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Â êà÷åñòâå ìîäåëüíîé ìûøå÷íîé äåÿòåëüíî-

ñòè èñïîëüçîâàëàñü íàãðóçêà  ñèëîâîãî õàðàêòåðà. 
Ïðåäñòàâèòåëè êîíòðîëüíîé ãðóïïû èñïîëüçîâàëè 
âî âðåìÿ òðåíèðîâî÷íîãî çàíÿòèÿ ðåæèì ñèëîâîé 
íàãðóçêè ñðåäíåé èíòåíñèâíîñòè ïðè áîëüøîì îáú-
¸ìå ðàáîòû. Â òîæå âðåìÿ, íåòðåíèðîâàííûå þíîøè 
ýêñïåðèìåíòàëüíîé ãðóïïû âî âðåìÿ ìûøå÷íîãî íà-
ïðÿæåíèÿ èñïîëüçîâàëè ñèëîâûå íàãðóçêè âûñîêîé 
èíòåíñèâíîñòè, íî ñ ìàëûì îáú¸ìîì ðàáîòû. Èññëå-
äîâàíèå ïîêàçàòåëåé òðåíèðîâî÷íîé íàãðóçêè, èñ-
ïîëüçóåìûõ ïðåäñòàâèòåëÿìè îáåèõ ãðóïï â ïðîöåññå 
çàíÿòèé, ïðîâîäèëè ìåòîäîì îïðåäåëåíèÿ èíäåêñà 
òðåíèðîâî÷íîé íàãðóçêè â àòëåòèçìå [8].

Àâòîíîìíàÿ ðåãóëÿöèÿ îöåíèâàëàñü ïî ïîêàçàòå-
ëÿì ñòàòèñòè÷åñêîãî àíàëèçà âàðèàáåëüíîñòè ðèòìà 
ñåðäöà. Äëÿ ýòîé öåëè èñïîëüçîâàëñÿ êàðäèîìîíè-
òîð «Polar RS800CX». Ðåãèñòðèðîâàëèñü ïàðàìåòðû 
àâòîíîìíîé ðåãóëÿöèè ðèòìà ñåðäöà è ðåçóëüòàòû 
ñïåêòðàëüíîãî àíàëèçà ñåðäå÷íîãî ðèòìà ó íåòðåíè-
ðîâàííûõ þíîøåé îáåèõ ãðóïï. Ïîëó÷åííûå äàííûå â 
äàëüíåéøåì áûëè îáðàáîòàíû ñ ïîìîùüþ ñòàòèñòè-
÷åñêîé ïðîãðàììû «KubiosHRV». Àíàëèç âàðèàáåëü-
íîñòè ðèòìà ñåðäöà ïðîâîäèëñÿ ëåæà â òå÷åíèå 5 
ìèíóò äî è ïîñëå ôèçè÷åñêèõ íàãðóçîê.

Ëàáîðàòîðíûå èññëåäîâàíèÿ ñûâîðîòêè êðîâè íà 
ñîäåðæàíèå òåñòîñòåðîíà è êîðòèçîëà ïðîâîäèëè äî 
íàãðóçêè (â ñîñòîÿíèè ïîêîÿ) è ñðàçó ïîñëå îêîí÷àíèÿ 
òðåíèðîâî÷íîãî çàíÿòèÿ. Êîíöåíòðàöèþ òåñòîñòåðî-
íà è êîðòèçîëà â ñûâîðîòêå êðîâè îïðåäåëÿëè ìåòî-
äîì èììóíîôåðìåíòíîãî àíàëèçà â óñëîâèÿõ ñåðòè-
ôèöèðîâàííîé ìåäèöèíñêîé ëàáîðàòîðèè.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ èññëåäî-
âàíèÿ ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ïàêåòà ñòàòè-
ñòè÷åñêèõ ïðîãðàìì IBM *SPSS* Statistics 20. Áûëè 
èñïîëüçîâàíû ìåòîäû ïàðàìåòðè÷åñêîé ñòàòèñòèêè 
ñ ïîìîùüþ t-êðèòåðèÿ Ñòüþäåíòà, à òàêæå íåïàðàìå-
òðè÷åñêîé ñòàòèñòèêè ñ ïîìîùüþ êðèòåðèÿ çíàêîâûõ 
ðàíãîâûõ ñóìì Âèëêîêñîíà. Äëÿ äåìîíñòðàöèè ðàñ-
ïðåäåëåíèÿ äàííûõ èñïîëüçîâàëè èíòåðêâàðòèëüíûé 
ðàçìàõ, ñ óêàçàíèÿì ïåðâîé êâàðòèëè (25% ïåðñåí-
òèëü) è òðåòüåé êâàðòèëè (75% ïåðñåíòèëü).

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Â òàáë. 1 ïðåäñòàâëåíû çíà÷åíèÿ ïàðàìåòðîâ ñèëî-
âîé íàãðóçêè ó íåòðåíèðîâàííûõ þíîøåé êîíòðîëü-
íîé è ýêñïåðèìåíòàëüíîé ãðóïï, ôèêñèðîâàííûå 
â ïðîöåññå îäíîêðàòíîãî òðåíèðîâî÷íîãî çàíÿòèÿ 
àòëåòèçìîì.

Àíàëèç äàííûõ òàáë. 1 ñâèäåòåëüñòâóåò î òîì, ÷òî 
èñïîëüçóåìûé þíîøàìè ýêñïåðèìåíòàëüíîé ãðóï-
ïû ðåæèì ñèëîâîé íàãðóçêè õàðàêòåðåí áîëåå âûñî-
êèì óðîâíåì èíòåíñèâíîñòè (Ra=0,71 ó.å.), íî â òîæå 
âðåìÿ ïðàêòè÷åñêè âäâîå ìåíüøèì ïîêàçàòåëåì âå-
ëè÷èíû ñèëîâîé íàãðóçêè (Wn=300,13 êã/ìèí.), ïî 

Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ 
«Âàð³àòèâí³ñòü ïîêàçíèê³â òðåíóâàëüíî¿ ðîáîòè ç àò-
ëåòèçìó òà ¿õ âïëèâ íà äèíàì³êó ôóíêö³îíàëüíîãî 
ñòàíó îðãàí³çìó ñòóäåíò³â», ¹ ãîñ. ðåãèñòðàöèè  
0109U004555.

Âñòóïëåíèå. Â íàñòîÿùåå âðåìÿ îäíîé èç àêòó-
àëüíûõ ïðîáëåì ñïîðòèâíîé ïîäãîòîâêè, ôèçèîëîãèè 
ñïîðòà è ïàòîôèçèîëîãèè, ÿâëÿåòñÿ èçó÷åíèå âëèÿ-
íèÿ ôèçè÷åñêèõ íàãðóçîê ðàçëè÷íîé íàïðàâëåííîñòè 
íà ôóíêöèîíàëüíîå ñîñòîÿíèå îðãàíèçìà ÷åëîâåêà 
[6, 7]. Âàðèàáåëüíîñòü ñåðäå÷íîãî ðèòìà ÿâëÿåòñÿ 
ýôôåêòèâíûì ìåòîäîì îöåíêè ñîñòîÿíèÿ ðåãóëÿòîð-
íûõ ìåõàíèçìîâ, íåéðîãóìîðàëüíîé ðåãóëÿöèè äåÿ-
òåëüíîñòè ñåðäöà, ñîîòíîøåíèÿ àêòèâàöèè ñèìïàòè-
÷åñêîãî è ïàðàñèìïàòè÷åñêîãî îòäåëîâ âåãåòàòèâíîé 
íåðâíîé ñèñòåìû, âëèÿíèå àâòîíîìíîãî è öåíòðàëü-
íîãî êîíòóðîâ óïðàâëåíèÿ ðèòìîì ñåðäöà [1, 2, 4]. Èñ-
ïîëüçîâàíèå äàííîãî ìåòîäà ôóíêöèîíàëüíûõ èññëå-
äîâàíèé ïîçâîëÿåò ïðîãíîçèðîâàòü îáùèå òåíäåíöèè 
â ðàçâèòèè ðàçëè÷íûõ ïðîöåññîâ â îðãàíèçìå, â òîì 
÷èñëå àäàïòàöèîííûõ ìåõàíèçìîâ â óñëîâèÿõ íàïðÿ-
æåííîé ìûøå÷íîé äåÿòåëüíîñòè, à òàêæå ðèñê ðàç-
âèòèÿ ïàòîëîãè÷åñêîãî è êîìïåíñàòîðíîãî ïðîöåññîâ 
[6]. 

Â ïðîöåññå äâèãàòåëüíîé àêòèâíîñòè, ìåõàíèçìû, 
ïîçâîëÿþùèå îðãàíèçìó ïåðåíîñèòü ôèçè÷åñêèå íà-
ãðóçêè ðàçëè÷íîãî õàðàêòåðà è ïðèñïîñàáëèâàòüñÿ ê 
íèì, íåïîñðåäñòâåííî ñâÿçàíû ñ ãîðìîíàëüíîé ðåãó-
ëÿöèåé ôèçèîëîãè÷åñêèõ ñèñòåì â ñî÷åòàíèè ñ îñòðû-
ìè è õðîíè÷åñêèìè àäàïòàöèîííûìè èçìåíåíèÿìè [2, 
5]. Ñóùåñòâóåò ðÿä èññëåäîâàíèé, ðåçóëüòàòû êîòî-
ðûõ óêàçûâàþò íà òî, ÷òî ôèçè÷åñêèå íàãðóçêè ìîãóò 
èíäóöèðîâàòü ðàçëè÷íûå ïî õàðàêòåðó èçìåíåíèÿ 
óðîâíÿ ãîðìîíîâ êîðòèçîëà è òåñòîñòåðîíà â êðîâè, 
êàê ñïîðòñìåíîâ, òàê è íåòðåíèðîâàííîãî êîíòèíãåí-
òà. Ïîâûøåíèå èëè ïîíèæåíèå ñîäåðæàíèÿ ãîðìîíîâ 
â êðîâè ìîæåò áûòü îò÷àñòè îáóñëîâëåíî ðàçëè÷íîé 
èíòåíñèâíîñòüþ ôèçè÷åñêèõ íàãðóçîê, à òàêæå îáùèì 
îáú¸ìîì òðåíèðîâî÷íîé ðàáîòû [3, 9]. Îäíàêî, îáî-
ñíîâàíèå âëèÿíèÿ óðîâíÿ è õàðàêòåðà èçìåíåíèé 
ãîðìîíîâ êîðòèçîëà è òåñòîñòåðîíà â êðîâè íà ñî-
ñòîÿíèå çàíèìàþùåãîñÿ ÷åëîâåêà, ôèçèîëîãè÷åñêèå 
ìåõàíèçìû àäàïòàöèîííûõ ïåðåñòðîåê ïðè çàíÿòèÿõ 
àòëåòèçìîì, èçó÷åíî íå äîñòàòî÷íî.

Öåëüþ äàííîé ðàáîòû ÿâèëîñü èçó÷åíèå âëèÿíèå 
îñòðîé ñèëîâîé íàãðóçêè â óñëîâèÿõ çàíÿòèé àòëåòèç-
ìîì íà ôóíêöèîíàëüíîå ñîñòîÿíèå îðãàíèçìà íåòðå-
íèðîâàííûõ þíîøåé. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Îáñëåäîâàíî 
40 ïðàêòè÷åñêè çäîðîâûõ, íå çàíèìàþùèõñÿ àòëåòèç-
ìîì èëè äðóãèìè ñèëîâûìè âèäàìè ñïîðòó, þíîøåé â 
âîçðàñòå 19-20 ëåò. Âñå îáñëåäîâàííûå áûëè ðàçäå-
ëåíû íà 2 ãðóïïû: êîíòðîëüíàÿ è ýêñïåðèìåíòàëüíà. 
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ñðàâíåíèè ñ àíàëîãè÷íûìè ïîêàçàòåëÿìè â êîíòðîëü-
íîé ãðóïïå. 

Â òàáë. 2 ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ 
ïîêàçàòåëåé âàðèàáåëüíîñòè ðèòìà ñåðäöà ó íåòðå-
íèðîâàííûõ þíîøåé îáåèõ ãðóïï â óñëîâèÿõ ïðèìå-
íåíèÿ ðàçëè÷íûõ ðåæèìîâ ñèëîâîé íàãðóçêè âî âðåìÿ 
òðåíèðîâî÷íîãî çàíÿòèÿ ïî àòëåòèçìó. 

Àíàëèç òàáë. 2 ñâèäåòåëüñòâóåò î íàëè÷èè äîñòî-
âåðíûõ ðàçëè÷èé  ìåæäó îáåèìè ãðóïïàìè þíîøåé â 
ñîñòîÿíèè ïîêîÿ ïî ïîêàçàòåëÿì âûñîêî÷àñòîòíûõ 
êîëåáàíèé  êàðäèîèíòåðâàëîâ (HF) è âåãåòàòèâíî-
ãî áàëàíñà (LF/HF). Â òîæå âðåìÿ, âûñîêèé óðîâåíü 
ïîêàçàòåëÿ VLF ïî ñðàâíåíèþ ñ íîðìîé (15-30%), 
ôèêñèðîâàííûé ó ïðåäñòàâèòåëåé îáåèõ ãðóïï, ñâè-
äåòåëüñòâóåò î ãèïåðàäàïòèâíîì ñîñòîÿíèè (íàïðÿ-
æåíèå âñåõ ðåãóëÿòîðíûõ ñèñòåì îðãàíèçìà) [1].

Òàáëèöà 1 

Çíà÷åíèÿ ïàðàìåòðîâ ñèëîâîé íàãðóçêè ôèêñèðîâàííûå ó íåòðåíèðîâàííûõ þíîøåé â 

óñëîâèÿõ çàäàííûõ ðåæèìîâ ìûøå÷íîé äåÿòåëüíîñòè, (M±m, n=40)
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Êîíòðîëüíàÿ
Ñðåäíÿÿ èíòåíñèâíîñòü íàãðóçêè è 
áîëüøîé îáú¸ì ðàáîòû

0,64±0,01 40,48±0,46 0,71±0,01 506,01±8,64

Ýêñïåðèìåíòàëüíàÿ
Âûñîêàÿ èíòåíñèâíîñòü íàãðóçêè è 
ìàëûé îáú¸ì ðàáîòû 

0,71±0,01 45,02±0,34 0,84±0,01 300,13±8,23

Ðåçóëüòàòû èññëåäîâàíèé, ôèêñèðîâàííûå ïîñëå 
ôèçè÷åñêîé íàãðóçêè, äåìîíñòðèðóþò äîñòîâåðíîå 
óâåëè÷åíèå ïîêàçàòåëÿ ñâåðõ íèçêî÷àñòîòíîãî ñïåê-
òðà (VLF,%) ðèòìà ñåðäöà, çíà÷åíèÿ íèçêî÷àñòîòíûõ 
è âûñîêî÷àñòîòíûõ êîëåáàíèé ñíèæàþòñÿ. Äàííûé 
ôàêò óêàçûâàåò íà òî, ÷òî ïðåâàëèðîâàíèå â ñïåêòðå 
ìîùíîñòè ÂÑÐ VLF-êîìïîíåíòà ïîäòâåðæäàåò çíà-
÷èòåëüíîå ïðåîáëàäàíèå ñèìïàòè÷åñêèõ âëèÿíèé 
è îòðàæàåò ïîâûøåííóþ àêòèâíîñòü öåíòðàëüíîãî, 
íåéðîãóìîðàëüíîãî è ìåòàáîëè÷åñêîãî óðîâíåé ðåãó-
ëÿöèè ó ïðåäñòàâèòåëåé êîíòðîëüíîé è ýêñïåðèìåí-
òàëüíîé ãðóïï. Ïðè ýòîì íàáëþäàåòñÿ äîñòîâåðíîå 
óâåëè÷åíèå ïîêàçàòåëÿ âåãåòàòèâíîãî áàëàíñà (LF/
HF) ó íåòðåíèðîâàííûõ þíîøåé, ÷òî ñâèäåòåëüñòâó-
åò î ðîñòå íàïðÿæåííîñòè âåãåòàòèâíîé ðåãóëÿöèè 
ðèòìà ñåðäöà çà ñ÷åò îñëàáëåíèÿ àêòèâàöèè ïàðà-
ñèìïàòè÷åñêîãî òîíóñà. 

Òàáëèöà 2
Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàòåëåé âàðèàáåëüíîñòè ðèòìà ñåðäöà ó 

íåòðåíèðîâàííûõ þíîøåé â óñëîâèÿõ îñòðîé ñèëîâîé íàãðóçêè (ìåäèàíà, âåðõíèé è 
íèæíèé êâàðòèëü, n=40)

Ïîêàçàòåëü Ãðóïïû ó÷àñòíèêîâ Ñîñòîÿíèå ïîêîÿ
Ïîñëå ôèçè÷åñêîé 

íàãðóçêè
×àñòîòà ñåðäå÷íûõ ñîêðàùåíèé, 
1/ìèí (HR)

êîíòðîëüíàÿ 82,01 (80,39; 115,33) 141,83*(131,50; 148,14)

ýêñïåðèìåíòàëüíàÿ 85,74 (85,37; 105,93) 131,16* (130,40; 139,21)

Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü 
RR- èíòåðâàëîâ, ìñ (RR)

êîíòðîëüíàÿ
736,98(512,46; 

746,98)
427,20*(406,80; 458,70)

ýêñïåðèìåíòàëüíàÿ
702,85 (574,58; 

705,07)
461,40* (434,17; 463,40)

Ñòàíäàðòíîå îòêëîíåíèå RR- 
èíòåðâàëîâ, ìñ (SDNN)

êîíòðîëüíàÿ 55,22 (32,03; 58,70) 33,10* (28,00; 41,42)

ýêñïåðèìåíòàëüíàÿ 49,57 (32,28; 51,53) 38,65* (32,47; 40,10)

Ñâåðõíèçêî÷àñòîòíûé ñïåêòð 
(VLF),% 

êîíòðîëüíàÿ 60,20 (47,80; 63,50) 96,60* (93,20; 96,90)

ýêñïåðèìåíòàëüíàÿ 69,40 (49,77; 70,37) 85,85* (84,60; 90,47)

Íèçêî÷àñòîòíûé ñïåêòð (LF),%
êîíòðîëüíàÿ 23,60 (20,40; 39,55) 3,10* (2,80; 6,10)

ýêñïåðèìåíòàëüíàÿ 24,80 (23,70; 33,80) 11,85* (7,47; 13,00)

Âûñîêî÷àñòîòíûé ñïåêòð (HF),% 
êîíòðîëüíàÿ 15,90 (13,10; 16,20) 0,30* (0,28; 0,70)

ýêñïåðèìåíòàëüíàÿ 5,80 (5,65; 18,90) 2,35* (1,97; 2,50)

Ñîîòíîøåíèå
LF/HF, ìñ2

êîíòðîëüíàÿ 1,45 (1,26; 2,86) 8,65* (7,66; 8,89)

ýêñïåðèìåíòàëüíàÿ 4,23 (1,94; 4,27) 4,96* (3,32; 5,19)

SD1, ìc
êîíòðîëüíàÿ 16,03 (12,38; 26,46) 2,60* (2,20; 3,30)

ýêñïåðèìåíòàëüíàÿ 18,27 (9,33; 18,40) 3,60* (3,40; 4,90)

SD2, ìñ
êîíòðîëüíàÿ 75,07 (43,73; 77,98) 46,50* (39,40; 58,30)

ýêñïåðèìåíòàëüíàÿ 69,47 (44,55; 72,06) 54,3 (45,22; 56,40)

Ïðèìå÷àíèå: * - ð<0,05, ïî ñðàâíåíèþ ñ ñîñòîÿíèåì ïîêîÿ.
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Ïîñëå îäíîêðàòíîãî òðåíèðîâî÷íîãî çàíÿòèÿ àò-
ëåòèçìîì â óñëîâèÿõ ïðèìåíåíèÿ ðàçëè÷íûõ ðåæèìîâ 
ñèëîâîé íàãðóçêè ó ïðåäñòàâèòåëåé îáåèõ ãðóïï íà-
áëþäàåòñÿ óìåíüøåíèå çíà÷åíèÿ ïîêàçàòåëÿ SDNN, 
÷òî ñâèäåòåëüñòâóåò îá óñèëåíèè ñèìïàòè÷åñêîé ðå-
ãóëÿöèè, êîòîðàÿ ïîäàâëÿåò àêòèâíîñòü àâòîíîìíî-
ãî êîíòóðà. Äîñòîâåðíûì ñíèæåíèå ïîêàçàòåëÿ SD1 
(òàáë. 2) óêàçûâàåò íà îñëàáëåíèå àïåðèîäè÷åñêèõ 
êîëåáàíèé ðèòìà ñåðäöà ó íåòðåíèðîâàííûõ þíîøåé 
ïîä âëèÿíèåì ôèçè÷åñêèõ íàãðóçîê.

Òàêèì îáðàçîì, ðåçóëüòàòû èññëåäîâàíèé óêàçû-
âàþò íà òî, ÷òî ó íåòðåíèðîâàííûõ þíîøåé ðåàêöèÿ 
ñåðäå÷íîñîñóäèñòîé ñèñòåìû îòðàæàåò ñíèæåííûé 
óðîâåíü òîëåðàíòíîñòè ê ôèçè÷åñêèì íàãðóçêàì íå 
çàâèñèìî îò óðîâíÿ èõ èíòåíñèâíîñòè, îáú¸ìà âûïîë-
íåííîé ðàáîòû è âåëè÷èíû îòÿãîùåíèÿ.

Â òàáë. 3 îòîáðàæåíû ñðåäíåãðóïïîâûå çíà÷åíèÿ 
ïîêàçàòåëåé ñîäåðæàíèÿ òåñòîñòåðîíà è êîðòèçîëà â 
ñûâîðîòêå êðîâè ó÷àñòíèêîâ îáåèõ ãðóïï â ñîñòîÿíèè 
ïîêîÿ è ïîñëå îñòðîé ñèëîâîé íàãðóçêè.

Íà ïåðâîì ýòàïå ýêñïåðèìåíòà ðåçóëüòàòû ãîð-
ìîíàëüíîãî îòâåòà íà ñèëîâûå íàãðóçêè ñðåäíåé èí-
òåíñèâíîñòè è áîëüøîãî îáú¸ìà ðàáîòû (òàáë. 1), 
èñïîëüçóåìîé ïðåäñòàâèòåëÿìè êîíòðîëüíîé ãðóïïû 
â ïðîöåññå òðåíèðîâêè, äåìîíñòðèðóþò äîñòîâåðíîå 
ñíèæåíèå óðîâíÿ òåñòîñòåðîíà (-11,2%) è êîðòèçîëà 
(-8,25%) â êðîâè (òàáë. 3). Â ñâîþ î÷åðåäü, â îòâåò íà 
ñèëîâóþ íàãðóçêó âûñîêîé èíòåíñèâíîñòè ïðè íåçíà-
÷èòåëüíîì åå îáú¸ìå, èñïîëüçóåìîé ïðåäñòàâèòåëÿ-
ìè ýêñïåðèìåíòàëüíîé ãðóïïû, ôèêñèðîâàíî ñóùå-
ñòâåííîå ñíèæåíèå ñîäåðæàíèå êîðòèçîëà (-21,4%) 
â êðîâè, íî ïðè ýòîì óðîâåíü òåñòîñòåðîíà ïðàêòè÷å-
ñêè íå èçìåíèëñÿ (+1,65%) â ñðàâíåíèè ñ èñõîäíûìè 
äàííûìè. 

Òàêèì îáðàçîì, íà îñíîâå àíàëèçà ïîëó÷åííûõ 
ðåçóëüòàòîâ è îáçîðà ñïåöèàëüíîé ëèòåðàòóðû [3, 5, 
9] ìîæíî ïðåäïîëîæèòü, ÷òî òàêîé ïðîòèâîïîëîæíûé 
õàðàêòåð ãîðìîíàëüíîãî îòâåòà, âîçìîæíî áûë îá-
óñëîâëåí ÿâíî âûðàæåííûì óòîìëåíèåì, ðàçâèâàâ-
øèìñÿ âî âðåìÿ çàíÿòèÿ, à òàêæå íèçêèì óðîâíåì 
òðåíèðîâàííîñòè þíîøåé èëè íåäîñòàòî÷íîé àäàïòà-
öèåé îðãàíèçìà ê äàííîìó âèäó ñòðåññà.

Â òàáë. 4 ïðåäñòàâëåíû ðåçóëüòàòû ïàðíîãî êîð-
ðåëÿöèîííîãî  àíàëèçó (ïî Ñïèðìàíó, p<0,05) ìåæäó 
ïàðàìåòðàìè âåãåòàòèâíîé ðåãóëÿöèè ðèòìà ñåðäöà, 
ñòåðîèäíûìè ãîðìîíàìè è ïîêàçàòåëåì âåëè÷èíû ñè-
ëîâîé íàãðóçêè ó ïðåäñòàâèòåëåé èññëåäóåìûõ ãðóïï 
â óñëîâèÿõ îñòðîé íàãðóçêè.

Àíàëèç òàáë. 4 ñâèäåòåëüñòâóåò î íàëè÷èè äî-
ñòîâåðíûõ êîððåëÿöèîííûõ ñâÿçåé ìåæäó ïàðàìå-
òðàìè ñèëîâîé íàãðóçêè è íåêîòîðûìè ïîêàçàòåëÿìè  

Òàáëèöà 3 

Èçìåíåíèÿ ñîäåðæàíèÿ ãîðìîíîâ êîðòèçîëà è òåñòîñòåðîíà â êðîâè 
íåòðåíèðîâàííûõ þíîøåé â óñëîâèÿõ îñòðîé ñèëîâîé íàãðóçêè,

 (M±m, n=40)

Ãðóïïû ó÷àñòíèêîâ

Ñîäåðæàíèå êîðòèçîëà â êðîâè, 
íìîëü/ë

Ñîäåðæàíèå òåñòîñòåðîíà â 
êðîâè, íìîëü/ë

Â ñîñòîÿíèè ïîêîÿ Ïîñëå íàãðóçêè
Â ñîñòîÿíèè 

ïîêîÿ
Ïîñëå 

íàãðóçêè

Êîíòðîëüíàÿ 398,86±16,27 364,84±14,61* 15,98±0,42 14,19±0,26*

Ýêñïåðèìåíòàëüíàÿ 374,56±4,97 294,35±9,18* 17,56±0,93 17,85±1,03

Ïðèìå÷àíèå: * - ð<0,05, ïî ñðàâíåíèþ ñ ñîñòîÿíèåì ïîêîÿ.

âåãåòàòèâíîé ðåãóëÿöèè ðèòìà ñåðäöà ó ïðåäñòàâèòå-
ëåé îáåèõ ãðóïï. Íàëè÷èå äîñòîâåðíîé îòðèöàòåëü-
íîé êîððåëÿöèîííîé ñâÿçè ìåæäó ñðåäíèì êâàäðà-
òè÷íûì îòêëîíåíèåì RR – èíòåðâàëîâ è âåëè÷èíîé 
ñèëîâîé íàãðóçêè, ó ïðåäñòàâèòåëåé êîíòðîëüíîé 
ãðóïïû, óêàçûâàåò íà çàâèñèìîñòü óñèëåíèè ñèìïà-
òè÷åñêîé ðåãóëÿöèè îò îáú¸ìà òðåíèðîâî÷íîé ðàáîòû 
âî âðåìÿ ôèçè÷åñêèõ íàãðóçîê.

Êîððåëÿöèîííàÿ ñâÿçü íàáëþäàåòñÿ ìåæäó ïîêà-
çàòåëåì âåëè÷èíû ñèëîâîé íàãðóçêè (Wn) è çíà÷åíè-
åì ñîîòíîøåíèÿ LF/HF (òàáë. 4). Äàííîå îáñòîÿòåëü-
ñòâî óêàçûâàåò íà òî, ÷òî ïîâûøåíèå îáú¸ìà ðàáîòû 
óñëîâèÿõ ðåæèìà òðåíèðîâêè âûñîêîé èíòåíñèâíîñòè 
âîçìîæíî áóäåò ñîïðîâîæäàòüñÿ ðîñòîì íàïðÿæåí-
íîñòè âåãåòàòèâíîé ðåãóëÿöèè ðèòìà ñåðäöà çà ñ÷åò 
îñëàáëåíèÿ àêòèâàöèè ïàðàñèìïàòè÷åñêîãî òîíóñà. 

Â ñâîþ î÷åðåäü, òàêæå âûÿâëåíà îáðàòíàÿ ñâÿçü 
ìåæäó âåëè÷èíîé ñèëîâîé íàãðóçêè (Wn) è ïîêàçàòå-
ëÿìè SD1, SD2. Ýòî îáñòîÿòåëüñòâî óêàçûâàåò íà òî, 
÷òî ïîâûøåíèå èíòåíñèâíîñòè íàãðóçêè â óñëîâèÿõ 
çàíÿòèé àòëåòèçìîì, îêàçûâàåò áîëåå ñóùåñòâåí-

íîå âëèÿíèå íà 
îñëàáëåíèå àïå-
ðèîäè÷åñêèõ êî-
ëåáàíèé ðèòìà 
ñåðäöà íåòðå-
í è ð î â à í í û õ 
þíîøåé, íåæå-
ëè ïîâûøåíèÿ 
îáú¸ìà ðàáîòû. 
Ïðè ýòîì, äîñòî-
âåðíîé êîððåëÿ-
öèîííîé ñâÿçè 
ìåæäó ïîêàçàòå-
ëÿìè èññëåäóå-
ìûõ ãîðìîíîâ è 

ïàðàìåòðàìè âåãåòàòèâíîé ðåãóëÿöèè ðèòìà ñåðäöà 
ó÷àñòíèêîâ îáåèõ ãðóïï íå íàáëþäàëîñü.

Òàêèì îáðàçîì, èñïîëüçîâàíèå ðåæèìà ñèëîâîé 
íàãðóçêè ñðåäíåé èíòåíñèâíîñòè è áîëüøîãî îáú¸ìà 
ðàáîòû, â ïðîöåññå çàíÿòèé àòëåòèçìîì, áóäåò îêà-
çûâàòü áîëåå ñèëüíîå âîçäåéñòâèå íà ïàðàìåòðû âå-
ãåòàòèâíîé ðåãóëÿöèè ðèòìà ñåðäöà íåòðåíèðîâàííî-
ãî êîíòèíãåíòà. Â òîæå âðåìÿ, êîððåëÿöèîííîé ñâÿçè 
ìåæäó ïîêàçàòåëÿìè íàãðóçêè è óðîâíåì ñîäåðæàíèÿ 
ãîðìîíîâ òåñòîñòåðîíà, êîðòèçîëà â ñûâîðîòêè êðîâè 
ïðåäñòàâèòåëåé îáåèõ ãðóïï - íå âûÿâëåíî, õîòÿ íà-
áëþäàåòñÿ äîñòîâåðíîå ñíèæåíèå äàííûõ ïîêàçàòå-
ëåé ïîñëå ôèçè÷åñêîé íàãðóçêè â ñðàâíåíèè ñ ñîñòî-
ÿíèåì ïîêîÿ.

Âûâîäû.
1. Âûÿâëåíî, ÷òî äâå ãðóïïû íåòðåíèðîâàííûõ 

þíîøåé îòëè÷àþòñÿ íå òîëüêî ïî ðåæèìó ñèëîâîé íà-
ãðóçêè, êîòîðûé îíè èñïîëüçóþò â ïðîöåññå çàíÿòèé, 
íî è ïî ñòåïåíè èçìåíåíèÿ ñîñòîÿíèÿ ðåãóëÿòîðíûõ 
ìåõàíèçìîâ, íåéðîãóìîðàëüíîé ðåãóëÿöèè äåÿòåëü-
íîñòè ñåðäöà, ñîîòíîøåíèÿ àêòèâàöèè ñèìïàòè÷å-
ñêîãî è ïàðàñèìïàòè÷åñêîãî îòäåëîâ âåãåòàòèâíîé 
íåðâíîé ñèñòåìû ïîñëå îñòðîé ôèçè÷åñêîé íàãðóçêè. 

2. Â ðåçóëüòàòå èññëåäîâàíèÿ ãîðìîíàëüíîãî 
îòâåòà íà îñòðóþ ñèëîâóþ íàãðóçêó óñòàíîâëåíî, ÷òî 
ó íåòðåíèðîâàííûõ þíîøåé îáåèõ ãðóïï, â ñðàâíåíèè 
ñ ñîñòîÿíèåì ïîêîÿ, íàáëþäàåòñÿ äîñòàòî÷íî ñóùå-
ñòâåííîå ñíèæåíèå ñîäåðæàíèå êîðòèçîëà â êðîâè íå 
çàâèñèìî îò ñòðóêòóðû òðåíèðîâî÷íîãî çàíÿòèÿ, èñ-
ïîëüçóåìîãî ðåæèìà ôèçè÷åñêîé íàãðóçêè, îáú¸ìà 
è èíòåíñèâíîñòè âûïîëíåííîé ðàáîòû. Â òîæå âðåìÿ 
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Òàáëèöà 4

Çíà÷åíèå êîýôôèöèåíòîâ êîððåëÿöèè ìåæäó ïàðàìåòðàìè âåãåòàòèâíîé ðåãóëÿöèè 

ðèòìà ñåðäöà, ãîðìîíàìè è ïîêàçàòåëåì âåëè÷èíû ñèëîâîé íàãðóçêè ó þíîøåé îáåèõ 

ãðóïï â óñëîâèÿõ îñòðîé íàãðóçêè (n=40)

Ïîêàçàòåëè Ãðóïïû
ó÷àñòíèêîâ

Wn, êã/
ìèí.

SDNN, 
mc

HF,% LF,% LF/HF, 
ìñ2

SD1, mc SD2, mc

Wn,
êã/ìèí.

êîíòðîëüíàÿ -0,475* -0,406* -0,223 0,354 -0,446* -0,475*

ýêñïåðèìåíòàëüíàÿ -0,170 -0,246 -0,170 0,733* -0,747* -0,171

Êîðòèçîë, 
íìîëü/ë

êîíòðîëüíàÿ 0,249 0,023 -0,046 -0,074 0,164 0,023 0,013

ýêñïåðèìåíòàëüíàÿ -0,319 0,128 0,257 0,128 -0,369 0,327 0,128

Òåñòîñòåðîí,
íìîëü/ë

êîíòðîëüíàÿ -0,385 0,117 0,177 0,018 -0,341 0,178 0,117

ýêñïåðèìåíòàëüíàÿ 0,184 0,357 0,130 0,357 0,388 -0,295 0,357

Ïðèìå÷àíèå: * - ð<0,05 ñâÿçü ìåæäó ïåðåìåííûìè ñòàòèñòè÷åñêè çíà÷èìà.

èçìåíåíèå óðîâíÿ òåñòîñòåðîíà  â êðîâè ó÷àñòíèêîâ 
èññëåäîâàíèÿ äåìîíñòðèðóåò ðàçíîíàïðàâëåííóþ 
òåíäåíöèþ â îòâåò íà ôèçè÷åñêóþ íàãðóçêó.

3. Îäíîâðåìåííî âûÿâëåíî, ÷òî èñïîëüçîâàíèå 
â ïðîöåññå çàíÿòèé àòëåòèçìîì ñèëîâûõ íàãðóçîê 
ñðåäíåé èíòåíñèâíîñòè ñ áîëüøèì îáú¸ìîì ðàáîòû 
îêàçûâàþò áîëåå ñóùåñòâåííîå âëèÿíèå íà ôóíêöèî-
íàëüíîå ñîñòîÿíèå îðãàíèçìà íåòðåíèðîâàííûõ þíî-
øåé, íåæåëè íàãðóçêè âûñîêîé èíòåíñèâíîñòè, íî ñ 
ìàëûì îáú¸ìîì òðåíèðîâî÷íîé ðàáîòû. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. Îò-
ñóòñòâèå äàííûõ â íàó÷íî-ìåòîäè÷åñêîé ëèòåðàòó-
ðå îòíîñèòåëüíî îïðåäåëåíèÿ åäèíîãî ïîêàçàòåëÿ 
âåëè÷èíû ñèëîâîé íàãðóçêè â àòëåòèçìå è ñòåïåíè 
åãî èçìåíåíèÿ â çàâèñèìîñòè îò óñëîâèé ìûøå÷íî-
ãî íàïðÿæåíèÿ, íå ïîçâîëÿåò ÷åòêî êîíòðîëèðîâàòü 
òðåíèðîâî÷íûé ïðîöåññ äëÿ îïðåäåëåíèÿ íàèáîëåå 

îïòèìàëüíûõ çíà÷åíèé âàðèàòèâíîñòè ïîêàçàòåëåé 
èíòåíñèâíîñòè è îáú¸ìà íàãðóçêè.  Ñîîòâåòñòâåí-
íî, ïåðñïåêòèâà èñïîëüçîâàíèÿ êîìïëåêñíîé îöåíêè 
õàðàêòåðà è ñòåïåíè èçìåíåíèÿ ïàðàìåòðîâ ìîðôî-
ôóíêöèîíàëüíîãî îðãàíèçìà ëþäåé â çàâèñèìîñòè 
îò óðîâíÿ èõ òðåíèðîâàííîñòè, óñëîâèé äâèãàòåëü-
íîé àêòèâíîñòè, ðåæèìà íàãðóçêè, äàñò âîçìîæíîñòü 
÷åòêî îïðåäåëèòü íàèáîëåå îïòèìàëüíóþ ñèëîâóþ íà-
ãðóçêó, êîòîðàÿ ïîçâîëèò ìèíèìèçèðîâàòü ðèñê ðàç-
âèòèÿ ïàòîëîãè÷åñêîãî è êîìïåíñàòîðíîãî ïðîöåññîâ 
â óñëîâèÿõ ìûøå÷íîãî íàïðÿæåíèÿ. Ðåøåíèå ýòè âî-
ïðîñîâ, äàñò âîçìîæíîñòü äëÿ íàó÷íîãî îáîñíîâàíèÿ 
ïðîöåññîâ ïëàíèðîâàíèÿ, êîíòðîëÿ, à ñàìîå ãëàâíîå 
óïðàâëåíèÿ äîëãîâðåìåííûì òðåíèðîâî÷íûì ïðî-
öåññîì â àòëåòèçìå è äðóãèõ âèäàõ ñïîðòó.
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Ðåçþìå. Ó ðîáîò³ â³äîáðàæåí³ ðåçóëüòàòè åêñïåðèìåíòàëüíèõ äîñë³äæåíü ùîäî îñîáëèâîñòåé çì³í 

ïàðàìåòð³â âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó, à òàêîæ ð³âíÿ ãîðìîí³â êîðòèçîëó òà òåñòîñòåðîíó â êðîâ³ íåòðåíî-
âàíèõ þíàê³â ó â³äïîâ³äü íà ãîñòðå ñèëîâå íàâàíòàæåííÿ ð³çíîãî õàðàêòåðó. Âèÿâëåíî, ùî îáèäâ³ äîñë³äíèöüê³ 
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ãðóïè â³äð³çíÿþòüñÿ íå ò³ëüêè ïî ðåæèìó ñèëîâîãî íàâàíòàæåííÿ, ÿêèé âîíè âèêîðèñòîâóþòü ó ïðîöåñ³ çà-
íÿòü, àëå ³ çà ñòóïåíåì çì³í ñòàíó ðåãóëÿòîðíèõ ìåõàí³çì³â, íåéðîãóìîðàëüíî¿ ðåãóëÿö³¿ ä³ÿëüíîñò³ ñåðöÿ, 
ñï³ââ³äíîøåííÿ àêòèâàö³¿ ñèìïàòè÷íîãî ³ ïàðàñèìïàòè÷íîãî â³ää³ë³â âåãåòàòèâíî¿ íåðâîâî¿ ñèñòåìè, çì³íè ð³âíÿ 
ãîðìîí³â ó êðîâ³ â â³äïîâ³äü íà ãîñòðó ô³çè÷íå íàâàíòàæåííÿ. Âñòàíîâëåíî, ùî âèêîðèñòàííÿ â ïðîöåñ³ çàíÿòü 
àòëåòèçìîì ñèëîâ³ íàâàíòàæåííÿ ñåðåäíüî¿ ³íòåíñèâíîñò³ ç âåëèêèì îáñÿãîì ðîáîòè ðîáëÿòü á³ëüø ³ñòîòíèé 
âïëèâ íà ôóíêö³îíàëüíèé ñòàí îðãàí³çìó íåòðåíîâàíèõ þíàê³â, í³æ íàâàíòàæåííÿ âèñîêî¿ ³íòåíñèâíîñò³, àëå ç 
ìàëèì îá’ºìîì òðåíóâàëüíî¿ ðîáîòè.
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èçìåíåíèÿ ïàðàìåòðîâ âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà, à òàêæå óðîâíÿ ãîðìîíîâ êîðòèçîëà è òåñòîñòåðîíà 
â êðîâè íåòðåíèðîâàííûõ þíîøåé â îòâåò íà îñòðóþ ñèëîâóþ íàãðóçêó ðàçëè÷íîãî õàðàêòåðà. Âûÿâëåíî, ÷òî îáå 
èññëåäîâàòåëüñêèå ãðóïïû îòëè÷àþòñÿ íå òîëüêî ïî ðåæèìó ñèëîâîé íàãðóçêè, êîòîðûé îíè èñïîëüçóþò â ïðî-
öåññå çàíÿòèé, íî è ïî ñòåïåíè èçìåíåíèÿ ñîñòîÿíèÿ ðåãóëÿòîðíûõ ìåõàíèçìîâ, íåéðîãóìîðàëüíîé ðåãóëÿöèè 
äåÿòåëüíîñòè ñåðäöà, ñîîòíîøåíèÿ àêòèâàöèè ñèìïàòè÷åñêîãî è ïàðàñèìïàòè÷åñêîãî îòäåëîâ âåãåòàòèâíîé 
íåðâíîé ñèñòåìû, èçìåíåíèþ óðîâíÿ ãîðìîíîâ â êðîâè â îòâåò íà îñòðóþ ôèçè÷åñêóþ íàãðóçêó. Óñòàíîâëåíî, 
÷òî èñïîëüçîâàíèå â ïðîöåññå çàíÿòèé àòëåòèçìîì ñèëîâûå íàãðóçêè ñðåäíåé èíòåíñèâíîñòè ñ áîëüøèì îáú-
¸ìîì ðàáîòû îêàçûâàþò áîëåå ñóùåñòâåííîå âëèÿíèå íà ôóíêöèîíàëüíîå ñîñòîÿíèå îðãàíèçìà íåòðåíèðîâàí-
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Power Fitness and Especially its Effect on the Functional State of the Organism Untrained Youth
Chernozub A.A.
Abstract.  Regularities and features of adaptation reactions are object of close attention in the sphere of applied 

realization of physical capacities of the person in the course of physical activity of various orientations. Nature of change 
the morphofunctional of indicators of a human body in the general plan is reflection of adaptation potential of an organism 
on an adequate irritant as which loading serves. The purpose of work there was a research of features of change of 
parameters of autonomous regulation of a warm rhythm and power opportunities of an organism of unexercised people 
and athletes, and also their morphometric indicators in the conditions of muscular tension. In the course of researches 
40 almost healthy young men at the age of 19-20 years are surveyed. From this contingent two research groups were 
created the first group included the trained athletes who are systematically engaged in athleticism throughout three 
years, and the second consisted of unexercised young men of not having contraindications for occupations with 
burdening’s. As model muscular activity, for 3 months of trainings with frequency of 2 occupations in a week, loading 
of power character in a mode of high intensity was used at the small volume of work. Autonomous regulation was 
estimated on indicators of the statistical analysis of variability of a rhythm of heart. For this purpose the Polar RS800CX 
cardio monitor was used. Parameters of autonomous regulation of a rhythm of heart and results of the spectral analysis 
of a warm rhythm at unexercised young men of both groups were registered. Morphometric parameters of a condition of 
an organism were estimated on indicators of structure of a body and its sizes using impedansometry and anthropometry 
methods. Power opportunities of an organism of representatives of both groups were estimated by means of a method 
of control testing. Control of all studied indicators was made at the beginning of the program of research and in 3 
months of systematic occupations by athleticism. Statistical processing of results of research was carried out with 
use of a package of the statistical IBM programs * SPSS * Statistics 20. In work results of pilot studies concerning 
features of change of parameters of autonomous regulation of a warm rhythm and power opportunities of an organism 
of unexercised people and athletes, and also their morphometric indicators in the conditions of muscular tension are 
displayed. It is established that use, for 3 months of occupations by athleticism, power loadings of high intensity at the 
small volume of work, considerably strengthens influence over a low-frequency range of fluctuations of cardio intervals, 
with simultaneous decrease in activation of a low-frequency and high-frequency range of fluctuations of cardio intervals 
isn’t dependent on level of a fitness of participants of studied groups. The elicited fact reflects process of considerable 
prevalence of activation of the central contour of regulation of a rhythm of heart, due to activation neurohumoral 
metabolic factors. It is revealed that despite high level of tolerance of the trained athletes to power loadings, use in the 
course of occupations by athleticism of non-standard level of intensity and loading volume, promoted rather essential 
growth of power opportunities and morphometric indicators of structure of a body.  At unexercised young men, change 
of parameters of a morphofunctional condition of an organism during carrying out researches, were more essential in 
comparison with similar indicators fixed in group of athletes. 

Keywords: variability of a warm rhythm, intensity of loading, body structure, fitness level, power opportunities.
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