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PO3POBKA TPEJCTABJIEHHSI 3HAHb HA OCHOBI MAPKIBCBKHUX JIOTTYHUX MEPEXK B
CUCTEMI IPOIECHOI'O YIIPABJITHHA

JlocmimpkeHo nmpobieMy MOOYIOBH HPEICTABICHHs 3HAHb B CHCTEMI MPOIIECHOTO YNPABJIiHHSA HAa OCHOBI aHai3y MOBEHIHKH Oi3HEC-NPOILECIB, IO
mpencTaBieHa y BUIVLIAL JoriB momii. KokHa moxist xapakTepusye Ail0 Oi3Hec-mporecy. AKTYallbHICTh MPOOJIEMH BHU3HAYAETHCS THM, L0 TPU
YIIpaBIIiHHI CKJIQJHAMU 3HAHHSI-€MHUMH Oi3HEC-TIpoIiecaMi BUKOHABIII MOXKYTh 3MiHIOBATH IIOCTITOBHICTE Aill 3 ypaXyBaHHAM JOJATKOBHX 3HAHb PO
HpeaMeTHY 00JacTh. B pe3ynbTaTi BHHHKa€e HEBIIIOBIIHICTE MiX IPOIECOM Ta HOTO MOJIEIUIIO, IO CTBOPIOE TPY/AHOII JUIS MOAJBIIOTO YIPaBIiHHS
6i3Hec-mpouecoM. J{s ycyHeHHsT BKa3aHOI HEBIAMOBIJHOCTI HOTPiIOHO (opMati3yBaTH 1i JOJATKOBI 3HAHHS Ta BUKOPUCTOBYBATH iX MPH MPOLIECHOMY
yIpaBliHHI, 0 MOTpebye CTBOPEHHS Bi/IIOBIIHOrO NMpPEACTABICHHS 3HAHb. 3allPONOHOBAHO MOZEIb NPEICTABICHHS 3HAHb BPAaXOBYE CTATHYHI W
JIMHAMIYHI XapaKTepUCTHKU Oi3Hec-mpouecy. CTaTH4YHI XapaKTePUCTHKH Oi3Hec-Tpolecy 3aaloThesl (hakTaMH Ta MpaBWIAMH i3 apryMEHTaMH,
MPEeCTaBICHUMU aTpuOyTaMu Mol sory. daxkTtu i mpaBuiaa (OPMYIOTHCS Ha OCHOBI BiNOBIAHHX IIAGNOHIB. ATpUOYTH 3a[4al0Th 3HAYCHHS
BJIACTUBOCTEIl 00’€KTiB, 3 SKHMH omepye Oi3Hec-mporec. JluHamiuHi 0coOMMBOCTI Oi3Hec-TpoIecy BH3HAYAIOTHCS Yepe3 MOTOYHMI PO3MOILT
HWMOBIpHOCTEH BUKOHAHHSI NPABHJI 3 ypaXyBaHHIM aTpUOYTiB MOTOYHOI MOAIi JIory Gi3Hec-mpolecy. 3alponoHOBaHA MOJIENb BiAPi3HAETHCS THM, L0
BOHA BPAaxOBYe OOMEXKEHHS Ha JOMYCTHUMi MOCIiIOBHOCTI BUKOHAHHS Aiif Gi3HEC-MpoIecy, a TAKOXK OOMEKCHHs Ha OCHOBI ampiOpHHX 3HAHb HPO
npenMeTHy obnacts. Taki 0OMeXEHHS JO3BOJNUTH MOHH3UTH CKJIAJHICTH 33/adi MOIIYKy HMOBIpHOCTEH YCHIIIHOTO 3aBepIIeHHs Oi3Hec-Ipouecy
LIIAXOM CKOPOYEHHS MHOXKHUHHU JIOMYCTUMHUX Tpac B TOMY BHIIAJKY, SKIO BUKOHABLI 3MiHWIIH TOCTIAOBHICTD Iii. B mpakTuunomy acriekTti Mozmens
3a0e3meuye MOXKIMBICT MATPUMKA MPUHHSTTS PillleHb 3 YIPaBIiHHS 3HAHHS-€MHAMHU Oi3HEC-poIecaMy Ha OCHOBI IMPOTHO3YBaHHS WMOBIpHOCTEH
JIOCSITHEHHSI KiHIIEBOTO CTaHy MPOLIECY 3 ypaxyBaHHIM aTprOyTiB MO/ JIory.

KaiouoBi cioBa: 3HaHHSA-€MHI Oi3Hec-mpouecH, 06a3a 3HaHb, CHCTEMH IPOIIECHOTO YIPAaBIiHHA, KOHTEKCT, apTedakT, Mofis, aTpuoyT,
MPUYHHHO-HACTIKOBI 3B SI3KH.

O. B. YAJIAA
PA3PABOTKA NPEJICTABJIEHUSI 3HAHU HA OCHOBE MAPKOBCKHX JIOTUUECKHUX CETEM
B CUCTEME NPOLIECCHOI'O YIIPABJIEHUSA

HccnenoBana nmpobiemMa MOCTPOESHNS MPEICTABICHNS 3HAHNH B CHCTEME MPOIIECCHOTO YIPABJICHHS Ha OCHOBE aHAJIN3a TTOBEIEHNs OM3HEC-IPOIIECCOB,
HPECTABICHHOrO B BH/JE JIOTOB coObITHH. Kakoe coObITHe XapaKTepusyeT AeHcTBHE OM3Hec-Tpolrecca. AKTYalbHOCTh MPOOJIEMBI ONMPEAEIsIeTCs
TEeM, YTO NP YIPABJICHHH CIOKHBIMH 3HAHHS-eMKHMH OHU3HEC-TIPOLECCAMH HUCIIOIHHUTEIN MOTYT H3MEHSTh IIOCIe[0BATeIbHOCTD ISHCTBHI C yIeTOM
JIOTIONHUTENBHBIX 3HAHUH O TIpeIMeTHOH obnactH. B pesynpTaTe BO3HMKAaeT HECOOTBETCTBHE MEXIY IIPOIECCOM M €ro MOJENBI0, 4YTO CO3aeT
TPYAHOCTH I JANbHEHIIEro yHpaBIeHHs 3THM OusHec-mponeccoM. Jlus yCTpaHEHHs YKa3aHHOTO HECOOTBETCTBHS HYXHO (OpMann3oBaTh
UCHOJIb30BaHHBIC JONMONHUTEIbHBIC 3HAHUS M NPHUMEHHTh HX IPH IPOLECCHOM YIPAaBICHHM, YTO TpeOYyeT CO3aHUs COOTBETCTBYIOIIETO
IpelcTaBiIeHns 3HaHWH. [IpeuioxkeHHass MoJeNb NpENCTABICHUS 3HAHHH YYUTBIBAeT CTaTHYECKHE U JUHAMUYECKHE XapaKTepPUCTHKU OW3Hec-
npouecca. CTaTHuecKue XapaKTEpPUCTHKH OM3HEC-TIpolecca 3afaloTcst (akTaMM M IpaBUIIAMH C apryMEHTaMHM, IpPEICTABICHHBIMH aTpUOyTaMH
coOpiTHil nora. DaxTel ¥ mpaBuwia HOPMHUPYIOTCS Ha OCHOBE COOTBETCTBYIOIIMX HIAOJIOHOB. ATpHUOYTHI 3a/1af0T 3HAYEHHs CBOWCTB OOBEKTOB, C
KOTOPBEIMH oriepupyeT OusHec-nporecc. JInHaMudeckre 0coOeHHOCTH OGM3HEC-TIPOIIecca ONpPEJIENAIOTCS Yepes TeKyIllee pacipe/ieliecHne BEpOSTHOCTEH
BBITIOJIHCHHUSI TIPABHII C YYETOM aTpHOYTOB TEKYIIEro cOOBITHS Jora OusHec-mpouecca. [IpeanoxkenHas MoieIb OTINYACTCS TEM, YTO OHA YYUTBIBACT
OrpaHUYCHHUS HA TOMYCTUMBIC TOCIIEI0BATEIBHOCTH BHIIOJIHEHUS ACHCTBII OM3HEC-TIpoLiecca, a TAKXKE OTPaHMYCHHS Ha OCHOBE aNpHOPHBIX 3HAHHI O
HpeaMeTHOH obnactu. Takne orpaHHYEHHs MO3BOJIUT CHU3UTH CIOXKHOCTD 3a/ladd MOMCKA BEPOATHOCTEH YCIENIHOTO 3aBepIIeHns OH3Hec-Tpolecca
IIyTeM COKPAILCHUSI MHOXKECTBA JOMYCTUMBIX TPACC B TOM CIIydae, eCJIM UCHOIHUTEIN U3MEHUIIH IOCIEA0BATEIBHOCTD ASHCTBII. B mpaktrueckom
aCIeKTe MOJENb 00CCICYMBACT BO3MOXHOCTH MOMICPIKKM MPHUHSITHS PELICHUH 10 YNPABICHUIO 3HAHHSA-CGMKHMH OHM3HEC-TIpolleccaMH Ha OCHOBE
MIPOTHO3MPOBAHHUS BEPOSTHOCTEH TOCTHKEHUSI KOHEYHOTO COCTOSIHUS IIPOLIECCa C YISTOM aTpHOYTOB COOBITHH JIoTa.

KuroueBble ciioBa: 3HaHUe-eMKUE OHM3HEC-TIpouecchl, 0a3a 3HaHMW, CHUCTEMBl NPOLECCHOTO YIPABIECHUS, KOHTEKCT, apTe(akt, COObITHE,
aTpuOyT, IPUYMHHO-CICACTBEHHbIC CBS3H

O.V.CHALA
DEVELOPMENT OF KNOWLEDGE REPRESENTATION BASED ON MARKOV LOGICAL
NETWORKS IN THE BUSINESS PROCESS MANGEMENT SYSTEM

The problem of constructing knowledge representation in the process control system based on the analysis of the behavior of business processes,
represented in the form of logs of events, is studied. Each event characterizes the action of the business process. The urgency of the problem is
determined by the fact that when managing complex knowledge-capacious business processes, performers can change the sequence of actions taking
into account additional knowledge about the subject area. As a result, there is a discrepancy between the process and its model, which creates
difficulties for the further management of this business process. To eliminate this discrepancy, it is necessary to formalize the additional knowledge
used and apply them in process management, which requires the creation of an appropriate knowledge representation. The proposed knowledge
representation model takes into account the static and dynamic characteristics of the business process. The static characteristics of a business process
are specified by facts and rules with arguments represented by the attributes of the log events. Facts and rules are formed on the basis of appropriate
templates. Attributes specify the values of the properties of objects with which the business process operates. Dynamic features of the business process
are determined through the current distribution of the probability that the rules will be executed, taking into account the attributes of the current
business process log event. The proposed model is characterized by the fact that it takes into account the limitations on the permissible sequences of
execution of the actions of the business process, as well as restrictions based on a priori knowledge of the subject area. Such restrictions will reduce the
complexity of the problem of finding the probabilities of a successful completion of a business process by reducing the number of allowed trails in the
event that the performers have changed the sequence of actions. In practical terms, the model provides the ability to support decision-making on the
management of knowledge-intensive business processes based on predicting the probabilities of achieving the final state of the process, taking into
account the attributes of log events.

Keywords: knowledge-intensive business processes, knowledge base, process management systems, context, artifact, event, attribute, cause-
effect relationships
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Beryn. CucteMu TpOLIECHOTO YIpPaBIiHHS IPH3HA-
YeHi JUIsl yIpaBIiHHS MiANPUEMCTBOM IUIIXOM PO3pOOKH,
YTOYHEHHsI Ta BUKOPHUCTAaHHS Mojeied Oi3Hec-TpoleciB
(BIT) [1]. Po3BuTOK MpOLIECHOTO MiIXOLY N0 YIPaBIiHHS
NPUBIB JI0 TOOY/OBH I'HYYKHX 3HAaHHA-€MHUX Oi3HecC-1po-
neciB. OcobmuBicte Takux BII momsrae B Tomy, mo ii
BHKOHaBIIMHU € knowledge workers, siki MOXXyTh 3MIHHTH
X1l BUKOHAHHS IPOIIECY Ha OCHOBI CBOIX IEPCOHAIBHIX
3HaHb [2] y BIANOBIAHOCTI O MOTOYHOIO CTaHY KOH-
TEKCTy Ta MOTOYHHX MUIeH miampueMcTBa. Taki 3MiHA
MIPU3BOIATE 110 HeagekBaTHOCTI Mmozeni BII, mo morpebye
BHUKOPHUCTAaHHS (DOpMai30BaHUX 3HAHB JUIS afanTarlii miel
MOJIENl Ta MIATPUMKH NPUHHATTS pillleHb 3 MPOLECHOTO
ynpaBiiHHS. [HpOpMalis Mpo NOBENiHKY KOXKHOTO €K3eM-
wisipy Oi3Hec-mpolecy 3a pe3ysibTaTaMHd MOHITOPUHTY
3anmucyeThess B Jiorax (kypHaiax) moaid BII. 3aznauene
CBIIYMUTH IIPO AKTYaJIbHICTh PO3POOKU TaKoro IMpeacTaB-
JICHHA 3HaHb iHQOpPMAIIfHOT CHCTEMH MPOIECHOTO
VIOpaBIiHHSA, sKe 3a0e3medyBano 0 MOKIMBOCTI aBTOMa-
THU30BAaHOTO BUSBJICHHS 3HAaHb Ha OCHOBI aHaji3y JIOTIB
BII.

AHaJli3 oCTaHHIX JocHilzkeHb 1 myOJikaii.
Tpagumiiiai MiAX00U IHXeHepil 3HAHb, 110
BUKOPHUCTOBYIOTh eTar BUSABJICHHS MPUYUHHO-

HACJIJIKOBUX 3aJleXHOCTeH Yy BepOanbHi Qopmi mpu
MPOBEACHHI IHTEPB’I0 3 eKCIepTaMH, MOB’s3aHl 13
3HAUHUMHU BHUTpaTamMu yacy. lle 3HauHO 3ByXye cdepy
3aCTOCYBaHHSl TaKMX METOMIB IpH MOOyAOBI 0a3 3HaHb
U CHCTEM YIPABIiHHA, OCKUTBKY BOHH (DYHKIIOHYIOTE Y
pearpHOMY Yaci.

B ocranHI poKH iHTEHCHBHO PO3BHBAIOTHCS METOIU
aBTOMaTH30BaHOi MmoOymoBM ©0a3 3HaHb Ha OCHOBI
00poOku Benmkux macuBiB maHux [3—-10]. I'omoBHa imes
AaHOi TapagurMH TOJSAra€ y BHSBICHHI IIAOJOHIB
NPUYMHHO-HACIIIKOBUX 3aJIKHOCTEH y BENHMKUX 0azax
maaux (BJ[), nmoctymHmx y Mepexi IHTepHer, Ta
noanbIoMy GopMyBaHHI €IeMEHTIB 0a3u 3HAHB IUIIXOM
mijcTaHoBkK ganux i3 B/l y orpumani mabnonu. OnHak
BKa3aHi MiJXOJ¥ MaloTh CyTTEBHH HEIOJIK, IO CTBOPIOE
TPYIHOII IPY BUKOPUCTAHHI IX JJIsl CUCTEM IPOLIECHOTO
VIpaBIiHHSA: BOHH OPi€EHTOBaHI Ha MOOYIOBY CTATHYHHX
3aJIeKHOCTEH, 0e3 BpaXyBaHHS TEMITOPAILHOI CKIIaI0BOI.

OpmHak U1 3a0e3NEeUCHHS MIATPHUMKH YIIPABITiHCH-
KHX pillIeHb MOTPIOHO PETYISIPHO OHOBITIOBATH 0a3y 3HAHB
CHCTEMH NPOIIECHOTO VYIIPABIIHHSA CHHXPOHHO 3 XOJOM
BUKOHAHHS BIJMOBIAHUX OI3HEC-TIPOIECIB Ta 3MIHOIO
craHy nmpeametHoi obmacri [11, 12].

MeTor0 1aHOi cTATTi € Po3poOKa MOEIN MPEACTaB-
JIeHHA 3HaHb B iHQOpPMAIiMHIA CHCTEeMi MPOIECHOTrO
YIpaBITiHHSA, fKa 3a0e3medyBana 0 MOXKIMBOCTI TOOYIOBH
0a3u 3HaHb Ha OCHOBI aHaNi3y MOBEIIHKM Oi3HEC-TpoIle-
CiB, MPENICTABIICHOI Y BIIIOBIJHUX JIOTaX IOMIM.

Jis  MOCATHEHHS TIIOCTaBICHOI METH HEOOXiTHO
MOEJHATH JIOTIYHUIA OMUCY MpeaMEeTHOI o0NacTi, 1o
XapaKTepu3ye CTaTUYHMH achekT Oi3Hec-mpouecy, Ta
HWMOBIpHICHAN OIKC TOCHTIJOBHOCTI Jiii Oi3HEC-Tmporecy,
110 XapaKTepu3ye HOro AMHAMIYHNH acIeKT.

Monens mpeacTaBiieHHsl 3HaHb. 3alpolOHOBaHA
MOJIeNb TIPEJCTABJIICHHS 3HaHb BIAINOBiNae TapagurMi
MapKOBCBKHUX JIOTIYHHX MEPEX Ta MICTHTB y cO0i1 JIOTIYHY
Ta IMOBIpHICHY CKJIa0Bi.

JloriyHa CcKJIaJoBa MOJENI 3aJa€ThCS y BHIIAIL
3BaXEHMX HaOopi JorivHMX (akTiB Ta IpaBui,
apryMEHTaMU SIKUX € BJIIACTHUBOCTI apTe(aKTiB KOHTEKCTY
BUKOHAHHS Jili Oi3HEC-TIpoLeCy:.

KB, ={(f,({af,}) ,w A, (f Dow ) {af }[C), (1)

ge  f —onoriyrmii  (pakT, O CBiZYMTH NP0 CTaH
apredakTiB y npeMeTHil 001acTi;
af, —apredakT KOHTEKCTY BUKOHAaHHA Oi3Hec-

nporiecy (00°€eKT, 3 sskuM B3aemomie BIT);
W, — Bara JIoTi4HorO (akty f; ;
r; —OpaBUIO, LIO IOB’s3y€ MK COOOI0 JIOTivHI

(hakTH y BIiONOBIOHOCTI TOCHTITOBHOCTI BWUKOHAHHS Iiit
BIT;
w; —Bara mnpasuina r,, OSW].SOO 10 BHU3HA4Ya€

CYTTEBICTb NPEACTABICHUX IPAaBUIOM YMOB Ta OOMEKECHb
TIpY BUKOHAHHI Oi3HEC-TIPOIIeCy.

C — ampiopHi oOMexxeHHs: Ha BukoHauHs bII, mio
BiTOOpakatoTh 3arajibHi 3HAHHS PO MPEAMETHY 00JIaCTb.

3a3HaunMo, MmO Mg apredakToM  3a3BUYAH
PO3YMIIOTH 00’€KTH, 3 IKUMH OTepye OizHec-Tporec.

JloriuHa CKIJIaJioBa HaBEJIEHOI MOJENi Mae BUIJIS[
rpady, KOXKHa BEpLIMHA SKOro BiamoBigae Qakry abo
npaBwily. 3HAUYEHHS BEpIIMHM € OiHAPHMM Ta BU3Haya-
€ThCS MICHIS MiJCTAHOBKH 3HAYCHb BJIACTHMBOCTCH apre-
(axTiB y BiANOBIIHI (haKTH Ta paBHIIa.

Jloriuni QakTy Ta mpaBUiIa 3a0AOTHCA (POPMYIaMHU
JIOTIKH 1 TOMY MOXYTh OyTH pO3TIISTHYTI SIK OOMEKSHHSI Ha
MHOXXHHY MOXIIMBUX CTaHIB Ta i Oi3HEeC-Tporecy.
KoxHilt (opmyii pu3HAYa€eThCS Bara, SIKa BCTAHOBIIOE
Ba)KJIMBICTH LIMX 0OMexeHb. UnM Oinbia Bara, THM OLIBIIT
JKOPCTKHMHU € OOMEKEHHS BIAMOBITHOTO (akTy abo mpa-
Buwia. [lpu MakcuManbHiil Bazi o Oi3Hec-Ipoliec MOBU-
HeH 00OB’S3KOBO 33/I0BOJILHATH BH3HAYEHI (hakToM abo
NpaBUJIOM OOMEXEHHs.. 3MiHy 3Ha4€HHs Bard JOLLIbHO
BUKOPHUCTOBYBaTH JJIsi BU3HAUEHHS KOHTEKCTHHX OOMe-
JKCHB.

OnHak y TEMIIOpaJIbHOMY aCIIeKTi, IPH BU3HAYEHHI
00OMEKEeHb Ha IIOCIIIOBHICTH Jiii, MOIUJBHO BHU3HAYHUTH

OKpeMy TiIMHOXHWHY TPaBHI {rk} €eR. Sfxmo icHye
MiIMHOKUHA TIPAaBHI {rk} , AKi BHKOHYIOTBCS Ha BCIX
Bimomux Tpacax I, mory 6i3Hec-mipouecy, TO Iii IpaBHia
3a7a10Th NiAMHOXKUHY JOIyCTUMHUX HOBHX Tpac I1, .

Jlane oOMEXEHHS O3Hauyae, IO B MPEACTAaBICHIN
MHOXKMHOIO BiZIOMHX Ta WMOBIPDHMX HOBHX Tpac MOJEJi
I1 moBwHHI BUKOHYBAaTHCH BCi IpaBuUia T, .

vkI|=r, 1=11,U I, (2

ge  f —onoriunumii  (daxT, MmO CBIAYMTH MPO CTaH
apredakTiB y npeaMeTHii 001acTi;

af, —apredakr KOHTEKCTy BHKOHaHHS Oi3Hec-

npornecy (00’exT, 3 sitkuM B3aemozie BIT);

[Ipn ynpaBniHHI 3HaHHSA-€MHUMH Oi3HecC-TIpoliecamMmu
BUKOHABIII MOXYTh 3MIHIOBATH MOPSIOK Mi 3 METOO
migBuIcHHs eeKkTuBHOCTI BUKOHaHHA BII, THM camum

Bicnux Hayionanvnozo mexuniunozco ynisepcumemy «XI11». Cepia: Cucmemnuii
auanis, ynpasiinks ma ingopmayiiuni mexnonoeii, Ne 22 (1298) 2018 23



ISSN 2079-0023 (print), ISSN 2410-2857 (online)

MOPYIIYIOYM  JIOTiYHI  oOMexeHHs. OOmexeHHs (2)
JIO3BOJIUTH ~ TIOHM3UTH PO3MIpPHICTH 3ajgadyl  MOLIYKY
HWMOBIPHOCTEH YCIIIIHOTO 3aBEPIICHHS Oi3HEC-TIPOLECY B
TOMY BHIIQJIKy, SKIIO BUKOHABIII 3MiHWIIM TOCIIOBHICTH
niil. be3 nux oOMexeHb B MPOIECi MOMIYKY KOXKHa Tpaca
jory Oi3Hec-TIporiecy MoXe OyTH CKOMIIOHOBaHa i3 ycix
BiJOMHUX TOJiH B JOBUIBHIN mocmigoBHOCTI. B pe3ymbraTi
BHHUKAE€ MHOKMHA HeaJleKBaTHHUX TPAac, SKi TeX MOTPiIOHO
00poOIATH B TIPOIIECi TIOMIYKY PillleHHS.

B minomy, 3 ypaxyBaHHS €JIEMEHTIB IpeICTaBICHHS
3HaHb (1), mma amamramii Ta ymockoHameHHS 3BI1
HEOOXIAHO  MOM’SKIIUTH  BCi  IHINI  OOMEXEHHS,
3a0C3MCUUBIIA TUM CaMHUM MOXIIUBICTh 3HAWTH OLUIBII
eeKTUBHI HIISIXH peanizamii Oi3Hec-Tmporecy.

Anapar  MapKiBCBKMX JIOTIYHHX MeEpex Jae
MOJKJIMBICTh TOM’SKITUTH OOMEKEHHS Ha TOBEIiHKY BIT
3a paXyHOK BUKOPUCTaHHs HMOBIpHICHOI ckianoBoi. Yum
YacTillle MOPYIIYIOTHCS BCTAHOBICHI OOMEXEHHS TIpU
BHKOHaHHI Oi3HEc-TIpoIiecy, THM MEHII WMOBipHOIO Oyme
BignoBigHa Qopmyna. Y BHUIAIKy YaCTOTO MOPYIICHHS
JIOTIYHUX OOMEKeHb BIIMOBIIHI ()aKkTH Ta mpaBmia B 0a3i
3HaHb MaTHUMYTh MEHINY, ajleé BiAMIHHY Bif HyJIs HMO-
BipHiCTh. B pesynbraTi B Mozeni Oi3Hec-mporecy OyayTh
(X04 1 3 HEBEJIMKOKW HMOBIPHICTIO) BpaxoBaHi albTep-
HATHBHI BapiaHTH MMOBEIIHKU Oi3HEC-TIPOLIECY.

IToBeninka Oi3Hec-mporiecy (iKCYyeThCsl B HOTO
xypHaini moniid. KoxkHa MOmist kKypHaldy XapaKTepu3ye
CTaH Mpolecy micis BUKOHAHHS BiAMoBiaHOI aii Gi3Hec-
IpOLECY 1 TOMY XapaKTepU3YEThCS PiI3HUMH 3HAYCHHSIMHU
aTpuOyTiB apTedakTiB (TOOTO PI3HUMH BIACTHBOCTSIMH).
BimnoBigHo, joriuHi ()akKTH MOXXYTH BiAPI3HATHCH IS
aHANOTIYHUX TOAi 3 pisHUX Tpac Jory. Ilig
aQHAJIOTIYHUMHU MU PO3yMIi€MO Taki moii, mo (ikcyroTh
BUKOHAHHSA OJHAKOBUX il UIA PI3HHX EK3EMIUBIPIB
Oi3Hec-mporieciB, TOOTO HA PiI3HUX Tpacax JIOTy.

Tomy 7oriyuHa Mopenb, y BIINOBITHOCTI [0
napagurMi MapKiBCbKUX JIOTIYHHX MEpPEeX, BHUCTYIAE€ B
SIKOCTI 11a0JI0HY JUIsd OOYIOBH MIMOBIPHICHOI CKJIaJI0BOI.
OcTaHHs IPeACTaBIeHa MapKIBCbKUM BUIJKOBUM I0JIEM
(MapKiBChKOIO MEPEKEIO).

MapkiBcbKke BHIAIKOBE IMoJie (MapKiBChbKa Mepexka)
XapaKTepU3YETbCS ~ MAapKIBCBKOIO  BIACTHBICTIO, Yy
BIMOBITHOCTI 1O SKOi MaiOyTHI CcTaH CHCTEMH
3aJIeKNUTh BiA 11 MOTOYHOTO CTaHy Ta HE 3aJIEKUTh BiX
MOJIH, SIKI NMPHUBENN CHUCTEMY IO MOTOYHOTrO cTaHy. Lls
BJIACTUBICTh BiZOOpakeHA y KypHaIi Oi3HEC-TIPOIECY Y
BUTJISI TOCIIIOBHOCTI MOAIH, IPUIOMY ISl KOYKHOT MOIiT
3a1al0ThCsl aTpUOYTH, L0 BiJOOpPaXKAIOTh CTAH KOHTEKCTY
Ha MOMEHT BUKOHAaHHS BiAmoBimHOi mii Oi3Hec-mporecy.
ATpuOyTH KOXXHOT TIOAii MOBHICTIO  BiJNOBiNAIOTH
atpulOyTaM apTe]aKTiB KOHTEKCTY.

MapkiBcbka Mepexa TpaJuliiHO PO3TIISIAEThCS K
MOJIENb U CHUTBHOTO PO3MOIITY MHOXHHHU 3MIHHHX
(arpubyTiB mOfiH Nory Oi3HEC-TIPOIIECY) V BUMIIALI HEHA-
npasyieHoro rpady, a TakoX MHOXHMHH (akTopiB. OxHa-
KOBHI Habop aTpuOyTiB IOB’SI3aHUH 3 KOXKHOIO TIOJIEIO,
ToMy (akTop MOXe OyTH BH3HAUE€HHH Ha MHOXHHI (200
MiAMHOXXUWHI) X atpulyTiB, abo K QyHKIIA Bix iX cTa-
Hy. 3HaueHHS (PaKTOpy 3aJa€ThCS TMO3UTHBHHUM pallio-
HAIIbHAM YHCJIOM.

MapkiBcbke BHIAIKOBE II0jJe JuIsl JIOTy Oi3Hec-
NpOIeCY MOJEIIOE  CHUTBHHNA  PO3MOMIT  MHOKUHU
aTpuOyTiB A ToiH JOTy, SIKi OAHOYACHO € aTpuOyTamu
apredakTiB, 1110 33Jal0Th 1X BIACTHUBOCTI:

A={A},A ={a|Faf={a,} rna,=a,}, 3)

jge A —mnigMHOXMHa atpuOyTiB Juii HOAINH OnHiQ, —

1
aTpuOyT Moii JIoTY;
af — apredakT 6i3HEC-TIpOIIECY;
a, — aTpuOyT apTedakTy Oi3Hec-TpoIecy.
BigoOpaskeHHsT MapKiBChbKOi JIOTi4HOI Mepexi Ha
MapKiBCbKY MEPEXKY 3II1HCHIOETHCS] TAKUM YHHOM:

— KOXXHUH JoriuHuii daxt f, BimoOpaxaeTsca y

BEPIIMHY MapKiBCHKOI Mepexi, TOOTO JBIHKOBI 3HAUEHHS

MIPEINKATiB MapKiBCHKOI JIOT19HOI MEpeXi € 3HaYCHHAMHU

BEPIIMH MapKiBChKOI MEpexi;
—noriuauit  dakr  f;({af,})

3HQUEHHS JIMIIE IJIsi OJHOTrO HaOopy 3Ha4YeHb aTpUOYTIB
apredakTiB, U1 BCIX IHIINX MOXJIMBUX HaOOpPiB
BIIACTHBOCTEH 3HA4YEHHS [BOTO JIOTIYHOTO  (hakTy
cTaHoBUTH 0;

— IIyra MK BepLIMHaMH MapKiBChbKOi Mepexi iCHye B
TOMY BHIAJKy, SIKIIO JIOTIYHI (paKTH MalTh CIIJIbHY
MIZIMHOKUHY apryMEHTIB, IO CTBOPIOE MOMJIMBOCTI JUIst
JOTIYHOTO  BHMBOJLY 3  YpaxyBaHHSAM  YMOBHHX
HMOBIpHOCTEH BiANOBIAHUX (akTiB.

— IpaBuiIa BUBOLY 1, BifoOpaxarOTbCs Ha (hakTopH

npuiiMae  iCTHHHE

XapKiBCHKIH MEpexi.

IMOBIpHICHHII ~ PO3MOAIT  MHOXHMHHM  3HAYCHb
aTpuOyTiB JIsd BCIX MOXIMBHX peanizamniii Oi3Hec-
npouecy, KOXKHAa 3 SKHX BH3HA4Ya€eThCs BinoOpaxkeHa
OKPEMOIO TPAcy JIOTY, Ma€ TaKU{ BUTIISA:

1
P(A=o)=—]]9.(F,), 4
Z5
ge ¢, — daxrop-QyHKIis, IKOi €
MiAMHOXKHHA JIOTIYHHAX (DaKTiB HaJ BHITAIKOBHMHU
3MIHHUMH, MK SKHMH € TIPUYAHHO-HACIIIKOBI

3B’SI3KH;
o, — 3HaueHHs aTpuOyTy apTedaxry af ;

apryMEHTOM

F —ninvHOXMHA f)
Z — QyHKuUis po30UTTS, sIKA BUKOPUCTOBYETBCS LIS
HOpMaJTi3alii 3100yTKy (hakTopiB.
I3 Bupaszy (3) BHOHO, IIO CYKYIHICTH (DaKTOpiB

dD={¢1,...¢m,...¢‘q)‘}BI/I3Haqae CHOUIBHHUM pO3MoAin Ha
BekTopi Joriunnx ¢aktiB F 6i3Hec-mporecy. 3 mo3umiit
OpPOLECHOTrO  YNpPaBNiHHA  TakUd  pO3MOJiN  3ajae
HMOBIpHICT KOXXHOI TpacH, abo okpeMux Jiii Oi3Hec-
nporecy.

Kosxuwuii paxrop ¢, y BiINOBiZHOCTI Yepe3 mpaBuia
BU3HAYA€ETHCS TAKHMM YHHOM:

¢, (F,)=€"", ()

Ae w, — BaramnpaBuia r;.
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VMoBipHiCHMIT PO3MOIN U MOXIMBHX peari3arii
Oi3Hec-npoliecy BiOOpa3UMO 3 ypaxyBaHHSIM 3Ba)KEHOT
CyMH TIpAaBWJI BUKOHAaHHS il Yy BIAMOBIAHOCTI JI0
KOHIICTIIIT MapKiBChKUX JIOTIYHHX MEPEK, a TaKOX 3
ypaxyBaHHSM OOMEXeHb, 110 33/Ial0Th BBEJEHI Ha OCHOBI
aHaJIi3y JIOTY JIOTiYHi MTpaBHiIa:

P(A={o,}

VkH|=rk)=%exp Zw}.r}.({fi}) . (6)

Posnopain (6) 3agae WMOBIPHOCTI Uit MOKJIMBUX Ba-
pIaHTIB TOAATBIIOTO0 BUKOHAHHS Oi3HEC-TIPOIIECY MO0
MOTOYHOTO CTaHy KOHTeKcTy. Lleil craH BU3HAa4 BH3Haua-
€TbCS MIMHOXKUHOIO JIOTTYHUX (aKTiB f; 3 MOTOUYHHMH
3HayeHHAMH atpuOyTiB moxii BII {a,} B sKocti apry-
MEHTIB.

TakuMm YHHOM, HMOBIPHICHHI acleKT MpeaCcTaB-
JICHHs 3HAHb 3aJa€ThCsl Yepe3 NpaBHIA BUKOHAHHS Iiif
6i3Hec-niporrecy. ToOTO HMOBIPHICTH BUKOHAHHS OKPEMOT
Iif Ipy 3alaHUX KOHTEKCTHUX YMOBaxX 3aJICKHUTh Bill Baru
IPABUII 1, Ta KUILKOCTI BUKOHAHNX NPABUJI HA MOTOYHHI

MOMEHT peaji3alii Oi3Hec-TIpoIiecy, a TaKOX HasBHOCTI
oOmexeHb Iy, . KigbpKicTh BUKOHaHUX MPaBHI MOXe OyTH

OisIplie OJIMHUII y BUMAAKY po3napanentoBanss aiid BIL.

Mopnens mpencTaBieHHS 3HaHb Y iH(pOpMaIiiHIA
CHCTEMI MPOLIECHOTO YNPABIiHHA, 0 HOEIHYE JIOTTYHUH
OITIC Ta HMOBIPHICHY CKJIAQJIOBY, MA€ TAKUH BUIJISL:

KBL,P =(AR{(f(Af) ,w)},
{(r(F),w))}, @
P(A={a}}|VkII|]=r)[C,),

ne  Af — MHOXUHA aTpUOYTIB;
F — MHOXMHA NTOTIYHUX (DAKTiB;

T

o; — 3HAUYEHHsA BIACTUBOCTI apTe(akTy B MOMEHT
yacy T 3aImcy noJii 7o jory GizHec-Tporecy.
3anponoHoBaHAa MOJENb BIAPI3HAETHCA BiJ ICHYIO-
YUX THM, L0 BOHA BPaxOBYE OOMEXEHHS B TEMIIOpaJib-
HOMY acCIeKTi, TOOTO 0OMEXEHHS Ha JOIYCTHMI TOCIiI0-
BHOCTI BHKOHAHHS il Oi3Hec-Tporecy, a Takoxk oOMe-
XKEHHs Ha OCHOBI amnpiOpHMX 3HaHb NPO MPEAMETHY
o0macte. CTaTW4HI XapaKTepUCTUKH Oi3HEC-TpoIecy
3a7al0Thcs  (aKkTaMH Ta MpaBWIaMH 13 apryMEHTaMH,
MpeCTaBICHAMHU aTpuOyTaMu moxid Jory. JwHamidHi
ocobmmBocTi BIl Bu3HauaroThCsl Yepe3 MOTOYHUH po3Io-
1 WMOBIPHOCTEH BHKOHAHHS TpaBHI 3 YpaxyBaHHIM
aTpuOyTiB MOTOYHOI MOAIi JIoTy Gi3HEC-TIPOIIeCy.

Mopens  3abe3nedye  yMOBH  JUIS  MiATPUMKH
NPUHHATTA pillieHb 3 YIPaBIiHHS 3HAaHHSA-€EMHUMH Oi3HecC-
IpoLeCaMy apajelbHO 3 BUKOHAHHAM Oi3Hec-TpoleciB
Ha OCHOBI IMOBIpPHICHOTO BUBOJY B 0a3i 3HAHb.

IpezncraBiena MoJeNb CTBOPIOE YMOBH JIJIsI IIPOTHO-
3yBaHHA TOBEAIHKHM Oi3HEC-TIpolleCy B peaqbHOMY dHaci
BiIHOCHO TTOTOYHOTO CTaHy. ToOTO WMOBIPHICTH JIOTIYHUX
(hakTiB y MaiiOyTHHOMY 3aJICKUTh Bl HMOBIPHOCTI BHKO-
HaHHS THX 9M IHIMUX Jil Oi3HEC-Tporiecy, a UMOBIPHICTD
BUKOHAHHS il NpH 3aJaHOMy IOTOYHOMY CTaHi 3alie-
JKUTB BIT W T

Hdns  Toro, mo0 cHporHo3yBaTd HMOBIpHICTH
JIOCSITHEHHS 0a)KaHOTO CTaHy B MaiOyTHbOMY, HEOOXiHO
MOBTOPUTH OOUYHUCIEeHHS (6) Iicias BUKOHAHHS KOXHOTO
npaBuia. ToJi MOCTiTOBHICT BUKOHAHHS Oi3HEC-TIPOIECY
MH MOKEMO IPEJCTaBUTH SIK TOCIIIOBHICTh 00YHCIICHHS
po3moxiny iMoBipHOCTEH (PAaKTOpIB I 3aAaHOTO CTaHY
BIl. Ile nmo3Bonse BUPIMHTH 3amady MPOTHO3YBAaHHS
HaOLTBIIT HMOBIPHOI MOBENIHKK Oi3HEC-TIPOLIECY B TOMY

BUMAJKYy, SKIIO [OTOYHHN CTaH HerependadyBaHO
3MIHHUBCS BHACIIJOK TOrO, IO BHMKOHABI[l 3MIHMIN
ITOCJTIOBHICTE [Iiii.

Bim3HaunmMo, 10 B 3araJbHOMY  BUIAJKY

HMOBIpHICT, BHKOHAaHHS MpaBWiIa B XOAl peajizauii
Oi3HeC-TpoIIeCy 3aJICKUTh Bifl HMOBIPHOCTI BUKOHAHHS
norigaoro daxty sk ¢yHKUil Bix aTpuOyTiB noaid. OgHak
el IOKa3HUK MOYKHA BPaxyBaTH IPH HIISIXOM YTOUHEHHS
Baru Mpasuiia MpH 3MiHI MHOXKHHI MO Jiory.

Takox mosiBa B CKJIaJi JOTY HOBUX MOJIiH mMoTpedye
YTOYHHTH TOTOYHUHM CTaH MpeaMeTHOi oOiacTi, TOOTO
MHOXWHY JOTi9HUX (akTiB. [losBa HOBUX IJIOTIYHHX
(akTiB y BiAmoBimHOCTI 10 (5) MO3BOJSE MiJCTaBUTH
apryMeHTH y NpaBWia i THM CaMHM JIOTIOBHUTH (haKTOp—
rpad.

[{ukJ1 OTIOBHEHHS Ta BUKOPUCTAHHSI 3HaHb Y BIAIO-
BIZIHOCTI JI0 XapaKTEPUCTHUK MOJIENl IPECTaBICHHS 3HaHb
(6) mependavyae MOMOBHCHHS MHOXXHHH JIOTTYHHX (DAKTiB
MICJISL 3aMKMCy HOBUX TOJIi# 0 JIOTY Ta BiIOBITHOTO YTO-
YHEHHsl Bar JIOTIYHMX mpaBuwil. [losiBa HOBUX JIOTIYHUX
(hakTiB Ja€ MOXKIHMBICTD JOMOBHUTH (pakTop-Tpad 3amex-
HOCTSIMH MK ITMMH HOBUMH (aktamu. Jlam po3mmpeHuit
(akTop-Tpad) BUKOPUCTOBYETHCS Ui IPOTHO3YBaHHS
HMOBIpHOCTEW MomanbIuX Aii Oi3Hec-mporecy. Bkasa-
HUH TIPOTHO3 3 OIHOTO OOKYy /a€ MOKJIMBICTH BHSBUTH
aHoManbHy moBeniHKy BII, a 3 iHIIOTrO MepeBipuTH JOCs-
KHICTh KiHIIEBOTO cTaHy (KiHIIEBHX Jiil) IPOLECy.

B ToMy BumMaaky, sIKIIO OCTaHHI 3alHUCaHi B JOT il
BiJIMOBiAAIOTH icHY0Uii Mozem BII, To po3moain WMoBip-
HOCTEH U MOJANBIIMX Aid mpoiiecy Oyae BiAmoBimaTu
HOro 3alucanuM JI0 JIOTYy TpacaM. SIKIIo K CHiBpOOITHUKH
3MIHUJIM TTOCIIIOBHICTB A1, TO PO3MOJUI CBIAYMTHME PO
AHOMAaJIbHY MOBENIHKY JaHOTO EK3eMIULIpy Oi3Hec-mpo-
necy — To0To Oy/e HeBiIOBITHICT 10 BIIOMHX Tpac.

Ha ocnoBi ortpumanoro posmoginy OIIP mosxe
NPUAHATH PIlIEHHS PO agamlTarilo Mojemi Oi3Hec-Tpo-
ecy, YTOYHeHHs ii KoHQiryparii abo TOMOBHEHHS Tepe-
Jiky Oi3Hec-mipaBuil. Pesynbraté 3MiH y Mojeni OyayTb
BiZIoOpa)keH1 HOBUMH TMOJISIMU Y CKJIaJli JIOTY Oi3HEC-IIpo-
necy. Jlana Momenp peanizyeTbes 3aco00aMu peSsIiiHOT
CYBJ. [ns mpencraBieHHS 3HaHb BHUKOPHUCTOBYIOTHCS,
30KpeMa, TaOJuIl, M0 MICTATh aTpUOyTH MOAiH, Kiacu
aptedaxTiB; BiTHOIICHHS MIX BJIACTUBOCTAMH apTedax-
TiB, JOTi4HI (haKTH; MpaBUIIa 3aIlycKy Jii Oi3Hec-TpoIecy.

BucnoBku. Po3risiHyTo npobieMy 1moOyzoBH mpea-
CTaBJIECHHS 3HAaHb B CHCTEMi IPOLECHOTO YIIPABIiHHS.
[lokaszaHo, 1m0 TpenCTaBIeHHS 3HaHb HMOBHUHHO 3abe3rie-
YyBaTH MO>KJIMBICTD BUSBIICHHS 3aJIe)KHOCTEH Ha OCHOBI
aHaJi3y 3aluCiB MPO TOBEHIHKY Oi3HEC-TpoIeCy, Mpe-
CTaBJICHY HOTo JoroM (>KypHAaJIOM IOJiiA).

3arpornoHoOBaHO MOJENb MPEJCTABICHHS 3HAHb, IO
BpaxoBY€E CTaH KOHTEKCTY, a TAKOXX MOCIiJJOBHICTh BHKO-
HaHHS Ai Gi3Hec-mporiecy. CTaH KOHTEKCTY BUKOHAHHS
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Jiil BU3HAYAETHCSl Yepe3 Hadip 3BaXKEHHX JIOTIYHUX (hak-
TiB. IToCHigOBHICT, BHUKOHAHHS Iid B KOXXHHUM MOMEHT
Yyacy BU3HAYAETHCS Yepe3 HMOBIPHICHUI PO3MOALT MPpaBHII

BUKOHAaHHA Jiii Oi3Hec-mporiecy,

o 3aa0BOJIBHAKOTH

0OMEKEHHSIM Ha JOMYCTHUMI MOCITIIOBHOCTI BUKOHAHHS
nifi Oi3Hec-mporecy, a TaKoX OOMEKeHHAM, c(hopMoBa-
HUM Ha OCHOBI alpiOpHUX 3HAHP MPO MPEIMETHY 00J1acTh

B mpakTruHOMY acmexTi Moaenb 3abe3redye MOK-

JUBICTh MIATPUMKH TPUAHATTS PIMIEHb 3 YHPaBIiHHS
3HaHHSI-€MHUMH Oi3HEC-TIPOIleCaMH Ha OCHOBI MPOTHO3Y-
BaHHS WMOBIPHOCTEH JOCSTHEHHS KiHIIEBOTO CTaHY IIPO-
LeCcy 3 ypaxyBaHHSIM aTpHOYTIB 3aHECEHUX JI0 JIOTY IMOJIIH.
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