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²íñòðóìåíòàð³é ìîí³òîðèíãó, àíàë³çó òà ïðîãíîçóâàííÿ 
â³äõèëåíü â îïåðàö³éí³é ä³ÿëüíîñò³ áóä³âåëüíèõ 

ï³äïðèºìñòâ
Ïðåäìåòîì äîñë³äæåííÿ º ôîðìóâàííÿ òà ïðàêòè÷íå çàñòîñóâàííÿ ³íñòðóìåíòàð³þ ìîí³òîðèí-

ãó, àíàë³çó òà ïðîãíîçóâàííÿ â³äõèëåíü â îïåðàö³éí³é ä³ÿëüíîñò³ áóä³âåëüíèõ ï³äïðèºìñòâ. Ó ðîáîò³ 
äîñë³äæóþòüñÿ ìåòîäè âèÿâëåííÿ ëàòåíòíèõ îïåðàö³éíèõ çáî¿â, êóìóëÿòèâíèõ ðèçèê³â ³ äèíàì³÷íèõ 
çì³í ó âèðîáíè÷î–åêîíîì³÷íèõ ïðîöåñàõ. Îñîáëèâà óâàãà ïðèä³ëÿºòüñÿ ñòâîðåííþ àíàë³òè÷íèõ 
ìîäåëåé, çäàòíèõ çàáåçïå÷èòè ðàííþ ä³àãíîñòèêó äåñòàá³ë³çóþ÷èõ ôàêòîð³â ³ ôîðìóâàííÿ ñèñòå-
ìè ïðîãíîçíî¿ îö³íêè ð³âíÿ îïåðàö³éíî¿ ñò³éêîñò³. Ïðåäìåòîì òàêîæ º âèçíà÷åííÿ çàêîíîì³ðíîñ-
òåé íàðîñòàííÿ îïåðàö³éíèõ â³äõèëåíü, ðîçðîáêà ³íäèêàòîð³â ðèçèêó, ïîáóäîâà ñöåíàðíèõ ìîäåëåé 
ðîçâèòêó êðèçîâèõ ñòàí³â òà ³íòåãðàö³ÿ öèôðîâèõ çàñîá³â ìîí³òîðèíãó ó ñèñòåìó óïðàâë³ííÿ. Ðîç-
ãëÿäàþòüñÿ âçàºìîçâ’ÿçêè ì³æ âíóòð³øí³ìè ïðîöåñàìè (ðåñóðñíèìè, òåõíîëîã³÷íèìè, ëîã³ñòè÷íè-
ìè, ô³íàíñîâèìè) òà çîâí³øí³ìè ÷èííèêàìè (ðèíêîâèìè, ðåãóëÿòîðíèìè, ìàêðîåêîíîì³÷íèìè), ÿê³ 
âïëèâàþòü íà ñòàá³ëüí³ñòü îïåðàö³éíî¿ ä³ÿëüíîñò³.

Ìåòîþ ñòàòò³ º ôîðìóâàííÿ êîìïëåêñíîãî òåîðåòèêî–ìåòîäè÷íîãî ï³äõîäó äî ìîí³òîðèíãó, 
àíàë³çó òà ïðîãíîçóâàííÿ îïåðàö³éíèõ â³äõèëåíü ó áóä³âåëüíèõ ï³äïðèºìñòâàõ. Ðîáîòà ñïðÿìîâàíà 
íà ðîçðîáêó ìîäåëåé ðàííüîãî ïîïåðåäæåííÿ, ÿê³ çàáåçïå÷óþòü ñâîº÷àñíå âèÿâëåííÿ äåñòàá³ë³-
çóþ÷èõ òåíäåíö³é ³ çàïîá³ãàííÿ êðèçîâèì ïðîöåñàì. Îñíîâíà ³äåÿ ïîëÿãàº ó ñòâîðåíí³ ³íñòðóìåí-
òàð³þ, ùî ïîºäíóº ê³ëüê³ñí³ ìåòîäè îö³íêè ðèçèê³â, ñöåíàðíå ìîäåëþâàííÿ òà öèôðîâó àíàë³òèêó 
äëÿ ï³äòðèìêè óïðàâë³íñüêèõ ð³øåíü ó ðåàëüíîìó ÷àñ³.

Ìåòîäîëîã³ÿ ïðîâåäåííÿ ðîáîòè. Ìåòîäîëîã³÷íó îñíîâó äîñë³äæåííÿ ñòàíîâëÿòü ñèñòåìíèé, 
ïðîöåñíèé ³ àíàë³òè÷íèé ï³äõîäè, ùî çàáåçïå÷óþòü êîìïëåêñíå ðîçóì³ííÿ îïåðàö³éíî¿ ñòàá³ëüíîñò³ 
áóä³âåëüíîãî ï³äïðèºìñòâà. Âèêîðèñòàíî ìåòîäè ìàòåìàòè÷íîãî ìîäåëþâàííÿ äëÿ îïèñó êóìóëÿ-
òèâíîãî ðîçâèòêó â³äõèëåíü, ñöåíàðíîãî ïðîãíîçóâàííÿ òà îö³íêè éìîâ³ðíîñò³ ïåðåõîäó äî ôàç êðè-
òè÷íî¿ íåñòàá³ëüíîñò³. Äëÿ äîñë³äæåííÿ äèíàì³êè îïåðàö³éíèõ ïðîöåñ³â çàñòîñîâàíî ³ì³òàö³éí³ ìîäå-
ë³ òà ìåòîäè ñòàòèñòè÷íîãî àíàë³çó (êîðåëÿö³éíî–ðåãðåñ³éí³ ìîäåë³, ÷àñîâ³ ðÿäè, ôàêòîðíèé àíàë³ç). 
Âèçíà÷åííÿ ëàòåíòíèõ ôàç íàêîïè÷åííÿ â³äõèëåíü çä³éñíåíî ÷åðåç àíàë³òèêó ðèçèê³â íà îñíîâ³ Data 
Mining òà Machine Learning. Ñöåíàðí³ ìîäåë³ ïîáóäîâàíî çà äîïîìîãîþ ³íñòðóìåíò³â öèôðîâîãî 
«îïåðàö³éíîãî áëèçíþêà» (Digital Twin) òà Business Intelligence–ïàíåëåé äëÿ ìîí³òîðèíãó â ðåàëü-
íîìó ÷àñ³. Äîäàòêîâî âèêîðèñòàíî ìåòîäè SWOT–àíàë³çó äëÿ âèçíà÷åííÿ ñèëüíèõ ³ ñëàáêèõ ñòîð³í 
ñèñòåìè óïðàâë³ííÿ, à òàêîæ PESTEL–àíàë³çó äëÿ îö³íêè çîâí³øí³õ âïëèâ³â. Íà îñíîâ³ öèõ ìåòîä³â 
ïîáóäîâàíî ³íòåãðàëüíó ìîäåëü ñòàá³ë³çàö³¿ îïåðàö³éíî¿ ñèñòåìè, ÿêà äîçâîëÿº ê³ëüê³ñíî îö³íþâàòè 
áàëàíñ ì³æ âíóòð³øí³ìè ðåçåðâàìè òà çîâí³øí³ìè êîìïåíñàòîðíèìè ôàêòîðàìè.

Ðåçóëüòàòè ðîáîòè. Ó ðåçóëüòàò³ äîñë³äæåííÿ ñôîðìîâàíî áàãàòîð³âíåâó ñèñòåìó ìîí³òîðèíãó 
îïåðàö³éíèõ â³äõèëåíü, ùî âêëþ÷àº òðè êëþ÷îâ³ áëîêè: àíàë³òè÷íèé (âèÿâëåííÿ â³äõèëåíü ³ ïðè÷èí 
¿õ âèíèêíåííÿ), ïðîãíîñòè÷íèé (îö³íêà éìîâ³ðíîñò³ ðîçâèòêó êðèçîâèõ ïðîöåñ³â) òà ñòàá³ë³çàö³éíèé 
(ðîçðîáêà êîìïåíñàòîðíèõ ìåõàí³çì³â). Ðîçðîáëåíî ìàòåìàòè÷í³ ìîäåë³ êóìóëÿòèâíîãî ðèçèêó, 
ïðîãíîçíî¿ íàïðóãè òà ³íòåãðàëüíîãî ñòàá³ë³çàö³éíîãî áàëàíñó, ÿê³ äîçâîëÿþòü ê³ëüê³ñíî îö³íþâà-
òè ð³âåíü îïåðàö³éíî¿ ñò³éêîñò³. Çàïðîïîíîâàíà ñèñòåìà ä³àãíîñòèêè ïîðîã³â ñòàá³ëüíîñò³ âèçíà-
÷àº ÷îòèðè çîíè ðèçèêó: áåçïå÷íó, ëàòåíòíó, ïåðåäêðèçîâó òà êðèòè÷íó. Íà ïðàêòè÷íîìó ð³âí³ çà-
ïðîïîíîâàíî òàáëèöþ ñòàá³ë³çàö³éíèõ ñöåíàð³¿â, äå äëÿ êîæíî¿ çîíè íàâåäåíî òèï óïðàâë³íñüêîãî 
âòðó÷àííÿ, ïàðàìåòðè ñòàá³ë³çàö³¿ òà î÷³êóâàíèé åôåêò. Âèêîðèñòàííÿ ö³º¿ ñèñòåìè äàº çìîãó ï³ä-
ïðèºìñòâàì áóä³âåëüíî¿ ãàëóç³ îïåðàòèâíî ðåàãóâàòè íà íàêîïè÷åííÿ â³äõèëåíü, çíèæóâàòè ðèçèê 
îïåðàö³éíîãî êîëàïñó òà ï³äâèùóâàòè åôåêòèâí³ñòü óïðàâë³íñüêèõ ð³øåíü.

Âèñíîâêè. Çàïðîïîíîâàíà ìîäåëü ìîí³òîðèíãó, àíàë³çó òà ïðîãíîçóâàííÿ â³äõèëåíü â îïåðàö³éí³é 
ä³ÿëüíîñò³ áóä³âåëüíèõ ï³äïðèºìñòâ äîâåëà åôåêòèâí³ñòü ³íòåãðàö³¿ àíàë³òè÷íèõ ³ öèôðîâèõ ï³äõîä³â. 
Ñèñòåìàòèçàö³ÿ ìåòîä³â âèÿâëåííÿ îïåðàö³éíèõ ðèçèê³â äàëà çìîãó ñòðóêòóðóâàòè ïðîöåñ óïðàâë³í-
íÿ â³ä ëàòåíòíèõ ôàç äî êðèçîâèõ ðåæèì³â. Âèçíà÷åíî, ùî ïðîãíîçóâàííÿ â³äõèëåíü ³ç âèêîðèñòàí-
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íÿì ³ì³òàö³éíèõ ìîäåëåé çàáåçïå÷óº ñâîº÷àñíó ä³àãíîñòèêó äåñòàá³ë³çàö³éíèõ òåíäåíö³é ³ ï³äâèùóº 
àäàïòèâí³ñòü ï³äïðèºìñòâà äî çîâí³øí³õ âèêëèê³â. Ðîçðîáëåí³ ñòàá³ë³çàö³éí³ ñöåíàð³¿ äàþòü ìîæëè-
â³ñòü ïîáóäóâàòè ñèñòåìó áàãàòîð³âíåâîãî ðåàãóâàííÿ — â³ä êîðîòêîñòðîêîâèõ êîðåêö³é äî ñòðàòå-
ã³÷íî¿ ïåðåáóäîâè îïåðàö³éíî¿ àðõ³òåêòóðè. ²íòåãðàö³ÿ ³íñòðóìåíò³â Big Data, øòó÷íîãî ³íòåëåêòó òà 
Business Intelligence ó ìîí³òîðèíãîâ³ ïëàòôîðìè ñòâîðþº îñíîâó äëÿ ôîðìóâàííÿ öèôðîâîãî îïå-
ðàö³éíîãî êîíòðîëþ. Ïðàêòè÷íå çàñòîñóâàííÿ ìîäåë³ äîçâîëÿº ï³äïðèºìñòâàì åôåêòèâí³øå ðîç-
ïîä³ëÿòè ðåñóðñè, ì³í³ì³çóâàòè ô³íàíñîâ³ âòðàòè òà çàïîá³ãàòè âèíèêíåííþ êðèòè÷íèõ äåôîðìàö³é ó 
âèðîáíè÷èõ ïðîöåñàõ. Îòæå, ïîáóäîâàíà ñèñòåìà º âàæëèâèì åëåìåíòîì àíòèêðèçîâîãî óïðàâë³ííÿ 
òà ï³äâèùåííÿ îïåðàö³éíî¿ ñò³éêîñò³ áóä³âåëüíèõ ï³äïðèºìñòâ ó ñó÷àñíèõ åêîíîì³÷íèõ óìîâàõ.

Êëþ÷îâ³ ñëîâà: ìîí³òîðèíã, ïðîãíîçóâàííÿ, îïåðàö³éíà ä³ÿëüí³ñòü, áóä³âåëüíå ï³äïðèºìñòâî, 
â³äõèëåííÿ, ñòàá³ë³çàö³éí³ ìîäåë³, ðèçèê–ìåíåäæìåíò, àíàë³òèêà, öèôðîâèé áëèçíþê.

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 
quantitative 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 
twin» (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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Ïîñòàíîâêà ïðîáëåìè. Îïåðàö³éíà ä³ÿëüí³ñòü 
áóä³âåëüíèõ ï³äïðèºìñòâ õàðàêòåðèçóºòüñÿ âèñî-
êèì ð³âíåì äèíàì³÷íîñò³, çàëåæí³ñòþ â³ä çîâí³øí³õ 
÷èííèê³â òà ñêëàäí³ñòþ âçàºìîä³¿ ì³æ òåõíîëîã³÷-
íèìè, ô³íàíñîâèìè é îðãàí³çàö³éíèìè ïðîöåñàìè. 
Ïîñò³éí³ çì³íè ðèíêîâèõ óìîâ, êîëèâàííÿ âàðòîñò³ 
ðåñóðñ³â, ðåãóëÿòîðí³ îíîâëåííÿ, à òàêîæ âïëèâ 
ìàêðîåêîíîì³÷íèõ ³ ñîö³àëüíèõ ôàêòîð³â ñòâîðþ-
þòü ïåðåäóìîâè äëÿ âèíèêíåííÿ â³äõèëåíü ó âè-
ðîáíè÷î–åêîíîì³÷íèõ ïîêàçíèêàõ. Òàê³ â³äõèëåí-
íÿ ìîæóòü íàáóâàòè êóìóëÿòèâíîãî õàðàêòåðó, 
ïîñòóïîâî çíèæóþ÷è åôåêòèâí³ñòü ä³ÿëüíîñò³, ùî 
óñêëàäíþº âèÿâëåííÿ ðàíí³õ îçíàê íåñòàá³ëüíîñò³.

Íàÿâí³ ñèñòåìè óïðàâë³ííÿ çäåá³ëüøîãî çîñåðå-
äæåí³ íà ô³êñàö³¿ ôàêòè÷íèõ ïîêàçíèê³â ³ ðåàãóâàíí³ 
ï³ñëÿ íàñòàííÿ íåãàòèâíèõ ïîä³é, òîä³ ÿê ó ñó÷àñíèõ 
óìîâàõ íåîáõ³äí³ ³íñòðóìåíòè, çäàòí³ çàáåçïå÷è-
òè ïðåâåíòèâíå âèÿâëåííÿ ðèçèê³â ³ ïðîãíîçóâàííÿ 
òåíäåíö³é. Îñîáëèâî àêòóàëüíèì º ñòâîðåííÿ öèô-
ðîâèõ ñèñòåì ìîí³òîðèíãó, ÿê³ ïîºäíóþòü àíàë³òè÷-
í³ ìåòîäè îö³íêè â³äõèëåíü ³ç ìåõàí³çìàìè îïåðà-
òèâíîãî êîíòðîëþ. Ñêëàäí³ñòü ïðîáëåìè ïîëÿãàº 
ó â³äñóòíîñò³ ³íòåãðîâàíî¿ ìîäåë³, ÿêà á ïîºäíóâà-
ëà ê³ëüê³ñí³, ³ì³òàö³éí³ òà ñöåíàðí³ ï³äõîäè äî àíà-
ë³çó îïåðàö³éíèõ ïðîöåñ³â. Îòæå, ïîñòàº ïîòðåáà ó 
ôîðìóâàíí³ ö³ë³ñíîãî ³íñòðóìåíòàð³þ ìîí³òîðèíãó, 
àíàë³çó òà ïðîãíîçóâàííÿ â³äõèëåíü, ùî äîçâîëèòü 
íå ëèøå ô³êñóâàòè ïðîáëåìè, à é ïðîãíîçóâàòè ¿õ 
ðîçâèòîê òà çàáåçïå÷óâàòè ñòàá³ëüí³ñòü îïåðàö³é-
íî¿ ñèñòåìè ï³äïðèºìñòâà.

Àíàë³ç äîñë³äæåíü ³ ïóáë³êàö³é ïðîáëå-
ìè. Ïðîáëåìàòèêà ìîí³òîðèíãó é àíàë³çó îïå-

ðàö³éíèõ â³äõèëåíü àêòèâíî ðîçãëÿäàºòüñÿ â ìå-
æàõ åêîíîì³÷íèõ, óïðàâë³íñüêèõ ³ òåõí³÷íèõ íàóê. 
Çàðóá³æí³ äîñë³äíèêè àêöåíòóþòü óâàãó íà âàæ-
ëèâîñò³ ³íòåãðàö³¿ ³íñòðóìåíò³â Big Data, Machine 
Learning ³ öèôðîâèõ ïëàòôîðì òèïó ERP, BI òà 
Digital Twin ó ñèñòåìè óïðàâë³ííÿ ï³äïðèºìñòâîì. 
Ö³ òåõíîëîã³¿ äàþòü çìîãó àâòîìàòè÷íî â³äñòå-
æóâàòè â³äõèëåííÿ, âèÿâëÿòè ïðè÷èííî–íàñë³ä-
êîâ³ çâ’ÿçêè òà ôîðìóâàòè ïðîãíîñòè÷í³ ñöåíàð³¿. 
Â óêðà¿íñüêîìó íàóêîâîìó ñåðåäîâèù³ ïèòàííÿ 
îïåðàö³éíîãî ìîí³òîðèíãó ïðîïîíóþòü àäàïòèâí³ 
ìîäåë³ óïðàâë³ííÿ ðèçèêàìè ó áóä³âåëüíèõ îðãà-
í³çàö³ÿõ. Âîíè ï³äêðåñëþþòü, ùî ãîëîâíîþ ïðî-
áëåìîþ ãàëóç³ º íåäîñòàòíÿ àâòîìàòèçàö³ÿ ñèñ-
òåì óïðàâë³ííÿ, â³äñóòí³ñòü ñòàíäàðòèçîâàíèõ 
àëãîðèòì³â âèÿâëåííÿ â³äõèëåíü ³ íèçüêèé ð³âåíü 
àíàë³òè÷íî¿ ï³äòðèìêè ð³øåíü. Çàðóá³æí³ ïóáë³-
êàö³¿ òàêîæ âêàçóþòü íà çíà÷åííÿ àíàë³òè÷íîãî 
ïðîãíîçóâàííÿ òà ñèìóëÿö³éíîãî ìîäåëþâàííÿ, 
ÿê³ äîçâîëÿþòü îö³íþâàòè âïëèâ ôàêòîð³â ðèçèêó 
íà ñòàá³ëüí³ñòü ï³äïðèºìñòâà. Âîäíî÷àñ, ó á³ëü-
øîñò³ äîñë³äæåíü áðàêóº óâàãè äî ³íòåãðàö³¿ ñòà-
òèñòè÷íèõ ìåòîä³â ³ ìîäåëåé øòó÷íîãî ³íòåëåêòó ó 
ºäèíó îïåðàö³éíó åêîñèñòåìó.

Òàêèì ÷èíîì, àíàë³ç íàóêîâèõ ïóáë³êà-
ö³é çàñâ³ä÷óº íàÿâí³ñòü ðîçð³çíåíèõ ï³äõîä³â äî 
óïðàâë³ííÿ îïåðàö³éíèìè â³äõèëåííÿìè, ïðîòå 
â³äñóòí³ñòü ñèñòåìíîãî, áàãàòîð³âíåâîãî ³íñòðó-
ìåíòàð³þ, ùî ïîºäíóº ìîí³òîðèíã, àíàë³ç, ïðî-
ãíîçóâàííÿ òà ñòàá³ë³çàö³þ ïðîöåñ³â. Öå ñòâî-
ðþº ïîòðåáó ó ðîçðîáö³ êîìïëåêñíî¿ ìåòîäèêè, 
ÿêà âðàõîâóâàòèìå ñïåöèô³êó áóä³âåëüíî¿ ãàëóç³, 

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.
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öèôðîâ³ òåõíîëîã³¿ òà àíàë³òè÷íó ³íòåãðàö³þ ïî-
êàçíèê³â ó ºäèíó ñèñòåìó óïðàâë³ííÿ.

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ïðîãíîçó-
âàííÿ ðîçâèòêó îïåðàö³éíèõ â³äõèëåíü â ñèñòåì³ 
áóä³âåëüíîãî ï³äïðèºìñòâà º êëþ÷îâèì íàïðÿ-
ìîì óïðàâë³ííÿ ñò³éê³ñòþ îïåðàö³éíèõ ïðîöåñ³â. 
Â³äì³ííîþ îñîáëèâ³ñòþ îïåðàö³éíî¿ ä³ÿëüíîñò³ â 
áóä³âíèöòâ³ º âèñîêà ÷óòëèâ³ñòü äî íàêîïè÷åííÿ 
âíóòð³øí³õ äèñáàëàíñ³â, êîòð³ ìàþòü âëàñòèâ³ñòü 
òðàíñôîðìóâàòèñÿ â ñèñòåìí³ êðèçîâ³ äåôîð-
ìàö³¿ ïðè â³äíîñíî ìàëèõ ïî÷àòêîâèõ êîëèâàí-
íÿõ îêðåìèõ ïàðàìåòð³â. Ðîçðîáêà ïðîãíîñòè÷-
íèõ ìîäåëåé, çäàòíèõ ô³êñóâàòè ïîòî÷íèé ñòàí 
îïåðàö³éíèõ ïîòîê³â òà ïåðåäáà÷àòè òðàºêòîð³þ 
¿õ ìîæëèâîãî ðîçâèòêó ìàº ïåðøî÷åðãîâå çíà-
÷åííÿ äëÿ óïðàâë³íñüêèõ ñèñòåì ðàííüîãî ïîïå-
ðåäæåííÿ [1].

Áóäü–ÿêå îïåðàö³éíå â³äõèëåííÿ ðîçãîðòàºòüñÿ 
ó ÷àñ³ ÿê ðåçóëüòàò êóìóëÿö³¿ äåñòàá³ë³çóþ÷èõ ôàê-
òîð³â. Ïî÷àòêîâî äð³áí³ â³äõèëåííÿ ìàþòü âëàñ-
òèâ³ñòü íàêîïè÷óâàòèñü, ïîñèëþâàòè îäíå îäíîãî 
òà ïåðåõîäèòè â ôàçó ëàâèíîïîä³áíîãî íàðîñòàí-
íÿ. Äëÿ ìîäåëþâàííÿ òàêîãî ïðîöåñó ââîäèòüñÿ 
ôóíêö³ÿ êóìóëÿòèâíîãî ðèçèêó ðîçâèòêó îïåðà-
ö³éíèõ â³äõèëåíü, ùî â³äîáðàæàº ³íòåãðàëüíó ñóìó 
äåôîðìàö³éíèõ çñóâ³â ó êîæíîìó ç âíóòð³øí³õ ïà-
ðàìåòð³â çà âåñü àíàë³çîâàíèé ïåð³îä ÷àñó:

, (1)

äå: CR — ³íòåãðàëüíèé êóìóëÿòèâíèé ðèçèê, 
i— âàãîâèé êîåô³ö³ºíò çíà÷óùîñò³ êîæíîãî ³ç âíó-

òð³øí³õ ïàðàìåòð³â, Di(t) — ôóíêö³ÿ äèíàì³êè â³ä-
õèëåíü ïî êîæíîìó ïàðàìåòðó ó ÷àñ³ t, T — ãîðè-
çîíò ïðîãíîçóâàííÿ. 

Ìîäåëü äîçâîëÿº àêóìóëþâàòè åôåêò íàðî-
ñòàííÿ â³äõèëåíü â äèíàì³ö³ îïåðàö³éíî¿ ñèñòå-
ìè, ùî îñîáëèâî âàæëèâî äëÿ áàãàòîôàçíèõ áó-
ä³âåëüíèõ ïðîåêò³â [2].

Îäíàê êóìóëÿö³ÿ äåôîðìàö³é íå º ë³í³éíèì ïðî-
öåñîì. Çàëåæíî â³ä ïîºäíàííÿ çîâí³øí³õ ³ âíó-
òð³øí³õ äåòåðì³íàíò ó áóäü–ÿêèé ìîìåíò ÷àñó 
ìîæëèâèé ð³çêèé ïåðåõ³ä ñèñòåìè â ôàçó îïåðà-
ö³éíî¿ íåñòàá³ëüíîñò³. Ìîäåë³ ïðîãíîçóâàííÿ äî-
ïîâíþþòüñÿ ñöåíàðíèìè êîìïîíåíòàìè, êîòð³ 
âðàõîâóþòü éìîâ³ðí³ñòü âèíèêíåííÿ ð³çíèõ ðå-
æèì³â ðîçâèòêó îïåðàö³éíèõ ïîä³é. Éìîâ³ðí³ñíà 
ôóíêö³ÿ ñöåíàðíî¿ ðåàë³çàö³¿ äîçâîëÿº ôîðìàë³-
çóâàòè ðèçèêè ïåðåõîäó â êðèòè÷íèé ðåæèì:

,
(2)

äå: P(S) — éìîâ³ðí³ñòü íàñòàííÿ êîíêðåòíîãî 
ñöåíàð³þ ðîçâèòêó îïåðàö³éíèõ â³äõèëåíü, pj

xj — 
éìîâ³ðí³ñòü ðåàë³çàö³¿ êîæíîãî ³ç m êëþ÷îâèõ 
äåñòàá³ë³çóþ÷èõ ôàêòîð³â, xj — ³íäèêàòîð ðåàë³çà-
ö³¿ j–ãî ôàêòîðà (1 — àêòèâíèé, 0 — â³äñóòí³é). 

Ñòðóêòóðà äîçâîëÿº ³ì³òóâàòè ìíîæèíí³ ñöåíà-
ð³¿ íàðîñòàííÿ îïåðàö³éíî¿ íåñòàá³ëüíîñò³ â óìî-
âàõ ñêëàäíî¿ áàãàòîôàêòîðíî¿ ðåàëüíîñò³ áóä³-
âåëüíîãî âèðîáíèöòâà [3].

Íàêîïè÷åííÿ îïåðàö³éíèõ äåôîðìàö³é ñóïðî-
âîäæóºòüñÿ ïîñòóïîâèì íàáëèæåííÿì ñèñòåìè 
äî ïîðîãîâèõ òî÷îê ñòàá³ëüíîñò³, ïåðåâèùåííÿ 
ÿêèõ çàïóñêàº êðèòè÷í³ ëàíöþãîâ³ ðåàêö³¿ äåñòà-
á³ë³çàö³¿. Äëÿ îïèñó òàêèõ ïîðîãîâèõ çîí ââîäèòü-
ñÿ ôóíêö³ÿ êóìóëÿòèâíî¿ ïðîãíîçíî¿ íàïðóãè:

, (3)

äå: CN — ³íòåãðàëüíà ïðîãíîçíà íàïðóãà ñèñòå-
ìè, k— âàãîâ³ êîåô³ö³ºíòè ñòàá³ë³çàö³éíî¿ çíà÷ó-
ùîñò³ ïàðàìåòð³â, k(t) — âåëè÷èíà íàêîïè÷åíèõ 
â³äõèëåíü äëÿ êîæíî¿ ïàðàìåòðè÷íî¿ ãðóïè íà ïî-
òî÷íèé ìîìåíò ÷àñó. 

Çðîñòàííÿ çíà÷åííÿ CN äî êðèòè÷íèõ çíà÷åíü 
º ñèãíàëîì ïðî íåîáõ³äí³ñòü òåðì³íîâîãî çàïóñêó 
ñòàá³ë³çàö³éíèõ ìåõàí³çì³â [4].

Îñîáëèâî âàæëèâîþ âëàñòèâ³ñòþ ìîäåëåé ³ì³-
òàö³¿ íàðîñòàííÿ îïåðàö³éíèõ â³äõèëåíü º ¿õ çäàò-
í³ñòü ïðàöþâàòè ó ðåæèì³ ïåðìàíåíòíîãî ìîí³-
òîðèíãó ç ðåãóëÿðíèì îíîâëåííÿì ïðîãíîçíèõ 
òðàºêòîð³é. Äèíàì³÷íà ïðèðîäà áóä³âåëüíèõ ïðî-
åêò³â âèìàãàº ùîäåííîãî êîðèãóâàííÿ ïðîãíîç³â 
³ç âðàõóâàííÿì ïîòî÷íèõ ðåºñòðàö³é íîâèõ â³äõè-
ëåíü, çì³íè ãðàô³ê³â ïîñòà÷àííÿ, çàòðèìîê ïëà-
òåæ³â, ïåðåì³ùåííÿ òåõí³êè, çì³íè ïîãîäíèõ óìîâ, 
âèðîáíè÷èõ àâàð³é ÷è àäì³í³ñòðàòèâíèõ çàòðèìîê.

Ùå îäí³ºþ õàðàêòåðíîþ îçíàêîþ ³ì³òàö³éíèõ 
ìîäåëåé º ¿õ çäàòí³ñòü âðàõîâóâàòè ëàòåíòíó ôà-
çó íàêîïè÷åííÿ â³äõèëåíü, êîëè ïåðø³ íåçíà÷í³ 
ïîðóøåííÿ çàëèøàþòüñÿ íåâèäèìèìè äëÿ êëà-
ñè÷íèõ ³íñòðóìåíò³â äèñïåò÷åðèçàö³¿, ïðîòå âæå 
ôîðìóþòü îñíîâó äëÿ íàñòóïíî¿ êðèòè÷íî¿ êóìó-
ëÿö³¿ íåñòàá³ëüíîñò³. Âèÿâëåííÿ ³ ìîäåëþâàííÿ 
ö³º¿ ëàòåíòíî¿ êóìóëÿö³¿ çàáåçïå÷óº âèïåðåäæó-
âàëüíå óïðàâë³ííÿ îïåðàö³éíîþ ñèñòåìîþ íà áà-
ç³ ïðîãíîçíèõ ñèãíàë³â ðàííüîãî ïîïåðåäæåííÿ.

Ñöåíàðí³ ìîäåë³ äîçâîëÿþòü ðîçðîáèòè ê³ëüêà 
àëüòåðíàòèâíèõ òðàºêòîð³é ðîçâèòêó îïåðàö³éíî¿ 
ñèñòåìè çàëåæíî â³ä êîíô³ãóðàö³¿ ðåàë³çàö³¿ êðè-
òè÷íèõ ôàêòîð³â. Ó ðàç³ àêòèâ³çàö³¿ á³ëüøî¿ ê³ëü-
êîñò³ äåñòàá³ë³çóþ÷èõ äåòåðì³íàíò ³ ïåðåõîäó â 
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ðåæèì îäíî÷àñíîãî âèíèêíåííÿ â³äõèëåíü ó ê³ëü-
êîõ çîíàõ — ëîã³ñòè÷í³é, òåõíîëîã³÷í³é, ô³íàíñîâ³é 
òà êàäðîâ³é — ñèñòåìà äåìîíñòðóº ïðèñêîðåíå 
íàðîñòàííÿ êóìóëÿòèâíî¿ íåñòàá³ëüíîñò³. ßêùî 
÷àñòèíà êîìïåíñàòîðíèõ ìåõàí³çì³â ñïðàöüî-
âóº — ïðîãíîçí³ òðàºêòîð³¿ äåìîíñòðóþòü ïîì³ðíó 
ñòàá³ë³çàö³éíó õâèëþ ç ÷àñòêîâèì ïðèãí³÷åííÿì 
äåñòàá³ë³çàö³¿ [5].

Çàâäÿêè âïðîâàäæåííþ ³ì³òàö³éíèõ ïðîãíîçíèõ 
ìîäåëåé óïðàâë³ííÿ îòðèìóº ìîæëèâ³ñòü îö³íþ-
âàòè òåïåð³øí³é ð³âåíü ñòàá³ëüíîñò³ îïåðàö³éíî¿ 
ñèñòåìè òà ïðîãíîçóâàòè, ÷åðåç ÿêèé ÷àñîâèé 
ãîðèçîíò ìîæëèâèé âèõ³ä ñèñòåìè çà äîïóñòèì³ 
ïîðîãîâ³ ìåæ³. Ïåðåáóäîâóº âèðîáíè÷³ ïðîãðàìè, 
çàâ÷àñíî íàêîïè÷óº áóôåðí³ çàïàñè, ìîá³ë³çóº 
äîäàòêîâ³ òåõí³÷í³ ïîòóæíîñò³ àáî êîðèãóº ãðàô³-
êè ô³íàíñóâàííÿ ùå äî ìîìåíòó ïåðåõîäó ñèñòå-
ìè ó ôàçó îïåðàö³éíî¿ êðèçè.

Ïðîãíîñòè÷í³ ìîäåë³ ³ì³òàö³¿ íàðîñòàííÿ îïå-
ðàö³éíèõ â³äõèëåíü âèñòóïàþòü ôóíäàìåíòàëü-
íîþ ñêëàäîâîþ àíòèêðèçîâîãî ìåíåäæìåíòó 
îïåðàö³éíî¿ ä³ÿëüíîñò³ áóä³âåëüíîãî ï³äïðèºì-
ñòâà, ôîðìóþ÷è íàóêîâî îá´ðóíòîâàíó îñíîâó 
äëÿ óïðàâë³ííÿ ñêëàäíèìè íåë³í³éíèìè ïðîöåñà-
ìè íàêîïè÷åííÿ âíóòð³øí³õ ³ çîâí³øí³õ äåñòàá³ë³-
çàö³éíèõ âïëèâ³â ó ñèñòåì³ âèðîáíèöòâà.

Íà íèæ÷å íàâåäåíîìó ðèñóíêó 1 ïîäàíî äèíà-
ì³÷íó ìîäåëü ïðîãíîçíî¿ êóìóëÿö³¿ â³äõèëåíü â 

îïåðàö³éí³é ñèñòåì³ áóä³âåëüíîãî ï³äïðèºìñòâà. 
Â³çóàë³çîâàíî, ÿê ïîåòàïíî íàêîïè÷óþòüñÿ ðåñóð-
ñí³, ëîã³ñòè÷í³, òåõíîëîã³÷í³, ô³íàíñîâ³ òà êàäðîâ³ 
çñóâè, óòâîðþþ÷è ñèíõðîíí³ õâèë³ äåñòàá³ë³çàö³¿. 
Ïîêàçàíî ïåðåõ³ä â³ä ëàòåíòíî¿ ôàçè äî â³äêðèòî¿ 
êðèòè÷íî¿ äèíàì³êè, äå ñèñòåìà øâèäêî íàáëèæà-
ºòüñÿ äî ïîðîãîâèõ òî÷îê íåñòàá³ëüíîñò³. Ìîäåëü 
äîçâîëÿº íàî÷íî ïîáà÷èòè, ÿê ³ç íåçíà÷íèõ ïî÷àò-
êîâèõ çñóâ³â ôîðìóºòüñÿ çàãðîçà ïîâíîìàñøòàá-
íî¿ êðèçè â îïåðàö³éíèõ ïðîöåñàõ.

Íà íèæ÷å íàâåäåíîìó ðèñóíêó 2 ïðåäñòàâëå-
íî ñöåíàðíó êàðòó ïðîãíîçíèõ òðàºêòîð³é ðîçâèò-
êó îïåðàö³éíèõ äåôîðìàö³é. Ñõåìà ïîêàçóº äå-
ê³ëüêà òèïîâèõ ñöåíàð³¿â íàðîñòàííÿ îïåðàö³éíî¿ 
íàïðóãè: ñòàá³ëüíèé êîíòðîëüîâàíèé ðîçâèòîê, 
çîíà êåðîâàíî¿ àäàïòàö³¿, çîíà øâèäêî¿ êóìóëÿ-
ö³¿ íåñòàá³ëüíîñò³ òà çîíà êðèòè÷íîãî êîëàïñó. Â³-
äîáðàæåíî âïëèâ ê³ëüêîñò³ àêòèâíèõ äåñòàá³ë³çó-
þ÷èõ ôàêòîð³â òà åôåêòèâíîñò³ êîìïåíñàòîðíèõ 
ìåõàí³çì³â íà êîæíó òðàºêòîð³þ ðîçâèòêó. Êàðòà º 
îñíîâîþ äëÿ ñòðàòåã³÷íîãî ïëàíóâàííÿ óïðàâë³í-
ñüêèõ âòðó÷àíü ó ð³çíèõ ôàçàõ ðîçâèòêó â³äõèëåíü.

Íà íèæ÷å íàâåäåíîìó ðèñóíêó 3 ïîäàíî ñèñòå-
ìó ïðîãíîçíî¿ ä³àãíîñòèêè ïîðîã³â ñòàá³ëüíîñ-
ò³ îïåðàö³éíî¿ ñèñòåìè. Â³çóàë³çîâàíî, ÿê â³äíîñ-
íî êîæíîãî ïàðàìåòðè÷íîãî áëîêó ôîðìóþòüñÿ 
çîíè áåçïå÷íî¿ ðîáîòè, ëàòåíòíî¿ íåñòàá³ëüíîñ-
ò³, çîíè ïîïåðåäæåííÿ òà çîíè êðèòè÷íèõ çáî-

Ðèñóíîê 1. Äèíàì³÷íà ìîäåëü ïðîãíîçíî¿ êóìóëÿö³¿ â³äõèëåíü
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [6]
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¿â. Çàçíà÷åíî àëãîðèòì íàêîïè÷åííÿ êóìóëÿòèâ-
íî¿ ïðîãíîçíî¿ íàïðóãè, êîòðèé îö³íþº íàñê³ëüêè 
áëèçüêî ñèñòåìà ï³ä³éøëà äî ìåæ³ ñòàá³ëüíîñò³. 
Ìîäåëü º îñíîâîþ äëÿ ñèñòåì ðàííüîãî ïîïåðå-
äæåííÿ â îïåðàö³éí³é ñèñòåì³ ï³äïðèºìñòâà.

Ó òàáëèö³ 1 íàâåäåíî ³íòåãðîâàíó ñèñòåìó ñòà-
á³ë³çàö³éíèõ ñöåíàð³¿â ç ôîðìàëüíèìè çàëåæ-
íîñòÿìè êîìïåíñàòîðíèõ ìåõàí³çì³â. Äëÿ êîæ-

íî¿ çîíè ïðîãíîçíèõ â³äõèëåíü â³äîáðàæåíî òèï 
êîìïåíñàòîðíîãî âòðó÷àííÿ, ôîðìàë³çîâàí³ ïà-
ðàìåòðè ñòàá³ë³çàö³¿, êðèòè÷í³ ôîðìóëè îö³í-
êè ñòàá³ë³çàö³éíîãî áàëàíñó òà î÷³êóâàíèé åôåêò 
ñòàá³ë³çàö³¿. Òàáëèöÿ ïîºäíóº òåîðåòè÷í³ ïðî-
ãíîñòè÷í³ ìîäåë³ ç êîíêðåòíèìè ³íñòðóìåíòàìè 
ñòàá³ë³çàö³éíèõ óïðàâë³íñüêèõ ð³øåíü ó ðåàëüí³é 
ïðàêòèö³.

Ðèñóíîê 2. Ñöåíàðíà êàðòà ïðîãíîçíèõ òðàºêòîð³é ðîçâèòêó îïåðàö³éíèõ äåôîðìàö³é 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [7]

Ðèñóíîê 3. Ñèñòåìà ïðîãíîçíî¿ ä³àãíîñòèêè ïîðîã³â ñòàá³ëüíîñò³ 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [8]
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Ñòàá³ë³çàö³ÿ îïåðàö³éíî¿ ñèñòåìè áóä³âåëüíî-
ãî ï³äïðèºìñòâà º ê³íöåâèì åòàïîì ðîçãîðòàííÿ 
ïîâíîãî öèêëó óïðàâë³ííÿ â³äõèëåííÿìè, äå ï³ñ-
ëÿ ä³àãíîñòèêè òà ïðîãíîçóâàííÿ â³äõèëåíü ôîð-
ìóºòüñÿ ñèñòåìà êîðåêö³éíèõ ìåõàí³çì³â, ñïðÿ-
ìîâàíèõ íà ïîâåðíåííÿ îïåðàö³éíî¿ ñèñòåìè äî 
ñò³éêîãî ðåæèìó ôóíêö³îíóâàííÿ. Îñîáëèâ³ñòü 
áóä³âåëüíî¿ ñôåðè ïîëÿãàº â òîìó, ùî òóò ä³þòü 
êëàñè÷í³ êîðîòêîñòðîêîâ³ êîðåêö³¿ òà ìàñøòàá-
í³ ³íòåãðàëüí³ ñòàá³ë³çàö³éí³ ìîäåë³, êîòð³ ïîòðå-
áóþòü óðàõóâàííÿ ñêëàäíî¿ âçàºìîä³¿ âíóòð³øí³õ 
³ çîâí³øí³õ êîìïåíñàòîðíèõ ôàêòîð³â. Ó ðåàëüí³é 
ïðàêòèö³ ëèøå ³íòåãðàëüí³ ìîäåë³ çàáåçïå÷óþòü 
áàëàíñóâàííÿ âíóòð³øí³õ ïðîöåñ³â ïðè íàÿâíîñò³ 
áàãàòîêàíàëüíèõ äåñòàá³ë³çóþ÷èõ âïëèâ³â.

Êëþ÷îâà ³äåÿ ïîáóäîâè ñòàá³ë³çàö³éíèõ ìîäå-
ëåé ïîëÿãàº â îö³íö³ ñóìàðíîãî åôåêòó âíóòð³øí³õ 
ðåçåðâ³â ñò³éêîñò³ îïåðàö³éíî¿ ñèñòåìè, çîâí³øí³õ 
ñòàá³ë³çóþ÷èõ âòðó÷àíü òà ñèñòåìíî¿ âàãè êîæ-
íîãî ï³äñèñòåìíîãî êîìïîíåíòà [10]. Äëÿ öüîãî 
ââîäèòüñÿ ³íòåãðàëüíà ôóíêö³ÿ ñòàá³ë³çàö³éíîãî 
áàëàíñó, êîòðà óçàãàëüíþº âåñü ñïåêòð êîìïåí-
ñàòîðíèõ ìîæëèâîñòåé:

, (4)

äå: SB — ³íòåãðàëüíèé ñòàá³ë³çàö³éíèé áàëàíñ 
îïåðàö³éíî¿ ñèñòåìè; IRi — îáñÿã âíóòð³øíüîãî 
êîìïåíñàòîðíîãî ðåñóðñó i–òî¿ ï³äñèñòåìè; ERi — 
âåëè÷èíà çîâí³øíüîãî ñòàá³ë³çóþ÷îãî âòðó÷àí-
íÿ â öþ ï³äñèñòåìó; i — âàãîâèé êîåô³ö³ºíò êðè-
òè÷íîñò³ êîæíîãî êîìïîíåíòó. 

×èì âèùå çíà÷åííÿ SB, òèì åôåêòèâí³øå îïå-
ðàö³éíà ñèñòåìà çäàòíà ñàìîñò³éíî àáî ç ì³í³-
ìàëüíèìè çîâí³øí³ìè âòðó÷àííÿìè âèð³âíþâàòè 
âíóòð³øí³ äåôîðìàö³¿.

Ñòàá³ë³çàö³éí³ ìîäåë³ íåìîæëèâî ïîáóäóâàòè 
áåç óðàõóâàííÿ ¿õíüî¿ ÷àñîâî¿ äèíàì³êè, îñê³ëü-

êè âïëèâ êîæíîãî êîðåêö³éíîãî çàõîäó íå º ìèò-
òºâèì ³ ïðîÿâëÿºòüñÿ ³ç ïåâíîþ ³íåðö³ºþ ó ÷à-
ñ³. Â³äïîâ³äíî, ââîäèòüñÿ äèíàì³÷íà ôóíêö³ÿ 
íàêîïè÷åííÿ ñòàá³ë³çàö³éíèõ çì³í, êîòðà äîçâî-
ëÿº ìîäåëþâàòè íàðîùóâàííÿ åôåêòó êîðåêö³é-
íèõ âòðó÷àíü ó êîæíèé ìîìåíò ÷àñó:

, (5)

äå: SAt — êóìóëÿòèâíèé ñòàá³ë³çàö³éíèé åôåêò íà 
ìîìåíò ÷àñó t; IR(t) — ïðèð³ñò âíóòð³øíüîãî ñòà-
á³ë³çóþ÷îãî ðåñóðñó ó ïîòî÷íîìó ïåð³îä³; ER(t) — 
ïðèð³ñò çîâí³øíüîãî ñòàá³ë³çóþ÷îãî âïëèâó; D(t) 
— îáñÿã íîâèõ äåñòàá³ë³çóþ÷èõ â³äõèëåíü, êîòð³ 
ç’ÿâèëèñü ó ñèñòåì³ çà öåé æå ïðîì³æîê ÷àñó. 

Ìîäåëü äàº çìîãó ïîáà÷èòè, ÷è âèïåðåäæàº 
íàðîùóâàííÿ ñòàá³ë³çàö³éíèõ åôåêò³â êóìóëÿö³þ 
äåñòàá³ë³çàö³éíèõ äåôîðìàö³é [11].

Íå ìåíø âàæëèâîþ º îö³íêà ïðîãíîçíî¿ ñò³éêî-
ñò³ îïåðàö³éíî¿ ñèñòåìè ï³ñëÿ ïðîâåäåííÿ êîìï-
ëåêñó ñòàá³ë³çàö³éíèõ çàõîä³â. Äëÿ öüîãî çàñòî-
ñîâóºòüñÿ ïîêàçíèê ïðîãíîçíî¿ ñòàá³ëüíîñò³, ùî 
íîðìàë³çóº çàãàëüíèé ñòàá³ë³çàö³éíèé áàëàíñ ç 
óðàõóâàííÿì çàëèøêîâî¿ íàïðóãè ñèñòåìè:

, (6)

äå: PS — ïðîãíîçíà ñòàá³ëüí³ñòü ï³ñëÿ ñòàá³ë³-
çàö³¿;  — ïàðàìåòð çàëèøêîâî¿ âíóòð³øíüî¿ íå-
ñòàá³ëüíîñò³ ñèñòåìè ï³ñëÿ êîðåêö³éíèõ âòðó-
÷àíü. ×èì íèæ÷å çíà÷åííÿ , òèì åôåêòèâí³øîþ 
º êîðåêö³ÿ é òèì áëèæ÷å ñèñòåìà äî ñò³éêî¿ çîíè 
ôóíêö³îíóâàííÿ [12].

²íòåãðàëüí³ ìîäåë³ ñòàá³ë³çàö³¿ îñîáëèâî âàæëè-
â³ â óìîâàõ áóä³âåëüíî¿ ä³ÿëüíîñò³ ÷åðåç ñêëàäí³ñòü 
ñàìî¿ îïåðàö³éíî¿ êîíô³ãóðàö³¿ ãàëóç³. Òóò îäíî÷àñíî 
ôóíêö³îíóþòü äåñÿòêè ñóáï³äðÿäíèê³â, ôîðìóþòüñÿ 
ñêëàäí³ ëàíöþãè ïîñòà÷àííÿ ìàòåð³àë³â òà îáëàä-
íàííÿ, âèêîíóþòüñÿ ïàðàëåëüí³ áóä³âåëüí³ ðîáîòè íà 

Òàáëèöÿ 1. ²íòåãðîâàíà ñèñòåìà ñòàá³ë³çàö³éíèõ ñöåíàð³¿â ç ôîðìàëüíèìè çàëåæíîñòÿìè 
êîìïåíñàòîðíèõ ìåõàí³çì³â 

Çîíà ïðîãíîçíèõ â³ä-
õèëåíü Êîìïåíñàòîðíèé ìåõàí³çì Î÷³êóâàíèé åôåêò

Ëàòåíòíà ôàçà íàêîïè-
÷åííÿ Ïðåâåíòèâíà ïåðåáóäîâà ãðàô³ê³â Ãëèáîêå ïåðåôîðìàòóâàííÿ îïåðà-

ö³éíî¿ ñèñòåìè

Ïî÷àòêîâà äåñòàá³ë³çàö³ÿ Àêòèâàö³ÿ áóôåðíèõ ðåçåðâ³â Òèì÷àñîâå çãëàäæóâàííÿ âíóòð³øí³õ 
çáî¿â

Çîíà ïîïåðåäæåííÿ Ìóëüòèêàíàëüíå ïåðåïëàíóâàííÿ Ëîêàëüíà ñòàá³ë³çàö³ÿ ñèñòåìíî¿ 
íàïðóãè

Êðèòè÷íà íåñòàá³ëüí³ñòü Ñòðàòåã³÷íà ïåðåáóäîâà êîíô³ãóðàö³¿ Ãëèáîêå ïåðåôîðìàòóâàííÿ îïåðà-
ö³éíî¿ ñèñòåìè

Çîíà ïåðåâàíòàæåííÿ Àíòèêðèçîâå ñòàá³ë³çàö³éíå âòðó÷àííÿ Ë³êâ³äàö³ÿ çàãðîç ñèñòåìíîãî êîëàïñó
Äæåðåëî: ðîçäðîáëåíî àâòîðîì íà îñíîâ³ [9]
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ð³çíèõ òåõíîëîã³÷íèõ ä³ëÿíêàõ, îáñëóãîâóºòüñÿ ìî-
á³ëüíà òåõí³êà é ïåðñîíàë. Ïðîöåñè ïîñò³éíî ãåíå-
ðóþòü íåóçãîäæåíîñò³, êîòð³ øâèäêî íàêîïè÷óþòü-
ñÿ â ñèñòåì³. Ìîäåë³ ³íòåãðàëüíî¿ ñòàá³ë³çàö³¿ ïîâèíí³ 
áóòè çäàòíèìè áàëàíñóâàòè â³äðàçó ê³ëüêà ïàðàìå-
òðè÷íèõ êîíòóð³â: ãðàô³÷íèõ, ðåñóðñíèõ, ëîã³ñòè÷íèõ, 
ô³íàíñîâèõ, òåõíîëîã³÷íèõ òà îðãàí³çàö³éíèõ.

Îñîáëèâå çíà÷åííÿ ³íòåãðàëüíèõ ìîäåëåé ïîëÿ-
ãàº â òîìó, ùî âîíè äîçâîëÿþòü ñôîðìóâàòè ñè-
ñòåìó áàãàòîð³âíåâî¿ ñòàá³ë³çàö³¿ — êîëè îïåðàòèâí³ 
êîðîòêîñòðîêîâ³ ìåõàí³çìè (áóôåðèçàö³ÿ ãðàô³ê³â, 
àäàïòàö³ÿ ïîòî÷íèõ ïîñòàâîê, ãíó÷ê³ áðèãàäí³ ïå-
ðåïëàíóâàííÿ) ïðàöþþòü ñèíõðîííî ³ç äîâãîñòðî-
êîâèìè ñòðàòåã³÷íèìè êîðåêö³ÿìè (îïòèì³çàö³ÿ ô³-
íàíñîâèõ ïîòîê³â, ìîäåðí³çàö³ÿ ëîã³ñòè÷íèõ ñõåì, 
³íâåñòóâàííÿ â òåõí³÷íå îíîâëåííÿ, ïåðåáóäîâà 
âíóòð³øíüî¿ îðãàí³çàö³éíî¿ ñòðóêòóðè).

Ò³ëüêè òàêà ³íòåãðàö³ÿ äîçâîëÿº óíèêàòè åôåê-
òó òàê çâàíîãî «ëîêàëüíîãî ãàñ³ííÿ ïîæåæ», êî-
ëè êîðîòêîñòðîêîâå âèð³âíþâàííÿ â îäíîìó áëî-
ö³ ëèøå ïîñèëþº íàïðóãó â ³íøîìó [13].

²íòåãðàëüíà ìîäåëü äîçâîëÿº îö³íèòè äîïóñòè-
ì³ ìåæ³ àäàïòèâíîãî ðåàãóâàííÿ ñèñòåìè äî ìî-
ìåíòó, ïîêè çàãàëüíà íàïðóãà ñòàá³ë³çàö³éíèõ ðå-
çåðâ³â íå äîñÿãàº êðèòè÷íîãî ð³âíÿ. ßêùî ð³âåíü 
ñòàá³ë³çàö³éíîãî áàëàíñó SB ñèñòåìíî íàáëèæà-
ºòüñÿ äî çíà÷åíü, êîëè ïðèð³ñò äåñòàá³ë³çàö³é-
íèõ åôåêò³â ïåðåâèùóº ìîæëèâ³ñòü íàðîùóâàí-
íÿ êîìïåíñàòîðíèõ ðåñóðñ³â, âèíèêàº ñèòóàö³ÿ 
ñòðóêòóðíî¿ âòîìè ñèñòåìè òà º ñèãíàëîì äî íå-
îáõ³äíîñò³ ñòðàòåã³÷íîãî ïåðåãëÿäó âñ³º¿ àðõ³òåê-
òóðè îïåðàö³éíî¿ êîíô³ãóðàö³¿ ï³äïðèºìñòâà.

Âàæëèâîþ ïåðåâàãîþ çàñòîñóâàííÿ òàêèõ ìî-
äåëåé º ìîæëèâ³ñòü ìîäåëþâàííÿ áàãàòîñ-
öåíàðíèõ ñòàá³ë³çàö³éíèõ ïðîãðàì óïðàâë³ííÿ 
îïåðàö³éíîþ ñèñòåìîþ ïðè ð³çíèõ êîíô³ãóðàö³-
ÿõ ðîçâèòêó â³äõèëåíü. Çàâäÿêè çàñòîñóâàííþ 
êîìï’þòåðíèõ ³ì³òàö³éíèõ ñåðåäîâèù (íàïðèêëàä, 
ñèñòåìè öèôðîâîãî «îïåðàö³éíîãî áëèçíþêà») 
ï³äïðèºìñòâî ìîæå âèïðîáîâóâàòè åôåêòèâí³ñòü 
àëüòåðíàòèâíèõ ñòàá³ë³çàö³éíèõ ïðîãðàì ùå äî 
ìîìåíòó ¿õ ïðàêòè÷íîãî âïðîâàäæåííÿ.

²íòåãðàëüí³ ìîäåë³ ñòàá³ë³çàö³¿ òà êîðåêö³¿ îïå-
ðàö³éíî¿ ñèñòåìè áóä³âåëüíîãî ï³äïðèºìñòâà çà-
áåçïå÷óþòü ñòâîðåííÿ ñò³éêèõ óïðàâë³íñüêèõ 
ìåõàí³çì³â àäàïòàö³¿ â óìîâàõ ñêëàäíî¿ áàãàòî-
ôàêòîðíî¿ äèíàì³êè áóä³âåëüíîãî ñåðåäîâèùà, 
ôîðìóþ÷è ÿäðî íàóêîâî îá´ðóíòîâàíîãî àíòè-
êðèçîâîãî îïåðàö³éíîãî óïðàâë³ííÿ â ñó÷àñí³é 
áóä³âåëüí³é åêîíîì³ö³.

Íà íèæ÷å íàâåäåíîìó ðèñóíêó 4 çîáðàæåíî ³í-
òåãðàëüíó ìîäåëü ñòàá³ë³çàö³¿ îïåðàö³éíî¿ ñèñòåìè 
áóä³âåëüíîãî ï³äïðèºìñòâà. Ó ñõåì³ â³äîáðàæå-
íî óçãîäæåíó âçàºìîä³þ ì³æ âíóòð³øí³ìè ñòàá³-
ë³çàö³éíèìè ðåçåðâàìè (ðåñóðñíèìè, ô³íàíñîâè-
ìè, òåõíîëîã³÷íèìè, ëîã³ñòè÷íèìè) òà çîâí³øí³ìè 
êîìïåíñàòîðíèìè äæåðåëàìè (çàëó÷åííÿ ³íâåñ-
òèö³é, äåðæàâíà ï³äòðèìêà, ñóáï³äðÿäí³ ïîòóæ-
íîñò³, êðåäèòí³ ìåõàí³çìè). Ïîêàçàíî ïîòîêè ôîð-
ìóâàííÿ ñóìàðíîãî ñòàá³ë³çàö³éíîãî áàëàíñó, äå 
êîæåí ñòàá³ë³çóþ÷èé áëîê çâàæóºòüñÿ çà êðèòè÷-
í³ñòþ âïëèâó. Ïðåäñòàâëåíà ñòðóêòóðà äîçâîëÿº 
êîìïëåêñíî îö³íèòè ðåàëüíèé ïîòåíö³àë ñèñòåìè 
äî ñàìîñò³éíî¿ àäàïòàö³¿ ³ äî çîâí³øíüî¿ ï³äòðèìêè 
ïðè íàêîïè÷åíí³ îïåðàö³éíèõ äåôîðìàö³é.

Íà íèæ÷å íàâåäåíîìó ðèñóíêó 5 ïðåäñòàâëåíî 
äèíàì³êó íàðîùóâàííÿ ñòàá³ë³çàö³éíèõ áóôåð³â ó 
÷àñ³ ï³ä âïëèâîì âíóòð³øí³õ ³ çîâí³øí³õ êîìïåí-
ñàòîðíèõ çàõîä³â. Â³äîáðàæåíî, ÿê ³ç çðîñòàííÿì 
îáñÿãó â³äõèëåíü ïîñòóïîâî àêòèâóþòüñÿ äîäàò-
êîâ³ áóôåðí³ ì³ñòêîñò³, íàðîùóºòüñÿ âíóòð³øíÿ 
ãíó÷ê³ñòü ñèñòåìè, à ï³ñëÿ äîñÿãíåííÿ ïåâíî¿ ìå-
æ³ — ïî÷èíàþòü çàëó÷àòèñÿ çîâí³øí³ êîìïåíñà-
òîðí³ äæåðåëà. Ãðàô³÷íî ïîçíà÷åíî çîíè ëàòåíò-
íî¿ àäàïòàö³¿, àêòèâíî¿ ñòàá³ë³çàö³¿, êðèòè÷íî¿ ìåæ³ 
³ çîíè ïîâíîãî ïåðåíàñè÷åííÿ ñòàá³ë³çàö³éíèõ 
ðåçåðâ³â. Ìîäåëü äåìîíñòðóº ÷àñîâó ëîã³êó ðîç-
ãîðòàííÿ ñòàá³ë³çàö³éíèõ çàõîä³â ó ðîçð³ç³ íàðî-
ñòàííÿ îïåðàö³éíèõ äåôîðìàö³é.

Íà íèæ÷å íàâåäåíîìó ðèñóíêó 6 çîáðàæåíî 
áàãàòîêàíàëüíó ñèñòåìó ñòàá³ë³çàö³éíèõ ìåõà-
í³çì³â ðåàãóâàííÿ îïåðàö³éíî¿ ñèñòåìè. 

Â³çóàë³çîâàíî âçàºìîçàëåæí³ êîìïåíñàòîðí³ 
êàíàëè: ô³íàíñîâó êîðåêö³þ, ðåñóðñíå áàëàíñó-
âàííÿ, ëîã³ñòè÷íå ïåðåíàïðàâëåííÿ ïîòîê³â, ïå-
ðåáóäîâó òåõíîëîã³÷íèõ ëàíöþã³â, êàäðîâó îïòè-
ì³çàö³þ òà óïðàâë³íñüêó ñèíõðîí³çàö³þ. Ñèñòåìà 
ïðàöþº ÿê ºäèíà ³íòåãðîâàíà ñòðóêòóðà ñòàá³ë³çà-
ö³¿, äå çà êîæíèì íàïðÿìîì â³äõèëåíü àêòèâóºòüñÿ 
ñâ³é êîìïåíñàòîðíèé êîíòóð çàëåæíî â³ä ìàñø-
òàáó ³ ãëèáèíè äåñòàá³ë³çàö³¿. Ïðåäñòàâëåíà ñõå-
ìà â³äîáðàæàº àðõ³òåêòóðó áàãàòîð³âíåâîãî ðåà-
ãóâàííÿ íà íàðîñòàííÿ îïåðàö³éíèõ â³äõèëåíü.

Ó òàáëèö³ 2 óçàãàëüíåíî ïîâíèé êîìïëåêñ ñòà-
á³ë³çàö³éíèõ ñöåíàð³¿â, êîòð³ çàñòîñîâóþòüñÿ ïðè 
ôîðìóâàíí³ ñèñòåìè ñòàá³ëüíîñò³ îïåðàö³éíî¿ 
ñèñòåìè áóä³âåëüíîãî ï³äïðèºìñòâà. Â òàáëèö³ 
ïðåäñòàâëåíî ëîã³êó ïåðåõîäó ì³æ ôàçàìè ðîç-
âèòêó â³äõèëåíü — â³ä ëàòåíòíî¿ àäàïòàö³¿ äî êðè-
òè÷íèõ ðåæèì³â — ³ç çàçíà÷åííÿì êîìïåíñàòîð-
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Ðèñóíîê 4. Ìîäåëü ³íòåãðàëüíî¿ ñòàá³ë³çàö³¿ îïåðàö³éíî¿ ñèñòåìè 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [15]

Ðèñóíîê 5. Äèíàì³êà íàðîùóâàííÿ ñòàá³ë³çàö³éíèõ áóôåð³â 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [16]

Ðèñóíîê 6. Áàãàòîêàíàëüíà ñèñòåìà ñòàá³ë³çàö³éíèõ ìåõàí³çì³â ðåàãóâàííÿ 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [17]
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íèõ ìåõàí³çì³â, ôîðìàë³çîâàíèõ çàëåæíîñòåé 
ñòàá³ë³çàö³¿ òà ïðîãíîçîâàíîãî åôåêòó âòðó÷àí-
íÿ. Òàáëèöÿ ñèñòåìíî ïîºäíóº àíàë³òè÷í³ ôîð-
ìóëè ñòàá³ë³çàö³¿ ç ïðàêòè÷íèìè óïðàâë³íñüêèìè 
ð³øåííÿìè ó ìåæàõ ³íòåãðîâàíî¿ ìîäåë³ àíòèêðè-
çîâîãî ðåãóëþâàííÿ îïåðàö³éíèõ ïðîöåñ³â.

Âèñíîâîê
Ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî, ùî åôåê-

òèâíå óïðàâë³ííÿ îïåðàö³éíèìè â³äõèëåííÿìè º 
îäíèì ³ç êëþ÷îâèõ íàïðÿì³â çàáåçïå÷åííÿ ñòà-
á³ëüíîñò³ òà êîíêóðåíòîñïðîìîæíîñò³ áóä³âåëü-
íèõ ï³äïðèºìñòâ. Ðîçðîáëåíèé ³íñòðóìåíòàð³é 
ìîí³òîðèíãó, àíàë³çó òà ïðîãíîçóâàííÿ äîçâîëÿº 
íå ëèøå ô³êñóâàòè ïîòî÷í³ â³äõèëåííÿ, àëå é ïå-
ðåäáà÷àòè ðîçâèòîê êðèçîâèõ ñèòóàö³é.

Ñôîðìîâàíà ìîäåëü ´ðóíòóºòüñÿ íà ³íòåãðà-
ö³¿ àíàë³òè÷íèõ, ìàòåìàòè÷íèõ òà öèôðîâèõ ìå-
òîä³â óïðàâë³ííÿ. Çîêðåìà, âèêîðèñòàííÿ ³íñòðó-
ìåíò³â Data Mining ³ Machine Learning äàº çìîãó 
³äåíòèô³êóâàòè ëàòåíòí³ ðèçèêè, òîä³ ÿê ñöåíàð-

íå ïðîãíîçóâàííÿ íà îñíîâ³ Digital Twin çàáåçïå-
÷óº ìîäåëþâàííÿ ð³çíèõ âàð³àíò³â ðîçâèòêó ïîä³é. 
²ì³òàö³éí³ ìîäåë³ äîçâîëÿþòü îö³íþâàòè âïëèâ 
çì³íè ïàðàìåòð³â âèðîáíè÷èõ ïðîöåñ³â íà ð³âåíü 
îïåðàö³éíî¿ ñòàá³ëüíîñò³.

Çàïðîâàäæåííÿ ñèñòåìè áàãàòîð³âíåâîãî ìîí³-
òîðèíãó çàáåçïå÷óº ñòðóêòóðèçàö³þ â³äõèëåíü çà 
çîíàìè ðèçèêó — â³ä áåçïå÷íèõ äî êðèòè÷íèõ, ùî 
äàº ìîæëèâ³ñòü ï³äïðèºìñòâàì ñâîº÷àñíî çàñòî-
ñîâóâàòè ñòàá³ë³çàö³éí³ çàõîäè. Âàæëèâèì ïðàê-
òè÷íèì ðåçóëüòàòîì º ñòâîðåííÿ òàáëèö³ ñòàá³-
ë³çàö³éíèõ ñöåíàð³¿â, ÿêà äîçâîëÿº óçãîäæóâàòè 
óïðàâë³íñüê³ ð³øåííÿ ³ç ïîòî÷íèì ñòàíîì îïåðà-
ö³éíî¿ ñèñòåìè. Öå ñïðèÿº ï³äâèùåííþ ãíó÷êîñò³ 
óïðàâë³ííÿ, ñêîðî÷åííþ ÷àñó ðåàãóâàííÿ íà êðè-
çîâ³ çì³íè òà çíèæåííþ âèòðàò, ïîâ’ÿçàíèõ ³ç ïðî-
ñòîºì àáî íååôåêòèâíèì âèêîðèñòàííÿì ðå-
ñóðñ³â. Îòæå, ³íòåãðàö³ÿ öèôðîâèõ àíàë³òè÷íèõ 
òåõíîëîã³é ó ïðîöåñè ìîí³òîðèíãó òà ïðîãíîçó-
âàííÿ º íåîáõ³äíîþ óìîâîþ ñó÷àñíîãî óïðàâë³ííÿ. 
Ðåàë³çàö³ÿ çàïðîïîíîâàíî¿ ìîäåë³ çàáåçïå÷óº ïå-

Òàáëèöÿ 2. ²íòåãðîâàíà ñèñòåìà ñòàá³ë³çàö³éíèõ ñöåíàð³¿â ç ôîðìàëüíèìè çàëåæíîñòÿìè 
êîìïåíñàòîðíèõ ìåõàí³çì³â 

Ôàçà ðîç-
âèòêó â³äõè-

ëåíü

Îñíîâíà õàðàê-
òåðèñòèêà ñòàíó 

ñèñòåìè

Óïðàâë³íñüê³ 
çàâäàííÿ ñòàá³-

ë³çàö³¿
Îñíîâí³ ñòàá³ë³çàö³éí³ ä³¿ Î÷³êóâàíèé 

åôåêò

Ëàòåíòíà 
çîíà

Ïî÷àòêîâ³ ì³êðî-
â³äõèëåííÿ áåç 

ñèñòåìíî¿ íàïðó-
ãè

Âèÿâëåííÿ ðàíí³õ 
îçíàê â³äõèëåíü, 
ïðåâåíòèâíå âè-

ð³âíþâàííÿ

Ïîñò³éíèé ìîí³òîðèíã ïî-
êàçíèê³â, îïåðàòèâíå êîðè-
ãóâàííÿ ëîêàëüíèõ ïëàí³â, 
ì³êðîàäàïòàö³ÿ âíóòð³øí³õ 

öèêë³â

Çàïîá³ãàííÿ íàêî-
ïè÷åííþ êðèòè÷íî¿ 

íåñòàá³ëüíîñò³

Çîíà àêóìó-
ëÿö³¿

Ïî÷àòîê ïîì³òíî¿ 
êóìóëÿö³¿ â³äõè-
ëåíü â îêðåìèõ 

çîíàõ

Ñòðèìóâàííÿ ïî-
äàëüøîãî ðîçâèò-
êó íåñòàá³ëüíîñò³ 

÷åðåç çàä³ÿííÿ 
âíóòð³øí³õ ðåçåð-

â³â

Çàëó÷åííÿ áóôåðíèõ çàïà-
ñ³â ìàòåð³àë³â, ðåçåðâíèõ 
òðóäîâèõ ðåñóðñ³â òà òåõ-
í³êè, ëîêàëüíà îïòèì³çàö³ÿ 

çàâàíòàæåíîñò³ âèðîáíè÷èõ 
ä³ëÿíîê

Çíèæåííÿ àìïë³-
òóäè â³äõèëåíü áåç 
ïåðåãëÿäó çàãàëü-

íîãî ïðîåêòó

Ïåðåäêðè-
çîâà çîíà

Ñèíõðîííå íàêî-
ïè÷åííÿ áàãàòüîõ 
âçàºìîïîâ’ÿçàíèõ 

çáî¿â

Êîîðäèíàö³ÿ 
ìóëüòèêàíàëüíèõ 

êîìïåíñàòîð³â, 
ìîá³ë³çàö³ÿ äî-

ñòóïíèõ óïðàâë³í-
ñüêèõ ðåñóðñ³â

Ãíó÷êå ïåðåïëàíóâàííÿ ì³æ 
îá’ºêòàìè, ïåðåðîçïîä³ë 

ïîòóæíîñòåé, ïåðåíàëàøòó-
âàííÿ ï³äðÿäíèõ çàâäàíü, 

êîðåêö³ÿ ãðàô³ê³â ïëàòåæ³â

Òèì÷àñîâà ñòà-
á³ë³çàö³ÿ ñèñòåì-
íî¿ äèíàì³êè áåç 

ãëèáîêèõ ðåñòðóê-
òóðèçàö³é

Êðèòè÷íà 
çîíà

Ñèñòåìíà íàïðóãà 
ç ðèçèêîì çðèâó 
ïðîåêòíèõ öèêë³â

Ìàñøòàáíà ïåðå-
áóäîâà îïåðàö³éíî¿ 

àðõ³òåêòóðè

Ïåðåãëÿä ïðîåêòíîãî ïîðò-
ôåëÿ, çëèòòÿ òåõíîëîã³÷íèõ 

åòàï³â, ïåðåãðóïóâàííÿ 
ô³íàíñîâèõ äæåðåë, öåíòðà-

ë³çàö³ÿ óïðàâë³ííÿ

Çáåðåæåííÿ 
ö³ë³ñíîñò³ ñèñòå-
ìè ÷åðåç ãëèáîêó 
òðàíñôîðìàö³þ

Çîíà ïåðå-
âàíòàæåííÿ

Ðóéíóâàííÿ ïî-
òî÷íî¿ îïåðàö³éíî¿ 

ð³âíîâàãè

Åêñòðåí³ êðèçîâ³ 
ïðîãðàìè ñòàá³ë³-

çàö³¿

Ôîðñîâàíå ïðèïèíåííÿ 
÷àñòèíè ïðîåêò³â, ë³êâ³äà-

ö³ÿ âóçüêèõ ì³ñöü, åêñòðåíå 
çàëó÷åííÿ ³íâåñòèö³é, öåí-

òðàë³çîâàíèé àíòèêðèçîâèé 
êîíòðîëü

Â³äíîâëåííÿ æèòò-
ºçäàòíîñò³ ï³äïðè-

ºìñòâà, çàïîá³-
ãàííÿ ô³íàíñîâ³é 

çóïèíö³

Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [18]
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ðåõ³ä äî êîíöåïö³¿ «ðîçóìíîãî óïðàâë³ííÿ» (Smart 
Management), ó ìåæàõ ÿêî¿ ð³øåííÿ ïðèéìàþòüñÿ 
íà îñíîâ³ äàíèõ, à íå ³íòó¿ö³¿. Öå äîçâîëÿº ñòâîðè-
òè åôåêòèâíó ñèñòåìó îïåðàö³éíîãî êîíòðîëþ, ùî 
çàáåçïå÷óº ñòàá³ëüí³ñòü, àäàïòèâí³ñòü òà äîâãî-
ñòðîêîâó åôåêòèâí³ñòü ä³ÿëüíîñò³ áóä³âåëüíèõ ï³ä-
ïðèºìñòâ ó ì³íëèâîìó åêîíîì³÷íîìó ñåðåäîâèù³.
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Ïîë³òèêà óïðàâë³ííÿ äåá³òîðñüêîþ çàáîðãîâàí³ñòþ 
â ñèñòåì³ ô³íàíñîâî¿ áåçïåêè ï³äïðèºìñòâ  

ç âèðîáíèöòâà òà òîðã³âë³ ìåäîì
Ïðåäìåòîì äîñë³äæåííÿ º ñóêóïí³ñòü çàõîä³â óïðàâë³ííÿ äåá³òîðñüêîþ çàáîðãîâàí³ñòþ ç ìå-

òîþ ï³äâèùåííÿ ô³íàíñîâî¿ áåçïåêè ï³äïðèºìñòâ.

Ìåòîþ äîñë³äæåííÿ º àíàë³ç ñòàíó óïðàâë³ííÿ äåá³òîðñüêîþ çàáîðãîâàí³ñòþ ï³äïðèºìñòâ ç 
âèðîáíèöòâà òà òîðã³âë³ ìåäîì, ôîðìóâàííÿ ìåòîäè÷íîãî ï³äõîäó äî ³äåíòèô³êàö³¿ íàïðÿì³â ï³äâè-
ùåííÿ ¿¿ åôåêòèâíîñò³ ç ìåòîþ çàáåçïå÷åííÿ ¿õ ô³íàíñîâî¿ áåçïåêè.

Ìåòîäè äîñë³äæåííÿ. Ó ðîáîò³ âèêîðèñòàíî çàãàëüíîíàóêîâ³ òà ñïåö³àëüí³ ìåòîäè. Äî ÿêèõ 
ìîæíà â³äíåñòè: óçàãàëüíåííÿ, àíàë³ç, ñèíòåç, ïîð³âíÿëüíèé, ãðàô³÷íèé òà ³íø³ ìåòîäè.

Ðåçóëüòàòè ðîáîòè. Óçàãàëüíåíî ñóêóïí³ñòü ïîêàçíèê³â äëÿ îö³íþâàííÿ åôåêòèâíîñò³ óïðàâë³ííÿ 
äåá³òîðñüêîþ çàáîðãîâàí³ñòþ íà ï³äïðèºìñòâàõ, îö³íåíî îñíîâí³ ðèçèêè â óïðàâë³íí³ äåá³òîðñüêîþ çà-
áîðãîâàí³ñòþ ï³äïðèºìñòâ, ñôîðìîâàíî íàïðÿìè ï³äâèùåííÿ åôåêòèâíîñò³ óïðàâë³ííÿ äåá³òîðñüêîþ 
çàáîðãîâàí³ñòþ ç óðàõóâàííÿì ¿¿ êîåô³ö³ºíòó âàð³àö³¿ òà îáñÿã³â, îö³íåíî ðîçì³ð ïåðåâèùåííÿ ôàêòè÷-
íîãî ðîçì³ðó äåá³òîðñüêî¿ çàáîðãîâàíîñò³ íàä áåçïå÷íèì ðîçì³ðîì, çàïðîïîíîâàíî ìåòîä åêñïðåñ ä³à-
ãíîñòóâàííÿ ñòàíó ïîë³òèêè óïðàâë³ííÿ äåá³òîðñüêîþ çàáîðãîâàí³ñòþ íà ï³äïðèºìñòâ³, óçàãàëüíåíî òèïè 
êðåäèòíî¿ ïîë³òèêè ï³äïðèºìñòâ ç âèðîáíèöòâà òà òîðã³âë³ ìåäîì òà ñôîðìîâàíî êðèòåð³¿ ¿¿ ³äåíòèô³êàö³¿.

Âèñíîâêè. Ó âèá³ðö³ ï³äïðèºìñòâ ç âèðîáíèöòâà òà òîðã³âë³ ìåäîì ñïîñòåð³ãàºòüñÿ ð³çíà åôåê-
òèâí³ñòü óïðàâë³ííÿ äåá³òîðñüêîþ çàáîðãîâàí³ñòþ, ùî ñâ³ä÷èòü ïðî ð³çí³ ï³äõîäè äî ôîðìóâàííÿ 
ïîë³òèêè òàêîãî óïðàâë³ííÿ. Äëÿ ôîðìóâàííÿ åôåêòèâíî¿ ñèñòåìè óïðàâë³ííÿ äåá³òîðñüêîþ çà-
áîðãîâàí³ñòþ ïîâèííà áóòè ñôîðìîâàíà ïîë³òèêà, ï³äõîäè, âðàõîâàí³ îñîáëèâîñò³, ³íñòðóìåíòàð³é 
òà ìåòîäèêè îö³íþâàííÿ òà àíàë³çóâàííÿ äåá³òîðñüêî¿ çàáîðãîâàíîñò³. Çàïðîïîíîâàíà ñóêóïí³ñòü 
ìåòîäè÷íèõ ï³äõîä³â äîçâîëèòü àíàë³çóâàòè òà êîíòðîëþâàòè ñòàí ô³íàíñîâî¿ áåçïåêè ï³äïðèºì-
ñòâà øëÿõîì âïëèâó íà ðîçì³ðè éîãî äåá³òîðñüêî¿ çàáîðãîâàíîñò³.

Êëþ÷îâ³ ñëîâà: äåá³òîðñüêà çàáîðãîâàí³ñòü, ô³íàíñîâà áåçïåêà, ìåä, ï³äïðèºìñòâî, ïîë³òèêà, 
óïðàâë³ííÿ.
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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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