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IHc'rpymeH'rapm MOHITOpIIIHr\], aHamsy Ta NPOrHo3yBaHHA
BiAXW1EeHb B onepauwu-lm RiANbHOCTI ﬁymsenbuux
nlﬂaneMCTB

Mpeamerom gocnigxeHHN € hopMyBaHHS Ta NPaKTUYHE 3aCTOCYBaHHS IHCTPYMEHTAapI MOHITOPUH—
ry, aHaniay Ta nporHo3yBaHHS BigxXuieHb B onepauiviHivi QisnbHOCTI 6yaiBenbHUX MignpueMcTs. Y poborTi
AOCTIfXKYHTbCA METOAM BUSBIIEHHS TATEHTHUX OrepawiviHix 360i8, KYMYMATUBHUX PUSUKIB | AUHaMIYHVX
3MiH Y BUPOBHNY0—eKOHOMIYHMX npoyecax. OcobnuBa yBara npuainsaeTbCA CTBOPEHHKO aHanmiTuYHnX
Mofernew, 3aTHux 3abesneyqnTi PaHHIO JiarHOCTUKY [ecTabini3yro4mx (hakTopiB | (hopMyBaHHA CUCTE—
MW MPOrHO3HOI OUIHKM PiBHS orepauiviHoi cTiikocTi. [lpegMeTom TakoX € BU3HAa4YeHHS 3aKOHOMIPHOC—
Tevi HapOCTaHHs ornepaLiiHiX BigXuneHb, pO3pobKa iHauKaTopis pu3uky, NnobyaoBa cyeHapHX MOJenen
PO3BUTKY KPU30BUX CTaHIB Ta IHTErpawis UngpoBux 3acobiB MOHITOPUHIY Y CUCTEMY YrpaBIliHHSA. Po3—
rNs[anTbCs B3aEMO3B A3KU MK BHYTPILLHIMY rpoyecamMi (PecypCHUMM, TEXHOMOMYHUMU, OMCTUYHN—
MW, (PIHEHCOBYIMI] Ta 30BHILLHIMW YUHHUKaMU (PUHKOBUMU, PErySTOPHUMU, MaKPOEKOHOMIYHUMM], SKi
BNAMBaKoThb Ha CTabifbHICTb OnepawyiviHol QisfbHOCTI.

Meroro crarri € (hopmyBaHHS KOMIMIEKCHOrO TEOPETUKO—METOANYHOro nigxo[y A0 MOHITOPUIHIY,
aHarnisy Ta NporHo3yBaHHs orepauiviiix BigxuneHs y bygisensHuUX nignpuemMcTtseax. Pobota cripsmoBaHa
Ha po3pobKy Mofenevi paHHbLOro NonepesXeHHs, ki 3abesrne4vyroTb CBOEYaCHE BUSBIIEHHSA [ecTabini—
3yH4MX TeHAEHUIV | 3anobiraHHs Kpn3oBuM npouecam. OCHOBHa ifesi Nonsarae Y CTBOPEHHI IHCTPYMEH—
Tapito, Lo MOEQHYE KiNbKICHI METOAM OLIHKY PU3VIKIB, CLUEHaPHE MOLEMOBaHHSA T8 UMhpoBY aHaniTuky
475 MiGTPUMKKW YpaBiiHCbKUX PiLLEHb Y pearnbHOMY Haci.

Merogonoria nposegeHHsa poboru. NMetononoriyHy 0CHOBY AOCTIKEHHST CTaHOBASATb CUCTEMHUM,
MPOLECHW | aHaNITU4HWA MigX04W, LLO 3a6e3reqyoTb KOMIMIIEKCHE PO3YMIHHS orepayiviHoi cTabinbHOCTI
6yaiBenbLHOro nignpyeMcTea. BukopyctaHo MeToam MaTemaTnyHoro MoAentoBaHHs s Onvcy Kymyrsi—
TUBHOIO PO3BUTKY BiOXWEHb, CLLE@HapHOro NporHo3yBaHHS Ta OLiHKM MIMOBIPHOCTI Mepexoay Ao a3 Kpu—
TWYHOI HecTabinbHOCTI. s 4ocnipkXeHHs QMHaMIKy orepawjiviHyx npoLeciB 3acTOCOBaHO IMITaLiviHi Moae—
i T8 MeToaM CTaTUCTUYHOo aHarni3y (KopensauiiHo—perpeciviHi Mogeni, YacoBi psam, (hakTopHUM aHari3).
BusHayeHHs1 naTeHTHWX (a3 HaKonmMHYeHHS BIOXWeHb 30IMCHEHO Yepes aHarniTnky pu3uvkis Ha ocHosi Data
Mining Ta Machine Learning. CueHapHi mMogeni noby[oBaHo 3a [0rMoOMOror iIHCTPYMEHTIB LMghpoBoro
«onepauiviHoro 6nnsHrokay (Digital Twin) Ta Business Intelligence—naHenevi ansi MOHITOPUHIY B peanb—
Homy Yaci. [Jogatkoso BukopvctaHo metogyn SWOT—aHarni3y ans BUSHa4YeHHS! CUlbHWX | CriabKmnx CTOpIH
cucTeMu yrpaBriHHS, a Takoxx PESTEL—aHaniay Ans ouiHKY 30BHILLHIX Br/VBIB. Ha ocHoBI Lvx meTogiB
rnoby[oBaHo IHTerpanbHy Mogens cTabinisawii onepauiiHoi cucTeMm, sika [03BOSISE KiNbKICHO OLiHIOBaTH
6anaHc MiXX BHYTPILLHIMY pe3epBamu Ta 30BHILLIHIMW KOMIEHCaTOPHUMU (hakTopamu.

Pe3ynbrarn poboru. Y pe3ynbTati LOCIIKEHHS CEhbopMOBaHO baraTopiBHEBY CUCTEMY MOHITOPUHIY
onepauiiHyX BigxXuneHb, L0 BKITKOYaE TPW KITKO40BI 6510KW: aHaniTM4HWA (BUSIBIIEHHS BIAXWIEHb | MPUYMH
iX BUHWKHEHHS1], MPOrHOCTUYHMV (OUiHKa MMOBIPHOCTI pO3BUTKY KPU30BUX npoLeciB] Ta cTabini3ayiviHii
(po3pobka KomrneHcaTopHux MexaHiamiB). Po3pobneHo matemaTtvyHi Mogeni KyMynsTUBHOIO PU3KKY,
MPOrHO3HOI Hanpyrv Ta IHTerpanbHOro ctTabinizayiviioro banaHcy, siki J03BOAAKTE KiflbKICHO OLiHIOBa—
TV piBEHb ONepawiriHoi CTIKOCTI. 3anpornoHoBaHa cucTemMa [iarHOCTVKU MoporiB cTabiflbHOCTI BU3Ha—
4ae YoTUPY 30HW PU3VIKY: Be3neyqHy, NaTeHTHY, NepeaKkpu30BYy Ta KPUTUYHY. Ha npakTu4yHoMy piBHI 38—
MpornoHOBaHO TabnnLo cTabinisauiniHyx cueHapiis, Ae A5 KOXHOI 30HV HaBEeAEHO TV yrpaBiiHCbKOro
BTPYYaHHs, napameTpu cTabinisawii Ta o4ikyBaHu echekT. BukopucTtaHHs Liei cuctemu gae 3amory nig—
npuemcTeam byaiBenbHOI ranysi onepaTyBHO pearysBaTi Ha HaKOoMMYeHHS BIOXWEHb, 3HUXKYBATU PU3VK
ornepayiiHoro Konarcy Ta nigsuLLlyBaT eQPeKTUBHICTb YrpaBiiHCbKNX PILLEHb.

BucHoBku. 3anporioHoBaHa MO[Esb MOHITOPUHIY, 8Hani3y Ta NporHo3yBaHHS BIAXWIeHb B OriepauiviHiv
LiSNIbHOCTI 6y AIBENbHVX MIANPUEMCTB J0BENa e(hekTUBHICTb IHTerpauii aHaniTudHuX i UUghpoByX MigxXodis.
CvicTemaTtn3auiss MeTOAIB BUSBIIEHHS ONepaLiViHX pyU3uKIB Aana 3Mory CTPYKTYpyBaTV NpoLec yrpasiiH—
HS1 Bif NaTEHTHWX (ha3 [0 KPU30BUX PEXUMIB. BusHa4eHo, L0 NporHo3yBaHHS BiAXWUIEHb i3 BUKOPUCTaH—
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HSAM IMITaLinHX Mogernevi 3abe3neyvye CBOEYacHy AiarHOCTUKY AecTabini3auiviHix TeHAEeHUIV | MigBuLLyE
aganTyBHICTb MigNPUEMCTBA [0 30BHILLIHIX BUKMKIB. Po3pobrieHi cTabini3auiviHi cLeHapii 4aroTb MOXIIN—
BiCTb nobynysaTy cucteMy baraTtopiBHEBOIro pearyBaHHS — Bif KOPOTKOCTPOKOBUX KOPEKLV [o cTpate—
riYHOI NepebynoBy onepauiiHoi apxiTekTypuy. IHTerpadis iHcTpymeHTiB Big Data, LuTy4HOro iHTenekTy 1a
Business Intelligence y MoHiTOpyHIroBi nnaTghopmy CTBOPHOE OCHOBY 7151 hOpMYBaHHS LiMhpoBOro ore—
pauiriHoro KoHTpomo. [lpakTnyHe 3acTocyBaHHS MOZEni [O3BOSE MANPUEMCTBAM e(heKTVBHILLE PO3—
roginsaTy pecypcy, MiHIMI3yBaTy thiHaHCOBI BTPaTy Ta 3arnobiratyi BAHMKHEHHIO KPUTUYHVX ehopmMadivi y
BUpPobHW4MX npouecax. OTxe, NobynosaHa cUCTEMA € BaXXINBVIM ENEMEHTOM aHTUKPU30BOIr0 YrpaBIiiHHSA
T8 NiABULLEHHS ONepawiviHoi CTINKOCTI ByAiBENbHUX MIAMPUEMCTB Y CyHaCHUX EKOHOMIYHUX YMOBAaX.

Kuo4oBi cnoBa: MOHITOpUHI, MPOrHO3YBaHHS, onepauiviHa OisnbHICTb, byaiBensHe nigrnpueMCcTBO,
BigXWNEHHS, cTabiniaauiviHi Mogeri, PUSUK—MEHEAXMEHT, aHanTVKa, UnghpoBu 6IN3HIOK.

YURII VOVKOVYCH
Tools for monitoring, analysis, and forecasting deviations in
the operational activities of construction enterprises

The subject of this study is the development and practical application of tools for monitoring,
analyzing, and forecasting deviations in the operational activities of construction enterprises. The
research explores methods for detecting latent operational failures, cumulative risks, and dynamic
changes in production and economic processes. Particular attention is paid to the creation of
analytical models capable of providing early diagnostics of destabilizing factors and forming a predictive
assessment system for operational stability levels. The study also focuses on identifying patterns of
operational deviation growth, developing risk indicators, building scenario models of crisis development,
and integrating digital monitoring tools into management systems. It examines the interconnections
between internal processes (resource, technological, logistical, and financial) and external factors
(market, regulatory, and macroeconomic] that influence operational stability.

The purpose of the article is to establish a comprehensive theoretical and methodological
framework for monitoring, analyzing, and forecasting operational deviations in construction
enterprises. The study aims to develop early—warning models that ensure the timely detection of
destabilizing trends and prevent crisis processes. The core idea lies in creating a toolkit that combines
guantitative risk assessment methods, scenario modeling, and digital analytics to support managerial
decision—making in real time.

Research Methodology. The methodological basis of this study consists of systemic, process—
oriented, and analytical approaches that ensure a comprehensive understanding of the operational
stability of construction enterprises. Mathematical modeling methods are used to describe the
cumulative development of deviations, scenario forecasting, and the assessment of the probability of
transitions into critical instability phases. To analyze operational process dynamics, simulation models
and statistical analysis methods (correlation—regression models, time series, factor analysis) are
applied. The identification of latent deviation accumulation phases is performed using risk analytics
based on Data Mining and Machine Learning. Scenario models are developed using digital «operational
twiny (Digital Twin] tools and Business Intelligence dashboards for real—time monitoring. Additionally,
SWOT analysis is employed to determine the strengths and weaknesses of management systems,
and PESTEL analysis is used to assess external influences. Based on these methods, an integral model
of operational system stabilization has been built, allowing for quantitative evaluation of the balance
between internal reserves and external compensatory factors.

Research Results. As a result of the research, a multi—level monitoring system for operational
deviations has been developed, consisting of three key blocks: analytical (identification of deviations
and their causes), predictive (assessment of the probability of crisis development), and stabilization
(development of compensatory mechanisms). Mathematical models of cumulative risk, predictive stress,
and integral stabilization balance were designed to quantify the level of operational stability. The proposed
diagnostic system of stability thresholds identifies four risk zones: safe, latent, pre—crisis, and critical. On
a practical level, a stabilization scenario table has been proposed, in which each zone includes the type of
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managerial intervention, stabilization parameters, and the expected effect. The implementation of this
system enables construction enterprises to promptly respond to the accumulation of deviations, reduce
the risk of operational collapse, and increase the efficiency of managerial decisions.

Conclusions. The proposed model for monitoring, analyzing, and forecasting deviations in the
operational activities of construction enterprises has proven the effectiveness of integrating analytical
and digital approaches. The systematization of methods for identifying operational risks has allowed
structuring the management process from latent to crisis phases. It has been determined that
forecasting deviations using simulation models ensures timely diagnosis of destabilizing trends and
enhances the enterprise’s adaptability to external challenges. The developed stabilization scenarios
enable the construction of a multi—level response system — from short—term corrections to strategic
restructuring of operational architecture. The integration of Big Data, artificial intelligence, and
Business Intelligence tools into monitoring platforms forms the foundation for establishing digital
operational control. The practical application of the model allows enterprises to allocate resources
more efficiently, minimize financial losses, and prevent critical deformations in production processes.
Thus, the proposed system serves as an essential element of crisis management and enhances the

operational resilience of construction enterprises in modern economic conditions.

Keywords:

monitoring, forecasting, operational activity, construction enterprise, deviations,

stabilization models, risk management, analytics, digital twin.

MocraHoBka npobnemu. OnepauiHa GiAnNbHICTb
ByniBeNbHVX NIANPUEMCTB XapaKTepU3yETbCH BUCO—
KM piIBHEM OUHAMIYHOCTI, 3aMeXHICTHO Bif 30BHILLHIX
YNHHWKIB Ta CKMNaaHICTIO B3aEMOS|i MiXXK TEXHOMNOriY—
HVYMU, DIHAHCOBVMU 11 OpraHi3auiiHMM NpoLecamMu.
[MOCTINHI 3MiHW PUHKOBWX YMOB, KONBAHHA BAPTOCTI
PEecypciB, perynsTopHi OHOBMEHHS, @ TakoX BNIvB
MaKpOEeKOHOMIYHUX | couianbHUX (hakTopiB CTBOPH—
0Tb NepefyMOoBU ONs BUHUKHEHHS BIOXWEHb Y BU—
POBHNY0—EKOHOMIYHNX MOKa3HWKax. Taki BigXuneH—
HA MOXYTb HabyBaTW KyMYNATMBHOMO XapakTepy,
MOCTYNOBO 3HWXYHUYM ePEeKTUBHICTb QiANBHOCTI, LU0
YCKNafHIOE BUSIBMEHHS PaHHIX 03HaK HECTabINIbHOCTI.

HaaBsHI cucTemin ynpaeniHHS 30ebinbLUoro 3ocepe—
[PKeHi Ha chikcaLii (hakTMHYHNX NOKA3HWIKIB | pearyBaHHi
MiCNS HACTaHHA HEraTUBHKX NOAINA, TOO| AK Yy Cy4acHNX
yMOBax HeobXxigHi IHCTPyMeHTW, 3daTHi 3abesneqn—
T NPEBEHTUBHE BUSABMEHHA PU3UKIB | MPOrHO3YBaHHS
TeHgeHuin. Ocobnmeo akTyansHUM € CTBOPEHHS Lindh—
POBVIX CUCTEM MOHITOPWHIY, SKi MOEAHYKOT aHanTny—
HIi METOAM OLIHKW BiOXWMEHb I3 MexaHiaMamMm onepa—
TMBHOro KoHTponto. CknapHicTb npobnemu nonsrae
Y BIACYTHOCTI IHTErpoBaHoi Mogeni, ska 6 noegHysa—
na KinbKicHi, iIMiITauiiHi Ta cueHapHi Nigxoan Ao aHa—
nisy onepauinHmx npouecis. OTxe, nocTtae notpeba y
thopmMyBaHHI LiniCHOro IHCTPYMEHTAPIH0 MOHITOPVHTY,
aHanisy Ta NporHo3yBaHHA BIAXMEHb, LLIO A03BOMUTL
He nuwe dhikcyBaTy Npobnemu, a 1 NporHo3yBaTy ix
PO3BUTOK Ta 3abesnedvyBaT CTabinbHICTL Onepawii—
HOI ccTeMK NiGNPUEMCTBA.

AHaniz pocnipxeHb i nybnikadin npobne-
mu. [NpobnemaTika MOHITOPUHIY 1 aHanidy one-—

paLiHMX BIOXMMEHb aKTUBHO PO3rNAfaETbCA B Me—
»Kax eKOHOMIYHUMX, YNPaBniHCbKNX | TEXHIYHMX HayK.
3apybixxHi JOCNIQHMKM aKLEHTYHOTb yBary Ha Bax—
nmneocTi IHTerpauii iHcTpymeHTiB Big Data, Machine
Learning i undposux nnatcopm Tuny ERP, Bl Ta
Digital Twin y cuctemu ynpasniHHA NiGNPUEMCTBOM.
Lli TexHonorii galoTe 3Mory aBToMaTW4YHO BigCTE—
XyBaTW BIOXWNEHHA, BUSBAATU NPUYMHHO—HACAIA—
KOBI 3B’'A3KM Ta hopMyBaTX NPOrHOCTUYHI CLieHapIi.
B ykpaiHCbKOMY HayKkOBOMY CEpedoBULL MUTaHHS
onepauiiHoro MOHITOPUHIY MNPOMOHYKTL afanTUBHI
MOAeni ynpasniHHA pu3nkamu y ByaiBenbHUX opra—
Hi3auiax. BoHW nigkpecntorTsb, WO FoN0BHOK Mpo—
6nemoto ranysi € He[ocTaTHA aBToMaTn3aLis CUC—
TeM ynpaBniHHA, BIACYTHICTb CTaHOapTU30BaHMX
anropuTMIiB BUSIBNEHHSA BIOXWNEHb | HU3bKMI PIBEHb
aHaniTMYHOI MIZTPUMKK pilleHb. 3apybixHi nybni—
Kauii TaKoX BKa3ylTb Ha 3HA4YEHHS aHaniTM4Horo
MPOrHO3yBaHHA Ta CUMYMALIMHONO MOOENtOBaHHS,
AIKi LO3BONSKOTL OLIHIOBaTV BNMMB (DaKTopIB pU3NKY
Ha cTabinbHICTb nignpuemcTsa. BogHo4ac, y binb—
LLOCTI gocnigkeHbs bpakye yBaru fo iHterpadji cta—
TUCTUYHUX METOZIB | MOAENew LUTYYHOro iIHTENeKTy Y
EOVHY OnepauiiHy eKOCUCTEMY.

Takum  4vMHOM, @aHani3a HaykoBux nybnika—
L 3acBigyye HafABHICTb PO3PI3HEHMX MNIOXOQIB OO
yrpaBfiHHA onepauiiHUMK  BIOXUIEHHSMW, MNpOTe
BIOCYTHICTb cuCTEMHOro, 6araTtopiBHEBOrO IHCTPY—
MEHTapIlo, LU0 NMOEQHYE MOHITOPWHN, aHanis, Npo—
rHO3yBaHHs Ta cTabinizauito npouecis. Lle ctBo—
ptoe noTpeby y po3pobui KOMMNEeKCHOI MEeToauKN,
fika BpaxoByBaTuMe crieyndiky byaiBensHoOi ranysi,
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LMdIPOBI TEXHONOrII Ta aHaniTU4YHy iHTerpauito no—
Ka3HWKIB y EAMHY CUCTEMY YNPaBmiHHA.

Buknap ocHoBHOro wmarepiany. [1porHosy—
BaHHS PO3BUTKY OMepauiiHnX BIOXUNEHb B CUCTEMI
ByniBenbHOrO NIANPUEMCTBA € KINHOYOBMM Hampsi—
MOM ynpaBfiHHA CTINKICTIO onepaLuiiHiX NpoLEeciB.
BigmiHHOO ocobnmBICTiO onepauinHoi AisnbHOCTI B
BYAIBHMLTBI € BUCOKA YYTNMBICTb [0 HAKOMUYEHHS
BHYTPILLHIX gncbanaHcis, KOTPi MatoTb BNACTUBICTb
TpaHcdopMyBaTUCHA B CUCTEMHI Kpn30Bi Aethop—
Mauii Npy BIGHOCHO Manux No4aTKOBUX KONVBAH—
HSX OKpeMux napameTpiB. Po3pobka NporHocTmy—
HUX Mopgenen, 3gaTHUX pikcyBaTu NOTOYHUN CTaH
onepaLinH1X NOTOKIB Ta nepenbayaT TPaeKTopito
X MOXNMBOro po3BUTKY MaE MepLLIoYeprose 3Ha—
YeHHs1 45 yNpaBiHCbKMX CUCTEM PaHHbLOro none—
pemxeHHa [11].

Byab—saKke onepauiiHe BigX1eHHA po3ropTaETbCa
y Yaci Ak pesynbTaT KyMmynauii gectabiniayroumnx hak—
TopiB. [NoyaTkoBo OpiBHI BigXMNeHHsA MakoTb Bnac—
TUBICTb HAKOMN4YyBaTNCb, MOCUIOBATN OQHE OOHOI0
Ta nepexoauTy B haly naBMHOMOAQIBHOro HapocTaH—
HA. [N MOOenoBaHHS Takoro npoLecy BBOAUTLCHA
hyHKLIA KYMYNATUBHOMO PU3WKY PO3BUTKY onepa—
LiNHMX BIgXMneHb, LLO Bigobpaxae iIHTerpanbHy Cymy
AedopMaLiiHMX 3CYBIB Y KOXHOMY 3 BHYTPILLHIX Na—
pamMeTpiB 3a BECb aHani30BaHWI Nepiof Yacy:

CR =Y B XxXoD;()dt, (1)

pge: CR — iHTerpansHui KyMynaTUBHUA PU3KK, B
— BaroBuin KOeLIEHT 3HAYYLLIOCTi KOXHOIO i3 BHY—
TPILLHIX NapameTpis, D(t] — diyHKUIA AVHaMIKK BiA—
XUneHb No KOXXHOMY napameTpy y 4aci t, T — ropu—
30HT NPOrHO3yBaHHS.

Mopenb [03BONSE akymynioBaTh ediekT Hapo—
CTaHHS BigXuMeHb B AVHaMILi onepauinHoi cucTe—
MW, L0 0cobnmBo Baxnmeo anst baratodasHunx 6y—
aiBenbHUX NpoekTiB [2].

OgHak kymynauia gedhopmMaLii He € MiHIMHUM Npo—
LEecoM. 3anexHo Bif MOEOHAHHS 30BHILUHIX | BHYy—
TPILLHIX OeTepMiHaHT y Byab—sKMA MOMEHT 4acy
MOXIMBUI PI3KMIA Nepexig cuctemu B chasy onepa-—
LinHoi HecTabinbHocTi. Mofeni NporHo3yBaHHA [0~
MOBHIOKOTLCS CLEHAPHMMW KOMMOHEHTaMK, KOTpi
BPax0BYOTb MOBIPHICTb BUHUKHEHHST PI3HUX pe—
XUMIB PO3BWTKY OnepauinHuix nogin. VImosipHicHa
thyHKUis cueHapHoi peanisauii J03BoNAE hopmani—

3yBaTX pU3VKM NEPEXOAY B KPUTUHHUIA PEXUM:
X 1—x;
P(S) =XTp; (1 —p;) ()

pe: P(S] — MMOBIPHICTb HacTaHHA KOHKPETHOro
CLieHapito PO3BUTKY OMepaLliiHvX BifXuneHb, p) —
MMOBIPHICTb peanisauii KOXHOro i3 m Ki40oBUX
AecTabinisytoymnx hakTopis, X, — iHAMKATOP peanisa-
uii j—ro cpaktopa (1 — aktmBHMI, O — BigCYTHIN).

CTpykTypa [03BOMSAE IMITYyBATV MHOXWHHI CLieHa—
pii HApOCTaHHA onepawuiiHol HecTabinbHOCTI B YyMO—
Bax cknagHoi 6aratodhakTopHOi peanbHOCT 6yai—
BenbHOro BupobHuyTea [31.

HakonvyeHHs onepauinHnx gedopmadin cynpo—
BOOXKYETLCHA MOCTYNOBUM HABMAVXEHHAM CUCTEMM
O MOPOroBMX TOYOK CTabinbHOCTI, MepeBULLEHHS
AKNX 3aryckae KpUTUYHI NaHUroBi peakLii gecta—
6inisauii. [ns onmcy Taknx NoporoBux 30H BBOAUTb—
cs (yHKLIA KYMYMIATMBHOI NPOrHO3HOI Hanpyru:

CN = w, (3)
Zk=1Yk

pe: CN — iHTerpanbHa NporHo3Ha Hanpyra cucTe—
MV, Y, — Barosi KoeiLieHTV CTabini3auinHoi 3HaYy—
LLOCTi MapameTpiB, Ak[t] — BENUYMHA HaKOMUYEeHMX
BiOXMMEHb ANs KOXXHOI MapamMeTpuUyHOi rpynm Ha no—
TO4YHUM MOMEHT 4acy.

3pocTtaHHsa 3Ha4eHHA CN 0o KpUTUYHMX 3Ha4YeHb
€ CUrHanoM npo HeobXigHICTb TEPMIHOBOr0 3arycKy
cTabinisauirHnx MmexaHiamis [4].

Oco6nvBo BaXNMBOK BNAcTUBICTIO MOAENen iMi—
Tauji HApoCTaHHA onepauiiHMX BiOXUIEHb € iX 30aT—
HICTb MpautoBaTh Y PeXnMi NepMaHeHTHOro MOHI—
TOPVHIY 3 PerynspHUM OHOBMIEHHAM MPOrHO3HMX
TpaekTopi. duHamiyHa npupoda byaisensbHX Npo—
eKTIB BUMarae LLOOEHHOr0 KOpUryBaHHS MPOrHO3iB
i3 BpaxyBaHHAM MOTO4YHUX PEECTPALI HOBUX BIOXM—
neHb, 3MiHK rpacdhikiB NoCTa4aHHs, 3aTPUMOK Mnna—
TeXIB, NePEMILLIEHHSA TEXHIKW, 3MIHW NOrogHMX YMOB,
BMPOBHMYMX aBapiv 41 agMIHICTPaTUBHUX 3aTPUMOK.

LLle ogHieto xapakTepHOK 03HaKOK IMITaUiNHNX
Mopfenen € ix 3gaTHICTb BpaxoByBaTu NaTeHTHyY tha—
3y HaKOMMYeHHs BIiOXWEHb, KONW MepLuli He3Ha4Hi
MOPYLLEHHA 3anvLLaTbCa HEBUOVMUMW ANS Kna-—
CUYHUX IHCTPYMEHTIB AMCNeTYepu3aLii, MpoTe BXe
thopMYKOTb OCHOBY AN HACTYMHOI KPUTUHHOI KyMy—
nauii HecTtabinbHocTi. BuasnenHsa i MoaentoBaHHA
LiEl naTeHTHoI Kymynsauii 3abesnevye BunNepemxy—
BanbHe ynpaBniHHA onepaLiiHo CUCTEMOK Ha Ba—
3i NPOrHO3HWX CUrHaniB paHHBOr0 NONepPeKeHHS.

CueHapHi Mopeni [o3BONAKTL PO3pobUTK Kifbka
anbTepHaTUBHNX TPAEKTOPIN PO3BUTKY OrnepaLiiHol
CUCTEMW 3aneXHOo Bif KOoHGuirypauii peanisadii kpy—
TUYHUX dhakTopiB. Y pasi akTmeizayii 6inbLuoi Kinb—
KOCTi AecTabinisytoumnx OeTepMiHaHT i nepexogy B
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PeXuM 0AHO4YACHOr0 BUHUKHEHHS BIAXUEHb Y Kinb—
KOX 30HaxX — NOFICTUYHIN, TEXHOIONIYHIRA, (hiHaHCOBIN
Ta KappoBsi — cUCTeMa OEMOHCTPYE MPUCKOPEHE
HapPOCTaHHA KYMYNATUBHOI HecTabinbHOCTI. HAKLLO
YaCTMHA KOMMEHCATOPHMX MEXaHi3MIB CcrnpaLbo—
BYE — MPOrHO3HI TPAEKTOPII AEMOHCTPYHOTE MOMIPHY
cTabinisauifiHy XBUMK 3 4aCTKOBUM MPUrHIYEHHAM
nectabinisauii [5].

3aBanKy BNPOBaIPKEHHH iIMITaLiMHNX MPOrHO3HNX
mMopener ynpasiHHA OTPUMYE MOXIMBICTb OL|iHIO—
BaTW TeMepiLUHIM piBeHb CTabinbHOCTI onepauiiHoi
CUCTEMW Ta MNPOrHo3yBaTW, Yepes3 AKUN YacoBUW
rOPU30HT MOXIMBUIM BUXiZ CUCTEMW 38 OOMYCTUMI
noporosi mexi. [epebynoBye BUpobHMHI Nporpamu,
3aB4yacHO Hakonu4ye 6ydiepHi 3anacu, mMobinisye
[O0ATKOBI TEXHIYHI NOTY>XHOCTI abo Kopurye rpadi—
K1 hiHaHCYBaHHs LLie 0 MOMEHTY Nepexofy cucte—
MU y thasdy onepauiiHoi KpU3w.

[MporHOCTMYHI Mogeni iMiTauii HapocTaHHA one—
pauiHNX BIOXUNEHb BUCTYMaoTb (PyHOaAMEeHTanb—
HOKO CKNapfoBOK aHTUKPU30BOr0 MEHELKMEHTY
onepavuinHoi giAnbHOCTI ByaiBENBHOrO NiZApUEM—
cTBa, (QOPMYKO{M HAyKOBO OBIPyHTOBaHYy OCHOBY
AnsA ynpaBniHHS CKIagHUMN HEeNiHIMHMKX npoueca—
MU HaKOMUYEHHS BHYTPILLHIX | 30BHILLHIX AecTabini—
3auiH1X BMMBIB Y CUCTEMI BUPOBHMLTBA.

Ha Hux4e HaBegeHoMy pucyHKy 1 mogaHo gvHa-—
Mi4Hy MoZenb MPOrHO3HOI KyMynAuii BigxurneHb B

onepauiiHin cuctemi BydiBeNbHOro MNigNpUEMCTBA.
BisyanizoBaHo, ik moeTanHo HakonMu4YyKTbCS PECYP—
CHi, NOFICTUYHI, TEXHONOriYHI, dhiHAHCOBI Ta KapgpoBi
3CyBW, YTBOPKKYN CUHXPOHHI XBUNi gecTabinisawyi.
['lokazaHo nepexig Big naTeHTHOI ha3n Ao BigKpUTOI
KPUTUHHOI AVHaMIKK, e CUCTeMa LUBMAKO Habnuxa—
ETbCA [0 NOPOroBmX TOYOK HecTabineHocTi. Mogenb
[,03B0OSIAE HAOYHO NOBA4NTI, AK i3 HE3HAYHMX NoYaT—
KOBWX 3CyBiB (DOPMYETHCA 3arpo3a NoBHOMacLUTab—
HOI KpU3K B ONepaLiiHnX NpoLiecax.

Ha Hux4e HaBegeHOMy pUCyHKY 2 npefdctaBne—
HO CLieHapHy KapTy NPOrHO3HWX TPAEKTOPIN PO3BUT—
Ky onepauinHix gedopmauin. Cxema nokasye ge—
Kiflbka TMMOBWX CLIEHapIiB HAPOCTaHHS onepauiiHol
Hanpyru: CcTabiflbHUA KOHTPONbOBaHUA PO3BUTOK,
30Ha KepoBaHOi aganTtauji, 30Ha LUBUAKOI KyMyna—
Lii HecTabinbHOCTI Ta 30Ha KPUTUHYHOMO Konancy. Bi—
A06paXKeHo BMYB KinNbKOCTI akTUBHUX AecTabiniay—
tounx hakTopiB Ta edheKTMBHOCTI KOMMNEHCATOPHUX
MexaHi3MIB Ha KOXHY TPaeKTOopiIto po3BuTky. KapTa €
OCHOBOH A7 CTpaTeriyHoro nnaHyBaHHA yrpaBniH—
CbKWX BTPY4aHb Y pisHNX ha3ax pOo3BUTKY BIOXUEHb.

Ha Hmx4e HaBegeHOMy pUcyHKy 3 NOJaHo cucTe—
My MPOrHO3HOI [iarHOCTMKKM MNoporiB cTabinbHOC—
Ti onepauinHoi cuctemun. BisyanisoBaHo, sK BIGHOC—
HO KOXHOro napameTpuyHoro 610Ky d)opmytoTbCs
30HM Beane4Hoi poboTn, NaTeHTHOI HecTabinbHoOC—
Ti, 30HM MOMNEPELXXEHHS T@ 30HU KPUTUYHUX 360—
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PucyHok 1. QuHamiuHa mopenb NPOrHo3Hoi Kymynsauii BigXuneHb

Lxepeno: po3pobneHo aBTopom Ha ocHoBI [6]
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CTadinbHHWiA KOHTPONLOBaHWA

PO3BHUTOK

Hu3bKa KiNbKicTb _1:

pecrabinizyiounx dakTopie !

Bucoka eeKTHBHICTb
KOMNEHCATOPHUX MEXaHIIMIB

KpWTHyHa KinbKicTb __E

AecTabinisyioumx pakTopis

BiACYTHICTb KOMNEHCATOPHUX
MexaHiaMie

-

poBaHol aganTtauil

- MomipHi aectabinizytoui dhakTopu

(]

r

L

(]

L}
-

_MomipHa edeKTHBHICTD
KOMMEHCATOPHUX MeXaHiaMmiB

BrcoKa KinbkicTs
pectabinizyouux axTopie

5
]
i
e
i
]
:“ HW3bKa eeKTHBHICTb
KOMMEHCaTOPHUX MeXaHismis

PucyHok 2. CueHapHa KapTa NpPOrHO3HNX TPAEKTOPIA po3BUTKY onepauiiHux aecopmauin

Lxepeno: po3pobneHo aBTopom Ha 0cHOBI [7]

iB. 3a3Ha4eHo anropuT™ HaKoMMYEeHHSA KYMYNATUB—
HOI NPOrHO3HOI HaNpyrK, KOTPUIA OLIHKOE HAaCKINbKM
6n13bKo cucTemMa niginwina go Mexi ctabinbHOCTI.
Mopenb € 0CHOBO ANst CUCTEM PaHHBLOr0 Nonepe—
IKEHHA B OnepaLiiHii CUCTeMI MigNpUeEMCTBA.

Y Tabnuui 1 HaBegeHo IHTEerpoBaHy CUCTEMY CTa—
BinisauinHMX cueHapiiB 3 dopManbHUMKN 3anex—
HOCTAMW KOMMEHCATOPHUX MexaHi3amiB. [na Kox—

HOi 30HM MPOrHO3HMX BIOXWMEHb BiOBPaXeHo Tun
KOMMeHCaTOpPHOro BTPy4aHHs, hopmani3oBaHi na—
pameTpu cTabinisauii, KpUTWUYHI QOPMYNIN OLIH—
Ku cTabinisauinHoro 6anaHcy Ta ovikyBaHu eekT
cTabinizauii. Tabnuua nNoegHye TeopeTU4Hi Npo-—
FHOCTMYHI MOZeni 3 KOHKPETHUMUW iIHCTPyMeHTamu
cTabinisauinHmx ynpaBniHCbKUX pilleHb Y peanbHin
npaKTnLi.

3oHa BesneyHoi PoboTn

Cucrema dynruionye crabinsHo | Ges
prankia

NatenTHa HectabinbHicTe

Mo4nHaKTs NPOABAATHCA Nepuwi
oaHakK npolinem

3oHa MonepeneHHA

Puank abois anaumo spocTae

Kputnusi 3601

Cucrema va mexd afo sasnana 36010

PucyHok 3. Cucrema nporHo3Hoi giarHOCTUKKM noporiB crabinbHocTi

Lxepeno: po3pobneHo aBTopom Ha ocHoBiI [8]
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Ta6nuusa 1. IHTerpoBaHa cuctema crabinizauiiHux cueHapiiB 3 popmanbHUMKN 3asEXXHOCTAMU

KOMMEeHCaTOpPHUX MexaHi3miB

30Ha NPOrHo3HuX Big-
XUJeHb

KomneHcaTopHuit mexaHiam

OuikyBaHuii ecexr

JlaTeHTHa haza Hakonn—
YEHHS

NpeBeHTBHa NepebynoBa rpadikis

Mmunboke nepediopmaTyBaHHsA onepa—
LiHOT crucTemMm

[TovyaTkoBa pectabinisauia

AkTrBauisa 6yhepHnx pe3epsis

TrmyacoBe 3rnafgkyBaHHA BHYTPILLHIX
360iB

3o0Ha rnonepenxeHHq

MyJ'IbTI/I KaHallbHe neperuyiaHyBaHHA

JlokanbHa cTabinisavis cucTemMHol
Hanpyru

KpuTtnyHa HecTabinbHiCTb

CrparteriyHa nepebynosa KoHirypadii

[Mnboke nepedhopmaTyBaHHA onepa-—
LiHOT crucTemMm

30Ha NepeBaHTaXXEHHS

AHTVKpUN30Be cTabinisauiHe BTpyYaHHs

JlikBigaLis 3arpo3 CMCTEMHOMO Konarncy

LIxepeno: posapobreHo aBTopom Ha ocHoBi [9]

Crabinizauia onepauinHoi cuctemu bygiBensHO—
ro NignpMeEMCTBA € KiHLEBUM €TarnoM po3ropTaHHs
NMOBHOMO LKy YNpaBniHHA BIOXUNEHHAMUW, Oe nic—
NA OiarHOCTMKM Ta NPOrHO3yBaHHS BiOXmeHb hop—
MYETbCH CUCTEMA KOPEKLIMHUX MexaHi3MiB, Crpsa—
MOBaHWX Ha MOBEPHEHHST OrnepauiiHoi cucTemMun 4o
CTiMKoro pexumy dyHKLioHyBaHHA. OcobnmsicTb
byaisensHoi cdoepy nonarae B TOMy, LLO TYT Oil0Tb
KNnacu4Hi KOPOTKOCTPOKOBI KOpekLuiji Ta macwtab—
Hi iIHTerpanbHi cTabinisauinHi Mogeni, KoTpi noTpe—
BYOTb ypaxyBaHHA CKagHOi B3aEMOiT BHYTPILLHIX
i 30BHILLHIX KOMMEHCATOPHMX GhakTopiB. Y peanbHin
NpaKTuUi nuLle iHTerpaneHi Mogeni 3abeane4yoTb
H6anaHcyBaHHA BHYTPILLHIX NPOLECIB NP HaABHOCTI
H6araTokaHanbHWx gecTtabiniayrymx BnMBiIB.

KntoyoBa iges nobygosBu ctabinisauiniHux mMmoge—
nev Nonarae B OUiHLi CyMapHOro edpekTy BHYTPILLIHIX
pe3epBiB CTINKOCTI onepauiiHOi CUCTEMM, 30BHILLHIX
cTabiniayloumnx BTpyYaHb Ta CUCTEMHOI Bark KOX—
Horo nigcuctemHoro komnoHeHTa [10]. Ona uboro
BBOAWTLCS IHTErpansHa goyHKUiA cTabinisauinHoro
H6anaHcy, KoTpa y3aranbHIE BECb CNEKTP KOMMeH—
CaTOPHUX MOXNBOCTEW:

Sp = E?ZI(IR;+TI-)><AI-
=1

pe: SB — interpansHum ctabinisadinHuin 6anaHc
onepauinHoi cuctemu; IR, — o6CAr BHYTPILIHLOIO
KOMMEHCAaTOPHOro pecypcy i—Toi nigcuctemu; ER, —
BEMMYMHA 30BHILLHBOr0 CTabini3yto4oro BTpyYaH—
HA B LIKO MIOCUCTEMY; ﬂi — BaroBuin KOediliEHT KpU—
TWUYHOCTI KOXXHOIO KOMIMOHEHTY.

Hum BULLE 3HAYeHH:A SB, Tum echekTBHILLE One—
pauiiHa cucTemMa 3gaTtHa CamMocTiHO abo 3 MiHi—
ManbHUMW 30BHILLHIMW BTPYy4aHHAMN BUPIBHIOBATA
BHYTPILLHI gechopmalli.

CrabinizayinHi mMopgeni HemMoXxnneo nobynysaTtu
6e3 ypaxyBaHHs iXHbOI 4acoBOi AMHAaMIKK, OCKiNb—

: (4)

K1 BMAIMB KOXHOIO KOPEKLUiNHOro 3axogdy He € MUT—
TEBUM | MPOSABNSETLCS I3 NEBHOK IHEPUIED Yy Ya—
ci. BignosigHo, BBOOMTBCA AWHaMIYHA OyHKLIA
HakonnyeHHs cTabinizauinHnx 3MiH, KOTpa 403BO—
NS€e MOJENBaTV HapOLLyBaHHs epekTy KopekLii—
HVX BTPY4aHb Yy KOXXHUA MOMEHT 4acy:

SA, = SA,_; + AIR(t) + AER(t) — AD(t), (5)

ae: SA, — KyMynaTUBHWI CTabinisavuiiHni edhexkT Ha
MOMEeHT 4acy t; AIR(t) — NpupiCT BHYTPILLHLOrO CTa—
6inizyto4oro pecypcy y noto4Homy nepiogi; AER(t) —
MPUPICT 30BHILLHBOrO cTabinisytoyoro snnuey; AD(t)
— o0bcar HoBuX OecTabini3yroumx BiOXUneHb, KOTpi
3'ABUAMCB Y CUCTEMI 338 LiEV XXE MPOMIDKOK Yacy.

Mopenbe pae 3mory nobauynTn, Yv BUNepesxae
HapoLLyBaHHA cTabini3auiiH1X eekTiB KyMynaLio
pjecTabinizauinHnx gechopmautin [11].

He mMeHLL Ba)XXNIMBOIO € OLjiHKa MPOrHO3HOI CTINKO—
CTi onepauiHoi cucTeMM Nicnsg NPOBEAEHHS KOMM—
nekcy ctabinisauinHux 3axofis. [ns uporo 3acto-—
COBYETbCA MOKa3HWK MNPOrHO3HOI CTabinbHOCTI, L0
HOpManiaye 3aranbHuin cTabinisauinHun 6anaHc 3

ypaxyBaHHSIM 3anuLLKOBOI HaNpyr CUCTEMMU:
ps =2
1+o

pge: PS — nporHosHa cTabinbHicTb nicna ctabini—
3auii; 0 — NnapamMeTp 3anyLLKOBOI BHYTPILLHLOT HE—
cTabinbHOCTI CUCTEMM TMICNS KOPEKUIAHUX BTPY—
YaHb. YM HXKYe 3Ha4eHHs O, TUM eeKTUBHILLIOH
€ KOpekLUis 1 TUM Bamx4e cuctema Ao CTiiKoi 30HM
dhyHKUioHyBaHHS [12].

IHTerpansHi Mogeni cTabinisauii 0cobnmBo BaXnn—
Bi B ymMOBax 6yaiBenbHOI AiAnbHOCTI Yepes CknapHICTb
camoi ornepauinHoi KoHdirypauii ranysi. Tyt ogHo4acHo
dhyHKUIOHYIOTb AECATKM CybnigpaaHVKIB, (hopmyroTLCA
CKIagHi NaHLUor nocTadaHHst MaTtepianis Ta obnag—
HaHH$, BUKOHYKOTLCA MapanensHi ByaisensHi pobotu Ha

(6)
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PI3HMX TEXHOMOMYHMX AiNAHKax, 06CnyroByeTbCA MO~
BinbHa TexHika 1 nepcoHan. [pouecy NocTiNHO reHe—
PYHOTb HEY3ropKEHOCTi, KOTPI LUBMAKO HaKOoMMYyKTh—
cA B cuctemi. Mopgeni iHTerpansHoi cTabinisaLii NOBMHHI
ByTV 3gaTHUMK BanaHcyBaTy BIGpasy Kinlbka napame—
TPUYHNX KOHTYPIB: rpadpivHmX, PECYPCHUX, NOTMICTUYHMIX,
thiHaHCOBWX, TEXHONOMYHIX Ta OPraHi3aLiiHNX.

OcobnuBe 3Ha4YeHHs IHTerpanbHX Mogenen nona—
rae B TOMYy, LLIO BOHM J03BONATL ChopMyBaTV CU—
cTemy baraTopiBHeBOi CTabinisaLii — Konv onepaTuBHI
KOPOTKOCTPOKOBI MexaHiamu (bydepu3salisa rpadikis,
aganTauif NoTOYHMX MOCTaBOK, MHyYKi BpuragHi ne—
pennaHyBaHHsA) NpaLtolTb CUHXPOHHO i3 JOBrOCTPO—
KOBUMW CTpaTeriyHMMm KopekLuigmm (onTumisadia di—
HaHCOBWX MOTOKIB, MOAEPHI3aLIA NOMCTUYHNX CXEM,
IHBECTYBAHHA B TEXHIYHE OHOBIIEHHHA, nepebyposa
BHYTPILUHBLOI OpraHi3aLiiHOi CTPYKTYpW).

Tinbkn Taka iHTerpauis 4O3BONAE yHUKaTU edhek—
Ty Tk 3BAHOr0 «10KaIbHOr0 raciHHA MOXEeX», KO~
NN KOPOTKOCTPOKOBE BUPIBHIOBaHHS B 0QHOMY 65110—
Ui MrLle Nocunoe Hanpyry B iHwomy [13].

[HTerpanbHa Mofenb 003BONSAE OLUIHUTL AONYCTU—
Mi MeXi afanTUBHOro pearyBaHHsa CUCTEMW 00 MO~
MEHTY, MOKM 3aransHa Hanpyra cTabinisauinHmx pe—
3epBiB He JOCArae KPUTUYHOMO PiBHA. AKLLO piBEHb
ctabinizauiHoro 6anaHcy SB cuctemHo Habnmxa—
ETbCHA 00 3HayeHb, KON NpUpICT Aectabinizauin-
HVX edheKTiB NepeBuLLYE MOXIMBICTb HApPOLLyBaH—
HA KOMMEHCATOPHWX PEecypCiB, BMHWKAE CuUTyauis
CTPYKTYPHOi BTOMV CUCTEMM Ta € CUFHANoM A0 He—
06xigHOCTI CTpaTeriYHoro nepernagy BCiel apxiTek—
Typ¥ onepaLinHoi KoHgirypayii nignpuemcTsa.

Baxnmeoro nepeBaroi 3acToCyBaHHA Takux MO—
Jernem € MOXNMBICTb MOAentoBaHHA baratoc—
LUeHapHUx CcTabinizauiHnux nporpam  ynpasniHHS
ornepaLiiHOK CUCTEMOK NPU Pi3HMX KOHIrypaui—
AX PO3BUTKY BIOXMNEHb. 3aBOAKW 3aCTOCYBaHHIO
KOMITHOTEPHMX IMITALINHMX cepeaoBuLL (Hanprknag,
cucTeMU LMDPOBOro «omepauiiHoro BnmM3Hiokay)
NignpUEMCTBO MOXe BUNPoboByBaTu eDEKTUBHICTb
anbTepHaTMBHUX CTabinizauinH1X nporpam Lie 4o
MOMEHTY iX MPaKTU4YHOr0 BNPOBaAXKEHHS.

[HTerpanbHi Mogeni cTabinisadii Ta Kopekuii one—
pauinHoi cuctemu 6yaiBenbHOro NigNnpUEMCTBa 38—
6e3ne4vyioTb CTBOPEHHA CTIAKMX YNpaBMiHCbKNX
MexaHi3MiB afjanTauii B ymoBax cknagHoi 6arato—
thakTOpHOI AvHamikn BydiBENbHOMO CepefoBuLLa,
thopmyroum S0po HaykoBO OBrpyHTOBAHOrO aHTU—
KPW30BOr0o OMepauiiHOro yrnpaBmfiHHA B Cy4acHIn
ByaiBenbHI EKOHOMILL.

Ha Huxye HaBegeHomy pycyHKy 4 306paXeHo iH—-
TerpanbHy Mofens cTabinisauii onepadinHoi cuctemm
byaiBenbHOrO nignpyemcTea. Y cxemi Bigobpaxe—
HO y3rogpKeHy B3aeEMOZI0 MiX BHYTPILLHIMK cTabi—
nisauinHnMn pesepsamu (pecypcHUMN, hiHaHCOBU—
MW, TEXHOMOTYHUMW, NOTICTUYHUMM) T8 30BHILLHIMM
KOMMEHcaTopHUMK Jxxepenamin (3anyyeHHs iHBec—
TUUiA, Oep)XaBHa NigTpUMKa, cybnigpsgHi NoTyX—
HOCTI, KpeauTHi MexaHiamu). NokasaHo noToku dhop—
MyBaHHSA CymapHoro crabinisauinHoro 6anaHcy, e
KOXeH CcTabinisytoumin 6rok 3BaXyeTbCS 38 KPUTUH—
HICTIO BNnmBY. [lpedcTaBneHa CTPyKTypa OO3BOMSE
KOMMIEKCHO OLHUTIX peanbHUiA NoTeHLian cuctemm
[0 CaMOCTIHOI aganTauii i 40 30BHILLHLOI MIgTPUMKM
NpW HaKoMNMYeHHi onepauinHnx gediopmadii.

Ha Hmx4e HaBeaeHoMy pyUCyHKY S npedcTaBneHo
AMHAaMIKy HapoLLlyBaHHsA cTabinisauinHmx bydepis y
4aci nig BNAMBOM BHYTPILLHIX | 30BHILLHIX KOMMEH—
caTopHux 3axofis. BinobpaxeHo, Ak i3 3poCTaHHAM
obcAry BigxuneHb NOCTYNOBO aKTUBYKOTLCH foaaT—
KoBi BydhepHi MICTKOCTI, HApPOLLYETLCS BHYTPILLHS
FHYYKICTb CUCTEMMU, @ NICNsA JOCATHEHHA NEBHOI Me—
XXi — MOYMHAKTb 3any4aTUCs 30BHILLHI KOMMeHca—
TopHi ppxepena. [ padiivHo N03Ha4YeH0 30HM NaTeHT—
HOI aganTauii, akTMBHOI cTabinizauii, KpUTUHHOI MeXi
i 30HM MOBHOrO MepeHacuyeHHs cTabinisauinHmx
pe3epsiB. Mofenb 4eMOHCTPYE YacoBy NOriky po3—
ropTaHHsa cTabinisauinHux 3axofiB y po3pi3di Hapo—
CTaHHs onepadinHnx gedopmadin.

Ha Hux4e HaBefmeHoMy pucyHKy 6 306paxkeHo
baraTokaHaneHy cucTemy cTabinizauinHnx mexa-—
HI3MIB pearyBaHHs onepawiiHoi CUCTEMMU.

BisyanizoBaHO B3aemo3anexH KOMMeHCAaTopHI
KaHanu: hiHaHCOBY KOpekuito, pecypcHe BanaHcy—
BaHHS, NOricTMYHE nepeHanpaBfieHHsA MoTOoKIB, ne—
pebynoBy TEXHOMOMYHUX NaHLUKorB, KagpoBy OMTU—
Mi3aLito Ta yrnpaBniHCbKY CUHXPOHi3auito. Crnctema
Npautoe SK eAVHa IHTEerpoBaHa CTpyKTypa cTabiniza—
Ljii, 4e 38 KOXXHUM HanpsiMoM BigXUneHb akTUBYETbLCA
CBil KOMMEHCATOPHWI KOHTYP 3aneXxHOo Bif MacLu—
Taby i mmnbuHn gectabinisauii. [NpenctasneHa cxe—
Ma Bigobpaxae apxiTekTypy baraTopiBHEBOro pea—
ryBaHHA Ha HAPOCTaHHSA onepauiiHNX BigXMEeHb.

Y Tabnuui 2 y3aranbHEHO NOBHWUIA KOMMEKC cTa—
BinizauiHMX cLeHapiiB, KOTPi 3aCTOCOBYKTLCS Mpwu
dhopmyBaHHi cuctemn cTabinbHOCTI onepauiiHol
cuctemun BymiBenbHOro nignpuemcTtea. B Tabnuui
NPeACcTaBeHo Noriky nepexogy Mixx dasamu po3—
BUTKY BIOXMMEHb — Bif NaTEeHTHOI aganTtauii o Kpu—
TUHHUX PEXMUMIB — i3 3a3Ha4YeHHAM KOMMeHcaTop—
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TexHonoriuHi
pecypcu

Texuonoriuui pecypcu
MaroTh BUCOKY
KPUTHYHICTL ANR
BHYTPiWHbOI cTabinizauii.

BHyTpiwHi
crabinisauiiHi pesepsmn

NoricTuuHi pecypcu
NoricTnyHi pecypcu MaroTb

HU3bKY KPUTUYHICTL AnA
BHYTpiWwHbOI cTabinisauii.

Bucoka KpMTHYHICTE
BNNUBY

X

Hu3sbka KpUTUYHICTD
BNNUBY

3anyuyeHHs
iHBeCTULLIN

3anyyeHHs iHBECTHUIR
KPUTUYHO BaXuee AnA
30BHIWHBLOT NIATPUMKHM.

3oBHIWHI
KOMneHcaTopHi
Bwepena

Cyénigpaami
NOTYMHOCTI

CybniapagHi noTyxHocTi
MaI0Th HH3bKY KPUTUYHICTL
ANA 30BHIWHBOI
NIATPUMKM.

PucyHok 4. Mogensb iHTerpanbHoi crabinisauii onepaudiiHoi cucremu
Lxepeno: po3pobneHo asTopom Ha ocHoBi [15]

. MoyaTKoBi onepauyiiHi
nedopmauii

AKTWBaLiA BHYTPILLHIX
MeXxaHi3mie
@ 3pocTaHHA BigxuneHb

cra6inizauii

@ Mepexia Ao akTUBHOI

PucyHok 5. [juHamika HapoulyBaHHA cTabinizauyiiHux 6ydiepis
Lxepeno: po3pobneHo aBTopom Ha ocHosi [16]

®iHaucoBa Ay

KOpeKyis = ==

OnTumizauin a
nepcowany A K,

Y3roLmeHHA NIOACEKUX
pecypcie 3 noTpebamu

%

Perymosannn Mepeposnoain pecypcis
binarcosux pecypcis ans edextusHocTi
ana ctabinsHocTi
MNepeéynosa
NoricThuxe ﬁ E TEeXHONOriyHMX
nepeHanpasnexus (> w nauyorie

MNepexanpaBnexHs PectpykTypusauis
noTokis AnA npouecis ana
GeanepepeHocTi ananTuBHoCTI

& A Ynpasniucoka
= cuHxpoHisauin

Koopanuauia
ynpaBniHCLKUX 3ycHns

PucyHok 6. BaratokaHanbHa cuctema crabinisauilHux mexaHi3miB pearyBaHHs
Lxepeno: pospobrneHo aBTopom Ha ocHoBI [17]
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Ta6nuus 2. IHTerpoBaHa cuctema crabinizauiilHux cueHapiiB 3 popmanbHUMKN 3aJIE)XXHOCTAMU
KOMMNEeHCaToOpHUX MexXaHi3miB

™

PiBHIOBaHHS

®Ma3a po3- | OcHoBHa xapak- | YnpaBhiHCbKi OuikvBaHMit
BUTKY BifXu—- | TEpUCTUKA cTaHy | 3aBAaHHA cTabi- | OcHoBHI cTabinizauinHi gii eq\;eKT
neHb cucTemMm nisauii
. . [NocTiHWMIM MOHITOPUHI No—
HO.anKOB' MIKPO BMHBHEHHH PaHHIX Ka3HWKIB, onepaTuBHe Kopu— | 3anobiraHHsa Hako—

JlateHtHa BioxmneHHs 6e3 03HaK BigXUIeHb, . .

. B " | ryBaHHS NMOKanbHWX NAaHiB, | MMYEHHI0 KPUTUYHOI
30Ha CUCTEMHOI Hanpy— | MPEBEHTUBHE BU

MikpoaganTauis BHYTPILLHIX
LMKniB

HecTabinbHOCTI

3oHa akymy-
nauii

[MoyvaTok nomiTHOI
KyMynsauii Bigxm—
NeHb B OKPeMMX

CTpumyBaHHsA no—
LanblLUIoro po3BuT—
Ky HecTabinbHOCTI
4yepes 3afisHHSA

3any4yeHHst 6ydepHmx 3ana—
ciB MaTepianis, pe3epBHUX
TPYLOBMX PECYPCIB Ta TEX—
HiKW, ToKanbHa oNTUMI3aLlia

SHMWXKXEHHA amMmnni—
TYOW BiOXWNeHb 6e3
nepernagy saranb—

30Hax BHYTPILLHIX pe3ep— | 3aBaHTaXXeHOCTi BUPOBHN4MX HOro NPOEeKTy
BiB OINsHOK
KoopanHauis .
["Hy4Kke nepennaHyBaHHsA MiX | TumyacoBa cTa—
CWHXPOHHE HaKo— | MyNbTUKaHaNbHNUX Y P Y

06’ekTamMmu, Nepepo3nogin
NOTY>XHOCTEW, NepeHanaLuTy—
BaHHSA NiOPALHNX 3aBAaHb,
Kopekuia rpaduikis nnaTexis

6inizauia cuctem—
HOT AMHaMiKn 6e3
rMMBOKMX PECTPYK—
Typu3auin

[Nepernag NpoeKTHOro NopT—
dhens, 3NnTTS TEXHOMNONIYHNX
eTanis, NeperpynyBaHHs
thiHaHCOBUX oKepen, LeHTpa—
nisavia ynpasniHHA

36epeXxeHHs
uinicHocTi cucTe—
MU 4epes rmmboky
TpaHcdopmaLito

piBHOBarK

Mepeakpu- | nuyeHHs baraTboXx | KOMMEHCATOPIB,
30Ba 30Ha B33AEMOMOB'A3aHUX | MO0binisauia go—
360iB CTYMHWX yNpaBmiH—
CbKWX PECYPCIB
K CuctemHa Hanpyra | MacLutabHa nepe-—
puTUYHa L
20Ha 3 priavkom 3pusy | GyAoBa onepauinHol
MPOEKTHUX LMKIB apxiTekTypu
3owa nepe- | N | nporpain araci -
BaHTa)XEHHA

3auii

dopcoBaHe NpPUNUHEHHS
YaCTMHW NPOEKTIB, NiKBiga—
Ljif BY3bKMX MiCLib, EKCTPEHE
3any4eHHs iIHBECTULIN, LIeH—
TpanisoBaHui aHTUKPU30BUIA
KOHTPO/b

BigHoBReHHA Xntt—
€30aTHOCTI Nignpu-—
EMCTBA, 3anobi—
raHHsA hiHaHCcoBIn
3ynuHL

Lxepeno: po3pobneHo aBTopom Ha ocHoBi [18]

HMX MexaHi3MiB, hopmMani3oBaHMX 3aneXHoCTen
cTabini3auii Ta NPOrHo30BaHOro edekTy BTPy4aH—
Ha. Tabnuus cMCTEMHO MOEQHYE aHaniTMyHI op—
Mynun ctabinisauii 3 NPakTUYHUMIK YrPaBniHCbLKMMU
PILLEHHAMM Y MeXax IHTerpoBaHoi MOAenNi aHTUKpU—
30BOro perynoBaHHs onepawiHX NPoLEeCiB.

BucHoBok

[NpoBegeHe QoCnigXXeHHA mokasano, Lo edek—
TVMBHE yNpaBmiHHA OMNepauinHUMK BIOXUNEHHAMU €
OOHUM i3 KIKO40BMX HanpAMiB 3abesneveHHs cTa—
BiNbHOCTI Ta KOHKYPEHTOCMPOMOXHOCTI 6yaiBenb—
HUX nignpvemcTs. Po3pobneHnin iHCTpyMeHTapii
MOHITOPWHIY, aHani3y Ta MPoOrHo3yBaHHA [O3BONSE
He nuwe doikcyBaTy NOTOYHI BIOXWIEHHS, ane i ne—
penbavaT pO3BUTOK KPU30BUX CUTYaLLiIN.

CdhopmoBaHa mMopenb FPyHTYETbCS Ha iHTerpa-—
i aHaniTU4YHMX, MaTeMaTUYHNX Ta LMpoBMX Me—
TOAIB yNpaBniHHA. 30Kpema, BUKOPUCTaHHSA IHCTPY—
mMeHTiB Data Mining i Machine Learning gae amory
ineHTUdDikyBaTV NaTeHTHI pU3MKKW, TOAI K CLeHap—

He NporHo3yBaHHA Ha ocHoBi Digital Twin 3abe3ne—
4YyE MOLENOBAHHA PI3HMX BapiaHTIB PO3BUTKY Mogii.
ImiTauinHi Mopeni [o3BONATL OUHIOBATU BNNB
3MiHV nNapamMeTpiB BUPOBHMYMX NPOLECIB HA PiBEHb
onepauiHoi cTabinbHOCTI.

3anpoBapXeHHs cucteMm baraTopiBHEBOrO MOHI—
TOpuHry 3abesnevye CTPYKTypM3aLiio BigxXuneHb 3a
30HaMV pu3nKy — Bi 6e3neY4HNX A0 KPUTUYHKX, LLO
[O3E MOXIMBICTb MiANPUEMCTBaAM CBOEYACHO 3aCTO—
coByBaTu cTabinisauinHi 3axogn. Baxnveum npak-—
TUYHUM pe3ynbTaToM € CTBOPEeHHA Tabnuui ctabi—
nisauiiHNX CLueHapiiB, fAka [03BOMSE Y3rodkyBaTu
yNPaBniHCbKI PILLEHHS i3 NOTOYHMM CTaHOM onepa—
LinHoi cuctemu. Lle cnpuse nigBULLEHHIO THYYKOCTI
yNpaBniHHA, CKOPOYEHHIO 4acy pearyBaHHA Ha Kpy—
30Bi 3MiH/ Ta 3HVXXEHHIO BUTPAT, MOB'A3aHMX i3 Mpo—
CTOEM abo HeeheKTVBHVMM BUKOPUCTaHHAM pe-—
cypciB. OTxe, iHTEerpauia uMpoBMX aHamiTUHHNX
TEXHOSOrIA y NPOLECH MOHITOPUHIY Ta MpPOrHO3y—
BaHHS € HEOBXIAHOK YMOBOK Cy4aCHOr0 ynpaBniHHS.
Peanizaujs 3anponoHoBaHoi Mogeni 3abeaneyye ne—
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pexig Ao KoHUenuji «po3yMHOro yrnpasniHHAY» (Smart
Management), y Me>ax aKoi piLLeHHS NPUAMAaTLCS
Ha OCHOBI faHuX, a He iHTYyiuii. Lle go3sonse cTtBopy—
TV eheKTMBHY CUCTEMY OMepaLliiHOro KOHTPONO, LLO
3abeanedvye cTabifnbHICTb, a@anTMBHICTb Ta [OBro—
CTPOKOBY eheKTUBHICTb AiANbHOCTI ByAiBENbHMX Nig—
NPUYEMCTB Y MIHIMBOMY EKOHOMIYHOMY CEPELOBULL.
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MNMoniTtuka ynpaeniHHA AebiTopcbKolo 3aboprosaHicTio
B cuctemi chiHaHcOBOiI 6e3nekun nignpuemcTs
3 BUpOGHULUTBA Ta TOpriBni meaom

lMpeamerom gocnigxeHHs € CyKyrnHICTb 3ax04iB yrpaBniHHS AebiTopCcbKOo 3aboproBaHIiCTIoO 3 Me—
TOH MiABULLEHHST (hiHaHCOBOI 6e3rneku nigrpueMCTB.

Merorwo pocnigxeHHs € aHani3 cTaHy ynpasniHHA 0ebiTOPCbKO 3ab0proBaHICTHO MigNpPUEMCTB 3
BUpObHWYTBA Ta TOPrisai MeAoM, (hOpMyBaHHS METOAUYHOO MigXoAY [0 iReHTVIKaLii HarnpsamiB nigBu—
LeHHs if ehekTUBHOCTI 3 MEeTO0 3abe3neYeHHs] ix (hiHaHCOBOI be3rneku.

Merogu pocnipxeHHA. Y poboTi BUKOPUCTAHO 3arafnbHOHayKoBi Ta creuianbHi metTogu. o skux
MOXXHa BIQHECTW: y3arasibHEeHHS, aHani3, CUHTE3, MOPIBHANbHUA, rpachivHmV Ta IHLLI MeToau.

Pesynbratn poborn. Y3ararnbHEHO CYKYrHICTb MOKa3HWKIB AN1S OLIHIOBaHHS eGheKTUBHOCTI YrpaB/iiHHSA
[ebiTopCcbKor0 3ab0proBaHICTIO Ha MIANPUEMCTBAX, OLHEHO OCHOBHI PU3VKI B YrpaBiiHHI 4EBITOPCLKO 38—
boproBaHICTIO MigrpUEMCTB, CEhOPMOBaHO HarNPsiM MIABULLIEHHST eqbeKTUBHOCTI YrpaBiHHS OeBITOPCLKOH
3aboproBaHICTIO 3 ypaxyBaHHSIM i KoegbilieHTy Bapiauii Ta 0bCcsriB, OLHEHO PO3MIP NMEPEBULLIEHHST (haKTU4—
HOro po3mipy AebiTopcbKoi 3a60proBaHOCTI Hag 6e3ne4HM po3MipoM, 3arporoHOBaHO METOL eKCrpec Aia—
FHOCTYBaHHs1 CTaHy roniTyKy yrpasriiHHA AebITOPCHKOK0 3a60proBaHICTHO Ha MiANPUEMCTBI, y3ararnbHeHo TUMn

BucHoBkn. Y BubipLi nigrnpnemMcTs 3 BUpobHMUTBA Ta TOPriBAi MEAOM CrOCTEpIiracThCs pisHa ehek—
TUBHICTb yripaBiHHSA AeBITOPCLKO 3ab60ProBaHICTHO, L0 CBIQYATL PO Pi3HI MigXo[v Ao hopMyBaHHs
MoniTUKKY Takoro ynpasniHHA. [ns hopmyBaHHS ehekTUBHOI cucTemMu ynpasriiHHA AeBITOPCLKO 38—
boprosaHicTio NoBvHHa 6yTy cchopmMoBaHa rnoniTyKa, Nigxoav, BpaxoBaHi 0CobmMBOCTi, IHCTPYMeEHTAapiv
T8 METOAWKM OLiHIOBaHHS Ta aHanizyBaHHs AebiTopcbKoi 3aboproBaHOCTI. 3anpornoHoBaHa CyKYyrHICTb
MeToANYHUX NiOXOAIB [O3BOMNTEL aHani3yBaTy Ta KOHTPOKBAaTY CTaH (hiHaHCOoBOI 6e3reku nignpuem—
CTBa LUSAXOM BrAVBY Ha PO3MIpy 1oro AebiTopcbkoi 3ab0oproBaHOCTI.

Knro4oBi cnoBa: febitopceka 3aboproBaHICTb, (hiHaHCOBa be3neka, Meg, nigrnpuemMcTBo, rnoaiTyka,

YrpaBIliHHS.

OLEKSANDR USYK,
VALENTYNA MARCHENKO

Accounts receivable management policy in the financial
security system of honey production and trade enterprises
The subject of the study is a set of measures for managing accounts receivable with the aim of
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