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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMBbl: DJIeKTPHYECKHEe H JICKTPOHHBIE allNapaThl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MOJAEJUPOBAHMUE 3JIEKTPOHHBIX AIIIIAPATOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

Kouncynbranuu

7 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

7 cemecTp - 129,2 yaca;

B ToM unciae Ha KII/KP

7 cemecTp - 51,7 yaca;

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYasi:
KosnokBuym
JlaGopaTopnasi pabora
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

7 cemectp - 0,8 uaca;
7 cemecTp - 0 yacos;
Bcero - 0,8 yaca
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(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leabp ocBoeHMS] MMCHUIIMHBI. U3YYEHHE COBPEMEHHBIX IaKETOB KOMIBIOTEPHBIX IPOrpaMm

MOJICTTMPOBAHUS DJICKTPOHHBIX aNnapaTroB ¢ METbl0 (OPMUPOBAHUS KOMIIETEHTHOCTH B 001acTh

AEKTPOANNapaTOCTPOCHHUS U BHIIMOJIHEHUS BHITYCKHON OaKkalaBpCKOil paOboThI

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOCHME BO3MOKHOCTEH COBPEMEHHBIX IMMAKETOB KOMIIBIOTCPHBIX IIpOIrpaMM, MOACTIUPOBAHUA

AJIEKTPOHHBIX YCTPOUCTB;

- HOJIYYCHHUC I/IH(l)OpMaLII/II/I O I[MpUHIOHUITIaX I[CﬁCTBPIfI N CXEMOTEXHHUYECCKUX PEIICHUAX CHUIIOBBIX

AJIEKTPOHHBIX YCTPOUCTB;

- IIOJIY4CHHUE HAaBBIKOB MOJCIUPOBAHHUA CTATUYCCKUX aIlllapaTOB,
- [NOJIY4YCHHEC HABBIKOB 110 ITPUHATUIO 000CHOBAHHBIX TEXHUYECKHX peH_IeHI/Iﬁ IIpu MOACIINPOBAHUHN

QJICKTPOHHBLIX aIlllapaToB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHE
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-6 CiocobeH npruHUMAaTh
ydacTue B IPOEKTUPOBAHUU,
npearaTh
KOHKYpPEHTOCIIOCOOHBIE
BapHAHThI TEXHUYECKHUX
petieHuit 1 000CHOBBIBATH
BBIOOD 11€1€CO00pa3HBIX
IIPOEKTHBIX PEIICHUN B
COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHUYECKOTO 3aJJaHus B
00J1aCTH NEKTPUUYECKUX U
AIIEKTPOHHBIX aMapaToB

W I-1nk-6 JdemoHcTpupyet
3HAHUE DJIEMEHTHOU 0a3bl
CHJIOBOM JICKTPOHHUKH U
OCHOBHBIX THIIOB
AIIEKTPUUYECKUX aIIapaToB, UX
oOnactell MpUMEHEHMUS],
0COOEHHOCTEH, XapaKTEPUCTHK

3HaThb.

- OCHOBHBIC 3a1a41 U MCTO/IbI
MOACIIMPOBAHUA SJICKTPOHHBIX aIlllapaToB
M THUIIOBBIC PCIICHUA IIPUMCHACMBIC B HHUX.

[IK-6 Cnocoben npuHUMaTh
y4JacTue B IPOCKTUPOBAHUH,
npeiaraTh
KOHKYPEHTOCTIOCOOHBIE
BapUAHTBI TEXHUYCCKUX
peureHuit 1 000CHOBBIBATH
BBIOOD 11€71€CO00pa3HBIX
NPOEKTHBIX PEIICHHI B
COOTBETCTBHUH C
TpeOOBaHUSIMU
TEXHUYECKOTO 3a/I1aHUs B
00JIaCTH DIEKTPHUYECKHUX U
AJIEKTPOHHBIX aIrlapaToB

NJI-2nk-6 [IpuMeHsieT HaBBIKK
pacueTa 1 BhI0Opa OCHOBHBIX

AJIEMEHTOB JIEKTPUYCCKHUX U

AIIEKTPOHHBIX aIMapaToB

YMETh:
- COCTaBIIAATh CXEMBbI 3JIEKTPOHHBIX
annaparoB B IPOIPaMMHBIX KOMILJIEKCaX.

[IK-7 Cnocoben
OCYIIECTBIISITH TIOMCK
Hay4YHO-TEXHHYECKOU
uH(poOpMaluu U
y4acTBOBaTh B
COCTaBIJIEHUH, TTOJITOTOBKE U

NJI-1nk-7 JlemoncTpupyer
YMEHHUE OCYIIECTBIISITh TOUCK
Y TIPOBOJIUTH aHAJIN3
HCTOYHHWKOB HAy4YHO-
TEXHUYECKON MH(POpMaIn

3HaThb.

- BOBMOXXHOCTH ITPOTPaMMHBIX
KOMINJICKCOB IJI MOACIUPOBAHUA
9JICKTPOHHBIX aIlllapaToB.

YMETB:
- pacCUUTHIBaTh PEXKUMBI pabOTHI U




Koa n HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

0 OpPMIIEHUN TEXHUYECKOU
JIOKyMEHTAIUU

aHAJIM3UPOBATh PE3YJIbTAThI
KOMIIBIOTEPHOI'0 MOJIETTMPOBAHUS
IPOLIECCOB B CUIIOBBIX JIEKTPOHHBIX
anmaparax.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumimHa OTHOCUTCS K OCHOBHOW MpOo(ecCHOHANbHOW 00pa3oBaTeNbHON IMporpaMme
DNeKTpuueckre W AyeKTpoHHble ammapatsl (mainee — OIIOII), wampaBnenuss moaroroBku 13.03.02
DJEeKTPOIHEPreTHKA U DJICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa3oBaHMe - OaKalaBpHaT.

TpeGoBaHust K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HATh HUCIOJIF30BATh CIPABOYHYIO JIUTEPATypy IUIsl cOOpa M aHaIN3a JAHHBIX JUISI MOJACITUPOBAHUS

- YMETh PACCUUTHIBATh PEXKUMBI pa0OTHI M aHATH3UPOBATH PE3YIbTATHl KOMIIBIOTEPHOTO
MO/ICJIMPOBAHUS MIPOIIECCOB B CHJIOBBIX 3JIEKTPOHHBIX ammapaTax

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTecTalMy 8 g | O |Jlex JIab | Ip — - VIKKTL | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MonenupoBaHue 1 10 7 2 2 2 - - - - - 4 - CamocmoamensHoe usyuenue
cpeacTBa meopemuueckozo mamepuana: Visyaenue
MOJICJTUPOBAHUS JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
11 MonenupoBaHue u 10 2 2 2 - - - - - 4 - "MopenupoBaHue U CPEICTBA MOACTUPOBAHUS"
cpeacTBa H3yuenue mamepuanog 1umepamypnoix
MO/ICTTUPOBAHHUS UCIOYHUKOB:
[4], cTp. 5-14
[5], ctp. 552-578
2 [Iporpammusie 20 8 2 2 - - - - - 8 - CamocmosamensbHoe usyuenue
koMiuiekcsl OrCAD u meopemuyueckozo mamepuana: Nzyuenue
Matlab / Simulink JIOTIOJTHUTEIBHOTO MaTepHaa o pasjierny
2.1 IIporpammusie 20 8 2 2 - - - - - 8 - "ITporpammusie kommekcsl OrCAD n Matlab /
komiuiekcsl OrCAD u Simulink".
Matlab / Simulink H3yuenue mamepuanos numepamypHuix
UCHMOYHUKOG:
[1], cTp.1-46
3 MoenupoBaHue 30 10 4 4 - - - - - 12 - Iloozomoexa Kk nadopamopnoi pabome: Jlins
AIIEKTPOHHBIX BBITTOJIHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
arnmnapaToB B HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
MIPOTPaMMHOM 3a1a4M BBITIOJHEHMS JTaOOpaToOpHOi paboThl, a
kxommiekce OrCAD TaK K€ U3y4UThb BOIIPOCHI BAPUAHTOB
3.1 MonaenupoBaHue 30 10 4 4 - - - - - 12 - 00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
SIEKTPOHHBIX pazzgene "MoaenupoBaHue 3IEKTPOHHBIX
anmapaTos B annapaToB B IPOrPaMMHOM KOMILIEKCE
IIPOrPaMMHOM OrCAD" marepuany.

kommiekce OrCAD

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO06.

[1], cTp.91-100




[4], cTp.14-36

4 DJeKTpOHHBIE 24 6 4 4 - - 10 - Ilo020mogKa K npaKkmu4eckum 3auamuam:
anmnapaThl, peryJsToOpbI W3y4yenune marepuaina 1o pasaeny
MIOCTOSIHHOTO TOKa "JJIeKTPOHHBIE alNapaThl, PEryJIITOPbI
4.1 ONeKTpOHHBIE 24 6 4 4 - - 10 - MOCTOSTHHOTO TOKA" TTOJIrOTOBKA K BBIITOJTHEHHIO
anmnapaTsl, PEryIsiTOPbI 3a7aHUH Ha IPAKTHIECKUX 3aHATHIX
MOCTOSTHHOTO TOKa H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[2], cTp. 261-262, 270-272, 434-439
[3], cTp.295-307
5 DNeKTpOHHBIC 24 6 4 4 - - 10 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
anmnaparhl, peryJsTOpbI J1J1s1 BBITIOJTHEHUSI 3aIaHU# 110 JIabopaTOpHO
MIEpEeMEHHOr'0 TOKa paboTe HEOOX0ANMO TPEBAPUTEIHEHO H3Y4UTh
5.1 ONeKTpOHHBIE 24 6 4 4 - - 10 - TEMY Y 3a/1a4¥ BBITIOJHEHU J1a00paTOpHOU
anmnaparhl, peryJsToOpbI paboThl, a TakK k€ U3YYUTh BOIIPOCHI BApUAHTOB
MEPEMEHHOT0 TOKa 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
paszzene "DNeKTpOHHbIE aNapaThl, PeryIsTOPsI
MIEPEMEHHOT0 TOKA" MaTepuaity.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[2], cTp. 428-434
[3], ctp.310-316
OK3aMeH 355 - - - - - - 335
Kypcogoii npoekr (KIT) | 72.5 - - - 16 0.8 51.7 -
Bcero 3a cemecTp 216.0 32 16 16 16 0.8 95.7 335
Hroro 3a cemecTp 216.0 32 16 16 18 4 0.8 129.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Moodenuposanue u cpedcmea mMooeauposanus

1.1. MonenupoBaHue U CpeICcTBA MOJEIUPOBAHUS

OTtanbl CKBO3HOIO MPOEKTUPOBAHMS 3JIECKTPOTEXHUUECKUX YCTPOUCTB. MojenupoBaHue Kak
CPEICTBO YMEHBIIICHHUS BPEMEHHM M 3aTpaT Ha NpPOEKTHpOBaHHE. TpeOoBaHMS K Iporpammam
MojenupoBaHusi. OO030p COBPEMEHHBIX KOMIBIOTEPHBIX MTPOrpaMM JJi  MOJCTHUPOBAHUS
JJICKTPUYCCKUX  LICTICH, CPaBHUTCIBbHBIA aHAIW3 WX (DYHKIIMOHAIBHBIX  BO3MOXKHOCTEH.
[Tporpammusiii komrieke OrCad: obmiast CTpykTypa, Ha3HaUYeHUE, YCTAaHOBKA.

2. Ilpoepammusie komnaexcol OrCAD u Matlab / Simulink

2.1. TIporpammusie kommuiekcsl OrCAD u Matlab / Simulink

O030p COBPEMEHHBIX KOMIBIOTEPHBIX MPOrpaMM Uil MOJAEIMPOBAHUS IJIEKTPUUECKUX LIeTeH,
CPaBHMTEJBHBIM aHANIMU3 UX (QYHKIMOHAIBHBIX BO3MOxHOcTed. [Iporpammusiii kommieke OrCad:
o0miass CTpyKTypa, Ha3HaueHHe, ycTaHoBKa. IIporpamma rpagpudeckoro BBojga Schematics.
@yHKIMOHAIbHBIE BO3MOKHOCTH. HacTpoiiku koHpurypauuu. OCHOBHbIE KOMaH bl IPOrpaMMbl B
pEKMMax PpENaKTUPOBAHUSA CXEM M CHMBOJIOB OTAEIBHBIX KOMIIOHEHTOB. PucoBaHume cxeMm u
HE00X0IMMBbIE KOMITOHEHTHI JUIst pacueta. OcoOeHHOCTH paboThl ¢ Ombmmorekamu. [loaroroBka
MojenupoBaHuio. CTpyKTypa TEKCTOBOT'O 3aJlaHHs Ha MOJIEIMPOBAHUE, S3bIK TEKCTOBBIX (aillloB ¢
pacmmpeHusMu .cir, .als, .net. 3amyck mporpamMmbl MOJEIMPOBAHUS M IOCTPOCHUS PE3YIIbTATOB
PSpice AD. IlIporpamma MopenupoBaHus M ToOCTpoeHusi pesynbratoB PSpice AD. BeizoB
nporpaMMbl. @DyHKIMOHAIbHbIE BO3MOXHOCTU. (OCHOBHBIE KOMaH/bl Hporpammsbl. BeiBox
uHpOpMaLlUU O XOJe pacyeTa Mojaenu. Busyanmuzanus pesyinbraToB MojenupoBaHus. Pabota c
rpaduKaMu: CO3/aHUE KOOPAWMHATHBIX IUIOCKOCTEH, CHHXPOHHM3ALUS, MaclTaOHUpOBaHHUE,
JJIEKTPOHHBIN KypCcOp, MaTeMAaTUYECKUE Olepaluy. BBIBOI pe3yiapTaTOB MOAEIUPOBAaHUS B BUIC
TEKCTOBBIX Tabmui. TekcToBbIl (haill pe3yabTaTOB MOACITHPOBAHUS C PACHIMPEHHEM .OUt U €ro
UCIOJIb30BaHUE JUIS TOMCKA U aHaliu3a omKOoK npu MoaenupoBanuu. IIporpamMmmuas cpena Matlab /
Simulink 19 MomenupoBaHUS CHIIOBBIX 3JIEKTPOHHBIX anmapaToB. OCOOEHHOCTH IMOCTPOECHUS
KOMITBIOTEPHBIX MOJIeNIel CHIIOBBIX AJIEKTPOHHBIX amlapaToB MPOrpaMMHOM KoMiuiekce Matlab /
Simulink. I[Tpumepsl Mozenell CUTOBBIX 3JIEKTPOHHBIX aNapaToB.

3. MO@@JZMDOSCZHM@ ANEKMPOHHbIX annapamaoe 6 npocpammHOM KOMNIEKcCe OrCAD

3.1. MoaenupoBaH#e JIEKTPOHHBIX anmapaToB B mporpaMMHoM Komruiekce OrCAD

Mogenu aHanmoroBbIX KOMIOHEHTOB B PSpice. IlaccuBHblE KOMIIOHEHTBI — PE3UCTOD,
KOHJEHCATOp,  WHAYKTUBHOCTb,  B3aUMHas  WHJAYKTUBHOCTb, = MAarHUTHBIA  CEpICUHHK
TpaHchopmaropa. 3ajaHue HayajdbHBIX YCIOBUH B MMapaMeTpax KOMIIOHEHTOB. 3aBHUCHMOCTb
[1apaMeTPOB IACCUBHBIX KOMIIOHEHTOB OT Temmeparypsl. He3aBHCHMBbIE MCTOYHHUKHM CUTHAJIOB —
MOCTOSIHHBIN, 3KCIIOHEHLMAIBHBIA, KYCOUHO-TMHEWHBIA, UMITYJIbCHBIN, CHHycOonAanbHbId. OO0mas
uH(popManus, onucaHue. Bpibop mapamMeTpoB HMMITyJIBCHOIO MCTOYHHMKA CHUTHANA JJIS CO3/aHUA
UJCANBHBIX UMITYJIbCOB. VneanbHble kimtoud. JIMHENHBbIE M HENMHEHHBIE 3aBUCHUMBIE MCTOYHUKHU
curHanoB. OOmass wuHpOpMaNUs, ONUCaHWE. AHAJIOTOBbIe (DYHKIIMOHAIBHBIC OJOKH IS
BPEMEHHOI'0 M YacCTOTHOrO aHainu3a. Tabiu4HOe IMpeJCTaBIeHHE W MepeAaToyHble (YHKIIUH.
MonenupoBanue BIIEKTPAYECKHUX ernei, COJZIEPKAIINX HEJIMHENHBIE 3JIEMEHTBHI.
[TomynpoBOTHUKOBBIE TPUOOPHI: JMOA, TUPUCTOPHI, OWUMOJSAPHBIA M MOJIEBOW TPaH3HCTOPHI.
[ToapoOHBI aHaTU3 TPHHIIMIIOB IMOCTPOCHHS MOJEIH TOJYIPOBOJIHUKOBOTO nuoaa B PSpice.
HupextuBel ~ MojenupoBanuss B Pspice.  Hactpoiika  mapamMeTpoB — MOJETUPOBAHMSL.
MHOroBapruaHTHBI aHaau3 MpPHU BapvalMu TEMIEparypel M JAPYIMX MapaMeTpoB. AHamu3
NEPeXOAHbIX TIPOLECCOB IO BPEMEHM NpPU BO3JEHCTBUM CHUTHAJIOB PA3MUYHON  (OPMBIL
OmnpeneneHne HayalbHBIX YCJIOBUM, 3arpy3ka U COXpaHEHHME HAYaJIbHBIX 3HAYEHUl TOKOB H
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HanpsDKeHUH B cxeme. Pacder XapakTepuCTUK JMHEApU30BaHHOHN IIETH B YaCTOTHOW 00JAaCTH MpHU
BO3/ICIICTBUM OJHOTO WJIM HECKOJBKHMX CHUTHAJOB. Pacdyer mo moCTOSSHHOMY TOKY HpU Bapualuu
WUCTOYHUKOB TIOCTOSTHHOTO HAMPSDKCHUS WM TOKA, TeMIepaTyphl W JPYTHX MapaMeTpOB IICTIH.
[IpeoOpaszoBanue Pypre. [Iporpamma pacuera mapameTpoB MOJENEH aHAJOTOBBIX KOMIIOHEHTOB
Model Editor. BwoB mnporpamMvbl. DyHKIIMOHAIBHBIE BO3MOXHOCTH. OCHOBHBIE KOMAaHJIbI
nporpammel. [lonyuenune mapamMeTrpoB Mojieneil KOMIOHEHTOB Ha OCHOBE HM3BECTHBIX KPUBBIX U
3aBucuMmocteil. Co3gaHue, HCIONB30BAaHME M IOLKIIOYEHHE BHEIIHHX OHOMmorek. Painel c
pacmmpenneM .lib u .slb. Coznanne cuMBOJIOB KOMITOHEHTOB.

4. 3ﬂ€Kﬂ1p0HHbl€ annapamivl, pecyiAaniopvl nNOCNIOARHO20 mMoKd

4.1. DneKTpoHHBIE annapaTsl, PEryJIATOPbl IOCTOSHHOTO TOKA

[IpumeHeHne NOMYNPOBOAHUKOBBIX INpuOOpoB. CocTaBiaeHHME Mojeleil M HUccIeJoBaHHE
XapaKTEPUCTUK PETYJIATOPOB IOCTOSHHOTO TOKA. THIIOBBIE CXEMBI. AJITOPUTMBI YIPaBICHHUS.
[Tpumepsl MoaenupoBaHus. Pacuer XapakTepUCTUK JMHEApPU30BaHHOM LIeNU B YaCTOTHOM 00JsiacTu
IIPY BO3/ICHCTBUU OJIHOTO WJIA HECKOJBKUX CUTHAJIIOB HA IIPUMEPE 3BEHA C 3alaHHON IepeIaTOuHON
¢ynkuueit. Iloctpoenue norapuMUYECKHX aMIUTUTYAHO-4YaCTOTHOH U (pa30BO-4aCTOTHOU
XapakTepUCTHK, a Takke rojorpaga. PacueT mo mocTosHHOMY TOKY HpH BapHallUd UCTOYHUKOB
IIOCTOSIHHOTO HaIpPsDKEHWS WM TOKa, TEMIIepaTypbl M APYIMX MapaMeTpoB LENH Ha IPUMEPE
U3MEPEHUs XapaKTePUCTUK OUIIOISPHOTO TPAH3UCTOPA. .

S, 9Jl€Kmp0HHbl€ annapamnivl, pecyiaAanopsvl nepemeHHoco noka

5.1. DyeKTpOHHBIE anmnaparsl, PeryisTOpbl IEPEMEHHOTO TOKA

MopnenupoBanue # U3ydeHHE pabOThl OJHOMOJIYNEPUOJHOTO U  JBYXIOJYIEPUOIHOIO
BBIIPAMUTENS NIPM aKTUBHOM M aKTUBHO-WUHIYKTUBHOW Harpys3ke. MonaenupoBaHuE U H3ydeHUE
paboTel Tpex¢azHOro MHBEPTOpA HANPSHKEHUS COCIMHEHHOTO B 3BE3]ly IPU aKTHBHOM Harpyske.
MogenupoBanue Tpex(a3HOro HMHBEPTOpa HANpsDKEHUS ¢ ympasileHueM no wmeroay LIIVM.
BoixoaHbie GUIBTPEL..

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. UccnenoBaHue nepexoaHbIX MPOLIECCOB B LIETISIX, COCTOSIIIUX U3 HE3aBUCUMBIX HCTOYHHUKOB
CUTHAJIOB, NJCAJIBHBIX KIIIOUEH U TaCCUBHBIX KOMIIOHEHTOB. 3aJaHUE HAYAJIbHBIX YCIOBHH.
IIpoBeneHrE MHOTOBapMAHTHOTO aHAIM3a IIPU U3MEHEHHUH [TapaMeTpOB MOJIENIeH
KOMIIOHEHTOB;
2. 3nakoMcTBO ¢ nporpammubIM kKomiuiekcoM OrCad. [IprnoGpereHne HaBbIKOB pabOTHI €
nporpaMMoii rpagudeckoro BBojJa cxeMm Schematics 1 mporpaMMoil MOI€TMPOBaHUS U
noctpoeHus pe3ynpratoB PSpice AD Ha npumepe npocTelInx 3eKTPUUIECKUX Lenei
IIOCTOSIHHOTO U IEPEMEHHOTO TOKA;
3. Pacuer xapakTepHuCTHUK JIMHEAPU30BAaHHOM 1IETH B YaCTOTHOM 001aCTH MPHU BO3ICUCTBUHI
OJIHOTO WJIM HECKOJIBKUX CUTHAJIOB HA IIPUMEpE 3BEHa € 3aJaHHOM MepeaTouHon QyHKIHEH.
[TocTpoenue norapupMUIECKIX aMIUTUTYAHO-YaCTOTHON U (Da30BO-4aCTOTHOM
XapaKTepUCTHK, a TaKKe roxorpada;
4. PacueT 1o NocTOSTHHOMY TOKY MPY BapHallMi HCTOYHUKOB OCTOSIHHOTO HAIPSKEHUS WIIH
TOKa, TEMIIEPATypPbl U IPYrUX NapaMeTPOB LIENIN Ha IPUMEPE U3MEPEHUS XaPaKTEPUCTUK
OUTIOJIIPHOTO TPAH3UCTOPA;
5. IlpumeHeHue noynpoBOAHUKOBBIX MPHOOpoB. CoCTaBlIeHHE MOJIENIEH U UCCIIEI0OBAaHHE
XapaKTEPUCTHK PETYIATOPOB HAMPSKEHUSI IOCTOSTHHOTO U MIEPEMEHHOI0 TOKa, YIPaBIIsEMbIX
0J1HO(a3HBIX M Tpex(a3HBIX BHIIPAMUTENEH, paOOTAIONIMX HA PA3JIMUYHbIE THUIIBI HATPY3KH,
0/1HO(a3HbIX U Tpex(Pa3HbIX UHBEPTOPOB HANPSIKEHUS;
6. IIpuoGpeTeHre HaBBIKOB pabOTHI C MPOrpaMMOI pacueTa napaMmeTpoB MOee



aHanoroBbix komrnoHeHToB Model Editor. [Tonyuenue napamMeTpoB Mojesei pa3inyHbIX
9JIEKTPOHHBIX KOMIIOHEHTOB Ha OCHOBE M3BECTHBIX KPUBBIX U 3aBUCHMOCTEH, YKa3aHHBIX B
karajorax pupm-nponsBoautencii. Coznanue OUOIMOTEK MOJIEICH IIMEKTPOHHBIX
KOMITOHEHTOB. [IpuMeHenne co3qanHbIX MOIeIeld KOMIOHEHTOB IIPU MOJICINPOBAHUHT
Pa3IUYHBIX AJICKTPOHHBIX YCTPOUCTB.

3.4. TeMbl 1a00paTOPHBIX padoT
1. ®yHKIMOHATBLHBIE BO3MOXKHOCTH peaakTopa Schematics. Hactpoiiku koHpuUrypamuu.
OcHOBHBIE KOMaH/Ibl IPOTPAMMBI B peKUMax PrcoBaHue cxeM U He0OXOqMMbIe KOMIIOHEHTHI
JUIS pacuera;
2. ITaccuBHBIE KOMIIOHEHTHI. 3a1aHUE HAYAJIbHBIX YCIOBHUM B ITapaMeTpax KOMIIOHEHTOB.
3aBUCHUMOCTh apaMeTPOB MACCUBHBIX KOMIIOHEHTOB OT TEMIIEPATYPbI;
3. MopenupoBaHue OJHONOIYIEPUOIHOTO BEIPAMHUTENS Ha 6a3e Tupuctopa MCR729;
4. MopgenupoBanue BAX nuona, TpaHsucropa.
MopnenupoBanue oOpaTHOI CBsI3U;
5. MonenupoBanue Tpex(a3sHOro MHBEPTOPa HAINPSHKEHUS, PabOTAIOIIEro Ha AKTUBHYIO
HarpysKy, COeIMHEHHYIO B 3BE3]1Y;
6. MonenupoBanue Tpex(a3sHOro HHBEPTOpa HAMPSIKEHUSI C YIIPABICHUEM 110 METOY
asyxnossipaoro M.

3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAYUU O KYDPcosomy npoekmy/pabome (KIIP)

1. KoHncynpranuum HanpasieHbl Ha BBIIOJHEHHE pa3/ieloB KypCOBOI'O MPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTens). B paMkax 4YacoB Ha TIpyIIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAaCTHU pAcUYETHBIX 3aJaHUM pasjaena
"MoznenrpoBaHu€e 2JIEKTPOHHBIX alapaToB B MporpaMMHoM Komiuiekce OrCAD"

2. KoHcympranmuu HampaBJeHbl Ha BBIIOJIHEHHE pa3/ieloB KypCOBOTO TPOEKTa IOJ
PYKOBOJACTBOM HacTaBHMKa (mpemnogasarens). B pamMkax uYacoB Ha TIPYNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE YAacTHW pAcUETHBIX 3aJaHUM pasjaena
"DNIEKTPOHHBIE alIaparhl, pEryIsITOpbl HIEPEMEHHOTO TOKa"

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

1. OOGcyxneHune MarepuajgoB 1o KeiicaMm paszgena "MopaenupoBaHHEe U CpeACTBa
MOJIeIUPOBaHUS"

2. O6cyxnenue MmatepuanoB mo keiicam paszznena "[Iporpammubie kommiekcsl OrCAD u
Matlab / Simulink"

3. OO6cyxaeHne MaTepualnoB Mo keiicam pazzaena "MojaenupoBaHue 3JIEKTPOHHBIX alapaToB
B niporpaMMHoM komiiekce OrCAD"

4. OOcyxIeHHe MaTepualoB IO Kelcam paszzena "DJIeKTpOHHbIE allapaThl, PEryisTOpbI
ITOCTOSTHHOT'O TOKa"

5. OO6cyxneHue MaTepualoB MO KeiicaMm pasjena "DJIEeKTpOHHBIE ammaparhbl, peryisTopbl
MIEPEMEHHOTO TOKa"

3.6 TemaTnka KypcoBBIX POEKTOB/KYPCOBBIX padoT

7 Cemectp
Kypcosoii npoekt (KIT)
I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-6 7-10 | 11-16 | 3auerHas
Pasnen 1 2 3 3ammra




KypCOBOT'O
POEKTa

KypCOBOI'O
MIPOEKTa

O0Bem
pazzneina, %

20 40 40 -

BrimonmeHHbBIN
00BeM
HapacTarIUM
urorom, %

20 60 100 -

Howmep pasznena

Pazgen KYPCOBOI'O ITPOCKTA

1

Teoperudeckre pacueTsl 3HAYCHUST MHIYKTUBHOCTHU JAPOCCEIIS U3 YCIOBUH
paboThI perynsaropa

2 B nmporpammuom komruiekce Pspice copmupoBaTs MaTeMaTHUECKYIO MOJIEIb
C CHCTEMOM YIIPaBJICHUS
3 PaccuuTath 1 BBIOpaTh peasibHBINA CHIIOBOM MOIYIPOBOAHUKOBEIM TPHOOP IS

CHUJIOBOT'O KJIKOYa PEryirsiTopa
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHNUS 110

Howmep paznena
JTUCLUILIMHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAaHUE)

Konpr
JUCLUIUIMHE COOTBETCTBUHM C
MHIUKAaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]2[3]4]5
3HaTh:
OCHOBHBIE 33J1a41 U METO]Ibl MOJICJINPOBAHUS Konnoksuym/«MojennpoBaHue U CpeacTBa
JJIEKTPOHHBIX allapaToB U THUIIOBBIE PEILIECHUS NA-1nk-6 + | + MOJIEIMPOBaHUs B IporpaMMHOM Komiuiekce Orcad 9.2»
IIPUMEHSIEMbIE B HUX
BO3MO>KHOCTH MPOTPaMMHBIX KOMILJIEKCOB JJIs1 V-1 + + KomnokBuym/MopenupoBaHue 37eKTPOHHBIX alllapaToB
MOJICJIMPOBAHMsI 3JIEKTPOHHBIX aIlapaToB
Ymern:
COCTABJISATh CXEMBI JJIEKTPOHHBIX AIIApaTOB B JlaGoparophas paboTa/JIabopaTopHBII MPAKTHKYM:
IIPOrpaMMHBIX KOMILIEKCax N-2nx-6 + | + | + | «3amura 1a60paTOpHBIX pabOT MO MOJIECINPOBAHUIO
JJIEKTPOHHBIX alapaToB»
paccUMTHIBATh PEXUMBI pAOOTHI M aHAIN3UPOBATh Kontponbnas pabora/KontposnbHas padora :
pe3yJIbTaThl KOMIIBIOTEPHOTO MO/IETTUPOBAHUS NA-1nk-7 + + | + | «MoaenupoBaHue Tpex(pazHOro HHBEPTOPA HANPSKEHUS
ITPOLIECCOB B CUJIOBBIX JIEKTPOHHBIX anmnaparax ynpasisiemoro 1o merony MMy
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KontponbHas pabora : «MojaennpoBanue Tpex(ha3sHoro MHBEPTOpa HANPSKEHUS
ynpasisiemoro o merony LIIMM» (KontposbHas pabota)
2. JJabopaTopHBIi IPAaKTUKYM: «3aIuTa Ja00paTOpHBIX paboT MO MOJACIUPOBAHHIO
3JICKTPOHHBIX anmaparoBy (JIaboparopHas padora)

Dopma peanmsanuu: [Iposepka 3ananus
1. «MopaenupoBaHHe U CpeACTBa MOAETUPOBaHUS B IporpaMMHOM Komiuiekce Orcad 9.2»
(Komnoksuym)

®dopma peanmsaiuu: Y ctHas popma
1. MonenupoBaHue 371eKTpoHHBIX anmnapaTtos (KomnokBuym)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS NPUIOKEHUEM A.
baninpHO-pEeNTHHIOBasE CTPYKTYpa KypCOBOTO IMPOEKTA ABJISIETCS MPUIIOKEHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Kypcosoii npoexm (KI1) (Cemecmp Ne7)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHnem o OauIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. PazeBur, B. /. Cucrema npoektupoBanus OrCAD 9.2 / B. 1. Pazesur . — M. : COJIOH-P, 2001 .
— 519 c. - ISBN 5-934551-04-3 .;

2. CrnpaBouHuk o cunoBoii anekTponuke / FO. K. Pozanos, I1. A. Boponus, C. E. PeiBkuH, E. E.
Yarmmerud ; pex. H0. K. Po3zanos . — M. : U3natenbckuii mom MOU, 2014 . — 472 ¢. - ISBN 978-5-
383-00872-0 .;

3. DnexTpuuecKue U 3JIEKTPOHHBIE almaparsl : y4eOHUK JIIsl By30B [0 HANpPaBICHHUIO
"DNEeKTPOTEXHHKA, dJEKTpOMEXaHukKa u annekTporexnonorun” : B 2 1/ Pen. A. I'. 'omxkeno, 0. K.
Pozanos . — M. : AKAJIEMUS, 2010 . — (Beicmiee npodeccnonanpaoe oopa3oBanue) . - ISBN 978-
5-7695-6254-9 . T.2 : CunoBsle 3nekTpoHHble annapatsl / A. I1. bBypman, [u 1p.] ; Pen. A. T
Tomxemnno, 0. K. Po3zanos . — 2010 . — 320 c. - ISBN 978-5-7695-6255-6 .;
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4. I'punoepr, P. I1. MonenupoBanue ¢ IOMOIIbIO MporpaMMHoro komriekca PSpice 9.1 :
METOMYECKOE Mocodue 1mo Kypcy "MoennpoBaHue JIEKTPHUESCKUX HETIeH" 110 HalpaBICHUIO
"DNeKTpOoTeXHHKa, NIeKTpoMexaHuKa u nekrporexHonorun” / P. I1. I'punbepr, A. A. KBacHIok,
Mock. sHepr. uH-T (MOU TVY) . — M. : U3a-Bo MDU, 2005 . — 56 c.;

5. 0. 1. bonorosckuii, I'. 1. Tanaznel- "ORCAD 9.x, ORCAD 10.x. [Ipaktuka MonenupoBanus",
NznarensctBo: "COJIOH-ITPECC", Mocksa, 2008 - (208 c.)
https://biblioclub.ru/index.php?page=book&id=117815.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuit makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeicta Linux;

4. Maitna BugeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6udjnoTexa onaiin' -
http://biblioclub.ru/index.php?page=main_ub_red

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HanMeHOBaHUe
YueOusie aynutopuu A | DDA-7, Tunorpad CTOJI MPEeroiaBatTessi, CTON yueOHbIH, CTYIL,
[IPOBEICHHUSA JIEKIIUOHHBIX mkad 17 JOKyMEHTOB, MYJIbTUMEIUNHBII
3aHATUM U TEKYLIETO IIPOEKTOp, IKpaH, [OCKa MapKepHasd,
KOHTpPOJIA 1a00paTOPHBIN CTEH]], KOMIIBIOTED

NepCOHANbHBIN, THBEHTaph y4EOHBIH,
JUIUIOMHBIE U KypCOBBIE€ Pa0OTHI CTYJEHTOB

VYuebnsie ayautopuu st | 93A-7, Tunorpad CTOJI TIPENo/IaBaTelis, CTOJI Y4eOHBIH, CTY,
IIPOBEJICHUS mKkad 11 JOKYMEHTOB, MYJIbTUMEUHHBIN
MPaKTUYECKUX 3aHATUH, IIPOEKTOP, FKPaH, J0CKa MapKepHas,
KP u KII 71a00paTOPHBIM CTEH], KOMIIBIOTEP

MepCOHANbHbBIN, UHBEHTAPh YUEOHBIH,
JUIJIOMHBIE U KypCOBBI€ pabOThI CTYJICHTOB

VYyeOunble ayauropun 1uig | IDA-7, Tunorpad CTOJI MPEI0IaBaTeNsl, CTOJI y4eOHbIH, CTYII,
IIPOBEJICHUS mKkad 11 JOKYMEHTOB, MYJIbTUMEIUHHBIH
71a00paTOPHBIX 3aHATUN IIPOEKTOP, FKPaH, J0CKa MapKepHas,

71a00paTOPHBIM CTEH], KOMIIBIOTED
MepCOHANbHBIN, MHBEHTAPh Y4EOHBIH,
JMIJIOMHBIE U KypCOBBIE pabOThI CTYJJCHTOB

VYyeOuble ayautropun 1yt | IDA-7, Tunorpad CTOJI TPEIo1aBaTesi, CTOJ yueOHbIH, CTYII,
IIPOBEJICHUS mKkad 11 JOKYMEHTOB, MYJIbTUMEIUHHBIH
MIPOMEXYTOUYHOMN IPOEKTOP, IKPaH, 10CKa MapKepHas,
aTTecTaluu 71a00paTOPHBIM CTEH]T, KOMIIBIOTED

MepCOHANbHBIN, MHBEHTAPh Y4eOHBIH,
JMIJIOMHBIE U KypCOBBIE pa0OThI CTYJICHTOB

[Tomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI MUChMEHHBIH,
CaMOCTOSITENIbHOM KomnbroTepHslit BEIIAJIKa JUIS OJ1€XK b, KOMITbIOTEpHAsI CETh C
paboThI YUTATBHBIHN 3aJ1 BBIX0JIOM B IHTEpHET, KOMITBIOTED
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MIePCOHANBHBIN, IPUHTEP, KOHAUIIUOHED

ITomentenus miis
KOHCYJIbTUPOBAHHS

ODA-13,
Aynuropus

CTOJI TIPEIo/IaBaTesl, CTON yueOHBIH, CTYII,
9KpaH, I0cKa MapKepHasi, Ha0OpbI
JIEMOHCTPAIIMOHHOTO 000PYIOBAHMS

IMTomemenus misa
XpaHeHus: 000pyIOBaHUS
1 y4eOHOI0 MHBEHTaps

DDA-20, ApxuB

CTOJI, CTYJI, JOKYMCHThI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[GJII/IPOBaHI/IC QJICKTPOHHLIX allllapaTOB

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 «MoaenupoBaHue U CpeICcTBa MOJICIMPOBAHKS B IporpaMMHOM KomIuiekce Orcad 9.2y
(KomnmoxkBuym)

KM-2 MopaenupoBanue 31eKTpoHHBIX anmapaTtoB (KommokBuym)

KM-3 JlaGopaTopHblif PaKTUKYM: «3aluTa JJabOpaTOpHBIX paboT M0 MOJIEIUPOBAHUIO SJIEKTPOHHBIX
arnmapaToBy (JlabopaTopHas pabota)

KM-4 KontposbHas padota : «MojenupoBanue Tpex(}a3HOro HHBEPTOPA HAIPSKEHUS YIIPaBIsEMOI0
no merony LLIMM» (KontponbHas paboTa)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4
pasjena Henens 6 10 12 16
KM:
1 MonenupoBaHue U CpecTBa MOIETUPOBAHUS
1.1 MoaenupoBaHue U CpeACTBa MOJCITUPOBAHUS + + +
2 [Tporpammusie kommiekcsl OrCAD u Matlab / Simulink
2.1 [Tporpammusie kommiekcsl OrCAD u Matlab / Simulink +
3 MonenupoBaHue 3J€KTPOHHBIX allapaToB B IPOrPpaMMHOM
kommuiekce OrCAD
MonenupoBaHue 3J€KTPOHHBIX allapaToB B IPOrpaMMHOM
3.1 + +
kommuiekce OrCAD
4 DJEeKTPOHHBIE aNlapaThl, PEryasSTOPbI IOCTOSHHOI'O TOKA
4.1 DJNEKTPOHHBIE alaparhl, PeryisaToOpbl HOCTOSIHHOIO TOKA + +
5 DJNEKTPOHHBIE alaparkl, PEryyisaTopbl IEPEMEHHOT0 TOKa
5.1 DJNEKTPOHHBIE alaparkl, PEryyisaTopbl IEPEMEHHOT0 TOKa + +

Bec KM, %: | 25 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MOI[GJIHpOBaHI/IC QJICKTPOHHBLIX allllapaTOB

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJbHBIX MepPONPHUATHI TEKYIIEr0 KOHTPOJS YCHeBAeMOCTH MO KypCOBOMY
NMPOEKTY:

KM-1 Bemonsaenue nepsoro paszgena KII (Hacts 1)

KM-2 Bwmoanenue Broporo pasnena KII (Hacts 2)

KM-3 sBwemonaenue tperbero pazzaena KIT (Hacts 3)

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nnnekc KM- | KM- | KM-
Homep Pas e kypcoBoro nmpoexkTa/KypcoBoi paOOoThI KM: 1 2 3
paznena ACLKYP p P p Henens 6 10 16
KM:

Teopeanecxne PaCUYCThl 3HAYCHHUA UHAYKTUBHOCTH APOCCEIIA U3

! yCIOBUH pabOThI PEryIsITOPa "

2 B nmporpammuom komruiekce Pspice copmupoBathb +
MaTEMaTHYECKYH0 MOJIENb C CUCTEMON yIIPaBICHUS

3 Paccuurarh 1 BbIOpaTh peanbHbIN CUIIOBOM MMOJIYIPOBOIHUKOBBII +

HpI/I60p AJI CUJIOBOT'O KJIKO4Ya peryjidTopa

Bec KM, %: | 20 | 40 | 40
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