Bapuant Ne2022381

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




BAPUAHL i

Yacts 1

Omeemamu k 3adanusam 1-23 aeraomea wucno unu nocredosamenrsHocms yugp.
Omeem 3anuuiume 6 none omeéema 6 mexcme pabombvl, a 3amem nepernecume
6 BIAHEK OTBETOB N 1 cnpasa om Homepa coOmeemcmeyoouyezo 3a0anus,
nawunas c nepéoti knemouru. Kancdvuii cumeon nuwume 6 omoenvrol Knemoure
6 cooméemcmeuu ¢ npuéedénnvLmu 6 6aranke obpasyamu. EOunuysl usmepenus
pu3urecKux 6eULUH NUCAMDb He HYHCHO.

BreiGepuTe Bce BepHBbIe YTBEPXKAEHHA O (DUBMYECKUX  ABJIEHHUAX, BeJIUINHAX
¥ 3aKOHOMEPHOCTAX. 3amuinuTe Mudpbl, 110J KOTOPHIMU OHM YKa3aHBI.

1) B uHepnmuaJbHON cucTeMe OTCUYETa M3MEHEHHEe HMITYJIbCa Tejla PaBHO HMIYJIbCY
pPaBHOZEHCTBYIOIIEN CUJIbI, JeHCTBYIOIIeH Ha TeJo.

2) Ilpu mOCTOSSHHOM JaBjeHUU paboTa rasa IpU PacIIMPEeHUH NPAMO IPONOPIVOHAJBHA
W3MEeHEeHMIO ero oobéma.

3) Cusoit JlopeHIla HA3BIBAIOT CHJY, C KOTOPOW OJHOPOAHOE 3JIEKTPUYECKOe IIoJe
IeficTByeT Ha IIOCTOAHHBIE MarHUTHI.

4) Ecau 3aMKHYTBIM IPOBOAAINMNA KOHTYDP IIOKOMTCS B OZHOPDOJHOM MAarHMTHOM IIOJIE,
TO B HEM BO3HMKAET MHIYKIMOHHBIN TOK.

5) OHeprus CBA3UM AJpa PaBHA TON SHEPIrHH, KOTOPAasd BBIJEJNAETCHA IIPU obpasoBaHUU
sanpa M3 OTAeJbHBIX YacTHIl.

OrserT: .

I[aHbI cjaeaymolie 3aBUCUMOCTU BEJIUYNH:

A) 3aBUCHMOCTL IIyTH, IPOWJEHHOTO TeJIOM, OpOIIEHHBIM BEPTUKATIBHO BBEDX,
OT BpeMeHHM OT HauaJjia JABUYKEHUS [0 BepXHell TOUKH TPAeKTOPUH

B) 3aBUCHMOCTH KOJIMYECTBA TEIJIOTHI, HEOOXOAMMOIO MAJis KUIEHUA BellecTBa, OT €ro
Macchl

B) 3aBHCHMOCTH MATHUTHOTO ITOTOKA OT ILJIOIAJX IOBEPXHOCTH B OJJHOPOJHOM MariuTHOM
moJjie

VCeTaHOBUTE COOTBETCTBHE MKy OTHMHU 3aBHCAMOCTAMU M BHUAaMU TI'PapUKOB,
o6osHaueHHbx mubpamu 1-5. Jna kakgou saBucumoctH A-B  moxbepure
COOTBETCTBYIOIIMI BUA rpaduKa ¥ samuimuure B TabJauIly BblOpaHHBIE IUQPEI
o COOTBeTCTBYMOIuMU OykBamu. 1Iudpsl B oTBeTe MOTYT HOBTOPATHCA.

(3)

© 2022. 000 «HaznarenscTBo «HauuoHanbHOe 00pasoBaHue»
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TUNOBLIE 3K3AMEHALIMOHHbLIE BAPUAHTHI -

Ha pucynxe npuBesiéH rpapuK 3aBUCHMOCTH IPOEKIUU U, CKOPOCTH TeJla OT BPEMEHH t.

v,M/C
15 T 1

10

Y

0

-5

1o f_ /
-15 S

OmpezenuTe IPOEKIUI0 @, YCKOPEHUS ITOrO Tejla B MOMEHT BpeMeHUW 15 ceKyHA.

Orser: Mm/c2.

OrHOmIeHVe MOZYJIA CKOpPOCTHM aBToOyca K MOAYJIK CKOPOCTH JIEIKOBOTO aBTOMOGHJIA
0—:0,3, a OTHOIIeHHE HMX Mace m—=6. KakoBo oTHOIlIEHHE KHHETHYECKOH SHEepPruu
2 2

aBTo0yca K KMHETUYECKOUN SHEPruu JETrKOBOI'0 aBTOMOOUIA?

Orser: .

Y BXoza B BEPTUKAJBHYIO IIAXTy INPOM3BeNEH BBICTpesa. Ueped KakKoe BpeMs IIOCJIe
BBICTPEJIa 3BYK BBICTPeJa BEPHETCA K CTPEJNKY, OTPA3HBIINCH OT JHA INAXTHI, €CIU eé
riayouHa 85 mM? CKOpPOCTH 3ByKa B BO3AyXe HPHUHATL paBHOH 340 Mm/c.

Orser: c.

Teno OpormreHo BepTUKAJBHO BBEPX C IIOBEPXHOCTH 3eMJIM B MOMEHT BpeMeHu t=0.
B rabiune npuBeneHbl pe3yJbTAThI M3MEPEHUS MOAYJA CKOPOCTH TejJa B 3aBUCHMOCTH
oT BpeMeHHU. BriGepuTte Bce BepHbIe YTBEPIKAEHUA HA OCHOBAHUM JAHHBIX, IIPUBELEHHBIX
B Tabjauie.

Bpewms, c 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Mopnyns ckopoctu, m/c 4,0 3,0 2,0 1,0 0 1,0 2,0 3,0 4,0 5,0

1) Temo mogHANOCH Ha MaKCHMAaJbHYIO BBICOTY, paBHyo 0,8 M.

2) HauanpHas ckopocTh Teja Oblia paBHa 4 M/c.

3) B mowmenT Bpemenu t=0,2 ¢ Teno Haxommioch Ha Bhicote 0,45 M OT IOBEPXHOCTH
3emu.

4) Ha BricoTe 0,8 M oT moBepxHOCTH 3eMJIM CKOPOCTH Teja Oblia paBHa 3,0 Mm/c.

5) 3a 0,7 cekyHa moJsieta myTh Teja cocTaBua 1,45 M.

OrBer: .

© 2022. 000 «HUsparensctBo «HanumonanbHOe o6pasoBaHUe»
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BAPUAHT 1 15

B pesyabraTe mepexoja € OZHON KpyroBoil OpOMTBI Ha APYI'YI0 CKOPOCTE ABHIKEHUS
CIyTHMKA 3eMJud yBeJuwdyuiach. Kak H3MeHMIUCh B pe3yJjbTaTe BJTOr0 Iiepexona
IEHTPOCTPEMUTEIbHOe YCKOPEHUe CIYTHHKA M 4acTOTa ero oOpalleHus BOKPYT 3emau?

Ins KakI0i BeJMUYUHBI ONPefelUTe COOTBETCTBYIOIIWM XapaxkTep M3MeHeHH:d:

1) yBeaunumiach
2) yMeHbIIUJIaCh
3) He M3MEHWJIACh

BanumuTe B TaGINUIYy BhIOpAHHBIE UMD JJIA KayKA0N (usuuecKoit BeawuuHbl. Iudpsb
B OTBETE MOTYT IIOBTOPATHCAH.

ITerTpOCTPEMUTEIBHOE YacroTa obpalieHuA
yCKOpeHMe COYTHUKA CIIyTHUKA BOKDPYT 3eMJu

Ilocie yzapa B MomeHT BpemeHu ¢=0 maiifa Hadajla CKOJIb3UTH
BBEpX II0 INIAJKOW HAKJIOHHOM IJIOCKOCTH ¢ Ha4aJbHOU CKOPOCTHIO Up»
KaK IOKa3aHO Ha PUCYHKe. B MOMEHT BpeMeHU i, Inaiiba BepHyJach
B HMCXONHOe mojo:xkeHme. I'papuxm A u B orobpaxarT m3MeHeHUE
C TedyeHHMEM BpeMeHH (PU3MUYECKUX BeJIUUYUH, XapPaKTePU3YIOIIUX
IBUYKEHUE Iai0h.

VcTaHOBUTE COOTBETCTBUE MEXIY rpapuxamMu M PUsNUeCKHUMHU BeJINYMHAMY, U3MEHEeHUe
KOTOPBIX CO BPEMEHEM 9TU IpaduKU MOTYyT OTOOpasKaTh.

K xakmoil Io3UIIMK IIepBOI'0 CTOJIOIA MOoAGEepUTe COOTBETCTBYIONIYIO MO3UIIUIO U3 BTOPOI'O
cTOI6Ia M 3anMINKMTe B TAGAUIY BHIOPAHHBIe IU(MPLI IIOJ COOTBETCTBYIOIIMMHU OyKBaMU.

I'PA®UEKN OUBNYECKUE BEJIMYMHDBI

A) 1) kuneTuueckada sHeprua E

2) mpoeKI U CKOPOCTHU U,

3) mosiHas MexaHuuyecKad sHepruda E
4) mpoeKIus yCKOPeHNd a,

Orser: |A|B

© 2022. 000 «HMaparenberBo «HauuonanbHOe 00pasoBaHue»
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TUNOBbLIE SK3AMEHALIMCHHbLIE BAPUAHTh!

L9

iz |

HaBneHue paspekeHHOTO Ta3a B COCYJAe BO3POCJO B 6 pas, a cpeaHss OJHEPTUA
IMOCTYIIaTeIbHOIO TeIJIOBOTO ABMIKEHWsS €ro MOJIEKYJ Bospocia B 2 pasa. BO CKOJBKO
pas yBeJIHYMJIACh KOHIEHTPAIMA MOJIEKYJ raza B cocyze?

OrgeT: B pas(a).

Pa6ouee teno Tenmoroit mammuub! ¢ KITIT 15 % 3a muki paGoTsl [OJy4YaeT OT HarpeBaTess
KOJIMYeCTBO TelnoThl, paBHoe 60 J[:x. Kaxyio paboTy MmalluHa COBepIllaeT 3a IUKJI?

OrBer: Hox.

OTHOCHTeNbHASA BIAKHOCTH BO3JyXa B COCYIe, 3aKPBLITOM IopuiHem, pasHa 30 % . Karoii
CTaHEeT OTHOCUTeJIbHAA BJIAKHOCTH BO3AYXa B COCYJe, eCJii 00'bEM cocyla TTPH HEU3MeHHOH
TeMIeparype yMeHbinuthk B 1,5 pasa?

Orser: Y.

Ha pucysxe nokasan Tpa@uK IUKJUYECKOrO  IIPOIEcca, v B
IIPOBEJIEHHOIC C OJHOATOMHBIM HAEATbHBIM I'a3oM, B KOODAMHATAX

V=T, rge V — o0béwm rasa, T — abcosiioTHas TeMmIepaTrypa rasa.

KomnuuecrBo BerecTBa rasa MOCTOSHHO. |
W3 1npuBenéHHOTO HUIKe CIOUCKa BbIGepUTe BCe  BepHBIE

VTBEP:KACHUA, XapaKTepuayolue OTpakEéHHble Ha rpaure C
IIPOILECChI. AL<7/
/ D
/ e
1) HaBnenwme rasa B mporecce CD MOCTOSHHO, IPU 9TOM BHEIIHNE R
CHJIBI COBEPIIIAIOT HAJ I'a30M ITOJIOMKHUTEIbHYIO paboTy. L
2) B npomecce DA naBienue rasda M30XOPHO YMEHBIIAeTCH. 0 T

3) B mpomecce AB ra3 oTHaéT B OKPYsKAIOIIYI0 Cpeny
IIOJIOMKHUTENHbHOE KOJUYECTBO TEILIOTHI.

4) B cocroanuu B KOHIEHTpAIlUs aTOMOB raza MaKCHMAaJbHA.

5) B mporiecce BC BHYTPeHHSSI 9HEPris I'a3a OCTAETCA NOCTOSHHOM.

Orser: .

B nmnusgpe mox mopiiiHEM HAXOAUTCS TBEpLOe ¢
BellecTBO. IUIWHAD IIOMECTHIX B TIOPAYYIO

Ileyb, a 3aTeM BbICTABMJIM Ha XoJonA. Ha pucymnxe D /\ H
CXeMaTW4IHO IIOKasaH rpapuKk  HN3MeHeHUd

B E G L
TEeMIEePaTyphl  BEIecTBa ¢ TeueHNeM BpeMeHH T. :
YcraHoBHTE COOTBETCTBHE MEMXKJAY YUIaCTKAMU C K \ v
rpaguka u mpoueccaMu, OToOPaKaeMbIMHU STUMH A , N
y4acTKaMH. 0 T

K rampoi mosumum nepBoro crojbma mogdepuTe COOTBETCTBYIOUIYIO HO3UIIHIO U3 BTOPOI'O
cronbra W 3anulunTe B TAaOJAUILY BbIOpaHHBIE IU(PHI IO COOTBETCTBYIOIIMME OYKBAML.

YUACTKU IPADUIKA ITPOITECCHI
A)KL 1) kpucramansanusa
B)FG 2) oxJlaskaeHue mapa

3) miaBjeHue
4) xoHmeHca g

OrBer:| A1 B

© 2022. 000 «HM3parenscrso «Hauuouansuoe o6pasoBaHme»
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BAPUAHT 1 17

L 16 |

I —

Ha pHuCcyHKe IIOKa3aHa 3aBUCUMOCTh CUJIBI TOKa | B IPOBOJHMKE I, MA
or Bpemenn t. Onpegenure 3apafn, TPOIIEAIIANA 110 IPOBOJHUKY 30 +
B wHTepBase spemenn ot 0 xo 10 c. 20 -

10 \<
Orser: MK, N
0 5 101520 t,c

B 0ZHOPCAHOM MAaTHUTHOM II0Ji€ MHAYKIUEeX 0,4 T HaxoAWTCSA MPOBOJOYHBIN KOHTYD,
BBIMOJIHEHHEBI B dopMe KBagpara co cTopoHoi 10 cm. BexTop HHAYKIUK MarHuTHOTO
oA MepHeHAWKYJAAPeH MJIOCKOoCcTH KoHTypa. Ompenenure MarHMTHBIA  JIOTOK,
NPOHUBBIBAKIIHAHA KOHTYD.

OrseT: mMBO.

Kaxas us mouer (1, 2, 3 wmiu 4) sBagercA u300paskeHueM TOUKM S, TOJYUYEHHBIM
B TOHKOGI cofmparomieil muH3e ¢ (POKYCHBIM paccrodnmeM F (cM. PUCYHOK)?

N
Sy 3,
————— Fe-b-t-t-4----
2F F F J2F
2
® 4@
1 A\

Orser: TOUXAa .

Heaapﬁa{e}moe MeTaJLIudecKkoe TeJjio, IMPOAOJIbHOE CedeHUe
KOTOPOrO II0Ka3aHo Ha pPUCYHKe, IIOMECTHUJHA B OJHOPOAHOE

s
E
A

. A

QJIEKTpUYeCcroe IiioJe HANPAXKEHHOCTBIO E,

s IIpUBEIEHHOI'0 HUMKE CIHVICKA BI:I6epI/ITe BCE€ BepHBbIe
E
-

YTBEPIKALHMUA, OIMHUCHIBAIOINYE Pe3yJJIbTaThl BOBI(efICTBI/IH 9TOoro
[I0JIA Ha MeTaslJiIndecKoe TeJio.

1) HanpsaskéHEHOCTEL 2JIEKTPUUYECKOTo II0Jd B Touke D paBHA HYJIO.
2) Horennuansl Toyek B u C paBHBL.

3) Komuenrpanus cBOOOAHBIX 9JI€KTPOHOB B TOYKE A HaubosbInasn.
4) B rTouxe B mHAynupyeTcAa OTPUIATEJNbHBIA 3apsf.

5) B Touke A MHIYyIUpPYyeTCH IIOJOKUTENIbHBIA 3apAX.

QOrser: .

© 2022. 000 «WsnarenserBo «HarponanbHoe ofpasoBanue»
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TUMNOBbLIE 3K3AMEHALIMOHHBIE BAPUAHTbI

3apsaKeHHBIH KOHJEHCATOP HOAKIIOYUIN K Pe3UCTOPY, M KOHAEHCATOP CTAT PaspaKaThCH.

Kak wmeumsrorcsa B Iponecce pas3pAIKKU KOHJAeHcaTopa ero BJIeKTpOéMKOCTb 1 Pa3HOCTH
IIOTEHIIUAJIOB MEXAYy OﬁKJIﬂI[RaMI/I ROHﬂeHCaTOpa?

Ina ka0l BeJUYUHBI ONPeJeNTe COOTBETCTBYIOIIMI XapaKTep M3MeHeHH:

1) yBenuumBaercs
2) ymenbInaercs
3) He M3MeHsAeTCHA

danuiuTe B Ta0JIUIly BBIOpaHHBIE MUMPHI IJIA KaXKI0H (u3MUecKoil BeawmdwHBI. 1[udps
B OTBETE MOTYT IIOBTOPSATHCS.

AJIEKTPOEMKOCTh PasHocTh mOTEHIIHAIOB MEMXKIY
KOHJleHcaTopa oOKJIaZKaMU KOHIeHCATOPa

OJleKTpUYeCcKasd Ielb, N300paKEHHAA Ha PUCYHKe, HOAKJIIOUEHA U,
K aKKyMYJATOPY ¢ HanpsixkeHueM U, U IpeHeOpeKUMO MaJjibIM O O
BHYTPEHHUM COIIPOTURJICHUEM. ITokazauns AAeaJbHBIX

aMIIepMerpa u BOJIBTMETpa pPaBHBI COOTBETCTBEHHO I n U. e H
V%
—1e(X

YCTaHOBUTE COOTBETCTBUE MEKAY (DPU3MUECKMMH BeJIUYMHAMU
u (opmysaMu, MO KOTOPHIM MX MOXKHO PACCUMUTATH.

K raxmoii mosunuu 1mepBoro crobia mog6epuTe COOTBETCTBYONIYIO HOSUIIMIO U3 BTOPOTO
cTosbua ¥ 3amuIuuTe B TAGIUIY BbIGpaHHBIE UMDl MO COOTBETCTBYIOIIMME OYKBAMU.

DPUSNYECKHNE BEJINYMHBI POPMVYJIBI
A) momHOCTB, MOTpebiaseMas JaMIOH 1) UI
B) conporuBnenume pesucropa 2) (U, -U)I
UO - U
3) —7
U
4) T
Oreer: |A| B

3aKOH PaZnoOaKTHBHOTO pacIaja sAfep HEKOTOPOro m3oroma umeer Bui: N = N, 27M e

L =0,04 c¢'. Kakoif mpoueHT sTHX anep pacmazérca 3a 50 c?

Orser: % .
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IIpu ucciefOBaHWM 3aBUCHMOCTH KUHETHMYECKOW dHEPIuu (POTOSTEKTPOHOB OT HACTOTHI
[aaIero ceera (GoTosJeMeHT OCBeIlaycsa uepe3 PasjudHble CBETOPHUIBTPEI. B mepsoit
CepuM OMBITOB MCIOJIb30BAICA CBETOMUIIBTD, IPONYCKAIOIIUA TOJIBKO (PHOJIETOBBINA CBET,
a BO BTOPOH — IIPOITYCKAIOIIHUI TOJBKO KPACHBIA CBET. B kaaoM ombiTe HaOJOAAIN
asiaenue ¢Gorosddexra.

Kax #M3MeHWJWCH [JIMHA BOJHBI CBETa, [ANAloIlero Ha (POTO3jIeMeHT, M MaKCHUMajbHAasd
KUHeTUUECKas: 9Heprud OTO3IeKTPOHOB IIPYU Iiepexozie OT IIePBOU CEPHH OIBITOB KO BTOpO#?
Il KaskJoi BeJMYMHBI OTIPEeJEeJMTe COOTBETCTBYIOIINI XapaKTep eé M3MeHeHMs:

1) yBeqmuujiach
2) yMeHbIIWJIaCh
3) He M3MeEHUJACh

BanumuTe B TAGAUIy BHIOpAHHBIE HMu(MPHI IJsS KaKT0H (DU3UYECKON BEIUYHHBL. IIndpst
B OTBETE MOL'YT MOBTOPATHCH.

IlsiviHa BOJIHBI CBeTa, MakcumaiabHasad KUHETHUYeCcKas
majzamlnero Ha ()OTO3JIeMeHT sHeprus (POTOIJIEKTPOHOB
OmpejiesiuTe TIOKAa3aHWA BOJIbTMETpPA (CM. DPHUCYHOK), €CJIH 4 6
IOTPEIIHOCTh IPAMOrO M3MePeHHs HalpsAKeHWs paBHa IleHe 2 \\\\\HI
JeJeHus BOJILTMETPA. BOJIBTMETD IIPOrpajydpoBaH B BOJIbTAX. \\ \
\\
0
Orsert: ( + ) B.

B 6nank omeemoé Ni 1 nepenecume monvko wucna, we pa3denss ux npobenom
uau opyaum 3HAKOM.

VyeHUKY HeoOXOZMMO Ha OIbITe OOHAPYKUTh 3aBHCUMOCTH IEePHOJa CBOOOIHBIX
KoJie0aHUil MPYKUHHOTO MaATHUKA OT MAacChl rpysa. ¥ Hero mMeercs IATH NPYKUHHBIX
MaATHUKOB, XapaKTEPHCTUKU KOTOPLIX NpuBeieHbl B rTabiume. Kakrue deéa MasATHUKA
Heo6XOAMMO B3ATh YUEHUKY, UTOOBI IPOBECTU JaHHOE HcciaegoBanue? I'pDyssl CILIOIIHELE.

Ne JKécTKOCTh NMPYIKUHBI, O05Bém rpysa, Marepuaa,
MaAgTHHKA H/m cm® M3 KOTOPOro CIeJlaH Ipys

1 40 30 aMIOMUHUN

2 60 60 AMIOMUHUN

3 40 30 Menb

4 10 30 QJTIOMUHUN

5 10 60 Menb

3amuminTe B OTBeTe HOMeEpPa BLIODAHHBIX MaATHUKOB.

OrserT:

He 3a6ydvme nepenecmu é6ce omeéembst 6 6rank omeemos N 1 6 coomeemcmeuu
¢ uHcmpyKyuel no 6biNOAHEeHUI0 pabombt.

ITpoeepvme, umobv. KaxcOblli omeéem O6bLAL 3ANUCAH 6 CMpPOKe C HOMepOM
coomeemcmaeyiou,ezo 3a0anus.
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Yacts 2

Ana sanucu omeemos na 3adanusn 24-30 ucnonwvsyiime BIAHK OTBETOB N: 2.
danuwume cHawana Homep 3adanusn (24, 25 u m.d.), a 3amem pewenue
coomeemcmeyrwwel 3adavu. Omeemsl 3anucwviéaiime wémko u pa3bopuuéo.

- ManeHbKUN He3apAKEHHBIN IIAPUK, IIOABEIEHHBIM HA HEIPOBOJAIeHl HUTHU, IMOMEINEH
HaJ, TOPU3OHTAJLHOM [AUABJIEKTPUUECKON  IIJIaCTHUHOM, PABHOMEPHO 3apsiKeHHOU
MOJIOKUTEJNBHBIM 3apAfoM. Pa3Mephl IIJIACTUHLI BO MHOTO pa3 MPEBLINIAIOT AJUHY HUTH.
Onupasce Ha 3aKOHBI MeXaHUKH W 3JJIEKTPOJUHAMUKM, OOBIACHUTE, KAK M3MEHUTCH
Iepuof, MaJbIX CBOOOAHBIX KoJebaHHUiI IIapuKa, €CIN €My COOOIUTH OTPUIATEIbHBIH
3aps.

Ionnoe npaeunvnoe peuwenue kKaxncdoi u3 3adaw 25-30 donxcno codepicambo
3aKOHbL U POpMYynbL, npuMeHeHUue KOmopwuLx Heobxodumo u 0ocmamouHo Ons
peuwenusn 3adavu, a maxice mamemamuuecKue npeoGPA306AHUS, PACYLEMBL
C YUCLEHHbLM OMEemom U npu Heob6xo0umMocmu PUCyHOK, NOACHAIOWUL peuenue.

Ilocnepsnii KUIOMETp IyTH IE€pPEJ OCTAHOBKOM moesx mpeogosen 3a 250 c. Kaxosa 6GbLia
CKOPOCTBh IIO€3[la B Hayajle TOPMOXKEHHUA? YCKOpPeHHe II0e3[a CUUTATHh IOCTOSHHBIM.

CroIbKO ()OTOHOB BHAMMOIO CBeTa C AJAWHOUW BOoaHBI 0,45 MKM HomazaeT Ha CeTYaTKy
rjasa 3a 2 C, €CJIM MOIIHOCTH IOTJIOIIEHHOI'O CEeTUYATKON M3JydeHHs HA DTOH AJIUHE
BOJIHBEI cocTaBisger 1,98-10717 Br?

B BeprukanbHOM IMJIMHIPUYECKOM COCYAE€ C TJIaAKHUMU )
CTeHKaMHM I10J] IOABUKHBIM IOPIITHEM ILJIOIAAbI0 IOIEPEUHOr0 e
ceuenus 50 cM? HaXOAWMTCA PaspeskeHHBIH ras (CM. PHCYHOK). l .
Ilpn pBMIKEeHMM cocyZa 10 BepTHUKAJM C YCKOpPeHHeM, s I
HaIIpaBJEeHHBIX BBEePX M PaBHBIM II0 MOJIYJIO 2 M/Cz, BBICOTA : NP
cronba rasa IIOJ IOPIIHEM IIOCTOAHHA U Ha 5 % MeHbIIe,
4yeM B IIOKodmieMcA cocyne. Cumras Temmeparypy rasa
oA  IIOPIIHEM HEWBMEHHOM, a Hapy:KHoe [JaBJIeHNe
IMOCTOAHHBIM U paBHbIM 28 klla, ompemesure Maccy MOPIIHS.
Macca rasa Imoj IOPIIHEM HOCTOSHHA.

Won ¢ sapagom ¢ =3,2-10"'° Ka u maccoit m=1,5-10"2° xr MIPOXOAUT YCKOPSAIOIIYIO
pasHoCcTh morennumanoB U =10° B u mocie atoro momazaeT B OOHOPOAHOE MArHUTHOE
mojie, B KOTOPOM JABHIKETCH II0 OKPY:KHOCTH pamguycom R = 0,3 m. OmpepmesnTe MOLYIb
HAYKOUK B marsutHOro moss. CUmTarh, YTO YCTAHOBKA HAXOAUTCS B Bakyyme. Cuioi
TAXKECTH U CKOPOCTBHIO HMOHA 0 IIPOXOXKICHHUA YCKOPAMIIIEH PasHOCTH IIOTEHIIUAJIOB
nmpeHedpeyb.

© 2022. 000 «HM3gparenscrBo «Hanuonanbaoe o6paszoBanue»
Konuposanue, pacnpocTpaHerne ¥ MCIOJIb30BAHIE B KOMMEPUECKUX IeJAX 0e3 NHMCbMEHHOTO DaspellleHus NpaBoobiajaTess He AOIYCKAaeTcs

Er3/0I's ®usuka | vk.com/ege_phys | youtube.com/c/Er3®dusuka



BAPWAHT 1

21

MaremMaTudecKHili MasATHUK COBepIIaeT KojebaHus
B IUIOCKOCTH pHCYHKa ¢ ammuuryzoin A=1 cm.
PaBHOBECHOE IIOJIOMKEHNEe HUTU MasgTHUKA HAXOAUTCH
Ha pacCTOAHUU 1=+5 cm or mepexHero QoKyca

cobuparoiieir JuH3B. KpaliHue II0JIOKEHUs TIpy3a
MasATHMKA JIeKAT Ha IJIABHON OITHYECKOH OCH
JuH3bI. HafiiuTe OITHUUYECKYIO CHJIy JWH3bI, €CJIH
paccTosHUe MEXKIY IelCTBUTEJIbHBIMU
1300paKeHUAMHU IBYX KpallHUX IOJIOKEHUU rpysa
MasTHAKA PaBHO 2 CM.

HeBecomblil crepikeHb AB c OByMsA MaJILIMU I'Dy3UKaMU
maccamu m,; =200 r m my=100 r, pacnoJOKEeHHBIMU
B Toukax C u B COOTBETCTBEHHO, IIAPHUPHO BaKpeILIeéH
B Touke A. I'pys maccoit M = 100 r nojBseliex K uJeaJlbHOMY
GJIOKY 3a HEBECOMYI0 U HepacTSKUMYyI0 HHUTb, IPYroi
KOHeIl KOTOPOM COeIWHEH ¢ HUMKHMM KOHIIOM CTEPXKHA,
Kak [IOKa3aHo Ha pHUCYHKe. Bca cucrema HaXOAUTCA
B PABHOBECHHU: CTEDPKEHb OTKJIOHEH OT BePTHUKAJIU Ha yroJ
o =30° a HUTb COCTABJAEeT Yyroj C BEPTUKAJIbIO, PABHBIN
B=30°. Paccrosuue AC=b=25 cm. Onpeznenute nauny [
crep;kusa AB. CpenaiiTe pHCYHOK C YKasaHueM CHJI,
IeMCTBYIOIUX Ha rpy3 M U CTep:KeHb.

Kakme 3aKOHBI BBl HMCIOJIB30BAIU s ONUCAHMA paBHOBecus cucTeMbl? OOOCHyHTE HX

IIPpUMEHUMOCTh K JAaHHOMY CJy4dalo.

coomeemcmeyrou,ezo 3a0aHus.

ITposepbme, wmobv. KaxcOvli omeéem ObLl 3anucan padom ¢ HOMEPOM
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