MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumeHnoBaHue o6pa3oBaTejbHOI NporpaMMsel. JHeproodecnevyenne Npeanpus T
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
YJIEKTPOTEXHUKA U DJEKTPOHUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
NMPOrpaMMbl:
Ne quCHMIIMHBI 110 Y4eOHOM
Aucn y y B1.0.14
TJIAHY:

3 cemecTp - 4,
4 cemectp - 4,
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca
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IIpakTHyeckue 3aHATHSA 3 cemecTp - 16 4yacoB;

3 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 4 cemecTp - 16 yacos;
Bcero - 32 yaca

KoncyabTanum 4 cemecTp - 2 yaca;

3 cemectp - 79,7 uaca;
CamocTrosiTesibHasi padoTa 4 cemecTp - 93,5 yaca;
Bcero - 173,2 yaca
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BKJIIOYAS:

JlomaniHee 3agaHue
Pacuyerno-rpaguyeckas pabdora
TecTupoBaHue

Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

3auer ¢ o1leHKOH 3 cemectp - 0,3 yaca;
JK3amMeH 4 cemectp - 0,5 yaca;
Bcero - (0,8 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Ieab ocBoeHUS] AMCHHUILIMHBI. V3ydeHne METONOB aHANM3a 3NEKTPUYECKUX LENel, IPUHIUIIOB
JICUCTBHS, DKCIUTyaTAal[AOHHBIX CBOMCTB W XapaKTEPUCTUK DIICKTPHUUSCKHX MAIIMH M AJIEKTPOHHBIX
YCTPOIMCTB.

3amaun QUCHUILTHHBI

- OCBOCGHHE METOJIOB aHAIIN3a IEKTPUIECKUX IIeTIei;

- IpUOOpPETeHUE 3HAHHUI O TIPUHIIUIIE ACHCTBHUS, 00IACTIX IPUMEHEHNUS, OCHOBHBIX
9KCIUTYyaTallMOHHBIX CBOMCTBAX M XapaKTEPUCTHKAX IEKTPUIECKUX MAIINH, TPAHCHOPMATOPOB U
AIICKTPOHHBIX IPUOOPOB U YCTPOICTB;

- (hopMHpOBaHKE 3HAHUH, TTO3BOJISIOMINX OINPEEIISATh HapaMeTPhl U XapaKTePHUCTUKI
ANIEKTPUYECKUX MAIIWH U 3JICKTPOHHBIX YCTPOMCTBA B MPOIECCE UX IKCILTYyaTalluH, IPOBOAUTD
U3MEPEHNUS SJICKTPHUECKUX BEIUYHH, OIIEHUBATH IIOTPELIHOCTH U3MEPEHHIA;

- OCBOCHHUE OCHOB JJICKTPOOE30MaCHOCTH;

- IpuoOpeTeHNe 3HAHUH, TO3BOJISIONIMX CAMOCTOSTEIBHO N3y4aTh HAy9HO-TEXHHYECKYIO
UHPOPMALIKIO 00 STEKTPOMEXAHUYECKHUX M AJIEKTPOHHBIX YCTPOHCTBAX.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI[ U HAMMCECHOBaHUE KOI{ U HAUMEHOBaHUE 3anﬂaﬂnp03aﬂmﬂe pe3yJabTaThl oﬁyqemm
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIINHN

OIIK-3 CnocobeH U1-50mk-3 JleMoHCTpUpYyeT 3HATh:
MIPUMEHSTh MOHUMaHue (HU3UICCKUX - YCTPOMCTBO, IPUHLIUII AECHCTBUS,
COOTBETCTBYIOIINN (DU3UKO- | SBJICHUH U YMEET IPUMCHSITh OCHOBHBIC IKCIUTYaTallHOHHBIC CBOUCTBA 1
MaTeMaTU4YeCKui arnmnapar, (bu3HYeCcKue 3aKOHBI xapakrepuctuku HB;
METOJIbI aHaIn3a U MEXaHUKH, MOJIEKYJIAPHOM - YCTPOWCTBO, IPUHLMII AECHCTBHH,
MOJCINPOBAHUA, (1)I/ISI/IKI/I, TEPMOJIMHAMUKH, OCHOBHBIC OKCILTYaTallUOHHBIC CBOMCTBa U
TEOPETHYECKOTO 1 AJIEKTpUYECTBA U MarHeTn3mMa | XaPaKTCPUCTHKH CM;
JKCIIEPUMEHTAIBLHOTO JUIS pELIECHUs] TUIIOBBIX 3a]1a4 - YCTPOICTBO, IPHHIIUIT ICHCTBUS, 3
YICCIIEZIOBAHMS TIPH OCHOBHBI€ KCILTyaTallMOHHBIE CBOWCTBA U
peleHnn xapaktepuctuku TAJL;
npodeCCHOHATBHBIX 3a1a4 - YCTPOMCTBO, NPUHIIUII JEHCTBUA,

OCHOBHBI€ JKCIUTyaTallMOHHBIE CBOWCTBA U
xapakrepuctuku MIIT;

- YCTPOMCTBO, PUHIIUIT AEHCTBUS,
OCHOBHBIE DKCIUTyaTalluOHHBIE CBOWCTBA U
xapakrepuctuku YK.

OIIK-6 Cniocoben NJI-1lonk-e Beioupaer cpencrra | 3HATH.

IIPOBOJUTH U3MEPEHHUS W3MEPEHHUs], IPOBOJIUT - DKCIIEPUMEHTAIILHBIE U aHAIUTHIECKUE
BIIEKTPUYECKHUX U W3MEPEHHUS JIEKTPUUECKUX U meto/pl ananmm3sa OL;

HEDJIEKTPUYECKHUX BEJIMYMH | HEJIEKTPUUECKUX BEIUYMH, - DKCIIEPUMEHTAIILHBIE U aHATIMTHYECKUE
Ha 00BEKTax 00pabaTEIBAET PE3YIBTATHI metofpl ananmu3a LITIT.
TEIJIO3HEPTeTUKU U M3MEPEHUI U OLIEHUBAET UX

TEIJIOTEXHUKH IIOTPEIIHOCTh YMCTh.

- IPUMEHATh METObI 111 aHam3a OlL;
- IPOBOJIUTH U3MEPEHUS U ONIPEIETATH
MapaMeTpbl B JEKTPUUECKUX LIEMAX;

- IPUMEHATH MeToAbl 1 anaym3a LIIT.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JMcuuIuiiHa OTHOCHTCS K OCHOBHOM IpO()eCCHOHAIBHOW 00pa3oBaTeNbHON IporpaMme
OHeproobecnieuenne mpennpusatuii  (manee — OIIOII), wnampaBmnenus mnoarotoBku 13.03.01
TemnosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 00pa30BaHUE - OaKalaBpHaT.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH TUCLUILINHBI, HEOOXOANMBI IIPH BHITTOJHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DNeKTpuYecKHe IenH 42 3 8 6 6 - - - - - 22 - Ilodzomogka K nabopamopuoii pabome: J1ns
IIOCTOAHHOI'O TOKa BBIIIOJIHCHUA 3aﬂaHHﬁ 10 Ha60paTOprIM
1.1 DJIEKTPUUCCKHUEC LICTTH 42 8 6 6 - - - - - 22 - paboTaM HEOOXOMMO MPEIBAPUTEIILHO

IOCTOSAHHOT'O TOKa

W3YYHUTh TEMY, PEIINTh TI0 BapHaHTaM 3aJIauH,
paccumTaTh NEKTPUUECKUE MapaMeTphl , a
TaK)K€ U3Y4YHUTh BOMPOCHI TPOBEICHUS
AKCIICPUMCHTANBHBIX HCCICOBAHUI B
ANEKTPHUYECKUX IIETISIX MOCTOSTHHOTO TOKA.
Iloo2omoeka K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
"DyeKTpUYecKHe UENU NOCTOSIHHOTO ToKa" AJist
MOJITOTOBKH K KOHTPOJIBHOH paboTe
Ilo020mo6Ka K npaKmuuecKum 3aHAmMuiIm:
N3yueHnue marepuana o pasaeny
"DreKTpUYecKue ey MOCTOSIHHOTO ToKa",
MOJTOTOBKA K BHITIOJHEHUIO 3aJaHUI Ha
MIPAKTUIECKUX 3aHATUAX

CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"DeKTpUYeCcKHe ey NOCTOSIHHOTO ToKa"
Ilodzomoeka pacuemuvix 3ad0anuii: 3aJaHUs
OPHUEHTUPOBAHBI HA PELEHUS 3aj1a4 Mo pa3feny
"DIeKTpUYeCKHe 1EMU MOCTOSTHHOTO ToKa".
CryneHTsl He0OXOANMO ITOBTOPHUTH
TEOPETUIECCKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacyeTsl o BapHaHTY 3a/IaHUs U C/IeNIaTh
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BBIBO/JIbI.
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], 10-20
[2], 10-60
[4], 7-26
[7], 3-11

2 OpnHodazHbIe Ienn 54 12 30
MEPEMEHHOT0 TOKa
2.1 OpHOodazHbIe e 54 12 30

CHUHYCONJAJIBHOT'O TOKa

Iloozomoeka K nabopamopnoii pabome: J1is
BBITIOJTHEHHS 3aJaHUH TI0 JIAOOPaTOPHBIM
paboTaM HEOOXOIMMO TIPEIBAPHUTEIEHO
W3YYHUTh TEMY, PEIINTh TI0 BapHaHTaM 3aJ1auH,
Ha4YepPTUTH CXEMBI JUISl TPOBEICHUS
JKCIIEPUMEHTOB, a TAK)KE U3YUUTh BOIIPOCHI
MIPOBEJICHUS DKCIIEPUMEHTAIbHBIX
UCCJIEOBAaHUI B OJTHO(A3HBIX LEMIX
CHHYCOUJAILHOTO TOKA.

Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzydenne maTepuaioB Mo pa3uery
"OnHO(a3HbIe N CHHYCONIAIEHOTO TOKA"
IUTS TIOATOTOBKU K KOHTPOJIBHOM padoTe
Ilo0zomoeKka K npakmuueckum 3anamusam:
N3yueHnne marepuana no pasueny
"OnHoda3Hble ey CHHYCOMIATLHOTO TOKa",
IMOJrOTOBKA K BBIMOJIHEHUIO 3aJaHi Ha
MIPAKTUYECKUX 3aHATUAX

Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"OnHO(a3HbIe MU CHHYCOUIATEHOTO TOKA"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpUEHTHPOBAHBI HA PEIICHHUS 33134 10 pa3aeiy
"OnHo(a3Hble ey CHHYCOUIAIBHOTO TOKa'.
CryneHThl HeOOXOAMMO ITOBTOPHUTH
TEOPETUIECKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4. IPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBL.

H3yuenue mamepuanog 1umepamypHulx
UCMOYHUKOG.




[2], 61-135
[4], 27-46
[7], 11-14

Tpex¢asnble nenu

30

I

16

Camocmoamenbroe uzyueHue

3.1

Tpex¢asznsle nenu

30

16

meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"Tpexdasznble nenu”

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIMMO TIPEABAPUTEIHHO H3YIHTh TEMY,
pEelInTh MO BapuaHTaM 3a/1ayu, HAYEPTUTh
CXEMBI JJIs1 IPOBEJICHUS KCIIEPUMEHTOB, a
TaK)K€ U3Y4YHUTh BOMPOCHI TPOBEICHHS
9KCIIEPUMEHTAIbHBIX UCCIEIOBAHUN B
Tpex(dazHbIX HersX.

Iloozomoska pacuemmnbvix 3adanuii: 3ananus
OpUEHTHPOBAHBI Ha PEIICHHUS 33134 10 pa3iey
"Tpexdaznbie nenu". CTyAeHTH HEOOXOIIMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0paTs mpUMepHI PEIICHUS aHATIOTUIHBIX
3a7a4, MPOBECTH PACUYETHI 110 BAPUAHTY 3aJaHHS
M CJIeJIaTh BBIBOIBI.

Iloozomoska K KOHmpoibHOU pabome:
W3yyenue MaTepuaioB 10 pa3aeiny
"Tpexdasnblie rienmu" asst TOArOTOBKHU K
KOHTPOJIBbHOI! paboTte

IloozomosKka K npakmuyueckum 3auamusim:
Wzyuenne matepuana mo pasgeny "TpexdasHbie
nenn", TOArOTOBKA K BBITTOJHEHHIO 3aJaHUN Ha
MPAKTUIECKUX 3aHATUIX

H3yuenue mamepuanoe 1umepamypHslx
UCHLOUHUKOB:

[2], 136-156
[4], 47-52
[7], 14-17

ITepuoanueckue
HECHHYCOUIAJIbHbIE
TOKH B 3JIEKTPUYECKHUX
HEensIx

Iloozomoeka K mexkyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"ITepuoauieckrie HECHHYCOUATBLHBIE TOKU B
DIEKTPUIECKUX LEeMsx"




4.1 Ilepronuueckue 6 2 - - - 4 CamocmoamensHoe usyuenue
HECHHYCOUIAJIbHBIE meopemuueck02o mamepuana: VIsyaenue
TOKH B JIEKTPUYECKHX JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
Lensx "Tlepronudeckne HECHHYCOUAATBHBIC TOKH B
AIEKTPUYECKIX Iersix"
5 Ilepexonnsie mporeccer | 11.7 4 - - - 7.7 Iloozomoeka K meKyuiemy KOHmMPOJIo:
B JIMHEMHBIX [loBTOpEHNE MaTepuaia no pasaeny
3JIEKTPUUYECKUX LENAX "TlepexoaHbIE POIIECCHI B JIMHEHHBIX
5.1 | Ilepexomuslie mporeccer | 11.7 4 - - - 7.7 IEKTPUUECKUX LEeTsax"
B JINHEHHBIX Camocmoamenvhoe usyuenue
IMEKTPUUECKHX LETIIX meopemuuecko20 mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"ITepexoaHble MPOIIECCHl B TUHEHHBIX
IIEKTPUIECKUX Lemsix"
3a4er ¢ OLEHKOI 0.3 - - - 0.3 -
Bcero 3a cemecTp 144.0 32 16 16 0.3 79.7
HToro 3a cemecTp 144.0 32 16 16 0.3 79.7
6 MarHnuTHbIE [IETTH 8 4 - - - 4 Ilo0z0mogKa K meKyuiemy KOHmMpoio:
6.1 MarHuTHbIE LIeTH 8 4 - - - 4 IToBTOpeHne MaTepuana 1o pasaety
"MarHuTHbIC TIEIA U TpaHC(HOPMATOPHI"
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MarHuTHbIE IIeIH ¥ TpaHC(hopMaToOphI"
7 OnexTpuuecKue 18 4 4 - - 10 CamocmoamensHoe usyuenue
MaIlIMHbI HOCTOSIHHOTO meopemuyuecko20 mamepuana: Mzyuenue
TOKa JIOTIONTHUTEIHHOTO MaTepraa o pasaery
7.1 OnexTpuuecKkue 18 4 4 - - 10 "DeKTpuiecKre MalIHHbI TOCTOSIHHOTO TOKa"
MAIIIUHBI TTOCTOSTHHOTO Iloozomoeka Kk 1adopamopnoii pavome: J1ns
TOKa BBITIOJTHEHHS 33/1aHUH 110 JT1a0opaTopHOH padore

HEOOXOAUMO TPEBAPUTEILHO U3YIUTh TEMY,
HAYEPTUTh CXEMBI [T IPOBEACHUS
9KCICPUMEHTOB, a TAK)KE H3YYHUTh BOIIPOCHI
MIPOBEICHUS IKCIIEPUMEHTATBHBIX
HCCIICIOBAaHHUN JJISI CHATHUS SKCIUTYaTalldOHHBIX
XapaKTePUCTUK DIICKTPUICCKON MAIITHHBI
IIOCTOSIHHOT'O TOKA.

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OpPHEHTHUPOBAHBI HA OTBETHI HA KOHTPOJIbHBIC
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BOIMPOCHI 0 pazfieny "DIeKTpUIecKre MalTuHbI
noctostHHOTO ToKa". CTyIeHTaM HE0OX0TUMO
MIOBTOPUTH TEOPETUYECKUIN MaTepuall, OTBETUTh
Ha BapUAHTHI 3a7[aHUS U CIACTATh BEIBOIBI.
H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOS:

[3], 30-66
[4], 55-63
[5], 3-7
[9], 3-5

Tpexcda3zusie
ACHHXPOHHBIE
JIBUT'aTeJIN

22

12

8.1

Tpexcda3zusle
ACHHXPOHHBIE
JIBUT'aTeIIN

22

12

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"Tpexda3Hble acCHHXPOHHbBIE JBUraTENN"
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOIUMO TIPEABAPUTEIHHO H3YIHUTh TEMY,
HAYEPTUTH CXEMBI [T TIPOBEACHUS
SKCICPUMEHTOB, a TAK)KE H3YIHUTH BOIIPOCHI
MIPOBEACHUS IKCIIEPUMEHTATHHBIX
HCCIICAOBAHUN JJIsl CHATHUS SKCIDTyaTallHOHHBIX
XapaKTEePUCTUK TPEeX(Pa3HOr0 aCHHXPOHHOTO
JBUTATEIIS.

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHBLI HA OTBETHI HA KOHTPOJILHBIC
BOTIPOCHI 110 pa3zeny "Tpexdasnsie
acHHXpOHHBIE ABuratenu". CTyaeHTam
HE00XO0IUMO TTOBTOPUTH TEOPETUICCKHUI
MaTepHall, OTBETUTh Ha BapUAHTHI 3aIaHUS U
caenaTb BEIBOIBI.

H3yuenue mamepuanog numepamypHsix
UCIOYHUKOB:

[3], 72-127
[4], 64-70
[5], 7-11
[9], 10-11

Tpexda3zusie
CHHXPOHHBIE MAIIHHBI

16

10

CamocmosamenbHoe uzyuenue
meopemu4ecKozo nwamepuaia. I/I3y11eHI/1e

9.1

Tpexda3zusie

16

10

JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaery
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CUHXPOHHBIC MAallIUHBI

"Tpexda3Hble CHHXPOHHBIE MAIIUHBI"
Iloozomogxa pacuenmnvix 3a0anuii: 3aiaHus
OpPHEHTHPOBAHBI HA OTBETHI HAa KOHTPOJILHBIE
BOTIPOCHI 110 pazzeny "Tpexdaszneie
CHHXpOHHBIC MamUHBL". CTyIeHTaM
HE00XOIMMO MOBTOPUTH TEOPETUYCCKUIT
MaTrepHall, OTBETUTH HA BapUAHTHI 3aJaHUs U
clienarth BEIBOJBIL.

H3yuenue mamepuanos numepamypHsix
UCIOYHUKOB:

[3], 147-184
[4], 71-81
[5], 12-15

10 OCHOBBI TEOpUHU 4 IlodzomogKa K neKyuiemy KOHmMpOoio:
MOJYIIPOBOJHUKOB IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
10.1 OCHOBBI TEOpUHU 4 TEOPHUH MOIYIPOBOJIHUKOB"
MOJYIIPOBOJHUKOB Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"(OCHOBHI TEOPUH MTOIYITPOBOTHIKOB"
11 Hcrounuku 14 IToozomoeka k nadopamopnoii pabome: J1ns
BTOPHUYHOTO BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
ANEKTPOIUTAHUS HEOOXO0/IMMO TIPEBAPUTENHLHO U3Y4UTh TEMY,
111 Hcrounuku 14 HA4epPTUTh CXEMBI JUIs IPOBEICHUS
BTOPUYHOI'O 9KCIIEPUMEHTOB, & TAKIKE U3yYHUTh BOIPOCHI
AMEKTPOIUTAHUS MPOBEJICHUSI YKCIIEPUMEHTAIILHBIX

HCCIICIOBAHUN JJIS1 CHATHUS BHEITHUX
XapaKTePUCTUK BBINPSIMHUTEICH.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"HMIcTOYHMKN BTOPUYHOTO 3JIEKTponuTaHus"
Iloozomogka pacuemusix 3adanuii: 3a1anus
OpPUEHTUPOBAHBI HAa PACUET IEKTPUUECKHUX
IapaMeTPOB U OTBETHI HA KOHTPOJIBHHEIE
BOTIPOCHI 110 pa3zeny "VICTOYHUKH BTOPHIHOTO
anextponuTanus". CTyaeHTaM He00X0AUMO
MTOBTOPUTH TEOPETHIECCKUNA MaTepHa, MPOBECTH
pacueTsl, OTBETUTHh HAa BAPHUAHTHI 3aJIaHUS U
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Cl¢cIaTb BbIBOJKI.
H3yuenue mamepuanos 1umepamypHsix

UCHOYHUKOG:
[4], 82-95
[6], 3-5
[8], 198-245
12 ONeKTpOHHBIE 22 6 4 - - - - - - 12 - Iloozomoeka k nabopamopnoit pabome: Jns
YCHITUTEIH BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
121 DNeKTpOHHBIE 22 6 4 - - - - - - 12 - HEOOXOANMO NPEABAPUTENBHO U3YIUTh TEMY,
YCHITUTEIH HAYCPTHUTH CXEMBI I IPOBEICHUS

JKCIIEPUMEHTOB, a TAK)KE U3YUUTh BOIIPOCHI
MIPOBEICHUS DKCTIEPUMEHTANIbHBIX
WCCIIeIOBAaHUM JIJISl CHATUS XapaKTEPUCTHK
YCHJINTENBHOTO KacKaa.

Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"DNeKTpOHHbIE yCHIIUTENH"

Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpUEHTHPOBAHBI HAa PacyeT MapaMeTpoB,
MTOCTPOCHHE XapaKTEPUCTUK M OTBETHI HA
KOHTPOJIbHBIE BOMIPOCHI TI0 Pa3iaeny
"Onextponnsle ycunutenu". CTyneHTam
HE00X0IUMO TTOBTOPUTH TEOPETUIECKUI
MaTepual, MPOBECTH PACUEThI, TOCTPOUTH
3aBUCHMOCTH, OTBETUTh Ha BAPUAHTHI 3aJaHUsI U
CJIeNaTh BBIBOJIBL.

H3yuenue mamepuanog numepamypHsix

UCHOYHUKOG:
[4], 96-116
[6], 5-6
[8], 119-175
13 HmnynbcHble 1 4 2 - - - - - - - 2 - Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
1 (poBbIe yCTPOHCTBA [ToBTOpEHNEe MaTepuaa o pasziery
131 HmnynbcHble 1 4 2 - - - - - - - 2 - "NmnynbcHbIe ¥ M pOBEIE ycTpoiicTBa'
udpoBsie ycTpoiicTBa Camocmoamenvroe usyuenue

meopemuyeckozo mamepuana: V1zyaenue
JOIOJTHUTENEHOTO MaTepHaa 1o pasJieny
"NmnynbcHbIe ¥ M pOBEIE yeTpoiicTBa'
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OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 - - 2 - - 0.5 60 335
Hroro 3a cemecTp 144.0 32 16 - 2 - 0.5 93.5

HUTOro 288.0 - 64 32 16 2 - 0.8 173.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnekmpuueckue yenu nocmoaHH020 Moka

1.1. DnexTpruyeckue 1uenu NoCTOSIHHOTO TOKa

DNEKTPOTEXHUYECKUE yCTPOWCTBA TMOCTOSSHHOTO TOKa MW O0NacTd WX MPUMEHEHHUS.
DJlekTpuyeckas Lenb U ee djaeMeHThl. CxeMbl 3amenieHuss 1 BAX mMacCMBHBIX M aKTHUBHBIX
AJIEMEHTOB JIEKTpUUecKoi 1enu. 3akonbl Kupxroda. Metoabl aHanm3a 3JIEKTPUUYECKUX LENel C
OJIHUM W HECKOJbKHMMHU HCTOYHMKaMU NHUTaHWsA. OCHOBHBIE CBOMCTBa M 00JIACTH MPUMEHEHHS
MOCTOBBIX IIeTIeH, JeNuTeNe HanpsHKeHuH U ToKoB. OOIIIe BOMPOCH 3NEKTPUIECKUX W3MEPEHUH,
MOTPEIIHOCTH U3MepeHui. HenmmHueitnbie 1enu nocToSsHHOTO TOKA.

2. Oonodhasuvie yenu nepemenio2o mokd

2.1. OgHodazHpIe ey CHHYCOUIaTbHOTO TOKA

WneanpHble 31€MeHTHI 3ieKTpuueckor nenu. Cxembl 3amenieHus. CrocoObl M300pakeHus U
[apaMeTpsl CHHYCOMJAIBHBIX TOKOB W HAIPSDKEHUN. OJIEKTPUYECKHE LENU C HIACAIbHBIMU
PE3UCTUBHBIMHU, MHJIYKTUBHBIMM M €MKOCTHBIMM 3jeMeHTaMH. CXeMbl 3aMelIeHMs] IaCCHUBHOIO
JBYXTIOJFOCHHKA. MOIIHOCTh MMaCCUBHOIO JBYXMOJIOCHUKA. VI3MepeHne 3JIeKTpUUYECKUX BEIMYUH.
[TocnenoBarenbHOE U NapauIEIbHOE COEIMHEHUS JIEMEHTOB. Pe3oHaHCHbIE pexxuMbl. BekTopHbie
U Tororpaguyeckue auarpaMmbl. TeXHUKO-3KOHOMUYECKOE 3HaYeHHE MOBBILIeHUs Ko3dduiuenTa
MOII[HOCTH.

3. TDe.Xd)afs’Hble yenu

3.1. Tpexdaznbie nenu

Tpexdasusie nenu. Tpexdaznplii renepaTop. CriocoObl N300paKEHUSI CUMMETPUYHON CUCTEMBI
OJC. CnocoObl BKJIIOYEHHS HCTOYHUKOB U TNPUEMHUKOB B Tpex(aszHyr Ienb. MOIIHOCTh
Tpexda3zHoro IpHeMHHUKa. VI3MepeHHe MOIIHOCTH Tpex(a3HOro NpuUeMHHKA. TexHuKa
0€30IaCHOCTH TTPH AKCIUTyaTaIlH TPEeX(Pa3HBIX LETEH. .

4. Hepuodultecmte Hecqucoudaﬂbele MOKU 6 21IeKmMpUu4eCKux yenix

4.1. [lepuoanueckre HECUHYCOUTATBHBIE TOKH B DJIEKTPUUECKHUX TETIIX

[TprunHBI BOSHUKHOBEHHUS U CIIOCOOBI MPEACTaBICHUS HECUHYCOUIAIBLHBIX TOKOB. [TapameTpsl
MEePUOINYECKUX HECHHYCOUIATBHBIX JIEKTPUUYECKUX BEIMYMH. AHAIU3 JTUHEHHBIX AJICKTPHUUYECKUX
1eneil HeCUHYCOMAAIBHOTO TOKA. DIEKTprUecKrue QUIbTPHI.

J. Hepexodﬁble NpOYECcol 8 TUHCHUHBIX DJIEKMPUYECKUX UCNIX

5.1. IlepexonHble MpoLECCH B IMHEHHBIX DJIEKTPUUECKUX LEMAX

[IpyunHBl BO3HMKHOBEHMSI TEPEXOAHBIX IPOLECCOB. 3aKOHbI KoMmmyTanuu. I[locTosiHHAs
BpeMeHHu. JluddepeHnuanbable ypaBHEHHs JJIEKTPUUECKOro cocTosHus 1eneil. IlepexonHsie
MIPOLIECCHI B LENSAX C PE3UCTUBHBIMU, HHAYKTUBHBIMU U €MKOCTHBIMHU 3JIEMEHTaMH..

6. Macnummuvie yenu

6.1. MargutHbIe enu

MarHuTHbIE LENH MOCTOSIHHOTO W TNEepPeMEHHOro motoka. OCOOEHHOCTH 3JEKTPOMArHUTHBIX
IIPOLIECCOB B MAarHUTHBIX LEIMSX IEPEMEHHOIO IOTOKA. Y CTPOWCTBO, INMPUHLUII JEHCTBHUS H
Ha3Haue€HUEe  TpPAaHCPOPMATOPOB.  YpaBHEHHE  IJNEKTPHUUECKOTO  COCTOSHUSA.  BHemHss
xapakrepuctuka. [lacnoprasie nqannsie. [lorepu sneprum u KI1/1..
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7. dnekmpuyeckue Mauiutvl NOCMOIHHO20 MOKA

7.1. DnexTpuyecKkrne MalluHbl IOCTOSSHHOTO TOKa

OO6siacTd NPUMEHEHMsSI MAIIMH IIOCTOSIHHOIO TOKA, MX IPEUMYLIECTBA U HEIOCTATKH.
VYCTpOIUCTBO M NPHUHLHUI ACWCTBHsS TI'€HEpaTopa W JABUraTels IOCTOSHHOrO Toka. Ilomyuenue
MIOCTOSIHHOTO HATPSDKEHHUs. Y CJIOBUSI CAMOBO30YKICHHS TeHEepaTopa MapauieIbHOr0 BO3OYKICHHUS.
XapakTEepUCTUKA XOJIOCTOIO XOJa M BHEIIHUE XAPAKTEPUCTHKH T'€HEPaTOpPOB C HE3aBUCUMBIM,
napajyieIbHbIM U CMELIAaHHBIM BO30YxaeHreM. CriocoObl Mmycka JBUTaTelieil MOCTOSHHOTO TOKA.
CpoiictBo camoperynupoBanus. CrocoObl peryjJupoBaHMs 4YacTOThl BpAIEHUS JIBUraTEleH.
Mexannueckue xapakrepuctuku. [lorepu s3nepruun u KII/[ Mmanmms nocTosHHOIO TOKA..

8. Tpexchasnvle acuuxpoHHble 0guzamenu

8.1. TpexdasHble aCHHXPOHHBIC JBUTATEIH

Bpaiaromieecss MarHuTHOE MOJI€ JIEKTPUUECKUX MalIMH HNEPEMEHHOTO0 TOKa. YCTpPOMCTBO U
npuHIUn  gaeiictBus  TpexdasHoro  acunxponnoro  gsurarens  (TA).  Ckonbxenwe.
OnektpoMarautHeie npouecchl B TAJl. Mexanudeckas u paboune xapakrepucTuku. CBOWMCTBO
camoperynupoBanus. PerynupoBanue dactotsl BpamieHuss TAJl. Ilyck TAJl. Topmoxenue TA/.
Onepreruyeckas quarpamma TAJ..

9. TD€Xd)Cl3Hbl€ CUHXPDOHHblE MAULUHbL

9.1. Tpexda3Hble CHHXPOHHBIE MAIITMHBI

VYCTpoiicTBO M PUHIMII ISHCTBUS CHHXPOHHOM MamuHbl. [lapamiensHas paboTa CHHXPOHHOTO
rerepatopa (CI') ¢ cerbto. PerynmpoBanue akTUBHOW M PEaKTHUBHOW MOIIHOCTU. YTJIOBBIE U V-
00pa3Hbie XapaKTepUCTUKU. Y cloBuUsl ycToiunBoi padbotsl CI' ¢ ceThto. ABToHOMHast paborta CI.
YrinoBas ¥ MexaHudeckas XapakTepucTtuku cuHxponHoro npuratens (C]). CaoiictBo
camoperynupoBanus. PerynupoBanue xodddunmenta momHoctu CJl. KommeHncanusi peakTUBHOM
MotHocty ¢ nomombio C/I. Cunxponnsiii komrencarop. [lyck CJI. DHepreTnueckue quarpaMmel..

10. OcHoebl meopuu noaynpoeoOHUKOE

10.1. OcHOBBI TEOPHH NOIYIIPOBOJIHHUKOB
®uznyeckue OCHOBBI PabOThl IMOJIYNPOBOJHUKOB. DJIEKTPOHHO-IBIPOYHBIN MEpeXxo] U €ro
cBOCTBa. THIIBI OJIYIPOBOHUKOBBIX YCTPOUCTB U UX BOJIBT-aMIIEPHBIE XaPAKTEPUCTUKH. .

11. Ucmounuxu BMOPUYHO20 dJIeKmponumaHus

11.1. UcTOYHMKN BTOPUYHOTO JIEKTPONUTAHUS

[TomynpoBoiHUKOBbIE MOAbI. OIHOMOIYNEPUOAHBIE U JABYXIOIYNEPUOJHBIE BBIIPIMUTEIH.
Bpemennbie nuarpammel. [lynbcanuu BeIIPSAMIIEHHOTO HampspkeHUs. CriakuBaroniye (QuibTphl.
BHuemrnue xapaktepuctuku BoipsimuTeneit. [lapamerpuueckuii crabminszarop HanpsokeHus. Meron
nepeceyeHus XapakTepPUCTHK IS aHainu3a paboThl cTabnIM3aTopa HAMpPsHKEHUS. .

12. Dnexmponnvie ycuaumenu

12.1. DneKTpOHHBIE YyCUIIUTENIN

YeTpolcTBO U MPHUHLMIT ASHCTBUSI OUIONSPHOIO TPAaH3UCTOPA, OCHOBHBIE XapaKTEPUCTHKHU.
Cxema 3aMellleHUs] P MAJbIX CUTHalaX. YCHUJIMTENbHBIM Kackaj ¢ oOIIUM 3MUTTepoM. BriGop
pexrMa paboThl 110 OCTOSTHHOMY HanpshKeHUI0. AHaU3 paboThl yeunutenabHoro kackana (YK) mo
IIEPEMEHHON  cocTaBisitoled. AMIUMTyAHas — xapaktepuctuka. Cxema 3amemenus YK
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Koadduuumenr ycunenus. MHorokackajgHble YCHIMTEIH C PE3UCTUBHO-EMKOCTHOH CBSI3BIO.
AMIUTTYIHO-4aCTOTHAsI XapakTepuctuka. Ycwmiurenu moctosaHoro toka (YIIT). Hdpeitd nynsa u
crocoObl ero ymenbleHus. Quddepennmansueii YIIT.  OOparHble CBSI3U B YCHIIHTEISX.
OnepalMoHHbI  YCUJIUTENb, OCHOBHBIE CBOMCTBAa MW TmapaMmeTpbl. MHBepTUpylOIIMA U
HEUHBEPTUPYIOLIUI YCUIUTEIIN. Koadduumentst YCUJICHUS. Cymmupyroumii,
mubdepeHIUPYIOMUNA U UHTETpUPYIOMMA yeunutenu. M30uparenbHblid yCUITUTENb..

13. Umnynvcuvie u yugdposvie yempoucmea

13.1. UmnynbscHbIE ¥ TUGPOBBIC YCTPOHCTBA

DNEKTPOHHBIE KIIIOYW U MpocTelinre (GopMUpoBaTEId UMIYIbCHBIX CHTHAIOB. MMmynbCcHBIC
JJIeKTpOHHBIE ycTpoilicTBa. OCHOBHBIE NOHATHUSA aiareOpbl JIOTWKHU. Jlormdyeckue >3IEeMEHTHI —
YCIIOBHBIC 0003HAYCHHUS, TaOIUIIBI UICTHHHOCTH, CXEMHasl peaiu3aius. Tpurrepbl Ha JIOTUYSCKUX
JJIeMEHTaX..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. AHanu3 1enu NOoCTOSHHOIO TOKA C OHUM UCTOUHUKOM;
2. AHanu3 TpexXmpoBOAHBIX TpeX(a3HbIX IETIeH;
3. AHanu3 1enu NOCTOSHHOIO TOKA C HECKOJIBKUMHU UCTOUYHUKAMU;
4. AHanu3 1eny MOCTOSHHOTO TOKAa METOIOM SKBUBAJIEHTHOIO aKTUBHOTO JIBYXITOJIFOCHUKA.
AHaJn3 HeJIMHEHHBIX 1ienell TOCTOSHHOIO TOKA. ;
5. CnocoObI IpeaCcTaBIeHUS CHHYCOUIABHBIX AIEKTPHUUECKUX BennunH. OnpeneneHne
apaMeTPOB HKBUBAJIECHTHBIX CXEM 3aMEIIEHUS TACCUBHOIO JABYXIIOJIFOCHUKA B IIETH
CHUHYCOM/IaJIbHOTO TOKA;
6. IlocienoBaTenbHOE COEMHEHUE 3JIEMEHTOB B 1IENIH CUHYCOUAAJIbHOI0 TOKa. Pe3onaHc
HaIpSKEHUH;
7. IlapanienbHoe COeIMHEHHE IEMEHTOB B LIENIH CHHYCOUIaIbHOI0 TOKa. Pe30HaHC TOKOB;
8. . AHaJM3 YEThIPEXIPOBOIHBIX TpeX(a3HbIX Lienei.

3.4. Tembl 1a60paTOPHBIX PadoT
1. BonpT-amnepHble XapakTepUCTUKU HCTOYHUKOB U TPUEMHHUKOB IIOCTOSTHHOTO TOKA M X
CXEMBI 3aMeIICHUS;
2. HeympaBnsiembie BBIPSIMUTEINH;
3. DKcmtyaTallnOHHbIE 0COOCHHOCTH TpeX(Pa3HbIX ACUHXPOHHBIX JBUTaTENEH;
4. OnHOKACKaIHBIA YCUITUTENb Ha OUTIONAPHOM TPAH3UCTOPE;
5. [MapamienbHOE COETMHEHUE 3JIEMEHTOB B LIENTU CUHYCOUAIbHOTO TOKA;
6. [locnenoBarenbHOE COEIMHEHNE PJIEMEHTOB B LIEMM CUHYCOUIATIbHOTO TOKA;
7. MeTon1 SKBUBAJIEHTHOTO AaKTUBHOT'O JIBYXITOJIIOCHUKA;
8. HccnenoBaHue peskuMOB pabOThI TpeXPa3HbIX IeTeid MPH COeAMHEHUN TPUEMHUKOB
TPEYTOJIBHUKOM;
9. U3yuenue sKkcIuTyaTalldOHHBIX CBOMCTB JBUTATEINSI IOCTOSSHHOTO TOKA.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

=

OO6cyxaeHne MaTepuaioB Mo KelicaM paszena "DIeKTpuuecKre enu MOCTOSHHOro Toka"

2. OOcyxkneHHe MaTepualoB MO Keiicam pasnmena "OmgHodasHble MEMH CHHYCOUIATBHOTO
TOKa"

3.  OOcyxaeHnne MaTepualioB 1o keiicam paszzena "Tpexdasabie menu”
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4. OOcyxaeHne MaTepuaioB 1o kekcam pasnena "llepuonuueckre HECMHYCOUIATbHBIE TOKH
B DJICKTPUYECKHX LIeTsx"

5. OOcyxneHue MmartepuaiaoB 1o keiicam pasnena "llepexomHple mpomecchl B JIMHEHHBIX
BJIEKTPUYECKUX LEeTsiX"

6. OOcyxIeHne MaTepHuasoB Mo Kelicam pa3ziena "MarHuTHble nenu u Tpaicopmatopst”

7. OOcyxaeHue MaTepuajioB MO KekcaMm paszzena "DJIeKTPUYECKHUE MAIIWHBI MOCTOSHHOTO

ToKa"

OO6cyxaeHre MaTepuaioB 1o keiicam pasjaena "Tpexda3Hbie aCHHXpOHHBIE ABUTATEIIN"

9. OO0cyxaeHne MaTepHajoB Mo KelicaMm pazzaena "TpexdasHble CHHXpOHHBIE MAITHBI"

10. Ob6cyxnaeHue maTepraioB 1o Keticam pasnena "OCHOBBI TEOPHUH MTOTYIPOBOTHUKOB"

11. Ob6cyxnaenue MarepuaioB o kelcam paszaena "VICTOUHUKH BTOPHUYHOTO AIIEKTPOITUTAHUS "

12. O6cyxneHue MaTepralioB Mo KelicaM pasnena "DIeKTPOHHbIC yCHIUTeau"

13. OOGcyxneHne MaTepHuasoB 1Mo kKeicam pasnena "MiMnynscHbIC U TUGPOBBIE YCTpoiicTBa"

Texywuii konmpons (TK)

o

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIMBUIYAIHHOTO 3aJaHUS VISl BBHITTOJIHEHUS
KOHTPOJIBHBIX MEPOIPUATUI IO pa3jeny "DIeKTpUUeCKHUE 1IENU NOCTOSHHOIO ToKa"

2. KoHcynbranuu HanmpaBlIeHbI HA MOJYYCHUE WHIAWBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJIBHBIX MEPOTIPUATHII 110 pazaeny "OnHodasHble enu CHHYCOUAATFHOrO ToKa"

3. KoHcynbranuu HampaBJICHBl Ha MOJTYYCHHE WHIUBUIYATHHOTO 3aJaHUS ISl BBITOJHCHUS
KOHTPOJBbHBIX MEpONIpUATHil 10 pazneny "Tpexdasubie nenu"

4. KoHcynbTaluu HampasjeHbl Ha TOJYYCHUE WHAUBUAYATHLHOTO 3aJaHUS I BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUI IO pa3ieny "DIEeKTpUUEeCKUE MAlllMHbI IOCTOSIHHOTO TOKA"

5. Koncynbranuy HampaBieHbl HAa MOJYyY€HUE MHAUBUAYAIBHOTO 3aIaHUs /I BBIMOJTHEHUS
KOHTPOJBbHBIX MEpONIpUATHil 0 pazaeny "TpexdasHbie acCHHXpOHHBIE [BUTATENN"

6. KoHcynbranmy HanmpaBlIeHbI HA MMOJYYCHHE WHIUBUIYATHHOTO 3a/JaHUS ISl BBITOJIHCHUS
KOHTPOJBbHBIX MEPOTIPUATHII 110 paszaeny "TpexdaszHbie CHHXPOHHbBIE MAITUHBI"

7. KoHcynbTanuy HampaBjIeHbl HA MOJYyYE€HUE WHAUBUAYAIBHOTO 3a/IaHUsl /Ui BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIIPUATUI 1O pa3zaeny "McTOUYHMKH BTOPUYHOTO 3JEKTpONUTaHuA"

8. KoHcynbranuy HanmpaBlieHbl HA MOJIYYCHUE WHIAWBUIYAITBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJIbHBIX MEPOTIPUATHH 110 pa3zeny "DJIEKTPOHHBIE yCUIUTENN"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUILJIMHBI 1 (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3aIIaHUPOBAaHHbBIE PE3YIIbTATHI Howmep pa3zaena qucuuIuivHbl (B COOTBETCTBHH € 11.3.1) OneHodHoOe CPeCcTBO
00y4YeHUs IO TUCITUTLINHE Kozt 1123456 |7|8|9]10|1112]13 (THII 1 HAKMCHOBAHUE)
(B COOTBETCTBHH C pazzesiom 1) HHMRATOPOB

3HaTh:

YCTPOMCTBO, IPUHIIMII ACHCTBUS, PacuetHo-Tpaduueckas

OCHOBHBIC IKCILTyaTallHOHHbIE V/-50mc.s + |4 pabota/3ammTa pac4eTHOTO 3aJaHHs

CBOMCTBA U XapakTepucTuku YK 10 TeMe «Y CHIIUTEIb C 0OLIUM

HMHUTTEPOM)

YCTPOICTBO, IPUHIIMIT ACHCTBUS, PacuetHo-Tpaduueckas

OCHOBHBIE OKCILTYaTallHOHHbIE V-50mc.s + 14 pabota/3ammTa pac4eTHOTO 3aJaHHsI

CBOWCTBA U XapaKTEPUCTUKH 1o Teme «MaluHbl TOCTOSIHHOTO

MIIT TOKa»

YCTPOMICTBO, IPUHIIMIT ACHCTBUS, PacuetHo-Tpaduueckas

OCHOBHBIE OKCILTYaTallHOHHbIE V-50mc.s + pabota/3ammTa pac4eTHOTO 3aJaHHsI

CBOWCTBA U XapaKTEPUCTUKH 10 TeM€ «ACHHXPOHHBIE JABUTATEIII»

TA

YCTPONCTBO, MPUHIIMIT ACHCTBUS, PacuetHo-Tpaduueckas

OCHOBHBI€ IKCIIITyaTalluOHHbIE NJ1-50mk-3 + pabota/PacueTHoe 3a1aHKE 110 TEME

cBOMCTBa U XapakTepuctuku CM «CHHXpOHHbIE MAIIUHBD»

YCTPOMCTBO, MPUHIIUIT JEHCTBUS, Pacuerno-rpaduueckas

OCHOBHBIE KCILTyaTallHOHHbIE V50 + |4 paboTa/3anmra pacyeTHOro 3aJaHHs

CBOMCTBA U Xapakrepuctuku HB o teme «Heympasnsemslie

BBIIIPSIMUTEIH

DKcIepUMEeHTAIbHBIE U TectupoBanue/3amuTa

aHanutTuyeckue meroasl ananuza | U-lomnk-6 + nabopatopHbIX padoT no teme «llenn

LIIT MOCTOSIHHOT'O TOKa»

DKCIEpUMEHTAIIBHBIE U TectupoBanue/3ammra

AHATMTHYECKAE METO/Ibl AHATH3A | 1r T-lomcs + 71a00paTOpHBIX PabOT MO TeMe

OL1

«Onnrodaszubie enu
CHUHYCOHJIaJIbHOTO TOKa.

YMeTh:
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IMPUMEHATH METOAbI JJIA aHaIn3a
LT

N-lonk-s

PacuetHo-rpaduyeckas
pabota/3ammTa pacueTHOTO 3aJaHUS
«llenu OCTOSTHHOTO TOKa

KontponsHas padbora/KontponsHas
pabota 1o teme «llenu HoCTOSIHHOTO
TOKa».

Howmamnee 3aganue/IlonyaeHue
JIOITyCKa K 1abopaTopHOit padboTe
«MeTo/1 S5KBUBAJIEHTHOI'O aKTHBHOT'O
JIBYXTIOJTFOCHUKA)

IIPOBOJIUTH U3MEPEHUS U
OIIpeEIATh IapaMeTphl B
JIEKTPUUECKUX LETSIX

N-lonk-s

TectupoBanue/3amnura 1a00paTopHOIt
pabotsl «Tpexdaznpie nemnm».

PacuetHo-rpaduyeckas
paboTa/3ammTa pacueTHOTO 3aJaHHUS
1o Teme «TpexdaszHbie 1enuy.

IMPUMCHATH METOAbI JIA aHaJIn3a

OLY

N-lonk-s

PacuerHo-Tpaduueckas
paboTa/3anmra pacyeTHOro 3aJaHHs
«OnHoda3zHble Lenu
CHUHYCOUJAJIBHOTO TOKa».

KonTponsnas pabora/KonTponbHast
pabota no Teme «OHO(pa3HbIE HENH
CHHYCOUJAIBHOIO TOKa».
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 1O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. [Toryuenue pomycka K JiabopaTopHoii pabote «MeToj S5KBUBATICHTHOTO AKTUBHOTO
JBYXIOJIIOCHUKAY (JlomaliHee 3aqanue)

Dopma peanuzanuu: 3ammra 3aJaHus
1. Bamura pacuernoro 3aganus «OqHOpa3HBIE SN CHHYCOUJAILHOTO ToKay. (PacueTHo-
rpaguydeckas pabora)
2. 3amura pacuetHoro 3ajanus «llenu nocrosiHHOrO TOKa» (PacueTHo-rpaduueckas padbota)
3. 3ammrTa pacueTHOro 3aaanus o Teme «I'pexdasznsie nenny. (Pacuerno-rpadpuyeckas
pabora)

®Popma peanuzamu: KommnerorepHoe 3a1aHue
1. Bamura tabopatopHoii padbotsl «Tpexdasusie tenu». (TecTupoBanue)
2. 3ammTa J1a0opaTopHbIX paboT 1o Teme «OaHoda3HbIe e CHHYCOUIATbHOTO TOKaY.
(TectupoBanue)
3. 3ammra nabopaTopHbIx paboT mo teme «llenu nocrosinuoro Toka» (TectupoBanue)

dopma peanuzanuu: [TuceMenHas padota
1. KonTponbaas pabota mo Teme «OmaHOoMa3HbIe e CHHYCOUAATLHOTO ToKay. (KoHTponsHas
pabora)
2. KontponpHas padota o teme «llenu moctostaHOro TOKaY. (KoHTpOapHas paboTa)

4 cemecTp

Dopma peanuzaun: 3ammra 3aJaHAs
1. 3ammra pacueTHOro 3afaHus no Teme «MallnHbl HOCTOSHHOTO Tokay (PacueTHo-
rpaduueckas padoTa)
2. 3amuTa pacueTHOro 3ajaanus no reme «Heymnpasnsemsie BeimpsaMuTenn» (PacueTHo-
rpaduueckas padoTa)
3. 3amuTa pacueTHOro 33JaHus Mo TeMe «Y CHIIUTeNb ¢ 00mM smuTTepom» (PacuetHo-
rpaduueckas padoTa)

Dopma peanuzanuu: IIpoBepka 3aganus
1. 3amuTa pacueTHOro 3a7aHus 1o TeMe «ACMHXpOHHbIE 1BUratenn» (PacuerHo-rpapuueckas
paborta)
2. PacuetHoe 3amanue mo Teme «CHHXpOHHBIE MamuHbDy (PacueTHO-Tpadudeckas padbota)

BbannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBIL SBJISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTANMS 1O JUCHUIIMHE
3auem c oyenkou (Cemecmp No3)

Ixzamen (Cemecmp Nod)
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Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsieTCs OlIeHKA 3a 4 CEMECTP.

IIpumeuanue: OrieHOYHBIC MaTEPHANBI 110 AUCIUIIMHE IPUBEICHBI B ()OH/IE OLICHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H JJIEKTPOHHBIE H31aHNS

1. CxopusikoB B. A., ®posos B. .- "O01mas 3neKTpoTeXHUKA U AJIeKTpoHuKa", M31aTenseTBo:
"Jlanp", Cankr-IleTepOypr, 2020 - (176 c.)

https://e.lanbook.com/book/142339;

2. Ky3Henos, 3. B. DnekTpoTexHuka u 35eKTpoHuka. T.1. DnekTpuyeckue 1 MarHuTHbIE LEMH :
yu4eOHUK U MPAKTUKYM JJIA aKaJeMHUYEeCKOro OaKaiaBpuaTa By30B 10 HHKEHEPHO-TEXHHUECKUM
HanpasieHusM / 3. B. Ky3nenos ; o6m1. pexa. B. I1. JIyaun . — 2-¢ uz., nepepad. u qom . — M. :
FOpaiit, 2017 . — 255 c. — (bakanaBp. Akagemuueckuii kypce) . - ISBN 978-5-534-00356-7 .;

3. Kucenes, B. U. DnexTporexHuka 1 3neKTpoHHUKa. T.2. DieKTpoMarHUTHbIE YCTPONCTBA U
ANIEKTPUYECKUE MAIIIMHBI ;| Y4eOHUK U MIPAKTUKYM JUIS aKaJIeMUYeckoro 0akagaBpuara By30B IO
WHXXCHEpHO-TeXHIUecKnM HanpasieHusM / B. U. Kucenes, 3. B. Ky3nenos, A. 1. Komnbuios ; o6,
pen. B. I1. Jlynun . — 2-e uzn., nepepad. u gom . — M. : FOpaiit, 2019 . — 184 c. — (bakanasp.
Axkanemuueckuii Kypce) . - 1-e uzna. Berxoamio nox pen. B. I'. I'epacumosa . - ISBN 978-5-534-
01026-8 .;

4. Kucenes, B. WI. DnekTpoTexHUKa U 3JEKTPOHUKA : IIPAKTUKYM JJISI CTYIEHTOB, 00YJarOIuXcs 1o
HarpasjeHusM "MammHocTpoeHue", "MexaHoTpoHHKa U podoTtoTexHuka", "IIpuknanHas
Mexanuka", "TermosHepreTuka u TeIIoTexHuka', "Iueprernueckoe Mamuuoctpoenne", "SAnepuas
sHepreTuka u remodusuka” / B. U. Kucenes, D. B. Ky3nenos, E. A. Kynukosa, Harl. uccnen. yu-t
"MOU" (HUY"MBU") . — Mocksa : M3n-Bo MOU, 2020 . — 124 c. - ISBN 978-5-7046-2287-1 .
http://elib.mpei.ru/elib/view.php?id=11320;

5. Kucenes, B. U. Dnexrpuueckue mamunbl: COOpHUK MHAUBUIYATBHBIX 3aaHuil : MeTtonnyeckoe
nocoOue 1o Kypcy "DIeKTpoTexXHHUKa U 3JIEKTpOHHUKa" o HanpasieHUsIM "TexHuueckas pusmka",
"Ouepromammaoctpoerue", "Temnosnepreruka, "[IpomsbinienHas Terosnepreruka” / B. U.
Kucenes, E. U. PocisxoBa, Y. B. CunbsBanckuii ; Pen. B. W. Kucenes ; Mock. suepr. ua-t (MOU
TVY).—M.: U3n-80 MOU, 2002 . - 16 c.;

6. JJabopaTopHO-TIpaKTUYECKHE 3aHATHS [0 JUCUUIUINHE "DIEKTPOTEXHUKA U 2JIEKTPOHHKA'":
Ocuospsl antektporuku” / O. M. Kusi3pkoB, Mock. sHepr. ua-T (MOUW), u np. — 1993 . — 17 ¢.;

7. DneKkTpuuecKue U MarHuTHbIe Lenu: JlJabopaTopHO-IpaKTHYECKUE 3aHATUS Ha CTEH 1aX C
KOMIIBIOTEpPaMH I10 TUCLUUIUIMHE "DNeKTpoTeXHUKa U anekTpoHuka" / 3. B. Kysnenos, I1. C.
Kynernacos, O. B. Hukonaesa, [u ap.], Mock. snepr. un-r (MOU TVY) ; pea. O. B. Hukonaesa .
M. : U3a-Bo MOU, 1997 . - 27 c.

http://elib.mpei.ru/elib/view.php?id=42,;

8. DIeKTpOTEXHMKA U AIeKTpoHUKa. B 3 kH. KH.3. DiekTprueckue n3MepeHns U OCHOBBI
AIIEKTPOHUKH : YUEeOHHK JUIsSl TOATOTOBKH B By3aX OakallaBpOB M HHKEHEPOB
HEIJIEKTPOTEXHUYECKHUX HarpaBieHui u cneruanpHocteit / I'. I1. Taes, u ap. ; Pen. B. T.
I'epacumoB . — M. : DHeproaromuzaat, 1998 . — 432 c. - ISBN 5-283-05007-6 : 26.00 .;

9. DnexTpuueckue MammHbl. COOPHUK Ja00PATOPHBIX PadOT : METOAMYECKOE MTOCOOHE 1O KypCy
"DneKTpoTeXHUKa U 3JEKTpoHuKa'" 1o HanpasiaeHusaM "[IpuknanHas mexanuka', "MexaTpoHuka u
pobortorexnuka', "Temnosneprerrka u remnotexauka” u np. / B. Y. Kucenes, [u np.], Ham. uccnen.
yH-T "MOU" ; pen. B. 1. Kucenes . — M. : U3n-8o MOU, 2014 . — 16 c..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. ba3za nannbix Web of Science - http://webofscience.com/

2. ba3za mannbix Scopus - http://www.scopus.com

3. DaexkTponnas 6udmmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

4. IlopTaa oTKPHITHIX TaHHBIX Poccuiickoii dexepamuu - https://data.gov.ru

5. ba3a oTKpPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAA U
connabHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

6. Uudopmanmnonno-cnpaBounasi cucrema «Komexc/Texakcnept» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropumn, OcHalenue
HaHMeHOBaHHe
Y4eOHbIe ayIUTOpUU B-308, YuecOnas rapTa co CKaMbei, CTOJI IIpernoaBaTelis,
JUTSL TIPOBEICHUS ayIUTOPUS TpuOyHa, JOCKa MEJIOBast, MUKPOQOH,

JICKIIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

MYJIBTUMEAUMHBIN POEKTOP, KPaH, J0CKa
MapKepHasi, TEXHHUYECKas anmnaparypa,
KOMIIBIOTEP MEePCOHATBHBINA, KOHAUIIMOHED

Y4eOHbIe ayIUuTOpUU
JUTSL TIPOBEICHUS
MPAKTUYECKUX 3aHSATHUH,
KP u KI1

I'-419, YuebHnas
ayIUTOpHS

napra, CToJ nmpeuoaaBareiis, CTyJl, JOCKa
MEI0Bada

VY4eOHble ayAUTOPUH
JUISI IPOBENIEHUS
71a00paTOPHBIX 3aHATHH

B-400/a, YueOnas
naboparopus

DIEKTPUUYECKUX LIeTIeH

" DJICKTPUUCCKUX
MallliH

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJ, KA IS
XpaHEHUsI UHBEHTAps, JOCKa MEJIOBas,
KOMIIBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH, JOCKa
MapKepHasi, CepBep, KOMIIBIOTED
NIEPCOHAJIbHBIN, KOHIUIIMOHED

VY4eOHble ayAUTOPUH

I-419, YucOnas

napra, CTOJ npeuoaaBareiisd, CTyJl, OCKa

JUTSL TIPOBEJICHUS ayAUTOpHUS MeJIoBas
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus mis HTB-201, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEILHOU KomnbrorepHbIit MMMCHEMEHHBIHN, BEMAJIKA JUIS OJIEK I,
paboThI YUTAJIBHBIN 3211 KOMIIBIOTEpHAs CETh C BbIXOJ0M B HTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

B-500/5, Kabuner
COTPY/AHUKOB Kag.
USHH

Kpecyo pabouee, CTOJI KOMITBIOTEPHBIN, CTYI,
mkad 1711 JOKyMEHTOB, TyM0a, CTOM JIIst
COBeIHaHHﬁ, KOMITIBIOTEPHAA CECTh C BBIXOJ0M
B MlHTEepHeT, 2KpaH, J0CKa MapKepHas
nepeABMKHAs, 000pyI0BaHUE
CHEIUAIN3UPOBAHHOE, KOMIIBIOTED

21




TEPCOHAIIbHBIN

Ilomemmenust misa
XpaHEeHUs
o0opynoBaHus U
y4eOHOTO WHBEHTAPS

B-500/2, Knanosas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DNEKTPOTEXHUKA U DJIEKTPOHUKA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

KM-8
KM-9

[Toryuenue nomycka k 1abopatopHoii pabote «MeTos SKBUBATEHTHOTO aKTUBHOTO
JIBYXMOJOCHUKa» ([JomanHee 3ananue)

3amuTa pacuetHoro 3aganus «Llenu nocrossuaoro Toka» (PacuerHo-rpaduueckas padota)
3ammra 1abopatopHbIX padot mo teme «lLlenn nocrossHHOTO TOKa» (TecTupoBanue)
Kontponbhas pabota no teme «llenu nocrossuuoro toka». (Kontponbhas padota)

3ammra pacuetrHoro 3aganus «OaHo(ha3HbIe e CHHYCOUIabHOTO TOKay. (PacueTHo-
rpadudeckas padbora)

3amuTa 1a00paTOpHBIX padboT mo Teme «OaHoda3HbIC IIENU CHHYCOUJAITBHOTO TOKAY.
(TectupoBanue)

KonrtponsHas padora o reme «OaHodazHbIe e CHHYCOUAATBHOTr0 ToKay. (KoHTponbHas
pabora)

3amuTa pacueTHoro 3aganus no teme «Tpexdaszusie nenu». (Pacuetno-rpaduueckas padbora)
3ammra taboparopHoii paboTsl «Tpexdaszusie nenny. (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasgen KM: 1 2 3 4 5 6 7 8 9
pasnena | nucuuiuiHbl | Henmens 4 6 6 10 12 12 14 16 16
KM:
1 DJeKTpuYecKue 1enu
MOCTOSTHHOTO TOKAa
11 DJeKTpuvecKue 1enu + N N N
MOCTOSTHHOTO TOKA
2 Opnnodazusie nenu
NIEPEMEHHOT0 TOKa
21 Opnnodazusie nenu N N N
CHHYCOMIAJIbHOTO TOKa
3 Tpexdasnsle nenu
3.1 Tpexdasnblie nenu + +
Ilepnonnueckue
4 HECHHYCOMIaIbHbIE TOKH
B DJIEKTPUUYECKHX IETISIX
Ilepuonnueckue
4.1 HECHUHYCOMIAJIbHBIE TOKH + +
B DJIEKTPUYECKHX IIeTISIX
IlepexoHbIE MPOLECCHI B
5 JMHENWHBIX TEKTPUUECKUX

HENIX
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ITepexoanbie mpoIIECCH B
5.1 JIMHEUHBIX JJIEKTPUYECKUX + +
LeTsIX

Bec KM, %: | 5 10 10 15 10 10 | 15 10 | 15

4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH 0 JHCIUILIHHE:

KM-1 3ammra pacdeTHOTo 3aJaHus 10 TeMe «MalrmHbl TOCTOSTHHOTO ToKay (PacueTHo-Tpadudeckas
pabora)

KM-2 3ammra pac4eTHOro 3aJaHus Mo TeMe «ACHHXpOHHBIE ABUraTenn» (Pacuerno-rpaduyeckas
pabora)

KM-3 PacderHoe 3ananue o teme «CHHXpOHHBIE MamHbD (PacueTHo-Tpadudeckas padora)

KM-4 3ammra pacuetHoro 3aaanus mno reMe «Heynpasinsemsie Boinpsimutenu» (PacuerHo-
rpaguydeckas pabora)

KM-5 3ammTa pacueTHOro 3a1aHus 10 TeMe «Y CUIIUTeNb ¢ 00ImuM >MuTTepom» (PacuetHo-
rpadudeckas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howmep Paznen aucuuruinHb KM:
paznena Henens 4 8 10 12 16
KM:
1 MaruuTHsble nenu
1.1 MarnautHble nenu +
2 DJeKTpUYECKHEe MALIMHBI TOCTOSTHHOTO
TOKA
21 OJeKTpUYECKHEe MALIHHBI TOCTOSTHHOTO +
' TOKA
3 TpexdazHbie aCHHXPOHHBIEC TBUTATETH
3.1 Tpexda3Hble aCHHXPOHHBIE IBUTATENN +
4 Tpexda3Hble CHHXpOHHBIE MALITMHbI
4.1 Tpexda3Hble CHHXpOHHBIE MALITMHbI +
5 OCHOBBI TEOPHH MOTYITPOBOIHUKOB
5.1 OCHOBBI TEOPHH MOTYITPOBOTHUKOB +
6 VICTOYHHKM BTOPUYHOTO AJIEKTPOITUTAHUS
6.1 VICTOYHUKH BTOPUYHOTO AIIEKTPOITUTAHUS +
7 DJEKTPOHHBIEC YCUIUTEIH
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7.1 DNEKTPOHHBIE YCUIINTENH +

8 HmnysnbcHble U UQPOBBIE YCTPOKCTBA
8.1 NmmynbcHbIE M MG POBBIE YCTPOHCTBA +
Bec KM, %: 20 20 15 20 25
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