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Âñòóï. Äîáðå â³äîìî, ùî ëîêàëüí³ ñòðóêòóðè 
Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè (ÄÄÇ) õàðàêòå-
ðèçóþòüñÿ ð³çíîìàí³òíîþ áóäîâîþ, ë³òîëîã³ºþ òà 
³ñòîð³ºþ ôîðìóâàííÿ. Âîäíî÷àñ ð³çíîìàí³òòÿ ñòðóê-
òóðíèõ ôîðì çóìîâëåíî ïðîÿâîì ëèøå äåê³ëüêîõ 
ãîëîâíèõ ñòðóêòóðîóòâîðþâàëüíèõ ÷èííèê³â ¿õ ãå-
íåçèñó — âåðòèêàëüíèìè ðóõàìè áëîê³â êðèñòàë³÷-
íîãî ôóíäàìåíòó, ðåã³îíàëüíèìè òàíãåíö³éíèìè 
ðóõàìè ³ íàïðóæåííÿìè òà ðóõàìè, ùî ïîâ’ÿçàí³ 
³ç ñîëÿíèì òåêòîãåíåçîì [1, 3, 9]. Ìîðôîëîã³ÿ, â³ê 
³ ãåíåçèñ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ ò³ñíî 
ïîâ’ÿçàí³ ç ôîðìóâàííÿì âóãëåâîäíåâèõ ïàñòîê ³, ÿê 
íàñë³äîê, ç íàôòîãàçîíîñí³ñòþ. Ö³ õàðàêòåðèñòèêè 
ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ïðîòÿãîì óñüîãî öèêëó 
ãåîëîãîðîçâ³äóâàëüíèõ ðîá³ò ó ÄÄÇ áóëè ïðåäìåòîì 
âèâ÷åííÿ áàãàòüìà äîñë³äíèêàìè ó ò³ñíîìó çâ’ÿçêó 
ç êîíêðåòíèìè ïîòðåáàìè ãåîëîãîðîçâ³äóâàëüíî¿ 
ïðàêòèêè, ùî â³äîáðàçèëîñü ó ðîçðîáêàõ â³äïîâ³ä-
íèõ êëàñèô³êàö³é öèõ ñòðóêòóð. 

Ïåðøà êëàñèô³êàö³ÿ áóëà ïðåäñòàâëåíà ó ñòàòò³ 
Þ.Î. Êîñèãiíà, Ì.². Áëàíêà [7]. Àâòîðè âèä³ëèëè 
ø³ñòü òèï³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð: ç âíóò-
ðèøíüîäåâîíñüêèì ñîëÿíèì ÿäðîì, ïåðåäêàì’ÿ íî âó-
ã³ëü íèì, ïåðåäâåðõíüîïåðìñüêèì, ïåðåäêðåéäÿíèì, 
ïåðåäïàëåîãåíîâèì ³ ïåðåä÷åòâåðòèííèì. Ó êëàñèô³-
êàö³¿ Â.². Ê³òèêà [6] ñåðåä ñîëÿíèõ ï³äíÿòò³â ³ êóïîë³â 
âèä³ëåíî êðèïòîä³àï³ðî¿äí³, êðèïòîä³àï³ðîâ³ ñêëàäêè 
é ñêëàäêè ç â³äêðèòèì ÿäðîì ïðîòèêàííÿ. Êðèïòî-
ä³àï³ðîâ³ ï³äíÿòòÿ àâòîð ðîçä³ëèâ íà ÷îòèðè ï³äòèïè 
ó â³äïîâ³äíîñò³ äî ðîçì³ùåííÿ äåâîíñüêî¿ ñîë³ á³ëÿ 
ïåðåäêàì’ÿíîâóã³ëüíî¿, ïåðåäïåðìñüêî¿, ïåðåäêðåé-
äÿíî¿ òà ïåðåäïàëåîãåíîâî¿ ïîâåðõîíü íåóçãîäæåíü. 
Ó êëàñèô³êàö³¿ Ì.Â. ×èðâèíñüêî¿ [13] ñåðåä òèï³â ñî-
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Ç ìåòîþ äîñë³äæåííÿ ìåõàí³çì³â ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê ó ëîêàëüíèõ ñòðóêòóðàõ Äí³ïðîâñüêî-
Äîíåöüêî¿ çàïàäèíè íà îñíîâ³ âàð³àö³éíîãî ñê³í÷åííî-åëåìåíòíîãî ìåòîäó ïðîâåäåíî êîìï’þòåðíå ìîäåëþ-
âàííÿ ïîâ³ëüíèõ òåêòîí³÷íèõ ðóõ³â óñåðåäèí³ ñîëÿíèõ òîâù çàçíà÷åíèõ ñòðóêòóð. Ïîêàçàíî, ùî íàéàêòèâí³øèé 
ïðîöåñ ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê â³äáóâàºòüñÿ âñåðåäèí³ íàäðîçëîìíèõ ñîëÿíèõ ñòðóêòóð, ïðè öüîìó 
ïîëîæèñò³ òåêòîí³÷í³ ðóõè ó ïîòóæí³øèõ ñîëÿíèõ òîâùàõ ñïðè÷èíþþòü ³íòåíñèâí³øå ôîðìóâàííÿ ïàñòîê. 
Äðóãèìè çà àêòèâí³ñòþ ôîðìóâàííÿ ïàñòîê º ñòðóêòóðè êîðîáëåííÿ. Íàéìåíø ³íòåíñèâí³ ïðîöåñè ôîðìó-
âàííÿ âóãëåâîäíåâèõ ïàñòîê ö³º¿ ãðóïè õàðàêòåðí³ äëÿ øòàìïîâèõ ñòðóêòóð. Ó ëîêàëüíèõ ñîëÿíèõ ñòðóêòóðàõ 
II ãðóïè âóãëåâîäíåâ³ ïàñòêè ìîæóòü ôîðìóâàòèñÿ äîñèòü ³íòåíñèâíî, àëå éìîâ³ðí³ñòü çíàéòè òóò âóãëåâîäíåâ³ 
ïîêëàäè ïðîìèñëîâîãî ìàñøòàáó çíà÷íî íèæ÷à, í³æ ó ñîëÿíèõ ñòðóêòóðàõ I ãðóïè. Ó ñîëÿíèõ ñòðóêòóðàõ 
III ãðó ïè éìîâ³ðí³ñòü àêòèâíîãî ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê äîñòàòíüî íèçüêà.

Êëþ÷îâ³ ñëîâà: êîìï’þòåðíå ìîäåëþâàííÿ, ëîêàëüí³ ñîëÿí³ ñòðóêòóðè Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè, 
ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê.

ëÿíîêóïîëüíèõ ñòðóêòóð çà ð³âíåì ïðîðèâó âèä³ëåíî 
òàê³ ï³äòèïè: çàêðèò³ òà â³äêðèò³ êóïîëè ç óðàõóâàí-
íÿì ð³çíèö³ ó ñòðàòèãðàô³÷íèõ ð³âíÿõ çàëÿãàííÿ ñîë³ 
ó ñêëåï³íí³  òà íà éîãî ñõèëàõ. Á.Ñ. Âîðîá’éîâ [2] 
çà ñï³ââ³äíîøåííÿì ñòðóêòóðíèõ ïëàí³â âèä³ëèâ äâà 
òèïè ëîêàëüíèõ ñòðóêòóð: ìîíîìîðôí³ (îäíîïëàíîâ³) 
òà ãåòåðîìîðôí³ (ð³çíîïëàíîâ³), à òàêîæ äåê³ëüêà 
âèä³â — êîíôîðìí³, çñóíóò³, íàêëàäåí³, ïîõîâàí³ 
ñòðóêòóðè. Óçàãàëüíåíèì ñèíòåçîì óñ³õ ïîïåðåäí³õ 
êëàñèô³êàö³é ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ º 
ãåíåòè÷íà êëàñèô³êàö³ÿ ñòðóêòóð, ÿêó ðîçðîáèëè 
Â.Ì. Ñìåëÿíñüêèé òà Á.Ï. Êàáèøåâ [5, 12]. Ó ö³é 
êëàñèô³êàö³¿ âñ³ ëîêàëüí³ ñòðóêòóðè çàïàäèíè ðîç-
ä³ëåíî íà äâà êëàñè: íåñîëÿí³ é ñîëÿí³. Çîêðåìà, ó 
íåñîëÿíèõ ñòðóêòóðàõ âèä³ëåíî òàê³ òèïè.

1. Ïðèðîçëîìí³ ñòðóêòóðè, ùî ðîçì³ùóþòüñÿ 
â îïóùåíèõ êðèëàõ âåëèêèõ ñêèä³â. Óòâîðþþòüñÿ, 
ÿêùî ðîçðèâíå ïîðóøåííÿ ôóíäàìåíòó íà ñòàä³¿ 
ïðîãèíàííÿ ðåã³îíó áåçïîñåðåäíüî ïðîíèêàº â îñà-
äîâèé ÷îõîë, ùî ïðèâîäèòü äî ïðîöåñó ñêèäàííÿ.

2. Íàäðîçëîìí³ ñòðóêòóðè, ùî óòâîðþþòüñÿ, 
ÿêùî ðîçðèâíå ïîðóøåííÿ ôóíäàìåíòó íà ñòàä³¿ 
ïðîãèíàííÿ ðåã³îíó íå ïðîíèêëî â îñàäîâèé ÷î-
õîë, à ðóõè óçäîâæ íüîãî ñïðè÷èíèëè âèíèêíåííÿ 
â îñàäîâîìó ÷îõë³ ôëåêñóðè ç îïóùåíèì ó á³ê îñ³ 
çàïàäèíè êðèëîì.

3. Øòàìïîâ³ ñòðóêòóðè, ùî óòâîðþþòüñÿ â îñà-
äîâîìó ÷îõë³ áåçïîñåðåäíüî íàä ëîêàëüíèìè âè-
ñòóïàìè ôóíäàìåíòó. Âîíè, ÿê ïðàâèëî, ðîçâèíåí³ 
íà áîðòàõ çàïàäèíè é ó ãðàáåí³.

4. Ñòðóêòóðè êîðîáëåííÿ, ùî óòâîðþþòüñÿ ï³ä 
ä³ºþ ñèë òàíãåíö³éíîãî ñòèñêó ïîð³ä ³ ìàþòü ðåã³-
îíàëüíèé õàðàêòåð.



ISSN 1684-2189    GEOINFORMATIKA, 2019, ¹ 2 (70) 51
© Ì.Â. Ëóáêîâ, Î.Î. Çàõàð÷óê

Ñîëÿí³ ñòðóêòóðè ÄÄÇ ìîæíà ðîçä³ëèòè íà òðè 
ãåíåòè÷í³ ãðóïè. 

I ãðóïà õàðàêòåðèçóºòüñÿ òèì, ùî âåñü íàäñîëüî-
âèé êîìïëåêñ îñàäîâèõ ïîð³ä íåçàëåæíî â³ä ð³âíÿ 
ðîçì³ùåííÿ äåâîíñüêî¿ ñîë³ óòâîðþº íàâêîëî ñîëÿ-
íèõ ÿäåð êóïîëè àáî àíòèêë³íàë³. Âîíè ôîðìóþòüñÿ 
âíàñë³äîê óñêëàäíåííÿ ñîëÿíîþ òåêòîí³êîþ îñíîâ-
íèõ ãåíåòè÷íèõ òèï³â íåñîëÿíèõ ñòðóêòóð: ïðèðîç-
ëîìíèõ, íàäðîçëîìíèõ, øòàìïîâèõ ³ ñòðóêòóð êî-
ðîáëåííÿ. ßäðà ñîëÿíèõ ñòðóêòóð I ãðóïè çâè÷àéíî 
ìàþòü ôîðìó ñîëÿíî¿ ïîäóøêè àáî ìàñèâó.

Ó ñîëÿíèõ ñòðóêòóðàõ II ãðóïè ó íèæí³é ÷àñòèí³ 
íàäñîëüîâî¿ òîâù³ â³äñóòí³ êóïîëîïîä³áí³ ï³äíÿòòÿ 
íàâêîëî ñîëÿíèõ ÿäåð. Îñòàíí³ â óñ³õ âèïàäêàõ ìà-
þòü ôîðìó ñîëÿíèõ øòîê³â.

Ñîëÿí³ ñòðóêòóðè III ãðóïè ó ôîðì³ øòîê³â ðîçì³-
ùóþòüñÿ ì³æ âåëèêèìè ñîëÿíèìè ñòðóêòóðàìè I ãðó-
ïè àáî íà ¿õ ïåðèêë³íàëÿõ, â³äîêðåìëþþ÷èñü â³ä íèõ 
êîìïåíñàö³éíèìè ìóëüäàìè. ¯õ ôîðìóâàííÿ òà êîæ 
ïîâ’ÿçàíå ç ðåã³îíàëüíèìè ðóõàìè ³ íàïðóæåííÿìè.

Äëÿ âèÿâëåííÿ ìåõàí³çì³â ôîðìóâàííÿ âóãëåâîä-
íå âèõ ïàñòîê âàæëèâîãî çíà÷åííÿ íàáóâàþòü äî-
ñë³äæåííÿ ïîâ³ëüíèõ ðóõ³â óñåðåäèí³ ñîëÿíèõ òîâù 
óêàçàíèõ ñòðóêòóð. Ó çâ’ÿçêó ç öèì ñòàíîâèòü ³íòåðåñ 
ìîäåëþâàííÿ ïîâ³ëüíèõ òåêòîí³÷íèõ ðóõ³â óñåðå-
äèí³ ãåíåòè÷íèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ ç 
óðàõóâàííÿì ä³þ÷èõ ìåõàí³çì³â òåêòîãåíåçó òà îñî-
áëèâîñòåé áóäîâè îñàäîâîãî ÷îõëà.

Ó ñòàòò³ íà îñíîâ³ âàð³àö³éíîãî ñê³í÷åííî-
åëåìåíòíîãî ìåòîäó îïèñàíî ìîäåëþâàííÿ ïîâ³ëü-
íèõ òåêòîí³÷íèõ ðóõ³â óñåðåäèí³ ëîêàëüíèõ ñîëÿíèõ 
ñòðóêòóð ÄÄÇ I—III ãðóï ç ìåòîþ äîñë³äæåííÿ ìå-
õàí³çì³â ôîðìóâàííÿ â³äïîâ³äíèõ ïàñòîê âóãëåâîä-
íåâî¿ ñèðîâèíè.

Ïîñòàíîâêà òà ìåòîä ðîçâ’ÿçàííÿ çàäà÷³. Ââàæà-
òèìåìî, ùî ðîçì³ðè øàðóâàòèõ ôðàãìåíò³â ðîçð³çó 
îñàäîâîãî ÷îõëà ðîçãëÿíóòèõ ëîêàëüíèõ ñîëÿíèõ 
ñòðóêòóð ÄÄÇ ï³ä ÷àñ ðóõ³â ôóíäàìåíòó, ðîçáèòîãî 
íà áëîêè ÿê âåðòèêàëüíèìè, òàê ³ ïîõèëèìè ðîçëî-
ìàìè, íàáàãàòî ìåíø³ çà ðîçì³ðè öèõ áëîê³â. Óíàñë³-
äîê öüîãî äåôîðìàö³þ â³äïîâ³äíîãî ôðàãìåíòà ìîæ-
íà ðîçãëÿäàòè ÿê ïëîñêó. Íåõòóþ÷è àí³çîòðîï³ºþ,
ùî ïîâ’ÿçàíà ç òð³ùèíóâàò³ñòþ ïîð³ä, äëÿ îïèñó 
ìåõàí³÷íî¿ ïîâåä³íêè îñàäîâîãî ÷îõëà ëîêàëüíèõ 
ñîëÿíèõ ñòðóêòóð ÄÄÇ ñêîðèñòàºìîñü ³çîòðîïíîþ 
â’ÿçêîïðóæíîþ ìîäåëëþ Êåëüâ³íà—Ôîéãòà [10], 
êîëè çàãàëüíå íàïðóæåííÿ çñóâó ïðè çàäàíèõ äå-
ôîðìàö³ÿõ ³ ¿õí³õ øâèäêîñòÿõ ñêëàäàºòüñÿ ç ë³í³éíî¿ 
ñóïåðïîçèö³¿ ïðóæíî¿ òà â’ÿçêî¿ ÷àñòèí. Ó òàêîìó 
ðàç³ çàãàëüíà ïîñòàíîâêà çàäà÷³ â ñèñòåì³ â³äë³êó, 
ùî æîðñòêî çâ’ÿçàíà ç ðîçãëÿíóòèìè òåêòîí³÷íèìè 
áëîêàìè, ìàº âèãëÿä

 , 0i ij j iρ + + =u Fσσ ; (1)

 2 2ij ij ij ijkν= μ + η + θσ ε ε δσ ε ε δ ; (2)

 ( ), ,
1
2ij i j j i= +u uε ; (3)

 0ij j i− =n fσσ , *
i i=u u ; (4)

 *
i i=u u . (5)

Òóò (1) — ð³âíÿííÿ ðóõó; (2) — ðåîëîã³÷í³ ñï³ââ³ä-
íîøåííÿ Êåëüâ³íà—Ôîéãòà; (3) — ñï³ââ³äíîøåííÿ 
Êîø³; (4) — ãðàíè÷í³ óìîâè I ³ II ðîäó â³äïîâ³äíî; 
(5) — ïî÷àòêîâ³ óìîâè; ui — êîìïîíåíòè ïåðåì³-
ùåíü; σij — êîìïîíåíòè òåíçîðà íàïðóæåíü; εij — 
êîìïîíåíòè òåíçîðà äåôîðìàö³é; Fi — êîìïîíåíòà 
îá’ºìíî¿ ñèëè, ÿêà ó öüîìó âèïàäêó çá³ãàºòüñÿ ³ç 
ñèëîþ òÿæ³ííÿ; fi — ïîâåðõíåâ³ çîâí³øí³ ñèëè; nj — 
îäèíè÷íèé âåêòîð íîðìàë³ äî ïîâåðõí³; ρ — ãóñòèíà; 
μ — ìîäóëü çñóâó; k — ìîäóëü âñåá³÷íîãî ñòèñêó; θ —
äèëàòàö³ÿ; ην — äèíàì³÷íà â’ÿçê³ñòü; δij — ñèìâîë 
Êðîíåêåðà; (˙), (ü) — ïîçíà÷åííÿ ïåðøî¿ òà äðóãî¿ 
ïîõ³äíèõ çà ÷àñîì; ( ,j) — ïîçíà÷åííÿ äèôåðåíö³-
þâàííÿ êîìïîíåíòè òåíçîðà ïî çì³íí³é, ÿêà â³ä-
ïîâ³äàº j-ìó ³íäåêñó; (*) — ïîçíà÷åííÿ ô³êñîâàíî¿ 
âåëè÷èíè ïåðåì³ùåííÿ àáî øâèäêîñò³, çàäàíî¿ íà 
ìåæ³ îáëàñò³.

Ïðèéíÿâøè õàðàêòåðíó öèêë³÷íó ÷àñòîòó ïî-
â³ëüíîãî âñòàíîâëåíîãî ïðîöåñó çà ω, ñêëàäåìî 
ôóíêö³îíàë Ëàãðàíæà êâàç³ñòàö³îíàðíî¿ ïëîñêî¿ 
â’ÿçêîïðóæíî¿ çàäà÷³ ç â³äïîâ³äíèìè ãðàíè÷íèìè 
óìîâàìè, ùî âèðàæàº ïîâíó ìåõàí³÷íó åíåðã³þ äî-
ñë³äæóâàíîãî îá’ºêòà ó íåðóõîì³é äåêàðòîâ³é ñèñòåì³ 
êîîðäèíàò (x, y) [9]:

2 2 2
1 2 3

1 ( ) 4 2
2 xx yy xy xx yy

S

E C C C⎡= + + + −⎣∫∫ ε ε ε ε εε ε ε ε ε

( )2 2 2 2u w gw dxdy⎤−ρω + − ρ −⎦

 ( )xn yn
L

u w dl− +∫ f f , (6)

äå ( )1 4 3C k i ν= + μ+ ωη ; 2C i ν=μ+ ωη ; ( )3 2 3C k i
ν

= − μ− ωη
— êîìïëåêñí³ êîåô³ö³ºíòè; u, w — êîìïîíåíòè ïå-
ðåì³ùåíü óçäîâæ îñåé x ³ y â³äïîâ³äíî; g — ïðèñêî-
ðåííÿ ñèëè òÿæ³ííÿ; i — óÿâíà îäèíèöÿ; S — ïëîùà 
ïåðåð³çó ðîçãëÿíóòîãî îá’ºêòà; L — êîíòóð, ùî îõî-
ïëþº ïëîùó S; dl — åëåìåíò êîíòóðó.

Äëÿ ðîçâ’ÿçàííÿ êâàç³ñòàö³îíàðíî¿ ïëîñêî¿ 
â’ÿçêîïðóæíî¿ çàäà÷³ çàñòîñîâóþòü ìåòîä ñê³í÷åí-
íèõ åëåìåíò³â, çàñíîâàíèé íà âàð³àö³éíîìó ïðèí-
öèï³ Ëàãðàíæà [9—11], ùî âèðàæàº ì³í³ìóì ïîâíî¿ 
ìåõàí³÷íî¿ åíåðã³¿ ñèñòåìè:

 ( , ) 0E u wδ = . (7)

Ïðè ðîçâ’ÿçàíí³ âàð³àö³éíîãî ð³âíÿííÿ (7) âè-
êîðèñòîâóþòü âîñüìèâóçëîâèé ³çîïàðàìåòðè÷íèé 
÷îòèðèêóòíèé êðèâîë³í³éíèé ñê³í÷åííèé åëåìåíò 
[9—11]. ßê ãëîáàëüíó ñèñòåìó êîîðäèíàò, òîáòî ñèñ-
òåìó, â ÿê³é äîäàþòü âñ³ ñê³í÷åíí³ åëåìåíòè, çà-
ñòîñîâóþòü äåêàðòîâó ñèñòåìó êîîðäèíàò (x, y). ßê 
ëîêàëüíó ñèñòåìà êîîðäèíàò, â ÿê³é äëÿ êîæíîãî 
åëåìåíòà âèçíà÷àþòü ôóíêö³¿ ôîðìè ³ âèêîíóþòü 
÷èñåëüíå ³íòåãðóâàííÿ, âèêîðèñòîâóþòü äîïîì³æ-
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íó íîðìàë³çîâàíó ñèñòåìó êîîðäèíàò. Ïðè ïîáóäîâ³ 
ôóíêö³é ôîðìè, ùî àïðîêñèìóþòü çì³íí³ é ôóíêö³¿ 
â ìåæàõ êîæíîãî åëåìåíòà, çàñòîñîâóþòü êâàäðàòè÷-
í³ àëãåáðè÷í³ ïîë³íîìè [11]. 

Àëãîðèòì ñê³í÷åííî-åëåìåíòíîãî ðîçâ’ÿçàííÿ 
âàð³àö³éíî¿ çàäà÷³ (7) ïîëÿãàº ó òàêîìó [9, 10]. Ñïî-
÷àòêó â ëîêàëüí³é ñèñòåì³ êîîðäèíàò àïðîêñèìóºìî 
óñ³ êîìïîíåíòè ïåðåì³ùåíü ³ äåôîðìàö³é, ùî âõî-
äÿòü äî ôóíêö³îíàëà Ëàãðàíæà (7), ç âèêîðèñòàííÿì 
îòðèìàíèõ ôóíêö³é ôîðìè. Ïðè öüîìó êîæíîìó 
âóçëó ñê³í÷åííîãî åëåìåíòà â³äïîâ³äàº ñâîÿ àïðîê-
ñèìàö³éíà ñêëàäîâà. Ïîò³ì äèôåðåíö³þºìî ôóíê-
ö³îíàë (6) ïî âñ³õ âóçëîâèõ ñêëàäîâèõ ïåðåì³ùåíü ³ 
ïðèð³âíþºìî â³äïîâ³äí³ ïîõ³äí³ äî íóëÿ. Â ðåçóëü-
òàò³ äëÿ êîæíîãî ñê³í÷åííîãî åëåìåíòà îòðèìóºìî 
ë³í³éíó àëãåáðè÷íó ñèñòåìó, ùî ñêëàäàºòüñÿ ç 16 
ð³âíÿíü. Äàë³ â ãëîáàëüí³é ñèñòåì³ êîîðäèíàò (x, y)  
äîäàºìî ëîêàëüí³ ñèñòåìè ë³í³éíèõ àëãåáðè÷íèõ ð³â-
íÿíü ïî âñ³õ ñê³í÷åííèõ åëåìåíòàõ, íà ÿê³ ðîçáèòî 
äîñë³äæóâàíó îáëàñòü, ³ ôîðìóºìî ãëîáàëüíó ñèñòå-
ìó ð³âíÿíü. Ãëîáàëüíó ñèñòåìó ë³í³éíèõ àëãåáðè÷-
íèõ ð³âíÿíü ðîçâ’ÿçóºìî çà äîïîìîãîþ ÷èñåëüíîãî 
ìåòîäó Ãàóñà [11] ³ âèçíà÷àºìî êîìïîíåíòè ïåðå-
ì³ùåíü â óñ³õ âóçëîâèõ òî÷êàõ ñê³í÷åííî-åëåìåíòíî¿ 
ñ³òêè. Çà çíàéäåíèìè âóçëîâèìè ïåðåì³ùåííÿìè 
âèçíà÷àºìî êîìïîíåíòè ïåðåì³ùåíü, øâèäêîñòåé, 
äåôîðìàö³é, íàïðóæåíü òà ³íø³ âåëè÷èíè ó äîâ³ëü-
í³é òî÷ö³ ñê³í÷åííîãî åëåìåíòà, òîáòî ó áóäü-ÿê³é 
òî÷ö³ äîñë³äæóâàíî¿ îáëàñò³.

Ìîäåëþâàííÿ óòâîðåííÿ âóãëåâîäíåâèõ ïàñ-
òîê ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ. Ðîçãëÿíåìî 
óìîâí³, õàðàêòåðí³ äëÿ ÄÄÇ ðîçð³çè îñàäîâèõ ïîð³ä, 
ùî ìàþòü â’ÿçêîïðóæí³ âëàñòèâîñò³ [1, 4, 14]. Äëÿ 
ðîçãëÿíóòèõ ãåîëîã³÷íèõ ðîçð³ç³â ïðèïóñòèìî ëèøå 
íàÿâí³ñòü ñîëåíîñíèõ óòâîðåíü âåðõíüîãî äåâîíó, 
íàòîì³ñòü â³äêëàäè ñîë³ ðàííüîïåðìñüêîãî â³êó ââà-
æàòèìåìî â³äñóòí³ìè àáî òàêî¿ òîâùèíè, ùî íèìè 
ìîæíà çíåõòóâàòè. Ïðè ìîäåëþâàíí³ ïîâ³ëüíèõ ðó-
õ³â ñîëÿíèõ íàäðîçëîìíèõ, øòàìïîâèõ ñòðóêòóð ³ 
ñòðóêòóð êîðîáëåííÿ I ãðóïè â³çüìåìî òàêó âèá³ðêó 
îñàäîâèõ ïîð³ä: â³ä 0 äî 2000 ì — ãëèíè, àëåâðèòè; 
â³ä 2000 äî 4000 ì — ï³ñêîâèêè; â³ä 4000 äî 6000 ì 
— øàðè êàì’ÿíî¿ ñîë³; â³ä 6000 äî 7000 ì — äîëîì³-
òè. Ïðè ìîäåëþâàíí³ øòîêîâèõ ëîêàëüíèõ ñîëÿíèõ 
ñòðóêòóð II ³ III ãðóï îáåðåìî ðîçð³ç, ùî âðàõîâóº 
ôîðìó ñîëÿíîãî øòîêó: â³ä 0 äî 2000 ì ó âåðõí³é çâó-
æåí³é ÷àñòèí³ øòîêó — ñ³ëü, íà ïåðèôåð³ÿõ — ãëèíè, 
àëåâðèòè; â³ä 2000 äî 4000 ì ó âåðõí³é çâóæåí³é ÷àñ-
òèí³ øòîêó — ñ³ëü, íà ïåðèôåð³ÿõ — ï³ñêîâèêè; â³ä 
4000 äî 6000 ì ó íèæí³é ðîçøèðåí³é ÷àñòèí³ øòîêó 
(ñîëÿíîìó ÿäð³) — ñ³ëü, íà ïåðèôåð³ÿõ — ï³ñêîâèêè; 
â³ä 6000 äî 7000 ì — äîëîì³òè. Äëÿ ãëèí, àëåâðèò³â, 
ï³ñêîâèê³â, êàì’ÿíî¿ ñîë³, äîëîì³ò³â âèáåðåìî îñå-
ðåäíåí³ ïðóæí³ òà â’ÿçê³ õàðàêòåðèñòèêè: ãóñòèíà 
— 2300, 2400, 2168, 2800 êã/ì3; ìîäóëü Þíãà — 3,0; 
3,5; 3,5; 8,0 (1010 Ïà); êîåô³ö³ºíò Ïóàññîíà — 0,1; 
0,25; 0,23; 0,30; äèíàì³÷íà â’ÿçê³ñòü — 107, 1,4·1020, 
2,7·1018, 4,0·1020 (Ïà·ñ) [1, 4, 14].

Ïðè ìîäåëþâàíí³ ðóõ³â íàäðîçëîìíèõ ³ øòàì-
ïîâèõ ñòðóêòóð ðîçãëÿíóòî ñèìåòðè÷í³ ôðàãìåíòè 
ðîçì³ðàìè 18 × 7 êì, â ÿêèõ ñèìåòðè÷íî ïðèëåãëà 
ä³ëÿíêà êðèñòàë³÷íî¿ ï³äîøâè çàâäîâæêè 7 êì ó âè-
ïàäêó íàäðîçëîìíèõ ñòðóêòóð çàçíàº çàíóðåííÿ ç³ 
øâèäê³ñòþ 1 ñì/ð³ê ï³ä ð³çíèìè êóòàìè äî ãîðè-
çîíòó, ó âèïàäêó øòàìïîâèõ ñòðóêòóð — ï³äíÿòòÿ 
âåðòèêàëüíî âãîðó, à òàêîæ ï³ä êóòîì 60º äî ãîðè-
çîíòó ç ò³ºþ ñàìîþ øâèäê³ñòþ. Ïðè ìîäåëþâàíí³ 
ñó÷àñíèõ ðóõ³â ñîëÿíèõ ñòðóêòóð êîðîáëåííÿ ðîç-
ãëÿíóòî ñèìåòðè÷íèé ôðàãìåíò ðîçì³ðîì 18 × 7 êì 
³ç ãîðèçîíòàëüíèì ñòèñíåííÿì ïðèëåãëî¿ ä³ëÿíêè 
êðèñòàë³÷íî¿ ï³äîøâè çàâäîâæêè 7 êì ç³ øâèäê³ñòþ 
1 ñì/ð³ê. Ïðè öüîìó â óñ³õ ðîçãëÿíóòèõ âèïàäêàõ íå-
àêòèâíó ÷àñòèíó ãîðèçîíòàëüíî¿ ï³äîøâè ³ çîâí³ø-
íþ áîêîâó ìåæó ñèìåòðè÷íîãî ôðàãìåíòà ïåðåäáà-
÷àºìî æîðñòêî çâ’ÿçàíèìè ç ïðèëåãëèìè ïîðîäàìè, 
à çîâí³øíþ ïîâåðõíþ — â³ëüíîþ â³ä íàâàíòàæåíü.

Ïðè ìîäåëþâàíí³ ñó÷àñíèõ ðóõ³â øòîêîâèõ 
ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð II ãðóïè äîñë³äæåíî 
ñèìåòðè÷í³ ôðàãìåíòè ðîçì³ðàìè 18 × 7 êì, â ÿêèõ 
ïðèëåãëà äî îñ³ ñèìåòð³¿ ãîðèçîíòàëüíà ä³ëÿíêà ï³ä-
îøâè çàâäîâæêè 7 êì çàçíàº çàíóðåííÿ ï³ä ð³çíèìè 
êóòàìè äî ãîðèçîíòó ç³ øâèäê³ñòþ 1 ñì/ð³ê ïðè òèõ 
ñàìèõ ãðàíè÷íèõ óìîâàõ. Ïðè ìîäåëþâàíí³ ñó÷àñ-
íèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð III ãðóïè òà-
êîæ ðîçãëÿíóòî ñèìåòðè÷í³ ôðàãìåíòè ðîçì³ðàìè 
18 × 7 êì. Ïðè öüîìó ï³äñîëüîâà ï³äîøâà ôðàãìåíòà 
º ïàñèâíîþ, à àêòèâíà áîêîâà ìåæà ï³ä ä³ºþ ðåã³î-
íàëüíèõ ðóõ³â ñòèñêàº ñîëÿíèé øòîê ó ãîðèçîíòàëü-
íîìó íàïðÿìêó ç³ øâèäê³ñòþ 1 ìì/ð³ê.

Çâåðíåìî óâàãó íà òå, ùî ïðè ìîäåëþâàíí³ ïî-
â³ëüíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ áóëà 
ïðèéíÿòà õàðàêòåðíà øâèäê³ñòü ðóõó äîñë³äæóâàíî¿ 
ä³ëÿíêè ï³äîøâè ôóíäàìåíòó ÷îõëà îñàäîâèõ ïîð³ä 
1 ñì/ð³ê. Òàêà ñàìà õàðàêòåðíà øâèäê³ñòü âèêîðèñ-
òàíà ó öèêë³ ðîá³ò À.Ñ. Ãðèãîð’ºâà òà ñï³âàâò. [4] ïðè 
ìîäåëþâàíí³ ìåõàí³÷íî¿ ïîâåä³íêè â ÷îõë³ îñàäîâèõ 
ïîð³ä Ïðèï’ÿòñüêî¿ çàïàäèíè, ùî áóëà âèêëèêàíà 
ðóõàìè áëîê³â êðèñòàë³÷íîãî ôóíäàìåíòó âçäîâæ 
ðîçëîì³â. Çàçíà÷èìî, ùî âåëè÷èíà ãîðèçîíòàëüíèõ 
ñòèñêàëüíèõ ðåã³îíàëüíèõ ðóõ³â ïîðÿäêó 1 ìì/ð³ê, 
ùî áóëà âèêîðèñòàíà ïðè ìîäåëþâàíí³, óçãîäæóºòü-
ñÿ ç äàíèìè, ÿê³ íàâåäåíî â ìîíîãðàô³¿ Ç. Êóêàëà [8].

Íà ðèñ. 1—5 ïîêàçàíî ñèìåòðè÷í³ ôðàãìåí-
òè ïðîñòîðîâîãî ðîçïîä³ëó çíà÷åíü âåðòèêàëüíî¿ 
ñêëàäîâî¿ øâèäêîñò³ ïîâ³ëüíèõ ðóõ³â (ìì/ð³ê) äî-
ñë³äæóâàíèõ ñîëÿíèõ ñòðóêòóð ç óðàõóâàííÿì ñèëè 
òÿæ³ííÿ.

Àíàë³ç ðåçóëüòàò³â. Óñòàíîâëåíî îñîáëèâîñò³ äè-
íàì³÷íî¿ ïîâåä³íêè óñ³õ ðîçãëÿíóòèõ âèùå ëîêàëüíèõ 
ñîëÿíèõ ñòðóêòóð ÄÄÇ, îòæå, ð³çí³ ìåõàí³çìè ôîð-
ìóâàííÿ âóãëåâîäíåâèõ ïàñòîê. Çà çàäàíî¿ õàðàê-
òåð íî¿ øâèäêîñò³ ðóõó ä³ëÿíêè ôóíäàìåíòó 1 ñì/ð³ê
íàé³íòåíñèâí³øèõ âåðòèêàëüíèõ ðóõ³â çàçíàþòü íàä-
ðîçëîìí³ ñîëÿí³ ñòðóêòóðè I ãðóïè (äèâ. ðèñ. 1). Ìàê-
ñèìàëüí³ øâèäêîñò³ ðóõó âñåðåäèí³ ñîëÿíèõ òîâù 
ìîæóòü äîñÿãòè ~1,5 ìì/ð³ê. ²íòåíñèâí³ñòü öèõ ðó-
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Ðèñ. 1. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ïîâ³ëüíèõ ðóõ³â íàäðîçëîìíèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð I ãðóïè. Çà-
íóðåííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê: à — ï³ä êóòîì 90º äî ãîðèçîíòó, á — ï³ä êóòîì 
45º, â — ï³ä êóòîì 30º; ã — ïðè çàì³ùåíí³ 1 êì âåðõíüîãî ñîëüîâîãî øàðó ï³ñêîâèêàìè (β=30º)
Fig. 1. Distribution of vertical velocity component of slow movements of above fault local salt structures of the I-group: à — case of 
horizontal structure basement sinking with velocity of 1 cm over year at the angle of 90º to horizon, á — at the angle of 45º, â — at 
the angle of 30º; ã — at replacement of the top salt km-layer by sand rocks (β=30º)

Ðèñ. 2. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ïîâ³ëüíèõ ðóõ³â øòàìïîâèõ ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð I ãðóïè: à — ï³ä-
í³ìàííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê ï³ä êóòîì 90º äî ãîðèçîíòó; á — òå ñàìå ï³ä êóòîì 60º
Fig. 2. Distribution of vertical velocity component of slow movements of stump local salt structures of the I group: à — case of hori-
zontal structure basement rising with velocity of 1 cm over year at the angle of 90º to horizon; á — at the angle of 60º
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Ðèñ. 3. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ïîâ³ëüíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð êîðîáëåííÿ I ãðóïè: à — ãî-
ðèçîíòàëüíå ñòèñíåííÿ ãîðèçîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê; á — ïðè çàì³ùåíí³ 1 êì âåðõíüîãî 
ñîëüîâîãî øàðó ï³ñêîâèêàìè

Fig. 3. Distribution of vertical velocity component of slow movements of contraction local salt structures of the I group: à — case of 
the horizontal structure basement compressing by velocity of 1 cm over year; á — at replacement of the top salt km-layer by sand rocks

Ðèñ. 4. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ïîâ³ëüíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð II ãðóïè, çàíóðåííÿ ãîðè-
çîíòàëüíî¿ ä³ëÿíêè ï³äîøâè ñòðóêòóðè ç³ øâèäê³ñòþ 1 ñì/ð³ê ï³ä êóòîì 45º äî ãîðèçîíòó: à — òîâñòèé ñîëÿíèé øòîê (ðàä³óñ 
âåðõíüî¿ ÷àñòèíè øòîêó — 6 êì, ðàä³óñ ñîëÿíîãî ÿäðà øòîêó — 12 êì); á —òîíêèé ñîëÿíèé øòîê (ðàä³óñ âåðõíüî¿ ÷àñòèíè 
øòîêó — 3 êì, ðàä³óñ ñîëÿíîãî ÿäðà øòîêó — 9 êì)

Fig. 4. Distribution of vertical velocity component of slow movements of local salt structures of the II group at the case of horizontal 
structure basement sinking with velocity of 1 cm over year at the angle of 45º to horizon: a — case of the thick salt stock (radius of the 
top stock part — 6 km, radius of the salt stock core — 12 km); á — case of the thin salt stock (radius of the top stock part — 3 km, 
radius of the salt stock core — 9 km)

õ³â ò³ñíî êîðåëþº ç íàïðÿìêîì ðîçëîìíî-áëîêîâèõ 
ðóõ³â ³ ïîòóæí³ñòþ ñîëÿíèõ ïîäóøîê. Ïîëîæèñò³ 
ðîçëîìíî-áëîêîâ³ ðóõè ïîòóæí³øèõ ñîëÿíèõ òîâù 
ïðèâîäÿòü äî ³íòåíñèâí³øîãî ñîëÿíîãî òåêòîãåíåçó. 
Àêòèâíèé ñîëÿíèé òåêòîãåíåç, ó ñâîþ ÷åðãó, çó-
ìîâëþº ôîðìóâàííÿ áàãàòüîõ ëîêàëüíèõ ïîðóøåíü 
³ òð³ùèí ó ñîëÿíèõ òîâùàõ, ïî ÿêèõ ðàçîì ç âîäîþ 
ïðîñî÷óþòüñÿ òà íàêîïè÷óþòüñÿ âóãëåâîäí³. Ìîæíà 
ïðèïóñòèòè, ùî ³íòåíñèâí³ñòü ïðîöåñ³â ôîðìóâàí-
íÿ âóãëåâîäíåâèõ ïàñòîê ó ñîëÿíèõ ñòðóêòóðàõ ÄÄÇ 
ò³ñíî ïîâ’ÿçàíà ç àêòèâ³çàö³ºþ ðîçëîìíî-áëîêîâèõ 
ðóõ³â ³ íàÿâí³ñòþ äîñòàòíüî¿ ïîòóæíîñò³ ñîëÿíèõ 
òîâù ó ðåã³îí³. Ðàçîì ç òèì çîíà òåêòîí³÷íèõ ïîðó-
øåíü óñåðåäèí³ ñîëÿíèõ òîâù, òîáòî éìîâ³ðíà çîíà 
ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê, âèçíà÷àºòüñÿ 

ðîçì³ðàìè ï³äîøâè àêòèâíîãî áëîêà êðèñòàë³÷íîãî 
ôóíäàìåíòó: ÷èì á³ëüøà ïëîùà öüîãî áëîêà, òèì 
á³ëüøà ïëîùà ³íòåíñèâíîãî ñîëÿíîãî òåêòîãåíåçó, 
òîáòî ä³ëÿíêà ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê.

Àíàë³ç ïîâ³ëüíèõ ðóõ³â ñîëÿíèõ ñòðóêòóð I ãðóïè 
ïîêàçàâ, ùî âóãëåâîäíåâ³ ïàñòêè óòâîðþþòüñÿ ³ â 
ñòðóêòóðàõ êîðîáëåííÿ (äèâ. ðèñ. 3). Ä³éñíî, â öüî-
ìó âèïàäêó àêòèâí³ ä³ëÿíêè ñîëÿíèõ òîâù ç³ñòàâí³ 
ç â³äïîâ³äíèìè ä³ëÿíêàìè íàäðîçëîìíèõ ñòðóêòóð.

Íàéìåíø ³íòåíñèâí³ ïîâ³ëüí³ ðóõè âñåðåäèí³ 
ñîëÿíèõ òîâù õàðàêòåðí³ äëÿ øòàìïîâèõ ñòðóêòóð 
(äèâ. ðèñ. 2). Âåðòèêàëüíå ï³äí³ìàííÿ àêòèâíîãî 
áëîêà âñåðåäèí³ öèõ ñòðóêòóð ñïðè÷èíþº ïðîñ³-
äàííÿ ñîëÿíî¿ ïîäóøêè â³äíîñíî öüîãî áëîêà. Ïðè 
öüîìó çíà÷íèõ ïîðóøåíü ó ñîëÿíèõ òîâùàõ íå â³ä-
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Ðèñ. 5. Ðîçïîä³ë âåðòèêàëüíî¿ ñêëàäîâî¿ øâèäêîñò³ ïîâ³ëüíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð III ãðóïè, ãîðèçîíòàëüíå 
ñòèñíåííÿ øòîêîâî¿ ñîëÿíî¿ ñòðóêòóðè ç³ øâèäê³ñòþ 1 ìì/ð³ê: à — òîâñòèé ñîëÿíèé øòîê; á — òîíêèé ñîëÿíèé øòîê

Fig. 5. Distribution of vertical velocity component of slow movements of local salt structures of the III group at the case of horizontal 
structure compressing with velocity of 1 mm over year: a — case of the thick salt stock; á — case of the thin salt stock

áóâàºòüñÿ, îòæå, â³äíîñíî ïîâ³ëüíèì º ³ ôîðìóâàííÿ 
âóãëåâîäíåâèõ ïàñòîê.

Ó ðàç³ ïîâ³ëüíèõ ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóê-
òóð II ãðóïè (äèâ. ðèñ. 4) øâèäê³ñòü óñåðåäèí³ ñî-
ëÿíèõ òîâù çàëåæíî â³ä ïîëîæèñòîñò³ ðîçëîìíî-
áëîêîâèõ ðóõ³â ³ ïîòóæíîñò³ ñîëÿíèõ øòîê³â ìîæå 
áóòè çíà÷íîþ. Òàêèì ÷èíîì, òåêòîí³÷í³ ïîðóøåííÿ 
óñåðåäèí³ ñîëÿíèõ òîâù ³, â³äïîâ³äíî, àêòèâíå ôîð-
ìóâàííÿ âóãëåâîäíåâèõ ïàñòîê ìîæóòü áóòè äîâîë³ 
³íòåíñèâíèìè. Îäíàê ðîçì³ðè ñîëÿíèõ ÿäåð øòî-
êîâèõ ñòðóêòóð çíà÷íî ìåíø³ çà ðîçì³ðè ñîëÿíèõ 
ïîäóøîê ñòðóêòóð I ãðóïè ³ òîìó éìîâ³ðí³ñòü çíàéòè 
òóò âóãëåâîäíåâ³ ïîêëàäè ïðîìèñëîâîãî ìàñøòàáó 
çíà÷íî íèæ÷à.

Ó ðàç³ ïîâ³ëüíèõ ãîðèçîíòàëüíèõ ðåã³îíàëüíèõ 
ðóõ³â ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð III ãðóïè (ðèñ. 5) 
âåðòèêàëüí³ ïîâ³ëüí³ ðóõè âñåðåäèí³ ñîëÿíèõ øòîê³â 
äóæå íåçíà÷í³, îòæå, ³ òåêòîí³÷í³ ïîðóøåííÿ òóò 
íåâåëèê³, òîìó éìîâ³ðí³ñòü àêòèâíîãî ôîðìóâàííÿ 
âóãëåâîäíåâèõ ïàñòîê âñåðåäèí³ öèõ ñòðóêòóð äî-
ñòàòíüî íèçüêà.

Âèñíîâêè. Çã³äíî ³ç çàãàëüíèì àíàë³çîì ðåçóëü-
òàò³â êîìï’þòåðíîãî ìîäåëþâàííÿ äèíàì³÷íî¿ ïî-
âåä³íêè ëîêàëüíèõ ñîëÿíèõ ñòðóêòóð ÄÄÇ, ³íòåí-
ñèâí³ñòü ïîâ³ëüíèõ òåêòîí³÷íèõ ðóõ³â óñåðåäèí³ ñî-
ëÿíèõ óòâîðåíü öèõ ñòðóêòóð ³ â³äïîâ³äíèé ïðîöåñ 
ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê ò³ñíî êîðåëþþòü 
ç íàïðÿìêîì ðîçëîìíî-áëîêîâèõ ðóõ³â ³ ïîòóæí³ñòþ 
ñîëÿíèõ òîâù. Ïîëîæèñò³ ðîçëîìíî-áëîêîâ³ ðóõè 
ïîòóæí³øèõ ñîëÿíèõ òîâù ñïðè÷èíþþòü ³íòåí-
ñèâí³øèé ñîëÿíèé òåêòîãåíåç. Àêòèâíèé ñîëÿíèé 
òåêòîãåíåç, ó ñâîþ ÷åðãó, ïðèâîäèòü äî ôîðìóâàííÿ 
áàãàòüîõ ëîêàëüíèõ ïîðóøåíü ³ òð³ùèí ó ñîëÿíèõ 
óòâîðåííÿõ ñòðóêòóð. Ðàçîì ç òèì çîíà òåêòîí³÷-

íèõ ïîðóøåíü óñåðåäèí³ ñîëÿíèõ òîâù âèçíà÷àºòüñÿ 
ðîçì³ðàìè ï³äîøâè àêòèâíîãî áëîêà êðèñòàë³÷íîãî 
ôóíäàìåíòó. Íàéàêòèâí³øèé ïðîöåñ ôîðìóâàííÿ 
âóãëåâîäíåâèõ ïàñòîê â³äáóâàºòüñÿ âñåðåäèí³ íàä-
ðîçëîìíèõ ñîëÿíèõ ñòðóêòóð, à äàë³ — ó ñòðóêòóðàõ 
êîðîáëåííÿ. Íàéìåíø ³íòåíñèâí³ ïîâ³ëüí³ ðóõè âñå-
ðåäèí³ ñîëÿíèõ óòâîðåíü õàðàêòåðí³ äëÿ øòàìïîâèõ 
ñòðóêòóð. Íàé³ìîâ³ðí³øå ïðîìèñëîâ³ ïîêëàäè âóãëå-
âîäí³â ôîðìóþòüñÿ ñàìå ó ëîêàëüíèõ ñîëÿíèõ ñòðóê-
òóðàõ I ãðóïè, îñîáëèâî ó íàäðîçëîìíèõ ñòðóêòóðàõ 
³ ñòðóêòóðàõ êîðîáëåííÿ. Ïðè öüîìó ïðèðîçëîìí³ 
ñîëÿí³ ñòðóêòóðè òàêîæ ìîæíà ââàæàòè äîñòàòíüî 
ïåðñïåêòèâíèìè ùîäî ïðîìèñëîâî¿ ðîçâ³äêè.

Ó ëîêàëüíèõ ñîëÿíèõ ñòðóêòóðàõ II ãðóïè ³í-
òåíñèâí³ñòü òåêòîí³÷íèõ ïîðóøåíü âñåðåäèí³ ñî-
ëÿíèõ øòîê³â çàëåæíî â³ä ïîëîæèñòîñò³ ðîçëîìíî-
áëîêîâèõ ðóõ³â ³ ïîòóæíîñò³ ñîëÿíèõ òîâù òàêîæ 
ìîæå áóòè çíà÷íîþ. Îäíàê ðîçì³ðè ñîëÿíèõ ÿäåð 
øòîêîâèõ ñòðóêòóð çíà÷íî ìåíø³ çà ðîçì³ðè ñî-
ëÿíèõ ïîäóøîê ëîêàëüíèõ ñòðóêòóð I ãðóïè, òîìó 
éìîâ³ðí³ñòü çíàéòè òóò âóãëåâîäíåâ³ ïîêëàäè ïðî-
ìèñëîâîãî ìàñøòàáó çíà÷íî íèæ÷à. Â ðàç³ òåêòîí³÷-
íèõ ãîðèçîíòàëüíèõ ðåã³îíàëüíèõ ðóõ³â ëîêàëüíèõ 
ñîëÿíèõ ñòðóêòóð III ãðóïè âåðòèêàëüí³ òåêòîí³÷í³ 
ðóõè âñåðåäèí³ ñîëÿíèõ øòîê³â äóæå íåçíà÷í³, éìî-
â³ðí³ñòü ôîðìóâàííÿ âóãëåâîäíåâèõ ïàñòîê äîñòàò-
íüî íèçüêà.

Ðåçóëüòàòè öüîãî äîñë³äæåííÿ ìîæóòü áóòè âè-
êîðèñòàí³ äëÿ ðîçâ³äêè âóãëåâîäíåâèõ ïîêëàä³â ó 
ìåæàõ ÄÄÇ. Ó ïîäàëüøîìó çàïðîïîíîâàíèé ìåòîä 
ìîæå áóòè çàñòîñîâàíèé äëÿ ðîçðîáêè ïðàêòè÷íî 
çíà÷óùî¿ ìåòîäèêè âèÿâëåííÿ âóãëåâîäíåâèõ ïàñ-
òîê ó ì³ñöÿõ ãåîòåêòîí³÷íî¿ àêòèâ³çàö³¿ ñîëåíîñíèõ 
îñàäîâèõ áàñåéí³â.
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Ñ öåëüþ èññëåäîâàíèÿ ìåõàíèçìîâ ôîðìèðîâàíèÿ óãëåâîäîðîäíûõ ëîâóøåê â ëîêàëüíûõ ñòðóêòóðàõ 
Äíåïðîâñêî-Äîíåöêîé âïàäèíû íà îñíîâå âàðèàöèîííîãî êîíå÷íî-ýëåìåíòíîãî ìåòîäà ïðîâåäåíî ÷èñëåííîå 
ìîäåëèðîâàíèå ìåäëåííûõ òåêòîíè÷åñêèõ äâèæåíèé âíóòðè ñîëÿíûõ òîëù óêàçàííûõ ñòðóêòóð. Ïîêàçàíî, 
÷òî íàèáîëåå àêòèâíûé ïðîöåññ ôîðìèðîâàíèÿ óãëåâîäîðîäíûõ ëîâóøåê ïðîèñõîäèò âíóòðè íàäðàçëîìíûõ 
ñîëÿíûõ ñòðóêòóð. Ïðè ýòîì áîëåå ïîëîãèå òåêòîíè÷åñêèå äâèæåíèÿ âíóòðè áîëåå ìîùíûõ ñîëÿíûõ òîëù 
ïðèâîäÿò ê áîëåå èíòåíñèâíîìó ïðîöåññó ôîðìèðîâàíèÿ ëîâóøåê. Àêòèâíîå ôîðìèðîâàíèå ëîâóøåê õà-
ðàêòåðíî è äëÿ ñòðóêòóð êîðîáëåíèÿ. Ïðîöåññû ôîðìèðîâàíèÿ óãëåâîäîðîäíûõ ëîâóøåê ýòîé ãðóïïû íà-
èìåíåå èíòåíñèâíû â øòàìïîâûõ ñòðóêòóðàõ. Â ñëó÷àå ëîêàëüíûõ ñîëÿíûõ ñòðóêòóð II ãðóïïû ôîðìèðîâà-
íèå óãëåâîäîðîäíûõ ëîâóøåê ìîæåò ïðîèñõîäèòü äîñòàòî÷íî èíòåíñèâíî, íî âåðîÿòíîñòü îáíàðóæèòü çäåñü 
óãëåâîäîðîäíûå çàëåæè ïðîìûøëåííîãî ìàñøòàáà çíà÷èòåëüíî íèæå, ÷åì â ñîëÿíûõ ñòðóêòóðàõ I ãðóïïû. 
Â ñëó÷àå ñîëÿíûõ ñòðóêòóð III ãðóïïû âåðîÿòíîñòü àêòèâíîãî ôîðìèðîâàíèÿ óãëåâîäîðîäíûõ ëîâóøåê â íèõ 
äîñòàòî÷íî íèçêàÿ.

Êëþ÷åâûå ñëîâà: êîìïüþòåðíîå ìîäåëèðîâàíèå, ëîêàëüíûå ñîëÿíûå ñòðóêòóðû Äíåïðîâñêî-Äîíåöêîé âïàäèíû, 
ôîðìèðîâàíèå óãëåâîäîðîäíûõ ëîâóøåê.
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Purpose. Nowadays we know that local salt structures of the Dniepr-Donetsk Depression (DDD) characterize by a 
diverse structure, lithology and formation history. On the other hand, all this variety of structural forms is result of 
only a few main structural factors of their genesis: the vertical movements of the blocks of the crystalline basement, 
regional tangential movements and stresses and movements associated with the salt tectonics. As a morphology, age and 
genesis of the local salt DDD structures closely connected with the formation of hydrocarbon traps and as a result — 
oil and gas concentration places. So actually to carry out computer modeling of slow tectonic movements into the salt 
masses of different types of those structures with the purpose of hydrocarbon traps forming mechanism understanding.
Design/methodology/approach. On the base of variation finite-element method for the Kelvin-Voight visco-elastic 
problem resolving, we carried out computer modeling of slow tectonic movements into the salt masses of different 
types of the local salt DDD structures with the purpose of hydrocarbon traps forming processes investigation.
Findings. The results of computer modeling show the most active process of the hydrocarbon traps formation occurs 
inside the above fault salt local DDD structures, at that time more sloping tectonic movements within more powerful 
salt masses lead to more intensive formation of the traps. The next on activity of the traps formation are contraction 
salt local DDD structures. The least intensive hydrocarbon traps formation processes of the I-group appropriate to the 
stump salt local DDD structures. Therefore, most likely, to discover industrial hydrocarbons deposits into the local 
salt DDD structures of the I group, especially in the above fault and contraction structures. In the case of local salt 
DDD structures of the II group, the hydrocarbon traps formation can be quite intensive, but probability of finding 
here hydrocarbon deposits of an industrial scale is much lower than in salt structures of the I group. In the case of 
salt structures of group III, the probability of the active hydrocarbon traps formation processes within these structures 
is quite low.
Practical value/implications. One can use obtained results for practical geophysical and geological works with a purpose 
of effective exploration of oil and gas deposits in the active salt basins. In further, actually to use presented method 
for more detailed oil-gas deposits investigation in the DDD region.
Keywords: computer modeling, local salt DDD structures, hydrocarbon traps formation.
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