
3  2017 XXIII AML

53

Ðåôåðàò
Ìåòà. Îö³íèòè âïëèâ ðåàá³ë³òàö³éíîãî êîìïëåêñó íà ð³-
âåíü çàãàëüíî¿ ô³çè÷íî¿ ïðàöåçäàòíîñò³ òà àåðîáíî¿ ïðî-
äóêòèâíîñò³ çà ðåçóëüòàòàìè âåëîåðãîìåòð³¿ ä³â÷àò ñå-
ðåäíüîãî øê³ëüíîãî â³êó ç îñëàáëåíèì çîðîì.
Ìàòåð³àë ³ ìåòîäè. Íà áàç³ Çàïîð³çüêîãî êëàñè÷íîãî ë³-
öåþ ç âåðåñíÿ 2015 ïî òðàâåíü 2016 ï³ä íàãëÿäîì ïåðå-
áóâàëî 90 ä³â÷àò 11-14 ðîê³â, ÿê³ ìàëè îñëàáëåííÿ çîðîâèõ
ôóíêö³é, àëå ç ïðàâèëüíèì ïîëîæåííÿì î÷åé, á³íîêóëÿð-
íèì õàðàêòåðîì çîðó ³ áåç îð´àííî¿ ïàòîëî´³¿ îð´àíó çîðó.
Ñåðåä íèõ áóëè ä³â÷àòà ç íåêîðåãîâàíîþ ãîñòðîòîþ çîðó
0,1-1,0 ³ ç êîðåêö³ºþ çîðó äî 1,0. Ñòóï³íü àñòèãìàòèçìó
êîëèâàâñÿ â³ä 0,25 äî 1,5 ä³îïòð³é. Ðîçïîä³ë ä³òåé çà ñòó-
ïåíåì àñòèãìàòèçìó áóâ îäíàêîâèì ó âñ³õ â³êîâèõ ãðóïàõ.
Äëÿ çàíÿòü ç ô³çè÷íîãî âèõîâàííÿ âîíè áóëè â³äíåñåí³ äî
îñíîâíî¿ ìåäè÷íî¿ ãðóïè. Äëÿ îö³íêè çàãàëüíî¿ ô³çè÷íî¿
ïðàöåçäàòíîñò³ ìè îáðàëè òåñò ç ñóáìàêñèìàëüíîþ ïî-
òóæí³ñòþ ô³çè÷íîãî íàâàíòàæåííÿ PWC170. Ô³çè÷íó
ïðàöåçäàòí³ñòü îö³íþâàëè ó Âò. Ð³âåíü ÌÑÊ ðîçðàõî-
âóâàëè çà çàãàëüíîïðèéíÿòîþ äëÿ íåïðÿìîãî âèçíà÷åííÿ
ó çäîðîâèõ íåòðåíîâàíèõ îñ³á ôîðìóëîþ Â.Ë. Êàðïìàíà:
ÌÑÊ=1,7×PWC170 (ê´ì/õâ)+1240, ìë/õâ. Óñ³õ îáñòåæå-
íèõ ïîä³ëåíî íà òðè ãðóïè: êîíòðîëüíó ³ äâ³ îñíîâí³, ÿê³
áóëè ïðèäàòí³ äî ïîð³âíÿííÿ ³ ñòàòèñòè÷íî íå â³äð³çíÿ-
ëèñÿ çà â³êîì ³ ñòóïåíåì ïîðóøåííÿ çîðó. Âîíè çàéìàëèñÿ
çà çàãàëüíîïðèéíÿòîþ øê³ëüíîþ ïðî´ðàìîþ ç ô³çè÷íîãî
âèõîâàííÿ. Â îáîõ îñíîâíèõ ãðóïàõ äîäàòêîâî ïðîïîíó-
âàâñÿ äëÿ ñàìîñò³éíèõ çàíÿòü çà çàâäàííÿì â äîìàøí³õ
óìîâàõ ðîçðîáëåíèé íàìè ðåàá³ë³òàö³éíèé êîìïëåêñ, ÿêèé
ì³ñòèòü ñïåö³àëüí³ âïðàâè ³ ñàìîìàñàæ î÷åé, ñïåö³àëüí³
âïðàâè äëÿ ïîñòàâè ³ ñòîï, âîëüîâå êåðóâàííÿ äèõàííÿì
³ àåðîáí³ âïðàâè.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó îñíîâíèõ ãðóïàõ, äå çàñòî-
ñîâàí³ ñàìîñò³éí³ çàíÿòòÿ àåðîáíèìè âïðàâàìè çà çàâ-
äàííÿì, ï³ä âïëèâîì ðåàá³ë³òàö³éíîãî êîìïëåêñó äîñòî-
â³ðíî ï³äâèùèëèñü àáñîëþòí³ ïîêàçíèêè PWC170 ³ ÌÑÊ,
à â³äíîñíî ìàñè ò³ëà, ÿêà ïðîòÿãîì íàâ÷àëüíîãî ðîêó ó
îáñòåæåíèõ ï³äë³òê³â ñóòòºâî çá³ëüøèëàñü, äî öüîãî âè-
ÿâëåíà âèðàæåíà ïîçèòèâíà òåíäåíö³ÿ. À ñàìå: â³äíîñ-
íèé ïîêàçíèê PWC170 çá³ëüøèâñÿ ó îñíîâíèõ ãðóïàõ íà
5,6% òà 5,2% ³ ñòàíîâèâ 2,05±0,06 Âò/ê´ (t=1,52; ð>0,05)
òà 1,99±0,05 Âò/ê´ (t=1,71; ð>0,05), à ïîêàçíèê ÌÑÊ
çá³ëüøèâñÿ íà 9,83% òà 10,23% ³ ñêëàâ 49,57±1,72 ìë/õâ/ê´
(t=1,84; ð>0,05) òà 47,92±1,93 ìë/õâ/ê´ (t=1,80; ð>0,05).
Àáñîëþòíèé ïîêàçíèê PWC170 çá³ëüøèâñÿ ó îñíîâíèõ ãðó-
ïàõ íà 14% òà 16,2% ³ ñòàíîâèâ 98,59±4,12 Âò (t=2,31;
ð<0,05) òà 107,12±4,67 Âò (t=2,53; ð<0,05). Àáñîëþòí³
çíà÷åííÿ ÌÑÊ ïîêðàùèëèñü â îñíîâíèõ ãðóïàõ íà 16,5%
³ 20,6% ³ ñòàíîâèëè 2619,71±110 ìë/õâ (t=2,49; ð<0,05) ³
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2797,87±118 ìë/õâ (t=2,95; ð<0,001).
Âèñíîâîê. Ïðè ïåðâèííîìó îáñòåæåíí³ ó êîíòðîëüí³é
òà îñíîâíèõ ãðóïàõ ñòàòèñòè÷íî çíà÷èìèõ â³äì³ííîñ-
òåé â ïîêàçíèêàõ çàãàëüíî¿ ô³çè÷íî¿ ïðàöåçäàòíîñò³ òà
ìàêñèìàëüíîãî ñïîæèâàííÿ êèñíþ íå ñïîñòåð³ãàëîñü.
Ï³ñëÿ ðåàá³ë³òàö³éíîãî êóðñó çì³íè óñ³õ äîñë³äæåíèõ ïî-
êàçíèê³â ó êîíòðîëüí³é ãðóï³ òàêîæ áóëè ñòàòèñòè÷íî
íåäîñòîâ³ðíèìè. Ó îñíîâíèõ ãðóïàõ ï³ä âïëèâîì ðåàá³ë³-
òàö³éíîãî êîìïëåêñó äîñòîâ³ðíî ï³äâèùèëèñü àáñîëþòí³
ïîêàçíèêè PWC170 ³ ÌÑÊ, à â³äíîñíî ìàñè ò³ëà, ÿêà ïðî-
òÿãîì íàâ÷àëüíîãî ðîêó ó îáñòåæåíèõ ï³äë³òê³â ñóòòºâî
çá³ëüøèëàñü, äî öüîãî âèÿâëåíà âèðàæåíà ïîçèòèâíà
òåíäåíö³ÿ. Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü ðåêîìåí-
äóâàòè äî âïðîâàäæåííÿ ðåàá³ë³òàö³éíèé êîìïëåêñ, ÿêèé
ì³ñòèòü àåðîáí³ âïðàâè äëÿ ñàìîñò³éíèõ çàíÿòü çà çàâ-
äàííÿì ó äîìàøí³õ óìîâàõ â³äïîâ³äíî äî ³íäèâ³äóàëüíîãî
ðóõîâîãî ðåæèìó.
Êëþ÷îâ³ ñëîâà: ô³çè÷íà ïðàöåçäàòí³ñòü, àåðîáíà ïðî-
äóêòèâí³ñòü, øêîëÿð³, îñëàáëåííÿ çîðó

Abstract
DYNAMICS OF GENERAL PHYSICAL
CAPACITY AND AEROBIC PRODUCTIVITY
BY VELOERGOMETRY RESULTS OF THE
MIDDLE SCHOOL AGE GIRLS WITH
WEAKENED VISION UNDER THE
INFLUENCE OF PHYSICAL
REHABILITATION

MARYUKHNICH N.V., KLAPCHUK V.V.
National Technical University in Zaporizhia

 Aim of the work is to assess the impact of the rehabilitation
complex on the level of general physical capacity and aerobic
productivity by the veloergometry results of the middle school
age girls with weakened vision.
Material and Methods. On the basis of the Zaporizhia
Classical Lyceum from September 2015 to May 2016, 90 girls
aged 11-14 years were under observation, which had a
weakening of visual functions, but with the correct eye
position, binocular vision and without organ pathology.
Among them were girls with uncorrected visual acuity of 0.1-
1.0 and with vision correction up to 1.0. The degree of
astigmatism ranged from 0.25 to 1.5 diopters. The distribution
of children in terms of the astigmatism degree was the same
in all age groups. For physical education classes, they were
assigned to the main medical group. To assess the general
physical capacity, we chose a test with submaximal exercise
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power PWC170. Physical performance was evaluated in W.
The MOC level was calculated by the formula of VL.
Carpman: MOC=1.7×PWC170 (kgm/min)+1240, ml/min. All
those examined were divided into three groups: a control
group and two main groups that were suitable for comparison
and did not statistically differ in age and degree of visual
impairment. They were engaged in the generally accepted
school curriculum for physical education. In both main
groups, the rehabilitation complex that we developed, which
includes special exercises and self-massage of the eyes,
special exercises for posture and feet, volitional breath control
and aerobic exercises, was additionally offered for practicing
on assignment at home.
Results and Discussion. In the main groups, in which
individual  aerobic exercise was assigned, under the influence
of the rehabilitation complex the absolute numbers PWC170
and MOC significantly increased, and a strong positive
tendency was revealed concerning the surveyed adolescents'
body weight, which significantly increased in the course of
the school year. Namely, a relative indicator PWC170
increased in the main groups by 5.6% and 5.2% and
amounted to 2.05±0.06 W/kg (t=1,52; p>0.05) and 1,99±0.05
W/kg (t=1.71; p>0.05); the MOC component increased by
9.83% and 10.23% and equaled 49.57±1.72 ml/min/kg
(t=1.84, p>0.05) and 47.92±1.93 ml/min/kg (t=1.80,
p>0.05). The absolute PWC170 rates increased in main groups
by 14% and 16.2% to 98.59±4.12 W (t=2.31; p<0.05) and
107.12±4.67 W (t=2.53, p<0.05). Absolute MOC parameters
improved in the main groups by 16.5% and 20.6%, amounting
to 2619,71±110 mL/min (t=2,49; p<0.05) and 2797,87±118
mL/min (T=2.95, p <0.001).
Conclusions. At the primary examination in the control and
main groups, statistically significant differences in the
indicators of general physical capacity and maximum oxygen
consumption were not observed. After the rehabilitation
course, the changes in all the studied parameters in the
control group were also statistically unreliable. In the main
groups under the influence of the rehabilitation complex, the
absolute indices of PWC170 and MOC significantly increased,
and a pronounced positive trend was revealed cocerning the
surveyed adolescents body weight, which  increased
significantly during the school year. The obtained results
make it possible to recommend for implementation a
rehabilitation complex containing aerobic exercises for self-
practice on assignment at home according to the individual
motor regimen.
Key words: physical capacity, aerobic productivity, students,
weakened vision

Âñòóï
Â åïîõó òåõíîëî´³÷íîãî ïðî´ðåñó ïðîáëåìà çáå-
ðåæåííÿ çäîðîâ'ÿ øêîëÿð³â º ïð³îðèòåòíèì íàï-
ðÿìêîì ðîçâèòêó ñóñï³ëüñòâà. Ñàìå åôåêòèâ-
í³ñòü ô³çè÷íîãî òà ôóíêö³îíàëüíîãî ðîçâèòêó ó
äèòÿ÷îìó â³ö³ âèçíà÷àº îñíîâí³ ðèñè çäîðîâ'ÿ íà-
ö³¿ â á³ëüø ñòàðøèõ â³êîâèõ ´ðàäàö³ÿõ, âêëþ÷à-
þ÷è âèñîêó ïðàöåçäàòí³ñòü, àäàïòèâí³ ìîæëè-

âîñò³ îð´àí³çìó äî íåñïðèÿòëèâîãî âïëèâó íà-
âêîëèøíüîãî ñåðåäîâèùà. Çà äàíèìè áàãàòüîõ
àâòîð³â äî 60-70% øêîëÿð³â ó âèïóñêíîìó êëàñ³
ìàþòü ïîðóøåííÿ çîðîâèõ ôóíêö³é, 30% - õðî-
í³÷í³ çàõâîðþâàííÿ. Ïðè çàê³í÷åíí³ íàâ÷àííÿ
â³äñîòîê çäîðîâèõ ä³òåé íå ïåðåâèùóº 20%, à â
äåÿêèõ ì³ñòàõ öåé â³äñîòîê íå ïåðåâèùóº 3-4%
[1]. Ñåðåäí³é øê³ëüíèé â³ê º êðèòè÷íèì ïåð³î-
äîì ó ðîçâèòêó ëþäèíè. Ïðîöåñ ñòàòåâîãî äî-
çð³âàííÿ ñóïðîâîäæóºòüñÿ íåð³âíîì³ðíèì ôîð-
ìóâàííÿì òà äîçð³âàííÿì ôóíêö³îíàëüíèõ ñèñ-
òåì îð´àí³çìó. Îñòàíí³ì ÷àñîì óìîâè æèòòÿ ä³-
òåé øê³ëüíîãî â³êó çíà÷íî çì³íèëèñü. Á³ëüø³ñòü
ç íèõ çìåíøèëè ñâîþ ðóõîâó àêòèâí³ñòü, îñîá-
ëèâî ä³â÷àòà, ùî ïðèçâåëî äî îñëàáëåííÿ ¿õ ì'ÿ-
çîâî¿ ä³ÿëüíîñò³ [2, 3]. Ïðè öüîìó ¿õ çîðîâå íà-
âàíòàæåííÿ çá³ëüøèëîñü, îñîáëèâî íà áëèçüê³é
â³äñòàí³. Öå ïðèçâåëî äî îñëàáëåííÿ çîðó òà ðîç-
âèòêó êîðîòêîçîðîñò³. Ãàëüìóâàííÿ ïîã³ðøåííÿ
çîðîâèõ ôóíêö³é ë³êóâàííÿì ëèøå ðîçëàä³â çî-
ðîâîãî àïàðàòó ìàº êîðîòêîòðèâàëèé åôåêò, òîìó
áàãàòî àâòîð³â ïî÷àëè ðîçãëÿäàòè îð´àí³çì äè-
òèíè á³ëüø ³íòåãðàëüíî, âðàõîâóþ÷è êîðåëÿö³éí³
çâ'ÿçêè ì³æ óñ³ìà ôóíêö³îíàëüíèìè ñèñòåìàìè
îð´àí³çìó. Òàêîæ ³ñíóº êîíöåïö³ÿ ïðî âçàºìîçà-
ëåæí³ñòü ì³æ ðóõîâèìè ìîæëèâîñòÿìè, ïîêàç-
íèêàìè ôóíêö³îíàëüíèõ ðåçåðâ³â îð´àí³çìó òà
ñòàíîì çäîðîâ'ÿ øêîëÿð³â [1, 3]. Òîìó îïòèì³çà-
ö³ÿ ô³çè÷íî¿ àêòèâíîñò³ ï³äë³òê³â º îäíèì ç íàéàê-
òóàëüí³øèõ çàâäàíü ïðîô³ëàêòè÷íî¿ ìåäèöèíè.

Ô³çè÷íà ïðàöåçäàòí³ñòü, ÿê ê³ëüê³ñíèé
ïîêàçíèê ñîìàòè÷íîãî çäîðîâ'ÿ ëþäèíè, õàðàê-
òåðèçóº ð³âåíü éîãî æèòòºä³ÿëüíîñò³, ÿêèé áà-
çóºòüñÿ íà ðóñ³. Öåé ïîêàçíèê ñêëàäàºòüñÿ ç óñ³õ
ôîðì ì'ÿçîâî¿ àêòèâíîñò³, çàëåæèòü â³ä çäàòíîñò³
òà ãîòîâíîñò³ ëþäèíè äî ô³çè÷íî¿ ïðàö³ à òàêîæ
â³ä äîñêîíàëîñò³ éîãî àäàïòàö³éíèõ ìåõàí³çì³â
[4]. Ë³í³éíà çàëåæí³ñòü ì³æ íàâàíòàæåííÿì òà
ïîêàçíèêàìè ä³ÿëüíîñò³ ô³ç³îëî´³÷íèõ ñèñòåì
îð´àí³çìó äîçâîëÿº îö³íèòè ³íòåíñèâí³ñòü íàâàí-
òàæåííÿ çà äàíèìè õðîíîòðîïíî¿ ðåàêö³¿ ñåðöÿ
òà ìàêñèìàëüíèì ñïîæèâàííÿì êèñíþ (ÌÑÊ) [5,
9]. Ö³ ïîêàçíèêè â³äíîñÿòüñÿ äî åðãîìåòðè÷íèõ
îäèíèöü âèì³ðþâàííÿ íàâàíòàæåííÿ. Òàê³ äîñë³-
äæåííÿ ïðîâîäèëèñü íàìè ³ ó ä³â÷àò ñåðåäíüîãî
øê³ëüíîãî â³êó ç îñëàáëåíèì çîðîì äî ðåàá³ë³-
òàö³éíîãî êóðñó, à òàêîæ âèâ÷åí³ çì³íè ¿õ ô³çè÷-
íî¿ ïðàöåçäàòíîñò³ ï³ñëÿ ðåàá³ë³òàö³éíîãî êóðñó
çà ïîêàçíèêàìè ñòåï-åðãîìåòð³¿ [3, 10]. Àëå âå-
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ëîåðãîìåòðè÷í³ äîñë³äæåííÿ ï³ä âïëèâîì êîìï-
ëåêñíî¿ ô³çè÷íî¿ ðåàá³ë³òàö³¿ ó íèõ ðàí³øå íå
ïðîâîäèëèñü.

Ìåòà äîñë³äæåííÿ: îö³íèòè âïëèâ ðåàá³-
ë³òàö³éíîãî êîìïëåêñó íà ð³âåíü çàãàëüíî¿ ô³-
çè÷íî¿ ïðàöåçäàòíîñò³ òà àåðîáíî¿ ïðîäóêòèâ-
íîñò³ çà ðåçóëüòàòàìè âåëîåðãîìåòð³¿ ä³â÷àò ñå-
ðåäíüîãî øê³ëüíîãî â³êó ç îñëàáëåíèì çîðîì.

Ìàòåð³àë ³ ìåòîäè
Íà áàç³ Çàïîð³çüêîãî êëàñè÷íîãî ë³öåþ ç âåðåñíÿ
2015 ðîêó ïî òðàâåíü 2016 ðîêó ï³ä ñïîñòåðå-
æåííÿì çíàõîäèëîñü 90 ä³â÷àò â³êîì 11-14 ðîê³â,
ÿê³ ìàëè îñëàáëåííÿ çîðîâèõ ôóíêö³é, àëå ç ïðà-
âèëüíèì ïîëîæåííÿì î÷åé, á³íîêóëÿðíèì õàðàê-
òåðîì çîðó ³ áåç îð´àííî¿ ïàòîëî´³¿ îð´àíó çîðó.
Ñåðåä íèõ áóëè ä³â÷àòà ç íåêîðåãîâàíîþ ãîñò-
ðîòîþ çîðó 0,1-1,0 òà ç êîðåêö³ºþ çîðó äî 1,0.
Ñòóï³íü àñòèãìàòèçìó êîëèâàâñÿ â³ä 0,25 äî 1,5
ä³îïòð³é. Ðîçïîä³ë ä³òåé çà ñòóïåíåì àñòèãìà-
òèçìó áóâ îäíàêîâèì ó âñ³õ â³êîâèõ ãðóïàõ. Äëÿ
çàíÿòü ç ô³çè÷íîãî âèõîâàííÿ âîíè áóëè â³äíå-
ñåí³ äî îñíîâíî¿ ìåäè÷íî¿ ãðóïè.

Äëÿ âèçíà÷åííÿ çàãàëüíî¿ ô³çè÷íî¿ ïðà-
öåçäàòíîñò³ ìè îáðàëè ñóáìàêñèìàëüíèé òåñò
PWC170 (Physical Working Capacity) ç îö³íêîþ ïî-
òóæíîñò³ ô³çè÷íîãî íàâàíòàæåííÿ ïðè ÷àñòîò³
ñåðöåâèõ ñêîðî÷åíü (×ÑÑ) 170 óäàð³â çà õâèëèíó
[6]. Âèêîðèñòîâóâàëè ñòóïåíåâèäíèé ç ³íòåðâà-
ëîì â³äïî÷èíêó âèä íàâàíòàæåííÿ. Çà äîïîìî-
ãîþ àïàðàòó ÌÈÄÀÑ ÝÊ-1Ò (Óêðà¿íà) ðåºñòðó-
âàëè åëåêòðîêàðä³î´ðàìó, ÿêó ïðè íàâàíòàæó-
âàëüíîìó òåñòóâàíí³ îö³íþâàëè çà êðèòåð³ÿìè
ÂÎÎÇ [6]. Êîæíèé îáñòåæåíèé íà âåëîåðãîìåòð³
(Kettler, Í³ìå÷÷èíà) âèêîíóâàâ äâà íàâàíòàæåí-
íÿ ð³çíî¿ ïîòóæíîñò³ ïðè ïîñò³éí³é ÷àñòîò³ ïå-
äàëþâàííÿ 60 îá./õâ òðèâàë³ñòþ ïî 5 õâèëèí. Íà-
ïðèê³íö³ êîæíîãî íàâàíòàæåííÿ ðåºñòðóâàëè
×ÑÑ, ñèñòåìíèé àðòåð³àëüíèé òèñê (ÀÒ) ñèñòî-
ë³÷íèé ³ ä³àñòîë³÷íèé. Äðóãó (ñóáìàêñèìàëüíó)
ïîòóæí³ñòü íàâàíòàæåííÿ âèçíà÷àëè çà ôîðìó-
ëîþ Ò.Þ. Êðóöåâè÷ [5] ó çàëåæíîñò³ â³ä ×ÑÑ
íàïðèê³íö³ 5 õâ ïåðøîãî íàâàíòàæåííÿ, â³ä ÷îãî
çàëåæàâ â³äñîòîê çá³ëüøåííÿ ïîòóæíîñò³ íàâàí-
òàæåííÿ. Ï³ñëÿ ïåðøîãî íàâàíòàæåííÿ áóâ 3-
õâèëèííèé ïåð³îä â³äïî÷èíêó, íàïðèê³íö³ ÿêîãî
ðåºñòðóâàëè ×ÑÑ òà ÀÒ. Âèì³ð ×ÑÑ ïðîâîäèëè
åëåêòðîêàðä³î´ðàô³÷íèì ìåòîäîì, ÀÒ - ìåòîäîì
Êîðîòêîâà. Ô³çè÷íó ïðàöåçäàòí³ñòü îö³íþâàëè

ó Âò. Âåëè÷èíó PWC170 îòðèìóâàëè øëÿõîì åêñ-
òðàïîëÿö³¿ çà äîïîìîãîþ ôîðìóëè Â.Ë. Êàðïìà-
íà [6]:

 , 
äå N1 ³ N2 - ïîòóæí³ñòü äâîõ íàâàíòàæåíü; f1 ³ f2 -
â³äïîâ³äí³ ×ÑÑ.

Ð³âåíü ÌÑÊ ðîçðàõîâóâàëè çà çàãàëüíî-
ïðèéíÿòîþ äëÿ íåïðÿìîãî âèçíà÷åííÿ ó çäîðî-
âèõ íåòðåíîâàíèõ îñ³á ôîðìóëîþ Â.Ë.Êàðïìàíà
[6]: ÌÑÊ=1,7×PWC170 (ê´ì/õâ)+1240, ìë/õâ.

Ïðî àäåêâàòí³ñòü ô³çè÷íîãî íàâàíòàæåí-
íÿ ïðè òåñòóâàíí³ ñóäèëè çà çîâí³øí³ìè îçíàêà-
ìè âòîìè, âåëè÷èíîþ ×ÑÑ, ÀÒ òà çì³íàìè åëåêò-
ðîêàðä³î´ðàìè â³äïîâ³äíî äî ïîðîãîâèõ êðèòå-
ð³¿â ÂÎÎÇ, çàïðîïîíîâàíèõ äëÿ óìîâ íàâàíòà-
æóâàëüíîãî òåñòóâàííÿ [6].

Óñ³õ îáñòåæåíèõ ïîä³ëåíî íà òðè ãðóïè:
êîíòðîëüíó òà äâ³ îñíîâí³, ÿê³ áóëè ïðèäàòí³ äî
ïîð³âíÿííÿ é ñòàòèñòè÷íî íå â³äð³çíÿëèñü çà â³-
êîì òà ñòóïåíåì ïîðóøåííÿ çîðó. Âîíè çàéìà-
ëèñÿ çà çàãàëüíîïðèéíÿòîþ øê³ëüíîþ ïðî´ðà-
ìîþ ç ô³çè÷íîãî âèõîâàííÿ. Îêð³ì òîãî, â îáîõ
îñíîâíèõ ãðóïàõ äîäàòêîâî ïðîïîíóâàâñÿ äëÿ
ñàìîñò³éíèõ çàíÿòü çà çàâäàííÿì ó äîìàøí³õ
óìîâàõ ðîçðîáëåíèé íàìè ðåàá³ë³òàö³éíèé êîìï-
ëåêñ, ÿêèé ì³ñòèòü ñïåö³àëüí³ âïðàâè òà ñàìî-
ìàñàæ î÷åé, ñïåö³àëüí³ âïðàâè äëÿ ïîñòàâè òà
ñòîï, âîëüîâå êåðóâàííÿ äèõàííÿì òà àåðîáí³
âïðàâè äëÿ ñàìîñò³éíèõ çàíÿòü çà çàâäàííÿì ó
äîìàøí³õ óìîâàõ. Âïðàâè, ùî ïðîïîíóþòüñÿ,
âèêîíóþòü â³äïîâ³äíî äî ³íäèâ³äóàëüíîãî ðóõî-
âîãî ðåæèìó: ¹1 (îáìåæåíî¿ ä³¿ ç òðåíóâàëüíîþ
×ÑÑ äî 100 óä./õâ), ¹2 (ïîì³ðíî¿ ä³¿ ç ×ÑÑ äî
120 óä./õâ) àáî ¹3 (ðîçøèðåíî¿ ä³¿ ç ×ÑÑ äî 140
óä./ õâ). Éîãî îáèðàþòü ç óðàõóâàííÿì ô³çè÷íîãî
ñòàíó.

Òðåíóâàííÿ çä³éñíþþòü íàñòóïíèì ÷èíîì:
- ðåæèì ¹1: õîäüáà íà ì³ñö³ ç çàêèäàííÿì ãî-
ì³ëêè ³ âèñîêèì ï³äí³ìàííÿì ñòåãíà ïîñë³äîâíî
³íòåðâàëüíèì ìåòîäîì â ïîâ³ëüíîìó òåìï³ (60-
65 ðóõ³â â õâèëèíó) òðèâàë³ñòþ 1-2 õâèëèíè, 3
ðóõó - âäèõ ³ 4 - âèäèõ, ïîâòîðèòè 2 ðàçè;
- ðåæèì ¹2: õîäüáà íà ì³ñö³ ç çàêèäàííÿì ãî-
ì³ëêè ³ âèñîêèì ï³äí³ìàííÿì ñòåãíà ïîñë³äîâíî
áåçïåðåðâíèì ìåòîäîì â ñåðåäíüîìó òåìï³ (70-
75 ðóõ³â â õâèëèíó) òðèâàë³ñòþ 2 õâèëèíè, 3 ðó-
õó - âäèõ ³ 3 - âèäèõ, ïîâòîðèòè 2-3 ðàçè;
- ðåæèì ¹3: õîäüáà íà ì³ñö³ ç çàêèäàííÿì ãî-
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Контрольна група 
(n=30) Статичні показники Показники, 

одиниці вимірювань первинне 
обстеження 

прикінцеве 
обстеження t p 

PWC170, Вт 88,26±3,35 94,39±4,12 1,15 >0,05 
PWC170 : вага тіла, Вт/кґ 1,83±0,05 1,91±0,07 0,93 >0,05 
МСК, мл/хв 2121,92±112 2358,71±122 1,4 >0,05 
МСК : вага тіла, мл/хв/кґ 42,83±1,68 45,27±1,72 1,01 >0,05 

Òàáëèöÿ 1
Äèíàì³êà ïîêàçíèê³â çàãàëüíî¿ ô³çè÷íî¿ ïðàöåçäàòíîñò³ çà òåñòîì PWC170 òà ÌÑÊ ä³â÷àò êîíòðîëüíî¿ ãðóïè (M±m)

t1, p1 - äëÿ îñíîâíî¿ ãðóïè-1;
t2, p2 - äëÿ îñíîâíî¿ ãðóïè-2 ïðè ïîð³âíÿíí³ ðåçóëüòàò³â ïåðâèííîãî ³ ïðèê³íöåâîãî äîñë³äæåíü

Основна група-1 
(n=30) 

Основна група-2 
(n=30) Статичні показники 

Показники, одиниці вимірювань первинне 
обстеження 

прикінцеве 
обстеження 

первинне 
обстеження 

прикінцеве 
обстеження t1 p1 t2 p2 

PWC170, Вт 86,46±3,24 98,59±4,12 92,18±3,58 107,12±4,67 2,31 <0,05 2,53 <0,05 
PWC170 : вага тіла, Вт/кґ 1,94±0,04 2,05±0,06 1,89±0,03 1,99±0,05 1,52 >0,05 1,71 >0,05 
МСК, мл/хв 2246,92±102 2619,71±110 2318,41±112 2797,87±118 2,49 <0,05 2,95 <0,001 
МСК : вага тіла, мл/хв/кґ 45,13±1,68 49,57±1,72 43,47±1,55 47,92±1,93 1,84 >0,05 1,80 >0,05 

Òàáëèöÿ 2
Äèíàì³êà ïîêàçíèê³â çàãàëüíî¿ ô³çè÷íî¿ ïðàöåçäàòíîñò³ çà òåñòîì PWC170 òà ÌÑÊ ä³â÷àò îñíîâíèõ ãðóï (M±m)

ì³ëêè ³ âèñîêèì ï³äí³ìàííÿì ñòåãíà ïîñë³äîâíî
çì³ííèì ìåòîäîì â øâèäêîìó òåìï³ (80-85 ðóõ³â
â õâèëèíó) òðèâàë³ñòþ 2-3 õâèëèíè, 3 ðóõó - âäèõ
³ 2 - âèäèõ, ïîâòîðèòè 3 ðàçè.

Ðåºñòðàö³þ ïóëüñó ò³, ùî çàéìàëèñÿ, ïðî-
âîäèëè ñàìîñò³éíî ï³ñëÿ ïîïåðåäíüîãî íàâ÷àííÿ.

Äëÿ öüîãî îáñòåæåí³ îñíîâíèõ ãðóï îòðè-
ìóâàëè ðîçðîáëåíó íàìè ïàì'ÿòêó, ÿêà ìàëà ³ ðå-
êîìåíäàö³¿ ùîäî ñàìîêîíòðîëþ [8]. Øêîëÿð³
îáèðàëè âïðàâè, ïî÷èíàþ÷è ç ïðîñòèõ, ïîñòó-
ïîâî óñêëàäíþþ÷è òà ïåð³îäè÷íî çàì³íþþ÷è ¿õ
ç òàêèì ðîçðàõóíêîì, ùîá íà âèêîíàííÿ êîìï-
ëåêñó éøëî ùîíàéìåíøå 20-30 õâ 4-5 ðàç³â íà
òèæäåíü. Ïîðÿä ç öèì, ó äðóã³é îñíîâí³é ãðóï³
ïðîâîäèëèñü ³íäèâ³äóàëüí³ îïòèêî-ðåôëåêòîðí³
òðåíóâàííÿ àêîìîäàö³éíèõ ì'ÿç³â ç óðàõóâàííÿì
ðåçåðâ³â àêîìîäàö³¿ çà ìåòîäèêîþ À.².Äàøåâñü-
êîãî [12].

Îòðèìàí³ âèñë³äè îïðàöüîâàíî íà ²ÂÌ-
ÐÑ ïàêåòîì ïðèêëàäíèõ ³ ñòàòèñòè÷íèõ ïðî´ðàì
"Microsoft Excel 2003" òà "Statistica 6.0". Ðîçðà-
õîâóâàëè ñåðåäíº (Ì), éîãî ñòàíäàðòíó ïîìèëêó
(m). Â³ðîã³äí³ñòü â³äì³ííîñòåé (ð) îö³íþâàëè çà
t-êðèòåð³ºì Ñòüþäåíòà. Ïðè ð<0,05 â³äì³ííîñò³
ââàæàëè ñòàòèñòè÷íî äîñòîâ³ðíèìè [7].

Ðåçóëüòàòè é îáãîâîðåííÿ
Ïîð³âíÿëüíà õàðàêòåðèñòèêà ðåçóëüòàò³â îö³íþ-
âàííÿ ô³çè÷íî¿ ïðàöåçäàòíîñò³ òà ÌÑÊ íà ïî-
÷àòêó òà íàïðèê³íö³ ðåàá³ë³òàö³éíîãî êóðñó ä³â-

÷àò êîíòðîëüíî¿ ãðóïè íàâåäåíà ó òàáë. 1, à äâîõ
îñíîâíèõ ãðóï - ó òàáë. 2.

Ðåçóëüòàòè ïåðâèííîãî îáñòåæåííÿ ïîêà-
çàëè, ùî ñåðåäí³ ïîêàçíèêè çàãàëüíî¿ ô³çè÷íî¿
ïðàöåçäàòíîñò³ ä³â÷àò êîíòðîëüíî¿ ãðóïè çíàõî-
äÿòüñÿ íà ð³âí³ 88,26±3,35 Âò, ùî íà 2% ìåíøå,
í³æ ó îñíîâí³é ãðóï³ - 1, òà íà 4,4% á³ëüøå, í³æ
ó îñíîâí³é ãðóï³ - 2. Â³äíîñíî âàãè ò³ëà ïîêàçíèê
PWC170 â îñíîâíèõ ãðóïàõ âèÿâèâñÿ á³ëüøèì íà
6% òà 3,2%, í³æ ó êîíòðîëüí³é ãðóï³, äå ñêëàâ
1,83±0,05 Âò/ê´. ÌÑÊ ó ä³â÷àò êîíòðîëüíî¿ ãðóïè
äîð³âíþâàëî 2121,92±112 ìë/õâ, ùî íà 5% ìåí-
øå, í³æ ó îñíîâí³é ãðóï³ - 1, òà íà 9,2% ìåíøå,
í³æ ó îñíîâí³é ãðóï³ - 2. Ïðè ïîð³âíÿíí³ ðåçóëü-
òàò³â ïåðâèííîãî îáñòåæåííÿ ì³æ êîíòðîëüíîþ
òà îñíîâíèìè ãðóïàìè ñòàòèñòè÷íî çíà÷èìèõ
â³äì³ííîñòåé â îö³íþâàíèõ ïîêàçíèêàõ çàãàëü-
íî¿ ô³çè÷íî¿ ïðàöåçäàòíîñò³ òà ÌÑÊ íå ñïîñòå-
ð³ãàëîñü (p>0,05). Ï³ñëÿ ðåàá³ë³òàö³éíîãî êóðñó
çàçíà÷åí³ çì³íè óñ³õ äîñë³äæåíèõ íàìè ïîêàç-
íèê³â ó êîíòðîëüí³é ãðóï³ òàêîæ áóëè ñòàòèñòè÷-
íî íåäîñòîâ³ðíèìè (p>0,05).

Ï³ñëÿ ðåàá³ë³òàö³éíîãî êóðñó â îñíîâíèõ
ãðóïàõ âèÿâëåí³ ñòàòèñòè÷íî çíà÷èì³ ïîçèòèâí³
çì³íè àáñîëþòíèõ ïîêàçíèê³â. À ñàìå: àáñîëþò-
íèé ïîêàçíèê PWC170 çá³ëüøèâñÿ ó îñíîâíèõ
ãðóïàõ íà 14% òà 16,2% ³ ñêëàâ 98,59±4,12 Âò
(t=2,31; ð<0,05) òà 107,12±4,67 Âò (t=2,53;
ð<0,05). Àáñîëþòí³ çíà÷åííÿ ÌÑÊ ïîë³ïøèëèñü
ó îñíîâíèõ ãðóïàõ íà 16,5% òà 20,6% ³ ñêëàëè
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2619,71±110 ìë/õâ (t=2,49; ð<0,05) òà
2797,87±118 ìë/õâ (t=2,95; ð<0,001). Â³äíîñíî
ìàñè ò³ëà ïîêàçíèê PWC170 çá³ëüøèâñÿ ó îñ-
íîâíèõ ãðóïàõ íà 5,6% òà 5,2%, à ïîêàçíèê ÌÑÊ
çá³ëüøèâñÿ íà 9,83% òà 10,23%. Àëå òàê³ çì³íè
â³äíîñíèõ ïîêàçíèê³â PWC170 òà ÌÑÊ ó îñíîâ-
íèõ ãðóïàõ íå ìàëè ñòàòèñòè÷íî¿ çíà÷èìîñò³.
Ïðîòå, äî öüîãî ñïîñòåð³ãàëàñü âèðàæåíà ïîçè-
òèâíà òåíäåíö³ÿ, ùî ìè ïîâ'ÿçóºìî ç î÷³êóâàíèì
äëÿ ï³äë³òêîâîãî â³êó îáñòåæåíèõ îäíî÷àñíèì
ñòàòèñòè÷íî äîñòîâ³ðíèì çá³ëüøåííÿì ïðîòÿãîì
íàâ÷àëüíîãî ðîêó ìàñè ò³ëà ä³â÷àò (ó ïåðåâàæíî¿
á³ëüøîñò³ îáñòåæåíèõ øêîëÿðîê ìàñà ò³ëà íå
â³äïîâ³äàëà çðîñòó òà îö³íþâàëàñü ÿê îæèð³ííÿ
[10]). Ó äèòÿ÷³é ñïîðòèâí³é ìåäèöèí³ öå ïîâ'ÿ-
çóþòü ³ ç ïðîöåñàìè àêñåëåðàö³¿, êîëè òåìïè
çðîñòàííÿ ðóõîâèõ ìîæëèâîñòåé, â³äñòàþòü â³ä
ïîêàçíèê³â ô³çè÷íîãî ðîçâèòêó [6].

Öåé, âïåðøå âèÿâëåíèé íàìè ó äàíîãî
êîíòèí´åíòó ä³â÷àò ôàêò, ïîòðåáóº îñîáëèâî¿
óâàãè, îñê³ëüêè ñàìå â³í ë³ì³òóº çàãàëüíó ô³çè÷-
íó ïðàöåçäàòí³ñòü òà àåðîáíó ïðîäóêòèâí³ñòü
ä³â÷àò ñåðåäíüîãî øê³ëüíîãî â³êó, ÿêà (ÿê öå çà-
çíà÷àº ïðîôåñîð Ã.Ë.Àïàíàñåíêî [11]) º åêâ³âà-
ëåíòîì ³íäèâ³äóàëüíîãî ð³âíÿ ô³çè÷íîãî (ñîìà-
òè÷íîãî) çäîðîâ'ÿ. Â³í çàñëóãîâóº íà óâàãó ÿê ôà-
õ³âö³â ç ë³êàðñüêîãî êîíòðîëþ, òàê ³ âèêëàäà÷³â
ç ô³çè÷íîãî âèõîâàííÿ.

Âèñíîâêè
1. Ïðè ïîð³âíÿíí³ ðåçóëüòàò³â ïåðâèííîãî îáñòå-
æåííÿ ì³æ êîíòðîëüíîþ òà îñíîâíèìè ãðóïàìè
ñòàòèñòè÷íî çíà÷èìèõ â³äì³ííîñòåé â îö³íþâà-
íèõ ïîêàçíèêàõ çàãàëüíî¿ ô³çè÷íî¿ ïðàöåçäàò-
íîñò³ òà ìàêñèìàëüíîãî ñïîæèâàííÿ êèñíþ íå
ñïîñòåð³ãàëîñü. Ï³ñëÿ ðåàá³ë³òàö³éíîãî êóðñó çà-
çíà÷åí³ çì³íè óñ³õ äîñë³äæåíèõ ïîêàçíèê³â ó
êîíòðîëüí³é ãðóï³ òàêîæ áóëè ñòàòèñòè÷íî íå-
äîñòîâ³ðíèìè.
2. Ó îñíîâíèõ ãðóïàõ, äå çàñòîñîâàí³ ñàìîñò³éí³
çàíÿòòÿ àåðîáíèìè âïðàâàìè çà çàâäàííÿì, ï³ä
âïëèâîì ðåàá³ë³òàö³éíîãî êîìïëåêñó äîñòîâ³ðíî
ï³äâèùèëèñü àáñîëþòí³ ïîêàçíèêè PWC170 ³
ÌÑÊ, à â³äíîñíî ìàñè ò³ëà, ÿêà ïðîòÿãîì íàâ-
÷àëüíîãî ðîêó ó îáñòåæåíèõ ï³äë³òê³â ñóòòºâî
çá³ëüøèëàñü, äî öüîãî âèÿâëåíà âèðàæåíà ïîçè-
òèâíà òåíäåíö³ÿ.
3. Îòðèìàí³ ðåçóëüòàòè äîñë³äæåííÿ äîçâîëÿþòü
ç ï³äñòàâîþ ðåêîìåíäóâàòè äî âïðîâàäæåííÿ

ðåàá³ë³òàö³éíèé êîìïëåêñ, ÿêèé ì³ñòèòü àåðîáí³
âïðàâè äëÿ ñàìîñò³éíèõ çàíÿòü çà çàâäàííÿì ó
äîìàøí³õ óìîâàõ â³äïîâ³äíî äî ³íäèâ³äóàëüíîãî
ðóõîâîãî ðåæèìó: ¹1 (îáìåæåíî¿ ä³¿ ç òðåíó-
âàëüíîþ ×ÑÑ äî 100 óä./õâ), ¹2 (ïîì³ðíî¿ ä³¿ ç
×ÑÑ äî 120 óä./õâ) àáî ¹3 (ðîçøèðåíî¿ ä³¿ ç ×ÑÑ
äî 140 óä./ õâ).

Ó íàñòóïíîìó äîö³ëüíî ó öüîãî êîíòèí-
´åíòó øêîëÿð³â ïðîâåñòè àíàë³ç çì³í çàëîìëþ-
þ÷î¿ ñèëè ðîã³âêè, ðàä³óñó êðèâèçíè ïåðåäíüî¿
ïîâåðõí³ ðîã³âêè, äèíàì³÷íî¿ ðåôðàêö³¿ òà ãîñò-
ðîòè çîðó ç êîðåêö³ºþ ï³ä âïëèâîì ðåàá³ë³òàö³é-
íîãî êóðñó, ÿêèé ñïðÿìîâàíèé íà çá³ëüøåííÿ ð³â-
íÿ ñîìàòè÷íîãî çäîðîâ'ÿ ä³â÷àò ñåðåäíüîãî
øê³ëüíîãî â³êó ç îñëàáëåíèì çîðîì.
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