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AHHOTaUMA

B nanHO# paboTe mpeaaraeTcs MoaxXoA K MPOSKTHPOBAHHIO NPEANPUATUI PELENTYPHOTO MIPOU3BOACTBA
Ha OocHOBEe (DOPMATBHBIX OHTOJIOTHH Ha mpumepe Oenopycckoro npeanpuatist OAO «CaBymIkuH mpo-
IyKT». PaccMoTpeHbl BOIpochl (opManu3aniy CTaHIapToOB, Ha OCHOBE KOTOPBIX OCYILECTBISICTCS Aes-
TENBHOCTH TPOU3BOACTBA Ha TpuMepe crannapra ISA-88. Ilpenmaraercs paccmaTpuBath cTangapT [SA-
88 KaK OHTOJIOTHIO NPEIMETHON 00JAaCTH PEeLeNnTYPHOTO MPOU3BOACTBA, 3aMMCAHHYIO HA €CTECTBEHHOM
s3pike. Dopmanu3anust craHgapra, TaKAM 00pa3oM, COCTOUT B OTOOPa)KEHHH CTPYKTYPBI M COJICPIKaHUS
HCXOJIHOTO TEKCTa IOKYMEHTa CTaH[IapTa Ha MePapXHIO MPEIMETHBIX 00JacTell U COOTBETCTBYIOLIMX UM
oHTostoruil. dopmanibHOE MpEJCTaBICHHE CTaHAApTa SIBISICTCS OCHOBOM KOPIOPATHBHON HHTEILUICKTY-
IBHOM CHCTEMBI M TO3BOJISIET aBTOMATH3MPOBAThH PEIlICHNE 1IeJI0T0 psijia 3a/ad, BKIo4Yas nHdpopmaru-
OHHOE 00CJTy)XMBaHUE COTPYAHHUKOB, IPHBEJCHUE MPOM3BOACTBA B COOTBETCTBUE CTaHIapTaM u ¢op-
MaJIBHYIO OIIEHKY TaKOro COOTBETCTBUS. [IpHHIMNNAIBEHO HOBBIM B JaHHOH paboTe SIBIISIETCS NPUMEHE-
HUEC B KauyeCTBE OCHOBBI JJISI NTOCTPOCHHSI WMHTEIICKTYaJbHOW CHCTEMBI HPEANPUATHS (OPMaIbHOTO
MIPEACTABJICHUS TIPOMBIIUICHHOTO CTaH/IapTa, BBIOJIHEHHOrO Ha 0asze rpadoJMHAMHYECKUX MOeiei
MIpeACTaBICHUS] U 00pabOTKN 3HAHUH.

Knrwouegvie cnosa: onmonozus, oHmono2uveckoe npoeKmuposanie, UHMeleKmyanbhas cucmemd, npeo-
npusmue peyenmypHozo npouseoocmeda, cmanoapm ISA-88.
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BBepgeHue

CraTps MOCBAILEHA PACCMOTPEHHUIO PA3JIMYHbBIX ACIIEKTOB IOBBIIIEHUS YPOBHS aBTOMAaTH3aL[U1
NPEANPUATHIL HA NpUMepe Npeanpusatus peuentypHoro mnpousBoactBa OAO «CaBymIKMH mpo-
JIYKT». AKTyaJIbHOCTh 3THUX MCCIIEJOBAaHUI 00YCIOBJIEHA TEM, YTO 06€3 BHICOKOI'O YPOBHSI aBTOMATH-
3alMd M 0€3 BBICOKUX TEMIIOB IOBBIIIEHUSI 3TOTO YPOBHS COBPEMEHHOE MPENNpPHUITHE HE MOXKET
JOOUTHCS BBICOKOTO YPOBHSI KOHKYpPEHTOCHOCOOHOCTH. D()(PEeKTUBHOCTH MCIIOIB30BaHUS HHTEI-
JIEKTyaJbHBIX TEXHOJOTHH ISl TIOBBIIIEHNS YPOBHS aBTOMATU3ALMK MPEIIIPUATHS, IIPEXKIE BCETO,
ONpEIENAETC FOTOBHOCTBIO PYKOBOJCTBA K PAa3BUTHUIO IPEANPUATHS B JAHHOM HAIPABICHUH, A
Tak)Ke MIOHUMaHUEM TOTO, YTO Mepexo]] MPEANPHUATHS Ha HOBBI YPOBEHb aBTOMATHU3ALMU TpeOyeT
(yHIaMEHTAIBHOTO MEPEOCMBICIICHHS OPTaHU3ALUU €TO JeSITeIbHOCTH.

[enbto paGoTHI SIBIISETCS MOCTPOCHUE OHTOJIOIMYECKONW MOJAEIM MPEANPHSITUS PELEeNTypHOrO
IIPOU3BOJACTBA KAaK CPEJICTBA IOBBILICHHUS YPOBHsS aBTOMAaTU3alMM TAaKOro poJa MPENIPHUATUN U
CHOCOOHOCTH aJjanTalyy MPEeIIpUATHS K TOCTOSTHHO MEHSAIOIUMCS BHEIIIHUM YCIIOBUSIM.
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1 MpobGnembl aBTOMaTU3aLMK NpeaAnpUATUNA

CymecTByronye cpeicTsa aBTOMATU3ALMU ACSITEIbHOCTH IPEAIPUATHS UMEIOT BBICOKYIO CTO-
UMOCTb, TPYAHBI B OCBOCHHM W aJalTaluy K KOHKPETHOMY Npou3BoAcTBY. Kak mpaBuiio, Takue
CPEICTBA, C OAHOM CTOPOHBI, KECTKO OPUEHTUPOBAHBl Ha PELIEHHE HEKOTOPOIO OIPaHUYEHHOIO
KJlacca 3a/1ay, ¢ JPYrol CTOPOHbI, pa3pabOTUUKKU CTPEMATCS CAENaTh TaKOro poja CpelCTBa Kak
MO’KHO OoJiee YHUBEPCAIbHBIMH, HAPAILMBAs UX YACTHBIMHU PELICHUSMHU, YTO MPUBOAUT K CIIOKHO-
CTH U TPOMO3JIKOCTU TakuX cucteMm. BcerencTsue nmogoOHOro moaxoja K HapaluuBaHUIO (YHKIHO-
HaJla CyIIECTBYIOLIUE CPEACTBA aBTOMATU3ALUN JEATEIBHOCTH NMPEANPUATUS UMEIOT HU3KUI ypo-
BEHb I'MOKOCTH (BO3MOXXHOCTU BHECEHUS! U3MEHEHUI ), YTO MPUBOJUT K CYIIECTBEHHBIM HAKJIaIHBIM
pacxojaM MpH aJJalTaluy TaKKX CPEJCTB K HOBBIM TpeOoBaHusM. Kak mpaBuiio, BHeCEHUE N3MEHe-
HUIl B yKa3aHHbIE CpeJCTBa TpeOyeT BMeUIaTeNbCTBA pa3pabOTYUKOB (4aCTO CTOPOHHUX C TOUKHU
3peHMs NPEANPUATHS), YTO BICUET 3HAUNUTENIbHbIE BpeMEHHbIE U (pMHAaHCOBbIE 3aTpaThl. Kak cien-
CTBUE YKa3aHHBIX MPOOJIEM, JAIEKO HE BCSIKOE MPEANPUATHE MOKET 00ECTIEYUTh BHICOKUN YPOBEHb
aBTOMATHU3ALMM CBOEH EATEIbHOCTH, 1aXKE B CIIy4ae HAINYMS HAa PHIHKE MTOAXOIALINX PEILICHUH.

OtcyTcTBHE 00MMX YHUGUIMPOBAHHBIX MOJIENEH U CPEACTB MMOCTPOCHUSI CUCTEM aBTOMAaTH3a-
UM JEeSITEIBbHOCTH MPEIIPUATHS MPUBOJUT K OOJIBIIOMY KOJHMUECTBY AyOIUPOBAHHUM aHAIOTUYHBIX
pelIeHNi KaK B paMKax pa3jMyYHbIX MPEANPUATHI, TaK U B paMKax pa3HbIX MOJpa3ieIeHUN 0JHOTO
npennpusatus. I[Ipy 5ToM 4acTo BO3HMKAET CUTyalMsl, KOIla HEKOTOPbIE YAaCTHBIE CUCTEMBI, pellla-
IOLME PA3IMYHBIC 33/1a4U B paMKax OJHOTO MPEAIpPUATHS, OKa3bIBAIOTCS HECOBMECTUMBIMU MEKIY
cO0OM, YTO MPUBOAUT K JIOTOJHUTENIBHBIM PACXOJaM Ha pean3allii0 MEXaHU3MOB COIJIACOBAHUS,
HanpuMmep, rnpeodpasoBanue GopMaroB JaHHBIX. OTCYTCTBUE TAKOr0 poja MOJAENeH MpPensiTCTBYET
JaibHEHIIEMy MOBBIIICHUIO YPOBHS aBTOMAaTHU3alMU NPEANPHUITHS, B YACTHOCTH, B 00JIaCTH aBTO-
MaTHU3alUU IPUHATHS PELIEHUI B HEIITATHBIX CUTYALUAX, IPOrHOZUPOBAHUS JAIbHENUIIETO pa3BU-
THUS COOBITHIA.

2 TpeboBaHus, npeabABnsAeMblie K cpeAcTBaM aBToOMaTU3aLumK NpeanpusaTui

CpencrtBa aBTOMaTU3aLMKU NPEAIPUATUSA JOHKHBI ONIEPATUBHO U C MUHUMAJIbHBIMU 3aTpaTaMHu
BPEMEHHU COTPYIHHUKOB a/IalITUPOBATHCS K JIFOOBIM M3MEHEHHSM CaMOT'0 MPOU3BOJICTBA — K PaCIIH-
PEHUIO WM COKpalleHHI0 O0O0BbEMOB MPOM3BOACTBA, U3MEHEHHUSM HOMEHKJIATYphl IPOM3BOJICTBA,
U3MEHEHUIO UCIOJIb3YyeMOro 000py10BaHMs, U3MEHEHUIO OOIIEH CTPYKTYpbI IPOU3BOJCTBA, U3Me-
HEHUIO B3aUMOJICHCTBUSl C IIOCTaBIIMKAMH M NOTPEOUTENSIMH, K H3MEHEHHMIO HOPMaTHUBHO-
IPaBOBBIX AKTOB (BKJIIOYAs CTaHAAPTHI), K Pa3IMYHOIO POJAa HEMPEABHICHHBIM OOCTOSTEIHCTBAM.
Agnanranys CpeACcTB aBTOMATU3AIMKU HPEINPUATUS KO BCEM BUAAM U3MEHEHHUI camMoro mpearpusi-
TUS U BCEM acIleKTaM €ro B3aMMOJEHCTBHS C BHEUIHEH cpeoil TpeOyeT BHECEHHsI M3MEHEHUH B
MOJIEJIb NPEAIPUATHS, OJHOCTHIO OTPAKAIOILYIO TEKYIIIEE COCTOSIHUE €T0 AESITEIbHOCTH.

CpencTBa aBTOMaTH3AMK TPEANPHUATHS JOJDKHBI ObITh THOKMMH HE TOJBKO JJISi ONEpaTUBHON
aJlanTalry K peKoH(Urypanuu Npou3BOJICTBa, HO U JIJIsl ONIEPATUBHOIO BHECEHUS] U3MEHEHUH B ca-
MU CPEJCTBa aBTOMAaTU3allii B HAIPABJIEHUU MX IOCTOSHHOTO COBEPILIEHCTBOBAHMS. 3/€Ch CYyIlle-
CTBEHHBIM SIBIISIETCSA HE TOJBKO CHU)KEHHUE TPYJOEMKOCTH ITOBBIIICHHS YPOBHS aBTOMAaTU3aLlUH, HO
Y TIOJIZIEPKKA BBICOKMX TEMIIOB IIOBBIIIEHHS YPOBHS aBTOMATH3aLlMH, a TAK)KE YETKO IPOLYMaHHbIN
NIEPEXOHBIN MPOLIECC OT OJHOTO YPOBHS aBTOMATU3ALMM K CIEAYIOIIEMY, B XOJ€ KOTOPOro OJHO-
BPEMEHHO UCIIOJIb3YETCS U yCTAPEBLINI BapUAHT, U HOBBIM.

OKCIUTyaTanysi CUCTEMbl aBTOMATH3alWN NPEANPUATHS TEKYLIEro YPOBHS M IMEPMaHEHTHBIN
IpOIIeCcC TOBBIMIEHHUS TOTO YPOBHS TPEOYIOT COTJIACOBAHHOTO M KBAJTU(HUIIMPOBAHHOTO B3aWMO-
JICUCTBUS COTPYIHUKOB Mpeanpusitusi. OCHOBOM TaKOro B3aUMOJEHUCTBUS SIBISECTCS XOPOIIO CTPYK-
TYypUpPOBaHHAs, JOCTATOYHO IOJHAs U ONEPATUBHO aKTyalU3UpyeMasi MOJENb IPEIIpUITHS, OTpa-
JKAKoIasi BCE aCMEKThl TEKYLIEro COCTOSHHUS CTPYKTYPbI M JEATEIbHOCTH NMPEIIPHUATHS, a TAKXKE
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IUTaHbI €ro pa3BUTHA. Takoro poja KOMIUIEKCHAs: MOJEIb HA3bIBACTCS 3HAHUSAMU MIPEANIPUATHS, KO-
TOPBIMHU HAJI0 YNPaBIIATH (100BIBATh, XPAaHUTh, MOJEPHU3UPOBATH, PACIIPOCTPAHATH U T.1.) [1, 2].
[ToBbI1IEHME YPOBHS aBTOMATH3ALMU MPEINPUATHS IPEAINIONAraeT CyleCTBEHHOE PACIINPEHNE
4yUClla aBTOMAaTUYECKU UJIM aBTOMAaTU3UPOBAHHO PEIIAEMBIX 3a7a4, a 3TO, B CBOI O4Yepelb, IIPUBO-
JUT K aBTOMATH3alMU PELICHUS UHTEIIEKTYaIbHbIX 337a4, T.€. K MCIIOJb30BAaHUIO TEXHOJIOTHNA UC-
KyCCTBEHHOIr0 MHTeJUIeKTa. K uMcily MHTE/UIEKTyanbHbIX 331a4, PEIIaeMbIX Ha IPEIIPUITHH, MOXK-
HO OTHECTH:
"  aHaJIU3 NPOU3BOJCTBEHHBIX CUTYalUH (B TOM YMCJIE HEIITATHbIX);
®  [PUHATHE PEIICHUN Ha Pa3IUYHbIX YPOBHSX;
"  [UIAHUPOBAHUE MOBEACHUS B CIOKHBIX 00CTOATENbCTBAX;
"  reHepauus, akTyalu3alus TOKyMEHTAallNH;
*  0o0y4eHHE HOBBIX U MOBBIIICHUE KBAIN(UKAUHN JEHCTBYIOIINUX COTPYIHUKOB; U T.[.
Jl1g Toro, 4ToObl 00ECeUnTh NIMPOKOE MPUMEHEHHE TEXHOJIOTUI UCKYCCTBEHHOI'O HHTEIIJIEKTa
B aBTOMATHU3aLUHU NPEINPUATHS, BCE KOPIOPATUBHbIC 3HAHUS TMPEANPHUATHS TO0JKHBI OBIThH 3aruca-
HbI Ha (POpMaJIbHOM SI3bIKE Mpe/icTaBiIeHusl 3HaHU. [Ipu ATOM yKa3aHHBIIN S3bIK JOJDKEH OBITh YI0-
OCH HE TOJIBKO JUIsS UCIIOJIb30BAaHUS B MHTEIJICKTYAIbHBIX KOMIIBIOTEPHBIX CUCTEMAX, HO U I MC-
II0JIB30BAHUS BCEMU COTPYAHUKAMH MPEATIPUITHS.

3 Mopxoabl K aBTOMaTU3aLuM NpeanpuaTUn

B nacrosiee Bpemsi CylIecTBYET psii MOAXOAOB, OPUEHTUPOBAHHBIX HA IMOBBIIIEHUE YPOBHS
aBTOMATH3AIMU ¥ THOKOCTU MPEANPUITHI pa3IMIHOTO posia. PaccMoTpuM Te M3 HUX, KOTOPBIE OKa-
3au BIMSHUE HA Pa3BUTHE MOAX0/1a, MPeiaraeMoro B JaHHOU paborTe.

Oumonozuueckue mooenu npeonpusamuii. 1101x01 K IPOSKTUPOBAHUIO PA3IMYHOTO pOJA CH-
CTEM Ha OCHOBE OHTOJIOTMYECKMX MOJEJIEH IIMPOKO MUCIOJIb3YETCs B HacTosllee Bpems [3], npu
TOM B 0COOYI0 00JIACTh MCCIECIOBAHUM BBIJICISAIOT «OHTOJIOTUU TipeAanpustusy [2]. CyTs npea-
raéMbIX MOJXOJOB COCTOUT B MOCTPOCHUU OHTOJIOTHHM, ONMUCHIBAIOLIUX JIE€ATEIbHOCTh TOrO WJIU
MHOTO MPEANpUATUs WIH ero nojipasaeneHuil. HemocratkaMu JaHHBIX MOJIENEH SIBISIOTCS OTCYT-
CTBUE YHUDUKALIUU MPEACTABICHUS PA3JIMYHbBIX BUJIOB 3HAHUHN MPEANPUSITHS, OTCYyTCTBHE SIMHOTO
MOJIX0JIa K BBIACICHUIO U (POPMUPOBAHUIO OHTOJIOTM, OTCYTCTBUE €IMHOIO MOAXO0/Aa K MOCTpOe-
HUIO UEPapXUU OHTOJIOTHH, YTO OTPaHUYMBAET BO3MOKHOCTh MOCTPOCHHUS KOMIUIEKCHOM B3auMoO-
CBSI3aHHOM CUCTEMBbI OHTOJIOT M.

Mooenu ynpaenenus snanuamu npeonpuamuii. Y papjieHue 3HAHUSAMHU B OPTaHU3alUU — 3TO
CHUCTEeMaTHYeCKUN Tpoliecc WACHTU(UKAINY, UCTIOIb30BaHUS U Nepenaun uHGopMaluu, 3HaAHUMH,
KOTOpbIE JIIOJIM MOTYT CO3/1aBaTh, COBEPIICHCTBOBATh U MPUMEHSTh. ITO MPOLECC, B X0JI€ KOTOPOTO
OpraHu3alys reHepupyeT 3HaHUsl, HAKAIUIMBAET UX U UCIIOJIb3YET B MHTEpPEcax MOJyYEHHUS! KOHKY-
PEHTHBIX IIpeuMyllecTB. B HacTosiee Bpemsi ynpaBiieHUE 3HAHUSMU NPEANPUSATUS PEan3yeTcs B
BHJIC CUCTEM ympaBiieHus 3HaHusMU [4]. Hanbonee akTyaapHBIM HampaBlieHHEM B (popMaau3anuu
rpoliecca HAKOIUJICHUSI U YPABIICHUS 3HAHUSIMU MPEANPUITHUS ABJISIETCS IPUMEHEHHUE OHTOJIOTHYe-
CKOr'0 IOJX0/1a K IOCTPOEHHUIO MOJIEJIei TaKOro pojia MpOoIECCOB.

Mooenu cumyayuonnozo ynpaenenus. TepMUH «CUTyallMOHHOE YIIPaBJICHHUE» BIEpPBbIC IO-
sBuiics B padotax JI.A. Ilocnenosa [5]. DTo HampaBiieHHe TOIYYHIIO JajdbHEHIIee pa3Butue [6, 7],
a B psific HOBBIX pa0OT MOKa3aHO MPUMEHEHHE B pean3allii METOIOB CUTYallMOHHOTO YIIPaBICHUS
OHTOJIOTHYECKOTO 1moaxoa [8, 9]. Takum 06pa3zom, MOJIETH U METOIbI CUTYAIlMOHHOTO YIIPABIICHUS
MOTYT OBITh MCTIOJIB30BAHBI TIPU TIOCTPOSHUU OHTOJIOTUYECKOM MOJIETH MPEANPHUATHS C IENBIO T0-
BbIIIEHUS 2PPEKTUBHOCTH pa3padaThIBAEMbIX PEIICHUH B KOHKPETHBIX MPOU3BOJCTBEHHBIX CUTYa-
LUSX.
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Mmuozoazenmmnuwie modenu npeonpuamuii. B HacTosiiee BpemMsi MHOTOAareHTHasi MOJIENb IIUPO-
KO MPUMEHSETCS] MPH NPOSKTUPOBAHWM CHCTEM AaBTOMATH3allMK MPOM3BOJACTBA Ha Pa3IMYHBIX
YPOBHsIX. YJA0OCTBO TAaKOTO TMOJXO0Ja M IIMPOTA €r0 HCIOJH30BAHUS OOYCIOBJICHBI CXOXKECTHIO
MHOT'0Ar€HTHON MOJIETHN C pealbHbIMU MPOIECCaMU, MPOUCXOAIIMMU Ha NpeanpusTuu. JlelcTBu-
TEJIbHO, B KJIACCHYECKOW MHOTOAr€HTHOM CHUCTEME IO/ areHTOM MOHUMAEeTCs HEKUH CyOBEKT, Kak
MIPAaBUJIO, aKTUBHBIN M CIIOCOOHBIN B3aUMOJIECTBOBATh ¢ OKpy»katomeit cpenoit [10, 11]. Byayun
00beTMHEHHBIMU B KOJUICKTUBBI, TAKAE ar€HThI CIIOCOOHBI PEIIaTh 3a7a4u ropas3ao 0oJiee CI0KHEIE,
4eM MOT Obl pelIUTh OAWH areHT. K JoCTOMHCTBaM MHOTOAreHTHOTO MOAX0/1a MOKHO OTHECTH BO3-
MOXHOCTh TIOCTPOCHHS Ha €T0 OCHOBE PaCIpeACIEHHBIX MHOTOYPOBHEBBIX CHCTEM.

Haubonee oueBuMIHON MHTEpHIpETAIEl TAKOTO poAa MOJENIH B MPUMEHEHUU K KOHKPETHOMY
MPEANPUSITHIO SIBISETCS pACCMOTPEHUE €r0 PAOOTHUKOB KaK areHTOB, KAXK/bIM U3 KOTOPBIX CIIOCO-
OcH pelmaTh OMpeeNIEHHBIN KIacc 3a7a4, BbIHYKIECHHBIX KOOPIUHUPOBATH CBOU JIEHCTBUS IS J10-
CTHKEHUSI O0IIel KOJUTeKTHBHOUN 1enu. C ydéToM HepapXuu CTPYKTYPHBIX MOJpa3eieHUuN KOH-
KpPETHOI OpraHu3alid MOTYT OBITh BBIIEJICHBI M YPOBHH HEPAPXHH areHTOB, COOTBETCTBYIOIINE
OTJIeJIaM WJIH LIeXaM.

Moodenu peundsycunupunza OusHec-npoueccoé npeonpusamuil. PewHXUHUPHHT OH3HEC-
MPOIIECCOB — 3TO (YyHAAMEHTAIBHOE MEPEOCMBICIICHUE W PaTUKAIbHOE TePENPOCKTUPOBaHNE On3-
HEC-TIPOIIECCOB MPEANPUATUN IS JOCTHKEHUS PE3KHUX, CKAaUKOOOPa3HBIX YIYUIICHUH B OCHOBHBIX
aKTyaJbHBIX MOKA3aTEeJSIX UX ACATEIHPHOCTH: CTOMMOCTh, KauecTBO, yciIyru u Temmnsl [12]. On Oa-
3UpyeTcs Ha MOHIATHUSX OyIyliero oopasa GupMbl U Mofenu OusHeca, packpbiBaeMbixX B [13]. s
TOTO, YTOOBI MOBBICUTH A()(PEKTUBHOCTDh PEUHKUHUPHUHTA, HEOOXOIUMO O0ECIEYUTh BO3ZMOXKHOCTh
MOCTpOeHUS (OPMATBHBIX MOJIENIeH, OMHUCHIBAIOIIUX MPEANPUATHE HA PA3HBIX YPOBHIX JI€TaIH3a-
MU, ¥ 00€CTIeUnTh YHU(DUKAIUIO TAKMX MOJIEJICH, UX MHTETPUPYEMOCTh U HEPAPXUUHOCTb.

OCHOBHOU HEAOCTATOK BCEX MPUBEIEHHBIX BBILLIE MOJIEICH 3aKI0YAETCS B TOM, UTO HU OJIHA U3
HUX He 00Ja/aeT JOCTaTOYHOM MOJHOTOM, U JUIsl Haubosee aJleKBaTHOIO COOTBETCTBHSI PEAIbHOMY
OPEIPHUITHIO €T0 MOJEIb JOJKHA OBITh Pe3YJIbTATOM UHTETPAIIMH BCEX ITUX MOJICIICH.

4 MMpepnaraeMbii Nogxon K aBToMaTu3auum npeanpuaTuin

B ocHoBe npeziaraeMoro 1nojaxoja K pelieHuIo yKka3aHHbIX IPO0JIeM JIexkaT CieLyrolue NpuH-

L{UIIBI.

* [Ipenmpustue paccMaTpHUBAeTCA KaK pacHpelesI€HHAsA, NHTEJUIEKTyallbHas COLMOTEXHUYECKAs
cucTeMa, B OCHOBE KOTOPOW JICKUT XOPOULIO CTPYKTypUpOBaHHas oOmias 0a3a 3HaHUI mpen-
HIPUATHSL.

* B pamkax 6a3bl 3HaHUH MPEINPUATHS UHTETPUPYIOTCS BCE BBIIICYKAa3aHHBIE MOACIIH.

* [Ipenmpusthe paccMaTpHUBAETCsA KAK HEpapXHYeCKas MHOrOareHTHas cucrema. B kadectse
areHTOB BBICTYIAIOT KaK COTPYJHUKU NPEINPUATHSA, TaK U IPOrpaMMHbIE (IIPOrpaMMHO-
annaparHsle) areHThl. MepapXu4HOCTh MHOTOAreHTHOM CUCTEMBI O3HAYAeT TO, YTO areHThl MO-
ryT ObITh HEaTOMAapPHBIMH, T.€. KOJUIEKTHBAMHU B3aUMOCHCTBYIOIUX MEXIY COOOW areHTOB,
NpUYEM TakKasi CTPYKTypa MOKET ObITh MHOTOKPATHO BJIOKEHHOM.

* Bech KOMIUIEKC CPeACTB (Kak MH(OPMAIMOHHBIX, TAK U MaTepHAIIbHBIX), 00ECIIEYMBAIOIINX
NESITeIbHOCTh MPEANPUATUS, OOPMIISIETCSA B BU/I€ HHTETPUPOBAHHON paclpeieEHHON UHTeIl-
JIEKTYaJIbHOM CHCTEMBI, KOTOPYIO Oy/ieM Ha3bIBaTh MHTEIIEKTYaJIbHON KOPIIOPATUBHOMN CUCTe-
MOW. OCHOBHBIMU I10JIb30BATENSIMHU 3TOW CUCTEMBI SABIIAIOTCA COTPYIHUKH IIPEANIPUATHSL.

= [IpoekTHpOBaHME OHTOJIOTMYECKON MOJEIU MPEAIPUATUS CBOJAUTCS K IIPOCKTUPOBAHUIO OHTO-
JIOTUYECKON MOJENH €r0 MHTEJUIEKTYalbHON KOPIIOPATUBHOM CUCTEMBI, KOTOPAs JaJIee MOKET
MHTEPIPETUPOBATHCS UMEIOMIMMCS HAaOOpOM MaTepHallbHBIX pecypcoB. IIpu 3ToM oHTONIOTH-
yecKasi MOJIeNb IPEAIPUATHS SABISETCS U 00BEKTOM, U PE3yJIbTaTOM MPOEKTUPOBAHUS.
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Jnst peanu3anuy KOpPIOPATUBHON CUCTEMBI MPEANIPUATHS MPeIaraeTcsl HCIOIb30BaTh MEXHO-
nozuro OSTIS [14, 15]. U3 storo cnenyer:

" B KAaueCTBE OCHOBBI IS MPEJICTABICHUS 3HAHUI UCIIONB3YyeTCsl YHU(DUIIMPOBAHHBIA, YHUBEP-
CaJIbHBIN S13bIK npeacTaBieHus — SC-k00;

"  pa3paboTKa CHCTEMBI CBOJUTCS K pa3paboTke €€ MoJeiH, OnmucaHHou cpeacTBamu SC-koaa
(sc-modenu), KOTOpast 3aT€M UHTEPIIPETUPYETCS OHON U3 TUIAT(HOPM MHTEPIIPETALIH;

* 0asa 3HAaHWH WMeEET MEePAPXHUECKYI0 CTPYKTYpPY, MO3BOJISIOIIYIO PAacCMaTpUBATh XPaHUMBIC
3HAHUS Ha Pa3IMYHBIX YPOBHSIX JeTanu3aluu (IPEkKIe BCErO 3TO UEePAPXUS HPEOMEMHbIX 00-
aacmeit (IlIpO) 1 cOOTBETCTBYIONTUX UM oHmoaozuii [16]);

"  YacThIO TEXHOJOTHU SIBISIOTCS CPEICTBA KOJJIEKTUBHOTO MPOEKTUPOBaHUs 0a3 3HaHUH, cpel-
CTBa MPOCKTUPOBAHUS MAIIHH 00paOOTKN 3HAHWUN M KX KOMIIOHCHTOB;

"  Mojenb 00pabOTKM 3HAHWH OCHOBaHA HA MHOTOaréHTHOM IMOAXOJIE, MO3BOJISIOLIEM CTPOHUTH
napajieNbHble ACHHXPOHHBIE MAIIWHBI OOpa0OTKM 3HAHWIA, HWHTETPUPOBATH PA3JINYHbIC
YacTHBIE MOJIeNI 00pabOTKU B paMKaX OJIHOM CHCTEMBI,

"  BCE areHTHl B3aMMOJCHCTBYIOT HCKIIOYUTEIHHO MTOCPEICTBOM OOIIEH MaMsITH, XpaHsIIeld KOH-
crpykiu SC-kofa (Sc-maMsTh); TaKoH MOJXOJ MO3BOJSET 00ecrednTh TMOKOCTh CUCTEMBI U
BO3MOKHOCTh TTApAJIJICIFHOTO PEIICHUs Pa3IudHbIX 3a1a4 [17];

" Juig pa3pabOTKH MPOrpaMM areHTOB HCIONb3YeTCs BHYTPEHHUH mMapaiienbHbiil s3pik SCP,
TEKCTHl KOTOPOTO TaKke mpezcTaBieHbl B SC-Ko/e, 4TO TO3BOJISIET 00ECTIeYUTh TUIaTPOPMEH-
HYIO HE3aBUCUMOCTb TAKHUX areHTOB.

Ha manHOM 3Tare paboThl OCHOBHOE BHUMAHUE YJICJIEHO PEIICHHIO 3a/1a4H Pa3padOTKU OHTOJIO-
THYECKON Mojienu 0a3bl 3HaHUH, B YACTHOCTH — MOCTPOCHUIO Habopa onrtosoruii [IpO, onuckiato-
IIUX COJEp)KaHHWE OCHOBHBIX CTaHIApTOB. DopMaNbHOE MPENCTaBICHUE CTAHAAPTOB SIBISIETCS OC-
HOBOM JUISI COTJIACOBAHMSI BCEX KIIOYEBBIX ACTIEKTOB JIEATEIHHOCTU MPEINPUATHS U MOCTPOCHUS
o011e# OHTOJIOTrMYECKONH MOJIEIH BCETO MPEANPUATHS B LIEIOM U OT/IEIbHBIX €10 KOMIIOHEHTOB.

UTo0b! yOEIUTHCS B aKTYaIbHOCTH PEIIAEMBIX 337]a4, PACCMOTPHUM TEKYI[Ee COCTOSHUE U UCTO-
PHIO Pa3BUTHS aBTOMATU3aLMK HA KOHKPETHOM MPEATNPUSATUH.

5 AHanus pasBuTtuA cpeacTB aBTOMaTU3auum NpousBoacTBa
npeanpuaTua OAO «CaBYyLUKMH NPOAYKT»

B xonue 90-x Ha npeAnpusiTuU ObLIO MPUHATO pelIeHHe pa3padaTbiBaTh CBOMMHU CHUJIAMHM IUIAT-
(dbopMy cucTeMBbI, KOTOpasl B JaJIbHEUIIIEM MMO3BOJIsUIa OBl peann30BaTh HE TOJIBKO MPOMBIILIICHHBIC
MMPOEKTHl aBTOMATU3UPOBAHHBIX CHCTEM YyIIpaBJieHUs TexHonorudeckumu mporeccamu (ACYTII),
HO U pemaTh OyXraiaTepckue, CKIAACKHe W T.I. 3a1aud. B paspabarbiBaemoii SCADA-cucteme
(Supervisory Control And Data Acquisition. — AUCHETYEPCKOE yNpPABJICHHE U COOp JaHHBIX),
HazBanHoW EasyServer, nmepBeiM ObUT peaqu30BaH MPOEKT MO KOHTPOIIIO TEMIEPATyp B TEXHOIOTH-
YyecKkuxX EMKOCTSX (TaHKax) ammapaTHoro uexa. [locie ero ycnemHoro 3amycka U HOJy4YeHUs MOI-
TBepKJIeHUs d(H(DEKTUBHOCTH MPHUHITHIX PEUICHUH, ObUIH peaTn30BaHbl MPOCKTHI M0 aBTOMATH3a-
LMY MOEYHOW CTaHIINH, [IeXa MPUEMKHU MOJIOKA, 11eXa CTYIIECHUSI.

B Xxone pa3BuTHs CHCTEMBl YPOBEHb aBTOMATHU3AIMH MOCTOSHHO TMOBBIMANCA. Ha HagaibHOM
JTare 0XBaThIBAJICA TOJBKO COOp M MPOTOKOJIUPOBAHUE JTAHHBIX C JAaTYMKOB (TEMIepaTypa, JaBie-
HUe U T.A.). Ha mocienyromiem 3tarne mosBUJICS YPOBEHb YIIPABJICHUS TEXHOJOTUYECKHUMH Olepa-
UUSMU U TEXHUYECKUMU yCTpoiicTBamMu. B HacTosiiee Bpems peainzyeTcsi ypoBEeHb peLenTypHOro
(mapTHOHHOTO) IPOU3BO/ICTBA.

Jlnst pa3paboOTKH MPOEKTOB TaKXKe MCMOJb3yeTcs cpena paspadotku CODESYS ot xommnanuu
3S-Smart Software Solutions mist kouTpoiepoB WAGO. Ona OecmiaTHa, MO3BOJISIET HCIIOIH30-
BaTh WHXCHEPHBIC S3BIKH ISl TPOTpaMMUPYEMBIX Jlornueckux KoHTposuiepoB (IEC 61131-3) — IL,
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LD, FBD, SFC, ST. Takoi moaxo UCIOIb3yeTCs sl pa3pabOTKU OTHOCUTEIHHO MPOCTHIX aBTO-

HOMHBIX [IPOEKTOB (HaIpUMep, MOCTHI MPUEMKH MOJIOKA) HHXKEHEPOM IO aBTOMaTHU3aluu 0e3 Mpu-

BJICUEHUS] MH)KEHEPA-TIporpaMMucTa. Peann3oBaHHbIe IPOEKThl HHTETPUPYIOTCSI B CUCTEMY 3a CUET

UCIOJIB30BAHUS OTKPBITOr0 poTokosa oomena MODBUS TCP.

Jnst apdpexTuBHOM oprannzanuu paboThl 1exa TpeOyeTcs pelleHHue 3a/1a4d OpraHu3alui B3au-
MOJIEHCTBUSL MEXKIY OTIECNbHBIMU NMpoeKTaMH. OAHAKO HET YHMBEPCAIBHOIO MOAXOAA — B OJHHUX
npoekrtax ucrnonb3yercs MODBUS TCP, B npyrux — AOMOJHUTENbHBIA KOHTPOJUIEP B KauecTBE
KOMMYHHUKAIIMOHHOTO 1UTI03a. KpoMe Toro, nucnonib3yorcst (pu3ndeckue CoelMHEeHUs Uis oOMeHa
curHaigamu. Bc€ 3To 1OMOTHUTENBHO YCII0XKHSIET CUCTEMY.

Hcnonb3oBanue coOCTBEHHON pa3pabOTKH (KaK MPOEKTOB, TaK M CUCTEMBI B 1I€J0M) 00JaaaeT
CJIETyIOIIMMHU JJOCTOMHCTBAMH.

*  BpIcokas CKOpOCTh pa3pabOTKU HOBBIX NMPOEKTOB. Bcs HakomieHHas rnpu pa3paboTke QpyHKIU-
OHAJILHOCTb CTAHOBUTCS YacThblO CHCTEMbI. B HacTosiiiee Bpemsi TUIIOBOM MPOEKT MOXKHO pa3-
paboTtaTh cuiiaMu OyKBaJIbHO OJIHOTO MHXEHEpa 110 aBTOMAaTHU3alliui B TeUEHHE HECKOJIbKUX Ya-
COB, UTO TIO3BOJIMJIO peasin30BaTh yxke 6osee 200 mpoeKToB.

* OrtHocurenbHas AemeBu3Ha pazpadoranHoil SCADA-cucremsl EasyServer. HecmoTpst Ha co-
Jiep’KaHue MTaTa KBaJu(UIUPOBAHHBIX pa3pabOTUYMKOB, 3aTpaThl Ha HEE OKa3aJUCh ropasfio
HUWKE, YEM IIPU MCIIO0JIb30BAaHUM CTOPOHHUX PELLIECHUM.

=  OOmupHBIA (PYHKIIMOHAT COOCTBEHHOW CHUCTEMBI. BO3MOMXHOCTH CHCTEMBI COIMOCTAaBUMBI C
KoMMepueckuMu anaioramu (Simatic Step 7 + Simatic WinCC) 3a c4ét TeCHOMU CBSI3U C peajib-
HBIM [TPOU3BOJICTBOM.

Cy1iecTBYIOT ClEIyIOIIME HEAOCTAaTKU TEKYIIEro BapuaHTa CUCTEMBI aBTOMAaTH3aLMU IPOU3-
BOJICTBA.

* JlpexacraBieHue JaHHBIX PeaIn30BaHO B (opMe MpOoCcThIX 0TYETOB. Ha sTame 3amycka mnepBbIX
MIPOEKTOB OTYETHI OBUIN PEaIM30BaHbl B BUJIE OTNEIbHBIX NpwioxeHuid Ha Delphi, qanabie u3
tabmui uepe3 BDE ot cepBepa npoekra sxcnioprupoBaimuck B MS Excel. Ha Texymmii MOMEHT
MIPUHSATO PEIICHUE OPraHU30BaTh 00PaOOTKY JaHHBIX (M (OPMUPOBAHUE OTYETOB B TOM UYHUCIIC)
Ha OoJsiee BHICOKOM ypoBHE, a Ha ypoBHe ACYTII ocTaBuTh TOJIBKO 0a30BbIe OTYETHI O paboTe
poekToB. [103TOMy OTKpBIT BOnpoc O MmIaTopMe BEpXHEro ypoBHs (YpOBEHb IPEANPHUATHS B
uenom — ERP) anis pemenust oT4€THBIX 3a/1a4.

*  Tak Kak IPUOPUTETOM SIBJIIETCSI CKOPOCTh Pa3padOTKU U MOAM(DUKALNU, UMEET MECTO HU3KHIM
YPOBEHb JOKYMEHTAIMM KaK CUCTEMBI B LIEJIOM, TaK U OTAEIBHBIX IPOEKTOB. B CBsA3M ¢ 3TUM
TpeOyIOTCsl PEeLIeHUs, B KOTOPBIX JIOKYMEHTAllUs CTAaHOBUTCS YacCTbIO IMPOEKTUPYEMOU CUCTE-
Mbl. B Hacrosiee Bpems onucanue (pyHKIHMOHAIBHOM CXEMbl aBTOMATU3AIIUH, dJICKTPUIECKON
yacTH U crienudukanuu npoekra peanuzoBano B CAD Eplan. Onmcanne TeXHOIOTHYECKON Ya-
CTH TaKXke BbinonHseTcs ¢ nomoinsio CAD Eplan, HO XpaHUTCS OTAETBHO B BUJAE CICHAPHEB
Ha s3bike Lua. OnmcaHue OTHENbHBIX YCTPOMCTB (YacTOTHBIE MPeoOpa3oBaTENM, KIallaHbl)
xpanurcs B popmare PDF u moctynaeT oT Ux npou3BOAUTENEH.

=  OrpaHM4yeHHOE BpeMs Ha TECTUpOBaHHE U OTiIaAKy. [loaTOMy BocTpeOOBaHbI MOJYJIM AUATHO-
CTHKHU M CAaMOAMATHOCTUKH ISl IIPOEKTOB.

= J[ns yCHELIHOrOo OCBOEHMs pPbIHKA HEOOXOJMMO NPUBECTH OPraHU3aLUI0 MPOU3BOJICTBA Ha
npeanpusaTi «CaByIIKUH MPOLYKT» B COOTBETCTBHE C MEXIyHApOJHBIMHU CTaHIApTaMH (B
YaCTHOCTH, co cTaHaaptoM [SA-88). OgHako cTaHIapThl MOTYT SIBJISATHCS U CHCPKUBAIOIINM
(aKkTOPOM — OHU TPOMO3JIKH, €CTh CIOKHOCTH C MX TOJIKOBAaHUEM, UX BHEIPEHHUE MOXKET Tpe-
0oBaTh HeoIpaBJaHHO OoybmIMX 3arpar. [loaTomy ans peanuzanuu mpolecca MNPUBEICHHS
NPEINPUSATHS B COOTBETCTBHE C MEXIyHAPOTHBIMU CTaHIAApTaAMHU HEOOXOAMMO HCIIOJIB30BATh
Oosiee THOKYIO OpraHHU3aLUIO CAMOT'0 MPOU3BOCTBA C YYETOM IBOJIIOLUHM CaMOT0 CTaHapTa.
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Pactér oxBar npennpustus aBToMatuzanueil. Terneps 3To yke HE TOJIbKO OTAEIbHBIC IIEXU, HO
u Bc€ mpeanpustue B 1ejaoM. [loaromy BocTpeOOBaHbI CUCTEMBI YIIPABICHHS HE HAa YPOBHE «OIepa-
TOp» — «MHEMOKapTa TEXIIPOLIECCa» — «OTIEIbHBINA TEXIPOLIECC», A «JIUCIETYEp MPOU3BOJCTBEH-
HOM JIOTUCTHKN» — «UHTEJUICKTYaJIbHbIN BeO-uHTEpdeiic» — «3aBof B Leiaom». PoboTuzanus npo-
M3BOJICTBA — HEOOXOIUMBIM AJIEMEHT Pa3BUTHUS COBPEMEHHOTO npeanpusaTus. [loatomy HyXHBI pe-
IIEHUS, O3BOJISIOIINE HHTETPUPOBATh U PEATM30BBIBATh HOBBIE MPOEKTHI POOOTH3AIMU TTPOU3BO/I-
CTBEHHBIX MPOIIECCOB U NEPEXOTy K O0€3II0JHOMY IIPOU3BOICTBY.

6 dopmanusauus ctTaHOapToOB peLenTypHOro NPou3BoAcCTBa

6.1. [lpuHUMNbI popmanusalmm cTaHgapToB

OCHOBOI OHTOJOTHMYECKOTO MOAX0/Ia K MPOSKTUPOBAHUIO MPEANPUATHS SBIsETCS hopManu3a-
nus ctanaapToB. Kakaplil crangapT paccMaTpuBaeTcsl Kak oxmonocus cootrBercTByroeil I1pO,
SIBIISIOIIASCS OCHOBOM /Il aBTOMAaTU3MPOBAHHOTO PEIICHUs psiia 3a/1ad, BKIOYas WH()OPMAIIUOH-
HOE OOCIIy)KMBaHHUE COTPYIHUKOB, (POPMAIIbHYIO OIICHKY COOTBETCTBUS MPEANPHUATHS ITUM CTaH-
JapTam | T.[.

OpnHOl M3 BaKHBIX MPOOJEM BHEIPEHMs CTaHAApTa HA MPEANPUATUH SIBISETCS BO3MOXKHOCTD
HEOJIHO3HAYHON TPAKTOBKM HEKOTOPBIX MOJOKEHUH CTaHAapTa, a TaKKe HEOOXOIUMOCTh MOCTOSIH-
HOM KOpPPEKIUHU TaKOW TPAKTOBKU C LIETbIO MPUOIMKEeHUs e€ K cMblciny opuruHaia. Kpome Toro,
CYIIECTBYIOT OCOOCHHOCTH MPUMEHEHHS CTaHIapTa Ha KaKJIOM MPEINpUITUN, HEOOXOIUMOCTh aK-
TyaJI3alluy UCII0JIb3YEMOT0 CTaHAapTa (T.K. JJF0O0H CTaHAapT MOCTOSHHO 3BOJIIOIIMOHUPYET), C TO0-
CJIEIYIOIIMM BHECEHUEM MU3MEHEHUU B CTPYKTYPY U OPraHU3ALMIO JEATEIbHOCTH NPEANPUITHS AJIs
o0ecrieyeHns COOTBETCTBUS CTaHIAPTY.

OpHuM W3 TyTel pelIeHus: TaKoro poaa mpobieM SBISETCs MOCTPOeHHE ero GopMaibHOH ce-
MaHTUYECKOH MOJIeTH, KOTOopas Morja Obl OJMHAKOBO HMHTEPIPETHPOBATHCS KAaK KOMIIbIOTEPHOM
CUCTEMOMH, Tak M 4esnoBekoM. PopMalibHOE CEMAHTHUECKOE MPE/ICTABIIEHUE CTaHAApTa MO3BOJISET
0e3 BHECEHUS KaKUX-JIM00 U3MEHEHHUH B CTPYKTYPY TaKOTO MPEACTABICHUS JOMOJIHATh €0 pa3ind-
HOTO POJAa JUIAKTUYECKO uHpopmamuen (mpumepamu, MOSACHEHUSIMHU U T.J.), KOTOpas CIOCO0-
CTBYET NOHMMAHHUIO CTaHAApTa COTpyAHHKaMH npeanpustusi. Kpome toro, popmanbHOe ceMaHTH-
YCCKOC MPCACTABJICHUC CTaAHJAApTa O6€CH€‘II/IB8.€T SHAYUTCJIIbHOC YIIPOLICHUC BHCCCHUS W3MEHCHUU
B TaKO€ NPEJCTaBICHUE CTaHAapTa, KOTOPble MOTYT ObITh BbI3BaHbI JINOO YTOYHEHHEM TPAKTOBKU
3TOTrO CTaHAApTa, TUOO IBOIOLKEH CaMOro CTaHAapTa (€ro UCXOAHOTO JOKYMEHTA).

[Toctpoenue ¢dopmanbHOW MOJACIU CTaHAAPTa CBOIUTCS K TOCTPOCHUIO UHMESPUPOBAHHOU
gopmanvrou onmonozuu, cnenuduuupyomeid coorsercrBytomyto IIpO. [[nst 3Troro Heo6xonumo
0TOOpa3UTh CTPYKTYPY U COJIEpPKaHUE HCXOJHOrO TeKCcTa ctanaapra Ha uepapxuto IIpO u cootset-
CTBYIOILIUX UM OHIMOAO2UM.

Hcnonp30BaHne OHTOJOTHYECKOTO MOJIX0/1a MMO3BOJISIET MYTEM J100aBICHUS UHTEIUIEKTYaIbHbIX
Ar¢HTOB IOCTPOUTH HA €0 OCHOBC MHTCIUICKTYAJIbHYIO CIIPABOYHYIO CUCTCMY, MMPCAOCTABJIAIOULYIO
LIIMPOKUH CIIEKTP MH(POPMAIIMOHHBIX YCIYT MOJIb30BAaTEIsIM, B TOM YHCIIE CIIOCOOHYIO OTBEYaTh Ha
I_HI/IpOKI/Iﬁ CIICKTP BOIIPOCOB, OTBET HA KOTOPLIC MOKCT 6LITB B SIBHOM BHUJIC HC MPCACTABJICH B TCK-
CTe CTaHJapTa, UM MOUCK €ro B TAKOM TEKCTE 3aTpyIHUTEIIEH.

6.2. ®dopmanusauus ctaHgapTta ISA-88

Cpeau MHOECTBA CTaHAAPTOB, PETYJIHNPYIOIUX ACSITEIbHOCTD NPEANPUATHN, HanOoJIee MOJIHO
oTpaxkaeT crenuduKy pernentypHoro npou3BoacTBa ctanmapT ISA-88 [18]. OCHOBHBIM JOCTOWH-
ctBoM ISA-88 saBusercs pasnenenue [IpO penentypHOro npon3BoAcTBa Ha MaKCUMaIbHO HE3aBU-
cumebie [IpO penentoB, o6opyaoBanus u ynpasienus [19]. Takoe pazneneHne mo3BOISET CreIMa-
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JUCTaM MPEIIPUATHUS NIPU PELICHUN CBOMX 3a7a4 OCYLIECTBIIATh MOUCK UX PEIIEHHS CTPOro B CBO-
eit [IpO, He3aBUCHMO OT OCTalbHBIX. DTOT (aKT 3akiajbiBaeT (yHAaMEHT B oOecreyeHne ruoKo-
CTH PELENTYPHOIro MPOU3BOJACTBA U caM IO ceOe ABISAETCSI OCHOBOM ISl OCTPOEHUSI OHTOJIOTHYE-
CKOM MOJEJIN PEIITPUSITHSL.

Crangapt ISA-88 cocrout u3 4erblpé€x yacTed, OJHAKO O0COOYIO0 LIEHHOCTb JJISi MOCTPOCHHUS
(opMasIbHOW OHTOJOIMM MMEET IepBasi 4acTb, MOCKOJBbKY OHAa MPEAOCTABISAET TEPMUHOJIOTHIO U
LEJIOCTHBIA HaOOp MOHATUH M MOJIENEH, UCIOIb3yEMbIX B YIIPABJICHUU PELENTYPHBIM MPOU3BOJI-
ctBoM [20]. B cTatbe HCIIONIB3YIOTCS AHIVIOA3BIYHBIE TEPMUHBI U3 [18], pyCCKOS3bIUHBIE TEPMUHBI
3 'OCT P MOK 61512-1-2016 [21]. Tepmunsl, BHOBb nosiBuBmuecs B pesusun [SA-88.00.01
2010 rosma, B 4aCTHOCTH, KacalolIMecs MpPOLEeTypHOH MOJENU, CKOMOMHHUPOBAHbI U3 YK€ Cylle-
CTBYIOIIMX U NEPEBEACHBI aBTOPAMH CTAaThU, UCXO/I U3 UMEIOLIUXCS O(UIIUAIBHBIX [IEPEBOJIOB.

CTpyKTypHO UCXO/HBII IOKyMEHT I1epBOM yacTu cranaapra ISA-88 cocrout us 6 pasnenos:

1) o6nacte npumenenus cranaapta (Scope of the standard);

2) wuopmatuBHbIe cchuiku (Normative References);

3) Ttepmunsl u onpeaenenus (Definitions);

4) mporecchl CepUHOTO MPOU3BOACTBA U 00opyaoBanue (Batch Processes and Equipment);

5) mnoHATHS, HCNONb3yeMble INpU yNpaBieHUM cepuilHbIM npousBoacTBoM (Batch Control

Concepts);

6) nelicTBUA U GYHKIUH Mpoliecca ynpaBiaeHus cepuiiHbiM mpoussoacTtBoM (Batch Control Activ-
ities and Functions).

Oto0pa3uM CTPyKTypy JIOKyMmMeHTa Ha uepapxuto IIpO u COOTBETCTBYIOIIUX UM OHMONOSUL.
Crannapt ISA-88 B nenom coorserctByer IIpO npeonpusamuil peyenmypnozo npou3eo0cmea.
[lepBrie aBa pa3zznena cneuuPpUIUPYIOT JOKYMEHT CTaHAAapTa U HEMOCPEACTBEHHO K onucanuto 11pO
pELENnTYpPHBIX MPOU3BOACTB HE OTHOCATCS M, COOTBETCTBEHHO, HE OTOOpaXKAIOTCS HAa HUEPAPXHUIO
[IpO u onTONOTMIL. Paznen 3 cOOTBETCTBYET TEPMHUHOJIOTHYECKOW OHTOJIOTUN U JIOTUYECKON OHTO-
noruu [16] IIpO npeonpusamuii peyenmypnozo npouszeoocmea. Ilonpaznen 4.1 cooTBETCTBYET
IIpO npoueccuvix modeneii peyenmypuvlx npouzeoocme. OcCTalbHbIE MOAPA3/EIbl YETBEPTOTO
pazzena cooTBeTcTBYIOT IIpO ghuzuueckux moodenei peyenmypHvix npouzeoocmse. Pasnen 5 coor-
BetcTBYeT IIpO mooeneit npoyedypnozo ynpasnenusn. Paznen 6 coorserctyer IIpO desamenvho-
CMu no ynpagaieHulo peyenmypHsim nPOUu3600CHEoM.

3anuiem uepapxuto [IpO 6a3oBoro ypoBHs B popManbHOM Buje Ha si3bike SCn [22]:

IIpO npeonpuamuil peyenmypHozo npou3e00cmaea
=> yacmnas [IpO*:

o [IpO ghusuueckux mooenetl peyenmypuvix npouU3800Cma

o [IpO npoyecchvix mooenel peyenmypHuix npou3800Ccme

e [IpO modeneii npoyedypHO20 YnpasieHus 060py008aHuem peyenmypHuix npou3800cme

o [IpO OeamenvHOCMuU NO YNPAGLEHUIO peyenmypHbiM NPOU3800CmMEOM

[TpuBeném crpykrypablie crierudukanuu [16] vactaeix [1pO Ha s3b1ke SCn.

IIpO ghuzuueckux mooeneii peuenmypHsIxX RPOU3BOOCHIB
D MAKCUMATbHBIIL KIACC 00BEKMO8 UCCIe008AHUL’:

equipment entity
D HeMaKCUMAaNbHBIL KIACC 00bEKMo6 UCCIe008aHU :

e area
= obaacmo nPou38o0Cmaa
o sife

= Mecmo npouzeoocmed
e process cell

= NPoU3B00CMEEHHYLIL Yex
° unit

= MexXHON02UUeCKAsl YCIMAHOBKA
e equipment module
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= 010K 000pY008aHUs
e control module
= 0JI0K ynpasienus
e enterprise
= npendpusmue
e equipment relation
= 653b 000pPYO0BAHUS
3 uccnedyemoe omuouieHue ’:
cooeporcum*
= contains*
IIpO npouyecchvix mooeneii peyenmypHoviX HPOU3800CHIE
D MaKcuManbHbwlil K1acc 00beKmos uccie008anus’:
process element
= npoyeccublii dnemenm
D HeMaKCUMANbHBII KNACC 00beKMO8 UCCIe008aAHUA
®  process stage
= cmaous MexHon02UUecKo2o npoyecca
®  process operation
= mexHonocuYecKas onepayus
e process action
= npouszsoocmeerHoe oelicmasue
3 uccredyemoe omHoulerue’:
process element link*
= C6A3b NPOYECCHBIX INeMenmos™
IIpO mooeneii npouedypHozo ynpasieHus 060pyoosanuem peyenmypHvix npou3600Ccme
S MAKCUMATbHBIL KIACC 00bEeKMO8 UCCAe008AHUSA ':
procedural element
= npoyeoypHulil 3nemMenm
D HeMAaKCUMANbHBI KIACC 00bEKMO8 UCCIe008AHUA :
e process cell procedure
= npoyedypa npoussoo0CmeeHH020 yexd
e unit procedure
= npoyeodypa mexuono2uiecKoll ycmaHoKu
e operation
= onepayus
e phase
= ¢aza
e recipe procedural element
= npoyedypHblil 21eMEHmM peyenma
e equipment procedural element
= npoyedypHulil 31eMeHm 060py008aHs
e  recipe process cell procedure
= peyenmypHas npoyeoypa npou3so0CHeeHHO20 yexd
e recipe unit procedure
= peyenmypHas npoyeoypa mexrHoI02UUecKol yCmaHosKu
e recipe operation
= peyenmypmnas onepayus
e  recipe phase
= peyenmypnas gasa
e equipment process cell procedure
= npoyedypa 060py008aHUsA NPOUIBOOCMBEHHO20 HeXd
e equipment unit procedure
= npoyedypa 060pyO08aHUs MEeXHON02UUECKOU YCIMAHOBKU
e equipment operation
= onepayus 06opy0osanus
e equipment phase
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= ¢asza obopyoosarus
3 uccredyemoe ommouieHue’:
execution order*
= NopA0OK ucnoiHeHus ™

Hwxe paccMOTpeHBI TpUMEpHI ONUCAaHUs (PU3NUECKON U MPOIEeypHONH MOJENeH mpennpusTus
«CaByIIKMH IPOLYKT» HA OCHOBE CUCTEMBI IIOHATUH, HCCIENYEMBIX B cCOOTBeTCTBYOmUX [IpO.

6.3. dopmanusauna dumsmyeckon mogenu npeanpuaTna « CaByLUKMH NPOLYKT»

[IpennpusTie MOXHO CHEIU(PUIMPOBATH B PA3IUYHBIX ACHEKTaX, HEKOTOPHIE W3 KOTOPBIX
(porecchl, Mporeaypsl, 000pyA0BaHUE, YIIPABICHUE) PETYIUpPYIOTCs ctanmapToMm [SA-88. Dtum
aCTIeKTaM COOTBETCTBYIOT HMepapxuuecku opranuzoBanHbie [IpO. B kauecTBe miumocTpanuu mpu-
BenéM (parment cneuuduxanuy npennpustus «CaBymKUH TpoAyKT» B pamkax [IpO ¢usuueckux
MoOernetl peyenmypHuix npouzeoocma. Crienupukaiys UMeeT ceMb YPOBHEH: enterprise (mpennpus-
THE), site (MecTo MpOM3BOJCTBA), area (00JacTh MpOM3BOJCTBA), process cell (sueiika mporecca),
unit (ammapar), equipment module (610kx o6opynoBanus), control module (610k ynpaBneHus).

6.3.1. YpoeeHb Enterprise (npednpusimusi)

[Ipennpusitue — camas KpyrnHasi IPOU3BOJCTBEHHAS €AMHMIIA, 101 KOTOPOH OOBIYHO MOHUMAET-
cs koMranus B 1esnoM. B Hamewm ciydae 3to OAO «CaBymikuH npoaykt». @opmannzoBaHHas 3a-
MUCh 3TOTO (akTa MpuBeeHa Ha pucyHke 1. 3xech u ganee ans GopMaIM30BaHHOIO IMPe/ICTaBIe-
HUs uctonb3yercs 36k SCg [22].

npednpuamue 0AO Caeywkun npodykm

Pucynok 1 - ®opmanusoBanHas 3anuck npeanpuatus « CaByIKUH TPOTYKT»

6.3.2. YpoeeHsb Site (Mecm npoussodcmea)

[TpennpusiTie COCTOUT M3 OJHOTO WM OoJiee MECT MPOU3BOACTB. MecTa Mpon3BOACTBA Hallle
BCETO BBIJICJIAIOTCS MO TeorpaduueckoMy mpuHIUIMy. Mecra mnpousBoacTsa, Bxojsamue B OAO
«CaByUIKUH IPOAYKT», MOKa3aHbl Ha pUCyHKE 2. DOpMaIN30BaHHOE NPEACTaBICHNUE 3TOH UHPOP-
Maluu NpUBEIEHO Ha pucyHke 3. Jlanee paccmaTpuBaeTcss MECTO IPOU3BOACTBa «bpecT 2.

OAO “CaByLukuH Mpegnpuatme
npoaykr” (enterprise)

Mecto npou3zBOACTBA

Bpect 1 Bpect 2 CronvH MuHcK (site)

Pucynox 2 — Mecta npousBojacTBa npeanpusatusi « CaByImkuH NpoIyKT»

6.3.3. YpoeeHb Area (obnacmel npouzsodcmea)

MecTo mpou3BOJICTBA COCTOUT U3 OJJHOTO MJIM HECKOJBKUX OOJsiacTeil mpou3BoJcTBa. B pamkax
ISA-88 He Bce yacTu MpOU3BOACTBA OYIyT SBISATHCS YaCThIO 00JIACTH MPOU3BOJCTBA, a TOJIBKO T€,
KOTOpPbIE UMEIOT HEMOCPEICTBEHHOE OTHOIIEHUE K MPOIecCy pelenTypHoro npousBoacTaa. Obma-
CTU npousBojAcTBa «bpect 2» nmpuBeneHsl Ha pucyHke 4. opManru30BaHHOE MPEACTABICHUE J1aH-
HOro (hparMeHTa CTPYKTYphl MPEANPUATHS MPUBEACHO Ha pHcyHKe 5. B nanbHeiimem Oyner pac-
cMartpuBatbes «L{ex MATKHUX CBIPOB U TBOPOTay, BBIACICHHBIN HA PUCYHKE 4.
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OAO CasyuwkuH npodykm

npednpusimue

codepxamb*
MuHck Cmonux ?Epecm 2 ?Epecm 1

mMecmo npoussodcmea

PucyHok 3 - ®opmani3oBaHHOE NIPE/ICTABICHHUE CBSI3H JBYX BEPXHUX YPOBHEH (prznueckoil Moiesn

Mecto NpPoOuW3BOACTBa

Bpecr 2 (site)

Liex markux
CbIpOB M TBOpOTa
(LUMCwnT)

O6nacTo
npouzBojcTEa
(area)

Llex rotoeoit
NpoayKLUMM

Pucynox 4 - [Tpon3BoICTBEHHbIE yUacTKH IPOU3BOICTBa «bpect 2»

mMecmo npouzsodcmea Bpecm 2

2 (
E i codepkamb*
O«

Ljex Msizkux cbipoe u meopoaa

Ljex zomoeot npodykyuu o6nacme npoussodcmea

Pucynok 5 - ®opmasn30BaHHOE MPEACTABICHUE CBSI3H BTOPOTO U TPETHErO YPOBHEH (PHU3MUIECKON MOACITH

6.3.4. YpoeeHb Process Cell (a4elku npoyecca)

OO6nacTh MPOU3BOJICTBA COMEPKUT BCE 00OpYyIOBaHUE, HEOOXOAMMOE TSl TIPOM3BOACTBA Tap-
TUU npoaykTa. MHOrAa ans onucaHus KoMIuiekca 000pyA0BaHUs MPOU3BOJACTBEHHOIO y4acTKa UC-
MOJIE3YETCSl TEPMHH «JTHHES (train). B mporieccHol siaelike MOKeT ObITh 0oJiee OHOW JTUHUH, T10-
CJIeIOBaTeNIbHOCTh 000PYJOBaHMS B KOTOPBIX Ha3biBaeTcs MapuipyTtom (path). fdeiika mpouecca
MOJTy4aeT ChIpbe (raw) WK MPOMEXYTOYHOE BEIIecTBO (Work-in-progress) u mpeodpasyer ux B ro-
TOBYIO MPOIYKIUIO WU IPYyroe MPOMeKyTOYHOEe BeliecTBO. Lex MATKUX CBIpOB U TBOpOTa MPOU3-
BoJIcTBa «bpect 2» comepKuT Be sTYeKH mporecca — 0JHa OTBEYAET 33 U3TOTOBJICHHE TBOPOKHOU
Macchl, a BTopas — 3a e€ opMoBKy U dacoBky (pucyHok 6). Ha pucynke 7 npuBoautcs popmanu-
30BaHHOE IPEJICTABICHHE 3TOTO (hparMeHTa CTPYKTYpBI peAnpusTus. B panpHelimeM paccMaTpu-
BaeTCs sSUeiika mpoiiecca mporu3BOJICTBA TBOPOKHOM Macchl « XyTOpOK» (BblIeNieHa Ha pUCYHKE 6).

Lex mAarkux O6nacts
CblpOB W TBOpOTa npovsBoAcTEa
(UMCuT) (area)
[
[
n ®opmoska u
OM3BOACTEO o
P A . dbacoeka MNpou3BOACTBEHHDIA
TBOPOMHOM .
TBOPOMHOM uex
maccol
TODOK” Macchbl (process cell)
yTop “Xytopor”

Pucynoxk 6 - Slueiiku mporiecca B Iiexe MATKHUX CBIPOB M TBOPOTa
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o6nacme npouseodcmea [ ex MS2KUX CbIPO8 U Meopo2a

@ O

codepxamb*

Mpoussodcmeo MeopoXHOl Macchbl

PopMoska u ¢hacoeKa meopoXHOL Macchbl npoussodcmeeHHbIl uex

Pucynok 7 - ®opManu3oBaHHOE IIPEICTABICHUE CBSI3U TPETHErO U YETBEPTOIO YPOBHS MOJIENH

6.3.5. HuxHue yposHu ¢husudeckol modenu

Tpu HIKHHUX YPOBHSI MOJAENU OOOPYIOBAaHUS PACCMATPUBAIOTCS COBMECTHO, MOCKOJBKY, CO-
rmacHo ISA-88, u unit, u equipment module, u control module MoryT HemocpeacTBEHHO cojep-
XKaThcsl B process cell, kak moka3zaHo Ha PUCYHKE 8.

I
‘ Process Cell H
Contains one or more Contains zero or more  |Contains zere or more
[
| Unit H
Contains zero or more Contains zero or more Contains zero or more
I | 1
Equipment Equipment J Equipment
Module Module M
Module
Contains zero or more §Contains zero or more
| Equipment
Module H

Contains zero or more

Contains zero or more

[ [ = N [ = M I o N I = n
Control Control J Control Control Control
Module Module Module H Module H Module H
Contains zero or more hComains zero or more  (\Contains zero or more
I 1 M 1 o~ L 1 o~ L
— Control Control Control
Note: One or more control modules Module Module Module |-
must be present somewhere in the -

process cell Some of the other possible relationships

Pucynox 8 - Bo3MoXHBIE OTHOIICHUS MEXKAY CYIIHOCTSAMH TPEX HIDKHUX YpOBHEH (rsndeckoit mogenn B [ISA-88

AHanoru4HeIM 00pa3oMm, ammapaT (TeXHOJIOTHYEeCKasi yCTAaHOBKA) MOKET HETOCPEICTBEHHO CO-
JiepKaTh Kak OJ0K 000pyIOBaHMS, TaK ¥ OJIOK ynpaBieHUs. TexXHOIOrnyecKasi yCTaHOBKA SBIISICTCS
OCHOBHOH €MHHUIIEH pelenTypHOro mpousBojacTsa. [Iporecc pernentypHoro npou3BoJICTBa MPOKC-
XOJIUT UMEHHO B TEXHOJIOTHUECKUX yCTAHOBKAX, KOTOPHIC BBITIOJIHSIOT TJIABHBIC MPOU3BOJICTBEH-
HBIE JIelicTBUA (Major processing activities), MpuaaoNIMe EHHOCTh IPOMEXKYTOYHOMY WM KOHEY-
HOMY TNPOJYKTY — CMEIIMBAHNE, OCYIIECTBICHNE XUMUYECKUX PEAKIHA U JIp.

brok o6opyaoBaHus npeacTapisieT co0oi rpymnmy GU3NYECKUX YCTPOHCTB, 0OpPa30BAHHYIO IS
BBITOJIHEHHSI HEKOTOPOI KOHKPETHOW (PYHKIIMU B paMKax perenTypHoro npousBojacTBa. CtaHmap-
toM [SA-88 monmpaszymeBaeTcs, yTo 00K 00OPYI0BaHMs CIIOCOOEH PEaTu30BBIBAThH JIOTUKY, OCHO-
BaHHYIO0 Ha TpuHATHH perreHuil (decision-based logic). Hampumep, KOHTPOIb YpOBHS KHIKOCTH
WM J1aBJICHUSI B HEKOTOPOW €MKOCTU WMITU MOJEPKaHUE OMPENeIEHHOTO TEMIIEPATYPHOTO PEXUMa
00pabaThIBaEMOTO BEIIECTRA.

brok ynpaBnenus — 6a30BbIi AIEeMEHT (HPU3UIECKON MOJIEIH, TIPEICTABIISIONINN OO0 CBsA3aH-
HBI HA0Op YIPaBISIFONIMX MOJYJIeH (MaTYMKH, KJIAMaHbl M Ip.), PACCMATPUBAEMBIX KaK €IuHas
cymHocTh. CleyeT 3aMeTUTh, 4YTO He BcerJa OJIOK yIpaBieHHus OyJeT UMEeTh (PU3HUECKYIO peau-
3aIMI0 — OH MOXET OBbITh MHCTPYKIMEW WM TPYIIION HWHCTPYKIMH MPOTPAaMMHPYyEMOTO0 MHUKPO-
KOHTPOJIIEPA UM IpaiiBEpOM HEKOTOPOTO YCTPOUCTBA.
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B paccmarpuBaeMoii sueiiky mpouecca o Mpou3BOACTBY TBOpOra umeercs 32 Koaryjsitopa
(TEeXHOIOTUYECKUX YCTAHOBOK), IBE IMHUU MPUEMKH CMECH, BOCEMb JIMHUH BBIJa4H, BOCEMb JIMHUN
OTKa4YKU CHIBOPOTKH U 16 OoitiepoB (010k0B 000pyI0BaHUs), YTO MMOKa3aHO Ha pUcyHKe 9. dopma-
JM30BaHHOE MPE/ICTABICHUE HUKHUX YPOBHEH (PU3NUECKO MOIETH MOKa3aHo Ha pucyHke 10.

MpowussoacTso
TBOPOMKHOW
maccol
“XyTopokr”

— Koarynatop 1

TexHoNOTMYecKan
yCTaHOBKa
(unit)

“— Koarynatop 32

JnHna n n
npuemiu cmecy | || /MHWA BEIAAUN | | | JTUHUA OTKaUKA Foiinep1 M
MH1 H1 CbIBOPOTKK W1
JnHna
npuemim emecn | JIMHWA BblAAYA JIHMA OTHAUKK Boiinep 2 [ Eﬂmfoﬁopyﬂoaawﬂ
MH2 H2 CbIBOPOTKM W2 (equipment module)
JIMHWA BblAAYM JIUHMA OTHAYKU .
— — Bovnep16
H8 CbIBOPOTKK W8 P

Pucynok 9 - TexHonmorndeckne ycTaHOBKH 1 OJIOKM 000pyIOBaHUs B siueiike mporecca
MIPOM3BOJICTBA TBOPOKHON MaCCHI

npouzeodcmeenHbIl yex rpouzeodcmeeHHBIl Uex

[Ipouzeodcmeo MeopoRHON Maccel zipouseodcmeo MEeopoKHOL Macckl
mMexHonozuYecKas ycmaHosKa i

J{;aeynxmop 1 | rl 6nok o6opydogaHus
- l Jlurus omkadky celeopomku 1
Koazynamop 32 r
£ 6ok 0bopy doeaf-rma? I | Jlurus omkaiky celéopomiu 2
Nunus npuemiu 1 rl
JTunus npuemku 2 -Cﬂuuua OMKaYKU Chleopomku 8
I
>0+ 1 10
Jurus esidayu 1 > 5— - p
olinep
i1~ =
| I Junua esidayu 2 | I csoﬁmp 2

JNunus eprdayu 8 Esﬁnep 16

codepxams* codepwame*
Pucynox 10 - ®opMann3oBaHHOE MPEICTABICHUE HIDKHUX YPOBHEH (PH3MUCCKON MOIEITH

6.3.6. ®opmanusayusi mexHu4eckol OoKyMeHmauuu

HpaKTI/I‘IeCKOe IMPUITOKCHUC (1)H3HHCCKOﬁ MOACIN COCTOMT B q)OpMaJ'II/IZ’»aI_II/II/I JAOKYMCHTallun
npeanpuiaTus, B 4aCTHOCTHU q)YHKHHOHaJ'II)HLIX CXEM. HpI/IHIII/IHI/IaHBHafl MPpOCTOTAa B3aMMHOT'O II€pPEC-
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X0J[a MEX/ly TEXHOJIOTMYECKHM YEPTEKOM M €r0 CEMAHTUYECKHUM HPEJCTaBICHUEM HAET BO3MOXK-
HOCTb 00pallaThCs K 3J€MEHTaM 4epTeka, MHULMUPOBATh KOMAH/Ibl, BO3JCHCTBYIOIME HA COCTOSI-
HUEe 000pYHOBaHUS, U OTCICKHUBATh €r0 JUHAMHKY. JTa (DYHKIIMOHAIBHOCTH OOSCIICUUBACTCS pe-
LENTOPHBIMU U 3(PPEKTOPHBIMU areHTaMu, pabOTAIOIIMMHU HaJ CEMAaHTHYECKUM IPEICTaBICHUEM
JOKYMEHTAIlMH, XpaHSAIIUMCs B 0OIEH CeMaHTUYECKON MaMATH. DTO MO3BOJISET «OKUBUTH» TEX-
HUYECKYIO JOKYMEHTALUIO IPEAPUITHSL, CAENIATh €€ MHOTOLIETIEBOM.

B kagectBe mpumMepa MpakTHUUECKOrO MPUIIOKEHHUS] PACCMOTPUM H300paK€HHBIM Ha pPHUCYH-
ke 11 B Buzne QyHKIMOHANbHOM cxembl [23] dparMeHT siueliku mpolecca Ha 3Tare HarpeBa TBO-
POXHOI Macchl, ucnonb3ytomuid 1Ba koarynstopa KOAG14 u KOAGIS u 6oitnep B1l. Kpome To-
ro, Ha Hell n300pakéH psn naTduukoB (Temmneparypublii — TE4, ypous — LS41, LS42), nHacocos
(N4) u xnananoB (V40, V41, 14V1, 15V1), a takxke TeruiooOMenHuk (W1), KoTopble, B COOTBET-
CTBHMH cO cTaHnapTom ISA-88, oTHOCATCS K MOYJISIM YIIPABJICHUS, TIOCKOJIBKY SIBJISIOTCS 0a30BBIMU
3JIEMEHTaMU 000PYI0BaHMUSI, BHITOJIHAIOIMMU aromMapHble GyHKIuu. CTpenkamMu moka3zaHa LUpPKY-
JSLUS TPEIOLIEN BOJBI IO CUCTEME MOJOTPEBa.

+KOAG14-HW-  +KOAGIL5-HW- +KOAG14-HW+ +KOAG15-HW+
A\ A\

-V4l
-14v1 -15v1

1T -

BT T S veo 77

H

-W1
4 J

)

Pucynok 11 - ®@ynkiuonanbHas cxema (hparMeHTa siueiiku nporecca, BeimosiaHeHHas cpeacrsamu 'OCT 21.404-85

PaccMoTpuM mporiecc nepeBojia TEXHOJIOTUYECKOW CXEMbI B €€ CeMaHTUYECKOe IpejicTaBie-
Hue. Kaxmol enunuiie 000pyaoBaHus — KOHKPETHOMY JNaTYHKY, HACOCY, TpyOe, KoaryisTopy co-
OTBETCTBYET y3€Jl cCeMaHTH4eCcKoi ceTu. TOT (pakT, 4To KOHKpETHAs €UHUIIA 000pYAOBaHUS SIBJIS-
€TCsl DK3EMILISIPOM TOTO MJIM MHOTO Kjlacca 000py0oBaHMsI, 0003HAUAETCs CBA3BIO OT y3I51a, 0003Ha-
YaIoIIEro KJacc, K y3i1y o0opyoBanus (pUCYHOK 12).

~O

Kanad V40
Pucynox 12 - TIpumep ceMaHTHYECKOTO TPEICTABICHIS dK3eMIUIsIpa Kiracca 000py10BaHUS

TpyOsl OTHOCATCS K 0cOO0MY BUIY 000pYAOBaHUS, COSIUHSIONIEMY JAPYTroe MPOU3BOJACTBEHHOE
obopyoBaHrue Mexay coOoil. Ecin B paMkax TEXHOJIOTHYECKOTO TMpoliecca oOpadaTeiBaeMoe Be-
IIECTBO MO TPyOe MEepexoauT OT OAHON €IUHUIIBI 000PYIOBAHUS K APYTOH, TO y3€l eIUHUIBI 000-
pyZlOBaHUS, U3 KOTOPOM UCXOIUT BELIECTBO, CBA3BIBAETCS CO 3HAKOM TPYyObl OMHAPHBIM OTHOILIECHU-
€M 000pyOosanue-ucmoYHUK*, a y3el eIMHUIBI 000PYyI0BaHMsI, B KOTOPOE BEIIECTBO MOCTYTMAET,
CBSI3BIBAETCS CO 3HAKOM TPYOBI OTHOIIICHUEM 000pydosanue-npuemHuk* (pucyHox 13).
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Tmanaﬂ Tmpyﬁa ?HPWHHHUOHHh!ﬂ bavok
P~

V41
obopydoeanue-ucmodHuK"

obopydoeaHue-npuemMHUK”®

Pucynok 13 — CemaHTHUECKOE TIPEICTABICHUE COCUHCHHUS ABYX SIMHHUI] 000PYAOBaHUS TPYOOit

MoseT UMETh MECTO OJHOCTOPOHHSS CBSI3b JaT4MKa ¢ TPyOOi, HEIMOCPEICTBEHHO HE OTHOCS-
niasicst K nepemenieHuto Bemecta. OHa 0003HavaeTcsi CBA3KOIM OTHOILCHUSI COeOUHeHUue™ MEXITY
3HAKOM JaTYMKA U 3HAKOM TPYOBI (pUCyHOK 14).

damyuk memnepamypel mpyba

TE4
coeduHeHue"
Pucynox 14 - CemanTrndeckoe MpeacTaBIeHUE CBA3U JaTINKA U TPYOBI

Ha pucynke 11 Taxxke npencTtaBiieHbl B BUIE OTIENBHBIX CYLIHOCTEH KOHCTPYKTHUBHBIE YacCTH
00opya0oBaHus (JATYUKKU TeMIEepaTypbl KoaryiasTopoB). /st cBsA3u eauHULIBI 000pyAOBaHUS C €€
KOHCTPYKTMBHOM 4YaCTBIO MCIOJB3YETCs CBSI3Ka OTHOILICHUS YaACHb-Uesoe™, CBS3bIBAloIas y3ell
€MHUILIBI 000PYI0BAaHUS U y3€J1 €r0 KOHCTPYKTUBHOM YacTu (pUcyHOK 15).

?damqm( memnepamypel ?(oaaynamop
|

TE142 Koazynamop 14

Yacme-yenoe*
Pl/IcyHOK 15 - Cemantuueckoe NpeACTABICHUC CBA3U CIMHUIIbI 060py}10BaHI/IH C €ro KOHCprKTI/IBHOﬁ YacCTbIO

Jljis OTIIeNBbHOTO 11eXa MOJYyYEeHHOT0 OMHCaHus JocTaTouyHo. OAHAKO Ui MPEINPUITHS ¢ MHO-
KECTBOM IIEXOB HE00X0nMa yHU(UKALUS CEMaHTUYECKOTO MPeJICTaBIEHUs] Ha OCHOBE OOIIeil OH-
Tosioruu. B xauecTBe 0011€l OHTOIOTUU MOKET BBICTYNUTH OHTOJOTHS [IpO dusznueckux moneneit
peLenTypHBIX MPOU3BOJCTB, OCTPOCHHAsE B pe3ynbTare dopmanuzanuu ctangapra ISA-88. Ona
OyJeT HaxOJUThCS B OHTOJIOTHYECKOW MOJIEIH MPEANPHUSATHS YPOBHEM BBIILIE OHTOJOTUN KOHKPET-
HOT'0 OTPacJIEBOI0 MPOU3BOACTBA, HO YPOBHEM HM)KE OHTOJIOTMH PELENTYPHBIX POU3BOJICTB B IiE-
noMm. Takast mepapxuyeckasi OpraHu3alysi OHTOJOTUH MO3BOJSET 00ECTIEYuTh HE3aBUCUMOCTh KOH-
KPETHOM MPOM3BOJICTBEHHOH peLenTypbl OT KOHKPETHOTO MPOU3BOJCTBEHHOTO0 000PYI0BaHUs, MO-
CKOJIbKY MX B3aMMOCBS3b OYJeT yCTaHaBIMBAaThcsl Ha 0Ooyiee BHICOKOM YPOBHE aOCTpaKlUU, YTO
CPOJIHU IIA0JIOHY MPOEKTUPOBaHMS «MOCT» B 00bEKTHO-OPUEHTHPOBAHHOM Mapaaurme [24].

UToObl yCTaHOBUTH CBSI3b OMHCAHMS, TOJYYEHHOTO Ha MEPBOM JTale, C MOHSITUSIMHM, OIpee-
JAEHHBIMU B (PU3NYECKOM MOJIENH, HEOOXOAUMO COMOCTABUTh KOHKPETHBIE JIEMEHTHI 000py0oBa-
HUSl C COOTBETCTBYIOIIMMHU YPOBHSIMHU MOJENHU 000pYIOBaHUS, PAaCCMOTPEHHbIMH Bbille. CoBMe-
CTHB 3TH J[Ba OIMCAHMS, MOKHO YBUIETh, KAKUM 00pa30M CBS3aHbI MOJYJIH YIIPABICHUS U MOAYJIN
00opy10BaHUsA. DTa CBsI3b SBIAETCS KIIOUEBOM [UIg oOecreuyeHus: OOIHOCTH M MOBTOPHOIO MC-
I10JIb30BaHNsl KOMIIOHEHTOB B PaMKaX yIPaBJIEHUS peLeNnTypHbIM MpousBojacTBoM [25]. K mpume-
Py, 9TOOBI CKa3aTh, YTO KOHKPETHAsI €IMHUIIA 000pYA0BaHUS (HapUMep, KiIamaH) sSBISETCS MOIY-
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JeM YIIpaBJIeHHsI, HEOOXOIUMO BKJIIOUUTh 0003HAUYAIOIIMKA 3TOT KJIaNaH y3eJl CEMaHTUYECKOM ceTH
BO MHO’KECTBO MOJIyJIeH yNpaBiIeHUs], KaK TOKa3aHO Ha pUCYHKeE 16.

141 Modyns ynpacneHus
Pucynok 16 - Cemantuueckoe mpencTaBieHue KiamnaHa - MOAYJIsl YIIpaBJIeHUs

B pesynbrare momoOHBIX mpeoOpa3zoBaHUil moiydaeM (GparMeHT (HOpMaaTu30BaHHOW CEMAaHTH-
YECKOM CeTH, HaIpUMEDP MPEJICTABICHHbBINA Ha pUCyHKe 17.
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Pucynox 17 - ®parmeHT popmani30BaHHONW CEMaHTHUECKOM CETH, TOCTPOCHHOI Ha OCHOBE
HMCXOJHOM TEXHOJIOIMYECKON TOKyMEHTALUU

[IpencraBieHHass TakuM 00pa30M HMCXOJIHAsl JOKyMEHTAIMs MO3BOJISIET OCYLIECTBUTH pa3iiny-
Hble 3anpockl. Hampumep, Ha 3anpoc: «Haiiti 610k 000py10BaHus, CoAEpKAIIUN TEMI000MEHHUK
UCIOJIb3YETCs SC-areHT MOUCKa IO MPOU3BOJILHOMY 00pasily. Ero aprymeHrom siBisercst sc-ys3edn,
oOo3Havaromuii oOpaser moucka, npuBenEHHbIN Ha pucyHnke 18. [Ipumep oTBeTa Ha 3TOT 3ampoc
MOKa3aH Ha pucyHke 19 B Buze pparMeHTa ceMaHTHUECKOM CETH.

npumep’

_~-d
-
T o e

6nok obopydoeaHua mennoobmMeHHUK

Pucynok 18 - [Ipumep ob6pasua nmoncka

6.4. TpouenypHasa moaenb npeanpusatTnsa « CaByLLKUH NPOAYKT»

[IpouenypHass mMozaenb OpeAnpUsATHS HUccaenayercs B pamkax IIpO moodeneit npouyedypnozo
ynpagienus ooopyoosanuem peyenmypHsix npouzeoocme. B nannoii [IpO oO6wexToM uccienona-
HUS SBJISETCS KJIacC MPOLETypPHBIX 31eMeHTOB (procedural element) — cocTaBHBIX yacTei mpoiie-
nypHoil mogenu. [1o ypoBHIO feTann3anuy pa3andaroTcs CleayoIue UX Pa3HOBUIHOCTH — MpOIie-
IypBl POU3BOJICTBEHHOTO 11exa (process cell procedure), nmpoiieypsl TEXHOTOTHYECKIX YCTAHOBOK
(unit procedure), onepanuu (operation) u dassr (phase). Kpome Toro, mporeaypHbie 3JI€MEHTBI MO-
TYT OTHOCHUTHCA KaK K 000pyIOBaHUIO — MPOLEAYPHBINA 2NIeMEHT 000pyoBaHus (equipment proce-
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dural element), Tak u x peuenrtype (recipe) — peuenTypHBIA JIEMEHT 000pyI0BaHus (recipe proce-
dural element).
s
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PI/IcyHOK 19 — HpHMep OTBETAa CUCTEMBI Ha 3alpocC O 0J10KE 060py;[0BaH1/m, coaepKaleM TEIMIO0OMEHHUK

B kauecTBe npumepa npuBeaéM GparMeHT IpolelypHOH MOJIEIH IIPOU3BOACTBA TBOPOTa B Iie-
xe MArkux ceipoB U TBopora OAO «CaByLIKUH NPOAYKT», BBIMOJHEHHBIN cpeacTBamu [26]. Ipo-
Leaypa U3roToBJIEHUS TBOpora «XyTOPOK» 3aKIII0YAeTCsl B [IOCJIE0BATEILHOM BBIIIOJHEHUH IIPO-
Lelyp TeXHOJIOTUYECKUX YCTAaHOBOK MPUIOTOBIEHHS, (OPMOBKU U (pacoBKH (CM. JIEBYIO TPETh pU-
cynka 20). Unit procedure mpuroTOBICHNSI TBOPOKHONW MACChl BKIFOYAET, CPEIU MPOYMX, ONepa-
IIMM HAIOJIHEHUs, HarpeBa M MOMKHM (CM. LEHTpallbHY!0 4acTh pucyHka 20). Omnepaius Harpesa
BKJTIOYAET €IMHCTBEHHYIO OJIHOMMEHHYIO (pa3y, 4To BUAHO B MpaBoii TpeTH pucyHka 20.

TIpouenypa TIpomenypa TeXHOJIOTHUECKOH yCTaHOBKH Ornepanus
MsroToBneHue TIpuroTopaeHne Harpes

TBOpOra «XyTOpoK» TBODOKHOI Macchel Harpes

& 7 S| J H

. ’
- 7
e ’
. /
- Nj| 7
Nil ’
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TBOPO}KHOﬁ Maccel

T ’
‘ ,
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| ‘ |
S T
DacoBKa \ q
TBOPOKHOH Macchl | Moiika

AN A

Pucynox 20 - IIporiexypHast MO€Tb, BBIOJHEHHAs B COOTBETCTBHHU ¢ ISA-88.00.02

B pamkax ¢dhopmanpHOro MpeAcTaBiICHUS KaXIOMY IPOIETyPHOMY 3JIEMEHTY OyIeT COOTBET-
CTBOBATH y3€Jl CeMaHTU4YeCKOM ceTu. KOHKpeTHast pa3HOBUHOCTH MPOLIETyPHOTO 3JIEMEHTA YKa3bl-
BAETCsl AaHAJIOTUYHO TOMY, KaK OBLJIO PACCMOTPEHO yKa3aHHE THUMa 000PYJOBaHUS B ONMHUCAHUU MO-
nenu obopynosanus. [IporenypHbie 3IEMEHTBI PA3HOTO YPOBHSI IETATH3AIUHU CBS3BIBAIOTCS MEKIY
co00l OTHOIICHHEM Oexomnozuyua®. I1ocnenoBaTeTbHOCTh BBIMOJIHEHUS MPOIEAYPHBIX JJIEMEH-
TOB B paMKaX MPOIEIYPHOTO dJIeMEeHTa 0oyiee BBICOKOTO YPOBHS 3aa€TCS CBSA3KAMHU OTHOIICHHS
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nopsaooK ucnoinenua™. Ilocie BHIMOJHEHUS YKa3aHHBIX MPeoOpa30BaHUM TOJydaeTcs: (pparMeHT

CEeMAaHTUYECKOM ceTH, n300pakEéHHbIN Ha s3bike SCg Ha pucyHKe 21.
I d Xymop
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PI/IcyHOK 21 - CDOpMaJ'H/ISOBaHHOe IpeaCTaBICHUC npouez[ypHofx'I MOJ€JIH IMPOU3BOJACTBA TBOPOTa

3aknroyeHue

B pabore moka3zaHbl OCHOBHBIE HMPUHIMIIBI OHTOJIOTHYECKOTO MPOEKTUPOBAHUS HPEANPUATHIA
peLenTypHOro Mpor3BOJACTBA HA MpuMepe npeanpusitus « CaByKuH IpOayKT».
KitoueBble nosiosxeHust paboThl.

= [Ipeanpusitue paccMaTpUBAETCS KaK UHIMENIEKMYAIbHAA MHO20A2EHMHAA CUCeEMA, YTIPaB-
nsiemMas 3HAHUSIMH, XPaHUMBIMU B TaMSATH, KOTOpasi sBJsieTcst oOIIel Ui BCeX areHTOB ATOM
CUCTEMBI U Ha3bIBa€TCS KOPIIOPATUBHOMN MaMATHIO NPEANPUITHUS. AT€HTaMU TaKOro MHTEJUIEK-
TYaJbHOTO NPEIANPUATHS SIBJIAIOTCS KaK MPOTrPaMMHBIE areHThl, paboTarolie HaJ yKazaHHOH
KOPIOPaTUBHON NaMSATBIO, TaK U COTPYIHUKU MPEANPUATHS, padOTAOLUIME U B3aUMOJICHCTBY-
IOLME Yepe3 3Ty MaMsITh.

*  OCHOBOW OHTOJOTMYECKOI'O MPOEKTUPOBAHUS MPEANPUITHS SIBISETCS LEJIOCTHAS cucmema
Gopmanbrvix OHMOI0ZUIL, KAXKAASI U3 KOTOPBIX ONUCHIBACT MPUHIUIIBI TOTO WJIM UHOTO ACTIEK-
Ta OpraHu3aluyu JeATEIbHOCTH MPEANPUITHH 3ajaHHOro Kiacca. COBOKYITHOCTh MOJIENEH, KO-
TOpBIE OMMCBIBAIOT MIPEANPUATHE, COCTABIISIOT UHIMEZPUPOSAHHYI0O OHIMOJI0ZUYECKYI0 MOOelb
nPOEKMUpPyemo20 npeonpusmust.

*  [IpuHUMIIBI OpraHU3alUK AEATEIbHOCTH, HAIIPABJIEHHOW HAa COBEPIICHCTBOBAHUE U AJANTALUAIO
IPEINPUATHS K WU3MEHSIOUIMMCS YCIIOBHSIM, JTOJKHBI OBITh OIMCAHBI B BHJEC OHMOJIOZUU CO-
6epUIeHCME08ANUA NPEONRPUAMUI 33]AHHOTO KJlacca, KOTopasi A0JDKHA ObITh JIEKOMII03UPO-
BaHA HAa HECKOJIbKO YAaCTHBIX OHTOJIOTMH, ONUCHIBAIOIIMX COBEPIIEHCTBOBAHUE PA3JIMYHbIX ac-
NEKTOB CTPYKTYPHU3aLUU WIN ACSITEIbHOCTU IPEIITPUITHS.

*  (OCHOBHBIM KpUTEpUEM KauecTBa pa3pabOTaHHOW CHUCTEMBI ()OPMAIBHBIX OHTOJIOTUH SIBIISICTCS
BO3MO>KHOCTb JIEKOMITO3ULIMU OHTOJIOTMH COBEPIIECHCTBOBAHMS NPEANPUATUH, MO3BOJSAIOUICH
COBEpUICHCTBOBAHNE PA3JIMYHBbIX ACIEKTOB INPEANPUATUS HE3aBUCHUMO Jpyr OT Jpyra. ITOT
KPUTEpUH XapaKTepU3yeT CTENeHb I'MOKOCTU MPEeIIpUATHH, MPOEKTUPYEMBbIX Ha OCHOBE yKa-
3aHHOW CHUCTEMBI (HOPMATBHBIX OHTOJIOTHHA.

* B ocHoBe cucteMbl (popManbHBIX OHTOJOTHH Ul MPEINpPUATHH PeLenTypHOro MpOU3BOJICTBA
aexuT dopmanuzanys crangapra [ISA-88, KOTOpBI MPEACTaBIsSETCS B BUAE CUCTEMBI CIEIY-
IOLUX OHTOJIOTH:

" oHmono2uu uzuueckux Mooenel peyenmypHovix npou3eo0Ccms;

" OHMOJNO2UU NPOYECCHBIX MOOEell peyenmypHbiX HPoU3800Cms;

" ommono2uu Mooenel NpoyeoypHo2o YNPAasleHus 000PYOOSAHUEM pPeYenmypHulX Nnpous3-
600Cme;

" OHmMONO2UU 0EAMENbHOCU NO YNPABGIEHUIO PEYEenmypHbIM NPOU3E00CHEOM.

BaxxHO moguepkHyTh BbICOKOE KadecTBO craHaapra ISA-88, mosBomsroniee NMpOEKTUPOBATH

MPEANPUATHS pEUENTYPHOIO IPOU3BOJCTBA, 00JIaJat0IIe BICOKONW CTENEHbIO THOKOCTH.
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Abstract

This article presents an ontological approach to designing batch manufacturing enterprises based on formal ontologies.
Belarusian enterprise JSC «Savushkin product» is used as an example. In particular, this article covers formalization of
standards that form the basis for enterprise operation, with ISA-88 used as an example. We propose to treat the ISA-88
standard as an ontology of a batch manufacturing subject domain, represented in the form of the natural language text.
Formalization of a standard then boils down to mapping structure and contents of the standard to a hierarchy of subject
domains and respective ontologies. Formal representation of a standard forms the basis for corporate intelligent system
and simplifies automation of a wide range of tasks, such as providing informational service for employees, making en-
terprise adherent to standards and formal standard adherence evaluation. Fundamental new result presented in this arti-
cle is comprised of using formal representation of the industry standard, implemented using graphodynamical model of
knowledge representation and processing as a basis for creating an enterprise-wide intelligent system.

Key words: ontology, ontology-based design, intelligent system, batch manufacturing enterprise, ISA-88 standard.

Citation: Golenkov VV, Taberko VV, Ivanyuk DS, Rusetski KV, Shunkevich DV, Davydenko IT, Zakharov VV, Ivashenko
VP, Koronchik DN. Designing Batch Manufacturing Enterprises Using Ontologies. Ontology of designing. 2017. —
24(2): 123-144. — DOI: 10.18287/2223-9537-2017-7-2-123-144.

References

[11 Gavrilova TA, Muromtsev DI. Intelligent technologies in management: tools and systems [In Russian]. — Saint-
Petersburg: «Graduate School of Management; 2008.

[2] Shvedin BYa. Enterprise ontology: an experientological approach: Technology for constructing an ontological
model of an enterprise [In Russian]. — Moscow: Lenand publ.; 2010.

[3] Borgest NM. Ontology of designing: theoretical basics. Part 1. Terms and principles [In Russian]. — Samara: Sa-
mara State Aviation University publ.; 2010.

[4] Tuzovskiy AF, Tchirikov SV, Yampolskiy VZ. Knowledge management systems (methods and technologies) [In
Russian]. Ed. by Yampolskiy VZ. - Tomsk: NTL publ.; 2005.

[5] Pospelov DA. Situational control principles [In Russian]. USSR AS News 1971; 2: 10-17.

[6] Klykov Yul. Situational control of large systems [In Russian]. — Moscow: Energiya publ.; 1974.

[71 Pospelov DA. Situational control. Theory and practice [In Russian]. — Moscow: Nauka publ.; 1986.

[8] Skobelev PO. Activity ontologies for realtime situational control of an enterprise [In Russian]. Ontology of De-
signing 2012;1(3): 6-38.

[9] Terekhin DE, Tuzovskiy AF. Situational control systems based on Semantic Web technologies [In Russian].
«Knowledge — Ontologies — Theories»: Proc. of 5" Nationwide Russian Conference. — Novosibirsk: Math Institute
of CO RAS; 2015: 151-155.

[10] Russel SJ, Norvig P. Artificial Intelligence: A Modern Approach (3 ed.). Prentice Hall; 2010.

[11] Tarasov VB. From multiagent systems to intelligent organizations [In Russian]. Editorial URSS; 2002.

[12] Hammer M. Reengineering Work: Don't Automate, Obliterate. Harvard Business Review; 1990: 68.4: 104-112.

[13] Aliyev RA, Abdikeyev NM, Shakhnazarov MM. Enterprise systems with artificial intelligence [In Russian]. —
Moscow: Radio i svyaz publ.; 1990.

[14] Golenkov VV, Guliakina NA. Project of Open Semantic Technology of the Componental Design of Intelligent
Systems. Part 1: The Principles of Creation [In Russian]. Ontology of designing 2014; 1(11): 42-64.

[15] Golenkov VV, Guliakina NA. Project of Open Semantic Technology of the Componental Design of Intelligent
Systems. Part 2: Unified Model Design [In Russian]. Ontology of designing 2014; 4(14): 34-53.

142 N2(24)/2017, v.7, Ontology of Designing



B.B. I'onenkos, B.B. Tabepko, /].C. Hsaniox, K.B. Pyceyxuii, /[.B. Illynxeeuu u Op.

[16] Davydenko IT, Grakova NV, Sergienko ES, Fedotova AV. The Tools of Structuring the Semantic Models of
Knowledge Bases [In Russian]. Open Semantic Technologies for Intelligent Systems (OSTIS-2016): proceedings
of the 6" international scientific and technical conference. — Minsk: BSUIR; 2016: 93-106.

[17] Shunkevich DV, Rusetski KV. Sense model of knowledge processing in intelligent systems. Electronics-info
2014; 3(105): 35-38.

[18] ISAS88, Batch Control. —2017. — URL: https://www.isa.org/isa88. — Valid on: 01.03.2017.

[19] Parshall J, Lamb L. Applying S88: Batch Control from a user’s perspective. ISA; 1999.

[20] ANSI/ISA-88.00.01-2010 Batch Control Part 1: Models and Terminology. ISA; 2010.

[21] GOST 61512-1-2016. Batch Control Part 1: Models and Terminology [In Russian]. — Moscow: Standartinform;
2016.

[22] IMS Metasystem. — 2017. — URL: http://ims.ostis.net. — Valid on: 01.03.2017.

[23] GOST 21.404-85. System of design documents for construction. Industrial process automation. Instrumentation
symbols for use in diagrams [In Russian]. — Moscow: Standartinform; 2007.

[24] Gamma E, Helm R, Johnson R, Vlissides J. Design patterns: elements of reusable object-oriented software. Ad-
dison-Wesley; 1995.

[25] JBF: Introduction to S88. For the improvement of the design of batch systems. JBF; 2007.

[26] ISA-88.00.02-2001 Batch Control Part 2: Data Structures and Guidelines for Languages. ISA; 2001.

CBepeHusa 06 aBTopax

T'onenxoé Bnaoumup Bacunvesuu, 1949 t. poxaenus. B 1971 1. ¢ ornmuneM okoHUIMI HU3H-
Yyeckuii pakyabTeT bemopycckoro rocy1apcTBeHHOIO yHUBepcHTeTa, A1.T.H. (1996), nmpodeccop,
3aBeAyIoNMi Kadeapoll HMHTEUIEKTyalbHbIX HMH(MOPMAIMOHHBIX TeXHoJorui benopycckoro
rOCYZapCTBEHHOTO YHUBEPCHTETa HHPOPMATUKU U PAIMOICKTPOHUKH, HHUIIMATOP €KErOIHON
MEXXyHapOJAHOW HayYHO-TEXHUUECKOH KOH(pepeHIH «OTKPhIThIE CEMAaHTUYECKHE TEXHOJIOTHUH
MIPOCKTUPOBAHMSI MHTEJUIEKTYaJIbHBIX CUCTEM», WieH Poccuiickoil acconuanuy HCKyCCTBEHHOTO
MHTEJUIEKTA, WICH PeIKoJIIerHil xKypHanoB «IIporpaMMHbIe TPOIYKTHI U CHCTEMBD», «OHTOIO-
rusl IpoeKTUpoBaHus», «OnekTponnka UHDO», «PeueBble Texnonorun». B cnucke HaydHBIX
TpyoB 6oisiee 100 pabot B 001aCTH CEMAaHTHYECKUX TEXHOJIOTHH.

Vladimir Golenkov (b. 1949). In 1971 he graduated from the physics department of Belarusian
State University with honors diploma, Dr. of science (1996), professor. The head of the depart-
ment of Intelligent information technologies of Belarusian State University of Informatics and Radioelectronics, initia-
tor of the annual international science and technical conference «Open Semantic technologies for Intelligent Systems»
(OSTIS), member of Russian association of artificial intelligence, editorial board member of such journals as «Program
products and systemsy», «Ontology of designing», «Electronics-INFO», «Speech technologies». The list of his published
works consists of more than 100 articles on the various aspects of semantic approach in the intelligent systems design.
Tabepxo Banepuit Bacunvesuu, 1963 r. poxaenus. B 1985 r. okoH4mI (QaKyIbTET MPUKIAI-
HOW MaremaTtuku bemopycckoro rocyaapcreennoro yuusepcutera. C 1985 r. mo 1993 r. pabo-
Tan Ha bpecTckoM anekTpoMexaHnueckoM 3aBojie, B 1993 r. nepermien Ha npeanpusitue «bpect-
CKHH MOJIOUHBI KOMOMHATY» Ha4yaJbHUKOM HWH()OPMAalMOHHO-BBIUYMCIUTEILHOTO LIEHTPa, B
HACTOsIIIEE BPEMsl 3aHUMAET JJOJDKHOCTh 3aMECTUTENSI TeHEPAIbHOTO JIMPEKTOpa MO JIOTHCTHKE
Ha OAO «CaByHIKHH IPOAYKTY.

Valery Taberko (b. 1963). In 1985 he graduated from the faculty of Applied Mathematics of
Belarusian State University. Since 1985 till 1993 worked at Brest electromechanical plant, in
1993 moved to a new job at Brest milk plant as Head of Information and Computing Center,
now works as Deputy Director for Logistics at JSC «Savushkin product.

Heanwk /Imumpuit Cepzeeesuu, 1982 r. poxaerns. B 2005 r. ¢ oTamaueM OKOHUMIT (QaKyIbTET
9JIEKTPOHHO-UH()OPMALIMOHHBIX CHCTEM BpecTckoro rocyaapcTBEHHOIO TEXHHYECKOTO YHHBEP-
CHTeTa, HCCIIEA0BATEIb TEXHUYECKUX HAYK, BEIYIIHH HHKESHEP-IIPOIPAMMHUCT OT/esa [Iporpam-
mupoBanuss OAO «CaBylUIKUH TPOAYKT», CTApUIMK MpenoaaBaTeib Kapeapbl HHTEIICKTYalb-
HBIX MH(QOPMAIMOHHBIX TEXHOJOTHI BpecTckoro rocyapcTBEHHOrO TEXHUYECKOTO YHUBEPCH-
tera. meer 10 nieyatHbIX paboT B 001aCTH HEWPOHHBIX CETEH M CEMAaHTUYECKMX TEXHOJIOTH.
Dzmitry Ivanyuk (b. 1982). In 2005 he graduated from the intelligent information technologies
department of Brest State Technical University with honors diploma, Researcher of technical
sciences. Lead software development engineer at JSC «Savushkin product», senior lecturer at
department of Intelligent Information Technologies in Brest State Technical University. Has 10

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 7, Ne2(24)/2017 143



IIpoexmuposeanue npednpusmuii peyenmypHo20 npou3e00Cmed Ha OCHO8e OHMOLO2UL

published works on the subject of semantic technologies and artificial neural networks.
Pyceuyxuit Kupunn Banepveeuu, 1990 r. poxxaenns. B 2013 r. oxkonunn benopyccknii rocynap-
CTBEHHBII YHHBEPCUTET HH(OOPMATUKH M PaJHOIIECKTPOHUKH 110 CIIEIHAIBHOCTH «lICKycCTBEH-
HBIIl MHTEJUIEKT», MAarucTp TEXHUYECKUX HAYK, aClIUPaHT Kaeapbl HHTESIUICKTYIbHBIX HHOP-
MAaIMOHHBIX TEXHOJOIHHA BeropyccKoro rocy1apcTBEHHOIO YHUBEPCUTETa HHPOPMATHKU U pa-
J03JIeKTpoHUKHU. ViMeeT okos10 20 nieyaTtHbIX padoT B 00IaCTH CEMaHTHYECKUX TEXHOJIOTHIA.
Kirill Rusetski (b. 1990). In 2013 he graduated from Belarusian State University of Informatics
and Radioelectronics majoring in Artificial intelligence. Master of technical sciences. Post grad-
uate student of Belarusian State University of Informatics and Radioelectronics. Has near 20
published works on the subject of semantic technologies.

Hlynukesuu /Januun Bauecnasosuu, 1990 r. poxxnenus. B 2012 r. ¢ ornuunem okonuun berno-
PYCCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET MHOOPMATUKH U PAIMOIIEKTPOHUKH 110 CIICIHATbHO-
cti «VICKyCcCTBEHHBIN MHTEIUICKT», MCCIIEIOBATENb TEXHUYECKUX HayK, acCHUCTEHT KadeIpbl
MHTEJIEKTyaIbHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI benopycckoro rocyaapcTBeHHOTO YHUBED-
curera HHPOPMATUKU U paguodekTponukn Mmeer 6omnee 50 meuarHsix paboT B obiactu ce-
MaHTHYECKHX TEXHOJIOTHH.

Daniil Shunkevich (b. 1990). In 2012 he graduated from Belarusian State University of Infor-
matics and Radioelectronics with honors diploma majoring in Artificial intelligence. Researcher
of technical sciences. Assistant in Belarusian State University of Informatics and Radioelectron-

ics. Has over 50 published works on the subject of semantic technologies.
/asvioenxo Hpuna Tumogheesna, 1987 r. poxxaenus. B 2010 r. okorumna benopycckwuii rocy-
JIAPCTBEHHBI YHUBEPCUTET WHPOPMATUKU U PAJMOAIEKTPOHUKH 10 crienuanbHoct «Mckyc-
CTBEHHBII MHTEJUIEKT», UCCIIEeIOBaTeNh TEXHUUECKUX HAyK, aCCUCTEHT Kaeapbl HHTEIICKTY-
aNBHBIX MH(POPMAIIMOHHBIX TEXHOJOTHI benopycckoro rocyapcTBeHHOTO YHUBEPCUTETA HH-
¢dopmaTHKH U paarodekTpoHukn Mmeet 6onee 60 eyaTHbIX padboT B 00JaCTH CEMaHTHYECKUX
TEXHOJIOTHUIl.

Irina Davydenko (b. 1987). In 2010 she graduated from Belarusian State University of Infor-
matics and Radioelectronics majoring in Artificial intelligence. Researcher of technical scienc-
es. Assistant in Belarusian State University of Informatics and Radioelectronics. Has over 60

published works on the subject of semantic technologies.

3axapoé Bnaoumup Bnaoumupoeuu, 1964 r. poxnenus. B 1986 r. Oxonunn MuHCKOE BEIC-
mee WH)KEHepHOe 3eHUTHOe pakeTHoe yumnumie [1BO, xanmumat texamdecknx Hayk (2004),
JOLEHT Ka(eapbl HHTEIUICKTyalbHbIX HH(POPMAMOHHBIX TeXHoNoruii benopycckoro rocynap-
CTBEHHOTO YHHBEPCHUTETa MH(DOPMATHKHU U PaauolIeKTpoHuKH. Mmeer 6oxee 40 meyaTHBIX pa-
60T B 0071aCTH CHHTE3a CIICIIITPOIIECCOPOB U 3aIIUTH HH(OPMAIIHH.

Vladimir Zakharov (b. 1964). In 1986 he graduated from Minsk Higher Air Defense Anti-
aircraft Missile Academy. PhD (2004). Assistant professor of Belarusian State University of
Informatics and Radioelectronics. Has over 40 published works on the subject of synthesis of
special processors and information protection.

Heawenko Banepvan Ilempoeuu, 1978 r. poxnenus. B 2000 r. okon-

yui benopycckuil rocynapCTBEHHbBIH YHUBEPCHTET MH(MOPMATHKH W PAIMOIIEKTPOHUKHU 10
crienranbHOCTA «VICKYyCCTBEHHBIM MHTEIUICKTY, KaHIUAAT TeXHWYecKuX Hayk (2015), momeHt
Ka(enpbl HHTEIUIEKTYaIbHBIX MH(OPMAIIMOHHBIX TeXHOJIOTHH benopycckoro rocymapcTBeHHO-
rO yHUBEpCUTETa HHPOPMATHKU U paauod1ekTpoHnkn VMmeer 6onee 50 nevaTHbix paboT B 00-
JIACTH CEMAaHTHIECKUX TEXHOJIOTHH.

Valerian Ivashenko (b. 1978). In 2000 he graduated from Belarusian State University of In-
formatics and Radioelectronics majoring in Artificial intelligence. PhD (2015). Assistant pro-

fessor in Belarusian State University of Informatics and Radioelectron-
ics. Has over 50 published works on the subject of semantic technolo-
gies.

Koponuux /lenuc Hukonaesuu, 1987 r. poxaenus. B 2009 r. okonumn benopycckuii rocyaap-
CTBEHHBII YHHUBEPCUTET MHPOPMATHUKU U PAJHOdICKTPOHHUKH 110 CrielHanbHOCTH «/cKyccTBeH-
HBII UHTEIICKT, UCCIEe0BATEeNh TEXHUYECKUX Hayk. MeeT okoso 10 meuaTtHbIX paboT B 06I1a-
CTH CEMaHTHYECKUX TEXHOJIOTHI.

Denis Koronchik (b. 1987). In 2009 he graduated from Belarusian State University of Informat-
ics and Radioelectronics majoring in Artificial intelligence. Researcher of technical sciences.
Has over 10 published works on the subject of semantic technologies.

144

N2(24)/2017, v.7, Ontology of Designing



