MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o6pa3oBare/ibHOM nporpamMmbl: TemioBble 3JIeKTPUYECKHe CTAHUMHT
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuyeHus: 3a0uHast

Pabouass nporpaMma QM CHUILIHHBI
ACY TII DHEPT'OBJIOKOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

2 cemectp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Bnapeney

Mep3nvKuHa E.W.

MBI

Waentuduratop

R26072d90-MerzlikinaYl-9a9904a}

E.N. Mepanukuna

(OJDKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacmudpoBKa MOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilesb ocBOCHHSI JMCHMIVIMHBI. U3y4YeHUE OOIIMX MPUHIUIIOB aBTOMATU3UPOBAHHOIO YIIPaBIECHUS
00BEKTaMHU TEIUIOBOM PHEPTeTUKH, CTPYKTYPhl M (YHKIHN aBTOMATU3UPOBAHHBIX CHCTEM YIIpaBJICHUS,
U3y4yeHHE aBTOMATU3UPOBAHHBIX CHUCTEM YIpaBieHUs OapaOaHHBIMU M NPSMOTOYHBIMU KOTEJIbHBIMU
arperaTamu, a Tak)e BCIIOMOTaTeIbHBIM 000py/IOBaHUEM M SHEProOIOKaMH B IIEJIOM

3agauu AMCHMIIINHBI

- O3HAKOMIJICHHEC C IPpUHIOUIIAMU YIIPABJICHUA TCINIOOHCPICTHYCCKUMUA OGBGKTaMI/I, q)yHKLII/ISIMI/I u
3aga4aMi aBTOMATHU3UPOBAaHHBIX CUCTEM YIIPaBJICHUS, CUTHAJIM3allWH U 3alIUTHI TCIIJIOOHEPICTUUCCKUX

00BEKTOB;

- O3HAKOMJICHHUE C OCHOBHBIMH COBPEMEHHBIMHA TCHACHIUAMU B obnactu ABTOMATHU3HPOBAHHBIX
CUCTCM YHPABJICHUA TCIINIOOHCPTCTUUCCKUMHU O6’beKTaMI/I;

- O3HAKOMJICHHUE C OCHOBHBIMU TCXHUYCCKHUMHU U IIPOrpaMMHBIMHU CPEACTBAMHU, HAa KOTOPBIX
CTPOATCA aBTOMATH3UPOBAHHBIC CUCTEMBI YIIPABJICHUA TCIINIOOHCPTCTUUCCKUMU OG’bGKTaMI/I, IMMOJIYYCHHC
0a30BBIX HABBIKOB pa6OTBI C HUMMU.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-4 CriocobeH npoBOIUTh
OpraHU3aIMOHHO-
yIpaBiIeHYECKHE U
AKCIIEPTHO-aHATUTUYECKUE
pabotsl Ha TOC

N /1-2nk-4 TpOBOIUTH paObOTHI B
IO MOBBIMICHUIO HAICKHOCTH U
YKOHOMHYHOCTH PabOTHI
TEIIOMEXaHHIECKOTO
000pyI0BaHUs1, BHEIPSTh
Pe3yJIbTaThl UCCIICIOBAaHUH U
pa3paboTok

3HATh!

- OCHOBHBIE XapaKTePUCTUKU
HHEPreTUUECKUX KOTIIOB U SHEProOI0KOB
KaK 00BEKTOB yIpaBJIEHUs; OCHOBHBIE
peryJiupyemMble BEIMYUHbBI U
peryaupyolue Bo3AeicTBus
HHEPreTUYECKUX KOTJIOB, OCHOBHbIE
CUCTEMBI PETYJIUPOBAHUS DHEPIETUUECKUX
KOTJIOB U UX CTPYKTYpY, OCHOBHbIE
CUCTEMBI PETYJIUPOBAHUS Il YCTAHOBOK
TOTUIMBO- U BOJONIO/ATOTOBKH;

- cTpykTYpYy ¥ pyHkmuu ACYTII,
MIPUHIIUIIBI ABTOMAaTU3UPOBAHHOTO
yIpaBJIEHUS] TEXHOJIOTMYECKUM O0BEKTOB;
- OCHOBHBIE MPUHIUIIBI TOJYUYEHUS U
MOCTPOCHUSI MOJIeNIell OOBEKTOB M CUCTEM
yIpaBJIEHUS; METObI ONITUMU3AINH
00BEKTOB U CUCTEM YIIPaBJICHUS.

YMETh:

- IPUMEHSTH CUCTEMBI IPOTrPAMMHUPOBAHHUS
KOHTPOJIJIEPOB, UCIIOJIB30BATh
cTaHAapTHbIE QYHKIIMOHATIbHBIE OJIOKH,
(YHKINU U A3BIKH TPOTPAMMHUPOBAHUS
JUTSL IPOTPaMMHPOBAHUS TUTTOBBIX
QJITOPUTMOB PETYJIMPOBAHUS,
CUTHAJIM3allMU 1 3aIIUTHI.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOM NpodeccuoHaIbHONW 00pa3oBaTelbHON nporpaMme TerioBble
anektpuueckue cranuuu (mpamee — OIIOIN), nanpasnenuss moarotoBku 13.04.01 Temnosnepretuka u
TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUsI: BbICIIEe 00pa3oBaHueE - MarucTpaTypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh BBICIIYIO MaTeMaTHKy U (HU3HKYy B 00beMe mporpamMmsbl OakanaBpuaTta Texuuueckoro BY3a

- 3HaTh OCHOBHOE U BcrioMorareiibHoe obopynoBanue TOC u mpoTekaroiue Ha HeM
TEXHOJIOTHYECKHE MPOLIECCHI

- 3HaTh OCHOBBI TEOPHH aBTOMATHUYECKOTO yIpaBieHus (CTPYKTypy TunoBoit ACP, crocoOsr
MaTeMaTUYECKOTO OMUCAHUS JTMHEUHBIX JUHAMUYECKUX CUCTEM, TUIIOBbIE TUHEIHBIC AITOPUTMBI
PETYJIHPOBAHUS B OCOOEHHOCTH UX PabOTHI)

- 3HaTh OCHOBBI IIPOTPAMMHUPOBAHUS Ha JIFOOOM SI3bIKE

- YMETh MPUMEHSITH COBPEMEHHBIE TIPOTPAMMHBIC CPEICTBA JIJIsl BHITIOJTHEHHS PACUETOB, BHITIOTHEHUS
YyepTexkel U CXeM U MOATOTOBKU TEKCTOBBIX TOKYMEHTOB

- YMETh COCTABJIATH MIPOCTHIC MPOTPAMMEBI Ha TIOOOM SI3BIKE MPOTPAMMHUPOBAHHS

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Crpykrypa, dpynkiun | 29.55 | 2 3 - 0.7 - 0.5 - 0.3 - 25 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
ACYTII v npuHIHUTIBL 5 IToBTOpEeHue MaTepuana no pasaeny
aBTOMATU3UPOBAHHOIO "Crpykrypa u pyaxkunun ACYTIT"
yIIpaBJICHUs Camocmoamensnoe uzyuenue
TEXHOJIOTUUECKUM meopemuuecko2o mamepuana: 3a1aHus
00BEKTOM OpPHEHTHPOBAHBI HA N3yYCHUE TEOPETHYECKOTO
11 ACYTIIL Bunast 11.55 1 - 0.2 - 0.2 - 0.1 - 10 - MaTepHana o pasgeny "Crpykrypa u GyHKIHA
ACVYTII OcHoBHbIE 5 ACVYTII". CtyneHTsI HEOOXOIUMO H3YUHUTh
TEPMHUHBI U TEOPETHUYECKHUI MaTepHal U CAEIaTh BEIBOJIBL.
OTIpeIeTICHUS.
TIpuHIMIBL
aBTOMAaTH3UPOBAaHHOTO
yIpaBIeHUs] 00bEKTOM
1.2 ACVYTII kak 11.45 1 - 0.2 - 0.1 - 0.1 - 10 -
MHOTOYpPOBHEBas 5
uepapxuueckas
cucrema. ACYTII n
ACYVII. CoctaB
¢byuaxuuii ACYTIT
13 [MpuHIUIEL 6.55 1 - 0.2 - 0.2 - 0.1 - 5 -
ABTOMAaTH3UPOBAaHHOTO 5
yTIpaBJICHUS
TEXHOJIOTUYECKIM
00bEKTOM
2 MonenmupoBaHue 17.20 1.0 - 0.5 - 0.50 - 0.2 - 15 - Camocmoamesibioe usyuenue
00BEKTOB U CUCTEM 0 meopemuuecko20 manepuana: 3aJjaHus
yIIpaBJIECHUS. OpPHEHTHPOBAHbI HA N3yYCHUE TEOPETHIECKOTO
OnTuMu3aus MaTepHaia 1o paszueny "MonenmupoBaHue
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00BEKTOB U CUCTEM

00OBEKTOB U CUCTEM YHpaBJICHUA. OHTI/IMI/I33L[I/IH

yIpaBJICHUSI 00BEKTOB U cucTeM yrnpasiieHus". CTyIeHTHI
2.1 MartemaTrueckoe 11.10 0.5 0.2 0.25 0.1 10 HEO0XOIUMO U3YYUTh TCOPCTUICCKHUI
MOJECTUPOBAHUE 5 MaTepHall, U CIeNaTh BBIBOJBL.
00BEKTOB M CHCTEM Iloozomoeka K meKyuiemy KOHmMPOJIo:
yHOpaBJICHUS [ToBTOpeHNe MaTepuana 1mo pasaey
2.2 OnTuMuszanys 6.10 0.5 0.2 0.25 0.1 5 "MozenpoBaHue 0OBbEKTOB M CHCTEM
TEXHOJIOTHIECKUAX 5 ynpasieHus. ONTUMHA3aNNs 00bEKTOB U CHCTEM
00BEKTOB U ynpaBiaeHus"
ABTOMAaTH3MPOBAHHBIX H3yuenue mamepuanog 1umepamypHsix
CHCTEM YIIpaBJICHUSA UCHIOUHUKOB:
[1], cTp. 75-80
3 ABTOMAaTH3AIHS 18.55 15 1.2 0.5 0.3 15 Iloozomoeka K meKyuwiemy KOHmMpOJIIo:
KOTEJIbHBIX U 5 IToBTOpEeHue MaTepuana no pasaeny
BCIIOMOTaTENbHBIX "ABTOMaTH3aIMs KOTENbHBIX ycTaHOBOK TOC.
MPOIIECCOB U YCTAHOBOK ABTOMaTHU3aIHsI YHEPrOOIOKOB"
TOC. ABTomMaruzanus CamocmoamenbHoe uzyueHue
9HEProOIIOKOB meopemuueckozo mamepuana: 3agaHust
3.1 ABTOMaTH3AIHSA 5.95 0.5 0.2 0.1 0.1 5 OPUEHTHPOBAHBI HA U3y4EHHE TEOPETUIECKOTO
OapabaHHBIX 5 MaTepHala 1o paszieny "ABTOMAaTH3AIHS
SHEPreTUYECKUX KOTeNbHBIX ycTaHOBOK TOC. ABromMaru3anus
KOTIIOB 9Hepro6;0koB". CTyJeHTHl HEOOXOIUMO
3.2 ABTOMaTH3aLUS 6.3 0.5 0.5 0.2 0.1 5 HU3y4YUTh TEOPETUUECKUI MaTepual, U caejaaTh
MPSIMOTOYHBIX BBIBOJIBI.
SHEPTETUUECKUX H3yuenue mamepuanog 1umepamypHsix
KOTJIOB UCHIOUHUKOB:
3.3 ABTOMaTH3AIMA 6.3 0.5 0.5 0.2 0.1 5 [1], crp. 35-40
9HEProOIOKOB,
arperaron
TOTUTUBOIIOATOTOBKH U
TOTUTUBOIIO IAYH
4 WndopmannonHsle 42.70 2.5 15 0.5 04 37.8 Camocmoamensroe usyuenue
noacuctemsl ACY. 0 meopemuuecko20 manepuana: 3aJjaHus
CucreMsl OPHUEHTUPOBAHBI HA U3YUYEHUE TEOPETHUECKOTO
CUTHAIA3AIUH U MaTepuana o paszaeny "MHbopmaoHHbIe
TEXHOJIOTUYECKUE noacucteMsl ACY. Cucremsl curHanuzanun'.
3amutel TOC. CTyneHTbl HeOOXOMMO U3YYHTh
Cpencrtaa TEOPETUIECCKUI MaTepHuall, ¥ CJIeNaTh BEIBOJBI.
ABTOMATU3AINH Iloozomoexa K mexkyuiemy KOHmMpOJ0:
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4.1 CriocoOsI 6.2 0.5 0.5 0.1 0.1 - 5 - [ToBTOpEHUEe MaTepuaa mo pasaeny
MIpEeACTaBICHUS "Uudopmanuonnsie noacuctemsr ACY.
uHpOpMAIUU CucTeMbl CUTHaIu3amun'"
oreparopy
4.2 TemnoTeXxHUISCKUH 5.95 0.5 0.2 0.1 0.1 - 5 -
KOHTPOJb U 5
CHUTHAJIM3ALNS
4.3 | ABTOMaTH3MpOBaHHBIE 9.95 0.5 0.2 0.1 0.1 - 9 -
3aIUTEl OCHOBHOT'O 5
obopymoBaHUsA 1
BCIIOMOTATEIBHBIX
YCTaHOBOK
4.4 OproHomukxa 10.95 0.5 0.2 0.1 0.1 - 10 -
TEXHUUECKHUX U 5
MIPOrPaMMHBIX CPEJICTB
4.5 Texuuueckue u 9.65 0.5 0.2 0.1 - - 8.8 -
MpOTpaMMHBIE 5
cpencTaa
ABTOMATU3AINH
DKk3aMeH 36.0 - - - - 0.3 - 35.7
Bcero 3a cemectp 144.00 8.0 4.0 2.00 1.2 0.3 92.8 35.7
0
Hroro 3a cemecTp 144.00 8.0 4.0 2.00 12 0.3 1285
0

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3jaeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpykmypa, dpyuxkyuu ACYTII u npuHyunsl asmomamuzupo8aHHo20 ynpasieHus
MEXHOI02UYECKUM 00bEeKMOM

1.1. ACYTIL Buaet ACYTIIL. OcHoBHbIE TEpMUHBI U onpeaeneHus. [IpuHnumnel
aBTOMAaTU3UPOBAHHOT'O YIIPABJICHUS 00BEKTOM

ACVYTIIL Buget ACYTIIL. OcHoBHbIE TEpMUHBI M ONpEIENEHUA. 3aladyd, MPEUMYIIECTBA U
Henocratku coBpeMeHHbIX ACYTIIL. Crpykrypa coBpemennoit ACYTII.

1.2. ACYTII xax mHOrOypoBHeBas nepapxuueckas cucrema. ACYTITI u ACYIL Cocras
bynakumit ACYTII

MHOroypoBHEBBIE ~ UEPAPXMUECKHUE  CUCTEMBI.  JJIEMEHTbl TEOPUH  MHOTOYPOBHEBBIX
uepapxuyeckux cucreM. ACYTII kak MHoroypoBHeBas wuepapxudeckas cucrema. ACYTII u
ACYII. MHoroypoBHeBasi HMepapXHuecKas CHUCTEMa YIPaBICHHUsS COBPEMEHHBIM IPEANPUSATHEM.
Oyukiuun ACYTII nmo cTanmuu B HENOM M MO OTAENbHBIM 3HeproOiokam. MubopmanmonHbie
¢ynkunu ACYTII u pyHKIIME yripaBieHus.

1.3. IIpHHIUIIBI aBTOMAaTU3UPOBAHHOTO YIPABJICHUS TEXHOJIOTMYECKUM 00BEKTOM

CymepBu3opHOE  ympaBlieHHE.  YTpaBI€HHME B  PEXHME  COBETYMKA  OIEparopy.
LlenTpanu3oBaHHOE pacnpesaeneHHoe ynpaieHrne. OCHOBHBIC MMOJIOKEHUS ¥ TIPUMEPHI peau3aiiu
(GYHKIMOHATBHO-TPYIIIOBOTO YIIPABJICHUSI.

2. MO@@JZHDO@ClHue 00bEeKmos u cucmem YnpaeieHuA. OnmuMus‘auuﬂ 00beKmos u cucmem
ynpaeieHusl

2.1. MaTemarudueckoe MOJCINPOBAHUC 00BEKTOB U CUCTEM YIIpaBJICHUA

ITousTue MOACIIHN. ITonsTe MmaTeMaTHUECKOI MOJCIH.. Cratndeckue u JUHAMHWYCCKUEC MOJCIIN
CHCTEM U OOBEKTOB YIIpaBJICHUS. 9KCHepI/IMCHT B TIPOMBINIJIICHHOCTH. DJIEeMEHTBI TCOpHUHU
HHXXCHCPHOT'O OKCIICPUMCHTA. AXTUBHEII U IACCUBHBIN OKCIICPUMCHT.

2.2. OHTI/IMI/I3aHI/I5{ TEXHOJOTHYECKUX OOBEKTOB U ABTOMATU3UPOBAHHBIX CUCTCM YIIPABJICHUA

ITousTue OIITUMU3AIINH. OHTI/IMI/ISaIII/IOHHI)IC 3aga4u B TCXHUKC W B YIPAaBJICHUMU. MCTO}II)I
ONITUMU3ANU, TPUMCHACMBIC U PCIICHHUA 3a4da4 ONTHUMHU3alluUu B TCXHUKC WU B YIIPABJICHUH.
Cratudeckas v JUHaAMHWYCCKas ONITHMU3aIuA.

3. Asmomamuszayus KOMeabHblX U 6CHOMO2AmMeNbHbIX npoyeccos u ycmanogok TIC.
Aemomamuzayus 31Hep200.10K08

3.1. ABToMaTH3anus 6apabaHHBIX SHEPreTUYECKUX KOTIOB

bapaGannblii koTen Kkak o0O0beKkT ympaBieHHs. OCHOBHBIE pETYIHPYEMblE BEIMUUHBI H
peryiaupyoomue Bo3aeicTBus OapabaHHOro komia. OCHOBHBIE CHCTEMBI PEryJIMpPOBAHUS
OGapabaHHOTO KOTJIA.

3.2. ABTomMaTH3aLus IPSIMOTOYHBIX YHEPIETUUECKUX KOTIIOB

[TpstmoTOUHBIM KOTEN Kak 0O0beKT ympaBieHUs. OCHOBHBIE pPETyIHpPYEMblE BEJIWYUHBI U
pEryJIMpyOIINe BO3ACUCTBUS MNPSIMOTOYHOTO KoTia. (OCHOBHBIE CHUCTEMBI DPETYJIUPOBAHUSA
MPSMOTOYHOT'O KOTJIA.

3.3. ABTOMaTI/I3aL[I/I${ OHEPTr 06J'IOKOB, arperaToB TOINIMBONIOATOTOBKHU U TOIIJIMBOIIOAAYN



DHepro6IoK kKak 00beKT yrpasieHus. OCHOBHbBIE PEryIHpyeMble BEIMYUHBI U PETYIHPYIOIINE
BO3JICUCTBUSI IHEProOJOKOB. PerynmpoBaHue 4YacTOTHI MU MOIIHOCTH SHEProOsiokoB. [Ipumepsr
CHUCTEM pEryJMpOBaHUS YaCTOThl M MOIIHOCTU. ABTOMAaTH3allMsl arperaToB MOATOTOBKH TBEPAOTO
TOIIMBA, NOATOTOBKM Ma3zyta u ['PII.

4. Undbopmayuonnwvie noocucmemvr ACY. Cucmemul cucuaiuzayuy u mexmonoc2uyeckue
sawumol TOC. Cpedcmea agmomamuzayuu

4.1. CriocoObI ipeicTaBIeHUs HH()OPMAIIUU OTIEPATOPY
3ByKOBbIE U pedeBble coobmenus. Ctpenounsie nmpudopsl. Lludpossie npudopsl. Koguposanue.
MHeMOoCXEMBI.

4.2. TermnoTeXHUYECKUN KOHTPOJIb U CUTHAIM3ALIMS
Cucrema TEIIOTEXHUYECKOTO KOHTPOJsA. BuIbl cUTHANM3alMM M HMX CpaBHUTENbHAS
XapaKTEepUCTUKA. 3BYKOBasl curHanu3auus. CBeTOBasi CUTHAIM3ALUS.

4.3. ABTOMaTU3UPOBAHHBIC 3AIUTHl OCHOBHOTO O0OPYOBAHUS M BCIIOMOTATEIbHBIX YCTAHOBOK

Ha3snauenne aBTOMATHYECKHMX 3alllUT. ABTOMAaTHYECKHE 3allUThl KOTIOB. ABTOMaTHYCCKHE
3aIUTBl TYpOUH. ABTOMATHYECKHE 3alIUTHl BCIIOMOTATEIIBHOTO OOOpYJOBaHUS Ha MpUMEpe
3aIlUTHI OT MOBBILICHNS YPOBHs KoHIeHcaTa B [IB/].

4.4. OproHoMHKa TEXHUYECKUX U MPOTPaMMHBIX CPEJICTB
OproHommuka Kak Hayka. Pabouyee mecro u paloume 3agauu omepaTopa. DproHOMHKa
TEXHUUYECKUX U IPOTPAMMHBIX CPEJICTB.

4.5. Texuuyeckue U MPOrpaMMHBIE CPEICTBA aBTOMATU3ALUH
JlaTuvKy,  WCIOJHUTENbHBIE  MEXAHU3MBI, KOHTPOJUIEPBI M PEryssaTopbl.  S3bIKH
IIPOrpaMMUPOBAHUA U CUCTEMBI IPOIPAMMUPOBAHUS COBPEMEHHBIX KOHTPOJIEPOB.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. JlJornyeckue >1eMeHThl aBTOMAaTHUECKUX 3aLUT. JIornyeckrue cxeMbl aBTOMaTHYECKUX
3aINT;
2. MogenupoBaHue 00BEKTOB U CUCTEM YIIPaBIICHUS;
3. IIporpaMmupoBaHHe aITOPUTMOB yripaBieHusi. COBPEMEHHBIE S3bIKH MPOTPAMMHUPOBAHUS
KOHTPOJUIEPOB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxnenune martepuasnioB Mo keiicam pazzgena "Crpykrypa, ¢ynkuun ACYTII u
MIPUHIIMITBI aBTOMAaTU3UPOBAHHOTO YIIPABJICHUS TEXHOJIOTMYECKUM 00bEeKTOM"

2. OOcyxaeHue MaTepuanoB IO Keiicam pazaena "MonenupoBaHue OOBEKTOB U CHUCTEM
yrnpasneHus. OnTuMusanusi 0ObeKTOB U CUCTEM yIpaBIeHUS"

3. OOcyxneHue MaTepuanoB 10 Keiicam pasznena "ABTomaruzalnus KOTEIBHBIX H
BCIIOMOTaTENIbHBIX TIPOIECCOB U ycTaHOBOK TOC. ABTOMAaTH3aIUs SHEPTOOIOKOB"



4. OO6cyxaeHne marepuaioB 1o keiicam pazzaena "Unpopmanmonnsie mojacucremsl ACY.
CucrteMbl curHanu3anuu U Texnojgorundeckue 3amutbl TOC. Cpencrsa aBTomaruzanuu'

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arulaHUPOBAaHHbIE PE3YAbTATHl O0YUEHHS MO AUCLUIUTHHE
(B COOTBETCTBUH C pa3ieiioM 1)

Kongsl
WHJIUKaTOPOB

Howmep paznena

JTUCLUILIUHEI (B

COOTBETCTBUHU C
n.3.1)

1]2]3]4

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3HATh:

OCHOBHBIC ITPUHIUIIBI ITOJIYYCHHUA U IIOCTPOCHHUA MO,Z[CJ'ICﬁ 00BEKTOB U
CHUCTCM YIIPABJICHUA; MCTOABI OIITUMH3allUN 00BEKTOB B CUCTEM
YIIPpaBJICHUS

N-2rix-4

TectupoBanune/@ynkiuun ACYTII

crpykrypy u ¢pyakuun ACYTII; mpuHIUIBI aBTOMATH3UPOBAHHOTO
yIIpaBJIEHUs] TEXHOJIOTUYECKUM 00BEKTOB

N-2rix-4

TectupoBanme/ ABTOMAaTU3ALUS

OCHOBHBIE XapaKTEPUCTUKU IHEPTETUUECKUX KOTIIOB M SHEPrOoOJIOKOB KaK
O0BEKTOB YIPABIICHUS; OCHOBHBIE PETYIHPYEMbIE BEIUYUHBI U
PETYJIMPYIOIINE BO3AECUCTBUS IHEPTETUUECKUX KOTJIOB, OCHOBHBIE CUCTEMBI
peryJIMpOBaHusl SHEPreTUUECKUX KOTIOB U UX CTPYKTYPY, OCHOBHBIE
CHUCTEMBI PEryJIMPOBAHUS JIJIsl YCTAHOBOK TOIUIMBO- U BOJONOATOTOBKHU

N-2rix-4

TectupoBanune/MupopmarnmoHHbIe
HOZCUCTEMBI

YmMmeTh:

MIPUMEHATHh CUCTEMBI TPOTrPAMMHUPOBAHUS KOHTPOJUIEPOB, UCIIOJIb30BAThH
cTaHAapTHHIC (YHKIIMOHATBHBIE OJTOKU, QYHKIIMH U S3bIKU
MPOrpaMMHUpPOBaHUs ISl IPOTPAMMUPOBAHUS TUIIOBBIX AJITOPUTMOB
pEeryJIupoBaHusl, CATHAIM3AIIMHU U 3aITUTHI

W/1-2nk-4

KoHnTponbHas
pabora/MoaenupoBaHue

11




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

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. ABromaruzanus (TectupoBaHue)
2. Madpopmanmonnsie noacuctemsl (TectupoBanue)
3. ®yakuun ACYTII (TectupoBanue)

Dopma peanuzarn: OOMeH 3JIEKTPOHHBIMU T0KyMEHTaMU
1. MonenupoBanue (Koutponbnas padbota)

BaHHLHO-peﬁTHHFOBaH CTPYKTYpa JUCHUIUIAHBI SABJIACTCA ITPUTTOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne2)
HtoroBas oueHka no Kypcy BeictaBisercss kak 0,5%*A+0,5*B, rne A - cpenHsst olieHKa 3a Bce
KOHTPOJIbHBIE MEPOTIPUATHUS B TEUCHUE CEMECTpa, B - olleHKa 3a TPOMEXKYTOUHYIO aTTECTAIHIO

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. A.A. T'opbyHos, A./l. [Ipunagues- "ABTOMaTHU3UPOBaHHbBIE METOBI OOPAOOTKH Pe3yabTaTOB
skcniepumenta”, MznarensctBo: "OI'Y", OpenOypr, 2016 - (99 c.)
http://biblioclub.ru/index.php?page=book&id=485285;

2. AanpromuH, A. B. YipaBieHue 1 ”HHOBaTHKA B TEIJIOOHEPTETHKE : yIeOHOE mocoOue /Tl By30B
no HanpasieHuto "Temnosnepreruka" / A. B. Auaprommn, B. P. Cabanun, H. 1. CmupHoB . — M. :
Uz narenscknii nom MOU, 2011 . — 392 ¢. - ISBN 978-5-383-00539-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4186;

3. Ky3umus, B. ®. Meroanueckue ykazaHus 0 IPUMEHEHUIO CPEJIbl MPOrpaMMHUPOBAHUS
CODESYS s pa3paboTKu MpOrpaMMHOT0 o0ecrieueHus AJii KOHTPOJIEPOB | METOJUYECKOE
nocobwue 1o Kkypcam "TexHuuecKkre cpecTBa aBToMaTu3anuu', "ABToMaTH3aIMs CUCTEM
TEIIOCHA0KEHUS U KOHIMIIMOHUPOBaHU" 10 HarpaBiieHuto "TennosHepreTuka u TemioTexXHukKa'" /
B. ®. Ky3umus, E. . Mep3nukuna, Ham. uccnen. yu-t "MOU" . — M. : U3a-8o MOU, 2014 . — 36
C.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7013;

4. Ilnernes, I'. I1. ABTOMaTH3a11Ms TEXHOJIOTHYECKUX MPOLECCOB U MPOU3BOJICTB B
TETJIODHEPTETHKE | YICOHUK /TSI BY30B I10 CIEIUATBHOCTH ""ABTOMATH3AINS TEXHOIOTUUECKHIX
MIPOLIECCOB U MTPOU3BOJICTB (dHEpreTuka)" HampaBiieHUs ""ABTOMAaTU3HPOBAHHBIC TEXHOJIOTUU U
npousBojcTa” / I'. I1. TlmetHeB . — 3-¢ u3., mepepad. u jon . — M. : U3n-Bo MOU, 2005 . — 352 c. -
ISBN 5-7046-1013-7 ..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. MathCad;

5. Maiinn BuneokoHndepeHmm.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

©CO~NOUTAWN -

. 9BC Jlans - https://e.lanbook.com/
. Hayunasi 3siekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com

. HannoHanbHast 3JIeKTpoHHas 0udamnoreka - https://rusneb.ru/

9BC "Koncyabranr cryaenta' - http://www.studentlibrary.ru/

. Kypuau Science - https://www.sciencemag.org/

. DaexkTponHasi 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php
. ITopTana oTKkpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. Ba3a OoTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA H COMUATbHOI 3amuThl PO -
https://rosmintrud.ru/opendata
11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAApPTOB MUHNCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITBIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru
13. ba3a oTKpbITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble aynuTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NHTEPaKTUBHAS,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHAS KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIMOHHBIX 3aHATUN 1 CTyus MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP

TCKYLICTO KOHTPOJIA

IIEPCOHAJIbHBIN

K-417/7, CBeroBas
YepHasl CTyaus

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WuTepHeT, MUKpOOH, MyIbTUMETUIHHBIN
MIPOEKTOP, IKpaH, 000pyAOBaHNE
CIELUATU3UPOBAHHOE, KOMIIBIOTED
MePCOHAJIbHBIN

VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
U1 IPOBEICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MIKad I 0J1€XIbI, CTOJ
MPAKTUYECKUX 3aHITUH, kimacc UJ1O MHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B

KP u KII NHTepHeT, nocka MapKepHas IIepeIBUKHAs,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] MH(OPMAIIMOHHBIH

VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
JUI IPOBEJICHUS KomnbroTepHsiit | mkad 11 JOKYMEHTOB, MKad I 0J1€XKIbI, CTOJ
MPOMEKYTOUHOMN kinacc U110 MHCbMEHHBIN, KOMITBIOTEPHAsI CETh C BBIXOJIOM B

aTTecTaluu WHuTepHeT, 10cKa MapKepHas IepeIBUKHas,
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KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
KOHJUITOHEP, CTEHT WH(GOPMAIIMOHHBIN

IMomemenus misa
CaMOCTOSITCIBHOM
paboThl

HTB-303,
KommnbsrorepHslii
YUTAJILHBIN 341

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI IUCbMEHHBIN,
BEILIAJIKA JUIsl OJEXKAbl, KOMIIBIOTEPHAs CETh C
BBIX0ZI0M B IHTEpHET, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP, KOHIULUOHED

ITomemenus s 2K-2000, CTOJ1, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIMH,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
110
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHEHUS UHBEHTAps, DKpaH,
xpaHeHus oobopynoanusi | [lomemenue ais yKa3Ka, apXUBHBIC IOKYMEHTBI, TUTIJIOMHBIC 1
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ pa0OTHI CTYJIEHTOB, KAHIICJISIPCKUI

IIPUHAUIEKHOCTH, CIIOPTUBHBIA UHBEHTAph,
XO34MCTBEHHBIA HHBEHTAPh, 3allaCHbIC
KOMILJIEKTYIOLIHE JUI1 000pyJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ACY TII suepro610koB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Oynaknuu ACYTII (TectupoBanue)
Monenuposanue (KonTpoasHas pabora)
Nudopmanmonnsie moacucreMsl (TectupoBanue)
Atomaruzanus (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
pasnena Henens 3 5 8 11
KM:
Crpykrypa, dyakuuu ACYTIT u mpuHIUIIBL
1 aBTOMATH3UPOBAHHOTO YIPABJICHUS TEXHOJIOIMYECKUM
00BEKTOM
ACYTII Bunst ACYTII. OcHOBHBIE TEPMUHBI U
11 onpenenenus. [IpuHIUITEI aBTOMATU3UPOBAHHOTO +
ylpaBJIeHUs] 00bEKTOM
12 ACYVYTII xak MHOTOYpOBHEBas HEpAPXUUECKasi CUCTEMA. +
] ACVYTII u ACVII. CoctaB ¢pynkumiit ACYTII
13 [TpuHIMIIBI aBTOMATU3UPOBAHHOT'O YIIPaBJICHUS +
] TEXHOJIOTHYECKUM 00BbEKTOM
2 MozenupoBaHue 00BEKTOB U CUCTEM YIIPABIICHUS.
OnTtumuszanus 00bEKTOB U CUCTEM YIPABIIEHUS
21 MaremaTnueckoe MOJeINpOBaHNE OOBEKTOB U CHCTEM +
yIpaBJIeHUs
29 OnTuMu3aius TEXHOJIOTHYECKUX 0O0bEKTOB U +
ABTOMATHU3UPOBAHHBIX CHCTEM YIIPaBJICHHUSI
3 ABTOMaTH3a1Ms KOTEJIBHBIX U BCIIOMOTAaTEIbHBIX NIPOLIECCOB
u yctaHoBok TOC. ABToMaTu3aius 3Hepro0JI0KOB
3.1 ABToMatu3zanus 0apabaHHBIX SHEPreTUYECKUX KOTJIOB +
3.2 ABTOMaTH3a1Ms IPSIMOTOYHBIX YHEPTETUYECKUX KOTIIOB +
33 ABTOMaTH3a1Us SHEPTOOJIOKOB, arperaToB +
TOIUIMBONIOJITOTOBKY M TOIUIMBONOAAYN
HNudpopmannonnsie noacucremsl ACY. Cuctemsl
4 CUTHaNM3aluu U TexHojornyeckue 3amuTsl TOC. Cpeacrsa
aBTOMATH3AlNH
4.1 CrniocoObI npesicTaBiaeHus: THPOPMAIUHU ONIEPaToOpy +
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4.2 TermoTexHnYecKuii KOHTPOJIb U CUTHATU3ALNS +

43 ABTOMAaTH3UPOBaHHBIC 3AIIMUTHl OCHOBHOTO O0OPYIOBaHHS 1 +
BCIIOMOTATEJIbHBIX YCTAHOBOK

4.4 DProHOMHUKa TEXHUYECKUX U TPOTPAMMHBIX CPEJICTB +

45 TexHuuecKre U MPOrpaMMHBIE CPEACTBA ABTOMATHU3ALIMKI +

Bec KM, %: | 25 25 25 25
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