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1 Ïåðåâåëà ñ àíãëèéñêîãî Å. Ãîäèíà

Введение

Áèîëîãè÷åñêèå ðèòìû ïðåäñòàâëÿþò ñîáîé
öèêëè÷åñêèå èçìåíåíèÿ ïðîöåññîâ æèçíåäåÿòåëü-
íîñòè â îðãàíèçìå è îáóñëîâëåíû ïðèñïîñîáè-
òåëüíûìè ðåàêöèÿìè ê óñëîâèÿì ñðåäû [Wielka
Encyklopedia PWN, 2004]. Çàðîæäåíèå æèçíè íà
Çåìëå, åå ðàçâèòèå è ïîñòîÿííàÿ ýâîëþöèÿ ïðî-
èñõîäèëè ïîä âëèÿíèåì êîñìè÷åñêèõ ñèë. Äåé-
ñòâèå ýòèõ ñèë, êîòîðûå ïðîÿâëÿþòñÿ âî âðàùå-
íèè Çåìëè âîêðóã ñâîåé îñè, Çåìëè âîêðóã ñîëíöà

è ëóíû âîêðóã Çåìëè, íîñèò öèêëè÷åñêèé õàðàê-
òåð [Dzierzykray-Rogalski, 2002]. Ýòè ðåãóëÿðíî
ïîâòîðÿþùèåñÿ öèêëû îêàçûâàëè áîëüøîå âîç-
äåéñòâèå íà ñëîæíûå ýâîëþöèîííûå ïðîöåññû íà
íàøåé ïëàíåòå, íà÷èíàÿ ñ ñàìûõ ïåðâûõ ñòàäèé
âîçíèêíîâåíèÿ æèçíè.

Âñå ýòè ôàêòû äàâíî èçâåñòíû. Òåì íå ìå-
íåå, èçó÷åíèå áèîëîãè÷åñêèõ ìåõàíèçìîâ, êîòî-
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Öåëü èññëåäîâàíèÿ ñîñòîÿëà â îïðåäåëåíèè ñåçîííîé èçìåí÷èâîñòè ñîìàòè÷åñêèõ è äâèãàòåëü-
íûõ õàðàêòåðèñòèê ó ñòóäåíòîê óíèâåðñèòåòà Çåëåíîé Ãóðû â òå÷åíèå àêàäåìè÷åñêîãî ãîäà.

Ìàòåðèàë è ìåòîäû. Â òå÷åíèå 2007/2008 ó÷åáíîãî ãîäà òðèæäû áûëî ïðîâåäåíî îáñëåäîâà-
íèå ãðóïïû èç 175 ñòóäåíòîê Óíèâåðñèòåòà Çåëåíîé Ãóðû. Âñå îáñëåäóåìûå ñòóäåíòêè áûëè
ïîëüñêîãî ïðîèñõîæäåíèÿ è ðîäèëèñü â Ïîëüøå. Èõ ñðåäíèé âîçðàñò â íà÷àëå îáñëåäîâàíèÿ ñîñòà-
âèë 19.6 ãîäà. Òåñòû ïðîâîäèëèñü â òå÷åíèå ãîäà â ñëåäóþùèå ïåðèîäû: îêòÿáðü 2007 ãîäà (îñåíü);
ôåâðàëü 2008 ãîäà (çèìà); ìàé 2008 ãîäà (âåñíà). Èçìåðÿëè äëèíó è âåñ òåëà, âû÷èñëÿëè èíäåêñ
Ðîðåðà, ïîâåðõíîñòü òåëà, æèðîâóþ è òîùóþ ìàññó òåëà (ÒÌÒ), êîëè÷åñòâî âîäû. Ñîñòàâ òåëà
îïðåäåëÿëè ñ ïîìîùüþ ìåòîäà áèîèìïåäàíñîìåòðèè (ÁÈÀ) àíàëèçàòîðîì RJL (÷åòûðåõïîëÿðíàÿ
ìîäåëü Àêåðíà). Äâèãàòåëüíûå õàðàêòåðèñòèêè îöåíèâàëè ñ ïîìîùüþ ðàçëè÷íûõ òåñòîâ ïî ìå-
òîäó Ñ. Ïèëè÷à [Pilicz, 1971]: ëîâêîñòü îöåíèâàëàñü ñ ïîìîùüþ òðîéíîãî «÷åëíî÷íîãî» áåãà; ïðû-
ãó÷åñòü ñ ïîìîùüþ ïðûæêà â äëèíó ñ ìåñòà; äèíàìè÷åñêàÿ ñèëà âåðõíèõ êîíå÷íîñòåé ñ ïîìîùüþ
áðîñêà ìÿ÷à íàä ãîëîâîé (äëÿ æåíùèí âåñ ìÿ÷à 2 êã, äëÿ ìóæ÷èí – 3 êã); âûíîñëèâîñòü èçìåðÿëè
òåñòîì Áåðïè; ñêîðîñòíûå êà÷åñòâà – ïî âðåìåíè âûïîëíåíèÿ 20 ïðèñåäàíèé; ãèáêîñòü – ãëóáè-
íîé íàêëîíà âïåðåä; ñòàòè÷åñêóþ ñèëó ïðàâîé è ëåâîé êèñòè – ñ ïîìîùüþ äèíàìîìåòðèè. Âûøå-
îïèñàííûå òåñòû îáû÷íî èñïîëüçóþòñÿ êàê ÷àñòü îáùèõ òåñòîâ ôèçè÷åñêèõ ñïîñîáíîñòåé. Èõ
íàäåæíîñòü è àêêóðàòíîñòü áûëè íåîäíîêðàòíî ïîäòâåðæäåíû ðÿäîì èññëåäîâàòåëåé [Denisiuk,
Milicerowa, 1969; Drozdowski, 1965]. Ñîáðàííûå ìàòåðèàëû áûëè ïðîàíàëèçèðîâàíû ñ ïîìîùüþ ïðî-
ãðàììû STATISTICA 8.0 äëÿ Windows 2000.

Ðåçóëüòàòû è îáñóæäåíèå. Â ðåçóëüòàòå àíàëèçà âûÿâëåíî, ÷òî âåñ òåëà è æèðîâàÿ òêàíü
äîñòèãàëè íàèáîëüøèõ çíà÷åíèé çèìîé. Âåñíîé ìàêñèìàëüíîãî ðàçâèòèÿ äîñòèãàëè âîäà è ÒÌÒ.
Îñåíüþ áîëüøèíñòâî ñîìàòè÷åñêèõ õàðàêòåðèñòèê èìåëè ñðåäíèå èëè íèçêèå çíà÷åíèÿ. ×òî êàñà-
åòñÿ äâèãàòåëüíûõ ñïîñîáíîñòåé, òî â ýòîì ñëó÷àå ðåçóëüòàòû áûëè îäíîçíà÷íûìè: íàèâûñøèå
çíà÷åíèÿ íàáëþäàëèñü ó ñòóäåíòîê îñåíüþ è ìèíèìàëüíûå – âåñíîé. Çèìîé ðåçóëüòàòû äâèãà-
òåëüíûõ òåñòîâ áûëè ñðåäíèìè. Ïîëó÷åííûå âûâîäû èìåþò áîëüøîå ïðàêòè÷åñêîå çíà÷åíèå, òàê
êàê äàþò îñíîâàíèå ñ÷èòàòü, ÷òî ëþáîå òåñòèðîâàíèå èëè èçìåðåíèÿ âî âðåìÿ çàíÿòèé ïî ôèçè-
÷åñêîìó âîñïèòàíèþ äîëæíû ïðîâîäèòüñÿ ëèáî îñåíüþ (îêòÿáðü – íîÿáðü) ëèáî âåñíîé (àïðåëü –
ìàé).

Êëþ÷åâûå ñëîâà: ôèçè÷åñêàÿ àíòðîïîëîãèÿ, ôèçè÷åñêîå âîñïèòàíèå, äëèíà òåëà, âåñ òåëà,
ñîñòàâ òåëà, äâèãàòåëüíûå õàðàêòåðèñòèêè, ñåçîííûå èçìåíåíèÿ, ïîëüñêèå ñòóäåíòêè
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ðûå ïîìîãàþò æèâûì îðãàíèçìàì ïðèñïîñîáèòüñÿ
ê ðèòìàì êîñìè÷åñêèõ ïðîöåññîâ, ÿâëÿåòñÿ îòíîñè-
òåëüíî íîâûì. Îãðîìíûé âêëàä â ðàçâèòèå õðîíî-
áèîëîãèè âíåñ âûäàþùèéñÿ ðîññèéñêèé ó÷åíûé
À.Ë. ×èæåâñêèé [×èæåâñêèé, 1976].

Ñóùåñòâóþò ìíîãî÷èñëåííûå òåîðèè, ïûòàþ-
ùèåñÿ îáúÿñíèòü ïðè÷èíû áèîëîãè÷åñêèõ ðèòìîâ.
Ñîãëàñíî Ç. Äðîçäîâñêîìó [Drozdowski, 1984], áèî-
ðèòìû – ýòî ïîâòîðåíèå ðàçëè÷íûõ ïðîöåññîâ
æèçíåäåÿòåëüíîñòè ó ðàñòåíèé, æèâîòíûõ è ÷åëî-
âåêà. Èõ ðåãóëÿöèÿ ìîæåò îñóùåñòâëÿòüñÿ çà ñ÷åò
ñòèìóëîâ îêðóæàþùåé ñðåäû èëè ïðîöåññàìè,
ïðîèñõîäÿùèìè â îðãàíèçìå. Á. Êèëü÷åâñêè
[Kielczewski, 1965] óòâåðæäàåò, ÷òî ïðè÷èíà áèî-
ëîãè÷åñêèõ ðèòìîâ ëåæèò âíóòðè îðãàíèçìà è ÿâ-
ëÿåòñÿ âðîæäåííîé õàðàêòåðèñòèêîé. Ñ. Áàðàíü-
ñêè ñ ñîàâòîðàìè [Baranski et al., 1972] ñ÷èòàþò,
÷òî â îðãàíèçìå èìåþòñÿ áèîëîãè÷åñêèå ÷àñû è
âîçäåéñòâèå îêðóæàþùåé ñðåäû îñóùåñòâëÿåòñÿ
÷åðåç ïîñðåäñòâî îðãàíîâ ÷óâñòâ è öåíòðàëüíîé
íåðâíîé ñèñòåìû.

Ñóäÿ ïî ëèòåðàòóðíûì äàííûì, åäèíîé êëàñ-
ñèôèêàöèè áèîëîãè÷åñêèõ ðèòìîâ íå ñóùåñòâóåò.
Îíà çàâèñèò îò êëàññèôèêàöèîííûõ êðèòåðèåâ,
êîòîðûå çà÷àñòóþ òðóäíî èëè âîîáùå íåâîçìîæ-
íî îäíîçíà÷íî îïðåäåëèòü. Íèæå ïðèâîäÿòñÿ íå-
êîòîðûå ïðèìåðû êëàññèôèêàöèé áèîëîãè÷åñêèõ
ðèòìîâ.

Ñ òî÷êè çðåíèÿ ïðè÷èí èõ âîçíèêíîâåíèÿ ðèò-
ìû äåëÿòñÿ íà:
1) ýíäîãåííûå (âðîæäåííûå) ðèòìû, êîòîðûå äî

íåêîòîðîé ñòåïåíè áàçèðóþòñÿ íà àâòîìàòèç-
ìå áèîëîãè÷åñêèõ ïðîöåññîâ. Ýòî âíóòðåííèå
áèîëîãè÷åñêèå ÷àñû îðãàíèçìà. Îíè ôîðìè-
ðóþòñÿ â ðåçóëüòàòå ñïåöèôè÷åñêèõ ñòèìó-
ëîâ, èñõîäÿùèõ èç ñàìîãî îðãàíèçìà, êîòîðûé
ïûòàåòñÿ óñòàíîâèòü âíóòðåííåå ðàâíîâåñèå
è äîñòè÷ü ñòàáèëüíîñòè (íàïðèìåð, ñåðäöå-
áèåíèÿ, äûõàíèå è ò.ä.). Àâòîìàòèçì ýòèõ ðèò-
ìîâ ïîçâîëÿåò îðãàíèçìó ïîñòîÿííî ïðèñïî-
ñàáëèâàòüñÿ ê öèêëè÷åñêè èçìåíÿþùèìñÿ óñ-
ëîâèÿì ñðåäû.

2) Ýêçîãåííûå (âíåøíèå) ðèòìû, êîòîðûå îáóñ-
ëîâëåíû ñðåäîâûìè è ñîöèàëüíûìè ñòèìó-
ëàìè. Îíè êîíòðîëèðóþòñÿ îêðóæàþùåé ñðå-
äîé – ñèíõðîíèçàòîðàìè ðèòìîâ – òàêèìè, êàê
îñâåùåíèå, òåìïåðàòóðà, âëàæíîñòü è àòìî-
ñôåðíîå äàâëåíèå. Îíè îáóñëîâëåíû âíåøíè-
ìè ïðè÷èíàìè, êîòîðûå ÿâëÿþòñÿ ýëåìåíòà-
ìè ïðèðîäíîé è ñîöèàëüíîé ñðåäû (íàïðèìåð,
âðåìÿ è ÷àñòîòà ïðèåìà ïèùè, âðåìÿ ñíà,
ðàáî÷åå âðåìÿ è ïð.).
Ã. Õèëüäåáðàíä [Hildebrandt, 1962] êëàññèôè-

öèðîâàë ðèòìû â çàâèñèìîñòè îò èõ ÷àñòîòû. Îí
îïðåäåëèë ñëåäóþùèå ãðàíèöû ðèòìîâ: íåðâíûå

èìïóëüñû (0.01–1 ñåê); ìîçãîâûå èìïóëüñû (0.1–
1 ñåê); ýïèòåëèàëüíàÿ ôèáðèëëÿöèÿ (0.1–1 ñåê);
ïóëüñ (ïðèáëèçèòåëüíî 1 ñåê); äûõàòåëüíûé ðèòì –
âäîõ è âûäîõ (ïðèáëèçèòåëüíî 1 ñåê); ïåðèñòàëü-
òèêà (5–30 ñåê); öèðêóëÿöèÿ êðîâè (10–60 ñåê);
ðèòìû ãëàäêîé ìóñêóëàòóðû (1–60 ìèí).

Îäíàêî íàèáîëåå èçâåñòíîé ÿâëÿåòñÿ êëàññè-
ôèêàöèÿ, ïðåäëîæåííàÿ Ô. Õàëüáåðãîì [Halberg,
1975], êîòîðûé ïîäðàçäåëèë ðèòìû ïî èõ ïåðèî-
äè÷íîñòè, âûäåëèâ âûñîêî÷àñòîòíûå ðèòìû (ñ
ïåðèîäîì äî 30 ìèí); ñðåäíå÷àñòîòíûå ðèòìû (ñ
ïåðèîäîì îò 30 ìèí äî 6 äíåé); íèçêî÷àñòîòíûå
ðèòìû (ñ ïåðèîäîì áîëåå 6 äíåé).

Áîëüøèíñòâî æèâûõ îðãàíèçìîâ (âêëþ÷àÿ è
ëþäåé) õàðàêòåðèçóþòñÿ íåñêîëüêèìè òèïàìè áèî-
ëîãè÷åñêèõ ðèòìîâ: 24-÷àñîâîé ðèòì (ñâÿçàííûé
ñ âðàùåíèåì Çåìëè âîêðóã ñîëíöà è âîêðóã ñâîåé
îñè), ìåñÿ÷íûé ðèòì (ñâÿçàííûé ñ âçàèìîðàñïî-
ëîæåíèåì Çåìëè è ëóíû), ñåçîííûå ðèòìû (ñâÿ-
çàííûå ñî ñìåíîé ñåçîíîâ) è ìóëüòèãîäè÷íûå ðèò-
ìû [Arendt, 1998].

Ðèòìû áèîëîãè÷åñêèõ ôóíêöèé óïðàâëÿþòñÿ
áèîëîãè÷åñêèìè ÷àñàìè, òàê íàçûâàåìûìè îñöèë-
ëÿòîðàìè, ïîñêîëüêó èõ àêòèâíîñòü óâåëè÷èâàåò-
ñÿ è óìåíüøàåòñÿ â ðàçëè÷íîå âðåìÿ ñóòîê. Ïî-
ìèìî 24-÷àñîâîãî ðèòìà ñåêðåöèè ìåëàòîíèíà (ó
ìëåêîïèòàþùèõ øèøêîâèäíàÿ æåëåçà – åäèí-
ñòâåííûé îðãàí, ñåêðåòèðóþùèé ìåëàòîíèí), ñó-
ùåñòâóþò ñåçîííûå ðèòìû, ñâÿçàííûå ñ èçìåíå-
íèåì ïðîäîëæèòåëüíîñòè ñâåòîâîãî äíÿ â òå÷åíèå
ãîäà. Ìåëàòîíèí èãðàåò âàæíóþ ðîëü â ðåãóëÿöèè
ñíà è áîäðñòâîâàíèÿ, ïîýòîìó íåäîñòàòîê ìåëà-
òîíèíà â îðãàíèçìå ìîæåò âûçûâàòü ó íåêîòîðûõ
ëþäåé áåññîííèöó. Ñåçîííûå âàðèàöèè ñåêðåöèè
ìåëàòîíèíà èãðàþò âàæíóþ ðîëü â ðåïðîäóêòèâ-
íîé àêòèâíîñòè æèâîòíûõ, ðàçìíîæàþùèõñÿ â îï-
ðåäåëåííûå ñåçîíû â ðåçóëüòàòå âûáðîñà ãîíà-
äîòðîïíûõ ãîðìîíîâ ãèïîôèçîì [Zawislak, Nowak,
2006].

Â íàñòîÿùåé ñòàòüå îáñóæäàþòñÿ òîëüêî ñå-
çîííûå ðèòìû. Îíè îòíîñÿòñÿ ê íàèáîëåå âàæíûì
ðèòìàì ÷åëîâå÷åñêîé æèçíè, õîòÿ ïðèðîäà èõ íå
âïîëíå ÿñíà. Ïðåäïîëàãàåòñÿ, ÷òî ðèòìû ñâÿçàíû
ñ âðàùåíèåì Çåìëè âîêðóã ñîëíöà (ò.å. ñìåíîé
ñåçîíîâ), à òàêæå ðàçëè÷èÿìè â ôîòîïåðèîäè÷íî-
ñòè, êîëåáàíèÿìè òåìïåðàòóðû, âëàæíîñòè è ò.ä.
Íå ñëåäóåò, îäíàêî, çàáûâàòü è î ñîöèàëüíîì îê-
ðóæåíèè, ñòèìóëû êîòîðîãî ñëåäóåò ïðèíèìàòü âî
âíèìàíèå, ïîñêîëüêó îíè ìîãóò ìîäèôèöèðîâàòü
èëè íèâåëèðîâàòü âëèÿíèå ýòèõ ôàêòîðîâ [Droz-
dowski, 1986].

Ïî ìíåíèþ ß. Áîãóöêîãî [Bogucki, 1967], ñå-
çîííûå ðèòìû æèâûõ îðãàíèçìîâ íîñÿò ýíäîãåí-
íûé õàðàêòåð, îäíàêî èõ ðåãóëÿòîð – ñîëíå÷íàÿ
ýíåðãèÿ – ýêçîãåííà. Ìíîãèå àâòîðû ñ÷èòàþò, ÷òî
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âåñíà, â îñîáåííîñòè ðàííÿÿ âåñíà, îñîáåííî âàæ-
íà äëÿ âûðàáîòêè ðèòìîâ îðãàíèçìà çà ñ÷åò óëü-
òðàôèîëåòîâîãî èçëó÷åíèÿ, èëè ðàäèàöèè Äîðíî
[Bogucki, 1967; Drozdowski, 1984]. Åå âîçäåéñòâèå
íà÷èíàåòñÿ åùå â ôåâðàëå, íî äîñòèãàåò íàèáîëü-
øåé èíòåíñèâíîñòè â ìàðòå-àïðåëå.

Ñåçîííûå (ãîäîâûå) ðèòìû âëèÿþò íà àêòèâ-
íîñòü æèâîòíûõ, â çàâèñèìîñòè îò êëèìàòè÷åñêèõ
óñëîâèé â ðàçëè÷íûå ñåçîíû. Îíè êîíòðîëèðóþò
íà÷àëî è ïðîäîëæèòåëüíîñòü çèìíåé ñïÿ÷êè, ñêî-
ðîñòü ìåòàáîëè÷åñêèõ ïðîöåññîâ (îòëîæåíèå æèðà
îñåíüþ) è ïèùåâîå ïîâåäåíèå (ìèãðàöèè â ïîèñ-
êàõ ïèùè, íàêîïëåíèå çàïàñîâ ïèùè ïåðåä íàñòóï-
ëåíèåì çèìû). Áëàãîäàðÿ ñåçîííûì ðåïðîäóêòèâ-
íûì ðèòìàì, ïîòîìñòâî ïîÿâëÿåòñÿ òîãäà, êîãäà
êëèìàòè÷åñêèå óñëîâèÿ è ïèùåâûå ðåñóðñû îï-
òèìàëüíû. Êëèìàòè÷åñêèå ÿâëåíèÿ èãðàþò ñóùå-
ñòâåííóþ ðîëü â ñèíõðîíèçàöèè ñåçîííûõ ðèòìîâ:
íàïðèìåð, íà÷àëî ñåçîíà äîæäåé îïðåäåëÿåò ãðà-
íèöû ñåçîíà ðàçìíîæåíèÿ ó ìíîãèõ àôðèêàíñêèõ
ïòèö. Ðàçíûå æèâîòíûå (íàïð., îëåíè) ìîãóò îï-
ðåäåëÿòü ñåçîí ãîäà ïî ïðîäîëæèòåëüíîñòè ñâå-
òîâîãî äíÿ. Öèêëû ðîñòà è ðàçìíîæåíèÿ, ìèãðà-
öèè íåêîòîðûõ âèäîâ ðûá, ðåïòèëèé, ïòèö è ìëå-
êîïèòàþùèõ, ñåçîííûå èçìåíåíèÿ öâåòà è òîëùè-
íû âîëîñÿíîãî ïîêðîâà, ñïÿ÷êà è äð., – âñå ýòî
ïðèìåðû ñåçîííûõ ðèòìîâ ïîçâîíî÷íûõ æèâîòíûõ.

Â ïåðâîé ïîëîâèíå ãîäà â îðãàíèçìå ïðåîá-
ëàäàåò ðîëü ñèìïàòè÷åñêîé ñèñòåìû, à âî âòîðîé –
ïàðàñèìïàòè÷åñêîé. Â ïåðåõîäíûå ïåðèîäû ìåæ-
äó áèîëîãè÷åñêîé âåñíîé è ëåòîì, à òàêæå ìåæäó
îñåíüþ è çèìîé íàáëþäàþòñÿ ìíîãî÷èñëåííûå
àíòèðèòìû. Â òåïëîå âðåìÿ ãîäà îáùèé îáìåí
âåùåñòâ îðãàíèçìà óâåëè÷èâàåòñÿ, à â õîëîäíîå –
óìåíüøàåòñÿ. Ýòî ïðèâîäèò ê îïðåäåëåííûì ôè-
çè÷åñêèì ýôôåêòàì ó ÷åëîâåêà: íàïðèìåð, äåòè
ðàñòóò â äëèíó âåñíîé è îñåíüþ, à çèìîé óâåëè-
÷èâàåòñÿ âåñ òåëà. Àíàáîëè÷åñêèå ïðîöåññû íàè-
áîëåå èíòåíñèâíû ìåæäó àïðåëåì è ñåíòÿáðåì, ñ
îêòÿáðÿ ïî ìàé íàñòóïàåò ïåðèîä îòíîñèòåëüíîé
ñòàáèëèçàöèè [Malinowski, Strzalko, 1999]. Ïåðå-
õîäíûå ïåðèîäû (âåñíà, îñåíü) íå ñëèøêîì áëà-
ãîïðèÿòíû äëÿ ÷åëîâå÷åñêîãî îðãàíèçìà.

Âñëåäñòâèå èõ âîçìîæíîãî ïðàêòè÷åñêîãî ïðè-
ìåíåíèÿ, áèîëîãè÷åñêèå ðèòìû èìåþò áîëüøîå
çíà÷åíèå äëÿ ôèçè÷åñêîãî âîñïèòàíèÿ è ñïîðòà,
ïîñêîëüêó çàäà÷åé ïîñëåäíèõ ÿâëÿåòñÿ äîñòèæå-
íèå íàèëó÷øåé ýôôåêòèâíîñòè ôóíêöèîíèðîâà-
íèÿ ÷åëîâå÷åñêîãî îðãàíèçìà. Äëÿ öåëåé ôèçè÷å-
ñêîãî âîñïèòàíèÿ Ç. Äðîçäîâñêè [Drozdowski, 1984]
ïðåäëîæèë ñëåäóþùóþ óïðîùåííóþ êëàññèôèêà-
öèþ ðèòìîâ: ðèòì ðàáîòû è ñïîðòèâíîé áîðüáû,
24-÷àñîâîé ðèòì, íåäåëüíûé ðèòì, òðåíèðîâî÷íûå
ìèêðîöèêëû, ìåñÿ÷íûå ðèòìû, ñåçîííûå ðèòìû,
ìóëüòèãîäè÷íûå ðèòìû.

Îòñþäà âûòåêàåò íåîáõîäèìîñòü çíàíèÿ çà-
êîíîìåðíîñòåé ñåçîííîé èçìåí÷èâîñòè ïðåïîäà-
âàòåëÿìè ôèçâîñïèòàíèÿ, òðåíåðàìè è äðóãèìè
ñïåöèàëèñòàìè â îáëàñòè ôèçè÷åñêîé êóëüòóðû.

Â íàñòîÿùåé ðàáîòå ñäåëàíà ïîïûòêà îòâå-
òèòü íà ñëåäóþùèå äâà âîïðîñà:
1. êàêèå èçìåíåíèÿ â ñîñòàâå òåëà è äâèãàòåëü-

íûõ ñïîñîáíîñòÿõ ñòóäåíòîâ ïðîèñõîäÿò â
òå÷åíèå àêàäåìè÷åñêîãî ãîäà;

2. êàêîâû åñòåñòâåííûå ñåçîííûå ðèòìû èëè
íàèáîëåå ýôôåêòèâíûå ïåðèîäû äëÿ âûÿâ-
ëåíèÿ ñïîñîáíîñòåé ñòóäåíòîâ óíèâåðñèòåòà
â òå÷åíèå ãîäà.

Материал и методы

Äëÿ âûÿâëåíèÿ èçìåíåíèé â ñîñòàâå òåëà è
äâèãàòåëüíûõ ñïîñîáíîñòÿõ áûëî îáñëåäîâàíî
175 ñòóäåíòîê Óíèâåðñèòåòà Çåëåíîé Ãóðû. Âñå
îáñëåäóåìûå ñòóäåíòêè áûëè ïîëüñêîãî ïðîèñõîæ-
äåíèÿ è ðîäèëèñü â Ïîëüøå. Èõ ñðåäíèé âîçðàñò
â íà÷àëå îáñëåäîâàíèÿ ñîñòàâèë 19.6 ãîäà. Òåñ-
òû ïðîâîäèëèñü â òå÷åíèå ãîäà â ñëåäóþùèå ïå-
ðèîäû:

– îêòÿáðü 2007 ãîäà (îñåíü);
– ôåâðàëü 2008 ãîäà (çèìà);
– ìàé 2008 ãîäà (âåñíà).
Îáñëåäîâàíèå ïðîâîäèëè â ñïîðòèâíîì çàëå

âî âðåìÿ îáÿçàòåëüíûõ çàíÿòèé ïî ôèçêóëüòóðå
(âñå ñòóäåíòû çàíèìàþòñÿ ôèçêóëüòóðîé äâà ÷àñà
â íåäåëþ). Ñòóäåíòêè, ïðèíèìàâøèå ó÷àñòèå â
îáñëåäîâàíèè, áûëè ïåðâîêóðñíèöàìè è äàëè ñî-
ãëàñèå íà òåñòèðîâàíèå. Íèêòî èç ñòóäåíòîê ýòîé
ãðóïïû íå áûë îñâîáîæäåí âðà÷îì îò çàíÿòèé
ôèçêóëüòóðîé, ïîýòîìó ìîæíî ñ÷èòàòü, ÷òî âñå îíè
áûëè çäîðîâûìè.

Âî âðåìÿ ïåðâîãî ÷àñà èç äâóõ÷àñîâûõ çàíÿ-
òèé èçìåðÿëèñü äëèíà è âåñ òåëà; çàòåì ñ ïîìî-
ùüþ ìåòîäà áèîèìïåäàíñîìåòðèè è àíàëèçàòîðà
RJL (÷åòûðåõïîëÿðíàÿ ìîäåëü Àêåðíà) îïðåäåëÿ-
ëè ñîñòàâ òåëà. Äàëåå, ïîñëå 5-ìèíóòíîãî ðàçî-
ãðåâà ïðîâîäèëè òåñòû äâèãàòåëüíûõ ñïîñîáíîñ-
òåé.

Äëÿ îöåíêè îáùèõ ôèçè÷åñêèõ êà÷åñòâ ñòó-
äåíòîê èñïîëüçîâàëè ìåòîä Ñ. Ïèëè÷à [Pilicz, 1971],
êîòîðûé âêëþ÷àåò â ñåáÿ ñëåäóþùèå òåñòû:

– ëîâêîñòü îöåíèâàëàñü ñ ïîìîùüþ òðîéíîãî
«÷åëíî÷íîãî» áåãà;
– ïðûãó÷åñòü ñ ïîìîùüþ ïðûæêà â äëèíó ñ
ìåñòà;
– äèíàìè÷åñêàÿ ñèëà âåðõíèõ êîíå÷íîñòåé ñ
ïîìîùüþ áðîñêà ìÿ÷à íàä ãîëîâîé (äëÿ æåí-
ùèí âåñ ìÿ÷à 2 êã, äëÿ ìóæ÷èí – 3 êã);
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– âûíîñëèâîñòü èçìåðÿëè òåñòîì Áåðïè (áðî-
ñîê íîãè íàçàä – öèêëû).

Ïîìèìî âûøåïåðå÷èñëåííûõ, îöåíèâàëèñü ñëå-
äóþùèå ìîòîðíûå êà÷åñòâà:
– ñêîðîñòíûå êà÷åñòâà – ïî âðåìåíè âûïîë-
íåíèÿ 20 ïðèñåäàíèé;
– ãèáêîñòü – ãëóáèíîé íàêëîíà âïåðåä;
– ñòàòè÷åñêàÿ ñèëà ïðàâîé è ëåâîé êèñòè èç-
ìåðÿëàñü äèíàìîìåòðîì.
Âñå âûøåïåðå÷èñëåííûå ïðèçíàêè è ìåòîäû

òåñòèðîâàíèÿ áûëè âûáðàíû, ïîòîìó ÷òî îíè äî-
ñòóïíû, ïðîñòû äëÿ âûïîëíåíèÿ è íå çàíèìàþò
ìíîãî âðåìåíè. Âûøåîïèñàííûå òåñòû îáû÷íî
èñïîëüçóþòñÿ êàê ÷àñòü îáùèõ òåñòîâ ôèçè÷åñêèõ
ñïîñîáíîñòåé. Èõ íàäåæíîñòü è àêêóðàòíîñòü áûëè
íåîäíîêðàòíî ïîäòâåðæäåíû ðÿäîì èññëåäîâàòå-
ëåé [Denisiuk, Milicerowa, 1969; Drozdowski, 1965].

Ñîáðàííûå ìàòåðèàëû áûëè ïðîàíàëèçèðî-
âàíû ñ ïîìîùüþ ïðîãðàììû STATISTICA 8.0 äëÿ
Windows 2000. Îñíîâíûå ñòàòèñòè÷åñêèå õàðàê-
òåðèñòèêè áûëè âû÷èñëåíû äëÿ âñåõ ïðèçíàêîâ â
êàæäîé ñåðèè èçìåðåíèé (ñðåäíåàðèôìåòè÷åñêàÿ
âåëè÷èíà Õ, ñðåäíåêâàäðàòè÷åñêîå îòêëîíåíèå S,
min – max çíà÷åíèÿ è êîýôôèöèåíò âàðèàöèè V).
Èçìåíåíèÿ êîìïîíåíòîâ ñîñòàâà òåëà è äâèãàòåëü-
íûõ ñïîñîáíîñòåé â çàâèñèìîñòè îò ñåçîíà ãîäà
áûëè ïðîàíàëèçèðîâàíû èñõîäÿ èç ñðåäíåãî óâå-
ëè÷åíèÿ èëè óìåíüøåíèÿ ïðèçíàêîâ â ñîîòâåò-
ñòâóþùèõ ñåðèÿõ èçìåðåíèé. Äëÿ ïðîâåðêè ãèïî-
òåçû î äîñòîâåðíîñòè âûÿâëåííûõ ðàçëè÷èé ïðè-
ìåíÿëè t-òåñò Ñòüþäåíòà [Guilford, 1960; Szczotka,
1976; Issel, 1976]. Äëÿ âûÿâëåíèÿ ðàçëè÷èé ìåæäó
ãðóïïàìè ïðîâîäèëè òàêæå äèñïåðñèîííûé àíà-
ëèç (one-way ANOVA).

Результаты

Ñðåäíÿÿ äëèíà òåëà æåíùèí, ïðèíèìàâøèõ
ó÷àñòèå â îáñëåäîâàíèè, ñîñòàâèëà â îêòÿáðå
165.45 ñì. Ïðèíèìàÿ âî âíèìàíèå, ÷òî ïðîäîëü-
íûé ðîñò ó ìîëîäûõ âçðîñëûõ æåíùèí ïðåêðàùà-
åòñÿ, äëèíó òåëà â ïîñëåäóþùèõ ñåðèÿõ íå èçìå-
ðÿëè.

Ðèòìè÷åñêàÿ ñåçîííàÿ èçìåí÷èâîñòü ëó÷øå
âñåãî ïðîÿâëÿåòñÿ â äèíàìèêå âåñà òåëà, ïîâåðõ-
íîñòè òåëà è æèðîâîé òêàíè: ñàìûå âûñîêèå ïî-
êàçàòåëè áûëè îáíàðóæåíû çèìîé, à âåñíîé èõ
çíà÷åíèÿ ñíèæàëèñü (òàáë. 1).

Âåñíîé âåñî-ðîñòîâîé èíäåêñ, ïîâåðõíîñòü
òåëà, òîùàÿ ìàññà òåëà èìåëè íàèâûñøèå çíà÷å-
íèÿ. Áîëüøåå ðàçâèòèå æèðîîòëîæåíèÿ ó æåíùèí
è áîëüøàÿ âàðèàáåëüíîñòü ìàññû òåëà çàòðóäíÿ-
þò âûÿâëåíèå óâåëè÷åíèÿ ìûøå÷íîé òêàíè è îáóñ-

ëîâëèâàþò áîëüøèå êîëåáàíèÿ ìåæäó îñåííå-çèì-
íèìè è çèìíå-âåñåííèìè ñåðèÿìè èçìåðåíèé
(òàáë. 2). Ïîòåðÿ âåñà òåëà è æèðîâîé ìàññû âåñ-
íîé òàêæå, âåðîÿòíî, âûçâàíà ÷ðåçìåðíîé ïîäãî-
òîâêîé ê ýêçàìåíàì â ôåâðàëå.

Îñåíüþ âåñî-ðîñòîâîé èíäåêñ, æèðîâàÿ òêàíü
(êã), ÒÌÒ è ñîäåðæàíèå âîäû â òåëå (êã) áûëè íàè-
ìåíüøèìè (òàáë. 3). Òàêèì îáðàçîì, îñåíü – íå
ñàìîå ïîäõîäÿùåå âðåìÿ äëÿ äîñòèæåíèÿ íàèâûñ-
øèõ çíà÷åíèé èçó÷åííûõ ìîðôîëîãè÷åñêèõ ïðè-
çíàêîâ ó ñòóäåíòîê.

Ïîäðîáíàÿ õàðàêòåðèñòèêà ñðåäíèõ çíà÷åíèé
èçó÷åííûõ äâèãàòåëüíûõ ñïîñîáíîñòåé ïðåäñòàâ-
ëåíà â òàáë. 4, à äîñòîâåðíîñòè ðàçëè÷èé – â òàáë.
5. Ñîãëàñíî ïðèâåäåííûì â òàáë. 4 äàííûì, íàè-
âûñøèå ñðåäíèå çíà÷åíèÿ âñåõ äâèãàòåëüíûõ ñïî-
ñîáíîñòåé çàðåãèñòðèðîâàíû îñåíüþ, à ñàìûå
íèçêèå – âåñíîé. Çèìîé ðåçóëüòàòû òåñòèðîâàíèÿ
áûëè ñðåäíèìè.

Â êîíòåêñòå ñåçîííûõ ðàçëè÷èé (òàáë. 6) áûëî
îáíàðóæåíî îòíîñèòåëüíî áîëüøîå ñíèæåíèå
ñðåäíèõ çíà÷åíèé âçðûâíîé ñèëû íèæíèõ êîíå÷-
íîñòåé, èçìåðåííûõ â ïåðèîäû îñåíü-âåñíà è
îñåíü-çèìà; ñòàòè÷åñêîé ñèëà ëåâîé è ïðàâîé êè-
ñòè â òå æå ïåðèîäû; ëîâêîñòè è äèíàìè÷åñêîé
ñèëû ðóê. Ñèìïòîìàòè÷íî, ÷òî íå îáíàðóæåíî ñòà-
òèñòè÷åñêè çíà÷èìûõ ðàçëè÷èé ìåæäó ñåçîíàìè
â ïîêàçàòåëÿõ ëîâêîñòè è ñêîðîñòíûõ êà÷åñòâàõ.
Õàðàêòåðíîé îñîáåííîñòüþ ïîêàçàòåëåé äèíàìî-
ìåòðèè, âçðûâíîé ñèëû íèæíèõ êîíå÷íîñòåé è
ëîâêîñòè ÿâëÿåòñÿ èõ âûñîêàÿ âàðèàáåëüíîñòü ïîä
âëèÿíèåì óñëîâèé îêðóæàþùåé ñðåäû. Íåáîëü-
øèå ðàçëè÷èÿ äâèãàòåëüíûõ êà÷åñòâ áûëè îáíà-
ðóæåíû ïðè ñðàâíåíèè ðåçóëüòàòîâ çèìíèõ è âå-
ñåííèõ òåñòîâ.

Обсуждение результатов

Ñåçîííàÿ èçìåí÷èâîñòü ôóíêöèîíèðîâàíèÿ
îðãàíèçìà îáóñëîâëèâàåò ðàçëè÷èÿ â åãî ôèçè-
÷åñêèõ îñîáåííîñòÿõ. Èññëåäîâàíèå ñåçîííûõ
ðàçëè÷èé êîìïîíåíòîâ ìàññû òåëà è íåêîòîðûõ
ôèçè÷åñêèõ õàðàêòåðèñòèê ïðîâîäèëîñü ìíîãèìè
àâòîðàìè [Ãîäèíà ñ ñîàâò., 2008; Milicerowa, 1951;
Osinski, 1988; Szopa, 1992; Rygula, 1995; Tatarczuk,
1987, 1987à, 2006], êîòîðûå ïîêàçàëè íàëè÷èå
äâóõ îñíîâíûõ ïåðèîäîâ âî âðåìÿ êàëåíäàðíîãî
ãîäà: îäèí – îñåíü è äðóãîé – âåñíà.

Ïðîâåäåííûé íàìè àíàëèç ïîêàçûâàåò, ÷òî
ñàìûå âûñîêèå çíà÷åíèÿ ìàññû òåëà, æèðîâîé
òêàíè è ïîâåðõíîñòè òåëà îáíàðóæåíû çèìîé, à
ñàìûå íèçêèå – âåñíîé. Ýòî îáúÿñíÿåòñÿ òåì, ÷òî
ïåðåä íàñòóïëåíèåì çèìû â òåëå ÷åëîâåêà óâå-
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Òàáëèöà 1. Ñîìàòè÷åñêèå õàðàêòåðèñòèêè è êîìïîíåíòû ñîñòàâà òåëà â ðàçëè÷íûå ñåçîíû
ó îáñëåäîâàííûõ ñòóäåíòîê
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Òàáëèöà 2. Ñåçîííûå ðàçëè÷èÿ ìåæäó èçó÷åííûìè ñîìàòè÷åñêèìè õàðàêòåðèñòèêàìè
è êîìïîíåíòàìè ñîñòàâà ó îáñëåäîâàííûõ ñòóäåíòîê

Ïðèìå÷àíèÿ. * – p<0.05; ** –- p<0.01; *** – p<0.001

Òàáëèöà 3. Êà÷åñòâåííàÿ õàðàêòåðèñòèêà èçó÷åííûõ ïðèçíàêîâ ó îáñëåäîâàííûõ ñòóäåíòîê
â ðàçíûå ñåçîíû
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ëè÷èâàþòñÿ çàïàñû æèðà äëÿ ïðèñïîñîáëåíèÿ ê
íèçêèì òåìïåðàòóðàì ýòîãî ñåçîíà ãîäà. Áîëåå
òîãî, îáùèé óðîâåíü ìåòàáîëèçìà çèìîé ñíèæà-
åòñÿ, ìåíüøåå êîëè÷åñòâî ýíåðãèè ïîòðåáëÿåòñÿ
è ñæèãàåòñÿ, ÷òî (âêóïå ñ ðîæäåñòâåíñêèìè è íî-
âîãîäíèìè ïðàçäíèêàìè) óñêîðÿåò óâåëè÷åíèå
âåñà è íå ñïîñîáñòâóåò ïîõóäåíèþ. Âåñíîé ìàññà
òåëà è æèðîâàÿ ìàññà ïîíèæàþòñÿ. Ýòî íîðìàëü-
íàÿ ðåàêöèÿ îðãàíèçìà íà ïîâûøåíèå òåìïåðà-
òóðû îêðóæàþùåé ñðåäû, áîëåå ñèëüíóþ èíñîëÿ-
öèþ, áîëåå èíòåíñèâíîå ïîòîîòäåëåíèå è óâåëè-
÷åíèå îñíîâíîãî îáìåíà. Ýòè ðåàêöèè îðãàíèçìà
âåñíîé áûëè ïîäòâåðæäåíû Ã. Ìèëèöåðîâîé
[Milicerowa, 1951]. Òàêèì îáðàçîì, ñïðàâåäëèâî,
÷òî âåñíîé çíà÷åíèÿ ìàññû òåëà è æèðîâîé òêàíè
äîñòèãàþò ñâîåãî ìèíèìóìà.

Ìíîãèå àâòîðû ïîä÷åðêèâàþò, ÷òî âòîðàÿ ïî-
ëîâèíà ó÷åáíîãî ãîäà, çàõâàòûâàþùàÿ îñåíü è

çèìó, ìîæåò ðàññìàòðèâàòüñÿ êàê íàèáîëåå áëà-
ãîïðèÿòíàÿ äëÿ ÷åëîâå÷åñêîãî îðãàíèçìà; òîãäà
êàê êàíóí âåñíû è âåñíà ñ÷èòàþòñÿ ìåíåå áëàãî-
ïðèÿòíûìè ïåðèîäàìè [Kielczewski, 1965; Bogucki,
1967].

Íàèáîëåå ÿðêèå ðåçóëüòàòû áûëè ïîëó÷åíû
â îòíîøåíèè ñåçîííûõ èçìåíåíèé äâèãàòåëüíûõ
ñïîñîáíîñòåé. Íàèâûñøèå ñðåäíèå çíà÷åíèÿ äâè-
ãàòåëüíûõ òåñòîâ áûëè îòìå÷åíû îñåíüþ è ñàìûå
íèçêèå – âåñíîé. Ýòî ñîãëàñóåòñÿ ñ äàííûìè äðó-
ãèõ àâòîðîâ. Òàê, ïðè òåñòèðîâàíèè ãðóïïû ñòóäåí-
òîâ íàèâûñøèå äîñòèæåíèÿ áûëè îáíàðóæåíû
îñåíüþ, à íå â çèìíå-âåñåííåå âðåìÿ [Rygula,
1995]. Ïî ìíåíèþ Ïôëþãáàéëà [Pflugbeil, 1994], â
Ãåðìàíèè 54% ìóæ÷èí è 60 % æåíùèí ñòðàäàþò
îò òàê íàçûâàåìîé «âåñåííåé óñòàëîñòè» â ïåðè-
îä ìåæäó ìàðòîì è ìàåì. ×åëîâå÷åñêèå ñïîñîá-
íîñòè äîñòèãàþò ïèêà â ìàå è èþíå, çàòåì îíè

Òàáëèöà 4. Äâèãàòåëüíûå õàðàêòåðèñòèêè â ðàçíûå ñåçîíû â ãðóïïå ñòóäåíòîê
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Òàáëèöà 5. Ñåçîííûå ðàçëè÷èÿ ìåæäó èçó÷åííûìè äâèãàòåëüíûìè õàðàêòåðèñòèêàìè
ó îáñëåäîâàííûõ ñòóäåíòîê

Ïðèìå÷àíèÿ. * – p<0.05; ** –- p<0.01; *** – p<0.001

Òàáëèöà 6. Êà÷åñòâåííàÿ õàðàêòåðèñòèêà èçó÷åííûõ äâèãàòåëüíûõ ïðèçíàêîâ
ó îáñëåäîâàííûõ ñòóäåíòîê â ðàçíûå ñåçîíû
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íåñêîëüêî ñíèæàþòñÿ è â ñåíòÿáðå âíîâü ñëåãêà
ïîâûøàþòñÿ [Pflugbeil, 2000]. Áîëåå òîãî, àíàáî-
ëè÷åñêèå ïðîöåññû â îðãàíèçìå îòëè÷àþòñÿ íàè-
áîëüøåé èíòåíñèâíîñòüþ â ïåðèîä ìåæäó àïðå-
ëåì è ñåíòÿáðåì, à âðåìÿ ñ îêòÿáðÿ ïî ìàðò õà-
ðàêòåðèçóåòñÿ îòíîñèòåëüíîé ñòàáèëüíîñòüþ
[Malinowski, Strzalko, 1999].

Ïî ìíåíèþ Òàòàð÷óêà [Tatarczuk, 1987, 1987à,
2006], ïåðåõîä îò îñåíè ê çèìå (äåêàáðü) è êàíóí
âåñíû (âòîðàÿ ïîëîâèíà ìàðòà) – ýòî ïåðèîäû,
êîãäà äîñòèæåíèå âûñîêèõ çíà÷åíèé äâèãàòåëüíûõ
ñïîñîáíîñòåé âðÿä ëè âîçìîæíî, à çíà÷èò, èçëèø-
íèå ôèçè÷åñêèå óñèëèÿ íå ðåêîìåíäîâàíû.

Ðàçóìååòñÿ, òåîðèÿ áèîðèòìîâ, íå ÿâëÿåòñÿ
èäåàëüíûì ðåøåíèåì, íî ìîæåò áûòü âåñüìà ïî-
ëåçíûì èíñòðóìåíòîì. Áèîëîãè÷åñêèå ìåõàíèç-
ìû, êîòîðûå îáóñëîâëèâàþò ôóíêöèîíèðîâàíèå
÷åëîâå÷åñêîãî îðãàíèçìà, âñå åùå íåäîñòàòî÷íî
èçó÷åíû. Ñëåäóåò íàäåÿòüñÿ, îäíàêî, ÷òî ëþäè êàê
ìûñëÿùèå ñóùåñòâà ïîéìóò, ÷òî æèòü â ñîãëàñèè
ñî ñâîèìè áèîëîãè÷åñêèìè ÷àñàìè – çíà÷èò, æèòü
â ñîãëàñèè ñ ïðèðîäîé [Bieganowski et al., 2005].

Выводы

1. Âåñ òåëà è æèðîâàÿ òêàíü äîñòèãàëè ó ñòóäåí-
òîê íàèáîëüøèõ ñðåäíèõ çíà÷åíèé çèìîé.
Âåñíîé ìàêñèìàëüíîãî ðàçâèòèÿ äîñòèãàëè
îáùåå êîëè÷åñòâî âîäû è òîùàÿ ìàññà òåëà.
Îñåíüþ áîëüøèíñòâî ñîìàòè÷åñêèõ õàðàêòå-
ðèñòèê èìåëè ñðåäíèå èëè íèçêèå çíà÷åíèÿ.

2. ×òî êàñàåòñÿ ñåçîííûõ èçìåíåíèé äâèãàòåëü-
íûõ ñïîñîáíîñòåé, òî â ýòîì ñëó÷àå ðåçóëü-
òàòû áûëè îäíîçíà÷íûìè: íàèâûñøèå ñðåä-
íèå çíà÷åíèÿ íàáëþäàëèñü ó ñòóäåíòîê îñå-
íüþ è ìèíèìàëüíûå – âåñíîé. Çèìîé ðåçóëü-
òàòû äâèãàòåëüíûõ òåñòîâ áûëè ñðåäíèìè ïî
îòíîøåíèþ ê îñåííåìó èëè çèìíåìó ñåçîíó.

3. Ïîëó÷åííûå ðåçóëüòàòû èìåþò âûñîêîå ïðàê-
òè÷åñêîå ïðèìåíåíèå: îíè äàþò îñíîâàíèå
ñ÷èòàòü, ÷òî ëþáîå òåñòèðîâàíèå èëè èçìå-
ðåíèÿ âî âðåìÿ çàíÿòèé ïî ôèçè÷åñêîìó âîñ-
ïèòàíèþ äîëæíû ïðîâîäèòüñÿ ëèáî îñåíüþ
(îêòÿáðü-íîÿáðü) ëèáî ïîçäíåé âåñíîé (àï-
ðåëü-ìàé).
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SEASONAL CHANGEABILITY OF THE BODY COMPOSITION
AND SELECTED MOTOR ABILITIES OF ZIELONA GORA
UNIVERSITY FEMALE STUDENTS

J. Tatarczuk, R. Asienkiewicz

Division of Physical Education, Zielona Gora University, Poland

Aim of the research was to determine the seasonal changeability of somatic structures and motor abilities
of Zielona Góra University female students.

Materials and methods. During the academic year 2007/2008 a group of 175 female students of Zielona
Gora University was tested. They were all of Polish origin, born in Poland. Their average age at the time
preliminary tests were done was 19.6. The tests were conducted during the academic year in the following
months: October 2007 (autumn); February 2008 (winter); May 2008 (spring). Height, body mass, the Rohrer’s
index, body surface, fat tissues, lean body mass and body water were measured. The body composition was
tested with RJL analyzer (tetrapolar Akern model) using the bioimpedance method (BIA). Then motor abilities
were tested using various tests, including S. Pilicz’s test [1971]: agility was tested with the triple «envelope»
zigzag run; jumping ability was tested with standing long jump; the dynamic power of upper limbs was tested
with an overhead medicine ball throw (for females the ball weighed 2 kg and for males 3 kg); endurance was
measured with Burpee Test; speed was measured by checking the time of doing 20 knee-bends; suppleness
was measured by checking the depth of standing forward bend; the static power of the right and left hand
was measured with the dynamometer. The above qualities and the testing methods were selected because
they were easily available, easy to conduct and they did not take much time. The applied tests are commonly
used as part of general physical ability tests. Their reliability and accuracy had already been verified [Denisiuk,
Milicerowa, 1969; Drozdowski, 1965]. Statistical analysis was performed with the package STATISTICA 8.0
for Windows 2000.

Results and Discussion. After the qualitative and quantitative analysis the following conclusions were
drawn: As far as the examined somatic structures are concerned, the body mass and fat tissue of the female
students were the highest in winter season. In spring their body water and LBM were the highest. In autumn
the majority of the somatic qualities were on their medium or lowest level. As far as motor abilities are
concerned their seasonal distribution is unequivocal. The motor abilities of the female students reached their
highest average values in autumn and the lowest in spring. Winter was the time when the students’ ability
was on a medium level in relation to autumn and spring. The results are of high applicability. They lead to the
conclusion that any tests and measurements during physical education classes should be conducted in
autumn (October-November) or late spring (April-May).

Key words: physical anthropology, physical education, height, weight, body composition, motor abilities,
seasonal changes, Polish female university students


