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Äîñë³äæåííÿ âèêîíàíå â ìåæàõ çàãàëüíî-óí³âåð-
ñèòåòñüêî¿ òåìàòèêè «Îñîáëèâîñò³ ïîêàçíèê³â ãåìî-
äèíàì³êè â çàëåæíîñò³ â³ä ïàðàìåòð³â áóäîâè ò³ëà ó 
ñïîðòñìåí³â ð³çíèõ âèä³â ñïîðòó» (¹ äåðæàâíîãî 
ðåºñòðó 0115U004045).

Âñòóï. Ôóòáîë áóâ ³ çàëèøàºòüñÿ íàéìàñîâ³øèì 
âèäîì ñïîðòó â íàø³é êðà¿í³, àëå ïðè öüîìó çà äà-
íèìè äîñë³äæåíü ïðîäóêòèâí³ñòü ðîáîòè äèòÿ÷èõ 
ñïîðòèâíèõ óñòàíîâ, ùî çàéìàþòüñÿ ï³äãîòîâêîþ 
ôóòáîë³ñò³â âèñîêî¿ êâàë³ô³êàö³¿, çàëèøàºòüñÿ äóæå 
íèçüêîþ [9]. Ï³äòâåðäæåííÿì öüîìó ôàêòó ìîæóòü 
ñëóæèòè ïîñò³éí³ íåâäà÷³ íàö³îíàëüíî¿ ³ þíàöüêî¿ 
çá³ðíèõ êîìàíä êðà¿íè â íàéá³ëüøèõ ì³æíàðîä-
íèõ çìàãàííÿõ ïî ôóòáîëó, ÿê³ ìè ñïîñòåð³ãàºìî çà 
îñòàíí³ ðîêè. Îäíà ç ïðè÷èí ùî ïîÿñíþº äàíèé ôàêò 
ïîëÿãàº â òîìó, ùî ñó÷àñí³ äîñÿãíåííÿ ñïîðòèâíî¿ 
íàóêè íå çàâæäè çíàõîäÿòü íàëåæíå â³äîáðàæåííÿ 
â ïðàêòè÷í³é ðîáîò³ òðåíåð³â [4]. Êîìàíäí³ ñïîðòèâ-
í³ ³ãðè, âêëþ÷àþ÷è ôóòáîë, â³äð³çíÿþòüñÿ òèì, ùî 
îñíîâíèé îá’ºì íàâàíòàæåíü, ùî âèêîíóþòüñÿ â òðå-
íóâàëüíîìó ïðîöåñ³, íîñèòü ñïåö³àë³çîâàíèé õàðàê-
òåð, à ÿê ïð³îðèòåòí³ çàñîáè ï³äãîòîâêè âèêîðèñòîâó-
þòüñÿ ãðóïîâ³ ³ êîìàíäí³ âïðàâè ³ãðîâîãî õàðàêòåðó. 
Ó òàêèõ óìîâàõ îáë³ê ³íäèâ³äóàëüíèõ ìîæëèâîñòåé 
ñïîðòñìåí³â ó ðàìêàõ ïðîãðàìóâàííÿ òðåíóâàëüíî-
ãî åôåêòó óêðàé óñêëàäíåíèé. Îñîáëèâå çíà÷åííÿ 
íàáóâàº îáë³ê ³íäèâ³äóàëüíèõ îñîáëèâîñòåé ñïîðòñ-
ìåí³â, êîëè íåàäåêâàòí³ñòü òðåíóâàëüíèõ ä³é àäàï-
òàö³éíèì ìîæëèâîñòÿì îðãàí³çìó ìîæå ïðèâåñòè íå 
äî çðîñòàííÿ òðåíîâàíîñò³, à äî ïåðåòðåíóâàííÿ ³ 
ÿê íàñë³äîê, ðîçâèòêó ïàòîëîã³÷íèõ ñòàí³â [9]. Ìîð-
ôî-ôóíêö³îíàëüí³ îñîáëèâîñò³ ñåðöåâî-ñóäèííî¿ 
ñèñòåìè âèçíà÷àþòü ð³âåíü ìîæëèâèõ ñïîðòèâíèõ 
äîñÿãíåíü ó áóäü-ÿêîìó âèä³ ñïîðòó [6,11,12,13,19], 
òîìó âèâ÷åííÿ äàíèõ ïàðàìåòð³â àêòóàëüíî ³ íå âòðà-
÷àº ïðàêòè÷íîãî çíà÷åííÿ. Âåëèêà ê³ëüê³ñòü íàóêîâèõ 
äîñë³äæåíü íàïðàâëåíà íà âèâ÷åííÿ ñåðöÿ òà ïîêàç-
íèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ç ïîçèö³¿ ëîêàëüíî¿ 
êîíñòèòóö³¿, îñíîâîþ ÿêî¿ º íàéá³ëüø ñïåöèô³÷íà 
ìîðôîëîã³÷íà ôîðìà îðãàíó [10,16]. Âèêîðèñòîâóþ-
÷è ìåòîäè åõîêàðä³îãðàô³¿ [3], åëåêòðîêàðä³îãðàô³¿ 
[5] òà òåòðàïîëÿðíî¿ ðåîêàðä³îãðàô³¿ [17] âñòàíîâ-
ëåí³ ñîìàòî-â³ñöåðîìåòðè÷í³ îñîáëèâîñò³ ïîêàçíè-
ê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ó ñïîðòñìåí³â ð³çíèõ 
âèä³â ñïîðòó.

Ìåòîþ ðîáîòè áóëî âñòàíîâëåííÿ îñîáëèâîñ-
òåé ðåîãðàô³÷íèõ ïîêàçíèê³â öåíòðàëüíî¿ ãåìî-
äèíàì³êè ó ôóòáîë³ñò³â âèñîêîãî ð³âíÿ ñïîðòèâíî¿ 
ìàéñòåðíîñò³ þíàöüêîãî â³êó òà ìîäåëþâàííÿ ¿õ íà-
ëåæíèõ âåëè÷èí.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåí-
í³ âçÿëè ó÷àñòü ïðàêòè÷íî çäîðîâ³ þíàêè â³êîì â³ä 
17 äî 21 ðîêó. Êîíòðîëüíó ãðóïó ñêëàëè 73 þíàêè, 

ÿê³ íå çàéìàëèñÿ ñïîðòîì ³ íà ìîìåíò îáñòåæåí-
íÿ áóëè ïðàêòè÷íî çäîðîâèìè. Âèñíîâîê áóëî 
çðîáëåíî ï³ñëÿ ïðîâåäåíîãî ¿ì äåòàëüíîãî êë³í³-
êî-ëàáîðàòîðíîãî äîñë³äæåííÿ (óëüòðàçâóêîâî¿ ä³à-
ãíîñòèêà ñåðöÿ, ìàã³ñòðàëüíèõ ñóäèí, ùèòîïîä³áíî¿ 
çàëîçè, ïàðåíõ³ìàòîçíèõ îðãàí³â ÷åðåâíî¿ ïîðîæíè-
íè, íèðîê, ñå÷îâîãî ì³õóðà; ðåíòãåíîãðàô³¿ ãðóäíî¿ 
êë³òêè; ñï³ðîãðàô³¿; òåòðàïîëÿðíî¿ ðåîêàðä³îãðàô³ÿ; 
ñòîìàòîëîã³÷íîãî îáñòåæåííÿ; âèçíà÷åííÿ îñíî-
âíèõ á³îõ³ì³÷íèõ ïîêàçíèê³â êðîâ³; îö³íêè ð³âíÿ ãîð-
ìîí³â ùèòîïîä³áíî¿ çàëîçè). Íàìè òàêîæ ïðîâåäåíî 
êîìïëåêñíå îáñòåæåííÿ ôóòáîë³ñò³â âèñîêîãî ð³âíÿ 
ñïîðòèâíî¿ ìàéñòåðíîñò³ (â³ä ïåðøîãî äîðîñëîãî 
ðîçðÿäó äî ìàéñòð³â ñïîðòó). Âñ³ ñïîðòñìåíè ìàëè 
ñïîðòèâíèé ñòàæ íå ìåíøå ÿê 3 ðîêè òà íà ìîìåíò 
îáñòåæåííÿ çíàõîäèëèñÿ íà ï³äãîòîâ÷îìó ïåð³î-
ä³ òðåíóâàëüíîãî öèêëó. Ä³àãíîñòèêó ïðîâîäèëè íå 
ìåíøå í³æ ÷åðåç äîáó ï³ñëÿ òðåíóâàëüíîãî íàâàí-
òàæåííÿ. Ñïîðòñìåíè, ó ÿêèõ áóëè âèÿâëåí³ îçíàêè 
ïåðåòðåíóâàííÿ òà ïåðåíàïðóæåííÿ íå ïðèéìàëè 
ó÷àñòü ó ïîäàëüøîìó äîñë³äæåíí³. Ï³ñëÿ ïðîâåäåíî-
ãî îáñòåæåííÿ áóëî â³ä³áðàíî 22 ôóòáîë³ñòè, ÿê³ íå 
ìàëè â³äõèëåíü ó ñòàí³ çäîðîâ’ÿ.

Ðåîãðàô³÷í³ ïàðàìåòðè âèçíà÷àëè çà äîïîìîãîþ 
êîìï’þòåðíîãî ä³àãíîñòè÷íîãî êîìïëåêñó, ùî çàáåç-
ïå÷óº îäíî÷àñíó ðåºñòðàö³þ åëåêòðîêàðä³îãðàìè, 
òåòðàïîëÿðíî¿ ðåîãðàìè òà âèì³ðþâàííÿ àðòåð³àëü-
íîãî òèñêó. Âðàõîâóþ÷è ïîêàçíèêè ðåîêàðä³îãðàìè, 
â³äñòàíü ì³æ åëåêòðîäàìè, çð³ñò ³ ìàñó òà ïëîùó 
ïîâåðõí³ ò³ëà, ñèñòîë³÷íèé, ä³àñòîë³÷íèé òà ñåðåä-
í³é àðòåð³àëüíèé òèñê, ÷àñòîòó ñåðöåâèõ ñêîðî÷åíü 
çà äîïîìîãîþ ôîðìóë ìè îá÷èñëþâàëè ïîêàçíèêè 
öåíòðàëüíî¿ ãåìîäèíàì³êè [15]. Íàìè áóëî ïðîâå-
äåíî àíòðîïîìåòðè÷íå äîñë³äæåííÿ çà ìåòîäèêîþ 
Áóíàêà [2], ñîìàòîòèïîëîã³÷íå – çà ðîçðàõóíêîâîþ 
ìîäèô³êàö³ºþ ìåòîäà Heath-Carter [18], âèçíà÷åí-
íÿ êîìïîíåíòíîãî ñêëàäó ìàñè ò³ëà çà Ìàòåéêî [8]. 
Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â áóëî 
ïðîâåäåíî ç âèêîðèñòàííÿì ïàêåòó “Statistica 5.5” 
(ë³öåíç³éíèé ¹ AXXR910A374605FA). Âèçíà÷àëè õà-
ðàêòåð ðîçïîä³ë³â äëÿ êîæíîãî ç îòðèìàíèõ âàð³àö³é-
íèõ ðÿä³â çà Øàï³ðî-Ó³ëêîì, ñåðåäí³ òà ñòàíäàðòíå 
êâàäðàòè÷íå â³äõèëåííÿ äëÿ êîæíî¿ îçíàêè. Îñê³ëü-
êè ó ïåðåâàæí³é á³ëüøîñò³ âèïàäê³â ðîçïîä³ë îçíàê, 
ÿê³ âèâ÷àëèñÿ, â³äð³çíÿâñÿ â³ä íîðìàëüíèõ, ìè âèêî-
ðèñòîâóâàëè íåïàðàìåòðè÷í³ ìåòîäè ñòàòèñòè÷íîãî 
àíàë³çó, â³ðîã³äí³ñòü ð³çíèö³ çíà÷åíü ì³æ íåçàëåæíè-
ìè ê³ëüê³ñíèìè âåëè÷èíàìè âèçíà÷àëè çà äîïîìî-
ãîþ U-êðèòåð³þ Ìàíà-Ó³òí³. Äëÿ ðîçðîáêè íàëåæíèõ 
ïîêàçíèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè çàëåæíî â³ä 
îñîáëèâîñòåé áóäîâè ò³ëà íàìè áóâ çàñòîñîâàíèé 
ìåòîä ïîêðîêîâîãî ðåãðåñ³éíîãî àíàë³çó [1].
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Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. 
Ïðè ïîð³âíÿíí³ ïîêàçíèê³â ñèñòîë³÷íîãî àðòåð³àëü-
íîãî òèñêó, âèÿâëåíî, ùî ïðàêòè÷íî çäîðîâ³ ì³ñüê³ 
îñîáè ÷îëîâ³÷î¿ ñòàò³ þíàöüêîãî â³êó, ÿê³ íå çàéìà-
þòüñÿ ñïîðòîì, ìàþòü íèæ÷³ ñåðåäí³ çíà÷åííÿ äà-
íîãî ïîêàçíèêà (124,4 ìì.ðò.ñò.), í³æ ôóòáîë³ñòè 
(131,1 ìì.ðò.ñò.) (òàáë. 1). Ì³æ íèìè âñòàíîâëåíî 
ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³ (p<0,05). Íàìè 
âñòàíîâëåíî, ùî ôóòáîë³ñòè ìàþòü äîñòîâ³ðíî á³ëü-
øèé (p<0,05) ä³àñòîë³÷íèé àðòåð³àëüíèé òèñê (81,86 
ìì.ðò.ñò.), ó ïîð³âíÿí³ ç íåñïîðòñìåíàìè (76,7 
ìì.ðò.ñò).

Òàáëèöÿ 1.

Îñîáëèâîñò³ ïîêàçíèê³â àðòåð³àëüíîãî 
òèñêó ó ôóòáîë³ñò³â (Ì±

Ïîêàçíèêè Ãðóïà Ì± ð

Àðòåð³àëüíèé òèñê 
ñèñòîë³÷íèé  
(ìì.ðò.ñò.)

Íåñïîðòñìåíè 124,4±11,5
<0,05

Ôóòáîë³ñòè 131,1±13,7

Àðòåð³àëüíèé òèñê 
ä³àñòîë³÷íèé  

(ìì.ðò.ñò.)

Íåñïîðòñìåíè 76,71±9,72
<0,05

Ôóòáîë³ñòè 81,86±10,59

Ñåðåäí³é àðòåð³àëü-
íèé òèñê  

(ìì.ðò.ñò.)

Íåñïîðòñìåíè 92,26±8,90
<0,05

Ôóòáîë³ñòè 97,95±10,75

Íåîáõ³äíî çàçíà÷èòè, ùî þíàêè, ÿê³ íå çàéìà-
ëèñÿ ñïîðòîì, ìàþòü ìåíøó âåëè÷èíó ñåðåäíüîãî 
àðòåð³àëüíîãî òèñêó, í³æ ôóòáîë³ñòè, ÿê³ ìàþòü çíà-
÷íó âàð³àáåëüí³ñòü äàíîãî ïîêàçíèêà â ìåæàõ ãðóïè. 
Íàìè âñòàíîâëåíî äîñòîâ³ðíå çá³ëüøåííÿ äàíîãî 
ãåìîäèíàì³÷íîãî ïàðàìåòðà ó ôóòáîë³ñò³â ïîð³âíÿíî 
ç íåñïîðòñìåíàìè (òàáë. 1).

Ñïåöèô³êà ñïîðòèâíî¿ ä³ÿëüíîñò³ çíà÷íî âïëè-
âàº íà âåëè÷èíó óäàðíîãî îá’ºìó êðîâ³, çîêðåìà, ó 
ôóòáîë³ñò³â äàíèé ïîêàçíèê öåíòðàëüíî¿ ãåìîäè-
íàì³êè ìàº á³ëüø³ ñåðåäí³ çíà÷åííÿ (95,6 ìë), í³æ ó 
íåñïîðòñìåí³â (86,4 ìë), çà âåëè÷èíîþ äàíîãî ïî-
êàçíèêà ì³æ öèìè ãðóïàìè âñòàíîâëåí³ äîñòîâ³ðí³ 
â³äì³ííîñò³ (p<0,05) (òàáë. 2).

Òàáëèöÿ 2.

Îñîáëèâîñò³ ãåìîäèíàì³÷íèõ îá’ºì³â  
òà ³íäåêñ³â ôóòáîë³ñò³â (Ì±

Ïîêàçíèêè Ãðóïà Ì± ð

Óäàðíèé îá’ºì êðîâ³ 
(ìë)

Íåñïîðòñìåíè 86,47±18,82
<0,05

Ôóòáîë³ñòè 95,62±23,43

Õâèëèííèé îá’ºì 
êðîâ³ (ë)

Íåñïîðòñìåíè 5,060±1,067
>0,05

Ôóòáîë³ñòè 5,129±0,992

Óäàðíèé ³íäåêñ  
(ìë/ì2)

Íåñïîðòñìåíè 46,59±10,36
<0,05

Ôóòáîë³ñòè 52,36±12,78

Ñåðöåâèé ³íäåêñ  
(ë/ì2)

Íåñïîðòñìåíè 2,757±0,617
>0,05

Ôóòáîë³ñòè 2,830±0,520

Íàìè íå âèÿâëåíî ñòàòèñòè÷íî çíà÷óùèõ â³ä-
ì³ííîñòåé ì³æ ãðóïàìè ôóòáîë³ñò³â ³ íåñïîðòñìåí³â 
çà âåëè÷èíîþ õâèëèííîãî îá’ºìó êðîâ³ ó ñòàí³ ñïî-
êîþ. Ó ôóòáîë³ñò³â âñòàíîâëåíà òåíäåíö³ÿ (p<0,07) 
äî á³ëüøèõ çíà÷åíü âåëè÷èíè óäàðíîãî ³íäåêñó 
(52,36ìë/ì2) â ïîð³âíÿíí³ ç þíàêàìè, ÿê³ íå çàéìà-
þòüñÿ ñïîðòîì (46,59 ìë/ì2). Íå âñòàíîâëåíî çíà-
÷íî¿ ð³çíèö³ âåëè÷èíè ñåðöåâîãî ³íäåêñó ó ôóòáîë³ñ-
ò³â òà íåñïîðòñìåí³â (p>0,05) (òàáë. 2).

Âåëè÷èíà ïèòîìîãî ïåðèôåðè÷íîãî îïîðó ó ôóò-
áîë³ñò³â òà íåñïîðòñìåí³â, ìàº ïðèáëèçíî îäíàêîâ³ 
çíà÷åííÿ, ³ íàìè íå âèÿâëåíî äîñòîâ³ðíèõ â³äì³ííîñ-
òåé çà âåëè÷èíîþ äàíîãî ïîêàçíèêà (òàáë. 3).

Òàáëèöÿ 3.

Îñîáëèâîñò³ ãåìîäèíàì³÷íèõ ïîêàçíèê³â  
ó ôóòáîë³ñò³â (Ì±

Ïîêàçíèêè Ãðóïà Ì± ð

Ïèòîìèé ïåðèôå-
ðè÷íèé îï³ð  

(Äèí/ñ/ñì-5)

Íåñïîðòñìåíè 35,12±8,69
>0,05

Ôóòáîë³ñòè 36,04±9,45

Çàãàëüíèé ïåðèôå-
ðè÷íèé îï³ð  

(Äèí/ñ/ñì-5)

Íåñïîðòñìåíè 1522±354
>0,05

Ôóòáîë³ñòè 1593±414

Îá’ºìíà øâèäê³ñòü 
ðóõó êðîâ³ (ìë/ñ)

Íåñïîðòñìåíè 328,6±64,7
>0,05

Ôóòáîë³ñòè 355,1±80,2

Ïîòóæí³ñòü ë³âîãî 
øëóíî÷êà (Âò)

Íåñïîðòñìåíè 4,051±0,944
<0,05

Ôóòáîë³ñòè 4,595±0,979

Âèòðàòè åíåðã³¿ 
(Âò/ë)

Íåñïîðòñìåíè 0,209±0,022
<0,05

Ôóòáîë³ñòè 0,209±0,022

Çàãàëüíèé ïåðèôåðè÷íèé îï³ð ìàº á³ëüø³ çíà-
÷åííÿ ó ãðóï³ ôóòáîë³ñò³â, í³æ ó íåñïîðòñìåí³â, àëå 
äàíà ãðóïà íåîäíîð³äíà çà âåëè÷èíîþ äàíîãî ïî-
êàçíèêà,  òîìó ì³æ öèìè ãðóïàìè â³äñóòí³ äîñòîâ³ðí³ 
â³äì³ííîñò³. Îá’ºìíà øâèäê³ñòü ðóõó êðîâ³ ìàº á³ëü-
ø³ ñåðåäí³ çíà÷åííÿ ó ôóòáîë³ñò³â, í³æ ó êîíòðîëüí³é 
ãðóï³, àëå äîñòîâ³ðíèõ â³äì³ííîñòåé ïðè ïîð³âíÿíí³ 
ìè íå âèÿâèëè. Þíàêè, ÿê³ çàéìàþòüñÿ ôóòáîëîì 
ìàþòü á³ëüøó ïîòóæí³ñòü ë³âîãî øëóíî÷êà, í³æ íå-
ñïîðòñìåíè. Ìè âèÿâèëè äîñòîâ³ðí³ â³äì³ííîñò³ 
(p<0,05) çà âåëè÷èíîþ äàíîãî ïîêàçíèêà ì³æ öèìè 
ãðóïàìè þíàê³â. Ïîêàçíèê âèòðàò åíåðã³¿ ó ãðóï³ îñ³á, 
ÿê³ çàéìàþòüñÿ ôóòáîëîì, á³ëüøèé, í³æ ó þíàê³â, 
ÿê³ íå çàéìàþòüñÿ ñïîðòîì. Íàìè âñòàíîâëåí³ äî-
ñòîâ³ðí³ â³äì³ííîñò³ ì³æ äàíèìè ãðóïàìè  (p<0,05) 
(òàáë. 3).

Òàêèì ÷èíîì, âñòàíîâëåíî, ùî îêðåì³ ãåìîäèíà-
ì³÷í³ ïîêàçíèêè ôóòáîë³ñò³â ìàþòü äîñòîâ³ðíî á³ëüø³ 
çíà÷åííÿ àáî âèðàæåíó òåíäåíö³þ äî çá³ëüøåííÿ ïî-
ð³âíÿíî ç îñîáàìè, ÿê³ íå çàéìàþòüñÿ ñïîðòîì. Òîìó 
âèíèêàº íåîáõ³äí³ñòü âèð³øåííÿ ïèòàííÿ ïðî òå, ÿê 
³íòåðïðåòóâàòè îòðèìàíí³ ðåçóëüòàòè, ÷è º âîíè 
íîðìàëüíèìè äëÿ ñïîðòñìåí³â äàíîãî âèäó ñïîðòó, 
àáî º âàð³àíòîì ïî÷àòêîâèõ ïàòîëîã³÷íèõ â³äõèëåíü. 
Îñòàíí³ì ÷àñîì ç’ÿâèëèñÿ ðîáîòè ïðî çâ’ÿçîê ãå-
ìîäèíàì³êè ³ ñîìàòè÷íèõ ïîêàçíèê³â îðãàí³çìó [7]. 
Ìîäåëþâàííÿ íàëåæíèõ ïîêàçíèê³â öåíòðàëüíî¿ ãå-
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ìîäèíàì³êè çàëåæíî â³ä îñîáëèâîñòåé áóäîâè ò³ëà º 
íàäçâè÷àéíî àêòóàëüíèì ³ ìîæå øèðîêî âèêîðèñòî-
âóâàòèñü ó ä³àãíîñòè÷íèõ ö³ëÿõ [14].

Ó ðåçóëüòàò³ ïðîâåäåíîãî ïðÿìîãî ïîêðîêîâîãî 
ðåãðåñ³éíîãî àíàë³çó ç’ÿñóâàëîñÿ, ùî ó ôóòáîë³ñò³â 
âñ³ 12 ðåîãðàô³÷íèõ ïàðàìåòð³â öåíòðàëüíî¿ ãåìî-
äèíàì³êè çàëåæàëè â³ä êîíñòèòóö³îíàëüíèõ õàðàêòå-
ðèñòèê îðãàí³çìó á³ëüøå, í³æ íà 50 %, äëÿ íèõ áóëè 
ïîáóäîâàí³ ìàòåìàòè÷í³ ìîäåë³, ÿê³ äàþòü ìîæëè-
â³ñòü, âðàõîâóþ÷è ³íäèâ³äóàëüí³ àíòðîïîìåòðè÷í³ òà 
ñîìàòîòèïîëîã³÷í³ ïîêàçíèêè, âèçíà÷èòè ó êîæíîãî 
ôóòáîë³ñòà ïðèòàìàíí³ ñàìå éîìó ïàðàìåòðè öåí-
òðàëüíî¿ ãåìîäèíàì³êè. 

Ïðàêòè÷íî âñ³ êîåô³ö³ºíòè ìîäåë³ ñèñòîë³÷íîãî 
àðòåð³àëüíîãî òèñêó ó ôóòáîë³ñò³â ìàþòü äîñòàòíüî 
âèñîêó äîñòîâ³ðí³ñòü, çà âèíÿòêîì ñàã³òàëüíî¿ äóãè 
ãîëîâè. Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 88,6 % àïðîê-
ñèìóº äàíó äîïóñòèìî çàëåæíó çì³ííó. Ìîäåëü ìàº 
âèãëÿä íàñòóïíîãî ë³í³éíîãî ð³âíÿííÿ:

ADÑ 

äå (òóò ³ â ïîäàëüøîìó), ADC – àðòåð³àëüíèé ñèñ-
òîë³÷íèé òèñê (ìì. ðò. ñò.); SAGDUG – ñàã³òàëüíà äóãà 
ãîëîâè (ñì); OBPR2 – îáõâàò ïåðåäïë³÷÷ÿ ó íèæí³é 
÷àñòèí³ (ñì); OBT – îáõâàò òàë³¿ (ñì); GPPL – òîâùèíà 
øê³ðíî-æèðîâî¿ ñêëàäêè íà ïåðåäí³é ïîâåðõí³ ïëå÷à 
(ìì); GGL – òîâùèíà øê³ðíî-æèðîâî¿ ñêëàäêè íà ãî-
ì³ëö³ (ìì).

Âñ³ êîåô³ö³ºíòè ìîäåë³ ä³àñòîë³÷íîãî àðòåð³àëü-
íîãî òèñêó ó ôóòáîë³ñò³â ñòàòèñòè÷íî çíà÷óù³. Êîå-
ô³ö³ºíò äåòåðì³íàö³¿ R2 íà 91,8 % àïðîêñèìóº äàíó 
çì³ííó. Ìîäåëü ìàº âèãëÿä íàñòóïíîãî ë³í³éíîãî ð³â-
íÿííÿ:

ADD 

äå (òóò ³ â ïîäàëüøîìó), ADD – àðòåð³àëüíèé ä³à-
ñòîë³÷íèé òèñê (ìì. ðò. ñò.); CRIS – ì³æãðåáåíåâà â³ä-
ñòàíü (ñì); STAN – ñòàíîâà äèíàìîìåòð³ÿ (êã).

Âñòàíîâëåíî, ùî á³ëüø³ñòü êîåô³ö³ºíò³â ìîäåë³ 
ïîêàçíèêà ñåðåäíüîãî àðòåð³àëüíîãî òèñêó ìàþòü 
äîñòàòíüî âèñîêó äîñòîâ³ðí³ñòü, çà âèíÿòêîì â³ëü-
íîãî ÷ëåíà. Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 94,8 % 
îáóìîâëþº äàíó çàëåæíó çì³ííó. ADS = 54,49 – 

äå (òóò ³ â ïîäàëüøîìó), ADS – ñåðåäí³é àðòåð³-
àëüíèé òèñê (ìì. ðò. ñò.); SHLIC– øèðèíà îáëè÷÷ÿ 
(ñì).

Âñ³ êîåô³ö³ºíòè ìîäåë³ óäàðíîãî îá’ºìó êðîâ³ ó 
ôóòáîë³ñò³â ìàþòü äîñòàòíüî âèñîêó äîñòîâ³ðí³ñòü. 
Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 91,7 % îáóìîâëþº 
äàíó çì³ííó. Ìîäåëü ìàº âèãëÿä íàñòóïíîãî ë³í³éíî-
ãî ð³âíÿííÿ:

YO 

äå (òóò ³ â ïîäàëüøîìó), YO – óäàðíèé îá’ºì êðîâ³ 
(ìë); PSG – ïîïåðå÷íèé ñåðåäèííîãðóäíèé ä³àìåòð 
(ñì); EPPR – øèðèíà äèñòàëüíîãî åï³ô³çà ïåðåä-
ïë³÷÷ÿ (ñì); SGK – ïåðåäíüî-çàäí³é ñåðåäíüîãðóä-
íèííèé ä³àìåòð (ñì); NSHGL – íàéìåíøà øèðèíà 
ãîëîâè (ñì); OBG1 – îáõâàò ãîì³ëêè ó âåðõí³é ÷àñòèí³ 
(ñì).

Âñ³ êîåô³ö³ºíò ìîäåë³ õâèëèííîãî îá’ºìó êðîâ³ 
ñîìàòîòèïó ìàþòü äîñòîâ³ðí³ñòü. Êîåô³ö³ºíò äåòåð-
ì³íàö³¿ R2 íà 91,1 % âèçíà÷àº äîïóñòèìî çàëåæíó 
çì³ííó.

ÌÎ 

äå (òóò ³ â ïîäàëüøîìó), MO – õâèëèííèé îá’ºì 
êðîâ³ (ë); GGP – òîâùèíà øê³ðíî-æèðîâî¿ ñêëàäêè íà 
ãðóäÿõ (ìì); OBK – îáõâàò êèñò³ (ñì); ATV – âèñîòà 
âåðòëþãîâî¿ òî÷êè (ñì).

Âñ³ êîåô³ö³ºíòè ìîäåë³ óäàðíîãî ³íäåêñó ñòàòèñ-
òè÷íî çíà÷óù³. Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 97,3 % 
âèçíà÷àº âàð³àáåëüí³ñòü äàíî¿ çàëåæíî¿ çì³ííî¿. 

UI 

äå (òóò ³ â ïîäàëüøîìó), UI – óäàðíèé ³íäåêñ (ìë/
ì2); BSHGL – íàéá³ëüøà øèðèíà ãîëîâè (ñì); H – äî-
âæèíà ò³ëà (ñì); ATPL – âèñîòà àêðîì³àëüíî¿ òî÷êè 
(ñì); OBB – îáõâàò ñòåãíà (ñì) .

Âñòàíîâëåíî, ùî êîåô³ö³ºíòè ìîäåë³ ñåðöåâîãî 
³íäåêñó ìàþòü äîñòàòíüî âèñîêó äîñòîâ³ðí³ñòü, çà 
âèíÿòêîì â³ëüíîãî ÷ëåíà. Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 

íà 93,05 % àïðîêñèìóº äîïóñòèìî çàëåæíó çì³ííó. 
ÑI 

äå (òóò ³ â ïîäàëüøîìó), CI – ñåðöåâèé ³íäåêñ (ë/
õâ/ì2); LEWK – äèíàìîìåòð³ÿ ë³âî¿ êèñò³ (êã); GPR – 
òîâùèíà øê³ðíî-æèðîâî¿ ñêëàäêè íà ïåðåäïë³÷÷³ 
(ìì); GZPL – òîâùèíà øê³ðíî-æèðîâî¿ ñêëàäêè íà 
çàäí³é ïîâåðõí³ ïëå÷à (ìì).

Âñ³ êîåô³ö³ºíòè ìîäåë³ ïèòîìîãî ïåðèôåðè÷íî-
ãî îïîðó äîñòîâ³ðí³. Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 
92,28 % âèçíà÷àº âàð³àáåëüí³ñòü äàíî¿ çì³ííî¿. 

UPS 

äå (òóò ³ â ïîäàëüøîìó), UPS – ïèòîìèé ïåðèôå-
ðè÷íèé îï³ð (Äèí/ñ/ñì-5); OBBB – îáõâàò ñòåãîí (ñì).

Ïðàêòè÷íî âñ³ êîåô³ö³ºíòè ìîäåë³ çàãàëüíîãî ïå-
ðèôåðè÷íîãî îïîðó ìàþòü âèñîêó äîñòîâ³ðí³ñòü, çà 
âèíÿòêîì â³ëüíîãî ÷ëåíà. Êîåô³ö³ºíò äåòåðì³íàö³¿ 
R2 íà 90,2 % îáóìîâëþº äîïóñòèìî çàëåæíó çì³ííó. 
Ìîäåëü ìàº âèãëÿä:

ÎÐS 

äå (òóò ³ â ïîäàëüøîìó), OPS – çàãàëüíèé ïåðè-
ôåðè÷íèé îï³ð (Äèí/ñ/ñì-5).

Âñ³ êîåô³ö³ºíòè ìîäåë³ îá’ºìíî¿ øâèäêîñò³ ðóõó 
êðîâ³ ó ôóòáîë³ñò³â ìàþòü âèñîêó äîñòîâ³ðí³ñòü. Êî-
åô³ö³ºíò äåòåðì³íàö³¿ R2 íà 89,7 % àïðîêñèìóº äî-
ïóñòèìî çàëåæíó çì³ííó. 

OSD 

äå (òóò ³ â ïîäàëüøîìó), OSD – îá’ºìíà øâèä-
ê³ñòü ðóõó êðîâ³ (ìë/ñ); GL – òîâùèíà øê³ðíî-æèðîâî¿ 
ñêëàäêè  ï³ä íèæí³ì êóòîì ëîïàòêè (ìì); ATP – âèñî-
òà ïàëüöåâî¿ òî÷êè (ñì); EPPL – øèðèíà äèñòàëüíîãî 
åï³ô³çà ïëå÷à (ñì).

Êîåô³ö³ºíòè ìîäåë³ ïîòóæíîñò³ ë³âîãî øëóíî÷-
êà ìàþòü âèñîêó äîñòîâ³ðí³ñòü, çà âèíÿòêîì âèñîòè 
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àêðîì³àëüíî¿ òî÷êè. Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 
86,3 % âèçíà÷àº äàíó çàëåæíó çì³ííó. 

MLG 

äå (òóò ³ â ïîäàëüøîìó), MLG – ïîòóæí³ñòü ë³âîãî 
øëóíî÷êà (Âò).

Êîåô³ö³ºíòè ìîäåë³ âèòðàòè åíåðã³¿ ó ôóòáîë³ñò³â 
ìàþòü âèñîêó äîñòîâ³ðí³ñòü, çà âèíÿòêîì â³ëüíîãî 
÷ëåíà, òîâùèíè øê³ðíî-æèðîâî¿ ñêëàäêè íà ñòåãí³. 
Êîåô³ö³ºíò äåòåðì³íàö³¿ R2 íà 72,70 % îáóìîâëþº 
äàíó çì³ííó. Ìîäåëü ìàº âèãëÿä íàñòóïíîãî ë³í³éíî-
ãî ð³âíÿííÿ:

äå, RE – ïîêàçíèê âèòðàòè åíåðã³¿ (Âò/ë); OBG2 – 
îáõâàò ãîì³ëêè ó íèæí³é ÷àñòèí³ (ñì).

Òàêèì ÷èíîì, ó ðåçóëüòàò³ ïîêðîêîâîãî ðåãðå-
ñ³éíîãî àíàë³çó íàìè ïîáóäîâàíî 12 ìàòåìàòè÷íèõ 
ìîäåëåé äëÿ âèçíà÷åííÿ ³íäèâ³äóàëüíèõ ðåîãðàô³÷-
íèõ ïàðàìåòð³â öåíòðàëüíî¿ ãåìîäèíàì³êè. Äî íèõ  
âõîäÿòü 69 àíòðîïîìåòðè÷íèõ ïîêàçíèê³â òà 2 ô³ç³-
îìåòðè÷íèõ (ñòàíîâà òà êèñòüîâà äèíàìîìåòð³ÿ). Ó 
íàéá³ëüø³é ì³ð³ âåëè÷èíó ïàðàìåòð³â öåíòðàëüíî¿ 
ãåìîäèíàì³êè ó ôóòáîë³ñò³â äåòåðì³íóþòü ä³àìåòðè 
ò³ëà, ¿õ ÷àñòêà ñåðåä ³íøèõ êîíñòèòóö³îíàëüíèõ ïðåä-
èêòîð³â ñòàíîâèòü 24,6 %, âîíè âõîäÿòü äî ñêëàäó 92 
% ìîäåëåé, ðîçðîáëåíèõ äëÿ âèçíà÷åííÿ íàëåæíèõ 
ïàðàìåòð³â öåíòðàëüíî¿ ãåìîäèíàì³êè. Ó 10 ìîäå-
ëÿõ (83 %) ïðåäñòàâëåíà ì³æãðåáåíåâà â³äñòàíü òà 
ó 5 (41,7 %) – ïîïåðå÷íèé ñåðåäèííîãðóäíèé ä³à-
ìåòð. Ñóòòºâî âïëèâàþòü íà âåëè÷èíó ïàðàìåòð³â 
öåíòðàëüíî¿ ãåìîäèíàì³êè é îáõâàòí³ ðîçì³ðè ò³ëà ³ 
ñêëàäàþòü 23,2 % â³äíîñíî ³íøèõ àíòðîïîìåòðè÷íèõ 
ïðåäèêòîð³â, âîíè çóñòð³÷àþòüñÿ â 92 % ìîäåëÿõ, 
ÿê³ ïîáóäîâàí³ äëÿ âèçíà÷åííÿ ³íäèâ³äóàëüíèõ ãåìî-
äèíàì³÷íèõ ïîêàçíèê³â. Íàé÷àñò³øå çóñòð³÷àþòüñÿ 
îáõâàòè òàë³¿ òà ïåðåäïë³÷÷ÿ ó íèæí³é òðåòèí³. Ñàìå 

ö³ ðîçì³ðè ïðåäñòàâëåí³ ó êîæí³é ç ìîäåëåé äëÿ âè-
çíà÷åííÿ íàëåæíèõ ïîêàçíèê³â àðòåð³àëüíîãî òèñêó 
ó ôóòáîë³ñò³â. Êðàí³îìåòðè÷í³ ðîçì³ðè ñòàíîâëÿòü 
21,7 % â³ä óñ³õ àíòðîïîìåòðè÷íèõ ïîêàçíèê³â, ÿê³ çó-
ñòð³÷àþòüñÿ ó ìîäåëÿõ. Äàí³ ïîêàçíèêè ïðåäñòàâëåí³ 
â 11 (92 %) ìîäåëåé íàëåæíèõ ïàðàìåòð³â öåíòðàëü-
íî¿ ãåìîäèíàì³êè. Ñåðåä íèõ íàé÷àñò³øå äî ñêëàäó 
ìîäåëåé âõîäÿòü ñàã³òàëüíà äóãà ãîëîâè (âèçíà÷àº 
âàð³àáåëüí³ñòü âñ³õ ïîêàçíèê³â àðòåð³àëüíîãî òèñêó) 
òà øèðèíà îáëè÷÷ÿ. Âèñîòà àíòðîïîìåòðè÷íèõ òî÷îê 
(àêðîì³àëüíî¿, ïàëüöåâî¿ òà âåðòëþãîâî¿)  ñòàíîâ-
ëÿòü 11,6 % â³ä óñ³õ àíòðîïîìåòðè÷íèõ ïîêàçíèê³â, 
ÿê³ çóñòð³÷àþòüñÿ ó ìîäåëÿõ. Äàí³ ïîêàçíèêè ïðåä-
ñòàâëåí³ â 7 (58,3 %) ïîáóäîâàíèõ ìîäåëÿõ. 

Âèñíîâêè
1. Âñòàíîâëåíî, ùî ôóòáîë³ñòè ìàþòü äîñòîâ³ð-

íî á³ëüø³ ïîêàçíèêè àðòåð³àëüíîãî ñèñòîë³÷íîãî òà 
ñåðåäíüîãî òèñêó, óäàðíîãî îá’ºìó, óäàðíîãî ³íäåê-
ñó, îá’ºìíî¿ øâèäêîñò³ ðóõó êðîâ³ òà ïîòóæíîñò³ ë³âî-
ãî øëóíî÷êà, í³æ þíàêè, ÿê³ íå çàéìàþòüñÿ ñïîðòîì.

2. Ó ôóòáîë³ñò³â ïîáóäîâàí³ ìîäåë³ äëÿ âèçíà÷åí-
íÿ íàëåæíèõ ïîêàçíèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ç 
äîñòàòíüî âèñîêîþ òî÷í³ñòþ îïèñó îçíàê, ùî ìîäå-
ëþþòüñÿ (R2 â³ä 0,73 äî 0,97). Äî ìîäåëåé íàé÷àñò³-
øå âõîäÿòü ä³àìåòðè ò³ëà (24,6 %), çîêðåìà ì³æãðå-
áåíåâà â³äñòàíü òà ïîïåðå÷íèé ñåðåäèííîãðóäíèé 
ä³àìåòð, îáõâàòí³ ðîçì³ðè ò³ëà (23,2 %), çîêðåìà 
òàë³¿ òà ïåðåäïë³÷÷ÿ ó íèæí³é òðåòèí³ òà êðàí³îìå-
òðè÷í³ ðîçì³ðè (21,7 %).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îòðè-
ìàí³ ðåçóëüòàòè äàþòü ìîæëèâ³ñòü â ïîäàëüøèõ 
äîñë³äæåííÿõ ïðîâîäèòè àíàë³ç òà âñòàíîâëþâàòè 
íàëåæí³ ðåîãðàô³÷í³ ïàðàìåòðè öåíòðàëüíî¿ ãåìî-
äèíàì³êè ç âðàõóâàííÿì ³íäèâ³äóàëüíèõ ïîêàçíèê³â 
áóäîâè ò³ëà ó ôóòáîë³ñò³â.
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ÔÓÒÁÎË²ÑÒ²Â ÞÍÀÖÜÊÎÃÎ Â²ÊÓ 
Ñàðàôèíþê Ë. À., Ëåæíüîâà Î. Â., Êà÷àí Â. Â.
Ðåçþìå. Âèçíà÷àëè â³äì³ííîñò³ ðåîãðàô³÷íèõ ïîêàçíèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ó ôóòáîë³ñò³â âèñî-

êîãî ð³âíÿ ñïîðòèâíî¿ ìàéñòåðíîñò³ ïîð³âíÿíî ç þíàêàìè, ÿê³ íå çàéìàþòüñÿ ñïîðòîì, òà âèêîðèñòîâóþ÷è 
ïîêðîêîâèé ðåãðåñ³éíèé àíàë³ç ïðîâåëè ìîäåëþâàííÿ íàëåæíèõ ³íäèâ³äóàëüíèõ âåëè÷èí ãåìîäèíàì³÷íèõ 
ïàðàìåòð³â. Âñòàíîâëåíî, ùî ôóòáîë³ñòè ìàþòü äîñòîâ³ðíî á³ëüø³ ïîêàçíèêè àðòåð³àëüíîãî ñèñòîë³÷íîãî 
òà ñåðåäíüîãî òèñêó, óäàðíîãî îá’ºìó, óäàðíîãî ³íäåêñó, îá’ºìíî¿ øâèäêîñò³ ðóõó êðîâ³ òà ïîòóæíîñò³ ë³âîãî 
øëóíî÷êà, í³æ þíàêè, ÿê³ íå çàéìàþòüñÿ ñïîðòîì. Äëÿ âñ³õ ïîêàçíèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ïîáóäîâàí³ 
ìàòåìàòè÷í³ ìîäåë³ ç òî÷í³ñòþ îïèñó îçíàê â³ä 73 äî 97 %, äî ÿêèé íàé÷àñò³øå âõîäÿòü ïîïåðå÷í³, îáõâàòí³ 
òà êðàí³îìåòðè÷í³ ðîçì³ðè.

Êëþ÷îâ³ ñëîâà: öåíòðàëüíà ãåìîäèíàì³êà, ðåîêàðä³îãðàô³ÿ, ïîêðîêîâà ðåãðåñ³ÿ, ôóòáîë³ñòè.

ÓÄÊ: 612.13:796.071 
ÏÎÊÀÇÀÒÅËÈ ÖÅÍÒÐÀËÜÍÎÉ ÃÅÌÎÄÈÍÀÌÈÊÈ È ÏÐÎÃÍÎÇÈÐÎÂÀÍÈß ÈÕ ÍÀÄËÅÆÀÙÈÕ ÂÅËÈ-

×ÈÍ Ó ÔÓÒÁÎËÈÑÒÎÂ ÞÍÎØÅÑÊÎÃÎ ÂÎÇÐÀÑÒÀ 
Ñàðàôèíþê Ë. À., Ëåæíüîâà Å. Â., Êî÷àí Â. Â. 
Ðåçþìå. Îïðåäåëÿëè îòëè÷èÿ ðåîãðàôè÷åñêèõ ïîêàçàòåëåé öåíòðàëüíîé ãåìîäèíàìèêè ìåæäó ôóòáî-

ëèñòàìè âûñîêîãî óðîâíÿ ñïîðòèâíîãî ìàñòåðñòâà è þíîøàìè, íå çàíèìàþùèìèñÿ ñïîðòîì, à òàê æå, èñ-
ïîëüçóÿ ïîøàãîâûé ðåãðåññèîííûé àíàëèç, ïðîâåëè ìîäåëèðîâàíèå íàäëåæàùèõ èíäèâèäóàëüíûõ âåëè÷èí 
ãåìîäèíàìè÷åñêèõ ïàðàìåòðîâ. Óñòàíîâëåíî, ÷òî ôóòáîëèñòû èìåþò äîñòîâåðíî áîëüøèå ïîêàçàòåëè àð-
òåðèàëüíîãî ñèñòîëè÷åñêîãî è ñðåäíåãî äàâëåíèÿ, óäàðíîãî îáúåìà, óäàðíîãî èíäåêñà, îáúåìíîé ñêîðî-
ñòè äâèæåíèÿ êðîâè è ìîùíîñòè ëåâîãî æåëóäî÷êà, ÷åì þíîøè, êîòîðûå íå çàíèìàþòñÿ ñïîðòîì. Äëÿ âñåõ 
ïîêàçàòåëåé öåíòðàëüíîé ãåìîäèíàìèêè ïîñòðîåíû ìàòåìàòè÷åñêèå ìîäåëè ñ òî÷íîñòüþ îïèñàíèÿ ïðè-
çíàêîâ îò 73 äî 97 %, ê êîòîðûì ÷àùå âñåãî âõîäÿò ïîïåðå÷íûå, îõâàòíûå è êðàíèîìåòðè÷åñêèå ðàçìåðû. 

Êëþ÷åâûå ñëîâà: öåíòðàëüíàÿ ãåìîäèíàìèêà, ðåîêàðäèîãðàôèÿ, ïîøàãîâàÿ ðåãðåññèÿ, ôóòáîëèñòû.

UDC: 612.13:796.071 
INDICATORS OF CENTRAL HEMODYNAMICS AND PROGNOSIS OF THEIR VALUABLE QUANTITIES IN 

YOUTH FOOTBALLS
Sarafynyuk L. A., Lezhnova O. V., Kachan V. V.
Abstract. Morfofunctional features of the cardiovascular system determine the level of possible sports achieve-

ments in any form of sport, so the study of these parameters is actual and does not lose its practical value. 
The purpose of the work was to establish the features of the rheographic indicators of central hemodynamics in 

footballers of a high level of athletic skill of adolescence and to model their proper values.
The study was attended by virtually healthy young men aged 17 to 21 years. The control group consisted of 73 

young men who were not engaged in sports and at the time of the survey were practically healthy. The conclusion 
was made after a detailed clinical and laboratory study (ultrasound diagnostics of the heart, major vessels, thyroid 
gland, parenchymal organs of the abdominal cavity, kidneys, bladder, chest radiography, spirography, tetrapolar 
rheocardiogram, dental examination, determination of basic biochemical parameters of blood; assessing the level 
of hormones of the thyroid gland). We also conducted a comprehensive survey of high-level sportsmanship play-
ers (from the first adult to masters of sports). All athletes had athletic experience of at least 3 years and at the time 
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of the survey were in the preparatory period of the training cycle. Diagnosis was performed at least one day after 

the training load. Athletes who had signs of overtraining and over-stressed did not participate in further research. 

After the survey, were selected 22 players, which did not have a health condition. The rheographic parameters 

were determined using a computer diagnostic complex, which provides simultaneous recording of the electro-

cardiogram, tetrapolar rheogram and measurement of blood pressure. Given the parameters of reocardiogram, 

the distance between the electrodes, height and mass and body surface area, systolic, diastolic and mean arterial 

pressure, heart rate, we used the formulas to calculate the parameters of central hemodynamics. We conducted 

an anthropometric study using the Bunak method, somatotypological – based on the estimated modification of the 

Heath-Carter method, and the determination of the component composition of the body weight for Mateyko. The 

statistical processing of the obtained results was carried out using the package “Statistica 5,5” (license number 

AXXR910A374605FA). The character of the distributions for each of the received variation series for Shapir-Wilk, 

the mean and standard deviation for each sign were determined. Since, in the vast majority of cases, the distribution 

of the characteristics studied was different from the normal one, we used nonparametric methods of statistical anal-

ysis, the probability of the difference between independent quantitative values was determined using U-criterion of 

Man-Whitney. For the development of proper indicators of central hemodynamics, depending on the peculiarities 

of the structure of the body, we used a method of stepwise regression analysis.

It has been established that individual hemodynamic indicators of football players have significantly higher val-

ues or a marked tendency to increase compared to non-sportspersons. Therefore, there is a need to address the 

question of how to interpret the results obtained, whether they are normal for athletes of this sport, or is an alterna-

tive to initial pathological abnormalities.

As a result of stepwise regression analysis, we constructed 12 mathematical models for the determination of 

individual rheographic parameters of central hemodynamics. They include 69 anthropometric and 2 physiometric 

indicators (static and carousal dynamometry).

Conclusions

1. It has been established that football players have significantly higher arterial systolic and mean pressure, 

shock volume, shock index, volume velocity and left ventricular power than non-sports boys.

2. The players have constructed models for determining the proper parameters of the central hemodynamics 

with a sufficiently high accuracy of the description of the simulated characters (R2 from 0,73 to 0,97). The most 

commonly used models are body diameters (24,6 %), including intervertebral distance and transverse mid-diam-

eter diameters, circumferential body dimensions (23,2 %), in particular waist and forearm in the lower third and 

craniometric dimensions (21,7 %).

Keywords: central hemodynamics, rheocardiogram, stepwise regression, football players.
Ðåöåíçåíò — ïðîô. Ì³ùåíêî ². Â.

Ñòàòòÿ íàä³éøëà 03.06.2017 ðîêó
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