
MOJIAPHOCTH IIOAKJIIOUEHUsT Oarapewm IoTpebiasdeMad B IeHd MOIIHOCTh CTaHOBUTCH
paBHO#T 7,2 Br. YKa)uTre, KaK TeYET TOK 4Yepes AUOALI U PE3UCTOPHI B 000MX Ciydadx,
U OIpeJleJIUTEe CONPOTHBIIEHME PE3UCTOPOB R; um Rj.

A

R R

2 2

®orokaTon ¢ paboToii Berxona 4,42 - 10719 JIsx ocsemiaeTcss MOHOXPOMATAYECKUM CBETOM.
BrLieTeBiime w3 KaToga 9J€KTPOHBLI IMOMAJal0T B OJHOPOAHOE MAarHUTHOE IIoJe
¢ uaayknueii 4 - 1074 Ti nepneHAUKYIAPHO JMHUAM HHAYKIUMA DTOTO MOJA U JBUMKYTCSH
IO OKPY KHOCTAM. MaKcuMaJabHBIN pajguyc Takoi okpyskHocT 10 mMm. KakoBa uacrora v
nmajgaromiero csera?
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CHapsa pasopBajicd B IOJIETe Ha ABe paBHBIe YacTH, OAHA M3 KOTOPEHIX IIPOAOJIKMUJIA
IBM)KEHME B HAIpaBIeHWU [IBUKEHUA CHapAna, a JApyragd — B IIPOTHUBOIOJIOMKHYIO
CTOpOHY. B MOMEHT paspbiBa cymMMapHas KWHETHYECKas dHEPIrHsA OCKOJIKOB YBEJIMYMNJIACH
3a cuér sHeprum B3pbiBa Ha BeauunHy AE =600 k. MoAayab CKOpPOCTH OCKOJIKA,
JIeTAIIero IO HAIPABJCHWIO IBU)KeHus cHapszga, paBeH 900 m/c, a MOAyJb CKOPOCTH
BrOporo ockoiaxa — 100 m/c. Haiigure maccy crapsaga. OGocHyiiTe IPHMEHHMOCTD
3aKOHOB, MCIIOJIB3YEMBIX [JIA PelIeHUs 3akadil.

ITpoeéepvme, uwmobv. Kaxwdvii omeem O6bLn 3anucan padom ¢ HoOMepOMm
coomeéemcmaeéyou,ezo 3a0aHUA.
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