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Po t arud

The objectl w' of thiz ztudy waz te find out relationzhips
Petwean the predispeositions of the studied individwals to
=peed and endurance sxerclse ard Lthe increments of certaimn
bBiomechanical characterlisticsz induced by training. The
ztudy wasz carried out in 22 zstuodentz net engaged at that
Lime in training for performance svents, Five Lioexs weekly
during three weesks, the students performed durling esach
training work abeot 34 k3. The measuremgnts incloded
muscle btorgues of hip jednt extenscorz and knee  joint
extensors and flexors, In the individuals with
predisposition to s=peed exerciszes, as compared to Lhose
predisposed to endurancs exaerclses, Lhe greatests
statistically significant increment of Ltorgues wasz noted
after three weaks of tralning and after Lthree waeks of
rest. Howewver , Lhe latter WA statiztically o
zligrificant. The exception wasz  the increased torgue of
knew extensors, in which the greatest increment was
achieved by =sztudents with predisposition to endurance
exerci Ses.
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Introdu-tion

Crpe of the problems in the centre of interest of coaches and
s Lanazn 12 bthe degres in which predispositions. congendtal o
acguirsd during training, influence Lhe end result in sport events
achievad by sportsmen. A relaticnship has been demonstrated betwesn
the main parameters characterizing the capability of the whole
argand sm {phosphagen  power, strengith of lower-extremily muscles,
Blowsd lactate lewvel) and the fibre composition in the muscles [11].
It iz =zuppossed that speed and endurance exsrcise predispositicns of
muscles are related alzsoe to bhe Lype of muscle ffibres.  The
recrultment of varlous types of olor unils depends on the
character and intensity of work. During mederate dynamic exerclse
slow twitch fibres are activated in the first place CLype 1
Fibrezd, Increasing exercise inbtensity is connected with recroul bment
el faszt Lwibech mobor wunibts Cbtype I1I2 193, The zstudies of
Erikson o al. [3] and o1l 1l ni.ck et al. [B] have
shown bLthat the ratio of slow twitch to fast twitch fibres is notb
chamnged durine: a=-8 wse=ek=s of Lraining in young Lndividuals Caged
11=12 ywrar=3 and in the aduli=s, A= yel, 1L haz Aol been pozzible Lo
irduce any changes in tLthe per cent of fast twilteh fibres In suscles
by wmeans of endurance training [8], sprinting or strenglh training
{143, Similariy, in studies of MW a c Do ugal l e, al, el
in 12 noe changes were demcnsbtrated in the proportionsz of Lthese
muscle fibres in a group of body-buildling individuals and in Lhose
ol engaged in btraining, studied after & months of bPody-bui lding
tratirnimg. H :. k ki men et al. [7) ocbhservesd after 16 weaks of
Lraining followed by B weesks of post-tralning peried a greater
hypartrophy in the training pericd and a greater rate of subsegquent
atrophy after Lraining of fast Lwiteh fibres than =low twitch
fibres.

This survey of the published cbservabtions showed -that in most
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studies the following problems were investigated and assessed:

= by physiological methods: changes occurdng In nsuscles with
various Lypes ‘of muscle fibres develeoping during Lraining,
without congideration of changes in biomechanical
characteristics;

- by biomechanical methods: changes in the values of certain
bl omechand cal r:ha.r.m-:i..-rls’c..j.n:: of muscle=s taking place in the
paricd of training, without glving consideration Lo the Lype of
muscle fibres or to predispesitions of the studied individuals to
gxercizse type i.e. speed or endurance eawerclse.

The objective of Lthe present study wasz a s=earch for
relationships bebtwsen the predisposition of the studied individuals
to speed or endurance exerclizesz and the increments of certailn
biomechanical characteristics during training of identical velumse
on a tralning device, and uzing the zame wxerclses,

Material ared methods

The =tudy wasz carrled cut in 22 Academy of F-"hygin:al Education
studentz not Lraining at Lthat time for performance svent=z. The o=san
characteristics (iS00 of the group was as follows: age Z22.Bx1.3
yearszs, body welght 73.527.4 kg, body helght 178.425.8 cm. Before
starting the traimping, the force-time C(FOLDID chara:t&rir.:'r.in:i =
right kmee jolnt sxtensors were determined. The stoudy was conduceted
[ - | test -s=tand for meazuring muscle tLtorgues uncer static
conditions uzing a =ystem conzisting of =train gauge dyTa o e Loey
with amplifier brigde and recorder [2). For measurements of the
FLL2 characteristics the studied Individual was tLold te extend on
the command “do it quickly™ hiz lowsr sxtremity in the knee joint
activating thus the =straln gauge szenzor connected Lhrough an
ampl i fier to the ezcilloegraph which recorded Lthe FLL>
characteristiez. In all studied individuals the lever arm of the
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external force was 0.2 m. From the parameters of the FOL) curve the
mapan rate of force increass Lt.r BO% of me arnd TEY of me EHﬂ:""J
was calculated, Then for clazzifying Lthe studenls Into groups with
Speed or endurance predizpositions the pean value and the
confidence fnterval were caleulated for the g meEan of normal
distribution at significance level ao=0.01 [13). The results of all
measurements were above the confidence interval in 7 students, and
Lhese Individuals @ were included into the group with speed
predizpozitions (PS5, n=72. The resultsz ocbtained in § students were
in all measurements below the confldence interval, and they were
included into the greoeup with endurance prndl:ipml.tim CPE. n=8D.
The remaining students were included inte the group with . mixed
predizspositions (FM, n=22). The mean rates of =strenglh incremsnis
significantly differentiated Lthe individual=s in these groups C(Table
12, The intergroup differences of age. body welght and height were
not significant.

Tabla= 1

Mean values CXSDD of the rate of force (ncrease up Lo 0.3 me and

0,75 me for extensors of the right lower extremity CRLED

P’ th = 7 PM ' "tn = ) PE* th = B3
RLE 0.8 F 4501 .14+534. 2 3330. 4+488. 3™ 2208 Biaga, g
Tk 5 Eo ]
RLE  0.78 F__ 4609318672 3017.04378. 27 2044. 3t218. 0007

M :nnr:i FE significantly different from PE“; p{0. 0, and P -

0.001 respectivelyd, PM =significantly different frem PE, s

pi0. DM

1 z :
" PS.Y PM. VPE - explanations in bext,
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The Lraining device "inclined plane” consisted of a Lrolley .of
25,5 kg weight wilth changeable bDack-rest makin possible position
change of the studied individual from recumbent Lo Sitling, a chiules
made of steel ralls inclined at an angle of 177307 in relation to
the levael., ‘The end-part of the chate wazs provided with a
dynamometric platform comppected 1o an ampliflier and recorder
Cproduced by HoneyvwsellD,

The experiment was proceded by one week of familiarization

with the Lralning- device and Lest procedure, Durlng S dayvs each
individual performed about Z0 various stretch-shortening exerclses
i.e. trolley-subject system after 1t was dropped from a certain
distance and rapidly pushing the btrelley-subject sSyitem upwards, on
Lhe dewvice,
The nunber of cycles and Lhe nunber of sxercisesz in the last cycle
were selected individuallyy for sach indiwvidual, so that during =ach
traiming sach dmdl vidoeal performed work about 34 EJ. On bhe day of
the measurements, Lthe Lralnimg coensisted of 1 e 10
ztreteh-—shortening eercises. Before  beglnndng of Lhe tr-.a.i:u.ng.
after each training week., and after the 1st, 2nd and 3rd weoels
after the wend of Lthe training pericd, meazurements of muzcle
Ltorgues were done under stabtic conditions.

The measurements were dene in a standard way on the stand for
muscle strength measurement under static copnditions [2). Muscle
torgues C(HID were determined of =ix muscle groups: extensors and
flexors of knee joint and hip jeint extensors of the right and left
lower extremities.

For verification of the validity of the hypolheslis on possible
relationship beltween predispositicon type and increements of the
studied characteristie=s, the F-test for '.-"a-rlarn:u di FFer erice wax
used. Depending on bthe cbtained differences, the appropriate testsz
ware used for the significance of the means i.e. the t-test or the
LC-test of Cochran-Cox [13). The results of the comparisons are
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shown Lnn parenthese, and the sigrRificantly greater o zmaller
compared values were marked with signs » and { respectively. If no

significant differences were found Lhe sign = was used.
Eesultis

Table 2 prezentz changes in Lthe mean values of the measured
biomechanical characteristics obtained before training pericd COD
during this pericd (1-322 and three weeks after the completion of
the training period C4-82 in the studlied groups CFPM, P2, FE2., The
greatest incresents of the mean values of Lhe sum of mouscle bLorgues
CMT) cbtained for hip joint extensors were nolted in Lthe group with
predizsposition Lo speed exercises CFE after the end of Lhe
pezt-tralning periocd C15. 3%, pd0.012, and after Lhree weeksz .'I.fl‘.-l-i'[‘
tratmnipng C14 3%, pd0 0013, Inm the group predisposesed to sndurance
ewarcizes C(FE} after the end of the training pla-rln-d ard in the
pozt-braining perlod, e MT im:re-me.nts wizre BN and B.1M
Frespect i vel v byt these were _‘-T..l‘.-.iLlﬂl‘.-ir:.lll_'f ot Slignificant. The
cbhtained mean values of Lthe sum of torgues for hip jolnt extensors
CHEY were not significantly different belween Lhese groups
LPFS=FM=FE>. The ocnly one stabistically significant difference was
foumnd betwsen Lbhe groups PE and FH for bthe mpan values & of
increments Cin ) after Lhree weeks of training pericd C(PEFM,
pi0. 050,

For knee joint extensors CKE2, the greatest incraments wers
noted in Lthe first week post-tralining in Lhe group predisposed to
endurance exercizses (17.88, p{dO. 012, In the FE group, LDhe #pascl mal
increment was noted in the second post-training week 010,834,
e, DDiY, In bthe PH group statistically non significant MT changes
ware nobed ranginmg from —-4.8BX Lo 3.7 Statistically significant
differences were found betwesen the groups in the mean increments
chtained after two weeks of Lralning C(FSIFE, pn:l:,‘ll.DE.‘.;-
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Tabl ' 2

Mear 2200 values of bthe studied biomechanical characteristics in
the group predizpozed to zpeed exerclsezs (FS, =70, nmixed exercizes

CPM, =00, arad endurance asxarclses LPE, n=a2
Rest Week of tralning Post=tralnlng Cweek)
O i Z = 4 5 (5]
PS5 MT [ Hsiml
HE'? d82.0 S06.1 S23.8 551.1° m24.9 BE4.a" 50, "
+76.5 +909.9 +108.7 +73.8 +114.5 +BB.0 +OB. B
78 i 184.8 186.0 1491 188, O 154.8 159.9 155 .4
2T 3 34, 2 =S 3 =50, 4 e 4 R 8 30 B
7 il S4B 244.7 2880 2 2R3 T 248.7 271.4°% 2m7.4
=8, 0 +44. 5 328 *35. 2 =B, 7 a2 2 +d4. 7
sELE*’ 1454.0 1800.7 1560.7 1628.8° 1548, 7 1850.9° 1834.0°
HO2. 1 EA0.3 +254.4 2008 +307.8  +211.B 12715
PN MT [ H#m]
HE 441.8 477.8° a73.2 ate.o" a83. & so7.e" aso. 2™
+O7.8 HIZB HSE. B HI2B.6 09,3 +74.3 +89.0
KF 125, 4 i33. = 128.0 1i538. 2 135 4 142. 7 141.6
t24.2 FEmE MO 2 4302 270 *23.B 200
EE 2308 230, 3 2ia. B =GB =360 =31. 4 =38, 3
et B = *=/e. 7 =40, T 4B, 9 *48. 3 A0 B +35. 0O
SELE 1344.1 1433.3° 1384.9 1410.8 1438, 8" 1477.0 1435, 0"
1287.3 +326.0 +301.1 +338.8 +308.2 +213.0 +229.9
PE MT [ MHsm]
HE 473. 0 B07.3 =08, 3 S0d. O 485 2 SoE, O b I
+96.3 #1101 #HEE. T  *87.0 HE0.6 00,2 087
KF 133.8 137.2 140.8 124.2 140.8  130.B 133. 9
+20.5 298 27.8 9.9 +31.9 2 HT.B 287
KE 2168.8 232.7 251.0° 220.3 2s8.1* 240.2 a2=.7"
o 2 33 0.1 2o 4 =47 +48. & 540
SELE 1384.0 1479.3 1S517.8 14B5.3 1465. 8 1408 3 1825 2
Hes.1 FEAD.I3 FXES4 4 0 F=200 B *3FOT.E OFiE x=ET1.H

1k

HE, PkF, PKE, Y'SELE explanations in bLest

€ - p{D.OS), # -~ piD. 0L, & - piD. DOLY
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For knae jJoint [flexorzs CKF2, the greatest Incresents were
chbzerved in the PM group In the second C10.220 and third (8. 43D
post-training week, and in PE greoup in the first post-training week
C18. 2%, The mean MT sum values for knee jolnt flexors in groups PS
and PE, observed after completion of the training cycle, were
significantly different (FSFE, p{0.05). Statistically significant
differences were noted alsce for the mean per cent lncrements
cbhtained after 3 weeks of training (P PE and PMFE, pd0. 050,

For the MT sum of extenscrs of both lower extremities CSELED
the greatest increments were observed in the group predisposed to
speed exerclses aflter three weekz of traiping C12.0M, pl0. 0010 and
in Lhe =econd CT13. 5%, [=ia s N ol ] armd third C12. 4%, piC. 043
post-training week. In FE group the greatest lncrement was after
three post—training weeks C10.2%, pd0.05), and in group PH in bLhe
first post=training week (7.0%, p{0.050. The mean per cent values
of incrementsz in bthe Ffirst post-training week were significantly
different between PE and PM groups (PSOPH, pd{0. 012

After caleulation of the obtaimed MT values per one kg of body
welght (Table 33, it was found that the mean of the MT sums per kg
in the hip joint extensors before Lhe Lraining were not
significantly different (PS=sPM=FE). Statistically =significamnt
differences were noted beltween groups FSE and FH after GbLralning
completion (PSYPH, pd0.05> and in the second (PSP, pd0. 053, and
third pest-training wewks C(FS:PH, p{0. O3],

Significant differences of Lthe sum of relative MNT of knhee
flexors ware found {(Fig. 1) before beginning of the training perliod
(F5:FM, FSPE, p{0.053. Inm the 1st, 2nd, 3rd and 5th weesks of the
study significant differences were noted between groups FS and PE
(PFE0FM, p{0.052, and in the 3rd and Sth weeks between groups FS and
FE (FSPE, pi0. 052, After three weeks of Lralning the obtained per
cent incrementz of the relative MT differed =significantly C(PSPE
and PSOPM, pd0O. 08,
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Table"3

Mean values C35D0 of relative muscle tergues Ain the groups

predispezed Lo speed exercizes OF5, n=7l), mixed tLype of
predisposition CPM, n=80, and endurance sxercizes C(PE, np=0G)

Rest Week of training Post=training Cweekd
O I - 3 4 = a8

PS  MT [ Hsmsekg ']

HEY® e,73 7,08 7,28 7,72% 728 7.77" 7.8m%
+0,82 $0,B2 $0,80 10,82 +0,03 +0.04  *0,77
kr2? 2.18 2.17 2,04 2,20 2,17 2,24 2.17
0,28 0,27 *0,31  *0,27 +0,32 +0,34 0,32
e 3,458 32,42 3,81 3, 80" 2,47 a.81% 3,80
40,33 40,39 *0,37 40,29 +0,58 +0,32  +0,43

SELE*’ 20,34 20,91 21,78 22,80° 21,50 23,14% z2=2.m”
Ha=. 1 F=2R0,. 3 544 0o, 6 307,82 21 .8 ETL.B

PN NT [ Nsmwkg 1

HE 5, 08 e,43° B,38 e, 43" a.50% a,88" e, 4"
=, BS X, 27 .16 +1 .14 D, BB 0,58 +0, TE
KF 1.8 1.81 1,70 1,688 1,87 1,93 1.92
+0,29 +0,33 *0.82  +0.27 +0,28 0,20 *0.22
KE 3,12 3,23 2,98 3,06 3.18 3,12 3,23
+0,44 *0.BB  +0,44  *0,43 +0,42 +0,36 0,32

SELE 18,13 18, m% 18,88 18,97 19,368 19,968 19,41°
= ET = 05 = S0 = o o * .37 .75

PE NT [Haumwkg ') ,

HE .42 8,0 B.BE B,B5 &, 56 8,08 5,04
.08 1,84 #1,27 40,97 #1.,31 #1.,21 #,28
KF 1,82 1,86 1,90 1,80 1.0t 1,78 1,81
0,21 40,38 0,22 40,18 +0,34 21 *0,30

KE 2,898 3,14 EI,E'?" 3,12 E.ﬁﬂj 5.8 3.41“
ﬂi"n 1|E'lﬂ‘3 tﬂ'lﬁa -“'.-'ﬂwaﬂ tnlpﬂ-? :‘:hE"B mqﬂ
SELE 18,76 20,07 20,45 19,02 20,08 20,37 20.B8
e, B3 *4,ET 3,51 =, 38 *5 .83 3,90 +*3 .85

Y'OHE PR VKE,YSELE explanations In text

M = p{0. 08, # - p{(O.01, @ - p{0.001D
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The mean values of Lthe relative MT for knee extensors CFig. 22
measured before Lhe training did not differ significantly
CFE=FM=FE). In the szecond week of training the mean valuezs In
gr oups F'S and FM differed significantly (FPSPM, p{0.013. After
three weeks of training statistically significant differences were

MT & (MM kg)
i ) =
E.E: - B * E -
20f []
184 2

o i .-"'?; F
. | H 3 % 7 Z-
3 | A 4 | Ve | B
A | | 2l | | Oes
B | A | A 24 | el | U ¢
wh | | B | 28 | | A Bev
U | | o | | |-
R | G|
O | | 2 |G |
| A | B | P el | A | P
1] 1 2 & ] 6

Time (weekl

Fig. 1. Changes of the mean values of the sum of relative muscle
tergues C(MT? of left and right knee joint flewors, and
significance of the differences of mean values between the

studied groups with predispozition to speed exercises (FS2
and Lo endurance exercises (PED

o= pl0 05, e -pl0, 01

cbhserved betwesn groups PS and PM, and between PS5 and FPE (PSHFPHM,
PESFPE, p{0.012>. In the second post-training weeak the mean values in
groups PS and PM differed significantly. Om the other hand, in the

maan per cent values of ilncrements significant differences were
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MT & INm/ kgl
38t -
36r ] ™ —
3| -.
=T Zh : o o & PS
2 (g |8 | be |3 |
v E | | E || 7w
28 :; ?r 7 | B e
W\ Ga | | | G |
| |G | G A |
281 ﬁ?ﬂ: Z 5 o g 2
. % f";::_ |25 _ 24 | -
0 1 2 3 & 5

Time [week]

Fig. 2. Changes of the mean values of the zum of relatlv= muscle
torguez CHTY of right, arpd left ke _1-:1,1.11!.. exienzorz, and
the zignificance of Jdifferencezs bebtween Lhe mean values in
the studled groups with predizposition to speed exercises
(P and endurance exsrclzes C(FPE). PSE significantly
different from FE; s pi0. .01

noted between groups FM and FE in the second week of tralning
CPFMKFE., p<0Q. 0530, and belween grr:rup-s FS and PE. and PM and PE in tLhe
first pest—tralnlng week (PSCKPE, PM{PE, pi{O.0S>.

The sums of relative HT of extensors of both lower extremitles
before the beginning of the training were nobt significantly
different between groups PS5 and FE (PS5=FE>, and PE and FM (FMsFED.
A difference was noted between PSE and PM groups (FEOPM, paO. 050,
Silmlilarly, statistically significant dJdifferences were found in
successi ve control measuremsnts betweesn PS and PM groups CPSPM,
pi0.05). In the third week, =significant differences were noted
betwean PS and PE groupz (FSFPE, pi{0. 012, as well asz significant
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differences betwesen per cenl incréements bebwesn grouups PE and PH
CPS:FPH, pih, 053,

Discussion

The development of the knowledge on the structure of muscles
and on the importance of bLhe per cent composition of mnuscle
fibre type for the end=result in sports events [11] caused that
simpler and guicker mpethodz have been sought for determinatlon of
muscle fibre Lype without application of blopsy [1,10). The ztudies
of Vi itaszsalo and Kemli [18] zuggested a relationship
between isometric force and the rate of force increase, on the one
hand, and the structure of muscle fibres, on the other hand. If the
fact 1is considered that the skeletal muscles of sportismen,
participating in various sports, have different structure of muscle
fibrez [5,11)1, a relationship should be =supposed Lo exist beblwaen
‘the sports discipline practised by sportsmen and the parameters of
Lhe FOLDY curve asbtained during l=omebtric conbraction. Thi=s ha=s besn
confirmd by the resultz of the ztudi ez of H :;. k ki men arch
M v 11 %1 a [B)] demonstrating shorter times of force increaze
and greater values of the coefficients of rate of force increasze In
group of "“"power™ zsportszmen  judo, ski jumps? and “strengbh™
sportsmen (weightlifters), with longer times of force imncreasze and
lower rate of force lncrease in the group of “endurance™ sportsmen
Clong-distance runnersl, The rates of force fncrease were,
approxl matel v, 4800 CHum 'Y for "power " sporbzoen, 4200 CH¥m 3 feor
“"strength" sportsmen, and 3000 -EHum"'} for “endurance™ sportsmen.
The differences between the "power® group and "endurance™ group
Cpi0. 002, and betwsen Lthe “strength” group and the “endurance®
grodp was statistically significant. The rate of force lncrease
during tralning seemed simllar in the individuals gualified into
the group with predispozition to speed wiwercises and Lhe gr oup
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predisposed to endur ance exerciszes. Frobabl v, im the
stretch-shortening cycle exercizse of about 1008 intensity, all
types of muscle fibres are participating., and the fast twitch
fibres underge btralnlng=induced hyvperirophy more rapidly and to a
greater degree Lthan the zlow twitch fibrez [7)., Thus, =s=trenglh
depends, among others, on the physiclogical cross-section [41. In
view of this one may expect that the individuals wilh
predizspesition to speed exercises have greater increments of the
studied blomechaniel characterisztics than those in the group
predisposed to endurance exercises. In the present study the
greatest increazes of suscle tLtorgques were noted in the group
predizsposed Lo speed exercises, and the lowest ones in the group
predizposed Lo endurance exerclses, This was particularly evident
calculating the results per kg of body weight. The only excepiion
ware the results of torgue determinations for knee joint extensors,
in which the greatest increases were observed in the first
post-training week in Lhe "endurance group", as compared Lo groups
predispozed to Spﬂi-ﬂ- gexvarcizes or with ndwed predizpozitionz. In
the case of relative torguesz of knee extensorsz the mean per cent
increments were also significantly higher in the PE group than in
P and PM groups. However, Lhe mean values of the developed
relative torgues were after three weeks significantly higher in the
group predispoesed to speed exercises than in the group predisposed
te endurance exerclises.

The obtained results suggest that predispositions of muscles
te exercise were without any important influence on Lhe
post-training changes of muscle torques under statliec condibtions.

Submitted for publication Hovember, 1889



110

K. Butko, and K. Fidelus

Acknowledgement <

Thi=

study was supported as a part of the Central Frogramme of

Bazic Studies OB.18.I11.7.2.

Bof erences

10,

Buske K. (19830 HNiektdre melody bezinwazylnego okreflania
skitaduy widkien mdefSniowyreh., Seort Wyecayn, Ne 10 o 29-37.

Bufke K., W. Muziai, and M Wychowarhski (18883 Instrukcie do
cwiczet = biomschaniki. AWF Warszawa, p.l14B8-178E, and 292-303,

Erikssen B.O., F.D Gallpick, and B, Saltin C15%722 Huscle
matabolizm and enzyme activities after btraining in boys 11-13
vears old, Acto Fhysicl. Scand. BY: 231 -233.

Fidelus K. Q19772 Zarys biomechariki Jwiczef fizycInych.
Warszawa, Wydawnicbwa AWF, . 101-111.

—

Collnick P.D., R.B. Armstrong, C.W. C.W. IV Saubert, K. Fishl,
and B, Zaltin C19722 Enzvoe aclivity and Fiber composition in
skeletal muscle of wuntrained and trained men. J. Appl. Fhysiol.

33: 31 2-320.

Goldllinmick P, BE.B Armstrong, B, Zaltin, COW., IV Eaulwert, W.L.
Semmbrowich, and R, E. Shephard 01973} Effect of LbLraining on
enzymse activities and fiber composition of human skeletal
muscle. JFodppl Phusicl., S4:3107-3111%.

Hakkimnern K., P.V. Hood, and F. Tesch {18813 Effect of comblfed
concentric and eccenitrlic strength training and debtraining o
force-time, muscle fibre, and metabolic characteristics of leg
wuhansor muscles., Scoand, J, Spord Ser. Vol 3, Hoo &2 BO-58,

Hakkinen K. ,; and Myllala E. Acule effects of muscle o' iguse and
recovery on force production and relaxation bn endurance, power
and strength athletes. J. Sports Med. Cin press),.

Halicka-Awmbroziak D (19812 Zmecmenie w trakecie krétkotrwalyeh
wysilthkdw o dufej intensywnofci. Sport Wecayvn, Ho, B-3 p. 33-50,

Katzuta =, and K. Takamatszw (19872 Estination of muscle Fibor
composition using perforoance Lests, In B Jonsson CED. 3.
Biomechanics X¥-B, Human kimetics PFublisher=z, Inc. Champaian,
Tllinois, p.S89-9935, '



Training=induced torgque changes 111

11. Komi P.V., H. Rusko, J. Vos, and V. Vihko (1877) Anasrcbhbic peér-
formance capacity in athletes., Actla Physiol. Scand. 100:107-114.

i2. MacDougall J.D (]1885) Adaptability of muscle to strength
trainimg — A cellular approach. In: Saltin B, (Ed.). Inter-
national Serie=z on Sport Sciences. Biochemistry of Exercise VI
Human Kinetics Publiszhers Champaign, Illinols, Veol. 16, p. S01-
=813,

13, Cktaba W. (1987 hi-&tnd}' statystykl matematyczne] w dofwiadczal -
nictwie. Pafstwowe Wydawnlciwo Natvkows, Warszawa, p. 122-144.

14. Thorstensson A., B. S5jodin, and J. Karlsson {(1875) Enzyme acti-
vities and muscle strength after “sprint tralning™ in man. Acta
Physicl. Scand. S4: 313-318.

185, Viita=zale J.T., and P. V. Komi {(1978) Force-time characteristics
and fiber composition in human leg esxtensor muscles. Eur. J.
Appl. Physiol, 40:7-15,

Wpiyw predyspozycjl szybkodciowych 1 wyitrzymalofciowych miefnd
korficzyn dolnych na zmiany ich momentdw =ii pod wplywem trendngu

Strezzczenie

Celem pracy byic poszukiwanie zwiazku miedzy predyspozycjami
badanych do wysllkdw szybkodciowych | wylrzymatofciowych a przyros-
tami wybranych cech blomechanicznych pod wpivyvwem treningu. W bada-
niach uczestniczyico &2 studenbtdw AWF aktualnle nie trenujacych wy—
czynows., Badani pied razy w tygodniu, przez trzy tygodnie wykonywa-—
1i ma kazdym treningu pracg = 34 kJ. Wykoenywano pomlary: momentdw
2i migdniowych w =tatyce miefni proestownlkdw stawu biodrowego,
zginaczy i prostownikdw stawu kolanowego. U badanych o predy=spory-
cjach szybkofcliowych stwierdzono w pordwnaniu z grupa badanych o
predyzporye jach wytrzymaiofciowych najwigksze przyrosty momentdw
it po 3 btygodniach treningu {(istoblne statystycznie) i po 3 tLygod-
niach odpoczynku (nieistotne statystycznie). Wyjatek stanowilty
przyrosty momentdw sii miefnl prostownlkdw kolana, gdzie najwigksze
przyrosty osiagngeli badani o predyspozycjach wytrzymalofciowych.

BrifaHie CEOPOCTHHXY H BMHOCIHEBMY APpeOpacHONOESHHOCTESR HMEU HAXHEX
ECHEBYIHOCTEA Ha HAHSHSHHA HY @ CcCHASENY #AoReHToR @ omg poopesfcTBHER
TPEHEpPOBKEH

Peapne

Uemie HacToAlaR paGoTu GMAH NONCKH cCRASH ey NpedpacnoioXeH—
HOCTAHE HCCMeOydndY E CEOPOCTHHN H BHHOCAHNBHN YCONAHSN H [OpHPpOCTON
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BRGpAHHNYX, OHOHSXaHHYSCKEMY EKaYecTh NoOd BANAHAGN TPRaHHpoBEH. B Re-—
CHeNoBaAHHAX MNPHHAMNH YYacTHe Z22-a cTyoeHTa A$PB, He saurnaDuMecs B
MHHHH HOHEeHT pPeKGDOHCTCEHH CIIOPpTOH.

C'I'}l'nllrﬂ‘!'!::l' NoORESRramMAcC:E HCCNeNocBaAHHD MATE DA B HEeOEnD HaA NpoTA—
EEHHH Tp&¥ HeOen: H BHACMHAMAH Ha . xaxnofl TpeaHupobxe paboTy oxons
34 kJ. EBun npoBeOeHs HOHEPeHHA: CHITOBMNX HOHSHTOR HHEEL B CTATHES,
Auwy pasriSatensh TasobefpeHHoPrS cycTaba, crEbaTensf H pasrabaTensd
KCHBYHOrSO cycTaba, Y HCCNeOoBaHHMX CO CEOPOCTHIMNN NpegpaclionozeH—
HOCTAHH GMHAC OTHBYSHO Mo CpPABHOHED € PFRYNAOA © BEMHOCAABMHH NpeOpac-—
MoNoEeHHOCTARAE CcaHde GonuAe NMPHPCSCTH CTHNOBHE HOHeHTOER MoOC M "l"p“
HeOents: TheHHpPOEREKH !‘.tj.l'lﬂf_"l'nﬂl-ﬂ-luﬂ' CTATHCTHYSCKEH) H Mochie TP‘H HeOenes
oTOMXa {(HECYHSCTIGHHMS® CTATHCTHYEeCKH). HCKXNDYeHN® COCTABMAMM Mpu-—
POCTH CHADQBKXY HONSHTOBRE HNMELL Pllll"ﬂ'ﬁimﬂﬁ EQNeHx, IO CaRMBN ﬁﬂmlll.‘lt
APHpSCTOERE OODCTHIINH HOCnNeQyerHks © BMHODCAABRMHE NTPeNpacNoONoEeHHOSCTARMSY .,



