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IPEJINC/IOBHUE

Hvinaxtuueckue Marepualibl «KOHTpoJIbHBIE paboThl 110 HU3HKE
B HOBOM ¢opmMare» nipelHa3HAYEHBI [UIS NPOBEIEHUS TeMaTHye-
CKOTO KOHTPOJISI YPOBHS 3HaHUIT, yMEHUI W HABBLIKOB IIKOJIBHUKOB
B COOTBETCTBMHU C 0Opa30BaTeIbHBIMU CTAHIAPTaMU ITO (DU3HKE.

TeMatHuyeckyre TpOBEpOYHbIE PabOTHI MPOBOIATCS 110 OOJBIIUM
TEMaM, B TEUEHHUE BCETO ypOKa, KaK MPaBWIO, B KOHIIE YETBEPTHU.
TpaauMLIMOHHBIE MMCbMEHHBIE KOHTPOJbHBIE PAabOTHI MPE/ICTABIISIOT
CcO0OM HCCKOJILKO PACUCTHBIX M (MJIH) KaueCTBEHHBIX 3agad. Ilpu
UTOTOBBIX KOHTPOJIbHBIX pa0oTax Mo OONbUIMM TeMaM B TpPaAWLIM-
OHHOI1 ¢hopMe 3JIEMEHT CJIyJYaiHOCTHU B OUEHKE 3HAHUI OTIACIBHOTO
yUYalUIErocs BEJIMK, TaK KaKk 00beM MaTepraia, BKIIOYEHHOTO B TEKCT
3a/tauyu, COCTABJISIET OOBIYHO HEOOJILIIYIO YacTh BCEU MPOBEPSIEMOIA
TeMbl. KpoMe Toro, olieHKa pcaibHbIX 3HAHHUI yyalerocsi BO MHO-
roM 3aBUCHT OT CYOBEKTHUBHOIO OTHOILEHMS YUUTENS K CONEPXKAHUIO
NpoBepsAeMOI TCMBI M OTHOIUEHUST K KOHKPETHOMY YYCHUKY.

HOBBIW ¢opMaT KOHTpOIbHBIX paboT NMpPEACTaBIsET Psil Ipe-
MMYILUECTB Iepell TPAAUILIMOHHBIMU;

® 00ecleuynBaeT TEMAaTUUYCCKHAI KOHTPOJb PE3YILTATOB O0yue-
HHUSI B COOTBETCTBUM CO CTaHJIApTAMU 0Opa30BaHUs, 03 MPUBSA3KHU
K KOHKPETHBIM Y4€0HO-METONMYECKUM KOMILIEKCAM;

® CHIXAET CYOBEKTUBHOCTb OTHOLIEHUs1 YUUTENS K COACPXKAHUIO
TEMBI;

¢ YHU(DULIMPYET CUCTEMY OLICHKM AOCTHXKEHUI yYalIuxcsi;

¢ obecrieurBaeT NMPO3PauyHOCTb OLEHKH 3HAHUM TIepen ydyalllu-
MUCS U POAUTENSAMU;

® NacT BO3MOXHOCTb MOCTPOCHUS WHAMBUIYaJIbHOI 0Opa3oBa-
TeJIbHOW TPaeKTOPUHM ydallerocsi, 6aroaapsi Mo3JIEeMEHTHOMY aHa-
JIA3y pe3ybTaToB;

® obecreunBaeT NMOATOTOBKY K MTOTOBO# aTTECTAllMM LIKOJbHUKOB
110 PU3HKE 33 KypC OCHOBHOM M CPEIHEH LIKOJIBI.

[IpennoxenHslit popMat TeMaTUYECKUX KOHTPOJIBHBIX paboT MpeL-
CTaBJISIET TAKXE TPEHUPOBOYHBIE PabOTHI UIsi MOATOTOBKU K MUTOTOBOM
aTTeCTallUM IIKOJbHUKOB 1o u3uke. [Tpu coctaBieHUU cOOpHUKA UC-
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NOJIb30BaHbl, B TOM YMUCJIE MaTepHaibl OTKPLITOTO CETMEHTA 3aJlaHui
EI'D no ¢u3uke u nocobuit i MOArOTOBKM K UTOTOBOM aTrTecTaliuu
1o ¢hU3MKeE 32 Kypc OCHOBHOM U CPEAHEN LIKOJbI.

Bripaxaio 6naromapHocts EBceeBoii [annHe MiBaHOBHE — MacTepy-
NeJarory 3a 0KasaHHY10 ITOMOILb B NMOATOTOBKE COOPHMKA.



PEKOMEHJAIINM 110 ITPOBEAEHUIO
N ITPOBEPKE KOHTPOJIbHBIX PABOT

B cO0pHHMK BKIIOUEHBI KOHTPOJbHBLIC pabOTHI MO ISITH TeMaM
TpanMUMOHHOrO Kypca du3uku 11 kiacca; Kaxnas paboTta B YeThI-
pex BapHaHTax.

Pa6oTa cocTouT U3 TpeX 6J10KOB: HacTh A — 7 TECTOBBIX BOIIPOCOB
C BEIOOpOM OTHOTO NMPaBUJILHOTO OTBETA; YacTh B — 3a1aua Ha corno-
CTaBJICHUE M IBE pacyeTHbIe 3a1a4u; 4acTb C — KOMOMHMPOBAHHASI
pacyeTHad 3aJayva, BKJIIOYAIOIlas 3aKOHbI HECKONBKUX (PU3HMIYECKHUX
Teopuii. Bcero B pa6ote 11 3amaHuii.

B coBpeMeHHOI cTapiieii i1koje BBOAUTCA MPodUiIbHOE 0Opa-
30BaHuE. B CBSA3U € 3TMM CyIIECTBYET BApUATUBHOCTD MPOTPaMM U
00beMOB Kypca ¢uU3nKU. O0s3aTeIbHEIM O0BbEMOM KOHTPOJbHOM
paboThl 1A Ki1accoB 6a30BOT0 YPOBHSA U TYMaHUTAPHOIO MpOoQuis
saBnsieTcs BeinojgHeHue yacteit A v B (10 3amanuit). [1pu 3Tom 3apa-
4y yacTy C y4yalruecsa MOTYT BBITIOJTHSTE T10 XeJTaHuio. 1 KaccoB
(rpynn) paclLUMPEHHOIO ¥ MPOPUILHOIO PU3NKO-MATEMATUUECKOTO
YPOBH$ MPEATIONAracTCsA BbIMIOJIHEHUE KOHTPOJIbHONH pabOTHI B MOJI-
HOM oObeMe (11 3amaHuit).

Bpemst BLIITOTHEHMSI KOHTPOJILHOM paboThl — ypoK (45 MUHYT). XKe-
JIaTe/IbHO, YTOOBI yYalIUeCs MTOATOTOBWIM TaGIMILY JUISI OTBETOB YacTH
A B TeTpaaM /11 KOHTPOJIbHBIX PaboT 10 Hayana ypoka. Bo Bpemsi pabo-
ThI LIKOJIBHUKU MOTYT I10J1b30BaThCs KAJTBKYJISTOPOM (HO HE MOOWIb-
HBIM TeJIeOHOM), a TaKKe TabIHULIaMU (PU3MYECKIX IIOCTOSTHHBIX.

[1pu BBIOJSHEHU Y pabOTHI yHaLMECs] BHOCST OTBETHI Ha BOIPOCHI
4acTu A B TabnuLy WISl OTBETOB; pelleHue 3a0a4 yacreil B u C npu-
BOJSIT B TIOJTHOM O0BEME.

IIpoBepka paboT:

® KaXIblil MPaBWIBHEIM OTBET YacTH A OLiCHUBaeTCs 1 OaioM
(Bcero 7 6aj10B);

® KaXJ0€ BEPHOE COOTBETCTBME B 3anaHuM B8 omenuBaercs B 1
Oasn (Bcero 4 6amna);

® B 3a1ayax B9, B10 nonHoe BepHOe pelneHHe OLieHUBaeTcs B 2
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Oajia, B cy4yae OHIMOOK B MaTeMaTUYECKUX pacueTax — 1 6amwt, mpu
HeBepHOM peliueHu — () 6ay1oB (Bcero 4 bania);
¢ pewrenue 3agaum Cl1 oueHuBaercs ot 0 1o 3 6a/UI0B, COrNMACHO
PEKOMEHIALIUAM:
MIPUBEACHO TIOJHOE IPaBWIbHOE PELIEHUE, BKIIOYAIOIIEe pUCY-
HOK, CXEMY (Ipu HEOOXOOMMOCTH), 3alMCh MU3UUCCKUX Pop-
MYJI, OTpaXaloux Gu3ndecKre 3aKOHbI, TPUMEHEHHE KOTOPbIX
HEeOOX0IMMO 151 pelleH Ul 3a1a4 BLIOpaHHBIM CTIOCOO0M, Mpo-
BEIEHLI MaTeMaTUYeCKUe NMpeobpa3oBaHUs M pacyeThl, NMpea-
CTaBJIEH OTBET — 3 DajLia;
NIPY TIPAaBUJIBHOM XOJC PELLIEHUS 3aAa4M JOIYLIEHbI OUIMOKH B
MaTeMaTUYECKUX pacycTax — 2 OajLia;
[P NPAaBUIBHON MIce pelueHUs JomylleHa OomubkKa (He 00-
Jiee OIHOM) B 3anMcK (DU3NYCCKUX 3aKOHOB WM MCIOJIb30BaHbI
HC BCE MCXOAHbIE (DOPMYJIbI, HEOOXONMUMBIE ISl pellueHust — |
6amnn;
OTCYTCTBUE peIIEHUs, 60Jice OAHON OLIMOKM B 3alUCAX (PU3U-
4eCKMX (HOpPMyN, HCNOJIb30BAHWE HCIPUMEHHMMOTO B HaHHBIX
YCIOBUSIX 3aKOHA U T.IT. — 0 6a/LIoB.
MaxcumanbHbIi 6as1 paboThl 6a30BOr0 YPOBHS cocTaBisicT 15
6a/u10B, MpodUIbHOIO YpoBHS — 18 GajU1oB.

Ouenka pabom:

Onenka «2» «3» «4» «5»
Basoswlit MeHee 8 — 10 6awos | 11 — 13 14, 15
YPOBCHb 8 Gannos daJioB 6asLnoB
HNpoduneHeiii | MeHee 9—126anmos | 13— 16 17, 18 6annos
ypoBeHb 9 6aioB 6ajnoB

®opMaT KOHTPONBbHBIX PAGOT MO3BOJISAET YUYUTETIO IIPOBECTH T10-
9JIEMEHTHBIA aHAIM3 KAucCTBa 3HAHUM MO MPEAJOXKEHHOH TEME C
LEJIBIO JaJIbHENIIEH KOPPEKIUMH COAEPKAHUSA U METOAOB OOYUEHHUS.



TABJIMIIbI ®PUINYECKUX BEJINYNH

JecaTwasble MPUCTABKK

Haumeno- | O0Go3Haue- Muoxu- Hanmeno- | O6o3nave- MuBoxu-
BaHHe Hue TeJb BaHHe HHe TeNh
rura r 10° CaHTH c 10 2
Mera M 108 MUY M 10-3
KWA0 K 103 MHKPO MK 10 ¢
TCKTO r 102 HaHo H 10 °
leuu pil 10! MUKO i 10-12

Koncrantsl
(YMCNeHHbIE 3HAYCHNS NPHBEIECHDBI C TOYHOCTDHIO, HEOOXOXHMO# AN 10 TydeHus
NPABHILHOTO OTBETA)

YUCJIO TC 3,14

YCKOpeHUE cBODOMHOrC nageHus Ha 3emic | g = 10 m/c?

IPABUTALIMOHHAS MOCTOSAHHAS G =6,7-107" H-M%*/xr?

macca 3eMau 6-10%kr

panmyc 3eMin 6,4-10°m

YHUBEPCAIbHAA ra3oBasi [TIOCTOAHHasA

R =8,3 dx/(Monb-K)

nocrosiiHas bosnbuMaHa

k=1,410"* Ox/K

NOCTOAHHAA ABoranpo

N, = 610 monb™'

KO3(M@GULMEHT NMPOMOPLMOHAILHOCTH B
3akone KyjoHa

k = 9-10° H-M?/Kn?

9JIeMCHTAPHBIN AMEKTPUYECKUI 3apsi

e=1,6-10" K1

CooTHoIeHHs MeXxay pa3aHiHbIMH €AHHHHAMHA

TEMIICpaTypa 0K=-273°C
aTOMHas CAMHHULA MacChl la.cm.=1,7-10-Ykr
I atoMHas enMHHULIA MAacChl SKBUBA- 931 M»B

JICHTHA

1 JJIEKTPOH-BOJIbT

13B=1,610"" 1%




ILioraocTn, Kr/m?

Boaa 1000 Xeie30 7800

L TIOMUHUH 2700 JIPEBCCHHA 400

Medb 8900 1npodKa 250
Vaeabhbie

TEeTUIOGMKOCTDh BOJTB 4200 Ix/(xr-K)

TEIUVIOEMKOCTb MEU 380 Ix/(kr-K)

TEIUIOEMKOCTb 0510Ba 250 Ox/(kr-K)

TEIVIOEMKOCTDb CTajv 460 JIx/(xr-K)

EKTPHIECKoe conpotupictue meau | 1,7-10 3 Om-m

Macca gacTin

9.1-10 kr~S5,5-10 *a.c.m.

3JIEKTPOH
HIPOTOH 1,673-10 Ykr = 1,007 a.c. M.
HEHRTPOH 1,675-10 Yxr = 1,009 a.c.m.

OTtHoCHUTE/IbHAA ATOMHAS MACCA HEKOTOPLIX H30TOMOB, A.€.M.

IH (sonopou) 1,00783 "B (60p) 10,01294
*He (renuii) 4,00260 N (asor) 14,00307
JHe (reamit) 3,01602 20 (xncaopou) 16,99913
SLi (unit) 6,01513 7 Al (amoMunii) 26,98146
JLi (mTuit) 7,01601 19Si (kpemHuit) 29,97376




KOHTPOJIBHBIE PABOTbBI

MAI'HUTHOE ITOJIE.
SJIEKTPOMATHUTHAA MTHAYKI WA

BAPUAHT 1
ACTb A| Buvibepume o0un éepubiii omeem
1. MaruuTHOe HIOJIe co3naeTcs
1) anAeKTPpUYECKHUMM 3aps/iaMHu
2) MarHUTHBIMH 3apSAaMu
3) ABMXYLUMMHUCS MEKTPUYSCKUMM 3apsiiaMH

4) mo06bIM TEJIOM

2. JIuHMH MarHHTHOH MHIYKUMH BOKDYT NPOBOIAHMKA C TOKOM Ipa-

BHJILHO NOKA3aHbl B CJIyyae A. B T T T i i ¢
A 3)B N B B
)b 4r =D 0{—>I) =D (=D

B vvv

3. IlpsimonuneiiHbIii NPOBOIHUK € TOKOM ] HAXOIUTCH MEXKAY OO~
CaMH MarHuTa (MPOBOJHHK PACHOJIOKEH NEPNEHIUKYIAPHO ILIOCKOCTH
JIMCTA, TOK TeveT K uuraremo). Cuna Amnepa, AeiiCTBYIOIIAst HA NPO-

BOJHHK, HANIPABJICHA
1) Bnpaso — 3) BBepx T

2) BIEBO « 4) Bau3 | o)

4. TpaekTopus nojiera 3J1eKTPOHA, BJIETEBIIET0 B OJHOPOIHOE MAT-
HHUTHOE ToJie Mo YrjioM 60°

1) npsimast 3) napabona

2) OKpYXHOCTb 4) BUHTOBAs JIMHUS



5. Kakoii u3 HIDKe nepeYnc/IeHHBIX PONECCOB OObICHAETCA sABJIe-
HHEM JIEKTPOMATHATHOM HHAYKIMei?

1) B3aumMoelCTBUE NPOBOAHUKOB C TOKOM.

2) OTKJIOHEHWE MArHUTHOM CTPEJIKM MPU MPOXOXIAECHUH MO Mpo-
BOJIY 3JIEKTPUUECKOTO TOKa.

3) BO3HHUKHOBEHHE JICKTPUUECKOTO TOKA B 3aMKHYTON KaTylll-
Ke IIpU YBEJUUEHWH CWIBLI TOKA B KATYIIKC, HAXOJSIHEHCS PSIIOM C
HEH.

4) BO3HUKHOBECHUE CWILI, ACHCTBYIOLICH HA IPIMO IIPOBOAHUK
C TOKOM.

6. Jlerkoe APOBOJIOYHOC KOJbIO MOABCHICHO HA HHTH. Hpn BABHIa-
HHM B KOJILIIO MATHHTA CEBCPHLIM MOJIIOCOM OHO 6y,11eT:

1) oTTasiKMBaTHCA OT MarHUTa
I — 2) IpUTSTUBATLCS K MATHUTY
N ' S 3) HCMOABUKHBIM
: 4) cHayasa OTTaJIKNBaThCH,
3aTCM NPUTATUBATHLCA

7. Ha pucynke npuBeaeH rpapuk 3aBUCMMOCTH CHJIBI TOKA B KATYIlI-
Ke MHAYKTHBHOCTH OT Bpemenu. Moayap D/1C caMOMHIAYKIHH NPHHK-
MaeT HanOoJIbIiee 3HAYEHNE B MPOMEXKYTKE BPEMEHH
i A
1 DorOcnolc
2orlcnoSc
3)or5cmob6e¢e

4Horb6cno8c

0.5
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YACTDH B

8. Yemanoeume coomeemcmeus mexnuiecKux ycmpoﬁcme U3 .1€60c0
cm0/1614a maéﬂuubt (4 ¢M3M‘46’C]CHMU ABACRHUAMU, UCNONAB3YEMBIMU 8 HUX,
8 npaeom Cm0ﬂ6l4€.

YcrpoiicTa SABaeuns
A. a5eKTpoABUTaTEN Db 1) neiicTBMEe MarHUTHOTO TMOJIA
Ha [MOCTOSIHHBI MarHuT
b. komnac 2) nelicCTBME MAarHUTHOTO MOJIs Ha
JBUXKYLIMIACA SNEKTPUYECKU I
3apan
B. ransBaHOMeTp 3) neiicTBUE€ MAarHMTHOIO 10JIS1 Ha

TIPOBOAHMK C TOKOM
I. MI]] - renepaTop

Pewume 3a0auu.

9. B onHOpOAHOM MATHUTHOM 0.J1e JIBHXKETCA CO CKOPOCTbIO 4 M/C
nepneHIuKYJIApHO JAHHAM MATHUTHON HHAYKIIMA MPOBO Ao 1,5 m.
Moaynb BeKTOpa HHAYKIHA MATHHTHOTO NoJis pasen 50 mTn. Onpeae-
Juth D)1 C HHIYKIMHA, KOTOpaa BO3HUKAET B NPOBOHUKE.

10. IIbymuka ¢ 3apanom IMkKn u maccoii 1 mr Bieraer B oqHopoaHoe
MATHHTHOE [0J1€ M JBIKETCS Ho OKpyxHocTH. OnpeiesmMre nepuos oopa-
IEHNs! TBLTHHKH, €CJTH MOXYJTh MHIYKIMH MATHETHOTO Hojs pased 1 T,

Pewume 3adauy.

11. To ropu3oHTANBHBIM pETbCAM, PACNOJIOKEHHbIM B BEPTHKAJILHOM
MArHUTHOM nojie ¢ uHayKiueii 0,01 Ta, CKoIb3UT NPOBOAHMK JTHHOK 1 M
¢ nocTosHHOo# ckopocThbio 10 M/c. KoOHIpbI pe/ibcoB 3aMKHYTHI HA Pe3HCTOP
conporusienneM 2 OM. Haiinume KoJIM9ecTBO TEILIOTHI, KOTOpOE Bble-
JMTcA B pesuctope 3a 4 ¢. ConpoTusiiennieM peibCcoB H NPOBOJHHKA TIpe-
HeOpeyb.
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BAPUAHT 2

ACTb A| Buvibepume odun eepHuiii omeem

1. IBMaKymmidcs 3JIEKTPHIECKMI 3apsi cO31aeT
1) TONBKO 2AEKTPUYECKOC NOIE

2) TONBKO MArHUTHOE MOJIe

3) Kak 31eKTpUYecKoe, TaK U MarHUTHOC TI0JIe
4) TONbKO IPpaBUTALIMOHHOE TOJIE

2. Ha pucyHke U300pakeH HHIHHIPHYECKHIA TPOBOIHKK, N0 KOTO-
poMy HAeT JekTpuuecKuii Tok. HanpasneHue Toka yka3aHo CTPeJKOi.
Kak HanpagjieH BeKTOp MATHUTHOM MHAYKUMM B Touke C?

1) B I10CKOCTH YepTeXa BBEPX
2) B IUIOCKOCTH Y€PTCXKAa BHU3
T 3) OT HaC NepHeHAUKYJISPHO

I TJIOCKOCTH YepTexa
4) X HaM MEePNeHAUKYJISIPHO
— TUTIOCKOCTH YepTexa

3. Ha npoBOIHMK ¢ TOKOM, BHECEHHbI B MATHUTHOE N10.1€, IeHCTBY-
€T CHJIA, HANpaBJIeHHASA

- 1) BBepx
B 2) BICBO
— T > 3) K HaM NEPNCHANKYISPHO
A e TLUTOCKOCTH YepTexka
—> 4) oT HaC NEPIIEHANKYIIPHO
] TUIOCKOCTH YepTexka

4. CkopocTb 3/1EKTPOHA HATIPABJIEHA NEPNEHIUKYAAPHO MATHUTHOM
nuayknnu. Cuia JlopeHna nanpasieHa

= 1) sopaBo —
ﬁ. v 2) BJIEBO <
3) BBepx T
4) Bums 4
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5. Jlerkoe MeTanIMYeCKoe KOJIbIIO NoABenieHo Ha nuTH. I1pu BaBu-
raHHH B KOJIbII0 MOCTOAHHOIO MATHHTA OHO OTTAJKHBAETCA OT HErO.
D10 00BACHACTCA

1) HaMarHUYMBAHUEM KOJIblIa

2) ayeKTpu3aLueii Koabla

3) BO3BHMKHOBEHHEM B KOJIbLIC MHIYKLIMOHHOTO TOKA

4) BOBHUKHOBEHHEM B MarHuTe UHAYKLIMOHHOTO TOKA

6. B npoBo109HOE AMIOMHHHEBOE KOJbIO, BHCAIIEE HA HUTH, BHO-
CSAT NOJIOCOBO MATHUT: CHAYAJIA I03KHBIM MOJIIOCOM, 3aTeM CEeBEPHBIM.
Kobuo npu 3ToMm:

1) B 000OHX CiIyvyasix IIPHTSIHETCA K MATHUTY

2) B 000MX CIy4asix OTTOJIKHETCS OT MarHura

3) B NEpPBOM CJTy4ae NIPUTSAHETCS, BO BTOPOM ~ OTTOJIKHETCS

4) B nepBOM CITy4a€ OTTOJIKHETCSI, BO BTOPOM - IIPUTSAHETCS

7. MarHuTHBI MOTOK, NPOHU3bIBAIOIIMIA KATYIIKY, H3MEHSIETCS CO
BPEMEHEM TaK, KaK MOKA3aHO Ha pucyHKe. B Kakom ciiydae MHIYKuH-
OHHBbIif TOK B pAMKE MAKCHMAJICH?

1) B nepBoM ¢, B 3

2) BO BTOPOM

3) B TpeThEM 2

4) BO Bcex Cy4asix 1

TOK OJMHAKOBBIi >
0 t,c
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YACTLH B

8. Yemanosume coomeemcmeaus mexHu4eckux ycmpoicme u3 1e6020
cmonbya mabauysl ¢ Qu3U1eCKUMU SABACHUAMU, UCROAbIYEMBIMU 8 HUX,
8 hpasom cmoabue.

YcrpoiicTa ABaenns
A. TPOMKOTOBOPHUTEID 1) neiicTBME MArHMTHOTO TOJISI HA
IMOCTOSIHHBIA MArHUT
b. anexrpoHHO-1y4YeBassi  2) AeiicTBME MAarHMUTHOTO IOJIS Ha

TpyOKa MPOBOIHUK ¢ TOKOM
B. amnepmeTp 3) neiicTBME MAarHUTHOTO T10JISI HA
JBUXYILUICA JIEKTPUIECCKUHA 3aps,
I kommnac
Pewwume 3adauu.

9. B 01HOPOAHOM MarHUTHOM NOJI€ NEePHEHINKY/IAPHO HATIPABJIEHHIO
BEKTOPA HWHAYKIMH, MOay/ab kotoporo 0,1 Ti, asmkercs mpoBOAHMK
JUIHHO# 2 M c0 cKopocThIo 5 M/c. Onpeneants DA C HHAYKONNA, KOTO-
pasi BO3HHKAET B MPOBOAHMKE.

10. DaekTpoH ABHXKETCH CO CKOpPOCThio 2:107 M/¢ B MIOCKOCTH,
nepneHJuKYJISAPHOH MATHUTHOMY NoJi0, ¢ maaykumeii 0,1 Tn. Onpene-
JIATE PaJUYC TPACKTOPHH ABMAKEHHS JJIEKTPOHA.

YACTDb C

11. Pewume 3a0dauy.

ITnockuii mpoBono4nblil BUTOK maomanpio 1000 cm?, nmerommii co-
npotHBieHue 2 OM, pacno/ioxeH B OXHOPOJHOM MATHHTHOM NOJIe ¢ MH-
Jaykuueii 0,1 T Takum 00pa3zom, 4TO €ro IJIOCKOCTb NeprieH TUKYISApHA
JIMHUSAM MarHuTHO#M MHAyKuMH. Ha Kakoi# yron Obu1 NOBepHYT BHTOK,
€CJIM TIPH 3TOM 10 HeMy npomies 3apan 7,5 mKa?

14



BAPUAHT 3
YACTDb A| Buibepume 00un éephbiit omeem

1. MaranTHoe nosie MO2KHO OOHAPYKMTD 10 €10 ACHCTBHIO HA
A. MarTHUTHYIO CTPEJIKY;

b. HenoaBUXHYIO 3apSXEHHYIO YaCTHILY;

B. npoBOAHKK C TOKOM.

1) Tonbko A

2)Aub

3)AuB

4) TonbKo B

2. 1o npoBOaHHKY, PACIIOIOXKEHHOMY NEPHEHANKY/ISIPHO ILIOCKOCTH
PHCYHKA, TedeT TOK (OT unrTarens). JIunuu MArHMTHOH MHAYKIMH Npa-
BHJIbHO H300paXKeHbl B chyllae

DA

)b
()3 3
Hr ¥\

3. Cuaa, JeliCTBYIOIIAS HA TIPOBOJHHK C TOKOM B MATHUTHOM HoJie,
HANpPaBJIeHa

1) BBEpX B
2) BIIpaBoO

—_— —
3) K HaM MEepPIIeHAMKYIISIPHO i
IUIOCKOCTH YepTeXa Avl[—
4) OT Hac MePIEeHAUKYISIPHO >
TUIOCKOCTH YepTexa —

4. TpaeKkTopus nojera 3JIeKTPOHA, BJIETAIOWIETO B OAHOPOAHOE MAr-
HUTHOE ToJie nox yriioM 90 ° K TMHMAM MArHHTHO#H MHAYKIMH

1) npsimas

2) OKpPYXHOCTh

3) mapaGona

4) BUHTOBAS JIMHUS

15



5. AmeloTcs TPH KATYIIKH, 3aMKHYThbie HA ammnepMmeTp. B nepByio
KATYIIKY BHOCAT NOCTOSHHbIA MATHUT, U3 BTOPOii KATYIIKM BLIIBHIAIOT
MArHHMT, B TPETbel KATYIIKEe HAXOAMTCH HEenoABIKHbLINA MarHutT. B Ka-
KOii KaTylmke amMnepMeTp 3apuKCHpyeT 31eKTPHIYEeCKHil TOK?

1) TONBKO B 1EpBOH

2) B NepBO U BO BTOpOI

3) B MepBOii U TpeTbei

4) TONbKO B TPEThEWN

6. JIerkoe npoBOJIOYHOE KOJIbUO MOJABENIeHO HA HUTH. [1pu BaBMra-
HHH B KOJIbIIO MATHHTA I0JKHBIM NMOJIIOCOM OHO OyzaeT:
1) oTTanKMBaTLCSA OT MarHUTa

—>
, 2) IPUTATUBATBECS K MAarHUTY
N s 3) HENOJABKZKHBIM
: 4) cHavaya OTTaJIKMBAThCS, 3aTEM
MPpUTSITUBATHCS

7. MaruuTHbIi OTOK, NPOHU3LIBAIOIIHNI KATYIIKY, H3MEHAETCA CO
BpeMeHeM TaK, KaK NoKa3ano Ha rpaduke. Bosnukaomas 3/1C unayk-
UHMH HMeEeT MAKCHUMAJIbHOe 3HAYEHHE B MPOMEXKYTOK BpeMeHH

1)0—1,
)1 —1,
31,1,
4)l‘l—t3
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YACTb B

8. Yemanosume coomeemcmeus mexnuueckux ycmpoﬁcme U3 1€60e0
cmoxzﬁua ma6ﬂuubt c qﬁusuwecxwuu ACNEHUAMU, UCROAB3YEMBIMU 6 HUX,
8 hpaeom cmwzﬁue.

YcrpoiicTsa SIBieHus

A. Macc-cnekrporpag 1) meiicTBHE MATHUTHOTO TIOJISI
Ha MOCTOSHHbII MarHUT

b. Komrac 2) neiicTBME MarHUTHOTO ITOJIst
Ha [IPOBOJHUK ¢ TOKOM

- B. ranbBaHOMETD 3) neficTBUEe MAarHUTHOTO T1OJISI

Ha JBHXKYUIMICSA 3JIEKTPUYSCKHU
3apan

I. MI'] - reHepatop
Pewume 3adauu.

9. B o1HOPOIHOM MArHUTHOM NOJIE JIBHKETCS CO CKOPOCThIO 4 M/C
nepueHAMKYJISAPHO JHHUAM MATHHTHOH MHIYKIMH POBOA JymHo# 1,5 M.
I1pu 3TOM B Hem Bo3HuKaeT DI C unaykuuu 0,3 B. Onpeae/ s MOAY b
BEKTOPAa HHAYKHMH MATHUTHOTO MOJIS.

10. DJieKTpoH BAETAECT B MATHHTHOE NOJIE NEPNEHANKYAAPHO JTHHH-
AM HHAYKIHH co ckopocThio 1:107 M/c. Haiinure MHAYKIMIO N0, €CJIH
3JIEKTPOH OIHMCAJI B M0JIe OKPYKHOCTb paauycom 1 cm.

11. Pewume 3adauy.

Karymky paguycom 3 cm ¢ uncsiom ButkoB 1000 nomemaior B 0Ho-
POIHOE MATHHTHOE Moje (0Ch KaTYIIKM Napa/ule/ibHA JHHUSAM MOJIA).
Nuayxnusa noas u3MeHsercs ¢ nocTosannoi ckopoctoio 10 mTi/c. Ka-
KOii 3apsn OyJeT Ha KOHAEHCaTope, NOAKTIOYEHHOM K KOHIIAM KaTyil-
ku? EMxoctb konaencaropa 20 mxD.
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BAPHUAHT 4

YACTDb A| Beibepume odun aepHutii omsem

1. B cTeknsannoil TpyOKe ABIKYTCA IJEKTPOHbL. OTKIOHHTD HX B
CTOPOHY MOXKET...

1) TONBKO 3EKTPHUYECKOE TToNE

2) TOJIbKO MAarHUTHOE I0JIC

3) TONBKO COBMECTHOE ACUCTBUE 3EKTPUUECKOr0 U MarHUTHOTO
noyaewu

4) KaK 371eKTpU4eCKOe, TaK 1 MarHUTHOE IOJIe

2. Ha pucynke u3o0paxeH NpoBoJIOYHbIii BUTOK, 10 KOTOPOMY MAET
3MeKTPHUECKHMIA TOK B HANPABJIeHUH, YKA3aHHOM CTpeJikoii. BUTOK pac-
MOJIOXKEH B IUIOCKOCTH YepTexa. B HeHTpe BHTKA BeKTOP WHIYKUHH
MArHMUTHOTO N0/ HMeeT HANMpaBJIcHHE

1) BIeBO

Ji 2) nepneHAUKYJISIPHO
IUTOCKOCTH PUCYHKA OT Hac
3) BnpaBo
4) nepneHaUKyISIPHO
TLUIOCKOCTH PUCYHKA K HAM

3. Cuna Amnepa, aeiicTBYOLIAS HA NMPOBOAHMK C TOKOM (IPOBOX
PACHONOKeH NMepneHIUKYASPHO IUIOCKOCTH JINCTA, TOK HAET K Ham) B
MarHMTHOM Tioe nuayKuueil B, Hanpasnena
1) BmpaBo —

— 2) BJIEBO «
O i _ B 3) BBepx T
g 4) Bau3 |

4. Cuna JlopeHua, aeiiCTBYIOINAS HA 3APSKEHHYI0 YACTHLY B Mar-
HMTHOM MoJie

1) Bcerga HanmpaBp/ieHA apaJUIEIIbHO CKOPOCTH

2) Bcerga paBHa HyJIIO

3) Bcerza Hanpags/icHa MapaUIeNbHO MATHUTHOM NHIYKIIUU

4) paBHa Hy/I0 WIM HalpasjeHa NEePNEeHINKYIAPHO CKOPOCTH

18



5. OKo0Ji0 cepAeYHHKA 3JEKTPOMATHHTA, OTKJIIOYEHHOTO OT HCTOY-
HMKA TOKAa, BHCHT JIeTKO€ MeTa/UIHdecKoe KoJibio. IIpu 3ambikanuu
KJII0Y2 KOJIbIIO OTTAJKMBAETCSH OT 3JIEKTPOMATHUTA. DTO 00BIACHACTCA

1) HaMarHMYMBaHMEM KOJIbIla

2) aneKTpu3aliMen Koblia

3) BOBHMKHOBEHHEM B KOJbLE |_/

MHAYKIIMOHHOIO TOKa F —|

4) BOBHUKHOBEHHEM

B onexTpouarTe )

MHAYKIIMOHHOIO TOKAa

6. B npoBo/I0YHOE AIOMHHHEBOE KOJIbIIO, BUCALLEE HA HUTH, BHO-
CAT NOJIOCOBOi MATHUT: CHAYAJA CEBEPHbIM MOIOCOM, 3aTEM H0KHBIM.
KoJibito npu 3ToMm:

1) B IEpBOM Cy4ae IMPUTSHETCSI, BO BTOPOM - OTTOJIKHETCSI

2) B IepBOM CJIy4ae OTTOJIKHETCSI, BO BTOPOM - IIPUTSIHETCH

3) B 000MX Clyyasix IPUTSHETCA K MAaTHUTY

4) B 000MX Cyyasix OTTOJIKHETCS OT MarHHUTa

7. Ha pucyHke npuBeaeH rpauk 3aBHCMMOCTH CHJIBI TOKA B KATYLI-
Ke HHAYKTHBHOCTH OT BpemMeHH. Moayis DIC caMoMHIyKIMH NpHHUA-
MaeT HauMeHblIee 3HAYCHHE B MPOMEKYTKE BPEMECHH

DorOcmolc i, A
orlcaoSc 1
3)or5cmob¢

4)orb6cmo8c 0,5
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YACTH B

8. Yemanosume coomeemcemeus mexnuveckux yempoiicme U3 16020
cmoabya mabauybl ¢ QuuUecKUMU ABAEHUAMU, UCNOAB3YEMBIMU 6 HUX,
8 npasom cmoabye.

YerpoiicTea Asnenus
A. LMKJIOTPOH 1) neiicTBME€ MAarHUTHOTO MOJISI
Ha MIPOBOJHMK C TOKOM
b. rpOMKOroBOpUTENL 2) AciicTBMe MarHUTHOTO MO

Ha IBUXYLLIUMACH
JICKTPUYCCKHUA 3apsia

B. 3/1€KTPOHHO- 3) neicTBUC MArHUTHOTO TOJIS
JlyyeBas TpyOKa Ha TOCTOSHHEIIT MAarHUT

T’ komnac

Pewume 3adauu.

9. B oaHOpOAHOM MATHUTHOM I0JI€ TIEPNEHIMKY/ISIPHO HANIPABJICHUIO
BEKTOPAa MHIYKIIHH, ABHKETCS MPOBOIHHK JJIMHON 2 M CO CKOPOCTBIO
5 m/c. I1pn atom B npoBoannke Hasoaurca DJC 1 B. Onpenemrs mo-
JIYJTb BeKTOpPA HHAYKIIMH MAaTHHTHOTO MOJIsI.

10. IIbumnka, 3apsn kotopoit 10 MxKn u macca 1 mr, Baeraer B
OJHOPOAHOE MATHUTHOE NoJie ¢ unAYKuuei 1 Th u nBuKeTcs N0 OKpPyXK-
HocTH. OnpeneauTs YaCTOTY JABHKEHUS YACTHIbI M0 OKPYKHOCTH.

YACTD C

11. Pewume 3adauy.

Koasuo paauycom 1 M u conporupiieinem (0,1 OM noMeieHo B 0JHO-
poaHoe MarHuTHOe noJje ¢ unaykuueii 0,1 Ta. IlnockocTs KoBIA TIEP-
NeHIUKYIspHa BeKTOpY HHAYKuMH noJsa. Kakoii 3apsaa npoiger depe3
nonepeyHoe ceyenue KoJIbia Npu HCIe3HOBEHUM N0J1s?
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BIIEKTPOMATI'HUTHBIE KOJTEBAHHUA
1 BOJIHBI

BAPHUAHT 1

YACTD A| Bubepume odun eeproiii omeem

1. Ilenb ¢ aKTHBHBIM CONPOTHBJIEHHEM H300paXKaeT cxemMa

gg lA -LB lB lrJ_
br IEEREEE;

2. Ha pucyHke mpeactanieH rpa¢gmk 3aBHCHMOCTH CHJIbI TOKA OT
BpeMeHH B Ko1e0aTeJIbHOM KOHTYpe. 3HaueHHs aMIUTHTY/Ibl CHJIbI TOKA
M YaCTOTbI €€ U3MEHEHHs PABHbI

i, MA
1) 10 MA, 8 Tix
2) 10 MA, 4 Tix ] /\
3) 5 MA, 0,125 Fix ol R
_2k 2 \/ Cte

4) 5 mMA, 0,25 Iig

3. ¥pasnenne u = 310 cos(mt ) BbIpaxKaeT 3aBHCHMOCTb HANIPIDKEHUSA
HA KOHAEHCATOpE OT BpeMeHH B KoJiedaTe/IbHOM KOHTYpe. B HekoTopbiii
MOMEHT BpeMeHn U = 310 B, npu 5TOM 3Heprus

1) B KOHAEHCATOpPE U KaTYLIKE MAaKCUMAIbHbI

2) B KOHJICHCATOpe MakCUMaJibHa, B KaTYIIKE MUHUMaJlbHA

3) B KOHACHCATOPEe MUHUMAaJIbHA, B KaTYLIKE MAaKCMMaJIbHA

4) B KOHJEHCATOPE U KaTyllIKe MUHUMAJILHBI

4, Kak H3aMeHHTCA nepHoa COOCTBEHHbLIX 3JIEKTPOMArHHTHBIX KOJIe-
0anuii B KOHTYpe, H300paKeHHOM HA pHCYHKe, ecyiH KJilou K nepeBecTn
u3 noJioxenua 1 B nosoxenune 2?
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| 1) yBenuuurcs B 3 pasza
9L 2) yMeHbIUHTCSA B 3 pa3a

_{Ym_l K 3) yBesvuuTcs B 9 pasa
M 4) yMeHbILUTCA B 9 pa3a

5. AM[IJ'IHTyZlele 3HAYCHHA CWIbl TOKA H HANPAKCHHA B ICITH nepe-
MECHHOI'O TOKA C KaTyll.lKOﬁ HHAYKTHBHOCTH CBA3AHbI COOTHOIIICHUEM

== Um
N1,=—%
2) I =\2LU,
3) I =wCU,
_Um

6. Cornacno Teopun MakcBejuia 3apsoKeHHAA YACTHIA H3JIydYaeT
3JeKTPOMATHHTHbIE BOJIHbI B BAKyyMe

1) TOJBKO NMPU PaBHOMEPHOM JIBUXKEHUHU MO TPSIMON B UHEPIIU-
ajibHoi cucteMme otcuera (MCQ)

2) TONBKO MPU rapMoOHHYeckux Kosiecbanusix B UCO

3) TOJIBKO MpPH paBHOMEPHOM IBUXCHUM 0 OKpyXHocTH B UCO

4) npu 11060M yckopeHHOM auxcHuu B UCO

7. Kakne M3 TpeX NMpPHBEACHHbIX YTBEPXKIACHHH CIpPaBEIMBbI KaK
JUI TUIOCKO TIOJIIPH30BAHHLIX 3JIEKTPOMATHHTHBIX BOJIH, TAK H LIS He-
NOJAAPH3OBAHHBIX BOJIH _

A. Bexkropet B u E B BoJIHE KONeOII0TCSA BO B3aMMHO TNCPIEH-
JMKYJISIDHBIX TIOCKOCTSIX.

b. Bektopbl B u E nepneHOuMKyIsipHbI BEKTOPY CKOPOCTH BOJI-
HBI C . _

B. Bextopel B BOJIH KOJIeOJIIOTCS B OIHOM IUTOCKOCTH.

1) TonBKO A
2) Tonbko B
3) Aub
4) buB
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YACTH B

8. Yecmanoeume coomeemcmeus ouanasoHo8 WKaabl 31eKmpomaz-
HUMHbBIX 6OAH U3 1€6020 CMOAbUa mabauybl ¢ ux ceolicmeamu 8 npasom
cmoabye.

N3nyyenue CaoiicTBa
A. yisTpadHoIeToBOE 1) HaMMEHBILAsI YaCTOTa BOJIHBI
U3 [1IEPEUYNCIIEHHBIX
b. paanoBOJIHBI 2) obnagaeT HauboIbLIEH

IPOHUKAIOUIEH CTOCOOHOCTBIO
U3 TIEPEUYNCITIEHHBIX

B. peHTreHOBCKOE 3) ucnonb3yercs B Mpudopax
HOYHOTO BUACHMS
4) obecrieynBaeT 3arap KOXu
yeJIoBeKa

Pewiume 3a0auu.

9. Yemy paBHa eMKOCTb KOHIEHCATOPA B KOJI€0ATENbHOM KOHTY-

pe, ecin MHAYKTHBHOCTb KaTymku 0,1 i, a pe3oHaHcHas yacroTa
50 Tu?

10. Ha kakoii yacrore pabGoraer pagHonepeIaTIdk, H3JIy9aromuii
BOJIHY AtMHO# 30 M?

YACTD C

11. Pewume 3a0ayy.

B KoneGarenbHOM KOHTYpE, COCTOSILIEM H3 KATYIIKH HHAYKTHBHOC-
TbiO 2 It M KonaeHcaTopa emKocTbio 1,5 Mk®, MakcHMaIbHOE 3HAYE-
HH{e 3apaja Ha naacTax 2 MkKin. OnpeaesnTs 3HaueHHe CHIbI TOKA B
KOHTYpe B TOT MOMEHT, KOI/Ia 3apsi/i HA IVIACTHHAX KOHJIEHCATOpa CTa-
Het paBibiM 1 MKKiL.
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BAPUAHT 2

YACTD A| Buibepume o0un eepubiit omeem

1. Llens ¢ MHAYKTHBHBIM CONPOTHBJIEHHEM H300paxKaeT cxema

A b B r

ialaty

DA

2)B
3)B
HT

2. Ha pucynke npencrtasieH rpaduk 3aBUCUMOCTH 3aps/a OT BpeMe-
HH B K0JleOaTeIbHOM KOHTYpe. JHAYeHMS aMIUTHTY/IbI 3aps/ia U IepHoaa

€ro UI3MCHCHHA paBHbDI
A HKn
21
1t
0
111
_2

1,MKC

1) 1,5 uKn, 2 Mxc
2) 3 uKun, 4 Mxc
3) 1,5 uKn, 4 MKc
4) 3 K, 2 MKc

3. Ypasnenne i = 10~*cos (07 + 7;— ) BbIpAXKAET 3aBHCMMOCTb CHJIbI

TOKA OT BPEMEHH B KoJie0aTeJibHOM KOHTYpe. B
BpeMeHH (= 10*A, npH 5TOM SHEprus

1) B KOHACHCATOPE U KaTyIlIKe
MaKCHMaJIbHbl

2) B KOHIEHCATOpe MaKCUMAaJIbHA,

B KaTyLIKC MUHUMAaJIbHA

3) B KOHACHCATOpPE MMHMMAJIbHA,

B KaTyLIKe MaKCHMMabHa

4) B KOHJICHCATOPE Y KaTYLIKC MUHUMAJIbHbI

24
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4. Kak n3MeHMTCS 9aCTOTa COOCTBEHHBIX 3/IEKTPOMATHHTHBIX KOJIe-
OaHHil B KOHTYpe, H300pakeHHOM Ha PHCYHKe, ecyiM K04 K nepesecTn
u3 nojioxkenus 1 B nonoxenne 2? L

1) yBeauuures B 4 paza

2) yMcHbLINTCS B 4 paza

3) yBenuuurcs B 2 pasza K Al

C
l___.
4) ymeHblIMTCA B 2 pasa 2]_"4C

5. I[eﬁcmyloume 3HaYCHHUA CHJIbI TOKA H HANMPAKCHHA HA KOHICHCA-
TOPE B 1ICNHA NePEMEHHOr0 TOKA CBA3aHbl BLIPAZKCHHEM
1) I=X.U

2) I=\N2X.U
_U2
)Y Xc
U
4) I= X

6. I[Ipn NpoOXOXKIAEHHH 3EKTPOMATHHTHBIX BOJIH B BO3IyXe NPOHC-
XOAAT KoJiebaHus

1) Moniekyn Bo3ayxa

2) IJIOTHOCTH BO3ayXa

3) HaTNpPsIKEHHOCTH NEKTPUUSCKOTr0 U MHAYKUUUM MArHUTHOTO
noJacu

4) KOHLIEHTpal U KUCJiopoaa

7. YKaxuTe cOYeTAHHE TeX NAPAMETPOB JIEKTPOMATHUTHOM BOJIHBI,
KOTOpbI€ H3MEHAIOTCA [IPH Nepexoie BOJIHbI H3 BO3AYXA B CTEKJIO

1) CKOpOCTb U IJIMHA BOJHBI

2) 4acToTa U CKOPOCTh

3) IJIMHA BOJHbBI U YaCTOTA

4) aMILIMTYa U 4acToTa

25



YACTDH B

8. Yemanosume coomeemcmaus duanazonos wkansl 31eKmpomaz-
HUMHBIX 60AH U3 1€6020 CMOAOYa mabauybt ¢ UX colcmeamu 6 NPABOM
cmonbue.

Nznyyenne CaoiicTBa
A. uH(dpakpacHoe 1)HaMMeHbIIasT JTHHA
BOJIHbI M3 NIEPEUHNCACHHbBIX
b. BUaUMOE 2)ucnonb3yeTcs B pudopax
HOYHOTO BUIAECHUS
B. pcHTr¢HOBCKOC 3)obecnieunBaeT 3arap KOXu

4)obecneuynBaeT (POTOCUHTES

Pewume 3a0auu.

9. Onpeneants HHAYKTHBHOCTb KATYNIKH K0J1e0aTeJIbHOTO KOH-
Typa, €CJH eMKOCTb KoHjeHcaropa pasia 5 Mk®, a nepuoa koneda-
Huii 0,001 c.

10. KakoBa 1;11Ha BOJIHBI TeJCBA3HOHKOrO CHIHAJIA, €CJIH HECYINAA
yacrora pasua 50 MIu?

11. Pewume 3adauy.

B nuneansHoM KoJ1e6aTeIbHOM KOHTYPe aMIUIUTY/Ia KOJIeOaHHil CUIbI
TOKA B KATYIIKe MHAYKTHBHOCTH 5 MA, a aMIUIMTYAA HANPSDKEHUS HA
konaencarope 2,0 B. B HekoTopbiii MOMEHT BpeMeHH HANPAIKEHHE HA
konaencarope pasto 1,2 B. Haiiaure cily ToKa B Karylike B 3TOT MO-
MEHT.
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BAPUAHT 3

YACTDb A| Buibepume odun eeprulii omeem

1. Illens ¢ eMKOCTHBIM CONPOTHBICHHEM H300pAXKAET CXemMa

A A B B r
; G600

2. Ha pucyHke npeicTaBieH rpagyk 3aBHCHMMOCTH CHJIbI TOK2 OT
BpeMeHH B K0Je0aTe/IbHOM KOHTYpe. JHAYEHUA AMILTMTYAbI CHJIbI TOKA

¥ 9aCTOThl ero H3IMecHEeHnsa paBHbl .
1) 1,5 MA, 0,25 Tix FMA
2) 3MA, 0,25 T 24
3) 1,5 MA, 0,5 T Lt
4) 3MA, 0,5 T _(1) 12 #,MKC
-2

3. VYpasuenne q=0,4 cos(mt) BrIpaxaeT 3aBUCHMOCTD 3apAIa KOH-
JIEHCATOpA OT BPeMeHH B KoJiehaTelbHOM KOHType. B HekoTopblil Mo-
menT BpemeHn q= 0,4 Ki, npu 3ToM 3neprua

1) B KOHAECHCATOpE U KaTYIIKE MaKCUMAaJIbHbI

2) B KOHIEHCATOpPE U KaTYLIKEe MUHUMAJIbHbI

3) B KOHIEHCAaTOPE MUHUMAJIbHA, B KaTyIIIKe MaKCUMaJIbHa

4) B KOHIEHCATOPE MaKCUMaJlbHa, B KAaTYIUKE MUHHUMaJbHa

4. Kaxk u3amMeHHTCs IEPHO] COOCTBEHHBIX 3JIEKTPOMATHHTHBIX KOJie-
Oaunii B KOHTYpe, H300paXKEHHOM HA PHCYHKE, ec/ii K04 K nepesectn
U3 noJjioxkenmd 1 B nooxenue 2? L

1) yBenuuuTcs B 4 paza

2) ymMmeHbLIUTCS B 4 pa3a |C—
3) yBennuuTes B 2 pasa K /1

4) yMeHbIINTCs B 2 pasa 2T__”L
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5. AMIIJIHTyJ.IHble 3HAYCHHA CHJIbI TOKA H HANIPSDKEHUs B LIETIH 1epe-
MCHHOI'O TOKa C aKTHBHBIM CONPOTHBJICHHEM CBA3aHbl COOTHOIICHHEM

_Un
DIL=g
2) 1 =~2CU,
3) 1 _=2nvRU,
_oU,
Y=

6. Corracno Teopuu MakcBesLia 3JIeKTPOMATHHTHBIE BOJIHBI H3JY-
YaI0TCA 3apAIOM

1) TosILKO MpU paBHOMEPHOM ABHXKEHUH 3apsina Mo MpaMou

2) TOJILKO MPU TapMOHMYECKUX KOJIEOAHUSX 3apsiaa

3) TOBKO NMpU paBHOMEPHOM JIBUXKEHUH 3apsiia 10 OKPYXKHOCTH

4) npu 11060M YCKOPEHHOM JBHXXEHUM 3apsiia B MHEPLAATbHOU
CUCTEME OTCUETA

7. Kakoe siBeHHEe XaPAKTEPHO J1IAl 3/IEKTPOMATHUTHBLIX BOJIH, HO HE
ABASETCA OOMMM CBOHCTBOM BOJIH JII000H Npupoabi?

1) nonsgpusauus

2) npeaomiieHUue

3) audpakuus

4) uHtepdepeHIVs
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8. Yemanoeume coomeemcmeus ouanazoHoe wKaisl 3neKmpomaz-
HUMHbIX B0AH U3 166020 CMOAOYG MaGAUYbL C UX CBOLCMEamMU 8 NPAGoOM
cmonbuye.

N3nyuenue CaoiicTBa
A. paIMOBOJIHBI 1)HauGonbIas yacToTa BOJIHBI
W3 NEPEYUCIICHHBIX
b. ynerpaduoneroBoe 2)BO3HUKAET MPU PE3KOM
TOPMOXEHHU 3JIEKTPOHOB
B. Buaumoe 3)UCTIONB3YIOTCSA B TEIEBEIAHNHU

4)obecnieunBaeT (POTOCUHTES

Pewume 3adauu.

9. B enb nepeMeHHOT0 TOKA BKJIIOYEHA KATYIIKA ¢ MHIYKTHMBHOC-
Tht0 20 MIH u xonnencarop emkoctoio 50 MK®@. IIpu Kakoii yacrore
nepeMeHHOro TOKA HACTYNHUT sABJIeHHE pe3oHanca?

10. KosnebarejbHblii KOHTYP M3IyYaeT 3JIeKTPOMATHHTHYIO BOJIHY C
anuHoi 450 m. YUeMy paBeH nepHoa 3Toi BOJTHbLI?

11. Peruume 3adauu.

B HIeabHOM Ko/ie0aTe/IbHOM KOHTYPe aMILIHTYAa CHJILI TOKA B Ka-
TYHIKe HHAYKTHBHOCTH 5 MA, a aMILIMTY/1a HaNpsiKeHNs Ha KOHIEeHCa-
Tope 2,0 B. B HeKOTOpPbIii MOMEHT BpeMeHH CHJIA TOKA B KATYIIKe 3 MA.
OnpenedTe HANPSDKEHHE HA KOHJIEHCATOPE B 3TOT MOMEHT.
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BAPUAHT 4

YACTD A| Buibepume o0un eepHbiii omeem

1. KonebareabHbiii KOHTYp H300paxKaeT cxema

DA
A b B r 2B

! [I|] 1 } L é I 3)B
Y 313 U 4T
2. Ha pucynke npeicrasien rpaduk 3aBHCHMOCTH 3apAa OT BpeMe-

HH B K0J1eDaTe/IbHOM KOHTYpe. JHaYeHIsA aMILTUTY/Ibi 3apAAa 4 NepHoaa

€ro H3MEHEHHUS PABHbBI
q,AH 1) 12 uKn, 8 Mxc

2) 12 1K1, 4 Mkc
4 \ /\ 3) 6 uKu1, 8 MKkC
g 4) 6 K, 4 Mxc
2l tMKc
LEVARY

3. Ypasuenne i = 0,05 sin(@t) BbipazKaeT 3aBHCAMOCTD CHJIbI TOKA OT
BpeMEHH B KoJieOaTeIbHOM KoHType. B MomenT Bpemenn =0 ¢ aHepris

1) B KOHAEHCATOPE MAKCUMAaJIbHA, B KATYHIKe MUHUMAJIbHA

2) B KOHJIEHCATOpe MUHMMAJIbHA, B KATYIIKE MaKCUMaJIbHa

3) B KOHAEHCATOPE M KaTYIIIKE MaKCUMATbHBI

4) B KOHAEHCATOPE U KATyIlIKE MUHUMAaJIbHbI

4. Kak u3MeHnTCA 4aCTOTa COOCTBEHHDIX 3JIEKTPOMATHUTHBLIX KOJIe-
Oanuii B KOHTYpe, H300paKeHHOM HA PHCYHKE, €CJIH K104 K nepesecTn
U3 posoxenns 1 B nojgoxenue 2?

I 1) yBenmuurcs B 4 pasa

2) yYMEHBIIHTCA B 4 pa3a
_ L K 3) yBenuuuTcs B 2 pasa
2 4) yMeHbIIUTCS B 2 pa3a
4L 1
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5. AMﬂJlllTyZlele 3HAYCHHA CHJIBI TOKA H HANIPSDKCHHA B NICNH nepe-
MECHHOTI'0 TOKA C €EMKOCTBIO CBA3AHbI COOTHOIICHHCM

Un
R
2) I =\2CU,

3) I =2nvCU,

Un
ol

6. 3apsokeHHAs YACTHUA He M3NYYAET JJIEKTPOMATHUTHBIC BOJIHLI B
BaKyyme npu

1) paBHOMEPHOM MIPAMOJIMHEHHOM JBUXEHUU

2) paBHOMEPHOM JIBUXEHUHU IO OKPYXHOCTH

3) KosiebaTeIbHOM ABUXKCHUHU

4) n11060M ABMKEHHUU C YCKOPECHUEM

01 =

41 =

7. DJeKTPOMATHHTHbIE BOJIHbI OTJIHYAIOTCA OT 3BYKOBbIX
1) HanuuueM Tudpakumu

2) pacnpoCcTpaHEHHEM B BEIIECTBE

3) pacnipocTpaHCHHEM B BaKyyMme

4) HanuureM UHTEphEpEeH I

8. Yemanoeume coomeemcmeusn ouanazoHo8 wkanvl 3nekmpomaz-
HUMHBIX GOMH U3 N€6020 CMOAOYUA Mabauybl ¢ UX CeoICMEaMy 6 nPasgom
cmonbye.

N3iayyenue CaoiicTa
A. undpakpacHoe 1) HauGonbLIasi JUTMHA
BOJIHBI U3 MIEPEYUCIIEHHBIX
b. panuoBoHBI 2)BO3HUKAET MPU Pe3KOM
TOPMOXEHHUH IEKTPOHOB
B. Bugymoe 3) ucrosb3yeTcsi B lpudopax

HOYHOTr0 BUAECHUSA
4) obecrieunBaeT GPOTOCUHTES
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Pewume 3a0auu.

9. KoJsiebaTeabHblil KOHTYP COCTOMT H3 KATYIIKM WHXYKTHBHOCTBIO
20 mxTn. Kakoii eMKOCTH KOHIEHCATOP cJIeyeT NOAKIIOUYHTh K KOHTY-
PY, 9TO0bI MOJYYHTH KoJieDanusa ¢ nepuonom 20 Mxc?

10. KakoBa J/MHA 3JIEKTPOMATHUTHOM BOJIHBI, €CJIH PAAMOCTAHUNSA
BedeT nepeaavy Ha yactore 75 MIin?

YACTDb C

11. Pewuume 3adauy.

B npouecce kojedanuii B naeabHOM Ko/1€0aTeIbHOM KOHTYpE B He-
KOTOPbIii MOMEHT BpeMenH 3apaja KoHaencaropa 4 nKia, a cuia Toka B

karymxe 3 MA. Ilepuon xonebanmii 6,3 mxc. OnpenesmTe aMIIUTYAY
KoJieOanmii 3apsa.
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TEOMETPUYECKAS OIITUKA

BAPUAHT 1

YACTb A| Bwbepume odun éepHoiii omeem

1. KakuM 10/DKeH ObITh YTOJ1 HajeHus1, YTo0bl OTPAKEHHbIi JIyd co-
CTABJISLI C MAJAIOMMM Jy4oM yroa 50° ?

1) 20° 3)25°

2) 50° 4)100°

2. Henpo3spaunblii Kpyr ocBelaeTcs TOYEYHHIM HCTOYHMKOM CBETA
H oTOpacbiBaeT KPYIIyl0 TeHb Ha 3KpaH. Onpeaeisre AMaMeTp TEHM,
eciu nuametp kpyra 0,1 m. PaccTosnme oT HCTOYHHKA CBETA /10 KpPyra B
3 pa3a Menble, YeM pACCTOSHME A0 IKPAHA.

1)0,03m 3)0,3m

2)0,1mM 4)3m

3. JIy4 cBeTa najzaeT Ha rpaHuILy pa3neJia AByX cpel noj yriioM 45° u
npejgomisercs nox yriom 30 °. KakoB oTHOCHTe/IbHBII NOKa3aTeb mpe-
JIOMJIEHMSI BTOPOid Cpeibl OTHOCHTEIbHO TIepBO#?

— 1
V2 3)5
2

2) = 4)2
)2 )

4. OnTryecKas CHIa JMH3bI paBHA S ANTP. DTO 03HAYAET, 4TO...
1) nun3a cobupaloias ¢ GpoKyCHbIM PacCTOSHUEM 2 M

2) TuH3a cobupalollas ¢ GOKYCHBIM paccTosTHUEM 20 cM

3) JIunza pacceuBaromiasi ¢ GOKYCHBIM paCCTOSTHUEM 2 M

4) JIun3a paccerBaiouias ¢ (OKyCHbIM paccTosiHueM 20 cM

33



5. Ha pucyHxe moka3aH Xoj Jiydeil, mpeJOMJIeHHBbIX coOHparomeii
JuH30i. B Kakoii Touke HaxoauTes oKyc 3Toil IMH3bI?

DA
DA, B
3)B
4)B

6. CoOupalomias uH3a, HCNOJIb3yeMAas B KAYeCTBE JIyTbl, 1a€T H30-

OpaxeHue
1) neAcTBUTEIBHOE YBEJIMYEHHOE
2) MHUMOE YMEHbIIEHHOE
3) MHUMOE YBEIMUEHHOE
4) neficTBUTENHLHOE YMEHBIIIEHHOE

7. UcnoJib3ya rpadhuk 3aBHCHMOCTH MEXIY paccTosiueM f oT coou-
paiomeii MA3LI 10 H300paKeHNs NpeaAMeTa U paccTosHHeM d OT THH3bI
IO ApexMeTa, onpeneuTe GoOKycHOE pacCTOsSHUE JIMH3BI.

f,cM ,

60+
40 t

207

1) 10 cMm
2) 15¢cm
3)20cm
4) 30 cMm



8. Yemanosume coomeemcmeusn noroxcenuii npedmema Ha 2nasHoi
ONMUYECKOU OCU NUH3bI, YKAZAHHBIX 8 NeBOM CMOonbye mabauybi ¢ no-
AYYaemMbIMu U300paxceHusMU 8 Npasom cmonbye.

Honoxenue npeamera XapakTepHCTHKH H300paKeHnst

A. nuH3a cobupaloias, 1) neicTBUTENBHOE, YBEIMUECHHOE
MPEOMET MEXOY JTUH30M

U pokycom

b. nuH3a paccenBaloliasi, 2) JeHCTBHTEIBHOE, YMEHBLUICHHOE
MpeaMeT MEXIY JIMH30MU

u (poKycoM

B. nuH3a cobupalowasn, 3)MHUMOE, YBEJIMUCHHOE

TpeaMeT MeXIy GOKycoM 4)MHMMOE, YMEHBIIEHHOE

U IBOMHBIM (DOKYyCOM

Pewume 3adauu.

9. MoKycHOe paccTosiHHEe TOHKO#H JIMH3bI — OOBEKTHBA MPOECKIMOH-
HOro anmapara pasHo 15 cm. /Iluano3uTuB HAXOOMTCA HA PACCTOSAHUM
15,6 cm ot o0nexTUBa. Ha KakoM paccTosaHM# 0T 00bEKTHBA MOTYIHTCS
YeTKoe H300pakenne mnano3uTusa? OTBeT BHIPA3HTE B CAHTHMETPAX.

10. Onpenenure MOCTpOEHHEM, TI€ HAXOAATCA onTHYeCKHi neHTp O
TOHKO#H JIMH3bI H ee (poKychl, eciii MN — maBHAA ONTHYECKAA OCh JIMH-
3bl, A — CBETSIIASACS TOYKA, A, — ee H3o0paxkenue.

TpuBecT MOAPOOHOE Ae
OObSICHEHHE TTIOCTPOECHMIA. M oA, N

YACTb C

BricoTa npeameTa pasHa 5 cm. JIuH3a aaet Ha IKpaHe n300paxke-
Hue BbicoToii 15 cM. [Ipeamer nepensunym Ha 1,5 cM oT JHH3bLI U, Ie-
peIBHHYB KPAaH HA HEKOTOPOE PacCTOAHHE, CHOBA MOJYYH/IM YETKOE
u3oOpaxenue BbicoToii 10 cm. HaiiT dokycHoe paccTosHHe JTMH3bI.
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BAPUAHT 2

YACTDb A| Buibepume ooun éephutii omeem

1. JIyy cBeTa majaet Ha ILIOCKOE 3ePKai0. YToJl OTpaKeHHs paBeH
12°. Yron Mexkay nagarommM Jy4oM H 3epKaioM

1y12° 3)24°

2)102° 4) 78°

2. I1peamert, ocBeleHHbIH MaIeHbKO# JJAMIIOUKO#, 0TOpaCHIBaeT TeHb
Ha cteHy. Boicora npeaveta 0,07 M, BoicoTa ero Tenu (0,7 m. Paccrosimue
OT JIAMIIOYKH JI0 NpeIMETA MEHBIIE, YeM OT JIAMIIOYKH J0 CTEHbI B

1) 7 pas 3) 10 pa3

2) 9 pa3 4) 11 pa3

3. Cunyc npeneJibHOIO YIJIa MOJHOTO BHYTPEHHET0 OTPa:KEHMsl HA
IPAHHLE CTEKIO — BO3AYX paBeH .. AGCOMOTHBIN MOKa3aTeN b mpe-

13°
JIOMJIEHHs CTeK1a NPHOIH3HTEIbHO PaBeH
1) 1,63 3) 1,25
2)1,5 4) 0,62

4. OnTHyecKas CHJIa JIHH3BI paBHA —5 ANTp. DTO 03HAYAET, YTO...
1) muH3a cobupalouias ¢ GPoKYCHBIM PacCTOSHUEM 2 M

2) 11H3a cobuparouiasn ¢ PoKyCHbIM paccTosiHueM 20 cM

3) 1nH3a paccenBaiouias ¢ GOKyCHbIM PaCCTOSIHUEM 2 M

4) MTMH3a paccenBawilasi ¢ GOKYCHBIM paccTossHHEM 20 cMm

5. IlapannensHblid My9OK Jydeil, Naaalomux Ha JTHH3Y, BCeraa nepe-
CeKaercd B OIHOH TOUKe, HaXoAAmenca

1) B ONTHYECKOM LIEHTPE

2) B pokyce

3) Ha QOoKaANBLHOM TUIOCKOCTH

4) B ynBoeHHOM (okyce
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6. U300paxkenne HAa ceTYaTKe IJia3a
1) AeACTBUTEBHOE YBEIHUCHHOE
2) MHUMOE YMEHbILIEHHOE

3) MHMMOE YBEJHMYECHHOE

4) neiicTBUTEILHOE YMEHBILIEHHOC

7. Ucnoub3ya rpaguk 3aBUCHMOCTH MeXY paccTostneM f oT cobu-
PAaIoIIEH TMH3bI 10 H300paXKeHUs NPeAMETa B PACCTOHHEM d OT JMH3bI
[0 npeameTa, onpeaeanTe GpoKycHoe paccTosgHue JIHH3LI.

f, CM
1) 10 cMm 3)20cm
2) 15cm 4) 30 cm 1
60+
40
20+ !

o
»

204060 d, cm

YACTDb B

8. Yemanosume coomeemcmeus nonoxcenuii npeomema na 21a6Holl
ORMUYECKOU OCU AUH3bl, YKA3AHHBIX 6 Ae80M cmonbye mabauypt ¢ no-
AYHAEMbIMU U3006PaXCeHUAMU 8 NPABOM cmoabuye.

ITonoxkenne npeameTa XapakTepuCTHKH M300paKeHHA
A. TMH3a pacceuBaloILasl, 1)aeiicTBUTEABHOE,
MPEAMET MEXITY YBEJIMYEHHOE
JINH301 ¥ (POKYCOM
b. nvH3a cobupalouias, 2) NeHCTBUTEIBHOC,
APCIMET 3a IBOWHBIM YMEHBILIEHHOE
¢okycoM
B. ninH3a paccenBalonas, 3)MHUMOE, YBEIUYEHHOE
1peaAMET Mexay HoKycom 4)MHUMOE, YMEHBIIIEHHOE

Y JIBOITHBIM (POKYCOM
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Pewume 3adavu.

9. ®MoKycHoe paccrosHue cobuparomeii uH3bl 40 cM. Ha kakom
PACCTOSIHMM OT JIMH3bI HAXOAUTCS Npe/IMET, eCJiM JIMH32 /1aeT ero MHM-
Moe n3o0paxenne Ha paccroannu 40 cm ot 1MH3BI? OTBET BLIPA3NTE B
CAHTHMETPAX,

10. Onpeneants MOCTPOEHHEM MOJIOKeHHEe (POKYCOB JMH3bI, €CJIH
3aJIaHbl IIABHAA ONTHYECKAA och MIN H X0 NpOU3BOJIBLHOIO JIy4a.

IIpuBecTtu monpobHoe
M N 00DbSICHEHUE ITOCTPOCHUA.

JIuH3a gaet aeiicTBUTE/IbHOE H300paKeHHE MPeIMeTA C yBeIHIeHue,
pasubiM 3. Kakum Oyzert yBemmueHne, €CJiM HA MECTO NEpBOii JIMH3bI NO-
CTaBHTb APYTYIO C ONITHYECKOH CHI0# BABOE 00.bIIEH?
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BAPUAHT 3

YACTD A

1. Yron MeXay nagaommM H OTPAXKEHHbIM Ty4aMH CBETA NPH YMEHb-
IIeHHMY yIia naaenns Ha 10°

1) yMeHbIIMTCSH Ha §°

2) yMeHbLIMTCS Ha 10°

3) ymenbmutcs Ha 20°

4) yenuuurcs Ha 20°

2. Connite HAXOOUTCS HAZI TOPU3OHTOM Ha BbicoTe 45 °. Onpenenmre
IJIMHY TeHH, KOTOPY10 OTOPachIBAET BEPTHKAILHO CTOSIHIMIA HIECT BbI-
coroii 1 m,

) 2
2

DimM
3)\5M

4H 212 m

3. ITokazaresm npeJioMIEHHS BOIbI, CTEKIA H 2IMA33 OTHOCHTEJILHO
Bo3ayxa pasubl: 1,33; 1,5; 2,42. B KakoM M3 3THX BellIECTB MPeAE/ThHbIA
YI0JI IOJTHOTO BHYTPEHHETO OTPAKEHHS HMEET MAKCUMATLHOE 3HAYeHHe?

1) BBozE

2) B cTEKIIE

3) Banmase

4) oOMMHAKOBBIH

4. OnTyeckas cwia auu3sl pasia 10 anrp. DTo 03Havaer, 9To...
1) 1nH3a cobupaloinas ¢ GOKYCHbIM paccTossHUEM 10 M

2) nMH3a cobuparoias ¢ GokycHbIM paccTogHueM 10 cMm

3) 1uH3a paccenBaloas ¢ POKYCHBIM paccTossHHeM 10 M

4) nuH3a paccerBalomlas ¢ GOKycHBIM paccTosiHueM 10 cMm
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5. CobOupaoinas THH3a MOXKET 1aBaTh

1) ToNbKO YBEJIHYECHHBIC M300paXkeHUs1 IPEIMETOB

2) TONILKO YMEHBIIEHHBIC U300paXKeHUs NPEIMETOB

3) yBEJIMUEHHbBIE, YMEHBIICHHBIC U PABHBIE U300paXEHUS 11PCI-
METOB

4) TONILKO YMEHBILUEHHbIE WIN PABHBIC U300pAXKECHUSI IIPEIMETOB

6. I'ne HaxoauTCs M300paxkeHHe cBeTAmielca TOYKH S (cM. pucy-
HOK), CO31aBaeMoe TOHKOI cobupaloimeii TMH30i?

S % WA 1) B TOUuKe A
2) BTouke b
2F F T F 2F 3) B Touke B
: ’ ¢ . ' 4) Ha OeCKOHEYHO OOJBIIOM
b *B PaCcCTOSIHUM OT JIMH3bI

7. Ucnonb3ya rpaduK 3aBHCHMOCTH MeXY paccTosinueM f ot coou-
paioineii IMH3bI 10 H300paKeHus npeIMeTa W paccTossHueM d OT JTUH3bI
10 NpeaMeTa, onpene/MTe ONTHYECKYH0 CUTY JIHH3bIL.

f, cM 1) 0,1 anmTp
2) 1 noTp

T 3) 10 nnTp

60 - 4) 20 nnTp

40 ]
201
0

Y

204060 d, cm
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YACTDb B

8. Yemanosume coomeemcemeus nosoxcenuii npedmema Ha enasHoil
ONMUYECKOIl OCU AUH3bI, VKA3AHHLIX 6 1e60M Cmoabue mabauupt ¢ no-
AYHACMbIMU U300PANCEHUAMU 8 NPABOM CMOAbYe.

Ilonoxenue npeamera XapakTepuCTHKH H300PasKeHHs
A. nTvuH3a codupaloLlas, 1) meficTBUTENBEHOE, TIPSIMOE
MpEAMET 32 IBOMHBIM (POKYCOM
b. nuH3a paccenBaomas, 2) IeACTBUTENBHOE,
MpeaMET 32 IBOMHBIM repeBepHYTOE
¢okycom
B. nuH3a cobuparomas, 3) MHUMOE, IIPSIMOE
NnpeaMeT MeXay PoKycoM 4) MHHMOC, MIEPEBEPHYTOC

Y IBOMHBIM (POKYCOM
Pewume 3adauu.

9. @okycHoe paccTosiHie coOMparomieii MH3bl pasuo 15 cm. Ha ka-
KOM PaCCTOSTHHH OT JIHH3bI HAXOMTCA NpeIMET, JeHCTBHTEIbHOE H30-
OpaxkeHune KOTOPOro NOJYYeHO Ha paccTosiHuu 20 cM ot JuH3b1? OTBET
BbIPA3UTE B CAHTHUMETPAX.

10. Onpenennre NOCTPOECHUEM, II€ HAXOAATCA ONTHIECKMI HeHTp O
TOHKOi JIuH3bI K ee PoKycnl, ecii MN — [iaBHAA ONTHYECKAS OCDh JIMH-
3bl, A — CBETAINAACA TOUKA, A, — ee H300paKeHne.

[IpuBecT monpobHoOe Ae

00BbsICHEHHE MTOCTPOSHUIA. M oA N

YACTDb C

11. Cobupamomas JMH3a NAeT HA SKPaHe H300paKeHHe CTEePKHS
¢ NATHKPATHBIM YBeJIHWYEHHEM. DKpan mnepeasuny.m Ha 30 cM BIOJb
DIABHOH ONITHYECKOI OCH M, NEepeBHHYB CTEPXKeHb HA HEKOTOpOe pac-
CTOSIHME, CHOBA MOJIYYHJIHN YeTKOe H300pakeHHe C TPEXKPATHHIM yBe-
JmienneM. Hajitu ¢poKycHoe paccTossHHe JTMH3BI.
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BAPHAHT 4

YACTDb A| Buibepume odun seprutii omaem

1. [Inockoe 3epkasio aeT u3o0paxkeHue npeaMeTa
1) yBenMueHHOE B 2 pa3a, I¢CTBUTEILHOE

2) yMEHbIIEHHOE B 2 pa3a, MHUMOE

3) B HaTYpaJIbHYIO BEJIMYHHY, IeHCTBUTEIbBHOE

4) B HaTypaJbHYIO BETUUHUHY, MHUMOE

2. MaJienbKas JaMI0YKa B HENMPO3PAYHOM KOHYCOOOPA3HOM abaxKy-
pe ocBemiaer cToJ. Jlamnouxa pacnosioKeHa B BepIIMHE KOHYCA HA Bbi-
core 1 M HAJI MOBEPXHOCTBIO CTOJIA; YTOJ NPH BEepHIAHE KOHYCAa PaBeH
60°. KakoB paauyc oCBEIIeHHOro KpyTa Ha cToJjie?

1 V3

)—mMm M 33 4)-—mM
)5 2)0,5 )3 m )

3. Jlast HaxoXKIeHHsi Mpee/IbHOTO YI/Ia MOJIHOr0 BHYTPEHHEro oTpa-
JKeHHs NMPH NAJCHHM JTy4Ya HA FPAHMILY Cpel CTEKJIO — BOJA HYXKHO MC-
noabL30BaTh GopMyay n

D) sina, =" 3) sina.,, —=

np ne nc
] . 1

2) sina,,=nn, 4) sina,, —

nL‘

4. OnTHyeckas cuaa mmu3bl pasaa —10 anrp. Dro o3Havaer, 9TO...

1) nuH3a coburpaloilast ¢ (GOKYCHBIM paccTosHUeM 10 M

2) nuH3a cobuparolias ¢ GoKyCHHM pacctossHieM 10 cm

3) nvH3a paccenBaiomias ¢ PoOKycHbIM paccTossHueM 10 M

4) nvuH3a paccerBalas ¢ POKYCHbIM paccTosiHUEM 10 cM

5. Ha ceTyaTke ria3a u3o0pakeHne npeaMeTOB MOJy4aeTcs
1) yBEIHYECHHBIM HPSIMBIM

2) yBeJIMUeHHBIM TepeBepHYThIM

3) yMeHBLUEHHbBIM MMPSIMbIM

4) yMEeHbIIEHHbIM ITEPEBEPHYTHIM
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6. OT TOYeYHOT0 HCTOYHHMKA S, HAXONMALIETOCs HA IIABHOI onTHYE-
CKOM OCH TOHKOH coOHpalomiei iMu3bl Ha paccrosaund 2F or Hee, pac-
npocTPaHAIOTCA ABa Jqy4a a u b, Kak noka3ano Ha pucyHke. Ilocae npe-
JIOMJICHMS JIMH30M ITH JIy4M NepeceKkyTcs B ToUKe

A
25 %
3)B : A

4r

BT
2F

y
oy |
—
ot

7. Ucnonb3ya rpaduK 3aBUCHMOCTH MEXKIY paccToAaHHeM f OT coOu-
palomiei JTHH3bI 10 H300pakeHUs NpeMeTa H paccTosgHHeM d OT JIUH3bI
JI0 mpeIMeTa, onpeaeHTe ONTHYECKYIO CHITY JHH3bI.

1) 0,3 antp f,cM
2) 3 antp

3) 6,7 antp T
49,2 nantp 60

40
20-

0 f +— >
204060 d,cm

8. Yemanosume coomeemcmeus noaosxncenuii npeomema na 2aaenoii
onmu4ecKol ocu AUH3bl, YKA3AHHBIX 6 Ae60M CMoAbue mabauyst ¢ no-
AYyHaeMbIMU U30Gpaxzcenuamu 6 npasom cmoabue.

Ilonoxenne npeamera  XapaxTepuCTHKHM H300paXKeHus
A. IMH3a pacceuBaoLLas, 1) AEUCTBUTENILHOC, TIPSIMOE
TpeaMeT MeXay (pOKycoM
Y IBOWHBIM (hOKYyCOM

b. mun3a cobupartoiasi, 2)IeCTBUTENBHOC,
TpeMeT MeXIY JTMH30U rnepeBepHyTOE

u PoKycoMm

B. n1uH3a paccenBalolas, 3) MHHMOE, TpsIMOE
NMpeaMeT 3a JBOHHBIM 4) MHUMOE, MTEpEeBEPHYTOE
(poxKycom
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Pewume 3a0auvu.

8. ®okycHoe paccrosnue paccenpaomeii JuH3bl 40 cM. Ha kakom
PACCTOSHHM OT JIMH3bl HAXOJUTCA M300paxKkeHHe NMpeAMeTa, eciiu caM
npeaMeT pacnoJioxen Ha paccroannu 40 cM ot iuH3b1? OTBET BbIpa3K-
TE B CAHTHMETpAX.

10. OnpenenuTs MOCTPOEHHEM MOJIOKeHHE (POKYCOB JIMH3bI, €CJIH
32JaHbl MIABHAA ONTHYECKAA 0Ch MN M X0 MPONA3BOJILHOIO Jy4a.
[MpuBecTu noapobHOE

00BSICHEHNE ITOCTPOCHM.
M N

YACTDb C

11. JIun3a, pokycHoe paccTosHue KOTOpoi 15 cM, JaeT HA IKpaHe
H300paxkeHHe MpeaMeTa ¢ MATHKPATHBIM yBeJHdeHHeM. DKpaH mepe-
JBHHYJIH B10J1b INIABHOH ONTHYECKOH OCH. 3aTeM NepeIBUHY/IH NpeaMeT
H NONYYWIH YeTKOe H300paxkeHHe ¢ TPexXKpaTHbIM yBequuenmem. Ha
KaKoe paccTosHHe NepeIBUHYIH npeameT?
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BJIEMEHTBI CIIELIMAJILHOM TEOPHUA
OTHOCUTEJIBbHOCTH Y KBAHTOBOM ®U3UKH

BAPUAHT 1

YACTDb A| Bwsibepume odun geprotii omeem

1. CkopocTb CBeTa BO BceX HHEPHHAIBHLIX CHCTEMAX OTCYETA

1) 3aBUCHUT TOJILKO OT CKOPOCTH IBMXEHWSI NICTOUHUKA CBETA

2) 3aBHCUT TOJIbKO OT CKOPOCTH ABIKEHHS MPMEMHUKA CBETa

3) 3aBUCHT OT CKOPOCTe i IBUKEHHSI HICTOYHHKA W IMPHEMHMKA CBeTa

4) He 3aBUCUT OT CKOPOCTEI IBMXKECHUS HCTOYHUKA H MPUEMHUKA
CBeTa

2. [iBe paKkeTbl ABMXKYTCS 110 OHOMH NpAMOil HABCTPEYy APYT APYTY CO
CKOPOCTSIMU, PaBHBIMH 1O Moaymo 0,6 ¢ (¢ — ckopocts cBeta) M 0,4 c.
Yemy paBHa CKOPOCTb COMMIKEHHA PaKeT B CHCTeEMe OTCYETAa, CBA3AH-
HOl ¢ oAHOM U3 HUX?

1)0

2) 0,81c

e

4)1,2¢

3. Kakue yTBep)KAeHHSA NPABWIbHbIE?

A. ®oTOH CYIIECTBYET TOJLKO B IBHIKEHHH.,

B. @oToH ABIAETCA KBAHTOM 3/IEKTPOMATHUTHOIO MOJS.
B. Macca cdorona Bceraa paBHa HyJIO.

1) Toneko A

2)Aub

3)buB

4)A,buB
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4. B kakoM H3 nepeuyMcJIeHHBIX HIDKe H3JIydeHuid 3Heprus (poToHoB
HMeeT HauMeHbIliee 3HAYeHHE?

1) undppakpacHoe

2) BUAMMoe

3) ynsrpaduoneToroe

4) peHTreHOBCKOe

5. ®oroaddekT — ITO ABJIEHHE B3aHMOIECHCTBHSA CBETa C Bellie-
CTBOM, NIPH KOTOPOM NPOHCXOHT

1) BbIpbIBaHUE ATOMOB

2) BBIpbIBAaHUE JICKTPOHOB

3) noryiolieHUe AaTOMOB

4) rornouIeHUE MEKTPOHOB

6. VINTEeHCHBHOCTb CBETA, MAJAIOUIEro Ha (pOTOKATO/, YMEHbIIM-
Jacsk. Ilpu 3TomM
1) n3amMeHMNIach MAaKCUMaJIbHasi CKOPOCTH BhIPBIBAEMBIX 2JIEKTPO-

HOB
2) U3MCHWJIACh MAaKCUMaJIbHASA SHeprusi GoTo31eKTPOHOB
3) U3MEHUJIOCH YHCJIO BBIPBIBAEMbIX (DOTOSJIEKTPOHOB
4) N3MEHWJICS MaKCUMATbHBIN UMITYJIbC HPOTOIEKTPOHOB

7. Ilpn doroaddexre KMHETHYECKAA IHEPTHA BbLLIETAIOIIMX JJI€K-
TPOHOB pasHa padore Bbixoaa. [Ipn 3Tom YacTora nasalomero U3Jayue-
HHA V CBA3aHA C YACTOTON KPACHON IPAHHMILBI V,  COOTHOLICHHEM

Dv=v, 3)v:2va

1
2) Ve Hv=4v
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YACTH B

8. Hcnoav3ys ycaosue 3ad0auu, ycmanogume COOM8emcmeus 8eAUuduH
u3 neso20 cmoabya mabauysl ¢ UX USMEHEHUIMU 6 NPasom cmoabye.

B onbitax mo gotoaddekTy yMEHBITWIN JIMHY BOJIHBI Maaaio-
mero ceeta. Ilpu atom

Benmauna HN3menenune
A. mocrosiHHas [1naHka 1) yBenuuuTcs
b. yacroTa kpacHoii 2) YMEHBIIUTCS
rpaHuLbl HoToahdeKTa
B. MHTEHCHBHOCTb 3) He U3MEeHUTCS

MajaroLIero cBeTa
I. cKOpPOCTb BbipbIBa€MBbIX
3JIEKTPOHOB

Pewume 3a0auu.

9. OnpeneauTs AJIMHY BOJHBI CBETA, SHEPTHA KBAHTA KOTOPOrO PaB-
Ha 3,610~V JIx.

10. Pabora BbIX0aa 31€eKTPOHOB H3 HMHKA paBHa 43B. Kakosa ku-
HeTHYECKAas JHeprusi GOTOo3/IEKTPOHOB PN OCBENieHHHA IIMHKOBOH Mia-
CTHHBI H3JTyYeHHeM C A THHOi BoHbI 200 nm?

YACTD C

11, Pewsume 3adauy.

Kpacnasn rpanmuna ¢oroaddexkra s BewecTBa (oToKaToaa
450 um. Ilpu o0yueHHH KaTola CBETOM C J/IHHOH BoJHbI A GOTOTOK
NPEeKpPaIIaAeTCA NpPH HANPSIKEHHA Mexay aHodom n Katoaom 1,4 B.
OnpeneauTs JIHHY BOJIHbI MAJAIOMEr0 H3TyYeHH A .
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BAPUAHT 2

YACTDb A| Beibepume odun eepHotii omaeem

1. Kaxkne M3 npUBEJAEHHbIX HIXKE YTBEPXKICHHI ABJIAIOTCA NOCTYJIA-
Tamun CTO?

A. CKOpOCTb CBETA B BAKYYMC OJIMHAKOBA BO BCeX HHEPUUABHBIX
CHCTEMaX OTCYETA.

b. CkopocThb cBeTa B BaKyyMe SIBJIsIETCS MaKCHMAaJIbHO BO3MOX-
HOMH CKOPOCTbIO YACTHLI.

B. Bce uHepLiMaibHBIE CUCTEMBI OTCUETA PABHOIIPABHbI JIJISI OITM -
CaHUS JII0ObIX DU3UYCCKUX ABJICHUA.

1)Aub

2)AuB

3)buB

4)A,buB

2. JIBa KOCMHYECKHX KOpa0.ig cTapTyIoT ¢ 3eM/I B IPOTUBONOJIOXK-
HbIX Hanpasienuax. Kaxnpiii nmeet ckopocts 0,5 ¢ (¢ — ckopocTb cBe-
Ta) OTHOCHTEIbHO Jemiin. YeMy paBHA CKOPOCTb OIHOTO KOCMHYECKOI0
Kopa0/is1 0THOCHTEJILHO Jpyroro?

1)0

2)c

3)0,25¢

4)0,8¢c

3. Kaxkue yTBepxaeHHs NpaBujbHbie?

A. ®OoTOH CYLLIECTBYET TOJNIBKO B MOKOC.

b. ®oToH 06./1a1a€T OTPULIATEIbHBIM 3JIEKTPUUCCKUM 3apsiAOM.
B. Ckopoctb ¢poTOHa Bceraa paBHa CKOPOCTH CBETA.

1) Tonbko A

2)Aub

3) Tonbko B

4)buB
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4. B KkakoM H3 nepevHCJIeHHbIX HIKe H3JTyUYeHHi HMIYJIbC (DOTOHOB
HMeeT HanMeHblllee 3HaYeHne?

1) undppakpacHoe

2) BUAMMOE

3) ynerpaduoneToBoe

4) pEHTT€HOBCKOC

5. AAsnenne porosdhpdexra

1) orkpsin CtoneToB, ucciienoBan DMHIITE MH
2) orkpslt lepu, uccaenosan CToJIeTOB

3) orkpsu1 CrosieToB, uccienoBan Iepin

4) oTKpbU1 DHHIITEHH, ucciiegoBan CToaeToB

6. Kunernueckasi 3Heprus 3/1eKTPOHOB, BbIOHBAEMBIX W3 METAJLIOB
npu porodddexre, 3aBUCHT OT

1) yacTOTHI MajarOIUETO CBETA

2) MHTEHCUBHOCTH MaAaloLIEro CBeTa

3) ru1o1aay OCBELIaEMOi ITOBEPXHOCTH

4) Macchbl 3JIEKTpOHA

7. Ilpu dorosddekTe KHHeTHYECKAS FHEPTUSA BhLIETAIIIMX 3JIeK-
TPOHOB B 2 pa3a OoJbine padorsi Boixoaa. IIpn oToM yacrora mana-
IOIIET0 H3TYYeHHs V CBA3AHA C YACTOTO!H KPACHOH IPAHHUBI V, COOT-
HOIIEHHEM

1) v= 2va
2) v=3v
) v= 4va
4) v= Veo
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YACTbH B

8. Hcnonv3ysa ycnosue 3a0avu, ycmanosume cOOmeenmcmeaus 6eaudur
U3 18020 cmoabua mabauyst ¢ ux UsMeHeHUIMY 8 HPpagom cmoabue.

B omnpitax nmo ¢goToapdekTy YMEHbIIWIN YaCTOTY MaNaloliero
ceeta. [1pu sTOM

Beanuuna H3menenne
A. yactoTa KpacHOH 1) yBesnimuuTcs
rpaHuilbl ¢poroaddekra
b. uHTEHCMBHOCTD 2) yMEHBIIUTCSA
[ajaroLLero CBeTa
B. ckopocTh BBIpBIBAEMBIX 3) He U3MEHUTCS
3JIEKTPOHOB

I. pabora BLIXOnA
3JIEKTPOHOB U3 METAJLIA

Pewume 3adauu.
9. Onpeaenurhb 3Hepruio poToHa ¢ AmHo# BOHbI 300 HM.
10. KuneTnyeckass 3Heprusi 3JIeKTPOHA, BLUICTAIOMIETO W3 1E€3us,

paBHa 2 3B. Uemy paBHa J/IMHA BOJIHLI CBETA, BbI3bIBaIONIEro ¢oro-
3¢ dexT, ecm padora Bbixoaa pasia 1,8 aB?

YACTD C

11. Pewume 3a0auy.

Ilpn obnywennu Karoma ceeroM ¢ wacrotoii 1,0-10" Ty ¢oroTox
NpeKpaIaeTcs npH NPUIOKEHHH MEXKIY AHOIOM H KaTO/I0M HANpSIKe-

nus 1,4 B. Uemy paBHa yacTtoTHas KpacHas rpanuna ¢oroaddekra
I BemiecTsa poTokarona?
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BAPHUAHT 3

YACTDb A| Buibepume 00un epHuiii omaem

1. Kakne 13 npHBeIeHHBIX HIDKE YTBEPKICHUH ABIAIOTCSA NOCTYJIa-
Tamu CTO?

A. Bce vHepuHaibHBIE CHCTEMBI OTCYETA PABHONPABHBI /)i ONMCA-
HHs Mo0bIX PU3MIECKHX ABJICHHI.

b. CkopocTb cBeTa B BAKyyMe He 3aBUCHT OT CKOPOCTH NCTOYHHKA
M MPUEMHMKA CBETA.

B. Dneprus nokos /io00ro Tejia paBHa NPOK3BEACHHIO €r0 MACChl HA
KBaJIpaT CKOPOCTH CBETA B BaKyyMe.

1)Aub

2)AuB

3)buB

4HA, buB

2. Ilepsblii KocMHYeCKHIT KOpa0dJib CTAPTYET C MIOBEPXHOCTH ¢ 3eMIIH
¢o ckopocThio 0,7 ¢ (¢ — ckopocThb cBeTa). BTopoii kocMuuecK il Kopadian
CTapTyeT C NepBoro Kopadiis B TOM XKe HaNnpasJieHHH ¢o cKopocTbio 0,8 c.
Yemy paBna CKOPOCTb BTOPOro Kopatisi OTHOCHTEIbHO 3emim?

1) 1,54c¢

2)0,96¢

3)0,2¢

4)0

3. Kakue yTBepxieHus npaBubHbie?

A. ®0TOH CYmEeCTBYET TOIbKO B IBYIKEHHH.

b. ®OTOH ABJIAETCA KBAHTOM /JIEKTPOMATHUTHOTO NOJIA.
B. Cxopocts ¢oTOHA BCerna paBHA CKOPOCTH CBeTA.

1) Tonbko A

2)Aub

3)buB

4)A,buB
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4. B KakoM K3 mepeyncJieHHbIX HIDKe H3JIydeHHil SHeprusa ¢oToHOB
HMeeT Haubosbmee 3HaYeHne?

1) nndpaxkpacHoe

2) BUuAMMOC

3) ynsrpadmoneToBoe

4) peHTreHOBCKOE

5. ®oto3ddekT — 3TO sIBIEHHE B3AUMOACHCTBHSA CBETA C Bele-
CTBOM, Iip# KOTOPOM NPOUCXOAUT

1) BbipbiBaHUE HEATPOHOB

2) BbIpbIBAHUE TIPOTOHOB

3) BbIpbIBAHUEC ATOMOB

4) BoIpbIBAaHUE 3JICKTPOHOB

6. Ilpu dotoaddekTe padoTa BLIX0AA JIEKTPOHOB H3 METAJLIA 3a-
BHCHT OT

1) yacTOTHI 1AAAIOILETO CBETA

2) MHTEHCHUBHOCTH ITaJaIOLIEro cBeTa

3) XMMMYECKO# TMTPUPOIbI METAUIOB

4) KUHETUYECKO)i SHEPIrMU BHIPHIBAEMBIX 3JIEKTPOHOB

7. Ilpu oroaddekre KNHETHYECKAA FIHEPTUA BbHLIETAIOINX 3/€K-
TPOHOB PaBHA NOJ0BHHE PadoThl BbIxoaa. IIpu 3TOM yacToTa Nagao-
LIEro U3JTyYeHHsi V CBA3AHA C YACTOTON KPACHOi IPAHHIbI V| COOTHO-
mieHneM

1

1)v=7vkp

v Ziv
2%

3) v=2vKp

4) v=

Kp
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8. Hcnoas3ys ycrosue 3adauu, ycmaHosume coomeemcmausi eauuun
U3 1€6020 cmMoadUa mabauybl ¢ UX UMEHEHUAMU 68 NPABOM cmoabue.

B ombiTax no ¢otosdpdeKTy YBEANUMIU JUTHHY BOJHBI NajaloLie-
ro ceeta. [1pu sTom

Beawgnna U3menenne
A. VHTEHCUBHOCTbL MAJAaIOLIEro CBeTa 1) yBenuuuTcy
b. ckopoCTb BHIPHIBAEMbBIX JICKTPOHOB 2) yMCHBUIUTCS
B. paboTa BBIXOAA JJICKTPOHOB 3) HC UIBMEHMTCH

N3 MeTaJllia
I yucno BbIPbIBACMBIX JICKTPOHOB
B CAMHULY BDECMCHH

Pewume 3a0auu.

9. Onpeneaure 3Hepruio GoToHa ¢ A1uHOI BOIHbL 440 BM (duoe-
TOBBIi CBET).

10. I1lnacTHHKa HHKeNsA OCBelleHa YIbTPadHoNeTOBBIMH JIYYAMH €
JIHHOM BOJHBI 21077 M. OmpenesinTe KMHETHYECKYIO 3Hepruio ¢oTo-
3JIeKTPOHOB, €CJIH paboTa BbIX0a 3JIEKTPOHOB U3 HHKeJs paBHa 5 3B.

11. Pewuume 3adauy.

®otokaroa 00ay4al0T cBeTOM ¢ AauHOii Bo.mbl 300 um. Kpachas
rpannna dorodddexra 1 Bemectsa porokarona 450 um. Kakoe Ha-
NpsiKeHne HYXKHO CO3/1aTh MEXK/1Y AHOI0OM H KaT0A0M, YT00b! (hoTOTOK
npekpaTuics?
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BAPHUAHT 4

YACTb A| Beibepume ooun gephbiii omgem

1. B ocHoBY cnienuaibHO¥ TEOPHH OTHOCHTE/JIBHOCTH ObL] H0JIOXKEH

1) 3KCnepUMMEHT, JOKa3bIBAIOLINI HE3aBUCHMOCTE CKOPOCTH CBE-
Ta OT CKOPOCTH JBUXKEHUSI HCTOYHUKA U MPUEMHHUKA CUTHAJIA

2) 3KCNEepUMEHT IO U3MEPEHHIO CKOPOCTH CBETA B BOJE

3) npcacTaBaeHUS O TOM, UTO CBET SIBJsIETCS KOJlebaHueM HEBH-
JuMoro 3¢gupa

4) runoTe3a 0 B3aMMOCBSI3M MacChl U SHEPTUH

2. /IBe paxkeTbl ABMKYTCS MO OJHOH MpAMOil HABCTpEYy APYT APYTY
€O CKOpPOCTSMH, paBHbIMH 110 Moaymio 0,6 ¢ (c — ckopocTb ceeTa). Yemy
PABHA CKOPOCTh COMMIKeHus Kopabieil B cucTeMe OTCYeTa, CBA3AHHONM
¢ OJHHM H3 Hux?

1)0 3)c

2)0,88¢ 4 1,2¢

3. Kakue yTBepXKIeHus npaBuibHbie?

A. Ckopoctb )0TOHA BCerna paBHa CKOPOCTH CBETA.

b. Macca doroHna Bceraa pasHa HyJio.

B. ®oToH sBASETCS KBAHTOM TIPaBUTANHMOHHOrO B3aMMoeii-
CTBHA.

1) Tonpko A

2)Aub

3buB

4)A,buB

4. ®oto3(deKT — ITO AB/IeHHE BbIPHIBAHUS IJIEKTPOHOB U3 METAJI-
J1a oJ1, NeiCTBHEM

1) Teruia

2) 37ICKTPUUECKOrO TOKa

3) NOCTOSIHHOTO MarHUTa

4) cBeTa
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5. IIpn ¢goTo3ddeKxTe UHCII0 ITEKTPOHOB, BHIOMBAEMBIX CBETOM H3
METAJLIA 32 eJMHHILY BpeMEHH, 3aBHCHT OT

1) yacTOTHI IANAIOIIETO CBETA

2) MHTEHCUBHOCTH NaJaloLLIEro CBETa

3) pa®oTbl BbIXOJa 371€KTPOHOB M3 MeTaJUTa

4) Macchbl IEKTPOHOB

6. B KakoM H3 nepeYHCcIeHHbIX HIXKE H3Ty4eHH HMITY.Ibe (DOTOHOB
HMeeT HaHOo IbIIee 3HAYCHHE?

1) uHppakpacHoe

2) BUAMMOE

3) ynsrpadHoieToBOC

4) peHTreHOBCKOe

7. Ilpn doToaddexre KHHETHYECKAS 3HEPIUsA BbLIETAIONIMX JJI€K-
TPOHOB B 3 pa3a Oouibllie padoTel Bbixoaa. IIpu 3ToM yacToTa nanxa-
I0IIEr0 U3JIYYEHHS V CBA3AHA C YACTOTOI KPACHOH rPaHMIbI V,, C0OT-
HOIIEHHEM

1

l)v:?va

2)v= 2va
JHv= 3va
4)v= 4va
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YACTL B

8. Hcnonw3sys ycaosue 3a0avu, ycmanosunie coomeencmeus 6e1U4UH
U3 n1e6020 cMonbya mabauybt ¢ UX UIMEHEeHUAMU 6 NPAgom cmonbye.

B omnbiTax 110 poTo3ddeKTY YBEIUUWIN YACTOTY NAJAIOLIETO CBE-
1a. IIpu sTOM

Beanunna N3MeHenune
A. CKOPOCTDb BHIPBIBAEMBIX 1) yBenMumuTCs
3JIEKTPOHOB
b. paboTa BbIXOAA JIEKTPOHOB 2) YMEHDLIUTCS
U3 MeTasuia
B. 4KcCli0 BbIpBIBAEMBIX 3JIEKTPOHOB 3) He UBMEHUTCS

B CAMHHULY BPCMCHHN
I. HHTCHCUBHOCTDb HAJAalOLLEro CBETa

Pewume 3adauu.

9. Onpenenntb 3Heprui0 (JOTOHOB, COOTBETCTBYIONMX HauboJee
KOPOTKHM BOJIHAM BHAHMOI YacTh cmexTpa (380 um).

10. Onpenenure KHHETHYECKYI0 SHEPrui0 3JI€KTPOHOB, BhIpbiBae-
MbIX C MIOBEPXHOCTH BoJib(ppama cBeTom ¢ AIHHO# BoJHbl 200 HM. Pa-
0oTa BbIx0aa BoJb(pama 4,5 3B.

11. Pewuume 3adauy.

KakoBa MakCHMAJIbHASA CKOPOCTD 3JIEKTPOHOB, BIOMBAEMBIX H3 Me-
TAJIMYECKO# NJIACTHHBI CBETOM C JAJIHHO# BosiHbI 3:10~ "M, ecam Kpac-
Haa rpannua poroaddexra 540 HmM?
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ATOM U ATOMHOE S11PO

BAPUAHT 1

YACTDb A| Buibepume odun ephoiit omeem

1. OnHKMM ¥3 DIABHBIX JOCTOMHCTB ILIAHETAPHON MOJeJd aToma,
chopmyaupoBannoii D. Pesepdopaom, 0bL10 TO, 4TO OHA

1) 0OBsicHSIA CTICKTPAIbHBIC 3aKOHOMEPHOCTH

2) uMefa YeTKOe IKCIEPUMEHTaIbHOE 0O0CHOBAHHUE

3) 0ObsicHAIa MPUYUHBI PalMOAKTHBHOrO pacriana

4) 0ODbsICHSUIAa 3aKOHOMEPHOCTH 1I€PUOIHYECKOM CUCTEMBI 3jie-
MEHTOB

2. Kakne M3 mpHBeIeHHbIX HHKE YTBEPXKICHHI COOTBETCTBYIOT
KBAHTORKIM NOCTYAATaM bopa?

A. B aToMe 2J€KTpOHBI JBUXYTCS 110 KPYTOBLIM OpPOUTAM U U3-
JIy4aroT MPUA 3TOM JIEKTPOMArHUTHBIE BOJIHBL.

b. ATOM MOXET HaXOOUTBLCS TOJILKO B OAHOM K3 CTAaLIMOHAPHbBIX
COCTOSIHMIA, IPY 3TOM aTOM He U3JTyUaeT IHEPTHUIO.

B. Ilpy nepexoae u3 OIHOINO CTALIMOHAPHOINO COCTOSIHUSI B JIPYroe
aTOM MITYYaET WM MOIMIOIIACT KBAHT DJCKTPOMAaTHUTHOIO U3TYYEHHS.

1) Tonbko A

2)Aub

3)AuB

4)buB

3. Ha pucynke npeacrapieHa qMarpaMma SHepreTHYeCKHX YpPoBHeii
atomMa. Usnyuenne ¢oroHa HamOosbilel JIHHBI BOJHBI MPOHCXOIUT

npu nepexoje E
E A
1) 1 ES
2) 2 £ y y
3) 4 Ez v
4 6 ]
E, 7 345 6
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4. Slapo aroma aprona ‘}gA I COnepKUT

1) 18 mporoHoB 1 40 HEUTPOHOB

2) 18 mpoToHOB U 22 HEUTpOHA

3) 40 ripoTOHORB ¥ 22 HEHATpOHA

4) 40 nporoHoB U 18 HeliTpoHOB

5. PanuoakTuBHBIA H30TON ypana % U nociie OAHOro Ol-pacnaja u
ABYX B-pacnaxos npeBpaiaeTcs B M30TOMN

1) npotakTuHua %5, Pa
2) Topus 3 Th

3) ypana ;U

4) panust 2 Ra

6. PaguoakTuBHbIi H30TON MMeeT nepuoa noaypacnaaa 10 munyr.
Cxkoubko saep u3 1000 aaep 310ro ¥30ToNa UCHbITHIBAET PATHOAKTHB-
Hblii pacnaz 3a 20 muHyT?

1) 250

2) 500

3) 750

4) 1000

7. PeryMpoBaHue CKOPOCTH JeJIeHHS sIep TSHKeJbIX AaTOMOB B s1ep-
HBIX PeaKTOpax 3JEKTPOCTAHIMIA OCYHIECTBAAETCS

1) 3a cyeT MOMIOLICHUsI HEUTPOHOB NIPU ONMYCKAHUKM CTCPXKHCH ¢
HOIJIOTUTEIEM

2) 3a cueT yBeJMYEHMS TCILJIOOTBOAA MPU YBEJIUMEHUM CKOPOCTHU
TETUIOHOCUTENS

3) 3a cueT yBeJIMUEHM S OTIYCKA 3/ICKTPOIHEPIUHU MOTPEOUTENSIM

4) 3a cYET YMeHbUICHUSI MAaCChl SIAEPHOrO TOIJIMBAa B aKTHMBHOM
30HE
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8. Yemanosume coomeemcemeuist si0epibix peaxyuii u3 ne602o cmono-
ua mabauysl ¢ HedocMarWUMU 0003HAMEHUAMU 8 NPABoM cmonbye.

Peaxiius O0pa3oBaBmascs 4acTHIA
A #K+iHe— % Ca+? 1) mpoToH
b.5:Mn+ H- 3Fe+? 2) HEHTPOH
B.2H+y— ln+? 3) oi-yacTua

I jLi+|H—>3He +?

Pewume 3adauu.

9. DNEeKTPOH MEPeXOAUT CO CTALMOHAPHOI OPOMTBI C 3IHepruei
—8,2 3B Ha opOuTy c 3Heprueli —4,7 3B. OnpeneauTs ATHHY BOJHBI
AOIIOINAEMOTO TIPH 3TOM (poToHA.

10. BoramciuTh 3Hepre THIECKMii BbIX0/1 51€PHOI peaKiuu

67 141wy d
;Li+;H—, He+;He. Orser npeacrasuts 8 M3B ¢ ounocTBIO 10 HE-
JIbIX.
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11. Pewume 3a0auy.

IIpenapar akTuBHOCTBIO 1,710 yacTHn B CEKyHIy NOMELIEH B M€ THbIH
KoHTeiinep Maccoii 0,5 Kr. 3a Kakoe BpeMs TeMIepaTypa KOHTeliHepa no-
BbimaeTesa Ha 1 K, ecym u3BeCTHO, YTO IAHHOE PAJITHOAKTHBHOE BEIIECTRBO
HCHYCKAeT O-4acTHIbl S3Heprueii 5,3 M>B? Cunrath, 4o 3HEprus Bcex -
YACTHIL [IOJHOCTBIO MEPEXOINUT BO BHYTPEHHIOI JHEpryio. TernoeMkocTbio
npenapara v Ter1000MeHoM ¢ OKpYKalolLieil cpeoii npenedpeyn.
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BAPUAHT 2

ACTDb A| Beibepume odun sepHbiii omaeem

1. Moaem atroma Pesepdopaa onmuchbIBAET ATOM KaK

1) onHOpONHOE INMEKTPUUECKH HENTPAILHOE TEJI0 OYEHb MAJIOTO
pa3Mepa

2) 1Iap K3 NPOTOHOB, OKPYXXEHHEIN CJIOEM 2JIEKTPOHOB

3) CILIOMHOK OOHOPOIHBIN MONOXUTEJILHO 3apSKEHHBIN Wap ¢
BKPAIUIEHHUSIMU 3JIEKTPOHOB

4) TOJIOXKHWTENBHO 3apsKCHHOE Malloe sIpOo, BOKPYT KOTOPOTO
JBIXYTCS DJIEKTPOHBI

2, BoibepuTe BepHOE yTBepXKIEHUE.

1) aNeKTPOHBI B aTOME JBUXKYTCS IO ONpeleJIeHHbIM OpbuTam,
MIPY 3TOM HE U3JTY4alOT IHEPTHIO.

2) 3NEKTPOHBL B ATOME [TOKOSITCS] HA ONpeeIeHHbIX OpOUTaX, IPU
3TOM HE U3JTyYaloT IHEPIHIO.

3) 37IeKTPOHBI B aTOME ABMXKYTCS IO OIMpPENEIEHHbIM OpOUTaM,
TIPY 3TOM M3JIY4alOT JHEPTHIO.

4) 371eKTPOHBI B aTOMeE MOKOATCS Ha ONpeAeTeHHbIX OpOUTaX, IPU
3TOM M3JTYYaIOT SHEPTHIO.

3. Ha pucynke npencrasiieHa 1HArpaMMa SHepreTHYECKMX YPOBHeEi
aroma. Iloriomenne poToHa HAMMEHbINEH A/ THHBI BOJIHBI TIPOMCXOIAMT
npu nepexone

11 E

E,
2)2 E, P N
3)4 E3
4)6 L, ¢
E, v | v
1 2 34 5 6
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4. Slapo aToMa UHPKOHNS o Zr COnepKuT

1) 40 npoTtoHOB 1 93 HeitTpoHa
2) 40 npoToHOB U 53 a5eKTpOHA
3) 40 npoTOHOB U 53 HEHTpPOHA
4) 53 npotoHa U 40 HEUTPOHOB

5. Sapo usotona ypana 33U nociie HeCKOIbKMX PaJHOAKTHBHBIX
pacnazioB npeBpaTiiIoch B apo usorona 233U . Kakue 310 GbLau pac-
najpi?

1) onuH o 1 ABa P pacnaaa

2) onvH o v onuH B pacnan

3) nBa o v ABa [} pacnana

4) TaKkoe rpeBpauieH1e HEBO3MOXKHO

6. Ilepuon nonypacnaga HEKOTOPOro paIHOAKTHBHOTO M30TONA CO-
crasaser 17 ¢. 1o o3nayaer, 4To

1) 3a 17 c aTOMHBII1 HOMEP KaxX10ro sizipa YMEHBIINTCS BIBOE

2) onHO sIApO pacragaeTcs Kaxasie 17 ¢

3) 0K0J10 MOJIOBHMHBI U3HAYAJbHO MMEBLIUXCS SIAEP pacnagacTcs
3alic

4) Bce U3HaYaJIbHO UMEBLIMECS S/Ipa pacranyTcs uepes 34 ¢

7. B ypau-rpaduroBoM peakTope npuMensieTcs npadmroBbiii 0J10K Kak:

1) TEMJOHOCHUTEb, MPU TOMONIM KOTOPOrO TCIUIOTA OTBOAUTCS
HApyxXy (B TEMIOCOOMEHHHMK)

2) NOTJIOTUTEIb, 3aXBATbIBAIOILIMA HEHTPOHBI OC3 ACTICHUSA U CITY-
XKalui 119 peryJIMpoBaHUs LUETTHOW SAEPHON PEaKIUU

3) oTpaxaTenb, MPEMSATCTBYIOIMI BbUIETY HEUTPOHOB M3 aKTUB-
HOM 30HBI

4) 3aMeINTENb, B KOTOPOM ObICTpPbIC HEATPOHDI 3aMeILJITIOTCS 10
TEIJIOBbIX CKOPOCTE M
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YACTH B

8. Yemanosume coomeemcmeus sdeprbix peaxkuuii uz nego2o cmono-
ua mabauybl ¢ HEOOCMAOUUMY OO03HAUEHUAMU 6 RPABOM cmoAble.

Peakiius Ob6pazopaBpmascs 9acTHIA
A. JBe+ ‘He— 2C+? ) o
.2 5 P ? -4acTHLa
B 10 B 1 7 L- 9 o) o
. §B+ ¢gn— L1+ )JHEHTpPOH
B. 21H+y—> 8n+? 3) npoToH

I N+ n>"tC+?

Pewume 3adauu.

9. DJEKTPOH NEpPeXoJuT CO CTAHMOHAPHOA OpOMTLI C IHEprueii
—3,43B na opoury c sneprueit —1,753B. Onpeaenurs 4acToTy Nor10-
MAaeMoro npu 3ToM (pOTOHA.

10. BorMC/IHTB SHepreTHYeCKHii BbIXO/I AEPHOM PEaAKLIHH

1Li+ $He — 'IB+n. Otser npeacrasuts B MaB ¢ TouHOCTBIO 10 He-
JBIX.
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YACTDH C
11. Pewume 3a0auy.

IIpenapar akruBHocTbI0 1,7-10'2 yacTHI B CEKYHIAY MOMEINEH B
KaJIOpUMeTp, 3anojHenHblii Boaoi npu temneparype 273 K. Ckonbko
BPEMEHH NOTPeOYETCSt, YT00DI 10BECTH 10 Kunexwud 10 r Boabl, ecyid u3-
BECTHO, UTO JAHHOE PAAMOAKTHBHOE BEMECTBO HCIMYCKACT O-4ACTHILI
sHeprueii 5,3 MaB? Cuutarnb, 4TO 3HEprusi Bcex o(-4aCTHIL OJIHOCTDLIO
nepexoauT BO BHYTPEHHIO 3Heprni0. TemnnoeMKOCTBIO Ipenapara, Ka-
JIOPUMETPA U TeII00OMEHOM C OKpYKaloleil cpeioii npeHedpeyb.
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BAPUAHT 3

YACTDb A| Beibepume 00un eepHbiii omeem

1. IlnanerapHas MoJie/ib aTOMa 000CHOBAHA ONBITAMH 1O
1) paCTBOPEHMIO U ILIABICHUIO TBEPABIX TEN

2) MOHU3ALMHU ra3a

3) XUMHUYECKOMY TOJIyYEHHIO HOBBIX BEILLIECTB

4) paccesiHUIO O.-4aCTHII

2. Kakoe M3 mpuBeIeHHbIX HIDKE YTBEPKICHUH MPABHIbHO ONMCHIBAET
CNOCOOHOCTb ATOMOB K M3JIY4E€HHIO H NOIIOMIEHHIO SHEPTHH TIPH Nepexoe
MEXIy ABYMS Pa3JIMYHBIMH CTAUMOHAPHBIMH COCTOSTHUAMM? ATOM MOXKeT

1) M3Iy4aTh ¥ NOTJIOIATH (OTOHBI OO0 IHEPTUH

2) U3JIy4aTh U MoriaowaTbh POTOHBI JIMilb C HCKOTOPbIMM 3Ha4e-
HUSIMM SHEPTUU

3) nornoinaTth (POTOHHI JIIOOOH IHEPIUU, a U3JIY4aTh JUIIb C HE-
KOTOPHIMY 3HAYEHUSIMH SHEPTUH

4) uany4atb GOTOHHI JIOOOH SHEPIUHU, a NOTJOWATh JULIbL ¢ HE-
KOTOPBIMM 3HAYEHHSIMH SHEPIUU

3. Ha pucyHke npeacraBjieHa AuarpaMma HepreTHYecKnX YpoBHeH
atoma. Mznayyenne (poToHa HAMMEHBIIEH JIMHbI BOJIHBI NMPOHCXOJAHT
NPH nepexosie

D1 e
2)2 E, 7Y
3) 4 E,
4)6 b |y
E, h 4 h 4
12 34 5 6
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4. SIapo atoma neona ) Ne conepxur

1) 7 npotoHOB M 1(} HEUTPOHOB
2) 17 npotoHOB U 10 371eKTPOHOB
3) 10 npoTOHOB U 7 HEUTPOHOB
4) 10 npoToHOB ¥ 17 HEATPOHOB

5. Sinpo n3oTona Topus %, Th ucnbiTas ABa 3NeKTPOHHBIX B-pacnaja
M OJIMH Ol-pacnaji, NPeBpaniaeTcs B 3JIEeMEHT

) %WPu  3)%%Rn
2)%Th  4)%Rn

6. Kakas 1oasi paJMOaKTHBHBIX S/IEp ATOMOB pacnajaercs vyepes
MHTEPBAJI BPEMEHH, PABHBIH JIBYM [IEPHO/IaM MoJTypacnasa?

1)25%

2) 50 %

3)75 %

4) 100 %

7. B ypaH-rpauTOBOM peaKkTope KaaMHeBbie CTEpP:KHH NpUMeHsAeT-
¢4 KaK:

1) TEMJIOHOCHUTEJb, IIPU TIOMOIIM KOTOPOTO TEIJIOTA OTBOAUTCS
HApyXy (B TEIUIOOOMEHHHK)

2) MOTJIOTUTENb, 3aXBAThIBAIOLIMI HEUTPOHBI O€3 ICJICHUS U CIIy-
Kalui 171 peTyJIMpOBaHHS LIEMHON SLIEPHON peak MU

3) oTpaxatenhb, NPENATCTBYIOMINKA BbLIETY HEUTPOHOB U3 aKTUB-
HOM 30HBI

4) 3aMeIIUTENb, B KOTOPOM OBICTPbIC HEUTPOHbBI 3aMELISIIOTCS 10
TEILTIOBBIX CKOPOCTE
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YACTL B

8. Yemanosume coomeemcmeus adepuoix peakyuii u3 n1e6ozo cmoa6-
ya mabauybi ¢ Hedocmarowumu 0603HAeHUAMU 8 NPaBom cmoabue.

Peaknus Oo0pa3oBaBmasicsa YaCTHIA
14 4 17 9
A. TN+ He— O+ 1) o-yacTua
B. 2Mg+%e —» ["Ne+? 2) IPOTOH
B.2]Al+ JHe — 33Si+? 3) HeHTpoH

L. JLi+ H— jHe+?

Pewume 3adauu.

9. DJIEKTPOH NepexoMT CO CTALMOHAPHOI 0pOUTHI ¢ 3Heprueii —4,2 3B
Ha opOMTY c dHeprueii —7,6 5B. Onpene/MTh JUTHHEY BOJHbI H3TY4A€MOTO
np 31oM (poTOHA.

10. BoMHACIMTD 3HepreTHYECKMii BLIXOH SIIEPHOH  PeaKuUM

Al +3He — 13Si+}H. Orser npeacrasuts 8 MaB ¢ TOYHOCTBIO /10
LeJIbIX.
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YACTB C

11. Pewume 3adauy.

IIpenapar akTHBHOCTDIO 1,7-10' yacTHN B CeKYHAY MOMenIeH B MeI-
Hblii KoHTeiiHep Maccoii 0,5 kr. Ha ckoJIbKo noBbicHJIACH TeMIIepaTypa
KOHTeiiHepa 32 1 4, ec/IH U3BECTHO, YTO JAHHOE PAAMOAKTHBHOE Belle-
CTBO MCIMYCKAeT Q-yacTHIbI dHeprueit 5,3 MaB? Cuurarb, 4T0 dHep-
rHsi BCEX (L-YACTHIL TIOJHOCTHIO MEPEXOUT BO BHYTPEHHIO® SHEPIHIO.
Teni0eMKOCTBIO MPeNapaTa W TENJI00OMEHOM ¢ OKpyXKalomeil cpeoi
npeHedpeyb.
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BAPUAHT 4
YACTb A| Buibepume o0un eeprbiii omeem

1. B mianeTapHoii MoJieJ i aTOMA IPUHAMAETCH, 4TO

1) 3apsn siapa paBeH CyMMe 3apsioB 3JIEKTPOHOB U IIPOTOHOB

2) pa3Mmepbl sipa MPUMEPHO paBHBLI pa3MepaM aToMa, a OCHOB-
HYIO YaCTh MacChl COCTABJIACT Macca JICKTPOHOB

3) pa3Mmepbl sijpa MHOIO MeHbIlIE pa3MeEPOB aTOMa, a ero Macca
COCTaBJISICT OCHOBHYIO YaCTh MacChl aTOMa

4) macca stapa paBHa CYMMC Macc 3JIEKTPOHOB U NMPOTOHOB

2. Kakve u3 npMBeJIeHHBIX HHXKE YTBEPKIACHHH HE COOTBETCTBYIOT
cMbIcay nocryiaroB bopa:

A. B aToMe 3/1eKTpOHBI ABUXYTCS IO KPYTOBBHIM OpOUTAM U U3-
JIY4aloT MpU 3TOM 3JIEKTPOMArHUTHbIEC BOJIHBI.

b. AToM MOXET HaXOAUTLCS TOJIbBKO B OMHOM M3 CTallMOHAPHBIX
COCTOSIHUI, B KOTOPBIX ATOM 3HEPTUIO HE U3JTyJaeT.

B. npu nepexoae M3 OJHOro CTallMOHAPHOIO COCTOSTHUS B ZIpy-
ro€ aToM MOIVIOIIAET U U3MY4YaeT KBAHT DJICKTPOMarHUTHOTO H3Jy-
YEeHUS.

1) Tosibko A

2) Tonbko b

3) tonbko B

4buB

3. Ha pucyHke npeacTasiena AMATPAMMA SHEPTETHUECKUX YPOBHEIH
aroma. [omomenne doTona HAMOOBbILEH ATMHbI BOJHBI NPOUCXOANT

NpH nepexoae
1 EEA
2)3 Fl &
4 A
34 E,
4)6 E, ;
E, A A 4
12 34 5 6
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4. SIxpo atoma uaTpua > Na conepKuT

1) 23 npotoHa u 12 HelTPOHOB

2) 11 npoToHOB U 12 3NCKTPOHOB
3) 11 npoTOHOB M 12 HEWTPOHOB
4) 12 nporoHoB U |1 HeATPOHOB

5. SInpo pajIHOAKTHBHOTO M30TONA CBMHUA .2Ph nmocjie HeCKOJIbKHX
82

PATHOAKTHBHBIX PACNAZOB NPEBPATHIOCH B ANPO H30TONA g Pb .
1) onuH o v onuH B pacnan
2) nBa o 1 1Ba 3 pacnaga
3) onuH o ¥ 1Ba B pacnaaa
4) Takoe npeBpalleHUe HEBO3MOXHO

6. Ilepuon noaypacnana siiep paaMoOaKTHBHOrO H30TONA BUCcMyTa 19
muHyT. Yepe3 Kakoii mepuon BpeMeHM pacnajzaercs 75% anep BUCMyTa
B HCCJIeyeMoM oOpasue?

1) 19 mun

2) 38 MuH

3) 28,5 Mun

4) 9,5 MuH

7. B ypau-rpaduroBoM peaktope 6epuiuiaeBas 000109Ka NPUMEHs -
€TCA Kak:

1) TennoHOCHTENb, TIPU 1IOMOIIU KOTOPOTO TCILJIOTa OTBOMMUTCS
HApyXy (B TEILIOOOMEHHUK)

2) NOMIOTUTEIb, 3aXBaThIBAIOIIW HEUTPOHBI 6€3 AEACHUS U CJTy-
KALIMA U1 peTyJIMpOBaHUS LICTTHOM AAepHON pecak MU

3) oTpaxareib, NPENMSITCTBYIOLIUIA BbUIETY HCUTPOHOB U3 aKTHB-
HOM 30HBI

4) 3aMeJUTUTENb, B KOTOPOM ObICTPbie HEHTPOHBI 3aMEISIOTCS 10
TETUTIOBbIX CKOPOCTCH
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YACTDH B

8. Yemanosume coomeemcemeus ssdeprbix peaxiuii U3 1€6020 cmoao-
Ua mabauybl ¢ HEOOCMArOWUMU OO03HAUEHUAMU 8 NPABOM CMoAbYe.

Peakuusa OO0pa3oBaBuIanCA YaCTHIA
41 4 44
A. L, K+,He—, Ca+? 1) npoToH
B. S F+H-'S0+? 2) -yacTLa
27 1 24 .
B. ;Al+ H>;Mg+? 3) HeATpOH

I SCu+rHo5Zn+?
Pewiume 3adauu.

9. DEKTPOH NEPEXOIUT CO CTANMOHAPHOI OPOHTHI ¢ SHeprHei —7,4 3B
Ha opOuTy ¢ 3Heprueii —10,4 3B. OnpenesmTs YaCTOTY H3Ty4aeMoOro npu
3T10M (hoTOHA.

10. BpruMciuTh 3HepreTHYECKHMid BBIXOJ sIAEPHOH peakuyu
N+ He—';0+1H. Otser npeacrasuts B MaB ¢ TOYHOCTHIO 10 He-
JIbIX.

YACTb C

11. Pewume 3adauy.

PaauoakTuBHBIi Npenapar noMenleH B MeHbIN KOHTeliHep MAaCCoil
0,5 kr. 3a 2 1 TeMnepaTypa KoHTeiiHepa nosbicHiIach Ha 5,2 K. U3sect-
HO, YTO IaHNHBI NPEnapaT UCMyCKaeT O-4acTHIbI Heprueii 5,3 MaB,
NpHYeM JHEPrusA BCeX Ol-YACTHIL MOJHOCTBIO MEPEeXOINT BO BHYTPEH-
HIO 3Hepruio. OmnpeaesiuTe AKTHBHOCTH TNpenapara, T.e. KOJIHYECTBO
Ol-9aCTHII, poXAA0ImuXcs B HeM 3a 1 ¢. TemioeMKocThIO penapara u
Ten1000MeHOM C OKpYXKalolleii cpenoii npenedpeyb.
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OTBETHI U PEHHIEHUSA

MATHHUTHOE ITOJIE. DJJEKTPOMATHUTHAA MHAYKIIUA

I1puMep peuienns 3aaa4n (BapuanT 3)
Karyniky paauycom 3 cM ¢ yuciom sutkoB 1000 nomewmalor B oaHO-
POIHOC MAIHUTHOC HOJjie (OCh KaTYIIKM MNapajiefbHa JUHUSM 0Js).
MHAyKUHs 110J11 U3MCHACTCH C IIOCTOIHHOM ckopocThio 10 MmTi/c. Ka-
KO#i 3apsii OyAcT HA KOHjeHcaTope, MOAKAIOUEeHHOM K KOHIIAM KaTyll-
kr? EMKocTh koHneHcaropa 20 MxD.

Bapuanr | Al | A2 | A3 | Ad | A5 | A6 | A7 B8 B9 B10
| 3 1 1 4 3 1 3 |3132 0,3B 6,3¢
2 3 4 4 3 3 2 3 12321 1B 1 MM
3 3 2 3 2 2 1 3 [3123 S0mMTn | 5,6 MTu
4 4 2 3 4 4 4 2 |2123 0,1 Tn 1,6 Iy

Bapunant YACTb C
252 .2
1 p-Brvr, 0 =20 MAIx
R
gR
Alcosp)=——, = °
2 (cos ) BS ¢ =120
3 q=CNTcr2A—B, g = 0,57 MxKi
At
2
4 q:B’IZ’ : g=3,14Kn

JlaHo:
r=3102m
N=100
C=20-10¢D
AB

At

q-—"7

. , Tn
=10-107 &

3apsan Ha KOHAEHcaTope paBeH ¢

CU, rne

U=¢, — DAC uHayK1nMu, BO3HUKAIOWCH B KaTyL-
KC MpH U3MEHEHW W MarHUTHOW MHAYKUMU T1OJIS.

= é?_ . YyuTbIBasi, YTO MAarHUTHBINA MOTOK

8in At

d= NBScosa, coso. =1,
5 = Tr,1oJjiyyaeMm:
q:CNnrz% ,q=0,57 MxKn

IJIOLIa[Ab KOHTYPa
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BSJIEKTPOMATHUTHBIE KOJIEBAHWA

N BOJIHBI
Bapuaur | Al | A2 | A3 | Ad | A5 | A6 | A7 | BS B9 B10
| 1 3 2 1 4 4 3 | 412 | 100 Mr® 1 MIix
2 3 3 3 4 4 3 1 241 5 MmIH 6M
3 4 1 4 3 1 4 1 | 314 159 Ty 1,5 Mxc
4 2 3 1 3 3 1 3 |314] 0,5mMx®D 4m
Bapuaunt YACTEB C
2 2
1 . 9w —4q
i= , =
Ic i=1mMA
2
2 1= Im l—-&-z— y i=4MA
.2
3 v=U, [1-— U=1,6B
2.2
4 _ 2, T7i » ~
q,=+la’+ o g, = SuKn

I1pumep pemenus 3aaaau (Bapuant 1)

KpacHas rpanuua dgpotoaddekTa ans Bemectsa gpotokarona 450 um.
[pu obIyICHUH KATOAA CBCTOM C JJIMHOM BOJTHBI A (DOTOTOK NMpeKpalia-
€TcA NP HaNPSKCHUM MCXIy aHoaoM M kKatomoM 1,4 B. Onpencnuth

JOJIMHY BOJIHBI

[13]2101HETO U3NTYUYECHHUS X .

JaHo:
L=2Tu
C=1510%D
q,=2-10"°Kn
g=1-10 ¢ Kn
i—7?

B HCKOTODBIH MOMEHT BpeMeHH MaKCUMaJibHAasI JHEP-
THsI, 3a11aCCHHAY B KOJCOATCIbHOM KOHTYpE, pacnpe-

JeJieHa MCX/y KOHICHCATOPOM M KaTYILKOM:

q,f, P2 2 2 2 )
S B Orcona: i= ﬂ_._g_,z=lMA
2 2 2C Ic
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TEOMETPUYECKAS OIITUKA

Bapuant

1

341 | 390

424 | 20

232 | 60

2
3
4

—_— D Lo

P~ SN I N V]

W W IN W

LA - IV
(LI =
E- N RVS R I - N OS]

333 | 20

B10

Bapuanr |

Touka v u3006paxeHne nexar Ha ,
OLHOM Jly4e, KOTOPBLA NpOXOAUT L 123
v} )
4epe3 ONTUYECKHIA 1IEHTP JIMH3BI T
6e3 npesiomneHus. Crpoumatyd 1.y, A |
B rouke 1iepeceueHus jiyda 1 u = 4
)
)
'

rNIaBHOM ONTHYCCKOMH OCH CTPOHM
HEPHEHAMKYISAPHO OCH JIMH3Y 2.
CTponUM JTy4 OT TOUKH A K IMH3€ NMapaUIeIbHO IJIaBHOI ONMTH-
yeckoit ocu. Tociic npenoMacHus IToT ayy (Cro IPOAORXEHNE)
JOJIKEH TIPOHTH uepe3 uzobpaxenne Al u nepecedb rJ1aBHYIO
ONMTUYECKYIO OCh B (hokyce. CtpouM Jiyd 3, 0603HavacM ¢oKyc.
JInH3a paccevBalolas, H300paxeHUe MHHMOC.

Bapuaut 2

CtpouM 11060411yI10 ONTUYCCKYIO
och 1 mapasniesbHO MagamlUEMy
Jiydy (OCb MPOXOAMUT Yepe3 ONTH- M ST L
YCCKHUIA 1ICHTP OC3 NpeoMIIeHus). T 1
[pesomieHHsbIHA Jiyy (€ro npoao.i- |
KeHUe) liepecekaeT nodouHylo on-
TUYECKYIo och | B pokasibHOIM
maockKocTH. TTpoBoauM DOKABLHYIO ILIOCKOCTb 2 Uepe3 TOUKY
ricpeceucHUs TIpeJIOMIIEHHOIO Iy4a W Jiyua | 1iepreHAuKyIIpHO
IJIaBHOM onTH4eckoi ocu. Obo3HauacMm Gokyc.

Bapuanr 3

Touka U U306paxerne aexar Ha 2

]
)
. N\ )
OLHOM Jiy4e, KOTOPBI NPOXOaAUT AN
ucpe3 ONMTUIECKUI LUEHTP JIMH3bI A\ ‘_\_L3
6¢3 mpesomiaeHus. Ctpoumiayu l. N ONCF N

AY
IJIABHOM OTMTHYECKOH OCH CTPOHUM "
NEPIEHAUKYASIPHO OCH INH3Y 2,
CTponM a1y OT TOUKH A K JIMH3€E MapajUIe/IbHO [JIABHOH OIITUYCCKON
ocu. Tlocne npenoMaeHus HTOT Jy4 (CTO MPOAOAXEHHE) TOLKEH
1POATH yepe3 u300bpaxeHre Al K 1epeceyb INaBHYIO ONITHYECKYIO
ocb B dokyce. Crpoum ay4 3, o6o3Hadaem cdokyc.JInnza cobuparo-
1ast, u3006paxxeHUC MHUMOC.

\

]
i
B Touke nepecevenus nyya l un AN
i
]
]
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Bapuanr 4

CtpouM 11060YHYIO ONITUYECKYIO 2

och | napamicabHo iajsawpuiemy 1

Ay4y (OCb 11POXO,/IUT Y€PE3 O1ITH~ R

uCCKWM HeHTp Oe3 npenomaenus). ==~ saz7T N
TpeioMIICHHBIR Jyd (€10 11pOL0JI- M Fr| T

XKeHHe) riepecekacT modbounyio I
OLTHYCCKYIO OCh | B poKkanbHOM

rtockocty. [TposonuM dbokaibiiyio

ILI0CKOCTD (2) yepes TOYKY Mepeccuens 1MPOIOIKEITHs 11PCIOM -
JICHHOTO JIy4ya ¥ Jjiyda | meplie HIMKYJIsIpHO [IABHOM ONTUUCCKOM
ocu. Obo3HavaeM (hokyc.

BAPHAHT YACTD C
1 F:~l’~5r]r2 . F:9CM
rl_rz
r
ry=—=~-, r,=0,6
2 : r+2 ?
/ -
3 F=—2_ F=15¢m
Ir,-T,
I I

Ilpumep pemienus 3aaa4n (BapuanT 2)

JluH3a naeT OeHCTBUTEIIBHOS W300paXEeHUE TIPEIMCTa C YBEIUYCH
HYe, paBHbIM 3. Kakum OyneT yBeaudeHue, eclM Ha MECTO TICPBOM
JIMH3bI [IOCTABUTD JPYTYIO C ONITHYECKOM CUII0# BiiBOE OOJbLICH?

Jano:

D,=2D,

YIUTBIBas, 4TO: I', = ’ nojydacm D, =

CUCTEMY YPABHCHHIA, momydaem: I, =

3anuiueM Gopmyiry TOHKO JIMH3bI IS TIEPBOTO Ci1y4asn:

1

Dl=~-+1

4 L A T, +1
‘ 1 Tk. upenmer ne

1

I,+1
NepeABUralH, Ju1d BTOPOro ciydas umeem: D, = rd" Pemas

2

L r-o06
2 <
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DJIEMEHTHI CHEIIUMAITBHON TEOPUU
OTHOCHUTEJbHOCTU Y KBAHTOBOI ®U3UKN

Bapuanr | A1 | A2 |A3 | A4 [ AS | A6 | A7 | BS B9 B10
1 412121237 3]333 550 um 3,410~ Ix
2 214(3 1 2 1 2 |3323]6,6:10°9 Ix 324 um
3 1 214|414 3 2 13233 14,510 " Ix { 1,810 Ox
4 1|21 14|24 4 |1333[5210"dx]|2,610"°Ix
Bapuaut YACTL C
1 hek,
A= , A=330 um
hc +eUA,
2 el
V, TV — 5 > v, = 6,6-10" Tt
3 —
U=’£( Ay 7“), U=148B
€ A\
4 -
o= 2’;”0‘3 i‘) 0~ 400 KM
0

IIpumep pemenns 3anaun (BapuanT 2)

IIpu oGaydeHuM Karona ceeToM ¢ yactoroii 1,010 Tix poroTok tipe-
KpAIAETCsi MPU MPWIOKEHUN MCXIY aHOIOM M KaTOJOM HaIpsKEHMS
1,4 B. Yemy paBHa yacTOTHAas KpacHas rpaHuua goroaddpekra L1 Be-

uiccrsa orokarona?

Hano: YpaBHeHue JitHITeHA 11 Poroaddexra:

v=1-10"Tit hv =hv,+ E,

U=14B YyurniBast, yto E, = eU,, BHIpaxeHue wis
4yacTOTHOM KpacHOM rpaHuilsl hotoaddexra

v, —? HMCCT BUA:

0

eU3

V=V

0

hl

v,= 6,6 -10" T
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ATOM

1 ATOMHOE SAJAPO
sapuanr | A1 |A2 | A3 | A4 [A5| A6 | A7 | BS B9 B10
1 2 14 1 21313 1 ] 1213 351 um 4 MbB
2 4 i 2 3 i 3| 4 |2133} 4,0-10“Tu —3MbB
3 4 {27133 ]|2]3]2]221 362 um 2 MaB
4 3 1 2 39302311223 7,3-104Tu —1M3B
Bapuant YACTH C
1 ;= cmAT | 1=22 MuH
AE
) o _CmAT t=49 MuH
AE
AEt
3 AT= , AT =27K
cm
4 q=mAT - g6 10v 22T
Et ¢

I1paMep pemienns 32124 (BapHAHT 2)

Ipenapar axTiBHOCTBIO 1,7-10'2 yacTHLl B CEKYHIY IIOMEUIEH B KaIOpH-
METp, 3anoJIHEHHBII Boao# 1pu TeMItepatype 273 K. CKoJIbKO BpeMeHH 110~
Tpebyercs, YTOObI JOBECTH IO KUneHHs 10 r Boabl, €CIH U3BECTHO, YTO JaH-
HO€ paTHOaKTHBHOE BeIllleCTBO MCITYCKAaeT Qi-UacTHUbI 3Heprueit 5,3 MaB?
CuuTarb, YTO IHEPTUSA BCEX a-YaCTHLl MOMHOCTBIO IIEPEXOAMT BO BHYTPCH-
HIOK 3HEPruio. TeruioeMKOCTbIO Hpenapara, KATOPHUMETPa U TeIJIO0OMCHOM
C OKPYXaIOLLEN Cpefoi MpeHeOpeyb.

Hano: JList HarpeBaHUsI BOAbI TPEOYETCS KOJIMUECTBO

yacTHL TernoTe Q= cmAT. HeobXoIuMoe KONMUIECTBO
A=1,7-10" —— TEILIOTHI BOJAA MOJTYYaeT OT PaJMOAKTHBHOIO
AT =100K npenapara, KoTophliii Beiaenser Q=AFEt. Ipu-
m=10-10-2 xr PaBHUBAS BbIPAXEHU IS KOJIMYECTBA TEIIO-
E=53-1,6-10-19 10 [{x | Tb! ¥ BbIpaxas MCKOMOE BpeMs, MOTTyyaeM

t= LAT, t =49 MUH
AE
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