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1. Y puceprauiiiHiii po60Ti po3B’13aHO aKTya/lbHy HAyKOBO-TIPUKJIAJIHY 3aa4uy B raynysi iHpopMalillHuX CUCTEM Ta
TEXHOJIOTI! — pO3pO0JIEHHS HOBUX i BIOCKOHAJIEHHS iCHYI0UMI METOIiB, MOJeJiell Ta IPorpaMHO-arapaTHUX
3aco6iB iHpOpMaLiliHOI TEXHOJIOTI] aJallTUBHOTO YIIPaBJIiHHS MiJIPUEMTCTBOM 3 BUKOPUCTAHHSIM CJIA0KUX
curHasi. JluceprauiiiHa po60oTa CKIaJaeThCs 3i BCTYITy, YOTUPbOX PO3/iJiB, BUCHOBKIB, CIIUCKY JiTePaTypPHUX
IpKkepeJ Ta gonatkis. Po3pobiieHo iHdpopMallifiHy TeXHOJIOTII0 aiallTUBHOTO YIIPABJIiHHS HiANPUEMCTBOM 3
BHUKOPHUCTaHHSIM CJ1abKUX CUTHAJIiB. [IpoBefieHO aHasi3 MeTOMiB Ta 3aC00iB aalITUBHOTO YIIPaBJiHHS CMapT-
IiANPUEMCTBOM 3 BUKOPUCTAHHSM CJIa0KUX CUTHasiB. HeBM3HAUEHICTh Ta HASIBHICTh PU3MKIB BUSIBJIEHHS CJIA0KMX
CUTHAJIiB € HEMUMHYYMMH IPY yIIPABJIiHHS CMapT-NigIpUeEMCTBOM. TOMYy BUHMKA€e HEOOXiIHICTh PO3POOUTH METOU
aJanTHBHOTO YIIPaBJiHHS, sIKi 61 3a6e31e4yBajy 'Hy4KiCTb MiAIIPUEMCTBA, 10r0 PeHTa0e/IbHICTb Ta GOPMYBaHHS
SKICHUX JaHUX Ha MiJIIPUEMCTBI, ix 360py, 06POOKM Ta 36€pE’KEHHS], 3aCTOCYBAaHHS XMAPHUX CXOBMUIL, Ta TEXHOJIOTIH,
BUKOPUCTAHHS allapaTHUX PillleHb. YJOCKOHAJIEHO METOAM aHaJIi3y iepapxiil mpu no6ynoBi GyHKLiN yIpaBIiHHS

CMapT-mianpuemMcTsa. Y rnepuomy po3niyii “AHasni3z MeToniB, aJIrOPUTMIB Ta 3aCO0iIB aIalITUBHOTO YITPABIIIHHS
A y po3n, Jitl: A y



CMapT-TiAIPUEMCTBOM 3 BUKOPUCTAHHSM CJIa0KUX CUTHAJIB” IPOaHasli30BaHO Cy4acHi TeXHOJIOTI], SKi BUMaraioThb
BiJ, MiITIPMEMCTB HOBUX pillleHb, sKi oB's13aHi 3 [HTepueT- Things, xMapHuMu TexHosorismu. Lle nae amory
aBTOMAaTU3yBaTu 6arato NpoLeciB Ta IOOYyAyBaTH HOBi apXiTeKTypHi Mepexi. TakuM YMHOM IIPOEKTyEMO
HiANPUEMCTBO 3 3a0€3I1eUYEeHHSIM 300pY, 30€PEXKEHHSIM JaHMX Ta MOKJIMBICTIO LIBUAKOTO aHAJIi3y 30BHIIIHBOTO Ta
BHYTPIIIHbOTO cepenoBula. [IokazaHO OCHOBHI IPO6JIeMH, 3 SKUMU CTUKA€ETbCS CMApT-IiAIPUEMCTBO. Y Ipyromy
posgini “MeToau afanTUBHOIO YIIPaBJIiHHS CMapT-TiAIPUEMCTBOM 3 BUKOPUCTAHHSM CJIa0KUX CUTHAIiB"
PO3p06JIEHO CUCTEMU YIIPABJIiHHS CMapT-iJIPUEMCTBOM, SIKi CIIPSIMOBAaHi Ha BUSIBJIEHHS CJIa0KUX CUTHAJIIB Ta
6a3yI0ThCsl Ha BU3HAYEHHI B3a€MOBIIJIMBIB MK MiATTPUEMCTBOM Ta 30BHIIIHIM cepefioBUleM. YCIilIHe
(YHKILIOHYBaHHS MiIIIPUEMCTBA JOCSATAETHCS HA OCHOBI JIiHIMHOI Ta JIOTICTUYHOI perpecii 3 BUAiIEHHIM
aJallTUBHUX METOLiB YIIPaBJiHHS. YOCKOHAJIEHO METOI aHAJIi3y iepapxii, IKUH a€ MOXKJIMBICTb BPaxOByBaTU
B3a€MO/II0 Ta B3a€MO3aJIEXXHICTb 30BHIIIHIX i BHYTPIlIHIX (PAaKTOPiB BIUIMBY, 3AiMCHUTH iX Kiacudikallilo, KijbKicHe
OLIiHIOBAaHHS Ta BUBHAYUTU JOMiHYI04i (PaKTOPHU BIUIMBY HA HiJIIPUEMCTBO. Y TPETbOMY pO37isi “ Po3pobieHHs
CHCTEMHU aIalITUBHOTO YIIPaBJliHHS CMApT-MiAIPUEMCTBOM 3 BUKOPHCTAaHHSIM CJIa0KKUX CUTHAJIB” pO3pO6JIEHO
VIPaBJiHHS CMapT-MiJIPUEMCTBOM 3 BUKOPUCTAHHIM CJIA0KUX CUTHAJIIB HA OCHOBI OIPALOBAaHHS y PE€aJIbBHOMY
4aci BeJIMKux o6csriB iHdopmaliii, siKi 6e3nepepBHO HAKOMUYYIOTHCS LIISIXOM KOMILJIEKCHOTO MOHITOPUHTY
30BHILIHBOIO i BHYTPIIIHbOTO CEPENOBUILA MTiANPUEMCTBA. B 0OCHOBY po3po6yieHHS cMapT-TiANpreMCTBa OKIaieHa
CHCTEMHa IHTerpallis, sKa I'PyHTYeTbCS HA CUCTEMHOMY IiIXO/], SIKMI OXOILIIOE BCi PiBHI iHTerpatii poLecis,
00'€KTiB, Cy0'eKTiB Ta iHQPACTPYKTypHU 3 BpaxyBaHHSIM BUMOT KOHKPETHOTO 3aCTOCYBaHHS. Po3pooky CAY cmapTt-
niAnpremMcTBa 3[iiCHEHO Ha OCHOBI KOMIIOHEHTHO-OPiEHTOBAaHOI TEXHOJIOTI], IKa repenbdavae Mmofia npouecy
PO3pO6KHU Ha iepapxiyHi piBHi Ta afropuTMivHe, arapaTHe Ta TporpaMHe 3a6e3nedyeHHs. YIIPaBJliHHS 3a CJIaOKUMU
CUTrHajlaMu 6yJyeThCs Ha CIIOCTEPE’KEHHI Ta CBOEYACHOMY BUSIBJIEHI C1a0KUX CUTHAJIB, IPUMHSITTI 3aBYaCHUX [ii
17151 BAKOPMCTaHHS NOTEHLITHUX MOXKJIMBOCTEH, a0 YCyHEHHsI 3arpo3. Y 4eTBepToMy po3zii “ Peanizauis
[IPOrpaMHUX 3aCO6iB CUCTEMHU aIANITUBHOTO YIIPABJIiHHS CMAapT-IIigIIPUEMCTBOM 3 BUKOPUCTAHHSIM CJIAOKUX
CUTHaJIiB ” po3p006JIeHO IpOorpaMHe 3abe3l1eueHH s OLiHIOBaHHS CUTHAJIIB BIUIMBY Ha CMapT-MiJIIPUEMCTBO.
Po3pob6seHo 6a3y JaHUX CUCTEMU aBTOMATUYHOIO YIIPABJIiHHS CMApT-TIiANpUEMCTBOM CUTHAIIB. ByJio focifxkeHo
dataset, sxuii micTuB mani no 950 mignpuemcTBax. 3a MOKa3HUKaMU ITIOMWIIKA MeTonu Linear Regression i Random
Forest BusiBuiInCsa HAUTOYHIIMMU METOAMU 3 HAMHKYMMUY 3HAYEHHSIMU CEPEIHBOI KBaAPAaTUYHOI TOMUJIKU
(MSE) i cepenHboi abcomoTHoi nomusku (MAE). Neural Network Tako>k IpoieMOHCTpYBajia 100pi pe3yJbTaTH, aje
MaJla TPOXU BUIIi 3HAYE€HHS IOMUWJIOK [TOPIiBHSHO 3 iHIMMMU MeTogamu. SVM 1oKa3aB MEHII TOYHi Pe3yJbTaTu 3
BUIIMMU 3HAYEHHSIMU [IOMUJIOK i MEHIIOIO BifITOBiTHICTIO JaHUM. Yac BUKOHaHHS, Linear Regression cras
HaWMIBUALIMM METOMOM, ToZi sk SVM BruMaraB Haibisble yacy 1js obunciens. Linear Regression i Random Forest
IoKasaiy rapHUM 6ajlaHC MiX TOYHICTIO i mBUAKicTIO. MeTon Linear Regression Hajae MpoCTe NOSICHEHHS Yepes3
Koe(illieHTH, SIKi BKa3yIOTb Ha BILJIMB KOJKHOI O3HAKM HA IIPOrHAaTaKMo30BaHe 3HauYeHHs. SVM i Random Forest
HAJAI0Th MEHII 3p03yMijie BU3HAUEHHS Yepe3 CBOI CKIIaIHy cTpyKTypy. Neural Network, 3 ogHOro 60Ky,
3abe3rnevye BUCOKY TOUHICTb, ajie 3 iHIIOoro 60Ky, iHTeprnpeTallist 1oro pe3ysbTaTiB MOXKe OyTU CKJIaHIIION Yepes
BMKOPHMCTAHHS 6araTbOX WapiB i BHYTPIIIHIX 3B's13KiB. Pe3ysIbTaTy IPOrHO3YBAHHS NIPUOYTKY MOXKYTb CUJIBHO

3aJIeXKaTH Bill XaPaKTEPUCTHK i IKOCTIi BXiJHUX IaHUX.

2. The dissertation solves an urgent scientific and applied problem in the field of information systems and
technologies - the development of new and improvement of existing methods, models, software and hardware of
information technology for adaptive enterprise management using weak signals. The information technology for
adaptive management of an enterprise using weak signals is developed. An analysis of methods and means of
adaptive management of a smart enterprise using the detection of weak signals is carried out. Uncertainty and the
presence of risks in detecting weak signals are inevitable when managing a smart enterprise. Therefore, there is a
need to develop methods of adaptive management that would ensure the flexibility of the enterprise, its
profitability and the formation of highquality data at the enterprise, their collection, processing and storage, the
use of cloud storage and technologies, and the use of hardware solutions. The methods of hierarchy analysis in the
construction of smart enterprise management functions have been improved. The first chapter, ‘Analysis of
Methods, Algorithms and Tools for Adaptive Management of a Smart Enterprise Using Weak Signals’, analyses



modern technologies that require enterprises to use new solutions related to Internet of Things and cloud
technologies. This makes it possible to automate many processes and build new architectural networks. Thus, we
design an enterprise to ensure data collection, storage and the ability to quickly analyse the external and internal
environment. The main problems faced by a smart enterprise are shown. In the second section, ‘Methods of
adaptive management of a smart enterprise using weak signals’, the article develops management systems for a
smart enterprise aimed at detecting weak signals and based on determining the interactions between the
enterprise and the external environment. The successful functioning of the enterprise is achieved on the basis of
linear and logistic regression with the allocation of adaptive management methods. The method of hierarchy
analysis has been improved, which makes it possible to take into account the interaction and interdependence of
external and internal factors of influence, to classify them, quantify them and determine the dominant factors of
influence on the enterprise. In the third section, ‘System and Components of Adaptive Management of a Smart
Enterprise’, the author develops management of a smart enterprise using weak signals based on real-time
processing of large amounts of information that are continuously accumulated through comprehensive monitoring
of the external and internal environment of the enterprise. The development of a smart enterprise is based on a
systematic approach that covers all levels of integration of objects, infrastructure and processes, taking into
account the efficiency requirements of a particular application. The automated control system of a smart
enterprise was developed using component-based technology, which involves the division of process development
into hierarchies and includes algorithmic, software and hardware. Management using weak signal detection is
based on the observation and timely detection of weak signals, making early decisions to exploit the opportunities
found, or to eliminate threats. In Chapter 4, ‘Implementation of software tools for the system of adaptive
management of a smart enterprise using weak signals’, software for assessing signals affecting a smart enterprise is
developed. A database of the system of automatic control of smart enterprise signals was created. A dataset
containing data on 950 enterprises was studied. In terms of error, Linear Regression and Random Forest proved to
be the most accurate methods with the lowest mean square error (MSE) and mean absolute error (MAE). Neural
Network also performed well, but had slightly higher error values than the other methods. SVM performed less
accurately with higher error values and a lower fit to the data. Runtime, Linear Regression was the fastest method,
while SVM took the longest time to compute. Linear Regression and Random Forest have good performance
between accuracy and speed. The Linear Regression method provides a simple explanation through coefficients
that indicate the influence of each feature on the predicted value. SVM and Random Forest have high accuracy
rates. Neural Network, on the one hand, provides high accuracy, but on the other hand, the interpretation of its
results can be more difficult due to the use of many layers and internal connections.
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roJIOBYIOYOroO Ha 3acigaHHi

BigmoBimaJbHUI 3a IIi,IIl‘OTOBKy BikTop MuxaiinoBuy XaBajko

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




