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Ïðîñòîðîâî–ñòðóêòóðíèé àíàë³ç ñòóïåíÿ ðóéíóâàíü 
³ àðõ³òåêòóðíî–êîíñòðóêòèâíèõ 

õàðàêòåðèñòèê êóëüòîâèõ îá’ºêò³â
Ïðåäìåòîì äîñë³äæåííÿ º ïðîñòîðîâî–ñòðóêòóðíèé àíàë³ç ñòóïåíÿ ðóéíóâàíü êóëüòîâèõ ñïî-

ðóä ó âçàºìîçâ’ÿçêó ç ¿õ àðõ³òåêòóðíî–êîíñòðóêòèâíèìè õàðàêòåðèñòèêàìè. Îñîáëèâà óâàãà ïðè-
ä³ëåíà ñèñòåìíîìó âèâ÷åííþ ìîðôîëîã³¿ ñàêðàëüíèõ îá’ºêò³â, ¿õ ìàòåð³àëüíî¿ ñòðóêòóðè, êîíñòðóê-
òèâíî¿ îðãàí³çàö³¿ òà ïðîñòîðîâîãî ïîëîæåííÿ â ³ñòîðèêî–êóëüòóðíîìó ñåðåäîâèù³. Ïðåäìåòîì 
âèñòóïàº âñòàíîâëåííÿ çàêîíîì³ðíîñòåé ì³æ ð³âíåì âòðàòè àâòåíòè÷íîñò³, õàðàêòåðîì ïîøêî-
äæåíü, òèïîì êîíñòðóêòèâíî¿ ñèñòåìè òà àíòðîïîãåííèìè ÷è ïðèðîäíèìè ôàêòîðàìè âïëèâó. Äî-
ñë³äæåííÿ îõîïëþº êëàñèô³êàö³þ ðóéíóâàíü, îö³íêó ¿õíüîãî âïëèâó íà ñòðóêòóðíó ö³ë³ñí³ñòü îá’ºêòà, 
à òàêîæ àíàë³ç ãåîïðîñòîðîâèõ çàêîíîì³ðíîñòåé ó ðîçïîä³ë³ ïîøêîäæåíü.

Äî ïðåäìåòíî¿ îáëàñò³ âõîäèòü òàêîæ âèçíà÷åííÿ ³íäåêñ³â ïðîñòîðîâî¿ êîíöåíòðàö³¿ ðóéíóâàíü, 
ïîáóäîâà êëàñèô³êàö³éíèõ ìîäåëåé çáåðåæåíîñò³, àíàë³ç ÷óòëèâîñò³ êóëüòîâèõ ñïîðóä äî ãî-
ðèçîíòàëüíèõ íàâàíòàæåíü, á³îëîã³÷íî¿ äåãðàäàö³¿, ñåéñì³÷íèõ âïëèâ³â òà íåð³âíîì³ðíèõ îñ³äàíü 
ôóíäàìåíò³â. Îñîáëèâà ðîëü íàëåæèòü êîíöåïö³¿ àâòåíòè÷íîñò³ ÿê ñèñòåìíîìó êðèòåð³þ îö³íêè 
³ñòîðè÷íî¿ ö³ííîñò³ ñïîðóäè. Ïðåäìåò âêëþ÷àº ñèíòåç àðõ³òåêòóðíî–êîíñòðóêòèâíîãî àíàë³çó, ìà-
òåð³àëîçíàâ÷î¿ ä³àãíîñòèêè, Ã²Ñ–ìåòîä³â òà 3D–ñêàíóâàííÿ äëÿ ôîðìóâàííÿ ³íòåãðîâàíî¿ ìîäåë³ 
âèçíà÷åííÿ ñòóïåíÿ ðóéíóâàíü ³ ïîòåíö³àëó ðåêîíñòðóêö³¿ ñàêðàëüíèõ îá’ºêò³â.

Ìåòîþ ñòàòò³ º ðîçðîáëåííÿ ìåòîäè÷íîãî ï³äõîäó äî ïðîñòîðîâî–ñòðóêòóðíîãî àíàë³çó ñòóïå-
íÿ ðóéíóâàíü êóëüòîâèõ ñïîðóä ³ç óðàõóâàííÿì ¿õ àðõ³òåêòóðíî–êîíñòðóêòèâíèõ òà ³ñòîðèêî–ïðî-
ñòîðîâèõ õàðàêòåðèñòèê. Ñòàòòÿ ñïðÿìîâàíà íà ñòâîðåííÿ ö³ë³ñíî¿ àíàë³òè÷íî¿ ñèñòåìè, ÿêà ïîºä-
íóº ìîðôîëîã³÷í³, êîíñòðóêòèâí³, ïðîñòîðîâ³ òà ìàòåð³àëîçíàâ÷³ ïàðàìåòðè äëÿ âèçíà÷åííÿ ð³âíÿ 
âòðàòè àâòåíòè÷íîñò³ òà ïîòåíö³àëó â³äíîâëåííÿ ñàêðàëüíèõ îá’ºêò³â. Ìåòîþ òàêîæ º îá´ðóíòóâàííÿ 
êðèòåð³¿â êëàñèô³êàö³¿ ðóéíóâàíü, ïîáóäîâà ³íòåãðàëüíèõ ³íäåêñ³â ïðîñòîðîâî¿ êîíöåíòðàö³¿ ïîøêî-
äæåíü, à òàêîæ ôîðìóâàííÿ ï³äõîä³â äî îö³íêè ðåêîíñòðóêö³éíî¿ ïðèäàòíîñò³ íà îñíîâ³ ïîºäíàííÿ 
çáåðåæåíîñò³, ôóíêö³îíàëüíîñò³ òà òåõíîëîã³÷íî¿ ³íòåãðàö³¿. Ñòàòòÿ ìàº íà ìåò³ ñòâîðèòè íàóêîâó 
áàçó äëÿ ïðèéíÿòòÿ îá´ðóíòîâàíèõ ð³øåíü ùîäî ðåñòàâðàö³¿ òà çáåðåæåííÿ ñàêðàëüíî¿ ñïàäùèíè.

Ìåòîäîëîã³ÿ ïðîâåäåííÿ ðîáîòè ´ðóíòóºòüñÿ íà ³íòåãðàö³¿ ïðîñòîðîâîãî, êîíñòðóêòèâíîãî òà ìà-
òåð³àëîçíàâ÷îãî àíàë³çó ç âèêîðèñòàííÿì Ã²Ñ–òåõíîëîã³é, 3D–ñêàíóâàííÿ òà ðîçðàõóíêîâèõ ìîäåëåé 
ñò³éêîñò³. Íàñàìïåðåä çä³éñíþºòüñÿ êëàñèô³êàö³ÿ ñòóïåí³â ðóéíóâàíü íà îñíîâ³ êðèòåð³¿â âòðàòè àâ-
òåíòè÷íîñò³: ïîâåðõíåâ³ äåôåêòè, äåôîðìàö³¿ íåñó÷èõ åëåìåíò³â, ïîðóøåííÿ ñòðóêòóðíî¿ ñòàá³ëüíîñò³ 
òà ïîâíà ðóéíàö³ÿ. Äëÿ êîæíîãî îá’ºêòà âèçíà÷àºòüñÿ ð³âåíü çáåðåæåííÿ ³ñòîðè÷íî¿ ñóáñòàíö³¿. Äðó-
ãèì åòàïîì º ïðîñòîðîâèé àíàë³ç. Âèêîðèñòàííÿ ãåî³íôîðìàö³éíèõ ìåòîä³â äîçâîëÿº êàðòîãðàôóâàòè 
ïîøêîäæåííÿ, ôîðìóâàòè ³íäåêñ ïðîñòîðîâî¿ êîíöåíòðàö³¿ ðóéíóâàíü Ic, ùî îá÷èñëþºòüñÿ ÿê ôóíêö³ÿ 
âàãîâèõ êîåô³ö³ºíò³â ñòóïåíÿ ïîøêîäæåíü òà ïëîù çîí ¿õíüîãî âïëèâó. Öå äàº çìîãó âèä³ëÿòè òåðèòîð³¿ 
ç êðèòè÷íèì ð³âíåì äåãðàäàö³¿. Òðåò³é åòàï ïåðåäáà÷àº àðõ³òåêòóðíî–êîíñòðóêòèâíèé àíàë³ç. Âèêî-
ðèñòîâóþòüñÿ ìîäåë³ ãðàíè÷íîãî ñòàíó g(R,S)=R–S, âèçíà÷àþòüñÿ ³íäåêñè íàä³éíîñò³ , ðîçðàõîâóþòü-
ñÿ ãîðèçîíòàëüí³ ðîçïîðè â ñêëåï³í÷àñòèõ ñèñòåìàõ, ìåìáðàíí³ çóñèëëÿ êóïîë³â, ïàðàìåòðè îñ³äàííÿ 
ôóíäàìåíò³â â³äïîâ³äíî äî ð³âíÿíü Òåðööà´³. Äëÿ äèíàì³÷íèõ âïëèâ³â çàñòîñîâóºòüñÿ ìîäåëü îäíî-
â³ëüíîãî îñöèëÿòîðà òà âèçíà÷àºòüñÿ áàçîâå çñóâíå çóñèëëÿ. ×åòâåðòèé åòàï — ³íòåãðàëüíà îö³íêà 
ðåêîíñòðóêö³éíî¿ ïðèäàòíîñò³. Ââîäèòüñÿ ïîêàçíèê Pr ÿê çâàæåíà ôóíêö³ÿ çáåðåæåíîñò³ îá’ºêòà, éîãî 
ôóíêö³îíàëüíî¿ ïðèäàòíîñò³ òà ìîæëèâîñò³ òåõíîëîã³÷íîãî ï³äñèëåííÿ.

Ðåçóëüòàòè ðîáîòè. Ó ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ ñôîðìîâàíî êîìïëåêñíó ñèñòåìó ïðî-
ñòîðîâî–ñòðóêòóðíîãî àíàë³çó êóëüòîâèõ ñïîðóä, ùî äîçâîëÿº âèçíà÷àòè çàêîíîì³ðíîñò³ ðóéíóâàíü 
òà îö³íþâàòè ¿õ âïëèâ íà àðõ³òåêòóðíî–êîíñòðóêòèâíó ñòàá³ëüí³ñòü îá’ºêò³â. Çàñòîñóâàííÿ êëàñèô³êà-
ö³¿ ð³âí³â âòðàòè àâòåíòè÷íîñò³ çàáåçïå÷èëî ìîæëèâ³ñòü äåòàëüíî â³äîáðàçèòè ð³çíîìàí³òí³ñòü ôîðì 
ïîøêîäæåíü — â³ä ïîâåðõíåâèõ äåôåêò³â äî êðèòè÷íèõ ðóéíóâàíü. Âèÿâëåíî, ùî ñòóï³íü óøêîäæåíü 
áåçïîñåðåäíüî çàëåæèòü â³ä òèïó êîíñòðóêòèâíî¿ ñèñòåìè: êàì’ÿí³ ñêëåï³í÷àñò³ òà öåãëÿí³ êóïîëüí³ 
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ñïîðóäè äåìîíñòðóþòü âèùó ñò³éê³ñòü, òîä³ ÿê äåðåâ’ÿí³ îá’ºêòè âèÿâëÿþòüñÿ á³ëüø âðàçëèâèìè äî 
á³îëîã³÷íî¿ äåãðàäàö³¿. Ïðîñòîðîâèé àíàë³ç äîçâîëèâ âñòàíîâèòè êëàñòåðíèé õàðàêòåð ðîçïîä³ëó ðóé-
íóâàíü: ó ì³ñòàõ ïîøêîäæåííÿ çîñåðåäæåí³ íàâêîëî ³ñòîðè÷íèõ àðåàë³â òà òðàíñïîðòíèõ êîðèäîð³â, 
ó ñ³ëüñüê³é ì³ñöåâîñò³ — ìàþòü äèñïåðñíèé òèï ³ êîðåëþþòü ç ïðèðîäíèìè ÷èííèêàìè. Ðîçðàõóíîê 
³íäåêñó Ic ïîêàçàâ, ùî âèñîê³ éîãî çíà÷åííÿ â³äïîâ³äàþòü çîíàì êðèòè÷íî¿ âòðàòè àâòåíòè÷íîñò³, ÿê³ 
ïîòðåáóþòü ïåðøî÷åðãîâîãî âòðó÷àííÿ. Àðõ³òåêòóðíî–êîíñòðóêòèâíèé àíàë³ç ï³äòâåðäèâ åôåêòèâ-
í³ñòü ìîäåëåé îö³íþâàííÿ ãðàíè÷íîãî ñòàíó, íàä³éíîñò³ òà äèíàì³÷íî¿ ïîâåä³íêè ñêëåï³íü ³ êóïîë³â. 
Ïàðàìåòðè ãîðèçîíòàëüíîãî ðîçïîðó, ìåìáðàííèõ çóñèëü ³ îñ³äàíü ôóíäàìåíò³â äîçâîëèëè ê³ëüê³ñíî 
âèçíà÷èòè ÷óòëèâ³ñòü îá’ºêò³â äî çîâí³øí³õ íàâàíòàæåíü. ²íòåãðàëüíèé ïîêàçíèê Pr çàáåçïå÷èâ äè-
ôåðåíö³éîâàíó îö³íêó ðåêîíñòðóêö³éíî¿ ïðèäàòíîñò³ äëÿ ð³çíèõ òèï³â êóëüòîâèõ ñïîðóä.

Âèñíîâêè. Ïðîâåäåíå äîñë³äæåííÿ äîâîäèòü, ùî ïðîñòîðîâî–ñòðóêòóðíèé àíàë³ç º åôåêòèâ-
íèì ³íñòðóìåíòîì îö³íþâàííÿ ñòóïåíÿ ðóéíóâàíü êóëüòîâèõ ñïîðóä òà âèçíà÷åííÿ ¿õíüîãî ïîòåí-
ö³àëó äëÿ ïîäàëüøî¿ ðåêîíñòðóêö³¿. Âñòàíîâëåíî, ùî õàðàêòåð ³ ìàñøòàáè ïîøêîäæåíü º ðåçóëü-
òàòîì âçàºìîä³¿ êîíñòðóêòèâíèõ ïàðàìåòð³â, ìàòåð³àëüíî¿ ñòðóêòóðè, ãåîãðàô³÷íîãî ðîçòàøóâàííÿ 
òà ³ñòîðèêî–êóëüòóðíîãî êîíòåêñòó. Ñàêðàëüí³ ñïîðóäè äåìîíñòðóþòü ð³çíó ÷óòëèâ³ñòü äî íàâàíòà-
æåíü: êàì’ÿí³ òà öåãëÿí³ ñèñòåìè çáåð³ãàþòü ñò³éê³ñòü íàâ³òü çà çíà÷íèõ âïëèâ³â, òîä³ ÿê äåðåâ’ÿí³ 
÷è êîìá³íîâàí³ êîíñòðóêö³¿ ïîòðåáóþòü äîäàòêîâèõ çàõîä³â ï³äñèëåííÿ. Ïðîñòîðîâå ìîäåëþâàí-
íÿ âèÿâèëî ÷³òê³ çàêîíîì³ðíîñò³ êîíöåíòðàö³¿ ðóéíóâàíü, ùî äîçâîëÿº âèä³ëÿòè ïð³îðèòåòí³ çîíè 
ðåñòàâðàö³éíèõ âòðó÷àíü. ²íòåãðàëüíèé ³íäåêñ Ic ñòàâ ä³ºâèì ³íñòðóìåíòîì ëîêàë³çàö³¿ êðèòè÷íèõ 
ä³ëÿíîê. Àðõ³òåêòóðíî–êîíñòðóêòèâíèé àíàë³ç ï³äòâåðäèâ, ùî êëþ÷îâèìè º ïàðàìåòðè ãîðèçîí-
òàëüíèõ ðîçïîð³â, ìåìáðàííèõ íàïðóæåíü ³ ãðàíè÷íèõ ñòàí³â ôóíäàìåíò³â — ñàìå âîíè âèçíà÷à-
þòü çàãàëüíó ñòàá³ëüí³ñòü êóëüòîâèõ îá’ºêò³â. Âàæëèâèì ðåçóëüòàòîì º ôîðìóâàííÿ ³íòåãðàëüíîãî 
ïîêàçíèêà Pr, ÿêèé ïîºäíóº àðõ³òåêòóðí³, ôóíêö³îíàëüí³ òà òåõíîëîã³÷í³ àñïåêòè ðåêîíñòðóêö³¿. Öå 
äîçâîëÿº ãðóïóâàòè îá’ºêòè çà ð³âíåì ïðèäàòíîñò³ äî â³äíîâëåííÿ, ñòâîðþþ÷è íàóêîâó áàçó äëÿ 
îïòèìàëüíîãî ðîçïîä³ëó ðåñóðñ³â. Äîñë³äæåííÿ òàêîæ ï³äòâåðäèëî, ùî çàñòîñóâàííÿ Ã²Ñ, 3D–ñêà-
íóâàííÿ òà ìàòåð³àëîçíàâ÷î¿ ä³àãíîñòèêè ñóòòºâî ï³äâèùóº òî÷í³ñòü àíàë³çó ñòàíó ñïîðóä.

Êëþ÷îâ³ ñëîâà: ðóéíóâàííÿ êóëüòîâèõ ñïîðóä, àâòåíòè÷í³ñòü, êîíñòðóêòèâíà ñò³éê³ñòü, ³íäåêñ 
êîíöåíòðàö³¿ ðóéíóâàíü, ïðîñòîðîâèé àíàë³ç, Ã²Ñ–ìîäåëþâàííÿ, ðåêîíñòðóêö³éíèé ïîòåíö³àë, 
ñêëåï³í÷àñò³ ñèñòåìè, ôóíäàìåíòíà ñòàá³ëüí³ñòü.

VALENTYN HYRYA

Spatial–structural analysis of the degree 
of damage and architectural–structural characteristics 

of religious buildings
The subject of the study is the spatial–structural analysis of the degree of damage to religious 

buildings in relation to their architectural and structural characteristics. Special attention is devoted to 
the systematic examination of the morphology of sacred objects, their material structure, structural 
organization, and spatial position within the historical and cultural environment. The subject also 
includes identifying patterns between the level of authenticity loss, the nature of the damage, the 
type of structural system, and anthropogenic or natural factors of influence. The study covers the 
classification of damage, assessment of its impact on the structural integrity of the object, and the 
analysis of geospatial patterns in the distribution of damage.

The subject area also comprises determining indices of spatial concentration of damage, developing 
classification models of preservation, and examining the sensitivity of religious structures to horizontal 
loads, biological degradation, seismic influences, and differential foundation settlement. A special role 
is assigned to the concept of authenticity as a systemic criterion for assessing the historical value 
of the structure. The subject includes the synthesis of architectural–structural analysis, materials–
science diagnostics, GIS methods, and 3D scanning to create an integrated model for determining the 
degree of damage and the reconstruction potential of sacred buildings.

The purpose of the article is to develop a methodological approach to the spatial–structural 
analysis of damage to religious buildings, taking into account their architectural–structural and 
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historical–spatial characteristics. The article aims to create a comprehensive analytical system that 
integrates morphological, structural, spatial, and materials–science parameters to determine the level 
of authenticity loss and the restoration potential of sacred objects. Another objective is to substantiate 
classification criteria for damage, construct integral indices of spatial damage concentration, and 
form approaches to evaluating reconstruction suitability based on preservation, functionality, and 
technological integration. The aim of the article is to provide a scientific basis for informed decisions 
regarding the restoration and preservation of sacred heritage.

The research methodology is based on the integration of spatial, structural, and materials–science 
analysis using GIS technologies, 3D scanning, and structural stability models. First, a classification of 
damage levels is carried out based on authenticity–loss criteria: surface defects, deformation of load–
bearing elements, loss of structural stability, and complete destruction. For each object, the level of 
preservation of historical substance is determined. The second stage is spatial analysis. The use of 
geoinformation methods makes it possible to map damage and to construct the spatial concentration 
index Ic, calculated as a function of weighted coefficients of the degree of damage and the areas of their 
zones of influence. This allows the identification of territories with critical levels of degradation. The third 
stage involves architectural–structural analysis. Limit–state models g(R,S)=R–S are applied, reliability 
indices  are determined, horizontal thrust in vaulted systems, membrane forces in domes, and foundation 
settlement parameters according to Terzaghi’s equations are calculated. For dynamic impacts, a single–
degree–of–freedom oscillator model is used to determine the base shear force. The fourth stage is the 
integral assessment of reconstruction suitability. The indicator Pr is introduced as a weighted function of 
object preservation, functional suitability, and the feasibility of technological strengthening.

Results of the study. The study resulted in the formation of a comprehensive system for the 
spatial–structural analysis of religious buildings, enabling the identification of damage patterns and 
the assessment of their impact on the architectural–structural stability of objects. The application of 
the classification of authenticity–loss levels allowed detailed representation of the diversity of damage 
forms—from surface defects to critical destruction. It was found that the degree of damage directly 
depends on the type of structural system: stone vaulted and brick domed buildings demonstrate 
higher resistance, whereas wooden structures are more vulnerable to biological degradation. 
Spatial analysis revealed the clustered distribution of damage: in urban settings, deterioration is 
concentrated around historical areas and transport corridors, while in rural areas it has a dispersed 
pattern correlated with natural factors. The calculation of Ic showed that its high values correspond 
to zones of critical authenticity loss requiring priority intervention. Architectural–structural analysis 
confirmed the effectiveness of models for evaluating limit states, reliability, and the dynamic behavior 
of vaults and domes. Parameters of horizontal thrust, membrane forces, and foundation settlement 
allowed for quantification of the objects’ sensitivity to external loads. The integral indicator Pr provided 
a differentiated assessment of reconstruction suitability for various types of religious buildings.

Conclusions. The study confirms that spatial–structural analysis is an effective tool for assessing 
the degree of damage to religious buildings and determining their potential for reconstruction. It was 
established that the character and scale of damage are the result of the interaction of structural 
parameters, material composition, geographic location, and historical–cultural context. Sacred 
structures show varying sensitivity to loads: stone and brick systems maintain stability even under 
significant impacts, whereas wooden or composite constructions require additional strengthening 
measures. Spatial modeling revealed clear patterns in the concentration of damage, enabling the 
identification of priority zones for restoration interventions. The integral index Ic proved to be an 
effective tool for localizing critical areas. Architectural–structural analysis confirmed that the key 
parameters—horizontal thrust, membrane stresses, and foundation limit states—determine the 
overall stability of religious structures. An important outcome is the formation of the integral indicator 
Pr, which combines structural, functional, and technological aspects of reconstruction. This makes 
it possible to group objects by their restoration suitability, thus creating a scientific basis for optimal 
resource allocation. The study also confirms that the use of GIS, 3D scanning, and materials–science 
diagnostics significantly enhances the accuracy of assessing the condition of structures.
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Ïîñòàíîâêà ïðîáëåìè. Ïðîáëåìàòèêà îö³íþ-
âàííÿ ñòóïåíÿ ðóéíóâàíü êóëüòîâèõ ñïîðóä íàáó-
âàº îñîáëèâî¿ àêòóàëüíîñò³ ç îãëÿäó íà ³íòåíñèâ-
í³ñòü âîºííèõ ïîøêîäæåíü, ïðèðîäíèõ ïðîöåñ³â 
äåãðàäàö³¿ òà íàêîïè÷åíèõ êîíñòðóêòèâíèõ äå-
ôîðìàö³é, ùî õàðàêòåðí³ äëÿ ñàêðàëüíèõ îá’ºê-
ò³â ð³çíèõ ³ñòîðè÷íèõ ïåð³îä³â. Êóëüòîâ³ ñïîðóäè º 
ñêëàäíèìè àðõ³òåêòóðíî–êîíñòðóêòèâíèìè óòâî-
ðåííÿìè, ó ÿêèõ ïîºäíóþòüñÿ ð³çíîìàí³òí³ ìàòå-
ð³àëè, ïðîñòîðîâ³ ñõåìè, ìîäåë³ íàâàíòàæåííÿ òà 
³ñòîðèêî–êóëüòóðí³ øàðè. Öå ñòâîðþº ñèòóàö³þ, 
êîëè íàâ³òü íåçíà÷í³ ëîêàëüí³ äåôåêòè ìîæóòü 
ñïðè÷èíÿòè ìàñøòàáí³ ñòðóêòóðí³ çì³íè. Ñàìå òî-
ìó âèíèêàº ïîòðåáà ó ñèñòåìíîìó àíàë³ç³, ÿêèé 
âðàõîâóº ïðîñòîðîâî–ñòðóêòóðí³, êîíñòðóêòèâí³, 
ìîðôîëîã³÷í³ òà ìàòåð³àëüí³ îñîáëèâîñò³ îá’ºêò³â.

Ïðîáëåìà óñêëàäíþºòüñÿ òèì, ùî ñàêðàëüí³ 
ñïîðóäè õàðàêòåðèçóþòüñÿ çíà÷íîþ âàð³àòèâí³ñ-
òþ àðõ³òåêòóðíèõ ïëàíóâàíü — â³ä îäíîíåôíèõ äå-
ðåâ’ÿíèõ õðàì³â äî áàãàòîÿðóñíèõ êàì’ÿíèõ áàçè-
ë³ê òà êóïîëüíèõ ñèñòåì. Êîæåí òèï ìàº âëàñíèé 
ìåõàí³çì ðóéíóâàíü, ùî çàëåæèòü â³ä ãåîìåòð³¿, 
êîíñòðóêòèâíî¿ æîðñòêîñò³, ïðîïîðö³éíîñò³ åëå-
ìåíò³â ³ õàðàêòåðó ðîçïîä³ëó íàâàíòàæåíü. Ó ðå-
àëüíèõ óìîâàõ ðóéíóâàííÿ ìîæóòü ðîçâèâàòèñÿ 
íåð³âíîì³ðíî, ôîðìóþ÷è ïðîñòîðîâ³ îñåðåäêè äå-
ãðàäàö³¿, ÿê³ áåç êîìïëåêñíî¿ ä³àãíîñòèêè çàëèøà-
þòüñÿ íåâèÿâëåíèìè. Ñóòí³ñòü ïðîáëåìè ïîëÿãàº 
ó â³äñóòíîñò³ ³íòåãðîâàíî¿ ìåòîäèêè, çäàòíî¿ ïî-
ºäíàòè ïðîñòîðîâ³ äàí³, àðõ³òåêòóðíî–êîíñòðóê-
òèâíèé àíàë³ç òà ôóíêö³îíàëüí³ ïàðàìåòðè îá’ºêòà 
ó ºäèíó ñèñòåìó, ùî äîçâîëÿº âèçíà÷àòè ñòóï³íü 
âòðàòè àâòåíòè÷íîñò³ òà ðåêîíñòðóêö³éíèé ïîòåí-
ö³àë. ²ñíóþ÷³ ï³äõîäè ÷àñòî ôðàãìåíòàðí³: âîíè 
ðîçãëÿäàþòü àáî ìàòåð³àëüíèé ñòàí, àáî àðõ³òåê-
òóðí³ îñîáëèâîñò³, àáî çîâí³øí³ ÷èííèêè îêðåìî. 
Öå óíåìîæëèâëþº ôîðìóâàííÿ ïîâíî¿ êàðòèíè 
ðóéíóâàíü òà îá´ðóíòóâàííÿ ïîñë³äîâíîñò³ ðåñ-
òàâðàö³éíèõ çàõîä³â. Îòæå, ïîñòàº ïîòðåáà ó ïî-
ãëèáëåíîìó ïðîñòîðîâî–ñòðóêòóðíîìó ï³äõîä³, ùî 
âêëþ÷àº êëàñèô³êàö³þ ðóéíóâàíü, àíàë³ç ¿õíüîãî 
âïëèâó íà êîíñòðóêòèâíó ñèñòåìó òà ôîðìóâàí-
íÿ ³íäåêñ³â ïðîñòîðîâî¿ êîíöåíòðàö³¿ ïîøêîäæåíü.

Àíàë³ç äîñë³äæåíü ³ ïóáë³êàö³é ç ïðîáëå-
ìè. Àíàë³ç íàÿâíîãî ìàòåð³àëó ïîêàçóº, ùî äîñë³-
äæåííÿ ðóéíóâàíü êóëüòîâèõ ñïîðóä òðàäèö³éíî 
îõîïëþº òðè îñíîâí³ íàïðÿìè: âèâ÷åííÿ êîíñòðóê-
òèâíèõ ñèñòåì ñàêðàëüíî¿ àðõ³òåêòóðè, ìîäåëþ-

âàííÿ ïðîöåñ³â ðóéíóâàííÿ òà îö³íþâàííÿ àâòåí-
òè÷íîñò³ é çáåðåæåíîñò³ ìàòåð³àëüíî¿ ñòðóêòóðè. 
Ó íàóêîâèõ ðîáîòàõ ï³äêðåñëþºòüñÿ, ùî êóëüòîâ³ 
ñïîðóäè, ÿê ñêëàäí³ àðõ³òåêòóðí³ îá’ºêòè, ïîºäíó-
þòü îñîáëèâîñò³ ïðîñòîðîâèõ ôîðì, òðàäèö³éíèõ 
òåõíîëîã³é çâåäåííÿ òà óí³êàëüíèõ êîíñòðóêòèâ-
íèõ ð³øåíü, ùî âèçíà÷àþòü ¿õíþ ïîâåä³íêó ï³ä ä³-
ºþ çîâí³øí³õ òà âíóòð³øí³õ íàâàíòàæåíü.

Áàãàòî ïóáë³êàö³é ïðèñâÿ÷åíî ñòðóêòóð³ ñêëå-
ï³í÷àñòèõ ³ êóïîëüíèõ ñèñòåì, äå ïðîñòîðîâ³ ðîç-
ïîðè, ìåìáðàíí³ çóñèëëÿ é ãåîìåòðè÷í³ äåôîð-
ìàö³¿ âèçíà÷àþòü ìåõàí³çìè ðîçâèòêó òð³ùèí ³ 
îñ³äàíü. Äîñë³äíèêè àêöåíòóþòü óâàãó íà òîìó, 
ùî òðàäèö³éí³ êàì’ÿí³ é öåãëÿí³ êîíñòðóêö³¿ ìàþòü 
çíà÷íó ðåçåðâíó ì³öí³ñòü, îäíàê ó âèïàäêó ïîðó-
øåííÿ ð³âíîâàãè âîíè ñõèëüí³ äî ïðîãðåñóþ÷îãî 
ðóéíóâàííÿ. Ó ïðàöÿõ ç äåðåâ’ÿíî¿ ñàêðàëüíî¿ àð-
õ³òåêòóðè ï³äêðåñëþºòüñÿ äîì³íóâàííÿ á³îëîã³÷íî¿ 
äåãðàäàö³¿, âòðàòè íåñó÷î¿ çäàòíîñò³ çðóá³â òà âè-
ñîêó ÷óòëèâ³ñòü äî âîëîãè.

²ñòîòíå ì³ñöå ó äîñë³äæåííÿõ çàéìàº àíàë³ç àð-
õ³òåêòóðíî¿ àâòåíòè÷íîñò³. Âñòàíîâëåíî, ùî ð³-
âåíü àâòåíòè÷íîñò³ º íå ëèøå êóëüòóðíèì, à é 
êîíñòðóêòèâíèì êðèòåð³ºì: ÷èì á³ëüøå ïåðâ³ñ-
íî¿ ñòðóêòóðè çáåðåæåíî, òèì òî÷í³øèì º ïðî-
ãíîç ïîâåä³íêè îá’ºêòà òà éîãî çäàòí³ñòü äî ðå-
êîíñòðóêö³¿. Ó ïóáë³êàö³ÿõ îïèñóþòüñÿ ï³äõîäè äî 
êëàñèô³êàö³¿ ðóéíóâàíü çà ñòóïåíåì âòðàòè àâ-
òåíòè÷íîñò³, ùî ìàº âàæëèâå çíà÷åííÿ äëÿ âè-
çíà÷åííÿ ïð³îðèòåòíîñò³ ðåñòàâðàö³éíèõ çàõîä³â.

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ïðîñòîðî-
âî–ñòðóêòóðíèé àíàë³ç ñòóïåíÿ ðóéíóâàíü êóëü-
òîâèõ ñïîðóä º âàæëèâîþ ñêëàäîâîþ äîñë³äæåí-
íÿ ïðîöåñ³â ðåêîíñòðóêö³¿ òà çáåðåæåííÿ îá’ºêò³â 
ñàêðàëüíî¿ ñïàäùèíè. Éîãî ìåòîþ º âèçíà÷åí-
íÿ âçàºìîçâ’ÿçêó ì³æ ìîðôîëîã³÷íèìè õàðàê-
òåðèñòèêàìè áóä³âåëü, ¿õ êîíñòðóêòèâíèìè îñî-
áëèâîñòÿìè òà ð³âíåì ïîøêîäæåíü, ùî âèíèêëè 
âíàñë³äîê çîâí³øí³õ âïëèâ³â — âîºííèõ ä³é, ïðè-
ðîäíèõ êàòàñòðîô ÷è òðèâàëî¿ åêñïëóàòàö³éíî¿ 
äåãðàäàö³¿. Òàêèé ï³äõ³ä äîçâîëÿº íå ëèøå îö³íè-
òè ìàñøòàáè âòðàò, à é âñòàíîâèòè ïîòåíö³àë äëÿ 
ðåñòàâðàö³éíîãî â³äíîâëåííÿ ç óðàõóâàííÿì àâ-
òåíòè÷íîñò³ êîæíîãî îá’ºêòà.

Àíàë³ç ïîøêîäæåíü êóëüòîâèõ ñïîðóä áàçóºòü-
ñÿ íà âèçíà÷åíí³ ñòóïåíÿ âòðàòè àâòåíòè÷íîñò³ ÿê 
êëþ÷îâîãî ïîêàçíèêà çáåðåæåíîñò³ ³ñòîðè÷íî¿ òà 
àðõ³òåêòóðíî¿ ö³ííîñò³. Àâòåíòè÷í³ñòü ó öüîìó êîí-

Keywords: destruction of religious buildings, authenticity, structural stability, damage concentration 
index, spatial analysis, GIS modelling, reconstruction potential, vaulted systems, foundation stability.
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òåêñò³ òðàêòóºòüñÿ ÿê ñóêóïí³ñòü îçíàê, ùî çáåð³-
ãàþòü îðèã³íàëüíó ôîðìó, êîíñòðóêòèâíó ëîã³êó, 
ìàòåð³àëüíó ñòðóêòóðó òà õóäîæíüî–ñèìâîë³÷íèé 
çì³ñò ñïîðóäè. Âòðàòà öèõ õàðàêòåðèñòèê ìîæå 
ïðîÿâëÿòèñü ó ð³çíèõ ôîðìàõ — â³ä íåçíà÷íèõ ïî-
âåðõíåâèõ äåôåêò³â, ÿê³ íå âïëèâàþòü íà ö³ë³ñí³ñòü 
îá’ºêòà, äî êðèòè÷íèõ ðóéíóâàíü, ùî ïðèçâîäÿòü 
äî ïîâíî¿ âòðàòè ³ñòîðè÷íî¿ ñóáñòàíö³¿. Ó õîä³ äî-
ñë³äæåííÿ âèä³ëÿþòüñÿ ÷îòèðè ð³âí³ ïîøêîäæåíü: 
íèçüêèé, ïîì³ðíèé, âèñîêèé ³ êðèòè÷íèé. Ïåðøèé 
ð³âåíü îõîïëþº ëîêàëüí³ òð³ùèíè, îñèïàííÿ òèíü-
êó, êîðîç³þ ìåòàëåâèõ äåòàëåé; äðóãèé âêëþ÷àº 
äåôîðìàö³¿ íåñó÷èõ ñò³í ÷è ñêëåï³íü; òðåò³é õàðàê-
òåðèçóºòüñÿ çíà÷íèì ïîðóøåííÿì ñòðóêòóðíî¿ ñòà-
á³ëüíîñò³; ÷åòâåðòèé îçíà÷àº ïîâíó ðóéíàö³þ, êîëè 
â³äíîâëåííÿ ìîæëèâå ëèøå ó ôîðì³ ðåïðîäóêö³¿ [1].

Ó ïðîöåñ³ àíàë³çó âñòàíîâëåíî, ùî ñòóï³íü ïî-
øêîäæåíü áåçïîñåðåäíüî ïîâ’ÿçàíèé ³ç òèïîì 
êîíñòðóêòèâíî¿ ñèñòåìè ñïîðóäè. Êàì’ÿí³ õðàìè 
ç ìàñèâíèìè ñêëåï³í÷àñòèìè ïåðåêðèòòÿìè äå-
ìîíñòðóþòü âèùó îï³ðí³ñòü äî ãîðèçîíòàëüíèõ 
íàâàíòàæåíü, òîä³ ÿê äåðåâ’ÿí³ ñïîðóäè ÷àñò³øå 
çàçíàþòü ðóéíóâàíü ÷åðåç á³îëîã³÷íå ñòàð³ííÿ 
ìàòåð³àëó òà äèíàì³÷í³ âïëèâè. Âîäíî÷àñ òåõ-
í³÷íèé ñòàí îá’ºêò³â çíà÷íîþ ì³ðîþ çàëåæèòü â³ä 
îñîáëèâîñòåé ¿õíüîãî ðîçòàøóâàííÿ ó ñòðóêòóð³ 
íàñåëåíîãî ïóíêòó: öåíòðàëüí³ êóëüòîâ³ áóä³âë³, ÿê 
ïðàâèëî, ìàþòü êðàùèé ñòàí çàâäÿêè ðåãóëÿð-
íîìó äîãëÿäó, òîä³ ÿê ïåðèôåð³éí³ îá’ºêòè ÷àñò³øå 
îïèíÿþòüñÿ â çîí³ âèñîêîãî ðèçèêó ðóéíóâàíü.

Çàñòîñóâàííÿ ïðîñòîðîâèõ ìåòîä³â äîñë³äæåí-
íÿ, çîêðåìà ãåî³íôîðìàö³éíîãî ìîäåëþâàííÿ 
òà òðèâèì³ðíîãî ñêàíóâàííÿ, çàáåçïå÷óº ìîæ-
ëèâ³ñòü òî÷íîãî êàðòîãðàôóâàííÿ ð³âí³â âòðà-
òè àâòåíòè÷íîñò³ äëÿ êîæíîãî îá’ºêòà ñàêðàëüíî¿ 
àðõ³òåêòóðè. Íà îñíîâ³ îòðèìàíèõ äàíèõ ôîðìó-
ºòüñÿ óçàãàëüíåíà êëàñèô³êàö³éíà ìîäåëü, ùî 
â³äîáðàæàº ñï³ââ³äíîøåííÿ ì³æ ñòóïåíåì ïî-
øêîäæåíü ³ òèïîì êîíñòðóêòèâíî¿ ñèñòåìè. Òàêà 
ìîäåëü (ðèñ. 1) ñòâîðþº àíàë³òè÷íó îñíîâó äëÿ 
ïîäàëüøî¿ ðîçðîáêè ïðîãðàì ðåñòàâðàö³¿ òà êîí-
ñåðâàö³¿, îð³ºíòîâàíèõ íà äèôåðåíö³éîâàíèé ï³ä-
õ³ä äî êîæíî¿ êàòåãîð³¿ ñïîðóä.

Òàê, ïðîñòîðîâî–ñòðóêòóðíèé àíàë³ç ñòóïå-
íÿ ðóéíóâàíü êóëüòîâèõ îá’ºêò³â º áàãàòîð³âíåâèì 
ïðîöåñîì, ùî ïîºäíóº ìîðôîëîã³÷íó îö³íêó, êàð-
òîãðàô³÷íó â³çóàë³çàö³þ òà êîíñòðóêòèâíî–òåõí³÷-
íèé àíàë³ç. Éîãî ðåçóëüòàòè äàþòü çìîãó íå ëèøå 
âèçíà÷èòè ìàñøòàá ïîøêîäæåíü, à é ñôîðìóâà-
òè íàóêîâî îá´ðóíòîâàíó ñòðàòåã³þ çáåðåæåííÿ 

ñàêðàëüíî¿ ñïàäùèíè ó êîíòåêñò³ ³ñòîðè÷íî¿ àâòåí-
òè÷íîñò³ òà àðõ³òåêòóðíî¿ ³äåíòè÷íîñò³ òåðèòîð³é.

Ïîäàëüøèé åòàï ïðîñòîðîâî–ñòðóêòóðíîãî àíà-
ë³çó ïåðåäáà÷àº ðîçøèðåííÿ ìåòîäîëîã³÷íî¿ áàçè 
äîñë³äæåííÿ øëÿõîì ³íòåãðàö³¿ ê³ëüê³ñíèõ ³ ÿê³ñíèõ 
ïàðàìåòð³â ó ºäèíó àíàë³òè÷íó ìîäåëü. Âàæëèâî 
íå ëèøå âèÿâèòè ïðîñòîðîâ³ çàêîíîì³ðíîñò³ ðóé-
íóâàíü, à é çðîçóì³òè, ÿê ñàìå âîíè â³äîáðàæàþòü 
ñèñòåìíó òðàíñôîðìàö³þ ñàêðàëüíîãî ñåðåäî-
âèùà â óìîâàõ âîºííèõ ³ ïîñòâîºííèõ ïðîöåñ³â. Ó 
öüîìó êîíòåêñò³ àíàë³ç îòðèìàíèõ êàðòîãðàô³÷íèõ 
äàíèõ äîçâîëÿº ñôîðìóëþâàòè íèçêó óçàãàëüíå-
íèõ âèñíîâê³â ïðî òåðèòîð³àëüíó îðãàí³çàö³þ âòðàò, 
ð³âåíü ðèçèêó ïîäàëüøî¿ äåãðàäàö³¿ òà ïîòåíö³àë 
äëÿ ðåâ³òàë³çàö³¿ ïîøêîäæåíèõ îá’ºêò³â.

Ç³ñòàâëåííÿ ãåî³íôîðìàö³éíèõ äàíèõ ç ³ñòîðè-
êî–êóëüòóðíèìè ìåæàìè ïîêàçóº, ùî ñòðóêòóðà 
ðóéíóâàíü ìàº âèðàæåíó êëàñòåðíó ìîðôîëîã³þ, 
òîáòî á³ëüø³ñòü ïîøêîäæåíü çîñåðåäæóºòüñÿ ó 
ìåæàõ ïåâíèõ ³ñòîðè÷íèõ àðåàë³â àáî óçäîâæ ë³-
í³é òðàíñïîðòíèõ ³ êîìóí³êàö³éíèõ êîðèäîð³â.

Òàêà êîíöåíòðàö³ÿ âêàçóº íà ñèñòåìíó âðàç-
ëèâ³ñòü óðáàí³çîâàíèõ òåðèòîð³é, äå ñàêðàëü-
í³ îá’ºêòè ðîçòàøîâàí³ â áåçïîñåðåäíüîìó êîí-
òàêò³ ³ç çîíàìè âèñîêî¿ àíòðîïîãåííî¿ àêòèâíîñò³. 
Ó ñ³ëüñüêèõ ëàíäøàôòàõ, íàâïàêè, õàðàêòåðíèì 
º äèñïåðñíèé òèï ðîçïîä³ëó ïîøêîäæåíü, ÿêèé 
êîðåëþº ç ïðèðîäíèìè ÷èííèêàìè — ðåëüºôîì, 
ã³äðîãðàô³÷íèìè ñòðóêòóðàìè òà ñòàíîì ´ðóíò³â.

Çíà÷óùèì ó ïðîöåñ³ äîñë³äæåííÿ º çàñòîñó-
âàííÿ ³íäåêñíîãî ï³äõîäó äî îö³íêè ù³ëüíîñò³ 
ðóéíóâàíü, êîëè êîæíîìó îá’ºêòó íàäàºòüñÿ âà-
ãîâèé êîåô³ö³ºíò çàëåæíî â³ä ð³âíÿ âòðàòè àâ-
òåíòè÷íîñò³. Ñóêóïí³ñòü öèõ êîåô³ö³ºíò³â ôîðìóº 
êàðòó ïðîñòîðîâî¿ ³íòåíñèâíîñò³ âòðàò, äå âèñîê³ 
çíà÷åííÿ âêàçóþòü íà çîíè ç êðèòè÷íèì ñòàíîì 
çáåðåæåíîñò³. Äëÿ ê³ëüê³ñíîãî âèðàæåííÿ öüîãî 
ïîêàçíèêà äîö³ëüíî âèêîðèñòîâóâàòè ³íäåêñ ïðî-
ñòîðîâî¿ êîíöåíòðàö³¿ ðóéíóâàíü:

(1)

Äå Ic — ³íòåãðàëüíèé ³íäåêñ êîíöåíòðàö³¿ ðóéíó-
âàíü; Wi — âàãîâèé êîåô³ö³ºíò ñòóïåíÿ ïîøêî-
äæåííÿ i–ãî îá’ºêòà; Ai — ïëîùà çîíè âïëèâó îá’ºê-
òà; At  — çàãàëüíà ïëîùà äîñë³äæóâàíî¿ òåðèòîð³¿.

Âèñîêå çíà÷åííÿ ³íäåêñó Ic ñâ³ä÷èòü ïðî ëîêàë³-
çîâàíó êîíöåíòðàö³þ ðóéíóâàíü, ùî ïîòðåáóº ïð³-
îðèòåòíîãî âòðó÷àííÿ ó ìåæàõ ðåñòàâðàö³éíèõ àáî 
ñòàá³ë³çàö³éíèõ ïðîãðàì. Ìåòîäèêà òàêîãî àíàë³òè÷-
íîãî ï³äõîäó óçãîäæóºòüñÿ ç ðåêîìåíäàö³ÿìè Burra 
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Charter ùîäî îö³íêè ö³ë³ñíîñò³ é àâòåíòè÷íîñò³ ³ñòî-
ðè÷íèõ îá’ºêò³â (ICOMOS, 2013) òà â³äïîâ³äàº ï³äõî-
äàì, çàïðîïîíîâàíèì Ðîäâåëîì ó äîñë³äæåíí³ ïðî-
ñòîðîâî¿ ñò³éêîñò³ ³ñòîðè÷íèõ ì³ñò (Rodwell, 2007).

Îñîáëèâî¿ óâàãè çàñëóãîâóº âèÿâëåíà êîðåëÿ-
ö³ÿ ì³æ ³ñòîðèêî–õðîíîëîã³÷íîþ ñòðàòèô³êàö³ºþ 
ñàêðàëüíèõ îá’ºêò³â ³ ð³âíåì ¿õ ðóéíóâàííÿ. Ñòà-
ðîäàâí³ õðàìè, çâåäåí³ äî Õ²Õ ñò., äåìîíñòðóþòü 
âèùó ñò³éê³ñòü çàâäÿêè âèêîðèñòàííþ òðàäèö³é-
íèõ êîíñòðóêòèâíèõ ñèñòåì ³ ïðèðîäíèõ ìàòåð³-
àë³â, òîä³ ÿê êóëüòîâ³ ñïîðóäè ï³çí³øîãî ïåð³îäó, 
ïîáóäîâàí³ ³ç çàñòîñóâàííÿì çì³øàíèõ òåõíîëî-
ã³é àáî ñïðîùåíèõ êîíñòðóêö³é, âèÿâëÿþòü á³ëü-

øó óðàçëèâ³ñòü äî ìåõàí³÷íèõ ³ òåðì³÷íèõ âïëèâ³â 
[3]. Öå ñâ³ä÷èòü ïðî íåîáõ³äí³ñòü ïîºäíàííÿ àð-
õ³òåêòóðíî–êîíñòðóêòèâíîãî àíàë³çó ç ïðîñòîðî-
âèìè ìîäåëÿìè äëÿ á³ëüø òî÷íîãî ïðîãíîçóâàí-
íÿ ïîòåíö³àëó â³äíîâëåííÿ.

Íà ðèñóíêó 2 íàâåäåíî óçàãàëüíåíó êàðòîãðà-
ô³÷íó ìîäåëü ïðîñòîðîâî¿ êîíöåíòðàö³¿ çðóéíî-
âàíèõ ñàêðàëüíèõ ñïîðóä, ïîáóäîâàíó íà îñíîâ³ 
Ã²Ñ–àíàë³çó, ÿêà äåìîíñòðóº ðîçïîä³ë ³íäåêñó Ic ó 
ìåæàõ ðåã³îí³â ð³çíî¿ ù³ëüíîñò³ ³ñòîðèêî–êóëüòóð-
íèõ îá’ºêò³â.

Òàêèì ÷èíîì, ïðîñòîðîâî–ñòðóêòóðíèé ï³ä-
õ³ä ïåðåõîäèòü â³ä êîíñòàòàö³¿ ôàêò³â ðóéíóâàí-

Ðèñóíîê 1. Êëàñèô³êàö³éíà ñõåìà ð³âí³â âòðàòè àâòåíòè÷íîñò³ êóëüòîâèõ ñïîðóä çàëåæíî 
â³ä õàðàêòåðó ïîøêîäæåíü 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [2]

Ðèñóíîê 2. Ïðîñòîðîâà êàðòà êîíöåíòðàö³¿ çðóéíîâàíèõ êóëüòîâèõ ñïîðóä çà ð³âíÿìè âòðà-
òè àâòåíòè÷íîñò³ 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [3]
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íÿ äî àíàë³òè÷íîãî îñìèñëåííÿ ìåõàí³çì³â, ùî 
¿õ çóìîâèëè. Îòðèìàí³ ðåçóëüòàòè äàþòü çìîãó 
ôîðìóâàòè íàóêîâî âèâàæåí³ ðåêîìåíäàö³¿ ùî-
äî ñòðàòåã³÷íîãî ïëàíóâàííÿ ðåêîíñòðóêö³é, ðîç-
ïîä³ëó ðåñóðñ³â òà çáåðåæåííÿ ³ñòîðèêî–àðõ³òåê-
òóðíî¿ ³äåíòè÷íîñò³ ñàêðàëüíîãî ïðîñòîðó [4].

Àðõ³òåêòóðíî–êîíñòðóêòèâí³ ïàðàìåòðè êóëü-
òîâèõ ñïîðóä º âèçíà÷àëüíèì ÷èííèêîì ¿õ ñò³éêî-
ñò³ òà äîâãîâ³÷íîñò³, îñîáëèâî â óìîâàõ âîºííèõ, 
ñåéñì³÷íèõ ÷è êë³ìàòè÷íèõ äåñòðóêö³é. Âçàºìîä³ÿ 
ïðîñòîðîâî¿ ôîðìè, ìàòåð³àëó, òèïó ïåðåêðèòòÿ é 
ôóíäàìåíòíî¿ ñèñòåìè ñòâîðþº êîìïëåêñíó ñè-
ñòåìó ð³âíîâàãè, ó ÿê³é áóäü–ÿêà ëîêàëüíà âòðà-
òà ì³öíîñò³ àáî ãåîìåòðè÷íî¿ ñòàá³ëüíîñò³ çäàòíà 
³í³ö³þâàòè ïðîãðåñèâí³ ðóéíóâàííÿ. Äëÿ ñàêðàëü-
íèõ îá’ºêò³â, ùî ïîºäíóþòü ó ñîá³ ³ñòîðè÷íó àâ-
òåíòè÷í³ñòü ³ óí³êàëüíó êîíñòðóêòèâíó îðãàí³çà-
ö³þ, âàæëèâî íå ëèøå îö³íèòè çàãàëüíèé ð³âåíü 
ñò³éêîñò³, à é ê³ëüê³ñíî âèðàçèòè ÷óòëèâ³ñòü ñïî-
ðóäè äî ä³¿ çîâí³øí³õ íàâàíòàæåíü [5].

Íàä³éí³ñòü ñïîðóäè ìîæíà îïèñàòè çà äîïîìî-
ãîþ ïîêàçíèêà ãðàíè÷íîãî ñòàíó g(R,S)=R S, äå 
R — íåñó÷à çäàòí³ñòü, à S — ä³þ÷³ íàâàíòàæåííÿ. 
²ìîâ³ðí³ñòü â³äìîâè âèçíà÷àºòüñÿ ôóíêö³ºþ:

 
, (2)

äå  º ³íäåêñîì íàä³éíîñò³, ÿêèé â³äîáðàæàº çàïàñ 
ì³öíîñò³ êîíñòðóêö³¿. Äëÿ êóëüòîâèõ ñïîðóä ³ç ìóðî-
âàíèìè àáî êàì’ÿíèìè ñêëåï³ííÿìè ïðèéíÿòíèì 
ð³âíåì ââàæàþòü 3.0, ùî çàáåçïå÷óº ñòàá³ëüíó 
ïîâåä³íêó ïðè ñåéñì³÷íèõ ³ â³áðàö³éíèõ ä³ÿõ.

Îäíèì ³ç êðèòè÷íèõ ïàðàìåòð³â ñêëåï³í÷àñòèõ 
ñèñòåì º ãîðèçîíòàëüíèé ðîçï³ð HHH, ÿêèé îö³-
íþþòü íàáëèæåíî:

   
 ,  (3)

äå q — ð³âíîì³ðíå íàâàíòàæåííÿ, l — ïðîë³ò 
ñêëåï³ííÿ, f — ï³äéîì àðêè. Çá³ëüøåííÿ ï³äéî-
ìó f àáî çàñòîñóâàííÿ ñòèñêóþ÷èõ ïîÿñ³â äîçâî-
ëÿº çìåíøèòè ãîðèçîíòàëüí³ çóñèëëÿ òà óíèêíóòè 
ðîçêðèòòÿ òð³ùèí ó ï³äïðóæíèõ àðêàõ. Äëÿ êó-
ïîëüíèõ ñïîðóä, äå íàâàíòàæåííÿ ðîçïîä³ëÿþòü-
ñÿ ìåìáðàííî, âèð³øàëüíèìè º ìåðèä³îíàëüí³ 
(N ) ³ ê³ëüöåâ³ (N ) çóñèëëÿ, ùî âèçíà÷àþòüñÿ ç 
ð³âíÿííÿ ð³âíîâàãè îáîëîíêè:

 
,  (4)

ßêùî N >0, òîáòî ç’ÿâëÿþòüñÿ ðîçòÿãóâàëüí³ 
çîíè, êóïîë ïîòðåáóº ê³ëüöþâàííÿ — ñòàëåâèìè 

àáî êîìïîçèòíèìè FRP–ïîÿñàìè, ùî ñòàá³ë³çó-
þòü îáîëîíêó áåç âòðó÷àííÿ ó ¿¿ çîâí³øíþ ôîðìó.

Äëÿ àíàë³çó ðåàêö³¿ êîíñòðóêö³é íà äèíàì³÷í³ 
âïëèâè çàñòîñîâóºòüñÿ ìîäåëü åêâ³âàëåíòíîãî 
îäíîâ³ëüíîãî îñöèëÿòîðà (SDOF):

  ,  (5)
äå Vb — áàçîâå çñóâíå çóñèëëÿ, M1  — ìîäàëüíà 

ìàñà, Sa — ñïåêòðàëüíå ïðèñêîðåííÿ, à  — êî-
åô³ö³ºíò ìîäàëüíî¿ ó÷àñò³. Öåé ïîêàçíèê â³äî-
áðàæàº ÷óòëèâ³ñòü êóëüòîâèõ ñïîðóä äî ñåéñì³÷-
íèõ ä³é, îñîáëèâî â çîíàõ ç³ ñëàáêîþ ñòðóêòóðíîþ 
çâ’ÿçí³ñòþ ì³æ àðêàìè, êîëîíàìè òà êóïîëîì.

Âàæëèâó ðîëü â³ä³ãðàº òàêîæ ñòàí ôóíäàìåíò³â. 
Äëÿ îö³íêè ãðàíè÷íîãî òèñêó ´ðóíòó âèêîðèñòî-
âóºòüñÿ ð³âíÿííÿ Òåðööà´³:

 , (6)
à êîíñîë³äàö³éíå îñ³äàííÿ âèçíà÷àºòüñÿ ÿê 

  
,  (7)

äå ïàðàìåòðè Cc òà e0 õàðàêòåðèçóþòü ñòèñëè-
â³ñòü ´ðóíòó, à  — åôåêòèâí³ íàïðóæåííÿ. Îñ³-
äàííÿ ôóíäàìåíò³â, îñîáëèâî àñèìåòðè÷íå, ÷à-
ñòî º ãîëîâíîþ ïðè÷èíîþ òð³ùèíîóòâîðåííÿ ó 
â³âòàðíèõ ÷àñòèíàõ ³ êóïîëüíèõ îïîðàõ.

Äëÿ îö³íêè åôåêòèâíîñò³ êîíñòðóêòèâíîãî ï³ä-
ñèëåííÿ çàñòîñîâóºòüñÿ áåçðîçì³ðíèé ïîêàçíèê:

 
, (8)

äå  âèðàæàº ïðèð³ñò íåñó÷î¿ çäàòíîñò³ ï³ñëÿ 
âèêîíàííÿ ðåñòàâðàö³éíèõ çàõîä³â.

Óçàãàëüíåí³ ðåçóëüòàòè àíàë³çó íàâåäåíî ó òà-
áëèö³ 1, ÿêà äåìîíñòðóº âïëèâ òèïó êîíñòðóêòèâ-
íî¿ ñèñòåìè, ìàòåð³àëó é ôîðìè ïåðåêðèòòÿ íà 
ïàðàìåòðè ñò³éêîñò³ ñïîðóä [6]. ßê ìè ïîáà÷èìî 
ç òàáëèö³, íàéá³ëüø ñò³éêèìè âèÿâëÿþòüñÿ çàë³-
çîáåòîíí³ é êîìá³íîâàí³ ñèñòåìè, òîä³ ÿê äåðåâ’ÿ-
í³ êîíñòðóêö³¿ ìàþòü íàéìåíøó ì³öí³ñòü, àëå âîä-
íî÷àñ çàáåçïå÷óþòü íàéêðàùå åíåðãîïîãëèíàííÿ 
ïðè ñåéñì³÷íèõ âïëèâàõ. Êóïîëüí³ òà ñêëåï³í÷àñò³ 
ôîðìè ìàþòü ïðèðîäíó ãåîìåòðè÷íó ñòàá³ëüí³ñòü, 
îäíàê ïîòðåáóþòü ðåãóëÿðíîãî ìîí³òîðèíãó ê³ëü-
öåâèõ íàïðóæåíü òà îñ³äàíü ôóíäàìåíò³â.

Ï³äñèëåííÿ ñàêðàëüíèõ ñïîðóä ìàº çä³éñíþâà-
òèñÿ çà ïðèíöèïîì ñòðóêòóðíî¿ ñóì³ñíîñò³, êîëè 
íîâ³ åëåìåíòè íå ïîðóøóþòü ³ñòîðè÷íî¿ òêàíèíè. 
Âèêîðèñòàííÿ ìåòîä³â êîìïîçèòíîãî àðìóâàííÿ, 
ì³íåðàëüíîãî ³í’ºêòóâàííÿ òà âíóòð³øíüîãî ê³ëü-
öþâàííÿ äîçâîëÿº ï³äâèùèòè ³íäåêñ íàä³éíîñò³ 

 íà 20–40 % áåç âòðàòè àâòåíòè÷íîñò³ îá’ºêòà. 
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Òàêèé ï³äõ³ä ïîºäíóº ³íæåíåðíó òî÷í³ñòü ³ çáåðå-
æåííÿ äóõîâíî¿ òà ³ñòîðè÷íî¿ ö³ë³ñíîñò³ àðõ³òåê-
òóðíî¿ ñïàäùèíè.

Ñàêðàëüí³ îá’ºêòè ó ñèñòåì³ ³ñòîðè÷íîãî ñåðå-
äîâèùà º íå ëèøå àðõ³òåêòóðíèìè äîì³íàíòàìè, 
à é ñòðóêòóðíèìè ÿäðàìè ïðîñòîðîâî¿ îðãàí³çà-
ö³¿ ì³ñüêèõ ³ ñ³ëüñüêèõ òåðèòîð³é. ¯õíÿ ïðèñóòí³ñòü 
ôîðìóº ìîðôîëîã³þ ñåðåäîâèùà, âïëèâàº íà 
êîíô³ãóðàö³þ òðàíñïîðòíèõ ³ ñîö³àëüíèõ çâ’ÿç-
ê³â, âèçíà÷àº äóõîâíî–êóëüòóðíó ³äåíòè÷í³ñòü 
ëàíäøàôòó. Àðõ³òåêòóðíî–ïðîñòîðîâà ñòðóêòó-
ðà òàêèõ îá’ºêò³â çàâæäè ïîºäíóº äâ³ ñêëàäîâ³ — 
ìîðôîëîã³÷íó, ÿêà âèçíà÷àº ô³çè÷íó ôîðìó òà 
ãåîìåòð³þ àíñàìáëþ, ³ ôóíêö³îíàëüíó, ùî âò³ëþº 
éîãî ðîëü ó ñîö³îêóëüòóðí³é ñèñòåì³ ãðîìàäè [7].

Àíàë³ç ì³ñòîáóä³âíèõ ñèñòåì ð³çíèõ ³ñòîðè÷íèõ 
åïîõ ñâ³ä÷èòü, ùî ñàêðàëüí³ îá’ºêòè âèñòóïàþòü 
ïðîñòîðîâèìè ðåãóëÿòîðàìè çàáóäîâè, çàäàþ÷è 
íàïðÿìêè ðîçâèòêó ïîñåëåíü òà îñ³ êîìïîçèö³é-
íî¿ ð³âíîâàãè. Ó ìåæàõ ñó÷àñíèõ óìîâ â³äíîâëåííÿ 
êóëüòóðíîãî ñåðåäîâèùà âîíè ïðîäîâæóþòü ôîð-
ìóâàòè ìîäåë³ ôóíêö³îíàëüíî¿ ³íòåãðàö³¿, ÿê³ äîçâî-
ëÿþòü çàáåçïå÷èòè ñòàëå ñï³â³ñíóâàííÿ ³ñòîðè÷íèõ 
ñïîðóä ³ç íîâèìè óðáàí³ñòè÷íèìè óòâîðåííÿìè. Â 
ðåçóëüòàò³ äîñë³äæåííÿ âèä³ëåíî òðè îñíîâí³ òè-
ïè ïðîñòîðîâî–ñòðóêòóðíèõ ìîäåëåé ñàêðàëüíèõ 
îá’ºêò³â (ðèñ. 3): öåíòðàë³çîâàíó äîì³íàíòíó, îñüîâó 
(ë³í³éíó) òà ïåðèôåð³éíó (ëàíäøàôòíó).

Òàê³ ìîäåë³ âèçíà÷àþòü íå ëèøå ïðîñòîðîâó 
ðîëü ñàêðàëüíèõ áóä³âåëü, àëå é ð³âåíü ¿õ âçàº-
ìîä³¿ ç íàâêîëèøíüîþ çàáóäîâîþ, ñîö³àëüíîþ 

³íôðàñòðóêòóðîþ òà ëàíäøàôòíîþ ñòðóêòóðîþ. 
Ó ì³ñòîáóä³âíîìó êîíòåêñò³ õðàì çàâæäè ôóíê-
ö³îíóº ÿê ñîö³îêóëüòóðíèé ³íâàð³àíò, ùî â³äíîâ-
ëþº ñòðóêòóðíó ãàðìîí³þ òåðèòîð³¿ ï³ñëÿ äå-
ñòðóêòèâíèõ ïðîöåñ³â — ðóéíóâàíü, çàíåïàäó ÷è 
ðåêîíñòðóêö³é. Â³äíîâëåííÿ ñàêðàëüíîãî îá’ºêòà 
ó ñâîºìó ïåðâ³ñíîìó ì³ñö³ ÷àñòî ìàº íå ëèøå àð-
õ³òåêòóðíèé, àëå é ñîö³àëüíèé åôåêò, ïîâåðòàþ÷è 
ö³íí³ñíó ³äåíòè÷í³ñòü ñåðåäîâèùó [9].

Ïåðøà ìîäåëü — öåíòðàë³çîâàíà — õàðàêòåð-
íà äëÿ ³ñòîðè÷íèõ ì³ñò ³ç ÷³òêîþ ñèñòåìîþ ðàä³-
àëüíî–ê³ëüöåâî¿ çàáóäîâè, äå õðàì àáî ìîíàñòèð 
º ì³ñòîáóä³âíèì ÿäðîì ³ âîäíî÷àñ ñèìâîë³÷íèì 
öåíòðîì ïðîñòîðó. Äðóãà — ë³í³éíà — âëàñòèâà íà-
ñåëåíèì ïóíêòàì, ùî ôîðìóâàëèñÿ âçäîâæ òðàí-
ñïîðòíèõ îñåé àáî ð³÷êîâèõ äîëèí, êîëè ñàêðàëüí³ 
ñïîðóäè âèáóäîâóâàëè ðèòóàëüíî–êîìóí³êàö³é-
íèé ëàíöþã ì³æ ïîñåëåííÿìè. Òðåòÿ ìîäåëü — ïå-
ðèôåð³éíà — ïîâ’ÿçàíà ç ðîçì³ùåííÿì êóëüòîâèõ 
ñïîðóä ó ïðèðîäíîìó ñåðåäîâèù³, äå àðõ³òåêòóðà 
õðàìó âçàºìîä³º ç ðåëüºôîì, âîäíèìè îá’ºêòà-
ìè ÷è ë³ñîâèìè ìàñèâàìè, óòâîðþþ÷è ëàíäøàô-
òíî–ñàêðàëüí³ êîìïîçèö³¿, ÿê³ ï³äñèëþþòü äóõîâ-
íî–ïðîñòîðîâå ñïðèéíÿòòÿ ñåðåäîâèùà [8]. 

Îö³íêà ïîòåíö³àëó ðåêîíñòðóêö³¿ ïîøêîäæåíèõ 
êóëüòîâèõ ñïîðóä ìàº ´ðóíòóâàòèñÿ íà ïîºäíàí-
í³ ñòðóêòóðíî–ôóíêö³îíàëüíèõ ³ ö³íí³ñíî–êîí-
òåêñòóàëüíèõ ïàðàìåòð³â. Äëÿ öüîãî âèêîðèñòî-
âóºòüñÿ ³íòåãðàëüíà ìîäåëü, ùî âðàõîâóº ñòóï³íü 
çáåðåæåííÿ àâòåíòè÷íèõ åëåìåíò³â ( ), ôóíêö³î-
íàëüíó ïðèäàòí³ñòü ñïîðóäè äî âèêîðèñòàííÿ ( ) 

Òàáëèöÿ 1. Ïîð³âíÿëüíà õàðàêòåðèñòèêà êîíñòðóêòèâíèõ ñèñòåì êóëüòîâèõ ñïîðóä çà îñ-
íîâíèìè ïîêàçíèêàìè ñò³éêîñò³ 

Òèï êîí-
ñòðóêö³¿

Ìàòåð³àë 
(ñåðåäíº 

EEE)

Ãåîìåòð³ÿ 
(ïðîë³ò/
ï³äéîì)

Êðèòè÷íèé 
ïàðàìåòð

Ñåéñì. íà-
âàíòàæåííÿ 

VbV_bVb 

Òèïîâå ï³ä-
ñèëåííÿ

Åôåêòèâ-
í³ñòü \
eta , %

Êàì’ÿíà 
ñêëåï³í÷àñòà

Êàì³íü, âàï-
íÿê (10–18 

ÃÏà)

12–20 ì / 
0.2–0.3

Ãîðèçîíòàëü-
íèé ðîçï³ð 

HHH
Ñåðåäí³é

Ìåòàëåâ³ 
òÿãè, ³í’ºêòó-

âàííÿ
25–35

Öåãëÿíà êó-
ïîëüíà

Öåãëà (8–15 
ÃÏà) R = 6–12 ì

Ìåìáðàíí³ çó-
ñèëëÿ N N_\

thetaN  
Âèñîêèé

Ê³ëüöþâàííÿ 
FRP, ä³àô-

ðàãìè
35–55

Äåðåâ’ÿíà 
áàëêîâà

Äåðåâî 
(9–12 ÃÏà) 8–14 ì Âîëîãà, 

ïîâçó÷³ñòü Íåâèñîêèé
Çàì³íó 

åëåìåíò³â, 
àðìóâàííÿ

20–40

Êîìá³íîâà-
íà (êàì³íü + 

áåòîí)

Çì³øàíà 
(15–25 ÃÏà) 10–16 ì

Âòðàòà æîð-
ñòêîñò³ íà 

ñòèêó
Âèñîêèé

Çàë³çîáå-
òîííå ñîðî÷-

êóâàííÿ
40–60

Çàë³çîáåòîí-
íà ðàìíà

Áåòîí (25–
30 ÃÏà) 6–10 ì Ïëàñòè÷í³ñòü 

âóçë³â Äóæå âèñîêèé
Ìîíîë³òí³ 

çâ’ÿçêè, çà-
òÿãóâàííÿ

50–70

Äæåðåëî: ðîçðîáëåíî àâòîðîì íà ñîíîâ³ [6]



ÅÊÎÍÎÌ²×Í² ÏÐÎÁËÅÌÈ ÐÎÇÂÈÒÊÓ ÃÀËÓÇÅÉ ÒÀ ÂÈÄ²Â ÅÊÎÍÎÌ²×ÍÎ¯ Ä²ßËÜÍÎÑÒ²

170

òà ìîæëèâ³ñòü ³íòåãðàö³¿ ñó÷àñíèõ òåõíîëîã³é ( ) 
áåç ïîðóøåííÿ ³ñòîðè÷íîãî êîíòåêñòó [4]. Òàêà 
ìîäåëü äîçâîëÿº îö³íèòè íå ëèøå ô³çè÷íó ïðè-
äàòí³ñòü äî â³äíîâëåííÿ, à é ïîòåíö³àë ðå³íòåãðà-
ö³¿ îá’ºêòà ó ñîö³àëüíå ñåðåäîâèùå.

²íòåãðàëüíèé ïîêàçíèê ðåêîíñòðóêö³éíîãî ïî-
òåíö³àëó âèçíà÷àºòüñÿ ÿê:

, (9)

äå w1, w2, w3 — âàãîâ³ êîåô³ö³ºíòè, ùî çàäàþòü 
ïð³îðèòåòí³ñòü êðèòåð³¿â ó êîíêðåòíîìó êîíòåêñò³.

Îòðèìàíå çíà÷åííÿ Pr ó ä³àïàçîí³ 0–1 äîçâî-
ëÿº äèôåðåíö³þâàòè îá’ºêòè çà ð³âíåì äîö³ëü-
íîñò³ ðåêîíñòðóêö³¿:

Pr>0.75 — âèñîêà ðåêîíñòðóêö³éíà ïðèäàòí³ñòü 
³ç ìîæëèâ³ñòþ ïîâíîãî ôóíêö³îíàëüíîãî â³äíîâ-
ëåííÿ;

0.5<Pr 0.75 — ÷àñòêîâå çáåðåæåííÿ ç åëå-
ìåíòàìè àäàïòàö³¿;

Pr 0.5 — íèçüêèé ïîòåíö³àë â³äíîâëåííÿ, ùî 
âèìàãàº êîíöåïòóàëüíîãî ïåðåîñìèñëåííÿ ôîð-
ìè àáî ôóíêö³¿.

Äëÿ ïðàêòè÷íî¿ îö³íêè çàñòîñîâóºòüñÿ ìàòðèöÿ 
ñòðóêòóðíî–ôóíêö³îíàëüíî¿ ïðèäàòíîñò³, ÿêà ïî-
ºäíóº àðõ³òåêòóðíî–êîíñòðóêòèâí³, ñîö³îêóëüòóð-
í³ òà òåõíîëîã³÷í³ àñïåêòè. Ó ¿¿ ìåæàõ êîæåí îá’ºêò 
îòðèìóº ê³ëüê³ñíó îö³íêó, ÿêà â ïîäàëüøîìó ìî-
æå áóòè â³äîáðàæåíà ó êàðòîãðàô³÷íîìó àáî â³-
çóàëüíîìó ôîðìàò³ (ðèñ. 4).

Ïîºäíàííÿ ïðîñòîðîâî–ñòðóêòóðíîãî ìîäåëþ-
âàííÿ ç àíàë³òè÷íèìè ìåòîäàìè Ã²Ñ, 3D–ñêàíó-

âàííÿ òà ìàòåð³àëîçíàâ÷î¿ ä³àãíîñòèêè äîçâîëÿº 
ñòâîðèòè îá’ºêòèâíó ñèñòåìó ð³øåíü ùîäî ïð³î-
ðèòåòíîñò³ ðåêîíñòðóêö³¿ ñàêðàëüíèõ îá’ºêò³â. ßê 
çàçíà÷àþòü Letellier (2007), Bandarin & van Oers 
(2012) òà Remondino & Campana (2014), åôåê-
òèâíå â³äíîâëåííÿ ìîæëèâå ëèøå òîä³, êîëè ðåñ-
òàâðàö³éíèé ïðîöåñ âðàõîâóº íå ëèøå òåõí³÷í³ 
àñïåêòè, àëå é êóëüòóðíî–ïðîñòîðîâó ðîëü îá’ºê-
òà ó ñòðóêòóð³ òåðèòîð³¿ [10].

Îòæå, ïðîñòîðîâî–ñòðóêòóðí³ ìîäåë³ êóëüòî-
âèõ ñïîðóä ó ïîºäíàíí³ ç ìåòîäàìè îö³íêè ðåêîí-
ñòðóêö³éíîãî ïîòåíö³àëó ôîðìóþòü íàóêîâî îá-
´ðóíòîâàíó îñíîâó äëÿ â³äíîâëåííÿ äóõîâíîãî é 
àðõ³òåêòóðíîãî áàëàíñó ³ñòîðè÷íîãî ñåðåäîâèùà, 
çàáåçïå÷óþ÷è ñòàë³ñòü éîãî ðîçâèòêó áåç âòðàòè 
àâòåíòè÷íîñò³ òà ³äåíòè÷íîñò³.

Ïîºäíàííÿ ïðîñòîðîâî–ñòðóêòóðíîãî ìîäåëþ-
âàííÿ ç àíàë³òè÷íèìè ìåòîäàìè Ã²Ñ, 3D–ñêàíó-
âàííÿ òà ìàòåð³àëîçíàâ÷î¿ ä³àãíîñòèêè ôîðìóº 
áàãàòîð³âíåâó ñèñòåìó, ùî äîçâîëÿº îö³íèòè íå 
ëèøå ïîòî÷íèé ñòàí ñàêðàëüíèõ ñïîðóä, àëå é 
âèçíà÷èòè ¿õíþ ïîòåíö³éíó ñïðîìîæí³ñòü äî ïî-
äàëüøî¿ ðåêîíñòðóêö³¿. Ó öüîìó êîíòåêñò³ âàæ-
ëèâî íå ëèøå âèÿâèòè õàðàêòåð ðóéíóâàíü, à é 
äîñë³äèòè ñòðóêòóðíó ïîâåä³íêó îá’ºêòà ó êîí-
òåêñò³ ³ñòîðè÷íîãî ñåðåäîâèùà, ùî äàº ìîæëè-
â³ñòü âñòàíîâèòè ð³âåíü â³äïîâ³äíîñò³ ìàéáóòí³õ 
ðåñòàâðàö³éíèõ ð³øåíü àâòåíòè÷í³é ïðîñòîðî-
âî–êîìïîçèö³éí³é ñòðóêòóð³ òåðèòîð³¿. Ìåòîäè 
³íòåðîïåðàáåëüíîãî ïðîñòîðîâîãî àíàë³çó äîç-
âîëÿþòü ïîºäíàòè ìîðôîëîã³÷í³ ïàðàìåòðè ñïî-

Ðèñóíîê 3. Ïðîñòîðîâî–ñòðóêòóðí³ ìîäåë³ ðîçì³ùåííÿ ñàêðàëüíèõ ñïîðóä ó ì³ñüêîìó òà 
ñ³ëüñüêîìó ñåðåäîâèù³ 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [8]
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ðóäè ç ¿¿ ôóíêö³îíàëüíèìè ðîëÿìè â ñåðåäîâèù³, 
à ðåçóëüòàòè öèôðîâî¿ ä³àãíîñòèêè — çàñòîñó-
âàòè îá’ºêòèâí³ êðèòåð³¿ îö³íêè ðèçèê³â òà ðåêîí-
ñòðóêö³éíîãî ïîòåíö³àëó.

Êîìïëåêñíå îö³íþâàííÿ ñàêðàëüíèõ îá’ºêò³â, 
ÿêå ³íòåãðóº äàí³ Ã²Ñ–ìîäåëþâàííÿ, õìàð òî÷îê 
3D–ñêàíóâàííÿ òà ðåçóëüòàòè ìàòåð³àëîçíàâ-
÷èõ äîñë³äæåíü, äàº ìîæëèâ³ñòü ñòðóêòóðóâàòè 
îá’ºêòè çà ¿õ ïð³îðèòåòí³ñòþ â³äíîâëåííÿ. Òàêèé 
ï³äõ³ä çàáåçïå÷óº ïðîçîð³ñòü ³ íàóêîâó âèâà-
æåí³ñòü ðåñòàâðàö³éíèõ ð³øåíü, ÿê³ ´ðóíòóþòü-

ñÿ íà ðåàëüí³é ñòðóêòóðí³é ñïðîìîæíîñò³ îá’ºê-
òà ïîâåðíóòè ñâîþ ðîëü ó ðîçâèòêó ³ñòîðè÷íîãî 
ñåðåäîâèùà. Çàñòîñóâàííÿ áàãàòîôàêòîðíîãî 
àíàë³çó òàêîæ äîçâîëÿº âèçíà÷èòè, íàñê³ëüêè ðå-
êîíñòðóêö³ÿ êîíêðåòíî¿ ñïîðóäè ñïðèÿòèìå çáå-
ðåæåííþ ìîðôîëîã³÷íî¿ ³äåíòè÷íîñò³ òåðèòîð³¿, 
â³äíîâëåííþ ñîö³àëüíî–êóëüòóðíèõ çâ’ÿçê³â òà 
ïðîñòîðîâ³é ãàðìîí³çàö³¿ ñåðåäîâèùà.

Äëÿ äåìîíñòðàö³¿ ï³äõîäó äî óçàãàëüíåííÿ ðå-
çóëüòàò³â êîìïëåêñíî¿ îö³íêè äîö³ëüíî âèêîðè-
ñòàòè ìàòðèöþ ñòðóêòóðíèõ òà êîíòåêñòóàëüíèõ 

Ðèñóíîê 4. Ìîäåëü îö³íêè ðåêîíñòðóêö³éíîãî ïîòåíö³àëó êóëüòîâèõ ñïîðóä çà êðèòåð³ÿìè 
çáåðåæåííÿ, ôóíêö³îíàëüíîñò³ òà òåõíîëîã³÷íî¿ ³íòåãðàö³¿ 
Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [10]

Ãðóïà ïàðàìå-
òð³â Îö³íî÷íèé êðèòåð³é Çì³ñò ïîêàçíèêà Âïëèâ íà ïð³îðèòåò 

ðåêîíñòðóêö³¿

Àðõ³òåêòóðíî–
êîíñòðóêòèâí³

Ñòóï³íü ñòðóêòóðíî¿ ö³ë³ñ-
íîñò³

Çáåðåæåííÿ ñò³í, ñêëåï³íü, ôóí-
äàìåíò³â, êóïîë³â Âèñîêèé

Ð³âåíü ìàòåð³àëüíî¿ àâòåí-
òè÷íîñò³

×àñòêà àâòåíòè÷íèõ ìàòåð³àë³â ó 
êîíñòðóêö³ÿõ Âèñîêèé

Ñåðåäîâèùí³

Ìîðôîëîã³÷íà ðîëü ó ñòðóê-
òóð³ ñåðåäîâèùà

Çíà÷åííÿ ñïîðóäè ÿê ïðîñòîðî-
âî¿ äîì³íàíòè Ñåðåäí³é–âèñîêèé

²íòåãðîâàí³ñòü ó ëàíäøàôò Âçàºìîä³ÿ ç ïðèðîäíèìè åëå-
ìåíòàìè (ðåëüºô, âîäà) Ñåðåäí³é

Ôóíêö³îíàëüíî–
ñîö³àëüí³

Ñîö³îêóëüòóðíà çíà÷óù³ñòü Ðîëü ó ëîêàëüí³é ³äåíòè÷íîñò³, 
äóõîâíà ôóíêö³ÿ Âèñîêèé

Ïîòåíö³àë ñó÷àñíîãî âèêî-
ðèñòàííÿ

Ìîæëèâ³ñòü àäàïòàö³¿ äî àêòó-
àëüíèõ ïîòðåá Ñåðåäí³é

Òåõíîëîã³÷í³

Â³äïîâ³äí³ñòü ñó÷àñíèì òåõ-
íîëîã³ÿì ï³äñèëåííÿ

Ñóì³ñí³ñòü êîíñòðóêö³é ç ìåòî-
äàìè FRP, ³í’ºêòóâàííÿ, 3D–ìî-
äåëþâàííÿ

Âèñîêèé

Ð³âåíü ðèçèê³â ïðè âòðó-
÷àíí³

Éìîâ³ðí³ñòü ïîøêîäæåííÿ àâ-
òåíòè÷íî¿ ñòðóêòóðè Íèçüêèé–ñåðåäí³é

Äæåðåëî: ðîçðîáëåíî àâòîðîì íà îñíîâ³ [10]

Òàáëèöÿ 2. Ìàòðèöÿ êîìïëåêñíî¿ îö³íêè ïð³îðèòåòíîñò³ ðåêîíñòðóêö³¿ ñàêðàëüíèõ ñïîðóä 
çà ñòðóêòóðíèìè, ñåðåäîâèùíèìè òà òåõíîëîã³÷íèìè êðèòåð³ÿìè
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õàðàêòåðèñòèê ñàêðàëüíèõ îá’ºêò³â, ùî äîçâîëÿº 
îö³íèòè ð³âåíü âïëèâó êîæíîãî ç ôàêòîð³â íà ïð³-
îðèòåòí³ñòü ðåêîíñòðóêö³¿ (òàáë. 2). Ó ö³é ìàòðèö³ 
àðõ³òåêòóðí³, êîíñòðóêòèâí³, ñåðåäîâèùí³ òà òåõ-
íîëîã³÷í³ ïàðàìåòðè ñï³âñòàâëÿþòüñÿ ì³æ ñîáîþ 
ç óðàõóâàííÿì ¿õ âàãîìîñò³ ó çàãàëüí³é ñèñòåì³ 
â³äíîâëåííÿ — ùî çàáåçïå÷óº ìîæëèâ³ñòü ôîð-
ìóâàííÿ îá´ðóíòîâàíèõ ñòðàòåã³é äëÿ ïîäàëüøèõ 
ðåñòàâðàö³éíèõ ð³øåíü.

Òàêèé ï³äõ³ä ï³äòâåðäæóº, ùî íàóêîâå îá´ðóí-
òóâàííÿ ïð³îðèòåòíîñò³ ðåêîíñòðóêö³¿ ïîâèííî 
âêëþ÷àòè íå ëèøå îö³íêó òåõí³÷íîãî ñòàíó áóä³â-
ë³, à é àíàë³ç ¿¿ ³ñòîðèêî–ïðîñòîðîâî¿ ðîë³, ñòóïå-
íÿ êóëüòóðíî¿ ö³ííîñò³ òà ¿¿ çäàòíîñò³ çàáåçïå÷èòè 
â³äíîâëåííÿ àâòåíòè÷íîãî ñåðåäîâèùà [10].

Ñàìå ïîºäíàííÿ àðõ³òåêòóðíèõ, ñåðåäîâèùíèõ 
òà òåõíîëîã³÷íèõ êðèòåð³¿â ó ðàìêàõ êîìïëåêñíî¿ 
àíàë³òè÷íî¿ ìîäåë³ äîçâîëÿº ñôîðìóâàòè ñòðàòå-
ã³þ â³äíîâëåííÿ, ÿêà çàáåçïå÷óº íå ëèøå ô³çè÷íå 
â³äòâîðåííÿ ñàêðàëüíî¿ ñïîðóäè, à é ëîã³÷íå ïîâåð-
íåííÿ ¿¿ ðîë³ â ñòðóêòóð³ ³ñòîðè÷íîãî ñåðåäîâèùà.

Âèñíîâîê
Ïðîâåäåíå äîñë³äæåííÿ äîçâîëèëî ñôîðìóâà-

òè êîìïëåêñíèé íàóêîâèé ï³äõ³ä äî àíàë³çó ñòó-
ïåíÿ ðóéíóâàíü êóëüòîâèõ ñïîðóä ç óðàõóâàííÿì 
¿õí³õ àðõ³òåêòóðíî–êîíñòðóêòèâíèõ, ïðîñòîðîâèõ 
òà ìàòåð³àëüíèõ îñîáëèâîñòåé. Âñòàíîâëåíî, ùî 
ñàêðàëüí³ îá’ºêòè º ñêëàäíèìè ³ñòîðèêî–àðõ³òåê-
òóðíèìè ñèñòåìàìè, äå õàðàêòåð ïîøêîäæåíü âè-
çíà÷àºòüñÿ ïîºäíàííÿì ãåîìåòðè÷íèõ ïàðàìå-
òð³â, òèïîëîã³¿ êîíñòðóêö³é, ô³çèêî–ìåõàí³÷íèõ 
âëàñòèâîñòåé ìàòåð³àë³â òà ä³¿ çîâí³øí³õ ÷èííèê³â. 
Öå äîâîäèòü íåîáõ³äí³ñòü â³äõîäó â³ä ôðàãìåíòàð-
íèõ ìåòîä³â îö³íþâàííÿ òà ïåðåõîäó äî áàãàòîøà-
ðîâèõ ä³àãíîñòè÷íèõ ìîäåëåé. Äîñë³äæåííÿ ïî-
êàçàëî, ùî ïðîñòîðîâèé ðîçïîä³ë ðóéíóâàíü íå º 
âèïàäêîâèì: â³í ôîðìóºòüñÿ ï³ä âïëèâîì êîíô³-
ãóðàö³¿ ïëàíó, àðõ³òåêòóðíî¿ ìîðôîëîã³¿, òîïîãðà-
ô³÷íèõ óìîâ òà ñïðÿìîâàíîñò³ çîâí³øí³õ âïëèâ³â. 
Âèêîðèñòàííÿ ³íäåêñó ïðîñòîðîâî¿ êîíöåíòðàö³¿ 
Ic äîçâîëèëî ê³ëüê³ñíî âèçíà÷èòè îñåðåäêè êðè-
òè÷íî¿ äåãðàäàö³¿, ùî ìàþòü âèð³øàëüíå çíà÷åííÿ 
äëÿ ïðîãíîçóâàííÿ ïîäàëüøèõ ðóéíóâàíü òà ôîð-
ìóâàííÿ ïð³îðèòåòíîñò³ ðåñòàâðàö³éíèõ ðîá³ò.

Àíàë³ç êîíñòðóêòèâíèõ õàðàêòåðèñòèê çàñâ³ä-
÷èâ, ùî ñòóï³íü ïîøêîäæåíü ñóòòºâî çàëåæèòü 
â³ä òèïó íåñó÷î¿ ñèñòåìè: êàì’ÿí³ òà öåãëÿí³ ñêëå-
ï³í÷àñò³ ñòðóêòóðè, ïîïðè âèùó ñò³éê³ñòü, äåìîí-
ñòðóþòü ÷óòëèâ³ñòü äî äåôîðìàö³é îñíîâè òà 

ãîðèçîíòàëüíèõ íàâàíòàæåíü, òîä³ ÿê äåðåâ’ÿ-
í³ îá’ºêòè — äî âîëîãîñò³ òà á³îëîã³÷íîãî âïëèâó. 
Ìîäåë³ ãðàíè÷íîãî ñòàíó, ìåìáðàííèõ çóñèëü ³ 
îñ³äàíü ôóíäàìåíò³â äîçâîëèëè ê³ëüê³ñíî âèçíà-
÷èòè êðèòè÷í³ ïàðàìåòðè, ùî îáìåæóþòü ðåêîí-
ñòðóêö³éíó ïðèäàòí³ñòü.

Âàæëèâèì ðåçóëüòàòîì º îá´ðóíòóâàííÿ ðî-
ë³ àâòåíòè÷íîñò³ ÿê ³íòåãðàëüíîãî êðèòåð³þ êîí-
ñòðóêòèâíî¿ é êóëüòóðíî¿ ö³ë³ñíîñò³ ñïîðóäè. 
Âòðàòà àâòåíòè÷íèõ åëåìåíò³â íå ëèøå çíèæóº 
³ñòîðè÷íó ö³íí³ñòü îá’ºêòà, à é óñêëàäíþº ïðî-
ãíîçóâàííÿ éîãî ïîâåä³íêè òà çìåíøóº ïîòåíö³-
àë áåçïå÷íîãî â³äíîâëåííÿ. Òàêèì ÷èíîì, çáå-
ðåæåí³ñòü ïåðâ³ñíî¿ ñòðóêòóðè âèçíà÷àº ñòóï³íü 
ðåêîíñòðóêö³éíî¿ äîö³ëüíîñò³.

Ó ï³äñóìêó ìîæíà ñòâåðäæóâàòè, ùî âèêîðè-
ñòàííÿ ïðîñòîðîâî–ñòðóêòóðíîãî àíàë³çó â³ä-
êðèâàº ìîæëèâîñò³ äëÿ ôîðìóâàííÿ åôåêòèâ-
íèõ ñöåíàð³¿â çáåðåæåííÿ ñàêðàëüíî¿ ñïàäùèíè, 
îïòèì³çàö³¿ ðîçïîä³ëó ðåñòàâðàö³éíèõ ðåñóðñ³â òà 
ì³í³ì³çàö³¿ âòðàò àðõ³òåêòóðíî¿ àâòåíòè÷íîñò³. Çà-
ïðîïîíîâàíèé ï³äõ³ä çàáåçïå÷óº íàóêîâî îá´ðóí-
òîâàíó áàçó äëÿ óõâàëåííÿ óïðàâë³íñüêèõ ð³øåíü 
ùîäî â³äáóäîâè êóëüòîâèõ ñïîðóä ó ñó÷àñíèõ 
óìîâàõ ï³äâèùåíèõ ðèçèê³â òà ïîñòêîíôë³êòíèõ 
òðàíñôîðìàö³é.
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