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Äàíà ðîáîòà âèêîíàíà â ìåæàõ çàãàëüíî-óí³âåðñè-
òåòñüêî¿ òåìàòèêè «Îñîáëèâîñò³ ïîêàçíèê³â ãåìîäèíà-
ì³êè â çàëåæíîñò³ â³ä ïàðàìåòð³â áóäîâè ò³ëà ó ñïîðòñ-
ìåí³â ð³çíèõ âèä³â ñïîðòó», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 
0115U004045.

Âñòóï. Îö³íêà ôóíêö³îíàëüíîãî ñòàíó îðãàí³çìó 
ïðè çàíÿòòÿõ ñïîðòîì ìàº âàæëèâå çíà÷åííÿ äëÿ îïòè-
ìàëüíîãî áóäóâàííÿ íàâ÷àëüíî-òðåíóâàëüíîãî ïðî-
öåñó, ñâîºð³äíèé «âèõiä» ñïîðòñìåí³â íà íàéâèùèé 
ð³âåíü ôóíêö³îíàëüíî¿ ãîòîâíîñò³, ùî ðàçîì ç ³íøèìè 
ôàêòîðàìè, çàáåçïå÷óº äîñÿãíåííÿ ìàêñèìàëüíî ìîæ-
ëèâèõ ñïîðòèâíèõ ðåçóëüòàò³â [13]. Ïðè öüîìó, íà ôîí³ 
çá³ëüøåííÿ îá’ºì³â òðåíóâàëüíî¿ ðîáîòè, îïåðàòèâíà 
îö³íêà ôóíêö³îíàëüíîãî ñòàíó îñíîâíèõ, ï³äòðèìóþ÷èõ 
ïðàöåçäàòí³ñòü îðãàí³çìó, ô³ç³îëîã³÷íèõ ñèñòåì, çîêðå-
ìà ñåðöåâî-ñóäèííî¿, íàáóâàº âàæëèâîãî ³ âèçíà÷íîãî 
çíà÷åííÿ [7]. Ó çâ’ÿçêó ç öèì, îñîáëèâå çíà÷åííÿ íà-
áóâàþòü äîñë³äæåííÿ, ÿê³ íàïðàâëåí³ íà âïðîâàäæåííÿ 
ó ïðàêòèêó îêðåìèõ âèä³â ñïîðòó, ³íôîðìàòèâíèõ êðè-
òåð³¿â, ÿê³ äîçâîëÿþòü øâèäêî òà àäåêâàòíî âèçíà÷èòè 
çàëåæí³ñòü ãåìîäèíàì³÷íîãî ïðîô³ëþ ñïîðòñìåíà â³ä 
ð³âíÿ éîãî ñïîðòèâíî¿ ï³äãîòîâëåíîñò³ [3]. Âèâ÷åííÿ 
ñåðöÿ òà ïîêàçíèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ç ïîçè-
ö³¿ ëîêàëüíî¿ êîíñòèòóö³¿, îñíîâîþ ÿêî¿ º íàéá³ëüø ñïå-
öèô³÷íà ìîðôîëîã³÷íà ôîðìà îðãàíó, ìîæå äîçâîëèòè 
çíàéòè ³íäèâ³äóàëüíèé ï³äõ³ä äî êîæíîãî ïàö³ºíòà [2, 
6, 10]. Ó äîñë³äæåííÿõ Ë. À. Ñàðàôèíþê ç³ ñï³âàâ. [11] 
òà Þ.Â. Êèðè÷åíêî [4] áóëà âñòàíîâëåíà çì³íà åëåêòðî-
êàðä³îãðàô³÷íèõ ïîêàçíèê³â ó çàëåæíîñò³ â³ä ñîìàòî-
òèïîëîã³÷íî¿ ïðèíàëåæíîñò³ ó çàãàëüí³é ãðóï³ ñïîðòñ-
ìåíîê þíàöüêîãî â³êó òàêèõ âèä³â ñïîðòó: âîëåéáîë 
(46 îñ³á), ëåãêà àòëåòèêà (27), ïëàâàííÿ (2), àêðîáàòèêà 
(5). Ó ñïîðòñìåíîê ìåçîìîðôíîãî ñîìàòîòèïó, ïîð³â-
íÿíî ç³ ñïîðòñìåíêàìè, ÿê³ ìàëè ³íø³ òèïè êîíñòèòóö³¿, 
íàéá³ëüøèìè áóëè àìïë³òóäà çóáö³â R ³ Ò, íàéìåíøèìè –
 àìïë³òóäà çóáöÿ Q ³ òðèâàë³ñòü ³íòåðâàëó QT. Ó ñïîðòñ-
ìåíîê ç ñåðåäí³ì ïðîì³æíèì ñîìàòîòèïîì òðèâàë³ñòü 
³íòåðâàëó QT ìàëà íàéá³ëüø³ çíà÷åííÿ; àìïë³òóäà çóáöÿ 
Ð áóëà äîñòîâ³ðíî á³ëüøîþ ïîð³âíÿíî ç åêòî-ìåçîìîð-
ôàìè ó ², ²², àVL, V

2
, V

4
 â³äâåäåííÿõ, ó ²²², àVF, V

5
, V

6
 â³äâå-

äåííÿõ – äîñòîâ³ðíî ìåíøîþ. Äàíèõ, ÿê³ á ñòîñóâàëèñÿ 
îñîáëèâîñòåé öåíòðàëüíî¿ ãåìîäèíàì³êè ó âîëåéáîë³ñ-
òîê îêðåìîãî ñîìàòè÷íîãî òèïó, íàìè íå âèÿâëåíî.

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âñòàíîâèòè îñî-
áëèâîñò³ ðåîãðàô³÷íèõ ïîêàçíèê³â öåíòðàëüíî¿ ãåìî-
äèíàì³êè ó âîëåéáîë³ñòîê âèñîêîãî ð³âíÿ ñïîðòèâíî¿ 
ìàéñòåðíîñò³ þíàöüêîãî â³êó ç ð³çíèìè ñîìàòîòèïàìè.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ âçÿëè 
ó÷àñòü îñîáè æ³íî÷î¿ ñòàò³ þíàöüêîãî â³êó (â³ä 16 äî 20 
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ðîê³â) [8]. Ñåðåä íèõ: 140 ä³â÷àò, ÿê³ íå çàéìàëèñÿ ñïîð-
òîì ³ íà ìîìåíò îáñòåæåííÿ áóëè ïðàêòè÷íî çäîðîâè-
ìè, òà 116 âîëåéáîë³ñòîê âèñîêîãî ð³âíÿ ñïîðòèâíî¿ 
êâàë³ô³êàö³¿ (â³ä ïåðøîãî äîðîñëîãî ðîçðÿäó äî ìàé-
ñòð³â ñïîðòó). Âîëåéáîë³ñòêè ìàëè ð³çíå ñïîðòèâíå 
àìïëóà: íàïàäàþ÷³ (67,24 %), çâ’ÿçóþ÷³ (25 %) òà ë³áåðî 
(7,76 %). Íàìè áóëî ïðîâåäåíî àíòðîïîìåòðè÷íå äî-
ñë³äæåííÿ çà ìåòîäèêîþ Áóíàêà [1], ñîìàòîòèïîëîã³÷-
íå – çà ðîçðàõóíêîâîþ ìîäèô³êàö³ºþ ìåòîäà Heath-
Carter [12], âèçíà÷åííÿ êîìïîíåíòíîãî ñêëàäó ìàñè 
ò³ëà çà Ìàòåéêî [5] ³ ðåîãðàô³÷íå äîñë³äæåííÿ [10] 
çà äîïîìîãîþ êîìï’þòåðíîãî ä³àãíîñòè÷íîãî êîìïëåê-
ñó, ùî çàáåçïå÷óº îäíî÷àñíó ðåºñòðàö³þ åëåêòðîêàðä³-
îãðàìè, ôîíîêàðä³îãðàìè, îñíîâíî¿ ³ äèôåðåíö³àëüíî¿ 
òåòðàïîëÿðíî¿ ðåîãðàìè òà âèì³ð àðòåð³àëüíîãî òèñêó. 
Àíàë³ç îòðèìàíèõ ðåçóëüòàò³â ïðîâåäåíî çà äîïîìî-
ãîþ ïðîãðàìè STATISTICA 5.5 (íàëåæèòü ÖÍ²Ò ÂÍÌÓ ³ì. 
Ì.².Ïèðîãîâà, ë³öåíç³éíèé ¹ AXXR910A374605FA) ç âè-
êîðèñòàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè ïîêàç-
íèê³â (äîñòîâ³ðí³ñòü ð³çíèö³ çíà÷åíü âèçíà÷àëè çà äî-
ïîìîãîþ U-êðèòåð³ÿ Ìàíà-Ó³òí³.).

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïðî-
â³âøè âèçíà÷åííÿ ñîìàòîòèï³â, ìè âñòàíîâèëè ó ãðóï³ 
ä³â÷àò, ÿê³ íå çàéìàþòüñÿ ñïîðòîì, ø³ñòü êîíñòèòóö³-
îíàëüíèõ òèï³â (ðèñ. 1). Íàéìåíøà ê³ëüê³ñòü îáñòå-
æåíèõ ìàëà òèïè ñòàòóðè, ó ÿêèõ ïåðåâàæàâ ðîçâèòîê 
æèðîâîãî êîìïîíåíòó: ç ÷èñòèì åíäîìîðôíèì òèïîì 
íàìè áóëî âèÿâëåíî ëèøå 4 îñîáè (2,86 %), ç ïðîì³æ-
íèì åíäî-ìåçîìîðôíèì – 7 îñ³á (5 %). Ðîçïîä³ë çà ³í-
øèìè òèïàìè ñòàòóðè ò³ëà â³äáóâñÿ ìàéæå ð³âíîì³ðíî: 
30 (21,43 %) ä³â÷àò ìàëè ìåçîìîðôíèé ñîìàòîòèï, 
äëÿ ÿêîãî õàðàêòåðíî ïåðåâàæíèé ðîçâèòîê ì’ÿçîâî-
ê³ñòêîâèõ åëåìåíò³â; 31 îñîáà (22,14 %) íàëåæàëà 
äî åêòîìîðôíîãî òèïó ç âåëèêîþ â³äíîñíîþ âèòÿãíó-
ò³ñòþ ò³ëà; 36 (25,71 %) ä³â÷àò ìàëè ïåðåõ³äíèé åêòî-
ìåçîìîðôíèé ñîìàòîòèï, äëÿ ÿêîãî õàðàêòåðíî âåëèê³ 
ïîçäîâæí³ ðîçì³ðè ò³ëà òà äîáðèé ðîçâèòîê ñêåëåòíèõ 
ì’ÿç³â; 32 îñîáè (22,86 %) íàëåæàëè äî ñåðåäíüîãî 
ïðîì³æíîãî ñîìàòîòèïó ç ð³âíîì³ðíèì ðîçâèòêîì æè-
ðîâîãî, ì’ÿçîâîãî òà ê³ñòêîâîãî êîìïîíåíò³â ñòàòóðè.

Ó çàãàëüí³é ãðóï³ âîëåéáîë³ñòîê íàìè òåæ áóëî âè-
ÿâëåíî ø³ñòü ñîìàòîòèï³â: åíäîìîðôíèé – ó 1 (0,89 %) 
îñîáè, ìåçîìîðôíèé – ó 29 (25,66 %), åêòîìîðôíèé – 
ó 28 (24,79 %), åêòî-ìåçîìîðôíèé – ó 27 (23,89 %), 
åíäî-ìåçîìîðôíèé – ó 8 (7,08 %) òà ñåðåäí³é ïðîì³æ-
íèé – ó 20 (17,69 %) îñ³á (ðèñ. 2). Òàêèì ÷èíîì, çíà÷íèõ 
â³äì³ííîñòåé ì³æ ÷àñòêîþ ïðèíàëåæíîñò³ äî ïåâíèõ 
êîíñòèòóö³îíàëüíèõ òèï³â ì³æ ãðóïàìè âîëåéáîë³ñòîê 
òà íåñïîðòñìåíîê íå âèÿâëåíî. 
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Òàê ÿê ó îáîõ ãðóïàõ ïîð³âíÿííÿ åíäîìîðôíèé òà åí-
äî-ìåçîìîðôíèé ñîìàòîòèï áóëè ïðåäñòàâëåí³ ïîîäè-
íîêî ( < 10 %), àíàë³çóâàòè îñîáëèâîñò³ ïàðàìåòð³â öåí-
òðàëüíî¿ ãåìîäèíàì³êè ó äàíèé ãðóïàõ íåêîðåêòíî. 

Íàìè âñòàíîâëåíî, ùî ó âîëåéáîë³ñòîê ç ìåçî-
ìîðôíèì ñîìàòîòèïîì îêðåì³ ïàðàìåòðè öåíòðàëüíî¿ 
ãåìîäèíàì³êè äîñòîâ³ðíî á³ëüø³, í³æ ó íåñïîðòñìåíîê 
òîãî æ êîíñòèòóö³îíàëüíîãî òèïó, öå ñòîñóºòüñÿ âå-
ëè÷èíè óäàðíîãî îá’ºìó (p < 0,05), õâèëèííîãî îá’ºìó 
(p < 0,05), îá’ºìíî¿ øâèäêîñò³ ðóõó êðîâ³ (p < 0,01) òà ïî-
òóæíîñò³ ë³âîãî øëóíî÷êà (p < 0,01) (òàáë. 1). Êð³ì òîãî, 
íàìè âñòàíîâëåíî ùî ó âîëåéáîë³ñò³â ïîð³âíÿíî ç ä³-
â÷àòàìè, ÿê³ íå çàéìàþòüñÿ ñïîðòîì, íèæ÷³ ñåðåäí³ çíà-
÷åííÿ ïèòîìîãî òà çàãàëüíîãî ïåðèôåð³éíîãî îïîðó, 
õî÷à â³äì³ííîñò³ ì³æ ãðóïàìè ïîð³âíÿííÿ íå äîñòîâ³ðí³. 
Ïðîàíàë³çóâàâøè äàí³ çì³íè, ìè ìîæåìî ïðèïóñòèòè, 
ùî îäíî÷àñíå çá³ëüøåííÿ îá’ºìíèõ ãåîäèíàì³÷íèõ õà-
ðàêòåðèñòèê íà òë³ çíèæåííÿ ïîêàçíèê³â ïåðèôåð³éíîãî 
îïîðó º íàéá³ëüø áëàãîïðèºìíèì ìåõàí³çìîì àäàïòà-
ö³¿ äî âåëèêèõ ô³çè÷íèõ íàâàíòàæåíü.

Ó îñ³á ç åêòîìîðôíèì ñîìàòîòèïîì íå çàëåæíî â³ä 
ñïîðòèâíî¿ ä³ÿëüíîñò³ ñóòòºâèõ â³äì³ííîñòåé ó âåëè-
÷èí³ âñ³õ ïàðàìåòð³â öåíòðàëüíî¿ ãåìîäèíàì³êè íàìè 
íå âèÿâëåíî (òàáë. 1). Òàêèì ÷èíîì, ìè ìîæåìî ïðè-
ïóñòèòè, ùî çá³ëüøåííÿ ë³í³éíîñò³ ò³ëà òà çìåíøåííÿ 
ìàñîâî-ðîñòîâîãî êîåô³ö³ºíòó, ö³ àíòðîïîìåòðè÷í³ 
îñîáëèâîñò³ ñàìå ïðèòàìàíí³ îñîáàì ç åêòîìîðôíèì 
ñîìàòîòèïîì, ïðèçâîäèòü äî ñòèðàííÿ â³äì³ííîñòåé 
âåëè÷èíè ãåìîäèíàì³÷íèõ ïîêàçíèê³â ó çàëåæíîñò³ â³ä 
ñïîðòèâíî¿ ä³ÿëüíîñò³.

Ïðîàíàë³çóâàâøè îñîáëèâîñò³ ðåîãðàô³÷íèõ ïàðà-
ìåòð³â öåíòðàëüíî¿ ãåìîäèíàì³êè ó îñ³á ç åêòî-ìåçî-
ìîðôíèì ñîìàòîòèïîì, ÿê ³ ó ïîïåðåäíüîìó âèïàäêó, 
íàìè íå áóëî âèÿâëåíî æîäíèõ äîñòîâ³ðíèõ â³äì³í-
íîñòåé ì³æ ãðóïàìè âîëåéáîë³ñòîê òà íåñïîðòñìåíîê 
(òàáë. 2).

Âèÿâëåíî, ùî ó âîëåéáîë³ñòîê ³ç ñåðåäí³ì ïðîì³æ-
íèì ñîìàòîòèïîì äîñòîâ³ðíî á³ëüø³, í³æ ó ä³â÷àò, ÿê³ 
íå çàéìàþòüñÿ ñïîðòîì, âåëè÷èíè óäàðíîãî îá’ºìó 
(p < 0,01), õâèëèííîãî îá’ºìó êðîâ³ (p < 0,01), îá’ºìíî¿ 

Òàáëèöÿ 1 

Ïàðàìåòðè öåíòðàëüíî¿ ãåìîäèíàì³êè â îñ³á ç ìåçîìîðôíèì 
³ åêòîìîðôíèì ñîìàòîòèïàìè

Ïîêàçíèêè
Ìåçîìîðôíèé ñîìàòîòèï Åêòîìîðôíèé ñîìàòîòèï

Íåñïîðòñìåíêè Âîëåéáîë³ñòêè Íåñïîðòñìåíêè Âîëåéáîë³ñòêè

ADC 116,7 ± 12,73 117,6 ± 10,44 115,0 ± 10,93 113,9 ± 10,5

ADD 71,90 ± 10,6 72,89 ± 9,39 72,19 ± 7,71 71,51 ± 9,12

ADS 86,53 ± 9,12 87,50 ± 8,61 86,12 ± 8,14 85,30 ± 8,98

YO 71,57 ± 24,69 76,67 ± 20,25* 67,57 ± 19,85 70,61 ± 17,01

MO 4,75 ± 1,79 5,01 ± 1,36* 4,63 ± 1,40 4,59 ± 1,06

UI 44,4 ± 14,7 45,1 ± 12,3 42,9 ± 12,39 42,62 ± 10,27

CI 2,97 ± 1,01 2,98 ± 0,84 2,97 ± 0,84 2,80 ± 0,67

UPS 31,93 ± 9,52 31,29 ± 8,12 31,22 ± 9,32 32,14 ± 8,59

OPS 1614,4 ± 485,1 1484,3 ± 378,5 1605,0 ± 467,2 1564,1 ± 396,0

OSD 263,2 ± 91,9 283,2 ± 69,9** 255,6 ± 68,5 261,9 ± 58,74

MLG 3,04 ± 1,10 3,29 ± 0,82** 2,93 ± 0,87 2,96 ± 0,69

RE 0,19 ± 0,02 0,19 ± 0,01 0,19 ± 0,02 0,19 ± 0,02

Ïðèì³òêà: ADC – àðòåð³àëüíèé ñèñòîë³÷íèé òèñê (ìì. ðò. ñò.); ADD – àðòåð³àëüíèé ä³àñòîë³÷íèé òèñê (ìì. ðò. ñò.); ADS – ñåðåäí³é àðòåð³àëüíèé 
òèñê (ìì. ðò. ñò.); YO – óäàðíèé îá’ºì êðîâ³ (ìë); MO – õâèëèííèé îá’ºì êðîâ³ (ë); UI – óäàðíèé ³íäåêñ (ìë/ì2); CI – ñåðöåâèé ³íäåêñ (ë/õâ/ì2); 
UPS – ïèòîìèé  ïåðèôåð³éíèé îï³ð (Äèí/ñ/ñì-5); OPS – çàãàëüíèé  ïåðèôåð³éíèé îï³ð (Äèí/ñ/ñì-5); OSD – îá’ºìíà øâèäê³ñòü ðóõó êðîâ³ (ìë/ñ); 
MLG – ïîòóæí³ñòü ë³âîãî øëóíî÷êà (Âò); RE – ïîêàçíèê âèòðàòè åíåðã³¿ (Âò/ë); * – p < 0,05; ** – p < 0,01; *** – p < 0,001.

 ,    
3%

21%

22%
26%

5%

23%

1 2 3 4 5 6

ñîìàòîòèïè  ñïîðòñìåíîê

1%
26%

25%24%

7%

17%

1 2 3 4 5 6
 

Ðèñ. 1. Îñîáëèâîñò³ ñîìàòîòèïóâàííÿ ó íåñïîðòñìåíîê.
Ïðèì³òêà: 1 – åíäîìîðôíèé ñîìàòîòèï, 2 – ìåçîìîðôíèé, 
3 – åêòîìîðôíèé, 4 –  åêòî-ìåçîìîðôíèé, 5 – åíäî-ìåçîìîðôíèé, 
6 – ñåðåäí³é ïðîì³æíèé.

Ðèñ. 2. Îñîáëèâîñò³ ñîìàòîòèïóâàííÿ ó âîëåéáîë³ñòîê.
Ïðèì³òêà: 1 – åíäîìîðôíèé ñîìàòîòèï, 2 – ìåçîìîðôíèé, 
3 – åêòîìîðôíèé, 4 – åêòî-ìåçîìîðôíèé, 5 – åíäî-ìåçîìîðôíèé, 
6 – ñåðåäí³é ïðîì³æíèé.
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øâèäêîñò³ ðóõó êðîâ³ (p < 0,001), ïîòóæíîñò³ ë³âîãî øëó-
íî÷êà (p < 0,01) òà íåäîñòîâ³ðíå çìåíøåííÿ íà 6 % âåëè-
÷èíè ïèòîìîãî ïåðèôåð³éíîãî îïîðó òà íà 20 % çàãàëü-
íîãî ïåðèôåð³éíîãî îïîðó (òàáë. 2). 

Âèñíîâêè. Â³äì³ííîñò³ ó âåëè÷èí³ ïàðàìåòð³â öåí-
òðàëüíî¿ ãåìîäèíàì³êè ì³æ íåñïîðòñìåíêàìè òà âî-
ëåéáîë³ñòêàìè þíàöüêîãî â³êó âñòàíîâëåí³ ëèøå äëÿ 
îñ³á ç ìåçîìîðôíèì òà ñåðåäí³ì ïðîì³æíèì ñîìàòî-
òèïàìè. Ó âîëåéáîë³ñòîê äàíèõ ñîìàòîòèï³â äîñòîâ³ð-
íî á³ëüøèì º óäàðíèé òà õâèëèííèé îá’ºìè, îá’ºìíà 
øâèäê³ñòü ðóõó êðîâ³ òà ïîòóæíîñò³ ë³âîãî øëóíî÷êà.

Ó îñ³á ç ïðåâàãîþ åêòîìîðôíîãî êîìïîíåíòà ñî-
ìàòîòèïó â³äì³ííîñò³ ó âåëè÷èí³ ãåìîäèíàì³÷íèõ ïî-
êàçíèê³â ó çàëåæíîñò³ â³ä ñïîðòèâíî¿ ä³ÿëüíîñò³ â³äñóòí³.

Ïåðñïåêòèâè ïîäàëüøèõ ðîçðîáîê ó äàíîìó 
íàïðÿìêó. Îòðèìàí³ ðåçóëüòàòè äàþòü ìîæëèâ³ñòü çà-
ñòîñîâóâàòè ìåòîä ïîêðîêîâîãî ðåãðåñ³éíîãî àíàë³çó 
äëÿ ðîçðîáêè ó âîëåéáîë³ñòîê îêðåìèõ ñîìàòîòèï³â 
íîðìàòèâíèõ ³íäèâ³äóàëüíèõ ïîêàçíèê³â öåíòðàëüíî¿ 
ãåìîäèíàì³êè, îòðèìàíèõ ìåòîäîì òåòðàïîëÿðíî¿ 
ðåîêàðä³îãðàô³¿, â çàëåæíîñò³ â³ä àíòðîïîìåòðè÷íèõ 
ïàðàìåòð³â ¿õ ò³ëà. 

Òàáëèöÿ 2 

Ïàðàìåòðè öåíòðàëüíî¿ ãåìîäèíàì³êè â îñ³á ç åêòî-ìåçîìîðôíèì 
³ ñåðåäí³ì ïðîì³æíèì ñîìàòîòèïàìè

Ïîêàçíèêè
Åêòî-ìåçîìîðôíèé ñîìàòîòèï Ñåðåäí³é ïðîì³æíèé ñîìàòîòèï

Íåñïîðòñìåíêè Âîëåéáîë³ñòêè Íåñïîðòñìåíêè Âîëåéáîë³ñòêè

ADC 116,7 ± 10,48 115,9 ± 9,15 113,4 ± 10,66 117,5 ± 8,63

ADD 70,41 ± 9,21 71,51 ± 7,96 69,93 ± 8,18 71,47 ± 4,63

ADS 85,58 ± 8,44 86,03 ± 7,31 84,15 ± 8,37 86,47 ± 5,32

YO 70,48 ± 22,3 73,84 ± 17,87 68,38 ± 18,62 84,63 ± 13,52**

MO 4,73 ± 1,46 4,72 ± 1,11 4,29 ± 0,95 5,10 ± 0,85**

UI 43,69 ± 13,75 43,05 ± 10,93 42,59 ± 11,15 46,76 ± 7,56

CI 2,96 ± 0,89 2,79 ± 0,71 2,70 ± 0,56 2,85 ± 0,43

UPS 31,16 ± 8,80 32,62 ± 8,03 32,69 ± 9,57 30,81 ± 4,01

OPS 1559,2 ± 422,6 1529,1 ± 352,2 1657,1 ± 495,4 1378,9 ± 176,8

OSD 256,6 ± 79,99 269,8 ± 62,40 247,9 ± 60,05 307,8 ± 49,01***

MLG 2,94 ± 1,02 3,09 ± 0,78 2,77 ± 0,72 3,56 ± 0,70**

RE 0,19 ± 0,01 0,19 ± 0,02 0,18 ± 0,01 0,19 ± 0,01

Ïðèì³òêà: ADC – àðòåð³àëüíèé ñèñòîë³÷íèé òèñê (ìì. ðò. ñò.); ADD – àðòåð³àëüíèé ä³àñòîë³÷íèé òèñê (ìì. ðò. ñò.); ADS – ñåðåäí³é àðòåð³àëüíèé 
òèñê (ìì. ðò. ñò.); YO – óäàðíèé îá’ºì êðîâ³ (ìë); MO – õâèëèííèé îá’ºì êðîâ³ (ë); UI – óäàðíèé ³íäåêñ (ìë/ì2); CI – ñåðöåâèé ³íäåêñ (ë/õâ/ì2); 
UPS – ïèòîìèé  ïåðèôåð³éíèé îï³ð (Äèí/ñ/ñì-5); OPS – çàãàëüíèé  ïåðèôåð³éíèé îï³ð (Äèí/ñ/ñì-5); OSD – îá’ºìíà øâèäê³ñòü ðóõó êðîâ³ (ìë/ñ); 
MLG – ïîòóæí³ñòü ë³âîãî øëóíî÷êà (Âò); RE – ïîêàçíèê âèòðàòè åíåðã³¿ (Âò/ë); * – p < 0,05; ** – p < 0,01; *** – p < 0,001.

Ë³òåðàòóðà
1. Áóíàê Â. Â. Àíòðîïîìåòðèÿ / Â. Â. Áóíàê. – Ì. : Ó÷ìåäãèç Íàðêîìïðîñà ÐÑÔÑÐ, 1941. – 368 ñ.
2. Âëàäèìèðîâà ß. Á. Êîíñòèòóöèîíàëüíûå îñîáåííîñòè ñòðîåíèÿ ñåðäöà ìóæ÷èí þíîøåñêîãî è ²-ãî çðåëîãî âîçðàñòà â íîðìå 

è ïðè ãèïåðòðîôèè ëåâîãî æåëóäî÷êà / ß. Á. Âëàäèìèðîâà // Biomedical and Biosocial Anthropology. – 2004. – ¹ 2. - Ñ. 13-14.
3. Âîëêîâ Â. Í. Ñïîðòèâíàÿ òðåíèðîâàííîñòü: ïàðàäîêñû äèàãíîñòèêè / Â. Í. Âîëêîâ // Òåîðèÿ è ïðàêòèêà ôèçè÷åñêîé êóëü-

òóðû. – 2002. – ¹ 10. – Ñ. 10-12.
4. Êèðè÷åíêî Þ. Â. Ïîêàçíèêè åëåêòðè÷íî¿ àêòèâíîñò³ ñåðöÿ ó þíàê³â ³ ä³â÷àò ñïîðòñìåí³â ³ íåñïîðòñìåí³â ç ð³çíèìè òèïàìè 

áóäîâè ò³ëà / Þ. Â. Êèðè÷åíêî // Â³ñíèê Â³ííèöüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó. – 2014. – Ò. 18, ¹ 1. – Ñ. 10-14.
5. Êîâåøíèêîâ Â. Ã. Ìåäèöèíñêàÿ àíòðîïîëîãèÿ / Â. Ã. Êîâåøíèêîâ, Á. À. Íèêèòþê. – Êèåâ : Çäîðîâ’ÿ. -1992. – 200 ñ.
6. Êîíäðàøåâ À. Â. Òèïîâûå îñîáåííîñòè íåêîòîðûõ ðåíòãåíîêàðäèîìåòðè÷åñêèõ ïîêàçàòåëåé, õàðàêòåðèçóþùèõ ïàðà-

ìåòðû ëåâîãî ïðåäñåðäèÿ / À. Â. Êîíäðàøåâ // Áèîìåäèöèíñêèå è áèîñîöèàëüíûå ïðîáëåìû èíòåãðàòèâíîé àíòðîïîëî-
ãèè. – Ñàíêò-Ïåòåðáóðã : Èçä-âî ÑÏáÃÌÓ, 1999. – Âûï. 3, Ò. 2. – Ñ. 103-105.

7. Ìàëèêîâ Í. Â. Àäàïòàöèÿ: ïðîáëåìû, ãèïîòåçû, ýêñïåðèìåíòû / Í. Â. Ìàëèêîâ. – Çàïîðîæüå, 2001. – 359 ñ.
8. Íèêèòþê Á. À. Ìîðôîëîãèÿ ÷åëîâåêà / Á. À. Íèêèòþê, Â. Ï. ×òåöîâ. – Ì. : ÌÃÓ, 1983. – 314 ñ.
9. Íèêîëàåâ Â. Ã. Îñîáåííîñòè ñòðîåíèÿ ñåðäöà ìóæ÷èí â âîçðàñòå îò 17 äî 21 ãîäà, îáóñëîâëåííûå ñîìàòîòèïîì / Â. Ã. Íè-

êîëàåâ, ß. Á. Âëàäèìèðîâà, Î. Ë. Àíäðåíêî // Áèîìåäèöèíñêèå è áèîñîöèàëüíûå ïðîáëåìû èíòåãðàòèâíîé àíòðîïîëî-
ãèè. – Ñàíêò-Ïåòåðáóðã : Èçä-âî ÑÏáÃÌÓ, 1999.- Âûï. 3, Ò. 2. – Ñ. 235-237.

10. Ðîíêèí Ì. À. Ðåîãðàôèÿ â êëèíè÷åñêîé ïðàêòèêå / Ì. À. Ðîíêèí, Ë. Á. Èâàíîâ. – Ìîñêâà : Íàó÷íî-ìåäèöèíñêàÿ ôèðìà ÌÁÍ, 
1997. – 250 ñ.

11. Càðàôèíþê Ë. À. Îñîáëèâîñò³ àìïë³òóäíèõ ïîêàçíèê³â åëåêòðîêàðä³îãðàìè ó þíàê³â ³ ä³â÷àò ñïîðòñìåí³â ³ íåñïîðòñìåí³â 
ð³çíèõ ñîìàòîòèï³â / Ë. À. Ñàðàôèíþê, Þ. Â. Êèðè÷åíêî, ². Ì. Êèðè÷åíêî // Biomedical and biosocial anthropology. – 2014. – 
¹ 22. – Ñ. 10-20. 

12. Carter J. L Somatotyping – development and applications / J. L.Carter, B. H. Heath. – Cambridge University Press, 1990. – 504 p.
13. Early hemorheologic aspects of overtraining in elite athletes / A. Aïssa Benhaddad, D. Bouix, S. Khaled [et al.] // Clin. Hemorheol. 

Microcirc. – 1999. – Vol. 20, ¹ 2. – P. 117-125.



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 2 (123) 347

ÑÏÎÐÒÈÂÍÀ ÌÅÄÈÖÈÍÀ

ÓÄÊ 612.13-072.7:796.325-05
ÏÎÊÀÇÍÈÊÈ ÖÅÍÒÐÀËÜÍÎ¯ ÃÅÌÎÄÈÍÀÌ²ÊÈ Ó ÂÎËÅÉÁÎË²ÑÒÎÊ Ç Ð²ÇÍÈÌÈ ÒÈÏÀÌÈ ÑÒÀÒÓÐÈ Ò²ËÀ
ßêóøåâà Þ.².
Ðåçþìå. Ó ñòàòò³ âñòàíîâëåí³ îñîáëèâîñò³ ðåîãðàô³÷íèõ ïîêàçíèê³â öåíòðàëüíî¿ ãåìîäèíàì³êè ó âîëåéáî-

ë³ñòîê âèñîêîãî ð³âíÿ ñïîðòèâíî¿ ìàéñòåðíîñò³ þíàöüêîãî â³êó ç ð³çíèìè ñîìàòîòèïàìè. Ó âîëåéáîë³ñòîê ç ìå-
çîìîðôíèì òà ñåðåäí³ì ïðîì³æíèì ñîìàòîòèïàìè äîñòîâ³ðíî á³ëüøèì º óäàðíèé òà õâèëèííèé îá’ºìè, îá’ºìíà 
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Êëþ÷îâ³ ñëîâà: ðåîãðàô³ÿ, öåíòðàëüíà ãåìîäèíàì³êà, ñîìàòîòèï çà Õ³ò-Êàðòåð, âîëåéáîë³ñòêè, íåñïîðòñ-
ìåíêè, þíàöüêèé â³ê.

ÓÄÊ 612.13-072.7:796.325-05
ÏÎÊÀÇÀÒÅËÈ ÖÅÍÒÐÀËÜÍÎÉ ÃÅÌÎÄÈÍÀÌÈÊÈ Ó ÂÎËÅÉÁÎËÈÑÒÎÊ Ñ ÐÀÇËÈ×ÍÛÌÈ ÒÈÏÀÌÈ ÒÅ-

ËÎÑËÎÆÅÍÈß
ßêóøåâà Þ.È.
Ðåçþìå. Â ñòàòüå óñòàíîâëåíû îñîáåííîñòè ðåîãðàôè÷åñêèõ ïîêàçàòåëåé öåíòðàëüíîé ãåìîäèíàìè-

êè ó âîëåéáîëèñòîê âûñîêîãî óðîâíÿ ñïîðòèâíîãî ìàñòåðñòâà þíîøåñêîãî âîçðàñòà ñ ðàçíûìè ñîìàòîòèïà-
ìè. Ó âîëåéáîëèñòîê ñ ìåçîìîðôíûì è ñðåäíèì ïðîìåæóòî÷íûì ñîìàòîòèïàìè äîñòîâåðíî áîëüøå óäàðíûé 
è ìèíóòíûé îáúåìû, îáúåìíàÿ ñêîðîñòü äâèæåíèÿ êðîâè è ìîùíîñòü ëåâîãî æåëóäî÷êà â ñðàâíåíèè ñ íåñïîðòñ-
ìåíêàìè äàííûõ êîíñòèòóöèîíàëüíûõ òèïîâ.
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UDC 612.13-072.7:796.325-05
Indicators of Central Hemodynamics of Volleyball Players with Different Types of Body Constitutions 
Yakusheva Yu. I.
Abstract. Against the background of increasing volumes of training, operational assessment of the functional state 

of basic, supporting capacity of the organism, the physiological systems, including the cardiovascular, becomes impor-
tant. In connection with this, special importance is research aimed at the implementation in practice of individual sports, 
informative criteria that allow you quickly and adequately to determine dependence of hemodynamic profile athlete of its 
level of sports training. The study of the heart and central hemodynamic parameters of the position of the local constitu-
tion, based on the most specific morphological form of authority may allow an individual approach to each patient. 

The aim of our study was to establish characteristics of rheographic central hemodynamics parameters by high level 
of sportsmanship youth volleyball players with various somatotypes.

The study involved adolescent females: 140 girls who are not involved in sports at the time of the survey were al-
most healthy and 116 volleyball players. We conducted anthropometric research methodology by Bunak, somatotypo-
logical – calculated by a modification of the method of Heath-Carter, determination a component of body weight per 
Matejko and rheographic study using computer diagnostic complex that provides simultaneous registration of ECG, 
phonocardiograms, basic and differential tetra polar rheogram and measuring of blood pressure. Analysis of the results 
conducted using STATISTICA 5.5 with the use nonparametric methods for assessing parameters (reliability difference 
values were determined using the U-Mann-Whitney criterion.).

After determination of somatotypes, we have established in group of girls who are not involved in sports, six constitu-
tional types: endomorphic somatotype represented 2.86 % endo-mesomorphic – 5 % mesomorphic – 21.43 % ektomor-
phic – 22.14 %, ecto-mesomorphic – 25.71 %, the average intermediate – 22.86 % of patients. In the total group of volley-
ball players we have found six somatotypes too: endomorphic – at 0.89 %, mesomorphic – 25.66 % ektomorphic – 24.79 %, 
ecto-mesomorphic – 23.89 %, endo-mesomorphic – 7.08 % intermediate and average – 17.69 % of individuals. 

We found that the volleyball players of mesomorphic somatotype individual parameters of central hemodynamics 
was significantly greater than by not athletes in the same constitutional type, it concerns the value of stroke volume, car-
diac output, volume of blood speed and the capacity of the left ventricle. We didn`t find significant differences in the size 
of central hemodynamic parameters in individuals with ektomorphic and ecto-mesomorphic somatotypes regardless 
of sporting activities. It was found that the value of stroke volume, cardiac output, minute volume of blood, volume 
speed of blood, capacity of the left ventricle and unreliable decrease in value 6 % specific peripheral resistance and to 
20 % total peripheral resistance were significantly higher by volleyball players with an average intermediate somatotype 
than girls who are not involved in sports. 

Conclusions. The difference in size of the central hemodynamic parameters between not athletes and volleyball 
players of youth were set only for individuals with intermediate and average mesomorphic somatotype. The value 
of stroke and cardiac output, minute volume of blood, volume speed of blood, and capacity of the left ventricle are more 
significantly by volleyball players of these somatotypes. Differences in size of hemodynamic parameters depending 
on the sports activities are absent in individuals with advantage of ektomorphic component somatotype. 

Keywords: rheography, central hemodynamics, somatotype by Heath-Carter, volleyball, not athletes, youth age.
Ðåöåíçåíò – ïðîô. Îë³éíèê Ñ.À.
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