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KOMMMNEKCYBAHHA METO[AIB TEOPII KEPYBAHHA B
CUCTEMAX ABTOMATU3ALII TEXHOJIONYHUX
OB’EKTIB. YACTUHA 1. 3ATAJlIbHI NMOJNMOXXEHHA

A.IL Jlananwok, H.M. JIlyuska, B.Jl. Kumennbko, $1.B. Cmitiox, J.A. Ilymuraii
Hayionanvnuii ynisepcumem xapuogux mexnonoeii

Y cmammi pozensinymo moorcnugocmi KOMAAEKCHO20 BUKOPUCIAHHA ICHYIOUUX Me-
mMoOoi6 i NPUHYUNIE KePYBAHHSL 015t OMPUMAHHS HOBUX Dbl OOCKOHAUX CUCTEM, SIKI
O Mamu 1acmugoCmi emepONCeHMHOCMI ma 0aganu 3Mo2y niosuwumu egpex-
MUGHICMb (QYHKYIOHYBAHHS CKAAOHUX TMEXHOL0IUHUX KOMNWIEKCI8. 3anponoHosano
KOMNIIEKCYBAHHA MeMOoOi8 pOOACMHO20 I ONMUMATBHO20 KEPYBAHHS, pOOACMHO20 U
aoanmueHozo, cumyayiiiHo2o ma KOOpOUHAYIIHO20 KePYBaHHs ma THUWUX MemoOis.
Hosocmeopeni cucmemu kepysanus 3a80aKU C80IM HOBUM 6AACHIUBOCHIAM, SKi
HEMOAICTUBO OMPUMAMU NPU MPUBIATLHOMY UKOPUCAHHT 000X Memodie, 00panux
01 KOMNAEKCYBAHHS, MOAICYMb 3a0e3neyysamu sKiche ma eqgexmusne KepyeaHHs.
CKAAOHUX 00 '€KMIB, OJIA AKUX CIMAHOAPMHI CUCEMU KePYBAHHSL He MONCYMb 2apaH-
myeamu HeoOXiOHOI MOYHOCIME 3a YMOBU eHeSPO- Ma PecypcoepheKmugHOCHIL.

Knwuosi cnosa: xomnaexcysanns, podacmmuicms, KOOPOUHAYIs, HEGUIHAYEHICID,

eMepOIHCEHMHICMb.
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IMocranoBka npo6jemu. CydacHa TeOpist KEPyBaHHS BUKOPUCTOBYE PSiI METO-
JUB JIJIS1 TIABUINECHHS €(pEeKTUBHOCTI KEPYBAHHSI CKIATHUMHU 00’ €KTaMH, Cepel SIKUX
BOKJIMBE MICIIC 3aiiMarOTh TEXHOJIOTIYHI IMPOIIECH, arperaTd Ta KOMILICKCH 3
ypaxyBaHHSM iX CyTTeBHX ocoOimuBocTel [1; 2]. KoxxeH i3 MeTo1iB aBTOMATH3aIlii
Ma€ CBOE MPHU3HAYCHHS Ta Traly3b 3aCTOCYBaHHS, a OJIHIEIO 3 BaXKJIMBUX TEHICHITIH,
0COOJIMBO B OCTaHHI JBa-TPH ICSCATHIITTS, CTalo0 O0’€IHAHHS LHMX METOIIB —
KOMITJICKCYBaHHsI — JJIsi 3a0e3MeUeHHs] BHCOKHX TEXHIKO-€KOHOMIYHUX ITOKa3-
HUKIB (YHKI[IOHYBaHHs CKJIAJHUX 00 €KTIB, SIke TOBUHHO BiJIIOBiZaTH IOCTaB-
JICHUM IUISIM Ta MaTH HayKOBO-TEXHIYHE OOIDYHTYBaHHs, HacamIiepel I0JI0
BUKOPUCTaHHSI KOPEKTHUX MaTEMaTHYHHX 3aC00iB 1 MOXKIIMBOCTEH MPOrpaMHOro i
TEXHIYHOTO 3a0e3IeYeHHs B CHCTeMaxX aBToMaTu3ailii. KoMruiekcyBaHHs 6a3yeThest
Ha TepeBarax y JOCATHEHHI Iijled Ha OCHOBI CHCTEMHOTO IMiIXOny Ta eeKTy
eMEepIDKEHTHOCT, SKHU TOJsirae B TOMY, IO CHCTeMa Ma€ HOBi (eMepIDKEHTHI)
BJIACTHBOCTI, SIKUX HE Ma€ OJCH 3 1 eleMeHTiB (IiJCHCTEM), alie 1[¢ He BHU3HA-
Ya€eThCs MPOCTOI0 CYMOIO BJIACTUBOCTEH OKPEMUX YaCTHH, Y TOMY YHCIi BUKOPHUC-
TOBYBaHHMX METOMIB. TakKM YMHOM, KOJIM MOBA jie TpO METOAM aBTOMATH3aIlil, TO
X BiOip BU3HAYAETHCS CUCTEMOYTBOPIOBATBHUM €(hEKTOM IIO0/I0 CIIPHUSIHHS JIOCSIT-
HEHHI0O MeTU Npu (DYHKIIOHYBaHHI cHCTeMH. J[JIs1 BH3HAUYCHHS CHCTEMOYTBOPIO-
BaJibHUX (DAaKTOPIB HEOOXIHO Ha OCHOBI aHami3y (YHKIH 1 LUICH CHCTEMH
BpaxOBYBaTH HacaMIIEpe/ Psjl XapaKTEPUCTHK Ta BIACTHUBOCTEH, SIKI € IHBapiaHT-
HAMHU i1 Oylb-SIKOT CHCTEMH: LUIICHICTh, B3a€MO3AJICKHICTh, KOTEPEHTHICTD,
CTOXAaCTUYHICTh, IIJICCIPIMOBAHICTh, EBOJIIOMIOHI3M, BIJIKPUTICTh, TPHUBAJICTh
HerepepBHOro PyHKI[IOHyBaHHSI.

Jnist cucTeM aBTOMaTH3allli eMEepIHKEHTHICT MPOSBISIETHCS 32 PaXyHOK B32aEMO-
nii migcucteM (eneMeHTiB) ab0 BHUKOPHCTaHHS HOBHUX METOJIB, X KOMIUIEKCY-
BaHHs. KpiM Toro, eMepKeHTHICTh 3a0e3mevye:

- 3HaYHE HEJIIHIMHE MiICUIICHHS MaJIOITIOMITHOI paHillle BJaCTUBOCTI;

- Heniepenbavyenuit moain (Oidypkanii) Oyab-sAKoi MiJICUCTEMHU;

- pekoMOIHAIIifo 3B’ A3KiB MIXK eJeMeHTaMH. BUKOpHCTaHHS iepapXiyHUX CHCTEM
KEepyBaHHs MPUBOIUTH JI0 BHPAKEHHX CHUCTEMHHX €(EeKTiB, y TOMY YHCII eMmep-
JUKEHTHOCTI, aJie TOJaBaHHs J0 ICHYIOYOi CUCTEeMU HOBHX, OUIbII BUCOKHX PIBHIB
iepapxii yIOBITBHIOE 3pPOCTaHHS CHCTEMHHUX €(EKTIB TIOpIBHIHO 3 HWXKHIMH
piBHsAMH. Pa3om 3 TUM, YMM BHUIIMH CTYIiHb i€pApXIYHOCTI CHCTEMH KEpyBaHHS,
THM BOHA MEHIIE 3MIHIOE PIBEHb CHCTEMHOCTI 1 TUM OLIbIIA KUBYYIiCTh CUCTEMH,
0 TIOSICHIOETHCS HAsIBHICTIO CUCTEMOYTBOPIOBANTBHUX (DAKTOPIB Ha PI3HUX PIBHSX
OpraHizailii CHCTEMHU.

MeTta aociiaeHHsi: aHAII3 ICHYIOUMX METOIB KepPYBaHHS CKIQJHUMH TEXHO-
JIOTTYHAMHU 00’€KTaMH 3 YpaxyBaHHsIM iX IepeBar, 0 MOXYTh OYTH KOMILIEKCO-
BaHi, JUIs OJICP>KaHHS CUCTEM KepyBaHHS 3 HOBUMH SIKICHUMH BJIACTHBOCTSIMH.

Buknan ocHoBHHX pe3yJbTaTiB AocaimkeHnsi. KoMmIuiekcyBaHHSI METOJIB
aBTOMAaTH3allii 30ira€ThbCs 3a 4acoM 3 PO3pOOKOI0 Ta BIPOBAKCHHSIM IHTEIPOBa-
HUX CHCTEM KepyBaHHS PI3HOrO TMpHU3HAYeHHs, mo B 90-X pokax MUHYJIOrO
CTONITTS 3a PaxyHOK PO3BUTKY KOMII'FOTEPHHMX TEXHOJOTIH i HOBHX BuAiB EOM
MPHU3BETIO /IO CTBOPEHHS HOBHUX CTPYKTYp y paMKax KOHIEMIii KOMIT IOTepHO-
inTerpoBanoro BupooHunTea — CIM (Computer-integrated manufacturing) [3; 4].
BupoOHunTBa Ta TEXHONOTIYHI KOMIUIEKCH HEMEPEepPBHOTO THITY XapaKTepH-
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3YIOTBCSl 3HAYHUMH MaTepiallbHUIMU Ta €HEPreTHYHHMHU TOTOKAMH, IO MOPOKYE
3Ha4Hi iH(pOPMAIliiiHI MACHBH, SIKi BAKOPUCTOBYIOTHCSI B CHCTEMaX aBTOMATH3aIlil.

[Ipr npoMy BHUPOOHWYMI MpOIEC Ta OCHOBHE TEXHOJIOTIYHE OONaTHAHHS €
IHTErpOBaHUMH, TOOTO OJHO3HAYHO B3a€MO3B’SI3aHUMH W Y3rO/KCHUMHU Ha 3HAY-
HUX IHTEepBallaX 4yacy, aje QYHKIIOHYIOTh B YMOBaX CYTTEBUX 30ypeHb, 1110 IPUBO-
JUTh 10 3aj7a4 cTabuIizalii 3 ypaxyBaHHSIM BUMOTL JI0 SKOCTI TOTOBOI HPOAYKIIT i
HEOOXiIHOCTI BUKOPUCTAaHHS Pecypco- Ta eHeproe@eKTHBHUX METOMIB 1 alro-
pUTMIB KepyBaHHs. BomHouac y cucremMax KepyBaHHS € MOXIIUBOCTI JUIS OITH-
Mi3alil TEXHOJOTTYHMX PESKUMIB Ta KOOPAHHAIIT PYHKI[IOHYBaHHS ITiJICHCTEM.

[Momanpiuii pO3BUTOK aBTOMATH3AIlll SK BH3HAYAIBHOIO HAIPSIMKY HAyKOBO-
TEXHIYHOTO Tporpecy 0e3nocepeiHbO MOB'I3aHUl 3 MOSBOIO Ta po3BUTKOM MES-
cucrem (Manufacturing Execution System), B [KHX peami3ylOTbcs QYHKIT
ONTUMI3allii BUPOOHMIITBA 3 BHMKOPHCTAHHSAM 3aJad aHamizy iHdopmamii Ta
KOOpJAMHAIIII IMIJICUCTEM Ha OCHOBI CIIEIIali30BAHUX IPOrPaMHHMX KOMILICKCIB.
Buxopucranus MES-cucTeM sIK CHEmiajibHOIO MPOMHUCIOBOTO COPTY A€ 3MOTY
3HAYHO MIABHIIUTH (OHIOBIIaYy TEXHOJIOIYHOTrO 00JIalHAHHS Ta TOCATTH BHUCO-
KHAX TEXHIKO-€KOHOMIYHHMX TIOKa3HHUKIB BUPOOHHITBA [5]. sl KOHKPETHHX YMOB
3aB)KJHM BHHUKAE€ HAYKOBO-TEXHIUHA 3aj7aya PO3pOOKU HEOOXiTHOro MaTeMaTHy-
HOT0 3a0€3MEeUeHHS Ta HaIalOThCS YHIKAIbHI MOMIIMBOCTI KOMILJICKCYBaHHSI Cydac-
HUX METOJIB aBTOMatH3allii B pamMkax MES-cucteM s KOHKpETHOr'O BHPOO-
HUIITBA, 0c00aMBO 3a ymoB iHTerpailii 3 ERP (Enterprise Resource Planning
System) — cucTeMolo TUTaHYBaHHS PECypCiB MANPHEMCTBA.

[Ipo HeoOXiMHICTh KOMILIEKCYBAHHS METO/IIB aBTOMATH3aIlil Ha OCHOBI CHCTEM-
HOTO MiJXOQY SIK BHUKOPHCTaHHS HOBHUX MOXIIMBOCTEH IpPH OOIPYHTOBAHOMY
MOEHAHHI KpalluX CTopiH pizHuxX MeroniB y 2000 p. mucas Bimomuii daxisers y
ranysi Teopii aBToMaTHYHOTO KepyBaHHS A.A. KpacoBcbkuii: «Kpusa ... momisirae B
TOMY, IO AJalTHBHICTh, ONTHMAJIbHICTh, TOYHICTh, POOACTHICTH, MOAYJIBHICTD,
HaJiiHICTh, Oe3leKka PO3MIAJAIOThCS OKPEMO OJWH Bill OJHOI'0, aBTOHOMHO
Pazom 3 TMM amanTHBHICTH 1 POOACTHICTH MPAKTHYHO HE MOXYTh iCHyBaTu 0e3
MPOTHO3YBAHHSI, EKCTPAIoNAIii Ha oOMEeKEHOMY KOB3HOMY iHTepBalli. AJarTHB-
HICTh 1 POOACTHICTH 0€3 TOYHOCTI i eHepro30epeKeHHs He MOTPiOHI, TOMY IO
CydacHa TeXHiKa BHMarae rpaHUYHOIO BHKOPHCTAHHS PECYpCiB, AKIIO HE B IITAT-
HUX, TO B aBapiHUX CUTYaIIisX.

OnrtuMmaneHe ajanTHBHE Ta poOacTHE pETyIIOBaHHA OaraTOBHMIpHHX Oarato-
3B’SI3HUX 00’€KTIB MOXKIJIMBE JIMIIE ITPH BUKOPUCTaHHI (YHKIIOHATIB y3aralbHEHOT
poGotu» [6].

[Mounnarouu 3 40-x Ta 50-X POKIB MHHYJIOTO CTOJIITTS 1 JO IIbOI'0 Yacy BEIHKY
yBary BUKJIHKAa€ MOXJIMBICTh eeKTHBHOI KOMIEHcallil 30ypeHb y paMmKax IMoJo-
KeHb Teopil iHBapiaHTHOCTI. HeckiHueHH1 JUCKYCil 1010 MOXKIJIMBOCTI CTBOPCHHS
a0COJFOTHO 1HBapiaHTHUX CHUCTEM 3 HYJIHOBOIO TIOXUOKOIO:

AX=0,V¢ S (tpe- — yac peryiaroBaHHs) IPHBOIATH N0 PI3HMX BUCHOBKIB
mozo ¢izuvHoi peaniMalii Takux cucrem. Hampukman, B.M. KyHieBnu mnokasas
MOXIIMBOCTI KOMIUIEKCYBaHHsI METO/IB pOoOACTHOCTI, aJlaiTUBHOCTI Ta iHBapiaHT-
HOCTI, ajie 3a peaJlbHUX YMOB IIPH IMapaMeTpUiHi HEBU3HAYEHOCTI Mojieni 00’ eKTa
MOBa MOXE HTH JIHMIIE PO KBa3iiHBAPIaHTHICT 1 JIUIIIE JUIS JTIHIHHUX cucTeM [7].
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B Toif ke vac y psilii HayKoBUX Tpais B ocTaHHi 10-15 pokiB IpoJOBKYIOTHCS
myOTiKyBaTHCh HOB1 pe3yJbTaTH, Hanpukiad, y [8] mokazaHo, 10 MOXHa OTpPH-
MaTH YMOBH JIOCSDKHOCTI IHBApiaHTHOCTI CUCTEMH KEPYBaHHS JUIS CHEPreTUYHUX
00’€KTIB, a MOXJIMBOCTI CHHTE3y IHBapiaHTHHX CHCTEM Ha OCHOBI Mojeneil y
KOOpJIMHATaX CTaHy BHKOPHCTOBYIOTH METOMM TeXHOJOrii BKiageHHs [9]. Takwuii
MIJXIJ 1a€ MOXJIMBOCTI OJHOYACHOTO 3a0e3MeUeHHs CTIKOCTI, IHBapiaHTHOCTI Ta
ONTHMAJBLHOCTI CHUCTeM KepyBaHHs. s 3amad KepyBaHHS Pi3HUMH 00’ €KTaMH,
Hacamriepenl 0araTOBHMIpHUMH Ta 0araTo3B’sI3HHMH, B DSl Mpalb OTPUMAHO
pe3yibTaTH YMOB BHOIPKOBOI IHBapiaHTHOCTI, Y TOMY YHKCIIi IHBAPiaHTHOCTI ONHIET
KOOpAMHATH 00’€KTa Bif (n-2) 30ypeHb a0 (n-2) KOOpIUHAT BiJ OAHOI0 30ypeHHS
(n-TIOPSIIOK CHCTEMH).

JlocTaTHBO BiJlOMa TIOCTAHOBKA 3aJiavi IIOM0 MapaMEeTPUYHOi iHBapiaHTHOCTI,
KOJIM 3a0e3MeUyeThCsS HE3aJISKHICTh BUXIIHUX 3MIHHMX CHCTEMH HE JIMILIE BIJ
30BHINIHIX 30ypeHb, a U Bij 3MiHH 11 mapaMeTpiB (IBOKpaTHa iHBapiaHTHICTH). Lle
JIaJio 3MOTY Ha OJIHil OCHOBI PO3IIIAATH MUTAHHS KEPOBAHOCTI, iIHBAPIaHTHOCTI Ta
yyTiMBOoCcTi. Ha BimMiHy Big OCHOBOIOJOXKHUX IMOHITH MO0 KepoaHocTi (P.
Kanmana), Koiu po3riisiaeThes JIHIIE BEKTOP KEPYBILHUX il JUIS TIepeBeICHHS
CHCTEMH Y MOTPIOHUI CTaH, y PpO3TJSN BBOAMUTHCS TAKOX BEKTOP 30BHINIHIX
30ypeHb, BEKTOp 3MIiHH MapaMeTpiB, a TAKOXK MOYATKOBI YMOBH CTaHY CHCTEMH.

Yacro BuHHMKana 3a1ava o0’€THAHHS MOXJIMBOCTEH iHBapiaHTHOTO Ta ONTH-
MaJBHOTO KEpyBaHHs, alie Ie MoTpedye BUKOPHCTAHHS CIICIiajJbHUAX MiIXOJIIB.
AHaNi3y0uH 110 Mpo0dJieMy, aBTOp CTAaTTi muiie: «... e Oynaa BTpaueHa MOXKIIU-
BiCTh CTBOPEHHSI HOBOT'O THIy PEryjsiTopa Ta CHCTEM KepyBaHHA. ... Llpomy
CTIpUsUIa TEOPis ONTHUMAIBLHOTO KepyBaHHsI, sIKa YCIIIIHO PO3BUBANACH 1, HAYEOTO,
MOBHHHA OyJia BKa3aTH Kpallli CHCTEMH KEpyBaHHs, ajie iHBapiaHTHOTO KepyBaHHS
BOHA BHUSBHUTH HE 3MOTJIa, OCKUIbKU TaKWX, siKi mporonysas ['.B. Illimanos (aBTop
Teopii iHBapiaHTHOCTI — aBT.) HEMae, a € KBasiiHBapiaHTHi. L{e mpakTHuHO oxHE i
TEX, alle cepell KBa3iiHBapiaHTHUX HEMAa€e ONTHMAJIBHHUX, 1 TOMY TEOPI€I0 OITH-
MaJIbHOT'O KepYBaHHs BOHM HE MOTJIM OyTH BUsBIEHI. ... [TocTaHOBKa 3a1adi ONTH-
Mi3allii MoBHHHA OyTH CYTTEBO 3MiHEHOIO.

Oco0nuBicTIO KBa3iiHBApiaHTHUX CHUCTEM KEPYBaHHS € TAKOXK HASBHICTH BEJH-
KOro koeQilieHTa MiJCHJICHHS, OCKUIbKM Majl 3HAa4YeHHS MOXMOKM MOBHMHHI MPH-
BECTH JI0 KOMIIEHC Il MOPiBHSIHO 3HAYHOTO 30BHIIIHLOTO 30ypeHHs» [10].

HoBi MOXJIMBOCTI I KOMILICKCYBaHHS METOJIB aBTOMAaTH3allil HaIaloTh
IHTENIEKTyaJIbHI CHUCTEMH, SKI CTPIMKO PO3BHBAIOTHCS, PO3IMIMPIOIOYM Cchepu
3aCTOCYBaHHS, PO MO0 MOXKE CBITUUTH TaKOXX BHUKOPHCTaHHS KBAaHTOBHX OO4HC-
geHb [11]. Y mpoMy miaxoi po3rISgalOThCS 3aJadi MPOSKTYBaHHS pPOOACTHHX
IHTENEeKTyallbHIUX CHUCTEM KEpyBaHHS B yMOBax Hemepen0adyBaHUX CHUTYyallii
(dyHKIIOHYBaHHS cucTeMH. KOMIUIEKCYBaHHS y IIbOMY pa3i MOJSrae B TOMY, IO
BHUKOPUCTOBYETHCSI KBAHTOBHI alNTOPUTM KepyBaHHs CaMOOpraHi3alli€ro, 30Kpema
Uit pobdacTHUX 0a3 3HaHB. SIKICHI XapaKTepHCTHKH KepyBaHHS (CTIMKIiCTh, Kepo-
BaHICTh, POOACTHICTh) OIIHIOIOTHCS 332 TEPMOJMHAMIYHHM KPUTEPIEM Yy BHIIISII
MiHIMyMY y3arajibHEHOi eHTporii. KBaHTOBHI alropuT™M KepyBaHHs caMoOpTraHi-
3aIli€}0 BUKOPUCTOBYETHCS I CYTTEBO HEIIHIMHOrO Ta II00aabHO HECTIHKOro
00’exTa IUIs PO3B’s3aHHS 3324l BEKTOPHOI ONTHMi3alii HA OCHOBI TMPUHIIMITY
JICKOMITO3UIliT 0a3 3HaHb. EQEeKTHBHICTh 3aCTOCYBaHHS IHTEICKTYadbHHUX CHCTEM
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KepyBaHHsS BH3HAYAE€THCS TapaHTOBAHMM JIOCATHEHHSM METH KEpyBaHHS Ha
BEPXHBOMY PiBHI Ta MiHIMAIEHOIO BUTPATOIO0 KOPHCHOTO PECYPCY CUCTEMHU «00’EKT
KepYBaHHS—PETryJIATOP» Ha HWKHBbOMY (BUKOHABYOMY) PIBHI iepapxiuyHOi
CHCTEMH aBTOMAaTHYHOTO KEpYBaHHS.

[MoennanHs poOacTHUX CHUCTEM 3 IHIIMMH METOJaMHU KepyBaHHS Ha ChOT'OJHI
MPOSIBIIIETHCSL B JIBOX aCIMEKTax: HA OCHOBI TEOpPil YYTJIIMBOCTI Ta BUKOPHCTAHHS
H.-HOpME OfiHI€T 3 XapaKTEpUCTUK CUCTEMH SIK KpUTepito kepyBaHHs. [lepumii
miaxig 6a3yeTbcst Ha ICHYIOUHX METOAAX CHHTE3y (HEUiTKi peryssiTopu, HeHpoH-
MEpEKEBI PEryysaTopy ado alTOPUTMH, aJalNTHBHI CHCTEMH TOUIO), a JUIS JIOBe-
JIeHHs1 1X po0acTHOCTI BHKOPHCTOBYEThCS Teopis uyrinuBocti [12; 13]. [dpyruit
X1 Ma€e JBa HAPSIMKH — II¢ POOACTHUH PEryJIATOp B CHCTEMI 3 MEPEKIIOUCH-
HsaMm [14; 15] Ta B cTpykTypi cuctemu KepyBaHHs [16], ne mopsa 3 poGacTHUM
PEryJIsATOPOM ICHYIOTh aIaliTHBHI 200 IHTENEKTyalIbHI OJIOKH.

OnHuM 13 minxomiB 30imbIIeHHS eeKTHBHOCTI PpyHKIIOHYBaHHS ckiaamgaux TK
€ CHHTE3 METOJIB KOOpJMHAIIl Ta METOJIIB CUTYyaliliHOro kepyBaHHs. HeoOxina-
HICTh BUPIILICHHS 3a]a4i KOOPAMHAIIIT MMOSICHIOETCS TUM, IO MPH OIIHII e()EeKTUB-
HocTi (yHKkuionyBanHa TK came B3aeMHI 3B’SI3KM MDK MiJICHCTEMaMH MaloTh
HaHOUIBIN CYTTEBE 3HA4YeHHs. JlaHui Mmigxig Moke OyTH 3aCTOCOBaHHM 10 OYIb-
SIKUX CKJIAAHMX 00’€KTIiB, sIKI MalOTh CKJIaJHI HEMiHIWHI 3B’ I3KU. [ BUpPIIICHHS
3a/1a4i KoopauHaIlii HeoOXiIHO MPOBECTH aHai3 JAOCHIHKYBAaHOO 00’ €KTa, BHIi-
JUTH TIICHUCTEMUA Ta KPHUTEpid OLIHKKH ePeKTUBHOCTI, CPOPMYBATH AITOPUTMH
KOOpJMHAIIII Ta KOMILJIEKC CHCTEMU KepyBaHHS Ha OCHOBI BHJUICHHX MiJICHCTEM.
IMpu npexomnozumii TK Ha migcucTeMun BUHHKAE iepapxidHa CTPYKTypa 1, SK
pe3yabTaT, GOpPMYEThCs Ii100aibHa METa CHCTEMH Ta YaCTHUHHI 1[I MiACHCTEM.
Po3B’s3aHHAM 3a/1a4i KOOPAMHALIIL € BU3HAYCHHS B3a€MOJIIT MIACHCTEM, MPHU SKUX
KEepyBaHHsI, ONTUMAalbHI 32 KPUTEPiIMU ePEKTHBHOCTI KOXHOI 3 TiJICUCTEM, €
TaKOXK ONTHMAJIbHUMH 3a 3arajbHuM Kputepiem s TK B minmomy [17]. [Ipote
BUPOOHWYI TpoIlecH BiAOYBAalOTHCS B YMOBaX, IO XapaKTEPHU3YIOThCS MEBHUM
Jliaria30HOM 3MIHM MapaMeTpiB MPoIeciB, BUXIJ 3a SIKi 03HAYAE TOSBY HEIITATHOI
(aBapiifHoi) cuTyarii, MOB’sA3aHOi 3 TOPYIIEHHSIM BHPOOHUYOTO periaMeHty (Bci-
JISIKI TIOPYIICHHSI B XOJi TEXHOJOTTYHHUX TPOIECIB, BUXIM 3 JIaJly TEXHOJIOTIYHOTO
obnmagHaHHs, 301 enmekTpoxkuBieHHst Tomlo) [17]. IlocraBneHa 3amada po3s’s-
3YEThCS 3a PaxyHOK TOro, IO CHCTEMa aBTOMAaTH3allil MPOIECIB KOOpIMHAILIl
migcucreM TK 3 BUKOpHCTaHHAM CHTYallifHOrO KepyBaHHS MICTHTh y CBOEMY
CKJIaal KoopauHaTop, Kiacudikatop, 0a3y 3HaHb, pO3B’sI3yBau, aHaiizaTop. Y
PEXUMI peanbHOr0 Yacy KOOPAWHATOP PO3B’SA3YeE 3ajauy KOOpAHMHALI 32 TIPUHIIN-
MOM TPOTHO3YBaHHsI B3a€MOJIi, KOOPJMHATOP B SIBHOMY BHTJIS/Ii BU3HAYa€e MO-
MEHT 4acy Ta JIii KOOpAWHAIlIi, [0 MIHIMI3y€ HMOBIPHICTh BUHUKHEHHS HEIITATHUX
CHTYyallill, a SIKIIO BXXE TaKa CUTYaIlisl BUHHUKIIA, TO IIYKA€ IJCHTHYHI CHUTYyallil B
0a3i 3HaHb, a 3a iX BIICYTHOCTI — IEperisiae BIUIMB 0OpaHOTO HUM pIlICHHS Ha
KUIbKa KpPOKIB BIIEpE] Ha OCHOBI OMHMCIB 00’€KTa KepyBaHHsS 1 MIPOIECIB, IO
BiOyBarOThCS B HhOMY. [IpH BjanoMy MpoOrHO3i KOOPAMHATOpP MpHKMAE BiamMo-
BiJIHE PIllICHHS 3 MOJANBIINM 3aHECCHHSM CHUTYaIlii Ta BUPOOJICHOTO KEPYyBaHHS 10
0a3u 3HaHb.

Jnst oninky edektuBHOCTI PpyHKIIoHyBaHHST TK BUKOPHUCTOBYETBCS Psili €KOHO-
MIYHHMX 1 TEXHIKO-€KOHOMIYHHUX ITOKa3HUKIB (COOIBapTICTh MPOAYKIIiI, TPHOYTOK,
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peHTa0eNnbHICTh, 00°€M MPOAYKIIil, MO BUITYCKAETHCS). ABTOMATH3AIS MPOIECY
KOOpAMHAIIIi 0e3mocepeIHhO OB’ s3aHa 31 3MIHOI0 MaTepialbHUX MOTOKIB, TEXHO-
JIOTTYHHX PEKUMIB, 3MIHOIO CTPYKTYPH CHCTEMH KEpyBaHHS i 00’ €KTa.

baza 3nanb

]

—»  Koopununarop Knacudikarop

A A

W

Po3B’s13yBau

A A

Amnarizarop

v 1| 2 1] | N >

TK

Y

Puc. 1. CTpykTypa cucTteMu aBTOMATH3aNIl NpoleciB KOOPAMHALIT miacucTeM
TEXHOJIOTIYHOI 0 KOMILIEKCY 3 BUKOPHCTAHHAM CHTYal[iliHOI0 KepyBaHHS

3arajbpHa OIiHKA (YHKI[IOHYBaHHS TEXHOJIOTIYHOTO KOMILIEKCY i3 CHCTEMOIO
KepyBaHHS BUKOHYETHCSI HA OCHOBI y3arajbHEHOT0 €KOHOMIYHOTO ITOKa3HHUKA THITY

NpUOYTKY:

T3B T I
M= [ (B, ->3,)d(), )
0 x=1 0=1
ne T,, — 3BiTHHI mepion 4acy; By, Llx — BIANOBIAHO BUIyCK Ta IiHA k-rO

MPONYKTY; 3, — BUTPATH Ha BUITYCK MPOYKIii, BKIFOYAIOUN BUTPATH HA CUCTEMY
KEepyBaHHS.

[Hmmi migxin 10 eeKTHBHOTO KepyBaHHs ckiagauMu TK mossrae B aganTus-
HOMY KepyBaHHI TEXHOJOTTYHMMH O0'ekTaMH 3a mpeueneHtamu (puc. 1). Takwuii
MiXiJ TPYHTYETbCS Ha aHadi3l Kiacy craHiB O0’€KTa Ta TOETHYE METOAH
OTpUMAaHHS JIaHWX, BUBEJCHHS Ha OCHOBI MPEIENCHTIB 1 alaTHBHE KEPYBaHHS B
€IMHY CaMOHABUAJIbHY CHCTEMY, IO Ja€ 3MOTy KepyBaTH 00’€KTaMu 3 Helo-
CTaTHBO (POPMaTi30BAHOIO TTOBEMIHKOIO.
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Apanraris i
Jlanrait < Tporsos | Bubip B Homqga
pileHHs npeneIeHTa CUTYyallis
\ A
VipasiiHas » > Pesynbrar —p 30cpeeHns
p » O0’€exT E— 2 NpeLeeHTa

Puc. 2. Cxema aianTUBHOT0 KePYBaHHS 32 NpeneAeHTaMu

Leit migxix [ 18] nepenbavae BuaiIeHHS 00’ €KTIB, IO C1a0KO (HOpMali3yroThCs,
MOCTAaHOBKY 3aJa4i aJanTUBHOrO KepyBaHHS Ha OCHOBI BHOOpY Mpele/leHTIB,
00’€KTHUBHY OIIIHKY PE3YJIbTATIB 3aCTOCYBAaHHS B CKJaJli TEXHOJOTIYHUX 00’ €KTIB.
[Ipu HemocTaTHIX 3HAHHSAX MPO O0’€KT i CEpeNOBHINE, B AKOMY BiH (DYHKIIIOHYE,
HEMOXKJIMBO OTPUMATH TOYHY MOJIENIb TOBEAIHKK 00’€kTa. SIKIIO BigoMa JIHIE
anpiopHa iHdopmarlis nmpo cranu 00’e€KkTa, KepyBalbHI BIUIMBM Ha HBOTO 1 iX pe-
3yJIBTATH, 1€ BIANOBIZAE TPHOM CKJIQJOBHUM IOHSTTS «IPEIEACHT» — OIKMCOM
npoOeMu, 3aCTOCOBAHUM PILIEHHSIM 1 pe3ynbTaToM ioro 3acrocyBanss [19; 20].
[Ipu kepyBanHi 3a npenenentamu [18; 21] cran 06’ekTa KepyBaHHS OPIBHIOETHCS
3 MpeleeHTaMH 13 3a3/1aJ1eTib HAKOMMYEeHOT 0a3u TaHUX, Ha OCHOBI 00paHoi MipH
HAONMIDKEHHsT BHOMPAEThCS OUH 13 CXOXKUX TperneneHTiB. KepyBaibHUIA BIUIUB,
SIKUI BIANIOBiZa€ OOpaHOMY TPELEACHTY, BUKOPHCTOBYETHCSA Oe€3mocepenHbo, abo
aJIaNTyeThesl 10 MOTOYHOTrO BHIIAJIKY, BUXOJSUM 31 CTYIEHs HAOMWKEHHS /IO Tpe-
neneHTa. Pe3ynmbTaT BIUIMBY TakoK IPOTHO3YETHCS 3a MPELENEHTOM, a MiICyMOK
BIUTMBY 3aHOCHTHCS Y BIANOBIMHY 0a3y JaHUX Uil TOAAIBIIOrO BHUKOPHCTAHHS.
OnmHouacHO CTaBUTHCS 1 3aBAaHHs BHOOpY Mipu HAOMMKEHHS Uil BH3HAUCHHS
MoAI0HOCTI CTaHy KEpOBAHOro 00’ €KTa JI0 ICHYIOUMX MPELEACHTIB, a 3aa4a iIeHTUdI-
Kallii crany o0’€KTa KepyBaHHS PO3B’SI3YyEThCS 32 HOro CrocTepexyBaHUMH (Bino-
MHMH) 3MIHHAMH Ta Tlapamerpamu. MOJENMOBaHHS TaKoro IMiJXOAy A0 BUPIIICHHS
npo0iieM, 3aCHOBAHOTO Ha JIOCBII MHHYJIMX CUTYAIlil, IPU3BENIO JIO TIOSBU TEXHOJOT 11
BHBEJICHHS, 3aCHOBaHOro Ha npereneHTax (Case-Based Reasoning, abo CBR).

KommnekcyBaHHS SIK MiJXiJ TAKOXK MOKa3ye BUCOKI pe3yNbTaTh NP BUKOPHUC-
TaHHI IHTETEKTYaIbHUX METOJIIB 1 TEXHOJIOTiH MpU CTBOPEHi e(EeKTUBHUX CHCTEM
kepyBaHHs. Taki Meronn HaOyBalOTh ITUPOKOTO PO3MOBCIOKEHHS, OMHUM 3 Hak-
OUTBII MOUIMPEHHUX € METOJI CTBOPEHHS TIOPUIHHX MEpPEeK HEHPOHEUITKUX MOJe-
nieid. KoHIeniriss, mokiajaeHa B OCHOBY TaKOr0 MiIX0y, B JOCTaTHINA Mipi OXOILIIOE
nepeBaryu pe3ysibTaTiB BUKOPUCTAHHS TEXHOJOTIi CTBOPEHHS HEMPOHHUX MEPEeK 1
nepeBaru TpeNcTaBlieHHs iH(opManii Ta Mojenedl 3HaHb, IO OYIyIOTBbCS Ha
OCHOBI HEYITKMX MHOXXHH 1 HEUITKOT JIOTIKH.

Amapart, KAl 3aKJ1aJieHuil B OCHOBY MOOYJIOBH IIMX MEPEX, Ma€ TaKi OCHOBHI
nepesaru [22; 23]:

1) MOXIHMBICT, THYYKOI iHTepHpeTaiii HENHIHHUX NPUIMHHO-HACTIIKOBUX
3B’SI3KIB sIKi 3TeHEPOBaH1 HA OCHOBI HEHPOHEUITKOI CTPYKTYPH;

2) MOKJIMBICTD JOHABYAHHS PO3POOITIOBAHOT CTPYKTYPH.

Jlaneko HEMmoBHUN Ta JOCTaTHBO KOPOTKHH OIS MPOOIEMH KOMILIEKCYBAHHS
METO/IiB CY4acHOi Teopii aBTOMAaTHYHOIO KEPYBaHHS JIaB MOXJIMBICTH aBTOpaM
BHOKPEMHUTH TaKi KIIaCH CUCTEM aBTOMATH3ALIIl JJIs1 TEXHOIOTTYHUX 00’ €KTIB:
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- po0acTHO-aJalTHRHI,

- po0acTHO-ONTUMAJIBHI;

- po0acCTHO-MOAAJIbHI;

- po0acTHi i3 KOMIICHCAIII€I0 3aIi3HEHb;

- pobacTHi i3 KOMITEHCaIIi€l0 30ypEeHb;

- CUTYaIliHI CUCTEMHU KOOPIUHAIIIT;

- CHCTEMH 3 aJIalTaIli€l0 3a MPEICACHTaMH.

BUCHOBKM

1. ¥ crarTi HABOIUTHCS aHali3 METOMIB Cy4acHOI Teopii KepyBaHHS Ta mpooJie-
MH, SKI BUHHKAIOTh MPH aBTOMATH3Allil CKIaJHUX TEXHOJIOTIYHMX OO0 €KTIB 3
BIIACTUBOCTSIMUA HECTAIliOHAPHOCTI, HEBU3HAYCHOCTI Ta OJJHOYACHOIO IMOSIBOIO HO-
BUX BHMOT MO0 ¢(heKTUBHOCTI Ta SIKOCT1 POOOTH IIUX CHCTEM.

2. JoBenena e(eKTHBHICTh TOETHAHHS CHUTYallifHOTO KEpyBaHHS Ta METOIIB
KOOpIMHAIT (PYHKI[IOHYBAaHHS ITiICHCTEM.

3. [TokazaHo, 110 METOA KOMILIEKCYBaHHS HAJa€ IIMPOKI MOMIIMBOCTI JUIs M-
BUIIECHHS e(QeKTUBHOCTI (PYHKI[IOHYBaHHSI TEXHOIOTIYHHMH 00 €KTaAMH 3 ypaxy-
BaHHSM PECypco- Ta eHeproeeKTHBHUX AITOPUTMIB KepyBaHHS.
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