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
METOJ0JI0OI'usl YHHPABJIEHUS TOC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.03.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

4 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

4 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

4 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

4 cemectp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

4 cemectp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

4 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BypakoB W.A.
[IpenomaBaTelib NaerTbnratop R6e8d1b19-BurakovIA-87400e32 H.A. Bypakos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BypakoB U.A.

Waentuduratop

R6e8dfb19-BurakovlA-87400e32

H.A. Bypakos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes H.Q.

Waentuduratop

R618dc98f-RogalevND-c9225577

(pacmudpoBka
MIOJITIHUCH)

H.JI. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Hear ocBOeHWS IUCHUIUIMHBI. SBJSICTCS M3YyYCHHE OCHOBHBIX MPAaBHJ  TEXHHYECKOU
OKCIUTyaTalli M PEXUMOB pabOThl OCHOBHOIO M BCIIOMOTraTelbHOrO obopymoBanus TOC ms
MOCJIEYIOIIETO NCIIOIh30BAHUS UX B CAMOCTOSITEIILHOW paboTe
3agauu AUCHUILIMHBI
- U3YYUTh OCHOBHBIC PEKHMBI paOOTHl OCHOBHOTO U BCIIOMOTATEILHOTO 000PYA0BaHUS TEIIIOBBIX
ANEKTPUYECKUX CTAHIIUM;
- U3YYUThH MPaBUIIa TEXHHUYECKOW IKCIUTyaTallil OCHOBHOTO o0opynoBanus TOC;
- HAyYUTh TUTAHUPOBAHHIO U MTPOBEJICHUIO UCTIBITAHUN TEXHOJIOTUYECKOTO 000PYIOBAHHUS,
- HAYYUTh METO/aM pacyeTa PeXKHUMOB paObOThl 00OPYIOBaHUS C UCIIOIB30BAHUEM THUITOBBIX
METOJTUK.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIMNH HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
VK-1 Cnocoben N/1-2yk-1 BripabateiBaer 3HATE.
OCYIIIECTBIISTh CTPATETHIO PeILeHHs - OCHOBHBIE HCTOYHUKHU HH()OPMAITHH 110
KPUTUYECKUN aHAIIN3 IIOCTaBJICHHOM 3341 peKUMaM pabOThI OCHOBHOTO
npoOJIEMHBIX CUTyaluid Ha | (COCTaBIIET MOJETb, o6opynosanus TIC 1 pacpocTpaHeHHIO
OCHOBE CUCTEMHOI'0 omnpezenseT OrpaHuYEHUs, OIIbITa SKCILTyaTallhH,
MOJIX0/1a, BBIpaOaThIBATh BbIpabaThIBaeT KPUTEPUH, ~ OCHOBHBIC TCXHOJIOTHICCKUE OIICPAIMH
CTpaTeruio AeUCTBUN OLICHUBAET HEOOXOJUMOCTh 10 9KCIUTYaTaluu 000pyIOBAHHUS 1
JIOTOJIHUTENBHOM MpaBUjIa SKCILUTyaTalluy;
ur(opMaLHK) - Kilaccuukanuio pexumoB padotsl TOC
UX XapaKTEPUCTHKH U TPEICITBI
IPUMEHEHHUS.
YMETh!
- OpraHNU30BaTh METPOJIOTHIECKOE
o0ecreyeHre TEXHOJIOTHUECKUX
MIPOIIECCOB MPH UCIIOIH30BAHNU THITOBBIX
METO0B KOHTPOJIsl paboThI
TEXHOJIOTUIECKOTO 000PYIOBaHHS U
Ka4yecTBa BBIITYCKAEMOM NMPOIYKIIUH.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuninHa OTHOCUTCS K OCHOBHOM MpodecCHOHaIbHON 00pa3oBaTenbHON mporpamme TerioBbie
anektpudeckue cranuuu (mamee — OIIOII), mampaBnenuss moarotoBku 13.04.01 Termosnepretuxka u
TEIUIOTEXHUKA, YPOBEHb O0OPa30BaHUsI: BBICIIIEE 0Opa30BaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MOTy4eHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




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 I'pacduku Harpysku 3025 | 4 3.0 - 1.2 - 0.6 - 0.4 - 25 - CamocmoamensHoe usyuenue
CTaHIMHU U 5 meopemuueckoz0 mamepuana: N3yuenue
OHEProCUCTEM U UX JOIOIHUTENEHOTO MaTepHaa o pasieny
Knaccudukanus u "I'paduky HArpy3KH CTAHIMNA M SHEPIOCUCTEM U
XapaKTEPUCTUKHU uX Knaccu(uKanus U XapakTepUCTUKH"
1.1 | PexuMBbI 3KCIUTyaTalluu 6.7 1 - 0.5 - 0.1 - 0.1 - 5 - Ilo0zomoeKka K meKyuiemy KOHmpoio:
sHeprobiokoB KOC, [oBTopenne matepuana mo paszaeny "I padpuxu
TOL, ADC u apyrux Harpy3KH CTaHIUI H DHEPTOCHCTEM U MX
THIIOB 3JIEKTPOCTAHLIMH KIaccu(uKanms 1 XapakTepUCTUKH"
1.2 | Crpykrypa ynpasnenus | 6.05 0.5 - 0.2 - 0.2 - 0.1 - 5 - H3yuenue mamepuanog 1umepamypHsix
BHYTPH 5 UCIOYHUKOB:
BHGKTpOCTaHHI/Iﬁ UB [2], CTp. 72-78, 121-126
SHEProcUcTeMe [3], ctp. 112-120
13 Mob6unbHOCTD 10.95 0.5 - 0.2 - 0.1 - 0.1 - 10 -
9HEProOJIOKOB, yUacTHe 5
UX B PErYJIMPOBaHUH
YacTOTHI B
JHEProcUcTeMe
1.4 | Oxkcmnyaranus TOCHa | 6.55 1 - 0.2 - 0.2 - 0.1 - 5 -
YaCTHYHBIX HArpy3Kax 5
2 Crpykrypa u 12.00 1.0 - 0.5 - 0.3 - 0.2 - 10 - Iodzomosexa domawnezo 3adanusn:
MEXaHU3MbI 0 [MoaroroBka JOMaIIHETo 33/1aHKs HAIIPaBJIEeHA
yTIpaBJICHUS Ha OTPabOTKY YMEHUI peleHus
TEXHOJIOTUYECKIMHU npodeccrnoHABHBIX 3a/1a4. JlomalHee 3aaHue
npoueccamMu U BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
SHEProcucTeMaMu "CTpyKTypa U MEXaHU3MBI yIIPaBICHHS
2.1 Texunueckas 6aza 6.05 0.5 - 0.2 - 0.2 - 0.1 - 5 - TEXHOJIOTUYECKUMU NIPOLECCAMU U
9HEPreTUKU 5 SHEprocucTeMaMu’ MaTepHaly.




2.2 DyHKIMOHATbHAS 5.95 0.5 0.2 0.1 0.1 5 JIOTIOTHUTEIBHO CTYICHTY HEOOXOAMMO
CTPYKTypa 5 U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsI
9HEPrOCUCTEMBI BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JOMAIITHETO 3a1aHHs IPOBOIUTCS IO
IpeCTaBICHHBIM IMCEMEHHBIM paboTaM.
Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpEHNE MaTepuaa o pa3aery
"CTpyKTypa 1 MEXaHU3MbI YIIPaBICHUS
TEXHOJIOTUYECKUMH TIPOLIECCAaMU
sHeprocucreMaMu"
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], cTp. 45-52
[2], cTp. 24-31, 55-61
3 OnepaTiBHO- 42.20 2.0 15 0.6 0.3 37.8 Camocmosamenvnoe usyuenue
JIMCIIETYEPCKOE 0 meopemuueckozo mamepuana: Visyaenue
ynpasieaue TOC u JOTIOJTHATENEHOTO MaTepHalia o pasueiy
JPYTUMH "OnepatuBHo-aucHeTYepcKoe ynpasnenue TOC
TEIIOIHEePreTHYSCKIMHU U JPYTUMH TEIUIO3HEPreTHYECKUMHU
00BEKTaMHU oOBpexTamMu"
3.1 OHeproOIIoK Kak 121 0.5 0.5 0.2 0.1 10.8 Ilodzomoexa Kk mexkyuiemy KOHmMpOiio:
00BEKT yIpaBICHHs IToBTOpeHe MaTepuaa no paszieity
3.2 Opranusanys 11.2 0.5 0.5 0.1 0.1 10 "OnepatuBHO-AucIIeTYEpCKOe yrpasienue TOC
OIepaTHBHO- U IPYTUMU TEIUIOOHEPTeTHYECKUMHU
JUCTIETYEPCKOTO obbekramu"
ynpasienus TOC u H3yuenue mamepuanos 1umepamypHylx
JPYTUX UCHMOYHUKOG:
TETMJI0YHEPTETHUECKUX [1], cTp. 224-227
00BEKTOB [2], cTp. 234-236, 301
33 Yrpasienue 8.95 0.5 0.2 0.1 0.1 8 [3], ctp. 334-341
TEXHOJIOTHYECKUMHU 5
nporueccaMu
SHEPronpeAnpHsITU
34 OcHOBHbIE IOHATHUSA U 9.95 0.5 0.2 0.2 - 9
OonpeeseHus 5
4 ABTtomarusupoBanubie | 23.55 2.0 0.7 0.5 0.3 20 Ilodzomogka domauinezo 3adanus:
CHCTEMBI yIPaBJICHUS 5 [ToaroroBka joMaliHero 3a1aHKs HAIIpaBIeHa
TEXHOJIOTUYECKIMHU Ha 0TPabOTKY YMEHUI peleHus
nporeccamu (ACY TII) npodeccHoHANBHBIX 3aa4. JlomaniHee 3a1aHne

5




SHEPronpeANnpHUITUI BBIIa€TCA CTYACHTaM 110 U3YYEHHOMY B pasjene
4.1 ACY TII kak cucrema 6.55 1 0.2 0.2 - 0.1 - 5 - " ABTOMaTU3HPOBAHHBIE CUCTEMBI YIIPABICHUS
YIPAaBJIEHUS €IUHBIM 5 TexHonoruueckumu npoueccamu (ACY TII)
TEXHOJIOTHUECKUM SHEPrONpPEeANPUATHI" MaTeprany.
IIPOLIECCOM JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
4.2 Konmemnn 10.95 0.5 0.2 0.1 - 0.1 - 10 - U3Y4YMTb JIATEPATYPY U Paz0OpaTh IMPUMEPHI
noctpoerns ACY TII 5 BBITIOJTHEHHA NORXO0OHBIX 3anaHui. [IpoBepka
sHepro6yokoB 1 TOC JIOMAIIHETO 3a1aHuUsl IPOBOJUTCS O
4.3 PasnoBunHOoCTH ACY 6.05 0.5 0.2 0.2 - 0.1 - 5 - TPENCTABIEHHBIM THCBMEHHBIM PabOTaM.
TII 5 Iloo20mogka K mekyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
" ABTOMaTH3HPOBAHHBIE CUCTEMBI YIIPABICHUS
TexHoyoruueckumu nporeccamu (ACY TII)
SHepronpeanpuaTuit"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[1], ctp. 100-111, 231
[2], cTp. 249-251, 312-320
OKk3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemectp 144.00 8.0 4.0 2.0 - 12 0.3 92.8 35.7
0
Hroro 3a cemecTp 144.00 8.0 4.0 2.0 12 0.3 1285
0

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. I'pagpuku naepysku cmanyuii u 3Hep2oCcUCmeM U UX Kiaccuukayus u Xapakmepucmuxy

1.1. Pexxumsl axcrutyatanuu sHeproonokoB KOC, TOL, ADC u Apyrux THUIIOB AJIEKTPOCTAHIIHMA
['padmku  DIIEKTPUYECKUX HATPY30K DHEPrOCUCTEM, JIIEKTPOCTAHIIUK, HSHEProOJOKOB B
CYTOYHOM, CE30HHOM U T'0JIOBOM acCIEKTax BPEMEHHU.

1.2. CtpykTypa ylpaBieHHsl BHYTPU JIEKTPOCTAHLIUNA U B JHEPIOCUCTEME
Jucnerdepckue ciyx0bl. bajlaHC MOIIHOCTH B 3HEPrOCUCTEME.

1.3. MoOHIBHOCTB 3HEPrOOJIOKOB, yYacTHE X B PEryJIMPOBAHUH YaCTOTHI B SHEPIOCHUCTEME
MoOuIbHOCT SHEPTroOIOKOB, YIACTHE X B PETYIMPOBAHUU YAaCTOTHI B SHEPIrOCHCTEME.

1.4. Oxcrutyatanust TOC Ha YaCTUUHBIX HAarpy3Kax

Pabora OCHOBHOIO ¥ BCIIOMOTaTelIbHOrO OOOPYAOBaHMS Ha YAaCTHYHBIX Harpyskax.
ObecnieueHne  ONTUMAIBHBIX  YCIOBHH  OKCIUTyaTalldd OCHOBHOTO W BCIIOMOTaTEIbHOTO
000py/IOBaHUS HAa YACTUYHBIX HArpy3Kax, OrpaHUYCHHs IO MapaMeTpaM, BO3MOKHBIC aBapHIiHBIC

CUTyallH, UX JIMKBUJAALIUA.

2. CmpVKWZVDCl U MEXAHU3MDBL YNPABIAEHUA MEXHOI02UHECKUMU npoueccamu U dHepzocucmemamul

2.1. Texuuueckasi 6a3a YHEPreTUKU
Texnuyeckass 0a3a SHEPreTHKH: TOIUIMBHAs 0a3a, SHEPrOMAlIMHOCTPOCHHUE, T'eHEpaIys,

QJICKTpOIICpCaada, OICpaTuBHO-AUCIICTUCPCKOC YIIPABJICHUC.

2.2. OyHKIMOHAIIBHAS CTPYKTYpa SHEPrOCUCTEMBI
Cucrema pbIHKOB B 3JeKTposHepreTuke. CTpyKTypa CpeICcTB aBTOMATH3allMM B CHUCTEMax
ylpasieHus. Buabl BO3MyIIAONIMX U yIPaBIISIIOIIMX BO3ICHCTBHUM.

3. Onepamusno-oucnemuepckoe ynpaesierue TOC u Opyeumu meniodHep2emuyeckumu
obvekmamu

3.1. DHeproOIOK Kak 00BEKT yIpaBICHUS
[Tonsatne QynkuuonansHoit rpymnnel (PI) u  moxarpymmel  (PII)  TexHOMOrMYECKOro
obopynoBanusa. Opranuzamnusi ymnpabieHuss Ha ocHoBe @DI' pabortoit 0Oioka, MApOBBEIMU U

BO,Z[OFprIHLIMPI KOTJIaMU.

3.2. Opranuzanus onepaTuBHO-AKcIIeTYepcKoro ynpasienus TOC u qpyrux
TEIUIO3HEPIreTUYECKUX 0OHEKTOB
ANTOpUTMH3ANNS TIPOIIETYPHI TPUHATHS PEIICHHS M0 YIIPABICHUIO.

3.3. YnpaBieHue TeXHOJIOTHYECKUMU MPOLIECCAMU YHEPTONPEATIPUITUI
ABTOMaTH3upoBaHHOe pabouee Mecto (APM) omepatopa »HeproOnoka, MapoBBIX U
BOJIOTPEUHBIX KOTJIOB, BO3IyXO/IyBHbBIX CTaHIIUH.

3.4. OCHOBHBIE MTOHATHS U ONIPEEIECHUS
OcHOBHBIE TIOKA3aTENN ONEPATUBHON 3arpy>KEHHOCTH JI€KYPHOTO IIEpCOHAA.



4. Asmomamuzuposannvle cucmemvl ynpaeienus mexuonaocuyeckumu npoyeccamu (ACY TIl)
9Hep2onpeonpusmull

4.1. ACVY TII kak cuctema ynpaBiaeHHs €IMHBIM TEXHOJOTUYECKUM IIPOLIECCOM
[TpenmyniecTBa O CPaBHEHUIO C CUCTEMAMHU PETYJIMPOBAHUS OTJCIIBHBIX arperaros.

4.2. Konnenuuu noctpoenust ACY TII suepro6siokos u TOC
Mopenu ACY TII TOC, napoBbsIX U BOJOTPEHHBIX KOTJIOB, BCIOMOTaTEIbHOTO 000PYI0BaHMUSI,
BO3J1YXOJyBHBIX CTaHLIUN.

4.3. PazpoBugunoctu ACY TII

Pexumbl paboThl 3HEProOI0Ka Mo TOIUNIMBY M Harpy3ke. HazHaueHue u coctaB 00ImIEOI0UHBIX
ABTOMATUYECKUX CHCTEM PEryJIMpOBaHMUS YaCTOThI U MOIIHOCTH, CUCTEM PEryJIMpPOBaHUS MAPOBBIX
Y BOJOTPEMHBIX KOTJIOB, BO3AYXOYBHBIX CTAHIIUMN.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Metonuka noctpoenust ACY TII. Ananu3 ctpykTypHbIx cxeM ACY TII.dyHKunOHaIbHBIE
cxembl ACY TII suepro6noka, TOC. AHanu3 pe:kuMoB paboThI SHEProOI0Ka 1Mo TOIJIUBY, O
Harpyske;
2. Ananu3 GyHKIIMOHATIBHBIX TPYII U MOATPYII TEXHOJIOTUYECKOTO 000PYyI0BaHUS
sHepromnpeanpuaTuil. Opranusaus onepaTuBHO-AUCIeTYepcKoro ynpasienus TOC;
3. ABTOoMaTu3upoBaHHOE pabodee MECTO orepaTopa KOTia, TypOUHBI, SHEProOIoKa.

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeiam oucyuniunsl (I°'K)

1. OO6cyxnenue wmarepuaioB Mo Kelicam pasgena "I'papuku Harpy3kud CTaHIMH U
SHEPrOoCUCTEM M MX KJIaCCU(PHUKALUSA U XapaKTePUCTUKU"

2. OO6cyxneHue marepuanoB Mo keiicam pazgena "CTpyKTypa M MEXaHU3MBl YIPABICHHS
TEXHOJIOTUYECKUMH TPOIIECCaMu M SHEeprocucreMamu”

3. OO6cyxaeHne MaTepualoB 1o keiicam paszena "OnepaTuBHO-TUCIIETYEPCKOE yIIpaBIICHUE
TOC u npyruMu TEII0dHEPreTHIECKUMU 00beKTaMu"

4. OOcyxieHue MaTepualoB 10 KelicaM paszzena "ABTOMaTHU3UPOBAaHHBIE CHUCTEMBI
ynpasneHus Texnosnornyeckumu npoueccamu (ACY TII) suepronpeanpustuit”

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPpMHUPYEMBbIX B HUX KOMIeTEeHIU i

Howmep paznena
JUACIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHHUE)

3arTaHMpOBaHHbBIC PE3YJBTAThl OOYYCHHS TI0 TUCIIUTIIINHE Konabl
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 i€
1]12]3]4

3HaTh:
Kiaccuukanuio peskxuMoB padoTel TOC uX XapaKTEPUCTUKU U TIPEACIIbI VJ-2vict + TectupoBanue/l padhuku Harpy3Ku
IPUMCHCHHUS
OCHOBHBIE TEXHOJOTHYECKHE OTEePaIliU 0 IKCIUTyaTalli 000PYyI0BaHUS VJ-2vict + TectupoBanne/TOC
Y TIPaBHJIA DKCIUTYaTaIlH
OCHOBHBIC HCTOYHUKH MH(OPMAITUH 10 peKUMaM pabOThl OCHOBHOTO VJ-2vict + TectupoBanue/CTpyKTypa
obopynoBanust TOC 1 pacripoCTPaHEHHIO OMBITA YKCIUTYaTAIHH ’
YMeTh:
OpraHU30BaTh METPOJIOTHYECKOE 00ECIIEYCHUE TEXHOIOTHYECKUX KontposnbHas
MIPOIIECCOB MPH MCIIOIH30BAHUH TUITOBBIX METOJOB KOHTPOJISI pabOTHI N-2vk-1 + | paboTa/ABTOMATH3UPOBAHHEHI

TEXHOJIOTHYCCKOI'O O60py,Z[OBaHI/I$I 1 Ka4yCCTBa BLIHYCKaeMOﬁ IpOAYKIINHN

CHCTCMbI




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
4 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. I'paduxu narpysku (TectupoBanue)
2. TOC (TectupoBanue)

Dopma peanusarn: OOMeEH 3JIEKTPOHHBIMU I0OKyMEHTaMU
1. Ctpykrypa (TectupoBanue)

DPopma peanmzanuu: [IpoBepka 3ananus
1. ABTomaTu3supoBaHHesl cucteMsbl (KonTponbHas pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Okzamen (Cemecmp Ne4)
Onenka omnpezensercs MO0 COBOKYIMHOCTH Ppe3yJIbTaTOB TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH B
cooTtBeTcTBUU C [lonoxeHuem o OanbHO-peTHUHIOBOM cucteme uid cTyneHToB HY «MOW»

B nunnoM BeICTaBIsETCS OICHKA 3a 4 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE HU3TAHNS:

1. AanpromuH, A. B. YopasieHue n ”HHOBaTHKa B TEIJIOOHEPTETHKE : yueOHOE TTocOOue I BYy30B
no Hanpasienuto "Temnosnepreruka" / A. B. Auapromn, B. P. Cabanun, H. 1. CMupHoB . — M. :
Uz narenscknii som 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;

2. Ilnetrnes I'.I1. - "ABTOMaTH3a1Usl TEXHOJIOIMYECKUX MPOLIECCOB U MPOU3BO/ICTB B
terodHepretuke", U3znarensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (352 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72191,

3. Crepman, JI. C. TenioBble ¥ aTOMHBIE 3JIEKTPUUECKUE CTAHIINK | Y YeOHUK ISl By30B IO
HanpasieHuto "Temnosnepreruka" u cneunansHoctu "[Ipombinennas temnosnepreruka” / JI. C.
Crepman, B. M. JlaBeirus, C. I'. Tummn . — M. : DHeproatromusaart, 1995 . — 416 c. - ISBN 5-283-
00232-2 : 28000.00 ..

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

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BugeoxondepeHium.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas 3jiekTponHasi oudamnoreka - https://elibrary.ru/

3. baza nanusix BUHUTMH online - http://www.viniti.ru/

4. dnexkrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

5. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBHOM 321U THI PD -
https://rosmintrud.ru/opendata
7. ba3a OTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOI0 pa3BuTus P@ -

http://www.economy.gov.ru

9. ba3a oTKpbITHIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
Y4eOHble ayIuTOpUN K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEICHUS MyJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JEKIIMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUUHBIA TPOEKTOP, KOMITBIOTED

TEKYIIEro KOHTPOJIS

MEPCOHAJIbHBIN

K-417/7, CBeroBas

qCpHasd CTyaus

CTYJI, KOMIIBIOTCpHAad CE€Th C BLIXOAOM B
WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN
IPOEKTOP, IKpaH, 000pya0BaHKE
CIELUAaIU3UPOBAHHOE, KOMIIBIOTED
MEPCOHAJIbHBIN

VY4eOHble ayIUTOPUH XK-417/1, CTOJI IPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnbrorepHbIit mkad a1 JOKYMEHTOB, mKad A OJSK b, CTOJ
MPAKTUYECKUX 3aHIATUH, knacc U0 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII NuTtepHeT, 1ocka MapKepHasi epeBHKHas,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH()OPMAITMOHHBIH
VY4eOHble ayIUTOPUH XK-417/1, CTOJI IPENOIaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnbrorepHbIit mkad a7 JOKYMEHTOB, mKad A OJEK b, CTOJ
MIPOMEKYTOUHOMN knacc U0 MIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
aTTecTaluu NuTtepHeT, nocka MapKepHasi epeIBHKHas,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH)OPMAITMOHHBIH
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITEIbHOMN KomnbrorepHbIit BENIAJKa ISl OJEXK/IBI, KOMIIBFOTEPHAS CETh C
paboThI YUTaNbHBINA 3]l BBIXOZIOM B IHTEpHET, KOMITBIOTED

MIEPCOHAIBHBIN, TPUHTEP, KOHUIINOHED

ITomemenus mis 2K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIMN,
KOHCYJIbTUPOBAHHMS Kondepeni-3an KOHJIUITHOHED
1%0101(6;
ITomemenus st K-417 /2a, CTEIUTAX ISl XpaHECHUWSI HHBEHTAaps, SKPaH,
XpaHeHus: 000pyIOBaHUS [Tomemenue mis YKa3Ka, apXUBHBIE IOKYMEHTBI, TUIIJIOMHbBIE U
1 y4eOHOTO WHBEHTAPS WHBEHTapsI KYPCOBBIE€ paOOTHI CTY/ICHTOB, KaHIICISIPCKUI

IIPUHAJUIEKHOCTH, CIIOPTUBHBINA HHBEHTAPb,
X034/ CTBEHHBI HHBEHTAPh, 3alIaCHbIE
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KOMILIEKTYIOIINE JUTsl 000pYAOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

Merononorus ynpasuenust TOC

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

I'paduku nHarpysku (TectupoBanme)

Crpykrypa (TectupoBanue)

TOC (TectupoBanue)

ABtomaTu3upoBaHHebl cucteMbl (KoHTposbHas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpexe KM- | KM- | KM- | KM-
Howep Paszpen nucuuninmHel KM: L 2 3 4
pasnena Henens 3 6 8 11
KM:
1 ['paduku Harpy3ku CTaHIMI U SHEPTOCUCTEM U UX
KJ1acCU(UKaLKs U XapaKTEPUCTUKH
11 Pexxumpl skcmutyataruu 3aeprodisokoB KOC, TOL, ADC u +
' JTPYTUX TUIOB AJEKTPOCTAHLIUN
12 CtpyKTypa ynpasiieHUsl BHYTPH 3JIEKTPOCTAaHIUHI U B +
' SHEProcucTeMe
13 MoOunbHOCTh SHEProOIOKOB, YHaCTHE UX B PEryIMPOBAHUU +
] 4aCTOTBI B DHEPrOCUCTEME
14 Oxcruryaranust TOC Ha YaCTUYHBIX Harpy3kax +
2 CrpyKTypa 1 MEXaHU3MBI YIIPABIEHUS TEXHOJIOTUIECKUMU
IPOLECCAMH U SHEPTrOCUCTEMaMU
2.1 TexHuueckast 6a3a S3HEPreTUKU +
2.2 QDyHKIMOHANbHAS CTPYKTYPa YHEPrOCUCTEMBI +
3 OneparuBHo-nucnerdepckoe ynpasienue TOC u apyrumun
TEIJI0PHEPTreTHYECKUMH 00bEKTaMHU
3.1 OHeproOIIoK Kak 00BEKT yIpaBJIeHUS +
39 Opranu3zanys onepaTUuBHO-TUCIIETUEPCKOTO YIPaBIEHUS +
] TOC u 1pyrux TEII03HEPreTHYeCKX 00bEKTOB
33 VYrpaBieHre TeXHOJIOTMYECKUMHU TPOLECCaMU +
] DHEPrONpPEANIPUATHI
3.4 OcCHOBHBIE TIOHATHSA U ONIPEAETICHUS +
ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS
4 TexHoJorndeckumu npoueccamu (ACY TII)

SHEPTrONpEeAIPHUITHI
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ACY TII kak cucrema ynpaBjieHUs €IUHBIM

4.1 +
TEXHOJIOTUIECKUM TPOIIECCOM

4.2 Konnenuuu nocrpoenust ACY TII snepro6mokos u TOC +

4.3 PasnoBumnoctu ACY TII +

Bec KM, %: | 25 25 25 25
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