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Pabouyto mporpamMmy cocTaBuiI(H):
cTapIuuii mpenojasarenb Kadeapsl «nekTpocHabx)eHne u anekTporexuukay lnsikos C.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmbl THCIHUIIJIMHBI:

v OtcyrcTBYyeT

Penensent

(OoadicHOCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeOHorO miana
HaIpaBJICHUs TOATOTOBKU
13.03.02 DnekTposHEepreTHKa 1 JIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mportokoin 3acenanus Ne 2 ot «12» centsops 2018 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp OCBOEHHSA MNHUCLUIUIMHBI — W3Yy4YEHHE OJICKTPOMArHUTHBIX SBJICHUNA B LEIX,
IIPEACTABICHHBIMA  MACAIM3UPOBAHHBIMUA  DJIEMEHTAMH CXEM 3aMELIECHUs IPHU  Pa3IMYHBIX
BO3JCHCTBUAX U PEKHUMAX; O3HAKOMUTBCS C TEPMUHOJIOTHEN U CUMBOJIMKOW TEOPUU HEIMHEWHBIX
MEKTPUYECKUX M MArHUTHBIX LeNeM, Lened ¢ pacnpeleleHHbIMU —IapamMeTpaMH, B
YCTAaHOBUBILIEMCA U JUHAMUYECKOM pPEXKHMMAaX; M3y4E€HHE METOJOB pacyera, aHaliusa U
MOJICIINPOBAHUsl HEJIMHEUHBIX JJIEKTPUYECKUX M MArHUTHBIX LIETEH, LEeNel C paclpeeeHHbIMUA
napamMeTpaMy, B YCTAHOBHBILUEMCS M JIMHAMHYECKOM pEXKUMax C MCIOJIb30BAHUEM CXEM
3aMEIEHUs; OCBOCHHE CIOCOOOB 3allMCH YPaBHEHHWH COCTOSHUS 3JIEMEHTOB U YYacTKOB LieTed B
JUHAMHYECKUX peKUMax.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTcs1 JaHHas JUCHHUIIIIMHA:
«BrpIcias MaTEMaTHuKay», «Duszukay.

JIMCUMIUINHBL ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuecTsytomiee: : «Merponorus», «lIpoMellieHHAs SNEKTPOHUKAY, «DNEKTPUUECKUE MAIIUHBI
U OCHOBBI 3JIEKTPONPUBOA», «H(POpPMaMOHHO-U3MEPUTENbHAS TEXHUKA B JIEKTPOIHEPTETHKEY,
«OIEKTPUYECKUIN MPUBOI», «JIEKTPOIHEPIETUUECKUE CUCTEMBI U CETH», «DJIEKTPOMAarHUTHBIE U
JJICKTPOMEXAHUYECKUE  IEPEXOJHBIC  IIPOLIECCHl B DIEKTPOIHEPreTUYECKUX  CUCTEMAax»,
«IIpueMHUKH U  TOTPEOUTENN  INEKTPUUYECKOM DHEPTUM  CHUCTEM  DIIEKTPOCHAOKEHUSIY,
«MoJenupoBaHU€E CUCTEM IEKTPOCHAOKEHUS» U JPYTUE CIIELHaIbHbIE IUCLUIIINHBI.

3. Ilnanupyembie pe3yJibTaThl 00yYeHUsI

dopmupyemble U
KOHTPOJIMpYeMBbIe
KOMIIETEHIIUH
(Kol ¥ HAUMEHOBAHME)

NuaukaTopsbl 10CTHXKEHUS
KOMITeTEeHI U
(Kol ¥ HAMEHOBaHUE)

IlnanupyemMble pe3yibTaThl
o0yueHust

OIIK-4 Cnocoben OIIK-4.1 Ucnons3yer 3HaTh: OCHOBBI TEOPUH HEIMHEUHBIX

HCIIOJB30BaTh MCTOABI
aHajIn3a 1 MOACIIMPOBAHUA
SJICKTPHUICCKUX Lenei u
SJICKTPUYCCKUX MAIINH

METO/Ibl aHAJIN3a U
MOJICTTUPOBAHMS JTMHEWHBIX
1 HEJIUHEWHBIX 1IeTei
MIOCTOSTHHOTO B
IIEPEMEHHOTO TOKa

QJICKTPUYICCKUX LIEIIEH IIOCTOSHHOIO U
NEPEMEHHOT'O TOKA

YMeTh: MPOBOJIUTH aHAIU3 U
MOJIETIMPOBATh HEIIMHENHBIE
BJIEKTPUYECKHE LIENU MTOCTOSSTHHOTO U
TIEPEMEHHOT0 TOKA

Brnagers: HaBblkamMu paboTHI €
MIpOrpaMMaMi MaTEMAaTHUYECKUX U
KOMIIBIOTEPHBIX MOJEJIEH

OIIK-4.2 Hcnonb3yer
METO/Ibl pacyera
MIEPEXO/IHBIX ITPOLIECCOB B
NEKTPUUYECKUX LIETIAX
IIOCTOSIHHOTO U
MEPEMEHHOT0 TOKa

3HAaTh: OCHOBEI TCOPHUHU MEPEXOIHBIX
IIPOLECCOB B DJICKTPUUCCKHUX LCIIAX

YMeTh: IPOBOJNUTH aHAIU3 U
MOJIETTUPOBATH JICKTPUUYECKHUE LETTH B
MEPEXOAHBIX MpOLECcCaX MPU
BO3JICUCTBUH UCTOYHUKOB
IOCTOSIHHOTO U IIEPEMEHHOTO
HanpsHKEHUS U TOKA.

Brnagers: HaBpikamMu paboTHI C




dopmupyemMbie U
KOHTPOJIUpYyeMble
KOMIIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHIKEHUSE
KOMIIETEeHIH i
(Kox 1 HAMMEHOBAHUE)

[nanupyemble pe3yJibTaThI
o0yueHust

MaKeTaMu MaTEMaTUYECKUX
IporpaMmam Mpu pacyeTe
MEePEXOJIHBIX MPOIIECCOB

OIIK-4.3 TIpumenser
3HaHUS TEOPUU
AIEKTPOMArHUTHOTO TOJIS U
LIETIEN C pacipeacICHHbBIMU
rnapameTpamu

3HaTh: OCHOBBI TEOPUH JUTMHHBIX
JIMHUN TIPU BO3/ICVCTBUH HCTOYHUKOB
MOCTOSIHHOT'O U IIEPEMEHHOI0
HANPsHKEHUS U TOKA

YMeTh: IpOBOAUTH PacyeT U aHAIH3
LIETEN C pacpeacICHHbBIMU
napaMeTpamu

Bnaners: HaBblkamMu paboOThI €
IporpaMMaMy MaTeMaTHUYeCKUX U
KOMITBIOTEPHBIX MOJEIIEH.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoO# padoThI)

Cemectp

Oo0nem, u.

Banabl

HNuTepakTusb,
4.

®DopMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHMe
OLIEHOYHOT0
cpeacTna)

Paznen 1. Teopus
HEJIMHEHHBIX
PIEKTPUYECKUX U
MarHUTHBIX
IEeTIen.

Jlek.

1.1. HenuHeliHBIC 2JIEMEHTHI LiCTIEH, X
napameTpbl U MaTeMaTudeckue mozenu. Pacuer
HEJIMHEHHBIX PE3UCTUBHBIX IETel TOCTOSTHHOTO
TOKA.

CriekTpasIbHBI METOJ pacyeTa JIEKTPUISCKUX
nenei. Pasnoxenue B psag @ypse. Haxoxaenue
koadumentoB psaga Pypee. Onpenenenue
nokazaHui mpuOoOpoB.

JIek.

1.2. MaruuTHble 1eny. AHaIN3 MarHUTHBIX
Lernen Mpu NOCTOSIHHBIX HaMarHMYMBarOIINX
cHJIaX. 3aKOH MOJIHOTO TOKa. 3akoHkl OMa 1
Kupxroda nms MarHuTHbIX 1eneid. Cxemsl
3aMEIECHHUS] MArHUTHOW LIETH AJIEKTPUIECKOMN
LETBIO.

MarsuTHbI€ e  TPU IEPUOTUIECKIX
HaMarHu4ymBawmux cuiax. [lorepu suepruu B
MarHuTonpoBoje. Cxema 3aMelieHus: KaTyIIKy ¢
(beppOMArHUTHBIM CEPJICTHIKOM.

IIp.

1.2. PacyeT HETMHENHBIX JJIEKTPUUECKUX U
MarHMTHBIX Lienei.

Pacuer anekTpuueckux nenei npu
HECHMHYCOM1aJIbHOM BO3JIEICTBHH.

Kommiexr
TECTOBBIX 3aJIaHUN

1.3. I[ToaroToBka K (pU3NYECKOMY IKCIIEPUMEHTY.

Otuer no
nabopaTopHOit
pabote Nel

JIao.

1.4. UccnenoBanye MarHUTHEIX IIETIEN

Ortyer 110




®DopMbI TEKYLIETO

OINCpaTOPHBIM U YHCJICHHBIM MCTOJaMMU.

Bug . KOHTPOJIs
Moayas (pa3aes)| y4eOHOM HaHMeHOBaH{Ie TOM AT Cemectp | O0beM, 4.| banibl Hurepakrus, (HauMeHOBaHMeE
(y4eOHOI1 padoThI) 4.
padoThI OLICHOYHOI'0
cpeacrTsa)
IIEPEMEHHOTI'0 TOKA. n1abopaTopHOii
pabote Nel
Cp 1.5. Odbopmiienne oTyeTa o Ja6opaTOpHOM 4 3 - Otyet no
pabote Nel nabopaTopHOI
pabote Nel
Cp 1.6. I3ydeHne TeOpeTHYecKOro MaTepuaia rno 4 40 KommnekT 3amanuii
pasneny 2 yueOHOro Kypca «TeopeTuueckue PI'P 2
OCHOBBI JICKTPOTEXHUKH 2
Pemenne u opopmienne 3agaun 1 PT'P 2
2. Ilepexonbie JIek. 2.1. OCHOBHBIEC MTOHATHS O IEPEXOIHBIX 4 2 -
[IPOLIECCHI B nporeccax. [[puurHbl BOSHUKHOBEHUS
ITUHENHBIX MEPEXOHBIX MPOLIECCOB. 3aKOHBI KOMMYTAIIUH.
PICKTPUIECKUX MeTto/1bl pacuera nepexoJHbIX MPOIECCOB.
LETSIX U METO/IbI AJNTOpUTM pacuera NepexoHbIX MPOLIECCOB
MX pacyera KJ1accuueckuM MetosioM. [Ipumepsl pacuéra
1ernel MepBoro U BTOPOro MOPSIAKOB.
IIp. 2.2. PacueT nepexoaHbIX MPOIECCOB 4 2 - Kommnekr
KJIACCUYECKUM METOJIOM B LEMSIX MEPBOTO U TECTOBBIX 3aJaHUI
BTOPOT'O MOPSAKA.
Jlex. 2.3. AnropuTm pacuera NepexoIHbIX IPOLECCOB 4 2 -
onepatopHeIM MeToaoM. [Ipumeps! pacuéra nenen
IIEPBOrO U BTOPOT'O MOPSIIKOB.
AHanu3 nepexoJHbIX MPOIECCOB MOCTe
HEKOPPEKTHBIX KOMMYTaluid. YHCIIEHHbIE METO b
pemenus auddepeHnnaIbHbIX YpaBHEHUH.
IIp. 2.4. PacueT nepexoaHbIX IPOLECCOB 4 2 - Kommekt

TECTOBBIX 3aJaHUH




®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Moayas (pa3aes)| y4eOHOM HaHMeHOBaH{Ie TOM AT Cemectp | O0beM, 4.| banibl Hurepakrus, (HauMeHOBaHMeE
(y4eOHOI1 padoThI) 4.
padoThbI OLICHOYHOI'0
cpeacTna)
Cp 2.5. 3yueHue TeopeTHuyecKoro Marepuasa mno 4 40 KommuiexT 3ananuit
pasneny 3 yueOHoro Kypca «Teopernueckue PI'P 2
OCHOBBI JIEKTPOTEXHUKH 2
Pemenue n odopmiienue 3amauu 2 PI'P 2
3. Metozsl Jlek. 3.1. OCHOBBI TEOPUU YETHIPEXTIOIOCHUKOB. 3 2 -
aHaM3a [lepBuuHbIe U BTOpUYHBIEC TApAMETPbI
NIMHEHNHBIX LEeTIeH YETBIPEXIOJIIOCHUKOB. POPMBI 3aIIUCH YPABHEHUN
C U CXEMbI COeIMHEHUN YEThIPEXTIOTIOCHUKOB.
MHOT'OIIOJIFOCHBIMH [TonsiTHE 00 ANIEKTPUUYECKUX (PHIIBTPAX.
HIEMEHTaMU U OcoOeHHocTH 1Ieneil ¢ pacnpeaenéHHbIMU
LeTen ¢ napameTpaMu. Y paBHEHUE OJJHOPOJHOM JJIMHHON
pacrpeieIeHHbIMU nuHuu. [lepBuyHbIe 1 BTOPUYHBIE TAPAMETPbI
rapameTpamu auHud. [Ipsimas 1 oOpaTHas BOJHBI B JUIMHHOMN
nuHuH. Jluaus 6e3 nckaxxenuit. Jlunus 6e3
noteps. CTosiune u Oerymye BOIHbI.
CornacoBaHue JMHUM C HAIPy3KOM.

Cp. 3.2. IloarotoBka kK (pU3NIECKOMY IKCIIEPUMEHTY. 4 1 - Otyet no
1abopaTopHOit
pabote No2

JIa0. 3.3. UccnenoBanne macCUBHBIX 4 1 - Otuer no

YETBIPEXIOIFOCHUKOB. nabopaTopHOit
pabote Ne2

IIp. 3.4. Pacdet mapamMeTpOB YETHIPEXMOJIOCHUKOB U 4 2 - Kommnekr

ANIEKTPUUYECKHUX (UIIBTPOB. TECTOBBIX 3a/IaHUN
Pacuer napameTpoB IJIMHHBIX JIUHUI.

Cp. 3.5. [ToarotoBka Kk GU3NIECKOMY IKCIIEPUMEHTY. 4 1 - Otuer no

nabopaTopHOt

pabote Ne3




®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Moayas (pa3aes)| y4eOHOM HaHMeHOBaH{Ie TOM AT Cemectp | O0beM, 4.| banibl Hurepakrus, (HauMeHOBaHMeE
(y4eOHOI1 padoThI) 4.
padoThI OLICHOYHOI'0
cpeacrTsa)
JIab. 3.6. UccnenoBanue 1iemnei ¢ pacnpeieeHHbIMU 4 1 - Otyer no
napaMeTpamu. nabopaTtopHoi
pabote No3
Cp 3.7. Odopmiienue otyera 1o 1adopaTopHBIM 4 3 - Otuer no
paboram Ne2 u Ne3 nabopaTopHO
pabote No2 u Ne3
Cp 3.8. U3ydyeHune TeopeTHIECKOro MaTepraa rno 4 40 KommiexT 3ananuit
pazzneny 3 yuebHoro kypca «Teopernyeckue PI'P 2
OCHOBBI JIEKTPOTEXHUKH 2
Pemenue n odopmiienue 3amauu 3 PI'P 2
4. Bce pazaensl Kontposnb 4 35,65 [TpoBepxka
TECTOBBIX 3a/IaHUI
5. Bce pazpensr  |TTA Crnava sx3ameHa 4 0,35 - DK3aMeH
Hroro: 216




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
pPUOOpPETaEMBIX BBITYCKHUKOM B MpOIECCe H3YYEHHUs AUCHMIUTUHBI «TeopeTnyeckue OCHOBBI
AIIEKTPOTEXHUKHU 2%, HCTIONB3YIOTCSI TEXHOJIOTUHU TPAAUIIHOHHOTO O0YICHHS:

- JICKLIH;

- IPaKTUYECKUE 3aHATUS B BUJIC PELICHUS MHAUBUIYaJIbHbBIX TECTOBBIX 3aJaHuil U 3aaa4 PI'P,
B KauyeCTBE 3aKpEIUICHHUsS TEOPETHUECKOr0 MaTepuana; OCBOCHUE IIaKETOB IPUKIIAIHBIX
MaTeMaTUYECKUX IPOrpaMM U KOMITbIOTEPHBIX MOJENEH;

- BBINOJIHEHHE J1a00paTOPHBIX PabOT, KOTOPHIE MO3BOJSIOT MOHATH (U3NYECKUE MPOLIECCHI,
MPOUCXOISIIINE B HEIMHEUHBIX JIEKTPUYECKUX M MAarHUTHBIX LEISIX, LEMNSIX C COCPEAOTOUCHHBIMU
Y pacnpeeIeHHbIMU apaMeTPaMU B YCTAHOBUBILIEMCS U TUHAMUUYECKOM PEXUMAX;

- MPOBEJICHUE PA3THYHBIX (HOPM CaMOCTOSTEIBHON PabOTHI, KOTOPAasi BKIIOYAET MOATOTOBKY K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM, PELICHHE pacueTHO-rpaguueckoil paboThl, a TaKkxKe
OCBOEHHE TEOPETUUECKOT0 MaTepuaa.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHHMIIJIMHbI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMHUTBHCSA: C COJep)KaHHeM pabodell MporpaMMbl
mucuuruieel (nanee — PIIJI), ¢ memsaMu ¥ 3agadamMu JUCHUIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JTUCIUIIMHAMU  00pa30BaTENbHON MPOTrpaMMbl, METOJWYECKUMHU pa3pabOTKaMHU IO JIaHHOU
JTVICIIATUTHHE.

6.2. Meronnyeckue yka3aHus Mpy MOJATOTOBKE K JIEKIIHOHHBIM 3aHATHSIM.

B xome nexkmumii paccMaTpuBarOTCS TEMbl W CBS3aHHBIE C HHMH TEOPETHUYECKHE U
MPAKTUYECKHE BOIMPOCH pacueTa U aHAIM3a HEIMHEWHBIX DJIEKTPUUYECKUX W MarHUTHBIX IIeTei,
Herne ¢ COCPEJOTOYCHHBIMH W PAclpelesieHHBIMH TapaMeTpaMd B yCTAaHOBUBIIEMCS U
JTUHAMHYECKOM PEKMMAax; JA0TCs PEKOMEHAALNU Ui CaMOCTOSTEIbHON pabOThl U MOJATOTOBKE K
NPaKTUYECKUM H JIA0OPATOPHBIM 3aHATHAM. V3ydeHue AUCIUIUIMHBI TpeOyeT CHCTEMAaTHYeCKOTO U
M0CJIEI0BATEIbHOTO HAKOIUIEHUS 3HAHUM, TOITOMY MPOIMYCKH OTJIENIbHBIX JEKIIMOHHBIX 3aHATHH He
MO3BOJISIIOT Pa3o0paThCsl B MOCIHEAYIOMIMX TeMax ydeOHoro Kypca. OOydaronumcs HeoOXOauMO:
nepes KaxIbIM 3aHATHEM NPOCMaTpUBaTh KOHCIEKTHI JIEKIIUHA, €e OCHOBHBIE BOIIPOCHI; BCTIOMHHUTh
CYILIHOCTh METOJa pacyeTa W aJrOpUTM pelIeHMs 3ajjad; BOCIIOJIb30BAaThCs, MPU HEOOXOJIUMOCTH,
CIHMCKOM PEKOMEHJIOBaHHOW suTepaTypbl. [Ipu 3aTpyiHEHUSX B BOCHPUSATHH TEOPETHUYECKOIO
Marepuala cienyeT oOpaTUThCS K KOHCIEKTaM JIEKIIMHA, K OCHOBHBIM JIUTEPATYPHBIM UCTOYHHUKAM
WX 33/1aTh BONIPOCHI MIPETOIaBATENI0 Ha MPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHSIX.

6.3. Meroanyeckne yKa3aHHs MPH MOJITOTOBKE K MPAKTUYESCKUM 3aHSATHSIM.

B xoze npoBefieHNsI MPAKTUYECKUX 3aHATUN YIITyOJSIOTCS U 3aKPEIUIAIOTCS 3HAHUS, YMEHUS
¥ HaBBIKM OOYYarOMIMMCSl METOJaM pacyeTa M MOJICIMPOBAHUS HEIMHEHHBIX AIIEKTPHUECKUX U
MarHUTHBIX LENei, Lene ¢ COoCpelOTOYEHHBIMH U paclpelesieHHbIMH IapaMeTpaMHu B
YCTaHOBHBIIIEMCS M TMHAMHYECKOM pekuMax. Ha MpakTHYecKuX 3aHSATHSIX Pa3BUBAIOTCS HABBIKH
UCIIOJIb30BaTh B pacueTax 3JMEKTPUUYECKUX IIeTell MaKkeThl MPUKIIAAHBIX MaTeMaTHYECKUX POTPaMM,
a TaKk)Ke HaBBIKM CO3J[aHUsSI KOMITBIOTEPHBIX Mojienei. [Ipr moAroToBke K MpakTHYECKUM 3aHSITHIM
KaX/IbIif 00yUaromUNCs TOJIKEH:

— M3YYHTh TEOPETUIECKHE MaTEPHAIIBI TI0 KOHCIIEKTaM JICKITHIA;

— 3aKPEIUTh AJITOPUTM PELICHH 3a]1a4 OINpeIeIEHHBIM METOOM;

— MOJTOTOBUTH CITUCOK HESICHBIX BOIIPOCOB IO TEOPETHUECKOM YacTH y4eOHOTo Kypca.

6.4. Meronnyeckue yka3aHus MPpU MOJATOTOBKE K J1a00OPaTOPHBIM 3aHATHSIM.

B xonme mpoBenenusi 1abopaTOpHBIX 3aHATHH NMPOMCXOAUT YIiyOlieHHe 00ydaroluMucs
MOHUMAaHMs TPOLIECCOB, MPOUCXOAALINX B HETUHEWHBIX HJIEKTPHUUECKUX M MAarHUTHBIX LEMsX,
IEeMsIX C COCPEAOTOYCHHBIMH W PAaclpeleIeHHBIMU TIapaMeTpaMd B YCTAaHOBHBIIEMCS U
JUHAMUYECKOM pEeXUMax; NPUOOpETaroTCss yMEHUS W HaBbIKM (PU3MYECKOTO MCCIEIOBAHUS
HEJIMHEWHBIX 3JIEKTPUYECKUX U MarHUTHBIX LI€TIel B YCTAHOBUBIIEMCS U TUHAMUYECKHX peXUMax;
oOyyaromuecs: IpruoOPETAIOT HABBIKM JUATHOCTUKU U OTHICKAHHS HEHCIPABHOCTU B HEJIMHEHHBIX



ANEKTPUYECKUX U MAarHUTHBIX LEMSX, a TaKXkKe MpU 00paboTKe SKCIEPUMEHTAIbHBIX AaHHbIX. [Ipu
MOJTOTOBKE K J1a00paTOPHBIM 3aHATHUSAM KKl 00yJatOLIHiCs JOKEH:

— U3Yy4YUTh TEOPETUUYECKHE MaTeprabl IO KOHCIIEKTaM JIeKIHil;

— 3aKPEIUTh aJITOPUTM PELICHHS 33724 ONPEICIIEHHBIM METOIOM;

— BBINOJIHUTD UHIUBUAYATbHOE JOMAIIHEe 3a/1aH1e, COTJIACHO METOAMYECKOMY ITOCOOUIO 110
nabopaTopHbIM paboTaM yueOHOro Kypca.

6.5. MeTonnueckne yka3zaHus K BBITIOJHEHUIO pacdeTHO-rpaduIecKoit paboThI.

3amanue pacy€THO-rpaduyeckoil pabOThl BKIOYAaeT B ce0s HECKOJBKO I0]33jad,
BBITIOJIHAEMBIX 00y4aronmcesi camocToaTenbHo. Kaxaas nmoazanaya siBisieTcsi UHAUBUIYATbHON U
3aJaeTCs BAPHMAHTOM, KOTOPBIA OMpEAENsieTcs IO ABYM MOCICIHUM IHU(paM CTYICHYECKOTO
Oownera. OOpaszen BBINOJIHEHUS 3aJaHUA  pacu€THO-rpaduueckol pabOThl COJEPKUTCS B
COOTBETCTBYIOILIIEM MOCOOMH 1O yueOHOMY Kypcy. B pesynbraTe ocBOeHHUs Kypca, 00y4aromuics
JEMOHCTPUPYET HABBIKM OCBOCHHS METOJOB pacyera HEJIWHEHHBIX SJIEKTPUUYECKUX Lenen
MOCTOSTHHOTO M TIEPEMEHHOTO TOKAa; YYUTCS OIpPENeNATh pPACYCTHBIM IIyTeM IIOKa3aHUs
U3MEpUTENbHBIX MpubopoB. ['paduyeckas yacTh pabOTHl CONEPKUT MOCTPOSCHUE BPEMEHHBIX
rpaduKOB TOKOB M HANpPSKCHWH PACYETHOM SIEKTPUYECKOW LEeNnu IPH HECHHYCOUIATbHOM
BO3/ICIICTBUM U B MEPEXOAHOM IMpoliecce. 3aluTa pacueTHoW-rpaduueckoil paboTel IPOUCXOANT B
BUJIC PELICHUS TECTOBOTO 3aIaHU.

6.6. CamocTosiTenpHasi paboTa BKIIOYAeT B ceOs BBHIOJHEHUE PA3IMYHOTO poJia 3aJaHui 1
CaMOCTOSITENIbHOE M3YYECHHE TEOPETUYECKOr0 MaTepHuaja Mo y4eOHHKaM, Y4eOHBIM MOCOOWsSM U
KOHCIIEKTaM JIeKIUI C TMOJITOTOBKON K Ja0OpPaTOpHBIM U MpPaKTHYEeCKUM 3aHATHsAM. KoHTpoib
CaMOCTOSITENIbHOM PaboThl 0Oyyaroluxcsl HajJ MporpaMMoN y4eOHOro Kypca OCYILECTBISIETCS B
X0J1e TaOOPATOPHBIX U MPAKTUYECKUX 3aHATUH, a TaAKXKe MPH BHIMOJIHEHUH PACYETHO-TpadhUIecKoi
paboThl (peleHre MpakTUIeCKUX 3a/1a4, OTYET MO0 JJaAbopaToOpHOU paboTe, TECTUPOBAHHE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue

(UJI1M ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
3 OIIK-4 (OIIK —4.1) PacuerHo-rpaduueckas padota Ne2.
3agaua 1
Otuet no nabopatopabM padoTtam Nel,
Ne2
TectoBbie 3aganus Ne 1 — 50, Nel21 —
150.
Bompocs! k ak3ameny Ne 1 — 26, Ne49 —
Ne54.
OIIK-4 (OIIK —4.2) Pacuerno-rpaduueckast pabora No2.
3agaua 2
TecroBbie 3ananusa Ne 51 — 90.
Bonpocsl k 9k3ameny Ne 27 — Ne48.
OIIK-4 (OIIK —4.3) Pacuerno-rpaduueckast pabora No2.
3anava 3
Otuer o maboparopHoit padore Ne3.
TecToBbie 3amanus Ne 91 — 120.
Bonpocsl k 3k3ameny Ne 55 — 63.

Cemectp

7.2. TunoBble 3aJaHUSI MJIM HHbIE MaTepPUAJIbl, HEO0X0AMMBbIe Il TEKYIIero KOHTPOJIst
7.2.1. KoMIuieKT 3aiaHuii 1J151 BbINOJIHEHHMSI pacyeTHO-rpadguyeckoil padboTbl
Tunossie npuMepsl 3a1aHUl

3agaua Nel «PacyeT HeJIMHeIHON JJ1eKTPUYECKOM 1eNH MepeMeHHOI0 TOKAa»

B 3ananHOi, coryiacHO BapHaHTY, pacueTHOM 3JEKTPUYECKOH 11enu He0OXOAUMO:

1. IIpon3BOJIBHO  3aJaliTeCh MAaKCUMAaJIbHBIM  3HAYEHHMEM  BXOJHOIO  HaIPSIKEHUS.
N300pa3ute BpeMeHHbIE IuarpaMMbl Ha MHTEpBaje IBYX IEPHUOAOB BXOJHOTO U BBIXOJAHOTO
HaNpsDKEHUH TOJTYIIPOBOJHUKOBOTO BBINIPSMUTENSI COrlacHO BapuaHTy (makeT Mathcad), cunras
MIOJIYTIPOBOIHUKOBBIN TNO UACAIBHBIM.

2. Paznoxure B psg Pypbe KPUBYIO BBIXOJHOTO HAIPSKEHUS IOJYIPOBOJIHUKOBOIO
BBILIPSMHUTENSA 3, (f), OTPAHMYMBLIMCH IATHIO HEHYNEBBIMH IapMOHHYECKUMH COCTaBIIIOLINME

psna. 3amyuIINTe MOTYIHBIICECS BEIPOKCHHE HECHHYCOMIANbHON QYHKINN HAPSOKCHAS 1, (1) U

IIOCTPOMTE JAHHYIO KPHMBYIO HANPSKEHHMs HAa HHTEpBaje IBYX nepuonos. Ilocrpoiite crekTp
aMIUIUTY U (a3 MOJIy4eHHOTO CUTHAa;

3. Onpenenurte nmoka3aHus NMPHOOPOB PaA3IMUHBIX CUCTEM HM3MEpEeHMs: BoibTMeTp PV1 —
nprOOp MarHUTOAIEKTPUUECKON CUCTEMBI; BOJIILTMETP PV2 — mpubop 351eKTpOMarHuTHOW CUCTEMBI;
BOJILTMETP PV3 — mpubop BHIIPSIMUTEIBHONW CUCTEMBI;

4. Paccunraiite HaNpsHKCHUE yy(f), OT KakAOW cocraBisitonieir psma Dypse, B

Harpy304HOM pPE3UCTOpE, CUUTas, YTO B KauecTBE (QHUIbTpa UCHONb3yeTcs L-QuiabTp. 3anumiure
TOJy4EHHOE BBIPAKEHUE 1 (7). 11OCTPOHTE KPUBYIO HANPSHIKEHWS yp (/) ¥ CPAaBHUTE C KPUBOH
HanpspkeHus nyHkra 2. [loctpoiite cnekTp ammuuTyn U (a3 moisydeHHoro curHaia. Onpeaenure
JENCTBYIOIEE 3HAUEHUE HANIPSDKEHUS HAarpy3KU;

5. Paccuuraiite HampsOKEHHE yy (), OT KakIOW cocraBistomei psaga Dypbe, B

Harpy304HOM pPE3HCTOpE, CUMTas, YTO B KauecTBe (QuibTpa ucnonb3yercs C-puiabTp. 3anumure



TOJIy4EHHOE BBIPAKEHUC 14y (7) . IloCTpoiiTe KPUBYIO HANPSDKEHHS 1y (f) W CPaBHUTE C KPUBOiA

HanpspkeHus nyHkra 2. [loctpoiite cnektp ammiutyn U (a3 momydeHHoro curnaia. Omnpeaenure
JEHCTBYIOIIEE 3HAYCHUE HATIPSKCHUS HATPY3KU;

6. M3oOpasute cxemy 3arpaxaaroniero (1moyocoBoro) L-C-puiabTpa, KOTOPEIH HE0OX0IUMO
BKIIIOUUTE JUISI TIOJABJICHUS (TPOIYCKAHHWs) OJHOM YacTOThl TapMOHWKHU 3a/IaHHOW BapHaHTOM
(tabmuna 2). Paccuuraiite napamerpbl L-C-punbtpa. Paccuntaiite HANPSIKEHUE yy, (¢), OT KaKI0H

cocTaBstoleh psaa Oypbe, B HArpy304HOM PE3UCTOPE U MOCTPOUTH KPUBYIO HANPSKEHUSA 1y () -

3agaua Ne2 «Pacuer mepexoaHbIX NMPOLECCOB B JIMHEHHBIX IEKTPUYECKHUX LemsiX
MEePBOro U BTOPOro MOPsiAKA»

B 3ananHOl, coryiacHO BapUaHTy, pacueTHOM 3JIEKTPUYECKOH 1IeN HEOOXO0JUMO:

1 PaccunTaiite nepexOAHBIH IPOLECC KIACCUYECKUM MEemOOOM, AJS STOr0 BEIHMYUHY
OJIHOTO U3 PEAaKTUBHBIX 3JeMeHTOB (L mnu C) npumMuTe paBHBIM HyNI0. OnpenenuTe 3aKOHbI
M3MEHEHUS NIEPEXO/IHBIX HANPSKEHUI Ha KaXKJIOM 3JIeMEHTe pacueTHoM uenu. Ciaenyer y4ectb, 4To
KIII0Y S IEPEKIIIOYAETCs U3 TI0JI0KEHUs | B IoJI0’keHNE 2 B MOMEHT BpeMmeHH ¢ = 0.

2 PaccunTaiiTe yCTaHOBUBIIUICS PEXKUM 10 KoMMyTaluu. Onpeaenure 3aKOHbl U3MEHEHUS
HaIPsDKEHUI Ha BCEX DJIEMEHTaX MIEKTPUYECKON LIENU U TOKOB, IPOTEKAIOIINX B BETBSX.

3 PaccuuraiiTe yCTAaHOBHMBIIMICS PEXUM IOCIE KOMMYTAaLUUU (MPUHYXKACHHBIA PEXKHUM).
Onpenenure 3aKOHBI U3MEHEHUS HAIIPSDKEHUN HA BCEX DJIEMEHTAaX JJIEKTPUYECKOM LIETH U TOKOB,
IPOTEKAIOIIUX B BETBSX.

4 PaccuuTaiiTe CBOOOAHBIM pPEXUM JJsi MOMEHTa BpeMeHH ¢ = (, NPUMEHssS 3aKOHbI
KOMMYTalIUH.

5 3anumuTe 3aKOHBl M3MEHEHMsI IIEPEXOAHBIX HANPsKEHUH Ha BCEX JJIEMEHTax
DIIEKTPUUYECKOW IEMU W TEPEeXOIHBIX TOKOB, MPOTEKAOMMX B BeTBsAX. l[locTpoiiTe rpaduku
NIEPEXOIHBIX HANPSYKEHUN U TOKOB.

6 PaccuuraiiTe nepexoJHBI Ipolecc B JIMHEHHOM JJIEKTPUYECKOM Lemu ¢ JAByMS
PEAKTUBHBIMHM DJIEMEHTAMH METOJIOM nepemenHulx cocmosnud. ClenyeT ydecTb, 4TO K4 S
NEPEKIII0YAeTCs U3 TOJI0KEHUS 2 B MOJIOKEHHE 3 B MOMEHT BpeMeHu ¢ = 107.

7 Cnenaiite HEOOXOIUMBIE BBIBOJIBI IO paboTe

3agaua Ned«Pacyer 3JIeKTPHYECKHX LeNeil ¢ pacnpeaeJeHHbIMHE IIapaMeTPpaMu»

B 3ananHOi, coryiacHO BapuaHTy, pacueTHOH 3JeKTPUYECKOi ienu Heo0X0AUMO:

1. OmnpenenuTh BTOPUYHBIE MAapaMeTphl JIMHUU: BOJHOBOE COMPOTHBIICHHE, KO3(PPHUIMEHT
3aTtyxaHus U ko3 duumeHt pazpl.

2. HaiiTu BXOJHOE CONPOTUBJIEHHME JIMHUU B PEXKUME HArpy3ku, IpU XOJIOCTOM XOAE U
KOPOTKOM 3aMbIKaHHH.

3. Paccuurarh HampsbkeHUE Ha BXOJE JMHHUM, TOKM B Hayaje U KOHIE JUHHUH, MOTEPIO
HaNpPsDKEHUS B JIMHUU.

4. HaiiTn akTHBHYIO MOIIHOCTH B Hadasie nuHuu u KIIJ[ nepenaun.

Tembl NMCbMEHHBIX PadOT

Ne i/ TeMbl
1. PacyeTr HENMMHENHOM 3JIEKTPUYECKON LIENU IEPEMEHHOI0 TOKA.
Pacuer nepexoaHbIX MPOLIECCOB B JIMHEWHBIX JEKTPUUECKUX LIENSAX MEPBOTO U BTOPOTO
opsIKa.
3. Pacuer s5iekTpruyeckux nenen ¢ pacrnpeaeIeHHbIMU TapaMeTPaMH.




KpaTKOC ONMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA

PacuérHo-rpaduueckas paboTra COCTOMT M3 TpeX 3a7ady, KOTOpbIe BBHIMNOJIHSIOTCS B
nuceMeHHOU ¢opme. Kaxnas 3amaua odopmisiercss B popmare A4 U COAECPKHUT PACUETHYIO,
rpaduueckyro yactu ¥ oOoOmaroninii BeiBoJ. CTyaeHTaM BbIIAeTCS METOJMYECKHE YKa3aHHUsS K
BBITIOJTHEHUIO pacyeTHO-Tpaduveckord paboThl, TJe MPONHUCHIBaeTCsS (OPMYJIMPOBKA BapHAHTA,
MPUBOJUTCS 3aZlaHie U 00pa3ell BBHINOJHEHHUS Kaxaoi 3amaun. HeoOxonumble NJIsl BBIYMCICHUN
yYpaBHEHUS JOJKHBI OBITH MIPEIICTABICHBI B O0IIEM BHJIE, a 3aTEM C MMOJCTABICHHBIMH YHCIOBBIMU
3HayeHUsIMHU. CXeMbl, pUCYHKH, IpaUKu, JuarpaMmbl JOJKHBI OBITH BBIIOJIHEHBI B COOTBETCTBUU
¢ ECKJ/l. OpuruHambHOCTh TEKCTa pacuyeTHO-TpapuuecKoil pabOThl MPOBEPSETCS B CUCTEME
AHTUILIATUAT U JOJDKHA COCTABIIATH HE MeHee 50%.

Kpurepun oneHku:

Kpurepum ouenku:

- OLCHKA <«Ba4YTCHO» BBICTABIACTCA CTYACHTY, CCJIM BBIIIOJIHCHBI BCC IYHKTHI 3aJadud U
collepkuTcs HeoOxonumasi rpadudeckas 4acThb, a TaKXKe OTCYTCTBYIOT TIpyOble OLIMOKU MpH
pacuerax;

- OIICHKA «HE 3a4TEHO0)» BBICTABISIETCS CTYACHTY, €CIIH HE BBHIMOJHEHBI BCE MMYHKTHI 3aJauH,
OTCYTCTBYET rpaduueckas 4acTb, ¥ CJeJIaHbl TPyObIe OMIMOKY B IBYX WIIM O0Jiee MMyHKTaXx.

7.2.1. KoMIUIEKT 0T4eTOB 10 J1a00paTOpPHbIM padoTam

JlabopaTopuas pa6ora Nel «MccienoBanne HeJJMHETHOM MHAYKTUBHOCTU U SIBJIEHUS
t¢eppopezonanca»

dopma oTueTa no jadopaTopHoii padore Nel

BrInomHUTE MHAUBUAYATBHYIO pacUeTHYIO 4acTh; MccnenoBarh 3aBUCHMOCTh MapaMeTpoOB
KAaTyIIKH C (eppOMarHUTHBIM CEpPACYHUKOM OT NPHIOKEHHOro HamnpsbkeHus; HMccienoBaTh
SBIIEHUE PE30HAHCA HAMPSHKEHUS B LIETIH C HETUHEHHONW MHAYKTUBHOCTBIO.

JlaGopaTopHas padora Ne2 «UcciieqroBaHue NACCHBHBIX YeThIPEXIOJIIOCHUKOB)

dopma oTueTa no jadbopaTopHoii padore Ne2

OnpenenuTts ¢ TOMOIIBIO OMBITOB XOJIOCTOTO XOJa U KOPOTKOTO 3aMbIKaHUs KOA((HUITUEHTHI
YpaBHEHUW HCCIEAYEMOTO YETBHIPEXMOMIOCHUKA; OMNpeaenuTh MmapaMeTpbl 3JIeMEHTOB T-cXeMbl
3aMEIIeHUS UCCIIEYEMOTO YEThIPEXTOIIOCHHKA.

JlabopaTopunass pabora Ne3 «McciaenoBanme pacnpeneneHHsi HAINPSKeHUsl BAOJIb
OTHOPOJAHOW JJIMHHOMH JTUHUU

®opma oTuera 1o JadoparopHoii padore Ne3

SKCHepI/IMeHTaJ'II)HO CHATH pacupcaciICHUC JleﬁCTBYIOHIeI‘O S3HAYCHUA HAIIPSXKCHUA BIO0JIb
OJIHOPOAHOM JUIMHHOM JMHUM IPHU XOJIOCTOM XOJ€, KOPOTKOM 3aMBIKAHUU U B COIJIACOBAaHHOM
pexxume; [loayunts rpaduku pacnpelneneHus] HamnpsHKEeHUS pacyeTHbIM IyTeM OJIHOPOJHOMN
JUIMHHON JIMHUM TIPU XOJOCTOM XOJE, KOPOTKOM 3aMblKaHMM M B COIJIACOBAHHOM DEKUME;
OT00pa3uTk pacnpeneneHrs HaANPsHDKEHHs OT JUTMHBI OJTHOPOJIHOW JTMHUY TIPH SKCTIEPUMEHTATHBHOM
MCCJIEOBAaHUM U IIPH ITOMOIIY pacyeTa.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Otuer mo mabopaTOpHBIM paboTaM COAEPXKUT pacCUeTHYI0, TpadUUecKyl0 YacTu U
o0oOmaronuii BeiBoA. [Ipy BeIMONHEHUH (PU3HUECKOTO IKCIIEPUMEHTa B J1a00paTopuu, CHUMAIOTCS
NOKa3aHUs NPUOOPOB U B JaJbHEHIIEM OHU 00pabaThIBAlOTCS pacdeTHBIM myTeM. [lo pesynbratam
BBIYMCIICHUI BBINOJIHSACTCS OIpenesneHHas rpaguyeckas dactb oryera. Odopmienue otdera



IPOMCXOIUT CTYIEHTOM camocToaTenbHo. Ha kaxayro nabopaTopHyro pabOTy OTBOAUTHCS 2
yueOHBIX Yaca.

KpuTtepuu oneHku:

- OLICHKA «3a4TEHOY» BBICTABIISIETCS CTYACHTY, €CIIH BBIIIOJHEHBI BCE ITYHKThI HCCIICOBAHMUS
U cozieprkaTcsi HeoOXoaumMas Tpaduueckas 4acTb, 00000 BEIBO 110 JIAOOpaTOpHOU paboTe;

- OLICHKA «HE 3a4TCHO» BBICTABISICTCSI CTY/ACHTY, €CIIH ClIeJIaHbl IPYObIe OLIMOKH B IBYX WU
OoJtee IMYHKTaxX U AaHbl HCTIPABHUJILHBIC OTBCTHI HA JOIIOJHUTCIIBHBIC BOIIPOCHI.

7.2.2. Kommiaekr NMPUMEPHLIX TECTOBLIX 3aJaHuH K NMPAKTUYECCKUM 3aHATUAM

3aganue 1
2 r(l) r(l) I A
1
3
2 12 7 [ — -
—— 1] 2
1
/ U, B
U
—_— 0

10 20 30 40 50
B HenuHeHOMN 371eKTpUUecKol 1eny MOCTOAHHOro Toka 2 =4 A, r =10 Om.
Toxk I paBen ... A.

3aganue 2

20 40 60

Omnpenenure AMHAMUYECKOE COPOTUBIICHHE B paboueii Touke A.
3ananue 3

HpeI[GJ'ILHaH CTaTU4YCCKas METII TUCTEPE3nUCa (1)epp0Mal"HI/ITHOFO Marcpuaiia, y KOTOpOﬁ
HauOOJIbIIAs OCTATOYHAS MarHUTHAS HHAYKIOHA UMECT BU. ..

BapuaHThI 0TBETOB:
B/B,

+1

H/H,
+1




-1 H/H,

B)

3aganue 4

K oOmotke kaTymku, umeromeil W = 5 BuTkoB u R = 8§ OM, NPHIIOKEHO IMOCTOSHHOE
Hanpstkenue U =40 B. Besmmunna M/IC, coznaBaemas KaTymkoil paBsa ... A.

3amanue 5
D
At
& p : D A ¢
wdl P )
o— P A 1\
! N
L_—__1
Lep

MJIC y npuBeI€HHON MarHUTHOW LENH ONpPENEsIeTCs YPaBHEHUEM ...
BapuaHThI 0TBETOB:
a) w=dl +D;05;

0) w=Hl,+H;
B) Iw=Bl_ + B ;

r) ]w:£+i.
cp 5
3aganue 6
S @ Ta |B
/IRy A Ru
° d : P Y /T
W ; 5 :\ 1 /
| J
lep H

0 200 400 600 A/m

Ecnu Bennunna MJIC F =200 A, nnuna cpennedt iuauu [, = 0,5 M, mionaib monepeyHoro
CEYEHHS] MarHUTONPOBOAAS = 1-102 M? ¥ JaHa OCHOBHAS KpHBas HaMarHUYMBaHUs



Marepualia CepJICYHNKa, TO MAarHUTHBIA MOTOK @ COCTaBHT. ..
3amanmue 7

K karymike ¢ ¢peppoOMarHuTHBIM CEPJICYHUKOM C YUCIOM BUTKOB W IPUIIOKEHO HAINPSIKEHHE
u=U,,sin ot. Bolpaxenue, s ONPEICICHAS MArHUTHOTO IOTOKA B CEPACYHUKE 10 3aKOHY

BHGKTpOMaFHI/ITHOﬁ WHAYKOWU UMECT BU] ...
BapHaHTLI OTBCTOB:

a) @zﬂsin(a)t+90°);
wo

0) = Y, sin @t ;
wo

B) @ = U, sin( wt —90°);
we

r) @= ﬂsin( ot +90°).
@

3ananue 8

B marautno# nenu ¢ nepemennoit MJIC nanpsibkenne U, COTIaCHO BEKTOPHOH Ararpamme,
HaWJIeTCs U3 YPAaBHEHUH ...
BapuaHTbl 0TBETOB:

a) U= jxI+U,

6) U=rl+jx,I+U,
B) U=rl+U,
NU=rl+jxI-U,

3amanue 9

HecunyconnansHoe HanpsiKeHue, MPEJICTABICHO psaaoM dypne:
u =802 cos(ax) + 2642 cos(2ax) .

JelicTByrolee 3HaY€HUE HATPSIKEHHS PaBHO ... B.
OTBeT OKPYTIUTE A0 LETBIX YUCEL.

3aganue 10

D e

()
&

Onpenenuts NOKa3aHUE aMIIEPMETPA FIEKTPOMAarHUTHON CUCTEMBI, €CIIH



=100+ 20032 sin(3cr) +150v/2 sin(4ax)B, @L =10 Ow, % =120 Om.
)

3aganue 11

ul}

10 - -

0 772 | T 2T

14 f--- -—-

OHpe,I[eJ'II/ITe MOCTOSAHHYI COCTABJIAIOINYI0 HCCUHYCOUAAIBHOTO IIEPUOAUICCKOTO
HAIIPS>KCHUA.

3amanmne 12

HecunycounpanbHoe HanpsikeHue, IpeiCTaBiIeHo psiioM Dypee:
u =230 cos(2007 +34°) + 94 cos(600¢ +18°) + 42 cos(1000 £ — 6°) .

Vr10Bas 4acToTa NATON rApMOHUKH HANPSKEHHUs PaBHA ... ¢ .

3ananue 13

RIS

t=0 IK‘

b 4 \ 4

HezaBucuMoe HavyanpHOE YCJIOBHUC 3aIIUCBIBACTCS BBIPAKCHHUEM ...
BapI/IaHTLI OTBCTOB:

a) ic(0-) = ic(0+) = U/R;

0) uc(0-) = uc(0+) = U;

B) ic(0-) = ic(0+) = U/(2R);
r) uc(0-) = uc(0+) = U/2.

3aganue 14

— ot
o @

Ecnu B anexkrpuueckoit uenu R =2 Om, L =0,6 'y,
TO TIOCTOSIHHAsI BPEMEHH TEPEXO0THOTO MPOIIECcca T COCTABHT ... C.



3aua1me 15

% R, =10
Cc=0J1-10

B momeHT KOMMYTaI_[I/II/I ¢t = 0+ 3Hauenue Toka i2(0+) paBHoO ...

3aganue 16
R =500 L=0,1

- I
C‘) e(?) CRj :O_ﬁ I:I R =5

XapakTep MepexoHOro Mpoliecca B AMEKTPUUYECKOM LeMH ...
BapuaHTBI 0OTBETOB:

a) arepuoaUIeCKHii

0) KpUTHYECKUI

B) KOJIe0aTeNbHBIHI

3ananue 17

:|R2=100

Haiinutre 3nauenus uc(0+) u uc'(0+) g gucneHHoro pemieHus AuQQEpeHInaIbHOrO
yYpaBHEHHSI BTOPOTO MOPSIIKA OTHOCHTEIBHO UC B 3aIaHHOM TIETIH ...

BapuaHThI 0TBETOB:

a) 0 B; 100 B/c;

6) 0 B; 5000 B/c;

B) 0 B; 500 B/c;

r) 100 B; 0 B/c.

3ananue 18

du,

dt
VYKaxuTe Kakoe ciaaraeéMoe Iociie 3Haka paBeHCTBA B [IPUBEAEHHOM YPABHEHUN U3 CUCTEMBI
ypaBHEHUH, COCTABICHHOM 110 METOIY IEPEMEHHBIX COCTOSIHHS, HEOOXOTUMO HUCKITIOUNTH?
BapuaHThI 0TBETOB:
a)l
0)2

=QUe;+ayUe, +agup, +bji +byi, +ase(t)




B) 3
r)4
n) 5
e) 6

3aganue 19

ITo pe3yjibTaTaM HCCIICAOBAHUSA I-IGTI:IpéXHOJIIOCHI/IKEl CO CTOPOHBI MEPBUYHBIX 3a)KUMOB U B
PEXKUME KOPOTKOI'O 3aMbIKaHHs CO CTOPOHBI BTOPHYHBIX 3aKMMOB:

00" . .
U, =100’ , I, =5¢"", [,=3e"",
OIIPEICIHUTh | Y 21| JUISL CHCTEMBI YPaBHEHHH YETHIPEXITOIFOCHUKA
I, =Y,U+Y,U,
I,=Y, U +Y,U,
B OTBECTC ACCATUYHAsA I[p061:> paS,HeHHeTCH TO"IKOﬁ nin SaHﬂTOﬁ.

3amanue 20
— |' |' —

& —e
VYka3zanHas cxema (puiIbTpa COOTBETCTBYET ...

BapuanTsl 0TBETOB:

a) MOCTOBas

0) I'-o0pa3znas

B) T-o0pa3Has

r) [I-o6pa3zHas

1) T-oOpa3Hast ypaBHOBELLICHHAs
e) [1-o6pa3nas ypaBHOBEIIEHHASI.

3aganue 21
[ ||

& ]
| |

% ]

Ha pucynke npezcrasiena cxema GuibTpa ...
BapuanTsl 0TBETOB:

a) HU3KUX 4acTOT

0) BBICOKHMX YacTOT

B) MOJIOCHOTO

T) 3arpakJaroliero

3axaunue 22

K mMHHOW NMHMM C BOJHOBBIM CONPOTHBIEHHEM 75 OM B pexume ¢ Harpyskoi 125 Om
MOJIKII0YEH NCTOYHUK nocTtosaHon I /C.

ITpsimast BonHa Toka 400 MA.

Yemy paBeH TOK B KOHIIE JIMHUM TTOCTE OTpakeHHs (B MA)?

3aganue 23

JlaHbI IepBUYHBIE MApaMeTPhl JIHHHOM TuHuK Oe3 moteps Lo=40-10° I'n, Co=4-10"12 @.



Ornpenenure BOJTHOBOE conpoTuBicHUE (B OM).
3ananue 24

JlaHBI TIepBUYHBIE TTApaMeTpPBI JTTMHHON TuHUM 6e3 noteps Lo=20-107 I'n, Co=8-1072 ®.
OnpefenuTe JIMHY BOJHEI (B METPax) IS CHIHAnA ¢ yactotoi 10° I'm.

KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINMOJTHCHUS

TecToBrIe 3agaHus pEeIIar0TCd C IMOMOIIBIO IMAKETOB MATEMATUYCCKHUX W KOMIIBIOTCPHBIX
MOJCTICH. OHCHI/IBaeTCH IMPAaBUJIBHOCTL BBIIIOJIHCHHUA 3aJaHUA W KOJIUYCCTBO MJOIIYIICHHBIX IIPpH
BBITIOJTHCHHH 3aJJaHUA OIINOOK

Kpurepun oneHku:

- «3aUTEHO» - PEIICH MaKEeT 33Jla4 Ha MPAKTUYECKOM 3aHATUU U CICJIaHbl HE3HAUYUTEIbHbIE
OIIINOKH;

- «HE 3aYTEHOY» - CJICJIAaHBI IPYOBIe OMMOKHU B ABYX 3aJaHUIX WIH OoJiee.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 4

Ne i/

Bonpocekl K hk3aMeny

1

Henuneiiapie 351eMeHTHI, KIaccu(DHUKAIMs, UX CBOWCTBA U XaPaKTEPUCTUKH.

2 CniocoObl onucaHus XapaKTePUCTUK HEJIMHEHHBIX JIEMEHTOB.

3 ['padmyeckue MeTonbl pacueTa HEIMHEMHBIX IENell MOCTOSHHOTO TOKa IMpH
110CJIE0BATEIbHOM U NapauI€IbHOM COEIMHEHUU 3JIEMEHTOB.

4 ['padmyeckue MeToabl pacuera HEJIMHEWHBIX LEeneil MOCTOSIHHOTO TOKa MPH CMEIIaHHOM
COEJIMHEHUH JIEMEHTOB

5 Pacuer HeNIMHENHBIX LENed METOIOM dKBUBAJIEHTHOIO T€HEPATOPA.

6 IlpuBeeHre HETMHEHHOM 1eNH K JTMHEHHONW. MeTo bl JIMHeapu3aluy U ampoOKCUMAIIUH.

7 Pacuer HeIMHENHON LIenu METOJIOM JABYX Y3JIOB.

3 Cratuyeckoe u nuddepeHIMaIbHOE COMPOTUBICHUS HEIMHEWHBIX 3JEMEHTOB, HUX
OIpe/iesIEHUE U Ha3HAYEHUE CONIPOTUBIICHUH.

9 OO01mass xapakTepuCTHUKa YacTOTHOro aHanu3a ueneid. CrnekTpaibHOE IpeiCTaBICHUE
MEPUOIUYECKUX CUTHAJIOB.

10 PaznoxkeHne  mepuomMYecKold — HECHMHycOMJaIbHOH  (yHKmmu B psag  Dypse.
AHaJIUTHYECKHE BhIpaXEHUS HAXOXKJIeHHUS K03 PuirieHToB psja Oypbe.

1 CBsi3b (pOpMBI KpUBOW HECHHYCOMIAIBHOW (YHKIMH M KOXPPHUIHEHTOB psga Dypbe.
OmnpezeneHue U cBoiicTBa koddduurenToB psiya Dypse.

14 Pacyer nenu npu ,ELCP'ICTBHH HECUHYCOMJIaJIbHBIX CUTHANOB. JlelicTByromME 3HAYCHHUS
TOKOB M HaIllPsDKEHUH.

15 |BrusHue xapakrtepa 1ienu Ha peodpa3zoBaHue CIEKTpa CUTHAJIA.

16 OHepreTuyecknue XapakTepPUCTUKU HECHHYCOUIANBHEIX  CHTHAIIOB. MomHocTh  1pu
HECHUHYCOMIAJIbHBIX NIEPUOINYECKUX BO3/ICHCTBUSIX.

17 Pe3oHaHCHBIE ABJIEHUS B LIEMAX HECUHYCOMJAIBHOIO TOKA. BiIusHME MHIYKTUBHOCTEH H
eMKOCTeH Ha (OpMy KpPUBBIX TOKA U HANPSXKEHUSI.

18 Bricmie rapMoHMKH B Tpex(das3HbIX Iemsx. BiusHue rapMOHUK KpaTHBIX TpeM Ha
peXUMBI pabOTHI B TpeX(Pa3HbIX HEMsIX.

19 |Onpenenenue maruuTHOM nenu. Knaccudukaims MarHuTHBIX IeTEH.

20  |3aKoHBI MarHUTHBIX IeNel. AHAJTOTUU MEXAY MAarHUTHBIMH M DJIEKTPUUECKUMHU TETISIMHU.

1 Pacuér HeoqHOpOIHOM Hepa3BeTBIEHHON MarHUTHOM nenu ¢ nocrossHHoi MJIC. Tlpsamas
U oOpaTHas 3aJauu.

22 |3axonbl Oma u Kupxroda /17151 MArHUTHBIX LIETIEH.

23 MarnutHas nens ¢ nepeMeHHol M/IC. Cxema 3aMelieHns, 2IEMEHThI CXEMBI 3aMELIEHUS,
Ha3HayCHHeE.

24 VYpaBHEeHHE 3JIEKTPUYECKOTO COCTOSIHMS, CXEMa 3aMelIeHHs M BEKTOpHas Jauarpamma
KaTYIIKH HWHIYKTUBHOCTH C MATHUTONIPOBOJOM B LIENN CUHYCOMIAJIbHOTO HAIPSKEHUS.

25 @Deppope30HaHC TpU  MOCIEAOBATEIBHOM COECIMHEHUM HEIWHEHHOM KaTylIKH |
KoHieHcaTtopa. KoadduimeHT crabunuzanum no HanpsHkKeHUIo.

26 |IIpupona moreps B MarHuTHOM nenu nepemenHon MJIC.

27 [lonsTHA O mNEpexXOoAHBIX IIpoleccax. J3aKOHbl KOMMYTAlUH. OHEPreTUYecKoe
000CHOBaHNE 3aKOHOB.

78 [TepexoaubIil 1 MPUHYKIEHHBIN peKUMBI. [[0SICHUTH rpaduuecKd U aHATUTHYECKU CBSI3b

MCKIYy HUMMU.




Ne i/

Bonpocsl Kk Yk3aMeHy

[lepexonubiii 1 cBOOOAHBIN pexumbl. [losicHUTH Tpaduyeckn M aHAIUTUYECKH CBS3b

29 MEXy HUIMH. AHAJTMTUYECKOE OMUCAHNE CBOOOTHBIX PEKUMOB.

30 HezaBucuMble M 3aBUCHUMBIE HadaylbHble ycioBus. Ilopanok pacuera IepexomHbIX
IIPOLIECCOB KJIACCHYECKUM METOJIOM.

31 CocraBnenue XapaKTEPUCTHIECKOrO  YPaBHEHHS. CBsi3pb MEXIy YHCIOM pPEAKTHUBHBIX
9JIEMEHTOB M KOJIMYECTBOM KOPHEH.

32 IlepexoaHbIl IpolecC B JIMHEMHBIX OJJIEKTPUYECKHUX LENAX IEPBOro  IMOPSAKa:
HOJIKJIIOUEHHUE R-L-11enu K NICTOYHUKY NOCTOSIHHOT'O HAIIPSKCHHUS.

33 IlepexoHbIi MPOLIECC B JTUHEHHBIX AJIEKTPUYECKUX LIEISX IEPBOrO MOPSAAKA: KOPOTKOE
3aMbIKanue R-L-1ienu.
IlepexonHblii npoLecC B JMHEMHBIX DJIEKTPUYECKMX LEMAX IEpPBOro  IOpsaKa:

34 |orkmroyeHwe R-L-nemum  OT  MCTOYHMKA IIOCTOSHHOrO  HampsbkeHus. I[IpuuumHbl
BO3HUKHOBEHUS ONACHBIX NEPEHAPSKCHUN.

35 IlepexoaHbpI IpoulecC B JIMHEMHBIX JJIEKTPUYECKHX LENAX NEPBOro  IMOPSAKa:
NOJKJIIOUEHUE R-L-11enH K NICTOYHHUKY NEPEMEHHOT0 HANPSDKEHUS.

36 IlepexoaHbpI IpoulecC B JIMHEMHBIX OJJIEKTPUYECKHX LENSAX NEPBOro  IOPSAKa:
NoJKJIOUeHUE R-C-11enu K UCTOYHUKY TOCTOSIHHOT'O HANIPSIKCHMSL.

37 ITepexonHBIM IIPOLECC B JIMHEWHBIX 3JIEKTPUYECKHUX LIEMAX MEPBOrO MOPAAKA: KOPOTKOE
3aMblkaHue R-C-11enu.

38 IlepexonHblii nponecC B JMHEMHBIX JJEKTPUYECKMX LEMAX IEPBOro IOpsKa:
noikjitoueHue R-C-11enu K ICTOYHUKY IEPEMEHHOT0 HalpsKEHUs!.
IlepexonHblii npouecC B JIMHEHHBIX JIEKTPUYECKUX LEMSIX BTOPOro IOpsKa:

39 |amepmonuueckuii pazpsag koHaeHcaTtopa B R-L-C-uenu. JIuTenbHOCTh NEPEXOAHOTO
rpolecca.
IlepexonHblii TpoLecC B JIMHEHHBIX AJIEKTPUYECKUX LEMSIX BTOPOro IOpsAKa:

40 |kputhueckuii pazpsn  KoHaeHcaTopa B R-L-C-uenu. JIIUTENBHOCTH TMEPEXOJIHOTO
rpolecca.
IlepexoaHbII MpOLECC B JIMHEHHBIX JJIEKTPUYECKUX LEMAX BTOPOro IMOPSAIKA:

41 |konebarenbHbI paspsn KoHaeHcaropa B R-L-C-nenu. JAUTEIBHOCTH MEPEXOIHOTO
pouecca.

42 [TpeoOpaszoBanue Pypne u Jlanmaca. Orpanndenus BUIOB MpeoOpa3oBaHuil. CyIIHOCTh
ONEPATOPHOr0 METOJIA PaCUeTa.

43  |OmneparopHas cxema 3amenieHus. 3akoHbl Oma u Kupxroda B oneparopHoii popme.

44  |O6patHoe npeobpazoBanue Jlannaca. HaxoxaeHne OpuruHagoB HCKOMbIX (YHKIUH.

45 |Hexoppektabie kommyTtanuu. O0001IEHHBIE 3aKOHBI KOMMYTAITUH.

46 |IlepexonHble U UMIYJIbCHBIE XapakTepuCTUKHU. MHTErpan Jroamens.

47 Merton nepemeHHbIX cOcTOsIHUSL. COCTaBIEHUE CUCTEM YPaBHEHHUM METOJOM MEPEMEHHBIX
COCTOSTHUSI.

48 IlepexonHbie MpOLEeCChl B HEJIMHEWHBIX AIEKTPUYECKUX LEMSAX. YCIOBUS YCTOWYMBOCTH
JIEKTPUYECKUX LIETIEH.

49 Omnpenenenue YETBIPEXITOJIFOCHUKA. Bunel, ypaBHEHUs U napaMmeTpsl
YETHIPEXITOJIFOCHUKOB.

50 OKBUBaJEHTHbIE CXEMBbI YETHIPEXITOJIFOCHUKOB. Omnpenenenne apaMeTpoOB
YETHIPEXTOJIOCHUKOB AKCIIEPUMEHTAIbHBIM U PACUETHBIM ITYTEM.

51 OCHOBHBIE THUIIBI COEIWHEHHW YETBIPEXIOJIIOCHUKOB. OrlpeneneHre napaMeTpoB
COCTaBHBIX YETHIPEXITOJIFOCHUKOB.

52 | Bxognbie u nepegaTouHbie PYHKIIUN YETHIPEXTIOIIOCHUKOB.

53 XapakTEepUCTUYECKUE MApaMeTpbl YETBIPEXIIONIOCHUKOB: IIOCTOSHHAs Iepelayu U

XAPAKTCPUCTHUICCKOC COMMPOTUBJICHUC YCTHLIPCXIIOJIIOCHUKA.




Ne /i Bonpocsl Kk Yk3aMeHy

54 [Tonsitue oanekTpuueckoro ¢uiabTpa. OOmme TpeOoBanus K QuiabTpaMm. Tumsl
AIIEKTPUUYECKUX (DHIIBTPOB.

55 Onpenenenue Uueneﬁ C pachpeieleHHbIMM mapaMeTpamu. [lepBuuHbBlE NapameTpsl
JUIMHHBIX JIMHUH.

56 | YpaBHEHUs JUIMHHON JMHUM JUUIsl MTHOBEHHBIX 3HAUEHUN TOKOB U HAIPSKEHUM.

57 Pemenue cucrembl ypaPHeHHﬁ JUIMHHBIX JIMHUH Ul YCTAHOBMBILEIOCS peXHMa IpU
CHHYCOUIAJIbHOM BO3/ICHCTBHH.

53 Bropuunsie napaMeTpsl JUIMHHON JnHUM. IlocTOsIHHAs pacnpocTpaHeHUs U BOJHOBOE
COIPOTHBIICHUE UIMHHON JINHUH.

59 |YpaBHeHue nepenauu OJHOPOAHON JMHHUHU C paclpeieIeHHbIMU TapaMeTPaMHU.

60 [Taparome u orpakeHHble BOJHBI B JuHMM. Ko3dduuument otpaxenus. Pazopas
CKOPOCTb.

61 [JLnunHble TMHNM 6€3 ucKaeHUH. JTMHHbIe TMHUM 6€3 OTepb.

62  [Pexumbl paboTsl IuHNM 6€3 noTephb. CTOSUKE BOJIHBI B IMHUH O€3 OTEPb.

63 [CmocoOsl N13MEHEHNUsT BOTTHOBOTO CONPOTUBIICHHUS JITMHHON JIMHHH.

7.3.2. Kputepru ¥ HOPMbI OILlEHKH
®opma
Cemectp POBCACHIN Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
4 BBICTABIISIETCS 00yYaromeMycs,

«OTIINYHOY €CIIK UTOTOBBIN PEUTHHT
cocrasirsteT 85 - 100 6amtoB

BBICTaBIIETCS O0yJaromemycs,
«XOpOILIO» €CJIM UTOTOBBIN PEUTHHT

Dk3amMmeH (110
( cocrasirsteT 70 - 84 GaioB

HAKOIMUTCIIbHOMY

o BBICTaBIISIETCS 00yUJAIOIIEMYCS
pEeUTHHTY) YAAIOTIEMyCA,

«YAOBIIETBOPUTEIHHO» €CJIM UTOTOBBIA PEUTHUHT
cocTaBisieT 55 - 69 6auioB

BBICTABIISIETCSl 00yUaIOIEMYCs,
«HEYJOBJIETBOPUTEIBHO» | €CJIM UTOTOBBI PEUTHHT
cocranuseT 0 - 54 6annoB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HanmenoBanue
NPAKTHKYM, JP.) 3EC
1. ATtabexos I'. 1. OCHOBBI TEOpHUH LIenEH y4eOHUK 2020 SBbC «JIaHbY»
2. | ArabekoB . U. TeopeTnyeckre OCHOBBI JIEKTPOTEXHUKHU yaeOHoe ocooue 2019 OBC «Jlanby
3. | byreipun I1. A., Tonuees OCHOBBI 2JIEKTPOTEXHUKU y4eOHUK 2019 9bC
0O.B., lllakup3sxos ®. H. "KoHcynbTaHT
cTyneHra"
4. | beiukos 10.A., Bseznenue B TeopeTHUYECKYIO yuebHoe rnocobue 2018 9bC «Jlanp»
3onotHuukuiit B.M., 3JIEKTPOTEXHUKY
Conosbesa E.b., UepHbiieB
O.I1L
5. | I'aBpuuos JI. I1. Pacuer u MmoznenupoBaHue JIMHEMHBIX y4eOHUK 2018 9bC
3JIEKTPUYECKHUX Lenei ¢ npuMenenueM [1K "KoncynbTant
CTyJieHTa"
6. | Anomnonckuii C. M. TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU MIPaKTUKYM: 2017 OBbC «Jlanb»
yuebHoe rmocobue
7. | beneuknii A. ®. Teopust TMHENHBIX SJEKTPUUECKUX IIeTel y4eOHUK 2017 OBbC «Jlanb»
8.2. lonosiHMTE/ILHAS JIMTEPATYPaA
KoimnuecTBo B
Tun (yueOHuk, yueoHoe o
HAYYHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudamorexe /
n/m MeToAnYecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1. | I'anbnepun M. B. DNEeKTPOTEXHUKA U IEKTPOHHUKA y4eOHUK 2020 9bC

"ZNANIUM.CO




Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yueOHo- Hay=nou
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, TI'ox u3nanus oudamoTexe /
npaKTHKYM, 1p.) HaumenoBanue
IBC
MH
2. | byteipun I1. A., TomueeB O. | OCHOBBI 31EKTPOTEXHUKH y4eOHUK 2019 9bC
B., llTakup3zsunos @. H. "KoHcynbTaHT
cTyneHra"
3. | HUcaes IO. H., Kynuos A. IIpakTHKa UCIIOJIB30BAHUSA CUCTEMBI yuebHoe rnocobue 2017 3BC «IPRbooks»
M. MathCad B pacuerax 3JeKTpUIECKUX U
MarHUTHBIX Lenen
4. | Epemun M.IO., YepHukoB JIaGopaTopHBbIil MPAKTUKYM IO nabopaTopHbIit 2017 3bC «IPRbooks»
B.A., Aponnues /I.H., JJIEKTPOTEXHUKE U DJIEKTPOHUKE IIPaKTUKYM

Uepemucunona H.A.




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cUCTEM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum nocryma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 06a3a nmanHbiX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpasa. — 3. pyc., aHri.;

— Elibrary [Onexkrponnsiii pecypc| : HayuHas syeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [DnextponHsiii pecypc] : [0a3a mamnbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATNI.;

— Cambridge university press [DneKTpoHHBI pecypc] : >KypHadbl HU3JATENbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyma : cambridge.org. — 3arm. ¢
3KpaHa. — 3. aHrm.;

— NEICON [DnexTpoHHBIH pecypc] : anekTpoHHas HHGOpMAaIHs : apXuB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexBU3HTHI Aorosopa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1. | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JefcTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIeficTBUSL — 6ECCPOUHO

2. | Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCpOUHO
AcademicEdition
3. | MathCAD Akt n/m ot 21.07.2009r. (T'oc. KonTpakt
Ne 487 ot 28.05.2009r.), cpok neicTBus -
06ecCpovHO
4 | Mirapolis Human Capital Management JULEH3UOHHBIN 10oroBop Ne 614 ot
20.06.2023, cpok nencTBUs — 10
31.12.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HaunMeHoBaHHMe 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/ | NPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHU VIS CAMOCTOSTEILHOMN

padoThl o0y4yaomuxcs (HoMep ayAUTOPHUHN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

Aynuropus BeOKOHGEpEHLINH. DKpaH TeJIEBU3HOHHBIN, IIUPMa,
1 VYuebHas ayIuTOpHs Ui IPOBEICHUS IIPOKEKTOp Ha LITATUBE, KaMepa, CTOJI
3aHATHN JEKIUOHHOTO THIIA. IIPENOAaBaTeIbCKUM, CTYJI

YuebHas ayIuTOpHs Ui IPOBEICHUS IIPENOAABATEIILCKUI, TPAHCIIAPAHT-




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

3aHATUN CEMUHAPCKOIO THUIIA.

VYyeOHast ayuTopus A KypCcOBOTO
MIPOSKTUPOBAHMUS (BBITIOJTHEHUS KyPCOBBIX
pabor). YueOHast ayquTopus ISl TPOBEICHHS
TPYNIOBBIX U WHAUBHUIYAIbHBIX
KOHCYJIbTalnil YuebHas aynuropus 1is
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
MPOMEXYTOUHOM arrectaruu. (2-705)

HepeTsHKKA, CHCTEMHBIN OJI0K

Aymutopus BeO-KOH(pEpEHITHIA.
VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATUH JEKIIMOHHOTO THIIA.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA.
VYuebHas ayauTopus 1)1 KypCOBOTO
MIPOEKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX
pabor).

VY4aeOHas ayTuTOpHs ISl IPOBEICHHS
IPYIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALIUH.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATHH TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOM arrectaruu (2-405)

Crou npenogaBaTeNbCKUN, 3KpaH
TEJICBU3MOHHBIN, pOyTep, CTOMKA IS
TEJIeBU30pa, BeO.KaMepa, TpaHCIapaHT-
HepeTsHKKa, MUPMa, HAYIIHUKHY,
KOMIIBIOTEP C BBIXO0M B HHTepHeT.

[Tomemienue aisi cCaMOCTOSITENIBHOW PaOOTHI
obyuatomuxcs (I'-401)

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI

[Tomemienue asi cCaMOCTOSITENIBHOW PaOOTHI
obyuatomuxcs (C-916)

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI
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