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Âñòóï. Äí³ïðîâñüêî-Äîíåöüêà çàïàäèíà (ÄÄÇ)
º ñêëàäîâîþ ÷àñòèíîþ Äí³ïðîâñüêî-Äîíåöüêîãî
ðèôòó ³ ðîçì³ùåíà íà ï³âí³÷íîìó ñõîä³ óêðà¿í-
ñüêî¿ ÷àñòèíè Ñõ³äíîºâðîïåéñüêî¿ ë³òîñôåðíî¿
ïëèòè. ÄÄÇ – öå ñèñòåìà ãëèáèííèõ ðîçëîì³â,
ÿê³ ïðîñòÿãàþòüñÿ ç ï³âäåííîãî ñõîäó íà
ï³âí³÷íèé çàõ³ä ³ óòâîðþþòü ñìóãó îïóùåíèõ óç-
äîâæ ðîçëîì³â áëîê³â ³ ì³êðîáëîê³â êðèñòàë³÷íîãî
ôóíäàìåíòó [14, 15]. Ó ìåæàõ ÄÄÇ âèä³ëÿþòü òàê³
ïîðóøåííÿ [3, 4, 14, 15]: 1) äîðèôòîâ³ ðîçëîìè
àðõåéñüêî-ïðîòåðîçîéñüêîãî ïîõîäæåííÿ; 2) ðèô-
òîâ³ ï³çíüîäåâîíñüê³ ðîçëîìè, ÿê³ ïðîñòÿãàþòüñÿ
âçäîâæ îñ³ çàïàäèíè ³ ðîçòàøîâàí³ ïîïåðå÷íî ñòî-
ñîâíî äîðèôòîâèõ ðîçëîì³â; 3) ñêèäîâ³ ï³ñëÿðèô-
òîâ³ ðåã³îíàëüí³ òà ëîêàëüí³ ðîçðèâè â îñàäîâîìó
÷îõë³ çàïàäèíè. Çã³äíî ³ç ñó÷àñíèìè ãåîëîã³÷íè-
ìè ³ ãåîô³çè÷íèìè äàíèìè, öåíòðàëüíà, ï³âäåí-
íî-ñõ³äíà ³ ÷àñòêîâî ï³âäåííî-çàõ³äíà ÷àñòèíè
ÄÄÇ çà îñòàíí³ 3–5 ìëí ðîê³â çàçíàþòü ñó÷àñíî¿
àêòèâ³çàö³¿ (ÑÀ) [2, 4, 5]. Öåé ïðîöåñ ïðîÿâëÿºòü-
ñÿ â  àêòèâ³çàö³¿ ïîçäîâæí³õ òà ïîïåðå÷íèõ ðîç-
ëîì³â ÄÄÇ, ïîÿâ³ ó ïðèïîâåðõíåâèõ øàðàõ çåìíî¿
êîðè öèðêóëÿö³¿ ãëèáèííèõ âèñîêîíàï³ðíèõ ãàðÿ-
÷èõ ôëþ¿ä³â – ðîç÷èíåíèõ ñîëåé ³ ãàç³â, ùî
â³äð³çíÿþòüñÿ çà ñêëàäîì â³ä ðå÷îâèí îñàäîâîãî
÷îõëà. Ôëþ¿äè öèðêóëþþòü ïî ïðîíèêëèâèõ çî-
íàõ àêòèâ³çîâàíèõ ðîçëîì³â. Çáóðåííÿ òåïëîâîãî
ïîòîêó â çîí³ ÑÀ ÄÄÇ ïåðåäóñ³ì ïîâ’ÿçàíå ³ç çî-
íàìè îêðåìèõ ëîêàëüíèõ ðîçëîì³â, ïî ÿêèõ ïðî-
õîäÿòü ãëèáèíí³ ôëþ¿äè, òîìó ùî ïðîñòîðîâèé
ïåðåãð³â â³ä ãëèáèííèõ äæåðåë íà ñó÷àñíîìó åòàï³
ùå íå äîñÿã ïðèïîâåðõíåâèõ øàð³â çåìíî¿ êîðè.

Äëÿ ðîçóì³ííÿ ñó÷àñíèõ ãåîòåêòîí³÷íèõ ïðî-
öåñ³â, ÿê³ â³äáóâàþòüñÿ â ðåã³îí³ ÄÄÇ, ³ ïîâ’ÿçà-
íèõ ç íèìè ïðîöåñ³â ãåíåðàö³¿, ì³ãðàö³¿ òà íàêî-

ïè÷åííÿ âóãëåâîäíåâî¿ ñèðîâèíè  âàæëèâå çíà-
÷åííÿ ìàº äîñë³äæåííÿ ëîêàëüíèõ ãåîòåðì³÷íèõ
ðåæèì³â, ùî êîíòðîëþþòü ð³çí³ ô³çèêî-õ³ì³÷í³ ³
ãåîäèíàì³÷í³ ïðîöåñè. Âçàãàë³ öèì ïèòàííÿì ïðè-
ñâÿ÷åíî áàãàòî ðîá³ò [2–7, 9, 10, 12, 15, 16]. Íà-
ñàìïåðåä ñë³ä â³äçíà÷èòè ðîáîòè Â.Â. Ãîðä³ºíêà,
Ð.². Êóòàñà òà ¿õ êîëåã, â ÿêèõ äîñë³äæåíî ð³çí³
ãåîô³çè÷í³ òà ãåîëîã³÷í³ àñïåêòè ÑÀ òåêòîíîñôå-
ðè â ðåã³îí³ ÄÄÇ ³ ïîâ’ÿçàí³ ç öèì òåïëîâ³ ïðîöå-
ñè. Ñòóï³íü âèâ÷åíîñò³ ÄÄÇ  ó ãåîëîã³÷íîìó ñåíñ³
äàº çìîãó ïîáóäóâàòè äîñòàòíüî òî÷í³ êàðòè òåï-
ëîâèõ ïîë³â ðåã³îíó. Âò³ì, ÿê çàçíà÷åíî â ìîíî-
ãðàô³¿ [15], íà ðîçïîä³ë òåìïåðàòóð ó ïðèïîâåðõ-
íåâèõ øàðàõ çåìíî¿ êîðè ³ñòîòíî âïëèâàþòü
ïðèðîäí³, òåõíîãåíí³ òà åêîëîã³÷í³ ôàêòîðè, îêðå-
ìî çì³íè êë³ìàòó, äèíàì³êà ï³äçåìíèõ âîä, ðîç-
ðîáêà ðîäîâèù êîðèñíèõ êîïàëèí òîùî. Òîìó äëÿ
âèÿâëåííÿ ðåã³îíàëüíèõ îñîáëèâîñòåé ëîêàëüíèõ
òåïëîâèõ ïîë³â ÄÄÇ âàæëèâå çíà÷åííÿ ìàþòü ãåî-
òåðì³÷í³ äàí³, ÿê³ îòðèìàíî ó äîñòàòíüî ãëèáîêèõ
ñâåðäëîâèíàõ. Íà ðèñ. 1 ïðåäñòàâëåíà êàðòà, ùî
õàðàêòåðèçóº ðîçïîä³ë òåìïåðàòóð ó ðåã³îí³ ÄÄÇ
íà ãëèáèí³ 3000 ì [15]. Çà äàíèìè âèì³ðþâàíü ó
ñâåðäëîâèíàõ ÄÄÇ óñòàíîâëåíî, ùî òåìïåðàòóðà
íà ãëèáèí³ 1000 ì çì³íþºòüñÿ â³ä 25 äî 40–45 °Ñ,
ïðè öüîìó ôîíîâ³ çíà÷åííÿ òåìïåðàòóðè ñòàíîâ-
ëÿòü 28–33 °Ñ. Òåìïåðàòóðè, ùî âèõîäÿòü çà ôî-
íîâèé ³íòåðâàë, õàðàêòåðèçóþòü ëîêàëüí³ ä³ëÿíêè
àáî ñòðóêòóðè, ÿê³ ÷àñòî ðîçì³ùóþòüñÿ íàä ñîëÿ-
íèìè äèàï³ðàìè àáî â ïðèáîðòîâèõ çîíàõ çàïàäè-
íè. Íà ãëèáèí³ 2000 ì òåìïåðàòóðè äîñÿãàþòü 50–
78 °Ñ, ïðè öüîìó ôîíîâ³ çíà÷åííÿ äîð³âíþþòü
53–65 °Ñ. Íà ãëèáèí³ 3000 ì òåìïåðàòóðè ï³äâè-
ùóþòüñÿ äî 70–115 °Ñ, íà îêðåìèõ ñòðóêòóðàõ –
äî 120 °Ñ. Íà îñíîâ³ âàð³àö³éíî¿ ñê³í÷åííî-åëå-
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Ç ìåòîþ äîñë³äæåííÿ àíîìàëüíèõ ëîêàëüíèõ òåïëîâèõ ïðîöåñ³â ó ðåã³îí³ Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè
(ÄÄÇ) íà îñíîâ³ âàð³àö³éíî¿ ñê³í÷åííî-åëåìåíòíî¿ ìåòîäèêè äëÿ íåñòàö³îíàðíî¿ çàäà÷³ òåïëîïðîâ³äíîñò³ çìî-
äåëüîâàíî ëîêàëüí³ ïðèïîâåðõíåâ³ òåïëîâ³ ïðîöåñè ó çîí³ ñó÷àñíî¿ àêòèâ³çàö³¿ ÄÄÇ. Ïîêàçàíî, ùî ïðîöåñè
íàãð³âó ïðèïîâåðõíåâèõ çîí îñàäîâèõ ïîð³ä çåìíî¿ êîðè â îêîëàõ àíîìàëüíèõ òåìïåðàòóðíèõ äæåðåë ÄÄÇ, ÿê³
çóìîâëåí³ ïåðåì³ùåííÿì ãàðÿ÷èõ ôëþ¿ä³â ïî àêòèâ³çîâàíèõ ðîçëîìàõ, ñóòòºâî çàëåæàòü â³ä åòàïó ðîç³ãð³âó ³
íàÿâíîñò³ ó íàâêîëèøí³õ çîíàõ âèñîêîòåïëîïðîâ³äíèõ ñîëÿíèõ ìàñèâ³â. Ó âèïàäêó íåñòàá³ëüíîñò³ àíîìàëüíèõ
òåìïåðàòóðíèõ äæåðåë çà ÷àñîì çàãàëüíà êàðòèíà ðîçâèòêó ëîêàëüíèõ òåïëîâèõ ïîë³â âèçíà÷àòèìåòüñÿ ïåð³îäà-
ìè ¿õ â³äíîñíî¿ àêòèâíîñò³. Çà ðîçòàøóâàííÿì ëîêàëüíèõ òåïëîâèõ ïîë³â íà çåìí³é ïîâåðõí³ òà ¿õ ê³ëüê³ñíèìè
õàðàêòåðèñòèêàìè (ïîâåðõíåâèé òåïëîâèé ïîò³ê, òåìïåðàòóðí³ ãðàä³ºíòè) ìîæíà ëîêàë³çóâàòè ì³ñöÿ àêòèâ³çîâà-
íèõ ãëèáèííèõ ðîçëîì³â òà ïîâ’ÿçàí³ ç íèìè ïðîöåñè íàêîïè÷åííÿ âóãëåâîäíåâî¿ ñèðîâèíè â ðåã³îí³ ÄÄÇ.

Êëþ÷îâ³ ñëîâà: êîìï’þòåðíå ìîäåëþâàííÿ, ëîêàëüí³ òåïëîâ³ ïðîöåñè, çîíà ñó÷àñíî¿ àêòèâ³çàö³¿ ÄÄÇ.
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ìåíòíî¿ ìåòîäèêè äëÿ íåñòàö³îíàðíî¿ çàäà÷³ òåï-
ëîïðîâ³äíîñò³ ç óðàõóâàííÿì ðàä³îãåííîãî òåïëî-
âèä³ëåííÿ ïîð³ä çåìíî¿ êîðè, âèõîäÿ÷è ç ã³ïîòåçè
ïðî ðèôòîâå ïîõîäæåííÿ ÄÄÇ ó ñòàòò³ [11], íàâå-
äåíî ðîçïîä³ëè ñåðåäí³õ ôîíîâèõ òåìïåðàòóð çåì-
íî¿ êîðè â öüîìó ðåã³îí³. Îòðèìàí³ äàí³ äîáðå
óçãîäæóþòüñÿ ç äàíèìè ñïîñòåðåæåíü (ðèñ. 2).
Ó ìîíîãðàô³¿ [15] çàçíà÷åíî, ùî â ðåã³îí³ ÄÄÇ
ëîêàëüí³ òåïëîâ³ àíîìàë³¿ ò³ñíî ïîâ’ÿçàí³ ç àêòèâ-
íèìè ðîçëîìàìè ³ öèðêóëÿö³ºþ ãàðÿ÷èõ ôëþ¿ä³â
ó íèõ òà ñîëÿíîþ òåêòîí³êîþ ³ ÿê íàñë³äîê ç íàô-
òîãàçîâèìè ðîäîâèùàìè, òîìó ñòàíîâèòü ³íòåðåñ
äåòàëüíå äîñë³äæåííÿ ëîêàëüíèõ àíîìàëüíèõ òåï-
ëîâèõ ïðîöåñ³â, ùî â³äáóâàþòüñÿ ï³ä âïëèâîì çà-
çíà÷åíèõ ôàêòîð³â ó ì³ñöÿõ ìîæëèâîãî ðîçì³-
ùåííÿ âóãëåâîäíåâî¿ ñèðîâèíè, òîáòî â
ïðèïîâåðõíåâèõ îñàäîâèõ øàðàõ çåìíî¿ êîðè.

Ó ñòàòò³ íà îñíîâ³ âàð³àö³éíî¿ ñê³í÷åííî-åëå-
ìåíòíî¿ ìåòîäèêè äëÿ íåñòàö³îíàðíèõ çàäà÷ òåï-
ëîïðîâ³äíîñò³ îïèñàíî ÷èñåëüíå ìîäåëþâàííÿ ëî-
êàëüíèõ òåïëîâèõ ïðîöåñ³â çåìíî¿ êîðè ó
ïðèïîâåðõíåâèõ øàðàõ çåìíî¿ êîðè â çîí³ ÑÀ
ÄÄÇ.

Ïîñòàíîâêà ³ ìåòîä ðîçâ’ÿçàííÿ çàäà÷³. Âèõî-
äÿ÷è ç òîãî ôàêòó, ùî ì³ñöÿ ïîÿâè ³ ðîçì³ùåííÿ
äæåðåë òåìïåðàòóðíèõ àíîìàë³é â îñàäîâèõ ïîðî-
äàõ çåìíî¿ êîðè â çîí³ ÑÀ ÄÄÇ ò³ñíî ïîâ’ÿçàí³ ç
ãåîìåòð³ºþ ðîçëîì³â, ïî ÿêèõ öèðêóëþþòü ãàðÿ÷³
ôëþ¿äè ³ ÿê³ ìàþòü äîñòàòíüî ïðîòÿæíó ñòðóêòó-
ðó, òåïëîâ³ ïîëÿ, ùî ç’ÿâëÿþòüñÿ â îêîëàõ öèõ
äæåðåë, ìîæíà ðîçãëÿäàòè ÿê ïëîñê³. Íåõòóþ÷è
àí³çîòðîï³ºþ òåïëîô³çè÷íèõ âëàñòèâîñòåé íàâêî-
ëèøí³õ îñàäîâèõ ïîð³ä, ÿêà ìîæå áóòè ïîâ’ÿçàíà
ç ¿õ íåîäíîð³äíèì ñêëàäîì ³ òð³ùèíóâàò³ñòþ, ñêî-
ðèñòàºìîñÿ äâîâèì³ðíîþ ³çîòðîïíîþ íåñòàö³îíàð-
íîþ òåïëîâîþ ìîäåëëþ. Ó öüîìó âèïàäêó çàãàëü-
íà ïîñòàíîâêà çàäà÷³ òåïëîïðîâ³äíîñò³, çà
íàÿâíîñò³ îá’ºìíèõ äæåðåë òåïëà, â äåêàðòîâ³é
ñèñòåì³ êîîðäèíàò (x, y), ùî ïîâ’ÿçàíà ç ïðîòÿæ-
íèì ðîçëîìîì, ìàº âèãëÿä [11]:
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Òóò (1) – ð³âíÿííÿ òåïëîïðîâ³äíîñò³; (2) – ïî÷àò-
êîâà óìîâà; (3) – ãðàíè÷íà óìîâà êîíâåêòèâíîãî
òåïëîîáì³íó ç íàâêîëèøí³ì ñåðåäîâèùåì;
T(x, y, z) – òåìïåðàòóðà, ÿê ôóíêö³ÿ êîîðäèíàò ³
÷àñó; a – êîåô³ö³ºíò òåìïåðàòóðîïðîâ³äíîñò³; q –
îá’ºìíå òåïëîâèä³ëåííÿ ðàä³îãåííèõ ïîð³ä; c –
ïèòîìà òåïëîºìí³ñòü; T0 – ïî÷àòêîâà òåìïåðàòó-
ðà; λ – êîåô³ö³ºíò òåïëîïðîâ³äíîñò³; α – êîå-
ô³ö³ºíò òåïëîâ³ääà÷³ ñåðåäîâèùà; Tñ – òåìïåðàòó-
ðà ñåðåäîâèùà.

Ï³äêðåñëèìî, ùî ãðàíè÷íà óìîâà êîíâåêòèâ-
íîãî òåïëîîáì³íó ç íàâêîëèøí³ì ñåðåäîâèùåì (3)
â³äîáðàæóº íàéçàãàëüí³øèé âèïàäîê òåïëîâèõ ãðà-
íè÷íèõ óìîâ. Îòæå, ÿêùî çíà÷åííÿ êîåô³ö³ºíòà
òåïëîâ³ääà÷³ ñåðåäîâèùà ïîáëèçó ìåæ³ ä³ëÿíêè çà
àáñîëþòíîþ âåëè÷èíîþ çíà÷íî ïåðåâèùóº çíà-
÷åííÿ çàäàíèõ êîåô³ö³ºíò³â òåïëîïðîâ³äíîñò³, òî
óìîâà (3) íà ö³é ìåæ³ áóäå åêâ³âàëåíòíîþ óìîâ³
çàâäàííÿ íà í³é ïîñò³éíî¿ òåìïåðàòóðè. ßêùî òåì-
ïåðàòóðà íà ìåæ³ øàð³â çà àáñîëþòíîþ âåëè÷è-
íîþ çíà÷íî ìåíøà çà òåìïåðàòóðó íàâêîëèøíüî-
ãî ñåðåäîâèùà, òî óìîâà (3) íà ö³é ìåæ³ áóäå
åêâ³âàëåíòíîþ óìîâ³ çàâäàííÿ íà í³é ïîñò³éíîãî
òåïëîâîãî ïîòîêó.

Äëÿ ðîçâ’ÿçàííÿ íåñòàö³îíàðíî¿ çàäà÷³ òåïëîïðî-
â³äíîñò³ (1)–(3) çàñòîñóºìî âàð³àö³éíèé ñê³í÷åííî-
åëåìåíòíèé ìåòîä, ùî ïðèâîäèòü äî ðîçâ’ÿçàííÿ
âàð³àö³éíîãî ð³âíÿííÿ òåïëîïðîâ³äíîñò³:

δ ( ) = 0.I T                      (4)

Òóò I(T) – ôóíêö³îíàë çàäà÷³ òåïëîïðîâ³äíîñò³
(1)–(3), ÿêèé ìàº âèãëÿä [12]:

Ðèñ. 1. Êàðòà ðîçïîä³ëó òåìïåðàòóð (°Ñ) ó ðåã³îí³
Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè íà ãëèáèí³ 3000 ì [15]

Fig. 1. The map of temperature distribution (°Ñ) in the region of
Dnepr-Donetsk depression at the deep of 3000 m [15]

Ðèñ. 2. Ðîçïîä³ë ôîíîâîãî òåìïåðàòóðíîãî ïîëÿ ç óðàõó-
âàííÿì ðàä³îãåííîãî òåïëîâèä³ëåííÿ ïîð³ä ó Ïîëòàâñüêî-
ìó ìåãàáëîö³ Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè [11]

Fig. 2. The phone temperature distribution with calculation of
rock radiogenic heat irradiation in the Poltava megablock of
Dnepr-Donetsk depression [11]
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S – ïëîùà ïåðåð³çó äîñë³äæóâàíî¿ îáëàñò³; L –
êîíòóð, ÿêèé îõîïëþº ïëîùó S; dl – åëåìåíò êîí-
òóðó.

Äëÿ ðîçâ’ÿçàííÿ âàð³àö³éíîãî ð³âíÿííÿ (4) çà-
ñòîñîâàíî âîñüìèâóçëîâèé ³çîïàðàìåòðè÷íèé ÷î-
òèðèêóòíèé ñê³í÷åííèé åëåìåíò [13]. ßê ãëîáàëü-
íó ñèñòåìó êîîðäèíàò, äå îá’ºäíóþòüñÿ âñ³
ñê³í÷åíí³ åëåìåíòè, íà ÿê³ ðîçáèòî ïëîùó S, âè-
êîðèñòàíî äåêàðòîâó ñèñòåìó (x, y). ßê ëîêàëüíó
ñèñòåìó êîîðäèíàò, äå â ìåæàõ ñê³í÷åííîãî åëå-
ìåíòà âèçíà÷àºìî ôóíêö³¿ àïðîêñèìàö³¿ ϕi ³ ïðî-
âîäèìî ÷èñåëüíå ³íòåãðóâàííÿ, âèêîðèñòàíî íîð-
ìàë³çîâàíó ñèñòåìó êîîðäèíàò (ξ, η) [11, 13]. Ó ö³é
ñèñòåì³ êîîðäèíàò ïî÷àòêîâó òåìïåðàòóðó, òåìïå-
ðàòóðó íàâêîëèøíüîãî ñåðåäîâèùà, êîåô³ö³ºíò
òåïëîâ³ääà÷³ öüîãî ñåðåäîâèùà, à òàêîæ ïîõ³äí³
â³ä òåìïåðàòóðè ïî êîîðäèíàòàõ àïðîêñèìóºìî ó
òàêèé ñïîñ³á:
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Äëÿ ðîçâ’ÿçàííÿ ñèñòåìè ë³í³éíèõ äèôåðåíö³-
àëüíèõ ð³âíÿíü ïåðøîãî ïîðÿäêó (7) çà ïî÷àòêî-
âèõ óìîâ (6) âèêîðèñòàºìî ìåòîä ñê³í÷åííèõ
ð³çíèöü, â ÿêîìó àïðîêñèìàö³þ ïîõ³äíî¿ çà ÷àñîì
çä³éñíþºìî íà îñíîâ³ íåÿâíî¿ ð³çíèöåâî¿ ñõåìè:
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(k = 1–8)

Ï³äñóìîâàâøè ð³âíÿííÿ (9) çà âñ³ìà ñê³í÷åí-
íèìè åëåìåíòàìè, îòðèìàºìî ãëîáàëüíó ñèñòåìó
ë³í³éíèõ àëãåáðè÷íèõ ð³âíÿíü, ùî äàº çìîãó çíà-
õîäèòè íåâ³äîì³ çíà÷åííÿ òåìïåðàòóðè â ìîìåíò
÷àñó t + ∆t ÷åðåç ¿õ çíà÷åííÿ â ïîïåðåäí³é ìîìåíò
÷àñó t. Ãëîáàëüíó ñèñòåìó ð³âíÿíü ðîçâ’ÿçóºìî çà
÷èñåëüíèì ìåòîäîì Ãàóñà áåç âèáîðó ãîëîâíîãî
åëåìåíòà [13]. Â ðåçóëüòàò³ ðîçâ’ÿçàííÿ òåìïåðà-
òóðó âèçíà÷åíî â óñ³õ âóçëîâèõ òî÷êàõ ñê³í÷åííî-
åëåìåíòíî¿ ñ³òêè. Çà çíàéäåíèìè âóçëîâèìè çíà-
÷åííÿìè òåìïåðàòóðó îá÷èñëþºìî ó äîâ³ëüí³é
òî÷ö³ îáëàñò³ â çàäàíèé ìîìåíò ÷àñó.

Ìîäåëþâàííÿ ëîêàëüíèõ òåïëîâèõ ïðîöåñ³â ó
çîí³ ÑÀ ÄÄÇ. Äëÿ ìîäåëþâàííÿ ëîêàëüíèõ òåï-
ëîâèõ ïðîöåñ³â ó ïðèïîâåðõíåâèõ îñàäîâèõ øà-
ðàõ çåìíî¿ êîðè â çîí³ ÑÀ ÄÄÇ âèáåðåìî îñåðåä-
íåíèé ë³òîëîã³÷íèé ñêëàä, õàðàêòåðíèé äëÿ
âåðõí³õ îñàäîâèõ ïîð³ä çàïàäèíè [1]. Âåðõí³ 2 êì
çàéìàþòü ãëèíè ³ àëåâðèòè, íèæ÷å çàëÿãàþòü
ï³ñêîâèêè, òàêîæ ìîæëèâ³ íàñë³äêè ñîëÿíî¿ òåê-
òîí³êè – ñîëÿí³ ïîäóøêè àáî øòîêè. Äëÿ õàðàê-
òåðèñòèêè òåïëîïðîâ³äíîñò³ òà òåìïåðàòóðîïðî-
â³äíîñò³ âêàçàíèõ ïîð³ä â³çüìåìî ¿õ ñåðåäí³
çíà÷åííÿ [8]: ãëèíè, àëåâðèòè – 1,30 Âò/(ì·°Ñ),
5,05·10–7 ì2/ñ; ï³ñêîâèêè â³äïîâ³äíî – 2,27;
9,28·10–7; êàì’ÿíà ñ³ëü – 4,10; 15,60·10–7. Ç îãëÿ-
äó íà òå ùî çíà÷åííÿ òåïëîïðîâ³äíîñò³ ðîçãëÿ-
íóòèõ ïîð³ä äóæå íèçüê³, à êîåô³ö³ºíòè òåïëî-
â³ääà÷³ ãàðÿ÷èõ ôëþ¿ä³â, ÿê³ öèðêóëþþòü ïî
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ðîçëîìàõ, â çîí³ ÑÀ äîâîë³ âèñîê³, ï³ä ÷àñ çàäàí-
íÿ òåïëîâèõ àíîìàë³é ìîæíà âèêîðèñòîâóâàòè
ãðàíè÷í³ óìîâè äëÿ ñòàëî¿ òåìïåðàòóðè. Çàäàâøè
äæåðåëà òåìïåðàòóðíèõ àíîìàë³é ó â³äïîâ³äíèõ
ñòðàòèãðàô³÷íèõ ð³âíÿõ îñàäîâîãî øàðó, ñë³äêó-
âàòèìåìî, ùîá ðåçóëüòóþ÷³ çíà÷åííÿ òåìïåðà-
òóðíîãî ïîëÿ êîðåëþâàëè ç äàíèìè òåìïåðàòóð-
íèõ àíîìàë³é, ÿê³ çàô³êñîâàí³ â ÄÄÇ. Âèõîäÿ÷è
ç öèõ ì³ðêóâàíü ââàæàòèìåìî, ùî â ðàç³ âèíèê-
íåííÿ ñò³éêèõ ëîêàëüíèõ òåìïåðàòóðíèõ àíîìàë³é
(ä³ëÿíîê ïåðåãð³âó â îêîëàõ öèðêóëþþ÷èõ ãàðÿ-
÷èõ ôëþ¿ä³â), àíîìàë³ÿ òåìïåðàòóðè íà ãëèáèí³
3 êì äîð³âíþº â ñåðåäíüîìó 50 °Ñ, íà ãëèáèí³ 2
êì – 30 °Ñ, íà ãëèáèí³ 1 êì – 20 °Ñ, íà ãëèáèí³
0,5 êì – 10 °Ñ. Ï³ä àíîìàëüíèì çíà÷åííÿì òåì-
ïåðàòóðè ðîçóì³òèìåìî ð³çíèöþ ì³æ ôàêòè÷íèì
³ ñåðåäí³ì ôîíîâèì çíà÷åííÿìè òåìïåðàòóðè ó
ïåâí³é òî÷ö³ çåìíî¿ êîðè. ßê ñåðåäíº ôîíîâå

òåìïåðàòóðíå ïîëå ÄÄÇ âèáðàíî, çâàæàþ÷è íà ¿¿
ðèôòîâó ïðèðîäó [11], ðîçïîä³ë ôîíîâîãî òåìïå-
ðàòóðíîãî ïîëÿ ç óðàõóâàííÿì ðàä³îãåííîãî òåï-
ëîâèä³ëåííÿ ïîð³ä ó Ïîëòàâñüêîìó ìåãàáëîö³ çà-
ïàäèíè (ðèñ. 2). Ï³ä ÷àñ ìîäåëþâàííÿ
ðîçãëÿäàòèìåìî ïðÿìîêóòí³ ôðàãìåíòè òåïëîâèõ
ïîë³â (3 êì ó ãëèáèíó òà 6 êì ïî ãîðèçîíòàë³),
ñèìåòðè÷í³ â³äíîñíî àêòèâíîãî âåðòèêàëüíîãî
ðîçëîìó, âçäîâæ ÿêîãî öèðêóëþþòü ãëèáèíí³ ãà-
ðÿ÷³ ôëþ¿äè, ùî ñòâîðþþòü â³äïîâ³äí³ ëîêàëüí³
òåìïåðàòóðí³ àíîìàë³¿. Ïðè öüîìó ââàæàòèìåìî,
ùî â³äíîñíà òåìïåðàòóðà íà ìåæàõ äîñë³äæóâàíî¿
ä³ëÿíêè, çà âèíÿòêîì âåðòèêàëüíî¿ ÷àñòèíè, äå
ï³äòðèìóºòüñÿ àíîìàëüíà òåìïåðàòóðà, à òàêîæ
ïî÷àòêîâà àíîìàëüíà òåìïåðàòóðà ïðÿìîêóòíîãî
ôðàãìåíòà äîð³âíþþòü íóëþ.

Íà ïðèêëàä³ ðèñ. 3 ³ 4, à ìîæíà ïðîñë³äêóâàòè
ðîçâèòîê àíîìàëüíèõ òåïëîâèõ ïîë³â ó ñîëåâì³ñ-

à á

â ã

Ðèñ. 3. Ðîçïîä³ëè àíîìàëüíèõ òåïëîâèõ ïîë³â ó çîí³ ñó÷àñíî¿ àêòèâ³çàö³¿ Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè ó âèïàäêó
ï³äíÿòòÿ ñò³éêèõ ëîêàëüíèõ òåìïåðàòóðíèõ àíîìàë³é äî ð³âíÿ 2 êì â îñàäîâîìó øàð³, ÿêèé ñêëàäàºòüñÿ ç ãëèíèñòèõ ³
ï³ùàíèõ ïîð³ä: à – ï³ñëÿ 5·103 ðîê³â; á – 1·104 ðîê³â; â – 3·104 ðîê³â; ã – 5·104 ðîê³â

Fig. 3. Abnormal heat field distributions in the modern activity zone of Dnepr-Donetsk depression in case of steady local temperatures
anomalies rising to the level of 2 km in sedimentary layer that consists of clay and sandstone rocks: à – after 5·103 years; á –
1·104 years; â – 3·104 years; ã – 5·104 years
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íîìó ïðèïîâåðõíåâîìó îñàäîâîìó øàð³ çåìíî¿
êîðè. Òàê, ÷åðåç 5·103 ðîê³â ï³ñëÿ ïðîíèêíåííÿ
ãàðÿ÷èõ ôëþ¿ä³â äî ìåæ³ ãëèíèñòèõ ïîð³ä (~2 êì
ãëèáèíè) àíîìàëüíèé ïåðåãð³â ó ïðèïîâåðõíåâî-
ìó øàð³ â³äáóâàºòüñÿ ó ëîêàëüí³é ÷àñòèí³ ä³ëÿíêè
ðîçì³ðîì äî 1,5 êì ïî ãîðèçîíòàë³. ×åðåç 1·104

ðîê³â öåé ðîçì³ð çá³ëüøóºòüñÿ äî 2,5 êì. ×åðåç
3·104 ðîê³â ïåðåãð³âàííÿ çàçíàº äîñòàòíüî ïðîñòî-
ðà çîíà, â ì³ðó â³ääàëåííÿ â³ä äæåðåëà íàãð³âó â
ãîðèçîíòàëüíîìó íàïðÿìêó òåìïåðàòóðà çíè-
æóºòüñÿ çà ë³í³éíèì çàêîíîì. ×åðåç 5·104 ðîê³â
ñïîñòåð³ãàºòüñÿ áëèçüêèé äî ð³âíîì³ðíîãî ïå-
ðåãð³â ëîêàëüíî¿ ÷àñòèíè ä³ëÿíêè ðîçì³ðîì äî
5,5 êì ïî ãîðèçîíòàë³. ×åðåç 1·105 ðîê³â, çà óìîâè
ñò³éêîñò³ â ÷àñ³ äæåðåë àíîìàëüíî¿ òåìïåðàòóðè,
íàñòàº âñòàíîâëåíå ñòðàòèãðàô³÷íî ð³âíîì³ðíå ïå-
ðåãð³âàííÿ ó ëîêàëüí³é íàï³âä³ëÿíö³  ðîçì³ðîì äî
6 êì ïî ãîðèçîíòàë³. Àíàë³ç ðèñ. 4 ïîêàçàâ, ùî
âèÿâëåí³ ëîêàëüí³ òåïëîâ³ ïîëÿ â îêîëàõ òåìïåðà-

òóðíèõ àíîìàë³é ÄÄÇ, çà óìîâè ¿õ ñò³éêîñò³ çà
÷àñîì, ìàëî çàëåæàòü â³ä ð³âíÿ ðîçòàøóâàííÿ àíî-
ìàëüíèõ äæåðåë òåìïåðàòóðè ùîäî çåìíî¿ ïî-
âåðõí³. Íàÿâí³ñòü ñîëÿíî¿ ïîäóøêè ï³ä ãëèíèñòè-
ìè ïîðîäàìè íà ïî÷àòêîâèõ åòàïàõ ïåðåãð³âó
ïðèâîäèòü äî ³íòåíñèâí³øîãî ïðîãð³âàííÿ ñîëÿ-
íî¿ ï³äëîæêè òà íèæí³õ ãëèíèñòèõ øàð³â ïîð³âíÿ-
íî ³ç ñîëåâì³ñíèì øàðîì (ðèñ. 5). Îäíàê ï³ñëÿ
äîñòàòíüî òðèâàëîãî ïåð³îäó íàãð³âàííÿ (~3·104

ðîê³â) â³äì³ííîñò³ ó â³äïîâ³äíèõ ëîêàëüíèõ ïîëÿõ
ïîñòóïîâî çìåíøóþòüñÿ. Íàÿâí³ñòü ñîëÿíîãî øòî-
êó âçäîâæ ë³í³¿ ðîçëîìó, äå öèðêóëþþòü ãàðÿ÷³
ôëþ¿äè, çóìîâëþº ñóòòºâå ïåðåãð³âàííÿ íàâêî-
ëèøíüîãî ñåðåäîâèùà (ðèñ. 6). Öå îñîáëèâî ïî-
ì³òíî íà ôîí³ ñîëåâì³ñíîãî øàðó. Òóò ñïîñòåð³-
ãàºòüñÿ íå ò³ëüêè ï³äíÿòòÿ õàðàêòåðíèõ
àíîìàëüíèõ ³çîòåðì, à é ïîì³òíå ðîçøèðåííÿ çîíè
ïåðåãð³âó. Éìîâ³ðíî, â ïîä³áíèõ âèïàäêàõ
íàéá³ëüø ï³äâèùåíèìè º ëîêàëüí³ òåïëîâ³ ïîëÿ â

à á

â

Ðèñ. 4. Ðîçïîä³ëè âñòàíîâëåíèõ àíîìàëüíèõ òåïëîâèõ ïîë³â ó îñàäîâîìó øàð³, ÿêèé ñêëàäàºòüñÿ ç ãëèíèñòèõ ³ ï³ùàíèõ
ïîð³ä, ó çîí³ ñó÷àñíî¿ àêòèâ³çàö³¿  Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè ó âèïàäêó ï³äíÿòòÿ ñò³éêèõ ëîêàëüíèõ òåìïåðàòóð-
íèõ àíîìàë³é äî ð³âí³â: à – 2; á – 1; â – 0,5 êì

Fig. 4. Steady abnormal heat field distributions in sedimentary layer that consists of clay and sandstone rocks in the modern activity
zone of Dnepr-Donetsk depression in case of steady local temperatures anomalies rising to the levels: à – 2; á – 1; â – 0,5 km
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îêîëàõ àíîìàëüíèõ òåìïåðàòóðíèõ äæåðåë ó çîí³
ÑÀ ÄÄÇ.

Âèñíîâêè. Çàãàëüíèé àíàë³ç îòðèìàíèõ ðåçóëü-
òàò³â ïîêàçàâ, ùî ïðîöåñè ïåðåãð³âàííÿ ïðèïî-
âåðõíåâèõ øàð³â îñàäîâèõ ïîð³ä çåìíî¿ êîðè â
îêîëàõ àíîìàëüíèõ òåìïåðàòóðíèõ äæåðåë ÄÄÇ,
çóìîâëåíèõ ïåðåì³ùåííÿì ãàðÿ÷èõ ôëþ¿ä³â ïî
àêòèâ³çîâàíèõ ðîçëîìàõ, ñóòòºâî çàëåæàòü â³ä åòà-
ïó ðîç³ãð³âó ³ íàÿâíîñò³ â íàâêîëèøíüîìó ñåðåäî-
âèù³ âèñîêîòåïëîïðîâ³äíèõ ñîëÿíèõ ìàñèâ³â. Òàê,
ó ñîëåâì³ñíîìó îñàäîâîìó øàð³ çåìíî¿ êîðè íà
ïî÷àòêîâèõ åòàïàõ ðîç³ãð³âàííÿ (~5·103 ðîê³â ï³ñëÿ
ïðîíèêíåííÿ ãàðÿ÷èõ ôëþ¿ä³â äî ìåæ³ ãëèíèñòèõ
ïîð³ä) àíîìàëüíèé ïåðåãð³â â³äáóâàºòüñÿ â ìåæàõ
ïðèïîâåðõíåâî¿ ä³ëÿíêè ðàä³óñîì ~1,5 êì. Çà ïî-
äàëüøîãî ïåðåãð³âàííÿ öåé ðàä³óñ ïîñòóïîâî
çá³ëüøóºòüñÿ äî ~5 êì. ×åðåç 1·105 ðîê³â çà óìîâè

ñòàá³ëüíîñò³ àíîìàëüíèõ ëîêàëüíèõ òåìïåðàòóð-
íèõ äæåðåë âñòàíîâëþºòüñÿ ñòðàòèãðàô³÷íî ð³âíî-
ì³ðíèé óð³âíîâàæåíèé ï³äâèùåíèé òåïëîâèé ðå-
æèì ó ïðèïîâåðõíåâ³é ä³ëÿíö³ ðàä³óñîì
ïðèáëèçíî 6 êì. Çà ðåçóëüòàòàìè ìîäåëþâàííÿ, ó
âèïàäêó ñòàá³ëüíîñò³ çà ÷àñîì õàðàêòåðíèõ äëÿ
ðåã³îíó ÄÄÇ àíîìàëüíèõ òåìïåðàòóðíèõ äæåðåë,
ð³âåíü ¿õ ï³äíÿòòÿ â³äíîñíî çåìíî¿ ïîâåðõí³ ïî-
ì³òíî íå âïëèâàº íà ðåçóëüòóþ÷å âñòàíîâëåíå àíî-
ìàëüíå ëîêàëüíå òåïëîâå ïîëå. Âò³ì ó  ðàç³ ïîðó-
øåííÿ óìîâ ñòàá³ëüíîñò³ öåé âïëèâ ìîæå áóòè
ïîì³òíèì. Íàÿâí³ñòü ñîëÿíî¿ ïîäóøêè ï³ä ìàñè-
âîì ãëèíèñòèõ ïîð³ä íà ïî÷àòêîâèõ åòàïàõ ðîç³ã-
ð³âàííÿ ïðèâîäèòü äî ³íòåíñèâíîãî ïåðåãð³âó ñî-
ëÿíî¿ ï³äëîæêè òà íàâêîëèøí³õ ãëèíèñòèõ ïîð³ä.
Îäíàê çà óìîâè ñòàá³ëüíîñò³ àíîìàëüíèõ òåìïå-
ðàòóðíèõ äæåðåë ó ìåæàõ äîñòàòíüî òðèâàëîãî

à á

â ã

Ðèñ. 5. Ðîçïîä³ëè àíîìàëüíèõ òåïëîâèõ ïîë³â â çîí³ ñó÷àñíî¿ àêòèâ³çàö³¿ Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè ó âèïàäêó
ï³äíÿòòÿ ñò³éêèõ ëîêàëüíèõ òåìïåðàòóðíèõ àíîìàë³é äî ð³âíÿ 2 êì â îñàäîâîìó øàð³, ÿêèé ï³ä ãëèíèñòèìè ïîðîäàìè
ì³ñòèòü ñîëÿíó ïîäóøêó: à – ï³ñëÿ 5·103 ðîê³â; á – 1·104 ðîê³â; â – 3·104 ðîê³â; ã – 1·105 ðîê³â

Fig. 5. Abnormal heat field distributions in the modern activity zone of Dnepr-Donetsk depression in case of steady local temperatures
anomalies rising to the level of 2 km in sedimentary layer that under clay rocks has salt pillow: à – after 5·103 years; á – 1·104 years;
â – 3·104 years; ã – 1·105 years
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ïðîì³æêó ÷àñó (~3·104 ðîê³â) åâîëþö³ÿ ëîêàëüíèõ
òåïëîâèõ ïîë³â ìàéæå íå â³äð³çíÿºòüñÿ â³ä òàêî¿
äëÿ ñîëåâì³ñíèõ øàð³â. Íàÿâí³ñòü ñîëÿíîãî øòî-
êó âçäîâæ ë³í³¿ ðîçëîìó, ïî ÿêîìó ï³äí³ìàþòüñÿ
ñòàá³ëüí³ ãàðÿ÷³ ôëþ¿äè, ñïðè÷èíþº ñóòòºâèé ïå-
ðåãð³â íàâêîëèøíüîãî ñåðåäîâèùà. Ñïîñòåð³ãàºòü-
ñÿ íå ò³ëüêè ï³äíÿòòÿ õàðàêòåðíèõ ³çîòåðì, à é
ïîì³òíå ðîçøèðåííÿ ëîêàëüíî¿ ä³ëÿíêè ïåðåãð³âó
ïðèïîâåðõíåâèõ ãëèíèñòèõ ïîð³ä. Ñë³ä çàçíà÷è-
òè, ùî ó ðàç³ íåñòàá³ëüíîñò³ àíîìàëüíèõ òåìïåðà-
òóðíèõ äæåðåë ó ÷àñ³ êàðòèíà ðîçâèòêó àíîìàëü-
íèõ ëîêàëüíèõ òåïëîâèõ ïîë³â âèçíà÷àòèìåòüñÿ
ïåð³îäàìè ¿õ â³äíîñíî¿ ñòàá³ëüíîñò³.  Ï³äñóìêî-
âèé àíàë³ç ðîçâèòêó àíîìàëüíèõ ëîêàëüíèõ òåï-
ëîâèõ ïîë³â ó çîí³ ÑÀ ÄÄÇ ïîêàçàâ, ùî çà ¿õ
ðîçòàøóâàííÿì íà çåìí³é ïîâåðõí³ òà ê³ëüê³ñíè-
ìè õàðàêòåðèñòèêàìè (ïîâåðõíåâèé òåïëîâèé

ïîò³ê, òåìïåðàòóðí³ ãðàä³ºíòè â ð³çíèõ íàïðÿì-
êàõ) ìîæíà ëîêàë³çóâàòè ì³ñöÿ àêòèâ³çîâàíèõ ãëè-
áèííèõ ðîçëîì³â òà ïîâ’ÿçàí³ ç íèìè ïðîöåñè öèð-
êóëÿö³¿ ãàðÿ÷èõ ôëþ¿ä³â. Íàä³éíå âèÿâëåííÿ
ì³ñöü öèðêóëÿö³¿ ãëèáèííèõ ôëþ¿ä³â, ÿê³ ñòèìó-
ëþþòü ïðîöåñè  ïåðåíåñåííÿ òà íàêîïè÷åííÿ âóã-
ëåâîäí³â [12, 15], çíà÷íî ï³äâèùóº éìîâ³ðí³ñòü
çíàõîäæåííÿ ïàñòîê âóãëåâîäíåâî¿ ñèðîâèíè ó
ïðèïîâåðõíåâèõ îñàäîâèõ øàðàõ ðåã³îíó.
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Ðèñ. 6. Ðîçïîä³ëè àíîìàëüíèõ òåïëîâèõ ïîë³â ó çîí³ ñó÷àñíî¿ àêòèâ³çàö³¿ Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè ó âèïàäêó
ï³äíÿòòÿ ñò³éêèõ ëîêàëüíèõ òåìïåðàòóðíèõ àíîìàë³é äî ð³âíÿ 2 êì â îñàäîâîìó øàð³, ÿêèé ì³ñòèòü ñîëÿíèé øòîê
(ï³âøèðèíà 1 êì): à – ï³ñëÿ 5·103 ðîê³â; á – 1·104 ðîê³â; â – 3·104 ðîê³â; ã – 1·105 ðîê³â

Fig. 6. Abnormal heat field distributions in the modern activity zone of Dnepr-Donetsk depression in case of steady local temperatures
anomalies rising to the level of 2 km in sedimentary layer that has salt stock (halfwidth 1 km): à – after 5·103 years; á – 1·104 years;
â – 3·104 years; ã – 1·105 years
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SPECIFIC FEATURES OF THE LOCAL HEAT PROCESSES
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M.V. Lubkov

Poltava Gravimetric Observatory of Institute of Geophysics, NAS of Ukraine, 27/29 Mysoedova Str., Poltava 36029,
Ukraine, e-mail: mikhail.lubkov@mail.ru

Purpose. The Dnepr-Donetsk Depression (DDD) is part of the Dnepr-Donetsk rift located in the northern east of the
Ukrainian part of the Eastern European lithospheric plate, DDD is a system of deep faults, which stretch from southern-
east to northern west and form a band of blocks and microblocks of crystalline fundament falling down along the faults.
According to the recent geophysical and geological data, the central, southern-east and partially southern-west parts of
DDD during the last 3–5 ml years have been  under action of modern geotectonic activity. These processes become
apparent through tectonic activity of longitudinal and transversal DDD faults, and also due to circulation in the near
surface crust layers of deep high push hot fluids. For better understanding of modern geotectonic processes which take
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place in DDD region, as well as concurring processes of generation, migration and accumulation of hydrocarbon stuff, it
is very important to investigate the local geothermal regimes that control the wide circle of physical-chemical and
geodynamical processes.
Design/methodology/approach. On the basis of the variation finite element method for the non-stationary heat
conductivity problem, we carried out modeling of the local near earth surface heat processes in the modern activity zone
of DDD.
Findings. The results of computer modeling of the local near earth surface heat processes in the modern activity zone of
DDD show that heating processes of the sedimentary regions near abnormal temperature sources, caused by displacements
of hot fluids in the active faults, essentially depend on the heating stage and presence of surrounding high conductivity salt
masses. In the case of abnormal temperature sources instability, the total picture of the local heat field development is to
be defined based on their relative activity periods. So the character of the earth surface local heat fields’ location and their
quantitative characteristics (surface heat flux value, temperature gradients) permit to localize places of active deep faults
and concurring processes of hydrocarbon stuff accumulation in the DDD region.
Practical value/implications. The obtained results can be used for practical geologic works to find sites of hydrocarbon
stuff accumulation in the DDD region. For further studies, it would be interesting to use the presented method for more
detailed investigation of specific oil-gas deposits structures in this region.

Keywords: computer modeling, local heat processes, modern activity zone of Dnepr-Donetsk Depression.
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