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BBEJAEHUE

KypcoBoli mpoeKkT 1o AUCHUILIMHE «ABTOMATU3UPOBAHHBIE CHUCTEMBI
yrnpasiieHus TexHosiorudeckumu npoieccamu» (ACYTII) sBiseTcss BaxXHEHIITUM U
3aBEPIIAIOIIUM ATAlOM y4eOHOTO Mpollecca, B KOTOPOM HCHOJB3YIOTCS 3HAHU,
MOJIyYeHHBIE B NEPUOJT 00YUECHUSI.

B  nHacrosimiemM  y4eOHO-METOJIMYECKOM  IMOCOOMH  paccMaTpHUBAaEeTCs
coJiep KaHue U MpaBmiia 0OPMIICHUS KYPCOBBIX ITPOCKTOB.

KypcoBoil NpOeKT — KOMIUIEKCHAasi CaMOCTOSITENbHasi padoTa CTYIEHTa,
[JJaBHOM  LEIbK0  KOTOPOM  SIBJISIETCSI  NPOEKTUPOBAHHE  COBPEMEHHBIX
ABTOMATHU3UPOBAHHBIX CHUCTEM YIIPABJICHUS TEXHOJIOTHUYECKUMHU MPOLECCAMU U
MPOU3BOJICTBAMH, YJOBJIETBOPSIOMIUX TPEOOBAaHUSAM O€30MaCHOCTH, HKOJOTUH U
SKOHOMHYECKON 3(P(DEeKTUBHOCTH. PaccMarpuBaroTCsi  BOMNPOCHI BBITIOJHEHUS
TUTIOBBIX KYPCOBBIX MPOEKTOB MO JUCHUILUIMHE «ABTOMATU3UPOBAHHBIE CHUCTEMBI
YIIPABJICHUS TEXHOJIOTUYECKUMU MIPOLIECCAMU.

Taxke 1LEIbI0 KypCOBBIX IPOEKTOB SBISETCS pa3pabOTKa HOBBIX U
MOJIEpHHU3AIMs CYIIECTBYIOLIMX CUCTEM aBTOMAaTU3allMd Ha OCHOBE UX IIyOOKOTO
U3y4E€HUS U aHaiuM3a, U OOOCHOBaHME HEOOXOJUMOCTH UX YIy4dIlIEHUS,
OPEJIOKEHHS 0 NPUHLUUIUAIBHBIM PELICHUSIM, pa3pab0TKa U MPOEKTUPOBAHKE
OTJIEJBHBIX AJIIEMEHTOB padouell JOKYMEHTALIMHU MPOEKTOB.



1. HEPEYHEHDb BUIOB HOPMATHUBHbBIX TOKYMEHTOB,
HUCITOJBb3YEMBIX ITPU PABOTE HAZL KYPCOBBIM ITPOEKTOM

1. T'ocynapctBennbie crannaptsl ('OCT).

2. Ctpoutenbubie HOpMBI U nipaBuia (CH u IT).

3. Cucrema npoekTHOM gokyMeHTanuu s ctpoutenscTBa (CITIC).
4. Enunas cuctema KoHCTpyKTOpckoi gokymeHTanuu (ECK/I).
5. Cucrema texunueckoit fokymenrtanuu Ha ACY (CTI ACY).
6. Enunas cucrema mporpammuoii nokymentauuu (ECITI).

/. Enqunas cuctema ctangaptoB Ha ACY (ECC ACY).

8. PykoBogsmue moxkymentsl (P/]).

9. PykoBosimme Metoandeckue Matepraisl (PMM).

10. Orpacnessie crangaptsl (OCT).

11. Texuuueckue ycnoBus (TY).

12. Texanueckue HopMmatusbl (TH).

13. PernameHTsI.

HopmaTuBHBIE HOKYMEHTBI, UCIOJIb3yeMble MPU padoTe HaJl KYypCOBBIM
MPOEKTOM, IIpuBeeHbI B [Ipunoxennn 1.

2. CTAJIAU CO3/IAHUSA ACY

Craguun cozmanusi ACY u coaepkaHue pabOT Ha CTaausIX OMNpPEICIICHbI
I'OCT 34.601-90 WnudopmanuonHass TexHojorus. KoMmruiekc CTaHmAapTOB Ha
aBTOMATU3UPOBaHHbBIC cUCTeMBbI. CTaauu CO3/IaHMUS:

. ®opmupoBanue TpedoBanuii kK ACY.
. Pazpabotka xonneniuu ACY.

. TexHnueckoe 3a1aHue.

. DCKU3HBIN IPOEKT.

. TeXHUYECKHI1 TTPOEKT.

. Paboyas qoxymeHTanus.

. BBoJ1 B zieiicTBuHE.

. ConpoBoxaenue ACY.

coO~NOoOOOThS WN -

CraHmapToM JONYCKaeTcs HCKIIYaTh CTAAUI0 «DCKHU3HBIA IMPOEKT» H
OTIIEJIbHBIE 3Tamnbl, 00bEeOUHATH cTaguu «TexHuueckuil mpoekT» u «Pabouas
JOKYMEHTAIUs» B OJIHY cTanuto « TexHopadbouwuii mpoekt». [1, 2].



3. TEMATHUKA KYPCOBBIX ITPOEKTOB

TemaTuka KypcOBOTO MPOEKTUPOBAHUS HMEET CIEAYIOIIUE OCHOBHBIE
HaIpaBJICHUS:

1. Pa3paboTka HOBBIX ACY TEXHOJIOTMYECKUMU MPOLIECCAMH.

2. Monepuuzanus nericteyronux ACYTII.

3. IloBbimenne  A((PEKTUBHOCTH  YOPABICHHUS  TEXHOJOTUYECKUMU
npoleccaM U MPOU3BOJICTBAMU Ha 0a3e COBPEMEHHBIX CIIOCOOOB YMHpPaBICHUS U
TEXHUYECKUX CPECTB.

4. HayuHo-uccnenoBaTeNbCKUe U MPOEKTHO-KOHCTPYKTOPCKHUE
pa3pabOTKH MO 3aJaHUIO0 TPOMBITIIIeHHOCTH U Kadeapst ATIT u I1.

4. COCTAB KYPCOBOI'O IPOEKTA

KypcoBoif nmpoekT coCcTouT U3 TEKCTOBOM M Tpaduueckor yacteit. O0BEM
TEKCTOBOM YacCTU KypCOBOIr'0 MpoekTa — 70 50 cTpaHuIl MAaIIMHOMUCHOTO TEKCTA Ha
nucyeit Oymare ¢popmara A4 (210x297 mm).

I'paduueckas yacTh mpoekTa BKIIOUaeT 2-3 JucCTa cTaHaapTHoro Gopmara
(B COOTBETCTBHH C 3a/IAaHUEM )

5.COAEPKAHUE KYPCOBOI'O IIPOEKTA

B HacrosiiieM nocobum paccMaTpUBAIOTCS OCHOBHBIE pa3lelibl THIIOBOTO
KypCOBOT'O MPOEKTa, MOCBALIEHHOT0 pa3zpadoTke ACYTIL.
TexcToBass 4acTb THUIIOBOIO KypCOBOIO IIPOEKTa HMMEET CIEAYIOIIYIO

CTPYKTYpPY:

1. Turynsnsiii nuct (Ilpunoxenue 2).
2. 3amanue Ha KypcoBoi npoekT ([Ipunoxenue 3).
3. Benomocts npoekTta (I[Ipunoxenue 4).
4. Pedepar (IIpunoxenue 5).
5. IloscHuTeNbHAS 3aIIMCKa, B COCTABE:

5.1. Conepxanue.

5.2. Beenenue.

5.3. OcHOBHas 4acTh (B TEKCTE HE BBIJICISACTCS, COJICPIKAHUE CM. HIDKE).

5.4. 3akiodeHue.

5.5. [lepedenp cokpaieHuid, YCIOBHBIX O0O3HAYECHHI, CHUMBOJIOB,

€JIMHUI] U TEPMUHOB.
5.6. Ciucok MCIO0JIb30BaHHBIX HCTOYHUKOB.
5.7. ITpunoxxeHus.

Beedenue NOMKHO cOAepKaTh OIIEHKY COBPEMEHHOI'O COCTOSIHUSI YPOBHS
aBTOMAaTHU3allMU paccMaTpUBAEMOro 00bEeKTa, 0OOCHOBAHUS U HUCXOJHbIE JIaHHbIE
JUTSL pa3pabOTKU TEMBI.

Bo BBegeHuu NOJIKHBI ObITH MOKAa3aHbl aKTyaJIbHOCTh M HOBU3HA TEMBI.
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Ocnoenas uacmo A0JDKHA COACPIKATh JJAaHHBIC, OTPAKAIOIINUC CYIIICCTBO U
OCHOBHBIC PC3YyJIbTATbI KYPCOBOI'O IIPOCKTA, IICPCUHHUCIICHHLIC HaJICC B OJTOM
pa3aciic.

COI[Cp}KaHI/Ie OCHOBHOM 4acTH KYpCOBOI'0O IIPOCKTAa OIPpCACIIACTCA
PYKOBOOUTCIICM IIPOCKTA U YKA3BIBACTCA B 3a1aHUU.

OcHOBHasT YacTh IIOSICHUTECIBLHOM 3aludCKH COCTOUT U3 CICAyronux
Pa3aciIoB:

Hasnauenue u nenu co3nanus ACYTIL

AHaJIN3 CyIIECTBYIOIIECH CUCTEMbI aBTOMATHU3aIIUH.

TpeboBanus k ACYTIL

TO0 co3pannsa ACYTIIL.

Pa3pabotka ¢pyHkuronansHoit ctpykrypsl ACYTIIL.

Pa3pabotka nundopmarmonnoro oodecneuenuss ACYTIL.

Br16op u o6ocHoBanue KTC.

Pa3zpabotka Texauueckoit ctpyktypbl ACYTII.

CocraB mporpammHo-anroputMuyeckoro odecneuenus ACYTII.

CoNoRWNE

TpeboBaHusl K COJEP)KAHUIO Pa3/ieJIOB OCHOBHOM YacTW MOSCHUTENbHON

3aIMCKHU IIPEJICTABIICHBI B pa3aene 6.

3axnoyenue JOMKHO COAEpPX aTh KpPAaTKUE BBIBOABI 10 PE3yJbTaTam
BBINIOJIHEHHOM  palOThl, OLIEHKY TEXHUKO-dPKOHOMHYECKON 3A(]PeKkTuBHOCTH
BHEJIPEHUS, OLIEHKY TEXHUYECKOTO ypoBHs pa3zpadoranHoil ACYTIL

Cnucok ucnonb308aHHbIX UCMOYHUKOS TIPUBOJUTCS COIIACHO

I'OCT 7.1-2003 "bubGmuorpaduueckass 3amuch. bubnuorpaduueckoe
onucaHue" B CICAYIOIIEM MOPSIKE:

1) Astop (¢.n.0.).

2) Ha3Banwue (3ariaBue).
3) Mecto u3gaHusl.

4) WM3naTenbeTBo.

5) Tox uzmanus.

6) KommuecTBo cTpaHuil.

I'paghuueckas wacmo npoexma NOIAKHA COAEPKATH CIEAYIOLINE CXEMBI:
1. ®ynkuunonaneHas crpykrypa ACYTIL.
2. Texumueckas ctpykrypa ACYTIL
3. Cxembl, oopMIICHHBIE B BHJIE PUCYHKOB B TMOSICHUTEIHHOM 3aIMCKe,
JOJHKHBI IMETh OTICAHHE.



6.COJJEP’KAHUE OCHOBHOM YACTHU NOACHUTEJILHOM
SAIIMCKHA

6.1. Haznauyenue u ueau codganug ACYTII

ABTOMAaTHU3UPOBAHHAS CHCTEMA YNPABICHUS TEXHOJOTHMYECKHM IPOLIECCOM
— 9TO  YeJIOBEKO-MAalllMHHAsg  CHUCTeMa  yIOpaBleHHs,  OOecleyuBaroas
aBTOMATH3UPOBAaHHBIM cOOp M 00pabOTKy HWHQpOpMaIUK, HEOOXOIUMOM s
ONTUMM3ALMN YIPABICHUS TEXHOJOTUYECKUM OOBEKTOM B COOTBETCTBHM C
MIPUHATBHIM KPUTEPHUEM.

Texnonornyeckuii 00bekT ympaiaeHuss (TOY) — 53To COBOKYMHOCTH
TEXHOJIOTMYECKOro  O0OpYyJOBaHMs W pEaJIM30BaHHOIO B HEM IO
COOTBETCTBYIOIIUM MHCTPYKIUSM WM PErJIAMEHTaM TEXHOJOTHYECKOTO Mpolecca
IIPOU3BOJICTBA.

Takoe omnpenenmenne ACYTII nomuepkuBaer Hamuuue B €€ COCTaBe
COBPEMEHHBIX AaBTOMATHYECKUX CPEICTB cOopa M 00paboTku uHpOpMaluu, B
NEPBYI0 OYEpeAb BBIYMCIUTEIBHON TEXHUKH ; POJb 4YEJIOBEKA, B CHUCTEME Kak
cyOBeKTa Tpyla, MNPUHUMAIOLIETO COJEPKATEIbHOE Y4YacTUE B BBIPAOOTKE
pelieHnid 1O YNPaBICHUIO, pealu3alyio B CHUCTEMEe Iporecca 00pabOTKU
TEXHOJIOTHYECKOU 17§ TEXHUKO-DKOHOMHYECKOU uHpopMaIuy; 1enb
dbynkuuonupoanuss ACVYTII, 3akmtoyaromascs B ONTUMH3AIUU  PaOOTHI
TE€XHOJIOTMYECKOr0 O0bEKTa YIPaBJIEHUS IO MPUHATOMY KPUTEPHUIO (KPUTEPUM)
yIpaBJICHUS IIyTEM COOTBETCTBYIOILIETO BEIOOpa yIPABISIOUINX BO3AEHCTBHIA.

Kputepnit ynpasnennss ACYTII — 3TO COOTHOILIIEHHE, XapaKTepHU3YIOIlee
KayecTBO (DYHKIIMOHUPOBAHUS TEXHOJIOTMUECKOT0 00BEKTa yIpaBICHUs B LIEJIOM U
IPUHUMAIOIEE KOHKPETHBbIE YHUCJIOBbIE 3HAYEHUS B  3aBHCHUMOCTH  OT
UCIIOJIb3YEMBIX YIPABJISIOMIMX Bo3AeicTBUM. Kputepuem ymnpaBieHHs OOBIYHO
ABJIIETCSI TEXHUKO-d)KOHOMUYECKHMU TOKa3zarelb (Hampumep, ce0eCTOMMOCTh
BBIXOJIHOTO MPOAYKTA MPH 33aJaHHOM €ro KadyecTBe, MPOU3BOAUTEIBHOCTh TOY
Opy 3aJaHHOM KAayeCTBE BBIXOJHOTO NPOAYKTA W T.I.) WM TEXHUYECKUU
nokasarelib (HampuMmep, MapaMmeTpbl Npolecca, XapaKTEPUCTHKU BBIXOJHOTO
MPOIYKTa).

ACVYTII ocymecTBiaseT ynpaBl€HHE B LEJIOM B MOMEHT NIPOTEKaHUS
TEXHOJOTMYECKOro Tpollecca M B BBIPAOOTKE U peaju3alud peHIeHuid 1o
VIOPABJICHUID C YYAaCTHEM CPEACTB BBIUHUCIUTEIBHOW TEXHUKH M YEJIOBEKa-
oreparopa.

Tax, Hanpumep, ACY mapoBbIM KOTJIOM JOJKHA 00ecTieyuBaTh KOHTPOJIb 3a
COCTOSIHEM SHEPreTH4YeCKOro oO0OpYIOBaHMs, aBTOMAaTHUYECKOE PETyIMpPOBaHUE
TEXHOJIOTUYECKHX IMapaMeTpOB, aBTOMATHYECKYIO 3aIUTy TEXHOJOTHYECKOIO
0o0OpyZOBaHUsl, ABTOMATUYECKOE YIpPaBIEHUS OOOPYAOBaHUEM M0 3aJaHHBIM
aNrOpuTMaM, TEXHOJOTMYECKYI0 W aBapUMHYK CHUTHAIM3ALUI0, JTHCTAHIUOHHOE
yIpaBJICHUE PETYIUPYIONIEH U 3aI0pHON apMaTypol, 0TOOpakeHUe, PErUCTPaAIUIO
U apxuBUpoBaHue uHGopmarmu [3, 4].



6.2. AHaIu3 cylmecTBYIOLIEH CHCTeMbI ABTOMATH3ANH

B cnyudae peanuzanuu CymecTBYIONIEH Ha MPOU3BOJACTBE CHCTEMbI
yrpaBiieHHs Ha 06a3e JTOKaJbHBIX CPEJICTB aBTOMATUKU CIIEIyeT paccMaTpUBaTh
W aHaIu3MpOBaTh  CHUCTeMbl  aBToMaruueckoro  ympanieHus (CAY)
TEXHOJIOTUYECKUM TMporieccoM. Ecnm cylecTByromas cucTeMa yrpaBlIeHUS
peanu3oBaHa Ha 0a3e CpPEACTB YIPABISIOMICH BBIYMCIUTEILHON TEXHUKHU
(KOHTpOJIEpBI, ONEPATOPCKUE U HWHKEHEPHBbIE CTAaHLHH), TO CIEAYEeT
paccmatpuBaTh U aHanuzupoBatb ACYTII.

B aTom pazaene HeoOXoaumo:

- JaTh oOIee ONMUCaHUE CYIIECTBYIOMIEH CHUCTEMBl YIPaBICHUS U
yKa3aTh €€ MPEeUMYIIECTBA U HEAOCTATKH;

- TEepeuMCcIuTh cymecTByromme KOHTypbl CAY, mnpeacraButb uxX
(GyHKIMOHATIBHBIE CXEMBI M OMTUCATh TPUHITUI ICHCTBUS;

- OoxapakTepu3oBaTh CTpyKTypy Kaxaohn CAY (0IHOKOHTypHas,
KacKajHasi, B3aMMOCBS3aHHAs WJIM Jpyras) W yKa3aTh HMX IMPEUMYIIECTBA U
HEJIOCTATKU B 00eCleYeHUU TPeOOBaHUN TEXHOJIOTUYECKOTO PETJIAMEHTA;

- TPOAHAIM3UPOBATH KAYECTBO ymHpaBieHUs OCHOBHBIX CAY c ydetom
TpeOOBaHMM, MPEIBABIIEMbIX CEPTUPUKATOM MPOAYKIIMH, TEXHOJIOTUYECKUM
periaMeHToOM, PEXUMHOM KapTou wimn TY.

Tak, Hanpumep, IPU OMUCAHUU CUCTEMBI YIIPABIICHHS MAPOBBIM KOTJIOM
HEOOXOIMMO HMETh B Buay clenaytomee. OCHOBHBIMU PETYJIHPYEMbIMU
napamMeTpaMM SIBJISIIOTCA: JABJIEHUWE Napa Ha BBIXOJIE U3 KOTia (peryaumpyercs
U3MEHEHUEM pacxoja TOIUIMBA B TOIKY KOTJA), COOTHOUIEHHE pPacxoioB
TOIJIMBA U BO3AyXa C KOpPPEKIMEH MO KOHUEHTPAIMU KHUCIOPOJa B JIBIMOBBIX
razax (peryimpyercs W3MEHEHHEM pacxojla BO3AyXa B TOINKY KOTJa),
TEeMIlepaTypa TMEperpeToro rMmapa 3a maporeperpeBaTesieM( peryaupyercs
U3MEHEHHEM pacxojia OXJIaKJarolend BoAbl (KOHJIEHCATa) B MapOOXJIaIuTENh),
pa3peKeHHEe B TONKE KOTIa ( peryjaupyercsi U3MEHEHHEM pacxoda IbIMOBBIX
ra3oB), ypoBeHb BOJIbI B OapabaHe KoOTia (pEeryJupyercsl Mo TPEeXKacKaHOM
cXeMe M3MEHEHUEM pacxo/ia MUTaTeIbHOU Bobl). [ 8 .

B cmydae paccmotpennss ACYTII nonomHUTEIbHO HEOOXOAMMO OMUCATH
U TIPOAHAIM3UPOBATH €€ TEXHUUYECKOe, MH(POPMAIMOHHOE, MAaTEeMAaTHUYECKOE H
pOrpaMMHOE 0OEeCTIeUeHHE.

6.3. TpeooBanust k ACYTII

O6mue tpedboBanus k ACY onpenenensl ['OCT 24.104-85 u BKiIIOYalOT B
ce0s1 cheayronue pasiesbl:

Tpe6oBanus k ACY B enom.

TpeboBanus k pyukiusm ACY.

TpeboBanus k nepconary ACY.

TpeboBanus k Bunam obecrieuenust ACY.

TpeboBanus K 3KcITyaTallnOHHON AoKyMeHTaruu ACY.

OO E
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6. TpebGoBanust 6€30MaCHOCTH.

7. Bwuapl 1 mopsIoK MpoBeacHMS HcnbiTaHui pu BBoae ACY B
JIEHICTBHE.

8. KommiuektHocts ACY.

9. TapanTum.

OcHoBuble TpeOboBaHust ACY NpuBOAATCS B TEXHUYECKOM 3aJaHUU Ha
pa3pabotky ACY B cootBerctBHE ¢ ['OCT 34.602-89.

B atom pasmene HeoOxomumo — chopMymHpoBaTh  CIAEAYIONINC
tpeboBanmst k ACVYTIL: TpebGoBaHus K cucTeMe B II€JIOM, TPEOOBaHHS K
(GYHKIUSAM cHCTeMBbI, TpeOOBaHUS K BUIaM 00eCTIeueHUsI.

B TpeboBanmsix K cucreMe B IEJIOM YKa3bIBalOTCS TpeOOBaHUS K
CTPYKTYype (YHKIIMOHUPOBAHUIO CHUCTEMBI (TpeOOBaHUS K YHUCIY YPOBHEU
YIOPaBICHUS U CTENEHU LEHTPATU3aLUU CUCTEMBbI, TPEOOBAaHUS K HAJIEKHOCTU
CUCTEMbl U JApPYTue€ JONOJHUTENbHBIE TPEOOBaHUS C YYETOM OCOOEHHOCTEM
TEXHOJIOIMUYECKOI0 IpoIecca).

B TpeGoBaHusX K (PYHKIIUSIM CHUCTEMBI MPUBOIAT MepeueHb (YHKIIHM,
MOJJIeKAIINX aBTOMAaTU3allMi, W TpeOOBaHUS IO KayeCTBY peau3aliu
GyHKIHA.

[Ipu pa3paboTke TpeOOBaHUMN K BUAAM OOECIEUEHMs] MPHUBOIATCS
TpeOOBaHUS K TEXHHUYECKOMY, MaTeMaTHYeCKOMY, HH(POPMAIIOHHOMY,
OpPraHMU3aIlMOHHOMY, MPOTPaMMHOMY, METPOJOTHYECKOMY W IPYT'MM BHUAAM
obecnieuenuss ACYTIIL.

OO0s3aTenbHBIM MPUIIOKEHUEM K TexHuyeckuMm TpeOoBanusim ACYTII
SIBIISIFOTCS:

" [epedyeHb TEXHOJOTHUYECKUX N3MEPEHHI, KOHTYPOB PETYIHPOBaHUS,

CUTHAJIM3AIUH U 3aITUTHI;

"  QITOPUTMBI YIIPABICHUS TEXHOJIOTMUECKUM MIPOLIECCOM U
000pyTI0BaHUEM.

6.4. Texuuko-yxoHoMmuueckoe ooocuosanue cosganusa ACYTII

B oatom pasmene HeoOxomumo chopmynupoBaTh W 000CHOBaTh
NPUHIATMATBHBIC PEIICHUS 10 MOJCPHHU3AIUH CYIIICCTBYIONIEH MM CO3aHUIO
HoBoit ACYTIL

OCHOBHBIMH HaNPABJICHUSMH COBEPIICHCTBOBAHUS CYIICCTBYIOIICH
ACYTII sBasitoTCS CAeAyIONIHUE:

1) 3amMeHa cTapbIX IPUOOPOB U CPEICTB ABTOMATH3AIINH;

2) yCTaHOBKA JIOMOJHHUTEIBHBIX HOBBIX HPHOOPOB M  CPEICTB
aBTOMATH3AIINN;

3) mpUMEHEHHUE HOBBIX CIIOCOOOB YIIPABIICHUS;

4) NMPUMEHEHUE COBPEMEHHBIX MPOTPAMMHO-TEXHHYECKUX KOMILJICKCOB
(IITK);

5) mepexoj Ha HOBBIH 0oJiee BRICOKHI YPOBEHb aBTOMATH3AIHH;

6) coBepieHCTBOBaHHE HH(DOPMAIIMOHHOTO 00ECIICUCHYS;
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7) COBepIIIEHCTBOBAHHUE MPOTPAMMHOI0 00SCIICUCHHSI.

JInd >KOHOMHMYECKOW OIeHKH TmpemiaraeMbix BapuaHToB ACYTII
HE0OXO0AMMO pa3paboTaTh TAaOMUIBI BXOJHBIX W BBIXOJHBIX CHUTHAJIOB,
ucnons3yembix B ACYTIL.

Wcnonb3yst 3T Tabauipl, TpeOyeTcs Jajiee OLIEHUTh CTOMMOCTD
BapuanToB ACYTII Ha ocHoBe uHbopMammu O (QYHKIUSAX U KOJIMYECTBE
curHainoB ACYTIL

[Ipu pacuere 3arpaT Ha MPOCKTHUPOBAHUE CIIEAYET HCIOIb30BATh
METOJIUKY, H3JIOKCHHYIO B paboTe [ 9 ].

[IpennoxeHHble BapuaHThl MOTYT OTJIMYAThCS, Harpumep, tTurnamu [1TK.
Jlmst  Kaxmoro W3 BapMaHTOB  HEOOXOAMMO  JIaTh  HMCUYEPIBIBAIOIIYIO
XapaKkTepUCTUKY, BKJIIOYAIONIYI0  TaKue  [OKa3aTeld, KaK  HOBH3HA,
(GyHKIIMOHATBHBIE BO3MOXKHOCTH, MOAYJIBHOCTh, BO3MOXXHOCTh CO3/aBaTh
pacrpeieIEHHbIE CUCTEMBI YIPABICHUS, MPAKTUKA MPUMEHEHUS IS JTaHHBIX
00BEKTOB, HA/IE)KHOCTh U T.J. [10 BO3MOXKHOCTH HEOOXOIUMO OILEHUTDH 3aTPaThl
Y TEXHUKO-3KOHOMHUYECKHE MOKA3aTENH MPEITIOKEHHBIX BAPUAHTOB.

[Ipu omenke ymepdba OT 3arpsi3HEHUS OKPYXAloled Cpeibl CleyeT
UCIIOJIb30BaTh METOIUKY, U3JI0’KeHHYI0 B padore [ 10 ].

Jlanee B 3TOM pazziefie Ha OCHOBE MPOBEAEHHOTO MPEABAPUTEIBLHOIO
aHanusa BO3MOXHBIX BAapUAHTOB BBIOMpPAETCS BapHaHT HOBOW WIIU
MoaepansupoBannon ACYTIL

6.5. Pazpadorka pynkumonaabHou crpykrypst ACYTII

B ympaBneHWH TEXHOJIOTHYECKHM IPOIIECCOM MOXKHO BBIICTUTh TPHU
dazbr:

® TOJIyYCHHE U MepBUYHAS 00paboTKa HHMOpMAITUH;
® aHaJM3 MOJYYCeHHOU UH(POPMAIIUU U IPUHATUE PEIICHUN;
e pealn3alus yIpaBIsSONIMX BO3ACHCTBUN.

s coBpemennbix ACYTII xapakTepHO CTpemMiIeHME aBTOMaTU3HPOBATH
Bce Tpu (as3bl YNpaBleHUWS W CBECTH K MHHHUMYMY Yy4YacTHE oOTleparopa-
TEXHOJIOTa B YIIPABJIECHUH ITPOLECCOM, BO3JI0KMB Ha HEro 3a7ady KOHTPOJIS 3a
mpoiieccoM u paboToi aBTOMATU3UPOBAHHOM CUCTEMBI B citydae e€ oTkasza. [
YCHENIHOTO KOHTPOJIA 3a XOJIOM Tmporecca M 3(PPEKTUBHOTO BBHITOTHEHUS
GyHKIMIA ~ pe3epBUPOBAHUS  ONEPATHBHOMY  IEPCOHAy  HEOoOXoauMa
pa3zHooOpasHast ”HpOpMaIus.
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Oynkunn  ACYTII  nmogpasnmensitorcss  Ha  MHGOPMAIMOHHEIE,
YIPaBJISIONINE U BCIIOMOTaTEIbHBIE.

Ungopmayuonnasa ¢bynxkuuss ACYTII — 510 (yHKIUS cHUCTEMBI,
collepKaHUEM  KOTOpOMl  siBisieTcsi cOop, o00paboTka W  IpelcTaBliCeHUE
uHQOpPMAIUM O COCTOSIHUM TEXHOJOTUYECKOro Mpolecca ONepaTUBHOMY
NepPCOHATy WM Tiepeiaya 3Toi nH(popMaluu A1 nocieayroiein 00padoTku.

Vnpasnarowas dynaxkuus ACYTII — »10 (QyHKIMSA, pe3yiabTaToM
KOTOPOU_SIBJISIETCSl BBIPA0OTKA M peaiu3alusl yHpaBisSIOMINX BO3JICHCTBUN Ha
TexHonoruueckuii mpouecc. K ynpasmsromum ¢pynakiusm ACYTII otHocsTCS:

e (opMupoBaHWE | Tiepenada Ha HCIOJHUTEIBHBIC YCTPOWCTBA
YIIPABJISFOIIUX CUTHAJIOB;

® OIIpEICIICHUE PALIMOHAIBHOIO PEXKMUMA TEXHOJIOTMUECKOTr0 IIPOLIECCa;

e BbIJaya omneparopy pPEKOMEH 1A o YIIPABIICHUIO
TEXHOJIOTUYECKUM IPOLIECCOM.

Bcnomocamenvnvie  pynkmmuu ACYTII — 310  PyHKIUW,
oOecIieunBaoIIMe_pelIeHe BHYTPEeHHUX 3ajad. BcmomoratenbHble (yHKIUA
CUCTEMBI TpE/IHA3HAUYCHBbI, MPEXJEe BCEro, sl obecrneueHus COOCTBEHHOIO
dbynkuuonupoBanuss  ACYTII  (obecnedyeHue  3aJaHHOrO  alrOpUTMa
(GYHKIMOHUPOBAHUS TEXHUYECKUX CPEJICTB CUCTEMbI, KOHTPOJIb UX COCTOSHUSA,
XpaHeHre UHPOpMaIHU U T.11.).

OcHoBHble (ynkuu, peanuszyembie B ACYTII mapoBoro kotna,
ClIeIyIoLIue:

e KOHTpOJIP TEXHOJOTMYECKUX IapaMETPOB, a TAKXKE COCTOSHUU
BCIIOMOTaTEIILHOTO o0opynoBaHus (MexaHu3zMoM u MIPUBOIHBIX
AJIEKTPOJIBUTATENIEH, PEKUMOB pPabOThl PETYIATOPOB, MOJOKEHUE 3aMOPHOM
apMaTypbl, MPOLIEHT OTKPBITUS PETYIHUPYIOIIUX OPraHOB U T.I1.) U OTOOpakeHHe
orepaTopy B BHUJE TEKYIIMX LU(PPOBbIX 3HAUECHUHN B €AMHUIIAX MapaMeTpa WU
TpeHA0B(rpapuKOB).

e Peructpanuss napaMeTpoB Ha pabO4YMX CTaHIUSAX oleparopa H
nocJyeayronas nepeaaya ux Ha cepBep C 3aJaHHOM TUCKPETHOCTBIO.

e BusyanbHas cUTHanu3alysi U TEKCTOBOE COOOIIEHHE OIeparopy, a
TAaK)K€ MUTaronias CBETOBas CUTHAIM3AIUS C OJHOBPEMEHHOM mojayeit
3BYKOBOT'O CHTHaJ]a 00 OTKJIOHEHHMSX OIEpPaTUBHBIX TEXHOJIOTMUYECKUX
apamMeTpoOB KOTJIA OT UX HOPMAJbHBIX 3HAYEHUH, & TAKKE HEHUCIIPABHOCTAX B
CUCTEME YIIPABIICHUS.

KoHTposiep ocyimecTBiseT NEHTPaTU30BaHHBIA COOp W TMEPBUYHYIO
00paboTKy MHpOpMAIIUKA, HEOOXOAUMOW MJIs peamu3allid BCEX BO3JIOKEHHBIX
Ha Hero ¢yHKuuid. Ha 3Tol cTaiuu oCylecTBISIOTCS HIUKIMYECKUI OMpOC BCeX
BXOJIHBIX KaHAJIOB HMH(pOpMallUM, MpeoOpa3oBaHHWE aHAJOTOBBIX CUTHAJIOB B
1M(ppoBOM TBOMYHBIA KOJI U 3alKCh 3THX K0J0B B MaccuB O3V, oOmuid s
Bcex (Gyukmui. Jns nudpoBoro koHTpossi 1o BbBoBy u3  SCADA
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OCYILECTBIISIETCS TPeoOpa3oBaHre U MacIITabUpPOBaHUE BXOAHBIX CHUTHaiI0B. Ha
ATOM K€ CTAJMM BBIMOJIHIETCS allapaTHbIi KOHTPOJIb MUCIPAaBHOCTU BXOIHBIX
LETIEN CUCTEMBI YIIPABJICHUS.

QOyHKIMS PETUCTPALMU ABAPUMHBIX CUTyalUld MpeIHA3HAYAETCS IJIs
MPEIOCTaBIICHUS IEPCOHATY JIAaHHBIX O MPelaBapuiHOM pekUMe paboThl KOTIa,
O MPUYMHAX BO3HUKHOBEHHUS U XOJI€ Pa3BUTHUS aBapUU, O ACHUCTBUIX MEpPCOHAA
Y aBTOMAaTUYECKHUX YCTPOMCTB B ABAPUMHOW CUTyaluH. /{11 3TOM LEI pEXUM
¢dukcupyercsi MOCTOSHHO B XOJI¢ HOpPMaJbHOW 3KciuTyartauuu Onoka. Coop u
OOHOBJICHHE HAKOTJIEHHBIX TaHHBIX OCYIIECTBIISIETCS Ha cepBepe. Tam XpaHHUTCS
uHbOpMaIUs 0 COOBITHIX U 3HAYCHHSIX apaMeTpoB 3a 10-ceKyHIHbIA HHTEpBal
BPEMEHH, MPEIIECTBYIOINI MOMEHTY mocieaHero 3ampoca. [lpm kaxaom
OUYEpPEHOM 3alpOCe MPOU3BOIATCS CTHUPAHHUE YCTAPEBIIEH M 3alUCh HOBOMU
uH(popManuu. [Ipu TOM UCIIOJIb3YIOTCS aIrOPUTMBI CoKaTHs,
MUHUMM3UpYIOIIME 00beM  HakaruBaemo — uHpopmarnuu.  Duxcanus
aBapUUHOTO PEXUMa HAYMHAETCS Cpa3y MOCI€ BO3HHUKHOBEHUS CHTHAJIA,
KJIACCU(DUIIMPYEMOTO CUCTEMOM YMIpPABJICHUS KakK IMpU3HAK aBapuu. DyHKIUS
perucrpauuu aBapUHBIX CUTyauuun obecrnieunBaer ¢bukcanuto
IIOCJICIOBATEIbHOCTH M BPEMEHHM CpadaThIBaHUSl TEXHOJIOTMUECKHUX 3alluT,
MOJIOKEHHUI BAKHEUIINX PETYIUPYIOIMINX OPTraHOB, 3HAYEHU TEXHOJIOTMYECKHUX
[1apaMEeTPOB, MOJIOKEHUM U MOMEHTOB IEPEKIIOYEHUI BCEX KOHTPOIUPYEMBIX
JIBYXTIO3UIIMOHHBIX OopraHoB. O0paboTka u mepegadya uHGOpPMAILUU HA CEpPBEP
OCYUIECTBJISIETCS TTOC/IE OKOHYAHUS (PUKCALIMK aBAPUIMHOTO PEXUMA.

OyHKIMS aHAIW3a JEWCTBUM 3alAT pPACCUMTAHA HA ONEPATUBHBIN
NIEPCOHAJ U MPU3BaHa OOJIETYUTH 3TOMY MEPCOHATY OPUEHTALMIO B AaBAPUMHBIX
cutyanusx. OHa 3akiatoyaeTcss B OpMUPOBAHUM U aBTOMATHYECKOM BBIBOJIE Ha
9KpaH aucries uHbopMmaluu O MepBod cpaboTaBuiell 3ammre U 000 Bcex
OTKJIOHEHHAX OT 3aJJaHHOI0 AJITOPUTMA BBIIIOJIHEHUS ONEPALMI IO OCTAHOBY
WIH pPa3rpy3Ke KOTJa, KOTOpble MPOU3BOAATCA Ha OOOPYAOBAHHUU TIOCHE
cpabaThIBaHUS 3aIUTHI.

@yHKIMSA  aBTOMAaTHYECKOIO0  pacyeTa  TEXHHKO-3KOHOMHYECKHX
nokazareneid (TOIl) mnpeaHa3HadueHa M1 TMPEIOCTABICHUS  MEPCOHATY
AJIEKTPOCTAHIIMKA TEKyIIe ©  OT4YETHOM WHPOpPMAIMM O  COCTOSHUU
00Opy/IOBaHUS W KayecTBE €ro OJKCIUIyaTallid Ha OTIENbHBIX YyYacTKax
TEXHOJIOTHYECKOTO Tpoliecca. B coctaB BeruncisieMbix TOII BXOaAT mokazarenu
y4acTKOB KoTiioarperata. Kpome BbIUMCIEHUH, cUCTeMa YIPABICHUS MOBOAUT
aHaIM3 TOIUIMBOMCIONB30BaHMS, @ TaKXKe aHajJu3 COCTOSHUSA DJIEMEHTOB
OocHOBHOro obopynoBanusi. Bece pacuerst TOII mpoBonaTcs 0IHOBPEMEHHO C
XOJIOM TEXHOJOTHYECKOTO Tpollecca Ha OCHOBE JIaHHBIX, MOJy4YaeMbIX 32
pa3iMyHble WHTEPBaJbl BPEMEHM HEMOCPEACTBEHHO OT OOBEKTa WIH
pe3ynbTaToB 00pabOTKM WHGOpPMAIMKM, HaKarumBaeMoll Ha cepsepe. [l
HEIOCPEICTBEHHOI0 ucnoyib3oBanuss TOIl B Xxoxe ympaBieHHs] MPOLIECCOM
IpPEeIyCMaTpUBaeTCAd CHEUUAJIbHbII MHUHHMAQJIBHO BO3MOXXHBIA ~ MHTEpBAI
pacuera nokazareneit (omepatuBHbie TOII). [lns ananu3a kadecTBa pabOThI
OMEPATUBHOIO TE€pCOHaNa MPEAyCMOTPEH CMEHHBIN (8-4acoBoil) HHTEpBa
pacuera TOII, a nns dukcanum kadecTBa pabOTHI BCErO KOTJIA W COCTABIICHUS
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MECAYHOI0 TEXHHYECKOT0 OTYETa- MECSIYHBIN MHTEPBAJL.

OnTumusanmss  mpouecca TOpeHHs B TONKE — KoTjloarperara
OCYLIECTBJISIETC  JUI1  NOAJEPKAHUSA  MakCUMallbHOro  3HaueHus  KIIJ]
[aporeHeparopa B Pa3iUYHBIX PEXUMaX HOPMAJIBHOM OSKCIUIyaTallMH IIyTEM
BO3/JCICTBUS Ha pPacxoJ BO3/1yXa, IOJABAEMOIO B TONKY. OTa (QyHKUIHS
BBIIIOJIHAETCS. PEryJsATOPAMM  TOILIMBA, IUTATEIBHOW BOJbI, COOTHOILUEHUS
«TOIUIMBO-BO3AYX» C KOPPEKIMEN II0 KHUCIOPOAY WM 3KCTPEMaJIbHBIM
PEryISTOPOM, PEATM30BAHHBIM B MPOrPaMMHO-TEXHUYECKOM KoMmiuiekce. [Ipu
DKCTPEMAIIBHOM PETYIMPOBAHUM Hcnosb3yeTcs 3HadeHne KIIJ[ xkotnoarperara,
onpenensiemoe pynkiuei pacuera TOII.

[IpenycMarpuBaerca, 4YTO  HNPOrPAMMHO-TEXHHYECKHH  KOMILIEKC
IPOrPaMMHBIMH  PETYJISITOPAMHU, CHCTEMaMH 3allUT W OJOKUPOBOK MOXKET
OCYULIECTBJISITh TaKK€ aBTOMATHU3UPOBAHHBIA IMYCK-OCTAHOB KOTJIA, BBIIOJHSAA
(GYHKIIMM aBTOMATUYECKOTO PETYJIUPOBAaHUS, JIOTUYECKOI'O YIPABICHUS U
KOHTpoJisl. @DyHKIMS aBTOMATHYECKOIO pEryJUPOBaHUS pEAINU3yeTcs C
IIOMOIIBIO  IIPOTPAMMHBIX  PEryJsiTOPOB M IIYTEM  HEIOCPEICTBEHHOIO
muGpoBOro ympaBieHUsT M O0ECHeurMBaeT aBTOMAaTHYECKOE HN3MEHEHUE
OCHOBHBIX MapaMeTpoB NpH Iycke. I[IporpaMMHO-TEXHUYECKUH KOMILIEKC
BbIpa0aThIBAET  PETYJIUPYIOLINE BO3JICHCTBUS UL KOHTYpOB C
HENOCPE/ACTBEHHBIM  LU(POBBIM  YOPaBIEHUEM, HU3MEHSAET  IapaMeTphl
JTUHAMUYECKON HACTPOMKH JIFOOBIX KOHTYPOB PETYJIUPOBAHUS B COOTBETCTBUU C
3aJlaHHBIM ~ aITOPUTMOM. OCHOBHBIE (DYHKIIMM JIOTUYECKOIO YIPaBIEHUS
peanu3yroTCsl TAK)Ke B KOHTPOJLJIEPE.

OOmen nanubiMu ¢ BbiecTosmed ACY ocyiecTBisercs Uil Iepeiadu
uH(popmanuu, HeoOXxoaumon mpu pacyere W aHanuze TOIl snexTpocTaHumu B
L[€JIOM, COCTABJICHHUS OTYETHOM NOKYMEHTAIMH, a TAKXKE ISl MPEJOCTABICHUS
nepcoHany o0OOOIIeHHOW HMH(POpPMAllUd O COCTOSHUM OOOpYIOBaHUS U XOJIe
TEXHOJIOTHYECKHUX ITPOLIECCOB.

[TpuBoautcs npumep dyHkuuoHaabHOU cTpykTypsl ACY TII mapoBoro
kotia TT'M-84b, npencrasnennoii B [Ipunoxxenun 7.

B coorBerctBun c BbimonHAeMbIMH (QyHKIMsiMu B ACY TII moxHO
BBIICTTUTH UH(POPMALIMOHHYIO U YIPABIISIONIYIO OJCUCTEMBI.

NudopmarmonHas nojcucTeMa peiiaeT cleayomue 3a1aqu:

- cObop wuHbOpMAMK C JATYUKOB TEXHOJOTHMUYECKUX MMapaMeTpPOB U
COCTOSIHUSI 000PY/IOBaHMS;

- mepBuYHas 00paboTka coOpanHOW mH(MOpMaluu (MacmTabupoBaHUE,
bunbTpaIys, KOHTPOJIb TOCTOBEPHOCTH MAPaMETPOB);

- KOHTPOJIb MapaMeTpPoOB TEXIpollecca W pacdyeT KOCBEHHBIX
MoKa3aTeJiei;
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- apxXuBalys JaHHBIX TEXHOJIOTUYECKOTO pekuMa U (popMHUpOBaHUE
OTYETOB.

Ynpapisionas IoACUCTEMAa PEIIAET CIETYIOIINE 3a/1a4H:
- perynmpoBaHHE pa3peKCHHUS B TOIMKE M MEPEKOCa TEMIIEPATYP;
- peryaupoBaHUE OOIIErO BO3AYXa;
- perynmpoBaHHE TEIJIOBOW HArpy3KH;
- peryIdpoBaHHUE TEMIIEPaTyphl IEPErPETOTo Mapa;
- peryivdpoBaHUE MUTaHUS U HEMPEPHIBHOM MPOTYBKU;
- IPOrpaMMHO-JIOTHYECKOE YIpaBiieHne 000pyJ0BaHUEM KOTJIA.

B nannom pazzene HeoOxoauMo npuBecT GyHKIMOHATBHBIE cXxeMbl ACP,
MIPE/ICTABICHHBIX Ha (DYHKIIMOHAIBHOUM CTPYKTYpe, padpadarsiBaemoit ACY TII,
a TaKXe OMHUCAHHUE UX PAOOTHI.

B namuBnnyansHoM 3aganuu Ha KII MokeT BXOAUTH ONMMCAaHHE OCHOBHBIX
3a/1a4 MPOTrPaMMHO-JIOTHYECKOT0 000pYI0BAHUEM KOTJIA.

6.6. Pazpadorka undpopmauuonnoro odecnedenuss ACYTII

st pa3paboTku MHGOPMAIIMOHHON MOJIET HEOO0XOIUMO PacCUUTATh
KOJIMYECTBO M BUJbI BXOJHBIX U BBIXOJHBIX CUTHAJNOB. B kKadecTBe mpumepa B
tabn. 6.1 mpuBeneH nepeuensb curHanos 1yt ACYTII mapoBoro koTia.
B cocraB undopmanmonnoro odecrieuennss ACY TII Bxoaut omucanue
BXOJIHBIX M BBIXOJIHBIX CUTHAJIOB, @ TAK)KE BXOJHBIX M BBIXOJHBIX JTAHHBIX.

B cocrtaB onucanus BXOAHBIX CUT'HAJIOB BXOAMT:

- NEpCUYCHb BXOAHLIX AHAJOIOBLIX CHUIHAJIOB, BKIIIOYAIOINHWX: HAMMCHOBAHHC
HSMepHeMOﬁ BCIIMYMWHBI, CAWMHHUIOBLI HU3MCPCHHA, JOHAIIA30H HW3MCHCHMHA,
Tpe6OBaHI/IH K TOUHOCTHU U ICPUOAUYIHOCTHU U3MCPCHUA,

- HICPCUCHb BXOJHBIX AUCKPCTHBIX CHUI'HAJIOB, BKIIIOYAIOIIHNX: HAMMCHOBAHUC,
PaspsAAHOCTb U IEPUOIUIHOCTD,

- TIEpeYeHb CUTHAJIOB THUMA «JIa-HET» O HAJUYUHU WU OTCYTCTBHHM HEKOTOPOIO
COOBITHS C YKa3aHUEM UCTOYHHUKA (DOPMHUPOBAHUSI.
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B cocrtaB onvcanus BXOJHBIX JAHHBIX BXOJUT MEPEUCHb BXOJHBIX JTAHHBIX
C YyKa3aHMEeM WX HAaUMEHOBAHWI, a TakKKe HAMMEHOBaHUA M KOJOBBIC
0003Ha4YCHUS TOKYMEHTOB HJIM COOOIIICHUH, CO/IEpIKAIIIUX ATH JaHHBIE.

B cocraB BBIXOJHBIX CUT'HAJIOB BXOJHUT.

NEpeUYCHb BBIXOJHBIX CHUTHAJIOB C yKa3aHHEM WX HAaUMEHOBAaHUM, Ha3HAUYCHMUS
CAVHUI] HM3MEPEHUsT W JUana3oHOB HU3MEHEHMs, crocoba Npe/CcTaBICHuUs,
M0JIb30BaTENIeH HHPOPMALIUU.

B cocrtaB onucanus BBIXOJHBIX JaHHBIX BXOJUT IICPCUYCHbL BBIXOIHBIX
JAOKYMCHTOB C YKa3aHHUCM HX HAaMCHOBAHMMH.

B cocrap wunbpopmarmonnoro obecnedenus ACY TII, Taxxke BXomsT
MHEMOCXEMBl M BHJCOTpaMMBbl  JUJI1  rpadUuecKoro  H300pakKeHUs
TEXHOJIOTUYECKHX CXEM M OCHOBHOTO TEXHOJOTHYECKOTO OO0OpYI0OBaHUS,
cpenctB KUIT u A u  oToOpaxeHus: TPEH/I0B TEXHOJOTUYECKHUX MPOIIECCOB U
COCTOsIHHUE PabOThl 000PYIOBAHHUS.

[Ipu BemmonHenun KII HeoOxoaummo pa3zpaboTaTh TaOJMLBI BXOJHBIX M
BBIXOJHBIX CUTHAJIOB [ mnojcucteMmsl ympasieHus ACY TII ¢ nensro
JaJbHEUIlero BbIOOpa YCTPOMCTB (MoAyJield BBOAA/BBIBOJA CUTHAJIOB) IS
koHTposuiepa ACY TII. Curnansl, npuMeHsiemblie B cucteMmax [1JIY u 3ammThs
o0OpyZI0BaHUs, HE YYHUTHIBAIOTCS. CmoONb30BaTh TOJBKO CHUTHAJBI CHCTEM
aBTOMATHYECKOTO YIIPaBJICHUSI TEXHOJOTUUECKUM MPOIECCOM.

Hwuxe mpuBoasTcss mpumepbl TaOJIWIl BXOAHBIX aHAJIOTOBBIX M BBIXOAHBIX
JUCKPETHBIX curHayioB (Tadi. 6.1-6.3) mis ACY TII maposoro kotina TI'M-84b.
Homepa mno3unmii B 3THX TaOaupax B3SAThl M3 (YHKIMOHAJIBHON CXEMBI
aproMaru3annu KotiaTI M-84b.

B KII ACY TII HeoO0XoauMO TakXe MpPEICTaBUTh TaOIUIIbI BXOJHBIX
JACKPETHBIX U BBIXOJIHBIX aHAJIOTOBBIX CUTHAJIOB.

B 3anmanue Ha pazpadotky ACY TII MoxkeT Takke BXOAUTH TpeOOBaHUE HA
pa3paboTKy BHACOTPAMM WM MHEMOCXEM I  OTACIBHBIX  YYaCTKOB
TEXHOJOTHYECKOTO Mporiecca B coctaBe nHpopmarmonHoro odecriedeHust ACY
TIL.

Tabmnura 6.1
Tabauira aHaJIOrOBLIX BXOAHBIX CUTHAJIOB
Ne Ne Ko
n/m HanmMeHoBaHME TEXHOJIOTHYECKOTO TapamMeTpa no3unuu | Bun curnana | 7-
BO
1 | JlaBnenue mapa 1/1 0-5SMA 1
2 | laBnenue mapa 3/1 0-5MA 1
3 | JlaBnenue ma3yra 4/1 0-5SMA 1
4 Temneparypa nuTaTebHOU BOJBI i EcrecTBeHHBI 1
i
5 | JlaBineHwue rasza 2/1 0-5mMA 1
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[Tponomxenne Tabmuis 6.1

No HanmeHnoBaHMe TEXHOIOTMYECKOTO MapaMeTpa No Ko
/11 no3unuu | Bujg curnana | -
BO
6 | Pacxonmraza 2/12 0-5mMA 1
7 | Curnaxn 3agaTduka 3n-1 0-5mMA 1
8 | Tok nBurarens [IB-A 6/11 0-5mMA 1
9 | JlaBnenue Bo3myxa 3a PBII 6/12 0-5mMA 1
10 | Tok nBurarens JIB-b 6/13 0-5mMA 1
11 TemmepaTtypa yXoasuX JIMOBBIX Ta30B (JICBBIN) 8/12 ECTCC";IBGHHLI 1
19 TemmepaTypa yXoasIux JIMOBBIX Ta30B (IIPaB.) 8/11 ECTCC";IBGHHLI 1
13 | Pa3peskeHre B BEpXHEH 9aCTH TOIKH 9/12 0-5MA 1
14 | Tok gBurarens J[-A 711 0-5mMA 1
15 | Tox nBurarens /[-b 712 0-5mMA 1
16 | 3aganue Mo pa3pexeHUI0 711 0-5MA 1
17 | Pacxoz BOJbI HEMPEPHIBHOW MPOIYBKHU 13/1 0-5mMA 1
18 | Vporens B 6apabane S19A 14/13A 4-20 MA 1
19 | Pacxox mapa 519A 14/12A 4-20 MA 1
20 | Pacxon nuTaTenbHOM BOALI S19A 14/11A 4-20 MA 1
21 | Pacxon murarensHoil Boasl 5196 14/11b 4-20 MA 1
22 | Pacxon mapa 519b 14/12b 4-20 MA 1
23 | YpoBensb B bapabane 519b 14/13b 4-20 MA 1
24 | 3amanue Mo ypOBHIO BOJIBI 31-519 4-20 MA 1
o5 TemmepaTypa mapa B BBIXOJHOM KOJUICKTOPE 18/11 420 MA 1
Il crynens (mpaBasi)
26 TemmepaTypa mapa 3a BIIPBICKOM 18/12 420 MA 1
Il crynens (npaBast)
27 | Curnan ¢ 3ajaTurKa 31-3A 4-20 MA 1
28 TemmnepaTypa mapa B BBIXOJHOM KOJIJIEKTOPE 16/11 420 MA 1
Il crynens (npaBas)
29 TemmepaTypa mapa B BBIXOJHOM KOJIJIEKTOpE 16/11 420 MA 1
Il crynens (npaBas)
30 TemmepaTypa mapa 3a BIIPBICKOM 16/12 420 MA 1
Il crynens (mpaBasi)
31 | Curnain ¢ 3amaTuynka 31-2A 4-20 MA 1
30 TemmnepaTypa mapa B BBIXOJHOM KOJIJIEKTOPE 17711 420 MA 1
Il crynens (JieBas)
33 TemnepaTypa mapa 3a BIPBICKOM 17/12 420 MA 1
Il crynens (JieBast)
34 | Curnai ¢ 3agaTuynka 3n-3b 4-20 MA 1
35 TemmepaTypa mapa B BBIXOJHOM KOJUICKTOPE 15/11 420 MA 1
Il crynens (;ieBast)
36 TemmepaTypa mapa 3a BIIPBICKOM 15/12 420 MA 1
Il crynens (yieBast)
37 | Curnan ¢ 3ajaTunka 31-2b 4-20 MA 1
38 TemmnepaTypa mapa B BBIXOJHOM KOJUICKTOPE 1111 420 MA 1
| crynens (neBast)
39 TemmnepaTypa mapa 3a BIIPBICKOM 11/12 420 MA 1
| crynens (1eBast)
40 | Cursai c 3amaTduKa 3n-16 4-20 MA 1
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Oxkonyanue Taomunel 6.1

Ne Ne Ko
n/n HaumeHnoBaH#e TEXHOIOTHYECKOTO MapaMeTpa no3uuuu | Bug curnana | 7-
BO
a1 Temmepatypa napa B BEIXOJTHOM KOJUIEKTOPE 19111 420 MA 1
| cryniens (mipaBas)
Temneparypa napa 3a BIPBICKOM
42 | CTyné)HL }(IﬁpaBar;)I) P 12/12 4-20 MA 1
HUroro 42
KonuyecTBO BXOAHBIX CUTHANIOB ¢ yuéroM 15 % pesepra — 47
Tabmuna 6.2
Ta6J'II/I]_Ia BXOJHBIX aHAJIOI'OBbBIX CUTHAJIOB
No Ne Bun Kon-
HaumeHnoBanue napamerpa o00py1oBaHus
/1 MO3UIMH | CHUTHajla BO
1 | ITonoxenue HA /1B 709 4-20 MA 1
2 | Ilonoxxenue HA JIB 710 4-20 MA 1
3 | lonoxenne HAJJ 711 4-20 MA 1
4 | ITonoxenue HAJI 712 4-20 MA 1
5 | CreneHb OTKPBITHS MUTATEIBHOTO KianaHa 519b 519b 4-20 MA 1
6 Crenens otkpbiTus kinanana PIITIK-Y 65 na nuaun K3A 4-20 MA 1
BITPBICKA
7 Crenens otkpbiTus kinanana PIITIK-Y20 na nuaun KA 4-20 MA 1
BITPBICKA
8 Crenenb otkpeiTus kianana PIITIK-JAY 65 na nuaun K-3E 4-20 MA 1
BIIPBICKA
9 Crenensb otkpeiTus kianana PIITIK-AY20 na nuaun K2 4-20 MA 1
BIIPBICKA
10 Crenenb otkpeiTus kianana PIITIK-AY20 na nuaun K-1B 4-20 MA 1
BIIPBICKA
11 Crenenb otkpeiTus kianana PIITIK-AY20 na nuaun K-1A 4-20 MA 1
BIIPBICKA
Hrtoro 11
KonudecTBO BXOAHBIX CUTHAIIOB ¢ yuéTom 15 % pesepBa — 13
Bcero Bxonmubix curnanoB ¢ yaétom 15 % pesepa — 60.
Tabnuma 6.3
TaGnuia BEIXOIHBIX JUCKPETHBIX CUTHAJIOB
Ne Ne Kozn-
HaumeHnoBanue o60pyaoBaHus Bun curnana
n/m TTO3ULINHI BO
1 | Ha myckarens MOII K-3A 24B 2
2 | Ha myckarens MOII K-2A 24B 2
3 | Ha myckarens MOII K-3b 24B 2
4 | Ha myckartens MOII K-2b 24B 2
5 | Ha nyckarens MOII K-1b 24B 2
6 | Ha myckarenp MOII K-1A 24B 2
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Oxkonuanue Ta0munel 6.3

Ne Ne Koxn-
HaumenoBanne 060pyaoBaHus Bun curnana

/11 MO3UITAN BO
7 | Ha myckarens MOO HA /IB K-438 24B 2
8 | Ha myckarenr MDO HA JIB K-16I"/A 24B 2
9 | Ha myckarens MDO (PHIT) HIT-410 24B 2
10 | Ha myckarens MDO HAJ| K-519A 24B 2
11 | Ha myckarens MDO HAJ] K-519b 24B 2
Hroro 22

KonmdecTBO BBIXOIHBIX CUTHAIOB ¢ yaéToM 15 % pesepBa — 25
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6.7. Boioop u o6ocnoBanue KTC

B coctaB kommekca texauueckux cpeactB (KTC) ACYTII sxoast TITK,
CpelicTBa aBTOMAaTH3allUM TOJIEBOTO YPOBHS, IIKa(bl yImpaBieHUS U KPOCCOBBIE
mKadbl, a TaKKe MECTHBIC ITYHKTHI YIIPaBJICHUSI.

Brioop IITK
CoBpemeHHbIE ACVYTII CO3/IaI0TCs c HCIIOJIb30BaHUEM
MUKpPOIPOLIECCOPHBIX ~ MPOTPAMMHO-TEXHUYECKHX  KOMIUIEKCOB,  KOTOpPbBIE

pasznuMyaroTcs Ccrnoco0aMu TEXHUYECKOM peaju3aldd, maciradboM U Habopom
BbITIOJIHAEMBIX GyHKIUNA. OcHOBOM Texuuyeckux cpencts [ITK sBustorces
MUKPOIIPOLIECCOPHBIE ~ KOHTPOJUIEPHI, YCTPOMCTBA BBOJA-BBIBOJA, CETEBOE
000py1I0BaHUE U KOMITBIOTEPHI B OOBIYHOM M MPOMBIIUIEHHOM UCIIOJIHEHUU.

[Tpu BbIOOpe IITK HEOOXOAMMO YYMTHIBATH KOHIEMIMIO IOCTPOCHHUS
ACVYTIL

1. ACYTII MIPEACTaBISACT co0oit CHUCTEMY, COJZIEpKALLYIO
nporpammupyembie Joruueckue kontposuiepsl (IIJIK) u SCADA- cuctemy.

2.ACYTII npexacrapisget coO0i pacpeieIEHHYI0 CUCTEMY YIIPaBICHUS
(PCY) umu DCS (Distributed Control System).

bonpmmacTBO  coBpeMeHHblIx  ACYTII  crpostca  Ha  OCHOBE
npombinuieHHbIx [IJIK + Ethernet + oneparopckue cranmuun + SCADA- cucrema.
Orto mno3Bosser co3gaBate ACYTII, otBewaromme B 1€JI0M TpeOOBAHHIM
3aKa34yrKoB. OJTHAKO IIPU TAKOM MOJAXO0JE UMEKTCS CIEAYIOIIHNE HEJOCTATKU: HET
€IVHOW OTBETCTBEHHOCTH IIOCTABIIMKA CHCTEMBI; BCIO OTBETCTBEHHOCTh HECET
CUCTEMHBII HHTErpaTtop; OTCYTCTBYET pPEAJIBHOE PE3ECPBUPOBAHME; HEBBICOKAS
CKOPOCTb Tiepeaur u 00pabOTKH TaHHBIX.

PacnipeneneHHble CUCTEMBI YIIPABIEHUS - 3TO CHCTEMBI YIIPaBICHUS
TEXHOJIOTMUECKMMU  MpOLeccaMd C  paclpeiesieHHbIM  BBOJOM/BBIBOJOM
uH(pOpMaIMU U JEUEHTPAIN30BaHHOU 00pabOTKOM NaHHBIX. B HacTosmiee Bpems
HaxonaT npumeHeHue Ttakue PCY, kak Centum CS300 (Yokogawa, Snonus),
Metso DNA (Metso Automation, ®unnanaus), Simatic PSS7 (Siemens,
I'epmanus), System800xA (ABB, IlIBeunusi). CoBpemennbie PCY cnocoOHbI
00pabaTbIBaTh OT COTEH JI0 THICAY U JECATKOB ThHICSIY CUTHAJIOB, UMEIOT BBICOKYIO
MPOU3BOAUTENILHOCTh U HAJIEKHOCTh, KOTOpasi 00eCleuynBaeTCs BbICOKOHAACKHON
AJIIEMEHTHOU 0a30i KOMIIOHEHTOB M CHCTEMaMH PE3EPBUPOBAHMS.

CoBpemennble PCY uCnonp3yloT NpPOMBINIICHHbIE paOouue CTaHIIMH,
MHOTOKaHaJIbHbIE KOHTPOJUIEPHI, CTAHIIMH PACIPEIEIIEHHOTO BBO1a/BbIBOIA,
oTKphITHIC TipoMbiiiutenHbie cetu (Industrial Ethernet, Profibus, CAN u ap.),
UHTEIJICKTyallbHbIE YCTPOMCTBAa BBOJA/BhIBOJA, OECIPOBOAHBIE YCTPOMCTBA
nepenaun nadopmarmu, WEB-TexHoMOTHIO 00MEHA TAaHHBIMHU.

Jns nmoctpoennst ACYTII moryr wucnonb3oBatbes IITK Ha ocHoBe
CHEIUATU3UPOBAHHBIX, MOHOOJIOYHBIX (KOMIAKTHBIX) H MPOTrpaMMHUPYEMBbIX
MOJTyJIbHBIX (MIPOEKTHO-KOMIIOHYEMBIX), a Takxke PC-base, wiu PC-coBMecTUMBIX,
KOHTPOJLJIEPOB.
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Cpenu  crnenuaau3upOBAHHBIX ~ KOHTPOJUIEPOB  MOKHO  BBIJEIUTH
koHtpouiepel  CIIEKOH, nmnpenHazHaueHHble 111 aBTOMATHU3UPOBAHHOTO
VOpPaBJICHUS B  TEIUIODHEPreTUKE, HMEIOIIHNE OO0BEKTHO-OPUEHTUPOBAHHOE
nporpammHoe obecrieueHure, Tadia0 U QyHKIMOHAIBHYIO KilaBuaTypy. Ha ocHoBe
OTUX  KOHTPOJUIEPOB  MOXKHO  CO3[aBaThb  JeleHTpann3oBaHHble  ACY
MIPOU3BOJICTBOM, paclpeieIieHueM U OTPEOICHHEM TETIOBOI YHEPrUH.

Nmeercs Oombiioe pa3sHOOOpa3sue MOHOOJOUHBIX KOHTPOJUIEPOB IS
aBTOMATHU3alMKA HEOOBIINX OOBEKTOB B PA3JIMUHBIX OTPACIISIX MPOMBIILICHHOCTH,
CpeIy KOTOPhIX MOXKHO BbLIenuTh Simatic S7-200 («Siemens»), Simatic S7-300
(«Siemensy), TKM 410 («TEKOH»), MC8 xommiekca KOHTAP («M3TA»).

[Ipu cozpanuun ACY TEXHOJOTMYECKUMH MPOIIECCAMU M MPOU3BOICTBAMU
HIUPOKO UCIIOIB3YIOTCSI MPOTPAMMUPYEMbIE MOJYJIbHBIE KOHTPOJIJIEPHI BMECTE CO
SCADA- cuctemamu.

[[lupoxoe mNpUMEHEHHE HAXOAAT KOHTpoJUiephl (upmbl  Siemens,
HaIpuMep, MporpaMmmMupyeMbiii KoHTposuiep Simatic S7-300. D10 MOIyNbHBIN
MpOrpaMMHUPYEMBIA KOHTPOJUIEP, MpeAHa3HaYeHHbI mia noctpoeHus ACY
HU3KOM u cpeaHeit cioxHocTH. Kontpomnmep Simatic S7-300 mupoko
MPUMEHSIETCS B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH OJjlarojiapsi HaJIMYUIO B
CBOEM COCTaBE: HECKOJIbKMX TUIOB LeHTpajbHOro npoueccopa (CPU) paznuunHoii
MPOU3BOJIUTEIIBHOCTH, PA3JIMYHBIX MOJYJEH BBOJA-BbIBOJAA AHAJOTOBBIX U
JIUCKPETHBIX CUTHAJIOB, ()YHKIIMOHAIBHBIX MOJYJIEH, CIIOCOOHBIX CAMOCTOSTEIHHO
pemarh 3aJadyd  aBTOMATHUYECKOTO PEryJUpOBaHMs, U KOMMYHUKAI[MOHHBIX
POLIECCOPOB.

[Iporpammupyemsiii  kouTpoiuiep Simatic  S7-400- 3T0 MOIYIBHBIN
IPOTPaMMHUPYEMBIA  KOHTPOJUIEP, IpEeAHa3HAYeHHbIM mia noctpoenus ACY
cpeaHelt u BbICOKOM ciioxHOCTU. KonTpomiep Simatic S7-400 HaXOaUT MIMPOKOE
MPUMEHEHUE B PA3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH Ojarojapsi HaJWYUIO B
CBOEM COCTaBE: HECKOJIbKMX TUIOB LieHTpaibHOro npoueccopa (CPU) paznuuHoii
MIPOU3BOIUTEIILHOCTH, OCHAIEHHBIX BCTPOCHHBIM uHTepdericom Profibus,
pa3IMUHbIX MOAYJIEH BBOJA-BBIBOJA AHAJIOTOBBIX M JIUCKPETHBIX CUTHAJIOB,
byaknuoHanbHBIX MoayJiel (FM), crmocoOHBIX CaMOCTOATENHLHO peliaTh 3aadyu
aBTOMATHYECKOTO  peryinupoBaHusi, wuHTEepdeiicHpix  momynedr (IM) w
KOMMYHUKAIIMOHHBIX rponeccopoB (CP) mist oprann3annu nociie10BaTesIbHOM
nepenayn gaHHbIX 1o PtP mHTepdeiicy, a Takke ceTeBOro oOMEHa JTaHHBIMH.

MopynbHas KOHCTPYKIIMS KOHTposuiepa Siemens Simatic S7-400, ruOkue
BO3MOXXHOCTH  PACUIMPEHHUs, MOIIHbIE KOMMYHHUKAIMOHHBIE BO3MO>KHOCTH,
npocrota cozaanuga PCY  no3BossloT  pemiaTh  3aJa4d  aBTOMAaTHU3aLMHU
MPaKTUYECKU JIF000H CII0KHOCTH.

B CAY xotrnoarperataMu U APYTUMH TE€XHOJOTHYECKUMHU OOBEKTAaMU B
MIPOMBITIUICHHOCTH TakKe Haxo T nmpuMmeHeHue kKoutposuiepsl CJ1 u CS1 dhupmer
Omron (Inonwus).

OnHuM U3 NEpPCHEeKTUBHBIX HampaBieHuil saBisieTca co3nanue ACY Ha
ocHoBe  PC-base, wmu  PC-coBMeCTMMBIX  KOHTPOJUIEPOB,  KOTOpBIE
XapAKTEPHU3YIOTCS CHEAYIOIINM:
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® UMEIOT KJIACCUYECKYIO OTKPBITYIO CTpyKTYpy IBM PC;

e paboTaloT MOJI YNPaBIECHUEM TeX K€ ONEPAIMOHHBIX CHUCTEM, KOTOPbIE
ucnonb3yrotcs B PC, manpumep, Windows, Unix, Linux, QNX;

® IPOTrpaMMHUPOBAHHME BBITIOJHICTCS Ha TeX JKE€ S3bIKaX, KOTOPHIC
UCNoab3yoTCs i pazpadotku 1O nnsa PC.

PC-base nnu PC-coBMecTHMBbIE KOHTPOJUIEPHI IO CPABHEHHUIO C OCTATLHBIMHU
o0nafaroT OoJblIeH MPOU3BOAUTEILHOCTHIO, JIETYE CTBIKYIOTCS C Pa3IMYHBIMU
SCADA, MES, ERP cucremamu, cucremMamMu ymopaBjieHHs Oa3aMu JaHHBIMH,
OTKpPBITBI JUIsl  OOJIBIIMHCTBA CTaHAApPTOB B OOJACTH KOMMYHHMKAIUU H
IPOrpaMMUPOBAHMS, OHU B CPEJHEM JICIIEBIIE U MPOIIE B OOCTY>KUBAHHH.

PC-base unu PC-coBmecTuMble KOHTPOJUIEPHI MOTYT HCIOJIb30BaTh
IporpaMMHOE 00eCrieYeHNE PAa3IMYHbIX MPOU3BOIUTENCH, UMEIOT OOJbIINI 00BEM
namatu, 4yem tpaguimonHsie [1JIK, BO3BMOXHOCTH paciiupeHusi 1 MOJIEpHU3ALINH,
a Takke Jjyuiiee auarHoctupoBaHue. OJHAKO ATH KOHTPOJUIEPHI B IIEJIOM
007a1ar0T M30BITOYHOCTHIO BBIYHCIUTEIBHBIX PECYpPCOB M (PYHKIMH B BHOY HX
YHUBEPCAITHHOCTH, BO3MOKHOCTBIO 3aBUCAHMS C JUINTCIHLHBIM BPEMEHEM pecTapTa,
MOHKCHHOW HAJICKHOCTHIO 32 CYET MHOYKECTBA KOMIIOHEHTOB (MIPUJIOKEHUI) Ha
matpopme PC.

B TOpOMBINIIEHHOCTH HAXOIAT NPUMEHECHHE HapsIAy ¢ 3apyO0eKHBIMHU
koutpouiepamu (ADAM 4500, ADAM 5510/5511, ADAM 6500 kommaHuH
«Advantech» (TaiiBans), Direct Logic 470 xommnanuu «Koyo Electronicsy
(Smonwus), u oredectBerHsie: kKoHTpoiepbl « TEKOH», koutpomnep KPOCC-500
(OAO «ABC 33 u M»)) u ap.

Jluneiika KOHTPOJUIEPOB «TEKOH» (MHOTOGYHKIIMOHATHHBIC
koHTpouiepel MOK, M®K 3000, MOK 1500, TKM 52, TKM 410) oxBaTsiBaroT
MPAKTUICCKHA BCE BO3BMOYKHBIC 3a/1a4l OT aBTOMATHU3AIMK OTACIbHBIX arperatoB M
ycTaHoBOK 110 cozaanus ACY TOC u TOLI.

Kontpomiep KPOCC-500 (OAO»ABC 39 u M»). OcHOBHOE Ha3HauCHUE
KOHTpPOJIJIEpa - MOCTPOECHHE HENOPOrux M HaAexKHbIX ACY TEXHOJIOTrMYECKUMHU
MPOIECCaMU PA3IMYHOTO Kjacca (MPOCThIE U CIOXKHbBIC, MEJICHHBIE U OBICTPHIC) B
pasnuuHbix oTpacisax npombinuieHHOCTH. Koutpomiep KPOCC-500 sBnsercs
MIPOEKTHO-KOMIIOHYEMBIM U3EIHEM, COCTaB KOTOPOTO OMpPEALISIET MO0JIb30BaTEb,
B 3aBUCMMOCTH OT PEIIaeMbIX 3ajad.

[Tpu BeIOOpe KoHTposepa mis ACY HeoOXomuMo y4uThiBaTh, 4To PC-
HECOBMECTUMBIE  KOHTPOJUIEPHI  (CMENMATU3UPOBAHHBIE, MOHOOJIOYHBIE U
MOJYJIBHBIC) JIYYIIIe YIUTHIBAIOT TPEOOBAHUS, IPEABSIBISIEMbIC K TTPOMBIIIIICHHBIM
cuctemaM ympaieHus. OHM B 1enoMm Oosiee HaAeKHB. B  HuX 1mmpe
WCITOJIB3YIOTCSI BO3MOKHOCTH CBSI3U C PA3IUYHBIMU TOJICBBIMU IMHAMU. B 3T0it
CBS3M OHM HaXoIiAT Ooisiee mumpokoe mnpuMmeHeHHe B ACY TeXHOJOTHYECKHMH
MPOIIECCAMU U MPOU3BOICTBAMH.

[Tpu Be1O6Ope IITK yuuThiBatoTcs Takue (pakTopbl, Kak KOJIMYECTBO U THI
BXOJIHBIX U BBIXOJHBIX CUTHAJIOB, MPEAEIbl U HE0OX0IMMasi TOUYHOCTh U3MEPEHUS,
METPOJIOTUYECKHE XaPaKTEPUCTUKU, TEXHUUECKHE XapaKTePUCTUKHU, O0JaCTh U
MpaKTUKa MPUMEHEHHUs], 3aBO/I-U3TrOTOBUTENb, IOCTYIHOCTb, HAJTUYHUE CEPBUCHOM
0a3bl, CTOUMOCTb M3/CNIHUA U €ro OOCIYyXUBaHUSA, CPOKA M TAPAHTUU TOCTABKU,
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OIBIT IKCILTYyaTallMOHHOTO NIEPCOHANA U JIp.

B xypcoBom mpoektre HeoOxoaumo BbiOpath IITK, paGoratommii B
HEMPEPBIBHOM PEXHUME HSKCIUTyaTalldd, HAa OCHOBE TEXHUKO-3KOHOMHYECKOTO
cpaBHeHus ABYX BapuaHToB [ITK poccuiickoro u 3apy0exxHOro npon3BoJICTBA.

B cocrap IITK [0omxHBI BXOAWTH: NPOTPAMMHUPYEMBIA KOHTPOJUIEP
(KOHTpOJIEphI) C MOAYJSIMA BBOJA/BBIBOJA BXOJHBIX U BBIXOJHBIX CHUTHAJIOB,
CTAHUHS OMNEPATUBHOIO YIPABICHUS WM HPOTPAMMHUPYEMBIM  TEpPMUHAI
(TepMHHAIIBI), CETEBOE OOOPYAOBAHHE, BTOPUUYHBIE MCTOYHUKU SJIEKTPOIUTAHUS,
VCTOYHUKH Oecriepe0OMHOro MUTAHMUS.

Heobxoaumo TaKKe paccuMTaTh HE00X0UMOE KOJIMYECTBO
(GYHKIIMOHATBHBIX MOJYJICH BBOJAa M BBHIBOAA B 3aBUCHUMOCTH OT KOJHWYECTBA
BXOJHBIX M BBIXOJHBIX CUTHAJIOB KaXXI0T0 BUJIa OT 00OBEKTa M KOJUYECTBA BXOJIOB
U BbIX0J10B cooTBeTcTBYtomero monyis IITK (c yuerom 20%- Horo 3amnaca). Ilo
ATUM JaHHBIM pa3padaTsiBaeTcs cnernudukamms [1TK.

B kauectBe npumepa B Ta01. 6.4 npuBenena cnenudukamnus [ITK pis ACY
napoBbIM KoTiioM Tra BK3 Ha 6a3e ITTK Simatic S7-400.

Tabnuma 6.4
Cnemuduxanus [TTK
HaumeHnoBanue ‘ Tun ‘ KoauyecTBo
KonTposiep
YHuBepcanpHas 6a30Bast CTOMKa UR 2-H 1
Moaynb UCTOYHHMKA TUTAHUS PS 407 R 2
Moaynb HeHTpaJIbHOTO MPOIEccCopa CPU 417-4H 2
KoMMyHHKaIIMOHHBIN MOAYIb CP443-11T 2
ITporpammHuoe oOecrieueHue 1ist STEP 7 1
MPOTPaMMHUPOBAHUS KOHTPOJIJIEPOB
I[Tporpammarop (B hopmate Notebook) Field PG 1
CraHuum pacnpeieJieHHOT0 BBOJa-BbIBO/Ia
CraHuuu pacnpeielIeHHOIO BBOIAa-BbIBO/IA ET 200M 8
brok nuranus 24B, SA (11 muTaHUs MOAYIEH PS 307-1E 8
QHAJIOTOBOT'O BX0/1A)
WuTepdeiicubiii Monyns cetu ProfiBus DP IM 153-2 16
CurHanbHBIN MOJTYJIb 8 aHAJIOTOBBIX BXOJIOB (OT
M3MEPUTENIBHBIX peoOpa3zoBaTesei Toka, SM 331 7
TEPMOCONIPOTUBIICHUH, TEPMOTIAP)
CurHaJIbHBIN MOAYNb 8 AMCKPETHBIX BXOJ0B SM 321 22
CurHanpHBIN MOJTYJTb 8 TUCKPETHBIX BHIXOJIOB SM 322 13
KommyTartop
Kommyratop cetu Industrial Ethernet | ESM ITP80 | 2
Pabouasi craHnus (onepaTopckKasi CTaHIUs)
ITpomblnieHHBIH KoMObIOTep 197 ncnonHeHus SIMATIC Rack PC 840 2
[Tpomsimensstii LSD monuTop 18” SCD1898 2
Microsoft Windows 2000
OmneparmoHHasi cucteMa 2
Pro Rus
[IporpamMmmMHoOe obecrieueHue st
nporpammupoBanusi SCADA WIN CC 2
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Bb100op npuOoOpoB u cpeacTB aBTOMATH3ALUH

K npubopam u cpeiacTtBaM aBTOMAaTHU3aIllMUd OTHOCATCS HM3MEPHUTEIIbHbBIC
npeoOpazoBaTey (B KOMIUIEKTE), BTOPUYHBIE IPUOOPHI, PErYIISTOPHI, ITyCKOBas U
yHOpaBIIdIONIas armapaTypa, HCIOJIHHUTENbHbIE YCTPOMCTBA (MCIOJHUTEIbHbBIC
MEXaHU3Mbl U PETYJIUPYIONIME OpraHbl), MmKadbl YyIpPaBICHUS, KPOCCOBHIC
mKadbl, MYHKTHl VYOpPABJICHHS, a TakKKe BCIIOMOTaTelbHbIE YCTPOICTBA,
HE0OXOAMMBIE JUIsl padOTHI CPEICTB ABTOMATHKH.

[Tpu BbIOOpE MPHOOPOB M CPEACTB aBTOMATHU3AIMH YUUTHIBAIOTCS TaKHeE
(dakTophl, Kak BHUJA  HUCIOJb3yeMOH dSHepruu (MHEBMATHUYECKUE WU
ANEKTPUYECKUE), HAIMYUE BBIXOJHOTO CHUTHAJA, MPEAeNbl  HW3MEpPEHUs,
METPOJIOTUYECKUE XapAKTEPUCTUKHU, 00JACTh W MPAKTUKA NPUMEHEHUS, 3aBOJ-
M3rOTOBUTEIb, JOCTYITHOCTh, LIEeHa MPUOOPOB U Ap.

HpI/I aBTOMaTHU3alun TCILIOOHCPICTHYCCKUX IIpoLccCcoB
IMPCUMYIICCTBCHHO HCIIOJIB3YIOTCA QJICKTPUICCKHUC HpI/I60pI>I, a IIpu
dBTOMATHU3alluk XHMHUYCCKHUX IIPOU3BOACTB — ITHCBMATHYCCKHC HpI/I60pBI, B

YaCTHOCTH, WCIIOJHUTENIbHbIE MexaHu3Mbl. [Ipennourenue ormaércs mnpudopam,
UMEIOIIUM  CTaHAApTHbIE BXOJHBIE M  BbIXOAHBIE curHaibel. Cucrema
aBTOMATHU3AIMK JOJKHA CTPOUTHCS HAa OJTHOTUITHBIX MPUOOpax OJHOU CEPUM WIIH
CUCTEMBL.

Bce BbiOpanHbIE TPUOOPHI U CpPEeACTBAa aBTOMAaTU3AIlUU O(QOPMIISIOTCS B
BHJIC 3aKa3HOU crnenudukanuu npuOOpoB U CPEACTB aBTOMATHU3ALUM, KOTOpas
SIBJISIETCS YaCThIO 3aKa3HOU crieludUuKaluy 000pyI0BaHUS U UMEET CTAHIAPTHYIO

bopmy.
3akazHas crneuu@ukauuds TOpUOOPOB U CPENCTB  ABTOMATU3ALMH
odopmisercs B Bue Tabiuibl (popma KOTOpo# npuBeacHa B Ta0IMI. 6.5).
Tabnuna 6.5
dopma 3akazHoOM crieruduKanuu npudopoB
U CPEACTB aBTOMAaTU3ALINU
ITo- | HaumenoBanu K agoa- | Enunnna
© eHo © Tum, o 3ason MR | oo | Macea [Ipnme-
3U- | W TEXHUYECKas 000opyo- | U3rOTOBHU- | HU3MEpe-
Mapka BO CAMHUIBI YaHHUC
ous | XapakKTCpUCTHUKA BaHUA TCIIb HHA
1 2 3 4 5 6 7 8 9

[Tpu GosbiIoi 3aKka3HOM crenu(uKayu OHa MOXKET OBITh pa3MeIicHa B
[Tpunoxenumu.
B 3akaznyro cnernuuKaimo BKIFOYAIOTCS JIUIITh BHOBh YCTAHABIINBACMbBIC
npuOOPHI U CPEeICTBA ABTOMATH3ALIMH, JIMOO 3TO OTMEYAETCS B KOJIOHKE
«IIpumeuanuey.
[To3unoHHbIE 0003HAYEHUS JOJKHBI COOTBETCTBOBATH (DYHKIIMOHATILHOM
cxeMe apromaru3anuu (I[Tpunoxenue 7).
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6.8. Pazpaborka Texuudeckoil crpykrypbsl ACYTII

B stoM pasnene pazpabarbiBaercs TexHuueckas cTpykrypa ACYTII,
KOHILIETILIUS TOCTPOEHUSI KOTOPOU omnpenensieTcs npu pazpaboTke TpeOoBaHUM K
ACYTII B UBII u sHepreTuke HalUIM MIKPOKOE MPUMEHEHUE TPEXYPOBHEBBIC
ACVYTII, B xoTOphIX 1-ii YypOoBEHb MpEACTABISET COO0M OOBEKT YNpaBICHUS C
MOJICBOW aBTOMATUKOW (JaTYMKHU, PETYIUPYIOIIUE OpPraHbl, HUCHOJHUTEIbHBIC
MEXaHu3Mbl); 2-i  ypOBEHb — 3TO KOHTPOJUIEp WM KOHTPOJUIEPHI,
OCyIIeCTBIsIoNMe (POPMUPOBAHNE YIPABISAIONIMX CHUTHAJIOB, COOp U Mepenavy
uHpopMaiuu Ha BepxHuit ypoBenb ACYTII; 3-i1, unu BepXHui, ypoBeHb — 3TO
ornepaTopcKasi CTaHIUSl ¢ aBTOMATU3UPOBAHHBIMU padounmu Mectamu (APM)
ONEPATOPOB-TEXHOJIOTOB.

Jns opranuzanuu nepenaun gaHHeix B ACYTII TpeOyercst BbIOpaTh
dbu3nUecKue KaHallbl Nepeaun JaHHbIX (KOAKCHAJIbHBIM Kabenb, BUTAs Mapa u
OINITOBOJIOKOHHBIN Ka0elb) U MPOMBIIIIEHHYIO ceTh. B 3aBUCHUMOCTH OT 00J1aCTH
IIPUMEHEHUS BECh CIEKTP IPOMBIIUICHHBIX CET€H MOXKHO pa3lIeiauTh Ha
CJIEAYIOIINE YPOBHHU:

e xoHTposuiepubie cetu (Field level) — mnpowmbliieHHble  cetw,
perarone 3aJadd Mo YIOPaBJICHHUIO MPOIIECCOM TMPOU3BOJICTBA, COOPOM U
00pabOTKOW JaHHBIX HA YPOBHE MPOMBIIIIEHHBIX KOHTPOJUIEPOB;

e MPOMBIIIJICHHBIE CETH KOHTpoJuiepHOro ypoBHs: Profibus (Process
Field Bus), ControlNet, CAN (Controller Area Network);

® CEHCOpHBIE ceTH (ceTm HU30BOM aBTOMaTWKH): ASI (Actuator/Sensor
Interface), HART, Modbus pemrator 3amaun ompoca AaT4YUKOB W yIPaBJICHHS
UCITOJTHUTEIIbHBIMU MEXaHU3MaMHU;

o yuuBepcanbhbie cetd . LON (local Operating Network), Foundation
Fieldbus, Ethernet/Industrial Ethernet.

Foundation Fieldbus mnpencrtaBnsier coboil ABYXypOBHEBBIM CceTE€BOM
MIPOTOKOJ, COYETAIONIMK YEPThl MOIIHON MH(POPMAIMOHHON MarucTpaiud Jis
oObeauHeHuss PC BepxHEro ypoBHS W YHOPAaBISIONIEH CETH, OObEAUHSIONIEH
IUIK, nmaT4vky W UCMOJHUTEIBHBICE MEXaHU3MbI, a TaKXKe IMO3BOJISIOLINN
MCII0JIB30BaTh IIPOrPAMMHO-AIIIaPATHBIC cpeacraa Pa3INYHBIX
MIPOU3BOAUTEIIEH.

B texuuueckoit ctpykrype ACYTII gomxKHBI OBITH MPEICTABICHBI:

e 00BEKT yIpaBJIeHUS C MOJIEBOM aBTOMATHKOM;

e mrkadsl ympaiaenuss ¢ IIJIK, umeromme B cBoem coctaBe CPU,
naMsTh
U BbIOpaHHbIE MOYJIM BBO/IA/BBIBOA;

® KpOCCOBBIE HIKA(BI;

e mKkappl CHJIOBOW KOMMYTAllMd C  YCHJIUTENISAMH, ITyCKOBOM
anmnapaTypou U CXeMaMH yIPAaBJICHUS dJIEKTPOIPUBOIAMU;
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e yuycroyHuku onekrpormranus IUJIK, ycumurenen wu  myckoBou
anmapatypsl. [Ipu pa3paboTtke Texuuueckoi cTpyktypbl ACYTII Heobxoaumo
YUUTBIBATh, YTO KOHTPOJUIEPHI MOTYT OBITh MOAKIIOYEHBI K IIKadam CHUIIOBOM
KOMMYTAIlMU HEMOCPEICTBEHHO MO0 Yepe3 KPOCCOBbIE MIKA(BI.

s Bepxnero ypoBHs ACYTII tpeGyercst BbIOpaTh MPOMBINIIIEHHOE
obopynoBanue ansi opranmzanmu APM omneparopoB-TexHonoros. B ciydae
HEOOXOMMOCTH CIAEAYET MPEAYCMOTPETh HMHKHHUPHUHTOBYIO CTaHIHIO0 (APM) n
ylaJeHHbIe YCTPOMCTBA BBOJA MH(POpPMAIMU, HAIPUMEP, U3 TEXHOJOTHUYECKHX
1ab0paToOpui.

B cocrae ACVYTII Moryr OBITh IYHKTBI MECTHOIO YIIPABIICHUS,
peanu30BaHHbIE HAa MNPOMBIIUIEHHBIX TEepMHHaNaxXx. B 3TOoM ciydae 31H
YCTPOMCTBA JOJDKHBI OBITH TTOKa3aHbl B TeXHUYeCKOU cTpykType ACYTIL

Ilkagor ynpasnenusn

kad ynpaBiaeHus: NpeacTaBisIeT cOOONH KOMIUIEKTHOE HU3KOBOJBTHOE
yCTPOMCTBO, oOecneunBaroiee KOMIUIEKCHYIO 3alllUTy W aBTOMAaTHU3alLUIO
yOpaBiIeHUs  TeXHoloruueckuMm  mpoueccamu.  llkapel  ympaBieHus
pa3pabarbIBaloTCs Ha 0a3e MHKpPONPOLECCOPHONM TEXHUKU C BO3MOMKHOCTBIO
perucrpanuu coObITUN U TapamMeTpoB U uHTerpauuu B cucremy ACYTIL.

[xade! ynipaBneHus 00beIUHAIOT CIAEAYIOMINE PYHKIUU:

1) pe3epBUpOBaHHE TUTAHUS;

2) ynpaBJCHHE U 3alUTa JBUTATEICH U MEXaHU3MOB OT HEJOITYCTUMBIX
PEXUMOB padOTHI;

3) monaepkaHue TpeOYEeMbIX KIIMMATUYCCKUX YCIOBHMA B MOMEUICHUHU C
MOMOILBIO MPUTOYHOM U BBITSKHOM BEHTHIIALINH;

4) ynpaBJeHHE OCBEIICHUEM;

5) yueT HapaOOTKH 000pyIOBaHHMSI, YUET BOBI, YUET 3JICKTPOIHEPIHUH;

6) nucreryepu3aIusl.

kad MOXKeT H3roTaBIMBaTbCI B HABECHOM WM  HANOJbHOM
ucnojgHeHnu. B oOosouky mkada ycTaHaBiIMBaeTCs CbhbEMHas IMaHENb C
KOMILJIEKTYEMBIM

00opyAOBaHUEM, WIIK 000PYI0BAaHKE Pa3MELIAETCsl HA PAMHO-PEECYHON
KOHCTpYKIMU. J[Bepb mikada BeIMogHAET GYyHKIHUIO JIMlieBor nanenu. Ha Heit
pacrnosiaraeTcsi ynpaJifiomias 1 CBETOCUTHaJIbHas apMaTypa (TepeKiodaTeliu,
CBETOBbIE MHIUKATOPHI, MaHEIb KOHTPOJUIEpa).

B mkady npegycMoTpeHa 3anuTa 3JeKTPUYECKUX YCTAaHOBOK MPU
neperpy3kax u KOpOTKUX 3aMbIKaHUSX.

[lIxadrr ympaBiaeHus coiepkaT HUCTOYHUK OecriepeOOMHOro MUTAHUS
(MBIT). UBIT npegna3znayueH TOIbKO i OecriepeOorHON paboThl KOHTPOJIIEpa
BO BPEMS OTCYTCTBHSI OCHOBHOT'O ITUTAHUSI.

kad moxeT ObITh yKOMIUIEKTOBaH GSM Monemamu.

Mkad MOXKET KOMIUIEKTOBATbCS IO 3aKa3y JAPYTUMHU THIIAMU
obopynoBanusi. Kpome storo, B mikadax ymnpaBieHHs MOXET pa3MellaThCs
cieayroliee o00py10BaHUE:
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- pelseliHble CXEMbl yNpaBJieHUs (pelie, KOHTAKTOPBI, TEIIOBBIE DEIIE,
KHOIIKHU, IEPEKIII0YaTENN );

- BBOJHBIC  ABTOMATHMYECKHME  TEPMOMATHUTHBIE  BBIKIIIOYATEIN
CTal[MOHAPHOTO UCIIOJIHEHHSI B KAYECTBE KOMMYTHPYIOIIUX YCTPOMCTB;
MHUKPOIIPOLIECCOPHAS CXEMa YIIPABJICHMS HA KOHTPOJUIEpax;
YaCTOTHBIE IIPE0OPa30BATEINH;

YCTPOWCTBA IIJIABHOTO MYCKa;
mkadHrOe 060pyI0BaHNE.

[Ipu pacmonokennn oOopynoBaHusi B  mKadax HEOOXOJUMO
peIyCcMaTpUBaTh PACIONIOKEHNE KOHTPOJUIEPOB M CPEICTB aBTOMATHU3AIMH Ha
ypoBHe He Hrke 1000 MM ot mosia 1 He Bbie 1700 mm.

kadsl  ynpaBiaeHHsT U3rOTaBIMBAIOTCS C  NPUMEHEHHEM  Kak
OTEYECTBEHHBIX KOMIUIEKTYIOIINX, TAK U KOMIUIEKTYIOLIUX 3apyOeKHbIX (UPM.

Kpoccosvie wikagot

KpoccoBeie mikadpl mpeaHazHAaYeHBl IS TOJMKIIOYEHHS TOJIEBBIX
Kka0enelt oT OOBEKTOB YMHPABJICHHS M JATYMKOB K Iikadam ympapieHus. OHH
comepxkatr penbebl (DIN-pelikun) ¢ pa3MelleHHbBIMM Ha HHUX MPYXUHHBIMU
kieMMamu. C OJTHOM CTOPOHBI K KJI€MMaM TMOAKIIOYAIOTCS MOJIeBbIe Kadenu, C
apyroi — kabeau OT OJIOKOB YINpaBl€HUsA, pa3MEIICHHbIX B IKadax
yYIPaBJICHHUS.

BolHeceHre kjaeMM B OTAENbHbIE MIKa(pbl 00€CIeUnBAET OrpaHUYCHHE
JOCTyNa MOHTaXHUKOB W HaJaJ4MKOB K 3IeKTpoHHOM anmapartype IITK, uro
BEET, B TOM 4YHCJIE, K HEOOXOAMMOW YHUCTOT€ M TMOPAJIKY B IIKadax
yIpaBJICHHS. Y CTaHOBKA OTJEIBHOTO KPOCCOBOTO MKada ¢ ya0OHBIM AOCTYIIOM
K KJIE€MMaM, KpOME TOrO, MOBBIIIAET CKOPOCTh M KAYECTBO MOHTAXa, a TAK¥KE
NO3BOJIAET  NpU  HEOOXOAMMOCTHM  JIOCTAaTOYHO  JIETKO  IMPOBOIUTH
MIePETPACCUPOBKH  BXOJHBIX/BBIXOAHBIX curHanoB [ITK, B ToM umcie
noakitoueHue K [ITK HOBBIX curHaoB.

IlIkagher cunoeoit Kommymavyuu

[lIxad cunoBOM KOMMYTAIlMKM TPEACTABISAET COOOW CHJIOBOW mIKad,
MpeIHa3HAYCH ISl aBTOMATU3AIMN 0OBEKTOB JIF000H CIIOKHOCTH M HA3HAYCHUS
Y TIO3BOJISIET O0ECTICUUTh:

- KOMMYTallMI0  CHJIOBBIX  LENed  HAacOCOB,  BEHTWISTOPOB,
ANEKTPO3aABUKEK, KOHBEUEPOB, AIEKTPOABUTATEIIEH U TPOUYUX YCTPOUCTB;

- paboTy ¢ MIOOBIM THIIOM OPHUBOJA: OJHO(A3HBIM U Tpex(as3HbIM,
PEryJIMpyEeMbIM U HEPETYIUPYEMBIM;

- paboTy c m00BIM BHJOM IyCKa: MPSMBIM, 3BE3/1a/TPEYTOJIbHUK, C
UCIIOJIb30BaHUEM YCTPONCTB IUIABHOI'O ITyCcKa U YaCTOTHOT'O PETYJIMPOBAHMUS;
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- KOMMYTAIIMIO CHJIOBBIX IIETIEH aBTOMAaTUYECKOTO BKIIOUEHUS Pe3epBa
anexktponutanus (ABP);

- AJIEKTPONHUTAaHUE 0THO(A3ZHBIX U TpeX(Pa3HbIX HATPY30K;

- pa3MHOKEHHWE IIeTIel CUTHAIM3allMu W yMpaBieHUs (MIPH MTOMOIIH
pene).

[kad MoxkeT obecrieunBaTh YaCTOTHOE PEryJIMPOBAHUE IBUTATE,
BBIMOJHACT (YHKIMKM aBTOMAaTHYECKOTO YINpPaBICHHs, KOHTPOJIS padounx
napaMeTpoB, YIpPaBICHHUS BCIIOMOTaTeNbHBIM  000pyaoBaHHeM (00OTrpeB,
OCBEIIICHHE).

Hlkad MOXKET H3roTaBIMBATbCA B HABECHOM WJIM  HANOJBHOM
ucrosiHeHnH. B 00osouky 1mikada ycTaHaBIMBAaeTCs ChEMHAas MaHENlb C
KOMILJIEKTYEMBIM 00OpYAOBaHUEM WJIM 00OPYIOBAHHUE Pa3MEIAETCA Ha PaMHO-
pEeeYHON KOHCTPYKLHUU.

JBeppr mikada BhIMOTHSAET (GYHKIUIO JUIEBONM maHend. Ha Hei
pacroyiaraercs YIPABJISIFOLIAs " CBETOCHUTHAJIbHAS arnmaparypa
(mepexiroyaTenu, CBETOBbIE HHIUKATOPHI, TAaHEIb KOHTPOJIIEPA).

B mkady mpemycMoTpeHa 3aluTa 3JIEKTPUYECKMX YCTAHOBOK IIpU
Heperpy3kax U KOPOTKUX 3aMbIKaHUSX.

B mkadax cwioBol KOMMyTalMM —pacHojlaraercs —Cieayroliee
o0opyioBaHuE:

- peneiiHble cXeMbl ynpaBieHHs (pesie, KOHTaKTOpbI, TEIJIOBbIE pETe,
KHOTIKH, TIEPEKIII0YaTENN);

- BBOJIHBIE  aBTOMATUYECKHE  TEPMOMATHUTHBIE  BBIKJIIOYATEIU
CTAallMOHAPHOTO W BBIKATHOTO WCIIOJHEHHWs HAa TOKM oT 16 mo 630 A ¢
MOTOPHBIMH MPUBOJAMHU B KQUECTBE KOMMYTHUPYIOLIUX YCTPOUCTB;

- KOHTAKTOpbI JJIi KOMMYTAalM¥ CHJIOBBIX LIEMEH € MEXaHWYECKON
OJIOKUPOBKOW OT OJHOBPEMEHHOTO CpalaThIBaHUS, BpEeMs MEPEKIIOYCHUS
(cpabateiBanust) BBog0B ot 0,05 no 0,1 c.;

MUKPOIIPOLIECCOPHAS CXEMA YIIPABJICHMS HA KOHTPOJIEpax;
4acTOTHBIE MTPeoOpa3oBaTey;

YCTPOWCTBA IIJIABHOTO ITYCKa;

mkadHoe 060pyI0BaHue.

B nosicautensHoi 3anucke KII HeoOxoaumo MpencTaBUTh ONUCAHUE
pabotel ACY TII u geiicTBuii oneparopa.

B Ilpunoxennsx 8,9 u 10 npuBeaeHsl npuMepbl TEXHUYECKON
ctpyktypsl ACY TII, BHyTpeHHero Bujia mkada ynpaBieHUsl | MJIaH
MPOKJIAJIKK KaOEJIbHON CeTH.

6.9. CocTraB nporpaMmMHo-ajropurMudeckoro ooecnedenus ACYTII

[Tporpammuoe obecneuenue (I10) ACYTII nomkHo GasmpoBaThCs Ha
MEXIYHApOMHBIX cTaHmaptax, Hanpumep, I|EC 61131-3, u oTBeuaTh
COOTBETCTBYIOIIUM CTaHJapTaM: MOIYIBHOCTH, UEPAPXUIHOCTH,
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3¢ (HEKTUBHOCTH, MPOCTOTE HWHTETPAIUH, THOKOCTH, HAJACKHOCTH, KUBYUYECTH,
YHU(PUKAIUU PEIICHUH U HATJISTHOCTH.

MO ACVYTII nenutcs Ha O6a3zoBoe ((puUpMEHHOE), IOCTABISEMOE
pazpabotrunkom  IITK, wu  mnpukiagHoe(mMOIB30BATENBCKOE),  KOTOPOE
pa3pabaThiBaeTcCs, Kak npaBuiio, paspadorunkom ACYTII.

bazosoe I1O noapa3zaensiercss Ha CHCTEMHOE U HHCTPYMEHTAJILHOE.

Cucremnoe IIO0 Bkmroyaer B ce0sA: ONEPALMOHHBIE CHCTEMBI,
porpaMMbl 0OOMEHa JaHHBIMU, CUCTEMBI yrpaBiieHus: 6azamu nanHbix (CYB/).

NuctpymentanbHoe 110 Bkmrouaer B ceOs: CpeacTBa HACTPOWMKH
6azoBoro 110, auarnoctuku I1TK, cpenctea co3gaHus v OTIAAKH TPUKIATHOTO
[10.

NuctpymenTanbHOE 110 10mKHO BKIIFOYATH CIIEYIOIINAE IPOTPAMMHBIE
CpelcTBa:

KOMITOHOBKM M Te€HEepalMM TEXHUYECKUX M IMPOTrPaMMHBIX CPEJICTB
IITK.

bubnmoTtexy mporpaMMHBIX MOJyJIel CTaHJApTHBIX aJITOPUTMOB cOOpa
1 00pabOTKH MH(POpMALH, YIPABICHUS, PETYJIUPOBAHUA U TEXHOJIOTHMUECKUX
3aIlHT.

@opMUpPOBaHUE NPOrPAMMHBIX MOJAYJIEH Ha OCHOBE AJITOPUTMOB,
pa3pabOTaHHBIX C UCHOJIb30BAHUEM SI3BIKOB MTPOTrPaAaMMUPOBAHUS U OUOIMOTEKU
CTaHAAPTHBIX MIPOrpamM.

Opranuzanuu u oocayxuBanus 0a3 nanubix (B/I).

Junarnoctuku texauueckoro u 110 ACYTIL

CpenctBa pazpabotku I10.

[Tpuknannoe IO pomxHO obecrieunBaTh peanu3anuio Bcex (yHKIUN
yrOpaBieHuss U 00paboTku WHGOpPMAIMM B COOTBETCTBUU C TEXHUYECKUM
3amanueM (T3) na ACYTIL

Bce tunosslie 3a1auu , CBsI3aHHBIE CO COOPOM, 00OpPabOTKOM, Tepeaayuei,

XpaHEHHEM U TIPEJICTaBIICHUEM HH(POPMAIINH, a TakXe C BblIaye
YIOPaBISIONIUX BO3/ICIICTBU, JTOJKHBI MPOrpaMMHUPOBATHCS Ha
TEXHOJIOTUYECKUX  s3bIkaxX,  Hampumep IL  (cmucok — WHCTpyKIHiA),

ST(ctpykrypupoBanubiii Tekct), LD(s3pik aumarpamm), FBD(s3b1x quarpamm
dyHKIMOHATBHBIX 0J10KOB) U SFC(s13bIK rpaduyecKux cxem).

K cnenuansHoMy mporpamMmMmHoMy oOecrieueHuro oTHocsitcs SCADA-
CUCTEMBI, HCIIOJIb3yeMble, KaK TPaBWJIO, B PACIPEICICHHbIX CHCTeMax
ynpasienus (PCY) Ha BEepXHUX YPOBHSX.

OcHoBubie PpyHkiiun SCADA-cuctem crienyromue:

1. COop naHHBIX O MMapaMeTpax IMpoiiecca.

2. OOpaboTka u xpaHeHue HHHOPMATIHH.

3. I'papuueckoe npencraBaeHne HHGOpPMALIHU.

4. CurHanmuszauusi  OTKJIOHEHUS  IAapaMEeTPOB  TEXHOJIOTMYECKOTO
npolecca.
dopmHupoBaHUE OTYETHBIX JOKYMEHTOB.
dopmupoBaHUEe KOMaH I ONIepaTopa Mo U3MEHEHUIO PeKUMa paboThI

o v
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TOYVY.

7. ABTOMAaTHYECKOE€ YIPaBIECHUE XOJOM TEXHOJIOTHYECKOTO IMpoliecca
B COOTBETCTBUU ¢ wumerommmucss B SCADA-cucremax
QITOPUTMAMHU YIIPaBJICHUS.

Haubonwimee pacnpoctpanenue mnoaydwnn cienyronme SCADA-
cucrembl: In Touch(CIIIA), Genesis32(CILIA), Trace Mode(Poccus), Master
SCADA(Poccust), KPYT 2000 ( Poccus) u ap.

B mamHOM pasnmene B COOTBETCTBUM C 3aJaHUEM JOJDKHO OBITh
MPEACTABIICHO  OMHCAaHUE MPOTPAMMHO-AJITOPUTMUYECKOTO  00ECTICUCHUS
pa3pabateiBaemoit ACY TII, B cocTaB KOTOPOr0 MOTYT BXOAUTH aJITOPUTMBI
YIPABJICHHS, CTPYKTYPHBIE CXEMBI WJIH aJITOPUTMUYCCKHAE CTPYKTYPHBIE CXEMBI
peryisatopoB ACP.

TpeboBaHus K COCTaBy NPOrPaAMMHO-aJITOPUTMUYIECKOTO OOCCIICUCHUS
paspabateiBacmoit ACY TII onpenensier pykoBogutens KII.
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7. OOOPMJIEHUE KYPCOBOI'O TIPOEKTA

KypcoBoii mpoekT MOoDKeH CcoAep)KaTh TEKCTOBBIM M TrpauuecKuid
WUTIOCTPaTUBHBIA MaTepual. KypcoBble MPOEKTHI BBIMOIHSIOTCS MO OKOHYAHHUH
W3YYCHUS IUCIHIUINH, ONPEICICHHBIX yU4eOHBIMU TUTAHAMH, W SIBIISIOTCS, TaKkKe
KaK 9K3aMEHBbl M 3a4eThl, OJHUM M3 BUJOB TeKymed arrecranuu. Kypcosbie
MIPOEKTHI IOJDKHBI OTBEYATh KBATH(PUKAITMOHHBIM TPEOOBAHUSM IO COJCPIKAHUIO U
o opMIICHHIO.

PexoMengyercst creayromuii TopsSA0K pa3MeieHnsl MaTepraia B KypCOBOM
MpOeKTe (CM. paznen S).

KaxxnoMy KOMIUICKTY JIOKYMEHTOB KypCOBOTO TIPOEKTa IPUCBAUBAIOT
CaMOCTOSITeNIbHOE 0003HAYCHHE, B COCTaB KOTOPOTO BKIIFOUAIOT 0a30BOC 3HAUCHUE
U MapKy. bazoBoe 3HaueHHe COCTOWT W3 MM(pPa CHEIUATBHOCTH U Yepe3 neduc -
mmdpa crymeHTta. Mapka KypcOBOTO MpPOEKTa IO aBTOMATH3AaIlMM COCTOWT W3
OykBel A W MapKu TOTO TIPOM3BOJACTBA (0OOpYIOBaHWS), JJII KOTOPOTO
pa3pabaTrbhIBacTCsl CHCTEMa aBTOMATHUYECKOTO YIPAaBICHHS, W Yepe3 TOYKYy -
MIOPSIZTKOBOTO HOMEpa JOKyMeHTa. Hampumep, Jutst KypcoBOTO TIPOEKTa CTYACHTA C
mmdpom 98035, pa3pabaThIBarOIIero aBTOMAaTU3UPOBAHUE KOTEIHLHOW YCTAaHOBKH
(KY), obo3znauenne xypcoBoro npoekra oymaet 15.03.04-98035 AKY.X, rae X —
HOPSIKOBBI HOMEP JOKYMEHTA.

7.1. OpopMiieHHE TEKCTOBOM YaCTH KYyPCOBOI0 IIPOEKTA

TexcToBast yacTh MHpPOEKTa BBIMNOJHIETCS MALIMHOIMMCHBIM CIIOCOOOM Ha
oJHOM cTopoHe Oymaru. IIpum meuaTu Ha KOMIIBIOTEpE pPEKOMEHAYeTCs IIPUPT
TIMES NEW ROMAN pa3mepom 14 myHKTOB, I€4aTh 4epe3 IMOITOpa
MEXCTPOYHBIX UHTEPBAJIA.

IIpu nevatn octaBisirOTCA NOJIA: ciaeBa — 20 MM, CIIpaBa, CBEPXY M CHHU3Y —
10 5 MM, C pPAMKOM.

TexcroBasgs 4YacTb KypcOBOTO IPOEKTa COCTOUT U3 TPEX JIOKYMEHTOB:
BEJIOMOCTHU NMpOEKTa, pedepaTa U MOACHUTEIHHON 3anmucku. [IepBroIil (3arjiaBHbIN)
JUCT KaXXJI0ro JOKYMEHTa MMEET B MPAaBOM HHUKHEM YTy OCHOBHYIO HaIMCh
(wrramm) cornacHo Ilpunoxkenuto 11, ocranpHble TUCTHI - cornacHo [Ipunoxxenuto
12,

Paznensl  OCHOBHOM 4acTW  NOSICHUTEIBHOW  3allUCKU  HYMEPYIOTCS
apaOckumu 1 pamu.

[Toapaznensl HyMmepyroTcs apaOCKuMH [HPpaMu B Tpeaesax Kaxiaoro
paznena. Homep cocTouT U3 HOMepa pas3zenna 1 HoMepa Moapas3zaeiia, pa3lesIEHHbIX
TOYKOM, Harpumep, 2.1.

[TynkThl HyMepylOTCSl apaOckuMu H(paMu B MpeAenax Kaxaoro pasziena.
Homep cocrouT u3 HoOMepa pas3nena W HOPSJAKOBOTO HOMEpa IyHKTa,
pa3enéHHbIX TOUKaMu, Hanpumep, 2.1., 2.2. u T.A.
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3aroJIOBKM  pa3eNioB  MMIIYTCS NPONUCHBIMU  OyKBamu, 3aroJIOBKH
IIOJIPA3/IEJIOB U ITYHKTOB — CTPOYHBIMH. 3aroJOBKM HE MOMYEPKUBaAIOTCS. Touka B
KOHIIE 3aroJIoBKa He ctaBuTcs. Kaxxnplil pa3nen ciieyeT HaunHaTh ¢ HOBOT'O JIMCTA
(cTpaHuILbI).

CrpaHuibl TEKCTOBOM 4YacTH KypCOBOI'O IPOEKTa HYMEPYIOTCS apaOCKUMU
mudpamu ciaeayomum odpa3om. IlepBoil cTpaHuIleil CUNTAETCSI TUTYJIBHBIN JIUCT
(HOMep CTpaHMIIbl HE CTaBUTCS), BTOPOM — 3aJjaHUE HAa KYpPCOBOE IIPOEKTUPOBAHUE.
Benomocts mpoekTta, pedepar W TOSICHUTEIbHAs 3aliCKa, Kak OTJEIbHbIC
JIOKYMEHTBI, UMEIOT CAMOCTOSITETIbHYIO HyMEpaIuio JIUCTOB, HauYnuHas ¢ udpsl 1.
[TopsinkoBeIif HOMEp JIMCTa CTAaBUTCS B rpad)e OCHOBHOW HAAMUCH (ILITAMIIE).

Bce eauHMIBI M3MEpPEHUs, HCIOJIB3yEMbI€ B IOSICHUTEIBHOW 3aIlMCKe,
noJKHBI ObITh BhIpakeHbl B cucteMe CH mo ['OCT 8.417-81 «I'ocynapcTBeHHas
cucteMa oOecreueHus eIUMHCTBA U3MepeHuid. EquHUIb GU3HnUecKuX BEIUYMH» U
OBITh €IMHOOOPA3HBIMU 10 BCEMY TEKCTY 3aIIUCKU.

CuMBOJIBI, BXOAsIIME B (OpPMYJTy, BBIIUCBIBAIOTCS B KOJOHKY IIOJ
dopMyIoil mocne cioBa «rae». B koHIe pacmMPpOBKH Ka)kI0ro 0003HAYCHUS
YKa3bIBAE€TCS €r0 Pa3MEPHOCTb.

®opMyJbl HyMEPYIOTCS MTOCIIE0BATENBbHO apaOCKUMU U pamMu B IIpeeaax
pasnena. Homep ¢opMyIibl 1OKEH COCTOSATh U3 HOMEpa paszzesia U MOPSAKOBOTO
HOMepa (popMyJibl, pa3AeNEHHBIX TOUKOU, Hanpumep, 1.2.

Homepa popmyn npocrasisitorcs crpaBa oT ¢Gopmyll, B CKOOKax, Ha OJHOU
BEPTUKAJILHOM JIMHUM JIUCTA.

Bce wutrocTpanuy MOSICHUTENIBHOM 3alUCKU (CXEMBbI, ACKHU3bI, YEPTEKH,
doTorpaduu) UMEHYIOTCS PUCYHKAMU. PUCYHKH UMEIOT CKBO3HYIO HYMEpalUIo
apabckumu 1udpamu. Jlomyckaercs Hymepalusi PUCYHKOB MO TUIly (OpMYI.
Has3Banue pucyHka pacnomararorT mnocne cimoBa «Puc.», Hampumep: Puc. 5.
['paduixu mepexoaHBIX TIPOIIECCOB.

JlononHuTenbHbBIE ~ O0O3HAUEHHS  HAa  PUCYHKE  TNPUBOAST  HUXKE
MMOAPUCYHOYHOU HAJITUCH.

PrcyHKM TOJKHBI pacrionaratbes cpasy nocie CChUIKM Ha HUX.

Tabnuibl pa3menIarTcs Mocie MepBOro YIIOMUHAHUS WX B Tekcte. Hax kaxmoit
TabNIuIEeH JO0KEeH OBITh 3arojIoBOK (Ha3BaHHUE), KOTOPBIM IMOMEIIAeTcs IMOoJ
cioBoM «Tabmuua». Tabmuibl HMMEIT CKBO3HYIO HyMeEpaluio apabCKUMU
uudpamu. s equHooOpas3ust 10MycKaeTcss Hymepalus TaOiauIl Mo TUIYy Gopmy,
T.e. MO pazaenam, Hampumep, «Tabmuma 2.2». Ilpu nepeHoce TaOaMIBI Ha
CIIEIYIOUIYI0 CTpaHUIly TOJOBKa TaOJMIBI HE TMOBTOPSAETCA, a Ha CIEIYIOUIYIO
CTpaHMILy TEPEHOCHUTCS HyMmepauus rpad, U JAellaeTcid HaJIINUCh 10 TUIY:
«IIpopomxenue Tadm. 4».

PacnieuaTtkn ¢ KOMIbIOTEpA, MPOrpaMMbl U CXEMbl AITOPUTMOB MPU HUX
o0bemMe 10 TpEX CTpaHUI] paclojaralTcsi HEMOCPEACTBEHHO M0 TEKCTY
U3JI0KEHUS, Tpu OobiieM 00bEMe ux opopmisaroT Kak [lpunoxxenust.

B nepedeHb HCIOJIB30BAHHOM JUTEPATYpbl BKJIOYAIOTCS BCE HCTOYHUKH
uHbOpMaIlMK, HCIOJB30BAHHBIE TMPU KypCOBOM  MpoeKThpoBaHuu. OHHU
pa3MeIarTCs B MOPSAAKE MOSBJIEHUS B TEKCTE 3amUCKU. [Ipu ccbuike B TEkcTe Ha
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WCTOYHUK WH(POPMAIIUN TPUBOIUTCS TOPSIKOBBIA HOMEP TI0 CTIHCKY JTUTEPATYPHI,
3aKJIIOYEHHBIN B KBaJPATHbIE CKOOKHU.

Bce Marepuanbl MOSCHUTENBHOM 3alMCKU pacoiaraloTcsl Tak, 4TOObl UX
MOKHO OBLIO YUTaTh 0€3 pa3BoOpOTa 3aMKCKH, JIMOO IMyTEM MOBOPOTA MO YaCOBOM
cTpenke Ha 90°.

KypcoBsie mpoekTsl opopMIIsitoTcst B cooTBeTcTBUM ¢ TpeboBaHusimu ['OCT
7.32-2001.

7.2. OpopMiieHne rpapuuecKoi 4aCTH KyYPCOBOI0 MPOEKTa

['padmyeckyro 4acTh KypCOBOTO MPOEKTA YCIOBHO MOXKHO Pa3AeIUTh HA
YEepTEKU U JEMOHCTPALIMOHHBIE TUIAKATHI.

K uepTesxam oTHOCATCS (QYHKIIMOHAJIBHBIE CXEMbI aBTOMAaTU3alUU U
KOHCTPYKTHBHO-TEXHOJIOTMYECKUE CXEMBbI 000pYy10BaHUA. YepTeKHU BBIMOIHAIOTCS
B COOTBETCTBUH C HOPMATUBHBIMH JOKyMEHTaMH METOJIOM MAITMHHON TpaduKH.

['paduueckas 4acThb MPOEKTa, BKIOUYamONias (YHKIHOHAJIBHYIO U
Texanueckyto cTpyktypy ACY TII, Bemonnsiercs ¢ npumenennem AutoCAD.

['paprueckas yacTh MpPOEKTa BBINOJIHSAETCS HA CTaHAAPTHBIX (QopMarax
cormacHo ['OCT 2.301-68 (pekomenayercsi opmat A3) ¢ OCHOBHON HAIIUCHIO
(mramnom) mo 'OCT 21.101-93 B mpaBom HmkHeM yriay. OOpaser; OCHOBHOM
Hajnvcu npusBeAEH B [Ipunoxenun 13.
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HPUJIOKEHUSA

[Tpunoxenue 1

IlepeyeHb HEKOTOPHIX HOPMATHBHBIX JIOKYMEHTOB, HCII0JIb3yEMbIX NPH
padoTe HAl KypPCOBBIM NPOEKTOM

1. Jlnsg yeprexew, NpeaHa3sHAYEHHBIX Uil NPOU3BOACTBA CTPOUTEIBHO-
MOHTaKHBIX pa0oT:

I'OCT 21.101-93. CIIAC. OcHoBHBIe TpeOOBaHUS K MPOCKTHON U pabdoueit
JOKYMEHTalUH.

I'OCT 21.110-95. CIIIC. IlpaBunma BBITIOJTHEHUS cCrenUbUKAIIIN
o0opyioBaHus, U3ACIUN U MAaTEPHAJIOB.

I'OCT 21.208-20.13. CITJIC. ABTOMaTH3aIMs TEXHOJIOTHYECKHUX IMPOIIECCOB.
VYcnoBHbIe 0003HaUEHUs TPUOOPOB U CPEICTB ABTOMATU3AIMH B CXEMaX.

2. Jlns gyeprexxel M3nenauil, Moasiexalux U3roTOBICHUIO HA MPEANPUSTHH:

I'OCT 2.101-68. ECK/I. Buas! uznenuii.

I'OCT 2.102-68. ECKJ. Buapl M KOMIUIEKTHOCTH KOHCTPYKTOPCKHX
JTIOKYMEHTOB.

I'OCT 2.103-68. ECKA. Cramuu pazpadbotrku. 'OCT 2.104-68. ECK/I.
OcHOBHBIE HAIIHCH.

3. O6uue npaBuiia BHITIOJIHEHUS YEPTEKEU:

I'OCT 2.109-73. ECK/I. OcHoBnble TpeboBanus k ueptexxam. 'OCT 2.119-

73. ECKH. Ockusubiii npoekt ['OCT 2.120-73. ECKJ. TexHudeckuit

HPOEKT.

I'OCT 2.301-68. ECKJI. ®opmarel. 'OCT 2.302-68. ECKJI. Macmita0sl.

I'OCT 2.303-68. ECK/I. JIuauwu.

I'OCT 2.304-68. ECK. lIpudTh yepTeKHbIE.

I'OCT 2.307-68. ECK/I. Hanecenue pa3mMepoB U MPEAEIbHbIX OTKJIOHEHH.

I'OCT 2.701-84. ECKA. Cxembl. Bunpl u Tunsl. O01me TpedoBaHus K
BBITIOJTHEHUIO.

I'OCT 2.781-96. ECKI. O0o3HaueHusi yclioBHbIE Tpaduyueckue. ANmnapaTsl
THJIpaBIMYECKAEe W TTHEBMAaTHUECKHUEe, YCTPOMCTBA YNpaBiCHHWs W MPUOOPHI
KOHTPOJIbHO-MU3MEPUTETHHBIC.

I'OCT 2.793-79. ECKI. O603HaueHust ycnoBHbIE rpaduyeckue. IIEeMEHTHI
M YCTpPOWCTBA MAIIMH ¥ amlapaToB XHMHYECKUX Mpou3BOACTB. OOmume
0003HAYEHUS.

4. Jlng  TEKCTOBBIX JIOKYMEHTOB Ha H3AEIHSd BCEX  OTpacieu
IPOMBIIIIIEHHOCTH U CTPOUTENICTRA:

I'OCT 2.105-95. ECK/I. O0uue TpeboBaHusl K TEKCTOBBIM JJOKYMEHTaM.

I'OCT 2.106-96. ECK/I. TekcTOBBIE JOKYMEHTBHI.

I'OCT 2.113-75. ECKI. I'pynmoBsie u 0a30Bble KOHCTPYKTOPCKHE
JIOKYMEHTBHI.

I'OCT 7.1-2003. bubmuorpaduueckass 3anuch. bubauorpaduyeckoe
OIHCaHue.
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I'OCT 8.417-81. TocynmapcTtBeHHasi cuctemMa OOECIeUYeHUs €IUHCTBA
u3MepeHuil. EquHuiel pusnyeckux BeTU4MH.

5. Iyt aBTOMaTU3UpOBaHHBIX cucTeM yripaBieHus (ACY):

I'OCT 2.702-75. YcnoBHble n3o0pakenust B anekTpudeckux cxemax. ['OCT

24.104-85. CTI ACY. ABTOMaTU3UPOBAHHBIE CUCTEMbI YIIPABJICHHUS.
OO6mue TpedboBaHUsI.

I'OCT 24.301-80. CTJ ACY. OO6mme TpeboBaHUSI K TEKCTOBBIM
JIOKYMEHTaM.

I'OCT 24.302-80. CT ACY. O6mume TpeOOBaHUS K BBIIOJHEHHUIO CXEM.

I'OCT 24.303-80. CT ACY. O603HaueHus yCIOBHbIE TpaduuecKue
texuuueckux cpeacts 'OCT 24.304-82. CTHA ACY. ABromaTu3MpOBaHHbIE
CUCTEMBbI
yrpasieHus. TpeOoBaHMs K BBIIIOJHEHUIO YEPTEKEH.

I'OCT 24.701-86. CT ACY. HaaéXxHoCcTh aBTOMAaTU3UPOBAHHBIX CUCTEM
yrnpasieHust. OCHOBHBIE TIOJIOKEHUS.

I'OCT 34.003-90. CTH4 ACY. Undopmanuonnas texHonorusi. Kommiekc
CTaH/JapTOB HA aBTOMAaTU3UPOBAHHBIE CUCTEMBI. TE€pPMUHBI U ONpPEICTICHUS.

I'OCT 34.201-90. CTH4 ACY. Undopmanuonnas texnonorusi. Kommiekc
CTaH/JapTOB Ha aBTOMAaTHU3UPOBAHHBIE CHUCTEMbI. BHJbI, KOMIUIEKTHOCTh H
0003HaYeHUe JOKYMEHTOB IPU CO3JaHUN aBTOMATHU3UPOBAHHBIX CUCTEM.

I'OCT 34.601-90. CTH ACY. Undopmanmonnas texnojorus. Komrmieke
CTaH/JapTOB HAa aBTOMAaTU3UPOBaHHbIE cucTeMbl. CTauu CO3qaHusl.

I'OCT 34.602-89. CTH ACY. Undopmanmonnas texnojorus. Komrmieke
CTaHJApTOB Ha AaBTOMATHU3WPOBAHHBIE CHUCTEMbl. TEeXHUYECKOE 3aJaHuEe Ha
CO3JaH1E aBTOMATHU3UPOBAHHOM CUCTEMBI.

I'OCT 19.002-80. Cxema anropuT™MoB U nporpamm. [IpaBuiia BeIOTHEHHUS.

I'OCT 19.003-80. Cxema anroputmoB u nporpamm. O003HaYEHHS YCITOBHBIC
rpaduyueckue.

P/150-680-88. CTH ACY. ABTOMAaTH3UPOBAHHBIC CUCTEMBI YIPABJICHHUS.
OCHOBHBI€ MOJIOKEHUS.

P/150-698-90. CTH ACY. ABTOMAaTH3UPOBAHHBIC CUCTEMBI YIIPABJICHHUS.
TpebGoBaHust K COIEP>KaHUIO JOKYMEHTOB.
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[Tpunoxenue 2

®opMa TUTYJIBHOIO0 JIHCTA KyPCOBOT0 MPOEKTA

MHUHHUCTEPCTBO OBPA3OBAHMS 1 HAYKHU POCCUMCKOM ®ENEPAIIUNA
OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIbBHOE

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA

«CAHKT-IETEPBYPI'CKH TOCYJIAPCTBEHHBI YHUBEPCUTET
MNPOMBIIIJIEHHBIX TEXHOJIOI'M U TU3AHHA»

BbICHIAS IIKOJIA TEXHOJIOI'MA 1 DHEPT'ETUKH
MNHCTUTYT SJHEPreTHKH U ABTOMATH3ALUH

Kadenpa ATII u I1

Tewma:

Beimonnun:
Cryaent rpynmnsl (tmdp)

IToanuce

[Tposepu:
PykoBoaurenb

IHoanuce

KypcoBoii mpoekt
MO TUCUHUTIIIUHE

«ACVYTII»

Cankr - [letepOypr
2017
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[Tpunoxenue 3

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKHW POCCUMCKOM ®ENEPAIIUNA
OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE

YYPEKXJIEHUE BBICIHEI'O OBPA3OBAHMUMA

«CAHKT-IETEPBYPI'CKH TOCYJIAPCTBEHHBI YHUBEPCUTET
MNPOMBIIIJIEHHBIX TEXHOJIOI'M U TU3AUHA»

BbICHIAY IIKOJIA TEXHOJIOI'MA 1 DHEPTETUKH
MHCTUTYT JHEPreTHKH U AaBTOMATH3aLUH

Kadenpa ATIIull

3AJJAHUE HA KYPCOBOE ITPOEKTHUPOBAHUE

Crynent

1O ANMCLHUIUIMHE «ACYTII»

rpynmna (uuop)

Tema mpoekTa

Conepxanue OCHOBHOM YaCTH MOSICHUTENBHOM 3alIUCKU

1.

©ONO U R~WLD

Ha3nauenue u uenu coznanus ACYTII

AHanu3 cyniecTByIolel CUCTEMbl aBTOMAaTU3ALUN
Tpe6osanus k ACYTII

TOO aBTOoMaTu3anuu

Pa3pabotka pynkunonansHoit crpykrypst ACYTII
Pazpabotka nunpopmannonnoit monenu ACYTII
Be16op 1 o6ocroBanne KTC

Pa3paborka Texunueckoit crpykrypsl ACYTII

CocTaB MporpaMMHO-ITOPUTMHIECKOTO 00eCTIeueHHUs
ACVYTII

I'paduaeckas qactp:

1.
2.

OynkiuoHanpHas ctpyktypa ACYTII
Texnnueckas ctpykrypa ACYTII

3agaHue Ha KypCOBOE MPOCKTUPOBAHUE BBIJAHO « _» 201 r.
Cpok mpeacTaBiIeHUs] KypCOBOT'O MPOEKTA K 3alIUTE « _» 201 r.
PykoBoauTenn Ucnonuurenn

MOATHUCH MOJIUCH
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[Tpunoxenue 4

IIpuMep BeAOMOCTH MPOEKTA

Bexomocts npoexkra

A
\ 4

< [
< L

A

Ne Dop- Koa. Kou [Ipu-
JIOKY- MaI; O0o3HaueHue HaumenoBanue JIMcC- K3 ) Meya-
MeEHTa TOB ) HUE

ABTOMaTH3aMA.
BenomocTs mpoekrTa.
A4 15'013&?(@918035' TOII-1 Yeneuxoro 1
’ MEXAHUYECKOTO 3aBO/IA.
Koténm HKTU-75-39D2
Ad 15.03.04.98035. ABTOMAaTH3AIS. 1
AKYVY.2 Pedepar
A | 15030498035 | (EAEEANE |
AKY.3 3amncKa
ars | 15.03.04.98035. q,yHKfﬁflffm,Hag .
AKY 4 aBTOMAaTHU3allNH
A3y | 15.03.04.98035. Cxel‘f{i cToyrypras |
AKY.5 TEXHUYECKHUX CPEICTB
A3 15.03.04.98035. TeXHoiE:ITI?eCKHX 1
AKVY .6 S
8 70 64 8 20

OcHoBHast Haanuchk (mrtammn) — [Ipunoxenne 10
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[Ipunoxenue 5
IIpumep pedepara
Pedepar

ITpoexkr 85 c., 2 kH., 24 puc., 12 Tadiu., 50 UICTOYHUKOB, 2 MPUJL.

TOII-1 YEIIELIKOI'O MEXAHUYECKOI'O 3ABOJA, KOTEJI HKTHU-
75-39d2, ITPOEKT ABTOMATU3AILINMN, PEI'YJIMPOBAHUME
TEMIIEPATYPBI ITAPA, MOAEJIMPOBAHUE, IITK CIIEKOH.

O6bekToM aBToMaTu3anuu sBiagercs koren LKTU-75-3902 TOII-1
Yenenkoro MEXaHM4eCcKoro 3aBo/ia.

enb padotsl — Mmoaepau3anuss ACYTII koTeapHON YCTaHOBKH C JIETaIbHOU
Pa3paboTKOM CUCTEMBI PETYIMPOBAHUS TEMIIEPATYPhI CBEKETO Mapa.

BeinmonHeHbl ucclienoBaHUsS [IBYX BapUaHTOB CHUCTEMBI PETyIMPOBAHUS
TEMIIEpaTypbl Iapa Ha MaTeMaTHdecKoh wmozaenu. OnpeaeneHbl MmapameTpbl
HaCTPOMKH PETYISITOPOB.

B pe3ynbrare uccnenoBanus BeiOpaH Oosee 3 (HEKTUBHBIN JBYXKOHTYPHBIM
BAPUAHT PETYJIUPOBAHMUS.

B kauectBe TexHnueckux cpeacts aBromatuzauuu BeioOpan [ITK CITEKOH.

Brenpenue npeanonaraercs Ha kotiax cr. NeNel2, 13 TOII-1 UM3.

[Ipunoxenue 6

OynkunoHanbHas cTpykrypa ACY TII maposoro kotna TI'M-84b

ACY TN kotna TIM-
84b

WNHbopMaumoHHas nogcucremMa Ynpasnstowas nogacucrema

A\ 4 ACP pa3pexeHus B
TOMKe u nepekoca
TemnepaTyp

C6op 1 obpaboTka
MHdopmaLmmn

BT ACP obuero Bo3ayxa

OTobpaxeHue
MHdopMaumm

ACP Tennosom
Harpysku

| | Pernctpauus

ACP nutaHus un
HenpepbIBHOW
neT npoayBKku

XpaHeHune
MHdopMaumm

MNepenaya nHdopMaumm Apyrum
noacucremam

ACP Temnepatypbl
neperpeToro napa

nny
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[Ipunoxenue 7

l'[puMep BBIINTOJIHCHHUA (l)yHKHHOHaJILHOﬁ CXeMbI aBTOMaTH3alluN,
peaJII/I3OBaHHOI7[ Ha NPpOrpaMMHO-TEXHUYCCKOM KOMILICKCE

Coipbé

14

TE
11

NpwuGopel No mecTy

HUIX0BONLTHHIE KOMMYTHUPYIOWME

Jaumra

§ § | Perynuposarme

E Jlormuecxoe ynpaenexme

> > [Tiwcr. ynpaenerme

Cpepcrea Wamepenue

orobpawerns | PerMcTpaums

MynsT ynpasneHua

UHEDOPMELIMM

KoHTpomns napameTpos

| Perynuposauue
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[Tpunoxenue 12

IIpuMep 0OCHOBHOM HAANMCH JJIS TEKCTOBBIX IOKYMEHTOB
(mocyeayromue JUCTHI)
no I'OCT 21.101-93

120
10
o 15.03.04-98035 AKY.2 == =
/]

1 — o603HaUeHNE TOKYMEHTA
2 — TMOPSIIKOBBIN HOMEP JTUCTa
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