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Oxcanuuy 1. I Merogonoriyai OCHOBM Ta iHOpMaIliiiHa  TEXHOJOTIs
JUHAMIYHOTO PO3IMOJIITy BUKOHABYMX PECYpPCIB B OpPraHi3alliiHO-TEXHIYHUX CHCTEMaX.
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Hucepraiiss Ha 3100yTTSI HAYKOBOI'O CTYINEHS [OKTOpa TEXHIYHMX HAyK 3a
cnemanpHicTiIO  05.13.06  «IHdopmamiitni  TexHozorii». —  KpemeHuynbkuit
HaIllOHATbHKUM  yHIBepcuTeT imeHi Muxaitna Octporpaacekoro, Kpemenuyk. —
BinHunpkuii HaIlloHAIBHUN TEXHIYHUM yHIBepcuTeT, Binuust, 2020.

OaHMM 3 KIIFOYOBMX MOMEHTIB y MUTAHHSX, 110 MOB'SI3aH1 3 PYHKI[IOHYBAaHHSM 1
po3BUTKOM oprasizamniiao-Texaiuanx cuctem (OTC), € ynpaBmiHHS OpraHi3aliiHUMH
npoiiecaMu. B cydacHOMY CBIT1 BUPIIICHHS ITUX MMUTAaHb CTA€ BCE OLIBII TPYIOMICTKUM
3aBJaHHSIM, OCKUIBKU OpraHi3alliiiHa CTPYKTypa TaKMX CHCTEM MOCTIMHO 3MIHIOETHCS MMi]1
BIUITMBOM IIpolieciB riobamizaiiii Ta maipKitamizamii. MHOXUHY O13HEC-pOoIeciB, sKI
MPOXOJIATh CKPI3b MHOXXHUHY aBTOMATH30BaHUX POOOYMX MICIb, TOIIBHO MPECTaBUTH
K CYKYITHICTh ITOTOKOBHMX IpoleciB. [IpuyoMy cmig BiI3HAUYMTH, 110 3HAYHI PE3EPBU
ONTHUMI3allii MOTOKOBHX MPOIECIB 3IMINAIOTHCS HE3aAITHUMH, TOMY 110 B OLIBIIOCTI
BUIAJKIB B ICHYIOUMX MOJENSIX HE BPAaXOBYETHCA iX B3AaEMOAIS Ta JUHAMIYHUN BUOIp
ONTUMAJILHOTO PO3MOJLTY POOIT MIXK BUKOHABLSIMUA. TOMY 3aCTOCYBaHHS KJIACUYHUX
METO/IIB 1 3ac001B KepyBaHHS NMOTOKaMH O13HEC-TIPOIIECiB HA JJaHUI Yac HE Ja€ BarOMOro
nomnieHHs epextuBHocTi OTC.

Buieckazane 103BoJsi€e KOHCTATyBaTH MPOTHPIYYS MK CKJIQHICTIO yIIPaBIiHHS
MHOXKHUHOI O13HEC-TIpOoIIeCiB (BEJIMKA PO3MIPHICTh 1HPOPMAIITHOTO Ta OMeparifHoOro
MPOCTOPY, CKJIAJHA JUHAMIKA) 1 HEMOXJIMBICTIO 3a JOMOMOTOK0 ICHYFOUMX MOJIETICH,
METO/IB Ta IH(POPMAIIHHUX TEXHOJIOTIA 3a0€3MeUYUTH MaKCUMaJbHY €(QEeKTUBHICTh
OTC, mo npu3BOaUTH A0 HEOOXITHOCTI PO3POOKH METONOJOrli Ta I1HQOpMaLIHHOI
TEXHOJIOT1i TMHAMIYHOTO po3Moaily BUKoHaBuux pecypciB B OTC.

Y poOoTi BUpINIEHO aKTyalbHy HAyKOBO-TIPUKJIAIHY TMPOOJIEMYy CTBOpPEHHS
HayKOBO-METOJOJIOTIYHUX 3acaj 1 BIAMOBIIHUX TEXHOJIOTTYHUX 3aCO0IB JTMUHAMIYHOTO

PO3MOIITy BUKOHABUMUX PECYPCIB B aBTOMATHU30BAHHMX OPraHi3alliiiHO-TEXHIYHUX



CHCTEMaX.

3anpornoHOBAHO KOHIIENTYaJIbHY OHTOJIOTIYHY MOJIEh MPOOJEMHOI 00JacTi
CHUHTE3Y CTPYKTYpPH KEpOBaHOI BHKOHaBYOi cuctemu. lle mae TeopeTwdHi mepeayMoBH
BUPIIICHHS 3a/layl ONTUMalibHOro (OPMYBaHHS BHKOHAaBYMX TPyl B paMKax
OpraHi3alliHO-TEXHIYHUX CUCTEM Ta JOIYyCKA€ BKJIAJEHICTh 1 0araTopiBHEBICTb IMPHU
CUHTE31 Oe3nepepBHUX 1 IUCKPETHUX KEPOBAHUX CHUCTEM.

VY A0CKOHAJIEHO MIAXOAM A0 TMOOYJOBHM METOAONOril CHHTE3Y aJanTHUBHUX
BUKOHAaBUMX CTPYKTyp B aBToMmarm3oBaHux OTC. J[o KOMIUIEKCY METOIOJIOTIYHHX
MPUHITUIIB BKIIOYEHI TMPUHIMAN KOHBEPTeHIli OHTOJIOTIM TpeaMeTHOi oOmacti 1
CUCTEMHM YIPABIIHHSA, TPUHIUIT pedIeKCUBHOrO Iepexony 1 Horo QopmaiizoBaHUMA
OITHC, a TAKOXX BKJIFOUEH1 eTamy cTpaTtudikaiili OHTOJIOTH 3a aclieKTHUMH piBHsAMH. Lle
JO3BOJISIE  CXEMATU3YBAaTH Ta MPHCKOPUTH TMPOIEC CHHTE3y KOMIUICKCY JIOTIYHUX,
MaTeMaTUIHUX, (YHKIIOHAJIBHUX MOJIeJIel 1 METOMIB, SKI CTaHOBISATH Yy CBOIM
CYKYITHOCTI 1 B3a€MO3B'AI3KY NOTPIOHY 1HPOpMaLIifHY TEXHOJIOTIIO.

CTBOpPEHO  KOHLENUII0  y3arajbHEHOI CTPYKTypU CHCTEMHU  YIPABIIHHS
BUPOOHUYOrO KJjacy, sfka mependadac BUKOPUCTAHHS BKJIQJIEHOTO MATPUYHOTO OIHCY
3B'I3KIB M)XK €JIEMEHTaMH CHCTEMH 1 areHTHoro miaxonay. Lle mae MeToauyHy OCHOBY
U TIOOYIOBM MHOXXMHU aBTOMATHYHHMX 1 EPraTMYHUX CHUCTEM 3 JHUHAMIYHUM
(GbopMyBaHHSIM BUKOHABUUX CTPYKTYP B PI3HUX MPEIMETHUX 00IACTSIX.

OTpuMaB mMoOJANBIIUMM PO3BUTOK Ha0lp QoOpMaJbHUX O3HAK ITOKA3HUKIB,
NpU3HAYEHUX JUIA OLIHKU €()EeKTHBHOCTI omepamii 31 3MIHHUMH B Yaci IapaMeTpamu.
Ile nmae MoxMBICTH (OpMyBaTH OOTPYHTOBaHI KpuTepli edeKTUBHOCTI Oi3Hec-
orepaliiii Ta 613HeC-POIECiB.

CHHTE30BaHO CTPYKTYpHi, AUHAMIYHI, 1H(GOpPMAIlIHHI MOJETI, a TaKOXX METOIIH,
0 CKJIAJaloTh OCHOBY 1HGOpMAIIHOT TEXHOJOrli JUHAMIYHOTO  PO3MOALTY
BUKOHAaBUMX pecypciB B aBromatuzoBanux OTC. Ile pgo3Bosisie OynyBaru
KOHTPOJIbOBaHY 0araTOareHTHy CUCTEMY JJIi BUKOHAHHS O13HEC-TPOIECIB, SKa MIBUIKO
aJanTyeThCs O HOBUX O13HEC-Omeparltii.

CTBOpEHO MOJIeNb B3a€MO/IIi areHTIB Ha TPHOX PIBHSAX B CKJIa/l aBTOMAaTU30BaHOI
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OTC, sixa BpaxoBye MHOXKHUHY (DYHKIIIM BUKOHAHHS, MOHITOPUHTY Ta IUCIETYEpU3AIli
Ta BIJHOILICHHS BIAMOBIAHUX POJEH B TMpolecl BUKOHAHHS Oi3HEC-omeparlii, 110
JTIO3BOJISIE 3/I1MCHIOBATH KOHTPOJIb 3aBAaHTAKEHHS Ta cTaH BCcix APM, noBxuHy uepr,
JIarHOCTUKY 300iB 1 AWHaMIYHHE po3moAil mo APM 3asBok Ha BUKOHaHHS Oi3Hec-
orepariii.

Po3pobieHo komIiekc KpuTepiiB OmiHKA edeKTUBHOCTI Oi3Hec-omeparliii 1
O13HEC-TIPOIIECIB, 1O PeaTi3yIOThCA CHIJIBHO JIIOAMHOIO Ta MporpaMHUM pobdoToMm. B
KOMILJIEKCI BpaxoOBaH1 OKpEMI BapTiCHI OLIIHKM Yacy (DYHKIIIOHYBAaHHS JIIOAWHHU 1 poOOoTa
Ta UMOBIPHOCT] YCHIITHOTO BUKOHAHHS Omeparii 3a BiABEACHUN HOpMaTuBamu 4ac. Lle
Jla€ MOXJIMBICTh JUHAMIYHOTO TIPOTHO3HOT'O OIllIHIOBaHHS €(EeKTUBHOCTI 0OpPOOKH
3asIBOK Ha BUKOHaHHsS Oi3Hec-omeparlii 1 aJanTUBHOI 3MIHM TPAaEKTOpii pyxy Oi3Hec-
MPOIIECY B YMOBAX MIHJIMBOI OIEpaIliifiHOi 00CTaHOBKH.

Po3po6eHo MeToa MMHAMIYHOTO PO3MOJLTY 3asBOK MO (PYHKI[IOHATBHUX BY3JIaX
npu BUKoHaHH1 013Hec-iponeciB B OTC. Lle na€ MOXIUBICTh ONEPATHUBHO 31HCHIOBATH
(OpMYBaHHS THMYAacCOBUX BUKOHABYMX CTPYKTYp OpraHi3aliiiHO-TEXHIYHOI CHCTEMH
1] HAJXOKEeHHsI O13Hec-3a1a4.

Po3po0ieHo amanTHBHY CTpaTeriro yOpaBiiiHHS 4YepraMd B aBTOMAaTHM30BAHMX
OpraHi3aIiiHO-TeXHIYHUX cucTemax. lle mo3Bossie peanmizyBaTu MPOIEC CTPYKTYPHOL
aJanTailii CUCTeMH JI0 3MiH y OomnepaTuBHiN oOcTaHOoBIll. CTpaTerisi eKCIepuMEHTAIbHO
armpo0OoBaHa Ha IMITAIIHOT MO/JIEI 1 TTOKa3ajaa CBOIO MPaIe3aTHICTb.

Po3pobneno meTon aganTaiii cTparerii yrnpaBiiHHS YepraMu B aBTOMaTH30BaHii
oprasizariiHo-TexHI4Hii cuctemi. lle 1ae MOXIMBICTH MpU 3MiHI PO3MOALITY BXITHUX
MOTOKIB BUOpaTH HaMkpami yMoBH OaraTtoda3HOro OOCIYroByBaHHS B MpoOIeci
BUITaJIKOBOT'O HAJIXOKEHHSI BUMOT HAa BUKOHAHHS O13HEC-TIPOIIECiB BiJOMHX KJIACiB.

Po3po6ieno dopmanbHi Mozemi po3Mi3HAaBaHHS CUTYaIliil 1 MpaBuiia MPUAHSTTS
pillieHb JUIsl YCYHEHHS KPUTUYHUX CUTYyalld Ha piBHI MOHITOpa poOOYMX MICLb Ta Ha
piBHiI aucnerdepa aBromatuizoBaHoi OTC. lle mo3Bosisie pearnizyBaTu 1HGOPMAIIHY
TEXHOJIOT1I0 IMHAMIYHOTO PO3MOJIiITy BUKOHaBUYMX pecypciB B aBromaru3oBaniit OTC 1

M1JIBUIIUTH SKICTh Ta HaJIIMHICTh BUKOHAHHSI 013HEC-TIPOIIECIB.
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CTBOPEHO  METOJOJIOTIYHO  OOTpyHTOBaHy  1HGOpPMAIIMHY  TEXHOJIOTIIO
JUHAMIYHOTO po3noAiny BuKoHaBuux pecypciB B OTC. Lle nae MOXIUBICTB
KOMILJIEKCHOI aBTOMAaTru3allil TMpoILEciB B OpraHi3allifHO-TEXHIYHUX CHUCTEMax Ta
I1IBUIIICHHS €(EKTUBHOCTI Iparli B IiJIOMY.

PeanizoBano iH(}opmalliiiHy TEXHOJIOTII0 JAUHAMIYHOTO PO3MOAITY BHUKOHABUMX
pecypciB B OTC, a came: po3po0IeHO CTPYKTYpy KOMIUIEKCY (DYHKIIOHAIBHUX 3a1a4 1
CTPYKTYpPY CHUCTEMH MOHITOPUHTY 1 IUCIETYEepH3allii, 30KpeMa 3arajbHy CTPYKTYpY
CM/I Ta apxiTekTypy nmporpamHoro komiiekcy CM/I; Bu3HaueHO (yHKIIIT CKJIaJ0BUX
JaCTHH KOMIUJIEKCY, JO SKOTO BXONATh MOIYJIh MOHITOpa mjs B3aemonii 3 APM,
MOyJIb MOHITOpa g oOciyroByBaHHs uepru BO, Moayns MoOHITOpa i OOJIKY
BukoHaHHa bBO, Moaynb peamizaiii B3aeMojlii MOHITOPIB Ta JIHUCHETYEpa, MOAYJIb
aucrietdepa st o0poOku yepr BO, Momyns aucnerdepa s aaMIHICTPYBaHHS
cuctemu, Moayib APM mns Buxonanus bO, moxyns APM juis TpaHcunsiii clieHapiiB
BO, monyms APM mnsa B3aemonii 3 MoHiTopoM, Moayinb APM s B3aemopmii 3 h-
areHToM; po3po0JIeHO IMITALIMHY MOZENb JJIs JOCHII)KEHHS BIACTHBOCTEH CHUCTEMH 3
JUHAMIYHOKO MapIIPpYyTH3alli€r0 Oi3HEeC-TPoIeCiB 1 ONTUMI3aIli CTpaTerii KepyBaHHsI
yepraMd Ta OIMCAaHO KOPUCTYBAIBHHIIBKHKA 1HTEp(]EHC MporpaMHOro MOIYJITIO
MIJCUCTEMHU JUCTIETYEPU3AIlii; HABEIECHO PE3yJIbTaTH EKCIIEPUMEHTIB Ha IMITaIlliHIN
MOJIEJIl, B XO/I1 SIKMX JIOBEJACHO MpaIre3/1aTHICTh Ta €PEeKTUBHICTh CUCTEMH MOHITOPUHTY
1 jucrieruepu3ailii Oi13HEC-TPOIECIB HA OCHOBI METOMIB 1 MOJEled JAUHAMIYHOTO
posmnoainy BukonaBuux pecypceis B OTC.

[IpoBeneHo pocmigxeHHs €(QEKTUBHOCTI 3aCTOCYBaHHS TEOPETHUYHHUX Ta
MPAKTUYHUX PE3YJbTaTIB POOOTH B 3ajadyax YIPABIIHHS KOHKPETHUMHU 00’ €KTaMHu 3
METOIO0 MIJBUIIEHHS SKOCT1 iX ()YHKI[IOHYBaHHsA. 3ampoIllOHOBaHI METOAM Ta MOJENI
OynIu BUKOPHUCTaHI B 3a/ladyax aBTOMATH3allli YIpaBIiHHS JEMapTaMEHTy KepyBaHHS
nepconaiom IIpAT «HaykoBo-texHiunuit ueHtp «lHdbopmaliiiHi  cuUCTEeMU».
OTpuMaHO MEBHUI EKOHOMIYHHMI €(EeKT BiJl BIPOBAKEHHS CUCTEMU MOHITOPUHTY
Ta MapHIpyTH3aLii.

Cucremy MOHITOPUHTY Ta TucreTyepusarii BIIPOBAJI)KEHO y

BUTNIPOOYBaJILHOMY IIEHTP1 JepkaBHOro mianpueMctBa «YKkpHJIIB». TlpoBenena



6
nepeBipka IMATBEpPAWJIa aJCKBATHICTh 3allpONOHOBAHUX B poOOTI MoAeieH Ta
e(eKTUBHICTh 3aCTOCYBaHHS po3po0ieHuX MeToaiB. CepeHii yac BUKOHAHHS 3aBIaHb
ckopotuBcs Ha 15,2%.

[IporpamHi MOyJII MOHITOPUHTY Ta MapHIPyTU3alLlli MPOUIIIIN BUITPOOYBaHHS Ta
PEKOMEHJOBaHI 1O BIPOBAXKEHHS Y CHCTEMI EJIEKTPOHHOTO JOKYMEHTOOOIry
BUKOHKOMY M. KpeMeHnuyka.

PesynbTat poOOTH y BUIJSAlI CHCTEMH MOHITOPHHTY Ta JUCIEeTYepH3ali
BUPOOHUYOTO TIpoliecy BipoBamkeHo Takok Ha OO0 «Crarycy, sike CHemiali3yeThes
Ha BUTOTOBJIICHHI ycTaHOBOK Tuny «Peamer-30» 1 «Peamer-60» nyis BupoOHUIITBA
KPEMHIIO, YCTaTKYBaHHS ISl IEPEPOOKH IJIaT pagioeleKTPOHHOI TEXHIKH, BaKyyMHHUX
neyeil HecTaHAAapTHUX KOHCTpYyKIid. I[Iporpamue 3abe3nedyeHHs, 110 BCTAHOBJICHO,
3MIIMCHIOE ONTUMAJILHUM PO3IOALT 3aBJaHb 3 YpaxXyBaHHAM iX MPIOPUTETHOCTI Ta PIBHS
3aBaHTA)XCHHS 30MpabHUX OpUraj 1 CHemialiCTiB, SIKi MalOTh Pi3HI KOMIETEHTHOCTI. 3
NOYaTKy eKCIUTyaTalli MIporpaMHOro 3a0e3leyeHHs 3a paxyHOK IIiIBUILEHHS
€(pEeKTUBHOCTI OMEPATUBHOIO YIPABIIHHSA BUPOOHULITBOM CKOPOTHUIIUCS BUTPATH 4acy
Ha TUIAaHYBAaHHS Ta TEperiaHyBaHHA poOiT. Yac BUKOHAHHSA 3aBAaHb CKOPOTHUBCS Y
cepeauboMy Ha 14,3%.

Kniouosi cnosa: opraHizalliiHO-TEXHIYHI CHCTEMH, JIHHAMIYHUN PO3IMOILI

BUKOHABUMX PECYPCIB, METOAOJIOT1S, METOAHU, MOJIENI, 1H(OpMaIliiiHa TEXHOIOT1S.



ABSTRACT

Oksanych 1.G. Methodological basics and information technology for dynamic
distribution of executive resources in organizational and technical systems. —
Quialification scientific work as a manuscript.

The dissertation for Doctor of Technical Sciences Degree in specialty 05.13.06
“Information Technologies”. — Kremenchuk Mykhailo Ostrohradskyi National
University, Kremenchuk, 2020. — Vinnytsia National Technical University, Vinnytsia,
2020.

One of the key points in functioning and development of organizational and

technical systems (OTS) is the management of organizational processes. At present
these tasks are becoming increasingly labor-consuming since the organizational
structure of such systems is constantly changing under the influence of globalization
and digitalization. It is appropriate to present the set of business processes through the
set of automated workstations as a set of flow processes. Besides it should be noted that
significant arsenal for optimization of flow processes remains unused, because in most
existing models their interaction and dynamic choice of the optimal distribution of
work between performers are not taken into account. Therefore, classical methods and
tools for managing business process flows do not significantly improve OTS efficiency.

The above mentioned let us state the contradictions between the complexity
(large dimension of information and operational space, complex dynamics) of
managing the set of business processes and the inability of existing models, methods
and information technologies to ensure maximum efficiency of OTS, which leads to the
need of developing the methodology and information technology for dynamic
formation of temporary executive structures.

The work solves an actual scientific and practical problem of creation of
scientific and methodological basics and appropriate technological means for dynamic
formation of executive structures in robotic and automated organizational and technical
systems.

A conceptual ontological model of the problem domain of synthesis of the
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structure of the controlled executive system has been offered. It provides theoretical
prerequisites for solving the problem of optimal formation of executive groups within
the organizational and technical systems and allows nesting and multilevelling in the
synthesis of continuous and discrete controlled systems.

Approaches to construction of the methodology of synthesis of adaptive
executive structures in automated OTS have been improved. The set of methodological
principles includes the principle of convergence of ontologies of the subject domain
and control system, the principle of reflexive transition and its formalized description,
as well as the stages of stratification of ontologies by aspect levels. This makes possible
to schematize and accelerate the process of synthesis of a set of logical, mathematical,
functional models and methods whose aggregation and interaction design the required
information technology.

The concept of the generalized structure of the control system of the production
class has been created, which provides for the application of a nested matrix description
of links between the system elements and agent approach. This provides a
methodological basis for building a set of automatic and ergatic systems with the
dynamic formation of executive structures in different subject domains.

A set of formal features of indicators designed to assess the effectiveness of
operations with time-varying parameters has been enhanced. This makes it possible to
form reasonable criteria for the effectiveness of business operations and business
processes.

Structural, dynamic and information models, as well as methods constructing the
basis of information technology of dynamic formation of executive structures in robotic
and automated OTS have been synthesized. This enables building a controlled multi-
agent system for business processes, which quickly adapts to new business operations.

A model of interaction of agents at three levels in the robotic OTS, which takes
into account a set of functions of execution, monitoring and scheduling as well as
relationships of relevant roles in the process of business operations. This allows to

control the load and status of all workstations, queue length, fault diagnosis and



dynamic distribution of applications for business operations on workstations.

A complex of criteria for evaluating the effectiveness of business operations and
business processes co-performed by a human and a robot has been developed. The
complex takes into account some cost estimations of the time of a human and a robot
work and the probability of successful execution of the operation for the time required
by the regulations. This makes possible dynamic predicted estimation of the
effectiveness of applications processing for business operations and adaptive changes
in the trajectory of the business process in a changing operational environment.

The method of dynamic distribution of applications on functional knots at of
business processes performance in OTS has been developed. This lets quickly carry out
the formation of temporary executive structures of the organizational and technical
system for business tasks.

An adaptive queue management strategy in automated organizational and
technical systems has been developed. This enables implementation of the process of
structural adaptation of the system to changes in the operational environment. The
strategy was experimentally tested on the simulation model and proved its
effectiveness.

A method for adapting the queue management strategy in a robotic
organizational and technical system has been developed. This makes it possible to
change the distribution of input flows to choose the best conditions for multi-phase
service in the process of random receiving of requirements for the implementation of
business processes of known classes.

Formal models for situation recognition and decision-making rules have been
developed to eliminate critical situations at the workplace monitor level and at the level
of the robotic OTS manager. This enables implementation of the information
technology for dynamic formation of executive structures in the robotic OTS and
improvement of quality and reliability of business processes.

Methodologically grounded information technology for dynamic distribution of

executive resources in OTS has been created. This provides complex automation and
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robotization of processes in organizational and technical systems and increases
efficiency in general.

The information technology of dynamic distribution of executive resources in
UTS is realized, namely: the structure of a complex of functional tasks and structure of
system of monitoring and dispatching, in particular the general structure of SMD and
architecture of software complex of SMD is developed; the functions of the
components of the complex are determined, which includes the monitor module for
interaction with the workstation, the monitor module for maintenance of the BO queue,
the monitor module for accounting of BO performance, the module of implementation
of interaction of monitors and dispatcher, the dispatch module for BO queue
processing, the module workstation module for BO execution, workstation module for
translation of BO scenarios, workstation module for interaction with the monitor,
workstation module for interaction with the h-agent; developed a simulation model for
studying the properties of the system with dynamic routing of business processes and
optimization of the queue management strategy and described the user interface of the
software module of the scheduling subsystem; the results of experiments on the
simulation model are presented, during which the efficiency and effectiveness of the
system of monitoring and scheduling of business processes on the basis of methods and
models of dynamic distribution of executive resources in UTS are proved.

A study of the effectiveness of the application of theoretical and practical results
in the management of specific objects in order to improve the quality of their operation.
The proposed methods and models were used in the automation tasks of the personnel
management department of PJSC "Scientific and Technical Center" Information
Systems ". A certain economic effect was obtained from the implementation of the
monitoring and routing system.

The monitoring and dispatching system has been implemented in the testing
center of the state enterprise "UkrNDIV". The inspection confirmed the adequacy of the
proposed models and the effectiveness of the developed methods. The average time to

complete tasks decreased by 15.2%.
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Monitoring and routing software modules have been tested and recommended for
implementation in the electronic document management system of the Executive
Committee of Kremenchuk.

The results of work in the form of a system of monitoring and scheduling of the
production process are also implemented at LLC "Status", which specializes in the
manufacture of installations such as "Redmet-30" and "Redmet-60" for silicon
production, equipment for processing electronic boards, vacuum furnaces of non-
standard designs . The installed software carries out the optimal distribution of tasks
taking into account their priority and the level of workload of assembly teams and
specialists with different competencies. From the beginning of operation of the
software due to increase of efficiency of operational management of production time
expenses for planning and re-planning of works decreased. Task execution time
decreased by an average of 14.3%.

Keywords: organizational and technical systems, dynamic distribution of

executive resources, methodology, methods, models, information technology.
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INEPEJIIK YMOBHHUX IIO3HAYEHbDB I CKOPOYEHb

APM — aBToMatu3oBaHe podooye MicIie.

BII — Gi3Hec-niporiec.

BO — 6i3Hec-oneparris.

KCC — ximrouoBe c10BOCIOTYy4EHHS.

KCMO — kepoBaHa cuctemMa MacoBOro 00CIIyrOByBaHHS.
KIIT — xommekc iHpopmaIiiiHux mporecis.

JICII — noriuHa cxema mpoeKTyBaHHSI.

MO — Mmikpoornepartis.

OTC — opranizamniiHO-TeXHIYHA CHCTEMA.

[IpO — npeameTHa 001aCTh.

OIl — omeparrifinuii mporiec.

CMO — cuctema MacoBoro o0CIyroByBaHHS.

CM/I — cuctema MOHITOPUHTY Ta JUCHIETYEpU3AILii.
TK — TexHoJIOT14HA KapTa.

PE — BapTicHa oLlIHKa BUXIJHUX MPOAYKTIB Oneparii
RE — BapricHa OIliHKa BX1IHUX MPOJYKTIB oneparii
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BPEL — Business Process Execution Language.
BPMN — Business Process Model and Notation.
RPA — Robotics Process Automation.

SOA — Service-Oriented Architecture,

SCA - Service Component Architecture.

UG — rpyna pusuky (Urgency group).
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25
BCTVYII

OOrpyHTyBaHHsI BUOOPY TeMH JocaigkeHHsA. OTHUM 3 KIOUYOBHX MOMEHTIB Y
MUTaHHAX, 110 MOB'A3aHl 3 (YHKIIIOHYBAaHHSAM 1 PO3BUTKOM OpPraHi3alliHO-TEeXHIYHHX
cucteM (OTC), € ynockoHaJieHHs opraHizaliiHuX TpoieciB. B cydacHoMy CBITi
BUPIIIEHHS I[UX MWUTaHb CTa€ BCE OLIbII TPYAOMICTKHUM 3aBJAHHSIM, OCKUIbKH Tij
BIUIMBOM TIpoOIleciB ToOamizamii Ta aiypkitamsanii BuMoru 1o edexrtuBHocti OTC
3pOCTal0Th, a 1X CKJIAQJHICTh Ta CTYIIHb po3MoAlIeHHOCTI pocte. Kpim  Toro,
BUKOHABUMM CTPYKTypaM, sIKIi BXOIATh Y TaKl CHCTEMH, Ma€ OyTH MpuUTaMaHHa
3JIaTHICTh CaMOCTIMHOTO PO3MOJIUTY PECYpCIB MIXK BJIACHUMH €JIEeMEHTaMH, a TaKOX
mBUAKa nepedyaoBa  CBOEI  CTPYKTypu  Juisl  3a0e3neueHHs  e(EeKTUBHOTO
¢dbynkmionyBanHsa. I[loTpeba B onTUMaabHOMY PO3MOALUTT BHKOHABYMX PECypCiB B
pamkax OTC BuHHMKae 3 MPOTUPIYYUS MIK BHMOIOK TapaHTOBAHOTO BHKOHAHHS
MHOXXHHHU Oi3HEec-omnepallii y BCTAaHOBJICHI TEPMIHM Ta OOMEKEHHSIMU TEXHOJIOTTUHHX
1 opranizamiitnux wMoxiauBoctedr OTC. I[nmmmu crmoBamMu, KOpUCTyBadi OadaTh
npo0sieMy B HU3bKINA €(PEKTUBHOCTI OPTraHi3aIlliHO-TEXHIYHUX CHCTEM.

Otxe, mnpobnemu minBuiieHHs edektuBHocTi OTC wacro monArawots y
3HAXO/DKEHHI OINTHMAJbHOI BHKOHABYOI CTPYKTYpH, a00 ONTHUMAIBHOTO PO3MOIITY
BUKOHABUMX pECYpCiB, KW 3a0€3MEUUTh JOCSITHEHHS TIIOCTaBJIEHOI METH 3
HalMEHIIMMHU BTpaTtaMu. JlJis yCHIITHOTO PO3BUTKY TaKMX CUCTEM HEOOXiJHA po3polKa
METOJIOJIOTIYHUX OCHOB, CHPSIMOBAaHMUX Ha BJOCKOHAJECHHSI TPUHIMIIIB OpraHizaiii
apromatuzoBaHux OTC 1, BIANOBIZHO, METOMIB JIWHAMIYHOIO PO3MOILIY HasBHUX
BUKOHAaBUMX pecypciB. [li Meroam TIpyHTYIOTBCS Ha 3aCTOCYBaHHI Cy4YacHHUX
1H(MOpMAIIITHUX TEXHOJIOT1H Ta BUKOPUCTAHHI TPOrPaMHUX areHTiB, SIKi OPraHi3oBaHi B
1€papXiuHy CTPYKTYDY.

3HauHUI BKJaJ Yy PO3BUTOK TEOpPii YOpaBIiHHSA CHUCTEMaMu 31 CKJIAaJIHOIO
CTpYKTyporo BHecsu cydacHi gocmiaauku O. A. Ilasnos, C. ®@. Tenenuk, E. I'. IleTpos,
B. L I'punenko, 1. B. Ky3emin, B. M. JlyooBoii, B. Il. Pa3z6erun Tta inmi. Humu

PO3pOOJICHI TIIXOAU IO CHHTE3Y CHCTEM KEePyBaHHS CKJIAJIHUMH 00’ €KTaMHU 31 3MIHHOIO
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CTPYKTYPOIO 3 YpaxyBaHHSM 0aratbox KPUTEPiiB Ta 0OMexXeHb. M eTo0I0T14HI OCHOBH
CUCTEMHOI'0 CMHTE3Y CKJIQJIHMX CHCTEM PI3HOTO NMpU3HAaYeHHA 3akiaB A. A. TuMueHKo,
AKId C(OpMYJIIOBAaB OCHOBHI MNPHUHIMIN Ta aKCIOMH CHCTEMHOIO IIPOEKTYBaHHS
00’€KTIB HOBOI TEXHIKHU.

binemiicte OTC (mianpueMcTB Ta iX MIAPO3AUTIB) OyAYyIOThCS 3a 1€papXiuHUM
NpUHIUIOM. lepapxiuHa OaraTopiBHEBA CTPYKTYPa Ma€ HACTYIIHI ICTOTHI XapaKTEPUCTUKHU:
MOXJIMBICTh BEPTUKAIBHOI JEKOMITO3MIli CUCTEMHU Ha MIJCUCTEMU; TPIOPUTET i abo
MPaBO BTPYYaHHS MiJCHCTEM BEPXHBOTO PIBHS; 3aJICKHICTh A1 MIJCUCTEM BEPXHBOTO
piBHS BiJl (DAKTMUHOTO BUKOHAHHS HIDKHIMU PIBHSAMHU CBOiX (yHKIi. Takuil crmoci6
MoOy/10BH, 3 OJTHOI'0 OOKY, J1a€ MOXKJIMBOCTI y3arajbHIOBATH 1H(GOPMAIIiI0 Ta IpUMaTu
aJIcKBaTH1 PIIICHHS, &, 3 IPYroro 0OOKY, CTBOPIOE YKE BEIHMKY 1HEPIIHHICTh, Y TOMY
YUCIT, IHEPIIAHICTD MO0 MIBUAKOCTI 3MIHU CKJIaJy BUKOHABUMX CTPYKTYp. AJe came
TYyT € pe3epBU IIJABUIICHHS e€(QEKTUBHOCTI, OCKUIBKH OyAb-KuUH Oi13HEC-TIpoIec
CTBOPIOE TOTIK 3asBOK Ha BUKOHaHHsS Oi3Hec-omepalliif. Po3momin 3asBok MK
aBTOMAaTH30BaHUMU pOOOYMMH MICUSMH B1IOYBAa€ThCs, Hailnepiie, BIANOBIAHO M0
O13HEeC-JIOTIKH, alle MPU I[bOMY — 3 YpaXyBaHHSAM KOMIIETEHTHOCTEH CIIBPOOITHHUKIB 1 iX
MOTOYHOTO 3aBaHTaKEHHS. OCKUIBKM CXOKI KOMIIETEHIli 3a3BMYail MalTh KUJIbKa
CHIBPOOITHUKIB, BUHUKAE MOXJIMBICTh BapirOBaTH MapHIPyTH Oi3HEC-TIPOIECIB Yepe3
Mepexy APM. Takum YUHOM, MM TPUXOJUMO 1O MOXJIMBOCTI Ta HEOOXI1THOCTI
JTWHAMIYHOTO PO3MOALIY 3asgBOK ab0 10 JUHAMIYHOro (OpMyBaHHS THUMYACOBHUX
BUKOHABUYMX CTPYKTYp NpU BUKOHAHHI MHOXXHUHHU Ol13HEC-TIpOLECiB. AJjie, SIK MOKa3ye
aHaji3, B ICHYIOUUX MOJIENIIX HE BPAXOBYEThCA B3aeMOJIIsl O13HEC-TIPOIIECIB Ta HE
peai3oBaHO ONTUMAJILHUM PO3MOALT 3aBJjaHb MK BUKOHABILAMH. TOMy 3aCTOCYBaHHS
KJIACMYHUX METOJIIB 1 3aC001B KepyBaHHS MOTOKaMU Oi3HEC-TIPOLIECIB HAa JTaHUH Yac He
nae Baromoro nominmeHHs epexruBHocti OTC.

VY 3B'I3Ky 3 MM OCTaHHIM YacoM Bce Oulblie poOIT MPUCBSYEHO PO3poOII
IHTEJIEKTyaJIbHUX CHUCTEM YIpaBIiHHS pecypcamu. Y poborax M. Bymapimx (M.
Wooldridge), I1. Bankenaepca (P. Valckenaers), B. 1. T'opoaenpkoro, I1. Jlerao (P.
Leitao), H. Jdxenninrca (N. Jennings) 1 I'.A. PxxeBcbkoro (G. Rzevski) nmokazano, 1o

TaKOT0 POy CKJIaJIHI 3aBJIJaHHS MOXXYTh €(DEKTUBHO BHUPINITYBATUCS HA OCHOBI
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MyJIbTHAreHTHUX TexHojorid. CydacHl MIOXOAM [0 YIpPaBIIHHS pecypcamu, sKi
MOXXYTh OYTH peasli30BaHl Ha OCHOBI MYJIbTUar€HTHUX TEXHOJIOT1H, MPOMOHYIOTHCS B
podorax B. M. bypkora, I. A. Kamsera, M. B.I'y6ko, Il O. Yeboraprona,
. A. HoBukoBa, A. JI. ®paakosa, A. H. IlIsenioa, O. H. I'paniuina, B. A. BirTixa,
M. Pinedo. Ilpore mpoGiema nuHAMIYHOTO (HOpPMYBaHHS THMYACOBHX BHUKOHABUUX
rpyl y paMKax opraHizaliifHO-TeXHIYHUX CUCTEM, fK 1 paHillle, He BUPIIIEHA.

TakuM 4YWMHOM, OJHUM 13 3HAYHUX pPeE3EpBIB MIABUIICHHS €()EKTUBHOCTI
OMEPAaTUBHOTO YIPABIIHHS MIAMPUEMCTBOM a00 OpraHi3ali€io € OnTUMI3allis B3aeMOii
CYKYIHOCTI BHMKOHABIIIB NUIIXOM TJIMOOKOiI aBToMaTu3aiii Oi3Hec-mpoleciB i
JUHAMIYHOTO PO3MOALTY PECYpCiB BHUKOHABUYMX CTPYKTYp, II0 BUKOHYIOTh MOTOKOBI
NpoleCH B yMOBAaX MIHJMBUX MapaMeTpiB 30BHIIIHBOTO cepefoBuina. Jius mboro
HEOOXIJTHO MEPEOCMUCTUTH TMPUHILUINM, TEXHOJOrIi, MOKa3HUKHU, KpUTEPii Ta METOIU
yIpaBiiHHSA 1HGOPMALIMHUMHU Ta MaTepiaiIbHUMHU TMOTOKaMU B paMKaxX KOHIEMIi
CYMICHOT'O BUKOPHUCTAHHS IPOr'PAMHUX areHTIB Ta JII0JCH—BUKOHABIIIB.

OpHak HasgBHUN 1HCTPYMEHTapiii MOJAENIOBaHHS Ol3HEC-POIECIB HE Mae
JIOCTaTHBOI (PYHKITIOHAILHOCTI, 100 Yy TOBHIM Mipi 3a0e3NeuyuTH BUKOHAHHS JIaHOl
3agayi. [Ipy4rHOIO 1BOrO € BIJCYTHICTh JOCTaTHHO OOTPYHTOBAHOI METOMOJOTI]
noOyoBH MoJieNiel, pPO3pOOKM METOIIB Ta CTpaTerii JAUHAMIYHOTO PO3MOILTY
BUKOHABUMX PECYpPCiB 1 BHOOPY IOKa3HUKIB OIIIHKUA SIKOCTI Oi3Hec-omepariii y
OpraHi3aliifHO-TEXHIYHUX CHCT€Max B YMOBaxX IHTEHCHUBHOTO BHKOPUCTAHHS
nporpaMHuX areHTiB. OTxke, po3po0Kka KOMIUIEKCY TUTaHb B3a€EMOJIl JIIOJEH-
BUKOHABI[IB 3 0araTopiBHEBOIO CHUCTEMOIO MPOrpPaMHUX areHTiB B OpraHi3alliifHo-
TEXHIYHUX CHCTEMax 3aJIMIIAETHCS B JAHUN Yac MAJOBHBUYCHUM HAIPSIMKOM 1 BUMarae
MOJAJIBIIIOTO JOCHIIKESHHS.

Bumieckazane 103BoJIsi€ KOHCTAaTyBaTH MPOTUPIYYS MiX:

— icnyBanHsM cknagaux OTC, me peamizyeTbCsi MHOXKHMHA O13HEC-TIPOIIECIB

PI3HUX THUIIB 3 BEJIUKOI PO3MIPHICTIO 1H(POPMALIMHOIO Ta OINepaiiiHoro

POCTOPY;

— CKJIQJHOIO0 AMHAMIKOI 0araroa3HOro BUKOHAHHS MHOXXHWHU O13HEC-TIPOIIECIB;

— 3poctarounmu BuMmoramu 10 edextuBaocti OTC;
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— HEMOXXJIMBICTIO 32 JIOTIOMOTOI0  ICHYIOUHMX MOJIEJe, METOAIB Ta

1H(pOpMaLITHUX TEXHOJIOT1H 3a0e3meunTy MakcumanbHy edektuBHicTh OTC.

Lle mpu3BOAUTH 10 HEOOXITHOCTI PO3POOKH METOAOJOTTYHUX OCHOB CTBOPEHHS
1H(MOpMaIIiTHOT TEXHOJIOT1T AMHAMIYHOTO PO3MoALTY BukoHaBunx pecypcis B OTC.

TakuM yrHOM, pO3pPOOKAa METOMOJIOTTYHUX OCHOB Ta 1H(OPMAIIHHOT TEXHOIOT1i
JUHAMIYHOTO PO3MO/1Ty BUKOHABYMX PECYPCIB y OpPraHi3alliiHO-TEXHIYHUX CHCTEMaX €
aKTyaJbHOK HAYKOBO-NPUKJIATHOIO NP 0OIeMOI0.

38’5130k  po0dOTHM 3 HAYKOBHUMM T@pOrpaMaMi, IUIAaHAMH, TeMaMH.
Huceprartiiiine TOCITIA)KEHHS HPOBOAMIIOCA 3TIJHO 3 IUIaHAMU HAayKOBO-JOCIIIHUX
poOiT kadeapu aBromarusamii Ta iHGopMmaliiHuUX cucteM KpeMeHdyIbKoro
HaI[IOHAJILHOTO YyHIBepcUTeTy iMeHi Muxaina OcTporpaJchbkoro, B TOMy UYHCIi B
Mexax Trocraoropipuux po0Oit, a came: Ned(06/18—«IYC-BK» Big 29.01.2018p.
«Po3pobka pernameHTy Ta Mojeneld (YHKUIOHYBAaHHA CHUCTEMHU €JIEKTPOHHOTO
JIOKYMEHTO00Iry BUKOHABUOro KomiteTy»; Ned417/18—«IYC-BK2» Bim 11.05.2018p.
«Po3pobka mporpaMHOro 3a0e3neyeHHs s MapupyTusanli Ta MOHITOPUHTY
MPOXOKEHHS €JIEKTPOHHUX JOKYMEHTIB BUKOHABYOT'O KOMITETY»; OIOPKETHUX TEM 3a
paxXyHOK Jpyroi TMOJOBUHU poOoyoro dacy «Po3poOka TeopeTHYHHMX  OCHOB
TUHAMIYHOTO (OpPMYBaHHS BHKOHABUMX CTPYKTYp Yy OpTraHi3aliiiHO-TEeXHIYHUX
cucreMax (mepxkaBHHil peectpariiiauii  Homep 0120U101153), «JocmimkenHs i
po3poOKa METOJIB, MoJeneld Ta I1HTENEeKTyalbHUX TEXHOJOIIH eJIeKTPOHHOIO
JIOKYMEHTO001Iry TEPUTOPIATILHO-PO3NOIIICHUX M1IPUEMCTBY (nepxaBHUI
peectpariitanii Homep 0114U003990), mpu BUKOHAHHI SKAX aBTOp NpUMalla y4acTh
SIK BUKOHABEIIb.

Merta i 3aBgaHHs gochaixxkeHHss. MeTa TOCHIKEHHSI TOJIATa€ y IMiJIBUIICHHI
e(eKTUBHOCTI ()YHKIIIOHYBaHHS aBTOMATHU30BAaHUX OPraHi3alliiHO-TEXHIYHUX CHUCTEM
IUIIXOM CTBOPEHHS METOJO0JIONIYHO OOrpyHTOBaHOi 1H(OpMAIIHHOT TEXHOIOTrIi
JUHAMIYHOTO PO3MOALTY BHKOHABUYMX PECYPCIB MiJl 4Yac BUKOHAHHS O13HEC-TIPOLECIB.
JloCSITHEHHST MEeTH JO03BOJIUTh 3HU3WTHU BHUTpPAaTH dYacy 1 KOIUTIB, 30alaHCyBaTu

HaBaHTa)XXEHHS pOOOYMX MICIlb, MIABUITUTH HAAIMHICTh BUKOHAHHS O13HEC-TIPOIIECIB.
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BiamoBimHo mo Merm Oyny TOCTaBiieHI W BHpINIEHI Taki OCHOBHI 3amadi
JOCIIJKEHHS :

1. Anani3 TeHJeHIii PO3BUTKY METO0JIOT1 MoOYA0BH 1HPOPMAIIHHUX CUCTEM,
YMOB, 1110 BIUIMBAaIOTh Ha €(PEKTUBHICTh (DYHKI[IOHYBaHHS OpraHi3allliHUX CUCTEM, a
TaKO>X METO/IIB PO3MO/ILTY BUKOHABYUX PECYPCIB.

2. ®opMyBaHHS KOHIIEMIIi Ta MIAXOMIB M0 MOOYIOBH METOIOJIOTIUHUX 3acaj
JUHAMIYHOTO PO3MOJITy BUKOHABUMX PECYpPCiB B aBTOMATHM30BaHMX OpraHi3alliiiHoO-
TEXHIYHUX CHCTEMax.

3. Po3poOka KOMIUIEKCY MOAENEH oOmepaliiiHoro MnpocTopy oOpraHizaliiHoO-
TEXHIYHOI CHCTEMHU Ta KOMIUJIEKCY Mozeneil (opMyBaHHS KOMIIETEHIII MPOrpaMHOro
areHTa, sIKii BUKOHye Oi13Hec-omnepariii.

4. Po3poOka komIuiekcy (opMaibHUX KpPUTEPIiB OLIHKH €PEeKTUBHOCTI Oi3HEC-
orepariii 1 OI3HEC-TIPOLIECIB, IO PEaTi3yIOThCS CIUIBHO JIIOJAMHOI 1 MPOrpaMHUM
areHTOM B OpraHi3aliifHO-TeXHIUHIi CUCTeMI.

5. Po3poOka amanTuBHOI cTparerii ympaBiiHHS 4YepraMu B aBTOMATHU30BaHUX
OpraHi3alliHO-TEXHIYHUX CHUCTEMax Ta METOAY IWHAMIYHOI'O PO3MOIITY BHUKOHABUYMX
PECYPCIB ITi/1 YaC BUKOHAHHS O13HEC-onepartii.

6. Po3poOka komIuiekcy Mojesed B3aeMOli MpOrpaMHUX areHTiB, Mojelen
pO3Mi3HABaHHS CUTYaIlld 1 TPaBWI MNPUUHSTTS PIlIEeHb AJII YCYHEHHS KPUTUYHUX
CUTYaIlill B OpraHizaliiiHO-TEeXHIYHIN CUCTEMI.

7. TloOymoBa METOAOJIOTIYHO OOIPYHTOBAHOI 1HGOPMAIIAHOI  TEXHOJOTI]
JTWHAMIYHOTO PO3MO/I1TY BUKOHABUUX PECYPCIiB B OpraHi3alliiiHO-TeXHIUYHIN CHCTEMI.

8. ImirTamiiine MOAEIMOBaHHA Ta JOCHIHKEHHS BJIACTUBOCTEH CHUCTEMHU
MapiipyTu3aiii 013HeC-IpoIIeCiB.

9. IlpakTruHa peamnizailisi CUCTEMH MOHITOPUHTY 1 JUCIETYEpH3aIlli Ta aHami3
pE3YIIbTaTIB BIPOBAIKEHHS OTPUMAHUX TEOPETUUHHX 1 TEXHOJIOTTYHUX 3aCO01B.

O0'eKkTOM TOCTIAKEHHSI € MPOIIECH OPTaHi3aIliiHOTO YIPaBIIHHS Ta PO3MOALTY
BUKOHABUMX PECYpPCIB, IO peai3yloTh Oi3HEC-IPOLECH Yy paMKax opraHizaiiiHo-

TEXHIYHUX CHUCTEM.



30

IIpeamerom [gocCiigsKeHHs1 € MOJENl Ta METOAU JAWHAMIYHOTO PO3MOALLY
BUKOHABUMX PECYPCIB 1]l YaC BUKOHAHHS O13HEC-TIPOLIECIB.

Mertonu pgocaimxennsi.  JlucepramiiiHe — JOCHIKEHHST  0a3yeTbcs  Ha
CUCTEMHOMY aHai3l pe3yJbTaTiB CYYaCHUX TEOPETUYHUX 1 MPUKIATHUX PO3POOOK
BITYM3HSHUX Ta IHO3EMHHUX BUYEHMX B 0O0JacTi CTBOPEHHS Ta eKCIUTyaTarlii
aBTOMAaTH30BaHUX cucTteM. [lpu BUpIIIEHHI TOCTAaBIEHUX 3aJa4y BUKOPHUCTaH1
METOIM CHUCTEMHOTO aHalmi3y 1 3arajdbHOi Teopii CUCTEeM MpU  po3poOIl
METOOJIOTTYHUX  3acajy 1H(QopMaIiiHOI  TEXHOJIOTIl JUHAMIYHOTO  PO3MOJLTY
BUKOHABYHX PECYpPCiB; TECOPETHUKO-MHOXHUHHHMU MiJXIJT Ta TEOPIIO aBTOMATIB — MpH
po3po0Ili  KOMIUIEKCY Mojenied s BioOpakeHHs oOmucy Ol3Hec-Tipoliecy B
ONepaliiHui TPOCTIp OpraHizamifHO-TEXHIYHOI CHUCTEeMH 1 MOJEIeH JUHAMIKH
dbynkuionyBanHs einemeHTiB OTC; MeTonM IITY4YHOTO IHTENEKTY Ta Teopii MOB —
pu po3poOlil KOMIUIEKCY Mojiesielt (opMyBaHHS KOMIIETEHIIII MPOrpaMHOr0 areHTa
Ta MOJEN B3a€EMOJIII areHTIB PI3HUX pOJIEd y MpoLeci BUKOHAHHS Ol3Hec-oreparii;
METOAM Teopli MHOXHMH Ta JIOTIKM BHUCIOBIIOBAaHb — TMPU PO3POOII MOAENIeH
pO3Mi3HABaHHSI CHUTYalllil 1 J1arHOCTUKWA TMOMMJIOK BUKOHAHHSI Ol3Hec-orepariii Ha

piBai APM i Ha piBai OTC; Merogu aganTUBHOTO BHUIAJAKOBOTO TMOMIYKY 1

CBOJIIOI[IMHUX QITOPUTMIB — TIPU ONTHUMI3alli NapaMeTpiB CTpaTerii KepyBaHHS
yepramMM |y  OpraHi3aliifHO-TeXHIYHUX CHCTeMax; METOJu IMITaliHOTO
MOJICITIOBaHHS — TIpU MPaKTUYHIA peanizaiii METOay JMHAMIYHOTO PO3MOJLTY

BUKOHaBYUX pecypciB y OTC.

HaykoBa HOBM3HAa OoTpUMaHHX pe3yJabTaTiB. OCHOBHUI HAayKOBUW pe3yJbTar
JUCepTaIlii MoJisIrae y CTBOPEHHI TEOPETUYHUX 1 MPUKIATHUX OCHOB 1HPOPMAIIIHOI Ta
TEXHOJIOTIYHOT MIATPUMKH MPOLIECIB JUHAMIYHOTO PO3MOJIIY BUKOHABUMX PECYPCIB Y
OpraHi3aliiHO-TEXHIYHUX CUCTeMaXx JUIs MIJBUIIEHHS €(pEKTUBHOCTI Ta 3a0€3MEUCHHS
HaJIIMHOCTI BUKOHAHHS O13HEec-orepalliil Ta 613HeC-TpoIEeCIB.

HaykoBi pesynpTaTe, OTpUMaHi B JUCEpTalliiHI poOOTi, MONATAIOTH Yy

HACTYITHOMY:
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énepuie 3anponoHO6aHo:
— KOMITIEKC Mozenel (opMyBaHHS KOMITETCHIII MPOTPAMHOIO areHTa, SIKHAM,
Ha BIAMIHY BiJI ICHYFOUHX, MICTITh MOJICJIb aHKETHOI MOBH, KOHIICNITyaJbHY Ta
dbopMaTbHy MOJAENb IHTEpHpeTalii CIOBOCIONYYeHb, MOJEIh BHU3HAUYCHHS
HaWOlIbIlIe 3HAYMMHX AacIeKTiB Oi3Hec-omeparlii, M0 J03BOJSE IIBUIKO
dhopMyBaTH pi3HI KOMIIETCHITIT areHTIB;
— KOMILJIEKC MOJIeTIEH pO3Mi3HaBaHHsI CUTYallld 1 MPaBUJl IPUUHSTTS PillIeHb AJIs
YCYHEHHSI KpUTUYHUX CUTYaIllil Ha PiBHI MOHITOpa poOOYMX MICIIb Ta Ha PiBHI
JIACTIeTYepa OpraHizallifiHO-TeXHIYHOI CUCTEMHU, SIKi BIJIPI3HSIOTHCS BiJ ICHYIOUHX
THUM, 110 B HUX, KPIMIIOTOYHUX 3HAY€Hb O3HAK, BUKOPHUCTOBYIOThCS MTOCIIIOBHOCTI
MO/ Ta KJIFOYOBI CIOBOCIIONYYEHHS, 110 CYIPOBOKYIOTh BUKOHAHHS OTIEpAITii.
Ile m03BOJIsIE TIABUIMTH HAIIMHICT, BUKOHAHHS O13HEC-TIPOIIECIB 1 peani3yBaTh
1H(pOopMaLiiiHy TEXHOJIOTII0 JUHAMIYHOIO PO3MOALTY BUKOHaBUUX PECYpPCIB B
aBTOMAaTH30BaH1l OpraHi3aliiHO- TEXHIYHINA CUCTEMI;

YOOCKOHAIEHO:

— METOJIOJIOTII0  CTBOPEHHS  IH(QOpPMALIWHOI  TEXHOJOTli  JTHHAMIYHOTO
PO3MOJIITy BUKOHABYUX PECYPCIB B OpraHi3amiifHO-TEeXHIYHUX CHUCTEMaX IIISTXOM
dbopMymOBaHHS ~Ta 3aCTOCYBaHHS TNPUHIUIY KOHBEPreHIi  OHTOJOTIH
MpEeIMETHOI 00JacTi Ta CHUCTEMHU YIPaBIIHHA 1 NPUHIUIY PEPICKCUBHOTO
nepexoay Ta Horo opMaiaizoBaHOIO OIHUCY, 110 J1a€ MOKJIMBICTh CXeMaTU3yBaTH
Ta TPUCKOPUTH TMPOIEC CHHTE3y CKIAJ0BUX 1H(OpMaIIHHOI TEXHOJOTIi
JUHAMIYHOTO PO3MOLTY BUKOHABYUX PECYPCIB;

— KOMIUIEKC Mojieeil 1H(POpMaIiiHOTO MPOCTOPY OpraHizaliiiHO-TeXHIYHOI
CHCTEMH 3a paxyHOK (OpMyBaHHS JWHAMIYHUX Mojenei OaratogazHoro
00CIyroByBaHHS 3asiBOKHA BUKOHAHHs O13HEC-orepaliid 3 ypaxyBaHHSIM YacCOBHX
MOKA3HMKIB, 110 Ja€ MOXJIMBICTh OOJIKY Ta MOHITOPUHTY 3MIHU CTaHIB MHOXHUH
poOouux Miclib, O13HEC- TIPOILIECiB 1 Oi3HEC-oneparlii.

— KOMILJIEKC KpUTEpPIiB OIIHKK e(EeKTUBHOCTI Oi3Hec-omepaiiii 1 Oi3Hec-
MpOIIECIB, IO PEAT3yIOThCA CIHIIBHO JIIOJWHOI0 Ta POOOTOM 3a PaxyHOK
BBEJICHHA CYKYIMHOCTI (OPMAJbHUX O3HAK T[OKA3HUKIB oOlepanii, OKpeMUx

BapTICHUX OIIIHOK 4Yacy
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(GyHKIIIOHYBaHHS JIIOAMHUA 1 poOoTa Ta OOJIKYy WMOBIPHOCTI YCIIIIHOTO BUKOHAHHS
omepariii 3a BIJABEACHUNA HOpPMATHBaMHU 4Yac, IO Ja€ MOXIIUBICTh JUHAMIYHOTO
MPOrHO3HOI'O OLIHIOBaHHA €()EKTUBHOCTI OOpOOKHM 3asiBOK Ha BUKOHAHHA Ol3Hec-
orepariii 1 aJanTUBHOI 3MIHM TpaeKTopii pyxy Ol13HEC-TpOIeCy B yMOBaX MIHJIUBOI
orepariitHoi 00CTaHOBKH;

— METOJI aJamnTaiii CTpaTerii ympaBlIiHHS 4YepraMu B aBTOMAaTH30BaHIN

OpraHi3aiiiHO- TEXHIYHIA CHCTeMl IIJITXOM 3aCTOCYBaHHS EBOJIIOIIHHOTO

QITOPUTMY 1 TaONMII MOPUUHSATTS pIIIEHb IIOAO MOTOYHOI CHUTYyallii, 10 Ja€

MOJJIMBICTh TIPUA 3MiHI PO3MOJALTY BXIIHHUX MOTOKIB BHOpaTH HaWKpamll yMOBHU

OaraTrogazHoro oOCIyroByBaHHs B IPOIECI BUTIAKOBOTO HAJIXOIKEHHS 3asiBOK Ha

BUKOHAHHS O13HEC-TIPOIIECIB BIJOMHUX KJIACIB;

ompumanu no0AnbUUIL PO3GUMOK:

— METOJI TMHAMIYHOT'O PO3MOJILTY 3asBOK 32 PAXyHOK IOCIIJOBHOTO BIIOOpY

BY3JIiB 3 MAKCUMAJIbHOK KOMIIETEHTHICTIO, PAH)KYBaHHS Yepr 32 KPUTEPIEM I[IHU

3aTPUMKH 1 ypaxyBaHHS KPUTHYHUX CUTYyalllll B By3jaX, IO Ja€ MOXJIHMBICTh

3IACHIOBAaTH ONTUMAJIbHUM JUHAMIYHUN PO3MOJIT BUKOHABUMX PECYPCIB B

oprasizarifHO-TeXHIUYHIM CUCTEM;

— MOJENb B3aEMOJII areHTiB TPhOX pIBHIB y ckiaai aBromaruzoBaHoi OTC 3a
paxyHOK  ypaxyBaHHS  MHOXHHU  (PYHKI[IH  BUKOHAHHS, MOHITOPUHTY  Ta
qUcrieTyepr3anii 1 BIIHOIIEHb BIAMOBIIHUX pOJIeH B Mpoleci BUKOHAHHS Oi3Hec-
oreparlii, 1o Ja€ MOXKJIMBICTb 3/IIICHIOBATH KOHTPOJIb 3aBaHTakeHHSI APM, noBxuny
qepr, AIarHOCTUKY 300iB 1 auHamMidyHUN po3nonain mo APM 3asiBOK Ha BUKOHAHHS
Oi3Hec-omepartiu.

I[IpakTnyHe 3HAa4YeHHA OTPUMAHUX pe3yJabTariB. OTpuMaHiI y JaucepTaii
pe3yabTaTd PO3pOOKH 1HGOPMAIIIHHOI TEXHOJOTIi JO3BOJISIOTH IMIJABUIIUTH SKICTh
MOHITOPUHTY Ta JAUcHeTdepu3aiii Oi3Hec-TpoleciB, AK Ha PIBHI  OKPEMHX
aBTOMATH30BaHUX pPOOOYUX MICIlb, TaK 1 Ha PIBHI OpraHi3aIliiHO-TEXHIYHUX CHUCTEM
32 paxyHOK pO3pOOJICHHX MOJENed 1 METOAIB TMpOIeCy IUHAMIYHOTO PO3MOALTY
BUKOHABUMX PECYPCIB.

[IporpamHi MoOmyal  MOHITOPHHTY  Oi3HEC-TIPOIECIB Ta  MapuIpyTu3arlii
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JIOKYMEHTIB TPOUIILIIN BUIIPOOYBAHHS Ta PEKOMEHIOBaHI O BIPOBAKEHHS Y CHUCTEMI
CJIEKTPOHHOTO JOKYMEHTO00Iry BHUKOHKOMY M. KpemeHuyka (akT BUIpPOOYBaHb BiJ
28.11.2018).

3anponoHoBaHi B poOOTI MOJIENI, METOJIM Ta aJITOPUTMHU TUHAMIYHOTO PO3MOILTY
3aBllaHb HAa BUKOHAHHS BHUIPOOYBAJIHHUX EKCIIEPUMEHTIB, OOpOOKH 1 OhOopMIICHHS
pe3ysbTaTiB BIPOBAKEeH1 y BunpoOyBanbHOMY IIEHTplI MPOAYKIIi BaroHOOYyTyBaHHS
HIT «YxpHAIB», 1o miaTBEepKEHO BIAMOBIIHUM aKTOM BIPOBaXKEHHS BiJl 14 KBITHS
2020 poky. IIporpamHi MOyl CUCTEMU MOHITOPUHTY 3a0€3ME€UYyIOTh BEJEHHS OOJIIKY
BUKOHAHHS POOIT MO pPoOOYMX MICISX, MOHITOPUHI 4Yacy BUKOHAHHS 3aBllaHb Ta
pPO3paxXyHOK BHUTpAT Yacy, KOHTPOJb 3aBAaHTAXCHHS BUKOHABIIB, ONTUMAaJIbHUN
pO3MOALT 3aBAaHb 3 ypaxyBaHHS IMPIOPUTETHOCTI POOIT, OINEPaTUBHY KOPEKIIIIO
pO3MOALTY 3aBllaHbh 3 ypaxyBaHHAM MOTouyHOi cutyamii. B mepion 3 04.10.2019 no
27.03.2020 npu ekcrutyaraiii MporpaMHOro 3a0€3MEUeHHS 3a PaxXyHOK I1JBUIIEHHS
e(eKTUBHOCTI OMEPATUBHOTO YIPABIIHHS BUIPOOYBAHHSMH CEpENIHIM Yac BUKOHAHHS
3aBIaHb CKOpoTuBCs Ha 15,2%.

3anponoHOBaHa y poOOTI aJanTWBHA CTpaTeris yIOpaBliHHS dYepramMud B
OprasizaiiiHo-TeXHIUHNX cucrteMax BrpoBamkeHa Ha [IPAT HTIL[ «Iudopmarriiini
CHUCTEMH», IO IIATBEPKEHO BIJIIMOBIIHUM aKTOM BIPOBADKCHHS Bia 21 JIOTOrO
2020 poxy. Metoau, mozem Ta iHpoOpMaIliiiHa TEXHOJOTIS JUHAMIYHOTO PO3MOILTY
BUKOHABUMX PECYPCIB peanizoBaHi y BUTISAI miacucteMm «llinroroBka mporieciBy,
«ducneruep», «MoniTopuHr», «BuKoHaBeub» Yy CcKiIaal NEpIIOl Yepru CUCTEMU
MapiipyTu3aiii Oi3Hec-TpoleciB KepyBaHHS mepcoHaioM. [lo3uTuBHMM edekT BiA
BIIPOBA/KCHHsI 3a0€3MEUyeThCS 32 PaXYHOK CKOPOUEHHSI BapTOCTI 3aTPUMOK IpU
BUKOHAHHI O13HEC-TIPOIIECiB, CKOPOUYEHHS BTpaT 4acy Ha MIJATOTOBKY IiJICYMKOBHX
dbopM 1 ympaBIIHCBKHX pIllIEHb, T4 CKOPOUYEHHS 4Yacy 3alHITOCTI MEpPCOHATy Ha
BUKOHAHHI PYTUHHHX ornepaiiii. CymMapHuii €KOHOMIYHHI e(eKT BiJ BIPOBAKEHHS
BKazanux mijacucreM 3a nepioa 3 10.08.2019 p. mo 5.02.2020 p. ckiaB 58.4 tuc. rpH.

PesynbTaTi aucepraumiiHUX JOCHIIXEHb Y BUIJISIAI CUCTEMU MOHITOPUHTY Ta

nucnerdyepusailii BinpoBakeHo Ha OO0 «Crarycy, sike creniaii3yeTbes y
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BUPOOHUIITBI ycTaHOBOK Tumy «Pemmer-30» 1 «Peamer-60» 1 BUTOTOBICHHS
KPEMHII0, YCTaTKyBaHHS VISl TEPepOOKHU IUIAT PaJioeICKTPOHHOI TEXHIKH, BAKYYMHUX
nedye HecTaHAApTHUX KOHCTpyKUid. I[Iporpamue 3a0e3medeHHs, 110 BCTAHOBIEHO,
3a0e3neuye ONTUMAIbHUN pO3MOJAUT BUPOOHWYUX 3aBIaHb 3 YypaxyBaHHIM iX
MPIOPUTETHOCTI, 3aBAHTAKEHHS 30MpaNbHUX Opuraj Ta CHEIaliCTIB, sIKIi MalOTh Pi3HI
KomneTeHTHocTi. [Iporpamui Mozmysni 3a0e3neuyroTh BeAeHHS Oa3d JaHUX IO
3aBaHTAKEHOCT! BUKOHABIIIB 1 OMEPATHBHUX JIAaHUX 3 BUKOHAHHS 3aBJIaHb, MOHITOPUHT
yacy BHMKOHAHHS 3aBJIaHb, PO3PaXyHOK BHUTpPAT Yacy 1 3aBaHTAXEHHS BHUKOHABIIIB,
JUHAMIYHY KOPEKIIIIO TJIaHIB BUKOHAHHS 3aB/IaHb 3 ypaXxyBaHHSAM MOTOYHOI cUTYaIlii. 3
MOYaTKy eKCIUTyaramii TporpaMHOro 3a0e3medyeHHs 3a paxXyHOK II1JBUIINEHHS
e(pEeKTUBHOCTI OMEPATHUBHOTO YIPABIIHHS BUPOOHHUIITBOM CKOPOTHIIMCS BUTPATH 4acy
Ha IUIAaHYBaHHS Ta TEperylaHyBaHHA poOiT. Yac BUKOHAHHSA 3aBJaHb CKOPOTHUBCA Y
cepenubomy Ha 14,3% (axt BrpoBamxenHs Bix 10.07.2020 p.)

HaykoBi Ta  HayKOBO-METOAMYHI  pO3pOOKM  JucepraniiiHoi  podoTu
BUKOPUCTOBYIOTHCSI B HaBYAJIbHOMY MPOLECI MPU BUKIAJaHHI AUCHUILNH «Teopis
aBTOMATU30BAaHUX CHCTEM KOHTPOJIO Ta yNpaBiiHHI», «MyIbTHAareHTHI CHUCTEMH Ta
TEXHOJIOT1i MATPUMKH TPUUHATTS pilieHby», «IMmiTariiine MoaentoBaHHS BUPOOHUYUX
cuctem» (akt BapoBamkeHas Big 03.04.2020 p).

OpepxaHl TEOPETUYHI pe3ylbTaTH BIJKPUBAIOTH MOXIIUBICTH  HAYKOBO
OOIPYHTOBAHOTO PO3B’S3aHHS AKTYaJbHOTO KOJa NPUKIAQAHUX 3a/ad, OB S3aHUX 3
aBTOMAaTHU3aIl€}0 OOpOOKM TOTOKOBHX Ol13HEC-POIECiB HAa OCHOBI METOJOJIOTI]
JTUHAMIYHOTO PO3IOiTy BUKOHABUHUX PECYPCIB.

OcoOuctuii BHecoKk 3100yBada. ABTOp camMOCTIHO c(hOpMyIOBaB MeETy 1
3aBllaHHS JOCHI/DKCHHS, BHUKOHAB TEOPETUYHY 1 TMPaKTUYHY YacCTUHY POOOTH.
ChopmynpoBaHi B jJucepTailii HayKoBl pe3yJbTaTH, BUCHOBKH Ta pEeKOMEHAAIlll
HaJIe’KaTh OCOOMCTO aBTOPY 1 € MOr0 HAYKOBUM BHECKOM.

VY pobotax, onyOIiKOBaHHMX Y CIIBABTOPCTBI IUCEPTAHTY HaJleXkKaTh: [2] — eTamnu 1
MPUHITUIIN METOOJIOT1i CHHTE3Y aJlaliTUBHUX BUKOHABUMX CTPYKTYp; [3] — KOMILIEKC

mojeneit 6arato)asHOro 0OCIYroByBaHHS 3asBOK; [4] — KOMIUIEKC KPUTEPIiB OLIHKH
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edexkTuBHOCTI Oi3Hec-omepamiii 1 Oi3HeC-poIeciB, IO PEaTi3yIThCS  CIUIBHO
JFOJIMHOI0 Ta OOTOM 1 METOJ JMHAMIYHOTO PO3MOJiTY BHKOHABYMX pecypciB; [5] —
KOHIIENTyaJlbHa OHTOJIONYHA MOJedb MPOOJeMHOI 00JacTi CHHTE3Y CTPYKTypHU
KEepOBaHOI BUKOHaBUOi cuctemu; [6] — Mojenb po3mi3HaBaHHS CUTYaIlill 1 MpaBuiia
NPUAHATTS PIIICHb JUIS YCYHCHHS KPUTHYHHX CHUTyalid; [7/] — koHuenTyaiabHa i
dopmanbHa Mojeni iHTeprperarii ClIoBOCHOdydeHb; [8] — amanTUBHA CTparteris
YIIPABJIIHHS Ye€praMy B OpraHi3aliifHO-TEXHIYHMX CHUCTEMaxX Ta METOJ il ONTHUMI3aIlii;
[9] — Momenp B3aemoii areHTIB pi3HUX POJICH y CKJIaIi OpraHi3amiifHO-TEXHIYHOI
cucremu; [12], [13] — uymcenbHO-aHANMITUYHUN MiAXiZ 10 BHUKOPHUCTAHHS BapTiCHOL
iHTepIpeTamii BXIIHUX 1 BHUXIJHUX MPOJIYKTIB OIeparii, M0 JJ03BOJISIE CTBOPUTH
MOKa3HUK e(EeKTUBHOCTI, SKUM € JIOKaJbHUM 1JeHTU(IKATOPOM SIKOCTI IITHOBUX
omepamiii Ta mpoueaypu #oro Bepudikaiii; [14] — MeTox OIIHKH pPe3y/IbTaTiB
omepariitHoro mpouecy; [15] — mpaBwia Bu3HAUE€HHS OOJIACTI JOMYCTUMHUX 3HAYEHb
BapTICHUX OI[IHOK JUIA BUXITHUX MPOIYKTIB Oi3Hec-omeparii; [16] — OararopiBHeBa
CTPYKTYpa OILiHIOBaHHS siIKocTi mpoueciB [17], [18] — cTpareria po3noauty pecypciB Ta
METOJ BU3HAYCHHS TPAaHUYHUX 3HAaYeHb 00JacTi eQeKTHMBHUX YyrpaBiiHb;, [19] —
anropuT™ Bepudikailii kputepii; [20] — popMyBaHHS BapTICHOI OLIIHKK ONEPaIiiHOTrO
nporiecy; [21] — Mozenp cremiani3oBaHOro CepBiCy OpraHizamifHO-TeXHIYHOI CHCTEMHU;
[22] — crpykTypa cucTemi MOHITOPHHTY Ta aucrnerdepusariiii; [23] — amroputm
BHU3HAYEHHSI ONTUMAJIbHOT TPAEKTOPIi MPOLIECY.

Amnpofania MmarepianiB aucepramii. OCHOBHI HayKOBl TIOJOXEHHA Ta
pe3ynapTaTi poOOTH IOMOBIIAIUCh 1 00roBoproBainuch Ha: VI MixHapoaHiii HayKOBO-
npakTHuHid KoH(pepeHIii «HamiBnpoBigHUKOBI Marepianu, iHGOpMAaIiiHl TEXHOIOT1]
Ta QoroBosbTaikay, Kpemenuyk, 2020 p.; VII BceykpaiHcbkiii HAyKOBO-NPAaKTUYHIN
koHbepentii «IT-IlepcnektuBay, Kpemenuyk, 2020 p.; VI MixHaponHiii HayKOBO-
npakTu4Hii KoHpepeHuii «IHdopmaniiiii TexHosorii Ta B3aemoii», Kuis, 2019 p.; IV
BceykpaiHcbkiii HayKOBO-TIpakTU4YHIN KoH(epeHlii «llepcrnekTuBHI HalpsiMU Cy4yacHOi
eNEKTPOHIKH, 1HPOPMAIIMHUX 1 KOMIT IOTepHHX cucteM», Juinpo, 2019 p.; XVIII

MixHapoH1l HayKOBO-TEXHIYHIN KOH(pepeHii «D13udH1 MPOIecH Ta MO TEXHIYHUX
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1 Oilomoriunux 06’exTiB», Kpemenuyk, 2019 p.; VIII MixuapoaHiii HAyKOBO-TeXHIYHIH
koH(pepeHii «IHdopmarriiini cucremu 1 TexHojorii», Xapkis-Koonese, 2019 p.;
MiKHapoHI HAayKOBO-TIpakTH4YHIM  KOH(epeHiii «Komm’toTepHi TexHOJOri 1
MexaTtpoHika», XapkiB, 2019 p.; MixHapoaHiii  HayKoBi  KOH(eEpeHIil
«IHTENeKTyallbHI CHCTEMHM MPUUHSATTS pIlIEHb Ta MOpodJeMUu OOYMCIIOBAIBLHOTO
1HTeNneKTY», 3am3Huil noptr, 2019 p.; X MixHapogHii  HayKOBO-TEXHIYHIN
koH(pepeHiii «KoMmiuiekcHe 3a0e3medyeHHs] SIKOCTI TEXHOJIOTIYHMX IMPOIECiB  Ta
cucrem», Yepniris, 2019 p; VI BceykpaiHcbkili HayKOBO-IPAKTUYHIA KOHQepeHIii
«IT-TIlepcnextuBay, Kpemenuyk, 2019 p.; MixkHaponHii HayKOBO-IPAaKTUUHIN
KoH(pepeHiii «BiTuyu3HsHAa Hayka Ha 37aMi enoX: MpoOJieMH Ta IEpPCIEeKTUBU
po3BUTKY», [lepesciaB-Xmenpuunpkuii, 2019 p.; IEEE 2nd Ukraine Conference on
Electrical and Computer Engineering (UKRCON-2019) JIsBiB, 2019 p.; IEEE 39th
International Conference on Electronics and Nanotechnology (ELNANO-2019), Kwuis,
2019 p.; V MixHaponHiii HayKOBO-TIpakTHUHIM KoH(pepeHmii «HamiBmpoBigHUKOBI
Mmatepianu, iHbopmarlliiiHi TexHonorii Ta ¢oroBonbTaikay, Kpemenuyk, 2018 p.; V
BceykpaiHncbkiii HaykoBo-mipakTUuHii KoHpepenuii «IT-IlepcnexktuBa», Kpemenuyk,
2018 p.; IV International Scientific and Practical Conference, Stockholm, Sweden,
October 12-16, 2020.

IMyoaikanii. Pe3yneratu aucepranii ony0sikoBaHl B 38 ApyKOBaHUX NpaLsiX, Y
TOMY YHCJ, 22 CTAaTTl B CHEIlaIbHUX HAYKOBHUX BHUJAHHSX (8 craTeil omyOiikoBaHi y
BUJIAHHSX, 1110 BXOJATh 0 MIKHAPOIHOI HAYKOMETpUYHO1 0a3zu Scopus) 1 15 pobiT — y
301pHMKaX TMpaib MIXHAPOIHUX 1 HAI[IOHALHUX KOH(pepeHIi# (2 pobotu omyOikoBaH1
y Marepianax Scopus-KoHGEpeHIIii).

CrpykTypa Ta obcar auceprauii. /ucepramis ckialaeThCcs 3 aHOTAllll, BCTYILY,
IIECTH PO3JILIIB, BUCHOBKIB, CIIMCKY BUKOpUCTaHUX Jikepen 13 300 HaiiMeHyBaHb Ha 32
CTOpPIHKAaX Ta OJHOTO JIOJAaTKy Ha / CTOpIHKaxX. 3arajibHUil oOCsr pOOOTH CTaHOBUTH
348 cropinok, 3 HUX 303 CTOPIHKM OCHOBHOTO TEKCTY, 110 BKJItOUae 50 pucyHkiB 1 19

TabmuIk (3 HUX 4 pucyHka i 6 Tabiump Ha 10 OKpemMux CTOpiHKax).
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