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1. PosnogineHi camoopraHisoBaHi IpoLecy KepyBaHHS iHTeJIEKTyaIbHUM BUPOOHUIITBOM Ha OCHOBI iHTerpaii
TEeXHOJIOTii IMdPOBUX ABINHUKIB.

2. Distributed self-organized processes of intelligent production management based on the integration of digital
twin technology

Pedepar:

1. HoBocesnos C. I1. Po3nopineHi camoopraHisoBaHi IpoL,ecy KePyBaHHS iHTEJIEKTyaIbHUM BUPOOHUIITBOM Ha
OCHOBI iHTerpauii TexHosorii nudpoBux ABiliHUKIB. — KBasidikaliliHa HayKoBa pobOTa Ha I1paBax PyKOIIUCY.
JncepraniiiHa po6oTa Ha 3100yTTS HAyKOBOTO CTYIIE€Hs JOKTOpa TEXHIYHMX HayK 3a crnenjasnbHicTio 05.13.07 -
aBTOMAaTH3allisl IPOLECIB KepyBaHHs. — XapKiBCbKUI1 HALliOHAIbHUI YHIBEPCUTET PafiioeIeKTPOHIKU MiHicTepcTBa
oCBiTH i Hayku YKpainu, Xapkis, 2025. Y nuceprauiiiHiil po60Ti BUPIlIEHO BaKJIUBY TEOPETUYHY IPOGIEMY 3i
CTBOPEHHS HOBUX €(EKTUBHUX METO/IB JeLleHTPasli30BaHOr0 YIIPaBJiHHS BUPOOHMYMMU NIPOLiecaMu i3

3aCTOCYBaHHSIM I_H/I(t)pOBI/IX ,I[BiﬁHPIKiB, a CaM€, 3aCTOCYyBaHHS aBTOHOMHHNX HE3aJIEXKHNX aTeHTiB, 10



CaMOOPraHi3ylTbCS B KOMILJIEKCHI CTPYKTYPH [1J151 BUPIlI€HHS CIIJILHOI 3a/1a4i MiABUILEHHS SKOCTI IIPOAYKLI, 110
BUpOOJIsieThCs. [IpoBesieHo aHasi3 Ipo6yieMy BIIPOBAIKEHHSI TEXHOJIOT T 1UMPOBUX IBIHUKIB B iHTEJIEKTyaJIbHe
BUPOOHULTBO. [T0Ka3aHo, 1110 iCHYIOTb PO30i’KHOCTI [10BeiHKY (Pi3NYHOI cucTeMu Ta MoZeJi LUPpoBoro ABiliHUKA.
Po3po6ieHi 0CHOBM pO3B’s13aHHSI ITpo6sieMU iHTerpalii 1udpoBUX ABIIHUKIB B pO3IIOAiIEHy aBTOMAaTU30BaHY
CHCTEMY KepyBaHHSI TEXHOJIOTIYHUMH MTPOLeCaMy Ha iHTeJIeKTyaJlbHOMYy BUpOOHMLITBI. PO3pobiieHa Mozesb
posmnoginenoi ACK Ha iHTesiekTyajlbHOMy BUPOOHHUIITBI i3 32CTOCYBaHHSIM KOMILJIEKCHUX IM(POBUX IBIHUKIB, SIK
IOATKOBOI'O KOMITIOHEHTA 3arajbHOi CUCTEMU KEPYBAHHSI BUPOOHUYMM IIPOLIECOM, IO JA€ 3MOTy 3a6€31eYUTU
IVHaMiuHy peKoH}irypalilo cucTeMu KepyBaHHS BiINIOBiAHO 10 3MiH BUPOOHUYMX 3a7ja4, KOHQirypariii
0671afHaHHS 2060 pe>xXUMiB poOOTH. 3aIIPOIIOHOBAHO METOJ, aJJallTUBHOTO KePYBaHHS TEXHOJIOTTYHUMU ITPOLIECaMU
iHTeJIeKTya/IbHOIO BUPOOHUIITBA HA OCHOBI PO3MO/IiIeHUX Kibep(i3sMUHUX CUCTEM i3 3aCTOCYBaHHSIM TE€XHOJIOTII
PO3IOBCIOMIXEHHS CUTHAJIB [IOTOIPKEHHS], IO HAZA€ MOKJIMBICTh aBTOHOMHUM areHTaM Y3roJKyBaTHU CBOI LI,
OOMiHIOBATHCh JAHMMU B PEAJIbHOMY 4aci Ta KOJIEKTUBHO ONTUMi3yBaTU YBeCbh BUPOOHUYMI NpoLec. JJ0CTOBipHICTb
HayKOBUX Ta NIPAKTUYHUX PE3YJIbTATIiB MiATBEPIKYEThCS BiJIIOBIIHUMU MaTepiaJaMu IIPO BIPOBAIKEHHS
IYcepTalifHUX IOCTiI’)KeHb Ha peanbHuX o6'ekTax. KilouoBi cj10Ba: aBTOMaTHU30BaHa CUCTEMA KEPYBaHHH,
posmnogineHi BupobHudi npouecu, udpoBuil IBIHNK, cCaMOOpraHisanis, CuHTe3, ineHTudikaris, By3JoBi
CIIIZIHOTY, iIHTeTpallis, JoKami3alis, MikpocepBiCHa apXiTeKTypa, ONTUMi3allisi, po60T MaHiIlyISITOP, aBBTOHOMHUI

MOOGIJIBHUI PO6OT, IJIaHYBaHHS TPAEKTOPii, HEIIpOHHA MepeXa.

2. Novoselov S. P. Distributed self-organized processes of intelligent production management based on the
integration of digital twin technology. - Qualification scientific work in the form of a manuscript. Dissertation for
the degree of Doctor of Technical Sciences in the specialty 05.13.07 - automation of control processes. — Kharkiv
National University of Radio Electronics of the Ministry of Education and Science of Ukraine, Kharkiv, 2025. The
dissertation solves an important theoretical problem of creating new effective methods of decentralized
management of production processes using digital twins, namely, the use of autonomous independent agents that
self-organize into complex structures to solve the common task of improving the quality of manufactured
products. The problem of implementing digital twin technology in intelligent production is analyzed. It is shown
that there are differences in the behavior of the physical system and the digital twin model. The basis for solving
the problem of integrating digital twins into a distributed automated process control system in intelligent
production has been developed. A model of distributed ASC in intelligent production has been developed using
complex digital twins as an additional component of the general production process control system, which allows
for dynamic reconfiguration of the control system in accordance with changes in production tasks, equipment
configuration or operating modes. A method for adaptive control of technological processes in intelligent
production based on distributed cyber-physical systems using the technology of distributing agreement signals
has been proposed, which allows autonomous agents to coordinate their goals, exchange data in real time and
collectively optimize the entire production process. The reliability of scientific and practical results is confirmed
by relevant materials on the implementation of dissertation research on real objects. Keywords: automated control
system, distributed manufacturing processes, digital twin, self-organization, synthesis, identification, node
communities, integration, localization, microservice architecture, optimization, robot manipulator, autonomous

mobile robot, trajectory planning, neural network.
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