MHUHHCTepPCTBO HayKH U BbICIIIero oopa3sosanusi P®
depepabHOE rOCyAApPCTBEHHOE 0K0/HKeTHOe 00pa3oBaTe/IbHOe YUpeXJAeHue
BBICIIIEr0 00pa30BaHUs
«HanmonanbHbIU MCCIeJ0BaTe/IbCKUU YHUBepcuTeT «MIOW»
®umuan PIrvoOyY BO «HNY «M3N» B r. Bosbkckom

Hanpasienue nogroroBku: 13.03.02 DieKTpo3HepreTuka M 3/1eKTPOTeXHUKa

IIporpamma 6aKa/iaBpuara: J/IeKTPO3HepreTHYecKre CUCTeMbI U IM(POBBIe TexHOI0ruM, LIndpoBkie cucTeMbI
pe/ieiiHoM 3alUThI 1 ABTOMATHKH, [ 'MIP03/IeKTPOCTaHIUM U LIU(PPOBHIE TEXHO/I0rHH, THTe/UIeKTyaTbHast
B0300HOBJ/IsIeMasi FJHEPreTHKa

KBanu¢ukarus (cTeneHs) BbIMYCKHUKA: 0aKanaBp

®dopma 00yueHHUs: OUHas

Pabouyasi nporpaMMa JUCHUILUITHHBI
IMPOIT'PAMMMUMPOBAHUE AJI'OPUTMOB YIIPABJ/IEHUSA

Bnok: Baok 1. «Juciuniaugbl (MOJy/IM)»

Yacrs, popMupyemasi ydaCTHHKaMHU

Yacts 0/10Ka: .
00pa3oBaTe/IbHBIX 0THOIIEHHI

Ne AMCHUIIMHBI IO YUeOHOMY IUIAHY: b1.B.12
TpynoeMKoCTb B 3aUeTHBIX eAHUIIAX: 6 cemectp - 3

Yacos (Bcero) no yuegHoMy IJIaHy: 108

JIekniumn 6 cemectp - 16 yacoB
IIpakTHueckue 3aHATUSA 6 cemecTp - 16 uacos
JIaGopaTopHbie padoThI 6 cemectp - 16uacos
CamocrosTenbHas padora 6 cemecTp—42 uaca

HpOME)KYTO‘lHa}I aTTeCTalusa:

3aueT C OL|eHKOM 6 cemectp — 0,3 yaca
KonTpoas:
3aueT C OL[eHKOH 6 cemectp — 17,7

Bosnkckuu 2021



MPOTPAMMY COCTABH.I: f :
JonerT kadeapel DHEPreTHKH, K.T.H., ,/)

JIOIEHT " H.A. boaasipes

(A0BEHOCTE, YHCHAS CTENCHE, YHEHOE SRAHNE] LLCsR ] { paciumpoRKa NoANHCH)

Janeryrommit kKadenpoil DHepreTHKH - E.I'. 3eunna

(Hazeanme kaeapu) . (nédmiles ) { pacmppOBKz NoanHeK)

Pykopomurens ofpazoparejisHol nporpaMMmel DNEKTPOIHEPIETHUCCKHE CHCTEMBI M HH(MPOBHIE
TeXHOIOTHH
JouenT kadeapsl DHepreTHrH, K.T.H.,

JOLEHT B.H Kypranonr

(A0CEHOCTE, YHCHAA CTENCHB, YHEHDE IBAHHE ] { paciusfponka NoAnucH)

Pykosomgurens obpaszosarensoli  nporpammel  Llnposeie cucTembl peneiinoil  3anmTel H
ABTOMATHKH

Jonent kadieipbl JHEPreTHKH, K.T.H,,

JOLEHT W E.I'. 3ennna

(A0 GEBOCTE, YHCHEA CTEMCHE, YHCHOC IRAHHE) {l:lﬂunmfn (pacmpponka noanycs)

PykosommTens obpazosarensHoii mporpaMmel [HIpOIeKTpOCTAHIKH H IH(POBLIE TEXHOIOIHH,
MurennexryanbHas Bo300HOBISEMAN YHEPIETHKA

Jouent kadeaps DHEpreTHrH, K.T.H., f
JOLEHT //.rf:/ 74 H.B. Baiizakosa

(ADTEHOCTE, YHCHAN CTENEHE, YHEHOE IRAHHE ] {mnnpﬁj [ pacmmfpoBKa NOANHEH)
COI'JIACOBAHO:
3apenyiommii kadenpoil DHepreTHKH }W E.I'. 3enuna

(HsRaHME Kadieap) (IEIAHER) (PacIMBRORKA NOINHCH)



1. EJIN 11 BAJAYN OCBOEHUA JUCIOUIT/INMHBI
Ile/1b10 0CBOEHUS AMCIUIIMHBI SIBJISIETCS M3yUeHHe MeTO/[0B U CTIOCO00B alroOpuTMU3aLIMU U TTPOTPaMMUPOBAHUS /IJIsl TIOCTPOEHUST
3¢ (deKTUBHBIX U Haflé)KHBIX CUCTEM aBTOMAaTUUeCKOT'0 yrpaB/eHHUs.
3ajayaMu AMCHMIUIMHBI AB/ISIOTCA:
- U3yYeHHe HayuHO-TeXHUUeCKOW WHPOPMALIMH, OTeUeCTBEHHOTO U 3apyDeXXHOTO OITbITa 110 TeMaTUKe JUCLIATIIUHBL,
- TpuoOpeTeHre HABLIKOB pa3pabOTKU TUIOBBIX aJTOPUTMOB U TPOTPAMM [ijisi PETYJTUPOBAaHUS JHEPreTUUeCKUMH, TeTUIOTEXHUYECKUMH U

TeIJIOTEXHOJIOTUYECKUMHU MMpoLecCaMu.

dopmupyembie y oO0yuaroiierocsi KOMIIETEHI[HM U 3all/laHMPOBaHHble pe3y/JbTaTbl O00yYeHHMs [0 WCIUIUIMHE, COOTHeCeHHble C
WHAUKATOPAaMHM AOCTH)KEHHUS KOMIeTeHIHH:

Kopa v HauMeHOBaHHe KOMIIETeHIIUH

Koa v HauMeHOBaHHe MHIUKATOPA
JOCTHKEeHHUsSI KOMIIeTeHI[UH

3ans1aHMpPOBaHHbIE Pe3y/IbTaThl 00yUeHus

[K-1 CriocobeH YIIPaB/IATh
TeXHOJIOTUYeCKUM obopyzoBaHueM,
BbIOMpATh CepHiiHOe U TIPOEKTHPOBATh
HOBOe 000py/J0BaHMe

ITK-1.1. BeinoJiHseT cOOp U aHa/IU3 JAHHbIX
110 3a/laHHOM TeMaTrKe, 0O0CHOBBIBAeT BLIOOD
TEeXHOJIOTUYECKUX pPelleHUH.

3HaTh:

- OCHOBHble  TepMUHbI,  OIpejeNeHUsi W  TOHSATHUSA
(mpumeHuTeNEHO K 001acTu nipoektupoBadust CAP);

- OCHOBHbI@ MeTO/Ibl U CIOCOOBI a/IrOPUTMHU3ALIUN;

- ycTporicTBo U nipuHLuI padbotsr [TJIK;

- TIPUHLMIBI TIPOrPAMMHPOBaHUsi KOHTDOJIJIEPOB Ha s3bIKax
MDOK 61131.
yMeTh:
- pa3pabaTbIBaTh aJrOPUTMBI /iJIs1 YTIpaB/IeHNs TEXHUIeCKUMU
00BeKTaMU;
- IPOrpaMMUPOBAaTh pa3/MuHble aJITOPUTMBI Ha Pa3HBIX S3bIKax
MOK 61131.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OBPA30BATE/ILHON ITPOI'PAMMEI BO
MuctyrivHa 6asupyeTcs Ha AUCHUIIMHe « OCHOBBI IPOTPaMMUPOBaHMSI»
Pe3ysibTaThl 00pa3oBaHusl, MOTy4YeHHbIe TIPU OCBOEHUH JUCIUITIMHBI, He0OXOAUMBI TIPY BBITTOJIHEHUH BBIMTYCKHOW KBaTM(DUKAIMOHHOM PabOTHI




3. CTPYKTYPA N1 COAEPXXAHUE JUCIIUITVINHBI

3.1 CTpyKTypa JUCHUI/IMHBI
OO0111as TPYJ0eMKOCTh JUCIIUIIMHBI COCTaB/IsIeT 3 3aueTHbIe eiuHMIIbI, 108 uacos.

Pasnmen quciurivigel.
dopma npomMeXKyTOUHOMH
aTTeCcTaluu
(no cemecmpam)

Bcero
4acoB

Ha

paszen

Cemectp

Pacnipesienienye Tpy10eMKOCTH pa3ziena (B uacax) o BH/jaM

yueOHOM paboThI

KoutakTHas

Jlek

ITp

JIab

KIIP

NKKII

ITA

CP

Konr-
pOJIb

CopepykaHre caMOCTOsITe/TbHOM paboThI
(c ykazanuem Ne ucTouHrKa 1o 1. 5.1 u
CTPaHUI] B HEM)

MeTozb! U CII0COOBI
a/ITOPUTMH3AL[UH

©

ITpopaboTka 1 MOBTOPEHHE
JIEKLJAOHHOTO MaTepHara.
N3yuenue nurepaTypel

[1], cTp. 3-40

[TporpaMmmupyembie KOHTPOJIIEPEI

ITpopaboTKa 1 MOBTOPEHHE
JIEKLJAOHHOTO MaTepHara.
V3yueHue UTEpaTyphl

[2], cTp. 11 - 27

VHCTpyMeHThI IPOrpaMMUPOBaHUs
IJIK

[TpopaboTKa 1 MOBTOpEHHE
JIEKLJAOHHOTO MaTepHasa.
M3yueHue UTEPaTyphI

[2], cTp. 32-48

[aHHble U riepeMeHHbIe

ITpopaboTka 1 MOBTOpeHHe
JIEKLJUOHHOTO MaTepHara.
M3yueHue UTepaTyphl

[2], cTp.50 — 77

KomrmoHeHTb! opraHu3aium
rporpamm

ITpopaboTka 1 IIOBTOpeHHe
JIeKLIMOHHOTO MaTepuana.
N3yuenue nurepaTypel

[2], cTp.78 — 100

A3k MOK

53

14

16

17

ITpopaboTka 1 roBTOpEHe
JIEKLJMOHHOT'O MaTepyarna.
N3yuenue nurepaTypel

[2], cTp.107 - 167

3auet

18

6

0,3

17,7

3aueT MPOBOAMTCS B YCTHOU opme

HUtoro:

108

16

16

16

0,3

42

17,7

[Ipumeuanue: Jlek — nekuuy; [Ip — mpaktuueckue 3anHsaTHs; JIab — yaboparopHbie paboTbl; KIIP — ayAWTOpHBIE KOHCY/IBTALMH IO KYPCOBBIM

npoektam/paboram; MKKIT — uHAuBHyanbHble KOHCY/IBTALIMM MO KYPCOBBIM MpoekTtam/paboram; ITA — mpomexyTouHast atrectaiwms; CP —

camocTosTe/IbHast paboTa CTyZeHTa.




3.2 KpaTkoe coaepxaHue pas3/je/ioB
6 cemecTp
1.Memo0b! u cnocobbl aneopummusayuu
[Tonstue anropyut™Ma. biok-cxembl anropuTMoB yripaB/ieHusl. ['pad nepexoi0B 10ruueckKoro
yIpaBJleHusl.
2. Ilpoepammupyemble KOHMPOs1epbl
Ornpepenenne IIVIK. Bxogel- Beixogs! I1VIK. Pexxum peaibHOro BpeMeHU U OrpaHUYeHus Ha
npumeHenue [1JIK. ¥YcnoBus pabotsl [TJIK. WUuTerparus IIVIK B cuctemy yripaB/ieHUs
nipearnpusitieM. [locTymHOCTh nporpamMmupoBanus. [Iporpammusiii IT/TK. Pabounii ukm u
Bpemsi peakuu. Y crpoiictso [TJIK.
3. MHcmpymenmbl npoepammuposanus 11VIK
Kowmrmiekcsl nipoektupoBanussMOK 61131-3. IHCTpyMeHTBbI KOMIUIEKCOB IIPOrPaMMUPOBaHUS
[TJIK. KomnoneHTsl Codesys.CtpoeHue komriekca Codesys.
4. /laHHble u nepeMeHHble
OneMeHTapHble TUIBI AaHHbIX. [To/ib30BaTeIbcKue TUIIBI JaHHBIX. [lepemeHHble.
5. KoMnoHeHmbl op2aHusayuu npo2pamm
Omnpepenerrie KoMmroHeHTa. yHKIMK. PyHKI[MOHATBHBIE 6/10KU. [IporpaMMer.
6. A3biku MOK
[Tpo6nema nporpammupoBanust [TJIK. CemeiicTBo s1361k0B MOK. SI3bIK TMHEHHBIX HHCTPYKLIWH.
CTpyKTypUpOBaHHbIN TeKCT. Penelinbie Auarpammbl. @yHKIMOHAIBHBIE O/IOKOBBIE AUarpamMMbl.
[TocnenoBarenbHble (QyHKIMOHA/IBHbIE CXEMBI.

3.3. TeMbl NpaKTUYeCKHX 3aHATHI

6 cemecTp
1. Pa3paboTKa anropuTMOB yIIpaB/ieHUs] TEXHUYeCKUM 00BeKTOM (4 uaca)
2. IIporpaMmMypoBaHye Ha si3bIKe JTMHeWHbIX UHCTpYyKLuk IL (2 yaca)
3. [IporpaMmMrpoBaHue Ha si3blKe CTPYKTypupoBaHHoro Tekcra ST (2 yaca)
4. [IporpaMMypoBaHue Ha si3bIKe pesielHbIX guarpamm LD (2 yaca)
5. TIporpamMmmupoBaHue Ha si3biKe (YHKLIMOHATbHBIX 0/10KOBBIX Auarpamm FBD (2 yaca)
6. [IporpamMMupoBaHUe Ha sI3bIKe TI0C/Ie/joBaTeIbHbIX (PyHKLMOHAMbHbIX cxeM SFC (2 uaca)
7. IlporpamMmmupoBaHue Ha si3blKe HellpepbIBHbIX (yHKIMOHaMbHbIX cxeM CFC (2 uaca)

3.4.Tembl 1a00paTOpHBIX padoT

6 cemecTp
1. MojiennipoBaHie  CHCTeMbl aBTOMAaTHYeCKOTO  DeryJvpoBaHHsl I0flauyd  HeoOXOJUMOTro
KOJTMYeCTBa BO3/jyXa B TOMKY KOTJ/Ia Ha SI3bIKe JTMHeNHbIX UHCTPYKLuH IL (4 yaca)
2. MopenvpoBaHWe CHCTeMbl aBTOMAaTMUECKOTO Ppery/JMpOBaHUs  T0Jjaud  HeoOXOAMMOTo
KOJIMUeCTBa BO3ZlyXa B TOMNKY KOTJ/Ia Ha s13bIKe CTPYKTypHUpOBaHHOro Tekcra ST (3 uvaca)
3. MopenvpoBaHie CHCTeMbl aBTOMAaTMUECKOTO PpeTry/JMpOBaHUs  ToJjaud  HeoOXOoAMMOTo
KOJTMYeCTBa BO3/lyXa B TOIKY KOTJ/Ia Ha si3blKe pesiekiHbix Ararpamm LD (3 uaca)
4. MojenipoBaHle  CHCTEMbl ~aBTOMAaTHUeCKOTO  DPeryivpoBaHHUsl  IMOflaud  HeoOXO0JUMOTro
KOJIMYeCTBa BO3/lyXa B TOMKY KOT/Ja Ha si3blke (PYHKI[MOHA/IbHBIX O/I0KOBBIX Auarpamm FBD (3
yaca)
5.MozenvpoBaHre CUCTeMbI aBTOMATUUECKOTO Pery/IMPOBaHUs M0/laul He0OX0AMMOro KOJIMYecTBa
BO3/lyXa B TOIKY KOT/Ia Ha si3bIKe HerpepbIBHbIX (yHKIMOHaMbHBIX cxeM CFC (3 yaca)

3.5. PT'P yueOHBIM IJIAHOM He NMpPelyCMOTPEHbI.

3.6. TeMaTHKa KypCOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBble MPOeKThI ¥ KypCOBble pabOThI yUeOHBIM IJITAHOM He TIPelyCMOTPEHbI.



3.7. CooTBeTCTBHE Pa3/ie/ioB JUCHHMIUIMHBI U (JOPMHPYyeMBbIX B HUX KOMIIeTeHLINH

Homep 1 HameHOBaHUe Howmep pa3pena gucuunivgsl (B
pe3y/bTaToB 06pa3oBaHus 10 Kopst COOTBETCTBMH C 11.3.1) OrneHOYHOE CpejiCTBO
JUACLUTIINHE WHJMKaTOPOB 1 7 3 4 5 6 (TN ¥ HAaMMeHOBaHUe)

(B cOOTBETCTBUM C pa3ziesioM 1)

3HaTh:

- OCHOBHbIE MeTOAbI H CITOCOOBI X

Q/ICOPUTMU3ALIH; [K-1.1 OTueT NpakTHYecKoil paboTe Nel

- YCTPOWCTBO W TIPUHLUN pabOoThbI

- X
TJIK: [K-1.1 TeopeTnueckast KOHTPO/IbHasi paboTa

- TIPUHLMIBI POrPaMMUPOBAHUS
KOHTpPO/UIepOB Ha s3blkax MOK [K-1.1 X | X X X OTueT 1ab0paTOPHBIX paboT
61131.

YMeth:

- pa3pabaTbIBaTh alrOPUTMBI [IJIsT
yIIpaBJ/IeHUs] TeXHUYeCKUMU [K-1.1 X [MpakTueckas pabota Nel
o0BeKTamu;

- IPOrpaMMUPOBaTh pas/uyHble
a/ITOPUTMBI Ha Pa3sHBIX A3bIKAX IK-1.1 X Ortuet npakTHyecKux pabot Ne 2-7
M3K 6113.




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OILEHOYHBIE MATEPHUAJIbI
J/IA  TEKYIUIETO KOHTPOJIA YCIHEBAEMOCTH UM IIPOMEXYTOUYHOM
ATTECTAIVHA 110 JUCHIUIIV/IMHE

4.1. TeKyluii KOHTPOJIb yCIIeBaeMOCTH M0 AUCIUIUINHE:
6 cemecTp

— BBITIOJIHEHHE U OTYEeT MPAKTUUeCKUX paboT

— BBITIOJTHEHKE U 0TUeT 1abopaTOpHbIX paboT

— TeopeTHUeCKast KOHTPO/IbHast paboTa

BaﬂﬂBHO-pEﬁTHHFOBaH CTPYKTYPad OUCHUILIMHBI ABJIAETCA IMPUIOKEHHUEM A.

4.2. IIpoMe)XyToUHasi aTTecTalys 1Mo AUCHUN/IMHE (UaCTH AUCLUIIUHBI):
6 cemecTp
3aueT C OL|eHKOM.

Ouenka orpeziesisieTcs 10 COBOKYITHOCTU pe3yJIbTaTOB TeKYIero KOHTPOJISl yCIleBaeMOCTU B
cooTBeTCTBUM C [lonoxkeHreM 0 Oa/lTbHO-PEHTHHTOBOM cHUcTeMe i CTy[eHToB ¢ummana HUY
«M3BWN» B r. Bomkckom.

B npuokeHue K JUIIJIOMY BBIHOCUTCS OLIEHKa 3a 6 cemecTp

IIpumeuanue:OljeHOUHbIe MaTepuanbl IO [JUCLUIUIMHE TIpYMBeJieHbl B (OHJEe OI[eHOUHBIX
matepuanos OTIOII.

5. YYHEBHO-METOJUYECKOE OBECIIEYEHHE JUCIHUII/IMHbI

5.1 JIluteparypa:

1 BacunbeBa, W. JI. OCHOBBI anropuTMHU3alii U NMporpaMMUpoBaHus. ba3oBble anropuTmsl :
yueb.-meToz. rocobue / U. JI. BacunbeBa. - Bomkckuii : ®unvan MOU B 1. Bomkckowm, 2014. - 44
C.

2. IletpoB W.B. IlporpammupyeMble KOHTpOJ/Ulepbl. CTaHJapTHbIe S3BIKU U I[PUEMBbI
nipukiagHoro rpoektrpoBanust/ [Tox pex. npod. B.I1. JesaxkonoBa. — M.: COJIOH-IIpecc, 2015 . —
256 c.: un. — ( Cepust «bubnmoTeka UH>KeHepa» ).

5.2 JIuIieH3MOHHOe ¥ CBO0O/HO pacnpoCTpaHAeMOoeNporpaMMHoOe o0ecrieueHHe:
1. Codesys

5.3 VHTepHeT-pecypchl, BK/IOUass mnpodeccuoHabHbIe 0a3bl AAHHBIX M HWH(OPMAIHOHHO-
CIpaBOYHbIE CUCTEMBI:

1 YuuBepcutetckas nHpopMmanuoHHas cuctema «POCCUSA» https://uisrussia.msu.ru

CripaBouHO-TIpaBoBasi cucteMa «KoHcynbTanT+» http://www.consultant-urist.ru

CnpaBouHo-1paBoBas cuctema «['apanT» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

baza manHbix Scopus https://www.scopus.com

[TopTan oTKpBITHIX AaHHBIX Poccuiickoit ®epepanyu https://data.gov.ru

ba3a OTKpBITBIX JaHHBIX MUHHCTEpPCTBA TpyJa M  COLManbHOM  3amurhl PO
https://rosmintrud.ru/opendata

ba3a manHbix HayuHoti ssektpoHHO# 6ubmmoteku eLIBRARY.RU https://elibrary.ru/

basa faHHBIX NpoQeccuoHanbHbIX CTaHAapTOB MUHUCTePCTBa TPYZJa U COLMAIbHOM 3allUThI
PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl jaHHbIX MUHKCTEpCTBa SKOHOMUUeCKOro pa3BuTus PP http://www.economy.gov.ru



ba3a oTkpbIThIX JaHHbIX PocramonuTopudra http://www.fedsfm.ru/opendata

OnekTpoHHas 6a3a gaHHBIX «M3maTenbeTBo JlaHb» https://e.lanbook.com

@efepanbHasi rocyfapcrBeHHas MH(GoOpMalMoHHas cucteMa «HarMoHasmbHasi 37eKTpOHHast
o6ubmoTeka» https://H36.pd

HarmoHameHBIN MopTai oH/aH 00yueHnst «OTKpeIToe obpa3oBanue» https://openedu.ru

OnektpoHHast 6a3a faHHbIX «Polpred.com O630p CMWN» https://www.polpred.com

Oduimanbhbiii  cailt PefiepalbHOTO areHTCTBA [0 TEXHUYECKOMY peryMpOBaHUIO U
MeTpoJioruu http://protect.gost.ru/

OnekTpoHHast 6nbnmoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE JUCIUILI/IMHbBI

JleKUMM ¥ TIPAaKTUYeCKWe 3aHSATHS TPOBOJATCS B yueOHBIX ayJUTOPUSX, CHaOKeHHBIX
MY/IbTUMEUMHBIMU CPeJICTBAMH /ISl UHTEPAKTUBHOTO 00y4eHHs, 000pYZOBaHHBIX Har/isiIHBIMU
nocobusiMu, 000py/ZiOBaHWEM iyl TIOKa3a OO0ydYaroluX MaTephasioB (TeJeBHU30p), CpeCTBaMU
3BYKOBOCITDOM3BE/IeHUsI, JOCKOW ayJUTOPHOM, 000py/I0BaHUEM [i/Isl TIPeJICTAaBI€HUs TIpe3eHTaIui
(ma3mMeHHas aHe b, ePCOHA/bHBIN KOMITBIOTED).

HeobxoaMoe nporpamMmmHoe obecrieueHye:

1. Codesys

YueOHble 3aHATHS TPOBOJATCS B jabopatopusix — «MaTeMaTU4eCKOTO MOZeTUpOBaHMUs
uHpopmaLoHHO obecrieueHusi CAY», «MUKDPO3/IEKTPOHUKM M MHUKPOIIPOLIECCOPHOM TeXHUKU»,
«TexHNMUeCKUX CpeJjCTB aBTOMaTUUeCKOT0 yIpaBIeHuUs»



ITpunoxenue A

BA/IVIbHO-PEUTUHI OBASI CTPYKTYPA JUCIUIIIUHBI
I[TPOI'PAMMUMPOBAHHME AJI'OPUTMOB YITIPABJIEHUA

(Ha3BaHWe JUCLMIUIUHBI)

6 cemecTp
IlepeueHb KOHTPO/ILHBIX MEPONPHUATHH TEKYIEr0o KOHTPO/IA yCIeBAeMOCTH 10 JUCIUIIMHE:

KM-1 Oruet 1abopaTtopHbix pabot
KM-2 Ortuer npakTh4yecKux paboT
KM-3 TeopeTtnueckast KOHTPO/IbHasi paboTa

BI/IJI l'lpOME)KyTO‘-IHOﬁ dTTeCTallMH — 3a4eT C OHeHKOﬁ

TpyA0eMKOCTh AUCLIMTIIMHLI = 3 3.e.

Howmep Paznen Nupexkc KM: KM —1 KM-2 KM-3
pasgena | AWCLUILIMHBI
1 MeTo/ibI U CIOCOOBI N N
aJIrOpPUTMU3aLUU
2 [Iporpammupyemsble + +
KOHTDOJI/IEPbI
3 VHCTpyMeHTBI N . N
nporpamMmupoBanus TTJIK
4 [aHHble 1 epeMeHHbIe N
5 KoMrioHeHThI opraHu3aluu N N
rporpaMm
6 A3k MOK 4 + +
MunuManbeHbIi 6ant 3a KM 15 35 10
MakcumasnbHEI# 6amt 3a KM 25 49 26




MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
DenepajibHOE TOCYIapPCTBEHHOE O0I0KeTHOE 00pa3oBaTeIbHOE YUpPeK/IeHne
BbICILIEr0 00pa30BaHuA
«HaunoHaJbHBIN HCCIeA0BATEIbCKUI YHUBepcuTeT «MIW)»

Hanpasnenue noaroropku/cnenuaabHocTh: 13.03.02 DiiekTpo3HepreTnka M 3J1eKTPOTeXHUKA

HaumenoBaHue 00pa3oBaTeJbHOI NPOrpaMMbl: JJIeKTPOIHEPreTHYecKre cucTeMbl U IM(poBbIe TEXHOJOTHH,
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OneHouHble MaTepuaiabl 1O JUCUMIUIMHE MPEIHA3HAYEHBl Ul  OLICHKH:JOCTHXKEHUS
00yJaromuMuCs 3alUIaHUPOBAHHBIX PE3YIbTaTOB OOYUYECHHUS 10 AUCLUILINHE, 3Tana (OPpMHUPOBAHUS
3aIJIJaHUPOBAHHBIX KOMIIETEHLIUH.

OneHouHble MaTepualibl O JAUCLUUIUIMHE BKJIIOYAIOT OLICHOYHBIE CPEACTBA JUISl IIPOBEACHUS
MEpPOTPUATHI TEKYILIEr0 KOHTPOJISL yCIIEBAEMOCTH U IPOMEXYTOUHOM aTTeCTaluu.

OneHouHble cpeAcTBa s OLEHKM 3allVIAHUPOBAHHBIX pe3yJbTaTOB OOydeHUs 10
JUCLMILIMHE, COOTHECEHHBIX C MHIMKATOPAMHU JOCTUKEHHSI KOMIIETEHIUI:

Konpr
WHHKATOPO
3aruTaHUpPOBAHHBIEC PE3YJILTATHI O0YUCHUS B OIEHOMHOE CPEACTBO
0 AUCIUTUTHHE JOCTHKECHU
g (TH ¥ HAUMEHOBAHUE)
KOMITETEHIT
uu
3HaTh:
OCHOBHBIE  TEPMWHBI, OMNPEACICHUS W  TOHATHUA I1K1.1 OT4eTr NpakTUYECKO
(mpuMeHuTeNbHO K 00nactu npoektupoBanus CAP) paboTsl Nel
3auer
OCHOBHBI€ METOJIbI U CITOCOOBI ATOPUTMH3AITAN IIK-1.1 3auer
yCTpoicTBO 1 npuHIUI paboTer [TJIK IK-1.1 OTYeT NPaKTUYECKUX
pabot Ne 2-7
OtueT 1a00pPaTOPHBIX
pabot Nel-6
3auer
MPUHIIUIIBI TPOrPAMMHUPOBAHUS KOHTPOJUIEPOB Ha SI3bIKAX [K-1.1 OTtuer mpakTH4ecKon
MDK 6113 pabotsr Nel
3auer
Ymers:
paspabaThIBaTh aITOPUTMBI JUTS yIpaBICHUS IK-1.1
TEXHUYECKUMU 00BEKTaMU [TpakTuueckas pabota
Nel
3auer
MPOrpaMMUPOBATh Pa3IMYHBIE AJITOPUTMBI Ha Pa3HBIX [K-1.1 OT4er MpaKTHYEeCKUX
s3pikax MOK 6113 pabot Ne 2-7
OTuet 1a6OPaTOPHBIX
pabot Nel-6

Coaepsxkanue oneHo4HbIX cpeacts. lllkana u KpuTepun oneHNBaHuUs.

OTtyer npakTHYeCKHX padoT.
IIpaktuyeckas padora «Pa3paboTka aaropuTMOB YIIPABIECHUS TEXHUYECKHM 0OBEKTOM»

3ananue: Pa3paboTath alropuT™ M MpeaCTaBUTh €ro B rpauueckoM Buje (OJI0K-CXEMBI).




J1y1s1 3TOro HE0OXO0UMO:

1. IIpoananu3upoBaTh TEXHOJIOTUYECKUI TIPOLECC.

2. OnpenenuTh BXOAHBIE/ BBIXOIHBIC TAPAMETPBI U YITPABJISIOIINE BO3ICHCTBUSI.
3. YCcTaHOBHUTH MOCIICI0BATEILHOCTD BBIIIOJHECHUN JCHCTBUIM

4. TlpencraBuTh OJIOK CXEMY.

BapuanT 1. YrpasieHnue u KOHTPOJIb YPOBHEM BOJIBI B OaKe.
BapuanT 2. YnpasneHue 1 KOHTPOJIb TEMIIEPATyphl BOABI B OaKe.

IIpakTrueckasg padora «I[IporpaMMupoBaHIe HA SI3BIKE JIMHEHHBIX HHCTPYKIH |L»

3ananue 1. boiinep ympansercs 2 kHonkamu: Ilyck u Crom, B ciydae HENpeaBHIECHHBIX
CUTyaluil (aBapuu UM Iokapa) Ooiyiep JOKEH aBTOMaTHYECKU OTKIIIOYAaThCs, IIPU ITOM CHUCTEMA
yIpaBieHUs NOJIaeT TPEBOXKHBIN CUTHAN Ha JIAMITY.

Heobxonumo: Hamucate mnporpamMmy ympaBieHust OoiliepoM Ha S3bIKE JIMHEHHBIX
uHcTpyKuui IL 1 co3nate BU3yanusanuio 0ObeKTa.

3anganue 2. Peanu3oBaTh IUIABHOE OTKPBITME M 3aKPBITHE 3aJBUKKH, IIPH 3TOM BBIBECTH
CTETEHb €€ 3aKPhITHS/OTKPBITHS B IPOLIEHTAX U 3HAYEHHUE YIPABIIAIONIErO CUrHalla B AUana3oHe 4 —
20 MA. Hanucate mporpaMmy ymnpaBiIeHHMsS 3aJBH)KKOM Ha SI3bIKE JMHEHMHBIX MHCTpYyKUud IL u
CO3/IaTh BU3YyaJIN3aINI0 00BEKTA.

IIpakTrueckas pabora «IIporpaMMupoBaHue Ha SI3bIKE CTPYKTYPHPOBAHHOIO TeKkcTa ST»

3amanue 1. Boiinep ynpansercs 2 kHonkamu: Ilyck u Crom, B cilydae HENpPEIBHICHHBIX
CUTyaluil (aBapuu UM noxkapa) Ooilyiep H0JKEH aBTOMAaTUYECKU OTKIIIOYAThCA, IPH 3TOM CUCTEMa
yIpaBieHUs MOIaeT TPEBOXKHBIN CUTHAN HA JIaMITY.

Heo6xomumo: Hammcate  mporpamMmy — ympaBieHust — OoisiepoM  Ha  sA3BIKE
CTpyKTypupoBaHHOTO TekcTa ST 1 co3iaTh BU3yalu3aluio 00beKTa.

3amanue 2. Peanu3oBaTh IJIaBHOE OTKPBITUE W 3aKPBITHE 33JBMXKKH, MPU STOM BBIBECTHU
CTENEHb €€ 3aKPbITHS/OTKPHITHS B MPOIIEHTAX U 3HAUYECHUE YIPABJIAIOIIEr0 CUTHAJIA B AUana3oHe 4 —
20 MA. Hanucate nporpamMmy ymnpaBii€HUsI 33JIBUKKON Ha S3bIKE CTPYKTYpUpOBaHHOTO TekcTa ST u
CO3aTh BU3YyaJIU3aIHI0 O0BEKTA.

[IpakTuueckas padota «IIporpaMmmMupoBaHUe Ha sS3bIKE PeICHHBIX auarpaMm LD»
3amanue 1. boitnep ynpasnsercs 2 kHonkamu: [lyck u Crom, B ciydae HENpeaBHICHHBIX

cUTyalui (aBapuu WK Noxapa) 0oiyiep TOHKEH aBTOMATHYECKU OTKITIOYATHCS, TIPU ATOM CHCTEMa
yIIPaBJICHUS MOAET TPEBOXKHBIN CUTHAJ HA JIAMITY.

HeoOxomumo: Hammcath mporpamMmy yrpaBlieHHS OOMIEpOM Ha S3bIKE PEJICHHBIX
muarpamm LD u co3pate Busyanuzamnuio oObeKTa.

3amanue 2. Peanu3oBaTh MIaBHOE OTKPBITHE W 3aKPHITHE 3aJBMXKKH, MPU STOM BBIBECTH
CTETEHb €€ 3aKPBITHS/OTKPHITHS B MMPOILIEHTAX U 3HAYEHHUE YIPABISAIONIErO CUrHANA B AUana3oHe 4 —
20 MA. Hamucath mporpammy ympaBieHHs 3aJBHKKOM Ha s3bIke penedHbIX auarpamm LD wu
CO37aTh BU3YyaIU3AIHIO OOBEKTA.

[Mpaktuueckas pabora «IIporpaMMMpOBaHHe Ha S3bIKE (QYHKIMOHAILHBIX OIOKOBBIX IHMArpPaMMm
FBD»

Bananue 1. Boinep ynpasnsiercs 2 kaonkamu: Ilyck u Crom, B Cilydae HENMpPEIBUIEHHBIX
CI/ITyaHI/Iﬁ (aBapI/II/I N HO)Kapa) 60171J'Iep JAOJIKCH aBTOMAaTUYCCKU OTKIIIOYATHCA, IIPHU 3TOM CUCTEMA
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YIPABJICHUS TI01a€T TPEBOKHBIM CUTHAI HA JIAMILy.

Heo6xoaumo: Hammcats mporpamMMy ympasieHHs O0iiepoM Ha s3bIKe (PYHKIIMOHATBHBIX
6mokoBeIx quarpamm FBD u co3naTth Bu3yanu3aiuio 00beKTa.

3ananue 2. Peann3oBarh IJIaBHOE OTKPBITUE U 3aKPbITHE 3aJBM)KKH, MPU 3TOM BBIBECTU
CTCIICHB €€ 3aKpI)ITI/I$I/OTKpI)ITI/I$I B ITPOLCHTAX U 3HAYCHHUEC YIIPABJIAIONICTO CUT'HAJIA B JUAIIa30HC 4 —
20 MA. Hamucath mporpaMmy yIpaBJCHHS 3aJIBIDKKOH Ha S3bIKe (PYHKIIMOHAIBHBIX OJIOKOBBIX
muarpamm FBD u co3nate BU3yanuzaiuio 00beKTa.

[Ipaktuyeckas padora «IIporpaMMupoBaHue Ha S3bIKE MOCIEAOBATEIBHBIX (PYHKIIMOHAIBHBIX CXEM
SFC»

3ananue 1. boiinep ympaBnsercs 2 kHonkamu: Ilyck u Crom, B ciiydae HENpeaBHIEHHBIX
CUTyaluil (aBapuu UM Mokapa) Ooilsiep JOKEH aBTOMAaTHUYECKH OTKIIFOYAThCs, IPU 3TOM CHCTEMa
yIpaBieHUs NOJIaeT TPEBOXKHBIN CUTHAN Ha JIAMITY.

Heo6xomumo: HanucaTte mporpaMmy yripaBiieHHs OOMIEpOM Ha SI3bIKE MOCTIEA0BATEIbHBIX
¢bynkumoHanbHBIX cxeM SFC 1 co3maTh BU3yalu3aIiio 00beKTa.

3ananue 2. Peann3oBaTh IUIABHOE OTKPBITUE W 3aKPBITHE 3aJBUKKH, IIPU 3TOM BBIBECTH
CTETEHb €€ 3aKPhITHS/OTKPBITHS B IPOLIEHTAX U 3HAYEHHUE YIPABIIAIONIErO CUrHalla B AUana3oHe 4 —
20 ™MA. Hamucare mnOporpamMmy YHOpaBJICHUS 3aJBMKKOM Ha A3bIKE MOCIEA0BATEIIbHBIX
¢yaKIOHATEHBIX cxeM SFC FBD u co3ath BU3yain3aiuio 00beKTa.

[IpakTnueckas paborta «IIporpamMmmMupoBaHre Ha S3bIKE MOCIEAOBATENbHBIX (YHKIIMOHATIBHBIX CXEM
SFC»

3aganue 1. boitnep ynpasisiercs 2 kHonkamu: Ilyck m Crom, B ciydae HENpeIBUACHHBIX
CUTyaluil (aBapuu UM moskapa) Ooilyiep H0JKEH aBTOMAaTHUYECKU OTKIII0YAThCA, IPH STOM CHCTEMa
yIpaBieHUs MOJIaeT TPEBOXKHBIN CUTHAN Ha JIAMITY.

Heob6xonumo: Hamucats nporpammy ympasiieHUs: OOWIEpPOM Ha S3bIKE MOCIIEI0BATEIbHBIX
¢dbyakuroHanbHbIX cxeM SFC u co3maTh BU3yaau3amuio 00beKTa.

3amanue 2. Peanu3oBaTh IMJIaBHOE OTKPHITUE U 3aKPBITHE 33/JBHXKKH, IMPU 3TOM BBIBECTH
CTENEHb €€ 3aKPBITHS/OTKPBITHS B MPOLIEHTAX U 3HAYEHHUE YIPABIAIONIErO CUrHalla B AUana3oHe 4 —
20 ™MA. Hamucate mnporpamMmy YHOpaBJI€HUS 3aJBMKKOM Ha S3bIKE MOCIEI0BATEIIbHBIX
¢dbyakroHanbHbIX cxeM SFC u co3maTh BU3yanu3anuio o0beKTa.

[Ipaktnueckas pabota «I[IporpammupoBaHue Ha SA3bIKE HEMPEPBIBHBIX (PYHKIIMOHAIBHBIX CXEM
CFC»

3ananue 1. boinep ympasnsercs 2 kHonkamu: [lyck u Crom, B ciiydyae HEmpeIBUICHHBIX
cCUTyaluil (aBapuu Uiy nokapa) Ooiisiep J0JDKEH aBTOMATHUYECKU OTKIIIOYAThCA, IPH 3TOM CUCTeEMa
yIpaBJICHUS MOJAeT TPEBOKHBIN CUTHAM Ha JIAMITY.

Heobxomumo: Hammcate mporpaMmy ympaBiieHHsT OOMIEpOM Ha S3bIKE HEMPEPHIBHBIX
¢dbyaknuonanbHbIX cxeM CFC u co3maTh BU3yaan3alno 00beKTa.

3amanue 2. Peanu3oBaTh MIaBHOE OTKPBITUE W 3aKPHITHE 3aJBMXKKH, MPU STOM BBIBECTH
CTETEHb €€ 3aKPBITHSI/OTKPBITHS B MPOIICHTAX M 3HAUEHUE YIPABJISIONIET0 CUTHANIA B JHama3oHe 4 —
20 MA. Hanucath mporpamMmy yIpaBJI€HHS 33JIBUKKOM Ha S3bIKE HEMPEPBIBHBIX (DYHKIIMOHATBHBIX
cxeMm CFC u co3nath BU3yaau3aliio 00beKTa.

IIo pe3yiibTaTaM O0TUCTA IMPAKTUICCKUX pa60T BBICTaBJISACTCA .



— 7 OayioB, ecaM TMporpaMma HamucaHa 0e3 OIMMOOK M MPAaBWJIBHO CO3/IaHA BU3YalU3allUs
MIPOEKTA;

— 6 Oamia, eciii B MPOrpaMMe WU B BU3YAJIM3AlMH TPOEKTA JOMYIICHHl HE3HAYUTEIIbHBIC
OIIIMOKU;

— 5 Oamn, ecnu B mporpaMMe W B BU3YAIM3alMH MPOEKTa JIOMYIICHBl HE3HAYUTEIHHBIC
OIIIHOKH.

3amuTa JadopaTopHbIX padoT.

JIabopatopHass pabota «MoOAENMPOBAHUE CUCTEMBI ABTOMATUYECKOIO PETYIMPOBAHUS IOJAYU
HE0OX0IMMOT0 KOJIMYECTBA BO3/IyXa B TOIIKY KOTJIa Ha S3bIKE JIMHEWHBIX UHCTPYKIMH |L»

CwmonmemnpoBate CAP cTpykTypsl Ha si3bIKe JUHEHHBIX MHCTpYKIMM IL, m3o0pakeHHoi Ha
pucyske 1.

P
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K KOppekT. per-py no O,

Pucynok 1 - Perynsarop o6miero Bo3ayxa

JlaboparopHas pabota «MoaenupoBaHHE CHCTEMBl aBTOMAaTHYECKOTO PETyIUpOBAHUS
MOAaYu HEOOXOJMMOTO KOJMYECTBA BO3AyXa B TOIMKY KOTJA Ha SI3bIKE CTPYKTYPHPOBAHHOTO TEKCTa
ST»

CmopnenupoBate CAP cTpyKTyphl Ha SI3bIKE CTPYKTYpHpoBaHHOTO TekcTa ST, n300paxeHHOU
Ha pucyHke 1.

Ha6opaTopHa;1 pa60Ta «MOI[GHI/IpOBaHI/Ie CUCTCMbI aBTOMATUYCCKOTO PEryjinpOBaHUA
nmogadyu HCO6XO,Z[I/IMOFO KOJIMYCCTBA BO3AyXa B TOIIKY KOTJIa HA A3bIKC peﬂeﬁHLIX AuarpaMmm LD»



CmonemupoBate CAP cTpyKTypsl Ha SI3BIKE CTPYKTYpUpoBaHHOTO TekcTa ST, n300paxeHHO
Ha pUCyHKe 1.

JlaboparopHas pabota  «MoAeTHUPOBAHHWE CHUCTEMBl AaBTOMATHYECKOTO PETYIUPOBAHUS
10/1a4¥ He0OXOAMMOTO KOJIMYECTBA BO3/yXa B TONKY KOTJIA Ha sI3bIKE (PYHKIIMOHAIHHBIX OJIOKOBBIX
nuarpamm FBD»

CmonemupoBate CAP CTpyKTyphl Ha si3bIKe (PYHKIIMOHAJIBHBIX OJOKOBBIX auarpamm FBD,
n300pakeHHOH Ha prcyHKe 1.

Jlabopatopnast pabota  «MojaenupoBaHHE CHUCTEMBI aBTOMATHUYECKOTO PETYIUPOBAHUS
MOoJaYd  HEOOXOJMMOT0 KOJMYECTBAa BO3JyXa B TONKY KOTJAa Ha $3bIKE HEMPEPBIBHBIX
¢bynkumonanpHbIX cxeM CFC»

CmonemupoBate CAP CTpyKTyphl Ha si3bIKe HENpPEepBIBHBIX (QyHKIMOHANbHBIX cxem CFC,
n300paxxeHHON Ha pucyHke 1.

[Ipumepbl BONIPOCOB SISt 3aLIUTHI:
1. ITpunnun padoter CAP;
2. punamun padots! [TU-perynstopa;
3. IIpuHIMN JEeHCTBUS TPEXIO3UIIMOHHOTO PEIIE;
4. Oco0eHHOCTH POTPaMMHUPOBaHUS s3bIKax cTanaapTa MOK 61131-3.

[To pe3ynpTaTam 3amuThl JTAOOPATOPHOU PaOOTHI BHICTABIISICTCS:

— 5 GaioB, ecii TporpaMMa Hamvcana 0e3 OIMIMOOK W Ha BCE BOIPOCHI JIaHBI MPABHIbLHBIC
OTBETHI, O€3 HEIOYETOB,

— 4 06amna, ecny MporpaMMa Hamucana 0e3 OIMOOK M Ha BCE BOIIPOCHI JaHBI OTBETHI, MPU ATOM
CyMMapHO JIOTMYIIEHO He 00Jjiee IBYX OIMOOK;

— 3 Oamn, ecnu B TIporpaMMe JIOMYIIEHbl HE3HAYUTEIbHBIC OIMOKM M HE MEHEe 4YeM Ha
MOJIOBHHY BOTIPOCOB JIaHBI TPABUIIBHBIC OTBETHI, JIMOO MPH OTBETE YACTO JOIYCKAIUCh
OIIIHOKH.

TeopeTnueckass KOHTpoJIbLHasi padora «[IporpaMMupoBaHue aJropuTMOB yIpaBJIeHHs»

TeopeTrnueckas KOHTpoJIbHAsI paboTa coaepkuT 2 Bonpoca. Bpems BomonHenus 40 MUHYT.
[lepeueHb BOIPOCOB TEOPETUUECKON KOHTPOJIBHOM pabOTHI:

1. Onpenenenue [TJIK

2. BXxoabI-BbIXO1bI

3. Pexum peanbHOro BpeMeHH

4. Ycnous padotsl [TJIK

5. Mnrerpauus [1JIK B cuctemy ynpasieHus IpEANPUATUEM
6. Pabounit riuxi [TJIK

7. Bpems peakuuu

8. Ycerpoiictso [TJIK



9. Tumnbl JaHHBIX.

10. Onpenenenrne KOMIOHEHTA OpraHu3aly IporpaMm

11. ®ynkuuun. @yHKIHoOHaNbHBIE O50KH. [Iporpammbl

12. S3bIk nuHENHBIX HHCTPYKUUN. DopMmaT HHCTPYKUUU. AKKYMYysaTop. Oneparopbl
13. CtpykrypupoBannbiii TekcT. Boipaxkenus. [lopsaok. Onepatopsl. Lukiist

14. Peneiinbie muarpammsl. Lenu. [lopspok BemonHeHHs. OCOOCHHOCTH pealli3aiuy

15. ®ynkunoHnanbHble 0710K0BbIE MUarpaMMel. OtoOpaskenue. [lopsaok BHIOTHEHUS.
Beipaxenus

16. [locnenoBarensHble pyHKIIMOHATBHBIE cxeMbl. [llaru. [Tepexossr. [leficTBust

17. AnropuTM™MBI

[To pe3ynbTaTraM BBHINOJIHEHHS TEOPETUUECKON KOHTPOJIBHOM pabOThl BBICTABISAETCS:

— 26 GayoB, eciu Ha JIBa BOTIpOCa JaHbI TPaBUIILHBIC OTBETHI, 0€3 HEIOYETOB;

— 11-25 GannoB, eciu HAa OJWH BOMPOC JIaH MPaBUJIBHBIN OTBET, a HA JIPYrol BOMPOC JaH
OTBET C HEIOUETaMU;

— 10 6amnoB, eciu AaH OTBET TOJBKO HA OJWH BOIPOC WJIM JaHBI OTBETHI Ha 00a Bompoca ¢
HEIOYETAMU.
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