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NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

CuJjioBasi 3JICKTPOHMKA

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
[Tpodums DJIEKTPONPUBOA M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o yueOHOMY ITaHy 144 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 22 Kypcosast paboTa 4
camocCTosATeNNbHas paboTa 113
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 6 6 6 6
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 12 (12 |12 |12
Uroro ayn. 22 122 122 (22
Konrakrhas pabota 22 (22 |22 |22
Cawm. pabota 113 (113 | 113 | 113
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 144 | 144 | 144 | 144




IIporpammy cocraBui(u):

Cmapwuii npenodasamens, Benvix [].B.

Pabouas nmporpamma
CuoBasi 3J1eKTPOHUKA

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTHka u 31eKTpoTexHuka, 13.03.02 24 Dnexrposnepreruka u >nekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotoko: Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS ANCHUILIHHEL ()OPMUPOBAHUE U 3aKpEIUICHHE Yy 00yJalOIMUXCs 3HAHUH O IPHHIUINAX ACHCTBHA
JNIEMEHTOB, TPHOOPOB U YCTPOIICTB NPOMBIILIEHHON IEKTPOHUKH, OCHOBHBIX HX XapaKTepPUCTUKAX U MapaMeTpax,
YCJIOBUSIX MX DKCIITyaTalluH, a TAKKE BO3MOXKHOCTSIX MPUMEHEHHUS B PA3IIMYHBIX YCTPOUCTBAX IEKTPOSHEPTETUKI

1.2 | 3agaun: u3ydyeHne OCHOB CUCTEMHOTO aHAllM3a U CUHTE3a IPUMEHHUTENBHO K IPUOOpaM U yCTPOHCTBAM CUIOBOM
SNEKTPOHHKH; H3y4dEHHE IIPHHIAITOB AEHCTBUA W METOIOB pacdeTa OCHOBHBIX BUIOB IpeoOpa3oBaTeNei AeKTpHIeCcKOi
SHEPTUH, YCHIINTENeH 1 TeHepPaTOPOB MIEKTPHIESCKUX CUTHAJIOB M UCIIOJIB30BAaHHUE UX B 3IEKTPOHHBIX IPHOOPAx 1
YCTpOMCTBAX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnox OII: b1.B

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | Teopwus 31eKTpONpPUBOIA

2.1.2 | udposas u aHAIOTOBAs ICKTPOHUKA

2.1.3 | Dnekrpuuyeckue MalIMHbI

2.1.4 | DOHepreTHuecKHil MEHEIKMEHT

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIs]) HEOGXOHMO KaK
NpeanecTBYIee:

2.2.1 | ABromaTu3anusi TEXHOJOTUYECKUX IPOLECCOB

2.2.2 | ABTOMaTU3UpOBaHHBIN AIEKTPONPHBOJ, TUIIOBBIX IIPOU3BOJCTBEHHBIX MEXaHU3MOB

2.2.3 |IloaroroBka K MpoIEaype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATN(UKAITMOHHON pabOTEI

2.2.4 |IIpepnumninoMHas IpaKTHKA

2.2.5 |IIpoMmbllIEHHBIE CETU

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI 3JIEKTPONPHBO/IA M ABTOMATH3HPOBAHHBIE CHCTEMBI YIIPABJIEHHS €
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

3HaTh:

[IK-2-31 npuHUMIIBI TPOEKTUPOBAHUS CHIIOBBIX IPpeoOpa3oBaTeNiell B COOTBETCTBUM C TEXHUYECKUM 3alaHMEeM 1 HOPMaTHBHOM
JIOKyMEHTaIen

Ymerb:

ITK-2-VY1 Be1OupaTh 000pyI0BaHHE VIS PEaTH3aIliH IIPOEKTa B COOTBETCTBHH C TEXHHUECKUM 33aJJaHHEM H TPEOOBaHMAMHU
9KOJIOTHH

Baanernb:

[IK-2-B1 mMeToankamu pacuera CXeM M CHIOBBIX 3JIEMEHTOB H P&KHUMOB pabOTHI IpeoOpa3oBaTesel, ycTpOHCTB 3aIHUTH H
aBTOMATHUKH

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. DinemenTHas 0a3a
CHJIOBOIi 3JIEKTPOHUKH.

1.1 CHIIOBBIE THOMBI. 4 1 [1K-2-31 I1K-2- JI1.1
Tupucropsl. 3anupaemble V1IIK-2-Bl JI1.2J12.1
tupuctopsl. Knaccudukarms, J2.3
OCHOBHBIE XapaKTEPUCTHKH, 215233

napaMeTpsl ¥ CXEMBI
BKIrOUeHH. /Jlex/

1.2 Be160p CHITOBBIX 4 2 TIK-2-31 IIK-2- J1.1
MOJTYIPOBOJHUKOBBIX V1 IIK-2-Bl JI1.2J12.1
npuOOPOB TI0 HANPSHKEHUIO H J12.3
Toky. /IIp/ 3132 33
1.3 VccnenoBanne oHOGMA3HOTO 4 2 IK-2-31 IIK-2- J1.1 P1
JIBYXIIOJIyIEPHOTHOTO V1IIK-2-Bl JI1.2J12.1
BhInpsimutens /J1a6/ J12.3713.1

01 52 53




1.4 W3yyeHue xapaKTepUCTUK [K-2-31 TIK-2- J1.1 P1
CHJIOBBIX V1IIK-2-Bl JI1.2J12.1
MOJIYIIPOBOJHUKOBBIX J12.3
npubopos. IGBT u MOSFET 013233
TPaH3UCTOPBL.

Knaccudukarys, ocHOBHbIE
XapaKTEePUCTHKH, TTApAMETPHI
1 cxembl BKItodenus. /Cp/
Pa3nen 2. HeynpaBasiemble
BBINPSAMUTEIH.

2.1 Pacuer xapakrepucTux [TK-2-31 TIK-2- J.1
HEYIPABIIAEMBIX V1IIK-2-Bl JI1.2712.1
BeImpsMuteTenei. /I1p/ J12.3

0132 53

2.2 N3ydenune xapakTepucTuk [MK-2-31 TIK-2- J.1
HEYIPABIIAEMBIX V1IIK-2-Bl JI1.2J12.1
BeIIpsAMHUTeNei. TpexdasHeie JI2.3]13.2
HEYIPaBIIsIEMbIC 213233
BBITIpIMHTENH. CXEMBI,

JarpaMMBbl pabOTEI
OCHOBHBIE
xapakTepuctuku. /Cp/
Pa3gen 3. Ynpasasiemble
BBINPSAMHUTEIH.

3.1 [Mpunmun paboTer TK-2-31 TIK-2- J1.1
YIIPaBISEMOTO BBIIPSMHUTEIS V1IIK-2-Bl JI1.2J12.1
Ha TupucTopax. OmHoda3HbIH 23
HYJEBOH yIpaBisieMbli 0102093
BeIIIpsAMHTENb. [ToHsATHE O
(ha30BOM yIpaBICHUH.

TpexdasHblii HyIIeBOW U
MOCTOBOH YIpaBJIIeMbIi
BBIIPAMHUTENB. CXEMBI,
PEXUMBI paOOTHI, BPEMEHHBIC
JIarpaMMBl B OCHOBHBIE
XapaKkTepHCTUKH. /JIex/

32 Pacuer ynpaBnsieMbIx TIK-2-31 IIK-2- J1.1 P3
BhIIpsiMUTENICH. BB1OOD VY1 IIK-2-B1 JI1.2J12.1
CHJIOBOTO TpaHC(HOPMaTOpa, J12.3
CXEMBI BBIIIPSIMIICHUS U 013233
tupucropos. /IIp/

33 CaMOoCTOSITENIbHOE U3Y4YeHUE [TK-2-31 TIK-2- J.1
TeMsl "Beinpsmureny B V1IIK-2-Bl JI1.2712.1
ANMETKPOHHOM Kypce" /Cp/ JI2.3J13.2

0132353
Pasnen 4. UnBepTopsl
BeJOMBbIe CEeThIO.

4.1 [MpuHIMT paboTH HHBEPTOpA ITK-2-31 IIK-2- J1.1
BEJOMOTI0O CETBIO. V1IIK-2-Bl JI1.2J12.1
PerynupoBouHbIe U BHEIIHUE J12.3
XapaKTEepUCTUKU 012233
uaBepropa. /JIex/

4.2 N3yuenue xapakTepucTuk TIK-2-31 TIK-2- JI1.1 P3
HWHBEPTOPOB BEAOMBIX V1 IIK-2-B1 JI1.2J12.1
cerpro.Kommyranus B JI2.3J13.2
uHBEepTOpax. BiusHue 010293

pexrMa NpEePLIBUCTHIX TOKOB
Ha BHEIITHUE XapaKTEePUCTHKU
HHBEPTOPA BEAOMOT'O

cerpio. /Cp/

Pasnea 5. PeBepcuBHbIC
THPHUCTOPHbIE
npeodpa3oBaTe.




5.1 CxeMbl BKITIOUEHHSI 1 TIK-2-31 TIK-2- J.1
PEBEPCUBHBIX TUPUCTOPHBIX V1 IIK-2-B1 JI1.2J12.1
npeoOpasoBateneii. [IpuaIim J12.3
COBMECTHOTO YIIPaBJICHHS 013233
IPYIIIaMU TUPUCTOPOB.

BHemHue XapakTepHUCTHKH
MIPU COBMECTHOM
ynpasieHuu. [lpuanun
pa3IenpHOTO yIpPaBICHUS
TpYyNIIaMd THPHCTOPOB.
BHemHue xapakTepucTUKu
IpH pa3IeabHOM
yrpasieHuu. /Jlex/

5.2 Pacuer snemMeHTOB cHIIOBOM 3 [TK-2-31 TIK-2- JI1.1
CXEMBI PEBEPCUBHOIO V1IIK-2-B1 JI1.2J12.1
TUPHUCTOPHOTO J12.3
npeobpaszosatens. /IIp/ 31 32 33

53 HccnenoBanue TpexdazHoro 2 [TK-2-31 TIK-2- J.1 P2
JIByXIOJIyIEPHOAHOTO V1IIK-2-Bl JI1.2J12.1
MOCTOBOTO JI2.3J13.1
BeIpsiMuTes /J1a6/ 31 32 33

5.4 N3ydenune xapakTepucTuk 10 [TK-2-31 TIK-2- J.1 P3
PEBEPCUBHBIX TUPUCTOPHBIX V1 IIK-2-B1 JI1.2J12.1
npeobpaszoareneit. CUOY JI2.3J13.2
THPUCTOPHOTO 213233
peoOpas3oBaTens ¢
Pa3aenbHBIM yIPaBICHUEM.

[Mpunun paboTet
JIOTHYECKOTO
MEePEKITIOYAOIIETo
ycTpoiicTBa u
MepPEKITFoYaTes
XapaKTEPUCTHK.
CornacoBanue
XapakTepucTUK. BoinonHenne
KypcoBoro mpoekTa. /Cp/
Pazgen 6.
IIpeodpa3oBarenn
TMOCTOSIHHOTO HANPS)KEHMSI.

6.1 [Tonwmxkaromui, 1 TIK-2-31 TIK-2- J.1
MOBBIIAIOIINHA U VY1 IIK-2-B1 JI1.2J12.1
HUHBEPTUPYIOIIUN J12.3
npeobpa3oBaTenu 212233
MOCTOSIHHOTO HAIPSDKCHUSL.

JuarpaMmel paboOTH 1
OCHOBHBIE

XapakTepucTuku. /Jlex/
Pasnea 7. ABTOHOMHBIE
HHBEPTOPHI
npeodpa3oBaTe, M YaCTOTHI.

7.1 [TpeoOpa3oBaTenu 4aCTOTHI. 1 TIK-2-31 TIK-2- JI1.1
[IpeoOpaszoBaTenu co 3BeHOM V1 IIK-2-Bl JI1.2J12.1
IIOCTOSIHHOTO TOKa J12.3
(1BYX3BEHHEIC D1 D2 33
npeoOpa3oBaTeNy YaCTOTHI).

IpeobpaszoBarenu ¢
HEIOCPE/ICTBEHHOM
cBs3b10. /JIex/

7.2 Pacuer 21eMeHTOB cHIIOBO# 2 TIK-2-31 TIK-2- J1.1 P3
CXEeMBbI aBTOHOMHOTO V1 IIK-2-B1 JI1.2J12.1
HMHBEPTOpA Ha J12.3
Tpansucropax. /Ip/ 313233




7.3 CaMOCTOSTENbHOE H3yUCHHE 7 [K-2-31 TIK-2- J1.1 P3
TeMbI "ABTOHOMHBIE V1 IIK-2-B1 JI1.2J12.1
WHBEPTOPHI U JI2.3
npeoOpa3oBaTeNy 4acToThl" B
ANEKTPOHHOM Kypce /Cp/
7.4 [IpoBenecnue 9 T1K-2-31 I1K-2- JI1.2 JI1.3 KM1 P3
9K3aMeHa /IK3aMeH/ V1 IIK-2-B1 1.4
JI1.5J12.2
JI2.3J13.1
JI3.2
2105233
Paznen 8. IloaroroBka k
KOHTPOJbHBIM
MEpPONPUSTHIM U
BbINOJIHSEMBIM padoTam
8.1 O0beM yacoB 36 MK-2-31 IK-2- | JI1.1 J11.2 KM1
CaMOCTOSTENbHOM pabOThHI HA V1IIK-2-Bl JI1.3 J11.4
nmoarotoBky k KM /Cp/ JI1.5J12.1
2.2
JI2.3J13.1
JI3.2
213233
8.2 O06beM yacoB 40 [MK-2-31 TIK-2- | JI1.1 JI1.2 P1,P2,P
CaMOCTOSTENEHOW PabOTHI Ha V1IIK-2-B1 JI1.3 J11.4 3
noarotoBky k BP /Cp/ JI1.5712.1
J12.2
JI2.3713.1
JI3.2
213233
5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEILHOI MOATOTOBKH
Kon KoHnTtponwsHoOe Iposepsembie
KM P — HHIKATOPB Bompocs! a7 moArOTOBKH
KOMITETCHIIUH
KM1 OK3aMeH [K-2-31;I1K-2- Teopernueckue BONMPOCH! K 3K3aMEHY:
V1;IIK-2-B1 1. Cunossie nuonsl. Knaccudukanus, OCHOBHbIE XapaKTEPUCTUKU U

napaMeTpahl.
2. Tupucropsl. Knaccudukarys, OCHOBHBIE XapaKTEPUCTHKU
napaMeTpsl. [I0THOCTEIO yIIpaBiIseMble THPUCTOPEL.

3. Cunossle Tpanzucropsl. Kiaccuukarnms, oCHOBHbIC
XapakTepucTUKU U napamerpsl. IGBT — Tpan3ucropsl.

4. Heynpasnsemsle Bempsmurenu. Hasnagenne, kinaccudukanns,
(hyHKIIMOHAIBHAS cXeMa.

5. OnHOda3HbIe HEYNpaBIIsieMble BHIIPIMUTEIH. CXEMBI, IHarpaMMBbl
pabOTHI 1 OCHOBHBIE XapPaKTEPUCTHKH.

6. TpexdazHble HeympaBIsieMbIe BEIPSIMUTETH. CXEMBI, THAarpaMMbl
pabOThI 1 OCHOBHBIE XapPAKTEPUCTUKH.

7. TpexdazHslit HyIIeBOI ypaBIseMbIi BRIIPSIMUATETH. CXEMEL,
peXUMEBI pabOTHI, BpeMEHHBIE THAarPaMMBbl 1 OCHOBHEIE
XapaKTEePUCTUKH.

8. Tpexda3Hblii MOCTOBOI YITPABISEMbIH BBITPIMUTENL. CXEMBI,
PEeXUMEBI pabOTHI, BpeMEHHBIE THarpaMMBbl H OCHOBHBIE
XapaKTEePUCTUKH.

9. SIBneHne KOMMYTAILUX B YIIPABJIsAEMbIX BBIIPSIMUTENAX.

10. BHemHue XxapakTepUCTUKU YIPaBIIIEMbIX BBIIPSIMUTEIICH.

11. Pabora BempsiMuTenst Ha mpotuBo-2J]C. BpeMeHHBIC TUarpaMMel 1
OCHOBHBIE PEKUMBI. 12. PerynmupoBoyHbIe XapaKTepUCTUKU
BBIIPSIMUTENEH 1TpU paboTte Ha npoTrBo-2/IC.

13. DHepreTudecKue XapakTepUCTUKU YIIPABIISAEMbIX BBITIPIMUTEICH.
KII, ko3 pummenT MOImMHOCTH, TapMOHHIECKUHA COCTaB
BBIIPSMIICHHOTO HaMpsKEHHE.

14. IlpuMeHeHue 3anupaeMblX TUPUCTOPOB JJIsl YBEIHUCHHUS

k03 uIeHTa MOIIIHOCTH.




15. Ipuaiun paboTsl HHBEPTOPA BEAOMOTO CETHIO.

16. PerynmupoBouHbIE U BHELTHUE XapaKTEPHUCTUKH HHBEPTOPA
BEJIOMOTO CETHIO.

17. KomMmyTanus B UHBEPTOpaXx.

18. Brnusinue pesxuma NMpepbhIBUCTHIX TOKOB HAa BHEITHHE
XapaKTEepPUCTUKU HHBEPTOPA BEIOMOTO CETBIO.

19. CxeMmbl BKIIIOYEHUS pEBEPCUBHBIX THPHUCTOPHBIX
npeoOpa3oBaTenei.

20. ITpuHIUI COBMECTHOTO yHpaBJIEHUs TPYNNaMHU TUPUCTOPOB.
BHenmHne XapakTepHCTHKY IIPH COBMECTHOM YITPABIICHHH.
JlocTomHCTBA U HETOCTATKH.

21. IIpuHUMT pa3AenbHOTO YIPABICHUS IPYIIaMHU THPUCTOPOB.
BHenHne XxapakTepUCTHKH TP Pa3JeIbHOM YIIPABICHHH.
JlocTomHCTBA M HETOCTATKH.

22. CucteMsl yIpaBlIeHUS TUPUCTOPHBIMH IIPEOOPa30BaATEIAMH.
Knaccudukariys, ocHOBHbIE TpeOOBaHHSL.

23. MuorokananbHbie ciHXpoHHBIe CUDY . [TpuHIMI paboTh.
OCHOBHBIE JOCTOMHCTBA U HEOCTATKH.

24. OnnokaHanpHble cHHXpOHHBIE CUDY . [TpuHImn paboThL.
OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH.

25. CU®Y TupHCTOPHOTO MpeodpazoBaTessi ¢ pa3aelbHbIM
yipasieHreM. [IpuHImI paboThl JIOTHYECKOTO MEPEKITI0YA0IIETo
YCTpOWCTBA U NepekIrouarens xapakrepuctuk. CornacoBaHue
XapaKTepUCTHUK.

26. INoHmkaronmii mpeoOpa3oBaTeh MOCTOSHHOTO HAIIPSKCHHS.
JuarpaMmel paGOThI 1 OCHOBHBIE XapPAKTEPUCTUKH.

27. TloBblmaronyii mpeodpa3zoBaTellb MOCTOSHHOTO HANPSKEHHS.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPAKTEPUCTHKH.

28. MHBepTHpYyIONIHii TPpeoOpa3oBaTeNlb MIOCTOSHHOTO HANPSKCHUSL.
JuarpaMmbl pabOThl 1 OCHOBHBIE XapPAKTEPUCTUKH.

29. KoppexkTop ko3 duIrieHTa MOITHOCTH Ha 06a3e IMOBHIIIAONIETO
npeoOpa3oBaTens MOCTOSHHO-TO HalPSDKEHUS.

30. HepeBepcuBHblil mpeodpa3oBaTelib ¢ BO3MOKHOCTBIO peKyIlepaun
SHepruu. JlnarpaMmsl paboThl H OCHOBHBIE XaPaKTEPUCTHKH.

31. PeBepcuBHBIH MpeoOpa3oBaTeNb NOCTOSTHHOTO HATPSHKEHUSL.
CumMeTpuuHoOe ynpasieHue. JluarpaMMsl paboThl 1 OCHOBHBIE
XapaKTEePUCTUKH.

32. PeBepcuBHBIN MpeoOpa3oBaTeNb NOCTOSIHHOTO HATPSKSHUSL.
Hecnmmerpuuanoe ynpasienue. JlpuarpaMMsl paboThl 1 OCHOBHBIE
XapaKTEePUCTUKH.

33. ABTOHOMHBIC HHBepTOPHI. HazHaueHne u kiaccuukanus.

34. OnHO(a3HBII ABTOHOMHBIH HHBEPTOP HANIPSDKCHUS Ha
TpaH3UCTOPaX.

35. Tpexda3Hblit aBBTOHOMHBIF HHBEPTOP HAMIPSHKCHUS Ha
TpaH3ucTopax. Cxema, IPHHITHIT YIIPABICHH, THarpaMMa HallpsDKeHHUH.
36. PerynmupoBaHue BeTHINHBI ¥ ()OPMBI HAIIPSIKEHHUS B OAHO(A3HBIX
uHBepTopax. [IpHHIUN MUPOTHO-UMITYIECHOM MOTYISLIUH.

37. PerynupoBaHue BeNUUUHBL U (POPMBI HAIIPSDKEHUS B TPEXPasHBIX
HMHBEpTOpax — GOpMHUPOBaHNE HANIPSDKEHUH OTHOCUTENBEHO CpeqHeit
TOYKH UCTOYHHKA TUTaHUSI.

38. PerynupoBanue BeNUUUHBI U (POPMBI HAIIPSDKEHUS B TPEXasHbIX
HMHBEpTOpax — GOpMHUPOBaHNE HANIPSKEHUH C TOMOIIBIO
MPOCTPAaHCTBEHHOTO BEKTOPA.

39. PerynupoBaHue BeIMYUHBI U GOPMBI HAIIPSDKEHUS B TPEX(Ha3HBIX
UHBEpTOpax — (hopMHUpOBaHuE (Pa3HBIX TOKOB.

40. TIpeoOpazoBarenu gacToThl. [IpeoOpa3oBaTenu co 3BEHOM
MOCTOSTHHOTO TOKA (IBYX3BEHHBIE IIPE0OPa30BATEIN YACTOTEI).

41. TIpeobpazoBarenu yacToThl. [IpeobpazoBaTenu ¢
HEMOCPEICTBCHHON CBS3EIO.

IIpakTuyeckue 3amaHus K sk3ameny (o0uie GopMyTUpOBKH):

1. Paccunrarh TOkH BO Bcex BeTBsix cxembl ipu V1 =3 B, V2 =1 B, R1
=2 kOm, R2 =1 kOm, R3 =1 kOm. [1agennem HanpsoKeHUs HA U0
npeHedpeys.

2. 2. PaccuuTaTh TOKH BO BCEX BeTBsIX cxeMbl ipu V1 =7 B, V2 =12 B,
R1=1,5kOm, R2 =1 kOm, R3 =4 kOwm. [1afnennem HanpskeHus Ha
JMOJIe TpeHeOpeyb.

3. ITocTpouTth rpadMK U3MEHEHHUS TOKA, MPOTEKAIOIIET0 Yepe3 Pe3ucTop




R1 =50 Om mpu u3MeHeHUH HanpspKeHUs V1 Mo CHHYCOUTATbHOMY
3aKoHy ¢ amruintynoit 10 B u wacroroit 50 I'u. Haiitu cpennee
3HaYeHHE HATPSDKEHUS Ha PE3UCTOPE 3a MEPHOI, BEIYHCINTE
k03 GuIueHT mynscanuy. [lageHneM HanpsHKEHUS Ha JHOIE
npeHeOpeyb.
5.2. Ilepedens padoT, BbINoJIHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kon Hazpanue Tposepsemere
WHIKATOPHI Copnep:xanue pabOTHI
paboThI padoThI N
KOMITeTeHIUit

P1 Jlaboparopras IK-2-31;I1K-2- 1. B yeM 0coOeHHOCTE pabOTHI 0THO(HA3HOTO MOCTOBOTO BBITIPSMHTEIS

pabora Nel VIL;IIK-2-B1 HA aKTUBHO-UHIYKTUBHYIO HAarpy3Ky?
UccnenoBanue 2. Kakue ObIBaloT cxembl oAHOGa3HOoro BeImpsamieHus? [aiite
ogHO]a3zHOTO CpaBHUTEIbHBIE XapaKTEPUCTHUKU.
HEYIPaBIIEMOTO 3. C moMoIIbI0 KaKuX IMapaMeTpoB IIPOU3BOAUTECS BEIOOP THOIOB JUIS
BBIIIPSIMHUTEIIS CXE€M BBIIPSIMIICHHUS?
4. IlpoBeanTe aHaNN3 HArPY30YHOM XapaKTEPUCTHKU BBIIPSIMUTEIS.
5. IlpoBenuTe aHATN3 SHEPTETHYCCKUX XapaKTEPUCTHK BBITIPSIMHUTEIIS.
6. Uem onpenensercsl HAKIOH BHEIIHEH XapaKTEpUCTUKU
BBINPSIMUTENSA?
7. UeMy paBHO HampsKeHHE XOJOCTOTO X0a OJHOIOIYIEPHOIHOTO
BBIIpAMHTEIS Oe3 QHIIbTpa, C EMKOCTHEIM (HIBTPOM U C
WHAYKTUBHBIM QUIBTPOM?

P2 Jlaboparopras IK-2-31;11K-2- 1. HazoBuTe ocHOBHBIE TpEX(a3HbIC CXEMBI BBITPIMIICHUS
paboTa Ne2 Y1;IIK-2-B1 2. HazoBUTE OCHOBHBIEC BETMYUHBI, UCTIOJIb3YEMbIC ITPH ONTUCAHUH
HccnenoBanue paboTHI BEIIPSIMATENICH
TpexdazHoro 3. ITo xakuM MpU3HAKAM KIACCU(PHUITIPYIOTCS BBIIPSIMUTEIH?
JBYXIOIyHEPHOIHOT 4. Kak u3MeHsieTcs COOTHOIIEHHE MEXKAY IPUBEACHHBIM HHAYKTUBHBIM
0 MOCTOBOTO CONPOTHBIICHUEM PACCEHBaHMS TPaHCHOPMATOPA U IIPUBEICHHBIM
BBITIPSIMHUTEIIS AKTHBHBIM COTIPOTHBIEHHEM 0OMOTOK IIPH M3MEHEHHH MOITHOCTH

TpaHcdopmaropa? 5. KakoBa 9acToTa My/IbCalliy B H3yIaeMbIX
cxemax?

6. Uto Takoe HEeIIpepbIBHBIN pesKuM?

7. Uro Takoe BHEUTHsS XapakTepucTuka? OT KaKux mapaMeTpoB
3aBUCHUT €€ MOJI0KEHHE B HEIIPEPBIBHOM peKHMeE?

8. Uro Takoe peryaMpoBOYHas XapaKTEPUCTUKA, OT KaKUX MapaMeTpOB
3aBHCHT €€ TTOJIOKEHHE B HETIPEPHIBHOM peXnuMe?

9. CpaBHUTH Tpéx(Da3zHyrO HYIEBYIO U TpeX(a3HyI0 MOCTOBYIO CXEMBbI
M0 OCHOBHBIM MOKAa3aTESIM.

P3 Kypcosas padorta mo | [TK-2-31;ITK-2- KypcoBas paboTa BKITIO9aeT B ceOst pa3pabOTKy CICAYIOINX PA3ICIIOB:
TeMe VIL;IIK-2-B1 1. Pacger 1 BEIOOpP OCHOBHOTO CHJIOBOTO 3JIEKTPOOOOPYTOBAHHUS
«IIpoextupoBanue 2. PacdeT ¥ TOCTpOEHNE OCHOBHBIX XapaKTEPHCTHUK IIpeoOpa3oBaTens
PEBEPCUBHOTO 9acTOTBI
JIBYX3BEHHOTO 3.BeI00p OCHOBHBIX KOMIIOHEHTOB 3aIIIUTHI IPe00Opa30BaTeNIs YaCTOTHI
mpeoOpa3oBaTens 1 TIOJIYTIPOBOTHUKOBBIX MOJTYIIEH
9aCTOTHI 1A
MUTaHUA
ACHHXPOHHOTO
3IIEKTPOABUTATENISD)

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme GI/IJ'IBTOB, TECTOB U T.l'l.)

MHUHHCTEPCTBO HAayKH U BhIciIero oopazosanus Poccuiickoit denepannu
Hosotpowutkuii gpuman

®denepanbHOTO rOCYIApCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIBHOTO YIPEKICHUS
BBICIIIETO 00pa30BaHUs

«HanuoHanbHbIN Mccaen0BaTeNbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET
«MHUCHUC»

Kacgenpa DnekTposHEpreTUK U MEeKTPOTEXHUKU

SK3AMEHALIMOHHBIN BUJIET NeO
ITo mucuunnune "Cunosast 21eKTpoHUKA"
Hanpasnenue 13.03.02 «DaeKTpoIHEPreTUKA U AIEKTPOTEXHUKA»

1. CunoBsie muossl. Kitaccudukanus, OCHOBHBIE XapaKTEPUCTHKH U ITapaMETPBI.

2. [IpuHIUI pa3aenbHOro YIpaBiIeHUs rpyNnaMyu THPUCTOPOB. BHelHNE XapaKTepUCTHKY TPH Pa3eIbHOM YIIPABICHHU.
JlocToMHCTBA M HEJTOCTATKH.

3. Paccuutarh TOku BO Beex BeTBsix cxembl ipu V1 =3 B, V2 =1 B, R1 =2 kOm, R2 = 1 kOm, R3 = 1 kOm. [Tanenunem




HAIpPSDKEHUSI Ha JIUOJIe IIpeHeOpeyb.

JlucTaHIIMOHHO 3K3aMEH MOXKET IPOBOAMTHCS B AJIEKTPOHHOM cpezie. DK3aMeHalnoHHbIN TecT coaepxxut 30 3ananuii. Ha pernenne
orBoautcs 60 MuHYT. Pa3pelieHHble IONBITKY - OJHA.
OO6pa3zen 3agaHuii 7151 9K3aMeHa, MPOBOAUMOTO JUCTAHIIMOHHO B 2JIEKTPOHHOH cperie.

1. TBepmoe Teno MPUHATO CYUTATH MOTYITPOBOTHIUKOM, €CITH Pa3HOCTh SHEPTHIA MEXKAY HIKHUM YPOBHEM 30HBI IPOBOTUMOCTH U
BEPXHHUM YpPOBHEM BaJICHTHOH 30HBI:

— PaBna 3;

— Mensie 3;

— boapme 3.

2. He3ansToe 3JIeKTPOHOM SHEPreTHUECKOe COCTOSIHUE B BAJICHTHO! 30HE, 00J1a/1afoliee TOJI0KUTEIBHBIM 3aps0M, Ha3bIBACTCS:
— Ilonewm;

— JIbIpKOi;

— Honom.

3. B pesynpraTe nepeMenieHus IeKTPOHOB IIPOBOANMOCTH 00pa3yeTcs

— JIpIpouHast IPOBOIUMOCTh

— IlepemenHas NpoBOIUMOCTh

— DIeKTpOHHAs TPOBOJUMOCTh

4. Kax 3aBUCHT TOK TePMOIEKTPOHHOM IMUCCUH OT TEMIEepaTyphl HArpeBa KaTo1a U paboTkl BeIX0OAA?
— YBenuumnBaercs;

— YMeHbIIaercs,

— He usmensiercs.

5. B pe3ynbrare nepeMeleH s AbIpOK IPOBOAUMOCTH 00pa3yeTcs:
— JIpIpouHast IPOBOIUMOCTH;

— IlepeMeHHas IPOBOIUMOCTD;

— DIEeKTpOHHAs TPOBOJUMOCTb.

6. Ecnu B 4eThIpexBaICHTHBIN IrepMaHnii 0OaBUTh ISTUBAJICHTHBIA MBIIIBSK, TO TaKas IPHU-MECh OyJeT Ha3bIBAThCA:
— AKIIeTITOPHOM;

— [IpumecHoit;

— JIOHOpHOHA.

7. BBenenue B OJIyIPOBOAHUK aTOMOB COOTBETCTBYIOIIEH IIPUMECH CIIOCOOCTBYET
— IToBBIIICHUIO ANEKTPONIPOBOTHOCTH;

— IToHMXEHHIO TEKTPOTIPOBOIHOCTH;

— DIEeKTPONPOBOIHOCTD HE U3MEHSIETCS.

8. DiekTpudecKuii mepexo]] MLy AByMs 001acTsIMHU MTOJIYIIPOBOTHHKA, OJTHA U3 KOTOPBIX HMEET IEKTPONPOBOAHOCT N—THIIA, a
Jpyrasi p—THIIa Ha3bIBAETCH. ..

— DIeKTPOHHBIN Nepexo;

— p-n mepexox;

— IloaynpoBOAHUKOBBII IEPEXOA.

9. M0XHO JIM TIOJIyYUTh P-N MEPEX0]] MPOCTHIM CONPUKOCHOBEHUEM Pa3HBIX MOJIYIIPOBOJIHUKOBBIX Tel?
— Her;
- Ha;

— Wuorna.

10. Inon, nperHa3HAYEHHBIH T IPeoOpa3oBaHMUs IEPEMEHHOTO TOKA B TIOCTOSHHBIN HA3bIBACTCH. ..
— ITJ1I0CKOCTHBIN TUO/T;

— BBIIpAMHUTENBHBIN THOL;

— TyHHenbHBIN 1UOL.

11. OnuH p-n-niepexo U 2 OMHUYECKUX KOHTAKTa
— IMoaynpoBOTHUKOBBIN TUO/T;

— BempsamurensHblit 110,

— IInocKkoCTHBIN AUO,.

12. ITomynpoBOAHUKOBEIE THOMABI, pabOTAIOIINE B PEKUME HEKTPHIECKOTO POOOsT:

— MnynscHBIN AMOL;

— CTaOUIMTPOH;

— Todeunsrit guoT;

13. IInocKkuif ANEKTPUIECKHi IePexoT, THHEHHBIE Pa3Mepsl KOTOPOTO, OMPEACIISIONINE €T0 IJI0MAAb, 3SHAYNTETIBHO OObIIIe
HIMPUHBI P-n-Nepexoa:




— ITJTI0CKOCTHBIN THOJT;
— CTaOUIMTPOH;
— ToueuHbIi JUO.

14. TTosrynpoBOJHUKOBBIH PUOOP € ABYMS MEPEXOJaMU U TpeMs U 0oJiee BBIBOJAAMHU Ha3bIBAETCH. ..
— Juox;

— Tpuog;

— bunomnspHbIi TpaH3UCTOP.

15. He cymiecTByeT cXeMbl BKITFOUSHHS OHITOJIIPHOTO TPAH3HCTOPA.
— C o0mum 5MHUTTEPOM;

— C obieii 6a30ii;

— C o0mum KamuopaTopom.

16. BbIxox 31eKTPOHOB 3a IpeJiesibl HOBEPXHOCTH BELIECTBA MO/ ISHCTBUEM H3ITy4YeHUs Ha3bIBACTCH. . .
— Buemrauii potoaddekr;

— Bayrpennnii porospdekr;

— IIpunynutensHsiil GpoTorddexr;

17. Ilpyn KakuX yCIOBHSAX yCHIIUTENb IPEBPAIIAETCS B aBTOI€HEPATOP:
— IIpu monoxutensHON 00paTHOMN CBA3M;

— IIpu orpunarensHoil 00paTHOI! CBS3H;

— Ilpu 0OpaTHO# CBsI3H paBHOI 1.

18. B Kakux eAMHUILIAX U3MEPSIIOTCA OCHOBHBIE IAPaMETPbl YCUIIUTEICH?
— B BosbTax;

— B ammnepax;

— B nemmbenax.

19. DnekTpoHHOE YCTPOHUCTBO, C IOMOLIBIO KOTOPOIO OCYIIECTBIIAETCS IPeoOpa3oBaHue SHEPTHH IOCTOSIHHOTO TOKa B QHEPTHIO
MIEPEMEHHOT0 TOKa PA3TMYHON (POPMBI Ha3BIBACTCS:

— YcunureneM IOCTOSHHOTO TOKa,

— BrImpsiMuTeNneM epeMeHHOTO TOKa;

— 'eHepaTopOM 2ITEKTPHYECKUX KOICOaHHH;

20. PexxumM paboThI OUIIOISIPHOTO TPAH3UCTOPA, IIPH KOTOPOM 00a p — 1 Imepexo/ia CMeIIeHb! B 00paTHOM HallpaBIeHHUH, IPU STOM
4yepe3 TPAH3UCTOP MPOTEKAIOT CPABHUTENBHO HEOOIIBIINE TOKHU, Ha3bIBAETCA

— PSKHMM HACHIIICHNS;

— PeXKHM OTCEUKH;

— aKTUBHBIN pexXuM;

— MHBEPCHBIN PEKHM.

21. Pexxum paboThI OUIIOISIPHOTO TPAaH3UCTOPA, IIPH KOTOPOM 00a p — 1 Imepexo/ia CMEIIeHB! B IPSMOM HalpaBICHHH, IPU 3TOM
gepe3 TPaH3UCTOP MPOTEKAIOT CPABHUTENBHO OOJIBIINE TOKHU, Ha3bIBAETCA
— PSXKHMM HACHIIICHNS;

— PeXKXHIM OTCEUKH;

— aKTUBHBIN pexuM;

— MHBEPCHBIN PEKHM.

22. aiire pacum¢pposky [1PIT

— TIOJIHBIH (haKTOPHBIII MIaH;

— MPEIeCTBYIOIINN (DaKTOPHBIH IJ1aH;

— TIOJTHBIH (haKTOPHBII IPOTOTHII;

— TIepBBIi (paKTOPHBIN TIIaH.

23. PexxumM paboThI OUITOIISIPHOTO TPAH3UCTOPA, IIPH KOTOPOM OJIMH 3 P — Il IEPEXOI0B CMEIICH B IIPSIMOM HaIlPaBJICHHH, a IPYroit
B 00paTHOM, Ha3bIBACTCS

— PeKXHUM HACHIIICHNUS;

— PE&XHUM OTCEUKH;

— aKTUBHBIH PEXUM;

— UHBEPCHBIN PEXUM.

24. Kakue pexxuMbl paboThl OUIIOISIPHOTO TPAH3UCTOPA XapaKTEPHbI ISt UMITYIbCHOH paboThI?
— BumonsapHEIi TpaH3HCTOP HE PabOTaeT B UMITYITECHOM PEXKHME;

— AKTHUBHBIN PEXHUM U PEXUM OTCEUKY;

— PexuM HaCBIILEHUS U aKTUBHBIA PEKUM;

— PexxuM 0TCeUKH U PeXXUM HACBILLEHHUS.

25. Kakoii pexxuM paboTsl OUTIOSIPHOTO TPAH3UCTOPA MO3BOJISIET BRIMOIHATH 3G (GEKTUBHOE yIpaBiIeHUe, IPUUeM TPaH3UCTOP




MOXET BBINOJHATE (YHKI[MH aKTUBHOTO JJIEMEHTa CXEMBI?
— PEKHUM HACBIILIEHNUS;

— PEXHUM OTCEUKH;

— aKTHBHBIN PEXUM;

— UHBEPCHBIN peXXUM.

26. [Ipu yBeNMYEHUH OTPHUIIATEITEHOTO HATIPSHKEHUS KOJUIEKTOPHBIA MEPeX0/ pacIIApsIeTCs] K COOTBETCTBEHHO YMEHBINASTCS
mMprHa 6a3bl. JTO ABJICHUE HOCUT Ha3BaHUE

— s dexra Dpnu;

— 3 dekra pacmupenus 6a3sl;

— 3¢ dexra MOIYISAINN KOIIEKTOPa;

— 3¢ dexra [lokmm.

27. ®u3ndeckuii CMBICI, KaKoTo h-mapamerpa cooTBETCTBYET KO3 (HHUIIMEHTY 00paTHOMN CBS3M 110 HANIPSDKEHUIO?
—hll1;
—h22;
—hl12;
—h21.

28. ®U3NYECKUI CMBICI, KaKoro h-mapamerpa COOTBETCTBYET BXOJHOMY COMPOTHBIICHHIO MIPY KOPOTKOM 3aMbIKAaHHU Ha BBIX0JIe?
—hl1;
—h22;
—hl12;
—h21.

29. ®u3nYecKUil CMBICH, KaKoro h-mapamerpa cOOTBETCTBYET KO PUILIMEHTY Tiepejaun TOKa P KOPOTKOM 3aMbIKaHUH Ha
BbIXOZE?

—hl1;

—h22;

—hl12;

—h21.

30. ®u3nvecKuil CMBICH, KaKoro h-mapamerpa COOTBETCTBYET BBIXOIHOW MPOBOIUMOCTH IIPU XOJIOCTOM X0J1e Ha 6aze?
—hl1;
—h22;
—hl12;
—h21.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3yabTaTOB 3alIUTHI KYpCOBO# pabOTHI OCYIIECTBISAETCS O OaTbHOM cucTeMe («OTIMYHOY, «XOPOLIOY,
«yHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIbHOY). KypcoBas paboTa cuntaeTcs BBINOJIHEHHOI YCIIEITHO, €CIIH IIPH €€ OLIEHUBaHUN
TIOJTy4dCHA OIIEHKA HE HIXKE «YIOBICTBOPHTEIHEHOY.

IIpn moBeneHNM 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SBIISIOTCS

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«XOoporo»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHUsX, IMEeT 3HaYNTENbHbIE OIIMOKH B pacyerax. [Ipy 3amuTe CTYIeHT 3aTPYIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCHI

0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

IIpu o1ieHKe pe3yIbTAaTOB 3aIUTHI OTYETOB 110 JIAOOPATOPHBIM paboTaM UCHOIb3yeTcsi OnHapHas cucTeMa («3auyTeHo» / «He
3a4TEHO), KOTOpas MpeyCMaTPUBACT CIEAYIOIINE PE3YJIbTAaThl U KPUTEPUH OLICHHBAHUS:

«3a4TeHOY - BEIMOTHEHB! Bee 3aaHus 1a00paTOPHOM PabOTHI, CTYJICHT OTBETHII Ha BCE KOHTPOJIEHBIE BOITPOCHI.

«He 3a9TeH0» - CTy[EHT He BBIIOJIHIII WX BBIIOJIHI HENPABUIIBHO 3a1aHKs 1a00paToOpHO# paboThI, CTYAEHT OTBETIII HA
KOHTPOJIEHBIE BOIIPOCHI C OLIMOKAaMHU MIJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI.

OreHKa pe3ynbTaToOB YK3aMEeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYJOBIETBOPUTEIIBHOY). DK3aMEH CUUTAeTCs NIPOHIEHHBIM YCIIEITHO, €CIIH MIPHU €ro MPOBEICHHHU I10JTy4eHa OLEHKA He HIDKE
«yIOBJIETBOPUTEIBHOY.

ITpu moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OICHKH SBIISTFOTCS

«OTnuaHO»: Oo0a Bompoca Omirera M3I0XKEHBI MOTHO (B paMKaxX IMPOrpaMMBI Kypca WIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrnocoGHOCTb CaMOCTOSATENBHO MBICIIUTD, SICHO U NOCIEA0BATENbHO U3lIaraTh CoOAEpkKaHHe OTBETa, yMEHHE 00001IaTh MaTepHall,
JIeTIaTh BRIBOAKL. [IpaBrilbHBIC OTBETHI HA JOMIOJTHUTEIBHBIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH 0TBeTa B Jlrcte ycTHOTO ompoca.

«Xopouio»: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PACKPBITHI, HO U3JI0KEHBl HEJOCTATOYHO MOJHO (He MeHee, yeM Ha 80
—90 %), m00 B OTBETE COZIEPIKATCSI HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUU TEP-MHHA IIPH TIOHUMAHHH €r0 CyTH H T.1.).
Hanname moctatouHo moIpoOHKIX 3amnwucei B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEIBLHO»: W3noxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B MEPUOIU3AIIX,
Knaccu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHHe 0HOTO U3 BOIIPOCOB MOKET OBITh KOMIEHCHUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTPEHHE TIPETIoJaBaTells) IIPH COOTBETCTBYIOIIEH 3amncH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBi1eTBOPUTEIBHON: OrtcyrctBue 3amuceif B Jlucte ycTHOTO ompoca, 0TKa3 OT OTBETa, MOJMEHa OJHOTO BOIpoca
JpyruM, Hanu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHall.

IIpu moBeneHnn 3x3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SBIISIOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OanuaoB MO TECTY NMpPHU BHINOJHEHUH TECTA 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xopo1o»: IMonmydaenue ot 75 mo 90 % OGaJIOB MO TECTY NMPH BBHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpEeMs

«Y 1OBJIETBOPUTEIHLHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 332 PETJIAMEHTHPOBAHHOE
BpeMs

«HeynoBneTBOpUTETBHON: [Monyuenne menee 50 % GamioB IO TecTy.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec

JI1.1 | T'.C. 3uHOBBEB CuioBasi 3JeKTPOHHUKA! M.: FOpaiir, 2012,
YuebHoe mocobue amns
GaxanaBpoB

JI1.2 | denncenxo [.FO OCHOBBI CHJIOBO# Taranpor: M3aarenscTBo FOxHOTO
npeoOpa3oBaTeNbHON (enepanpHOTO YHHBepcuTeTa, 2016,
TeXHHKH : yaeOHOe mocodue http://biblioclub.ru/index.php?

page=book&id=493025




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.3 | A. B. Poxsirun CunoBas 3J1eKTPOHUKA: Hosocubupck : HoBocubupcxuit
y4eOHOE TIocobue TOCYIapCTBEHHBIA TEXHUYCCKUI
yHUBepcurer, 2017,
https://biblioclub.ru/index.php?
page=book&id=576751
JI1.4 | A X Hlorenos, 1. C. | Ananorosas, uudposas u Mocksa : ®usmariur, 2017,
Crpebxkos, 10. X. CUJTOBAsSI AJICKTPOHHKA: https://biblioclub.ru/index.php?
[lorenos y4eOHUK page=book&id=485494
JI1.5 |baxoBues U. A. MuxkponpoleccopHbie Hosocubupck : HoBocubupckuit
CHICTEMBI yIIPaBICHUS TOCYJapCTBEHHBIN TEXHHYCCKUH
YCTPONCTBAMU CUIIOBOM yHUBepcurer, 2018,
9NEKTPOHUKH: CTPYKTYPHI H https://biblioclub.ru/index.php?
aJrOpUTMBI: yueOHOE mocodue page=book&id=576123
6.1.2. /lonosiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOM, 311. aapec
JI2.1 | C.P.Pesunckuii u ap. | Cu0BbI€ NOIYIPOBOAHUKOBBIE M.: Meramnyprus, 1976,
npeoOpa3oBaTenu B
METaJLTypTrHH: CIIPABOYHHK
JI2.2 | Cemenos B.10. CuitoBasi 3JIEKTPOHUKA JIJIs Mocksa: COJIOH-P, 2001,
mrobuteneit n
npodeccronanos: Yueb.
nocobue
JI2.3 | Tlapmua A.M. Hcrounuku nutaHus Kpacnosipck : Cubupckuii penepanbHbIi
JIEKTPOTEXHOJIOTUIECKUX yHUBepcuTeT, 2015,
YCTaHOBOK : yuyeOHOe mocoOue http://biblioclub.ru/index.php?
page=book&id=435721
6.1.3. MeTtoanueckue pa3padoTKku
ABTOPEI, COCTaBUTENN 3arnaBue bubnanoreka W3maTenscTBO, TOM, 371. anpec
JI3.1 ITpeoGpa3oBaTenbHast TEXHHAKA! Yemsouack: Yurex-Ilpodu, 2013,
Meroauueckue yka3aHus K ttps://Ims.misis.ru
MIPOBEIEHHIO Ja00PaTOPHBIX
pabor
JI3.2 | Kocmaros B.1. [IpoexkTupoBanmue Hosotpounk: HO HUTY "MUCuC",
PEBEPCUBHOTO THPHCTOPHOTO 2012, ttps://lms.misis.ru
npeoOpa3oBaTens:
Meroamyeckue yKka3aHus Mo
BBITIOJTHEHHUIO KYPCOBOM
paboTsI
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHO ceTu « AHTepHeT»
D1 | OnexrpoHHas OMONMMOTEYHAs CHCTEMa www.iglib.ru
72 |H® HUTY MUCuC www.nf.misis.ru
33 | Poccuiickas HaydHas aMeKTpoHHAs OHONIHOTEKA www.elibrary.ru
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
.3 Microsoft Teams
1.4 Zoom
1.5 |[MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |https://online-electric.ru/ - OHNMaiH-DACKTPUK
N.2 |https:/new fips.ru/ - @enepanbHblil HHCTUTYT NPOMBIILIEHHOH COOCTBEHHOCTH
.3 |http://window.edu.ru - UadopmanmonHnas cucrema « EnnHOE OKHO JToCcTyma K 00pa3oBaTeIbHBIM pecypcam»
.4 |http://electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - [llkona as1st SeKTPUKOB

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHarieHnne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
00ydJaromuxcs, KOMIDIEKTH J1ab0paTOpHOro 000pyHOBaHUS
JUISL  VICCIISNOBaHUS M HAJIAJKH DJIEKTPHYECKUX Ienei,
KOMIUIEKT ~ y4eOHOro  o0OpymoBaHMS UL M3Y4YEHHS
SNEKTPUYECKUX TIPUBOJOB, JA0OPATOPHBIC CTCHIBI JUIA

N3y4eHUA OCHOB aBTOMaTHu3alunu MIPOMU3BOACTBA,
nporpaMMHupOBaHUs IMPOMBIIIJICHHBIX KOHTPOJIEPOB n
YhpaBJICHUA TCXHOJOTUYCCKUMHU O6’BeKTaMI/I,

71ab0paTOpHbIE CTEHABI UIS M3YYCHHUS HPOTPaMMHPOBAHUS
MuKpokoHTposutepoB  [IM-JIM, naGopaTopHble CTEHIBI
"ABTOMaTHKa Ha OCHOBE MPOrPaMMUPYEMOI0 KOHTpOJUIEpa
SiemencS7, mabGopaTopHbIE CTEHABI S W3y4CHUS OCHOB
nudpoBoit  TexHukH "OCHOBBI LU(PPOBOH  TeXHHKH',
1abopaTopHBIE  CTCHABI JUIi  WU3ydeHHUs  CHUJIOBOM
ANIEKTPOHHUKA u npeoOpa3oBarens TEXHHUKH
"ITpeobpa3oBarens TexHuku', ocmmnorpadp FLK-123/001,
ocumnorpad GOS-620 FG, THMOBOH KOMIUIEKT y4eOHOTO
obopynosanust "[IporpaMmupoBaHHe MHKPOKOHTPOJLIEPOB
"IIM-JIM Ha 4 pabGo4mx MecT, TOPMOBO3IYIIHAS HasiIbHASL
cranmus lukey-852d+.

139 VYuebnas mabopatopusi (KOMIBIOTEPHBIH
KJIacc) Kabuner KypCOBOI'O u
JMILIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSTEIBHOH padoTH 00yJaromuxcs

Kommiekr y4eOHOW Mmebemm Ha 24  Mecta  UId
oOyuaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB  JUIS
oOyuaromuxcs, 1  cTalMOHapHBII  KOMIbIOTEp Ui
mpernogaBarens (Bce C BBIXOJOM B HHTEPHET), MPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MmenoBasi, BeO kamepa Logitech, kononku, gocryn k SUOC
Vuuepcurera MUCHUC d9epe3 nuuYHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nueH3NOHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHEI BBLACISAIOT Ba BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyTUTOpHAas
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayautopHas camocTosTenbHas paboTa - IiIaHupyemas yaeOHas paboTa 00yJaroIiMCs, BEIONHIEMAas BO BHEAYTUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANIECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He IpeyCMOTPEHHast IPOrpaMMOil ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee

CoZIep KaHUE, OCYIIECTBISIETCSA 00yJaoIMMCs HHUIMATHBHO, C LETbI0 PEaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSITENBHOH pabOTHI IO TUCIUIIIMHE MIPEOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paltoOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThI, JIEMOHCTPHPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs padoThI U T. 1. BUpI 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, HX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYHIIAMH CTYAeHTOB online (paboTa B AIIEKTPOHHOH
uHpopmannonHo-odpaszosarensHoii cpene HUTY «MUCuCy» (QUOC), yacThio KOTOPOil HEMOCPEACTBEHHO NpeIHA3HAUECHHOM s
OCYIIECTBIIEHHS 00pa30BaTENILHOTO ITpoLiecca SBIsIeTCs DIEKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHSIX B
3aBUCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHOM PabOThI, ypOBHS CI0KHOCTH. BO3MOXXHO mpoBeieHne
CHUHXPOHHOH paboTHI CO CTyICHTaMU ¢ Ucnonb3oBaHreM Microsoft Teams unu Zoom. KOHTpob pe3yabTaToB BHEAYAUTOPHOU
CaMOCTOSTENILHON paboTBhI OCYIIECTBISIETCS B IIPEEax BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yaeOHbIE 3aHATHS IO
JUCIIUITIMHE Ha IPAKTHIECKUX , JJAOOPATOPHBIX 3aHATHIX.




