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AnHotanusi. COBpeMEHHBII ONBIT peIIeHUs 3a7ad MU(POBU3ALNN OPTraHU3AIMOHHO-AEIOBBIX IPOIECCOB
CBUJICTEIILCTBYET O TOM, YTO HE BCEra Mo00HbIE MPOEKTHI MPUBOAST K 3aIJIAHUPOBAHHBIM MTOJIOKUTETIHLHBIM
a¢dexTaM OT aBTOMATU3AIMH, BEIPAKAIOIIUMCS B YITPOIIEHUN OTAEIBHBIX MIPOLIECCOB, YCKOPEHUH OTACIBHBIX
ornepanuii u T. 1. B pabore aBTOpBI MPOBOAAT aHAIM3 MPOOJIEM aBTOMATH3ALMK OPraHU3aMOHHO-/1EI0BBIX
nporeccoB. [lokazaHo, YTO MPUUHMHBI HETOCTHKEHUS TTOKa3aTeNel 3PPEKTUBHOCTH TPOSKTOB LU (POBU3ALNU
CBSI3aHBI C HEJOCTATOYHBIM YPOBHEM HH(POPMAIIMOHHO-aHATUTHIECKOT0 00eCTIeueH s TIPOIECcCOB I (POBOIt
TpaHcdopmarmu. MHbopMannoHHO-aHaIMTHYECKOe 0OecredeHre IpoLelyp aBToMaTu3aluu Gpopmupyercs
3a CYET UCTIONB3YEMbIX METOIOB M TEXHOJIOTUI MOJEIMPOBAHUS ITPOIIECCOB, TOAIAIOMINXCS aBTOMATH3AIINH.
ABTOpBI MOKA3bIBAIOT, YTO CYIIECTBYIOIINE METO/IbI MOJICITMPOBAHHUS OpTaHN3aI[IOHHO-/IEJIOBBIX POILIECCOB
He BCer/a Mo3BOJISIOT YUECTh BCE aCIEKThl aBTOMATU3HPYEMBIX MPOLIECCOB, YTO MPUBOAUT K HEI)(HEKTHBHBIM
pelieHusiIM B Tpolecce aBToMmaru3auuu. B pabGore mpeanaraeTcsi HOBBIA MeTon rpad)0aHaTUTHYECKOro
MOJIEIMPOBAHUS OPTraHU3allMOHHO-/IEJIOBBIX IPOLECCOB, OCHOBAaHHBIM Ha CHCTEMHO-OOBEKTHOM IOAXOJE.
Cuenbto ero pa3pabOTKM aBTOPBl BBOAAT an()aBUT TpaQUUECKUX CHMBOJIOB, IMPEIHA3HAYEHHBIX IS
IMOCTPOCHUA CI/ICTeMHO'O6'BeKTHBIX AuarpamMmm aBTOMaTPISpreMOﬁ ACATCIIBHOCTH. C HCIOJIB30BaHUEM
MOJIO)KEHUH TEOpPUU CHUCTEMHO-OOBEKTHOrO MOIENMPOBaHUA M rpaduueckoro andaBuTa ONHCAHUS
aBTOMATH3MPYEMbIX IPOLECCOB pa3pabOTaH alrOpUTM  IOCTPOEHHSI CHCTEMHOM  KOMITBIOTEPHOI
rpad)0aHaTUTHYECKON MO OPraHU3alMOHHO-AEIOBBIX MPOLECCOB B COCTOSHUM «KaK €CThY.
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Abstract. Modern experience in solving problems of digitalization of organizational and business processes
indicates that such projects do not always lead to the planned positive effects of automation, expressed in
simplification of individual processes, acceleration of individual operations, etc. In the work, the authors
analyze the problems of automation of organizational and business processes. It is shown that the reasons for
not achieving the performance indicators of digitalization projects are associated with an insufficient level of
information and analytical support for digital transformation processes. Information and analytical support for
automation procedures is formed through the methods and technologies used for modeling processes that can
be automated. The authors show that existing methods for modeling organizational and business processes do
not always allow taking into account all aspects of the automated processes, which leads to ineffective solutions
in the automation process. The paper proposes a hew method of graph-analytical modeling of organizational
and business processes based on the system-object approach. For the purpose of its development, the authors
introduce an alphabet of graphic symbols intended for the construction of system-object diagrams of the
automated activity. Using the provisions of the system-object modeling theory and the graphic alphabet for
describing the automated processes, an algorithm for constructing a system computer graphic-analytical model
of organizational and business processes in the "as is" state has been developed.

Keywords: modeling method, system-object approach, graph-analytical model, digital transformation of
processes, digitalization, automation, business process, organizational and business process
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BBeaenue

Ceronmusa nro0asi OpraHu3allMOHHAs CHCTEMa HCIIOJIB3YeT B CBOCH AEATEIBHOCTH CPEICTBa
aBromatusanuu [Fitzgerald, 2013]. Dto cBsi3aHO ¢ TeM, YTO aBTOMATH3ALMsS MpeaIoiaraeT
NOBBINIeHHE (DPEKTUBHOCTH aBTOMATHU3MPYEMOH JEATEIBPHOCTH 32 CYET COKPAIICHUS BPEMEHH
BBITIOJTHEHUS OMPEENICHHBIX OINEpalyii, YIOPOIICHUS TOJY4YeHHUs] JIOCTyla K ONepaTHBHOMN
uHopMaIuu I UL, TPUHUMAIOIINX PEIIeHUs W T. M. 3a4acTyl0 MPOEKTHI, HAIPABJICHHBIC Ha
YACTUYHYIO WJIM MOJHYK aBTOMATU3AIMIO eI TEIbHOCTH OPTaHU3aMOHHOM CUCTEMBI, HE IPUBOJIST
K JKEJIaeMbIM pe3y/bTaTaM B BHUJE MOBBIMICHUS 3(P(HEKTUBHOCTH aBTOMATHU3HPYEMBIX IMPOIECCOB
[Davenport, 2018]. Ananusupys padotsl [[Ixxecton, 2015], MOKHO ¢aeIaTh BHIBOJIBI, YTO MPOOIEMBI
B 00JIaCTH peajM3aliy MPOEKTOB 1O U (PPOBOM TpaHCPOpMALMK CBSI3aHBI C OTCYTCTBHEM YETKUX
CTpaTerMii W TIOHMMAaHUs IIeJIed aBTOMATU3AlMH, HEKOPPEKTHBIM TMOI00pPOM HCIIOJIBE3yEMBIX
TEXHOJIOTUM aBTOMaTu3anuu. HeobXxoammMo OTMETHTh, 4TO Uisi (POPMUPOBAHUS HYETKUX Leei
aBTOMATH3allNH, JOCTH)KCHHE KOTOPHIX MOXKHO BBIPA3UTh B YHCIOBOM BHJIE, a TAK)KE CTpaTeruit
JNOCTY)KEHHSI JTUX IMeNlell JHIly, MPUHUMAIONIEMY pelleHus, HEOOXOAUMBI HHCTPYMEHTApHH,
o0ecreunBaroIIie KauecTBeHHOe WH(POPMAIIMOHHO-aHATTUTHYECKOe 00eCIIeYeHHe TaKuX MPOLEAyp.
CyuecTByomme MOAX0Abl U HHCTPYMEHTBI HE BCErja IO3BOJSIOT OOECHeYUTh MOHSITHBIA U
HEBapUATUBHBIN CIIOCOO MOCTPOCHUS MOJICJIEH aBTOMATU3UPYEMOM JIEITEILHOCTH B COCTOSTHUH «KaK
ectb» [Muxees, 2019].
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MogenupoBaHue Kak criocod oToOpaskeHUs peajbHOU JAeHCTBUTEIBHOCTH HCIONb3YETCs MpU
IPOBEJACHUN aBTOMATH3allMM TIPOLIECCOB Ha HECKOJbKUX JTanmax. llepBbiii stam cBsizaH cC
IOCTPOEHUEM MOJAENU JAESITEIbHOCTH OpPraHU3allMOHHO CHUCTEMBl B COCTOSHUM «KaK €CTb»
[Aurumuaa, 2019]. 3mech oTpakaroTcs Te MpOIECCh, KOTopble B OyaymeMm OynyT
aBTOMaTH3upoBaHbl. Ha 1aHHOM »3Tame BaXXHBIMM KOMIIOHEHTAMM JI€SITEIBHOCTH SIBJISIFOTCS
(139701117

¢ CTpyKTypa JeSATEIbHOCTH — B IPOLECCHOW JIOTMKE 3TO MPOLECChl W MOJIMPOLECCHI,
B3aMMOCBSI3M MEXIY HMMH. DTU MapaMeTpbl HEOOXOAMMBI i pa3pabOTKH COOTBETCTBYIOIIUX
(opMaIbHBIX ATOPUTMOB, OTOOPAXKAIOIIUX Tpolecc B U(POBOil BUA. 3/1€Ch JODKHBI OBITh YETKO
OIlpe/ieNIeHbl TpaHUIlbl IIpolecca U €ro OCHOBHBIE 3Tallbl. (IpUMEp — IpeoOpa3oBaHUE 3TAINoOB
nporiecca B 0JIok-cxemy anroputma) [UromsHukosa, 2019].

e Pecypcel U pe3yibTaThl (YHKIMOHMPOBAHUS INpolieccoB. B ciaydyae aBromMaTH3alMy TaKUX
IIPOLIECCOB PECYPCHI paCCMaTPUBAIOTCS KaK BXO/HbIE JaHHBIE IPOrPAMMHOIO MOAYJIS, PE3YJIbTaThl
(GYHKIIMOHUPOBAHUS — KaK BBIXOJIbI.

e OyHKIIMM TIpollecca OIMUCHIBAIOT KOHKpPETHbIE JeHcTBUS, Onarogaps  KOTOPBIM
peodpa3yroTcsl pecypehl Impoliecca B pe3yIbTaThl ACSITENIbHOCTH.

e YYacTHUKH IpoLiecca U UX POJIU: BiIajelel] IpoLecca, UCIOIHUTENb [Ipolecca, KOHTPOJIb U
yIpaBJCHHUE, aHAJIW3 KauecTBa, aBTOMAaTU3UPOBAaHHBIE CUCTEMbI, MeXaHU3Mbl. IlepeuncienHbie
YY4aCTHUKU TIpOLECCa HENOCPEACTBEHHO peajau3yloT (QYHKUUU Impoiecca. B TepmuHOIOrHM
CHCTEeMHO-OOBEKTHOI'O  MOJAXOJa TaKWe OJJEMEHThl  MPEACTABISAIOT COOOH  OOBEKTHBbIE
XapaKTEePUCTUKUA. B KOHTEKCTE aBTOMAaTH3allMU MPOIECca yYeT TAKHX AJIEMEHTOB HEOOXOAMM s
dopmupoBaHuss (yHKIMOHATIA Ui COOTBETCTBYIOUIMX AaKTOPOB aBTOMATHU3MPOBAHHON CHCTEMBI,
pasrpaHuYeHus TpaB JgocTyna. B ciyyae, eciauM BO3MOXKHO IIOJHOCTBIO aBTOMAaTU3UPOBATH
BO3/ICICTBHE KOHKPETHOI'O Yy4YyacTHHKAa Ha IpoLecc, s TakuX OOBEKTOB pa3padaThIBatOTCs
IpOrpaMMHBIE ar€HThI, peaTU3yIOIHe 3a1aHHbIN QyHKIIMOHAI.

Bropoii atan, korga ucnonb3yercss METOJ MOJEINPOBAHMS, CBA3aH C MPeoOpa3oBaHUEM WU
ONTUMU3AIUECH MOJIEIE B COCTOSHUM «Kak ecTb» [AnumeBa, 2020]. Jlnga onTumuzanuu Mojeen
IPOLIECCOB HEOOXOANMO HAIMYHE ONpPEIeIeHHBIX MTPaBUII Mpeodpa3oBaHMsI MOJIENel U clocO00B UX
ontumuzanuu. Ha naHHOM 5Tame Ba)kHO MaKCHMaJbHO MCKJIIOUHUTh CYOBEKTHBHBIA (akTop
YHU(QUIMPOBATh JaHHYIO TNpolenypy. PeannsoBarh mogo0Hyr0 yHHM(QHUKAIMIO ¥ aBTOMAaTHU3ALUIO
BO3MOXKHO IpU HaIU4YMK (OPMABbHOTO sI3bIKa OMUCAHMS MoJeiel nesTenbHocTH. [Ipuyem Takoit
(GopMasIbHBIM ammapaT JOJDKEH TAaKXKE YYUTHIBAaTh BCE ONMCAHHBIE BBILIE 3JIEMEHTHI
aBTOMAaTU3UPYEMOI0 IIpoIECcCa.

Tpetuii 3Tan cBsizaH ¢ pa3pabOTKON Mojenell NeATeIbHOCTH B COCTOSIHMM «KaK-Oyaer» ¢
y4e€TOM aBTOMAaTH3alUU 3TOW AesTenbHOCTH. Ha ngaHHOM 3Tame BaKHBIM acCHEKTOM SIBISIETCA
HaJIMYUe BCTPOCHHBIX MHCTPYMEHTApHEB, PEriaMeHTUPYIOUINX Ipolecc Mpeodpa3oBaHus MOIEIN
CHCTEMBI U3 COCTOSHHUS «I0 aBTOMAaTH3allMW» B COCTOSHUE «Iocie aBToMaruzauum» [ Davenport,
2018].

AndaBut rpadpuyecKkux CHMBOJIOB, IPeIHA3HAYEHHBIX JIfl IOCTPOEHUSI
CHCTEMHO-00beKTHBIX IHATPAMM ABTOMATU3UPYEMOIi 1esITeJIbHOCTH

PaccmoTpum monpoOHEE TEOPHIO CHCTEMHO-OOBEKTHOIO MOAECIUPOBAHMS, KOTOpas, MO
MHEHUIO aBTOpa, 00ECIIeunBaEeT OMMCAHHBIE BHIIIE BO3MOKHOCTH [3uMoBelt, 2024]. B pamkax Teopuu
CHUCTEMHO-O0BEKTHOI'O MOJEIMpPOBaHUS pa3paboraHa rpaduueckas HoTamus «Y3en-OyHkuus-
O6wbex» [JKuxapes, 2021]. C uensto agantauuu rpadpuyeckoit Hotaruu «Y3en-OyHkiusa-O0beKkT»
IpEe/ICTaBUM B BHJIE TAOJMIBI COOTHOILIEHHE OCHOBHBIX 3JIEMEHTOB aBTOMATH3HPYEMOTO IMpoliecca
rpaduYecKux dJIEMEHTOB HOTaluu «Y3en-OyHKuusa-O0beKT.
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Tao6mua 1
Table 1

CooTHoIlIEHU € 3JIEMEHTOB aBTOMATU3UPYEMOM JEATEIbHOCTU U TpaduiecKoil HoTauuu

TCOPUHU CHCTEMHO-00BEKTHOIO MOACIIMPOBAHUA

The relationship between the elements of automated activity and the graphical notation

of the system-object modeling theory

DeMeHT
JIeATEIFHOCTH

I'padmaeckuii smeMeHT
HOTalluU

KommenTapuit

2

4

I'pannip
aBTOMAaTHU3NPyEMOI
JIeATeTbHOCTH

Anarpawma 1-ro yposHa

I'panunm JeATEeNbHOCTH CHCTEMBI,
KoTOpas MTO/ITAaEeTCs OIMCaHUIO,
ONpENENAETCS KOHTEKCTHOW IuarpaMMoin
1-ro  ypoBHs.  IlpsmoyroipHHK  C
MMYHKTHPHOI TpaHHILIEH. B TEe
IIPSIMOYTOJIBHUKA PACITIONIAraeTCsl HalIHCh,
HHTEpIpETHpyeMas KaKk HalMEHOBaHHE
aBTOMAaTU3UPYEMOM CUCTEMBL.

[Ipouecc

Ouarpawma 2-ro yposHa

IIportecc 3amaercss muarpaMmoil  2-ro
ypoBH:. [IpsAMOYTrONbHUK € MyHKTHPHOM
rpanuueii. B Tenme  nmpsMoyrojbHUKa
pacmonaraercs HaJIHUCh,
UHTEpIpEeTHpyeMas Kak HalMEHOBaHHE
aBTOMAaTHU3UPYEMOTO IIpoLiecca.

[Toampouecc

'
Ouarpamma 3+ yposHa !

ITonmporiecc 3amaercs amarpamMmou 3-ro
YpOBHS M BBIIIE, €CIHM HE JIOCTUTHYT
TpeOyembIit YPOBEHBb JeTann3auu
(hyHKIIMOHUPOBaHUS mporecca.
IIpssMOYTONBHUK C MyHKTUPHON rpaHuLIei.
B Tene mpsMoyrosbHHKa pacronaraercs
HAJINCh, HHTEpIIpeTUpyeMas KaK
HauMEHOBAHUE aBTOMAaTU3UPYEMOTO
noJIporecca.

CBs3b MEXIY
HOJTNPOLIECCAMU

OOBEKT-TIOTOK, KOTOPBIA MepenaeTcsi OT
OOHOIO  ToAmpomecca K  JIPyromy
(BBICTYyIIaeT  pecypcoM Yy  OIHOTrO
HoJIpoLecca UM SBJSIETCS PE3yJIbTaToM
JIESTEBbHOCTH Y JIPYroro MoJImporecca),
0003Ha4YeH Ha UarpamMMe B BHJIE CTPEJIKH
¢ Haamucelo. HampaBneHwe crpenku
3aJlaeT HaIpaBjeHUE II0TOKa, HaJIMCh
3aJ1aeT Ha3BaHUE OOBEKTA-TIOTOKA.

Pecypcrr
(BXOM)

mporecca

Pecypc

Bxoggmmii mOTOK IO OTHOHMIEHHIO K
MOAMPOLIECCY  MHTEPHPETUPYETCS  KakK
pecypc mporiecca.
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Oxonuanue Tadi. 1
End of table 1

1 2 3 4
6. Pesynbrarel Ucxonsimmii MIOTOK nporuecca
nporiecca (BBIXO) ; HWHTEPIPETUPYETCS Kak pe3ynbTaT
. PesynbTat Tipomecca.
S
7. HesarenbHOCTH @yHKIMS OpoLecca NO3TAIHO ONKUCHIBAET
mponecca Pecype Peaynsrar Hpeo6pa30BaHI/Ie BXOIa B BBIXO/I.
(bysKIHS) Mpoecanognpotece I'padmaeckn byHKuIMs porecca

npeacTaBjicHa B BUIC CIUIOIIHON JTUHUH
I'paHUIIBI IpOoIEeCCa (HOKa3aHO HaIu4ue €€

ONHCAHUA).
8. VYyacTHUK mporecca OOnbexT, peanm3youmi (dhyHKUMIO
(oObekT) e S| mIponecca Ha JUMarpamme OTpakeH TEHBIO
s OpSIMOYTOJBHUKA  —  POJUTEIILCKOTO
nporecca (TMOKa3aHO HAIMYHE ONMCAHUS
o0BeKTa).
9. I'panuis! mporecca Boat I'panunpl  mporecca  3aaloTCs  €r0
-_— # - | uHTEpEHCOM: MHOKECTBAMHU BXOISLINX
| swcaw | M HCXOJSIUX TOTOKOB.

Vcxons W3 ONUCAHHBIX BhINIE Tpaduueckux (OpPMaIU3MOB, a TaKKE HMX COOTBETCTBHS
3JIeMEHTaM aBTOMAaTHU3UPYEMOW JEsTeIbHOCTH, MOXKHO C/IeJIaTh BBIBOJ, YTO MPOIECCHI TUArpaMMbl
1-ro m 2-ro ypoBHeW Bcerma Oynyr umerbh (yHKIHMIO (M300pakaThCsi MPSMOYTOJBHHUKOM CO
CIUTOIHBIMK Tpanunamu) [MatopuHn, 2018]. DTo cBS3aHO C TeM, YTO AWarpamMma 2-ro ypOBHS
JeTanu3upyeT QyHKIUIO IUarpaMMsbl 1 -ro ypoBHS U T. 1.

PaccMoTpuM mpumep aOGCTpaKTHOM CHUCTEMBI, IJs1 KOTOPOW HPUMEHUM METOJ| CHUCTEMHOIO
KOMIIBIOTEPHOTO Tpa)OaHATMTHUECKOIO MOJIEIMPOBAHUS  OPraHU3aLMOHHO-/IENOBBIX IPOLIECCOB.
Ha nepBom 3Tame B COOTBETCTBUM C MOJOKEHHSIMU TEOPUH CUCTEMHO-OOBEKTHOI'O MOIEITHPOBAHUS
HEOOXOAMMO BBIIEIUTh OOBEKTHI-IOTOKM IpeaMeTHoH obmactu [MaropuH, 2019]. C Touku 3peHus
OpraHU3alMOHHO-EIOBBIX MPOLIECCOB K TAKUM O0BEKTAM OTHOCATCS JIOKYMEHTHI, (POPMHUPYIOIIHECS Ha
OTAEJbHBIX 3Tanax, (puznueckue 00bEKThl, KOTOPbIE MOI'YT MCIIOIB30BAThHCS Ul peann3auuy QyHKIUU
nporecca 1 T. 1. B mpumepe abCTpakTHON CUCTEMBI CTPYKTYpa HepapXuM CBsI3el MoKazaHa Ha puc. 1.

Crnenyrommm 3TanoM pa3paboTku rpadoaHAIUTUYECKOW MOJENU SBISIETCS OIpeleseHue
IPaHML] AaBTOMATU3UPYEMOM NEATEIbHOCTH. | paHMIBI ONpENeNAIoOTC AUarpaMMoil 1-ro ypoBHS,
KOTOpasi CBA3aHa C BHELIHEN CPefoi MOCPECTBOM 3K3EMILISIPOB IOTOKOB U3 UEPAPXUH, T10JIyUEHHOU
Ha npeapiayimeM dTtane. Ha maHHOM 3rtame omnpeaensercs uHTepdeiic MoIeaIupyeMon CHCTEMBbI,
KOTOPBIN COCTOUT U3 MHOKECTBA BXOJSIINX U UCXOASAIMINX 00beKTOB-TI0TOKOB. [Ipu aBTOMaTH3a11MU
JJaHHBIE IOTOKU OTPAXKAIOT CBS3U aBTOMATU3MPOBAHHOM CHCTEMBI C BHEIIHENW CPEION U MIOKA3bIBAOT,
KaKylo MHpOpMAIMI0 aBTOMAaTU3UPOBaHHAs CCTeMa NOTpeOIsieT U BhIJJaeT B KauecTBe pe3ysbTaTa
cBoero ynknumonuponanus [JXKuxapes, 2024]. [Ipumep auarpammsl 1-ro ypoBHs Mokas3aH Ha puc. 2.

Jlanee HeobxomumMo M00aBUTH CIy:KeOHYIO (QYHKIUIO JUIsi OJI0Ka nuarpamMmbl 1-To ypoBHSI.
B paccmarpuBaeMoM mpumepe 3Ty (GYHKIUIO 0003HaYUM HMeHeM «lVICromHeHne MpPOIeccoBy
(cMm. puc. 3). JlanHas (yHKOHMS XapaKTepu3yeTcs Ha3BaHHUEM M JAMArpaMMOW — JEKOMIO3HMIMEH
(GyHKkuMH (AuarpamMma 2-ro ypoBHs).
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Fig. 1. Hierarchy of subject area flows
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Puc. 2. IIpumep nuarpaMmsl 1-To ypoBHS, 334af0IIEl I'PaHUIIBI AaBTOMATU3UPYEMOM IEeATeNbHOCTH
Fig. 2. Example of a 1st level diagram defining the boundaries of the automated activity

CTpuYkTYpa ofbEKTOE OHArpatdtikl

H akm... Q\

Bz
El@f ABTOMATHIUPYEMAA AEATENEHOCTh
=-f[x) MenonHerue npoueccos
=-E2 Mpouece 1
. E-F[¥] PYHKLMOHMPOBaHKE Npouecca 1
@E Mognpouecs 1

P e 128 Moanpouece 2
= Mpouece 2

Puc. 3. Uepapxust 31eMeHTOB CUCTEMHO-00bEKTHON MOJIEIN
Fig. 3. Hierarchy of elements of the system-object model
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Juarpamma 2-rO YpOBHS MpEANOJaraeT BBIACICHUE IMEPEeYHsT MMEIOIIUXCS IPOILECCOB C
COOTBETCTBYIOIIMMH rpaHuiiaMu. Ha nanaom stane ais GopMUpOBaHUS TUArPaAaMMBbI UCTIOTIb3YIOTCS
MMEIOIMECS  ONHCAaHMUs TPOLECCOB, JOKYMEHTBHI, pErjaMeHTHPYIOIHNE OTACIbHBIE BHUIBI
JesITeIbHOCTA OpPraHU3alUu.

Jlns KakJioro mpoiiecca HeoOXxoaumo A00aBUTh clykeOHyro (ynkmuio. Ha cxeme 4 mis
nporecca Ne 1 mobaBum dyHkimio «OyHKIHOHIpOoBaHUE mporecca 1» (cMm. puc. 5). [lanee npouecc
JIEKOMITO3UPYETCSl C TMOMOIIbIO AMArpaMMbl 3-TO ypOBHS, Ha KOTOPOW OTOOPAKAIOTCS DTAIBI
npoiiecca — NOANPOLECCH M UX B3aUMOCBs3U. [IpumMep nuarpamMmel 3-ro YpOBHS ITOKa3aH Ha pHC. 5.
[Tonmporeccsl WHTEPHPETHPYIOTCS KaK OINpeAeeHHBbIC IIard BBIMIOJHEHUS Tpoiecca. Eciaum
paccMaTpUBaeMblil MOANPOIECC HEBO3MOXKHO OMUCATH C MOMOIIBIO MOIIArOBOr0 aJlfOpPUTMa, TOTAa
JUI KaXXJOT0 TaKoro MOJATpoIiecca HEOOXOANMO N00aBUTh (DYHKIIMIO W TPEIACTABUTH €€ B BUIE
JMarpaMMbl JJ€KOMITO3UIIMH 4-TO YPOBHS M TaK /10 Te€X IMOp, MOKa KaXKJIbIM MOANPOIECC TUarpaMMbl
HE JOCTUTHET TaKOro YypOBHS JAeTalu3aluu, NPU KOTOPOM €ro BO3MOXKHO ONHUCaTh B BHJIE
MOIIArOBOr0 AJIFOPUTMA.

Motok 1.1.

MoTok 1.2,
Mpouece 1

MoTok 2.3.

Motok 3.3.

MoTok 3.2.

______________________

YNpaenAWMA 05LeKT-NOTOK =

MoTok 2.2.

Motok 3.1.

Puc. 4. [lnarpamma 2-10 ypoBHs (TpaHHUIbI OpPraHU3AIMOHHO-ACJIOBBIX ITPOIIECCOB)
Fig. 4. 2nd level diagram (boundaries of organizational and business processes)

Ecmm noanporiecc BO3MOXHO OoNucaTh B BHJIE MOIIArOBOr0 arOpUTMa, TOrAa Uil €ro (pyHKIMu
HEOOXOAMMO BBIIEIUTh OOBEKT, YHYAaCTBYIOUIMI B peaqM3alud TEKyLero noamnpouecca. B kauectse
00beKTa Yallle BCEro BhICTYIaIOT KOHKPETHBIE COTPYAHUKH, BBITOJHSIOIIME TEKYLHH TOAIPOLIECC.

MoTox 1.2, Mook 1.1.

~  MNognpouescc 1

MoToxk 3.4.

MoToxk 2.3.

Morok 3.3

Mognpoyecc 2

Puc. 5. /luarpamma 3-ro ypoBHs (3Tarsl mporecca)
Fig. 5. 3rd level diagram (process stages)
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Jeramuzanus GyHKIUNA TOAMPOIIECCOB TPOU3BOAUTCS 1O TEX IMOP, TTOKa HE OyJIEeT TOCTUTHYT
TpeOyeMblii ypoBeHb JeTanu3anuu. l[Ipu 3TOM B KOHTEKCTE pElIeHHUS 3a/Jayd aBTOMATHU3AIHH
MOJICITUPYEMBIX MPOILIECCOB TPEOyEeMBbIid YPOBEHb TOCTHUTHYT TOTJA, KOT/a MOIIPOILECC BO3MOXKHO
OIKCATh C TOMOIIBIO OJJHO3HAYHOTO MOIIATOBOT0 AJITOPUTMA, UMEIOLIEr0 Hauajao U KOHeIl, KOTOPBIA
B JajbHEHIIeM OyeT mpeoOpa3oBaH B KOMIBIOTEpHYIO ITporpammy [ boOsimies, 2024].

AJIFOpI/ITM MOCTPOCHUA CHCTEMHO-00beKTHOM MOJ€JaHU aBTOMaTHSpreMOﬁ ACATECJIBHOCTH

C ucnonb3oBaHHEeM pa3pabOTaHHOTO BbIIIE andaBuTa rpaUuecKuX AIEMEHTOB AHATPAMMBI
paccMOTpUM  CJIOBECHOE ONKCAaHHWE allfOPUTMa IOCTPOEHUS CHUCTEMHOW KOMIIBIOTEPHOMN
rpad0aHaTUTHYECKOH MO OPraHU3aIMOHHO-JEIOBEIX IPOLECCOB. AJTOPUTM CXOXK C
MPOIENYPON TTOCTPOCHUS CHCTEMHO-O00BEKTHON Mojenu mpeaMerHon obnactu [Zhikharev, 2022],
IIPY TOM HMeeTcs crienuduka, Kacaroascs 3aa4y aBTOMaTH3alUU MOJICIUPYEM Ol JesITENIbHOCTH.
Kak Obuto OoTMEuYeHO BbILIE, MPH MPOLECCHOM YIPABIECHUM OpraHusaunuen (Hambosiee 9acTo
MIPUMEHSIOIIUNACS MOAXO0M Il onucanust OusHec-npoueccoB [Jxecton, 2015]) BCst AeSITENBHOCTD
OpPraHU3alMOHHON CHCTEMBI MPEICTABIISIET HA00P KOHEUHBIX MmporeccoB. Kaxxaplii mporecc MOxeT
OBITh JeTalIM3UpOBaH Ha pa3HOM YpOBHE, 37e€Ch BCE 3aBHCUT OT THUIA Mpolecca U 3anad
aBroMatu3auuu. Takum 06pa3oM, ypoBeHb JE€KOMIIO3UIIUU CHCTEMbI B MOZENIAX aBTOMAaTU3UPYEMOI
JIEeSTeIbHOCTH WMEeT Ba)XXHOE 3HaueHue. Tak, npumarpamma |-rO ypOBHS JE€MOHCTPUPYET
OpPraHM3allMOHHYI0 CHCTeMY U ee uHTepdeiic, auarpamma 2-TO YpOBHS JIEMOHCTPUPYET
JeSITEIbHOCTh OPraHU3allMOHHON CUCTEMbI B BHJI€ KOHEUHOI0 Habopa npoueccos. luarpammsl 3-ro
YPOBHS H BBIIIE OTPAXAIOT MOIIATOBYIO CTPYKTYpY mporecca. KoanuecTBo ypoBHEH AeTann3aiuu
mpolecca MOKET BapbUpoBaThesl. Hurke npecTaBiieH alropuT™ MOCTPOEHUS MOJIEIIH:

[Mar 1. KoHuenrtyaiapbHOE ONKCAHUE MPEAMETHOW 00JIaCTH: BBISBICHHE 00BEKTOB-TIOTOKOB H

COCTaBJICHHE UE€PAPXUU CBSI3EH MPEIMETHON 00JIaCTH.

[Har 2. OnpeneneHue rpaHull aBTOMATU3UPYEMOM N1eATENbHOCTU (IIOCTPOEHUE UarpamMmbl

1-ro ypoBHs): mo0aBleHHE HAa AUarpaMMy HOBOTO y37a W ¢opMUpoBaHHE HHTepdeiica y3ma

(BXOAsIIME W HWCXONSIIME IOTOKH, CBS3BIBAIOIINE aBTOMATU3UPYEMYIO EATEIHLHOCTh C

BHEIIIHEH CpeIoi).

[ar 3. Co3nanue cimykeOHOM GyHKINUU y37a |-TO ypOBHSI.

Hlar 4. [lononHeHue uepapxuu 00bEKTOB-TIOTOKOB (Je€Tann3anus 00bEeKTOB-IIOTOKOB).

Hlar 5. OnpeneneHue NpoueccoB B TEKYIIEM COCTOSIHUM UCXO/ UX UMEIOIINXCS TOKYMEHTOB

(mocTpoeHue quarpamMmsl 2-ro ypoBHS).

Hlar 6. [lnsa kaxxaoro mnpoiecca AMarpaMMbl 2 -0 ypOBHS:

Har 6.1. Unentudukanus GyHKIUN Mpoliecca.

Hlar 6.2. JlononHeHue nepapxuu 00bEKTOB-I10TOKOB.

Hlar 6.3. UnenTudukaus noanponeccoB MX B3aUMOCB3€H (I10CTPOeHUE JUArPaMMBI

N-ro YpOBHS).

Har 6.4. JInst kaxka0ro mpoiecca JuarpaMmmbl N-TO YPOBHS:
[Har 6.4.1. Unentundukanus GyHKIAN IpOIIECCa.
[ar 6.4.2. Ecimu 1octurHyT TpeOyeMblii ypOBEHb JEKOMITO3UIINU (CUTYyaIus,
OpU KOTOPOHM MOANPOLECC MOXKET ObITh IMPEJICTaBI€H B BUJE MOLIArOBOIO
aJIropyuTMa), TOr/a 100aBIISIETCS ONMMCAHUE O0BEKTA, PEATTH3YIOIIET0 TEKYITYIO
(YHKIHIO TIOIIpoliecca, aNropuT™ 3aBepiteH. Eciu He JoCTUTHYT TpeOyeMblii
YPOBEHb JI€TaIN3aLNH, Iepexo K mary 6.2.

[IpencTaBiieHHBI AMTOPUTM TOCTPOSHUS TpadOaHaTUTHUECKONW CHCTEMHO-OOBEKTHOW MOJIENN
ABTOMATH3UPYEMOM JIEATENbHOCTH MMEET PEKYPCHUBHBIM XapaKTep, TaK KaK YpPOBEHb JCTaH3allid
HEBO3MOXKHO YHUQHIMPOBATh JUId MOJOOHBIX 3a7qad. bilok-cxemMa ajaropuTtMa IOCTPOSHHS
rpagoaHaIMTHYECKON MOJIEN OpPraHn3allMOHHO-EJIOBBIX MPOLIECCOB MTOKa3aHa Ha puc. 6.
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Havano

[OMKHOCTHbIE UHCTPYKLIUKN; perfiaMeHThl;
npuKasbl; 4OKYMEHTbI, ONUCbIBakoLne
OpraHM3aunoHHble eAVHULUBI U UX OeATEeNbHOCTb;
MoZenu npoueccoB; onnucaHnsa NpoueccoB U T.M.

v

KoHuenTyansHoe onncaHue npeameTHo obnacTtu:
naeHTudrkauus o6beKToB-NOTOKOB.

v

dopmurpoBaHune nepapxmm 06beKTOB-NOTOKOB

v

OnpepereHne rpaH1L, aBToMaTU3npyeMoil AedTenbHOCTU
(nocTpoexne auarpamMmmbl 1-ro ypoBHs)

v

CospaHue cnyxebHoi dyHKLWM y3na 1-ro ypoBHsi

v

[ononHeHne nepapxmmn 06EKTOB-MOTOKOB

v

W aeHTudukaums opraHn3alMoHHO-AEMNO0BbIX NPOLECCOB 1
VX B3aMMOCBSi3el (MOCTpoeHWe anarpammbl 2-ro YpoBHS)

v

>\ [ns Kaxporo npouecca anarpamMmmbl 2-ro ypoBHs

v

MpeHTndmkauma dyHKuum npouecca

v

> [lononHeHne nepapxvum 06bEKTOB-NOTOKOB ‘ ‘
W peHTumKaLms noanpoLeccoB v ux
B3auMOCBA3el (NoCTpoeHWe AnarpaMmel n-
ro ypoBHs)
v

A

> [ns kaxgoro nognpouecca AnarpaMmbl N-ro ypoBHs

!

WpeHTndukaums dyHkumm npouecca

WaeHtndukaums
obbekTa

DocturHyT Tpebyemblin ypoBeHb

a
A netanusaumn?

Puc. 6. Biok-cxema anropurmMa mocTPOSHUS CUCTEMHON KOMITbIOTEPHOM rpad)0aHaTUTHYSCKON MOICITH
OpTraHnU3alflMOHHO-ACIOBBIX ITPOLECCOB
Fig. 6. Block diagram of the algorithm for constructing a systemic computer graphic-analytical model
of organizational and business processes

429



Beal'V
"

OkoHomuka. MiHdopmaTuka. 2025. T. 52, Ne 2 (421-432)
Economics. Information technologies. 2025. V. 52, No. 2 (421-432) ‘%

1876

KirroueBbIM KpUTEpUEM OCTAHOBA JIETAIM3ALMU ITOJAIPOLECCOB SBJIAETCA CUTYyalMs, KOrja
IIOAIPOLIECC BO3MOKHO ONMCAaTh B BUJE KOHEUHOI'O YHUCIA OMNPENEJICHHBIX W3MEPUMBIX ILAroB,
HaIpuMep, HCIONb3ys TEOopuio mpoueccoB (coctosHus u mnepexoanl) [Kuxapes, 2022]. Torna
NOZ00HBIH MOJIPOIIECC BO3MOXKHO PEaIn30BaTh B BUJIE aIrOpuT™Ma OyayIield aBTOMaTU3UPOBAHHON
cucteMbl. B ciyuae nocTikeHHs TpeOyeMoro YpOBHS JeTalU3allUH I KaKA0H (yHKIuM
nobaBisieTcst 00BEKT, ydacTByroImuii B ee peanm3anuu. OOBEKTH B Mpolecce aBTOMATHU3AIMH
BBICTYIAIOT B pPOJM aKTOPOB AaBTOMATU3MpOBaHHOM cucteMbl. Ilpu pa3paborke Monysei
aBTOMATU3MPOBAHHON CHCTEMBbl HepapXus OOBEKTOB CHCTEMHO-O0BEKTHOM JuarpaMmbl MOXKET
paccMaTpuBaTbCi KaK IPOTOTHI CHUCTEMBI PACIpeNereHUs MpaB JOCTyNa WM Kak JAuarpaMma
BapHAaHTOB M CIOJIb30BAaHUSA ISl OTAEIBHBIX TUIIOB [10JIb30BAaTEIEH aBTOMAaTU3UPOBAHHOM CHCTEMBI.

Jlns moctpoeHust rpad)0aHaTIMTUIECKONH CHCTEMHOW KOMIBIOTEPHOH MOJAEIH HEOOXOIUMBI
JOKYMEHTBI, PETJIaMEHTUPYIOIIHUE IPOLECCHl  OpraHU3alud, JOJDKHOCTHBIE HWHCTPYKLUH,
HOJIOXKEHUS, @ TAK)KE TOTOBBIE OIMCAHUS OPraHU3al[IOHHO-/1€JI0BBIX MPOLECCOB (MPH HAJIUYUH).

3akiaoueHue

C uenpio (QOpMYIMPOBKH METO/IA IMOCTPOCHUS TpadUUeCKUX CHUCTEMHBIX Mojelield ObLI
chopMyupoBaH andaBuT rpaguuecKuX CUMBOJIOB, O CBHIBAIOIIMX OCHOBHBIE 3JIEMEHTHI IIpOLECcca.
C ucnonp3oBanueM pazpaboTaHHOro andaBuTa Ob11 CHOPMYIUPOBAH METO U AJTOPUTM MOCTPOCHHUS
CHCTEMHOH Ipaduyeckoil Mojienu aBTOMATH3UPYEMOW AEATENbHOCTH B COCTOSIHUM «KaK €CTh».
Pa3paboTaHHbII MeTO/] MO3BOJIIET YUECTh BCe HEOOXOAMMBI aCIEKThI MPOLECCOB, KOTOPhIE BaXKHBI
JUISL JAaJIbHENIIEN UX aBTOMATHU3aLUH.

I'oBops 0 mpouenype HuppoBU3aLuu, B padoTe ObLI pacCMOTPEH 3Tall MOCTPOSHUS MOAEIU
ABTOMAaTU3UPYEMOM JEATENbHOCTH B COCTOSHUM «Kak ecTh». Ha cienyromem stane peanusyercs
ONITUMM3ALUSA MOJENU. 371eCh HeoOXOAUMO 00ECIeUnTh aHAJUTHKAa KOHKPETHBIMU MpaBHJIAMH U
METOAaMH ONTUMHU3ALUU MOAENEH OpraHU3allMOHHO-AEJIOBBIX IpoleccoB. B cBoro oudepeny s
pelIeHnsl TaHHOW 3a7laud, a TaKKe 3aJa4d TpaHC(hOpMalMK MoJeNell OpraHu3aIMOHHO-IEIOBBIX
poreccoB HeoOxoauM (opMasbHbIN anmnapart, MO3BOJSIONINN yUecTh BCe HEOOXOJUMbIE aCHEeKThI
aBTOMAaTU3UPYEMOHN JesATeNbHOCTH. Takol ammapaT MoOXeT ObITh NMOCTpOeH Ha 0ase, Hampumep,
TECOPUU TPOLECCOB MM HCYUCICHUS CHCTeM KaK (YHKIIMOHAJbHBIX OOBEKTOB — COBPEMEHHOIO
MaTEMaTUYECKOro  ammnapara, MpPEJOCTaBISIOLIEr0 IIMPOKUH HAO0Op HHCTPYMEHTOB IO
npeoOpa3oBaHUIO  CHCTEMHO-O0BEKTHBIX  Mozeneir  [Zhikharev,  2022].  CrermanbHoe
MaTeMaTUYeCKOe O0EeCHeueHue IMPOLECCOB ONTHUMU3ALMM U TpPaHCPOPMALMM CHCTEMHBIX
rpagoaHaIM THYECKUX MOJIeJIel TPOI[eCCOB MO3BOJIUT MOJTHOCTHIO MIIM YACTUYHO aBTOMATH3UPOBATh
9TaIl ONTUMM3ALHUN MOZIEJIeH MTPOLECCOB, MOJAAI0INUXCS aBTOMaTH3ALUH.
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