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
HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHBIE TEXHOJIOT'MA PEIHLIEHUSA 3AJTAY

HNPOEKTUPOBAHUA

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.18.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

8 cemecTtp - 14 yacos;

IIpakTnyeckue 3aHATHSA

8 cemectp - 14 yacos;

JladopaTopHbie padoThI

8 cemecTp - 28 yaca;

Kouncynabranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 121,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
Pemenue 3agau
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu CMoTpoB H.H.
[IpenomaBaTelib NaerTbnratop R6dC7187b-SmotrovNN-444d9a9]] H.H. CmotpoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

PyKOBOI[HTeHL o Bnageney, TyJ'IbCKVIlFl B.H. o

00pa30BaTeIbHON MPOTrPaMMBbI Maermiguratop R292b173d-TulskyVN-7eB812984 B.H. Tynbckuii

(OIKHOCTB, YUCHAsI CTEIICHb, YICHOE 3BaHUE) (mozmycs) (pacmudpoBka
TTO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

3aBeHyIOH'II/H/I BBIHchaIOH_IeI/I y : Bnageney MoHakoB H0.B.

Kadeapbl * Mol [T — R4bfa2851-MonakovYV-40716fea 1O.B. MounakoB

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozrucs) (pacuudpoBka
TTO/AITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heanb

OCBOCHMSI UCHHUIIJIUHBI.

Hayuutbcs

IIPUMCHATH

COBPEMECHHBIC KOMIIBIOTCPHBIC

TCXHOJIOTHUH U MMPOrpaMMHBIC KOMIUICKCHI IJId PCIICHHUA 3ada4 MPOCKTUPOBAHUA SJICKTPOYCTAHOBOK.

33[{3‘11/1 AUCHHUITIMHbI

- IO3HAKOMUTBCSA ¢ METOAaMH MPOrPAMMHOTO MOJICTHUPOBAHUS, TPUMEHSIEMBIMU MPU
MIPOEKTUPOBAHUHU IJTEKTPOYCTAHOBOK;

- HAy4UThCS pa3padaThiBaTh PACUETHBIC MOJICIH CXEM 3JIEKTPOYCTaHOBOK 0 1 kB, cBoimie 1 kB u
MOCTOSTHHOTO TOKA JJIs MOJICIIMPOBAHUS MEPEXOIHBIX MPOLIECCOB;

- HAYYUThCS UCIIOJIH30BATh PE3YNIbTATHl MOACIUPOBAHUS MIPU TEXHUKO-IKOHOMHUYECKOM
000CHOBAaHUHU MPOEKTHBIX PELICHUI.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[1K-1 Crocoben
y4acTBOBATh B
POSKTUPOBAHUH O0BEKTOB

N /I-1nk-1 [Ipumenser TuroBbie

IMPOCKTHBIC PCIICHUA

3HATh:
- METO/bI OLIEHKHU TEXHUKO-
SKOHOMHUYECKHX NIapaMETPOB

po(hecCHOHATLHOM AJIEKTPOYCTAHOBOK..
JeSITeIIbHOCTH
[TIK-1 Cnocoben 3HATh:

y4acTBOBATh B
MIPOCKTUPOBAHUHN OOBEKTOB
npodeccuoHanbHOM
JeSTeTbHOCTH

N/-2nk-1 Betbupaer
napameTpsl
AIEKTPOOOOPYI0BAHMS,
YUUTHIBASI TEXHUUECKUE U

9KOHOMHYCCKUC OTPaHNUYCHHA

- OCHOBHBIC HapaMeTpI)I BHGKTpOyCTaHOBOK
HEOOXOMMBIC IPU Pa3pabOTKe pacUETHBIX
MOJICNCH;

- METOJIbI IPOTPAMMHOTO H
MaTEeMaTUYeCKOro MOJICITUPOBAHMUS.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHON IMporpaMme
Onextposnepreruka (mamee — OIIOII), nanpaBnenuss nmoarotoBku 13.03.02 DnexkTposHepreTuka u
3JIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaiaBpHar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopa3oBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH TUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O611e BOIpOoChI 14 8 2 4 2 - 2 - - - 4 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
penieHus 3agay 3anmauu u conepxkanue Kypca. OCHOBHBIE
IIPOCKTUPOBAHUA TMOHATHUA O MATEMATUYICCKOM U MPOrpaMMHOM
11 3anauu U coepKaHue 14 2 4 2 - 2 - - - 4 - MOJIEIMPOBAHUH. DTalbl IPOSKTUPOBAHUS
Kkypca. OCHOBHbIE 3JIEKTPOYCTAHOBOK. Y CJIOBHBIE rpadudeckue
MOHSATHUS O 0003HauEHHUs B CXEMaXx.
MaTeMaTH4eCKOM U H3yuenue mamepuanog 1umepamypHbix
MIPOTrPaMMHOM UCIOYHUKOG:
MO/JICTTUPOBAHUU. [5], 120-142
Orarsl
MIPOEKTUPOBAHUS
JIEKTPOYCTaHOBOK.
YcnoBHble
rpaduueckue
0003HaYCHHS B CXEMaX.
2 Metonst 22 2 4 2 - - - - - 14 - 110020mogKa K NpaKmuuecKum 3auAMuam:
MATEMaTUYCCKOIo U Marematudyeckue MOACIIN 00BEKTOB
IporpaMMHOTO OHECPICTUKHU, CBOAAIUECCS K CUCTEMaM
MOJEIMPOBAHHUS anrebpandecKkux ypaBHeHUH. @opMHUpOBaHHUE U
2.1 MaremaTHueckue 22 2 4 2 - - - - - 14 - MaTpU4HAas 3alHUCh YPABHEHUI
MO/JIETIH 0OBEKTOB YCTaHOBHMBILETOCS PEKMMA IEKTPUIECKUX
9HEPreTHKH, cHCTeM. Y3JIOBbIC YPaBHEHHs! yCTaHOBHBIIETOCS
CBOJISILIMECS K pexxrMa. YueT 0coOeHHOCTEH cucTeM
cucreMam JIMHEHHBIX anreOpanyeckux ypaBHEHHUH MpH
anredpanvdecKux OIMCAHUH DIIEKTPHUYECKUX CHCTEM.
YpaBHEHH. H3yuenue mamepuanos 1umepanmypHsix

DopMuUpOBaHUE U
MaTpHU4Has 3allUCh

UCMOUYHUKO06.

[3], 64-78




ypaBHEHUN
YCTaHOBUBILETOCS
pexuMa dJIeKTPUYECKUX
CHCTEM. Y3JIOBBIC
YpaBHEHHUS
YCTaHOBHBILETOCS
pexuma. Yuer
0COOEHHOCTEN CUCTEM
JIMHEHHBIX
areOpanvecKux
YPaBHEHUU IIpH
OIIMCAaHUU
SJIEKTPUYECKUX CUCTEM.

[4], 25-98

CoBpeMeHHEBIE
[IpOrpaMMHBIE
KOMILIEKCHI,
NPUMEHSEMBIE ITPU
POCKTUPOBAHUH

22

14

3.1

MopaenupoBaHue
PEXUMOB
ANEKTPOYCTAaHOBOK B
MIPOTPAMMHBIX
komimiekcax GuPlan,
EMTP-RV.

22

14

Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MoenupoBaHHe peXUMOB 3JEKTPOYCTAHOBOK B
nporpaMMHbIxX koMiuiekcax GuPlan, EMTP-RV.

Pa3paboTtka pacyeTHBIX
MOJEIICH CXeM
3JIEKTPOYCTAHOBOK
cBeite 1 kB musa
MOJICIAPOBAHHUS
MIEPEXOTHBIX
MIPOIIECCOB

22

14

4.1

PazpaboTka n
mapaMeTpU3aIHs
pacUYETHBIX MOJICTICH B
MIPOrPaMMHOM
komruiekce GuPlan.
Bepuduxamms
pa3paboTaHHBIX
pacyeTHBIX MOJIEJIEH.

22

14

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Pa3paboTka n mapaMmeTpu3alus pacueTHBIX
MoJienield B mporpaMmMuoM komiuiekce GuPlan.
Bepudukanus pa3paboTaHHBIX PACYCTHBIX
mozeneil. [IpoBeneHue cepun pacueToB
MIEPEXOTHBIX TPOILIECCOB B 3JICKTPOYCTAaHOBKAX
cBbie 1 kB.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 17-88




5 Pa3paboTka pacueTHbIX 22 14 I10o020mogKa K npaKkmu4eckum 3auamuam:
MoJieTield cxeM Pa3paboTka u mapameTpu3anys pacyeTHbIX
JIEKTPOYCTAaHOBOK J10 1 MoJjesneld B mporpaMmMHoM komiuiekce GuPlan.
kB s MmonenupoBaHus Bepudukanus pazpaboTaHHBIX pacdeTHBIX
MEPEXOIHBIX mozeneil. [IpoBeneHue cepun pacueToB
HPOLIECCOB HEePEXOIHBIX MPOLECCOB B 3JIEKTPOYCTAHOBKAX
5.1 PazpaboTtka n 22 14 1o 1 kB.
napaMeTpu3anus
pacyeTHbIX MOJENEH B
POrPaMMHOM
komiutekce GuPlan.
Bepudukarus
pa3paboTaHHBIX
pacyeTHBIX MOJENEH.
6 Pa3paboTtka pacyeTHBIX 22 14 Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MOZEIEH cXeM Pa3paboTka 1 mapaMmeTpu3alus pacueTHBIX
3JIEKTPOYCTaHOBOK MoJeJeH B IporpaMMHOM Komiuiekce EMTP-
MOCTOSTHHOT'O TOKa IS RV. Bepudukanus pa3paboTaHHBIX PacyeTHBIX
MOZCITUPOBAHUS Mmogzeneil. [IpoBeeHne cepuu pacueToB
HePEXOJHBIX HEePEXOIHBIX MPOLECCOB B 3JIEKTPOYCTaHOBKAaX
HPOLIECCOB MOCTOSIHHOTO TOKa.
6.1 PazpaboTka n 22 14 H3yuenue mamepuanog 1umepamypHsix
napaMeTpu3anus UCHOYHUKOG:
pacyeTHbIX MOJIeNeH B [2], 28-37
NIPOTPaMMHOM
komruiekce EMTP-RV.
Bepuduxkanms
pa3paboTaHHBIX
pacyeTHbIX MOJENe.
[poBenenue cepuu
PacyueToB IEePEXOIHBIX
MPOLIECCOB B
JIEKTPOYCTAHOBKAX
MIOCTOSIHHOTO TOKa.
7 [Ipumenenue 22 14 Ilo020mogKa K npaKmuueckum 3auamuam:
pe3yJIbTaToB Pacuer MaremaTHuecKoro oXKuJaHus yuepoa
MOJEIUPOBAHUS IPH IIPY IPOEKTUPOBAHUU DJIEKTPOYCTAHOBOK Ha
TEXHUKO- OCHOBC MOJIYYECHHBIX IIPH IMMOMOIIHU PACYCTHBIX
O9KOHOMHYCCKOM

MOJIeJIeH pe3yJIbTaToOB.




000CHOBaHHH
MPOEKTHBIX PEIICHUI
7.1 Pacuer 22 2
MaTeMaTHYECKOT0
OXXUIaHUs ymepoa mpu
MPOCKTUPOBAHUU

JIEKTPOYCTaHOBOK.

OK3aMeH 34.0 - - - - - - - 0.5 - 335

- 0.5 88 335

Bcero 3a cemecTp 180.0 14 28 14 - 2 -

0.5 1215

Hroro 3a cemecTp 180.0 14 28 14 2 -

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue sonpocwl peutenus 3a0ay NPOEKMUPOBAHUS

1.1. 3amaun u conepxkanue Kypca. OCHOBHBIE IOHATHS O MATEMAaTUYECKOM U IPOrPaMMHOM
MOJICIIMPOBAHUH. DTaIbl MPOSKTUPOBAHUS 3JIEKTPOYCTAHOBOK. Y CJIOBHBIE I'paduuecKue
0003HauEHMSI B CXEMaX.

2. Memooul mamemamu4ecko2o u npozpammHo20 MO()eﬂuDOGCZHMﬂ

2.1. MaremaTtuyeckre MoJiel 00BEKTOB YHEPTETHKH, CBOJISAIINECS K CHCTEMaM
anredpandeckux ypaBHeHuid. @opmMupoBaHue U MaTpUYHAs 3aIIUCh YPAaBHEHHUH YCTAHOBUBILETOCS
PEKHMMA IEKTPUUYECKUX CUCTEM. ¥Y3JI0BbIE YPABHEHHUS YCTAHOBUBLIETOCS peXUMa. Y UeT
0COOCHHOCTEH CHCTEM JIMHEWHBIX alre0panyecKuX ypaBHEHUN MIPHU OMHCAHUU AJIEKTPUUECKUX
CUCTEM.

MeToapl MaTEMaTHUECKOTO U MPOTPAMMHOIO MOJICIHPOBAHUS. YUeT OCOOEHHOCTEH CHCTEM
JMHEWHBIX alNreOpandecKuX YpaBHEHHN PU OMMCAHUU DJIEKTPUUYECKUX CHCTEM..

3. C08D€M€HHbl€ npocpammHsle KOMNJIEKCbl, NPUMEHAEMbIE NPU NPOEKIMUPOBAHUU

3.1. MonenupoBaHue peKMUMOB JICKTPOYCTAaHOBOK B IpOTrpaMMHBIX Komiuiekcax GuPlan,
EMTP-RV.

[IprMeHEHHE THITOBBIX PACUETHBIX MOJECH PEKHUMOB AJICKTPOYCTAHOBOK B IMPOTPAMMHBIX
komiuiekcax GuPlan, EMTP-RV..

4. Pazpabomka pacuemuulx mMooenel cxem daeKkmpoycmanosok ceviue 1 kB 0is
MOOeAUPOBaAHUS NePEexOOHbIX NPOUECCO8

4.1. Pa3paboTka u nmapameTpu3anus paCieTHBIX MojieNiel B mporpaMMHOM Komriuiekce GuPlan.
Bepudukanus pazpaboTaHHBIX pacueTHBIX MOJENCH.

PazpaboTka pacdyeTHBIX MojieNiell CXeM 3JEKTPOYCTaHOBOK cBhilie 1 kB st MonenupoBaHus
NepexoaHbIX mpoieccoB. IIpoBeneHne cepuM  pacuyeToB  MEPEXOJHBIX  MPOILIECCOB B
AJIEKTPOYCTaHOBKAX cBbImIe 1 KB..

5. Pazpabomka pacuemuulx mMooenel cxem 3aeKmpoycmanogok 0o 1 kB 0 modenuposanus
nepexooHbIX NPOUECCco8

5.1. Pa3zpaboTka u mapameTpu3anus pacdeTHbIX Mojelel B mporpaMmMHoM koMiuiekce GuPlan.
Bepudukanus pazpaboTaHHBIX pacue€THBIX MOJIEEH.

Pa3zpaboTka pacyeTHBIX MOJENeH cXeM 3JIeKTpoycTaHOBOK a0 1 kB g monenupoBanus
HNepexoAHbIX IpoueccoB. lIpoBeneHne cepur  pacdyeToB  MEPEXOAHBIX  IPOLECCOB B
aJIeKTpoycTaHoBKax 10 1 kB..

6. Pa3pa50m1<a pPACYEemHbvblxX Mooenell cxem ANEKMPOYCMAHOB0K NOCMOAHHO20 MOKd onst
MOO@JZMDOGCZHM}I neDeXOC)Hle npouyeccoe

6.1. PazpaboTka u mapameTpu3aius pacueTHBIX MoJIesieii B mporpaMmmMHoM Komiiekce EMTP-
RV. Bepugukanus pazpaboTanHbIX pacueTHbIX Mozeneil. [IpoBenenue cepun pacueToB
IIEPEXOHBIX ITPOLIECCOB B AJIEKTPOYCTAHOBKAX IMMOCTOSIHHOTO TOKA.



PazpaboTka pacueTHBIX MOJENeH CXeM 3JCKTPOYCTAHOBOK IMOCTOSIHHOTO TOKa  JIJIs
MOJICITMPOBAHMSI TIEPEXOAHBIX TporieccoB. [IpoBeneHne ceprn pacyeToB MEPEXOAHBIX MPOIIECCOB B
ANIEKTPOYCTAHOBKAX MOCTOSHHOT'O TOKA..

7. Ilpumenenue pe3yibmamos MOOQJZMDOGGHM}Z npu mexHuKoO-3KOHOMU4eCKoOM obocrosanuu
NPOEKMHbLX pemeHuﬁ

7.1. Pacuer MaTeMaTH4eCKOT0 0KHMIaHUs yliepOa Npy MPOEKTUPOBAHUU JIEKTPOYCTAHOBOK.

[IpuMeHeHne pe3yabTATOB MOJCIUPOBAHHUS TPH TEXHUKO-3KOHOMHYECKOM OOOCHOBAHUU
MPOEKTHBIX penieHuid. OnpenencHue MaTeMaTUYECKOTO OXKHUJAHUS yiiepOa Mpu MPOEKTUPOBAHUU
AJIEKTPOYCTAaHOBOK Ha OCHOBE IIOJyYEHHBIX IPU OMOIIM PAaCUETHBIX MOJENIEN PE3yIbTaTOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. [TpumeHeHne pe3yabTaTOB MOJACTUPOBAHUS IIPU TEXHUKO-IKOHOMHYECKOM 000CHOBAaHUH
MPOEKTHBIX PELICHUII;
2. Pa3paboTKa pac4eTHBIX MOAEIICH CXeM DIIEKTPOYCTAHOBOK IMTOCTOSTHHOT'O TOKA JJIst
MOJICTTUPOBAHUS TIEPEXOTHBIX MPOIECCOB;
3. Pa3paboTka pacyeTHBIX MOJIENIEH CXEM DJIEKTPOYCTaHOBOK 110 1 KB ju1st MoenupoBaHust
MIEPEXO/IHBIX MPOIECCOB;
4. Pa3paboTka pacueTHbIX MOJIEIEH CXEM 3JIEKTPOyCTaHOBOK cBhIle 1 kB s
MOJICJTUPOBAHUS TIEPEXOTHBIX MPOIECCOB;
5. COBpeMeHHI)IG IMpOrpaMMHBIC KOMILJICKCHI, IPUMCHACMBIC ITPU ITPOCKTUPOBAHWH,
6. MeToapl MaTEMaTHYECKOTO ¥ MPOTPAMMHOI0 MOJICTHPOBAHUS;
7. O011re BONPOCH pelieHus 3a/1a4 IPOSKTUPOBAHHUS.

3.4. Tembl 1a60paTOPHBIX PadoT
1. DTamnbl NPOEKTHUPOBAHUS PIIEKTPOYCTAHOBOK. Y CIIOBHBIE Tpaduyeckue 0003HAUYCHHUS B
cXeMax.;
2. Pa3paboTka pacueTHBIX MOJIENEH CXeM 3JIEKTPOYCTaHOBOK MOCTOSTHHOTO TOKA IS
MOACIINPOBAHUA TEPEXOAHBIX ITPOLECCOB,
3. PazpaboTka pacueTHBIX MOJIeNIel CXeM ANEKTPOYCTaHOBOK 10 1 kB st MogenupoBanus
MIEPEXOJTHBIX TIPOIECCOB;
4. Pa3zpaboTka pacueTHBIX MOJIEJIeH CXeM IIEKTPOYCTaHOBOK CBhIIe 1 kB ams
MOJICTTUPOBAHUS TIEPEXOTHBIX TPOIECCOB.

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. Meronsl MaTeMaTHUYeCKOr0 W MPOTPAMMHOIO MOJEIMPOBAHUSA. YUeT OCOOEHHOCTEH
CHCTEM JIMHEHHBIX alre0pandeckux ypaBHEHHUH P OMMCAHUH HIEKTPUUECKUX CHCTEM.

2. IlpuveHeHHE THUTMOBBIX PACUETHBIX MOJEJICH PEKUMOB JIEKTPOYCTAHOBOK B IMPOTPAMMHBIX
komiuiekcax GuPlan, EMTP-RV.

3. Pa3zpaboTka pacdyeTHBIX MoOJENEH CXeM DJEKTPOYCTaHOBOK cCBbIme 1 KB s
MOJIETMPOBAaHUS IEPEXOIHBIX IpoleccoB. lIpoBeneHne cepuu pacyeToB NEPEXOIHBIX
MPOLECCOB B JIEKTPOyCTaHOBKaxX cBbie 1 kB.

4. Pa3paboTka pacdeTHBIX MOJIEJIEH CXEeM 3JEKTpOYyCTaHOBOK a0 | kB st monenupoBanus
MepexoHbIX mpoueccoB. [IpoBeneHune cepuu pacyeToB MEPEXOAHBIX MPOLECCOB B
ANEeKTpoycTaHOBKax 110 1 kB.



5. Pa3paboTka pacyeTHBIX MOJEICH CXeM 3JIEKTPOYCTAHOBOK TOCTOSHHOTO TOKa st
MOJIETTMPOBAHUSl TEPEXOJHBIX IMpoleccoB. lIpoBeaeHne cepuu pacyeToB MEPEXOIHBIX
IIPOLIECCOB B 3JIEKTPOYCTAHOBKAX IOCTOSTHHOTO TOKA.

6. IlpumeHeHHe pe3yslbTaTOB MOJICIUPOBAHUS MPH TEXHUKO-DPKOHOMUYECKOM OOOCHOBAHUU
NPOEKTHBIX pemeHuil. OrmnpeneneHne MaTeMaTHYeCKOro OXHWIaHug yimepba mpu
MIPOEKTUPOBAHUM AJIEKTPOYCTAHOBOK HA OCHOBE MOJYYEHHBIX IMPH MOMOIIM PAacUETHBIX
MOJIENIEN PE3YIbTATOB

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI U (o

MUPYEMBIX B HUX KOMIIeTeHI Uil

3anaHupOBaHHBIE PE3YJIbTATHI

Howmep paznena

OneHouHOE CpE€ACTBO

Konbr JUCUUILIUHEI (B (THI ¥ HAUMEHOBAHUE)
00y4eHHUs 10 JUCLUIUINHE
WHJIUKATOPOB COOTBETCTBUM € 11.3.1)
(B COOTBETCTBMH C pa3aeiioM 1)
1]2[3]4][5]6]7

3HaTh:

METO/Ibl OLIEHKU TEXHUKO- Konrponbnas padora/PazpaboTka u mapamerpusanus pacyeTHBIX

SKOHOMHUYECKUX MapamMeTpoB Mozelnel B mporpaMMaoM komruiekce EMTP-RV. Bepudukanus

AJIEKTPOYCTAaHOBOK. NA-1nka + | + | pa3paboTaHHBIX pacueTHbIX Mojenei. [IpoBenenue cepuu
pacyeToB MEePEXOIHbIX MPOLIECCOB B AJIEKTPOYCTAHOBKAX
IIOCTOSIHHOT'O TOKA.

METObI IPOTPAMMHOIO U KonrtponbHas pabora/Pacuer MaTeMaTHu4ecKoro 0xKuAaHus

MaTeMaTH4eCKOIo yiep0a pu NpoeKTUPOBAHUH 3JEKTPOYCTAHOBOK Ha OCHOBE

MO/JICJIMPOBAHUS MOJIyYEHHBIX TPU MIOMOLIM PACYETHBIX MOJEIECH pe3yIbTaToB.

VT2 + 1+ Pemenue 3anau/Pacyer Toka Tpex¢pazHOro KOPOTKOTO 3aMbIKaHUs

C MCII0JIb30BaHUEM KOMIIbIOTEPHBIX IPOrpamMM
KonTponbHas pabota/Pacuer TOKOB U HallpsKEHUN TTPU
HECUMMETPUYHOM KOPOTKOM 3aMBbIKaHUH C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NTPOTrPaMM

OCHOBHBIE [TapAMETPBI KonrtponbHas pabora/Pacuer MaTeMaTH4ecKoro OXKHUIaHUsS

3JIEKTPOYCTAHOBOK HEOOXOIUMBIE WJT-211k1 +l+ |+ yiep0a mpu NpoeKTUPOBAHUH 3JIEKTPOYCTAHOBOK Ha OCHOBE

pH pa3paboTKe PacYETHBIX
MoJelIen

MOJIYYCHHBIX ITPHU MTOMOIIIH PACUCTHBIX Mopeeun PE3YyJIbTATOB.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzaruu: [lncemennas padota
1. Pa3zpaboTka u nmapaMmeTpu3aius pacyeTHBIX MOeJIel B mporpaMMHOM Komiuiekce EMTP-
RV. Bepudukarus pazpaboTaHHBIX pacdeTHBIX Mojenel. [IpoBenenue cepun pacueToB
NEPEXOAHBIX MPOILIECCOB B AIIEKTPOYCTAHOBKAX MOCTOSTHHOTO ToKa. (KoHTponbsHast pabora)
2. Pacyetr MaTeMaTH4ECKOTr0 OKUJAHUS yiiepOa Mpu NpOeKTUPOBAHUH 3JIEKTPOYCTAHOBOK Ha
OCHOBE II0JIyYEHHBIX IPY IOMOIIM pacueTHBIX Mojienel pe3ynpraToB. (KoHnTposbHas padoTa)
3. Pacuer Toka Tpex(a3zHoro KOpoTKOro 3aMbIKaHHUs C UCTIOJIb30BAHUEM KOMITbIOTEPHBIX
nporpamum (Pemienue 3ana4)

®opma peanuzarun: Cmemannas popma
1. Pacder TOKOB M HallpsHKEHUN IPU HECUMMETPUYHOM KOPOTKOM 3aMbIKaHUH C
UCIIOJIb30BaHUEM KOMIBIOTEPHBIX MporpamMM (KoHtponbsHas paborta)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp No§)

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. KopoTkue 3aMbIKaHUs U BEIOOP 3JIEKTPOOOOPYIOBaHUS : yueOHOE TocoOue 11 BYy30B IO
HanpasneHuto "Onekrposnepreruka” / . I1. Kproukos, B. A. Crapmunos, 1O. I1. I'yces, [u ap.] ;
pen. W. I1. Kproukos, B. A. Ctapmmnos . — M. : U3gatensckuit njom MOU, 2012 . — 568 c. -
[ToGequTens exeronnoro odmepoccuiickoro Konkypca pykonuceil yaueOHOM, HaydHO-TEXHUYECKON
U CIIPaBOYHOM TUTEpaTypsl 1o anekrposnepreruke 2011 roga . - ISBN 978-5-383-00709-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4248;

2. Becconos, JI. A. TeopeTuueckrue OCHOBBI 3JEKTPOTEXHUKH ( B 3-X 4.) : yUeOHUK JIs
HHEPTreTUYECKUX U dIEKTpoTexHHueckux By30B / JI. A. becconos . — 5-e u3., nepepab. u gom . — M.
: Bercmas mxona, 1967 . — 775 ¢.;

3. Kproukos, 1. I1. SnekTpoMarHuTHbIE IEPEXOAHBIE IPOLIECCHI B AJIEKTPOIHEPTETHUECKUX
cuctemax / U. I1. Kproukos . — M. : U3n-Bo MDU, 2000 . — 168 c. - ISBN 5-7046-0305-1 : 9.00 ;

4. OxonoBud, M. H. IIpoekTrpoBaHue 3MeKTPUIECKUX CTAaHIMH | YUeOHUK i1 BYy30B IO
cneraibHOCTH "DnekTpudeckue cranmuu’ / M. H. Oxomnosud . — M. : DHepromzaar, 1982 . — 400
c.;
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5. XKyxos B. B.- "Onexrpudeckas 4acTh 3JEKTPOCTAHIIHNIA C ra30TYpOMHHBIMH U TTAPOTa30BBIMH
yctanoBkamu"', 3narensctBo: "U3narensckuit jom MOU", Mocksa, 2015 - (519 ¢.)
http://e.lanbook.com/books/element.php?pl1_id=72329.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. GuPlanAC,;
4. Neplan.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za 1aHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/
5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

7. ba3za mannbIx Scopus - http://www.scopus.com

8. baza nannsbix IEL uznarenscrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true
9. DnexkTponnas 6udmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep aynuropun,
HAHMEHOBaHHe

OcHameHnue

VY4eOHble aynuTopun
JUTSl IPOBEJICHUS
JIEKITMOHHBIX 3aHATUH U
TEKYILET0 KOHTPOJIS

9C-41, YuyebHas
aynuropus kag. 9C

CTOJI IIPENOIaBaTeNs, CTOJI, CTYJI, BEIIAIKa s
OJICK/Ibl, MYJIbTUMEUHHBINA TIPOEKTOP, IKPaH,
JI0CKa MapKepHast

VY4eOHble ayIUTOPUH 3C-42, CTOJI IIPEToiaBaTesi, CTO, CTYJ, IIKad JUIs
JUTSL IPOBEICHUS KomnbroTepHslit Kitacc JIOKYMEHTOB, BEIIaJIKa JJIs1 OJCKIbI,
NPaKTUYECKUX 3aHITUH, kag. OC MYJIbTUMEAUUHBIA IPOEKTOP, IKPaH, 10CKa

KP u KII MapKepHasi, KOMIIbIOTEP NEPCOHAIbHBIN
VY4ebHble ayIUTOPHH 3C-42, CTOJI IIPEToiaBaTesi, CTO, CTYJ, IKad s
JUTSL IPOBEICHUS KomnbroTepHslit Kitacc JIOKYMEHTOB, BEIIaJIKa JJIsl OJICKIbI,
71a00paTOPHBIX 3aHATUH kag. OC MYJIbTUMEAUUHBIA IPOEKTOP, IKPaH, T0CKa

MapKepHasi, KOMIIbIOTEP NEPCOHAIbHBIN

VY4eOHble ayIUTOPHH
JUTSI IPOBEIEHUS

OC-41, Yuebnas
aynuropus kad. 9C

CTOJI IIPENOAABATENIs, CTOJ, CTYJI, BEIIAIKa I
OJI€K/Ibl, MYJIbTUMEUNHBIN POEKTOP, IKPaH,

MIPOMEXKYTOUYHOMN JI0CKa MapKepHast
aTTeCTalnu
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITEIbHOMN KommbrorepHbIit MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
paboThI YUTAIBHBIH 341 KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHED

[Tomemmenus mist 2C-53, pabouee MeCTO COTPYIHHKA, CTOJ JJIS
KOHCYJTbTUPOBAHUS [IpenogaBaTenbckast OpPTITEXHUKH, MKad A7 JOKYMEHTOB, IIKad
kad. OC JUTST OJTEXKIBI, TyMOa, KOMITBIOTEPHAs CETh C
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BBIXOZIOM B UHTEpHET,
MHOTO()YHKIIHOHAJIbHBIN IIEHTpP, HOYTOYK,
KOMITBIOTEP MEPCOHAIBHBIHN, JOKYMEHTHI,

YKYpHaJIbI
[Tomemenus nist OC-21a, [lomemenne | kpecino pabouee, CTON, CTYI, mKad, mKad 1ist
XpaHeHUs JUTSL y9€0HOTO JIOKYMEHTOB

obopynoBaHuUs U
y4eOHOr0 MHBEHTapPs

HHBCHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHI)I-OTepHI)IG TCXHOJIOTUHN PCIICHUA 3a1a4 IIPOCKTUPOBAHHNA

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

Pacuyer Toka Tpex$azHOro KOPOTKOr0 3aMbIKaHUS C UCIOJIb30BAHUEM KOMITBIOTEPHBIX TPOrpaMM
(Pemmenue 3ama9)

PacueT TOKOB M HanpsHKEHU PU HECUMMETPUYHOM KOPOTKOM 3aMbIKaHUU C UCIOJIb30BAaHUEM
KOMITbIOTEpHBIX TTporpamm (KonTponbsHas padbora)

Pacyer MaTemaTHuecKOro oXuJaHus yiiepoa npu NpoeKTUPOBAHUU IJIEKTPOYCTAHOBOK Ha
OCHOBE II0JTyYEHHBIX IPU IOMOIIM pacueTHBIX Mojienel pe3ynbraToB. (KoHTpoibHas padboTa)
Pa3zpaboTka u nmapamerpu3sanus pacdeTHbIX Mojieliel B mporpaMmmMHoM Komiuiekce EMTP-RV.
Bepudukamus pazpabotaHHbIX pacueTHBIX Mojieseil. [IpoBenenre cepuu pacueToB NePEeX0oHBIX
IIPOLIECCOB B AJIEKTPOYCTaHOBKAX MOCTOsIHHOTO Toka. (KoHTponbHas padoTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Henens 3 6 9 12
KM:

Paznen auciunianHbl

OO61re Bonpoch! peleHus 3a1ad IpOeKTUPOBAHUS

11

3anaun u conepkanue Kypca. OCHOBHBIE TIOHSATHUS O
MAaTC€MAaTUYCCKOM U IMPOrpaMMHOM MOJCIUPOBAHHHN. Dramsl
MPOEKTUPOBAHUS IEKTPOYCTAHOBOK. Y CIIOBHBIE
rpadgudeckre 0003HaAYCHHS B CXeMaXx.

MeToapl MATEMATHYECKOIO U nporpaMmMHOTO
MOACIINPOBAHUA

2.1

MaremaTtnueckue Mojiel 00BEKTOB SHEPTETUKH,
CBOJISIIMECS K CUCTEMaM aJreOpanyecKux ypaBHEHHH.
dopMHUpOBaHKE U MAaTPUYHAS 3alIUCh YPABHEHUN
YCTaHOBUBILETOCS PEKUMA HIEKTPUIECKUX CUCTEM. Y 3710BBIE +
YpaBHEHMsI YCTAHOBUBILETOCS PeKUMa. YUeT 0COOEHHOCTEN
CUCTEM JIMHEHHBIX alreOpanyeckux ypaBHEHHUH npu
OIMCAHUU IEKTPUUYECKUX CUCTEM.

CoBpeMeHHbIE TPOrPaMMHBIE KOMIUIEKCHI, IPUMEHSIEMBIE
IpU IPOEKTUPOBAHUHU

3.1

MogenupoBaHue peXKMMOB 3JIEKTPOYCTAHOBOK B
nporpammMHubIXx komrmuiekcax GuPlan, EMTP-RV.

Pa3zpaboTka pacdueTHBIX MOJIENEH CXeM DJIEKTPOYCTaHOBOK
cBbile 1 kB 11s MogenupoBaHus EPEXOIHBIX MPOLIECCOB

4.1

Pa3paboTka 1 mapameTpu3alys pacueTHbIX MOJeNeil B
nporpaMMHoM komiuiekce GuPlan. Bepudukanus + + +
pa3pabOTaHHBIX PACYETHBIX MOJIETIEH.

Pa3paboTka pacueTHBIX MOJENIeN CXEM IEKTPOYCTaHOBOK J10
1 kB 115 MoienupoBaHus NEPEXOIHBIX IPOLIECCOB
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5.1

Pa3zpaboTka 1 mapamerpu3sanus pacieTHbIX MOJIEIICH B
nporpaMmMHoM Komiuiekce GuPlan. Bepudukarus
pa3pabOTaHHBIX PACUETHBIX MOJIENIEH.

Pa3paboTka pacueTHBIX MOJIENEN CXEM BJIEKTPOYCTaHOBOK
IOCTOSIHHOT'O TOKa [T MOJEIIMPOBAHUS IIEPEXOTHBIX
IIPOLIECCOB

6.1

Pa3pabotka u mapamerpusanus pacyeTHbIX MOJEIEH B
nporpamMHoM Komiuiekce EMTP-RV. Bepuduxkanus
pa3paboTaHHbBIX pacdeTHbIX Moaenel. [IpoBenenue cepun
pPacyeToB NEPEXOIHBIX NPOLIECCOB B 3JIEKTPOYCTAHOBKAX
IIOCTOSIHHOTO TOKA.

[IpuMeHeHue pe3ynbTaToOB MOJAEIUMPOBAHUS IIPU TEXHUKO-
9KOHOMHYECKOM 00OCHOBAaHHH ITPOEKTHBIX PELICHUH

7.1

Pacuer maremaTnyeckoro oxkuaaHus ymepoa npu
IPOEKTHUPOBAHUU JIEKTPOYCTAHOBOK.

Bec KM, %:

10

30

30

30
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