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Ìåòîäèêà ³íòåãðàö³¿ Balanced Scorecard ó ïðîöåñ 
êëàñòåðèçàö³¿ ñòåéêõîëäåð³â æèòëîâèõ ïðîºêò³â

Ïðåäìåòîì äîñë³äæåííÿ º ìåòîäèêà ³íòåãðàö³¿ Balanced Scorecard (BSC) ó ïðîöåñ êëàñòåðè-
çàö³¿ ñòåéêõîëäåð³â æèòëîâèõ áóä³âåëüíèõ ïðîºêò³â, ùî ïîºäíóº êîíöåïòóàëüí³, àíàë³òè÷í³ òà ìàòå-
ìàòè÷í³ ³íñòðóìåíòè ñòðàòåã³÷íîãî óïðàâë³ííÿ. Îñîáëèâà óâàãà ïðèä³ëÿºòüñÿ àäàïòàö³¿ êëàñè÷íèõ 
ïåðñïåêòèâ BSC — ô³íàíñîâî¿, êë³ºíòñüêî¿, âíóòð³øí³õ ïðîöåñ³â òà íàâ÷àííÿ ³ ðîçâèòêó — äî óìîâ 
æèòëîâîãî äåâåëîïìåíòó, äå çíà÷íà ê³ëüê³ñòü ñòåéêõîëäåð³â ôîðìóº áàãàòîâåêòîðí³, ÷àñòî êîí-
ôë³êòí³ ñòðóêòóðè ³íòåðåñ³â. Ïðåäìåòîì º òàêîæ ôîðìàë³çàö³ÿ ïîâåä³íêîâèõ õàðàêòåðèñòèê ñòåé-
êõîëäåð³â, ðîçðîáëåííÿ ìîäåëåé ôóíêö³é êîðèñíîñò³, îö³íþâàííÿ ñèëè âïëèâó, ïîáóäîâà êëàñòåð³â 
òà ¿õ ³íòåãðàö³ÿ ó ñòðàòåã³÷í³ êàðòè BSC.

Ó ðàìêàõ ïðåäìåòíî¿ îáëàñò³ äîñë³äæóºòüñÿ çàñòîñóâàííÿ ìóëüòèêðèòåð³àëüíèõ ìåòîä³â êëàñòåðè-
çàö³¿, ìóëüòèàãåíòíîãî ìîäåëþâàííÿ, íå÷³òêî¿ ëîã³êè, Data Mining, Business Intelligence, ñòîõàñòè÷íîãî 
ïðîãðàìóâàííÿ òà ñèìóëÿö³éíèõ ïëàòôîðì. Àíàë³ç îõîïëþº òàêîæ ïèòàííÿ óçãîäæåííÿ ³íòåðåñ³â ð³çíèõ 
ãðóï ñòåéêõîëäåð³â ³ ïåðåòâîðåííÿ öèõ ³íòåðåñ³â íà ñèñòåìí³ ïîêàçíèêè åôåêòèâíîñò³ ïðîºêòó. Ïðåä-
ìåòîì äîñë³äæåííÿ º ³ ñêëàäí³ çàëåæíîñò³ ì³æ ñòåéêõîëäåðàìè, ùî âïëèâàþòü íà ô³íàíñîâó ñò³éê³ñòü, 
ñîö³àëüíó àêöåïòàö³þ, ðèòì³÷í³ñòü áóä³âíèöòâà òà ð³âåíü êîíôë³êòîãåííîñò³ ïðîºêòíîãî ñåðåäîâèùà.

Ìåòîþ ñòàòò³ º ðîçðîáëåííÿ ìåòîäè÷íîãî ï³äõîäó äî ³íòåãðàö³¿ ñèñòåìè Balanced Scorecard ó 
ïðîöåñ êëàñòåðèçàö³¿ ñòåéêõîëäåð³â æèòëîâèõ ïðîºêò³â, ùî çàáåçïå÷óº óçãîäæåí³ñòü ñòðàòåã³÷íèõ 
ö³ëåé, ïàðàìåòð³â åôåêòèâíîñò³ òà áàãàòîôàêòîðíèõ ³íòåðåñ³â. Ñòàòòÿ ïîêëèêàíà ñôîðìóâàòè ï³ä-
´ðóíòÿ äëÿ ïîáóäîâè àäàïòèâíî¿ áàãàòîð³âíåâî¿ ìîäåë³ óïðàâë³ííÿ, ÿêà âðàõîâóº ïîâåä³íêó ñòåé-
êõîëäåð³â, äèíàì³êó ¿õíüîãî âïëèâó òà ñêëàäí³ñòü æèòëîâîãî áóä³âíèöòâà. Ìåòîþ òàêîæ º âïðîâà-
äæåííÿ ôîðìàë³çîâàíèõ ³íñòðóìåíò³â êëàñòåðèçàö³¿, ìàòåìàòè÷íîãî ìîäåëþâàííÿ òà àíàë³òè÷íèõ 
ïëàòôîðì, çäàòíèõ ï³äòðèìóâàòè BSC ó ðåæèì³ ðåàëüíîãî ÷àñó. Îêðåìèì çàâäàííÿì º äîâåäåííÿ 
äîö³ëüíîñò³ ïîºäíàííÿ BSC ³ç ñó÷àñíèìè öèôðîâèìè ³íñòðóìåíòàìè, ùî äîçâîëÿþòü ï³äâèùèòè 
ÿê³ñòü ñòðàòåã³÷íîãî óïðàâë³ííÿ òà ïðîãíîçóâàííÿ â ìåæàõ æèòëîâèõ äåâåëîïåðñüêèõ ïðîºêò³â.

Ìåòîäîëîã³ÿ ïðîâåäåííÿ ðîáîòè. Ìåòîäîëîã³ÿ äîñë³äæåííÿ áàçóºòüñÿ íà ³íòåãðàö³¿ ñèñòåìíîãî 
àíàë³çó, êëàñòåðèçàö³¿, ìàòåìàòè÷íîãî ìîäåëþâàííÿ òà öèôðîâî¿ àíàë³òèêè, ùî äîçâîëÿº àäàïòóâà-
òè Balanced Scorecard äî óïðàâë³ííÿ ñòåéêõîëäåðàìè æèòëîâèõ ïðîºêò³â. Ïåðøèì åòàïîì ìåòîäî-
ëîã³¿ º ñèñòåìíå ñòðóêòóðóâàííÿ ñòåéêõîëäåðñüêîãî ñåðåäîâèùà ³ç âèîêðåìëåííÿì êëþ÷îâèõ ãðóï, 
¿õí³õ ³íòåðåñ³â ³ ôóíêö³îíàëüíèõ ðîëåé. Äëÿ àíàë³çó âçàºìîä³¿ çàñòîñîâóþòüñÿ ìåòîäè ìóëüòèàãåíò-
íîãî ìîäåëþâàííÿ, ùî ôîðìàë³çóþòü ïîâåä³íêó ñòåéêõîëäåð³â ÷åðåç ôóíêö³¿ êîðèñíîñò³ òà êîåô³-
ö³ºíòè âïëèâó, à òàêîæ ìîäåë³ äèíàì³÷íî¿ çì³íè ñèëè âïëèâó çà ð³çíèìè ôàçàìè ðåàë³çàö³¿ ïðîºêòó.

Äðóãèì åòàïîì º ïîáóäîâà êëàñòåðíî¿ ñòðóêòóðè íà îñíîâ³ ìóëüòèêðèòåð³àëüíèõ ìåòîä³â — ³ºðàð-
õ³÷íî¿ êëàñòåðèçàö³¿, K–Means, Self–Organizing Maps òà Fuzzy C–Means. Ó ìåòîäîëîã³¿ ïåðåäáà÷å-
íî âèêîðèñòàííÿ íå÷³òêèõ ôóíêö³é íàëåæíîñò³ äëÿ âðàõóâàííÿ áàãàòîâåêòîðíîñò³ ³íòåðåñ³â ñòåé-
êõîëäåð³â òà ¿õíüî¿ ó÷àñò³ ó ê³ëüêîõ êëàñòåðàõ îäíî÷àñíî.

Òðåò³é åòàï âêëþ÷àº ³íòåãðàö³þ êëàñòåðíî¿ ñòðóêòóðè ó ïåðñïåêòèâè BSC øëÿõîì ôîðìóâàííÿ 
ìåòðèê, ùî â³äîáðàæàþòü áàëàíñ ³íòåðåñ³â, ð³âåíü êîíôë³êòíîñò³, ð³âåíü óçãîäæåíîñò³ òà ñòðà-
òåã³÷íó ö³íí³ñòü êîæíî¿ ãðóïè. Çàñòîñîâóþòüñÿ BI–ïëàòôîðìè äëÿ ôîðìóâàííÿ äàøáîðä³â, Data 
Mining äëÿ âèÿâëåííÿ çàêîíîì³ðíîñòåé ó âåëèêèõ ìàñèâàõ äàíèõ, Agent–Based Modeling — äëÿ 
ñèìóëÿö³¿ óïðàâë³íñüêèõ ð³øåíü.

×åòâåðòèì åòàïîì º àíàë³òè÷íå îö³íþâàííÿ åôåêòèâíîñò³ ìîäåë³ çà äîïîìîãîþ ñòîõàñòè÷íîãî 
ïðîãðàìóâàííÿ, Ìîíòå–Êàðëî ìîäåëþâàííÿ, Ïàðåòî–îïòèì³çàö³¿ òà ³íäåêñó óçãîäæåíîñò³ êëàñòåð³â 
³ç BSC–ïàðàìåòðàìè. Óñ³ ö³ åëåìåíòè ïîºäíàí³ ó ºäèíó ìåòîäîëîã³÷íó ñèñòåìó, ÿêà çàáåçïå÷óº àäàï-
òèâí³ñòü, ìàñøòàáîâàí³ñòü ³ ïðàêòè÷íó çàñòîñîâí³ñòü ìîäåë³ ó æèòëîâèõ äåâåëîïåðñüêèõ ïðîºêòàõ.

Ðåçóëüòàòè ðîáîòè. Ó ðåçóëüòàò³ äîñë³äæåííÿ ñôîðìîâàíî ö³ë³ñíó ìåòîäèêó ³íòåãðàö³¿ Balanced 
Scorecard ó ïðîöåñ êëàñòåðèçàö³¿ ñòåéêõîëäåð³â æèòëîâèõ ïðîºêò³â, ùî ïîºäíóº ñòðóêòóðíèé, 
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ôóíêö³îíàëüíèé òà àíàë³òè÷íèé ï³äõîäè. Ðîçðîáëåíà ìîäåëü äîçâîëÿº àäàïòóâàòè êëàñè÷í³ ïåð-
ñïåêòèâè BSC äî îñîáëèâîñòåé æèòëîâîãî áóä³âíèöòâà, äå áàãàòîêðèòåð³àëüí³ ³íòåðåñè ñòåéêõîë-
äåð³â ñóòòºâî âïëèâàþòü íà ô³íàíñîâó ñò³éê³ñòü, äèíàì³êó áóä³âåëüíèõ ðîá³ò, ð³âåíü ñîö³àëüíî¿ àê-
öåïòàö³¿ òà îðãàí³çàö³éíó óçãîäæåí³ñòü.

Çàïðîïîíîâàíà ñèñòåìà çàñâ³ä÷èëà åôåêòèâí³ñòü âèêîðèñòàííÿ ìóëüòèêðèòåð³àëüíî¿ êëàñ-
òåðèçàö³¿, íå÷³òêî¿ ëîã³êè, àãåíòíîãî ìîäåëþâàííÿ òà ñòîõàñòè÷íèõ ìåòîä³â äëÿ ñòâîðåííÿ àäàï-
òèâíî¿ óïðàâë³íñüêî¿ ìîäåë³. Âñòàíîâëåíî, ùî ³íòåãðàö³ÿ BSC ç êëàñòåðàìè ñòåéêõîëäåð³â ñïðè-
ÿº çíèæåííþ þðèäè÷íèõ, òåõí³÷íèõ òà åêîíîì³÷íèõ ðèçèê³â, îïòèì³çàö³¿ êîìóí³êàö³é, çìåíøåííþ 
êîíôë³êòíèõ òî÷îê òà ï³äâèùåííþ ëîÿëüíîñò³ ê³íöåâèõ ñïîæèâà÷³â æèòëà. Îêðåìèì ðåçóëüòàòîì º 
ôîðìóâàííÿ ³íäèêàòîð³â BSC, ÿê³ âðàõîâóþòü äèíàì³êó âàãîâèõ êîåô³ö³ºíò³â, çì³íó ³íòåðåñ³â ñòåé-
êõîëäåð³â òà ¿õí³é âïëèâ íà ñòðàòåã³÷í³ ö³ë³. Ðîçðîáëåíî ìàòåìàòè÷í³ ìîäåë³ îö³íþâàííÿ åôåêòèâ-
íîñò³, ³íäåêñè óçãîäæåíîñò³, à òàêîæ ìåõàí³çìè çàñòîñóâàííÿ öèôðîâèõ ïëàòôîðì BI ³ Data Mining 
äëÿ ðåàëüíîãî ìîí³òîðèíãó âèêîíàííÿ ïðîºêò³â.

Âèñíîâêè. Ïðîâåäåíå äîñë³äæåííÿ äîçâîëèëî ñôîðìóâàòè êîìïëåêñíó ìåòîäèêó ³íòåãðàö³¿ Balanced 
Scorecard ó ïðîöåñ êëàñòåðèçàö³¿ ñòåéêõîëäåð³â æèòëîâèõ ïðîºêò³â, ùî ïîºäíóº ñòðàòåã³÷í³, ïîâåä³í-
êîâ³ òà àíàë³òè÷í³ àñïåêòè óïðàâë³ííÿ. Ó âèñíîâêàõ âñòàíîâëåíî, ùî åôåêòèâí³ñòü óïðàâë³ííÿ ó æèòëî-
âîìó áóä³âíèöòâ³ ñóòòºâî çðîñòàº çà óìîâ ïîºäíàííÿ BSC ³ç ìóëüòèêëàñòåðíèìè ìîäåëÿìè, ÿê³ âðàõî-
âóþòü áàãàòîôàêòîðí³ñòü ñåðåäîâèùà, äèíàì³÷í³ñòü ³íòåðåñ³â òà ïîòåíö³éí³ çîíè êîíôë³êòíîñò³.

Âèÿâëåíî, ùî ³íòåãðàö³ÿ BSC ç êëàñòåðèçàö³ºþ ñòåéêõîëäåð³â çàáåçïå÷óº ï³äâèùåííÿ óçãîäæå-
íîñò³ ñòðàòåã³÷íèõ ð³øåíü, åôåêòèâí³øèé ðîçïîä³ë ðåñóðñ³â òà á³ëüøó ïåðåäáà÷óâàí³ñòü õîäó ðåà-
ë³çàö³¿ áóä³âåëüíèõ ïðîºêò³â. Ñôîðìîâàíà ìîäåëü äîçâîëÿº áóäóâàòè àäàïòèâí³ ñòðàòåã³÷í³ êàðòè, 
ó ÿêèõ ïåðñïåêòèâè BSC äîïîâíåí³ äèíàì³÷íèìè ïàðàìåòðàìè, îòðèìàíèìè ç àãåíòíîãî ìîäåëþ-
âàííÿ, BI–àíàë³òèêè, íå÷³òêèõ êëàñòåðíèõ ôóíêö³é ³ ñòîõàñòè÷íèõ ðîçðàõóíê³â. Öå çàáåçïå÷óº ôîð-
ìóâàííÿ ñèñòåìè ðàííüîãî ïîïåðåäæåííÿ ùîäî ìîæëèâèõ â³äõèëåíü ³ êîíôë³êòíèõ ñèòóàö³é.

Óçàãàëüíåííÿ ðåçóëüòàò³â ïîêàçàëî, ùî çàïðîïîíîâàíà ìåòîäèêà ñïðèÿº çíèæåííþ ïðîåêòíèõ 
ðèçèê³â, ï³äâèùåííþ ëîÿëüíîñò³ ïîêóïö³â, ïîêðàùåííþ âçàºìîä³¿ ç îðãàíàìè âëàäè, îïòèì³çàö³¿ 
ãðàô³ê³â ³ ô³íàíñîâèõ ïîòîê³â. Âàæëèâîþ óìîâîþ çàëèøàºòüñÿ öèôðîâà òðàíñôîðìàö³ÿ, ùî çà-
áåçïå÷óº àêòóàëüí³ñòü òà ãíó÷ê³ñòü BSC ó ðåàëüíîìó ÷àñ³.

Êëþ÷îâ³ ñëîâà: balanced scorecard, êëàñòåðèçàö³ÿ ñòåéêõîëäåð³â, æèòëîâèé äåâåëîïìåíò, áà-
ãàòîêðèòåð³àëüíà îö³íêà, àãåíòíå ìîäåëþâàííÿ, íå÷³òêà ëîã³êà, business intelligence, data mining, 
ñòðàòåã³÷íå óïðàâë³ííÿ

YEHOR ANANKO

Methodology for integrating the Balanced Scorecard into 
the stakeholder clustering process of residential projects

The subject of the study is the methodology for integrating the Balanced Scorecard (BSC) into the 
process of clustering stakeholders in residential construction projects, which combines conceptual, 
analytical, and mathematical tools of strategic management. Particular attention is paid to adapting 
the classical BSC perspectives—financial, customer, internal processes, and learning and growth—to 
the specifics of residential development, where the large number of stakeholders forms multi–vector 
and often conflicting structures of interests. The subject also includes the formalization of stakeholder 
behavioural characteristics, the development of utility–function models, the assessment of influence 
strength, the construction of clusters, and their integration into BSC strategic maps.

Within this subject area, the study examines the application of multicriteria clustering methods, 
multi–agent modeling, fuzzy logic, data mining, business intelligence, stochastic programming, and 
simulation platforms. The analysis also covers the alignment of interests among different stakeholder 
groups and the transformation of these interests into systemic indicators of project performance. 
The subject includes the complex interdependencies among stakeholders that affect financial stability, 
social acceptance, construction rhythm, and the level of conflict within the project environment.

The aim of the article is to develop a methodological approach to integrating the Balanced Scorecard 
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system into the stakeholder clustering process of residential projects, ensuring coherence between 
strategic goals, performance parameters, and multifactor stakeholder interests. The article seeks to 
create a foundation for building an adaptive multilevel management model that accounts for stakeholder 
behaviour, the dynamics of their influence, and the complexity of residential construction. Another objective 
is to introduce formalized clustering tools, mathematical modeling, and analytical platforms capable of 
supporting BSC in real time. Additionally, the aim is to justify the feasibility of combining BSC with modern 
digital tools to improve strategic management and forecasting within residential development projects.

Research methodology. The methodological basis of the study integrates system analysis, clustering, 
mathematical modeling, and digital analytics to adapt the Balanced Scorecard to the management of 
stakeholders in residential projects. The first stage involves systematically structuring the stakeholder 
environment and identifying key groups, their interests, and their functional roles. Multi–agent modeling 
is used to analyze interactions by formalizing stakeholder behaviour through utility functions and influence 
coefficients, as well as models of dynamic influence levels at different project stages.

The second stage involves building a cluster structure using multicriteria methods—hierarchical 
clustering, K–Means, Self–Organizing Maps, and Fuzzy C–Means. The methodology incorporates 
fuzzy membership functions to reflect the multivector nature of stakeholder interests and their 
simultaneous participation in several clusters.

The third stage integrates the cluster structure into the BSC perspectives by creating metrics that 
reflect interest balances, levels of conflict, alignment, and strategic value. BI platforms are used to form 
dashboards, data mining is applied to detect patterns in large datasets, and agent–based modeling is 
used to simulate management decisions.

The fourth stage includes analytical evaluation of the model’s effectiveness using stochastic 
programming, Monte Carlo simulation, Pareto optimization, and a stakeholder–cluster alignment 
index with BSC parameters. All elements are combined into a unified methodological framework that 
ensures adaptability, scalability, and practical applicability in residential development projects.

Results. The study resulted in the development of a comprehensive methodology for integrating the 
Balanced Scorecard into the stakeholder clustering process of residential projects, combining structural, 
functional, and analytical approaches. The developed model enables the adaptation of classical BSC 
perspectives to the specifics of residential construction, where multicriteria stakeholder interests significantly 
influence financial stability, construction dynamics, social acceptance, and organizational coherence.

The proposed system demonstrated the effectiveness of multicriteria clustering, fuzzy logic, agent–
based modeling, and stochastic methods for creating an adaptive management model. It was established 
that integrating BSC with stakeholder clusters reduces legal, technical, and economic risks, optimizes 
communications, decreases conflict points, and increases buyer loyalty. A separate result is the formation 
of BSC indicators that account for dynamic weight coefficients, changes in stakeholder interests, and 
their influence on strategic goals. Mathematical evaluation models, alignment indices, and mechanisms 
for using BI and data mining platforms for real–time project monitoring have been developed.

Conclusions. The study enabled the development of a comprehensive methodology for integrating 
the Balanced Scorecard into stakeholder clustering in residential projects, combining strategic, 
behavioural, and analytical aspects of management. The findings show that management effectiveness 
in residential construction increases significantly when BSC is combined with multi–cluster models 
that account for environmental complexity, interest dynamics, and conflict zones.

It was found that integrating BSC with stakeholder clustering improves strategic decision alignment, 
resource distribution efficiency, and project implementation predictability. The resulting model allows for 
building adaptive strategic maps in which BSC perspectives are supplemented with dynamic parameters 
derived from agent–based modeling, BI analytics, fuzzy clustering functions, and stochastic calculations. 
This enables the formation of early–warning systems for potential deviations and conflicts.

The generalization of results demonstrated that the proposed methodology reduces project risks, 
improves customer loyalty, strengthens cooperation with regulatory authorities, and optimizes 
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Ïîñòàíîâêà ïðîáëåìè. Óïðàâë³ííÿ æèòëîâèìè 
áóä³âåëüíèìè ïðîºêòàìè õàðàêòåðèçóºòüñÿ âèñî-
êîþ ñêëàäí³ñòþ ÷åðåç áàãàòîâåêòîðí³ñòü ³íòåðåñ³â 
ñòåéêõîëäåð³â, äèíàì³÷í³ñòü âíóòð³øí³õ òà çîâí³ø-
í³õ óìîâ ³ çíà÷íó ê³ëüê³ñòü ôàêòîð³â, ùî âïëèâàþòü 
íà óñï³øí³ñòü ðåàë³çàö³¿ ïðîºêòó. Îäí³ºþ ç êëþ÷î-
âèõ ïðîáëåì ñòàº óçãîäæåííÿ ³íòåðåñ³â óñ³õ ó÷àñ-
íèê³â — ³íâåñòîð³â, äåâåëîïåð³â, ï³äðÿäíèê³â, îðãà-
í³â âëàäè, áàíê³âñüêèõ ñòðóêòóð, ì³ñöåâèõ ãðîìàä, 
ìàéáóòí³õ ìåøêàíö³â òà åêîëîã³÷íèõ îðãàí³çàö³é. Â 
óìîâàõ çðîñòàííÿ âèìîã äî ïðîçîðîñò³, ÿêîñò³ òà 
ñîö³àëüíî¿ â³äïîâ³äàëüíîñò³ ïðîºêò³â âèíèêàº ïî-
òðåáà ó ïîáóäîâ³ ìîäåë³ ñòðàòåã³÷íîãî óïðàâë³ííÿ, 
ÿêà çäàòíà ïîºäíàòè ö³ë³ ð³çíèõ ãðóï ³ çàáåçïå÷èòè 
êîìïëåêñíó îö³íêó ñòàíó ïðîºêòó.

Balanced Scorecard ó êëàñè÷í³é ôîðì³ íå âðàõî-
âóº ñïåöèô³êó æèòëîâîãî äåâåëîïìåíòó, îñîáëè-
âî ó âèïàäêàõ, êîëè âçàºìîä³ÿ ç³ ñòåéêõîëäåðàìè 
íîñèòü áàãàòîãðàííèé ³ ÷àñòî êîíôë³êòíèé õàðàê-
òåð. Ïðîáëåìà óñêëàäíþºòüñÿ òèì, ùî òðàäèö³éí³ 
ìåòîäè îö³íþâàííÿ åôåêòèâíîñò³ íå çäàòí³ â³äî-
áðàçèòè äèíàì³÷í³ çì³íè âïëèâó ñòåéêõîëäåð³â íà 
ð³çíèõ åòàïàõ ïðîºêòó òà íå äàþòü ìîæëèâîñò³ ìî-
äåëþâàòè ñöåíàð³¿ ïîâåä³íêè ó÷àñíèê³â. Êð³ì òîãî, 
çíà÷íèé îáñÿã äàíèõ, ùî âèíèêàº ï³ä ÷àñ ðåàë³çàö³¿ 
æèòëîâèõ ïðîºêò³â, âèìàãàº âèêîðèñòàííÿ öèô-
ðîâèõ ³íñòðóìåíò³â ãëèáîêî¿ àíàë³òèêè — Business 
Intelligence, Data Mining, àãåíòíîãî ìîäåëþâàííÿ, 
íå÷³òêèõ ñèñòåì òà êëàñòåðèçàö³¿. Áåç òàêèõ ï³äõî-
ä³â ñòðàòåã³÷íå óïðàâë³ííÿ ñòàº ôðàãìåíòàðíèì, 
âòðà÷àºòüñÿ ìîæëèâ³ñòü ïåðåäáà÷àòè ðèçèêè òà 
îïòèì³çóâàòè êîìóí³êàö³¿ ì³æ ñòåéêõîëäåðàìè.

Àíàë³ç äîñë³äæåíü ³ ïóáë³êàö³é ïðîáëåìè. 
Àíàë³ç ïîäàíîãî ìàòåð³àëó ñâ³ä÷èòü, ùî ïðîáëå-
ìà ³íòåãðàö³¿ Balanced Scorecard ó ïðîöåñ óïðàâ-
ë³ííÿ æèòëîâèìè ïðîºêòàìè àêòèâíî ðîçãëÿäà-
ºòüñÿ ó ñó÷àñí³é íàóêîâ³é ë³òåðàòóð³, íàñàìïåðåä 
ó êîíòåêñò³ òðàíñôîðìàö³¿ ñòðàòåã³÷íèõ ìîäåëåé 
óïðàâë³ííÿ. Ó äîñë³äæåííÿõ ï³äêðåñëþºòüñÿ, ùî 
BSC ó êëàñè÷íîìó âèãëÿä³ íå ïîâí³ñòþ îõîïëþº 
ñïåöèô³êó ïðîåêòíîãî ñåðåäîâèùà æèòëîâî¿ çà-
áóäîâè, äå íà ðåçóëüòàòè ïðîºêòó âïëèâàþòü íå 
ëèøå åêîíîì³÷í³, à é ñîö³àëüí³, åêîëîã³÷í³, ïðàâîâ³ 
òà ³íñòèòóö³éí³ ôàêòîðè. Ñàìå òîìó â ïóáë³êàö³ÿõ 
ôîêóñóºòüñÿ óâàãà íà íåîáõ³äíîñò³ äîïîâíåííÿ 

BSC íîâèìè ïåðñïåêòèâàìè, àäàïòàö³ºþ ³íäèêà-
òîð³â òà âïðîâàäæåííÿì äèíàì³÷íî¿ àíàë³òèêè.

Ñóòòºâå ì³ñöå ó äîñë³äæåííÿõ çàéìàþòü ï³äõî-
äè äî êëàñòåðèçàö³¿ ñòåéêõîëäåð³â, ÿê³ äîçâîëÿþòü 
ôîðìàë³çóâàòè ð³çí³ ãðóïè çà ³íòåðåñàìè, ñòóïå-
íåì âïëèâó, ð³âíåì ó÷àñò³ òà ïîòåíö³éíîþ êîíôë³ê-
òí³ñòþ. Ó ñó÷àñíèõ ïðàöÿõ çàñòîñîâóþòüñÿ ìåòîäè 
K–Means, Fuzzy C–Means, Self–Organizing Maps, 
³ºðàðõ³÷í³ àëãîðèòìè, ùî äàº çìîãó ñòðóêòóðóâà-
òè áàãàòîêðèòåð³àëüíèé ïðîñò³ð ñòåéêõîëäåð³â. 
Ïóáë³êàö³¿ äîâîäÿòü, ùî íå÷³òê³ êëàñòåðí³ ìîäåë³ º 
íàäçâè÷àéíî åôåêòèâíèìè äëÿ ñòåéêõîëäåðñüêî-
ãî ñåðåäîâèùà, äå ³íòåðåñè ð³çíèõ ãðóï ïåðåòèíà-
þòüñÿ é çì³íþþòüñÿ ç ÷àñîì.

Ó íàóêîâèõ ðîáîòàõ òàêîæ â³äçíà÷àºòüñÿ íåîáõ³ä-
í³ñòü çàñòîñóâàííÿ ìóëüòèàãåíòíîãî ìîäåëþâàí-
íÿ, ÿêå äîçâîëÿº îïèñàòè ïîâåä³íêó ñòåéêõîëäå-
ð³â ÷åðåç ôóíêö³¿ êîðèñíîñò³ òà çì³íí³ êîåô³ö³ºíòè 
âïëèâó. ²äåÿ ìîäåëþâàííÿ ñèëè âïëèâó ó ÷àñ³ òà ï³ä 
÷àñ ïåðåõîäó ì³æ ôàçàìè ïðîºêòó º êëþ÷îâîþ äëÿ 
ñó÷àñíîãî óïðàâë³ííÿ áóä³âíèöòâîì. Îêðåìó óâàãó 
íàóêîâö³ ïðèä³ëÿþòü öèôðîâèì ³íñòðóìåíòàì ï³ä-
òðèìêè ïðèéíÿòòÿ ð³øåíü — Business Intelligence, 
Data Mining, ñèìóëÿö³éíèì ïëàòôîðìàì, ñòîõàñ-
òè÷íèì ìîäåëÿì òà ³íñòðóìåíòàì îïòèì³çàö³¿. Ó ë³-
òåðàòóð³ ïðîñòåæóºòüñÿ òåíäåíö³ÿ äî ïîºäíàííÿ 
BSC ³ç ìåòîäàìè Data Envelopment Analysis, íå÷³ò-
êîþ ëîã³êîþ òà ìàøèííèì íàâ÷àííÿì. Öå äîçâîëÿº 
çíà÷íî ï³äâèùèòè òî÷í³ñòü îö³íêè åôåêòèâíîñò³ òà 
ðîçøèðèòè ìîæëèâîñò³ ïðîãíîçóâàííÿ.

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ñèñòåìà çáà-
ëàíñîâàíèõ ïîêàçíèê³â àáî Balanced Scorecard 
(äàë³ BSC), âèíèêëà ÿê â³äïîâ³äü íà íåîáõ³äí³ñòü 
ðîçøèðåííÿ ô³íàíñîâî–îð³ºíòîâàíîãî ï³äõîäó äî 
îö³íþâàííÿ ä³ÿëüíîñò³ ï³äïðèºìñòâ. ¯¿ çàïðîïîíó-
âàëè Ð. Êàïëàí ³ Ä. Íîðòîí ó 1992 ðîö³, ³ â³äòîä³ âî-
íà çàçíàëà ÷èñëåííèõ ìîäèô³êàö³é ³ àäàïòàö³é ï³ä 
ð³çíîìàí³òí³ ñôåðè óïðàâë³íñüêî¿ ä³ÿëüíîñò³, âêëþ-
÷àþ÷è óïðàâë³ííÿ ïðîåêòàìè òà äåâåëîïåðñüê³ ³í³-
ö³àòèâè. Îñíîâíîþ ïåðåâàãîþ BSC º ¿¿ çäàòí³ñòü 
³íòåãðóâàòè ÿê ô³íàíñîâ³, òàê ³ íåô³íàíñîâ³ ïîêàç-
íèêè, ôîðìóþ÷è çáàëàíñîâàíó êàðòèíó åôåêòèâ-
íîñò³ ï³äïðèºìñòâà àáî ïðîåêòó. Îñîáëèâî âàæ-
ëèâèì öå ñòàº â êîíòåêñò³ óïðàâë³ííÿ æèòëîâèìè 
áóä³âåëüíèìè ïðîåêòàìè, äå ê³ëüê³ñòü çàëó÷åíèõ 

schedules and financial flows. A crucial condition remains digital transformation, which ensures the 
relevance and flexibility of BSC in real time.

Keywords: balanced scorecard, stakeholder clustering, residential development, multicriteria 
evaluation, agent–based modeling, fuzzy logic, business intelligence, data mining, strategic management.
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ñòåéêõîëäåð³â, ñêëàäí³ñòü ¿õí³õ ³íòåðåñ³â òà äèíà-
ì³÷í³ñòü çì³í çîâí³øíüîãî ñåðåäîâèùà çóìîâëþ-
þòü íåîáõ³äí³ñòü áàãàòîâèì³ðíîãî ìîí³òîðèíãó [1].

Ó êëàñè÷í³é âåðñ³¿ Balanced Scorecard îõîïëþº 
÷îòèðè ïåðñïåêòèâè: ô³íàíñîâó, êë³ºíòñüêó, âíó-
òð³øí³õ á³çíåñ–ïðîöåñ³â ³ íàâ÷àííÿ òà ðîçâèò-
êó. Îäíàê ó ñôåð³ æèòëîâîãî áóä³âíèöòâà êîæíà ç 
öèõ ïåðñïåêòèâ ïîòðåáóº ãëèáøîãî íàïîâíåííÿ ç 
îãëÿäó íà ñïåöèô³êó ïðîåêòíî¿ ä³ÿëüíîñò³, âåëèêó 
ê³ëüê³ñòü çàö³êàâëåíèõ ñòîð³í òà âèñîêèé ð³âåíü 
³íòåãðàö³¿ á³çíåñó ç ñîö³àëüíîþ ³íôðàñòðóêòó-
ðîþ òåðèòîð³é. Íàïðèêëàä, ô³íàíñîâà ïåðñïåê-
òèâà òóò ïîâèííà îõîïëþâàòè íå ëèøå äîõ³äí³ñòü 
³íâåñòîðà, àëå é åêîíîì³÷í³ âèãîäè äëÿ ì³ñöåâèõ 
ãðîìàä, ñòàá³ëüí³ñòü ô³íàíñóâàííÿ áàíê³âñüêèõ 
óñòàíîâ, çàáåçïå÷åííÿ ð³âíÿ ïðèáóòêîâîñò³ ï³ä-
ðÿäíèõ îðãàí³çàö³é òà ñóáï³äðÿäíèê³â. Ïåðñïåê-
òèâà êë³ºíò³â òðàíñôîðìóºòüñÿ ó ñêëàäíó ñèñòå-
ìó îáë³êó î÷³êóâàíü ÿê ê³íöåâèõ ïîêóïö³â æèòëà, 
òàê ³ äåðæàâíèõ ðåãóëÿòîð³â, åêîëîã³÷íèõ îðãàí³-
çàö³é, ì³ñöåâèõ îðãàí³â âëàäè. Ïåðñïåêòèâà âíó-
òð³øí³õ ïðîöåñ³â îáîâ’ÿçêîâî âêëþ÷àº ëîã³ñòè÷í³ 
ëàíöþãè ïîñòà÷àííÿ, ÿê³ñòü ï³äãîòîâêè ïðîºêòíî¿ 
äîêóìåíòàö³¿, åôåêòèâí³ñòü óïðàâë³ííÿ ðèçèêà-
ìè ï³ä ÷àñ áóä³âíèöòâà, à ïåðñïåêòèâà íàâ÷àí-
íÿ òà ðîçâèòêó ìàº âðàõîâóâàòè ð³âåíü ïðîôå-
ñ³éíî¿ êâàë³ô³êàö³¿ ïåðñîíàëó, àäàïòàö³þ êîìïàí³¿ 
äî çì³í òåõíîëîã³÷íèõ ñòàíäàðò³â òà íîðìàòèâíî¿ 
áàçè, öèôðîâó òðàíñôîðìàö³þ ïðîöåñ³â [2].

Îäí³ºþ ç êëþ÷îâèõ ïðîáëåì àäàïòàö³¿ BSC äî 
óïðàâë³ííÿ ñòåéêõîëäåðàìè æèòëîâîãî áóä³âíèöòâà 
º ³íòåãðàö³ÿ áàãàòîâåêòîðíèõ ³ ÷àñòî êîíôë³êòíèõ ³í-
òåðåñ³â ó÷àñíèê³â ïðîåêòó â ºäèíó ñèñòåìó îö³íþ-
âàííÿ. Â öüîìó êîíòåêñò³ äîðå÷íî çâåðíóòèñü äî 
ï³äõîä³â ìóëüòèàãåíòíîãî ìîäåëþâàííÿ, ÿê³ äîçâî-
ëÿþòü ôîðìàë³çóâàòè ïîâåä³íêó êîæíîãî ñòåéêõîë-
äåðà ÷åðåç ôóíêö³þ êîðèñíîñò³, à âçàºìîä³¿ ì³æ íè-
ìè — ÷åðåç ñèñòåìó îáìåæåíü òà êîíôë³êòíèõ ïîë³â. 
Òàê, äëÿ îïèñó ïîâåä³íêîâî¿ ôóíêö³¿ ñòåéêõîëäåðà 
ìîæíà çàñòîñóâàòè íàñòóïíe ôîðìóëó 1:

  
, (1)

äå Ha — ³íòåãðàëüíà êîðèñí³ñòü äëÿ i–ãî ñòåé-
êõîëäåðà, Dab — âàãà b–ãî êðèòåð³þ ó ñèñòåì³ 
ïð³îðèòåò³â ñòåéêõîëäåðà, à Vab — ôàêòè÷íå äî-
ñÿãíåííÿ j–ãî êðèòåð³þ ó ïðîåêò³. Ñàìå ïîä³áíå 
ôîðìàë³çîâàíå óÿâëåííÿ äîçâîëÿº óâåñòè ïî-
íÿòòÿ ôóíêö³îíàëüíîãî ïðîô³ëþ ³íòåðåñ³â êîæíî¿ 
ãðóïè òà äàë³ ³íòåãðóâàòè ö³ ïðîô³ë³ ó çàãàëüíó àð-
õ³òåêòóðó Balanced Scorecard.

Êëþ÷îâèì åëåìåíòîì ïîáóäîâè BSC ó æèòëîâèõ 
ïðîåêòàõ âèñòóïàº ïðàâèëüíå âèçíà÷åííÿ ìåòðèê 
êîæíî¿ ç ïåðñïåêòèâ. ßêùî ó êëàñè÷íèõ ìîäå-
ëÿõ ìåòðèêè ÷àñòî çâîäÿòüñÿ äî ÷èñòî åêîíîì³÷-
íèõ ïîêàçíèê³â, òî ó äàíîìó âèïàäêó âîíè ïîâèí-
í³ â³äîáðàæàòè ð³âåíü êîìïðîì³ñ³â òà áàëàíñ³â ì³æ 
ñòåéêõîëäåðàìè. Íàïðèêëàä, ô³íàíñîâèé ïîêàç-
íèê ìîæå áóòè äîïîâíåíèé êîåô³ö³ºíòîì ð³âíÿ ñî-
ö³àëüíî¿ àêöåïòàö³¿ ïðîåêòó ñåðåä ìåøêàíö³â, ùî 
âèì³ðþºòüñÿ ÷åðåç ³íäåêñè ãðîìàäñüêî¿ ï³äòðèì-
êè àáî ê³ëüê³ñòü âðåãóëüîâàíèõ êîíôë³êòíèõ çâåð-
íåíü. Ïåðñïåêòèâà âíóòð³øí³õ ïðîöåñ³â — ÷åðåç 
ð³âåíü äîòðèìàííÿ ãðàô³êó òà áþäæåòó, ÷àñòîòó 
òåõí³÷íèõ ³íöèäåíò³â, ê³ëüê³ñòü íåâèð³øåíèõ þðè-
äè÷íèõ ñóïåðå÷îê. Ïåðñïåêòèâà êë³ºíò³â — ÷åðåç 
³íòåãðàëüíèé ïîêàçíèê çàäîâîëåíîñò³ ïîêóïö³â 
æèòëà, à òàêîæ ð³âåíü âèêîíàííÿ äîãîâ³ðíèõ çî-
áîâ’ÿçàíü. Ïåðñïåêòèâà íàâ÷àííÿ — ÷åðåç ÷àñò-
êó ïåðñîíàëó, ùî ïðîéøîâ êâàë³ô³êàö³éí³ êóðñè, òà 
ð³âåíü öèôðîâ³çàö³¿ ïðîåêòíî¿ äîêóìåíòàö³¿.

Íå ìåíø âàæëèâèì º ðîçóì³ííÿ äèíàì³÷íî¿ 
ïðèðîäè ñòåéêõîëäåðñüêîãî ñåðåäîâèùà æèòëî-
âèõ ïðîåêò³â. Îäíèì ³ç ñó÷àñíèõ ï³äõîä³â äî óðà-
õóâàííÿ öèõ äèíàì³ê º çàñòîñóâàííÿ íåë³í³éíèõ 
ôóíêö³é âïëèâó, ÿê³ ìîäåëþþòü çì³íó ñèëè âïëè-
âó ñòåéêõîëäåðà ó ÷àñ³ â çàëåæíîñò³ â³ä ñòàä³¿ 
ïðîåêòó. Íàïðèêëàä, ìîæíà îïèñàòè çì³íó ñèëè 
âïëèâó íàñòóïíîþ ôîðìóëîþ 2:

 
, (2)

äå Ca(t) — ôàêòè÷íà ñèëà âïëèâó a–ãî ñòåé-
êõîëäåðà ó ìîìåíò ÷àñó t, Ra(t) — éîãî ïîòåíö³é-
íà ñèëà âïëèâó, à  — êîåô³ö³ºíò ³íåðö³éíîñò³ ðå-
àãóâàííÿ. Òàêà ìîäåëü äåìîíñòðóº, ÿê âàãîì³ñòü 
ñòåéêõîëäåð³â çì³íþºòüñÿ ïðè ïåðåõîä³ â³ä åòàïó 
ïðîåêòóâàííÿ äî åêñïëóàòàö³¿ îá’ºêòà.

Âàðòî òàêîæ çàçíà÷èòè, ùî ³íòåãðàö³ÿ BSC â 
æèòëîâå áóä³âíèöòâî àêòèâíî äîñë³äæóºòüñÿ áà-
ãàòüìà ñó÷àñíèìè àâòîðàìè. Íàïðèêëàä, Ê. Õîô-
ìàí ðîçãëÿäàº òðàíñôîðìàö³þ êëàñè÷íèõ ìîäå-
ëåé BSC ÷åðåç çàëó÷åííÿ àäàïòèâíèõ ìåòðèê äî 
àíàë³çó ðèçèê³â ïðîåêò³â áóä³âíèöòâà. Â éîãî ðîáî-
òàõ àêöåíòóºòüñÿ óâàãà íà ïîòðåá³ â ðåôëåêñèâíèõ 
öèêëàõ óïðàâë³ííÿ, ùî çàáåçïå÷óþòü àäàïòàö³þ 
ïîêàçíèê³â BSC ó ðåàëüíîìó ÷àñ³ â çàëåæíîñò³ â³ä 
çì³í ñèòóàö³¿ íàâêîëî ïðîåêòó. Ä. Ñòåéñ³ âêàçóº íà 
çíà÷åííÿ BSC äëÿ ãàðìîí³çàö³¿ ³íòåðåñ³â ïóáë³÷-
íî–ïðèâàòíèõ ïàðòíåðñòâ ó ñôåð³ áóä³âíèöòâà, 
äå îñîáëèâî àêòóàëüíèìè º ïîêàçíèêè ïðîçîðî-
ñò³, ÿêîñò³ çâ³òíîñò³ òà ð³âíÿ ñóñï³ëüíî¿ äîâ³ðè. Áà-
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ãàòî ñó÷àñíèõ ºâðîïåéñüêèõ äîñë³äæåíü âêàçóþòü 
íà äîö³ëüí³ñòü äîïîâíåííÿ êëàñè÷íî¿ ìîäåë³ BSC 
òàêèìè ñïåöèô³÷íèìè ïåðñïåêòèâàìè ÿê «Åêîëî-
ã³÷íà ñòàá³ëüí³ñòü» ÷è «²ííîâàö³éíèé ðîçâèòîê» [3].

Îñîáëèâî ïåðñïåêòèâíèì íàïðÿìîì àäàïòà-
ö³¿ BSC äî óïðàâë³ííÿ ñòåéêõîëäåðàìè æèòëîâèõ 
ïðîåêò³â º éîãî ïîºäíàííÿ ç ìåòîäèêàìè Data 
Envelopment Analysis (DEA), ÿê³ äîçâîëÿþòü îö³-
íþâàòè åôåêòèâí³ñòü âèêîðèñòàííÿ ðåñóðñ³â â 
óìîâàõ áàãàòîêðèòåð³àëüíîãî ñåðåäîâèùà. Ïî-
ºäíàííÿ BSC òà DEA ñòâîðþº ïîòóæíèé ³íòåãðî-
âàíèé ³íñòðóìåíòàð³é àíàë³çó ïðîåêòíî¿ åôåê-
òèâíîñò³ íà îñíîâ³ åìï³ðè÷íèõ äàíèõ.

Íàâåäåíèé ðèñóíîê 1 ³ëþñòðóº òðàíñôîðìàö³þ 
êëàñè÷íî¿ ñèñòåìè BSC äëÿ ïîòðåá æèòëîâîãî 
áóä³âíèöòâà, ³ç óðàõóâàííÿì ìóëüòèâåêòîðíèõ ³í-
òåðåñ³â ñòåéêõîëäåð³â, êëàñòåðèçàö³¿ òà äèíàì³êè 
âïëèâ³â. Ó ñõåì³ ³íòåãðîâàíî êëþ÷îâ³ ïåðñïåêòè-
âè, ñïåöèô³÷í³ ìåòðèêè òà ôîðìóëè, ùî ôîðìà-
ë³çóþòü âçàºìîä³þ â óïðàâë³íñüê³é ìîäåë³.

Äëÿ òîãî ùîá ðåàë³çóâàòè îïèñàíó áàãàòîð³â-
íåâó ìîäåëü ñòðàòåã³÷íîãî óïðàâë³ííÿ, íåîáõ³äíî 
çàáåçïå÷èòè ¿¿ ä³ºâó àíàë³òè÷íó ï³äòðèìêó. Ñàìå 
òóò íà ïåðøèé ïëàí âèõîäÿòü ñó÷àñí³ ³íñòðóìåí-
òè, çäàòí³ ïåðåòâîðèòè òåîðåòè÷íó àðõ³òåêòóðó 
BSC–êëàñòåðèçàö³¿ íà àäàïòèâíó ñèñòåìó óïðàâ-

ë³ííÿ â ðåàëüíîìó ÷àñ³. Öå ïîòðåáóº çàëó÷åííÿ 
â³äïîâ³äíîãî ìåòîäè÷íîãî ³íñòðóìåíòàð³þ.

Ñó÷àñíå óïðàâë³ííÿ æèòëîâèìè ïðîåêòàìè ïå-
ðåäáà÷àº âçàºìîä³þ ç³ ñêëàäíîþ ñèñòåìîþ ñòåé-
êõîëäåð³â, êîæåí ³ç ÿêèõ ìàº âëàñí³ ö³ë³, ³íòåðå-
ñè, î÷³êóâàííÿ òà îáìåæåííÿ. ²íòåãðàö³ÿ ìåòîäèêè 
Balanced Scorecard ó ïðîöåñ êëàñòåðèçàö³¿ öèõ 
ó÷àñíèê³â ñòâîðþº íîâèé ð³âåíü ñêëàäíîñò³ äëÿ óõ-
âàëåííÿ óïðàâë³íñüêèõ ð³øåíü. Âîäíî÷àñ ñàìå òóò 
âèíèêàº íàãàëüíà ïîòðåáà ó çàëó÷åíí³ ïîòóæíèõ 
àíàë³òè÷íèõ ³íñòðóìåíò³â, çäàòíèõ ³íòåðïðåòóâà-
òè áàãàòîì³ðí³ äàí³, îö³íþâàòè äèíàì³êó âçàºìîä³¿, 
ïðîãíîçóâàòè êîíôë³êòí³ çîíè é ï³äòðèìóâàòè ìå-
íåäæìåíò ó ôîðìóâàíí³ îá´ðóíòîâàíèõ ñòðàòåã³é.

Íàóêîâà øêîëà àíàë³òè÷íî¿ ï³äòðèìêè óïðàâ-
ë³ííÿ â áóä³âåëüíèõ ïðîåêòàõ ñôîðìóâàëà øè-
ðîêèé ñïåêòð ìåòîä³â, ùî ìîæóòü çàñòîñîâó-
âàòèñÿ ó ðàìêàõ ³íòåãðîâàíî¿ BSC–êëàñòåðíî¿ 
ìîäåë³. Ñåðåä íàéá³ëüø ôóíäàìåíòàëüíèõ ï³ä-
õîä³â âàæëèâî âèîêðåìèòè ñèñòåìíèé àíàë³ç, 
ìóëüòèêðèòåð³àëüíó îïòèì³çàö³þ, àãåíòíå ìîäå-
ëþâàííÿ, ìåòîäè øòó÷íîãî ³íòåëåêòó, Data Mining 
òà Business Intelligence. Âñ³ ö³ ï³äõîäè, ïîºäíàí³ ç 
êîíöåïòóàëüíîþ ñòðóêòóðîþ Balanced Scorecard, 
ñòâîðþþòü óí³âåðñàëüíèé ³íñòðóìåíòàð³é äëÿ 
ãëèáîêî¿ àíàë³òèêè [4].

Ðèñóíîê 1. Àäàïòàö³¿ Balanced Scorecard äî óïðàâë³ííÿ ñòåéêõîëäåðàìè æèòëîâèõ ïðîºêò³â 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [3]
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Ñèñòåìíèé àíàë³ç ó äàíîìó êîíòåêñò³ âèêîíóº 
ôóíêö³þ ôîðìóâàííÿ çàãàëüíî¿ êîíöåïòóàëüíî¿ 
ðàìêè ìîäåëþâàííÿ. Â³í äîçâîëÿº îïèñàòè æèò-
ëîâèé ïðîåêò ÿê ñêëàäíó äèíàì³÷íó ñèñòåìó, ùî 
âêëþ÷àº áåçë³÷ ï³äñèñòåì — ô³íàíñîâó, îðãàí³çà-
ö³éíó, åêîëîã³÷íó, ñîö³àëüíó, íîðìàòèâíî–ïðàâîâó 
òîùî. Çàñòîñîâóþ÷è ñèñòåìíèé ï³äõ³ä, ìåíåäæåðè 
îòðèìóþòü ìîæëèâ³ñòü ÷³òêî ³äåíòèô³êóâàòè êðè-
òè÷í³ çâ’ÿçêè ì³æ ð³çíèìè ãðóïàìè ñòåéêõîëäåð³â, 
âèÿâëÿòè ïîòåíö³éí³ êîíôë³êòí³ òî÷êè é ôîðìóëþ-
âàòè ³íòåãðîâàí³ ñòðàòåã³÷í³ ð³øåííÿ.

Íàäàë³ ó ïðîöåñ³ ñåãìåíòàö³¿ ãðóï ñòåéêõîëäåð³â 
âàæëèâó ðîëü â³ä³ãðàº ìóëüòèêðèòåð³àëüíà êëàñ-
òåðèçàö³ÿ, ÿêà ìîæå áóäóâàòèñÿ íà îñíîâ³ òàêèõ 
ìåòîä³â, ÿê ³ºðàðõ³÷íà êëàñòåðèçàö³ÿ (Hierarchical 
Clustering), àëãîðèòì K–ñåðåäí³õ (K–Means), Self 
Organizing Maps (SOM) àáî Fuzzy C–Means. Çàñòî-
ñóâàííÿ öèõ ìåòîäèê äàº çìîãó íå ò³ëüêè îá’ºäíó-
âàòè ñòåéêõîëäåð³â çà ñõîæèìè õàðàêòåðèñòèêàìè, 
à é ôîðìóâàòè ãíó÷ê³ ì³æêëàñòåðí³ çâ’ÿçêè, ÿê³ áó-
äóòü â³äîáðàæàòè íåîäíîçíà÷í³ñòü òà áàãàòîð³âíå-
â³ñòü ¿õí³õ ³íòåðåñ³â. Íàïðèêëàä, ìåòîä íå÷³òêî¿ êëàñ-
òåðèçàö³¿ äîçâîëÿº âðàõóâàòè ïåðåòèí ñôåð âïëèâó: 
îäèí ñòåéêõîëäåð ìîæå îäíî÷àñíî íàëåæàòè äî 
ê³ëüêîõ ãðóï ³ç ð³çíîþ ì³ðîþ ïðèíàëåæíîñò³ [5].

Â ìàòåìàòè÷í³é ôîðì³ 3 ôóíêö³ÿ íàëåæíîñò³ 
íå÷³òêîãî êëàñòåðó äëÿ a–ãî :

, (3)

äå  — ñòóï³íü íàëåæíîñò³ ñòåéêõîëäåðà xa äî 
öåíòðó êëàñòåðó vb, c — ê³ëüê³ñòü êëàñòåð³â, n — ïà-
ðàìåòð íå÷³òêîñò³, ÿêèé âèçíà÷àº ðîçìèò³ñòü ìåæ.

Îñîáëèâî¿ àêòóàëüíîñò³ íàáóâàþòü ìåòîäèêè 
Business Intelligence (BI), ÿê³ çàáåçïå÷óþòü çáèðàí-
íÿ, çáåð³ãàííÿ, ³íòåãðàö³þ òà ³íòåðïðåòàö³þ âåëèêèõ 
ìàñèâ³â äàíèõ ïðî äèíàì³êó ïîâåä³íêè ñòåéêõîëäå-
ð³â ó ðåàëüíîìó ÷àñ³. Çà äîïîìîãîþ BI ìîæíà ïðî-
âîäèòè ìîí³òîðèíã êëþ÷îâèõ ³íäèêàòîð³â çà âñ³ìà 
ïåðñïåêòèâàìè BSC, îïåðàòèâíî âèÿâëÿòè â³äõè-
ëåííÿ â³ä ïëàíîâèõ ïîêàçíèê³â, àíàë³çóâàòè äèíà-
ì³êó âèêîíàííÿ ïðîåêòíèõ ö³ëåé. Çàñòîñóâàííÿ BI 
äîçâîëÿº ôîðìóâàòè äàøáîðäè — ³íòåðàêòèâí³ ïà-
íåë³, ùî îá’ºäíóþòü ³íôîðìàö³þ ïðî ô³íàíñîâ³ ïî-
òîêè, ñòóï³íü çàäîâîëåíîñò³ ïîêóïö³â, äèíàì³êó âè-
êîíàííÿ ãðàô³êó áóä³âíèöòâà, åêîëîã³÷í³ ïîêàçíèêè, 
ð³âåíü êâàë³ô³êàö³¿ ïåðñîíàëó.

Íå ìåíø çíà÷óùó ðîëü ó öüîìó êîíòåêñò³ â³ä³ãðàº 
Data Mining — ãëèáîêà àíàë³òèêà äàíèõ, ÿêà äîç-

âîëÿº âèÿâëÿòè ïðèõîâàí³ çàêîíîì³ðíîñò³ ó âåëè-
êèõ íàáîðàõ ³ñòîðè÷íî¿ òà îïåðàòèâíî¿ ³íôîðìàö³¿. 
Íàïðèêëàä, çà äîïîìîãîþ àëãîðèòì³â êëàñèô³êà-
ö³¿ (Decision Trees, Random Forest, Support Vector 
Machine) ìîæíà ïåðåäáà÷èòè éìîâ³ðí³ñòü êîíôë³ê-
òíèõ ñèòóàö³é ³ç êîíêðåòíèìè ñòåéêõîëäåðàìè ùå 
íà åòàï³ ïëàíóâàííÿ. Ìåòîäè àñîö³àòèâíèõ ïðàâèë 
(Apriori, FP–Growth) äàþòü ìîæëèâ³ñòü ³äåíòèô³êó-
âàòè òèïîâ³ êîìá³íàö³¿ ÷èííèê³â, ùî âåäóòü äî çáî-
¿â ó âèêîíàíí³ ãðàô³êó ÷è ïåðåâèùåííÿ êîøòîðèñ³â.

Çàñòîñóâàííÿ àãåíòíîãî ìîäåëþâàííÿ (Agent–
Based Modeling) äàº ìîæëèâ³ñòü ðîçãëÿäà-
òè ïðîåêò ÿê ñóêóïí³ñòü âçàºìîä³þ÷èõ àãåíò³â — 
ñòåéêõîëäåð³â, êîæåí ç ÿêèõ ä³º çã³äíî âëàñíèõ 
ñòðàòåã³é ³ ö³ëåé. Êîæåí àãåíò âîëîä³º âëàñíîþ 
ôóíêö³ºþ êîðèñíîñò³, à ñèñòåìà â ö³ëîìó åâîëþ-
ö³îíóº âíàñë³äîê âçàºìîä³¿ ì³æ àãåíòàìè. Àãåíòíà 
ìîäåëü äîçâîëÿº ñèìóëþâàòè ð³çí³ ñöåíàð³¿ ðîç-
âèòêó ïîä³é, îö³íþâàòè íàñë³äêè óïðàâë³íñüêèõ ð³-
øåíü ùå äî ¿õ ôàêòè÷íî¿ ðåàë³çàö³¿. Íàïðèêëàä, 
ïðè ââåäåíí³ íîâèõ åêîëîã³÷íèõ ñòàíäàðò³â ìîæ-
íà çìîäåëþâàòè, ÿê â³äðåàãóþòü íà öå ï³äðÿäíèêè, 
ô³íàíñèñòè, ïîêóïö³ æèòëà òà îðãàíè êîíòðîëþ [6].

Âàæëèâèì ³íñòðóìåíòîì º òàêîæ çàëó÷åííÿ 
ìåòîä³â ñòîõàñòè÷íîãî ïðîãðàìóâàííÿ äëÿ ïðè-
éíÿòòÿ ð³øåíü â óìîâàõ íåâèçíà÷åíîñò³. Îñê³ëü-
êè æèòëîâå áóä³âíèöòâî ÷àñòî ï³ääàºòüñÿ âïëè-
âó ôàêòîð³â ðèçèêó (êóðñîâ³ êîëèâàííÿ, çì³íè ö³í 
íà ìàòåð³àëè, çì³íè íîðìàòèâíèõ àêò³â, ñîö³àëüí³ 
ïðîòåñòè òîùî), ñòîõàñòè÷í³ ìîäåë³ äàþòü çìîãó 
ôîðìóâàòè ñöåíàð³¿ ðîçâèòêó ïîä³é ç óðàõóâàí-
íÿì éìîâ³ðí³ñíèõ îö³íîê êîæíîãî ³ç ðèçèê³â. Ôîð-
ìàëüíî öå ìîæå áóòè îïèñàíî ÷åðåç ôîðìóëó 4, 
îïòèì³çàö³éíó çàäà÷ó òàêîãî âèãëÿäó:

 , (4)

äå x — âåêòîð êåðóþ÷èõ ð³øåíü,  — âåêòîð âè-
ïàäêîâèõ ïàðàìåòð³â, E[f(x, )] — ìàòåìàòè÷íå 
ñïîä³âàííÿ ö³ëüîâî¿ ôóíêö³¿, V[f(x, )])] — äèñïåð-
ñ³ÿ, à  — êîåô³ö³ºíò ðèçèê–íåéòðàë³çàö³¿.

Ó ñòðóêòóð³ BSC–êëàñòåðíî¿ ìîäåë³ îñîáëèâî-
ãî çíà÷åííÿ íàáóâàº êîðåëÿö³éíèé àíàë³ç ì³æ ãðó-
ïàìè ñòåéêõîëäåð³â, ÿêèé äîçâîëÿº âèçíà÷èòè çî-
íè êîíôë³êòíî¿ âçàºìîä³¿. Âèÿâëåííÿ ïàðíèõ àáî 
ãðóïîâèõ êîðåëÿö³é ì³æ î÷³êóâàííÿìè ð³çíèõ ñòåé-
êõîëäåð³â äîïîìàãàº ôîðìóâàòè òàê çâàí³ ïîëÿ 
êîìïðîì³ñíèõ ð³øåíü — çîíè ïàðàìåòð³â, ÿê³ îäíî-
÷àñíî çàäîâîëüíÿþòü äåê³ëüêà êîíêóðóþ÷èõ ãðóï.

Öåé ï³äõ³ä äîçâîëÿº áóäóâàòè ³òåðàö³éí³ ïðî-
öåäóðè óçãîäæåííÿ ñòðàòåã³é çà äîïîìîãîþ ìå-
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òîä³â Ïàðåòî–îïòèì³çàö³¿. Ìíîæèíà Ïàðåòî–
åôåêòèâíèõ ð³øåíü äàº çìîãó ìåíåäæìåíòó 
áóä³âåëüíîãî ïðîåêòó îáèðàòè ò³ âàð³àíòè óïðàâ-
ë³ííÿ, ÿê³ çàáåçïå÷óþòü ìàêñèìàëüíî ìîæëèâèé 
ð³âåíü ãàðìîí³çàö³¿ ³íòåðåñ³â. Êîíöåïö³ÿ Ïàðåòî–
äîì³íóâàííÿ äîçâîëÿº óíèêàòè êðàéí³õ ñöåíàð³¿â, 
äå çàäîâîëåííÿ ³íòåðåñ³â îäí³º¿ ãðóïè íåìèíó÷å 
çíèæóº ð³âåíü çàäîâîëåííÿ ³íøî¿ [7]. 

Äëÿ çàáåçïå÷åííÿ åôåêòèâíî¿ ðåàë³çàö³¿ BSC–
ìîäåë³ ó ñêëàäíîìó ñåðåäîâèù³ æèòëîâèõ ïðîºêò³â 
çàñòîñîâóþòüñÿ ð³çí³ àíàë³òè÷í³ ³íñòðóìåíòè, êîæåí 
ç ÿêèõ ìàº âëàñíó ñòðàòåã³÷íó âàãó òà ñêëàäí³ñòü 
âïðîâàäæåííÿ. Ðèñóíîê 2 ³ëþñòðóº ïîð³âíÿëüíó 
îö³íêó êëþ÷îâèõ ìåòîä³â, ùî ôîðìóþòü àíàë³òè÷-
íó îñíîâó ñó÷àñíîãî óïðàâë³ííÿ ó öüîìó êîíòåêñò³.

Îñîáëèâî¿ àêòóàëüíîñò³ â ñó÷àñíèõ óìîâàõ íà-
áóâàº çàñòîñóâàííÿ øòó÷íîãî ³íòåëåêòó òà ìà-
øèííîãî íàâ÷àííÿ ó BSC–êëàñòåðíèõ ìîäåëÿõ. 
Àëãîðèòìè ãëèáîêîãî íàâ÷àííÿ (Deep Neural 
Networks, Recurrent Neural Networks, LSTM) 
äîçâîëÿþòü íå ëèøå îáðîáëÿòè ñêëàäí³ ÷àñî-
â³ ðÿäè äàíèõ ïðîåêò³â, à é âèÿâëÿòè íåë³í³éí³ çà-
ëåæíîñò³ ì³æ çì³íàìè ïîë³òèê ñòåéêõîëäåð³â òà 
ïðîåêòíîþ åôåêòèâí³ñòþ. Íàïðèêëàä, òðåíó-

âàííÿ ìîäåëåé íà ³ñòîðè÷íèõ äàíèõ ùîäî âïëè-
âó çì³í äåðæàâíîãî ðåãóëþâàííÿ íà ðèíîê æèòëà 
äîçâîëÿº ç âèñîêîþ òî÷í³ñòþ ïðîãíîçóâàòè íà-
ñë³äêè íîâèõ ðåãóëÿòîðíèõ ³í³ö³àòèâ.

Âàãîìèì àíàë³òè÷íèì êîìïîíåíòîì º òàêîæ 
ïîáóäîâà ñèìóëÿö³éíèõ ìîäåëåé äëÿ òåñòóâàí-
íÿ óïðàâë³íñüêèõ ñòðàòåã³é äî ¿õ çàïðîâàäæåííÿ. 
Ñèìóëÿö³éíà àíàë³òèêà äîçâîëÿº ñòâîðèòè â³ðòó-
àëüíó êîï³þ ïðîåêòó (Digital Twin), íà ÿê³é ìîæ-
íà åêñïåðèìåíòóâàòè ç ð³çíèìè êîíô³ãóðàö³ÿìè 
çàëó÷åííÿ ñòåéêõîëäåð³â, òåìïàìè áóä³âíèöòâà, 
ñõåìàìè ô³íàíñóâàííÿ, ïîë³òèêàìè óïðàâë³í-
íÿ ðèçèêàìè. Îñîáëèâî öå âàæëèâî ó ïðîåêòàõ 
êîìïëåêñíî¿ çàáóäîâè íîâèõ ðàéîí³â ÷è âåëèêèõ 
æèòëîâèõ àãëîìåðàö³é, äå êîæíå óïðàâë³íñüêå 
ð³øåííÿ ìàº ìóëüòèïë³êàòèâíèé åôåêò.

Òàêèì ÷èíîì, ñó÷àñí³ àíàë³òè÷í³ ³íñòðóìåíòè, ³í-
òåãðîâàí³ ó ìîäåëü Balanced Scorecard ³ç êëàñòå-
ðèçàö³ºþ ñòåéêõîëäåð³â, ôîðìóþòü íîâèé ð³âåíü 
óïðàâë³íñüêî¿ íàóêè ó æèòëîâîìó áóä³âíèöòâ³. Çàâ-
äÿêè çàëó÷åííþ ñèñòåìíîãî àíàë³çó, ìóëüòèêðè-
òåð³àëüíî¿ êëàñòåðèçàö³¿, àãåíòíîãî ìîäåëþâàííÿ, 
Business Intelligence, Data Mining, ñòîõàñòè÷íèõ 
ìîäåëåé, ìàøèííîãî íàâ÷àííÿ òà ñèìóëÿö³é-

Ðèñóíîê 2. Îö³íêà àíàë³òè÷íèõ ìåòîä³â ï³äòðèìêè BSC–êëàñòåðíî¿ ìîäåë³ â óïðàâë³íí³ æèò-
ëîâèìè ïðîåêòàìè
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [7]
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íèõ ïëàòôîðì ñòâîðþºòüñÿ ïîâíîö³ííà àäàïòèâ-
íà ñèñòåìà ñòðàòåã³÷íî¿ ï³äòðèìêè óïðàâë³íñüêèõ 
ð³øåíü. ¯¿ êëþ÷îâà ïåðåâàãà — öå íå ëèøå ô³êñà-
ö³ÿ ïîòî÷íîãî ñòàíó ïðîåêòó, à é çäàòí³ñòü ïðîãíî-
çóâàòè, ïîïåðåäæàòè, àäàïòóâàòè òà êîðèãóâàòè 
òðàºêòîð³þ ðîçâèòêó ïðîåêòó ó â³äïîâ³äü íà çì³íó 
³íòåðåñ³â ñòåéêõîëäåð³â òà çîâí³øí³õ óìîâ [8].

Óçàãàëüíåííÿ àíàë³òè÷íîãî ³íñòðóìåíòàð³þ 
äîçâîëÿº ïåðåéòè äî íàñòóïíîãî âàæëèâîãî àñ-
ïåêòó — îö³íþâàííÿ åôåêòèâíîñò³ ñàìîãî ï³äõîäó. 
Ñàìå ³íòåãðàö³ÿ BSC–êëàñòåðíî¿ ìîäåë³ â ïðàê-
òèêó óïðàâë³ííÿ æèòëîâèìè ïðîºêòàìè ïîòðåáóº 
ðåòåëüíîãî àíàë³çó ðåçóëüòàò³â ¿¿ çàñòîñóâàííÿ, 
íàñë³äê³â ³ ïîòåíö³éíèõ ðèçèê³â. 

Ïèòàííÿ îö³íêè åôåêòèâíîñò³ âïðîâàäæåí-
íÿ ³íòåãðîâàíî¿ ìåòîäèêè Balanced Scorecard ó 
ïðîöåñ êëàñòåðèçàö³¿ ñòåéêõîëäåð³â æèòëîâèõ 
ïðîåêò³â º îäíèì ³ç íàéá³ëüø ñêëàäíèõ, îñê³ëüêè 
âîíî îäíî÷àñíî îõîïëþº ÿê ê³ëüê³ñí³, òàê ³ ÿê³ñ-
í³ êîìïîíåíòè ä³ÿëüíîñò³ äåâåëîïåðñüêèõ ñòðóê-
òóð. Åôåêòèâí³ñòü ó äàíîìó âèïàäêó íå çâîäèòü-
ñÿ äî ïðîñòî¿ åêîíîì³÷íî¿ âèãîäè àáî îïåðàòèâíî¿ 
øâèäêîñò³ âèêîíàííÿ áóä³âåëüíèõ ðîá³ò, âîíà 
ôîðìóºòüñÿ ÷åðåç ñêëàäíèé áàëàíñ äîñÿãíåííÿ 
ñòðàòåã³÷íèõ ö³ëåé, çàäîâîëåííÿ áàãàòüîõ êàòå-
ãîð³é ñòåéêõîëäåð³â, ì³í³ì³çàö³¿ ðèçèê³â òà àäàï-
òàö³éíî¿ ñò³éêîñò³ ïðîåêòó â óìîâàõ íåâèçíà-
÷åíîñò³. Âëàñíå òîìó îö³íêà ðåçóëüòàòèâíîñò³ 
³íòåãðàö³¿ BSC–êëàñòåðíî¿ ìîäåë³ âèìàãàº ñïåö³-
àëüíîãî íàóêîâî–ìåòîäè÷íîãî ï³äõîäó.

Ôîðìóâàííÿ ñèñòåìè îö³íþâàííÿ ìàº âèõî-
äèòè ³ç áàçîâèõ ôóíêö³é ñàìî¿ ñèñòåìè Balanced 
Scorecard, îñê³ëüêè ¿¿ ìåòà — òðàíñëÿö³ÿ ñòðàòå-
ã³÷íèõ çàâäàíü ó êîíêðåòí³ ïàðàìåòðè óïðàâë³í-
ñüêî¿ ïðàêòèêè. Ó òðàäèö³éí³é ñõåì³ BSC êëþ÷î-
âèì º íàÿâí³ñòü ïðè÷èííî–íàñë³äêîâèõ çâ’ÿçê³â 
ì³æ ïåðñïåêòèâàìè, ÿê³ ñòâîðþþòü ëîã³êó ñòðà-
òåã³÷íî¿ êàðòè. Ó âèïàäêó æèòëîâèõ ïðîåêò³â òàêà 
êàðòà óñêëàäíþºòüñÿ íåîáõ³äí³ñòþ ³íòåãðóâàòè â 
íå¿ ïàðàìåòðè ôóíêö³îíóâàííÿ ñòåéêõîëäåðñüêèõ 
êëàñòåð³â. Íàïðèêëàä, ô³íàíñîâèé ïîêàçíèê ïðè-
áóòêîâîñò³ ìàº áóòè ïðèâ’ÿçàíèé íå ëèøå äî âíó-
òð³øí³õ âèòðàò, àëå é äî çîâí³øí³õ óìîâ ðèíêó, 
êðåäèòíèõ â³äíîñèí ³ç áàíê³âñüêèìè ñòðóêòóðàìè, 
ð³âíÿ çàòâåðäæåííÿ ïðîåêòíî¿ äîêóìåíòàö³¿ ì³ñ-
öåâèìè îðãàíàìè âëàäè. Ó êë³ºíòñüê³é ïåðñïåê-
òèâ³ îö³íþâàííÿ ïîâèííî âêëþ÷àòè íå ëèøå ïî-
êàçíèêè ïðîäàæó ïëîù³, à é ð³âåíü çàäîâîëåíîñò³ 
ìåøêàíö³â ³íôðàñòðóêòóðíîþ íàïîâíåí³ñòþ ðà-
éîíó, þðèäè÷íó ïðîçîð³ñòü äîãîâîð³â, ð³âåíü ï³ñ-

ëÿïðîäàæíîãî îáñëóãîâóâàííÿ îá’ºêò³â. Ïåðñïåê-
òèâà âíóòð³øí³õ ïðîöåñ³â ïîâèííà âðàõîâóâàòè ÿê 
ïîêàçíèêè ðèòì³÷íîñò³ ïîñòàâîê ìàòåð³àë³â, òàê ³ 
äîòðèìàííÿ ãðàô³êó çäà÷³ îá’ºêòà, ÷àñòîòó ïðå-
òåíç³é ñóáï³äðÿäíèõ îðãàí³çàö³é, ÿê³ñòü òåõí³÷íî-
ãî íàãëÿäó. Ïåðñïåêòèâà ðîçâèòêó çîáîâ’ÿçàíà 
³íòåãðóâàòè äèíàì³êó êâàë³ô³êàö³¿ ïåðñîíàëó, ãî-
òîâí³ñòü àäàïòàö³¿ äî çì³í ïðîåêòíîãî ñåðåäîâè-
ùà, åôåêòèâí³ñòü öèôðîâèõ ð³øåíü [9].

Êëþ÷îâèì êîìïîíåíòîì ñèñòåìè îö³íþâàííÿ 
âèñòóïàº ¿¿ àäàïòèâíà ãíó÷ê³ñòü, ùî îçíà÷àº çäàò-
í³ñòü ñàìî¿ ìîäåë³ ïåðåðàõîâóâàòè âàãè êðèòåð³¿â 
ó ì³ðó çì³íè ïðîåêòíèõ óìîâ. Íàïðèêëàä, ó ïî÷àò-
êîâ³é ôàç³ ïðîåêòó âàãîì³øèìè áóäóòü ³íäèêàòî-
ðè óçãîäæåííÿ äîçâ³ëüíî¿ äîêóìåíòàö³¿, à íà åòàï³ 
çäà÷³ — ïîêàçíèêè ÿêîñò³ îçäîáëþâàëüíèõ ðîá³ò 
òà çàâåðøåííÿ âíóòð³øí³õ ³íæåíåðíèõ ñèñòåì. 
Ñàìå öÿ äèíàì³÷í³ñòü çàáåçïå÷óºòüñÿ çàâäÿ-
êè ñèíòåçó ìåòîäèêè BSC ç ïðèíöèïàìè íå÷³ò-
êî¿ ëîã³êè, ùî äîçâîëÿº âèêîðèñòîâóâàòè çì³íí³ 
âàãîâ³ êîåô³ö³ºíòè. Ôîðìàë³çàö³ÿ òàêî¿ äèíàì³÷-
íî¿ ñòðóêòóðè ìîæå íàáóâàòè âèãëÿäó íàñòóïíîãî 
âèðàçó ³íòåãðàëüíî¿ åôåêòèâíîñò³ ïðîåêòó:

, (5)

äå D(t) — ³íòåãðàëüíèé ð³âåíü åôåêòèâíîñò³ íà 
ìîìåíò ÷àñó t,  — âàãà a–ãî ³íäèêàòîðà ç 
óðàõóâàííÿì ïîòî÷íî¿ ôàçè ïðîåêòó,  — ïî-
òî÷íå çíà÷åííÿ i–ãî ïîêàçíèêà åôåêòèâíîñò³.

Äîñë³äæåííÿ ïðèêëàäíèõ êåéñ³â äåâåëîïåð-
ñüêèõ êîìïàí³é äîçâîëÿþòü âèä³ëèòè äåê³ëüêà 
íàïðÿì³â, çà ÿêèìè ³íòåãðîâàíà ìåòîäèêà äåìîí-
ñòðóº ïðàêòè÷íèé åôåêò. Ïåðåäóñ³ì öå çíà÷íå 
çíèæåííÿ éìîâ³ðíîñò³ þðèäè÷íèõ ³ ô³íàíñîâèõ 
çàòðèìîê, ùî º ïðÿìèì íàñë³äêîì ñèñòåìíîãî 
óçãîäæåííÿ ³íòåðåñ³â ñòåéêõîëäåð³â ÷åðåç ìåõà-
í³çìè ðåãóëÿðíîãî ìîí³òîðèíãó. 

Äðóãîþ âàæëèâîþ ïåðåâàãîþ ñòàº çðîñòàííÿ 
ëîÿëüíîñò³ ê³íöåâèõ ñïîæèâà÷³â, ÿê³ ç ñàìîãî ïî-
÷àòêó îòðèìóþòü ïðîçîðó ìîäåëü âçàºìîä³¿, äî-
ñòóï äî ³íôîðìàö³¿ ïðî õ³ä áóä³âíèöòâà, ñòàíäàðòè 
åíåðãîåôåêòèâíîñò³, ìàòåð³àëüíó ÿê³ñòü ðîá³ò òà 
ï³ñëÿãàðàíò³éíå îáñëóãîâóâàííÿ. 

Òðåò³ì íàïðÿìîì ïðàêòè÷íî¿ åôåêòèâíîñ-
ò³ º ï³äâèùåííÿ ô³íàíñîâî¿ ñò³éêîñò³ ïðîåêòó ÷å-
ðåç á³ëüø òî÷íå ïëàíóâàííÿ ãðîøîâèõ ïîòîê³â. 
Çàâäÿêè ³íòåãðàö³¿ êëàñòåðíèõ ìîäåëåé, êîìïà-
í³ÿ îòðèìóº ðàííº ïîïåðåäæåííÿ ïðî ìîæëèâ³ 
êîíôë³êòí³ ñèòóàö³¿ ç ïîñòà÷àëüíèêàìè ÷è ï³äðÿä-
íèêàìè, ìîæå çàçäàëåã³äü ñêîðèãóâàòè ãðàô³êè 
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ô³íàíñóâàííÿ, çàáåçïå÷óþ÷è ðèòì³÷í³ñòü ðîá³ò òà 
óíèêíåííÿ êàñîâèõ ðîçðèâ³â [10].

Äëÿ âñåá³÷íî¿ îö³íêè ðåçóëüòàòèâíîñò³ âïðîâà-
äæåííÿ BSC–êëàñòåðíî¿ ìîäåë³ â æèòëîâèõ ïðî-
ºêòàõ äîö³ëüíî àíàë³çóâàòè íå ëèøå ñòðàòåã³÷íó 
â³äïîâ³äí³ñòü, à é êîíêðåòí³ íàñë³äêè â êîíòåêñò³ 
âçàºìîä³¿ ç³ ñòåéêõîëäåðàìè, ëîÿëüíîñò³ ñïîæè-
âà÷³â òà ô³íàíñîâî¿ ñòàá³ëüíîñò³. Òàáëèöÿ 1 äå-
ìîíñòðóº îñíîâí³ íàïðÿìè òàêî¿ îö³íêè, â³äïîâ³äí³ 
³íäèêàòîðè òà ìåõàí³çìè ðåàë³çàö³¿.

Îñîáëèâî¿ óâàãè çàñëóãîâóº âïëèâ ³íòåãðîâàíî¿ 
ñèñòåìè íà çìåíøåííÿ ð³âíÿ ïðîåêòíèõ ðèçè-
ê³â. Ñàìå ÷åðåç ³íñòðóìåíòè BSC òà êëàñòåðèçà-
ö³¿ ç’ÿâëÿºòüñÿ ìîæëèâ³ñòü ðàííüî¿ ³äåíòèô³êàö³¿ 
«ñëàáêèõ çîí» ïðîåêòó. Íàïðèêëàä, çà äîïîìîãîþ 
êîðåëÿö³éíèõ ìîäåëåé òà ñòîõàñòè÷íîãî àíàë³-
çó ìîæëèâî ïåðåäáà÷èòè éìîâ³ðí³ñòü çàòðèìîê ó 
ïîñòàâêàõ âíàñë³äîê çáî¿â ó ëîã³ñòèö³. Âèêîðèñòî-
âóþ÷è ôîðìóëó 6, ìîäåëü Ìîíòå–Êàðëî äëÿ ìî-
äåëþâàííÿ ðèçèêîâèõ ñöåíàð³¿â, ìîæíà îòðèìà-
òè éìîâ³ðí³ñí³ ðîçïîä³ëè åôåêòèâíîñò³:

, (6)

äå  — éìîâ³ðí³ñòü òîãî, ùî åôåêòèâ-
í³ñòü ïðîåêòó îïóñòèòüñÿ íèæ÷å ïåâíîãî êîí-
òðîëüíîãî çíà÷åííÿ E0, à f(E) — ù³ëüí³ñòü ðîçïî-
ä³ëó åôåêòèâíîñò³.

Îêð³ì ³íòåãðàëüíîãî ïîêàçíèêà åôåêòèâíîñò³ ç 
äèíàì³÷íèìè âàãàìè òà ñòîõàñòè÷íîãî ïðîãíîçó, 
äîö³ëüíî çàëó÷èòè ùå îäíó âàæëèâó ìàòåìàòè÷-

íó ìîäåëü — ³íäåêñ óçãîäæåíîñò³ êëàñòåð³â ñòåé-
êõîëäåð³â ç BSC–ïàðàìåòðàìè, ùî äîçâîëÿº îö³-
íèòè, íàñê³ëüêè ñòðàòåã³÷í³ ïîêàçíèêè Balanced 
Scorecard â³äîáðàæàþòü ïîòðåáè ³ âïëèâè îêðå-
ìèõ ãðóï çàö³êàâëåíèõ ñòîð³í. Öåé ³íäåêñ, ôîðìó-
ëà 7 ,áóäóºòüñÿ íà îñíîâ³ âàãîâèõ ìàòðèöü çâ’ÿç-
ê³â ì³æ êëàñòåðàìè òà ïåðñïåêòèâàìè BSC:

, (7)

äå: Falign — êîåô³ö³ºíò óçãîäæåíîñò³, cab — âà-
ãîì³ñòü âïëèâó b–î¿ ïåðñïåêòèâè BSC íà a–èé 
êëàñòåð, kab — î÷³êóâàíà çíà÷óù³ñòü b–î¿ ïåð-
ñïåêòèâè äëÿ a–ãî êëàñòåðó, m — ê³ëüê³ñòü êëàñ-
òåð³â, n — ê³ëüê³ñòü ïåðñïåêòèâ BSC.

Öåé êîåô³ö³ºíò º íîðìàë³çîâàíèì ³ ïðèéìàº çíà-
÷åííÿ â³ä 0 äî 1, äå 1 îçíà÷àº ïîâíó â³äïîâ³äí³ñòü 
ì³æ ñòðàòåã³÷íîþ ñòðóêòóðîþ BSC ³ ðåàëüíèìè î÷³-
êóâàííÿìè êëàñòåð³â ñòåéêõîëäåð³â. ßêùî çíà÷åííÿ 
Falign < 0.6, öå º ³íäèêàòîðîì ñòðàòåã³÷íî¿ äèñôóíê-
ö³¿, ùî âèìàãàº ïåðåãëÿäó ñòðóêòóðè ³íäèêàòîð³â òà 
¿õ ðîçïîä³ëó çà êëàñòåðàìè. Òàêà ìåòðèêà, áóäó÷è 
ôîðìàë³çîâàíîþ â óïðàâë³íñüêó ìîäåëü, äîçâîëÿº 
çàáåçïå÷èòè çâîðîòíèé çâ’ÿçîê ³ ïåð³îäè÷íó ðåâ³ç³þ 
ñèñòåìè îö³íþâàííÿ ç óðàõóâàííÿì çì³í çîâí³ø-
íüîãî ³ âíóòð³øíüîãî ñåðåäîâèùà ïðîºêòó [11].

Ïîïðè çàçíà÷åí³ ïåðåâàãè, âïðîâàäæåííÿ ³íòå-
ãðîâàíî¿ ìîäåë³ íå ïîçáàâëåíå ïåâíèõ ðèçèê³â ³ 
îáìåæåíü. Ïî–ïåðøå, âèíèêàº ïðîáëåìà ïî÷àò-
êîâî¿ ñêëàäíîñò³ ðîçðîáêè ñèñòåìè ³íäèêàòîð³â, 

Íàïðÿì åôåê-
òèâíîñò³ Îïèñîâèé çì³ñò íàïðÿìêó Êëþ÷îâ³ ³íäèêàòîðè 

îö³íêè
Ìåõàí³çìè ðåàë³çàö³¿ â 
ìåæàõ BSC–êëàñòåðó

1. Óçãîäæåííÿ
ñòåéêõîëäåðñüêèõ 

³íòåðåñ³â

Çàáåçïå÷åííÿ çíèæåííÿ ðè-
çèêó þðèäè÷íèõ òà ô³íàíñîâèõ 
çàòðèìîê øëÿõîì ñèñòåìíî¿ 
³íòåãðàö³¿ î÷³êóâàíü óñ³õ çàö³êàâ-
ëåíèõ ñòîð³í

– Ñåðåäí³é òåðì³í ïðîõîäæåí-
íÿ äîçâ³ëüíèõ ïðîöåäóð
– Ê³ëüê³ñòü óçãîäæåíèõ ïóíêò³â
ïðîåêòíî¿ äîêóìåíòàö³¿

Ðåãóëÿðíèé ìîí³òîðèíã ³íòå-
ðåñ³â ñòåéêõîëäåð³â, âèêîðè-
ñòàííÿ êëàñòåðíîãî àíàë³çó 
òà êîðåëÿö³é

2. Ôîðìóâàííÿ
êë³ºíòñüêî¿ ëîÿëü-

íîñò³

Ï³äâèùåííÿ ïðîçîðîñò³ âçàºìî-
ä³¿ ³ç ïîêóïöÿìè æèòëà ÷åðåç äî-
ñòóï äî àíàë³òè÷íî¿ ³íôîðìàö³¿, 
ïîêðàùåííÿ ÿêîñò³ êîìóí³êàö³é

– Ð³âåíü çàäîâîëåíîñò³ ñïî-
æèâà÷³â
– ×àñòêà ïîâòîðíèõ çâåðíåíü
– ²íäåêñ ï³ñëÿãàðàíò³éíîãî
ñåðâ³ñó

Ïîáóäîâà ³íäèêàòîð³â ó êë³-
ºíòñüê³é ïåðñïåêòèâ³, â³çóàë³-
çàö³ÿ ÷åðåç BSC–äàøáîðäè

3. Ô³íàíñîâà ñò³é-
ê³ñòü ïðîºêòó

Çàáåçïå÷åííÿ áåçïåðåá³éíîãî 
ðóõó ãðîøîâèõ ïîòîê³â, çàâ÷àñíå 
ðåàãóâàííÿ íà ïîòåíö³éí³ ô³íàí-
ñîâ³ âèêëèêè

– Â³äõèëåííÿ ì³æ ïëàíîâèìè
òà ôàêòè÷íèìè âèòðàòàìè
– ×àñòîòà êàñîâèõ ðîçðèâ³â

Çàñòîñóâàííÿ àãåíòíîãî ìî-
äåëþâàííÿ, ïðîãíîçóâàííÿ 
÷åðåç Data Mining

4. Àäàïòèâí³ñòü äî
çì³í ïðîåêòíîãî

ñåðåäîâèùà

Ãíó÷êå óïðàâë³ííÿ ³íäèêàòîðàìè 
íà ð³çíèõ ôàçàõ æèòòºâîãî öèêëó 
ïðîºêòó, âêëþ÷åííÿ äèíàì³÷íèõ 
âàãîâèõ êîåô³ö³ºíò³â

– Äèíàì³êà ïåðåðàõóíêó âàã
³íäèêàòîð³â
– ×àñ ðåàêö³¿ íà çì³íó çîâí³ø-
í³õ ôàêòîð³â

²íòåãðàö³ÿ BSC ç íå÷³òêîþ 
ëîã³êîþ òà ñòîõàñòè÷íèì 
ïðîãðàìóâàííÿì

Òàáëèöÿ 1. ²íòåãðàëüí³ íàïðÿìè îö³íêè åôåêòèâíîñò³ âïðîâàäæåííÿ BSC–êëàñòåðíî¿ ìîäåë³ 
â æèòëîâèõ äåâåëîïåðñüêèõ ïðîåêòàõ

Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [10]
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îñîáëèâî â óìîâàõ ìóëüòèêëàñòåðíî¿ ñòðóêòóðè 
ñòåéêõîëäåð³â, äå â³äíîñèíè º äèíàì³÷íèìè ³ ÷à-
ñòî íåïðîçîðèìè. Ïî–äðóãå, âèñîêà çàëåæí³ñòü 
åôåêòèâíîñò³ ìîäåë³ â³ä ÿêîñò³ ïî÷àòêîâèõ äà-
íèõ ôîðìóº ðèçèêè ³íôîðìàö³éíèõ ñïîòâîðåíü, 
ÿê³ ìîæóòü ïðèçâîäèòè äî ïðèéíÿòòÿ ïîìèëêî-
âèõ óïðàâë³íñüêèõ ð³øåíü. Ïî–òðåòº, ³íòåãðàö³ÿ 
öèôðîâèõ ïëàòôîðì óïðàâë³ííÿ âèìàãàº âèñî-
êî¿ êâàë³ô³êàö³¿ ïåðñîíàëó, ðîçâèòêó âíóòð³øíüî¿ 
àíàë³òè÷íî¿ êóëüòóðè êîìïàí³¿, à òàêîæ çíà÷íèõ 
ïî÷àòêîâèõ ³íâåñòèö³é â IT–³íôðàñòðóêòóðó, ùî 
íå çàâæäè º ìîæëèâèì äëÿ ñåðåäí³õ ³ ìàëèõ äå-
âåëîïåð³â. Ïî–÷åòâåðòå, çàëó÷åííÿ âåëèêî¿ ê³ëü-
êîñò³ ñòåéêõîëäåð³â ó ïðîöåñ ôîðìóâàííÿ ñèñòå-
ìè BSC ìîæå âèêëèêàòè ïîë³òè÷í³ ñóïåðå÷íîñò³, 

îñê³ëüêè ð³çí³ ãðóïè áóäóòü ïðàãíóòè âêëþ÷èòè äî 
ñèñòåìè âëàñí³ ïð³îðèòåòè íà øêîäó ³íøèì.

Âîäíî÷àñ ñàì³ ö³ ðèçèêè ëèøå ï³äòâåðäæóþòü 
àêòóàëüí³ñòü ³íòåãðîâàíèõ ìîäåëåé, îñê³ëüêè ñàìå 
÷åðåç áàëàíñóâàííÿ öèõ ñêëàäíèõ âçàºìîçàëåæ-
íîñòåé ôîðìóºòüñÿ ñòðàòåã³÷íà ñò³éê³ñòü ñó÷àñíèõ 
æèòëîâèõ ïðîåêò³â. Ïðàêòèêà ïðîâ³äíèõ ì³æíàðîä-
íèõ äåâåëîïåðñüêèõ êîìïàí³é, òàêèõ ÿê Skanska, 
Balfour Beatty, Hines, ïîêàçóº, ùî ïîáóäîâà ñêëàä-
íèõ ìóëüòèàãåíòíèõ ñèñòåì óïðàâë³ííÿ íà îñíîâ³ 
BSC ³ç âèêîðèñòàííÿì öèôðîâèõ ïëàòôîðì Data 
Management System òà Risk Monitoring System 
äîçâîëÿº íå ëèøå óíèêàòè ìàñøòàáíèõ çàòðè-
ìîê ïðîåêò³â, àëå é ï³äâèùóâàòè ÿê³ñòü ïðèéíÿò-
òÿ ñòðàòåã³÷íèõ ð³øåíü, ùî áàçóþòüñÿ íà ãëèáî-

Ðèñóíîê 3. Áëîêîâà ñòðóêòóðà îö³íþâàííÿ åôåêòèâíîñò³ âïðîâàäæåííÿ BSC–êëàñòåðíî¿ 
ìîäåë³ â óïðàâë³íí³ æèòëîâèìè ïðîºêòàìè 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [12]
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ê³é àíàë³òèö³ ïîâåä³íêîâèõ ìîäåëåé ñòåéêõîëäåð³â 
[12]. Ç îãëÿäó íà ñêëàäíó áàãàòîð³âíåâó ïðèðîäó 
æèòëîâèõ ïðîºêò³â, ³íòåãðàö³ÿ BSC–êëàñòåðíîãî 
ï³äõîäó âèìàãàº ñèñòåìíîãî îö³íþâàííÿ íå ëèøå 
åêîíîì³÷íèõ ðåçóëüòàò³â, à é àäàïòèâíî¿ ñò³éêîñò³, 
óçãîäæåíîñò³ ³íòåðåñ³â ³ äèíàì³êè çîâí³øí³õ óìîâ. 
Ïîáóäîâàíèé ðèñóíîê 3 â³äîáðàæàº ëîã³êó òàêî-
ãî îö³íþâàííÿ ÷åðåç êëàñè÷í³ ïåðñïåêòèâè BSC, 
ôóíêö³îíàëüí³ ïð³îðèòåòè òà î÷³êóâàí³ ðåçóëüòàòè.

Âèñíîâîê
Ïðîâåäåíèé àíàë³ç äàº çìîãó ñôîðìóâàòè 

êîìïëåêñíå óÿâëåííÿ ïðî ³íòåãðàö³þ Balanced 
Scorecard ó ïðîöåñ êëàñòåðèçàö³¿ ñòåéêõîëäåð³â 
æèòëîâèõ ïðîºêò³â ÿê ïðî ñó÷àñíó, áàãàòîêîìïî-
íåíòíó òà âèñîêîàäàïòèâíó óïðàâë³íñüêó ìåòî-
äèêó. Óçàãàëüíåííÿ ìàòåð³àë³â ñâ³ä÷èòü, ùî êëà-
ñè÷íà ìîäåëü BSC, õî÷à é º ôóíäàìåíòàëüíèì 
³íñòðóìåíòîì ñòðàòåã³÷íîãî ïëàíóâàííÿ, â óìî-
âàõ æèòëîâîãî äåâåëîïìåíòó ïîòðåáóº ñóòòºâîãî 
ðîçøèðåííÿ. Áàãàòîâåêòîðí³ ³íòåðåñè çàö³êàâ-
ëåíèõ ñòîð³í, ñêëàäí³ñòü ³íñòèòóö³éíèõ âçàºìî-
ä³é ³ íåîáõ³äí³ñòü çàáåçïå÷åííÿ ñîö³àëüíî¿, åêî-
íîì³÷íî¿ òà òåõí³÷íî¿ ñò³éêîñò³ ïðîºêòó âèìàãàþòü 
çàñòîñóâàííÿ ³íñòðóìåíò³â, çäàòíèõ â³äîáðàçèòè 
ïîâíèé ñïåêòð âçàºìîçàëåæíîñòåé ó ñèñòåì³.

Âïðîâàäæåííÿ êëàñòåðèçàö³¿ ñòåéêõîëäåð³â 
ñòâîðþº ï³ä´ðóíòÿ äëÿ ôîðìóâàííÿ ãíó÷êî¿ àäàï-
òèâíî¿ ñòðóêòóðè óïðàâë³ííÿ, ó ìåæàõ ÿêî¿ ìîæ-
ëèâî âðàõîâóâàòè ÿê ñï³ëüí³, òàê ³ êîíôë³êòí³ ³í-
òåðåñè ð³çíèõ ãðóï. Ìóëüòèêðèòåð³àëüí³ ìåòîäè 
êëàñòåðèçàö³¿ òà íå÷³òê³ ìîäåë³ ïðèíàëåæíîñò³ 
çàáåçïå÷óþòü ìîæëèâ³ñòü ðîáîòè ç ïåðåòèíàìè 
³íòåðåñ³â, ùî º õàðàêòåðíèì äëÿ æèòëîâèõ ïðîºê-
ò³â, îñîáëèâî íà ñòàä³ÿõ ïîãîäæåííÿ äîêóìåíòà-
ö³¿, áóä³âíèöòâà òà ââåäåííÿ â åêñïëóàòàö³þ.

Çàñòîñóâàííÿ àãåíòíîãî ìîäåëþâàííÿ äîçâî-
ëÿº ôîðìàë³çóâàòè ïîâåä³íêîâ³ ñöåíàð³¿ ñòåé-
êõîëäåð³â òà âèçíà÷èòè çîíè ïîòåíö³éíèõ ðèçè-
ê³â, ÿê³ âàæêî âèÿâèòè òðàäèö³éíèìè ï³äõîäàìè. 
Ìîäåë³ äèíàì³÷íî¿ çì³íè ñèëè âïëèâó äàþòü çìî-
ãó â³äñòåæèòè, ÿê çì³íþºòüñÿ ðîëü ñòåéêõîëäåð³â 
çàëåæíî â³ä åòàï³â ïðîºêòó, ùî º âàæëèâèì åëå-
ìåíòîì äëÿ ñòðàòåã³÷íîãî ïëàíóâàííÿ ðåñóðñ³â, 
êîìóí³êàö³é òà ðèçèê–ìåíåäæìåíòó.

²íòåãðàö³ÿ ðîçðîáëåíî¿ êëàñòåðíî¿ ñòðóêòóðè ó 
Balanced Scorecard çàáåçïå÷óº òðàíñôîðìàö³þ 
ñòåéêõîëäåðñüêèõ õàðàêòåðèñòèê ó ñòðàòåã³÷í³ 
³íäèêàòîðè. Ôîðìóâàííÿ ìåòðèê, ùî âðàõîâóþòü 
êîíôë³êòí³ñòü, äèíàì³êó ³íòåðåñ³â, ñòóï³íü âïëèâó 

òà ð³âåíü óçãîäæåíîñò³, äîçâîëÿº ñòâîðèòè ñòðà-
òåã³÷í³ êàðòè íîâîãî òèïó — òàê³, ùî â³äîáðàæàþòü 
áàãàòîâèì³ðí³ âçàºìîçàëåæíîñò³ òà âðàõîâóþòü 
âïëèâ çîâí³øí³õ ³ âíóòð³øí³õ ÷èííèê³â.

Âàæëèâå ì³ñöå ó ìåòîäèö³ çàéìàº öèôðîâà 
àíàë³òèêà. Çàñòîñóâàííÿ BI–ïëàòôîðì â³äêðè-
âàº ìîæëèâ³ñòü ìîí³òîðèíãó êëþ÷îâèõ ïîêàç-
íèê³â ó ðåàëüíîìó ÷àñ³, àâòîìàòè÷íîãî âèÿâëåí-
íÿ â³äõèëåíü òà ïîáóäîâè ³íòåðàêòèâíèõ ïàíåëåé 
êåðóâàííÿ. Data Mining äîçâîëÿº âèÿâëÿòè çàêî-
íîì³ðíîñò³ ó âåëèêèõ ìàñèâàõ ³ñòîðè÷íèõ ³ îïå-
ðàòèâíèõ äàíèõ, ùî äàº çìîãó ïðîãíîçóâàòè 
êîíôë³êòè, çàòðèìêè òà ô³íàíñîâ³ ðèçèêè. Ñòî-
õàñòè÷í³ ìîäåë³ çàáåçïå÷óþòü ³ìîâ³ðí³ñí³ ñöå-
íàð³¿ ðîçâèòêó ïîä³é ³ ôîðìóþòü ï³ä´ðóíòÿ äëÿ 
óïðàâë³ííÿ íåâèçíà÷åí³ñòþ.
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