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Pedepar:

1. B mucepTaniiHiil poboTi BupileHa akTyajbHa HayKoBa MpobjeMa po3podKY TEOPETUIHNX OCHOB CTBOPEHHS
METO[IiB, MOZieJIeli Ta TEXHOJIOTii KepyBaHHsI IPOLleCaMy B CKJIaIHUX OpraHi3aliliHO-TeXHI{UHNX BUPOOHUYNX
06'eKTax Ha 6a3i Kibep-¢i3nyHNUX cuCTeM B paMKax KoHnenuii Industry 4.0. Bnepie 3arponoHoBaHa apxiTeKTypHO-
JIOTiYHA MOJEJb JeKOMNOo3uLii Kibep-Qi3ndHOro KepyBaHHs [IPOLIECaMy B CKJIQAHUX OPraHisaliiiHO-TeXHIYHMX
00'eKTax, sika Ha BiIMiHY Bif] iCHYIOUMX €TaJIOHHUX apXiTeKTypPHUX MOJieJieil Ja€ MO>KJIMBICTb YSIBUTH KepyBaHHS
IIPOLIECOM Y BUIJISII €IMHOrO iHpOpMaLiIHOTrO IPOCTOPY, 110 00'eqHye B co6i (pi3nyHi, KibepHeTUYHi i cTpaTeriuHi
CKJIafIOBi. Briepiie 3anponoHoBaHi B3a€MOIIOB'13aHi METOAM KEPYBAHHS NIPOLIECAMU B OpraHi3aliiHO-TEXHIYHUX
00'eKTax, SIK JIOTIYHO y3roJpKeHi [10CIiZOBHOCTI IPUIHSATTS pilleHs, gKi popmyroThCs Ha PiznyHOMY PiBHI 32
IIOTIOMOTOI0 alapaTHUX 3aco6iB, 110 IO3BOJIMJIO peaslidyBaTu TexHolorio «Digital Twins». Briepiue 3anpornoHoBaHa
TEXHOJIOTis1 PO3pOOKU Kibep-(Pi3nyHNX BUPOOHUYIMX CUCTEM, SIKA JO3BOJIsIE IPEACTABUTH iX CTPYKTYPY SK JIOTIYHO
TIOB'SI3aHY MOCJIiIOBHICTb aITOPUTMOB (PYHKIL[IOHYBaHHS KO>KHOTO PiBHSI, 1O A€ MOXJIUBICTb peasisyBaTU FHYUYKiCTb

IIpoliecy KepyBaHHS OpraHi3aliiHO-TeXHIYHUM 00'eKTOM. Y,OCKOHAJIEHO METO]] IIPeCTaBJI€HHS CTPYKTYPHUX



CHACTEMHUX MogeJie Kibep-(pi3ndHOro KepyBaHHS, 10 JO3BOIUJIO (POPMai3yBaTH aITOPUTM (PYHKLIOHYBAHHS Y
BUIJISIZII CHCTEMHOI MOZeJIi, SIKWi1, Ha BITMIHHY Bifi iCHyI0YMX, Ja€ MOXKJIUBICTb IOOYIOBYU CTPYKTYPHUX i ITO/Ii€BUX
Mogeseil (PyHKLiOHYBaHHS OpraHisalliilHO-TexXHIYHOro 006'eKTa. YIOCKOHAJIEHO METO]], CUHTE3Y aJIFTOPUTMIB
(YHKLiOHYBaHHS Kibep-(i3nyHOro KEPYBAHHS, 110 JO3BOJIMJIO 00'€IHATH aJITOPUTMHU (PYHKIiOHYBaHHS KOXKHOTO
piBHS KepyBaHHS OPraHi3aliiiHO-TEXHIYHMM 00'€eKTOM B €[JMHY CUCTEMY (YHKLIOHYBaHHSI, SIKUI, HA BiIMiHHY Bif|
iCHYI0YMX METO/IiB, I03BOJIMB MiHIMi3yBaTU KiJIbKiCTb ONIEPATOPIB i CIPOCTUTHU CTPYKTYPY CUCTEMU
(YHKLiOHYBaHHS OPraHi3alliilHO-TEXHIYHOTO 006'eKTy. Y,OCKOHAJIEHO MOJI€JIb )KUTTEBOTO LIUKIIy KEepyBaHHS
OpraHi3auifHO-TeXHIYHUM 06'€KTOM, 10 [0 MOXJIUBICTb aBTOMATU3YBATH NIPOLIEC KEPYBAHHSI Kib€pPHETUYHOIO
CKJIaJIOBOIO OPraHi3aliiiHO-TeXHIYHOTO 06'eKTa, 5IKa, Ha BiTMIHHY Bifl iCHYI0YMX, 03BOJINJIAa BUSHAYUTH
IIOCJIiJOBHICTh BUKOHAHHS 1 B3a€MO3B's13KM IIPOLIECIB, [il1 i 3aBaHb, 3 ypaXyBaHHIM CTPYKTYPH CMHTE€30BaHO]
crucrtemu (QyHKIIOHYBaHHS OpraHizaliflHO-TEXHIYHUM 00'€KTOM. Briepiie po3pobieHa Mmogesns ¢popmarisarii
KibepHEeTUYHOI CKJIaZ0BOi OpraHi3aLiliHO-TEeXHIYHOro 06'eKTa, 3 npeacTasieHHsIM HMI y BUrisazi B3aeMomoB'a3aHuX
6aratopiBHeBux GUI esieMeHTIB, 3 ypaxyBaHHSIM [TapaMeTpiB i MOAii, 1110 [03BOJINIIO aBTOMATHU3YBaTH peasisalliio
3aiaHux QYyHKIiN, BiANOBIIHO 0 BUMOT, SIKi BUCYBAIOThCS 10 OpraHi3aliliHO-TEXHIYHOrO0 BUPOOHNYOrO 00'€KTA.
Briepie 3aniporoHOBaHe CTPYKTYPHE ySIBJIEHHS KibepHETUYHOI CKJIa[I0BOi OpraHizaliliHo-TeXHIYHOTO 06'eKTa y
BUTJISITIi MATEMATUYHOTO ONMCY 3B'S3KiB Mi’K OCHOBHUMU esieMeHTaMy HMI, 10 mo3BOnio peasnizyBaTu
IIpeJCTaBJIeHHs aluTUBHOrO Kibep-113aliHy, 3a paxyHOK aBToMartusalii npouecy peanizatii nogitt GUI enemeHTIiB y
BUIJIAI PparMeHTiB IporpaMHoro Kogy. OTpumara nojasblinil PO3BUTOK METOM0JIOTIS CUTHAIBHO-KOL,0BO1
KOHCTPYKLii, Ha 6a3i sKoi 3a1IPOIIOHOBAaHMI1 MeTO/, TpadivHOro MpeCTaBlIeHHs KOHCTPYKLIi KibepHEeTUYHO]
CKJIaJIOBOi OpraHizalifiHO-TeXHIYHOro 00'€KTa, sIKa, Ha BiMiHY BiJ icHylounx (MeTomosorii [bkekcoHa, ['eiiH-
Capcon), B03BOJIsIE BiloOpaXkaTH B3a€MOJIil0 OCHOBHUX esleMeHTiB HMI 1151 penykiii po3po6ku cTpyKkTypu. Bniepiue
pO3po6JIeHi CMHTAKCUYHA i CEeMaHTUYHA MOJIeJli IeKJIapaTUBHOI MOBY BU3HAYEHHS i MaHIIy/II0BaHHS TaHUMU
IIpeJMEeTHOI 06J1aCTi, 6IM3bKOI 10 AesIKOI MiTMHOXUHYU IPUPOHOI MOBU. 3alIpOIIOHOBaHA MOBA, Ha BiIMiHY Bif,
icHyl0uMX, He BUMarae Bifl po3p0oOHMKA 3HaHHS 00'€eKTHO-OPi€HTOBAaHUX MOB BUCOKOTO PiBHS IIPOrpaMyBaHHS, Ha
6a3i IKMX po3pOOJISIIOThCS KibEpHETUYHI CKJIQ[0BI, 110 iCTOTHO CIPOLIye IPOLIEC KEPYBAaHHS OpPraHisaliliHo-
TEeXHIYHUM BUPOOHNYUM 00'€KTOM. BripoBamkeHHs1 po3po6JeHNX y AUcepTaLiiiHiil po60Ti METO/iB, MOJIe/Iel Ta
TEXHOJIOTII J03BOJIMTh MOJIEPHi3allilo iCHYI0UMX i pO3pOOKY [1epCIEeKTUBHUX CUCTEM KepyBaHHS IIPOLiecaMi B

CKJIaJHUAX OpraHi3allilHO-TEeXHIYHMX BUPOOHMYMX 00'eKTax Ha 6asi Kibep-(Pi3snyHUX CUCTEM.

2. In the dissertation work, the urgent scientific problem of developing the theoretical foundations for creating
methods, models and technology for processes control in complex organizational and technical production
facilities based on cyber-physical systems within the framework of the concept of Industry 4.0 is solved. As a result
of the research, the following results were obtained: firstly, an architectural and logical model of processes cyber-
physical control decomposition in complex organizational and technical objects was proposed; firstly, methods of
process control in organizational and technical objects are interconnected; firstly a technology for the
development of cyber-physical production systems was proposed; the method of representing structural system
models of cyber-physical control has been improved; the model of the the organizational and technical object
control life cycle has been improved; the introduction of the methods, models and technologies developed in the
dissertation work will allow the modernization of existing and development of promising process control systems
in complex organizational and technical production facilities based on cyber-physical systems; the method of
algorithms synthesis for the functioning of cyber-physical control has been improved, which made it possible to
combine the algorithms for the functioning of each level of management of an organizational and technical object
into a single functioning system; firstly, a model of the organizational and technical object cybernetic component
formalization was developed; firstly, a structural representation of the organizational and technical object
cybernetic component was proposed in the form of connections mathematical description the between the HMI
main elements, which made it possible to implement the representations of additive cyber design; the
methodology of signal-code construction was further developed; firstly, syntactic and semantic models of a
declarative language for defining and manipulating data in the subject area have been developed The
implementation of the methods, models and technologies developed in the dissertation work will allow the



modernization of existing and the development of promising process control systems in complex organizational
and technical production facilities based on cyber-physical systems.
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