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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

Lenun OIl «ABTOMAaTH3AUA TETJIOOHEPTETUYECKUX Mporieccon"”
omnpenemsitorcst TpedoBanmsiMu GPI'OC 3+ mo HampaBlIeHUIO MOATOTOBKU OakaaaBpOB
no HampabieHnnio «TernosHepreTuka M TEIUIOTEXHUKAa» M KOHIIEMIMEH OCHOBHOM
00pa3oBarebHON MPOTPAMMBI.

Iennro JUCIUIINHBI SIBIISICTCS U3yUYEHUE 001X MPUHITUTIOB
ABTOMATU3UPOBAHHOTO YIIPABJICHUS TEXHOJIOIMYECKUMHU MPOILlECCaMH B TEIUIOBOM U
aTOMHOM DHEPTETHUKE.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

- U3y4YeHHE JUHAMHYECKUX CBOMCTB THIOBBIX 3BEHHEB CHCTEM YIIPAaBICHHSA, a
TaK e camoro obopynoBanus TOC kak 00bEKTOB aBTOMATHU3AIINY;

- HU3y4YeHHE CTPYKTYPHBIX M (YHKIHMOHAIBHBIX CXEM aBTOMAarM3UPOBAHHOIO
YIPaBIEHUS TEXHOJIOTHYECKUMU MapameTpamu obopyaoanus TOC;

- M3Y4YCHHE THUITOBBIX 3aKOHOB YIIPABJICHUS W TOKa3aTelieil KauecTBa CHUCTEM
aBTOMATHUYECKOTO YIPaBJIEHUS TEXHOJIOrHYecKuMu napamerpamu TOC;

- MO3HAKOMHUTCS C METOJaMM aHaIh3a M CHHTE3a CHCTEM aBTOMAaTHYECKOTO
yTpaBJIeHUS.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HaMmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHMs No AUCLUMMINuHE
OOCTWKEHUS| KOMMETEeHL N

OIIK-6: Cnioco0eH nNpoBOAMTH U3MEPEHHS DJIEKTPHUUYECKUX M HEIIeKTPHYEeCKHUX
BeJIMYMH HA 00bEKTaX TeNJIO03HEPTreTHKH M TeNJIOTeXHUKHU

OIIK-6.1: BeiOupaet cpeacraa CPEJICTBA U3MEPEHUS DIIEKTPUUECKUX U

WU3MEPEHHUs], IPOBOJIAT HEIJIEKTPUYECKKUX BEJINYUH

U3MEPEHHUS HEDJIEKTPUUECKUX IIPOBOJIUTH U3MEPEHUS HEDJIEKTPUUECKUX BEJINYUH,
BEJINYMH, 00pabaTbIBacT opalarbIBaTh pe3yJIbTaThl U3MEPEHUH, OLIEHUBATh UX
pe3ynbTaTbl U3BMEPEHUN U MIOTPELIHOCTD

OIICHUBAET UX MOTPEIIHOCTh METOJMKaMU IIPOBEJICHNS N3MEPEHMS HEDJIEKTPUUECKUX

BEJIMYMH, OpabaTKu pe3yJIbTaToB U3MEPEHUH

1.4 Oco0eHHOCTH peau3alMu U CIUILTHHBI
S3pIK peanu3auuu JUCUUILUIMHBL: PycCcKuu.

JMucuurnuna (Moyib) peanusyercs ¢ npumeHenueMm 20 u JIOT

URL-anpec u Ha3BaHHWE 3JEKTPOHHOrO oOydaromiero kypca: e.sfu-kras.ru.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora 2,5 (90)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
amocC anoc amocC SUO0C
1. BBenenune. HazHaueHue n pyHKIMHM aBTOMATH3ALNH TEXHOJIOTHYECKHUX MPOLECCOB B TEILUIOIHEPreTHKe, MHOTOYPOBHEBOCTh H

1. Hasnauenue u ¢hyHKIIMN aBTOMATH3ALNN
TEXHOJIOTUYECKUX IPOLIECCOB B TEIIOPHEPTETUKE,
MHOT'OYPOBHEBOCTb Y ITIOJYMHEHHOCTh CUCTEM aBTOMATUKH,
JIOKAIBHBIE CUCTEMBI PETYJIUPOBAHUSA TEXHOJIOTHUYECKUX
[1apaMEeTPOB — OCHOBA ABTOMATU3ALIMU B YHEPIETUKE. 2
[IpuHIUITBI TOCTPOEHUS CUCTEM aBTOMATHYECKOTO
PETYIMPOBaHUS, TIPUHIIAIT OOPATHOU CBSI3M — OCHOBHOM
MPUHLMIL. PerynmpoBaHue 1o BO3MYILIEHUIO U
KOMOMHHMPOBAHHBIE CUCTEMBI.
2. CriocoObl coeIMHEHUS 3BEHbEB B CUCTEMAax
ABTOMAaTH4E€CKOr0 PEryJIMPOBAHUS, ITOCIEIOBATEIBHOE, 4
NapaUIENIbHOE, BCTPEYHO-IIapAIIJIEIbHOE.
3. TexHonornyeckuii OObEKT YIPaBICHHS Kak 8

peoOpazoBarelb BEIECTBA, JHEPTUU U MHPOpMaLUU

2. TunoBble TMHAMHYECKHE 3BEHbsI CHCTEM peryaupoBanus. Bo3MokHOCTH pacujieHEeHHsI CHCTEM AaBTOMATHYECKOI0 PeryJIMpoOBaHus HA




1. TumoBble TMHAMUYECKUE 3BEHBSI CUCTEM PETYIHPOBAHHSI.
Bo3MOXHOCTB pacusieHEeHHs] CHCTEM aBTOMAaTH4eCKOTO
pETyIUpPOBaHMS HA TUTIOBBIC JTHHAMHYECKUE 3BCHBSI.
JlnHaMu4ecKue XapaKTepUCTUKU 3BEHbEB U CUCTEM:
nuddepeHnranpHbIe YPaBHEHMsI, BPEMECHHBIC
XapaKTePUCTHUKH, IepeAaTOUHbIe (DYHKIMH, YaCTOTHBIC
XapaKTEPUCTHKH.

I[I/IHaMI/I‘-IeCKI/IC XApPaKTCPUCTUKU TUITIOBLIX 3BCHBLCB!
arepHOANIECKOTO MEePBOTO MOPSIKA, KOJIeOATeTHHOTO
BTOPOTO MOPSIJIKA, HHTETPUPYIOLIETO,
nudepeHIUPYIONIETo, 3ama3IbIBAIOIIETO, YCUITUTEIIBHOTO
OE3BIHEPIIMOHHOTO.

2. CucreMa aBTOMaruyecKoro peryinponanus ¢ M-
peryisitopoMm. [lepenarounast pyHKIUS CHCTEMBI TIO 4
yIpaBJIeHUIO, OUTHOKA PETYIUPOBAHUS, IEpeaaTOUHAT
(GYHKIHS IO BOSMYIICHUIO.

3. TunoBsie JUHAMHUYCCKUC 3BCHbA CUCTEM PCTYJIMPOBAHUA 8

3. InHaMu4YecKHe XapaAKTePUCTUKH TEILUIOIHEPreTHYecKoro o6opyaosanus. OnbITHOE onpe/ie/ieHHe BpeMEHHbIX XapaKTEePUCTHK

1. OmbITHOE OmpesieseHne BPEMEHHbBIX XapaKTEPUCTUK )
(KpUBBIX pa3roHa).

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 nepeaaToyHoil GpyHKIUY 1o
OIBITHBIM JJAHHBIM.

3. OnbITHOE ONpPEEIIEHNE BPEMEHHBIX XapaKTEPUCTHK

12
(KpUBBIX pa3roHa).

4. 3akonbl peryiaupoBanus. TunoBbie 3aKOHbI PeryJIHPOBAHNS: MPONOPLHHOHAIbHBIH, HHTErPaJIbHbIIi, MPONOPHHOHAILHO-




1. TunoBkIe 3aKOHBI PETYIUPOBAHUS: TPONTOPIIUOHATIbHBIM,
WHTErPAIbHBIN, IIPONOPLUOHAIBHO-UHTEIPAIbHBIN,
MIPOTIOPITHOHATLHO-UHTETPATHHO-TU () PepeHITMATHHBIN.
CTpyKTypHBIE CXEMBI PETYJISITOPOB.

2. CTpyKTYpHBIE CXEMBI PETYIISITOPOB.

3. CTpyKTypHBIE€ CXEMBI PETYJISTOPOB.

16

5. Peryaupyioiue oprasbl TenjodHepreruyeckoro obopyaosanus. Tpu ta

Nna peryJupyrIinnx opraioB

: ApocceibHbIe, 00beMHBIE,

1. TUNIOBBIE 3aKOHBI PETYJIMPOBAHUS: TIPOIOPIIUOHAIBHBIM,
MHTErpaIbHbIM, IPONOPLMOHATBHO-UHTETPAIbHBIH,
POTNOPIHUOHATEHO-UHTETPATLHO- TN (hepEeHITUATHHBIH.
CTpyKTypHBIE CXEMBI PETYJIATOPOB.

Cucrtema aBTOMaru4eckoro peryiaupoBanus ¢ [1-
peryistopoMm. Ilepenarounas pyHKIUSA CUCTEMBI IO
YIIPaBJICHHIO, OIINOKA PETYIUPOBAHUS, TIEpeIaTOTHAS
¢GyHKUMs 10 Bo3My1ieHuto. [loBblenne OblcTpoaeHcTBYS,
YMEHBIICHNE ONIMOKH, OTPaOOTKa BHEITHETO BO3MYIICHHUSI.

2. Onpenenenue nepenaroyHon (yHKIUU O ONBITHBIM
JTAHHBIM.

3. Cucrema aBTOMaruyecKoro peryinposanus ¢ M-
perynstopoMm. [lepenarounas GpyHKIUS CUCTEMBI IO
yIpaBJIeHUIO, OUIMOKA PeryIUpPOBaHMs, IepeaaTOUHAsT
(GYHKIHS 10 BO3MYILEHUIO.

12

6. YcToM4HMBOCTH cucTeM peryiaupoBanusi. Kpurepum ycroitunpo

CTH, KOPHEBbIC, AJ1

reOpanvyecKue, YaCTOTHbHIE.

3anac ycToOi4MBOCTH.

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

16

7. CucTeMbl aBTOMAaTHYECKOM 3allIUThI TEIJIO3HEPreTHYecKoro odopyaosanus. Haznauenue u pyHKUMH CHCTEM 3alIUThI

, OCHOBHBIE H

1. Haznauenue u pyHKLIUHU CUCTEM 3aILUThI, OCHOBHBIE U
MECTHBIE YCTPOMCTBA 3auThl. Hane:xHOCTh cucrteM
3allUTHI

4

2. Omnpenenenue nepeaaroyHon (yHKIIUHU O ONBITHBIM
TAHHBIM.

3. HaIE)KHOCTH CUCTEM 3aILHUTHI

18

4,

Bcero

18

36

90




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Kauan A.J[. PexxuMbl pabOThI 1 AKCIUTyaTalliy TETIOBBIX AIEKTPUIECKIX
cTaHiuii: yue0. mocobue s cren. "TernoBsie anekTp. ctanuuu'" (MUHCK:
Brimiimas mkona).

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

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

KapamaiieB A.H., TroknuekoB B.H. ABromaru3anus npon3BOACTBEHHBIX
nporeccoB: yueoHoe nmocodue(Aodakan: PUO XTU - pummana COY).
ITukamos O. A., Cekankuii B. C., I1ukanos f. 0. ABromaruzanms
U3MEpEHUM, KOHTPOJIS U UCTIBITAHUI: KOHTPOJIbHO-U3MEPUTEIbHbBIE
Marepuasl [ MarucTpanToB Hanp. moar. 27.04.01 (221700.68.01)
"CranmapTu3anus 1 METpoJIorus B nHHOBaMOHHOU cdepe" |(Kpacnospek:
CoYy).

Kapamames A.H., TroknuekoB B.H. ABromaruzanust npou3BOACTBEHHBIX
npoiieccoB: meroa. ykazanus(Kpacnosipck: Cub. denep. yu-1; XTHU - dunuan
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
odecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JMIEH3UI0, a TAKKe CBODOTHO
DACMDOCTDAHsIEMOE MIDOIDAMMHOe 0fecredeHmne):

l.

A e

SRR IO

He TpedyeTcs

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

ZuluThermo — pacueT TEMIOBBIX ceTen

ThemoFlow — pacuer temnoBbix cxem TOC

WaterSteamPro — pacueT Ternopu3nuecKux CBOWCTB BOJBI U BOJSHOTO Mapa
BoilerDesign — pacueT mapoBbIX KOTJIOB

Simulator PK-10SH, PT-60-90/13, K-160-130 —uMuTanmoHHEIC
KOMITBIOTEPHBIC TPCHAKEPHI IHEPIETHYECKOTO 000y 10BaHUS

Moodle — aBToMaTu3upoBaHHas 00yJaroIasi CHCTEMa
SigmaFlow — TpexMepHBIil pacdeT Tem1o(GU3NIECKUX MPOIIECCOB
Fluent — monenupoBaHue ra30JUHAMUYECKUX TPOIECCOB

StarCD — uncneHHoe MOAETUPOBAHUE TETNIOPUZUYECKUX U
TUJPOAMHAMUYECKUX MTPOLIECCOB

Ansys — YUCJICHHOC MOJCIIUPOBAHNUEC MEXAHUICCKUX CUCTCM

9



S ®oH OLEHOYHBIX CPEICTB

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

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Hcnonp3oBanue 0a3pl KOMIBIOTEPHOTO Kiacca, 1aboparopHOro 000py0BaHuUs
Kadeapbl TEMIOBBIX AEKTpUYecKUx cTaHuui, punnanoB OO0 «Cubupckas
TeHEePUPYIOLIast KOMITAHUS» U IPYTHX MECT MPOXOKACHUS HAYYHO-
npon3BoJcTBeHHOM npakTtuku: Kpacnospckue TOL-1, TOII-2, TOLI-3,
Hazaposckas 'POC, Munycunckas TOL, Abakanckas TOL, Kanckas TOL],
CocnoBobopckas TOL, KpacHosipckast TeruioTpancnoptHas kommnadus; OAO 3.0H
Poccust — bepesockas I'POC, OAO I'asnpomaneproxonaunr — KpacHosipckas
I'POC-2; OAO HTOK — Hopunsckue TOL-1, TOL-2, TOL-3, OAO Ilomntoc; OO0
KpacTOK, OO0 Kpackom, OOO KP3K, OAO Cu6HTL], CO PAH UuctutyT
TeTTO(U3UKH.

10
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