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Ðîáîòà âèêîíàíà â ìåæàõ ÍÄÐ êàôåäðè ô³ç³î-
ëîã³¿ ëþäèíè ³ òâàðèí ÕÍÓ ³ìåí³ Â. Í. Êàðàç³íà «Çà-
êîíîì³ðíîñò³ ô³ç³îëîãî-á³îõ³ì³÷íî¿ òà ñòðóêòóðíî-
ôóíêö³îíàëüíî¿ àäàïòàö³¿ á³îëîã³÷íèõ ñèñòåì äî 
íåñïðèÿòëèâèõ ôàêòîð³â ñåðåäîâèùà â îíòîãåíåç³», 
¹ äåðæàâíî¿ ðåºñòðàö³¿ 0103U005743. 

Âñòóï. Ââàæàþòü, ùî ë³í³éí³ çàêîíîì³ðíîñò³ ä³-
ÿëüíîñò³ ìîçêó, ÿê³ âèñâ³òëþþòüñÿ ó á³ëüøîñò³ íå-
éðîô³ç³îëîã³÷íèõ ïóáë³êàö³ÿõ, ÿâëÿþòü ñîáîþ îêðå-
ìèé âèïàäîê á³ëüø çàãàëüíèõ íåë³í³éíèõ çàêîí³â. Öå 
ïîëîæåííÿ ´ðóíòóºòüñÿ íà äîñÿãíåííÿõ íåéðîíàóê 
âïðîäîâæ îñòàíí³õ äâîõ äåñÿòèë³òü, ÿêèìè äîâåäåíî, 
ùî ÅÅÃ-ñèãíàë º ðåçóëüòàòîì âçàºìîä³¿ îêðåìèõ íå-
éðîí³â, ÿê³ ïðîÿâëÿþòü ñâîþ àêòèâí³ñòü ó ÿêîñò³ ìíî-
æèíè âçàºìîä³þ÷èõ íåë³í³éíèõ îñöèëÿòîð³â [17]. 

Îòæå, äèíàì³êà àêòèâíîñò³ ãîëîâíîãî ìîçêó çà 
ñâîºþ ïðèðîäîþ º íåë³í³éíîþ òà äåìîíñòðóº äèíà-
ì³÷íó âçàºìîä³þ õàîòè÷íî¿ òà òèì÷àñîâî ñèíõðîí³-
çîâàíî¿ àêòèâíîñò³ [8]. Ó êîíòåêñò³ çàçíà÷åíîãî, âáà-
÷àºòüñÿ â³ðîã³äíèì, ùî òåîð³ÿ íåë³í³éíî¿ äèíàì³êè òà 
òåîð³ÿ ñàìîîðãàí³çîâàíî¿ êðèòè÷íîñò³ ìîæóòü áóòè 
ìåòîäè÷íî á³ëüø àäåêâàòíèìè ï³äõîäàìè äî âè-
â÷åííÿ ä³ÿëüíîñò³ ãîëîâíîãî ìîçêó çà óìîâ íîðìè òà 
ïàòîëîã³¿, í³æ òðàäèö³éí³ ë³í³éí³ ìåòîäè àíàë³çó ÅÅÃ. 

Âðîäæåí³ çîðîâ³ äèñôóíêö³¿ ÿâëÿþòü ñîáîþ óí³-
êàëüíó ìîæëèâ³ñòü äîñë³äæåííÿ çàêîíîì³ðíîñòåé 
ðåîðãàí³çàö³¿ íåéðîííèõ ìåðåæ ï³ä âïëèâîì çíèæå-
íîãî ïîòîêó çîðîâî¿ àôåðåíòàö³¿ â ïðèðîäíèõ óìî-
âàõ. Äîñèòü ñóïåðå÷ëèâèìè º äàí³ íåéðîàíàòîì³÷íèõ 
³ íåéðîâ³çóàëüíèõ äîñë³äæåíü ãîëîâíîãî ìîçêó ïðè 
çîðîâèõ äèñôóíêö³ÿõ. Ç îäíîãî áîêó â³äçíà÷àºòü-
ñÿ ñïðîùåííÿ ñòðóêòóðíî¿ îðãàí³çàö³¿ çîðîâî¿ êîðè 
[16], à ç ³íøîãî áîêó – ïîñèëåííÿ ôóíêö³îíàëüíèõ 
âçàºìîçâ’ÿçê³â çîðîâî¿ êîðè ç ³íøèìè â³ää³ëàìè ãî-
ëîâíîãî ìîçêó [13]. Ó öüîìó êîíòåêñò³ ïîñòàº ïèòàí-
íÿ, ùî æ â³äáóâàºòüñÿ ç íåéðîäèíàì³êîþ ãîëîâíîãî 
ìîçêó ïðè òðèâàëîìó îáìåæåíí³ çîðîâî¿ àôåðåíòà-
ö³¿, îáóìîâëåíîþ çîðîâèìè äèñôóíêö³ÿìè?

Çàçíà÷åíå çóìîâèëî ìåòó ðîáîòè, ÿêà ïîëÿãàëà 
ó âèÿâëåíí³ îñîáëèâîñò³ íåë³í³éíî¿ äèíàì³êè åëåê-
òðè÷íî¿ àêòèâíîñò³ ãîëîâíîãî ìîçêó ïðè çîðîâèõ 
äèñôóíêö³ÿõ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ 
ïðèéíÿëî ó÷àñòü 22 õëîï÷èêà ç âðîäæåíèìè äâîá³÷-
íèìè çîðîâèìè äèñôóíêö³ÿìè (ãîñòðîòà çîðó ç êî-
ðåêö³ºþ < 0,4) òà 27 íîðìàëüíîçîðèõ õëîï÷èê³â 8-12 
ðîê³â. 

Ðåºñòðàö³þ òà àíàë³ç ÅÅÃ çä³éñíþâàëè çà çà-
ãàëüíîïðèéíÿòîþ ìåòîäèêîþ çà äîïîìîãîþ 
êîìï’þòåðíîãî åëåêòðîåíöåôàëîãðàôà «DX-5000» 
(ì. Õàðê³â). ÅÅÃ-ïîòåíö³àëè â³äâîäèëè ìîíîïîëÿðíî 
ó â³äâåäåííÿõ â³äïîâ³äíî äî ì³æíàðîäíî¿ ñèñòåìè 
«10-20» ç óñåðåäíåíèì ðåôåðåíòíèì åëåêòðîäîì D. 
Goldman (1950) ç 8 ñèìåòðè÷íèõ îáëàñòåé. 

Íåë³í³éíèé àíàë³ç 35-45 ñ áåçàðòåôàêòíèõ ôðàã-
ìåíò³â ÅÅÃ-ñèãíàë³â ïðîâåäåíî çà äîïîìîãîþ ïà-
êåòó ïðèêëàäíèõ ïðîãðàì «NeuroResearcher

®
» (ïðî-

ãðàìíèé ìîäóëü Chaos-Multi-Dimensional Non-Linear 
Analysis, ì. Õàðê³â). Äëÿ öüîãî çä³éñíåíî â³äíîâëåííÿ 
àòòðàêòîðà ó ôàçîâîìó ïðîñòîð³ ìåòîäîì çàòðèìêè. 
Âèçíà÷àííÿ ÷àñó çàòðèìêè ïðîâîäèëîñÿ íà îñíî-
â³ îö³íêè «ôîðìè» àòòðàêòîðà, ùî ðåêîíñòðóþºòüñÿ: 
÷àñ çàòðèìêè îáèðàþòü òàêèì ÷èíîì, ùîá ðîçì³ðè 
ðåêîíñòðóéîâàíîãî àòòðàêòîðà çà âñ³ìà îñÿìè áóëè 
ìàêñèìàëüíî íàáëèæåíèìè [1]. Ñïèðàþ÷èñü íà ðå-
çóëüòàòè ÷èñåëüíèõ åêñïåðèìåíò³â, ìàêñèìàëüíà 
âåëè÷èíà ðîçì³ðíîñò³ ðåêîíñòðóêö³¿ ó íàøèõ äîñë³-
äæåííÿõ ñòàíîâèëà 10 [3]. 

Ï³ñëÿ ðåêîíñòðóêö³¿ àòòðàêòîðà ó ôàçîâîìó ïðî-
ñòîð³ âèçíà÷àëè íàñòóïí³ êëþ÷îâ³ íåë³í³éí³ ïîêàçíè-
êè: êîðåëÿö³éíà ðîçì³ðí³ñòü (D2, îä.) íà ï³äñòàâ³ êî-
ðåëÿö³éíîãî ³íòåãðàëó [9]; ðîçì³ðí³ñòü âíåñê³â (ÐÂ, 
îä.) íà ï³äñòàâ³ ñòàá³ë³çàö³¿ çíà÷åíü êîðåëÿö³éíî¿ 
ðîçì³ðíîñò³ [2]; ìàêñèìàëüíà åêñïîíåíòà (ïîêàçíèê) 
Ëÿïóíîâà (ìÅË, îä. /ñ) íà ï³äñòàâ³ àëãîðèòìó A. Wolf 
et al. (1985) [20] ³ J. P. Eckmann et al. (1986) [6] òà ìå-
òîäà àíàëîãà [11]; åíòðîï³ÿ Êîëìîãîðîâà-Ñ³íàÿ (ìå-
òðè÷íà, äèíàì³÷íà åíòðîï³ÿ, eKC, á³ò/ñ) íà ï³äñòàâ³ 
ñïåêòðà ïîêàçíèê³â Ëÿïóíîâà [2]. 

Äàí³ îáðîáëÿëèñÿ çàãàëüíîïðèéíÿòèìè ìåòîäà-
ìè âàð³àö³éíî¿ ñòàòèñòèêè òà ïðåäñòàâëåí³ ó âèãëÿä³ 

mx  . Äëÿ ïîð³âíÿííÿ ãðóï ä³òåé ç ð³çíèì ñòàíîì 
çîðîâî¿ ôóíêö³¿ âèêîðèñòîâóâàâñÿ íåïàðàìåòðè÷íèé 
U-êðèòåð³é Â³ëêîêñîíà-Ìàííà-Ó³òí³. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Âñòàíîâëåíî, ùî ó á³ëüøîñò³ êîðêîâèõ îáëàñòåé íå-
éðîäèíàì³êà º ïîä³áíîþ â óìîâàõ íîðìè òà ïðè çî-
ðîâèõ äèñôóíêö³ÿõ. Ïðîòå ó õëîï÷èê³â ç âðîäæåíèìè 
çîðîâèìè äèñôóíêö³ÿìè, ïîð³âíÿíî ç êîíòðîëåì, 
ïðîñòåæóºòüñÿ òåíäåíö³ÿ (P < 0,05) äî á³ëüø íèçü-
êèõ çíà÷åíü ìàêñèìàëüíî¿ åêñïîíåíòè Ëÿïóíîâà òà 
åíòðîï³¿ Êîëìîãîðîâà-Ñ³íàÿ ïî âñ³é êîíâåêñèòàëüí³é 
ïîâåðõí³ ãîëîâíîãî ìîçêó òà äî á³ëüø âèñîêèõ çíà-
÷åíü ðîçì³ðíîñò³ âíåñê³â òà êîðåëÿö³éíî¿ ðîçì³ðíîñ-
ò³ ó ë³âèõ ðîñòðàëüíèõ îáëàñòÿõ. 
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Äîñòîâ³ðí³ â³äì³ííîñò³ ç êîíòðîëåì âèÿâëåí³ ó 
äâîõ êîðêîâèõ îáëàñòÿõ. Òàê, ó õëîï÷èê³â ç âðîäæå-
íèìè äâîá³÷íèìè çîðîâèìè äèñôóíêö³ÿìè ñïîñòå-
ð³ãàëèñÿ á³ëüø âèñîê³, ïîð³âíÿíî ç êîíòðîëåì, çíà-
÷åííÿ ðîçì³ðíîñò³ âíåñê³â ³ êîðåëÿö³éíî¿ ðîçì³ðíîñò³ 
ó ë³â³é âåðõíüî-ëîáîâ³é îáëàñò³ (F3 íà 9,3 % ³ 8,1 % 
â³äïîâ³äíî, Ð  0,05) òà á³ëüø íèçüê³ çíà÷åííÿ ìàêñè-
ìàëüíî¿ åêñïîíåíòè Ëÿïóíîâà òà åíòðîï³¿ Êîëìîãî-
ðîâà-Ñ³íàÿ ó ë³â³é ïåðåäíüî-ñêðîíåâ³é îáëàñò³ (Ò3 íà 
12,2 % ³ 12,1 % â³äïîâ³äíî, Ð  0,05). 

Àíàë³çóþ÷è õàðàêòåð çì³í çíà÷åíü ïàðàìåòð³â 
íåë³í³éíî¿ äèíàì³êè ìîçêó ó õëîï÷èê³â ç çîðîâèìè 
äèñôóíêö³ÿìè ïî â³äíîøåííþ äî êîíòðîëþ, ìîæå-
ìî ä³éòè äî âèñíîâêó, ùî ñòàí ñïîê³éíîãî íåñïàííÿ 
ïîâ’ÿçàíèé ç³ çìåíøåííÿì ð³âíÿ õàîñó òà ê³ëüêîñò³ 
êîíêóðóþ÷èõ íåðâîâèõ ïðîöåñ³â ó ïåðåäíüî-ñêðî-
íåâèõ îáëàñòÿõ, ùî ³ìîâ³ðíî â³äîáðàæàº ï³äâèùåíó 
óâàãó äî ñëóõîâèõ ïîäðàçíèê³â. Çàçíà÷åíå ðàçîì ç 
ëîêàë³çàö³ºþ çì³í ó ë³â³é ï³âêóë³ äîçâîëÿº àñîö³þâà-
òè ¿õ ç ï³äâèùåíîþ ãîòîâí³ñòþ ãîëîâíîãî ìîçêó äî 
ñïðèéíÿòòÿ ìîâëåííºâî¿ ³íñòðóêö³¿. 

Ó òîé æå ÷àñ çíàéäåíî òàêîæ îçíàêè çá³ëüøåí-
íÿ ê³ëüêîñò³ ôóíêö³îíàëüíî àêòèâíèõ íåéðîííèõ 
ìåðåæ ó ë³â³é âåðõíüî-ëîáîâ³é îáëàñò³ òà óñêëàä-
íåííÿ îáðîáêè é ³íòåãðàö³¿ ³íôîðìàö³¿ ó öèõ ìåðå-
æàõ. Íàéá³ëüø ³ìîâ³ðíî, ùî äàíèé ôàêò íåîáõ³äíî 
ïîâ’ÿçóâàòè ç ìåõàí³çìàìè ðåãóëÿö³¿ ðóõ³â î÷åé. 
Â³ðîã³äíî, ùî óòðèìàííÿ î÷åé ó íåðóõîìîìó ñòàí³ 
â³äïîâ³äíî äî ³íñòðóêö³¿ âèìàãàëî çàëó÷åííÿ á³ëüø 
ñêëàäíèõ íåðâîâèõ ìåõàí³çì³â ô³êñàö³¿ î÷åé ó õëîï-
÷èê³â ç âðîäæåíèìè äâîá³÷íèìè çîðîâèìè äèñôóíê-
ö³ÿìè ïîð³âíÿíî ç êîíòðîëåì. Öå óçãîäæóºòüñÿ ç 
íàêîïè÷åíèìè äàíèìè ùîäî íåìîæëèâîñò³ [12] àáî 
çíèæåíî¿ çäàòíîñò³ [10] äî äîâ³ëüíî¿ ðåãóëÿö³¿ ðóõ³â 
î÷åé ó ñóá’ºêò³â ç âðîäæåíîþ ñë³ïîòîþ. 

Íàæàëü ÅÅÃ íå äîçâîëÿº ÷³òêî âèçíà÷èòè, ÿê³ 
ñàìå öèòîàðõ³òåêòîí³÷í³ ïîëÿ Áðîäìàíà º á³ëüø àê-
òèâíèìè ó äàíîìó âèïàäêó. Îäíàê, íà âåðõíüî-ëîáî-
âó îáëàñòü êîíâåêñèòàëüíî¿ ïîâåðõí³ êîðè ãîëîâíîãî 
ìîçêó ïðîåêòóºòüñÿ àêòèâí³ñòü ïðåìîòîðíî¿ (ëîáîâå 
î÷íå ïîëå òà äîäàòêîâå î÷íå ïîëå) òà äîðñîëàòå-
ðàëüíî¿ ïðåôðîíòàëüíî¿ êîðè. Óñ³ ö³ îáëàñò³ áåçïî-
ñåðåäíüî ïîâ’ÿçàí³ ç ðåãóëÿö³ºþ ðóõ³â î÷åé: ëîáîâå 
î÷íå ïîëå ïåðåâàæíî ïîâ’ÿçàíî ç³ ñïîíòàííèìè ñàê-
êàäàìè, òîä³ ÿê äîäàòêîâå î÷íå ïîëå òà äîðñîëàòå-
ðàëüíà ïðåôðîíòàëüíà êîðà – ç äîâ³ëüíèìè ñàêêà-
äàìè òà âîëüîâîþ ðåãóëÿö³ºþ ðóõ³â î÷åé [4]. 

Ïðîòå íåîáõ³äíî âçÿòè äî óâàãè é òîé ôàêò, ùî 
íåùîäàâí³ìè äîñë³äæåííÿìè òàêîæ äîâåäåíà ó÷àñòü 

ëîáîâîãî î÷íîãî ïîëÿ â êîíòðîë³ ïðèõîâàíî¿ (åíäî-
ãåííî¿) ïðîñòîðîâî¿ óâàãè [7; 15; 19], äå âîíî âèêî-
íóº íàäìîäàëüíó ðîëü ó ñêëàä³ ëîáîâî-ò³ì’ÿíî¿ ìå-
ðåæ³ [5; 7]. Òàêîæ ïîêàçàíà ó÷àñòü äîðñîëàòåðàëüíî¿ 
ïðåôðîíòàëüíî¿ êîðè òà äîäàòêîâîãî î÷íîãî ïîëÿ ó 
ï³äòðèìàíí³ óâàãè [4]. 

Êð³ì òîãî, ÷èñëåííèìè åëåêòðîô³ç³îëîã³÷íèìè 
äîñë³äæåííÿìè íà ïðèìàòàõ òà ìåòîäàìè íåéðîâ³çó-
àë³çàö³¿ ó ëþäèíè ïîêàçàíî, ùî ëîáîâå î÷íå ïîëå òà 
³íø³ îáëàñò³ äîðñîëàòåðàëüíî¿ ïðåôðîíòàëüíî¿ êîðè 
îòðèìóþòü íåðâîâ³ âõîäè â³ä êàóäàëüíèõ ñëóõîâèõ 
îáëàñòåé é ïîâ’ÿçàí³ ïåðåâàæíî ç âèçíà÷åííÿì ïðî-
ñòîðîâî¿ ëîêàë³çàö³¿ ñëóõîâèõ ïîäðàçíèê³â [14; 18]. 
Çîêðåìà, ôÌÐÒ äîñë³äæåííÿìè ñóá’ºêò³â ç âðîäæå-
íîþ ñë³ïîòîþ äîâåäåíà àêòèâàö³ÿ ëîáîâîãî î÷íîãî 
ïîëÿ ó çàäà÷àõ äèñêðèì³íàö³¿ ïðîñòîðîâî¿ ëîêàë³çà-
ö³¿ çâóêîâèõ ïîäðàçíèê³â [7]. 

Ó çàçíà÷åíîìó âèùå çíàõîäèòü ï³äòðèìêó ðàí³-
øå âèñóíóòå íàìè ïðèïóùåííÿ ïðî ñòàí ï³äâèùåíî¿ 
óâàãè äî ñëóõîâèõ ïîäðàçíèê³â ó õëîï÷èê³â ç âðîäæå-
íèìè äâîá³÷íèìè çîðîâèìè äèñôóíêö³ÿìè â óìîâàõ 
ñïîê³éíîãî íåñïàííÿ. 

Ñüîãîäí³ âèñëîâëþþòüñÿ äâ³ àíòàãîí³ñòè÷í³ 
äóìêè ùîäî âçàºìîçâ’ÿçêó ì³æ ôóíêö³ºþ ðåãóëÿö³¿ 
ñàêêàä ³ ôóíêö³îíóâàííÿì ñèñòåìè åíäîãåííî¿ ïðî-
ñòîðîâî¿ óâàãè ó ëîáîâîìó î÷íîìó ïîë³: 1) öå äâà 
âçàºìîïîâ’ÿçàíèõ ïðîöåñè [7; 15]; 2) öå äâà íåçà-
ëåæíèõ ïðîöåñè [19]. Îòæå, äîñèòü ³ìîâ³ðíî, ùî 
çì³íè ïàðàìåòð³â íåë³í³éíî¿ äèíàì³êè ó ë³â³é âåðõ-
íüî-ëîáîâ³é îáëàñò³ õëîï÷èê³â ç âðîäæåíèìè äâîá³÷-
íèìè çîðîâèìè äèñôóíêö³ÿìè ïîâ’ÿçàí³ ÿê ç íåîá-
õ³äí³ñòþ óòðèìàííÿ î÷åé â íåðóõîìîìó ñòàí³, òàê ³ ç 
ñòàíîì ï³äâèùåíî¿ óâàãè äî ñëóõîâèõ ïîäðàçíèê³â. 

Âèñíîâêè. Âðîäæåí³ çîðîâ³ äèñôóíêö³¿ ïðèçâî-
äÿòü äî çì³íè äèíàì³êè åíäîãåííî¿ (ñïîíòàííî¿) íå-
éðîííî¿ àêòèâíîñò³, ùî ó õëîï÷èê³â ïåð³îäó äðóãîãî 
äèòèíñòâà âèÿâëÿºòüñÿ ó:

 – çìåíøåíí³ ð³âíÿ õàîñó òà ê³ëüêîñò³ êîíêó-
ðóþ÷èõ íåðâîâèõ ïðîöåñ³â ó ïåðåäíüî-ñêðîíåâèõ 
îáëàñòÿõ;

 – çá³ëüøåíí³ ê³ëüêîñò³ ôóíêö³îíàëüíî àêòèâíèõ 
íåéðîííèõ ìåðåæ ó ë³â³é âåðõíüî-ëîáîâ³é îáëàñò³ 
òà óñêëàäíåíí³ îáðîáêè é ³íòåãðàö³¿ ³íôîðìàö³¿ ó öèõ 
ìåðåæàõ. 

Çàçíà÷åí³ çì³íè ìîæóòü áóòè ïîâ’ÿçàí³ ç³ ñòàíîì 
ï³äâèùåíî¿ ñëóõîâî¿ óâàãè òà ðåãóëÿö³¿ ðóõ³â î÷åé ó 
õëîï÷èê³â ç çîðîâèìè äèñôóíêö³ÿìè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü âáà÷à-
þòüñÿ â ç’ÿñóâàíí³ ìåõàí³çì³â êðîññ-ìîäàëüíî¿ ïëàñ-
òè÷íîñò³ ãîëîâíîãî ìîçêó ïðè çîðîâèõ äèñôóíêö³ÿõ. 
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Nonlinear Dynamics Of Brain Electrical Activity during the Visual Dysfunction
Redka I. V. 
Abstract. Congenital visual dysfunction is a unique opportunity to study patterns of reorganization of neural net-

works activity under the influence of reduced flow visual afferentiation in vivo. Dynamics of the brain activity is non-
linear and demonstrates the dynamic interaction of chaotic and temporally synchronized activity. It is likely that the 
theory of nonlinear dynamics and the theory of self-organized criticality may be more appropriate methodological 
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approaches to the study of the brain under conditions of health and disease than traditional linear methods of EEG 
analysis. 

The aim of this article was to determine features of the nonlinear dynamics of brain electrical activity in congeni-
tal visual dysfunction. 

Data and methods. 22 boys with congenital visual dysfunction and 27 sighted boys at 8-12 years were studied 
by EEG method in a resting state with eyes closed. EEG fragments without artifacts (35-45 second) were analyzed 
by multidimensional nonlinear analysis. Restoring attractor of EEG-signal was performed. The embedding dimen-
sion, correlation dimension, maximum Lyapunov exponent and the Kolmogorov-Sinai entropy were calculated. 

Results. Established that the values of maximum Lyapunov exponents and Kolmogorov-Sinai entropy were 
tended to decrease throughout in all brain surfaces and the values of correlation dimension and the embedding 
dimension were tended to increase in left rostral brain areas in boys with visual dysfunction compared with the 
sighted boys. 

In compared with the sighted boys, the boys with congenital visual dysfunction demonstrated the increased 
values of the embedding dimension and correlation dimension contributions in the left superior frontal region (F3 
9.3 % and 8. 1 %, respectively, R  0,05) and decreased values of the maximum Lyapunov exponent and Kolmogorov 
entropy Sinai in the left anterior temporal region (T3 at 12.2 % and 12.1 %, respectively, R  0,05). 

Rest-state associated with a decrease in the chaos’ level and the number of competing neural processes in the 
anterior temporal areas, which likely reflects increased attention to auditory stimuli. Localization of changes in the 
left hemisphere allows them to associate with increased willingness brain to accept verbal instructions. 

The evidence of an increasing number of functionally active neural networks in superior left frontal region and 
complexity of processing and integration of information in these networks were identified. Most likely, this fact must 
connect with the mechanisms of regulation of eye movements. It is likely that keeping the eyes stationary in accor-
dance with the instructions required the involvement of more complex neural mechanisms of eye fixation in boys 
with congenital bidirectional visual dysfunction compared with control. This is consistent with the accumulated data 
on the inability or reduced ability to voluntary regulation of eye movements in subjects with congenital blindness. 

Conclusion. The congenital visual dysfunction was determined to changes in the dynamics of endogenous 
(spontaneous) neuronal activity. Boys at second childhood period had the (1) reducing of chaos’ level and the 
number of competing neural processes in the anterior temporal area and (2) increasing the number of functionally 
active neural networks in left superior frontal area and complicated processing and integration of information in 
these networks. 

Such differences may represent to the state of auditory attention and increasing of eye movements’ regulation 
in the boys with congenital visual dysfunction. 

Keywords: nonlinear dynamics, brain, visual dysfunction. 
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