MUHHUCTEPCTBO HAYKU 1 BBICILIETO OBPASOBAHUS
POCCHIMCKOM ®EJEPALINN
@eﬂepaHBHoe rocyagapCTBCHHOC 6}OIL>KCTHOC o6pa3013aTem>Hoe YUpPCIKIACHUC
BBICIIICTO HpO(beCCI/IOHaJILHOI“O 06pa30BaHI/IH
PA3AHCKUI T'OCYJAPCTBEHHBIN PATMOTEXHIYECKUN
YHUBEPCUTET M. B. ®. YTKUHA

Kadenpa «PaguoynpaBieHus u CBSI3M»

OLHEHOYHBIE MATEPUAJIbBI

IO ANUCHOUIIIINHE
«INEKTPOIMHAMUKA U PACIIPOCTPAHEHUE PATUOBOIH

KBanudukanus BbIITyCKHUKA — CHIEIIUATHUCT
dopma oOydeHUs — OUHas
CneunansHocts 11.05.01 "PaanosnexkTpoHHbIE CUCTEMBI U KOMILIEKCHI"
OIIOII 1 "PannosnekTpoHHbIE CUCTEMBI Nepeaaun napopmanuu"
OIIOII 2 "PagrocucTeMbl M1 KOMILIEKCHI YITPABIICHHS

OIIOII 3 "PagnonaBuUraimoHHLIE CUCTEMBI 1 KOMILIEKCHI"
OIIOII 4 "PanpunosnexktpoHHas 6oproa"

Psazans 2024



OueHouHble MaTepHalibl — 3TO COBOKYMHOCTh Y4YEOHO-METOAMYECKUX
MaTepuanioB (KOHTPOJIbHBIX  3aJaHuii, omnucaHuid QGopM U  mpouesyp),
MpEeIHA3HAYCHHBIX I OIEHKM KadecTBa OCBOCHHUSA OOYYalOIIMMHUCS JIaHHOMN
JTUCHUIUIMHBI KaK YaCTH OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI.

Llenp — OLEHUTh COOTBETCTBUE 3HAHWUN, YMEHHUI U YPOBHS MPUOOPETEHHBIX
KOMITETEHIIUM, 00y4YaromuXxcs 1eIsM U TpeOOBaHUSIM OCHOBHOM 00pa3oBaTeNbHOM
NporpaMMbl B XOJ€ TMPOBEACHUS TEKYIIEr0o KOHTPOJS W MPOMEKYTOUHOU
aTTECTALUH.

OcHoBHas 3amada — OOECIEYUTh OIIGHKY YPOBHS C(OPMUPOBAHHOCTU
OOIIEKYJIBTYPHBIX U  MNpO(PECCHOHATBHBIX  KOMIIETCHIIUM, MNpHOOpETaeMbIX
O0Oy4YaroIIMMCsl B COOTBETCTBUH C 3TUMH TPEOOBAHUSIMHU.

KoHTposnb 3HaHMii mnpoBoauTcs B (QOpME TEKYHIEro KOHTPOJIS H
MIPOMEKYTOUYHOM aTTECTALINH.

Texkymuii KOHTpOJIb YCHEBAEMOCTH MPOBOAUTCA C LEIBIO ONPEACICHUS
CTENIEHU YCBOCHUA Yy4eOHOro MaTepHayia, CBOEBPEMEHHOTO BBISBICHUS W
YCTpaHEHMs HEJIOCTATKOB B MOJITOTOBKE O0YUYAIOMIMXCS U MPUHATHS HEOOXOUMBIX
MEp 1O COBEPIICHCTBOBAHUIO METOJUKH MPENOJaBaHusl YYEOHOU ITUCIUILTAHBI
(Momyns), opraHu3alnuM padOThl OOYYAIOIIUXCS B XO0J€ Y4YEeOHBIX 3aHATHH U
OKa3aHUs UM UHAUBUYaTbHON TOMOIIIH.

K koHTpOmI0 TEKYIIEN YCIIEBAEMOCTH OTHOCSTCS MPOBEPKA 3HAHWM, YMEHUI
W HaBBIKOB, MPUOOPETEHHBIX OOYUYAIOUIMMUCS Ha MPAKTUYECKUX 3aHATUSIX U
nabopaTopHbix pabGotax. IIpu BeImosHeHHH 1a0OPaTOPHBIX PabOT MPUMEHSETCS
CUCTEMA OIIEHKU «3auTE€HO — He 3auTeHo». KommyecTBO 1abopaTtopHbIX padoT 1Mo
KOKIOMY MOJAYJIIO OINpENeNeH0 TIpadUKoOM, YTBEP)KIECHHBIM 3aBEIYIOIIUM
kadeapoil.

Ha npaktudeckux 3aHSATUSAX OMYCKAETCS HMCIOJIb30BaHUE OO CUCTEMBI
«3a4TEHO — HE 3a4TeHO», JMOO PEUTHHTOBOM CHUCTEMBI OILIEHKH, MPU KOTOPOH,
HalpuMep, TMPaBWIBHO pEIICHHAas 3ajaya OLEHUBAETCA  OINpPEICICHHBIM
KOJu4ecTBOM OasuioB. [Ipw modsTamHOM BBIMOJHEHWH Y4eOHOTO TUTaHa Oasuibl
cyMMuUpytOTCs. [l0JIOKUTENBbHBIM HMTOTOM BBITIOJIHEHUS MPOTPAMMBI  SIBIISIETCS
OTIPEJICIICHHOE KOJTMYECTBO HAOpaHHBIX OAJIIOB.

[TpoMeKyTOUHBI KOHTPOJIb 1O TUCIUIUIMHE OCYIIECTBISETCA MPOBEICHUEM
3a4€Ta U dK3aMeHa.

dopma mpoBeJieHUS 3auéTa — YCTHBIM OTBET MO TECTOBBIM OujeTam,
c(hOpMYJIMPOBAHHBIM C YUETOM COJEpKaHUsl YICOHOW TUCITUTIIIMHBI.

dopma TIpoBeJEHUS HK3aMEHa — YCTHBIM OTBET II0 YTBEPKICHHBIM
HK3aMEHAIlMOHHBIM OuiieTam, c(hOpMyIUPOBAHHBIM C YUETOM COJIEpKaHUsS ydeOHOM
JUCUUIUIMHBL. B 3K3aMeHallMOHHbIA OWJIET BKJIIOYAETCS JIBa TEOPETUYECKHX
BOIIPOCA M OJIHA 3a/1a4a. B mpoliecce NoAroTOBKM K YCTHOMY OTBETY 3K3aMEHYEMBbII
MOXET COCTaBUTh B MHCHBMEHHOM BHJI€ IUIaH OTBETA, BKJIIOYAIONUNA B ceOs
OTIpEJICNICHNs, BBIBOJBI (OPMYJ, PUCYHKM W T.I. Pemenwe 3agaum Takxke
MPEAOCTABISETCS B TUCbMEHHOM BUJIE.



HacnopT OLCHOYHBIX MATCPUAJIIOB IO JUCIUIIJINHE

Ne | Konrponupyemsie paznenst | Kon kontponmupyemoii | Bun, meton, dopma
/11 (TeMBbI) TUCIUTUIMHBI KOMIIETEHIIUH (MU €€ OLICHOYHOT'O
YacTH) MEpPOTIPUSATHUS
1 2 3 4
Monayas 1
1 OCHOBHBIE 3aKOHBI 3JIEKTPOJUHAMUKHU
1.1 | Beenenue OK-1 3a4éT
1.2 | Cucrema ypaBHEHHUI OK-1, OITK-2 -
Makcsenna
1.3 | I'pannunbie ycloBUS OK-1, OIIK-2 3a4€T
1.4 | OcHOBHBIE TEOPEMBI OK-1, OIIK-2 3a4€T
1.5 | [Tone miockoi 0AHOPOAHOM OK-1, OTIK-2 SAUET
BOJTHBI
Moayasb 2
2 | Ilons B pa3anuHbIX cpefax
2.1 | Tlone Ha rpaHulie pasaena OK-1, OIIK-2 AK3aMEH
2.2 | Hampasunsiromye CUCTEMBI OK-1, OIIK-2 HK3aMEH
2.3 | [lons snemMeHTapHBIX OK-1, OIIK-2 SK3AMEH
HMCTOYHHKOB
2.4 | PactipocTpaneHue
PaJMOBOJIH TIO OK-1, OIIK-2 JDK3aMeH
€CTECTBEHHBIM Tpaccam

Kpurepuu onieHuBaHUST KOMIIETEHIIUN (pe3yJIbTaTOB)

1) YpoBeHb ycBoeHMs MaTepuala, IpeyCMOTPEHHOTO TPOrPaAMMON.

2) YMeHue aHamM3upoBaTh MaTepua, yCTaHaBJIMBATh TPUYUHHO-
CJIEICTBEHHBIE CBSI3H.

3) KauecTBO 0TBETa Ha BOMPOCHI: MOJTHOTA, APTyMEHTUPOBAHHOCTb,
yOEXI€HHOCTD, JIOTUYHOCTb.

4) CopxeprkatesbHasi CTOPOHA M KAY€CTBO MAaTepUAIOB, MPUBEICHHBIX B
OTYeTax CTYACHTA IO JaOOPaTOPHBIM paboTaM, MPAKTHUYECKUM 3aHATHUSIM.

5) Ucnonb3oBaHue TOMOJIHUTENBHOM JIUTEPATYPHI MPH MOJTOTOBKE OTBETOB.

YpoBeHb 0cBOCHUS CPOPMUPOBAHHOCTH 3HAHUHN, YMEHHUI U HaBBIKOB T10
JTUCITUTIIMHE OLIEHUBaeTCs B (hopme O0aTbHON OTMETKH:

«OTAMYHOY» 3aCITy’)KHBAET CTYJIEHT, OOHAPYKUBIIIUI BCECTOPOHHEE,
CUCTEMATHUYECKOE U II1y00KOe 3HaHHE y4eOHO-TIPOrpaMMHOT0 MaTepuala, yMeHue
CBOOOJTHO BBITOIHATH 33JJaHUs, TPEAYCMOTPEHHbIE TPOTrPAMMOiA, YCBOMBIIUHN
OCHOBHYIO Y 3HAKOMBIW C TONOJIHUTENBHOM JINTEPATYPOM, pEKOMEHIOBAHHOW
nporpammoii. Kak npaBuio, oneHKa «OTIMYHOY» BBICTABISETCSA CTYAEHTAM,



YCBOMBLIUM B3aUMOCBSI3b OCHOBHBIX OHATUI AUCIUIUIMHBI B UX 3HAYEHHUH IS
npuoOpeTaemMoii npodeccuu, IPOSBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B
MOHUMAaHUU, U3JI0’KEHUHU U UCIIOJIb30BAaHUU YUeOHO-TIPOTPaMMHOI'0 MaTepHuania.

«Xopom10» 3aciTy>KMBaeT CTYJIEHT, OOHAPY>KUBIIIHIA MOTHOE 3HAHUE Y4EOHO-
MIPOTPaMMHOr0 MaTepuasa, yCenHO BBINOJHAOMMN PELYCMOTPEHHBIE B
MIpOrpaMMe 3aJlaHusl, YCBOUBIINN OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO B
nporpamme. Kak npaBuiio, OIEHKa «XOPOIIO» BBICTABIISIETCS CTYACHTAM,
MOKa3aBIIIUM CHCTEMaTHYECKUI XapaKTep 3HaHUHN MO AUCIUILTUHE U CITIOCOOHBIM K
UX CaMOCTOSITEIbHOMY MOTIOJTHEHUIO M OOHOBJICHHUIO B XO/I€ JalbHENIIeH yaeOHOi
paboThl U MpodeCCHOHATBHON ACSITENFHOCTH.

«YI0BJIETBOPUTEJIbHO» 3aCIy’KUBACT CTYJEHT, OOHAPYKMBIIMI 3HAHUS
OCHOBHOTO YYE€OHO-IIPOrPaMMHOI0 MaTepuaia B 00bemMe, HEOOXOIUMOM JIJIst
JajgbHenIe yueObl U MpeCcToseld padoThl IO CIIEHHATIBHOCTH, CITPABIISIONIUIACS
C BBIIIOJHEHUEM 3aJJaHUH, IIPETyCMOTPEHHBIX TPOrpaMMOii, 3HAKOMBII C OCHOBHOM
JUTEPATYPOH, PEKOMEHAOBaHHOW mporpammoi. Kak mpaBuio, oneHka
«YZOBJIETBOPUTEIBHO» BBICTABIIACTCS CTYJEHTaM, JOMYCTHUBIIMM IOTPEIIHOCTH B
OTBETE HA OK3aMEHE M IPH BBIIOJIHEHUM SK3aMEHALIMOHHBIX 3aJaHHUM, HO
o0aal0lUM HEOOXOAUMBIMU 3HAHUSIMU JIJISl UX YCTPAHEHUS MO PyKOBOJCTBOM
IIPEMNOIaBaATEIS.

«HeynoB/1eTBOPUTEIBHO» BBICTABIAETCS CTYACHTY, OOHApYXHUBLIEMY
poOebl B 3HAHUSIX OCHOBHOTO Y4€OHO-TIPOrpaMMHOT0 MaTepHaia, JOMyCTUBIIEMY
NPUHIUIHATbHBIE OIIMOKM B BBIMOJHEHUH MPEAYCMOTPEHHBIX MPOTrpaMMOi
3ananuid. Kak mpaBuiio, OLIEHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS CTYIECHTaM,
KOTOPbIE HE MOTYT NMPOAOCKUTH 00YyYEHUE WU MPUCTYNUTh K NMPOPECCUOHATBHON
NEATEIbHOCTH 10 OKOHYAaHMM By3a ©O€3 JOMOJHUTENbHBIX 3aHATHUA 110
COOTBETCTBYIONIIEH TUCIUILIAHE.

OuneHka «3a4TEHO» BBICTABIISIETCS CTYACHTY, KOTOPBIM IPOYHO YCBOMII
MPEAYCMOTPEHHBIM TMPOrPAaMMHBIA MaTepuall; MPaBHIbHO, apryMEHTHPOBAHO
OTBETUJI Ha BCE BOINPOCH,, C IMPHUBEJCHUEM NPUMEPOB; I[OKa3al TIIyOOKue
CUCTEMATU3UPOBAHHBIE 3HAHMSI, BIAIECET NPUEMAMU PACCYXKIACHUS U COMTOCTABISET
MaTepuanl W3 pa3HbIX MCTOYHUKOB: TEOPHUIO CBA3BIBAET C IMPAKTHKON, IPYrUMU
TEMaMH JaHHOTO Kypca, APYTUX H3y4aeMbIX MpeIMeTOB; 0e3 OMMOOK BBITOIHUII
IIPaKTUYECKOE 3aJJaHUE.

O0s13aTeNbHBIM YCIIOBUEM BBICTaBICHHOW OLIEHKHU SIBJISIETCA MPABUIIbHAS PEUb
B OBICTPOM WJIM YMEPEHHOM TeMIie. JlOMONHUTENbHBIM YCIOBUEM MOJIYYECHUS
OLICHKM «3a4T€HO» MOrYT CTaTh XOPOILIME YCIEeXW TPHU BBITOJIHEHUH
CaMOCTOATENbHON U KOHTPOJIBHOM padOThl, cHCTEMaTHYeCcKasi akTUBHAas paboTa Ha
CEMUHAPCKUX 3aHATUSIX.

OuneHka «He 3a4TEHO0» BBICTABIIAECTCS CTYACHTY, KOTOPBIA HE CIIPABUIICS C
50% BompocoB M 3adaHMil OmieTra, B OTBETaX Ha JPyrue BOIMPOCHI JTOMYCTHI
cyllecTBeHHbIe OmHOku. He MOXeT OTBeTUTh Ha JOMOJTHHUTEIbHBIE BOMPOCHI,
IPEMIOKEHHbBIE MpenoaaBaTeseM. LleToCTHOro mpencTaBiIeHus O B3aUMOCBS3SX,
KOMITOHEHTAX, dTanax pa3BUTHs KYJbTYpbl y CTy/1eHTa HEeT. OLIEeHUBAETCsl KayeCTBO
YCTHOW Y TUCBbMEHHOW PEeYH, KAK U MPU BBICTABJICHUHU MOJIOKUTEIbHON OLEHKHU.



Tumnosbie KOHTPOJIBHBIC 3a/IaHUA NJIW NHBIC MaTCPUAJIbI

BOIIPOCHI JIUISI TEKYIIEN ATTECTAIIUU
1. OCHOBHBIE TUIIBI HAMTPABJISIONIUX CUCTEM M OCHOBHBIE THUITHI BOJIH B HUX.
2. Pexxumbl pabOThI BOJTHOBOJIOB.
3. OcHOBHOM T OJIs1 B BOHOBOIE. [IpermyiiecTBa paboThl HA BOJIHE OCHOBHOTO
TUIIA.
4. CTpykTypa noJig 1 OCHOBHbIE mapameTpbl BoaH tuna H10, H11, E11 B
MPSIMOYTOJIEHBIX BOJTHOBOJIAX.
5. 3aBUCHMOCTB IOTEPH B CTEHKAX MPSMOYTOJIBHOTO BOJHOBO/IA OT YaCTOTHI
(IJTUHBI BOJIHBI).
6. Pactipenenenre coCTaBISAIOMNX TOJIS B BOJTHOBOIE TTPH KOPOTKOM 3aMbIKaHHH,
OTKPBITOM KOHIIE BOJIHOBOJA, HHIYKTUBHOW U €MKOCTHON Harpy3Kax.
7. YcnoBue pe3oHaHca B 00LEMHOM PE30HATOPE.
8. OCHOBHBIE THUIIBI PE30HATOPOB.
9. 1o6poTHOCTH 0OBEMHOI'O PE30HATOPA.
10. MeTon mpoOHOTO Teua JIs ONPEeIICHUs CTPYKTYPHI TOJIsL B PE30HATOPE.
11. CnocoObI BO30OYXIeHUS PE30HATOPOB.
12. Ilpeumyiectsa konebanuit Tuna HO11 B kpyriioMm pe3oHaTope nepea IpyrumMu
TUTIaMU KOJIeOaHUH.
13. HeBO3MOXHBIE THUIIBI KOJEOAHUI B MPSIMOYTOIBHBIX PE30HATOPAX.
14. MeToauka CHITHUSI YAaCTOTHOM XapaKTEPUCTUKHU PE30HATOPA.
15. Yem 00ycIiOBIIEHBI MATHUTHBIEC CBOMCTBA (heppuTa’?
16. Tlpu kaKuX YCIOBHUSIX BO3HUKAET BHIHYKJICHHASI PEIIECCUS?
17. Yem xapakrepusyercsa 3pPext heppoMarHuTHOTO pe3oHaHca?
18. Kak U3MEHSIOTCSI COCTaBIISAIONINE TCH30pa MAarHUTHOW IMTPOHHUIIAEMOCTH B
3aBUCUMOCTH OT BEJTUYHMHBI ITOIMArHUYUBAIOIIETO TOJIsA?
19. B gem 3akmrouaercs a3 ekt Dapajes, B 4eM ero HeB3auMHBIE CBOMCTBA?
20. Ot 4ero 3aBUCUT yroJI MOBOPOTA MJIOCKOCTH MOJSIPU3AIUAN?
21. B kakom citydae GpeppuT CUUTAETCS MPOAOTLHO-HAMArHUYEHHBIM?
22. Yem xapaktepuzyercs 3QGeKT CMEIIeHUs mos?
23. YCTpOWCTBO M MPUHIINII JIeHCTBUS BEHTHIIA Ha ddexre Dapanmes.
24. Kak onpeaenuTh HarpyXKeHHY0 JOOPOTHOCTh pe30oHaTopa?
25. Kakue cnocoObl BO30Y>XI€HUSI BOJTHOBOJIOB CYIIIECTBYIOT?
26. [TpuBeanTe MaTeMaTu4ecKyto (hOpMyIUPOBKY YpaBHEHM MakcBesuia Jiist

KOMILICKCHBIX BEKTOPHBIX aMINIMTY [ SJICKTPOMArHMuTHOI'O I1OJISA E ) H , BKIIFOYArOIIyIO

J2T a TakKe OMpeeICH s BEKTOPHOI

TUTOTHOCTH JJICKTPUICCKUX CTOPOHHHUX TOKOB
OIIepALIMHI POTOPA [Isi HEKOTOPOro BekTopa V .

27. TloyeMy 3aKOHBI JIEKTPOMArHUTHOTO TIOJISI BEIPAKAIOTCS YePE3 BEKTOPHBIC
byHKIUIN?

28. Kakast pasMepHOCTb HAIPSKEHHOCTH DJIEKTPHYECKOTO TOJIS E ?

29. Kakast pasMepHOCTb HAIPSHKEHHOCTH MarHMTHOTO MoJist H ?

30. Kakas pa3MepHOCTb y 00EMHOI IIJIOTHOCTH TOKa & ?

31. Uemy paBHa IJIOTHOCTH TOKA CMELIEHUS o, ?



32. B xakux cpeax He BBIIOJIHSAETCS MPUHIIUII CYTIEPIO3UIIUH ATl BEKTOPA MOJIs?
33. Uto ompezenseT HalpaBiIeHUE ABUKEHUS JJIEKTPOMArHUTHOM BOJTHBI?
34. Korna notok Bektopa [loliHTHHTa Yepe3 3aMKHYTYIO TOBEPXHOCTh KOHEUHBIX

pa3MepoB - §7dS =07
s

35. Uto Ha3bIBaeTCS aMIUIUTYIHBIM ()POHTOM BOJIHBI?

36. B kakom citydae BoJIHAa KPYTOBOM MOJIIPU3ALMKA HECET MOIITHOCTbD, PABHYIO
MOIIHOCTH JIMHEIHO MOJISIPU30BaHHOM BOJHBI?

37. B kakoMm citydae 3JeKTpudecKas KOMIIOHEHTA MOJI HE YAOBJIETBOPSET
BOJITHOBOMY YPaBHEHUIO?

38. KakoB xapakTtep moJisi 3JIeMEHTapHOTO JIEKTPUUECKOro BUOpaTopa (Jumois
['epiia) B nanbHei 30He?

39. Kakoe none cozmaet aumnons ['epua B nanbHen 30He?

40. BotHa maiaeT Ha TpaHUITy pas3jena IByX cpeil. B kakom ciydae koddduiieHT
OTPaKECHUS SABIIAETCS KOMIUIEKCHON BEJIMYNHOW?

41. Yro takoe Yron bprocrepa?

42. I'maBHBIN IPU3HAK OTCEYKU B BOJTHOBOIE?

43. Kak u3MEHSI0TCS BO BpEMEHU TMOTepeyHas U MPOJI0JIbHASI COCTABIISIONINE MO
B PE30HATOPE BOJIHOBOJIHOTO THIA?

44. B xakoit MOMEHT TOK Ha CTEHKaX pe30HaTopa JOCTUraeT MakCuMyma?

45. Tlpu KakoM yCJIOBUM BO3HHKAET HOpMaJibHas pedpakiius?

46. Yto noHuMaroT noj anemeHToM [ rolirenca?

47. Yro npoucxoaut npu dpdexre cMeneHus noss?

48. Kak n3MeHsieTcs JOIMyCTUMasi MOIITHOCTH JIJIsl BOTHOBO/IA, B KOTOPOM HMEET
MECTO PEKUM CMEIIaHHBIX BOJIH?

49. I'maBHOE IPEUMYIIECTBO MpU pabOTe BOITHOBOAA HA BOJIHE OCHOBHOTO THIIA?
50. B xakux ycTpoicTBax UCMONb3yeTcs dPPEeKT CMEIIEeHUs o ?

MOJAYJIb 1
Bomnpocsl Kk 3auéry

OCHOBHBIE 3aKOHBI U TEOPEMBI JICKTPOJIUHAMUKH.

[Ipenmert u 3agaun kypca. CBsi3b C OCHOBHBIMH JUCHUTUIMHAMU PAUOTEXHUUECKUX
CHeLHaIbHOCTEH.

OcHoBHbIE TOHATHS U onipenenennsd. Cuctema ypaBHeHu MakcBemia. I pannunbie
yciaoBusi. OCHOBHBIE TEOPEMBI SJICKTPOAUHAMUKH.

ITone mmockoit onHOpOoAHOM BOJIHBL. OCHOBHBIE onpenenieHus. [loye B uaeanbHOM
cpelne u B cpeze ¢ norepamu. [lonsgpuszanus 3JIeKTpOMarHUTHBIX BOJIH.

[Ipumeps! OMIIETOB

1. Ykaxure ypaBHeHHe, 3alIUCAHHOE IPABUJILHO:



1.0, +D,,=0
2.D, +D,=p
3.D, -D,=0
4D, —-D., =p,

[IpaBwiIbHBIN OTBET- 4

2. O0sacTh Ha3BIBACTCS U30IUPOBAHHOIL, ECIIV:

1.P. =0
2.P. =P
3.P. =P,
4.P, =0

[TpaBuibHBIN OTBET- 4

3. Pa3zmMepHOCTD BBIpaXKEHUS:

ja‘.dsi
S

1.A-m
2. A
3.Al m

4. Al m?

[IpaBunbHBII OTBET- 4

4. TIoCKOCTh NOJIAPU3ALMH COBIIAIAET:



l.cnnE—H

2.cni.E—11
3.cnnH—-11
[IpaBWIBHBIN OTBET- 2
MOAYJIb 2

Bomnpoce! k 3k3aMeHy
Bompocs! k 3x3ameny nmo 3/ u PPB (rp. 510-513, 514-517)

0. Ilone muockol OJHOPOJHOW BOJHBI B IPOU3BOJIBHO OPUEHTUPOBAHHOU CHUCTEME
KOOpAMHAT.

1.BoaHbl Ha I'paHUIIC pa3acjia ABYX CPC.

1.1. OcHOBHBIE IOHATHS U ONIPEACIICHMUS.

1.2. 3akonbl CHennmyca u popmyisl Openens.

1.3. Dddext bproctepa.

1.4. HaknoHHOE MaieHre BOJIHBI HA UICATBHO MTPOBOASIIYIO TOBEPXHOCTD.
1.5. TlotHOE BHYTpEHHEE OTPaKEHHUE.

1.6. IlpubnuxeHHble rpanuyHble ycioBus (JleontoBuua-lllykuna).

1.7. TloBepxHOCTHBIN 3((DHEKT B IPOBOJHUKAX.

2 Tlose B HAIpaBISIOMIMX CUCTEMAX.

2.1 OcHoBHBIC OTIpeIeNieHNs U Kilaccuukaus.

2.2. Ilone HOpMaJIbHBIX BOJH B BOJHOBOJIAX.
OcHoBHBIE onpenenieHus, (GOPMYyTUPOBKA U CIIOCOO PEIIESHUs 3a/1auu.
ITone Tuna H B mpsAMOYyroJIbHOM BOJIHOBOJIE.

Ilone tuna E B IpsAMOYTrOJIBHOM BOJIHOBOJE.
[Tone HopmanbHbIX BOJIH TUIa H 1 E B kpyriiom BotHOBOZE.
OO611e cBOWCTBA AJEKTPOMArHUTHOTO TIOJIS B BOJIHOBOJIE.
PexxuMbl paboThl BOJTHOBO/IOB.
CrpykTypa 1osisi B BOJTHOBOJE.
Toku B CTEHKaX BOJIHOBO/JA.
DIIEKTPUYECKAS] IPOYHOCTH BOJHOBOAA.
CKOpOCTh IBUKEHUSI SHEPTUU U CUTHAJIA B BOJHOBOJE.
Pacuér norepb B BOJIHOBO/IE.



Br160p pazmMepoB BOITHOBOIOB.
CBs13b BOJTHOBOJIOB C BHEIITHUMH YCTPONCTBAMHU.
Konnenius mapuuaibHbIX BOJIH

3 3JI€KTDOM3FHHTHO€ I10JIC BJICMCHTAPHBIX NCTOYHHUKOB.

OCHOBHBIE OIPE/ICTICHMUS.

[Tone anmemMeHTapHOro AIEKTPUUECKOTO UCTOYHUKA.
A. Ob6mnire coOOTHOIICHUS.
b. Ilone nanbHEW 30HBI.
B. Ilose OmmkHeEl 30HEL

OcCHOBHBIE MMapaMeTPbl AaHTCHH.

[TpuHIMIT TBOMCTBEHHOCTH.

DneMeHTapHBIM MarHUTHBIN BUOpaTOp

3.6. DKBHUBaJICHTHBIC TOBEPXHOCTHHIC TOKH.
3.7. Dnemenrt | roiirenca.

3.8.

TeopeMa B3aMMHOCTH.

4. PacnipocTpaHeHrE paJiuOBOJIH [0 €CTECTBECHHBIM TPAcCaM.

4.8.
4.9.

4.10.
4.11.
4.12.

4.13.
4.14.

OcHoBHBIE OMpeieieHus U KiiacCU(UKaIIUsL.

YpaBHEHUS UICAUTBHON PAIUOCBI3U U PATUOTIOKAIUH.

OOnacTe TMPOCTPAHCTBA, CYIIECTBEHHAs TPU PACIPOCTPAHCHUU
PaJMOBOJIH.

VYuer BIUsIHUA NOACTUJIAIONIEH MOBEPXHOCTH HA PACHPOCTPAaHECHHUE
PaJMOBOJIH.

VYyet BausHUS TPONOCchepsl.

Vet BiusiHUST MOHOC(HEPHI.

JlnanazoHHbIE 0OCOOCHHOCTH PaCIPOCTPAHECHUS PaTUOBOJIH.
4.14.1. CBepXIJIMHHBIC U JJIMHHBIE PAIMOBOJIHBI.
4.14.2. CpenHue BOJIHBI.
4.14 3. KopoTkue BOJHBL.

Ils1an npakTHYeCKUX 3aHATHI

Nl Howmep
paznena
JTUCIUTUIH
HBI

HanmeHnoBaHne NpakTUYECKUX 3aHATUI

[l = |

1

DneMeHThl BEKTOPHOI'O aHajiu3a — 2 yaca




34gaca

OcHOBHBIC XapaKTCPUCTUKHU IJICKTPOMArduTHOIO IIOJIA —

VYpaBHenusa Makcgemia — 3 gaca

FpaHHque YCJIOBHA JJICKTPOIANHAMUKH — 2 yaca

Teopema IlolinTuHTa — 4 Yaca

ol g M| w
N R | -

[Inockue SJICKTPOMArHuTHBIC BOJIHBI —

3 gaca

Oo6pa3ubl 32124

1.2. TTokazathb, 4TO BEKTOPHI A=
Haittu ux cymMMy 1 pa3HOCTb.

4% —~2Yp~Zp ¥ B=

%o +4Yo —4Zy OPTOrOHAJIBHBI.

1.32. 3amanHo moje BeKTopa A=2x-y-%o+2- o +y-2°Z. HaliTu divA B Touke (2; -

1; 3).

. r
2.3. Ilap paguycoMm a 3apskeH ¢ OOBEMHOH IUIOTHOCTBIO p = p,—C0SH.
a

Breraucnuts moHbIN 3aps mapa Q.
2.8. BEeCKOHEUYHO TOHKHMM JHCK
pagdnycoM @,  3apsSOKCHHBIM  C

IUTOTHOCTBIO Ps = Po g [KH/MZ],

BpAaIAaeTCs BOKPYT OCH CO CKOPOCTBIO
®. BBIYUCIUTE  NOBEPXHOCTHYIO
TIOTHOCTh TOKA 5 Y MOJHBIHN TOK | Ha

MOBEPXHOCTH JucKa (puc. 2.4).

(+

Puc. 2.4

mmaon |

3.5. TIIpoBognuk
JIBIKETCS CO CKOPOCTBIO V B
pPaBHOMEPHOM  MarHUTHOM  TIOJIE,
HaMPSHKEHHOCTh KOTOPOro paBHa H ,
nepeceKasi CUIOBBIE IMHUY TI0]] YTIIOM
a. Berauciaute DJ1C Mexay KoHUIaMu
MpoBoJIHKMKA (puc. 3.3).

3.6. BerunucnuTh HapsIAKEHHOCTh
Mmar-

QQ
@@L./C?@
f

-V

,UOT
Puc. 3.3

3.17. Onpenenuth yactoty fo, mpu KOTOPOI aMIUTUTY /Bl 00BEMHOM TNIOTHOCTH
TOKa CMEIICHHS U TUIOTHOCTH TOKa MPOBOJMMOCTH OyIayT paBHbL: 1) cpena —Mmenb

(0,,=5,7-10" Cm/m, € = 1); 2) cpena — Mmopckas Boja (o, =

4 Cm/m, € = 80).




4.6. Ha xakom pucynke (puc. 4.3, a, 6, B) U300pakeHbI CHJIOBBIC JIMHUU
DIIGKTPUYECKOTO TIOJNSl, MAarHUTHOTO TIOJsI, €CIIM BTOpas cpelna - WAealbHBIN

MIPOBOJIHUK?
/

O = (o3
a

o0 O =

B

o |l

5.8. Tlo nuMHIPUIECKOMY IPOBOTHUKY PaJiycoM a, IHOH | mpoTekaeT Tok
Cc 00BbEMHOH IUIOTHOCTBIO 6. IIpOBOAMMOCTE MaTepHanga IIPOBOJHUKA G.
Onpenenute BekTOp [IOMHTHHra y MOBEPXHOCTH MPOBOJHUKA U €T0 MOTOK 4Yepes3
3Ty MOBEPXHOCTh. OOBSICHUTH NOJYYeHHBIN pe3ybTar (puc. 5.4).

Z

Puc. 54

6.6. Onpenenuth MOTOHHYKD €MKOCTb, Pa3HOCTh ITOTEHUHUAIIOB MEXIY
OOKJIaJIKaMH, HAIMPSKEHHOCTD MOJSI U UHAYKIUIO B AUDJIEKTPUKAX, 3aMOTHSIIOIIUX
JBYXCJIOWHBIM HUIMHAPUYECKUN KOHIeHcaTop. Ha equHuy 1imHbl KOHIEHCaTOpa
npuxonutcs 3apsan g (puc. 6.3). JJudnaexkTpuueckue MTpOHUIIAEMOCTH CIIOEB £,1 U 42

2. PaccuuTaTh HampsHKEHHOCTh MArHUTHOTO TIOJIS KOAKCHAJIBHOTO Kabels,
NPUHSAB, YTO 10 [IEHTPAILHOMY ITPOBOJIHUKY U 000J0YKE TEKYT OJUHAKOBBIC TOKH |
B pa3HbIX HampasieHnusx (puc. 7.2). [Tocrpouts H(r).

Puc.7.2

8.2. B mose nmiaockoi BOJIHBI, PaCIpOCTPAHSIONICHCS BJIOJIb OCH Z C YaCTOTOU ®
¥ aMIUTUTYJON E,, pacmoiio’keHa IIocKasi paMKa ¢ pa3MepaMu CTOpPoH a u b (puc.

8.3). ImockoCTh paMKu NepreHuKyIsspHa Kk H . 3anmcars Beipaxerne 1t DJC,
KOTOPYIO HaBOJUT 3JIEKTPOMArHUTHAsl BOJIHA B 3TON paMKe.



JlaboparopHblil npakTukyM (18 yacoB)

Ne Howmep

7 l;IIE/II:ZZI[leI;II?JII/I HaumenoBanue 1abopaTopHBIX paboT

o HEBI

1 2 BBogHoe 3aHsTHE

2 3 CTpyKTypa 3JIEKTPOMAarHUTHOTO TIOJIS B BOJTHOBO/IC

3 3 HccaenoBaHue CTPYKTYPHI JICKTPOMArHUTHOTO TIOJIS B
pPE30HATOPE BOJIHOBOJIHOTO THIIA

4 3 HccnemoBaHre BOJTHOBBIX MTPOLIECCOB B HAMATHUYCHHOM
beppure

KoHTpoJibHBIE BONIPOCHI

1. CTPYKTYPA JJIEKTPOMAT'HUTHOI'O TOJIA
B BOJIHOBOJE

1. OCHOBHBIE TUITBI HATPABJISAIOIINX CUCTEM U OCHOBHBIE TUIIBI BOJIH B HUX.

2. Otrnuuue moJied B BOJHOBOAAX OT MOJEH B KOAKCUANbHBIX (M JAPYruX
MOJA0OHBIX) JIMHUSIX.

3. Pesxxumbl paboOThI BOJTHOBOJIOB.

4. OcHoBHOW THN ToJIA B BOdHOBOJE. [IpemmyiectBa paOOThl HAa BOJIHE
OCHOBHOI'O THIIA.

5. CMBICI MHIIEKCOB m YU n B 0003HAYEHUU TUIIOB I1OJIS.

6. KoHuenuus napudaibHbIX BOJIH.

7. CTpyKTypa MOJsi U OCHOBHBIE TapaMeTpbl BOJIH TUMOa Hy, Hy;, E;; B
MPSIMOYTOJIbHBIX BOJTHOBOJIAX.

8. 3aBUCUMOCTh TapaMEeTPOB BOJH OT YaCTOTHI U Pa3MEPOB BOJHOBO/IA.

9. CtpykTypa nojsi 1 OCHOBHbIE TAPAMETPhI BOJIH TUIIA H,;, Hy;, Eq; B KPYTIIBIX
BOJIHOBO/JIAX.

10. CtpykTypa TOKOB B CTEHKaX MPSIMOYTOJIbHBIX M KPYIJIBIX BOJIHOBOJOB JIJIst
BOJIH, IEPEYHUCIICHHBIX B M. 7 ¥ 8. M3mydaroniye u Heu3ydarouue mielu.

11. CniocoOb1 BO30Y>k1€HUSI BOIHOBOJIOB.

12.  3aBUCMMOCTb MOIIHOCTH, TI€pEAaBa€MOM MO  BOJHOBOAY, OT




COCTABJISIFOUIUX 3JEKTPOMArHUTHOTO MOJIs, YaCTOTHI (JJIMHBI BOJIHBI) T€HEpAaTOpa U
pa3MepoB BOJIHOBOJA.

13. IlpenenpHass MOIHOCTB, IEPEAABAaEMasi M0 BOJHOBOAY. UTO mpoUCXOaUT
IIPU MIPEBBIIEHUH MPEAETBHON MOITHOCTH?

14. 3aBUCMMOCTD IOTEPH B CTEHKAX MPSAMOYTOJIBHOIO BOJTHOBOAA OT YACTOTHI
(IJTMHBI BOJIHBI).

15. PacmpeneneHue COCTaBISIIOIIMX IO B BOJHOBOAE IPU KOPOTKOM
3aMBIKaHUH, OTKPBITOM KOHIIE BOJIHOBOJIA, NHIYKTUBHOM U EMKOCTHOM Harpy3Kax.
16. XapakTeprCTHYECKOE U SKBUBAJIEHTHOE CONIPOTUBIIEHNE BOJIHOBO/IA.

1'7. Buzibl HEOJTHOPOAHOCTEN B BOJHOBOJIE I UX YKBUBAJICHTHBIEC CXEMBI.

18. @yHKOMOHAIBHAS CXE€Ma YCTAaHOBKH MW METOAMKA IPOBEIACHUS
DKCIEPUMEHTA.

19. ®yHk1MoHaNbHAs cxema JjabopaTopHoro reneparopa CBY.

20. @yHKIMOHAJIBHASI CXEMA U3MEPUTEIIBHOTO YCTPOMCTBA.

21. YcTpoicTBO U3MEPUTEIBLHOM JTUHUU.

22. OmnpeneneHue CONPOTUBICHUS HArpy3Kd C IOMOINBKD KPYrOBOM -
arpamMmbl Ui JJIUHHBIX JIMHU.

23. I'pagynpoBKa MHAUKATOPHOIO YCTPOUCTBA.

24. OnpeneneHue pa3MepoB BOJHOBOJIA JIJIsl paOOThI Ha BOJIHE 33JaHHOTO THIA
10 U3BECTHOM 4aCTOTE I'eHepaTopa.

25. YCTpoiCTBO M MPUHLMUII IEUCTBUS BOJTHOBOIHBIX COTIACYIOMIMX ILIEH(OB.

2. ACCIIEAOBAHHUE CTPYKTYPbI DJIEKTPOMATHUTHOI'O
HOoJIsA B PESOHATOPAX BOJIHOBO/JHOI'O THUIIA

1. ChopmynupoBath yCIOBHE pE30HAHCA B 00bEMHOM PE30HATOPE.

2. Ha3BaTb OCHOBHBIE THIIBI PE30HATOPOB.

3. Pacckazath 0 JOOPOTHOCTH OOBEMHOTO PE30HATOPA.

4. Tloka3aTh, Kak MOBJUSAET Ha JOOPOTHOCTh pE30HATOpa 3alOJIHEHHE €ro
JTUDJIEKTPUKOM 0€3 TIOTEePh IIPU COXPAHCHUH TUTIA KOJICOAHMIA.

5. Ha3BaTh HEBO3MOKHBIE THIBI KOJieOaHUI B OOBEMHOM pPE30HATOpE Mpsi-
MOYTOJIbHOW U ITUIMHAPUYECKON (HOPMBL.

6. OOBSICHUTH CMBICI MHIEKCOB m, n U p B OOO3HAUEHHWU THUIIA TOJISA B
pe3oHarope.

7. Tloka3aTb, Kak W3MEHUTCA COOCTBEHHAass pE30HAHCHAs YacToTa
NPSIMOYTOJIBHOTO PE30HATOpa C BOJHOW TUNA H,,, NPU U3MEHEHHUU €ro JIMHbBI
BJIBOE.

8. PacckazaTh 0 MeToz€ MPOOHOTO Tena JUIsl OMPECNICHUs] CTPYKTYPHBI OIS B
pe30oHaTope.

9. O6bsacuutp, nouemy Ha CBY HEBO3MOXXHO NpPUMEHEHHUE KOHTYPOB C
COCPEIOTOYEHHBIMU NTAPAMETPAMH.

10. Ha3zBaTh BO3MOKHBIE 00JIACTH TPUMEHEHUSI OO BEMHBIX PE30HATOPOB.

11. Iloka3zatb, 4yTO B pe3oHaTope Oe3 MOTeph HET IMepeHOca HEPruu B
MIPOJIOJIBLHOM HaIlpaBIICHUH.

12. OObBsCHUTH, TOYEMY PE30OHATOPHI HMMEIOT MHOMXECTBO PE3OHAHCHBIX



4acToT.
13. Ha3BaTh ciocoObl BO30Y:KI€HHS pE30HATOPOB.
14. Tloka3zaTh mpeuMylIecTBa KOJIeOAHUM TUIA Hy;; B KPYIJIOM PE30HATOPE

nepea IpyruMu TUTIaMU KOJIeOaHMiA.

15. PacckasaTh 0 METOIMKE CHATHSI YACTOTHOM XapaKTEPUCTUKH PE30HATOPA.

16. IlpuBectH (QYHKIMOHANIBHYIO CXEMYy YCTAaHOBKH [JIsl HM3MEpPEHUs
CTPYKTYPBI ITOJISI METOJJOM MPOOHOTO TENA.

17. Tloka3zath BiuAHUE (QOPMBI OOBEMHOTO pe30HATOpa MpPH OJIWHAKOBOM
IUIOIIAN €r0 MOBEPXHOCTH Ha TOOPOTHOCTb.

3. ACCIIEAOBAHUE DO®PDEKTA ®APAJEA
B HAMATI'HUYEHHOM ®EPPUTE

1. YeM 00OyciOBI€HBI MarHUTHBIE CBOMCTBA eppuTa?

2. IIpu kakux yCJIOBUSAX BO3HUKAET BbIHYKJIEHHAs IpeLeccusi?

3. Uem xapakrepuzyercs 3pdeKT peppoMarHuTHOro pe3oHaHca?

4. Yem ompenensieTcs yactora (heppoMarHuTHOTO pe3oHaHca?

5. ChopmynupyiTe NpUHLIMI B3aUMHOCTH.

6. Kak M3MEHAIOTCS COCTaBISIOMINE TEH30pa MATHUTHOW NMPOHUIIAEMOCTH B
3aBHCHMOCTH OT BEJIMYMHBI TTOIMArHUUMBAIOIIETO MO Hy ?

7. B uem 3akmouaercs 3¢ ekt Dapajes, B 4eM ero HeB3auMHBIE CBOWCTBA?

8. OT yero 3aBUCUT Yroj NOBOPOTA IJIOCKOCTH MOISIpU3auu?

9. B xakoM ciyuae ¢heppuT CUUTaAETCs IPOJ0JIbHO-HAMAarHUY€HHBIM ?

10. B kakom citydae GpeppuT CUUTAETCS MOMEPEYHO-HAMAarHUYEeHHBIM?

11. Tlpm kakux YCIOBHSX BO3HHKAeT B HaMarHW4eHHOM ¢eppuTe HeEo-
OBIKHOBEHHAs! BOJIHA (BEKTOP H BOJIHbI OPUEHTUPOBAH JUTUIITHYECKH )?

12. Ilpn xakod OpPUEHTALMH BEKTOPOB E WU H DIEKTPOMArHUTHOM BOJIHBI
OTHOCUTEJIBHO TMOCTOSIHHOTO BHEIIHEro TMoJjsi H, BO3HUKAaeT B Qeppure
OOBIKHOBEHHAsI BOJIHA ( H BOJHA)?

13. Uem xapaktepusyercs MOnepedHbIil pe30HaHC?

14. Yem xapakrepusyercst 23QHeKT CMEIeHus mosi?

15. Kakoe cBoiicTBO (heppuTa MCIOIB3yeTCs] B BEHTHIIE, BBHIMOJTHEHHOM Ha
OCHOBE KpPYTJIOTO BOJTHOBO/IA C BOJIHOM H,; ?

16. B xakux cpenax He BBINOJIHAETCS NPUHIMUIT B3aUMHOCTH?

Onepatop 340 000 "KomnaHus "TeH3op"
[OKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO
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