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Öåëü. Èçó÷åíèå ôèçè÷åñêîãî ðàçâèòèÿ â ïðîäîëüíûõ (ëîíãèòóäèíàëüíûõ) èññëåäîâàíèÿõ ïðîâî-
äèòñÿ ñ öåëüþ âûÿâëåíèÿ äèíàìèêè èçìåíåíèÿ àíòðîïîìåòðè÷åñêèõ ïîêàçàòåëåé, óðîâíÿ áèîëîãè-
÷åñêîãî ñîçðåâàíèÿ è ôóíêöèîíàëüíûõ ïîêàçàòåëåé äåòåé è ïîäðîñòêîâ â ðàçíûå âðåìåííûå èí-
òåðâàëû. Ïðîöåññû ôèçè÷åñêîãî è ïîëîâîãî ðàçâèòèÿ âçàèìîñâÿçàíû è îòðàæàþò îáùèå çàêîíî-
ìåðíîñòè ðîñòà è ðàçâèòèÿ, íî â òî æå âðåìÿ ñóùåñòâåííî çàâèñÿò îò ñîöèàëüíûõ, ýêîíîìè÷åñ-
êèõ, ñàíèòàðíî-ãèãèåíè÷åñêèõ è äðóãèõ óñëîâèé, âëèÿíèå êîòîðûõ â çíà÷èòåëüíîé ìåðå îïðåäåëÿ-
åòñÿ âîçðàñòîì ÷åëîâåêà.

Ìàòåðèàëû è ìåòîäû. Ñïåöèàëèñòàìè ÍÈÈ ãèãèåíû è îõðàíû çäîðîâüÿ äåòåé è ïîäðîñòêîâ
ÍÖÇÄ ÐÀÌÍ ïðîâîäèëèñü ëîíãèòóäèíàëüíûå íàáëþäåíèÿ çà ôèçè÷åñêèì ðàçâèòèåì øêîëüíèêîâ:
1960–1969 ãã., 1982–1991 ãã. è òðåòüå èññëåäîâàíèå ïðîâîäèòñÿ ñ 2003 ã. ïî íàñòîÿùåå âðåìÿ (ïî
ïëàíó äî 2012 ã.). Ïî òðåòüåìó èññëåäîâàíèþ îáðàáîòàíû ðåçóëüòàòû 2003–2010 ãã. Îöåíèâà-
ëèñü ïîêàçàòåëè ìàññû è äëèíû òåëà, îêðóæíîñòè ãðóäíîé êëåòêè, ïðîïîðöèè, áèîëîãè÷åñêîå ðàç-
âèòèå è ìûøå÷íàÿ ñèëà ïðàâîé êèñòè.

Ðåçóëüòàòû. Âðåìåííîé ìàñøòàá íàáëþäåíèé 10 ëåò ïîçâîëÿåò âûÿâèòü âåêòîð èçìåíåíèé
ñîìàòè÷åñêîãî ðàçâèòèÿ, ïîëîâîãî ñîçðåâàíèÿ è ôóíêöèîíàëüíûõ âîçìîæíîñòåé äåòñêîãî íàñåëå-
íèÿ îò äåñÿòèëåòèÿ ê äåñÿòèëåòèþ. Òðåòüå ëîíãèòóäèíàëüíîå èññëåäîâàíèå ôèçè÷åñêîãî ðàçâè-
òèÿ äåòåé è ïîäðîñòêîâ ã. Ìîñêâû, ïîêàçàëî, ÷òî ñîâðåìåííûå øêîëüíèêè ïðåâîñõîäÿò ñâîèõ ñâåð-
ñòíèêîâ 1960-õ è 1980-õ ãã. ïî îñíîâíûì àíòðîïîìåòðè÷åñêèì ïîêàçàòåëÿì (äëèíå è ìàññå òåëà,
îêðóæíîñòè ãðóäíîé êëåòêè) è óðîâíþ áèîëîãè÷åñêîãî ðàçâèòèÿ (âîçðàñò ìåíàðõå è ñòåïåíü âûðà-
æåííîñòè âòîðè÷íûõ ïîëîâûõ ïðèçíàêîâ â áîëåå ðàííåì âîçðàñòå). Â ðåçóëüòàòå èññëåäîâàíèé
çàôèêñèðîâàíî èçìåíåíèå ïðîïîðöèé òåëà ó ñîâðåìåííûõ øêîëüíèêîâ: óâåëè÷åíèå äëèíû òåëà ñî-
÷åòàåòñÿ ñ äîñòîâåðíûì óâåëè÷åíèåì äëèíû íîãè. Â õîäå ëîíãèòóäèíàëüíûõ íàáëþäåíèé 2003–
2010 ãã. óñòàíîâëåíî äîñòîâåðíîå ñíèæåíèå ôóíêöèîíàëüíûõ ïîêàçàòåëåé (äèíàìîìåòðèè) âî âñåõ
âîçðàñòíûõ ãðóïïàõ.

Çàêëþ÷åíèå. Ïîëó÷åííûå äàííûå îá èçìåíåíèè òîòàëüíûõ ðàçìåðîâ òåëà ìîñêîâñêèõ øêîëü-
íèêîâ è ïîêàçàòåëåé áèîëîãè÷åñêîãî ðàçâèòèÿ ñâèäåòåëüñòâóåò î ïîëîæèòåëüíûõ ñäâèãàõ â ôè-
çè÷åñêîì ðàçâèòèè, è, âîçìîæíî, î «íîâîì âèòêå» àêòèâíîñòè ïðîöåññà àêñåëåðàöèè. Ïðè ýòîì âî
âñåõ âîçðàñòíûõ ãðóïïàõ (8–15) îòìå÷åíî ñóùåñòâåííîå ñíèæåíèå ôóíêöèîíàëüíûõ ïîêàçàòåëåé
(êèñòåâîé äèíàìîìåòðèè). Ïîëó÷åííûå ðåçóëüòàòû äèêòóþò íåîáõîäèìîñòü ðàçðàáîòêè ñîâðå-
ìåííûõ íîðìàòèâîâ äëÿ îöåíêè ôèçè÷åñêîãî ðàçâèòèÿ, ïåðåñìîòðà íîðìàòèâîâ áèîëîãè÷åñêîãî
ðàçâèòèÿ øêîëüíèêîâ è ïîèñêà ïðè÷èí ñíèæåíèÿ ôóíêöèîíàëüíûõ ïîêàçàòåëåé.

Êëþ÷åâûå ñëîâà: ëîíãèòóäèíàëüíûå èññëåäîâàíèÿ, ôèçè÷åñêîå ðàçâèòèå, óðîâåíü áèîëîãè÷åñ-
êîãî ðàçâèòèÿ, ôóíêöèîíàëüíûå ïîêàçàòåëè
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Введение

Ôèçè÷åñêîå ðàçâèòèå îòðàæàåò ïðîöåññû ðî-
ñòà è ðàçâèòèÿ îðãàíèçìà íà îòäåëüíûõ ýòàïàõ
ïîñòíàòàëüíîãî îíòîãåíåçà, êîãäà íàèáîëåå ÿðêî
ïðîèñõîäÿò ïðåîáðàçîâàíèÿ ãåíîòèïè÷åñêîãî ïî-
òåíöèàëà â ôåíîòèïè÷åñêèå ïðîÿâëåíèÿ. Ôèçè÷å-
ñêîå ðàçâèòèå, íàðÿäó ñ ðîæäàåìîñòüþ, çàáîëå-
âàåìîñòüþ è ñìåðòíîñòüþ, ÿâëÿåòñÿ îäíèì èç ïî-
êàçàòåëåé óðîâíÿ çäîðîâüÿ íàñåëåíèÿ. Ïðîöåññû
ôèçè÷åñêîãî è ïîëîâîãî ðàçâèòèÿ âçàèìîñâÿçàíû
è îòðàæàþò îáùèå çàêîíîìåðíîñòè ðîñòà è ðàç-
âèòèÿ, íî â òî æå âðåìÿ ñóùåñòâåííî çàâèñÿò îò
ñîöèàëüíûõ, ýêîíîìè÷åñêèõ, ñàíèòàðíî-ãèãèåíè-
÷åñêèõ è äðóãèõ óñëîâèé, âëèÿíèå êîòîðûõ â çíà÷è-
òåëüíîé ìåðå îïðåäåëÿåòñÿ âîçðàñòîì ÷åëîâåêà.

Îðãàíèçì ðåáåíêà íàõîäèòñÿ â ïðîöåññå íå-
ïðåðûâíîãî ðîñòà è ðàçâèòèÿ è íàðóøåíèå åãî
íîðìàëüíîãî õîäà äîëæíî îöåíèâàòüñÿ êàê ïîêà-
çàòåëü íåáëàãîïîëó÷èÿ â ñîñòîÿíèè çäîðîâüÿ.
Ïîýòîìó íåîáõîäèìî ïîëó÷åíèå ñâîåâðåìåííîé
èíôîðìàöèè î ôèçè÷åñêîì ðàçâèòèè ïîäðàñòàþ-
ùåãî ïîêîëåíèÿ. Îäíàêî òîëüêî óíèôèöèðîâàííûé
ïîäõîä ê ïðîâåäåíèþ èññëåäîâàíèé ôèçè÷åñêîãî
ðàçâèòèÿ ïîçâîëÿåò ïîëó÷èòü îáúåêòèâíóþ íàó÷-
íóþ èíôîðìàöèþ íåîáõîäèìóþ äëÿ ïðîâåäåíèÿ
ëå÷åáíî-ïðîôèëàêòè÷åñêîé è îçäîðîâèòåëüíîé
ðàáîòû â îðãàíèçîâàííûõ äåòñêèõ êîëëåêòèâàõ.

Материал и методы

Ñîòðóäíèêàìè ÍÈÈ ãèãèåíû è îõðàíû çäîðî-
âüÿ äåòåé è ïîäðîñòêîâ ÍÖÇÄ ÐÀÌÍ ïðîâîäÿòñÿ
ñåðèè ëîíãèòóäèíàëüíûõ èññëåäîâàíèé ôèçè÷åñ-
êîãî ðàçâèòèÿ: ïåðâîå èññëåäîâàíèå ïðîâîäèëîñü
ñ 1960 ïî 1969 ã. (144 ìàëü÷èêà, 148 äåâî÷åê), âòî-
ðîå – ñ 1982 ïî 1991 ã. (121 ìàëü÷èê, 125 äåâî-
÷åê), òðåòüå èññëåäîâàíèå ïðîâîäèòñÿ ñ 2003 ã. ïî
íàñòîÿùåå âðåìÿ (ïî ïëàíó äî 2012 ã.), â õîäå èñ-
ñëåäîâàíèÿ â 2003–2010 ãã. â äèíàìèêå îáó÷åíèÿ
áûëî îáñëåäîâàíî 646 äåòåé.

Èññëåäîâàíèÿ âûïîëíÿþòñÿ â îäíèõ è òåõ æå
11 îáðàçîâàòåëüíûõ ó÷ðåæäåíèÿõ ã. Ìîñêâû
(1960-å, 1980-å è 2000-å ãîäû). Âûáîð ó÷ðåæäå-
íèé äëÿ èññëåäîâàíèÿ îñóùåñòâëÿëñÿ èç ÷èñëà
òåõ, ðóêîâîäèòåëè è ðîäèòåëüñêèé êîìèòåò êîòî-
ðûõ îäîáðèë ó÷àñòèå äåòåé â èññëåäîâàíèè. Âû-
ïîëíåííàÿ ðàáîòà íå óùåìëÿåò ïðàâ è íå ïîäâåð-
ãàåò îïàñíîñòè áëàãîïîëó÷èå ñóáúåêòîâ èññëåäî-
âàíèÿ è ñîîòâåòñòâóåò òðåáîâàíèÿì áèîìåäèöèí-
ñêîé ýòèêè.

Â õîäå âûïîëíåíèÿ èññëåäîâàíèÿ â äèíàìè-
êå îáó÷åíèÿ èç 646 îáñëåäîâàííûõ øêîëüíèêîâ

áûëî îòîáðàíî 500 ìîñêâè÷åé, ïðîæèâàþùèõ â
Ìîñêâå áîëåå 5 ëåò. Áûë èçó÷åí íàöèîíàëüíûé
ñîñòàâ äåòåé. Ñðåäè îáñëåäîâàííûõ øêîëüíèêîâ
81.2% áûëè äåòè ñëàâÿíñêèõ íàöèîíàëüíîñòåé
(ðóññêèå, óêðàèíöû, ìîëäàâàíå), à òàêæå äåòè îò
ñìåøàííûõ áðàêîâ ýòèõ íàöèîíàëüíîñòåé.

Áûëè ðàññ÷èòàíû ñðåäíèå àðèôìåòè÷åñêèå
âåëè÷èíû (M), îøèáêè ñðåäíèõ (m), íàèìåíüøèå
è íàèáîëüøèå çíà÷åíèÿ (min è max), ñðåäíèå êâàä-
ðàòè÷åñêèå îòêëîíåíèÿ (σ) îñíîâíûõ àíòðîïîìåò-
ðè÷åñêèõ ïîêàçàòåëåé è ôóíêöèîíàëüíûõ ïîêàçà-
òåëåé.

Îöåíèâàëèñü ïîêàçàòåëè ìàññû è äëèíû òåëà,
îêðóæíîñòè ãðóäíîé êëåòêè, ïðîïîðöèè, áèîëîãè-
÷åñêîå ðàçâèòèå è ìûøå÷íàÿ ñèëà ïðàâîé êèñòè.

Результаты и их обсуждение

Èçìåíåíèÿ ïîêàçàòåëåé ôèçè÷åñêîãî ðàçâè-
òèÿ äåòåé è ïîäðîñòêîâ â ðàçëè÷íûå èñòîðè÷åñêèå
ïåðèîäû áûëè îïèñàíû â íà÷àëå ÕÕ â. è ïîëó÷è-
ëè íàçâàíèå àêñåëåðàöèè. Ñåðèè ëîíãèòóäèíàëü-
íûõ íàáëþäåíèé çà ôèçè÷åñêèì ðàçâèòèåì øêîëü-
íèêîâ ãîðîäà Ìîñêâû ñ 8 äî 17 ëåò, âûïîëíåííûå
â 1960–1969 è 1982–1991 ãã., çàôèêñèðîâàëè íà-
÷àëî àêñåëåðàöèè ðîñòà è ðàçâèòèÿ äåòñêîãî íà-
ñåëåíèÿ â 1960-å ãîäû, åå ïèê â ñåðåäèíå 1970-õ
ãîäîâ è ýëåìåíòû ðåòàðäàöèè â 1980–1990-õ ãã.
[ßìïîëüñêàÿ, 2003]. Âðåìåííîé ìàñøòàá íàáëþ-
äåíèé 10 ëåò ïîçâîëèë âûÿâèòü âåêòîð èçìåíå-
íèé ñîìàòè÷åñêîãî ðàçâèòèÿ, ïîëîâîãî ñîçðåâàíèÿ
è ôóíêöèîíàëüíûõ âîçìîæíîñòåé äåòñêîãî íàñå-
ëåíèÿ îò äåñÿòèëåòèÿ ê äåñÿòèëåòèþ. Íàáëþäå-
íèÿ 1980–1990-õ ãã. âûÿâèëî ñíèæåíèå òåìïîâ
àêñåëåðàöèè, âñëåäñòâèå ÷åãî ìîñêîâñêèå øêîëü-
íèêè ïî ñâîåìó ôèçè÷åñêîìó ñîñòîÿíèþ íà÷àëè
âñå áîëüøå îòñòàâàòü îò ðîâåñíèêîâ ïðîøëûõ
äåñÿòèëåòèé.

Ïî ðåçóëüòàòàì ëîíãèòóäèíàëüíûõ íàáëþäåíèé
2003–2010 ãã. âî âñåõ âîçðàñòíî-ïîëîâûõ ãðóïïàõ
øêîëüíèêîâ (èñêëþ÷åíèå äåâî÷êè 8 ëåò) íàáëþ-
äàåòñÿ äîñòîâåðíîå (p<0.01) è âûñîêî äîñòîâåð-
íîå (p<0.001) óâåëè÷åíèå äëèíû òåëà ïî ñðàâíå-
íèþ ñî ñâåðñòíèêàìè 1960-õ è 1980-õ ãîäîâ.

Òàê, äëèíà òåëà ìàëü÷èêîâ 8 ëåò â 1960 ã. ñî-
ñòàâèëà 126.50±0.20 ñì, â 1982 ã. – 127.73±0.53 ñì,
â 2003 ã. – 130.22±0.45 ñì; äåâî÷åê – 125.66±0.32 ñì,
127.78±0.51 ñì è 129.12±0.47 ñì, ñîîòâåòñòâåííî.
Â 14 ëåò ýòîò ïîêàçàòåëü áûë ðàâåí â 1966 ã. –
160.00±0.60 ñì, â 1988 ã. – 162.30±0.80 ñì, â 2009 ã. –
165.70±0.96 ñì; äåâî÷åê – 158.00±0.50 ñì, 160.00±
0.50 ñì, 162.60±0.64 ñì ñîîòâåòñòâåííî (ðèñ. 1).



78

Вестник Московского университета. Серия XXIII       АНТРОПОЛОГИЯ    № 1/2012: 76–83

Кучма В.Р., Скоблина Н.А., Милушкина О.Ю., Бокарева Н.А., Ямпольская Ю.А.

Ðèñ. 1. Äëèíà òåëà ìîñêîâñêèõ øêîëüíèêîâ îò 8 äî 15 ëåò ïî ðåçóëüòàòàì ëîíãèòóäèíàëüíûõ èññëåäîâàíèé
â ðàçíûå äåñÿòèëåòèÿ

Ðèñ. 2. Ìàññà òåëà ìîñêîâñêèõ øêîëüíèêîâ îò 8 äî 15 ëåò ïî ðåçóëüòàòàì ëîíãèòóäèíàëüíûõ èññëåäîâàíèé
â ðàçíûå äåñÿòèëåòèÿ
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Ñîïîñòàâëåíèå ìàññû òåëà ìàëü÷èêîâ ðàçíûõ
äåñÿòèëåòèé âûÿâèëî, ÷òî ñ 9 äî 15 ëåò ñîâðå-
ìåííûå øêîëüíèêè äîñòîâåðíî îïåðåæàþò ñâîèõ
ñâåðñòíèêîâ 1960-õ ãã. è ñ 9 äî 13 ëåò ñâåðñòíèêîâ
1980-õ ãã. Ó äåâî÷åê àíàëîãè÷íûå ðàçëè÷èÿ âûÿâ-
ëåíû ñ 10 ëåò. Òàê, â 11 ëåò ìàññà òåëà ìàëü÷èêîâ
ñîñòàâèëà â 1963 ã. – 35.51±0.36 êã, â 1985 ã. –
35.86±0.59 êã, â 2006 ã. – 40.26±0.88 êã; äåâî÷åê –
36.38±0.44 êã, 36.67±0.65 êã, 39.87±0.78 êã ñîîò-
âåòñòâåííî. Â 14 ëåò ìàññà òåëà ìàëü÷èêîâ ñî-
ñòàâèëà â 1966 ã. – 49.90±0.70 êã, â 1988 ã. –
52.40±0.90 êã, â 2009 ã. – 53.60±1.31 êã; äåâî÷åê –
50.60±0.60 êã, 52.20±0.80 êã, 53.2±1.09 êã ñîîòâåò-
ñòâåííî (ðèñ. 2).

Îêðóæíîñòü ãðóäíîé êëåòêè ìîñêîâñêèõ øêîëü-
íèêîâ â 1980-õ ãã. áûëà ìåíüøå, ÷åì â 1960-å ãîäû,
÷òî ñâèäåòåëüñòâîâàëî î «ãðàöèëèçàöèè» òåëî-
ñëîæåíèÿ.

Ïî ðåçóëüòàòàì íàáëþäåíèé 2003–2010 ãã. âî
âñåõ âîçðàñòíî-ïîëîâûõ ãðóïïàõ øêîëüíèêîâ íà-
áëþäàåòñÿ äîñòîâåðíîå (p<0.01) è âûñîêî äîñòî-
âåðíîå (p<0.001) óâåëè÷åíèå îêðóæíîñòè ãðóäíîé
êëåòêè ïî ñðàâíåíèþ ñî ñâåðñòíèêàìè 1980-õ è
1960-õ ãîäîâ. Òàê, â 11 ëåò îêðóæíîñòü ãðóäíîé
êëåòêè ìàëü÷èêîâ ñîñòàâèëà â 1963 ã. – 68.70±
0.27 ñì, â 1985 ã. – 66.77±0.39 ñì, â 2006 ã. –
70.64±0.65 ñì; äåâî÷åê – 67.80±0.33 ñì, 64.65±
0.47 ñì, 70.28±0.60 ñì ñîîòâåòñòâåííî. Â 14 ëåò
îêðóæíîñòü ãðóäíîé êëåòêè ìàëü÷èêîâ ñîñòàâèëà

â 1966 ã. – 76.80±0.40 ñì, â 1988 ã. – 75.70±0.60 ñì,
â 2009 ã. – 79.90±0.86 ñì; äåâî÷åê – 76.70±0.40 ñì,
76.40±0.50 ñì, 80.40±0.67 ñì ñîîòâåòñòâåííî
(ðèñ. 3).

Ïîëó÷åííûå äàííûå êîððåñïîíäèðóþò ñ ïî-
êàçàòåëÿìè ôèçè÷åñêîãî ðàçâèòèÿ äåòåé è ïîä-
ðîñòêîâ â äðóãèõ ðåãèîíàõ Ðîññèè: Àðõàíãåëüñê
[Õîìÿêîâà, Ãîäèíà, Çàäîðîæíàÿ, 2011], Íèæíèé
Íîâãîðîä [Áîãîìîëîâà, 2010].

Â ðåçóëüòàòå èññëåäîâàíèé çàôèêñèðîâàíî
èçìåíåíèå ïðîïîðöèé òåëà ó ñîâðåìåííûõ øêîëü-
íèêîâ. Óâåëè÷åíèå äëèíû òåëà ñî÷åòàåòñÿ ñ äîñ-
òîâåðíûì (p<0.05) è âûñîêî äîñòîâåðíûì (p<0.001)
óâåëè÷åíèåì äëèíû íîãè ó ñîâðåìåííûõ ìàëü÷è-
êîâ è äåâî÷åê, ñî÷åòàþùååñÿ â 8–13 ëåò ó ìàëü-
÷èêîâ è â 8–11 ëåò ó äåâî÷åê ñ óâåëè÷åíèåì äëèíû
òóëîâèùà (ðèñ. 4, 5). Ïîëó÷åííûå äàííûå ïðåä-
ñòàâëÿþò èíòåðåñ äëÿ ðàçðàáîòêè òðåáîâàíèé ê
òîâàðàì äåòñêîãî àññîðòèìåíòà.

Äëÿ îöåíêè áèîëîãè÷åñêîãî ðàçâèòèÿ èçó÷à-
ëîñü ðàçâèòèå âòîðè÷íûõ ïîëîâûõ ïðèçíàêîâ. Óñ-
òàíàâëèâàëàñü âûðàæåííîñòü âîëîñÿíîãî ïîêðî-
âà íà ëîáêå (P) è â ïîäìûøå÷íûõ âïàäèíàõ (Ax),
à ó äåâî÷åê, êðîìå òîãî, ñòåïåíü ðàçâèòèÿ ìîëî÷-
íûõ æåëåç (Ma) è íàëè÷èå ðåãóë (Me).

Ïî ñòåïåíè ðàçâèòèÿ âòîðè÷íûõ ïîëîâûõ ïðè-
çíàêîâ ñîâðåìåííûå ìàëü÷èêè íåñêîëüêî îïåðå-
æàþò ñâåðñòíèêîâ 1960-õ è 1980-õ ãã. â 11–13 ëåò
è äåâî÷êè â 9 ëåò, ò.å. ðàçâèòèå âòîðè÷íûõ ïîëî-

Ðèñ. 3. Îêðóæíîñòü ãðóäíîé êëåòêè ìîñêîâñêèõ øêîëüíèêîâ îò 8 äî 15 ëåò ïî ðåçóëüòàòàì ëîíãèòóäèíàëüíûõ
èññëåäîâàíèé â ðàçíûå äåñÿòèëåòèÿ
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Ðèñ. 4. Äëèíà íîãè ìîñêîâñêèõ øêîëüíèêîâ îò 8 äî 15 ëåò ïî ðåçóëüòàòàì ëîíãèòóäèíàëüíûõ èññëåäîâàíèé
â ðàçíûå äåñÿòèëåòèÿ

Ðèñ. 5. Äëèíà òóëîâèùà ìîñêîâñêèõ øêîëüíèêîâ îò 8 äî 15 ëåò ïî ðåçóëüòàòàì ëîíãèòóäèíàëüíûõ
èññëåäîâàíèé â ðàçíûå äåñÿòèëåòèÿ



81

Вестник Московского университета. Серия XXIII      АНТРОПОЛОГИЯ    № 1/2012: 76–83

Характеристика морфофункциональных показателей московских школьников 8–15 лет...

âûõ ïðèçíàêîâ ó ñîâðåìåííûõ øêîëüíèêîâ íà÷è-
íàåòñÿ â áîëåå ðàííèå ñðîêè.

Ó ìàëü÷èêîâ ðàçâèòèå âòîðè÷íûõ ïîëîâûõ
ïðèçíàêîâ íà÷èíàåòñÿ ñ 10 ëåò. Â 14 ëåò èìåëè
íóëåâóþ ñòåïåíü âûðàæåííîñòè âòîðè÷íûõ ïîëî-
âûõ ïðèçíàêîâ 18.7% ìàëü÷èêîâ, à ñðåäíÿÿ ñòå-
ïåíü âûðàæåííîñòè âòîðè÷íûõ ïîëîâûõ ïðèçíà-
êîâ ñîñòàâèëà 1.3.

Ó äåâî÷åê ïåðâûå ïðèçíàêè ïîÿâëÿþòñÿ â
8 ëåò. Â ýòîì âîçðàñòå 4.8% øêîëüíèö èìåëè I ñòå-
ïåíü ðàçâèòèÿ ìîëî÷íûõ æåëåç. Â 14 ëåò äåâî÷êè
ñî ñòåïåíüþ âûðàæåííîñòüþ âòîðè÷íûõ ïîëîâûõ
ïðèçíàêîâ â ñòåïåíè 0 îòñóòñòâîâàëè, ñðåäíÿÿ
ñòåïåíü ðàçâèòèÿ ñîñòàâèëà 2.5.

Êðîìå òîãî, â 11 ëåò 9.1% ìîñêâè÷åê ñîîáùè-
ëè î íàëè÷èè ðåãóë, â 14 ëåò ìåíñòðóàöèè èìåëè
óæå 82.9% äåâî÷åê.

Ñðîêè ïîÿâëåíèÿ ðåãóë ÿâëÿþòñÿ âàæíûì ïî-
êàçàòåëåì, õàðàêòåðèçóþùèì áèîëîãè÷åñêîå ðàç-
âèòèå (ðèñ. 6). Íà ðèñóíêå ïðåäñòàâëåíà îáùàÿ
êàðòèíà äèíàìèêè menarche, ïîëó÷åííàÿ ïðè àíà-
ëèçå àðõèâíûõ äàííûõ ìîñêîâñêèõ ðîäèëüíûõ
äîìîâ (5584 êàðòû ðîæåíèö ðàçíûõ ëåò) è ñîá-
ñòâåííûõ ïîïåðå÷íûõ îáñëåäîâàíèé øêîëüíèö
Ìîñêâû ñ êîíöà 1950-õ ïî 2010 ã. Ìîæíî âèäåòü
ïîñòîÿííîå (íå ñ÷èòàÿ âîåííûõ ëåò) ñíèæåíèå
ñðîêîâ ïîÿâëåíèÿ ïåðâûõ ðåãóë âïëîòü äî 1975 ã.,
êîãäà ýòîò ïîêàçàòåëü ñîñòàâèë 12 ëåò 7 ìåñ. Â
2000 ã. ïåðâûå ðåãóëû îòìå÷àëèñü ó ìîñêîâñêèõ
øêîëüíèö â 13.25 ëåò. Ïî ïðåäâàðèòåëüíûì äàí-
íûì ëîíãèòóäèíàëüíûõ íàáëþäåíèé, â 2010 ã. âîç-
ðàñò ïîÿâëåíèÿ ïåðâûõ ðåãóë ñíîâà ñäâèíóëñÿ íà
áîëåå ðàííèé ñðîê – 12.7 ëåò.

Â õîäå ëîíãèòóäèíàëüíûõ íàáëþäåíèé 2003–
2010 ãã. óñòàíîâëåíî äîñòîâåðíîå ñíèæåíèå ôóí-

êöèîíàëüíûõ ïîêàçàòåëåé âî âñåõ âîçðàñòíûõ
ãðóïïàõ (ðèñ. 7). Â èññëåäîâàíèÿõ 1980-õ ãã. ñíè-
æåíèå ôóíêöèîíàëüíûõ ïîêàçàòåëåé, â ÷àñòíîñòè
ìûøå÷íîé ñèëû ïðàâîé êèñòè ðóê (äèíàìîìåòðèè),
ó ìîñêîâñêèõ øêîëüíèêîâ áûëî çàôèêñèðîâàíî â
íà÷àëå ïóáåðòàòíîãî ïåðèîäà – â 11–12 ëåò.
Èìåííî ñ ýòîãî ìîìåíòà øêîëüíèêè ïî ïðèðîñòó
ìûøå÷íîé ñèëû ñòàëè îòñòàâàòü (ð<0.01-0.05) îò
ðîâåñíèêîâ 1960-õ. Òàê, äèíàìîìåòðèÿ ïðàâîé êè-
ñòè ó ìàëü÷èêîâ 8 ëåò â 1960 ã. – 12.8±0.2 êã, â
1982 ã. – 15.6±0.3 êã, â 2003 ã. – 6.54±0.2 êã, ó äåâî-
÷åê 8 ëåò â 1960 ã. – 10.4±0.2 êã, â 1982 ã. – 13.3±0.2 êã,
â 2003 ã. – 5.45±0.16 êã. Â 11 ëåò äèíàìîìåòðèÿ
ïðàâîé êèñòè ó ìàëü÷èêîâ ñîñòàâèëà â 1963 ã. –
21.6±0.3 êã, â 1985 ã. – 20.5±0.4 êã, â 2006 ã. –
14.7±0.26 êã, ó äåâî÷åê â 1963 ã. – 17.0±0.3 êã, â
1985 ã. – 18.1±0.3 êã, â 2006 ã. – 13.4±0.22 êã. Â âîç-
ðàñòå 15 ëåò ó ìàëü÷èêîâ â 1967 ã. – 45.5±0.8 êã, â
1989 ã. – 35.3±0.7 êã, â 2010 ã. – 31.4± 0.7 êã, ó äåâî-
÷åê â 1967 ã. – 31.4±0.4 êã, â 1989 ã. – 25.9±0.4 êã. â
2010 ã. – 21.8± 0.4 êã.

Ñíèæåíèå ôóíêöèîíàëüíûõ ïîêàçàòåëåé ó
øêîëüíèêîâ ñîïðÿæåíî ñ ñóæåíèåì ãðàíèö äèñïåð-
ñèîííîãî ðàçáðîñà ýòîãî ïîêàçàòåëÿ, ÷òî, íåñîì-
íåííî, ÿâëÿåòñÿ îòðèöàòåëüíûì ôàêòîì. ñâÿçàí-
íûì ñ îãðàíè÷åíèåì ôóíêöèîíàëüíûõ âîçìîæíî-
ñòåé. óõóäøåíèåì ôèçèîëîãè÷åñêèõ õàðàêòåðèñ-
òèê ðàñòóùåãî îðãàíèçìà.

Äàííûå ïî ñíèæåíèþ ñèëîâûõ ïîêàçàòåëåé
äåòåé, ïîäðîñòêîâ è ìîëîäåæè â XXI âåêå ïîäòâåð-
æäàþòñÿ ìíîãèìè ó÷åíûìè [Êðèâîëàï÷óê, 2008;
Áîãîìîëîâà, 2010; Ìèøêîâà, 2010; ×àãàåâà, Ïî-
ïîâà, Òîêàðåâ, Êàøèí, Áåëÿêîâ, 2011; Ëîáà÷åâà,
Èñëàìîâà, Ôóðìàí, Ñâèùåâà, 2011]. Ñíèæåíèå
ñèëîâûõ âîçìîæíîñòåé ñâÿçûâàþò ñ îòñóòñòâèåì

Ðèñ. 6. Äèíàìèêà menarche ó äåâî÷åê Ìîñêâû íà ïðîòÿæåíèè ÕÕ è â íà÷àëå ÕÕI âåêà, ìåñ.
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èíòåðåñà ê àêòèâíûì çàíÿòèÿì ñïîðòîì, ñèäÿ÷èì
îáðàçîì æèçíè, øèðîêèì âíåäðåíèåì â æèçíü êîì-
ïüþòåðîâ, òåëåâèçîðîâ è ò.ä., íàðóøåíèåì ïèòà-
íèÿ. Îäíàêî íåóêëîííîñòü ýòîãî ñíèæåíèÿ è óìåíü-
øåíèå äèñïåðñèîííîãî ðàçáðîñà âàðèàíòîâ ïîçâî-
ëÿþò ãîâîðèòü î áîëåå ñåðüåçíûõ ïðè÷èíàõ «îñ-
ëàáëåíèÿ» ìîëîäîãî ïîêîëåíèÿ, ìåõàíèçìû êîòî-
ðûõ åùå ïðåäñòîèò ðàñêðûòü.

Заключение

Òàêèì îáðàçîì, ñðàâíèòåëüíûé àíàëèç ïîêà-
çàòåëåé ôèçè÷åñêîãî ðàçâèòèÿ øêîëüíèêîâ 8–15
ëåò ã. Ìîñêâû ðàçíûõ äåñÿòèëåòèé ïîêàçàë, ÷òî
ñîâðåìåííûå øêîëüíèêè ïðåâîñõîäÿò ñâîèõ ñâåð-
ñòíèêîâ ïî îñíîâíûì àíòðîïîëîãè÷åñêèì ïîêàçà-
òåëÿì, ïðè ýòîì óâåëè÷åíèå àíòðîïîìåòðè÷åñêèõ
ïîêàçàòåëåé ïðîèñõîäèò ñèíõðîííî. Ïàðàëëåëü-
íî âûÿâëåíû èçìåíåíèÿ ïðîïîðöèé ñòðîåíèÿ òåëà
ñîâðåìåííûõ øêîëüíèêîâ, íàèáîëåå ÷åòêî ïðîÿâ-
ëÿþùèåñÿ â óâåëè÷åíèè äëèíû íîãè. Âûÿâëåíû
îñîáåííîñòè áèîëîãè÷åñêîãî ðàçâèòèÿ ñîâðåìåí-
íûõ ìîñêîâñêèõ øêîëüíèêîâ: ðàçâèòèå âòîðè÷íûõ
ïîëîâûõ ïðèçíàêîâ ïðîèñõîäèò ó ìàëü÷èêîâ ñ 10 ëåò,
ó äåâî÷åê ñ 8 ëåò. Â 11-ëåòíåì âîçðàñòå 9.1% ìîñê-
âè÷åê ñîîáùèëè î íàëè÷èè ðåãóë.

Ïîëó÷åííûå äàííûå îá èçìåíåíèè òîòàëüíûõ
ðàçìåðîâ òåëà ìîñêîâñêèõ øêîëüíèêîâ è ðàçâèòèè
ïîêàçàòåëåé áèîëîãè÷åñêîãî ðàçâèòèÿ ñâèäåòåëü-
ñòâóåò î ïîëîæèòåëüíûõ ñäâèãàõ â ôèçè÷åñêîì
ðàçâèòèè, è, âîçìîæíî, î «íîâîì âèòêå» àêòèâíî-

ñòè ïðîöåññà àêñåëåðàöèè. Ïðè ýòîì âî âñåõ âîç-
ðàñòíûõ ãðóïïàõ (8–15) îòìå÷åíî ñóùåñòâåííîå
ñíèæåíèå ôóíêöèîíàëüíûõ ïîêàçàòåëåé (êèñòåâîé
äèíàìîìåòðèè).

Ïîâåäåííîå èññëåäîâàíèå óêàçûâàåò íà íå-
îáõîäèìîñòü äàëüíåéøåãî íàáëþäåíèÿ çà ïîêà-
çàòåëÿìè ôèçè÷åñêîãî ðàçâèòèÿ ìîñêîâñêèõ
øêîëüíèêîâ, íåîáõîäèìîñòè ðàçðàáîòêè ñîâðå-
ìåííûõ íîðìàòèâîâ äëÿ îöåíêè ôèçè÷åñêîãî ðàç-
âèòèÿ, ïåðåñìîòðà íîðìàòèâîâ áèîëîãè÷åñêîãî
ðàçâèòèÿ øêîëüíèêîâ, à òàêæå ïîèñêà ìåõàíèçìîâ
ñíèæåíèÿ ôóíêöèîíàëüíûõ ïîêàçàòåëåé è èõ îöåí-
êè â íàñòîÿùåå âðåìÿ.
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CHARACTERISTICS OF MORPHOFUNCTIONAL INDICATORS
OF MOSCOW SCHOOLCHILDREN AGED 8–15 YEARS
(ON THE RESULTS OF LONGITUDINAL STUDIES)

V.R. Kuchma. N.A. Skoblina. O.Ju. Milushkina. N.A. Bokareva. Ju.A. Jampol’skaya

Research institute of hygiene and health protection of children and adolescents. Scientific Center
of children’s health of the Russian Academy of medical sciences. Moscow

Aim. The study of physical development in longitudinal researches is carried out with the aim to determine
the dynamics of changes of anthropometric indicators, the level of biological maturation and functional indicators
of children and adolescents at different time intervals. The processes of physical and sexual development
are interconnected and reflect the general patterns of growth and development but at the same time they
significantly depend on social-economic, sanitary-hygienic and other conditions, whose influence is mostly
defined by human age.

Materials and methods. The longitudinal studies of physical development of Moscow schoolchildren:
1960-1969. 1982-1991 and 2003-2012 were carried out by the staff of the Research Institute of Hygiene and
Health Protection of Children and Adolescents, Scientific Center of Children’s Health of the Russian Academy
of Medical Sciences. The third study has been carried out since 2003 till present time (according to the plan
– till 2012). The findings of the third study (2003-2010) have been processed. During the study the following
indicators have been measured and evaluated: body mass and length, chest circumference, ratios, stages of
biological development and muscular strength of the right hand.

Results. The 10-years time period of the observations allows to determine the vector of changes in
somatic development, pubertal stages and functional capacities of children from one decade to another one.
The third longitudinal study of physical development of Moscow children and adolescents shows that modern
schoolchildren exceed their peers of the 1960’s and 1980’s in main anthropologic indicators (body mass and
length, chest circumference) and the level of biological development (menarcheal age and the degree of
secondary sexual characteristics occur at an earlier age). The findings show a change of body proportions in
modern schoolchildren: the increase of body length is combined with the significant increase in leg length.
During longitudinal observations of 2003-2010 the decrease of functional indicators (dynamometry) in children
of all age groups was found.

Conclusion. The revealed changes in all total body dimensions and indicators of biological development
in Moscow schoolchildren show positive shifts in physical development, and possibly a new phase in the
process of acceleration. Thus, children of all age groups (8-15 years old) had a significant decrease of
functional indicators (hand grip strength). The findings dictate the necessity in modern reference tables for
the assessment of physical development, re-evaluation of guidelines of biological development of
schoolchildren and in explaining the reasons for decrease of functional indicators.

Keywords: longitudinal studies, physical development, level of biological development, functional indicators


