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Vpuna Jyxac?
Henap Jankosuh? 796.422.14.015
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! Immuasnja y Cepecy, [puka
* Yuuepsutet y beorpany, ®akynTeT criopra 1 pU3MYKOT BaCIIUTamba

YTULA] IBA MOIE/IA TPEHVHTA
HA ITPOCEYHE ITPOMEHE bP3HE
Y TPYAIbLY HA 2400 M

Caxxerak

Tpuarme paBHOMEPHOM OP3MHOM je, KaKo y (pM3UYKOM, TaKO U Y TAKTUYKOM IIOITIEAY, 3HaYajaH (GaKTop y MOCTHU3abY pe3y/iTara y TpUamy
Ha cpefmwe 1 gyre pucranie. Oxrosapajyha crpareruja Tpuama TaKTUYKM epMKacHe TPKe 3alo4Mibe OfiabypameM ONTUMaNHe Op3nHe
Tpuama. Ha ysopky ucrmranuka (N=43), koju cy caunmasam cryfieHTy PakynTera copTa u Gpu3MYKOr BaCINTama, YHUBEP3UTETA ¥
Beorpapy, npuMemeHa Cy iBa MOJie/Ia TPEHNHTA y TPajarby Off IIecT Hefeba. LIub cTpakuBama je 6110 1a ce yTBpAM Kako he mpuMemeHn
MOJIe/IY TPEHNHTA TPYakba YTUIATY Ha OfICTYIIatbe Op3auHe Tpuama Off CPefiibe BpeHOCTI y TpYarby Ha AUCTaHIy of 2400 M Kazia ce Tpuu
Ha HajOOJbY Pe3yITaT, Kao U KOMMKO he IpyMemeHIt MOfie/iu TPEHMHTa YTUI[ATY Ha TI000/bIIalbe aepOOHIX CIIOCOOHOCTH, M3PaXKEeHO KPO3
MaKCHMMaJIHY IOTPOLIbY KMCeOHNKA. AHa/M3a TOOMjeHNX pe3yITaTa je IIoKasasa ia Hije 61710 CTaTUCTUYKY 3Ha4ajHIX pas/iiKa IPOCEeYHOT
OficTynama Op31Ha Tpyama off Cpefitbe Op3vHe Tpuama Ha 2400 M Kof 06e eKkcriepyMeHTaIHe rpyie Ha uHunujanHoM (I'1=2.44+1.74 % u
I2=1%0.75 %) u ¢punanHOM Mepemy (['1=3.72+3.69 % 1 I'2=4.57+3.63 %). Mako ce HNUCY TOjaBIU/Ie CTATUCTIYKY 3HaYajHe pas/iKe MOocyIe
TPEHaKHOT CTUMYJTyca Ha 00a QpyHaTHA Meperba, UCIIUTAHNIV CY OCTBApIIM 60J/bM Pe3y/iTaT, OFHOCHO NOIpaBWIM Op3VHY Tpyama Ha
¢dunanHOM ('1=4.1240.48 m/s u I2=4.23+0.31 m/s) y ogHOCYy Ha MHULMjanHO Meperse (['1=3.7+0.36 m/s u 2=3.84+0.38 m/s). Pesynraru
JCTpaXMBama Cy MOKa3amu ja Koj obe rpyme IOCTOjM CTATUCTUYKM 3HaYajaH Hanpenak Ha ¢uHanHOM (I'1=56.05+6.91 ml/kg/min u
I2=59.55+6.95 ml/kg/min) y ogHocy Ha mHULMjanHO Mepeme (['1=53.71£7.23 ml/kg/min u '2=54.58+6.49 ml/kg/min) y nmokasaremy
MaKCHMaJTHe OTPOIIbe KMCEOHMKA, TAKO fla Cy 00a TpeHa)KHa MeTO/Ia IMajIa 3Ha4ajaH yT1Iiaj Ha OBy Bapujabiy. Pesyarartu ucrpaxmpama
6 MOI/IM [1a MMajy 3Ha4YajaH HOIPUHOC Y pajly ca CTY[eHTMMA U MIKO/IICKOM IIOITY/IAIMjOM Y3 HPETIIOCTABKY fia Ce Ha 4acOBMMa TEOPIjCcKe
U IIpaKTUYHe HacTaBe IPBO 00pasyjy, a 3aTuM ocrocobe fga camu cTBope ,,ocehaj mpocTopa u BpemeHa“ y npasity rosehara edukacHocTH
TpYara Ha CPeBbIM I AYTUM JUCTAHIIAMa, Koje ce y KpajibeM MaHM(ecTyje Kpo3 OCTBapeHu 00/bU pe3ysiTar.

Kmbyune peun: ATJIETVIKA / CPEAILA IVICTAHIIA / TEMIIO

YBO[I

TemIio Tpuama je y TeCHOj KOpe/laLujyu ca TaKTu- nma3y y 063up Beh y movyeTHMM oOMMIVIMA TPEHMH-
KOM TpYama y TPLUM. 32 CBAKO TAKMMUEHE Y CBAKOM ra ¥ TAKMIYeHa, I TO Y HajjefHOCTaBHYjeM OO/IMKY.
CIIOPTY IpUIIPeMa Ce CacToj ¥ M3 TAKTUYIKOT IIIa- KacHyje TakTika nma Behy 3Hauaj kaja ce Ha BUILIN
Ha Kako 61 ce 06e36e110 mITo 60/bM IIACMAH OJHO- HJMBO IIOJMIHE TEXHMYKO MajCTOPCTBO M (PM3NMYKa
cHO mobeza. YBexxbaBare U MpUMeHA TaKTUKe IO0- IpuUIpemMa.

Kopecnonpmennyuja ca: Vpuna Jyxac, ®akynreT criopra n ¢puanykor BacmmnuTama 6eorpa, biaroja ITaposnha 156, 83
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Tpuamwe TakTMuky epuKacHe TpKe MOXKe OUTH
opnyuyjyhu ¢akrop y mocTusamy O4eKMBAHUX pe-
synrata ¥ IwracMaHa. Oprosapajyha crparermja
3amoumme  ofabupameM — ONTMManHe  Op3uHe
Tpyama. Tpuame Ha CpedlmUM U JYTUM [AVCTAaHIA-
Ma Cy BpJIO IIOITy/IapHe aTIeTCKe JUCLUIUINHE Y CBe-
Ty. [la 61 ycrenu Aa ce OAYNIPY pPasHUM TAaKTUUKUM
BapyujaHTaMa TPKauyM Ha CPefbUM U AYTUM AUCTaH-
IJaMa MOpajy /ia Cy ;0Opo TpeHNpaHM Y IOITIeNY Ipo-
MeHe TeMIIa TpYama U Jja nMajy T3B. “ocehaj 3a Tem-
IO TpYama .

BajxHa KapaKTepuCTMKa CBAKOT TAaKTUMYKOL IIO-
CTYIKa jecTe CIOCOOHOCT CHOPTHUCTe fa IIpe-
Ma HOBOCTBOPEHVM YCIOBUMA OAMax IIpUMemyje
OZroBapajyhy TaKTUYKy BapujaHTy KOPYUCHY Y CIIell-
udnmyanm ycnosuma (Credanosuh, 1981, 2006; O30-
nuH, Bopoukus, u [Tpumakos, 1989)

TakTuka y Tpuamy Ha CpefmUM U JYTUM JVC-
TaHIIaMa y CTBapyu oOyXBaTa CBa pAacCIIOIOXNBA
CpefcTBa Koja ce KOPUCTe pajyl MOCTU3amba INba,
6110 ma 6 Heko modenno, MOCTUrao BIUCOK IIIAC-
MaH i Haj6osy mnaHn pesyntar (Opaykiaddkng,
MnoAlag, Meyahoowovopov / Fragkiadakis, Bollas,
& Megaloikonomu, 2003). OCHOBHM IIpemyc/IOB
yCIIelIHe TPKavyKe TaKTVKe je M3BaHpeqHa PU3NIKa 1
MeHTa/IHa IpUIpeMa, Kao 1 fobpa IIpolieHa TeMIa 1
fosupame Hanopa. Tpyame paBHOMEPHOM OP3MHOM
KapakTepullle ce MUHUMAJIHMM IIpOMeHaMma Op3u-
He TOKOM ILiefie TpKe. Buime mcrpakmBama ekcie-
PUMEHTATHOT ¥ TEOPUjCKOT KapaKTepa Cy IOTBpPAU-
Jla ja ce IOJ PaBHOMEPHUM TpyameM IOofjpa3yMeBa
TaKaB HAuMH KpeTama I7e He Toj1asu Jo Behnx mpo-
MeHa Op3uHe Tpyama (Ko +3%) (Xomenkos, 1977;
Dick, 1980a; Dick, 19806; ITerposuh u cap., 1980;
Cycnos, Ilonos, Kynakos, n Tuxonos, 1982; Cycios,
Makcumenko, Huxurymknun, bpeiisep, n TuxoHnos,
1990; Credanosuh, 1993; Mananko, u Paho, 2004;
®parpnh, 2006; Credanosnh, Jyxac u Jankosuh,
2008).

Kopg TaxkTmke “3a moctmsame pesyaTara’ Wb
Tp4yama Mopa ja Oyme Tako OCMMUIIbEH Ja ce TPUM
IITO paBHOMepHUje, 1M306eraBa CBaKO IpeKUame
yjemHaueHOT pUTMa, IPU YeMy ce LITeAV eHepruja, fia
ce 10 CBAKY LIeHY OfP>KI HAIIOP U TEMIIO.

Tpuame Ha cTOM HUBOY onTepehema ce 3acHuBa
Ha offabuparmy Op3VHe Ha OCHOBY Cy0jeKTMBHe Ipo-
neHe 3amopa. OBa cTparermja omoryhasa ¢y
6e3 IpeBeNMMKOT 3aMoOpa, aju OHeMoryhasa oNTH-
MaJIHV pe3y/lTaT U IOTOJHA je 3a TpKade IOYeTHU-
Ke. JelaH IO ITIaBHUX LW/beBa TpKada Ha 800 M je ma
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npBux 400 M MCTpuM Ha HUBOY 67113y 93% Off MaKCH-
ManHor pesynTaTa Ha 400 m (Vigil, 1995). [Ipyru xpyr
TpKe IpeiCcTaB/ba KPUTUYHY TAauKy TpKe. [Ipyru Kpyr
6u Tpebao ma 6yme oko 89% on MakcuManHe Op3u-
He Ha 400 M (Vigil, 1995). Cmuano tTpum Ha 800 M, y
Tpuy Ha 1500 M IOCTIef b KPYT je HajOp>Ku ca Kpu-
TUYHOM TadyKoM Ha oko 300 M mpe ummba. 3a pasin-
Ky of TpKe Ha 800 M, rfie je IpBu KpyT Op>xu, Ha 1500
M TeMIIO Ce II0jadaBa 13 Kpyra y kpyr (Brown, 2005).
YBexxOaBame U IpUMeHa TakKTuKe Tpeba ma Oymy
3acTymwbeHn Beh y moyeTHMM 06MIIMa TPEHNHTA U
TaKMI4emba, I TO Y HajjeTHOCTaBHMjeM OO/IMKY, Ipe-
KO KOHTpPOJIUCama TeMIIa Tpuama. KacHuje TakTmKa
MoXe OUTH CloKeHMja 1 uMaty Behm 3Hauaj, Kaja
ce Ha BUIIM HUBO NOAWTHY TEXHNYIKO MajCTOPCTBO
u ¢pusnuka npunpema. KapakrepucTnka cBakor Tak-
TUYKOT IOCTYIIKA jecTe CTBapame CIIOCOOHOCTH Ja
CIIOPTHCTA TIpeMa HOBOCTBOPEHVM YC/IOBUMA Of-
Max IpuMemyje OfroBapajyhy TaKTHMUKy BapujaHTy
KOpUCHY y crenuduannM ycnosuma (Credanosuh,
1981, 2006; OsomnH, Boporkus n [Ipumakos, 1989).
“ITobegunuka” TakTUKa ce Hajuemhe peanusyje y
cuMTyalujamMa Koje ce OfHOCe Ha KBammduKammo-
He TpKe, OJHOCHO Kajia ce Tpuu “Ha mobeny”. Ako je
peajiHa TIpOIieHa Jia He IOCTOjM IIaHca 3a mobeny,
Haj0Oo/ba TAKTVKA TPKAUy je Ha IIPYXXM CBe off cebe 1
ma Tpum mwto GpxKe MOXe, ca HamoM fa he moctuhu
CBOje HajOpyke BpeMe U [ja 3a[p>K/ HEIITO pe3epBHe
eHepruje 3a puHMII.

ITop yTuijajeM TpeHMHIa MCHO/baBambe TelecHe
pajiHe CIIOCOOHOCTM y CBAKOj aT/IeTCKOj AUCIVIIIN-
HJI Tpyama Ha CPEelIUM U AYTUM AMCTaHIIAMa MMa
crienpUIHM KapaKTep ¥ 3aBUCU Of OfHOCA HIU-
BOA pasBoja aepoOOHNMX U aHAEPOOHUX CIIOCOOHO-
ctn cnoptucta. CHOPTCKM pe3ynTar HIIp. y TPYAby
Ha JYTUM JMCTAaHI[aMa 3aBUCH YITIABHOM Off aepo6-
He Mohy, aepoOHOr KamanureTa ¥ ITIMKOIUTUYKOT
aHaepoOHor Kamaryrera. CBaKoj aTIeTCKOj AUCIV-
IVIVHY TpYama Ha CPelNM ¥ AYIMM AMCTaHIAMa
CBOjCTBEHO je CIeI(IIHO KOMIIeTHpabe Bogehmnx
MeTabommuknx akropa, Koju mokxasyjy opgpebern
yINIAj Ha HUBO CHOPTCKMX pocturHyha. Ilpema
Bpmapuhy (1994) omHoC aepoOHUX M aHaepOOHMX
croco6HOCTH KOp Tpkada Ha 10.000 m koju je Ha-
CTao IOf yTUIajeM TpeHMHIa MMa ciefiehy cTpyk-
TYpy: aepoOHU (axkTOpm y4ecTBYjy ca 72.6%, HOK
aHaepo6Hu ca 27.4%. Hajsehnu je mompunoc aepo6-
ne mohu (VO,_ ) - 45.63%, koja omoryhyje ma ce y
BJMICOKOM TeMITy Tpuy TpKa Ha 10.000 M. Victn aytop
HaBOJIU J]a aepoOHM KaIanureT oMoryhyje ma ce ae-
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pobHa crocobHOCT y HajeheM cTeneHy MCKOPUCTH
3a BpeMe Tpke Ha 10.000 M. [NTMKOMUTUYKY Kamamu-
TeT OMOTYhyje Tpkady IpOMeHY TeMIIa TOKOM TpKe I
¢duHMII Ha Kpajy TpKe. Bucoka aepobHa criocoOHOCT
U BJMCOKM IJIMKOIMTUYKM KalaluTeT oMoryhasajy
TpKady Ja MCIYHM Yy MOTIYHOCTM TAaKTUUKM IIIaH,
[a Y TOKy TpKe BUILe ITyTa IIPOMEHN TeMIIO TpYalba,
Kao 1 fa ¢uHummpa nocnenmsux 400 M, a ako Tpeba
u nocneamux 1000 m.

Kaprep, Ilonc u Hact (Carter, Jones, & Doust,
1999) cy mpaTnnm yTuIaj MecTOHe/[e/bHOT TPEeHIHTa
M3 P>K/BUBOCTY Ha BUILIIe Bapujabym, nsMely ocrammx
¥ Ha MaKCUMAJIHy NOTPOIIbY KICEOHMKA U OP3UHY
Tp4yama Ipy aHaepoOHOM mpary. ExcriepumenTanuy
TpYyIy cy caunmmapaay ucautanuny (N=16) yspacra
23 ropuHa 1 mpoceydHe TenmecHe TexxnHe 70 kg. [Tocre
€KCIIEpYMAHTA/IHOT IIPOrpaMa pe3ynaTaTy Cy IIOKa-
3a/IM CTaTUCTUYKM 3Ha4ajHO nmosehame MakcuManHe
HOTpOLIbe KCeoHnKa ca 47.9 Ha 52.2 mlO,/kg/min
u 6p3uHe Tpyamwa Ipy aHaepoOHOM 1pary ca 13.3 Ha
13.9 km/h.

TakTuka MO3UTMBHOI TeMIIA, KapakTepuile ce
MOCTENIeHNM CMamblBameM Op3VHe TpYama TOKOM
Tpke. CTyamje Cy ImoKasaje fa BPXYHCKM TPKaul Ha
800 M y mpBux 200 M Tpue 6p3uHOM 107.4% Of mpo-
cexa Ha 800m. ¥V gmpyrux 400 M ta 6psuna je 98.3%
a mocnenmu 200 M je 97.5%. ¥V mopebemy ca TakTn-
KOM TpYama MCTUM TeMIIOM, OBa TAaKTMKa je IIOKa-
3ama 1 Behn QpUKIVOHN INK MOTPOIIbe KICEOHN-
Ka (89.3+2.4% nacynpot 92.5+3.1% VO, Max pecrex-
tuBHO) (Sandals, et al., 2005). OBa TakTuKa ce I10-
Kasajia pelaTMBHO YCIIEIIHOM, a}i CaMO IOBpeMe-
HO. YCrieq, 3aMopa Joas3u 1o omajama Op3lHe, a Ha
Kpajy TpKe ce 6enexe Behe KomrumHe makrara, Beha
pecrmparopHa pasMeHa racoBa, Kao U CyOjeKTMBHU
ocehaj ontepehema y 0qHOCY Ha TAKTUKY TpYarba JC-
ToM 6p3nHOM (Abbis, & Laursen, 2008).

Crymmje cmydaja  Ha  CBETCKOM  PEKOPAY
Tebpecenacuja u Ha ynTpamaparony y CusHejy, Hoka-
3aj1a Cy Be/IVKY BapujabuInTeT y TaKTMKaMa Op3nHe
Ha MMKPOCKOIICKOM HuBoy (Angus, & Waterhouse,
2011). Y ucrpaxusamy Tpke Ha 10.000 M Ha Tpep-
MIJTY ¥ Y PealHuM yC/IOBMMa, ITOKa3aHoO je Jla TpKa-
4y BUIIET ¥ HIDKET HMBOA KOPUCTE PA3ININTe TaK-
Tuke y Tpyamy Ha 10.000 m. Baxxne merepmunanTte
y 1360py TaKTuKe Op3MHe Koje 3Ha4ajHO KOpennpajy
ca OpP3MHOM Ha IIOYETKY, CPeAMHM U Kpajy TpKe Ha
10.000 M yK/py4dyjy MakCUMajaHy Op3MHY Tpyama,
eKOHOMMYHOCT Tp4Yama 1 jakraTHu mpar (Lima-
Silva, et al., 2010).

Y ckmapy ca mocaflalilbyiM HAayYHUM UCTPaKM-
BamblIMa CIMYHIX TPO6/IeMaTnKa 1 ybeBa geduHu-
CaH je UMb UCTPAXMBaIbHa,KOju Ce OJJHOCU Ha TO /ia
ce YTBpAM Kako he ce ABa Mofe/la TpeHMHTa TpYamba
MaHngecToBaTy Ha UCIIO/baBambe OfCTyIama Op3nHe
TpYama of Cpefiibe BPESHOCT! Y TPYalby Ha JUCTaH-
uy oxf 2400 m Kaja ce TpUM Ha Haj6OH>I/I pesynrar u
ma mu he mpuMemeHN MO/ TPEHVHTA YTULIATY Ha
no6ospuame VO

2max’

METO[,

Y3opak ncnmrannka

Y30pak mcnomTaHMKa Ce CacTojao of CTy/eHa-
ta Qaxynrera ciopra ¥ GU3NYKOr BacIUTamba YHU-
Bep3uTeTa y beorpamy koju cy ce [0OpOBO/BHO
npujaBWwIM 3a u3BoDeme eKCIepUMEHTATHOT II0-
CTYNKa. YKyIaH 0poj MCHIUTAHUKA Ha VHUIVjaTHOM
U pUHATHOM Mepemy 6uo je N=43. Vicnutanumu cy
OMIM MYIIKOT NOJIA, CTApOCTy 21-22 TOAMHE ¥ MOTY
ce OKapaKTepMcaTy Kao Cpefiibe TpeHMpaHe ocobe.
IIpe yxpy4nBama y eKCIIepMMeHT OMIN Cy YIO3Ha-
TU ca CYIITVHOM u3Bohema ekcrnepumenra. Vcnura-
HUIY CY NIOfle/beHM Y IB€ €KCIIEpMMEHTAJIHE TPYIIE:

o mpBa ekcrmepuMmeHTanHa rpyma (I'1) kop
KOje je NpUMEEH MOJeE/l TPEHMHIA Y KOMe
UCIIUTAaHNIM HUCY pobujamyu umHpopMaluje
0 TIPO/TAa3sHUM BpeMeHMMa KOf IpeTpyaHUX
cBakux 400 M, Beh camo HaKOH MCTpUaHe Ijefe
TVICTaHIle U

o Zpyra ekcrepumenranHa rpyna (I2) xox xoje
je IpUMemeH MOfie/l TPEHMHIA TpYamba y KOMe
Cy ucnuTtaHMiu pobujanu mHpopmanuje o
IpONasHMM BpeMeHUMa Koj IIpeTpyaHuX
cBakux 400 m.

Y3opaxk Bapujabmm

Y30pak Bapujab ce cacTojao off: IpocedHe 6p3u-
He Tpyama Ha 2400 M - v_(m/s), IpocevHe IpoMeHe
OpsuHe TpUama Ha cBakux 400 M 0f Cpefiibe BpeHOCTH
Ha 2400 M, uspaxeHe y IPOLIEHTVIMA U MaKCUMaHe
noTponunbe Kiceonnka - VO,  (ml/kg/min).

EKCHepI/IMeHTaHHI/I IIPpOTOKOI

3a cmpoBobeme OBOr excnepuMeHra Omo je
npensubeH TpeHakHM IporpaM y3 Kopuinhemwe
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UHTepBaTHOT MeTofia TpeHmHra (Credanosuh,
1984; Credanosuh, 1992; Tonues, 1993; To-
mam1, n ‘Hophesuh, 1996; bomnac, 2004). Excriepu-
MEHT je Tpajao LIecCT Hefe/ba, OGHOCHO 18 TpeHax-
HUX jemuHua, VicmmraHunm obe eKCIepuMeHTa-
He TpyIle Cy ce TPYAWIM [a Ha MHULMjaTHOM U Gu-
HAJTHOM Mepemy OCTBape WITO 0ojbe pesynrare Ha
TPILY, Y3 IITO Matbe OCLyIaluje OpsuHe Tpuama. Ha-
BeJleH) eKCIIepPUMEHTAIHY IUIaH U IIPOTpaM je CIpo-
BelleH y OKBMPY 4YacoBa IpPaKTU4He HacTaBe (Tpu
IyTa Hefle/bHO IO jeflaH Yac TPEHUHIa) U3 IpeaMeTa
Teopuja u MeTonuka ateTuke Ha PakyaTeTy CIIOp-
Ta U PU3MYKOr BacuTama y beorpany, Ha aT1eTckoj
crasu cragnoHa y CrnoprckoMm nentpy Komryrmax.
Mepemwe QYHKUMOHATHUX CIOCOOHOCTI OOAB/BEHO
je y IpenofHeBHMM dYacoBuMMa Y MeTOHOIOLIKO-
UCTpaXX1Badkoj naboparopuju Pakynrera cropra u
¢usnuxor Bactinrama y beorpany. [Tpe nannmjansor
Meperba pe3y/Tara y Tpuamby Ha AucTanuy off 2400 m
CBM MICHUTAHWIY Cy OVJIU TeCTUPAHM IIyTeM ACTpaH-
JIOBOT TeCTAa, pajiyl CTBapamba XOMOT€HIX IPyIIa.

Ha nnnnyjannom u ¢puHaIHOM Mepewy CBUM UC-
NUTaHIMMA je 6110 M3MepeHo BpeMe (t) Ha AUCTaH-
1y off 2400 M, M3pavyHaTa IpoceyHa Op3yHa TpUYama
(v,) u mpoceyHa mpoMeHa 6p3uHe Off Cpefiibe Bpeyl-
HocTH (%). TokOM excrepyMeHTa WCIUTAHNUIU CY
ce TPYAWIN [ia TpUe PaBHOMEPHMM TEMIIOM, Tj. [
OCTBape IITO Mame IpOCeYHe IpoMeHe Op3uHe
TpYama Off Cpefiibe BPEMIHOCTY, OTHOCHO Jla CTBOpe
ocehaj 3a epukacan TeMIIo TpUama.

[TpouewnBame MakcuManHe aepobHe CHOCOO-
HOCTM, OFfHOCHO MAaKCMMAaJIHOT YTPOIIKA KUCEOHMU-
ka (VO, ) je usBpmeHo kopumhemwem AcTpanyio-
Bor Tecta (Astrand & Rodahl, 1986), a pesynraru cy
uckaszauy y ml/kg/min. Tpuame Ha 2400M ce ofpKa-
BaJIO I10 ATJIETCKUM ITpaBymMa (2009) Ha aTIeTckoj
CTas3Mm.

O6papa momaraka

HaxoH cmpoBefieHOr eKcIiepyMeHTa [oOMjeHn
nopauM Ccy craructudku obpabhenn. V3 mpocropa
[IeCKPUIITVBHE CTATUCTVKe KopuinheHe Cy penpeH-
3eTaTVBHE Mepe NPOCEYHUX BPEJHOCTU M CTaHJAp-
nHUX geBujanuja. Kako 6u ce yrBpaumm edektu Tpe-
HuHra Ha npahene Bapujabne ypabena je anammsa
BapyjaHCe ca IIOHOBJ/bEHVM MepemMa (MHNUIjaTHO
U GMHATHO Mepee) Y OTHOCY Ha JiBe TpyIle MCIINTA-
Huka (I'l u I'2) - koMmOuHOBaHa aHa/IM3a BapujaHce.

Y cny4ajy ma je nobujeH 3HavYajaH yTUIIAj ITTaBHUX
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¢dakropa (Bpeme 1 TpyIa) U MHTEpAKIVje BpeMeHa I
rpyIe HaKHaJHOM 00OpajioM, OHJIa je M3BpILIEeHA aHa-
NM3a jeSHOCTABHUX yTHIaja TPeHNHTa (BpeMeHa) Ha
CBaKy rpymy noce6Ho. Yrepbusame pasmnka nsmehy
PasIMYNTUX HIBOA jefIHOT PaKTOpa OCTBAPEHO je Ha
ocHOBY Bonferoni post-hok ananmuse. Edexar cratu-
CTUYKe 3HAYajHOCTM YTBphEH je Ha HUBOY 1 BpegHO-
CTU Koja je mopelieHa Ha BpegHocT <0,05.

PE3YIITATU N1 AVICKYCHJA

Y Tabenmu 1 nmpukasaHe Cy BPeIHOCTM IPOCEYHe
OpsuHe Tpyama (Mm/s) ¥ CTaH[JapfHa OfCTyIama Ha
VHMIIMjaTHOM U GMHATTHOM Mepery 3a o0e rpytie 1c-
NMTaHNKA.

Ta6ena 1. BpenHocT mpoceuyHe Op3mHe TpYama
(m/s) m craHmappHa OACTyIama HAa VMHU-
IIVja/IHOM U (PMIHATHOM Mepemy

Ipyma Mepemwe v, (m/s) SD
Munnmjanao 3.70 .36

I'1
OuHamHO 4.12 48
Munumjamao 3.84 .38

2
DuHaMHO 4.23 31

Y Tabemn 2 momohy koMOuMHOBaHe aHanM3e
BapyujaHCe IPUKa3aH je YTULAj TPEHaXHOT IIepuo-
ma (BpeMeHa) U yTUIIaj TPyIle Ha Bapujaby mpocey-
Ha 6p3uHa TpKe 3a Be rpyne ucnuranuka (I'l - mpsa
rpyma, I'2 — gpyra rpyma).

Ta6enma 2. Edexar mnpomeH/buBe yHyTap MCTHUX
VICIIATAHNUKA VM Pas/IMINTHX MCIIUTAHNKA

YHyTap NCTUX NCITUTAHUKA

F Sig.
Bpeme 123.84 .000
Bpeme*rpyna .205 .653

VHyTap pasnuunTUX MCIUTAHNKA

F Sig.

Ipymalmu2 1.138 292
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Tlobujenu pesyntaty mokasyjy ma cy obe rpyme
3Ha4ajHO MoOOJpIIa/ie BpeMe Ha Kpajy TpKe Ha ¢u-
Ha/THOM Y OJHOCY Ha MHMIVja/THO Mepeme. Bonferoni
post-hok ananusoMm je yrBpheHo fa Hema pasiuke y
[OOMjeHNM pe3yITaTuMa KOJ pasINuuTuX IPyIIa UC-
OMTAaHMKa.

Ha cnukama 1 u 2 npukasaHe Cy BpeFHOCTH IIPO-
CEeYHOT OfICTYIIaba Off Cpefiibe Op3VHe TpUama y TPIN
Ha 2400 M, Ha MHUIVjaTHOM ¥ (PMHATHOM Mepemy 3a
06e rpyne ncrmranuka (I'1 n I'2).

'l H1umMjanHo 2 HuunjanHo

1,74

,66

Cmuka 1. Ipaduyxy npyukas IpoLeHTyaTHOT OfCTyNamba
Y OBHOCY Ha IIPOCeYHy Op3MHY y Tpuamy Ha 2400 M Ha
UHULMjaTHOM MepetbY

—1 buHanHo

2 duHanHo

Cruka 2. Tpadmuky pyKas IpoIeHTyaTHOT OfCTYIamba
Y OHOCY Ha IIPOCeYHy Op3uHy y Tpuamy Ha 2400 M Ha
(bUHATHOM Meperby

Y Tabenu 3 mpukasaHa Cy OfCTymama Op3u-
He Tpyama Ha cBakux 400 M of cpefrmbe BPeHOCTH
y Tpuamy Ha 2400 m Ha MHUIMjaTHOM ¥ (pUHATHOM
Mepemy, a y Tabenama 4, 5 u 6. pesynTaTy KOMOMHO-
BaHE aHA/IN3€ BapMjaHCe KOjOM je TeCTUPAH yTULIAj
TPEHAXHOT Ieprofa (BpeMeHa) 11 YTHUIAj TIpyIIe Jic-
NUTaHMKa.

Ta6ena 3. PesynTaTu leCKpUNTUBHE aHa/IM3e O[ICTYIalba Op31He Tpuama Ha cBakux 400 M off Cpefiibe BpeTHOCTI
y Tpuamy Ha 2400 M Ha MHUIVjaTHOM ¥ GUHATHOM Mepeny

Opcrynama 6p3yHe TpYama Ha cBakux 400 m

0 400 400 800 800 1200 1200 1600 1600 2000 2000 2400
Mepeme M SD M SD M SD M SD M SD M SD
I'l . 309 184 174 112 272 213 201 1.5 228 174 282  2.09
I'l ®un. 659 635 221 144 410 715 224 176 3.6 2 3.99 341
I'2 Van. 1.33 111 065 041  0.66 .52 .15 1.11 1.05 058 1.1 .76
I'2 dun. 872 638 3.5 3.07 313 268 311 225 423 3.08 474  4.32
Ta6ena 4. Edexar mpoMeH/bMBe YHYTap UCTUX UCIUTAHNUKA
Oucranna (m) 0-400 400-800 800-1200 1200-1600 1600-2000 2000-2400
F Sig. F Sig. F Sig. F Sig. F Sig. F Sig.
BpeMe 2996  .000 1622 .000 472  .036 8013 .007 20.14 .000 11.32  .002
BpemMe*rpyna 3.69 .06 836  .006  .381 541 5.003  .031 6.46 .02 2.97 .09
Ta6ema 5. Edexar npoMensprBe nsMehy pasnmauTux MCIMTaHUKA
Jucranna (m) 0-400 400-800 800-1200 1200-1600 1600-2000 2000-2400
F Sig. F Sig. F Sig. F Sig. F Sig. F Sig.
Ipyma1m2 .03 .86 .07 .8 3.72 .06 .00 99 0.03 .87 .65 42
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Ta6emra 6. AHanM3a jefHOCTaBHMX YTHIIaja BpeMeHa Y OHOCY Ha CBAKy IPYIY ITOCeOHO

HOucranma (m) 0 400 800 1200 1600 2000
400 800 1200 1600 2000 2400
Bpewme Bpewme . . . . . .
Ipyma - dunanmo Sig. Sig. Sig. Sig. Sig. Sig.

1 2 45 .69 .20
I'l 2 1 45 .69 .20
1 2 .00 .00 .00
I2 2 1 .00 .00 .00

ITocne crpoBefeHOr eKCIepUMMEHTa Ppe3yaTaTu
UCTpaKMBalba Cy MOKa3asu Jja MoJe/l TPEHMHTIA KOjI
je moppasyMeBao Ia MCHMTAHUIM HUCY JoOMjanmm
nHpopMalyje 0 IpOIa3HUM BpeMeHMMa KOf| IIpeT-
puanux cBakux 400 M, Beh HaKOH MCTpYaHe JUCTAH-
Ile, HUje MMao 3HavajaH edeKaT Ha TO fla Cé CMAbU
BapujabMINTeT OACTyIama Op3uHe Tpyama y TPIU
Ha 2400 M Koj IIpBe eKCIlepMMeHTaaHe rpyne. Mo-
Iell TPEHMHTA KOjM je MoApa3yMeBao Jja Cy UCINUTa-
HUIM jobujamu mHpopMauyje O MpOIasHUM Bpe-
MEHMMa KOJj IpeTp4yaHux ceakux 400 M Huje MMao
3HauyajaH edekaT Ha TO JIa Ce CMambM BapyjabuInTeT
oficTynama Op3uHe Tpuama Ha 2400 M KOJ IpyTe eK-
CIiepMMeHTa/IHe TPYIIe.

Pesynratn IeCKpUIITUBHE aHa/nMM3e  Ha
VHUIMjATHOM ¥ (MHAJTHOM Mepemy 3a Bapujabmy
MaKCMMajHa IOTPOIllka KUCEOHMKA IIpUKa3aHU
cy y Tabemn 7, a pesynratm KOMOMHOBaHe aHau3e
BapujaHCe KOjOM je TeCTUPAH yTUIIAj TPEHAKHOT I1e-
puona (BpeMeHa) U yTUIAj Ipylle MCIUTAHUKA IPU-
kasaHu cy y Tabemama 8 u 9.

Ta6ema 7. BpenHocT  MakcuMmajgHe — IOTPOIIbE
KMCEOHIMMKAa Ha I/IHI/IILI/[jaIIHOM n (bI/IHa}'IHOM
Mepemwy

Ipyna M SD N

Vrsujanso r1 53.71 7.23 19
Mepeme 2 54.58 6.49 24
OUHANHO 'l 56.05 6.91 19
Mepetbe 2 59.55 6.95 24
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Ta6ena 8. Edexar mpomeHpuBe yHyTap MCTHUX U
Pas3IMYNTUX UCIUTAHUKA

YHYTap NCTUX NCITUTAHUKA

F Sig.
Bpeme 46.55 .00
Bpeme*rpyna 6.02 .02

YayTap pasmmyuTUX UCINTAaHUKA

F Sig.

Ipymalm2 1.15 0.29

Ta6ena 9. AHanu3a jefHOCTABHNUX YTHIIAja BpeMeHa
Y OIHOCY Ha CBaKy IpyIly moce6Ho

Bpeme Bpeme .
Tpyna MHHUIMjATHO dunanno Sig.
1 2 .006
I 2 1 006
1 2 .000
Ir2
2 1 .000

Pesynraru nokasyjy ma kxop obe rpyrme IocToju
CTaTUCTMYKM 3HA4yajaH HaIpeflaK y IOTPLIbU KU-
CEOHMKa, TaKo fia Cy oba TpeHa)KHa MeTOofia MMaja
3HaYajaH yTuIaj Ha OBy Bapujabmy. Kako je youena
MHTepaKllija BpeMeHa 1 Ipylle, IPUCTYIINIO Ce aHa-
JM3U jeFHOCTaBHMX YTHIaja KaKo OU ce 3a CBAaKY eK-
CIIepMMEHTAJIHY TPYIy UCIIUTA0 epeKaT BpeMeHa, Tj.
TpeHaXHor nepuoga. Tpenakun Mopen kop rpyme I'2
je yTMIIa0 Ha TO Ja ce CTaTMCTMYKY 3HadajHO yBeha
yTpoOIIaK KMCEOHMKa KOju je M3MepeH AcCTpaHo-
BJIM TECTOM, 32 Pa3/lMKY Off TPyIle TPEHAXXHOI MOfie-
J1a Koju je kopuctwia rpymna I'l, rie je Takobe youen



Bonac H., YTuiaj gBa Mojea TpeHrHra Ha IpocevyHe IpomeHe Opsute..., DVISVITUYKA KYJITYPA 2014; 68 (1): 83-91

CTAQTUCTMYKM 3HAYajaH HaNpefjak y OBOj Bapumjabdmu,
a/yM Ca HEelITO MAaUM MHTE3UTETOM IIPOMEeHA y OfI-
HOCY Ha IpoMeHe ocTBapeHe y rpynu I2. OBo ce
MOJKe ITPUMICATH TOMe Jla Cy KOHTPOJIA 1 I03Mpame
MHTeH3UTeTa OMmn epUKaCHUjU YKOMMKO CYy MCIN-
TaHUIM MMM HOBPAaTHY MHGOPMAIUjy O Mpoas-
HUM 6p3nuHaMa. [IpeTIocTaBKa je fa ce TMMe yTHIja-
710 Ha 607bY aTANITAIN]y KaPAVMBACKYIAPHOT CHCTEMA,
Ha Taj Ha4MH ITO je 06e36eheHo fja ce KoHTpOMMIIE
TEMIIO TpYamba.

Ha ocHOBy ocTBapeHMX pesynrata MoXe ce
3aK/bYYUTH Ja Cy 06e Ipylle MCIMTAaHMKA 3HAYAjHO
nosehaBaze IpPOCeYHO OfCTymame Of IPOced-
He Op3uHe Tpuama Ha (UHATHOM y OfHOCY Ha
MHIMjaTHO Mepeme. To ce MO)Ke IPUIMCATH TOMe
fia cy obe rpyme ucnutanuka nmajyhn sehy o6psuny
Tp4Yama yTuIaje 3Ha4ajHo Ha Behn Bapujabummret y
IPOCEeYHOj IpoMeHM Op3He Tpyama. [IpeTrocraBka
je ma HMCy MManM JOBO/BHO MCKYCTBA Kao mpodecn-
OHaJ/IHN TpKauy mro 6u uM omoryhmo fa yHanpepe
¥ TEMIIO TpYamba.

3AK/bYYAK

C 063upoM fia IpoceyHa IpoMeHa Op3nHe urpa
BAXHY YJIOTY y TpYalby Ha CPelIbUM U JYTUM JC-
TaHIJAMa, TO Ce OBMM UCTPaXKMBAIbEM >KeJleJIo Ca3Ha-
TI KakKo he ce mociie TpeHaXKHOT CTUMYITyCa Cpefiibe
TPEeHMpPaHM MCIOUTAHULM IOHAIIATY TOKOM TpKe Ha
2400 M Kafia ce TpUM ,Ha HAjOO/BYU pesynTar .

AHamusa moOujeHMx pesyaTara je IOKasama fia
Cy Y IOIJIefly IPOCEYHOT OfICTyIama Op3VHe TpUyamba
Ha cBakux 400 M off cpenitbe Op3uHe Tpuama Ha 2400
M obe eKCIepyMeHTaHe TpyIle MMaje IpuOImxK-
HO JCTe BPENHOCTVM Ha VMHUIMjaTHOM ¥ (puHAI-
HOM Mepemy. VMako ce HMCy moOjaBuie CTaTUCTUY-
KJ 3HayajHe pPas3/MKe IOC/Ie TPEHAXHOI CTUMYIY-
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EINFLUSS VON ZWEI TRAININGSMODELLEN AUF
DURCHSCHNITTLICHE GESCHWINDIGKEITSVERANDERUNGEN
IM 2.400-METER-LAUF

Zusammenfassung

Laufen in gleichméafiger Geschwindigkeit stellt im korperlichen, so auch im taktischen Sinne einen bedeutenden Faktor in der Erzielung
von Ergebnissen im Mittelstrecken- und Langstreckenlauf dar. Die entsprechende Laufstrategie eines taktisch effizienten Rennens beginnt
mit der Auswahl der optimalen Laufgeschwindigkeit. Bei den Versuchspersonen (N = 43) bzw. Studenten der Universitdt fiir Sport und
Korperkultur wurden zwei Modelle in der Dauer von sechs Wochen angewendet. Ziel der Untersuchung war es festzustellen, wie die
angewandten Trainingsmodelle die Abweichung der Laufgeschwindigkeit von dem Mittelwert im 2.400-Meter-Lauf beeinflussen, wenn
das beste Ergebnis gelaufen wird, sowie in welchem Mafle die angewandten Trainingsmodelle die Verbesserung der aeroben Féhigkeiten,
ausgedriickt durch den maximalen Sauerstoffverbrauch, beeinflussen. Die Analyse der Ergebnisse hat gezeigt, dass es keine statistisch
relevanten Unterschiede der durchschnittlichen Abweichung der Laufgeschwindigkeit von der mittleren Laufgeschwindigkeit auf einer
2.400-Meter-Strecke bei beiden Experimentalgruppen im Laufe der Anfangs- (G1 =2.44 +1.74 % und G2 =1+ 0.75 %) und der Endmessung
(G1=3.72£3.69 % und G2 =4.57 * 3.63 %) gibt. Obwohl keine statistisch relevanten Unterschiede nach dem Trainingsstimulus bei beiden
Endmessungenfestgestellt werden konnten, erzielten die Versuchspersonen bessere Ergebnisse bzw. verbesserten ihre Laufgeschwindigkeit
bei der Endmessung (G1 =4.12 + 0.48 m/s und G2 = 4.23 + 0.31 m/s) in Bezug auf die Anfangsmessung (G1 =3.7 + 0.36 m/s und G2 = 3.84
+0.38 m/s). Ergebnisse der Untersuchung haben gezeigt, dass bei beiden Gruppen ein statistisch relevanterFortschrittbei der Endmessung
(G1 = 56.05 + 6.91 ml/kg/min und G2 = 59.55 + 6.95 ml/kg/min) im Vergleich zur Anfangsmessung (G1 = 53.71 + 7.23 ml/kg/min und
G2 = 54.58 *+ 6.49 ml/kg/min) im maximalen Sauerstoffverbrauch prasent ist, so dasssich beide Trainingsmethoden deutlich auf diese
Variableauswirkten. Die Ergebnisse der Untersuchung kénnten einen bedeutenden Beitrag in der Arbeit mit Studenten und Schulkindern
leisten — unter der Annahme, dass diese im theoretischen und praktischen Unterricht zuerst ausgebildet und dann befidhigt werden,
selbst ein ,,Gefiihl fiir Raum und Zeit“ zu entwickeln mit dem Ziele der Verbesserung der Laufeffizienz auf Mittel- und Langstrecken, die
schliellich durch ein besseres erzieltes Ergebniszum Ausdruck kommt.

Schliisselworter: ATHLETIK / MITTELSTRECKE / TEMPO

ITpumben: 27.03.2014.
[Tpuxsahen: 05.05.2014.
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THE EFFECT OF TWO TRAINING MODELS
ON THE AVERAGE CHANGES IN RUNNING SPEED
IN 2400M RACES

Abstract

Running at an even pace is, in both physical and tactical aspect, an essential factor when achieving good results in middle and long
distance races. The appropriate strategy for running a tactically effective race starts by selecting the optimal running speed. Two models of
training lasting for six weeks were applied on the group of subjects (N=43) composed of students from the Faculty of Sport and Physical
Education, University of Belgrade. The aim of the study was to determine how the applied models of training would affect the deviations
of running speed from the mean values in 2400m races when running for the best result and also, how the applied models of training
would affect the improvement of aerobic capacities, showed through maximal oxygen uptake. The analysis of the obtained results showed
that no statistically significant differences in the average deviations of running speed from the mean values in 2400m races were recorded
in any of the experimental groups either in the initial (G1=2.44+1.74 % and G2=1%0.75 %) or the final measurements (G1=3.72+3.69 %
and G2=4.57%3.63 %). Although there were no statistically significant differences after training stimulus in either final measurements,
the subjects achieved better result, that is, they improved the running speed in the final (G1=4.12+0.48 m/s and G2=4.23+0.31 m/s) as
compared with the initial measurement (G1=3.7+0.36 m/s and G2=3.84+0.38 m/s). The results of the study showed that in both groups,
there was a statistically significant improvement in the final measurement (G1=56.05+6.91 ml/kg/min and G2=59.55+6.95 ml/kg/min) as
compared to the initial measurement (G1=53.71+7.23 ml/kg/min and G2=54.58+6.49 ml/kg/min) regarding the maximal oxygen uptake
so that both training models have a significant effect on this variable. The results obtained could have a significant contribution when
working with students and school population, assuming that in the lessons of theory and practical teaching they are first educated and then,
over a relatively extended period of time, are enabled to develop their own ‘sense of space and time’ with an aim to increase the efficiency
of running in middle and long distance races, which in the end manifests itself through achieving better results.

Key words: ATHLETICS / MIDDLE DISTANCE / PACE

INTRODUCTION

The pace of running is closely correlated with the in the early forms of training and competitions, but in
tactics of running a race. For each competition in any its simplest form. Later on, when the technical mas-
sport, the preparation also includes a tactical plan to tery and physical preparation have been raised to a
ensure the best possible placement or victory. Prac- higher level, the tactics is more important.

ticing and applying the tactics is to be included even
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Running a tactically effective race can be a de-
cisive factor in achieving the expected results and
placements. The appropriate strategy begins by se-
lecting the optimal running speed. Running middle
and long distances are very popular athletic disci-
plines in the world. In order to be able to resist vari-
ous tactical approaches, runners in middle and long
distance races have to be well trained in terms of pace
and have so called ‘feeling for the pace of running.’

An important feature of each tactical method is
the ability of athletes to apply immediately the appro-
priate tactical approach which would be useful under
specific conditions and in line with the newly created
circumstances (Stefanovic, 1981, 2006; Ozolin, Vo-
ronkin and Primakov, 1989).

Tactics in running middle and long distance races
actually engages all available resources to fulfill a
goal, whether to win, achieve a high placement or a
personal best result (Fragkiadakis, Bollas and Mega-
loikonomu, 2003). The main prerequisite for success-
ful running tactics is excellent physical and mental
preparation, as well as good pace planning and effort
regulation. Running at an even pace is characterized
by minimal changes in speed throughout the race.
Numerous experimental and theoretical researches
have shown that even paced running implies such a
movement where there are no major changes in the
running speed (up to £3%) (Homenkov, 1977, Dick
1980, Dick, 1980b; Petrovic et al., 1980, Suslov,
Popov, Kulakov and Tihonov, 1982; Suslov, Mak-
simenko, Nikituskin, Brejzer and Tihonov, 1990,
Stefanovic, 1993; Malacko and Radjo, 2004; Fratric
2006; Stefanovic, Juhas and Jankovic, 2008).

When applying tactics ,,to achieve results” the
goal of running has to be formulated in such a way
so as to run as evenly as possible avoiding any inter-
ruptions of the uniform rhythm, thus saving energy
while maintaining effort and pace at any price.

Running at the same level of exertion is based on
choosing the speed according to the subjective assess-
ment of fatigue. This strategy enables a finish without
too much fatigue. However, it prevents runners from
achieving optimal result and is therefore more con-
venient for beginners. One of the main goals for a
runner in 800m races is to run the first 400m at a level
close to 93% of the maximal result at 400m (Vigil,
1995). The second lap of the race represents the criti-
cal point of the race. The second lap should be run at
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89% of maximal speed at 400m (Vigil, 1995). Like
in an 800m race, in a 1500m race the last lap is the
fastest with a critical point at about 300m before the
finish. Unlike an 800m race, where the first lap is
faster, in a 1500m race the pace increases from lap
to lap (Brown, 2005). Practicing and application of
tactics should be included even in the early forms of
training and competitions but in its simplest form by
controlling the pace of running. Later on, the tactics
can be more complex and have a greater importance
when technical skill and physical preparation have
been raised to a higher level. It is characteristic of ev-
ery tactical method to create ability in the athletes to,
complying with the newly created conditions, imme-
diately apply the appropriate tactical approach use-
ful under specific circumstances (Stefanovic, 1981,
2006; Ozolin, Voronkin and Primakov, 1989). ,,The
winning” tactics is most often implemented in situ-
ations related to the qualification races or when run-
ning ,,to win.” If a realistic assessment says that there
is no chance for winning, the best tactics a runner can
apply is to do his best and run as fast as he can, hop-
ing that he will achieve his fastest time, and to keep
some reserve energy for the finish.

Influenced by training, manifestation of the physi-
cal work capacity in every athletic discipline of run-
ning in middle and long distances has a specific na-
ture and depends on the correlation in the levels of
development between aerobic and anaerobic capaci-
ties of athletes. Sports results, such as when running
long distances, depend mostly on aerobic power,
aerobic capacity and anaerobic glycolytic capacity.
Every athletic discipline of running middle and long
distances is characterized by specific completion of
major metabolic factors, which show a certain influ-
ence on the level of sports achievements. According
to Brdaric (1994) the relationship between aerobic
and anaerobic capacity in runners at 10.000m, which
was created under the influence of training has the fol-
lowing structure: aerobic factors account for 72.6%,
while anaerobic participate with 27.4%. The great-
est contribution is that of aerobic power (VO, ) -
45.63%, which enables running a 10.000m race at
a high pace. The same author holds that aerobic ca-
pacity allows aerobic power to be used to the maxi-
mum in a 10.000m race. Glycolytic capacity enables
a runner to change the pace during the race and in
the finish at the end of the race. High aerobic power
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and high glycolytic capacity allow it for the runner to
fulfill entirely the tactical plan, to change the pace of
running a few times during the race, as well as to fin-
ish the last 400m and even the last 1000m if needed.

Carter, Jones and Dust (1999) monitored the ef-
fect of six weeks’ endurance training on several vari-
ables, among others, on the maximal oxygen uptake
and running speed at the anaerobic threshold. The ex-
perimental group consisted of subjects (N = 16) aged
23 years and average body weight of 70 kg. After the
experimental program results showed a statistically
significant increase in maximal oxygen uptake from
47.9 to 52.2 mlO,/kg/min and in running speed at the
anaerobic threshold from 13.3 to 13.9 km / h.

Positive pace tactics is characterized by gradual
reduction of the running speed during the race. Stud-
ies have revealed that top runners in 800m races, for
the first 200m of the run, run at a speed of 107.4%
of the average in 800m. For the following 400m
the speed is at 98.3% and for the last 200m it is at
97.5%. Compared with the tactics of running at the
same pace, this tactics also showed a higher friction
peak of oxygen uptake (89.3 =2.4% vs. 92.5 £ 3.1%
VO, max, respectively) (Sandal et al, 2005). This
tactic proved to be relatively successful; however,
only occasionally. Due to fatigue, there is a decline
in speed, and at the end of the race there are registers
of higher lactate levels, increased respiratory gas ex-
change and subjective feeling of exertion compared
to the tactics of running at the same speed (Abbis &
Laursen, 2008).

The case studies of the world record set by Ge-
brselassie and ultramarathon in Sidney showed a
great variability regarding tactics of speed at the
microscopic level (Angus & Waterhouse, 2011). A
research on 10.000m treadmill race and in real con-
ditions has shown that runners of higher and lower
level use different tactics in running 10.000m races.
Important determinants when choosing the speed
tactics which significantly correlate with the speed
at the start, in the middle and at the end of the race
at 10.000m include the maximal running speed, run-
ning economy and lactate threshold (Lima-Silva et
al, 2010).

In accordance with the past scientific researches
with similar topics and objectives, the goal of the re-
search was to determine how the two training mod-
els of running would influence the manifestation of

deviations in the running speed from the mean value
in a 2400m run when running for the best result and
whether the applied models of training would have
an impact on the improvement of VO, __

X

METHOD

Sample of subjects

The sample of subjects consisted of students from
the Faculty of Sport and Physical Education, Univer-
sity of Belgrade, who have volunteered to perform the
experimental procedure. The total number of subjects
in the initial and final measurement was N = 43. The
subjects were male, aged 21-22 years, and may be de-
scribed as averagely-trained people. Prior to joining
the experiment, they were informed about the es-
sence of the experiment. The subjects were divided
into two experimental groups:

o the first experimental group (Gl) where
the applied model of training was that the
participants were not given information about
the lap times at every 400m, but only after
completing the whole distance and,

o the second experimental group (G2) where
the applied model of training was that the
participants received information about the lap
times at every 400m.

Sample of the variables

The sample of the variables consisted of: the av-
erage running speed at 2400m - v_(m/s), the aver-
age change in running speed at every 400m from the
mean value of 2400m run expressed in percentage
and maximal oxygen uptake - VO, _(ml/kg/min).

Experimental protocol

A training program with the use of the Interval
training method was planned for conducting this ex-
periment (Stefanovic et al. 1984; Stefanovic, 1992;
Tonchev, 1993, Tomash and Djordjevic, 1996; Bol-
las, 2004). The experiment lasted for six weeks, or 18
training sessions. The subjects of both experimental
groups were trying to achieve the best possible results
in the race in the initial and final measurements, with
the least oscillation in the running speed. The men-
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tioned experimental curriculum was implemented
during practical lessons (one lesson of training three
times a week) of Theory and Methodology of Athlet-
ics at the Faculty of Sport and Physical Education
in Belgrade, on the athletic track of the stadium in
Kosutnjak Sports Center. The measurement of func-
tional abilities was performed in the morning hours
in the Methodological Research Laboratory of the
Faculty of Sport and Physical Education in Belgrade.
Before the initial measurement of the results in run-
ning a distance of 2400m, all subjects were tested by
Astrand test, in order to create homogeneous groups.

The time (t) for 2400 m distance was measured; the
average running speed (v_) and the average change of
speed from the mean value (%) were calculated for
all the subjects in the initial and final measurements.
During the experiment, the subjects were trying to
run at an even pace, i.e. to achieve the least average
changes of the running speed from the mean value, or
to create a sense of effective pace of running.

Assessment of maximal aerobic capacity, or max-
imal oxygen uptake (VO, ) was performed by us-
ing Astrand test (Astrand & Rodahl, 1986), and the
results are expressed in ml / kg / min. 2400m runs
were organized according to the athletic rules (2009)
on the athletic track.

Data Analysis

After completing the experiment, the obtained
data were statistically analyzed. Representative
measures of average values and standard deviations
were used in the area of descriptive statistics. In order
to determine the effects of training on the monitored
variables, an analysis of variance with repeated
measurements was performed (the initial and final
measurements) in relation to the two groups (G1 and
G2) - a combined analysis of variance.

In case when the subsequent data processing
showed a significant effect of the key factors (time and
group), as well as the interaction of time and group,
then we did an analysis of simple impact of training
(time) on each group separately. Identification of
differences between the various levels of one factor
was performed based on the Bonferroni Post Hoc
analysis. The effect of the statistical significance was
defined at the level of n value which was set to the
value of < 0.05.
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RESULTS AND DISCUSSION

Table 1 shows the values of average running speed
(m/s) and standard deviations in the initial and final
measurements for both groups of subject.

Table 1. Values of average running speed (m/s) and
standard deviations in the initial and final

measurements

Group Measurement  v_(m/s) SD
Initial 3.70 .36

Gl
Final 4.12 48
Initial 3.84 .38

G2
Final 4.23 31

Applying a combined analysis of variance, Table
2 represents the impact of the training period (time)
and the impact of group on the average speed variable
for the two groups of subjects (G1 - the first group,
G2 - the second group).

Table 2. The effect of variable among the same and
different subjects

Among the same subjects

F Sig.
Time 123.84 .000
Time*group .205 .653

Among different subjects

F Sig.

Group 1 and 2 1.138 292

The obtained results show that both groups im-
proved the time significantly at the end of the race in
the final compared to the initial measurement. Bon-
ferroni Post Hoc analysis found that there were no dif-
ferences in the obtained results among the different
groups of subjects.

Pictures 1 and 2 illustrate the values of av-
erage deviations from the mean running speed in
2400m race in the initial and final measurements for
both groups of subjects (G1 and G2).
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Picture 1 Graphic illustration of deviations (%) from
the average running speed in 2400m race in the initial
measurement

—G@G2 final

—Gl1 final

Picture 2 Graphic illustration of deviations (%) from
the average running speed in 2400m race in the final
measurement

Table 3 represents the deviations from the mean

running speed at every 400m in 2400m race in the
initial and final measurements, whereas tables 4, 5,
and 6 show the results of the combined analysis of
variance which tested the impact of training period
(time) and impact of the group of subjects.

Table 3 Descriptive analysis results of deviations from the mean running speed at every 400m in 2400m

race in the initial and final measurement

Deviations from the running speed at every 400m

0 400 400 800 800 1200 1200 1600 1600 2000 2000 2400
Measurement M SD M SD M SD M SD M SD M SD
G1 Initial 3.09 1.84 1.74 1.12 2.72 2.13 2.01 1.5 2.28 1.74 2.82 2.09
G1 Final 6.59 6.35 2.21 1.44 4.10 7.15 2.24 1.76 3.16 2 3.99 341
G2 Initial 1.33 1.11 0.65 0.41 0.66 .52 1.15 1.11 1.05 0.58 1.11 .76
G2 Final 8.72 6.38 3.5 3.07 3.13 2.68 3.11 2.25 4.23 3.08 4.74 4.32
Table 4 The effect of variable among the same subjects
Distance (m) 0-400 400-800 800-1200 1200-1600 1600-2000 2000-2400
Sig. F Sig. F Sig. F Sig. F Sig. F Sig.
time 29.96  .000 16.22 .000 4.72 .036  8.013 .007  20.14  .000 11.32 .002
time*group 3.69 .06 8.36 .006 381 541 5.003 .031 6.46 .02 2.97 .09
Table 5 The effect of variable among the different subjects
0-400 400-800 800-1200 1200-1600 1600-2000 2000-2400

Distance (m)
F Sig. F Sig.

F

Sig. F Sig. F Sig. F Sig.

Group 1 and 2 .03 .86 .07 .8

3.72

.06 .00 99 0.03 .87 .65 42
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Table 6. The analysis of simple impact of time for each group

Distance (m) 0 400 800 1200 1600 2000
400 800 1200 1600 2000 2400
Group ;‘l‘t‘l’:l Time final Sig. Sig. Sig. Sig. Sig. Sig.
1 2 45 69 20
Gl 2 1 45 69 20
1 2 00 00 00
G2 2 1 00 00 00

Upon completing the experiment, the results of
the research showed that the training model which
implied that the subjects were not given informa-
tion about the lap times every 400 m, but only after
completing the distance, had no significant effect on
reducing the variability of the running speed devia-
tions in 2400m race in the first experimental group.
The training model which implied that the subjects
received information about lap times every 400m had
no significant effect on reducing the variability of the
running speed deviations in 2400m race in the second
experimental group.

The descriptive analysis results for the variable of
maximal oxygen uptake in the initial and final mea-
surements are given Table 7, whereas the combined
analysis results of the variance which tested the im-
pact of the training period (time) and the impact of
the group of subjects are given in Tables 8 and 9.

Table 7. Values of maximal oxygen uptake in the
initial and final measurements

Group M SD N

Initial Gl 53.71 7.23 19
measurement G2 54.58 6.49 24
Final Gl 56.05 6.91 19
Measurement G2 59.55 6.95 24
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Table 8. The effect of variable among the same and
different subjects

Among the same subjects

F Sig.

Time 46.55 .00

Time*group 6.02 .02
Among different subjects

F Sig.

Groupl and 2 1.15 0.29

Table 9. The analysis of simple time effect as related
to each group respectively

Time Time

Group initial final Sig.
1 2 .006

Gl 2 1 .006

1 2 .000

G2 2 1 .000

The results show that with both groups there is a
statistically significantimprovement in oxygen uptake,
so that both training models had a considerable
effect on this variable. Since an interaction of time
and group was identified, an analysis of simple
impacts was performed so that the effect of time
or the training period would be examined for each
of the experimental groups. The training model of
group G2 affected statistically significant increase in
oxygen uptake measured by Astrand test, in contrast
to the training model used by group G1, where a
statistically significant improvement in this variable
was also found, but with a slightly reduced intensity
of the changes as compared to the changes recorded
in group G2. This can be attributed to the fact that
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the control and regulation of the intensity were more
efficient when the subjects had a feedback about
the lap speed. It is assumed that this led to better
adaptation of the cardiovascular system which was
achieved through better control of the running pace.

According to the achieved results it can be
concluded that both groups significantly increased
the average deviation from the average running speed
in the final compared to the initial measurement.
This can be attributed to the fact that both groups of
subjects having achieved a higher running speed had a
significant effect on a greater variability in the average
change in the running speed. It is assumed that they
did not have enough experience as professional
runners which would enable them to improve the
pace of running as well.

CONCLUSION

Given that the average change of speed plays a
vital role in running middle and long distance races,
this research was aimed to find out how averagely
trained subjects, upon receiving the training stimu-
lus, would behave during a 2400 m race when run-
ning for the ,,best result.”

The analysis of the obtained results showed that
as for the average deviations in the running speed at
every 400 m from the mean running speed during a
2400 m race, the both experimental groups had ap-
proximately the same values in the initial and final
measurements. Although no statistically significant
differences were recorded, upon receiving the train-
ing stimulus in both final measurements, the subjects
performed better, that is, they improved the running
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EINFLUSS VON ZWEI TRAININGSMODELLEN AUF
DURCHSCHNITTLICHE GESCHWINDIGKEITSVERANDERUNGEN
IM 2.400-METER-LAUF

Zusammenfassung

Laufen in gleichméafliger Geschwindigkeit stellt im korperlichen, so auch im taktischen Sinne einen bedeutenden Faktor in der Erzielung
von Ergebnissen im Mittelstrecken- und Langstreckenlauf dar. Die entsprechende Laufstrategie eines taktisch effizienten Rennens beginnt
mit der Auswahl der optimalen Laufgeschwindigkeit. Bei den Versuchspersonen (N = 43) bzw. Studenten der Universitit fiir Sport und
Korperkultur wurden zwei Modelle in der Dauer von sechs Wochen angewendet. Ziel der Untersuchung war es festzustellen, wie die
angewandten Trainingsmodelle die Abweichung der Laufgeschwindigkeit von dem Mittelwert im 2.400-Meter-Lauf beeinflussen, wenn
das beste Ergebnis gelaufen wird, sowie in welchem Mafle die angewandten Trainingsmodelle die Verbesserung der aeroben Féahigkeiten,
ausgedriickt durch den maximalen Sauerstoffverbrauch, beeinflussen. Die Analyse der Ergebnisse hat gezeigt, dass es keine statistisch
relevanten Unterschiede der durchschnittlichen Abweichung der Laufgeschwindigkeit von der mittleren Laufgeschwindigkeit auf einer
2.400-Meter-Strecke bei beiden Experimentalgruppen im Laufe der Anfangs- (G1 =2.44+1.74 % und G2 =1 £ 0.75 %) und der Endmessung
(G1=3.72£3.69 % und G2 =4.57 + 3.63 %) gibt. Obwohl keine statistisch relevanten Unterschiede nach dem Trainingsstimulus bei beiden
Endmessungenfestgestellt werden konnten, erzielten die Versuchspersonen bessere Ergebnisse bzw. verbesserten ihre Laufgeschwindigkeit
bei der Endmessung (G1 =4.12 + 0.48 m/s und G2 =4.23 + 0.31 m/s) in Bezug auf die Anfangsmessung (G1 =3.7 £ 0.36 m/s und G2 = 3.84
+0.38 m/s). Ergebnisse der Untersuchung haben gezeigt, dass bei beiden Gruppen ein statistisch relevanterFortschrittbei der Endmessung
(G1 = 56.05 + 6.91 ml/kg/min und G2 = 59.55 * 6.95 ml/kg/min) im Vergleich zur Anfangsmessung (G1 = 53.71 + 7.23 ml/kg/min und
G2 = 54.58 + 6.49 ml/kg/min) im maximalen Sauerstoftverbrauch présent ist, so dasssich beide Trainingsmethoden deutlich auf diese
Variableauswirkten. Die Ergebnisse der Untersuchung kénnten einen bedeutenden Beitrag in der Arbeit mit Studenten und Schulkindern
leisten — unter der Annahme, dass diese im theoretischen und praktischen Unterricht zuerst ausgebildet und dann befihigt werden,
selbst ein ,,Gefiihl fiir Raum und Zeit“ zu entwickeln mit dem Ziele der Verbesserung der Laufeffizienz auf Mittel- und Langstrecken, die
schlieflich durch ein besseres erzieltes Ergebniszum Ausdruck kommt.
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