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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Çàõèñíî-ïðè-
ñòîñóâàëüí³ ³ êîìïåíñàòîðí³ ðåàêö³¿ îðãàí³çìó ëþäèíè 
â ïðîöåñ³ ñèëîâèõ íàâàíòàæåíü â ñèëîâèõ âèäàõ ñïîð-
òó», ¹ äåðæ. ðåºñòðàö³¿ 0112U005261.

Âñòóï. Çàêîíîì³ðíîñò³ ³ îñîáëèâîñò³ àäàïòàö³éíèõ 
ðåàêö³é º îá’ºêòîì ïèëüíî¿ óâàãè ó ñôåð³ ïðèêëàäíî¿ 
ðåàë³çàö³¿ ô³çè÷íèõ ìîæëèâîñòåé ëþäèíè â ïðîöåñ³ 
ðóõîâî¿ àêòèâíîñò³ ð³çíî¿ ñïðÿìîâàíîñò³ [1, 3, 7, 10]. 
Òàê, õàðàêòåð çì³í ìîðôî-ôóíêö³îíàëüíèõ ïîêàçíèê³â 
îðãàí³çìó ëþäèíè â çàãàëüíîìó ïëàí³ º â³äîáðàæåí-
íÿì àäàïòàö³éíîãî ïîòåíö³àëó îðãàí³çìó íà àäåêâàò-
íèé ïîäðàçíèê, ÿêèì ñëóæèòü íàâàíòàæåííÿ. Òîìó, 
ö³ëêîì çàêîíîì³ðíî, ùî íàéá³ëüøó àêòóàëüí³ñòü ïè-
òàííÿ ôóíêö³îíóâàííÿ àäàïòàö³éíèõ ìåõàí³çì³â ìàþòü 
â ñïîðò³ âèùèõ äîñÿãíåíü [2, 5, 8]. Îäíî÷àñíî, âè-
ð³øåííÿ öèõ ïèòàíü ïðè ðîçðîáö³ ìîäåëåé ì’ÿçîâî¿ 
àêòèâíîñò³ äëÿ íåòðåíîâàíîãî êîíòèíãåíòó, º îäíèì 
ç ïð³îðèòåòíèõ çàâäàíü, ÿê³ äîçâîëÿþòü ì³í³ì³çóâàòè 
ðèçèê ðîçâèòêó ïàòîëîã³÷íîãî ³ êîìïåíñàòîðíîãî ïðî-
öåñ³â â óìîâàõ íàïðóæåíî¿ ì’ÿçîâî¿ ä³ÿëüíîñò³.

Â òîé æå ÷àñ, âêðàé ïðîáëåìíèì ëèøàºòüñÿ ïèòàííÿ 
ùîäî çàãàëüíî¿ òà äåòàëüíî¿ îö³íêè ð³âíÿ ô³çè÷íèõ íà-
âàíòàæåíü, ÿêèì ï³ääàºòüñÿ îðãàí³çì ëþäèíè â ïðîöåñ³ 
çàíÿòü ô³çè÷íîþ êóëüòóðîþ òà ñïîðòîì [4, 5, 10]. Îñî-
áëèâó àêòóàëüí³ñòü öå ïèòàííÿ ìàº ì³ñöå ñàìå â îçäî-
ðîâ÷èõ âèäàõ ðóõîâî¿ àêòèâíîñò³, ÿêèìè çàéìàºòüñÿ 
çíà÷íà ê³ëüê³ñòü ëþäåé ð³çíîãî â³êó òà ñòàò³ [3, 4, 6, 7].

Ãîñòðîòà ïèòàííÿ çóìîâëåíà, â ïåðøó ÷åðãó, ïðî-
áëåìîþ âñòàíîâëåííÿ áåçïå÷íèõ ìåæ ð³âíÿ ô³çè÷íèõ 
íàâàíòàæåíü àäåêâàòíèõ ìîæëèâîñòÿì îðãàí³çìó, 
îñîáëèâî íåòðåíîâàíîãî êîíòèíãåíòó. Â³äñóòí³ñòü 
òàêî¿ àäåêâàòíîñò³ çàãðîæóº âèíèêíåííÿì ïàòîëî-
ã³÷íèõ, ÷àñîì íåçâîðîòíèõ ïðîöåñ³â â îðãàí³çì³, ùî 
÷àñòî ìàº ì³ñöå çà óìîâ íåñòàëîãî ð³âíÿ ìåòàáîë³çìó. 

Ìåòîþ äàíî¿ ðîáîòè º âèâ÷åííÿ àëãîðèòìó âèçíà-
÷åííÿ áåçïå÷íèõ ïàðàìåòð³â ô³çè÷íèõ íàâàíòàæåíü 
â óìîâàõ ñèëîâîãî ô³òíåñó ³ç óðàõóâàííÿì àäàïòàö³é-
íî-êîìïåíñàòîðíèõ ðåàêö³é îðãàí³çìó ëþäèíè.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â ÿêîñò³ ïåðâèííî-
ãî îá’ºêòó äîñë³äæåíü áóëî îáðàíî ãðóïó òðåíîâàíèõ 
îñ³á, ÿê³ ïðîòÿãîì îñòàíí³õ òðüîõ ðîê³â çàéìàëèñü ñè-
ëîâèì ô³òíåñîì. Â ö³é ãðóï³ áóëî 20 òðåíîâàíèõ þíàê³â 
â³êîì 20-21 ðîê³â, ÿê³ ìàëè äîñòàòí³é ð³âåíü àäàïòàö³¿ 
äî ñèëîâèõ íàâàíòàæåíü çàñòîñîâàíèõ â óìîâàõ ñòàí-
äàðòíîãî ðåæèìó òðåíóâàëüíî¿ ðîáîòè. Òîæ â³ðîã³äíî, 
ùî ïðè öèõ çàíÿòòÿõ ¿ì íå çàãðîæóâàëî ïåðåíàïðó-
æåííÿ òà ïîâ’ÿçàí³ ç íèìè ïàòîëîã³÷í³ ñòàíè, ÿê³ ö³ëêîì 
ìîæëèâ³ ïðè âèêîðèñòàí³ ðîçðàõóíêîâèõ íàâàíòàæåíü 
íà íåòðåíîâàíîìó êîíòèíãåíò³. 
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Äëÿ îö³íêè ïåðâèííîãî ð³âíÿ ðîçâèòêó ñèëè ì’ÿç³â 
îáñòåæåíîãî êîíòèíãåíòó òà âèçíà÷åííÿ îñîáëèâîñ-
òåé äèíàì³êè ïàðàìåòð³â äàíèõ êîíòðîëüíèõ ïîêàç-
íèê³â, â ïðîöåñ³ òðèâàëèõ çàíÿòü ñèëîâèì ô³òíåñîì, 
âèêîðèñòîâóâàëè ìåòîä êîíòðîëüíîãî òåñòóâàííÿ [5].

Äëÿ îö³íêè ïðîöåñ³â âåãåòàòèâíî¿ ðåãóëÿö³¿ ñåðöå-
âî-ñóäèííî¿ ñèñòåìè òà ñòàíó àäàïòàö³éíèõ ìåõàí³çì³â 
â óìîâàõ íàïðóæåíî¿ ì’ÿçîâî¿ ä³ÿëüíîñò³ âèêîðèñòîâó-
âàëè ìåòîäè àíàë³çó âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó 
(ÂÑÐ), ÿê³ çàñíîâàí³ íà îòðèìàíí³ ê³ëüê³ñíèõ õàðàêòå-
ðèñòèê êîëèâàíü RR-³íòåðâàë³â ì³æ ïîñë³äîâíèìè ñåð-
öåâèìè ñêîðî÷åííÿìè [1, 2].

Äëÿ âèð³øåííÿ ïðîáëåìè îá’ºêòèâíî¿, äèôåðåíö³é-
íî¿ îö³íêè âïëèâó ïåâíîãî ð³âíÿ ô³çè÷íèõ íàâàíòàæåíü 
íà îðãàí³çì ëþäèíè, óìîâàõ ì’ÿçîâîãî íàïðóæåííÿ, 
âèêîðèñòîâóâàëè ñåð³þ á³îõ³ì³÷íèõ ìåòîäèê, íàïðàâ-
ëåíèõ íà âèâ÷åííÿ îñîáëèâîñòåé çì³íè êîíöåíòðàö³¿ 
ôåðìåíòó ëàêòàòäåã³äðîãåíàçè òà ñòåðî¿äíèõ ãîðìîí³â 
(êîðòèçîëó òà òåñòîñòåðîíó) â ñèðîâîòö³ êðîâ³ â ïðî-
öåñ³ òðèâàëèõ çàíÿòü ñèëîâèì ô³òíåñîì. Êîíöåíòðàö³þ 
ëàêòàòäåã³äðîãåíàçè (ËÄÃ) ó ñèðîâàòö³ êðîâ³ âèçíà-
÷àëè ê³íåòè÷íèì ìåòîäîì íà îáëàäíàíí³ ô³ðìè «High 
Technology Inc» (ÑØÀ). Ð³âåíü ñòåðî¿äíèõ ãîðìîí³â 
ó ñèðîâàòö³ êðîâ³ âèçíà÷èëè ìåòîäîì ³ìóíîôåðìåíòíî-
ãî àíàë³çó â óìîâàõ ñåðòèô³êîâàíî¿ ìåäè÷íî¿ ëàáîðàòî-
ð³¿ «Valeo», ì. Ìèêîëàºâà. Êðîâ áðàëè ó âñ³õ äîñë³äæóâà-
íèõ ç âåíè äî òà ï³ñëÿ òðåíóâàëüíîãî çàíÿòòÿ.

Ìàòåìàòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåíü ïðî-
âîäèëè çà äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ IBM 
SPSS Statistics 20 ç âèêîðèñòàííÿ çàãàëüíîïðèéíÿòèõ 
ìåòîä³â, ùîäî ñòàòèñòè÷íèõ óçàãàëüíåíü äàíèõ á³îëî-
ã³÷íîãî õàðàêòåðó. Ïîêàçíèêè âàð³àáåëüíîñò³ ñåðöåâî-
ãî ðèòìó (ÂÑÐ) îá÷èñëþâàëè çà äîïîìîãîþ ïðîãðàìè 
Kubios HRV.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ó ïðàêòèö³ ñèëîâîãî ô³òíåñó òà ³íøèõ ñèëîâèõ âèä³â 
ñïîðòó äëÿ ïîøóêó òà âèçíà÷åííÿ ñòàðòîâèõ ³ ðîáî÷èõ 
íàâàíòàæåíü çàñòîñîâóþòü ðÿä ìåòîäèê, ÿê³, â ö³ëîìó, 
íîñÿòü ðîçðàõóíêîâèé õàðàêòåð. Âñ³ âîíè áàçîâàí³ âè-
êëþ÷íî íà çàãàëüíèõ çàêîíîì³ðíîñòÿõ â³äíîøåííÿ ðî-
áî÷î¿ òà ìàêñèìàëüíî¿ ìàñè ñíàðÿäó çà îäèí éîãî ï³ä-
éîì. Îòðèìàí³ òàêèì ÷èíîì ïîêàçíèêè íå ï³äêð³ïëåíí³ 
ðåàëüíèìè äîêàçàìè ¿õ áåçïå÷íîñò³, òîæ ¿õ çàñòîñóâàí-
íÿ íåñå ïåâíèé ðèçèê, îñîáëèâî äëÿ íåòðåíîâàíîãî 
êîíòèíãåíòó. Òàêà ñèòóàö³ÿ ïðàêòè÷íî óíåìîæëèâëþº 
áåçïåêó ó÷àñíèê³â îçäîðîâ÷èõ òðåíóâàíü â³ä ïåðåíà-
âàíòàæåíü, ùî âèêëèêàëî íåîáõ³äí³ñòü âèêîíàííÿ ñåð³¿ 
åêñïåðèìåíòàëüíèõ äîñë³äæåíü, ïîºäíàíèõ ëîã³ñòè÷-
íèì òà ìåòîäè÷íèì âçàºìîçâ’ÿçêîì (ðèñ.). 
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Êëþ÷îâîþ óìîâîþ ðåçóëüòàòèâíîñò³ ïîä³áíèõ äî-
ñë³äæåíü º ¿õ â³äïîâ³äí³ñòü òàê³é ñèñòåìí³é ïîáóäîâ³: 
ê³ëüê³ñíà îö³íêà ô³çè÷íîãî íàâàíòàæåííÿ – ê³ëüê³ñí³ 
ïîêàçíèêè âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó – ê³ëüê³ñí³ 
ïîêàçíèêè ð³âíÿ êëþ÷îâèõ ãîðìîí³â – ê³ëüê³ñíèé ïî-
êàçíèê ôåðìåíòó ËÄÃ. Òîáòî, äëÿ îö³íêè îáñÿã³â òðå-
íóâàëüíèõ íàâàíòàæåíü ïîòð³áí³ ¿õ ê³ëüê³ñí³ îð³ºíòèðè, 
âèðàæåí³ â ïåâíèõ îäèíèöÿõ.

Â òàáë. 1 ïðåäñòàâëåí³ ñåðåäíüîãðóïîâ³ ïîêàçíè-
êè ìàêñèìàëüíèõ ìåæ (ðàçîâèõ) ðîçâèòêó ñèëè ì’ÿç³â 
òðåíîâàíèõ îñ³á ï³ä ÷àñ âèêîíàííÿ êîíòðîëüíèõ âïðàâ, 
ÿê³ âèêîðèñòîâóâàëè ï³ä ÷àñ ðàçîâîãî òðåíóâàëüíîãî 
çàíÿòòÿ. Ïåðåë³÷åí³ âïðàâè íàäàë³ âèêîðèñòîâóâàëè 
â ÿêîñò³ ñòàíäàðòíî¿ òåñòîâî¿ áàçè, à ð³âí³ ñèëîâî¿ ïî-
òóæíîñò³ – ïðè â³äïîâ³äíèõ ïîð³âíÿëüíèõ äîñë³äæåí-
íÿõ. Ñåðåäíüîãðóïîâ³ ê³ëüê³ñí³ ïîêàçíèêè ô³çè÷íîãî 
íàâàíòàæåííÿ, ÿêå ðåàë³çóâàëè ó÷àñíèêè äîñë³äæóâà-
íî¿ ãðóïè â ïðîöåñ³ òðåíóâàëüíîãî çàíÿòòÿ, â³äîáðàæå-
í³ â òàáë. 2.

Îòðèìàí³ ðåçóëüòàòè äîñë³äæåíü, ÿê³ íàâåäåí³ 
â òàáë. 2., â ïðàêòèö³ ñèëîâîãî ô³òíåñó ïðàêòè÷íî º 
ïåðøèìè, äîñòîâ³ðíî âñòàíîâëåíèìè ê³ëüê³ñíèìè ïî-
êàçíèêàìè ö³ë³ñíîãî îáñÿãó ô³çè÷íîãî íàâàíòàæåííÿ, 
ÿêå ðåàë³çîâàíå ì’ÿçîâèìè íàïðóæåííÿìè îðãàí³çìó 
â ïðîöåñ³ òðåíóâàëüíîãî çàíÿòòÿ. Ö³ ïîêàçíèêè ö³ëêîì 
ìîæíà â³äòâîðèòè çà áóäü-ÿêèõ óìîâàõ ç ð³çíèì êîí-

òèíãåíòîì – ï³äãîòîâëåíèì, ìàëî ï³äãîòîâëåíèì, íå-
ï³äãîòîâëåíèì, à òàêîæ ïëàíóâàòè ð³çí³ ñõåìè òðåíó-
âàëüíîãî ïðîöåñó. 

Ãîëîâíå çíà÷åííÿ îòðèìàíèõ ðåçóëüòàò³â ïîëÿãàº 
â îäåðæàí³ ïåðâèííèõ ê³ëüê³ñíèõ äàíèõ ùîäî êîí-
êðåòíèõ îáñÿã³â ô³çè÷íèõ íàâàíòàæåíü, ÿê³ ìàþòü íå 
â³äíîñíó ãðàäàö³þ (ñëàáê³, ñåðåäí³, ïîòóæí³, ñèëüí³), 
à ÷³òê³ ê³ëüê³ñí³ ïàðàìåòðè, âèðàæåí³ ó â³äïîâ³äíèõ 
îäèíèöÿõ âèì³ðó. Öå äîçâîëÿº ïåðåéòè äî ñèñòåìíèõ 
äîñë³äæåíü â îáëàñò³ ñïîðòèâíî¿ ô³ç³îëîã³¿ òà ïàòîëî-
ã³¿ ì’ÿçîâîãî íàïðóæåííÿ íà îñíîâ³ ê³ëüê³ñíîãî îáë³êó 
äàíèõ, ùî ³ áóëî îäíèì ³ç çàâäàíü äàíî¿ ðîáîòè. 

Ïåðøó äîñë³äíó ãðóïó, ó ÿê³é â ïðîöåñ³ òðåíóâàëü-
íîãî çàíÿòòÿ áóëè âñòàíîâëåí³ ³íäèâ³äóàëüí³ ïîêàçíèêè 
ðåàë³çîâàíèõ ô³çè÷íèõ íàâàíòàæåíü (ïåðøå çàâäàííÿ), 
îäíî÷àñíî ï³ääàâàëè ³ êîíòðîëþ ç ìåòîþ âñòàíîâëåííÿ 
äåê³ëüêîõ ñèãíàëüíèõ ïàðàìåòð³â ôóíêö³îíóâàííÿ îðãà-
í³çìó, ïðèäàòíèõ äëÿ îö³íêè áåçïå÷íîñò³ ðåàë³çîâàíèõ 
ì’ÿçîâèõ íàïðóæåíü. Âêàçàíèé êîíòðîëü ùîäî ó÷àñ-
íèê³â äîñë³äíî¿ ãðóïè ñêëàäàâñÿ ç äâîõ åòàï³â – ïåð-
øèé ïåðåäáà÷àâ âñòàíîâëåííÿ êîìïëåêñó ïîêàçíèê³â 
äî íàâàíòàæåííÿ (ó ñòàí³ ñïîêîþ), äðóãèé – ó íèõ æå, 
áåçïîñåðåäíüî ï³ñëÿ âèêîíàííÿ òðåíóâàëüíîãî çàíÿò-
òÿ. Ïî ñóò³ ïîêàçíèêè äðóãîãî åòàïó äàâàëè ìîæëèâ³ñòü 
âèÿâèòè òà îö³íèòè ñòðóêòóðó ³ îáñÿãè îêðåìèõ êîìïåí-
ñàòîðíèõ ðåàêö³é íà ì’ÿçîâå íàïðóæåííÿ. 

Ðèñ. Ñõåìà âèçíà÷åííÿ áåçïå÷íèõ òà ãðàíè÷íèõ ïàðàìåòð³â âåëè÷èíè ñèëîâîãî íàâàíòàæåííÿ.
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ðàìåòð³â ïîêàçíèê³â ô³-
çè÷íîãî íàâàíòàæåííÿ äëÿ 

òðåíîâàíèõ àòëåò³â

Êîåô³öèºíò 
âåëè÷èíè 

çîâí³øíüîãî 
îïîðó, ó.î.

Â³äíîñíà 
âàãà 

îáòÿæåííÿ, 
êã

Âåëè÷èíà 
ñèëîâîãî 
íàâàíòà-

æåííÿ, êã/õâ

Âèçíà÷åííÿ  çà äîïîìîãîþ 
êîìï’þòåðíî¿ ïðîãðàìè 

ñåðåäí³õ çíà÷åíü ñèëîâèõ 
ïàðàìåòð³â íåòðèíîâàíèõ 
þíàê³â âèêîðèñòîâóþ÷è ÿê 
áåçïå÷íèé ïîêàçíèê ð³âíÿ 

íàâàíòàæåííÿ 30 % â³ä âåëè-
÷èíè â³äíîñíî¿ âàãè îáòÿ-

æåííÿ ñïîðòñìåí³â

Âèçíà÷åííÿ ãðà-
íè÷íèõ ïàðàìå-

òð³â âåëè÷èíè 
ñèëîâîãî íà-

âàíòàæåííÿ äëÿ 
íåòðèíîâàíîãî 

êîíòèíãåíòó

Îö³íêà áåçïåêè ô³çè÷íèõ 
íàâàíòàæåíü äëÿ îðãà-

í³çìó äîñë³äæóâàëüíîãî 
êîíòèíãåíòó

Äîñë³äæåííÿ ô³ç³îëîã³÷-
íèõ ïàðàìåòð³â îðãàí³çìó 

â ñòàí³ íîðìè

Âèçíà÷åííÿ ïàðàìåòð³â 
ìàê ñèìàëüíî¿ ñèëè ó òðå-
íîâàíèõ îñ³á ï³ä ÷àñ âèêî-
íàííÿ òðåíóâàëüíèõ âïðàâ

Äîñë³äæåííÿ á³îõ³ì³÷íèõ 
ïàðàìåòð³â îðãàí³çìó 

â ñòàí³ íîðìè

Ð³âåíü êîíöåíòðàö³¿ 
êîðòèçîëó, òåñòîñòåðîíó, 

ËÃÄ
â ñèðîâàòö³ êðîâ³

Ðîçðîáêà 2-¿ åêñïåðèìåíòàëüíî¿ ìî-
äåë³ ì’ÿçîâî¿ ä³ÿëüíîñò³ äëÿ íåòðè-
íîâàíîãî êîíòèíãåíòó íà îñíîâ³ ï³ä-
âèùåííÿ ³íòåíñèâíîñò³ íàâàíòàæåíü 
â ïîð³âíÿíí³ ç ïàðàìåòðàìè ïåðâèí-

íîãî ðåæèìó òðåíóâàëüíî¿ ðîáîòè

Ðîçðîáêà 1-¿ åêñïåðèìåíòàëüíî¿ ìîäåë³ 
ì’ÿçîâî¿ ä³ÿëüíîñò³ äëÿ íåòðèíîâàíîãî 
êîíòèíãåíòó íà îñíîâ³ ï³äâèùåííÿ ³íòåí-
ñèâíîñò³ íàâàíòàæåíü â ïîð³âíÿíí³ ç ïàðà-
ìåòðàìè ïåðâèííîãî ðåæèìó òðåíóâàëü-

íî¿ ðîáîòè
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Äîñë³äæåííÿ òàêîãî ïëàíó âèìàãàþòü êîìïëåê-
ñíîãî êîíòðîëþ òà ïåðåâàæíî¿ íàÿâíîñò³ «ïðÿìèõ» 
ïîêàçíèê³â, ÿê íàéá³ëüø ³íôîðìàòèâíèõ, òîæ â ÿêîñò³ 
îñòàíí³õ áóëè îáðàí³: ïàðàìåòðè àâòîíîìíî¿ ðåãóëÿö³¿ 
ðèòìó ñåðöÿ òà éîãî ñïåêòðàëüíîãî àíàë³çó; ïàðàìå-
òðè ïåðåá³ãó á³îõ³ì³÷íèõ ïðîöåñ³â â îðãàí³çì³ çîêðåìà 
êîíöåíòðàö³¿ òåñòîñòåðîíó, êîðòèçîëó òà ëàêòàòäåã³-
äðîãåíàçè â ñèðîâàòö³ êðîâ³. 

Âñ³ ö³ ïîêàçíèêè äîçâîëÿþòü îïåðàòèâíî îö³íþâà-
òè ìåæ³ ô³ç³îëîã³÷íèõ òà ïàòîëîã³÷íèõ ïðîöåñ³â ïðè ðå-
àêö³ÿõ ñèñòåì îðãàí³çìó ó ñòàí³ ì’ÿçîâèõ íàâàíòàæåíü. 
Îòðèìàí³ ðåçóëüòàòè êîíòðîë³â áóëè ñòàòèñòè÷íî óçà-
ãàëüíåí³ òà â³äîáðàæåí³ â òàáë. 3. ³ 4.

Ö³íí³ñòü ðåçóëüòàò³â êîíòðîëþ ïîêàçíèê³â ÂÑÐ 
â ó÷àñíèê³â âèêîíàíîãî äîñë³äæåííÿ, çóìîâëåíà òèì, 
ùî âîíè çàô³êñîâàí³ â ñòàí³ ñïîêîþ òà ï³ñëÿ íàâàí-
òàæåíü ï³ä ÷àñ òðåíóâàëüíîãî çàíÿòòÿ. Öå äàº çìîãó 
âñòàíîâèòè çàêîíîì³ðíîñò³ â ñèñòåì³ êîîðäèíàò «îáñÿã 
ô³çè÷íîãî íàâàíòàæåííÿ» – «ïîêàçíèêè ì’ÿçîâîãî íà-
ïðóæåííÿ» – «ïîêàçíèêè ÂÑÐ.

Òàê, ðåàë³çàö³ÿ ô³çè÷íèõ íàâàíòàæåíü ó òðåíîâàíèõ 
þíàê³â ñóïðîâîäæóºòüñÿ çàêîíîì³ðíèì çðîñòàííÿì 
÷àñòîòè ñêîðî÷åíü ñåðöÿ ïðè ïàðàëåëüíîìó çìåí-
øåíí³ ñåðåäíüî¿ òðèâàëîñò³ RR-³íòåðâàë³â ó ïîð³âíÿíí³ 
ç ñòàíîì ñïîêîþ. Äàíà îáñòàâèíà ñâ³ä÷èòü ïðî çðîñ-
òàííÿ ñòóïåíþ íàïðóãè ñèñòåìè âåãåòàòèâíî¿ ðåãóëÿö³¿ 
ðèòìó ñåðöÿ òà çàãàëüíîãî ïîñèëåííÿ ñèìïàòè÷íî¿ ðå-
ãóëÿö³¿, ÿêà ïðèãí³÷óº àêòèâí³ñòü àâòîíîìíîãî êîíòóðó.

Îäíî÷àñíî, ó â³äïîâ³äü íà ñèëîâå íàâàíòàæåííÿ, 
ñïîñòåð³ãàºìî ñóòòºâå çá³ëüøåííÿ ïîêàçíèêà âåãåòà-
òèâíîãî áàëàíñó (LF/HF), ùî òàêîæ ñâ³ä÷èòü ïðî çðîñ-
òàííÿ íàïðóæåíîñò³ âåãåòàòèâíî¿ ðåãóëÿö³¿ ðèòìó ñåðöÿ 
çà ðàõóíîê îñëàáëåííÿ ïàðàñèìïàòè÷íîãî òîíóñó. 

Òàêèì ÷èíîì, ó òðåíîâàíîãî êîíòèíãåíòó çàíÿòòÿ 
ç ñèëîâîãî ô³òíåñó ñóïðîâîäæóºòüñÿ çíà÷íèì ïåðåâà-
æàííÿ àêòèâàö³¿ öåíòðàëüíîãî êîíòóðó ðåãóëÿö³¿ ðèòìó 
ñåðöÿ, çà ðàõóíîê àêòèâàö³¿ íåéðîãóìîðàëüíîãî òà ìå-
òàáîë³÷íîãî ôàêòîð³â.

Ïàðàëåëüíî ç ïðîâåäåííÿì 
ïåðøîãî åòàïó äîñë³äæåíü, â³-
äîáðàæåíèõ â ïîïåðåäíüîìó 
ìàòåð³àë³, áóëè âèêîíàí³ òàêîæ 
³ êîíòðîë³ çà ñòàíîì îðãàí³çìó 
ç âèêîðèñòàííÿì á³îõ³ì³÷íèõ ïî-
êàçíèê³â. Ðåçóëüòàòè äîñë³äæåíü 
ùîäî âñòàíîâëåííÿ á³îõ³ì³÷íèõ 
ïîêàçíèê³â îðãàí³çìó òðåíîâàíèõ 
îñ³á äîñë³äæåíî¿ ãðóïè â óìîâàõ 
ñòàíäàðòíîãî ðåæèìó íàâàíòà-
æåíü, íàâåäåí³ â òàáë. 4.

Ðåçóëüòàòè äîñë³äæåííÿ 
(òàáë. 4) äîñòîâ³ðíî ñâ³ä÷àòü 
ïðî áåçïå÷í³ñòü ðåàë³çîâàíèõ 
ó÷àñíèêàìè äîñë³äæåííÿ òðåíó-
âàëüíèõ îáñÿã³â ô³çè÷íèõ íàâàí-
òàæåíü òà ¿õ àäåêâàòí³ñòü ìîæëè-
âîñòÿì îðãàí³çìó. Êîíöåíòðàö³ÿ 
â ñèðîâàòö³ êðîâ³ äîñë³äæóâàíèõ 
ãîðìîí³â òà ËÄÃ â ñòàí³ ô³çè÷íî-
ãî ñïîêîþ òà ï³ñëÿ ïðîâåäåííÿ 
òðåíóâàëüíîãî çàíÿòòÿ íå âèõî-
äÿòü çà ìåæ³ íîðìè.

Òàáëèöÿ 1 

Ïåðåë³ê êîíòðîëüíèõ âïðàâ 
òà ¿õ ðåàë³çàö³ÿ òðåíîâàíèì êîíòèíãåíòîì  

ï³ä ÷àñ âèêîíàííÿ òðåíóâàëüíèõ âïðàâ 
ó ñòàíäàðòíîìó ðåæèì³ 

ô³çè÷íèõ íàâàíòàæåíü (M ± m, n = 20)

Êîíòðîëüí³ âïðàâè

Ìàêñèìàëüí³ ïàðàìåòðè 
ðîçâèòêó ì’ÿçîâî¿ 

ñèëè äîñë³äæóâàíîãî 
êîíòèíãåíòó ï³ä ÷àñ 

âèêîíàííÿ êîíòðîëüíèõ 
âïðàâ, êã/1 ðàç

Æèì ëåæà÷è íà áëîö³ 
â³ä ãðóäíî¿ êë³òêè 

íà ãîðèçîíòàëüí³é ëàâö³, êã
102,50 ± 2,40

Òÿãà íà áëîö³ çà ãîëîâó, êã 89,15 ± 0,75

Æèì íîãàìè íà áëîö³, êã 215,00 ± 4,32

Çãèíàííÿ ðóê ç ãàíòåëÿìè 
ñòîÿ÷è «ìîëîòêè», êã

39,70 ± 0,46

Òàáëèöÿ 2

Êîìïëåêñ ïîêàçíèê³â 
ô³çè÷íîãî íàâàíòàæåííÿ ðàçîâîãî

 òðåíóâàëüíîãî çàíÿòòÿ (M ± m, n = 20)

Ïîêàçíèê
Ñåðåäíüî-ãðóïîâ³ 

ïîêàçíèêè ô³çè÷íîãî 
íàâàíòàæåííÿ

Êîåô³ö³ºíò çîâí³øíüîãî 
îïîðó (Ra), ó. î.

0,64 ± 0,02

Â³äíîñíà âàãà îáòÿæåííÿ 
(Wa), êã

71,40 ± 1,24

²íäåêñ òðåíóâàëüíîãî 
íàâàíòàæåííÿ (ITNA), ó. î.

0,71 ± 0,02

Âåëè÷èíà ñèëîâîãî 
íàâàíòàæåííÿ (Wn), êã/õâ

865,00 ± 18,34

Òàáëèöÿ 3

Ïîêàçíèêè âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó òðåíîâàíèõ îñ³á 
â óìîâàõ ñòàíäàðòíîãî ðåæèìó ô³çè÷íèõ íàâàíòàæåíü, 

Ìå (25; 75), n = 20

Ïîêàçíèê

Åòàïè êîíòðîëþ

Äî íàâàíòàæåííÿ 
(ñòàí ñïîêîþ)

Ï³ñëÿ ô³çè÷íîãî
 íàâàíòàæåííÿ

×àñòîòà ñåðöåâèõ ñêîðî-
÷åíü, óä/õâ, (Mean HR)

79,45 (79,42; 91,21) 121,01* (120,12; 136,05)

Ñåðåäíÿ òðèâàë³ñòü
RR-³íòåðâàë³â, ìñ (Mean RR)

761,00 (658,90; 761,22) 502,30* (445,40; 503,50)

Ñòàíäàðòå â³äõèëåííÿ
RR-³íòåðâàë³â, ìñ (SDNN)

61,80 (51,82; 62,30) 54,70 (45,00; 55,20)

Íàäíèçüêî÷àñòîòíèé
ñïåêòð, % (VLF)

54,50 (49,05; 54,70) 91,60* (91,50; 98,07)

Íèçüêî÷àñòîòíèé
ñïåêòð, % (LF)

34,20 (34,00; 41,12) 6,80* (1,67; 6,90)

Âèñîêî÷àñòîòíèé
ñïåêòð, % (HF)

11,30 (9,90; 11,37) 1,60* (0,25; 1,80)

Âåãåòàòèâíèé áàëàíñ
(LF/HF), ìñ2 3,01 (2,99; 4,18) 4,11* (4,00; 6,11)

Ïðèì³òêà: *-ð < 0,05, â ïîð³âíÿíí³ ç³ ñòàíîì ñïîêîþ.
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Â ³íäèâ³äóàëüíîìó ðîçð³ç³ äàíèõ êîíòðîëüí³ ïî-
êàçíèêè ó ìåæàõ ãðóïè äåìîíñòðóþòü ïåâíó àìïë³òóäó 
(â³ä 4,4 % (Ð > 0,05) äî 20,1 % (Ð < 0,05)) â³äõèëåíü â³ä 
ñåðåäíüîãðóïîâîãî ð³âíÿ, ÿê ó ñòàí³ ô³çè÷íîãî ñïîêîþ, 
òàê ³ ï³ñëÿ íàâàíòàæåííÿ, àëå â æîäíîìó ðàç³ íå âèõî-
äèëè çà êðèòè÷í³ ìåæ³ íîðìè. 

Îòðèìàí³ ðåçóëüòàòè êîíòðîëüíèõ äîñë³äæåíü 
(òàáë. 3-4) ñâ³ä÷àòü ïðî íàÿâí³ñòü ïåðåáóäîâè â ñèñ-
òåì³ ê³ëüê³ñíèõ ïîêàçíèê³â îö³íêè ô³çè÷íîãî íàâàíòà-
æåííÿ, âàð³àáåëüíîñò³ ñåðöåâîãî ðèòìó, êîíöåíòðàö³¿ 
êëþ÷îâèõ ãîðìîí³â òà ïîêàçíèêà ËÄÃ â ñèðîâàòö³ êðîâ³ 
äîñë³äæóâàíèõ þíàê³â. Öå äîçâîëÿº ÷³òêî îö³íþâàòè 
áåçïå÷í³ ìåæ³ ÿê îêðåìèõ ïîêàçíèê³â ô³çè÷íîãî íà-
âàíòàæåííÿ, òàê ³ ðåæèì³â òðåíóâàíü â ö³ëîìó, à òàêîæ 
êîíòðîëþâàòè àäàïòàö³éíî-êîìïåíñàòîðí³ ðåàêö³¿ 
â îðãàí³çì³ þíàê³â ç ð³çíèì ð³âíåì òðåíîâàíîñò³ â ïðî-
öåñ³ çàíÿòü ñèëîâèì ô³òíåñîì.

Âèñíîâêè.
Íàéá³ëüø âàæëèâèì ìîìåíòîì äàíîãî äîñë³äæåí-

íÿ º âñòàíîâëåííÿ ïåðâèííèõ, äîñòîâ³ðíî áåçïå÷íèõ 
ïîêàçíèê³â çîâí³øíüîãî íàâàíòàæåííÿ, àäåêâàòí³ñòü 
ÿêèõ êîìïåíñàòîðíîìó ïîòåíö³àëó îðãàí³çìó ï³äòâåð-
äæåíà êîìïëåêñîì ïðÿìèõ ïîêàçíèê³â. Âêàçàí³ ïîêàç-
íèêè ïðèäàòí³ äëÿ îð³ºíòîâíèõ òà ïîð³âíÿëüíèõ îö³íîê 
ñòàíó îðãàí³çìó þíàê³â íà áóäü ÿêèõ åòàïàõ òðåíóâàëü-
íîãî ïðîöåñó òà ïîçà íèì. 

Âñòàíîâëåí³ ïàðàìåòðè ïîêàçíèê³â âàð³àáåëüíîñò³ 
ñåðöåâîãî ðèòìó, êîíöåíòðàö³¿ êîðòèçîëó, òåñòîñòå-
ðîíó òà ËÄÃ â ñèðîâàòö³ êðîâ³ ìîæíà âèêîðèñòîâóâàòè 
â ÿêîñò³ îð³ºíòîâíî íîðìàëüíèõ ð³âí³â ïðè ïîð³âíÿëü-
íèõ îö³íêàõ àíàëîã³÷íèõ ôóíêö³îíàëüíèõ ñòàí³â: ñïî-
êîþ òà ãîñòðîãî ì’ÿçîâîãî íàïðóæåííÿ äëÿ ô³çè÷íî 
ðîçâèíåíèõ þíàê³â â³êîì 20-21 ðîê³â ç ïåâíèì ð³âíåì 
ïîïåðåäíüî¿ òðåíóâàëüíî¿ àäàïòàö³¿. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íåâè-
çíà÷åí³ñòü òà çàãàëüíà â³äñóòí³ñòü äàíèõ ùîäî ñòàíó 
îðãàí³çìó ñïîðòñìåí³â â ñèëîâèõ âèäàõ ñïîðòó òà äî-
ñòîâ³ðíî¿ áåçïå÷íîñò³ âïëèâó íà íüîãî äîâãîòðèâàëèõ 

ô³çè÷íèõ íàâàíòàæåíü, çâè÷àéíèõ äëÿ òðåíóâàëüíîãî 
ïðîöåñó â áóäü-ÿêîìó âèä³ ñïîðòó âèâ÷åíî ëèøå ÿê 
ñóïóòíº ³íøèì, ùî çàêîíîì³ðíî íàäàº çíà÷íî â³äì³íí³ 
ðåçóëüòàòè, ÿê³ ÷àñòî ì³æ ñîáîþ íå ñï³âïàäàþòü íà-
â³òü ó íàïðÿìêó çì³í. Îñîáëèâî ñêëàäíèì º ðîçóì³ííÿ 
ñóòíîñò³ òà äèíàì³êè êîìïëåêñíèõ çì³í â îðãàí³çì³ ïðè 
ðåãóëÿðíèõ ì’ÿçîâèõ íàâàíòàæåííÿõ, ÿê³ ïðè öüîìó, 
íå â³äïîâ³äàþòü çàãàëüíèì, äëÿ ñèëîâèõ âèä³â ñïîð-
òó, ïðèíöèïàì ðåàë³çàö³¿, ùî º çâè÷àéíèì äëÿ ñïîð-
òèâíèõ çàíÿòü ç îçäîðîâ÷îþ ñïðÿìîâàí³ñòþ. Â òîé æå 
÷àñ, ïîñòàº ïðîáëåìà â³äñóòíîñò³ ÷³òêèõ äîñòîâ³ðíèõ 
äàíèõ ùîäî òåðì³í³â ðîçâèòêó àäàïòàö³éíèõ ðåàêö³é 
ïðè êîíêðåòíîìó êîìïëåêñ³ íàâàíòàæåíü ó ïðîöåñ³ çà-
íÿòü ñèëîâèì ô³òíåñîì ç îçäîðîâ÷îþ ñïðÿìîâàí³ñòþ. 
Öå ïèòàííÿ àêòóàëüíå ó çâ’ÿçêó ³ç âèçíà÷åííÿì òåðì³íó 
äîñë³äæåíü, ðåàë³çàö³ÿ ÿêèõ ñòèêàºòüñÿ ç ïðîáëåìîþ 
òðèâàëîñò³ ñàìîãî äîñë³äó òà êîíòðîë³â çà éîãî ïåðå-
á³ãîì. Âèð³øåííÿ öèõ ïèòàíü, äàñòü ìîæëèâ³ñòü äëÿ 
íàóêîâîãî îá´ðóíòóâàííÿ ïðîöåñ³â ïëàíóâàííÿ, êîíòð-
îëþ, à íàéãîëîâí³øå óïðàâë³ííÿ òà îïòèì³çàö³ºþ äîâ-
ãîòðèâàëèì òðåíóâàëüíèì ïðîöåñîì â ñèëîâîìó ô³ò-
íåñ³ òà ³íøèõ âèäàõ ñïîðòó.

Òàáëèöÿ 4

Á³îõ³ì³÷í³ ïîêàçíèêè êðîâ³ 
ó òðåíîâàíèõ îñ³á 

â óìîâàõ ñòàíäàðòíîãî ðåæèìó 
ô³çè÷íèõ íàâàíòàæåíü (M ± m, n = 20)

Ïîêàçíèêè
Äî 

íàâàíòàæåííÿ
Ï³ñëÿ 

íàâàíòàæåííÿ

Êîðòèçîë, íìîëü/ë 255,45 ± 4,17 303,39 ± 8,65*

Òåñîòåñòåðîí,
íìîëü/ë

9,49 ± 0,24 11,40 ± 0,16*

ËÄÃ, îä/ë 353,40 ± 9,49 338,20 ± 3,66

Ïðèì³òêà: * – ð < 0,05, â ïîð³âíÿíí³ ç³ ñòàíîì ñïîêîþ (äî íàâàíòà-

æåííÿ).
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Algorithm for Safety Parameters of Physical Activity under Power Fitness
Chernozub A.A.
Abstract. One of the issues related to adaptation responses during physical activity, long is the determination 

of the parameters of safe physical activities adequate human capabilities in the directional (specialized) training. 
This problem arises sooner or later almost before every coach, sports doctor and its solution can save both the health 
athletes and prevent its deterioration among untrained persons. In practice, the power of fitness and other power sports 
to search for and identification of the starting and workloads used a number of techniques that, in general, are cur-
rent in nature. The resulting figures are not real evidence reinforcing their safety, and their use is a risk, especially for 
untrained troops. This situation is almost impossible to improving the safety of participants in training overload that 
caused the execution of a series of experimental studies, combined logistics and methodical relationship. As the prima-
ry object of research was selected group of trained individuals who over the last three years engaged in power fitness. 
In this group, 20 were trained boys aged 20-21 years who have a sufficient level of adaptation to power loads applied 
in terms of the standard mode of training. To assess the autonomic regulation of the cardiovascular system and the state 
of adaptation mechanisms in conditions of intense muscle activity using methods of analysis of heart rate variability 
(HRV). To address the objective, the differential impact assessments a certain level of physical activity on the body, 
muscle tension conditions, using a series of biochemical methods aimed at studying the characteristics of changes 
in the concentration of the enzyme lactate dehydrogenase, and steroid hormones (cortisol and testosterone) 
in the blood during syrovottsi long power fitness classes. Mathematical processing of the results of research carried 
out by the software IBM SPSS Statistics 20 on the use of generally accepted methods of statistical data summaries 
biological nature. Heart rate variability (HRV) was calculated using Kubios HRV. During the research, the most important 
point is the initial installation, safe reliable indicators of physical activity, adequate compensatory capacity of the organ-
ism which confirmed a set of direct indicators. These indicators are suitable for rough and comparative assessments 
of young organism at any stage of the training process and his absence. Established parameters heart rate variability, 
the concentration of cortisol, testosterone and LDH in serum can be used as roughly normal levels in comparative as-
sessments of similar functional states in rest and after acute muscle strain.

Keywords: safe power loads parameters, heart rate variability, the concentration of hormones in the blood serum, 
power fitness.
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