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Âîññòàíîâëåíèå äàâëåíèÿ íà ãðàíèöå
ïëàñòà íà îñíîâå ðåøåíèÿ îáðàòíîé çàäà÷è

Ïðåäëîæåí ÷èñëåííûé ìåòîä ðåøåíèÿ îáðàòíîé çàäà÷è îïðåäåëåíèÿ óñëîâèÿ íà âíåøíåé
ãðàíèöå ïëàñòà íà îñíîâå èíôîðìàöèè, ïîëó÷åííîé èç ñêâàæèíû. Ðàññìîòðåíî ïðÿ-
ìîëèíåéíî-ïàðàëëåëüíîå òå÷åíèå îäíîôàçíîé æèäêîñòè â ïðÿìîóãîëüíîì ïëàñòå, îïèñû-
âàåìîå ëèíåéíûì ïàðàáîëè÷åñêèì óðàâíåíèåì. Íà÷àëüíîå ñîñòîÿíèå ïëàñòà, äàâëåíèå è
ðàñõîä æèäêîñòè íà ãàëåðåå ýêñïëóàòàöèîííûõ ñêâàæèí çàäàíû, à äàâëåíèå íà âíåøíåé
ãðàíèöå ïëàñòà íå èçâåñòíî. Â êà÷åñòâå ïàðàìåòðîâ ðåãóëÿðèçàöèè ïðèíÿòû âîçìóùåíèå è
äèñêðåòíûé øàã ïî âðåìåíè. Äàííàÿ çàäà÷à îòíîñèòñÿ ê êëàññó ãðàíè÷íûõ îáðàòíûõ
çàäà÷. Ïîñëå ïðèìåíåíèÿ ìåòîäà íåëîêàëüíîãî âîçìóùåíèÿ ãðàíè÷íûõ óñëîâèé è
äèñêðåòèçàöèè äëÿ ðåøåíèÿ ïîëó÷åííîé ñèñòåìû ðàçíîñòíûõ óðàâíåíèé çàäà÷à ñâåäåíà ê
äâóì ðàçíîñòíûì çàäà÷àì è îäíîìó ëèíåéíîìó óðàâíåíèþ îòíîñèòåëüíî ïðèáëèæåííîãî
çíà÷åíèÿ äàâëåíèÿ íà ãðàíèöå ïëàñòà. Íà îñíîâå ïðåäëîæåííîãî âû÷èñëèòåëüíîãî àëãî-
ðèòìà ïðîâåäåíû ÷èñëåííûå ðàñ÷åòû äëÿ ìîäåëüíûõ çàäà÷.

Ê ë þ ÷ å â û å ñ ë î â à: íåôòÿíîé ïëàñò, ïðÿìîëèíåéíî-ïàðàëëåëüíîå òå÷åíèå, ãðàíè÷íàÿ
îáðàòíàÿ çàäà÷à, ìåòîä íåëîêàëüíîãî âîçìóùåíèÿ, ðàçíîñòíûé ìåòîä.

Èçâåñòíî, ÷òî êîìïüþòåðíîå ãèäðîäèíàìè÷åñêîå ìîäåëèðîâàíèå ÿâëÿåòñÿ
îäíèì èç îñíîâíûõ èíñòðóìåíòîâ, ïðèìåíÿåìûõ êàê ïðè ïðîåêòèðîâàíèè
ñèñòåì ðàçðàáîòêè, òàê è â ïåðèîä ýêñïëóàòàöèè íåôòÿíûõ ìåñòîðîæ-
äåíèé. Äëÿ ìîäåëèðîâàíèÿ ïðîöåññîâ, ïðîèñõîäÿùèõ ïðè ðàçðàáîòêå ïðî-
äóêòèâíûõ ïëàñòîâûõ ñèñòåì, èñïîëüçóåòñÿ ñèñòåìà óðàâíåíèé, âêëþ÷àþ-
ùàÿ â ñåáÿ äèôôåðåíöèàëüíûå óðàâíåíèÿ íåïðåðûâíîñòè ôàç, çàêîí ôèëüò-
ðàöèè è óðàâíåíèÿ ñîñòîÿíèÿ æèäêîñòåé è ïîðèñòîé ñðåäû [1]. Ïðè ýòîì
ãåîìåòðè÷åñêàÿ êîíôèãóðàöèÿ ïëàñòà, à òàêæå ñâîéñòâà ïîðîäû è æèäêîñ-
òåé ñ÷èòàþòñÿ èçâåñòíûìè. Äëÿ îäíîçíà÷íîãî îïðåäåëåíèÿ ïîëåé äàâëå-
íèÿ è ñêîðîñòåé ôèëüòðàöèè ñèñòåìà óðàâíåíèé äîïîëíÿåòñÿ íà÷àëüíûìè
è ãðàíè÷íûìè óñëîâèÿìè, îïèñûâàþùèìè íà÷àëüíîå ñîñòîÿíèå ïëàñòà è
åãî âçàèìîäåéñòâèå ñ îêðóæàþùåé ñðåäîé.
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Îáû÷íî ãðàíè÷íûå óñëîâèÿ çàäàþòñÿ îòíîñèòåëüíî äàâëåíèÿ èëè ðàñ-
õîäà æèäêîñòåé (èëè èõ êîìáèíàöèè) íà ñêâàæèíàõ è íà âíåøíåé ãðàíèöå
ïëàñòà. Îäíàêî ïðè èññëåäîâàíèè ìàòåìàòè÷åñêèõ ìîäåëåé ðåàëüíûõ ïðî-
öåññîâ ôèëüòðàöèè â íåôòÿíûõ ïëàñòàõ âîçíèêàåò ðÿä òðóäíîñòåé, ñâÿçàí-
íûõ ñ äîïîëíèòåëüíîé èíôîðìàöèåé, â ÷àñòíîñòè ãðàíè÷íûì óñëîâèåì íà
âíåøíåé ãðàíèöå ïëàñòà. Êàê èçâåñòíî, ïðîöåññû, ïðîèñõîäÿùèå íà âíåø-
íåé ãðàíèöå ïëàñòà ïðè ðàçðàáîòêå, íå äîñòóïíû äëÿ íåïîñðåäñòâåííîãî
íàáëþäåíèÿ. Îñíîâíûìè èñòî÷íèêàìè èíôîðìàöèè î ïðîöåññàõ, ïðîèñ-
õîäÿùèõ â ïëàñòå ïðè ðàçðàáîòêå, ÿâëÿþòñÿ ýêñïëóàòàöèîííûå ñêâàæèíû,
ãäå âîçìîæíû íåïîñðåäñòâåííûå èçìåðåíèÿ äàâëåíèÿ è ðàñõîäà ôàç. Ýòèì
îáóñëîâëåíà íåîáõîäèìîñòü îïðåäåëåíèÿ ïîëåé äàâëåíèÿ è ñêîðîñòåé
ôèëüòðàöèè â ïðîöåññå ðàçðàáîòêè ïëàñòà òîëüêî íà îñíîâàíèè èíôîð-
ìàöèè, ïîëó÷åííîé èç ñêâàæèíû.

Ïîñòàíîâêà çàäà÷è è ìåòîä ðåøåíèÿ. Áóäåì ðàññìàòðèâàòü äåôîð-
ìèðóåìûé, íåîäíîðîäíûé, ãîðèçîíòàëüíî ðàñïîëîæåííûé íåôòåíîñíûé
ïëàñò ïðîòÿæåííîñòüþ L, ïîñòîÿííîé òîëùèíû è øèðèíû, îãðàíè÷åííûé
ñâåðõó è ñíèçó íåïðîíèöàåìûìè ïëîñêîñòÿìè. Â ñå÷åíèè ïëàñòà x �0
ðàñïîëîæåíà ãàëåðåÿ ýêñïëóàòàöèîííûõ ñêâàæèí. Ïóñòü â ìîìåíò âðåìå-
íè t �0 ââîäèòñÿ â ýêñïëóàòàöèþ ãàëåðåÿ ýêñïëóàòàöèîííûõ ñêâàæèí è â
ïëàñòå âîçíèêàåò óïðóãèé ðåæèì ðàçðàáîòêè. Ïîä âîçäåéñòâèåì ïîòåí-
öèàëüíîé ýíåðãèè óïðóãîé äåôîðìàöèè íåôòè è ïëàñòà ïðîèñõîäèò ïðÿìî-
ëèíåéíî-ïàðàëëåëüíîå òå÷åíèå îäíîôàçíîé æèäêîñòè (íåôòè) ê ãàëåðåå
ñêâàæèí.

Ìàòåìàòè÷åñêóþ ìîäåëü íåñòàöèîíàðíîãî ïðÿìîëèíåéíî-ïàðàëëåëü-
íîãî òå÷åíèÿ íåôòè â ïëàñòå ìîæíî ïðåäñòàâèòü â ñëåäóþùåì âèäå [2,3]:
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ãäå � �( ) ( ) / *x k x� ; P x t( , ) — äàâëåíèå â ïëàñòå; k x( ) — àáñîëþòíàÿ ïðî-
íèöàåìîñòü ïëàñòà; � — âÿçêîñòü íåôòè; * — êîýôôèöèåíò óïðóãîåì-
êîñòè ïëàñòà.

Íà÷àëüíîå è ãðàíè÷íûå óñëîâèÿ äëÿ (1) çàïèøåì â âèäå

P x x( , ) ( )0 �� , (2)

P t P tw( , ) ( )0 � , (3)

P l t v t( , ) ( )� . (4)

Ïîñêîëüêó ïðîöåññû, ïðîèñõîäÿùèå íà êîíòóðå ïëàñòà, íå äîñòóïíû äëÿ
íåïîñðåäñòâåííîãî èçìåðåíèÿ, äàâëåíèå íà êîíòóðå ïëàñòà v t( ) ñ÷èòàåòñÿ
íåèçâåñòíûì è ïîäëåæèò îïðåäåëåíèþ íàðÿäó ñ ôóíêöèåé P x t( , ). Îäíàêî
äëÿ êîððåêòíîé ïîñòàíîâêè çàäà÷è âçàìåí ãðàíè÷íîãî óñëîâèÿ íà êîíòóðå
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ïëàñòà íåîáõîäèìî ñòàâèòü äîïîëíèòåëüíîå óñëîâèå. Ïðåäïîëîæèì, ÷òî
íà ýêñïëóàòàöèîííîé ãàëåðåå ñêâàæèí êðîìå äàâëåíèÿ èçâåñòíà òàêæå
ñêîðîñòü òå÷åíèÿ æèäêîñòè. Òîãäà äîïîëíèòåëüíîå óñëîâèå äëÿ óðàâíåíèÿ
(1) ìîæíî ïðåäñòàâèòü â âèäå

k P t

x
q t

�

�

�

( , )
( )

0
� . (5)

Òàêèì îáðàçîì, çàäà÷à ñîñòîèò â îïðåäåëåíèè ôóíêöèé P x t( , ) è v t( )
ïðè âûïîëíåíèè óñëîâèé (1)—(5) è îòíîñèòñÿ ê êëàññó ãðàíè÷íûõ îáðàò-
íûõ çàäà÷ [4—8]. Äëÿ ðåøåíèÿ äàííîé çàäà÷è èñïîëüçóåì ìåòîä íåëîêàëü-
íîãî âîçìóùåíèÿ ãðàíè÷íûõ óñëîâèé [9—13], ñîãëàñíî êîòîðîìó ãðàíè÷-
íîå óñëîâèå (3) çàìåíèì íåëîêàëüíûì:

P t P l t P tw( , ) ( , ) ( )0 � �� , (6)

ãäå � — ïàðàìåòð âîçìóùåíèÿ. Óðàâíåíèå (1) è óñëîâèÿ (2)—(5) ïðåäñòà-
âèì â áåçðàçìåðíîé ôîðìå. Ñëåäóåò çàìåòèòü, ÷òî ïðåäñòàâëåíèå óðàâ-
íåíèÿ â áåçðàçìåðíîé ôîðìå ïîçâîëÿåò âûáðàòü òàêîé äèàïàçîí èçìåíåíèÿ
áåçðàçìåðíûõ ïåðåìåííûõ, êîòîðûé äàåò âîçìîæíîñòü óëó÷øèòü îáóñëîâ-
ëåííîñòü çàäà÷è.

Ââåäåì ñëåäóþùèå áåçðàçìåðíûå âåëè÷èíû:

x x l� / , P P P� / 0, k k k� / 0, t t t� / * ,   * * */� 0 , � ����� ,

ãäå l P k t, , , ,* *
0 0 0 � �� — ðàçìåðíûå âåëè÷èíû, t

l

k
*

*

�
2

0

0

� � . Òîãäà, îïóñòèâ

÷åðòî÷êè íàä áåçðàçìåðíûìè ïåðåìåííûìè, çàäà÷ó (1), (2), (4)—(6) çàïè-
øåì â ñëåäóþùåì âèäå:
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P x x( , ) ( )0 �� , (8)

P t P t P tw( , ) ( , ) ( )0 1� �� , (9)

P t v t( , ) ( )1 � , (10)
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Ìåòîäû ÷èñëåííîãî ðåøåíèÿ ãðàíè÷íûõ îáðàòíûõ çàäà÷ (7)—(11) èññëå-
äîâàíû â [9—13].

Âîññòàíîâëåíèå äàâëåíèÿ íà ãðàíèöå ïëàñòà íà îñíîâå ðåøåíèÿ
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Äëÿ ðåøåíèÿ ïîëó÷åííîé çàäà÷è (7)—(11) ñíà÷àëà ïîñòðîèì åå äèñ-
êðåòíûé àíàëîã, äëÿ ÷åãî ââåäåì ðàâíîìåðíóþ ñåòêó, � � �{( , ) :x t xi j i
� � � �i x i n t j t j mj� �, , ; , , }0 0 , ñ øàãàìè �x n�1/ ïî ïåðåìåííîé x è � t �
�T m/ ïî ïåðåìåííîé t. Äèñêðåòíûé àíàëîã çàäà÷è (7)—(11) íà ñåòêå �
ïðåäñòàâèì â âèäå
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Ðåøåíèå ïîëó÷åííîé ñèñòåìû ðàçíîñòíûõ óðàâíåíèé ïðè êàæäîì ôèêñè-
ðîâàííîì çíà÷åíèè j ïðåäñòàâèì â ñëåäóþùåì âèäå:
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Ñîîòíîøåíèå (17) ïîäñòàâèì òàêæå â (15), (16) è ïîëó÷èì
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Èç ïîëó÷åííûõ ñîîòíîøåíèé ìîæíî ñîñòàâèòü ñëåäóþùèå ðàçíîñò-
íûå çàäà÷è îòíîñèòåëüíî ïåðåìåííûõ si

j è z i , ãäå i n�0, :
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� �0 , i n� �1 1, , j m�1, , (21)
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, j m�1, , (22)

sn
j �0, j m�1, . (23)

Òåïåðü, ïîäñòàâèâ ñîîòíîøåíèå (17) â (14), ïîëó÷èì s v z v Pj j j
w
j

0 0� � �� ,
îòêóäà ìîæíî îïðåäåëèòü:

v
P s

z
j w

j j

�
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�
0

0 �
.

(24)

Òàêèì îáðàçîì, àëãîðèòì ðåøåíèÿ ïîñòàâëåííîé îáðàòíîé çàäà÷è
ñëåäóþùèé:

1. Ïðèíèìàåì j �1 (P xi i
0 �� ( ) — èçâåñòíî ).

2. Ðåøàåì ðàçíîñòíóþ çàäà÷ó (18)—(20), ò.å. îïðåäåëÿåì ïåðåìåííûå
z i , i n�0, .

3. Ðåøàåì ðàçíîñòíóþ çàäà÷ó (21)—(23), ò.å. îïðåäåëÿåì ïåðåìåííûå
si

j , i n�0, .

4. Ïî ôîðìóëå (24) îïðåäåëÿåì ïðèáëèæåííîå çíà÷åíèå èñêîìîé ôóíê-
öèè v t( ) ïðè t t j� .

5. Ïî ôîðìóëå (17) îïðåäåëÿåì ïðèáëèæåííûå çíà÷åíèÿ èñêîìîé
ôóíêöèè P x t( , ), ò.å. Pi

j , i n�0, .
6. Ïðèíèìàåì j j� �1è ïåðåõîäèì ê ï. 3.
Ïðîöåññ ïðîäîëæàåòñÿ äî òåõ ïîð, ïîêà íå áóäåò âûïîëíåíî óñëîâèå

j M� . Ïðåäëîæåííûé ÷èñëåííûé ìåòîä ïîçâîëÿåò íàéòè ðàñïðåäåëåíèå
äàâëåíèÿ â ïëàñòå, âêëþ÷àÿ ãðàíèöó, â ëþáîé ìîìåíò âðåìåíè.

Ðåçóëüòàòû ÷èñëåííûõ ðàñ÷åòîâ. Äëÿ ïîäòâåðæäåíèÿ ýôôåêòèâ-
íîñòè ðàçðàáîòàííîãî ìåòîäà áûë ïðîâåäåí ñëåäóþùèé âû÷èñëèòåëüíûé
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ýêñïåðèìåíò . Äëÿ çàäàííîé ôóíêöèè v t( ) ðåøàëàñü ïðÿìàÿ çàäà÷à (7), (8),
(10), (11). Íàéäåííàÿ çàâèñèìîñòü P t P tw( ) ( , )� 0 áûëà ïðèíÿòà êàê òî÷íûå
äàííûå äëÿ ÷èñëåííîãî ðåøåíèÿ îáðàòíîé çàäà÷è ïî âîññòàíîâëåíèþ
v t( ). Ðàñ÷åòû âûïîëíåíû íà ïðîñòðàíñòâåííî-âðåìåííîé ñåòêå ñ øàãàìè
�x �0 01, , �t �0 2, , �t �1. Áûëî ïðîâåäåíî äâå ñåðèè ÷èñëåííûõ ýêñïåðè-
ìåíòîâ ïðè � �3, * � 1, k �0 5, , q �0 2, , � �10, v t� �10 2 3sin (âñå äàííûå
ïðåäñòàâëåíû â áåçðàçìåðíîì âèäå).

Ïåðâàÿ ñåðèÿ ýêñïåðèìåíòîâ ïðîâîäèëàñü äëÿ äâóõ çíà÷åíèé: � �001,
è � �0001, ïðè çàäàííîì çíà÷åíèè �t �1. Èç òàáë. 1 âèäíî, ÷òî ïðè � �001,
ìàêñèìàëüíàÿ îòíîñèòåëüíàÿ ïîãðåøíîñòü âîññòàíîâëåíèÿ èñêîìîé ôóíê-
öèè íå ïðåâûøàåò 3 %, à ïðè � �0001, — 0,4 %. Ñëåäîâàòåëüíî, èñïîëü-
çîâàíèå ìàëûõ çíà÷åíèé � ïîçâîëÿåò âîññòàíàâëèâàòü çíà÷åíèå èñêîìîé
ôóíêöèè ñ âûñîêîé òî÷íîñòüþ.

Âòîðàÿ ñåðèÿ ÷èñëåííûõ ýêñïåðèìåíòîâ ïðîâîäèëàñü ïðè çàäàííîì
çíà÷åíèè � �0001, äëÿ äâóõ çíà÷åíèé: �t �0 2, è �t �1. Èç òàáë. 2 âèäíî, ÷òî
ïðè èñïîëüçîâàíèè ìàëûõ øàãîâ ïî âðåìåíè òîëüêî íà íà÷àëüíîì ýòàïå
âû÷èñëåíèÿ (ñì. ïåðâûå ÷åòûðå ñòðîêè â òðåòüåì ñòîëáöå) íàáëþäàþòñÿ
îïðåäåëåííûå îòêëîíåíèÿ îò òî÷íîãî ðåøåíèÿ. Ýòîò ôàêò ñâèäåòåëüñòâóåò
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t Òî÷íîå çíà÷åíèå v t( )
Âû÷èñëåííîå çíà÷åíèå v t( ) ïðè �t � 1

� � 0 001, � � 0 01,

1 10,282 10,223 9,721

3 10,824 10,801 10,625

5 11,301 11,274 11,049

7 11,673 11,64 11,365

9 11,913 11,875 11,565

11 12 11,959 11,632

13 11,928 11,887 11,562

15 11,702 11,664 11,359

17 11,34 11,307 11,04

19 10,872 10,846 10,631

21 10,335 10,316 10,163

23 9,77 9,76 9,674

25 9,224 9,222 9,203

27 8,74 8,746 8,788

29 8,356 8,369 8,462
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î òîì, ÷òî íà íà÷àëüíîì ýòàïå ðàçðàáîòêè ïëàñòà äàííûå, ïîëó÷åííûå èç
ñêâàæèíû, íå íåñóò ïîëåçíîé èíôîðìàöèè î ïðîöåññå, ïðîèñõîäÿùåì íà
ãðàíèöå ïëàñòà. Îäíàêî ñ òå÷åíèåì âðåìåíè ðåøåíèå îïðåäåëÿåòñÿ ñ âû-
ñîêîé òî÷íîñòüþ è ïðè ýòîì ìàêñèìàëüíàÿ îòíîñèòåëüíàÿ ïîãðåøíîñòü íå
ïðåâûøàåò 0,5 %.

Âûâîäû

Òàêèì îáðàçîì, ìîäåëèðîâàíèå çàäà÷è íåñòàöèîíàðíîãî îäíîôàçíîãî òå-
÷åíèÿ â ïëàñòå ïîçâîëÿåò òîëüêî íà îñíîâå èíôîðìàöèè, ïîëó÷åííîé èç
ñêâàæèíû, îïðåäåëÿòü â ëþáîé ìîìåíò âðåìåíè ðàñïðåäåëåíèå äàâëåíèÿ â
ïëàñòå, âêëþ÷àÿ ãðàíèöó. Àíàëèç ðåçóëüòàòîâ ÷èñëåííûõ ðàñ÷åòîâ ñâèäå-
òåëüñòâóåò î òîì, ÷òî ïðåäëîæåííûé ïîäõîä ìîæíî èñïîëüçîâàòü ïðè
èññëåäîâàíèè óïðóãîãî ðåæèìà ðàçðàáîòêè íåôòÿíûõ ïëàñòîâ.
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t Òî÷íîå çíà÷åíèå v t( )
Âû÷èñëåííîå çíà÷åíèå v t( ) ïðè � � 0 001,

�t � 0 2, �t � 1

0,2 11,129 9,97

0,4 11,864 13,456

0,6 11,948 11,377

0,8 11,351 11,076

1,00 10,282 10,62 10,223

2,00 9,441 9,385 9,457

3,00 10,824 10,84 10,801

4,00 8,926 8,89 8,93

5,00 11,301 11,32 11,274

6,00 8,498 8,458 8,508

7,00 11,673 11,693 11,64

8,00 8,188 8,149 8,204

9,00 11,913 11,93 11,875

10,00 8,023 7,988 8,04

11,00 12,000 12,013 11,959

12,00 8,016 7,986 8,037

13,00 11,928 11,936 11,887

14,00 8,167 8,142 8,186

15,00 11,702 11,701 11,664
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ÏÎÍÎÂËÅÍÍß ÒÈÑÊÓ ÍÀ ÃÐÀÍÈÖ² ÏËÀÑÒÀ
ÍÀ ÎÑÍÎÂ² ÐÎÇÂ’ßÇÊÓ ÎÁÅÐÍÅÍÎ¯ ÇÀÄÀ×²

Çàïðîïîíîâàíî ÷èñëîâèé ìåòîä ðîçâ’ÿçêó îáåðíåíîé çàäà÷³ âèçíà÷åííÿ óìîâ íà çîâí³øí³é
ãðàíèö³ ïëàñòà íà îñíîâ³ ³íôîðìàö³¿, îòðèìàíî¿ ³ç ñâåðäëîâèíè. Ðîçãëÿíóòî ïðÿìîë³í³éíî-
ïàðàëåëüíó òå÷³þ îäíîôàçíî¿ ð³äèíè â ïðÿìîêóòíîìó ïëàñò³, ÿêà îïèñóºòüñÿ ïàðàáîë³÷-
íèì ð³âíÿííÿì. Ïî÷àòêîâèé ñòàí ïëàñòà, òèñê ³ âèòðàòè ð³äèíè íà ãàëåðå¿ åêñïëóàòàö³éíèõ
ñâåðäëîâèí çàäàíî, à òèñê íà çîâí³øí³é ãðàíèö³ ïëàñòà íåâ³äîìèé. Ïàðàìåòðàìè ðåãóëÿ-
ð³çàö³¿ ïðèéíÿòî çáóðåííÿ ³ äèñêðåòíèé êðîê çà ÷àñîì. Ðîçãëÿíóòà çàäà÷à íàëåæèòü êëàñó
ãðàíè÷íèõ îáåðíåíèõ çàäà÷. Ï³ñëÿ çàñòîñóâàííÿ ìåòîäà íåëîêàëüíîãî çáóðåííÿ ãðàíè÷íèõ
óìîâ ³ äèñêðåòèçàö³¿ äëÿ ðîçâ’ÿçêó îòðèìàíî¿ ñèñòåìè ð³çíèöåâèõ ð³âíÿíü çàäà÷ó ïðèâå-
äåíî äî äâîõ ð³çíèöåâèõ çàäà÷ ³ îäíîãî ë³í³éíîãî ð³âíÿííÿ â³äíîñíî íàáëèæåíîãî çíà÷åí-
íÿ òèñêó íà ãðàíèö³ ïëàñòà. Íà îñíîâ³ çàïðîïîíîâàíîãî îá÷èñëþâàëüíîãî àëãîðèòìó
ïðîâåäåíî ÷èñëîâ³ ðîçðàõóíêè äëÿ ìîäåëüíèõ çàäà÷.

Ê ë þ ÷ î â ³ ñ ë î â à: íaôòÿíèé ïëàñò, ïðÿìîë³í³éíî-ïàðàëåëüíà òå÷³ÿ, ãðàíè÷íà îáåðíåíà
çàäà÷à, ìåòîä íåëîêàëüíîãî çáóðåííÿ, ð³çíèöåâèé ìåòîä.

S.O. Huseynzade

RESTORATION OF PRESSURE AT THE POOL BOUNDARY BASED
ON THE SOLUTION OF INVERSE PROBLEM

A numerical method has been proposed to solve the inverse problem of determining conditions
on the outer pool boundary based on information obtained from the hole. The rectilinear-parallel
flow of a single-phase fluid in a rectangular pool described by a linear parabolic equation is con-
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sidered. The initial state of the pool, as well as the pressure and flow rate of liquid in the gallery of
production wells are considered to be set, and the pressure on the outer boundary of the pool is un-
known. This problem belongs to the class of boundary inverse problems. First, the nonlocal per-
turbation method of the boundary condition is applied. After that, the problem is discretized and a
special representation is proposed to solve the resulting system of difference equations. As a re-
sult, the problem is reduced to two difference problems and one linear equation with respect to the
approximate value of pressure at the boundary of the pool. On the basis of the proposed computa-
tional algorithm, numerical calculations for model problems are carried out.

K e y w o r d s: oil pool, rectilinear-parallel flow, boundary inverse problem, nonlocal perturba-
tion method, difference method.

ÃÓÑÅÉÍÇÀÄÅ Ñåâèëü Îêòàé êûçû, êàíä. ôèç.-ìàò. íàóê, äîöåíò êàôåäðû îáùåé è ïðè-
êëàäíîé ìàòåìàòèêè Àçåðáàéäæàíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà íåôòè è ïðîìûø-
ëåííîñòè. Â 1977 ã. îêîí÷èëà Áàêèíñêèé ãîñóíèâåðñèòåò. Îáëàñòü íàó÷íûõ èññëåäîâàíèé —
ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå, ÷èñëåííûå ìåòîäû.
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