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Y cmammi 0ano ananis cmany asmomamusayii ynpasninua ea30mpancnopmuow CUCmMemoro AK 6UpoOHUHO-KoMePUiliHUuM KOM-
naexcom. 30iiiCHEHO 02n1A0 MeXHIYHUX | NPOPAMHUX 3AC00i6, AKI MONHA BUKOPUCMOBYBAMU OIS ABIMOMAMU3AUIT YNPABNIHHA Ha
Pi3HUX PiBHSX, IXHIX BUPOOHUKIE | NOCMAANIVHUKIB, 4 MAKOXN PipM, AKI HAOAIMY NOCIY2U i3 PO3POOIIEHHS Ma BNPOBAONCEHHS CUCTEM
asmomamusauii ynpasninns. Posensnymo cxemy 63aemodii 3acobie asmomamusauii pisnux pienis modeni pynkyionanvroi iepapxii
YNpaeninHa 6UpoOHUUUM nionpuemcmeom. Ha uili 0cHO8i 3anpONoHO6AHO CIPYKIMYPY NpO2PAMHO-MeXHIHH020 KOMNAEKCY 0S A6M0-
mamuzauii ynpaeninns I'TC i pozensnymo gyHxuyii 11020 cknadosux.

Kro4oBi cmoBa: ra30TpaHCIIOpTHA CUCTEMA, ABTOMATU3Allisl yIPaBIiHHA, IPOTPAMHO-TeXHiYHi KOMIIIEKCH.

B cmamuve 0an aHanU3 COCMOSHUS ABIMOMAMU3AUUL YNPABTEHUS 2A30MPAHCHOPIHOL CUCIEMOTL KAK NPOU3BOICINBEHHO-KOMMED-
HecKUM KOMNaeKCoM. Boinonten 0630p mexHuueckux npozpammHulx cpedcme, Komopbie MOKHO UCNONL30BAMDb 07 ABMOMAMU3AULY
YNPABNIEHUS HA PASHVIX YPOBHSX, UX NPOU3BOOUMENell U NOCIABUAUKO8, A MAKie PupM, npedoCmasTIOusUx ycayeu no paspabomie
U 6HEOPEHUI0 CUCEM ABMOMAMU3AUUY yNpasnenus. Paccmompena cxema 63aumo0ericmeus cpedcms asmomMamu3ayuu pasauuHblx
YyposHeil MoOeny yHKUUOHANILHOL UePAPXUL YyNPABNIEHUA NPOU3E00CmBeHHbIM npednpuamuem. Ha amoti ocnose npednodena cmpyk-
Mypa npozpammHo-mexHUHecK020 Komnaexca 01 asmomamusavuu ynpasnenus I'TC u paccmompervt pyHKUULU €20 COCMABNIAIOUUX.

KnrwoueBsie cmoBa: Ta3oTpaHCIIOPTHAA CUCTEMA, ABTOMATU3al A praBHeHI/lﬂ, TIPOTrpaMHO-TEXHNYECKUE KOMITJIEKCHI.

The paper analyzes the automation status of management of the gas transmission system (GTS) viewed as production and business
facility. Hardware and software to be used for various GTS management automation levels, their manufacturers and suppliers providing
the management automation system development and implementation services are reviewed. A scheme of interaction of different level
automation facilities within the model of functional hierarchy of manufacturing enterprise management is considered. Based on the
above, a structure of the hardware and software suite for GTS management automation is suggested and functions of its components are

AsTomMaTm3sauia ynpasniHHa [TC:
CTaH Ta NepcrneKkTUBM PO3BUTKY
3 BukopuctaHHsam MES

VIIK 681.518

considered.

Key words: gas transmission system, management automation, hardware and software suites.

3acrocyBanHaA KoHuennii MES Ta crangaprise ANSI/ISA
95 it ANSI/ISA 88 pmae MOXMMBICTH CTBOPIOBATU CUCTEMU
aBTOMaTM3alil BUPOOHMYNX MiJIPUEMCTB, 5Ki e(eKTMBHO
BUKOPUCTOBYIOTbCA Ha BMPOOHMITBAX PELENTYPHOrO, He-
nepepBHOro Ta guckperHoro Tumis [1]. Ile nae mifcraBu oui-
KyBaTH, 1[0 BUKOPUCTAHHA TaKOTO IIJXOAY A TO6YXOBM
cucremn aproMarnsanii ynpasminaa I'TC Ha omepatuBHOMY
PiBHI JOIIOMO>Ke iCTOTHO IiABUIIUTY KEPOBAHICTh ra30TPaH-
CIIOPTHOI cucTeMt, epeKTUBHICTD 1i eKCIUTyaTalil Ta mpuoyT-
KOBICTb.

OpnHak CTBOPEHH: Ta 3aIIpOBa/PKEHH CUCTeMM KOMIIIeK-
cHoi koMITIoTepusanii ympasninaa I'TC noTpebye 3HauHUX
3arpar. ToMy BaKIMBY pob BiflirpaloTh ONpAIIOBAHHSA Ta
Bepudikanis B pamkax xonuernii MES crpykrypn ta ¢yHK-

L[{OHAaJIbHOCT] TaKoi CUCTeMM 3 ypaXyBaHHAM cCIelmpiku i
aKTya/JIbHOTO CTaHy Ta30TPaHCIOPTHUX IiJIIPUEMCTB i OYi-
KyBaHOTo edeKTy Bif il BIpoBayKeHH.

151 cTaTTs IPOROBXKYE PO3IIAL, PO3MIOYATHIl y IMy6TiKanil
[1]. Tyt mpoBeseHO aHAJI3 Cy4acCHOIO CTaHy aBTOMAaTM3aLlil
ynpapninHA ['TC Ta 3amponoHOBaHO MifiXif 10 IPOBefieHHA
mopeprisanii I'TC Ha 3acagax aBromarusanii (KOMIT I0TepH-
3a11il) yIpaB/IiHHA Fa30TPaHCIOPTHOIO CUCTEMOIO i3 3aCTOCy-
BaHHsM KoHIfemnlii MES.

Cran aBromarusanii ynpasninaa ['TC

CyvacHuil CTaH aBTOMAaTM3allil yNpaBIiHHA Tra3oTpaH-
CITOPTHOIO CUCTeMOI0 YKpaiHu copMyBaBCs 3a OCTAHHE Jie-
CATWIITTSA YHACTIOK PO3Pi3HEHOI aBTOMATHM3allii OKpeMuX
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06’€KTiB ra30TPaHCIOPTHOI IHPPACTPYKTYPY, OKPEMUX TeX-
HOJIOTIYHMX TIPOIECiB UM HAMPAMIB yrpapmiHHsA. Voro Mox-
Ha OXapaKTepy3yBaTl TakK: pparMeHTapHUII i 6e3CHCTeMHUIL.
Takwnit mipgxing He Hepeu6aqae KOOpAVIHALII JIiif, COPAMOBaHMX
Ha aBTOMATM3AIIiI0 Pi3HUX 00’€KTIB, 5K i 3a0e3IeueHHs B3ae-
MOl Mi>K cMCTeMaMI aBTOMATH3allil [X 00 €KTiB.

Hacnigkom 11p0r0 € iHopMalifiHa HeCYMiCHICTb OKpeMux
TeXHO/IOriYHMX 00 €KTiB i mpolecis, cpuynHeHa BifcyTHic-
TIO €[MHOI HaAyKOBO-OOIPYHTOBAHOI KOHIIEMIi aBTOMAaTN3a-
il ynpasninas ['T'C Ta 3actocyBaHHAM iH(OpMaLiiiHO Hecy-
MicHUX 3ac06iB aBTOMarm3anil pisHux 06’ekriB. Lle icToTHO
YCKTAfHIOE JOCTYII O TeXHOJIOTiYHO]I iHpopMariii Kopuctysa-
4iB OIEpaTMBHOrO Ta CTPATEriYHOIO piBHIB yIPaB/IiHHA.

Ycynenns indopmaniitoi rereporennocti I'TC ra crBo-
PEHHA IleHTpasisoBaHOl iHYOPMALIITHOI CHCTEMU 3 MOXK/IU-
BIiCTIO JUCTAHLIIHOrO JOCTYITY [0 1l JaHUX cy6’eKTiB yIpaB-
JiHHA 3 pi3HUX piBHIB PyHKIiOHAIbHOI iepapxil go3BommIN 6
3HAYHO MiBUIINTY KEPOBaHICTh Ta30TPaHCIIOPTHOI CUCTEMIA,
a BigTak - i epexTUBHICTD 1i poboTH.

[Tpore mOTpiGHO MiFKPECTNTH, IO 3aCTOCYBAaHHI KOMII-
NeKcHoro miaxony no asromarusanii I'TC (Bigomoro sk mif-
xig TIA [1]), wo 6ymo 6 pajuKaIbHUM BMPIIIEHHSIM IIPO-
Ormemit, TOTpebye He TiMbKM HOKOPIHHOI MofepHisamii yciei
ra30TPaHCHOPTHOI iHPACTPYKTYpH, ame I 3arpOBajKEHHs
IHIIMX TEXHOJIOTiN MeHe>KMeHTY. Peanisawisa Takoro saBiaH-
ua g I'TC Ykpainn Ha cydacHOMY eTami HOTpebye 3aHaATO
BEJIMKMX IHBECTUIIIN AK Y PO3BUTOK iHQpacTpyKTypn (CTBO-
PEHHA IPOrPaMHO-TEXHIYHOTO KOMIIZIEKCY /I aBTOMATM3a-
il ynpaBiiHHA Bifi caMOro IOYaTKy), TaK B JIIOZCBKI pecyp-
cu (ImigroroBka Ta IIepeIiroToBKa KanpiB). Tomy IIOIIJIBHO
3aificHIoBaTH MopepHisauito ynpasnaiaa ['TC moeramnHo, 3i
36epeKeHHsIM B)XKe ICHYI0YMX 3aC00iB LIIIXOM aBTOMAaTH3a-
11il OIlepaTMBHOTO YIIPaBIiHHSI BUPOOHMUMMIU IIpoLiecaMy i3
Brukoprctanusam MES. Ile 3abesneunTs, nmpuHaiiMHi, Heme-
PEpBHICTb iHPOPMAIIHUX MIOTOKIB Ha BEPTUKAI «KepyBaH-
HA TEXHOJIOTIYHMMH TIpOIlecaMyl — OIN€PATUBHE YIpPaBTiHHA
BUPOOHMIITBOM — YIIPaB/IiHHsI Gi3HeC-TIpOLiecamm».

[Toni6HYy TOYKY 30py BUCTOBUB IIPENCTABHUK JUCIIETIED-
cbKO-TexHonoriunoro ympasninasa BAT «lasmpom» bopuc
Ipurop’es [2]. Bin sasHaums, mio [asmpoM He Mae €IMHOrO
IIPOTPAaMHOTO KOMIUIEKCY I aBTOMaTM3allii yNpaBTiHHSA
Bupo6Hnyow pisnpHictio I'TC, AKuit 6U BUKOPUCTOBYBaIN
B YCiX JOYipHIX KOMIIAHIfX, i CTBOPIOBATU JIOTO HENOL/IbHO,
OCKi/IbKM iCHYI04i po3pisHeHi cucTeMyt QYHKIIOHYIOTD JOBOJI
ycmimno. Buxopa4n i3 11p0ro, B KoMIaHil IPOJOBXKYIOTh pe-
ayli3yBaTy IPOEKTH, CIPAMOBaHi Ha BRockoHaneHHa ACYTII
i3 3actocyBanHaAM SCADA i mopepHisalito cucteMn ympas-
MHHS KOpHopaTuBHOTo piBHs Ha 6asi SAP. 3abesnevenHs
B3aemonii cucrem ACYTII i ERP mmanyerbca jocartu ma-
XOM IIOOYZOBU CUCTEMM JVICHETYEPCHKOTO YIPaBIiHHA K
MES-cucremn [2].

Ina mo6ynoBu 6araTopiBHeBMX POSIOAIIEHNX CHUCTEM
pucnerdepcbkoro ynpasninusa 3AT «ArmantnkTpancrazCn-
CTeMa» IIPONOHYeE BUKopucToByBaty cucremy CIIYPT [3], mo
ABILAE 00010 iHTerpoBaHy 6araTo(yHKIioHanbHY m1aTdop-
MY, KA CK/Ia/Ia€ThCA i3 JJeKI/IbKOX (byHKuiOHa)IbHMX MOJY/IiB:
nificucteMu peanbHoro yacy SCADA, mificucteMn apxiByBaH-
Hs 1 pucnieTdepcbkux 3agad (MES), migcucremu BBeneHHsI-Bi-

MOOpakKEeHHs JTAHMX HA OCHOBI IHTpaHeT, KOMIUTEKCIB st
MaTeMaTMYHOTO MOfie/moBanHA npouecis y I'TC, migcucremn
MiATPUMKM IPUIHATTA YIPABTiHCHKUX pillleHb, CUCTEMU BU-
SIBJICHHS] BUTOKIB.

3rigHo 3 KoHuenmjiewo, AKy peanisye T30B «Kommanis
»TEPCHC”, aBroMarmsanis BMPOOHMYOI HisAIBHOCTI ra-
30TPAHCIIOPTHOTO TifIIPMEMCTBA — Il¢ KOMIUIEKC B3aEMO-
MTOB’SI3aHUX 3aj[ad, SIKMIT OXOIIIIOE: KOMIUIEKC CUCTEM JIMC-
IeTYePChKOTO YIPaB/IiHHA, 3aCO0M KOHTPOMIO IOKa3HUKIB
eKcIUTyaTanii ob6/aiHaHHs, CUCTeMH Bifbopy it aHamisy pe-
3yIbTATiB [IiArHOCTUYHNUX OOCTEXEHb, CUCTEMM YIIPaB/IiHHA
TeXHIYHUM OOCIyrOBYBaHHSAM i peMOHTOM OO/ajHaHH:, 3a-
co6M IS HiITPUMKM 3aXO/iB 13 MiIBUIEHHs HAIHOCTI 06-
Maf{HAHHSL, 3aCO0M /11 KOHTPOJIIO BIACHNX PEMOHTHNX i aBa-
pliteux Gpuraz, sacobu it KOHTPOIIIO 1 aHA/TI3y 3aTa/JbHIX
MOKAa3HUKIB Mis/MbHOCTI. [I10 KOHIIEMIiio IeTa/TbHO BUKJIaJe-
HO B MOHorpadii [4].

Konuenuito mo6ymosn ta MeTopm peanisanili aBTOMaTH-
30BaHOI CUCTEMH OINIE€PATUBHO-AUCIIETYEPChKOTO YIIPaBIiHHA
ra30TPaHCIOPTHOIO CUCTEMOI0 YKpaiHuM po3ITAHYTO B [5].
TyT BU3HaYeHO OCHOBHI KOHLIENITya/IbHi IPYHIUIN TOOYH0-
BI, METOAM PO3pOOKM I 3aco6u peasnisallii Takoi CUCTeMU Ha
ocHoBi MES.

IIporpamuo-TexHivHi 3aco6u aBTOMaTH3AIiL
ynpasniana ['TC

Ha punKy mporpaMHO-TeXHIYHNMX CUCTEM JJI aBTOMATH-
3arjil yIpaB/iHHA BUPOOHNYMMY HiIIPHEMCTBAMIL € TOCUTD
6araTo NMponosuIIilt, AKi MOKHA 3aCTOCOBYBAaTHU y Ta30TpaH-
CHopTHiit ranysi. YacTuHy nux cucteM 36yJOBaHO BiAIOBinHO
no crangaptiB ANSI/ISA-95 (ISO/IEC-62264) tTa ANSI/ISA-
88 (IEC 61512). Cepen dipwm, 1110 3aiIMaIOTHCsT pO3POOIEHHAM
i BIIPOBA/KEHHAM IPOTPAaMHO-TEXHIYHUX CUCTEM Il aBTO-
MaTu3alii yIpaBliHHA Ta30TPAaHCIOPTHUMM CHCTEMaMM, €
taki cBiToBi 6penay, sk ABB, Emerson Process Management,
Invensys plc, OSI Soft, PSI, SAP ra in.

Ipyma ABB mpononye posnogineHi cucreMy aBTOMaTH4-
HOI'0 KOHTPOJIIO /1 ra30IPOBO/IiB Ta KOMIIPECOPHUX CTAHIIiN
Ha ocHOBi waTdopmu 800xA [6].

Kommnania Emerson Process Management € mocTadanbHm-
koM SCADA-pimteHb ij1s c1cTeM TPaHCIIOPTYBAHHA i posIio-
iy Tasy, a TAKOXX IIPOTPAMHOTO 3abe3TedeHHs, BillaIeHNX
tepminaniB (RTU-Remoute Terminal Unit) Ta koM loTepHux
BUMipIOBauiB MOTOKIB rasy [7].

Kommawist Invensys plc mocrayae Ha pMHOK IIPOTpaMHi
pillleHHA /1A CUCTeM YIpPaB/IiHHA PeaJbHOIO 4Yacy Iijj Has-
Boto Wonderware, Ipu3HaueHi, y TOMy 4MCi, A HaTora-
30Boi ranysi [8]. Bona mpomnonye iHopmaniitHy cuctemy
yupasininus npouecamu PIMS (anrm. Process Information
Management Systems) #ns cucTeM BUAOOYBaHHSA, TpaH-
criopryBaHHs Ta mepepobku sik anprepHaruy SCADA-cuc-
TeMaM, L0 TPajguLifiHO BUKOPUCTOBYIOTHCA B ILiil ramysi.
Wonderware — mifgposzin KoMmmaHii, 1[0 Mae IpecTaBHMU-
urBa B YKpaini. CucremMy JMCIETYEPCHKOTO YIPAB/IiHHA Ha
ocHoBi Wonderware BUKOPUCTOBYIOTb (axiBui JesAKuX mif-
pospinis BAT «laznpom» (Pocist), 3okpema [azmpom go6sraa
Am6ypr [9], TYKOVII-Cesepuedreras [10], TiomenbTpan-
cras [11].
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i 4
| ERP | | PLM I | CRM I | HRM | i
Mej oI oro iHHA M
PiseHb 3
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| PLC | | DCS ﬂ | HMI | | SCADA | Batch-cueremu |

Mepexi nepeapaHHs CHIHAMIB | JIaHHX :
- Biikonasui Pisexb 1
Cencopu HpHETPO

Puc. 1. Baaemopis 3aco6is aBTomaT3aLji ynpaBniHHS NiANpyUEMCTBOM

| Ipucrpoi B/B ‘

Kommaniss OSI Soft € pospobHuKOM i mocrayagabHUKOM
PI System - mporpamHOI cucTemMy IjiA YIpPaBIiHHA JaHNMU
peanbHoro 4acy i mogisamu [12]. I1a cucrema inTerpye mani 3
yCixX JiKepert, ollepaTyBHi JaHi Ta 6isHec-indopmariro i Hazae
TOCTYII [0 Liiel KoHcomigoBaHoi iHdopMmariii cy6’exram i cuc-
TeMaM [/ IpUIHATTA pimeHb. Cucrema PI 3gatHa B3aemori-
Aty i3 6inbmr Hbk 400 cucteMamy faHuX i iHdopMaLiiHNMu
JpKepenaMu, cepef AKUX: PO3IOAIIEHI CUCTeMIU KepyBaHHA
(DCS), SCADA, Batch-cuctemn, MES texniunoro o6cmyro-
ByBaHHA, LIMS T1a in.

Kommext PSI GMS (aurn. PSI Gas Management Suite)
¢ipmu PSI [13] - e MoaybHa cucTeMa IPUKIAJHNX IPOrpam
I/11 aBTOMaTU30BaHOTO KOHTPOJIIO, MOHITOPYHTY, aHami3y Ta
MEHEIPKMEHTY B Ta3OTPAHCHOPTHiN ramysi. OyHKIiOHaIb-
Hicts PSI GMS oxo1/110€ TpaHCIOPTYBAHHA I'a3y, Ta30CXOBU-
12, KOMIT F0TepHe MOJETOBaHHA | MPOrHO3YBaHHA, TEXHIYHE
00CITyroBYBaHHS, MiITOTOBKY 3BiTiB TOIIO.

Kopropauiss SAP AG [14] pospobnsie ESA-pimmeHHs
(aurn. Enterprise Software Application) — mporpamHue 3abes-
NEeYEeHHA /A ILJNPUEMCTB, NpHU3HA4YeHe [/IA yIpaBIiHHA
6i3Hec-TpoljecaMu i CTOCyHKaMM 3 KimieHTamit. Pospo6Ox miel
KOPIIOpALIil /I/i Ta30BOI Tay3i CIpAMOBaHi Ha ONTUMIi3alliIo
YTIpaB/liHHA aKTUBAMU Mi[IPUEMCTBA, IPUCKOPEHHs IIpolie-
CiB IMOCTAYaHHSI, MiABUICHHS eeKTUBHOCTI, 3HIDKEHHSI 6i3-
HeC-pU3MKIB.

®ipma SIEMENS [15] mpomoHye mporpaMHMii mpogyKT
SIMATIC IT pnst KoMIUTeKCHOI aBTOMATK3alii BUPOOHMYMX
nigupruemcts (TIA) srigHo 3i crangapTom ISA-95. OcHOBOO
SIMATIC IT e momynp SIMATIC IT Production Suite. Bin
BKIIIOYA€E B cebe cepemoBMuIle M/Isi MOJENTIOBAHHSI BUPOOHN-
urBa SIMATIC IT Framework ta Ha6ip 6a30BUX KOMITOHEH-
TiB s peasnisanil ocHOBHMX (yHKIIilI aBToMarmsanii orme-
PaTMBHOrO YIpPaBIiHHA BMPOOHMYOIO HisABbHICTIO 3TifiHO 3i
cragpaptoM ISA-95. Ocuosai Mopyi SIMATIC IT: Material
Manager — MOLyNb I YIIPaBIiHHA MaTepianamu, Messaging
Manager - MeHemxep moBigoMneHb, Production Order

Manager - MeHef>Kep BUPOOHIYNX 3aMOBJIEHb, YCTIETUEPH-
3arlis BupoOHUNTBa, Personnel Manager — MeHemXep 1epco-
Haiy, Historian - yrnpasiiHHs BifféOpOM, HarpOMajpKeHHIM
Ta 30epeXXeHHAM JaHUX Ta Habip 3acobiB it ix 0O6poOKu;
Unilab - ynpaBniHHs 71a60paTOPHUMM FOCTIIKEHHAMM
(LIMS), Interspect — ynipaBmiHHA crelyudikaniivMm IpORyKTY.

SIMATIC IT 3paTHmit iHTerpyBaTucs 3 cucTeMaMy i KOM-
HOHEHTaMJ iHIINX pO3pOOHMKIB, a TAKOXK i3 y>Ke BCTAHOBIIe-
HMMM Ha HMigIPUEMCTBI CICTeMaMI aBTOMATH3a1lil.

Kpim HasBaHux yxe (pipM-pO3pOOHMKIB IIPOrpaMHOro
3abe3medeHHs /I TA30TPAHCIIOPTHOI Tamysi, Biomi Takox
pospobku SIMONE dipmu «Simone Research Group» [16].
Pospo6xu SIMONE mnpusHaueHi [ MOfemOBaHHA CTalji-
OHApHMX 1 HeCTalliOHAapHUX IIPOLECIB Yy ra30TPAaHCIOPTHUX
MepeXKax, YIPaB/IiHHA i [ucreTYepusalii Iux Mepex, OITu-
Mi3alii Ta30TPAHCIIOPTHUX CUCTEM Ta iX IPOEKTYBAHHS.

B Vkpaini po3po6neHHSAM NpOrpaMHO-TEXHIYHMX CHC-
TeM aBToMarusalii ynpasninHsa I'TC 3ajimaroTbcs mpoek-
THO-HOCTigHUIbKI cTpyKTypu IIAT «YkprpaHcras» (Hay-
KOBO-JOC/IJHNIT 1 IIPOEKTHMII IHCTUTYT TPaHCIIOPTY Trasy,
M. XapKiB), HAYKOBi KOJIEKTUBY BUILX HABYaJIbHUX 3aKJIajiiB
(IGHTYHI, M. IBano-®paHKiBchK, XapKiBCbKIIT HAI[iOHA/b-
Hull yHiBepcutet papioenexrponikn (mpog. A.Jl. Tesmes),
incruryrie HAH VYkpaiam (IHCTUTYT e/leKTpo3BapIoBaHH:A
im. €.0. Ilarona, IncTuTyt rigpogunamiky, IHcTUTYT mpo-
6rmeM MiLfHOCTI Ta iH.) Ta KoMepuiitaux cTpykryp (T30B «IH-
Terpaa, M. JIpBiB, T3OB «MaTteMaTyyHMil LeHTP», M. JIbBIB).

Mopens iepapxii 3aco6iB aBromarusaii
YIIpaBMIHHA MJNPUEMCTBOM

3acTOCOBYOUY IU ATUPIBHEBY MOJeIb PYHKI[IOHAIBHOI i€-
papxil Bupo6Hudoro mignpruemcrsa [17] ta 6epyun o yBaru
HasIBHICTDb MPOTPaMHO-TEXHIYHMX 3aC00iB aBTOMATM3ALLil, AKi
MOYKHA BUKOPUCTOBYBAaT) Ha Pi3HMUX PiBHAX yIpaBliHHA, [10-
TaMo Mofiefib iepapxii 3aco6iB aBTOMAaTHU3ALil Mi/[IPMEMCTBA
y BUIVIAZL CYKYIIHOCTI 3ac06iB, sIKi HifOTb Ha piBHAX yIIpaB-
JTiHHA 3 TIePIIOTO 110 YeTBEPTHIL, iHGopManiitHIX Mepex 1A
nepefaBaHHA JaHMX Yy MeXaX KOXKHOTO DPiBHA YIpaBIiHHA
Ta KaHA/B 11 0OMiHy iHdopMaliielo MK piBHAME (puc. 1).
HaHi, AKi mepenanTbcsl MiXX CyciiHiMM piBHAMM 3HI3Y Bropy,
KOHCOJIiIYIOThCA BifIMOBIIHO 10 YaCOBMX XapaKTE€PUCTUK iH-
dbopmaniinHux npouecis, Aki 06pOOIAIOTLCA HA BULIOMY PiB-
Hi. Indopmariis, Mo cIrycKaeTbcs 3 BEpXHIX piBHIB Ha HYDKHI,
merajisyerbcs BigmosinHo o iHpopManiHMX moTpe6 HIDK-
4Oro piBHA.

Ha piBHi KepyBaHHA TEXHONOTIYHUMM MPOLIECAMU BUKO-
PUCTOBYIOTD KiHIIEBI IPUCTPOI aBTOMATUKM Ta TeIeMeXaHIKI
(akTyaropn), nepeTBoproBayi GisyHMX BenuunH (CeHcopnu),
IIpUCTPOI BBEJIeHHA/BMUBeIeHH A iHpopMaril.

Ha ppyromy piBHIi BMKOPMCTOBYIOTH iHTeNneKTya/bHi
CHUCTEMM, TIpU3HAdYeHi i 06pOOKM [JaHMX, AKI HAAXONATH
i3 CeHCOpPHOrO LIApy MepLIOro piBHS, Ta BUPOOJICHHA CUT-
HaJIiB yIpaB/liHHSA BUKOHABYUMU NPUCTPOSMH 1IbOTO PiBHA.
Ile - mporpamoBati nmoriuni kourponepu (PLC), posnozine-
Hi cucTeMy aBTOMATMYHOrO KepyBaHH:A (aHrn. Distributed
Control Systems — DCS), SCADA-cucremu (aHr. Supervisory
Control and Data Acquisition) Ta batch-cucremu (anrn. Batch
Automation Systems).
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Jleximbka THUIIB KOMITI0TEPU30BAHNX CUCTEM BUKOPMCTO-
BYIOTb, 3a3BMYail, i Ha TPEThOMY piBHi. IX HasMBaKOTH CuC-
TeMaMl OIEpPATHBHOIO YIIPABMHHS BUPOOHMITBOM (QHITL
Manufacturing Operations Management Systems — MOMS).
Bonn 3a6esneuyioTs MATPUMKY YOTHPHOX IPYII PYHKIIiI OIIe-
paTuBHOrO yrpasinusa pisHs MOM (ynpapniHHs BUPOOHN-
IITBOM, TEXHIYHUM OOCTyTOBYBaHH:AM, AKICTIO Ta 3alacaMm).
Kpim MES, 1o Hux Hajexats maboparopHi indopmariitHo-ke-
pytoui cucremu (aurn. Laboratory Information Management
System - LIMS), cucremyu yopaBmiHHA CKIagaMy (aHITL
Warehouse Management Systern — WMS) Ta KoMIT 10Tepu3oBa-
Hi CrcTeMy YIpaBJiHHSI TEXHIYHUM OOCTYTOBYBaHHAM (QHIVL
Computerized Maintenance Management System — CMMS).

st migrpuMky QyHKIi 4eTBEpPTOro piBHA TAKOX BHU-
KOPUCTOBYIOTb JIeKilIbKa TUIIB NPUKIagHMX mporpam. Ile -
CHUCTeMM YIpaBJIiHHA LUK/IOM XUTTA BUpoOy (aHII. Product
Lifecycle Management — PLM), cucTeMy ITaHYBaHHS pecyp-
ciB mignpuemcrsa (aurn. Enterprise Resource Planning — ERP),
cucteMy B3aeMogii 3 kiientamu (anrn. Customer Relationship
Management — CRM), cuctemy yIpaBIiHHA IIEPCOHANIOM
(aurn. Human Resource Management - HRM).

PLM-cricrema — Iie KOMITIEKC 3ac00iB [yist MiITPUMKH iH-
¢dbopMariitHNX IpoleciB BiICTEOKEHHA IPORYKTY BIPOHOBX
yCbOrO JIOTO JKMTTEBOTO IMKTY. KMTTEBMil LUK IIPOTYKTY
OXOIUIIE yci a3y itoro icHyBaHHs: 3apOIPKEHHs Ta PO3BUTOK
KOHIIEMIIii, MOJIe/TIOBAaHHI, IIPOEKTYBAHHs, PO3POOIEHH TEXHO-
7I0ril, BUIOTOBJIEHHS, MAPKETVHT i peasisauid, iHcTanAauis, cy-
TIPOBI 1 TEXHIYHA MIATPUMKQ, IEMOHTYBaHHS, y TU/Ii3aLlid TOLLO.

Cuctemn CRM HajjatoTh HifTPUMKY B YIpPaBJIiHHI B3ae-
MOJIi€I0 KOMIAaHIil 3 HAABHMMM Ta IOTEHIIIVIHMMI K/IIEHTaMI.
IIi cucTeMM BUKOPUCTOBYIOTb KOMII'IOTEpHi iHpopmamniiai
TeXHOJIOTil JyIsi oprasisauii, aBToMarmsanuii i cMHXpoHisanjii
MAapKeTHHTY, TIPOfiaXy, TeXHIYHOI MATPUMKI Ta 0OCITYTOBY-
BaHHA KJIi€HTIB.

Cucremn HRM - xoMIriorepusoBaHi cucremy, siki Haja-
I0Th HiJTPUMKY B YIPaB/IiHHi TIOACBKMMM PeCypcaMi, a TaKOX
iHcTpyMeHTapiit g iHpopmaTu3alii Ta aBTOMaTH3aLlil yIIpas-
TiHHSL TpOLiecaMul BiOOPy Ta 3aIyYeHHsI, TATOTOBKY Ta KBaJIi-
(iKyBaHH:, 3a0XOYEHH MPAl[iBHUKIB Pi3HNUX KaTerOpill.

Oxkpim cucrem ERP, PLM, CRM ta HRM, fio cuctem vet-
BEPTOTO PiBHSA YIPAB/TiHHA MOXXHA BiJHECTY TAaKOXX CHCTEMM
pospobneHHs TexHonoriynyx npouecis PDES (anrn. Process
Development Execution System). PDES - me cnenianizoBani
IIPOrpaMHO-TEXHIYHI CHCTeMM, TPU3HAYeHi IS PO3pOO/IeHHs
BMCOKOTEXHOMOTIYHMX BUPOOHMYMX TIporeciB. Boun BuHuM-
KM 5K 3acO0M aBTOMATH3allil MPOEKTYBaHHA y TaKUX Hay-
KOEMHMX Tajy3sX, K HalliBIIPOBiTHMKOBI Ta HaHOTEXHOJO-
rii, BUpOOHNULTBO MikpoenekTpoMexaHiuHuX cucteM MEMS
(aurn. Microelectromechanical systems) Ta 6iomMeny4HOI ama-
parypu toro. L1i cuctemu TicHO OB s13aHi, 3 OZHOTO HOKY, 3
cucreMamu PLM, a 3 inmoro - i3 MES-cucremamun.

Ins oOMiHYy maHMMM CHCTeM aBTOMAaTH3alil TeXHOJIO-
rivanx mnponeciB i3 MES-cuctremamn Mo)XKHa BUKOPUCTO-
ByBaTM iHQopMauiiiHi cuctemyu BupoOHuuTBa MIS (aHr
Management Information System). MIS — ne cucremu Harpo-
MaJpKeHHH il 00pO0/IeHH TaHNX IIPO II0fi1 Ha HYDKHbOMY piB-
Hi, TapaMeTpHU TEXHOIOIIYHIX IIPOIIECIB i CTaHy 00/IafHAHHS.
i cucremu miroth Ha Mexi Mk PAS- ta MES-cucremamn i

HagaoTb cucreMaM piBHA MOM oneparuBHy iHgopmaniio
y BifnosigHOMY dopmari, HeOOXifHY A/ IUTAHYBAHHS, KOH-
TPOJIIO Ta ONepaTUBHOrO ynpasainuA TIL.

Bsaemopito MOMS i3 cuctemMamy 4eTBEPTOTO PiBHSA MOX-
Ha OpraHisyBaTM i3 3aCTOCYBaHHAM TEXHOJIOIII iHTerpawii
IpuKIafiHux nporpam mipnpuemctsa EAI (anrn. Enterprise
Application Integration) [18], 3acTocoByloun mjs oOMiHy fa-
HUMM GopMaTy JaHuX Ta inTepdeiicu B2ZMML.

Konnenuisza MES-opieHTOBaHOI aBTOMaTH3a1Iii
ynpasninng ['TC

Crangaptr ANSI/ISA 95 Hajjae KOHIENTYalbHY OCHOBY
mna aBToMarmsanii omepartuHoro ympapniHHa ['TC. Tox
3aCTOCYBAHHA ILIi€l KOHLENLII lae MOXXIMBICTb 37iMICHIOBATI
MopepHisanito I'TC Ha 3acajjax aBTOMaTH3allii yIIpaB/lTiHHA 3i
36epe>keHHAM Y)Ke BCTAHOBJIEHUX Ha TEXHOJIOTIYHUX (TIep-
LIOMY i IpyroMy) Ta KOpIOPAaTUBHOMY (4eTBepTOMY) piBHAX
3ac00iB aBTOMAaTM3AIIil.

S50 B3sITH 3a OCHOBY MOJie/b iepapxii 3aco6iB aBTOMa-
Tusauii, 306paxkeny Ha puc. 1, To mogepsisauito I'TC Ha 3a-
cajax aBTOMaTy3alii yIpaBlIiHHA HOTPIOHO pO3MOYMHATH 3i
CTBOPEHHA CUCTEMM aBTOMATH3allii ONlepaTMBHOTO YIIPaBIiH-
HA (Tperilt piBeHb). OCKINBbKI KOMIUIEKTYBAaHHS LIbOTO PiBHA
i3 TOTOBMX MPOrPaMHO-TEXHIYHMX KOMIIJIEKCIB Ha CyJaCHOMY
eTalll peanisyBaTul HEpPeajbHO, TO PO3IVIAHEMO TYT MOJENb
MIPOrPaMHOTO KOMIIIEKCY Ji/IA aBTOMaTHM3allii ollepaTHBHOTO
yupasmiassa ['TC, axnit Heo6XifHO CTBOPUTIL.

Y my6nikaniax [19-21] posriaHyTo y3araibHeHi MaTeMa-
tiaHi Mopeni I'TC, BapiaHTH apxXiTeKTypy IpOTpaMHO-TeX-
HiYHOTO KOMIUIeKCY iyt ynpasminasa I'TC. I3 Bukopuctanuam
merogonorii IDEFO nposeneno ananis (byHKui]?{ CKIaJJOBUX
1IbOTO KOMIIJIEKCY.

Buxopsaun i3 pesynbrariB IMX JOC/I/IKEHD, IIPOIIOHYEMO
CTPYKTYpPY IIPOrpaMHO-TE€XHiYHOTO KOMII/IEKCY, sIKA BK/IIOYA€E
B cebe nporpamuo-TexHiuni cucremu (ITTC) pst:

e  ympaBjiHHA TpaHCHOpPTyBaHHAM rasy (YTT);

e  ympasninHA migseMEnMM cxopumiamu rasy (YIICT);

®  ympaBmiHHA TEXHIYHMM OOCTYyrOByBaHHSIM Ta pe-
mouTamu (YTOP).

Pisenpb omepaTMBHOrO yHpaBHiHHA 3a TaKOro MifXomy
3/1i/ICHIOE KOHCOJTIZIAllil0 JAaHMX HVDKHIX piBHIB i IepeflaBaHHA
ix Ha yeTBepTUit (KOPIOPATUBHMII) piBeHb, @ TAKOXK BifIIIO-
Bifjae 3a iHdopManiiiHi MOTOKM 3BOPOTHOTO HANPAMKY. s
3abesmeyeHHs iHPOpMAIiiiHOI B3aeMomii 3aco6iB aBTOMa-
TU3aLii yIpaBliHHA, AKi Jil0Th Ha Pi3HMX PiBHAX, MPOIOHY-
erpcst Bkmountu y cTpykrypy IITK inpopmariiiny cucremy
(IC), sixa micTuth 6a3u fauux 06’extis I'TC (BJO), pexxumis
i konirypauiit (5IPiK), rexnomoriunoi inpopmanii (5ITI),
cTpareriynoro ynpasninas (BICY) ta penmosuTopii JOKyMeH-
TiB Pi3HUX PiBHIB yIpaBliHHA.

Orxe, ctpykrypa IITK mma aBTomarmsanii ympasiaiHHA
I'TC micna suposamxenHa MES matume Burag (puc. 2).

Buxopuctanus indopmariiHol cucteMn fae MOXIUBICTD
3MIHUTH CTPYKTYPY BepTUKaIbHMX iHYOPMALIIIHNX ITIOTOKIB.
IITC tpeTboro piBHs BiOMpaOTh [AaHi U[OHO IPOIECIB, SIKi
BifIOyBaIOTbCs Ha HVDKHIX piBHAX, 3A1MCHIOIOTD IX iHTerpalilo,
KOHCOJTfIa1lifo Ta TeMaTnIHe 0OpPOOIeHHS | MOMIIAITD 1[0
indopmariio y 6asu gaHux crpareriuHoro pisHs. Komauan
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Puc. 3. Ctpyktypa MTC YTT

yIpaB/iHHA, AKi POPMYIOTbCS Ha 4eTBEPTOMY piBHI, Harpo-
MaJpPKYIOTbhcA y 6asax pgaHux nporo piBuaA. IITC tperporo
piBHA, AKi MAIOTh JOCTYII 10 IUX 06a3 TaHUX, Bi6MparoTh 1110
indopmariito, feTamisyoTh, KOHKPETU3YIOTD 1i i PO3MIIA0Th
cdopmoBaHi jaHi y 6as3ax faHMUX JPYroro piBHA.

IITC TpeTboro piBH:A 3a0e3MeYYIOTh YCi YOTUPU HAmpsi-
MU OIIEPATVBHOIO YIIPaBIiHHsA (BUPOOHULTBO, TeXHi4He 00-
CIIyTOBYBaHHS, 3aIlacH, AKIiCTb) i 37iICHIOIOTH yci BiciM TUMIB
aKTUBHOCTeN 3rimHo 3 Mofenmo c-MES, a came: BusHaueHHs
MPOAYKTY, YIPABIiHHA pecypcaMy, IJIAaHYBaHHs, IUCIEeTYe-
pum3ariiss, KOHTPO/Ib BUPOOHUIITBA, Bifibip AaHNX, aHai3 Mpo-
IOYKTUBHOCTI, BiicCTe>XXKeHHs PORYKIi [22].

Ha cxemi, mokasaniit Ha puc. 2, COCiTP - me cucrema
orrumisanii crpykrypu I'TC i TexHonoriyanx pexumis. Bona
peainisye ¢yHkuii MonemoBanHa ¢iswanux nponecis y I'TC,
AKi IIPOTIKAIOT 3a Pi3HMX PEXMMIB eKCIUTyaTallil, 3a 3MiH [UX
PeXUMiB, a TaKOX KOHirypariii Mepexi, yMOB HOBKULIA, 3a
aBapilfiHMX YMOB, NPUPONHMX KaTakIi3MiB Towo. [lo ckiamy
COCITP BxopuTb MaTeMaTUYHMIT IHCTPYMEHTAPIil /11 OITHMi-
3auil CTPYKTYpy MepeXi Ta peXXMMiB Tedil rasy, OITMMaIbHOro
KepyBaHHA MepeXiHMMM PeXMMaMM TPAaHCIIOPTYBaHHA Tasy.
Ii MO)XHa BMKOPUMCTOBYBaTH [yIA MPOEKTYBAHHS CTPYKTYPU
Mepexi, po3poO/IeHHsT HOBUX PEeXXUMIB eKCIUTyaTallii, Bifpa-
I[JOBAaHHS aBapiliHUX cuTyariit Tomo. g cucrema € anaymorom
cucreM PDES, ski, K npaBuio, BifHOCATD O 4eTBEPTOrO piB-
H:. 3a goromoror COCITP ¢popmyrotbes anroputMu GyHKII-
onysanuA iHmmx IITC ngporo pisH#A, Hacamnepen, CYTT.

Y crpyxrypi IITK BigcyThs okpema ITTC g ynpasninaa
AKicTIO. Lle MOACHIOETHCA TUM, 1O AKICTh IPUPOJHBOTO ragy

BU3HAYA€THCA JIOTO TEPMOAVHAMIYHNM CTaHOM (KOMIIOHEHT-
HUM CK/IaZlOM, TUCKOM Ta TeMIIepaTypolo), 3a IKOTO BiH Hepe-
JAETHCA CIOXKMBayeBi. 3HAYEHHA IMUX IapaMeTpiB 3a/IeXaTh
Bix sAAKocTi rasy Ha Bxofjax I'TC ta Ha Buxogax [1CI. Octarou-
HO IapaMeTpu SKOCTi TOBapHOTro razy (GopMyIoTbCs yHACIi-
JOK 3MillyBaHHA Ta3iB, AKi HaJXONATb i3 pisHUX JKepesl Ta
3 IICI, y npoueci TpaHciopTyBaHHA. TOX AKiCTb TOBapHOTO
rasy GOpMYeThCs YHACTITOK KepyBaHHA OO/MaHAaHHAM i T0-
Tokamy. ToMy QYHKIiIO yIpaBIiHHA AKICTIO IPOIOHYETHC
peanisypatu y cknazii IITCTT. I3 ypaxyBaHHAM 1[bOTO CTPYK-
typa IITC YTT marume Burnag (puc. 3).

Ho cxnapgy IITC YT Bxoparb: CYK- cucrema yrpapriHHA
koHiryparieto ['TC, CYO - cucrtema ynpapmiHHs 06najHaH-
HaMm, CYII - cuctema ynpasninaa notokamu ta CYA - cucre-
Ma yIpaB/iHHA sAKicTio ToBapHOro rasy. IITC TT ¢yuxuionye
3a TakmuM anroputMoM. Ha ocHoBi cpopmoBaHoro Ha crpare-
riYHOMY PiBHI IJIaHY ITOCTa4aHHsI Ta3y KOPUCTYBaYaM Ha I1€B-
Huit miepion i3 BukopuctanusM CYII popMyrOTbCS MHOXKU-
HU KoHirypaniit I'TC i pexxumiB ekcrmyatarii 06/agHaHHA
Ha Ileil epiofi Ta poskiaau ix sacTocyBaHHA. Ha 11iit ocHOBi
dopmytorecst anropurmu poborn CYK i CYO. Ha 6asi cdop-
MOBAHMX ITOTOKIB i pe>xumiB excrutyatanii oonagHansa CYsA
BU3HAYA€ AKICTh rasy, AKuil Oyfie IOCTaBIeHNII KOOKHOMY i3
KOpMCTYBauiB. fIKI0 OTpMMaHi fAKiCHI IIOKa3HMKM He BifIIO-
BimaoThb 3aganuM, To CYII BHOCUTD BifiMOBifHI 3MiHU ¥ PO3-
K7aj KOHQIrypauiit i pexxumis ekcrmyaraiii o6/aHaHH:.

3anpomnonosana cTpykrypa [ITK gacTs MoxxmmBicTb aBTO-
MaTnsyBatu nporec yrnpasiaiHaa I'TC Ha onepaTuBHOMY piB-
Hi Ta 3a0e3MeYNTh HelepepBHICTb iHPOpPMALiHIX HOTOKIB
Ha BEPTUKa/Ii «<KepyBaHH: TEXHOIOTIYHMMMU MIPOLeCaMU—OIIe-
patnBHe ympasnainHsa ['TC-ympasninnsa 6i3Hec-mpoliecamMim»
31 36epeXKEHHsM ICHYIOUNMX CUCTEM aBTOMATH3allii TeXHOO-
riYHUX IpOILeCiB i 3ac06iB KOMITI0TepM3alLiil yIpaBIiHHA Ha
KOPIIOPAaTMBHOMY PiBHI.

BucHoBKK

Ina cydacnoro crany I'T'C Bractusa indpopmaniiina Hecy-
MICHICTD OKpEMIX TEXHOIOTIYHUX 00 €KTIB, CIIpUYMHEHA Bifi-
CYTHICTIO KOOpAVHALII il ITiji 9ac IPOBENEHH PEKOHCTPYKLIl
Ta MofepHisawil indpacTpykrypu. YcyHenus iHdopManiriHoi
rereporenHocti I'TC Ta cTBopeHHs LieHTpamisoBaHoi iHdop-
MaLHOI CUCTEMM 3 MOXIMBICTIO OUCTAHIIHOIO JOCTYITY
Jo il JaHMX cy6’eKTiB YIpaB/IiHHA Ha Pi3HUX PiBHAX (yHKIIiO-
HaJIbHOI i€papXil Aa/ly Th MOXK/IMBICTD IiIBUILNATI KEPOBAHICTh
CHCTeMH, a BigTax — i mominumnty eheKTUBHICTD il po6oTHL.

3acToCyBaHHA II[XOfly KOMIUIEKCHOI ~aBTOMAaTH3allii
YIIpaB/IiHHSA ra30TPAHCIOPTHOIO CUCTEMOIO TIOTpedye 3HAUHMX
inBecTunin. Tomy nposenentsst pekorcTpykuii ['TC Ykpainu na
3acajlax TOTa/IbHOI aBTOMAaTHU3Aallil ylIpaB/liHHA Ha LIbOMY €Ta-
1i € HemouibHYM. MogepHisaniio ynpasninaa I'TC norpi6Ho
IIPOBOJYTH TIOETAITHO, 31 30€peXXEHHSIM ByKe ICHYI04nX 3aco6iB
aBTOMATH3aLil OKpeMrx 00’€KTIB i IpoIeciB IULIXOM 3aIIpo-
Ba/PKEHHsI KaHa/IiB e/IeKTPOHHOTO 0OMIHY JaHNMI, CTBOPEHHS
LIEHTPa/Ii30BaHOTO CXOBMINA JAHUX Ta iHdopMaliiiHO-aHai-
TUYHOI CHCTEMI, KA 3[1/ICHIOE TeMaTU4YHy 0OpOOKY Ta aHasIi3
indopmail BifmoBigHO K0 MOTped KOPUCTYBadiB Ha ycix piB-
HAX YIIPaB/IiHHA i Hagae IM BialeHuit JoCTyn 1o uiel ingop-
Manii 3a ixHiMy sammuTamu. Ile MO)KHa peasnisyBaTy IIAXOM

ISSN 2409-7500. HacpTorasora ranysb YkpaiHu. 2015. Ne 5




45

ABTOMATU3ALIA TA IHOOPMALIWUHI TEXHONOTII

CTBOPEHHs KOMITIOTE€PM3OBAHOI CHCTEMM [AVCIIETYEPCHKOIO
ynpasninaa ['TC 3a metogornoriero MES Ta 3 BMKOpUCTaHHAM
web-texHonoriit. Peanizanisa takoro minxopy 3abesnednTsb He-
IepepBHICTh iH(QOPMALifHIX MOTOKIB AK y FOPM30HTa/IbHUX
HaIpAMKAaX, TaK i II0 BEPTUKa/Ii «KepyBaHHA TEXHOIOTIYHIMUI
IpolLiecaMi—OIepaTBHE YIIPaBIiHHA BUPOOHUIITBOM—YIIPaB-
NiHHA 6i3Hec-TIpoLecaMm».

[ToTpibHO HmPOBOAMTN HAYKOBi JOCHII/KEHHs Yy HAIPsM-
Ky po3po6yIeHHs crcTeMy KOMIUIEKCHOI aBroMarumsanil ['TC
3a nigxogom TIA. Pesynbratu ux JOCIifKeHb HaTyTh MOX-

NUBiCTb BUPOONUTH HAyKOBO OOIPYHTOBaHe OaueHHs CTaHY
npo6neMy, cHOpPMYIIOBATH CTpaTerilo PO3BUTKY CUCTEMU
ynpasninaa I'TC i Ha 1iit ocHOBi onTuMisyBaTy migxomm 1o
IoeTanHol aBromarusanii. JIo Toro >x IpoBelleHHs LUX JO-
CITifPKeHb TOIOMOXKe CHOpMYBaTU IPYIy BUCOKOKBasidiko-
BaHUX CHeL[iaTicTiB — eKcrepTiB i3 mpobmemu aBTOMaTM3aLil
yrnpasminHa I'TC, 3paTHMX 00’€KTMBHO aHami3yBaTM Ppi3Hi
X0/, IIPOTHO3YBaTH HACTIKM iX peajisanii, OLliHIOBaTI
KOMEPLiJiHi IIPOIIO3MLIiI I0CTa4a/IbHUKIB IIPOIrPAMHO-TEXHIY-
HIX 3ac06iB aBTOMaTU3Aallil.
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