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 Êîíöåïòóàë³çì «Green lease» â îö³íþâàíí³ åôåêòèâíîñò³ 
çàõîä³â åíåðãîçáåðåæåííÿ ï³äïðèºìñòâ: åêîíîì³êî–

ìàòåìàòè÷íà ìîäèô³êàö³ÿ 
Ïðåäìåòîì äîñë³äæåííÿ º òåîðåòèêî–ìåòîäîëîã³÷í³ îñíîâè îö³íþâàííÿ åôåêòèâíîñò³ çàõîä³â 

åíåðãîçáåðåæåííÿ ï³äïðèºìñòâ íà çàñàäàõ ñó÷àñíèõ êîíöåïò³â ç âèêîðèñòàííÿì åêîíîì³êî–ìà-
òåìàòè÷íîãî ìîäåëþâàííÿ.

Ìåòîþ äîñë³äæåííÿ º ðîçðîáêà åêîíîì³êî–ìàòåìàòè÷íî¿ ìîäåë³ îö³íþâàííÿ åôåêòèâíîñò³ 
çàõîä³â åíåðãîçáåðåæåííÿ çà ðàõóíîê ³íôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè.

Ìåòîäè äîñë³äæåííÿ. Ïðè ðîçðîáö³ åêîíîì³êî–ìàòåìàòè÷íî¿ ìîäåë³ ³íêîðïîðîâàíî ìåòî-
äîëîã³þ àíàë³çó âàðòîñò³ æèòòºâîãî öèêëó áóä³âë³ (LCC, Life–Cycle Cost), ìåòîä ãëîáàëüíî¿ âàð-
òîñò³ (Global Cost), ñèíêðåòèçì ñó÷àñíèõ êîíöåïò³â «Green lease», «Surveying», «Environmental 
Economics», à òàêîæ ñèñòåìíèé, ëîã³÷íèé ï³äõîäè ùî íàäàëî ìîæëèâ³ñòü çàáåçïå÷èòè òåîðåòèêî–
êîíöåïòóàëüíó ºäí³ñòü ïðåäñòàâëåíîãî äîñë³äæåííÿ.

Ðåçóëüòàòè ðîáîòè. Ó ïðåäñòàâëåíîìó äîñë³äæåííÿ ðîçðîáëåíî åêîíîì³êî–ìàòåìàòè÷íó ìî-
äåëü îö³íþâàííÿ åôåêòèâíîñò³ çàõîä³â åíåðãîçáåðåæåííÿ çà ðàõóíîê ³íôîðìàö³éíî–àíàë³òè÷íî¿ 
òà ðîç’ÿñíþâàëüíî¿ ðîáîòè.

Ãàëóçü çàñòîñóâàííÿ ðåçóëüòàò³â. Áóä³âåëüíà ãàëóçü, çîêðåìà äåâåëîïåðñüê³ êîìïàí³¿ â ïðî-
öåñ³ óïðîâàäæåííÿ çàõîä³â åíåðãîçáåðåæåííÿ, ïðîâåäåííÿ åíåðãîàóäèòó òà åíåðãåòè÷íî¿ ñåðòè-
ô³êàö³¿ áóä³âåëü. 

Âèñíîâêè. Â äîñë³äæåíí³ çà ðåçóëüòàòàìè ïðîâåäåíîãî ïîð³âíÿëüíîãî àíàë³çó ìåòîä³â îö³íþ-
âàííÿ åêîíîì³÷íî¿ åôåêòèâíîñò³ åíåðãîçáåð³ãàþ÷èõ çàõîä³â ðîçðîáëåíî åêîíîì³êî–ìàòåìàòè÷íó 
ìîäåëü íà îñíîâ³ áàçèñíèõ åêîíîì³÷íèõ êðèòåð³¿â ³íôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ 
ðîáîòè, ùî áàçóºòüñÿ íà ³íêîðïîðàö³¿ êîíöåïòó «Green Lease» â ñèñòåìó óïðàâë³ííÿ åíåðãîçáåðå-
æåííÿì òà íàäàº ìîæëèâ³ñòü âèçíà÷èòè ð³âåíü åêîíîì³÷íî¿ åôåêòèâíîñò³, à òàêîæ ñïðîãíîçóâàòè 
îïòèìàëüíèé ÷àñ äëÿ ïðîâåäåííÿ åíåðãîçáåð³ãàþ÷èõ çàõîä³â íà ðèíêó êîìåðö³éíî¿ íåðóõîìîñò³. 

Êëþ÷îâ³ ñëîâà: åíåðãîçáåðåæåííÿ, «Green lease», «Surveying», «Environmental Economics», 
óïðàâë³ííÿ, áóä³âåëüíå ï³äïðèºìñòâî, äåâåëîïìåíò.

ÊËÈÌ×ÓÊ Ì.Ì.

 Êîíöåïòóàëèçì «Green lease» â îöåíêå ýôôåêòèâíîñòè 
ìåð ýíåðãîñáåðåæåíèÿ ïðåäïðèÿòèé: ýêîíîìèêî–

ìàòåìàòè÷åñêàÿ ìîäèôèêàöèÿ
Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿþòñÿ òåîðåòèêî–ìåòîäîëîãè÷åñêèå îñíîâû îöåíêè 

ýôôåêòèâíîñòè ìåðîïðèÿòèé ýíåðãîñáåðåæåíèÿ ïðåäïðèÿòèé íà îñíîâå ñîâðåìåííûõ êîíöåïòîâ 
ñ èñïîëüçîâàíèåì ýêîíîìèêî–ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ.

Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ðàçðàáîòêà ýêîíîìèêî–ìàòåìàòè÷åñêîé ìîäåëè îöåí-
êè ýôôåêòèâíîñòè ìåðîïðèÿòèé ýíåðãîñáåðåæåíèÿ çà ñ÷åò èíôîðìàöèîííî–àíàëèòè÷åñêîé è 
ðàçúÿñíèòåëüíîé ðàáîòû.

Ìåòîäû èññëåäîâàíèÿ. Ïðè ðàçðàáîòêå ýêîíîìèêî–ìàòåìàòè÷åñêîé ìîäåëè èíêîðïîðèðî-
âàíî ìåòîäîëîãèþ àíàëèçà ñòîèìîñòè æèçíåííîãî öèêëà çäàíèÿ (LCC, Life–Cycle Cost), ìåòîä ãëî-
áàëüíîé ñòîèìîñòè (Global Cost), ñèíêðåòèçì ñîâðåìåííûõ êîíöåïòîâ «Green lease», «Surveying», 
«Environmental Economics», à òàêæå ñèñòåìíûé, ëîãè÷åñêèé ïîäõîäû ÷òî ïîçâîëèëî îáåñïå÷èòü 
òåîðåòèêî–êîíöåïòóàëüíîå åäèíñòâî ïðåäñòàâëåííîãî èññëåäîâàíèÿ.

Ðåçóëüòàòû ðàáîòû. Â ïðåäñòàâëåííîì èññëåäîâàíèè ðàçðàáîòàíà ýêîíîìèêî–ìàòåìàòè-
÷åñêàÿ ìîäåëü îöåíêè ýôôåêòèâíîñòè ìåðîïðèÿòèé ýíåðãîñáåðåæåíèÿ çà ñ÷åò èíôîðìàöèîííî–
àíàëèòè÷åñêîé è ðàçúÿñíèòåëüíîé ðàáîòû.
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Ïîñòàíîâêà ïðîáëåìè. Ñó÷àñí³ òðåíäè ðîçâè-
òêó áóä³âåëüíèõ ï³äïðèºìñòâ ÿê ïð³îðèòåò âèçíà-
÷àþòü âïðîâàäæåííÿ çàõîä³â åíåðãîçáåðåæåí-
íÿ, çîêðåìà ³ íà ðèíêó êîìåðö³éíî¿ íåðóõîìîñò³ 
øëÿõîì åôåêòèâíîãî äåâåëîïåðñüêîãî óïðàâ-
ë³ííÿ íà çàñàäàõ ñó÷àñíèõ êîíöåïò³â. ²íêîðïîðà-
ö³ÿ åíåðãîåôåêòèâíèõ ³ííîâàö³é íàäàñòü ìîæëè-
â³ñòü ï³äïðèºìñòâó çìåíøèòè åíåðãîçàëåæí³ñòü, 
åíåðãîºìí³ñòü ïðîäóêö³¿ òà ñïðèÿòè çðîñòàííþ 
êîíêóðåíòîñïðîìîæíîñò³, ïðèáóòêîâîñò³. Íà äåð-

æàâíîìó ð³âí³ òåæ ïðîâîäèòüñÿ ï³äòðèìêà ðå-
àë³çàö³¿ çàõîä³â åíåðãîçáåðåæåííÿ, íàïðèêëàä 
ïðèéíÿòèé ÇÓ «Ïðî åíåðãåòè÷íó ñåðòèô³êàö³þ 
áóä³âåëü» [9].

Àíàë³ç äîñë³äæåíü òà ïóáë³êàö³é ç ïðîáëå-
ìè. Òåîðåòè÷í³ òà ïðèêëàäí³ àñïåêòè ðîçðîáëåí-
íÿ åêîíîì³êî–ìàòåìàòè÷íèõ ìîäåëåé ïðåäñòàâ-
ëåí³ ó ïðàöÿõ íèçêè â÷åíèõ: À. Ñ. Äóäîëàä [1], Ì. Ç. 
Çãóðîâñüêèé [2], Î. ª. Êóçüì³íà [4], Ï. Ì. Êóë³êîâà 
[5–6], Þ. Ï. Ïàí³áðàòîâà [8] òà ³í. Çàëèøàºòüñÿ 

Îáëàñòü ïðèìåíåíèÿ ðåçóëüòàòîâ. Ñòðîèòåëüíàÿ îòðàñëü, â ÷àñòíîñòè äåâåëîïåðñêèå 
êîìïàíèè â ïðîöåññå âíåäðåíèÿ ìåðîïðèÿòèé ýíåðãîñáåðåæåíèÿ, ïðîâåäåíèÿ ýíåðãîàóäèòà è 
ýíåðãåòè÷åñêîé ñåðòèôèêàöèè çäàíèé.

Âûâîäû. Â èññëåäîâàíèè ïî ðåçóëüòàòàì ïðîâåäåííîãî ñðàâíèòåëüíîãî àíàëèçà ìåòî-
äîâ îöåíêè ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ýíåðãîñáåðåãàþùèõ ìåðîïðèÿòèé ðàçðàáîòà-
íà ýêîíîìèêî–ìàòåìàòè÷åñêàÿ ìîäåëü íà îñíîâå áàçèñíûõ ýêîíîìè÷åñêèõ êðèòåðèåâ èíôîð-
ìàöèîííî–àíàëèòè÷åñêîé è ðàçúÿñíèòåëüíîé ðàáîòû, îñíîâàííîé íà èíêîðïîðàöèè êîíöåïòà 
«Green Lease» â ñèñòåìó óïðàâëåíèÿ ýíåðãîñáåðåæåíèåì, ÷òî ïîçâîëÿåò îïðåäåëèòü óðîâåíü 
ýêîíîìè÷åñêîé ýôôåêòèâíîñòè, à òàêæå ñïðîãíîçèðîâàòü îïòèìàëüíîå âðåìÿ äëÿ ïðîâåäåíèÿ 
ýíåðãîñáåðåãàþùèõ ìåðîïðèÿòèé íà ðûíêå êîììåð÷åñêîé íåäâèæèìîñòè.

Êëþ÷åâûå ñëîâà: ýíåðãîñáåðåæåíèå, «Green lease», «Surveying», «Environmental Economics», 
óïðàâëåíèå, ñòðîèòåëüíîå ïðåäïðèÿòèå, äåâåëîïìåíò.

KLYMCHUK M.M.

 Conceptualism of «Green lease» in assessing the efficiency 
of energy saving measures of enterprises: economic and 

mathematical modification
The subject of the study is theoretical and methodological basis for assessing the effectiveness 

of energy saving measures of enterprises on the basis of modern concepts using economic and 
mathematical modeling.

The purpose of the study is to develop an economic and mathematical model for assessing the 
effectiveness of energy conservation measures through informational and analytical and explanatory work.

Methods of research. The development of the economics–mathematical model incorporates 
the LCC, Life–Cycle Cost (LCC), Global Cost, Syncretism of the current concepts of «Green Lease», 
«Surveying», «Environmental Economics», as well as systemic , logical approaches that provided an 
opportunity to provide theoretical and conceptual unity of the presented research.

Results of the work. Àn economic–mathematical model for assessing the effectiveness of energy 
conservation measures is developed through informational and analytical and explanatory work.

Application of results. Construction industry, in particular development companies in the process 
of implementing energy saving measures, energy audits and energy certification of buildings.

Conclusions. In the study, based on the results of the comparative analysis of the methods for 
assessing the economic efficiency of energy saving measures, an economic–mathematical model was 
developed based on the basic economic criteria of information–analytical and explanatory work, based 
on the incorporation of the concept of «Green Lease» into a system for managing energy saving and 
provides an opportunity to determine the level economic efficiency, as well as predict the optimal time 
for energy saving measures in the commercial real estate market.

Key words: energy saving, «Green lease», «Surveying», «Environmental Economics», management, 
construction company, development.
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ìàëîäîñë³äæåíèì êîìïëåêñ ïèòàíü ùîäî ðîç-
ðîáêè åêîíîì³êî–ìàòåìàòè÷íî¿ ìîäåë³ îö³íþ-
âàííÿ ðåçóëüòàò³â âïðîâàäæåííÿ åíåðãîåôåê-
òèâíèõ çàõîä³â íà áóä³âåëüíèõ ï³äïðèºìñòâàõ ç 
âðàõóâàííÿì ñó÷àñíèõ êîíöåïò³â «Green lease», 
«Surveying», «Environmental Economics» ¿õ õàðàê-
òåðèñòèêà ïðåäñòàâëåíà â íàøèõ ïðàöÿõ [3; 6].

Ìåòîþ ñòàòò³ º ðîçðîáêà åêîíîì³êî–ìàòå-
ìàòè÷íî¿ ìîäåë³ îö³íþâàííÿ åôåêòèâíîñò³ çàõî-
ä³â åíåðãîçáåðåæåííÿ çà ðàõóíîê ³íôîðìàö³éíî–
àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè.

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ïîð³âíÿëüíèé 
àíàë³ç ìåòîä³â îö³íêè åêîíîì³÷íî¿ åôåêòèâíîñò³ 
åíåðãîçáåð³ãàþ÷èõ çàõîä³â âèÿâèâ, ùî íàéá³ëüø 
îïòèìàëüíîþ, ùî âðàõîâóº ñïåöèô³êó êîìåðö³é-
íî¿ íåðóõîìîñò³ º ìåòîäîëîã³ÿ àíàë³çó âàðòîñ-
ò³ æèòòºâîãî öèêëó áóä³âë³ (LCC, Life–Cycle Cost) 
[10] òà ¿¿ ìîäèô³êàö³ÿ – ìåòîä ãëîáàëüíî¿ âàðòîñ-
ò³ (Global Cost) [8].

Ïðåäñòàâèìî ö³ëüîâó àóäèòîð³þ ïîòåíö³éíèõ 
ñòåéêõîëäåð³â ùîäî ðåàë³çàö³¿ åíåðãîçáåð³ãàþ-
÷èõ çàõîä³â íà çàñàäàõ «Green Lease». Âèçíà÷è-
ìî çà çì³ííó v (t) çàãàëüíèé îáñÿã ö³ëüîâî¿ àóäè-
òîð³¿ â ïåâíèé ïðîì³æîê ÷àñó t. Ïî÷àòîê ðîçãëÿäó 
÷àñîâîãî ³íòåðâàëó t0 çá³ãàºòüñÿ ç ïî÷àòêîì ³í-
ôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ 
ðîáîòè ñåðåä óñ³õ ñòåéêõîëäåð³â ùîäî âïðîâà-
äæåííÿ îñíîâíèõ êîíöåïòóàëüíèõ çàñàä «Green 
Lease», òàêà ïðîïîçèö³ÿ ïðèâîäèòü äî ïî÷àòêî-
âèõ óìîâ çàäà÷³:

     (1)
Ðîçãëÿíåìî ïåâíèé ³íòåðâàë ÷àñó t îò t äî 

t + t. Ç ÷àñîì, äåÿêà ÷àñòèíà ïîòåíö³éíèõ êë³-
ºíò³â ïåðåéäå â ñåãìåíò ðåàëüíèõ ñòåéêõîë-
äåð³â, ùî ïðèçâåäå äî çìåíøåííÿ ö³ëüîâî¿ 
àóäèòîð³¿. Íàïðèêëàä, íà ðèíêó êîìåðö³éíî¿ íå-
ðóõîìîñò³ ïðîâåäåííÿ ³íôîðìàö³éíî–àíàë³òè÷íî¿ 
òà ðîç’ÿñíþâàëüíî¿ ðîáîòè ñåðåä äåâåëîïåðñüêèõ 
êîìïàí³é, à òàêîæ îðåíäàð³â òà îðåíäîäàâö³â 
ùîäî âïðîâàäæåííÿ îñíîâíèõ êîíöåïòóàëüíèõ 
çàñàä «Green Lease», ïðîâåäåííÿ åíåðãåòè÷íî-
ãî àóäèòó òà ñåðòèô³êàö³¿ çà ñòàíäàðòàìè: LEED, 
BREEM, DGNB. Çìåíøåííÿ ç ÷àñîì ê³ëüêîñò³ ïî-
òåíö³éíèõ ñòåéêõîëäåð³â ìîæíà ïðåäñòàâèòè ìà-
òåìàòè÷íèì ñï³ââ³äíîøåííÿì:

 ,  (2)
Âïëèâ ³íôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþ–

âàëüíî¿ ðîáîòè íà ö³ëüîâó àóäèòîð³þ òà ð³âåíü ¿¿ 
åôåêòèâíîñò³ âèçíà÷àºòüñÿ òðüîìà ÷èííèêè: Ñ 
– âàðò³ñòü ïðîâåäåííÿ LEED – ñåðòèô³êàö³¿; S – 

ñóìàðí³ âèòðàòè íà ïðîâåäåííÿ ³íôîðìàö³éíî–
àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè; F (t, S) 
– ôóíêö³ÿ äëÿ îö³íþâàííÿ åôåêòèâíîñò³ âïëè-
âó ³íôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ 
ðîáîòè íà ö³ëüîâó àóäèòîð³þ.Âèçíà÷èìî âïëèâ 
÷èííèê³â íà åôåêòèâí³ñòü ³íôîðìàö³éíî–àíàë³-
òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè íàñòóïíèì ìà-
òåìàòè÷íèì ñï³ââ³äíîøåííÿì:

    (3)
Ï³äñóìîâóþ÷è âèùåâèêëàäåíå, îòðèìàºìî 

ñï³ââ³äíîøåííÿ, ùî âèçíà÷àº âïëèâ âñ³õ ³äåíòè-
ô³êîâàíèõ ÷èííèê³â íà ö³ëüîâó àóäèòîð³þ:

 ,  (4)
äå, t – öå ÷àñ, Ñ – âàðò³ñòü ïðîâåäåííÿ LEED – 

ñåðòèô³êàö³¿, S – ñóìàðí³ âèòðàòè íà ïðîâåäåííÿ 
³íôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðî-
áîòè. Ââàæàþ÷è, ùî â áóäü–ÿêèé ìîìåíò ³íòåðâàëà 
v (t) 1, ñàìó ôóíêö³þ v(t) áåçïåðåðâíîþ ³ äèôåðåí-
ö³àëüíîþ ³ ñïðÿìîâóþ÷è t äî 0, ïåðåéäåìî äî äè-
ôåðåíö³éíî¿ ôîðìè çàïèñó ñï³ââ³äíîøåííÿ(1):
dv(t)=v(1+dt)–v(t), ïðè dt 0 àáî –dv(t)=v(t)– v(t+dt), (5)

Äàë³ âèðàç (6) çàïèøåìî ó âèãëÿä³ ð³âíÿííÿ:
 –dv(t)=Â  v(t)  F(t,S)  dt,  (6)
 àáî, dv(t) = –Â  v(t)  F(t,S)  dt,  (7)
Ó öüîìó ð³âíÿíí³ Â – ïîñò³éíà âåëè÷èíà â³ä-

ì³ííà â³ä íóëÿ, v(t) – ö³ëüîâà àóäèòîð³ÿ. Ïðîâåäå-
ìî ïîäàëüø³ àëãåáðà¿÷í³ ïåðåòâîðåííÿ, ÿê³ ìà-
þòü ïðèâåñòè âèùåíàâåäåíå ð³âíÿííÿ äî çðó÷íî¿ 
äëÿ àíàë³çó ôîðìè – ïîä³ëèìî ë³âó ³ ïðàâó ÷àñòèíè 
ð³âíÿííÿ íà âåëè÷èíó v(t)  dt, ïðè öüîìó âðàõîâó-
ºòüñÿ â³äì³íí³ñòü âåëè÷èíè v(t) â³ä íóëÿ íà âñüî-
ìó ³íòåðâàë³ ÷àñó t. Òåïåð ð³âíÿííÿ ìàòèìå âèãëÿä:

  
  (8)

Ïðåäñòàâëåíî çâè÷àéíå äèôåðåíö³éíå ð³âíÿí-
íÿ â³äíîñíî çì³ííî¿ t. Âåëè÷èíè Ñ (âàðò³ñòü ïðî-
âåäåííÿ LEED – ñåðòèô³êàö³¿) ³ S (ñóìàðí³ âèòðà-
òè íà ïðîâåäåííÿ ³íôîðìàö³éíî–àíàë³òè÷íî¿ òà 
ðîç’ÿñíþâàëüíî¿ ðîáîòè) âõîäÿòü äî öüîãî ð³â-
íÿííÿ ÿê ïàðàìåòðè. Ïðîâåäåìî ïîäàëüø³ ïåðå-
òâîðåííÿ, âðàõîâóþ÷è ùî:

  
,  (9)

Òîä³ ë³âà ÷àñòèíà äèôåðåíö³éíîãî ð³âíÿííÿ çà-
ïèøåìî íàñòóïíèì ÷èíîì:

  
  (10)

Çâ³äñè îñòàòî÷íèé âàð³àíò ð³âíÿííÿ:

  
  (11)
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Àáî òîòîæí³ñòü:

  ,  (12)
Ïðî³íòåãðóºìî îáèäâ³ ÷àñòèíè â³ä t0 äî t, (äå t0 

– ³íôîðìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ 
ðîáîòè):

  
,  (13)

Ïðàâà ÷àñòèíà ³íòåãðàëüíîãî ð³âíÿííÿ â³ä ÷àñó 
çàëåæèòü ò³ëüêè ôóíêö³ÿ F (t, S); êîíñòàíòó Â â³ä-
ïîâ³äíî äî ïðàâèë âèíåñåìî çà çíàê ³íòåãðàëà.

 
,  (14)

Âðàõîâóþ÷è, ùî  òà  (ïî-
÷àòêîâà óìîâà çàäà÷³), çàïèøåìî:

  
,  (15)

 
,  (16)

²íêîðïîðóþ÷è âëàñòèâ³ñòü íàòóðàëüíîãî ëîãà-
ðèôìà , îòðèìàºìî âèðàç äëÿ ÷èñëà ïî-
òåíö³éíèõ êë³ºíò³â (îðåíäàð³â, îðåíäîäàâö³â):

  
,  (17)

Ïåðåìíîæèìî îáèäâ³ ÷àñòèíè âèðàçó íà :

 
,  (18)

Äëÿ ÿê³ñíîãî àíàë³çó îòðèìàíî¿ çàëåæíîñò³ 
ðîçãëÿíåìî ôóíêö³þ  (19)

Äîö³ëüíî çâåðíóòè óâàãó, ùî ç³ çðîñòàííÿì ïà-
ðàìåòðó à â³äáóâàºòüñÿ á³ëüø ð³çêèé ñïàä çíà-
÷åííÿ ôóíêö³¿. Àäæå, ôóíêö³ÿ v(t) – ñïàäàº íà âñ³é 
îáëàñò³ âèçíà÷åííÿ, ùî îçíà÷àº ïîñò³éíå çìåí-
øåííÿ ê³ëüê³ñíîãî ñêëàäó ö³ëüîâî¿ àóäèòîð³¿, òàê 
ÿê â³äáóâàºòüñÿ ïåðåõ³ä ïîòåíö³éíèõ êë³ºíò³â â 
ðîçðÿä êîðèñòóâà÷³â íàøîþ ïðîïîçèö³ºþ. ×èñëî 
ðåàëüíèõ êë³ºíò³â ó öüîìó âèïàäêó ç ìîìåíòó t0 
äî t âèçíà÷àºòüñÿ çà ôîðìóëîþ:

    (20)
Â³äïîâ³äíî äî âèçíà÷åíèõ ðàí³øå óìîâ ïîñòàâ-

ëåíî¿ çàäà÷³ , îòðèìàºìî:

 
, (21)

Âèíåñåìî v0 çà äóæêó, òîä³ âèðàç îòðèìàº âèãëÿä:

 
,  (22)

Â³äíîøåííÿ ê³ëüêîñò³ ðåàëüíèõ äî ïî÷àòêîâî¿ ê³ëü-
êîñò³ ïîòåíö³éíèõ âèðàæàºòüñÿ íàñòóïíèì ÷èíîì:

, (23)

Âïëèâ ïàðàìåòðè÷íèõ âåëè÷èí íà òåìïè çðîñ-
òàííÿ ôóíêö³¿  ëåãêî ïðîàíàë³çóâàòè, ÿêùî 
ðîçãëÿíóòè ¿¿ ñïðîùåíó ôîðìó: 

  ,  (24)
Â³äïîâ³äíî äî ôóíêö³¿ f (x) ïðîñòåæóºòüñÿ ñóòòº-

âèé âïëèâ ïàðàìåòðà à íà òåìïè çðîñòàííÿ ñàìî¿ 
ôóíêö³¿. Çíà÷åííÿ ö³º¿ ôóíêö³¿ àñèìïòîòè÷íî íà-
áëèæàºòüñÿ äî 1, ùî ïîêàçóº íåìîæëèâ³ñòü äî-
ñÿãíåííÿ ê³ëüêîñò³ ðåàëüíèõ êë³ºíò³â á³ëüøå, í³æ 
ïî÷àòêîâà ê³ëüê³ñòü ïîòåíö³éíèõ êë³ºíò³â. Îòæå, 
ÿêùî åêîíîì³÷íà åôåêòèâí³ñòü âïðîâàäæåíèõ 
çàõîä³â åíåðãîçáåðåæåííÿ çà ðàõóíîê ³íôîð-
ìàö³éíî–àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè 
âèðàçèòè ÿê ñï³ââ³äíîøåííÿ äîõîä³â äî âèòðàò, 
òîä³ îòðèìàºìî íàñòóïíèé âèðàç:

   
,  (25)

 
,  (26)

Îòæå, ìîæíà íàâåñòè ôîðìóëó ðîçðàõóíêó 
åêîíîì³÷íî¿ åôåêòèâíîñò³ âïðîâàäæåíèõ çàõî-
ä³â åíåðãîçáåðåæåííÿ çà ðàõóíîê ³íôîðìàö³éíî–
àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè:

, (27)

Âèñíîâêè
Ïðîâåäåí³ äîñë³äæåííÿ íàäàëè çìîãó ðîçðî-

áèòè åêîíîì³êî–ìàòåìàòè÷íó ìîäåëü íà îñíîâ³ 
áàçèñíèõ åêîíîì³÷íèõ êðèòåð³¿â ³íôîðìàö³éíî–
àíàë³òè÷íî¿ òà ðîç’ÿñíþâàëüíî¿ ðîáîòè, ùî áà-
çóºòüñÿ íà ³íêîðïîðàö³¿ êîíöåïòó «Green Lease» 
â ñèñòåìó óïðàâë³ííÿ åíåðãîçáåðåæåííÿì òà íà-
äàº ìîæëèâ³ñòü âèçíà÷èòè ð³âåíü åêîíîì³÷íî¿ 
åôåêòèâíîñò³, à òàêîæ ñïðîãíîçóâàòè îïòèìàëü-
íèé ÷àñ äëÿ ïðîâåäåííÿ åíåðãîçáåð³ãàþ÷èõ çà-
õîä³â íà ðèíêó êîìåðö³éíî¿ íåðóõîìîñò³. 
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