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ADPIEPQ>H

©a NBeAa va aIEpWOwW TNV TTOPOUCa EPYNCia OTOUG YOVEIC JoU Kal TNV adeper)
pou, Ol oTtoiol Pe OTAPIEaV OTIOAUTO KOTA TNV OIAPKEIO TIPOETOIYACIOg TG
METOTITUXIOKNG HOU €pyaciag. H aydmn Kol n  oUPTapacTacn Toug UTINPEE
OIVEKTIUNTN Kol KOBOPICTIKN yia OA0 600 £XW KOATAPEPEL £wG onuEPA. H Tapouaia

TOug Ba pou divel TNV dUVOUN YIO TNV EKTIANPWAN HEANOVTIKWVY GTOXWV.
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Oa nbela va euxOopIoTACW TOV ETIPAETIOVIA KABNyNnT Hou, KOPIo Baaiieio

FoUPYOUAN, KOl T PEAN TNG TPIMEAOUC ETITPOTING Kupioug NIKOAaO Ayyeholan Kal

Mavayiwtn Aviwviou.
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MEPIAHWH

EvayyeAia ApyupoTtalg: A€iKTng oUVTOVIGHOU KOTA TNV KOADUPBNoN We avtiotaon
MEYAANC AEKAVNG.
(Mg v emifAeyn tou K. N'o0pyouvAn BaciAciovu, AvamAnpwt Kadnyntn)

ZKOTIOC TNC MEAETNG MTav va dlepeuvnOolv TUXOV HETOPROAEC OTO TIPOTUTIO
OUYXPOVIOUOU TWV XEPIWV OTO €AEVBEPO OTUA KATA TNV KOAUUPNON HE €AEN
avTioToong o€ yuvaikeG KoAuPPBNTpleq. Acgiyuya tng €pevvag armotédecav 10
KOAUUBATPIEG TTIOU EKTEAECAV HE TUXOIO GEIPA OTIO pia TIpooTidbela (25m) e PEYIoTN
évtaan (100%), xwpi¢ avtiotaon Kal Pe EAEN avtioTaong, ToU TIPOEPXOTAV OTO Hia
HEYAAN Aekdvn dlopETpou 35 cm Kol XwenTIKOTNTAC 6.5 It. MNa TNV Kataypagr] tng
Kivnong xpnoidotomnénkav 4 avaAoyikeG KAPepeg S-VHS Kal n yn@loroinon
ETUAEYMEVWV  ONueEioy TAVW OTO0 Oowa  €ylve PECW TOL cuaTAuato Ariel
Performance Analysis System. YTtoAoyioTnkav n péon KOALUPNTIKA TaxVTNTA, TO
MAKOC XEPIAC, N ouXVOTNTa XEPIAC, 0 OeikTnNg ouyxpoviouou (IdC), kabwg Kal n
OTIOAUTN KOl OXETIKI OIAPKEIO TWV ETIPEPOUE PATEWVY TNC XEPIAC. MA TN OTATIOTIKI)
eme€epyaaio TV OeQOPEVWY EQAPUOOTNKE t-test yia e€aptnuéva deiypata. Katd v
KOAUUBNON e €AEN avtioTaong JIOTIIOTWONKE CTOTIOTIKA CNUAVTIKY JEIWan TNg
péang KoALuBNTIKAC Tax0TNTOC (tg= 34.85, p< .05), TOU PAKOUC XePIAg (9= 14.92, p<
.05) Kal ¢ ouxvotntag xeplag (W= 7.94, p< .05), evw 0 OEIKING CULYXPOVICUOU
TIAPOULCiaceE OTATIOTIKA onuavtiki avgnon (19 = 8.04, p< .05), mou armodidetal otnv
a0&non ¢ OXETIKAG JIAPKEIAC TNC CUVOAIKNG TIPowONTIKAG @aong (t9= 13.20, p<
.05) Kal TN PEIWaN TNG OXETIKNG SIAPKEIAG TNG UN TIpowdnTIKAG @dong (w= 13.20,
p< .05). Katd ouvémela, Katd tnv KOAUUPBNon pe €AEn avtiotaong dla@opoTIolEital
0 TPOTIOC OUYXPOVIOUOU METOED Twv 000 XEPIWV, KOBWC HEIWVETAI TO XPOVIKO
OlAoTNUa TIoU PECOAOPEl HETAED TWV TIPOWONTIKWY QACEWV Twv dU0 XEPIWV Kal

QLEAVETAL 0 XPOVOCG EQOPUOYNC TWV TIPOWONTIKWY SUVAUEWV.

NEEEIG KAEIDIA: ouVTOVIOHOG, €AEN avTioTaong, KIVNUOTIKA avaAuan, QACEIG

XEPIAG, KOADUBNO.
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ABSTRACT
Evangelia Argyropais: The index of coordination during resisted swimming with

large bowl.

(Under the supervision ofVassilios Gourgoulis, Associate Professor)

The aim of the research was to investigate possible modifications on the arm
coordination in female front crawl swimmers, during swimming with added
resistance. Ten female swimmers swam at a maximal intensity 25m without and with
added resistance, which was applied by a bowl with a diameter of 35cm and capacity
of 6.5 It. Four S-VHS cameras were used to record the underwater motion ofboth arms
and the digitizing of selected points onto the subject’s body was undertaken using the
Ariel Performance Analysis System. The mean swimming velocity, the stroke length, the
stroke rate, the index of coordination (IdC) and the absolute and relative duration ofthe
separate phases ofthe stroke were calculated. For the statistical treatment ofthe data the t-
test for dependent samples was used. When swimming with added resistance the mean
swimming velocity (tg = 34.85, p< .05), the stroke length (tg = 14.92, p< .05) and the
stroke rate (g = 7.94, p< .05) were significantly decreased, while the index of
coordination significantly increased (tg = 8.04, p< .05), because of the increase of the
relative duration ofthe whole propulsive phase (tig= 13.20, p< .05) and the decrease of
the relative duration of the non propulsive phase (ig= 13.20, p< .05). These results
revealed that in front crawl swimming with added resistance the pattern of arm-
coordination is modified, as the time interval between the propulsive phases from the

two arms is decreased and the time of the application of propulsive forces is

increased.

Key-Words: Coordination, added resistance, kinematical analysis, stroking phases,

swimming.
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AEIKTHZ ZYNTONIZMOY KATA THN KOAYMBHXZH ME ANTIZTAZH
MEI AAHZ AEKANHX

H koAOuPnon eival éva ABAnuo TIOU OTTOTEAEITOl OTIO OPQITIAEUPEG KUKAIKECG
KIVINOEIC TWV PEAWV TOU CWUATOC, PE EEAIPEDN TIC EKKIVIOEIG KOl TIC OTPOPEC. MeTd
amo €PELVEC €XEL dIATIIOTWOEL €va TIANBOC TTaPAYOVIWY TIOU CUVOEOVTAl APECO UE
TNV amoedoon TwV KOAUPPNTWY, OTWC TAd OVOPWTIOUETPIKA XOPAKTNPIOTIKA
(Grimston & Hay, 1986; Pelayo, Sidney, Kherif , Chollet & Toumy, 1996), n
TadnTIKA Ko gvepyntikn avtiotaocn (Hollander, De Groot, Van Ingen Schenau,
1986; Kolmogorov & Dublischeva, 1992), ol mipow®nTtikég duvduelg (Schleihauf,
Higgins, Hinricks, Luedtke, Maglischo, Maglischo & Thayer, 1988; Rouard,
Schleihauf & Troup, 1996), n Oxéon HAKOLG KOl GUXVOTNTAG XepPIag (Arellano,
Brown, Cappaert, Nelson, 1994; Pelayo, Sidney, Kherif, Chollet & Toumy, 1996;
Seifert, Chollet & Bardy, 2004), koBw¢ Kal 1 €mISeEIOTNTA KOl Ol KATAAANAOL
XElplopoi o€ évav aywva (Seifert et ah, 2004).

ZNUAVTIKO €Ttiong €ival To VPNAG TTOCOCTO CUUUETOXNC TWV GVW OKPWVY OTN
TPOWONON TOU OWHATOC TOL KOALPPNTA (Toussaint & Beek, 1992), kal Kotd
CULVETIEID YIO TNV €TTITELEN LYNAWv armodocewv (Birrer & Levine, 1987; Costill,
Sharp & Troup, 1980) armaiteital éva KOAO emimedo dLvaung Twv xeplwv. Kat
ETIEKTOCN, Ol TIEPICTOTEPOI KOAUVMPBNTEG TTPOCTIABOUY VO BEATIOCOLY TN SUVOUN TWV
Avw OGKPWV PECW O10QOpwY Hopewv Tporovnong (Maglischo, 1997; Payton &
Lauder, 1995).

Qotoo0, n oapxn ¢ e€eldikevong, amoTeAei Paoik TPolTMOBECN Yo TNV
OTTOTEAECHATIKA TIPOTIOVNAT), CUOUPWVA HE TNV OTIoIA Ol ACKNCEIG OUVaUNG Ba TIPETIEl
va  «UIgolvIa» 000 TO OUuVATOV TIEPICOOTEPO TN OUYKEKPIUEVI QYWVIOTIKNA
oegiotnta (Costill et ah, 1980; Maglischo, 1993; Schleihauf, 1983).

Mo 10 OKOTO QUTO OTNV KOAUUBNON Xpnoigortololval dla@opeC HEBodOI
TIPOTIOVNONG HECO OTO VEPO, OTWG YIa TIOPAdEIYUO KOAUUBNON e KOALPPBNTIKG
XEPAKIO OIOQOPWV HEYEBWY, KOADUPBNGN PE «poLXO» 1] KOADUPNON MPE avtiotoon,

OTIOU Ol KOAUMPBNTEC dIOVUOLV TIC JIAPOPEC ATIOCTACEIC EAKOVTAC KATIOIOCG HOPPNC
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@optio. 'Eva TETOIO €id0C TIPOTIOVNONG E€ival KAl 1 KOAUUPNOn &vaviia otnv
QVTIOTOON P0G AEKAVNG TIOU GEPVEL 0 KOALUPBNTHC TTIoW TOU KABWC KOAUUTIA.

To epwInuUa TOU TiBeTOl WOTOC00 €ival KATA TG00 MPETARAANOVTOL T
XOPOKINPIOTIKA TNG XEPIAG TwWV KOALUPNTWVY, OTaV XPNCIKOTIOIoUVTAl TETOIOC
Hopeng avtioTdoel. KaBopIoTIKAG onuagiog yia TNV OTTOTEAECUOTIKN) KOAUUBNoN
QAivVETOAI ETTIONG VO €ival 0 GUYXPOVIOUOC PETAEL TwV dU0 XEPIWV, 0 TPOTIOC dNAASH)
JE TOV OTIOI0 OPYOVWVOVTOIL KOl EAEYXOVTOI Ol OUQITIAEUPEG KIVIOEIC TWV HEAWV TOU
OWHOTOC, Ol OTIOIEG €ival duvaTtdv va eMNPEACOLY Kal va KaBopioouv w¢ éva Babuo
TIOPOUETPOUC OTIWG: N BECN GWUATOC, N OXECN MNKOUG KOl GUXVOTNTOC XEPIAG, N
EVEPYNTIKA AVTIOTAGN, N OVATITUCCOUEVN GUVOAIKN TIPOWONTIKA dUVAUN KATL.

ZOpewva pe toug Costill, Maglischo & Richardson (1992), katd TovV IOQVIKO
OGLUYXPOVIOUO HETAEL Twv OUO XEPIWV Ba TIPETIEL va AQUPBAVEL XWPA HIa OI0O0XIK
£QAPUOYN TIPOWONTIKWV dLVAUEWY aTtd Ta dU0 XEPIa. AUTOC 0 TOTIOC GLUYXPOVIGHOU
TWV OU0 XEPIWV XOPOKTNPIZETAl W «MOVTEAO TNE avTIBETNC».

AUTO TO POVTEAO GUYXPOVIGUOU XOPOKTNPIZETOL amd atouaia @ACEWY XPOVIKNG
KOBuOTEPNONG KOTA TNV EQAPMPOYN TIpowdNTIKWY OuVAUEWV amd Ta 000 XEPIa.
Avtifeta, o1 Chatard, Collomp, Maglischo & Maglischo (1990), Bewpouv
OIKOVOUIKOTEPO OTIO ATIOYPN EVEPYEIOKOU KOOTOUC, TO «UOVIEAO NG UTIEPBECNC»,
OTIOU TTOPATNEEITAl ETIIKOALYN TWV TIPOWONTIKWY @PACEWY Twv dV0 Xeplwv. Ol
TOPATIAVW  EPELVNTEC ULTTOOTNPI(oLV OTI O1 TIEPiodol TAUTOXPOVNG EPOPUOYNCG
TTPOWONTIKWY OLVAUEWY amod Ta dU0 XEPIO, avTIoTABUI(ouV TIC UNn TIPOWONTIKEG
@doelC.

Mo TNV agloAdynon Kal TNV KOTaypo@r) Tou TUTIOU OUYXPOVICHOU METOED Twv
000 XEPIWV OTO €AEVOEPO GTUA KOAUMPBNONG XPNOIMOTIOIEITOl TEAELTAIO EVaC VEOC
oeiktng, o deiktng ouvtoviopoL (IdC). Mo ToV ULTIOAOYIOUO TOU GUYKEKPIUEVOU
OEIKTN KATAYPAPETAIL N XPOVIKY KaBuoTépnaon, HETAED NG EVapPENG TNG TIPOWONTIKNG
@dong Tou €vog XEPIOU Kal TNE ANENG ¢ TIPowONTIKAG @Acng Tou AAAoL Xeplov. O
MECOC OPOC TNG XPOVIKNG KABLOoTEPNONC OTNV EQAPMOYN TIPOWONTIKWV OUVAUEWY
amd ta 000 XEPIA, EKPPALETOl OTN CUVEXEID WC TIOCOCTO TOUL HECOL OPOL TNG
OIAPKEIOG TNC XEPIAG, KOl N TIYN TIOU TIPOKUTITEl E€ival 0 OEIKING CULVTOVIOUOU
(Chollet, Chalies & Chatard, 2000).

Méow autol Tou O€iKTn PTIOPOLV va TIEPIYPAPOUV TPIO JIAPOPETIKA HOVIEAQ

GUYXPOVIOUOU TwV 000 XEPIWV TIOU TIAPATNPEOUVTAL GTO EAEVBEPO OTUA KOAUUPBNONG:

Institutional Repository - Library & Information Centre - University of Thessaly
20/03/2024 12:14:42 EET - 100.24.99.210



e TO MOVTIEAO TNC avtiBeong, OTIOL TN OTIYMN) TIOU TEAEIWVEL N TIPOWONTIKNA
@daon Tou evog XEPIOU apXidel N TIPOWONTIKY @ACN TOu AAAOU XEPIOU, KOl
€101 TOpaTnEEiTal SIOd0XIKN EQAPUOYN TIPOWBNTIKWY OUVAUEWY aTd T
oU0 Xépla,

e TO POVTEAO TOU TUAGIUATOC, OTIOL TIAPATNPEITAL YO XPOVIKA KaBuaTtépnaon
METOEL TV TIPOWONTIKWY QATEWVY Twv 000 XEPIWY, Kal

e TO MOVIEAO NG ULTEPBeONG, OTOU TIOPOTNEEITAl pIa  ETUKAALYN  TwV
TIPOWONTIKWV QACEWV TWV dU0 XEPIWV.

O d€iKTNG CUVTOVIOPOU @AIVETAL VO ALEAVETAL, KABWC ALEAVETAIL I KOAUVUPBNTIKA
Tax0TNTA KOl ONUEIVETOl PIO UETABOCN amd TO PMOVIEAO TOU TIOGCIUOTOC OTO
MOVTEAO TNG avTiBeong 1 akOun Kol oTo PJOVTEAO TNC UTIEPBEDNC.

JUYKEKPIPEVA, yia Ta 800 m, éva aywvIoPda PEYAANG OTIO0TOCNE TIoU dlovOETAl
ME OXETIKA HIKPA TOXUTNTO, O OULUYXPOVIOUOG OXETICETOl UE TO HOVIEAO TOU
Tagigatog, O1mou TIOPOTNPEITAl XPOVIKY KaBuoTépnon HETAED Twv TIPOWONTIKWY
QACEWV TWV dU0 Xeplwv. AVTIBETa, yio Ta aywviopota twv 50 kot 100 m, Tou
OTTIOTEAOUV  HIKPEC QTIOOTACEIC Ol OTIoieC dlavuovtal HE PeyaAn Ttoax0Inta, o
OLUYXPOVIOUOG OXeTICETal HPE TO MOVIEAO TnC avtibeong, OTOU  TrapoaTnpEital
O1ad0XIKA €QAPUOYN TIPOWONTIKWY OUVAUEWV aTI6 Ta 000 XEPIO, KOBWE Kal PE TO
MOVTEADO TNG UTIEPBEONC OTIOUL TIOPOTNPEITAl ETIKAALYN TWV TIPOWONTIKWY PATEWV
TV d00 Xepiwv (Chollet et al., 2000).

Katd tnv KOAOUBNOn ME OVTIOTACEIC WOTOC0 Oev €XEl UEAETNOsi n TUXWV
METABOAR TOU TUTIOU CUYXPOVIOUOU HETOED Twv dU0 XEPIWV, KATI TIOU OTIOTEAE( TO

epEBIoPO IO TN OlEEaywyn TNG CUYKEKPIUEVNC EPELVOC.

TKOTIOC

YKOTIOG TNC TTAPOUCOC EPELVOC €ival N PYEAETN TOUL OEIKTN CUVTOVIOUOU KATA TO
eNeVBEPO OTUA KOADMPPBNONG, OTaV XPNOIUOTIOIEITAl aVTIOTOON AEKAVNC HEYOAOUL

peyEBoUC.
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/A&ImoupyIkoi oplopoi

Xpoviky kaBuatépnon (lag time): H xpovikr) kaBuatépnaon avaueoca otnv &vapén
NE TIPOWONTIKNC PACNG TOU €VvOG XEPIOU Kal atnv AREN tNg TIPowdNTIKAC @Aacng Tou
GAAOL XEPIOU.

Mnkoc¢ xepldag (stroke length): H amootacn mou diaviel 0 KOAUUBNTHC KAtd TNV
OIAPKEIN KABE KUKAOU XEPIAG.

ZuxvOTNTa XePIAG (stroke rate): O apIBUOC TWV XEPIWV TIOL KAVEL 0 KOALUPNTAC ava
AETTTO.

KoAupBntiki taxotnta: H amoéctacn mou dlav0el 0 KOAUPPBNTAG ot Jovada Tou
XPOVOU.

Aciktng ouvtoviopyoy (IdC): O péoog 0pog TG XPOVIKNCG KaBuotépnong otnv
EQAPUOYN TIPOWONTIKAWV OUVAUEWY OTI0 T dU0 XEPI, EKPPA{OUEVOC WC TTOCOOTO

TOU PECOU OPOUL TN JIAPKEIAG TNC XEPIAC.

EpeuvnTIKEG KOl UNOEVIKEG LTIOBETEIC

Epeuvntikég, UTIOBEDEIC:

1. Katd tv KoAOuypnon pe avtiotaon AeKAvNG HEYAAOUL HEYEBOULG, AOYW TNG
MIKPOTEPNG TaXVUTNTAC TWV KOAUUPBNTWY CUYKPITIKA PE TNV €AeUBePn KOAUUPBNON,
OVOUEVETAl MEiwan Tou O€IKTN CUVTOVIOPOU KOl WPETAPBacn amd TO HOVIEAO TNG
avtiBeong f} uTEPBeaNC, OTO POVTEAO TOU TTIAGIUATOC.

2. Katd v KoAOuBnon pe avtiotaon AEKAVNC PEYAAOU PEYEBOUC, OUYKPITIKA e
NV €AeLBePN KOAUUPBNON, AVAPEVETAI PEIWATN TNE KOALUBNTIKNAG Tax0TNTAG.

3. Katda tnv KoADpPRNon Je avtiotaon AeKAvNG PEYAAOL HEYEBOUC, TUYKPITIKA E
TNV eAeVBEPN KOADUPBNOT, OVOUEVETAL UEIWGN TOL UNKOLG XEPIAG.

4. Katd tnv KoAOUPBNON JE avTioToon AEKAVNC HEYAAOL PEYEBOUCG, OUYKPITIKA HE
TNV EAeVOEPN KOADUPBNOT, OVOPEVETAL PEIWOT TNE TLXVOTNTOC TNG XEPIAC.

5. Katd tnv KOAUUBNoN Pe avtiotaan AEKAVNC MEYAAOU PEYEBOLC, CUYKPITIKA LIE
NV €Ae0Bepn KOAUUPNOT, avapévetal avinon tng OIAPKEING TwV QACEWV NG

XEPIAC.
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Mn&eVIKEC LTTIOBETEIC:

1. Agv Ba LTIAPEEl OTATIOTIKA ONUAVTIKA Sla@OoPA OTOV JEIKTN TUVTOVIGHOU TwV
KOAUUBNTPIOV KATA TNV €Ae0Bepn KOAUPPBNON Kol Katd TNV KOAUUPNnon ue
avtiotaon AeKAvng peydAou peyéBouc.

2. Aev Ba uUTIAPEEl OTATICTIKA GNUOVTIKT dl0@OoPA GTNV KOALUBNTIKA TaxuTnTa
TWV KOALMUPBNTPIV KOTA TNV €AeUBepn KOAUUPBNON Kol KOTA TNV KOAUPPNon ue
avtiotaon AeKAvng peydAou peyéBouc.

3. Asv Bo uTAPEEl OTATIOTIKA ONUOVTIK Ola@opd OT0 HAKOG XEPIAG Twv
KOALUBNTPIWV KOTA TNV €AeBepn KOAUPPBNON Kol KOTA TNV KOAUPPNon e
avtiotaon AeKAvng peydAou peyéBoug.

4. Agv Ba LTIAPEEI OTATIOTIKA ONUAVTIKI Ol0QOPA OTN CULUXVOTNTA XEPIAG TwWV
KOALUBNTPIOV KOTA TNV €AeBepn KOAUPPBNON Kol KAtd tnv KOADPPBnon e
avTioToon AeKAVNC PEYAAOU peyEBoUC.

5. Agv Ba UTTAPEEL OTATICTIKA CNUAVTIKY dla@OPa ot SIAPKEID TwV PACEWY TNG
XEPIAC TWV KOALUBNTPIWV KATA TNV EAe0BepN KOAUUPBNON Kol KATA TNV KOADUPBNoN

pe avtiotaon AekAvng PeyaAou peyéBouc.
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ANAZKOIHZH BIBAIOITPA®DIAX

AlOXWPIoHOC PACEWV TNE XEPIACG OTO EAEVBEPO GTUA KOADUBNONG

To eAeUBePO €ival €va OTUA OTO OTIOIO LTIAPXEI EVOAANOKTIKI] Kivnon Twv Ovw
KOl KATW AKPWV KOl OTIOTEAEI TO ypnyopoTEPO OTd OAA TA AYWVIOTIKA OTUA
KOAUUBNoNC. Z0upwva Pe toug Chollet et al. (2000), n CUVOAIKA Kivnan TWV XEPIWV
OTO eAeLBePO dlOKPIvETal O TETOEPIC PATEIG:
e Eioodo¢ tou xeplol Kal «TTIACIUO» ToU vepoUu (YAiotpnua): H ¢@don avuth
EEKIVAEL PE TNV €i0000 TOL XEPIOU OTO VEPO KOl TEAEIWVEL UE TNV EVapEN
NC Kivnong Tou TIPo¢ TA TToW G€ OXECN UE TO GWHO TOL KOALMBNTH.
e 'EAEN: H ouykekplipévn @acn EEKIVA OTo TNV £vapen tn¢ TPog Ta Tow
Kivnong Tou Xeplov £€wg Tn OTIyUr) TIOU TO XEPI €pBOEl oe KABETN Béon o€
OX€0Nn ME TO Onueio ToL WUou. AUTH N EACN ATIOTEAED TNV TIPWTN
TIPOWONTIKY QACN NG XEPIAC.
e QBnon: H @don ¢ wbnong EeKIVAEL e TO TEAOC TNC PAoNC EAENG EwC
TNV €€000 TOU XEPIOL amd TO VEPO KOl OTIOTEAEI TNV OEVTEPN TIPOWONTIKNA
®aon g XePIAg.
e  Emavoagopd: Katd tn @acn tng Emava@opac To xEPI KIVEITal €€w OT6 TO
VEPO £WC TNV CTIYUN TNC €10000V TOU KAl TIAAI JECO OTO VEPO.
H @don ¢ €A&ng Kal n @don Tng wlnong, OMw¢ ava@ePONKe, ATIOTEAOLV TIG
TTPoWONTIKEG  @Acel TG Xxepldc. Kupiwg oe auteg T¢ @Acelg  dniadn,
avaTtoooVTal TIPOWONTIKEG JUVAUEIC aTI0 Ta XEPIO. AVTIOETa Ol QAoEC Tou

YAIOTPRUOTOC KOl TNE ETTAVAQOPAC €ival Un TIPOWONTIKEC.

ZUXVOTNTO XEPIAC — PNKOC XEPIAG

H cuxvotnta XepIag eK@PAClEl TOV apIBPO TwV KOKAWVY XEPIAC OTn povada Tou
Xpovou (KOKAo/min 1 KUKAolusec). ‘Evag KUKAOG XePIGG OTO €AEVOEPO GTUA

KOAUUBNoNg TepIAapBAvel dU0 XEPIEC, IO UE TO APIOTEPO XEPL KAl Mia Pe To Oedi
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XepL. QC PNKOC XeEPIAG, opiletal n amocTocn Tou SlavUEl TO CWHO TOU KOAUUBNTH
ova KUKAO xepldg (Maglischo, 1993).

METaEL TOU HUAKOULG KOl TN OUXVOTNTAC XEPIAC EXEL DIOTIIOTWOEL YIO apVNTIKN
OX€an, KOBWC LWNAEG TIMEC OUXVOTNTOC XEPIAG OXeTI(oOVTOl HPE XOWNAEC TIMEC
MNAKOUC Xeplag, kal avtiotpog@a (Kennedy, Brown, Chengalur & Nelson, 1990;
Arellano et al., 1994).

e €peuva Twv Chollet et al.(2000), mapatnErOnke OTI Ol EAIT KOALMPNTEC
Teivouv va Teplopidouy TN peiwaon NG TaxXLTNTAC, dIOTNPEWVTAC Eva OTABEPO UNKOC
XEPIAC OTN OIAPKEID TOL Oywva. Emiong, PAcEl OTTOTEAECUATWV TNG EPELVOC TWV
Millet, Chollet, Challies & Chatard (2002), vTto0TNPIXBNKE WG TO HAKOCG XEPIAC
OXETICeTAl TIEPIOCOTEPO HE TNV KOAUPPBNTIKN €Tid0OCN aTO OTI ) CLUXVOTNTA XEPIAG
(Graig & Pendergast, 1979; Kennedy, Brown, Chengalur & Nelson, 1990; Toussaint
& Beek, 1992).

H peiwon tou pnkoug xepiag mibavov va o@siAeTal otnv avATITUEN MUTKAG

KoTiwaong totukda (Alberty, Sidney, Huot- Marchand, Hespel & Pelayo, 2005).

MNKOC KOl guXVOTNTA XEPIACG O€ OXEON PE TNV KOALUBNTIKY TaXx0TNTA

Z€ OTIOOTACEIC OTIWG OUTEC Twv 200 Kat 100 m, €xel aTtodelXOei TTWE N oCUXVOTNTA
Xeplag av&avetan (Arellano et al., 1994; Chollet, Pelayo, Tourny & Sidney,1996;
Graig, Skehan, Pawelczyk & Boomer, 1985; Pai, Hay & Wilson, 1984; Pelayo et
al., 1996), kal T0 PNKOg XePIAg Ttapapevel otabepo (Chollet et al., 1996) ] peiwveTal
(Arellano et al., 1994; Craig et al., 1985; Pai et al., 1984; Pelayo et al., 1996).

Ze épeuva Toug ol Chollet et al. (2000), e&etddovTag Ta aywviouata Twv 100 Kol
200 m, €dei€av TWC N LYPNAR TaXLTNTA TIOU OVATITOOCGOVTAV KOTA TNV JIAPKEIN TWV
100 m o@eidoviav oe oTaBepd PNAKOG XEPIAC Kal 0€ LYNAR COLXVOTNTA XEPIAC,
YEYOVO( TIOU OV iGXUE KOl yia TO ay@VIoUa Twv 200 m.

AvTifeTta, n vPNAN TaxOTNTA TWV KOAUVPPNTWY Twv 100 m otoug OAULPTIIAKODG
Ay®vec Tou 1984 GUYKPIVOUEVN HE OUTH TwV OAULUTIIOKWY Aywvwy Tou 1976, ATav
OTTIOTEAECHA TNC a0ENONG TOU PNKOULG XEPIAC KOl TNG HEIWONE TNC cuxvoTNTAC XEPIAG
(Craig et al.,1985).

Qo1000, N JlOPOPOTIOINGN OTN OXEGN OULUXVOTNTOG — UNKOUC XEPIAG MPE TNV

Taxutnta Tou PBpednke otnv épeuva twv Chollet et al. (2000), ot avtiBeon e
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TTOAQIOTEPN €peuva Twv Craig et al. (1985), mbavov va o@eiletal otnv €EEANIEN NG
TEXVIKAG TWV KOALUBNTWV.

H oxéon avutr, petagd auxvotntag (SR) kail pnkoug xepldg (SL), emnpeddetal
Kal Sla@OoPOTIoIEiTal avaAoya HYE TNV ATIOCTOCN TOU KABE aywviopotog, av dnAaodr)
TIPOKEITAI YIO MIKPEG, HECOieC | peydAeg amootdoelc (Pelayo, Chollet, Sidney &
Toumy, 1993).

ApPXIKA, TO UAKOG XEPIAC UEIWVETAI O PHIKPO TTIOCOCTO GE OXECN MPE TNV al&nan
NG aLXVOTNTAG XePIAG. H KOALPPBNTIKN TaxVLTNTA CLVEXICEl KOl AQUEAVETAL PEXPL TN
OTIyUn TIOU N CLUXVOTNTO XEPIAG Ba OTACEl g€ Eva OPIOKO omnuEio, HETA aTI6 TO OTIOI0
N MEiwon Tou PAKOULG XEPIAC €ival TOOO €viovn Me KABE €TUTIAéOV QLENGN TNG
oLXVOTNTAC XEPIAG, WOTE TOUTOXPOVO CNUEIVETAL PEiWON TNE TaXVUTNTOG.

Eival yeyovog o1 bPNAEC (YPHYOPEC) CUXVOTNTEG XEPIAC OTIAITOUV HEYAAD TTOOA
EVEPYEIOG, TIOAAA €K TwV OTIOIWV TIPOEPXOVTAl aTd TO OvaePOPIo HETOBOAICHO.
Emopévwg, ol KoOALPPBNTEG uTtopolv va dIaTnNPEoUV GUXVOTNTEC XEPIAC TNC TACEWC TWV
60 KUKAWV OvA AETTTO, YOVO yia TO aywviopa Twv 50 m. O1 guxvotnteg XEPIAC TIC
OTIOIEC Ol KOAUMPPBNTEG PTIOPOLV va dIATNPERCooLY, YivovTal TIPOOJEVUTIKA TIIO OPYEC,
otav auv&AveTal n anmocToon Twv aywvicudtwy (Maglischo, 1993).

Z0u@wva pe ¢peuva Twv Potdevin, Bril, Sidney & Pelayo (2006), g €Ait Kal un
ENT KOALUPBNTEC, aTTodEiXONKE TwE yia TIG 000 OMAdEC N avEnon NG TaxLTNTOC
0dyNoe C€ ONUOVTIKI MEIWON TOL PAKOULC XEPIAC Kal alENon TNg CUXVOTNTOC
XEPIAC.

O1 Millet et al. (2002), €deifav TWC TO WNKOG Xepldag (SL) oxetidetal
TIEPIGOOTEPO E TN KOALKPBNTIKI amodoan amo OTIL N oLXVOTNTO TNG XEPIAC (SR).

O1 Pelayo et al. (1996), £€dc1€av OTI N GXECN MNKOULC KOl CUXVOTNTOG XEPIAC
€COPTATOI ATIO TO PUAO TOU KOALMPNTH. H ouxvotnta xeplag dev SIEPEPE CNUAVTIKA
METOEL TwV O0U0 QUAAWV. AVTIOETO, TO HPAKOC XEPIAG, PAIVETAL va NTAV 0 KOPIOC
TIOPAYOVTAG TIOU 00AYNCE TOUC KOAUUPBNTEG 0 LYNAOTEPEG TOXVTNTECG, TIOU TIIBAVOV
VO OQEIAOVTAV OTO UIKPOTEPO UEYEDOC TWV YUVAIKWVY KAl 0€ dIOQOPEC aTo DYOC.

Mia GAAN TTOPAUETPOG TIOL PAIVETAL va ETINPEEALEL TN OXECT TOU WNKOULG KOl NG
oUXVOTNTOC XEPIAG HE TNV KOALMPPBNTIKA ToX0INTa, €ival Ta avOPWTIOUETPIKA
XOPOKTNPIOTIKA TWV KOAUPPBNTWVY TIou TTIBOVOV va SIKAIOAOYOUV TIGC  KIVNUOTIKEG
olapopeg (Grimston & Hay, 1986; Pelayo et al., 1996). Qotd00, GUUPWVA PE TOUG
Blanksby, Bloomfield, Ponchard & Ackland (1986), Tta QavOpWTIOUETPIKA
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XOPOKINPIOTIKA @AIVETAl TIWG €XOUV KUPIWC €Tidpacn OTIC MIKPEC NAIKIEC TwvV
KOAUMPBNTWVY Kol KOAUKBNTPIWV.

Emiong, oe oxeukn épeuva Twv Cappaert, Pease & Troup (1995), oev
OlOTTIIOTWONKAY ONUAVTIKEG dAPOPEC OTIC SUVALEIC TIOU OVATITUCCOVTIOV KATA TNV
€AEN, akoun Kal OTav N KOALUPNTIKA Tax0INTa GAAAle evieAw¢. To TOPATIAVWL
VeEYovO(G, PBpioketal oe avtiBeon PE TA ATIOTEAECUOTO OVTIOTOIXNG €PELVOC TWV
Keskinen, Tilli & Komi (1989), ol oroiol dlamiotwoov OTI Ol UPNAOTEPEG
KOAUUPBNTIKEG TaXOTNTEC OATIAITOUV KOl PEYOADTEPEC OUVAMEIC KATA TNV LTIORPULXIA
ENEN. ZuykeKplpéva, OIOTTIOTWoaV OTI N HEYIoTn O0VAPN TIOU TIOPAYOVIOV OTh
OIAPKEIO OEPEVNC KOADUPBNONC, oxeTiCovTav HE TN MEYIOTN Tax0INTO KAl T0 PAKOCG
XEPIAC. AVTIOETa Oev BPEBNKE KATIOIO CUCXETION HE TN CLUXVOTNTA XEPIAC.

TéNog, otV €peuvva Twv Cappaert et al. (1995), Bpébnke TwWC Ol LYPNAOL
ETUTIEOOU KOALMPPBNTEG 100 m eAevBEpou, eixav KAADTEPEC TaXUTNTEG aAMO TOUG
AlyOTEPO IKOVOUC KOAULMPBNTEC, €EAITIOG TOU MEYAAUTEPOU HAKOULCG XEPIAG KOl OXl
AOYw LUYPNAOTEPNC GUXVOTNTOCG XEPIAC. TNV TIPWTN KaTnyopia (eAT KOALUPBNTECQ),
Nrav 1oAD PYNAOGTEPOL, YEYOVOG TIOU TBOVOV VA QITIOAOYEL TO PEYAAUTEPO HAKOC

XEPIAC.

JUYXPOVIOMOG xeplwv (IdC)

O cuvtovIouOG TNC Kivnong, dnAadr o TPOTIOC E TOV OTI0I0 OPYAVWVOVTOL KOl
EAEYXOVTOL Ol OU@ITIAEUPEG KIVIOEIG TwV PEAWV TOU CWHATOE, €ival duvatov va
eTNPeadel Kal va Kabopilel wg Eva Babud TapapeéTpoug, 0TwG N oTiypiaia B€on Tou
OWHOTOC, N OXECN MNAKOUC KOl oUXVOTNTOC XEPIAG, N EVEPYNTIKA avtiotaon, n
ouvaun avwang, N avaTttuageOUEVT CUVOAIKH TIPOWONTIKK dUVAUN KATI.

IXETIKA ME TO €AEVOEPO GTUA KOAUWPBNONG, OTtoTeEAEl évav  Omod  Toug
ONMOVTIKOTEPOULC TIOPAYOVTEG TNG TIAPAYWYNG TIPOWONTIKWY OUVAPEWY. TO HOVTEAD
ouvtoviopoU TIoU ULIOOETEITOl 08 OXéOn HPE TO €i00C TOU AYWVIOUOTOC KOl TNV
TaX0TNTO, OTIOTEAEl ONUAVTIKO OeikTn yia 10 emimedo €EA0OKNONG TOU KABE
KoAuupnt. TpoceateC £peuve OTEDEIEOV TNV ONPOVTIKN  €MidPAC TOU
OGUVTOVIOHOU TWV OVW OKPWV, OTNV KOAUPPNTIKNA ETTO0CN OT0 €AeVOEPO GTUA
KoAOPPBNong (Chollet et al.,, 2000; Lerda, Cardelli & Chollet, 2001; Millet et al.,
2002).
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Emopévwg, 0 TOTIOC OLVTOVICUOU METOED TWV XEPIWV TIIBOVOV va OXeTI(ETAl e
Vv anodoan.

O ouLVTOVIONOCG TWV Avw AKPWV Eival YETproIpog Baael ¢ pebodoAoyiag Twv
Chollet et al. (2000), o1 otmoiol avémtuéav Evav deiktn auvioviopol (IdC). Méow
outo0 TOU OEIKT JTIOPOLV VO  TIEPIYPOQPOUV TPIO  OIAQPOPETIKA  HOVTEAQ
GLYXPOVICHOU TwV 300 XEPIWV TIOU TIAPOTNPOLVTAL OTO EAEVBEPO OTUA KOADUPBNONG:

e TO MOVTIEAO TNG avTiBEONG, OTIOU TN OTIYMN TIOU TEAEIWVEL N TIPOWONTIKI)
@Aon Tou €vOC XePIOU apxilel N TIPOWONTIKI @Acn ToUu GAAOU XEPIOU, Kal
£TC1 TIOPATNPEITal JIOOOXIKI EQAPHUOYN TIPOWONTIKWY JUVAUEWY aTd TA
o000 XEpla

e TO POVTIEAO TOU TTIOGIPATOC, OTIOU TIOPOTNPEITAl YIO XPOVIKY KaBuaoTtépnaon
METOEL TV TIPOWONTIKWY QACEWVY Twv 000 XEPIWY, Kal

e TO MHOVIEAO TNG UTIEPBECONC, OTIOU TIOPATNPEITAl HIO ETUKAALWN  TwV
TIPOWONTIKWV QPACEWV TWV 000 XEPIWV.

Z0ppwva pe tov Costill kal toug ouvepydteg tou (1992), KATA TOV IOAVIKO
OUYXPOVIOUO HETAEL TwV O00 XEPIWV Ba TIPETIEL va AQUPBAVEL XWPA HIa SIOO0XIK
€QApUOyN TPOWONTIKWY duvApEwY amd Ta U0 XEpla. AUTOC 0 TUTIOG CUYXPOVIGUOU
Twv OU0 XEPIWV XOPOKTINPIZETal W¢ «POVIEAO TNG aviiBeonc». AUTO TO HOVTEAO
OGLYXPOVIOUOU XOpaKTNpEIideTal amd aTmouaio PACEWY XPOVIKNG KaBLaTEPNONCG KATA
N SIAdOXIK EQPAPUOYN TIPOWONTIKWY SUVAUEWY OTIO TO OPIOTEPO KOl TO JEE XEPL.

Avtifeta, o Chatard kal ol guvepydteg Tou (1990), BewpPOUV OIKOVOUIKOTEPO
amo OToYrn EVEPYEIOKOU KOOTOUC TO «HOVIEAO TNG LTIEPBEONG», TIOU OdNyEi ot
peiwon NG evepynTIKAG avTioTaonG Kal ge avEnan tng SIAPKEING TwV TIPOWONTIKWVY
@doewv (Keskinen & Komi, 1993). Emiong, ol Tepiodol Tautoxpovng EQApUoyng
TIPOWONTIKWV SUVAPEWY aTd Ta 000 XEPIa, avTioTaduiouv TIC Un TIPOWONTIKEG
@aoelg (Chatard et al., 1990).

H Jdidpkela Twv TIPowdNTIKGOV @Acswyv, dnAadn ¢ €AENG Kal tng wenong,
OXeTideTal AQUECO HE TNV  KOAUPPNTIKA Ttox0tnta. Emiong, eEaptdrtal Kal
METOPBAAAETON OavAAoya pE TN OIAPKEID TOU OyWVIoOPOTOG (OTIPIVI, MIKPEG
OTIOOTACEIC, HECQIEC ATIOOTACEIC, PMEYAAEC OTIOOTACEIC), KOBWCG KAl amo Tov apiBuo
TWV KTUTINUATWVY TWV TI0dIOV (000 /TEcaePEIC /EEL TTODIEC VA KUKAO XEPIAC).

O d¢eiktng ouvtoviopoU (IdC), armotelei éva epyaleio yia Tov LTTOAOYIOUO TOU

OLYXPOVIOHOD TWV GVw OKPWV, JE OKPIRN HETPNCN TNG XPOVIKNCG S1a@opdc PETALD
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NG &vapeng tng TIPOwWONTIKNC @Aacng (EAEN) TOU €vOC XEPIOU KOl TOU TEAOUC TNG
TTPOWBNTIKNC QAcng (wBnan) tTou GANOL XeploU. AVOAUTIKOTEPO, KOTAYPAMPETAL N
XPOVIKI] KOBLOTEPNON, avAPEda aTnv &vapén €AENC TNG TIPWING APICTEPNCG XEPIAG
KOl TOU TEAOUC TNC WBNoNg tNC TPWTNG OEEIAC XEPIAC, KOBWCE ETTIONC KAl N XPOVIKN)
kKabuatépnon avaueoa otnv &vapén €AENC NG OelTePng Oe&IAC XEPIAG KOl TOU
TEAOLG TNC WONONC TNC TIPWTING APICTEPNCG XEPIAC. O PETOC 6POC TWV dU0 XPOVIKWY
OUTWV JIOCTNUATWY, OGXETIKOTIOINKEVOC WG TIPOC TN OIGPKEIN EVOG KUKAOU XEPIAC
artoteAei Tov deiktn ouvioviopoL (IdC).

H diagopottoinan tou deiktn (IdC), €xel YeAeTnBei og oxéon pe TV TAXLTNTA
(50 m, 100 m, 200 m, 400 m, 800 m), T0O KOAUMPBNTIKO ETTITIEO0 TWV ABANTWV KAl TOV
OpPIBUO KTUTINUATWY TwV TIOdIWV ava KUKAO xepldg (Chollet et al., 2000).

Omwg TIpoava@EPONKe, LTIOAOYICOVTAC TN XPOVIKN OIAPKEID OVAUESO OTNV
Evapén g 0eUTEPNC PACNC TOL €VOC XEPIOU (EAEN), Kal TO TEAOG NG TPITNG @Aaacng
(wBnan) Touv dAAoU, GTOV D10 KUKAO XEPIAG, TIPOKUTITOLV TPIO SIAQOPETIKA HOVIEAO
OUVTOVIOHOU: a. TO JOVTEAO TNG avtiBeong, B. To POVTEAO TOU TUOCIYOTOC, KOl Y. TO
MOVTEAO NG uTépBeonC. Kpivetal oKOTIIHO va YiVEL PIO EKTEVECTEPN OVAPOPA OTO
Tpia LT POVTEAQ.

e Movtédo avtiBeong: ZOP@WVO PE TO HOVIEAO aUTO TO éva XEPI
EeKIVA TNV €AEN (TTPpWTN TIPOWONTIKN @ACT), OTOV TO AAAO TEAEIWVEL
Vv Wnon (de0TEPN TPOWONTIKN @Aacn). Edw, ol 800 TPOWONTIKEG
QACEIC 08 KABE KUKAO XEPIAC EVOANACOOVTOL ATIOAUTA, £TO1 WOTE JEV
LUTIAPXEl XPOVIKA KOBuoTéEPNON OTNV  €QAPUOYN  TIPOWONTIKWY
OuVApEWV amd Ta O00 XEPIO. ZE QUTH TNV TIEPITTIWGN 0 O€iKINg

GuVTOVIoPOU gival pndév (0). (ZxAua 1).

LTl +LT2
Agiking Zuvtoviopol (IdC) LTC ( =0 IdC =0 %

Zxnua 1. MovtéAo Tng AvtiBeang- 1o €va XEPL EEKIVA TNV @Aon €AENG otav
T0 GANO £xel TEAEITEl TNV @daon wbnong (Chollet et al., 2000).
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e Movtédo Tmaciyatog: Bdoel Tou poviEAOL auToU, OTav TO €va XEPI
TEAEIWVEL TN @AON WONONG, TO AANO XEPL deV €XEl OKOMPN EEKIVIOEL TN
@don €AENG, aAAG Bpioketal otn @don tov YAIGTPNPOTOG. MEeTagy Tou
TEAOUG TN PACNG WONONC TOL €VOC XEPIOU Kal TNV &vapén tng @aong
EANENG TOU GANOU XEPIOU, PBpioketal oe €EEAIEN N @ACN TOL YAIGTPNHOTOC
(un TIPOWONTIKN @ACN) TOU OEUTEPOU XEPIOU. XTO XPOVIKO SIACTNUO
METOEL TOL TEAOUC TNG QACNC WONONG TOU EVOC XEPIOU Kal TNG Evapeng
NG @Aong €AENC Tou AAAOUL  XEPIOU, ONUEIVETOL MO  XPOVIKNA
KaBuaTtépnon OToU dev ACKOUVTOIl TIPOWONTIKEG OULVAUEIC ATIO KAVEVO

xépl. Katd ouvémela o O€iKTNg GUVTOVIOPOU C' QUTHV TNV TIEPITITWAN

Xpovik} KaBuoiépnon LT1 =20 LT2* 20

AgikTng Zuvtoviopon (IdC) LT = —iAIX) =20 1 KOKhog = 120 IdC - - 16,6 %

ZXAUa 2. Egeavion XPOovIKAG d1a@opag HETAED TwV TIPOWONTIKWY QATEWY

TV dV0 Xepiwv (Chollet et al., 2000).

e Movtéro uTEpBeOoNnG: ZUUQWVA PE TO POVIEAO QUTO, TIPIV TO £va XEPI
TEAEIWOEL TN PACN WONONE, To AANO XEpL apxilel TN @dAon €AENC. Edw
TIAPATNEEITAl A ETIKAALYI METOED TWV TIPOWONTIKWY QATEWY Twv d00
XEPIWV, UTIAPXEL ONAAdI KATIOIO XPOVIKO OIACTNUO  TAULTOXPOVNG
€Qapuoyng dlvaung Kal amo ta 600 xéplo. X' auTAV TNV TEPITITwON 0

OEIKTNC OLVTOVIGHUOU ACUPBAVEL BETIKEG TINEC. (XU 3).
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warn

YY YY

XpOVIKI KoBuaipnon JT1 > 20 LT2 « 20

LTL + LT2 v

Acikmng Zuvtoviapoo (1dC) LT = —--t—J = 20 1 kOkhog = 200 IdC =+ 10 %

ZxNua 3. Epgdvion emikdAuPng PETOED TWV TTPOWONTIKWV QACEWY Twv d00

xeplwv (Chollet et al., 2000).

Z0u@wva, Aoirov e toug Chollet et al. (2000), 0 d€iKTNC CUVTOVIOUOU UTIOPEL va
EXEl OETIKEG, QAPVNTIKEC N WNOEVIKEC TIUEC. ZUYKEKPIPEVA, OTAV N €AEN TOUL €VOG
XepoU apxidel Tautoxpova pPE TO TEAOG TNG wOnong tou AAoU xeplol, TOTE 0
oeiktng gival pndév (IdC = 0). Otav n €AE&N ToL €VOC XEPIOU apXidel TIPIV TEAEIWTEL N
®Onon tTouv AAAou, TOTE 0 deiktng eival Betikdg (IdC = +). TéAog, 6Tav n WONoN tTou
EVOG XEPIOU EXEl TEAEIWOEL KAl N EAEN TOL AANOUL Oev EXEl ApPXioel, TOTE 0 OEIKTNG
eival apvntikog (IdC = -).

Bdoel Twv mopamdvw OeQ0UEVWV, TIIO OTIOTEAECHOTIKN @AiveTal va Egival n
TEPIMTWON Omou 0  O€iKtNg ouVToVIOPoD AduPBdavel BeTIKEC TIUEC (MOVTEAO
LTIEPBEONC) (KOADTEPN EQPOPUOYN TWV TIPOWONTIKWY Ouvauewv). H peyoAlTtepn
SIAPKEID TNG PACNC WONONG -UOVTIEAO UTIEPBECNC- OXETICETAI PE OIKOVOUIO OTtnv
KOAUUBNon. To HOVIEAO TNnG ULTEPBEDNC, OTWC TIPOAVAQPEPONKE, OTIOTEAE TNV
ETUKAALYN HETAEL TV TIPOWONTIKWY QACEWY TwV 000 XEPIWV, 0dnyei o€ éva  «in-
phase» (TOUTOXPOVO) OUVIOVICHO METOED TWV XEPIWV (TEXVIKI TIETOAOLAOC)
(Handford, Davids, Bennet & Button, 1997).

To MOVIEAO TNG ULTEPBEONC @AIVETAl VO OXETI(ETAl PE OTIOTEAECUATIKOTEPN
EQAPUOYN TWV TIPOWBNTIKWY OUVAPEWY, ETCI WAOTE VO LTIEPVIKOUVTOL Ol OUVALEIG
avtiotaong (Chatard et al., 1990). X1to €Ae0BePO GTUA KOADUPNONG, OXETI(ETAI
TIEPIOCOTEPO UE TIC LWNAEG TIEG TNG OLUXVOTNTAC XEPIAG. H vioBEtnon autol Tou
MOVTEAOU @OIVETAI VO CUVOEETAL E TNV IKAVOTNTA ETTITAXLVONG TOL XEPIOU KOl TNG
Ol0TAPNCNG HIOC HEYAANC TPOXIAC, 0€ UYWNAEC TIMEC CUXVOTNTAG XEPIAC.

AvTiBeta, otav 0 deiktng €ival apvnTikog (UOVTIEAO TIAGIMOTOG) EP@avIETal

XPOVIKI] KABUOTEPNGON QAVAUECSO OTIC TIPOWONTIKEC PACEIC TwV dU0 XEPIWV, TIOU EXEI
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WC CULVETIEID TNV €TIPPAdLVAN TOU KOALMPBNT KOl KOT E€TEKTACN TNV MEiwon g

KOAUUBNTIKNC 0T10000NC.

KatebBbuvaon ng Kivnaon tou Xepiov

ZxNUa 4. To JOVTEAO TOU TUAGIMOTOC 0 LYNAEC TIMEG TaXUTNTAC TNG XEPIAC (SR). H
peyoAluTepn dldpkela TNG @dong A (YAioTpnua), Kol N MIKPOTEPN OIAPKEID TNG
@dong C (wbnon), ebvoolV TNV ATIEAELOEPWON TOL EVOC XEPIOU, TIPIV TNV Evapén Tng
TIPOC TA TIOW Kivnong tou aAAou. Ot TIPOWONTIKEC QPACEIC dev ETIIKOADTITOVTIAL Ta
oxnuota O - OVATIOPIGTOUY TNV B€0rn Tou €0V & TOL APICTEPOV XEPIOU TIOU
KOTaypa@el €vag PETPIOG KOAUPPBNTNG o€ 55 KOUKAoUC / Aemtto, ol apiBuoi 1-16
avaraplotoly TI¢ 16 Topeieq twv d00 xeplwv. To onueio | avtarmokpivetal otnv
apxn ¢ @aong B (EAEN), Tou evog xeploL (WaDPO ONWEIo). H KOUTILAWING Ypauun
avaTtapIoTd (oXNUATIKA), TNV UTIORPUXIO KivnoT TOL XEPIOU O OXECN UE TO aTaBePd

WMo KATd N dIApKeEIa Piag Xepidg (Potdevin et al., 2006).

‘Ocov a@gopd T0 POVTEAO TNG avTtiBeong avtattokpivetal ae éva anti- phase (un
TOUTOXPOVO) HOVTEAO PETOED TWV XEPIWV, N dNUIoLPYIa YA aTTOAUTO OU@ITIAELPNG

Kivnong PETagl Twv XePlwv 0dnyei oe evaAAayr] TwV TIPOWONTIKWY OUVAUEWV OE
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onueio 0tou dgv TTapaTNPEITal Peiwaon | alEnaon Tou deiKTn cuVTOVIOUOU (0ULdETEPN
-uNdevikn Tipn tou IdC).

ZTIC PEYAAEG KOl TIC MEOOieC OTIOOTACEIC Ol KOALUBNTEG aUEAVOLV TIC (PACEIQ
€I0000V KOl TIACIPHOTOC. AVTIOETA, KOAUUPNTEC HIKPWV OTIOCTACEWY (GTIPIVT),
0&10TIOI00V TIG TIPOWBONTIKEC PACEIC auEAvovTag TIC PACEIC EAENC Kal wbnong . Etal,
TIPOKOTITOLV TA POVTEAQ TNG avTiBeong Kal tng uttépBeong (Toussaint & Beek, 1992;

Keskinen & Komi, 1993; Chollet et al., 2000).

Modia Kat TEXVIK

‘Ocov a@opd TO KIOTINPA TwV TIOdIWV OTTOTEAEITAl ammd SIadOXIKA Slaymvia
BuBiopota autwv. AUo BACIKEC KIVIOEIC EXOUV EEXWPIOCEL N TIPOGC T KATW Kivnon
(downbeat), kal n mpo¢ Ta MAvw Kivnon (upbeat). H mpwtn kivnon (downbeat)
EeKIVA E TO TEAOG TNE Oe0TEPNG Kivnang (upbeat).

IXeTIKA Pe To BaBog ¢ Kivnong twv Todiwv, autd o Ba Tpémel va gival oute
TIOAD BaB0 aAAG oUTE TIOAD pnx0. H oT1aBepdtnTa TOU CWUOTOC KOl N TIPOWONTIKA
olvaun 6a pewwbolv OtV TPWIN TEPITITWON, Kal Ba vumapel avénon ¢
avtiotaong otnv oeuTePn TEPITIIwaon. OCoV a@opd TO GUVTOVIOHUO TWV XEPIWV KOl
IOV XPNOIYOTIOIN0VTAl Ol €€ OULVOUOOUOI: dVO I TECTEPEIC 1 €EL TIOOIEC OVA
KOKAO xepla¢. Ol 000 TIPWTOI CLVOUACUOI XPNOCIYOTIOIOUVTAlL OTIC MHEYAAEG
amootdoelg (400 — 1500 m). AvTiBeta, TO KIOTINUO TwV €&l TOdIWV aVA KOKAO
XEPIAC e@apuoleTal o aywviopata HIKpwv atmootdoewv (Costill et al.,, 1992;
Persyn, Daly, Vervaecke, Van Tilborgh & Verhetsel, 1983).

TENOG, N OTABEPOTNTA OTO KTIUTINUO Twv TIOdIWV (6 TIOdIEC avd KUKAO XEPIAQ)
TOOVOV VO CULVEICQEPEL OTNV TIOPOPOV €VOC OTABEPOL CULUVTOVIOUOU TwV XEPIWV,
Kal otnv ab&non ¢ KoAupPBNTKNg amoddoonc (Costill et al.,, 1992; Persyn et al.,
1983).
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TexVIKN Kal d€ikTNg ouvtoviopoL (1dC)

H udpoduvaylkr) avtioTaon OxeTI(eTal HPE TNV TEXVIKI TOU KOALUPBNTA
(Kolmogorov & Duplischeva, 1992). Mpocappoloviag KATAAANAQ TNV TEXVIKI TOUG
KOl TOV OUVTOVIOPO, Ol KOAUHBNTEC KOTOQEPVOUV KOl MEIVOLV TNV EVEPYNTIKNA
avtiotaon (Kolmogorov, 1997).

Amé amotedéopata g Epevvag twv Seifert, Chollet & Allard (2005),
OlATTIIOTWONKE TWE N TEXVIKA TwWV EAT KOAUUPBNTWV OVIATIOKPIVOVTAV OTO HOVTEAO
™G UuTépPBeonc. TTOANEC €peuveC €XOUV ATIOOEIEEl TwC Ol LWNAOL ETITIEOOU
KOAUUBNTEG €XOUV IO OTOBEPO XWPO-XPOVIKA KOAUWUTIL OTIO OTI Ol UTIOAOITION
KOAUMPBNTEG.

JUYKEKPIPEVA, Ol KOPU@Aiol KOAUUPBNTEG GTIPWXVOLY TO VEPO E AOYIOUEVO TO
XEPL KAl YE AlyOTEPN MUK OpaCTNPIOTNTa ammd OTI Ol AlyOTEPO KAAOI KOAULUBNTEG Ol
OTIOoiol, OIaTNPOUV TEVIWHEVO TO XEPI TOUC ETUPEPOVTIOC TIPOWPN KOTIWAN OTOUC

OUYKEKPIUEVOUC TTpowBNTIKOUG poeg (Rouard & Billat, 1990).

MpowONTIKEG Paaelg Kal deiktng aguvtoviauoL (IdC)

Omw¢ TIPOavaPEPONKE, 1N GUVOAIKA] KivnoTn TwV XEPIWV OTO €AEVOEPO CTUA
XWpPIeTal og TEOOEPIC QPACEIC: €i0000C TOU XEPIOU KOl «TIACIUO» TOU VEPOU

(yAiotpnua), €A&n, wbnon, kai emavagopa (Chollet et al., 2000). (ZxARua 5).
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A: Mn - powONTIKN @acn — Eicodog kai Midacipo (yAiotpnua)
B: Mpowdntikn @acn — 'EA&N
C: Mpowbnukn @don —»QONnon

D: Mn - TipowdNTIKN @acn — Emavagopd (cuuPaivel £€w amd 1o vepo)

H ad&énon twv @docewv EAENC Kal wOnong (TTpowbnTIKEG @Aoelc) Bonbdel Toug
KOALUBNTEC OTNV  €mItuxn OVATITLUEN TIPOWONTIKWY duvduewv. O1 Maglischo,
Maglischo, Higgins, Hinrichs, Luedtke, Schleihauf & Thayer (1988), kai ot Rouard,
Schleihauf & Troup (1996), £€dciav OTI Ol 600 PEYIOTEG TIMEC OUVAUEWY TTapAyovTal
oTNVv JIGPKEIN TWV PATEWV TNE EAENG KAl TNE WONnanc.

Emiong, n peiwon 1wv pn mpowdnTikv @acswv (yAioTpnua Kal emavagopd),
odnyouv gg avtioTolxn HEiwaon NG evepynTIkn¢ avtiotaonc. O1 Toussaint & Beek,
(1992) vrmootpilouv TwC Ol ENT KOAUPPNTEC e€@APUO{OLV YPIYOPEC KIVIOEIG
XEPIQV, dNUIOLPYWVTAC £TCL, TIEPICOOTEPEC TIPOWONTIKEG OUVALEIC.

H €A&n tou xeplol Tpog Ta pEoa («insweep»), TIOU OTIOTEAEL PEPOC TNC QACNC
EAENC Kal n @don wbnong, oxetidovtal Ye TNV KOALPPNTIKA KavotnTa (Monteil,
Rouard, Dufour, Cappaert & Troup, 1996). To yeyovog auto, TIIBavOv va AITIOAOYE(
TNV d1aTPNON TNG TEXVIKNAG TWV EAIT KOAUUPBNTWY OKOUO KAl O PEYIOTEG TAXVTNTEG
(mpoomd@bela  AVTIMETWTUIONC Twv  duvdApewv  avtiotaong)  (Kolmogorov,
Rumyantseva, Gordon & Cappaert, 1997).

Bdoel amoteAeopdtwy épsuvac Twv Potdevin et al. (2006), pévo 10 45,5% Twv
pn - ENT KOAUPPBNTWV Kal T0 64,2% Twv EAT KOAUPPBNTWV TIEEPACOV OTIO0 TO €va €id0(g
OUVTOVIOUOU OTO GAANO e aUEnon otV ouxvoTNTa XEPIAG. ZUyKpion HETOED
KOALUPBNTWY TIOL XPNOIYOTIOIDUCGOY TO MOVIEAO TNC UTIEPBEONC KOl QAUTWV TOU
XPNOIUOTIOI00COV TO PMOVTIEADO TOU TUAGIPATOC o€ idlEC TINEC ouxvotntag (50 kai 55
KOKAOUG/AETTTO), €0€IEE ONUAVTIKEC OIOQOPEC OTIC Qdoel A (YAiotpnua) kot I
(wBnon) Kal CLVETIWG CTIC TIPOWONTIKEG OAAG KOl N - TIPOWONTIKEC PATEIC.

AZIOAOYO gival TO YEYOVOC TTWG, N HEYAAN SIAPKEID TNG @ACNC EI0000L ATO TOUG
KOALUBNTEC TIOU E@APPOlOV TO HOVIEAO TOU TIOCIYATOG, O@EIAOVTOV OTnV
KoBuaTtépnaon NG TPO¢ TA TioWw Kivnong Tou Xeplov. MBavoAoyeital, Twe n
augnuévn autr dIapKela (pdaong A) oXeTidetal ye v aduvapio emmtdxuvong g
TIPOC TA TTioW Kivnang tou xepiov.

H auvénuévn d1dpKela TNG @AcoNE wlnong o€ cuvduooud Pe avgnuevn tax0nTa
arméd vPnAoL eTTESOU KOALUPBNTEG TIOU XPNGCIPOTIOINVUCAY TO HOVTEAO TNG UTIEPBEDNC
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aTtodEIKVUETAl, OTIO OTIOTEAECUOTA KOl GAAwV gpeuviv (Keskinen & Komi, 1993;
Schleihauf, Higging, Hinricks, Luedtke, Maglischo, Maglischo & Thayer, 1986).

Ta TOPATIOVW OTIOTEAECHATO EPXOVTOlI O CUUEWVIO PE QUTA TNG £PELVAC TWV
Chollet et al. (2000), ot oroiol €deiEav OTI 0t EAT KOALUPBNTEC 0 OEKING
OuVTOVIOUOU KIVEiTal amo -7,6 £ 6,4% yla Tax0TNTEG TIOU ETTIKPOTOUV ota 800 m,
Kal amo -3,2 £ 5,1% yia ta 100 m. H alayr autr], OXETI(ETAl PUE OUVTOUOTEPEC

un — TPOWOBNTIKEC PATEIC, KAl JEYOADTEPEG TIPOWONTIKEG.

Taxutnta kai dgiktng ouvtoviopou (IdC)

H tax0tnta g Kivnong Tou XePIov €ival £vag onUAvTIKOG TTOpAyovTag Yyia TV
OVATITUEN TWV TIPOWONTIKWY duvauewv. ‘Oco TIo LYNAR €ival n TaxOTNTO TOU
XEPIOU, TOOO PEYOAUTEPEC Eival Ol TIPOWONTIKEG DUVAUEIC. ZXETIKA HE TN MEIwON NG
MEONG GUXVOTNTOC, N HEIWON TN TaXVTNTAC TOL XePIoD TIBOVOVY, va OQEIAETAl OTO
VEYOVOC TIWG Ol KOAUUPNTEG Oev €XOuv TNV OUVOTOTNTO VO TIAPAYOUV OPKETEG
TIPOWONTIKEC JUVAUEIC O€ KOTAOTAON KOTwaong. Oco peyoAlTEPN €ival n KOTIWOT,
T000 TIEPIOCOTEPO OIAPKEI N OULVOAIKA ULTTORPLUXIa €AEN. E&aitiag autwv Twv
METABOAWY, TIPOKOTITEL aAAayr) otov cuvtoviopo (IdC) twv dvw Akpwv.

APKETEC EPELVEC ATIEDEIEAV TNV EQAPHIOYH] TWV E10WV CUVTOVIOHUOU KOBWC Kal TN
peTAacn amo 1o éva PoVviEAo oto dAAo. Ot Chollet et al. (2000), xapaktiploav
TIOIOTIKA KOl TIOGOTIKA TNV aAAOyr OTI6 TO HOVTEAO TOU TTIOCIUOTOG OTO POVTEAO TNG
avTiBeong, TOPAAANAO HE OAAOYEC OTnV TaXO0INTO, OT0 E€mimedo (Tou  KABe
KOALMPBNTA), OTn ouxVOTNTa Kol TOo MAKOG Xeplag. Oi Lerda et al. (2001),
XPNOILOTIOIVTAG QUTO TO €id0C OUVTOVIOPOU £3€1§av OTI Ol Peoaiou €mITIEdOU
KOAUMPBNTEC petamndnoav amd TO MOVIEAO TOU TUAGIUATOC OTO MHOVTEAO TNG
avTiBeong Kal NG LTIEPBEONC, TTAPAAANAQ PE TNV alénan NG TaxUTNTAG.

Avtifeta, Baocel AMwV EPELVWVY, OTIOOEIXONKE OTI Ot Wn €AIT KOALUPNTEC O
OUYXPOVIOUOG OXETieTal Ye TO0 POVTIEAO TOU Tuacipato¢ (Chatard et al.,, 1990;
Kolmogorov et al., 1992; Maglischo, 1993).

‘Exel amodexbei mwe, o€ LPNAEC TaXUTNTEC TA XOPOKINPIOTIKA TNG XEPIAC
OlOEPOLV YIO TOUC EAIT KaI TOUG U €AT KOALUPBNTEG. ZULYKEKPIUEVA, Ol bynAol
ETUTEOOU KOAUMPBNTEG, PTIopoUV va dlatnprjoouvv &va pubuo twv 50 KUKAwWv avd

AETITO, yia 10 Alyotepo 50 deutepolertta (Pelayo et al.,, 1996), otav ol pecaiou
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ETITIEOOV KOAUMPBNTEG TtapapEvouy otoug 37,5 KUKAoug avda Aemtto (Pelayo et al.,
1997).

‘Eva uPnAo emimedo KOADUBNoNG mbavov va Xapaktnpidetal amo v IKavotnta
EQAPUOYNG TOU MOVTEAOUL TNG ULTIEPBECNC O OUVOULOCHO ME LWPNAEC TIUMEC TNG
auxvotntag xepldg (Costill et al., 1992; Maglischo, 1993).

Avdpeoa amo €€1 GUVOAIKA OIOPOPETIKEG TaXVUTNTEG, METAEL 80% - 100% Ttng
MEYIOTNC TaXVTNTAC, JIOTTIICTWONKE av&naon Tou JEIKTN CUVTOVIOPOU O onUEio OTIoU
€QTOVE OTO POVTEAO TNG LTIEPBEONC, YIa AT KOALUPBNTEG Kal TplabAntég (Millet et
al., 2002).

JUYKEKPIUEVO, OTTodEiXxONke Tw¢ KOl Ta OU0 YKPOUTT (TPIOBANTEC KOl
KOAUMPBNTEC) e@dapuolav TO POVTEAO TOU TIAaipatog. QaTtdco, yia Tax0TINTeEG NG
TA&EWC TOL 95% - 97% TNC PEYIOTNG TAXVTNTOG UTINPEE YETABOCN OTO POVTIEAO NG
LTEPBEONG. Ze pEYIOTN TaXVTNTA Ol TPIOBANTEC APXIoAV VA HEIWVOUV ToV OEiKTn
OUVTOVIOHOU, €V Ol KOAUMBNTEC ouveEXI{av TNV avodikr Topeia. To yeyovog auto
o@eiAovTaV OTNn peiwan ¢ @aong €1l0000U Kal TNV alENon Twv TIPOWONTIKWY
@aoswv (Millet et al., 2002).

Ye ¢peuva Twv Lerda & Cardelli (2003), dIOTIICTWONKE TIWE 0 TUVTOVIGUOG TwWV
Avw AKPpWV aLEAvETal YE TNV adEnon TNG KOALUPRNTIKAC TaxLuTntag. H ad&non avty,
TIPOKOAEI GUVTOUOTEPEC PN — TIPOWONTIKEC PACEIC (EI00O0L KAl TIIOCIUATOC YO TOUG
ENT KOALUBNTEG, Kal @Acon TNG EMOVOPOPAC YIO TOUG METPIOVG KOAUUPNTEQ).
AvTiBeTa, O0Aol 01 KOALUPBNTEC ad&noav TNV TPOWONTIKN @Acn TNG €AENG Kal amd ta
0Lo XépIa, ONAAdN Kal yla TO XEPL ATl TO OTI0I0 YivovTav N avaTivor Kal yia To XEpI
OTT’ TO OTI0i0 OV yivovtav n avarvor]. H apvnTiKf Tihr Tou d€iktn guVToVIoHOU TIou
onuelwdnke ota 800 m aonuaivel TNV OTOPEN XPOVIKAG dla@opdg HETAED Twv
TIPOWONTIKWV PATEWV.

ATIO TNV GAAN TIAELPd, n QLENON TOU OEIKTN OULVIOVIOUOU, GE LYNAOTEPEC
Tox0TNTEC onuaivel TN Meiwon Twv pPn TPoWONTK®WYV  QACEWV KAl  Tnv
OTIOTEAECUOTIKOTEPN EQOPMOYI TwV TPowONTIK®wy duvduewv (Lerda & Cardelli,
2003). Emiong, ol eNiT KOALUBNTEG TTEPOCAV OTO POVTEAO TNG LTIEPBEONG: PETOED TNG
€vapéng TG @aong €A&ng tou xePIoL OTIOL YIVETAL N aAvarvor], Kal Tou TEAOUG TNG
@don¢ wbnon¢ Tou avtiBeTou xeplov. Mo TNV ETITELEN TWV  TOPOTIAVW
TIPOCOPHUOYWV Ol KOAUMPBNTEC av&noav TNV @acn €AENG Kal yia Ta 000 xepla. Mo tn
dlatpnon ¢ TpoavagepBeicag avinong, Ol KOALUBNTEG peEiwoav TG N
TIPOWONTIKEG PACTEIC TOL XEPIOU TIOU YyivovTav 1N avarvor).
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Z0UQWVa e OTIOTEAEOUOTA TNG épeuvag Twv Chollet et al. (2000), o deiking
OGUVTOVIOHOU, QUEAVETOl PE TNV KOALWUPNTIKA Taxutnta. Mo ta 800 m, éva
OYWVIOUO HEYAANG aTIOOTACNG, O OUYXPOVIOUOG OXETICETOlI PE TO MOVIEAO TOUL
THACiYoToC. AVTIOETA, yIa TIC MIKPEC OTIOCTACEIC Twv 50 Kal 100 m 0 GUYXPOVIOUOC
OXETI(ETAl JE TO POVTEAO TNC OVTIOEGNC 1] OKOWN KOl YE TO POVTEAO TNC LTIEPBEDNC.
2TIC MIKPEG OTIOCTACEIC Ol KOAUUPBNTEC MEIVOLV TIC UN TIPOWONTIKEC QACEIC NG
€10000U Kal TNE ETAVAPOPAC, LEAVOVTAC TIC TIPOWBNTIKEC PATEIC TNC EAENC KAl TNG
wBnaon¢. Ta MapaTdvw ATIOTEAECHUATO GUPEWVOUV HE AUTA AVTIOTOIXNG EPELVOC TWV
Keskinen et al., (1993).

e OXeukn €peuva twv Seifert, Boulesteix & Chollet (2002), og avdpeg Kal
YUVAIKEG KOAUVUBATPIEG LYNAOU ETITIEOOL, OIATTIICTWONKE MW KABWC auvgdvovTtav N
TaX0TNTA, Ol KOAUMPBNTEC LWNAOU ETUTIEOOU, XPNOIUOTIOIOUGAY TO HOVIEAO TG
avtiBeonc. AvTiOeTa, ol KOAUVUPBATPIEC XPNOIUOTIOINCAV TO HJOVTEAO TOU TIIOGIMATOC.
Ol KOAUMUBNTEG aLENoOvV T XPOVIKN OIAPKEID E€PAPUOYNG TWV TIPOWONTIKWY
OuvaApEwv, av&avovtag TN OIAPKEID TwV QACEWVY EAENC Kal wbnong (TtpowdNTIKEC
QACEIC), KAl PEIwoaV T SIAPKEIO TwV PN TIPOWONTIKWY @ACEWV: NG £10030V Kal
NG EMOVOQOPAC.

Eival onpovtiko va avagepbei mwe, pye uPnAdtepn taxLINTa (aywvicuata 50-
100 m), ol KOALHPBNTEC avaTITOOGOLY PEYAAUTEPN EVEPYNTIKI OVTiOTOCN amo OTI Ol
KoAvupBntpieg (Seifert, Chollet & Bardy, 2004). Z0u@wva e TNV idla €peuva, o€
MEYAAEC KOALUBNTIKEG aTtoaTacelg (3000 — 2000 m) e@apuOlovIaV TO POVIEAO TOU
THOGIPATOC PE QVTIOTOIXN AapVNTIKN TIYN Tou J€ikTtn cuvtoviopol. AvTiBeta, yia Ta
MIKPWV ammootacewy aywviopata (50 - 100 m), €@apuoloviav 10 HOVIEAO NG
avTifeong Kal g€ KATIOIO GNEia T0 HOVTIEAD TNG LTIEPBEONG YE AVTIOTOIXN MNOEVIKI)
Kol BeTIKA TIPA Tou d€iktn auvtoviopoL (IdC). ATtO Ta ATIOTEAEGUATO JIOTIICTWONKE
TWC, N a0&nan g GUXVOTNTAC TNG XEPIAG, TNG OXEDNC CUXVOTNTOG - MNKOUG XEPIAC,
KOl N JeEiwon Tou Pnkoug Xeplag, odnyouas og av&non Tou deiktn ouvtoviopou. Ol
TIPOAVOPEPOUEVOL TIOPAYOVTEG TTIBOVOV VO AEITOLPYOUV WC TIAPAPETPOL EAEYXOUL TOU
deiktn ouvtoviopou (Seifert et al., 2004). A6 Tnv AAAN TtAcupd, ol Alberty et al.
(2005), €deikav TMWC 0 OEiKTNG CUVIOVICHOU HEIVOVTOV KOBmE au&dvoviav n
Tax0INTa, OAAG KOl N KOTIwan. eyovog, TIou EPXETAl OE avTiBeon HE €pELvVA TWV
Chollet et al. (2000), ol ortoiol £€d€I€av OETIKI CLOXETION HWETAED TOU CUVTIOVICHOUD

(IdC) kat ¢ Taxuntag (V).
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AANOI TIOPAYOVTEC TIOU  ETINPEALOLV TOV JEiKTN cguvtoviguou (IdC)

Méoa amo €peuveg €Xel OIOTIIOTWOEI TWC N aAAayr] Tou OEKIN GUVTOVIGHOU
O@EIAeTOl KOTA PEYOAO BaBuO, o€ TAPAYOVTEC OTIWC: TO KOAUMPBNTIKO OTUA Kal TO
QUAO.

JUYKeKpPIPEVa, ol Seifert et al. (2004), egpeuvvwvTtag TNV €midpacn Tou @EUAOU
OTOV OEIKTN GUVTOVIOHUOU KOTA TO EAeVBEPO OTUA KOAUUBNONG, SIATTIOTWOOV TIWE 0
OEIKTNG CUVTOVIOUOU OLEAVOVTOV YIO TOUG EAIT KOAUMPPBNTEC, a@oL TIEpPVOUCOV aTIO
TO MPOVTEAO TOU TIIOCIYOTOG OTO MOVIEAO TNC LTIEPBEONG, €V Ol KOAUUPBNTPIEG
TIOPEPEVOV GTO POVTEAO TOU TTIOCIPATOC KOO’ OAN TN SIAPKEIN TWV JOKIPWY. AUTI) N
oAAOyr] TV avOpwV TIBaVOV VO O@EIAETAl OTOUC MPEYOAUTEPOUC PBIOUNXOVIKOUG
TIEPIOPIOUOUCE TIOL UTTOKEIVTAL évavTl Twv KoAuupntpiwv. O Pelayo et al. (1996),
€0elav OTl ave€apTATOL KOAUMPBNTIKNAC OYWVICTIKAG amdoTtacng ol Avdpeg Eeixav
MEYOADTEPO WNKOC XEPIAC OTIO OTI Ol YUVAIKEC, OAAG TIAPOUOI0 CUXVOTNTA XEPIAC.
Ta TopaTavw ATIOTEAEGUATA €ival cOP@WVA PE avTioTolxn épeuva Twv Arellano et
al. (1994), yia ti¢ amootdoelg Twv 100 Kat 200 m. Ot SIOQOPETIKEC TIMEC OXETIKA
ME TO UNKOG XEPIAG TBAVOV va o@eilovial oe avOPWTTOUETPIKA XOPOKTINPICTIKA.
KaB' 6An tn SIApKEIa TWV ETIBAANOPEVWY KOAUUBNTIKWV ATIOCTACEWY (OTIOOTACEIG
armd 3000 m €w¢ 50 m €wg TN pEYIOTN KOALWPNTIKY TaXVINTa -Vmax) ol €At
KOALUBNTEG peiwoav TNV SIAPKEID TNE PACNC €I0000U KOl TwV W TIPOWONTIKGV
@AcEWV av&avovTtag, TIC TIPOWONTIKEG PATEIC.

ZU0u@wva e épeuva Twv Seifert et al. (2004), oTn YEON KOALUPBNTIKY TaxX0OTNTA 0
deiktnNg ouvtoviopoL NTav apvnuikog (-6,3 £ 7%), yeyovoCg TIOLU CUVOEETAL UE TNV
€QAPOYN TOU POVTEAOUL ToL TTiaaipatog. Kat yia ta d0o @UAQ, 0 BEIKTNG CUVTOVIOHOU
auvénbnke kobBw¢ av&avoviav n Tax0INTO, KAl EQOPUOCTNKAV OU0 HOVTEAD
OUVTOVIOHOU: TO POVTIEAO TOU TIIOGIUOTOC TIOU XPNOIUOTIOINONKE € TaXVUTNTEC TWV
3000-200 m, Kal T0 POVTEAO TNG avTiBeong yia TaxVTNTEC TIOU AVATITOOCGOVTOV O€
aywviopota Twv 100 m kal og peyioTeg taxutnteg (Vmax) (Seifert et al., 2004).

O1 kopu@aiol KOALUPBNTEG KOALUTIOVOOV YPNYOPOTEPO OTIO TIC YUVOIKEC KAl W€
MEYOAUTEPO UNAKOG XEPIAG. AVTIOETA, Ol YUVAIKEC, €ixov HEIWUEVO UAKOC XEPIAG OF
O0Aa ta aywviopata (V3000 - V200), evw Ol KOAUPPBNTEG dlotipnoav otabepd 1o
MNAKOG TNC XEPIACG akoOua Kal ata oTipivt. KATI TETolo Ba umtopoloe va SIKAIOAOYNOEi
amd T PeYoAUTEPN TApPOYywYN TPOWONTIKAC OUVOUNG TwWV KOALUPBNTWV. Z€
ouPEWVIO Kol Pe AAAeC €peuveg (Pay et al., 1984; Pelayo et al.,, 1996), n péon
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oLXVOTNTO XEPIAC ATaV Opola KOl yio Ta 300 QUAAO ATTIOJEIKVUOVTAC £TC1, TIWC TO
MNAKOG XEPIAC €ival 0 KOPIOC TIOPAYOVTOC 000V a@opd TIC dAPOPEC OTIC TOXUTNTEG
METOED avOPWY KOl YUVAIKGWV.

O1 BlounxXavikoi TEPIOPICHOI YTTOPOUV VA QITIOAOYRCOUV TN METABOCN TwWv
ovOpWV amd TO MOVTIEAO TOU TIOACIPOTOC OTO MPOVIEAO TNG avIiBeong Kal g
LTIEPBEDNG, OIOTI OTIC MIKPEG armootdoelc (ompivt, V100, V50, Vmax), €xouv va
UTIEPVIKNOOUY MPEYOADTEPN QVTIOTAON OT6 OTI Ol YUVAIKEG. ZTNV TIPAYHATIKOTNTA
MEYaAUTEPOI BlOPNXOVIKOI TIEPIOPIOUOI onuaivouv: ad&non ¢ TaxLTNTOC Kal TNG
avTiotoong, KoBw¢ Kal VWNAOTEPO OEIKTN CULVTIOVIOUOU Yyla TNV LTIEPVIKNGN TN¢
LVOPOJLVAUIKNCG avTtioTaong (Seifert et al., 2004).

‘Ocov apopd TIC OI0POPEG HETAED TwWV 0U0 GUAWV OTO UNKOC xeplag (SL) kat tnv
Taxomta (V), mbavov va o@eidovial  oTa  OVOPWTIOPETPIKA  OeO0UEVA,
CUMTIEPINOUBAVOUEVOL TIC OINPOPETIKEC KIVNTIKEC TIPOCAPHOYEG (LTTEPTEPOUV Ol
AVOPECG), KOl A0PAAWG TO JIAQPOPETIKA POVTEAD CUVTOVIOUOU TIoU EQAPUOLoVTal.

E&artiag Tng KaAUTEPNG TEXVIKIC TOUG, Ol AVOPEC KOALPPBNTEG KATAPEPVOULV KAl
MEIVOLY TNV EVEPYNTIKI] OVTIOTOOT, €V TIAPAANAG AUEAVOLV TIC TIPOWONTIKEG
@acelC. ‘Exouv KOAUTEPN KIVNTIKA 0pyAvwaon omd Ot Ol yuvaikeg, Kal duvavtal va
TIPOCOPUOJOUY TNV TEXVIKA TOUGC OTOUG PIOUNXAVIKOUC TIEPIOPICUOVG, OTav Ol

Tax0TNTEG €ival vPnAEg (Seifert et al., 2004).
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MEG®GOAOAOTIIA

Aslypa

Aciypa g €pevvag ammotéAecav 10 KOAUVUBATPIEC AYWVICTIKWY KATNYOPIWV LE

OYWVIOTIKO OTUA TNV €AeUBepn KOADPPNOT.

XapaKINPIoTIKA dEiypaTtog

Yog: 1.69+ 0.14m

MaZa: 60 + 6.27 kg

HAkia: 18.2 + 4.6 etwv

Emidoon: Z1a 100 m exebBepo: 63.33 + 2.27 sec.

Meptypa@r Twv opydvwv

H kataypagr tng umoPpuxiag @Aaong KAtd Tnv  Kivnon Twv  Xeplwv
TIpayUaToTIoONONKe péow 4 S-VHS pnxovwv ARWng (Panasonic PV-900) pe
ouxvotnta AqWng 60HZ. O1 pnxaveég ANYEeIC TOTIOBETNONKaY Tiow 0oTd TECCEPQ
TePIoKOTIIO. KaTtd tnv dldpkela KABs Tpoomabelog évag Aaumtipag LED eixe
TOTI00€TNOEl PYTIPOCTA aTIO TNV KABE pnxavr] ANWng Kal evepyoTrolovvtav KABs @opd
TIOU TIEPVOUGE N KOALUPBNTPIO aTtd ToV JIABABUICUEVO XWPO, ATIOTEAWVTAG £TCL, TO

YEYOVOC GUYXPOVIOHOU.

AladiKaaio pEtpnong

MNa mv diefaywyn NG €peuvag XPNOIKOTIONBNKAV Ol EYKOTOOTAOEIC TOU
MavemotnuiokoU kKoAuvupntnpiov touv AHMOKPITEIOY MANEMIZTHMIOY
OPAKHZ. OI t€ooepIq KAPEPEG TOTIOBETABNKAY TTIOW OTIO AVTIOTOIXA TIEPIOKOTIIA,
Kall Ol OTITIKOI Toug Agoveg axnuaTi{av PETAgd Toug ywvia 41°,

H doBdBuion tou Xwpou dleEaywyrg NG Kivnong TpayuoToToOnke UEGTw
€VOG KOPBou dlaBdduiong dlootdoewy Im x 3m x Im otoug X, Y Kal Z Agoveg

avtioToixa (X= eyk@palog agovag, Y= eTIUnNKng aéovag, Z= KataKopu@poc agovag).
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2V oapxn 0 KOPBog dlapaduiong ToToBeTHONKE PYECO OTO VEPO, OTO XWPEO TIOU
BéNape va dlapabuicovue (dNAadr OTO HPECO TNG KEVIPIKNG OlOdPOUNC TOu
KoALUBNTNPiov 25 M) Kol 0T CUVEXEID APAIPEONKE YIO VA TIPOAYUATOTIOIO0UY Ta
TIEPACUATA TOUC OTIO TOV 010 XWPO Ol KOALUPNTPIEG.

Mo ™ dIaBABUIoN TOU XWPOL XPNOIUOTIOINBNKAY 24 onuEia EAEyXOU TIOVW OTOV
KOBo dl1aBdaduiong, ol TPIoOIACTATEG CUVIETOYMEVEG TWV OTIOIWV PETPRONKOV UE
aKpiBela XIANIOOTOU TOU PETPOU.

Mavw ota xépla (i & apioTePO) TwV KOAUPPBNTPIOV Eylvav  onUAadio Je
HaUPOo PapPKadOPO:

e OTOV WUO (AKPWHIO)

e OTO TIEUTITO PETOKAPTTIO,

e 01O OeUTEPO YETOKAPTIIO,

EmmAéov, Bdaeinke amd &va onuadl OTO aPICTEPO Kal OE&I0 I0XI0 Twv
KOAUMBNTPIV, OTO Yo TNn¢ peilovog TPOXavTHPAC TOU UNPIciov 0GTOU, yia TOV
KOBOPIGHO TOU PAKOUG TNG XEPIAC TWV KOAUPPBNTPICV Kal TNE PEGNC KOAUMPBNTIKIC
TOLC TaXUTNTOC.

O1 KoAuuPBNTPIEC dlEvuoav HIa aTTooTacn 25 m, Pe YEYIOTN €VTOCn, PIa QOpav
XWPIC avTioToon Kal Pia @opd UPE avtiotaon HEYAANG Aekavng. H Aekdvn eixe
OldpeTpo 35 cm Kal XwPNTIKOTNTA 6.5 It. ZTn Bdon NG LTNPXE &va EMITIPOCOETO
@opTio Bapoug 170 gr Kot 5 TPUTIEC SIOPETPOU 8 MM KOl EAKOVTAV OTIO TNV KUPTH
ETUPAVELN TNC KOBWCE NTav dgpévn TN PEDN TNG KABe KoALuBATPIaG pE Eva AACTIXO
pkoug 1.5 m 1o omoio ot SIAPKEIA TNE TIPOCTIAOEIOG TEVTIWVE KOl EQTOVE T 4 m,
€101 WOTE VO PNV eTnpeadetal n Kivnon tng Aekavng amo Toug KUPATIOPOUC Tou
TIPOKOAEL N KOALUPBATPIO.

H kivnon tou KAaBe Xeplov amo TNV €i0000 TOL OTO VEPO £WC KAl TNV ££000 TOU
amd auto, dOXWPIOTNKE O TEGTEPIC PATEIC

A. @don yAloTprjuaToC
B. @don €AENG

. edaon wlnang

A. pdon emava@opdg

H Kataypo@r Twv CUVIETOYHEVWY BEONC TWV ETUIAEYUEVWVY ONUEIWY TIAvw OTO
OWUO TWV KOALMUPBNTPIWV TIPAYUOTOTIONBONKE MPECW TOU cuothuato¢ ARIEL

PERFORMANCE ANALYSIS SYSTEM (APAS) Kol n JETOTPOTI TWV
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OUCOIACTOTWY  CULUVIETAYUEVWY  000VnNG 0 TIPAYHUOTIKEC  TPIOOIACTOTEG
OUVTETOYUEVEC EYIVE PECW TNG UeBOdoL DLT.

H eEopdAuvon Twv apXIKWV Oed0OUEVWY  TIPOYHUATOTIOINONKE PEGW WNEIOKOD
@IATpoL pe ouXVOTNTO KOTG 6HC, n oTmoia KaBopioTnke, HETA amd availuaon
UTIOAOITIWV PETAELD M €EOPOAULMEVWV KOl EEOPOAUMEVWY OEOOUEVWV YO Eva €upl
@ACHA CUXVOTATWV.

MNa 1oV KOBOPIGUO TOU TPOTIOU CUYXPOVICHOU TwV XEPIWV YN@IOTIoINBnKav
TPEIC OUVEXOMPEVEG XEPIEC TIOU EKTEAECTNKOV HEGO OTO OIOBOBUICUEVO XWPO: MIa
TIPWTN OPIOTEPN XEPIA, HIa Ol XePIA Kal o OeUTEPN OPITTEPN XEPIA, OTAV N
KOALUBNTPIO EUTTaIVE OTO OIOBOOUICUEVO XWPO HE TO OPICTEPO XEPL I HIO TIPWTN
OedId XEPIA, PO apIoTEPN Kal pia OeVTEPN OEEIA XEPIA, OTAV N KOALUPBATPIO EUTIONVE
oTo dlaBaBUIoUEVO XWPOo HE To Oe&i XEPL.

H péon amoAutn JIAPKEIN TWV ETTINEPOUC PATEWY TNC XEPIAG KOBOPIoTNKE PETA
amo YneloToinon g TMPWING apIoTEPNC Kal TN OeEIAC XePIAC, OTav N €i00d0¢ NG
KOALUBNTPIOG OTO SIOPBABUICHEVO XWPO YIVOTOV HE TO APIGTEPO XEPIL I TNG TIPWTNG
O0€CIa¢ Kal TNC apIoTEPNG XEPIAG, OTav 1N €i0odoC TNG KOAULUPBNTPIOG OTO
SlaBobuiopévo xwpo yivotav pe 1o Oedi Xépl. Ma Tov LTTOAOYIOPO TNG PEONC
OXETIKNG OIAPKEIOC TWV ETTIMEPOUC QPACEWY, EKQPACTNKOV wC TI0O000TO TNG MEONC
OIAPKEIONG EVOC KUKAOL xeplac (T), TTou OpioTNKE w¢ N PEON OIGPKEIN TNC TIPWTNG
OPIOTEPNC KAl TNG OEEIAC XEPIAG N TNE TIPWTNG OEEIAC Kal TNG APIOTEPNG XEPIAG, OTAV
n eicodo¢ oto dlaBoBUICUEVO XWPO YIVOTOV HE TO OPIOTEPO N TOo OEedi XEp!
oavTioToIxa.

Mo Tov LTIOAOYICUO TOU OEIKTN CUYXPOVIGUOU, CUUEWVA HE TN PHeBodoAoyia Tou
Tipoteivetal amd toug Chollet et al. (2000), 60Tav Ol KOALVUPBATPIEC EICEPXOVTAV OTO
OloBoBUIoUEVO XWPO PE TO OPICTEPO XEPI, KOBOPIOTNKE TO XPOVIKO OldCTnua
METOEL NG EVapENg G QAong EAENG TG SE&IAG XEPIAG KOt NG ANENG NG QAaong
wBlnaoN¢ NG PWING aplotepng Xeptag (LTi), kabBwg emiong Kal 10 XPOVIKO SIACTNHO
METAEL NG ANENG NG PAong wONang ¢ SO XEPIAG Kal TNG EVOPENG NG @Aong
EANENC TNC 0e0TEPNC apIoTePN XePIAg (LT2). Otav ol KOAUURBNTPIEC EICEPXOVTAV GTO
olaBadbuIopévo XWPpo Je To Ol XEPL, yia TOV LTIOAOYIOUO TOU OEIKTN GUYXPOVIGUOU
KOBopIoTNKE TO XPOVIKO OIACTNUO METAED NG &vapéng tng @aong €AENG g
apPIOTEPNG XEPIAG Kal TNG ANENG NG PAaoNg wBnang g mpwng de&Iag xeplag (LT2),
KaBWC¢ €TiONEC KAl T0 XPOVIKO dIdcTnua YETAL tNE ANENG NG @daong wlnong tng
OpPIOTEPNC XEPIAC KOl TNC &vap&ng NG @acng EAENG tng OelTepng Oe&IAC XEPIAC
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(LTi). Ztn ouvéxela, Kal OTIC 000 TIEPITITWOEIC, AVEEAPTNTA ONAASH OTI0 TO XEPI
€1I0000V Péoa OTO JIOPBABUICUEVO XWPO, 0 PMEGOC OPOC TOU XPOVIKOU OI0CTAUATOC
TIOU PECOAAPBOUCE PETOED TWV TIPOWONTIKWV QACEWV TV d00 XEPIWV EKQPAOCTNKE
w¢ TT0000TO TOU PECOU OpOoU TNG SIAPKEIaC TNG XePIag (T), £TCI WOTE VO TIPOKOWEL 0

deikTNg auyxpovicuou:

[dC=LT 1+ LT? X 100
2 T

Emtiong umtoAoyiotnkav 1o PAKOG XepIdg (SL), n yéon KoAuvuBNTIKn Taxotnta (v)
Kal n ouxvotnta Xepiag (SR). To unkog XePIAC LTIOAOYIOTNKE WG 0 PETOC OPOC TNG
METATOTIIONC TOL apIoTEPOU Kal de€loV 1oxiov (ueilova TPOXavIipa) OTOV ETTIUNAKN
aéova Y, KOTA T OIAPKEID MIOG OAOKANPWUEVNG OPIOTEPNC KOl OE&IAg XEPIAC,
avtioTorxa. H péon KOALUPNTIKA Tax0TNTA KABOoPIoTNKE w¢ TO TINAIKO TOU UETOUL
MAKOUC XEPIAG TpoC T péan Oldpkela (T) NG OpIoTEPRC Kol OECIAC XEPIAG
(v=SL/T), ev® n ouxvotnta XePIAC opioTNKe WG TO TINAIKO TNC PMEONG KOAUUPBNTIKAG
TaXUTNTOC TIPOC TO PECO PNKOC XEPIAC (SR=v/SL). .

S TOTIOTIKN avaAuaon

Mo v oTaTIoTIKN €Tegepyacia Twv OedOUEVWV €PAPPOCONKE t - test yia
egaptnuéva deiyyata (paired-samples T-test) kol 1O €MIMESO0 CNUAVTIKOTNTOG
opiotnke w¢ p < 0.05, yia KABe eEaptnuévn PETAPANTA. O EAeyX0C NG KAVOVIKNG
KOTOVOMNG  TIPAYMOTOTION|ONKE MECW  TOU un TIOPOUETPIKOD  TEOT

Kolmogorov - Smirnov.
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AMNOTENAEZMATA

Ta amoteAéopata TG TAPoUoNC €PEVVOC OPOPODCOV TIOPOUETPOUC OTWC. TO
MNKOC XEPIAC, TN CouXVOTNTA XEPIAG, TN MECN KOALUMPNTIKA Tax0TNTa, TOV OEIKTN
OUVTOVIOHOU, TOUG XPOVOUC YAIOTPUATOC, €AENG, wOnoNng, KOl ETTOVOQOPAC, TOUC
XPOVoOUG TNG TIPOWONTIKAC KOl [N TIPOWONTIKNC @Aaong, Kol TNV OIGPKEID TNG
uTtoRpPULXIaG EAENC. OAEC Ol XPOVIKEC TTOPAPETPOL  OVOAUBNKavV Kol w¢ TIPOC TNV
OTTIOAUTHN, OAAG KOl WG TIPOG TNV OXETIKN Toug dldpkela (eTti Toig 100 w¢ TPog ToV
OUVOAIKO XpOvVo TnG Kivnong). AKOAOULOei AeTitopepeaTtepn €Te€nynon  Kal

TIOPOUCIOGCN TWV ATIOTEAECUATWV:

Mnkocg xeplag (SL)

YTipEe OTATIOTIKA ONUAvVTIKN deiwon (19=14.915; p< 0.05) tou pécou Gpou
TOU HRKOULG Xeplag amd 1.85 = 0.09 m KATA TNV KOAVUPRNGCN Xwpi¢ Aekavn, o€ 1.29 +
0.01 (m) Katd TNV KOADUPBNCN Pe Aekdvn.

Mnkog Xeplag

18
1.6
14
1.2
m 1
0.8
0.6
0.4 1 A

O 2 lglcsaws/smc K- £4 . =X

m

y ol .o
H o -4&m:

Xwpig Aekdavn MeydAn Aekavn

Zxnua 6. Méaol 6pol TOU PNKOUC XEPIAG KATA TNV KOADPPBNGON XwpPig AeKAvn Kal
ME PEYAAN Aekavn.

Mivakag 1. Méool 0pol KAl TUTTIKEC OTIOKAICEIG TOU PNKOUC XEPIAC KOATA TNV
KOAUUBNGON XWpPIg AEKAVN KAl PE PEYAAN AEKAVN.
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Xwpig Me Aekdvn

Aekavn (m) (m) t-aun
1.85 +0.09 13+0.12 14.915*
*p< 0.05

Zuxvotnta xepldacg (SR)

YTpée OTATIOTIKA oNUAVTIKA peiwon (19=7.938; p< 0.05) Tou PYEGOL BPOUL TN
auxvoTnTag TNE XePIAC amd 0.84 + 0.05 KaTd TNV KOAUUPBNON Xwpi¢ Aekavn, o 0.72
+ 0.054 (KOKAoUC/sec) KATA TNV KOADUPBNGN PE AEKAvN.

JuxvoTnTa XepIdag

ZxAua 7. MEaol 0pOol TNC CUXVOTNTAC XEPIAC KOTA TNV KOAUUPBNON XwpPig AeKAvn
KOl Je PJeYAAN Aekavn.

Mivakag 2. Méaol Opol Kal TUTTIKEG OTTOKAICEIG TNC oUXVOTNTAC XEPIAC KATA TNV
KOAUUBNON Xwpi¢ AeKAVN Kal PUE PEYAAN AEKAVN.

Xoopic Me Aekdvn i
Aekavn (kOKAol/sec) (kOkAovsec)
0.84 +0.05 0.73 +0.06 7.938*

*n< 0.05
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Méan kKoAuvuBntikr TaxLTNTa

YTipée onuavtikn peiwon (t9=34.848; p< 0.05) NG pEONC KOALUPNTIKAG
TaXUTNTOC KATA TO EAeVBePO OTUA (1.55 = 0.07) oe oUYKpPION UE TNV KOAUUBNoN HE

avtiotaon Aekavng 0.94 + 0.09 (m/sec).

Méan KoALPBNTIKN TaxLTNTO

1.8
1.6
14
1.2
m/sec |
0.8
0.6
0.4
0.2
0
Xwpig Aekavn MeyaAn Aekdvn

Zxnua 8. Méool 6pol TN¢ HEGNC KOAUVUBNTIKAG TaX0OTNTAC KATA TNV KOADUBNGoN
XWPIg AeKAVN KOl PE HEYGAN AeKavN.
Mivakag 3. Méool 6pol TwWV Kal TUTTIKEG OTIOKAICEIG TNC PEGNC KOALUPBNTIKACG
TaXVUTNTAC, KOTA TNV KOADUPBNON XwpPig AeKAVN Kol PE PEYAAN AeKAV.

Xwpig Me Aekdvn

Aekdvn (m/sec) (m/sec) TN
1.55 £0.07 0.94 £0.09 ' 34.848*
* 5 < 0.05
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Agiktng ouvtoviopou (IdC)

YTmp&e onuavtikn aoénon (t9=-8.044; p< 0.05) ToL PYECOUL OPOL TOL OEiKTN
OUVTOVIOHOU a6 -13.5 + 4.00 Katd TN KOAUPBNON xwpig Aekavn, oe -5.5 + 3.12 (%)

KATA TNV KOAUUBNON PE avTiotaon AEKAVNC PEYAAOUL PEyEBOUC.

Agiktng ouvtoviopoL

ZxnNua 9. Mé€ool 6pol Tou BEIKTN CLUVTOVIOHOU KOTA TNV KOADUPBNGN XWwpPig AekAvn
KOl JE PEYAAN AEKAVN.

Mivakag 4. Méaol 6pol Kal TUTTIKEC OTTOKAICEIC TOU O€IKTN TUVTOVIOUOU, KATA TNV
KOAUUBNOTN XWPIC AeKAVN KOl PE PEYOAAN AEKAVN.

Xwpig Me Aekdvn

. t- A
Agkavn (%) (%) Hn
-13.5 +4.00 -55 +3.12 8.044*
* p< 0.05
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ATIOALTN SIAPKEID YAIOTPAUOTOC

O péoog OpoC TOL YAICTPAUOTOC OLENBNKE OTATIOTIKA onuavtikd (19=-2.889;
p< 0.05) amo 0.41 + 0.0895 (sec) KOTA TNV KOAUPPNGoN Xwpic Aekavn, oe 0.44 +

0.0898 (sec) kAt TNV KOAVPPNOoN PE avtiotaon AEKAvNC.

ATIOAUTN SIAPKEIO YAICTPOTOG

Xwpig Aekdvn MeydaAn Aekdvn

ZxAua 10. Méool 6pol NG aTtOALTNC SIAPKEING YAIOTPRUATOC KOTA TNV
KOAUUBNON XWPIC AeKAVN KOl YE HEYAAN AEKAVN.

Mivakag 5. M€ool 6pol KAl TUTTIKEG ATIOKAICEIG TNC aTtOALTNG SIAPKEINC
YAIGTPMOTOG KATA TNV KOAVUPBNGON XWPEIC AEKAVN KOl JE HEYBAAN AEKAV.

Xwpig Me Aekavn N
Aekdvn (m/sec) (m/sec) il
0.41 +£0.09 0.44 £ 0.09 2.889*

* p< 0.05
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ZXETKNA JIAPKEID YAIOTPIHOTOC

O Péoog 06poC TOUL YAIOTPNUATOC OXETIKOTIOINUEVOC WG TIPOC TN GUVOAIKI)
OIAPKEIOG TNC XEPIAC, MEIWONKE (19=2.385; p< 0.05) OTOTIOTIKA CNUOVTIKA OTO
33.65 = 6.02 % KatA TNV KOAUUPBNon Xwpig Aekdvn, os 31.93 + 4.26 % Katd TNV

KOAUUPBNON WE avtioTaon AeKAvVNG YeyaAou PeyEBoUC.

T XETIKN JIAPKEIN YAIOTPIHUOTOC

0,335 -

Xwpig Aekavn MeyaAn Aekavn

ZxNua 11. Méool 6pol NG OXETIKNC OIAPKEIOG TOU YAIOTPHMOTOC WG TIPOC TN
OUVOAIKN SIGPKEID TNE XEPIAG, KATA TNV KOAUUPBNGON XwpPig AeKAVN KAl PE PEYAAN
AeKavn.

Mivakag 6. Méool 6pol Kal TUTTIKEG ATTOKAICEIG TNC OXETIKNC OIAPKEIAC TOU
YAIOTPAUOTOC WG TIPOG T CLVOAIKN SIAPKEIN TNG XEPIAG, KATA TNV KOADUPBNON XWpIg
AEKAVN KOl JE PEYAAN AEKAVN.

Xwpig Me Aekdvn .
Aekavn (%) (%) n
33.65 £6.02 31.93 £4.26 2.385*

* p< 0.05
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ATIOAUTN B1APKEIO EAENG

O p€oOC Opo¢ TNG AmmOAUTNG OIAPKEIDG NG €AENG au&NOnke OTATIOTIKA
onuavtika (t9=-9.674; p< 0.05.) amo 0.19 + 0.025 (sec) Kata TNV KOAUPBNON Xwpiq

Agkavn, og 0.27 £ 0.021 (sec) KOTA TNV KOAUVUPBNON He avtiotaon AeKAvNC.

ATIOAUTN dIdpKela ENENG

0.3 n

Xwpig Aekavn MeyaAn Aekavn

Zxnua 12. Méaol 6pol TN¢ atmoAuTNC JIAPKEIOC TNE EAENC KATA TNV KOAUUPBNoN
XWPIG AeKAVN Kal PE PEYAAN AeKavn.

Mivakag 7. MEaol 0pol Kal TUTTIKEC ATTOKAICEIC TNC aTtOAUTNC SIAPKEIOG TNG EAENG
KOTA TNV KOAUUBNON XwpPIig AeKAVN Kal JE PEYAAN AeKAvn.

Xwpig Me Aekdvn .
Aekavn (sec) (sec) & TN
0.19 +0.03 0.27 £0.021 9.674*

* p< 0.05
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SXETIKI JIAPKEID TNG EAENG

O pE€oog 0po¢ TNG OXETIKAG JIAPKEIOG TNG EAENC WC TIPOC TN CUVOAIKI] JIAPKEIN
NG XEPIAG, aUENONKe OTOTIOTIKA onuavtka (t9=-5.593; p< 0,05.) amo 16.5 +1.8
(%) Kata T KOAULUPBNOoN xwpig Aekavr, o€ 20.00 = 1.5 (%) Katd TNV KOAUUPBNON HE

avtiotaaon Aekavnc.
ZXETIKN JIAPKEID EAENG

0.195
0.19
0.185
0.18
0.175
% 0.17
0.165
0.16
0.155
0.15
0.145

Xwpig Aekdvn MeydAn Aekdvn

ZxNua 13. Méaol 6pol TNC OXETIKNAC SIAPKEINC TNC EAENG WC TIPOC TN GUVOAIKNA
SIAPKEIQ TNC XEPIACG KATA TNV KOAUUPBNON XWEIG AeKAVN Kal e JEYAAN AeKAVN.

Mivakag 8. Mégol 0pol Kal TUTTIKEG OTIOKAICEIC TNG OXETIKAG SIAPKEING TNG EAENC WG
TIPOG TN CUVOAIKI] JIAPKEIO TNE XEPIACG KATA TNV KOAUUBNON XwpEIig AeKAvN Kal JE
MEYAAN AEKAVN.

Xwpiq Me Aekdvn .
AeKavn (%) (%) t- TN
16.5 +1.8 20.00 £1.5 5.593*
* p< 0.05
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ATIOAUTN dIAPKEIO WONONC

O péoog Opog NG aTmoAUTNG OIAPKEIOG TNG wbnong au&nbnke (t9=-14.469;
p< 0.05) otaTnioTIKA onuavIika omo 0.23 + 0.03(sec) KAt TNV KOAUUPBnon Xwpig

Aegkavn, g 0.33 £+ 0.04 (sec) Katd TNV KOAUPBNON PE avtiotaon AekAavngc.

ATIOALTN dlapKEIa wONaoNg

035 i

Xwpig Aekavn MeydaAn Aekavn

ZxAua 14. Méaol 6pol ¢ amoéAuTng dIAPKEIOC TNE wONoNg KOTA T KOALRNan
XWPIC AekAvN Kal YE HEYAAN AeKAvN.

Mivakag 9. Méool 0pol Kal TUTTIKEC OTTOKAICEIG TNC aTtoAUTNC SIAPKEIOG TNG wOnang
KOTA TN KOAUPPNGON XWPIig AeKAVN KOl PUE HEYAAN AEKAVN.

Xwpig Me Aekdvn

AEKAVN (sec) (sec) t- TN
0.24 +0.03 0.34 £0.04 14.469*
*p< 0.05
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ZXETIKN SIAPKEID TNE wONaNg

O pECOC OpOC NG OXETIKNG OIAPKEIOG TNG WONONE w¢ TIPOC T GUVOAIKI] SIAPKEIN
Mg XePIAg avéndnke (19=-7.532; p< 0.05) CTOTIOTIKA ONUAVTIKG oo 20.15 + 2.64
(%) Kata TNV KOAUPPBNOoN Xwpig Aekavn o€ 24.4 + 2.01 (%) Katd TNV KOAVUBNoN ME

avtiotaon AekAvng PeydAou peyeBouc.

I XETIKN dIGpKEID WBNONG

0.25 -
0.24 -
0.23 -
0.22 -
0.21 -
0.2 -
0.19 *

0.18 -
Xwpig Aekavn MeyaAn Aekdvn

ZxNua 15. Méool 6pol TN¢ GXETIKNE JIAPKEIOC TN WBNONC WC TIPOC TN GUVOAIK)
SIAPKEIN TNG XEPIAG KATA TNV KOAUUPBNGN XWPIG AeKAVN Kal JE HEYAAN AEKAVN.

Mivakag 10. Méool 6pol Kal TUTTIKEG ATTOKAICEIC TNC OXETIKAG SIAPKEING TNG wbnang
¢ TIPOC TN GLUVOAIKN JIAPKEID TNC XEPIAG KATA TNV KOADUPBNON XwpPi¢ AekAvn Kal Pe
MEYAAN Agkdvn.

Xwpig Aekdvn Me Aekavn t- Tph
(%) (%)
20.15 +2.64 24.4 +2.01 7.532*
* p< 0.05
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ATIOALTN BIAPKEID TIPOWONTIKAG @Aong

Ooov a@opd 10 PECO OPO0 TNEG OTIOAUTNC OIAPKEING TNG TIPOWONTIKNAGC QACNC
avéndnke otatioTIKA onuavtikd (19=-23.188; p< 0.05) amd 0.43 + 0.05 (sec) Katd
N OIAPKEId TNG KOADWUPNONG Xwpic Aekdvn, oe 0.61 + 0.06 (sec) katd TNV

KOADPPBNoN pe aviiotaon Aekavng.

ATIOAUTN SIAPKEIQ TIPOWONTIKAG @ACNG

0.7 -

06 -

05 -

04 -
sec

03 -
0.2 -

Xwpig Aekavn MeydaAn Aekdavn

ZxNUa 16. Méool 6pol ¢ amoéAuTng SIAPKEING TNG TIPOWONTIKAC @ACTNE KATA TV
KOAUUBNGON XwpPI¢ AeKAVN KOl e JEYAAN AeKavr).

Mivakag 11. Méool 0pol Kal TUTTIKEG OTIOKAITEIC TNE aTtOAUTNC SIAPKEINC TNG
TIPOWONTIKNE QACNG KATA TNV KOADUBNGCN XWPEIC AEKAVN KOl L€ JEYAAN AEKAVN.

Xwpig Me Aekdvn .
Aekavn (sec) (sec) t-THn
0.43 £ 0.05 0.61 +0.06 23.188*

*n< 0.05
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ZXETIKNA JIAPKEIQ TIPOWONTIKNAC @Aong

‘Ooov a@opd To UESO OPO TNC OXETIKNG JIAPKEIAC TNC TIPOWONTIKNE QACNC WG
TIPOC TN OUVOAIKN LTIORPUXIO JIAPKEID TNG XEPIAC auENONKE OTATIOTIKA ONUAVTIKA
(te=-13.200; p< 0.05) amd 36.6 + 3.47(sec) KATA TNV KOAUUPBNON Xwpig Aekdvn, o€

44.2 + 2.32 (sec) KOoTd v KOADUPBNON PE avTioTaan AEKAVNC.

TXETKN SIGPKEIN TIPOWONTIKAC QAN

50 -
45 -
40 -
35 -
30 -
% 25 -
20 -
15 -
10 -

Xwpig Aekavn MeydaAn Aekdvn

ZxAUa 17. Méaol 0pol TN OXETIKAC SIAPKEING TNC TIPOWONTIKNAE GACNG W TIPOG T
GUVOAIKI] JIAPKEID TNE XEPIAC KATA TNV KOAUUPBNGN XWPEIC AEKAVN KOl PE PEYAAN
AEKAvN.

Mivakag 12. Méool 0pol Kal TUTTIKEC OTTOKAIGEIG TNG OXETIKAG JIAPKEING TNG
TIPOWONTIKNC QACNE WE TIPOC TN CUVOAIKN JIGPKEING TNE XEPIAC KATA TNV KOAUUPBNGN
XWPIG AeKAVN Kal JE PEYAAN AeKdvn.

Xwpig Me Aekdvn t - Twr
Aekévn(%) (%) THn
36.6 +3.47 44.2 +2.32 13.200*

*p< 0.05
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ATIOALTN SIAPKEID TNG PN - TIPOWONTIKNC PACNG

O péoog OpoC TNC ATOALTNG OIAPKEIOG TNC PN TIPOWONTIKNAC QAN aUENONKE
(19=0.773; p> 0.05) amo 0.75 + 0.063 (sec) Katd TV KOADUPBNoN Xwpi¢ AeKAavn, o€
0.77 = 0.07 (sec) kat& TNV KOAUPPNONn pe avtiotaon Aekavng (dev uTmApEe

OTOTIOTIKA GNUAVTIKN dlagopd).

ATIOAUTN JIAPKEID UN TIPOWONTIKNG QACNG

0,775 n

0,77 -

0,765 -

0,76 -
sec

0,755 -

0,75 -

0,745 -

0,74 - T !
Xwpig Aekdvn MeyaAn Aekavn

Zxnua 18. Méool 6pol TN aTOAUTNG SIAPKEIOG TNE KN TIPOWONTIKAG @ACNC KATA TN

KOAUUBNON XwpIig AeKAVN Kol JE JEYBAAN AEKAVN.

Mivakag 13. Méool 0pol Kal TUTTIKEG OTTOKAICEIC TNC OTTOAUTNG OIAPKEIOG TNG KN
TIPOWONTIKNG PACNG KATA TN KOAOURNGN XWwEIig AeKAVN Kal JE HEYAAN AEKAV).

Xwpig Me Aekdvn

AeKkavn (sec) (sec) t-Tun
0.75 £0.06 0.77 £0.07 0.773
p> 0.05
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ZXETIKNA JIAPKEIQ TNG PN TIPOWONTIKAG QACN(

‘Ocov a@opd TO PECO OPO NG OXETIKNG JIAPKEING TNG YN TIPOWONTIKAG Paong
W¢ TIPOC TN CLVOAIKY BIAPKEIN TNG XEPIAC PEIWONKE (t9=13.200; p< 0.05) amo 63.3 *
3.47 (%) Katd T KOAOPPBNOoN Xwpig Aekavn, og 55.7 £ 2.32 (%) Katd T KOAOUBNon

ME avtioTaon Agkavng.

ZXETIKN OIAPKEIN
N TIPOWBNTIKNAG Paong

Xwpig Aekdvn MeydaAn Aekavn

Zxnua 19. Méaol 6pol TN OXETIKNC SIAPKEING TNG KN TIPOWONTIKAG @ACNE W TIPOG
TN GUVOAIKI] JIAPKEIAC TNG XEPIAIG KOTA TN KOAUUBNON XwPIg AeKAVN Kal JE HEYAAN
Aekavn

Mivakag 14. MEool 6pol Kal TUTTIKEG ATIOKAICEIC TNE OXETIKAC SIAPKEING TNG KN

TIPOWONTIKAG PACNC WC TIPOC TN GUVOAIKN SIAPKEIOC TN XEPIAG KOTA TN KOAUUBNON
XWPIG AeKAVN Kal PE PeYAAN AeKAvn.

Xwpig Me Agkdvn

Aekavn (%) (%) t- TN
63.3 £3.47 55.7 £2.32 13.200*
* p< 0.05
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ATIOALTN SIAPKEIN TNG UTIORPULXIAC EAENCG

O pécoC 0po¢ NG OTIOAUTNG OIAPKEIOG TNG LTIORPUXIOG EAENG QULENBNKE
OTOTIOTIKA onuavtika (19=-11.377; p< 0.05) amo 0.84 + 0.11 (sec) KAT& TNV
KOAUUBNoN Xwpic Aekavn, oe 1.05 + 0.128 (sec) KAtd TNV KOAVPPBNGoN PE avtiotoon
AeKAvNG.

ATIOAUTN JIGPKEIQ

uTtoRpPLXIAG EAENG
12-

0.8-
sec0.6 -
0.4-
0.2-

Xwpic Aekavn MeydAn Aekavn

ZxAua 20. Mégol 6pol TNG amoAUTNE JIAPKEIAG TNG LTTORPUXIOG EAENG KOTA TNV
KOAUUBNON XwpIg AeKAVN KOl E PEYAAN AEKAV.

Mivakag 15. Méool 6pol Kal TUTTIKEG ATIOKAICEIC TNG aTtOAUTNC JIGPKEIOC TNE
LTTORPULXIOG EAENC KOTA TNV KOAUUBNON XWPIG AEKAVN KOl JE PEYAAN AEKAVN.

Xwpig Me Aekdvn ,
Aekdvn (sec) (sec) t- TN
0.84 £0.11 1.05 £0.128 11.377*
* p< 0.05
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ZXETIKN SIAPKEIQ TNC LTIORPUXIOC EAENC

O p€OoOC 0poG NG OXETKAG OIAPKEING TNG UTIOPRPUXIOG €AENG w¢ TIPOC TN
OULVOAIKN] LTTOBPUXIO SIAPKEIa TN XEPIAC avéndnke (19=-6.093 p< 0.05) OTATIOTIKA
OnNUAVTIKG amod 70.46 £ 6.21 (%) KATA TNV KOAUUPBNoN Xwpic Aekdvn, o 76.2 + 3.54

(%) KaTA TNV KOADPPBNON Pe avtiotaon AeKavng.

ZXETIKN OIAPKEIQ

uTIORPUXIOC EAENG
77"
76 -
75 -
74 -
73 -
% 72"
71 -
70 ¢
69 -
68 -
67 4

Xwpig Aekdvn MeyaAn Aekdvn

ZxNUa 21. Méool 0pol TNG OXETIKNE OIGPKEIOG TN UTTORPUXIAC EAENG WG TIPOC TN
OUVOAIKN SIAPKEIO TNE XEPIAG KOATA TNV KOAUUPBNON XwEIC AEKAVN KOl E PEYAAN
AeKaAVN.

Mivakag 16. Méool 0pol Kal TUTTIKEG OTTOKAICEIC TNC OXETIKNG OIAPKEIAC TNG
uTTORPLXIAG EAENG WC TIPOC TN CUVOAIKN SIAPKEID TNCXEPIAC KATA TNV KOAUUBNGN
XWPIC AeKAVN Kal PE HEYAAN AeKAVN.

Xwpig Me Aekavn

Aekavn (%) (%) t- TN
70.46 £6.21 76.2 £3.54 6.093*
* p< 0.05
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ATIOALTN BIAPKEID TNE ETTOVOPOPAC

O péoog 6pog NG OTTOALTNG JIAPKEIAC TNC ETAVAPOPAC HEwOnke (19=1.926;
p< 0.05) otanoTika onuavtika amd 0.34 + 0.06 (sec) KOTd TNV KOAUUPBNON Xwpig

Aekavn, o€ 0.32 + 0.03 (sec) Katd TNV KOAUDUPBNGON e avtiotaon AeKAavnc.

ATIOAUTN IAPKEIO
ETIAVAPOPAG

ZxXAUa 22. Méool Bpol TNG aTTOAUTNG JIGPKEIOG TNG ETTAVAPOPAC KATA TNV
KOAUUBNON XwpPI¢ AeKAVN Kal JE JEYAAN AEKAVN.

Mivakag 17. Méool 6pol Kal TUTTIKEG ATIOKAICEIC TNE aTtOAUTNC JIAPKEING TNG
ETIAVAPOPAC KATA TNV KOADURNON XWpPIg AeKAVN Kal PE HEYAAN AeKAVN.

Xwpig Me Aekdvn .
AeKavn (sec) (sec) t-Tn
0.34 £0.06 0.32 £0.03 1.926*
* p< 0.05
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ZXETIKN JIAPKEID NG ETTAVAPOPAG

O pE€oOC 0pO¢ TNG OXETIKNG OIAPKEIAC TNG ETTAVOQOPAC WG TIPOC TN TUVOAIKI)
UTIORPUXIO JIAPKEIN TNE XEPIACG MEIWONKE (19=6.093; p< 0.05) OTOTICTIKA CNUAVTIKA
amod 29.5 + 6.21 (%) KOtd TNV KOAUUPNON Xwpig Aekavn, ag 23.7 + 3.54 (%) katd

TNV KOAUUPBNON PE avtioTaon AeKAvNC.

T XETIKI OIGPKEIN ETIOVOPOPAG

35 -
30 -
25 -
20 -
15 -
10 -

Xwpig Aekdvn MeyaAn Aekdavn

ZxXAUa 23. MEoOl 0pol TNG OXETIKNG JIGPKEING TNG ETIAVAPOPAC WC TIPOC TN GUVOAIKI)
OIAPKEID TNE XEPIAC KATA TNV KOADPBNGON XWPIC AekAvn Kal YE HEYAAN AEKAVN.

Mivakag 18. Méool 0pol Kol TUTTIKEC OTTOKAIGEIG TNC OXETIKAC SIAPKEING TN
ETIOVOQOPAC WC TIPOG TN CUVOAIKI] SIAPKEIN TNE XEPIAG KATA TNV KOAUUPBNGN XWpIg
AEKAVIN KOl JE PEYAAN AEKAVN).

Xwpig Me Aekavn t - Tun
Aekavn (%) (%) al
29.5 +6.21 23.7 £3.54 6.093*
* p< 0.05
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XpOvog GUVOAIKAC EAENC

TENOC, 0 XpOVOC TNG OUVOAIKNG €AENG aLENOnke (19=-7.513; p< 0.05) oTOTIOTIKA
onuavtka amo 1.19 + 0.07 (sec) Katd TNV KOAUPPBNoN xwpig Aekavn, oe 1.38 +

0.10 (sec) Kotd TNV KOAUPPBNON pE avtiotaan AEKAVNG HEYOAOL PEYEBOUC.

XpbGvog TUVOAIKNG EAENG

ZxXAUa 24. MEaol 6POL TOU XPOVOU TNE GUVOAIKNC EAENC KOTA TNV KOADUPNGN
XWPIG AeKAVN KOl PE PEYAAN AgKAvN.

Mivakag 19. Méaol Gpol Kal TUTTIKEC OTIOKAIGEIC TOL XPOVOU NG GUVOAIKNAC EAENG
KOTG TNV KOAUPPNON XwpPig AeKavn Kal YE HEYAAN AeKAvn.

Xwpig Me Aekdvn

AeKAvn (sec) (sec) t- TN
1.19 +£0.07 1.38 £0.10 7.513*
* p< 0.05
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2YZHTHZH - ZYMIEPAZMATA

ZOU@WVA PE TA OTIOTEAECUOTA TNG CUYKEKPIPEVNC EPELVAC UTINPEOY CTATIOTIKA
ONUOVTIKEC  JIOQOPOTIOINCEIC, OTIC TIOPAPETPOLG TIoL e&eTAOTNKAV (UNKOG -
CLXVOTNTA XEPIAC, TaXVUTNTA KOl SIGPKEID TwV QACEWY TNE CUVOAIKNG XEPIAC). Eival
ONUOVTIKO va &IMwOEel Tw¢ Ta XWPOo-XPOVIKA dedouéva 0w HAKOG, GUXVOTNTO
XEPIAG, KAl N oxéon TOUC PE TNV TaXVTNTA, WUTToPoUV va Bewpnbolv w¢ TTapApETPOL
€AEYXOUL TOUL CUVTOVIOMNOU. ZUYKEKPIUEVA, LTINPEE OTATIOTIKA ONUAVTIKY HEiwan NG
Taxotntag amo 1.55 £ 0.067 m/sec oe 0.94 £ 0.09 m/sec, Kal AVTIOTOIXN MEiwaoN Tou
MRKoUG Xeplag amo 1.85 £ 0.09 m oe 1.29 £ 0.01 m, KaBWC Kal TNG CLUXVOTNTOC
Xepladg amd 0.84 £ 0.05 oe 0.72 £ 0.05 kOKAoug/sec, KOTA TNV KOAUUPBNON WE
avtiotaon AeKAvng PEYAAoL peyéBoug. Ol KOALUPNTPIEC KATA TNV KOAUUPNon pe
MEYAAEG AEKAVEG peiwoav TNV TaXVTNTO evw aLENCAV T OXETIKI OIAPKEIN TwWV
TIPOWONTIKWY PACEWV.

ETumtA¢ov, Ta TTOPATIOVW OTIOTEAECUOTO EPXOVTOL OE CUN@WVIO KOl YE TNV £PELVA
Twv Alberty et al. (2005), ol ottoiol £€d€1€av Tw¢ 0G0 aLEAVOVTAV N KOTIwaN (OToUG
KOALUPBNTEG), TOCO HEIVOVTAV | CUXVOTNTO KOl TO PAKOC TNG XEPIAG. To yeyovog
ouTO, TIIBOVOV Va OXETICETAI e QVATITUEN TOTIIKNG PUTKNG koTtwong (Keskinen et al.,
1993), aAAd Kal Pe avTioTolxn avénaon ¢ avtiotaong.

H ouvoxétion peTagy MPNAKOULG KOl oLUXVOTNTAG XEPIAC ME TNV KOALUPBNTIKN
Tax0TINTa, ATodEIKVUEL TTWE N CUXVOTNTO KOl T0 PAKOG XEPIAG €ival TIAPAPETPOI TNG
ETOEEIOTNTAG OTIC MIKPEC OTIOCTACEIC.

JUYKEKPIUEVA, BACEl TWV OTIOTEAEGHUATWY TNE TTOPOUCNC £PELVAC TIPOAO TIOU Ol
KOAUUBATPIEG, KATA TN SIAPKEIO KOAUUBNONG PE PEYAAN AekAvn Ogv LIOBETNOAV TO
MOVTEAO NG avtiBeong 1 ¢ umépBeong, KOTAPEPAV wWOTOCO, VO OULENCOLV
ONMAVTIKA Tov d€iktn ouvtoviopoL amd -13.5 £ 4 % oe -5.5 + 3.12 %. Ouoiwg, o€
é¢pevva Twv Sidney et al. (2001), TapoAo mou o deiktng cuvtoviopoL (IdC) nrav
OpVNTIKOG OnAadH, OVIOTIOKPIVOVIAV OT0 MOVTIEAO TOU TIAGIUOTOC, au&NOnke
OTOTIOTIKA ONUOVTIKA OTav XpnaolgoTtoindnkav xepdkia (UéBodoC TPoTovVNoNG

avtiotaong) amnd -5 + 4 % oe -1 £ 4 %.
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To yeyovog OTI To deiyya TnNg €peuvag a@opoloE KOALUPNTPIEG AITIOAOYE( TNV
TIOPAMOVH) OTO HOVTEAO TOU TIOGIMOTOG. Z€ KATAGTACEIC UWNANG avTiotaong ol
KOAUMPBNTEG TTpOCapUOlovVTal OTIOTEAEGUOTIKOTEPA OTIO OTI Ol KOALMPBNATPIEC. ETiong
Ol KOAUMBNTEG €xouv KOAUTEPN KIVNTIK 0pyAvwaon, €101 WOTE va TIPOCOpPOlouv
KOTAAANAQ TNV TEXVIKI] TOUC OTOUG PBIOUNXOVIKOUC TIEPIOPIOUONG, O avtifeon ue
TIC KOAUMPBNTPIEG

H a0&non tou deiktn cuvtoviopoL €ival amoTéAEOHO TNG HEIWON TN XPOVIKNC
Ol0POPAC YETAEL TWV TIPOWONTIKWY PACGEWV TWV 000 XEPIWV YEYOVOC TIoU 0dnyei o€
OTTOTEAECUOTIKOTEPN EPAPUOYN TWV TIPOWONTIKWY dUVAHEWV.

Emiong, oe épeuva twv Alberty et al. (2005), onUEIWONKE CTATIOTIKA GNUAVTIKI
avEnon NG OXETIKAG OIAPKEIOG TOU XPOVOU TIpowOnaong, KoBwW¢ Kal OTATICTIKA
CONUAVTIKI PEIWON TOL UNKOUC OAAG, KOl TNG ouXVOTNTAG XEPIAG OTaV aLEAVOVTOV N
OVTioOTaON OTOUG KOAUMPBNTEC.

Eival onuavtikd va emwbel mw¢ KATw omd autol¢ Toug TIEPIBAAAOVTIKOUG
TIEPIOPIOUOUC (XPprion AekAvng), N €&EAIEN Tou OeiKtn CULUVTOVIOHOU @aiveTal va
OULVOEETAl PE TN MEIWON TNC XPOVIKNAC dla@opAC aVAUETSA OTIC TIPOWBNTIKEG PATEIC
Twv xepiwv (Alberty et al.,, 2005). KAt TETOI0 0dnyei G€ QTIOTEAECUATIKOTEPN
EQAPUOYN TwWV TPOWONTIKWY  OuVAPEwy. daivetal TwW¢ Ol  KOAUPPBATPIEG
TIPOCTIONO0UCOV VO AVTILETWITIOOUV TNV ETUTIAEOV AVTIOTAGCN TIOU TIPOEKUTITE OTIO TN
XPNon NG AekAvNg, PEIVOVTOCG TO XPOVIKO SIACTNUO TIoU JecgoAapolae PETAED Twv
TTPOWONTIKAWV OULVAPEWYV Twv dU0 Xeplwv. H onuavtik abd&non Tou deikin
OUVTOVIOUOU TIPONABE amd v al&non Twv TPOWONTKWY QACEWY (EAEN KOl
@Blnaon), Kal N MEiWwan Twv pPn TTPowdNTIKWV @Acewv (YAIGTPNUO Kol ETava@opd).
JUYKEKPIUEVO, KOTA TN OIAPKEIO TNG KOAUUPBNONG PE avtioTaon AEKAVNC HEYAAOUL
HEYEBOULC, 01 KOAUURNTPIEG OLENCOV TN OXETIKA JIAPKEID TNE €AENE KOl WONnong amo
0.16 £ 1.82 % oe 0.19 £ 145 % kal om6 0.2 + 2.64 % oe 0.24 = 2.01 %,
oVvTIOTOIXWC. To (010 TIPOEKLUYPE KOl OCOV a@OPd TNV OTIOAUTN OIAPKEIA TwV
TIAPATIAVW PACEWV LTINPEE eTiong avgnon amé 0.19 + 0.025 sec og 0.27 + 0.021 sec
(€A&N), kai amo 0.23 + 0.03 (sec) ot 0.33 = 0.04 sec (wBnon). Ta MAPOTIAVW
OTIOTEAETUOTO EPXOVTOIl O GUUQWVIa PE Epeuva Twv Sidney et al. (2001), ol ortoiol
€0€IEaV TIWC KATA TN OIAPKEIO KOAUPPNONG HE XEPAKIO N OXETIKN OIAPKEID TNG
@dong wlnong auénenke onuavtika (p< 0.01).

e OTI a@OpA TN OXETIKA OSIAPKEIN TNG TIPowONTIKAG @dong (EAEn + wbnan),
LTIAPEE OTATIOTIKA CNUOVTIKY avugnon omo 36.6 + 3.47 % ot 44.2 £ 2.32 %, Katd
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Vv JIAPKEIO KOAUUPBNONG pe avtiotaon AekAvng peyailou peyéBouc. To idlo
ouuBaivel Kal yia TNV artoAuTn dIAPKEIN TNG TTAPATIAVW @Aacng, amo 0.43 + 0.05(sec)
oe 0.61 + 0.05 (sec), OTOV XPNOIUOTIOINONKAV HEYAAEG AekdveC. H av&non tng
OUVOAIKNG OXETIKAG OIAPKEID TwV TIPOWONTIKWY @QACEWV KOl TNC GCUVOAIKNAC
OIAPKEIOG TN XEPIAG OTIOOEIKVOOLV TIWG Ol KOAUUPBNTPIEC OEIOTIOIOVV TIEPICTOTEPO
XPOVO OTIC TIPoWONTIKEC QACEIC O KOTAOTACEIC OULENUEVNC avTioTaong Kal
KoTwang (Alberty et al., 2005). Emiong, n avénon tng OXeETIKAG dIAPKEIAC TG @Aon
EAENG Kal wBNoNC @aiveTal va OxeTieTal YE TN Heiwan NG Tax0TNTOG TOL XEPIOU.
Ta mopamdvw aTtoTEAECUATA BpiokovTal o apuovia pe oautd Twv Alves et al.
(1999), kai Monteil et al. (1994), ol omoiol BpAKav TWG N OGXETIKA OIGPKEIN TNG
uTtoBpUuXIaG EAENG auv&AveTal ye TNV avénon tng avtiotaonc. Feyovog, To 0OToio
OTTOdEIKVUETOL KOl OTI0 TNV TTOPOVUCO £PELVA, OTIOU CNMEIWONKE CNUAVTIKY adénan
NG OXETIKAG SIAPKEIOG TNC LTTORPUXIOC EAENC TWV KOALUBNTPIWY aTtd 70.5 + 6.21 %
oe 76.2 = 3.54 %. Opoiwg o1 Stoner & Luedke (1979), €dei€av TwWG
XPNOIUOTIOIVTOC PEYAAD XEPAKIO, Ol KOALUBNTEG avgnaav v uTtoRpuxia €AEN. H
XpPron 1N¢ AekAvng avUENoe TNV OVTIOTOON TwV KOALUPBNTPIWY, KATI TO OTI0io
@aivetal amod TN peiwon NG TaxVTNTAC Kol TOU PAKOUC OAAG KOl TNG GUXVOTNTOG
XepIdg. Ma TNV QVTIPMETWTION OUTEV TwV BIOUNXAVIKWY TIEPIOPICUWY (XPHon
AEKAVNG), Ol KOALUPATPIEC aUENOOV TIC TIPOWONTIKEG @ACEIC £I01 WOTE VO
avTIoTaBOUicoLV TIC SUVANEIC AVTIOTACEIC TIOU OPOLV AVTIBETO aTNV Kivnan Touc.

‘Ocov agopd, TNV aToAUTN OIAPKEIA TNC LTTORPUXIOC EAENG, UTINPEE OMOIWG
avgnon amo 0.84 £0.11 sec oe 1.05 + 0.12 sec, 6TaV XPNOIKMOTIONONKE OVTIOTOON
AEKAVNC HEYAAOL peyEBOUC.

Bdoel tTwv TOPOTIOVW TPOTIOTIOIOEWY Ol KOAUMPBNTPIEC ETIWEEANBNKAV OTIO
MEYAAEC TIEPIOdOULC EPAPUOYNE TPOowONTIKwY oduvduewv (Chatard et al., 1990;
Counsilman 1981).

e avtiBeon, n OIGPKEID TwV [N TIPOWONTIKWY PACEWV UEIWONKE OTATIOTIKA
ONUOVTIKA OTav XPNOoIMOTIOINONKaY HEYAAEC AEKAVEC. ZUYKEKPIUEVA, N OXETIKN
OIAPKEIO TOU YAIOTPRMOTOC HEIWONKE amo 0.33 £ 6.01 % oe 0.31 + 4.2 %, Katd TNV
KOADUPBNOT PE PEYBAAEC AEKAVEC YEYOVOC TIOU (AIVETAl OTI OXETICETAN PYE TN HEIWON
Tou pNAKouC xepla¢ (Chollet et al, 2000; Keskinen & Komi 1993). Qotoco, n
aTtOAUTN SIAPKEID TOU YAIOTPHUOTOC augnbnke amd 0.40 + 0.08 sec oe 0.44 + 0.08

sec, 0TV XPNOIYOTIOINONKE aVTIOTOON AEKAVNG HEYAAOUL UeEyEBOUG
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e OTI A@OPA TN PACN TNG EMAVAPOPAC, KATA T KOAUUPBNOT HE MEYANEC AEKAVEC
ONMEIWONKE peiwan Kal a@opoloe KAl TNV ATtOAUTN OAAA KOl OXETIKA JIAPKEID aTtd
0.34 + 0.06 sec os 0.32 + 0.07 sec, Kol oo 29.5 + 6.21 % og 23.7 + 3.54 %,
avtiotoixa. Me 1t xprion Tng Aekavng (avénon avtiotaong) ol KOAUUBATPIEG
peiwoav TIC YN TPOWONTIKEC @ACE (YAIOTpnua, €movo@opd) &vw OvTiBeTq,
algnoav TIC TIPOWONTIKEG (EAEN, wBnamn). Meyovog Tou 1IoXVEL KAl GE £PELVA TWV
Sidney et al. (2001), ol oTT0i0I XPNOIUOTIOINCAV W¢ AVTIOTAON HEYAAD XEPAKIA.

Ocov agopd TN OIAPKEIA TNC OULVOAIKNG €AENC ONUEIWONKE OTATIOTIKA
onuavtikn avénon amd 1.19 + 0.07 sec o 1.38 £ 0.10 sec, KOTA TNV KOAUUPBNGN We
MEYAAEC AEKAVEC.

Eival onuavtikd va emwbei o1, KAtd 1 KOAUUPNOoN ME HEYAAEC AEKAVEC Ol
KOALPBATPIEC avénoav Tnv OIGPKEID TNC OUVOAIKAG XEPIAC €101 WOTE va
EKUETOAANELTOUV  KAGBe TIPOWONTIK dUvaun  yia va aviameéEABouv  oToug
TIEPIBAAAOVTIKOUC BlopnXavikoO TEPIOPITHOUC.

JUVETIWG, KOTA TNV KOAUPPNOoN Pe €AEN avtioTaong AekAvng peydAou peyeboug,
OTWC OUTEC TIOU XPNOIUOTIOINONKAV OTNV TIOPOUCH MEAETN, TOPA TN OTOTICTIKA
ONUOVTIKI HEiwon NG KOALPPRNTIKAC Tax0TNTOGC KOl TOU UNKOUC XEPIAG, AOYyw TN¢
OQULENMEVNC aVTIOTOONG TIOU OEXOVTOUCOV Ol KOAUUPBNTPIEG, N XPOVIKI aAAnAouxia
EQAPUOYNG TWV TIPOWONTIKWV duvdpewv Kol amd ta o600 xEpla @aivetal va
SlO@OPOTIOIEITOl KOl VO GCNUEIVETAl IO TAON METABaong amd To TPOTUTIO TOU
«TIOCIPOTOC» OTO TIPOTUTIO TNG «OVTIBEGNC», TIOU Eival ATIOTEAECHO TNC PEIWONC TNG
SIAPKEIOG TNG XPOVIKNC KaBuaTtépnong Evaping tng TPOwONTIKNC @ACNE amod To Eva
XEPL, a€ oxéon e N ANEN NG TIPOWBNTIKAC @ACGNC TOU AAAOL XEPIOU, KABWC eTTiong
Kal avénong ¢ OIAPKEING Twv TIPOWONTIKWY QACEWV KOl €QAPUOYNG Twv
TIPOWONTIKWY OUVAUEWY YIO HEYOADTEPO XPOVIKO OIACTNUA, CGUPPBAAAOVTOC 101
EVOEXOUEVWCG OTNV EKUABNON €VOC ATIOTEAECUATIKOTEPOU TPOTIOU GULYXPOVIOUOU

METAEL TwV 000 XEPIWV.
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