MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMel: I'mapo3jekTpocTaHMl
YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
CAY DHEPITOYCTAHOBOK HA OCHOBE BU>

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOII €HU I

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;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

»Kypasnes O.B.

WaentnuraTtop

Rb5a945ac-ZhuravlievOV-e0d81a9)

O.B. XKypasnes

COI'ZTACOBAHO:

P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
%’K o CseneHva o snagensuye L3N M3K
o pagoBaTeHLHOH il Brageney BacbkoB A.l'.
HpOFpaMMBI * Mol ¢ WaenTudmKaTop R1lc6ebeOf-VaskovAG-eb5ccd67 A.F. BaCBKOB
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear  ocBoeHusn

JUCHUIIJIUHBI.

U3y4eHUe

CUCTEM

ABTOMaTH4YCCKOT'O YIIpaBJICHUA

HSHEProyCTaHOBOK Ha 0a3e BO30OOHOBISIEMBIX UCTOYHUKOB YHEPIUU, UX HA3HAYCHUS, KOHCTPYKIIUU, OCHOB
MPOEKTUPOBAHUS U BEIOOPA HACTPOECUHBIX TAPAMETPOB.

33[[3‘11/[ AUCHHUIIIMHBI

- GopMUpPOBAHNE 3HAHUS U MIPEACTABIECHUE O:
POJIM M MECTE CUCTEM aBTOMATUYECKOI'O YIIPaBJIEHUs B 00ECIIEUEHUH KU3HECIIOCOOHOCTH, HA/IEKHOCTH U
SKOHOMHMYHOCTHU PabOTHI YCTaHOBOK Ha 6a3ze BUD; Buiax, KOHCTPYKLHUAX, CIOCO0AX MPOBEICHUS
oOciy’uBaHus U pacueToB napameTpoB CAY mpu npoeKTUpOBaHUM;

- Pa3BuTHE YMEHUS UCTIOIB30BAaHUS MOTYYCHHBIX 3HAHUM: IS aHanu3a GyHKIIMOHATIBHOM,
TEXHUUYECKON U OpraHu3aluoHHOM cTpykTypsl CAY; opranu3anuu ux sKCIUTyaTallui U ONPEeIICHUs
apaMeTpoB UX JIEMEHTOB MPU MPOEKTHO-KOHCTPYKTOPCKOM pa3paboTKe;

- BoipaOoTKa HaBBIKOB 110JIb30BaHMsI CIIPAaBOYHBIMU U METOIUYECKUMHU JINTEPATYPHBIMU
UCTOYHUKAMU; TPOBEJICHHS pacue€TOB MapaMeTPOB AIEMEHTOB, BHIOOpA HACTPOCUHBIX TApaMETPOB;

- O1IeHKH PaBUIILHOCTH PE3yIbTaTOB PACUETOB M 0OOCHOBAHUS KOHKPETHBIX TEXHHUECKUX

PCLUICHUU,

- CocraBieHust mporpamMmMbl IpoBeieHust mpoBepok CAY.

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

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4YeHNs

TIK-2 Crnoco6eH moHuMaTh
001Ie TPUHITUTIBI
MOCTPOEHUS U
(GYHKIIMOHUPOBAHUSI CUCTEM
aBTOMAaTHYECKOTr'0
YIPaBJICHUS

N-1nk-2 JemoHCcTpupyet
NOHUMaHHE NPUHIINIIOB
MOCTPOCHHS U
(YHKIIMOHUPOBAHHS CHCTEM
ABTOMATHYCCKOI'O YIIPaBJICHUA

3HATh:
- coctasiienue cxeM CAY DY Ha ocHOBe
TOIUIMBHBIX JIEMEHTOB HJIN DJICKTPOTSTH.

YMETh:
- paboTaTh ¢ YHUBEpCAIbHOI
XapaKTePUCTUKON THAPOTYPOUHBIL.

ITIK-2 CrocobeH nmoHuMaTh
oO0111e MPUHIHUIIBI
MOCTPOCHUS U
(GYHKITMOHUPOBAHHS CUCTEM
aBTOMaTHYCCKOTO
yIIPaBICHUS

N /1-2nk-2 BeimonaseT ananm3
MPOCTBIX CUCTEM
ABTOMAaTUYECKOT'O YIPABJIECHUS

3HATh!
- IPOLIECCHl aBTOMATHUYECKOIO ITycKa U
OCTaHOBA TUAPOTYpPOUHBI U HHBIX BOVY.

YMETh:
- MPOBOAUTH aHau3 U cuHTe3 BOC;

- IpOBOJUTH aHanu3 U cunre3 COC.

PTIK-1 CriocoGeH pemiathb
3a/1a4u IU(QPOBU3ALINU B
AJIEKTPOIHEPTETUKE U
3JIEKTPOTEXHUKE

NI-3prix-1 JlemoHCTpHpYeET
yMEHHE TIPUMEHSTh
TEXHOJIOTUU OOIBIINX JaHHBIX
K PEIIEHHIO 337124
SJICKTPOTCXHUKH U
3JIEKTPOIHEPTETUKU

3HATh:

- OCHOBHBIE 3JIEMEHTHI U (PparMeHThI
CHUCTEM aBTOMAaTUYECKOI0 YIIpaBICHUS
BOY.

YMETB:
- IPOBOJAMTH PACUYETHI IAPAMETPOB

CUCTEMBI PETYJIUPOBAHUS THIPOTYPOUHBIL.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTEIbHON MpOrpaMMe

I'unpoanexrpocranuuu (nanee — OIIOII), HampaBnenus noxaroroBku 13.03.02 DnexTposHepreTvka H
3JIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00pa3oBaHue - OaKamaBpHar.




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHHs, MOTydEHHBIC IPH OCBOCHUH JUCLHUITIMHBI, HEOOXOIUMBI ITPH BHITOITHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN 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 TOYHOCTH ¥ yCTOWYINBOCTH"
YCTOWYHBOCTH CHCTEMBI MOATOTOBKA K BBITIOJIHEHUIO 3aJaHNi 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 d1eMeHTOB CAY
BUD, ux TOYHOCTh M YCTOWYMBOCTB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[4],1-88
5 [IpoexTupoBanue u 31 21 Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MoJienupoBanue DY IToBTOpEHNEe MaTepuaa Mo paszaery
(OTOIEKTPHUUECKUX "IIpoexTrpoBaHe U MOACTHUPOBaHUE DY
mpeobpasoBareneit (boToaneKTpryeckux npeodpazopatesnein”
5.1 TToBreIuaromninit 31 21 Tloozomoexka K npaKmu4ecKum 3aHAMUAM:
(oToaneKTprUeCcKuit W3y4yenue marepuaina 1o pasaeny
npeodpazosarens DY ¢ "IIpoexTrpoBaHe U MOIETHUpPOBaHUE DY
pexumom MPPT. (boToaneKTpryeckux npeodpazopatesnein”
[MoHmxkarommi TIOZITOTOBKA K BBITTIOJIHEHUIO 3aJaHNH Ha
(oToanexTprIecKuit MPaKTHYECKNX 3aHATHsIX [lakeT MonenbHO-
npeobpaszoBarens DY ¢ OpPHEHTHPOBAHHOTO NMpoeKTHpoBaHus Simulink
pexumom MPPT. Camocmoamenvroe usyyenue
meopemuueckozo mamepuana: V1syaenue
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
"[IpoextupoBanne u MonenupoBanne BID Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX

6




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 BHIITOJIHEHHIO 33aJaHUN
Ha MPaKTHYECKNX 3aHATHsAX [lakeT MogenbpHO-
OpUEHTHPOBAHHOTO MpoeKTUpoBanus Simulink
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"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 1 MoJearpoBaHue DY Ha
OCHOBE BOJOPOHBIX TOTIMBHBIX JIEMEHTOB"
MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATHAX [lakeT MozenbHO-
OPHEHTHPOBAHHOTO NMpoeKTHpoBanus Simulink
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"IIpoexTupoBaHue 1 MoJearpoBaHue 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 aBTOMaTH3a1IUK yHpaBieHus [ DY YHuBepcanbHas XapaKTepUCTUKA TYpOUHBI

YHUBepcalibHas XapaKTepPUCTUKA TYpPOUHBI.

2. Aemomamuyeckuil nycK U OCmanoe 2uopoazpezama

2.1. ABTOMaTH4ECKHII IyCK U OCTaHOB rujapoarperara . [IpenynpenurenbHas u aBapuitHast

CUTHAJIM3allusl Ha TUpoarperare
[lyck, ocTaHOB, CUTHATU3ALIMS THpOArperara.

3. Cucmembul pe2yiuposatus 2uopomypOuHsl

3.1. Cuctemsbl peryiarupoBaHus THAPOTYPOUHBI M aBTOMATHYECKAsi CHHXPOHHU3aLUs

THJIpOreHeparopa
CucreMsl perylnupoBaHus THAPOTYPOUHBI.

4. @opmuposanue ocroguvix snemenmos CAY BUD, ux mounocms 1 ycmou4yugocmos

4.1. ®opmupoBanue ocHOBHBIX 311eMeHTOB CAY BUD. TouHOCTh U yCTOMYUBOCTH CUCTEMBI
ABTOMATUYECKOTO yrpasieHus. [lakeT MoaenbHO-0pueHTHPOBAHHOTO NpoekThpoBaHus Simulink
TeopeTrueckre U 3KCIICPUMEHTAIBHBIE OCHOBBI (JOPMUPOBAHUS CPEIBI U OCHOBHBIX 3JIEMEHTOB

CAY BUD Ha ocHoBe nakera Simulink.

5. Ilpoexmupoeanue u moodenuposarnue Y domosrnekmpuueckux npeobpazosameien

5.1. IloBbimatomuii poto3aekTpuueckuii mpeodpazosatens DY ¢ pexumom MPPT.

[Tonwmxaromuii hoTodIEKTpUUECKH MpeodpazoBatenb DY ¢ pexxumom MPPT.
Omnpenenenne CTPYKTYphl, pacueT MapaMeTpoB M MojenupoBaHue DY (OTOINEKTPUUECKUX

npeoOpazoBaTenei.

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

6.1. [IpoekTrpoBaHNe U MOJIETUPOBAHUE BETPSHBIX TYpOUH.
Omnpenenenue CTpyKTypsl, pacueT napaMeTpoB U moaenupoanne BOY. Cocrasnenue, 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 NMapamMeTpoOB M MOJIETUPOBaHUE DY Ha OCHOBE TOIUIMBHBIX

SJICEMECHTOB WJIA JJICKTPOTATH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Onpenenennie o yHUBEPCAIbHBIM XapaKTEPUCTUKAM MOMEHTHBIX M PACXOJIHBIX

xapakTepucTk. Pacuér ko dunmentoB nuHeapuzamu ypaBHeHu TypOuHsbl. [locTpoenue
Jorapu(pMHUUECKUX aMIUTUTYTHBIX U (a30BbIX YACTOTHBIX XapaKTEPUCTHUK U ONpPEeIIeHNE
3araca yCTOHYMBOCTH PEryJIMPOBaHUS YaCTOTHI BpallleHus: Thapoarperara. Beioop

HACTPOEUYHBIX [TaPAMETPOB PETYNIATOPA TYPOUHBL.;



2. IlpoekTrpoBaHUE U MOJICIIMPOBAHUE CUHXPOHHBIX BETPsIHBIX TypOuH. [IpoexkTupoBanue u
MOJICJIMPOBAaHNE ACUHXPOHHBIX BETPSAHBIX TYpOHH;

3. IIpoextupoBaHue U MojenupoBaHre DY Ha OCHOBE BOJIOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB;
4. OnpezneneHue pa3MepoB CEPBOMOTOPOB HalpaBJsIoOIIEro annapara. PazpaboTka cxembl
yIpaBJICHUS TPYIION arperatoB sl ynpasieHus MOIHOCThI0 ['DC. BriGop HaCTpOeUHBIX
napaMeTpoB L{eHTpabHOro 3aaTYMKa aKTUBHOM Harpy3KH CUCTEMBI IPYIIIIOBOTO
pEryJInpoBaHMsI aKTUBHOW MOILHOCTH.;

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

10



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)
WHUKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]2[3]4][5]6]7
3HaTh:
cocraBieHue cxeM CAY DV na Pemenue 3amau/MogenupoBanue DY Ha 6a3e TOIIMBHBIX
OCHOBE TOILTMBHBIX djieMeHTOB win | MJI-1nk-2 + | 2JIEMEHTOB
ANEKTPOTSITU
IIPOLIECCHl AaBTOMATUYECKOI0 IIyCKa TectupoBanune/OCHOBHBIE CTPYKTYPHBIE CXEMBI IIOCTPOCHUS
U OCTaHOBA TUAPOTYPOUHBI ¥ uHbIX | MJI-2rk-2 + CUCTEMBI aBTOMAaTUYECKOTO YIIPABICHUS
B2V
OCHOBHBI€ JIEMEHTHI U (PParMeHTHI Pemenue 3anay/TeopeTnueckue, SKCIEpUMEHTAIbHbBIE
CUCTEM aBTOMAaTHYECKOIO W/JI-3prik-1 + OCHOBBI, CTPYKTYPHBIE CXE€Mbl OCHOBHBIX 31eMeHTOB CAY
ynpasienus BOY BUD Ha ocHoBe nakera Simulink
YMersb:
paboTarh C yHHBEpCATLHOU V-1 + TectupoBanune/OCHOBHBIE CTPYKTYPHBIE CXEMBI IIOCTPOCHUS
XapaKTePUCTHKOU THIPOTYpOUHBI ) CHCTEMbI aBTOMAaTUYECKOT0 YIIPABICHUS
MPOBOAUTH aHanu3 u cunte3 COC V202 + Pemenue 3anau/MoaenupoBanue DY (HOTOIIEKTPUUECKUX
] npeoOpa3oBareneit
MPOBOUTH aHanu3 u cunte3 BOC V2112 + Pemenue 3amau/OnpeneneHue CTpyKTypbl, pacuer
) apaMeTpoOB U MOJIEIMPOBaHUE DY BETPOIHEPTETUKH
MPOBOAUTH PACUETHI TAPAMETPOB TectupoBanne/ AnropuT™ paboThl KOHKPETHOTO YCTPOHUCTBA
CUCTEMBI pEryJIupOBaHUs NJT-3prk-1 + CAVTA

TUIPOTYPOUHBI
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEJICTBA JJIA
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 apaMeTpoB U MoAeIupoBaHrue 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 nakera Simulink (Pemenue 3axaq)

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 OLICHKA 32 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,
M. C. lllaBenes. — M. : Dueproaromusaat, 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.
Bacunnses, /1. C. [llaBenes. — M. : Dueproatommsaar, 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.
Hymaenko. — Mocksa : Uzpatenbckuii tom MOU, 2020. — 160 c. — ISBN 978-5-383-01408-0.;

4. Nynuenko, JI. H. ABTOMaTu4eckoe peryaupoBaHnie YacTOThl M aKTUBHOM MOIIIHOCTH B
sHeprocucreme rujgpoarperatamu ['9C : yuebHOoe nmocobue o kypey "BenomoratensHoe
obopynosanue ['3C" mo Hanpasnenuto "Inexrposrnepreruka” / JI. H. Jlynuenko, Mock. sHepr. uH-
T (MOU TY). — M. : U3narensckuii jom MOU, 2008. — 88 ¢. — 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. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypcesl, BKIWOYas NMpodeccuoHaNbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
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 nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3za nannsix IEL uznareascrea 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. Kypuaasi ’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 @exepanmu - 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
connabHoi 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 Pochunmonutopunra - 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. HanmoHaJbLHBIN MOPTAJ OHJIAITH 00yuennss «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO areHTCTBA M0 TEXHUYECKOMY PeryJIHPOBAHUIO U

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

https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHHCTEpPCTBA HAYKH M Bbicuiero oopasosanus Poccuiickoii
®enepanum - 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 nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble ayuTopun K-120, MamnHHbII cepBep, KOHIUIMOHEP
JUTS TPOBEJICHUSA 3an MBI

JIEKIIMOHHBIX 3aHITHU U
TEKYILET0 KOHTPOJIS

VY4ebHble ayIUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHITUH,
KP u KII

I-204, YucOnas
naboparopus
"Bo3o0OHoBIsIeMBbIE
HUCTOYHUKHU SHEPTUu"

CTOJI y4eOHBIi, CTyI, TpUOyHa, mKad 1s
JOKYMEHTOB, BEIIaNIKa /ISl OJEKIbI, TOCKa
MeJIOBast, MyJIbTUMEUIHBIN TPOEKTOp, IKpaH,
yKa3Kka JazepHas, 1a00paTOpHbIN CTEHI,
HOYTOYK, KOHAULIMOHEP

VY4eOHble aynuTopun
JUI IPOBE/ICHUS
1ab0paTOPHBIX 3aHATUI

I-204a,
KommnbroTepHbIit Ki1acc

CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
CTYJI, IKa( I JOKYMEHTOB, BEIIaJIKa JUIs
OJIEK/IbI, CTOJI JUUISl COBELIAHUM, KOMIIBIOTEpHAs
CeThb ¢ BBIXOJAOM B lHTEpHeT,
MYJIbTUMEANMHBIN POEKTOP, IKPaH, AOCKa
MapKepHast epe/BIKHas!, HOYTOYK,
KOMITBIOTEP MEPCOHAIBHBIN, KOHIUIIHOHED,
TEJIEBU30D

VY4eOHble ay1uTOpun
JUISL IPOBE/ICHUS
MTPOMEKYTOUHON

aTTecTalluu

I'-204, YueOnas
nabopaTopus
"Bo3o0OHoBIIsIEMBIE
HUCTOYHUKHU SHEPTUU"

CTOJ Y4eOHbIil, cTyl, TpuOyHa, mKad s
JOKYMEHTOB, BEILlIaJIKa JJIs1 OJ€XK/Ibl, JOCKa
MEJIOBasi, MyJbTUMEIUUHBIN TPOEKTOP, IKPaH,
yKa3Ka J1a3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHIHUIIOHED

Tlomentenus niis
CaMOCTOSITEIILHON
paboTHI

I'-206, AcninpaHTckas
kadenpst "T'BUD"

Kpecio pabouee, CTyI, MKad 11 JOKYMEHTOB,
CTOJI MMCbMEHHBIH, TyM0a, KOMIbIOTEpHAs
CeThb C BBIXOJAOM B lIHTEpHET, KOMIIBIOTED

MIEPCOHAJIBHBIN, TPUHTEP, KOHIUIIHOHED
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TTomemenust misa

KOHCYJIbTUPOBAHUS

Tlomentenus st

I'-204, Yyebnas
nabopaTtopus
"Bo3o6HoBisieMble
HUCTOYHUKHU SHEPrUU"

CTOJI y4eOHBIH, CTYN, TpUOYyHa, mKad ams
AOKYMCHTOB, BCIIAJIKa IJId OACKIbI, JOCKa
MEJIOBast, MyJIbTHMEIUIHHBIN TPOEKTOP, SKPaH,
yKa3Ka Jia3epHasi, 1a00paTOpHBIA CTEH],

XpaHCHHS
000pyI0BaHUS U
y4eOHOTO MHBEHTAps

I'-225, KnanmoBas
kadenps "' BUD"

HOYTOYK, KOHIHUIIHOHEP

CTEJUIaX JJIs XpaHEHUs UHBEHTaps, CTYJ, CTOJ
MUCHbMEHHBIN, KOMIBIOTEPHAS CETh C BHIXOJJOM

B HTepHeT, HaOOp MHCTPYMEHTOB ISt

npodUIAKTHIECKOro 00CTyKUBaHUS

000py0BaHus, HAOOPHI IEMOHCTPALMOHHOTO

000pyI0BaHUs, apXUBHbIE JOKYMEHTHI,
JTUTUIOMHBIC U KypCOBBIE Pa0OTHI CTYACHTOB,
KaHLETSIPCKUIM MPUHAANIEKHOCTH, 3alacHbIe
KOMILJICKTYIOIIHE /i1 000PYIOBaHUS, CMEHHBIE

3am4yactd 111 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
BUWD na ocHoBe makera Simulink (Pemenue 3amayq)

MopenupoBanue OY GoTodIeKTpUIecKiX peodpaszoBareneii (Penenne 3amaya)

Omnpenenenue CTPyKTYphl, pacueT HapaMeTpoB U MoJIeIHpoBaHue DY BETPOIHEPTETUKH
(Pemenue 3amay)

MonenupoBanue DY Ha 6a3e TOIUTMBHBIX 371eMeHTOB (Perienue 3agay)

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

11

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
BHD3. 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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