Bapuant Ne2022383

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




BAPHUAHT 3

Yacts 1

Omeemamu k 3adanuam 1-23 aearaomes wucno unu nocredosamenrbHocms yugp.
Omeem 3anuuiume 6 none omeéema 6 mekcme pabombvl, a 3amem neperecume
6 BIAHK OTBETOB N: 1 cnpaéa om Homepa coomeéemcmeyoou,ezo 3a0aHus,
HawuHas ¢ nepeoil knemouku. Kancdvii cumeon nuuume 6 omoenvHol Kiemouke
6 coomeéemcmeul ¢ npuéedénnovLmu 6 6aanke obpasyamu. Edunuysl usmepenus
dusuiecKux 6eULUH UCAMDb He HYNHCHO.

BrifepuTe Bce BepHBIE YTBeDMKIEHUS O, (U3MUYECKUX ABJEHWAX, BeJIMYNHAX
¥ 3aKOHOMEDPHOCTAX. SalMIIUTe MUQPHI, OJ KOTOPHIMU OHH yKas3aHBI.

1) IIpu cocKanb3bIBAHWM IHAWOBI [0 TJIAAKOM HAKJIOHHOH IIJIOCKOCTH €€ IIoJHAadA
MexXaHMUYeCcKas SHeprusa OCTaéTcs HeM3MeHHOH, a KMHeTHUYeCcKas SHeprus Bo3pacTaer.

2) Ecau ras HaxoquTCa B B3aMKHYTOM COCyJe IIOCTOSHHOTO 00BE€Ma, TO MPH €ro
HarpeBaHUM [TaBJieHHe rasa yMeHbIIaeTcsd. ,

3) Cuya OTTAJKMBAHUA MeEXKIYy OMZHOMMEHHBIMHM TOYEUHBIMM 3apAfaMu H3MeHSeTCs
00paTHO IPOHOPIMOHAJBLHO KBaJpPaTy PACCTOSHUIO MEXIy HHMH.

4) B 3aMKHYTOM IIPOBOASIIEM KOHTYype IIPM H3MeHEHHMM MArHHUTHOT'O IIOTOKa 4epes
OTPAHUYEHHYI0O MM ILIOI[AAKY BOSHUKAET WHIYKIMOHHBIN TOK.

5) B meliTpaibHOM aToOMe CYyMMapHOe YHCJO 3JIeKTPOHOB PaBHO CYMMapHOMY YHCIY
HYKJIOHOB B fZIpe 3TOT0 aToMa.

Orser: .

E Ilagbl cleAylOLIAe 3aBUCUMOCTY BEJIUUWH:

A) 3aBUCUMOCTH IEHTPOCTPEMUTEIHHOTO YCKOpEeHUA TOUKH, HaxomAIeic
Ha paccTossHUM R OT IeHTpa BpalleHus, OT JUHEHHOU CKOPOCTH TOYKHU

B) 3aBUCHMOCTH KOJHUECTBA TEILJIOTHI, BBIAEJAIONIEr0oCsd IIPY KPUCTAJIN3AIK BEIecTBa,
OT ero MaccChl

B) 3aBHCHMOCTH KOJMUECTBA TEILJIOTHI, BHIAEIAIONIEroCs Ha Pe3UCTOPe COIPOTUBIeHneM R
3a BpeMdA t, OT CHJIBI TOKAa, MPOTEKAIOIero 10 Pe3’uCTOPy

YcTaHOBHUTE COOTBETCTBHE MEXKAY OTHMHU 3aBUCUMOCTAMU ¥ BuAaMu I'Pa(UKOB,
obo3HaueHHBIX nuppamu 1-5. [asa Kaxzgoid sasucumoctu A-B  mopbepute
COOTBETCTBYIOIIMI BHJA TIpaduKa © sanumuTe B TabauIy BbIOpaHHBIE IHUQPEI
mon coorBeTcTBymOINuMEU OykBaMu. L{udpsl B oTBeTe MOIYT IIOBTOPSTHCSH.

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

© 2022. 000 «UaznarenncTBo «HanuoHanbHOe 00pasoBaHUE»
KomupoBasue, pacipocTpaHeHMe M HCIOIb30BAHUE B KOMMEDUECKHX LeNAX (e3 MMChbMEHHOTO PaspellieHns NpaBooO/ajaTesid He JOMyCKAaeTes
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TUMOBbIE SK3AMEHAUMOHHbLIE BAPUAHTDI

3]

[Be mnaHeThl ¢ OMMHAKOBBIMM MaccaMM OOpAIlalOTCs IO KPYTOBBIM OpOUTAM BOKPYT
3Be3npl. [y mepBO¥l M3 HUX CHJA HPUTAMEHMNA K 3Be3je B 36 pasd MeHbIIe, 9yeMm IJifd

BTopo#t. KakoBo oTHOIIeHUE R—l pazuycoB opbuT mepBoif M BTOPOU ruranet?
2

OrseT: .

lapurk maccoit 0,2 Xr mazaer ¢ BBICOTHI 3,5 M € HAYAJLHON CKOPOCTLIO, PABHOH HYJIIO.
KakoBa kuHeTHYECKAasi SHEPrusa IIapuKa npu najgeHun Ha semiio? Conporupieduem
BO3AyXa MmpeHedpeusb.

OrserT: » Hox.

Hesecomblif phIYar HaxOJUTCA B paBHOBecHM: (cM. pucyHOkK). Cuia 0
F,=8 H, eé mneuo paBuo 20 cm. Kako moayap cunbl F,, econ eé V- %
mieuo pasuo 16 cm? F Al

Orser: H.

Ha BarkjgoHHOU IIJIOCKOCTHM HAXOLUTCA OPYCOK Maccod 2 Kr, Iisd KoToporo COCTABJCHA
Tabauia 3aBUCUMOCTU MOAYJS CHJILI TPEHUSA F,, or yria HakJIOHA ILIOCHOCTH
K FOPHUB0HTY O C IIOTPEHIHOCThIO, He mpeBbimiarimeirn 0,01 H. Ha ocHoBapum JaHHBLIX,
IPUBEJEHHBIX B Tabumme, UCHOJb3ys B3aKOH CYXOro TpeHWs, BhiGepurTe BCe BepHBIE
YTBEPKACHMUS.

o, pan 0 0,05 | 0,1 0,2 0,3 0,4 0,5 0.6 0,7 0,8 6,9 1,0
F._, H 0 1,0 2,0 | 3,86 | 3,76 | 3,63 | 3,46 | 3,25 | 3,01 | 2,75 | 2,45 | 2,13

TP’

1) Cuna TpeHus IOKOsS HE 3aBHUCHUT OT yIJja o.

2) Ilpu yMeHBINIEHUM yTJia HAKJIOHHOM ILIOCKOCTH K TOPH30HTY MOAYJIL CHJLI TPEHUS
CKOJIbJKEHNS YBEJIUYMBAETCA.

3) C pocrom yryia HaAKJOHA MOAYJb CHJLI TPEHUS IIOKOS yBeJIMUVBAESTCH.

4) Koa(pdumumenT TpeHusd CcKoJbkeHuUs Oouabiue 0,25.

5) Korma yron marmnona Gosbire 0,6 pam, GPpyCOK CKOJMB3UT [0 HAKJOHHOU ILIOCKOCTH.

OrBer: .

HepeBAHHBIN MAapUK IJaBaeT B Kepocuie. Kak mM3MeHATCA Macca BBITECHEHHON JKUAKOCTH
U T1yOuHA MOTPY:KeHUd IapuKa B JKUAKOCTb, €CJid OH GyIeT miaasaTh B Boje?

JIJISi Ka)KJIOﬁ BEJIMUYWHBI OIIpelesinuTe COOTBeTCTBYK)IIU/Ifi XapaxrTep W3MeHeHUd!:

1) yBennuurcs
2) ymesbmuTCHA
3) He U3MEHHTCS

Sanuiuurte B Tabauny BeIOpaHHBIE MUMPHI AJA KaXKAOH (pusudeckoi Beaudubbl. udpsr
B OTBETE MOTYT IIOBTOPATHCA.

Macca BbITeCHEHHOI T'nybuna norpyskeHust IIapuKa
SKUJKOCTH B JKHUIKOCTD

© 2022. 000 «MsmarenscrBo «Haiuonanbnoe 00pasoBaHue»

EOH}IPOB«‘.\H}IG. pacnpocTpaHeHde M MCIOJb30BaHMEe B KOMMEPUECKHUX lLendAxX 6e3 MUCbMEHHOI'0 pa3pelieHus npasoobiasareis He JONYCKaeTCH
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BAPUAHT 3 : 33

(0|

Ha pucynke mokasaH rpaduK 3aBHUCHMOCTH KOOPAHUHATBHI X TeJja,
IBWIKYIIEroca BAOdL ocu Ox, or BpemeHun ¢ (mapabosa).
I'papuru A u B mpeacraBidioT co00H 3aBUCHMOCTH (PU3UYECKUX
BeJIMUMH, XapaKTePU3YIOIUX JBHKEeHHe 9TOro Teja, OT BpeMeHH I.
YcraHoBuTe COOTBETCTBHME MeXKAy rpapmramMm U (PUIHMIECKUMU
BEJTMUMHAMY, 3aBUCHMOCTH KOTOPLIX OT BPeMEHH 35TH I'pauKu ‘

MOTYT IIPEACTABJIATS. 0 ¢ ¢

K kaxj0#i mO3UIMK IepBOro cToJbiia moAGepuTe COOTBETCTBYIOIIYIO IIO3UIIMIO U3 BTOPOTO
CTOOIA ¥ 3aMUINATe B TAGIMIY BHIGPAHHBIE MUQPHI I0J COOTBETCTBYIOUIMMU OyKBAMH.

T'PAOUKN OUSNYECKUE BEJINYNHDbI
1) mpoexusa nepeMeIeHus Tejia Ha 0Chb X
A) 2) mpoeKIusa yCKOPEeHUd TeJia Ha OCh X

3) KuHeTUYEeCKasa Y9HEPIUs Tesa
\ 4) MOIyJIb CKOPOCTH TeJia

B)

Oreer: |A | B

Ha PUCYHKE IIOKa3aHO HN3MEHEHHEe COCTOAHUA HAeaJIbHOTO

p, 10°I1a

rasa B KosimuectBe 4 Mosb. Kakas TeMmeparypa COOTBETCTBYET 9
cocrossHuO 27 0,3} —— - 7
021 4
0,1{ 7 1 |
7 | |
4 il i

0 270 T,K

OrBeT: K.

PaGouee Tesio TeIJIOBOM MAIIMHBLI 3a IHKJ IOJydaeT OT HarpesaTelsid KOJHWYECTBO
remwnorsl, pasHoe 150 JIx, u ormaér xosozmnpHuky 120 Iix. Kaxos KILI remmoBoi
MAITUHBI?

OTBer: % .

B 3akpeITOM cocyje IO NOPIIHEM HAaXOAUTCA BJIAXXHBIA BO3AYX IIpU TeMIepaTrype
100 °C. IlapmuasbHOe HaBJeHMe BOAAHOro mapa B cocynze pasHo 60 klla. Kaxkosa
OTHOCUTEJIbHASA BJIAYKHOCTL BO3AyXa B cocyne?

OTBer: %

© 2022. 000 «HaparennctBo «HanuosansHOe o6pasoBaHue»

KonupoBanue, pacnpocTpaHeHHe U MCIOJb30BaHWE B KOMMEPUYECKHX LEIAX 0e3 IMMCBMEHHOTO pa3pelleHus: npasooﬁ.naaa'renﬂ He JI0myCKaeTcsa
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TUNOBbLIE 3K3AMEHALINOHHbIE BAPUAHTbI

WneanbHBIl ra3 MepeBOAAT M3 COCTOAHHSA 1 B cocTosgHue 3 TakK, p

Kaxk IOoKa3aHO Ha TrpaduKe 3aBHCHUMOCTHA J[JaBJIE€HUA Trasa p O 3
or o0wméma V. Macca rasa B TIIpoliecce He U3MeEHseTCA. I
W3 nunpuBeféHHOrO HMIKe CIKWCKa BbIbepuTe BCce BepHEIE 21’0“‘_1[ 9
VTBEpXKIeHNUA, XapaKTepuaylollue OTPaKéHHble Ha Trpaduke p | :
IIPOILECCHI. ! !

1) KoHmeHnTpamua MOJIEeKYyJ rasa B Ipolecce 2—3 ocTaBaJach 0 v, 2V, V

HOCTOSTHHOM.

2) B xoze mpoimecca 1-2—-3 cpexHAs KUHeTUUYeCKasd OSHEPrusd

TeIJIOBOI0 JBM)KEHUS MOJIEKYJI ra3a yBeJIW4YWBaeTcsa B 3 pasa.
3) B mpomecce 2—3 abcos0THAA TeMIlepaTypa rasa M30XOPHO yBejauumiaach B 1,5 pasa.
4) B mpomecce 1-2 abcosroTHaa TeMIiepaTypa rasa m306apHO yBeauumiack B 4 pasa.
5) A6coJsroTHaA TeMmIlepaTypa rada MUHMMAJIbHA B COCTOSHHUHU 3.

Orser: .

B umamHape 1moj TIOPIIIHEM HAXOJUTCSA TBEPHOE t

BelecTBo Maccoit m. IluauHAD MoMeCTUIN B IleUb. S
Ha pucyHKe cxeMaTW4HO 1OKasaH rpapux Al

M3MEHEeHUsA TeMIepaTypbl ¢ BellleCTBa II0O Mepe  Ag
IOTJIOLIEHWST UM KOJIMYECTBa TEIIOTHI §. PopMyabl .

A u B 1o3BOJIAIOT paccunTaTh 3HaUEHUA (DU3UUECKUX At, : : : :
BeJIUYNH, XapaKTepHUayIOIINX  IPOMCXOJAIINE 1 . L
C BeIeCTBOM TeILJIOBbIe IIPOIIECCHI. ! ‘ ! !

- oLt AQ, AQ, AQ, AQ, AQ, @

YcraHoBuTEe COOTBETCTBHE MeXAy QopMmyaaMu

¥ (U3MYECKUMMU BeJMUYNMHAMU, B3HAUEHHE KOTOPHIX MOXXHO PacCuuTaTh IO JTHUM
dbopmynam. K Kammodl mHO3UMIUMKM W3 IIE€PBOTO CTOJIOIA IOAOEpUTE COOTBETCTBYIOIYIO
MO3UIIMI0 M3 BTOPOro CcTOJOmA ¥ 3amuinuTe B Tabauiy BbIOpaHHBIE LUQPHI
II0J COOTBETCTBYIOIIUMU OYKBAMU.

DPOPMYJIbI OUSNYECKUE BEJIMYNHBI
AQ, 1) yaenapHasA TEILJIOEMKOCTD XKUJKOCTH
A) m 2) yaeabHas TeIJoTa I1JIaBJIeHUA
AQy 3) yaesbHAaA TETIJIOEMKOCTD TBEPAOTO BellleCTBa
b) TnA_tg 4) yreapHas TEILJIOTa TapooOpa3oBaHUA
Orset: A | B

Bo CKOJBKO pa3 VBeIUUUTCA MOAYJb CHJI B3aWMMOJENCTBUA [BYX HeOOJbIINX
MeTaJLIMYeCKUX IIapHKOB OJMHAKOBOI'O AMAMETpa, HMeIuX 3apajnbl ¢, =+4 =KX
u ¢,=+18 HKJ, ecium mapuKM IPUBECTH B CONPHUKOCHOBEHHE W 3aTeM pasiaBUHYTH
Ha IpekHee paccTosHue?

Orser: B pas(a).

B karymke mHAYKTHUBHOCTBbIO 5 MIH mporexkaer Tok cmiuoii 2 A.Kakoil MarHMTHBIA
IIOTOK IIPOHUBLIBAET KATYIIKY?

Orser: Bo.

© 2022. 000 «MaparenscrBo «HauuonanbHoe obpasoBaHue»

KOHHPOB&HHE, pacnpocTpaHeHHe M HCIIOJIb30BaHHE B KOMMEPUEeCKHX IeJAX 6e3 MUCbMEHHOTO pas3pelleHusd npaBooﬁnanaTem{ He JOITyCKaeTcsa
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BAPWAHT 3 35

Kaxas u3 rtouex (1, 2, 3 uam 4) sBasdercs u3o0pa’KkeHMeM TOUYKHU S, CO34aBaeMbIM
TOHKO#H cobuparomeil THH30H ¢ (OKyCHBIM paccTosHueM F (CM. PHCYHOK)?

N\

1 23 4
- e -Fed--tet---
2F F | F 2F

\\4

OrBeT: TOUKa .

ITpoBosiouHaa paMkKa ILromaznbpio 60 cm? momerreHa B,, Tn
B OJHOPOJZHOE MArHUTHOE II0Jie TaK, 4YTO ILJIOCKOCTH 2 \
paMKH IepHeHAWKYJIAPHA BeKTOPY WHAYKIuUM B. 1r i | I
IIpoeknusa B, MHAYKOWU MArdHUTHOIO MOJIS Ha HOpPMAasb 077531 6 7 e
K IJIOCKOCTH PaMKHU M3MEHSeTCA BO BPEMEHU { COTJIaCHO 1=\
rpaduKy Ha PHUCYHKe. 2

W3 npuBefEHHOrO HHWXKEe CIIMCKa BBIOEDUTE BCe BepHbIe YTBEP)KIEeHus O Ipoleccax,
IIPOUCXOJSIIINX B PaMKe.

1) Mozayap DJIC s/J€KTPOMATHWUTHOW HHAYKIWU, BOSHHUKAKIEd B paMKe, MaKCHMaJeH
B uHTepBaJse Bpemenu oT 0 mo 1 mc.

2) MarHuTHBIH HOTOK Yepe3 PaMKy B MHTepBaje BpeMeHHu or 2 no 4 mc pasen 12 mBG.

3) Moaynp 9JIC 2/JeKTPOMAarHWUTHOM WHAYKIWY, BOSHHKAWOIIed B DaMKe, B HHTepBaJle
BpeMmeHu oT 4 o 6 mc paBeH 6 B.

4) MoayJjb CKOPOCTH H3MEHEeHWs MarHuTHOTO IIOTOKa 4dYepe3 DpaMKy MHUHUMAaJIeH
B mHTepBaJie Bpemenu ot 0 mo 1 mc.

5) Moayap 9JIC »eKTPOMArHUTHON MHAYKIWY, BO3HHKAIOIIEd B DPaMKe, DaBeH HYJIIO
B MHTepBaJie BpeMeHHu oT 2 1m0 4 Mc.

OrBer: .

B mepBom ombITe uacTHIla Maccoil m, Hecylasa 3apsajn (¢, ABUXKETCA B OJHOPOJAHOM
MarHWTHOM IIOJIe C WHAYKIOUeH B 1o OKPYKHOCTHM pajguycoM R €O CKOpOCThIO V.
Bo BTOpPOM ONBITE Ta K€ YaCTHIlA JBUXKETCA B TOM )K€ MAarHMTHOM II0Jie II0 OKPY’KHOCTH
Goapirero paguyca. Kak mpu mepexofe OT IIepBOro ONBITA KO BTOPOMY H3MEHUIHUCH
KHHeTHYecKas SHeprud YacTHUIBl M mepuoj eé obpamjeHus?

Ilna KasKaIo# BEeJMYMHBI ONpEeNeNUTe COOTBETCTBYIOIIMM XapakTep U3MeHeHU::

1) yBeamumiach
2) yMeHBIIMJIACh
3) He M3MeHHUJACh

BanuimuTe B Ta0IHUIy BhIOpaHHBLIE HUMPHLI AJA Kaaoi Gusumdeckoil BeauduHbl. Iudpo
B OTBET€ MOTYT IOBTOPATHCA.

Kunernueckas sHeprus

H . 6
YaCTUIIBL epuoj e€ oOpaIeHnsd
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36 TUNOBbLIE 3K3AMEHALMOHHBIE BAPUAHTDI

AJIeKTpUUecKass Ilellb HAa pPUCYHKE COCTOUT U3 MCTOYHUKA
mocrossHHOro Hampskenmsas ¢  9IC & u  BHYTPEeHHUM
COIIPOTHBJIEHWMEM 7 W BHeNIIHel Ienu u3 JIBYX OJAUHAKOBBIX
pPE3HCTOPOB COMPOTUBJEHUMEeM R, BKJIIOUEHHBIX IapaJliejbHO.
VYceraHoBUTE COOTBETCTBUE MEXKAY (HU3UUYECKUMHU BelUUYMHAMU
1 (popMysiaMu, II0 KOTOPHIM HUX MOYKHO DAaCCUUTATh.

K ka0l mosumuy mepBoro cTojdia mogdepuTe COOTBETCTBYIOIIYIO MMO3UITNIO U3 BTOPOI'O
cTOJIOIA ¥ SaIUIINTe B TAOJIUILYy BhIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIMMHU OyKBaMU.

OUN3SNYECKUE BEJIMUYMHBI POPMYVYJIbI
A) MOIITHOCTH, TOKA, BBILEJNAIOIIAACA 2R “R
BO BHeEIIHEH Ienu 1Y) 3% 3) R 2
B) mMoiHOCTE TOKAa, BBIJENIAIOIIAACH Z[r + 2] 4(1’ + 2]
HAa BHYTPEHHEM COIIPOTHUBJIEHUU
HNCTOYHHUKA 2) &2 4) «2r
R 2
r+=
(r . 2)
Orser: |A| B

B pesyﬁbTaTe peaknumu sgpa 6opa lfl)B U o-dacTuisl He O6£33YIOTCH HeHATPOH
u aapo , X. Ompezennre MaccoBoe YUCJIO W 3apANOBOE UHCIO AApa 7 X.

MaccoBoe uucsio A 3apsamoBoe 4ucio Z

B 6nanx omeemoe N 1 nepenecume moavko wucna, He paddenas ux npoéenrom
uau Opyzum 3HAKOM.

Ha ycraHoBKe, IpejcTaBjJeHHOW Ha (Qororpadpusax (puc. a — oOwwuit BUA, puc. 6 —
(oTO3/I€eMEeHT), uCCHeNOBANM 3aBUCUMOCThL KHWHETHUYECKOM JHepruu (PoTosJeKTPOHOB
OT 4acTOThI Najalnero csera. g aTOoro B mpopesh OCBETUTEJA IIOMEIaln Pas3IudHbIe
cBeTO(MJIBTPEI. B IepBOil Cepuy ONBITOB MCIIOJIL30BAJICH CBETOMUILTD, NMPOIYCKAIOIMI
TOJIBLKO CHHHUN CBET, a BO BTOPOH — IIPOIYCKAIOIUHA TOJHKO 3eJIeHBIN.

Puc. a Puc. 6
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BAPUAHT 3 37

Kak m3MeHWIKMChL IIpW Ie€pexo[e OT I[epPBOH Cepuy OIBITOB KO BTOPOH [AJIMHA BOJHBI
Iajapllero cBeTa X MaKCUMaJbHAasd KHUHeTHYecKass oHeprus (HOTOBIEKTPOHOB?
A Kamod BeJWUYMHBI OIpenenTe COOTBETCTBYIOIIWII XapaKTep H3MeHeHUH.

1) yBenuuwmiach 2) yMeHBIIIUJIACh 3) He M3MeHMJIACh

Sanumure B Tabauiy BeiOpanHbie Mudphl A8 Kakgoro orsera. Lludpsl B oTBETE MOTYT
IIOBTOPATHCH.

IavHa BOJHBI MakcumaibHad KUHETHUYECKas
majJaroIiero cBera oHeprusd (PoTO’JEKTPOHOB

Ha pucyuke mpusenena ¢ororpadus sJIeKTPUUECKON
Ienu 10 W3MEpPeHHI0 COIPOTHUBJIEHUS pPeocTarTa.
ITorpemiHocT wW3MepeHUA CHJIBI TOKAa B IeNu
¥ HANPSKEeHUS HAa MUCTOYHWKE PABHBI IOJIOBUHE II€HBI
IeJeHWsI aMIepMeTpa U  BOJbTMeTpa. KakoBo
[0 pe3yJbTaTaM 9TUX M3MEPEHUI HaIpAKeHNe
HA MCTOYHUKE? ‘

Orser: ( + ) B.

B 6aank omeemoe N 1 nepenecume monvko wucaa, He pasdenas ux npobenom
unu opyzum 3HAKOM.

Yuenuk wusydaeT CBOOOZHBLIE JICKTPOMATHWTHBIE KojebaHuUA. B ero pacnopasxeHUu
MMEIOTCA IIATh AaHAJOTMUYHBIX KO0JIe0aTelbHBIX KOHTYPOB C Pas3JIUYHBIMU KAaTYIIKaMU
MHIYKTUBHOCTH ¥ KOHAEHCATOPAMH, XapaKTePUCTHKM KOTODPHIX YyKasaHbl B TabJuuIle.
Kakue 0e6a kKosebaTelbHBIX KOHTYpa HEOOXOAWMO B3ATb YUYEHUKY JMJIA TOTO, YTOOBI
Ha OIIBITe MCCJIeNOBATh 3aBMCHUMOCTD IIepHOAa CBOOOMHBIX KoJie0aHUI 3apana KOHIeHcaTOpa
OT MHIYKTHUBHOCTH KaTYIIKMN?

Ne MaxkcumanbHOe HampsKeHHe IIEeKTPOEMKOCTH NHAyKTUBHOCTH
KOHTYypa Ha KOHJeHcaTtope, B KoHaencatopa C, Mk® Karymiku L, mI'n

1 14 6 4

2 8 5 6

3 14 6 12

4 10 10 4

5 8 12 6

3anumnTe B OTBeTe HOMepa BLIOPAaHHBIX MAATHUKOB.

OrserT:

He 3a6ydvme nepenecmu 6ce omeembui 6 61ank omeéemos N 1 6 coomeemcmeuu
¢ uHcmpyKyuel NO 6bLNONHEHUIO PAbGOMbL.

ITpoeepvme, umob6v. kKaxcdvlli omeéem ObL1L 3anucan 6 CmMpoKe ¢ HOMepOMm
coomeéemcmaeyou,ezo 3a0aHUA.
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Yacrs 2

Hnsa sanucu omeemos na 3adanusn 24—-30 ucnonwvsyime BJIAHK OTBETOB N: 2.
3anuwume cnavana nomep 3adanus (24, 25 u m.0d.), a 3amem pewenue
coomeéemcmeyiougeti 3adavu. Omeemol. 3anucviéalime wémro u pa3bopuueo.

B kamepe, U3 KOTOPOil OTKAYaH BO3AYX, CO3JAIM DIEKTPUIECKOe IoJie £
HaIpAXKEHHOCThI0 E m  maraumTHOoe 1moje wuHAyKnueir B. Iloasa
oxHopoxHbie, E L B. B KaMepy BJIETAeT IPOTOH P, BEKTOP CKOPOCTH E@ ®
KOTOpOTO IEepPIeHAUKYJAsapeH E um B, KaKk NOOKa3aHO Ha pPHCYHKeE. )
Moaynu HaOpAKEHHOCTH JJIEKTPUYECKOT0 TMOJAA U UHAYKIHUUA

MATHMTHOTO IIOJII TAKOBBI, YUTO IIPOTOH JOBUIKETCA IIPAMOJIMHENWHO. ® D ®
Kyna oTKJIoOHUTCA IPOTOH Ha HAYAJBHOM yYacTKe TPAaeKTOPUU, eCIu
ero CKOpocTh yMeHbIIUTH? OTBET IOSCEWUTE, yKa3aB, KaKkue SBIEHUA
¥ 3aKOHOMepHOCTH Bbl mcmosb3oBamu AJId 00BbACHeHHA. Biaumanmem
CHJIBI TSJKECTHU IIPeHeOpeub.

ITonnoe npaeunvhoe pewenue Kaxcdoi u3 3adaw 25-30 Oonxno codepicambo
3aKOHbL U POpMYNbL, NPUMEHEHUE KOMOpPbLX Heob6xo0umo u docmamouno 0ns
peweHusn 3adawu, a mMmaxie mamemamuiecKkue npeodPa306AHUA, PACULEMBL
C YUCNLEHHBLM OMEEeMmoM U nPU Heob6xX00uUMocCmu PUCYHOK, NOACHAIOULULL peuleHue.

B mpomecce MpsaMOJIMHENHOrO0 PABHOYCKOPEHHOTO IBWIYKEHMS TeJO 3a 2 C YBEJIWYHJIO
CBOI0 CKOpoCTh B 4 pasa. Kakoif myTh IIPOIILJIIO TEJIO 3a 9TO BpeMs, €CJIU ero HadajlbHasd
CKOpoCTh ObLIa paBHA 3 M/c?

ToueuHBIf HMCTOYHMK MOHOXPOMATHYECKOTo cBera mcmyckaer 3°10'7 ¢oronos 3a 1 c.
IlnuHa BOJIHBI HMcIIycKaemoro ceera pasHa 594 mm. KIIII ucrounuka cocrasiser 0,1 %.
Bolunciiure MOIIHOCTD, MOTPEBISEMYI0 UCTOYHUKOM.

B sakpeiTom cocyme unpu Temmeparype 100 °C wHaxoguTcsa BJIAMKHBIM BO3AYX
¢ oTHocHUTeJNbHOHM BiaaskHOCTBI0O 70 % mox masiaenmem 100 wIla. OO0BEM cocyza
M30TePMUYECKYN YMEHbIIUIN B 3 pasa. Jlo KaKkoii abCOJIOTHOM TeMIepaTypbl HAJO BMECTO
9TOTO HArpeThb BO3AYyX 0e3 H3MeHEeHUA Oo0BbEMa COoCyZa, UYTOOBl IOJYUUTh TaKoe JKe
KoHeuHoe gaBieHne? OOBEMOM CKOHAEHCHPOBABIIEHCS BOABLI IIpeHeOpeys.
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Ha pucyHke wm3o0paskeHa S3aBUCHMOCTb CHJBI TOKa B JlaMIe HaKaJUBaHUA
OT TPHUJIOXKEHHOro K Hel HanpsikeHHa. HaiiguTe MOIHOCTB, BBIJEISAONYIOCH
Ha Pe3UCTOpe, BKJIUEHHOM IIOCJIELOBATENbHO C JIAMIIOM B CeTh C HAIPAXKEHUEM 220 B,
ecii cuja TOKa B menu pasHa 0,4 A. '

IA
— /
L

0,4 —
0,3 -
0,2 P
0,1 1~

i

0 40 80 120 160 200U, B

Huxuass rpasp AC [Opo3pauHoOro KJMHA IocepeOpeHa
U TpeAcTaBjsdeT coboil IJIOCKOe 3epKasao. YTroJ IpuU BeplInHe
giamHa o =30° Jlyu cBera mnajaer u3 BO3AyXa Ha KJWH
MepHeHANuKYJIAPDHO TpaHu AB, NOpeloMJAETCA ¥ BBIXOAUT
B BO3AyX uepe3 Ty sKe TIpaHb AB, HO YyXe I0A YIJOM
npesomienus B =90°. Onpenenure moKasaTejlb MNPEJOMJIEHUS
MaTeprasna KaumHa. CpesjaiiTe PHUCYHOK, IOACHAIOIIWA XO[
Jyya B KJWHE.

K ABYM BepTHKAJBHO PACIIOJOYKEHHBIM NPYKHHAM OJMHAKOBOU
IIVHBI TOLBECHJIHN OJHOPOAHBIA CTEp)KeHb Maccoi M =2 Kr
u pnuHoM L =40 cm. Eciu K 3TOMY CTEepXHIO IOABECUTH I'DY3
Ha paccroaHuu d =5 CM OT NIpaBoil NPYXKHHBLI, TO CTEPKEHb d
GyZeT pacmojioXKeH TOPU3OHTAJIBHO, a pacTaKeHud o0enx
OPYKUH OYAYT OJMHAKOBHI (CM. PHUCYHOK). HLECTKOCTH JIeBOi
OpY’KMHBEI B 3 pasa MeHbIe, ueM y IHpaBoil. Yemy paBHA
Macca m nojBelreHHoro rpysa? CuesaiiTe puCyHOK ¢ yKasaHUEM
CHJI, UCIIOJb30BAHHBIX B pellIeHUU 3aJayuu.

AAAAA
\AY VVI\/\

L

Kakue 3akoHBI BBl MCIOJB30BATIH AJIA ONMHCAHUA paBHOBecus cucreMbl? OGocHyiTe HX
NIPUMEHUMOCTh K JAaHHOMY CJIydalo.

ITposéepvme, wmobv. kKaxcdvui omeéem O6bla 3anucaw padom ¢ HOMepPOM
coomeéemcmaeywu,ezo 3a0aHUA.
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