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ÌÎÐÔÎËÎÃ²ß

Ðåçóëüòàòè, âèêëàäåí³ ó ïóáë³êàö³¿, îòðèìàí³ ïðè 
áåçïîñåðåäí³é ó÷àñò³ àâòîðà ó åêñïåäèö³éíèõ àíòðî-
ïîìåòðè÷íèõ îáñòåæåííÿõ, ïåðåäáà÷åíèõ ÍÄÐ «Âè-
â÷åííÿ ñòðóêòóðíî-ôóíêö³îíàëüíîãî ñòàíó ê³ñòêîâî¿ 
òêàíèíè ó ä³òåé òà ï³äë³òê³â, ÿê³ ïðîæèâàþòü â åêîëî-
ã³÷íî íåñïðèÿòëèâèõ ðåã³îíàõ» (2006-2008 ð.) [13, 14, 
20], ïðè ðåã³îíàëüíî-ïîïóëÿö³éíèõ îáñòåæåííÿõ çà 
ïðîãðàìîþ ÍÄÐ: «Îá´ðóíòóâàííÿ òà âïðîâàäæåííÿ 
ñèñòåìè ðåã³îíàëüíîãî ìîí³òîðèíãó çäîðîâ’ÿ ä³òåé òà 
ï³äë³òê³â â óìîâàõ ðåôîðìóâàííÿ ÏÌÑÄ íàñåëåííþ 
Óêðà¿íè» [8, 19] (äåðæ. ðåºñòðàö³ÿ ¹0107U001392; 
2007-2010 ð.) òà ïðîäîâæåí³ ó ìåæàõ ïîøóêîâî¿ ÍÄÐ 
êàôåäðè îïåðàòèâíî¿ õ³ðóðã³¿ òà òîïîãðàô³÷íî¿ àíàòî-
ì³¿ (çàâ. êàô. ïðîô. Â. Ã. Äóäåíêî) Õàðê³âñüêîãî íàö³-
îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó (ðåêòîð – ÷ë. êîð. 
ÍÀÌÍ Óêðà¿íè, ïðîôåñîð Â. Ì. Ë³ñîâèé). 

Âñòóï. Â³äîìî, ùî ð³âåíü ô³çè÷íîãî ðîçâèòêó 
ëþäèíè âèçíà÷àºòüñÿ çàãàëüíèìè ðîçì³ðàìè ò³ëà 
³ àáñîëþòíîþ âåëè÷èíîþ éîãî ìàñè [1]. Âñòàíîâ-
ëåííÿ çàêîíîì³ðíîñòåé ó ïðîöåñ³ ðîñòó ³ ôîðìóâàí-
íÿ îðãàí³çìó ñêëàäàº îäíó ç ãîëîâíèõ çàäà÷ â÷åííÿ 
ïðî îíòîãåíåòè÷íèé ðîçâèòîê [1, 4. 6, 7, 18]. Â³äîìî 
òàêîæ, ùî îäíèì ³ç ³íòåãðàëüíèõ ïîêàçíèê³â ò³ëîáóäîâè 
º éîãî ñîìàòîòèï, ÿêèì â ïåðøó ÷åðããó âèçíà÷àºòüñÿ 
â³äíîñíèé âì³ñò êîìïîíåíò³â ìàñè ò³ëà êîíêðåòíî¿ ëþ-
äèíè [2, 4, 9]. Æèðîâà êîìïîíåíòà ìàñè ò³ëà (ÆÊÌÒ) 
ëþäèíè º îäíèì ³ç ïîêàçíèê³â ò³ëîáóäîâè ëþäèíè òà 
³íäèêàòîðîì ¿¿ õàð÷îâîãî (àë³ìåíòàðíîãî) ñòàòóñó 
òà ìîæå äèíàì³÷íî çì³íþâàòèñÿ ï³ä âïëèâîì ð³çíèõ 
ôàêòîð³â [4, 6, 9, 23]. Ì’ÿçîâà êîìïîíåíòà ìàñè ò³ëà 
(ÌÊÌÒ) ëþäèíè º îäíèì ³ç ïîêàçíèê³â ò³ëîáóäîâè òà 
³íäèêàòîðîì éîãî ñòðóêòóðíî-ôóíêö³îíàëüíîãî ñòàíó 
íà åòàïàõ îíòîãåíåçó [15-17]. Çì³íè ÌÊÌÒ ìîæóòü 
áóòè òðàíçèòîðíèìè àáî ñò³éêèìè, ùî âèçíà÷àºòüñÿ 
ñòàíîì ìåòàáîë³÷íèõ ïðîöåñ³â ó â³äïîâ³äíîìó ïåð³-
îä³ îíòîãåíåçó, àë³ìåíòàðíèì çàáåçïå÷åííÿì íóòð³-
ºíòíîãî ãîìåîñòàçó, ðåæèìîì ðóõîâî¿ àêòèâíîñò³ òà 
ñòàíîì ñîìàòè÷íîãî çäîðîâ’ÿ [5, 15, 16, 22]. Â³äîìî, 
ùî îñòåîãåíåç ïî÷èíàþ÷èñü ó àíòåíàòàëüíîìó ïåð³î-
ä³, ïðîäîâæóºòüñÿ äî 25-30 ð., à â³êîâ³ çì³íè ê³ñòêîâî¿ 
êîìïîíåíòè íàéá³ëüø ïîì³òí³ ó ïåðø³ ðîêè ïîñòíà-
òàëüíîãî îíòîãåíåçó [4, 9, 21]. Çì³íà êîìïîíåíòíîãî 
ñêëàäó ìàñè ìîæå áóòè òðàíçèòîðíîþ (âêëþ÷àþ÷è ³ 
îíòîãåíåòè÷íî çóìîâëåíó) àáî ñò³éêîþ, ùî âèçíà÷à-
ºòüñÿ ñòàíîì ìåòàáîë³÷íèõ ïðîöåñ³â ó â³äïîâ³äíîìó 

ïåð³îä³ îíòîãåíåçó, ðåã³îíàëüíî – åêîëîã³÷íèìè â³ä-
ì³ííîñòÿìè, àë³ìåíòàðíèì çàáåçïå÷åííÿì íóòð³ºíò-
íîãî ãîìåîñòàçó, ³íøèìè ôàêòîðàìè [13, 14, 19-23]. Â 
îíòîãåíåòè÷íîìó ïåð³îä³ ï³äë³òêîâîãî â³êó ïðîäîâæó-
þòüñÿ àñèíõðîíí³ ïðîöåñè ôîðìóâàííÿ ìàñè ò³ëà òà 
ò³ëîáóäîâè. Âèâ÷åííÿ ÿêèõ º àêèòóàëüíèì ç ïîçèö³é 
óäîñêîíàëåííÿ ïðîô³ëàêòèêè, ä³àãíîñòèêè òà ë³êó-
âàííÿ íèçêè ôóíêö³îíàëüíèõ ðîçëàä³â, ïàòîëîã³÷íèõ 
òà ñîìàòè÷íî îêðåñëåíèõ ñòàí³â [9, 13, 14, 19, 20]. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó ïîð³âíÿëüíîìó âè-
â÷åíí³ ïîêàçíèê³â ò³ëîáóäîâè òà ñêëàäó ìàñè ò³ëà ëþ-
äèíè â îíòîãåíåòè÷íîìó ïåð³îä³ ï³äë³òêîâîãî â³êó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ âè-
êîíàíî çà êîìïëåêñíîþ ïðîãðàìîþ îòðèìàííÿ, íàêî-
ïè÷åííÿ òà àíàë³çó ðåçóëüòàò³â ³ç çàñòîñóâàííÿì â³äî-
ìèõ êëàñè÷íèõ òà ³ííîâàö³éíèõ ìåòîä³â. Ìàòåð³àëîì 
äîñë³äæåííÿ ñòàëè ðåçóëüòàòè ïðÿìî¿ àíòðîïîìåòð³¿, 
êèñòüîâî¿ òà ñòàíîâî¿ äèíàìîìåòð³¿, óëüòðàçâóêîâî¿ 
ê³ñòêîâî¿ äåíñèòîìåòð³¿ ðåïðåçåíòàòèâíî¿ ê³ëüêîñò³ 
îñ³á, ñòðàòèô³êîâàíèõ çà îçíàêîþ îíòîãåíåòè÷íî-
ãî ïåð³îäó òà ñòàò³ (òàáë. 1). Àíòðîïîìåòðè÷íå äî-
ñë³äæåííÿ âèêîíàíî çã³äíî ñõåìè Â. Â. Áóíàêà [1] 
òà ïåðåäáà÷àëî âèçíà÷åííÿ òîòàëüíèõ, ïàðö³àëüíèõ 
ðîçì³ð³â ò³ëà ³ òîâùèíè øê³ðíî-æèðîâèõ ñêëàäîê. Íà-
êîïè÷åí³ ðåçóëüòàòè ñêëàëè ðåôåðåíòíó áàçó äàíèõ 
[8], ðåçóëüòàòè ðîçðîáêè ÿêî¿ ëÿãëè â îñíîâó ñòàòèñ-
òè÷íîãî àíàë³çó (éîãî ôðàãìåíò íàâåäåíî ó ïîòî÷í³é 
ñòàòò³ òà â íàøèõ ïóáë³êàö³ÿõ [8-14, 21-23]) ³ ñêëàëî 
îñíîâó ðîçðîáêè íèçêè ñïîñîá³â îö³íêè ðåçóëüòàò³â 
àíòðîïîìåòð³¿ [10-12]. Âèõîäÿ÷è ³ç â³êîâî¿ ïåðèîäè-
çàö³¿ îíòîãåíåòè÷íèõ ïåð³îä³â, äî îíòîãåíåòè÷íîãî 
ïåð³îäó þíàöüêîãî â³êó â³äíåñåí³ õëîïö³ 12-16, ä³â÷à-
òà – 11-15 ðîê³â [4, 6, 7, 18]. 

Îö³íêà ÆÊÌÒ [10]: âèì³ð òîâùèíè øê³ðíî-æèðî-
âèõ ñêëàäîê âèêîíàíî çà äîïîìîãîþ êàë³ïåðó íà çà-
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áàçè ðåã³îíàëüíèõ äàíèõ [8]. 

²íäåêñ Ï³íüº. ßê ïîêàçíèê, ùî õàðàêòåðèçóº òèï 
(ì³öí³ñòü) ò³ëîáóäîâè ëþäèíè òà ðîçðàõîâóºòüñÿ íà 
îñíîâ³ âèçíà÷åííÿ ñï³ââ³äíîøåíü çðîñòó, ìàñè ò³ëà òà 
îáõâàòó ãðóäíî¿ êë³òêè, âèçíà÷àëè çà ôîðìóëîþ J = Ð 

– (Ì+0), äå J – âåëè÷èíà ïîêàçíèêà, Ð – çð³ñò, ñì, Ì 
– ìàñà ò³ëà, êã, 0 – îêðóæí³ñòü ãðóäíî¿ êë³òêè â ñòàí³ âè-
äèõó, ñì. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ñòàòåâ³ â³äì³ííîñò³ ó ÷àñòîò³ îíòîãåíåòè÷íî äèñãàð-
ìîí³éíî¿ ì’ÿçîâî¿ êîìïîíåíòè ÌÒ ïðîÿâëÿþòüñÿ ïå-
ðåâàãîþ ÷àñòîòà òàêèõ îñ³á ó ïîð³âíÿíí³ ç îñîáàìè 
÷îëîâ³÷î¿ ñòàò³ (â³äïîâ³äíî 14,2 ± 2,4 % òà 8,9 ± 2,0 %, 
ð < 0,05). ×àñòîòà îíòîãåíåòè÷íî äèñãàðìîí³éíî¿ æè-
ðîâî¿ êîìïîíåíòè ÌÒ ïî ñòàòåâèì ãðóïàì êîëèâà-
ëàñü ó ìåæàõ â³ä 11,4 ± 2,2 % äî 11,9 ± 2,2 % (òàáë. 2), 
ñêëàäàþ÷è â ñåðåäíüîìó ïî âñ³ì îáñòåæåíèì 
11,0 ± 1,7 %. 

×àñòîòà îíòîãåíåòè÷íî äèñãàðìîí³éíî¿ ê³ñòêîâî¿ 
ÌÒ äîñòîâ³ðíî (ð < 0,001) á³ëüøà ñåðåä îñ³á ÷îëîâ³-
÷î¿ ñòàò³. ×àñòîòà äèñãàðìîí³éíî¿ ÊÊÌÒ ó îñ³á æ³íî÷î¿ 
ñòàò³ â ïåð³îä ï³äë³òêîâîãî â³êó ñòàíîâèëà 7,3 ± 1,8 %, 
òîä³ ÿê ñåðåä îñ³á ÷îëîâ³÷î¿ ñòàò³ – äîñòîâ³ðíî òà çíà-
÷íî (ïðàêòè÷íî â 2 ðàçè) ÷àñò³øå – ó 13,4 ± 2,4 %. 

ßê ïðîäåìîíñòðîâàíî íà ðèñ., çàëåæíî â³ä â³êó òà 
ñòàò³ îáñòåæåí³ õàðàêòåðèçóâàëèñÿ ð³çíèìè ð³âíÿìè 
ì³öíîñò³ ñòàòóðè. Â óçàãàëüíåíîìó âèãëÿä³, îñîáè ÷î-
ëîâ³÷î¿ ñòàò³ ó ï³äë³òêîâîìó â³ö³ õàðàêòåðèçóþòüñÿ á³ëü-
øèìè çíà÷åííÿìè ³íäåêñó Ï³í’º òà, â³äïîâ³äíî, ìåíøîþ 
ì³öí³ñòþ ñòàòóðè. Â ïåð³îä â³ä 13 äî 16 ðîê³â ï³äë³òêè 
÷îëîâ³÷î¿ ñòàò³ ëèøå äîñÿãàëè â³äïîâ³äíèõ ð³âí³â ³íäåêñó 
Ï³í’º îñ³á æ³íî÷î¿ ñòàò³. Öå â³äáóâàºòüñÿ çà ðàõóíîê, íà-
ñàìïåðåä äîñòîâ³ðíîãî (ð < 0,05) çá³ëüøåííÿ ÎÃÊ ñåðåä 
îñ³á ÷îëîâ³÷î¿ ñòàò³, â ïîð³âíÿíí³ ç æ³íî÷îþ, â óñ³õ â³êîâèõ 
³íòåðâàëàõ; à òàêîæ çà ðàõóíîê äåùî á³ëüøîãî çðîñòó 
òà äîñòîâ³ðíî á³ëüøî¿ ìàñè ò³ëà (òàáë. 2). Ñë³ä òàêîæ 
çàçíà÷èòè, ùî îñîáè ÷îëîâ³÷î¿ ñòàò³ ó ï³äë³òêîâîìó â³ö³ 
äîñòîâ³ðíî â³äð³çí³þòüñÿ çà ïîêàçíèêàìè êèñòüîâî¿ òà 

Òàáëèöÿ 1

Ê³ëüê³ñíà õàðàêòåðèñòèêà íàïîâíåííÿ ðåôåðåíòíî¿ áàçè äàíèõ 

Ñòàòü îáñòåæåíèõ
Â³ê 

îáñòåæåíèõ

Àíòðîïîìåòð³ÿ Äèíàìîìåòð³ÿ Óëüòðîçâóêîâà 
äåíñèòîìåòð³ÿ 

(ï’ÿòêîâî¿ ê³ñòêè) 
[8, 19, 20]

ïðÿìà 
âèçíà÷åííÿ êîìïîíåíò³â 

ìàñè ò³ëà [8,10,12] êèñòüîâà ñòàíîâà
æèðîâî¿ ì’ÿçîâî¿ ê³ñòêîâî¿

îñîáè ÷îëîâ³÷î¿ ñòàò³ 12-16 ðîê³â 202 202 202 202 148 148 148

îñîáè æ³íî÷î¿ ñòàò³ 11-15 ðîê³â 219 219 219 219 134 134 134

Âñüîãî 11-16 ðîê³â 421 421 421 421 282 282 282

Òàáëèöÿ 2

×àñòîòà îíòîãåíåòè÷íî äèñãàðìîí³éíîãî 
êîìïîíåíòíîãî ñêëàäó ìàñè ò³ëà ó 

ñòàòåâèõ ãðóïàõ ä³òåé ï³äë³òêîâîãî â³êó

Â³êîâà ïåð³îäèçàö³ÿ
îá’ºêò³â äîñë³äæåííÿ

Ð ± m, % îñ³á, ÿê³ ìàþòü 
äèçãàðìîí³éíó ìàñó ò³ëà çà 
â³äïîâ³äíîþ ¿¿ êîìïîíåíòîþ 

ì’ÿçîâà æèðîâà ê³ñòêîâà

ïåð³îä 
ï³äë³ò-
êîâîãî â³êó

õëîï÷èêè 
12-16 ð. 

8,9 ± 2,0 11,4 ± 2,2 13,4 ± 2,4 à

ä³â÷àòêà 
11-15 ð. 

14,2 ± 2,4 á 11,9 ± 2,2 7,3 ± 1,8

âñüîãî 11,6 ± 1,6 11,6 ± 1,7 10,2 ± 1,5

Ïðèì³òêà: à – â îäí³é îíòîãåíåòè÷í³é ãðóï³ – äîñòîâ³ðíî ÷àñò³øå 

ñåðåä îñ³á ÷îëîâ³÷î¿ ñòàò³; á – â îäí³é îíòîãåíåòè÷í³é ãðóï³ – 

äîñòîâ³ðíî ÷àñò³øå ñåðåä îñ³á æ³íî÷î¿ ñòàò³. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 4 (116) 243

ÌÎÐÔÎËÎÃ²ß

ñòàíîâî¿ äèíàìîìåòð³¿: óñ³ â³äì³ííîñò³ ñÿãàþòü 30-50 % â³ä àíà-
ëîã³÷íèõ ïîêàçíèê³â îñ³á æ³íî÷î¿ ñòàò³ â³äïîâ³äíîãî â³êó. 

Çàëåæí³ñòü ì³æ ³íäåêñîì Ï³í’º òà â³êîì îñ³á ÷îëîâ³÷î¿ 
ñòàò³ ó ï³äë³òêîâîìó â³ö³ õàðàêòåðèçóºòüñÿ ïåð³îäàìè çðîñ-
òàííÿ (ó 12-14 ð.) òà çìåíøåííÿ (ï³ñëÿ 15 ð.), ùî ñâ³ä÷èòü 
ïðî ôîðìóâàííÿ á³ëüø ì³öíî¿ ñòàòóðè õëîïö³â. Äëÿ êîìï-
ëåêñíî¿ îö³íêè òà óðàõóâàííÿ âïëèâó çðîñòó òà ìàñè ò³ëà òà 
ÎÃÊ íà ì³öí³ñòü ñòàòóðè íàìè ðîçðîáëåíà ìîðôî-ñòàòèñòè÷-
íà ìîäåëü (ãðàô³÷íèé òà àíàë³òè÷íèé ¿¿ âàð³àíòè). Öÿ çàêî-
íîì³ðí³ñòü ç äîñòàòíüîþ òî÷í³ñòþ (R2 = 0,97) â³äîáðàæàºòüñÿ 
ñòàòèñòè÷íîþ çàëåæí³ñòþ ì³æ â³êîì õëîï÷èê³â òà ìàº âèãëÿä 
ïîë³íîìà ²Ï

÷îë
 = -0,70x2 +4,2x +51,4 (îä), äå õ – â³ê õëîï÷èê³â ó 

ðîêàõ (ðèñ., òàáë. 3). 
Çàëåæí³ñòü ì³æ ³íäåêñîì Ï³í’º òà â³êîì îñ³á æ³íî÷î¿ ñòàò³ ó 

ï³äë³òêîâîìó â³ö³ õàðàêòåðèçóºòüñÿ ñòàá³ëüíèì çìåíøåííÿì 
òà ñòàá³ëüíèì ôîðìóâàííÿì á³ëüø ì³öíî¿ ñòàòóðè ä³â÷àò. Äëÿ 

êîìïëåêñíî¿ îö³íêè òà óðàõóâàííÿ âïëèâó çðîñòó, 
ìàñè ò³ëà òà ÎÃÊ íà ì³öí³ñòü ñòàòóðè ä³â÷àò íàìè 
ðîçðîáëåíà ìîðôî-ñòàòèñòè÷íà ìîäåëü (ãðàô³÷-
íèé òà àíàë³òè÷íèé ¿¿ âàð³àíòè). Öÿ çàêîíîì³ðí³ñòü 
ç äîñòàòíüîþ òî÷í³ñòþ (R2 = 0,96) â³äîáðàæàºòü-
ñÿ ñòàòèñòè÷íîþ çàëåæí³ñòþ ì³æ â³êîì ä³â÷àò òà 
ìàº âèãëÿä ïîë³íîìà ²Ï

æ³í
 = -0,41x2 +2,2x +52,5 

(îä), äå õ – â³ê ä³â÷àò ó ðîêàõ (ðèñ., òàáë. 3). 
Âèñíîâêè. 
1. Íà îñíîâ³ ïðÿìî¿ àíòðîïîìåòð³¿ âèÿâëåíà 

÷àñòîòà äèñãàðìîí³éíèõ âàð³àíò³â êîìïîíåíòíî-
ãî ñêëàäó ìàñè ò³ëà â ïåð³îä³ ï³äë³òêîâîãî â³êó, 
ùî ïðîÿâëÿþòüñÿ ð³çíîþ ÷àñòîòîþ äèñãàðìî-
í³éíèõ òèï³â ì’ÿçîâî¿ òà ê³ñòêîâî¿ êîìïîíåíò³â, 
íàñàìïåðåä ó ïîð³âíÿëüíîìó àñïåêò³ îíòîãåíåçó 
ñòàòåâèõ ãðóï. 

2. Çà ðåçóëüòàòàìè óçàãàëüíå íî¿ ðîçðîáêè 
íàêîïè÷åíèõ àíòðîïîìåòðè÷íèõ äàíèõ âèçíà-
÷åíî íà ïðÿìêè ðîçâèòêó êëàñè÷íî¿ ìåòîäîëîã³¿ 
àíòðîïîìåòð³¿, çîêðåìà ³ ³ííîâàö³éíèõ ìåòîäèê, 
çàáåçïå÷åíî âèçíà÷åííÿ îíòîãåíòè÷íî äèñ-
ãàðìîí³éíî¿ ò³ëîáóäîâè çà ðàõóíîê êîìïîíåíò³â 
ìàñè ò³ëà òà îö³íåíî äèíàì³êó ñîìàòîìåòðè÷íî-
ãî ³íäåêñó Ï³í’º (ì³öíîñò³ ò³ëîáóäîâè). 

3. Ïîã³ðøåííÿ (çðîñòàííÿ) ³íäåêñó Ï³í’º 
ñåðåä îñ³á ÷îëîâ³÷î¿ ñòàò³ ó â³êîâîìó ³íòåðâà-
ë³ 12-14 ð. ïðè îäíî÷àñíîìó çðîñòàíí³ ÷àñòîòè 
äèñãàðìîí³éíèõ âàð³àíò³â ì’ÿçîâî¿ òà ê³ñòêîâî¿ 
êîìïîíåíò³â º îíòîãåíåòè÷íîþ ïåðåäóìîâîþ 
ôîðìóâàííÿ ôóíêö³îíàëüíèõ ðîçëàä³â òà ïàòî-
ëîã³÷íèõ ñòàí³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïî-
ëÿãàþòü ó âèçíà÷åíí³ ñòðóêòóðíèõ ñï³ââ³äíîøåíü 
ë³í³éíèõ òà ìàñ-îá’ºìíèõ ïîêàçíèê³â ò³ëà ëþäèíè 
íà íàñòóïíèõ åòàïàõ ïîñòíàòàëüíîãî îíòîãåíåçó. 

Ðèñ. Äèíàì³êà ñåðåäí³õ ð³âí³â ñîìàòîìåòðè÷íîãî ³íäåêñó 
Ï³í’º (ì³öíîñò³ ò³ëîáóäîâè) â îíòîãåíåòè÷íèõ ãðóïàõ: çàëåæ-

íî â³ä ñòàò³ (ôàêòè÷í³ äàí³, ãðàô³÷íà òà àíàë³òè÷íà ìîäåë³ 
äëÿ îñ³á ÷îëîâ³÷î¿ òà æ³íî÷î¿ ñòàò³). 

 = -0,41x2+2,2x+52,5; R2=0,96

 = -0,70x2+4,1x+51,4; R2=0,97
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Òàáëèöÿ 3

Ñîìàòîìåòðè÷í³, ìîðôîôóíêö³îíàëüí³ òà äåíñèòîìåòðè÷í³ ïîêàçíèêè çàëåæíî â³ä â³êó 
òà ñòàò³ îáñòåæåíèõ

Â³ê, 
ðîê³â

Ãðóïè

Ñîìàòîìåòðè÷í³ ïîêàçíèêè òà 
äåíñèòîìåòðè÷íèé ³íäåêñ

Äèíàìîìåòð³ÿ 
(ê³ñòüîâà òà ñòàíîâà)

Óëüòðàçâóêîâà 
äåíñèòîìåòð³ÿ (ï’ÿòêîâà 

ê³ñòêà) [8, 19, 20]
ìàñà ò³ëà çð³ñò ÎÃÊ ÎÃ ²ÌÊÒ ïðàâà ë³âà ñòàíîâà ØÏÓ ØÎÓ

(M ± m) êã (L ± m) ñì (T ± m) ñì (C ± m) ñì ²Ì ± m (F
1
 ± m) êã (F

2
 ± m) êã (F

3
 ± m) êã (S ± m) ì/ñ (S

t
 ± m) äÁ/ÌÃö

11 ð. ä³â÷àòà 40,0 ± 1,0 147,6 ± 0,9 53,5 ± 0,2 71,8 ± 0,8 91,7 ± 1,5 14,6 ± 0,6 13,5 ± 0,5 39,6 ± 1,6 1549,5 ± 2,7 54,9 ± 2,3

12 ð. 
ä³â÷àòà 44,4 ± 1,1 154,1 ± 0,8 54,1 ± 0,3 75,8 ± 0,8 94,3 ± 1,7 15,6 ± 0,6 14,5 ± 0,5 37,6 ± 1,5 1565,4 ± 3,1 66,7 ± 2,6

õëîïö³ 43,3 ± 1,1 154,0 ± 1,1 54,2 ± 0,2 73,3 ± 0,8 99,7 ± 1,4 21,7 ± 0,8 19,9 ± 0,7 64,5 ± 2,2 1552,1 ± 2,9 63,7 ± 3,9

13 ð. 
ä³â÷àòà 50,0 ± 1,1 158,0 ± 1,2 54,7 ± 0,2 79,2 ± 0,8 101,3 ± 1,9 16,6 ± 0,5 14,8 ± 0,6 54,4 ± 1,7 1560,1 ± 2,8 71,3 ± 3,0

õëîïö³ 46,9 ± 1,0 159,1 ± 1,2 54,2 ± 0,2 75,4 ± 0,7 101,3 ± 1,5 22,5 ± 0,9 21,2 ± 0,9 67,8 ± 1,9 1576,4 ± 3,6 64,1 ± 3,1

14 ð. 
ä³â÷àòà 52,5 ± 1,1 161,5 ± 0,7 54,5 ± 0,2 79,4 ± 0,7 101,2 ± 1,6 19,6 ± 0,7 17,6 ± 0,7 56,3 ± 1,4 1566,0 ± 3,1 67,6 ± 2,8

õëîïö³ 53,7 ± 1,3 164,4 ± 1,2 54,0 ± 0,2 78,5 ± 0,9 101,7 ± 1,7 27,4 ± 1,3 25,7 ± 1,2 80,7 ± 2,8 1576,0 ± 2,6 62,2 ± 2,6

15 ð. 
ä³â÷àòà 55,0 ± 1,0 164,1 ± 0,7 55,4 ± 0,2 83,3 ± 0,7 104,6 ± 1,7 21,3 ± 0,9 19,5 ± 1,0 47,0 ± 1,4 1568,8 ± 3,3 77,1 ± 3,2

õëîïö³ 60,4 ± 1,9 170,2 ± 0,8 55,9 ± 0,4 83,7 ± 1,2 103,9 ± 2,0 33,7 ± 1,3 30,4 ± 1,4 90,2 ± 3,1 1578,1 ± 3,4 66,4 ± 3,0

16 ð. õëîïö³ 62,7 ± 1,3 170,2 ± 1,1 56,2 ± 0,4 86,6 ± 1,0 107,7 ± 2,1 32,1 ± 1,5 29,3 ± 1,4 84,4 ± 4,1 1574,4 ± 3,5 76,8 ± 2,0

Ïðèì³òêà: ²ÌÊÒ – ³íäåêñ ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè, ÌÒ – ìàñà ò³ëà, ÎÃ – îõâàò ãîëîâè, ÎÃÊ – îêðóæí³ñòü ãðóäíî¿ êë³òèíè, ØÎÓ – øâèäê³ñòü 

ïîøèðåííÿ óëüòðàçâóêó ÷åðåç ê³ñòêó; ØÏÓ – øâèäê³ñòü îñëàáëåííÿ óëüòðàçâóêó ê³ñòêîþ. 
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Ðåçþìå. Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó ïîð³âíÿëüíîìó âèâ÷åíí³ ïîêàçíèê³â ò³ëîáóäîâè òà ñêëàäó ìàñè ò³ëà 

ëþäèíè â îíòîãåíåòè÷íîìó ïåð³îä³ ï³äë³òêîâîãî â³êó. 
Âèÿâëåíà ÷àñòîòà äèñãàðìîí³éíèõ âàð³àíò³â êîìïîíåíòíîãî ñêëàäó ìàñè ò³ëà â ïåð³îä³ ï³äë³òêîâîãî â³êó, ùî 

ïðîÿâëÿþòüñÿ ð³çíîþ ÷àñòîòîþ äèñãàðìîí³éíèõ òèï³â ì’ÿçîâî¿ òà ê³ñòêîâî¿ êîìïîíåíò³â òà îö³íåíî äèíàì³êó 
ñîìàòîìåòðè÷íîãî ³íäåêñó Ï³í’º, â³äì³íí³ñòü ÿêîãî çàëåæíî â³ä â³êó òà ñòàò³ ìîæå áóòè îíòîãåíåòè÷íîþ ïåðåäó-
ìîâîþ ôîðìóâàííÿ ôóíêö³îíàëüíèõ ðîçëàä³â òà ïàòîëîã³÷íèõ ñòàí³â. 
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ÂÎÇÐÀÑÒÀ 

Øêëÿð À. Ñ. 
Ðåçþìå. Öåëü èññëåäîâàíèÿ çàêëþ÷àëàñü â ñðàâíèòåëüíîì èçó÷åíèè ïîêàçàòåëåé òåëîñëîæåíèÿ è ñîñòà-
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UDC 616-056. 7-02:616. 248-053. 2
The Rate of Disharmonic Body Weight Component and the Dynamics of Changes in Human Body Build 

Strength in Adolescent Ontogenetic Period 
Shklyar A. S. 
Abstract. The purpose of the research was to compare the indices of human body build and weight in adolescent 

ontogenetic period. 
Materials and Methods. The investigation has been made by the complex program of obtaining, aggregation and 

analysis of the results, using the common conventional and novel methods. The material of the study has been the 
results of the direct anthropometry, dynamometry data and ultrasound osseous densitometry data of representative 
number of individuals, stratified according to ontogenetic period feature, age and gender. Anthropometric study has 
been performed according to the V. V. Bunak’s scheme. 

Results and Discussion. Gender distinctions in the rate of ontogenetically disharmonic body weight muscu-
lar component become apparent by the rate of such individuals as compared to the male individuals (14,2 ± 2,4 % 
and 8,9 ± 2,0 %, respectively; ð < 0,05). The rate of ontogenetically disharmonic body weight fatty component by the 
gender groups varied from 11,4 ± 2,2 % to 11,9 ± 2,2 %, constituting on the average of 11,0 ± 1,7 % of all examined 
people. The rate of ontogenetically disharmonic body weight osseous component was significantly (ð < 0,001) higher 
among the male individuals. The rate of ontogenetically disharmonic body weight osseous component in adoles-
cent female individuals accounted for 7,3 ± 1,8 %, whereas among the male individuals it was reliably and significantly 
higher (13,4 ± 2,4 % ). All examined people have been characterized by different rates of body strength according to 
age and gender. Generally, male individuals in the adolescent period are characterized by higher values of Pigne’s index 
and, respectively, less body strength. In the period between 13 and 16 years male adolescents have only reached the cor-
responding rates of Pigne’s index for female individuals. This occur first due to reliable (ð < 0,05) increase of OGC among 
the male individuals as compared to female ones in all age intervals, as well as due to higher stature and significantly greater 
body weight. 

Dependence between the Pigne’s index and the age of male individuals is characterized by the periods of growth (at 
12-14 yrs) and decrease (after 15 yrs), indicating about boys’ stronger physique. For integrated assessment, consider-
ing the impact of body weight and OGC onto boys’ body strength we have developed morpho-statistical model (its 
graphical and analytical variants). This regularity with sufficient accuracy (R2 = 0,97) is reflected by statistical depen-
dence between the boys’ age and is expressed by the polynomial 

²Ï
male

 = -0,70x2 +4,2x +51,4 (uts), where õ is the boys’ age in years. 
The dependence between the Pigne’s index and the age of female adolescents is characterized by the persistent 

reduction and formation of girls’ stronger physique. For integrated assessment, considering the impact of body weight 
and OGC onto girls’ body strength we have developed morpho-statistical model (its graphical and analytical variants). 
This regularity with sufficient accuracy (R2 = 0,96) is reflected by statistical dependence between the girls’ age and is 
expressed by the polynomial 

²Ï
female

 = -0,41x2 +2,2x +52 (uts), where õ is the girls’ age in years. 
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Conclusions. On the basis of the direct anthropometry the rate of disharmonic variants of body weight component 
in the adolescent age has been revealed, which is manifested by different rate of disharmonic types of muscular and 
osseous components, first of all in the comparative aspect of gender group ontogenesis. 

According to the results of the integrated development of aggregated anthropometric data the lines of development 
of traditional methodology of anthropometry and novel approaches, in particular, have been defined; the definition 
of ontogenetically disharmonic body build due to body weight components has been provided and dynamics of 
somatometric Pigne’s index has been estimated (body build strength). 

Worsening (growth) of Pigne’s index among the male individuals aged from 12 to 14 yrs along with simultaneous 
growth of rate of disharmonic variants of muscular and osseous components is the ontogenetic predictor of the 
formation of functional disorders and lesions. 

The perspectives of further research encompass the determination of structural ratios of linear and mass-volume 
indices of human body at the follow-up stages of the postnatal ontogenesis. 

Keywords: anatomy, anthropometry, ontogenesis, body weight component, body build, Pigne’s index. 
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