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3anmaya 1. BOnH3u JUTHHHOTO NPAMOTO NPOBOJHHKA, 10 KOTOPOMY I,
npoTtexaeT TOK I 1, pacrosoxeHa KBaJipaTHas paMKa C IPOTEKaro-
MM 1o Hell ToxkoMm 12 . PaMka ¥ mpoBOX. JIeXaT B OOHOH b

ruIocKoCTH. [ eoMeTpHYecKHe NapaMeTphl 3aJa4u yKa3aHbl Ha
puc. Hafitu paboTy KOTOpYIO Hano COBEpINMTH , 4TOOBI mepe-
JBMHYTH IPSMOH TIPOBOA B IIOJIOXKEHHE , YKA3aHHOE IITPHMXOBOIA .

DK3AMEHAITMOHHAS 3AIAYA  Ne 2

3amaua 1.JTo nByM BepPTHKANBLHBIM peiiKaM , COEIHHEHHBIM BBEPXY ‘R

¥ BHH3y pE3UCTOpPaMH, COIpPOTHBIEHHEM R ; CKONB3WT 6e3 TpeHus ]
NPOBOIHUK , UIHHa KoToporo 1 , macca m, conporyBieHHe R |
. CHcTeMa HaXOAHMTCH B ONHOPOLHOM MarHWTHOM IIOJie, MHAYK-

LM KOTOPOro MepIeHAHKYJApHA TUIOCKOCTH PHCYHKA M paBHa B
. HaiiTH MaKCUMAaJIbHYIO CKOpPOCTb V IIPOBOLHHKA B IIOJIE CHIIBI

TSKECTH , NpeHebperass CONPOTHBIIEHHEM PEeEK.

OK3AMEHALIMOHHAS 3ATIAUA  Ne3

3agayva 1. ITnockas 3.mM.B E'=Em cos (o t -kx) , pacnpoctpansiomascs
B BaKyyMe , HABOJIHT 3.11.C. HHIYKUHK € B KBA{PaTHOM KOHTYpE CO
croponoii 1.Pacrnonoxenue KOHTypa mokazaHo Ha puc. Haiitu € (t)
, ecnmi Em = 50 MB/M, yacrora v = 100 Mru u t =50 cex.

SKBABAEﬁmUHPIAH BAAYA  Ned

3apaya 1. Ha puc. nokasana uHTepdepeHUHOHHHad cxeMa ¢ Ousepkanamu ©
ODpenena. Yron Mexay 3epkanamMu o = 12 | paccTosHHe OT JIMHHH

TNePECEeYeHNs 3epKal [0 Y3KO# INeNH paBHG S M 5KpaHa 3 paBHBI CO-
otBerctBeHHO r = 10 cM # b=130cm. nuHa. BomHsl cBeta Ao = 0.55
MxM. Ha skpane HabmonaeTcs MakCHMaibHOe 9HCIO monoc. OLEeHHTh

CTeTeHh MOHOOXPOMATHYHOCTH cBeTa (SA/Ao).

OK3AMEHALIVIOHHAS 3AJIAYA  No 5

3apaya 1.B miockonapasuensHON CTEKIAHHOMN nnacmnxe C NOKa3aTeleM MpETOMIIECHHA N, Ha
KOTOpYIO HOPMAaNbHO I1aJaeT IUIOCKAs BOJIHA, BBIPE3aHO KPYTJIOE OTBEPCTHE pa3MepoM B ozmy
30Hy DpeHenst s HEKOTOpoH Touyku P, nexawel Ha ocH cucteMbl. OnpesienuTs , pH Ka- -
KOM TONIIMHE IUTACTHHBI h HHTEHCHBHOCTEH I CBeTa B Touke P 6ymer MakCHMaibHA, €CIH B
OTCYTCTBUH ILTaCTHHEI MHTEHCHBHOCTh cBeéta paBHa lo. JUIHMHA BOJHEI NAfalOLIEro CBETA

paBHa A .
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3anava 1. CeeT namaeT HOPMAJILHO Ha IU(PaKUMOHHYIO peWeTKy WHpHEl L = 6.5 oM,

uMeromyro 200 mTpuxos Ha MmumMetp . Mccnenyemsiit CHEKTP CONEPXKMT CHEKTPaIbHYIO
MHHMIO ¢ A = 670.8 HM, KOTOpas COCTOMT W3 [ByX KOMIOHEHT OTNHYAIOUIMXCA Ha OA =
0.015 um. Haitty, B xakoM nopsmke CIEKTPa 3TH KOMIIOHEHTH! OYnyT pa3pelneHs! .

9K3Al\/[EHALH/IOHHAH 3AHAYA & Ne7

3anaua 1.B Bakyyme pacnpOCTPaHAIOTCA AEE TUIOCKHE 3JIEKTPOMAarHHTHEIE BOJIHBI, OTHA

BHOMb ocu X, mpyras Bnons ocH Y : E;=E,Cos(wt - kx), E; =E, Cos( ot - ky), rue Bek-
Top E, Hanpasnen mnapamwtensHo ocu Z . Haittu cpemyee 3HaueHHe MJIOTHOCTH TOTOKA IHEp-
I'MH B ToudKax Iutockocty Y =0, X=0.

OK3AMEHALIIOHHAS 3AZIAUA Mo 8

3amaua 1.CBeT cA =589 HM - RaAaeT HOPMAABHO HA AH(PAKHHOHHYIO DEIIETKY C HEPHOIOM .
d =2.5mMxm, comepxawmyo N = 1000 mrprxos. Haiitn yrioByio muprHy audpakiuoHHOrO

MaxKCHMyMa BTOPOro nopsaka.

DK3AMEHALIVIOHHAS 3AJJAUA  Ne® 9

3amaua 1.CBeT, conepkalliii JIBe CIIEKTpaJIbHblE JIHHMM C AnuHamu Bond 600 u 600.05 HM, -
najaeT HOpPManbHO Ha AHGPAKLUHOHHYK pemweTky uupuubl 10 MMm. Tlom HekoTOpeIM yriiom - .

oudpakiid 6 3TH JIMHHM OKa3aJIMCh Ha Ipefene paspeluuMocTH ( 1o Kpurtepio Penes ) . Haﬁ‘%“’
™ 6. KRR

SK3AMEHAITMOHHAS 3AJTAUA  Ne 10

3apjaua 1. Henposonsmas cdepa paguyca R ; 3apsikeHHas paBHOMEPHO C IIOBEPXHOCTHOM
IUIOTHOCTBIO G, BPAINAETCA C IIOCTOAHHOH YIJIOBOH CKOPOCTBIO  BOKPYI OCH NPOXOIALIEH. .
gepe3 ee HeHTp. HaliTh MarHuTHYrO HMHOYKIHIO B LeHTpe Cepsl.
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3agaya 1. Inocko- BBIMYKIas JIMH3A BBIIYKJIOH NOBEPXHOCTBIO CONPHKACAETCS CO CTEKIAHHOIN
rutacTHHKOH . Ha JmH3y NEPTIEHONKYIIPHO NajaeT KBa3HMOHOXPOMATHYECKHMIl CBET CO cpen-

HeH JUIMHOH BONHBI' A, =0.6 Mkm. HaGmonas 3a mHTepdEpEHUMOHHBIMM KOJIbLAMH , JHH3Y
OCTOPOXXHO TMOIHSIH BBepx Ha BeicOTy h=02mm. Ilpu sToM H306paxeHHe Konel HBIO-

TOHa HCYe3No. OHCHPITB CTelleHb MOHOXPOMATHYHOCTH ceeta( OA/A0).

SK3AMEHAHMOHHAS 3AAYA - Ne-12

3apaya 1. Ha BepmmHe cdepuyeckoit nonepxnocm TJIOCKO-BRINYKJIOH CTEKJISHHOH JIMH3BI
MMeeTCs COUUTM(OBAHHBIN IUIOCKHH YYacTOK pamHyca I,= 3 MM, KOTOPbIM OHa compHKaca-
€TCA CO CTEKJITHHOH IUTACTHHKOI. 'Panuyc’ KpuBH3HEI BEIMYKJIOH MOBEPXHOCTH NHH3B! R = 150
cM. Hafitu papvyc 1mecToro CBeTJIOro KOAbUA NPH  HaGIFONEHHH B OTpa>XEHHOM CBETE C

- IJIMHOH BOJIHBI A0 = 655 HM.

9K3AMEHAU,I/IOI—H¥IA}I 3AJJAUA  Ne 13

3amaua 1. KBaleaTHaﬂ NIpOBOJIOYHAS paMKa CO CTOPOHOH a M NpPAMOI NMPOBOZHHK € MOCTO-
AHHBIM TOKOM I nexxat B ONHOH IUIOCKOCTH. Brmkaifiias K NMpOBOAHHMKY CTOPOHA pPaMKH
OTCTOMT OT NPOBOJHMKA Ha paccTosHuM |.Ha¥Tn xommuectso anexkTpuyectsa Q, mpoTek-
luee B paMKe , ecmd e€ ynamumi 6e3 Bpamenns B 6eckoHeqHoCTs. COnpoTHBNIEHHE pamMKH R

HHOYKTHBHOCTH L .

OK3AMEHAIIMOHHAS 3AJIAUA e 14

38}13an B BaKyyM¢€ BIOJIb ocu X pacnpoc*rpawnorcx ABE INIOCKHE OOHHAKOBO I'IOJI?IpH30-
BaHHbIC ?CK@MM‘HHTHLIC BOJIHBI, 3Ji€ TprI'-IeCKI/IC COCTaBJLIIOLIHE KOTOPBIX H3MEHAKTCH TI0

3aKOHY Eo Cos(wt - kx) u Cos (ot -kx + ¢ ).Haittu cpennee 3nHauenue
TUIOTHOCTH TIOTOKA 3HEPIHH . .

OK3AMEHAIMOHHBIE 3A)1A1H/1 Ne 15

3apava 1. B uentpe ccbepmecxou o6onorngn PaBHOMEPHO 3apsKeHHOH 3apsgoM q >0, pac-
TIOJNIOKEH TOYEYHBIH 3apan qo >0 . Haiitu pa60ry 3NEKTPHUYECKHX CHII NpH pacmnpeﬂmr o6o- -
JIOYKH , YBEJIHYEHHH €€ panguyca—oT Rl O R2.
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3anaua 1. [I16ckas anextpomarHutHas BonHa E = Em Cos (ot - k r) pacnpocTpaHaeTcs B
Bakyyme. Cunras BekTopa Em , Kk H3BecTHbIMH, HaliTH cpexHmit BekTop IlofiHTHHra <S>,

3K3AMEHAIH/IOHHAH 3AHAYA Ne 17

JlBa 1UI0CKHX KOHTYpa, BBINOJNHEHHbIE B GOPME OKPYKHOCTEH CO CpPeIHHMH paguycaMH a H
b (a>>b) u uMeroHe YHCIO BHTKOB Ni 1 N; COOTBETCTBEHHO , JIEXKAT B IIOCKOCTSX yron‘
MEXIy KOTOphIMH paseH 6. lleHTprl okpyxkuocTell cosmanaiot . Hafitn B3aumMHyro MHIYKTHB-
HOCTb KOHTYpPOB. Tonmmxon KOHTYPOB MOKHO NpeHebpess.

9K3AMEHAHH6HHA§I SAJAYA —Ne18

3apava 1. K koHmam auamerpa AB npOBommeﬁ
TOHKOH cdepsl paguyca R (cM.puc), IIPHCOEIMHEH
UcTOuHHK 3. . ¢. Tok ucrounmka paseH | .Kakosa
HanpsSXEHHOCTTh MarHuTHOromosnss H B npom-
BombHOM Touke C amametpa AB. Ilone monsons-
IIMX TPOBONOB HE VYUTHIBATS .

OK3AMEHAILIMOHHASL 3AZTAUA Ne 19

3agaya 1. B mockocTtd KBagpatHoi paMKH ¢ OMHYECKHM CONPOTHBIIEHHeM R H cTopoHOil a.
pacnosIoXeH Ha paccTosHHH b oT om{on M3 CTOPOH paMKH np;nvxon OecKOHEYHBIH MPOBOX-
muk. Cuna Toka B NMPOBOJHHMKE MeHsercs o 3akoHy I = at® |, rme o - const. Ormpene- -
JIMTh CHIIy TOKa B paMKe, IpeHebperas C‘C‘HHJI}’KTHBHOCTLIO.

OK3AMEHAIIMOHHASL 3ATAYA = Ne 20

3apava 1. HempoBonsmuii TOHKMIT JMCK pafifyca R, paBHOMepHO 3apsuKeHHBIH C OIHOH CTO-
POHBI NOBEPXHOCTHOH IUIOTHOCTBIO G BpAllaeTCd BOKPYT CBOEH OCH C YIJIOBOH CKO- .
pocTro @ . Haiitu obsemHyr0 IU1oTHOCTE SHEPTHH MArHHTHOTO IOJ B LEHTPE AHUCKA. ‘
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3anaya 1. Ha mytu gacteuno TIONSIPH3OBAHHOIO CBETA ITOMECTHIIH nosiipusarop. Ilpu nosopo-
(]
T€ TOJApH3aTOpa Ha yron 60° H3 MOJOMEHHS, COOTBETCTBYIOIIETO MaKCHMYyMY TPOTYCKAaHHA

» MHTEHCHBHOCTE IPOLUICNINEr0 CBETa YMEHbIIMNIACh B 1 = 3 pasa. HaliTH cTemeHs mons-
PH3alMH NaJalomero CBera. o

OK3AMEHALIMOHHAS 3AJTAUA  Ne 22

3anmayva 1. M3 Touky, JiexaleH Ha ocH JUIMHHOTO IIPAMOIO COJIEHOMZA, BBUIETAET HEPENATHBHUCT-

CKHH 37IEKTPOH €O CKOPOCTBIO V 1OA YIIoM o K ocu. IIOTHOCT, HAMOTKH COJNEHOMHA paBHA .
n, Tox coneHonna I.Haltu MakcHManbHOE paccTosHHE HAa KOTOpOe yHanseTcs 3TIEKTPOH OT
OCH, €CJIM €ro TPacKTOPHA HAXOIUTCS BHYTPH COJICHOHIA. ‘

OK3AMEHAITVIOHHAS 3AZIAUYA N 23

3apaya 1. J[Ba JUIMHHBIX KOAKCHANLHBIX COJICHOMAA CONEPXKAT N M Ny BATKOB HA EXHHHLY
IJIMHBL . BHYTpeHHMA COJIEHOMI , WUMEIOLIMH  IUIOINA/Ab IIONIEPEYHOro CeveHUs S , 3amojHeH
MarHeTHKOM C [POHHUAEMOCTBIO | . HaliTu B3aMMHYIO WHIYKTHBHOCTH COJIEHOMIIOB Ha €[H-

HHLY HX IJTHHBIL

SKBAMEHAI_II/IOHHAH S3AJJAYA Ne24

3agaua 1. DnekTpoMarHuTHas BONHA , M3NIyyaeMmas 3MIEMEHTAPHBIM [HIIONEM ,. PACTIPOCTPAHAET-
ci B Bakyyme. B BONHOBOH 30HEe Ha nyde , IPOBEAEHHOM M3 OMIOJA MEPNEHAMKYIAPHO €ro
OCH, B TOUKe, HaxoIslueHcs Ha paccmmimfr OT OCH IMIOJA aMIUIMTYAa HAOpPSXKEHHOCTH
3IEKTPHUECKOTO TOJIA paBHa Em. BEMMCIHTE CPEIHIOI0 MOIIHOCTD H3JIyYEHHs IHIIONS.

OK3AMEHAITIOHHASI 3AJIAUA  Ne 25

3ajava 1. JIBa coneHonna ONMHAKOBOM MJIMHEI M TIOYTH OJMHAKOBOTO CEYEHUS BCTABJICHEI
ofvH B ApYroi . HaATn HX B3aHMHYIO MHIOYKTHBHOCTb, €CNIM MX WHIYKTHBHOCTH PaBHEI L

L2
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3apaya 1. Yactuua ¢ ynenbHBIM 3apsaoM q/ m OBWXKETCH NPAMOJIHHEHHO 1o JAelcTBHEM

anexkTpraeckoro nmons E=Eo - £X, rae €-const >0, X — pacCTOSHHE OT TOYKH , B KOTOpOi
YaCTHIa NEPBOHAYAIBHO IOKOMJach . HalTH paccTosHne mpoiineHHoe yacTuueHd 0 OCTaHOB-'
KH. ‘

OK3AMEHAIIMOHHASL 3AJAYA  Ne 27

3apaya 1. ITy9ox HENETABUCTCKMX IIPOTOHOB NPOXOJAHT , HE OTKJIOHASACH, yepe3 obiacth, B
KOTOpO# CO31aHBI OMHOPOJHBIE ITONEPEYHBIC  B3aUMHO NEPIIEHAUKYIISPHbIE 3JIEKTPHYECKOE U
MarHWTHOE IIOJIS HANpSXKEHHOCThIO E M MHAYKLMedl B cOOTBETCTBEHHO. 3aTeM Iy4OK 3Jiex-
TPOHOB TIONAAeT Ha 3a3eMACHHYIO MuIueHb. HaiiTu cnily, ¢ KOTOpo# my4qok meficTeyer Ha
MHILEHB , €CJIH TOK B ITyuykKe paBeH L. :

DK3AMEHALIMIOHHA ST 3AZTAUA  Ne 28

3amayva 1. ITnockuil BO3MYINHBI KOHOEHCATOP , OOKIANKH KOTOPOTrO MMEIOT (OpMY AHCKOB

pajiuyca R, mogxmoued X ucTouyHHKy ¢ Hanpsoxkeruem U = Um cos(w t). [lpenebperas Buxpe-
BHIM JJIEKTPHYECKUM TIONIEM , HAMTH OTHOWICHHE aMIUINTYAHBIX 3HAYCHHH 3HEprHH SMEKTpHTE-

CKOro ¥ MAarHHTHOI'O IIOJIA. BHYTPH KOHJICHC&TOpa

BKSAMEHALH/IOHHAH 3AJZTAYA =~ Ne 29

3agaya 1. B BakyyMe pacrpocTpaHseTcs 3JieKTp0MarHuTHax BOJIHA YacTOTOH  , JUI1 KOTOPOH.
CpefiHEe 3HAYeHHe IUIOTHOCTH NOTOKAa JHEPrWM paBHO <S>. HalTH aMIUTMTY[HOE 3HAueHHe

IJIOTHOCTH TOKa CMEUIeHHS B 3TOH BOJHE.

DK3AMEHALJMOHHAS 3AIAYA  Ne30

3amava 1. Ha NIOBepXHOCTH CTeK/a HaXOMUTCS TuleHKa Boipl. Ha Hee HOpManbHO Najaer CBET'C
numisod BoHbl A = 0,6 MxMm. HaliTi cKopocTh , ¢ KOTOpOH YMEHBINAETCS TOJNIIHHA IUICHKH (Ms-
33 HCIapeHys ) , €Clu HHTEHCHBHOCTD oméerHoro CBETa MEHJAETCA TaK, YTO TPOMEXYTOK *.;‘f
BpEMEHHM MEXAY IBYMSA nocnenosarenmbmn MaKCHMyMaMH OTpaxeHHst paBeH 10 MuH. ‘




