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Ñòàòòÿ ïðèñâÿ÷åíà àïðîáàö³¿ çàñîá³â 2D–3D â³çóàë³çàö³¿ öèôðîâèõ ãåîëîã³÷íèõ ìîäåëåé â ãàëóç³ íàôòîãàçîâî¿
ãåîëîã³¿. Ñèñòåìó äîñë³äæåíî íà ãåîëîã³÷íèõ îá’ºêòàõ ãîëîâíî¿ íàôòîãàçîíîñíî¿ ïðîâ³íö³¿ Óêðà¿íè – Äí³ïðîâ-
ñüêî-Äîíåöüêî¿ çàïàäèíè. Ó ôóíêö³îíàëüíîìó â³äíîøåíí³ ðîçãëÿíóòî ïðîãðàìí³ êîìïëåêñè, ÿê³ âõîäÿòü äî
ñêëàäó ö³º¿ ñèñòåìè. Â³äïîâ³äíå ïðîãðàìíå çàáåçïå÷åííÿ ñòâîðåíî íà áàç³ Ã²Ñ ArcView 3.n ç âèêîðèñòàííÿì
êîìï³ëÿòîð³â Delphy òà Fortran ³ ³ñíóº ó âèãëÿä³ ï³äñèñòåìè ñïåö³àë³çîâàíî¿ ãåî³íôîðìàö³éíî¿ ñèñòåìè ìîäåëþ-
âàííÿ ãåîëîã³÷íèõ îá’ºêò³â.

Êëþ÷îâ³ ñëîâà: íàôòîãàçîâà ãåîëîã³ÿ, ãåî³íôîðìàö³éíà ñèñòåìà, ÷èñëîâ³ ðåã³îíàëüí³ ìîäåë³, ïðîñòîðîâèé àíàë³ç,
2D–3D â³çóàë³çàö³ÿ.

Âñòóï. Ñó÷àñí³ äîñë³äæåííÿ â ãàëóç³ íàôòîãà-
çîâî¿ ãåîëîã³¿ îáîâ’ÿçêîâî çàê³í÷óþòüñÿ ïîáóäî-
âîþ òðèâèì³ðíî¿ ãåîëîã³÷íî¿ ìîäåë³, ÿêà, â ñâîþ
÷åðãó, º îñíîâîþ äëÿ ïðèéíÿòòÿ òåõíîëîã³÷íèõ ³
ô³íàíñîâèõ ð³øåíü. ßêùî ïðîáëåìó ïîáóäîâè ìî-
äåëåé ëîêàëüíèõ îá’ºêò³â ìîæíà ââàæàòè ðîçâ’ÿ-
çàíîþ, òî ïèòàííÿ ïîáóäîâè ðåã³îíàëüíèõ ãåîëî-
ã³÷íèõ ìîäåëåé, ÿê³ âêëþ÷àþòü âåëèêó ê³ëüê³ñòü
ëîêàëüíèõ îá’ºêò³â ³ íå äîñë³äæåíó òåðèòîð³þ ì³æ
íèìè, çàëèøàºòüñÿ â³äêðèòèì. Íàâåäåíî ðåçóëü-
òàòè àïðîáàö³¿ ãåî³íôîðìàö³éíî¿ ñèñòåìè äëÿ ïî-
áóäîâè ðåã³îíàëüíèõ ãåîëîã³÷íèõ ìîäåëåé, ¿õ ïðî-
ñòîðîâîãî àíàë³çó òà â³çóàë³çàö³¿.

Âèïðîáóâàííÿ ïðîãðàìíîãî êîìïëåêñó. Ãåî-
³íôîðìàö³éíà ñèñòåìà ñêëàäàºòüñÿ ç òðüîõ êîìï-
ëåêñ³â ïðîãðàì, àäàïòîâàíèõ àáî ðîçðîáëåíèõ áåç-
ïîñåðåäíüî ArcView àáî ó ñåðåäîâèùàõ Fortran,
Delphi òà ³íòåãðîâàíèõ ó ïðîåêò ArcView çà äîïî-
ìîãîþ òàêèõ DLL-òåõíîëîã³é [4, 5].
A. Êîìïëåêñ ïðîãðàì äëÿ ïîáóäîâè 2D ìîäåëåé

ãåîëîã³÷íèõ ìåæ, ë³òîëîã³÷íèõ òà ºìí³ñíî-
ô³ëüòðàö³éíèõ ïàðàìåòð³â ç óðàõóâàííÿì ïîâ-
íîãî êîìïëåêñó âèõ³äíî¿ ³ àïð³îðíî¿ ³íôîð-
ìàö³¿ – Geomapping. Êîìïëåêñ ðîçðîáëåíî â
ñåðåäîâèù³ ArcView òà Fortran Power Station
[2, 3].

B. Êîìïëåêñ ïðîãðàì 3D â³çóàë³çàö³¿ ìîäåëåé.
Êîìïëåêñ ðîçðîáëåíî â ñåðåäîâèùàõ Delphi òà
ArcView ³ äàº çìîãó áóäóâàòè âåðòèêàëüí³ ðîç-
ð³çè âçäîâæ äîâ³ëüíèõ òðàñ, ãîðèçîíòàëüí³
çð³çè (ãåîëîã³÷í³ êàðòè), êàðòè íà äîâ³ëüíèõ
ïîâåðõíÿõ, àêñîíîìåòðè÷í³ ïðîåêö³¿ òà ë³òî-
ëîã³÷í³ êóáè [4, 5].

C. Êîìïëåêñ ïðîãðàì ïðîñòîðîâîãî àíàë³çó ìî-
äåëåé (ïðèéíÿòòÿ ³íæåíåðíèõ ð³øåíü). Êîìï-
ëåêñ ðîçðîáëåíî â ñåðåäîâèù³ ArcView ³ âêëþ-
÷àº çàñîáè ïîáóäîâè ïðîñòîðîâî¿ êîðåëÿö³¿,

êëàñòåðèçàö³¿, êëàñèô³êàö³¿ òà ï³äðàõóíêó
îá’ºì³â (çàïàñ³â) ãåîëîã³÷íèõ ò³ë [6, 8, 9].
Äëÿ óïðàâë³ííÿ ïðîöåñàìè ìîäåëþâàííÿ,

â³çóàë³çàö³¿ òà ïðîñòîðîâîãî àíàë³çó 3D ðåã³îíàëü-
íèõ ãåîëîã³÷íèõ ìîäåëåé ðîçðîáëåíî çðó÷í³
“äðóæí³” ³íòåðôåéñè íà áàç³ ñòàíäàðòíîãî îá’ºêòíî-
îð³ºíòîâàíîãî ³íòåðôåéñó ArcView ³ çàãàëüíîïðèé-
íÿòî¿ ãåîëîã³÷íî¿ òåðì³íîëîã³¿.

Êîìïëåêñ ïðîãðàì ðåã³îíàëüíîãî ãåîëîã³÷íî-
ãî ìîäåëþâàííÿ ³ â³çóàë³çàö³¿ àïðîáîâàíî íà ãåî-
ëîã³÷íèõ îá’ºêòàõ ãîëîâíî¿ íàôòîãàçîíîñíî¿
ïðîâ³íö³¿ Óêðà¿íè – Äí³ïðîâñüêî-Äîíåöüêî¿ çà-
ïàäèíè (ÄÄÇ): Òàëàëà¿âñüêî-Àðòþõ³âñüêà ãðóïà
ñòðóêòóð, Ñð³áíåíñüêà çàïàäèíà òà Ëåëÿê³âñüêî-
Ãí³äèíö³âñüêà ãðóïà ñòðóêòóð, çã³äíî ³ç ñó÷àñíèì
íàôòîãàçîãåîëîã³÷íèì ðàéîíóâàííÿì [1, 11].

ßê îá’ºêò ìîäåëþâàííÿ â ðîçð³ç³ â³äêëàä³â ìè
âèáðàëè âåðõíüîïàëåîçîéñüêèé ðåã³îíàëüíî íà-
ôòîãàçîïðîäóêòèâíèé êîìïëåêñ, ÿêèé ïîä³ëÿþòü
íà òðè ï³äêîìïëåêñè [1, 11]: íèæíüîêàì’ÿíîâó-
ã³ëüíèé, ñåðåäíüîêàì’ÿíîâóã³ëüíèé òà âåðõíüî-
êàì’ÿíîâóã³ëüíèé–íèæíüîïåðìñüêèé. Ñòðóêòóð-
íó îñíîâó êîìïëåêñó ñêëàäàþòü ïðîñòîðîâ³  ìåæ³
â³ää³ë³â êàì’ÿíîâóã³ëüíî¿, ïåðìñüêî¿ òà òð³àñîâî¿
ñèñòåì: ï³äîøâè íèæíüîêàì’ÿíîâóã³ëüíîãî (Ñ1),
ñåðåäíüîêàì’ÿíîâóã³ëüíîãî (Ñ2), âåðõíüîêàì’ÿíî-
âóã³ëüíîãî (Ñ3), íèæíüîïåðìñüêîãî (P1), âåðõíüî-
ïåðìñüêîãî (P2), íèæíüîòð³àñîâîãî (Ò2), ñåðåäíüî-
òð³àñîâîãî (Ò2). 2D ìîäåë³ öèõ ìåæ ïîáóäîâàíî çà
ñâåðäëîâèííèìè äàíèìè ó ñåðåäîâèù³ ïðîãðàì-
íîãî êîìïëåêñó Geomapping.

Êëàñòåðèçàö³þ ³ êëàñèô³êàö³þ  íàôòîãàçîïåð-
ñïåêòèâíèõ îá’ºêò³â ó ìåæàõ ä³ëÿíîê àïðîáàö³¿ âè-
êîíàíî ó ïðîñòîð³ ÷îòèðüîõ ôàêòîð³â: ãëèáèíà
ïîêð³âë³ íèæíüîêàì’ÿíîâóã³ëüíèõ â³äêëàä³â, ñó-
÷àñíèé âåðòèêàëüíèé òåìïåðàòóðíèé ãðàä³ºíò, ëî-
êàëüíà ñêëàäîâà ñòðóêòóðíîãî òðåíäó, ìàêñèìàëü-
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Ðèñ. 1. Ñòðóêòóðíà êàðòà ïî ï³äîøâ³ â³äêëàä³â ñåðåäíüî-
òð³àñîâîãî â³ää³ëó

Ðèñ. 2. Ãåîëîã³÷íà êàðòà íà çð³ç³ –2500 ì

íà òåìïåðàòóðà ïðîãð³âó ïðîäóêòèâíî¿ òîâù³
(âåðõíüîâ³çåéñüê³ øàðè íèæíüîêàì’ÿíîâóã³ëüíèõ
â³äêëàä³â). Öèôðîâ³ êàðòè îñòàííüîãî ôàêòîðà äëÿ
çíà÷íî¿ ÷àñòèíè ÄÄÇ çàïîçè÷åí³ ³ç ïóáë³êàö³é
[7, 10]. Öèôðîâ³ ìîäåë³ ³íøèõ ôàêòîð³â ïîáóäî-
âàí³ àâòîðîì çà ñâåðäëîâèííèìè äàíèìè, îòðèìà-
íèìè â ðåçóëüòàò³ ïîøóêîâî-ðîçâ³äóâàëüíîãî ðîç-
áóðþâàííÿ çîí àïðîáàö³¿ çàñîáàìè ðîçðîáëåíî¿
ãåî³íôîðìàö³éíî¿ ñèñòåìè.

Â ìåæàõ êîæíîãî ç îá’ºêò³â áóðîâèìè òà ñåéñ-
ìîðîçâ³äóâàëüíèìè ðîáîòàìè â³äêðèòî ê³ëüêà íàô-
òîâèõ, íàôòîãàçîâèõ ³ íàôòîãàçîêîíäåíñàòíèõ ðî-
äîâèù. Òåðèòîð³þ ðîçáóðåíî âêðàé íåð³âíîì³ðíî,
ïîøóêîâ³ ³ ðîçâ³äóâàëüí³ ñâåðäëîâèíè çîñåðåäæå-
íî ïåðåâàæíî â ìåæàõ â³äêðèòèõ ñåéñìîðîçâ³äêîþ
àíòèêëèíàëüíèõ ñòðóêòóð. Òàêèé ðîçïîä³ë ³íôîð-
ìàö³¿ ïðî îá’ºêò âèçíà÷åíèé ³ñíóþ÷îþ ìåòîäèêîþ
ïîøóê³â ðîäîâèù, ÿêà íà öåé ÷àñ º îïòèìàëüíîþ.

Òàëàëà¿âñüêî-Àðòþõ³âñüêà ãðóïà ñòðóêòóð íà-
ëåæèòü äî Ï³âí³÷íî¿ ïðèáîðòîâî¿ çîíè ó ï³âí³÷íî-
ñõ³äí³é ÷àñòèí³ ÄÄÇ.

Áóðîâèìè òà ñåéñìîðîçâ³äóâàëüíèìè ðîáîòà-
ìè òóò â³äêðèòî 3 íàôòîâ³ òà 10 íàôòîãàçîâèõ ³
ãàçîêîíäåíñàòíèõ ðîäîâèù.

Íà ïåðøîìó åòàï³ íåçàëåæíî îäíà â³ä îäíî¿ ç
âèêîðèñòàííÿì òåõí³êè àâòîàíàëîãó áóëè ïîáóäî-
âàí³ ñòðóêòóðí³ ïîâåðõí³ ï³äîøîâ Ñ1, Ñ2, Ñ3, P1, P2.
Äàë³ áóëî âèêîíàíî ëîã³÷íå ïîãîäæóâàííÿ (íîð-
ìàë³çàö³þ) ìåæ, ñóòü ÿêîãî ïîëÿãàëà â àâòîìàòè÷-
íîìó íà îñíîâ³ àëãåáðè ïîâåðõîíü âèçíà÷åíí³ ìåæ
ïîøèðåííÿ ³ òîâùèí â³äêëàä³â êîæíîãî â³ää³ëó.
Ï³äñòàâîþ äëÿ íîðìàë³çàö³¿ º ëîã³÷íèé âèñíîâîê,
çã³äíî ç ÿêèì ìîëîäøà ìåæà íå ìîæå áóòè íèæ-
÷îþ çà äàâí³øó. Ìîäåëü íîðìàë³çîâàíî¿ ìåæ³ ïî-
êàçàíî íà ðèñ. 1.

Äëÿ â³çóàë³çàö³¿ ìîäåë³ çàñîáàìè ðîçðîáëåíîãî
ïðîãðàìíîãî êîìïëåêñó ïîáóäîâàí³ ãåîëîã³÷íà
êàðòà ðàéîíó íà çð³ç³ –2500 ì (ðèñ. 2) òà ãåî-
ëîã³÷í³ ðîçð³çè  (ðèñ. 3).

Äëÿ âèä³ëåíîãî íà ãåîëîã³÷í³é êàðò³ ãðàô³êîþ
ArcView êâàäðàòà À (ðèñ. 2) ïîáóäîâàíî àêñîíî-
ìåòðè÷íó ïðîåêö³þ (ðèñ. 4).

Ðèñ. 3. Ãåîëîã³÷í³ ðîçð³çè ïî ë³í³ÿõ I–I (à) ³ I²–²I (á) (äèâ. ðèñ. 2)

à á
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Êð³ì àêñîíîìåòðè÷íî¿ ïðîåêö³¿, íà ÿê³é âèäíî
ò³ëüêè òðè ãðàí³ ñòàòè÷íîãî êóáà, ìîæíà ïîáóäó-
âàòè òðèâèì³ðíèé êóá, âñ³ ãðàí³ ÿêîãî äîñòóïí³
äëÿ îãëÿäó çà äîïîìîãîþ éîãî îáåðòàííÿ. Â êî-
æåí ìîìåíò ÷àñó âèäèìèìè º ëèøå 3 ãðàí³. Ôàê-
òè÷íî öå íåñê³í÷åííà ê³ëüê³ñòü àêñîíîìåòðè÷íèõ
ïðîåêö³é, ç ÿêèõ ìîæíà, îáåðòàþ÷è êóá, âèáðàòè
ïðîåêö³þ ç áàæàíèìè ãðàíÿìè â îáëàñò³ âèäè-
ìîñò³ (íàïðèêëàä, ïðîåêö³þ, íà ÿê³é âèäèìîþ º
íèæíÿ ãðàíü êóáà (ðèñ. 5).

Äëÿ êëàñòåðèçàö³¿ òåðèòîð³¿ â ïðîñòîð³ ÷îòè-
ðüîõ ôàêòîð³â ïðîâåäåíî åêñïåðèìåíòè ìåòîäàìè
êëàñòåðèçàö³¿ “çà â³äñòàííþ” òà “çà êóòîì” ç ìå-
òîþ ï³äáîðó îïòèìàëüíèõ ïàðàìåòð³â (ðèñ. 6, 7).

Ðåçóëüòàòè êëàñòåðèçàö³¿ “çà â³äñòàííþ”
(ðèñ. 6, a) äåìîíñòðóþòü çîíàëüí³ñòü ³ç çá³ëüøåí-
íÿì ãëèáèíè çàëÿãàííÿ ïðîäóêòèâíèõ â³äêëàä³â ³
òåìïåðàòóðè ¿õ ìàêñèìàëüíîãî ïðîãð³âó â íàïðÿì-
êó ç ï³âí³÷íîãî ñõîäó íà ï³âäåííèé çàõ³ä (â³ä ïðè-
áîðòîâî¿ äî öåíòðàëüíî¿ ÷àñòèíè ÄÄÇ). Âîäíî÷àñ

Ðèñ. 4. Àêñîíîìåòðè÷íà ïðîåêö³ÿ (ä³ëÿíêà À) Ðèñ. 5. Ñòðàòèãðàô³÷íèé êóá (ä³ëÿíêà À)

à á

Ðèñ. 6. Ðåçóëüòàòè êëàñòåðèçàö³¿: a – “çà â³äñòàííþ”, ãðàíè÷íà “â³äñòàíü” – 250; á – “çà êóòîì”, ãðàíè÷íèé “êóò” –
0,15. Óìîâí³ ïîçíà÷åííÿ äèâ. íà ðèñ. 7
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ñó÷àñíèé ãðàä³ºíò òåìïåðàòóðè â öüîìó íàïðÿìêó
çìåíøóºòüñÿ. ² ðîäîâèùà, ³ íåïðîäóêòèâí³ ñòðóê-
òóðè ëåæàòü ïðèáëèçíî íà ïîâåðõí³ ñòðóêòóðíîãî
òðåíäó. ßê âèäíî ç ðèñ. 6, a, íàôòîãàçîêîíäåí-
ñàòí³ é ãàçîêîíäåíñàòí³ ðîäîâèùà òÿæ³þòü äî
êëàñòåð³â 5–7, ÿê³ õàðàêòåðèçóþòüñÿ âèùèì ñòó-
ïåíåì ìàêñèìàëüíîãî ïðîãð³âó ïðîäóêòèâíèõ
â³äêëàä³â, á³ëüøîþ ãëèáèíîþ  ³ äåùî ìåíøèìè
çíà÷åííÿìè ñó÷àñíîãî ãðàä³ºíòà òåìïåðàòóðè ïî-
ð³âíÿíî ³ç ñóì³æíèì êëàñòåðîì 3. Ðàçîì ç òèì
íàôòîãàçîêîíäåíñàòí³ é íàôòîâ³ ðîäîâèùà ïðî-
ñòîðîâî çâ’ÿçàí³ ³ç êëàñòåðîì 2, ÿêèé õàðàêòåðè-
çóºòüñÿ òàêèìè ñàìèìè òåíäåíö³ÿìè çì³íè ôàê-
òîð³â ó ïðîñòîð³. Ç îãëÿäó íà öåé ðåçóëüòàò
ñòðóêòóðè, ÿê³ ïîòðàïëÿþòü ó êëàñòåð 3, ïåðåáó-
âàþòü ó ñïðèÿòëèâèõ óìîâàõ ç òî÷êè çîðó ãåíå-
ðàö³¿ âóãëåâîäí³â. ¯õ âñòàíîâëåíó íà öåé ÷àñ íå-
ïðîäóêòèâí³ñòü ïîÿñíþºìî àáî íåäîñòàòí³ìè
óìîâàìè äëÿ çáåðåæåííÿ ïîêëàäó â ïàñòö³, àáî
íåÿê³ñíèì ¿õ âèïðîáîâóâàííÿì íà åòàï³ ïîøóê³â.
Ìàòåð³àëè ïî öèõ ñòðóêòóðàõ äîö³ëüíî ïåðåãëÿ-
íóòè.

Ðåçóëüòàòè êëàñòåðèçàö³¿ “çà êóòîì” (ðèñ. 6, á)
äåìîíñòðóþòü á³ëüøó äèôåðåíö³àö³þ óìîâ ãåíå-
ðàö³¿ ïîêëàä³â ³ â³äñóòí³ñòü òðåíäó ¿õ çíà÷åíü.
Íàôòîãàçîêîíäåíñàòí³ é ãàçîêîíäåíñàòí³ ðîäîâè-
ùà òÿæ³þòü äî êëàñòåðà 6, ÿêèé õàðàêòåðèçóºòüñÿ
âèùèì ñòóïåíåì ìàêñèìàëüíîãî ïðîãð³âó ïðîäóê-
òèâíèõ â³äêëàä³â, á³ëüøîþ ãëèáèíîþ  ³ ìåíøèìè
çíà÷åííÿìè ñó÷àñíîãî ãðàä³ºíòà òåìïåðàòóðè ïî-
ð³âíÿíî ³ç ñóì³æíèìè êëàñòåðàìè. Âîäíî÷àñ íà-
ôòîâ³ ðîäîâèùà ïîòðàïëÿþòü ó êëàñòåð 1 ðàçîì ³ç
íåïðîäóêòèâíèì ñòðóêòóðàìè, òîáòî íå ðîçä³ëÿ-
þòüñÿ öèì ìåòîäîì.

Ðåçóëüòàòè êëàñèô³êàö³¿ ñòðóêòóð íà äâà êëàñè:
ïðîäóêòèâí³ ³ íåïðîäóêòèâí³, ïîêàçàíî íà ðèñ. 8.

Êëàñèô³êàö³ÿ “çà â³äñòàííþ” (ðèñ. 8, a) ó öüî-
ìó îçíàêîâîìó ïðîñòîð³ çàäîâ³ëüíî ðîçä³ëÿº ðî-
äîâèùà íà íàôòîâ³ + íàôòîãàçîêîíäåíñàòí³ òà
ãàçîêîíäåíñàòí³. Íåïðîäóêòèâí³ ñòðóêòóðè ïî-
òðàïëÿþòü â îáèäâ³ çîíè, îòæå, ïîòð³áíî âðàõî-
âóâàòè óìîâè çáåðåæåííÿ ïîêëàäó â ïàñòö³.

Êëàñèô³êàö³ÿ “çà êóòîì” (ðèñ. 8, á) íàâïàêè
çàäîâ³ëüíî ðîçä³ëÿº ðîäîâèùà ³ íåïðîäóêòèâí³
ñòðóêòóðè. Ìàòåð³àëè ïî íåïðîäóêòèâíèõ ñòðóê-
òóðàõ, ÿê³ ïîòðàïèëè ó ïðîäóêòèâíó çîíó, äîö³ëü-
íî ïåðåãëÿíóòè.

Ñð³áíåíñüêà çàïàäèíà ðîçì³ùóºòüñÿ â çîí³
Öåíòðàëüíîãî ãðàáåíà ÄÄÇ. Â ìåæàõ öüîãî ðàéî-
íó áóðîâèìè òà ñåéñìîðîçâ³äóâàëüíèìè ðîáîòàìè
â³äêðèòî 6 ãàçîêîíäåíñàòíèõ ðîäîâèù.

Äëÿ â³çóàë³çàö³¿ ìîäåë³ çàñîáàìè ðîçðîáëåíîãî
ïðîãðàìíîãî êîìïëåêñó ïîáóäîâàí³ ãåîëîã³÷íà
êàðòà ðàéîíó íà çð³ç³ –2000 ì (ðèñ. 9) ³ ãåîëîã³÷í³
ðîçð³çè (ðèñ. 10).

Ðèñ. 7. Ëåãåíäà äî ðåçóëüòàò³â êëàñòåðèçàö³¿ òà êëàñèô³êàö³¿

Ðèñ. 8. Ðåçóëüòàòè êëàñèô³êàö³¿: a – “çà â³äñòàííþ”, ãðàíè÷íà “â³äñòàíü” – 100; á  – “çà êóòîì”, ãðàíè÷íèé “êóò” – 2
à á
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Äëÿ âèä³ëåíîãî íà ãåîëîã³÷í³é êàðò³ ãðàô³êîþ
ArcView êâàäðàòà À (äèâ. ðèñ. 9) ïîáóäîâàíî àêñî-
íîìåòðè÷íó ïðîåêö³þ (ðèñ. 11) ³ ñòðàòèãðàô³÷íèé
êóá (ðèñ. 12).

Ó ìåæàõ çàçíà÷åíîãî îá’ºêòà â³äîì³ ò³ëüêè íà-
ôòîãàçîêîíäåíñàòí³ ðîäîâèùà. Äëÿ êëàñòåðèçàö³¿
òåðèòîð³¿ â ïðîñòîð³ ÷îòèðüîõ ôàêòîð³â áóëè ïðî-
âåäåí³ åêñïåðèìåíòè ìåòîäàìè êëàñòåðèçàö³¿ “çà
â³äñòàííþ” òà “çà êóòîì” ç ìåòîþ ï³äáîðó îïòè-
ìàëüíèõ ïàðàìåòð³â (ðèñ. 13).

Ó ðåçóëüòàò³ êëàñòåðèçàö³¿ “çà â³äñòàííþ”
(ðèñ. 13, à) âñ³ ðîäîâèùà ïîòðàïëÿþòü ó êëàñòåðè
2, 4, ÿê³ ëåæàòü íà ïîâåðõí³ ñòðóêòóðíîãî òðåíäó ³
õàðàêòåðèçóþòüñÿ  âåëèêèìè ãëèáèíàìè ³ ìàêñè-
ìàëüíèìè òåìïåðàòóðàìè ïðîãð³âó ïðîäóêòèâíèõ
â³äêëàä³â. Ñó÷àñíèé ãðàä³ºíò òåìïåðàòóðè â ìå-
æàõ îá’ºêòà ïðèáëèçíî îäíàêîâèé, òîáòî ðîäîâè-

ùà òÿæ³þòü äî ëîêàëüíèõ ï³äíÿòü ó íàéãëèáøèõ
÷àñòèíàõ.

Ðåçóëüòàòè êëàñòåðèçàö³¿ “çà êóòîì”
(ðèñ. 13, á) äåìîíñòðóþòü çâ’ÿçîê ðîäîâèù ³ç êëà-
ñòåðàìè 1, 3, … ç òàêèìè ñàìèìè, ÿê ³ ó ïîïåðåä-
íüîìó âèïàäêó, õàðàêòåðèñòèêàìè ôàêòîð³â. Ðîç-
ä³ëüíà çäàòí³ñòü êëàñòåðèçàö³¿ çà öèì ìåòîäîì
ã³ðøà çà ðîçä³ëüíó çäàòí³ñòü êëàñòåðèçàö³¿ “çà
â³äñòàííþ”.

Ðåçóëüòàòè êëàñèô³êàö³¿ ñòðóêòóð íà äâà êëà-
ñè, ïðîäóêòèâí³ é íåïðîäóêòèâí³, ïîêàçàíî íà
ðèñ. 14.

Çã³äíî ç êëàñèô³êàö³ºþ “çà â³äñòàííþ”
(ðèñ. 14, a), âñÿ òåðèòîð³ÿ îá’ºêòà íàëåæèòü äî îä-
íîãî êëàñó, ùî âêàçóº íà íååôåêòèâí³ñòü öüîãî ìå-
òîäó â ðîçãëÿíóò³é çîí³ ÄÄÇ ³ â óêàçàíîìó îçíàêî-
âîìó ïðîñòîð³.

Ðèñ. 9. Ãåîëîã³÷íà êàðòà íà çð³ç³ –2000 ì

Ðèñ. 10. Ãåîëîã³÷í³ ðîçð³çè ïî ë³í³ÿõ I–I (à) ³ ²I–²I (á) (äèâ. ðèñ. 9)

à á
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Ðèñ. 11. Àêñîíîìåòðè÷íà ïðîåêö³ÿ (ä³ëÿíêà À) Ðèñ. 12. Ñòðàòèãðàô³÷íèé êóá (ä³ëÿíêà À)

Ðèñ. 13. Ðåçóëüòàòè êëàñòåðèçàö³¿: a – “çà â³äñòàííþ”, ãðàíè÷íà “â³äñòàíü” – 200; á – “çà êóòîì”, ãðàíè÷íèé “êóò” –
0,3. Óìîâí³ ïîçíà÷åííÿ äèâ. íà ðèñ. 7

à á
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Êëàñèô³êàö³ÿ “çà êóòîì” (ðèñ. 14, á) çàäî-
â³ëüíî ðîçä³ëÿº ñòðóêòóðè íà ïðîäóêòèâí³ òà íå-
ïðîäóêòèâí³. Ïîòðàïëÿííÿ ïðîäóêòèâíèõ ñòðóê-
òóð ó “íåïðîäóêòèâí³” çîíè ³ íàâïàêè ñâ³ä÷èòü
ïðî íåäîñòàòí³ñòü îçíàêîâîãî ïðîñòîðó äëÿ âñå-
á³÷íî¿ õàðàêòåðèñòèêè îá’ºêò³â.

Ëåëÿê³âñüêî-Ãí³äèíö³âñüêà ãðóïà ñòðóêòóð çíà-
õîäèòüñÿ ó ï³âäåíí³é ïðèáîðòîâ³é çîí³ Öåíòðàëü-
íîãî ãðàáåíà ÄÄÇ. Ó ìåæàõ ðàéîíó áóðîâèìè òà
ñåéñìîðîçâ³äóâàëüíèìè ðîáîòàìè â³äêðèòî 6 ãà-
çîêîíäåíñàòíèõ ðîäîâèù.

Äëÿ â³çóàë³çàö³¿ ìîäåë³ çàñîáàìè ðîçðîáëåíîãî
ïðîãðàìíîãî êîìïëåêñó ïîáóäîâàí³ ãåîëîã³÷íà
êàðòà ðàéîíó íà çð³ç³ –2100 ì (ðèñ. 15) ³ ãåî-
ëîã³÷í³ ðîçð³çè (ðèñ. 16).

Äëÿ âèä³ëåíîãî íà ãåîëîã³÷í³é êàðò³ ãðàô³êîþ
ArcView êâàäðàòà À (äèâ. ðèñ. 15) ïîáóäîâàíî àê-
ñîíîìåòðè÷íó ïðîåêö³þ (ðèñ. 17) ³ ñòðàòèãðàô³÷-
íèé êóá (ðèñ. 18).

Ó ìåæàõ îá’ºêòà â³äîì³ ò³ëüêè íàôòîâ³, ãàçî-
êîíäåíñàòí³ òà íàôòîãàçîêîíäåíñàòí³ ðîäîâèùà.
Äëÿ êëàñòåðèçàö³¿ òåðèòîð³¿ â ïðîñòîð³ ÷îòèðüîõ
ôàêòîð³â ïðîâåäåíî åêñïåðèìåíòè ìåòîäàìè êëàñ-
òåðèçàö³¿ “çà â³äñòàííþ” òà “çà êóòîì” ç ìåòîþ
ï³äáîðó îïòèìàëüíèõ ïàðàìåòð³â (ðèñ. 19).

Ó ðåçóëüòàò³ êëàñòåðèçàö³¿ “çà â³äñòàííþ”
(ðèñ. 19, à) ãàçîêîíäåíñàòíå ðîäîâèùå ïîòðàïëÿº
ó êëàñòåð 4, ÿêèé õàðàêòåðèçóºòüñÿ  âåëèêèìè
ãëèáèíàìè ³ ìàêñèìàëüíèìè òåìïåðàòóðàìè ïðî-
ãð³âó ïðîäóêòèâíèõ â³äêëàä³â, òîáòî íàéæîðñòê³-

øèìè óìîâàìè ãåíåðàö³¿ âóãëåâîäí³â. Íàôòîâ³ ³
íàôòîãàçîêîíäåíñàòí³ ðîäîâèùà ïîòðàïëÿþòü ó
çîíè ç ìåíø æîðñòêèìè òåðìîäèíàì³÷íèìè óìî-
âàìè. Ðîäîâèùà ³ íåïðîäóêòèâí³ ñòðóêòóðè ìåòîä
íå ðîçä³ëÿº, ùî âêàçóº øâèäøå çà âñå íà âåëèêó
äèôåðåíö³àö³þ óìîâ çáåðåæåííÿ ïîêëàä³â ó ïàñòö³
â ìåæàõ äîñë³äæóâàíîãî îá’ºêòà, ÿêèé çíàõîäèòü-
ñÿ ó ï³âäåíí³é ïðèáîðòîâ³é çîí³ ÄÄÇ.

Ðèñ. 14. Ðåçóëüòàòè êëàñèô³êàö³¿: a – “çà â³äñòàííþ”, ãðàíè÷íà “â³äñòàíü” – 50; á – “çà êóòîì”, ãðàíè÷íèé “êóò” – 2

à á

Ðèñ. 15. Ãåîëîã³÷íà êàðòà íà çð³ç³ –2100 ì
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à á

Ðèñ. 16. Ãåîëîã³÷í³ ðîçð³çè ïî ë³í³ÿõ I–I (à) ³ II–II (á) (äèâ. ðèñ. 15)

Ðèñ. 17. Àêñîíîìåòðè÷íà ïðîåêö³ÿ (ä³ëÿíêà À) Ðèñ. 18. Ñòðàòèãðàô³÷íèé êóá (ä³ëÿíêà À)
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Ðèñ. 19. Ðåçóëüòàòè êëàñòåðèçàö³¿: a – “çà â³äñòàííþ”, ãðàíè÷íà “â³äñòàíü” – 200; á – “çà êóòîì”, ãðàíè÷íèé “êóò” –
0,5. Óìîâí³ ïîçíà÷åííÿ äèâ. íà ðèñ. 7

à á

à á

Ðèñ. 20. Ðåçóëüòàòè êëàñèô³êàö³¿: a – “çà â³äñòàííþ”, ãðàíè÷íà “â³äñòàíü” – 100; á – “çà êóòîì”, ãðàíè÷íèé “êóò” – 2
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ÓÄÊ 55:51

ÀÏÐÎÁÀÖÈß ÊÎÌÏËÅÊÑÀ ÏÐÎÃÐÀÌÌ 3D ÐÅÃÈÎÍÀËÜÍÎÃÎ ÌÎÄÅËÈÐÎÂÀÍÈß
ÍÀ ÏÐÈÌÅÐÅ ÃÅÎËÎÃÈ×ÅÑÊÈÕ ÎÁÚÅÊÒÎÂ ÄÍÅÏÐÎÂÑÊÎ-ÄÎÍÅÖÊÎÉ ÂÏÀÄÈÍÛ

È.Ï. Äîëèíñêèé

ÃÍÏÏ “Ãåîèíôîðì Óêðàèíû”, óë. Ýæåíà Ïîòüå, 16, Êèåâ 03680, Óêðàèíà, e-mail: dolinskiy_igor@mail.ru

Ñòàòüÿ ïîñâÿùåíà àïðîáàöèè ñðåäñòâ 2D–3D âèçóàëèçàöèè öèôðîâûõ ãåîëîãè÷åñêèõ ìîäåëåé â îáëàñòè íåô-
òåãàçîâîé ãåîëîãèè. Èñïûòàíèÿ ñèñòåìû ïðîâîäèëèñü íà ãåîëîãè÷åñêèõ îáúåêòàõ ãëàâíîé íåôòåãàçîíîñíîé
ïðîâèíöèè Óêðàèíû – Äíåïðîâñêî-Äîíåöêîé âïàäèíû. Â ôóíêöèîíàëüíîì îòíîøåíèè ðàññìîòðåíû ïðî-
ãðàììíûå êîìïëåêñû, âõîäÿùèå â ñîñòàâ äàííîé ñèñòåìû. Ñîîòâåòñòâóþùåå ïðîãðàììíîå îáåñïå÷åíèå ñîçäàíî
íà áàçå ÃÈÑ ArcView 3.n ñ èñïîëüçîâàíèåì êîìïèëÿòîðîâ Delphy è Fortran è ñóùåñòâóåò â âèäå ïîäñèñòåìû
ñïåöèàëèçèðîâàííîé ãåîèíôîðìàöèîííîé ñèñòåìû ìîäåëèðîâàíèÿ ãåîëîãè÷åñêèõ îáúåêòîâ.

Êëþ÷åâûå ñëîâà: íåôòåãàçîâàÿ ãåîëîãèÿ, ãåîèíôîðìàöèîííàÿ ñèñòåìà, ÷èñëîâûå ðåãèîíàëüíûå ìîäåëè, ïðî-
ñòðàíñòâåííûé àíàëèç, 2D–3D âèçóàëèçàöèÿ.

Ðåçóëüòàòè êëàñòåðèçàö³¿ “çà êóòîì”
(ðèñ. 19, á) äåìîíñòðóþòü ïîãàíó ðîçä³ëüíó
çäàòí³ñòü ó ïðîñòîð³ çàçíà÷åíèõ ôàêòîð³â ó ìåæàõ
îá’ºêòà, ùî ñâ³ä÷èòü ïðî íåîáõ³äí³ñòü ïîøóêó
³íøîãî ôàêòîðíîãî ïðîñòîðó äëÿ Ï³âäåííî¿ ïðè-
áîðòîâî¿ çîíè ÄÄÇ.

Ðåçóëüòàòè êëàñèô³êàö³¿ ñòðóêòóð íà äâà êëà-
ñè, ïðîäóêòèâí³ ³ íåïðîäóêòèâí³, ïîêàçàíî íà
ðèñ. 20.

Êëàñèô³êàö³ÿ “çà â³äñòàííþ” (ðèñ. 20, à) çà-
äîâ³ëüíî ðîçä³ëÿº ñòðóêòóðè íà ïðîäóêòèâí³ é íå-
ïðîäóêòèâí³. Ïîòðàïëÿííÿ ïðîäóêòèâíèõ ñòðóê-
òóð ó “íåïðîäóêòèâí³” çîíè ³ íàâïàêè ñâ³ä÷èòü
ïðî íåäîñòàòí³ñòü îçíàêîâîãî ïðîñòîðó äëÿ âñå-
á³÷íî¿ õàðàêòåðèñòèêè îá’ºêò³â.

Êëàñèô³êàö³ÿ “çà êóòîì” (ðèñ. 20, á) äåìîí-
ñòðóº íååôåêòèâí³ñòü öüîãî ìåòîäó â ðîçãëÿíóò³é
çîí³ ÄÄÇ ³ â óêàçàíîìó îçíàêîâîìó ïðîñòîð³.

Âèñíîâêè. Ñïðîåêòîâàíî ³ ïðîãðàìíî ðåàë³çî-
âàíî çðó÷íèé òà åôåêòèâíèé àïàðàò (ãåî³íôîðìà-
ö³éíó ñèñòåìó) äëÿ ïîáóäîâè ³ îáðîáêè ãåîëîã³÷-
íèõ ìîäåëåé â ãàëóç³ íàôòîãàçîâî¿ ãåîëîã³¿,
íàñàìïåðåä ðåã³îíàëüíèõ, îð³ºíòîâàíèé íà ôàõ³â-
öÿ-ãåîëîãà.

Â ïîäàëüøîìó ðîçðîáëåíó ñèñòåìó íåîáõ³äíî
äîïîâíèòè ìîäóëåì ³íæåíåðíèõ ðîçðàõóíê³â ³ç
âèçíà÷åííÿì ðåàëüíèõ êîîðäèíàò îá’ºêò³â, âèä³-
ëåíèõ áåçïîñåðåäíüî íà 3D îáðàçàõ.

1. Âèòåíêî Â.À. Èñòîðèÿ ðàçâèòèÿ è íåôòåãàçîíîñíîñòü
ñòðóêòóð Äíåïðîâñêî-Äîíåöêîé âïàäèíû / Â.À. Âè-
òåíêî, Á.Ï. Êàáûøåâ – Ì.: Íåäðà, 1985. – 199 ñ.

2. Ãðåáåíí³êîâ Ñ.ª. Ãåîëîãî-ìàòåìàòè÷íå ìîäåëþâàííÿ ³
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TESTING OF COMPLEX SOFTWARE FOR 3D REGIONAL MODELING ON THE EXAMPLES
OF GEOLOGICAL OBJECTS OF THE DONETSK-DNIPER BASIN

I.P. Dolinskyi

SSPE “Geoinform of Ukraine”, Ezhena Pottier Str., 16, Kyiv 03680, Ukraine, e-mail: dolinskiy_igor@mail.ru

Purpose. The paper is devoted to the testing of software for building, analyzing and visualizing numerical geological models
in oil and gas geology.
Design/methodology/approach. The numerical model of the geological object is considered as a complex of 2D models of its
properties and internal and external margins. This complex of models is based on the methods of 2D approximation using
different experimental and prior data. The results presented by natural for geologists forms of visualization: maps, sections,
etc. The software is created as a special geoinformational system based on ArcView 3.n, using Delphy and Fortran compilators.
Findings. The software testing was carried out on the objects of the Donetsk-Dniper basin, namely the Talalaivsko-Artiuhivska,
Leliakivsko-Gnedincivska structure groups and the Sribnenska depression in the stratigraphical interval of the oil and gas
content – Ñ1–P3. The article also discusses the results of building by means of the geoinformational system regional
geological models, and their presentation as vertical and horizontal sections, axonometric projections, and stratigraphical
cubes. We present the results of testing space analysis means on the examples of clasterization and classification of deposits
and perspective structures of the investigated regional objects by structural and geothermal parameters.
Practical value/implications. The authors have developed a suitable and practical geoinformational system for building and
analyzing numerical models of geological objects in oil and gas exploration.

Keywords: oil and gas geology, geoinformational system, numerical regional models, space analysis, 2D–3D visualization.
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