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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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Yacts 1

Omeemamu k 3adanuam 1-23 aenaomcsa wucno uau nocnedoéamenbHOCmb
yupp. Omeem 3anuwume 6 none omeéema 6 mexcme pabomvi, a 3amem
nepenecume 6 BIAHK OTBETOB M 1 cnpaéa om HOMepa coomeemcmeyiou,ezo
3adanusn, Hawunas ¢ nepeéoii Kaemourxu. Kaxcdvi cumeéon nuwume
6 omdenvbHOll Kiemouke 6 coomeéemcmeéuu ¢ NpPueedéHHbIMU 6 Onanke
o6pasyamu. EOunuybl usmepenua QpusuiecKux 6eiuduUH nucamb He HYICHO.

Ha pucyske mpuBefiéH rpa@uK 3aBUCHMMOCTH MPOEKIUH U, CKOPOCTH Teja OT BPEMEHH f.

v, M/cC
15

10

0 I /

o
[y
(=]
-
ot
DN

0t,c

-5 //
-10
-15

OmnpepennTe IyTh, NPOHJEHHLINA TeJOM B MHTepBaje BpemeHu ot 15 mo 19 c.

OTser: M.

KuHeTuueckasa sHeprus TeJa, JBHKYIIErocsa cO CKOpocThbio 3 M/c, paBHa 18 IIxx. KaxoBa
Macca Teaa?

-

Orser: KI.

I'py3s maccoit 0,16 Kr, mogBelleHHbIN HA IPYKUHE, COBEpIIaeT CBOOOJHBIE BePTUKAIbHEIE
rapMoHMYecKre Kojebauua. I'pys Kakoil mMaccoil HYKHO IOJBECUTb Ha 3TOM IPYKHUHE
BMECTO IIEPBOTO I'py3a, uTOOBI YACTOTa CBOOOAHEIX KojeGaHWil yMeHbIIMJIAach B 2 pasa?

H

OrBer: KT.

IlBa OAMHAKOBBIX OpycKa TOJIMUHOM 5 cM u Maccod 1 Kr Kamabli,
CBSI3aHHBIX [APYr C JIpPYyroM, ILIaBalOT B BOJE TaK, YTO YPOBEHb BOXBI
IPUXOAUTCA HA TPAHUIY MEXKAYy HUMH (CM. pHUCYHOK). /3 mpuBeIEéHHOIO
HHUJKe CIIMCKAa BbIOEpHTE BCe BEPHBIE YTBEPIKIAEHUSA.

-

1) Ecau Boay 3aMeHHTH HA IIO[COJHEYHOE MAacJio, TO INIyOMHA IOTPY:KeHUS
OpPYCKOB YMEHBIIIUTCS.
2) Ecau Ha BepxHUM GPYCOK IIOCTaBHUTH I'mpio maccoi 1,5 Kr, To OpycKH He yTOHYT.
3) Ecau B CTOmKY m00aBUTH €Ilé TPY TAKUX Ke OpycKa, TO IIyOMHA e€ IOrpy:KeHHUd
yBesquuuTca Ha 15 cm.
4) Cuna Apxumeza, geiicreyiomnas Ha Opycku, pasaa 10 H.
5) ILIOTHOCTb MaTepuaja, U3 KOTOPOrO M3rOTOBJIEHHI 6pyckm, paBHa 500 kr/m3.

OrBer: .

© 2023. 000 «HsparensctBo «HaumonansHoe o6pasoBaHue»
KonupoBaHue, pacipocTpaHeHHe M HMCIIONb30BAHME B KOMMEDUECKMX LeJAX 0e3 MUCHMEHHOrO paspellleHus IpaBoobiajaTesis He JONYCKAeTCH
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B nepBoi#i cepuu OMBITOB OPYCOK C I'Py30M IIepeMellajy HPY IIOMOIIYX HUTH PABHOMEPHO
U IPSAMOJUHENHO BBEPX II0 HAKJOHHOI MJIOCKOCTH. BO BTOpOI cepuM ONBITOB TOUYHO TaK
JKe IepeMelllajid 3TOT OPYCOK, HO CHSB C Hero rpys. Kak M3MeHWJINCH IPU Ilepexojie
OT IIePBOM CepHM OMBITOB KO BTOPOIl MOAYJh PabOTHI CHJILI TPEHUA NIPU IepeMeleHUH
Opycka Ha OJMHAKOBBIE PAaCCTOAHUS ¥ KO(PDUIMEHT TPeHus MeXAy OpyCKoM

U IIJIOCKOCTBIO?

st Ka'KAoH BeJIWUYHHEI OIpENe/;IMTe COOTBETCTBYIOIIHM XapaKTep €€ M3MeHEeHUT:

1) yBesuumiach
2) yMeHBIINJIACH
3) He M3MeHHJIACh

Sanuminre B TaOMUIy BhIOpaHHBIE UMD A Kaskaoro orsera. 1ludpsl B OTBETE MOTYT

IIOBTOPATHCA.

Mogyss paGoThl CHJIBI TPEHUS Kosdpdunuenr tpeausa

Manenbkasa maitba Macchl m, CIOocoOHAs IiepeMellaThCA
BIOJIb TJIAAKOTO CTEP)KHSA, HAXOAUTCSI HAa IOBEPXHOCTHU
TOPM30HTAJBHOTO [INCKA, PABHOMEDPHO BpAIlAIOIIErocs
C YIVIOBOM CKODOCTBIO (,, Ha paccToaHuu r ot ocu O,
C KOTOpOi1 maiiba coefuHeHa JETKOH HeaedopMUPOBaHHOMN
OPYKUHKOU XKEcTKocTu k (cM. pucyHok). Kosddumment
TPeHUs Mexkay mainboil u guckom — u. Kak TOJBKO
yriaoBad CKODOCTh HAYMHAET MeIJEeHHO H IIJIaBHO
BO3pacTaTh, Iaiiba HaumMHAEeT cMellaTbCcs. IIpu yrioBoit
CKOPOCTH @, DPacCcTOAHWE g0 ocu cramo R, mpu sToM
JUCK CTaJl BHOBb BpAaIllaThCA PaBHOMEPHO.

YcraHOBUTE  COOTBETCTBHE MeXIAy — GU3UUYECKUMH
BeJMYWHAMU U (OPMYJIaMH, IO KOTOPBIM HNX MOXKHO
paccuutarb. K KaKAOM MOSUIUMM MEPBOrO CTOJOIA
noxbepuTe COOTBETCTBYIOIIYIO MO3WUIMIO K3 BTOPOIO
crosbua u 3amumiuTe B TAOJMIy BHIOpaHHBIE ITUQPPEI
TIOJ COOTBETCTBYIOIMMHU OYKBaMHU.

PUSNUYECKUE BEJINYNHBI

A) Mogynb ckopocTH — mIaMbbl, Haxogauleics
Ha PacCTOAHMU R OT ocu BpallleHuA

B) momynb paBHOZEHCTBYIOIIEH CUJI, AeHCTBYIOITNX
Ha IIa#by Ha paccTosaHuu R

OtBer: |A| B

DdOPMYJIBI

1) ©2R

2) w,R

3) E(R-r)+pumg
4) E(R-r)

© 2023. 000 «HspareanctBo «HanuonanbHoe o6pasoBaHUe»
KonupoBanue, pacnpocTpaHeHHe M HCIOJIb30BaHHE B KOMMEPYECKHX LeJAX (Ge3 NMChbMEHHOro paspellieHus mpaBoobiagaress He JOIYCKAaeTCH



186

TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTHI

B cocyne HemsMeHHOro 0O0BEMa HAXOAUTCA HIACAJbHBINA ras. Bo CKOJBKO pa3 HYMXHO
YMEHBIIUTh KOJUUYECTBO BeIlleCTBa I'a3da B COCYe, UTOOLI IIOCJe yBeJIudYeHusT abCOII0THON
TeMIIepaTyphsl rasa B 2 pasa ero JaBjieHHe CTAJIO BABOE MEHbIle HAa4YaJIbHOI'O?

OTBeT: B pas(a).

IlapuuanbHOe [JaBJeHHe BOAAHOrO mapa B KomHarte paBHO 1584 Ila. J[laBieHme
HACBHIIEHHOI0 IIapa IIPpM TeMIlepaType Bo3AyXa B KomHaTe coctaBiaser 2640 Ila.
OmnpegenanTe OTHOCUTEJIbHYIO BJIAKHOCTh BO3AyXa B KOMHATe.

Orser: % .
Ha pucyHKe ITOKa3aHO, KaK MEHAJIOCH AaBjeHUe ra3a B 3aBUCHUMOCTH p
oT ero o0béMa IpH MepexoJe M3 COCTOsAHMA 1 B cocroaHume 2, :
A
12
a 3aTeM B cocTrosiHue 3. KakoBo oTHOIIeHUEe paboT rasa 2. BoTHX
23
2 3
IBYX IIpolieccax?
0 |4
Orser: .
B cocyme mon mopirHeM HAXOAATCA TOJBKO @aphkl aMMUaKa. n
Ilopirtens MeIJIEHHO M pPABHOMEPHO OINYCKAIOT, YMEHbIIasd 00BEM 2
cocyga. Temmeparypa B cocyle MONIEeP:KUBAETCSA IIOCTOAHHOM. 1
Ha pucyske mokasaH rpaduKk uU3MeHeHMS CO BpeMeHeM [
KOHIEHTPAIIMK 7 MOJIEKYJ IapoB aMMHaKa BHYTPH CcoOCYyAa.
0 t

V3 mpuBeEHHOTO HUKE CIHUCKA BLIOEPUTE BCe BepPHLIE YTBEPIKACHUSA
OTHOCUTEJbHO OMMCAHHOI'O IIPOIlecca.

1) Ha yyacTKe 2 ILIOTHOCTHL IIAPOB aMMHAaKa yMEHBIIAJIacCh.
2) Ha yyacTtke 1 IJIOTHOCTH MapoB aMMHAKa YMEHBIIIAJIACH.
3) Ha yuacTke 2 maBjieHHe IIapOB aMMMaKa YBEeJIUYUBAJIOCH.
4) Ha yuacTke 1 map aMMMaxKa HEHACBHIIIEHHBIH, a HA y4acTKe 2 HACHIIIEHHBIN.
5) Ha yuacTtxe 1 maBieHue IapoB aMMHAKa yBEJIHYHUBAJIOCH.

OrserT: .

Toukas, ynpyragd W MATKas O000OJOYKA TI'epMETHYHOTO BO3AYIIHOTO Iapa HaIloJHeHa
ropauyuM BoO3ayxoM. Kak wuaMeHseTcs ¢ HA00OpPOM BBICOTHI IPU MeJJIEHHOM IIOABEME
mapa IUIOTHOCTh BO3AyXa B HEM WM BHYTPEHHsSs sHeprua Bo3ayxa B mape? O00m0ukry
CUUTATH TEILJIOIPOBOIHOM.

I Kakaoi BeJUUMHBI ONpPEAeIUTEe COOTBETCTBYIOIIUM XapaKTep U3MeHEeHU:

1) yBequumniace
2) yMeHbIIHUJIACh
3) He M3MeHUJACH

SanummuTre B TaOJIUIly BRIOPaHHBIE UMD AJAA KaxKAoW ¢uandecKoi BeauuuHbl. Iudpsr
B OTBETE€ MOTYT IOBTOPATHCS.

BHyTpeHHAS 2Heprus

IlnorHOCTH BO3Ayxa B Imape
BO3[yXa B IIape

© 2023. 000 «HUaznarenscTBo «HanuonanbHOe oOpasoBaHue»

Konnponaﬂne, pacinpocTpaHeHHde U MCIIOJIb30BaHHE B KOMMEPYECKHX LenafXx 6e3 IHUCHMEHHOTO paspenieHnsa npanooﬁnaaa'rena He JOIIyCKaeTCs
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IIBa HEOOABMXKHBIX TOYEUYHBIX 3apsjga AeiCTBYIOT Jpyr Ha JApyra C CUJIaMH, MOAYJb
KOTOPBLIX paBeH F. Bo CKOJBKO pas3 yBeJIWMYUTCA MOZYJb ITHUX CHUJ, €CJU ONUH 3apsil
yMeHbIINTE B 1,5 pasa, Apyroi sapsj yBeauduTh B 6 pas, a pacCTOAHHE MEXKAY HUMHU
OCTABUTL IPEHKHUM?

OTBeT: B pas(a).

IIaTh OJWHAKOBBIX pE3HCTOPOB C compoTuBiaeHueM 25 OM KaKIbli COEIMHEHBI
B DJIEKTPUUECKYIO Ilellb, Yepe3 KOTOPYI0 TeYET TOK (CM. PUCYHOK). MealbHBIN BOJBTMETD
MOKas3blBaeT Hampsikenue 75 B.Ompemenurte cuiny Toxka B menu I.

Orser: A.

B koJsebaTesbHOM KOHTYpe (CM. PHCYHOK) UHAYKTUBHOCTH
karymiku L = 6 mI'm. Kakoit momsxHa OBITH MHAYKTUBHOCTH L
BTOPOM KaTyIIKK, 4YTOOLI IIPU IepeBoje Kaoua K us monoxernus 1
B TOJIO)KeHHe 2 Imepuol COOCTBEHHBIX BJIEKTPOMATHUTHBIX
KoJie0aHuil B KOHTYpe YBEJIUYUJICSA B J6 pas?

OrBer: MIH.

ITnockuit BO3AyMIHEINA KOHAEHCATOP éMKOCThIO C), MOAKJIOYEeHHBIH d
K MCTOYHHKY IIOCTOSHHOI'O HAINPAMKEHUs, COCTOUT U3 [ABYX
MeTaJJIN4YeCKUX ILIACTHH, HAXONANIUXCA HA paccToAHUM d, APYT

or apyra. Paccrosaue Mexx Iy IJIACTUHAMU MEHSETCS CO BpeMeHeM

TaK, KaK ©OOoKa3aHo Ha rpaduxe. Bribepure Bce BepHBIE
YTBEPKAEHUS, COOTBETCTBYIOII[ME OIMMCAHUIO OIIBITA.

1) Emrocts KoHZeHcaTopa yGblBaeT B MHTepBaje BPEMEHH OT i,

no t,. d
0
2) OHeprus KOHJeHcaTopa PaBHOMEPHO yBeJINYUBaeTCA
B UHTEpBajie BPEMEHU OT t1 o t4. 0 t t t t t

3) Hanpsa:k€éHHOCTb 5JEKTPHUUYECKOTO IMOJSA MEXKJYy IJIaCTUHAMU
KOH/IeHCATOpa yMeHbIIaeTcsd B IPOMEXyTKe BPpeMeHW OT ¢, IO f,.

4) B MoMeHT BpeMeHHU ¢, EMKOCTb KOHIEHCATOPA YBEJIMUYUJIACH B IISTh Pa3 10 CPABHEHUIO
C IepBOHAYAJBHBIM.

5) HampsaxeHue MeKay IJIACTHHAMY KOHJEHCATOPaA OCTAETCH IOCTOAHHBIM B IIPOMEKYTKE
BpeMeHHU OT t; ZOo t,.

OTser: .

© 2023. 000 «UsnarensctBo «HanmonanbHoe o6pasoBaHue»

Konnposaﬂne, pacupocTpaHeHHe U HCIOJb30BaHHME B KOMMEPUECKHX Lesax 6e3 MUCHbMEHHOIO pas3peleHus npaBooﬁnanaTenﬂ He JonyCKaeTrcsda
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TUNOBbLIE 3K3AMEHALIMOHHBIE BAPUAHTbI

HepasseTBIéHHAA 3JEKTPUUECKAs LeNb IIOCTOSHHOTO TOKA& COCTOMUT M3 MCTOYHHKA TOKA
¥ TIOJKJIIOUEHHOI'O K er0o BEIBOJAaM BHEIIHero peaucropa. Kak n3MeHATCS IIPU YMEHbILIEHUY
COIIPOTHUBJIEHUA pe3ucTopa cuja Toka B menu u JC mcrouHumKa?

IIns Ka)kmoil BeJIUYMHBI OIPENeINTe COOTBETCTBYIOIIMI XapakTep M3MEHEHUs:
1) yBenuuurcsa 2) ymMeHbIINUTCA , 3) He M3MEHUTCH

Bamumure B Tabauny BhIGpaHHBIE IUMPHI I8 KakAoi pusudeckoil BenuuuHbl. ITudpsl
B OTBETE MOTYT IIOBTOPATHLCH.

Cusa TOKa B Ienu 9MIC ucrouyHUKA

Crnupaap JIaMIIOYKM PACIOJOMKeHa BOAM3M IJIABHOM ONTHYECKOHM OCHM TOHKOM
paccemBarommieii JuMH3EI C (OKYCHBIM DACCTOSIHMEM, DaBHBIM II0 Mmoayaio F,
IepIeHIUKYIAPHO 2ToH ocu. PaccrosHue a OT JMHSBI JO cnupanu MeHbmre F. 3arem
pacceMBalOITyI0 JMH3Y 3aMEHWJIM Ha cobupamomniyio ¢ (OKyCHBIM paccroaHuem F.
YcTaHOBUTE COOTBETCTBHE MeEMKJAYy BHIOM JIMH3BI, WCIIOJH30BaBIelicad B OIBITE,
¥ CBOMCTBAMHM JAaBaeMOro ei0 M300pa’KeHu!d.

K KaXI0# MO3UIMK IIEPBOI'0 CTOJOIA II0A0epUTEe COOTBETCTBYIONIYIO IIO3UIINIO U3 BTOPOT'O
cToNI0IA W 3anuIIuTe B TAGJIMUIly BhIOpAHHBIE IUMPHI IO COOTBETCTBYIOIIMMU OyKBaMu.

BHU]I JINH3LI CBOVICTBA U30BPAKEHUA
A) nun3a cobuparloliasa 1) melicTBUTENBLHOE, IEPEBEPHYTOE, YBEJIUUYEHHOE
B) smu3a paccemBaroias 2) IeilicTBUTEIbHOE, IEPEBEPHYTOE, YMEHBIIIEHHOE

3) MHHMOe, IpAMOe, YMeHbIIIeHHOe
4) MHUMOe, IIPAMOE, yBeJIN4eHHOe

OtBetr: |A|B

Mogyap uMoyabca ()OTOHA KPACHOTO CBeTa B 2 pas3a MeHbIle MOAYJA MMIyJbca (HOTOHA
¢uonerosoro csera. HalimmTe oTHOLIeHWEe IJIUHBI BOJHBI (DOTOHA (PHUONIETOBOro IBETA
K JJIMHE BOJIHBI (pOTOHA KPAcHOro IIBeTa.

Orser: .

Ha pucynke wusoOpaskeHa YHOpPOIIEHHAA JguarpaMMa HUMKHUX 0
9HepreTUYeCKUX ypoBHe#ll artoma. HyMepoBaHHBIMU CTPeJIKaAMU
OTMEUYEeHbl HEKOTOPhIE BO3MOJYKHBIE IIePEeXOAbl aToMa MexIy 24
3TUMHU YypOBHAMHK. KaKoll M3 9THMX UYETHIPEX IIePeXOJ0B CBA3aH 8 A
C IOrJIOIIEHHMEM CBeTa HaWMeHbINlell 4YacTOThl, a KaKoul — 2
C HU3JyYeHHEeM CBeTa HauOOJIbIIeHl 4acTOTHI?

YcraHoBUTE COOTBETCTBME MeEXKJYy IIpoIeccaMM IIOIVIOILIeHHA
M  WCIOYCKaHUSA CcBeTa U  CTPEJIKaMU,  YKa3bIBaIOIIMMU ORI
9HepreTu4YecKue Iepexonsl aToMa. ° 1 2 3 4

-t
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K xaxpoil mosunum mepBoro croJibiia moaGepuTe COOTBETCTBYIOIIYIO IIO3UIIMIO U3 BTOPOTO
cTosbma ¥ 3amMINUTe B TAOJAUIY BBIOpAHHEBIE IIM(PHI IIOJ COOTBETCTBYIOIIMMU OYKBaMHU.

IIPOIIECCHI OHEPI'ETUYECKHUE IIEPEXOIBI
A) morsomieHue cBeTa HaMMEHBIEH YaCTOTHI 1
B) usnyuenue cBera HamOOJIbIIIEH YaCTOTHI 2) 2
3) 3
4) 4
Orset: |A | B

BribepuTe Bce BepHBIE YTBEepKIEHUA O (PUBHUYECKUX  ABICHUAX, BeJIUUYUHAX
U 3aKOHOMEPHOCTAX. 3amuinure udpbl, 04 KOTOPLIMU OHU YKAa3aHBHI.

1) Teso, paccTossHue MEXKAY JIOOBIMH ABYMSA TOUKAMM KOTOPOTO OCTAETCA HEM3MEHHBIM,
Ha3bIBaeTCA ab0COJIIOTHO TBEPIABIM TEJIOM. '

2) Temsionepemaua MyTEM SJIEKTPOMATHUTHOI'O M3JIYUYEHNA BO3MOMKHA TOJBKO B aTMocdepe
3emsiu ¥ He HaOJIOJAETCSA B BaKyyMe.

3) B mpolecce 3JIeKTpU3aIlMM TpPeHMEeM [OBa IepPBOHAYAJILHO He3apsasKeHHBIX TeJsa
npuoOpeTaOT PA3HOMMEHHLIE M PA3JHUYHBIE 110 MOIYJIO 3apsabl.

4) MarsuTHOe IIOJie MHAYKIIMOHHOI'O TOKA B KOHTYpEe BCErJa yBeJINYMBaeT MArHUTHBIN
[IOTOK, U3MEeHEeHUe KOTOPOrO MPUBEJIO K BOBHHKHOBEHHIO 3TOr0 WHIAYKIIMOHHOTO TOKA.

5) Uepesd DpPOMEXKYTOK BpEeMEHHM, PaBHBIN IepUOAY IIOJypacilaja, HepacIaBIITUMUCS
OCTAa€TCA IIOJIOBUHA OT OOJIBIIONO YHCJIA WN3HAYAJHLHO HMEBIIHXCS PpPaguoaKTHUBHBIX
siTep DAHHOTO dJIEMEHTA.

Orser: .

JaHBI ciexyioniue 3aBUCUMOCTY BeJIWYWH:

A) 3aBUCHMOCTD MOAYJIA CKOPOCTU CBOOOMHO MALAIOIIEr0 TeJa OT BpeMeH! [IPY HadaJabHON
CKOPOCTH TeJjia, PABHOM HYJIIO;

B) saBucuMOCTH BHYTPEHHEH SHEPIUM OJHOT0 MOJISI HAEATHLHOrO ra3da OT ero TeMIepaTyphl;

B) saBucumMOCTE 9HEPTHMM JJEKTPUUYECKOrO IIOJA KOHAEeHCAaTopa SJIeKTPoéMKocTbio C
OT HAUPS'KEHUA MeXAy OOKJIagxaMy KOHIEeHCATOpA.

YcraHOBUTE COOTBETCTBHE MEKIY OSTUMH 3aBUCUMOCTAMH ¥ BHUIaMU TrpaduKOB,
obo3HaueHHBIX muppamu 1-5. [aa Kaxpmoit sasucumoctu A—-B  moxGepure
COOTBETCTBYIOIWM BuUA rpadwKa ¥ BanulInuTe B TaOAUIy BbIOpaHHBIE ITUQPEI
IOl COOTBETCTBYIOIUMMK OykBaMu. I[AdpHI B OTBETe MOTYT IIOBTOPATHCH.

(1) (2 3 4) (5)
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@ Onpeznenure mOKasaHWs ammepMerpa (CM. PHCYHOK),
€CJM IOTPEIIHOCTh MPSAMOr0 H3MEPEeHUs CHJILl TOKa
COCTaBJISIET IIOJIOBUHY II€HBI JeJIEHUS aMIlepMeTpa.

Orser: ( + ) A.

B 6nank omeemoe N 1 nepenecume monvko wucaa, He paizdenss ux npoberom
unu Opyzum 3HAKOM.

E Heo6x0auMoO SKCIEPUMEHTAJLHO M3YUYUTh 34BHCHMOCTh 3apAfa, HAKOILIEHHOIO
KOH/IEHCATOPOM, OT COIPOTUBJIEHUS pe3ucTopa. Kakue [Be cXeMbl CjefyeT MCIOJIb30BATh
IJIs1 TIPOBEJEHUA TAKOTO HCCJeJOBaHUA?

1) é,r 3) 26, r 5) ér
e i P
2R 2R R
— 1 — — 1
1€ 1€ |
I I I
2) 2(%, 2r 4) ((5, 2r
— —
2R R
— —_
| 1€ 1<
! |l
3anumuTe B OTBeTe HOMEpPA BBIOPAHHBIX CXEM.
OrBer:
@ He 3a6ydvme nepenecmu 6ce omeéemul 6 6rank omeemos N 1 6 coomeemcmeuu
¢ uHcmpyxyuell no 6vinoAHeHUl0 pabombl.

IIposéepvme, wmobGv. kax3Owvli omeem O6vin 3anucan 6 cmpoke ¢ HOMeEpPOM
coomeemcmeyiouiezo 3adanus.
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Yacts 2

Jna sanucu omeemos na sadanus 24-30 ucnonvdyiime BJIAHK OTBETOB N: 2.
3anuwume cnavana nomep 3adanua (24, 25 u m.0d.), a 3amem pewenue
coomeemcmeyrowei 3adavu. Omeemor 3anucwviéalime wémro u pa3bopiueo.

Ha ToHKyI0 cOoOMpAloIiyio JUH3Y OT YJAJEHHOIO HNCTOYHUKA T\
najaer IIy4OoK IIapajljieIbHBIX Jydeit (cM. pucyHok). Kak )
U3MEeHUTCA TIOJIOYKEHYEe n3obpakeHus WCTOYHUKA,
CO3JaBaeMoOro JHH30M, eclyd MeXKIy JHUH30H 1 eé (OKycOoM .
IIOCTABUTh ILIOCKOIAPAJLICJbHYI0 CTEeKJSHHYIO ILIACTUHKY 7 . F
C moKasaTejeM IIpejloMJeHus n (Ha PHUCYHKe IIOJIOXKEHUe
IJIACTUHKY OTMeueHo NyHKTupom)? OTBeT IMOsSACHUTE, YKa3aB, ,
KaKue (u3uyeCKHMe 3aKOHOMEPHOCTH BBI WCIIOJH30BAJIN. \4
CroenaiiTe pUCYHOK, IOACHAIOMIMHA XOJ Jydeil O M IIOCje

YCTAHOBKHY ILIOCKOIIApAaJIeIbHOH CTEKJIAHHON IJIACTHHKH.

N

ITonnoe npaéunvroe peutenue rKaxcdou u3 3adaw 25-30 donxno codepricamo
30KOHbL U POPMYNbL, NPUMEHEHUE KOMOPbLLX Heo6x00umo u docmamoirno 0ns
pewenus 3adawu, a MaKie mamemamuiecKue npeob6pPa3veanHusl, pacwémaul
C YUCNLEHHbLM Oméemom U npu Heo6x00uMOCMU PUCYHOK, TNOACHANOWUL
pewenue.

I'pys mnoasemen Ha npyxuHe xéctkocteio 100 H/m kK motosry saudra. Judr
PaBHOYCKODPEHHO OIIyCKaeTcsi BHM3 Ha paccrosiHme 5 M B TeueHue 2 c. KakoBa macca
rpysa, ecJu yIJUHEHNe IIPYKHUHBI IPH YCTAHOBUBIIEMCS [IBUXKEHHU TIPy3a pPaBHO
1,5 cm?

MakcumasibHasd KHHETHYECKAs OHEePrusA 9SJEKTPOHOB, BBLIETAIOIIMX U3 MeTajjia
ImoJ; JeiicTBHUEM cBeTa, paBHa 1,2 3B. Ecim yMeHbIIUTH AJWHY BOJHBI IIafalollero cBeTa
B 2 pasa, TO MaKCUMAaJbHasg KHUHeTUYeCKas OHEPIrus OJIEKTPOHOB, BBLIETAIOIINX
M3 DJTOr0 e MeTajlla, crader paBHOM 3,95 sB. OmpexpesuTe 5HEPTUIO0 NafaroIiAX
GOTOHOB B IIEPBOM cCJyUae.

Cdhepuueckyio 060J0YKY BO3AYIIHOTO Ifapa [ejialoT M3 MaTrepuata, KBaJpPaTHBIA MeTp
KoToporo mMmeer Mmaccy 2 Kr. Illap HamoJHSAIOT rejaweM IIPpU aTMOCHEPHOM JaBJIEHUU
105 Ila. OmpezmennTe MHUHHMAJBHYI0O Maccy OOOJOYKH, IIPU KOTOPOM IHap HA4YHET
nogHMMATh caM cebsa. Temmeparypa rejus U OKPYKaIero BoO3ayxa OJMHAKOBA M paBHA

4
0 °C. (Ilnomazxb chepbl S = 4nr?, 06bém mapa V = §1rr3.)
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Hon ycxopseTca B 971€KTPUUYECKOM IIOJE€ C PA3HOCTHIO @ @ @
norennuanoB U = 10 kB u momamaer B omHOpOAHOE

MarHuTHOE IOJIe IEePIeHJUKYJADHO K BEKTODPY ero @ @ @
uHAYKIUE B (cMm. pucysok). Paguyc TpaexTopum U

ABUI)KEHUsA WOHAa B MarguTHoM mnone R = 0,2 M, Yerounux @ ®B®

OTHOIIEHNEe MAacCChl MOHA K €ero »aJIEKTPHUYECKOMY HMOHOB

m
3apangy E =5+ 1077 kr/Kn. Onpenenure 3HaueHue
MOAYJIA MHAYKOHUKN MarduTHOI'O IIOJdA. KuHeTHUuecKoit

9Heprueli MOHA IPU €ro BhIJIETe W3 HNCTOYHHKA
npeHeOperure.

B snexTpuueckoil memu, IIOKa3saHHOM HAa PHCYHKe, K4 K K,
AJUATEIbHOE BpeMs 3aMKHYT, ¢ = 6 B, r = 2 Om, L = 1 mIH.

B moment ¢ = 0 xkmiou K pasmeikaror. B mMomeHT, Korza B ér
X0Jle BO3HUKIINX B KOHTYpe 3JEKTPOMATIHUTHBIX KoOJeGaHMI
HaIpsKeHHe Ha KoHAeHcaTope paBHO DJIC HMCTOYHHMKA, CHJIa T
TOKa B KOHType I = 2,4 A. Hailigure éMmrocTh KoHgeHcaropa C.
ConpoTuBiieHHMEM IIPOBOZOB ¥ AaKTUBHBEIM COIIPOTHBJIEHUEM
KaTyIIKU WHIYKTUBHOCTHU IIpPeHeOpeus.

Ilo rnagkoii HaKJOHHOH IIJIOCKOCTH, COCTaBJIAIONMIEH yroa o = 30° ¢ TOPHBOHTOM, CKOJIB3HUT
M3 COCTOSIHUA IOKOs Opycok Maccoii M = 250 r. B Tor MoMeHT, Korga GpPYyCOK IIPOIIIEN
10 HAKJIOHHOM IIJIOCKOCTH PacCTofHHe X = 3,6 M, B Hero mnomnaja 4 3acTpsAJa B HEM JIEeTAIas
HaBCTPeYy €My BJOJIb HAKJOHHOH IJIOCKOCTH ITyjas maccod m = 5 r. Ilocie momaganusa
nyau OpyCOK IOZHAJICA BBEPX BIOJb HAKJOHHOM ILIOCKOCTM Ha paccTosHme S = 2,5 M
oT Mecra ynapa. HaiiamTe ckopocTh mysnu mepes mnomajgaHueM B Opycok. Tpenme Gpycka
O IIJIOCKOCTH H€ YUMTHLIBATE.

OGocHyliTe IPUMEHNMOCTb 3aKOHOB, UCIIOJb3yeMBbIX IIPY PeIIeHUH 3aJadH.

IIposepvme, umobv. kaxcdvii omeem 6vin 3anucan padom ¢ HoOMEpPOM
coomeemcmaeyrou,ezo 3a0anus.
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