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3a ycnewan 3aépuiemax o6e 00OKmopcke oucepmayuje HeusmMepHy 3axeainocnm 0y2yjem.

IIpogpecopy Munosamny bBpamuhy, menmopy, 3a npedycpemmsueocm, capaowy u npedaHo

goherve y uspaou oée OOKmopcke oucepmayuje.

Ilpogpecopy /lpacany Paoosanosuhy, komeHmopy, 3a noocmpex y 6ae/mber)y HAYYHUM

PAaoom u OONPUHOC NPODECUOHATHOM U TUYHOM HANPEMKY.

Ilpogpecopxu Epuxu 3emxosoj u npogecopy Hywany Xamapy ca Komenuyc
yHugepsumema y bpamucnasu 3a uncmpykyuje u cageme moxom peanuzayuje npojekma SK-

SRB-0023-09 Serbian-Slovak Bilateral Cooperation.

HHoyeumy Anexcandpy Herwamosuhy 3a cmpnmwerve u nHeymopho npaherve uspade ose

00Kmopcke oucepmaytuje.

Ynanosuma ceoje nopoouye Koju cy 6eposanu y MeHe u noopircasaiu me.
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Komucuja 3a oueny u ogdpany

ap Aparana bepuh, penosau npodecop dakynrera ciopra u GU3NIKOT BaCIUTamba

y Humry, npenceanux

ap Munosan Bparuh, penosau npogecop dakynrera cnopra 1 pU3NUKOT

BacClluTama y HI/IH_Iy, MCHTOP

ap Aparan PagoBanoBuh, Banpeaau nmpodecop Paxynrera cnopra 1 GU3HIKOT

Bacnurama y Humy, komeHTop

ap JAparan MupkoB, Baupenuu npodecop dakynrera copra U GUINIKOT

BacnuTama y beorpany, wian

HayuyHu 1onpuHocC 10KTOpPCKe AucepTanuje

»E(eKTH TpeHnHra ca onrepehemem npu HecTadMJIHUM YCJIOBHMA HAa MapaMeTpe
MumnhHe KOHTpaKnMje* je OPUTrHHAIHO HAYYHO UCTPAXHUBAKE YNjU PE3YNITaTH 1ajy
TONPUHOC Pa3BOjy TEOpHje U MpaKce TpeHuHra ca ontepehemem. Ha ocHOBY pesynrara
HCTpa)KMBamba MOXKE Ce 3aKJbYUUTH Ja J€ TPEHUHT ca onTepehemeM Mpu HECTAOMITHUM
ycJoBUMa epuKacHUje CpecTBO 3a moBehame BpeIHOCTH MapaMerapa MUIInhHe
KOHTpAKIMje Y OJIHOCY Ha UCTH TPEHUHT ca ontepehemeM npu CTaOMIIHUM YCIIOBHMA.
[TokazaHo je na nosehame mapameTapa MuIIMhHE KOHTPAKIIM]j€ HE 3aXTeBa YBEK
xunepTpodujy MUIIMNHUX BiIaKaHa, ajli U Jla ce TpeHUHT ca onrepehemem o1 50% on
BPEIHOCTH jeTHOT MAaKCHMAJIHOT TIOHABJbakha MPH HECTAOMIIHUM YCIIOBUMA HE MOXKE

MMpeopydInuTU Kao C(I)I/IKaCElH MCTOJ 3a noBehame MakcuMaliHe MUIIMhHE CHIIE.
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CIIUCAK CKPAREHUIIA
EMI' enlekTpomuorpaduja
oncC UKITyC U3ly’Kema U ckpahema
HHC [IEHTPAJTH HEPBHU CHCTEM
ANOVA yYHHMBapHjaHTHA aHallM3a BapujaHCce
BOSU (engl. Both Sides Up) crpaBa OOJMKOBaHA 3a TPEHUHI PABHOTEXKE
MANOVA MYJITUBapHjaHTHA aHAIKM3a BapyjaHCce
Mean apUTMETUYKA CpeIMHA
SD CTaHJap/Ha JAeBHjaIluja
™ TeJIECHA Maca
TV TeJIeCHa BUCHHA

1RM (engl. 1-repetition maximum) BpemaHOCT jeTHOT MAKCHMAITHOT ITOHABJbakba
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1 YBOJ

1.1 KonTpoJsa nokpera reJja

KonTpona nokpera Tena je ciokeHa U 3aXTeBa capaiiby MHOTUX HOAPYYja MO3ra U
HIDKUX JienoBa nenTpainor HepsHor cuctema (LIHC). [IpBu kopak y cipoBolhery nokpera
TeJa HacTaje y HYTPAIIhUM U CIOJbAIIIbUM MOTHBAIIMOHUM JEJI0BUMa 0a3aIHoT Jerna
MoO3Ta ¥ XUroTajnamyca (JUMOUYKH CUCTEM), KOjH IIajby CHTHAJIE 10 KOPE BEITMKOT MO3Ta,
rae ce popmupa ,,rpy0 HanpT IIaHKpaHOT MOKpeTa. [1nan nokpera ce 3aTUM Iasbe 10
MaJIor Mo3ra M 7o 6a3anHux ranriauja. OBe cTpykrype capalyjy kako 6u ,,rpy6 Haupt™
MIPETBOPWIIC y IPELU3HE BPEMEHCKE U IIPOCTOPHE Mporpame eKcuTaluje. Mamu Mo3ax je
Ba)kaH 3a N3BOheme Op3UX M ayTOMAaTU30BAHUX ITOKPETA, TOK Cy Oa3aliHe TaHTIIHje
OJIrOBOPHE 3a U3BOheme cropux u HaMmepHux mokpera (Guyton & Hall, 2008). Ipeuusuu
nporpam (1ema) MokKpera ce 1ajbe O Major Mo3ra U 0a3alHUX FaHIIMja Kpo3 TalaMyc 10
MOTOpHE KOpe, OJIakJie c€ HEPBHUM UMITyJIcuMa mpociel)yjy nadopmaiirje 10 HeypoHa
KHYMEHEe MOXIrHEe. MOTOPHU MMITYJICH C€ TIPEHOCE TUPEKTHO U3 MOTOPHE KOPE Y KHUMEHY
MOKAMHY KpO3 KOPTUKOCIUHAIHM (MMpaMHJIAJIHI) ITyT U MHIAUPEKTHO KPo3 OpojHe JoJaTHe
IyTeBe KOjJU YKJbYUyjy Oa3ajiHe raHrjuje, Majld MO3aK U jeipa MoxkaaHor ctabna. [peko
MOTOpPHHUX HEYpOHA KHUMEHE MOYKIAMHE UMITYJICH OJIJ1a3e JI0 CKeJIETHUX MUIIHha 1

MJIaHUpaHu TokpeT OuBa u3BpiieH (Cnuka 1).

[ToBpatHa nHpopManyja o peuentopa mumnha u tetusa 1o [{IHC-a no3BospaBa aa ce
BpIIM MOAU(UKAIMja MOTOPHUX MPOrpaMa YKOJIMKO je HeolxoaHo. MumuhHa BpeTeHa cy
CEH30PHM OpPIaHu MOCTAaBJbEHU M3Mel)y Bi1akaHa cKeleTHOr MUlIMha ¥ mapajieaHo ca buMa.
MumuhHa BpeTeHa cajip)ke CeH30pe HHTEe3UTeTa U JudepeHIjaaHe ceH3ope 3a npaheme
10J10%kaja 317100a U nokpera. bp3uHa nmpoMmeHe nosoxaja ce oJipakaBa poJa3HUM I10PacTOM
(bpexBeHIMje UMITyJIca, a KOHAYHHU I0JI0Ka] 3T7100a je U3paKeH KOHCTAHTHOM (PpeKBEHIIN]OM
ummyica (Guyton & Hall, 2008). dynkuuja MummhHuX BpeTeHa je perynaimja Jy>KuHe
muinuha. 'oyujeBr TeTUBHU OPraHy ce Halla3e y TeTHBaMa Koje MUIIKh moBe3yjy ca
KOCTHMa M CEpPH]CKU Cy Be3aHU 3a Muluh. @ynkuuja ["'ongujeBux TeTUBHUX OpraHa je

perynaija ToHyca (HarmeTocTH) Muinha.
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3a mpaBUIIHO U3BOhE-E IOKpeTa Tela BaXkKHA Cy COIICTBEHA UCKYCTBA, KOja ce CTUUY Ha
OCHOBY I10/IaTaka ca MHOTOOPOJHHX PELIETITOPa, KA0 U 3ala)kamka CIIOPTCKOT TpeHepa Koju

Jaje oleHy — KPUTHKY M3BeIeHUX mokpeTa u panamu (Pagosanosuh, 2009).

CeH30pHM Happamaj MoTopHu

3aama CynnemeHTapHo k oarosop
napujeranHa |——J» MOTOPHO noapyyje
Kopa W NPeMOTOpHa Kopa

| ]

’ﬁ A
MoTopHa xopa
CeH3opHa P P Bazanne
Kopa raHrnmnje

BuayenHa

A e

Tanamyc <

Peuentopn
yyna pasHoTexe ~N

\ MNpoaywena

MOXKAWHA J

/ A
PeuenTtopu y muumhuma,
KOXH M 3rnoboBuma \ Y

~
Kuumena \ Anda n

MOXXAWHA ———» (Y3IUMOTOpPHKM
~— / HEYPOHHU

A

Cauka 1. HajBaxxuuju censopHu (yna3Hu) HaJpaXkaj 1 MOTOPHU (CHUJIa3HU) OATOBOP
(Pagosanoswuh, 2009).
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1.2 MexaHuka moJioxkaja Teja

Hawusrnen jeqHocraBan 4nH cTajama 0€3 BOJBHUX IMOKPETA, Y CTBAPH j€ KOHTUHYUPAHU
nporiec MUHIUMAJIHHX MpHIarohaBama 1moJiokaja Teja Kako Ou ce LeHTap rpaBHUTaIlHje
(Texxuinre) 3aapikao u3Haa rnocrojehe 6aze mwiu ocionna. IIto je ocmonal MamH,
npuiarohaBama MOpajy OMTH Mpelr3HUja 1a Ou ce oaprkaBaja paBHoTexa. [lo3HaTo je na
MOCTypaJiHO MpujiarohaBame TPya Wik HOTY MOXe OUTH HHUIIMPAHO MPE MOYETKA BOJHHUX
noKpera Tpyna wim ropmux ynosa (Gantchev & Dimitrova, 1996). Cmatpa ce na oBakBa
MocTypaliHa puiiarohaBama UMajy 3a b MUHUMH3Upamke mopemehaja paBHoTexe
n3a3BaHux nokperuma. Kaza je mojiora HectaOuiiHa, MHITMNHY TOTSHIIUjaJIA CBUX
ucnutBaHux muiirha oxpelhenu merogom enekrpomuorpaduje (EMI) mperxome MOMEHTY
aruTMIparka CUile, ITOo Ce 03HavaBa Kao ,,muimnhaa antuinunanuja’ (Kornecki, Kebel &
Siemienski, 2001). HaBeneHo ce MOke 00jaCHUTH YHELCHUIIOM JIa C€ TIOTIIOPHE CTPYKTYpe
MOpajy IpBO CTAOMIN30BATH TIPE HETO IITO C& MOTOPHH MOKpET edukacHo nmodymu. Y3 To,
MEPEHO je TOCTYPATHO MpuiIarohaBame y pa3IuuuTHM MOJIOKAjUMa Tella U YTBpheHo je /1a ce
crabmimsupajyhu mumuhu aktuBrpajy oko 30 ms nmpe MummhHe akTUBAIHje TOKpeTa
(Nouillot, Bouisset & Do, 1992). I'maBuu pe3yaTaT HaBeJACHOT HCTPAKUBaba OHO je 11a cy
AHTHUIMTIATOPHA MTOCTYypajHa mpuiarohaBama Ouia Belnruka Kajaa cy (Giekcuje Tombux
eKCTpeMHTeTa U3Bo)eHe U3 MHULIMjAIHOT OUIIEIaTHOT M0JI0Kaja (CTaOMIIHU YCIIOBHU) U

OJICYTHA KaJia Cy u3BOl)eHEe M3 MHUIU]jATHOT YHHUIIEJATHOT MMOJI0Kaja (HeCTaOMITHY YCIOBH).

VY BpJIO CTAOMIIHUM YCIIOBMMA 3aXTEBH CTAOMIIM30Barba MOJI0Kaja Mo/ JIejCTBOM
MpoJIa3HUX, 3a MOKPET Be3aHuX nopemehaja cy cmamenu. C Apyre cTpaHe, y BpJo
HECTaOMITHO] CUTYAIIMjH, aHTUIIUTIATOPHA ITOCTypajHa mpuiarohaBama, caMma 1o ceou, Mory
ce MoCMaTpaTH Kao U3BOpH mopeMehaja kaja ce meHTap rpaBuTalyje (TSKHUIITE) TOMEPH BaH
»KeJbeHe MOTHOopHe noBpinrHe. OBaj aHTUIUIIATOPHU MTOPACT CHHEPTUCTHYKE MUIIIMNHE
aKTUBHOCTH Takole je JOKyMEHTOBaH, MoMOhy OOpHYTOT KJjlaTHA KOj€ WHIYKY]e
HectabmHocT pyke (Stokes & Gardner-Morse, 2000). Kana ce yoBek kpehe, Hajuernihe Huje
CBECTaH CJIOKEHUX HEYPOMHIIUNHUX MpoIieca KOji KOHTPOJIHUIILY MOJI0kKaj Teaa. TpeHuHT
MOTOPHHUX BEIITHHA, YKJbY4YjyNU TPEHUHT paBHOTEKE, MOBehaBa CEH3UTHBHOCT MEXaHU3aMa
MOBpATHE cHpere U ckpahyje Bpeme 0 akTuBaluje ogadpanux muirha nodospiiasajyhu
CEH3MTHBHOCT ocehaja 1mojI0kaja u arOHUCTHYKKX U aHTaroHucTrdkux mumuha (Kollmitzer,
Ebenbichler & Sabo, 2000). Mummumhwu, kao 3aBpIiHU A€I0BU MEXaHHU3Ma CEH30MOTOPHOT

cucTemMa, MoceOHO IOMPUHOCE OJpXKamky PaBHOTEXKE Tela.
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JIoKyMEHTOBAHO j€ J1a TPEHUHT CHare Koju pe3ynryje nosehamem cHare mumnha Takohe
nosehaBa crabuaHocT 1 KoopauHanujy (Carroll, Barry & Riek, 2001). ITo6ospmiama y
M3BOhemy MOTOPHYKOT 3a/1aTKa npaheHa cy mpoMmeHama y odpacily aHraxoBama MHUIIKNa,
KOju cy 0w y ¢okycy nmporpama TpenuHra cHare. Crienu(pu4Ho, HaKOH TPEHUHTa,
TpeHUpaHu MUIIMhK OMBajy aHTa)KOBaHW Ha KOH3UCTCHTHUjW HaunH. Mehytum, Beha
MuirhHa cHara He rapaHTyje 00Jby PaBHOTEXY, jep je€ YIBpheHO 1a TPEHUHT CHare
HeyTpasiuiie Ouio KakaB mo3utuBaH edekar TpeHunra pasHotexxe (Kollmitzer, Ebenbichler
& Sabo, 2000). Tpenunr mumnha Koju JOMPHUHOCE OJIp:KaBarby M0JI0Xkaja U/UjIK CTaBa Teja
MOJKE IIPOMEHUTH HE CaMo MPOU3BO/1 MUIIMhHE cHare Beh 1 KOOpAMHAIN]Y aKTUBUPAha
CHHEPTUCTHYKUX U AHTArOHUCTUYKUX MUIIKhA. Y 3aBUCHOCTH O] CIICIIM(PHUYHOT ITporpama
TPEHUHTA U MOMYJIallKje Ha KOjy ce MPUMEbYje, yTUIAj TPEHUHTa CHAare Ha PaBHOTEXKY HHje
yTBpheH (HIIp. ciabuja u craprja ocoda MOKe UMATH BUIIIE KOPUCTH O/ TO3UTUBHUX edeKraTa

Behier mpou3BoIa CHare y oJiropapamy U pearoBamy Ha nopemehaje paBHOTEKE).

VYnoTpeda criosbalIkbuX CUiIa y HOKYIIAjy J1a e OAP>KU ANHAMUYKA PAaBHOTEKA KIbydaH
je akrop ycremHocT! y BehHHU CIOPTOBA U HY)KHOCT y CBaKOJJHEBHUM aKTHBHOCTHMA
(aIIp. Y HOIIEHY TOPOM TOKOM KYIIOBHHE, HOLIEHY 0e0¢e). OBaj cTaOMIN3aIIOHH MTPOLIEC
CacTOojH Ce M3 YCIIOCTaBJhaba aKTHBHUX MUITMNHUX KOHTPOJIA Y MUHUMHU30Bamy CTETICHA
cio0o/ie y jeIHOM WIIM HU3Y 3171000Ba, IITO pe3yTyje CTa0MIN30BambeM IPEBETUKOT
KpeTama crosballmbux o0jekata. CTaOMITHOCT TPyIa WU LIEHTpajdHa CTaOMIIHOCT je KJby4YHa
3a OJIp)KaBarbe CTATUYKE M TUHAMUYKE PAaBHOTEXE, ITOCEOHO y MOKYIIAjy J1a Ce MPUMEHHU

CHJIa Ha CIOJballlkhe 00jeKTe.
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1.3 IlenTpajiHa CTA0OWIHOCT

TepmuH ,,[IeHTPATHU* KOPUCTH C€ J1a O3HAYHU TPYI WU MPEIHU3HU]jE JTyMOOTIEIBHUKY
perujy tena (Bergmark, 1989; Panjabi, 1992). CtabuiHOoCT OBe pervje umMa KJby4HHU 3HAYa]
jep mpezcTaBiba OCHOBY MOKPETa TOPLUX M JIOBUX EKCTPEMHUTETA, KAO M TIOIPUIKY IIPH
HOIIIEY TepeTa. Y3 HaBeJeHO, MUIIHNK OBE peruje MpeACTaBbajy 3allTUTy KHIMEHE

MOKIWHE U KOPCHOBA KUIMCHUX HEpaBa.

CucteM cTaOWIIHOCTH Tella YMHE TpU Mel)ycoOHO moBe3aHa MmoicucTeMa: HepBHH,
akTuBHU Mutmhau 1 nacusHE (Panjabi, 1992). Hepuu nojacucreM uma 3aaarak
HETpPEeKUIHEe KOHTPOJIe U npuiiarohaBama QyHKIMje CKeJIeTHUX MUAIha Ha OCHOBY
MOBpaTHUX UH(OpMaIHja JoOUjeHuX o perientopa Mumirha u TeTuBa (MUIIKMNHUX BpeTeHA
u [onmyujeBux TeTuBHUX opraHa). OBaj mojacucTeM (QyHKIIMOHHMIIE Y CKIIOIY CJIOXKCHE IIeMe

KOHTpOJIE IOKPETa TeNa, KOjU yKIbydyje OpojHa moapydja Mosra u Hike aenose [[HC-a.

AXTHBHU MUIIMDHU TTO/ICUCTEM C€ YCIOBHO JEJH, IIpeMa yJIo3u Y cTaOuiIn3anuju
TpyIia, Ha OMINTE U JIoKaiaHe Muirhe ctabumuzarope (Bergmark, 1989). Omuru
CTaOWIIN3aTOPH CY BEIUKH, OBpIIMHCKU Mutnihu (M. rectus abdominis, m. transversus
abdominis, m.quadratus lumborum, m.erectror spinae), koju mpexoce cuity uzmel)y rpyaHor
KoIlla ¥ Kapiwuile, nenyjyhu tako aa noehasajy nputucak ynyrap TpoyiiHe aymbe. JlokaaHu
crabuim3aropu cy Mainu, ayooku mumhu (m.multifidus, mm. rotatores, mm.interspinalis,
mm.intertransversi), Koju KOHTPOJIMIITY TIOKpeTame u3mel)y cyceanux npuubeHona. Ca
MOPAacTOM HaleTOCTH Yy HaBeleHHM MuIInhiMa, n3Mel)y mymMOaHUX MPIIJBEHOBA PACTY
KOMIIPECHBHE CHJIE, YUMeE ce TyMOaJIHU J1e0 KuuMe yuBpinhyje u nmosehaBa crabUIHOCT
(Mcgill, Grenier, Kavcic, & Cholewicki, 2003). AxtuBau MuIHhHH TOJICUCTEM j&
HEOITXO[aH 32 OIITY CTAaOMIIM3aIH]jy TPYIa, HOIIEHE COTICTBEHE TEIECHE Mace, CTAaTHIKY U
AMHAMHYKY (PU3HYKY aKTHBHOCT HEOTIXO/IHY 33 CBAKOHEBHE aKTUBHOCTU M OABJHEHHC
cnoprom (Danneels, Vanderstraeten, & Cambier, 2001). [TacuBHu MOACKUCTEM CACTOjH c€ U3
KHYMEHHUX JIUTaMeHaTa ¥ MaJIUX 3TJI00HUX MOBPIIMHA U3Mel)y CyceHUX MpIJbeHOBA.

ITacuBHU moaCHCTEM J03BOJbaBa aa J'IYM62U'IHI/I JAC€0 KUUMEC IMMOAHECE OIrPaHUYCHO onTepeheH,e

on oko 10 kg (Panjabi, 1992).
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CriopTcku crieupuIHI MOKPETH CE€ YECTO U3BO/IE IPU HECTAOMIHUM MOJI0KajUMa
tena (Hmp. yaapar forehand npuiukom Tpuarma y TEHUCY), a ICHTPaIHa CTAOUITHOCT je
HEOITXO/HA 33 IbMXOBO YCIEIIHO U3Boheme. Y muiby noBehama neHTpaiHe cTadmiIHOCTH
MOTPEOHO je cacTaBUTH MPOrpaM TPEHUHTA ca BexkOaMa Koje CHMYIHpajy oOpaciie moKpera y
JaTOM CHOPTY. Pe3ynraT HOBHjUX HAyYHUX UCTPAXKUBAKA MIOKA3Y]jy JAa TPSHUHT y YCIOBUMA
HECTa0MITHOCTH aKTHBHpA HEPBHO-MUIIMNhHY cucTeM y Behoj Mepu 0] MeToJia
TPaIUIMOHATHOT TPEHUHIa CHAre, KOju KOpUCTH cTabmiHe Kinyne u nozore (Wester,
Jespersen, & Nielson, 1996; Sheth, Yu, & Laskowski, 1997). I'enepanHo, akTuBamuja
mumrha JTyM00-CaKpaTHOT ¥ TOPHET JIYMOATHOT Jiefia KHIMe, Kao M TyOOKHX
abioMuHATHUX MUIIUha, 3Ha4ajHO je Beha Kajia ce TpeHUHT cHare 00aBJba MPH HECTAOMIIHUM

ycinosuma (Willardson, 2007).
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1.4 Iukayc u3nyxema U ckpahema ckeeTHux mummnha

KomOuHanmja ekCrieHTpuyHe ¥ KOHIIEHTPUYHE MUIIMNHE aKIfje YUHA TPUPOIHH 00IHK
muirhae QyHKIMje Ha3BaH MUKIYC U3AyKema U ckpahema — [{TUC (stretch-shortening
cycle—SSC) (Komi, 1984). OBaj tun mumrhue GyHkimje takohe ykipydyje u dasy
npeaktuBanyje. LIUC uma jacHo u3paxeny GpyHkiujy nosehama yunHka 3a Bpeme punanne
¢daze (KOHIICHTpUYHE KOHTPAKIH]je) y mopelhemy ca N30JI0BaHOM KOHIICHTPHYHOM

KOHTPAKIHjOM.

3HauajHU HATIOPH CY YJIOKEHH Y O0jalimhaBamhe MEXaHu3Ma 3a ToBehaHy MpoIyKIujy
cuiie 3a Bpeme L{VIC. EkclieHTprYHO M3ayKHBamke MuIha u3a3uBa TeH3Ujy y Muluhy,
CIIMYHO Kao KOJ ryMeHe Tpake. Enactuuna eHepruja ce crBapa y TeTHBaMa, OCTAINM
BE3MBHUM TKHBHMA, aJld M Y MUO3HHCKHMM MONPeYyHrM MocTtuhrMa. Mako moctoju moryhuoct
CKJIQIUINTCHha IACTHYHE CHEPryje Ha HUBOY MHO3HHCKHX MOMPEYHUX MOcTHha, 3001
IBHUXOBOT BeOMa KpaTKOT BpEMEHa Be3uBaba 01 0ko 30 MS, Koje je HeI0OBOJBHO 3a Mpesia3ak
U3 CKCIIEHTPHYHE y KOHIICHTPUYHY KOHTPAKIIN]y, HajBehin 1€0 eacCTUYHE eHEPTrHje Ce UITaK

cTBapa y BesuBHUM TkuBuMma (Komi, 2000).

OBako CTBOpeHa M YCKJIaJAMIITEHa eHepruja Moxke moBehatu cuny npezacrojehe
KOHIICHTpUYHE KOHTpakiyje. MelhyTuMm, KoHTpakija Tpeda Ja ycaean oaMax HaKOH
HCTe3ama WK he yCKIaIuIITeHa eHepryja CTBOpeHa TeH3MjOM HECTaTH Y BUJY TOTLIOTE
(Wilk, Voight, Keirns, Gambetta, Andrews, & Dillman, 1993). Konuuuna TeH3uje cTBOpeHa

U31y’)KMBamkbeM Mulinha 3aBucH 0J1 yria v Op3uHe K0joM MUIIMh U3BOAM U3y KUBAHE.

EnactuyHocT npencraBsba ciocoOOHOCT arncopOl1iyje eHepruje y OKBUPY €IacTUYHOT
pacriona mummhHOT paja. Kaga ce Tepet CKJIOHU B TKHBO € BPaTH Y MPBOOUTHH OOJIHIK,
€TACTHYHOCT je y3pok ociobahama enepruje. [IpoydaBame e1acCTUIHOCTH j€ TOBEIO JI0
KOHIIETITA YCKJIaJUIITEHE eIacTHUHE eHEepruje KOjy BUCKO3HO eJacTu4Ha aedopMaliija TKUBa
CTBapa y eKCLIEHTpUYHO] (a3u nmokpera. OBa eHepruja je cripeMHa 3a IIOHOBHY yIoTpedy y
cienehoj KOHIIEHTpUYHOj da3u nokpera. EnacTiuuHa eHepruja je Takohe o0janrmaBaHa Kao
MeXaHMYKa eHepruja Kojy He OTIYIITa Kao TOIUIOTY, HETo je arncopOyje U CKIAJAMILITH 3a

MMOHOBHY ynoTpeOy 3a Bpeme cneaeher cermenTa, aktuBHe (aze ckpahema.
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Jenan on pasnora noBehama cuie 3a BpeMe IUKITyca U3ayXKema U ckpahema Moxe ce
MOTPKUTU U Y 00JbEM TT0JI0XKA]y MUIIKha Ha qujarpaMy MulmhHa TyKuHa-cuia (HaKOH
U3IyXKHMBama, a HernocpeaHo npe ckpahusama (Finni, Ikegawa, & Komi, 2001). ITpu ayxunu
capkomepe oa 2 10 2,2 um Mumuh je y HOpMajTHOj HAIPerHyTOCTU. AKTHHCKU (DPUITaMEHTH Y
MOTITYHOCTH IPEKJIanajy MUO3UHCKe (pUIaMeHTe U yIpaBo MOYMbY J1a IPEKIIanajy jeaan
napyror. CapkoMepa je IpH 0BOj Ty>KUHH CIIOCOOHA J1a TeHEepuIle CBOjy HajBehy cury

KOHTpaKIHje.

VYkoiuko ce Mumuh UCTerHe Ha Ay>KuHy Behy 01 HOpMaHe Iy)KHHE HEITOCPEIHO Ipe
KOHTpAaKIje, pa3BHja ce MacuBHA MUIIMNHA CHITa, YaK Ipe Hero mro Jole 10 KOHTpakIyje.
[TacuBHa MumuhHa cuiia MOTHYE O €TACTUYHUX CHIIa BE3UBHOT TKHBA, CApKOJIEME, KPBHUX
cyzoBa, HepaBa U 1p. M mopen Tora mto nacuBHa MummhHa cruina noBehasa yKymHy
MUIhHY crity, 0J1a31 10 BeHOT CMambUBamka 300T CMambiBamkba aAKTHBHE MUIIMhHE cuie,
KOja ce cMamyje ca HCTe3amheM MUIIMNHOT BllakHa H3HA CBOje HopMmaiHe nyxuHe (Cruka
2). YKOJIHKO je aKTHHCKU (PUIIaMEHT TIOBYYCH M3HA]] KpajeBa MHO3UHCKHX (DuiiaMeHaTa u
YOIIITE HEMa TpeKJyIanama, Cuia Kojy pa3BHja akTUBUPAHU MHUIIUN jeHAaKa je HyIH.

+————+ Yikynua munhna

"—'_ l,ZO_Fpm_. €A

100 AKTHBHA
mummhuaa

—t
cHAa e ——t

—

[TacusHa

% MaxkcumaaHe akTHBHE MummhHe cHae

muhaa
CHAQ
0
-30% ayxune Onrimaaxa +30% AyHHE  AyKHHA CapROMepe
C dp KO .\rlCPC ;1)’ JKHHA C ‘dp KO .\-IQPC
Cauka 2. OnHoc nyxuHe capkomepe u mumnhue cuie (Pagoanosuh & Urmwarosuh,

2009).

Kana ce nyxuna capkomepe ckpahyje, €0 TaHKuX (QrraMeHara ce rnpeksamna u JomyIiTa
pa3BHjame CUIIE KOja MOKe OMTH caMO Mama oJ1 HajBehe cuiie (Ipy HOPMAaJIHO] Iy>KUHU
capkomepe). Kana je myxxuna capkomepe 70% ox Hopmainue (oko 1,65 pm), nebenu
¢buIaMeHT Joaupyje z-IucKoBe, ma je MuinuhHa cuia jour Mama (Cruka 2). Jame

ckpahnBame capkoMepe oHeMoryhasa pa3soj MuinhHe cuie.
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1.5 [lepuHuumje OCHOBHMX MOjMOBA

VY Hay4HO] U CTPYYHO]j JINTEPATYPH HA CHIJIECKOM j€3UKY IIOJMOBH MUIIMNHE CHIIE U
mumrhHe cHare Cy jaCHO M MPEUU3HO pa3rpaHudeHd TepMuHrMa muscle force koju o3navaBa
muihHy criay, muscle power koju o3HadaBa MumrhHy cHary u muscle strength koju
o3HauaBa Mutnhny jauuny. [la Ou ce y HAy4YHUM U CTPYYHHUM pa3MaTpamuMa u30erio
MeIIamkEe 0jMOBa, YBEICH j€ TEPMHH ,,MUIIMNHA jauuHa", KOjH 03Ha4aBa CIIOCOOHOCT
mumrha 3a caBianaBame onrepehema, 0k mocrojehn TepMuH ,,MUITHNHA cCHara® o3HavaBa

CHOCOOHOCT caBnafiaBama onrtepehema npu oapeheHoj Op3uHu.
Muwuhna cuna

[Tojam ,,cuna‘ y Hay4HOj JTUTEPATypH KOja IMPOyYaBa CIopT U (PU3MYKO BaCIIUTAHE UMa

Pa3JIMIUTO 3HAYCHC O/ (bHBH‘IKOl" HOjMa Kao MpeamMeTa ndydaBamkba y MECXaHUILIHU.

Y mexaHunu ce cuia Hajuenthe nedunuine Kao Mepa y3ajaMHOT JiejcTBa u3Mel)y nBa
Terma. Kazia je cuma y3pok mpoMeHe KpeTarba, Taja ce mpema Apyrom FbyTHOBOM 3aK0HY TelTo
yOp3aBa cpa3MepHO cuiId. Y ciydajy KajJa He JJOJIa3H A0 KpeTama, CHJIa MOYKEe N3a3BaTH

nedopmaiinjy Tena.
Muwuhna cnaza

Beoma uecto ce mummmhina cuna (engl. Force) HenpaBuiiHO uaeHTH(UKYjE ca TOjMOM
cuara (engl. Power), 1mto mpeacTaBiba MPOU3BOJL CHIIE M Op3HHE, Tj. KOJUYHUHY paja 3a

JEIUHUILy BpEMeHa.

MumuhHa cHara ce y TuTeparypu Koja ce 6aBu ciopToM Hajuenrhe nqeduHuUIIEe Kao
criocoOHOCT Mumnha 3a caBinajgaBame CHIIE ILITO JOBOJAM J0 Mellama I0jMOBa CHAre M cuie

Ka0 €JIEeMEHTapHUX CBOJCTBA YOBEKA. TakBO Je(UHUCAKE TOBOJH 10 HEIIPABUIIHE
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uaeHTu(dUKaIyje mojMa MUIIMhHA CHara ca ojMoM MHIIMhHA chJja, jep y MEXaHMIIM CHara

IIPEeCTaBIba IIPOM3BOL CIIIE M OP3MHE, OJHOCHO, KOIMYHMHY Paja y jeAMHUHIH BpeMeHa .

Kao najnorognuja nedunuija 3a npuMeHy y UICIIUTHBAY JIOKOMOTOPHOT KpeTama

CHara ce MOXe MPECTaBUTH IIPOU3BOIOM CHIIC M Op3HMHE Tejla Ha Koje Ta cuiia aenyje (Jarié

& Kukolj, 1996).
Cuna u cnaza Kao ceojcmea JIOKOMoOmoproeZ anapama

Cuna u cHara ce MOTYy MPEICTaBUTH U Kao, JIOHEKJIE, He3aBUCHA CBOjCTBA JIOKOMOTOPHOT
amapara yoBeka (Jari¢ & Kukolj, 1996). Haume, najsehy cuny mumuhu pa3Bujajy y
M30METPUjCKUM W ,,KBa3UHU30METPH)JCKUM™ ycTIoBUMa (Tj. IPU MAJIUM Op3MHaMa MOKpeTa),
ca noBehameM Op3uHE MOKpeTa cuiia ornaja, a cHara pacre. [lopacT cHare ce jaBiba cBe 10
TPEHyTKa JOCTH3amka ONTUMaIHE Op3uHe ckpahema Mumha mpu KojuMa cHara JOCTHXKe

CBOj€ MaKCHMaJIHE BPEIHOCTH.

Ha ocnoBy XusoBe kpuBe Moryhe je opeIuTH BeIHIUHY HCIIOJbEHE CHATe 32 CBAKY
Ta4yKy Ha KpuBU. Tume ce 100Mja HU3 HOBUX TayaKa YMjUM CIajal-eM HacTaje HOBa KpHUBa
Koja omucyje ogHoc cHare u 6p3une (I'padukon 1). Kpusa cHare goctuxke cBoj MAaKCUMyM Ha
ornpuirke 1/3 makcumainue 6p3une ckpahuBama Mumnha u 1/2 makcumanse cune. lto
3HAYM J]a € MaKCHMaJlHa MUIIMNHA CHJa Y THHAMHYKHAM YCIIOBUMa OCTBAapYje Mpu
crioJpallimeM oTnopy oa 50% ol MakcuMaiHe cuiie Kojy je Muiuh y cramy Ja ocTBapu. To
je motBpheno u exkcnepumentanto (Danoff, 1978) na npumepy ¢uiekcopa y 3rino0y gakra Ko
KOjHX je cHara Beha kazia ce nenyje npotuB 50% makcumanuor ontepehema, Hero kaaa ce

neinyje npotus 25% unu 75% o]l MaKCUMaITHUX BPEIHOCTH.

! TIpema mpyrom FbyTHOBOM 3aKOHY CHia je Ka0 MEXaHHMYKA KApaKTEpHCTHKA KpeTama ne(HHHCcaHa
IIPOM3BOJIOM Mace Tena 1 yOp3ama Koje je To Teso J0o0mIo JiefoBameM cuiie. V3 HaBeaeHor u3pasa npousiasu
Jla ce CHJIa MOJKe OJIPEJIUTH M3 Mace Tena u yop3ama Koje My cuita caonmrasa (F = m - a). Jeannuna 3a cuy y
SI cucremy je mytH (Newton - N) u npeicraBibeHa je Kao KWIOrpaM IyTa MeTap Kpo3 cekyHn Ha kBazapar (Kg -
m/s%). Y dusumy je cuara (P) neunncana kao usspuies pax (A) y jefuHuIM BpeMeHa (t). Jeaunuma 3a cHary y
Sl-cuctemy je Bar (Watt - W) u npezncrasibeHa je nynom (Joule — J) mo cekynau. Ilpema Tome, cHara ce Moxe
neduHUCATH Kao MPOU3BOJI CHiie U Op3MHE KOjOM ce Ta cuiia peanu3syje (pu uemMy je S ImyT Koju Tejo npehe mok
Ha Ihera Jelyje Cuiia):

P=A/t(A=F-S)>P=F-S/t(V=S/t)>P=F-V
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Taxohe, nmajyhu y Buay /1a ucrospaBame CHIIC H CHAre 3aBUCH OJ1 BUIIIE PA3TUIATHX
¢akTopa, CHIIy U CHary Tpeba mocMapTaTH Kao JIBe Pa3JIMYUTE M PEIATHBHO HE3aBHCHE
onomexaHnuke ocobuHe Mutha Koju aenyjy y uctom 3rino0y (Jaric & Kukolj, 1996). Tako
7ia, Ha IPUMeEP, jeZlaH MUIIMh MOKe pa3BUTH Behy CHIly Y H30METPHUjCKUM H
,»KBa3UM30METPHU]CKUM" yCIIOBUMA (Tj. IPH MaJIUM Op3WHaMa IMOKpeTa) AOK APYrd MUIIKUh
MOXe J1a pa3Buje Behy cHary. Ha rpadukony 1 npukasane cy kpuBe cuia-Op3uHa v cHara-
Op3vHa 3a [Ba XMIIOTETHYKY €KBUBAJIEHTHA MUIIMha, 01 KOjUX jeqaH pa3Buja Behy cuiy, a

npyru Behy cHary.

cHAa
CHara
®
F()l
Pm.\xl
I3
02 s ..,Bmax,l
I Gpamma
noApyuie noApy4je
jauante(sile) CHare

I'padpuxon 1. Penanuje cuna-cHara u cHara-Op3MHa KOJ JIBa XUIIOTETUYKU €KBUBAJICHTHA
muinuha, 01 KOjux jenan Mumnh mosxe aa pa3puje Behy cunmy (Mcnpexugana
JUHH]ja, U30MeTpHjcka cuita For, a MakcuManHa cHara Py,x1), a ipyru mumimh
MoOXe Ja pasBuje Behy cHary (myHa JMHHja, U30MeTpHujcKa cuia Fop, a
MakcuMmaniHa cHara Py.x). Mcmon rpadukoHa cy mpukasaHe NpHOIMMKHE
o0JIacTH pekuMa y KojuMa je MOTpeOHO Ja OBM MHUIIMDU JeNyjy BEITUKOM
CHJIOM, OJIHOCHO BEJIIMKOM cHaroM. Jlok mnpBu Mummh uMa H3pa3uTy
MPEAHOCT Y OoApYyY]jy cuiie (pa3Buja Behy cuity), JOTIe APYTH UMa MPETHOCT
y noApy4jy cHare (pa3Buja Behy cuiy, a THME U CHary, y pexumy Op3ux
nmokperta) (Jari¢ & Kukolj, 1996).
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TpeHnuHr ca onrepehemem

Tpenunr ca onrepehemeM NpeAcTaBiba jeIHy 01 TPAAULUOHATHUX U Haje(PUKACHU]UX
MeToa 3a jauame mumrha (American College of Sports Medicine, 2002; Komi, 2003; Boyle,
2004; Flack & Kraemer, 2004). OBakaB THIT TPEHHUHTa, YKOJIUKO CE U3BOJIU Ca BEIIMKHM
onrtepehemeM, nmpeacrasba Hajuenthu TpeHuHT 3a noBehame mumuhue cune (Kraemer,
Adams, Cafkrelli, Dudley, Dooly, Feigenbaum et al., 2002; Boyle, 2004; Flack & Kraemer,
2004).

TecT BpeaHOCTH jeJHOT MAKCHUMAJIHOT MOHAB/Bamwba - IRM

TecT ca jeqHIM MaKCHMAaJIHUM TIOHABJbAHEM IIPEJICTABIbA MOIYJIAPAH U PACIIPOCTPAEH
HauuH Tectupama mumrhae cuie (American College of Sports Medicine, 2002; Boyle, 2004;
Flack & Kraemer, 2004, Hamar, 2008; PagosanoBuh & Urmwarosuh, 2009). Criaga y rpymy
TEPEHCKUX TECTOBA 3a MpolleHy Mumuhae cuie. OBUM TECTOM CE MPOIICHY]e jeTHO
MaKCHMaJTHO TIoHaBJbamse (engl. 1-repetition maximum - 1RM) oxnocHo, HajBehe ontepeheme
macom terosa (engl. free weights), koje Mosxe 6uTH caBIagaHO KPO3 IO PACIIOH KpeTama, Ha

KOHTPOJIMCAaH HAYHH.
IIBajuapcka Jjonra

[ITBajiapcka sionTa (Mo3HaTa U MO Ha3MBHUMa: (PUTHEC-JIONTA, JIOMTAa 3a BexOame,
MUAJIATEC-JIONTA, TEPAIH]CKa JIOITA, JIOITA 3a JOTy UT/.) €JIaCTUYHA j€ JIONTAa Ha HayBaBambe,
HarpasJbeHa 011 Mekor nonuBuHMIXIopuaa (PVC). YayBaBame Ba3ayxa ce BPIIU MOCECOHO
OOJINKOBHOM Ba3yIIHOM ITyMIIOM KpO3 OTBOP KOjH C€ 3aTHM 3aTBapa CUTYPHOCHUM YEIIOM.
[IBajiapcka yionta je kopumrheHa y OpojHUM HCTpaKUBambHUMa Koja ¢y ce 6aBuiIa mpoMeHaMa
n3a3BaHuM HectabuaHuM yciaouma (Behm, Anderson, & Curnew, 2002; Cosio-Lima,
Reynolds, Winter, Paolone, & Jones, 2003; Anderson & Behm, 2004; Stanton, Reaburn &
Humphries, 2004, Yaggie & Campbell, 2006; Goodman, Pearce, Nicholes, Gatt &
Fairweather, 2008; Koshida, Urabe, Miyashita, lwai & Kagimori, 2008; Zemkova & Hamar,
2010). Y namrem uctpakuBamy kopuiihena je [lIBajiapcka onra npeunnka 75 CM, kako ou

ce 00e30enua T0BOJbHA MOTIOPA NP U3BOhEmY BekOe MOCTUCAK ca TPYAH.
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BOSU-gonra

BOSU (engl. Both Sides Up)-nonita je cripaBa 001MKOBaHa 3a TPEHUHT PABHOTEKE KOja
MMa YBPCTY IUTACTUYHY OCHOBY MHTETPUCAHY Ca TYMEHOM ITOIYJIONTOM Ha Ha/lyBaBame Koja
nojceha Ha MIBajIapcKy JIONTY IpeceueHy Ha nojna. Y3 1o, BOSU je oGnukoBana na
mo00JkIIIa CTAOMITHOCT HE CaMo JIOK KOPUCHUK OJIp’KaBa ycIpaBaH MoJiokaj Beh u kajia je
KOPHUCHHUK Y XOPU30HTATHOM I0JI0Ka]y (HIIP. TOKOM BeXOM 3a Muinhe TpOyIIHOT 31/1a).
BOSU-nonTa rma 4BpcTy MOBPIIMHY OKPEHYTY HaJ0JIe ITO 00e30¢ehyje HecTaOmiHy
MOBPIIMHY Ha cTabmiHOj oao3u. BOSU-monra je kopuimTeHa y OpojHIM HCTpaKUBambHMa
KOja cy ce 0aBujIa MpoOMeHaMa W3a3BaHuM HecTaOuIHUM yciaoBuma (Anderson & Behm,
2004; Paterno, Myer, Ford, & Hewett, 2004; Verstegen & Williams, 2004; Kibele & Behm,
2009; Kovacikova, Zemkova, & Hamar, 2010; Sparkes & Behm 2010; Zemkova, 2010;
Bratic, Radovanovic, Ignjatovic, Bojic & Stojiljkovic, 2012). ¥V uctpaxuBamy je kopuinheHa
BOSU-nonTa opurunanaor nporusohaya (BOSU; Fitness Quest, Canton, OH, USA),
MIpeYHUKa F'yMeHe MOoyJIonTe o 55 CM, Koja ce Halla3u Ha YBPCTO] IJIACTUYHO] MOBPIIUHU

npevyHrKa 65 cm.
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2  HPETJIEJ UCTPAXKUBAIbHA

2.1 EdexTu TpeHUHIa NpH HeCTAOWJIHUM YCJI0BHMA HA MUIIMhHY cHary

H3Boheme mokpera npu HECTAOMITHUM YCIIOBUMA PE3YIITYje CMambEHheM MaKCUMAITHE
mumrhHe cHare 300r cMambemha YKyIHe cujie Mulnrha, noehama Ko-KOHTpaKIMja U U3MeHe
mumuhae koopaunaipje (Anderson & Behm, 2005). Hako je ucrnosbaBame HajBehe
MumrhHe CHare CMameHO y YCIIOBUMA HECTAOMITHOCTH, IPOMEHA PABHOTEXKE IPU TPEHUHTY
Ha HeCTaOWITHO]j MO/IJIO3H MOYXKE JIa aKTHBHpa MUIMNE eKCTPEMUTETA U TPYTIa U TUME
00e30eautu Behy crabunnoct 3riao6osa. Kopumheme HecTabUIHUX MIaTGOPMHU Y TPEHUHTY
cHare Tpeba J1a omoryhu pa3Boj BUITUX HUBOA aKTHBAIlMje MHUIIha nmpeko moBehaHor
oclamama Ha BUXoBe ctabunm3upajyhe pynkmuje. Kako ce oBaj BUIIM HUBO aKTHBAIH]je
Muimha MoCTHUXE ca MalbUM OTIIOPOM, OBaKBa BPCTa TPCHUHTA MOYKE UMATH ITO3UTHBHE
YYUHKE Y peXaOmInTalrju MUIIUha 1 3r71000Ba HAKOH TIOBPEa, Ka0 M Y TPEHUHTY
cnenuduanom 3a oapehene cnoprose. [lomro Behuna ciopToBa moapasymMmeBa KOMOMHAIU]Y
¢byHKIMja cTabuIM3auje U Mporu3BOIbEe CHIIE, TPEHUHT CHare NMpu HECTAOMIIHUM yCJIOBUMa
o0e30elhyje cnuyHe Hagpakaje 3a HEpPBHU U MUIIMhHU crcTeM JoBojJiehy agekBaTHUM
MoHaBJbakbUMa 10 pusnosnomnkux aganrtandja (Marinkovi¢, 2011). Melyytum, npuiukom
MJIaHUpamka TPEHUHTa He CMe ce 3a00paBUTH J1a j€ 3a pa3BOj MAaKCUMAJIHE CUJIE U CHAre
HEONXO/IaH TPECHUHT Ha CTA0MIIHO]j MOBPIIMHU. 300T TOTa j€ MpEenopyKa Ja CBeoOyXBaTHH, 3a
onpehenu crnopt cneunpuIHN IporpaM TPEHUHTra CHare, caJip>kKu oAronapajyhe Bexoe y

yciloBUMa U CTaOMIHOCTH U HECTAOMIHOCTH.

TpeHuHT cHare Mpu HECTAOMIIHUM YCIOBHMAa MOX€E CMambUTH BEPOBAaTHONY MoBpea
JOBUX eKCTpeMuTeTa 300r nmosehama 0CeTIPUBOCTH MUIIMNHUX BpeTeHa U 00JbE MOCTypaTHe
KoHTpose. Behuna uctpaxxupama y KojuMa je mokazaHa €e(peKTUBHOCT TPEHUHTa [IEHTPaIHEe
CTaOMJITHOCTHU M3BEJIEHA j€ Ca HETPEHUPAHUM MCIIUTAHUIIMMA UITU ca CIIOPTUCTUMA TOKOM
nepuona pexadmmranuje (Fitzgerald, Ake, & Snyder-Mackler, 2000; Cosio-Lima, Reynolds,
Winter, Paolone, & Jones, 2003). BexoOe y ckitony TpeHHHTa IIEHTPaIHE CTaOMIHOCTH
MIPUMEHEHE KOJ] OBUX MCIUTAaHUKa OuIle cy 6a3upaHe Ha M30METPHjCKUM MUIIMNHUM

KOHTpakiujama, ca MaJiuM onrepehemrma u 1yKuM TpajambeM okpeTa. OBakaB MPUCTYI
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BEPOBATHO HE MOKE J1a IONPUHECE Pa3BOjy LIEHTPaIHE CTAOMIHOCTH HEOXOIHE 32
o0o0JbIIake TAKMUYAPCKOT YYHMHKA KOJI 3/[paBUX CIIOPTUCTA. 3a caja He oCcToju OaTtepuja

TECTOBA KOjOM OM Ce MpPOIICHHBaJIa ICHTPAIHA CTAOMIIHOCT KOJI 3[paBUX CIIOPTHCTA.

2.2 TpeHMHT paBHOTe:Ke Ka0 BPCTa TPEHUHIa L eHTPaJIHe CTAa0UIHOCTH

TpeHuHT paBHOTEXKE CE MOXKE CMaTpaTh BPCTOM TPEHUHTa EHTPATHE CTAOMIIHOCTH 300T
TOTa IITO JIeJTyje Ha OIIITE U JIoKayiHe Muinhe crabunuzatope. M3neHanHe npomene
M0JI0%Kaja TeJIa TOKOM CITOPTCKUX TAaKMHUYEHA MOTY MOTEHIN]aTHO TIOMEPUTH TEKHILTE BaH
notnopHe 6ase. la Ou ce n3berio rydspeme paBHOTEKE U NMAAmke, J0JIa31 10 MOCTYPATHUX
npuiarohaBama ¢ IUJBEM J1a Ce TEXKHUIITE BpaTy YHyTap notmnopHe 6asze. Ta mocrypanna
npuiiarohaBama 3axXTeBajy aKTHBALIM]y OIIITHX M JIOKATHUX cTabuiamn3aropa Tpymna. Kako ce
CIOPTCKH CHenn()UIHA OKPETH YECTO U3BOJIE Y3 MabaK PaBHOTEkKe, Beha eHTpaiHa
CTaOMIIHOCT IPE/ICTaBIba OCHOBY 3a Behe HCIosbaBamke MUIINNHE CHare eKCTPEMHUTETa

(Carter, Beam, Mcmahan, Barr, & Brown, 2006; Yaggie & Campbell, 2006).

PaBHOTeXA je cienmpuvHa 3a CBaKy BEIITHHY M yHarpelyje ce moHaBIbamkbeM CTaTHIKUX
M0JI0Kaja MM AMHAMUYKHX ITOKpeTa. Y CHOPTY M CBAaKOJJHEBHUM aKTUBHOCTUMA JbYIH
00MYHO HUCY Yy CTAIIMOHAPHOM U CTAOMIIHOM I0JIOXKA]y, I1a Cy pa3BUjeHa MHOTa ITomMarasa
Koja cuMyupajy cutyaruje u3 xuota. Willardson (2004) je u3ueo yecto uTHpaHy MHCA0
1a ,,oTUMAaJIHA METO0J1a 3a IPOMOBHCake 00Jbe PAaBHOTEKE, MPOIIPHUOLIETILIN]E U IEHTPAJIHE
CTaOMIIHOCTH 3a Ofipeh)eHH CIIOPT jecTe ynpakikhaBamke caMor CIOpTa Ha UCTOj MOBPIIMHYU Ha
KO0jOj c€ Taj CIOpT WHAYe OJIBHja TOKOM TakMUuema*. Kako HaBeeHO HUje YBEeK Moryhe
M3BECTU Ha TPEHUHTY, IPUMERY]Y CE€ pa3IMYUTe HeCTAOUIIHE MOJIOTe KOje MMajy 3a LnJb
yHanpeheme [eHTpaiiHe cTaOUIHOCTH. Pe3ynTaTtu cipoBeieHNX UCTpakuBama MokKa3yjy 1a
u3Boheme BexOU Ha HecTaOMIIHUM mozJiorama (mBajuapeka jgsonta 1 BOSU-nonta) 3Ha4ajHo
no00JbIlIaBa CTATUYKY PABHOTEXKY M MEXaHU3Me mocTypaine koutpose (Cosio-Lima,

Reynolds, Winter, Paolone, & Jones, 2003; Yaggie & Campbell, 2006).

Huje yrBpheno kana cy npBu nyT noceOHO au3ajHUpaHe jonte (Tajga Ha3uBaHe ,,pu3no-
jonTe) movese aa ce KOPUCTE KAo CPEACTBO Y TPEHUHTY U PEXaOUIUTAIU] U, AJIA CY UX
¢uznorepaneyru y llIBajiapckoj u Hemaukoj kopuctunu jour npe [pyror cBeTckor para
(oTyna motuye qaHac Hajuemhe KOpUIITEH Ha3uB ,,IBajiapceka jonra“). Rutherford u Jones

(1986) pBU cy U3HENM 3aNaxemke Aa creudruyHa HEYpPOJIOIIKa aaanTalyja TOKOM TPCHHUHTa
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CHare y3 Kopuinheme iBajiapcke JIONTe He Mpe/cTaBiba Behe aHraoBame WIN aKTUBALN]y
MOTOPHHUX jeIMHUIIA, Beh Mo0obIIaHy KOOPAUHAIM]Y MUIIIMNa arOHUCTa, AaHTarOHKUCTA,
CHHEPTHUCTa U cTabuiu3aTopa. Jou cy npBa IijbaHa UCTPaKMBaba IMOKa3aia Ja MiBajuapcka
norta 06e30elyje mupu crekTap mokpera (ca ONTHMATHOM ITOYETHOM ITO3UIIAjOM O]
HEKOJIMKO CTEIIeHU aKTHBHE €KCTEH3H]e TPYIIa), KOjU C€ OMHUCY]Y Kao MOXKEJbHUJU Y OTHOCY
Ha CJIMYHE aKTMBHOCTH y Behunu cana 3a kpyxuu tpenunr (Siff, 1991). Baxxnocr
IBajI[apCKe JIONTE y PEXaOMINTALMjU JOKYMEHTOBAHA j€ Y pe-CIyKaIlijy OCTYyPaTHIX
muurha, Kao 1 y OJaKIIaBamky MOKPeTa U NOCTypaHUX peaklirja KoJl MalyjeHara ca
HeyposonikuMm omrehemuma (Stanforth, Stanforth & Hahn, 1998). Uctpakusame ca
cy0jexTrMa KOju Cy U3BOJIIIN PA3IMYUTE TUIIMYHE BEXKOE 32 jauame Tpyna y CTAOWIHUM U
HeCTaOMITHUM yCJIOBHMA (IIIBajIIapCcKa JIOMNTA) MOKA3allo je Ja je aKTHBAIlja TyMOOCaKpaTHOT
Y TOpH-ET JIyMOAITHOT NoIM3a4a KHIMe, Kao 1 JyOOKuX abIOMUHAIHUX cTabuim3aropa, ouna
3HaTHO Beha y HecTabumuuM ycnosuma (Behm, Leonard & Young, 2003). 3unauajuo Beha
HECTaOUITHOCT MOJIJIOTe Wi TU1aThopMe y OTHOCY Ha yoOuuajHe CTabuIIHE YCIIOBE Y3POKYje
MOKPETamhEe U OCTATMX MEXaHN3aMa HEeYpOJIONIKe U HEYpOMHUIIUNHE aJanTalmje, IMTo Kao
pesyarar uma noseharme muthie cHare (Pagosanosuh & Urwartosuh, 2009).
Hecrabunnouthy nuaykoBana Beha akTUBaIMja Tpyna y IOMEHYTUM CTy/WjaMa HUje HUKaJa
ynopehuBaHa ca Behum onrepehemrnma Koja ce MOTY KOPUCTUTH Y TPEHUHTY TPU CTa0MIIHUM
ycinoBuma. Ha npumep, HUje MO3HATO Ja JIM Cy HUBOM aKTHBAIIH]e Tpyra Behu Kaja ce paau
TpH, nieT win 10 MakcMMaTHUX MOHaBJbalka YyUHEBa, Y opehemy ca MambuM ontepehemuma
0J1 MAKCUMAJTHUX TTOHABJbaba UyUH-EBa MPU HECTAOWIHUM ycinoBuMa. [la OM U3Benu TpH J10
MeT MaKCUMAaJIHUX MTOHABJbakha YyUHheBa, HEONIXO/IHA je 3HaTHA aKTUBallKja Tpyna Kako Ou ce
3aITUTIIIN TpUUbeHOBH. Hacynpot Tome, Behu neo momynamyje, mpuMapHO 3aMHTEPECOBAH
3a 3/IpaBJbe€ CKEJIETHO-MHUIIMNHOT CUCTEMA WM PeXaOMINTaIH]y, HUje 3aMHTEPECOBaH 3a
BexOe TakBOI UHTeH3UTeTa U onTepehema. Jlok CHOPTUCTH MOTY OUTH y CTamby J1a 3Ha4ajHO
aKTUBHUPAjy CBOj TPYH BEIUKUM onTepehemeM U pernaTuBHO CTaOMIIHUM BekOama cHare,
ocobe BHIlIE 3aMHTEPECOBAHE 3a 37PaBJbe U pexaduIuTaIujy Mory noctuhu Behy akTuBanujy
Tpyla MawbuM onrepehemuma y HeCTaOMITHUM ycioBUMa. Mel)yTuM, TpeHUHT paBHOTEXE je
JI0Ka3aH Kao (PyHKIIMOHAIIHO YCIIEIIaH CaMo Y peXaOMInTalMj1, 0K KOJI 3ApaBUX CIOPTUCTA

e(eKTUBHOCT HUje MOYy3/1aHO NoTBpheHa.
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2.3 IIpuMeHa TPeHUHTA IEHTPAJIHE CTAOMIHOCTH Y CIIOPTY

['enepaiiHo, BexkOa Koja Kpo3 NMOHABJbakha aKTHBUPA MOTOPHE oOpactie koju 06e36elyjy
CTaOMIIHOCT KWYME TPEACTaBIba BEKOY 3a LIEHTPAIHY CTAaOMITHOCT. TpaguiroHaiHe Bexoe
CHare MOry ce MOJM(HUKOBATH JIa HArJIace IEHTpaIHy ctabuiaHocT. Ha mpumep, BexoOe ce
Mory U3BoauTH Yy ctojehem ymecto y cenehem monoxajy, ca TeroBuMa ymecTo ca cripaBama,
Y YHUJIATEPATHO yMeCTO OunarepaiHo. BexxOe cHare koje yKJbydyjy pOTallHOHY KOMIIOHEHTY
MOTY CC U3BOJUTH Y3 HOMOh CJIACTUYHUX TpPaKa WKW MCAUIUHCKUX JIOIITU Y TUJBY

CHMYJITQHOT pa3Boja EHTPaJIHE CTAOMITHOCTH U CHAre TOPH-ET JIeja Tela.

Maunu je 6poj CIOPTCKU crieu(PUIHUX ITOKPETa KOJU 3aXTeBajy CTETICH HECTAOMITHOCTH
KapaKTepUCTUYAH 32 B&XOE ca IBajIiapckoM JIONTOM. TakBe BeKOe ce MOT'Yy KOPUCTUTH
HAKOH TAaKMUYapCKe CE30HE, pajiy IPEBEHIIM]e MoBpeaa U y pexaduiuranuju. Ha ocHOBY 10
caza 00jaBJbEHUX pe3yiTara [MJbaHuX HAYYHUX HCTPAKUBAA, TPEHUHT Ca CTIIOJbAIIEUM
onrepehemeM y BUly Teropa, y crojeheM mososxajy Ha cTaOMITHO] TOBPIIMHU, Tpeda 1a Oye
MpPUMapHU HAYWH TPEHUHTA y Pa3BOjy LIEHTPAIHE CTA0OMIHOCTH U TOOOJbIIAKY
TaKMHYapCKOT YUHHKa Ko 37paBux croptucta (American College of Sports Medicine,
2002). OBakBe BexxO€ yKIJbyUyjy yMepeHe HUBOE HECTAOMIIHOCTH H BUCOKE HUBOE CTBaparmba
mutmhae cuite u caare (Willardson, 2004; Mccurdy, Langford, Doscher, Wiley, & Mallard,
2005), unme ce omoryhaBa HCTOBpEMEHH pa3Boj LIEHTPaJIHE CTAOMITHOCTH U CHare
eKCTpeMHUTeTa, To ce y Behoj Mepu Moxke TpaHchopmucaTu y oBehame crioprcku

CHGIII/I(l)I/I‘IHC CHare¢ 1 TaKMU4apCKe yCIICUIHOCTH.

Behm, Leonard, Young, Bonsey & Mackinnon (2005) ucniutuBanu cy Mutimhay
aKTUBAlLM]y Y LIEHTPAIHO) MYCKYJaTypy TOKOM IIECT yoOHu4ajeHNX BeXOU TpyIa, Kao U TOKOM
OunarepaHUX U YHUJIATEpAIHUX BeXOU 32 paMEHHU 110jac ¥ FPYIHU KOII ToMohy jeTHOpYyYHUX
TEroBa M3BEJCHUX Ha IIBAjLAPCKO] JONTH U TO MOPEAUIN ca MUIIMNHOM aKTHBAIMjOM TOKOM
BEXXOU KOje cy u3Bol)eHe npu ctabrimHuM yenoBuMa (o wim kiryna). Llenrpanna mummhaa
aKTUBHOCT UCIIMTHBAHA j€ Y perrjama ropmer JTyMOaTHOT 1ojaca ¥ TOmbUX a0 J0OMUHATHUX
mutha. AyTopH cy IEMOHCTpUpPAIH 1a u3Boleme BeKOH TpyIia Ha IIBajllapCcKoj JIONTH
pe3ynTupa 3Ha4ajHo BehoM aKTHBAIMjOM peryje Aomer abnomeHa. Hajpeha akTHBHOCT 1ome
aboMHHaNIHE peryje 3abesexena je KoJl BexxOe MOCT KOjH ce u3BoIu Ha ctpaHu. Koj BexOe
MIPUTHCKA 32 paMEHH T10jac, eHTpaJlHa MUIIMhHA aKTUBHOCT HUje Onila 3Ha4ajHO pa3/IniyuTa ca
IIBajIIAPCKOM JIOTITOM | ca cTtabmiHoM kiryrioM. Kojt BexOe npuTrcka 3a TpyaHU KOII,

MIOHABJbAE BEXKOE Ha I1IBAjIIAPCKO] JIONITH PE3YJITOBANO je 3HaTHO BehoM akTuBHOIIhY y
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PErUju TOpPHET JTYMOAIHOT 1ojaca. ¥Y3 To, u3Boleme Be)KOE MPUTUCKA 32 paMEHH T10jac 1
TPYIHH KOII YHHUJIATEPATHO, OMJIO Ha MIBAJIIAPCKO] JIONTH WM CTAOMIIHO] KITYITH, POU3BOIN
3Ha4ajHO Behy aKkTUBAIM]y IIEHTpaTHEe MycKynarype. Ha ocHOBY oBUX pe3yniTara, ayTopu Cy
3aKJbYUHIIH J]a BeXKOE MPONHCaHe 3a jadare i oBehame N3P KIbUBOCTH LIEHTPATHUX
CTa0MJIM3aTopa 3a CBAKOJHEBHE aKTHBHOCTH, 0ABJLEHHE CIIOPTOBUMA WIIN PEXaOWITUTAIIN]Y,
Tpeba 1a YKIbyuyjy U IeCTa0MIM3alMOHy KOMITOHEHTY. OJICYCTBO CTAOMITHOCTH MOKE Jla
notuye u3 6aze win wiathopMe Ha K0joj ce BexOa M3BOIU (HITP. IIBAjIIapCKa JONTA) UK U3
M0JI0’Kaja eKCTPEMHUTETa WK crioJballlber onTepehema Ban 6ase Koja moaynupe Teio (Hip.

YHUJIaTepaTHU OKpeTH y ontepehemy ca jeAHOPYYHUM TErOBUMA).

Cnuyna ctyauja kojy cy cripoBenu Vera-Garcia, Grenier & McGill (2000) eBanyupaia
je MumuhHy akTUBHOCT Y TOPH0] U JI0HK0j a0JJOMHHAITHO] PErvju TOKOM Mpernda u3BoheHux
Ha CTaOWITHO] KITYITH WJIM [IBAjI[APCKO] JIONTH. Y CJIOBH CTA0MITHE KITYIIe PEe3yATOBAIH CY
HAjHIDKOM aMIUTUTYZ0M abJOMUHAIHE MUITMhHE aKTUBHOCTH, ca 21% MakcuMaiHe BOJbHE
KOHTpakuuje. HacyrmpoT TomMe, ycaoBH ca JIONTOM NMPOU3BOIIIM Ccy HajBehy aMIuMTyay, ca
50% makcuMmaiiHe BOJbHE KOHTpAKIHje. AyTOpH Cy 3aKJbYYHIIH J1a ,,HABOM MUIIMhHE
aKTUBHOCTH MPHUKa3aHM Ha IIBAjI[APCKO] JIONITH yKa3yjy Ha MHOTO Behe Hampe3ame MOTOPHOT
CHCTEMa, a YNHU C€ Jla IPEJCTaBJbajy JOBOJbAH CTUMYIIYC 3a MoBehawe MulMhHuX cBOjcTaBa
u cHare u u3apxIpuBocTH™ (Vera-Garcia, Grenier & McGill, 2000, 569). Nnak, npo6iieM Kox
OBaKBOT 3aKJbYYKa jeCTe TO IITO HUBO MHUIIMhHE aKTHBALMje MOX/Ia HE YKa3yje Ha
MOTEHITM]aJl 3a TPOU3BOKY cHare. TokoM n3Bohema BexxOu ontepehema Ha 1IBaj11apCKO]
JIOTITH, CIOCOOHOCT MPOM3BO/IIHE CHAre y TOPHUM M JOFUM €KCTPEMHTETHMA 3HAYajHO je
CMameHa, IITO MOKE OTPAHUYUTH OTEHIIUjall OBUX BEKOM y yHanpehewy TakMHIapCKuxX

CIHOCOOHOCTH.

Behm, Anderson, & Curnew (2002) ucniutuBaiu cy H30METPHjCKy MUIIMTHY CHAry U
akTuBanujy Mumhaux rpyna ekcrenszopa Hore (JIE) u guekcopa cronana (I1d) kana cy
BexOe n3BolheHe Ha cTaOUITHO] KIIYIIH U Ha IIBajliapcKkoj JonTu. M3oMeTrpujcka cHara
mumrha 6mna je 70,5% mama ko1 ekcreHzopa Hore u 20,2% ko duiekcopa cronaia Kajaa cy
BexOe n3BoleHe Ha 1IBajIapcKkoj Jonty. MummumhHa akTHBHOCT MpaTuia je UCTH o0pasall, ca
44,3% mMamoM aKTUBAIIMjOM KOJI eKCTeH30pa Hore U 2,9% MamOM aKTUBAIM]OM KO/

(dbnekcopa cromnana kKajaa cy Bexx0e u3BoheHe Ha 1IBajIapCKoj JIOITH.
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VY caumunom uctpakubamwy Anderson & Behm (2004) mokaszanu cy aa ce mpou3BOJ
MaKCHMAaJTHE U30METPHUjCKE CHIIE BEJIMKOT IrpyaHOr Muirha cMamyje 3a 60% kajia ce BexxoOa

MOTHCKA C KITyIIe U3BOJIY Ha IBAjIIAPCKO] JIOMTH y OAHOCY HA CTAOWIIHY KITYITY.

Stanton, Reaburn & Humphries (2004) ucniutrBanu cy edekar nmporpamMa TpeHHHra ca
IIBajIIapCKOM JIOIITOM Ha IIEHTPaIHy CTa0MIIHOCT, MAKCUMAJIHY ITOTPOIIbY KUCEOHUKA U
eKOHOMHUYHOCT Tpuamba (running economy). Cy6jexTu Cy OWJIM HACYMUYHO Pa3BPCTAHH Y
rpyIly Koja TpEHHpa ca MIBajIlapcKoM JIOIITOM U KOHTPOJHY rpymny. O6e cy rpymne Ouie
aHra)KOBaHE CBOJUM yoOHUYajeHUM (PU3NIKUM TPEHUHTOM, KOjU CE CacTojao U3 TPEHUHTa
BEIITHHA U aepOOHOT TpeHHHTa 0a3UPaHOT Ha TpUamy. AyTOpH Cy AOKa3ajlH 3HaYajHe
pas3iiMKe y MPUJIOT IPyIIe ca MIBAjIapCKOM JIONITOM y CMHUCITY IEHTPAJIHE CTAOMITHOCTH
(eBaJyMpaHO TECTOM IIEHTPATHE CTAOMIIHOCTH 3a IBajIIApCKy Jionty). Mnak, pa3nuke y
MaKCHUMAaJTHOj TOTPOIIHY KUCEOHNKA M EKOHOMUYHOCTH TpUama HUCY Oniie 3HavajHe.
AyTopu cy 3aKJbYYHIIH J1a ,,01a0Mp BEKOH CHAre Koje aHTaXy]y IEHTPAIHYy MYCKYyJIaTypy Ha
HAYMH NOTpedaH KOoJ Tpyama je MoXJa mo0ynuo crnennduuny aganranujy Bojaehu 6osbem
YYUHKY Y TpUamy, Kao IITO Cy BEXKOE KOje ce U3BOJIC YHIUIATEPAIHO, Ca OCJIIOHIIEM Ha jeTHO]
HO3H y YCIIPAaBHOM IT0JIOXKA]y U ca pyKama Koje ce ApKe Ha Ha4MH Kao Koj Tpuama’ (Stanton,
Reaburn & Humphries, 2004, 527). Ayropu yka3yjy 1a cy mo0oJbliiarmba IeHTPaTHE
cTabmiIHOCTH Onita cenruyHa 3a BEIITUHY. Tako je u3Boheme BexOu cHare Ha
IIBajIIapCKOj JIONTH MOOOJBIIABAIIO IIEHTPAIHY CTAOMITHOCT (€BATyHPAHO TECTOM I[CHTpATHE
CTAaOMJIHOCTH 32 IIBAJIIAPCKY JIONTY), aJId HUj€ MOOO0JBIIABAIIO IIEHTPAIHY CTAOMIIHOCT
MEpEeHO MapaMeTpuMa 3a Tpuame. 300T Tora Cy ayTopH 3aKJbydWIId Ja: ,,MaKO BEITHKa
KOJIMYMHA HETPOBEPEHUX MH(OpPMAIKja TOBOPH Y TIPUIIOT YIIOTPEOH MIBAjIIaPCKE JIOMTE, Y
no0oJbIlaky PU3NUKHUX IMapaMeTapa TO HHje OTBPEHO BAIMIHUM HAYYHUM UCTTUTUBAEM '

(Stanton, Reaburn & Humphries, 2004, 526).

Hajuemnrhe BexxOe ca 11BajliapckoM JIONITOM C€ KapaKTEepUITy H30METPU]CKOM MUITMhHOM
aKTUBHOIIhy, ManuM ontepehemrMa U AyruM MepruoauMa KOHTpakiyje Mumirha, mro Boau
pa3Bojy nenTpanne m3apxsbuBoctu (Cosio-Lima, Reynolds, Winter, Paolone, & Jones, 2003;
Carter, Beam, Mcmahan, Barr, & Brown, 2006). Mnak, pa3Boj IieHTpaliHe CHAre MoXxe OUTH
Ba)XHUJH y CMHCITY T00OOJbIIaka apamerapa TakMuaapckor yaunka (American College of
Sports Medicine, 2002; Willardson, 2004; McCurdy, Langford, Doscher, Wiley, & Mallard,
2005). Mako cTonpoIieHTHO peBolerbe pa3Boja IeHTpalIHE CHare y mo0oJblake mapaMerapa
TaKMHYapCKOT yUnHKa HHje Moryhe nmoctuhu, Tpeba OupaTtu BexOe cHare Koje ITo BEpHHU]e

CHMYJINPA]jy 3aXTEBE Y 1aTOM CHOPTY. Y 07a0upy Be:KOM cHare 3a pa3Boj LIEHTPAIHE

Mapjan Mapunkosuh



JloKTopcKa aucepranmja Cmpana | 26

CTaOMIIHOCTH 3a JIaTH CHOPT, Kopuliheme NIBajIiapcKe JONTE MOXKeE J1a PEAyKYje
cnenuduanoct. Kako je BehuHa criopTroBa Be3aHa 3a TJ10, Tpeba IpoINMcHUBaTH BeX0Oe cHare

o0JIMKOBaHe J1a Mo0o0JbINajy HeHTpaHy ctabuiHoct y aarom criopty (Willardson, 2004).

Paterno, Myer, Ford, & Hewett (2004) npukasanu cy mo6oJbliama IOCTypaiHe
KOHTPOJIE JeTHOT €KCTPEMHUTETA KOJI KEHA CIIOPTUCTA HAKOH IIECTOHEIEIJPHOT ITporpama
TpEHUHTa KOju je o0yxBaTao BexxOe paBHOTE ke Ha BOSU-nmonTu, mumomMeTrpujcke BexoOe,
TPEHUHT JMHAMUYKHX TIOKpeTa U BexOe cHare. Kana ce mpomnucyjy BexxOe eHTpaiHe
CTaOMITHOCTH, KOHIIETIT CEIMUIHOCTH Tpeba aa Oyne on Hajeeher 3Ha4aja. Hucy cBe
BexOe ca mBajuapckoM JiontoM uir Ha BOSU-nontu crienmduyane uiim KOpucHe, Kako

ykasyjy Heku npaktuuapu (Chek, 1999; Boyle, 2004; Verstegen & Williams, 2004).

Kana ce mnanupa TpeHUHT EHTpPAJIHE CTAOMITHOCTH, KOHIIETIT CIeNU(UIHOCTH Tpebda aa
Oyzne ox Hajeher 3Hauaja. M360p BexOU 3a 1eHTpaIHy CTAOUITHOCT MOTPEOHO j& MEHATU Y
3aBUCHOCTH 071 (ha3e TPEHUHTA U 3/IPaBCTBEHOT CTaba CIIOPTUCTE. TOKOM Mpeace30He U y
ME30IMKITyCUMa Yy Ce30HH, noBehame Makcumanne mutuhHe cHare Tpeba fa Oyze mpuMapHu
sk (Radovanovi¢ & Marinkovié, 2011). Kako ce BehuHa criopTCKUX AUCIUILIAHA BE3yje 3a
MIOJIOTY Ca yMEPEHHM CTEIIEHOM HECTAOMIIHOCTH, TPEHHUHT CHare Tpeba IUIaHUpaTh Tako Ja
nohe no makcumaino moryher tpanchepa (American College of Sports Medicine, 2002;
Mccurdy, Langford, Doscher, Wiley, & Mallard, 2005). Tpanunuonaiae Bex0Oe cHare, Kao
LITO Cy Yy4YH-EBH, IU3akhE JeJHOPYYHUX TEroBa, Habayaj 1 u36ayaj, MOy c€ U3BOJUTH
YHUJIATEpaTHO TaKo Jia Ce Harjacu rneHTpaiHa ctabmiHoct (Behm, Leonard, Young, Bonsey,
& Mackinnon, 2005). V3 To, BexOe cHare Koje YK/bY4yjy pOTAI[HOHY KOMIIOHEHTY MOTY C€
M3BOAMTH Y3 TOMOh KaHara Wi MeIUIIUHCKHX JIONITH Y IIHJbY CUMYJITAHOT Pa3Boja 3a CIopT
cnenuuYHe IICHTPaTHEe CTAaOMITHOCTH U CHare ropmer aena teiaa (American College of
Sports Medicine, 2002). Y nocTce30HU U 'y ME30LMKIyCHMa BaH Ce30He, nmoBehame
LEHTpaJIHE U3/IP>KJBUBOCTHU Tpeba aa Oyze rinaBHU LnJb. BexxOe cHare momohy miBajuapceke
JIOTITE U U30METPHjCKe MUIIMNHE KOHTpaKIIKje ca MaJluM ontepehemnma 1 1yKer Tpajama
epeKTHBHE Cy y Ty CBPXY. Y3 HaBeJEeHO, H3BO)eHe B&KON Ha PABHOTCKHHIM TI0YaMa H
JMCKOBHMA 3a CTAOMITHOCT MOKE CMabUTH BepoBaTHONY NOBpenia T0HHUX eKCTpeMHUTETa 300T

noBehama 0CeT/bMBOCTH MUIIMNHKMX BpPETCHA U 0oJbe MMOCTYpPAJIHE KOHTPOJIC.
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2.4 Ilukayc u3aykema u ckpahemwa npu HeCTAOMJIHUM yCJIOBHUMA

3Ha4yajHO Mame BPEIHOCTH MAaKCUMAaIIHE CHAre Cy U3MEpeHe Kaja ce BexoOe ca
ornrepehemeM U3BoJIe MPU HECTAOMITHUM HETO MPU CTAOMIIHUM YCIIOBHUMA. AHaIN3a
MuIMhHE KOHTPAKIIK]€ JeTHOT MMOTHUCKA C TPYIU U JeAHOT Yydha M0Ka3yje pa3InduT
KapakTep KpUBYJba MPH CTAOWIITHUM U IPH HECTAOWIIHUM YCIIOBUMA. MaKCHUMalHe BPEIHOCTH
CHare TOKOM BeXOHM Ha CTaOMIIHOj MOBPIIMHM Ouiie cy He camo Behe, Hero cy ce u mocTusaie
panuje y nopehemy ca Bexxbama MoTHCKa ¢ TPYAH U 9ydrha MPU HECTAOMITHUM YCIIOBUMA

(Cpadukon 2).
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I'padukon 2 OmgHOC cCHara-BpeMe MpH MOTUCKY ¢a TPYAU MPH CTAOMITHUM U MTPH
HecTabuHuM yeaoBuma (Zemkova, 2010).

Mame BpeJHOCTH MaKCHMaJIHE CHare TOKOM KOHIIEHTpUYHE (ha3ze BEXOH ca
onrepehemeM, ca TOKPETOM Y CYIPOTHOM IPaBILY, PH HECTAOWITHOj MIOBPIIMHHA MOXKE Ce
MPUTIMCATH O/JI0KEeHO] amopTH3annonoj ¢aszu [IUC. ¥V TpenyTky Kama TOKOM Ipenacka
eKCIIEHTPUYHE Y KOHIIEHTPUUHY (a3y MULIMhHE KOHTpaKIIKje MOCTHKY HajBehe BpeJHOCTH
cuiie, Cy0jeKTH MOpajy Jia OJp>KaBajy CTAOMITHOCT IPU HECTAOMITHO] TIOBPILIMHU KaKo OH
yOp3aiiu KpeTame CroJballmber onTepehema (IMIKe ca TeroBuMa) HaBuIlIe, Tj. CYIPOTHO
cwu 3emsbrHe Texe. 360r Tora oBa ¢asza LIIC moxe Tpajatu gyxe y nopehemwmy ca BexxO6oM
KOja ce U3BOJIU TIpH CTaOWITHUM ycioBuMa. [locreaniie cMamema BpeHOCTH CHIIE M MaFbe
Op3uHe u3Bohema BexxOe cMambemhe Cy BPETHOCTH MaKCHUMAJIHE CHAare HapelHoj
KOHLEeHTpHYHOj (azu (Zemkova & Hamar, 2010). [Ipeuunsnuje, y Hajeehoj je mepu
KOMIIPOMHTOBAHA CHAra y akiesaeparoHoj (ha3u notucka ¢ rpyau. Moxe ce mpeTnoCTaBuTH
J1a TIBajIlapcKa JIONTa y3poKyje Behu cTeneH HeCTaOMIIHOCTH U OTeXaBa 3ajaTtak. HaBeneHo

ce Moke TokymMeHToBatu 3HaTHO Behom EMI aktuBHOmIhy Mumha xoju ctabunmsyjy Tpyn
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P HECTAOWITHUM Yy ITopel)ermy ca CTaOMITHIM YCIIOBUMa TOKOM ITOTHCKA JBOPYYHUX TEroBa
¢ rpyau (Marshall & Murphy, 2006). Bucoka mummmnhaa akTHBHOCT TOKOM BEXOH Koje ce
M3BOJIE TIPY HECTAOMITHUM YCIIOBUMA MOYKE CE MPUTTUCATH BUX0BOj Behoj CTaOMIN3anOHO]
¢byakuju. To je mocneauna 104aTHUX CTPECOBa HAa MUIIKUNE KOjJH JIeTY]y Kao CTaOMIN3aTopu
TpyIa TOKOM IOTUCKA C TPy Ha MIBajIIapPCKOj JIONTH OCTAB/HEHO] Y PETH]Y TOPLET Jeiia

TPYAHOT Kollla ¥ ca cronaiuma Ha noay (Behm & Anderson, 2006).

3a ocobe 0e3 MpeTXO0HOT UCKYCTBA ca BexOama ca onrepehemeM Ipu HeCTaOMITHUM
onrepehema BOSU-nonta npencrassba JOBOJbaH U3a30B 32 HEYPOMHUIIMNHU CHCTEM, Ha IIITa
yKa3yjy Mame BPeTHOCTH MaKCHUMAJIHE CHAre MpH HeCTaOWIIHUM YCIIOBUMa, y nopehemy ca

OHHUMa KOjH Ce u3BojIe Npu cTabuianuM yciaouma (I'padukon 3).
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I'padukon 3. OmgHOC cCHara-BpeMe TOKOM H3BONeHma Yyuba P CTAOMITHUM U [TPU
HecTabuHuUM yeaoBuma (Zemkova, 2010).

Mehytum, cTorne cMamema CHIle U cHare 3a o0e BexOe cy Huxke y mopehemy ca
NPETXOTHUM HaJa3uMa MPHIMKOM n3oMmerpujckux Bexxou (Anderson & Behm, 2004), a Bumie
OJ1 OHUX CAOIIITEHHX 3a JuHaAMHUYKHU noTrcak ¢ rpyau (Koshida, Urabe, Miyashita, lwai, &
Kagimori, 2008; McBride, Cormie, & Deane, 2008). OBaj edexaT MOxe 3aBUCUTH HE CaMO
O]l THIIA BEKOE U CPEICTBA KOj€ MPOU3BOIN HECTAOMITHOCT Beh M 0J1 BEMITHHE UCITUTUBAHUX

cy0jekara (Kovacikova, Zemkova, & Hamar, 2010).
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3 HNPEIAMET U ITPOBJIEM

3axTeBH y CMUCITY CTAOMITHOCTH C€ MEHhajy IPU MIPOMEHH 0JI0Xkaja u/uim onrepehema
Tesna. 300T Tora je meHTpaHa CTa0MIHOCT AMHAMUYKY KOHIIENT KOjH C€ HETIPEKHUTHO MEHha Y
[IJbY OJITOBOPA Ha MOCTypalHa npuiiarolaBama Win criojbanima ontepehema. Beha
[EHTpaJIHA CTAOMITHOCT MPEJICTaBJba OCHOBY 3a MPOHU3BO/bY Behe CHAare ropmHx U JOBUX
eKCTpEeMHTETa, 300T uera rnmosehame IeHTpaTHe CTa0MIHOCTH Tpeba na Oyie jeaan o

UJbCBA y NPpUIIPEMH CIIOPTUCTA.

IIpeamMeT ucTpazkuBamba y OBOM paay cy eeKTH TpeHuHra ca onrepehemeM npu
HECTaOMJIHUM YCIIOBMMA Ha BPEAHOCTU MUIIMNHE CUIIe U cHare KoJl cryaeHaTa Pakynrera

cniopta ¥ pu3nuKor BacnurTama y Humry, skuBotne no6u 19-25 roguna.

[Tpema koHLeNTy criequ(pUUIHOCTH TPEHUHIa, KAKO CE CBE CUJIE HE IPOU3BOC Y
yCJIOBUMa CTaOMITHOCTH (HIp. W3BOheme BeXKOU Ha TPeu y THMHACTHUIIN, OP30 MEHamhe
MpaBlia OKPETamkEM Ha jJ€THO] HO3U Ha HEPAaBHO] MPUPOIHO] TTOI03U Y Gyadany, yaapame
naka y3 Ap:Kame paBHOTEKE Ha JeIHO] KJIM3aJbIU Y XOKe]y UTI.), TPEHUHT MOpa Ja MOKYyIIa
aa mTo 60Jbe UMUTHPA 3aXTeBe y AaToM cropty (Behm, 1995). /lok Behuna criopToBa
MoJipa3yMeBa TUHAMUYKY PaBHOTEKY, TPEHHHT CHAre MpH CTAaOWUITHUM yCIOBUMA C€ THITMYHO
00aBsba y MPUIIMYHO CTAIMOHAPHUM yciaoBuMa. J[a u je Mmoryhe ia ce modosblnama
CTaTHYKe PAaBHOTEKE MM CTAOMITHOCTH €(heKTUBHO MPEBO/IE Y AMHAMHUYKY CTaOMIIHOCT jOII
yBeK je Tema gebata. Takole je joun yBek HeMo3HaHHIA Ja U TPEHUHT CHAre Mpu

HECTaOUJTHUM YCIIOBUMAa MO>K€ MOOO0JBIIATH TAKMUYAPCKY YCIEITHOCT.

OpcycTBO CTAaOMITHOCTH MOJKE TIOTHIIATH OJ1 MTOAJIOre WM I1aT(opMe Ha KOjoj ce Bexba
M3BOJM (HIIp. JIONITA WM KUXajyha 1o4a) Ui o]l IoJI0kaja y KOje Ce CETMEHTH Tefa
MI0CTaBJbajy BaH MOTIOpHE 0a3e Tena (HIp. jeAHOpYyUYHH Terosu). Mnak, Mopa ce umatu y
BUJIY /1a KaJa 0co0a MOKYIIIa 1a aluIMKyje CHUILy Y YCIOBUMa HeCTaOMIIHOCTH, MaKCUMAaJIHE
CHJIE KOj€ Ce MMOCTUXKY Y CTAOMIIHUM YCIIOBUMAa HUCY Moryhe 300r 3HauajHUjUX QyHIMja
vumhHe crabunuzanuje. To 3axTeBa 1a ce 6poj MaKCUMATHUX MTOHABJharha TPHUIIATO/IH,

KaKo OM ce KOMIIEH30BaJIl HECTAOWIIHUA YCIIOBH.
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JlonipuHoc TpeHUHTa ca onTepehemeM Mpr HeCTAOMIIHUM yCIIOBHMA MOXKE OUTH
HarJameHuju KOJI OHUX KOjuMa Cy ITUJb 31paBJbe U peXaOMIUTAIMja U KOJU HE YUECTBY]Y Y
HATIOPHUM CIIOPTCKUM TaKMHUYCHHMa I TPEHUHTY ca CJI000IHUM TETOBHMA BEJIUKE
TexxuHe. 300T cBera MPEeTXOHO HABEACHOT, JaCHO j¢ YOUJBUBO JIa y OBOj 00Js1acTu Tpeda

OATOBOPUTH HAa MHOI'a HCPCIICHA MU TAamA.

IIpo6sem ucTpakuBama y OBOM pajy cy epeKTH TpeHHHTa ca onTepehemem mpu

HeCTaOUJTHUM YCJIIOBHMa Ha IapaMeTpe MULIMhHE KOHTPAaKIIHje.
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4 IOUJb U 3AJAIIN

[{uss ucTpaxuBama je Ouo Ja ce yrBp/ie epeKTH OCMOHEICIHHOT MOCEOHO O0IMKOBAHOT
TPEeHHUHTra ca onrepehierheM PU HECTAOMIHUM YCIIOBHMA Ha Mapamerpe MUmuhHe

KOHTpAaKIIHje.

Ha OCHOBY OBAaKO I[e(bI/IHI/IcaHOl" OIIITET [I1Jba MOCTABJbCHU CY 3aJldalld UCTPAKUBAbA:

* (0e30enuTH aIeKBaTaH, MOCEOHO CENEKIIMOHNCAHN y30paK UCITUTaHUKA U3
MOTYJIAIHj€ OJIPACIIUX JBYIH, Mial)e )KHBOTHE J00H, ca peJOBHOM (PU3HUKOM
aKkTUBHOIINY y Tpajamy 0O/ HajMame jeaH caT IHEBHO, KOJHU HEMa]y HUKaKBO
MPETXOAHO UCKYCTBO Ca TPEHWHTOM IIPH HECTAOMIIHUM YCIIOBHUMA, Ka0 HU

IIPETXOAHO 3HaYajHUje UCKYCTBO Y TPEHUHTY ca onTepehemeM.

» (O0e30eauTH aIeKBaTHE IPOCTOPHE U OPraHU3aLMOHE YCIIOBE 3a CIIPOBOhEHE

eKCIIEPUMEHTAITHOT ITpoTpaMa y Tpajamy O 0caM HeJlelba.
* (0e30eIUTH aIEKBaTHY ONPEMY 32 MEpPEH-E.

* CopoBecTu 00yKy TEXHHMKE MPAaBUIHOT U3BOhema BexOU U 0JIpeiuTn
BPEIHOCTH jeTHOT MaKCUMAJIHOT TIoHaBJbama (1RM) kon ucnutanuka

E€KCIIEPUMEHTAIIHUX U KOHTPOJIHE TPYyIIE.

* VYTBpIUTH pa3iivKe NapameTpa jeJHO MaKCUMaJIHO MOHaBJbambe u3Mel)y rpyma

Ha MHUIIM]aJTHOM MEpEeY

* M3BpHIMTH MHULUjAIHO MEpEke 0Aa0paHuX napameTapa MulrnhHe
KOHTpAaKIIMje Ha aJleKBaTHOM Y30pKY UCIUTaHHKA Mpe MOYeTKa

CKCIICPUMCHTAJIHOT TPETMAaHa.

* CropoBecTd OCMOHE/IEJbHU EKCIIEPUMEHTAIIHYU MPorpaM y oarosapajyhum

yCIIOBUMA.

* V3BpmuTH (PUHAITHO MEPEHE HAKOH €KCIIEPUMEHTATHOT TPETMaHa.
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[TpuctynuTu oarosapajyhoj craTuCTHUKOj 00paan moJaTaka.

YTBpAUTHU pa3iivKe apamerapa MUIIMhHE KOHTpaKIyje u3mely

eKCIIEpUMEHTAIHUX TPYyIa UCIIUTAaHUKA Ha (DUHATHOM MeEpembYy.

YTBpAUTH pa3iiMKe MapaMmeTpa jeIHO MaKCUMAaJIHO MOHaBJbamke u3mely rpymna

Ha (UHAITHOM MEpemYy.

YTBpauTu pasznuke udmel)y nHuIMjaIHOT U (PUHATHOT MEepemha YHYTap

€KCIIEpUMEHTAJIHUX TpyIia.

CHpOBeCTI/I aHaJIN3y U I/IHTepHpCTaL{I/ij pe3yiiTaTa UCTPpAKHBakhA.
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5 XHHOTE3E

Ha ocHOBY mocTaBspeHOT TIpo0ieMa U MpeAMETa UCTPAKUBAKA, KA0 U 3alPTAHUX

UJbEBA, MOT'y C€ ITIOCTAaBUTHU cneﬂehe XHIIOTEC3C:

Xo BpeanocTn napamerapa mumunhHe KOHTpaKiuje HAKOH TPEHUHTa ca
ontepehemeM Npu HecTaOUJIHUM yCJI0BHMA Hehe ce CTATHCTHYKHU 3HAYAjHO
Pa3/IMKOBATH y O/IHOCY HAa BPeIHOCTH NapaMeTapa MummnhHe KOHTpaKkuuje

HAKOH TPEHUHTIa Ca onTepehe}beM nmpu CTA0OMJIHHUM yciaoBuma.

X1 Bpeanoctu napamerapa muminhHe KOHTpaKIUje HAKOH TPEHUHTA ca
ontepehemeM Mpu HeCTAOWJIHUM YCJIOBUMA CTATUCTHYKHU he ce 3HayajHO
Pa3IMKOBATH y OJHOCY HA BPE/IHOCTH NapaMeTapa MulinhHe KOHTpakuuje

HAKOH TPEHUHTAa ca onTepehemeM NP CTAOMIHUM yCI0BHMA.

X11  Bpeanoct mapamerpa cuina MunnhHe KOHTpaKIMje HAKOH TPEHUHTa ca
onrtepehewmeM npu HeCTaOUITHUM yclIoBHMa he ce CTaTUCTUYKY 3Ha4ajHO
Pa3IMKOBaTH y OJHOCY Ha BPETHOCT MCTOT IIapaMeTpa HAaKOH TPEHUHTa ca
onrtepehemeM Npu CTAOUITHUM YCIOBUMA.

X12 Bpeanoct napamerpa cHara MuinhHe KOHTpaKIije HAKOH TPEHUHTa ca
onrepehemeM Npu HeCTAOWITHUM yCIoBUMa he ce CTaTUCTUYKU 3Ha4ajHO
Pa3IMKOBaTH Y OJHOCY HAa BPEAHOCT MCTOT NTapaMeTpa HAKOH TPEHHUHIa ca
onrepehemeM Npu CTaOUITHUM YCIOBUMA.

X13 Bpennoct mapamerpa Op3uHa HaKOH TpEeHUHTa ca ontepehemeM npu
HECTa0MJIHUM yCIIOBMMa he ce cTaTMCTUYKH 3HaYajHO Pa3IMKOBATH Y OJHOCY Ha
BPEIHOCT MCTOT MapaMeTpa HAKOH TPEHMHra ca onTtepehemeM Mpu CTabMIHUM
YCIIOBHMA.

X14 Bpeanoct napamerpa pactojame KpeTama onrepeherma/mnke ca TeroBuMa Inpu
MUIIMNHO] KOHTPAKIIMjH HAKOH TPEHHUHTa ca onTepehemeM npu HecTaOUITHUM
yciaoBuMa he ce CTaTUCTUYKM 3HAa4ajHO pa3IMKOBAaTH Yy OJHOCY Ha BPETHOCT
MCTOT MapaMeTpa HAKOH TPEHHUHTa ca onTepehemeM Mpu CTaOUIHUM yCIOBUMA.

X15 BpeanocT mapamerpa jegHO MaKCHMaJIHO NTOHABJbaHkhE HAKOH TPEHUHTA ca
onrtepehemeM Npu HeCTAOUITHUM ycIoBUMa he ce CTaTUCTHUYKU 3HA4ajHO
Pa3IMKOBATH Y OJJHOCY Ha BPEAHOCT HCTOT MapaMeTpa HaKOH TPEHHUHTa ca
ontepehemeM Mpu CTAOMIIHUM YCIIOBUMA.
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6 METOI UCTPAKUBAIbBA

6.1 VY3opak ucnuTaHmka

[Tomynanmjy Koja je nmpejacTaBibajia y30paK YHHHUIN Cy CTyAeHTH Dakyirera criopTa u
¢busnukor Bacnuramwa y Hurry, sxuBotHe 1o6u ox 19 no 22 rogune ca pe1oBHOM (pU3HUIKOM
akTUBHOIINY y Tpajamy O] HajMame jenaH cat JHeBHO. Mcnuranunm cy ogabpanu Tako Ja
HEMajy HUKAKBO IMPETXOJHO UCKYCTBO Ca TPEHUHTOM IPU HECTAOMITHUM YCJIIOBUMA, KA0 HU

IIPETXOAHO 3HaYajHUje UCKYCTBO Y TPEHUHTY ca onTepehemeM.

YkynHu y30pak 00yxBaheH OBUM UCTPaKUBAKHEM YHHUIIO j€ 75 UCTIMTAHUKA MYIIKOT
1oJ1a, KOjU Cy pacnojesbeHu y Tpu rpyme. IIpBy ekcriepuMenTanny rpymy (n=25) YHHUIU CY
WCTIIUTAHUIHA KOjHU Cy MOPE CBOjUX yoOW4ajeHuX JHEBHUX (PU3MUKUX aKTUBHOCTH, OWIH
YKJbYUYCHH y IMTOCEOHO MPOTrpaMUpaHu TPEHHUHT ca onTepehemeM nMpu HecTaObMITHUM
ycaoBuMa. [lpyry ekcriepuMeHTanHy rpymny (n=25) YMHWIM Cy UCIIUTAaHUIIM KOjH CYy MOpea
CBOJUX YOOMUajeHUX JHEBHUX (PU3NUYKUX aKTUBHOCTH, OUIIM YKJbYUEHH Y OCEOHO
porpaMHpaHy TPEHUHT ca ontepehemeM pu CTabIHUM ycioBruMa. KOHTpOHY rpyiy
(n=25) yMHUIU Cy UCTIUTAHULIM KOJU Cy UMAJIU caMo yoOnyajeHe THeBHE (pU3HUKe

aKTUBHOCTH U HHCY OWJIM YKJbYYEHH HU Yy jelaH OOJIMK TpeHUHTa ca ontepehemeM.

6.2 Y3opak MepHUX HHCTpyMeHATa

6.2.1 Mepnu uncmpymenmu 3a npoyeHy aHmMpPoONOMempPUjCKUX KapaKkmepucmuKa y30pKa
* Tenecna Bucuna (cm)

» TenecHa maca (KQ)

» [Iponenar macHor TkuBa (%)

6.2.2 Mepnu uncmpymenmu 3a npoyeHy napamemapa mumiuhne konmpaxkyuje
* JeaHo mMakcuMaiHO NoHaBJbame (kg)

Cuna (N)
CHara (W)

bpauna (cm/s)

» Pacrojame kpeTama onTepehema/murmnke ca TeroBuMa (cm)
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6.3 Onuc MepHUX HHCTPYMeHATa

6.3.1 Aumponomempujcke Kapakmepucmuke y30pKa

6.3.1.1 Bucuna mena

Mepeme BucuHE Tesa BpiieHo je antponomerpom GPM (IlIBajimapcka) Ko HCTIMTaHUKA
KOJH j€ CTajao Ha XOPU30HTAIHO] PaBHO] MOJIO3H Y YCIIPABHOM CTaBY Ca UCIPYKEHUM
nehuma u ciojernm nerama. Jloma cTpana Kpaka aHTpOIOMETpa IOCTaBJbEHA j& Ha
HAjUCTypEeHHjH JIe0 TeMeHa riiase (Vertex). Pesynrar mepema ountaBad je ca taunomhy 0,1

cm.

6.3.1.2 Tenecna maca

Mepeme TeecHe TeXHHE BPIICHO je enekTpoHckoM Barom Tefal 6010 (dpanirycka) kox
WCIIUTAHWUKA KOjH j&, MUHUMAJIHO O0y4YeH, CTajao Ha CTajHOj OCOBHHH Bare MUPHO Y

yCIpaBHOM cTaBy. Pe3ynrar mepema ounTaBaH je ca ekpaHa Bare ca taunorhy ox 0,1 Kg.

6.3.1.3 Ilpoyenam macnoe mxusa

[TporieHaT MacHOT TKMBa UCIUTAHUKA MPOLICHUBAH j€ HHAMPEKTHO KOpUIThemheM
nabopaTopujCKe METO/I€ aHaIM3e OMOETIEKTPUIHE UMIICHAAHIIE. 3a aHAIN3Y OMOETIEKTPUIHE
uMmneHaanIe kopumhed je anmapar Omron BF 300 (Janan). [Ipe mepema y anapar cy, momohy
HyMEpHUUKe TacTaType, YHOILEHH MTPETXOHO 1001j€HH MOIaly O BUCHHU TeJa, TEJIECHO]
TEXWHU, TOJJMHAMa CTapOCTH U MOy HcnuTaHuKa. [Ipu Mepemy UCIUTaHUK je cTajao Ha
XOPHU30HTAJIHO] PAaBHO] MO/JIO3U Y YCIIPAaBHOM CTaBy M ca 0J1aro pa3MakHyTHM HOTama.
KoHTakT ca amaparoMm oCTBapHBaH j€ YBPCTUM CTHCKOM IIIaKa M MPCTH]y OKO eIEeKTposa. 3a
BpeMe Mepema arnapar je MocTaBJbaH MO/ IPaBUM YIJIOM Y OHOCY Ha BEPTUKAJIHY JINHU]Y
OCOBHMHE TeJla MCIIMTaHuKa. MicmuTaHuKy Cy MPeTXOAHO J1aBaHa yIyTCTBa Jia 32 BpeMe
Mepema He ToMepa Tero. [logarm o mporeHTy MacHOT TKMBA OYMTaBaHM Cy ca eKpaHa

amapara ca taunonrhy 0,1%.

Mapjan Mapunkosuh



JloKTopcKa aucepranmja Cmpana | 36

6.3.2 Iapamempu muwmuhne konmpaxuyuje

6.3.2.1 Ilapamemap jeono maxkcumaino noHas/baree 0opehen mecmom nOMUcaK ca
epyou

Tect noTrcak ca Ipy/Iu ca jeIHMM MaKCHMaJIHKM MoHaBJbameM (engl. One-repetition
Maximum test—Bench press) kopuiiheH je 3a mpoIeHy YKYITHE CHJjIe MUIHNa aHraKOBAHUX MPH
excrensuju pyke (mm. pectorales, m. triceps brachii, m. deltoideus) va ocHoBy BpeaHocTH
MakcumasHor onrepehema (M3pakeHor y Kg), Kojy HCIIUTaHHK MOXKE JIa ITOJJUTHE TOTUCKOM ca
kiyne. [Ipunukom n3Bolema Tecta nomToBaH je ciaenehu cranaapAn30BaHy MPOTOKOIT:

* Hcnuranuk Tpeba na qpxu jgeha Ha kirynu, 06a cronana Ha MOy, TOK XBaT
IIUIIKE ca TeroBUMa Tpeba aa Oy/ae y MIMPUHU paMeHa ca JIJITaHOBUMa Harope.
[Mpumemyje ce yoduuajenu paj ca reropuma (free weights). JIse ocobe kao
nomarauu Tpeda Ja NpucycTBYjy CBUM MOoHaBJbambuMa. OHU J10/1ajy TEroBe
WCIUTAHKUKY. VICHUTaHUK TIOYUELE MTOAN3AE Ca ITUITKOM Y TIOJUTHYTO)]
MO3UIUjU ca pyKama Koje cy MoTnyHo ucnpyxkene. [llunka ce crnymra 1o rpyau
Y OHJIa TTOJIM)KE TIOHOBO HArope 0K ce pyKe He BpaTe y MOYETHY MO3UIH]Y.
3anpkaBame ynaxa (BancaBa-maneBap) Tpebano 6u nzbehu.

» Hcnuranuk Tpeba Ja ce HaBUKHE Ha YCIIOBE TecTa (TIOTHCAK ca KIIyTIe), JTJaraHo
ce 3arpeBajyhu kpo3 ner 70 aeceT noHassbama ca 40-60% mace Terosa of
MPOICEHEHOT MAKCHMATHOT TTOHABJbAha.

» [locne oaMopa ca JJaraHUM pacTe3ameM y Tpajamby O]l Ba MHUHYTA, UCIIUTAaHUK
W3BOJIM TPH JI0 TIET TTOHaBJbama ca 60-80% mace Terosa oj] MpoIEeHEHOT
MaKCHMAaJHOT MOHaBJbamka. HakoH oBe mporeaype ucuTaHuk 6u Tpedaio aa
Oyne 6513y MpOoIeHEHOT MaKCUMYyMa.

» 3aTtuM ce nmoBehaBa Maca TEroBa, HAKOH Yera UCIUTAHUK MOKYIIIaBa Jja U3Bee
MTOHABJbAKE KPO3 II€0 PACTIOH KpeTara. Y KOJHMKO j€ TIOAN3ahe YCIIEIIHO,
7103BOJhaBa ce ogmop oa 3 1o 5 min. IIpouec ce HacTaBsba, y3 noBehame Mace
TEroBa, JIOK HE YCJIeIn HeycnenTHu mokymaj. Hajseha maca ycmenrso
MOJUTHYTOT TepeTa 03HauaBa ce Kao jeTHO MaKCUMAaHO MOoHaBJbame (1-
repetition maximum-1RM).

bpoj ucniutusaua: 1

bpoj nomaraya: 2

Cpenctra: Kityna 3a u36auaj ca rpyau (bench press), Teropu u murnka.

Mecro: JIo6po onpemibeHa caia 3a BexOame (TepeTaHa) ca CBUM yCIIOBUMA

HCONXOAHHUM 3a BAJIMAHO TCCTUPALC.
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6.3.2.2 Ilapamemap jeOHo maxcumanno noHasware oopehen mecmom yyuars

Tecr uyuam ca jeAHMM MaKCHMaJIHHM TOHaBJbameM (One-repetition Maximum test—
Squat) ciryku 3a TepeHCKy mpoleny cuie muiuha vory (m. gluteus, m. quadriceps femoris).
[TpuukoM u3Bohema TecTa MOMTOBaH je cieachu cranmapIM30BaHd TPOTOKOIL:

*  Vcnuranuk Tpeba aa 3ay3me crojehu cTaB ca cTonajanMa y mupuHu pamena. Onpema
ca KOjOM Ce 0Baj TECT M3BOJM MOXE JIa CEe CacToju O ImIiike ca Terouma (free
weights). JIBe ocobe kao omara4u Tpeda jia MPUCYCTBY]y CBHM IOJU3AmBUMA U Y
Cllyuajy HEYCIEIHOT u3Bolema Tpeda na Mmpey3My TepeT | TUME CIIpeye HaCTaHaK
noBpena. Mcrnmranuk nounmse n3Boheme uydma ca TepeToM Ha JehuMa crymramemM
70 TIO3UIIMj€ KaJla HATKOJICHHUIIA ¥ TTOTKOJICHUIIA Y 31100y KoJieHa (OpPMHUPajy yrao of
90°, HakoH Tora ce Bpaha y mo4eTHy Mo3uIHjy.

* Jcnuranuk Tpeba 1a ce HaBUKHE Ha YCJIOBE TecTa (dydam ca ontepehemeM), JlaraHo
ce 3arpeBajyhu kpo3 et 10 aeceT nmoHapbama ca 40-60% mace Terosa of
MIPOICEHEHOT MAaKCHMAJTHOT ITOHABJbAhA.

» Tlocne oxMopa ca JaraHuM pacte3ameM y Tpajamy o 60 s, ICIIMTAaHUK U3BOU TPH JIO
neT MmoHapJbama ca 60-80% mace Terosa oJ1 MPOLEHEHOT MAKCUMATHOT TIOHABJhAhA.
Haxkon oBe mpornenype ucnutanuk 6u Tpedaso aa Oyne 6au3y mporeHeHor
MaKCUMyMa.

» 3arum ce noBehaBa Maca TeroBa, HaKOH Yera UCIUTAHUK MOKYIIaBa /1a U3BeJIe
MOHABJbAKE KPO3 IIE0 PACIIOH KpeTama. Y KOJHKO j€ TION3amhe YCIEIIHO,
J103BOJbaBa ce oaMop o4 3 1o 5 munyTta. [Iporec ce HacTaBsba, y3 moBehame mace
TETOBa, JIOK HE YCJIEIU HEYCIEITHYU TIOKYINaj. 3a dYydyam ce Mpernopydyje nosehame
ontepehema 3a 2,5-10 kg. Hajseha maca ycrenHo moJurHyTor Tepera 03Ha4qaBa ce

Kao jeJIH0 MaKCHMMAITHO TIOHaBJbamse (1-repetition maximum-1RM).
bpoj ucnutupaya: 1
bpoj momaraya: 2
CpencrBa: TETOBU U IIHIKA.

Mecrto: JIo6po onpemibeHa caia 3a BexOame (TepeTaHa) ca CBUM yCIIOBUMA

HCOIMXOJHHM 3a BAJIMAHO TECTUPAK:C.
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6.3.2.3 Ilapamempu cuna, cnaea, Op3una u pacmojarbe Kpemarba onmepehera/uunke
ca me2osuma oopeheHu mecmom nOMucax ca epyou

[TpunrkoM npomene Op3uHe U yOp3ama TOKOM CBAaKOT IMMOKPETa J10J1a31 A0 IPOMEHE
mummhae cHare. [Tonu3ame ncTe Mace Wi caBiajlaBambe UCTOT onTepehema y 3aBHCHOCTH
o Op3uHe U3BOlema TOT TIOKpeTa MPOU3BOIN PAa3NTUUNTy MUIIUhHY cHary. [lapameTpu cuia,
cHara, Op3uHa U pacTojame KpeTama ontepehema/IuIKe ca TEroBUMa TOKOM TECTa MOTHCAK
ca IrpyJid peruCTPOBaHM Cy yIoTpeOOM crienujanHo qu3ajaupanor cuctema (Fitrodine
Premium, Fitronic, Slovakia). Cuctem ce cacToju o1 BeoMa Ipennu3Hor aHaJIorHOT ypehaja
MEXaHUYKH CIIOjEHOT ca TerOBMMa WJIM MallliHaMa Koje MpelcTaBibajy ontepeheme. OH
perucTpyje npoMeHy Op3uHe TOKOM BPEMEHA U Ha Taj HAYMH U3padyHaBa yop3ame MPUITMKOM
BEpTUKAIHOT Mokpera. /la Ou ce u3padyHaia cHara, HOTPEOHO je joIl MMAaTH MoJaTak O Macu

terosa. Fitrodyne Premium je noBe3an ca npenocHuM padyHapom (Ciuka 3).

Camka 3. CucreM 3a Mepeme napamerapa muinuhae kontpakuuje Fitrodine Premium
MOBE3aH Ca pauyHapoM.

OBaj cucteMm IpejcTaBba jeJlaH 0] HajKBAIUTETHUjUX ypehaja 3a mepewe Muninhze
CHare, 4Mja je BAIMIHOCT U moy3aaHocT nmotephena (Jennings, Viljoen, Durandt, & Lambert,
2005). Fitrodine Premium je mocnenmuix roquHa KOpUIITEH y BeheM Opojy uCTpaKiuBama
YHju Cy pe3ynTaTtu o0jaBibeHH y Bojehum Hayynum yaconmcuma (Rhea, Peterson, Oliverson,
Ayllon, & Potenziano, 2008; Jones, Fry, Weiss, Kinzey, & Moore, 2008; Rhea, & Kenn,
2009; Ignjatovic, Radovanovic, Stankovic, Markovic & Kocic, 2011). Pax cuctema 6a3upan
je Ha MexanunukoM npuHimny || byTHoBOr 3aKoHa, MpeMa KojeM je cuiia, Kao MeXaHu4yKa
KapaKTepUCTHKa KpeTama, NerHUCaHa TPOU3BOJIOM Mace Tella U yOp3ama Koje je TO Telo
TI00MITO NenoBameM cuiie. V3 HaBeIeHOT 3pa3a MPOM3IIas3H Ja ce CHila MOKE OJPEANTH U3
Mace Teja u yop3ama Koje My cuia caonmTasa (F = m ¢ a). Jequauna 3a cuny y SI-cucremy

je byt (Newton—N) 1 mipeicTaB/beHa je Kao KWJIOTpaM IyTa MeTap Kpo3 CEKyH/ Ha KBaapat
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(Kgem/ sz). VY ¢usuny je cuara (P) nedmnancana kao u3BpiieH pan (A) y jeIUHUIIA BpeMeHa
(t). Jenununa 3a cHary y Sl-cuctemy je Bar (Watt—W) u npencrasibena je [lymom (Joule—J)
o cexyHau. [Ipema Tome, cHara ce Moske ie(pMHUCATH Kao MTPOU3BOJI CHIIE H Op3HHE KOjOM

ce Ta cwiia peanusyje (mpu 4emy je S myT Koju Temo mpehe 1ok Ha mera Jenyje cuia):
P=A/t(A=F+S)»P=F:-S/t(V=S/t)»P=F-V

[TpunrkoMm u3Bohema TecTa MOMTOBAH je cieaehu cranaapIn30BaHu MIPOTOKOI:
UCIUTaHUK Tpeba aa apxu jeha Ha kirymu, oba crormaia Ha Moy, JOK XBaT IIMIKE ca
TeroBuMa tpeoba na OyJie y IMPUHU paMeHa ca JUTaHOBUMa Harope. VICIUTaHUK MOYnhe
M3BOlEE ca IUIKOM Y MOJUTHYTO] MO3UIIU)HU ca pyKama Koje Cy IMOTITYHO UCTIPYKECHE.
[Iunka ce crmymra 10 rpyay ¥ OH/Ia TMOMKE TIOHOBO HArope, A0K Ce pyKe He BpaTe y
MOYETHY MO3UIIH]y. 3aapkaBame yaaxa (BaicaBa-maneBap) Tpebdano 6u m3dehu. Ypehaj
Fitrodine Premium ce mocraBsba Ha 1mo/1 ¥ pU4BpIiiyje 3a MIUIKY KOja HOCH TErOBE
moce0HO TM3ajHUPAHOM HajJIoHCKOM TpakoM. [Ipu n3Bohemy BexOU Tpaka ce nmoBiauu
KPETameM IIUIKE IO/ TPaBUM yriioM. JloOMjeHn CUTHAIM Ce AUTUTAIHO KOHBEPTY]Y,
corBepcku punTpupajy, 10K ce rpadUIKy 3aruc MPUKa3yje TOKOM IIeJIOT TTOKpeTa Ha

ekpany kommjytepa (I'padukon 4). [Toganu ce 3aTUM CMEIITAjy Y MEMOPH]Y KOMIIjyTepa.

1060 Cuna (N) [Monoxaj (cm) 100
| Cwara (W) Bp3uHa (cmes™)
800 + o 180

1510 - 1610 1710 1810 1910 2010
140

+ -60
1 -80

Bpewme (ms)

Cuna (N) Crara (W) ------ Pactojame (cm) - = =Bp3una (cmes™)

I'pajuxon 4. Ilpukas BpeaHOCTHU CHIIe, Op3MHE, CHATE U MOJIoXKaja (MpH (ppeKBeHIH para
cucrema 100 Hz)
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Y MHUIMjaTHOM JIeTy eKCIIeHTpruHe (pa3e MulmhHe KOHTPaKIHje BPEIHOCT CHIIE Ce
CMamYyje MoJI yTUIajeM BPEIHOCTHU CHJIE TPaBUTAIIM]E, AT HAKOH JIOCTU3akha MaKCUMAITHE
Op3uHEe y KpeTamy HaJ0Je, MUIIMNHA CHIIa pacTe y LMJbY 3ayCTaBJbamba U yCIIOpaBamba
nokpera. Hajsehe BpegHocTu mummhHe cuiie MOCTHKY Ce OKO Tauke Bpahama, Ha TpeacKy
U3 EKCIEHTPUYHE Y KOHIIEHTPUYHY (pazy. Benuka BpeqHocT MumuhHe cuiie Ha MOYETKY OBE
¢a3ze yOp3aBa KpeTame HaBHIIIE JI0 JOCTH3amba MakcuMaiiHe Op3une. Kako ce cuia mon
yTUIajeM IpaBUTalMje CMambyje, J0JIa3H JI0 yCIopaBama Koje pe3yaTyje HyITOM Op3HHOM Y
ropmeM (HajBuieM) nonoxajy (Hamar, 2008). YV ekcuenTpuyHoj ha3u muiuhne
KOHTpaKIUje Takolhe mocroje HeraTuBHe BpeAHOCTH cHare. OHe MOCTajy MO3UTHBHE TOKOM
KoHIeHTpHuHE (a3e koHTpakuuje. Cuctemom Fitrodine Premium peructpyje ce Hariu
nopacTt BpeIHOCTH MulrhHe cHare, nmpaheH jeTHOM BPCTOM IUIaTOa YIIPKOC YHEEHUITH J1a
J0J1a31 70 Op3uX poMeHa BpeHocTy Mutnhie cuite u Op3une. O0janmemhe 0BaKBOT
usnena kpusysse Ha ['padukony 4 je y Tome mTo Benuka muminhHa cuia u mana Op3uHa
(moyerak KoHIIEHTpHUHE (aze), yMepeHa MUlInhHa cuiia 1 ymMepeHa Op3uHa (cpeirHa
KOHIIEHTpHYHE (ha3e) U Masia MUIIMhHA cria ¥ Belnuka Op3uHa (Ha npuoimkHO 2/3
pacTojama O] JIOKET JI0 TOPH-ET MOJI0XKaja) Aajy MPUOINKHO UCTE BPESAHOCTH MPOU3BOIA

muinuhHe cHare.

bpoj ucrintuBava: 2

bpoj momarayga: 2

Cpenctra: Cucrem Fitrodine Premium mosesan ca pauyHapom, Kiayma 3a u30adaj ca

rpyau (bench press), Terosu u murnka.

Mecto: JIo6po onpeMibeHa cajia 3a BexxOame (TepeTaHa) ca CBUM yCIOBHUMA

HCONIXOJAHHM 3a BAJIMAHO TECCTUPALC.

6.3.2.4 Ilapamempu cuna, cnaea, bp3una u pacmojare Kpemaroa onmepehera/uunke
ca me2osuma oopelheHu mecmom 4yuars

[TapameTrpu cuna, cHara, Op3uHa U pacTojame KpeTama onTepehema/Iunke ca TeroBuMa
TOKOM TeCTa uydar Takolje Cy peructpoBaHu yrnorpedom cucrema Fitrodine Premium.
[Tpunukom n3Bohema TecTa MomToBaH je cieaehu crangapau3oBaHu IPOTOKON: McnuTanuk
Tpeba 11a 3ay3Me cTojehu cTaB ca cTonaiuma y HIMpUHU pameHa. Onpema ca KOjoM ce 0Baj TeCT
M3BOJIU cacToju ce of murnke ca Teropuma (free weights) u cucrema Fitrodine Premium. /Ise
oco0e ka0 moMarayu Tpeda Jia MpUCYCTBY]Y CBUM M3BOhemHMa U J1a y CIIy4ajy HEYCHEIHOT

n3BOhema Mpey3My TepeT ¥ TUME CIIpeye HacTaHaK MmoBpeaa. Mcnuranuk nounme u3Boheme
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Jy4da, ca TEPETOM Ha JiehrmMa, crymrameM JI0 MO3MIIMje KaJja HATKOJICHHIIA U TIOTKOJICHUIIA Y
311100y KojeHa popMupajy yrao ox 90°, a HakoH Tora ce Bpaha y modyetHy mo3uijy. Fitrodine
Premium ce moctaBJba Ha 101 ¥ MPHUBPINNYje 3a MIUIKY KOja HOCH TErOBE MOCEOHO
TIN3ajHUPAHOM HajJIOHCKOM TpakoMm. [Ipu n3Bohemy Be:kOU Tpaka ce MOBJIaYH KPETAmkhEeM
IIMIIKE O] TIPABUM YTIIOM. JIoOWjeHH CUTHAIN Ce TUTUTATHO KOHBEPTY]Y, COPTBEPCKU
buntpupajy, 0K ce rpaduuKH 3aIuc MPUKa3yje TOKOM IIeJIOT IIOKPEeTa Ha EKpaHy
kommjyrepa. [lomamu ce 3aTuM cMemTajy y MeMopujy Komijyrepa. O03upom J1a ce KOpUCTH
WCTH CHUCTEM Kao KOJ TeCTa MOTUCAK Ca TPYy/IH, OMKCce TpaguuKor MprKas3a u ocTaia

o0jammema paja cuctema HeheMo nmoHaBJbaTH.
bpoj ucrintuBava: 2
bpoj momarayga: 2
Cpencrtsa: Cucrem Fitrodine Premium moBe3an ca pauyHapoM, TETOBU ¥ LIMIIKA.

Mecro: JIoOpo onpemibeHa caiia 3a BexOame (TepeTaHna) ca CBUM yCIOBUMA
HCONMXOJAHHM 3a BAJIMAHO TCCTUPALC.
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6.4 Opranuzanuja Mepema

Mepeme napaMerapa MUIIHNHE KOHTPAKIIM]E TOKOM LieJie KOHIICHTPUYHE U
eKCIIeHTpHYHE (pa3e KOJ MCIIMTaHUKA eKCIIEPUMEHTAIHUX TPyIa, Kao U oapehuBame
BPEIHOCTH jeTHOT MAKCUMAJIHOT TIOHABJbakha KOJ CBUX MCIUTAHUKA, CIIPOBEICHO j€ y J00po

ONPEeMJbEHO] TepeTaH! (BEKOAOHMIIN) Y MPETIOJHEBHUM YaCOBHUMA.

3a peanu3ainjy CBakor Mepema (MHUIM]aTHOT U (PUHAITHOT) Y OKBUPY Tpylia OWIo je
noTpeOHO YETUPH JaHa, 110 YSTHPH caTa THEBHO. Mepema cy 00aBsbalid

BI/ICOKOKBaJII/I(l)I/IKOBaHI/I CTpyumalu Ca NPpCTXOAHHUM UCKYCTBOM Yy IOMCHYTUM MECpPCHUMA.

6.5 ExcnepuMeHTAJIHHU MOCTYNAK

ExcrniepumeHTanHu IporpaM je Tpajao ocaM HeZlesba, y3 MPETXOAHY 00YKY NpaBUIIHE

TEeXHHKE U3BOhema BexkOuU 3a pa3Boj MulinhHe cujie U CHare Koja je Tpajaja Helleby JaHa.

Vcnuranunm npBe eKCepuMEeHTaIHe TpyIe Cy BexxOaiu /1Ba MyTa HeZeJbHO, ITO
YKYIHO YMHM 16 TpeHuHra. cnuTaHuim Ipyre eKCriepuMeHTalIHe TpyIie ¢y Takohe BexOanu
JIBa MyTa HEJIeJbHO, IITO YKYNHO YUHU 16 TpeHuHra. TpeHnH3u he ce u3BOIUTH Y jyTapmhUM
4acOBMMA y T€PETaHH 0]l Ha/30pOM BUCOKOKBAIM(UKOBAHUX CTPYUHaKa ca MPETXOJHUM

HCKYCTBOM Y OBAaKBOj BPCTH TPEHMHTA.

ExcrniepumeHTanHu nporpaM TpeHUHTa 3a pa3Boj MUIIKDHE CUIIe U CHAre je MpeJIoKeH
O CTpaHC KaHAuJaTa, peajin3aTtopa npojeKTa, Y3 IOIITOBAKC MPCIIOPYKaA BOI[ehI/IX CBETCKHUX
ayTopa Koju ce 6aBe oBoM Temarukom (Stanton, Reaburn & Humphries, 2004; Willardson,
2004; Mccurdy, Langford, Doscher, Wiley, & Mallard, 2005; Behm & Anderson, 2006;
Marshall & Murphy, 2006; Zatsiorsky & Kreamer, 2006; Zemkova & Hamar, 2010).

Hakon 00yke nmpaBmIHOT U3Bolermha TEXHUKE BEXKOH, a Mpe MoYeTKa eKCIIEPUMEHTATHOT
MporpamMa U3BpPIICHO j€ MHUIM]aTHO Mepeme. VICmuTaHuIM MpBe eKCIIEpUMEHTATHE TPyTe
OWIH Cy YKJbYYECHH Y TPEHHHT ca onTepehemeM Mmpu HeCTaOMIIHUM YCIIOBUMA y TePETaHH,
JIOK Cy UCTIMTAHUIIN JAPYTe EKCIIEPUMEHTAIHE TPYIe OWIN YKIbYUYEeHH Y Y TPEHUHT ca
onrtepehemeM npu yoOndajeHuM, CTaOUITHUM YCIIOBUMA y TepeTanu. Mcnutanunu

KOHTPOJIHE IpyIie HUCY OMIM YKJbYUYEHHU HH Y jelaH OOJMK TPEHHUHTa ca onTepehemem.
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YBOJIHU J1€0 TPEHUHTa UMAO j€ 32 I1Jb IPUIIPEMY OpraHi3Ma HCITUTaHUKA 33 Paj] KOju
npencroju. OH ce cacTojao o1 BexOu 3a pacte3ame Mullinha U nosehame NOKPETIbUBOCTH

3rino6oBa. [1aBHU J1e0 TpeHUHTa je cap)kao BexOe MOTUCAK ca TPYIH U Uydarb.

HcnuTanuim npBe eKCliepuMEHTATHE TPYIe N3BOIMIIN CYy LIECT CepHja 1o ocam
MOHAaBJbaba BEXKOY MOTHCAK ca TPYAM ca IIUIIKOM U TeroBuMa y3 onrepeheme ox 50% of
MPETXOAHO ofpel)eHe BPEIHOCTH jeTHOT MaKCUMAIHOT MoHaBJbama (1 RM). Ucniutanunu cy
[IOCTaBJbaJIM TOPAKaJIHy PETHjy Teja Ha MIBajIapcKy JONTy (HecTaOuiHa moasora), ooa
cTomaja Ha MOJ, JOK je XBaT IIHUIIKE ca TeroBUMa OMO Yy IIMPHHU paMeHa ca JUIaHOBUMa
Harope. BexxOy moTucak ca rpyiu HCOUTAHUIH CYy 3aI0YUHAIN Ca IIUIKOM Y TIOAUTHYTO]
MO3MIIMjU ca pyKaMa Koje MOTIyHO ucnpyskeHe. lIIunky ca TeroBuMa cy 3aTUM CIYIITAIH J10
Ipy/JH, a OHJa MOHOBO MOJU3aJIM Harope JI0K ce pyke He Bpare y nouetHy nozuuujy (Cnuka
4). IpunrkoM u3Boherma BexOe 01 HCIIMTAHUKA j€ 3aXTEBAHO J1a H30eraBajy 3a/ipyKaBarmbe

ynaxa (BaicaBa-maneBap). Oamop u3melyy cepuja 6uo je 1Ba MUHYTA.

Cauka 4. [Tonoxaj ncnutaHnka TOKOM H3BOlerma BEXOE MOTHCAK ca TPYIU IPH
HECTaOMITHUM yCJIOBUMA.

Hakon omMopa o1 5 MUHYTa HaKOH TIOCTIEAKHE CepHje BeKOE MOTHCAK ca TPY/IH,
WCIIUTAHUIIM MIPBE €KCIIEPUMEHTATHE TPyIe U3BOIUIIH CY IIECT CEpUja MO 0CaM MOHABIbabha
BeXOy Uydam ca TErOBMMa U ILIUIIKOM KOjy Cy JIp>kaiu Ha nehuma, y3 ontepeheme ox 50%
0J1 IPETXO0IHO oJipeheHe BpeAHOCTH JeTHOT MaKCHMAJTHOT TTIOHABJbamkha, U3 CTOjeher moyioxaja
Ha BOSU-nontu (Hectabunna nojiora). Micnmuranuim cy 3anounbalii BeXKOY dydarm ca
TepeToM Ha Jiehuma crymtameM A0 MO3UIMje KaJla HATKOJICHHUI[A U TIOTKOJIGHUIIA Y 31100y

kojieHa popmupajy yrao ox 90° (cimka 5), a HAKOH TOTa ce ce Bpahaiu y oYeTHY MO3HUIIH]Y.
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Onamop usmely cepuja Ouo 1Ba Munyta. HakoH nocienmwe cepuje BexOe yydam CIEauo je

3aBpLIHM J1€0 TPEHUHTA KOjH je caJpKao BeKOe pacTe3ama.

i

Cauka 5. [Tonoxaj ncnuTaHWKa TOKOM H3Bolema BexXOe yydarm MpH
HECTa0MITHUM YCIIOBHMA

Wcnuranumnu apyre eKcriepuMeHTalIHe TpyIe U3BOAMIIHU Cy IIECT Ceprja o ocaM
MIOHaBJbaka BEXKOY MOTHCAK ca TPYAHM ca IUIKOM U TeroBuMa y3 onrepeheme o1 50% of
MPETXOAHO ofpel)eHe BPETHOCTH jeTHOT MaKCHMATHOT MoHaBJbama (1 RM). Ucniutanumm cy
MOCTaBJhAIIM TOPAKAIHY PETH]y Tela Ha paBHY KIyIy (cTaOwMIHA Tojjiora), 00a cTomnaia Ha
0], JIOK je XBaT HIMIIKE ca TeroBUMa OO y IIMPUHU paMeHa ca JJaHoBUMa Harope. BexOy
MOTHUCAK Ca IPYIU UCIIUTAHULIU CY 3all0YUbaIN Ca IIUIKOM y HOJUTHYTO] MO3UIU]H ca
pyKaMma Koje cy MoTIyHo ucrpyxene. llunky ca Teropuma cy 3aTUM CITIITAH JI0 TPY/IH, a
OHJIa TIOHOBO TIOJIU3AJIA HArope J0K Ce pyKe He BpaTe y nmoveTHy no3unujy (Cnuka 6).
[Tpunukom u3Bohema BexOe 01 HCITUTAHKKA j€ 3aXTEBaHO J1a N30eraBajy 3aJpKaBame yjaaxa

(BancaBa-maneBap). Oamop u3melyy cepuja 610 je 1Ba MUHYTA.
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Camuka 6. [Tonoskaj mcnuTaHNKa TOKOM H3Bohera BexkOe MOTHCAK ca TPYAU TIPU
CTaOMIIHUM YCIIOBHMA

Hakon onMopa o1 5 MUHYTa HAaKOH MOCTIEIHE CepHje BexOe MOTUCAK ca TPYIH,
WCTIIUTAHUIM JPYyre eKCIIEPUMEHTAITHE TPYIIE W3BOAMIIM CYy IIECT CepHja IO 0caM IMOHABIbAbA
BexOy yydam ca TErOBUMA M LIMIIKOM KOJy Cy Ap>KajiM Ha Jiehuma, y3 ontepeheme ox 50%
O]l IPETXOTHO o/ipeleHe BPEeITHOCTH jeJTHOT MaKCUMAIIHOT MTOHaBJbakba, U3 cTojeher nojaoxkaja
Ha paBHOj MOJUIO3U — Oy TepeTane (cTabuiiHa mojyiora). Vicnuranuiy cy 3anounmbani
BeXOY Uyuam ca TEpeTOM Ha JiehrMa CriymTameM 10 TIO3UIH]je Ka/la HATKOJICHUIA U
MOTKOJICHUIIA Y 317100y KosieHa popmupajy yrao o 90° (Cnuka 7), a HAKOH Tora ¢y ce Bpahaiu
y nouetHy nosuuujy. Oamop uzmelyy cepuja je Ouo nBa Munyta. HakoH nocneame cepuje

BeXO€ dyuam CIICJNO je 3aBPIITHH JICO TPSHUHTA KOJH j€ CaapxKao BexOe pacTe3ama.

Cauka 7. [Tonoxaj ncuTaHuKa TOKOM H3BOhema BeXX0Oe yydam Mpu
HECTaOMITHUM YCIIOBHMA
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6.6 MeToae oOpaae mogaTaka

[Toganm no6HMjeHN IPETXOAHO OMHMCAHUM MTOCTYIIKOM MepEmha Cy aHAIU3HpPaHH
MIPUMEHOM JECKPUIITUBHE CTATUCTUKE Y3 OApeuBamke OCHOBHE Mepe LIEHTPAIHE TeHICHIIH]E
(cpenma BpeHOCT) U Mepe Aucrep3uje (CTanaapIHa AeBHjalija, MUHIMAJIHA U MaKCUMaTHa
BpenHocT npahenux Bapujadmnn). [IpaBunHOCT qucTprOyIMje NCTIUTUBAHUX BapujadiIn
yTBpheHa je npumeHoM Henapamerpujckor tecta Konmvoropos-Cmupaos (Kolmogorov-
Smirnov’s test). Pasnuke u3mel)y BapujaOu yTBpheHe Cy IPUMEHOM YHUBAPHjaHTHE aHAIH3EC
Bapujarce (ANOVA). Paznuke u3mel)y rpymna y o1HOCY Ha IPUMEHEHE TPEHAXKHE MOJIETeE,
Ka0 €KCIIepUMEHTAITHOT aKkTopa, yTBpheHe cy MpuMEHOM MYJITBapHjaTHE aHAJIN3E BapUjaHCe
(MANOVA). Paznuke uzmel)y nojennHauyHux Bapujadiau yrBpheHe cy npuMeHoM

CrynenToBor 1-Tecta (Student’s t-test).
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/7 PE3YJITATHU

7.1 JleCKpMIITUBHY CTATHCTHYKHM MOKa3aTe/bH y3pacTa M aHTPONOMETPHjCKHUX
KAPAKTEePUCTHKA HCIIMTAHUKA HA MHUIUjAJTHOM Mepemy
Tateua 1. OCHOBHM CTaTHCTHYKU IIOKa3aTe/bU y3pacTa W  aHTPOIOMETPHjCKHX

KapakTepUCTHKa  Ha  WHUIHMJaTHOM  MeEpemy

excriepumentante rpyne (EXP1, n=25), koju cy Omin ykibydeHH y IOCeOHO

HCIIMTaHUKa IIpBC

[IporpaMUpaHy TPEHUHT ca onTepehemeM NpU HECTAOMIIHUM YCIIOBUMA.
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Bapujadaa (jenunuia) Mean SD Min Max p
Y3pact (rogune) 20.9 1.3 19 22 0.21
TeaecHa BucuHa (Cm) 180.4 6.24 172.2 202.1 0.92
Tenecna maca (Kg) 76.8 6.76 63.3 94.1 0.99
Macuo TkuBo (%) 14.93 4.27 8.8 20.6 0.75

Jlerenna: Mean - Apurmernuka cpeaund; SD - Crangapana nesujanuja; Min — MunuManta
BpenHocT; Max — MakcnmaiHa BpegHocT; p — CTaTHCTHYKA 3Ha9ajHOCT Tecta Kommoropos-
CMHpPHOB.

VY Tabenu 1. npukazanu cy pe3yiaTaTd AeCKPUNTHBHE CTaTUCTHUKE y3pacTa U
AHTPOITOMETPH]CKHX KapaKTEPUCTHKA HA MHHUIIMjATHOM MEPEHY UCITUTAHNUKA TIPBE
excriepuMenTande rpyne (EXP1, n=25), koju cy Ouin yKJby4eHH y ITOCEOHO MPOrpaMUpaHu
TPEHUHT ca ontepehemeM mpu HecTaOUIHUM ycinoBuMa. Pesyntatu Konmmoropos-CMupHoB
TecTa Cy MoKa3aju Ja CBe BapHjadiie Majy MpaBUIHY TUCTPUOYIIN]Y, OJTHOCHO J1a

TUCTPUOYIM]ja pe3yyTara He OJCTYIa 3Ha4ajHO OJ] HOpMajHe AUCTPUOYIIH]e.
Tabesa 2. OCHOBHM CTaTUCTHUYKM TIOKa3aTeJbM y3pacTa W  aHTPOINOMETPHU)CKUX
KapaKTepUCTHKA MCIIMTaHUKa JIpyre ekcriepumenTtanne rpyne (EXP2, n=25),
KOjU cy OWIM YKJbYYeHM Yy TIOCEOHO TMpOorpaMHpaHd TpPEHUHT ca
ornrepehemeM Npu cTaOUITHUM YCIOBUMA

Bapujabaa (jequnmuia) Mean SD Min Max p
¥Y3pact (rogune) 20.8 15 19 22 0.13
Tesecna Bucuna (Cm) 179.64 7.04 166.1 198.3 0.95
Tenecna maca (kg) 77.28 8.17 61.2 91.1 0.88
Macuo TkuBo (%) 15.36 5.08 8.5 21.4 0.79

Jlererna: Mean - Apurmernuka cpeauna; SD - Crangapauna nesujanuja; Min — Munnmansa
BpenHocT; Max — MakcnmaiHa BpegHocT; p — CTaTucTHYKa 3Ha9ajHOCT Tecta Koamoropos-

CMHpPHOB.
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VY TaGenu 2. npuka3anu cy pe3yJiTaTH JIeCKPUIITUBHE CTATUCTUKE y3pacTa U
AHTPOIIOMETPH]CKUX KapaKTePUCTHKA Ha UHUIMJATHOM MEpPerYy UCIIUTAaHUKA JpyTe
excnepumentanne rpyne (EXP2, n=25), koju cy Ouiu ykjby4eHH y HOCEOHO MPOrpaMupanu
TpeHUHT ca ontepehememM npu ctabumnnuM ycioBuma. Pezyntaru Konmmoropos-CmupHOB
TecTa Cy MoKa3ajy Ja CBe Bapujadiie Majy MpaBUIIHY TUCTPUOYIIH]Y, OTHOCHO Aa

TUCTPUOYIM]ja pe3ysTara He OACTYIa 3Ha4ajHO O/ HOPMAJIHE TUCTPUOYIIH]E.

Tabesa 3. OCHOBHHM CTAaTHCTHYKU IIOKA3aTeJbH AHTPOMOMETPUjCKUX KapaKTEPHCTHKA
UCIUTAaHUKA KOju Ccy YMHIIN KOHTposHy rpymy (KON, n=25) u Hucy Onmm
YKJbYUYCHH HU Y jellaH O0JIMK TPEHUHTa ca onrepehemeM.

Bapujadaa (jenununia) Mean SD Min Max p
Y3pact (rogune) 20.6 1.6 19 22 0.14
TenecHa BucuHa (Cm) 181.44 6.13 170.3 199.2 0.95
Tenecna maca (Kg) 79.04 6.21 66.1 91.1 0.97
Macuo TkuBo (%) 15.78 4.89 9.1 19.7 0.8

Jlerenna: Mean - Aputmernuka cpeaund; SD - Crangapana nesujanuja; Min — MunuManta
BpenHocT; Max — MakcumaiHa BpegHocT; p — CTaTHCTHYKA 3Ha9ajHOCT Tecta Koamoropos-
CMHpPHOB.

VY Tabenu 3. npuka3zaHu cy pe3yiaTaTd IeCKPUIITUBHE CTATUCTUKE y3pacTa U
AHTPOITIOMETPH]jCKHX KapaKTEPUCTHKA Ha MHHUIIMjATHOM MEPEHY HCITUTAHUKA KOHTPOITHE
rpyne (KON, n=25), xoju HUCY OMJIM YKJbYYEHH HH Yy je[jaH OOJIHMK TPEHUHTa ca
onrtepehewmeM. Pesynratu Koamoropos-CMUpHOB TecTa Cy Mokas3aliu J1a cBe BapHjalie umajy
MPaBUIIHY TUCTPUOYIIN]Y, OTHOCHO J1a TUCTPUOYIIM]ja pe3yiTaTa He OJICTyIa 3Ha4ajHO O]

HOPMAJIHE TUCTPHUOYIIH]E.

AHanm3za pe3ynraTa JECKPUIITUBHE CTATHCTUKE y3pacTa M aHTPOTIOMETPH)CKUX
KapaKTepUCTHUKA NCTIMTaHUKA TPBE eKCIIEPUMEHTAITHE TPYIIE, APYTe eKCIIEPUMEHTAITHE TPYyIIe
Y MCTIMTaHUKa KOHTPOJIHE IpyTie Ha HHUIMjaTHOM Mepemy Mokasyje Aa Bapujadiie umajy
MPAaBUIIHY TUCTPUOYIIH]Y, OAHOCHO J1a AUCTPUOYIHja pe3yiTara He OJICTyIa 3Ha4ajHO O]

HOPMAaJIHE TUCTPHUOYIIH]E.
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7.2 Pa3auke y3pacTa U aHTPONOMETPHUjCKUX KapakTepucTuka udmel)y rpyna na
WHHUIUjAJTHOM Mepemy

Ta6ena 4. Pesynraru yauBapujantHe aHanmse Bapujance (ANOVA) Bapujabie y3pact
n3Mely ucnuranuka npee excnepumenrtanne rpyne (EXPL, n=25), npyre
exciepumentanne rpyne (EXP2, n=25) u ucnurtaHmka KOHTPOJHE Tpyme
(KON, n=25) Ha HHULIKjATHOM MEPEbY.

Bapuja6Ja (jeaununa) F p
¥Y3pacr (rogune) 0.944 0.39

VY TaGenu 4. npukaszanu cy pe3yiaTaTy yHuBapujaHntHe ananuse Bapujance (ANOVA)
Bapujabiie y3pact u3Mel)y HCIUTaHWKa IPBE EKCIIEPUMEHTAIIHE TPYIIE, IpyTe
eKCIIEPUMEHTAIIHE IPYIe U UCTIMTAHUKA KOHTPOJIHE TPyIe Ha MHULIUjATHOM Mepemy. Hakon
aHanuse 1o0WjeHuX pe3ysiTaTa YTBpheHo je 1a He MOCTOoje CTAaTUCTUYKY 3HayajHe pa3jinKe
n3Mely rpyma uCuTaHuKa, ITO 3HAYH J1a Cy TpyIie Onie yjeqHaueHe y OJHOCY Ha y3pacT

IIpe OTIIOYMbakba CKCIICPUMCHTAJIHOT ITOCTYIIKA.

Tabesa S. Pesynratu ynuBapujantHe aHanuse Bapujance (ANOVA) Bapujabie TenecHa
BUCHHA M3Mel)y mcnmTaHuka mnpBe ekcnepuMentanHe rpyne (EXP1, n=25),
npyre ekcrnepumeHTanHe rpymne (EXP2, n=25) u ucnutaHuka KOHTPOIHE
rpyne (KON, n=25) Ha uHUIIjaTHOM MEpPEHY.

Bapuja6ua (jeaununa) F p
TejecHa BucuHa (CM) 0.486 0.62

VY Tabenu 5. npukas3anu cy pe3yiratu yHuBapujaHTHe aHanu3e Bapujace (ANOVA)
BapHjabiie TerecHa BUCHHA U3Mel)y ncnuTaHuka npBe eKCIIepUMEHTaHe TpyIe, Ipyre
eKCIIepUMEHTAIHE TPYIe U HCIUTaHUKa KOHTPOJIHE TPYIe Ha MHUIIMjaJTHOM Meperwy. Hakon
aHanM3e 100ujeHHX pe3ynTaTa yIBpheHo je 1a He MOCToje CTaTUCTUYKH 3HAYajHEe pasIuKe
n3Melyy rpyna HCIUTaHuKa, IITO 3HAYH J1a Cy TpyIie Oujie yjeHaueHe y OJHOCY Ha Bapujadry

TCJICCHA BUCHHA ITPC OTIIOYHNEBakha CKCIICPUMCHTATHOT ITOCTYIIKA.
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Tabena 6. Pesynratu ynuBapujantHe ananuse Bapujance (ANOVA) BapujaGe TenecHa
TexxuHa u3Mel)y ucnmraHuka npee excrnepumenrtanne rpymne (EXP1, n=25),
npyre ekcriepuMentanHe rpyne (EXP2, n=25) u ucnuraHuka KOHTPOJIHE
rpyne (KON, n=25) Ha WHUIIUjaTHOM MEpPECHY.

Bapuja6ua (jeaununa) F p
Tenecna maca (kg) 0.69 0.51

Y Tabenu 6. mpuka3aHu Cy pe3yyiTaTd yHuUBapujaHTHe ananuse Bapujance (ANOVA)
Bapujabie TeaecHa Maca n3Mel)y MCIIMTaHuKa MpBe eKCIIEPUMEHTANIHE TPYTIe, IpyTe
eKCIIEpUMEHTAIHE TPYIe ¥ HCIUTaHUKA KOHTPOJIHE TPYIe Ha MHUIHMjaJTHOM Meperwy. Hakon
aHanm3e 100ujeHnX pe3ynTaTta yrBpheHo je 1a He MOCTOje CTATUCTUYKH 3HAYajHE Pas3iIuKe
u3Mmel)y rpyna ucnmTanuka, IITO 3HA4H Jia Cy Ipyre Ouie yjenHaueHe y 0JJHOCY Ha BapHjadiry

TCJICCHA TCXKHUHA IIPC OTIIOYNbaba CKCIICPUMCHTAJIHOT ITOCTYIIKA.

Ta6esa 7. Pesynratu yHuBapujantHe aHaiuze BapujaHce (ANOVA) Bapujabie
MPOIEHAT MAaCHOT TKHBA M3Mel)y McuTaHuKa MpBe eKCIIEPUMEHTAIHE TPyIIe
(EXP1, n=25), npyre ekcniepumentante rpymne (EXP2, n=25) u ucnuranuka
koHTposHe rpyne (KON, n=25) Ha nHULIMjaTHOM MepemY.

Bapuja6aa (jequnuia) F p
Machno TkuBo (%) 0.375 0.69

VY Tabenu 7. npuka3zaHu cy pe3yiITaTd yHUBapujaHTHe aHanu3e BapujaHce (ANOVA)
Bapujabiie MpoLeHaT MacHOT TKHBa W3Mel)y HCIUTaHNKA IIPBE EKCIIEPUMEHTAIHE TpYyIIE,
IpyTre eKCIIepUMEHTAIIHE TPYIe U UCTIUTaHNKa KOHTPOJTHE TPYIIe HAa HHUIIUjATHOM MEPEHY.
Hakon ananuze no6ujeHux pesynrara yrBpheHo je a He MOCTOj€ CTaTUCTUYKH 3HA4YajHE
pasnuke u3Mel)y rpyna uCIMTaHUKA, IITO 3HAUM J1a Cy rpyne Ouiie yjeJHauYeHe y OIHOCY Ha

Baija6J1y MMPpOUCHAT MACHOT TKHBa ITPC OTIOYUbAkbd CKCIICPUMCHTAJIHOT TTOCTYIIKA.

AHaM30M pe3yaTara HCIIUTUBAHUX aHTPOIIOMETPH)CKUX KapaKTepUCTUKA 3aKJbYUEHO je
Jla He MTOCTOj€ CTAaTUCTUYKYU 3HAYajHE pa3jivKe u3Mel)y HCIUTaHUKa MPBE eKCIepUMEHTAIHE
rpymne, Apyre eKkcriepuMeHTalHe TPyIe U UCIIUTaHUKA KOHTPOJIHE rPpyIe Ha MHUIU)jaTHOM
MepemYy, OJHOCHO Jia Cy IpyIie UCIIUTaHUKa Oule yjeHaueHe MpeMa aHTPOIIOMETPH]CKUM

KapaKTCpUCTUKaMa IIPE OTONMOYHEbakba CKCIICPUMEHTAJIHOT ITOCTYIIKA.
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7.3 JlecKpUNTHBHM CTATHCTHYKH TMOKAa3aTe/bu mumuhue

KOHTPaKINje HA MHULMjAJTHOM Mepemny

nmapamerapa

Tabesa 8. OCHOBHHM CTAaTUCTUYKM TIOKa3aTeJbd Iapamerapa MUMIMhHE KOHTpPAaKIHje
UCIHUTaHUKa MpBe ekcnepumenTtaine rpyne (EXPL, n=25) onpehenn Tectom

MOTHCAK Ca TPYAU HAa MHUIIM]aTHOM MEpEmY.

IMapamerap (jenununia) Mean SD Min Max p
Jeano MmakcuMaaHo moHaB/bame (KQ) 81 17.62 50 110 0.72
Cuia (N) 708.36 | 294.84 | 377 1574 0.47
Cuara (W) 491.44 93.37 357 686 0.93
Bp3una (cm/s) 103.24 15.23 63 147 0.71
Pacrojame kperama ontepehema/munke ca 25.64 3.29 18 31 0.69
TeroBuma (Cm)

Jlerenna: Mean - Apurmerndka cpeauna; SD - Cranmapana aesujanunja; Min — MuHHMaHa BpEIHOCT;
Max — Makcumainna BpenHocT; p — Ctatuctiuka 3HauajHOCT TecTa KonMoropos-CMUPHOB.

VY Tabenu 8. mpuKa3aHu Cy pe3yJITaTH IECKPUIITUBHE CTATUCTUKE ITapaMeTapa MUIIuhHe
KOHTpAKIIMje UCTIUTaHuKa mpBe ekcriepuMenTanne rpyme (EXP1, n=25) onpehenu tectom
MOTHCAK Cca TPYAN Ha MHUIMjaTHOM Mepemy. Pesynratu KoimMoropoB-CMUpPHOB TecTa cy
MTOKa3aJIu J1a CBE Bapujabiie MMajy MpaBUIHY JUCTPUOYIIN]Y, OMHOCHO Jia TUCTPHOYIIH]ja

pe3yiTara He OJICTyIa 3HayajHO OJf HOpMaJHe AUCTpUOyIuje.

TaGena 9. OCHOBHHM CTAaTUCTUYKM IIOKa3aTeJbl Ilapamerapa MUIIMhHE KOHTpaKIuje
UCIHUTaHUKa NpBe ekcrepuMenTanHe rpyne (EXP1, n=25) oapehenu tecrom

yy4yaw Ha HHULH]JaJTHOM MEPEY.

INapamerap (jenuuuiia) Mean SD Min Max p
Jeano MmakcuMaaHo moHaBbame (KQ) 83.8 15.5 60 110 0.43
Cuua (N) 664.92 | 168.77 447 1029 0.89
Cuara (W) 650.52 | 212.73 418 1237 0.64
Bp3una (cm/s) 119 15.64 91 151 0.58
Pacrojame kperama ontepehema/munke ca 33.56 5.17 21 42 0.59
Teropuma (Cm)

Jlerenna: Mean - Aputmernuka cpeauna; SD - CrannapaHa nesujauunja; Min — MuHUManHa BpeIHOCT;
Max — Makcumanna BpegHocT; p — CraTucTHdka 3Ha4ajHoOCT Tecta Konmoropos-CMHPHOB.

V Tabenu 9. nmpukazanu Cy pe3yJTaTu JECKPUTNITUBHE CTATUCTUKE TTapaMeTapa MUITHhHE

KOHTpAaKIIMje UCIIUTaHuKa pBe ekcriepuMenTanne rpyne (EXP1, n=25) ogpehenu tectom

Yy4amw Ha HHUIMjaTHOM Mepewy. Pesynratu Koamoropos-CMupHOB TecTa cy Mmoka3anu aa

cBe BapHjalie uMajy NpaBUIHY JTUCTPUOYIIH]Y, OTHOCHO J1a AUCTpUOYIHja pe3yaTara He

OJICTyIa 3HaYajHO OJ1 HOPMAJTHE TUCTPHOYIIH]E.
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Tadena 10. OCHOBHHU CTaTHCTHYKU TIOKa3aTeJbU IapaMeTapa MHUIIMhHE KOHTpakKIHje
UCIHUTaHUKA Apyre ekcriepuMenTande rpyne (EXP2, n=25) onpehenun tecrom

MOTHCAK Ca TPYAU HA MHUIIH]aTHOM MEPEHY.

IMapamerap (jequaunna) Mean SD Min Max p
Jeano makcuMaaHo moHaB/bame (KQ) 81.8 13.3 55 100 0.59
Cuua (N) 593.24 | 162.33 361 965 0.99
Cuara (W) 490.56 65.95 357 626 0.81
Bp3una (cm/s) 117.68 16.07 93 158 0.78
Pacrojame kpeTama ontepehema/munke ca 24.08 2.38 20 28 0.8
TeroBuma (Cm)

Jlerennma: Mean - Apurmerndka cpeauna; SD - Cranmapana aesujanunja; Min — MuHHManHa BpeIHOCT;
Max — MakcumanHa BpegHOCT; p — CTaTHCTHYKaA 3Ha4ajHOCT TecTa KonmmoropoB-CMHUPHOB.

VY Tabenu 10. npukazanu cy pe3yaTaTtu JeCKPUIITUBHE CTATUCTHKE ITapaMeTapa
MumrhHe KOHTPaKIHje HCITUTaHuKa Ipyre ekcnepumentaine rpymne (EXP2, n=25) onpehenn
TECTOM TIOTHCAK ca TPYAH Ha MHULIMjATHOM Mepemy. Pesyntaru Koiamoropos-CmupHOB
TeCcTa Cy MOKa3aJd Jia CBE Bapujadiie nMajy MpaBuUIHY JUCTPUOYIH]Y, OMHOCHO Ja

IUCTpUOYIMja pe3yaTara He OJICTyIa 3Ha4ajHO 0J1 HOpMaIHe JUCTpUOyLuje.

Tabena 11. OCHOBHU CTaTHCTHYKH IIOKa3aTeJbU MapaMeTrapa MHUIIUhHE KOHTPAKIIHje
UCIHTaHUKa Apyre ekcriepuMenTanHe rpyne (EXP2, n=25) onpehenu tecrom

qy4am Ha HHUIM]ATHOM MEpemYy.

INapamerap (jenuuuiia) Mean SD Min Max p
JeqHo makcumMaHO moHaBJbame (KQ) 84.4 15.02 65 110 0.31
Cuua (N) 754.96 | 114.21 527 972 0.95
Cuara (W) 680.92 | 109.32 485 847 0.63
Bp3una (cm/s) 110.2 11.39 94 132 0.29
Pacrojame kperama ontepehema/munke ca 34.6 4.92 26 42 0.64
Teropuma (Cm)

Jlerenna: Mean - Apurmernuka cpeauna; SD - CrannapaHa aesujauunja; Min — MuHMMaHa BpeIHOCT;
Max — Makcumanna BpegHocT; p — CraTucTHdka 3HauajHOCT Tecta Konmoropos-CMHPHOB.

VY Tabenu 11. mpukazanu cy pe3yaTaTd JeCKPUNTHBHE CTaTUCTHKE MapameTapa
MummhHe KOHTPaKIMje HCIUTaHuKa Apyre ekcnepuMenTtaine rpymne (EXP2, n=25) onpehenn
TECTOM Yy4ar Ha MHULUjaIHOM Mepewy. Pesyntatu Konmoropos-CMmupHOB Tecta cy
MoKa3aJiv J1a cBe BapHjaliie uMajy NpaBUWIHY JUCTPUOYIIN]Y, OTHOCHO J]a TUCTPUOYyLH]ja

pe3yiaTaTa He OCTyIa 3Ha4ajHO OJ] HopMaJiHe JUCTpHOyITH]e.
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Tabena 12. OCHOBHHM CTAaTUCTHYKHM T[IOKa3aTeJbH IapamMeTrpa jeAHO MaKCHUMAaJHO
MOHaBJbamkhe UcnuTanuka koutposHe rpyne (KON, n=25) oxpehenu tectom
MOTHCAK Ca IPYAU HAa MHUIIM]aJTHOM MEpEmY.

IMapamerap (jenununa) Mean SD Min Max p

JenHo makcuMaHO moHaBJbame (KQ) 82.6 13.08 50 100 0.7

Jlerenma: Mean - Apurmerndka cpequna; SD - Cranmapana nesujannja; Min — MuHHMaHa BPEIHOCT;
Max — Makcumanna BpegHocT; p — CraTucTidka 3HauajHoOCT Tecta Konmoropos-CMHPHOB.

VY Tabenu 12. npukasanu Cy pe3yJaTaTu ACCKPUITHBHE CTATUCTHKE ITapaMeTpa jeIHO
MaKCHMAJTHO TIOHaBJbalhe HCIUTaHuka KouTposHe rpymne (KON, n=25) oxpelenu tecrom
MOTHUCAK Ca TPYIU Ha UHHUIIHjATHOM Mepewy. Pesynratu KonmoropoB-CMUpHOB TecTa Cy
MMOKa3aJI J1a Bapyjabiia iMa MPaBWIIHY TUCTPHOYIIH]Y, OJHOCHO J1a AUCTPUOYIHja pe3yiaTaTa

HE OJICTYIIa 3HA4YajHO O] HOPMATHE TUCTPUOYIIHje.

Tabesa 13. OCHOBHM CTaTHCTHYKH IIOKa3aTeJbH MapamMerapa jeJHO MAaKCHMAaJTHO
MOoHaBJbamke McnuTaHuka KoHTposHe Tpyrne (KON, n=25) oapehern Tecrom
qyqam Ha WHUIHM]aTHOM MEpemYy.

INapamerap (jenuuuiia) Mean SD Min Max p

Jeano MakcumMaaHo moHaBbame (KQ) 85.8 14.77 60 110 0.45

Jlerennma: Mean - Apurmernuka cpeauna; SD - Cranmapana nesujanunja; Min — MuHnManHa BpeIHOCT;
Max — Makcumaina BpenHoct; p — Ctaructiuka 3HauajHOCT Tecta Konmoropos-CMUpPHOB.

VY Tabenu 13. npukazanu cy pe3yiaTaTH JeCKPUNTHUBHE CTATUCTUKE TapaMeTpa JeTHO
MaKCHUMaJTHO OHaBJbamke UcnuTaHuka KoHTpoiHe rpymne (KON, n=25) ogpehenu rectom
yy4yaw Ha HHULMjaTHOM Mepewy. Pesyntatu KoamoropoB-CMupHOB TecTa cy mokas3anu Ja
Bapujalia uMa NpaBWIHY JUCTPUOYIN]Y, OJHOCHO Ja AUCTpUOYIIMja pe3yJiTata He OJICTyIa

3HAYajHO O] HOPMaJTHE IUCTPUOYIIHje.
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7.4 Paziuke mapamerpa jeJHO MaKCMMAJIHO NOHaB/bame H3Mel)y rpyma Ha
WHULUjAJTHOM Mepemy

Tabena 14. Pesynraru ynuBapujantae ananuse Bapujance (ANOVA) mapamerpa jemnHo
MaKCHMaJHO TIOHABJbalke OApeheHH TEeCTOM MOTHCAaK ca Tpyau wusMmehy
WCIIUTaHWKa TipBe ekcnepumeHtandHe rtpyne (EXPLl, n=25), npyre
excriepuMmentane rpyne (EXP2, n=25) u ucnuraHuka KOHTPOJHE TpyIe
(KON, n=25) Ha HHULIKjATHOM MEPEHbY.

IMapamerap (jenuuuna) F p
JeaqHo MakcHMAaJIHO MOHAaBJbambe (KQ) 0.073 0.93

VY Tabenu 14. npukaszanu cy pe3yiaTaTu yHuBapujanTHe aHanuse Bapujance (ANOVA)
napameTpa jeJHO MaKCUMaJIHO ITOHaBJbabe OJpel)eHor TecTOM moTucak ca rpyau usmely
UCIIMTAHUKA TPBE EKCIIEPUMEHTAITHE TPYIIE, APYre eKCIEPUMEHTAITHE TPYIe U UCTTUTaHUKA
KOHTPOJTHE I'pyIie Ha MHUIMjaTHOM Mepery. HakoH aHanu3e noOujeHux pesyarara yrBpheHo
je Jla He MOCTOoje CTaTUCTUYKY 3HaYajHe pa3iiuke u3Mel)y rpyna HCIUTaHuKa, ITO 3HAYH Ja
Cy Tpyre Ouiie yjeHaueHe Y OJJHOCY Ha IapameTap jeJHO MaKCUMAJTHO TIOHABJbakhe oipeleH

TECTOM IIOTHUCAK Ca I'PyJAHU IIPEC OTIIOYHEBakba CKCIICPUMCHTAJIHOT ITOCTYIIKA.

Tabesa 15. Pesynratu ynuBapujantHe ananuse Bapujance (ANOVA) napamerpa jenHo
MaKCHMaJIHO [TOHaBJbamke OJpeheHn TecToM yyyaw U3Mel)y HCIMTaHuKa MpBe
exciepumentanne rpyne (EXP1, n=25), apyre ekcrnepuMeHTalHe TIpylie
(EXP2, n=25) wu wucnuranuka koHtpoine rpyme (KON, n=25) Ha
WHUIUjATHOM MepemY.

I[Mapamerap (jenuuuna) F p
JeaHo makcumMaiHoO moHaBJbame (KQ) 0.116 0.89

VY Tabenu 15. mpukazanu cy pe3yaTaTd yHUBapujaHnTHe aHann3e BapujaHce (ANOVA)
napameTpa jeJHO MaKCUMaJTHO IOHaBJbambe o/ipel)eHor TecToM uydyam n3Mel)y ucriuTaHuKa
IIPBE EKCIIEPUMEHTAIHE TPYIIe, IPYyTre eKCIepUMEHTAIHE TPYIe U UCIIUTAHUKA KOHTPOJIHE
rpyre Ha HHUIIM]aTHOM Mepewy. HakoH aHanu3e mobujeHux pesynrara yTBpheHo je 1a He
[I0CTOj€ CTAaTUCTUYKH 3HAUajHE pa3iiuke u3Mely rpyrna uCUTaHuKa, IITO 3Ha4YM Jia Cy TpyIe
Owie yjeqHaYeHe y OJTHOCY Ha ImapaMeTap jeJHO MaKCUMAaJTHO TIOHaBJbambe oipel)eH TecToM

gydam Ipe OTIIOYNbaba CKCIICPUMCHTAJIHOT ITOCTYIIKA.
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7.5 JleckpunTHUBHH CTATUCTHYKH nokKa3are/bu
KApPaKTEePUCTHKA NCMIUTAHUKA HA (PUHAITHOM Mepemy

AHTPONOMETPHjCKHX

Tabesa 16. OCHOBHH CTaTUCTHYKH TIOKA3aTEJHbH AHTPOIIOMETPHUJCKIX KapaKTEPUCTUKA Ha
¢uHaTHOM Mepemy HCIHMTaHMKa NpBe ekcrepumMeHTanHe rpyne (EXP1,
n=25), koju cy OWIM YKJbYYCHH y IMOCEOHO NPOrpaMHPAaHU TPEHHUHT ca

onrtepehemeM nMpu HECTAOUITHUM YCIOBHUMA.

Bapujadaa (jenuauna) Mean SD Min Max
Tejecna Bucuna (CM) 180.5 6.2 172.1 202.2
Tenecna maca (kg) 76.8 6.4 64.3 93.3
MacHo TkuBo (%) 14.64 3.09 9.1 20.2

Jlerenna: Mean - Aputmeruuka cpenund; SD - Crangapana nesujanuja; Min — MunuManta
BpenHocT, Max — MakcumaiiHa BpeaHOCT.

Y Tabenu 16. mpukaszanu cy pe3yaTaTH JSCKPUNTHBHE CTATUCTUKE aHTPOTIOMETPH]CKUX
KapakTepHCcTHKa Ha (PUHATHOM MEperYy UCIUTAHUKA MpBe eKkcrepuMmenTtaine rpymne (EXP1,
n=25), Koju Cy OMJIM YKJbYYEHH Y MOCEOHO MpOrpaMUpaHy TPEHUHT ca ontepehiemeM pu

HECTaOMITHUM YCJIOBHMA.

Tabesa 17. OCHOBHM CTaTUCTHYKH MOKa3aTeJbU aHTPOIIOMETPUJCKUX KapaKTEpUCTUKA Ha
¢uHaTHOM Mepemy HUCHUTaHHKa Jpyre ekcrnepumentanHe rpyne (EXP2,
n=25), Koju cy OWIM yKJby4eHH Y MOCEOHO MpPOrpaMHUpaHM TPCHUHT ca

OHTCpChCI—LeM npu CTaOUITHHM yciaoBuMa

Bapujadna (jenununma) Mean SD Min Max
Tenecna Bucuna (Cm) 179.68 7.13 166.1 198.3
TesecHa Texxuna (kg) 77.32 7.6 62.2 92.1
Macho TkuBo (%) 15.27 3.18 9.6 20.5

Jlererga: Mean - Apurmernuka cpeauna; SD - Crangapauna nesujanuja; Min — Munnmansa
BpeaHoct; Max — MakcumaiHa BpeTHOCT.

VY Tabenu 17. npukazanu cy pe3yaTaTH JeCKPUITHUBHE CTATUCTUKE aHTPOIOMETPH]CKUX
KapaKTepUCTHKA Ha (PMHAITHOM MEepey UCITUTaHUKa Apyre ekcriepuMenTanse rpyne (EXP2,
n=25), Koju cy OMJIM YKJbYYEHH y MOCEOHO MpOrpaMUpaHy TPESHHHT ca onTepehiemheM npu

CTaOWJTHUM YCJIOBHMA.
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Tao0esa 18. OCHOBHHU CTaTUCTUYKH TIOKA3aTeJbH aHTPOIOMETPH]CKUX KapaKTEPUCTUKA Ha
(uHATHOM Mepemy MCIUTAHUKA KOJU Cy YMHWIM KOHTponHy rpymny (KON,
n=25) 1 HUCY OUJIM YKJbYYCHH HH Y jeJlaH OOJMK TPEHUHTA ca onTepehemeM.

Bapuja6aa (jeaununa) Mean SD Min Max
Tejecna Bucuna (CM) 181.48 6.15 170.2 199
Tesecna texxuna (Kg) 78.78 6.06 66.3 91.5
Macuo TkuBo (%) 15.31 3.05 8 19.5

Jlerenna: Mean - Aputrmernuka cpeaund; SD - Crangapana nesujanuja; Min — MunuMantna
Bpeanoct; Max — MakcumaiHa BpeHOCT.

VY TaGenu 18. npukazanu cy pe3yiaTaTu JECKPUNTUBHE CTATUCTHKE AaHTPOIIOMETPHU]CKHUX
KapakTepUCTHUKA HA (PMHATTHOM MEPEHY HUCITUTAHUKA KOJU CY YUHHIIIN KOHTPOJIHY TPYILY

(KON, n=25) 1 Hucy Onnm yKJby4eHHU HH Y jelaH OOJMK TPEHHHTA ca onTepehemem.
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7.6 Pa3nuke aHTPONOMETPUjCKMX KapakTepucTuka wu3Mel)y rpyma Ha
punanHOM Mepemy

Ta6ena 19. Pesynratu yauBapujantne ananuse Bapujance (ANOVA) Bapujabiie TenecHa
BUCHHA M3Mel)y mcnuranuka npse ekcnepumeHTanHe rpymne (EXP1, n=25),
npyre exkcrnepuMmentanne rpyne (EXP2, n=25) u ucnuTaHnmka KOHTpOJHE
rpyme (KON, n=25) Ha puHaiHOM Mepemy.

Bapuja6Ja (jeaununa) F p
TejecHa BucuHa (CM) 0.479 0.62

VY Tabenu 19. npuka3anu cy pe3yiaTatu yHHUBapujaHTHe aHanuze Bapujance (ANOVA)
Bapujadiie TeJIecHa BUCHHA N3Mel)y HCIUTaHWKa TIPBE eKCIIEPUMEHTAIIHE TPYIIe, Ipyre
eKCIIEPUMEHTAIIHE IPyIe ¥ UCTIMTAHUKA KOHTPOJIHE rpyIe Ha (UHATHOM Mepemy. Hakon
aHanuse 100ujeHuX pe3ynrata yTBpheHo je a He MOCTOje CTATUCTUYKHU 3HAUYaJHE PA3IHKe
u3Melyy rpymna uCuTaHuKa, ITO 3HAYHU J1a Cy TpyIie Ouie yjeqHaueHe y OHOCY Ha BapHjaliy

TCJICCHA BUCHHA ITOCJIC 3aBpPIICTKA CKCIICPUMCHTAIHOT ITOCTYIIKA.

Tabesa 20. Pesynratu ynuBapujantHe ananuse Bapujance (ANOVA) Bapujabiie TenecHa
Te)XHHA U3Mel)y ucnuTaHuka mnpee excriepumeHtanne rpyme (EXPL, n=25),
npyre exkcrnepuMmentanHe rpyne (EXP2, n=25) u ucnuTaHuka KOHTpOJHE
rpyne (KON, n=25) na ¢punamHoM Mepemy.

Bapuja6aa (jequnuia) F p
Teaecna maca (Kg) 0.603 0.55

VY Tabenu 20. npuka3aHu cy pe3yiTaT yHUBapHjaHTHe aHanuse Bapujance (ANOVA)
Bapujabiie TeJecHa Maca u3Mely HCIUTaHWKa IIPBE eKCIIEpUMEHTANHE TpyIie, Ipyre
eKCIIepUMEHTAJIHE TPYIe U UCIIMTaHUKA KOHTPOJIHE Tpyle Ha (uHaTHOM Meperny. Hakon
aHaynse JoOujeHuX pe3ynrata yTBpheHo je Ja He OCTOje CTATUCTUYKY 3HAUYajHE Pa3IhKe
n3Melyy rpyna HCIUTaHuKa, IITO 3HAYH J1a Cy TpyIie Oujie yjeHaueHe y OJHOCY Ha Bapujadry

TCJICCHA MacCa MOCJIC 3aBpHICTKA CKCIICPUMCHTAJIIHOT ITIOCTYIIKA.
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Tabena 21. Pesynrtatn yHuBapujantHe ananmusze BapujaHnce (ANOVA) Bapwujabie
MpPOLIEHAT MACHOT TKMBa M3Mel)y HCIUTAaHUKA MpPBE €KCIEPUMEHTATHE TpyTie
(EXP1, n=25), npyre excnepumentanue rpymne (EXP2, n=25) u ucnuranuka
koHtpousHe rpymne (KON, n=25) Ha ¢punaiHOM Mepemy.

Bapuja6aa (jeaununa) F p
Macno TkuBo (%) 0.367 0.694

VY Tabenu 21. npukazanu cy pe3yiaTaTH yHuBapujaHTHe aHaimse Bapujance (ANOVA)
Bapujadiie MpOoIeHAT MaCHOT TKHBA U3Mel)y HCITUTAHWKA TIPBE EKCIICPUMEHTAIIHE TPYIIE,
JpyTe eKCIIEPUMEHTAITHE TPYIe U HCIIUTAHWKA KOHTPOJIHE IPyTe Ha (PMHATHOM MEpemy.
Hakon ananuse noOujeHNX pe3yaTara yTBpheHo je 1a He TI0CTOje CTATUCTHYKY 3HAYajHe
pasznuke u3Mel)y rpyna uClMTaHuKa, ITO 3HAYM JIa Cy Tpyle Ouie yjeJHauYeHe y OJIHOCY Ha

Baija6J1y MMPOLCHAT MACHOTI' TKHMBA ITOCJIC 3aBpUICTKAa CKCIICPUMCHTAJIHOT TTIOCTYIIKA.

AHaM30M pe3yaTara UCIIUTUBAHUX aHTPOIIOMETPH)CKUX KapaKTepUCTHUKA 3aKJbYUEHO je
Jla He TI0CTOj€ CTAaTUCTUYKH 3HaYajHe pa3sinke u3Mel)y ncnuranuka npBe eKCrepruMeHTAIHE
rpyne, Apyre eKcriepuMeHTalIHE TPyIe U UCIIUTAHWKAa KOHTPOJIHE rpyle Ha pUHATIHOM
MepemYy, OJHOCHO Jia Cy I'pyIie UCIIUTAaHUKa Ouile yjeHaueHe IpeMa aHTPOIIOMETPU]CKUM

KapaKTCpUCTUKAaMa IOCJIC 3aBPIICTKA CKCIICPUMCHTAIIHOT ITOCTYIIKA.
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7.7 JleCKpUIITUBHU CTATHCTHUYKH TOKa3aTe/bm mnapaMmerapa Mummnhne
KOHTpaKIuje Ha (PMHAJTHOM Mepemy

Tabena 22. OCHOBHHM CTAaTHCTUYKHU TIOKa3aTeJbU MapaMmerapa MHUIIUNHE KOHTPAaKIIWje
UCIHUTaHUKa MpBe ekcnepumenTtaine rpyne (EXPL, n=25) onpehenn Tectom
MOTUCAK Ca IPyIU Ha (PUHATHOM MEpembYy.

IMapamerap (jeaunnma) Mean SD Min Max
Jeano MakcuMaaHo moHaBbame (KQ) 83.6 15.45 55 110
Cuia (N) 678.32 261.7 376 1303
Cuara (W) 543.6 98.63 372 737
Bp3una (cm/s) 111.08 14.03 77 149
Pacrojame kperama ontepehema/munke ca 27.44 3.63 21 35
TeroBuma (Cm)

Jlerenna: Mean - Apurmernuka cpeaund; SD - Crangapana nesujanuja; Min — MunuManta
BpenHocT, Max — MakcumaiiHa BpeIHOCT.

VY tabenama 22. u 23. mpuKazaHu Cy OCHOBHHU CTaTUCTUYKH ITOKA3aTeJbH apamMmeTapa
MuirhHe KOHTpaKlMje UCTUTaHUKa MpBe ekcriepumenTtante rpymne (EXP1, n=25) oapehenn

TECTOM TOTHCAK Ca TPYAH U TECTOM Yy4ark Ha (MHATHOM MEPEHY.

TaGena 23. OCHOBHHM CTAaTUCTUYKM IIOKa3aTeJbl Iapamerapa MUIIMhHE KOHTpaKluje
UCIHUTaHUKa NpBe ekcrepuMenTanHe rpyne (EXPL, n=25) oapehenu tecrom
qy4rha Ha (PUHATHOM MEPEY.

IMapamerap (jenuauma) Mean SD Min Max
JeqHo makcumMaHO moHaBJbame (KQ) 89.2 14.27 65 115
Cuua (N) 685.36 169.2 502 1099
Cuara (W) 736.6 195.99 504 1270
Bp3una (cm/s) 129.68 12.51 99 155
Pacrojame kperama ontepehema/munke ca 36.24 5.21 28 50
Teropuma (Cm)

Jlerenna: Mean - Apurmernuka cpeauna; SD - Crannapnua nepujauuja; Min — MunuMansa
BpenHoct; Max — MakcumaiHa BpetHOCT.
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Tao0esa 24. OCHOBHU CTaTHCTHYKH II0Ka3aTe/bU MapaMeTrapa MHIIUNHE KOHTPAaKIIHje
WCIIUTAHMUKA Jpyre excriepuMenTtanne rpyne (EXP2, n=25) onpehenn tectom
MOTHCKA Cca TPYIU Ha (UHAITHOM MEpemby.

ITapamerap (jenununa) Mean SD Min Max
Jeano makcuMaaHo moHas/bame (KQ) 84 12.16 60 100
Cuua (N) 629.08 94.76 348 876
Cuara (W) 524.64 73.94 402 683
Bp3una (cm/s) 114.4 8.45 100 133
Pacrojame kperama ontepehema/munke ca 24.64 1.89 21 28
Teropuma (Cm)

Jlerenna: Mean - Aputmernuka cpenund; SD - Crangapana nesujanuja; Min — MunuManna
Bpeanoct; Max — MakcumaiHa BpeIHOCT.

VY tabenama 24. u 25. npuKazaHu Cy OCHOBHU CTaTUCTHYKHU MTOKa3aTeJbu MapameTapa
MumrhHe KOHTpaKIHje UCITUTaHUKa TIpBe ekcriepuMenTtande rpymne (EXP2, n=25) oxpehenn

TECTOM IIOTHUCAK Ca I'PyAU U TCCTOM Uydadl HaA (I)I/IHaJ'IHOM MCPCHY.

Ta6ena 25. OCHOBHM CTAaTUCTUYKH TI0Ka3aTe/bu Tapamerapa MUNIMNHE KOHTpPAKIIUje
UCIUTaHMKa Apyre ekcrepumentante rpymne (EXP2, n=25) onpehenu recrom
qy4rha Ha (PUHATHOM MEPEY.

IMapamerap (jenuauma) Mean SD Min Max
Jeano MakcuMaaHo moHaB/bame (KQ) 86.2 13.71 65 110
Cuua (N) 734.2 106.51 589 995
Cuara (W) 713.88 117.28 511 943
Bp3una (cm/s) 112.76 9.88 99 129
PacTojame kpeTama onrepehema/mmunke ca 35.72 421 29 42
Teropuma (Cm)

Jlerenna: Mean - Aputrmernuka cpeaund; SD - Crangapana nesujanuja; Min — MunuManta
Bpeanoct; Max — MakcumaiHa BpeIHOCT.
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Tabesa 26. OCHOBHM CTaTUCTHYKHM T[IOKa3aTeJbH IapameTrpa jeAHO MaKCHUMaJHO
MOHaBJbamkhe UcnuTanuka koutposHe rpymne (KON, n=25) oxpehenu tectom
MOTHCKA ca TPYIU Ha (UHATHOM MEpEmbY.

IMapamerap (jenununa) Mean SD Min Max

JeaHo makcuMasiHO MoHaBJbame (KQ) 83.2 11.45 55 105

Jlererma: Mean - Apurmernuka cpeauna; SD - Cranmapaua nesujanuja; Min — MunnMansa
BpenHoct; Max — Makcumanna BpenHoct; p — CtaTicTHuKa 3Ha4ajHOCT Tecta Kommoropos-
CMUpHOB.

VY tabenama 26. u 27. mpuKa3aHu Cy OCHOBHU CTaTUCTHYKH ITOKA3aTEeJbH MapamMeTpa
JEIHO MaKCUMAJIHO ITOHaBJbambe UcnuTaHuka KoHTpoisHe rpyne (KON, n=25) onpehenu

TECTOM IIOTHCAK Ca I'PyAU U TCCTOM Uydadl Ha (bl/IHaJIHOM MCPCHY.

Tabesa 27. OCHOBHM CTaTHCTHYKH IIOKa3aTeJbH MapamMeTpa jeIHO MaKCHMAalTHO
MOoHaBJbamke HcnuTaHuka KoHTposHe Tpyrne (KON, n=25) oapehern tecrom
qyqrba Ha QUHAITHOM MEpemy.

IMapameTap (jeauHuna) Mean SD Min Max

JeaqHo MakcHMAaJIHO MoOHaBJ/bambe (KQ) 86.2 13.09 65 110

Jlerenna: Mean - Aputmernuka cpeaund; SD - Crangapana nesujanuja; Min — MunuMaita
BpenHocT, Max — Makcumaita Bpeanoct; p — CtaTucTiuuka 3Ha4ajHOCT Tecta Koamoropos-
CMHpPHOB.

Mapjan Mapunkosuh



JloKTopcKa aucepranmja Cmpana | 62

7.8 Pazauke mapamMerpa jeJHO MaKCHMMAaJHO NOHaB/bawe u3Mel)y rpyma Ha
(puHaTHOM Mepemy

Tabesa 28. Pesynraru ynuBapujantae ananuse Bapujance (ANOVA) mapamerpa jenHo
MaKCHMaJHO TIOHABJbalke OApeheHH TEeCTOM MOTHCAaK ca Tpyau wusMmehy
WCIIUTaHWKa TipBe ekcnepumeHtandHe rtpyne (EXPLl, n=25), npyre
excriepuMmentane rpyne (EXP2, n=25) u ucnuraHuka KOHTPOJHE TpyIe
(KON, n=25) Ha (huHAITHOM MEpPEHY.

IMapamerap (jenuuuia) F p

Jeano MakcumMaaHo moHaBbame (KQ) 0.023 0.98

VY TaGenu 28. npuka3aHu cy pe3yiTaTd yHUBapHjaHTHE aHAJIHM3€ BapHjaHCe IapameTpa
J€IHO MaKCHMAJIHO TIOHaBJbake 0J(peh)eHr TeCTOM MOTHCAK ca rpyau u3Melhy ucnuranmka
IIpBE EKCIIEpUMEHTAJIHE I'PYIIE, Npyre EKCIIEPUMEHTAIHE TPYIIE U UCIIUTAHUKA KOHTPOJIHE
rpyme Ha puHaTHOM Mepery. Hakon ananm3e noOujeHnx nojaraka yrBpheHo je na e
MIOCTOj€ CTAaTUCTUYKH 3HAYajHE pasiike n3Mel)y rpyna ucnuranmka, OTHOCHO J1a HCITUTaHUIIU
eKCIIEPUMEHTAIHUX TPYIIa HUCY HAaKOH TPEHUHTa ca ontepeheheM 0CTBApUIIA CTAaTUCTUYKH
3HayYajHe Pa3iIMKe apaMeTpa jeTHO MaKCHMAJIHO TIOHABJbamkEe Opel)eHor TeCTOM IMOTHCAK Cca
TPyAd y OAHOCY Ha UCIIUTAaHUKE KOHTPOJIHE TpyIe KOjU HUCY OUIIN YKJIbYUEHH HU Y je/laH

00JIMK TpeHuHra ca onrepehemem.

Ta6ena 29. Pesynratu ynuBapujantHe ananuze Bapujance (ANOVA) mapamerpa jenHo
MaKCHUMaJTHO TOHaBJbamke o/ipel)eHn TecToM uyuam u3Mel)y ucruTaHuka rnpse
excnepumentanue rpyne (EXP1, n=25), apyre ekcrnepuMeHTalHe TIpylie
(EXP2, n=25) u ucnuranuka koutponue rpymne (KON, n=25) na dunamHom

MeEpeY.
IMapamerap (jenuuuna) F p
JeHo MmakcuMaIHO moHaBJbame (KQ) 0.4 0.67

VY Tabenu 29. npuka3aHu Cy pe3yliTaTH YHUBApHjaHTHE aHAIHM3€ BapHjaHCe ImapaMeTpa
JeIHO MaKCHMAJIHO MOHaBJbamke oJjpeheHor TecToM dydam u3Mel)y HCIUTaHUKa IIpBe
eKCIIepUMEHTAIIHE TPpYIe, Ipyre eKCIepUMEHTAIHE TPYIe U UCIIMTAaHUKA KOHTPOJIHE TpyIie
Ha puHATHOM Mepemy. HakoH ananm3e m1o0ujeHux mojataka yrBpheHo je 1a He mocToje
CTaTUCTHYKH 3HAYajHE pa3juke nu3Mely rpyrna nCIUTaHnKa, OJHOCHO J1a UCTIUTAaHHUIIN
eKCIIEpUMEHTAIHUX I'Pyla HUCY HAKOH TPEHHUHTa ca onTepehemeM OCTBapUIId CTATUCTHYKU
3Ha4ajHe pa3iIuKe MapameTpa jeJHO MAKCUMAJIHO ITOHaBJbakbe oJpeheHor TeCTOM Yydam y
OJIHOCY Ha UCIIUTAHUKE KOHTPOJIHE IPyIie, KOJU HUCY OMIIM YKJbYUEHHU HH Y jelaH 0OJTUK

TpPEHUHTa ca onTepehemeMm.
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7.9 Paznuke mapamerapa  mumuhHe  koHTpakmuje  u3mel)y  npBe
eKCIepUMEHTAJIHE U IPyre eKCclepuMeHTaJIHe TPylie HA (PMHAJIHOM Mepery

Ta6esa 30. Pesynraru mynruBapujanTHe ananuse Bapujance (MANOVA) nmapamerapa
mumuhae KoHTpaknuje wucnutanuka npse (EXP1, n=25) u ngpyre
excriepumenTtanne rpyne (EXP2, n=25) onpehenn TecTom moTucak ca rpyau
Ha (GUHATHOM MEpEmY.

Wilk’s Lambda F p

Ilapamerpu MmuiinhHe KoHTpaKuMje 0.582 8.089 0.000

VY Tabenu 30. mpukazanu cy pe3yiaTaTH MyJTHBapHUjaHTHE aHAJIM3E BapHjaHCE
(MANOVA) cBUX IeT HCIUTHBAaHUX NapamMeTapa MunimhHe KOHTpakiuje oapeheHnx Tecrom
MOTHCAK ca Irpyau Ha puHAIHOM TecTupamy usmely npse (EXP1, n=25) u npyre
excriepuMenTaiue rpymne (EXP2, n=25) u nokasyjy J1a mocToju BUCOKO CTATUCTUYKU

3HauYajHa pa3uka u3Mel)y eKCriepuMEeHTaTHUX TPyIIa.

Amnanu3za pe3ynraTa MyJTUBapUjaHTHE aHAJIM3€ BapujaHce MoKa3ala je Jja Cy pas3juKe y
MPUMEHECHUM TPEHAKHUM MOJETNMA, Ka0 eKCIIEpUMEHTATHH (DaKTop, TOBEJIE 10
CTaTUCTHYKM 3HAYAjHUX Pa3NIMKa y BPEAHOCTHMA TapaMeTapa MUIIMhHE KOHTPaKIHje
MPUIMKOM TecTa MOTHCAK ca IPY/IH.

Tabesa 31. Pesynratu myntuBapujanTHe aHanuse BapujaHce (MANOVA) mapamerapa
mumnhae koHTpakuuje wucnuranuka npse (EXP1, n=25) wu npyre

excriepumentande rpyne (EXP2, n=25) oapehenun tecrom uyuyam Ha
(bUHATTHOM MEpemY.

Wilk’s Lambda F p

IMapamerpu MumnhHe KOHTpaKuuje 0.631 6.591 0.000

VY Tabenu 31. npuka3aHu cy pe3yJaTaTd MyJITHBapHjaHTHE aHAJIU3€ BapHjaHCce
(MANOVA) cBux et HCOUTUBaHUX NapaMeTapa MULINhHE KOHTPaKIMje MPUINKOM TeCcTa
yy4yaw Ha (puHaIHOM TecTHpamwy usmely npse (EXP1, n=25) u apyre excnepuMeHTaiHe
rpyne (EXP2, n=25) nokasyjy J1a mocToju BUCOKO CTATUCTHUYKU 3HaYajHa pazinka usmehy

CKCIICPUMCHTAJIHUX I'pYyIIa.

AHanu3za pe3yaTaTa MyJTHBapHUjaHTHE aHAJIM3E BapHjaHCE TIOKa3ala je Ja Cy pa3iuke y
NPUMEHECHUM TPEHAKHUM MOJETIMMA, Ka0 eKCIEPUMEHTAIHH (DaKkTop, TOBETE 10
CTaTUCTUYKHU 3HAa4YajHUX Pa3JiiKa y BpeJHOCTHMA NapaMeTapa MUIIMNHE KOHTPaKIIH]je

IMPHUIIMKOM TECTA Yydahs.
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7.10 Paznuke BpeaHOCTH TMOjeMHAYHUX MapaMerapa mumnhHe KoHTpakiuje

usMel)y mpBe exkcnepuMMeHTaJIHe M Jpyre eKCIEepHMMEHTaJlHe rpyle Ha
(puHaTHOM Mepemy

Tao0esa 32. Pesynratu T-TecTa 3a JBa He3aBHCHA y30pKa IapameTpa jeTHO MaKCHMATHO
MOHAaBJbakhe OJipel)eHOr TecTOM MOoTHcak ca Tpyau uzmehy mpse (EXPL,
n=25) u npyre ekcnepumenranne rpyme (EXP2, n=25) na ¢unamnom

Cmpana | 64

MEpewYy.
IMapamerap (jenununa) I'pyna n Mean SD p
JeaqHo MakcHMaJIHO MoHaBJ/bambe (KQ) EXP1 25 83.6 15.45 0.92
EXP2 25 84 12.16

Jlerenna: n - Bpoj ncnurannka; Mean - Apurmernuka cpenuna; SD - CrangapiHa neBujanmja; p —
CraTHCTHYKA 3HAYajHOCT T-TECTA 3a JBA HE3aBHUCHA y30pKa.

VY Tabenu 32. npukazaHu cy pe3yaTaTu T-TeCTa 3a JiBa HE3aBUCHA y30pKa IapameTpa
JEIHO MaKCHMAJTHO TIOHABJbaE MPUIIMKOM TECTa MOTHCAK ca rpyau usmely mpse (EXP1,
n=25) u apyre excriepumentainte rpyme (EXP2, n=25) na ¢punannom mepermy. Hakon
aHanuse 1oOWjeHuX mojaraka yTBpheHo je Aa He MOCTOjU CTATUCTUYKH 3HAYajHA pa3jihKa
(p>0.05) mapamerpa jeTHO MAaKCUMAITHO TIOHABJbAE IPHIIMKOM TECTa IMOTHCAK Ca TPY/IH.
OBaxaB pe3ynTaT Mmokasyje Jia pa3jiuke y IpUMEHEeHIM TPEHAKHUM MOJIeTTuMa, Kao
eKCIIEpUMEHTAIHU (haKTOp, HUCY JI0BEJIE 10 CTATUCTUYKY 3HAYajHUX pa3jiMKa IapaMmeTpa

je,Z[HO MaKCUMAJIHO MOHABJbAKkE IPUIIMKOM TECTA IIOTHUCAK Ca T'PyaH.

Tabesa 33. Pesynratu T-Tecta 3a /Ba HE3aBHCHA y30pKa MapameTpa cujia MHIIMhHE

koHTpakuje uzmehy npse (EXP1, n=25) u apyre ekcnepuMeHTalIHE Ipyme
(EXP2, n=25) oapelyenu TecTOM MOTUCAK ca TPYIH Ha GUHATHOM MEPCHY.

INapamerap (jenuuuiia) I'pyna n Mean SD p
Cuaa (N) EXP1 25 678.32 261.7 0.38
EXP2 25 629.08 94.76

Jlerenna: n - bpoj ucnurannka; Mean - Aput™mernuka cpeauna; SD - Cranpapana nesujanuja; p —
CraTucTHuKa 3Ha4ajHOCT T-TECTa 3a JIBa HE3aBUCHA y30pKa.

VY Tabenu 33. npuKa3aHu Cy pe3ysITaTH T-TECTa 3a J[Ba HE3aBHCHA y30pKa MmapaMeTpa
cuia MummhHe KOHTpaKIMje MPUIMKOM TecTa moTucak ca rpyau usmehy mpse (EXP1, n=25)
u npyre ekcnepumenTtaite rpymne (EXP2, n=25) na ¢punannom mepewy. Hakon ananuze
no0ujeHnX mojaTaka yrBpheHo je /1a He TTOCTOjH CTATUCTHYKH 3HavyajHa paznuka (p>0.05)
napameTpa cuiia MuImhHe KOHTpaKIMje MPIINKOM TeCTa OTUCAK ca Tpyau. OBakas
pe3yaTar MoKasyje J1a pa3iiuKe y IpUMEHhEHUM TPEeHAKHUM MOJIENINMA, Kao
eKCIIepUMEHTAIHU (PaKTOpP, HUCY JIOBEJIE 10 CTATUCTUYKH 3HAYajHUX pa3jivKa rapaMeTpa

cwiia MuIrhHe KOHTpaKIKje MPUIMKOM TecTa MOTHUCAK ca IPYyIu.
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Taoena 34.
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Pe3y.]'ITaTI/I T-TE€CTa 3a JABa HE3aBHMCHa Y30pKa IIapaM€Tpa cHara muiuhae

koHTpaknuje usmehy npse (EXP1, n=25) u apyre excriepuMeHTaIHe TpyIie
(EXP2, n=25) oapeheHu TecTOM MOTUCAK ca TPYIH Ha GUHATHOM MEPCHY.

IMapamerap (jenununa) I'pyna n Mean SD p
Cuara (W) EXP1 25 543.6 98.63 0.45
EXP2 25 524.64 73.94

Jlerenna: n - bpoj ncnmranuka; Mean - Aputmerndka cpenuna; SD - CranmapnHa nesujanmja; p —
CraTucTHYKa 3HAYajHOCT T-TECTA 3a JIBa HE3aBHCHA y30pPKa.

V TaGenu 34. mpukas3aHu cy pe3yJiTaTu T-TecTa 3a JBa He3aBHCHA y30pKa mapamerpa
cHara MummhHe KOHTpaKIIMje MPIIMKOM TecTa moTucak ca rpyau usmely npse (EXP1,
n=25) u apyre ekciepumenTanue rpymne (EXP2, n=25) na ¢punannom mepewny. Hakon
aHanuse 1oOWjeHuX Mmoaaraka yrBpleHo je 1a He OCTOjU CTATUCTUYKH 3HAYajHa pa3iivKa
(p>0.05) mapamerpa cHara MunrhHe KOHTPAKIIMje MPUIMKOM TECTa MOTUCAK ca TPY/IH.
OBakaB pe3yInTaT Mmokasyje Ja pa3jiuke y IpUMEheHUM TPEHAKHUM MOJAETHMA, Ko
eKCIIEpUMEHTAIHU (haKTOpP, HUCY JIOBEJIE 10 CTATUCTUYKH 3HAYAJHUX pa3JIMKa rmapaMeTpa

cHara MuIuhHae KOHTpaKI_[I/Ije IIPpUIIMKOM TCCTa IMOTHCAK Ca I'pyau.

Tabesa 35. PesynraTtu T-TecTa 3a J1Ba He3aBHCHA y30pKa rnapaMmerpa Op3uHa usmely npse
(EXP1, n=25) u apyre ekcnepumentanne rpyme (EXP2, n=25) oapehenn

TECTOM MOTHCAK ca TPyAH Ha (UHATHOM MEpEHY.

INapamerap (jenuuuiia) I'pyna n Mean SD p

Bp3una (cm/s) EXP1 25 111.08 14.03 0.32
EXP2 25 114.4 8.45

Jlerenna: n - bpoj ncnuranunka; Mean - Aputmernuka cpenuna; SD - Cranmapnna nesujanuja; p —
CraTHCTHYKA 3HAYAjHOCT T-TECTA 3a J[Ba HE3aBHCHA Y30pKa.

V¥ Tabenu 35. npuKa3aHu Cy pe3yJITaTH T-T€CTa 3a JIBa HE3aBHCHA y30pKa IapaMeTpa
Op3uHa MPUJIMKOM TecTa nmoTtucak ca rpyau usmely npse (EXP1, n=25) u npyre
excriepumenTtanne rpyne (EXP2, n=25) na punannom mepemy. Hakon ananuze 1o0ujeHux
noJlaTaka yTBpheHo je /1a He IMOCTOjH CTaTUCTUYKM 3HavajHa pasnuka (p>0.05) napamerpa
Op3vHa MPUIIMKOM TeCTa MOTHCAK ca rpyau. OBakaB pe3yiTar MoKasyje /1a pa3iiuKe y
MPUMEHECHUM TPEHAXKHUM MOJICIIMMA, Ka0 eKCIIEPUMEHTATHH (haKTOp, HUCY JOBEIIE 10

CTaTUCTHYKHU 3Ha‘-IajHI/IX pas3jinka nmapameTpa 6p31/1Ha MNPUIIMKOM TCCTA MOTHUCAK Ca IT'pyaH.
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Taoesa 36. Pesynratu T-TecTa 3a ABa HE3aBHCHA y30pKa MapameTpa pacTojame KpeTama
ontepehema/munke ca Tteropuma uzmehy mnpse (EXPLl, n=25) u npyre
excriepuMenTtanne rpyne (EXP2, n=25) onpehenn TecTom moTucak ca rpyau
Ha (UHAITHOM MEpemYy.

IMapamerap (jenununa) I'pyna n Mean SD p
Pacrojame kpeTama ontepehema/munke ca EXP1 25 27.44 3.63 0.002
TeroBuMa (Cm) EXP2 25 24.64 1.89

Jlerenna: n - bpoj ncnmranuka; Mean - Aputmerndka cpenuna; SD - CranmapnHa nesujanmja; p —
CraTucTHYKa 3HAYajHOCT T-TECTA 3a JIBa HE3aBHCHA y30PKa.

VY TaGenu 36. npuKa3aHu cy pe3yJiTaTd T-TecTa 3a JBa HE3aBUCHA y30pKa IapaMmeTpa
pacrojame Kperama onrepeherma/mmIke ca TeroBuMa IpHUIMKOM TeCTa MOTUCAK ca TPY/IH
u3mehy npBe (EXP1, n=25) u apyre ekcriepumentanue rpyne (EXP2, n=25) na ¢punamHom
Mepewy. Hakon ananuse 100ujeHnX nojaaraka yIBpheHo je J1a MoCTOju CTaTUCTUYKY 3HaYajHa
pa3imKa mapameTpa pacTtojame KpeTama onTepehemha/uIKe ca TeTOBUMA IMPUINKOM TECTa
noTtucak ca rpyau. OBakaB pe3ynTar mokasyje J1a Cy pa3iiuke y MIPUMEHEHUM TPEHAKHIM
MOJIETIIMAa, Ka0 eKCIIEPUMEHTAITHH (haKTop, TOBEJE A0 CTATUCTUYKH 3Ha4ajHO Behux
BPEIHOCTH ITapaMeTpa pacTojame Kperama onrepeherma/mike ca TeroBuMa pUIMKOM TecTa

IOTUCAK Ca I'pyAUu KOJ UCIIUTAHHUKA ITPBC CKCIICPUMCHTAIIHEC I'PYIIC.

Anann3za 100MjeHuX mojaTaka CBUX M0jeIMHAYHUX MapameTapa MUIIMhHe KOHTpaKIyje
MPUIIMKOM TeCTa MOTHCAK ca TPy/AX MoKa3alia je a Cy pa3jifKe Y MPUMEHEHUM TPEHAKHUM
MOJIETIMA, Ka0 eKCIEPUMEHTAIHN (aKTop, TOBENE 0 CTATUCTUYKH 3HAYAjHUX Pa3JIMKa caMo
y apaMeTpy pacTojame KpeTamwa ontepehema/mumnke ca TeroBuma. BpegHoct HaBeeHOT
napameTpa je 6uia cTaTUCTUYKH 3HayajHO Beha Ko/l MICIIMTaHUKA KOjU Cy OWJIM YKIbYUYEHHU Y

MoceOHO MporpaMUpaHu TPEHHUHT ca onTepehemeM y HECTaOMIIHUM YCIIOBHMA.

Tabena 37. Pe3ynratu T-Tecta 3a JBa He3aBUCHA y30pKa IapaMeTrpa jeIHO MaKCHUMAaJIHO
noHassbambe u3Mely mpse (EXP1, n=25) u npyre excriepuMeHTajHE TpyIrie
(EXP2, n=25) onpehenu TecToM dydam Ha GUHATHOM MEPEHY.

Ilapamerap (jenununa) I'pyna n Mean SD p
JeaHo MakcHMAaJIHO MoHaBJ/bambe (KQ) EXP1 25 89.2 14.27 0.45
EXP2 25 86.2 13.71

Jlerenna: n - Bpoj ucnuranuka, Mean - Apurmerndka cpeaunad; SD - Crangapana aesujanmja; p —
CraTucThuKa 3Ha4ajHOCT T-TECTa 3a JIBa HE3aBUCHA y30pKa.

VY Tabenu 37. mpuka3zaHu Cy pe3yaTaTH T-TECTa 3a JBa HE3aBUCHA y30pKa apaMmerpa

JEIHO MaKCHMAJIHO IOHABJbakbhE MPUIIMKOM TecTa uyydam usMely npse (EXP1, n=25) u npyre
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excriepuMmenTtaiue rpyne (EXP2, n=25) na punanaom Meperwy. Hakon ananuse 1o0ujeHnx
rmojaTaka yTBpheHo je /1a He MOCTOju CTaTHCTHYKH 3HavyajHa pa3nuka (p>0.05) mapamerpa
JeIHO MaKCHMAJIHO IIOHAaBJbahE MPUIMKOM TecTa uyydyam. OBakaB pe3ynraT mokasyje 1a
pasnuKe y IPUMEHCHUM TPEHAKHUM MOJIEINMA, Ka0 eKCTICpUMEHTATHH (PaKTop, HUCY
JI0BEJIE JI0 CTATUCTUYKHU 3HAYAjHUX Pa3JIKa IMapaMeTpa jeJITHO MaKCUMAITHO ITOHABJhAHHE

IIPUIMKOM TCCTA Yydalb.

Tabesa 38. Pesynratu T-Tecta 3a /Ba HE3aBHUCHA y30pKa Iapamerpa cuia MulinhHe
koHTpakiyje mmehy npse (EXPL, n=25) u apyre excnepuMeHTanHe rpyne
(EXP2, n=25) onpehenu TecTtom dydam Ha PUHATHOM MEPEHY.

Ilapamerap (jenuHuna) I'pyna n Mean SD p

Cuaa (N) EXP1 25 685.36 169.2 0.23
EXP2 25 734.2 106.51

Jlerenna: n - Bpoj ucnurannka; Mean - Apurmernuka cpenuna; SD - CrangapaHa nesujanmja; p —
CraTHCTHYKA 3HAUajHOCT T-TECTA 3a JBA HE3aBUCHA y30pKa.

VY Tabenu 38. npuka3aHu Cy pe3ysTaTH T-T€CTa 3a /[Ba HE3aBHCHA y30pKa IapaMeTpa
cwiia MuIrhHe KOHTpakKiKje MPUIMKOM TecTa uydam usmel)y npse (EXPL, n=25) u apyre
exciepumenTanse rpyne (EXP2, n=25) na ¢unannom mepewy. Hakon ananuze 1o6ujeHnx
rnojaTaka yTBpheHo je /1a He IMOCTOjU CTaTUCTHYKH 3Ha4yajHa paziuka (p>0.05) mapamerpa
ciiia MurhHE KOHTpPaKIKje MPHIIMKOM TecTa dydar. OBakaB pe3ynaTar MoKas3yje /1a pa3iinKe
y IPUMEHEHUM TPEHAKHUM MOJEINMA, Ka0 eKCIIEPUMEHTAIHH (aKkTop, HUCY JJOBEJE 10
CTaTHCTUYKY 3HA4YajHUX Pa3JiMKa mapameTpa cuiia MUIInhHe KOHTpaKIIKje TPUIUKOM TecTa

yy4a.

Tabena 39. Pesynratu T-Tecta 3a ABa He3aBHCHAa y30pKa HapaMerpa cHara MuiunhHe
koHTpakuje uzmehy npse (EXP1, n=25) u apyre ekcniepuMeHTalIHE Ipyme
(EXP2, n=25) onpehenu Tectom dydamn Ha PUHATHOM MEpEHY.

Ilapamerap (jennnuna) I'pyna n Mean SD p

Cuara (W) EXP1 25 736.6 195.99 0.62
EXP2 25 713.88 117.28

Jlerenpa: n - Bpoj ucnmranuka, Mean - Apurmerndka cpeaunad; SD - Crangapana aesujanmja; p —
CraTucThuKa 3Ha4ajHOCT T-TECTa 3a JIBa HE3aBHUCHA y30pKa.

VY Tabenu 39. npuka3aHu Cy pe3ynTaTH T-TeCTa 3a [Ba HE3aBHCHA y30pKa MmapaMeTpa

cHara MumMhHe KOHTpaKIije MPIIMKOM TecTa uydam u3mely npse (EXPL, n=25) u apyre
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excriepumenTtanue rpyne (EXP2, n=25) na punannom mepewy. Hakon ananuse qo0ujeHnX
rmojaTaka yTBpheHo je /1a He MOCTOju CTaTHCTHYKH 3HavyajHa pa3nuka (p>0.05) mapamerpa
cHara MuInhHe KOHTpaKIKje MPHIMKOM TecTa dydam. OBakaB pe3yiTar mokasyje Ja
pasnuKe y IPUMEHEHUM TPEHAKHUM MOJISIMMA, Ka0 eKCIIEPUMEHTATHH (DaKTOp, HUCY
JOBeJIe 0 CTATUCTHYKHY 3HAYAjHUX Pa3JIMKa mapaMerpa cHara MUIIHhHE KOHTPaKInje

IIPUIMKOM TCCTA Yydalb.

Ta6ena 40. Pesynrartu T-TecTa 3a Ba HE3aBUCHA y30pKa IapaMmeTpa Op3uHa usmely mpse
(EXP1, n=25) u apyre ekcnepumentanne rpyme (EXP2, n=25) oapehenn
TECTOM Uy4yam Ha (PUHATIHOM MEpEmY.

Ilapamerap (jenuHuUIA) I'pyna n Mean SD p

Bp3una (Cm/s) EXPL | 25 | 12968 | 1251 | 0.00
EXP2 | 25 | 11276 | 9.88

Jlerenna: n - Bpoj ucnurannka; Mean - Apurmernuka cpenuna; SD - CrangapaHa nesujanmja; p —
CraTHCTHYKA 3HAUajHOCT T-TECTA 3a JBa HE3aBUCHA Y30pKa.

VY Tab6enu 40. npuka3aHu Cy pe3ysTaTH T-T€CTa 3a J[Ba HE3aBHCHA y30pKa IapaMeTpa
Op3uHa MpUIMKOM TecTa yydam usmely npse (EXP1, n=25) u npyre ekcriepumeHTanHe
rpyne (EXP2, n=25) na ¢punannom mepewy. Hakon ananuze no6ujeHux nogaraka yrepheHo
J€ Ja OCTOjU CTAaTUCTUYKY 3HayajHa pa3iuka napaMerpa Op3uHa NpUIMKOM TECTa Yydak.
OBaxaB pe3ynTaT Mokasyje Jia Cy pa3jivke y IpUMEHeHUM TPEHAXKHUM MOJETNMA, Kao
eKCIIepUMEHTAIHU (aKTOp, JOBEJE 0 CTATUCTUYKY 3HAYajHUX Pa3jIMKa mapamerpa Op3uHa

IPUIIMKOM TCCTAa Yydah.

Tabesa 41. Pesynratu T-TecTa 3a JBa HE3aBUCHA y30pKa IapaMeTpa pPacTOjame KpeTamba
ontepehemwa/munke ca TeroBuma usmely mpse (EXP1l, n=25) u npyre
excniepumentanae rpyne (EXP2, n=25) ompeherm Tecrom uydam Ha
(bUHATTHOM MEpEeY.

Ilapamerap (jenununa) I'pyna n Mean SD p
PacTojame kpeTama onrepehema/mmunke ca EXP1 25 36.24 5.21 0.7
Teropuma (Cm) EXP2 25 35.72 4.21

Jlerenna: n - bpoj ucnnrannka; Mean - Aput™mernuka cpeauna; SD - Cranpapana nesujanuja; p —
CraTucTHuKa 3Ha4ajHOCT T-TECTa 3a JIBa HE3aBHUCHA y30pKa.

VY Tabenu 41. mpuka3zanu cy pe3yaTaTH T-TECTa 3a JBa HE3aBUCHA y30pKa apaMerpa
pacrojame KpeTama onTepehema/llnnke ca TeroBuMa MpUIMKoOM TecTa uydam u3mel)y npse

(EXP1, n=25) u apyre ekcnepumenTtaine rpymne (EXP2, n=25) na ¢punamHoM Mepemy.
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Hakon ananuze no06ujeHuX nojataka yrBpheHo je Ja He TIOCTOJU CTaTUCTUIKY 3HaYajHa
pasnuka (p>0.05) mapameTpa pacTojame KpeTama ontepehema/IuIKe ca Teropuma
MIPUIMKOM TecTa dydar. OBaKkaB pe3yaTar Mmokasyje JAa pa3jinke y IPUMEHEHUM TPCHAKHUM
MOJIeTTIMa, Ka0 EKCIIEPUMEHTATHU (PaKTOp, HUCY JIOBEJIE O CTATUCTHYKY 3HAYAJHUX pa3IINKa

rapaMmeTpa pacTojame KpeTama ontepehema/lnIKe ca TeroBUMa MPUINKOM TEeCTa Yydakb.

Anannza 100MjeHuX mojaTaka nojeJuHavYHuX mapamMmerapa MUIIMhHe KOHTPaKIyje
NPUIMKOM TecTa Yydam IO0Ka3alia je /1a Cy pasjiuke y MIPUMEHEHUM TPEHAKHIM MOAEINMA,
Ka0 EKCIIEPUMEHTAIHU (PAKTOp, JOBEJIC IO CTATUCTUYKY 3HAYAJHUX PA3IIMKA CAMO Y
napameTpy Op3uHa. BpeaHoct HaBeseHOT mapaMeTpa je Ouia CTaTUCTHYKK 3Ha4yajHo Beha
KOJI MICITUTaHUKA KOjHU Cy OWJIM YKJbYYEHH Y TIOCEOHO MPOrpaMUpaHy TPEHUHT ca

onTepeheH,eM y HECTAOMJIHUM yCJIOBHUMa.
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7.11 YHyTaprpynHe pa3jidKe AaHTPONOMETPHjCKHX KapakTepucTHKa u3Mely
HHUIHjAJTHOT ¥ (PUHATHOT Mepema

Tabesa 42. VYHyTaprpynHe pasiuKe aHTPONOMETPHjCKUX KapaKTepUCTHKa u3Melhy
MHUIHJATHOT ¥ (PMHAIHOT MEpema KOJ| HCIIUTAHUKA MPBE EKCIIEPUMEHTAIHE
rpyne (EXP1, n=25) onpehene T-TecTom 3a 3aBHCHE y30pKe.

Bapuja6aa (jequnria) Mepeme Mean SD p
TeaecHa BucuHa (Cm) WHuunymjanao 180.4 6.24 0.61
duHaHO 180.5 6.2
Tenecna maca (kg) Wuuimjanao 76.8 6.76 0.85
DuHaIHO 76.8 6.4
Macuo TkuBo (%) WuuiujanHo 14.93 4.27 0.3
duHaHO 14.64 3.09

Jlerenna: Mean - Aputmernuka cpenuna; SD - Crangapana nesujauuja; p — CtaTucTiuKa 3Ha4ajHOCT
T-TeCTa 3a 3aBHCHE y30pKe.

VY TaGenu 42. npuka3aHu cy pe3yiTaTu T-TecTa 3a 3aBUCHE y30pKe n3Mel)y HHUIIM]jaTHOT
U (UHATHOT Mepemha aHTPONOMETPH]CKUX KapaKTEPUCTHKA KO/ NCITUTaHUKA TIPBE
excriepumenTtante rpymne (EXP1, n=25). Ananu3om 1o0ujeHnx noaaraka yrepheHo je na e
MOCTOj€ CTATUCTHYKH 3HAYajHE Pa3JIMKe Y aHTPOMOMETPHjCKAM KapaKTePHCTUKaMa HaAKOH

moceOHO nporpaMupaHor Tp€CHHUHIa Cca onTepehe}beM pu HECTaOMITHUM ycjioBUMa.

Tabesa 43. YHyTaprpynHe pas3iuke aHTPONOMETPUJCKUX KapaKTepucThka wu3Mmelhy
WHUIUjATHOT U (PUHATHOT Mepera KO/ UCIIMTAaHUKA APYre eKCIIePUMEHTATHE
rpyne (EXP2, n=25) onpehene T-TecTom 3a 3aBHCHE y30pKe.

Bapuja6aa (jenqunuia) Mepeme Mean SD p
Teaecna pucuHa (CmM) WHuimjanno 179.64 7.04 0.57
DuHaTHO 179.68 7.13
Tenecna maca (kg) Wnnnujanno 77.28 8.17 0.86
DuHaTHO 77.32 7.6
Machno TkuBo (%) Wunnumjanno 15.36 5.08 0.53
DuHATHO 15.27 3.18

Jlerenna: Mean - Aputmernuka cpenuna; SD - Crangapana nesujanuja; p — CraTucTuuka 3Ha4ajHOCT
T-TeCTa 3a 3aBHCHE y30pKe.
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VY Tabenu 43. mpuka3aHu Cy pe3y/iTaTH T-T€CTa 3a 3aBUCHE y30pKe u3Mmel)y nHuimjaIHor
1 (UHATHOT MEpeHha aHTPOIIOMETPHUjCKUX KapaKTEPUCTHKA KO UCITUTAHUKA JPYTe
excriepuMenTtante rpymne (EXP2, n=25). Ananu3om 1o0ujeHnx nogaraka yrepheHo je na e
MIOCTOj€ CTATUCTHYKU 3HAYajHE Pa3IMKe Y aHTPOIMOMETPUJCKUM KapaKTePHUCTUKaMa HAKOH

moce0HO MpOrpaMUpaHOT TPEHUHTa ca onTepehemeM Ipy CTaOMIHUM yCIOBUMA.

Tao0esa 44. YHyTaprpynHe pas3jiMKe aHTPOIIOMETPHJCKMX KapakTepUCTHKa wu3Mely
WHUIUjAIHOT U (PMHATHOT Mepema KoJ ucnuTanuka Koutpoie rpymne (KON,
n=25) oapeheHe T-TecToM 3a 3aBUCHE y30pKE.

Bapuja6ua (jenqunuia) Mepeme Mean SD p
TeaecHa BucuHa (Cm) WHuunyjanno 181.44 6.13 0.57
DuHATHO 181.48 6.15
Tenecna maca (kg) WuuiujanHo 79.04 6.21 0.23
duHaIHO 78.78 6.06
Machno TkuBo (%) Wunnyjanno 15.78 4.89 0.35
duHaIHO 15.31 3.05

Jlerenna: Mean - Aputmernuka cpeausa; SD - Cranmapana aesujanyja; p — CTaTHCTHYKA 3HAYAJHOCT
T-TECTa 3a 3aBHCHE y30pKe.

VY Tabenu 44. npukazaHu Cy pe3yaTaTH T-TECTa 3a 3aBUCHE y30pKe u3mel)y uHunujaaHor
1 GUHAIHOT MEpea AaHTPOIIOMETPHUJCKUX KapaKTEepUCTUKA KO UCIIMTAHUKA KOHTPOJIHE
rpymie (KON, n=25). Ananu3om n1o0HjeHHX MmogaTaka yTBpHeHo je 1a He MocToje
CTaTUCTHYKY 3HAYajHE PA3JIMKE Y aHTPOIIOMETPHjCKUM KapaKTepUCTUKaMa KOJ HCITUTaHUKA

KOJU HUCY OMJIM YKJbYUYEHU HM Y jeJlaH OOJIMK TpEeHUHTa ca onrepehemem.
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7.12 YuyraprpynHe pa3jinke mnapaMerapa mumunhHe koHTpakmuje wusmely
HHUIHjATHOT 1 (PUHATHOT Mepermha KO/ eKCIIePMMEeHTATHHX Ipyna

Tabesa 45. VYHyTaprpynHe pasiuke mnapaMerapa MumnunhHe KOHTpakuuje oxapehene
TECTOM MOTHCAK ca IpyAu u3Mely MHUIMjaIHOT U (UHAIHOT MEpema KO
ucnuTaHuka mnpBe ekcnepumentanHe rpyne (EXP1, n=25) oapehene T1-
TECTOM 3a 3aBUCHE Y30pKe.

IMapamerap (jenununa) Mepeme Mean SD p

Jeano MmakcuMaaHo moHaB/bame (KQ) WuuipjanHo 81 17.62 0.004
DuHaATHO 83.6 15.45

Cuua (N) Wuuimjanao 708.36 294.84 0.133
DuHaTHO 678.32 261.7

Cuara (W) WuuipjanHo 491.44 93.37 0.000
DuHATHO 543.6 98.63

Bp3una (cm/s) WuuiujanHo 103.24 15.23 0.000
DuHaTHO 111.08 14.03

PacTojame kperama ontepehema/munke ca Wunnujanno 25.64 3.29 0.000

Terosuma (Cm) DuHATHO 27.44 3.63

Jlerenna: Mean - Aputmernuka cpenund; SD - Crangapana nesujanuja; p — CtaTucTHUKa 3HAYajHOCT
T-TECTa 3a 3aBHCHE y30pKe.

VY Tabenu 45. npuKa3aHu Cy pe3yJTaTH T-T€CTa 3a 3aBHCHE y30pKe n3Mel)y MHUIUjaTHOT
1 GUHATIHOT Mepemwa napamMerapa MUIIMhHE KOHTPaKI[1je MPUIMKOM TecTa MOTHCAK ca
Tpy/H, KOJ MCIIMTaHUKa NpBe ekcriepumenTande rpymne (EXP1, n=25). Hakon ananu3ze
no0ujeHuX mojaTaka yrBpheHo je 1a MoCToju CTaTUCTHYKHU 3HayajHa pa3iivKka y mapameTpuma
JEIHO MaKCHMAaJIHO ITOHaBJbambe, CHara, Op3uHa M pacTojame KpeTama onrepehema/munke ca
teroBuma. CBU OOpOjaHN TapaMeTpH Cy CTaTUCTUYKH 3Ha4ajHO Behu HaKOH moceGHO
MpOTpaMHUpPaHOT TPEHUHTA ca onrepehemeM pu HecTaOuiTHUM yciaoBuMa. Kon mapamerpa

cuia HUje mpoHalieHa cCTaTUCTUYKK 3HadajHa pasiuka (p>0.05).
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Tabena 46. YHyTaprpynHe pasivke rapaMerapa MUIIMNHE KOHTpakigje oapeheHe TecTom
qyyak u3Mel)y WHUIMjaTHOT M (DUHAITHOT Mepema KONl HWCIHTAHHKA TpPBE

excriepumenTtainne rpyne (EXPL, n=25) oapehene T-TecTom 3a 3aBUCHE Y30pKe.

IMapamerap (jenununma) Mepeme Mean SD p

Jeano makcuMaaHo moHaB/bame (KQ) Wuuipjanao 83.8 155 0.000
DuHAITHO 89.2 14.27

Cuaa (N) WHu1mjainHo 664.92 168.77 0.147
dunHamHO 685.36 169.2

Cuara (W) Wunnyjanno 650.52 212.73 0.000
duHamHO 736.6 195.99

Bp3una (cm/s) WHu1mjainHo 119 15.64 0.000
®DuHaITHO 129.68 12.51

Pacrojame kperama ontepehema/munke ca WHuunyjanao 33.56 5.17 0.002

Teropuma (Cm) ®uHANHO 36.24 5.21

Jlerenna: Mean - Aputmernuka cpenuna; SD - Crangapana nesujauuja; p — CtaTucTuuka 3Ha4ajHOCT
T-TeCTa 3a 3aBHCHE y30pKe.

VY TaGenu 46. mpuka3anu cy pe3yiTaTu T-TecTa 3a 3aBUCHE y30pKe n3Mel)y HHUIIM]jaTHOT
1 (GUHATHOT MEpea MmapaMerapa MUIIMhHE KOHTPAKIIHMje MPUIMKOM TeCTa Yydarh, KO
UCIUTAHUKA MpBe ekcriepuMeHTanne rpyne (EXP1, n=25). Hakon ananuse no0ujeHnx
noJlaTaka yrBpheHo je ce Jja MoCTOju CTaTUCTUYKM 3Ha4yajHa pasjiiKa y mapaMeTpuma jeHO
MaKCHUMaJTHO IOHABJbamhe, CHara, Op3MHa U pacTojambe KpeTama onTepehema/ ke ca
teroBuMa. CBH 1oOpojaHH MapamMeTpu Cy CTaTUCTUYKU 3Ha4ajHO Behr HAKOH OCceOHO
MpOoTrpaMHpaHOT TPEHUHTA ca ontepehemeM pu HecTabuiTHUM yciaoBuMa. Ko mapamerpa

cuia Huje mpoHalieHa cTaTUCTHYKK 3HavajHa pasiauka (P>0.05).

TaGena 47. VHyTaprpynHe pasiuke mapaMeTapa MuIIMhHe KOHTpakuuje opapehene
TECTOM IOTHCAK ca IpyAu u3Mel)y MHHIMjaTHOT UM (UHATHOT MEpema KOoJ
UCTIUTaHUKa npyre ekcriepuMeHtanHe rpyne (EXP2, n=25) oapehene -

TECTOM 3a 3aBUCHEC Y30PKE€.

Iapamerap (jenuuuia) Mepeme Mean SD p

Jeano MmakcuMaHo moHaB/bame (KQ) Wunnujanno 81.8 13.3 0.005
DuHaTHO 84 12.16

Cuua (N) Wnnnujanno 593.24 162.33 0.113
DuHaITHO 629.08 94.76

Cuara (W) WHuiyjanno 490.56 65.95 0.001
DuHATHO 524.64 73.94

Bp3una (cm/s) Wnnnujanno 117.68 16.07 0.92
DuHaITHO 114.4 8.45

PacTojame kpeTama onrepehema/munke ca WHuuiyjanao 24.08 2.38 0.161

TeroBuma (Cm) ®uHaNHO 24.64 1.89

Jlerenna: Mean - Aputmernuka cpenund; SD - Crangapana nesujanuja; p — CraTucTiuka 3Ha4ajHOCT

T-TecTa 3a 3aBHCHE y30pKe.
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VY Tabenu 47. mpuka3aHu Cy pe3y/iTaTH T-T€CTa 3a 3aBUCHE y30pKe u3Mmel)y uHuimjaIHor
1 (UHATHOT Mepema mapaMerapa MUIIMHE KOHTPAKIUje MPHIUKOM TECTa TIOTUCAK ca
Tpy[H, KO UCIUTaHUKa Apyre ekcriepuMenTanHe rpyme (EXP2, n=25). Hakon ananuze
NoOHWjeHuX MmoaTaka yIBpheHo je ce Ja MOCTOju CTATUCTHYKY 3HaYajHa pa3liuKa y
napaMeTpumMa jeJJHO MaKCHMaJIHO TIOHaBJbamkbe U cHara. OBa JiBa mapamerpa Cy CTaTHCTUYKH
3Ha4ajHO Beha HaKOH MOCEOHO MporpaMupaHoOr TPEHUHTA ca onTepehemeM npu cCTaOMITHIM
ycnoBuma. Kon mapamerapa cuna, Op3uHa U pacTojame KpeTama onrepehema/mumnke ca

TEroBUMa HUje mpoHaheHa cTaTUCTUYKY 3Ha4ajHa pa3nuka (p>0.05).

Tabesa 48. VYHyTaprpynHe pas3iuke mapameTapa MulinhHe KOHTpakuuje onapehene
TECTOM 4Yy4am U3Mel)y MHUIUjaTHOT ¥ (PUHATHOT MEpeHa KOJ MCIUTAHHUKA
npyre excriepumentanse rpymne (EXP2, n=25) onpehene T-rectom 3a 3aBUCHE

Y30pKe.
IMapamerap (jenuuuna) Mepeme Mean SD p

Jeano MmakcuMaaHo moHaB/bame (KQ) WuuipjanHo 84.4 15.02 0.009
DuHaATHO 86.2 13.71

Cuaa (N) WuuiujanHo 754.96 114.21 0.187
DuHaTHO 734.2 106.51

Cuara (W) WunnyjanHo 680.92 109.32 0.000
DuHaHO 713.88 117.28

Bp3una (cm/s) WHu1ujanHo 110.2 11.39 0.125
duHamHO 112.76 9.88

Pactojame kpeTama ontepehema/munke ca Wunnyjanno 34.6 4.92 0.005

Teropuma (Cm) ®uHANHO 35.72 4.21

Jlerenna: Mean - Aputmernuka cpenund; SD - Crangapana nesujanuja; p — CtaTuCTHUKa 3HAYajHOCT
T-TecTa 3a 3aBHCHE y30pKe.

VY Tabenu 48. npuka3aHu cy pe3yJTaTH T-T€CTa 3a 3aBHCHE Y30pKe u3Mel)y MHUIMjaTHOT
1 (MHAIHOT Mepema MapameTrapa MUIIKhHE KOHTPaKILIK]je MPUINKOM TeCTa Yydar KOJl
UCTIIUTaHUKa JIpyre ekcnepumenTtaitae rpymne (EXP2, n=25). Hakon ananmuse no0ujeHnx
noJlaTaka yrBpheHo je ce Jia MOCTOju CTAaTUCTUYKU 3HavajHa pa3iiuKa y mapamMeTprmMa jeIHo
MaKCHUMaJTHO IOHABJbaKhe, CHara M pacTojame KpeTama onTepehema/munke ca TeroBuma.
OBa Tpu mapaMmeTrpa cy CTaTUCTUYKHU 3Ha4ajHO Beha HaKOH MOCceOHO MpOorpaMupaHor
TpeHHHra ca ontepehemeM npu crabmiHuM yeinoBuma. Koa napamerapa cua u Op3uHa HUje

npOHaheHa CTaTUCTHUYKU 3HaqajHa pas3jinka.
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8 JTUCKYCHJA

[{uss cipoBeICHOT HCTpakKUBamka OO je yTBphuBame edhekara 0CMOHEEJFHOT TOCEOHO
0OJIMKOBAHOT TPEHHUHTa ca onTepehemeM Npu HeCTAOMITHUM YCIIOBHMA Ha IapaMeTpe
mumuhHe KoHTpaknyje. Kao mTo je mpeTxomHo y MoriaaBiby METO/IE HCTPAXKHUBAha
HABEJICHO, UCIIUTAHUIIM YKJbYUCHH Y HCTPAXKHUBAGE Cy 0JJa0paHy TaKo Ja HEMajy HUKaKBO
MPETXOTHO UCKYCTBO Ca TPEHUHIOM MpH HecTaOWiHUM ycioBuma. Takole, ucnuranumm
HHCY UMaJIi HU TIPETXO/HO 3HAYajHHje MCKYCTBO y TPEHHHTY ca onTepehemeM, npenusHuje,
HUCY OMJIM YKJbYYEHH HU Y jelaH OOJIMK TPeHUHTa ca onTepeheheM y NpeTXOTHHUX JIEBET
MeCeIH OJ1 IIOYETKAa UCTPaKUBamba. Pasiior 3a 0BakBY CENICKIIM]y UCIIMTAHUKA HALILTH CMO Y
pe3yaTatuma HCTpaxuBama Koje cy crposenn Wahl u Behm (2008), mpema kojuma ocode ca
3HAYajHUM UCKYCTBOM y TPEHHHTY ca onTepehemheM 3aCHOBaHOM Ha BexxOaMa ca Cio00aHUM
TErOBMMa He JI0)KHBJbABajJy CTENEH aKTUBAIMje CKEIeTHUX MUIIMha, Koju ce yoOudajeHo

JjaBJba KOJ HETPEHUPAHUX 0CO0A TOKOM TPEHUHTa IIPU HECTAOUITHUM YCIIOBUMA.

VY uctpaxkuBamy cy KopuillheHe Bexx0e MoTHCakK ca IpyAu U uydam, Koje cy u3BoleHe ca
[IMITKOM M TETOBUMA, jep Cy T€ BexOe cacTaBHU JIEJIOBU CBHX IpOrpaMa 3a moBehame cHare u
cuite Murha 1mesor Tena Ko CIoPTHCTa, He3aBUCHO o1 BpcTe criopta (Kraemer, Adams,
Cafkrelli, Dudley, Dooly, Feigenbaum et al., 2002; Komi, 2003; Flack & Kraemer, 2004).
Taxobhe, y 3HauajHoM Opojy 00jaB/bEHUX pasioBa U3 OBE 00JaCTU TECT NOTUCAK ca TPYIH U
TECT uyJam Cy KopuiheHu kao Meroe uctpakusama (Anderson & Behm, 2005; Behm,
Anderson & Cumew, 2002; Bratic, Radovanovic, Ignjatovic, Bojic & Stojiljkovic, 2012;
Goodman, Pearce, Nicholes, Gatt & Fairweather, 2008; Koshida, Urabe, Miyashita, Iwai &
Kagimori, 2008).

VY nHajuenrhe nuTHpaHUM MOHOTpadHjaMa Koje ce 6aBe MpoOIeMaTHKOM TPEHUHTa CHare
HABOJI C€ J1a MPaBWITHO IUIAHUPAH U TPOTPaMUPAH TPEHUHT ca onrepehemeM HaKOH
onpeheHor BpeMeHa y3poKyje aganTaiiyje Koje pe3yiTyjy nosehameM crmocoOHOCTH MUIITha
3a reHepucame oapehene cuie u cuare (Komi, 2003; Flack & Kraemer, 2004). Mehytum, He
MIOCTOjH CarjacHOCT O TOME KOj€ j€ ONTHUMAaJIHO onTepeheme NoTpeGHo 3a pa3Boj MulInhHe

cHare. Y jJeTHOM O]l paHUjUX UCTPaKHBamka, Y KOjJeM Cy y30paK YHHUIU TPETXOAHO
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HECEJICKTOBaHU MCIMTAaHUIIM 0€3 TpeHAXKHOT UCKYCTBa, onrepeherme o1 30% ox BpeaHOCTH
jeIHOTr MaKCUMaITHOT MmoHaBbama (1RM) mokaszano je kao ornrtumaindo (Wilson, Newton,
Murphy & Humphries, 1993). Kacuuja uctpaxuBarmba Ha UCIIMTAHUIIMMA KOjU Cy UMaJIH
MPETXO/IHO TPEHAKHO MCKYCTBO TOKa3aia Cy Jia je onTuMaiHo onrepeheme 3a pa3Boj cHare
ouo ox 40 o 70% ox 1RM (Baker, Nance & Moore, 2001; Cronin, Mcnair & Marshall,
2001; Seigel, Gilders, Staron & Hagerman, 2002). Uako ce 80% ox 1RM Hajuemihe cmarpa
HEOIXOIHUM Ja Ou ce ocTBapuia nmoehama MUIMNHE CUJIE U CHAre KOJ TPEHUPaHUX ocoda
(Kraemer, Adams, Cafkrelli, Dudley, Dooly, Feigenbaum et al., 2002), onrepeheme Tokom
TPEHHUHTa [IPU HECTAOMITHUM YCJIOBMMA Hajuerihe He ucnymasa oBaj ycinos (McBride,
Cormie & Deane, 2006). Pe3ynratu Hame nperxoade munor-ctyauje (Marinkovic,
Radovanovic, & Ignjatovic, 2011) nmoka3asu cy Ja TPSHUHT [TPH HECTAOMIHUM YCIOBHMA ca
onrepehemem o 50% ox 1RM moxke noectu 1o 3HavajHOT MoBehama MutmhHe cHare Ko
MPETXOHO HETPCHUPAHUX UCIUTAaHUKA. 3a cTyneHTe Dakysrera cropra U (GU3HIKOT
BaCIHTama, KOjU HUCY UMaJIH MIPETXOIHO UCKYCTBO Ca TPSHUHTOM IPU HECTAOUITHUM
YCIIOBHMAa, OCMOHeIeJbHU TpeHHUHT ca onrepehemeM o1 50% ox 1RM u3Bohen Ha
mBajiapckoj 1 BOSU-nonty 10Beo je 10 cTaTUCTHYKK 3HadajHOT moBehama mummmhHe cHare
(mpouentyanHo noBehame mummhae cHare je u3Hocuio 11,25% tectoM moTucak ca rpyau u
16,2% tectoMm uyuam). OBaKBH pe3yaTaTH Cy HAM yKa3al Ja je CMambeHo ontepeherne
TOKOM TPEHHUHTA IPU HECTAOMIIHUM YCIIOBUMAa BEPOBATHO KOMIIEH30BaHO BUCOKMM HUBOWMA
aKTHUBAIM]je MUITMha 1 MEXaHU3MHUMa HEYpOJIOolIKe U HeypomuIinnhHe aganTaiuje. Takohe,
pe3yiaTaTy HaBeJeHe MUIOT-CTY/Mje Cy HaM yKazaiu Ja je onrepeheme o1 50% ox 1RM 3a
BexOe MOTHCaK ca IpyaM Ha IIBAjIapCcKoj JIONTU U yydyaw Ha BOSU-nonTu agexkBaTHu
CTUMYJIYCH 33 UHUIIM]AIH]y aJlallTallije CKEeJICTHUX MHUIIMha KO/ MPETX0HO HETPEHUPAHUX
WCTIUTaHUKa. 300T TOra CMO ce y TUIaHUpPamky OCMOHEIEJFHOT €KCIIEPUMEHTATTHOT Iporpama y
onrosapajyhum ycnosuma omnmyunin 3a onrepeheme oq 50% on 1RM 3a BexxOe notucak ca

TPy U dydah.

Tpajame ekcriepuMEHTAITHOT Iporpama y Jy»KHHH 01 0caM Henlesba oapeleHo je Ha
OCHOBY BpeMeHa IOTPeOHOT 3a pa3BHjame pusnonomkux agantanuja (Komi, 2003; Flack &
Kraemer, 2004; PagoBanoBuh & Urmwarosuh, 2009) 1 npeTx0JHO CIIPOBEICHUX
UCTpaXKHBama y 00JacTH KOjoM ce Haiie ucrpaxubame 6asmio (Kibele & Behm, 2009;

Sparkes & Behm, 2010).
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KoHTposnHa rpyma ucnutaHuka je yBpIiTeHa Yy UCTpaKUBambe Ja 01 ce MIPOBEpUO yTUIA]
CBaKOJHEBHE (PU3MUKE aKTUBHOCTH, oJjpeleHe TMUHUM aUHUTETHMA UCTIUTAaHUKA U
nporpamomM HactaBe Ha @akynreTy copTa U (pU3MUKOT BaclHTama Y HuBep3uTera y Humy,
Ha BPEAHOCT MapaMeTpa jeTHO MAaKCUMAaITHO OHaBJbamke oapeheHnm oarosapajyhum
tectoBuMa. OcTany napaMerpu MulnhHe KOHTpakIuje KopuiheH y ucTpaxuBamy (Cuia,
cHara, Op3uMHa U pacTojame KpeTama onrepehema/IuIKe ca TeroBuMa) HUCY ojapehuBaHu
KOJI MICIIUTaHUKA KOHTPOJIHE TpyIe jep Ou mopehema Onina HeaekBaTHa 300T YHIbEHUIIE Ja
Cy UCIIUTaHUILIM U3 EKCIIEPUMEHTAIIHUX Ipylia UMaJIU YKYITHO 16 TpeHUHra (TOKOM CBaKor
IIeCT cepuja ca ocaM MOHaBJbamka CBaKe O] BexXOU) y KojuMa cy BexOanu ca ontepehemeM u
Ha Ha4YMH KOJUM Ce M3BOJIC TECTOBHU 3a oJjpehuBame HaBeJeHUX MapaMeTapa. AHanu3a
nobujenux pesynrara (tadene 14 u 15) mokaszana je na cy rpyre Owie yjeIHaueHe y OqHOCY
Ha IapaMeTap jeTHO MaKCHMAIIHO ITOHABJbAE OJJpel)eH TEeCTOM IMOTUCAK ca TPYIH U TECTOM

gydaks IIpe OTIIOYHBaba CKCIICPUMCEHTAJIHOT ITporpama.

VYjenHaueHOCT UCITUTAHUKA [TPeMa aHTPOIIOMETPH]CKUM KapakTepucTukama (tadene 4-7)
IIpe OTIOYUbabha EKCIIEPUMEHTAIHOT IOCTYIKa oMOryhuiia HaMm je 1a UCKJbYYMMO YTHIIA]
OBHX Bapujabiy, Kao MOTEHIIMjAIHUX ACTEPMUHATH UCII0JbaBamkha MUIIIMNHE CHIIE U CHAare, Ha

MOTeHIM]jamHe eeKTe eKCIIEPUMEHTAITHOT TIporpama.

OpacycTBO CTaTUCTUUKH 3HAUYAJHUX PA3IMKa UCITUTUBAHUX aHTPOIOMETPH]CKUX
KapakTepHCcTHKa U3Mel)y rpyna HaKkoH 3aBpllIeTKa eKCIIEpPUMEHTAIHOT MOoCcTyIKa (Tadbene 19-
21) u jour BUIIIE OJICYCTBO CTATUCTUYKHU 3HAYAjHUX pa3jinKa yHyTap rpymna (tadene 42-44)
MoKasaJie cy Jla ocaM HeJlesba TpeHuHra ca ontepehemem o1 50% ox 1RM He npezacrasiba
CTUMYJYC KOju OU nHUIMpao MUMIMhHy xuneprpodujy. MokeMo NpeTrnocTaBUTH Ja HU
Iy’KUHA Tpajamka eKCIEPUMEHTAIHOT porpamMa, HUTH MEXaHUYKO onTepeheme (cTpec)
KOMIIOHEHTH MUIIMNHOT cHcTeMa ca KOpUIITeHUM ontepehemeM, HUCY OMIM JOBOJbHHU Aa OU
MOKPEHYJIM CUTHAIHE IPOTENHCKE MEXaHU3Me aKTUBAIlM]je I'eHa OJJrOBOPHHX 32 CTUMYJIALIU]y
CHHTE3€ IPOTerHa Koju Ou pe3ynroBaiu nosehamem mace 6e3macHor TkuBa (Abernethy,
Jurimae, Logan, Taylor & Thayer, 1994; Hortobagyi, Hill, Houmard, Fraser, Lambert &
Israel,1996; Kraemer, Fleck & Evans, 1996; Glass, 2003).

AyTopH JIBa BeJIMKa Mperieana ucrpaxknsama (Anderson & Behm, 2005; Behm,
Drinkwater, Willardson & Cowley, 2010) gounim cy 10 3akJbydKa Jia KpaTKOTPajHH
MpOrpaMu TPEHUHTa ca onTepehemeM IpU HeCTAOMIIHUM YCIOBUMAa MMajy TEHJCHIHU]Y Aa

CTUMYJIAIITY HEYPOJIOIIKY aIalTaIlH]y MIPEe HETO META0OJNYKY aIaNTalujy U XUNepTpodujy
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ckeneTHux Mummha. ITomro ce TPCHUHI'OM IIpH HECTAOMITHUM YCJIOBHUMaA ITOCTUXXY BUIIIN
HUBOM MHUIIKMOHE aKTI/IBaHI/Ije ca MalbUM onTepeheH,eM, TO MOXC UMATH IIO3UTHBAH yTI/II_[aj Ha

mumhe u 3rn0060Be y cioptcku crienuduaanM rnporpamuma tperunra (Behm, Drinkwater,
Willardson & Cowley, 2010).

TpenuHr ca ontepehemeM pu HeCTAOMITHUM yCIOBHMA Tpeba Ja pe3yinTyje pa3BojeM
BUIIMX HABOA aKTHBAIMje CKEJICTHUX MUIIMha Mpeko moBehaHor ocnamama Ha OIIITE U
nokanHe munmhe ctabuimsarope. Pe3ynraTi HeaBHO CIIPOBEICHOT UCTPAXKUBaba, KOje Cy
ciposenu Sparkes u Benm (2010) nokazanu cy 1a TPEHHHT MPETXOHO HETPSHUPAHUX 0C00a
IIPY HECTAOWITHUM YCIIOBHMA ca MambuM ontepehemem Moxe y Behoj Mepu 11a 1oBeze 10
nosehama MulmhHe cHare y oJJHOCY Ha TpeHUHT ca Behum onrepehemem Ha cripaBama 3a

BexxOame.

Pesynraru uctpaxuBama y KojeM cy cTyneHTu dakynTera cropra U GU3nIKor
BaCIUTamka, KOJU HUCY UMaJIU MPETXOJHO UCKYCTBO Ca TPEHUHTOM IPU HECTAOUITHUM
YCIIOBUMA, H3BOJIMIIN BEKOE TIOTHCAK ca TPy U uydam ca ontepehemem 70% on 1RM Ha
mBajuapckoj 1 BOSU-nontu nokasanu cy CTATUCTHYKKA BUCOKO 3HAYAJHO CMACHE
MumrhHe cHare y OIHOCY Ha MCT€ MapaMeTpe Mpu u3Bohemy BexOe y CTaOUIHUM yCIOBUMA
(Bratic, Radovanovic, Ignjatovic, Bojic & Stojiljkovic, 2012). Ayropu cy pa3sior 3a Tako
3HAa4YajHO CMamkeHhe MUIIMNHE CHAare HAllIK Y MPETIIOCTABIHN Aa Cy MUIIUOH TPYTHOT U
paMeHOT 1ojaca, TOKOM H3Bolema BexOe MoTHcak ca rpy/aIu, IpBo Mopaiu j1a obe3oene
CTaOMIIHOCT MOJpyyja OKO 3r7100a paMeHa ILTO je J0BEJIO 10 CMambemha MOIryhHOCTH 32
MIPOU3BO/IY CUIIE M CMamkeha Op3uHe nokpeTa. OBakBO TyMadyewe CMambeha MULIMhHE
CHare TOKOM M3BOlerma BeXXOU NpY HECTAOMITHIM yCJIOBHMA KOJT HEUCKYCHHX 0c00a
00jaBJbCHO je U y CIIMYHO KOHIMITUPAaHUM HcTakuBamuMa (Behm, Anderson & Cumew,
2002; Koshida, Urabe, Miyashita, lwai & Kagimori, 2008). Takohe, npu u3Bohemy BexOe
qyqam U JIp>Kambe HIUIKE ca TerOBUMA MPU HECTAOMITHUM YCIOBHMA BEPOBATHO JTOBOIM 10
noBehama KOHTpakIyja MulInha ctabunu3aropa 1 CMambeha MUIIMhHE KOOpAUHALIK]E HITO
pe3yaTyje 3HaYajHUM CMambeHheM CIIOCOOHOCTH MHIIMha 3a CTBapame Cuile, Kao U 3HaYajHUM
cMamemeM Op3uHe mokpeta (Anderson & Behm, 2005; Bratic, Radovanovic, Ignjatovic,
Bojic & Stojiljkovic, 2012).

AHanm3a pe3yirara CpoBeJeHOT HCTpakuBama (Tadene 28 u 29) mokazana je 1a He
MOCTOj€ CTATUCTHYKH 3HAYajHE pa3IuKe nu3Mel)y rpymna ucnuTaHuka, OTHOCHO J1a UCTIUTAHUIIHA

eKCIIepUMEHTAIHUX TPyla HUCY HaKOH TPEHUHTa ca onTepeheeM OCTBapUIIU CTATUCTUYKU
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3Ha4ajHO MoBehame nmapaMerpa jeTHO MaKCUMAITHO ITOHABJbAKE OJpel)eHUM TECTOM IMOTHCAK
ca rpylid ¥ TECTOM Yydar Y OJHOCY Ha UCITUTAHUKE KOHTPOJIHE TPYIe KOjH HUCY OWIH
YKJbYYECHHU HH Y jeJlaH 0OJIMK TpeHHHTa ca onrtepehemem. OBakaB Halla3 HaIllET UCTPAKHUBAbHA
jacHo mokasyje aa TpeHuHr ca ontepehemem ox 50% ox 1RM, 6e3 003upa Ha ycioBe
n3Bohema (CTaOMIIHA MITH HECTAOWIIHM YCJIOBH ), HE MPECTaBIba aJicKBaTaH CTUMYJIYC 3a
noBehame mapameTpa jeTHO MAaKCHMAJTHO TTOHABJbakbe KO (PH3UKHM aKTUBHHX 0co0a Koje
HEMajy HUKaKBO MIPETXOJHO UCKYCTBO Ca TPEHUHTOM IPH HECTAOMIIHUM YCIIOBUMA, Ka0 HU
MPETXOHO 3HaYajHHje UCKYCTBO Y TPEHUHTY ca ontepehememM. 300r Tora cmMarpamo sa
TpeHuHr ca ontepehemem oa 50% o 1RM Ge3 063upa Ha ycinoBe uzBohema He MOKe OUTH
edukacan METOJ] TPEHUHTa KaJia je 1I1Jb noBehame MakcumanHe mumuhae cuie. Jlooujenu
pe3yiTaTH U Hallle aHaJIN3€e CY Y CKJIay ca pe3yiITaTuMa CIIpOBEACHUX NCTPAKUBAHA
(Goodman, Pearce, Nicholes, Gatt & Fairweather, 2008; Koshida, Urabe, Miyashita, Iwai &
Kagimori, 2008). YK0IHKO y3 IPETX0HO HaBEICHE YHILEHUIIE Y3MEMO Y 003Hp J1a BexOe
KOj€ ce U3BOJIC MPU HECTAOMIIHUM YCJIIOBUMA MOTY JIOBECTH JIO aHKCHO3HOCTH OJI T1a/1a KOJI
0co0a Koje HeMajy HUKAKBO MPETXOAHO UCKYCTBO Ca TPEHUHTOM MPU HECTAOMITHUM
YCIIOBHMA, Ka0 HU MPETXOIHO JY>KE HCKYCTBO y TPEHUHTY ca onTepehemem, OHAa TPEHUHT ca
onrtepehemeM Npu HeCTAaOUIHUM yCIOBUMA HEe MOKe J1a Oy/ie mpenopy4eH Kao epuxkacHuju
MoJiel 3a moBehame MakcuMaliHe MUIIMhHe cuiie y 0JIHOCY Ha yoOu4ajeHu

(,,TpaAMIIMOHAIHU ) TPEHUHT ca onrepehemeM npu CTaOUITHUM YCIOBHUMA.

Amnanu3za pesynraTa MyJaTUBapUjaHTHE aHanu3e BapujaHce (Tabena 30) nokasana je 1a cy
pas3iuKe y MpUMEHEHIM TPEHAKHAM MOJEITNMa, Kao eKCIIepUMEHTaTHH (hakTop, T0oBeIe 10
CTaTUCTMYKHU 3HAYAjHUX Pa3IMKa y BpeAHOCTHMA apameTapa MUIIMhHEe KOHTpaKLuje
oapeheHuM TecToM MOTUCAK ca Tpyau. Takole, CTATUCTUYKY 3HAYajHE pa3IvKe HacTaje cy y
BpEIHOCTHMA NapaMeTapa MulihHe KoHTpakiuje oapehenum Tectom uydam (Tabena 31).
O06e ananm3e Ccy Mmokasaje Jia je TPEHUHT ca onrepehemeM Mpyu HECTAOUITHUM yCIIOBUMA
JIOBEO JI0 CTAaTUCTUYKM 3Ha4yajHO Beher mopacra napamerapa MUIIMhHE KOHTpaKIIKje
npuiarkoM oba kopuirheHa recta. HaBenenu pesynraTu, y3 MpeTX0HO MOKa3aHO 0/ICYCTBO
3Ha4YajHUX pa3jivKa aHTPOIIOMETPH]CKHX KapaKTepPUCTHKA, T0Ka3y]jy J1a nosehame
napaMmerapa MUIIMhHE KOHTPAKI[Mje He 3aXTeBa YBEK XUMEPTPoPHjy MUIIMNHUX BlIaKaHa.
Hamm Hanasu cy y ckiay ca pe3yaTatiMa CIMYHO KOHIIMITUPAHUX UCTPAKUBAHA
CIIPOBEJICHUX TOKOM IpoTekiie Aenenuje (Aagaard, Simonsen, Andersen, Magnusson &
Dyhre-Poulsen, 2002; Aagaard, 2003). 30or Tora je BpJj0 BEpOBaTHO Jia Cy IPOMEHE

HeypoJomKuX (akTopa, Koje HacTajy y paHuM (pazama aganTaiiyje Ha TPEHUHT ca
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onrepehemem (Gibala, MacDougall & Tarnopolsky, 1995; Sale, 1998; Carroll, Riek &
Carson, 2001), 3navajHo yrHnaie Ha nmoBehame mapamerapa MUIIHiHE KOHTPAKIIH]€E IITO j€ Y

CKJIaJy ca paHUjUM HCTPAKUBABHIMA.

AHanm3za pesyiraTa ojeJMHavYHuX apamerapa MulhHe KoHTpakiuje oapehennx
TECTOM ToTHCaK ca rpynu (Tabene 32-35) mokaszana je fa cy pa3iiuke y IPUMEHECHIM
TPEHaXHUM MOJIENIUMa, Ka0 eKCIIEPUMEHTAITHH (PAKTOP, JOBEIIE 10 CTATHCTUYKH 3HAYA]HUX
pasiiiKa camo y mapaMeTpy pacTojame KpeTama onrepehema/munke ca teropuma (Tabena
36). BpeaHocT HaBeIeHOT MmapaMeTpa je Ouna CTaTUCTHYKH 3HauajHO Beha Ko/ MCUTaHuKa
KOjU Cy OWJIM YKJbYYEHU Y TTOCEOHO MPOrpaMHUpaHy TPEHUHT ca onrepehemeM y

HectabunmHuM ycnouma (I'padukoHn 5).

P <0.05

~ ~ w
o w =}

=
w

onTepehiema/mMuNKe ca
"

PacTojame KpeTama
TeropuMa (cm)

"

o

EXP1 ‘ EXP2

I'pajguxon 5. CraTHCTHUKM 3Ha4yajHa  pasziMKa [apaMeTpa pacTojame  KpeTama
onrtepehema/muIKe ca TeropuMa u3Mmel)y eKcriepuMeHTaIHUX Ipyla HaKoH
€KCIIPUMEHTAIHOT MOCTYTIKA.

MokeMO /1a IPETIOCTaBIMO JIa je Y MIOYETKY eKCIIEPHUMEHTAITHOT TPEeTMaHa N3BOhemke
BekO€ MOTHCAK ca TPYAH Ha MIBAjIapCKO]j JIONTH OMIIO OTEKAaHO 300T HECTAOUITHOCTH, IITO j€
JIOBEJIO J10 TyKET Tpajama U cMameHe Op3uHe koHeHTpuuHe dasze LIC. TakBo criopuje
OJIBHjam-€ j€ BEpOBAaTHO UCITUTAHUIIMMA IIPBE €KCIIEPUMEHTAJIHE IPYTIe 103B0JbaBaJIO BUIIIE
BpEMEHa 3a IyHY €KCTEeH3H]y pyKYy Npu Bpahamwy MIUIKE ca TETOBUMA Y TIOYETHY MO3HULIH]Y,
300T 4era je mapaMmeTap pacTojame KpeTama ontepehema/mumnke ca TeroBuMa 6mo sehu.
Kana ce Tokom ocaM Hezesba Tpajamba TPEHUHTa, Kao MOCIeIUIa HEYPOJIOIIKUX a/lanTallyja,
Op3rHa KOHTpakIyje nmosehania, To je pe3yaToBajo CTAaTUCTHUYKU 3Ha4YajHUM roBehamem

BPEJAHOCTH MapameTapa MUIIMhHE KOHTpaKLMje IPUIUKOM (PUHAIHOT TeCTa MOTHCAK ca

Tpyau.
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PaHuju ekcriepuMEeHTH U MHJIOT-UCTPAKUBAA Cy TOKYMEHTOBAIIN Mambe Op3HHE Y
KOHIICHTPHYHO] (a3u TOKOM H3Bohema BexOe morucak ca rpyau (Zemkova & Hamar, 2010)
u Behy EMI" akTuBHOCT Mutmha Koju cTabuiau3yjy TpyI Ipy HeCTaOUITHUM Yy ropehemy ca

CTaOMJIHUM YCIIOBMMAa TOKOM IOTHCKa IBOPYYHHX Terosa ¢ rpyau (Marshall & Murphy,
2006).

AHann3a nojeJMHaYHMUX MapaMeTapa MUIIMhHE KOHTpaKIuje opeheHnX TeCToM uydam
MOKa3yje J1a je BpeAHOCT ImapaMerpa Op3uHa Ouiia CTaTUCTUYKK 3Ha4ajHO Beha ko
HCIIUTAHWKA KOjH Cy OWJIN YKJbYYCHH Y IIOCEOHO POrpaMUPaHU TPSHUHT ca onTepehemeM y
HectabumauM ycoBuMma (Tabena 40), ok nu3mely ocranux mapamerapa HECY yTBpheHe
3HauajHe pasznuke (Tabene 37, 38, 39 u 41). V3pok 3HauajHo Behoj Op3uHU TOKOM H3BOhema
BexOe Uyuarmk HAKOH OCMOHEICJHHOT TPEHHUHTA ca onTepehemeM y HecTaOMITHUM yCIIoBUMa
HaJIa3MMO Y BUIITMM HUBOMMA aKTHBAILK]je M pa3Bojy cradmimsnpajyhe pynkuuje mumunha
JTyMOO-CaKpaITHOT M TOPEHET JTyMOATHOT Jiejia KHIMe, Kao U JYOOKHX a0IOMUHATHUX
mummha. HaBeneHe agantuBHe MPOMEHE Cy BEPOBATHO JOBEJIE J0 TOTa Ja HAKOH 0caM
HeJleJba TPEHUHTa MUY Oy/ly aHTa)KOBaHM Ha KOH3MCTEHTHHUjU HAYWH, IITO je oMoryhuio

3Ha4ajHo Behy Op3uny mummhnae konTpakyje (I'paduxon 6).

P <0.05
140 I
120 - I
100
=
g5 80
<
@ 60 -
=
5
Q2 40
=]
20
0 > L
EXP1 EXP 2

I'paduxkon 6. CratucTuuku  3HaYajHa  pasiMka  mapamerpa  Op3uHa  u3Mehy
CKCIICPUMCHTAJIHUX I'pyIlla HAKOH CKCIIPUMCHTAJIHOT IMOCTYIIKA.

[ToBehawe koMIpecuBHUX cuila u3Mel)y TyMOaHUX NMPIBEHOBA, yUBpIINEHe TOT Jela
KnuMe 1 Beha cTabuimHOCT cy Moryhu ajlanTUBHM MEXaHU3MH KOjU CY JONPUHENN oBehamwy
Op3une mummhHe koHTpakuuje. Takohe, peasHo je MPeTocTaBUTH J1a je OO0 U J10
no0oJbIlIakha y KOOPAWHAIM]H aKTUBUPAaba CHHEPTUCTUYKUX U aHTarOHUCTUYKHUX MHIIHha.

OcHoOBY 3a HaBe/leHa TyMauekwa JOOMJEHUX pe3yaTara 1ajy HaM pe3yJITaTH MPETXOJHUX
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uctpaxkuBama (Carroll, Barry & Riek, 2001; Kornecki, Kebel & Siemienski, 2001; Behm,
Leonard & Young, 2003; Mcgill, Grenier, Kavcic & Cholewicki, 2003; Willardson, 2007).

PesynTatu Haler ucTpakuBama 1MoKasyjy Aa Koa Koj 0co0a Koje HeMajy HUKaKBO
MPETXOAHO UCKYCTBO Ca TPEHUHTOM IIPH HECTAOMIIHUM YCIIOBHUMA, Ka0 HU MPETXOIHO JTyXKe
HCKYCTBO Y TPEHHUHTY ca ontepehemeM, OCMOHEeAeJbHU TPpEeHHHT ca ontepehemem ox 50% oxn
1RM, 6e3 003upa Ha yciioBe n3BOhema (CTaOMIIHN MITM HECTAOWIIHH YCJIOBH ), IOBOAH JI0
CTaTUCTHYKH 3HAYajHOT MmoBehama BpeIHOCTH jeIHOT MAaKCHMAJIHOT IMOHaBJbama (1RM)
oapeheHor TecToM MOTUCAK ca Ipyau (Tadene 45 u 47) u TecToM uydam (Tadese 46 u 48)
M3BEIEHNM ca TeroBuma U munkoM. Hemro Behu npouenar nobossiama Bpenrnoct 1RM
HACTAo j€ KOJI UCTIMTaHUKA KOjU Cy OWJIM YKJbYYCHH y TPEHUHT ca ontepehemem mpu
HECTa0MIIHUM YCIIOBHMA y OJIHOCY Ha UCIIUTAHUKE KOJU CY UCTU TPEHUHT U3BOJWIH Y
crabminuM ycrnosuma. Ha ['padukony 7. mpukazane cy BpeaHocTy noBehama mapamerpa
jeIHO MaKCHMAITHO MOHaBJbamke: 3,2% moBehama y ogHocy Ha 2,7% moBehama TecTom

noTucak ca kiyne u 6,4% nosehama y onHocy Ha 2,1% nosehama TecToM uyyam.

o* 6.4%* 2.7%* 2.1%*
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BpepgHoCT jegHOr MaKCHMATHOT MoHaekaba (1RM)

TTotHcak Uyuars TTotmcax Uyuars
carpyamu ca rpyau
EXP1 EXP 2

I'paguxon 7. IlponenryanHo noehame BpeJHOCTH NMapaMeTpa jeTHO MaKCUMAIIHO
MOHABJbahE KOJI UICIIUTAHUKA €KCIIEPUMEHTAIHUX IpyIia HAKOH
OCMOHEJIEJbHOT TPEHUHTA ca onrepehemeM.

MehyTtum, pe3ynraTi CIpoBEACHOT HCTPaKMBamba He TOJPKaBajy UJiejy J1a je TPEHUHT
ca onrepehemem o011 50% ox 1RM npu HecTaOuiHUM yciioBUMa Ha 1mBajiapckoj 1 BOSU-
JIONTH e(pUKACHUJU METO[I 3a MoBehame BpeAHOCTH MapaMeTpa jeTHO MaKCUMAaTHO
MOHaBJbakE 0] yoOudajeHor (,,TpaJullMOHAIIHOT ) TPEHUHTa ca onTepehemeM Npu

CTAaOWJIHMM YCJIOBHMA, jep HE IMOCTOje 3HauajHe pa3auke u3Mely rpymna HakoH ocaM Hezesba
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Tpenunra (tabdene 32 u 37). Ob6jammeme 3a J00HjeHe pe3yiITare MOKeMO Hah¥l y YMHEHUIN
1a BexOe MOTUCAK ca TPYIH U Yydam M3BEJICHE Ca TErOBMMA U IIUIIKOM Ha CTAOUITHO]
MOJTO3U K01 0c00a Koje HEMajy HUKAKBO MPETXOJHO UCKYCTBO Ca TPEHUHTOM IPH
HECTaOMIIHUM YCIIOBHMA, KA0 HU MPETXOTHO AY>KE UCKYCTBO Y TPEHUHTY ca onrtepehemeM,
Beh mpy»kajy T0BOJbHM MOJICTHUIIA] 32 HEPBHU M MUIIMhHU cucTeM. 300T Tora 104aTHH
CTHMYJTyC KOjH OCTBapajy HectabuiHe moajore (mBajuapcka wim BOSU-nonra) Ha omrire u
nokaHe mutrhe crabunm3aTope octaje 6e3 amanTUBHOT oroBopa. M3ocTanak yop3ama
HEYpOJIOIIKKX aJanTaiuja, Koje Ou pesynropaine moBehameM MEeHTpaIHEe CTaOUITHOCTH,
BEPOBATHO je pa3Jior 300T Yera He MOCTOje CTATHCTUYKH 3HaYajHe pa3sinke u3Mely rpyma y
BPEIIHOCTH jeTHOT MAaKCHMAJTHOT TIOHABJhaha Y OJIHOCY Ha YCJIOBE TPEHUHTA ca onrepehemeM
Ka0 eKCIIepUMEHTAITHOT (pakTopa. Y MPHIOT OBAKBOM Haja3y HalleT UCTPAKUBAA ULy
pe3yJNITaTH CTYAHje KOJH Cy IMOKa3aJv Ja He TIOCTOje CTATUCTUYKY 3HAYAJHE PA3JIHKE Y
BPEIHOCTUMA jeTHOI MAaKCUMAITHOT MOHaBJbatkba U EMI™ akTHBHOCTH BEJTMKUX MHIIKha
IPYIHOT M PAMEHOT I10jaca TOKOM BEXO€ IMOTHCAK ca rPy/AX Ha IIBAjI[apCKO] JIONTH Y OAHOCY
Ha UCTy BexOy u3BesieHy ca paBHe kiyrne (Goodman, Pearce, Nicholes, Gatt & Fairweather,
2008).

AHanu3a pe3yirara UHUIUJaIHOT U (PUHAIHOT Mepema napameTapa MuminhHe
KOHTpPAKIIMje MPUIMKOM TeCTa MOTHUCAK ca TPYId U dydar (Tadesne 45 u 46) Kox HCITUTaHUKA
KOjU cy OWJIM YKJbYYEHH Y TIOCEOHO NMpOorpaMUpaH TPEHUHT ca onTepehemeM y
HECTaOMIHUM yCIIOBHMMA, MMOTBP/AMIIA j€ J]a Cy OBAaKBM HAYMHU M3BOlema BEKOU aIeKBaTHU
CTHUMYJTYCH 3a TIOKPETAE U YCIIOCTaBIhahe MEXaHN3aMa ajanTallyje CKeJeTHUX MuImha
KOJI MPETXOAHO HETPEHUPAHUX UCTIUTaHUKA. V30CTaHaK CTATUCTUYKHU 3HAYAJHUX PA3JIUKa
napameTpa cuia oipel)eHor TeCToM MOTHCAK ca Py U TECTOM dydamw HOTBphyje aa je
ontepeheme 50% on 1RM, yak 1 y HecTaOUITHUM yCIOBHMA, HEAOBOJFHU CTUMYITYC 32 Pa3Boj
munrhHe cuiie Ko oco0a Koje HeMajy HUKaKBO IPETXOIHO UCKYCTBO ca TPEHUHI'OM IIPH

HECTaOUJIHUM YCIIOBUMA, aJId C€ PEJOBHO OaBe PU3NYKOM aKTHUBHOLINY.

AHanu3a pe3yirara UHUIUJaIHOT U (PUHAIHOT Mepema napameTapa MuminhHe
KOHTpaKIije oapel)eHrM TecToM MoTHCaK ca rPyAu U TeCTOM uyuam (tadene 47 u 48) xon
HCIIUTaHHUKA KOjU Cy OUIIN YKJbYYEHH Y TTOCEOHO MPOrpaMUpaHy TPEHHUHT ca onTepehemeM y
CTaOMIIHUM YCIIOBHMA, TIOTBPJIMJIA j€ J1a TIPABHITHO TUTAHUPAH U MPOTpaMUpaH TPEHHUHT ca
ontepehemeM HaKOH ofjpel)eHor BpeMeHa y3poKyje ajanTaiyje Koje pe3yiryjy nopehamem
HeKux cnocobHoctu muinnha. Mehyrum, onrepeheme ox 50% on 1RM 3a BexOe notucak ca

TPy U 4y4am y CTaOMIIHUM yCJIOBMMA j€ HEIOBOJbHU CTUMYJTYC 3a 3HauajHHje moBehame
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cuiie u Op3une. Kako oBzie 1ogaTHUX CTUMYITyca 3a BHIIE HUBOE aKTHUBAlMje MUMKha Hije
On1o, n3ocTale cy aJanTHBHE MPOMEHE Koje Ou CTBOpHIIE yciIoBe 3a moBehame napamerapa
mumhae koutpakuuje (Marinkovi¢, Bratié, Ignjatovi¢ & Radovanovié, 2012). Cmarpamo na
OBAKBH HaJIa3W YHYTapIPYIHUX pa3iivKa Ipykajy J0JaTHO 00jalImbenhe 3a IPEeTX0IHO
aHaIM3MpaHe pe3yiTaTe MyJITHBapHjaHTHE aHAIM3e BapHjaHCe Koja je Mmokasajia aa cy
pa3iuKe y MIPUMEHEHNM TPEHAKHUM MOJEIHNMA, Kao eKCIIEPUMEHTAIHU (aKTop, TOBENE /10
CTaTUCTHYKHU 3HAYAjHUX Pa3]IMKa y BPEJHOCTHMA MapaMeTapa MUlnhHe KOHTpaKIyje

oJlpeheHnX TeCTOM MOTHCAK ca IPYAU U TECTOM Uydam.

Mapjan Mapunkosuh



JloKTopcKa aucepranmja Cmpana | 85

9 3AKJ/BYYAK

HcrpakuBame je CIpOBEICHO ca OCHOBHHUM LINUJBEM J1a C€ yTBpAE edexTH
OCMOHE/ICJPHOT TIOCEOHO OOJIMKOBAHOT TPEHHUHTa ca onTepehemeM npu HeCcTabUITHUM

ycIIOBUMa Ha MapaMmeTpe MUIIMhHEe KOHTPaKIHje.

YkynHH y30pak o0yxBaheH OBUM UCTPaXKMUBAKHEM YUHUJIIO j€ 75 UCIIUTaHUKA, MYIIKOT
noJia, y3pacta oz 19 o 22 ronvHa Koju Cy pacroieJbeHu y TpH rpyme. Mcnuranunu cy
onabpaHu Tako Jia HeMajy HUKaKBO MPETXO0HO UCKYCTBO Ca TPEHUHTOM IPH HECTaOMITHUM
yCJIOBHMMA, Ka0 HU MIPETXOAHO 3HauajHUje UCKYCTBO Y TpEHUHTY ca ontepehemem. [1pBy
eKcriepuMeHTaHy rpyny (N=25) YuHIIN Cy UCIIUTAHUIM KOjH Cy TIOPE CBOJUX YOOUYajeHHX
JTHEBHUX (PU3MUKUX aKTUBHOCTH OMJIM YKJbYUEHH y MOCEOHO MpOrpaMHpaHu TPEHUHT ca
ontepehemeM npu HecTaOWITHUM ycioBuMa. Jpyry excriepuMeHTanny rpymy (N=25) yuHuIN
Cy UCIIUTaHHIIM KOjH Cy MOpPeJ CBOJUX yOOUUajeHUX THEBHUX (PU3MUKUX aKTUBHOCTU OMIIH
YKJbY4YEHH y TOCEOHO MPOrpaMUpaHu TPEHHUHT ca onTepehemeM NMpu CTaOUITHUM YCIOBUMA.
KonTposnny rpymny (N=25) 4uHUIN Cy UCTTUTAHUIK KOjU CY UMAJIA CaMo yoOHu4ajeHe THEBHE
(U3MYKHUX aKTUBHOCTH U HUCY OMJIM YKJbYUYEHH HU Y jelaH OOJIMK TPEHUHTa ca
onrepehemeM. Peann3oBanu eKCIIEpUMEHTAIIHN TIPOTpaM je Tpajao ocam Hezesba (16

TPCHUHTA).

[Tpaheno je net mapamerapa MumnhHe KOHTPaKIIK]j€: J€JHO MAKCUMAJIHO TOHABJbAE,
cuiIa, cHara, Op3uHa U pacTojame KpeTama onrepehemallnnke ca TeropuMa. 3a CTaTHCTHIKY
o0Opajy mogaTaka mpuMemEeHe Cy oJiroBapajyhe cCTaTUCTHYKE MPOIeIype Ha OCHOBY KOjUX j€

6usio Mmoryhe BpIIMTH HUHTEpIpETAIN]y JOOHjEHUX pe3yTaTa.

Ha ocHoBy cratuctndku oOpaljeHHX mojaTaka M aHaIu3e JOOMjeHUX pe3yiaTaTa
UCTPaXMBama U3BE/ICHU Cy cienehn 3aKkibydlu:
1. Ha ocHOBY pe3yiTara MyJITHBapHjaHTHE aHAJIM3€ BapujaHCe KOjuMa je yTBpheHo
Jla pa3iivKe y MPUMEHEHUM TPEHAKHUM MOJIeNIMMa, Ka0 eKCIIepUMEHTATHU
(axTop, T0BO/IE A0 CTATUCTUYKH 3HAYAJHHUX Pa3JIMKa y BpeAHOCTHMA TTapameTapa
mumhHe KOHTPAKIKje MPUIMKOM TeCTa IOTHCAK ca TPYAX U JOBOJIE 110

CTaTUCTHYKHU 3HAYAjHUX Pa3JIMKa y BpEeIHOCTHUMA MapaMeTapa MULIHhHE
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KOHTpAaKII1je MPUIMKOM TeCTa Yyydar, 3aKJby4yjeMO J1a ce XuIoTe3a X, Koja
IJIacH ,,BPEeIHOCTH MapaMeTapa MUIIMNHE KOHTPAKIIMje HAKOH TPEHUHTa ca
ornrepehemeM Mpu HeCTAOWITHUM YCIIOBUMA CTaTHCTUYKH he ce 3HauajHO
Pa3IMKOBATH Yy OJIHOCY Ha BPETHOCTH MapaMeTapa MUIIMNHE KOHTPAKIINje HAKOH
TpEeHHHra ca ontepehemeM NMpu CTAOMITHUM YCIIOBUMA®, Y HOTIIYHOCTH MOKe
NPUXBATUTH.

Ha ocHoOBY pe3ynrara T-TecTa 3a JiBa He3aBHCHA y30pKa KOjuMa je yTBpHEeHo aa
pas3iuKe y NpUMEHEHUM TPEHAKHUM MOJIeNTUMa, Kao eKCIIepUMEHTAITHH (PakTop,
HE JIOBOJIE€ /IO CTAaTUCTUYKU 3HAYQjHUX Pa3IMKa y BPEAHOCTHMA MapamMeTpa cuiia
MumrhHe KOHTpaKIMje MPHIMKOM TECTa MOTHCAK ca TPYAU U HE JI0BOJIE 10
CTaTUCTHYKHU 3HAYAjHUX Pa3JIMKa y BPEIHOCTHMA MapaMeTpa cujia MummhHe
KOHTPAKIIMje MPUIMKOM TECTa Yydamh, 3aKJbYqyjeMO J1a ce XumoTe3a Xj 1, Koja
TJIacH ,,BPEIHOCT MapaMeTpa cuiia MUIIUhHE KOHTPaKIMje HAaKOH TPEHUHTa ca
onrtepehemeM npu HeCTAOUITHUM ycIoBUMa he ce CTaTUCTUYKU 3HAa4ajHO
Pa3IMKOBATH Y OJIHOCY Ha BPETHOCT MCTOT TIapamMeTpa HaKOH TPEHUHTA ca
ontepehemeM Mpu CTAOMIIHUM YCJIOBUMA®, Y MOTILYHOCTH MOKe O10AIUTH.

Ha ocHOBy pe3ynTara T-TecTa 3a JiBa HE3aBUCHA y30pKa KojuMa je yTBpheHo na
pasnuke y IpuMEeHhEeHUM TPEHAKHUM MOJIEINMa, Ka0 eKCIIEpUMEHTATHH (PaKTop,
HE JIOBOJIE /IO CTATUCTHYKY 3HAYajHUX Pa3liMKa y BpeIHOCTUMA MapaMeTpa cHara
MunnhHe KOHTpaKIMje MPUIKKOM TeCTa MOTUCAK ca IPYAU U HE J10BOJIE 10
CTaTHCTUYKHY 3HAYajHUX pa3vKa y BpeIHOCTHMA MapaMeTpa cHara MuinhHe
KOHTpAKIIMje MPUIMKOM TeCTa Yydyam, 3aKJbydyjeMo Jia ce XumoTesa Xj 2, Koja
TJIaCH ,,BPETHOCT TTapaMeTpa cCHara MUIIMhHE KOHTPAKIIMje HAKOH TPEHHUHTA ca
onrtepehewmeM npu HeCTaOUITHUM yclIoBHMa he ce CTaTUCTUYKY 3Ha4ajHO
Pa3IMKOBATH Y OJJTHOCY Ha BPEAHOCT MCTOT MapamMeTpa HAaKOH TPEHUHTa ca
onrtepehemeM Npu CTAOUITHUM YCIOBUMA®, Y HOTIHYHOCTH MOKe 00alUTH.

Ha ocHOBy pe3ynTaTa T-TecTa 3a JIBa HE3aBUCHA y30pKa KojuMa je yTBpheHo 1a
pas3imKe y MpUMEHEHIM TPEHAKHUM MOJIeITUMa, Kao eKCIIepUMEHTAITHH (PakTop,
HE JIOBOJIE JI0 CTATUCTUYKU 3HAYajHUX pa3jfKa y BPEIHOCTHMA MapameTpa Op3uHa
MPUJIMKOM TECTa MOTHCAK ca TPYAH, aJId JJOBOJIE 10 CTATUCTUYKHU 3HAYAJHUX
pasnuKa y BpeJHOCTHMa TlapaMeTpa Op3ruHa MUITMNHE KOHTPAKIIN]€ TPUITHIKOM
TecTa 4ydam, 3aKJby9yjeMO Jia Ce XUIMoTe3a X1 3, KOja TJIacH ,,BpeTHOCT

napamerpa Op3uHa MuIrhHe KOHTpaKIfje HAaKOH TPeHUHTa ca ontepehemeM npu
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HECTaOMITHUM yclIOBHMa he ce CTaTHCTUYKH 3Ha4ajHO Pa3IMKOBAaTH Yy OJHOCY Ha
BPEIHOCT MCTOT TlapaMeTpa HaKOH TPeHUHTa ca ontepehemeM pu CTaOMITHUM
yCIIOBUMA™“, MOKe IeIMMAYHO MIPUXBATHTH.

Ha ocHoOBY pe3ynrara T-TecTa 3a iBa He3aBHCHA y30pKa KOjuMa je yTBpHeHo aa
pas3ivKe y MPUMEHEHUM TPEHAKHUM MOJICITUMa, Kao eKCIIEpUMEHTAITHH (PaKTop,
HE JIOBOJIC /IO CTATUCTHYKY 3HAYAJHUX Pa3JIMKa y BPEIHOCTUMA MapaMeTpa
pacTojame KpeTama onTepehema/uIKe ca TeroBUMa MPUIIMKOM TeCTa MOTUCAK ca
IPYAH U HE JIOBOJIE /IO CTATUCTUYKH 3HAYajHUX pa3jiMKa y BPEIHOCTHMA
napameTpa pactojame KpeTama ontepehera/InIKe ca TeroBuMa MpHIMKOM TECTa
qy4am, 3aKJby4yjeMo Jla e XHIoTe3a X1 4, KOja TJIaCH ,,BPSTHOCT ITapameTpa
pacrojame KpeTama onTepehema/unke ca TeroBuMa mpu MUIIKMNHO]
KOHTPAKIMj1 HAaKOH TPEHUHTa ca ontepehemeM npy HecTaOUITHUM yciaoBuMa he
CE CTATHCTUYKH 3Ha4YajHO Pa3IMKOBATH Y OJHOCY Ha BPEIHOCT UCTOT MapameTpa
HAKOH TPEHUHTa ca onTepehemheM NpU CTA0MITHUM YCIIOBUMA ™, MOXKe e TUMHUYHO
NPUXBATHTH.

Ha ocHOBY pe3yinrarta T-TecTa 3a JiBa He3aBHCHA y30pKa KojuMa je yTBpHeHo aa
pa3iuKe y MPUMEHEHUM TPEHAKHUM MOJEIHMA, Kao eKCIIEPUMEHTAIHU (aKTop,
HE JIOBOJIE IO CTaTHCTUYKU 3HAYajHUX Pa3JIMKa y BPEJHOCTHMA MapaMeTpa jeTHO
MaKCHMAIJTHO TIOHABJbAKHE MMPUIMKOM TECTa MOTHCAK ca TPYAU U HE JOBOJIE 110
CTaTHCTUYKHU 3HAYQJHUX PA3JIMKA Y BPEJHOCTAMA MapaMeTpa jeIHO MaKCUMAITHO
MIOHABJbAKHE MPUIIMKOM TECTa Uydam, 3aKJbY4yjeMO Ja ce XUIoTe3a Xi 5, Koja
TJIacy ,,BpEIHOCT MapaMeTpa jeTHO MaKCUMAITHO TIOHABJbakh¢ HAKOH TPEHUHTA ca
onrtepehewmeM npu HeCTaOUITHUM yclIoBHMaA he ce CTaTUCTUYKY 3Ha4ajHO
Pa3IMKOBATH Yy OJTHOCY Ha BPEAHOCT MCTOT MapaMeTpa HAKOH TPEHUHTa ca

onrepehemeM Npu CTAOUITHUM YCIOBUMA®, Y HOTIHYHOCTH MOKe 00alUTH.
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10 3BHAYAJ UCTPAXKNBAIHA

VYnorpeba paznmMuUTUX BEKOU MPU HECTAOMITHUM YCIOBUMA Yy IIMJbY MOOOJBIIAA
MuirhHe cHare, paBHOTE)XE M KOOPAMHAIM]E CBE j€ MMPUCYTHH]a TOKOM IOCIICHE JICIICHH]E.
Naxo nocroje pe3yaTatu HEKOJIMKO CIPOBEIEHHUX CTyIM]ja KOJH MOJIPKABajy YKIbYUHBaHbe
onpehennx BexOu pu HeCTAOMITHUM yCJIOBHMA Y TIpOTrpaMe pexaOuinTalyje, peTku Cy
M3BEUITAjH O BUXOBO] YIIOTPEOU y CIOPTCKOM TpeHHHTY. Takohe, nctpaxupama cripoBeieHa
y epruoly pexabuIuTaluje ce He MOTy IPUMEHUTH Ha 00JIaCT CHOPTCKOT TPEHUHTa, 300T
pa3IMYMTHX 3aXTeBa 3a UCMOJbaBambe MUIIMNHE CHAare TOKOM CBAaKOJHEBHUX aKTUBHOCTH
(mana onrrepehera, ClIOpU MOKPETH) M CHOPTCKUX aKTHBHOCTH (Benuko onrtepehemne,

JMHAMHYKY [TOKPETH).

3Ha4aj OBOT' €KCIIEPUMEHTAITHOT IPOrpamMa ce orieZia y TOME IITO Cy UCTPaXKHBAHU
edeKTH OCMOHEIEIHHOT MOCeOHO OOIMKOBAHOT TPEHHUHTA ca onTepehemheM MPH HECTAOUITHUM
ycIOBUMa Ha MapameTpe MuinnhHe KoHTpakiuje. JJockopa je Ouino TemkKko KBaHTH(PHUKOBATH
MO3UTUBHE eeKTe TPEHUHTA ca onrepehemeM Mpu HECTAOUITHUM YCIIOBHUMA IIITO je
orpaHuYaBajo MPUMEHY TaKBOT METOJIa TPEHUHTA Y CIIOPTY. Y CIPOBEACHOM HCTPAKUBAY
KOPHIITEHA j€ METOJIOJIOTHja Meperha MmapaMeTapa MUlinhHe KOHTPaKIKje, Koja TPEHYTHO

npeacraBjba ,,3JIaTHU CTaHI[apI[“ y obmactu CIIOPTCKUX HAYyKa.

Jobujenu pe3yaTaTu MOKa3yjy /a jeé TPEHUHT ca ontepehemeM Ipu HECTAOUITHUM
ycJaoBUMa epuKacHU]je CpeACTBO 3a moBehame BpelHOCTH MapameTapa MulnhHe
KOHTpAaKIIMje Y OJJHOCY Ha UCTU TPEHUHT ca onrtepehemeM npu CTaOUITHUM YCIOBUMA.
Melhytum, pesynratu nmokasyjy na ce TpeHuHT ca ontepehemem ox 50% o BpenHocTr
JETHOT MaKCUMAITHOT MMOHaBJbamka MPU HECTAOMITHUM YCIIOBUMA HE MOXKE MPEMOPYUUTH KA0
edukacaH MeTo 3a nopehame MakcuManHe MulnhHe cuie. Y3 HaBeJeHO, pe3yaTaTu
CIIPOBEJICHOT HCTPaKMBamka MOKa3y]y  J1a nosehame napamerapa MumuhHe KOHTPaKIije HE

3axTeBa YBEK XUMEPTpoPujy MUIIMNHUX BlIaKaHa.
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Hanamo ce na pe3ynraTu Haler UCTPaXUBamka MPYKa]y KOpUCHE HHPOpMAIHUje O
XPOHUYHHUM JIAlITUBHUM OJIFOBOPYUMA HEPBHOT W MUIITUNHOT CHCTEMa MPU HeCTAOMITHUM
yCJIOBHMA y KOjHIMa C€ TPEHUHT CIIPOBOJIHU, T€ 1a oMoryhaBajy yClelnH!jy MPaKTHIHY
MIPUMEHY OBAKBHUX BEXOH Yy CIIOPTCKOM TpeHUHTY. KopHITeHa MeTo10J10THja HCTPaKUBamba,
HAYMH OPraHU30Baba eKCIIEPUMEHTAIHOT TIOCTYIKA U I0OWjE€HH PEe3yITaTH MOTY CIYXHTH

Kao OCHOB 3a IINIaHUPalk€ HOBOI' UCTPAXKHBaKkA Y OBOj obnactu.

Cmarpamo Ja je CIipoBeIeHO UCTPAKUBAKE, KA0 OPUTHHAIHH JOPUHOC HAYIIHU,
MPYKUJIO TIPEIM3aH OJIrOBOP Ha MUTAHhE CBPCUCXOAHOCTH U €(PUKACHOCTH IIPUMEHE
TpeHuHra ca ontepehemeM o1 50% o7 BpeTHOCTH jeJHOT MAaKCUMAITHOT TTIOHABJhaha MPU
HECTAaOMITHUM YCJIIOBUMA KOJ MJIQINX, GU3NIKH aKTUBHUX 0co0a 0€3 MPETXOMHOT HCKYCTBA
ca TPEHUHT'OM IPH HECTAOWIIHUM YCIIOBHMA, KA0 HU MPETXOTHUM 3HaYajHUJUM HCKYCTBOM Y

TPCHUHTY Ca onTepeheHneM.
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12 TIPRJIOT

[Tnan u3Bohema TpeHNHTA 32 UCTUTAHUKE SKCIIEPUMEHTATHHUX TPYIIa;

Y600Hu 0eo mpenunea

e BexO0e 3a pactezame mumnha u nosehame MOKpeTILUBOCTHU 3I71000BA.

I'nagnu 0eo mpenunea

e [llecr cepuja Mo ocam MOHaBJbamkba BEXKOE MOTHCAK Ca TPYAH, Ca IIUIIKOM U TEroBUMa
y3 ontepeheme oa 50% o mpeTxonHo oxpeleHe BpeJHOCTH jeTHOT MaKCUMaJIHOT

noHaBJbama. OMop u3Mmel)y cepuja aBa MUHYTA.
Oamop 5 MUHYTa HAKOH MOCIEIHE cepHje BexxOe MOTHCaK ca TPY/IH.

e [llect cepuja mo ocam nMoHaBJbawka BeXKOE Yyyam ca IIUIIKOM U TETOBUMA Y3
onrepeheme o1 50% o mpeTxoaHo oapeheHe BpeTHOCTH jeTHOT MaKCUMaTHOT

noHaBJbama. OMop u3Mmel)y cepuja aBa MUHYTA.

3aspwnu 0eo mpenunea

e Bex6e pacrezama muunha.
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13 CA’XKETAK

[{uss uctpaxuBama je 0uo Ja ce yrBpe epeKTh OCMOHEICJHHOT MMOCEOHO OOITMKOBAHOT
TPEHHHTra ca onrepehemeM Ipu HeCTAOMIHUM YCIIOBHMA Ha Mapamerpe MummnhHe
KOHTpAaKLHje. Y30paK je YHHWIO 75 UCITUTaHNKa MYIIKOT 10J1a PACIOACIbeHUX Y TPH jeJHAKE
rpyme. Mcnmtanunu cy ogadpaHu Tako a2 HEMajy HUKaKBO PETXOIHO UCKYCTBO ca
TPEHUHTOM IIPH HECTAOMIIHUM YCIIOBUMA, Ka0 HU MPETXOAHO 3HAYajHHU]jE UCKYCTBO y
TpeHuHry ca ontepehemem. [IpBy ekcriepuMeHTaIHy rpyIy YHHWIN CY UCITUTaHHIU KOJU Cy
MopeJ] CBOjux yoOuyajeHuX JHeBHUX (Hu3nukux akTUBHOCTH ([IDA), OWiIn yKIbydeHU y
OCEeOHO MPOTrpaMUpPaHU TPEHHUHT ca onTepehemeM npu HecTabWiTHUM ycinoBuma. pyry
EKCIIEpUMEHTAIIHY TPYITYy YAHWIN Cy UCTIUTAaHHUIIN KOjH Cy Topen cBojux yoouuajeHux DA,
OUIIM YKJbYUYEHH y TOCEOHO MPOrpaMUpaHu TPEHHUHT ca onTepehemeM Npu cTabUIHUM
ycaoBuMa. KOHTposiHy Ipyny YMHHWIIM Cy HCIIUTAHUIM KOJU CY UMajK camo yoouuajene JIDA
U HHUCY OMJIM YKJbYUEHH HHU Yy jelaH OOJIMK TpEeHUHra ca ontepehemeM. Y HCTpaXUBamy Cy
KOPHUIITEHE BeKOE MOTHCAK ca TPy U Yydam, H3BOl)eHe ca TeroBuMa M IIMIKOM, ca
nperxoaHo yrBphenum onrepehemem ox 50% BpeIHOCTH jeTHOT MAaKCUMAIHOT TIOHABJbAba.
Hectabunuu ycrnoBu npu TpeHUHTY ca ontepehemem 06e36ehenu cy nzBohemem BexOe
notucak ca rpyau Ha llIBajiapckoj ontu u Bexoe uydaw Ha BOSU-nontu. [paheno je ner
napameTapa MUIIMhHE KOHTPaKIHje: jeJTHO MAaKCUMaTHO MMOHABJbakE, CHIIA, CHara, Op3uHa u
pacrojame KpeTama onTepehema/mumnke ca TeroBuma. JlooujeHu pe3yataTy mokasyjy aa je
TPEHUHT ca ontepehemeM Mpyu HECTAOMITHUM YCIOBUMA e(UKacHU]e CPeACTBO 3a noBehame
BPEIHOCTH MapaMeTapa MUIIMNHE KOHTPAKIIMje y OJTHOCY HA MCTH TPEHHHT ca onTepehemeM
IIpH cTaOMIHUM yciaoBuMa. Melyytum, pesynTaTu nokasyjy /a ce TpeHUHT ca ontepehemeM
011 50% o1 BpeAHOCTH J€THOT MaKCUMAJTHOT TTOHABJbakha MPHU HECTAOUITHUM yCIIOBUMA HE

MOZKC MMPETIOPYUUTH Ka0 C(I)I/IKaCElH MCTOJ 3a noBehame MakcuMaliHe MuInhae cue.

Kibyune peun: mpeHuHe, HecmaoOuiHa noonoea, onmepehere, Mmuwuhna cHaea,

KoHmpaxkyuja.
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14 SUMMARY

The aim of this research was to evaluate the effects of eight weeks of specifically
designed resistance training in unstable conditions on the parameters of muscle contraction.
The sample consisted of 75 male subjects divided into three equal groups. The recruited
participants had no previous experience with training in unstable conditions, as well as
significant experience in previous resistance training. The first experimental group consisted
of participants who in addition to their usual daily physical activities (DPA) were involved in
programmed resistance training in unstable conditions. The second experimental group
consisted of participants who in addition to their usual DPA were involved in resistance
training in stable conditions. The control group consisted of participants who only took part
in their usual DPA without any form of resistance training. The research included bench press
and squat exercises, performed with a barbell, with a previously established load of 50% of
one repetition maximum (1RM). The unstable conditions were enabled by a Swiss ball for the
bench press, while barbell squats were performed on a BOSU ball. The five parameters of
muscle contraction were evaluated: one-repetition maximum, force, power, velocity and
distance of movement of the barbell. The results show that resistance training in unstable
conditions is more efficacious tool for increasing values of the parameters of muscle
contraction in relation to resistance training in stable conditions. However, resistance training
with a previously established 50% of 1RM in unstable conditions cannot be recommended as

an effective method for increasing maximum muscle force.

Key words: training, unstable conditions, resistance, muscle power, contraction.
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15 BUOTPA®HUIA
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mkosicke 2008/2009. ronuue. CBe IIIaHOM U IPOTPAMOM MpeABul)eHe UCTTUTE MOJI0XKHO je&

YCIIELTHO ca IPOCEYHOM olieHoM §,20.

Opn 2006. ronune paau kao HactaBHUK Ha Karenpu 3a pusnuky kynrypy Bojue
akazemuje MunucrapctBa onopane y beorpany. ¥ nepuoay ox 2006. mo 2009. rogune 6uo je
TpeHep BOjJHE MEHTATIIOH PETpe3eHTaIli]e, Ca KOjOM j€ MPBO OCTBAPHO HOPMY, a TIOTOM U
y4eTBOBa0 Ha UeTBPTO] BOJHO] OMMIIH]aIu oipkaHo] y Xajaepabdany - Uuauja 2007.
roaune. [Topes Tora ocTBapuo je 3anakeHe ycrexe Kao TpeHep penpe3eHTannje Ha
pPETMOHAIHUM TaKMHUYEHHMa y BOJHOM MEHTATIOHY: 2. MecTo 2007. rogune u 3. mecto 2008.

roauHe, o6a y Bunasu - CrnoBenuyja.

VY nepuonay ox 2007. no 2010. roauHe yuecTBOBaAO je y opranu3anuju beorpagckor
MapaToHa. YUECHUK je y opranuzaiuju 25. nerwe yausepsujaae y beorpamy 2009. rogune.
Ha Tpehem cnioptckom npBeHcTBY Bojcke Cp6uje 2010. ronuse 610 je TEXHUYKU
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[Tocenyje 3Ham€e EHIJIECKOT je3MKa, pajia Ha pauyHapy U cepTudukare o 3aBpIIeHOM
Kypcy npse nmomohu Llpeenor kpcra CpOuje, mumaktnako-metoanakom 1 ECDL kypcy Ha
Bojnoj akagemuju y beorpamy. Aytop je Bullle HAyYHUX U CTPYIHHUX pasioBa 00jaBJbEHUX Y
MelyyHapoHUM U HALlMOHAJTHUM Hay4YHUM YacOMMCHMA. YUECHUK je OpOJHUX KOHTpeca U

KoH(epeHIHja U3 00IacTH copTa U (PU3UYKOT BACIIUTAbA.
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