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TRENINGOM 
 

 
Sa  

 

ultetu sporta i tjelesnog odgoja, 
eksperimentalna grupe bila je podvrgnuta dodatnom treningu u trajanju od jednog semestra. Dodatni 

parametrima eksperimentalne grupe. 
 

 
: fleksori koljena, izokinetika, biode  

 
 

INCREASE VOLUME KNEE FLEXION ADDITIONAL ISOKINETIC TRAINING 
 

Scientific work 
Abstract 

 
The seminar was attended by 36 students active players. An assessment of the changes that have 
occurred in the knee flexors experimental group (18 healthy active athletes), in 12 weekly additional 
programu.Pored the training of regular teaching at the Faculty of Sport and Physical Education, the 
experimental group was subjected to an additional training for one semester. Additional exercise 
program based on isokinetic exercises stabilizer muscles knee (concentric and eccentric), and was 
implemented on the appliance Biodex isokinetic strength 3rd fleksorakoljena was measured before 
and after the training period (12 weeks student practice, six times a week, 60 minutes + Training the 
Biodex machine, three times a week). Strenghtening, secured using isokinetic dynamometer 
resistance. Power flexor knees, in subjects who performed isokinetic exercise, increased 
significantly, compared to 18ispitanika served as a control group. Increase strength flexor knees, at 
the level of statistical significance, was observed in all measured parameters experimental grupe. We 
conculde, that this additional program isokinetic exercises, the apparatus Bioidex 3, effectively 
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1. UVOD 
 

efekti na tijelo sportiste postaju sve bitniji. 

a 
(Inklaar, 1994; Heidt, Sweeterman, Carlona, Traub, Tekulve, 2000).Sahrmann (1989) and, similarly, 
Caillet (1977) define muscle imbalance as a failure of the agonist-antagonist relationship. Sahrmann 

 
agonist-

omjer izm

(Brown 2000; Leatt, Shephard, Plyley 1987; Croiser, Crielaard 2000). Since soccer frequently 
involves one-sided activities such as kicking only with one leg, asymmetries in muscle strength 
between the two legs are possible ( Leatt, Shephard, Plyley 1987; Kellis, Gerodimos, Kellis, Manou 
2001 ). 
 

 
 
Nabilo kome 

inuirano 

 

 
 
2. METOD RADA 
 

 
 
Ispitivanje je obuhvatilo 36 ispi

programa redovne nasatvei dodatni treningna aparatu Biodex 3 i 18 u kontrolnoj grupi koja je 

su se upoznali sa instrumentima za testiranje i prot
Biodex sistemu 3 imali 5 do 10 minuta zagrijavanja na bicikl ergometru.  
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reproduktivnost tokom testa. Nakon postavljanja dinamometra snaga konce

Manou 2001; Dauty, Poriton-Josse, Rochcongar 2003; Ergun, Islegen, Taskiran 2004). Pokreti 

pon  
 

 
2.2. Uzorak varijabli 
 

 
 

FLXLEF60 - max moment sile fleksora koljena lijeve noge

 FLXRIG60 - max moment sile fleksora koljena desne noge 

 FXLFTW60 - ukupan rad fleksora koljena lijeve noge 

 FXRGTW60 - ukupan rad fleksora koljena desne noge 

 AVGPLF60 -  
 AVGPRG60 -  

 
 

 
 FLXLEF180 - max moment sile fleksora koljena lijeve noge 

 FLXRIG180 - max moment sile fleksora koljena desne noge 
 FXLFTW180 - ukupan rad fleksora koljena lijeve noge 

 FXRGTW180 - ukupan rad fleksora koljena desne noge 

 AVGPLF180 -  

 AVGPRG180 -  
 

ultat prikazan 
odvojeno za ekstenziju i fleksiju i za lijevi i za desnu nogu. Ukupan rad (Total work) je bolji 

u u ROMa kao moment sile. 

 Razlike u testiranju kontrolne grupe i 
- test sa onim 

 test se koristio da se odredi da 
lizatora koljena.  
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2.3.   
 

potkoljeni
 

zano za njihove pozicije na Biodex sistemu. 
Zagrijavanje na biciklergometru i istezanje 

 
 

 
-60 s na istim brzinama 

 
 

sasvim normalne tjelesne aktivnosti vezane za redovnu nastavu.  
 
 
3. REZULTATI I DISKUSIJA 
 
Na osnovu T-

 
Rezultati ispitanika u eksperimentalnoj gru

 
razlike eksperimentalne grupe i kontrolne grupe u inicijalnom stanju 
razlike eksperimentalne grupe i kontrolne grupe u finalnom  stanju 
 

koljena eksperimentalne grupe i kontrolne grupe u inicijalnom 
mjerenju 
 
Prvo su analizirani rezultati eksperimentalne i kontrolne grupe u inicijalnom mjerenju, dakle prije 

redina. U tabeli 
broj 2. vidi se vrijednosti T-
vrijednost T-

dvije grupe ispitanika pripadaju istoj populaciji.  
 

Tabela 1 - Osnovne deskriptivne karakteristike u inicijalnom mjerenju 

VARIJABLE GRUPA N Mean 
Std. 

Deviation 
Std. Error 

Mean 
FLXLEF60 1.00 18 121.8667 25.66469 6.04923 

 3.00 18 121.3889 27.98636 6.59645 

FLXRIG60 1.00 18 123.8778 22.54727 5.31444 

 3.00 18 121.4667 30.03220 7.07866 

FXLFTW60 1.00 18 615.6111 162.81898 38.37680 

 3.00 18 587.1167 182.90098 43.11018 

FXRGTW60 1.00 18 623.2778 137.50646 32.41058 
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 3.00 18 603.2778 189.78585 44.73295 

AVGPLF60 1.00 18 86.7000 23.10177 5.44514 

 3.00 18 87.6444 25.38998 5.98447 

AVGPRG60 1.00 18 89.6444 17.38658 4.09806 

 3.00 18 90.0833 27.61175 6.50815 

FLXLEF180 1.00 18 92.4167 19.38451 4.56897 

 3.00 18 83.7944 26.34074 6.20857 

FLXRIG180 1.00 18 94.1000 19.50463 4.59729 

 3.00 18 89.1667 28.08131 6.61883 

FXLFTW180 1.00 18 456.8111 124.16144 29.26513 

 3.00 18 392.1500 165.68578 39.05251 

FXRGTW180 1.00 18 473.7500 112.79567 26.58620 

 3.00 18 423.2389 183.84929 43.33369 

AVGPLF180 1.00 18 155.4389 44.61796 10.51655 

 3.00 18 136.3000 54.26845 12.79120 

AVGPRG180 1.00 18 161.5167 40.51588 9.54969 

 3.00 18 149.8056 64.56661 15.21850 

 
 

Tabela 2 - Izlazni podatci analize t  testa za nezavisne uzorke u inicijalnom mjerenju 

 Levene's Test  t-test for Equality of Means 

 F Sig. t df 
Sig. 

(2-tailed) 
Mean 

Difference 
Std. Err 

Diffe 
95% Confidence 

Difference 
        Lower Upper 

FLXLEF60 .140 .710 .053 34 .958 .477 8.95021 -17.71124 18.66679 

   .053 33.748 .958 .477 8.95021 -17.71624 18.67179 

FLXRIG60 .391 .536 .272 34 .787 2.411 8.85159 -15.57749 20.39971 

   .272 31.544 .787 2.411 8.85159 -15.62923 20.45145 

FXLFTW60 .082 .777 .494 34 .625 28.49444 57.71712 -88.80086 145.78975 

   .494 33.550 .625 28.49444 57.71712 -88.85881 145.84769 

FXRGTW60 .560 .459 .362 34 .720 20.00000 55.24023 -92.26165 132.26165 

   .362 30.992 .720 20.00000 55.24023 -92.66431 132.66431 

AVGPLF60 .122 .729 -.117 34 .908 -.94444 8.09095 -17.38723 15.49835 

   -.117 33.701 .908 -.94444 8.09095 -17.39261 15.50372 

AVGPRG60 2.048 .162 -.057 34 .955 -.43889 7.69091 -16.06870 15.19092 

   -.057 28.649 .955 -.43889 7.69091 -16.17693 15.29915 

FLXLEF180 .225 .638 1.119 34 .271 8.62222 7.70856 -7.04345 24.28790 

   1.119 31.238 .272 8.62222 7.70856 -7.09464 24.33909 

FLXRIG180 1.549 .222 .612 34 .544 4.93333 8.05878 -11.44408 21.31074 

   .612 30.306 .545 4.93333 8.05878 -11.51792 21.38459 

FXLFTW180 .489 .489 1.325 34 .194 64.66111 48.80109 -34.51464 163.83687 

   1.325 31.516 .195 64.66111 48.80109 -34.80341 164.12563 

FXRGTW180 2.202 .147 .994 34 .327 50.51111 50.83930 -52.80678 153.82900 

   .994 28.210 .329 50.51111 50.83930 -53.59361 154.61584 

AVGPLF180 .013 .911 1.156 34 .256 19.13889 16.55937 -14.51379 52.79157 

   1.156 32.775 .256 19.13889 16.55937 -14.56019 52.83797 

AVGPRG180 1.930 .174 .652 34 .519 11.71111 17.96661 -24.80144 48.22366 

   .652 28.591 .520 11.71111 17.96661 -25.05759 48.47982 
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ne grupe u finalnom 
mjerenju 
 

sredinam u svim varijablama. Rezultati T-

 
Program 12-

 
 

Tabela 3 - Osnovne deskriptivne karakteristike u finalnom mjerenju 

VARIJABLE GRUPA N Mean Std. Deviation Std. Error Mean 

FLXLEF60 
2,00 18 134,4056 13,89949 3,27614 

4,00 18 162,1056 35,07435 8,26710 

FLXRIG60 
2,00 18 133,0222 17,48342 4,12088 

4,00 18 165,3944 31,82732 7,50177 

FXLFTW60 
2,00 18 703,5333 68,74344 16,20299 

4,00 18 867,8222 176,33170 41,56178 

FXRGTW60 
2,00 18 695,2278 99,20510 23,38287 

4,00 18 873,8611 178,42200 42,05447 

AVGPLF60 
2,00 18 100,5444 11,11614 2,62010 

4,00 18 127,2056 20,99550 4,94869 

AVGPRG60 
2,00 18 100,5833 12,07074 2,84510 

4,00 18 126,2611 23,68601 5,58285 

FLXLEF180 
2,00 18 99,7611 11,87920 2,79995 

4,00 18 123,9500 20,53317 4,83971 

FLXRIG180 
2,00 18 99,7111 13,13620 3,09623 

4,00 18 125,6889 21,28034 5,01582 

FXLFTW180 
2,00 18 486,1000 73,24078 17,26302 

4,00 18 609,9333 112,02264 26,40399 

FXRGTW180 
2,00 18 504,1444 72,60936 17,11419 

4,00 18 629,6556 121,16642 28,55920 

AVGPLF180 
2,00 18 160,6389 26,91748 6,34451 

4,00 18 199,4611 38,11100 8,98285 

AVGPRG180 
2,00 18 170,5444 27,17558 6,40535 

4,00 18 207,2056 43,22029 10,18712 

 
 
 

 fleksora 

svoju startnu p
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rasponu uglova zglob

nkcijsku vezu 

 
 
 

Tabela 4 - Izlazni podatci analize t  testa za nezavisne uzorke u finalnom mjerenju 

 
Levene's 

Test 
t-test for Equality of Means 

 F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval 
of the Difference 

        Lower Upper 
FLXLEF60 8,97 ,005 -3,115 34 ,004 -27,70 8,89259 -45,77 -9,628 

   -3,115 22,211 ,005 -27,70 8,89259 -46,13 -9,268 
FLXRIG60 5,20 ,029 -3,782 34 ,001 -32,37 8,55910 -49,76 -14,97 

   -3,782 26,403 ,001 -32,37 8,55910 -49,95 -14,79 
FXLFTW60 12,2 ,001 -3,683 34 ,001 -164,2 44,608 -254,9 -73,63 

   -3,683 22,051 ,001 -164,28 44,6085 -256,7 -71,78 
FXRGTW60 7,68 ,009 -3,712 34 ,001 -178,63 48,117 -276,4 -80,84 

   -3,712 26,594 ,001 -178,6 48,1179 -277,4 -79,83 
AVGPLF60 5,67 ,023 -4,761 34 ,000 -26,661 5,59950 -38,04 -15,28 

   -4,761 25,837 ,000 -26,661 5,59950 -38,17 -15,14 
AVGPRG60 6,45 ,016 -4,098 34 ,000 -25,677 6,26600 -38,41 -12,94 

   -4,098 25,272 ,000 -25,677 6,26600 -38,57 -12,77 
FLXLEF180 7,08 ,012 -4,326 34 ,000 -24,188 5,59129 -35,55 -12,82 

   -4,326 27,234 ,000 -24,188 5,59129 -35,65 -12,72 
FLXRIG180 5,02 ,032 -4,407 34 ,000 -25,977 5,89450 -37,95 -13,99 

   -4,407 28,313 ,000 -25,977 5,89450 -38,04 -13,90 
FXLFTW180 5,72 ,022 -3,925 34 ,000 -123,83 31,546 -187,9 -59,72 

   -3,925 29,288 ,000 -123,83 31,546 -188,3 -59,34 
FXRGTW180 6,22 ,018 -3,770 34 ,001 -125,51 33,29 -193,1 -57,84 

   -3,770 27,815 ,001 -125,51 33,294 -193,7 -57,28 
AVGPLF180 3,06 ,089 -3,530 34 ,001 -38,822 10,997 -61,17 -16,47 

   -3,530 30,581 ,001 -38,822 10,997 -61,26 -16,38 
AVGPRG180 5,27 ,028 -3,047 34 ,004 -36,661 12,033 -61,11 -12,20 

   -3,047 28,625 ,005 -36,661 12,0335 -61,28 -12,03 
 
 
4.  
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fleksora koljena. 
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