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 o6pa3oBaTejbHOI nporpaMMsl: I'mapossiekTpocTannnu
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;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

Mol ¢

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Bnageneyu AyavyeHko J1.H.

WaenTudmKaTop Rbflad930-DudchenkoLN-c6bb149

JL.H. dynuenko

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacmudpoBKa HOIIHCH)

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
06pagoBaTeJ'[[,H0ﬁ CseneHva o snagensuye L3N M3K
Bnageneyu BacbkoB A.l'.
HpOFpaMMBI WaenTudmKaTop R1lc6ebeOf-VaskovAG-eb5ccd67 A.F. BaCBKOB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3aBeHyIOH_II/II‘/JI B],[r[yc](a}omeﬁ CseneHva o snagensuye L3N M3K T A
Braseney ecTonanosa T.A. -
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.
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
['unposnextpocranuuu (nanee — OIIOII), nanpasnenuss nmoaroroBku 13.03.02 DnexTposHepreTHka U
JJIEKTPOTEXHUKA, YPOBEHb 00pa30oBaHus: Bbiciiee 00pa3oBaHue - 6akagaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




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

Pacnipenenenue Tpy10eMKOCTH paszena (B 4acax) Mo BUJIaM y4eOHO# paboThl

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

ABTOMaTHYECKHUH IMyCK
1 OCTaHOB
rupoarperara

23

18

2.1

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

23

18

CucteMsl
perynupoBaHus
THAPOTYpOUHBI

28

21

3.1

CucTeMsl
peryaupoBaHus
TUIPOTYPOUHBI 1
aBTOMaTHYECKast
CHUHXPOHH3AIIHS
THIPOTEeHEepaTopa

28

21




4 ®dopmupoBanue 14 10 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
OCHOBHBIX 3JICMEHTOB IToBTOpeHue maTepuaa 1o pasaeiny
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 IIPAKTUYECKUX 3aHATUsAX [lakeT MozenbHo-
ynpasnenus. [laker OpPHEHTHPOBAHHOTO MpoeKTHpoBanus Simulink
MO/IEJIBHO- Camocmoamenvroe usyuenue
OpPUEHTHPOBAHHOTO meopemuueckozo mamepuana: N3ydenne
MIPOEKTHPOBAHUS JIOTIONTHUTEIBHOTO MaTepraa o pasaery
Simulink "dopMUpOBaHHE OCHOBHBIX d1eMeHTOB CAY
BUD, ux TOYHOCTh M YCTOWYMBOCTB"

5 [IpoexTupoBanue u 31 21 Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MojenupoBanue DY IToBTOpEHNE MaTepuaa Mo pasaety
(hOTOINEKTPHUECKUX "IIpoekTrpoBaHKE U MOJAETUPOBAHUE DY

mpeoOpa3oBateneit (oTo3nekTpHUecKuX mpeodpa3oBaTencii”
51 TToBearomuit 31 21 Tloozomoska K npaKkmuueckKum 3aHAMuAM:
(oToanexTpruuecKuit W3yuenne maTepuana 1o pasaeiy
npeodpazosarens DY ¢ "IIpoexTrpoBaHe U MOIETHUpPOBaHUE DY
pexumom MPPT. (doToaneKTpryecKkuX npeodpazopatesneil”
ITonwxaromui IIOArOTOBKA K BBINIOJHEHUIO 3aJaHUN Ha
(hoTosnexTprudecKuit npakThUueckux 3aHaTuax [laket moaenbHoO-
npeodpazosarens DY ¢ OpPHUEHTHUPOBAHHOTO MpoeKTUpoBanus Simulink
pexumom MPPT. Camocmoamenvroe usyyenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"[IpoexTrpoBaHKe U MOJIETUPOBaHUE DY
(oTOIIEKTpHYECKHX peoOpa3oBaTenei”
6 [IpoextupoBanue u 22 14 Ilodz0mogKa K meKyuiemy KOHmpoio:
mozenupoBanue BUD [ToBTOpEHUE MaTepuaa no pasaeny
Ha OCHOBE BETPSHBIX "[IpoextupoBanne u MojenupoBanne BID Ha
TypOuH OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
6.1 IIpoextupoBanue u 22 14 Typ6un"
MOJIETHPOBaHHUE Iodzomoeka Kk npakmuyecKum 3aHAMUAM:

BETPSHBIX TypOHH.

N3yueHnue marepuana o pasaeny




"[IpoextupoBanue u MmofenupoBanue BHO Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
TypOUH" MOJrOTOBKA K BBHIIIOJIHEHHIO 3a/IaHUH
Ha MPaKTHYECKNX 3aHATHsAX [lakeT MogenbpHO-
OpUEHTHPOBAHHOTO NMpoeKTupoBanus Simulink
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"[IpoexTrpoBanne u MonenupoBanue BVD Ha
OCHOBE CHHXPOHHBIX/ aCHHXPOHHBIX BETPSHBIX
TypOun"

7 IIpoexTupoBanue u 8 2 - - - 6 - IlodzomogKa K neKyuiemy KOHmMpOoio:
MozenupoBanue DY Ha IToBTOpEeHue MaTepuana no pasaeny
OCHOBE BOJOPOIHBIX "IIpoexTupoBanue U MojenupoBanue DY Ha
TOINIMBHBIX 3JICMCHTOB OCHOBC BOAOPOAHBIX TOIIJIMBHBIX 3JIEMEHTOB"
7.1 IIpoexTupoBanue u 8 2 - - - 6 - IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
MozenupoBanue JY Ha W3yyenne marepuana 1o pasaeny
OCHOBE BOAOPOJHBIX "IIpoexTrpoBaHue 1 MoAenupoBanue DY Ha
TOIUTMBHBIX 3JIEMEHTOB OCHOBE BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB"
MOZTOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPaKTHYECKNX 3aHATHsX [lakeT MonenbHO-
OPHEHTHPOBAHHOTO MpoeKTHpoBanus Simulink
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"IIpoexTHpoBanue 1 MoJenupoBanue DY Ha
OCHOBE BOJOPOHBIX TOTIMBHBIX YJIEMEHTOB"
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 - 14 0.5 102 335
Hroro 3a cemecTp 180.0 28 - 14 2 - 05 135.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTpoib; [TA — mpomexyTouHas

aTrTeCTanuAa




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

1.1. OcHoBBI aBTOMaTH3a1IMK yrpaBieHus [ DY YHuBepcalbHas XapaKTepUCTUKa TYpOUHBI

YHUBepcalibHas XapaKTepPUCTUKA TYpPOUHBI.

2. Aemomamuyeckuil nycK U OCmanoe 2uopoazpezama

2.1. ABTOMaTHYECKHIi ITyCK M OCTAaHOB rujapoarperata . [IpenynpenurensHas u apapuiiHas

CUTHAJIM3allusl Ha TUpoarperare
[lyck, ocTaHOB, CUTHATU3ALIMS THpOArperara.

3. Cucmembul pe2yiuposatus 2uopomypOuHsl

3.1. Cucremsbl peryiaupoBaHus THAPOTYPOUHBI M ABTOMAaTHYECKasi CHHXPOHU3ALIUS

THJIpOreHeparopa
CucreMsl perylnupoBaHus THAPOTYPOUHBI.

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

4.1. ®opmupoBanue ocHOBHBIX 311eMeHTOB CAY BUD. TouHOCTh U yCTOMYUBOCTH CUCTEMBI
aBTOMATUYECKOTO yrpasieHus. [lakeT Mo1e1bHO-OpUEHTUPOBAHHOTO MPOeKTHpoBaHus Simulink
TeopeTnueckne U 3KCIICPUMEHTAIBHBIE OCHOBBI (JOPMHUPOBAHUS CPEIBI U OCHOBHBIX 3JICMCHTOB

CAY BUD Ha ocHoBe nakera Simulink.

5. Ilpoexmupoeanue u moodenuposarnue Y domosrnekmpuueckux npeobpazosameien

5.1. Ilobimatomuit porozaexTpuueckuit mpeodpaszosatens DY ¢ pexumom MPPT.

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

npeoOpazoBaTenei.

6. HDO@KWZHDOSCIHM@ u MOO@]ZMHO@CIHH@ BUD na ocnose 6EMPAHBIX I’I’ZVD61/[H

6.1. [IpoekTrpoBaHNe U MOJIETUPOBAHUE BETPSHBIX TYpOUH.
Omnpenenenue CTpyKTypsl, pacueT napaMmeTpos U moaenupoanne BOY. Cocrasnenue, Hanaaka

¥ MOJICJIMPOBAHUE CXEMBI MOAKII0UEHUs (PparMeHTOB Ipeodpa3zoBaTes.

7. HDO@KWZUDOBGHH@ u MO@@]ZHDOGCZHM@ DY ua ocnose 8000DO0Hblx MONnJjiu6HblIX 3J1eMEeRmos

7.1. [IpoekTpoBaHre U MOJIETMPOBaHNE DY Ha OCHOBE BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB
OrnpenenieHne CTPYKTYphI, pacueT MapamMeTpoB M MOJEIUPOBaHUE DY Ha OCHOBE TOIUIMBHBIX

SJICEMECHTOB WJIA JJICKTPOTATH.

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

xapakTepucTk. Pacuér ko3 dunmenton nuneapuzanuu ypaBHeHuid TypOuHsbl. [locTpoenue
Jorapu(pMHUUECKUX aMIUTUTYTHBIX U (a30BbIX YACTOTHBIX XapaKTEPUCTHUK U ONpPEeIIeHNE
3araca yCTOHYMBOCTH PEryIHPOBAaHUS YAaCTOTHI BpallleHus rujpoarperata. Beibop

HACTPOEUYHBIX [TaPAMETPOB PETYNIATOPA TYPOUHBL.;



2. Onpenenenue pa3MepoB CEPBOMOTOPOB HAMPaBIISIONIETo anmnapara. PazpaboTka cxembl
YIpaBJICHUS TPYIION arperaTtoB isl yrpasieHuss MOIIHOCThIO ['DC. BriOop HacTpoeUHbIX
napameTpoB LleHTpanbHOro 3a1aTynKa akTUBHOM Harpy3Ku CHUCTEMBI IPYIIIIOBOIO
peryJivpoBaHUs aKTUBHON MOIITHOCTH.;

3. IloBeimaromuii poTo3MeKTprUIecKuii mpeodpazosarens DY ¢ pesxumom MPPT.
[Tonwmxaromuii oTo3IEKTpUUECKH MpeodpazoBaresb DY ¢ pexxumom MPPT..;

4. ITpoexTrpoBaHKUE U MOJICTIMPOBAHUE CHHXPOHHBIX BETPSIHBIX TypOuH. [IpoexkTupoBanue u
MOJIEJTMPOBAHUE ACUHXPOHHBIX BETPAHBIX TypOUH;

5. [IpoexTupoBanue u MojieaupoBaHue DY Ha OCHOBE BOJIOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

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

3amaHupPOBaHHbIE PE3YJIbTATHI

Howmep paznena qucrumniauas (B

OreHouHOE CpE€ACTBO

Kongrl
00y4YeHHs 10 JUCLIUTUINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 112 ]3]4]5]6]7

3HaTh:

IPOILECChl aBTOMAaTHYECKOTr0 IycKa 1 V-1 + TectupoBanue/ Anroput™ paboThl KOHKPETHOTO
-lnk-2 <

OCTaHOBA TUAPOTYPOUHBI 1 HHBIX BOY ycrporictea CAY I'A

OCHOBHBIE JIEMEHTHI U (PParMeHThI TectupoBanne/OCHOBHbIE CTPYKTYPHBIE CXEMBbI

CHCTEM aBTOMAaTHYCCKOTO YIPABICHHSI NI-1nk-2 + HIOCTPOCHHSI CHCTEMbBI aBTOMAaTHYECKOTO YIIPABJICHUS

B2Y

cocrapienne cxeM CAY DY Ha ocHOBe V-1 + Pemenwue 3amau/MonenupoBanue DY Ha 6aze
-1nk-2

TOIJIMBHBIX JIEMEHTOB WU 3JIEKTPOTATH TOIJIMBHBIX JIEMEHTOB

YMersb:

aboTaTh C yHUBEpCATILHOU

p yH vp I/Iﬂ-ZHK'Z +

XapaKTePUCTUKON THUAPOTYPOUHBI

MIPOBOJIUTH PACUETHI TAPaMETPOB

p p p Y WJT-211k-2 +

CHCTEMbI PET'YIMPOBAHUS THAPOTYPOUHBI

MPOBOAUTH aHanu3 u cunte3 COC V-2 + Pemenue 3anau/MoaenupoBanue DY
-211K-2 .

(OTO2IEKTPUYECKUX NTpeobpa3oBaresen
MPOBOJIUTH aHau3 u cuHte3 BOC N/1-2nx-2 +




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI 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. OCHOBHBIE CTPYKTYpPHBIE CXEMbI TOCTPOCHHUS CUCTEMbI aBTOMATUYECKOTO YIIPABIICHUS
(TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Ixzamen (Cemecmp NeS)
Jnsi monydeHus WTOTOBOM OLIGHKH WCIOJIB3YETCsS YCpEAHEHHAs BeIWYMHA TMPOMEKYTOYHOU
aTTecTalliy U TeKYIIei aTTecTaluu

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMILIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. T'unposHepreTHUeckoe U BCIOMOTaTebHOe 000pynoBaHue TuapodiekTpocTaniuid: B 2 1. T.1.
OcHoBHOE 00opya0BaHue THaApodiekTpocTanuii : CnpaBounoe nocodue / Pex. 10. C. Bacunbes,
J. C. lllaBeneB . — M. : Dueproatomuszaar, 1988 . — 400 c. - ISBN 5-283-01961-6 .;

2. 'maposHepreTryeckoe U BCroMoraresibHoe 000pyIoBaHre ruapoliekTpoctaniumii: B 2 1. T.2.
BcnomoratensHoe 060pynoBaHue ruaposnekTpoctanimii : CnpaBoynoe nocoodue / Pex. 0. C.
Bacunnes, /1. C. lllaBenes . — M. : Dueproaromusnat, 1990 . — 336 c. - ISBN 5-283-01988-8 .;

3. Aynuenko, JI. H. UHeHepHbIe OCHOBBI peryIupOBaHUs THAPOTYPOUH : yueOHOe MocoOue s
CTYJEHTOB, 00y4aroluXCsl 110 HapaBJIeHUIO "DIIEKTpOIHEpreTuka u anexkrporexuuka” / JI. H.
Hynuenko . — Mocksa : M3narensckuii njom MOU, 2020 . — 160 c. - ISBN 978-5-383-01408-0 ;
4. Qynuenxo, JI. H. ABTomMaTtnyeckoe peryJnpoBaHie YaCTOThl U aKTUBHOI MOIITHOCTH B
sHeprocucteme ruapoarperaramu ['9C : yaebHoe mocobue no kypey "BenmomorarensHoe
obopynosanue ['3C" mo Hanpasnenuto "Inexrposrnepreruka” / JI. H. Jlymuenko, Mock. sHepr. uH-
T (MOU TY) . — M. : U3narensckuii jom MOU, 2008 . — 88 c. - ISBN 978-5-383-00254-4 ..

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiitng BuneokondepeHnuuu;

5. Simulink.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;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 "KoncyasTant ctyaenTa' - http://www.studentlibrary.ru/

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

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

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

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. Kypuaias! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

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

19. ba3a nanubix INSPEC na niargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl 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.proquest.com/pqgdtglobal/index

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

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuaxa Science - https://www.sciencemag.org/

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

29. Kosutexuus :xxkypHasuoB 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 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX MPOdecCHOHATBHBIX CTAHIAPTOB MUHUCTEPCTBA TPYAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3Butus PO -
http://www.economy.gov.ru
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37. ba3za oTkpsITHIX 1aHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -

https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHbBI MOPTAJ OHJIAIH 00yuennst «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBaHUIO H

meTpoJioruu - http://protect.gost.ru/
42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKHU U BbiciIero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
44. Opunnanbublii caiit PenepaibHOM CJIYyKO0bI 110 HAA30pY B cepe 00pa3oBaHUsI M HAYKH -

https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
Y4eOHble ayIuTOpUN K-120, MamnHHbIH cepBep, KOHJAUIMOHEP
JUUTA TPOBEICHUS 3ain MBI]

JICKIMOHHBIX 3aHATUH U
TCKYIICTO KOHTPOJIA

VY4eOHble ayuTopun
JUIs1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

I'-204, YuecOHas
nabopaTopus
"Bo3o6HoBIIsIEMBIE
HWCTOYHUKHU SHEpruun"

CTOJI y4eOHBIH, CTYI, TpUOYHa, Kad 1Is
JOKYMEHTOB, BEIlaJIKa JJIsl OJEXK/Ibl, JOCKa
MEJIOBasi, MyJbTUMEIUUHBIN ITPOEKTOP, DKPaH,
yKa3Ka J1a3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHJUIIMOHED

VY4ebHble ayIUTOPUH
JUISI IPOBENIEHUS
71a00paTOPHBIX 3aHATHH

['-204a,
KommnsrorepHslii kinace

CTOJI MIPENOIaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
CTYJ, Kad /Ui JOKyMEHTOB, BEIllajaKa JJis
OJZIEXIbl, CTOJI JUIl COBEIIAHUN, KOMIIBIOTEPHAs
CeTh C BbIXOZIOM B MIHTEpHET,
MYJIbTUMEANMHBIN POEKTOP, dKPaH, 10CKa
MapKepHas NepeBUKHasi, HOYTOYK,
KOMIIBIOTEP NEPCOHAIBHBIN, KOHAULIMOHED,
TEJIEBU30D

VY4ebHble ayIUTOPHH
JUISl TIPOBEJICHUS
IIPOMEKYTOUHOU

aTTecTaluu

I-204, YucOHas
naboparopus
"Bo3o0OHoBIsIeMBbIE
HMCTOYHUKHU SHEPrUn"

CTOJI y4eOHBIH, CTyI, TpUOYyHa, mKad 1s
JOKYMEHTOB, BEIIalIKa /ISl OAEKIBI, TOCKa
MeJIOBast, MyJIbTUMEUIHBIN TPOEKTOp, IKpaH,
yKa3Kka JazepHas, 1a00paTOpHbIN CTEHI,
HOYTOYK, KOHAUIIMOHEP

ITomemenus s
CaMOCTOSITSIILHOU
paboTHI

I'-206, ActiupanTtckas
kadenpsr "I'BUD"

Kpecio pabouee, CTyI, Kad /71 JOKYMEHTOB,
CTOJ MUChbMEHHBIHN, TyM0a, KOMIIBIOTEPHAS
CeThb C BBIXOJOM B lIHTEpHET, KOMIBIOTEP

MIePCOHANBHBIN, MPUHTEP, KOHAUIHOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

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

CTOJ Y4eOHbIi, cTyl, TpuOyHa, mKad s
JOKYMEHTOB, BEILIAJIKa JJIsl OJEXKIbl, JOCKa
MEJI0Basi, MyJbTUMEIUUHBIN ITPOEKTOP, IKPaH,
yKa3Ka J1a3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHJHUIIHOHED

Ilomemmenust misa
XpaHEHUS

I'-225, Knanosas
kadenpst "T'BUD"

CTCJUIAK IJId XpaHCHUA HHBCHTAPS, CTYJI, CTOJI
HI/ICBMeHHLIfl, KOMITBIOTCpHAsA CCTh C BEIXOAOM
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000pyI0BaHUS U
y4eOHOTO MHBEHTaps

B lHTEpHET, HA0OP HHCTPYMEHTOB IS
npoQUIAKTHIECKOTO 00CITYKUBAHUS
000py10BaHus1, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUsI, ApXUBHBIC JOKYMEHTHI,
JMIUIOMHBIC U KYPCOBBIE Pa0OTHI CTYICHTOB,
KaHIETSPCKUI MPUHAIICKHOCTH, 3alacHbIE
KOMILIEKTYIOIIHE /I 000PYI0BaHUs, CMEHHBIC
3anuactu st 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

OcCHOBHBIE CTPYKTYpPHBIE CXEMbI IOCTPOEHHUSI CUCTEMBI aBTOMAaTUYECKOTO YIIPABIICHUS
(TectupoBanue)

Anroput™m paboTsl KoHKpeTHOTO yerpoiictBa CAY I'A (TectupoBanue)
MonenupoBanue DY ¢GoTodaekTpuieckux mpeodpazopareneii (Pemenne 3amay)
MopenupoBanue DY Ha 6a3e TOIUIMBHBIX 1eMeHTOB (Pemenne 3agaq)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimHb KM: L 2 3 4
pasjena ST en Henens 3 5 11 14
KM:
1 OcHoBBI aBTOMAaTHU3AlMK yrpaBieHus DY

OcHoBbl aBTOMaTHU3aIMH yrpaBieHus [ DY YHuBepcanbHas

11 XapaKTepUCTUKA TYpOUHBI
2 ABTOMaTHYECKHH ITyCK ¥ OCTAaHOB Mpoarperara
ABTOMaTHYECKHI ITyCK U OCTAHOB FMApoOAarperara .
2.1 IIpenynpeautenbHas U aBapuiiHasi CATHAIA3ALUs Ha +
TUIpoarperare
3 CucreMsl perylnupoBaHus THAPOTYPOUHBI
31 CucTeMbl perylupoBaHus THAPOTYpOUHBI M aBTOMaTHYeCKast
CUHXPOHM3AIMS THPOTreHepaTopa
4 ®opmupoBaHrue 0CHOBHBIX 1emMeHToB CAY BUD, ux
TOYHOCTb U YCTONYHUBOCTh
®opmupoBaHue 0cHOBHBIX 1eMeHToB CAY BUD. TouHocTh
41 Y YCTOMUMBOCTbH CUCTEMbI aBTOMATHUECKOTO yIIPaBJICHHUSL. +
[TakeT MOZIENBHO-OPUEHTUPOBAHHOTO TPOEKTUPOBAHMS
Simulink
5 [TpoexTrpoBanue u MozenupoBanue DY (HOTOIIEKTPUIECKUX
npeoOpaszoBareneit
[ToBbrmnaronmii porodnexTpuyeckuii mpeodpasosatens DY ¢
5.1 pexxumom MPPT. ITonmxkaromuii (oTo3neKTpuyecKuit +
npeobpasoBarens DY ¢ pexxumom MPPT.
6 ITpoextupoBanue n mojenuposanue BID Ha ocHOBe
BETPSIHBIX TYpOUH
6.1 [TpoexTrpoBaHue U MOJIETUPOBAHUE BETPSHBIX TYPOUH.
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[IpoexkTupoBaHnue U MoJIeIUpOBaHUE DY Ha OCHOBE

! BOJIOPOJHBIX TOILTMBHBIX 3JIEMEHTOB
71 [IpoexkTupoBanue u MojieupoBanue DY Ha OCHOBE +
BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB
Bec KM, %: | 25 25 25 25
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