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
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: I'mapo3Heprerrnka 1 Bo300HOBJIsieMble HCTOYHUKH HEPTUH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CAY DHEPITOYCTAHOBOK HA OCHOBE BU>

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.20

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemectp - 135,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
Pewenne 3agau

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, Xypasnes O.B.

WaeHTudHKaTop Rb5a945ac-ZhuravlievOV-e0d81a9)

O.B. XKypasnes

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacmudpoBKa MOIIHCH)

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
06pagoBaTeJ'[[,H0ﬁ CseneHva o snagensuye L3N M3K TA.
Bnageneyu LLecTtonanosa T.A.
HpOFpaMMBI Waentudukatop R :a486bb1-Shest0paI0vaTA-2b9205 I_HeCTOHaHOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K T A
3aBelyIOLIMi BBITyCKaIOIIEH Brageneu [WecTonanoea T.A. o
Ka(bez[pbl Waentudukatop R :a486bb1-Shest0paI0vaTA-2b9205 I_HeCTOHaHOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOAIHCH)

3BaHUE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Henp ocBoeHHMsT  JMCUHMILIMHBI.  HM3Yy4CHHME  CHCTEM  aBTOMATHYECKOrO  YIPABJICHUS
HHEProyCTAHOBOK Ha 0a3e BO30OHOBIISIEMBIX MICTOYHUKOB YHEPIUH, UX Ha3HAUEHUS, KOHCTPYKLIMH, OCHOB
IPOEKTUPOBAHUS U BbIOOPA HACTPOEUHBIX ITApaMETPOB

3agauu AMCHMIIMHBI

- QOpMUPOBAHKE 3HAHUSA U IIPEICTABICHUE O:

POJIM U MECTE CHCTEM aBTOMATUYECKOI0 YIPABICHHS B 00ECTICUeHUH KU3HECTIOCOOHOCTH, HAJIS)KHOCTH H
9KOHOMHYHOCTH pabOThl YCTAaHOBOK Ha 0aze BUD; Bugax, KOHCTPYKIMAX, CIOCOOAX MPOBEACHUS
oOciy’uBaHus U pacueToB napameTpoB CAY mpu npoeKTUpOBaHUM;

- PazBuTne ymeHus MCIONIb30BaHUS MOTYYEHHBIX 3HAHUM: 1715 aHaIN3a (QyHKIIMOHAJIBHOM,
TEXHUUYECKON U OpraHu3aluoHHOM cTpykTypsl CAY; opranu3anuu ux sKCIUTyaTallui U ONPEeIICHUs
apaMeTPOB UX JIEMEHTOB IIPU MPOEKTHO-KOHCTPYKTOPCKOM pa3paboTKe;

- BoipaOoTKa HaBBIKOB 110JIb30BaHMsSI CIIPABOYHBIMU U METOIMYECKUMHU JINTEPATYPHBIMU
UCTOYHUKAMU; IIPOBEJICHHSI PACUETOB I1APaMETPOB JIEMEHTOB, BIOOPA HACTPOEUHBIX IIapaMETPOB;

- O1IeHKH PaBUIILHOCTH PE3yIbTaTOB PACUETOB M 0OOCHOBAHUS KOHKPETHBIX TEXHHUECKUX
peIICHUI;

- CocraBieHust mporpamMmMbl IpoBeieHust mpoBepok CAY.

dopmupyembie y 00y4aronierocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI[ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
[IK-2 Cnocoben nonumars | U-1nk-2 lemoHcTpupyer SHaTb.
001Ie TPUHITUTIBI MMOHUMaHHE MTPUHITUIIOB - OCHOBHBIC JJICMCHTBI X (PParMEHTHI
IOCTPOCHHS 1 OCTPOCHHS U CHCTEM aBTOMATHUYECKOIO yIpaBJICHUS
(GYHKLMOHUPOBAHUS CUCTEM | (DYHKIIMOHHUPOBAHUS CUCTEM BOY;
aBTOMAaTUYECKOTO ABTOMATHYECKOTO yrpapyieHus | -~ IPOLECCHI aBTOMATHIECKOrO IIyCKa 1
YIIpaBIICHHS OCTaHOBA TUAPOTYPOUHBI M UHBIX BOVY;

- coctaBiieHue cxeM CAY DV Ha ocHOBe
TOIIJIMBHBIX 2JICMCHTOB I/I/ HNJINn

AIIEKTPOTSITH.
I1K-2 Cnioco6en noanmate | MJI-2nk-2 BeimoaHser ananus YMETh:

001IKEe IPUHIIKIIBI TIPOCTBIX CHCTEM - IPOBOJMTHL PACYEThI IAPAMETPOB
MOCTPOCHUS U ABTOMATHYECKOTO yrpasyeHusi | CHCTEMBI PETYINPOBAHHA TUIPOTYPOMHBI;
(YHKLIMOHMPOBAHUS CUCTEM - paboTaTh ¢ yHUBEPCAIbHOMN
ABTOMATHUYECKOTO XapaKTePUCTUKON TUAPOTYPOHHBI,
yIPaBIECHUS - IPOBOJUTH aHaIU3 U cuHTe3 BOC;

- IpOBOJUTH aHanu3 U cunre3 COC.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
lunposHepreTuka u BO300HOBIsIeMble HCTOUHUKH dHepruu (nanee — OIIOIT), HanpaBneHUs: MOATOTOBKU
13.03.02 DnexTposHEpreTHKa W DJJIEKTPOTEXHUKA, YPOBEHb OOpa30BaHUsA: BBICIIEe OOpa3OBaHHE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

OCHOBHI
aBTOMAaTH3aLUH
ynpasyeHus [ 9Y

|| Becero sacos

oo

|~

12

11

OCHOBHI
aBTOMAaTH3aLUH
ynpasneHus [ DY
‘YHuBepcaibHas
XapaKTepUCTHKA
TypOHHBI

[EY
(0]

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[4], 1-88

ABTOMaTHYECKHUH IMyCK
1 OCTaHOB
rupoarperara

23

18

2.1

ABTOMAaTHYECKHUH IMyCK
U OCTaHOB
THapoarperara .
IIpenynpenurensHas u
aBapuiiHast
CHUTHANM3aIus Ha
THapoarperare

23

18

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[2], 1-336
[3], 1-160

CucteMsl
perynupoBaHus
THAPOTYpOUHBI

28

21

3.1

CucTeMsl
peryaupoBaHus
TUIPOTYPOUHBI 1
aBTOMaTHYECKast
CHUHXPOHH3AIIHS
THIPOTEeHEepaTopa

28

21




4 ®dopmupoBanue 14 10 Camocmosamenvhoe usyuenue
OCHOBHBIX DJIEMEHTOB meopemuuecko20 mamepuana: N3yuenue
CAY BUD, ux JIONOJIHUTENIFHOTO MaTepuaia o pas3ieny
TOYHOCTH H "®opMupoBaHUE OCHOBHBIX 11eMeHTOB CAY
YCTONYNBOCTH BUD, ux TO4HOCTP U YCTOHYNBOCTH"
41 dopMHpOBaHHUE 14 10 Ilodzomoeka K npaKkmuu4ecKum 3aHAmMUAM:
OCHOBHBIX 3JIEMEHTOB N3zy4yenne marepuana 1o pasaeny
CAY BUD. Tounocts 1 "®opMHpOBaHUE OCHOBHBIX 31eMeHTOB CAY
YCTOWYUBOCTH CUCTEMBI BUD, nx TOYHOCTH U yCTOWYINBOCTH"
aBTOMATHYECKOTO MOJIrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
ynpasinenus. [Taker IIPaKTUYECKUX 3aHATUAX [lakeT MoaenbHo-
MO/IEJIBHO- OPHEHTHPOBAHHOTO NMPOoeKTHpoBanus Simulink
OPHEHTHPOBAHHOTO ITodzomogKa K mexkyuiemy KOHmponio:
MIPOCKTUPOBAHUS [ToBTOpEeHue MaTepuaa no paszaety
Simulink "dopMUpOBaHHE OCHOBHBIX d51eMeHTOB CAY
BUD, ux TOYHOCTh U YCTOMYUBOCTD"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 1-400
5 IIpoextupoBanue u 31 21 CamocmosamensHoe usyuenue
MoJienupoBanue DY meopemuyueckozo mamepuana: Vzyaenne
(OTOIIEKTPHUECKUX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
npeoOpazoBareneit "[IpoexkTUpoBaHUE U MOJIETUpOBaHUE DY
5.1 [NoBsImarormi 31 21 (doToaneKTpryecKkuX npeodpazopatesneil”
(oToaneKTprUeCcKuit 110020mogKa K NpaKmuuecKum 3auAMuam:
npeodpazosarens DY ¢ N3ydenne MaTepuana mno pa3aeny
pesxxumom MPPT. "IIpoexTrpoBaHe U MOIETHUpPOBaHUE DY
ITonwxaromui (oToaNeKTpHUECKHX peodpa3oBaTenein”
(oToanexTprIecKuit TIOZITOTOBKA K BBITTIOJIHEHUIO 3aJaHNH Ha
npeoOpa3zoBatens JY ¢ MPaKTHYECKNX 3aHATHsAX [lakeT MonenbHO-
pexxumom MPPT. OpPHEHTHPOBAHHOTO NMpoeKTHpoBaHus Simulink
JIByHampaBIICeHHBIC Ilodzomogka K mexkyuiemy KOHmMpOiio:
npeoOpaszoBatenu DY ¢ [ToBTOpEHNEe MaTepuaa o pasziery
pexxumom MPPT "IIpoexTrpoBaHKe U MOACTHpPOBaHUE DY
(doTo3neKTpHUECKUX Ipeodpa3oBaTeneii”
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[5], 1-196
6 [IpoexTupoBanue u 22 14 Iloozomoexa K npakmuyecKum 3aHAMUAM:

5




MozenupoBanue BUD
Ha OCHOBE BETPSIHBIX

W3yuenne maTepuaa 1o pasaeiy
"IIpoextupoBanue u MmofenupoBanue BHO Ha

TypOuH OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
6.1 [TpoexktupoBaHue 1 22 3 5 - 14 - TypOMH" MOATrOTOBKA K BBHIIIOTHECHHIO 3a/laHUH
MOJIEITMPOBaHNE Ha MPaKTHYECKNX 3aHATHsAX [lakeT MogenbpHO-
BETPSHBIX TYpOUH Ha OPHEHTHPOBAHHOTO NMpOoeKTHpoBaHus Simulink
OCHOBE Pa3HOTHITHBIX Ilooz0mogKa K meKyuiemy KOHmMpoio:
JIBUTaTEJIEH: [loBTOpEHNE MaTepuaia o pasaeiny
CHHXPOHHBIN U "ITpoexktupoBanue u MmopennpoBanue BUO na
ACHHXPOHHBIN OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
JIBUTaTeN TypOun"
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"IIpoextupoBanue u MmoaenupoBanue BMD Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
TypOuH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[5], 1-196
7 [IpoextupoBanue u 8 2 - - 6 - Ilo0z0mogKa K meKyuiemy KOHmpoJio:
MojenupoBanue DY Ha IToBTOpEeHue MaTepuana no pasaeny
OCHOBE BOJOPOIHBIX "IIpoexTHpoBaHue 1 MoJenupoBanue DY Ha
TOIINIMBHBIX DJICMCHTOB OCHOBEC BOJOPOAHBIX TOIIJIMBHBIX 3JIEMEHTOB"
7.1 ITpoexTupoBanue u 8 2 - - 6 - Iloozomogka kK npaKmuuecKum 3aHAMUAM:
MojenupoBanue DY Ha N3yueHnue marepuana no pasaeny
OCHOBE BOJOPOTHBIX "IIpoexTrpoBaHue 1 MoJearpoBanue DY Ha
TOIUIMBHBIX 3JIEMEHTOB OCHOBE BOJIOPO/HBIX TOTUIMBHBIX 3JIEMEHTOB"
TIOZITOTOBKA K BBITTIOJIHEHUIO 3aJaHNH Ha
MPaKTHYECKNX 3aHATHsX [lakeT MonenbHO-
OpUEHTHPOBAHHOTO MpoeKTUpoBanus Simulink
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VIsyaenue
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"[IpoexTrpoBanue 1 MoaenupoBanne DY Ha
OCHOBE BOJOPOJIHBIX TOTIMBHBIX JIEMEHTOB"
DKk3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 180.0 28 14 0.5 102 335
Hroro 3a cemecTp 180.0 28 14 0.5 1355




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosbl asmomamuszayuu ynpasiernus 1 DY

1.1. OcHoBBI aBTOMaTH3a1IMK yrpaBieHus [ DY YHuBepcallbHas XapaKTepruCTHKa TYPOUHBI
YHuBepcalibHasl XapaKTePUCTUKA TYPOUHBIL.

2. Aemomamuyeckuil nycK U OCmanoe 2uopoazpezama

2.1. ABTOMaTH4ECKHII IyCK U OCTaHOB rujapoarperara . [IpenynpenurenbHas u aBapuitHast
CUTHAJIM3alus Ha TUApoarperare
Ilyck, OCTaHOB, CUTHAIM3aLMsl THAPOArperara.

3. Cucmembl pe2yiuposatus 2uopomypOuHsl

3.1. Cuctemsbl peryiarupoBaHus THAPOTYPOUHBI M aBTOMATHYECKAsi CHHXPOHHU3aLUs
THJIpOreHeparopa
CucreMsl perylnupoBaHus THAPOTYPOUHBI.

4. @opmuposanue ocrosnvix snemenmos CAY BUD, ux mounocms u ycmouyueocmos

4.1. ®opmupoBanue ocHOBHBIX 37eMeHTOB CAY BUD. TouHOCTh U yCTOMYHUBOCTH CUCTEMBI
ABTOMATUYECKOTO yrpasieHus. [lakeT MoaenbHO-0pueHTHPOBAHHOTO NpoekThpoBaHus Simulink

TeopeTnueckne U 3KCIICPUMEHTAIBHBIE OCHOBBI (JOPMHUPOBAHUS CPEIBI U OCHOBHBIX 3JICMCHTOB
CAY BUD na ocHoBe nakera Simulink.

5. Ilpoexmupoeanue u mooderuposarnue Y domosrnrekmpuueckux npeobpazosameien

5.1. IloBbimatomuii poto3aekTpuueckuii mpeodpazosatens DY ¢ pexumom MPPT.
[Monwmxaromuii hoTodIeKTpUUECKHi mpeodpazosatenb DY ¢ pexxumom MPPT. JIByHanpasienHbie
npeoOpazoBarenu DY ¢ pesxkumom MPPT

OmnpeneneHue CTPYKTYphl, pacueT HapaMeTpoB M MojenupoBaHue DY (OTOAIEKTPUUECKUX
npeoOpa3oBarene.

6. [Ipoexmuposarnue u moodenuposanue BUD na ocnose sempsinvix mypOoun

6.1. IIpoekTHpoBaHue U MOJICIMPOBAHIE BETPSHBIX TYPOUH Ha OCHOBE Pa3HOTHITHBIX
JIBUTaTENe: CHHXPOHHBIM U aCHHXPOHHBIN JBUTaTEIIN

OmnpeneneHue CTPyKTyphl, pacdeT IapaMeTpoB U MojeaupoBaHue BDY: CHHXpOHHBIN
acMHXpOHHBIN JnBurarenu. CocTaBieHHE, HajlaJKa W MOJCIUPOBAHME CXEMbI TOIKIOYECHUS
(dparMeHToB MpeodpazoBaTes.

7. Ilpoekmuposanue u Modeﬂupoeaﬁue QY ua ocrnose GOOODOaHle MONJUBHbLIX 3]1EMEHIMOE

7.1. IlpoexkTrpoBanue U MoAeIUpoBaHrue DY Ha OCHOBE BOJAOPOIHBIX TOIJIMBHBIX 3JIEMEHTOB
Ornpenenenne CTPYKTYPhI, pacdyeT MmapamMeTpoB W MoJeTUpoBaHre DY Ha OCHOBE TOILJIMBHBIX
AJIEMEHTOB WJIU 3JIEKTPOTSTH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. IlpoekTupoBanue u MojeIupoBaHre DY Ha OCHOBE BOJAOPOAHBIX TOIUTMBHBIX 3JIEMEHTOB,;
2. Ompenenenne pa3sMepoB CEPBOMOTOPOB HAIIPABIIAIONIETO anmapaTa. Pa3paboTka cxembl



yIpaBJIEHUS TPYIION arperatoB Ajs ynpaieHus MouHoCThio ' DC. BeiObop HacTpoeuHbIX
napameTpoB LleHTpanbHOro 3ajaTunKa akTUBHON Harpy3Ku CUCTEMBI IPYIIIOBOTO
pEryJInpoBaHMsI aKTUBHOW MOILHOCTH.;

3. Onpenenenue Mo yHUBEPCAIbHBIM XapaKTEPUCTUKAM MOMEHTHBIX U PACXOIHBIX
xapaktepucTk. Pacuér ko3 unmenton imneapuzanun ypasHeHuid TypOunsl. [loctpoenne
JOrapu(pMHUUECKUX aMIUIUTYAHBIX U (Pa30BbIX YACTOTHBIX XapaKTEPUCTHK U OINpe/ieIeHue
3araca yCTOHYMBOCTH PEryIMPOBaHUS YaCTOTHI BpalleHUs TUapoarperara. Beioop
HACTPOEYHBIX IapaMETPOB PEryJIATOPa TYpOUHBIL.;

4. ITpoexTrpoBaHKE U MOJICIUPOBAHUE CHHXPOHHBIX BETPSIHBIX TypOuH. [IpoexkTupoBanue u
MOJIEJINPOBAHNE ACUHXPOHHBIX BETPSAHBIX TYpOHH;

5. IloBeimaromuii poTo3MeKTprUIecKuii mpeodpazosarens DY ¢ pexxumom MPPT.
[Tonwmxaromuii oTO3IEKTpUUYECKHN MpeodpazoBatesib DY ¢ pexxumom MPPT...

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena qucrumiuns (B

O11eHOYHOE CPEACTBO

Konrl
00y4YeHUs IO TUCITUTLINHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
WHUKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1]2]3[4[5]6]7
3HaTh:
cocraBieHue cxeM CAY DV na Pemenue 3amau/MopenmupoBanue DY Ha 6a3e TOITUBHBIX
OCHOBE TOIUIMBHBIX 3JICMECHTOB N-1nk-2 + | 3JIEMEHTOB
W/WJIH 3JICKTPOTATH
MIPOIIECCHl AaBTOMATHUYECKOTO MyCKa U TectupoBanre/OCHOBHBIE CTPYKTYPHBIE CXEMBI IIOCTPOCHUS
OCTaHOBA TUAPOTYPOUHBI U UHBIX N-1nk-2 + CUCTEMbI aBTOMATUYECKOTO YIIPABIICHUS
B2V
OCHOBHBI€ JIEMEHTHI U (PParMeHTHI Pemenue 3anay/Teoperuueckue, SKCIepUMEHTAIbHbBIE
CHUCTEM aBTOMATHUYECKOTO N-1nk-2 + OCHOBBI, CTPYKTYpPHBIE CXEMbl OCHOBHBIX 2JieMeHTOB CAY
ynpasienus BOY BUD na ocHoBe nakera Simulink
Ymern:
IIPOBOAUTH aHanu3 U cunte3 COC Pemenue 3anau/MonenupoBanue DY (HOTOIIEKTPUIECKUX
Nna-2 +
-21K-2 .
npeoOpaszoBareseit
MPOBOUTH aHanu3 u cunte3 BOC V2112 + Pemenue 3amau/Onpenenenne CTpyKTyphl, pacueT
apaMeTpOB U MOJEIHPOBAHNUE DY BETPOIHEPTETUKHU
paboTaTh ¢ yHMBEpCaIbHOU e, + TectupoBanne/OCHOBHbIE CTPYKTYPHBIE CXEMBbI TIOCTPOCHUS
. -21K-2
XapaKTePUCTHKON THAPOTYPOUHBI CHCTEMBbI aBTOMaTHYE€CKOTO YIPABICHUS
MPOBOJUTH PACYEThl NAPaMETPOB TectupoBanue/ AITopuT™M pabOThl KOHKPETHOTO YCTPOUCTBA
CUCTEMBI pEryJIupOBaHUs N-2nk-2 + CAVTA

TUIPOTYPOUHBI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Anroput™m paboTsl KoHKpeTHoro ycTpoiictBa CAY I'A (TectupoBanue)
2. MonenupoBanue DY Ha 0a3e TOIIMBHBIX 3JeMeHTOB (Perenue 3amay)
3. MonemupoBanue DY (oTosnekrpuueckux mpeobdpazosareneit (Pemenue 3a1aq)
4. OmnpeseneHue CTPYKTYphl, pacyeT apamMeTpoB U MojieTupoBanre DY BETPOIHEPreTUKU
(Pemmenue 3amayv)
5. OCHOBHBIE CTPYKTYPHBIE CXEMBI IIOCTPOEHUSI CUCTEMbI aBTOMAaTUUYECKOTO YIIPaBICHUS
(TectupoBanue)
6. TeopeTnueckue, SKCIEPUMEHTAIBHBIE OCHOBBI, CTPYKTYPHBIE CXEMbl OCHOBHBIX 3JIEMEHTOB
CAY BUD na ocHoBe nmakera Simulink (Pemenue 3a1aq)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp NeS)
Jns monydeHus WTOTOBOM OLIGHKH MCIOJB3YETCs YCpEIHEHHAs BEIWYMHA TMPOMEKYTOYHOU
aTTecTalliy U TeKYIIei aTTecTaluu

B numiom BeICTaBIsIeTCS OIICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBEECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. 'maposnepreTryeckoe 1 BCIIOMOTaTelibHOe 000py/J0BaHue ruaApodiekTpocTanuuii: B 2 1. T.1.
OcHoBHOE 00opyaoBaHue THaApodiekTpocTanuii : CpaBounoe nocooue / Pex. 10. C. Bacunbes,
J. C. lllaBeneB . — M. : Dueproatomusaar, 1988 . — 400 c. - ISBN 5-283-01961-6 .;

2. 'maposHepreTnyeckoe U BCIoMoraresibHoe 000pyIoBaHre ruapoliekTpoctaniumii: B 2 1. T.2.
BcnomoratensHoe o6opynoBanue ruapoasiekTpoctanuuii : CrnpaBounoe nocodue / Pen. 0. C.
Bacunnwes, /1. C. lllaBenes . — M. : Dueproaromusnat, 1990 . — 336 c. - ISBN 5-283-01988-8 .;

3. dynuenko, JI. H. IH>xeHepHBIe OCHOBBI peryIupoBaHus THAPOTYpOUH : yueOHOe nmocodue Juis
CTYJEHTOB, 00y4aroluXcs 10 HalpaBiIeHUIo "DIIeKTpoIHepreTuka u anekrporexuuka” / JI. H.
Hynaenko . — Mocksa : M3ngarensckuii nom MOU, 2020 . — 160 c. - ISBN 978-5-383-01408-0 ;
4. lynuenko, JI. H. ABTomMaTndeckoe peryampoBaHue 4acTOThl U AKTUBHON MOIIIHOCTH B
sHeprocucreme rujgpoarperatamu ['9C : yuebHOoe nmocobue o kypey "BenomoratensHoe
obopynosanue ['3C" mo Hanpasnenuto "Inexrposrnepreruka” / JI. H. Jlynuenko, Mock. sHepr. uH-
T (MBDU TY) . — M. : U3natenbckuii Jom MDU, 2008 . — 88 c. - ISBN 978-5-383-00254-4 .;

5. T. JI. 3onorapes- "I'mnposnepretuka” 1, M3narensctBo: "['0Cy1apCTBEHHOE SHEPTETHYECKOE
u3narensctBo", Mocksa, Jlenunrpaz, 1950 - (196 c.)
https://biblioclub.ru/index.php?page=book&id=213955.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

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

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UnTepHeT-pecypcesl, BKIOYas NMpodeccuoHaNbHbIe 6a3bl JAHHBIX H HHGOPMAIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

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

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannsiii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanubix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmecTBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

25. Kypuausi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypuaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koaexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPLITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru
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34. ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3alIUTHI PD -
https://rosmintrud.ru/opendata
35. ba3a OTKpBITHIX JaHHBIX NP0 eCcCHOHATBHBIX CTAHIAPTOB MUHUCTEPCTBA TPYAa U
conmnabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA JKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru
37. Ba3a oTKpBITBHIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata
38. DuekTpoHHas OTKpbITasA 6a3a faHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Konmeke/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yuenuss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Opunmanabublii caiiT @eaepajbHOr0 AreHTCTBA M0 TEXHUYECKOMY PeryJTHPOBAHUIO U

MmeTpoJioruu - http://protect.gost.ru/
42. OTkpbiTas yHUBepcuTeTcKasi uH(popmanuonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHNCTEPCTBA HAYKHU U BbicHIero oopasosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
44. Opunuanbublii caiit @enepaibLHOM CIyKObI 10 HA30pY B cepe 00pa30BaHUs U HAYKH -

https://obrnadzor

45. ®denepanabublii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenue
HaHMEeHOBaHHe
VY4eOHble ayAUTOPUH I'-204, Yuebnas CTOJ Y4eOHbIi, cTys, TpuOyHa, mwKad s
JUISL IIPOBEICHUSA naboparopus JIOKYMEHTOB, BEILlIAJIKa JJIsl OJI€KIbl, JOCKa
JIEKIIMOHHBIX 3aHITUI "Bo3obHoBIIsIEMBIE MEJIOBasl, MYJIbTUMEIUIHBIN MPOEKTOP, IKPaH,

" TCKYLICTO KOHTPOJIA

VCTOYHUKHU DHEPrUn"

yKa3Ka J1a3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHJHUIIMOHED

VY4eOHble ayautopun
U1 IPOBEIEHUS
MPAKTHYECKIX
3ansatuii, KP u KII

I'-204, YueOnas
nabopaTopus
"Bo3o0OHoBIIsIEMBIE
VCTOYHUKHU DHEPrun"

CTOJ Y4eOHbIi, cTyJ, TpuOyHa, mKad s
JIOKYMEHTOB, BEIAJIKa JJIsl OJEXK/Ibl, JOCKa
MEJIOBasi, MyJbTUMEIUUHBIN ITPOEKTOP, DKPaH,
yKa3Ka J1a3epHasi, 1a00paTOpHBIi CTEH],
HOYTOYK, KOHIHUIIMOHED

VYyeOHble ayAUTOPUH
JUTSI IPOBEJICHUS
IIPOMEKYTOUHON

aTTecTanuuu

I-204, YucOHas
naboparopus
"Bo3o0OHoBIsIeMBbIe
WCTOYHUKHU SHEprun"

CTOJI y4eOHBIi, CTyI, TpUOYyHa, mKad 1s
JOKYMEHTOB, BEIIaNIKa /ISl OJEKIBI, TOCKa
MeJIOBast, MyJIbTUMEIUIHBIN TPOEKTOp, IKpaH,
yKa3Kka JazepHasi, 1abopaTOpHBIN CTEHI,
HOYTOYK, KOHAULIMOHEP

ITomemenus s
CaMOCTOSTEILHOU
paboThl

I'-206, Actiupantckas
kapeapsr "T'BUD"

Kpecio pabouee, CTy, Kad /7151 JOKYMEHTOB,
CTOJ MUChbMEHHBIN, TyMOa, KOMIIBIOTEpPHASI CETh
C BBIXOJIOM B MIHTEpHET, KOMIIBIOTEP
MIePCOHANBHBIN, MPUHTEP, KOHAUIIUOHED

ITomemenus s
XpaHeHUs
o0opyIoBaHUS U
y4eOHOT0 UHBEHTaps

1'-225, KimagoBas
kadeapsr "T'BUD"

CTCJIIAXK IJId XpaHCHUA HHBCHTaps, CTYJI, CTOJI
MMChMEHHBINH, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
WnuTepuer, HaOOp UHCTPYMEHTOB IS
npoUTAKTHIECKOTO 00CTyKUBAHUS
000pyIoBaHust, HA0OPHI AEMOHCTPAIIMOHHOTO
000pyI0BaHUs, ApXUBHBIE JOKYMEHTHI,
JUTIJIIOMHBIC 1 KYPCOBBIC pa6OTBI CTYJACHTOB,

13




KaHISJISIPCKUIN IPUHAITICKHOCTH, 3arlacHbIC
KOMIUICKTYIOIIUE 11 000pYIOBAHUS, CMEHHBIE
3amyacty g OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CAY sHeproycraHoBok Ha ocHoBe BUD

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4
KM-5

KM-6

OcCHOBHBIE CTPYKTYpPHBIE CXEMbI IOCTPOEHHUSI CUCTEMBI aBTOMAaTUYECKOTO YIIPABIICHUS
(TectupoBanue)

Anroput™m paboTsl KoHKpeTHOTO yerpoiictBa CAY I'A (TectupoBanue)

TeopeTtnueckue, IKCIEPUMEHTATBHBIE OCHOBBI, CTPYKTYPHBIE CXEMBbI OCHOBHBIX JIeMeHTOB CAY
BHWD na ocHoBe makera Simulink (Pemenue 3amaq)

MopenupoBanue OY GoTodIeKTpUIecKiX peodpaszoBareneii (Penenne 3amaya)

Omnpenenenue CTPyKTYpbl, pacueT HapaMeTpoB U MOJETUpPOBaHUE DY BETPOIHEPTETUKH
(Pemenue 3amay)

MonenupoBanue DY Ha 6a3e TOIUTMBHBIX 3J1eMeHTOB (Pemienue 3aqa4)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 2 4 6 8 12 15
KM:
1 OcHoBBI aBTOMATHU3ALMK yrpasieHus ['OY
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OcHOBBI aBTOMATH3alMH ynpasiaeHus [ DY
YHuBepcajibHas XapaKTepUCTUKA TYpOUHBI

ABTOMaTHYECKHUH ITyCK U OCTAHOB
rujpoarperarta

2.1

ABTOMAaTHYECKHI MyCK U OCTAHOB
rugpoarperara . [IpenynpeaurensHas u +
aBapyiiHas CUTHAIM3AlMs Ha TUApOarperare

CucreMsl perylnupoBaHus THAPOTYPOUHBI

3.1

CucTeMbl peryIupoBaHusi THIPOTYpOUHBI U
aBTOMATUYECKasi CHHXPOHU3AIIHS +
THAPOTreHEPATOPa

DopMHpOBaHHE OCHOBHBIX 311eMEHTOB CAY
B3, ux TOYHOCTh ¥ YCTOWUYUBOCTD

4.1

DopMHpOBaHHE OCHOBHBIX 311eMEHTOB CAY
BH3. TouHOCTH M yCTOMYMBOCTH CUCTEMBI
aBTOMAaTHUYECKOro ynpasieHus. [laker +
MO/I€JIbHO-OpPUEHTUPOBAHHOTO
npoekTupoBanus Simulink

[TpoexTupoBanue U MoieIrpoBaHue DY
(b OoTOdIEKTPUUECKUX TTPeoOpa3zoBaTeseit

5.1

[ToBbrmaronuii GoTodNEKTPUYECKHIHA
npeoOpazoBarens DY ¢ pesxumom MPPT. +
[Tonmxaronuii poTorIeKTpuIecKuii
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npeoOpazoBarens DY ¢ pesxumom MPPT.
JIByHanpasieHHble mpeoOpa3oBatenu DY ¢
pexumom MPPT

[TpoextupoBanue u mojenupoBanue B1O na

6 OCHOBE BETPSHBIX TYpOUH
[TpoexTrpoBaHue U MOJIETMPOBAHUE BETPSHBIX
6.1 TypOHH Ha OCHOBE Pa3HOTHITHBIX JBUTATEIICH: +
CUHXPOHHBIN U aCUHXPOHHBIN IBUTaTEIN
7 [IpoexkTupoBanue u MoaeaupoBanue DY Ha
OCHOBE BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB
71 [IpoexkTupoBanue u MoaeaupoBanue DY Ha +
OCHOBE BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB
Bec KM, %: | 10 20 20 20 10 20
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