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1 OHEHOYHBIE CPEJACTBA I'I¥d TEKVYIIETO KOHTPO.IA
YCIIEBAEMOCTH
1.1 BOIIPOCHI /L'Ts1 COBECE/IOBAHUW A

Pasznea 1. OcHoBHBIE YPABHCHHH 5JICKTPOMATIHHTHOI'O MO IH

1. BekTopHble XapaKTEepHCTHKH MAarHHTHOIO TIONA  (Ompeae/IeHMs,
¢u3muecknii  CMBICT, CMOCOOBI  H3MepeHHsA, pa3MmepHocTh). CHiIoBble H
KOJINYECTBEHHBIE XaPAKTEPHCTHKH MOJIA.

2. MarepnansHele ypaBHeHNs. Knaccudukanng cpen. IlpuMeps! H30TpONHBIX
H aHH30TPOIHBIX CpPel.

3. [ToHATHA AUATEKTPHYSCKOH H MarHUTHOI MPOHHIIAeMOCTEI.

4. 3akoH Oma B anddepennnanbHoii popme

5. Ileproe ypaBHeHne MakcBemia kak 06o0meHne 3akoHa AMrepa. [IpianHa
BBEICHHA MOHATHA TOKa cMmenteHns. IHrerpansras u mnddepenunanbias GopMel
3ammcH nepBoro ypaBHeHHs Makcsernia. [lonstie ninotHocTn Toka. PazmepHocTn
IUIOTHOCTEI TOKOB IPOBOANMOCTH H CMENIEHH.

6. Bropoe ypaBHeHme MakcBemra Kak  00oOmeHHe — 3aKoHa
y1ekTpoMarHuTHoil nHAyKunn Papages. HurterpansHas n anddepeHnnaabHas
(bopma ypaBHeHHS.

7. Tpetee ypaBHeHHe MakcBeia B HHTerpaibHOIl n anddepeHInaIbHoi
dbopmax. Ou3HyecKHil CMBICT YpaBHEHHA.

8. UeTBepToe ypaBHeHHe MakcBesua B HHTerpaibHoil 1 anddepenunanbHoi
(bopmax. Ou3nUECKHIl CMBICT YPaBHEHI

9. KomruiekcHble Qi3neKTpHYecKas H MarHHTHas IIPOHHIIAEMOCTH. TaHIeHc
yriaa JH3JIeKTpHYeCKHX moTeph. /leleHHe cpel Ha MPOBOIHHUKH H IHIIEKTPHKIL
VY CI0BHOCTE TAKOTO JeIeHIs

10. Cmpic1 MOHATHII CTOPOHHHE TOKH H CTOpOHHHE 3apsaael. CHcrema
ypaBHeHHI1 MakcBeria ¢ y4eToM CTOPOHHHX TOKOB H 3apsAZI0B.

11. 3aKoH coXpaHeHHA 3apAI0B. Y paBHEHIE HEIIPEPLIBHOCTI IOJTHOTO TOKa

12. Onpenenenne H pacrpeelIeHne 3JeKTPOMArHHTHBIX BOJH 10 4acTOTe.

13. Dnextpoctatnueckoe mnosie. CKaadApHBIH MOTEHUHal. Y paBHEHHE I
BBIYHCIICHHA CKaJIIPHOTO MOTEHIIHAIA.

14, 3akoHBl  3JEKTPOMArHHTHOIO  MOJSA B HHTEIpajbHOH W
mddepenunansHoii Gpopme.

15. IlepemeHHO€ 3JIEKTPOMArHHTHOE TMOJIE. DIEKTPOJAHHAMHYECKIE
ITOTSHIIHAIEI.

Pasnen 2. I pannuHblie yCJI0BHS 31eKTPOAHHAMHKH

|. T'pannuHble YCIO0BHA I8 KacaTelbHBIX COCTABISIONIHX BEKTOPOB
3IEKTPHYECKOTr0 MO (BBIBOI COOTHOIIEHHIT).

2. I'panmyHbple YCIOBHSA Ul HOPMAJbHBIX COCTaBIIAIONINX BEKTOPOB
3JIEKTPHYECKOT0 110714 (BBIBOA COOTHOIICHHIT).



3. TI'panmunble ycnoBHS IS KacaTelbHBIX COCTaB/IONINX BEKTOPOB
MarHHTHOTO MO (BEIBOJ COOTHOLIEHHIT).

4. T'panmunble ycaoBHS JUIA HOPMATBHBIX  COCTABIAIOIINX BEKTOPOB
MarHiTHOTIO 110J14 (BBIBO/I COOTHOILCHITIT).

5. IoHsTHe HaeanbHOro MpoBoannKa. I paHiunsie YCJIOBHS HA IIOBEPXHOCTH
HACATBPHOTO TPOBOAHHKA. [IOHATHE NOBEpXHOCTHEIX TOKOB, MMOBEPXHOCTHBIX
3apAI0B I HX IUIOTHOCTell. PasmMepHOCTH MOBepXHOCTHEIX II0THOCTEIT.

6. Ilonnas cructema ypapHenmii Makcpenia: (pr3mueckmit eMpic, rpaHnE
IIPHMEHHMOCTI.

7. H3my4yeHne 31eKTpOMarHHTHEIX BOJTH. DJeMeHTapHbIe IeKTPHYECKII 1
MAarHOTHBIH m3aydatenn. Ilomstnme OmpkHeil M JanbHeil  30HEL Teopema
HoiiaTiara. ITnoTHOCTS Heprim SICKTPOMArHUTHOTO nojs. Bekrop miaotHocTn
MOTOKa MEePEHOCHMOIT MOIIIHOCTH

8. CKOpocTh mepeHoca IHeprin 3JICKTPOMArHITHBIM IOJIEM.

9. IloHATHS aKTHBHOII H PeaKTHBHON MOMIHOCTH IS TapMOHHYECKHX BO
BPCMCHH MPOLECCOB. AKTHBHBIII H pPeaKkTHBHBIH IOTOKH 3Heprun. Ilonsatne
KOMILTEKCHOIl MONIHOCTH H KOMILIEKCHOTO [OTOKa MOIIHOCTIL. IIx buzmuecknii
CMBICIL.

10. I'pannunsie yenoens JleoHToBHya. MOIHOCTS IIOTEPh B pealbHBIX
NPOBOJIHHKAX.

Paznean 3. Vpapuenns saextporummavukm s MOHOXPOMATHYECKOT0
o1

. Knaccnpukamms — 371eKTpOMATHHTHBIX  SBIIEHHIL. Cratnueckne,
CTALHOHAPHBIC 1 KBA3HCTALMOHAPHBIC MOMA H CHCTEMBI YPABHEHHIl A1 HIX.
Monoxpomarnueckite moss.

2. MeTox KOMIIEKCHBIX aMIUIHTYZ. VYCIOBHS ero PHMEHHMOCTH.
YpaBHeHIs MakcBeIa B KOMILIEKCHOIT (opme 111 MOHOXPOMATHYECKOI'O OJI4.

3. OcHOBHBIE (H3MYECKIe BETHYIHBI H YPaBHEHHS 3JI€KTPOMAarHHTHOIO
nouA. YpaBHeHHs MakcBe/U1a B HHTETrpaIbHOIl i andepenunansHoii Gopme.

4. IICTOYHHKH 371€KTPOMarHHTHBIX BOJIH.

5. VpaBHeHns GamaHca MOIIHOCTH YICKTPOMAarHUTHOroO mojisd. Bekrtop
IToiinTHHrA.

6. II10THOCTB MOTOKA MOIIHOCTH 3MIEKTPOMArHHTHBEIX BOJIH B pealbHBIX
cpenax.

7. DaekTpoctatnyeckoe mojne. C KaJIpHBII NOTEHINMAI. YpaBHeHHe Ui
BBIYICIICHIA CKaIAPHOTO MOTEHIINAIA.

8. 3aKOHBI 37IeKTPOMarHHTHOTO TIOJIS B HHTETpaIbHOIl 1 1 epeHInaIbHOI
popme.

9. Ilapamerpsl moabIx pe3onHaTopoB. CoOCTBEHHas W HarpyKeHHas
J0OPOTHOCTE.

10. DnexTpiyeckoe mone B npoBoasimeii cpeze. DHeprus 31eKTPHYECcKOro
OJIS.

11. IToe B HecoBepIIEHHEBIX JM3IEKTPHKAX. Y PaBHEHHE BSI3KOCTH CPEIbL.



12. TlepemenHoe 31eKTpOoMarunTHoe nose. TeopemaVmosa-IloiinaTHATA.

13.  TlepemeHHoe »>IeKTPOMArHHTHOE MOJNe.  DIEKTPOAHHAMHYECKHE
NOTEHIHAIbI.

14. MarantHoe nosne. BekTopHBII 1 CKaISpHBIT MOTEHIHAIB MATHHTHOTO
10J14.

15. OcHOBHBIE XapaKTepHCTHKH 3aMeUIAIONIHX CHCTEM

Pasnen 4. Il10ckHe 31€KTPOMArHHTHBIE BOTHBI

I [Tnockie 31eKTpOMAarHHTHBIE BOJHBI B Oe3rpaHHYHON H30TPOMHOIL
cpene. BeiBoa BeIpakeHHIT VIS KOMITOHEHT MOJIA.

2 CpoiictBa  miaocknx  BomH. IloHATHE — XapaKTepHCTHUECKOTO
COIPOTHBIICHIS.

3. [Monspusanms BonH. Bumsl momspmsammm. OnpeneneHne NOHSTHIT
MpaBas H JeBasg KPyroBas MNOJAPH3aLMH. YCI0BHE BO3HHKHOBEHIHS KpPYroOBOIl
MOJISIPH3ALIHH.

4. Cea3p MeKIy pasTHUHBIMH THHaMH mnoispisammii. Kosdduument
3UTHOTHYHOCTH.

5. BonnoBoe uncino n koddduiment ¢asel miockoii Boansl. Paszopas
CKOPOCTh

6. Peanbabie mmanekTpukn. OCHOBHBIE CBOIICTBA IIOCKOIT BOJIHEI B peaqbHOM
AnseKTpHKe. YacToTHas 3aBHCHMOCTE KoY iiinenTa 3aTyXaHms.

7. CpoiicTBa 0715 IWIOCKOIT BOJIHBI B Cpejie ¢ NOTepAMH. BriBoa BhIpakeHHiT
UId  XapaKTePHCTHYECKOTO CONMPOTHBIECHHs, Ko3(pduumeHta 3aryxaHns u
ko3 dummenTa gassl

8. CBoiicTBa Mo IUIOCKOIT BOIHEBI B cpejie ¢ MoTepsiMu. BriBoa BeIpakeHIIit
w1t (a3oBoil  CKOPOCTH M CKOPOCTH paclpoCTpaHeHHs OSHeprum. Ilonstie
JHCIIEPCHH.

9. CpaBHeHIe CBOIICTB IVIOCKHX BOJIH B CpellaX C MOTepsiMH I Ge3 MoTeps.

10. CgoiicTBa mosst MIOCKOIH BOMHEI B cpele ¢ OOJIBIIOI POBOINMOCTBIO.
[ToHsTHE T TYONHBI IPOHHKHOBEHHS.

11. OnHOpoaHBIe BOIHOBBIE ypaBHeHNS [ ebMronsla i HX peleHns B BiIe
IUTOCKHX OTyIIHX BOJH B Pa3IHYHBIX Cpejiax.

Pasnen 5. Orpakennme m mpeiowieHHe IVIOCKHX BOJH Ha TIpaHHIe
pasaena IBYX cpel

X HakronHoe majeHye miockoii BOJHEI Ha IUIOCKYKO TPaHHI pasjena
ABYX MHANeKTpHKOB. Ilmockocts mazennms. HopmankHO monspuH3oBaHHBIE H
napasuIeIbHO MOIAPH30BaHHBIC BOTHEI.

2. IlepBeIii i BTOpOIi 3aK0oHBI CHeLIIyCa.

3. BO3MOKHOCTB H YCJIOBHE NOTHOTO OTPAKEHHS OT FPaHNIb pa3/iesa IByX
A31eKTpHKoB. CBOIICTBa 1071 B MEPBOI H BO BTOPOIi Cpezie B 3TOM CIIyyae.

4. CpolicTBa HEOHOPO/IHBIX IVIOCKHX BOJTH, 00pa30BaBIIIXCs B IIEPBOIi H BO
BTOpOIi cpenax MpH IMOJIHOM OTpakKeHHH.



5. ®a3zoBasg CKOPOCTh, CKOPOCTh MEPEHOCA YHEPTHH 1 CBA3b MEKIY HIMI B
HEOTHOPOIHOIT IUIOCKOIT BOJHe, oOpa3oBaBHICHCS NpH IOTHOM OTPaKEHHH.
Xapakrep KoMILIEKCHOTO BeKTopa [ToiftHTHHra 1 ero du3nyuecKii cMbICII.

6. IlonHoe oTpakeHHe IUIOCKOH BOIHBI OT IUIOCKOI TPaHHILI pa3iera.
OObscHeHHE BO3MOKHOCTH CYIIECTBOBAHHA IUIOCKOTO  JIHIIEKTPHYECKOTO
BOJIHOBOJIA.

7. BO3MOKXHOCTB MOJIHOTO MPOXOKICHHE BOIHEI BO BTOPYIO CPENY.

8. Vron bproctepa. Pm3mdeckHil cMBICT 3TOro SABIEHHsS Ha MpHMepe
napajulieIbHOH OIIpH3alIi.

9. Ilagenme mIocKoil BOTHEI Ha HA€ATHHO MPOBOMSMIVIO IIOCKOCTD.
3HaueHns ko3¢ duunento Ppenens. CroiicTBa Mos.

10. Hampasiasgemble BoaHBI N HX Kilaccudukaums. /IuddepenmmansHoe
YpaBHeHHe IS [oJIeil HanpasiseMsiX BoIH. [IponoasHOe 1 nonepeuHoe BOTHOBEIE
qncia. [IorsTie KpHTHYECKOro peknMa padoThl I KPHTHYECKOI JUTHHBI BOIHEIL.

1 1. Xapakrepuctinueckne conporusiaeHns o tuna E, H n TEM.

12. 3aKoHBI OTpakeHHs H NpeJoMIeHHsd — 3akoHbl CHewmnyca. Popmyasl
®penens w1 K03GHINEHTOB OTPaKEHNS I IPeTOMICHHS.

13. SlBieHHsA MOJTHOTO IPelTOMICHHA H TOJTHOTO OTPAXKEHHs BOJH.
IToBepxHOCTHAs 1 HanpaBJIeHHAs BOJIHEL

14. Koaddumment crosgueii, Oerymeii BOIHEL

15. IlonaTre ko3 dHIIeHTa OTpaKeHHS BOTHEI TOKA/HATIPS/KEHIS.

Pasgen 6. O6mmue cBoiicTBa BOJIH, PACOPOCTPAHAIIINXCH B JHHHSAX
nepexavn

|. Bomasl Tina E B npsamoyroasHoM BomHOBoze. Ilomepeunsie BOIHOBBIE
uyncna. Hmsmas cpean Bomn tmma E. EE kpntHweckas UmMHAa BOJHBI H
XapakTepHCTHYeCKoe compoTuBieHne. KapruHa CcHloBeIX aHHHIL.  Dmopsl
MOBEPXHOCTHBIX TOKOB.

2. Bomusl THna H B npsaMoyronsHOM BoHOBOze. Ilonepednsie BOITHOBBIE
uricria. BonHa Hu3mero Tina i e€ KpHTHYeCKas JUINMHA BOJHEL. KapTiHa CHIIOBBIX
JIHHHIL. DMIOPHI MOBEPXHOCTHBIX TOKOB.

3. Borna H10 B npamoyroasHoM BoiHOBoe. CBoiicTBa moss Boassl H10.
CrpykTypa noisa. Tokn Ha cTeHKaX BOJIHOBOJIA.

4. Oco0eHHOCTh MOBEPXHOCTHBIX TOKOB BOJIH THIa E.

5. Bribop pa3mepoB momepevyHoOro ceueHHs MPAMOYTOILHOTO BOIHOBOIA
HCXO/Is H3 YCIOBHII OJTHOBOJIHOBOCTH PaclpOCTPaHEHIIS.

6. ITonsaTne Ko3pdumienTa MmIpoKonoIocHOCTH BoaHOBoAA. KoadduimenT
IIHPOKOIOJIOCHOCTH IIPAMOYTOIHHOTO BOJIHOBO/IA.

7. Boansl THma H B Kpyriom BomHOBoze. YpaBHeHHE JUIS ONpeeleHHs
MOTNEPeYHBIX BOJHOBEIX ulcell. BripaxkeHne 1718 KpHTHUECKHX JUINH BOJH. BoaHa
OCHOBHOro THma. E€ KpnTHueckas 1mMHa BoIHBL. KapTHHA CIUIOBBIX JIHHHIL
[ToBepXHOCTHEIE TOKH.

8. Bonuel THna E B KpyriaoMm BoiHOBoZe. YpaBHEHHE UIS ONpeseseHHSA
NIOTIEPEYHBIX BOIHOBBIX YHcel. BeipaxkeHne 118 KpUTHUECKHX JUIHH BOJIH. BoaHa



Hu3Mero (cpean BomH E) Tnna. E€ kpntiveckas mmHa Bomusl. KapTuus! cimoBbix
JIHHHUIT H TOBEPXHOCTHBIX TOKOB.

9. Buibop pammyca Kkpyrioro BOJHOBOZA HCXOds M3 YCIIOBHIT
OZHOBOJTHOBOCTH pacnpocTpaneHis. [lonstne ko dumrenra nmpokonosocHocTn
BOIHOBOAA. Ko3(QuimeHT MHPOKOMOIOCHOCTH KpPYIIOro BOJHOBOAA I €ro
CPaBHCHHE C aHATIOTHYHBIM KO3()(DHIINEHTOM NPAMOYTOIBHOTO BOJTHOBOIA.

10. Moxens pacmpocTpaHeHHss BOTH B CBOGOIHOM npoctpadcTBe. [loxe
H3/yyarels B CBOOOIHOM TIIPOCTPAHCTBE, (JOPMYIB HICATBHOIL paaIHOCBSA3M.
DHepreTHYeCKHe COOTHOIIEHHS B YCIOBHAX CBOGOIHOTO MPOCTPAHCTBA. 30HBI
Dpenens.

1. MHo)uTeb OCTabTeHIsA HANPSZKEHHOCTH 31eKTPOMATHITHOTO MOIS HA
pealbHBIX TpaccaxX. IlapameTpsl 3emHoii moBepxHocTH. JIByX7TyueBas Mojelb
PACTIPOCTPAHCHHA ~ BOIH  NpH  OTPaKEHHH OT  3eMHOIl  IOBEPXHOCTI.
Hurepdepentmonnas gopmyna. Gopmyna Beeaenckoro.

12. HsmydeHne u mpHeM aHTEHHAMH, pACIHONOKEHHBIMI  BOTI3I
nmosepxHocTH 3emian. OcnabieHHe MOIIHOCTH B KaHade CBS3M. YueT BIINSHIS
HEPOBHOCTEH MECTHOCTH.

13. Iapametpel Tpomocdepst. Pedpakums pammoBons B HEOIHOPOIHOIT
Tponocepe. Ocnabnenne mnons. aabHee TponocdepHOe pacmpocTpaHeHNe.
3amipaHis.

14. C1poenne noHochepsr 1 ee 31eKTpoINHAMITYECKHE XapaKTepHCTHKIL.
OtpaskeHiie 11 IpeToMIeHHE BOJIH B HoHOChepe.

15. Pacuer HanpsskeHHOCTH MOJIS Ha HOHOC(EPHBIX JIHHHAX CBS3M B BY
Zmanasone. Oc1adIeHe HaPSKEHHOCTH 10 B HoHOC(epe. 3aMHpaHIIs.

Ikana onennBauns: 1 2-1i1 GanapHas.

Kpumepuu ouernneanusn:

10-12 6a/110B (ITH OIEHKA «OTIHYHO») BHICTABIAETCS oOyuaroniemycs,
CCII OH IeMOHCTPHpPYeT IIyOOKOe 3HaHHE COAEPKAHIA BONPOCA; AT TOUHbIE
ONpeIeICHHA OCHOBHBIX IOHATHIL: apryMeHTHPOBAaHHO H JIOTHYECKH CTPOITHO
H3J1araeT y4eOHbIl MaTepHal; IUUTIOCTPHPYeT CBOil OTBeT aKTyaIbHBIMH
NpHMepaMH (THIIOBBIMH H HECTAHIAPTHBIMH), B TOM YHCIE CAMOCTOSTEIBHO
HAlJICHHBIMI; HE HY/KIAeTCs B YTOUHSIOMHX H (IUIH) TOMOTHHTEIBHBIX BOIIpOCax
pernoaaBaTes.

8-9 b6an10B (11 OLICHKA «XOPOIN0») BHICTABISETCS oOyuaromemycs, ecin
OH BIale€T COACpiKaHHEM BONPOCA, HO IONMYCKaeT HEKOTOphle HEIOYeThl MpH
OTBETE. IOMYCKAcT HE3HAUHTEIbHBIE HETOYHOCTH MPH OMNpeae/IeHHH OCHOBHBIX
TMOHATHIL; HEIOCTATOYHO apryYMEHTHPOBAHHO H (IUTH) JTOTHYeCKH CTPOITHO H3/1araeT
Y4eOHBIIT MaTepHal; WUTIOCTPUPYET CBOIT OTBET THIIOBBIMH IpHMEpaMHu.

6-7 OGanma (WIN  OLCHKA «yAOBJETBOPHTEIBHO»)  BBICTABIACTCS
o0y4aromeMycs, €ClIH OH OCBOIJI OCHOBHEIE TOIOKEHHS KOHTPOJIHPYEMOIT TeMBI,
HO HEIOCTaTOYHO YETKO Ja€T ONpeleleHHe OCHOBHBIX MOHATHII M Ie()HHHIIHII;
3aTpYAHACTCA  IPH  OTBETaX HA  JONOJHHTEIbHBIC BOMPOCHL  IPHBOIIT



HEZOCTaTOYHOE KOJMHYECTBO MPHMEPOB Ul H/LUTIOCTPHPOBAHHSA CBOEr0 OTBETa:
HYKIA€TCA B YTOUHSIOIINX H (IUTH) ZONOIHHTEIBHBIX BOIPOCAX MperoIaBaTelis.

0-5 6amroB (mm onenka «HeYIOBJIETBOPDHTEIbHO») BBICTABIACTCS
O0y4aloIeMyCs, €CIl OH He BIIaleeT COIep/KAHIEM BOIIPOCA IJIH JOMYCKaeT
rpyObIe OMNOKI; 3aTPyIHACTCA aTh OCHOBHbIE ONpe/Ie/eHNS: He MOKET IIPHBECTH
TU0T TIPHBOZNT HETIPABIUIbHEIC NPHMEpPHI; He OTBeYaeT Ha YTOUHAIONNIE 1 (IUmi)
AONIOTHHTEIBHBIC BOIPOCH! MPENoAaBaTels IUIH JOMycKaeT IpH OTBeTe Ha HIX
rpyOBIe OMINOKIL.



2 OHEHOYHBIE CPEJACTBA JUISI MPOMEKYTOYHOII
ATTECTAIIHNHA OBYYAIOIIHUXCH " 3
2.1 BAHK BOITPOCOB H 3ATAHHII B TECTOBOI ®OPME

1 Bonpocu 6 3axkpvimoit hopme

1.1  KakoBa HampsKeHHOCTH  moJs BHYTPH  NPOBOIHHKA  IpH
3JI€KTPOCTATHYECKOH HHAYKIIHH

a) paBHa HYIIO

0) paBHa HaNpPAKEHHOCTH BHYTPEHHETO [0S

B) paBHA HANPSKEHHOCTH BHEIIHETO OIS

') paBHa eIIHHIIe

1.2 Crosiuas BosHa 370 ...

a)  sABIeHHE  HHTep(epeHINH  BOJH, PacIpoCTpaHsIONINXCA B
NPOTHBOMO/IOKHBIX HANIPABICHIAX, MPH KOTOPOM IIEPEHOC IHEPIHI OCIabIeH Il
OTCYTCTBYET

0) ABIeHNe mupakuHH BOIH, PaCHpOCTPAHAIOMINXCS B MPOTHBOMOIOKHBIX
HaTpaBJICHIAX, IPH KOTOPOM MePEHOC SHEPIH ocaabaeH OTCYTCTBYET

B) sBIEHHE HHTep(epeHINH BOJIH. PacnpoCTPaHAIONINXCA B  OJHOM
HAaMpPAaBICHIAX, IPH KOTOPOM IEPEHOC YHEPrHH ocaabIed i OTCYTCTBYET

r)  sBIeHHE  HHTepdepeHINH  BOJH, PacOopoCTpaHSIONINXCH B
MPOTHBOMOIOKHBIX HAIIPABJICHHAX, IIPH KOTOPOM [I€PEHOC SHEPIHH YBe IUeH

1.3 Yemy paBen yron npenomieHns npn yrie nageHns 30 rpazycos
noKasaresne npeaomieHns 1.5?

a) 19

0) 30

B) 10

r)22

1.4 Tudpakuns sto ....

a) sABJIeHHe OruOaHHs BOIHOII MPeNATCTBHSA

0) ABJICHHE pacCesHHs BOJIH

B) ABJICHIIE POXOKIEHHA BOTHEI CKBO3b NPEISTCTBIE
I') SBJI€HHE HAJIOKEHHA BOJIH

1.5 Kakoe n3 npuBeneHHBIX yTBepsKICHIIT, KacaIONMIIXCH CIOKEHIS BOJIH,
ABJISICTCS BEPHBIM?

a) CyMMapHasi HHTeHCHBHOCTB TIPH HHTepdepeHIn JIBYX KOI'€PEHTHBIX BOJIH
3aBHCHT OT Pa3sHOCTH ()a3 HHTep(epHpPYIOIINX BOIH

0) mpH CIOKEHHH KOTepeHTHBIX BOJH CYMMapHass HHT€HCHBHOCTh paBHa
CYMMe HHTEHCHBHOCTEI CKIaJbIBaeMbIX BOIH

B) NpH HHTep(epeHIHH BOJH OIMHAKOBOI HHTEHCHBHOCTIH CyMMapHas
HHTCHCHBHOCTD paBHA YYeTBEPEHHOIT HHTEHCHBHOCTH KaKI0i1 BOTHEI



r) npn HHTEp(EpPEeHINH BOJH OIMHAKOBOIl HHTEHCHBHOCTH CyMMapHas
HHTEHCHBHOCTB PaBHA YIBOSHHOII HHTEHCHBHOCTH KaKI0il BOJIHEI

1.6 KorepeHTHbIe BOIHBI ¢ Ha9aIbHBIMH (a3ami @l 1 @2 1 pa3HOCTBIO X07a
A npH HAJTOKEHHH MAKCHMAJIBHO YCIUTHBAKOTCA NPH BBINOTHEHHH yeiaoBus (k = 0,
5.2, .0

a) ¢1-p2=2nk

0) p1-p2=2n

B) pl-p2=2k+1)n

r) ¢l-¢p2=nk/2

1.7 Cxkun-3¢dekT 3710...

a) usnyeckoe sBJICHNE, 3aKTI0UAIONIeecs B HEOTHOPOIHOM paciipe e IeHHn
IUVIOTHOCTH TIEPEMEHHOr0 TOKAa IO CEYCHHK MPOBOJHHKA: OHA JOCTHTAaeT
HanOO0IBIIEr0 3HAYE€HHA Y €ro MOBEPXHOCTH H YMEHbIIAeTCs ¢ T1yOnHoil

0) ¢usnueckoe sBIeHIE, 3aKIIOYAIOIIEECS B OIHOPOIHOM paclpe e IeHHH
IUIOTHOCTH NEPEMEHHOT0 TOKA 110 CEYeHHIO TPOBOIHNKA

B) (pr3nuecKoe ABIeHIE, 3aKII0YAIONIeecs B HEO THOPOIHOM pacipeIeIeHIH
IUIOTHOCTH TMEPEMEHHOr0 TOKAa M0 CeUSHHIO MPOBOJHHKA: OHA JOCTHTAeT
HANMEHBIIIETO 3HAYEHH Y €0 MOBEPXHOCTH H YBeIHIHBAETCA ¢ IIYOHHOI

1.8 KorepenTHble BomHBI ¢ Ha4aIbHBIMH (a3amu @1 1 @2 1 pa3HOCTHIO X0/1a
A TIpH HATOKEHHH MaKCHMAIbHO OCIabIA0TCs NpH BBIOIHEHNH yeaoBus (k = 0,
L.2)..

a) A= (2k+1)A/2

6) ol — @2 =2kn

B) A = kA =2k\/2

r)A=n4

o) A=MN8

1.9 B uecTs KOro Ha3BaHbI BUXpeBEIE TOKI?
a) dyko

0) Jlenn

B) @apaneii

r) Aparo

1.10 JIBa ToueuHmIX 3apAma +q H +9q pacmoiokeHsl B BaKyyMe Ha
paccrosHmn =60 cMm  gpyr or apyra. Moayns  HanpsSKEHHOCTH
37IEKTPOCTATHYECKOrO M0J1s OyAeT paBeH HY/II0 Ha PaCCTOAHHI OT BTOPOIo 3apsia.
paBHOM

a)45 cm

0)35cm

B) 38 cMm

r) 48 cm

1) 50 cm



1.11 ®opmyner Openens ...

a) OIpeIe/IAI0T AMIUTHTY AL H HHTeHCHBHOCTI NPeIOMIEHHOI H OTpakEHHOIT
YICKTPOMArHHTHOIT BOJIHBI [IPH MPOXOKACHHH depes IVIOCKYIO TpaHHIy pa3jaena
ABYX Cpell ¢ pasHBIMH MOKa3aTeAMH MPeIOMICHHS

0) onpenenAIOT AMIUTHTYAEI H HHTEHCHBHOCTIH IPEIOMIEHHOIT I OTpakEHHOIT
YICKTPOMArHHTHOIT BOJIHBI [IPH MPOXOKIEHHH Yepes IUIOCKYIO TpaHHIly pa3jelna
ABYX Cpe] ¢ OMIMHAKOBBIMH ITOKa3aTeIAMH IpeIoMIeHHS

B) ONpelesioT aMIUIHTYAbl H HHTEHCHBHOCTH Naaiomeii i OTpaKEHHOII
ICKTPOMArHUTHOI BOJIHBI IPH NMPOXOKICHHH Yepe3 INIOCKYIO TpaHHIy pa3jaena
ABYX CPeII ¢ pasHBIMH IOKa3aTeIAMH MPeTOMIICHHS

1.12 Yo TaKoe 371eKTpoMarHuTHas BoHa?

a) pacmpoCTPaHSIONIEeCs B MPOCTPAHCTBE IepPeMeHHOe 37€KTPOMarHNTHOE
rnoie

0) pacnpocTpaHsioleecs B IPOCTPAHCTBe IePEMEHHOE MarHHTHOE T10J1e

B) PacnpoCTpaHsiolleecss B IPOCTPAHCTBE NepeMeHHOE 3JICKTPHYECKOE MOJIe

I') pacIpOCTpaHsIoNIeecs B POCTPAHCTBE MATHHTHOE TIOJIE

1.13 Ilepoe ypaBHenme MakcBemia B anpdepennnansroii  popme
OIHCHIBAET. ..

a) 3aKOH COXpaHEeHH 3apsia

0) 3aKOH MOJIHOIO TOKa

B) 3aKOH 3JI€KTPOMArHHTHOIT HHYKIIHH

) 3akoH Oma

1.14 Bropoe ypaBHenne MakcBemia B muddepenunansHoil  hopme
OIIHCBIBAET. ..

a) 3aKOH /1€KTPOMArHHTHOI HHIYKIHH

0) 3aKOH MOJHOIO TOKa

B) 3aKOH COXpaHEeHH 3apsia

r) 3akoH Oma

1.15 Tperve ypaBuenne MakcBemna B mupdepentmansHoii  popme
OIICBIBAET. ..

a) 3akoH ['aycca

0) 3aKOH 3/1eKTPOMarHHTHOI HHIYKIIHIT

B) 3aKOH COXpaHeHNs 3aps/a

r) 3akoH OMma

1.16 YerBeproe ypaBHeHme MakcBenia B mnddepertmansroii  popme
OIHCBIBAET. ..

a) 3akoH ['aycca

0) 3akoH Dapanes

B) 3aKOH 37I€KTPOMArHHTHOI HHAYKIIHH

I') 3aKOH COXPaHEHI 3apsA1a



1.17 I'pannaHble yeaoBHA — 3T0. ..

a) YpaBHEHHS, OMHCHIBAIOIIE CBA3M MEKIY COCTABIAIOIINMH BEKTOPOB
TOJIA, B3ATBIX B IByX TOYKaX, HAXOIAIINXCA 110 pa3Hble CTOPOHBI TPAHHUIIB pa3jiela
Ha CKOJIb YTOIHO MaJIOM pacCTOSHHM

0) orpaHHYeHNsA. YCTaHABIHBAKOLIME 0071acTh INpPHMEHEHHs YpaBHEHHIT
MakcBela Ha rpaHHIle pa3fena IBYX Cpeld C pasiHuHBIMH 3IeKTPHUYECKIMI
napaMeTpamu

B) YPAaBHEHHA, OMNHCBIBAIOMNINE CBA3N MEKIYy COCTABISIONIMMHI BEKTOPOB
MOJIA, B3ATBIX B IBYX TOUKaX, HAXOAMINXCSA HA MOBEPXHOCTH IPAaHMIIBI pa3ziela Ha
CKOJIb YT'OJIHO MaJIOM PacCTOSHHIT

) OrpaHHYeHHsA, YCTaHABIHBAIONIHE O00JacTh NPHMEHEHHS YpaBHEHHIl
MakcBeta UIg ABYX TOUeK, HAXOIAMIIXCA 1O Pa3HbIe CTOPOHBI IPAHMIIBI pa3ziera
Ha CKOJIb YTOIHO MAJIOM PacCTOSHIIH

1.18 Kakas u3 nepedncIeHHBIX BeIHUHH He H3MEHSETCA IpH Iepexoje
37IeKTPOMArHHTHOIT BOIHEI H3 OJIHOII Cpe/Ibl B APYIVIO

a) CKOpPOCTH BOJIHBI

0) gactoTa ko1ebanmii

B) JUTHHA BOJIHBI

I') BCe MepeulcIeHHoe

1.19 Kontyp mnomaznsio 100 cM2 HaXoanTCs B 0THOPOIHOM MarHHTHOM TOJIE
¢ naaykuneii 2 Tia. Uemy paBeH MarHuTHEIT MOTOK, IPOHH3BIBAIOIIIIT KOHTY], €C/IH
IUIOCKOCTh KOHTYPa NapajiebHa BeKTOPY HHIAYKIINN?

a) 200 Bo

0) 0,2 B6

B) 2 BO

r) 0.02 B6

1) 0 Bo

1.20 Yemy paBeH MarHHTHBIIT OTOK Yepe3 KOHTYP ¢ HHAYKTHBHOCTHIO 4 ['H
IIpH CHJIE TOKa B HEM 2 A?

a) 0,5 B6

0) 1 B6

B) 2 B6

r) 8 B6

1.21 3a 0,5 ¢ MarHUTHEIT MOTOK, MPOHU3BIBAIONINIT KOHTYP, PaBHOMEPHO
ymenbunics ¢ 1 1o 3 B6. Uemy pasnsnace npu 3tom DJIC HHAYKIHI B KOHTYpe?

a)8B

0)6B

B)4 B

r2B

1) 1B



1.22 HanpstZkeHHOCTD 3TeKTPHYECKOTO MO H3MEPSETCs B. ..
a) Bm

0) A/M

B) B/M"2

r) A/M*2

1.23 Yro gBasgeTcs HCTOUHHKOM MarHiHTHOIO I0Js?
a) JBIDKYIIAACA 3apsKEeHHAsA YacTHIIA

0) moboe ABIKYIIEECs TeIo

B) JIF000€ 3apsiKeHHOE Telo

') NOKOAIIAsACA 3aps/KeHHasA 9acTHIA

1.24 B oanopoaHoe MarHuTHOE noje ¢ HHAykuneii 7 T B BakyyMme BieTaeT
neUIHKaA, Hecymas 3apsan 0,1 K. co ckopoctsio 800 M/c o yriaom 30 rpaaycos K
HanpasJIeHHIO JIHHHI MarHHTHOH HHAYKUHH. OnpeaennTs ciiy, AeiiCTBYIONIYIO Ha
NBUITHHKY CO CTOPOHBI

a) 560 H

6) 16800 H

B) 2800 H

r) 280 H

1.25 Yacrora cBOOOIHBIX 37TEKTPOMArHHTHBIX KOJeOaHHII B KOHTYpe ¢
POCTOM 37IEKTPOEMKOCTH KOHIeHcaTopa B 25 pa3 H YMEHbIICHHEM HHAYKTHBHOCTH
KaTYyIIKH B 4 pa3a

a) yBeJHuHBaeTcs B 2.5 pa3

0) ymeHbIIaeTcs B 2.5 pas

B) yBeIHUHBaeTcs B 25 pa3

I') yMeHbIlIaercs B 25 pa3

2 Bonpocul 6 omkpsimoit gpopme.
2.1 Yacrora konebanmii 2 kI u. Ilepnoa >tnx konebanmii paBex

2.2 Ilo ropH30HTaIBHO PACHONIOKEHHOMY IIPOBOAHNKY ATHHOIN 0.2 M H
Mmaccoii 0,04 kr TeueT Tok ¢ cmioii 9.8 A. MuHNManbHas MHIYKIHS MarHATHOTO
110715, KOTopas HeoOXoI1Ma 1715 TOTO, YTOOBI CIUIA TAKEeCTH YpaBHOBECHIACh CIUION
Amnepa. paBHa

2.3 Ilpu untepdepeHIn KOrepeHTHBIX Tydeil ¢ amiHoil BoaHsl 400 HM
MHHHMYM BTOPOT'O [OpPsIKa BO3HHKAET MPH Pa3sHOCTH X0J1a HM.

2.4  ]lng nepeMeHHBIX TOKOB paclpesiesieHie IIOTHOCTH TOKa 110 CEUeHHIO
HEPaBHOMEPHO — IUIOTHOCTh OT OCH IPOBOJIHHKA.




2.5 B CcOOTBEeTCTBHH ¢ IepBLIM ypaBHeHHeM MakcBenaa B HHTErPaIbHOI
dopme mepemenHoe nojie IOpPOKIACT BOKPYr cels BHXpeBOe
rnoie.

2.6 B coorBeTcTBHN CO BTOpHIM ypaBHeHHeM MakcBelia B HHTErpajibHOIT
(opme MarHHTHOe mONe €O37Ma€TCA He TONBKO TOKAMII IPOBOANMOCTH, HO H
H3MEHAOIINMCSA BO BpeMeHH

2.7 B COOTBETCTBHH C TpeTHHM ypaBHeHHeM MakcBeaia B HHTErpaJbHOIl
dopme HeTOUHIKOM OIS ABISIOTCA CBOOOIHBIC 3JI€KTPHYECKIHE
3apsIbl.

2.8 B cOOTBETCTBHIN C UeTBePTHIM ypaBHeHHeM MakcBelia B HHTETpaabHOIT
(opme B npupoze He cymecTByer 3apsIoB.

2.9 113 anamm3a 1- ro u 2-ro 3akoHoB MakcBeia CICOYET, YTO NEepPEeMEHHOE
MarHOTHOE II0Jle€  MOPOKIAeT BHXpeBOEe . @ [epeMeHHoe
3JIEKTPHYECKOE [1071€  MOPOKIAET . TO €eCTb IlepeMeHHEBIe
TICKTPHIECKOS H MATHHTHO® 10151 HePa3phIBHO CBA3AHBI APYT C IPYTOM H ABIAIOTCS
IPOCTO MPOSABICHUAMH €IHHOIO :

2.10 IIupKynaums BeKTOpa HaNpsKeHHOCTH 3JIEKTPHYECKOr0 IOaSA 10
IIPOH3BOTEHOMY 3aMKHYTOMY KOHTYpY L paBHa B3ATOil ¢ 0OpaTHBIM 3HaKOM
H3MCHCHHS MarHHTHOTO MOTOKA CKBO3b IOBEPXHOCTh, HATAHYTYIO Ha

KOHTYP.

2.11 Tok cmenieHNs He ABJISETCS HANPABICHHBIM IBIGKCHIEM 3aps/KEHHBIX
YaCTHIL, MOITOMY MOKET CYIIECTBOBATh B

2.12 Ilepsoe ypaBHeHnme MakcBeq1a ABIfeTcs 00OONICHIEM Ha caydait
IepEMEHHbIX TMoeill  3aKoHa . ONHCBIBAIONIEr0  BO30YKICHHSA
MarHHTHOTO I10.15 JIEKTPHUYECKHMH TOKAMIL.

2.13 Tpetse ypaBHeHIIe MakcBesia, 0OBIYHO Ha3bIBaEMOE TeopeMmoit 'aycca
H CIyXKHT o0oOmeHneM 3akoHa KyloHa, ONHCHIBAIONIEr0 B3aHMOICHCTBIIE
HETIONBIDKHEIX 3apAIOB: MOTOK BEKTOpa 3JeKTpHYecKoil MHAyKumn D uepes
NPOH3BOIBHYIO IOBEPXHOCTL S paBeH . HaxoasmeMycs B o0beme V,
OrpaHHY€HHOM MOBEPXHOCTHIO S,

2.14 CKOPOCTE — CKOPOCTh NepeMelleHHs (poHTa
TFapMOHHYECKOIT BOJHEL

2.15 Kos>pdumirent — ONpelensieT yMeHbIICHHe aMILTHTY/IBI
37CKTPOMAarHHTHOII BOJIHBI [PH MPOXOKACHHH OJTHOTO METpa IYTIL.




2.16 Ha3bIBAaCTCA IPOLECC CO3JaHHA B NPOCTPAHCTBE
37€KTPOMAarHHTHOTO I10]1 BOJTHOBOTO XapaKTepa.

2.17 O5B HasbiBaeTcA 3IEKTPHYECKH Malblii OTPe30K NPSMOTHHEITHOrO
37IEKTPHYECKOro (IMEepEeMEHHOr0) TOKa, aMILIHTYAa i ¢a3a Toka B KakIoil Touke
KOTOpPOTO

2.18 3aBHCHMOCTh AMIUIMTYABI MOAA OT YIJIOBBIX KOOPIHMHAT npn
(pukcnpoBaHHOM  paccTOSHHH 0 TOYKH HaOMIOmeHHs —
HamnpaBJICHHOCTH

2.19 B peanbHBIX cpeaax Beeraa MpICYTCTBYET Kak TOK HPOBOIMMOCTH, TAK
H TOK

2.20 DIeKTpOMarHHTHOE M0J€ — 3TO COBOKYMHOCTh B3aHMOCBS3aHHBIX
I nosieil.

2.2] DreKTpoMarHHTHBIE BOJIHBI IIPeICTABIAIOT c000ii BOJTHBI.

2.22 B mo0oii Touke 31eKTPOMATHHTHOTO MOJS BEKTOP HANPLKECHHOCTI
MEKTPHYECKOro nojis E n BeKTop HanmpsykeHHOCTH MarHHTHOro mojis H B3amMHoO
0 HAIPABJICHHIO PaclpoOCTPaHEHNA CKOPOCTH.

2.23 Kaxknas Touka ()poHTa BOIHEI SBJISETCS HCTOUHHKOM BOJIH.

2.24 NOKa3areib IPEIOMICHHA — (H3HYeCKas BeIMYHHA,
XapakTepH3ylomas H3MeHEeHHe CKOPOCTH 3IeKTPOMArHHTHOII BOJHEI B cpele
OTHOCHTEJILHO BaKyyMa.

2.25 [OKa3aTellb TMpeIoMICHHA — (H3nYecKas BeJIHYHHA,
XapakTepH3yollas H3MEHEHHEe CKOPOCTH 31eKTPOMATHHTHOH BOIHEI BO BTOPOii
Cpe/ie 110 OTHOIICHHIO CKOPOCTH BOJIHHI B IIEPBOii cpeie.

3 Bonpocwi na yemanoenenue nociedosamensHocnu

3.1 VcraHoBHTe MPaBIIBHYIO MOCTENOBATEIBHOCTS 3TANOB  PAcyeTa
MarHiTHOTO 11075, CO3/1aBaeMOTO IPAMBIM IIPOBOIHHKOM € TOKOM

a) oNpeIe/NTh BEIHYIHY TOKA, IIPOTEKAOIIEro Yepe3 MPOBOTHIK

0) BBIYHCINTH PAacCTOSAHIE OT MPOBOIHMKA 10 TOYKH, B KOTOPOIl HYKHO
ONpeeNTh MarHHTHOE M0JIe

B) NpHMEHHTh 3aKoH bmno-Capapa mmm 3akoH Ammepa Ui BBIYHCICHHA
MarHuTHOTO MO

I') ONpEIeIHTh HAMPaBIEeHHE MarHHTHOTO MO MO MPABIUTY MPABOTO BHHTA.

71) 3amncath (GopMyIIBl U pacueTa MarHHTHOTO MOJIA B 3aBHCHMOCTH OT €ro
reoMeTpHYEeCKOoil KOH(HTypar



3.2 VeTaHOBHTE NPaBIIBHYIO HOCIEI0BATENBHOCTH YTAIOB dopmupoBanns 1
PacnpoCTpaHeHNs 3/IEKTPOMArHHTHOI BOJTHBI.

a) B KOJIeOIFoIIeM s 3IEeKTPHYECKOM T1071e CO3aeTCs H3MEeHeHIe MArHITHOIO
10714

0) osneKTpHyeckoe H MarHHTHOE MOIA KOIeOTOTCH B NIPOCTPAHCTBE,
NEPNEHINKYISAPHO APYT APYTY

B) SJIEKTPHYECKHil 3apsi] HauHHAeT KoaeGaThed, CO3aaBas nepeMeHHOe
JMEKTPHYECKOE I0JIe

) CO31aHHOE H3MEHEHHe MAarHHTHOTO MO BHI3BIBACT JajbHeilmee
H3MEHEHHE 3JIEKTPHYECKOTO 1O

J) 57€KTPOMArHHTHASA BOJIHA PACIIPOCTPAHACTCA B IPOCTPAHCTBE

3.3 VcraHoBHTe  NpaBIIBHYI0 — IOCTEIOBATENBHOCTh  AHANA30HOB
ICKTPOMAarHHTHBIX BOJIH B NNOPAIKE YBEIHYEHHS YaCTOTEI

a) YIBTPAKOPOTKIE BOJIHEI

0) cpeaHHe BOJHEI

B) YIBTpa(HOICTOBOE H3TyUeHHE

T') BHAHNMOE H3Iy4eHHe

3.4 VcraHoBHTe MNpaBIUIBHYIO  NOCICOBATEABHOCTh  AHANA30HORB
SJICKTPOMArHUTHBIX BOJIH B MOPSJIKE YMEHBIIEHHS YaCTOTHI

a) YABTPAKOPOTKHE BOIHEBI

0) CpeIIHNe BOJIHEI

B) VIBTpa(uoIeTOBOE H3TyYeHHE

T') BUANMOE H3/Ty4deHIe

3.5 VcraHOBHTE NMPAaBHIIBHYIO MOCTEI0BATEIBHOCTD ITAMIOB. OIHCBIBAKOIINX
TIOAB/ICHHE 1 NPOABICHNE CKHH->()()eKTa B MPOBOIHHKAX IIPH MepeMeHHOM TOKe

a) NpHOOpEeTeHHEe NPOBOIHHKOM MNEPEMEHHOTO TOKa He3apsKeHHBIMH
JacTHIAMH OIpe e/ IeHHOI IIJIOTHOCTH

0) ¢ yBenHYeHHEM YacCTOTHI [ICPEMEHHOTO TOKAa CHIDKAeTcs I/yOHHa
NPOHHKHOBEHNA 3ICKTPHYECKOr0 OIS B IIPOBOIHHK

B) Ha MOBEPXHOCTH MPOBOIHHKA KOHIEHTPHPYIOTCS TOKOBBIE INIOTHOCTI

T') HOBEPXHOCTHAS 000/I0UKA MPOBOIHNKA CTAHOBITCH OCHOBHOI 0BIACTHIO.
re Te4eT TOK

1) mosBleHHe CKHH->pdekTa mpHBoaNT X VBEIHYCHHIO CONPOTHBICHNS
IIPOBOHHKA

3.6 YCcTaHOBHTE NPABIUTBHYIO 110CI€I0BATEIEHOCTE ITANIOB B3ANMOICTICTRIIS
3apKEHHOM YaCTHIIBI ¢ OTHOPOIHBIM MarHHTHBIM MOJIEM OT MOMEHTA HOCTYIUICHNS
JacTHIBI B MOJI€ 10 €€ ABIKEHHS B 3TOM I10J1e

a) 3apsKeHHas YaCTHIIA BXOIHT B OJHOPOIHOE MArHHTHOE OJIe

0) Ha YacTHIly HaulHaeT 1eliCTBOBATH MArHHTHAS CIUIA. Harpas/IeHHas
NEPNCHINKYIAPHO KaK K HANPABICHHIO ABIKEHNA, TaK H K MATHHTHOMY TIOJIEO

B) HAYHHAETCS ABIKEHHE YaCTHIIBI 110 KpPYroBOIl TpaeKTOPHH



r) 9acTHIA NPOAOKAET ABHTAThCA C IOCTOSHHOI CKOpPOCThIO, H3MeHs
HallpaBJIcHHE
J1) 4acTHIIA NMOKIIaeT MarHUTHOE ToJIe

3.7 YcTanoBHTe NPAaBHIBHYIO MOC/IEI0BATEIBHOCTS ITANOB BO3HNKHOBEHIS
JJICKTPHYICCKOTO TOKA B 3aMKHYTOM KOHTYpE B pe3yIIbTaTe H3MEHEHNS MarHHTHOTO
oA

a) MarHHTHOE I1071¢, IIPOHH3BIBAIOLIEe KOHTYP, H3MEHSETCSA BO BpeMeHH

0) HHIYIIPOBAHHEIT TOK CO3aeT CBOE COOCTBEHHOE MATHHTHOE [IOJIE

B) B pe3yibTaTe H3MEHEHHS MAarHHTHOTO TOJSA B KOHTYpE BO3HHKAaeT
3eKTpoaABIAKYymas cuna (/1C)

I) HHIYIHPOBAHHBII TOK B KOHTYpe HANpPaBlIeH Tak. YTOOLI
NPOTHBOCIHCTBOBATH H3MEHEHHIO MarHHTHOTO MO (110 3aKoHy JleHmna)

71) 3aMKHYTBIIi KOHTYP Ha4HHAET MPOBONTE 1eKTPHYECKHIT TOK

3.8 VcTanoBHTe NpaBIIBHYIO MOCIEIOBATEIBHOCT ITANOB HCIIOIb30BAHILS
NpaBila TpaBoil pPyKH Ul ONpelelNeHHs HANpaBlIeHHSs HHIYKIHOHHOTO
MarHiuTHOTO 1014

a) onpeieNNTe HAaIPaBIeHHe TOKA B IPOBOIHIKE

0) HanpaBbTe NaJIBIBI IPABOIl PYKH B CTOPOHY ABIKEHHS TOKA

B) MOAHHMHTE GOIBIIOl Maeln npaBoii pykn NEepIeHINKYIIPHO K MajabliaM

I') HalpaBJIeHHe, KOTOPOE YKa3bIBaeT GOMBIION Masell, OyZeT HampasjieHHeM
HHIYKIHOHHOTO MarHUTHOTO MO (UM JIHHHH MarHHTHOI HHIYKIIH)

3.9 YcTaHOBHTE NPABHIIBHYIO MTOC/ICI0BATEIBHOCTE NPHMEHEHHS OCHOBHBIX
3aK0HOB MakcBel1a /U1 aHAMI3a 1eKTPOMArHUTHBIX SBICHHIT I IPOLIECCOB.

a) 3aKoH I'aycca [uls 371€KTPHYECKOTo MOMA: 3apsAld CO3xaeT IMEKTPHYECKOE
T0JI€, M IOTOK SACKTPHYECKOTO MOJIA Yepe3 MOBEPXHOCTh MPOIOPLHOHATEH 3apsTy
BHYTPH Hee

0) 3akoH I'aycca 1711 MArHHTHOTO MOJISI: MATHHTHbIE 3apsibl He CYIECTBYIOT,
I IOTOK MarHUTHOIO I01A Yepe3 3aMKHYTYIO IOBEPXHOCTh paBeH HYJTIO

B) 3aKoH Qapaes: H3MeHsIOIeecs MArHATHOE MOJIE CO31aeT 3IEKTpHYECKOe
noie

r) 3aKkoH Awmmepa ¢ momnpaBkoii Makcsemia: CKTPHYECKHII TOK H
H3MCHAIONIEESCS SJICKTPHYECKOE I10JI€ CO3/Ial0T MAarHHTHOE 11018

3.10 YeranoBnTe NpaBIUIBHYIO HOCTIEI0BATEIHHOCTD ITATIOB, OINCHIBAKOLIIIX
NpHMEHEHNE 3aKOHa JIeHNa K HHIYKIII 3IeKTPHYECKOro TOKA B IIPOBOIHHKE:

a) H3MEHEHHE MAarHHTHOTO MOTOKA Yepe3 KOHTYP IH IPOBOAHIK BBI3HIBACT
NOSBJICHHE 3]IEKTPHYECKOTO TOKa

0) HampapJeHHe HHIYIHPOBAHHOIO TOKA onpeaensercs TakK, 4ToObl OH
CO37aBal MarHHTHOE IOJ€, NPOTHBONOJIOKHOE H3MEHEHHIO MepBOHAYAILHOTO
MarHHTHOTO [OTOKa

B)  OOHapyKeHHe  H3MeHEHHS  MAarHHTHOTO O] (Hanprmep,
NpHOIHIKAIOMIETOCS MarHHTA)



I') HHAYIHPOBAHHBII TOK HAYHHAET MPOTEKATh B 3aMKHYTOM KOHTYpe
I) MHIYUHPOBaHHBIII TOK BCerga CTPEeMHTCA IMPOTHBOACIICTBOBATH
H3MEHEHHIO, BBI3BABILIEMY €T0

3.11 YeranoBHTE NMpaBIIIbHYIO MOCTIEI0BATEIBHOCTD ITAMOB, OMICHIBAOIIIX
IPOIIECC PACNIPOCTPAHEHHs 3IeKTPOMArHHTHBIX BOJIH OT Nepe1aTuHKa K IPHEMHHKY

a) OSJIEKTPOMArHHTHBIE BOJIHBI H3JIYYAlOTCA AHTEHHOI IepeaaTdyHka M
HAYHHAIOT paclpoCTPaHATLCA B IPOCTPAHCTBE

0) mepeJaTuHK TeHepHpyeT IepeMeHHBII TOK, KOTOpEI co3aaeT
H3MEHSIOIIeecs 3TeKTPHIecKoe 1oJe

B) 3JIEKTPOMArHHTHAs BOJIHA IPOXOIAT Yepe3 pa3IHyuHbIe CPelbl, Tepsas YacTh
CBOEI YHEPrHH

I) NpHEMHHK YJaBIHBaeT pPaAHOBOIHBI H mpeoOpazyeT HX oOpaTHO B
3JIEKTPHYECKHIT CHIHA

J1) H3MEHsIoNIeecs IeKTPHYECKOoe MoJe CO31aeT MarHHITHOE I10J1e

3.12 YcTtaHoBHTe NPaBHIBHYIO MOCIEI0BATETEHOCTD ITANOB, OMHCHIBAIOIIIX
MIPOLIECC CO3/1aHHA CBETOBBIX BOJH C KPYTOBOil MosspH3aleii

a) CBeTOBasg BOJIHA MPOXOIHT depe3 (IIBTP., KOTOPHIl H3MEHAET e€
MOJIAPH3ALHIO

0) ZBe IUIOCKHE MOJSAPH30BAHHBIC BOJHBEI € OIMHAKOBOH AMIUTHTYIOI H
acTOTOIl, HO ¢ pa3Hoii (pa3oil (00bruHO Ha 90 rpaxycoB) KOMOHHHPYIOTCH

B) B pe3ylbTaTe B3aHMOJEICTBHA 0Opa3zyeTcs Kpyropas IMOISpH3ALIAL. TIe
JEKTPHYECKOE I10JI€ BPAILIAeTCs ¢ ONpeIeIeHHOI YacTOTOl

T') Kpyrosas oJIspH3alii MOKET ObITh IIPaBOil IIIH JICBOIT B 3aBHCHMOCTH OT
HalpasJIeHHs BPALIEHHA YIeKTPHYECKOr0 MO

3.13 YcraHoBHTE NMPABHIBHYIO MOCISI0BATEIBHOCTD 3TANOB, OMHCHIBAIONIHX
nporecc padoThl ATEMEHTAPHOTO IEKTPHYECKOro BHOpaTopa

a) B pe3ylbTaTe MH3MEHEHHSA TOKa B LENH CO3JaeTcid INepeMeHHOe
3JeKTpHYECKOe M0Jle BOKPYT BHOpaTopa

0) BuOpaTop HaumHaeT KoiedaTbCsA MOA JiiCTBHEM MEPEeMEHHOTr0O TOKa,
Co371aBas MepEeMEeHHBIIl MarHUTHBIII T10.1e

B) CO3JaHHBIE  JIEKTpHYECKHe H  MarHuTHBIE I0oad  0o0pasyioT
3JIEKTPOMArHHTHBIE BOJIHBI, KOTOPBIE PaclpOCTPAHAIOTCS B IPOCTPAHCTBE

r) mpouecc KoieOaHHsA BbI3BIBaCT H3MEHEHHe IUIOTHOCTH 3apsAna Ha
BHOpaTOpe, YTO MPHBOINT K H3MEHEHHIO IKTPHYECKOrO MOJIs

1) B pe3yibTaTe B3aHMOZEINCTBHS 37I€KTPHYECKOro I MArHHTHOTO IoJeii
dbopMupyeTcs 3MeKTPOMAarHHTHAs SHEPIHs

3.14 YcranoBuTe NPaBHIBHYIO NIOCIE0BATEILHOCTS ITAOB, OMHCHLIBAOIIIX
nporecc paboTel 31€MEHTAPHOTO IIEIEBOTr0 H3TydaTes

a) mnepeMeHHBI TOK MPOXOINT dYepe3 MIEAeBOIl H3IydaTeldb, CO3aBas
NepeMeHHOe IeKTPHYECKOe MoJIe



0) H3MeHeHHe IUIOTHOCTH 3apsAI0B Ha MOBEPXHOCTH H3JTyYaTess MPUBOIUT K
00pa3oBaHHI0 MArHHTHOTO 1101 BOKPYT HEro

B) 3JEKTPHYECKOE H MArHHTHOE MOJIs B3aHMOJICHCTBYIOT IPYT ¢ JPYrom,
(popmipys 31eKTpOMAarHHTHEIE BOTHEI

I) CO3JaHHBIE  IEKTPOMATHHTHBIE  BOJHEI pacnpocTpaHsoTcs B
NPOCTPAaHCTBE OT LIEIEBOTO H3IydaTess

1) 33 CUeT HAMPaBICHHOIO M3IYYEHHs IIeIeBOro H3JIydaress OpOHCXOIHT
(opmupoanue 31ekTpoMarunTHOrO MONIS

3.15  VcraHoBHTe  mpaBWIBHYIO  MOC/TEIOBATENLHOCTE CBOIICTB
IEKTPOMATHUTHBIX BOJIH

a) SIeKTPOMArHHTHAs BOJHA IPEICTABIfET CcoOOii pacmpocTpaHeHne B
TMPOCTPaHCTBE ¢ TCUCHHEM BPEMEHH IepeMeHHBIX (BIXpPEBHIX) EKTPHUSCKHX I
MarHHTHBIX IOJIel

0) 3/1eKTPOMArHHITHBIE BOTHBI H3IY4al0TCS 3apsaaMi, KOTOpPhIe JBIDKYTCA ¢
YCKOpCHHEM, Hampumep, npH Kojiedanmax. Ilpmuem, wem Gombmre YCKOpeHHe
KOJIeOIOIINXCA 3apAIOB, TeM GOIIbIIe HHTEHCHBHOCTE H3TY4YE€HHSA BOJHEI

B) BeKTOpHI E 11 B B 3mekTpomaranTHoii BotHE NePHOEHINKYISPHEI APYT IPYTY
H IICPIICHANKYIAPHBI HATIPABICHHIO PacIpOCTPAHSHHS BOJIHBI

I') 3IEKTPOMAarHUTHAs BOJTHA SBISETCS IOIepeYHOI

3.16 Vcrta”oBuTe MPaBILIPHYIO  MOCIEI0BATebHOCTE Cpel MO  Mepe
YBEIHYEHHA PE3yIbTHPYIOMIET0 MArHHTHOTO T10JIs

a) AnaMarHNTHBIE

0) mapaMarHnTHBIE

B) eppOMarHuTHEIE

3.17  VcraHOBHTE  NpaBHIBHYI0  MOCTEZOBATETHHOCTE CBOIICTB
JJICKTPOMArHHTHOTO  MOJA,  BBITEKAIIHX M3  KakIOrO0 W3 YeTBIPEX
nn(depeHINaTbHBIX ypaBHEHMIT ciicTeMbr MakcBe 11a

a) OSIEKTPHYECKOE H MArHHTHOE IO B3alMOCBA3aHBL Hes3aBHCIHMOe
CYHIECTBOBAHHE 37EKTPHYECKOTO MO BO3MOKHO TOJIBKO B 37EKTPOCTATHYECKOM
clIy4ae

0) HCTOYHHK 31eKTPOMArHHTHOTO T10JIS — ICKTPHYECKHE 3apsi/Ibl I TOKH

B) MarHHTHOE MOJIe BCErzla BUXPEBoe, JJIEKTPHYECKOE IT0JI€ MOKET OBITh KaK
BHXPEBBIM, TaK I TOTCHUHATBHEIM. UHCTO MOTEHUHATBHOE JIeKTpHYEcKoe MOJTe
BO3MO’KHO TOIBKO B 3J1€KTPOCTATHIECKOM CIydae.

I) CHJIOBBIE JTHHHH 3TEKTPHIECKOr0 MO MOTYT HMETh HETOK. CTOK. CHIOBELC
JIHIH MarHUTHOTO T107I BCET/IA HellPEPHIBHEL

3.18 VYcraHOBHTE NpaBIIBHYIO MOCTENOBATEILHOCTE YPaBHEHHI MOJHOII
CHCTEMBI M pepeHIaTbHbIX YpaBHEHN 3IeKTPOCTATHKIL

a) rot £ =0
6) divD=p’



B) D=¢ E

3.19 VcraHoBHTe NPaBIUIBHYIO MOCIEA0BATEIBHOCTE YpaBHEHHIT MOJIHOI
cucTeMsl AnddepeHIHATbHBIX YPaBHEHNIT MATHHTOCTATHKI

agrot H=0
5 divB =0
s B=HH

3.20 VYcTaHOBHTE MPaBIUIBHYIO IOC/IEI0BATEIBHOCTh YpaBHEHHIl MOJIHOII
cucTeMsl aH(depeHINaIbHbIX YPaBHEHHIT CTAIHOHAPHOTO 3IEKTPOMATHHTHOTO
nporecca

a) r0tg=0
, divD=p’

—

B)Dzeaf,f’
r)j3=GE

3.21 VYcra"oBuTe MNpaBIUIBHYIO IOCIEIOBATEILHOCTh YpaBHEHHIl MOJHOI
CHCTEMBI TPAHHYHBIX YCIOBHIT

__ 3
a) EalEln _£a2E2n =%

6) Elt = EZI

B) “alHln =“a2H2n
7, Hlt _HZT =J;V

3.22 VcrtaHOBHTE MNpaBIUIBHYIO  IOCIEIOBATeIBHOCTH  0Opa3OBaHHA
CTPYKTYPHI 3JIeKTPHYECKOI0 01 3JIEMEHTAPHOTO 3/IeKTPHYECKOro H3IyuaTeIs

a) Tok mporekaer 1o DI Beepx. K konuy neppoii werBepTn mnepnosa
H3MEHEHNA TOKa BepXHAA 4acTh DDl 3apaantcsa MOMOKHTEIBHO, HIKHAS —
OTpHLIATEILHO MpaBasi Kpyrosas

0) BO BTOpOil 4YeTBEepPTH MepHOAA H3MEHEHHA 3IEKTPHUYECKOro TOKa
HauHHaeTCAd MpOoLecC «OTIIHYPHBAHHA» CIVIOBBIX JIHHHII 37I€KTPHYECKOro I0JIs
UIHITHYECKas JIeBas

B) K KOHIY BTOPOIl Y€TBEPTH NEPHO/1a H3MEHEHHS IeKTPHYECKIII TOK paBeH
HYIIIO H NPOLecc «OTIIHYPHBAHHA» 3aBepIIaeTCs MOIHOCTRIO. [IpH 3TOM CitoBbie
JIIHHH 3J€KTPHYECKOTO 11071 He CBA3aHBI ¢ MOBEPXHOCTHIO DI

r) BO BTOPOM MOJyIIepHO/Ie TOK MpoTeKaeT BHU3. HIkHsAA gacTs 3apsoKaeTcs
MOJIOKHTEIBHO, BEPXHASA — OTPHLIATEIBHO



3.23 VcraHOBHTE NPABILTBHYIO NMOC/IEI0BATETHHOCTD OMICAHILS nporecca
andpakim

a) majawmue >IeKTPOMArHHTHBIE  BOJHBL. XapaKTepHCTHKH  KOTOPHIX
TOAralOTCA H3BECTHBIMH, HABOIAT HA META/LTHYECKIIX Te/IaX MOBEPXHOCTHBIE TOKIL

0) TOKH, B CBOI0O OuYepenb, BO3GYKIAT B OKpY’KalomeM MpOCTPaHCTBE
BTOPHYHBIC 3JI€KTPOMArHHTHEIE BOJIHBI

B) BBIYHCICHHE BTOPHYHOTO 51eKTPOMArHHTHOTO MOAS  (JOCTATOYHO
OIpeaeNTh TOIBKO 01HY KoMnoHeHTy (E wm H))

3.24 VcTaHOBHTE NPaBILTBHYIO TIOC/IEI0BATETHHOCTD npoliecca npuMeHeHHs
(popmyn @penens 1s pacuera mudpakum cBera

a) ompeeNTe NapaMeTpsl NA1aMMIEro CBeTa, TaKHe Kak JUTHHA BOTHL] I yroiu
naaeHns

0) BeIdepuTe mMoxxomsmyIo (opmyy OpeHens 118 pacyeTa aMILIHTYIHI
OTPAKEHHOTO 1 MPETOMJICHHOTO CBeTa (HampuMep, (opMyna IId mPSIMOro mim
00paTHOTO OTpakeHHs)

B) paccumTaiite Ko>({(HIHEHTE OTpakeHHS H NPONYCKAHHA Ha rpaHuIe
paszena aByX cpexn

I) TpoaHATH3NPYIiTe MNOTYYeHHBIE pe3ylbTaThl LIS OIpeIeICHISA
HHTCHCHBHOCTH CBETa B PA3IHYHBIX HANIPABJICHIAX [10CIe AH(PAKIIHH

3.25 VcraHoBHTE OPaBHIBHYIO  IOCICI0BATEIbHOCTh  IHANA30HOB
J/ICKTPOMArHHTHBIX BOJIH 10 YBEIHYEHHIO JUTHHEI BOJIHEI

a) paaHoOBOJIHEI

0) yapTpadioneToBoe H3TyUeH e

B) HH()paKkpacHOe H3/IyUeHNe

I') raMMa-I3JIydeHHe

11) MHKPOBOJTHBI

€) BHINMBIii CBeT

4 Bonpocwt na ycmaroenenue coomeemcemeus

4.1 YcraHoBuTe COOTBETCTBHE MeKIY Ha3BaHHEM 3aKOHa
JICKTPOMArHHTHOTO 1014 1 ero GopMyIHpoBKoil (anddeperimansaas dopma)
HasBanne DopmyaHpoBKa
1. 3akoH I'aycca a) MEKTpHYeCKHiT 3apsi sBiIgeTcs
HCTOYHHKOM 3IEKTPHYECKOI HHIYKIIHH
2. 3axon I'aycca u1st MaranTHOTO MONA | 6) He CYIIECTBYET MATHHTHBIX 3apsA/I0B

3. 3akon uHaykunn Papanes B) H3MEHEHHE MATHHTHOIT HHIYKIIHH
NOPOKIACT BHXPEBOE TEKTPHYECKOE
noie

4. 3akoH Amnepa - Makcpenia I') 3JeKTPHYECKHIT TOK H H3MEHeHHe

3EKTPHYCCKOI HHAYKIIHH MTOPOKIAOT
BHXPEBOE MarHHTHOE [10J1e




4.2

VcTaHoBHTe

COOTBCTCTBIIC Ha3BaHIeM 3aKOHa

MEKITY

YICKTPOMATHHTHOTO 1O/ 1 €T0 (hOPMY/IHPOBKOIT (HHTerpaibHas dopma)

Ha3sganne

DopmymHpoBKa

1. 3akon I'aycca

a) MOTOK 3MEKTPHYECKOIl HHIYKIHNH Uepes 3aMKHYTYIO
NOBEPXHOCTS S MPONOPIHHOHAICH BeIHYHHE CBOOOIHOIO
3apsia, HaXOIAIErocs B 00bEMeE V, KOTOPEIIT OKpYKaeT
MIOBEPXHOCTS S.

2. 3akoH 'aycca s
MarHHTHOTO IO/

6) MOTOK MarHMTHOIN MHIYKIIHI gepe3 3aMKHYTYIO
MOBEPXHOCTh paBeH HY/IH (MarHHTHbIE 3apsiisl He

CYIIECTBVIOT).
3. 3aKoH MHIYKUNH |B) H3MeHeHHe MOTOKA  MATHITHOIN HHIYKITHH,
Dapanes NPOXOISIIETO Yepe3 He3aMKHYTYIO MOBEPXHOCTH S,
B3ATO€ ¢ OOpaTHBIM 3HAKOM, IPONOPIHOHATHLHO

UHPKYIIALIH 31eKTPHYECKOr0 MO/ Ha 3aMKHYTOM
KOHType |, KOTOpBIii AB/IseTCS rpanHnIIeii TOBEPXHOCTH S.

4. 3akoH Awmmepa -
Makcgemnia

I) MOMHBIIT 1CKTPHYECKHIT TOK CBOOOIHBIX 3apsiIoB I
H3MEHEHHE NIOTOKA 3IEKTPHYECKOIT HHAYKIINH Yepe3
HE3aMKHYTYI0 MOBEPXHOCTb S, MPONOPIHOHAIBHEI
IHPKYIAIIH MarHHTHOTO 110/ HAa 3aMKHYTOM KOHTYpe
l, KoTOpEIiT ABIIACTCS rpaHmITeli TOBEPXHOCTH S.

4.3 YcTaHOBHTE COOTBETCTBHE MEKIY CHCTEMOIR ypaBHeHHII MakcBemnia u
TeM, KaKIe IIPOIIECChl OHA OMICHIBAET

Cucrema ypaBHeHHil

IIponecchr

3

dl =0

a) cHcTeMa ypaBHeHHiT MakcBelU1a Uist CTalHOHAPHBIX
3JIeKTPHYECKHX H MAarHHTHBIX MOJIeH

i
$BdS=0
§.0 3 )
s e 63 R 0) cictema ypaBHeHHiT MakcBemna s MEPEMEHHOTO
j; Edl =- EdS ICKTPOMArHHTHOTO OIS MPH HATHYHH 3apsKeHHBIX
L § Tel H B OTCYTCTBHE TOKOB MPOBO/IHMOCTH
_‘
-+ = oD —
fHd 1 =["=ds
. < Of




- —b_ —- .5_ —
LHdI—-[(.[+ a;'ds,
fpas=o
§Bas=0

3,9

B) CHCTeMa ypaBHeHHIT MakcBelUIa 11 nepeMeHHOro
37ICKTPOMArHHTHOTO IMOJIA NPH OTCYTCTBHH 3apsKEeHHBIX
TeJ 1 HATHYHH TOKOB IPOBOIHMOCTH

4.4 VCTaHOBHTE COOTBETCTBHE MEAKIY MaTeMaTHUeCKOil (opmoii 3ammcu
3aKOHA 31€KTPOMArHHTHOIO MOJIS I €T0 HalMeHOBaHHeM

Dopma 3anmcu

HanmeHoBanne

s

div Vi m i a) 3aKOH COXpaHeHNA 3apsAaa

L. l
..%

dl V ‘ — O 0) ypaBHEHHe HeNPepEIBHOCTI
5 J NOTH

- —
5 J= oFE B) 3aK0H OMa

4.5 VcTaHOBHTE COOTBETCTBHE MEAKIY KIaccaMu 3JIEKTPOMArHUTHBIX MOJIeil

H HX onpeaeIeHHIMH

Kiace SMIT

Onpenenenne

. CtaTtnueckne nosis

a) MO, CO3JaBaeMBIE CHCTEMAMH HEMOJBIKHBIX
3apAI10B, MOCTOSHHBIX MATHHTOB H OCTOSHHBEIX TOKOB
B TeX 001aCTAIX, I7Ie TOKH OTCYTCTBYIOT; B 3TOM CIydae
CHCTeMa ypaBHeHHII MakcBeria pacnazaercs Ha JBe
[IOJICHCTEMBI, KakKIasg H3 KOTOPEIX COAEPKHT OO
ICKTPHYECKHE, JTHOO MAarHHTHBIE BETIUIHEL

2. CramonapHoe

6) IIOJIe, CO3JaBacMoe CHCTEMaMH HEOIBHAKHBIX

IEKTPOMArHHTHOE 3apsI0B, MIOCTOAHHBIX MarHHTOB H IIOCTOSHHBIX TOKOB
nojue B TeX 00:1aCTAX, I/Ie TOKH CYIIECTBYIOT

3. KsasncranmosnapHoe | B) mosie, HCTOYHHKI KOTOpOIo MpeAcTaBIAIOT Coboil
3IEKTPOMAarHHTHOE OTHOCHTEIBHO MEUICHHO MEHSIONINECS BO BpeMeHH
none (ynkumm. Takumm o6paszom, uro

NPOCTPAHCTBEHHBII  MepHOA  H3MEHeHHA  MoJs
OKa3bIBACTCS CYNISCTBEHHO MEHBIIIE, YeM JTHHelHbIe

Pa3sMephbl aHATH3HPYEMOIi 00/1aCTH IPOCTpaHCTBA




4. BeICTponepeMeHHbIE | I') IPOCTPAHCTBEHHbII] NIEPHOA H3MEHEHHS OIS
10JIA OIHOTO  MOpAIKa  IIH  MEHBIIE  pa3MepoB
AHAIHN3HPYeMOIi 001aCTH NPOCTPAHCTR

4.6 Vcra”osure COOTBETCTBHEC MEXKIY BHIOM IIEKTPOMAarHuTHOI O
H3JIVYCHHA H €TI0 OIMHCaHHEM.

Kaace SMII Onpenenenne
1. Hadpakpacuoe a) 3NEKTPOMArHHTHOE MH3IydeHHe, 3aHIMalollee
H3Ty4eHHe CIICKTPATBHYI0 001acTh MEXKIY KpPacHBIM KOHIIOM
BILTHMOTO CBeTa 3 MHKPOBOJIHOBEIM
pannon3Iy4eHHeM.

2. Buanmoe n3nyuenne | 6) 31eKTpOMAarHHTHBIE  BOJHEL BOCIIPHHHMAaeMBble
4€JI0BEYECKHM TJ1a30M
3. VibTpadmoneToBoe | B) 31eKTpOMArHHTHOE I3IyYeHHE, 3aHHMarollee

H3/Ty4eHHe CIEKTPAIBHBIT  AHaNa30H MeEKAY BHAHMBIM 1
PEHTTCHOBCKHM H3TYYeHHIMH

4. PentreHosckoe I) 31eKTPOMArHHTHBIC BOJNHBI, SHepris ¢doToHOB

H3/Iy4eHne KOTOPBIX JICKHT Ha MIKajJe 3JICKTPOMArHHTHBIX BOJIH
MEXIY YyIAbTpadHOIETOBEIM HITYYEHHEM H raMma-
H3JIy4eHHeM

4.7 YcTaHOBHTE COOTBETCTBHE MeKIY THIIAMH Cpel i HX OIpeIeIeHHAMH

Cpena Omnpenenenne

1. I3otponnas a) ¢Qusnyeckne cBoiicTBA OMMHAKOBEI MO BceM
HANpPaBJICHHAM B KaK/10il TOUKe CpesIbl

2. Jluneiinas 0) ¢usmueckne cBoiicTBa He 3aBHCAT OT Be/THYNHEI
BEKTOPOB I0JIsS

3. Hemneiinas B) (u3HYecKHe CBOICTBA 3aBHCAT OT BeTHUINHEI
BEKTOPOB MOJIs

4. AHn3otpornHas r) ¢usnuecKne CBOICTBA B MPOH3BOIBHON TOUKe
PAa3IHYHEI 110 Pa3aIHYHBIM HAPABICHHIAM

4.8 VCTaHOBHTE COOTBETCTBIHE MEXKIY ypaBHeHHeM MakcBemia u Hx
(H3IYECKIIM CMBICTIOM

| VpasHeHmue Dusmgeckuit cMpic
MakcBenia

1. 1 ypaBHeHmE a) TOKH CMEIICHHA HapaBHE C TOKaMH IPOBOIHMOCTH

Makcgemna 00pasyloT MarHHTHOe Imoje. 3akoH m3MeHenus JII Bo
BpEMEHH OlpelenseT 3aKoH pacnpeneneHns MII B
IPOCTPAHCTBE

2. 2 ypaBHeHHe 0) mnepeMeHHOe MarHHTHOE MOJIe oOpa3zyeT BHXpeBoe

Makcgenia /IeKTpHYecKoe mone. 3akoH m3MeHenns MII Bo BpemeHn
OMpeeIseT 3aKOH pacnpenesnenns J11 B mpoctpancTse




3. 3 ypaBHeHHe
Makcaema

B) MOTOK BEKTOpa 3IEKTPHYECKOH MHAYKIHH uepe3
NPOH3BOJIBHYIO 33aMKHYTYIO IIOBEPXHOCTH OIpeeIsieTcs
SIICKTPHYECKHM 3apsoM (, cojaepikalMcs B 00béMe V,
OTPAaHHYCHHOM IOBEPXHOCTBIO S

4.9 YcTaHoBHTe COOTBETCTBHE MeXKIy CHCTeMOil ypaBHeHmT MakcBeiia u

THIIOM Cp&Ibl paclIpoCTpaHEHHA 3/1eK

DOMATHHTHOIT BOJIHEI

Cuctema ypaBHeHHii Makcsena

Cpena

' o(sE)
o

3(HH )
ot
aodiv(aE )=p:

1. (Rodiv(uH) = 0; div(uH)=0.

ot = j+g,

{rotE =

a) H30TpOMHAaA

r

0) dbepputHas

l'OtH _’ + 80 a(EE)
ot
% r{}tE — _popﬂ;
ot
goedivE = p;
5 modiviut) = 0; diviud) =0,
[ e E
rotl = 8089——,
ot
. oH
JTOLE =—ppu—r}
ot
divE = 0:

B) HENPOBO/IAIIAs

4.10 YcraHOBHTE COOTBETCTBHE MEKIY THIIOM 371eKTPOMArHHTHOI BOMHBI I

e€ onpeeneHneM

Tin BoHBI

Omnpenenenne

1. IlpoxonbHas a) HampapieHHe KojledaHMil MaTepHAILHOTO OOBEKTA

(wacTHi,  monelf)  coBmazaeT ¢ HampaBleHHeM
paclmpoCTpaHeHHs  BOJIHBI HIH  C  HampaBlIeHHeM

pacnpocTpaHeHns KojaeOaHHi

2. ITonepeunas

0) HanmpapileHHe KoJleGaHHii MaTepHATBHOTO O00BeKTa
(JacTHil,  moieii)  NEpPNEHANKYISPHO  HaNpapJIeHHIO




pacnpocTpaHeHHs BOJTH HIH HaIlpaBISHHIO
pacnpocTpaHeHns KoaedaHIil

4.11  VYcraHOBHTE  COOTBETCTBHE MEXKIY  THIOOM  IOJSPH3AIHI
3TIEKTPOMArHHTHOII BOJIHBI H €€ MIUTIOCTPATHBHBIM MIPECTABIEHHEM
Tun nonspmzarm IumocTpaTnBHOE npeicTaBIcHIe

1. JInHeiinas

2. Kpyrosas

3. DmmmnTHyeckas

4.12 VcraHoBHTe COOTBETCTBHE MEKIY KIaccaMil Cpelbl H YCIOBHAMH (110
AHHYHOI YacTOTe ()

Knace cpeasr YcioBne
1. TmsaexTpuk a) >0y,
2. IlonynpoBo ik 0) o=,
3. IlpoBoanank B) O<O;p,

4.13 VceraHOBHTE COOTBETCTBIIE MEKIY 30HAMH 3JIeKTPOMAarHHTHOIO OIS
IEMEHTAPHOT 0 3IEKTPHYECKOro BHOpaTopa I HX ONpeIeIeHIAMM
3ona OMII 3B Venorne

1. bkass 3o1a a) kr <<1
2. Ilpomexyrounas 3o8a | 6) kr =1




| 3. JlabHsis 30Ha | B) kr >>1 ¥

4.14 YcTaHoBHTE COOTBETCTBIE MEXKIY TEPMHHAMII H HX ONpeae/IeHIAMI
Tepmun Onpenenenne

a) NpPOCTPaHCTBEHHOe pacnpenenerie SMII n
IUIOTHOCTH TOTOKAa MOIIHOCTH B OTHOCHTEIBHBIX
eIHHIIaX

0) yrioBoii cekTop, B KOTOpOM KOHIEHTPHPYETCS
HCKOTOpast  ompelel€éHHas vacTh  M3TydaeMoii
MOIIIHOCTH

B) OTHOLIEHHE ILIOTHOCTH IIOTOKA MOIIHOCTII P(6.y),
CO31aBaeMOil B 3TOM HaNpaBICHHH JaHHOI
3. Koapumment AHTEHHOIl, K IUIOTHOCTH MOTOKa MommHocTH PO,
HallpaBJICHHOTO JEIICTBHA | CO3JaBaeMOil B 3TOM ke HaNpaBJICHHH 3TaJOHHOI
AHTEHHOII  (HeHampaBleHHOi)  mpn YCJIOBHH
PAaBCHCTBA MOJIHBIX MOIIHOCTEI H3yUeHHsA aHTeHH

1. JInarpamma
HaIpaBJIeHHOCTH

2. lInpiHa aiarpaMMsr
HaIpaBJIeHHOCTH

4.15 YcraHoBuTE COOTBETCTBHE MEKIY THIIAMH 3JeKTPOMArHHTHBIX BOJH 110
HATITHIO IIH OTCYTCTBHIO B HHX MPOIOIBHBIX COCTABISIOMIIX 3IEKTPHYECKOTO
100 MarHHTHOTO BEKTOPOB

Tun SMB Omnpenenenne
a) obda  BeKkTOpa,  INeKTpHYecKHii 1 MarHHTHBIII,
l.Toma T [EPICHIANKYIISIPHBI OCH JINHHH Tepeaadil 1, cIeA0BaTelIbHO. He

HMEIOT MPONOIBHBIX COCTABIAIONNIX, T.e. H;=0, E,;=0.
0) osMeKTpHuecKmii BeKTOp mMeeT OTIHYHYIO OT HY/IA
TpOIOIBHYIO cocTaBAOMmYI0 Ez#0, B TO Bpems Kak MarHnTHOe

2. nna E
I10JI€ BOJIHEI IIOIEPEYHO, T.e.
Hz=0.
3 wiia b B) IPOIOIBHYIO COCTaBJIAIOIIYID HMEeT MAarHHTHBII BEKTOp

(Hz#0), a 3nektpiueckoe mose nonepeyno (Ez=0)

4.16 VcTaHOBHTE COOTBETCTBHE MEKIy Cpeloil H COOTBETCTBYIOIINM eif
3HAUCHHEM MAarHHTHOIl BOCIPHIMYHBOCTH

Cpena 3HaYeHNe MarHUTHOI BOCTIPHIMYHBOCTI
1. InamarantHas a)k,<0
2. [Tapamarantaas 0) k.0
3. ®eppomaranTHag B) k.>>1




4.17 VcraHOBHTE COOTBETCTBIE MEKIy BeIHYHHOII 1 dopmynoii a1s eé

acyeTa

Bemunnua DPopmyita

1. IloBepXHOCTHAs IWIOTHOCTE 3apsa 1:3 ( D, t) = lim q

a)
€]

AS—0 AS

2. Jluneiinas MIOTHOCTH 3apsAna ,rl3 ( p’ t) = hm Aq

9

Al=0 A]

4.18 VcTaHOBHTE COOTBETCTBHE MEXKIy CHCTeMOil anddepeHmaIbHBIX
ABHEHIHII 1 ee Ha3HAueHHeM

Cucrema Hasunauenne
| Tot E=0, divD= pa, D= & L, a) onnc:'c}Hne IIPOLIECCOB
. 3JIEKTPOCTATHKH
7 P~ 71 7 §) OMIICaHHe MPOLIECCOR
2. rot H = 0, div B = 0, B= u“H' M)amu'rocramm B

4.19 VcTaHOBHTE COOTBETCTBHE MEKIY 3adavdaMi 3JeKTPOIHHAMUKH H HX

XapakTepHc THKOI1

I10J15

3agaua XapakTepucTika
a) MO 3aJaHHOMY paclpeleleHHI0 CTOPOHHMX HCTOYHIKOB
1. TIpsimas HEOOXOIIMO ONpe/IeNTh pacpeieieHNie 3IeKTPOMAarHHTHOTO

0) mo 3azaHHOMY paclpeseNeHNI0 3IeKTPOMArHHTHOIO OIS
2. ObpatHas HEOOXOIMMO  ONpeNeNNTh  paclpeeseHue CTOPOHHHX
HCTOYHHKOB

4.20 YcTaHOBHTE COOTBETCTBHE MEKTY TEPMIHAMI 1 1IX 3HAYCHHEM

Tepmmu

Omnpenenenne

1. 3aKkoH oTpaxkeHns

a) YroJl NaJeHNs PaBeH yIiIy OTpakeHIs

2. 3aKOH NpeoMIICHHS

0) oTHOmICHHe CHHYca YIiIa MaZeHus K CHHYCY yrI7a
MpeIOMICHNS —  BeANYHHA TIOCTOSHHAas  paBHAas
OTHOILICHHIO CKOPOCTH CBETa B cpejie K CKOPOCTH CBeTa

B BaKyyMme

3. Ilpuannm I'roiirenca

B) KakIad TOYKAa, 10 KOTOPOil IOXOAHT CBETOBOE
BO30YK/IeHHE, SBISIETCS B CBOIO ouepensb LEHTPOM
BTODHYHBIX BOJH. IIOBePXHOCTh, OrmHOarmas B
HEKOTOPbIIT MOMEHT BPEeMEHH 3TH BTOPHUHbIE BOJIHEL,




| yKasbiBaeT monokeHme K 3TOMY MOMEHTY ()pOHTa
ACHCTBHTEILHO PACIIPOCTPAHSIONIEIicS BOIHEI

r) cornacHo npunmmy depma, CBET pacIpocTpanieTcs

4. Ilpnumm depma MEKIy NBYMA TOYKAMH [0 NYTH, LIS MPOXOKICHHS

KOToporo HE00X0IHMO HAalMEHEBIIIee BpeMs.

4.21 YcTaHOBHTE COOTBETCTBIE MeRAy nmoctyaatamMn MakcBeia

IToctynar

XapakTepHcTuka

1. ITepBsrii

a) MepeMeHHOe MAarHHTHOE T0JIe CO3aeT B OKpYZKaKIIeM ero
[IPOCTPAHCTBE  BHXPEBOE  JJCKTPHYECKOE T[ONe.  JIHHII
HATPKEHHOCTH KOTOPOTO NPEACTAaBAAIOT co0oil 3aMKHYTEIE
JHHIH, OXBAaThIBAIONIHE JIMHIH HHIYKIIHI MAarHHTHOTO [TOJIs

2. Bropoii

0) mepeMeHHOE 3MIeKTPHYECKOe MOJe CO31aeT B OKpYIKalolleM
€ro  NpOCTPAHCTBE BHXPEBOE MAarHHTHOE TOJe. JTHHHN
HHIYKIHH  KOTOPOTO OXBAaTHIBAIOT JIHHHH HANPS/KEHHOCTH
HNEPEMEHHOI O STIEKTPHUECKOTO OIS

4.22 YcTaHOBHTE COOTBETCTBHE MCKIY ONpeaeIeHHAMH H HX 3HAUSHHSIMI

Onpenenenne 3HaueHNe

Inose

1. DexTpomaranTHOE

a) COBOKVIHOCTB HEPa3phIBHO CBA3aHHBIX MeEKIy
co0oil MmepeMeHHBIX 3MEKTPHYECKOI0 H MArHHTHOTO
roJjeit

BOJIHa

2. DneKTpOMarHHTHAas

0) cnerema cosmarommix apyr apyra IepeMeHHOro
MarfHuTHOTO H MEPEeMEHHOT0 3IeKTPHYECKOro moJeil.
PACTIPOCTPAHAIOUINXCS B IPOCTPAHCTBE

4.23 YcTaHOBHTE COOTBETCTBHE MEKITY BEKTOPAMH 3J€KTPOMArHHTHOTO OIS
H HX pa3MepHOCTAMH

Bekrtop PasmepHoCTE
1. BexTop HanpskeHHOCTH 3JICKTPHYECKOT O IT0JIs a) B/m
2. BeKTOp 371eKTpHUeCKOro cMeleH s 0) k/m?
3. BeKTOp HaNPs/KeHHOCTH MATHHTHOTO OIS B) A/M
4. BeKTOp MarHuTHOI1 HHAYKIH r) Bo/m?

4.24 VcraHOBHTE COOTBETCTBIHE MEKIY THIIOM CBETOBOJA H ero

XapakTepHCTHKOIT

Tun ceeroBona XapakrepucTnka

1. ITnanapHeIit cBeTOBOX

a) TpeACTaBIsET  Cco0Oll  TOHKYIO
CTCKIAHHYIO IUICHKY (IJIOCKYIO)

2. BooKOHHEIIT cBeTOBOT

0) TOHKad CTeKIAHHAs IBYXCIIOIHAS
HHTH B [IOIE€PEUYHOM CEUYESHHI




4.25 VCTaHOBHTE COOTBETCTBHE MEKILY THIIOM H3Iy4eHHS H €ro

XapaKTepHCTHKOIT
Tun mnyuenns XapakTepHcTika
1. lunonsxoe
a) HCTOYHHK H3TY4CHHA B 3TOM Ciydae IpeacTaBiIseT
3IIeKTPOMArHHTHOE R W -
COOOH KOIeOMOIHITCS THITONb HIIH CHCTEMY MOl
H3Iy4EHIe =

0) m3TyueHne 3apsKeHHBIX YaCTHIL,

ABIDKYIIHNXCA 10  KPHBOJIMHEIHBIM  TpaeKTOpHAM
(HampHuMep, B YCKOPHTEIISAX 3apsKeHHBIX YacTIII)

B) H3IIy4eHHE PaBHOMEPHO

3. CBeuenne BaBiioBa | ABIKYIIIXCS 3apsKeHHBIX YACTHII B cpeze, CKOpOCTh
— YepeHkoBa KOTOPBIX O0bIIe

CKOPOCTIH CBETa B cpelle

2. CHHXPOTPOHHOE
H3JIy4eHHe

Hlxkana ouenusanus pesyrsmamos MeCMuUpPOSAHUA: B COOTBETCTBHH C
AciicTByIOmIell B yHHBepcHTeTe Oa/UILHO-PEIiTIHIOBOIl CHCTEMOIT OleHHBaHIIe
PE3YIBTATOB TPOMEKYTOUHOI aTTeCTalli OOYYAKOIMXCS OCYIIECTBIASCTCA B
pamkax 100-0amibHoil IIKaIBI, IPH 3TOM MaKCHMAaIbHEIT 6aT 110 MIPOMEKYTOUHOI
aTTeCTaLHH O0YYaIOMNXCS 110 3a04HOIT (hopMe 00yueHns cocrasisger 60 Ganios
(ycTaHoBiIeHO monoxkennem I102.016-2018).

MaxkcnmasIbHBII 6alul 3a TecTHpOBaHIIe OpeCcTaBIAeT co00il pa3sHOCTH ABYX
HHCET: MAKCHMAIBHOTO 0aslIa 1o MpOoMeKyTOHOI aTTeCTalli TS TaHHOI (hopMEI
obyuenns (60) u MakcHMagpHOTO Gatma 3a PEeUICHHEe KOMIIETEHTHOCTHO-
OPHEHTHPOBaHHOIT 3a1aun (15).

bamn, momyuennsiii obyuwarommmes 3a TECTHPOBaHHE, CYMMIHpYETCS c
0a/UIOM, BBICTAaBICHHBEIM eMy 33 pelleHHe KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOI1
3a1a4i.

O6mumit 6an1 M0 MPOMEXYTOUHOIT aTTecTaIHH cymmHpyetcs ¢ Oammami,
TMOTyICHHBIMI 00YYAIOIINMCA ITO Pe3y/IbTaTaM TeKyIIero KOHTPOJIA YCIIeBa€MOCTH
B TCHCHHE CeMECTpa; CyMMa 0aiioB MepeBOANTCA B OLEHKY IO 5-GaabHOIl mKame
CIeIYIOLIHM 00pa3oM:

CootBerctBie 100-6am1bHOII 11 5-6aTBHOI MIKAT

Cymma Sa10B no 100-6a1bHoiT mKkaze Ouenka no S-6ankHoil mxkase
100-85 OTIHYHO
84-70 Xopo1uo
69-50 YVAOBJIETBOPHTEIRHO
49 1 meHee HEYI0BIETBOPHTEILHO

Kpumepuu ouenueanus pesyrsmamos mecmupo6arusn:
Kaxnelii Bompoc (3amaHme) B TecToBOI dopme ouenmBaercs mo
AHXOTOMHYECKOIT IKaJe: BBINOIHEHO — 3 6a/11a, He BHITIONHEHO — 0 $a/110B.



2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 3AIAYH

Komnemenmnocmno — opuenmuposannan zadaua Ne 1

MomHocTs, H3TyyaeMas AaHTEHHOH TPeThEro TeJIEeBH3HOHHOIO KaHajla
TeneneHTpa B ExarepunOypre, coctaBisger 6.5kBt. Koagdmnment nanpasiessoro
AeHCTBHA Iepearomieil aHTeHHBI paBeH 4,5, BBICOTA [10IBECA AHTEHHBI COCTABIIACT
160 MmetpoB, uactoTa Hecymeii paBHa 82 MIu. KakoBa HanpskeHHOCTH
3EKTPHYECKOIr0 I0Js Ha TpaHHIle OCBELIEHHOI 30HBI, €CJIH BBICOTA IOJBECA
NPHEMHOII aHTEHHBI paBHa 27 MeTpaMm.

Komnemenmnocmuo — opuenmuposarnran zadaua Ne 2

[TapameTps!l mepenatomteii 6a30BOii CTaHLIN: MOMIHOCTH H3IyueHHs P;=50
Bt, BbicoTa moaHATHA aHTeHHBI h;=50 M., pabGouas wactora =900 M1,
K03 puuent ycunenns anteHHsl Gi=1.64. BicoTa oHATIS NPHEMHOIT AHTEHHBI
h,=2 m. Paccunrtate ammmTyay 3iekTprueckoro nois E, H INIOTHOCTH MOTOKa
momHocTH I, Ha paccTosHIN =2 KM.

Komnemenmnocmuo — opuenmuposannan zadaua Ne 3

Paccuntate n 1OCTPOHTE TpadHKH 3aBHCHMOCTH MOAYIAS H  (a3bl
K03((PHUIINEHTOB OTPAKEHHA H IPEJOMICHHS IUIOCKOI JIHHENHO MO ISpH30BaHHOI
3JIEKTPOMarHHTHOII BOJIHBI B IHAMa30He VIVIOB NajeHns ¢ ot 0° g0 90°.

Komnemenmnocmmno — opuenmuposannan 3adaua Ne 4

Ilnockas sneKTpoMarHuTHas BoaHa wactotoif f=1 I'Tu mazaer m3 kBapna
(e=3,8) Ha rpaHHIly ¢ BO3IyXOM Noa yriaoM 60 rpaaycoB OTHOCHTEILHO HOPMAIIL.
BeruncnnTs 107110 nporenieii MOIMHOCTH, eCIH HAPSKEHHOCTD 31eKTPHIECKOro
nojis mnanawpoieil BoaHel coctaBiiaa 100 B/M, a Bektop E nexnur B miockoctn
naJcHHA.

Komnemenmnocmmuo — opuenmuposarnan zaoaua Ne 5

ITnockas 3JI€KTpOMarHuTHas BOJIHA, BEKTOp HalpsKEHHOCTH
3JEKTPHYECKOro IO/ KOTOpPOIl JIEKHT B IUIOCKOCTH TMajeHHsA, maJaeT H3
J3IeKTpHKa ¢ mapaMeTpami €1 =9, ul = 1, 61 = 0 Ha MOBepXHOCTH IHAIEKTPHKA
¢ mapametpamu €2 = 1, u2 = 1, 62 = 0. [Ipn Kaknx yriax naaeHmus:

a) BCA SHepris Najaaomieil BOJIHbI IEPEXOIHT BO BTOPYIO Cpedy:

0) BcA 3Heprus najgaonieii BOIHBI OTpaKaeTcs OT FPaHHUIIBI pa3ziena’?

Komnemenmrocmuo — opuenmuposannan saoaua Ne 6

IInockas 371eKTpoMarHUTHas BOJHA C KPYroBOil MoJspH3alieil mazaer m3



BaKyyMma IIOZ yI7IOM @ Ha TPaHHIy pa3jena co cpeaoii, MoKasaTels IpeIOMICHIS
KoTopoii pasen 1,531. Haiitn Bux IOIAPH3AINH OTPAKEHHOIl BOIHBI IUIS VITIOB
nageHns 0°, 45°, 56°51°.

Komnemenmnocmno — opuenmuposannan 3aoaua No 7
Ha oamoit mpamoii B Bakyyme PACIIOJIOKEHBl TPH TOYEYHBIX 3apsa:

ql=IMxKo. q2=23MkK, q3=5mxKo. Onpenennte  HanpsKeHHOCTH
IEKTPOCTATHYECKOrO Mo B Touke 0 (prcyHok 1).

q, 0

9, q
Lm Im I 0,5m

Komnemenmnocmmno — OpueHmupoeantan zadaua Ne 8§

2

Onpenennre HaNPAKEHHOCTh 3MEKTPHYECKOTO OIS B BaKyyMe€ BO
BHYTPEHHel I BHeIUHell 061acTsAX paBHOMEPHO 3apsUKEHHOIT cephl pamycoM a ¢
00BEMHOIT IIIOTHOCTBIO 3apsa p.

Komnemenmnocmno — opuenmuposannasn sadaua No 9

Pamionepenaromas cramms mmygaer C(hepHUeCKYI0 BOIHY ¢ MOMOIIBIO
Nepearolliell aHTeHHEl, NPH 3TOM e KOMIUIEKCHAS AMIUIHTY/Ia HaNpSAKEHHOCTH
JICKTPITIECKOTO I0J1 OKOJIO aHTeHHEI cocTamster E=27¢™ npn wactote =420
MI'n. Ha paccrosumn r=1000 m pacnoiaraeTcs NpHEMHas aHTEHHA, ILIOHIAIb
KoTopoii cocTaBaster S=0.3m°. Paccunrats NPHHIMAEMYK aHTEHHOII MONIHOCTB
CHTHaJIa.

Komnemenmuocmuo — opuenmuposannas sadaua No 10

DJIeMEeHTAPHEII 3IeKTpHYeCKHi BHOpPATOp M3/Iy4aeT BOIHY ¢ KOMIUIEKCHOIT
AMIUINTYZOI  37eKTpHYecKoro moms, paHoii E=7.2 B Onpenennts
HANPSUKEHHOCTD 37IEKTPHYECKOTO 110718 H3TYYaeMoii BOIHEI Ha paccrogann 200 m
nox yraoM 0=34 orHocurensHo ocn BHOpaTopa.

Komnemenmmnocmuo — opuenmuposannas 3adaua No 11

DIeMeHTapHBII 3IeKTpHYeCKHiT BHOPATOp H37Iy4aeT BOIHY ¢ KOMILIEKCHOI
AMILTHTYZIOI JIeKTPHYECKOro 1oss, paBHoii E=8.7 B/u. BTtopoii snemenTtapHsiii
MEKTPHYSCKHil BHOpaTOp mNpHHHMAaeT H3IYy4E€HHYIO BOJHY, HAaXoIACh Ha
paccTosHun 150 M 1 Gyayun OpHEHTHPOBAHHBIM 110 OTHOIICHIIO K HaIpPaBICHHIO
Ha nepBblii mox yraom 90°. OnpeennTs KOMIUICKCHYO aMIUIHTY 1y, IPHHIMAEMYIo
BTOPBEIM BHOpaTOpOM.



Komnemenmnocmno — opuenmuposannas sadaua Ne 12

/IBa  3MeMEHTapHBIX  3IEKTPHUYECKHX BHOpaTtopa OpHEHTHPOBaHHI B
MPOCTPAHCTBE APYT M0 OTHONICHHIO K APYTY NMapajUle/bHO, HO HX TPOIOJIBHEIE OCH
10 OTHOMICHHIO K JIMHHH, COSONHAIONIEI HX HEHTPhl HAKIOHEHSBI 101 yrioMm 40°.
[lepBpiii H3TyYaeT BOIHY ¢ KOMIIEKCHOI AMILTHTYIOH 3JI€KTPHYECKOro MOJIA,
pasHoit E=8.3 B/M 1 orcTonT ot BTOporo ma paccrosmmi 100 M. Onpenemnrs
KOMIUICKCHYIO aMILTHTY1y HAaNPA/KEHHOCTH TeKTPHYECKOTO M0/, MPHHIMAEMOro
BTOPBIM BHOpaTOpOM.

Komnemenmuocmmno - OpueHmupoeanHan zaoaua Ne 13

Bo ckompko pa3z m3MeHHTCS KOMIUTeKCHAs aMILTHTY/1a HaNpsKEHHOCTH
YICKIPHIECKOTO MOJIA, H3IyIaeMOTO 31eMEHTAPHBIM 3IeKTPIYECKHM BHOPATOpOM,
€CJIH YacToTa yBeIHuHTes B 2 pasa?

Komnemenmnocmno — opuenmuposannas sadaua No 14

DIeMEeHTapHbIl 31eKTpHYecKuii BHOpaTop OPHEHTHPOBAH BEPTHKAIBHO M
I3IYHAcT BOTHY C KOMIUICKCHOIT aMIUTHTY 1011 31eKTPIHYeCKOro Mo, paBHoii E=3.7
B/M npn wactore 100 MI'u. Onpenesmts HaMpsDKEHHOCTD 3JIeKTPHYECKOTO OIS
H37Ty4aeMoH BOJIHBI HaJl BHOpaTopoM Ha BeIcoTe 100 M.

Komnemenmmnocmuo — opuenmuposannas 3adauwa No 15

DNIEMEHTAPHEII 3JIeKTPHYSCKHil BHOPATOp OpHEHTHpOBaH BEPTHKATLHO M
I3TYHIacT BOIHY C KOMILIEKCHOI aMIUTHTY 10 37eKTPHYeCcKOro 1014, paBHoii E=2.7
B/M npu gactore 120 MI'n. Onpenennts HaNpsKEHHOCTD 3JIEKTPHYECKOrO MO,
TPHHIMAEMOT0 BTOPEIM aHATIOTHIHEIM BHOPAaTOPOM, HAXOSIINMCS Y TOBEPXHOCTH
3EMIH H OPHEHTHPOBAHHBIM MTapaliIeIbHO eil.

Komnemenmmnocmmno - opuenmupoeannan zadaua Ne 16
Onpeznemnts 3 deKTHBHYIO MOBEPXHOCTE PacceAHHA 3JI€KTPOMArHHTHBIX

BOJTH KPYTOBBIM METa/UIHYECKHM LILTHHIPOM IHHOI 1=0,15 M 11 paxnycom a=0,01
M nipu yactote f=5 I'Tu, B HanpaBaeHnN NEPIEHINKYIAPHOM €ro OCH.

Komnemenmuocmuo — opuenmuposannas sadaua No 17

Onpenennts >¢dexTiBHy0 MoBepXHOCTL paccesHis 3IEKTPOMArHHTHBIX
BOJIH META/UTHYSCKIM mapoM paanycom a=0,05 M npu gactore f=7 [T

Komnemenmmuocmuo — opuenmuposannas 3adaua Ne 18

Omnpenennts >¢(HeKTHBHYIO MOBEPXHOCTH paccesHHs 31eKTPOMArHHTHBIX



BOTH NPAMOYTOJIBLHOI MeTa/UTHYeCKOI TIACTHHEI C pasmepamu a=0,2 M b=0,3 npn
qactote f=4 I'T, B HanpasaeHn NEPICHANKYIAPHOM €€ MOBEPXHOCTIL.

Komnemenmnocmno — opuernmupoearnnan sadaua Ne 19

Paccunate kospduuments orpaxkenns u OPETOM/ICHNSA [UIS BEPTHKAIBHO
TMOTAPH30BAHHEIX BOJH NPH HATHYHI TPAHHIBI pa3iena MexIy IBYMs CpedaMHu:
BO3AyXoM (e=p=1) n nomctaponom ( &=5, p=1).

Komnemenmnocmmuo - opuenmupoeannan zadava Ne 20

Ilnockas aHTeHHas pemeTka cocTonT 13 NApaUIeIBHEIX  B3aHMHO
[Apa/UICIBHBIX  METAUIHYECKHX  MPOBOJAHHKOB. OMB pacnpocTpaHseTcs
TNICPICHANKYIAPHO aHTEHHOII pemeTkn. BekTop HanpskeHHOCTH MEKTPHIECKOTO
O MOAPH30BAaH IHHETHO H COCTaBIsAeT yroa o=60° c HarpasJeHIeM
NPOBOHHKOB. HailTi Kakas 4acTh 1014 oTpasutcs or peleTK.

Komnemenmnocmno — opuenmupoeanran 3aoaua Ne 21

Paccunrats 1miHY BOHBI B IPAMOYTOIEHOM BOTHOBOIE npu paboueii JuHe
BOJIHBEI A=3 cM, Akp=4.6 cM.

Komnemenmmnocmmno — opueHmupoeannan 3aoaya Ne 22

Paccuntats aszosyio n TPYNIOBYIO CKOPOCTH BOJIHBI B BOJTHOBOZIE IPH A=3
cM., AKp=4.6 cM.

Komnemenmnocmmno — opuenmupoeannan zaoaua Ne 23

Paccunrats 1nny BoaHs B NpAMOYTOIBHOM BOJTHOBOIE IpH paboueii ammne
BOJIHBI A=5,7 cM, Akp=4.6 cM.

Komnemenmuocmno — opuenmuposannas saoaua Ne 24

I[Iponssecti pacuér u mocTponTs 3aBHCHMOCTH (azoBoii ckopocTi 1 UTHHE
BOJIHBI B BOTHOBOZ€ NpH H3MEHEHHH BEIHYHHBI KPHTHYECKOIl JUTHHBI BOTHEI B
npenenax Akp=3—5 cm ¢ naTepBanom B 0,1 c.

Komnemenmnocmno — opuenmuposantan zaoaua Ne 25

IocTponts Ha ocHOBaHIN ypaBHeHHiT 115 BoMHE! A E B OPSAMOYTOJIBHOM
BOTHOBOZE SHIOPEI paclpesesieHns 31eKTPHYeCKOro 1 MATHHTHOTO TOIeil uis
BoaHe! E1l n, Ha ocHoBammm smiop, — CTPYKTYPY 3J€KTPOMArHHTHOIO IO B
BOJIHOBOJIE



Komnemenmnocmrio — opuenmupoeantan zaoaua Ne 26

IocTponts Ha ocHOBanNN ypaBHennHii 115 BoTHb THITA TEM B KOAKCHATbHOM
BOTHOBOZIE SIIOPE! pacHIpe/Ie/IeHHs MOBEPXHOCTHBIX TOKOB /ISt BoaHEl TEM 11, Ha
OCHOBaHHH 3ITIOP, — CTPYKTYPY MOBEPXHOCTHBIX TOKOB B BOJTHOBOJIE.

Komnemenmmnocmno — opuenmupoeannan 3aoaya Ne 27

[Toctponts cTpykTypy MarHmtHoro mnons s OTpe3Ke IIPSIMOYTOIBHOIO
BOJHOBOZA, 3aKOPOYCHHOIO ¢ JABYX CTOPOH, /Ul BOIHBI Thma H10. Henons3ys
JAKOHOMEPHOCTE  JUIL  3MEKTPHYECKOTO MOJNA B Pe30HATOpAX, JIOCTPOHTH
JICKTPHYICCKOC MoIe H MONy4YHuTh CTpyKTypy HI0l mons B NPH3MaTHYECKOM
pe3oHaTope.

Komnemenmnocmmno — opuenmu 06AHHAA 3a0aua Ne 28
P p

Hemone3ys 3akoHOMEPHOCTH pacripesereHns MOKa3aTens IpeIOMICHHA B
HOHOC(epe MOCTPOHTH PamHOTPACCHI paanoBonH B moHocepe. IocrapaThes
BBIABHTE BIHAHHE YIIa () HA XapaKTep PamHOTPAcChl, a TAKAE BINSHIE 9ACTOTEL
pacnpocTpansitomtericss BonHbl. C1e1aTh BBIBOIBI O TOM, BOTHBI KAKIX IHANA30HOB
B KaKHX C/104X HOHOC(eps! oTpakaroresa. Kak 9To Bimser Ha PaaHoOCBA3b.

Komnemenmnocmno — opueHmupoearnan zadaua Ne 29

Ilepenaromas paxnoctanmms paGotaer ¢ aHTEeHHOIL. MOIHATOIT Ha BBICOTY 4
M. Ilpuémuas pamnoctanuns mveer BBICOTY MOABEMA aHTeHHH 3 M. OnpeneanTts
MAKCHMATTbHOE pacCTOSHHE MEXIY paAHOCTAHLHAMIL, NpH KOTOPOM BO3MOJKHA
paamnonepeaaya.

Komnemenmnocmmno - opuenmupoeannan 3aoaua Ne 30

A3POIPOMHAs PaTHOIOKAUHOHHAS CTAHIIS HMEeT MOIIHOCTE nepeIaTynka 5
KBT, paboratomero npu wactore 7 I'Tu. Eé anTenna c KO3 pHITIEHTOM yCHIeH s
7000 yctaHOB7IeHa Ha BEICOTE 3.5 M Hax MOBEPXHOCTBIO 3eMin. Omnpeneants
KOMIUIEKCHYIO aMILTHTYAY HANPSKEHHOCTH MeKTPHYECKOTO MO, CO3IaBASMOro
CTAaHIIEH 0KOJIO CaMOJIETa, TeTAIIEero Ha paccrosgHnn 7000 M Ha BeIcoTe 500 M.

[Ikana oneHuBanus pemenus KOMIETeHTHOCTHO-OPHEHTHPOBAHHOIH
3ATAYH: B COOTBETCTBHH C ICHCTBYIOMIEIT B YHHBEPCHTETe OaTbHO-Pel THHI OBOI1
CHCTEMOIT OLICHHBAHHE Pe3y/IbTaTOB MPOMEKYTOUHO aTTecTaLlI obyuarommxcs
OCYIICCTBIACTCA B paMKax 100-6a11bHoil mKamsl, mpn 3ToM MakcHMAIbHBI GamT
0 MPOMEXYTOYHOI aTTeCTALNH OOYYAIOIINXCA 110 3a0YHOI popme 0Oyuenns
cocTaBgeT 60 6an1oB (ycTaHOBIEHO MonokerHmem IT 02.01 6-2018).

MakcnmanbHoe KommuecTBo GaaioB 3a pellieHHe KOMIIETEeHTHOCTHO-
OPHEHTHPOBAHHOII 3a1a4n — 15 6amios.



bamn, nomyueHnsni obyuaronumnves 3a pelICHHEe KOMIETeHTHOCTHO-
OPHEHTHPOBAHHOIH 3a1aul, CYMMHpYeTCS ¢ GamioM, BEICTABICHHEIM eMy 10
pe3yIbTaTaM TeCTHPOBAHIIA.

OOnuiit Gamm mpomekyTouHOl aTTecTamm CyYMMHpYyeTcad ¢ OaliaMm.
MOTYICHHBIMH  OOYYAIOIINIMCA [0  pe3yibTaTaMm TEKYLIETO  KOHTPOJIs
YCIICBaCMOCTH B T€YCHHE CEMECTPA; CYMMa Sa106 nepeeooumca 6 OHeHKy no 5-
OarLHOU WIKaNe credyroumum oopazom:

CootBerctaie 100-6ambHOil 1 5 -0a/UIbHOIT mIKaI

Cymma 6am1oB no 100-6a1bHoil mkate OueHka no 5-6a1sHoil mKaze
100-85 OTIHYIHO
84-70 Xopouo
69-50 YAOBIETBOPHTEILHO
49 11 MeHee HeYI0BIeTBOPHTEILHO
Kpumepuu OUCHUBAHUA peuienusn KomMnemeHmHocmmuo-

OPUEHMUPOGAHHOI 300Gy U

13-15 GanioB BhIcTaBIseTCH o0ydaromeMycs, ecaH pemieHHe 3a1aum
ACMOHCTPHPYeT ITyOOKO€ IOHHMAaHIE 06yyaronmmMes NIPeII0KEHHOIT IPoGIeMBI I
Pa3HOCTOPOHHEE €€ pacCMOTpEHHe; CBOGOIHO KOHCTpyHpyeMmas  paborta
NIPELICTaBIAET COOOIT JIOrHYHOE, SICHOE 1 TPIH 3TOM KpaTKOe, TOUYHOE OMICaHIHe X01a
PCIICHIA  3aaqi  (MOCICI0BATEBHOCTH (IVIH  BHIIOMHEHHS) HEOOXOMIMEIX
TPYZOBEIX IeficTBHII) 1 (OPMYIHPOBKY 10Ka3aHHOTO. NPaBIIILHOTO BEIBOJA
(0TBeTa): mpu >ToM OGYUAKOMIIMCS IPEATOKEHO HECKOTBKO BapHAHTOB pelIeHHs
I OPHTHHATBHOE, HECTAHIAPTHOE pellleHne (I HanbGogee 3¢ dexTnBHOE, N
HapOoJee palOHANBHOE, IUTH ONTHMATBHOE, LI €IHHCTBEHHO MpPaBHIbHOE
PCLICHNE): 3a7aya pelleHa B YCTaHOBIEHHOE OpenoaaBaTeneM BpeMs HIH C
OIlepeKeHHEM BpeMEHI.

10-12 6a.1:10B BEICTaBIsACTCS o0yuaromeMycs, eclH peleHie 3a1a4i
ACMOHCTPHPYET NMOHHMAaHHE O0YYalOIINMCS MpeIoKeHHOI npoOieMsl; 3adada
PCIICHA THIIOBBIM CIOCOOOM B YCTAHOBJIEHHOE IpEriogaBaTereM BpeMs; HMEIOT
MeCTo odmute ¢passl m (D) HeCIIeCTBEHHBIE HEIOYeThl B OIMHCaHHH XoJa
PeIeHIs 1 (HIH) BBIBoAa (0TBeTA).

6-9 6a1710B  BRICTaBIAETCH obyuaromeMycs, el peleHie 3a71aun
ACMOHCTPHPYET IOBEPXHOCTHOE MOHHMAHHE OOYYaIoMmIIMCs IIPeUI0KEeHHOIT
NPOOIEMEI; OCYIIECTBIeHa MOMBITKA MNAaGIOHHOrO PEIICHIA 3a/7aul, HO NpH ee
PCHICHHH  JONYIIeHbl OmMOKH u  (ymm) NIPEBBIILICHO  YCTAHOBJICHHOE
IpPenoaaBaTesieM BpeMs.

0-5 6a110B  BRICTAaBISIETCH obyuaromemycs, ec pelnrenne 3a71a4u
ACMOHCTPHPYET HETIOHNMaHIe 00YHaIOIIHMCS TIPeUIoKeHHOI poOIeMbl, U (HIH)
SHATHTEILHOS MECTO 3aHHMAKT obmme (pa3bl H ToI0CTOBHEIE paccyxkaeHHs, H
(nm) 3azava He peneHa.





