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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpt0  AUCUMIUIMHBI  SIBJISIETCS  M3y4YeHME  OOMMX  TNPUHIMIIOB
ABTOMATU3UPOBAHHOTO YIIPABJICHUS TEXHOJOIMYECKUMHU IIPOLIECCAMHM B TEILUIOBOM H
aTOMHOM DHEPIeTHUKE.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

- U3y4YE€HHE NUHAMUYECKUX CBOWCTB THIIOBBIX 3BEHBEB CHCTEM YIIPABIEHUS, a
TaK ke camoro obopyaoBanusi TOC kak 00bEKTOB aBTOMATU3AINY;

- HU3y4YEeHHE CTPYKTYpPHBIX M (YHKIHMOHAIBHBIX CXEM aBTOMAarM3MPOBAHHOIO
yIpaBJIeHUS TEXHOJIOTMYECKUMU MapameTpamu obopynoanus TOC;

- M3y4Y€HUE TUIIOBBIX 3aKOHOB YMIPABJICHMS M IOKa3aresled KauecTBa CHUCTEM
aBTOMATHUYECKOTO YIPaBJIEHUs TeXHOJIorHueckumu napamerpamu TOC;

- MO3HAaKOMHUTCS C METOJaMHU aHaIW3a W CUHTE3a CUCTEM ABTOMAarMYECKOTIO
YIPaBJICHHUS.

1.3 IlepedyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUucCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

IIK-4: Cnocoden odecriequBaTh 0ecriepedoiiHyI0 padoTy, NPaBUJILHYIO
IKCILTYaTALMI0, PEMOHT M MOJIEPHHU3ALMIO YFHEPTreTHYECKOr0, TENJI0TEXHNYECKOr0 1
TeIUIOTEXHOJIOrHYeCKOro 000py/10BaHUs, CPEICTB ABTOMATH3ALMHU U 3aIUTHI,
3JIEKTPHUYECKHUX U TEILUIOBBIX CeTei, BO3AYXONPOBOI0B M ra30npoBo10B

I1K-4: CrocobeH obecrieunBarh
Oecniepeboiinyto padoTy,

MPAaBUIIBHYIO SKCIUTYaTalHIo, 3HaHNe HOPM U TIPABUII 1O 0OECTICUECHUTO
PEMOHT ¥ MOJIEPHHU3AIUIO OecriepeOoiHOM PabOTHI SHEPTETHIECKOTO,
9HEPIreTHYECKOTO, TETUIOTEXHUYECKOTO HTEIUIOTEXHOIOTHYECKOTO
TETUIOTEXHUYECKOTO U 000pyIOBaHHUS;

TETUIOTEXHOJIOTUIECKOTO
000pyTI0BaHMsI, CPEICTB
ABTOMATH3AIMH U 3alIHUTHI,

AIIEKTPUYECKHUX U TETIIOBBIX Hcnonb3yeT TUIOBBIE periaMeHThl 0 00eCTIEYEHUIO
ceTei, BO3yXOIPOBOJIOB U Oecriepe0oitHON pabOThI, MPABUIIBHON HKCILTyaTaI|H,
ra3olpoBOIOB PEMOHTA U MOJIEPHU3ALINN TEIUIOAHEPTETUYECKOTO

O60py,HOBaHI/I$I, CPCACTB aBTOMATH3allku1 MU 3alllUThI
Bnageer meToankamu MOJACpHU3AINN
TCIIOOHCPICTHYCCKOI'O O60py,ZLOBaHI/I$I

IIK-6: CriocobeH NpuMeHSTh MeTO/Abl U CPEACTBA ABTOMATH3UPOBAHHBIX CHCTEM
yIpaBJieHUs TEXHOJOTH4eCKUMH MPOLEeCCAMU B TEIIOIHEPreTHKe, TENJIOTEXHUKE U
TEeNJIOTEeXHOJIOTUsSIX




[TIK-6: CnocobeHn NPpUMCHATH 3HaTh HOBBIC B3I 46l HA TCXHUYCCKUEC CUCTCMBI,
MCTOIBI 1 CPEACTBA OTBCHAIOMIMUEC 3alIpoCaM IMPOU3BOACTBA
ABTOMATU3UPOBAHHBIX CUCTCM

YIPaBICHUS TEXHOJOTHYECKUMHU
IpOLIECCaMU B

TEIUIOOHEPIEeTUKE, YMeTh IIIaHUPOBAaTh MPOU3BOACTBO C UCIIOIB30BaHUEM

TCIINIOTEXHUKE U HOBBIX TEXHOJIOTHH

TEIUIOTEXHOJIOTUSX Mertonamu peann3auu CI0KHbBIX TEXHUUECKUX
pelLIeHui

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
S3BIK peanu3anuu TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs ¢ npumenenueM D0 u [JOT

URL-anpec u Ha3BaHWE 3JIEKTPOHHOTO oOydaromiero kypca: e.sfu-kras.ru.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTtHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3angaTusa
CamMmocTosTeabHas
JIEKITHOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero YHCJIE B
3n0C aINoC 3n0C DUOC
1. Beenenne. Haznauenune m GyHKINM aBTOMATH3AaIMHN TEXHOJOTHYECKHX MMPOIECCOB B TEIJIOYHEPreTHKE, MHOTOYPOBHEBOCTD H
M Y

1. Hasnauenue u ¢hyHKIIMN aBTOMAaTH3aLUN
TEXHOJIOTUYECKHX MPOIIECCOB B TEINIOPHEPTETHKE,
MHOTOYPOBHEBOCTb U MOJYUHEHHOCTh CUCTEM aBTOMAaTHUKH,
JIOKAJIBHBIC CUCTCMBI PCTYJIMPOBAHNA TCXHOJIOTHMYCCKUX
napaMeTpoB — OCHOBA aBTOMATU3allUU B YHEPTETUKE.
HpI/IHHI/IHLI MMOCTPOCHUA CUCTEM ABTOMATUYCCKOT'O
PETYIMPOBaHUS, TIPUHIIAIT OOPATHOU CBSI3M — OCHOBHOM
IpUHIUIL. PerynupoBanue no BO3MYIIEHUIO U
KOMOMHHMPOBAHHBIE CUCTEMBI.

2. Cnoco6xn1 COCIMHCHHA 3BCHBCB B CUCTCMAX
ABTOMATUYCCKOI'0 pEryjaupoBaHus, rmocCjIea0BarcjibHOC,
MMapalICJIIbHOC, BCTPCUHO-IIAPAIICIIBHOC.

3. TexHonoruueckuit 0ObEKT YNpaBIEHUS KaK
npeoOpasoBarelb BELUIECTBA, SHEPTUU U UH(DOpMaLUN

4

2. TunoBble TMHAMHYECKHE 3BEHbSI CHCTEM peryjnpoBanus. Bo3aMokHOCTH pacujieHeHUsI CHCTEM AaBTOMATHYECKOr0 peryJupoBaHus Ha




1. Cuctema aBTOMaTu4ecKoro perysinponanus ¢ M-
perynstopom. [lepenarounas GyHKINS CHCTEMBI TIO
YIPaBICHUIO, OIINOKA PETyINPOBaHUS, TepeaaTOuHas
(GyHKLUS IO BO3MYILEHUIO.

2. TurnoBble TMHAMUYECKHUE 3BEHbSI CUCTEM PErYyJIUPOBAHUS

3. TumnoBble TUHAMUYECKUE 3BEHBSI CUCTEM PETYJIMPOBAHMUS.

B03MOXXHOCTB pacuieHeHUs! CUCTEM aBTOMAaTHYECKOTO
peryJupoBaHKs Ha TUIIOBBIC TUHAMHYECKHE 3BEHbS.
JlnHaMUYECKHE XapaKTEPUCTUKU 3BEHBEB U CHCTEM:
muddepeHInanbHbIe YpaBHEHHS, BpEMEHHbBIE
XapaKTEePUCTHKH, TIEPEAATOUHbIC (PYHKIINHU, YACTOTHBIC
XapaKTEPUCTHKH.

JluHaMUYECKHE XapaKTEPUCTUKU TUIIOBBIX 3BEHBEB!
areproNYECKOro MepBoro nopsaKa, KoaedareabHoro
BTOPOTO MOPSA/IKA, HHTETPUPYIOLIETO,
TuQepeHIUPYIOLIETO, 3aMa3/IbIBAIOIIET0, YCUIUTEIHHOTO
OE3bIHEPIIMOHHOTO.

3. lnHaMH4YecKHe XapAKTEePUCTHKHI TEIUIOIHEPTreTHYECKOro 000p

noBaHus. OnbITH

oe ompejieJieHe BpeMEHHbIX XapaKTe

HCTHK

1. OmbITHOE OmpesieseHne BPEMEHHbBIX XapaKTEPUCTUK
(KpUBBIX pa3roHa).

4

2. TlepexoaHble XapakTEPUCTUKH (KPUBBIX Pa3rOHA).
[Iepexonnbie xapaktepuctuku kotia TII-87: «naBnenue —
TOIUIMBO»; «JABJIEHUE — PacXoJ I1apa»; «ypOBEHb BOJBI B
6apabaHe — pacxo]l MUTATEIbHOM BOABY; «YPOBEHb BOJbBI —
pacxoa napa». OnpezneneHue nepeaaToyHoi GpyHKIUY 1o
OIBITHBIM JJAHHBIM.

3. OnbITHOE ONpPEEIIEHNE BPEMEHHBIX XapaKTEPUCTHK
(KpUBBIX pa3roHa).

12

4. 3akoHbl peryanpoBanus. TunoBbie 3aKOHBI PeryJTHPOBaHUsI: NPONOPIHOHAIBHBII, HHTErPAJIbHbIii, IPONOPIHOHAIBLHO-




1. TunoBkIe 3aKOHBI PETYIUPOBAHUS: TPONTOPIIUOHATIbHBIM,
WHTErPAIbHBIN, IIPONOPLUOHAIBHO-UHTEIPAIbHBIN,
MIPOTIOPITMOHATEHO-UHTETPATHHO- TN (D PepeHITMATHHBIN.
CTpyKTypHBIE CXEMBI PETYJISITOPOB.

2. CTpyKTYpHBIE CXEMBI PETYIISITOPOB.

3. CTpyKTypHBIE€ CXEMBI PETYJISTOPOB.

12

5. Peryjupyioiiue oprasbl Teljio3HepreTuyeckoro obopynosauus. Tpu tn

1a peryJupyrimnx opraHoB

: ApoccesibHbIe, 00bEMHBIE,

1. TUNIOBBIE 3aKOHBI PETYJIMPOBAHUS: TIPOIOPIIUOHAIBHBIM,
MHTErpaIbHbIM, IPONOPLMOHATBHO-UHTETPAIbHBIH,
IPOTNOPIHUOHATEHO-UHTETPATHHO- TN HEpEeHITTATHBIA.
CTpyKTypHBIE CXEMBI PETYJIATOPOB.

Cucrtema aBTOMaru4eckoro peryiaupoBanus ¢ [1-
peryistopoMm. Ilepenarounas pyHKIUSA CUCTEMBI 110
YIIPaBJICHHIO, OMINOKA PETYIMPOBAHUS, IepelaTOUHas
¢GyHKLUs 10 Bo3My1eHuto. [loBbiieHne ObicTpoaeicTBus,
YMEHBIICHNE ONIMOKH, OTPaOOTKa BHEITHETO BO3MYIICHHUSI.

2. Onpenenenue nepearoyHon (yHKIUH 110 ONBITHBIM
JTAHHBIM.

3. Cucrema aBTOMaruyecKoro peryinposanus ¢ M-
perynstopom. [lepenarounas GyHKIMS CUCTEMBI TIO
yIpaBJIeHUIO, OLINOKA pEryIUpOBaHUs, IEpeaTouHas
(GYHKIMS 10 BO3MYILEHUIO.

12

6. YcToM4HMBOCTH cucTeM peryiaupoBanusi. Kpurepum ycroitunpo

CTH, KOPHEBBIC, AJ1

redOpanveckue, 4aCTOTHbIE.

3anac ycToi4nBOCTH.

1. Kpurepun ycTOMYNBOCTH, KOPHEBBIE, AIreOpanvecKue,
YacTOTHBIE. 3arac yCTOWYUBOCTH.

[Tokazarenu kauecTBa CUCTEM pEryaupoBaHusi. Bpems
peryjiupoBaHus, CTaTUICCKad U JUHAMHWYCCKasA TOYHOCTD,
nepeperyupoBaHue, oKa3areib 3aTyXaH!s, HUHTerpalbHbIE

I1OKa3arcJin.




2. CTpyKTYpHBIE CXEMBI PETYJISTOPOB.

10

3. Ilokazarenu Ka4ecTBa CUCTEM PETYJIUPOBAHUS

14

7. CHCTEMBbI ABTOMATHYECKOM 3aIIUTHI TENJI0IHEPreTHYECKOro 000pya10Ba

Husi. HazHayenune n (l)yHK].[I/II/I CHUCTEM 3allIMThl, OCHOBHbIC U

1. Ha3nauenue u pyHKIUM CUCTEM 3aIUThl, OCHOBHBIE U
MECTHBIE YCTPOMCTBA 3auThl. Hane:xHOCTh cucrteM
3allUTHI

2. Omnpenenenue nepeaaroyHon (yHKIIUH 1O OTBITHBIM
TAHHBIM.

3. HaIE)KHOCTH CUCTEM 3aILHUTHI

14

4,

Bcero

36

36

72




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

Kauan A.J[. PexxuMbl pabOThI M SKCIUTyaTalliy TETIOBBIX JIEKTPHIECKUX
cTaHiuii: yue0. mocobue s crenl. "TerioBbie anekTp. craniuu’ (MuHCK:
Brimmiinias mkosa).

Kanenosuu b. D. Dkcmmyararus napoTypOUHHBIX ycTaHOBOK(MoOCKBa:
DHeproaroMu3ar).

[Tnotkus E. P., Jleitzeposuu A. 1. ITyckoBble pesKUMbI MapOBbIX TypOUH
sHeproo6sokoB(MockBa: JHeprus).

NBanoB A. A. ABTOMaru3anus TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJCTB:
yue6. nmocodue ais By3oB(Mocksa: ®opym).

Bamenko I'. B. Undopmaruka: yaeOHOe mocodue it CTyICHTOB By30B,
00yJaroIIMXcs Mo Hamp. "DKCIUTyaTaus TPaHCIIOPTHO-TEXHOJIOTHYECKUX
maruH U komruiekcoB" (KpacHosipck: CDY).

ITukanos 1O. A., Cekankuii B. C., Ilukanos . FO. ABromaruzarus
U3MEpPEHUH, KOHTPOJIS U UCTIBITAHUI: KOHTPOJIbHO-U3MEPUTEIIbHbBIE
Marepuaisl [ MarucTpadToB Hanp. moar. 27.04.01 (221700.68.01)
"CranaapTu3auus 1 METpoJorusl B ”HHOBaMOHHOM cdepe" |(KpacHospek:
CoYy).

Knenukos B.B., Cynran-3age H.M. ABromaru3aiiusi mpou3BOACTBEHHBIX
nporieccoB: YueoHoe nocooue(Mocksa: OOO "HayuHo-u3narenbCcKuii eHTP
NHOPA-M").

4.2 JIMueH3UOHHOe ¥ CBOOOXHO pacHpoCcTpaHsieMoe MPOrpaMMHOe

o0ecrieyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
obecrieyeHne, Ha KOTOPOe YHUBEPCUTET UMeeT JTUIEH3UI0, a TAK:Ke CBOOOTHO
DacnDOCTDaHsieMoe MDOrNAMMHOe odecrnedeHue):

l.

A e

SRR IO

He TpedyeTcs

4.3 UnTepHeT-pecypchl, BKIKOYasA npodeccnoHalIbHble 0a3bl TaHHBIX
U MHGoOpMaIMOHHBIE CIIPABOYHBbIE CHCTEMbI:

ZuluThermo — pacueT TEMIOBBIX ceTen

ThemoFlow — pacuer temnoBbix cxem TOC

WaterSteamPro — pacueT Teropu3nuecKux CBONCTB BOJIBI M BOASHOTO Mapa
BoilerDesign — pacueT mapoBbIX KOTJIOB

Simulator PK-10SH, PT-60-90/13, K-160-130 —uMuTanmoHHEIC
KOMITBIOTEPHBIC TPECHAKEPHI SHEPIreTHUECKOTO 000PYA0BaHUS

Moodle — aBToMarn3upoBaHHas 00y4aroIas CucTeMa
SigmaFlow — TpexMepHBIil pacdeT Tero(pu3nIecKuX MPoIeCcCoB
Fluent — MmozenupoBanue ra30AMHaAMUYECKUX MTPOLIECCOB

StarCD — uncnenHoe MOETUPOBAHUE TETTOPUZNYECKUX U
TUJPOAMHAMUYECKUX MTPOLIECCOB

Ansys — YUCJICHHOC MOJCIIUPOBAHNUEC MEXAHUICCKUX CUCTCM

10



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLECTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Hcnonp3oBanue 0a3pl KOMIBIOTEPHOTO Kilacca, JIaboparopHOTo 000pyA0BaHHUS
Kadeapbl TEIIOBBIX AIEKTpUUYecKux ctaniuil, puinanoB OO0 «Cubupckas
TeHEPUPYIOIAst KOMIAHUSD) U APYTUX MECT MPOXOKACHUS HAYIHO-
npon3BoJcTBeHHOM npakTtuku: Kpacnospckue TOL-1, TOII-2, TOLI-3,
Hazaposckast [POC, Munycunckas TOLI, Abakanckas TOLI, Kanckas TOLI,
CocnoBobopckas TOL, KpacHosipckast TeruioTpancnoptHas kommnadus; OAO 3.0H
Poccus — bepesockas IPOC, OAO I'asnpomsueproxonauHr — KpacHosipckast
I'POC-2; OAO HTOK — Hopunbsckue TOII-1, TOL-2, TOL-3, OAO Iloatoc; OO0
KpacTOK, OO0 Kpackom, OOO KP3K, OAO Cu6HTL], CO PAH UuctutyT
TeTTO(U3HKH.

11
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