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KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
1Jis1 mpoBeaeHust B 2022 roay nmpooHOro 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 YacTeH, BKIIOYAIOMNX B ceOs 32 3amanusl.
B zamannax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SABIAETCS LIEJI0€ YHUCIIO WA KOHEUHAs
necaTudHas ApoO0k. OTBET 3alMIIUTE B TIOJIE OTBETA B TEKCTE pabOTHI,
a 3aTeM MEepPEHECHUTE 110 MPUBEAEHHOMY HIDKE 00pasity B Oank orBera Ne 1. EnuHuIist
U3MEpeHUsT PU3NUECKUX BEIIMYMH ITUCATh HE HY)KHO.

Orser: "‘2,5 M/ 3 - 2 ! 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 sBiusgeTcs n0CIEA0BATEILHOCTE
¢ p. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE pabOTHI, a 3aTeM NIEPEHECUTE 110 IPUBEIEHHOMY
HIKe 00pasiry 6e3 mpo0eIioB, 3amsaThiX U JPYTUX JOMOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBeT: 4 1 7 LI I

OtBeToM K 3aganuio 13 aBisercda ciioBo. OTBET 3alUIINTE B IIOJIE OTBETA
B TEKCTE paboThI, a 3aT€M NEPEHECUTEe M0 MPUBEIEHHOMY HUXe 00pasily B 61aHK oTBeTOB Ne 1.

omer: _ Bnpaso I3BANPABO

OtBeToM K 3aganusaM 19 u 22 aBirstrores asa duciaa. OTBET 3aIlHIIATE B TIOJI€E OTBETA B
TeKcTe padoThI, a 3aTeM MEePEHeCUTE 0 MPUBEAEHHBIM HIKE 00pas3iiam, He pa3zenss Yucia
npoOesoM, B OiaHK 0TBETOB Ne 1.

Maccosoe
3apsn siapa Z YHCIIO
sapa A

38 94 33894

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

OtBer Kk 3agaHusIM 27—32 BKIIOYAeT B ce0sl 0ApOOHOE OMMCAHNUE BCETO XOia BBIMOIHEHUS
3agaHus. B Onanke otBeToB Ne 2 yKkaKuTe HOMEp 3a/1aHus
Y 3alMILINATE €ro IOJIHOE PELICHHE.

IIpu BeIUKCIEHUAX pa3pelaeTcs KCIOIb30BaTh HEMPOIPAMMUPYEMBIN KaJIbKYISATOP.

Bcee 6nanxu EI'D 3anonustoTes spkuMu 4€pHbIMU YepHUIaMu. Jlomyckaercs
HCITOJIb30BAaHNE T'eJIEBON MM KAMWJIIIPHOU PYUYKH.

IIpu BBINOJIHEHNHU 3aJaHUM MOYKHO I10JIb30BAThCS] Y4EPHOBUKOM.




3anucu B YepHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHbIX H3MEPHUTEJbHbIX MATEpPHaJIOB
He YYMTHIBAKOTCS NPH OLIECHUBAHUM PadOTHI.

bamnel, monyyennele Bamu 3a BbINOJSHEHHBIE 3ajaHusi, cymmupyrorcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 3a/1aHu U HaOpaTh HaUOOJbIIEe KOJTHMYECTBO OAJIOB.

[Tocne 3aBepiieHus paboOThI IPOBEPHTE, YTOOBI OTBET HA KAXKI0E 3aJjaHie B OJaHKaX
orBeToB Ne 1 1 No 2 ObLT 3amucaH moJ| MpaBUIILHBIM HOMEPOM.

Kenaem ycnexa!

Hwke npuBeieHbI CIIpaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHA100UThCs Bam mpu
BBINOJIHEHUH PaOOTBHI.

JdecaTHYHBIE IPUCTABKHA

rpaBUTAIIMOHHAS] TOCTOSIHHAS
YHUBEpcajbHas ra3oBasi IOCTOSIHHAs
noctostHHas bonplimana
MOCTOSIHHAsE ABOTaIpo

CKOpPOCTbH CBETA B BaKyyMe

MOZYJIb 3aps/ia dJIEKTPOHA
(371eMeHTapHBIN 3JEKTPUUECKUI 3apsia)
noctostHHas [1nanka

K03 (ULMEHT TPONOPLMOHANIBHOCTH B 3akoHe Kysona

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

BaHMC BaHHC
TUra r 10° CaHTH C 10
Mera M 10° MUJLUIA M 10°°
KHJIO K 10° MHUKpPO MK 10°
T'eKTO r 10 HaHO H 10°°
Jeu I 107t [TUKO i 10712

Koncmanmeul

YHCIIO T n =314

YCKOpPEHHE CBOOOHOTO Ma/IeHUs Ha 3emiie 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% mons *

c=3-10% m/c

k= L. 9-10° H-M¥/Kn?
47[80

e=16-10"PKn

h=6,6-10"* k¢

Coomnowenue medxcoy pasnudyHoIMu eOUHUUAMU

Temnepatypa

aTOMHasl €JIMHUIIA MaCChI

1 aToMHas e JMHMIIA MaCChl SKBUBAJICHTHA
1 3JIEKTpOHBOJBT

1 actpoHOMUYeCKas €IUHUIIA

1 cBETOBOM IO

1 mapcex

0K=-273°C
laem =1,66-10" kr

931,5 M»B

15B=1,6:10" Jix
1 a.e. ~ 150 000 000 xm
1 cB. rOI ~ 9,46-1015 M
1 mx ~3,26 cB. roza

Macca wacmuuy
AIIEKTPOHA

[IPOTOHA
HEUTpPOHA

9,110 kr~55.10 *a.e.m.
1,673-10 %" kr ~ 1,007 a.e.m.
1,675-10 % kr ~ 1,008 a.e.m.




AcmponomuuecKkue 6eudUHbl

CpeIHUN painyc 3eMiIn Rg =6370 kM
panuyc CoinHiia R, = 6,96-108 M
temnepaTtypa nopepxnoctu CorHIa T =6000 K
Inomnocme IIOICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 xr/m® ATIOMUHUSA 2700 kr/m°
npesecuHsl (coca) 400 kr/m° xKeresa 7800 xr/m°
KEpPOCHHA 800 xr/m’ pPTYTH 13 600 xr/m°

Yoenvnan mennoémxocme
BOJIbI 4,2:10° Jx/(xr-K)
nbJa 2,1-10% JIx/(kr-K)
xKeesa 460 JTx/(xr-K)
CBHHIIA 130  JIx/(xr-K)
Yoenvnan mennoma

ATIOMUHHS 900 ITx/(xr-K)
MeIn 380 Ix/(xr-K)
qyTyHa 500 JTx/(xr-K)

napooOpa3oBaHUs BOJIBI 2,3-10°% k/xr
TIJIABJICHUS CBUHIIA 2,5-10* Jx/kr
IIJIABJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmanovuvie ycnosusa: naBICHHE — 10° Ia, temmeparypa — 0 °C

Monapuasa macCca

azora 28102 kr/Momb
aprosa 40-10° xr/mons
BOJIOpOJIA 2.107° kr/mons
BO3/lyXa 29102 kr/Momb
BOJIBI 18102 kr/mouns

reius 4.107° &r/monb
KHCJIOpOoa 32.10° kr/mMOJb
JINTHS 6-10° /Mo
HEOHA 20-10° kr/mMounb

YIIIEKUCIIOro rasa 44.10° xr/Monb




BAPHAHT 5

Yacts 1

Omeéemamu k 3adanusam 1-23 aensarwomces wucno unu nocnedoéamenbHocms yudp.
Omeem 3anuwmume 6 none omeema 6 mexcme pabombsi, a 3amem neperecume
é BIAHK OTBETOB N: 1 cnpaéa om nomepa coomeéemcmeyiou,ezo 3a0aHUu,
Hawunas c nepéol knemouku. Kaxncdwviii cumeon nuuume 6 omoenvrhou Kiemovre
6 coomeéemcmeéuu ¢ npuéedénnvimu 6 6nanke obpasyamu. EOunuyvl udmepenusn
Pu3uvecKux 6eULUH UCAMDb He HYNHCHO.

BriGepuTe Bce BepHble YTBEpPIKAeHMA O (PU3MUECKUX  SABJIEHUAX, BeJIUIMHAX
¥ 3aKOHOMEPHOCTAX. SalUIIuTe MUMPHI, I0J KOTOPBIMUA OHU YKAa3aHBbI.

1) IIpy cocKanb3bLIBAHWM IMAaWOBI [0 TIJIAJKOW HAKJOHHOM ILIOCKOCTH €€ IIOJIHas
MexaHHYecKad SHeprusd OCTaéTcs HeM3MeHHOW, a MOoTeHIyajIbHad dHeprus yObIBaer.

2) Cpenusad CKOPOCTDH ABUKEHUS OPOYHOBCKOH YaCTHILI B ra3e 3aBUCHUT OT TeMIlepaTypDhI
rasa, HO He 3aBHCHUT OT MAacChl CaMOI YaCTUIIHI.

3) B sieKTpruecKH HM30JIMPOBAHHON CHUCTeMe TeJ ajrebpamyecKas CymMMa dJIEKTPUYECKUX
3apAN0B TeJ COXpaHseTrcs.

4) Mudparknus pPeHTTeHOBCKOIO M3JIYyYeHHs NPUHIIUINAIBHO HEBO3MOXKHA.

5) Umcao HYKJOHOB B SApe aToMa OIpeJeJseT OCHOBHble XMMHUUYECKHe CBOWCTBA
SJIEMEHTA.

OrserT: .

E:l JITaHBI cleAyolre 3aBUCUMOCTY BeJIAYUH:

A) 3aBHCUMOCTL CKOPOCTHU TeJjia, OBUMKYIErocs PaAaBHOMEPHO, OT BPeMeHH ABUKEHUA

B) 3aBHUCUMOCTDH OJUHBI BOJIHBI JJIEKTPOMArHUTHOI'O U3Jy4YeHUdA B cpeje OT a0COJIIOTHOTO
IIoxKasaTeJisd IIpeJiOMJIEHUA CpPeabl

B) 3aBUCHUMOCTH UMCJIa HepacHaBUINXCA sep PaguOaKTHBHOIO 3JiIeMEeHTa OT BPEMEHU

VcraHoBUTE COOTBETCTBHE MEXAY OSTHMM 3aBUCHUMOCTAMU U BHAAMH TI'PapUKOB,
obosHaueHHBIX muppamu 1-5. Jlaa Kaxmgoir saBucumocTH A—-B  moapbepure
COOTBETCTBYIOIIWI BHUA rpaduKa u sanuimure B Tabiauny BbeIOpaHHBIE IUQDBI
moj coorBeTcTBywImuMHu OykKBamu. 1{udpsl B oTBeTe MOIYT IOBTOPATHCH.

OrBer: |A|B|B

© 2022. 000 «MzaarenscTBo «HanmonanbHoe obpasoBaHue»
KomnupoBasne, paclpoCTpaHeHue M MCIIOJNb3OBAHME B KOMMEPUECKMX IeJfX 6e3 IMHChbMEHHOTO pa3pelieHHs MpaBoobiajaress He AOMYCKAeTCH
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TUNOBbLIE 3K3AMEHALIMOHHbIE BAPUAHTbI

Ha pucynke mnpexacraBieH Tpa@uK 3aBUCHUMOCTH v, M/cC
MOAYJIA CKOPOCTH U NPAMOJHUHEHHO IBUIKYIIETOCs 10
Tejia oT BpeMmeHu t. Omupenenute mo rpapuKy IyTh,
IIPOHAEHHBLIA TeJOM B MWHTepBaje BpeMeHu oT 1

oo 5 c.

2 3 4 5 t,c
Orser: M.

ABrobyc maccoii 6 T gBHiKeTcss cO CKopocThbio 18 Km/u. Uemy paBHa KHHETHUUYECKas

sHeprua aBTobyca?

OrBer: kXK.

T'ugpocraruueckoe maBieHHe, CO34aBaeMoOe BOIOM Ha AHe o03epa, 0e3 yuéra HaBJjeHHUS
atTmocdepnl paBHO 4 - 10° ITa. KakoBa ray6una osepa?

OrserT: M.

Teso coBepIiaeT rapMoHHYecKue KoJebaHusi BHoJb ocu Ox. B Tabiuie npuBereHbI
KOOPAMHATHI 3TOTO Teja Yepe3 PaBHLIE IIPOMEXKYTKU BPEMEHU.

t, c

0

0,2

0,4

0,6

0,8

1,0

1,2

X, CM

0

2

4

2

0

2

4

N3 npuBen€HHOTO HUIKE CIIMCKAa BLIOEpHTE BCe BepHBIE YTBEePXKAEHUS O XapakKTepe
JBUXKEHUA TeJja.

1) Yacrora ronebanuii Tena paBua 2,5 I'm.

2) B momenTt Bpemenu 0,4 ¢ MOAYyJb YCKOPEHMS Tejia MaKCHMAJEH.

3) Avnumuryna KojebaHuil Tejla paBHa 4 CM.

4) B moment Bpemenu 1,0 ¢ Tes0 HPOXOAHUT IIOJIOMKEHKHE PaBHOBECHUA.

5) B momenTt Bpemenu 0,6 c Teso obiazaeT MaKCHMAJLHOM IIOTEHITMAJIbLHONM dHEpPruei.

OrBer: .

B pesysabraTte mepexojfa MCKYCCTBEHHOI'O CIIYyTHHKA 3€MJH C OJHOM KPYroBOH OPOHUTHI
Ha [OPYIYyI0 €ero IeHTPOCTPEMUTEJbHOE YCKOPeHMe YyMeHbIlaeTcsa. Kak WN3MeHATCA
B pe3yJbTaTe 9TOT0 IIepexola CKOPOCTh ABHIKEHMS CIYTHHKA MO opOuTe M Iepuof ero
obpalreHusa BOKpPYr 3emJiu?

HOna xakmgoil BeJIMYWHBI OIPENEIUTE COOTBETCTBYIOIIUIM XapaKTep M3MeHEeHUd:

1) yBesmumBaeTcs
2) ywmeHbIIIaeTcs
3) He mM3MeHseTCA

3anumuTte B TaOJAUIly BhIOPAHHBIE MUMPHI IJId KaXKD0oH (pusudeckoit BesuuuHbl. [[udpst
B OTBETE MOTYT ITOBTOPSATHCA.

ITepuon obparrieHusA CIyTHHKA
BOKPYT 3eMJu

CKOpOCTb JBUIKEHUS CIYTHUKA
mo opbure

© 2022. 000 «HsgarenbcTBo «HaumonanpHoe o0pasoBaHUE»
Konuposauue, pacupocTpaHeHNe U HMCIOJb30BaHNE B KOMMEDUYECKHUX LeAX 6e3 NMUCbMEHHOIO paspelleHHs IpaBoobsajaTeis He JOIMYyCKaeTcs
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BAPUAHT 5 51

-

10

Ilocse ynapa maiiba Hadajaa CKOJB3UTh BBEPX IO I'JIaAKOH HAKJIOHHON
ILJIOCKOCTH CO CKOPOCTBIO Uy, KAK IIOKA3aHO Ha DUCYHKE, U B MOMEHT
t = t, BepHyJIach B UCXOAHOe moyokenue. I'papuru A u b 0TOOpaXKaroT
N3MeHeHUe c TeUeHUEeM BpeMeHU (pusuuecKmx BeJIUYUH,
XapaKTepU3YIOIINX JBU)KeHUe IIaiiOobl.

VcTaHOBHTE COOTBETCTBHE MeXIYy TIpaduraMu U (GU3UIECKUMU

BeJMUYMHAMY, M3MEHEHUe KOTOPhIX CO BpeMeHeM 5TH I'paduKHM MOTYT OTOOpasKaTh.

K xasxmoi# MO3UIMK IepBOro CToJ0Ila ToA0epUTe COOTBETCTBYIOIIYIO IIOSULIVIIO U3 BTOPOTO
cTosI0Ia ¥ SamMINKATe B TAGIUITY BLIOpaHHBIE IH(MPHI 0L COOTBETCTBYIOIIMMU OYKBAMU.

I'PA®UKHN OUBNYECKHWE BEJIMYNHBI
A) 1) kuneTHnueckas sHeprua E
2) IpOeKI s CKOPOCTHU U,
' 3) KoopamHaTa X
| 4) monHas MexaHUYecKas oHeprua K
|
!
0 t, t
B)
0 it t
|
I
|
Orser: |A | B

ITpu temueparype 2T, ¥ JaBJeHUM p, UAEAJbHBIA ra3d B KOJUIECTBE 1 Moabp 3aHMMAaeT
o6béM 2V,. CKOJIBKO MOJIb 3TOr0 rasa mnpu Ttemieparype T, U TOM e HaBJIECHUU P,
3aHUMAOT 00BEM V)?

OrBer: MOJIb.

Ha pV-guarpaMmme moKasaH IPOIECC UBMEHEHHUS COCTOAHUS 4p,
4 MoJIb HAeAJBHOTO oOmHOAaTOMHOTO rasza. [I'az orTgan
B OKPYJKAIOIIYI0O CpeNy KOJHUUEeCTBO TeIJIOThI, paBHOE
2,5 xll»x. Ha CKOJIBKO yMeHBIINJIACh BHYTPEHHAS dHEPTHUd

rasa B 9ToM Ipoiiecce? | 1
p,

0 |4 4V |4

OrBeT: Ha k. 0 0

B cocyze moj HOpIIHEM HAXOJUTCS BO3AYX C OTHOCHTENIbHOMH BiaakHOCTBIO 20 % . Ilopiiens
CABUTAIOT, yMeHbIIasg 00bEM. BO CKOJBKO pa3d yMEHBIIMTCA 00BEM cCOCyJa K MOMEHTY,
KOTjJia IPH HeM3MeHHOH TeMIlepaType BOASHOW Ilap B COCyJe CTAHeT HACBIIEHHbIM?

OrseT: B pas(a).

© 2022. 000 «HsparennctBo «HaumonanbHoe o6pasoBaHue»
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52 TUNOBbLIE 3K3AMEHALIMOHHBLIE BAPUAHTI

C ugealbHBIM TIa3oM IIPOUCXONUT IMKJIUUYEeCKHUil mnpomecc 1-2-3—-4—1, pV-guarpamma
KOTOPOTro IIpe/CcTaBjeHa Ha PUCYHKe. MakcuMaJbHas TeMIleparypa, JOCTUTaeMas rasoM
B srom mporecce, cocraBiaser 400 K. Ha ocHoBanumm aHajnusa 3TOr0 IHUKJIUIECKOTO
Ipolecca BLIOEPHUTE BCe BEPHBIE YTBEPIKAEHUS.

p, klla
200 1, 2
A Y
100 43

0 2 4 6 8 V,n

1) KoanuecTBO BelmecTBa rasa, YYacCTBYIOIIETO0 B IIMKJNUYECKOM IIPOIiecce, MPEeBBIIIAET
0,5 moud.

2) Pa6ora rasa mpu ero msobapHom paciumpenuu paBHa 400 [xk.

3) Pabora, coBepmiéHHas Haj rasoM mpu ero msobapHoM cixkartuu, paBHa 100 JIx.

4) Ha yuyacTke 2—38 ra3 OoTZaéT MHOJIOMKUTEJbHOE KOJMUYECTBO TEILJIOTHI.

5) MuHuMaJbHas TeMIlepaTypa rasa B IUKJIHYecKoM mporiecce paBHa 100 K.

OTBer:

B mmimnHIape mop IOpIIHEM HAaXOUJIOCH TBEpHoe ¢4
BeriecTBo. Iluanuap momectuau B meub. CHavaia
OUJIVHAP HarpeBajd, a B HEKOTODPHIH MOMEHT D /\ H
HayaJIM OXJasKIaTb. Ha pHUCYHKe CcXeMaTUYHO B E G I
mokasad rpadux W3MEHEHHs TeMIepaTypsl ¢
BellleCTBA C TEUEHUEM BPEMEHU T. M

YcraHoBUTE COOTBETCTBHE MEXJY YYacTKaMu p
rpaduka U IpoileccaMu, OToOpaKaeMbIMU
9TUMHU yYaCTKAMHU.

K xakoii mosuuuy 1mepBOro cToJi0IIa moadepuTe COOTBETCTBYIONIYIO IIO3UIIMIO U3 BTOPOIrO
CcTOJIOLA W 3alUINIuTe B TAOJUIly BHIOpAHHBIE IUQPHI IO COOTBETCTBYIOIINMHU OyKBaMMU.

YUYACTKU I'PA®UKA ITPOILIECCHI
A) KL 1) KoHgeHCaA A
B) GH 2) KpucTaJIn3anusa

3) HarpeBaHme mapa
4) KuneHue

OtBer:| A | B
2r
1
Ha pucynke mokasaH yd4acTOK Ienu AB MOCTOSHHOI'O TOKA. —
KakoBo compoTuB/ieHHe dTOT0 y4acTKa, ecau r=5 Om? - Ar
> —Z
A B
4r

OrBer: Om.

© 2022. 000 «UsparennctBo «HanmonanbHoe obpasoBaHUE»
KomupoBaHue, pacIpOCTpPaHEHMEe M HCIOJb30BAHHE B KOMMEDYECKHX LeJsX 0e3 IMUChMEHHOTO DaspelleHus IpaBoolGiazaTess He NONYCKAeTCH
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BAPUAHT 5 53

B karyuike uaaykTuBHOCTBI0O 1 MI'H cuia Toka B TeueHue 0,1 ¢ paBHOMEPHO BO3pacTaeT
or 0 70 HeKOTOpOro KOHeYHOro 3HaueHus. IIpu strom B Karymke Ha6Gmromaerca IIIC
CaMOMHIYKIIMH, MOAYJb KoTopoii paBeH 0,2 B.Oupenenure KOHeUHOE 3HAUEHWE CUJIBI
TOKa B KaTyIIKe. '

OTBerT: A.

Ilepes IJIOCKMM 3€pPKajiOM, 3aKPEIJIEHHBIM Ha BEePTHUKAJIbLHON CTEeHEe, Ha DaCCTOSHUU
80 cm crouT geBymika pocrom 160 cm. Ha CKOJIBKO YMEHBIIUTCS PACCTOSHHE MEKIY
IeBYIIKOI U eé m3obpaskeHUeM B 9TOM 3epKaJje, eclii OHa BCTaHeT Ha paccroaHuu 50 cm
oT 3epraja?

OrBeT: Ha cM.
IIBe MaJieHbKHE 3aKpelIéHHBbIe OYCHMHKM, DAaCIOJIOKeHHbIe +q —2q
B Toukax A u B, Hecyr Ha cebe sapaael +¢>0 um —2¢q L ® A

COOTBETCTBEHHO (CM. PUCYHOK). A ¢ B

W3 npuBenéHHOTO HUKEe CIIMCKA BBHIOEPHUTE BCe BEPHBIE YTBEPIKAEHUS OTHOCUTEJBHO 3TOU
CUTYAaI[UU.

1) Eciau GyCMHKU CO€QWHHUTL MEIHOMN IIPOBOJIOKOM, OHM OYAYT IPUTATUBATH APYT Apyra.

2) Ha O6ycunky B co cropoubl OycuHKu A pgeiictByer cuina KysnoHa, HalpaBjieHHas
TOPU30HTAJBHO BIIPaBO.

3) Moayau cun Kysona, meiicTByiomux Ha OycuHKu A u B, OJUHAKOBEHI.

4) Eciu OYyCUHKM COEQUHUTH HE3apAKEHHOM CTeKJSHHON ITaJlOYKOM, MX 3apAabl
He M3MEeHSATCS.

5) HanpsxéHHOCTDL pe3yJIbTHPYIOIIEro 3JIeKTPOCTATUIYECKOro moJid B Touke C HallpaBjeHa
TOPM30HTAJBHO BJIEBO.

OTBer: .

BHeIIHMI y4acTOK 9JIEeKTPUUYECKON IeMM IIpeAcTaBjiseT co00ll OTpe30K IIpoBoja
¢ OGoJBIIMM VyIeJbHBIM compoTuBjieHumeM. OH TOAKJIOUEH K HCTOYHUKY TOKA,
MOAfEePXUBAIOIEMy Ha KJIeMMax IIOCTOAHHOe HAaIpsKeHue. 3areM IepBOHAYaJbHbBIN
OTPe30K INPOBOJA 3aMEHIJIM OTPE3KOM TAKOro ’Ke IIPOBOJA, HO BABOe OOJIbIIeN [JIWHBI.
Kayg maMeHunIuCh B pe3yJbTaTe TAKOM 3aMeHBbl CHJIA TOKA M MOIIHOCTH TOKAa Ha BHEIIHEM
y4acTKe memnun?

,IIJIH KaDR,ZIOfI Be€JIMYHNHBI OIIpeneIinTe COOTBeTCTBYIOIlII/Iﬁ XapakKTep U3MEHEHUd:

1) yBenuumiach
2) yMeHbIIUJIACh
3) He M3MEHM.JIACH

Sanummure B TabauIly BeIOpaHHBIEe MUMPHI AJd KaxKa0#u pusudeckoir BeanuuHbl. Ludpsr
B OTBETE MOTYT IIOBTOPATHCH.

Cuna Tora MoritHoCTh TOKA
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Karymika MHIYKTHUBHOCTH HJEAJbHOrO Ko0Je0aTeJbHOTO KOHTYypa 4 -
IJIUTEJNbHOE BPpeMsA MOAKJII0UeHA K MCTOUHUKY ITOCTOSTHHOTO HAIIDSXKEeHUA
(cm. pucysok). B moment t=0 kKiaiou K pasmbikaror. Ha rpapuxrax L K
A wu B 1npeacraBiaeHbl — u3MeHeHMsA  (DMBWUYECKUX  BEJHYUH,
XapaKTepus3yoIlImux cBOGOHBIE 9JIEKTPOMATHUTHBIE KoJiebaHuA

B KoHType mocJe atoro (T — mepuon KojebaHwmil).

YcraHoBUTE COOTBETCTBHE MEXay Fpa(I)I/IKaMI/I u (I)I/I3I/ILIGCRI/IMI/I BeJiM4ynHamu,
3aBUCHUMOCTH KOTOPBIX OT BpPEMEHH I9THU I‘p&(i)I/IKI/I MOTYyT IIPpeACTaBJIATL.

K Kagoil mosumuy mepBoro cTodiia mogdepuTe COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOI'O
CcTONOIA W 3alMUINUTEe B TAaGAMIly BbIOpAHHBIE IUQMPHI IOJ COOTBETCTBYIOIIUMU OyKBAMU.

TPA®UEKN PU3NYECKUE BEJIMYMHDI

A) 1) sapsang mpaBoii OOKJIaKM KOHIeHCaTopa

2) cuya TOKa B KaTyIIKe
} 3) sHeprus dJIEKTPHUUYECKOTr0 IOJIs KOHAEHcaTopa
] 4) sHeprus MarHUTHOIO MOJIS KaTYIIKHU

13))

Orser: |A | B
Ha PUCYHKE  IPe/iCTaB/IeH (dparmenr Li _ 3|Be 4B 5
Ilepuogmueckoii CHUCTEMBI XUMUYECKUX 2 II ATHI BEPHIHIA 5OP
asnemenToB II. 1. Menneneesa. ITog HazBanmeM Tos 614 9100 Il 10y
KakJIoro 9JjIeMeHTa IIpUBeJleHbl MacCOBble I Na 11|{Mg 12|13 Al
YKCJIA eT0 OCHOBHBIX CTAOMJIBHBIX M30TOIOB. 3 TR by Maetes | T
o 100 79 117-10] 100
IIpu aTOM HMKHUI MHIEKC OKOJIO MacCOBOT'O
qucaa yKasbIBaeT (B IIPOIIEHTAX) K 19(Ca 20| Sc 21
. v KAJIIA KAJIbLIAA CKAHZIMIA
pPacmpoCTPaHEeHHOCTh M30TOIIa B NMPHUPOJE. 4 39y 41,404, 44, 45,00
YKakuTe  YWCJO ITPOTOHOB ¥ YHCJIO Cu 29|Zn 30|Ga 31
o . V ME/b LIMHK TAJUIMHI
HEeUTPOHOB B fIpe caMOr'0 PACIPOCTPAHEHHOTO 63 653 [644066,568,0| 69 714
M30TOIIa KaJud.
Yucsio IPOTOHOB Yucsio HEUTPOHOB

B 6nank omeemoé N 1 nepenecume moavko wucaa, He pa3denas ux npoberom
unu dpyzum 3HAKOM.
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Anpo MCOBITHIBAET 3JEKTPOHHBIH [(-pacmazn. Kak MeHATCA OpU 9TOM YUCIO HPOTOHOB
B siIpe M MAacCOBO€ YHCJO Aapa?

s KaKaA0W BeJIMUYMHBI ONPENEIUTe COOTBETCTBYIOIIMU XapaKTep M3MeHEeHUs:
1) yBeauuuBaercs 2) ymeHbIIaeTCsa 3) He u3MeHseTCA

SanumuTe B TabaULy BhIOpAaHHBIE MUMPBI LJIA KaskmIoi pusudyeckoil BeauuuHbl. Lndpsl
B OTBETE€ MOTYT TOBTOPATHCS.

Yucjio MPOTOHOB B AApE MaccoBoe uyncao daapa

Y4ueHUK cobpana 3JIEKTPUYECKYIO Ienb, COCTOAIIYIO 1 2
u3 OaTtapeliku, ABYX Pe3UCTOPOB, aMIlepMeTpa M BOJIBTMETPA.
Ilocsie sTOTO OH TPOBEJ U3MEPeHUA HAIPAKEeHUs Ha OJHOM
13 PEe3nCTOPOB M CHJIbI TOKA B menu. IlorpenrHoctTu maMepeHns 1
CUJBI TOKA B IeNM W HANDAXKEHUsA HA HCTOUYHUKE DPaBHBI
leHe [JeJieHusA aMIepMeTpa ¥ BOJbTMeTpa. UYeMy pPaBHO
o pesyJjbTaTaMm ATUX n3MepeHuu HaIpAKeHue
Ha pesucrope R,? BoasTmerp mporpasyupoBaH B BojabTax (B).

OrBer: ( + ) B.

B 6nank omeemoe N 1 nepenecume monvko wucia, he pa3denas ux npoberom
unu 0pyzum 3HAKOM.

Yuennk wusyuaeT CBOOOAHBIE dJIEKTPOMArHUTHBIE KojebaHuda. B ero pacmopsasxeHun
MMEIOTCA IATH AHAJOTMYHBLIX KoJiebaTeJbHBIX KOHTYPOB C DAa3JIMYHBIMH KaTylIIKaMU
MHAYKTABHOCT ¥ KOHJEHCATOPAMM, XAPAKTEePUCTHUKM KOTODPHIX YKa3aHbl B Tabawnie.
Kakue 06a KojeOaTeJbHBIX KOHTypa HEOOXOAMMO B3ATH YYEHWKY MIJS TOTO, UYTOOBI
Ha OIBITe MCCAEJOBATL 3aBHCUMOCTb Iepruofa CBOOOJHBIX KoJe0aHMN 3apana
KOHIeHCaTopa OT MHAYKTHUBHOCTU KaTYIIKU?

Ne MaxkcuMajdbHOE HANPSKEeHHe IIEKTPOEMKOCTH NHAYKTHBHOCTH
KOHTypa HAa KOHJAeHcaTope, B Kougencatopa C, Mk® karymku L, mI'a

1 10 6 4

2 8 10 6

3 14 12 12

4 8 12 6

5 10 6 8

3anuIinTe B OTBETe HOMEPA BBIOPAHHBIX KOHTYPOB.

OTserT:

He 3a6ydvme nepenecmu é6ce omeéembsl 6 61aHK oméemoé N 1 6 coomeéemcmeuu
¢ UHCcmpyKyuell no 6biNOAHEHUI0 pabombl.

IIpoeepvme, umobvl. kKaxcOvlli omeéem O6blLl 3ANUCAH 6 CMPOKe C HOMEPOMm
coomeéemcmeyou,ezo 3a0aHUA.
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o]

N
!

Yacts 2

Hna 3anucu omeemos na 3adanun 24—30 ucnonv3yiime BJIAHK OTBETOB N: 2.
Januwume cHawana Homep 3adanusn (24, 25 u m.d.), a 3amem peurenHue
coomeemcmeyruwel 3adawu. Omeems. 3anucwviéaiime wémrko u pa3bop4ueo.

Ha cTosie ycraHOBMIM JBa He3apAKE€HHBIX HJIEKTPOMETPA ¥ COeJUHUIN UX AJTIOMUHUEBBIM
CTEePsKHEM C M30JUPYIOIEH pyukoil (puc. a). 3aTeM K IIEPBOMY dJIEKTPOMETDPY NOAHECHH,
He KacasiCh HI1apa, MOJIOKUTEJbHO 3apsKeHHYIo majodky (puc. 6). He ybupasa manouku,
yOpaniu CTep:KeHb, a 3aTeM yOpaJM IAJOuKYy.

Puc. a . Puc. ¢

Cchutasich Ha HM3BeCTHLIe BaM 3aKOHBI M ABJICHHUS, OOBICHUTE, IIOUYEMY 3JIEKTPOMETDPHI
OKa3aJinCh 3apAKEeHHBIMHU, U ONpeAeJUTe 3HAKM 3apsafa KamIoro M3 3JEeKTPOMETPOB
IocJie TOT0, KaK IMaJOuYKy yOpaJiu.

HepeBsiHHasa JauHelKa minHOM [=90 cM BBIIABUHYTA
3a kpail crona Ha 1/4 yacTtb cBoed AaumHbLI. IIpu sTom
OHA He OIPOKUJLIBAETCA, €CJIM Ha €€ IPaBOM KOHIIE
JeKUT rpys maccour He O6osee 100 r (cM. PHUCYHOK). 1/4
Hanee nMuHEWKY BBIABUHYJIM BIIPABO 3a Kpall cToja
Ha 1/3 yacTb cBoelt AIuHLI. ['Pys KaKoi MaKCUMAaJJILHOMN
Macchbl MOJKHO TOJIO}KUTH HA IIPABbIH KOHEI JUHENKHU
B BTOM cJjydae, 4TOOLI OHA He IIepeBepHYyJIacCh?

IIpu o6ayueHnn HaTpUeBOro (JOTOKATOZA cBeTOM uacTtoToi v = 7,0 - 10 I'y sanuparoiee
HampsoxeHue g GorossneKTpoHoB paBuo 0,6 B. Haiigure [IuHY  BOJIHBI,
COOTBETCTBYIOINIYIO «KPacHOU rpanuiie» (Qorosdderrta AJas1 HATPHUSI.

HOas Toro 4YToGBI COBEPINWTHL BO3AYINHBIA IIONET, GeccTpalllHLIM u3obperarenb, Macca
kKoroporo 60 Kr, pemus mcHoJb30BaTh BO3AYIIHLIE IIAPHI, HANOJHEHHBIE rejueM. Kakoe
MAHUMAJIbHOE KOJUYECTBO IIapoB HEOOXOAWMO, UTOOBI M300peTaTesb CMOT IOJHATHCH
B BO3JyX, €CIN KaXIbIU IIap MOMKHO HaJyBaTh reJiMeM IIPU HOPMAJbLHOM aTMOC(HEpPHOM
JaBiaenun no0 obdwrema B 15 n1? Temieparypa okpyskarmlmero Bosayxa pasua 27 °C.
Maccoii o6oJsioueK IIapoB M WX YIPYIOCTHIO, 4 TAK)Ke CHJION ApxuMmena, MelCTBYIOIIeiH
Ha msobperaress, IpeHeOpeUb.
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Mesxkny TOPUBOHTAJLHBIMH OOKJIAAKAMM ILJIOCKOI'0 KOHAEHCATOpPA BUCHUT 3apsasKeHHas
KamesbkKa pTyTu. KakoBa pasHOCTH IOTEHIMAJOB OOKJANOK, €CAM PACCTOAHHE MeXIy
HUMM PaBHO 2 CM, 3apsaj KaneidbKu paseH 5,44 - 10718 Ki, a 00béM KaleJbKH paBeH

2.10718 u3?
KsazpaTHasa  mpoBoslouHas  paMKa CcO  CTOPOHOI B, Tay
=10 cM HaXOOUTCSA B OJZHOPOSHOM MATHUTHOM IIOJI€ 0,6 S
¢ uaayknueii B. Ha pucyHke mso0paskeHa 3aBHCHMOCTD 0,4 \
IOPOEKIINM BeKTopa B Ha MepHeHAUKYIAD K I[JIOCKOCTH 0,2 |\
paMKu oT BpeMeHH. 3a Bpems t = 10 ¢ B paMKe BBIAEJIUJIOCH 0 ?\ 4 6 10 7. ¢
KOJIUYeCcTBO TeIioThi, paBHoe 0,16 wmx. Onpenenute -0,2 ' i
COIIPOTHUBJIEHHE paMKu R. -0,4 —

[Ba mapuka moOABeIlleHbl HA BEPTUKAJBLHBIX TOHKUX
HUTAX TaK, YTO OHU HAXOAATCSA Ha OAHOM BbIcoTe. Mexay
HIapUKaMU HaXOMUTCS CoKaTas M CBSI3AHHAS HUTBHIO JIEFKAd
npyxkuHa. [Ilpu mnepekuraHum CBASBIBAIOINEH  HUTH
IPY)KUHA  pacupsaMJjsiercs, pacTajJKkuBaeT  IMapUKHU
U T1ajaer BHU3. B peayabTaTe HUTU OTKJIOHAIOTCS
B pa3Hble CTOPOHBI Ha OJMHAKOBBIE YIJIbl. BO CKOJIBKO pas3
OZHA HUTHL [JJWHHEEe [OPYroi, ecjau OTHOIIeHHe MAacce

my

INapUKOB — = = 1,5? CuuraTh BeJUUNHY CKATAS HPYHKUHBI
1

BO MHOTO pa3 MeHblIle IJWH HUTEH.

Kakwme 3axkoHbl BBl MCIIONB30BAAM AJS ONMCAaHWsS BaamMogeilicrsus ten? OGocHyliTe mx
OIPUMEHUMOCTh K JAHHOMY CJIyYalo.

IIposepvme, umobwv. kaxcdvii omeem G6vin 3anucan padom ¢ HOMeEPOM
coomeemcmeyru,ezo 3a0aHUA.
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