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 06pa3oBaTejibHOI NPOrpaMMbl. JHEProyCTAHOBKHM Ha OCHOBE BO300OHOBJIsIEMbIX HCTOYHHKOB
HePrum

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
CAY DHEPITOYCTAHOBOK HA OCHOBE BU>S

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.20

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 135,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
Pewenne 3agau

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2022




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»
o CseneHva o snagensuye L3N M3K
06p330BaTeHBHOI/I Bnageneyu BacbkoB A.l'.
HpOFpaMMBI WaenTudmKaTop R1lc6ebeOf-VaskovAG-eb5ccd67 A.F. BaCBKOB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnageneyu LLecTtonanosa T.A.

Wpentudukatop  R§a486bbl-Shestopa |0VE\TA-2b9205

T.A.
IIlectonanosa

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe
3BaHUE)

(mozmuch)

(pacmudpoBKa MOAIHCH)



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.
006ILHE IPHHLHIIBL [IOHMMAHHE [PHHLHIIOB - coctasiienue cxeM CAY DY Ha ocHOBe
IOCTPOCHHS 1 OCTPOCHHS U TOILTUBHBIX AJIEMEHTOB HIIU JICKTPOTSATH;
(GYHKIIMOHUPOBAHUS CUCTEM | PYHKIIMOHUPOBAHUS CUCTEM - OCHOBHBIC JJICMCHTBI X (PParMEHTHI
aBTOMAaTUYECKOTO ABTOMATHYECKOTO yrpapyieHus | CHCTEM aBTOMATHHCCKOIO yIPABICHUA
yIpaBICHUS B3Y;

- IPOLIECCHI aBTOMATHUYECKOIO ITycKa U
OCTaHOBA THIPOTYpOUHBI U HHBIX BOVY.

IIK-2 Cnocoben nonumats | MJI-2nk-2 BeimonHser anamus YMETB.

o0111e MPUHITUIIBI MPOCTBIX CUCTEM - IPOBOJWTH aHanu3 u cunte3 BOC;
HIOCTPOCHUS U ABTOMATHYECKOTO yIpaBieHus | - IPOBOANTE aHamu3 u cuntes COC;
(YHKIMOHMPOBAHUS CUCTEM - IPOBOJIUTH PacCYEThl MAPAMETPOB
aBTOMAaTHYECKOTr'0 CUCTEMBI PETyTUPOBAHUS THIPOTYPOUHBL;
YIPaBJICHUS - paboTaTh C YHUBEpCAIbHOI

XapaKTepUCTUKON TUAPOTYPOUHBI.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHON mporpamme
DHEpProycTaHOBKM Ha OCHOBE BO300HOBISIEMBIX MCTOUYHUKOB 3Heprum (nanee — OIIOII), nampaBnenus
noarotoBku  13.03.02  DnexkTposHepreTHka U 3JEKTPOTEXHMKA, YpPOBEHb OOpa30BaHUS: BBICIIEE
oOpa3oBaHue - 6bakaiaBpuar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOIyYEHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




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.:

[2], 1-150

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.

[1], 200-400

CucteMsl
perynupoBaHus
THAPOTYpOUHBI

28

21

3.1

CucTeMsl
peryaupoBaHus
TUIPOTYPOUHBI 1
aBTOMaTHYECKast
CHUHXPOHH3AIIHS
THIPOTEeHEepaTopa

28

21

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[5], 1-196




4 ®dopmupoBanue 14 10 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
OCHOBHBIX DJIEMEHTOB [ToBTOpEeHe MaTepuaa o paszaety
CAY BUD, ux "dopMUpOBaHUE OCHOBHBIX 3JIeMeHTOB CAY
TOYHOCTH H BUD, ux TO4HOCTP U YCTOHYNBOCTH"
YCTOWYUBOCTD Ilo020mo6Ka K npaKmMuyecKuM 3aHAMUAM:
4.1 ®dopmupoBaHUe 14 10 W3ydenne maTepuana 1o pasaeny
OCHOBHBIX JIEMEHTOB "®opMHUpOBaHUE OCHOBHBIX 31eMeHTOB CAY
CAY BUD. Tounocts 1 BUD, nx TO9HOCTH ¥ YCTOWYNBOCTH"
YCTOWYHBOCTH CHCTEMBI MOATOTOBKA K BBIIOJIHEHUIO 3aJaHNH Ha
aBTOMATHYECKOTO MpaKTHYECKUX 3aHTHsX [lakeT MonenbHO-
ynpasnenus. [laker OpPHEHTHPOBAHHOTO MpoeKTHpoBanus Simulink
MOJICTIBHO- Camocmoamenvroe usyuenue
OPHEHTHPOBAHHOTO meopemuuecko2o mamepuana: VIsyaenue
MIPOCKTUPOBAHUS JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
Simulink "dopMUpOBaHHE OCHOBHBIX 31eMeHTOB CAY
BUD, ux TOYHOCTh U YCTOMYUBOCTD"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[4],1-88
5 [IpoexTupoBanue u 31 21 Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MoJienupoBanue DY IToBTOpEHNEe MaTepuaa Mo paszaery
(OTOIEKTPHUUECKUX "[IpoexkTUpoBaHUE U MOJIETUpOBaHUE DY
mpeobpasoBareneit (boToaneKTpryeckux npeodpazopatesnein”
5.1 TToBreIuaromninit 31 21 Tloozomoexa K npaKkmuuecKum 3anamuam:
(oToaneKTprUeCcKuit W3y4yenue marepuaina 1o pasaeny
npeodpazosarens DY ¢ "IIpoexTrpoBaHe U MOIETHUpPOBaHUE DY
pexumom MPPT. (boToaneKTpryeckux npeodpazopatesnein”
[MoHmxkarommi TIOZITOTOBKA K BBITTIOJIHEHUIO 3aJaHNH Ha
(oToanexTprIecKuit MPaKTHYECKNX 3aHATHsX [lakeT MonenbHO-
npeobpaszoBarens DY ¢ OpPHEHTHPOBAHHOTO NMpoeKTHpoBaHus Simulink
pexumom MPPT. Camocmoamenvroe usyyenue
meopemuueckozo mamepuana: VIsyaenue
JIOTIOJTHUTEBHOTO MaTepHaa o pas3zierny
"[IpoexTrpoBanue 1 MoAeTUpoBanne DY
(oTo3eKTpHUECKUX Ipeodpa3oBaTeneil”
6 IIpoexTupoBanue u 22 14 Iloozomoexa kK mexkyuiemy KOHmMPOJII0:

MozaenupoBanue BUD
Ha OCHOBEC BETPAHBIX
TypOuH

IToBTOpEeHue MaTepuana no pasaeny
"[IpoextrpoBanue u MmofenupoBanue BVD Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX

5




6.1

IIpoexTupoBanue u
MOJIETUPOBaHHUE
BETPSIHBIX TypOUH.

22

14

TypOun"

Ilo020mosKa K npaKkmu4eckum 3auamuam:
W3y4yenune marepuaina 1o pasjaeny
"[IpoextrpoBanne u MonenupoBanue BVD Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
TypOHH" MOATOTOBKA K BHIIIOIHEHHIO 3aJJaHUN
Ha MPaKTHYECKNX 3aHATHsAX [lakeT MogenbpHO-
OpUEHTHPOBAHHOTO MpoeKTUpoBanus Simulink
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEIBHOTO MaTepHaia Mo pa3ieiy
"IIpoexTupoBanue u MmoaenupoBanue BMD Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
TypOun"

IIpoextupoBanue u
MozenupoBanue DY Ha
OCHOBE BOJOPOIHBIX
TOIUTMBHBIX DJICMCHTOB

7.1

IIpoextupoBanue u
MozenupoBaHue DY Ha
OCHOBE BOJOPOJIHBIX
TOILIUBHEIX 2JIEMEHTOB

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"IIpoexTrpoBaHue U MoJeapoBaHue DY Ha
OCHOBE BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB"
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuana 1o pasaeny
"IIpoexTupoBaHue U MoJeapoBaHue DY Ha
OCHOBE BOJOPOHBIX TOTIMBHBIX JIEMEHTOB"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATHAX [lakeT MozenbHO-
OPHEHTHPOBAHHOTO NMpoeKTHpoBanus Simulink
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"IIpoexTupoBaHue 1 MojeapoBanue DY Ha
OCHOBE BOJIOPO/HBIX TOTUIMBHBIX 3JIEMEHTOB"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:

[3], 1-160

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

180.0

28

14

0.5

102

335

Hroro 3a cemecTp

180.0

28

14

2

0.5

1355

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



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.
[Tonwxarouuii poTodiekTpuueckuii npeodpaszosarens Y ¢ pexxumom MPPT.

OmnpezneneHue CTPYKTYphl, pacueT HapamMeTpoB M MojenupoBaHue DY (OTOIEKTPUUECKUX
npeoOpazoBaTenei.

6. HDO@KWZHDOSCIHM@ u MOO@]ZMHO@CIHH@ BUD na ocnose 6EMPAHBIX I’I’ZVD6MH

6.1. [IpoekTrpoBaHNe U MOJIETUPOBAHUE BETPSHBIX TYpOUH.
Omnpeznenenue CTPyKTYphl, pacueT napameTpoB 1 moaenupoanue BOY. CocraBnenue, Hanaaka
¥ MOJICJIMPOBAHUE CXEMBI MOAKII0UEHUs (PparMeHTOB Ipeodpa3zoBaTes.

7. HDO@KWZUDOBGHH@ u MO@@]ZHDOGCZHM@ DY ua ocnose 8000D06Hblx MONJIUBHBIX 31E€EMEHRNTIO06

7.1. [IpoekTpoBaHre U MOJIETMPOBaHNE DY Ha OCHOBE BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB
OrnpenenieHne CTPYKTYphI, pacueT MapamMeTpoB W MOJETUpOoBaHUE DY Ha OCHOBE TOIUIMBHBIX
AJIEMEHTOB HJIH DJIEKTPOTSITH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. IIpoexTrpoBanue U MoenupoBaHUe DY Ha OCHOBE BOJOPOJHBIX TOIUIMBHBIX AJIEMEHTOB;
2. Onpenenenue pa3MepoB CEPBOMOTOPOB HaMpaBJISIONIEro anmnapara. PazpaboTka cxembl
YIpaBJICHUS TPYIIION arperaTtoB isl yrpasieHuss MOIIHOCThI0 ['DC. BriOop HacTpoeuHbIX
napameTpoB LleHTpanbHOro 3a/laTyuKa aKTUBHON Harpy3Ku CUCTEMbI TPYIIIIOBOTIO
pEryJinpoBaHUsI aKTUBHOW MOIIIHOCTH.;



3. Omnpezenenrie Mo yHUBEPCAIbHBIM XapaKTEPUCTUKAM MOMEHTHBIX M PACXOIHBIX
xapakTepucTuk. Pacuér koadumreHToB nuHeapusanuu ypaBHeHU TypOuHbl. [loctpoeHune
JOTapu(PMHUUECKUX aMIUTUTYAHBIX U (Pa30BbIX YaCTOTHBIX XapaKTEPUCTHK U OTIpe/IeIeHUE
3araca yCTOMYMBOCTH PEryJIMpOBaHUs YaCTOTHI BpallleHUs ruapoarperara. Beibop
HACTPOCYHBIX APAMETPOB PETYIATOPa TYPOUHBL.;

4. IIpoekTHpoBaHUE U MOJICTUPOBAHNE CHHXPOHHBIX BETPSIHbIX TypOuH. [IpoekTrpoBanue u
MO/ICJIMPOBAHUE ACUHXPOHHBIX BETPSAHBIX TYPOUH;

5. IloBbrmaronuit hoTo3IEKTpUUYECKU TpeodpazoBarenb DY ¢ pexxumom MPPT.
[Monmxaromuii poTornekrpuueckuii mpeodbpazosarens DY ¢ pesxkumom MPPT...

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena quciumiuas (B

OreHoUHOE CpE€ACTBO

Kongrl
00yu4eHus 0 JUCIUILINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHJIMKaTOpPOB
(B COOTBETCTBUH C pazfeaom 1) 1]2[3]4][5]6]7
3HaTh:
MIPOLIECCHI aBTOMATUYECKOIO ITyCKa TectupoBanre/OCHOBHBIE CTPYKTYPHBIE CXEMBbI IOCTPOCHUS
¥ OCTaHOBa T'MAPOTYPOMHBI U MHBIX | MJI-1nk-2 + CHCTEMbI aBTOMATHUYECKOTO YIIPABICHHUSI
BOY
OCHOBHBIE JIEMEHTHI U (PParMeHTHI Pemenue 3anau/TeopeTnueckue, IKCIEpUMEHTATbHBIE
CUCTEM aBTOMATUYECKOTO N-1nk-2 + OCHOBBI, CTPYKTYPHBIE CXEMbI OCHOBHBIX 3JIeMeHTOB CAY
ynpasierus BOY BUD na ocHoBe nmakera Simulink
coctaBiienue cxeM CAY DV Ha Pemenue 3amau/MopaenupoBanue DY Ha 0a3e TOIIMBHBIX
OCHOBE TOILIMBHBIX dJieMeHTOB win | MJI-1nk-2 + | 2JIEMEHTOB
AIEKTPOTSITH
Ymern:
paboTarh C yHHBEpCATLHOU V202 + TectupoBanrne/OCHOBHBIE CTPYKTYPHBIE CXEMbI IIOCTPOCHUS
XapaKTePUCTHKOU THIPOTYpOUHBI ) CHUCTEMbI ABTOMAaTHYECKOT0 YIPaBIEHUS
MPOBOAUTH PACUETHI TAPAMETPOB TectupoBanune/ AnropuT™ paboThl KOHKPETHOTO YCTPOHUCTBA
CUCTEMBI pEryJIupoBaHus N-2nk-2 + CAVTA
TUIPOTYPOUHBI
IIPOBOAMTH aHanu3 u cuate3 COC V202 + Pemenue 3anau/Monenuposanue Y (HOTOAIEKTPUUECKHX
’ npeoOpaszoBarene
IIPOBOAUTH aHaIu3 U cuHTe3 BOC V202 + Pemenue 3anau/Onpenenenue CTpykTyphbl, pacuer

MapaMeTpoB U MOJIETNpOBaHUE DY BETPOIHEPTETUKU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUSA 1O JUCIUILINHE
(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. OmnpeneneHue CTPYKTYpPhl, pacyeT apaMeTpoB U MOZAeInpoBaHue DY BETPOIHEPTETHUKU
(Pemmenue 3amayv)
5. OCHOBHBIE CTPYKTYpPHBIE CXEMbI TIOCTPOEHUSI CUCTEMbI aBTOMAaTHYECKOTO YIPaBICHUS
(TectupoBanue)
6. TeopeTnueckue, SKCIEPUMEHTAIBHBIE OCHOBBI, CTPYKTYPHBIE CXEMbl OCHOBHBIX 3JIEMEHTOB
CAY BUD na ocHoBe nakera Simulink (Pemenue 3axaq)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IIPUIIOKCHUEM 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 OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIbI 110 TUCIUIIIMHE TPUBECHBI 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 CONUAILHOI 3amIUTHI PO -
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. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -

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 @enepajbHOTO areHTCTBA MO0 TEXHUYECKOMY PeryJTUpPOBAHUIO 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€K/IbI, JOCKa
JIEKIIMOHHBIX 3aHITUI "Bo3obHoBIIsIEMBIE MEJIOBasI, 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, cTys, TpuOyHa, mKkad 1i1s
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
"Bo3o0OHoBIsIeMbIe
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
kapeapsr "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 pa6OTI)I CTYJACHTOB,
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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 MOJIeTUpOBaHUE DY BETPOIHEPTETUKH
(Pemenue 3amay)

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

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 > 6
pasjena eI en 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.

[IpoexkTupoBanue u MmojenupoBanue BID Ha

6 OCHOBE BETPSHBIX TYpOUH
6.1 [TpoexTupoBanue U MOJICTUPOBAHUE BETPSHBIX +
TypOuH.
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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