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1. Y puceprauiiiHiil po60Ti PO3B’s13aHO aKTyaJIbHy HayKOBO-TIPMKJIANIHY 3a/la4yy B rajysi iHpopmaliliHux CUuCTeM Ta
TEXHOJIOTI! — pO3pO0JIEHHS HOBUX i BIOCKOHAJIEHHS iCHYI0UMI METOIiB, MOJeJIel Ta IPOrPaMHO-alapaTHUX
3aco6iB iHPpOpMaLIifiHOI TEXHOJIOTI] aAANTUBHOIO YIIPABJIiHHS MiANPUEMTCTBOM 3 BUKOPUCTAHHSIM CJIA0KUX
curHaiis. lucepTaniiiHa poboTa CKIaia€ThCsl 3i BCTYIY, YOTUPbOX PO37iJiB, BUCHOBKIB, CIIMCKY JliTEpaTypHUX
IpKepeJ Ta Jojatkis. Po3pobiieHo iHpopMalliliHy TeXHOJIOTIIO aIallTUBHOTO YIIPABJIiHHS MiANPUEMCTBOM 3
BUKOPUCTAHHSM CJIA0KUX cUTHaiB. [IpoBelieHO aHasli3 MeTOiB Ta 3aCc06iB aallTUBHOTO yIIPABJIiHHS CMapT-
MiJITPUEMCTBOM 3 BUKOPUCTAHHSIM CJIAa0KWX CUTHaJTIB. HeBU3HAYEHICTh Ta HASIBHICTh PU3UKIB BUSIBJIEHHS CJIA0KUX
CUTHAJIiB € HEMUHYYMMMU NIPY YIIPaBJliHHS CMapT-IiAnpueMcTBoM. ToOMy BUHUKae HEOOXiTHICTb pO3pOOUTU METOU

aJanTMBHOIO YIPaBJIiHHS, sIKi 61 3a6e3ne4yBajy rHy4KiCTb MiAIPUEMCTBA, IOTO PEHTA0EIbHICTb Ta (POPMYBAHHS



SIKiCHUX JAHMX Ha MiJIPUEMCTBI, ix 360py, 06pOOKU Ta 36€pesKeHHs], 3aCTOCYBAaHHSI XMapPHUX CXOBHUIL, Ta TEXHOJIOTIH,
BHMKOPHMCTaHHS allapaTHUX pillleHb. YIOCKOHAJIEHO METOAM aHali3y iepapxiil Ipu no6ynoBi GyHKIIN yIpaBliHHS
CcMapT-niAnpuemMcTsa. Y nepiomMy po3zisi “AHani3 MeToiB, aJIfOPUTMIB Ta 3aCO0IB alalITUBHOTO YIIPaBJIiHHS
CMapT-IiANPUEMCTBOM 3 BUKOPUCTAHHSIM CJIa0KMX CUTHANIB” IPOaHali30BaHO Cy4acHi T€XHOJIOTI], sIKi BUMaraioTb
BiJ MiANpPUEMCTB HOBUX PillleHb, 5Ki oB’s13aHi 3 InTepHeT- Things, xMapHumu TexHosorisimu. le gae 3mory
aBTOMAaTU3yBaTu 6arato NpoLeciB Ta IOOYyAyBaTH HOBI apXiTeKTypHi Mepexi. TakuM YMHOM IIPOEKTyEMO
IiANPUEMCTBO 3 3a0€3I1eYEeHHSIM 300pY, 30€pPEKEHHSIM JaHUX Ta MOKJIMBICTIO MIBUAKOTO aHAJIi3y 30BHIIIHBOTO Ta
BHYTPIIIHBOTO cepenosuila. [IokazaHO OCHOBHI TPO6JIEMH, 3 SIKUMU CTUKAETHCS CMAPT-MiAIPUEMCTBO. Y IPYTOMY
poapini “MeTonu afanTUBHOIO YIIPABJIiHHS CMapT-TiAIPUEMCTBOM 3 BUKOPUCTAHHSIM CJIaOKUX CUTHAJIB"
PO3p06JI€HO CUCTEMU YIIPABJIiHHS CMapT-IigIPUEMCTBOM, SIKi CIIPSIMOBAaHi Ha BUSIBJIEHHS CJIa0KUX CUTHAJIIB Ta
0a3yI0TbCsl HA BUBHAYEHHI B3a€MOBILIMBIB MiX NiIIPMEMCTBOM Ta 30BHIIIHIM C€peIOBULIEM. YCIIillIHE
(PYHKILIOHYBaHHS MiJIIPUEMCTBA JOCITAETHCSI HA OCHOBI JIiHIIHOI Ta JIOriCTUYHOI perpecii 3 BUIiNeHHIM
aJlalTUBHUX METOJiB YIIPaBJiHHS. YJOCKOHAJIEHO METOI aHAJIi3y iepapxii, IKUH Ja€ MOXKJIMBICTb BPaxOByBaTU
B32€MO/IiI0 Ta B3a€MO3aJIeXXHICTb 30BHIIIHIX i BHYTPIlIHIX (PaKTOPiB BIJIMBY, 3AiICHUTH iX Kiacudikallilo, KijibKicHe
OLIiHIOBaHHSI Ta BU3HAYUTU JOMiHYIOYi (DAKTOPH BILJIMBY Ha MiANPUEMCTBO. Y TPETbOMY PO34iji “ Po3pobieHHs
CHCTEMHU aJalITUBHOTO yIIPaBJiHHA CMApPT-TiAIIPUEMCTBOM 3 BUKOPHCTAHHIM CJIa0KNUX CUTHAJIB” pO3pPO6IIEHO
VIPaBJiHHS CMapT-MiJIPUEMCTBOM 3 BUKOPUCTAHHIM CJIa0KUX CUTHAJIIB HA OCHOBI OIPALIOBaHHS y PE€albHOMY
yaci BesIMKux o6c¢sAris iHpopmallii, ki 6e3repepBHO HAKONAYYIOTHCS MIJIIXOM KOMIIJIEKCHOTO MOHITOPUHTY
30BHILIHBOTO i BHYTPIIIHBOTO CEpPEOBUILA MiATPUEMCTBA. B 0OCHOBY po3po6sieHHS CMapT-TiANpreMCTBA MOKIaieHa
CHCTEMHa iHTerpallis, sgKa I'PyHTYeTbCSl HA CUCTEMHOMY IiIXO/], SIKMH OXOILIIOE BCi PiBHI iHTerpatii npowecis,
00'€KTiB, Cy0’eKTiB Ta iHPPACTPYKTYypHU 3 BpaxyBaHHSIM BUMOT KOHKPETHOTO 3aCTOCyBaHHS. Po3pooky CAY cmapTt-
niAnpremMcTBa 3[IiHCHEHO Ha OCHOBI KOMIIOHEHTHO-OPiEHTOBAaHOI TEXHOJIOTII, IKa repenbavae Mozii mpouecy
PO3pOOKU Ha iepapxiuHi piBHI Ta aJIrOpUTMiuHe, anlapaTHe Ta [IporpaMHe 3abe3nedeHHs. YIIPaBiliHHS 32 CIabKUMU
CHrHaslamMu 6yJyeThCsl Ha CIIOCTEPE’KEHHI Ta CBOEYaCHOMY BUSIBJIEHI C1a0KUX CUTHAJIB, IPUMHSTTI 3aBYaCHUX Jiii
17151 BAKOPMCTaHHS ITOTEHIIHUX MOXKJIMBOCTEN, a0 YCYHEHHS 3arpo3. Y 4eTBEpTOMY po3zisi “ Peanizanis
IIPOrPaMHUX 3aCO6iB CUCTEMU aJalITUBHOTO YIIPABJIiHHS CMAPT-TiAMIPUEMCTBOM 3 BUKOPUCTAHHSM CJIA0KUX
CUrHaJiB ” po3po0bJeHo NporpaMHe 3abe3leyeHHs! OLiHIOBaHHS CUTHAJIIB BIUIMBY Ha CMapT-MiAIIPUEMCTBO.
Po3pob6seHo 6a3y JaHUX CUCTEMHU aBTOMATUYHOIO YIIPaBJIiHHS CMapT-MiANpUeMCTBOM CUTHaIB. ByJio focuifgxkeHo
dataset, sxui1 mictuB mani no 950 mignpuemcTBax. 3a MOKa3HUKaMU TIOMWIJIKA MeTonu Linear Regression i Random
Forest BusiBUINCSI HAUTOYHIIIMMN METOLAMH 3 HAVHIDKYMMU 3HAYEHHSIMU CEPEIHbOI KBaIpaTUYHOI TIOMUJIKA
(MSE) i cepenHboi abcomoTHoi nomusku (MAE). Neural Network Tako>x IpoieMOHCTpYBajia 100pi pe3yJbTaTH, aje
MaJla TPOXU BUIIi 3HAUE€HHS IIOMUWJIOK [TOPiBHSHO 3 iHIMMMU MeTogamu. SVM 1oka3zaB MEHII TOYHi Pe3yJbTaTu 3
BUILVMUY 3HAYEHHSIMU [IOMUWJIOK i MEHIIOO BiANOBIAHICTIO AaHUM. Yac BUKOHaHHS, Linear Regression cras
HaWMIBUALIMM METOMOM, ToZi sk SVM BruMaraB Haibizblie yacy 1js oburciiens. Linear Regression i Random Forest
IoKasayy rapHUi 6ajsaHc MiX TO4HICTIO i mBUAKicTIo. MeTon Linear Regression Hajjae MpocCTe NOSICHEHHS Yepe3
KoedilieHTH, 5IKi BKa3yIOTb Ha BIIJIMB KOXKHOI O3HAKM HA IIPOTrHAaTaKMo30BaHe 3HadeHHs. SVM i Random Forest
Ha/IAl0Th MEHII 3pO3yMisie BUBHAUEHHS YEPE3 CBOIO CKIIAAHY CTPYKTYypy. Neural Network, 3 onHOro 60Ky,
3abe3rnevye BUCOKY TOYHICTb, ajle 3 iHIoro 60Ky, iHTeprnpeTallist 1oro pe3ysbTaTiB MOXKe OyTHU CKJIaIHIIION Yyepes
BMKOPHMCTaHHSI 6araTboX 1apiB i BHYTPIIIHIX 3B's13KiB. Pe3ysIbTaTy IPOrHO3YBAaHHSI IPUOYTKY MOXKYTb CUJIBHO

3aJ1€KaTH Bifj XapaKTEPUCTUK i AKOCTI BXiJHUX JaHUX.

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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CeKTop HayKH: YHiBEpCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi



Bnacue IlpisBume Im'a [T0-6aTbKOBI Juca Haranis KopreniiBHa

TOJIOBH paju

BiacHe IIpizBuie Im's I1o-6aTbKOBI Jlnca Haranis Kopreriisra

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBizasibHHI 32 IIi,I;I‘OTOBKy BikTop Muxannosuyd XaBajko

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




