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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO JMCUUILIUHE, COOTHECEHHbIE ¢ MVIAHNPYEeMbIMH
pe3yiabraTamu ocBoenuss OIIOII

1.1. lean v 3aga4M TUCUUILIHHBI

bakanaBp no HampaBneHuto noaroroBku 13.03.02 DnexTposHepreTHka M 3JIEKTPOTEXHUKA
JOJDKEH OBITh IMOATOTOBJIEH K CIEAYIOUIMM BHAAaM INPO(eCcCHOHANBbHOM  AeATeNbHOCTH:
TEXHOJIOTMYECKUH, KCIITyaTallHOHHBIN, IIPOEKTHBIN.

Heap nucuumiMHbl — (GOPMUPOBAHUE Yy CTYIEHTOB CHCTEMBbl 3HAHMH, HEOOXOIUMBIX IS
HOCJIEIYIOMEeH MOAroTOBKM OakanaBpa, ClOCOOHOro 3(pQEeKTUBHO pellaTh MPaKkTHUECKUE 3aJadu
CENIbCKOXO3SHCTBEHHOTO0 IMPOU3BOJCTBA, a Takke (OpMUPOBAHHE Yy CTYIEHTOB yMEHUS
CaMOCTOSITENILHO YIIIYOJISITh U Pa3BUBATh MOJTyYCHHbIC 3HAHUSI.

3agauu AMCHMILINHBI:

— U3YUYCHHEC MCTOAOB aHAJIM3a 3JICKTPUYCCKHUX W MAarHUTHBIX ueneﬁ KakK_MaTEMaTH4YCCKHX
MOI[GJIGfI SJICKTPOTCXHUYCCKUX O6’I)CKTOB; HCCIICAOBAHUEC DJICKTPOMArnUTHBIX IHPOLCCCOB,
MMPOTCKAOIMNX B COBPCMCHHBIX QJICKTPOTECXHUUYCCKUX YCTaHOBKax IIpu Pa3JINIHBbIX
OHCPICTUUYCCKUX Hp606pa30BaHI/I${X; OCBOCHHC COBpPEMCHHBIX MCTOJAO0B MOJACIUPOBAHUSA
SJICKTPOMAIrHUTHBIX IMPOUCCCOB € UCITIOJIB30BAHUCM KOMITIBIOTCPHBIX TEXHOJIOTHH.

1.2. KoMneTeHIIUM U HHAUKATOPBI UX J0CTHKEHUI

OIIK-4 CniocobeH HCII0a530BaTh MCTO/JbI aHAJIW3a U MOACIUPOBAHUA SJICKTPUUICCKUX Heneu u
QJICKTPHUUYCCKUX MAIIWUH

KO,Z[ 1 HAMMCHOBAHHC

HHAUKATOpa ®opmupyemsie 3YH
JOCTHKECHUS
KoMneTreHuun**
Na-10I1K-4 3HaHusa | OOyuaroluiicss JOJKEH 3HaTh: METOAbl aHajiu3a u
Hcnone3zyer meTonsl MopenupoBaHus TUHEHHBIX U HEJTMHEHHBIX TOCTOSTHHOTO U
aHanu3a u IIEPEMEHHOT0 TOKA.
MOJICIUPOBAHUS —(b1.0.15-3.1)
JUHEHHBIX U ymenust | OOydaromuiics JOMKEH YMETh: HCIOJIb30BaTh METObI
HEJIMHENHBIX Lenen aHaIM3a U MOJEIIMPOBAHUS JTUHENHBIX U HETMHEHHBIX
IIOCTOSIHHOT'O U Lernen
MIEPEMEHHOT0 TOKa IIOCTOSIHHOTO U IIEPEMEHHOTO TOKA.

- (b1.0.15-¥.1)

HaBbIkK | OOydJaromuiics JOMKEH BIAJeTh: HABBIKAMHM aHAIMU3a U
MOJEIUPOBAaHNS JIMHEMHBIX W HEJIUMHEWHBIX LEneu
MOCTOSSHHOTO ¥ TIEPEMEHHOT0 TOKA

- (b1.0.15-H.1)
NJ1-2011K-4 3HaHus | OOyJaronIuiicsaI0KEH3HATH: METOIpIpacueTa
MEePEXOIHBIX TPOIIECCOB
Hcnonb3yeT MeTo b TTOCTOSTHHOTO ¥ TIEPEMEHHOTO TOKa
pacyeTa mepexoHbIX —(b1.0.15-3.2)
MPOIIECCOB B ymenust | OOydJaromuiics AOKEH yMETh: UCIOJIb30BaTh METOJbI
BJIEKTPUUYECKUX LEMAX pacyera MEpPeXO/HbIX IMPOIECCOB B AJIEKTPUUYECKUX
IMOCTOSIHHOT'O U LEIIX
MEePEMEHHOTO TOKa MOCTOSIHHOTO Y MIEPEMEHHOI0 TOKa
- (b1.0.15-¥ .2)




HaBblkH | OOyyaromuiicss JOJDKEH BIIAJETh: METOJAaMH pacuera
HEPEeXOAHBIX MPOLIECCOB B AIEKTPUUECKUX LIETISIX
IIOCTOSIHHOT'O U nepeMeHHoro Toka - (b1.0.15-H.2)
sHanusa | OOydarouuiics JOJIKEH 3HAaTh: OCHOBBI TEOPHU
AIIEKTPOMArHUTHOTO TOJISI M IIeTel C pachpeaesCHHBIMH
napameTpamu
—(b1.0.15-3.3)
ymenust | OOydaromuiicss JOJKEH yMEThb: IPUMEHSTh 3HAHUS
NJ1-30I1K-4 OCHOB )
TIpuMensieT 3HAHHS TEOPUH 3NEKTPOMATHUTHOTO TIOJIA U LieTIeH ¢
OCHOB TCOpHI pacripeielIeHHbIMU TapaMeTpaMu
- (b1.0.15-¥.3)
SHGKTPOMaFHHTUHOFO HaBeiku | OOyyaromuiicst 10JKEH BIaJeTh: 3HAHUSAMHU OCHOB TEOPUU
TIOJIA 1 LeTIeH © 5JIEKTPOMArHUTHOTO TI0JI U LIENEH C pacrpeneeHHbIMU
pacripeielIeHHbIMU napamMeTpaMu.
napaMeTpaMu - (51.0.15-H.3)
3Hanus | OOydaromuiicss AOJDKEH 3HaTh: NPUHLMIIBI JIEHCTBUS
AIIEKTPOHHBIX YCTPOHCTB
—(b1.0.15-3.4)
ymenusi | OOyyaromuiicst 10JKEH yMETh: 110JIb30BaThCs IPUHLUIIAMU
JI-40TTK-4 JeMCTBUS 3JIEKTPOHHBIX YCTPOMCTB
- (b1.0.15-Y .4)
JleMoHCTpHUpYET = -
HaBpiku | OOyvaromuiicss JOJDKEH BIaJeTh: NMPUHLUIAMU
NOHWMaHHE TPUHIIHIIA NeRCTBHS
JCHCTBHSA 2MEKTPOHHBIX AJNIEKTPOHHBIX YCTPOWCTB
YCTpOIHCTB - (61.0.15-H.4)
3Hanusg | OOyd4aromiuiicsi MOJKCH 3HATh: (DYHKIUH W OCHOBHBIC
XapaKTEPUCTHK JICKTPUIECKUX U AIIEKTPOHHBIX alllapaToB
—(b1.0.15-3.5)
WJI-60TIK-4 YMEHHUS O6yqamP1HﬁCﬂ JOJDKEH YMETh: NPUMEHATh 3HAHUS
N — (GYHKINH W OCHOBHBIX XapaKTEPHUCTHK DSJIEKTPUUECKUX U
. AJIEKTPOHHBIX allapaToB
(GYHKLINN 1 OCHOBHBIX _(51.0.15-V.5)
XapaKTCpHCTHK HaBelku | OOy4yaromuiicsi JOJDKEH BIa/JeTh: 3HAHUAMHU (QYyHKIMH |
JICKTPHICCKUX U OCHOBHBIX XapaKTEPUCTUK IEKTPUUECKUX U DJIEKTPOHHBIX
JJIEKTPOHHBIX AINapaToB anmapatos - (51.0.15-H.5)

2. Mecto nucunmimabl B ctpykrype OITIOIIT

JucuuruinHa «TeopeTnueckne 0OCHOBBI AJIEKTPOTEXHUKH» OTHOCUTCS K 0053aTeNIbHON YacTh
porpaMMel OakajgaBpHara.

3. O0béM AUCHUIIMHBI U BHABI Y4eOHO# padoThI

O6bem mucruruiubbl coctaBnser 10 3adernsix eawnui (3ET), 360 akameMudeckux 4acoB

(manee gacoB).

JvucuuniamHa nu3ydaercs:

-ouyHast (hopma oOydenus B 3 u 4 cemecTpax.

- 3a0uHas popma oOyueHust Ha | u 2 Kypce.




3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 10 BUAAM y4eOHOIl padoThI

KomnnuectBo yacos
Bun yuebHo# paboThl
Ounas gopma 3aounas Gopma
00yJeHus 0o0yJeHus
KonrakTHas padora (Bcero), 192 26
B TOM 4McJle MPaKTHYecKas NOAroToBKa*
Jlexuuu (JI) 64 10
[Ipaktrueckue 3ausarus (I113) 64
Jlaboparopusie 3anstus (JI3) 64 16
CamocrosiTesibHas padora ooyuyawuuxcsi (CP) 141 321
KonTpoJsb 27 13
Hroro 360 360
3.2. PacnipenesieHue yueOHOIro BpeMeHH 110 pa3jejiaM U TeMaM
Ounas ¢popma 00yueHust
B TOM YHUCJIE
KOHTaKTHas pabora -
No HaumenoBanue paznena u Bcero B
e,
TEMBI TEMBI 9acoB b 3 3 CP %
~
1 2 3 4 5 6 7 8
1 DNeKTpUYecKue 1enu 28 8 5 5 1 3
MTOCTOSTHHOTO TOKa
5 JIuHeiHbIe NIeKTPUIECKHe 47 8 3 8 20 3
IIETH CHHYCOUIAITbHOTO TOKa
3 Tpexdaznble nenu 47 8 3 3 20 3
4 [TepexoHbIE IPOLIECCHI B 47 8 3 8 20 3
DIICKTPUICCKUX TETSX.
JIuHeunnsble nenu ¢
5 | MepHoamecKuMAI 47 8 8 8 20 3
HECHHYCOHIaTbHBIMU
HANPSDKEHUSMU ¥ TOKAaMHU
6. HenuHelHbIE S7ICKTpHYECKUC 47 3 3 3 20 3
Y MarHUTHBIC IIENTHU
DJIEKTPUUYECKUE LIETH C
7. | pacmpeneneHHBIMU 47 8 8 8 20 3
napaMeTpamMu
8. | DnexTpoMarHuTHOE MoJie 50 8 8 8 20 6




KoHnTpoas X X X X 27

Hroro 360 64 64 64 141 | 27

3aounas popma oOyueHust

B TOM 4HCIIE
KOHTaKTHas pabdoTa -
Ne HaumenoBanue paszena u Bcero 8
e
TEMBbI TEMBbI 4acoB b 3 3 CP %
4
1 2 3 4 5 6 7 8
1 OJeKTpuYecKue 1enu 43 5 9 i 37 2
OCTOSIHHOTO TOKA
2 JInHelHbIe 3JIEKTPUYECKUE 42 5 5 ) 36 5
L[N CUHYCOUAJIbHOIO TOKA
3 Tpexdaznble uenu 42 ) 4 i 36 2
4 ITepexoaHbie IpoLIECCH B 42 5 2 i 36 2
EKTPUUYECKUX LETISIX.
JInnelinble nienu ¢
5 | MCPHOIMICCKIMA 42 5 9 i 36 9
HECHHYCOH/IaTbHBIMH
HaNpsDKEHUSIMU U TOKaMU
6. Henuneiinpie anekTpudeckue 57 i 9 i 53 5
Y MarHUTHBIE LENH
DIIEKTPUUYECKHE LIETIH C
7. pacnpeneneHHbBIMU 39 2 2 - 34 1
napamMeTpamu
8. | DnexTpoMarHuTHOE MoJjie 53 - - - 53 X
KoHnTpons X X X X 13
Hroro 360 10 16 - 321 | 13

4, CprKTypa U COACPKaHUEC TUCHUIVIMHBI, BRIIIOYAI0IIECE IMIPAKTHYIECCKYIO MOAT0TOBKY

[IpakTrueckas MOATOTOBKA MPH peaU3allii YIECOHBIX MPEIMETOB, KYPCOB, AUCIUTIINH
(Momynei) opraHu3yercsa IMyTeM [MPOBEIEHUS MPAKTHUYECKUX 3aHATUH, MPAKTUKYMOB,
7abopaTOpHBIX  pabOT W MHBIX  AHAJOTUYHBIX  BUJOB  Y4eOHOM  JEeSATEIBHOCTH,
MpeyCMAaTPUBAIOLINX y4JacTHe OOYYaloIIMXCS B BHINOJHEHUH OTAEIBHBIX DJIEMEHTOB PadoT,
CBSI3aHHBIX ¢ OynyIiel mpodeccuoHaIbHOM NeITeTbHOCTHIO.

[IpakTrueckas MOArOTOBKA MOKET BKJIIOUATh B Ce0sl OTACIBbHBIC 3aHATUS JIEKIIMOHHOTO
TUMA, KOTOpBbIE TMpeaycMaTpuBalOT TMepeaady ydeOHOW uwHpopManuu oOydaromumcs,
HEOOXOAMMOM ISl  TIOCJENYIONIErOo  BHIMIOJIHEHHS  pal0OT, CBS3aHHBIX C  Oymymiei
po(hecCHOHATBEHOM JeSTeNLHOCTHIO.

4.1. Conepxanue TMCUUILIUHBI



Jlunetinvie anexmpuueckue yenu noCmosaHHO20 MoKda

OCHOBHbBIE BEIWYMHBI, XapaKTEPU3YIOIIME DJIEKTPUUECKYI Lenb. HampskxeHHOCTh
3JIEKTPUYECKOTO TMOJs. DJIEKTPUYECKUM NOTEHIHMAl M HanpshKeHUEe. DJIEKTPUYECKUM TOK.
[1n0THOCTH TOKAa. DJIEMEHTHl U CXEMbl 3aMEIIEHUS 3JIEKTPUUYECKON LIENH MOCTOSIHHOIO TOKA.
3akon Owma. Hcrounuk OJIC M HCTOYHMK TOKA. ODJIEKTPUYECKAss HSHEPruUs U MOIIHOCTD.
DHepreTudyeckuil OamaHc B JNeKTpudeckod 1enu. 3akoHbl Kupxroda. IlpeobpazoBanue
JUHEUHBIX JJIEKTPUYECKUX CXEM MpPHU IOCIEI0BATEIbHOM, IMapalIeIbHOM M CMEIIaHHOM
COCTMHEHUW PE3UCTOPOB. Meroa TpeoOpa3oBaHUN  TPEYrONbHUKA COMPOTHBICHHNA B
SKBUBAJICHTHYIO 3B€3/ly U HA000OPOT.

Pacuer snekrpuueckoil menu ¢ momouipio ypaBHeHud Kupxroda. MeTon KOHTYpHBIX
TOKOB. MeTo/| y3/710BbIX OTEHIMATI0B. MeTo1 HalmoxkeHusi. MeTo/1 3KBUBAJICHTHOI'O T'€HEepaTopa.
Teopema komneHcaruu. CBOWCTBO B3aUMHOCTH.

Jlunetinvle anekmpuyeckue yenu CUHyCoudaIbHO20 MoKa

AMiuityga, dactota W (asa CHHYCOMAAIbHOTO ToKa. JleHcTByloliee 3HaueHHE
CHHYCOMJIAJIbHOTO TOKa. BeKTOpHOE mpeAcTaBlIeHUE CUHYCOMJAIbHBIX BEIWYUH. SIBIICHHE
aneKTpoMarHuTHOW uHAykuu. Camounaykuus. WHaykTuBHOCTH. Pe3ucrop, HMHIYKTHUBHAs
KaTylnlka M KOHJEHCAaTOp B LENU CHUHycOMJalnbHOro Ttoka. I[locienoBarenbHoe cOeIUMHEHHE
pe3ucropa, HMHIYKTMBHOW KaTyIIKM M KOHJEHcAaropa. AKTHBHAs, pEakTUBHAs M IIOJHAs
MoIHocTu. [lapannensHoe coelMHEeHnEe BETBEN ¢ PE3UCTOPAMHU, KaTyILIKaMU U KOHJEHCATOPaMH.
[IpeoOpazoBanus IMHEHMHBIX JIEKTPUUECKHUX 1IETIeH CHHYCOMIAILHOTO TOKA.

KomruekcHblif METOJ] pacuera I1erneil CHHYCOMAaIbHOr0 ToKa. BekTopHoe n3o0pakeHue
CHHYCOMJAJIbHBIX BEIWYMH HAa KOMIUIEKCHOH TutockocTd. 3akoHel Oma um Kupxroda B
KOMILUTIEKCHOM ¢opme. MomiHocTH B KOMIUIEKCHOW (opme. bamaHc MomHocTedl B 1ienu
CHHYCOMJIAJIbHOTO TOKa. M3MepeHrne akTHBHON MOITHOCTH.

Pacuer memeil  CHMHyCOMZAIbHOTO  TOKAa  KOMIUIEKCHBIM  MeTogoM.  Pacuer
Hepa3BeTBIEHHOM 1enu. Tomorpaguueckas auarpamma. [lapamienbHoe u  cMelIaHHOE
COCIMHEHUE TPUEMHHUKOB. Pe30HaHC B 3IeKTpuyecKHX Uensx. Pe3oHaHC HanpsyKeHUM.
YacToTHBIE XapaKTEPUCTUKHU IMOCIEAOBATEIBHOrO KOHTypa. Pe3onHanc TokoB. IloBblmieHue
Kod(uUIIMeHTa MOIITHOCTH B IETSIX CHHYCOMIaJIbHOTO TOKA.

DneKTpuYecKue LEenu € B3aUMHON HMHIYKTHUBHOCTBIO. SIBJIeHME B3aUMHOW WHAYKLIHU.
OJC B3anMHON mHAykuuu. OpHomMeHHBIE BbIBOABL. [lociienoBaTenbHOE COEOUHEHHE IBYX
WHJIYKTUBHO CBS3aHHBIX KaTyIIEK.

[TapamienpHOE COEIMHEHHE MHIYKTUBHO CBS3aHHBIX KaTylleK. Pacuer pa3BeTBICHHBIX
MHAYKTUBHO CBSI3aHHBIX LieTeld. DKBUBAJICHTHAs 3aMeHa (pa3Bs3Ka) HMHIYKTUBHBIX CBA3EH.
Bo3aymnsiii Tpancdopmarop. OcHOBHBIE ypaBHEHUs. BekTopHas nuarpamma.

YerbipexnomtocHUKU.  OCHOBHbIE  TNOHSTHUS.  YPAaBHEHUS  UYETHIPEXMOIIOCHUKOB.
OKCIEpUMEHTAJILHOE onpeneacHue €ero [1apaMeTpOB. OKBUBaJICHTHbIE CXEMBI
YETBIPEXIIOJIFOCHUKOB.

Tpexghasnvie yenu

OcHoBHblE TOHATUSA O Tpex(asHbix wnenax. TpexdasHblii CUHXPOHHBIM TeHepaTop.
Crioco6b! coennHeHM TpexdasHbix Lenei. CHMMETpUUHBIA pexuM TpexdazHoi nenu. Pacuer
HECUMMETPUYHBIX  PEXKUMOB  Tpex@aszHbIX  1eneil. MOIIHOCTH  CUMMETPUYHOM U
HECUMMETpUYHOU TpexdaszHoii mnenu. Bpamaromeecs marautHoe mone. [lpuHiun neiicTBus
Tpex(}a3HOro acMHXpPOHHOrO JABUTarens. PacueT HECUMMETPHUYHBIX PEKUMOB Tpex(aszHbIX
Lernel MeTo0M CUMMETPUYHBIX COCTaBIISAIOIIHNX.

Ilepexoonvie npoyeccwl 8 21eKMpUYECKUX YENsX

IIpyurHBl BO3HMKHOBEHHUSI NEPEXOJHBIX IPOLIECCOB B AIEKTPUUYECKUX LEMAX. 3aKOHBI
komMmyTauuu. [lepexonHblil, NpuHYKIEHHBIH U CBOOOJHBIA mpouecchl. Kiaccnyeckuit meTon
pacdera nepexoqHbIX MpoueccoB. IlepexoaHbie mpouecchl B LUENU ¢ PE3UCTOPOM U KaTYLIKOM.
ITepexoHbIe MPOLIECCHI B LEMN ¢ PE3UCTOPOM M KOHJIEHCATOpPOM. Pa3psa koHAeHcaTopa Ha Lenb
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C PE3UCTOPOM M KaTyIIKOH. BkilodeHHMe KOHTypa M3 KOHACHCATOpa, PEe3UCTOPA, KATYIIKH Ha
IIOCTOSIHHOE HaIlPsKEHUE.

Pacyer nepexoIHBIX MPOLIECCOB B Pa3BETBICHHBIX LelsAX. OnepaTopHbIil METOX pacyeTa
nepexoAHbx mpoueccoB. OmeparopHoe wu300paxkeHHe (QYHKUMH, WX MPOU3BOIHBIX U
uHrerpanoB. [Ipsmoe mpeoOpa3zoBanue Jlarumaca. 3akonsl Oma u Kupxroda B omeparopHOoM
BuJe. Pacuer nepexoHbIX MpoLEeccoB onepaTopHbM MeTooM. OnepaTopHble cxeMbl. Ilepexon
0T U300pakeHui kK opurnHaiy. TeopeMa pa3iaoxKeHHUs.

JIuneiHble enu ¢ NepUOANYECKUMU HECUHYCOM1aJIbHBIMU HAIIPSDKEHUSMU U TOKAMU

PaznoxeHue nepuoanYecKUX HECUHYCOUAAIbHBIX (DYHKIUI B TPUTOHOMETPUUYECKUH P
Oypee. JlelcTByIOIIEE U CpeIHEE 3HAYECHUE HECUHYCOMJAIbHBIX TOKOB W HANPSKCHUM.
Koadduuuent ¢popmsl, aMmInNTyAbl, UCKaXKEHUS. MOIIHOCTH B LIENH HECHUHYCOMJIAIIBHOTO TOKA.
Pacuer nuHEHHBIX LeNed IIPM HECUHYCOMJAIBHOM HAIpsOKEHUU. BpIclIMe TapMOHHUKU B
Tpexda3HbIX LEMsX.

Henunetinvie anekmpuueckue u MazHummbvle yenu

OcoOble CBOMCTBAa HEMTMHEHHBIX ANEKTPUUYECKUX 1IeTIeiH. DIEMEHTHI JIEKTPUUECKOMN Lenn
C HEJUHEHHBIM CONPOTHBIIEHHEM HX MapaMeTpbl W XapakTepucTuku. CraTuyeckoe u
TuddepeHIaIbHOe CONPOTUBIICHUE.

Pacuer HenuHelHbIX 1enel MOCTOSTHHOTO TOKA. ['paduueckue MeTonbl pacuera neneu ¢
HEJIMHEWHBIMU 3JIeMEHTaMU. MeToa IByX y370B. AHAJINTUYECKUI pacyeT HEIMHEHHBIX LEMEH.
Anmpokcumanus HEJMHEHHBIX XapaKTepUCTUK. MeTos KyCOUYHO-JIMHEHHOM —anmpoKCHMAaluy.
IIpuMeHeHne MeTo/a SKBUBAJICHTHOIO I'€HEpaTopa K pacueTy CIIOKHBIX HEJIMHEHHBIX LETEH.
Henuneiinble nenu nepeMeHHOro Toka. HennHeliHble WHIYKTUBHBIE 3JeMEHTbl. OCHOBHBIE
cBOMcTBa (heppOMArHUTHBIX MaTEpUAIIOB IPHU MEPEMEHHBIX MAarHUTHBIX IOTOKax. BiusHue
rucrepesnca Ha GopMyy KPHBOH TOKA.

Cxema 3aMelieHuss M BEKTOpHas JuarpaMMa KaTyllKd ¢ (eppOMarHuTHBIM
MarHuTonpoBogoM. deppope3oHaHC HANIPSKEHUN U TOKOB.

MarHuTHBle Liend IPH ITOCTOSHHBIX MArHUTHBIX ITOTOKaXx. OCHOBHBIE BEIMYUHBI,
XapakTepusyroomue MarautHoe mnone. HedeppomarnutHele u (eppoMarHuTHbIE MaTepHAaIbL.
[TeTna rucrepesuca U KpUBble HAMArHUYMBAHUS. 3aKOHbI MAarHUTHOM LeNU. AHaIOTHs MEXIy
MarHMTHBIMH U JIEKTPUYECKUMHU LensaMu. JInHeiiHble 1 HEeNMHEHHbIE MarHUTHBIE Lenu. Pacuer
HEPa3BETBJICHHBIX M Pa3BeTBJI€HHBIX MATHUTHBIX IeIIe.

Inexmpuueckue yenu ¢ pacnpeoeienHblMu napamempamu

OcobeHHocTn 1emell C  paclpelelieHHbIMU —mapamerpamu. J{uddepennmanbabie
YPAaBHEHUsl HAINPSDKEHUH W TOKOB OJHOPOJHOM JIMHUHU. YPaBHEHUS OJHOPOJIHOM JIMHWM B
KOMILJIEKCHOU (hopMe. YpaBHEHUS OAHOPOAHOM JTMHUU JJI1 MTHOBEHHBIX 3HAUEHUM HapsyKeHUH
u TOokOB. [IpsimMple u oOpaTHble BOJIHBI B JIMHUW. YPaBHEHUS OJHOPOJHOW JIMHUMU C
rUnepooIn4ecKUMU (PYyHKLIUAMHU.

[TapameTrppl M xapakTepucTUKH JUHUM. ONBITHOE ONpEJEIEHUEe MapaMeTpoB H
XapakTepUCTHK JUHUU. BxonHoe compotuBneHue nuHuM. KosdduiumeHT oTpaxkeHHs BOJHBI.
CornacoBaHHas Harpy3ka JuHuu. JIunus 6e3 uckaxenuil. Jlunus 0e3 noreps. Pabora nunuu 6e3
NOTeph, Pa30MKHYTON Ha KoHIle. CTosure BOJHBI. PeXHMM KOPOTKOrO 3aMblKaHUs JUHUH 0€3
norepb. YeTblpexBONHOBOM TpaHchopmaTtop. JIMHMS Kak YeTBIPEXMOMIOCHUK. YacTOTHBIE
aNeKTpudyeckue QuiIbTphl. YpaBHeHHUA (uinbTpoB. OneHka (UIBTPYIOIIUX  CBOMCTB.
HuszkouacrotHsie ¢punbTpbl. BeicokouacToTHbIe GHIbTphl. Pacuer mapameTpos.

DnekmpomazHumuoe nose

OCHOBHBIE BEIMYMHBI, XapaKTEPU3YIOLIME MAarHUTHOE IOJ€. 3aKOH IOJHOrO TOKa.
[IpuMmeHeHre 3aKOHa MOJHOTO TOKa JUIsl pacyeTa MarHUTHOIO IOJISI ABYXIPOBOJHOMN JHMHHH,
KaTyIIKKM C TOKOM. MarHMTHOe MOJ€ Ha TpaHUIE pas3jiena ABYX Cpeld. DHEpPrus MarHUTHOTO
noJisi. MexaHndeckue CUiibl B MAarHUTHOM TIOJI€.

OcHOBHBIE BEIMUMHBI, XapaKTEpU3yIOIUE dIeKkTpudeckoe noiue. Teopema ["aycca.
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[Tpumenenne teopemsl ['aycca s pacyeTra eMKOCTH U 3JIEKTPUYECKOTO MOJsA. DHEPTHs
ANIEKTPOCTATUYECKOrO  MOJsA. MeXaHM4ecKHue CHUIbl B JIEKTPOCTATUYECKOM  IOJIE.
DNeKTpUYecKoe Moje Ha TpaHUlle JABYX IUAJIEKTPUKOB. DJeKTpocTaThueckue uenu. OOmiue
CBEJICHUA. [IpeobpazoBanus 3JIEKTPOCTAaTUYECKUX Lenen. Meronsl pacuera
3JIEKTPOCTATHYECKUX LEened. DJIEKTPUUECKOE IO0JIe€ MOCTOSHHOIO TOKa B IPOBOJAIIEH cpene.
3akonbl OMa, Kupxroda u Ixoyns - Jlenna B muddepennumansroit popme. Ilepexon Toka us
cpenbl C OAHOM MPOBOJMMOCTBIO B cpeay ¢ napyroil. I[IpoBoaumoctb. AHamorus Mexnay
JIEKTPUYECKUM II0JIEM B IPOBOJALIEN Cpele M 3JIeKTpocTaTudeckuM mnoseM. llepemenHoe
3JEKTpOMarHuTHOe moJe. [lonHbIA 3JIEKTpUYECKMH TOK M €ro IUIOTHOCTb. YPaBHEHUS
Makcsemna. YpasHenus Jlarutaca m Ilyaccona. IlepemeHHOE 3JIEKTPOMAarHMTHOE IIOJIE B
muanektpuke. IlpeoOpazoBanue »HepruM B 3JIEKTPOMarHUTHOM Tojie. Bektop VYmona-
[TolinTnHra. IlepeMeHHOE AIEKTPOMArHUTHOE MOJIE B JMAJIEKTPUKE C morepsimu. [lepemeHHoe
3JIEKTPOMAarHUTHOE I0JI€ B POBOASAIIEH cpene.

4.2. Cogepxanue JeKI U

Ounas ¢popma 00yueHust

. Kon-Bo., | IlpakTrueckas
HaumenoBaHue JeKIUH
n/o qacoB OJITOTOBKA

1 Beenenune. OCHOBHBIE BEJIWYUHBI, XapaKTEPU3YIOIIUE
JNEKTPUYECKYI0 1enb. 3akoH Oma. DIeMEHThl U CXEMBI
3amenieHus snektpuueckord uenu. Mcrounuku DC u 2 +
HWCTOYHUK TOKA. ODJEKTPUYECKas HHEPrus M MOUIHOCTb
KII/] ncrtouyHuKa 3HEprum.

2 3akonbl Kupxroda. [Ipumenenue 3akonoB Kupxroda s
pacuera memu TOCTOSHHOrO Toka. IIpeoOpasoBanue
JMHEWHBIX DJICKTPUYECKHX CXEM IPH IMOCIEI0BATCILHOM, 5 +
napajyieIb-HOM M CMEIIAaHHOM COCIMHEHHH PE3UCTOPOB.
Merton npeoOpa3oBaHUil TPEYrOJIbHUKA CONPOTUBIICHUH B
HKBUBAJICHTHYIO 3BE3/ly U HA00OPOT.

3 Mertoabpl pacyera pa3BETBICHHBIX LENEH ITOCTOSHHOIO
TOKa. MeToag KOHTYpPHBIX TOKOB. MeToa — y3J0BBIX

MOTEHIUAJIOB. Meron y3JI0BOTO HaIpsKEHUSI. 2 +
OHepreTudeckuil 0ajgaHc B AIEKTPUUYECKOM LIETIH.

4 Meton HanoxkeHus. MeToJl 3KBUBAJIEHTHOTO TE€HEpPATOpA. 5 +
Teopema komneHcaruu. CBOWCTBO B3aUMHOCTH.

5 OCHOBHBIE MOHATHS U MApaMEeTPbl CUHYCOMAAIBHOTO TOKA.
[ericTBytromue 3HAYCHUSA CHHYCOUJAIIBHOTO TOKA. +
BekTopHOe mpencTaBIeHHE CHUHYCOUJAIbHBIX BEIUYMH. 2
SBnenne H»neKTpOMarHUTHOM WHAYKIMUA. CaMOWHIYKITHS.
NHIYKTUBHOCTS.

6 Pesucrop, MHAYKTHBHAs KaTyllka W KOHJEHCATOP B LENY|
CUHYCOMJAJIBHOIO TOKAa. MrHOBEHHas MOIIHOCTb U
Kosie0aHusl SHEPTHH B LIENU CHHYCOUJAIBHOIO TOKA. 2 +
IlocnenoBarenbHOE COEIUHEHUE PE3UCTOPA, MHIYKTUBHOU
KAaTYIIKHA U KOHJIEHCATOPA.

7 AKTHBHasi, = peakTUBHas M  IIOJIHag  MOIIHOCTH.
[TapannmenpbHOE COEOMHEHHWE BETBEM C  PE3UCTOPAMH 2
KaTymikaMM ¥ KoHJeHcaropamu.  [IpeoOpazoBaHus +
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JIMHEMHBIX AJEKTPUUYECKUX LENEN CUHYCOMIAIBbHOIO TOKA.

KommekcHplii MeTon pacuera 1Lenel CUHYCOMAATbHOTO
ToKa. BekTopHOE M300pakeHne CHHYCOUAATBHBIX BETMYHH
Ha KOMIUIEKCHOM TIockocTH. 3akoHsl Oma u Kupxroda B
KOMILJIEKCHOU dhopme. Kommiekcer MOJIHOTO
COMPOTUBIIEHUS U TIOJHOW NPOBOAMMOCTH. BripaxeHue
MOIIHOCTH B KOMIUICKCHOU (hopme.

Pacdyer mneneil CHHYCOMIAIBHOTO TOKA KOMILJIEKCHBIM
METOJIOM. Pacuer HEpa3BETBJICHHOM [CIIH.
Tonorpaduyeckas JarpaMma. [TapannensHoe u
CMEIIIAHHOE COEMHEHUE MPUEMHUKOB. bananc MolHocTein
B II€NM CHUHYCOMJAIBLHOIO TOKa. lM3mepeHue akTHBHOM
MOIIITHOCTH BﬁTTMCTpOM.

10

Pesonanc B onexrpuueckux ~— uensx.  Pesonanc
HaIPsOKCHUN. YacrorHble XapaKTepUCTUKU
II0CJIEI0BATEIBHOIO KOHTYypa. Pe3zonanc TOKOB.
[ToBpimenne  kKodpQuIUEHTa  MOLIHOCTH B IIEMH
CHUHYCOMJIAJILHOTO TOKA.

11

DJIEeKTPUYECKHE 1IeNH C B3aUMHON HMHAYKTUBHOCTBIO.
SIBnenue B3auMHol nHayKuMU. JJC B3aMMHON MHIYKIUU.
OnunouMenHble BbIBOABI. llociienoBaTesibHOE COEIUHEHHE
JIBYX MHJIYKTHBHO-CBSI3aHHBIX KaTYIIICK.

12

[TapajienpHOE  COCNMHEHUE  MHIYKTMBHO-CBSI3aHHBIX
Karyuiek. Pacuer pa3BeTBIEHHBIX UHAYKTUBHO CBSI3aHHBIX
neneil. DKBUBaJEHTHAas 3aMeHa (pa3Bsi3Ka) MHAYKTHBHBIX
cBs3edl. Boznyminblid Tpanchopmarop.

13

quI)IpeXHOJHOCHI/IKI/I. YpaBHeHI/Iﬂ YCTBIPCXIIOIFOCHUKOB.
3KCHCpHMCHT3HBHO€ OIIpCACIICHUC €ro mapaMcTpoOB.
OKBHUBAJICHTHEIC CXEMBI YCTBIPCXIIOJIFOCHUKOB.

14

OcHoBHble TOHATHUS O TpexdaszHbix wensax. CrnocoObl
coeMHeHUN Tpexda3Hbix 1ened. CUMMETPUYHBIN PexUM
pabotsl TpexdazHoit 1enu. MOITHOCTH CHUMMETPUYHON
TpexdaszHoi nenu.

Pacuer HecMMMETPUYHBIX PEXUMOB Tpex(aszHbIX LemeH,
COCIMHEHHBIX 3BE3I0M M TPEYroJIbHUKOM. MOIIHOCTH
HECUMMETPUYHOH Tpex(da3HOM IenH.

15

W3mepenune MomHocTH TpexdasHbIX Lemnsix. Bpamaromeecs
MarHutHoe moJe. [lpuHmun geiictBus TpexdasHOoro
ACHHXPOHHOI'O JIBUTaTElsl.

16

Pacuer pasBerBieHHBIX TpexdaszHbix nenei. I[Ipumepsr
NPUMEHEHHUs BEKTOPHO-TONOrpaUYEecKUX TuarpaMm IMpU
aHayn3e Tpex(a3HbIX Lenen.

17

MeTton CcHUMMETPUYHBIX cOCTaBsOMUX. CHMMETpUYHBIE
COCTAaBJIAIOIIHE TpexdazHou CHUCTEMBI BEKTOPOB.
DKCIEepUMEHTAIbHbIE METOAbl MU3MEPEHUS] CUMMETPUUYHBIX
coctaBsitomux. Pacder TpexdasHbIX Iemel MeTOoA0M
CUMMETPUYHBIX COCTABJISIIOLIUX

18

BO3HUKHOBEHHE  MEPEXOJHBIX  IPOLECCOB.  3aKOHBI
KommyTauuu. Ilepexoanblif, MPUHYKICHHBIM 1 CBOOOIHBIH
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npoueccsl. Krnaccuueckuii MeTOJ pacyeTra INepeXOAHBIX
nporeccoB. [lepexoaHble Mpoueccs B LENH C PE3UCTOPOM
Y KaTyLIKOM.

19

[lepexonHplii mpouecc B LENU C PE3UCTOPOM H
KOHJEeHcaropoM. Paspsin KoHaeHcaTopa Ha LENb C
PE3UCTOPOM U KATYIIKOH.

20

Pacuer NEPCXOAHBIX MPOLECCOB KIACCUYCCKUM MCTOIOM B
Pa3BCTBJICHHBIX TCIIAX

21

OneparopHblil METOJl pacuera IMEpPEXOAHBIX IPOLECCOB.
[Ipsamoe npeoOpazoBaHue Jlamnaca. Opurunai.
N300paxkenue. OnepaTopHoe M300pakeHHe (QYHKIUH, HX
MPOM3BOJHBIX U MHTerpanoB. 3akonsl OMa u Kupxroda B
omepatopHoii opme. Teopema pasnoxkenus. Pacuer
MEPEXO0IHBIX MPOILECCOB ONEPATOPHBIM METOIOM.

22

Lenn HECHHYCOUJAIBHOIO TOKA. Pasznoxenue
HNEpUOJIMYECKUX  HECUHYCOUJANbHBIX  (QyHKIMH B
TpuroHoMerpudeckui psan  QPypee. JleicTByromue U
CpelHEE 3HAYECHHE 110 MOAYIII0 HECUHYCOMIAJIbHOTO TOKA U
HamnpspKeHus. MOIIHOCTH B LENM HECHUHYCOUIAIBHOTO
TOKa. Pacuer NMHEMHBIX Lenedl NpH HECUHYCOUAAIBHOM
HaIpPSDKEHUU.

23

HenuneliHple 3EKTpUYECKUE LENHU IOCTOSHHOIO TOKa.
OcoOble  cBOHCTBAa HENMHEWHBIX Lened. JIEMEHTHI
3JIEKTPUYECKON LENMU C HETUHEUHBIMU CONPOTUBICHUSMU
WX TapamMeTpel U Xxapaktepuctuku. Cratuueckoe u
nuddepeHnranIbHoe CONPOTHBIICHHE. I'paduueckue
METO/Ibl pacyeTa HETWHEHWHBIX Iened. AHaTUTUYECKUN
pacyeT HeJIMHEHHBIX Lene. AnnpoKCcuManus HEIMHEUHBIX
XAPAKTEPUCTHK. Meron KYCOYHO-JIMHEHHOU
anmnpokcuManuu. Meros SKBUBAJIEGHTHOI'O T€HEPATOPA.

24

Henunelinple 1enu mnepeMeHHOro Toka. HenuHelHbig
WHYKTUBHbIE JJIEMEHTBHI. OcHOBHbIE CBOWCTBA
(dbeppOMarHuTHHIX MaTepHaJIOB npu MIEPEMEHHBIX
MAarHUTHBIX NOTOKaX. BinsiHue rucrepesuca

25

Ha (opMynly KpuBOil Toka. CxeMa 3aMelleHus] U BEKTOpHasl
yarpaMma KaTyIIKM ¢ (eppOMarHUTHBIM CEpAECYHUKOM.
Peppo30HaHC HANIPSKEHUN U TOKOB.

26

OCHOBHBIEC BEJIMYUHEI XaPAKTCPUIYIOIUEC MArHUTHOC ITOJIC.
3aKOHBI MATHUTHOH O CIIn. AmnHanorus MCKAY MarHuTHbIMU
H DJICKTPUYCCKUMU LCIIAMU. Pacuer HCPa3BCTBJICHHBIX U
PAa3BECTBJICHHBIX MAaIrHUTHBIX ueneﬁ.

27

OcoOeHHoCTH 1Ienel ¢ pacnpeieIeHHbIMU [TapaMeTpaMHu.
YpaBHeHus 0qHOPOAHON IMHUHU. [TapameTpsl u
XapaKTEPUCTHKU JIMHUU.

28

OnbITHOE ONpeIeNIeHUE MapaMeTPOB U XapaKTEPUCTHK
nunuu. CortacoBanHasi Harpy3ka auHuu. Jluaus 6e3
uckaxxeHuil. Jluaus 6e3 moTeps.

29

OCHOBHBIC TIOHATHS M 3aKOHBI MAarHUTHOTO TIOJIA.
HpI/IMeHCHI/Iﬂ 3dKOHA IMOJIHOT'O TOKA IJIA pacdeT
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MarHUTHOT'O TOJIS IBYXIIPOBOIHOM JIMHUM, KaTYILIKH C
TOKOM. MarHuTHOE 1oJie Ha TPaHUIIEC pa3Jena AByX Cpel.
OHeprus MarHUTHOT'O N0JIsl. MeXxaHU4eCKHe CUJlbl B
MarHMTHOM IOJI€.

30

OCHOBHbIE BEIMYHUHBI, XapaKTEPU3YIOIINE IEKTPUUECKOE
nosne. Teopema ["aycca. [Ipumenenne Teopemsl ['aycca mist
pacueTa eMKOCTH U AJIEKTPUUYECKOTO I10JIA.

MexaHu4YecKue CHIIbI B 3JIEKTPUUECKOM IOJIE.

31

OnexTpocraTuueckue nenu. [Ipeodpazoanus
3JIEKTPOCTATHYECKUX Lieried. MeToabl pacuera 1
AIEKTPOCTATHYECKUX LICTIECH.

32

DJIEKTPUIECKOE IOJIE IIOCTOSHHOTO TOKA B TIPOBOJISIIECH
cpene. 3akon Oma, Kupxroda u Jxoyns-Jlenna B
nuddepernuanbHon hopme.

ITepexon TOKa U3 Cpeabl ¢ OAHON TPOBOAUMOCTBIO B CPEAY 1
C IpyToi MPOBOJUMOCTHIO.

AHAJIOTHUS MEXKY IEKTPUUSCKUM TI0JIEM B TIPOBOISIICH
Cpe/ie U JICKTPOCTATUYCCKUM TIOJIEM.

33

ITepemenHoe anexkTpoMarauTHOE noJie. [ToaHbIi
JNIEKTPUYECKUH TOK U €r0 INIOTHOCTh. Y paBHEHUS 1
Makcsesuia. YpasHenue Jlannaca u Ilyaccona.

34

[lepemeHHOE 3JIEKTPOMAarHUTHOE MOJIE B AUJIEKTPHUKE.
[IpeoOpa3zoBanue SHEPTUH B JJIIEKTPOMArHUTHOM TIOJIE. 1
Bekrop YMoBa — [loliHTHHTa.

35

[lepemenHOE 2JIEKTPOMAarHUTHOE TOJI€ B TIPOBOISIICH
cpene. [lmockast aneKTpoMarHuTHas BOJIHA B MPOBOIAIICH 1
cpene. JliMHa v 3aTyXaHUE BOJHBI B POBOAHUKE.

36

Jlenenue cpes Ha MPOBOAIINE U H3oMpytomue. IphexT
om3ocTH. [ToBepxXHOCTHBIN A(DEKT B HUIMHAPUUECKOM 1
IPOBOJTHHKE.

Hrtoro 64

10%

3aounasi popma o0yueHusn

HanmMmenoBanue jJeknuii

Koin-
BO.
4acoB

[pax
THYE
cKast
O
OTOB
Ka

Benenue. Bbimaua 3amaHuss Ha KOHTPOJbHYIO pabory. OcHOBHBIE
BEJIMYMHBI, XapaKTepU3YIOLIUME >JIEKTPUUECKYIo Lemb. 3akoH Oma.
ONEMEHTHI U CXEMBI 3aMelIeHMs AneKTpuueckoil nenu. Merounuku 3J1C
Y HCTOYHUK TOKA. DNeKTpuieckas sHeprus 1 Momuoctb KII/] ncrounnka
JHEPTUHU.

3akonbl Kupxroda. [Ipumenenne 3akoHoB Kupxroda ayis pacuera nenu
NOCTOSIHHOTO Toka. [IpeoOpa3zoBaHue JHMHEHHBIX JIEKTPHUUECKUX CXEM
IpU TIOCIEJOBATEIIBHOM, MApPAJUIEIbHOM M CMEIIAHHOM COEIMHEHHH
pe3uctopoB. Meron nmpeoOpa3oBaHuil TpeyrojbHHKA CONPOTHUBICHHUN B
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SKBHUBAJICHTHYIO 3BE3ly U HA00OPOT.

Meronbl pacyeTa pa3BETBIECHHBIX LENEW IMOCTOSHHOIO TokKa. Merox
KOHTYPHBIX TOKOB. MeTOJ Yy3JIOBBIX IMOTEHIMAI0B. METOJ Y3JI0BOro
HaANPSDKEHUs. DHEPreTHYeCKUi 0anaHc B AJIEKTPUYECKOM LIeTH.

Merton HanmoxeHus. MeTOI SKBUBAJIEHTHOTO TeHepaTopa. Teopema
KoMIieHcanu. CBOMCTBO B3aMMHOCTH.

OcHOBHBIE NTOHATUS U TIApaMETPbl CUHYCOMIAIIBHOTO ToKa. JleiicTByromue
3HAYCHUS  CHHYCOMJAJIBHOTO  TOKa.  BekropHoe  mpencraBicHHE
CUHYCOMJAJbHBIX BEIUYMH. SIBI€HHE BJIEKTPOMArHUTHOM HMHIYKLUU.
Camounnykuus. THAYyKTUBHOCTB.
Pesucrop, uHIyKTHMBHAs  Karymika W KOHJEHcCAatTop B  LENU
CHUHYCOUJAJILHOIO TOKa. MrHOBEHHAss MOILHOCTh U KOJIEOAHUS SHEPIUU B
LENA CUHYCOUJAIBHOIO TOKA.
ITocnenoBarenbHOE COEAMHEHHE PE3UCTOpPA, MHAYKTUBHOM KaTYIIKU U
KOH/JIEHCATOopa.

AKTHBHas1, peakTUBHas U NOJHAas MolHOCTH. [lapamnensHoe coenuHeHne
BETBEH C pe3ncTopamMu KaTyIIKaMH M KOHJeHcaTtopamu. [IpeoOpazoBanus
JIMHENHBIX JEKTPUUYECKUX LIETIEN CUHYCOMIaIbHOIO TOKA.

KomnnekcHslil MeTO pacyeTa Leneil CHHYCOMIaJIbHOTO TOKa. BekropHoe
n300pakeHre CHUHYCOMAAIbHBIX BEIMYMH HA KOMIUIEKCHOM IUIOCKOCTH.
3akonsl Oma u Kupxroda B kommiekcHol ¢opme. KomIiekcsl mosHoro
CONPOTHUBIICHUSI U IIOJHOM NPOBOJMMOCTH. BbIpa’keHHME MOIIHOCTH B
KOMILIEKCHOU popme.

Pacuer neneil CHHYCOMAAIBHOIO TOKA KOMIUIEKCHBIM MeTOAOM. Pacuer
Hepa3BeTBIIEHHOH 1enu. Tonorpaguueckast nuarpamma. [lapannensHoe u
CMEILIaHHOE COEJUHEHUE IMPUEMHHUKOB. bamaHC MOIIHOCTEH B LEMHU
CHHYCOMJIAJIbHOTO TOKA. MI3MepeHne akTUBHON MOIITHOCTH BaTTMETPOM.
Pe3onanc B snexTpuyeckux nemnsax. Pesonanc HanpspkeHuil. YacToTHbIE
XapakTEPUCTUKH  IOCIIEOBAaTEIBHOTO KOHTypa. Pe3oHaHC  TOKOB.
[ToBbIiieHre KO3 PUIMEHTa MOIHOCTH B 1IEMIH CHHYCOMIATbHOTO TOKA.

OcHoBHble TOHATHS O Tpex(a3Hbix nensx. CrnocoObl coeauHEHUNH
Tpex¢azHbIx nenei. CUMMETpUYHBIN pekuM padoThl Tpexha3zHoM 1enu.
Mo1HoCTH CUMMETPUYHON TpeX(a3HOM IeMH.

Pacuer HeCUMMETPHUHBIX PEXKHUMOB Tpex(a3HbIX Lenel, COeMHEHHBIX
3BE37I0i U TPEyroJbHUKOM. MOIIHOCTH HECUMMETPUYHOU TpexdazHoii
LEH.

N3mepenue momiHocTy TpexdasHbIX Lensx. Bpaimaromieecs MarHuTHoe
nonie. [Tpunuun neiicTBus TpexpaszHOro aCHHXPOHHOTO JBUTATEIIS.
Pacuer pasBerBieHHBIX Tpex(as3ubix ueneid. [Ipumepsl NpUMeHEHUS
BEKTOPHO-TOIOrpapUyecknx JauarpaMM TMpU aHaiuu3e TpexQasHbIX
nenemn.
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6 | Bo3HMKHOBEHHE TEPEXOAHBIX TMPOLECCOB. 3aKOHbI KOMMYTAIlHH. +
[TepexoaubIii, TPUHYKIESHHBIN U CBOOOAHBIN Tporiecchl. Kiaccnueckuii
METOJ pacyera MepexoIHbIX MmporeccoB. IlepexoaHbie Mpoueccs B HENH
C PE3UCTOPOM M KaTYIIKOM. 1
IlepexoaHbIN IpoLeCcC B LIETM C PE3UCTOPOM U KOHJeHcaToOpoM. Paspsin
KOHJICHCATOpa Ha IIeTlb ¢ PE3UCTOPOM U KaTyIIKOM.
Pacyer mepexomHBIX ~ TMPOLECCOB  KJIACCHYECKHMM  METOAOM B
Pa3BETBICHHBIX LIETISIX
Uroro 10 |20%
4.3. Conepxanue JJaOOPaTOPHBIX 3aHATHI
Ounas popma o0yueHust
Ne Komn-Bo | Tlpax
n/n . yacop | mHieC
HaumenoBanue 1a00paToOpHbIX 3aHATUN Kast
oaro
TOBKa
1 2 3 +
1. N3yuenue yauBepcasibHOro jaboparopuoro crenna JIDC - 5 3 +
2. HccrnenoBanne Hepa3BEeTBICHHOMN 1€ MOCTOSIHHOTO TOKA 4 +
3. HccnenoBanue pa3BeTBICHHON 1IENN NOCTOSHHOTO TOKA 3 +
4. Pe3onanc HanpsKeHH 4 +
5. Pe3oHaHc TOKOB 3 +
6. OnpezneneHre NapaMeTpOB WHAYKTUBHO CBSI3aHHBIX LIENEH 4 +
7. Tpexda3znas 1enp, coeqMHEHHAS 3BE3/101 3 +
8. TpexdazHas 1enp, COeAMHEHHAs TPEYTOJIbHUKOM 4 +
9. CHUMMETpPHUYHBIE COCTABJSIONINE B HECUMMETPUYHOU TpexhazHoi 3 +
(2005
10. | IlepexoaHblii mpouecc B IENM, COJAEpIKALIEH CONMPOTUBIEHHUE U 4 +
€MKOCTh
11. | UccnenoBanue nepexoHOro mpoiecca mpu paspsjie 4 +
KOH/ICHCATOpa Ha CONPOTHUBIIEHUE U UHAYKTUBHOCTD C
npumeHeHueM O9BM
12. | AHanu3 HECHHYCOMJAJIbHOM KPUBOW HANPSKEHUS 3 +
13. | OnbITHast MpOBEpKa HENMHEHHBIX Ienen 4 +
14. | Cxema 3amelieHus U BEKTOpHAs TUarpaMMa KaTyIIKH CO CTabHBIM 4 +
CepACYHUKOM
15. | deppope3oHaHC TOKOB 3 +
16. | 3akoH MOJHOTO TOKA 4 +
17. | XapakTepuCTHKH OAHOPOIHON JIMHUHU 3 +
18. | MexaHuueckoe B3aUMOJACWUCTBUE  CTAJBHOIO  CEPIEYHHUKA U 4 +
KaTYIIKH C TOKOM
Hroro 64 20%
3aounas popma oOyueHnust
Ne Komn- | Hpaxtu

HaumenoBaHue 1a00paTOPHBIX 3aHATUI

qcCKas
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o/o BO MOJArOT
gyacop | ©BKd
L 2 3 +
1. N3yuenune yHuBepcaibHOT0 JJabopaTtopHoro crenaa JIDC - 5 2 +
2. HccnenoBanye Hepa3BETBIACHHON 11eNU MOCTOSIHHOTO TOKA 2 +
3. HccnepoBanue pa3BeTBICHHON LIENU NOCTOSHHOTO TOKA 2 +
4, Pe3onanc HanpspokeHui 2 +
S. Pe3oHaHc TOKOB 2 +
6. OnpezesieHne MapaMeTpoB UHAYKTUBHO CBSI3aHHbBIX LIeNen 2 +
7. TpexdasHas 11emnb, COeTMHCHHAS 3BE3/10M 4 +
Hroro | 16 30%
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
Ounas ¢popma 00yueHust
Ne Hp0ﬂ0H [Ipaktu
n/n HanmMenoBanue npakTHYECKUX 3aHITUA x., Aeckad
4acoB noaroT
OBKa
1. Pacuer nuHENHBIX 1enel NOCTOSHHOTO TOKA C UCIIOIb30BAHUEM 8 +
ypaBHeHui Kupxroda
2. Pacuer nieneit mocTOSIHHOrO TOKa METOI0M IPpeoOpa30BaHUM. 8 +
OHeprerudeckuii OangaHc
3. Merton HanoxxeHusi. MeTo1 5KBUBaJICHTHOTO reHepaTtopa. Meton 8 +
y3J10BOTI'0 HaNpsKEHUs
4. PacueT Hepa3BETBICHHBIX 1ENE€l CUHYCOUAAIBHOTO TOKA 8 +
S. Pacuer pa3BeTBIICHHBIX LIENIEH CUHYCONIAIBHOTO TOKA. 8 +
KommiekcHbli METOJ pacueTa
6. PacueT cHuMMETPUYHBIX PeKUMOB paboThl TpeX(a3HbIX Ienen 8 +
1. Pacuetr HecumMeTpuuHBIi Tpex(da3HOM LIeNH COeAMHEHHOMN 8 +
TpEeyroiabHUKOM. M3Mepenne MoIHoCcT!
8. Knaccuueckuit MeTos pacuera nepexoIHbIX MporeccoB. Pacuer 4 +
MEePEeXO0JIHBIX IpolieccoB B 1enu R-L, R-C
9. PacyeT nepexo1HOro mpoliiecca B pa3BETBICHHOMN LEMH 4 +
Hroro: 64 20%
[IpoBeneHre MpakTHUYECKUX 3aHATHI HE TPEAYCMOTPEHO
4.5. Buabl u cofepxaHue CaMOCTOSATEIbHON PadoThl 00y4aromuxcst
4.5.1. Buasl caMOCTOSITETbHON PabOTHI O0yYArOIINXCs
Buael camoctosiTenbHON pabOThl 00y4arOIIUXCs KomnuecTBo vacoB
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Ounas gopma 3aouHas Gpopma
o0yuyeHHs o0y4yeHus
[ToaroToBKa K MPAaKTUYCCKUM 3aHSATUSIM 20 96
[ToaroroBka K J1abOpaTOPHBIM 3aHATHSM U K 3aITUTE 20 96
nabopaTopHbBIX padboT
BrimonHenue KOHTPOJIbHON PabOTHI 20 20
CamocTosTeIbHOEC H3YUYCHHE OTACIBHBIX TEM M BOTIPOCOB 68 100
[ToaroroBka K MpOMEKYTOYHOU aTTeCTallUU 9 9
Hroro 141 321
4.5.2. CogepxaHue caMOCTOSTEIbHON pabOThl O0YJArOIINXCS
Ne Kon-Bo
n/m 4acoB
3aouyHa
HaumeHnoBanue TeM 1 BOIIPOCOB Ounas i
dopma | dopma
00yueHus | 00yueH
ust
1. | Pacuer pa3BeTBIEHHBIX IIETICH MOCTOSHHOTO TOKA METOJJOM KOHTYPHBIX 6 20
TOKOB M METOJIOM Y3JIOBBIX OTEHIIMAJIOB
2. Teopema komneHcanu. CBOMCTBO B3aUMHOCTH 6 20
3. | lonyuenue cunyconnanpuoit IJ{C. [lonstie o reaeparope 5 20
MIEPEeMEHHOT0 TOKa
4. | Pacder meneil CHHYCOUIATEHOTO TOKA METOJIOM IPeoOpa3oBaHMMA 20
(mpoBomuMocTelt). BekTopHbIe quarpamMmsl 6
5. | PacueT MHIYKTUBHO-CBSI3aHHBIX IIETICH 6 20
6. | OxBHUBaJICeHTHAs 3aMEHA, pPa3BsI3Ka MHIYKTUBHBIX CBSI3€i 6 20
7. | PacueT pe30HaHCHBIX PEKMMOB B IETISIX CHHYCOUIATHBHOTO TOKa 6 20
8. Pacyetr HecuMMeTpUYHBIX TpeX(a3HbIX IeNeil COeTMHEHHOM 3Be3 /10 6 20
9. | PacueT TOKOB KOPOTKOTO 3aMBIKaHUS METOJOM CUMMETPUIHBIX 6 20
COCTaBJISIOLINX
10. | OnepartopHBbIil METO/ pacueTa MepexoqHBIX MPOIIECCOB 6 20
11. | IIpumeHeHUe omepaTOPHBIX CXEM 3aMEIICHHUS [T pacueTa MepeXoTHBIX 5 20
MIPOIIECCOB
12. | Pacyer nienu HECHHYCOMJAIIBHOTO TOKA 6 20
13. | Beicume rapMOHHKH B TpeX(a3HbIX HEMsIX 6 20
14. | I'paduueckuit MeTon pacueTa HETMHEHHBIX LIETIei MOCTOSIHHOTO TOKa 6 20
15. | AnnpokcuMalniusi HeIMHEHHBIX XapaKTepUCTUK. MeTo] KyCOUHO- 6 20
JINHEMHOM anIpOKCUMAaLUU
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16. | Pacyer MarHMTHBIX enei 6 4
17. | Pacuer nemneii ¢ pacnpeneneHHbIMU TapameTpamu. OnpenerncHue 3
MapaMeTpPOB U XapaKTEPUCTHK OJHOPOTHOMN JTUHUU 6
18. | Jlunus 6e3 moTephb, OCHOBHBIE YPABHEHHS M XapAKTEPUCTUKH CTOSUNE 5 2
BOJIHBI
19. | YacToTHBIE IEKTpHUYECKUE DUITBTPHI 6 2
20. | Pacuer anekrpomarauTa. MexaHHYECKUE CHIIBI B MATHUTHOM I10JIE 6 2
21. | Pacyer 3JIeKTPOCTATUYECKHX IIeTIei 8 2
22. | Pacyer s1eKTpUYECKUX TOJICH B MPOBOISIICH cpejie 8 2
23. | [Ipumenenue Teopembl Y MoBa-IloWTHHTA TS ONIPEEIICHUS MOIIHOCTH 2
MIOTOKA SHEPTHH MepejaBaeMoi 1Mo JMHUYU Tiepenad. Mzyuenue 4
ANIEKTPOMArHUTHBIX BOJIH
24. | DiekTpoMarHuTHOE 3KpaHupoBaHue. [lepenada 31eKTpOMarHuTHON 2
SHEPTUU 10 BHYTPEHHEH IMOJIOCTH METAJUTMYECKUX TPYO. BoITHOBOIBI 1
Uroro: 141 321

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHre CaMOCTOsITeIbHOIH padoThl 00y4yaromuxcs

VY4eOHo-MeToanueckue pa3padotku umeroTcs B Hayunoit  6ubnuorexke OI'BOY  BO

OxHo-Ypanbckuiit 'AY:

1. Metoauyeckie yka3zaHUs K J1a0OpaTOPHBIM padoTaM IO AMCIMILINHE
"TeopeTuueckre OCHOBBI JJIEKTPOTEXHUKU" [DJIEKTPOHHBIA pecypc|: AJig CTYACHTOB
HanpaBineHu  35.03.06  Arpounxenepusi, 13.03.02  DnekrtposHepreTuka U
anektporexHuka / coct.. A. C. 3maeB, A. H. I'opOynos, E. H. Enumkos; FOxHo-
Vpansckuii 'AY, Unctutyr arpounxenepun. Y. 1. JIuHeilHble 1lenU MOCTOSIHHOTO U
CUHYCOMAJIBHOTO TOKa - 49 c. - Yenabunck: OxHo-Ypansckuii 'AY, 2016 - Joctyn u3
nokanbHOU cetu: http://nb.sursau.ru:8080/localdocs/avtom/8.pdf.

6. @OoH/I OLIEHOYHBIX CPECTB IJIsl MPOBEIeHHS
NMPOMEKYTOUHOM aTTecTAlMHM 00y4al0INXCS

Z[J'ISI YCTAHOBJICHUA COOTBCTCTBHUA YPOBHA ITOATOTOBKH 06yqafonmxc51 Tpe6OBaHI/I}IM

®I'OC BO paspabotan GoHI OIEHOYHBIX CPEACTB JJIA TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U
IPOBE/IEHUS] MPOMEXYTOYHON aTTecTaluu OOy4aromuxcs 1Mo JuciuminHe. ®oHA OLEHOYHBIX
cpencTs npeacrasieH B [Ipunosxenun Nel.

7. OCHOBHASI M JONOJTHUTEJbHASI y4eOHAasl IMTepaTypa, Heo0X0AUMAs 1JIs1 OCBOCHHS

AUCHHUIIJIMHBI

OcHOBHas U JONIOJTHUTENbHAs yuyeOHas muTepaTypa umeercs B Hayunoit Oubimoreke u

ANEKTPOHHOU MH(pOopMaImoHHo-o0pazoBaTenbHOU cpeae PT'EOY BO HOxuo-Ypansckuii [AY.

OcHoBHast
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http://nb.sursau.ru:8080/localdocs/avtom/8.pdf

1. Ata6ekos, I'. . OcuoBbl Teopun nienieid / I'. . AtabekoB. — 7-¢ u3a., crep. — CaHKT-
[MerepOypr : Jlanb, 2022. — 424 c¢. — ISBN 978-5-507-45036-7. — Tekcr : 31eKTpOoHHBIi //
Jlansb : anmekTpoHHO-O0nbIHoTeunas cucrema. — URL: https://e.lanbook.com/book/256100

2. Atabekos, I'. M. TeopeTnueckre OCHOBBI JICKTPOTEXHUKH. JIMHEHHBIE SJIEKTPUUECKUE TICTIH :
yuebHoe nocobue ais By3oB / I'. . AtaGexoB. — 11-e u3z., crep. — Cankr-IlerepOypr : Jlans,
2024, — 592 ¢. — ISBN 978-5-507-49672-3. — TekcT : 37eKTpOoHHBIH // JIaHb : 37I€KTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/399167.

JlomosHuTeNBbHAS

1. Anommonckuii, C. M. TeopeTndeckre OCHOBBI SJIEKTPOTEXHUKU. DJIEKTPOMArHUTHOE TTOJIE :
yuebnoe nocooue / C. M. Anomnonckuii. — Cankr-IlerepOypr : Jlans, 2022. — 592 ¢. — ISBN
978-5-8114-1155-9. — TekcrT : aneKTpoHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/210824.

2. CemenoBa H. Teoperudeckrie OCHOBBI JIEKTPOTEXHUKH [ DeKTpoHHBIN pecypc]. 1/ H.
CemenoBa; H. Ymaxoa; H.W. [lo6poxanoBa - OpenOypr: OpeHOyprckuii rocy1apcTBeHHbIN
yHuBepcuteT, 2013 - 106 c. - loctyn k motHOMY TeKCTy ¢ caitita DbC YHuBepcuTeTcKas
oubmmoreka online: https://biblioclub.ru/index.php?page=book&id=260763.

IMepuoanveckue U31aHUS:

1. ABTrOomaTu3aIus U COBPEMEHHBIC TEXHOJIOTHH: €XKEMECSYHBIA MEXKOTPACIEBON HAYUYHO-
TEXHUYECKUN )KypHal - MockBa: IHHOBAalIMOHHOE MAalIMHOCTPOCHHUE, -
http://www.mashin.ru.

2. loctmxenus Hayku u TexHUKU ATIK: exxeMecsayHbIi TEOPETUUECKHUI U HAyYHO-
npakTHYeCKui )KypHai - Mocksa: b.u., - http://agroapk.ru/.

3. MexaHuzanust v 3IeKTpUUKaLUS CeTbCKOTO X03HUCTBA: TEOPETUUECKUN U HAYYHO-
MpaKkTUYeCKui xypHal - MockBa: Pemakius xxypHana "Mexanuzanus u
aMeKTpUudUKaIMs CeTbCKOro Xo3siicTa"

8. Pecypchbl nH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»,
Heo0X0AuMbIe JIJIs1 OCBOCHUSI JUCIUNJIMHBI

1. Enunoe okHO OCTyTIa K Y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. OBC «YHuBepcurerckas oubmuoreka onnaiin» http://biblioclub.ru

9. MeToauyeckne yKazaHus sl 00y4aOUIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

VYyebHO-MeTondyeckue pa3paboTku uMmerorcst B HayuHoit  Oubnmoreke M 3IEKTPOHHOU
uH(popmannoHHo-o0pazoBarensHOM cpene PI'BOY BO 10xuHO-Ypansckuii 'AY:

1. Metoauueckue ykazaHUs K JIaOOpaTOpHBIM paboTam Mo JucuuiuinHe "Teopernueckue
OCHOBBI D3JIEKTPOTEXHUKHU" [DIEKTPOHHBIM pecypc|: A CTYIEHTOB HarpaBiIeHHUH
35.03.06 Arpounkenepus, 13.03.02 DnexTposHepreTHKa U IMEKTPOTEXHUKA / COCT.: A.
C. 3naeB, A. H. I'opObynos, E. H. Enumkos; IOxuo-Ypansckuiti 'AY, Uncturyr
arpounxenepuu. Y. 1. JIuHelHple 1IeTTM MOCTOSIHHOTO ¥ CUHYCOUIAJIBHOTO ToKa - 49 c. -
Yenabunck: IOxuo-Ypansckuit T'AY, 2016 - Jloctynm wu3 JOKaJbHOH ceTH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf
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10. UudopmaniuoHHbIE TEXHOJOTHH, UCIIOJIb3yeMble IIPH OCYLEeCTBJIECHUHN
00pa3oBaTe/ILHOIO MPoIEcca MO0 JMCUUILUINHE, BKJIOYAasl epeYyeHb NPOrPpaMMHOI0
olecrieyeHus: U HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoii 6u0i1roTeke ¢ TepMHUHAIBHBIX CTAHIMNA TPEIOCTABIISETCS OCTYH K 0a3aM JaHHBIX:
- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- My TestX10.2.

U3 npusedennozo nepeuns eblopamv HyHCHYIO UHGOPMAYUOHHYIO CRPABOUHYIO CUCTIEM).

OmepainoHHasi cUCTeMa CHelnuanbHOro HaszHaueHus «Astra Linux Special Edition» ¢
oducnoit mporpammotii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepeust 10.0 nokanbHas,
nanoCAD Oromienue Bepcust 10.0 mokanbnas, PTC MathCAD Education - University Edition, Moii
Oduc Cranpgaptabiii, 1C: Ilpennputsue 8. Kommiekt ans oOydeHUs! B BBICIIMX M CPEIHUX YUEOHBIX
3aBegennsx, Windows 10 Home Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows
PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019
RUS OLP NL Acdmc, KOMITAC 3D v19, KOMIIAC 3D v18, KOMITAC 3D v17, 1C: YHuBepcuteT
[TPO® 2.1, 1C: Komremk ITPOD, Kaspersky Endpoint Security, Microsoft Windows Server
CAL 2012 Russian Academic OPEN 1 License User CAL, Microsoft Win Starter 7 Russian
Academic Open 1 License No Level Legalization Get Genuine, Microsoft Office 2010 Russian Academic
OPEN 1 License NoLevel, Buprtyanbhbiit yueOHnblit crenn «nekrpomontax» (CI10), MOODLE, «Ham
Can» Kpucramn (Bepcus 10).

11. MaTepuaibHO-TeXHUYeCKast 0a3a, HEOOXOUMAST 115 OCYLIECTBJICHHS
o0pa3oBaTeIbHOIO MpoLecca Mo JUCHHUIINHE

Y4eOHble ayIMTOPUH JJIsl MPOBeJIeHUs 3aHATHH, MPeAyCMOTPEHHBIX NMPOIrPaMMOoii,
OCHAIlleHHbIEe 000PY/10BaHUEM U TEXHHUYECKMMU CPeACTBAMH 00y4YeHH sl

Ayn. No2015, 2035, 21253, 302 5 — a1 3aHATUN JEKIUOHHOTO THUIIA
YueOunas nadopatopus 3033,
Aynuropus 3103,

IMomenenus 1jsi CAaMOCTOATEILHOI PA00THI 00y4aIO M XCH

1. Tlomemenune 303 nans caMOCTOSATENbHOW pabOThl, OCHAIIEHHOE KOMIIBIOTEPHOU
TEXHUKOH ¢ MOJKII0OueHHEeM K ceT «MIHTepHeT».

Ilepeuens 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUs!
1. JlabopaTtopHble aBTOTpaHC(HOPMATOPHI.

2. Jlabopatopnslie creHabl «JIDC — 5»
3. JlaboparopHble CTEHABI «DIIEKTPUICCKHUE IICTIH)Y

I1PH/IOKEHUE
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®OH/JI OHEHOYHbIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTalluN
o0y4aromuxcs

COJIEP)KAHUE
19



[

KomnereHuu u MX HHAUKATOPBI, (POPMHUPYEMBIE B MPOLIECCE OCBOSHUS TUCIUITIIMHbI
[Toka3zaTeny, KpPUTEpUM W [IKAJA OICHUBAHUSA HMHIMKATOPOB  JIOCTH)KCHHS
c(hOpPMUPOBAHHOCTH KOMITETECHITUI

TurmoBble KOHTPOJbHBIC 3aMaHuss W (WJIKM) HHBIC MaTEepUajbl, HEOOXOAUMbIC IS
OLICHKM 3HaHWM, YMEHUM, HABBIKOB U (MJIM) OMbITA JEATENbHOCTH, XapaKTEPU3YIOIIHNX
c(OPMUPOBAHHOCTH KOMIIETCHIIUH B MIPOLIECCE OCBOCHHS AUCIUITITHHBI

Metoanueckue MaTepHabl, ONPeIeIIAOLINe TPOLeypbl OLIEHUBAHMSI 3HAHUM,
YMEHUI, HAaBBIKOB U (MJIM) OIIbITA IE€ATEIbHOCTH, XapaKTEPU3YIOLINX
c(OPMHUPOBAHHOCTh KOMITETEHLIUI
4.1. OrneHOYHBIE CPENICTBA AJIs IPOBEACHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH B
npolecce NPakTUIeCKOM MOArOTOBKH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OmeHuBaHue OTYETA 1O JTAOOPATOPHOI padboTe
4.1.3. TecrupoBanue
414  KourtposbHas pabora

4.2. [Ipornerypsl ¥ OIICHOYHBIE CPEACTBA AJISl POBEICHUS TPOMEKYTOUHOM
aTTecTalu

4.2.1. JuddepeHunpoBaHHBIH 3aUET

4.2.2. Dk3ameH

1. KoMneTeHIMHU U UX MHAMKATOPBLI, opMUpyeMble B Mpolecce 0CBOECHHA
AUCHUILIUHBI
20

23
24

27

28

28

28
30
31
34
36

36
39



OIIK-4. Cnoco0eH HCIoab30BaTh METOABI aHAIM3a U MOJCIUPOBAHMS JNEKTPHUECKUX eTel U
UIEKTPUYECKUX MAILIHH

Kon n ®opmupyemeie 3YH Haumenopanue
HaVMCHOBAHUE 3HAHUA YMEHU HAaBBLIKU OLCHOYHBIX
HHAMKATOPa CpeacTB
JOOCTHXKCHUS
KOMIIETCHIIMU
NA-10I1K-4 OO0y4atomuiics Obyuaronmiicss nomkeH | OOyuwatommiicss mommkeH | Tekymruit
Hcnonb3yer JIOJKEH 3HATh: YMETh: HCHOJIb30BaTh BIIaJIeTh. HaBbIKAMHU KOHTPOJIb:
METO/IbI METOIBI aHalMu3a | METOIBI aHanM3a u - OTBET Ha
aHaM3a u u aHalM3a u MOJICTUPOBAHHUS MPaKTUIECKOM
MOJICTUPOBAHUS MonenupoBaHus MOJICTAPOBAHUS JUHEHHBIX | 3aHITHH,
JIMHEWHBIX 1 JIMHEMHBIX U | IUHEWHBIX U HEJIMHEHHBIX IIEIeH - OTYEeT o
HEJIMHEMHBIX IeNel | HeIMHEHHBIX HEJIMHEHHBIX 1enei IIOCTOSIHHOI'O U nabopaTopHOA
ITOCTOSIHHOTO U IIOCTOSIHHOTO U MIOCTOSIHHOTO U MIEPEMEHHOTO TOKa pabore;
MIEPEMEHHOTO TOKa | MEPEeMEHHOTO TOKA. | MEPEMEHHOTO TOKA. - (b1.0.15-H.1) - TECTHPOBaHUE
—(b1.0.15-3.1) - (1.0.15-Y.1) [IpomexxyTrounas
aTTeCTaLNs:
- 3a4eT
NJI-20I1K-4 OoOyuarommiics OObyuarormiicss mokeH | OOydwatommiicss noikeH | Tekymruit
JIOJDKEH 3HATh YMETb: HCIIONIB30BaTh BIIAJCTh: METOJaMH KOHTPOJIb:
Hcnonb3yer :METOJIbl pacyeTa METO/IbI pacdera mepexoHbIX - OTBET Ha
METO/IbI ITepexoanbix pacdera TepexOaHBIX MIPOLIECCOB B MPAKTHIECKOM
pacuera MIPOLIECCOB TIPOLIECCOB B ANEKTPUYCCKHUX IETIAX 3aHITHH;
MEPEXOTHBIX MTOCTOSIHHOTO M JMEKTPUUYCCKUX LEISX MTOCTOSIHHOTO M - OTYeT 1o
MIPOLIECCOB B MIEPEeMEHHOTO TOKA | MOCTOSIHHOTO U MEPEMEHHOTO TOKa nabopaTopHOIA
ANEKTPUIECKUX —(b1.0.15-3.2) MIEPEMEHHOTO TOKa - (b1.0.15-H.2) paborte;
HIETAX -(b1.0.15-Y.2) - TECTHPOBaHUE
ITOCTOSIHHOTO U [IpomexxyTrounas
MIEPEMEHHOTO TOKa aTTeCTaLNs:
- 3a4eT
NI-30I1K-4 OoOyuarommiics OObyuarommiicss nowkeH | OOydJaromIuiAcs TODKCH Texyrmmmii
[IprMeHsieT 3HaHUS | TOJDKEH 3HATH: YMETb: IPUMCHATH BIIAJCTh: 3HAHUSAMU KOHTPOJIb:
OCHOB TEOpUU OCHOBBI TEOPUH 3HAHUS OCHOB OCHOB TE€OpUU - OTBET Ha
3JIEKTPOMArHUTHOTO | 3JIEKTpOMarHuTHOT | Teopuu 3JIEKTPOMArHUTHOTO MPaKTHYECKOM
TIOJIS M TieTeii ¢ 0 TOJIA W Ieneu 3JIEKTPOMArHUTHOTO MoJisl M LETIeH ¢ 3aHITHH,
pacnpeneieHHbIMH | C TIOJISL M LIeTICH C pacnpeeieHHBIMU - OT4eT o
napameTpamMmu pachpesieieHHbBIME | pacIpeleIeHHBIMU napameTpamu. nabopatopHoOi
rapameTpamu napamMeTpamu - (b1.0.15-H.3) paborte;
—(b1.0.15-3.3) - (1.0.15-Y.3) - TECTHPOBaHUE
IIpomexyrounast
aTTeCTalns:
- 3a4eT
NI-40I1K-4 OOyuarommiics OOy4aronumiics: T0JHKeH OOyuatonmuiicss mommkeH | Tekymruit
HdemoHCTpHpYET JIOJDKEH 3HATh: YMETh: TI0JIb30BaThCS BIAJCTh: MPUHIAIIAMHU KOHTPOJIb:
IMOHUMAHHE TIPUHITUITEL TIPUHITUTIAMHA JTCHCTBHS JIEHCTBUS IMEKTPOHHBIX - OTBET Ha
NIPUHIAIIA JEUCTBUS 3JIEKTPOHHBIX YCTPOUCTB | YCTPOMICTB MIPAKTUYECKOM
JIeUCTBUS 3JIEKTPOHHBIX - (b1.0.21-Y.2) - (b1.0.21-H.2) 3aHITUH;
SJIEKTPOHHBIX YCTPOMCTB - OT4eT o
YCTpOICTB —(b1.0.21-3.2) nabopaTtopHoi
pabore;
- TECTHPOBaHUE
IIpomexyTrounas
aTTeCTalNS:
- 3a4eT
NI-60I1K-4 OOyuaronmiics OOyuaronmiicss nomwkeH | OOydwarommiics momkeH | Tekymruit
[IpuMeHsieT 3HaHUS | NOJDKEH 3HATH! YMETh: TPHUMEHSITH BJIaJIeTh. 3HAHUAMU KOHTPOJIb:
dbyHKIMA 1 GbyHKUUA U 3HAHMS (GYHKIUH W OCHOBHBIX - OTBET Ha

21




OCHOBHBIX OCHOBHBIC (byHKIII/Iﬁ U OCHOBHBIX XapaKTECpUCTUK MNPaKTUYICCKOM
XapaKTCpUCTUK XapaKTCpUCTUK XapaKTCpUCTUK QJICKTPUYICCKUX U 3aHATHH,
QJICKTPUUICCKUX U QJICKTPUUICCKUX U QJICKTPUUCCKUX U QJICKTPOHHBIX alliapaToB - OTYECT 10
3JIEKTPOHHBIX 3JIEKTPOHHBIX aMeKTpoHHbIX anmaparoB | - (b1.0.21-H.3) JTabopaTopHOU
amnmnaparoB anmnaparoB - (b1.0.21-¥ .3) pabore;
-—(b1.0.21-3.3) - TECTUpOBaHHE
IIpomexyTounast
aTTeCTaLs:
- 3a4eT
2. Tloka3aTejn, KPpUTEPUH U IIKAJIA OLEHHBAHUS HHANKATOPOB H0CTUKEHU S
KOMIIeTeHIInii
IToxazarenu KpuTepuu u nmikana OlieHUBaHUS PE3Y/IbTaTOB O0YUCHHUS M0 JTUCITUILINHE
onenuBanusa | HemocTaTouHblil HocTtaTounbiii Cpennuii ypoBEeHb BeIicokmii ypoBEHb
(3YH) YPOBEHB YPOBEHb
b1.0.15-3.1 Obyuatomuiicst He | OOyuvarommiics Oo6yuatomuiics ¢ OO0yuarommiics ¢
3HA€T METOJbI ciabo HE3HAYMTENbHBIMU | TpeOyemoi
aHajan3a u 3HACT METOJBI oIIMOKaMH U CTEIIEHBIO TTOJTHOTHI
MOZEIUPOBAHUS aHam3a OTJICTEHBIMHA M TOYHOCTH 3HACT
JIMHEHHBIX H Y MOJICTTUPOBAHUS npo0OesiaMu 3HaeT METO/IbI aHaJIN3a
HEITWHEHHEIX IIETIeH | TMHEHHBIX U METOJIBI aHAJIM3a U Y MOJEIIMPOBAHUS
TIOCTOSIHHOTO B HEJIMHEHHBIX Leneil | MOJIeIupOBaHU JIMHEWHBIX B
IIEPEMEHHOTO TOKA. | IMIOCTOSIHHOTO U JIMHEWHBIX U HEJIMHEHHBIX IeTen
MEPEMEHHOTO TOKA. | HEJIMHEWHBIX LENEl | MOCTOSHHOTO U
MOCTOSHHOTO H MIEPEMEHHOT0 TOKA.
MEPEMEHHOT0 TOKA.
b1.0.15-Y.1 | OOy4arommiics He | OOyuaromuics Oo6yuatommuiics ¢ Oobyuarommuiics
yMeeT ci1abo HEKOTOPBIMU yMeeT
HCIIOJI30BaTh yMeeT 3aTPyAHCHUSIMU HCITOJIH30BaTh
METOJbI aHAJIN3a U | MCIOJIL30BaTh yMeeT METO/bI
MOJICITUPOBAHUS METO/bI aHAJIN3a U HCIO0JIb30BAaTh a”aju3a u
JIMHEHHBIX U MOJEIIUPOBAHUS METOJIBI MOJEIIUPOBAHUS
HEJTWHEHHEBIX IIETIeH | TMHEHHBIX U aHajan3a u JIMHEWHBIX U
MOCTOSIHHOI'O U HEJIMHEWHBIX LIeTel | MOJEIMpPOBaHUs HEJIMHEWHBIX IeTen
MIEPEMEHHOr0 TOKA. | IMOCTOSIHHOTO U JIMHEHWHBIX U IIOCTOSSHHOTO B
MIEPEMEHHOr0 TOKA. | HEJIMHEWHBIX LIETIEH | MEPEMEHHOT0 TOKA.
IIOCTOSIHHOI'O 1
MIEPEMEHHOT0 TOKA.
b1.0.15-H.1 OOy4aromuiics He OO0yyvarommuiics OO0yuarommuiics ¢ OO0yyarommuiics
BJIaJ€eT HaBbIKaMHU | ¢j1abo BiiageeT HEOOJIBIIUMH CBOOOIHO BJaJ€ET
aHaIu3a u HaBBIKAMH 3aTPyAHCHISIMU HaBBIKAMM aHaJIN3a
MOZEIUPOBAHUS aHajm3a u BJIaJICCT HABBIKAMU | U MOJICIUPOBAHHUS
JIMHEHHBIX U MOJEIIUPOBAHUS aHajan3a u JIMHEWHBIX U
HEJIMHEWHBIX Ilener | JUHEHHBIX U MO/JIEIIMPOBAHUS HEJIMHEWHBIX IeTen
MOCTOSIHHOTO U HEJIMHEHWHBIX ened | TMHEHHBIX U NOCTOSIHHOTO U
MIEPEMEHHOTO TOKa | OCTOSIHHOTO U HEJIMHEHHBIX Lenel | IepeMeHHOro ToKa
MIEPEMEHHOTO TOKA | TIOCTOSIHHOTO |
TIepEMEHHOTO TOKa
b1.0.15-3.2 | OGyuaromuiicsi He OO6yyaromuiics OO6yuaromuiics ¢ OO6yyaromuiics ¢
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3HAET METOIBI
pacuera
MEPEXOTHBIX
MPOLIECCOB B
ANIEKTPHICCKUX
HETSIX MIOCTOSTHHOTO
U TIEPEMEHHOTO
TOKa

ci1a00 3HaeT
METOJIBI pacyera
MEPEXOTHBIX
MPOIIECCOB B
DIIEKTPUIECKUX
LEISAX IIOCTOSHHOTO
1 TIepEeMEHHOTO
TOKa

HE3HAYUTEIbHBIMHA
omrOKaMu 1
OTIEIbHBIMU
po0eiaMu 3HaeT
METO/IbI pacueTa
[IEPEXOTHBIX
IIPOLIECCOB B
ANEKTPUIECCKIX
LIETISIX TIOCTOSIHHOTO
U IEPEMEHHOTO
TOKa

TpeOyemoit
CTETCHBIO
MOJTHOTHI U
TOYHOCTH 3HACT
METO/IBI pacyera
MePEXOIHBIX
MPOLIECCOB B
AIEKTPUIECKUX
HEMSX TOCTOSIHHOTO
1 TIepPEeMEHHOTO
TOKa

b1.0.15-Y.2 | Oby4aromuiics He OO0yyaromuiics OO6yuaromuiics ¢ OO0yuaromuiics
yMmeer cmabo ymeer HEKOTOPBIMHU yMeer
HCIOJIb30BaTh HCIIOJIb30BaTh 3aTPYTHCHUSIMHU HCIIOJIb30BaTh
METO/IbI pacueTa METO/IbI pacueTa yMeer METO/IbI pacueTa
MIEPEXOTHBIX MEPEXOTHBIX HCIIONTE30BaTh MEPEXOTHBIX
ITPOLIECCOB B MPOIIECCOB B METO/JIbI pacueTa MPOIIECCOB B
ANEKTPUICCKHUX MEKTPUICCKUX MIEPEXOTHBIX MEKTPUICCKHUX
LIEMSAX MOCTOSTHHOTO | IIETISIX TIOCTOSHHOTO | TIPOIECCOB B [EMNsX MOCTOSTHHOTO
Y TIepEMEHHOT0 1 TIepEMEHHOTO ANMEKTPUIECKIX "
TOKa TOKa EMSIX MMOCTOSHHOTO | MIEPEeMEHHOTO TOKa
Y IepEMEHHOTO
TOKa
b1.0.15-H.2 | Oby4aromuiics He OO0yyaromuiics OO0yuarommuiics ¢ OO0yyaromuiics
BIIAZIcCT METOIaMu | ci1abo HEOOJIBITUMHU CBOOOJTHO BIIaJICET
pacuera BJIQJICCT METOJIAMU | 3aTPyIHCHHUSIMHU METOJIaMH pacyera
MIEPEXOTHBIX pacuera BIIA/ICET METOAAMH | TIEPEXOIHBIX
MIPOIIECCOB B MEPEXOTHBIX pacdera MIPOIIECCOB B
ANEKTPUICCKHUX MPOIIECCOB B MIEPEXOTHBIX NMEKTPUUCCKHUX
HeIsX IMOCTOSIHHOT'O SJICKTPUUCCKUX IIpouecCCOB B ensgax 1ImoCTosIHHOT'O
Y TIepEMEHHOT0 HEMNsX MOCTOSHHOTO | 3JEKTPHYECKUX "
TOKa u LEMSIX TOCTOSHHOTO | MIEPEMEHHOTO TOKa
MEPEMEHHOTO TOKa | W IEPEMEHHOTO
TOKa
b1.0.15-3.3 OOy4aromuiics He OO0yyvarommuiics OO0yuarommuiics ¢ OO0yyarommuiics ¢
3HACT OCHOBBI cnabo 3HaeT HE3HAYMUTEIBHBIMU | TpeOyeMoi
TEOpHUU OCHOBBI TCOpHUHN OHII/I6KaMI/I u CTCIICHBIO
ANIEKTPOMATHUTHOTO | 3JEKTPOMArHUTHOTO | OTIEIHHBIMHU MTOJTHOTHI H
HOJISI U Lelel ¢ MOJISL U Iienei npolesiaMu 3HaeT TOYHOCTH
pacnpezicieHHbIMU | PAcIPElIE]ICHHBIMA | OCHOBBI T€OPUHU 3HaeT OCHOBBI
rnapaMeTpamu napaMeTpamu ANIEKTPOMATHUTHOTO | TEOPHUHU
ToJII ¥ erel ¢ ANEKTPOMArHUTHOTO
pacupelieieHHbIMA | TIOJISL W LEeMel ¢
napaMeTpaMu pacnpeaeacHHBIMU
napaMeTpamMu
b1.0.15-Y.3 | Obyuaromuiics He OO6yyaromuiics OO6yuarommuiics ¢ OO6yyaromuiics
yMeeT TPUMEHATh | clabo ymeeT HEKOTOPBIMHU yMeeT MPUMEHSTh
3HAHUS OCHOB MIPUMEHSTh 3aTpyTHCHUSIMHU 3HaHUS
TEOpHUUn 3HAHUA OCHOB YMEET NPUMCHATH OCHOB T€OpHHU
QJICKTPOMArHuTHOIO | TCOPHUHU 3HAHUA SJICKTPOMAarHuTHOT'O
TIOJISL U TIeTIeH C AJIEKTPOMATrHUTHOTO | OCHOB TEOPHH MoJIsi W Ienei ¢
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pacnpeicieHHBIMU | TIOJISL ¥ LIeTIeH ¢ ANIEKTPOMATHUTHOTO | pactpeeICHHBIMU
rnapaMeTpamMu pacrnpeneneHHBIMA | IO U IIeTel ¢ napaMeTpamu
napaMeTpamu pacnpeaeneHHbIMU
rapamMeTpamu
b1.0.15-H.3 | Oby4aromuiics He OO0yyaromuiics OO0yuaromuiics ¢ OO0yuaromuiics
BIIQ/IEET 3HAHUSMH | cNa0o BiajeeT HEOOIBIIMU CcBOOOIHO BIajeeT
OCHOB TCOPHH 3HaHUSAMU 3aTPyTHCHUSIMHU 3HAHUSMHU OCHOB
AJICKTPOMAarHUTHOTO | OCHOB TEOPUU BIIQJICCT 3HAHUSMH | TEOPHUHU
MoJisi W Lenei ¢ AIIEKTPOMAarHUTHOTO | OCHOB TEOPHH AEKTPOMAarHUTHOTO
pacnpeneneHHBIMI | TIONS U IeTe ¢ ANEKTPOMATrHUTHOTO | TIOJSL U IIeTIei ¢
rapaMeTpamHy. pacripeneNicHHBIMU | TIONS U IIeTe ¢ pacnpeaeacHHBIMU
rapaMeTpaMu. pacnpenieleHHBIMA | TTapaMeTPaMHU.
rapaMeTpamm.
b1.0.15-3.4 | OOyuaromuiics He OO0yyaromuiics OOyuaromuiics ¢ OO0yyarommuiics ¢
3HaeT TPHUHIMIGI | cla0o 3HAeT HE3HAYUTETBHBIMU | Tpebyemon
neicTBHS TIPUHLINTIBI OIMOKaMH U CTETICHBIO
AJIEKTPOHHBIX JICHCTBUS OT/ICIbHBIMH MOJIHOTHI U
YCTpOMCTB AIEKTPOHHBIX po0eaMu 3HaeT TOYHOCTH
YCTpOWCTB TIPUHIIATIBI 3HAeT MPUHIUTIHI
JIEUCTBUS HehcTBUA
3IIEKTPOHHBIX AJIEKTPOHHBIX
YCTPOMCTB YCTPOHCTB
b1.0.15-V.4 | OOyuarommiics He | OOyuaromuics Oo6yuatomuiics ¢ Obyuarommuiics
yMmeer cnabo ymeer HEKOTOPBIMHU yMeer
TIOJTE30BAThCS MOJTE30BATHCS 3aTpyJHEHUAMHA MOJTE30BATHCS
MPUHIIATIAMHA MPUHIIATIAMHA yMeeT MPUHIIATIAMHA
JIEUCTBUS IeiCcTBUA MOJIb30BaThCA HehcTBUA
ANEKTPOHHBIX AIEKTPOHHBIX MIPUHIIATIAMHU ANEKTPOHHBIX
YCTPOMCTB YCTPOMCTB JIEUCTBUA YCTPOMCTB
3IIEKTPOHHBIX
YCTPOUCTB
b1.0.15-H.4 | Obyu4aromuiics He OO0yyvarommuiics OO0yuarommuiics ¢ OO0yyarommuiics
BJIaJieeT cimabo Biajeer HEeOOBITUMH CcBOOOJTHO BIIajIeeT
MPUHIIATIAMHA MPUHIIATIAMHA 3aTPYTHCHUSIMHU MPUHIIATIAMHA
JIEUCTBUA HehcTBUA BJIAJIEET nelcTBUA
3JIEKTPOHHBIX AJIEKTPOHHBIX MIPUHITUTIAMH AJIEKTPOHHBIX
YCTPOMCTB YCTPOMCTB JIeUCTBUA YCTPOICTB
AIEKTPOHHBIX
YCTPOUCTB
b1.0.15-3.5 | OOyvarommiics He | OOyuaromuics Oo6yuatomuiics ¢ OO0yuarommiics ¢
3HaeT QYHKOWH U | cmabo 3HaeT HE3HAYUTEIbHBIMH | TpeOyeMoi
OCHOBHBIC GyHKIWHA 1 OIIMOKAMH H CTETNICHBIO
XapaKTePUCTUK OCHOBHBIC OT/ICIbHBIMH MOJIHOTHI U
ANEKTPUICCKUX U XapaKTEPUCTUK npolesiaMu 3HaeT TOYHOCTH
ANIEKTPOHHBIX NEKTPUIECKUX U (hyHKIMI 1 3HaeT (YHKIHN U
anmnapaToB AJIEKTPOHHBIX OCHOBHBIC OCHOBHBIE
arnmnapaTos XapaKTePUCTHK XapaKTEPUCTUK
ANEKTPUIECKUX U ANEKTPUIECKHUX U
AIEKTPOHHBIX AJNIEKTPOHHBIX
anmnapaToB arnmnapaTos
b1.0.15-¥.5 | OOyyaromuiics He Obyuaromuiics Obyuatomuiics ¢ Oobyuarommuiics
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yMeeT TNPUMEHATh | cla0o yMeeT HEKOTOPBIMHU yMeeT MPUMEHSTh
3HAaHUS QYHKIUHA U | IPUMCHSTh 3aTPyIHCHUSIMU 3HaHUA QYHKIHMH U
OCHOBHEBIX 3HaHUS QYHKIUN U | YMEET MPUMEHSATh OCHOBHBIX
XapaKTePUCTUK OCHOBHBIX 3HAHUS XapaKTePUCTUK
3IEKTPUIECKUX U XapaKTePUCTHK byHKIUH 1 AJIEKTPUUECKHUX U
3JIEKTPOHHBIX AJIEKTPUUECKHUX U OCHOBHBIX 3JIEKTPOHHBIX
anmnapaToB AJIEKTPOHHBIX XapaKTePUCTHK arnmnapaToB
anmnapaTos ANEKTPUICCKUX U
3JIEKTPOHHBIX
anmnapaTos
b1.0.15-H.5 | Oby4aromuiics He OO0yyaromuiics OO0yuaromuiics ¢ OO0yyaromuiics
BJIaJeeT 3HaHUAMH | cj1a0o BiageeT HEOOJIBIIIUMH CBOOOHO BajJ€eT
GyHKIMIA 1 3HAHUSIMH 3aTPYTHCHUSIMHU 3HAHUAMU (PYHKIUN
OCHOBHEBIX GyHKIMIA 1 BIIAJICET 3HAHUAMU | U OCHOBHEIX
XapaKTePUCTHUK OCHOBHBIX byHKIUH 1 XapaKTEPUCTUK
ANEKTPUICCKUX U XapaKTEPUCTUK OCHOBHBIX ANEKTPUICCKHUX U
AJIEKTPOHHBIX NMEKTPUICCKUX U XapaKTePUCTHK AJIEKTPOHHBIX
anmaparos ANIEKTPOHHBIX JNEKTPHUYCCKUX U anmaparos
anmaparos 3JIEKTPOHHBIX
anmnapaToB

3. TunoBbie KOHTPOJIbHbIE 3aJaHUsl U (WJIM) HHbIEe MATEPHUAJIbI, HEOOXOTUMBbIE /1JIsl OLleHKH
3HAHWH, YMeHHUIi, HABLIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIHNX
c(opMUPOBAHHOCTH KOMIIETEHIHI1 B polecce OCBOEHUsI JUCHUILINHBI

TumnoBble KOHTPOJIbHBIE 3aJaHUS U MaTepHalbl, HEOOXOAWMBIE AJsi OLEHKU 3HAHUM,
YMEHMM M HaBBIKOB, XapaKTEpU3YyOIIMX 0a30BbId 3Tan (GOpMHUpPOBAHUS KOMIETEHIMH B
npouecce ocBoeHus: OIIOII, conepkarcs B yueOHO-METOIUYECKUX pa3pabOTKaxX, MPUBEACHHBIX

HUXKCEC.

1. Meroanueckue ykazaHus K JabopaTopHbIM pabotaMm 1o aucuuruinHe "Teopernyeckue

OCHOBBI D3JIEKTPOTEXHUKHU" [DIEKTPOHHBIM pecypc|: A CTYIEHTOB HalpaBiICHUM
35.03.06 Arpounxenepus, 13.03.02 DaekTposHepreTUKa U JIEKTPOTEXHUKA / COCT.: A.
C. 3naeB, A. H. I'opbynos, E. H. Enumkos; FOxHo-Ypansckuii ['AY, UnucTHTYT
arpouskeHepuu. Y. 1. JIuneiiHbIe 1I€NIH MOCTOSHHOTO U CUHYCOMJAJIBHOTO TOKa - 49 c. -
YensOunck: HOxHo-Ypanbckuit ['AY, 2016 - JlocTyn U3 JIOKaJbHOW CeTH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf

4. MeToauvecKue MaTepuaJbl, ONpeaesisiioliue mpoueaypbl OLleHUBAHUS 3HAHUIA,

YMeHHUii, HABbIKOB U (MJ1H) ONBITA AeATeIbHOCTH, XapaKTepu3yommux c()OpMUPOBAHHOCTH

KOMIIeTeHI M

B nannoM pa3aciic METOANYCCKUC MAaTCPpUaJibl, OIPCACIAOIMINC ITPOUCAYPhI OLICHUBAHHWA

3HaHWUM, YMEHUI, HABBIKOB, XapaKTEPU3YyIOINX 0a30BbIi 3Tan (GOPMUPOBAHUSI KOMIETEHIIUN 1O
qucuuruHe «TeopeTudyecKkue OCHOBBI JJIEKTPOTEXHUKHW», IPUBEACHBI INPUMEHUTEIBHO K
KOKJIOMY W3 HCIIOJIb3YEMBIX BHJOB TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M IPOMEKYTOUHOH
aTTecTaluy 00yJaroIuXcsl.

4.1. OueHoYHbIE CPEICTBA VIS MPOBEIeHHS TEKYIEro KOHTPOJIS YCIeBAeMOCTH B
npoiecce NPaKTUYECKOI MOATOTOBKH
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4.1.1. Onpoc HAa NPAKTHYECKOM 3aHATHHU

OTBeT Ha MNPAKTUYECKOM 3aHITHM UCHOJb3YyeTCs MJi1 OLEHKH KayecTBa OCBOCHHS
00yJarmuMcsi OCHOBHOUW MpodecCHOHAIBHON 00pa30BaTeIbHONW MPOrpPaMMBbI MO OTACIBHBIM
BOIIPOCAM U TeMaM JUCHUIUIMHBL. TeMbl U MiaHbl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee
coobmatorcs oOydaromuMmcs. OTBET OICHHBACTCS  OICHKOW — «OTIMYHO», «XOPOIIOY,
«YAOBJIETBOPUTENHHOY» UITU «HEYIOBIECTBOPUTEIHHOY.

Ne OlLIeHOYHbIE CPEJCTBA Koo n
TumnoBsle KOHTPOJIBHBIE 3aJaHHS U (MJIH) UHBIE MaTEPUAIIbI, HAaMEHOBaHHE
HEOOXOUMBIE JJIs OLICHKH 3HAHUM, YMEHUIA, HABBIKOB U (MJIN) MHMKATOpa
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIHNX CPOPMUPOBAHHOCTH KOMIIETEHIHH
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCHUIIIMHBI
1 [lens omHO(MA3HOTO CHHYCOMJAIBHOTO TOKa COCTOUT W3 N-lonk-4
MOCNIEA0OBATENbHO COCAMHEHHBIX PE3UCTOpa W KOHJEHcaTopa. | Mcmombsyer MeTonsl
3aKOH W3MEHEHHs MTHOBEHHOTO 3HAUCHHsI HAIpsDKEHUS OT aHasa n
— \/ H o MOJCTHUPOBAHMS
Bpemenu U = 100V2sin(314t+90°), 3ak0H U3MEHCHHSI MTHOBEHHOTO I
Y ) R
3HayeHus Toka oT Bpemenu | = 10sin(314t+135°). Onpenenuth | penpneitusix ueneit
BEJIMUMHY aKTUBHOTO U EMKOCTHOT'O COMPOTHBIICHHUS LIEITH. MOCTOSHHOTO U

NEPEMCHHOI'O TOKa

NJ1-20I1K-4
Hcnonb3zyer MeTosl
pacdera nepexoIHbIX

MPOIIECCOB B
QJICKTPUUYCCKUX LECIAX
MOCTOSTHHOTO U
MIEPEMEHHOTO TOKa

WJ1-3011K-4
[IpumensieT 3HaHUA
OCHOB TEOpUHU
3JIEKTPOMArHUTHOTO
T0J1s1 ¥ 1ienei ¢
pacrnpeneneHHbIMU
napameTpamu

WJ1-40TIK-4
JemoHcTpupyeT
MTOHUMAaHKe TIPUHIINIIA
JIEUCTBUS
JJIEKTPOHHBIX
YCTpOMCTB

WJI-60T1K-4
IIpumensiet 3HaHus
(GyHKINH 1 OCHOBHBIX
XapaKTepUCTHK
INEKTPUUYECKHX U
SNEKTPOHHBIX
annaparos

Kputepun omenku otBeta (Tabi.) MOBOMATCS JO CBEACHUS OOYYAIOIIMXCS B Haudaie
3aHATUH. O1ieHKa 00bsIBIIsIETCS 00y4aloIIEeMyCsi HEIOCPEICTBEHHO MOCJIE OTBETA.

\ IlIkana \ Kpurepun onenuBanus
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Onenka 5 - CTYJICHT ITOJTHO YCBOMJI YU€OHBII MaTepHualr;
(oTIMYHO) - TIOKa3bIBAET 3HAHNE OCHOBHBIX TOHITHI TEMbI, TPAMOTHO TOJIB3YETCS
TEPMUHOJIOTHUEH;
- TPOSBISET yMEHHE aHAJIM3UpOBaTh M 0000maTh WHOOPMAIHIO,
HaBBIKHM CBSI3HOI'O OMUCAHUS SIBIICHUN U MPOIIECCOB;
- JIEMOHCTPHPYET yMCHHE u3yarath y4eOHBIA Marepual B
ONPENEIICHHOM JIOTUYECKOM MOCIEI0BATENbHOCTH;
- TOKa3bIBaCT YMEHHE HWJUTFOCTPUPOBATH TEOPETUUYECKHE ITOJIOXKCHUS
KOHKPETHBIMH NPUMEPAMU;
- MOTyT OBITh JONYIICHBl OJHA—ABE HETOYHOCTH IPU OCBEIICHUHU
BTOPOCTETICHHBIX BOMPOCOB.
Oruenka 4 OTBET YJIOBJICTBOPSET B OCHOBHOM TPEOOBAHMAM Ha OIICHKY «5», HO TIPU
(xopor1o) 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:
- B YCBOCHHMH Y4€OHOTrO Marepuaja JOMYIIeHbl HeOONbIINE MPOOEIbl,
HE MCKA3UBILIKE COJIEP>)KAHUE OTBETA;
- B U3JIOKEHUHW MaTepualia JOMyIIeHbl HE3HAYUTEIbHbIE HETOYHOCTH.
Orenka 3 - HETIOJIHO WJIM HETOCJIEI0BaTEIbHO PACKPBITO COACpKaHUE MaTepuara,
(YAOBIETBOPUTENBHO) | HO TMOKa3aHO oOliee MOHMMAaHHE BOMPOCAa W MPOAEMOHCTPUPOBAHBI
YMEHUS1, JOCTATOUHBIE JIs JaIbHEHIIIEr0 YCBOCHUsS MaTepuaa;
- UMENHCh 3aTPyAHEHHs] WIM JOMYIIEHbl OLIMOKKM B ONpeAeNCHUN
MOHSATUN, WCIOIB30BAHUM TEPMUHOJIOTHH, ONHCAaHUU SBICHUM U
MPOIICCCOB, MCIPABIICHHBIE TIOCJIC HABOASIIMX BOIIPOCOB;
- BBISIBJICHA HEJOCTaTOYHAS C(HOPMHUPOBAHHOCTH 3HAHUH.
Ouenka 2 - HE paCKpBhITO OCHOBHOE COJIEp)KaHKME YI4EOHOTO MaTepHaa;

(HEY1OBIETBOPUTENHHO)

- 00HaApY)KEHO HE3HAHHE WJIM HETIOHMMaHHWE OOJbINeH WM Haubolee
Ba)XHOI YacTH y4eOHOTO MaTepuaa;

- AOIIYIICHBI OIHI/I6KI/I B OIpCACIICHUN HOHSITI/Iﬁ, IIpU HCIIOJIb30BAHUU
TEPMUHOJIOTUU, B OMHCAHWH SIBICHUN U TPOIECCOB, PEIICHUM 3a/ad,
KOTOPBIC HE UCITPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIIHNX BOIIPOCOB.

4.1.2. OueHuBaHue 0TYETA MO J1adopaTopHoii padoTe

Otyer mo mnabopaToOpHOM pabOTe WCHONB3YETCS Il OLEHKH KadecTBa OCBOCHUS
0o0yyaromuMcsi OCHOBHOM mnpodeccroHabHOW 00pa30BaTENbHON MPOrpaMMbl 10 OTAEIbHBIM
TeMaMm aucuuiuinHbl. Conepikanue U popMma oT4eTa Mo JabopaTopHbIM paboTaM MPUBOJIUTCS B
METOAMYECKHX YyKa3aHusIX K JiaboparopHeiM pabotam (m. 3 POC). CopepxkaHue ordyera U
KPUTEPUHU OLIEHKH OT4eTa (Tabil.) T0BOAATCS 10 CBEJCHUS O0yJaroIIMXCsl B HaUaje 3aHsATHI.

No OueHoYHbIE CpeCcTBa Kon n
TunoBble KOHTpOJNIbHBIE 3afaHud U (WIM) UWHBIE MaTepHalbl, HanMEHOBaHUE
HEO0OXOAMMBIE TSI OLICHKHW 3HAHWN, YMEHH, HABHIKOB M (MJIM) OIBITA UHIUKATOpa
JIeSITEIbHOCTH, XapaKTePU3YIONHX CHOPMHUPOBAHHOCT KOMIIETCHIIHI KOMIIETEHIHH
B MPOIIECCE OCBOCHHSI JUCIUILTHHBI

1 1. Kakue mpeumyiectBa UMEIOT Tpex@azHble LEMU Mepes N-lonk-4
onHO(ba3HBIMU? Hcrnomnb3yer MeToIbl

2. 3anummre MTrHOBEHHOE M KOMIIIEKCHOE 3HAYEeHUS axajmsa u
19 < MO)IGJ'II/IpOBaHI/IH
Tpex(}a3sHOW CHUCTeMBI 3.1.C., MOKWKUTE HMX Ha BPEMEHHOU U %
o JIMHCUHBIX U
BCKTOPHOM ArarpaMmax. HeJIMHeHHbIX Lernei
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3. UYro Takoe
Tpexda3HbIX 1enei?

4. B Kakux ciydasx HCIOJNb3YETCs COSAUHEHHE 3BE3/101
0e3 HeUTpaJIbHOTO MPOBOJA, U B KAKUX CIy4asX ¢ HEUTPaJbHBIM
pOBOJIOM?

5. Kakyio poJib BBINOJHSET HEUTPAIbHBIM MPOBOJ IMPHU
HECUMMETPUYHOU Harpy3ke?

6. Ilouemy B 1lemM HEUTPATBLHOrO MPOBOJA HE CTABUTCS
IpeI0OXpaHUTEND?

7. Kak
HeuTpanu?

8. Kakum o00pa3oM Hauo H3MEHUTH CXEMY,
MOJTy4UTh OOpaTHOE cliefoBanue a3 Ha Harpy3Ke?

9. Ilo xakuM ¢opMysaM MOKHO paccuMTaTh AKTUBHYIO,
PEaKTUBHYI0 M TOJHYIO MOIIHOCTU TMPU CUMMETPUYHOU U
HECUMMETPUYHON Harpy3ke?

10. Bbruucaure TOK B HEUTpaabHOM IPOBOJE, €CIU

CUMMETPUYHBI  peXUM  paboThI

PacCCUUTBIBACTCA HaIps>KCHUEC CMCUICHUA

4TOOBI

IA = IB = IC == 10A, HO Harpy3ka B ¢aze «A» - akTUBHas, B

daze «B» - uaaykTuBHAA, B haze «C» - EMKOCTHASL.
11. Kak u3MeHSTCS TOKH M (pa3HbIC HANIPSHKEHUS TIPH
COCIMHCHUU CUMMETPUYHON HArpy3KH B 3Be31y 0e3
HEUTpaIbHOTO MPOBOJA, €CIIH OAHY a3y 3aKOPOTUTH?

IOCTOSHHOI'O U
NEPEMCHHOI'O TOKa

WJ1-20TIK-4
I/ICHOJ'II)?,yeT METOAbI
pacyeTa NepexXoaAHbIX
IMpoLECCOB B
QJICKTPHUUCCKUX LECIAX
IIOCTOSAHHOI'O U
TIEPEMEHHOI'O TOKa

U-30I1K-4
[Ipumensiet 3Hanus
OCHOB TEOpUU
3JIEKTPOMArHUTHOTO
TI0JIS | TICTICH ¢
pacripeieleHHBIMH
rmapaMeTpamu

WJ1-4OT1K-4
Jemonctpupyer
TTOHUMaHHE TPUHIUIA
JEUCTBHS 3JEKTPOHHBIX
YCTpOICTB

WIT-60TIK-4
IIpumensier 3Hanus
(GYHKIMH 1 OCHOBHBIX
XapaKTEePUCTHK
JNEKTPUICCKUX
9JICKTPOHHBIX aINapaToB

OTuer oLEeHUBAETCA MO YCMOTPEHHUIO MPENOAaBaTENs OLEHKOW «OTIMYHO», «XOPOLIO»,
«YZOBIIETBOPUTEIBHOY», «HEYAOBJICTBOPUTEIBHO» WIM OLEHKOM «3a4TEHO», «HE 3aYTCHO».
OneHka «3ayTeHO» cTaBUTCS oOywaromuMmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KpUTEpUSM, YCTAaHOBJIEHHBIM JUJISl TOJOXHUTEIbHBIX OLEHOK («OTJIMYHO», «XOpOIIOY,
«yZIOBJIETBOPUTENBHO»). OleHKa 00bsBIIsAETCS 00yUaroleMycs HETOCPEICTBEHHO MOCIIe CAAYU
oTyera.

IIkaJua Kpurepum oueHnBaHus
Onenka 5 - U3JI0’)KEHHE MaTepuaa JIOTUYHO, TPaMOTHO;
(oTyIN4HO) - cBOOO/IHOE BJIaJIEHHE TEPMUHOJIOTHEH;

- YMCHHC BBICKA3bIBATb U 000CHOBAaThH CBOM CYKACHUA IPU OTBETC Ha
KOHTPOJIBHBIC BOIIPOCHI;

- YMCHHC OIIUCHhIBATH 3aKOHBI, ABJICHUSA U ITPOLCCCHI;

- YMCHHC ITPOBOAUTL U OLICHUBATL PC3YJIbTAThI I/ISMepeHHﬁ;

- CIIOCOOHOCTH pemiaTh MHXXCHCPHBIC 3a1a4u.
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Onuenka 4
(xopor10)

- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEN;

- OCO3HaHHOE€ IIPUMEHEHHE TEOPETUYECKUX 3HAHUU [UI OIHCAHMS
3aKOHOB, SIBJICHMM U IIPOLIECCOB, PELICHUS KOHKPETHBIX WH)KEHEPHBIX
3a1a4, IMPOBEACHUSA U OLEHHMBAHUSA pe3yJbTaTOB H3MEPEHUH, HO
cojiepkaHue U (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTEIIHLHO)

- U3JIOKECHUE MaTepHaia HeIoJIHO, HeTIOCIEA0BATEIbHO,
- HCETOYHOCTH B OIPCACICHUU HOHSITHﬁ, B NPUMCHCHUU 3HAHUH JJIL
ONKMCAHMs 3aKOHOB, SIBJICHHH M IIPOLECCOB, PELICHHS KOHKPETHBIX
VMH)KEHEPHBIX 3a/1a4, [IPOBEJICHUS U OLICHUBAHMS PE3YyJIbTaTOB U3MEPEHUH,
- 3aTPY/IHCHUSI B 00OCHOBAHUY CBOUX CYXK/ICHUH;

- oOHapyXMBaeTcs HEIOCTATOYHO TIyOOKOE IMOHMMAaHUE HW3Y4YEHHOTO
Marepuania.

Ornenka 2

(HEey10BJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHUI; TOMYIIEHbl OIMOKU
B ONpEICNICHUH TOHATHH M OMHCAaHUHM (U3NYECKUX 3aKOHOB, SBJICHUU W
IIPOLIECCOB, UCKAXEH HMX CMBICI, HE PELICHbl MH)KEHEpHBbIE 3a/1a4yM, HE
MIPaBWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUIL;

- HE3HaHHWE OCHOBHOI'O MaTepHaja y4eOHOW Nporpammbl, JOMYCKAIOTCS
rpyOble OIIMOKH B U3JI0KEHUU.

4.1.3. TectupoBanue

TGCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJIsI OUCHKHW Ka4CCTBAa OCBOCHUA O6y‘-IaIOHII/IMCH OCHOBHOMH
HpO(l)CCCHOHaHbHOfI 06pa3013aTeJ15H0171 nporpamMmbel 110 OTACIBbHBIM TCEMaM WK pas3aciiaM

mcnumiIvHel.  Tect

HpEJICTABIISET

co00il KOMIUIEKC CTaHJApTU3UPOBAHHBIX 3aJaHUM,

NO3BOJISIIOIIMN  YIPOCTUTh MPOLEAYPY HW3MEpPEeHHs 3HAaHMM U yMEeHHH o0O0ydaroumxcs.
OOyyarommMcsl BbIAIOTCSL TECTOBBIE 3aJjaHus ¢ (POPMYIMPOBKOM BOIMPOCOB U IMPENTIOKEHUEM
BBIOPATh OJIMH MPABUIIBHBIN OTBET U3 HECKOJIbKUX BApPUAHTOB OTBETOB.

No

OI_IeHO‘lHBIe CpeacTBa KO,Z[ 1 HAMMCHOBAHHC

TunoBsle KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTepUAIIbI, UHMKATOpa
He0OXO0IUMBIE I OLICHKU 3HAHUI, YMEHHM, HAaBBIKOB U (WJIH) KOMIIETEHIINH
OTIBITA JAEATENIbHOCTH, XapaKTEPU3YIOUINX CPOPMHUPOBAHHOCTh

KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS! TUCLUIIIIMHBI
1 1. DKBUBaJIEHTHOE CONIPOTUBIIEHUE IIEKTPUUECKO LIeTN N-lomnk-4

-3 0mMm
-2 0Mm
-6 Om
-90m

COCTOSIIIEN U3 TPEX PE3UCTOPOB C PABHBIMU COMPOTHUBIICHUSIMH,
COEIMHEHHBIMU NAapAIUIENbHO paBHO 2 OM. OnpenenuTsb
COIIPOTHBIIEHUE KaXKAO0T0 PE3UCTOPA

2. J1Ba npuéMHUKa DIEKTPUUECKON SJHEPTUH, C PABHBIMHU
CONPOTHUBIICHUSIMH, COEMHEHBI MAPATUIEIBHO U MOIKJIIOYEHBI K

Hcnonb3yer MeTobl
aHaJau3a U MOJEIUPOBAHUS
JIMHEWHBIX U HETUHENHBIX

Herei MoCTOSHHOTO B
MePEMEHHOT0 TOKa

U/1-2011K-4
Ucnons3zyer MeTos
pacuera nepexoIHbIX

[IPOLIECCOB B
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HUCTOYHUKY MMOCTOSTHHOTO HAMPSHKEHUS, IPH 3TOM TOK
ncrounnka paseH 4A. Kakoe 3HaueHnne 0yaeT uMeTh TOK TOTO
K€ UCTOYHMKA, IPU TIOCIIEI0BATEIIbHOM COCIMHEHUH 3TUX
MPUEMHUKOB?

- 16A

-1A

-2A

- 8A

-3A

3. Tpu ONHOTHUITHBIX UCTOYHUKA AJIEKTPUUECKON IHEPTHH CO
3HaueHusiMu D/{C 5B coeaunenbl mocaeaoBaTebHoO.
Onpenenuts HapsHKeHUE 6aTaper B pexXHMe X0JIOCTOTO XOa.

- 15B

-5B

-7,5B

- 10B

4. Conporusnenue RaB=30m, RBc=20mM, Rca=50M, coennHEeHbI
0 CXeMe TpeyroibHuK. Ilocine 3KBUBaIEeHTHOTO
npeoOpa3oBaHus MOJyuyeHa CXeMa 3Be3/1a C COMPOTUBICHUEM
nyueit Ra, RB, Re. Onpenenuts conporusnenue Ra.

-1,5Om

-2,5 Om

-50m

-30m

5. lens oaHO(}a3HOTO CHHYCOMJAIBHOIO TOKa COCTOUT W3
MIOCJIEIOBATEIBHO COCAMHEHHBIX KAaTYIIKH U PE3UCTOpa. 3aKOH
M3MEHEHHs MTHOBEHHOTO 3HAU€HUS HANpsHKEHUS OT BpeMeHHu U
= 100\2sin(314t+90°), 3aKOH W3MEHEHHS MIHOBEHHOTO
3HaueHHUs Toka oT Bpemenu I = 10sin(314t+45°). Onpenenutsb
BEJIMYMHY aKTHBHOTO COTIPOTHBIICHHUS LICITH.

-10 Om

- 10\2 Om

- 102 Om

6. llenb 0aHO(A3HOrO CHHYCOMIATBHOTO TOKA COCTOHMT U3
MIOCJICIOBATEILHO COCMUHEHHBIX KATyIIKH W PE3UCTOpa. 3aKOH
W3MEHCHHUS] MTHOBEHHOTO 3HAYCHUsI HAMPSHKEHHSI OT BpeMeHH U
= 100\2sin(314t+90°), 3aKOH W3MEHEHHS MTHOBEHHOTO
3HaueHUs Toka oT BpemeHu | = 10sin(314t+45°). Onpenenuts
BEJIMUYMHY HHIYKTHBHOTO COITPOTUBIICHHUS [ETIH.

-10 Om
-10V2 Om
- 1072 Om

7. ToueuHslil 3aps]1 +q HAXOIUTCS B LIEHTPE CPepruyecKoit
noBepxHocTu. Ecnu 3apsii cMecTUTh 13 1eHTpa chepsl,
OCTaBJISIS €r0 BHYTPH HEE, TO OTOK BEKTOPA HAPS)KEHHOCTH
AIIEKTPOCTATUYECKOTO MOJIS1 Yepe3 MOBEPXHOCTh CHEepBHl. ..
YMEHBLIUTCS

QJICKTPHUUCCKUX LCIAX
IIOCTOSIHHOI'O U
MEPEMECHHOI'O TOKa

NJ-30I1K-4
[IpumeHnsieT 3HaHUSA OCHOB
TeOpHun
3JIEKTPOMAarHUTHOTO MOJIS
U Lenen ¢
pacnpeneneHHbIMU
napameTpamu

NJI-40I1K-4
Jemonctpupyer
MOHUMaHHe TIPUHINIIA
JIeHCcTBUS DIIEKTPOHHBIX
YCTPOUCTB

NI-6011K-4
[IpumenseT 3HaHUS
(GYHKIMN 1 OCHOBHBIX
XapaKTEPUCTHK
ANEKTPUYCCKUX U
3JIEKTPOHHBIX allapaToB
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He u3MeHurcsa V

YBEJIUYUTCS

8. Eciiu yBeTMYUTD B J1BA pa3a HAIIPSHDKEHHOCTD 3JIEKTPUUECKOTO
H0JIS B IPOBOJIHUKE, TO Y/EIbHAS TEIIOBAask MOLHOCTh TOKA ...
- YMEHBIINTCS B JIBA Pa3a;

- HE U3MEHHUTCS;

- YMEHbIIUTCS B 4 pa3a

- yBeJnunTca B 4 paza; V

- YBEJIMUUTCS B JIBa pas3a;

9. Ilpu nomeneHnH JU3IEKTPUKA B JIEKTPUUECKOE M10JIe
HaNpPSHKEHHOCTH AJIEKTPUYECKOTO MO BHYTPH OECKOHEYHOTO
OJIHOPOJTHOT'O M30TPOITHOTO AUIIEKTPHKA C AUIIEKTPUUECKOM
IPOHHIIAEMOCTBIO € ...

- OCTaeTCs HEM3MEHHOMN

- OCTAETCSl PAaBHOU HYJIIO

- YBEJIMUMBAETCS B € pa3

- yMeHb1IaeTcs B € pa3 V

10. YMeHblIeHHE aMITUTY/ bl KOJIeOaHUM B CUCTEME C
3aTyXaHHEM XapaKTepHu3yeTcsl BpeMeHeM penakcauuu. Ecnu
P HEM3MEHHOM OMHYECKOM COMPOTHBIICHUH B
K0J1e0aTeIbHOM KOHTYpPE YBEJIUUUTh B 2 pa3a UHIYKTUBHOCTb
KaTyIIKH, TO BPEMsI peJIaKCaIlHH. . .

- YMEHBUINTCSA B 2 pa3a

- yBeJIM4uTCs B 2 paza V

- yBEJIMUUTCH B 4 pasza

- YMEHbIIUTCS B 4 pa3a

[To pe3ynbraTam Tecta 0OydaromIEMyCsl BBICTaBISIETCS OIEHKA «OTJIMYHOY», «XOPOIIO»,
«YZOBJICTBOPUTEILHO» UIIA «HEYIOBICTBOPUTEILHOY.

Kputepuu onenuBanus orera (Tabi.) JOBOASTCS 10 CBEEHUS OOydYaIOLUXCs O Havaa
TecTUpoBaHus. Pe3ynbrar TecTupoBaHus 00BABISIETCS 00yJaroIIeMyCsl HEIOCPEACTBEHHO TOCIIe
ero CJayu.

Ilhcata (% npamtAwLY oTBEToD
Onenka 5 (OTIIMYHO) 80-100
Onenka 4 (Xoporio) 70-79
Orenka 3 (yIOBICTBOPUTEIHHO) 50-69
Onenka 2 (HEYIOBIETBOPUTEITHHO) MmeHnee 50

TecToBble 3aaHUs, UCIIONB3YIOIIUECS IS OLEHKH KAauyecTBAa NUCLMIUIMHBI C IIOMOLIBIO
nH(pOpMallMOHHBIX TexHosnoruil, mpusenensl B PIIJ[: «10. MHbopManmoHHBIE TEXHOJIOTHUH,
UCTIOJIb3yeMble MPH OCYILIECTBICHUHM 00pa3oBaTeNbHOrO Ipolecca Mo AUCHUIUIMHE, BKIHOYast

nepeyeHb NPOrpaMMHOro o0ecredeHrs U MHPOPMAIIMOHHBIX CIIPaBOYHBIX cuctem» - My TestX
11.

4.1.4 KonTpoJsbHas padora
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Kontponbnas pabGora (KP) sBasercs mnpoaykToMm, TOJy4aeMbIM B pe3yjbTaTe
CaMOCTOSITENIFHOTO TUTAHUPOBAHUS M BBHIMOJHEHUS Yy4yeOHBbIX 3anady. KoHTponbHast pabota
MO3BOJISIET OLICHWTh 3HAHWUSA W YMEHHs CTYIEHTOB, a TaKXXe YPOBEHb C(POPMHUPOBAHHOCTH
HaBBIKOB NP paboTe ¢ yueOHOI TUTepaTypoil U IpyruMu uctoyHuKamu. OreHKa 00BsBIIETCS
CTYACHTY HEMOCPEICTBEHHO TOCIIE MTPOBEPKH KOHTPOJIbHOM paboThl. 3a1aHust Al KOHTPOJIBHBIX
paboT pa3MeleHbl B METOAMYECKOM MOCOOUU DIEKTPOTEXHHUKA M 3JIEKTPOHUKA [DIEKTPOHHBIN
pecypc] : METOA. yKa3aHUsl ISl CAaMOCTOSITENIbHOM paboThl CTYACHTOB. DJIEKTPUUECKUE LIETU U
aNeKTpudeckue usmepenus. st cryaentoB Hampasiienus - 35.03.06 Arpounxenepusi, 44.03.04
ITpodeccuonanbroe obyuenue, 19.03.02 [IpoaykTsl MUTAHUS U3 PACTUTEIBLHOTO CHIPhS / COCT.:
b. E. Yepenanos [u np.] ; FOxno-Ypansckuit TAY, UacTuTyT arpounxenepun .— YensOuHCK:
OxHo-Ypansckuit 'AY, 2017 — 77 c. : un., Tabn. — bubauorp.: c¢. 76 (2 Ha3s.). Pexum
nocryna: http://192.168.0.1:8080/localdocs/avtom/32.pdf

Ne OueHouHbIE CPECTBA Kon u
HAauMEHOBaHUE
TunoBble KOHTpPOJBHBIE 3agaHus M (WIM) HHBIE MaTepHualsbl, WHIMKATOpA
HEOOXOIUMBbIE JJIsi OLEHKU 3HAHUM, YMEHMH, HaBBIKOB W (WMJIM) OIbITA KOMIIETEHIIH
JEeSTEIbBHOCTH, XapaKTepU3yIUX Cc(HOPMHUPOBAHHOCTh KOMIIETEHIUH B
IIPOLIECCE OCBOCHUSI TUCIUIUINHBI
1 JI71s1 37IeKTpUYECKON LIEeNH, COOTBETCTBYIOLIEH HOMEpPY BapUaHTa, N-lonk-4
BBITOJIHUTD CIIEAYIOLICE: Hcnonbsyer

METO/bI aHaJIu3a U
MOJEIUPOBAHUSA
JIMHEWHBIX U

3aIlaHI)I mapaMETphl HCIIHU U HAIIPAKCHHUE HAa BXOAC LCIIU:
u=Um=*sin(wt+e)

Tpebyercs: HEJIMHEWHBIX
1. OHpe,I[eJII/ITb TOKH U HAIIPSXKCHUS Ha BCCX yqaCTKaX nenu neneun
KOMIIJIEKCHBIM CIIOCOOOM. MOCTOSIHHOTO U

2. CocrtaBuUTb OallaHC aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH. HEPEMEHHOTO TOKa

3. ToctpouTs B Macmrabe BEKTOPHYIO JHarpaMMy TOKOB U

TomnorpadUUecKyro 1uarpaMMy HampsKeHU. W-20I1K-4
Hcnonp3yer

Yucnosle faHHBIEO TPUBECHBI B TAOTUIIE
METOJIbI pacueTa
R1,0 | L1, |Cl, |R2 |L2 |C2, |R3|L3, |C3, |Um, |opa |f, HEPEXOIHBIX
M mIT | MK , , MK , vl | MK B 1 r MPOLIECCOB B
H [0 O () [0) 0) H D 1 3JICKTPUYCCKUX

HCIIAX
M | M M

MOCTOSAHHOTO 1

12 |70 |500 |18 |30 |125 |10 |50 |450 | 250V | a/6 |50 || mepemensoro Toka
WJI-3011K-4

IIpumensier

| | 3HAHUS OCHOB
I Teopuu
3JIEKTPOMAarHuTHO
IO IOJIS ¥ LIETeH ¢
L2 R3 pacrpeneleHHbIMU
napameTpaMu

C1

HNJI-40I1K-4
R2 L3 JleMOHCTpHpPYET
NOHUMAaHUE
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NPUHIKTIA
neicTBUsS

3JIEKTPOHHBIX
YCTPOUCTB

NJI-60I1K-4
[Ipumensier
3HaHUSA (PYyHKIIHA
1 OCHOBHBIX
XapaKTePUCTUK
AIIEKTPUUYECKHX U
JIEKTPOHHBIX
anmnapaToB

Mxana Kpurepun onennBanns
Onenka 5 Conepxxanne KP nmonnoctero cooTBeTcTByeT 3a1anuto. KP comepxur noruunoe,
II0CJIEI0BAaTENIbHOE U3JI0KEHHUE MaTepualla C IPaBUIBHBIM PEIICHUEM 3a/ad.
(oTgaHO)
Onenka 4 Conepxxanne KP monnoctero coorBercTByeT 3aaanuto. KP comepxur noruunoe,
MIOCIIEZIOBAaTENBHOE H3JI0KEHUE MaTepHalla ¢ MpaBWIBHBIM PEIICHUEM 3anad.
(xopomo) Nmerorcss onHA-IBE HECYIICCTBCHHBIC OIINMOKM B UCIOJIb30BAHHM CIMHHMII
HU3MEHEHUS, B IOCTPOCHHBIX I'paduKax, CXeMax U T.J
Onenka 3 Conepxanue KP uacTuyHo He cooTBeTCcTBYeT 3anaHuio. IIpocMaTpuBaercs
HEIOCIEN0BAaTENIBHOCT H3JI0KEHUSI MaTepuana, MpeICTaBICHbl HEJOCTaTOYHO
(YZ1OBJICTBOPHTEIIBHO) 00OCHOBaHHBIE TEOPETHUYECKHE IOJIOKEHHUS, UCIOJIb30BAHHBIC TMPH PELICHUU
3agad. MIMeroTcs OmnOKY B MCHOIb30BAaHUM €AMHUL] U3MEHEHHS, B IIOIy4YEHHBIX
pe3yJbTaTax, B IOCTPOCHHBIX rpaduKax, CXemMax U T.J
Onenka 2 Copepxxanne KP wactnyno He cooTBeTcTBYeT 3amaHuio. [IpocMaTrpuBaercs
HEMOCIIEN0BAaTENIBHOCT M3JIOKEHUSI MaTepuala, MpeICTaBIEHbl HEJOCTaTOYHO
(HEYIOBIETBOPUTENBHO) | 0GOCHOBAHHBIE TEOPETUYECKUE MOJIOKEHHS, HMCIOJIb30BAHHBIE NPU PEIICHUH
3agad. VIMETcs CyIIeCTBEHHblE OLIMOKM B  HCHOJB30BAaHUM  EIHMHUIL
W3MEHEHUS], B MOJMYYCHHBIX Pe3yiIbTaTax, B MOCTPOCHHBIX rpaduKkax, cXemax M
T.J

4.2, Hpoue)]ypbl U OICHOYIHBIC CPEACTBA AJIA IPOBECACHUSA leOMe)KyTO‘-IHOﬁ

aTTeCTallun

4.2.1. 3auer

3ader sBiusgeTcs (OpMON OIEHKHM Ka4yecTBa OCBOCHHS OOYYAIOIIMMCS OCHOBHOU
npodeccHoHaNBLHOM 00pa30BaTeIbHOM MPOTpaMMBI 10 pazAenaM TUCHUILUIMHEL [lo pe3ynbraTam
3ayeTa 00Yy4aroIIEMyCsl BBICTABIISIETCS] OLIEHKA «OTIUYHO», «XOPOILIOY», «yIOBIETBOPUTEIHHO,

«HCYOOBJICTBOPUTCIBHOY.
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3aueT MPOBOIUTCS MO OKOHYAHMM YTEHMs JIEKIUH U BBIMOJIHEHUs J1a00paTOPHBIX
(MpakTUYeCKUX) 3aHATUM. 3a4ETHBIM SIBISIETCS TOCIEAHEE 3aHATHE MO JUCUUIUIMHE. 3a4yeT
MPUHUMAETCS NPENOIaBaTeISIMU, IPOBOIUBIINMU Jab0paTopHble (MPAKTUYECKUE) 3aHATUS, UITU
YUTAIOLUIMMU JICKIIMU IO JAHHOM JUCLMIUIMHE. B cilydae OTCYTCTBHUS BEIYIIETO MpErnogaBaTeist
3a4eT MPUHUMAETCS MperoaaBaTeseM, Ha3HaYeHHBIM PacopsKEHHEM 3aBEeIyIOIIero Kadeapo.
C paspemieHusi 3aBefyromiero kKadenpoil Ha 3adeTe MOXKET HPUCYTCTBOBATH MPEINOJABATEIh
KadeIpsl, MPUBICUYECHHBIH JIJIs TOMOILM B IpUEME 3a4eTa.

[IpucyrcTBue Ha 3auyeTe mpernojaaBareieil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacmopsDKeHHUsST PEKTOpa, MPOPEKTOpa MO y4eOHOH, BOCIUTATENBHONH paboTe W MOJIOACIKHOU
MOJINTUKE, 3aMECTUTENIS AUPEKTOPA HHCTUTYTA 110 y4eOHOH paboTe HE TOMYyCKaeTCs.

@dopmbl TPOBEACHUS 3a4eTOB (YCTHBIH OMpOC MO OwmieraMm, NUChbMEHHas padora,
TECTUPOBAHUE U Jp.) OMpPENeNstoTcs Kaeapoill M IOBOAATCA A0 CBEIEHUsS OOydyarouuxcs B
Hayaje ceMecTpa.

JUi npoBeneHus 3a4era BEAYIIUH IPENoAaBaTellb HAKAHYHE II0Jy4aeT B CEKpeTapuare
JUPEKTOpaTa 3a4eTHO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas BO3BPAIlACTCA B CEKpeTapuar
II0CJIE OKOHYaHUSI MEPOIIPUATHS B ACHb IIPOBEICHUS 3a4€Ta UM YTPOM CJIETYIOLIETrO JHS.

Bo Bpemst 3auyera oOydaromuecss MOTYT II0JIb30BaThCsl C pa3pelleHUs BeAYyLIEro
npenojaBaTesss CIPaBOYHONM W HOPMATUBHOM JIMTEPATypoil, APYrMMHU TIOCOOMUSIMH U
TEXHUYECKUMHU CPEIICTBAMHU.

Bpewmst moaAroToBKM OTBETA B YCTHOH (hOopMe MpH cade 3aueTa JOJDKHO COCTABIATH HE
meHee 20 MUHYT (110 KeJJaHUI0 00y4JaroLerocs OTBET MOXET ObITh 10CPOUYHBIM). Bpemst oTBeTa -
He Oonee 10 MUHYT.

[IpenonaBaTento MpeAOCTaBIAETCS IMPAaBO 334aBaTh OOYYAIOIIMMCS JIOTIOJIHUTEIbHbIC
BOIIPOCHI B PAMKax IIPOrpaMMbl JUCHUTUINHBI.

KauecTBeHHas OLIEHKA «3a4TEHO», BHECEHHAs! B 3a4€THO-3K3aMEHALIMOHHYIO BEAOMOCTb,
ABIISIETCS PE3YyIbTATOM YCIIEUTHOTO YCBOCHHUS yueOHOTO MaTepHana.

Pesynprar 3adera B 3a4€THYH0 KHM)KKY BBICTABIISIETCS B JI€Hb IIPOBEACHUS 3a4eTa B
MPUCYTCTBUH camoro odydaromerocs. [IpenonaBareny HeCyT MEPCOHAIBHYIO OTBETCTBEHHOCTh
3a CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIIMCEN O PE3yJIbTaTaX IPOMEKYTOYHOM aTTECTAlUU
B 3a4€THO-DK3aMEHAMOHHYIO BEJOMOCTb U B 3a4ETHBIE KHUKKHU.

Ecnu oOyuaromumiicst SBUJICS Ha 3a4€T M OTKA3aJCsl OT MPOXOKAEHHUS aTTECTAllUU B CBA3H
C HENOATrOTOBJICHHOCTBIO, TO B 3a4€THO-DK3aMEHALIMOHHYIO BEIOMOCTb €My BBICTABIISETCS
OILICHKA «HEYJIOBJIETBOPHUTEIBHOY.

HesaBka Ha 3ayeT oTMedaeTcs B 3a4€THO-DK3aMEHALMOHHOM BEIOMOCTH CIIOBAMU «HE
SABUIICSI.

Hapymenne JUCLUIUIUHBI, CIIMCBIBAHUE, HCIIOJIb30BaHUE o0yJaroImuMucs
HEPa3peUICHHbIX I€YaTHbIX M  PYKONHMCHBIX MaTepuaioB, MOOWJIBHBIX  TeIEe(OHOB,
KOMMYHHUKAQTOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JIDYTHX BHJOB JUYHOI
KOMMYHUKAIIMOHHOM M KOMIBIOTEPHON TEXHHKM BO BpEMs 3ayeTa 3ampemieHo. B ciyuae
HapyILIEeHHs 3TOro TpeOOBaHHUs MPernoiaBaTellb 0053aH yIIUTh 00y4aroIerocs U3 ayJuTopun u
IIPOCTABUTH €MY B BEJJIOMOCTH OLICHKY «HE 3a4TECHO».

OOyuaromMMcsi, HE CHaBUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKM IO YBa)KUTEJIbHOM
NIPUYMHE, WHIAUBUIYAIBHBIC CPOKM IPOBEJICHHUs 3adeTa OIPENEIAIOTCS IPUKA30M peKTopa
YHuBepcurera.

O6y‘IaIOIJ_II/IeC$I, HMCIOIUEC AKaACMHUYCCKYIO 3ad0JDKCHHOCTb, CHAKOT 3a4€T B CPOKH,

omnpenensieMble YHuBepcuteroM. MHpopMaius o JTUKBUIAIMN 3aJ0/HKEHHOCTH OTMEUYaeTcs B
9K3aMEHALlMOHHOM JIUCTE.
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WuBanuas! ¥ uma ¢ OrpaHMYCHHBIMU BO3MOKHOCTSMH 370POBbsI, MOT'YT CIJaBaTh 3a4EThI
B CpPOKHM, YCTAaHOBJICHHbIC HWHAWBUIYAIbHBIM YY€OHBIM IUIaHOM. MHBamumpl U JHOa C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS, MMEIOIIUE HAapYIICHHUS OIOPHO-ABUIATEIHLHOTO
amrmapara, JOMYCKalOTCsl Ha aTTECTAllMOHHBIC MCIBITAaHUS B CONPOBOXKICHHH ACCHCTEHTOB-
CONPOBOXKJAFOIIHX.

[Tponetypa mpoBeAeHUsI MPOMEKYTOYHOM aTTECTAIMH JJIsi OCOOBIX CITydaeB M3JIOKEHA B
«[TonoxkeHun O TEKyIIeM KOHTPOJIE YCIIEBaeMOCTH M TIPOMEKYTOYHOH aTTEeCTaLUH
oOyuaromuxcs o OIIOII 6akanaBpuara, cnenuanurera u Maructpatyps» @I'bOY BO FOxHo-
VYpansckuiit [AY (IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 ).

Ne Ol1IeHOYHbIE CPEJICTBA Kox u HaumenoBsanue
TumnoBble KOHTPOJIbHBIC 3aJlaHus W (WJIM) WHBIE MaTepHabl, WHJUKaTOpa
HEOOXOJMMBIC JIJIs OLICHKW 3HAHWUH, YMEHUMW, HaBBIKOB U (WJIN) KOMIIETEHITNH

OTBITA JICATEIHHOCTH, XapaKTEePHU3YIOIMUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIIUILINHBI

1 1. OcHOBHBIE BEIMYUHBI, XapaKTEPU3YIOILIKE N-1lonk-4
JIEKTPUUECKYIO Lenb. 3aKkoH OMa. DJIeMEHTBI U CXeMBbI Hcnone3yer MeToab!
3aMeIIeHUS IICKTPUICCKOM TICTIH. aHajmsa i MOJZICTUpOBAHHIA

JIMHENHBIX U HETMHEUHBIX
2. Ucrounuku D/1C 1 UCTOUHUK TOKA. DJIEKTpUIECKas N
OCIICH ITOCTOAHHOI'O 1

sHeprus U MowHocTs KIT/I ncrounnka suepruu. TepeMeHHOT0 ToKa
3.3axonbl Kupxroda. [Ipumenenue 3akonoB Kupxroda
JUISl pacuyeTa LeNH IOCTOSHHOTO TOKA. UJI-2011K-4
4.IIpeoOpa3oBaHue TUHEIHHBIX STEKTPUUECKUX CXEM MPHU Ucnonb3yer METObI
[0CJIEI0BATENbHOM, IapalyIeIbHOM U CMEIIAHHOM COEIMHEHUN pactera nepexoHbIX
PE3UCTOPOB. Tporeccos b
o o QJICKTPUUICCKUX LECIAX
5.Metox npeoOpa3oBaHuil TPEYTOJbHUKA COMPOTUBICHUI
IIOCTOSHHOT'O U
B DKBUBAJICHTHYIO 3BE3/ly U HA000POT. MEPEMEHHOTO TOKa
6.MeTo/ bl pacueTa pa3BETBICHHBIX LENeil TOCTOSIHHOTO
TOKa. MeToa KOHTYpHBIX TOKOB. MeTO/ y3JI0BBIX ITIOTEHIIMAJIOB. NJ1-30I1K-4
Merton y3710BOTO HaIPsKEHUsI. DHEPTETHUECKUI OallaHC B HpumeHseT 3HaHUSA OCHOB
AIIEKTPUUYECKOH 1IETIH. Teopun
QJICKTPOMArHuTHOIO IOJIA
7.Meton HaiokeHUsI. MeToa SKBUBAJICHTHOT'O S
reHeparopa. Teopema komnencanuu. CBOWCTBO B3aUMHOCTH. PACTIPEIENIeHHBIMI
8.OCHOBHBIE TTOHATHUS U TTAPAMETPHI CHHYCOUJATFHOTO napameTpamMu
ToKa. JleficTByIOIME 3HAUYEHUS CUHYCOUIAIBHOTO TOKA.
BexTopHoe npencraBieHe CHHYCOUJAIbHBIX BETUYHH. NJ-401IK-4
SIBneHne >7IeKTPOMAarHuTHONH HHAYKIMHA. CaMOMHIYKIIHS. HemoncTpupyer
MMOHUMAaHWE NNpUHIUIIA
NHIyKTUBHOCTS. o
JACUCTBUA DJICKTPOHHBIX
9.Pe3ucrop, MHAYKTUBHAA KaTylIKa U KOHAEHCATOP B LIENH YCTPOICTB
CUHYCOM/IAJIbHOTO TOKa. MIHOBEHHass MOIIHOCTb U KOJI€OaHUs
DHEPI'UU B LIENU CUHYCOUJAIBHOIO TOKA. NJI-60I1K-4
10.ITocnenoBaTenbHOE COCIMHEHHE pe3ucropa, [Ipumenser sHaHus

WHIyKTUBHOHM KaTyIIKH U KOHJEHCATOpa. (yHKLHUi 1 OCHOBHBIX
XapaKTepUCTHK

11.AxTHBHas, peaKTUBHAS U MOJIHAS MOLIHOCTH.
. SJIEKTPUYECKUX U
[TapannenbHOE COEAMHEHHE BETBEM C PE3UCTOPAMU KAaTyIIKAMU IEKTPOHHBIX ATITIAPATOB
1 KoHaeHcaTopamu. [IpeoOpazoBanus IMHEHHBIX
ANEKTPUYECKUX LETEN CUHYCOUMAAIBHOTO TOKA.
12.KoMIIeKCHBIN METOJ] pacueTa 1eneu
CUHYCOMIATILHOTO TOKa. BekTopHOe n300pakeHue
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CHUHYCOMJIAJIbHBIX BEJIMYMH HA KOMILJIEKCHON MJIOCKOCTH.

13.3akonsr Oma u Kupxroda B koMiiekcHon hopme.
Komniekcsl MoaHOro COpoOTUBIICHUS U TTOJTHOU
IPOBOAMMOCTH. BrIpaskeHre MOIIHOCTH B KOMIUIEKCHOU (hopme.

14.Pacuet nieneit CHHYCOUIaIbHOTO TOKA KOMITJIEKCHBIM
MeToaoM. Pacuer Hepa3BeTBiIeHHOM 1iend. Tomnorpadudeckas
nuarpamma. [lapamienbHoe U cCMEIIaHHOE COeMHEHNE
MIPUEMHHKOB.

15.bananc MOIIHOCTEN B LIETIH CUHYCOMAAIBHOTO TOKA.
H3mepeHne akTHBHOW MOIIIHOCTHU BaTTMETPOM.

16.Pe3oHaHC B 37€KTpUUECKUX LieTAX. Pe3oHaHc
HanpspkeHui. YacToTHbIE XapaKTepPUCTUKH MTOCIIE0BATEILHOTO
KOHTYpA.

17.Pe3onanc Tokos. [ToBeienune koddduireHta
MOIIIHOCTH B LIETIH CUHYCOUAAIBHOTO TOKA.

18.2nexkTpuyueckre enu ¢ B3auMHOW UHAYKTUBHOCTBIO.
SBnenue B3aumMuoi nHAYKIMU. IJ1C B3auMHON MHAYKIINH.
OnnoumenHsie BeIBOIBI. [locnenoBaTenbHOE COeAMHEHUE ABYX
WHAYKTHBHO-CBSI3aHHBIX KaTyIIIEK.

19.0nexTpuueckue enu ¢ B3aMMHON UHIYKTUBHOCTBIO.
SIBnenue B3auMHoi uHAYKIMHU. D/1C B3aUMHON UHAYKLIMH.
OnnoumenHsble BeIBOJIBI. [locnenoBaTenbHOE COeAMHEHUE ABYX
WHAYKTHBHO-CBSI3aHHBIX KaTyIIIEK.

20.ITapamienbHO€ COETMHEHNE UHTYKTUBHO-CBSI3aHHBIX
Karyiek. Pacyet pa3BeTBIEHHBIX MHAYKTUBHO CBSI3aHHBIX
LEIEH.

21.DOkBuUBaNeHTHAs 3aMeHa (pa3Bsi3Ka) HHAYKTUBHBIX
cBsi3eil. BozmymHeiii Tparcdopmarop.

22.YeTbIpeXMnOIOCHUKHU. Y paBHEHUS
YETBIPEXTOJIFOCHUKOB. DKCIIEPUMEHTAIBHOE OMPEIEIICHUE €ro
napamMeTpoB. DKBUBAJICHTHBIE CXEMbI UEThIPEXITOIFOCHUKOB.

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA OOYUaIOLIETrocs MPECTABIECHbI B TAOIHUIIE.

IIkaJua Kpurepuu oueHnBanus

3HaHUWE  MPOrpaMMHOr0  Marepuanga, YCBOCHHE  OCHOBHOM U
JOTIOJIHUTEIBHOM ~ JIUTEPATYphl,  PEKOMEHJOBAHHOW  IIPOrpamMMoi
JMCLUIUIMHBL, TIPaBUIIBHOE pEIIeHUe WHXKEHEPHOH 3aj1aun (Jormyckaercs
HaJIM4Me MaJO3HAUYMUTEIbHBIX OIIMOOK WM HEAOCTATOYHO IIOJHOE
PaCKpBITHE COEpKAHUE BOIIPOCA WIIN MTOIPEIIHOCTh HEMPUHIUIINATIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IGHKa GauYTCHO»

HpO6CJIBI B 3HaHHUAX OCHOBHOT'O IporpaMMHOTO MaTrepuaJjia,

O1leHKa «HE 3aYTEHO)
HpI/IHHI/IHI/IaJ'IBHI)Ie OHII/I6KI/I HpI/I OTBECTC HaA BOHpOCI)I.

4.2.2. Dx3aMeH

DOKk3aMeH sBisieTcss (OpMOM OICHKM KayecTBa OCBOCHHS OOYYaIOIIMMCS OCHOBHOM
npodeccHoHaNBHOM 00pa30BaTeIBHON MPOTpaMMBl 10 pa3AesaM JUCHHUIUIMHEL [lo pe3ynpTaTam
’K3aMeHa 00y4aroIIeMycsl BBICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOILI0», «YIAOBIETBOPUTEIHLHO
WJIN «HEYAOBIIETBOPUTEIHHOM.
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OK3aMeH M0 JUCLMILIMHE IPOBOAMUTCA B COOTBETCTBUU C PACHUCAHMEM IPOMEKYTOUYHOU
aTTecTaluy, B KOTOPOM YKa3bIBACTCS BpEMs €ro IPOBEICHHs, HOMEP ayAUTOPUHU, MECTO
IPOBE/ICHUS] KOHCYJIbTAllUM. YTBEpXKJIEHHOE PACHUCAHUE pa3MeliaeTcs Ha MHGOPMallMOHHbBIX
CTEHJaX, a TaKXKe Ha O(UIIMATIEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHUMN IS IPOMEXKYTOYHOM aTTECTAllUU 00YYarOIMXCs yCTaHABIUBAETCS
paboueii mporpaMMoll AMCUUIUIMHBI W JOBOAMTCA 10 CBEIACHHUA OOYyYaloIUXCs B Hadyale
cemMecTpa.

OK3aMeHbl INPUHUMAIOTCSA, KaK IpaBuiIo, JiekTopamu. C paspelleHHs 3aBeAyIOLIEro
Kaeapoil Ha HK3aMeHe MOXKET IPUCYTCTBOBATH IperojaBaTesb Kadeapsl, IPUBICUECHHBIN A
OMOIIM B IIPUEME D3K3aMeHa. B ciydyae OTCYTCTBMS BENyILEro IIPENOAABATENS DJK3aMEH
IPUHUMAETCS MpernojaBaTeieM, Ha3HAYCHHBIM paclopsyKeHUEM 3aBeYIOLIero Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHe MpernojaBareneil ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOLIETO
pacropsiKeHUs PEKTOpa, MPOPEKTOpa Mo yueOHOH, BOCIHMTATENBbHOW pabOTe M MOJIOIASKHOU
MOJIMTUKE WM 3aMeCcTUTeNs qupekTopa MHctuTyra o yueGHoit paboTe He JoMmyCcKaeTcs.

Jis mpoBeleHWs 5SK3aMeHa BeAYIIMH @pernojaBaTelb HAaKaHyHe  IIOJIydyaeT B
CeKpeTapuaTe TUPEKTOopaTa 3a4yeTHO-3K3aMEHALMOHHYIO BEJOMOCTb, KOTOpas BO3BpalIacTcs B
CeKperapuaT IOcjI€ OKOHYAHUS MEpOIpPUATHUS B JIEHb IPOBEJCHUS SK3aMEHa WM YTPOM
CJICIYIOUIETO JHS.

OK3aMeHbl MPOBOAATCS IO OujieTaM B YCTHOM MWJIM IHMCBMEHHOM BHJE, JUOO B BHJE
TECTHPOBAaHUA. OK3aMEHAI[MOHHBIC OWJIETBI COCTAaBJISIOTCS MO YCTAHOBIEHHOW (Qopme B
COOTBETCTBUU C YTBEPKICHHBIMU Kaeapoil 3K3aMeHallMOHHBIMU BOIIPOCAMHU U YTBEPKIAOTCS
3aBeyroIuM Kadeapoii exeronHo. B Ounere conepKuTcs 2 TEOPETHYECKUX BOMIPOCA H 33/1a4a.

OK3aMeHaTOpy MpeNoCTaBIsAeTCS NPaBO 3ajaBaTh BONPOCHI CBEpX OuieTa, a TaKxke
MIOMHUMO TEOPETHYECKUX BOIPOCOB JaBATh /ISl PEIICHHsS 33aJ]aud U MPUMEPHI, HE BBIXOSAIINE 32
paMKH MTPOHAEHHOT0 MaTepHaa 1o U3y4aeMoi JUCLHUIUIMHE.

3HaHUS, YMEHHS M HaBBIKM OOYYaIOIIUXCS ONPEACISIIOTCS OICHKAMH «OTIHYHOR,
«XOpOUIO», «YAOBJIETBOPUTEIIBHO», «HEYAOBIECTBOPUTEIILHO», KOTOPBIE BBICTABIAIOTCS B
3a4€THO-9K3aMEHAIIOHHYIO BEZIOMOCTh O0YYArOIIErocs B IEHb SK3aMEeHa.

[Tpu npoBeeHNH YCTHOIO 3K3aMEHa B ayJIUTOPUU HE JIOJDKHO HAaXOAUThCS 0oJjiee BOCBMU
00y4aromuXxcst Ha OJHOTO MPETIOAaBaATES.

[Tpu mpoBeeHUN YCTHOTO 3K3aMeHa 00ydaroluiics BEIOMpaeT 3K3aMeHAllMOHHbIA OMIeT B
CIIydaifHOM TOpsZIKE, 3aTeM Ha3bIBaeT (paMHIIMIO, UMsI, OTYECTBO M HOMEDP K3aMEHAIMOHHOTO
ounera.

Bo Bpems sk3ameHa oOydarommecss MOTYT TOJB30BAThCs C Pa3pelieHus dK3aMeHaTopa
IpOTrpaMMOM JTUCHUIUIMHBL, CIIPAaBOYHOM M HOPMATHUBHOM JUTEPATypoH, IPYTHUMHU MOCOOUSIMH U
TEXHUYECKUMU CPEICTBAMH.

Bpems moarotoBku oTBeTa MpH cAaye SK3aMeHa B yCTHOW (opMe JAOIKHO COCTaBIISATH HE
MeHee 40 MUHYT (110 YKeJTaHWI0 00Y4YaroIIerocs OTBET MOXET OBITh 1OCPOYHBIM). Bpems oTBeTa
— He 6onee 15 MUHYT.

OOyuJaroniuiics, UCTIBITHIBAIOIININ 3aTPYIHEHHS MIPH ITOATOTOBKE K OTBETY MO BEIOPAHHOMY
UM OuseTy, MMeeT MpaBo Ha BBIOOP BTOPOro OmieTa ¢ COOTBETCTBYIOIIUM MPOAJICHUEM BPpEMEHU
Ha MOATOTOBKY. [Ipy OKOHYATEIHHOM OIICHWBAaHWUHM OTBETA OIEHKA CHW)KAaeTCs Ha OJWH Oal.
Beiiaua Tpetbero Omiieta He pazperaeTcs.

Ecnu oOyuaromuiicst sIBUJICS Ha JK3aMEH, W, B3SB OWJIET, OTKa3aJiCS OT MPOXOXKICHUS
aTTeCTallud B CBSI3U C HENOJTOTOBJIEHHOCTBIO, TO B BEIOMOCTH €My BBICTABISETCS OIIEHKa
«HEYIIOBIIETBOPUTEIHHOY.

Hapymenue JTUCLUTUTMHBI, CIHCBIBaHUE, UCIOJIb30BaHUE 00yJaromuMucs
HEpa3pemeHHBIX  IMEYaTHBIX ¥  PYKONMHUCHBIX  MaTepUalioB, MOOWIBHBIX  Tene(oHOB,
KOMMYHHKATOPOB, IUIAHLIETHBIX KOMIBIOTEPOB, HOYTOYKOB M JPYI'MX BHJOB JIMYHOH
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KOMMYHHMKAI[MOHHOM M KOMIIBIOTEPHOM TEXHHKH BO BpEMs aTTECTALlMOHHBIX HCIBITAHUI
3amnpemieHo. B ciaywyae HapymeHus 3TOro TpeOOBaHMSA NpeEnojaBaTesb o00s3aH  yIAIUTh
oOyyaromierocss M3  ayOgUTOPUM U HPOCTaBUTh €My B BEJOMOCTH  OLIEHKY
«HEYJIOBJIETBOPUTEIILHO.

BricraBiieHre OIEHOK, MOJYYEHHBIX MPU MOABEACHUH PE3YIbTATOB IMPOMEKYTOUHOM
aTTeCTalliy, B 3a4€THO-DK3aMCHAIMOHHYIO BEIOMOCTh IIPOBOJUTCS B IMPUCYTCTBHUU CaMOTO
obyuatomierocs. [IpernogaBarenu HECYT MEPCOHATBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U
TOYHOCTb BHECEHHS 3amuceld O pe3ynbTarax IPOMEKYTOYHOW aTTeCTallid B 3a4eTHO-
HK3aMEHAIMOHHYIO BEJJOMOCTb.

HesiBka Ha 3K3aMeH OTMEYAETCsA B 3a4E€THO-DK3aMEHAI[MOHHOM BEJOMOCTH CIOBAMU «HE
SIBUIICS».

Jlnst oOyyaromuxcs, KOTOpble HE CMOTJIM CIaTh 9K3aMEH B YCTaHOBJICHHBIC CPOKH,
YHUBEpCUTET YyCTAaHABJIMBACT IE€PUOJ JMKBUAALMM 33J0/DKEHHOCTH. B 3TOT mnepuon
MIpEernoiaBaTeid, MPUHUMABIIINE 3K3aMEH, JODKHBI YCTAHOBUTh HE MEHee 2-X JHEH, KOoTja OHU
OyIyT MpUHUMATh 3aJI0JKEHHOCTH. H(bOopMaIvs 0 TUKBUIAIMHY 33/I0JDKEHHOCTH OTMEYAeTCs B
JK3aMEHAIIMOHHOM JIHCTE.

OO0yuaromumcsi, TOKa3aBIIUM OTJIMYHBIC U XOPOIIINE 3HAHUS B TEUCHHUE CEMECTPA B XOE
MOCTOSTHHOTO TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh MMPOCTaBIeHA YK3aMEHAIIMOHHAS
OIICHKA JIOCPOYHO, T.€. 0e3 caaun sk3ameHa. OIeHKa BBICTABIISICTCS B 9K3aMEHAIIMOHHBINA JIUCT
WM B 324€THO-7K3aMEHAIIMOHHYIO BEIOMOCTb.

NHBanmuapl W JMIla C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, MOTYT CAaBaTh
9K3aMEHbl B MEKCECCHOHHBIH MEPHOJ] B CPOKH, YCTAHOBJIEHHBIC HHAWBUIYATbHBIM Y4EOHBIM
miaHoM. MHBanmuael W JMIla € OrPaHUYEHHBIMH BO3MOMKHOCTSIMHU 37I0POBbs, HMEIOIINE
HaApYIICHUs OTMIOPHO-ABUTaTEIbHOIO ammnapara, JOIMYCKalOTCS HA aTTeCTAI[MOHHbIE UCIIBITAHUS B
COMPOBOXACHUHU aCCUCTEHTOB-COMPOBOXK/IAIOIIIHX.

[Ipouenypa mpoBeneHUs] MPOMEKYTOYHON aTTECTAIUU JUIsl OCOOBIX CIy4yaeB M3JI0KEHA B
«[lomo>xkeHMHM O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH M TPOMEKYTOYHOM aTTecTaluu
oOyuaromuxcs mo OINOII 6akanaBpuara, cneruanurera u Maructpatypsd» @I'bOY BO FOxHo-
Ypansckuit AY (IOYpI'AV-I11-02-66/02-16 ot 26.10.2016 ).

Ne OneHouHBIE CpesicTBA Kon u HanmeHoBaHue
TunoBble KOHTPOJbHBIE 33JaHUA U (WIM) MHBIE MaTepHaIbl, MHIUKATOpa
HE0O0XOAUMBIE Ul OLCHKH 3HAHWH, YMEHUH, HaBBIKOB U (WJIN) KOMIIETEHIINH

OMbBITAa JIEATETLHOCTH, XapaKTePU3YIOIMHUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMH B MPOLECCE OCBOCHUS JUCIMIIIMHBI

1 1.OcHOBHBIE TOHATHS O Tpex(azHbIX Hensax. CrocoOsl N-lonk-4
coeTMHEeHMH Tpex(Pa3HbIX IeTeH. Hcnonb3yeT MeTo/Ibl
2.CUMMETPUYHBINA pexXnuM padoThl Tpex(azHOH LEeMH. aHaJiisa 1 MOACIMPOBAHHS

o o JIMHEWHBIX U HETUHEHHBIX
MOH_IHOCTI/I CUMMCTPUIHOU TpeX(i)a'SoHOI/I IICIIN. o
Lenel MOCTOSIHHOIO U

3. PacueT HeCUMMETPHYHBIX PEKUMOB TpeXPa3HbIX IEPEMEHHOT0 TOKa
Lienei, COEIMHEHHBIX 3B€310M U TPEYTrOJbHUKOM. MOIIHOCTH
HECUMMETPUYHON Tpex(azHOH LenH. NJ1-2011K-4
4. I/IBMepeHI/Ie MOIITHOCTH TpeX(I)aBHBIX LCIIAX. Hcnone3yer MeToas!
Bpamaromeecst marautHoe nose. [Ipununn neictBus pacuera nepexoaHbIX
Tpex(a3HOro aCHHXPOHHOTO JIBUTaTEIS. Tporeccos B
o QJICKTPHUUCCKUX LEMAX
5. Pacuer pa3BeTBieHHbIX Tpex(a3Hbix nenen. [Ipumepst
MOCTOSHHOTO 1
MIPUMEHEHHS BEKTOPHO-TONOrpapUuecKuX Auarpamm Mmpu [TePEMEHHOTO TOKA
aHanu3e Tpex(a3HbIX METEH.
6. MeTo CHMMETPUYHBIX COCTABIISAIOIINX. NA-30I1K-4
CuMMeTpHUHbIe COCTABIIAIOMINE TpeX(ha3HOM CHUCTEMBI IIpumMenseT 3HaHHs OCHOB
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BEKTOPOB. DKCIEPUMEHTAIbHBIE METOAbI U3MEPEHUS
CUMMETPUYHBIX COCTaBIISIOMNX. PacueT Tpexda3zHbix 1enei
METOJ0M CUMMETPUYHBIX COCTABIISIOIIHX.

7. BO3HUKHOBEHHE NEPEXOJAHBIX MPOLECCOB. 3aKOHBI
KoMMyTanuu. IlepexoiHblil, TPUHYKIEHHBIN U CBOOOAHBIN
MIPOLIECCHI.

8. Knaccuueckuii MeToJ1 pacyeTa epexoAHbIX MIPOLECCOB.
[IepexoiHbIE MPOLECCHI B LIEMH C PE3UCTOPOM M KaTYIIKOM.

9. IlepexonHbIii poliecc B LEMH C PE3UCTOPOM U
KOHJIeHCaTopoM. Pa3psii KoHIeHcaTopa Ha el C PE3UCTOPOM U
KaTyLIKOM.

10. PacueT nepexoAHbIX IPOLECCOB KIIACCUYECKUM
METOJIOM B Pa3BETBJICHHBIX LICTISIX.

11. OnepaTopHblii METO/I pacueTa MepexoIHbIX
nporneccos. [Ipsmoe mpeoOpazoBanue Jlamnaca. Opurunai.
N3obpakenue. OnepaTopHoe n300pakeHne (yHKIHMA, HX
MIPOU3BOIHBIX ¥ MHTETPAJIOB.

12. 3akonst Oma u Kupxroda B oneparopHoii popme.
Teopema paznoxenus. Pacuer nepexoJHbIX MPOLIECCOB
OIIepaTOPHBIM METOJIOM.

13. Ilenu HecMHyCOUIaIBHOTO TOKA. Paznoxenue
MEPUOINICCKUX HECHHYCOUTATBHBIX (DYHKIINN B
TPUTrOHOMETpUUYECKUM psag Pypsbe.

14. JleiicTByrOIIME U CpeIHEE 3HAUCHUE 110 MOIYIIIO
HECHHYCOMJIAJILHOI'O TOKA U HanpskeHusi. MOIHOCTH B 1enu
HECUHYCOUIAJILHOTO TOKA.

15. PacueT nuHENWHBIX LeNel NPy HECUHYCOUIaIbHOM
HaIPsHKEHUH.

16. HenuvHeitHble 3E€KTPUYECKHE LIETH TOCTOSIHHOTO TOKA.
Oco0ble CBOICTBA HEIMHEHHBIX IETIEH.

17. DneMeHThI 3JIEKTPUUECKON LIETIH C HETMHEWHBIMU
COTPOTHUBIICHUSMH UX TTAPaMETPHI U XapaKTEPUCTUKH.
Cratudeckoe u nuddepeHuanbHOe COTPOTUBICHHE.

18. I'padprraeckue MeToIbI pacueTa HETMHEHHBIX TETeH.
AHaNUTUYECKUN pacyeT HeIMHEUHBIX 1eneil. AnnpoKcuManus
HEJIMHENHBIX XapaKTEPUCTUK. MeTo1 KyCOUHO-TMHEHHON
anmpokcuManuu. MeTos1 SKBUBAJIEHTHOTO T€HEPATOpA.

19. Henunelinble nienu nepeMeHHoro Toka. Henmuuelinoie
WHYKTUBHBIE JIEMEHTBHI.

20. OcHOBHBIE CBOWCTBA (heppOMarHUTHHIX MaTepUaioB
MIpU IEPEMEHHBIX MarHUTHBIX OTOKax. BiusiHue rucrepesuca
Ha popMyIy KpUBOH TOKA.

21. Cxema 3aMelleHUs] ¥ BEKTOpHAs AUarpaMMa KaTyIIKu
¢ heppoOMarHuTHBEIM cepiedHuKOM. Deppo30HaAHC HATTPSIKEHUH
Y TOKOB.

22. OCHOBHBIE BEIMYHMHBI XapAKTEPU3YIOLIUE MArHUTHOE
nosie. 3aKOHbI MAarHUTHOW LIETIH. AHAJIOTUS MKy
MAarHUTHBIMU U 3JIEKTPUUECKUMH TIETISIMHU.

23. Pacuer Hepa3BETBICHHBIX U PA3BETBICHHBIX
MArHUTHBIX LIENEN.

TEOPUH
AJIEKTPOMArHUTHOTO ITOJIS
M 1enei ¢
pacnpeieieHHbIMU
napamMeTpamu

NJ1-40I1K-4
Jemonctpupyer
MOHUMAaHHe TIPUHINIIA
JIeHCTBUS SIIEKTPOHHBIX
YCTPOUCTB

NJI-60I1K-4
[Ipumensiet 3Hanus
(YHKIMH 1 OCHOBHBIX
XapaKTepUCTUK
NEKTPUUYECKUX U
3JIEKTPOHHBIX allapaToB
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napaMeTpamH.

24. Oco0eHHOCTH LIeNeil ¢ pacnpeaeIeHHBIMU

25. YpaBHeHus oiHOpoAHOM uHUU. [lapameTpsl 1
XapaKTePUCTUKH JINHUU.

26. OnbITHOE ONPEEIICHNE TAPaMETPOB U XapaKTEPUCTUK
nuHun. CoriacoBaHHasi Harpy3Ka JTUHUH.

27. Jluaus 6e3 uckaxenuii. OCHOBHBIC 3aKOHOMEPHOCTH.

28. Jlunus 6e3 motepb. OCHOBHBIE 3aKOHOMEPHOCTH.

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAOLIETOCS MTPEICTABICHBI B TAOJIUIIE

IlIxkana Kpurepuu oueHnBanus
BCECTOPOHHEE, CHUCTEMATUYECKOe U TIJIyOOKOe 3HAaHUE IMPOrpPaMMHOI0
Onenka 5 MaTepuanga, YCBOGHHUE OCHOBHOM M JIONOJHUTEIBHON JMTEpaTyphl,
(oTIIM4HO) PEKOMEHIOBAHHOW MPOrpaMMON JUCLUIUIMHBI, IPAaBUIBHOE PELICHHUE
3ajauu.
IIOJIHOE 3HAaHUE NPOrpaMMHOIO MaTepualla, YCBOEHHE OCHOBHOH
Onenka 4 JUTEPATYPBIL, PEKOMEHI0BAaHHOU B Iporpamme, HaJau4yue
(xoporo) MaJIO3HAYUTENIBHBIX OIIMOOK B PELICHUM 3a/laud, WM HeI0CTaTOYHO
IIOJIHOE PACKPBITUE COJEPKAHUE BOIIPOCa.
Ouenka 3 3HaHUE OCHOBHOTI'O IMPOTrPaMMHOr0 MaTepuajla B MUHUMAaJIbHOM OObeMe,
MOTPEIIHOCTH HENIPUHIMIIMAIBLHOTO XapaKTepa B OTBETE HA DK3aMEHE U B
(YAOBIETBOPUTENBHO)
pELICHUH 33JauH.
Ouenka 2 npobensl B 3HAHUSAX  OCHOBHOIO — IPOTPaMMHOIO  MaTepuala,

(HEY1OBIETBOPUTENBHO)

MPUHLMIIUAIbHBIE OMIMOKM NpU OTBETE Ha BOMNPOCHl U B PELICHUU
3a/1a4u.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmepa nucros OcHoBaHue iA
Homep Pacmmdposka JlaTa BHeCeHUsI
BHECEHUS IToamuce
. MOAITHCH A3MEHEHU
U3MEHEHUA 3aMEHEHHBIX HOBBIX AQHHYJIUPOBAHHBIX M3MeHeHuil




