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MMOATOTOBKH Xumust
HarmpasieHHocTs Nudpoxumus
(mpocuin)
®dopma oOyueHus Ounas
Kadenpa-pazpaborunk DKCIIepUMEHTAITLHOW (DH3UKH
Brimyckaroriast kadenpa Xumun

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATEePHAJIbl, HeO0OX0AUMBbIE /11l OLCHKH 3HAHUI,
YMeHH I, HABBIKOB M (WJIN) ONBITA eI TeJIbHOCTH, XaPAKTEePHU3YIOLIUX 3Tanbl GOPMUPOBAHUSA

KOMIIETEHIIUi1 B Mpouecce 0CBOEeHUs1 00pa3oBaTeIbHON MPOrPaMMbl

ram: MPOBEACHHUE TEKYLICI0 KOHTPOJIA YCIIEBAEMOCTH 10 JUCHUIIJIMHE

Tumnosbie BONMPOCHI JJIs1 YCTHOIO OIPOca

Pazoen «Inekmpocmamuueckoe none é 6axKyyme»
DNeKTpUYecKuil 3aps.

DJIIEKTPUYECKOE TOJIE.

[Tone Toueunoro 3apsna.

['eomeTpuueckoe onucaHue MEKTPUYECKOTO TOJIS.
ITorok Bexropa E.

Teopema I'aycca.

Teopema ['aycca B nuddepenimanpaoi hopme.
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Teopema o uupkynsauuu Bekropa E.

e

ITorenmuain.

10. TloteHiman moJisi TOYEUHOTO 3apsa.

11. TloreHiman moJisi CACTEMBI 3apsiiOB.

12. CBs3b MEXAy NOTEHLIUATIOM U BEKTOpoM E.

13. DKBUNOTEHIMAJIbHBIE TIOBEPXHOCTH. DICKTPUUECKUM TUIOIb.

Pazoen «IIpoeooHuk ¢ 3nekmpocmamuueckom nojey
1. BuusHue BemiecTBa Ha MoJe.
2. llone BHyTpH NIPOBOAHHUKA.

3. Tlone y moBEpXHOCTH MPOBOAHUKA.
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Cuuibl, 1eHCTBYIOIME HA TOBEPXHOCTh MPOBOJHUKA.
DNEKTPOEMKOCTh YETUHEHHOTO MPOBOIHUKA.
Konpaencaropsi.

EMKOCTB MII0CKOTO KOHIGHCATOPA.

EmkocTh cheprueckoro KoHaeHcaropa.

EMKOCTB IIMIMHAPUYECKOTO KOHIEHCATOPA.

DNEKTpUUYECKUM 3apsil.

Pazoen «dnekmpuueckoe none ¢ OurneKmpuke
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10.
11.
12.

JusnekTpuku.

[Tomsapuzanus.

OObeMHbIEe U TOBEPXHOCTHBIE CBSI3aHHbIE 3aps/Ibl.
[Tone B quaNIeKTpUKE.

[TonspuzoBanHOCTH P.

Cssi3p Mexy P u E.

Teopema ['aycca uist mons Bekropa P.
I'pannunbIe ycnoBus nms BexkTopa P.
Teopema ['aycca s mosnst Bexkropa D.
Cas13b Mexky BekTtopamu D u E.
I'pannunsie ycnosus nis Bektopos E u D.
DNeKTpUYECKUil 3aps.

Paszoen «Ilocmoannslii 21eKmMpudeCcKuil moK»
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10.
11.
12.
13.

DNEKTPUUYECKUI TOK.

[InmoTHOCTH TOKA.

YpaBHEHNE HENPEPBIBHOCTH.

3axkoH OMa Ju1 OJJHOPOIHOTO IPOBO/IHUKA.
3akoH Oma B nuddepeHunanbHoi Gopme.
CTOpOHHUE CHIIBI.

0O0600meHHsIi 3ak0H OMa.

3axoH Oma J1st HEOTHOPOJIHOTO y4acTKa IEIH.
PasBerBneHHbIE 1IETN.

[IpaBuna Kupxrogda.

3axoH [xoyns-JleHna.

3akoH Jlxoyins-JleH1a B 1okanbHOM (opme.

HCPCXOI[HLIG IMPOLECCCHI B IETIN C KOHACHCATOPOM.

Pa3zoen «Maznummnoe none 6 éaxyyme»

1.

2.
3.
4

Cuna Jlopenna.
MarHuTHOE TI0JIe IBHXKYIIETOCS 3apsia.
[IpuHIMI cyneprno3uIum.

3axoH buo-Casapa.



Teopema I'aycca i nons B.
Teopema o nupKyJsaLuK BeKkTopa B.
JuBeprennus momus B.
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Porop monsa B.

9. 3akoH Ammepa.

10. Cuna, gercTByroIIas HA KOHTYP C TOKOM.

11. MoMeHT cuJ, IeUCTBYIOIINX Ha KOHTYP C TOKOM.

12. Pabota npu nepeMenieHn KOHTypa ¢ TOKOM.

Pazoen «Maznummnoe none 6 eeuecmeer
ITonme B MarueTuke.

MexaHu3mM HaMarHM4YMBaHUSL.
HamaramaeHHOCTB.

Tokn HaMarHMYMBaHUS.

upkynanus Bexropa J.
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Hupkynsust Bekropa J B muddepeHnuansHoi Gpopme.

. Teopema o nupkyssiuuu Bexktopa H. Teopema o mupkymsiuuu Bektopa H B muddepenimansHon
dopme.
8. Cssa3p Mexay J u H.

9. Cssa3b Mexay B u H.

10. I'pannunslie ycnoBus s B n H.

11. Tlpenomnenue nuuuii B.

12. Ilone B 0IHOPOIHOM MarHeTHKE.

13. deppomarueTusm.

14. OcHOBHas KpuBasi HAMarHU4YMBaHMUS.
15. MarauuTHslii TUCTEPE3UC.

16. Teopus dheppoMarHeTusMa.

Pa3zoen «Inekmpomacnumnan uHOYKyu»
[TpaBuio Jlenua.

3aKOoH ANEKTPOMArHUTHOM UHTYKIIUH.
[Ipupona >nekTpoMarHuTHOW WHIYKITUH.
SIBneHue caMOMHAYKIUU.
NHAYKTUBHOCTSE.

[Tepexonnskie nponeccs B RL-11enm.

MarunutHas OHEPIUsA TOKaA.
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9Hepr1/m MAar"duTHOTIO ITIO0JIA.

o

MarHuTHas SHeprus AByX KOHTYPOB C TOKOM.
10. CoOcTBeHHas U B3aUMHasi JHEPTUH.
11. IloneBast TpaKTOBKa 3HEPTHUU.

12. DHeprus u cuiibl B MArHUTHOM TI0JI€.



Pa3zoen «Ypasnenus Maxkceennay

1. Tox cmemieHus.

VYpaBHeHHst MakcBellia B MHTErpaibHOM popme.
VYpaBHenust Makcseiia B auddepenunansHoit hopme.
I'pannunbIe yciioBHA.

wokh v

MarepuanbHble ypaBHEHHUS.

Pa3zoen «Inekmpuueckue Konedanusny
KoneGarenbHbIi KOHTYD.

YpaBHeHUe KoIeOaTeNbHOr0 KOHTYpA.
CBoOOHBIE HE3aTyXaroIue KoJeOaHusl.
CBoOoHBIE 3aTyXalolIne KoleOaHusl.
BenuunHbl, XapakTepHu3yollue 3aTyXaHue.
BbIHYXI€HHbIE TEKTPUUECKUE KOJICOaHusI.
Pe3oHaHCHBIE KpUBBIE.
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J1oOpOTHOCTS.
9. IlepeMeHHBbIH TOK.
10. IlonHOE CONMpPOTUBIIECHUE.

11. MoIHOCTb, BBIACISIONIAACS B IS MEPEMEHHOTO TOKA.
TunoBble 3a1a4u /151 pellieHus] 0 TeMe pa3jeJia

[Ipu pemenun 3ajga4d mo Teme pasziena, OepyTcs HE MeHee S5 3a/1ad M3 COOTBETCTBYIOLIMX pa3/ieiioB
COOPHHUKOB 3aJ1a4, yKa3aHHBIX B CIIHCKE JINTEPATYPHI.

TumnosBoii nepevyeHb BONPOCOB K 3aLIUTE J1a00PATOPHBIX padoT

«HM3yuenue 3nekmpouzmepumenbHovlx nPUOGOPOB»:

o JlaiiTe ompenereHue: Mepbl, HM3MEPUTENBHBIX MpeoOpa3oBaTeniel, ANEKTPOU3MEPUTEIbHBIX
puOOpPOB.

o Kaxkue nprOopsl Ha3pIBatOTCS (P POBBIMH, KaKHE aHAJIOTOBBIMU ?

e Yto Takoe LieHa JAeTIeHUS?

e UeMm xapakTepu3yIOTCs 3JEKTPOU3MEPHUTEIbHbIE MPUOOPHI M KaK OHH Kiaccuduuupyrores?

L I[aﬁTe OMpPCACIICHUSA: TOTPCIIHOCTD U3MCPCHUSA, OTHOCUTECIbHAA IMOTPCITHOCTD, JOMMOJHUTCIIbHAA
MOTPEIIHOCTb.

e Uto Takoe LIYHT, AJis 4ero oH caykuT? Kak paccuntars COpOTUBICHHUE IITYHTA?

¢ Uro Takoe nobaBouHoe conpoTuBieHue? Kak paccunrarh 106aBOYHOE COMTPOTUBIICHUE?

e Cdopmynupyiite iepBoe u BTopoe npasmia Kupxroda.

e Kak npousBecTy rpalyupoBKy IIKaJbl aMIepMerpa?

e Kak npousBecTy rpaiyupoBKy IIKaJbl BOJIETMETpa?



«H3yuenue npunyuna padomol 31eKMPOHHO-IYUE6020 OCUUNLOZPAPar:

e HazHaueHue ¥ npUHIUT paObOTHI ANMEKTPOHHO - TYYEBOTO OCIMIIorpada.

e Haz0BUTE OCHOBHBIE AIEMEHTHI ANEKTPOHHO-IIYIEBON TPYOKH.

e UYto Takoe ocuusiorpamMmma?

e OOBsicHUTE paboTy ocruuiorpada.

e Kakum 00pa3oM mpoBOIST U3MEpPEHUs B pexxuMe HenpepbiBHOM pa3BepTku? (Mcnonb3yiite 010K -
cxeMmy mpubopa).

e B yem 3akirouaeTcst posib CX€Mbl CHHXPOHHU3ALUH?

e YT0 Takoe peXUM KAYLIEH pa3BEePTKU C CHHXPOHHU3ALUEN UCCIEAYEMBIM CUTHATIOM?

e UTo Takoe pexXUM KAYIIeH pa3BepTKU C CHHXPOHHU3AIlMEeH BHEIIIHUM CUTHAIIOM?

Kaknm 06pa30M B pCIKUME mnymeﬁ Pa3BEPTKU C CI/IHXpOHI/I3aI_II/ICI71 BHCIIHHUM CHI'HAJIOM MOKHO

U3MEPUTH CABUT (a3 AByX HANPSKEHU?

Kakum o6pazom nomydarotcst purypsl Jlnccaxy?

Kakum 00pazom mpakTHIecKy MOXKHO MOTydnuTh GUTYphl JInccaxy Ha skpaHe ocruuiorpada?

3apucyiite ¢purypsl JInccaxxy pa3audHbIX TOPSIKOB.

Kakum 06pa30M HU3MCPUTDH aMIINIUTYAY, 4aCTOTY U IICPUOI CUTHAJIA HA SKPAHC OCI_II/IJ'IJ]OFpa(I)a?

«Onpeodenenue yoenvHo20 3apaoa INEKMPOHA C HOMOULBIO 8AKYYMHO20 OUOOA»:

o Kakue nmpuOopbl Ha3bIBAIOTCS ANEKTPOBAKYYMHBIMU? OMUIIINTE TUIIBI AIEKTPOBAKYYMHBIX
npuOOpoB.

e B uem 3akmmrovaeTcs siBIeHUE TEPMOIIEKTPOHHOK amuccun? Kak onpezensercs padoTa BeIxoaa
AJIEKTPOHA U3 MeTaa’?

e DJEKTPOBAaKyyYMHBIN TUOJ - CX€Ma, YCTPONUCTBO U MPUHILIUI PabOThI («BBIIPIMIICHHE» EPEMEHHOTO
TOKQ).

e Posib 00beMHOT0O MPOCTPAHCTBEHHOTO 3apsAa B paboTe auofa.

e BounbT — amnepHas XxapakTepUCTHKa BaKyyMHOTO JTMOJA.

e PexxrM HachIlIeHUs] aHOAHOTO TOKa (KOrJa TOCTUraeTcs)?

e Bron popmyinsl borycnasckoro-Jlenrmiopa.

e Kak MOXXHO OmnpeenuTh yAeIbHbIN 3aps/ 3JeKTpOHa (METOIUKA ONPEIETICHHS).

e [Ipunuun padotsl Tpan3ucropa T B cxeme SKCIIEPUMEHTA.

e OOBACHUTH NPUHIUI PaOOThI SKCIIEPUMEHTAILHON CXEMBI.

e Kak m3mepsiercst aHOAHbIHN TOK (1,)?

o Kak usmepsiercs anogHoe nHanpsokenue (U,)?

e Meronuka pacueTa ONIMOKH BHIYMCICHUS YIEIBHOTO 3apsija.

e Ha xakoMm yyacTke BOJBT - aMIIEpPHON KPUBOM MOXKHO MCIIONIb30BaTh opmyny borycnasckoro -

Jlearmropa? [Touemy?

«H3yuenue penaxkcayuonnvlx npoueccos 6 RC-uenuy:
e Yro takoe RC-nienu? (HapucoBarp)
e Uro Takoe perakCallMOHHBIN MPOLECcC B 3JEKTPUUECKUX LEIsX ?

e Pabora RC-1ienu (yCcTaHOBJIEHUE TOKA) B PEKMME 3aMBIKAHUS M Pa3MBIKAHHSL.



e ['paduk 3aBUCUMOCTH CHJIbI TOKA U HAMIPSDKEHHUS OT BPEMEHH MPH PENIAKCAIIMOHHBIX MIPOIeccax.
e Uro takoe nocrostHHas BpemeHnn RC-nienu? Hapucosars rpaduku 3aBucumocreit I=1(f) u U=U(t)
JUIS Pa3IUYHBIX T.

e 3akonsl Kupxroga.

o Kakas nenp HasbiBaeTcs nepexogHon? [Ipu kakux ycnoBusax?

e Kakas nenb HazpiBaeTcs nuddepeHupyromei (MaTerpupyroiiei) u nouemy? Hapucosars u
O0O0BSICHUTH TPpa(UKHU MPOIIECCOB.

e OOBSICHUTB pabOTy SKCIEPUMEHTAITLHON YCTAaHOBKH.

¢ YT0 Takoe repKOHbI?

e Pacckazare 0 METOAMKE ONPEAEIICHUS TOCTOSHHON pellakcallii BPEMEHH.

e MeToaMKa OLIEHKU MOIPEIIHOCTH MOTYYEHHBIX PE3yJbTaToB.

e 3aBHCHMOCTh HaIIPsI’KECHUS Ha EMKOCTU U COIIPOTUBJICHUS JIs1 BPDEMCHU IICPCKIITOUCHU A ©>Tn1<T.

«Onpeodenenue omHoCUmMenbHOU OUIIEKMPULECKOU RPOHUUAEMOCHIU MAMEPUATIOB)

o Du3nyecKHil CMBICH IUIEKTPUUYECKON TPOHUIIAEMOCTH CPEMBI.

e BriBog ¢popMyIisl 17151 EMKOCTH TUIOCKOTO KOHIeHcaTopa. Kak eMKOCTh 3aBUCHUT OT
JUAJIEKTPUUECKON TPOHUIIAEMOCTH CpPEbl?

e Kak 3aBUCUT EMKOCTb OT IUIOIIAN IUNIEKTPUUECKON IPOCIONKH?

e OOBACHUTH METOJIMKY OIpe/IeTICHHSI HEU3BECTHOW EMKOCTH, KOTOpasi UCIONb3YeTCs B TaHHOM
pabore.

e UYto Takoe mapa3uTHas eMKOCTh cxembl? Kak onpenensercs ee BeauunHa?

¢ Uro Takoe BxomHoe conpoTuBieHue? [louemy ero BeTMuUnHOMN peHEeOpEraroT Py BHITOTHECHUH
JTaHHOU PaboTHI?

o Kakwue BemecTBa 001a1at0T HAUOOBIICH JUICKTPHUECKON MPOHUIIAEMOCTHIO M IIOYeMYy ?

«Onpeoenenue nocmoannoii pemenu RL-uyenuy:

e B yewm 3akirouaeTcs sBICHHE CAMOMHIYKIUU?

¢ YT0 Takoe HHIYKTUBHOCTb?

e 3anummuTe BeipaxxeHue s I]C caMOUHIYKIUH.

e 3anumnTe BBIPAKEHUE ISl U3MEHEHHS TOKA IPU 3aMBIKaHUH LI, COAEPIKAIEN MHIYKTUBHOCTbD.
N300pa3uTte 3aBUCUMOCTh Ipapuieck.

e 3anuumTe BHIPAKEHHUE JUIsl U3MEHEHUSI TOKA MPHU Pa3MbIKaHUU 1IETIH, COJEpKaIled NHAYKTUBHOCTb.
N300pa3urte 3aBUCUMOCTh rpapuyeck.

¢ Yro Takoe nocrossHHas BpemeHu RL-nienn?

e PacckaxuTe 0 METOIMKE ONpeesieHUs TOCTOSTHHOW BpeMeHHn RL-1ienu B 1aHHOM padore.

«H3yuenue yenu nepemeHHoz0 moKa»:

e 3ammcars 3akoH Oma 115 1[IeNU IEPEMEHHOTO TOKA.

L 3aHI/IC3,TI) BI)Ipa)KeHI/IG JJIA TIOJIHOT'O I/IHI[YKTI/IBHOI‘O TOKa.

L 3aHI/IcaTI) BI)Ipa)KeHI/IG JI1 EMKOCTHOT'O COHpOTI/IBJ'ICHI/ISI.

e 3anucaTh BbIpa)KE€HUE ISl IOJTHOTO COMPOTUBIIEHUS LIETIH TEPEMEHHOTO TOKA.

e UYewm onpenensiercs: CABUT (pa3 MEXTy CUIION TOKa U HANPSHKEHUEM.



«szuenue MAZHUMHO20 NOJIA CONEHOUOA):

e UYto Takoe none? HazoBure XapaKTCPUCTUKU I10JIA.

° I[aﬁTe ONPCACIICHUC BCKTOpa MarHuTHOM WHAYKOUW MArduTHOTO TIOJIA. VKaxute eIuHUIIBI
HU3MCPCHUA WUHAYKIIUY MarHUTHOI'O ITOJIA.

o I/I306pa?>I/IT€ CHJIOBBIC JIMHUHN MAarHUTHOTI'O ITOJISI COJICHOHAA.

Cdhopmynupyiite 3akon buo-Casapa-Jlamnaca. Pacckaxxute o ero mpuMeHEHHH.

Pacckaxute o cune Amnepa u cuiie Jlopenua.

3anummre (I)OpMy.TIy I pacuCTa MaruiuTHOTO IOJIL HA OCU COJICHOW A KOHEYHOM JUIMHBI U
0€CKOHEYHO JJIMHHOTI'O COJICHOHMA.
e OOBACHUTE XapakKTep pacnpeaciiCHuA MaroHuTHOI'O IIOJIA BAOJIb OCHU COJICHOM A, HOJ'Iy‘lCHHBIﬁ B

pabore.

«H3yuenue 6bIHYIHCOCHHBIX KOJ1€OAHUIL 8 KO1eDAMENIbHOM KOHMYpPe):

o Kakue konebaHNs Ha3bIBAIOTCS BBIHYK/ICHHBIMU?

e 13 KaKMX DJIEMEHTOB COCTOMT MIEKTPUIECKHUI KoJeOaTenbHbIi KOHTYp? Onummre pusndeckne
IIPOLIECCHI, TPOUCXOJAIINE B KOHTYPE.

e Banummute AuddepeHnnaIbHOe ypaBHEHNE BHIHYKICHHBIX KOJIeOaHHIA.

e Kak yacToTa curHajia reHeparopa BiIMs€eT Ha BEJIMYUHY:a) aKTUBHOT'O COIPOTUBIIECHUS; 0)
€MKOCTHOI'O CONPOTUBIIEHUS; B) UHAYKTUBHOI'O COMPOTUBIICHUS; T) UMIIE/IaHCa MOCIIEI0BaTEIbHOIO
KoJIe0aTeIbHOTO KOHTYpa BOJIU3M pe3oHaHca?

e Jlys kakuX 1eJIei NCTIOB3yeTCs KojebarenbHbIi KoHTyp? 1€ oH npumeHseTcs?

TunoBbie BApMAHTHI 3aJaHUI 1J151 KOHTPOJIbHOMN padoThI:

1 BapuanT

1. Pacctosanue mexay aAByMms ToueuHbiMU 3apsiaamu Q=1 mxKn u O, =-0Q; paBuo 10 cm. Onpenenutb
cuny F, nelictByrouryro Ha ToueuHbld 3apsa (O=0,1 mxKi, ynanenHslii Ha paccrossHuu =6 c¢M OT
MIEPBOTO U HA 7,=8 CM OT BTOPOTO 3apsI0B.

2. DnekrpoeMkocTh C TUIOCKOTO KOoHJIeHcaTtopa paBHa 1,5 Mk®. PacctosiHue d Mexay miiacTHHAMH 5
MM. KakoBa Oyzner anexkrpoeMkocTh C KOHJEHCATopa, €CJIM Ha HUXKHIOK IUIACTUHY IOJIOKUTH JIUCT
700HHTA TONIHHON d,=3 MM?

3. KBazparHas mpoBOJIOYHAs paMKa pacloyioKeHa B OIHOM INIOCKOCTH € JUIMHHBIM IPSIMBIM ITPOBOJIOM
TaK, 4TO JIBE €€ CTOPOHBI MapajuienbHbl IpoBoy. 1o pamke ¥ nMpoBoAy TEKYT OIMHAKOBBIE TOKH /=1
MA. Omnpenenuts cuiny F, NEHCTBYIOIIYI0 Ha paMKy, €cld Onvkaiillias K MpOBOAY CTOPOHA paMKU

HaxXoAUuTCsA HAa PACCTOSAHHUU, PABHOM €€ IJINHEC.

2 BapHaHT
1. DnexTpuyeckoe Tmojie co3MaHO JByMs ToueuHbiMU 3apsgamu (=40 vKn u O-=-10 uK,
HaXOJAIIMMHUCS Ha paccTossHUM d=10 cm apyr ot apyra. OnpenenuTb HalpsDKeHHOCTh £ TO0Js B TOUKE,

YIOAJIEHHOM OT MEpBOro 3apsija Ha 71=12 ¢M ¥ OT BTOPOT0 Ha 7,=6 CM.



2. DJIC Oarapen akkymynstopoB 12 B, cmia Toka [KopoTkoro 3ambikaHus paBHa 5 A. Kakyro
HanOOJIBIIYIO MOIIHOCTD P MOYKHO MOJTYYHTh BO BHEIIHEH 1IN, COeTMHEHHOM ¢ TaKkoi 6arapeeii?

3. Ilo 1ByM OECKOHEYHO JUTMHHBIM MapauieIbHBIM MpoBogaM TekyT Toku ;=20 A u 1,=30 A B omHOM
HanpasieHuH. PaccrosiHue d Mexay npoBosamu paBHO 10 cM. BbrunciauTe MarHuTHy10 MHIYKIMIO B B

TOUKE, yIAJICHHOW OT 000MX MPOBOJOB Ha OJMHAKOBOE paccTostHue =10 cm.

3 BapuaHTt

1. beckoHeuHasi TOHKas MpsMasi HUTh HECET PaBHOMEPHO paclpeieseHHbIN M0 JUIMHE HUTHU 3apsl C
wioTHOCTHIO =1 HKI/M. KakoB rpagueHT noTeHuyana B ToUke, yaajJeHHOH Ha pacctosHue =10 cM ot
HUTH? YKa3aTb HalpaBJI€HUE IPaJIUEHTA OTEHIMAIIA.

2. JIBe Tpynmsl U3 TPEX MOCIEAOBATEIbHO COCTMHEHHBIX IEMEHTOB COeMHEHbI napauenbHo. JJC E
KaXJ0ro sneMeHTa paBHa 1,2 B, BHyTpenHee comnportusieHuer=0,2 Owm. [lomyueHnas Oarapes
3aMKHYTa Ha BHeIlIHee conpotunienue R=1,5 Om. Halitu ciity Toka / BO BHEIIHEH LETH.

3. [Ipsimoii mpoBox aynHOM /=40 cM IBMKETCS B OJHOPOIHOM MarHUTHOM II0JIE CO CKOPOCTBIO V=5 M/C
NEPIEHIUKYISPHO JIUHUSIM UHAYKIUU. PazHocTh noteHnuanos U Mexay KOHIIaMu npoBoza paBHa 0,6

B. BbInciauTh MHIYKIMIO MAarHUTHOTO TTOJISL.

4 BapuaHT

1. Tonkass HUTH JyMHOU /=20 CM paBHOMEPHO 3apspKeHa ¢ JMHEHHOW TioTHOCThI0 T=10 HK/M. Ha
pacctosHuM, a=10 cM OT HUTH, NPOTUB €€ CepeAuHbl, HaxoAUTCs ToueuHbl 3apsg O=1 HKi.
Beraucnuts cuity F, 1eACTBYIOILLYIO HA 3TOT 3apsJl CO CTOPOHBI 3apsSKEHHOW HUTH.

2. JIBe rpynmbl U3 TpeX MOCIEI0BATEIbHO COEAUHEHHBIX AJIEMEHTOB coeAMHEHbI napasuienbHo. JCe
KaX1oro sjemMeHta paBHa 1,2 B, BHyrpeHHee comnpotusieHue r=0,2 Om. Ilomyuennast Oarapes
3aMKHyTa Ha BHelIHee conpoTunieHne R=1,5 Om. Haiitu cuiny Toka / BO BHEIIHEH LIETIH.

3. DJIEKTPOH ABMXKETCS B OHOPOIHOM MAarHUTHOM IOJ€ ¢ MHAYKIHUEN B=9 MTi mo BUHTOBOI JIMHUH,
panuyc R xotopoit paBeH | cm u mar 4=7,8 cm. Onpenenuts nepuon 7 oOpalieHus JIeKTPOHa U €ro

CKOpPOCTD V.

JTamn: npoBeJAeHUe NPOMEKYTOUHOMH aTTEeCTANUN 1O AUCHUIJINHE.

Bonpocui:

1. DnexTpuueckuii 3apsaa. Dnexkrpudeckoe none. [lone Toueunoro 3apsina. ['eomerpuyeckoe onvcanue
AIIEKTPUUYECKOTO TOJIS.

2. IToroxk BekTopa E. Teopema ["aycca. Teopema "aycca B nuddepenimansaoii popme.

3. Teopema o umnpkynsauuu Bekropa E. [lorenunan. [Torennuan nonst roueynoro 3apsiaa. [lorennuman
T0JI CUCTEMBI 3apsI0B.

4. CBs13b MEXKy NOTEHIIMAIIOM U BEKTOpOoM E. DKBUNOTEHIIMATbHBIE TOBEPXHOCTH.

5. Onexrpuueckui nunoisb. [one gunosns. Cuna, AeHCTBYIONIAs HA JUIIOIb.

6. MoMeHT cuJl, AEUCTBYIOIUX HA AUMOIL. DHEPIHs IUIOIS B TOJIE.

7. Biinsiaue BemecTtsa Ha nosie. Ilone BHyTpu npoBonHuKa. [Ione y moBepXHOCTH MPOBOJHUKA.

8. Cuibl, EHUCTBYIOLIME HA TOBEPXHOCTH MPOBOAHUKA.



9. DnexTpoeMKOCTh yeIMHEHHOTO IpoBoAHNKA. KoHaeHcaTopel. EMKOCTB MI0CKOTO KOHAEHCATOPA.
EmxocTsb cheprueckoro koHaeHcaropa. EMKOCTh HIMIMHAPHUYECKOTO KOHAECHCATOPA.

10. Juonexkrpuku. [lonspuzanus. O6beMHbIE U TOBEPXHOCTHBIE CBSI3aHHBIC 3aPSbI.

11. Ilone B nuanexrpuke. Ilonspusosannocts P. Cesizp mexny P u E.

12. Teopema ["aycca st mosst Bektopa P. Teopema "aycca mst mosst Bektopa P B nuddepenimanpHoi
dbopme.

13. I'pannunble ycnoBus A1 Bekropa P.

14. Teopema I"aycca mst monst Bekropa D. Teopema "aycca mist monst Bekropa D B quddepeHnmanbHON
dopme. CBs3p Mexxay Bektopamu D u E.

15. I'pannunsbie ycnosus a1 Bekropos E u D.

16. [Tone B 0THOPOAHOM TUDJIEKTPUKE.

17. DnexTpuyeckas SHEPrusi CUCTEMBI 3apsi10B. DHeprus B3aumoencTBus. [lonHas sHeprus
B3aUMOJICHCTBUS.

18. DHeprus yenMHEHHOTO MTPOBOAHUKA. DHEPTHS KOHAEHCATOPA.

19. DHeprus 3IeKTPUUECKOTro MOJIs.

20. Pabota mosnst py Nosisipu3aluy AU3JIEKTPUKA.

21. Cunbl Ipy HATMYUU AUIEKTPUKA. DHEPreTUYECKUI METO]I OTIPENETICHUS CHIL.

22. DOnexrpudeckuil Tok. [110THOCTH TOKa. YpaBHEHHE HENIPEPHIBHOCTH.

23. 3akon Oma 1151 OHOPOIHOTO POBOAHMKA. 3akoH OMa B muddepeHnmnanbaoi hopme.

24. Croponnue cuibl. O000IeHHbIN 3ak0H OMa. 3aKOH OMa ISl HEOTHOPOIHOTO y4acTKa IEeMH.
25. PazserBnennsie nenw. [Ipasuna Kupxrodda.

26. 3akon [xoyms-Jlenna. 3akon Jxoyns-Jlenna B nokanpHOM popme.

27. IlepexoHble MPOLIECCHI B LIETIH C KOHJEHCATOPOM.

28. Cuna Jlopenra.

29. MaruuTHOE 1oJIe IBMKYILErocs 3apsja.

30. IIpuniun cynepno3unuu. 3akon buo-Casapa.

31. Teopema I'aycca miist mona B. Teopema o nupkynsiuuu Bexkropa B. JluBeprenuus nosnst B. Potop
nosist B.

32. 3akoH Ammepa.

33. Cuna, neicTByIoIIas Ha KOHTYp ¢ TOKOM. MOMEHT CHJI, IEUCTBYIOIIUX HA KOHTYP C TOKOM.

34. PaGora nipu nepemMeIieHnn KOHTypa ¢ TOKOM.

35. Ionk B marnetuke. Mexanu3M HamarunduBanus. HamaranaeHnocts. Toku HaMarHUIUBaHUS.
36. Hupkynsauus Bekropa J. Lupkynsauus Bekropa J B tuddepeHpansHoi popme.

37. Teopema o uupkymsauuu Bekropa H. Teopema o nuupkynsiun Bekropa H B nuddepenunansroit
dopme. Cesa3b mexxay J u H. Csizp Mmexxay B u H.

38. I'pannunsble ycnosus 11t B u H. Ilpenomiienne nunuii B.

39. [1one B ONTHOPOAHOM MarHeTHKeE.

40. ®eppomarnetusM. OCHOBHasI KpUBasg HAMarHW4MBaHWsl. MarHuTHBINA ructepesuc. Teopust
dbeppoMarseTusma.

41. IlpaBuio Jlenna. 3akoH 3neKTpoMarHuTHON UHAYKIuK. [Ipupona anekTpoMarHuTHON MHTyKIUH.
42. SIBnenune camonnaykuuu. ManykrusHocts. [lepexonnsie nponeccel B RL-nienu.

43. MarauTHas 3Heprusi Toka. JHEprusi MATHUTHOTO TOJIS.



44. MarauTHast SHeprust IByX KOHTYpOB ¢ TokoM. CoOcTBeHHas 1 B3auMHas sHepruu. [lonesas
TpPaKTOBKa SHEPTUU.

45. DHeprus U CUiIbl B MArHUTHOM TIOJIE.

46. Tox cMmelIeHUs.

47. YpaBHeHus MakcBesuia B MUHTETrpaJibHON opme. YpaBHeHHs: MakcBeiuia B 1uddepeHIHanbHOM
dbopme. ['pannanbie ycroBus. MarepuaibHble ypaBHEHUS.

48. KonebarenpHbIN KOHTYp. YpaBHEHHE Kose0aTeTbHOro KOHTypa. CBOOOIHBIE HE3aTyXaroIne
KOJIeOaHMS.

49. CroOozHbIe 3aTyxaronue kojnedanus. BenuunHbl, XapakTepu3yolue 3aTyXaHue.

50. BeiHyX1eHHBIE 5eKTpryecKkue konebanus. Pesonancusie kpuBbie. JJoOpOTHOCTD.

51. Ilepemennsiii Tok. [lonHOE conpoTHBIeHHE. MOIHOCTD, BBIACIAIONIASACS B LI IEPEMEHHOTO
TOKA.

52. OTHOCUTENIBHOCTH 3JEKTPUUECKOTO U MarHUTHOTO MoJiel. 3akoHbl npeoOpa3oBanus noseit E u B.

3aoauu:

1. /IBa koHZIEHCATOPA C BO3AYIIHBIM 3a30poM, eMKOCThi0 C=100 nd kaxabiid, COeTMHEHBI
IIOCJIEZIOBATENIBHO U MOJKIIIOYEHBI K UICTOUHUKY, 3.1.C. KoToporo £=10 B. YeMmy paBHO u3MeHEHME
3apsijia KOHAEHCATOPOB, €CIIU OAWH U3 HUX MOIPY3UTh B )KUIKUNA JUBIEKTPUK C JUAIEKTPUUECKOI
MPOHUIIAEMOCTBIO €=27

2. B mnockuit KoHAEHCATOp ATUHON /=5 cM BieTaeT 3JEKTPOH MO YoM a=15° K MmiacTuHaM.
Oueprus snekrpona W=1500 »B. Paccrosaue mexay miactuiamu d=1 cM. OnpeaenuTs BeIUYUHY
HaNpsHKEHUS Ha KOHJIeHcaTope U, mpyu KOTOPOM 3JIEKTPOH MPH BBIXOAE U3 IJIACTHH OyJeT IBUraThCs
apajieIbHO UM.

3. Cuia TOKa B IPOBOJHUKE M3MEHSETCS CO BpeMeHeM 10 3akoHy [=Ipe™, tne 1,=20 A, a=10*¢™'.
OnpeneniTh KOJIUYECTBO TEILIOTHI, BHIIEIUBILIECECS B IIPOBOIHUKE 3a Bpems =107 ¢, eciu
COIPOTHUBIIEHHE NTPOBOAHUKA R=5 OMm.

4. OnpenenuTbh €eMKOCTh KOHAEHCATOpa KOJIeOaTeNsHOr0 KOHTYPa, €CIIM U3BECTHO, UTO MPHU
UHAYKTUBHOCTU L=50 MKI'H KOHTYp HACTPOEH B PE30HAHC Ha IEKTPOMArHUTHBIE KojeOaHus C
JUIMHOM BOJIHBI A=300 A.

5. B ckpernieHHbIe 1O IPSMBIM YIJIOM OAHOPOHbIE MarHuTHOE (H=1 MA/M) 1 anextpudeckoe (E=50
kB/m) nonst Beren noH. [Ipu kakoi ckopocTy v MoHA (TI0 MOJYJTIO ¥ HAIIPABJICHUIO) OH OyJIeT
JIBUTAThCSl B CKPEIIEHHBIX MOJISAX MPSMOIUHEIHO.

6. MIcTOYHMK TOKa 3aMKHYJIU Ha KaTylKy conpoTtusieHneM R=10 Om n uaayktuBHocThiO L=0,2 [H.
Yepes kakoe BpeMs cuiia Toka B 1ienu JocTUrHeT 50 % oT MakcHMaabHOIO 3HA4YEHUS.

7. PaccTosinue Mexay aBymsi TouedHbiMu 3apsaamMu Q=1 MxKin u Q.=- Q, paBno 10 cm. Onpenenutsb
cuiny F, aeiictByromyro Ha ToueuHsbld 3apan Q=0,1 mxKun, ynaneHHslil Ha pacCTOIHUH 71=6 CM OT
MIEPBOTO U HA 7,=8 CM OT BTOPOTO 3apsIOB.

8. beckoHeuHasi TOHKasi IpsMasi HUTh HECET PABHOMEPHO paclpeesIeHHBIN M0 TTMHE HUTH 3apsij C
wioTHOCTHIO T=1 HK7/M. KakoB rpajneHT noreHuana B ToUKe, yaaaeHHOH Ha pacctostaue =10 cM oT

HUTH? YKa3aTh HalpaBJieHUE IPaIuE€HTa OTEHIHAIA.
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9. DnekTpuueckoe noje co3aaHo AByMs ToueuHbIMU 3apsaamu Q=40 K u Q,=-10 uKu,
HaXOAALMMHUCA Ha paccTosHuM d=10 cm apyr ot npyra. OnpenenuTs HanpsHKeHHOCTh E mosnis B Touke,
yIIaJICHHOM OT MEePBOIO 3apsja Ha 71=12 CM U OT BTOPOTO Ha 7,=6 CM.

10. DnexrpoemkocTh C MIOCKOTO KOHAEeHcaTopa paBHa 1,5 Mx®. PaccrosHue d MexxayniaacTHHAMHU 5
MmM. KakoBa Oyziet anekrpoemkocTh C KOHIEHCATOPa, €CIIU Ha HUKHIOKO MJIACTUHY MOJOXKUTD JIUCT
300HHUTA TONIMUHON d1=3 MM?

11. [IBe rpymnmsl U3 TpeX MOCIENOBATEIBHO COEMHEHHBIX JEMEHTOB COEAMHEHBI napamienbHo. JJC
E xaxporo snemenTa pasHa 1,2 B, BuyTpennee conporusnenuer=0,2 Om. Ilonyuennas Oatapes
3aMKHYTa Ha BHelIHee conporusieHue R=1,5 OM. Haiitu cuiny Toka [ Bo BHelIHEH neny.

12. 1o nByM OeCKOHEUHO JUIMHHBIM MapauieIbHbIM poBojaM TeKyT Toku ;=20 A u ,=30 A B oqHOM
HanpaieHuu. Paccrosnue d Mexay npoBogamu paBHo 10 cM. BeraucauTh MarHUTHYIO UHAYKIHIO B B
TOYKE, YIAJIEHHON OT 000UX MPOBOJOB HA OJJUHAKOBOE paccTosiHue r=10 cM.

13. D/IC Garapen akkymymstopoB 12 B, cuiia Toka /KopoTkoro 3aMbikanus paBHa 5 A. Kakyto
HauOOJBITYI0 MOIIHOCTbD Pax MOYKHO TIOJTYYHTh BO BHEIIHEH 11€TIH, COSTMHEHHOM ¢ Takoi Oarapeeii?
13. KBagpaTHasi npoBOJIOYHAs paMKa paclojioKeHa B OTHOM IJIOCKOCTH C JITTMHHBIM IPSIMbBIM
IIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapayienbHbl NpoBoy. [1o pamke U MpoBOay TEKYT OJUHAKOBBIE
Toku /=1 KA. Onpenenuts cuiny F, IeHCTBYIONIYIO Ha PaMKy, €CITH ONMKaiiIas K MPOBOAY CTOPOHA
paMKH HaXOJUTCS HA PACCTOSIHUU, PABHOM €€ JIJTMHE.

15. DnexTpoH ABMXKETCS B OAHOPOIHOM MarHMUTHOM 1oJie ¢ MHAYKIuerd B=9 mTin no BUHTOBOM JIMHUY,
paauyc R kotopoii paBeH 1 cM u mar 4=7,8 cm. Onpenenuts nepuof 1 oOpaiieHus 3JIeKTpoHa U ero
CKOpOCTb V.

16. ITpsmoit mpoBox mmrHOM /=40 cM JBHKETCS B OMTHOPOJHOM MAarHUTHOM II0JI€ CO CKOPOCTBIO V=5
M/C TIEPIeHIUKYIISIPHO JTUHUSM WHAYKIUH. PazHoCcTh moreHmanoB U MexIy KOHIIaMH IIPOBOJA PaBHA

0,6 B. Beruncnuth HHAYKIMIO MATHUTHOTO TOJISI.
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