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Âíåäðåíèå íîâûõ ìåòîäèê ïîäãîòîâêè ñïîðòñìåíîâ è îáó÷åíèÿ ôèçè÷åñêîé êóëüòóðå òðåáóåò îáÿçàòåëüíîãî ìåäè-
öèíñêîãî ñîïðîâîæäåíèÿ. Èíôîðìàòèâíîñòü äèàãíîñòèêè ôóíêöèîíàëüíîé àäåêâàòíîñòè èñïîëüçóåìûõ íàãðóçîê äî-
ñòèãàåòñÿ ïðè óñëîâèè ìíîãîïàðàìåòðîâûõ îäíîâðåìåííûõ òåñòèðîâàíèé ñèñòåì, îïðåäåëÿþùèõ îáùèé ãîìåîñòàç îð-
ãàíèçìà. Öåëü. Îöåíêà èçìåíåíèé â ïðåîáëàäàþùåì íàïðàâëåíèè îáìåííûõ ïðîöåññîâ ïðè çàíÿòèÿõ ôèçè÷åñêîé êó-
ëüòóðîé ïî îðèãèíàëüíîé ìåòîäèêå, ñ ïîâûøåííûì óðîâíåì íàãðóçêè. Ìåòîäû. Ìåòîäîì ëàçåðíîé êîððåëÿöèîííîé
ñïåêòðîñêîïèè èññëåäîâàíû ïðîáû ìî÷è 179 ñòóäåíòîâ 1—2 êóðñîâ, èñõîäíûé âîçðàñò 17,5 ± 1,5 ãîäà, èç íèõ
126 äåâóøåê è 53 þíîøè. Äëÿ èçó÷åíèÿ ïàðàìåòðîâ ïñèõîìîòîðíîé ðåãóëÿöèè (ïðèáîðíî-àïïàðàòíûé êîìïëåêñ
«ÓÏÌÄ-01-ÈÍÒÎÊÑ») è èõ ñâÿçè ñ ïðåîáëàäàþùèì íàïðàâëåíèåì îáìåííûõ ïðîöåññîâ îáñëåäîâàíî 600 øêî-
ëüíèêîâ îáîåãî ïîëà â âîçðàñòå îò 15 äî 16 ëåò, íå îòÿãîùåííûõ âåðèôèöèðîâàííûìè õðîíè÷åñêèìè çàáîëåâàíèÿìè.
Ðåçóëüòàòû. Ïåðâè÷íîå èçìåðåíèå áûëî ïðåäïðèíÿòî ñ öåëüþ âûÿâëåíèÿ ïðåîáëàäàþùèõ íàïðàâëåíèé ìåòàáîëè÷å-
ñêèõ ñäâèãîâ â èçó÷àåìîé ãðóïïå äî íà÷àëà îáó÷åíèÿ ïî ðàçðàáîòàííîé ìåòîäèêå. Ïîêàçàíî, ÷òî îñíîâíîé âêëàä âíî-
ñÿò êàòàáîëè÷åñêèå è àíàáîëè÷åñêèå ñäâèãè (49% è 41% ñîîòâåòñòâåííî) ïðè íåáîëüøîì ïðåäñòàâèòåëüñòâå ñìå-
øàííûõ (7%) è íîðìàëüíûõ (3%). ×åðåç 1 ãîä çàíÿòèé ïî ðàçðàáîòàííîé ìåòîäèêå âûÿâëåíî ñòàòèñòè÷åñêè çíà÷è-
ìîå ñíèæåíèå äîëè ñòóäåíòîâ ñ àíàáîëè÷åñêèì õàðàêòåðîì îáìåííûõ ïðîöåññîâ. Äëÿ äîïîëíèòåëüíîãî îáîñíîâàíèÿ
ñâÿçè îáìåííûõ ïðîöåññîâ è ïàðàìåòðîâ ïñèõîìîòîðíîé ôóíêöèè îðãàíèçìà, ÿâëÿþùåéñÿ îñíîâîé â îáåñïå÷åíèè ôè-
çèîëîãèè äâèæåíèÿ, áûëî îáñëåäîâàíî 600 øêîëüíèêîâ îáîåãî ïîëà â âîçðàñòå îò 15 äî 16 ëåò, íå îòÿãîùåííûõ âå-
ðèôèöèðîâàííûìè õðîíè÷åñêèìè çàáîëåâàíèÿìè. Ïî ìåðå ñíèæåíèÿ àíàáîëè÷åñêîãî è íàðàñòàíèÿ ñòåïåíè êàòàáîëè-
÷åñêîãî ñäâèãà íàáëþäàåòñÿ ñíèæåíèå ÷àñòîò âñòðå÷àåìîñòè è íàèáîëåå äëèòåëüíûõ öèêëîâ äâèæåíèÿ, à òàêæå îøè-
áî÷íûõ êîððåêöèé êàê ñî ñòîðîíû ýêñòåíçîðîâ, òàê è ôëåêñîðîâ. Îïèñàííàÿ çàêîíîìåðíîñòü âûÿâëÿåòñÿ ïî âñåì
5 íåçàâèñèìûì êðèòåðèÿì è â ñòðîãîì ñîîòâåòñòâèè ñî ñòåïåíüþ íàðàñòàíèÿ êàòàáîëè÷åñêèõ ñäâèãîâ è, ñîîòâåòñò-
âåííî, óìåíüøåíèÿ àíàáîëè÷åñêèõ. Çàêëþ÷åíèå. Îáíàðóæåííàÿ ñâÿçü õàðàêòåðà îáìåííûõ ïðîöåññîâ ñ íåêîòîðûìè
ïîêàçàòåëÿìè ïñèõîìîòîðèêè äàåò îñíîâàíèÿ ïîëàãàòü, ÷òî ìåòîäèêà îáó÷åíèÿ ôèçè÷åñêîé êóëüòóðå ñ ïîâûøåííûìè
íàãðóçêàìè ïðè äàëüíåéøåì ïðèìåíåíèè îêàæåò áëàãîòâîðíîå âîçäåéñòâèå íà çäîðîâüå ñòóäåíòîâ.
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Introduction of new methods of athletic training and physical education requires obligatory medical support. The optimal
approach is the technique that allows achieving intensive progress of sports mastery and physical fitness under conditions of
greatest balance of individual indicators and integrated level of functional systems that determine the adaptive reserves of the
body and fully meet the criteria of healthy population of the same age and gender. Informative diagnostics of functional ade-
quacy of physical exercise can be achieved via simultaneous multivariate testing of systems determining the integral body ho-
meostasis. Goal. Evaluation of changes in prevailing direction of metabolic processes during physical exercise by the original
methodology characterized by intensive physical exercise. Methods. Urine samples from 179 first-second-year students
aged 17.5 ± 1.5 years (initially), 126 girls and 53 boys, were analyzed by laser correlation spectroscopy. To study parame-
ters of psychomotor regulation (UPMD-01-INTOKS complex) and their correlations with predominant direction of meta-
bolic processes 600 schoolchildren of both sexes aged 15—16 years without documented chronic diseases (I health group)
were tested. Results. Baseline parameters were measured to characterize the prevailing directions of metabolic shifts in the
examined group before the start of training by the developed technique. Predominant contribution of catabolic and anabolic
shifts (49% and 41%, respectively) and minor contribution of mixed (7%) and normal (3%) shifts were found. After
1-year training by the developed technique, the number of students with anabolic type of metabolic processes significantly
decreased. As anabolic shifts decrease and catabolic shifts increase, the frequencies of the longest movement cycles of both
extensors and flexors, the most erroneous corrections, and the most stressed states of flexor-extensor muscles decreased. This
pattern was revealed for all 5 independent criteria and in strict accordance with the increase of catabolic and decrease in ana-
bolic shifts. Conclusion. The revealed correlation between the directions of metabolic processes and some psychomotor pa-
rameters suggests that this technique will have a positive impact on the health of students.
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Ââåäåíèå

Ñîçäàííàÿ â ñòðàíå ñèñòåìà ìåäèöèíñêîãî îáåñïå-
÷åíèÿ ôèçè÷åñêîé êóëüòóðû è ñïîðòà â òå÷åíèå ïî-
ñëåäíèõ ëåò ïåðåæèëà îïðåäåëåííûé ïåðèîä ñòàãíà-
öèè, ñâÿçàííûé êàê ñ ñåðüåçíûìè ôèíàíñîâûìè òðóä-
íîñòÿìè îòðàñëè, òàê è ñ ðåîðãàíèçàöèåé, ëèêâèäà-
öèåé, èçìåíåíèåì îðãàíèçàöèîííî-ïðàâîâûõ ôîðì
ôèçêóëüòóðíûõ è ñïîðòèâíûõ îðãàíèçàöèé, à òàêæå
íåêîòîðûõ ñïåöèàëèçèðîâàííûõ ëå÷åáíî-ïðîôèëàêòè-
÷åñêèõ ó÷ðåæäåíèé. Âíåäðåíèå íîâûõ ìåòîäèê ïîäãî-
òîâêè ñïîðòñìåíîâ è îáó÷åíèÿ ôèçè÷åñêîé êóëüòóðå
òðåáóåò îáÿçàòåëüíîãî ìåäèöèíñêîãî ñîïðîâîæäåíèÿ.
Ïðè ýòîì îïòèìàëüíîé ìåòîäèêîé ÿâëÿåòñÿ òà, êîòî-
ðàÿ ïîçâîëÿåò äîñòèãàòü èíòåíñèâíîãî ðîñòà ñïîðòèâ-

íîãî ìàñòåðñòâà è ôèçè÷åñêîé ïîäãîòîâëåííîñòè ïðè
íàèáîëüøåé ñáàëàíñèðîâàííîñòè îòäåëüíûõ ïîêàçàòå-
ëåé è èíòåãðàëüíîãî óðîâíÿ ôóíêöèîíàëüíûõ ñèñòåì,
îïðåäåëÿþùèõ àäàïòàöèîííûå ðåçåðâû îðãàíèçìà è
â ïîëíîé ìåðå îòâå÷àþùèõ êðèòåðèÿì ïîïóëÿöèè ëèö
ïðàêòè÷åñêè çäîðîâîé ãðóïïû íàñåëåíèÿ òîãî æå âîç-
ðàñòà è ïîëà. Èíôîðìàòèâíîñòü äèàãíîñòèêè ôóíêöè-
îíàëüíîé àäåêâàòíîñòè èñïîëüçóåìûõ íàãðóçîê äî-
ñòèãàåòñÿ ïðè óñëîâèè ìíîãîïàðàìåòðîâûõ îäíîâðå-
ìåííûõ òåñòèðîâàíèé ñèñòåì, îïðåäåëÿþùèõ îáùèé
ãîìåîñòàç. Äëÿ èíòåãðàëüíîé îöåíêè ïàðàìåòðîâ ñèñ-
òåìû ãîìåîñòàçà áèîëîãè÷åñêèõ æèäêîñòåé, ñîñòàâëÿ-
þùèõ âíóòðåííþþ ñðåäó îðãàíèçìà, ïðèìåíÿþò ðàç-
ëè÷íûå ìåòîäû èññëåäîâàíèÿ èõ ñóáôðàêöèîííîãî ñî-
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ñòàâà. Îäíèì èç ìåòîäîâ, óñïåøíî çàðåêîìåíäîâàâ-
øèõ ñåáÿ äëÿ ìàññîâûõ îáñëåäîâàíèé, ÿâëÿåòñÿ ëàçåð-
íàÿ êîððåëÿöèîííàÿ ñïåêòðîñêîïèÿ (ËÊÑ) áèîëîãè-
÷åñêèõ æèäêîñòåé.

Ïðîâåäåííûå èññëåäîâàíèÿ ñóáôðàêöèîííîãî ñî-
ñòàâà ñûâîðîòêè êðîâè âûñîêîêâàëèôèöèðîâàííûõ
ñïîðòñìåíîâ, çàíèìàþùèõñÿ öèêëè÷åñêèìè è àöèêëè-
÷åñêèìè âèäàìè ñïîðòà è ëèö êîíòðîëüíîé ãðóïïû,
ïîêàçûâàþò, ÷òî îíè çàìåòíî îòëè÷àþòñÿ [1, 2].

Öåëü èññëåäîâàíèÿ — îöåíêà èçìåíåíèé â ïðåîá-
ëàäàþùåì íàïðàâëåíèè îáìåííûõ ïðîöåññîâ ïðè çà-
íÿòèÿõ ôèçè÷åñêîé êóëüòóðîé ïî îðèãèíàëüíîé ìåòî-
äèêå, îòëè÷àþùåéñÿ ïîâûøåííûì óðîâíåì íàãðóçêè.

Ìåòîäèêà

Äëÿ ïðîâåäåíèÿ èññëåäîâàíèÿ áûëè ïðèâëå÷åíû
ñòóäåíòû 1—2 êóðñîâ Ìîñêîâñêîãî ãîñóäàðñòâåííîãî
ìåäèêî-ñòîìàòîëîãè÷åñêîãî óíèâåðñèòåòà
(ÌÃÌÑÓ), èñõîäíûé âîçðàñò 17,5 ± 1,5 ëåò, èç íèõ
126 äåâóøåê è 53 þíîøè. Âñå ñòóäåíòû äàëè ïèñü-
ìåííîå äîáðîâîëüíîå ñîãëàñèå íà ó÷àñòèå â èññëåäî-
âàíèè. Ðàáîòà îäîáðåíà ýòè÷åñêèì êîìèòåòîì
ÌÃÌÑÓ (ïðîòîêîë ¹ 0214 îò 27.02.2014). Èññëå-
äîâàíèå ïðîâîäèëîñü â êîíöå ó÷åáíîãî ãîäà (1 êóðñ
— ìàé 2015) è ÷åðåç ãîä (2 êóðñ — ìàé 2016).

Êðèòåðèÿìè âêëþ÷åíèÿ â èññëåäîâàíèå ñëóæèëè:
îòñóòñòâèå òÿæåëûõ ñîìàòè÷åñêèõ çàáîëåâàíèé, áåðå-
ìåííîñòè èëè êîðìëåíèÿ ãðóäüþ, ñîõðàííîñòü ìåíñò-
ðóàëüíîãî öèêëà, ñïîñîáíîñòü ÷èòàòü è ïîíèìàòü
ïî-ðóññêè, ïîäïèñàííîå èíôîðìèðîâàííîå ñîãëàñèå
íà ó÷àñòèå â èññëåäîâàíèè, ðåãóëÿðíîå ïîñåùåíèå çà-
íÿòèé ôèçè÷åñêîé êóëüòóðîé, âûïîëíåíèå íîðìàòèâîâ
ÃÒÎ.

Êðèòåðèÿìè èñêëþ÷åíèÿ áûëè: òÿæåëûå ñîïóòñò-
âóþùèå çàáîëåâàíèÿ, íåâîçìîæíîñòü èëè íåñîãëàñèå
ïîäïèñàòü èíôîðìèðîâàííîå ñîãëàñèå.

Áûëè ñôîðìèðîâàíû äâå ãðóïïû:
� ãðóïïà 1 — ñòóäåíòû îáó÷àëèñü ïî ñòàíäàðòíîé

ìåòîäèêå ïðåïîäàâàíèÿ ôèçè÷åñêîé êóëüòóðû;
� ãðóïïà 2 — ñòóäåíòû îáó÷àëèñü ïî ìîäèôèöèðî-

âàííîé ìåòîäèêå ïðåïîäàâàíèÿ ôèçè÷åñêîé êóëüòóðû,
ðàçðàáîòàííîé íàìè íà îñíîâå àøòàíãè-éîãè [3, 4].

Ñòóäåíòû ïðèíèìàëè ó÷àñòèå â ïðîãðàììå íà
îñíîâàíèè âûñêàçàííîãî ñîãëàñèÿ. Â ïðîöåññå èññëå-
äîâàíèÿ ðåãèñòðèðîâàëèñü èçìåíåíèÿ ðîñòà, âåñà,
îêðóæíîñòè òàëèè. Äëÿ îöåíêè óðîâíÿ ìåòàáîëèçìà
ìåòîäîì ëàçåðíîé êîððåëÿöèîííîé ñïåêòðîñêîïèè
(ËÊÑ) èññëåäîâàëè 179 ïðîá ìî÷è. Èçìåíåíèå ôè-
çèîëîãè÷åñêîãî ñîñòîÿíèÿ îðãàíèçìà ïðèâîäèò ê èç-
ìåíåíèþ ìåòàáîëè÷åñêèõ ïðîöåññîâ, ÷òî, â ñâîþ î÷å-
ðåäü, âåäåò ê èçìåíåíèþ ñîñòàâà áèîëîãè÷åñêèõ æèä-
êîñòåé. Îïðåäåëåíèå ñóáôðàêöèîííîãî ñîñòàâà íàòèâ-
íûõ áèîëîãè÷åñêèõ æèäêîñòåé äàåò òî÷íîå ïðåäñòàâ-

ëåíèå î ïðîöåíòíîì ñîîòíîøåíèè ñîñòàâëÿþùèõ èõ
áèîñóáñòðàòîâ è ïîçâîëÿåò ïîëó÷èòü èíòåãðàëüíûå
ïîêàçàòåëè, îòðàæàþùèå äèíàìè÷åñêîå ñîñòîÿíèå
èçó÷àåìîé ñèñòåìû [5].

Ó îáñëåäóåìûõ ñòóäåíòîâ ñîáèðàëè óòðåííþþ
ìî÷ó, îòáèðàëè îáðàçöû ïî 1,5 ìë, çàìîðàæèâàëè è
õðàíèëè ïðè -18°Ñ. Ïðè ýòîì íå äîïóñêàëîñü äàæå
îäíîêðàòíîå ðàçìîðàæèâàíèå áèîëîãè÷åñêîãî ìàòå-
ðèàëà äî ìîìåíòà åãî èññëåäîâàíèÿ. Íåïîñðåäñòâåí-
íî ïåðåä èçìåðåíèåì ïðîáû ðàçìîðàæèâàëè, öåíòðè-
ôóãèðîâàëè ïðè 3000 îá/ìèí 15 ìèí, íàäîñàäî÷íóþ
æèäêîñòü îòáèðàëè. Îáðàçåö â îáúåìå 0,2 ìë çàëè-
âàëè â êþâåòó ëàçåðíîãî êîððåëÿöèîííîãî ñïåêòðî-
ìåòðà «ËÊÑ-03-ÈÍÒÎÊÑ» (Ñåðòèôèêàò RU.C.
39.003.A N 5381), èçìåðåíèå ïðîâîäèëè â ÷àñòîò-
íîì äèàïàçîíå 8 êÃö â êîëè÷åñòâå 2000 íàêîïëåíèé.
Ðåãóëÿðèçàöèþ ñïåêòðà ïðîâîäèëè ñ èñïîëüçîâàíè-
åì íåëèíåéíîé øêàëû (ïðîãðàììû «Spectrometer»,
«Urine», âõîäÿùèå â ïðîãðàììíîå îáåñïå÷åíèå ñïåê-
òðîìåòðà). Ðåçóëüòàòîì ðàñ÷åòà ïðè òàêîì ñïîñîáå
îáðàáîòêè ÿâëÿåòñÿ ãèñòîãðàììà, ãäå ïî îñè îðäèíàò
— ïðîöåíòíûé âêëàä ÷àñòèö â ñâåòîðàññåÿíèå, à ïî
îñè àáñöèññ — èõ ðàçìåð â íàíîìåòðàõ. Â çàâèñèìî-
ñòè îò èçìåíåíèÿ ïðîöåíòíîãî âêëàäà â ñâåòîðàññåÿ-
íèå ÷àñòèö òîé èëè èíîé ôðàêöèè ñåìèîòè÷åñêàÿ
êëàññèôèêàöèÿ ðåçóëüòàòîâ ËÊ-ñïåêòðîìåòðèè
ïðåäïîëàãàåò èäåíòèôèêàöèþ 8 ðàçëè÷íûõ íàïðàâ-
ëåíèé ñäâèãîâ [6]:

0 — íîðìîëîãè÷åñêèïîäîáíûé;
1 — àëëåðãîïîäîáíûé;
2 — èíòîêñèêàöèîííîïîäîáíûé;
3 — êàòàáîëè÷åñêèïîäîáíûé;
4 — àóòîèììóíîïîäîáíûé;
5 — äèñòðîôè÷åñêèïîäîáíûé;
6 — àëëåðãî-èíòîêñèêàöèîííîïîäîáíûé;
7 — èíòîêñèêàöèîííî-àóòîèììóíîïîäîáíûé.
Ïðè ýòîì êàæäîìó ñèìïòîìîêîìïëåêñó ñîîòâåòñò-

âóåò íåñêîëüêî ñòåïåíåé âûðàæåííîñòè: íà÷àëüíàÿ
(1), óìåðåííàÿ (2), âûðàæåííàÿ (3).

Äëÿ äîïîëíèòåëüíîãî îáîñíîâàíèÿ ñâÿçè îáìåí-
íûõ ïðîöåññîâ è ïàðàìåòðîâ ïñèõîìîòîðíîé ôóíê-
öèè îðãàíèçìà, ÿâëÿþùåéñÿ îñíîâîé â îáåñïå÷åíèè
ôèçèîëîãèè äâèæåíèÿ, áûëî îáñëåäîâàíî 600 øêî-
ëüíèêîâ îáîåãî ïîëà â âîçðàñòå îò 15 äî 16 ëåò, íå
îòÿãîùåííûõ âåðèôèöèðîâàííûìè õðîíè÷åñêèìè çà-
áîëåâàíèÿìè. Âñå îáñëåäîâàíèÿ ïðîâåäåíû ñ ïèñü-
ìåííîãî ñîãëàñèÿ ðîäèòåëåé èëè èõ çàêîííûõ ïðåä-
ñòàâèòåëåé. Îöåíêó îáìåííûõ ïðîöåññîâ ïðîâîäèëè
ìåòîäîì ËÊÑ. Îöåíêó ïñèõîìîòîðíûõ ïîêàçàòåëåé
ïðîâîäèëè íà ïðèáîðíî-àïïàðàòíîì êîìïëåêñå
«ÓÏÌÄ-01-ÈÍÒÎÊÑ» (ÎÎÎ «ÈÍÒÎÊÑ»,
ã.Ñàíêò-Ïåòåðáóðã, ðåãèñòðàöèîííîå óäîñòîâåðåíèå
ÌÇ ÐÔ 29/03041202/5085-03). Ïðîãðàììîé
ïðåäóñìîòðåíà îöåíêà ñëåäóþùèõ ïîêàçàòåëåé ïñè-
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õîìîòîðíîé êîîðäèíàöèè [7]: ñêîðîñòíûå ïîêàçàòå-
ëè äâèæåíèé ïî äëèòåëüíîñòè öèêëà äâèæåíèÿ è
âðåìåíè èçìåíåíèÿ äâèãàòåëüíîãî ñòåðåîòèïà ïðè
ñìåíå àìïëèòóäû äâèæåíèÿ ðóêè; à òàêæå ïî ëàòåíò-
íûì ïåðèîäàì ðåàêöèè íà ñâåòîâîé è çâóêîâîé ñòè-
ìóëû; òî÷íîñòíûå ïîêàçàòåëè äâèæåíèé ïî îøèáêå
ñåíñîðíîé êîððåêöèè ôëåêñîðîâ è ýêñòåíçîðîâ (ðàñ-
ñ÷èòûâàåòñÿ ïî âåëè÷èíå «ïðîìàõîâ» êóðñîðà â òî÷-
êàõ ïåðåìåíû íàïðàâëåíèÿ äâèæåíèÿ); ïëàâíîñòü
äâèæåíèÿ (ðàññ÷èòûâàåòñÿ íà îñíîâå ñîîòíîøåíèÿ
ãàðìîíèê ñïåêòðà Ôóðüå êàê äîëÿ îñíîâíîé ãàðìî-
íèêè â ïðîöåíòàõ).

Ðåçóëüòàòû è îáñóæäåíèå

Ïåðâè÷íîå èçìåðåíèå áûëî ïðåäïðèíÿòî äëÿ õà-
ðàêòåðèñòèêè ïðåîáëàäàþùèõ íàïðàâëåíèé ìåòàáîëè-
÷åñêèõ ñäâèãîâ â èçó÷àåìîé ãðóïïå äî íà÷àëà îáó÷å-
íèÿ ïî ðàçðàáîòàííîé ìåòîäèêå. Ðåçóëüòàòû ïðèâåäå-
íû íà ðèñ. 1, ãäå âèäíî, ÷òî îñíîâíîé âêëàä âíîñÿò
êàòàáîëè÷åñêèå è àíàáîëè÷åñêèå ñäâèãè (49% è
41%, ñîîòâåòñòâåííî) ïðè íåáîëüøîì ïðåäñòàâèòåëü-
ñòâå ñìåøàííûõ (7%) è íîðìîëîãè÷åñêèïîäîáíûõ
(3%). Ïîäîáíîå ñîîòíîøåíèå õàðàêòåðíî äëÿ Ìîñ-
êîâñêîãî ðåãèîíà è áûëî ïîêàçàíî â ËÊ-èññëåäîâà-
íèÿõ ðàçëè÷íûõ áèîëîãè÷åñêèõ æèäêîñòåé áëèçêèõ ïî
âîçðàñòó êîíòèíãåíòîâ [8, 9, 10]. Â ñâÿçè ñ ýòèì äàí-
íûå ïî ËÊ-ñïåêòðîìåòðèè ìî÷è ñòóäåíòîâ, îáó÷àâ-
øèìñÿ ïî ñòàíäàðòíîé ìåòîäèêå ôèçâîñïèòàíèÿ, íå
ïðèâîäÿòñÿ.

×åðåç ãîä â ãðóïïàõ ñòóäåíòîâ, çàíèìàâøèõñÿ êàê
ïî ñòàíäàðòíîé ïðîãðàììå (ãðóïïà 1), òàê è ïî ðàçðà-
áîòàííîé íàìè ìåòîäèêå (ãðóïïà 2) óâåëè÷èâàþòñÿ
ðîñò è âåñ, ÷òî ñâÿçàíî ñ ôèçèîëîãè÷åñêèìè ïðîöåññà-
ìè ðîñòà îðãàíèçìà. Çàêîíîìåðíûì òàêæå ÿâëÿåòñÿ
ïðèðîñò èíäåêñà ìàññû òåëà (êàê îòíîøåíèå âåñà òåëà
â êèëîãðàììàõ ê êâàäðàòó ðîñòà â ìåòðàõ) ïî ñðàâíå-
íèþ ñ èñõîäíûìè äàííûìè. Îäíàêî â ãðóïïå 1 äàí-
íûé ïðèðîñò ïðîèñõîäèò ïðåèìóùåñòâåííî çà ñ÷åò
æèðîâîé òêàíè, à â ãðóïïå 2 — çà ñ÷åò àêòèâíîé êî-
ñòíî-ìûøå÷íîé òêàíè. Ó þíîøåé ãðóïïû 2 îêðóæ-
íîñòü òàëèè ñóùåñòâåííî íèæå, ÷åì ó þíîøåé ãðóïïû
1. Õîòÿ ñîäåðæàíèå æèðîâîé ìàññû ó þíîøåé ãðóïïû
1 íàõîäèòñÿ â äèàïàçîíå íîðìàëüíûõ çíà÷åíèé, åñòü
îñíîâàíèÿ óòâåðæäàòü, ÷òî çàíÿòèÿ ôèçè÷åñêîé êóëü-
òóðîé ïî ìîäèôèöèðîâàííîé ìåòîäèêå ìîãóò ñíèæàòü
ðèñê ðàçâèòèÿ öåíòðàëüíîãî îæèðåíèÿ ó ïðåäñòàâèòå-
ëåé ñèëüíîãî ïîëà. Ó äåâóøåê ïîëó÷åííûå äàííûå
êîñâåííî ñâèäåòåëüñòâóþò, ÷òî ìîäèôèöèðîâàííàÿ
ìåòîäèêà çàíÿòèé ñíèæàåò ðèñê ðàçâèòèÿ îáùåãî
îæèðåíèÿ.

Ñ ýòèìè èçìåíåíèÿìè ñîãëàñóþòñÿ ñäâèãè â õàðàê-
òåðå ìåòàáîëè÷åñêèõ ñäâèãîâ ÷åðåç 1 ãîä çàíÿòèé ïî
ðàçðàáîòàííîé ìåòîäèêå (ðèñ. 2). Âûÿâëåíî ñòàòè-
ñòè÷åñêè çíà÷èìîå ñíèæåíèå äîëè ñòóäåíòîâ ñ àíàáî-
ëè÷åñêèõ õàðàêòåðîì îáìåííûõ ïðîöåññîâ.

Áûëî ïîêàçàíî, ÷òî çàíÿòèÿ ïî ðàçðàáîòàííîé ìå-
òîäèêå íå îêàçûâàþò îòðèöàòåëüíîãî âëèÿíèÿ íà âû-
ïîëíåíèå íîðì ÃÒÎ (áåã, ïðûæêè, ïîäòÿãèâàíèÿ, îò-
æèìàíèÿ).
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Ðèñ. 1. ×àñòîòû âñòðå÷àåìîñòè ðàçëè÷íûõ íàïðàâëåíèé è ñòåïåíåé âûðàæåííîñòè ìåòàáîëè÷åñêèõ ñäâèãîâ. Ïî îñè àáñöèññ — õàðàêòåð è
ñòåïåíü âûðàæåííîñòè ñäâèãà (êëàñòåð 1 — àëëåðãîïîäîáíûé, êëàñòåð 2 — èíòîêñèêàöèîííîïîäîáíûé, êëàñòåð 3 — êàòàáîëè÷åñêèïîäîáíûé,
êëàñòåð 4 — àóòîèììóíîïîäîáíûé, êëàñòåð 5 — äèñòðîôè÷åñêèïîäîáíûé, êëàñòåð 6 — àëëåðãî-èíòîêñèêàöèîííîïîäîáíûé, êëàñòåð 7 — èí-
òîêñèêàöèîííî-àóòîèììóíîïîäîáíûé, êëàñòåð 0 — íîðìà; öèôðà ïîñëå òî÷êè — ñòåïåíü âûðàæåííîñòè ñäâèãà: 1 — íà÷àëüíàÿ; 2 — óìåðåí-
íàÿ; 3 — âûðàæåííàÿ). Ïî îñè îðäèíàò — ÷àñòîòà âñòðå÷àåìîñòè ñäâèãà, %.



Ïðåäñòàâëÿëî èíòåðåñ âûÿñíèòü, ìîãóò ëè èçìåíå-
íèÿ â õàðàêòåðå îáìåííûõ ïðîöåññîâ îêàçûâàòü âëèÿ-
íèå íà ïñèõîìîòîðíûå ôóíêöèè îðãàíèçìà. Äëÿ ýòîãî
áûëà îáñëåäîâàíà ãðóïïà ìîñêîâñêèõ ñòàðøåêëàññíè-
êîâ. Ïîñêîëüêó õàðàêòåð ìåòàáîëèçìà çàìåòíî âàðüè-
ðóåò â ðàçëè÷íûå ñåçîíû ãîäà, îáñëåäîâàíèå áûëî
ïðîâåäåíî òàêæå â àïðåëå-ìàå. Áûëè âûÿâëåíû ñëå-
äóþùèå íàïðàâëåíèÿ ìåòàáîëè÷åñêèõ ñäâèãîâ:

1. Íîðìîëîãè÷åñêèïîäîáíûå ËÊ-ñïåêòðû (14,5% îò
âñåé ïîïóëÿöèè), óñëîâíî ïðèíÿòûå çà òî÷êó îòñ÷åòà;

2. Àíàáîëè÷åñêèïîäîáíûå ñäâèãè (18,7%), îòëè-
÷àþùèåñÿ îò ïåðâûõ îïðåäåëåííûì ñäâèãîì â ñòîðî-
íó âûñîêîìîëåêóëÿðíûõ ñóáôðàêöèé;

3. Íà÷àëüíûå êàòàáîëè÷åñêèïîäîáíûå ñäâèãè
(55,5%), îòëè÷àþùèåñÿ íåçíà÷èòåëüíûì ñäâèãîì
â ñòîðîíó îòíîñèòåëüíî íèçêîìîëåêóëÿðíûõ ôóíêöèé;

4. Óìåðåííûå êàòàáîëè÷åñêèïîäîáíûå ñäâèãè
(5,8%), îòëè÷àþùèåñÿ áîëåå çíà÷èòåëüíûì ñäâèãîì
â ñòîðîíó íèçêîìîëåêóëÿðíûõ ñäâèãîâ;

5. Âûðàæåííûå êàòàáîëè÷åñêèïîäîáíûå ñäâèãè
(5,5%), îòëè÷àþùèåñÿ êîíòðàñòèðîâàíèåì â ñïåêòðå
íàèáîëåå íèçêîìîëåêóëÿðíûõ ôóíêöèé.

Â êàæäîé èç 5 âûäåëåííûõ íà îñíîâå ËÊÑ-èññëå-
äîâàíèÿ ãðóïï ìû àíàëèçèðîâàëè ÷àñòîòû âñòðå÷àå-
ìîñòè òåõ èëè èíûõ ÷èñëåííûõ ïñèõîìîòîðíûõ ïàðà-
ìåòðîâ. Äëÿ ýòîãî â êàæäîì ïàðàìåòðå áûëè âûäåëå-
íû ïî 5 äèñêðåòíûõ çîí, ãäå ïåðâîé çîíå ñîîòâåòñòâî-
âàëè íàèëó÷øèå ôóíêöèîíàëüíûå çíà÷åíèÿ, à ïÿòîé
— íàèõóäøèå. Â òàáë. 1 ïðèâåäåíû ñîîòâåòñòâóþùèå
ãðàíèöû çîí äëÿ îòäåëüíûõ ïàðàìåòðîâ.

Èññëåäîâàííàÿ íàìè ãðóïïà ïàðàìåòðîâ èìåþò äî-
ñòàòî÷íî âîñïðîèçâîäèìóþ êèíåòèêó èçìåí÷èâîñòè:

ïî ìåðå ñíèæåíèÿ àíàáîëè÷åñêîãî è íàðàñòàíèÿ ñòå-
ïåíè êàòàáîëè÷åñêîãî ñäâèãà íàáëþäàåòñÿ ñíèæåíèå
÷àñòîò âñòðå÷àåìîñòè è íàèáîëåå äëèòåëüíûõ öèêëîâ
äâèæåíèÿ, è íàèáîëåå îøèáî÷íûõ êîððåêöèé êàê ñî
ñòîðîíû ýêñòåíçîðîâ, òàê è ôëåêñîðîâ. Îïèñàííàÿ
çàêîíîìåðíîñòü âûÿâëÿåòñÿ ïî âñåì 5 íåçàâèñèìûì
êðèòåðèÿì è â ñòðîãîì ñîîòâåòñòâèè ñî ñòåïåíüþ íà-
ðàñòàíèÿ êàòàáîëè÷åñêèõ ñäâèãîâ è, ñîîòâåòñòâåííî,
óìåíüøåíèÿ àíàáîëè÷åñêèõ.

Çàêëþ÷åíèå

Èçìåíåíèå ôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ îðãàíèç-
ìà ïðèâîäèò ê èçìåíåíèþ ìåòàáîëè÷åñêèõ ïðîöåññîâ,
÷òî, â ñâîþ î÷åðåäü, âåäåò ê èçìåíåíèþ ñîñòàâà áèî-
ëîãè÷åñêèõ æèäêîñòåé. Îïðåäåëåíèå ñóáôðàêöèîííî-
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Òàáëèöà 1
Ãðàíèöû çîí ïàðàìåòðîâ ïðè òåñòèðîâàíèè ïñèõîìîòîðèêè

Íàçâàíèå ïàðàìåòðà ×èñëåííûå çíà÷åíèÿ äëÿ çîí

I II III IV V

Äëèòåëüíîñòü öèêëà äâèæåíèÿ (ñ) Äî 0,74 0,74—0,88 0,89—1,24 1,25—1,45 Âûøå 1,45

Îøèáêà êîððåêöèè ôëåêñîðîâ (%) Äî 2,06 2,06—3,3 3,31—6,8 6,81—9,37 Âûøå 9,37

Ñãèáàòåëüíî-ðàçãèáàòåëüíûé òîíóñ (%) Äî -25 -25 — -3,5 -3,6—32,3 32,4—49 Âûøå 49

Ïðèìå÷àíèå. Â òàáë. 2 ïðèâåäåíà çàâèñèìîñòü ïàðàìåòðîâ ïñèõîìîòîðèêè îò òîãî èëè èíîãî õàðàêòåðà ìåòàáîëèçìà

Òàáëèöà 2
Çàâèñèìîñòü ïàðàìåòðîâ ïñèõîìîòîðèêè îò õàðàêòåðà ìåòàáîëè÷åñêèõ ñäâèãîâ

Íàçâàíèå ïàðàìåòðà Êîýôôèöèåíò ðåãðåññèè

Àíàáîëè÷åñêèïî-
äîáíûå ñäâèãè

Íîðìîëîãè÷å-
ñêèïîäîáíûå

ñäâèãè

Íà÷àëüíûå êà-
òàáîëè÷åñêèïî-
äîáíûå ñäâèãè

Óìåðåííûå êà-
òàáîëè÷åñêèïî-
äîáíûå ñäâèãè

Âûðàæåííûå êà-
òàáîëè÷åñêèïî-
äîáíûå ñäâèãè

Äëèòåëüíîñòü öèêëà äâèæåíèÿ 0,4214 1,5643 -0,25 -1,25 -2,571

Îøèáêà êîððåêöèè ôëåêñîðîâ 2,95 -0,6 0,15 -1,15 -5,75

Ñãèáàòåëüíî-ðàçãèáàòåëüíûé òîíóñ 3,85 -0,2 -0,35 -1 -7,2

Ðèñ. 2. Èçìåíåíèÿ â ÷àñòîòàõ âñòðå÷àåìîñòè ðàçëè÷íûõ íàïðàâëå-
íèé ìåòàáîëè÷åñêèõ ñäâèãîâ ïîñëå çàíÿòèé ôèçè÷åñêîé êóëüòóðîé
ïî ìîäèôèöèðîâàííîé ìåòîäèêå. Ïî îñè àáñöèññ — íàïðàâëåíèÿ
ñäâèãîâ, ïî îñè îðäèíàò — ÷àñòîòà âñòðå÷àåìîñòè, %. * — p = 0,03
ïî ìåòîäó Ôèøåðà.



ãî ñîñòàâà íàòèâíûõ áèîëîãè÷åñêèõ æèäêîñòåé äàåò
òî÷íîå ïðåäñòàâëåíèå î ïðîöåíòíîì ñîîòíîøåíèè ñî-
ñòàâëÿþùèõ èõ áèîñóáñòðàòîâ è ïîçâîëÿåò ïîëó÷èòü
èíòåãðàëüíûå ïîêàçàòåëè, îòðàæàþùèå äèíàìè÷åñêîå
ñîñòîÿíèå èçó÷àåìîé ñèñòåìû. Â íàñòîÿùåé ðàáîòå
ïðè èñïîëüçîâàíèè ìåòîäèêè îáó÷åíèÿ ôèçè÷åñêîé
êóëüòóðå ñ ïîâûøåííûìè íàãðóçêàìè çàôèêñèðîâàíû
ñî÷åòàííûå èçìåíåíèÿ â íàïðàâëåíèè îáìåííûõ ñäâè-
ãîâ è àíòðîïîìåòðè÷åñêèõ ïîêàçàòåëåé. Ðàíåå áûëî
ïîêàçàíî, ÷òî â ãðóïïå èñõîäíî çäîðîâûõ ëèö ìîäè-
ôèöèðîâàííàÿ ìåòîäèêà ïðèâîäèò ê ñíèæåíèþ ñîäåð-
æàíèÿ æèðîâîé ìàññû è ïîâûøåíèþ — àêòèâíîé êî-
ñòíî-ìûøå÷íîé è îñíîâíîãî îáìåíà [11, 12]. Îáíàðó-
æåííàÿ ñâÿçü õàðàêòåðà îáìåííûõ ïðîöåññîâ ñ íåêî-
òîðûìè ïîêàçàòåëÿìè ïñèõîìîòîðèêè äàåò îñíîâàíèÿ
ïîëàãàòü, ÷òî ýòà ìåòîäèêà ïðè äàëüíåéøåì ïðèìåíå-
íèè îêàæåò áëàãîòâîðíîå âîçäåéñòâèå íà çäîðîâüå
ñòóäåíòîâ.
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