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Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ñòàëî ñðàâíèòåëüíîå èçó÷åíèå îñàíêè ó øêîëüíèêîâ 7–8 è
11–12 ëåò è âûÿâëåíèå íàèáîëåå èíôîðìàòèâíûõ ïðèçíàêîâ äëÿ õàðàêòåðèñòèêè îñàíêè ìàëü÷è-
êîâ ýòèõ âîçðàñòíûõ ãðóïï.

Ìàòåðèàëû è ìåòîäû. Â êà÷åñòâå èñïûòóåìûõ â äàííîì èññëåäîâàíèè, ïðîâîäèìîì â 2014 ãîäó,
ïðèíèìàëè ó÷àñòèå ìàëü÷èêè, ó÷àùèåñÿ ìîñêîâñêîé øêîëû äâóõ âîçðàñòíûõ ãðóïï: 7–8 ëåò (n=47) è
11–12 ëåò (n=49). Îáùèé îáúåì âûáîðêè – 96 ÷åëîâåê. Â ïðîãðàììó èçìåðåíèé âêëþ÷åíû êëàññè÷å-
ñêèå àíòðîïîìåòðè÷åñêèå è ãîíèîìåòðè÷åñêèå ðàçìåðû: èçìåðåíèå óãëîâ, õàðàêòåðèçóþùèõ îñàíêó,
èçìåðåíèå óãëà íàêëîíà îñíîâàíèÿ øåè, èçìåðåíèå àñèììåòðèè âûñîò òî÷åê acromion è iliospinale,
èçìåðåíèå óãëà íàêëîíà òàçà â ñàãèòòàëüíîé ïëîñêîñòè, à òàêæå îöåíêà êîíñòèòóöèîíàëüíîãî
òèïà ðåáåíêà ïî ñõåìå Øòåôêî-Îñòðîâñêîãî. Äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè ìàòåðèàëîâ èñ-
ïîëüçîâàíû ðàçëè÷íûå ìåòîäû îäíîìåðíîé ñòàòèñòèêè èç ïàêåòà ïðîãðàìì Statistica 10.0.

Ðåçóëüòàòû è îáñóæäåíèå. Ïðè ñðàâíåíèè ñîîòâåòñòâóþùèõ ïðèçíàêîâ ó ïðåäñòàâèòåëåé äâóõ
âîçðàñòíûõ êîãîðò ïî t-êðèòåðèþ Ñòüþäåíòà óñòàíîâëåíî, ÷òî óãîë íàêëîíà òàçà â ñàãèòòàëü-
íîé ïëîñêîñòè ó ìàëü÷èêîâ 7–8 ëåò äîñòîâåðíî áîëüøå, ÷åì ó 11–12 ëåòíèõ. Òà æå òåíäåíöèÿ
âûÿâëåíà è äëÿ óãëà íàêëîíà îñíîâàíèÿ øåè (ð<0.05). Òàêèì îáðàçîì, è òàç, è îñíîâàíèå øåè ñîçäà-
þò áîëåå îñòðûé óãîë ñ îïîðíîé ïîâåðõíîñòüþ ó ñòàðøèõ äåòåé, â ñðàâíåíèè ñ ìëàäøèìè. Äëÿ
áîëåå òî÷íîãî ïîíèìàíèÿ çàêîíîìåðíîñòåé èçìåí÷èâîñòè ïðèçíàêîâ áûë ïðîâåäåí äèñïåðñèîííûé
àíàëèç ïî ãîäîâûì âîçðàñòíûì èíòåðâàëàì. Ýòîò àíàëèç ïîäòâåðæäàåò ðåçóëüòàòû àíàëèçà ïî
âîçðàñòíûì êîãîðòàì. Â ÷àñòíîñòè, áûëî óñòàíîâëåíî äîñòîâåðíîå óìåíüøåíèå óãëà íàêëîíà
øåè ñ âîçðàñòîì íà 9°.

Ðåçóëüòàòû àíàëèçà èçìåíåíèÿ óãëà íàêëîíà øåè ó ïðåäñòàâèòåëåé ðàçíûõ ñîìàòîòèïîâ,
ïîêàçàëè, ÷òî ó äåòåé, èìåþùèõ òîðàêàëüíûé è ìûøå÷íûé òèïû êîíñòèòóöèè, ýòîò óãîë ìåíüøå
è, ñëåäîâàòåëüíî, èõ õàðàêòåðèçóåò áîëåå âûïðÿìëåííàÿ îñàíêà.

Âûÿâëåíà òåíäåíöèÿ ê óâåëè÷åíèþ ãðóäíîãî êèôîçà â ñòàðøåé âîçðàñòíîé êîãîðòå. Ïðè àíà-
ëèçå ïî ãîäîâûì èíòåðâàëàì ýòà òåíäåíöèÿ ïîäòâåðæäàåòñÿ, ïðè÷åì ðàçëè÷èÿ ìåæäó ìàëü÷èêàìè
7 ëåò è 12 ëåò ñòàíîâÿòñÿ ñòàòèñòè÷åñêè äîñòîâåðíûìè. Àíàëèç äàííûõ ñ ðàçáèåíèåì âûáîðêè
ïî ñîìàòîòèïàì ïîêàçàë, ÷òî áîëåå îñòðûé óãîë ãðóäíîãî êèôîçà, à çíà÷èò, áîëåå ñîãíóòóþ ôîð-
ìó ñïèíû èìåþò äåòè àñòåíè÷åñêîãî è äèãåñòèâíîãî òèïîâ òåëîñëîæåíèÿ.

Âûâîäû. Íàèáîëåå èíôîðìàòèâíûå ïðèçíàêè äëÿ õàðàêòåðèñòèêè îñàíêè ìàëü÷èêîâ 7–12 ëåò –
óãîë ãðóäíîãî êèôîçà è óãîë íàêëîíà îñíîâàíèÿ øåè. Óãîë ãðóäíîãî êèôîçà îáíàðóæèâàåò óñòîé÷è-
âóþ òåíäåíöèþ ê óìåíüøåíèþ îò ìëàäøåé ê ñòàðøåé âîçðàñòíîé ãðóïïå. Òàêæå ó áîëåå âçðîñëûõ
øêîëüíèêîâ óãîë íàêëîíà îñíîâàíèÿ øåè ñòàíîâèòñÿ áîëåå îñòðûì, ÷òî ãîâîðèò î áîëåå íàêëîí-
íîì ïîëîæåíèè îñåâîãî ñêåëåòà ïî îòíîøåíèþ ê îïîðíîé ïîâåðõíîñòè è ìîæåò ñâèäåòåëüñòâî-
âàòü îá óõóäøåíèè îñàíêè.

Êëþ÷åâûå ñëîâà: ôèçè÷åñêàÿ àíòðîïîëîãèÿ, ýðãîíîìèêà, îñàíêà, ãîíèîìåòðèÿ, ìàëü÷èêè øêîëü-
íîãî âîçðàñòà
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Введение

Çäîðîâàÿ îñàíêà – ýòî íåïðåìåííîå óñëîâèå
íîðìàëüíîãî ôóíêöèîíèðîâàíèÿ îðãàíîâ è ñèñ-
òåì, ðàçâèòèÿ îðãàíèçìà â öåëîì. Ïðàâèëüíàÿ
îñàíêà îáåñïå÷èâàåò ôèçèîëîãè÷åñêîå ïîëîæåíèå
è íîðìàëüíóþ äåÿòåëüíîñòü âíóòðåííèõ îðãàíîâ,
ñîçäàâàÿ íàèëó÷øèå óñëîâèÿ äëÿ ðàáîòû âñåãî
îðãàíèçìà, ñïîñîáñòâóåò íàèìåíüøåé çàòðàòå
ýíåðãèè, ÷òî çíà÷èòåëüíî ïîâûøàåò îáùóþ ðàáî-
òîñïîñîáíîñòü [Êîðíåòîâ, Íèêîëàåâ, 1997; Ùåä-
ðèíà, 1996]. Ïðè «ïðàâèëüíîé» îñàíêå, ñîãëàñíî
ìíåíèþ ìíîãèõ àâòîðîâ, âñå ñèñòåìû îðãàíîâ ðà-
áîòàþò ñîãëàñîâàííî ñ ìàêñèìàëüíûì ýôôåêòîì
è ïðîäîëæèòåëüíîñòüþ [Âîëÿíñêèé, 1960].

Õîòÿ èçó÷åíèå îñàíêè èìååò äàâíþþ òðàäè-
öèþ [Âàíîâñêèé, 1906; Brown, 1917, öèò. ïî Ìàð-
òèí, 1928; Íèêîëàåâ, 1935; Áóíàê, 1940; Ãàìáóð-
öåâ, 1973; Àêñåíîâà, 1984; Àëü-Ãèðèáàâè, 1986],
ïîäîáíûå èññëåäîâàíèÿ íå òåðÿþò ñâîåé àêòóàëü-
íîñòè è â íàñòîÿùåå âðåìÿ â ñâÿçè ñ îòìå÷åííûìè
â ïîñëåäíèå ãîäû òåíäåíöèÿìè óõóäøåíèÿ ôèçè-
÷åñêèõ êîíäèöèé íàñåëåíèÿ [Ìèëóøêèíà, 2013].

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ñòàëî ñðàâ-
íèòåëüíîå èçó÷åíèå îñàíêè ó øêîëüíèêîâ äâóõ
âîçðàñòíûõ ãðóïï: 7–8 è 11–12 ëåò.

Â ñâÿçè ñ âûáðàííîé öåëüþ áûëè ïîñòàâëå-
íû ñëåäóþùèå çàäà÷è:
1. Âûÿâèòü íàèáîëåå èíôîðìàòèâíûå ïðèçíàêè

äëÿ õàðàêòåðèñòèêè îñàíêè ìàëü÷èêîâ 7–12 ëåò.
2. Ñðàâíèòü ëèíåéíûå ðàçìåðû è óãëû, õàðàê-

òåðèçóþùèå îñàíêó, ó äâóõ âîçðàñòíûõ ãðóïï
ìàëü÷èêîâ.

3. Îöåíèòü ñòåïåíü ñâÿçè õàðàêòåðèñòèê îñàí-
êè è êîíñòèòóöèîíàëüíûõ îñîáåííîñòåé
øêîëüíèêîâ.

Материалы и методы

Â êà÷åñòâå èñïûòóåìûõ â äàííîì èññëåäîâà-
íèè ïðèíèìàëè ó÷àñòèå ìàëü÷èêè, ó÷àùèåñÿ ìîñ-
êîâñêîé øêîëû äâóõ âîçðàñòíûõ ãðóïï: 7–8 ëåò
(n=47) è 11–12 ëåò (n=49). Îáùèé îáúåì âûáîðêè
– 96 ÷åëîâåê. Èññëåäîâàíèå ïðîâîäèëîñü ñ ñîáëþ-
äåíèåì íîðì áèîýòèêè, ïîäïèñàíèåì ïðîòîêîëîâ
èíôîðìèðîâàííîãî ñîãëàñèÿ ðîäèòåëÿìè èñïûòó-
åìûõ è äåïåðñîíàëèçàöèåé äàííûõ.

Ïðîãðàììà îáñëåäîâàíèÿ âêëþ÷àëà:
1. Èçìåðåíèå óãëîâ, õàðàêòåðèçóþùèõ îñàíêó

[Ãàìáóðöåâ, 1973], ñ èñïîëüçîâàíèåì êëàññè-
÷åñêîãî ãîíèîìåòðà íà ñêîëüçÿùåì öèðêóëå
(ðèñ. 1). Áûëè âû÷èñëåíû ñóììàðíûå óãëû
ïîÿñíè÷íîãî ëîðäîçà, ãðóäíîãî êèôîçà è øåé-
íîãî ëîðäîçà:

1.1) óãîë ïîÿñíè÷íîãî ëîðäîçà L = 180 –
(Alpha + Beta);
1.2) óãîë ãðóäíîãî êèôîçà K = 180 – (Beta +
Gamma);
1.3) óãîë ãðóäíîãî êèôîçà D = 180 – (Gamma
+ Delta).

2. Èçìåðåíèå óãëà íàêëîíà îñíîâàíèÿ øåè (òî÷-
êè suprasternale-cervicale, óãîë «ssc») (ðèñ. 1)
ïðè ïîìîùè ñïåöèàëüíî ñêîíñòðóèðîâàííîé
íàñàäêè íà òîëñòîòíûé öèðêóëü, ïîçâîëÿþùåé
èçìåðÿòü óãëû â ñàãèòòàëüíîé ïëîñêîñòè òåëà
ñ ïîìîùüþ òîëñòîòíîãî öèðêóëÿ.

3. Èçìåðåíèÿ óðîâíÿ òî÷êè acromion è iliospinale
ñëåâà è ñïðàâà. Èçìåðåíèÿ ïðîâîäèëèñü ïðè
ïîìîùè êëàññè÷åñêîãî àíòðîïîìåòðà. Íà îñ-
íîâàíèè ýòèõ èçìåðåíèé áûëà îöåíåíà ðàç-
íèöà âûñîò òî÷åê acromion è iliospinale ñëåâà
è ñïðàâà. Êðîìå òîãî, èçìåðÿëèñü óãëû íàêëî-
íà ïëå÷ è òàçà âî ôðîíòàëüíîé ïëîñêîñòè ñ
ïîìîùüþ ñïåöèàëüíî ñêîíñòðóèðîâàííîé íà-
ñàäêè äëÿ òîëñòîòíîãî öèðêóëÿ (ðèñ. 2).

4. Èçìåðåíèå óãëà íàêëîíà òàçà â ñàãèòòàëüíîé
ïëîñêîñòè, ïðè ïîìîùè òîëñòîòíîãî öèðêóëÿ è
ãîíèîìåòðà. Íîæêè òîëñòîòíîãî öèðêóëÿ ñ ãîíèî-
ìåòðîì óñòàíàâëèâàþò íà òî÷êàõ symphysion è
lordoidale.

5. Îïðåäåëåíèå êîíñòèòóöèîíàëüíûõ òèïîâ äå-
òåé ïî ñõåìå Â.Á Øòåôêî è À.Ä. Îñòðîâñêîãî
[Øòåôêî, Îñòðîâñêèé, 1929].

Ñòàòèñòè÷åñêèé àíàëèç ïðîâîäèëñÿ ïðè ïîìî-
ùè ïàêåòà ïðîãðàìì Statistica 10.0 è âêëþ÷àë â
ñåáÿ âû÷èñëåíèå îñíîâíûõ ñòàòèñòè÷åñêèõ ïàðà-
ìåòðîâ è èõ ñðàâíåíèå ó ïðåäñòàâèòåëåé äâóõ
âîçðàñòíûõ êîãîðò ñ ïîìîùüþ t-êðèòåðèÿ Ñòüþ-
äåíòà, äèñïåðñèîííûé àíàëèç, âû÷èñëåíèå ïî-
êàçàòåëåé ñâÿçè ìåæäó ñîìàòîòèïàìè è óãëîì
ãðóäíîãî êèôîçà. Ïîñëåäíèé ðàñ÷åò ïðîâîäèëñÿ
äâóìÿ ñïîñîáàìè [Äåðÿáèí, 2007]. Â ïåðâîì
ñëó÷àå êàê íåïîñðåäñòâåííûé ðàñ÷åò êîððåëÿ-
öèîííîãî îòíîøåíèÿ ìåæäó êîëè÷åñòâåííûì è êà-
÷åñòâåííûì ïðèçíàêîì, âî âòîðîì – ïîêàçàòåëü
ñâÿçè ðàññ÷èòàí êàê ãàììà-ìåðà äëÿ äâóõ áàëëî-
âûõ ïðèçíàêîâ ñ óïîðÿäî÷åííûìè âàðèàíòàìè, ïðè
ýòîì çíà÷åíèå óãëà ãðóäíîãî êèôîçà ïåðåâåäåíî
â áàëëîâóþ ìåðó ñ ïÿòüþ âàðèàíòàìè ïðèçíàêà,
ñðåäíèé âàðèàíò ñîîòâåòñòâóåò óçêîé íîðìå.

Результаты и обсуждение

Ïî ìíåíèþ Â.À. Ãàìáóðöåâà, óãëû, õàðàêòå-
ðèçóþùèå îñàíêó â ïîëîæåíèè ñòîÿ, ðàñïðåäåëå-
íû ïî íîðìàëüíîìó çàêîíó [Ãàìáóðöåâ, 1973]. Ýòî
ïîäòâåðæäàåòñÿ íàøèìè ýêñïåðèìåíòàëüíûìè
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äàííûìè, ÷òî ïîçâîëÿåò èñïîëüçîâàòü  êëàññè÷å-
ñêèå ñòàòèñòè÷åñêèå ìåòîäû äëÿ àíàëèçà äàííûõ.

Ñðåäíèå àðèôìåòè÷åñêèå âåëè÷èíû (Ì),
ñðåäíèå êâàäðàòè÷åñêèå îòêëîíåíèÿ (S) ïî ëèíåé-
íûì ðàçìåðàì è óãëàì, õàðàêòåðèçóþùèì îñàíêó,
ïðèâåäåíû â òàáë. 1.

Äëÿ ïîèñêà ðàçëè÷èé â èçó÷åííûõ ïàðàìåòðàõ
ïðîâåäåíî ñðàâíåíèå äâóõ âîçðàñòíûõ êîãîðò ïî
t-êðèòåðèþ Ñòüþäåíòà. Äîñòîâåðíûå ðàçëè÷èÿ îá-
íàðóæèâàþòñÿ ïî ðàçíèöàì âûñîò òî÷åê acromion
è iliospinale è òàêèì ñàãèòòàëüíûì êðèâèçíàì ïîç-
âîíî÷íèêà, êàê óãîë íàêëîíà òàçà â ñàãèòòàëüíîé ïëîñ-
êîñòè, óãîë íàêëîíà îñíîâàíèÿ øåè, óãîë Gamma
è óãîë Delta. Ïðè÷åì ðàçíèöà ìåæäó âûñîòîé ïëå÷
ñ âîçðàñòîì óâåëè÷èâàåòñÿ, à ìåæäó âûñîòàìè
ïðàâîé è ëåâîé òî÷åê iliospinale óìåíüøàåòñÿ. Âîç-
ìîæíî, ýòî ñî÷åòàíèå èçìåíåíèé ñâÿçàíî ñî ñâî-
åîáðàçíîé êîìïåíñàöèåé íåðàâíîìåðíîãî ðîñòà
â ïðåäïóáåðòàòíîì ïåðèîäå ó ìàëü÷èêîâ.

Ïðè ïðîâåðêå äîñòîâåðíîñòè ðàçëè÷èé äðó-
ãèõ ïðèçíàêîâ, óñòàíîâëåíî, ÷òî óãîë íàêëîíà

òàçà â ñàãèòòàëüíîé ïëîñêîñòè ó ìàëü÷èêîâ 7–
8 ëåò äîñòîâåðíî áîëüøå, ÷åì ó 11–12-ëåòíèõ,
òà æå òåíäåíöèÿ è ñ óãëîì íàêëîíà îñíîâàíèÿ øåè
(ð<0.05). Òî åñòü, è òàç, è îñíîâàíèå øåè ñîçäà-
þò áîëåå îñòðûé óãîë ñ îïîðíîé ïîâåðõíîñòüþ
ó ñòàðøèõ äåòåé ïðè ñðàâíåíèè ñ ìëàäøèìè
(ðèñ. 3 è 4).

Äëÿ áîëåå òî÷íîãî ïîíèìàíèÿ çàêîíîìåðíî-
ñòåé èçìåí÷èâîñòè ïðèçíàêîâ áûë ïðîâåäåí äèñ-
ïåðñèîííûé àíàëèç ïî ãîäîâûì âîçðàñòíûì èí-
òåðâàëàì. Ýòîò àíàëèç ïîäòâåðæäàåò ðåçóëüòàòû
àíàëèçà ïî âîçðàñòíûì êîãîðòàì. Èñêëþ÷åíèå
ñîñòàâëÿþò òåíäåíöèè èçìåíåíèÿ íåêîòîðûõ ïðè-
çíàêîâ â èíòåðâàëå 11–12 ëåò. Â ÷àñòíîñòè, ðàç-
íèöû ìåæäó âûñîòàìè òî÷åê acromion è òî÷åê
iliospinale ñ ïðàâîé è ëåâîé ñòîðîíû, à òàêæå óãîë
íàêëîíà òàçà â ñàãèòòàëüíîé ïëîñêîñòè, â âîçðàñ-
òíîì èíòåðâàëå 7–11 ëåò óìåíüøàþòñÿ, à çàòåì
íà÷èíàþò óâåëè÷èâàòüñÿ, ÷òî, î÷åâèäíî, ñâÿçàíî
ñ èíòåíñèôèêàöèåé ðîñòîâûõ ïðîöåññîâ â ïåðè-
ïóáåðòàòíîì ïåðèîäå.

Ðèñ. 1. Óãëû îñàíêè Alpha (α), Beta (β), Gamma (γ),
Delta ()) [ïî Ãàìáóðöåâó, 1973] è óãîë íàêëîíà øåè

(ssc)

Ðèñ. 2. Èçìåðåíèå óãëà íàêëîíà ïëå÷ âî ôðîíòàëüíîé
ïëîñêîñòè. Èçìåðÿåòñÿ ñ ïîìîùüþ áîëüøîãî

òîëñòîòíîãî öèðêóëÿ ñî ñïåöèàëüíîé íàñàäêîé.
Íîæêè öèðêóëÿ ñòàâÿòñÿ íà òî÷êè acromion
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Òàáëèöà 1. Îñíîâíûå ñòàòèñòè÷åñêèå ïàðàìåòðû: ñðåäíÿÿ àðèôìåòè÷åñêàÿ âåëè÷èíà (Ì) è ñðåäíåå
êâàäðàòè÷åñêîå îòêëîíåíèå (S) ðàçìåðíûõ è óãëîâûõ õàðàêòåðèñòèê â èçó÷åííûõ âûáîðêàõ

Ðèñ. 3. Ðàçëè÷èÿ ìåæäó âîçðàñòíûìè êîãîðòàìè
ìàëü÷èêîâ 7–8 (1) è 11–12 (2) ëåò ïî óãëó íàêëîíà

òàçà â ñàãèòòàëüíîé ïëîñêîñòè

Ðèñ. 4. Ðàçëè÷èÿ ìåæäó ìàëü÷èêàìè 7–8 (1)
è 11–12 (2) ëåò ïî óãëó íàêëîíà îñíîâàíèÿ øåè
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Òàêîå èçìåíåíèå çíà÷åíèé ñîîòâåòñòâóåò íà-
áëþäåíèÿì äðóãèõ àâòîðîâ [Àêñåíîâà, 1947; Ìè-
êåëàäçå,1935]. Ïî äàííûì ýòèõ àâòîðîâ, ó 5–
6-ëåòíèõ ìàëü÷èêîâ ñðåäíåå çíà÷åíèå óãëà íàêëî-
íà òàçà â ñàãèòòàëüíîé ïëîñêîñòè ñîñòàâëÿåò
52.88°, ê 9–10 ãîäàì óìåíüøàåòñÿ äî 40°, à â 10–
11 ëåò âûðàñòàåò äî 51°.

Ñ ïîìîùüþ äèñïåðñèîííîãî àíàëèçà áûëè
èçó÷åíû äàííûå ïî èçìåíåíèÿì óãëà íàêëîíà îñ-
íîâàíèÿ øåè ñ ðàçáèåíèåì âûáîðêè ïî ãîäîâûì
èíòåðâàëàì (ðèñ. 5) è ïî êîíñòèòóöèîíàëüíûì
òèïàì (ðèñ. 6). Äîñòîâåðíîå óìåíüøåíèå óãëà íà-
êëîíà øåè ñ âîçðàñòîì íà 9° óêàçûâàåò íà èçìå-
íåíèå ïîëîæåíèÿ îñåâîãî ñêåëåòà â ïðîñòðàíñòâå:
ó ñòàðøèõ äåòåé îñåâîé ñêåëåò ñòàíîâèòñÿ áîëåå
íàêëîíåííûì ê îïîðíîé ïîâåðõíîñòè. Ýòî ÿâëå-
íèå ìîæåò áûòü îáúÿñíåíî óõóäøåíèåì îñàíêè
(íàïðèìåð, óâåëè÷åíèåì ãðóäíîãî êèôîçà) èëè
íåðàâíîìåðíûì ðîñòîì äîðñàëüíîé è âåíòðàëü-
íîé ïîâåðõíîñòè òåëà, ÷òî ïðåäñòàâëÿåòñÿ ìåíåå
âåðîÿòíûì.

Ðåçóëüòàòû àíàëèçà èçìåíåíèÿ óãëà íàêëîíà
øåè ó ïðåäñòàâèòåëåé ðàçíûõ ñîìàòîòèïîâ (íåî-
ïðåäåëåííûé è àáäîìèíàëüíûé òèïû íå âîøëè â
àíàëèç) ïðåäñòàâëåíû íà ðèñ. 6. Î÷åâèäíî, ÷òî
ìûøå÷íûé êàðêàñ èãðàåò âåäóùóþ ðîëü â ïîääåð-
æàíèè ôîðìû òåëà, â ñâÿçè ñ ýòèì ìû íàáëþäà-
åì, ÷òî ó äåòåé, èìåþùèõ òîðàêàëüíûé è ìûøå÷-
íûé òèïû êîíñòèòóöèè, ýòîò óãîë ìåíüøå è, ñëå-
äîâàòåëüíî, èõ õàðàêòåðèçóåò áîëåå âûïðÿìëåí-
íàÿ îñàíêà.

Íàèáîëåå òî÷íóþ õàðàêòåðèñòèêó èçìåíåíèÿ
îñàíêè äàþò óãëû øåéíîãî ëîðäîçà, ãðóäíîãî êè-
ôîçà è ïîÿñíè÷íîãî ëîðäîçà. Ïî ýòèì ïðèçíàêàì
áûë ïðîâåäåí ñðàâíèòåëüíûé àíàëèç ïî ãîäîâûì

Ðèñ. 5. Âîçðàñòíûå èçìåíåíèÿ óãëà íàêëîíà îñíîâàíèÿ øåè

Ðèñ. 6. Èçìåíåíèÿ óãëà íàêëîíà îñíîâàíèÿ øåè ó
ïðåäñòàâèòåëåé ðàçëè÷íûõ ñîìàòîòèïîâ

èíòåðâàëàì è äâóì îáúåäèíåííûì âîçðàñòíûì
ãðóïïàì.

Äîñòîâåðíûõ ðàçëè÷èé ìåæäó âîçðàñòíûìè
êîãîðòàìè íå îáíàðóæåíî, ÷òî ìîæåò áûòü ñâÿçà-
íî ñ áîëüøîé èçìåí÷èâîñòüþ ïðèçíàêà, íî âûÿâ-
ëåíà òåíäåíöèÿ ê óâåëè÷åíèþ ãðóäíîãî êèôîçà â
ñòàðøåé âîçðàñòíîé êîãîðòå (ðèñ. 7).

Ïðè àíàëèçå ïî ãîäîâûì èíòåðâàëàì ýòà òåí-
äåíöèÿ ïîäòâåðæäàåòñÿ, ïðè÷åì ðàçëè÷èÿ ìåæäó
ìàëü÷èêàìè 7 ëåò è 12 ëåò ñòàíîâÿòñÿ ñòàòèñòè-
÷åñêè äîñòîâåðíûìè, íåñìîòðÿ íà îòíîñèòåëüíî
ìàëûå ÷èñëåííîñòè â êàæäîé ãðóïïå.
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Àíàëèç äàííûõ ïî óãëàì ñ ðàçáèåíèåì âûáîð-
êè ïî ñîìàòîòèïàì ïîêàçàë, ÷òî áîëåå îñòðûé óãîë
ãðóäíîãî êèôîçà, à çíà÷èò, áîëåå ñîãíóòóþ ôîðìó
ñïèíû èìåþò äåòè àñòåíè÷åñêîãî è äèãåñòèâíîãî
òèïîâ òåëîñëîæåíèÿ (ðèñ. 8). Ìàëü÷èêè òîðàêàëü-
íîãî òèïà äîñòîâåðíî îòëè÷àþòñÿ ïî ýòîìó ïîêàçà-
òåëþ îò àñòåíèêîâ è ìàëü÷èêîâ äèãåñòèâíîãî òèïà.

Áûëè ðàññ÷èòàíû òàêæå ïîêàçàòåëè ñâÿçè
ìåæäó ñîìàòîòèïàìè è óãëîì ãðóäíîãî êèôîçà óêà-
çàííûìè âûøå äâóìÿ ñïîñîáàìè [Äåðÿáèí, 2007].
Ïðè ðàñ÷åòå ïåðâûì ñïîñîáîì ïîêàçàòåëü ñâÿçè
áûë ðàâåí 0.35. Âî âòîðîì ñëó÷àå ïîêàçàòåëü ñâÿ-
çè íåìíîãî âûøå (0.42), îäíàêî â îáîèõ ñëó÷àÿõ
ñâÿçü ìåæäó ïðèçíàêàìè ìîæåò áûòü îõàðàêòåðè-
çîâàíà êàê ñðåäíÿÿ.

Выводы

1. Âûÿâëåíû íàèáîëåå èíôîðìàòèâíûå ïðèçíà-
êè äëÿ õàðàêòåðèñòèêè îñàíêè ìàëü÷èêîâ 7–
12 ëåò, ê êîòîðûì îòíîñÿòñÿ óãîë ãðóäíîãî êè-
ôîçà è óãîë íàêëîíà îñíîâàíèÿ øåè.

2. Óãîë ãðóäíîãî êèôîçà îáíàðóæèâàåò óñòîé÷è-
âóþ òåíäåíöèþ ê èçìåíåíèþ îò ìëàäøåé ê
ñòàðøåé âîçðàñòíîé ãðóïïå. Óñòàíîâëåíî, ÷òî
â èíòåðâàëå îò 7 äî 12 ëåò ó ìàëü÷èêîâ äîñòî-
âåðíî óâåëè÷èâàåòñÿ ãðóäíîé êèôîç (ð<0.001).

3. Óãîë íàêëîíà îñíîâàíèÿ øåè îòðàæàåò èçìå-
íåíèå ïîëîæåíèÿ îñåâîãî ñêåëåòà â ïðîñòðàí-
ñòâå è çàêîíîìåðíî èçìåíÿåòñÿ â âîçðàñòíûõ
ãðóïïàõ ìàëü÷èêîâ 7–12 ëåò. Ó áîëåå âçðîñ-
ëûõ øêîëüíèêîâ óãîë ñòàíîâèòñÿ áîëåå îñò-

ðûì, ÷òî ãîâîðèò î áîëåå íàêëîííîì ïîëîæå-
íèè îñåâîãî ñêåëåòà ïî îòíîøåíèþ ê îïîðíîé
ïîâåðõíîñòè è ìîæåò ñâèäåòåëüñòâîâàòü îá
óõóäøåíèè îñàíêè.

4. Ìåæäó óãëîì ãðóäíîãî êèôîçà è êîíñòèòóöèî-
íàëüíûì òèïîì ðåáåíêà îáíàðóæåíû äîñòî-
âåðíûå ñâÿçè ñðåäíåãî óðîâíÿ (r=0.35–0.42).
Íàèáîëåå âûïðÿìëåííàÿ îñàíêà õàðàêòåðíà
äëÿ ïðåäñòàâèòåëåé òîðàêàëüíîãî è ìûøå÷-
íîãî òèïîâ êîíñòèòóöèè.
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GONIOMETRIC CHARACTERISTICS OF POSTURE
IN SCHOOLBOYS OF TWO AGE GROUPS
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The purpose of this study was a comparative examination of schoolchildren’s posture in 7–8 and
11–12-year-olds and identification of the most informative characteristics of posture in boys of those ages.

Subjects and methods. Boys of two age groups (7–8 and 11–12 years old), students of a Moscow
school, were studied in 2014. The total sample size is 96 individuals: 47 from the first age group and 49 from
the second one. The program included classical anthropometric and goniometric measurements: angles,
characterizing the posture, inclination angle of the neck base, measurements of asymmetry in acromion and
iliospinale points, inclination angle of the pelvis in the sagittal plane; as well as the assessment of a child’s
somatotype [Shtefko-Ostrovsky, 1929].

Results and discussion. While comparing goniometric characteristics in two age cohorts, it was revealed
that the angle of pelvis in the sagittal plane in the group of 7–8-year-old boys was significantly higher than
that of 11–12-year-olds. The same trend was typical for an inclination angle of the base of the neck (p <0.05).
Thus, pelvis and the neck base form a sharper angle with the support surface in the older children, compared
to the younger ones. ANOVA results confirm those obtained earlier with the analysis by age cohorts. It was
shown that there was a significant decrease in the inclination angle of the neck by 9° due to age.

The analysis of changes in the neck angle values in children with different somatotypes shows that
children with thoracic and muscular somatotypes have smaller angle and, therefore, they are characterized
by a straightened posture.

A trend towards an increase in thoracic kyphosis is revealed in the older age cohort. When analyzing by
annual intervals, this trend is confirmed, and differences between 7-year-old and 12-year-old boys are
significant. For the boys with different somatotypes, it is shown that the angle of thoracic kyphosis is sharper
in boys with asthenic and digestive body types. That may mean that they have a stooping back.

The most informative features for characterizing the posture in boys aged 7–12 years are: chest kyphosis
angle and inclination angle of the base of the neck. The angle of thoracic kyphosis shows a steady trend
towards a decrease from the younger to the older age group. Also, in the older boys the inclination angle of
the base of the neck becomes sharper, which means a more inclined position of the axial skeleton with
respect to the support surface, and may indicate a deterioration of the posture.

Keywords: physical anthropology, ergonomics, posture, goniometry, school-age boys
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