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Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò ÌÎÇ Óêðà¿íè 

(ì. Õàðê³â)

Ðåçóëüòàòè, âèêëàäåí³ ó ïóáë³êàö³¿, îòðèìàí³ ïðè 
áåçïîñåðåäí³é ó÷àñò³ àâòîðà ó åêñïåäèö³éíèõ àíòðî-
ïîìåòðè÷íèõ îáñòåæåííÿõ, ïåðåäáà÷åíèõ ì³æäåð-
æàâíîþ ÍÄÐ «Âèâ÷åííÿ ñòðóêòóðíî-ôóíêö³îíàëü-
íîãî ñòàíó ê³ñòêîâî¿ òêàíèíè ó ä³òåé òà ï³äë³òê³â, ÿê³ 
ïðîæèâàþòü â åêîëîã³÷íî íåñïðèÿòëèâèõ ðåã³îíàõ» 
(2006-2008 ð.) [10, 11], ïðè ðåã³îíàëüíî-ïîïóëÿö³é-
íèõ îáñòåæåííÿõ çà ïðîãðàìîþ: «Îá´ðóíòóâàííÿ òà 
âïðîâàäæåííÿ ñèñòåìè ðåã³îíàëüíîãî ìîí³òîðèíãó 
çäîðîâ’ÿ ä³òåé òà ï³äë³òê³â â óìîâàõ ðåôîðìóâàí-
íÿ ÏÌÑÄ íàñåëåííþ Óêðà¿íè» [4] (äåðæ. ðåºñòðà-
ö³ÿ ¹ 0107U001392; 2007-2010 ð.) òà ïðîäîâæåí³ ó 
ìåæàõ ³í³ö³àòèâíî¿ ïîøóêîâî¿ ÍÄÐ êàôåäðè îïåðà-
òèâíî¿ õ³ðóðã³¿ òà òîïîãðàô³÷íî¿ àíàòîì³¿ (çàâ. êàô. 
ïðîô. Â. Ã. Äóäåíêî) Õàðê³âñüêîãî íàö³îíàëüíîãî ìå-
äè÷íîãî óí³âåðñèòåòó (ðåêòîð – ÷ë. -êîð. ÍÀÌÍ Óêðà-
¿íè, ïðîôåñîð Â. Ì. Ë³ñîâèé). 

Âñòóï. Çà ðåçóëüòàòàìè äîñë³äæåíü, âèêîíàíèõ 
îñòàíí³ ê³ëüêà äåñÿòèð³÷, çàïðîïîíîâàíà êîìïëåêñíà 
àíòðîïîëîã³÷íà õàðàêòåðèñòèêà óêðà¿íö³â íà îñíî-
â³ àíàë³çó ì³íëèâîñò³ îçíàê ê³ëüêîõ ìîðôîëîã³÷íèõ 
ñèñòåì: ñîìàòîëîã³÷íî¿, îäîíòîëîã³÷íî¿ òà äåðìà-
òîãë³ô³÷íî¿, à òàêîæ âèä³ëåíî ÷îòèðè àíòðîïîëîã³÷í³ 
çîíè Óêðà¿íè: ï³âí³÷íó, çàõ³äíó, öåíòðàëüíó òà ï³âäåí-
íó, ùî ñêëàëèñü ï³ä âïëèâîì ñîö³àëüíî-åêîëîã³÷íèõ 
ôàêòîð³â íà îñíîâ³ âçàºìîä³¿ ð³çíèõ çà ïîõîäæåííÿì 
ìîðôîëîã³÷íèõ êîìïîíåíò³â [12-14]. Îäíèì ç ïåð-
øèõ äî âèñâ³òëåííÿ äàíî¿ ïðîáëåìàòèêè çâåðíóâñÿ 
âèçíà÷íèé óêðà¿íñüêèé åòíîëîã Ô. Âîâê [12], ÿêèé 
ä³éøîâ âèñíîâêó ïðî ïåðåâàæàííÿ ñåðåä ëþäíîñ-
ò³ óêðà¿íñüêèõ åòí³÷íèõ çåìåëü äîâîë³ îäíîð³äíîãî 
êîìïëåêñó îçíàê, íàçâàâøè éîãî «óêðà¿íñüêèì àí-
òðîïîëîã³÷íèì òèïîì». Îêð³ì òîãî, ç’ÿñîâàíî ì³ñöå 
óêðà¿íö³â â àíòðîïîëîã³÷íèõ êëàñèô³êàö³ÿõ íàðîä³â 
Ñõ³äíî¿ ªâðîïè, âèñâ³òëåíî îñíîâí³ íàïðÿìè ¿õí³õ 
àíòðîïîëîã³÷íèõ çâ’ÿçê³â ç óðàõóâàííÿì êîìïëåêñó 
ìîðôîëîã³÷íèõ ìàðêåð³â [13, 14]. 

Â³äîìî, ùî â³êîâ³ çì³íè ê³ñòêîâî¿ êîìïîíåíòè 
ìàñè ò³ëà ëþäèíè íàéá³ëüø ïîì³òí³ ó ïåðø³ ðîêè 
ïîñòíàòàëüíîãî îíòîãåíåçó [1, 5]. Çì³íà ê³ñòêîâî¿ 
ìàñè ìîæå áóòè òðàíçèòîðíîþ àáî ñò³éêîþ, ùî âè-
çíà÷àºòüñÿ ñòàíîì ìåòàáîë³÷íèõ ïðîöåñ³â ó â³äïî-
â³äíîìó ïåð³îä³ îíòîãåíåçó, ðåã³îíàëüíî – åêîëîã³÷-
íèìè â³äì³ííîñòÿìè, àë³ìåíòàðíèì çàáåçïå÷åííÿì 

íóòð³ºíòíîãî ãîìåîñòàçó, ðåæèìîì ðóõîâî¿ àêòèâ-
íîñò³, ñòàíîì ñîìàòè÷íîãî çäîðîâ’ÿ, ñîìàòîòèïîì 
ëþäèíè [10, 11, 17, 18]. Âèâ÷åííÿ çàêîíîì³ðíîñòåé 
ðîçâèòêó ó ð³çí³ â³êîâ³ ïåð³îäè äóæå âàæëèâå äëÿ 
âñòàíîâëåííÿ ïîñë³äîâíîñò³ åòàï³â ðîçâèòêó ñòàòó-
ðè, ñòàòåâîãî äîçð³âàííÿ, âàð³þâàííÿ ðîçì³ð³â ò³ëà. 
Áóíàê Â. Â. â³äì³÷àº, ùî ð³âåíü ô³çè÷íîãî ðîçâèòêó 
ëþäèíè ïîâèíåí âèçíà÷àòèñÿ çàãàëüíèìè ðîçì³ðà-
ìè ò³ëà ³ àáñîëþòíîþ âåëè÷èíîþ éîãî ìàñè. Àíàë³-
çóþ÷è ì³íëèâ³ñòü òîòàëüíèõ ðîçì³ð³â ò³ëà, öèì â³äî-
ìèì ìîðôîëîãîì âèçíà÷åíî òðè ñòàä³¿ ðîçâèòêó 
– ïðîãðåñèâíó, ñòàá³ëüíó, ðåãðåñèâíó. Âñòàíîâëåííÿ 
çàêîíîì³ðíîñòåé ó ïðîöåñ³ ðîñòó ³ ôîðìóâàííÿ îð-
ãàí³çìó ñêëàäàº îäíó ç ãîëîâíèõ çàäà÷ â÷åííÿ ïðî 
îíòîãåíåòè÷íèé ðîçâèòîê ëþäèíè [3, 13]. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ ñèñòåì-
íèõ âçàºìîçâ’ÿçê³â ì³æ ñîìàòîìåòðè÷íèìè ïîêàçíè-
êàìè òà ô³çè÷íèì ðîçâèòêîì îñ³á ÷îëîâ³÷î¿ ñòàò³ íà 
îêðåìèõ åòàïàõ îíòîãåíåçó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ çà-
êîíîì³ðíîñòåé ôîðìóâàííÿ ê³ñòêîâî¿ ìàñè ñåðåä 
õëîï÷èê³â ð³çíîãî â³êó âèêîíàíî íà ïîïóëÿö³éíîìó 
ð³âí³ ³ç çàñòîñóâàííÿì êëàñè÷íî¿ ñîìàòîìåòð³¿ (çð³ñò, 
ìàñà ò³ëà, çðîñòî-âàãîâèé ³íäåêñ, îáõâàò ãðóäíî¿ êë³-
òèíè, îáõâàò ãîëîâè), óëüòðàçâóêîâî¿ ê³ñòêîâî¿ äåíñè-
òîìåòð³¿ (ØÏÓ, ØÎÓ, ²ÌÊÒ) ó ïîºäíàíí³ ç ïîêàçíèêàìè 
ô³çè÷íîãî ðîçâèòêó, êèñòüîâî¿ òà ñòàíîâî¿ äèíàìî-
ìåòð³¿. Çà óñ³ìà âêàçàíèìè ïîêàçíèêàìè âèêîíàí³ âè-
ì³ðè ó âîñüìè â³êîâèõ ãðóïàõ ç ïîäàëüøèì àíàë³çîì 
ðåçóëüòàò³â çà â³êî-ñòàòåâîþ îçíàêîþ, ùî äîçâîëè-
ëî îòðèìàòè äèíàì³÷í³ ðÿäè çì³í ñîìàòîìåòðè÷íèõ 
òà ³íøèõ ïîêàçíèê³â. Îòæå, ìàòåð³àëîì äîñë³äæåííÿ 
ñòàëè ðåçóëüòàòè ïðÿìî¿ àíòðîïîìåòð³¿, âèêîíàíî¿ 
çà ñïåö³àëüíîþ ïðîãðàìîþ ñåðåä ïîíàä 558 îñ³á 
÷îëîâ³÷î¿ ñòàò³, ñòðàòèô³êîâàíèõ çà îçíàêîþ îíòî-
ãåíåòè÷íîãî ïåð³îäó [13]: ïåð³îä äðóãîãî äèòèíñòâà 
– 211 îñ³á, ï³äë³òêîâèé ïåð³îä – 283 îñîáè, ïåð³îä 
þíàöüêîãî â³êó – 64 îñîáè. Íàêîïè÷åí³ ðåçóëüòàòè 
ñêëàëè ðåôåðåíòíó áàçó äàíèõ [3], ðåçóëüòàòè ðîç-
ðîáêè ÿêî¿, ïîðÿä ç ³íøèìè íàêîïè÷åíèìè äàíè-
ìè, ëÿãëè â îñíîâó îíòîãåíåòè÷íîãî àíàë³çó [18], 
íèçêè ³ííîâàö³éíèõ ðîçðîáîê [7-9] òà íîâîââåäåíü 
[2]. Ïðè âèêîíàíí³ äîñë³äæåííÿ çàñòîñîâàíî â³äî-
ì³ ìîðôîìåòðè÷í³ òà ìåäèêî-ñòàòèñòè÷í³ ìåòîäè: 
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çîêðåìà, âàð³àö³éíó ñòàòèñòèêó, éìîâ³ð-
íîñíèé ðîçïîä³ë îçíàê ç îö³íêîþ äîñòîâ³ð-
íîñò³ ðåçóëüòàò³â; äëÿ âåäåííÿ áàçè äàíèõ 
òà ¿õ ñòàòèñòè÷íî¿ îáðîáêè âèêîðèñòàíî 
ë³öåíçîâàí³ ïðîãðàìí³ ïðîäóêòè [3, 16]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâî-
ðåííÿ. Çàãàëüí³ òåíäåíö³¿ â³êîâèõ çì³í ïî-
êàçíèê³â ô³çè÷íîãî ðîçâèòêó, äåíñèòîìåòð³¿ 
òà äèíàìîìåòð³¿ õàðàêòåðèçóþòüñÿ îäíîíà-
ïðàâëåí³ñòþ òà âèñîêèìè ð³âíÿìè ïðÿìîãî 
êîðåëÿö³éíîãî âçàºìîçâ’ÿçêó ïîì³æ ñîáîþ. 
Äëÿ ñïðîùåííÿ ê³ëüê³ñíîãî â³äîáðàæåííÿ 
öèõ âçàºìîçâ’ÿçê³â íàìè çáóäîâàíî êîðåëÿ-
ö³éí³ ðåø³òêè ïîêàçíèê³â, à òàêîæ îïðàöüî-
âàíî ïîë³íîì³íàëüí³ ìîäåë³ çàëåæíîñò³ ³í-
äåêñó ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ) â³ä 
çðîñòó, ìàñè ò³ëà, çðîñòî-âàãîâîãî ³íäåêñó. 
Äëÿ â³äîáðàæåííÿ ïðîöåñó íàêîïè÷åííÿ 
ê³ñòêîâî¿ ìàñè îá´ðóíòîâàíî çàñòîñóâàííÿ 
êîìïëåêñíîãî òðèâèì³ðíîãî ³íäåêñà – ñîìà-
òîìåòðè÷íîãî êîåô³ö³ºíòà ì³öíîñò³ ÊÒ [7-9]. 
Ñóòí³ñòü çàïðîïîíîâàíîãî ñïîñîáó ïîëÿãàº 
ó âèçíà÷åíí³ ÷àñòêè ì³öíîñò³ ÊÒ, ÿêà ïðèõî-
äèòüñÿ íà ñòàíäàðòèçîâàíó ìàñó ò³ëà äèòè-
íè (G); äëÿ öüîãî, ï³ñëÿ âèì³ð³â àáñîëþòíèõ 
ìàñè ò³ëà (ÌÒ, êã) òà çðîñòó (Ç, ì), à òàêîæ 
äåíñèòîìåòðè÷íîãî âèì³ðó ²ÌÊÒ âèêîíóþòü 
ðîçðàõóíîê ñîìàòîìåòðè÷íîãî ³íäåêñó ÊÒ 
çà ôîðìóëîþ G = (ÌÒ:Ç2):²ÌÊÒ. Çàñòîñó-
âàííÿ öüîãî ³íòåãðàëüíîãî ³íäåêñó äîçâî-
ëÿº ñòàíäàðòèçîâàíî â³äîáðàçèòè ê³ñòêîâó 
ìàñó íà åòàïàõ ðîçâèòêó äèòèíè. 

Çàêîíîì³ðíîñò³ çðîñòàííÿ ²ÌÊÒ ó õëîï-
÷èê³â äîñë³äæåíî ñåðåä ä³òåé ð³çíèõ â³-
êîâèõ ãðóï; âïðîäîâæ ðîñòó òà ðîçâèòêó 
²ÌÊÒ êîëèâàºòüñÿ ó ìåæàõ â³ä 84,8 ± 1,3 
äî 107,7 ± 2,1. Öÿ òåíäåíö³ÿ äîñèòü òî÷íî 
(R2 = 0,88) â³äîáðàæàºòüñÿ ñòàòèñòè÷-
íîþ çàëåæí³ñòþ ì³æ ²ÌÊÒ òà â³êîì õëîï-
÷èê³â, ÿêà ìàº âèãëÿä ïîë³íîìà ÷åòâåð-
òîãî ñòóïåíÿ – ²ÌÊÒ = -0,062x4 + 1,29x3 
– 9,42x2 + 29,5x + 64,5, äå õ – â³ê õëîï÷èê³â 
ó ðîêàõ. Äëÿ ïîð³âíÿííÿ, ñë³ä çàçíà÷èòè, 
ùî çðîñòàííÿ ìàñè ò³ëà õëîï÷èê³â â³äáó-
âàºòüñÿ ç á³ëüøèì ùîð³÷íèì ïðèðîñòîì òà 
õàðàêòåðèçóºòüñÿ íàñòóïíîþ ñòàòèñòè÷-
íîþ çàêîíîì³ðí³ñòþ (ñòàòèñòè÷íîþ ìî-
äåëëþ, òî÷í³ñòü ÿêî¿ ñòàíîâèòü R2 = 0,991): 
ÌÒ = -0,043x4 + 0,71x3 – 3,55x2 + 10,2x + 23,9 
(êã) (òàáë. 1). 

Çàëåæí³ñòü (ãðàô³÷íà òà ê³ëüê³ñíà ìî-
äåë³ – íà ðèñ. 1) ì³æ ²ÌÊÒ òà çðîñòî-âàãî-
âèì ³íäåêñîì õëîï÷èê³â õàðàêòåðèçóºòüñÿ 
äâîìà ïåð³îäàìè çðîñòàííÿ ²ÌÊÒ, ùî ñâ³ä-
÷èòü íà êîðèñòü íåð³âíîì³ðíîñò³ òåìï³â 
íàêîïè÷åííÿ ê³ñòêîâî¿ ìàñè. Ìàêñèìàëüí³ 
ïîêàçíèêè ê³ñòêîâî¿ ìàñè âèçíà÷àþòüñÿ ó 
9 ð. òà 16 ð. ç ¿¿ çìåíøåííÿì â 10-11 ð³÷-
íîìó â³ö³. Òàêèì ÷èíîì, ô³ç³îëîã³÷íèé õà-
ðàêòåð çìåíøåííÿ ê³ñòêîâî¿ ìàñè, òîáòî 

Òàáëèöÿ 1

Ñîìàòîìåòðè÷í³ òà äåíñèòîìåòðè÷í³ ïîêàçíèêè 
õëîï÷èê³â ð³çíîãî â³êó

Â³ê 
ä³òåé

Îá’ºì 
ÑÏÃ

Ñîìàòîìåòðè÷í³ òà äåíñèòîìåòðè÷í³ ïîêàçíèêè 

ìàñà ò³ëà çð³ñò ÎÃÊ ÎÃ ²ÌÊÒ

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

9 70 31,3 ± 0,6 136,0 ± 0,6 52,9 ± 0,2 66,8 ± 0,8 84,8 ± 1,3

10 71 35,1 ± 0,8 144,1 ± 0,8 53,3 ± 0,2 66,7 ± 0,7 98,9 ± 1,0

11 70 37,7 ± 0,9 145,7 ± 0,8 53,8 ± 0,1 69,0 ± 0,7 93,4 ± 1,3

12 69 43,3 ± 1,1 154,0 ± 1,1 54,2 ± 0,2 73,3 ± 0,8 99,7 ± 1,4

13 70 46,9 ± 1,0 159,1 ± 1,2 54,2 ± 0,2 75,4 ± 0,7 101,3 ± 1,5

14 69 53,7 ± 1,3 164,4 ± 1,2 54,0 ± 0,2 78,5 ± 0,9 101,7 ± 1,7

15 75 60,4 ± 1,9 170,2 ± 0,8 55,9 ± 0,4 83,7 ± 1,2 103,9 ± 2,0

16 64 62,7 ± 1,3 170,2 ± 1,1 56,2 ± 0,4 86,6 ± 1,0 107,7 ± 2,1

Ïðèì³òêà: ²ÌÊÒ – ³íäåêñ ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè, ÌÒ – ìàñà ò³ëà, ÎÃ – îáõâàò 

ãîëîâè; ÑÏÃ – ñòðàòèô³êîâàí³ ïîïóëÿö³éí³ ãðóïè õëîï÷èê³â. 

Òàáëèöÿ 2

Äåíñèòîìåòðè÷í³ ïîêàçíèêè òà ïîêàçíèêè ô³çè÷íîãî 
ðîçâèòêó õëîï÷èê³â
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Ïîêàçíèêè ô³çè÷íîãî ðîçâèòêó òà äåíñèòîìåòð³¿

äèíàìîìåòð³ÿ ê³ñòêîâà äåíñèòîìåòð³ÿ

ïðàâà Ë³âà ñòàíîâà ØÏÓ ØÎÓ

(F
1
 ± m) êã (F

2
 ± m) êã (F

3
 ± m) êã (S ± m) ì/ñ

(S
t
 ± m) äÁ/
ÌÃö

9 õëîïö³ 70 10,9 ± 0,7 9,7 ± 0,6 29,0 ± 1,1 1552,8 ± 1,5 48,4 ± 2,5

10 õëîïö³ 71 17,1 ± 0,6 16,3 ± 0,5 49,0 ± 1,7 1565,3 ± 2,3 53,5 ± 2,6

11 õëîïö³ 70 19,3 ± 0,5 17,5 ± 0,5 55,4 ± 1,4 1563,4 ± 3,7 56,9 ± 2,6

12 õëîïö³ 69 21,7 ± 0,8 19,9 ± 0,7 64,5 ± 2,2 1565,4 ± 3,1 66,7 ± 2,6

13 õëîïö³ 70 22,5 ± 0,9 21,2 ± 0,9 67,8 ± 1,9 1577,7 ± 3,9 64,0 ± 3,2

14 õëîïö³ 69 27,4 ± 1,3 25,7 ± 1,2 80,7 ± 2,8 1575,9 ± 2,9 61,7 ± 2,7

15 õëîïö³ 75 33,7 ± 1,3 30,4 ± 1,4 90,2 ± 3,1 1577,2 ± 3,7 66,2 ± 3,0

16 õëîïö³ 64 32,1 ± 1,5 29,3 ± 1,4 84,4 ± 4,1 1575,5 ± 3,5 75,9 ± 2,3

Ïðèì³òêà: ØÎÓ – øâèäê³ñòü îñëàáëåííÿ óëüòðàçâóêó ê³ñòêîþ; ØÏÓ – øâèäê³ñòü 

ïîøèðåííÿ óëüòðàçâóêó ÷åðåç ê³ñòêó. 

Ðèñ. 1. Çàëåæí³ñòü (ãðàô³êè òà ïîë³íîìè) ì³æ ³íäåêñîì ì³öíîñò³ 

ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ), ìàñîþ ò³ëà (ÌÒ) òà â³êîì õëîï÷èê³â. 

 = -0,043x4 + 0,71x3 - 3,55x2 + 10,2x + 23,9 ( ); R2 = 0,997 

 = -0,062x4 + 1,29x3 - 9,42x2 + 29,5x + 64,5; R2 = 0,880
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òðàíçèòîðí³ îñòåîïåí³÷í³ ïîðóøåííÿ ó õëîï-
÷èê³â â³äì³÷àþòüñÿ ó â³ö³ 10-11 ðîê³â. 

Àíàë³çóþ÷è ïîêàçíèêè ØÏÓ òà ØÎÓ 
(0,824 ± 0,003 òà 0,858 ± 0,001 â³äïîâ³äíî) ó 
õëîï÷èê³â (òàáë. 2), ìîæíà çðîáèòè âèñíîâêè, 
ùî ì³öí³ñòü ÊÒ òà ê³ñòêîâà ìàñà âèçíà÷àºòüñÿ 
â ïåðøó ÷åðãó òðàáåêóëÿðíîþ êîìïîíåíòîþ, 
à íàêîïè÷åííÿ ê³ñòêîâî¿ ìàñè – ïîõ³äíà ïðî-
öåñó ôîðìóâàííÿ òðàáåêóëÿðíî¿ êîìïîíåíòè 
ê³ñòêè. Âîäíî÷àñ, çìåíøåííÿ ñîìàòîìåòðè÷-
íîãî ãðàä³ºíòó ì³öíîñò³ ó õëîï÷èê³â 10-11 ð. 
ñâ³ä÷èòü íà êîðèñòü â³äíîñíîãî çìåíøåííÿ 
íàêîïè÷åííÿ ì³íåðàëüíèõ ðå÷îâèí ó òðà-
áåêóëàõ òà çá³ëüøåííÿ ì³íåðàë³çàö³¿ âëàñ-
íå ê³ñòêîâî¿ òêàíèíè (îáîëîíêè), ùî ìîæíà 
ðîçãëÿäàòè ó ÿêîñò³ îäí³º¿ ç ïðè÷èí çìåí-
øåííÿ åëàñòè÷íîñò³ ê³ñòêè. 

Âèâ÷åííÿ âçàºìîçâ’ÿçêó ì³æ ïîêàçíèêà-
ìè ô³çè÷íîãî ðîçâèòêó õëîï÷èê³â øê³ëüíî-
ãî â³êó òà ³íäèêàòîðàìè ñòàíó ÊÒ (òàáë. 3, 
ðèñ. 2, 3) äîçâîëèëî ç’ÿñóâàòè, ùî ²ÌÊÒ 
õàðàêòåðèçóºòüñÿ ñèëüíèì ïðÿìèì êîðå-
ëÿö³éíèì âçàºìîçâ’ÿçêîì ç ïîêàçíèêàìè 
ñòàíîâî¿ äèíàìîìåòð³¿ (ÑÄÌ; r

XY
 = + 0,905), 

êèñòüîâî¿ äèíàìîìåòð³¿ (ÊÄë; r
XY

 = + 0,903) 
òà çðîñòîì õëîï÷èê³â (r

XY
 = + 0,901). 

Àíàë³ç êîåô³ö³ºíò³â ñèñòåìîóòâîðåííÿ 
(ÊÑ) çâ’ÿçê³â êîæíîãî ³ç ôàêòîð³â, ÿê³ õàðàê-
òåðèçóþòü ô³çè÷íèé ðîçâèòîê âèÿâèâ, ùî 
ñèñòåìîóòâîðþþ÷èìè ôàêòîðàìè, âïëèâ 
ÿêèõ ó õëîï÷èê³â íà ôîðìóâàííÿ ì³öíîñò³ 
ÊÒ íàéá³ëüøèé (ïåðø³ òðè ðàíãè, ρ) º: çð³ñò 
(ÊÑ = 0,943 ± 0,001), êèñòüîâà äèíàìîìåòð³ÿ 
(ÊÑ = 0,940 ± 0,002) òà ïîêàçíèê ìàñè ò³ëà 
(ÊÑ = 0,934 ± 0,002). Îòæå, ìàñà ò³ëà, çð³ñò 
òà ïîêàçíèêè êèñòüîâî¿ äèíàìîìåòð³¿ ó 
íàéá³ëüø³é ì³ð³ âèçíà÷àþòü ð³âåíü ²ÌÊÒ ó 
õëîï÷èê³â. 

Âèñíîâêè. 
1. ²ííîâàö³éíî âèð³øåíî ïðîáëåìó îö³í-

êè ñîìàòîìåòðè÷íîãî ãðàä³ºíòó ì³öíîñò³ 
ê³ñòêîâî¿ òêàíèíè òà ïðîäåìîíñòðîâàíî ðå-
ã³îíàëüíó âàð³àö³éí³ñòü (ìåæ³ òà çàêîíîì³ð-
íîñò³) öüîãî ïîêàçíèêà äëÿ îñ³á ÷îëîâ³÷î¿ 
ñòàò³. 

2. Âèÿâëåí³ òà äîñë³äæåí³ çàëåæíîñ-
ò³ ì³æ ³íäåêñîì ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè 
(²ÌÊÒ), ìàñîþ ò³ëà (ÌÒ) òà â³êîì îñ³á ÷îëî-
â³÷î¿ ñòàò³

3. Âèÿâëåí³ îêðåì³ êîðåëÿö³éí³ âçàºìî-
çâ’ÿçêè ì³æ ñîìàòîìåòðè÷íèìè òà äåíñè-
òîìåòðè÷íèìè ïîêàçíèêàìè òà êîåô³ö³ºíòè 
ñèñòåìîóòâîðåííÿ êîæíîãî ³ç ôàêòîð³â (ïî-
êàçíèê³â) ô³çè÷íîãî ðîçâèòêó îñ³á ÷îëîâ³÷î¿ 
ñòàò³ 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü 
ïîâ’ÿçàí³ ç âèâ÷åííÿì ôîðìîòâîðíî¿ ä³¿ ð³ç-
íèõ ôàêòîð³â, àíàòîì³÷íèì îá´ðóíòóâàííÿì 
ðîçðîáëåííÿ é óäîñêîíàëåííÿ ìåòîä³â ä³à-
ãíîñòèêè, ë³êóâàííÿ òà ïðîô³ëàêòèêè çàõâî-
ðþâàíü [6], ÿê ïð³îðèòåòíîãî íàïðÿìêó ðîç-
âèòêó àíàòîì³¿. 

 = 0,8x4 - 61,5x3 + 1756,6x2 - 22210,0x + 105059,0; R2 = 0,78
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Ðèñ. 2. Çàëåæí³ñòü (ãðàô³ê òà ïîë³íîì) ì³æ ³íäåêñîì ì³öíîñò³ 
ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ) òà çðîñòî – âàãîâèì ³íäåêñîì õëîï÷è-

ê³â. 

Ðèñ. 3. Ñîìàòîìåòðè÷íèé ãðàä³ºíò (ãðàô³êè òà ïîë³íîìè) 
ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè õëîï÷èê³â øê³ëüíîãî â³êó: G

ÑÍÏ
 – ä³òè 

ìåøêàíö³ ñ³ëüñüêèõ íàñåëåíèõ ïóíêò³â; G
ÀÐÖ

 – ä³òè ìåøêàíö³ 
àäì³í³ñòðàòèâíîãî ðàéîííîãî öåíòðó; G

Õàðê³â
 – ä³òè ìåøêàíö³ 

ì. Õàðêîâà. 

Òàáëèöÿ 3

Âçàºìîçâ’ÿçîê ì³æ ïîêàçíèêàìè ô³çè÷íîãî 
ðîçâèòêó òà ³íäèêàòîðàìè ñòðóêòóðíî-

ôóíêö³îíàëüíîãî ñòàíó ê³ñòêîâî¿ òêàíèíè ó õëîï÷èê³â 

ÊÄï ÊÄë ÑÄÌ ØÏÓ ØÎÓ ÌÒ çð³ñò ÎÃÊ ÎÃ ²ÌÊÒ

Ô
1

Ô
2

Ô
3

Ô
4

Ô
5

Ô
6

Ô
7

Ô
8

Ô
9

Ô
10

Ô
1

- 0,998 0,985 0,870 0,856 0,979 0,979 0,925 0,953 0,885

Ô
2

0,998 - 0,990 0,894 0,856 0,977 0,984 0,908 0,947 0,903

Ô
3

0,985 0,990 - 0,917 0,853 0,956 0,983 0,863 0,917 0,905

Ô
4

0,870 0,894 0,917 - 0,754 0,855 0,919 0,719 0,805 0,682

Ô
5

0,856 0,856 0,853 0,754 - 0,873 0,881 0,893 0,885 0,875

Ô
6

0,979 0,977 0,956 0,855 0,873 - 0,985 0,926 0,992 0,858

Ô
7

0,979 0,984 0,983 0,919 0,881 0,985 - 0,889 0,964 0,901

Ô
8

0,925 0,908 0,863 0,719 0,893 0,926 0,889 - 0,941 0,804

Ô
9

0,953 0,947 0,917 0,805 0,885 0,992 0,964 0,941 - 0,819

Ô
10

0,885 0,903 0,905 0,682 0,875 0,858 0,901 0,804 0,819 -

ÊÑ 0,937 0,940 0,930 0,824 0,858 0,934 0,943 0,874 0,914 0,848

 ± m
ÊÑ

0,002 0,002 0,002 0,003 0,001 0,002 0,001 0,002 0,002 0,002

ρ 3 2 5 10 8 4 1 7 6 9
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ÑÎÌÀÒÎÌÅÒÐÈ×ÍÈÉ ²ÍÄÅÊÑ Ê²ÑÒÊÎÂÎ¯ ÌÀÑÈ Ò²ËÀ ÒÀ ¯¯ ÂÇÀªÌÎÇÂ’ßÇÊÈ Ç Ô²ÇÈ×ÍÈÌ ÐÎÇÂÈ-

ÒÊÎÌ ÎÑ²Á ×ÎËÎÂ²×Î¯ ÑÒÀÒ² ÍÀ ÅÒÀÏÀÕ ÏÎÑÒÍÀÒÀËÜÍÎÃÎ ÎÍÒÎÃÅÍÅÇÓ 
Øêëÿð À. Ñ. 
Ðåçþìå. Ó äîñë³äæåíí³ ³ííîâàö³éíî âèð³øåíî ïðîáëåìó îö³íêè ñîìàòîìåòðè÷íîãî ãðàä³ºíòó ì³öíîñò³ 

ê³ñòêîâî¿ òêàíèíè òà ïðîäåìîíñòðîâàíî ðåã³îíàëüíó âàð³àö³éí³ñòü (ìåæ³ òà çàêîíîì³ðíîñò³) öüîãî ïîêàçíèêà 
äëÿ îñ³á ÷îëîâ³÷î¿ ñòàò³. Âèÿâëåí³ òà äîñë³äæåí³ çàëåæíîñò³ ì³æ ³íäåêñîì ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè, ìàñîþ 
ò³ëà òà â³êîì îñ³á ÷îëîâ³÷î¿ ñòàò³. Âèÿâëåí³ îêðåì³ êîðåëÿö³éí³ âçàºìîçâ’ÿçêè ì³æ ñîìàòîìåòðè÷íèìè òà äåí-
ñèòîìåòðè÷íèìè ïîêàçíèêàìè òà êîåô³ö³ºíòè ñèñòåìîóòâîðåííÿ êîæíîãî ³ç ôàêòîð³â (ïîêàçíèê³â) ô³çè÷íîãî 
ðîçâèòêó îñ³á ÷îëîâ³÷î¿ ñòàò³. 

Êëþ÷îâ³ ñëîâà: àíàòîì³ÿ, àíòðîïîìåòð³ÿ, ñîìàòîìåòð³ÿ, äåíñèòîìåòð³ÿ, îíòîãåíåç, ê³ñòêîâà êîìïîíåí-
òà ìàñè ò³ëà, ÷îëîâ³÷à ñòàòü. 
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ÑÎÌÀÒÎÌÅÒÐÈ×ÅÑÊÈÉ ÈÍÄÅÊÑ ÊÎÑÒÍÎÉ ÌÀÑÑÛ ÒÅËÀ È ÅÅ
ÂÇÀÈÌÎÑÂßÇÈ Ñ ÔÈÇÈ×ÅÑÊÈÌ ÐÀÇÂÈÒÈÅÌ ËÈÖ ÌÓÆÑÊÎÃÎ ÏÎËÀ ÍÀ ÝÒÀÏÀÕ ÏÎÑÒÍÀÒÀËÜÍÎ-

ÃÎ ÎÍÒÎÃÅÍÅÇÀ 
Øêëÿð À. Ñ. 
Ðåçþìå. Â èññëåäîâàíèè èííîâàöèîííî ðåøåíà ïðîáëåìà îöåíêè ñîìàòîìåòðè÷åñêîãî ãðàäèåíòà 

ïëîòíîñòè êîñòíîé òêàíè è ïðîäåìîíñòðèðîâàíî ðåãèîíàëüíóþ âàðèàöèîííîñòü (ãðàíèöû è çàêîíîìåð-
íîñòè) ýòîãî ïîêàçàòåëÿ äëÿ ëèö ìóæñêîãî ïîëà. Âûÿâëåíû è èññëåäîâàíû çàâèñèìîñòè ìåæäó óêàçàííûì 
èíäåêñîì, ìàññîé òåëà è âîçðàñòîì. Âûÿâëåíû îòäåëüíûå êîððåëÿöèîííûå ñâÿçè ìåæäó ñîìàòîìåòðè÷åñ-
êèìè è äåíñèòîìåòðè÷åñêèìè ïîêàçàòåëÿìè, à òàêæå êîýôôèöèåíòû ñèñòåìîîáðàçîâàíèÿ êàæäîãî èç ôàê-
òîðîâ ôèçè÷åñêîãî ðàçâèòèÿ ëèö ìóæñêîãî ïîëà. 

Êëþ÷åâûå ñëîâà: àíàòîìèÿ, àíòðîïîìåòðèÿ, ñîìàòîìåòðèÿ, äåíñèòîìåòðèÿ, îíòîãåíåç, êîñòíàÿ êîì-
ïîíåíòà ìàññû òåëà, ìóæ ñêîé ïîë. 
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Somatometric Index of Bone Mass and its Interellations with Physical Development of Men during Post-

natal Ontogenesis
Shklyar A. S. 
Abstract. The aim of the research was to study systemic interrelations between somatometric indexes and physi-

cal development of men during postnatal stages. 
The materials and methods. The research of peculiarities of bone mass formation among boys of different age 

was done at population level with use of classic somatometry (height, weight of the body, height weight index, girth of 
the chest, girth of the head), ultrasound bone densitometry (speed of ultrasound in bone and bonebrand ultrasound 
attenuation, body strength index) with indexes of physical development of carpal and state dynamometry. Results of 
anthropometry were the material of the research, which were done according to special program among 558 men, 
stratified during ontogenetic period [13]: the period of the second childhood contained 211 people, adolescent 
period included 283 people, the period of juvenile age contained 64 people. 

The results and discussion. Peculiarities of body strength index in boys were investigated among children of differ-
ent age; during height and development body strength index ranges between 84,8 ± 1,3 and 107,7 ± 2,1. This tendency 
(R2 = 0,88) reflects statistic dependence between body strength index and boys’ age, which is a polynomial of the 
fourth stage – body strength index is -0,062x4 + 1,29x3 – 9,42x2 + 29,5x + 64,5, where õ is the age of boys. It is neces-
sary to stress increase of weight body leads to yearly increment and is characterized by statistic peculiarity (statistic 
model, which is R2 = 0,991): weight body is = -0,043x4 + 0,71x3 – 3,55x2 + 10,2x + 23,9 (kg). 

The relationship between BSI (Bone Strength Indices) and height-weight index of boys is characterized by two 
periods of BSI growth that testifies to the uneven pace of accumulation of bone mass. The maximum rate   of bone 
mass is determined at the age of 9 and 16, with its reducing at 10-11. Analyzing the indicators of the speed of ultra-
sound in bone and broadband ultrasound attenuation (0,824 ± 0,003 and 0,858 ± 0,001, respectively) in boys (Chart 
2), one can conclude that the strength of bone tissue and bone mass is determined primarily by trabecular compo-
nent and the accumulation of bone mass – by the original process of forming trabecular components bone. At the 
same time, reducing somatometric gradient strength in boys at the age of 10-11 testifies to the relative decrease 
in the accumulation of minerals and increasing mineralization in proper trabecular bone tissue (casing) that can be 
considered as a cause of bone hardening. 

Exploring the relationship between indicators of physical development of schoolboys and bone tissue indica-
tors (Chart 3) allowed to find out that BSI is characterized by a strong direct correlative relationship with indicators 
of state dynamometry (BSD; r

XY
 = + 0,905), carpal dynamometry (CD; r

XY
 = + 0,903) and boys height (r

XY
 = + 0,901). 

Analysis of system formation coefficients (SFC) of links of each factor that characterize the physical development 
showed that the backbone factors which influence the formation of boys’ bone tissue strength in a greater way 
(the first three ranks, ρ) are: height (SFC = 0,943 ± 0,001), carpal dynamometry (SFC = 0,940 ± 0,002) and body 
mass index (SFC = 0,934 ± 0,002). Thus, body weight, height and carpal dynamometry values   to the greatest extent 
determine the level of boys’ BSI. 

Conclusions. The issue of assessing somatometric gradient strength of bone has been decided in an innovative 
way and regional variety (limits and regularity) of this indicator for males has been demonstrated. The relationship 
between bone strength index (BSI), body weight (BW) and male age have been identified and investigated. Some 
correlative relationships between somatometric and densitometrical indices and backbone coefficients of each 
factor (indicator) of physical development of males have been revealed. 

Prospects for further research are related to the study of form-building influence of various factors, anatomical 
rationale of developing and improving the methods of diagnosis, treatment and prevention of diseases as a priority 
guideline of anatomy development. 

Keywords: anatomy, anthropometry, somatometry, densitometry, ontogenesis, bone component of body 
weight, men. 
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