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Mera podoru. IlpoBecT aHam3 ICHYIOUHMX CTPYKTYp, CIOCOOIB
peasizailii Ta BUKOPUCTAHUX TEXHOJIOTIH MpH MoOyA0B1 Kibep(di3MUHUX CHCTEM
JUIsL  TIPOMUCJIOBOTO  OOJIaMHAHHS, BUIUIUTH HAWKpamy BapiaHTH IS
BUKOPHCTaHHA IX TpU peaiizanii aBTOMAaTU30BaHUX CHCTEM YIMpPaBIIHHS
TEIJIOTEXHIYHUM 00JIaTHAHHSIM.

PesyabraTn. VY pe3ynpTaTi JOCHIIKEHHS BHU3HAYEHO, WIO0 TS
aBTOMAaTH3allli TEIJIOTEXHIYHOTO OOJaJHAaHHA MPOMUCIOBHUX MIJIPUEMCTB 3
ypaxyBaHHSIM CYYaCHUX MOXJIMBOCTEH 1 TEXHOJIOTIA HaWOUIbII IMiAXOAUTH
konueniis Industry 4.0. Cepen npiopuTeTHHX JUIsi HACTYITHOTO JAOCIIIPKEHHS Ta
peaizali BUAIJICHO HACTYIHI CEPBICH:

1) oGsaxHaHO-OPIEHTOBAHE KEepyBaHHS: BUKOPHUCTAHHS KOHIIeTIT |
KiOepPi3MYHUX CHCTEM; MaKCUMaJbHa ajamnTallisi CUCTeMH YIPaBJIIHHS
TEIUTOTEXHIYHUM O0JIaTHAaHHSAM JI0 HOTO PO3PaXyHKOBUX MapaMeTPiB Ta HOTO
YKUTTEBOTO IIUKJIY; MOBHUI HAOIp cepBiciB — imeosoris Smart devices;

2) opieHTAIlisl HA CePBICHU: K CaMOCTiifHa po0OTa TEIIIOTEXHIYHOTO 00JIaTHAHHS
(standalone) Tak i y B3a€MO3B’SI3Ky 3 IHIIMMU PO3YMHUMH MPHCTPOSMHU Ta
Ki0ep(i3uYHUMH CHUCTEMaMU;

3) BukopucTaHHsa nudppoBux Moxaened obnamHanHs (digital twin) 3 HEBEIMKUM
00CAroM JaHUX B MeXaxX JIOKaJbHUX KOHTPOJEpiB (JIOKajdbHA BEpCisl) s
poOOTH CUCTEMH YIIPABIIIHHA B peaIbHOMY Yaci;

4) BUKOPUCTAHHS PO3IIMPSHUX Mojeiel oOnamHaHHsa (ryioOaibHa Bepcis) 3
MIITPUMKOI0 30€pEeKEeHHS BEJIMKOI KUIBKOCTI JaHUX Ha BIpTyaJbHUX
MarrHax Ta xmapuux texHoJjorii (Cloud) gepes cepsicu 110T;

5) npeBeHTHBHMIA aHAJII3 Ta JIarHOCTHKA Yepe3 HAKOMUYCHHS JIaHUX B XMapax
(Cloud) Ta ix anamizy 3 BuKopucTaHHsIM TexHoJjoriii Big Data Analyze;

6) roroBi mokasHuku KPl, nanpukmag OEE 3 ypaxyBaHHsM crenudiku
KOHKPETHOTO TEIUIOTEXHIYHOTO OOJaHAHHS, JOCTYIIHI y OYJb-IKOMY MICIIi
MiITPUEMCTBA Ta CBITYy uepe3 cepicu 110T;

7) peamizaiist moBHoro Habopy ¢ynkmii MES/MOM uepe3 mudpoBy Moeib
(digital twin) Ta BOyioBaHHX CEpBICIB B JIOKAJIBHY Ta INI00ATBHY MOIEIB;

8) iHTerparis JaHWX BCHOTO JKHTTEBOTO IHUKIIY TEIIOTEXHIYHOTO O0JIa HAHHS
AK B JIOKaJbHY TakK 1 rio0aibHy HUGPOBY MOJIENb 00IaHAHHS,

BucnoBku. JlocmipkeHO pi3HI CTPYKTYpH Ta BapiaHTH peamizamii
KiOep(I3MIHUX CUCTEM ISl IPOMHUCIOBOTO OOJaHAHHS, ACTATBHO PO3IJISHYTI
texHosorii konneniiii Industry 4.0 Ta lloT (Industrial Internet of Things),
NPOBEJCHO aHali3 TMEepIIMX pPe3ylbTaTiB BIPOBA/PKEHHS KOHIICMINA Ha
MPOMUCJIOBUX TMIANPUEMCTBAX, BHUJUICHI HAWOUIbII ONTHUMalbHI Ta HaJIINWHI
CTPYKTYpH Ta TEXHOJIOTIi AJIsI CUCTEM MOOYOBH CY9aCHUX CUCTEM YIIpaBIiHHS.
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Goals. To analyze existing structures and ways of implementing
technologies used in the design and implementation cyber-physical systems for
industrial equipment, to provide the best their variants for the implementation of
equipment automation.

Results. Studies have shown that for industrial heating equipment
automation control most suitable concept is Industry 4.0. Among the priorities
for the next study and implementation highlighted the following services:

1) equipment-based control: using cyber-physical systems concept; maximum
adaptation system of heating equipment to its design parameters and life
cycle; using ideology of smart devices for all services;

2) focus on services: both independent work of heating equipment (standalone)
and conjunction with other intelligent devices and cyber-physical systems;

3) the use equipment digital models (digital twin) with a small amount of data
within the local controllers (local version) for real time control system;

4) the use of advanced equipment models (global version) supports the
preservation of large amounts data on virtual machines and cloud services
through 1loT;

5) preventive analysis and diagnostics through the accumulation of data in the
clouds and Big Data Analyzes;

6) KPI such specific to a particular heating equipment, available anywhere in
the enterprise and the world through service 110T;

7) the full range implementation functions MES/MOM via digital twin and
integrated services in local and global model;

8) full lifecycle data integration of heating equipment both in the local and
global digital model equipment;

Conclusions. Studied different structures and variants cyber-physical
systems for industrial equipment, discussed concepts Industry 4.0 and IloT
(Industrial Internet of Things), analyzed first results of the implementation of
concepts in industry, marked the most optimal and robust structure and
technology for system design and implementation modern control systems.



