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MNEPIAHWH
AnunTplog Tpiavta@UAAOL:  Ala@OoPOoTIoiNcn TOou OE&iKTN GCGUVTIOVICPOU KOTA TNV
KOAUUPBNGON Pe avTioTaon AEKAVNC MIKPOU PEYEBOUG

(Mg tnv emipAeyn tou K. BaalAeiov MovpyouAn, AvamAnpwtr Kadnyntn)

JKOTIOC NG £PEUVOC NTAV N PEAETN TNC SlA@OPOTIoINaNG TOL TPOTIOU CUYXPOVICUOU
METAED TWV XEPIWV KOTA TNV €AELOeEPn KOAVPPNON pE €AEN avtioctaong. Aéka
KOAULUBATPIEC KOAUUTINOOV 25 M PE PEYIOTN Eviaan, Xwpei¢ éAEn avTioTtaong Kol e
€AEN avtiotaong, TOu TIPOEPXOVTIOV aTIO HIO AEKAVN MIKPOU ueyeboug. Ma tnv
Kataypa@r NG UTtoRpUXIag Kivnong Twv XEPIwv XpnolyoToménkav 4 kauepeg (60
H{) kail n Yn@lottoinon eTIAEYPEVWVY ONUEIWVY TIOVW OTO CWUO £YIVE HECW TOU Ariel
Performance Analysis System. Mo Tov KaBopIoPO TOL TPOTIOU GUYXPOVIOUOU HETAED
Twv d00 XEPIWV LTTOAOYIOTNKE 0 OEIKTNG CUYXPOVIOHUOU, LTTOAOYI(OVTOG TO XPOVIKO
SIACTNUO TIOU YECOAOPEl PETAED TWV TIPOWONTIKWV PACEWY TwV 000 Xeplwv. Katd
TNV KOAUUPBNoN e €AEn avrtiotacong, amo TNV QopUoyr Tou t—test yia e€aptnuéva
OelypaTta, TIPOEKLYE OTATIOTIKA CNUOVTIKI MPEiwan TNG KOAUVPPBNTIKNAG Taxutntag (tg=
28.258; p<0.05), g ouxvotntag (tg= 7.895; p<0.05) Kol TOU MNAKOUC XePLAag (t9=
10.085; p<0.05), evw 0 OE&iKTING OUYXPOVIOUOU TIOPOUCIOoE OTATICTIKA ONUOVTIKNA
av&non (tg= 6.300; p<0.05), amo -13.5% a¢ -7.7%. Emiong, dIoTIoTWONKE CTATIOTIKA
ONUOVTIKN) aU&nan ¢ OXETIKNC JIAPKEIOC TNC @AaNng EAENG (19= 3.105; p<0.05) Kaul
NG eaon¢ winong (9= 4.501; p<0.05), v avTiOETO PEIWONKE N OXETIKN OIAPKEIN
TOU YAIoTprpoToC (tg= 3.487; p<0.05) KAl 6V dOQOPOTIOINONKE CNUOVTIKA N OXETIKNA
OIAPKEID TNC ETTOVOQPOPAC. ZUVETIWC, KATA TNV KOAUUBNON HE €AEN avtioTtaong PIKPoUL
MEYEBOULC, TIOPOAO TIOU TO TIPOTUTIO CUYXPOVIOUOU HETOED Twv dU0 XEPIWV TTOPAMEVEL
OTO HOVTEAO TOU TIOAGCIUOTOC, MEICVETAL TO XPOVIKO dlACTNUA TIOU JECOAAREI HETAED
TWV TIPOWONTIKWV PACEWV Twv dU0 XePlwv. AuTA n dla@opoTtoincn O@EIAETal OTnNV
alu&non NG OXETIKNG OIAPKEIAC TWV TIPOWONTIKWY QACGEWV KAl OTn MEiwan g

OXETIKAG JIAPKEIOC TWV PN TIPOWONTIKWY QACEWV.

NEEEIG - KAEIDIA: KOADUPBNON, OLYXPOVIOUOC, EAEN avTioTtaong.
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ABSTRACT
Triantafillou Dimitrios: Modification ofthe Index of Coordination during front crawl
swimming with added resistance which was applied by a bowl of small size

(Under the supervision of Gourgoulis Vassilios, Associate Professor)

The purpose of the study was to investigate possible modifications in the pattern of
arm coordination during front crawl swimming with added resistance. Ten female
swimmers participated in the study. They swam 25 m front crawl with maximal
intensity without and with added resistance, which was applied by a small bowl. Four
cameras (60 Hz) were used for the recording of the underwater movement of the hand
and the digitization of selected points onto the subject’s body was undertaken using the
Ariel Performance Analysis System. In order to determine the pattern of coordination
between the two arms, the index of coordination was calculated using the time
interval between the propulsive phases ofthe two arms. For the statistical treatment of
the data t-test for dependent samples was used. The results revealed that during
swimming with added resistance the mean swimming velocity (t9= 28.258; p<0.05),
the stroke rate (t9= 7.895; p<0.05) and the stroke length (t9= 10.085; p<0.05) were
decreased significantly, while the index of coordination showed a statistically
significant increase (tg= 6.300; p<0.05), from -13.5% to -7.7%. Regarding the relative
duration of the separate phases of the stroke it was observed a statistically significant
increase ofthe pull (tg= 3.105; p<0.05) and the push phase (tg= 4.501; p<0.05), while
the relative duration of the glide phase showed a significant decrease (t9= 3.487;
p<0.05) and the relative duration of the recovery phase was not altered. Consequently,
during swimming with a small added resistance the time interval between the
propulsive phases of the two arms decreased, as the index of coordination increased.
This modification is due to the increase of the relative duration of the propulsive

phases and the decrease ofthe relative duration ofthe non propulsive phases.

Key - Words: swimming, coordination, added resistance.
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KATANOIOZ NMINAKQN

Mpoadloplopog, TNE Tax0TNTOC, TNE CUXVOTNTOC KOl TOU UIKOULG
XEPIAC aVAAOYO E TNV KOAUUPBNTIKA ATIOCTOON......ccvvveeeeeneeee.

Méggol Opol Kal TUTTIKEG OTIOKAIOEIC TNg MEONC KOALMPPBNTIKAG
Tax0INTag (m/sec) Katd Tnv €AeVBepn KOALUPNON Kol TNV
KOAUUBNGN EAEUBEPOL HE AVTIOTACT AEKAVNG MIKPOU HEYEBOUC..
Mool Opol Kal TUTTIKEG OTIOKAICEIC TNCG OULUXVOTNTOC XEPIAG
(KOKAOU/sec) KATa TNV EAeLBEPN KOADUPBNGN KAl TNV KOAVUPBNoN
EAELOEPOL PE avTioTaan AEKAVNG UIKPOU PEYEBOUC...................

ME€gol 0pol KOl TUTTIKEG OTIOKAIOEI TOU MNKOUG XEPAG (m)
KOTA TNV €AeVOEpPNn KOAUPPBNON Kal TNV KOAUPPRNON €AeLBEPOUL
ME aVTIoTOOT AEKAVNG MIKPOU HEYEBOUG.......ccivveeeeeeecirieee e

MEool 0pol KOl TUTIIKEG OTIOKAIOEIC TOUL OEIKTN CULUVTOVIOHUOU
(%) Kot TNV €Ae0Bepn KOAUUPNON Kol v  KOADUPNnon
EAELOEPOL pE avTioTaon AeKAVNG MIKPOU PEYEBOUG.........cvveeee.ns
Mool 0pol KOl TUTTIKEC OTIOKAIOEIC TNG OUVOAIKAC OIAPKEIOG
MG XEPIAG (Sec) Katad TNV €eAe0Bepn KOAUWUPNON Kal tnv
KOAUUBNOoN €AeUBEPOL pE avTioTaon AeKAVNG UIKPOU UeyEBoL( .
MEaol 6pol Kal TUTTKEC ATIOKAICEIC TNG aTTOALTNG SIAPKEIOG TOU
YAIOTPHOTOG  (Sec) Katd Tnv €Ae0Bepn KOALUPNON Kol TNV
KOAUUBNoN eAeuBEPOL pe avtioTaon AeKAVNG PIKPOU PEYEBOUC..
Mégaol 6pol KOl TUTTIKEG OTIOKAIOEIC TNG OXETIKNAC OIAPKEIAG TOU
YAlOTpRpatog (%) KAtd TNV €Ae0Bepn KOAOUPNON Kal tnv
KOAUUBNON EAeVBEPOL PE aVTIOTOOT AEKAVNG MIKPOU UEYEBOUG..
Mégaool 6pol Kal TUTTIKEC OTIOKAICEIC TNC aTIOAUTNG SIAPKEIAC NG
EAENC TOL XePIOUL (Sec) KATa TNV eAeLBePN KOALUPNON Kal TNV
KOAUUBNGON eAeVBEPOL pe avTioTaan AeKAVNG UIKPOU UeyEBOUC..
Méool Opol KOl TUTTIKEG OTIOKAICEIC OXETIKNC OIAPKEING TNG

EAENC TOL XePIOL (sec) KATd TNV eAeVBePN KOALPPBNON Kal tnv
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@ONONG ToU XePIOU (Sec) Katd Tnv eAeLBEPN KOAUPPBNON Kal TNV
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ETIOVOQOPAC TOU XEPIOU (Sec) Katd tnv eAeUBepn KOALUBNonN
KAl TNV KOAUPPBNOoN eAevBépou pe avtiotaon AEKAVNG MHIKPOU
HEYEBOUG, ..o vieeiiiiee sttt et e ettt e e et e e s ste e et e e e snteaessteeeasnaeeennnaeesnneeeas
MEaol 0pOl KAl TUTTIKEG ATIOKAICEIC TN OXETIKNC OIAPKEINC TNG
ETIOVOQOPAC TOL XEPIOV (%) KATA TNV EAELBEPN KOAVUPBNGN Kal
TNV KOAUUPNGON €AeUBEépoU PE avTioTaon AeKAvnNg MIKPOU
[UEoAVZ (S Lo 10 RO RSPORPRR
MéEaol 6pol Kal TUTTIKEC ATTOKAICEIC TNG ATIOAUTNG JIAPKEING TNG
TIPOWONTIKAG @AcNg Tou XePIOU (sec) Katd Ttnv eAeLBepn
KOAUUBNon kot tnv KoAUUPBNon eAevBépou pe avtioTtaon
AEKAVNG HIKPOU HEYEBOUG. ... eeecivieeeiieeeiieeeeieeesieeeeseae e seee e neeee e

MEool Opol Kal TUTIIKEC OTIOKAIOEIC TNG OXETIKNG JIAPKEING TNG
TTPOWONTIKAG @AcNG TOU XEPIOU (%) KOt TNV €AeLBepn
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pN TIPOWONTIKAG @ACNG TOU XEPIOD (Sec) Katd Tnv €AsU0egpn
KOAUUBNoN Kal Tnv KOAUDUPNON €AsuBépou pE  avTioTaon
AEKAVNG MIKPOU HEYEBOUG. . e ceviieiiiiieeciiie et ene e e

MEaol 6pol KAl TUTTIKEC OTIOKAICEIC TNG OXETIKAG OIAPKEING NG
pN TIPowONTIKAG @ACNC Tou XePIOD (Sec) KaTd tnv €Ae0Oepn
KOAUUBNoN kKal TNV KOAUUPNON €AeUBEPOL PE  aVTIoTOON
AEKAVNG HIKPOU HEYEDOUG. ...uvvreeeireeiiieeiieee et e sieeeeneee e seaeeeeneeas

MéEaool 6pol Kal TUTTIKEG ATIOKAICEIC TNG OTIOAUTNC SIAPKEING TNG
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ME avTioTOoN AEKAVNC MIKPOU HEYEBOUG....cccciiivrieeeeeirreeee.
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AIADOPOIIOIHZH TOY AEIKTH XYNTONIZMOY KATA THN
KOAYMBHZH ME ANTIZTAZH AEKANHZ MIKPOY MEIMEGOYZX

Mo TNV €TTITELEN LWNAWVY ETIIBOCEWV OTIO TOUC KOALMBNTEC aTtalteital avénon Twv
TIPOWONTIKWY OUVAPEWY, HUE TOUTOXPOVN MEIWaN 000 TO dUVATOV TIEPICOOTEPO TTWV
ola@opwv avtiotacewv (Maglischo, 1993). Qoto6c0, n YeyloTOTIOINGN TNE ATIGd0CNC
TwV 0OANTWV eEapTdtal omd €va TIARBoC GAAWV  TIOPOYyOvVIwY, OTWG T
OVOPWTIOUETPIKA XAPAKTNPIoTIKA (Grimston & Hay, 1986; Pelayo, Sidney, Kherif,
Chollet & Toumy, 1996), n TTaBNTIKN KAl evepyNnTikN avtiotaon (Hollander, De Groot
& Van Ingen Schenau, 1986; Kolmogorov & Dublischeva, 1992), ol TpowOntikéC
oduvapelg (Schleihauf, Higgins, Hinricks, Luedtke, Maglischo, Maglischo & Thayer,
1988; Rouard, Schleihauf & Troup, 1996), n oxéon METAEL PAKOULG KOl GLXVOTNTAG
xepla¢ (Arellano, Brown, Cappaert & Nelson, 1994; Pelayo et ah, 1996; Seifert,
Chollet & Bardy, 2004), KaBw¢ Kal n €TTIOEEIOTNTA KAl Ol KATAAANAOL XEIPICHOI g€
évav aywva (Seifert et ah, 2004).

H puik d0vapn Twv dvw AKPWVY Kal TOL KOPUOoU, ival GnuavtiKog TtapdyovTag yio
TNV €TTELEN LYNAWV TAXUTHTWV TNV KoAUYPBNon (Costill, Chalies & Chatard, 1980).
H tax0tnta otnv aywvIoTIKA anedoaon e€apTATal amo TN PEYIOTN TIPowONTIKY dUVauN
TIOU WTIOPEi va avarttuéel évag KOALPBNTAG aAAG Kal amo Tnv dlaThpnaon g yia
MEYAAO XPOVIKO dldaTtnua. AUTOC gival 0 AOyoC yia TOV OTIoi0 600 KOALMPBNTEG uYNnAoL
ETIITIEOOV HE TNV idla PUTKN d0VOUN dla@EPOLV OTNV ETTIOOCN, LTIOBETOVTAC OTI £XOUV
TIOPOMOIN TEXVIKI.

210 €AeVBEPO OTUA KOAUUPBNONG TO XEPIO GUUPETEXOLY KOTA 85% OTnv TTpowbnan
Tou owpatoC (Toussaint & Beek, 1992) kal 10 emimedo TNG dUVAUNAG TOUC ATIOTEAEL
ONUAvVTIKO TIapdyovta yia tnv eTtitevén vPnAwv emdocewv (Birrer & Levine, 1987,
Costill et ah, 1980). O1 TePICCOTEPOI KOAUPPBNTEG YIA va BEATICOOOULY T dUVAWN TOUG
XPNOILOTIOI0V KATIOIO POP@I TIPOTIOVNONG PE OOKNOEIC avTioTaong, OTwg EAeLBepa
Bdpn, aoknoelg PYe AACTIXO, ICOKIVNTIKEG OOKNOEIG, OEPEVN | NUI-Ogpévn KOADPBNoN
Kal TIpOTIOVNON PE KOAULUPBNTIKA xepdkia (Maglischo, 1993; Payton & Lauder, 1995),

KOBWC Kal T XPNOIYoTIoinan KATIol0G HOP@NG @opTIol yia va JdIovOooLV KATIOoIO
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ammootacn. Katd tnv eKTéAeon OPwC OoKACEWV dLvaung €€w amd TO VvePO Eeival
OUCOKOAO VO €QPAPUOOCTEI TO TIPOTUTIO KivNONG Twv dlA@OPwWV KOAUUPBNTIKWY OTUA
(Schleihauf, 1983) Kal KATG OULVETIEID TO TIPOTIOVNTIKO OTIOTEAEGUO UTIOPEi va
METAPEPOEI HOVO €V PEPEL OTN TUYKEKPIUEVN OYWVICTIKN dpactnplotnta (Toussaint &
Beek, 1992).

To eAe0BePO €ival TO TIO YPYOPO, OTIO TIAEUPAC ETIIOOCEWY, ATIO TA TECCEPA OTUA
KOAUUBNoNg €€ autiag tnNg TEXVIKAC Tou. H Ttpomdvnon Twv KoALUBNTMVY yivetan pe
OKOTIO TN PeATiwon TNG TEXVIKNC TOTIOOETWVIAC TO OWHA TOuG 000 YiveTal
KOTOAANAOTEPO PECO OTO VEPO WOTE VA UTIOPOUV VO UTIEPVIKIIOOLV TIC OUVAUEIQ
avTioTaoN¢ IOV ACKOUVTAl G€ AUTO OTI6 TO VEPO. 'ETal Pmmopolv va HPEYIGTOTION| 00UV
TNV TIPOWONGCN TOUC 0€ KABE KUKAO XEPIAC.

O OULVTIOVIOPOG METOED TWV XEPIWV Kal 1 OIAPKEID EQAPUOYNG TIPOWONTIKWY
OLVAHEWVY OTIO TA XEPIO €ival ETTIONG £VAC ATIO TOUC CNUAVTIKOTEPOUC TIOPAYOVTEC VIO
TNV OTIOTEAECUATIKI TIPOWONON OTo vePO. Ta TEAELTAIO XPOVIA yia TNV HEAETN TOU
OUYXPOVICUOU HETOEL Twv 000 XEPIWV OTO €AEVOEPO OTUA KOAUUPBNONG EXEl
avaTttuxBei évag véog deiktng, o deiktng cuvtoviopoL (IdC). IMNa tov VTToAOYIGUO TOU
KOTaypAPETAl N XPOVIK KaBuaTtépnaon METAEL TNC Evapéng tng TPOWONTIKNE @Aacng
TOU €VO(G XEPIOU Kal TNG ANENG TNE TIPOWONTIKNAG @ACNC Tou AAAoU Xeplol. O PEoog
0PO¢ TNC XPOVIKNC KABUOTEPNONC OTNV €QAPPOYN TIPOWONTIKWY dUVANEWY OTIO Ta 00
XEPLO, EKPPALETAl OTN CLVEXEIO WG TTOCOOTO TOU PJECOU OPOL TNG JIAPKEIOC TNG XEPIAG
KOl N TIYA TIOU TIPOKUTTTEL €ival 0 deiktng ouvioviopoL (Chollet, Chalies & Chatard,
2000).

J0upwva Me Ttoug Costill, Maglischo & Richardson (1992), o KaAOTEPOCG
OUYXPOVIOHOG PMETAEL TwV 000 XEPIWV Ba TIPETIEI VO XOPOAKTNPIZETAL OTIO IO dIOSOXIKNA
EQOPUOYN TIPOWBNTIKWY SLVAUEWY aTI6 Ta dU0 XEplA. AUTOC 0 TPOTIOC GLUYXPOVIGHOU
TwV 000 XEPIWV TIOL XAPOKTNPIZETAl WC «HOVIEAO TNG OvTiBeonc», SlaKpiveTal oo
OTTI0UCia XPOVIKAG KOBLOTEPNONG KATA TNV €QAPUOYN TWV TIPOWONTIKWY OUVALEWY
amo To apIoTEPO Kal 10 Oe&i xépl. Avtibeta, cOu@wva pe toug Chatard, Collomp,
Maglischo & Maglischo (1990), amd Amoyn €VEPYEIOKOD KOOTOUC, OIKOVOUIKOTEPO
Bewpeital TO «UOVTEAO TNC ULTIEPOECNC», OTIOU CNMUEIWVETAL MPIO ETIKAALYN TWV
TIPOWONTIKWV PACEWV TwWV dU0 XEPIWV. TEAOC, €va TPITO PHOVTIEAO GUYXPOVIoUoU eival
TO «MUOVTEAO TOU TIOGIMOTOC», OTIOU TIAPOATNPEEITAl YO XPOVIKI KOBuoTépnon UETAED

TWV TIPOWONTIKWV QACEWV TwV 000 XEPIWV.
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Mia omo TIC HOPEEC TIPOTIOGVNGCNC TIOU XPNOIUOTIOIOUV Ol KOAUMPBNTECG yia TNV
BeAtiwon ¢ OLVAPAG TOuC Péoa OTO VePO €ival Kol n KOAUPPBNONn pe €AEN
avTioToong, OTIOU Ol KOAUMPBNTEC KABWC KOAUUTIOUV CEPVOUV TIOW TOUC KATTOIO
QOPTIO, OTIWG YIO TIOPABEIYUO pIa AEKAVN. TO €PWTNUA TIOU TIBETAI WOTOCO Eival KATA
OG0 TETOIOG POPPNC TIPOTIOVNON SIO@OPOTIOIEI T XAPAKTNPIOTIKA TOU GTUA KOl TOV
TPOTIO OUYXPOVIOHUOU HETAEL Twv dU0 Xeplwv. MEXpPl onuepa dev €xouv dlepELVNOEI
TUXWV UETOPBOAEC OTO OEIKTN GUVTOVIOUOU KOTA TNV TIPOTIOVNON HE €AEN avtioTtaong,
TIOU VO TIPOEPXETAl OaTO AEKAVEG HIKPOU peyEBoug. H EAAein AOITIOV OGXETIKWV
EPELVWV VIO TN OUYKEKPIYEVN HOPQN TIPOTIOVNONG OVTIOTOONCG, QTIOTEAECE TO
gpEBIoPa yia TN dleaywyn NG Tapoloag PEAETNG,

J0ugpwva pe Toug Chollet, Pelayo, Tourny & Sidney (1996), 0 cuVTOVIOUOG HETAED
TWV XEPIWV OTIOTEAEI €va ONUOVTIKO XOPOKINPICTIKO YIO TN MEYIOTOTIOINGN NG
KOAUUBNTIKAG aTt0d00N¢ Kol dlaKpivovTal Tpia KOpIa PMOVTEAD Yia TO EAEVBEPO GTUA
KOAUUPBNONG Ta oroio ouvBETouv €vav OEIKTN CUVTIOVIOHOU ME PBACEl TIC TECTEPIC
@acelg TTou dlaxwpiletal N LTTORPUXIO Kivnan Tou XepIov:

‘A To poviéAdo Tng avtiBeong, OTou TO &va XEPL EeKIva TNV €AEN KOl KaTd
CUVETIEIO TNV €QAPPOYN TIPOWONTIKWV OUVAUEWY, KOBWC TO AANO XEpI
TEAEIWVEL TNV WONON KAl CTAPOTA 1 €QAPPOYH TTPOWONTIKAC dVvaung amno
TO GUYKEKPIUEVO XEPL.

K To poviéAo Tou TIIOCIUOTOG OTTOU LTTAPXEL VO VEKPOG XPOVoC, dNAadr Hia
XPOVIKI] KOBuaTtépnon, AVAPESO OTIC TIPOWONTIKEC PACEIC TWV U0 XEPIWV
TIOU OEIAETOl KUPIWG Ot @ACN TOL TUAGCIHMOTOG. AnAadr, TO &va XEpl
EeKIVA TN @Aacn NG €AENG, a@ol TO AAANO €XEl OAOKANPWOEL TNV @ACN
wOnong. Katd ouverela LTIAPXEL €va XPOVIKO OIACTNUO OTO OTIoi0 Ogv
£QapPOlovTal TIPOWONTIKEG OUVAEIC OTIO KAVEVO XEPL.

K To poviého ¢ umépBeong, OmMOu TapOTnPEITal HIo  ETUKAALYN, O€
MEYOAUTEPO N MIKPOTEPO PBabuod, avApeTa OTIC TIPOWBNTIKEG PACEIC TwV dU0

XEPIOV.
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ZKOTIOC

ZKOTIOG TNG €PELVAC NTAV N MEAETN TNC SlAPOPOTIOINCNE TOL OEIKTN GUVIOVIOUOU
TWV XEPIWV GE KOAUPPBATPIEG KATA TNV KOAUUBNON €ALUBEPOL pE EAEN avTioTaaNg oV

TIPOEPXOTOV aTIO AEKAVN HIKPOU HEYEBOUC.

A\EITOVPYIKOi oplopoi
Xpovikn kaBuatépnan (lag time): To xpovikd dldoTnua TIou PeGoAafei avaueoa otnv
évapén ¢ TPOowONTIKAC @ACNC TOL €vOg XePoU Kal atnv AN&n TN TPOwONTIKNAG
(@aaong Tou AAAoU XepIoU.
Mnkog xepidg (stroke length): H amoctaon mou dlavlel 0 KOALUPNTNAG KOTd TNV
OIAPKEID KABE KUKAOU XEPIAG,.
Juxvotnta xeplag (stroke rate): Ol XEPIEC TIOL KAVEL 0 KOALPPBNTAC CTN Povada Tou
Xpovou (KOKAoLI/sec).
KoALuBNTIKN Tox0TNTo: TO URKOC TTou SIOVUEL 0 KOAUVUPBNTAC 0T PovAada Tou XpOvou.
Agiktng ouvtovigpoL (IdC): O pécog 6pog TOU XPOVIKOU JIOCTAUOTOC TIOU PMEGOAOPEL
OTNV EQAPHOYI TIPOWONTIKWVY dUVAUEWVY aTto Ta 600 XEPIA, WC TTOC0OTO TNG GUVOAIKNAG

OIAPKEIOG TNC XEPIAC.

EpeuvnTIKEG KAl OTATIOTIKEG UTTOBETEIC
EpeuvntikéC UTIOBEDEIC

1. Katd v kKoAbuypnon pe €A&N avTtioTaong Tou TIPOEPXETAL aTIO AEKAVN HIKPOU
MEYEBOUC OVOUEVETOI HEIWON TOU PAKOUC XEPIAC, CUYKPITIKA PE TNV EAELOEPN
KOAUUBNon.

2. Katd v KoAUPRNon pe €AEN avtioTaong Tou TIPOEPXETAL aTtd AEKAVN HIKPOU
MEYEBOULC, AVAMEVETAl PEIWON TNG GLXVOTNTOCG TNG XEPIAC, CUYKPITIKA PE TNV
eAeVBEPN KOAUUBNON.

3. Katd v KoAupBnaon pe €A&N avtioTaong Tou TIPOEPXETAl OTIO AeKAVN PIKPOU
MEYEBOULC, OVOUEVETAI PEIWON TNC KOAVUPBNTIKAC TaxXUTNTAG, OUYKPITIKA YE TNV
eAeVBEPN KOAUUBNON.

4. Katd v KoADUBnon e €AEN avtiotaong Tou TIPOEPXETAL aTd AEKAVN UIKPOU
MEYEBOLCG, avapéveTal avénan ¢ OIAPKEING TwV @ACEWV NG XEPIAC

OUYKPITIKA JE TNV €AEVOEPN KOADUPBNON.
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5. Katd tnv KoAOUBNnaon pe €AEN avTioTaong Tou TIPOEPXETAL OTIO AEKAVI HIKPOU
pEyEBOLC, avapéveTal avEnan Tou JEIKTN ouvTovIoPoUL Kal PETABaon omo 1o

MOVTEAO TOU TIIOCIUOTOG GTO HOVTEAO TNG avtiBeong i ¢ uTtEpOeanc.

MnOEVIKEC LTIOBETEIC:

1. Aegv Ba UTIAPXEl OTOTIOTIKA OCNUOVTIK dlO@OoPd OTO MNKOG XEPIAG Twv
KOALUBNTPIWV KOTA TNV €AeVOepn KOAUPPBNON KOl KATA TNV KOAUUPBNOoN JeE
€AEN avtioTtaong AeKAvNg MIKPOU peyEBoUC.

2. Aev B0 UTIAPXEl CTATICTIKA CGNUAVTIKA dlO@OPA CTn CUXVOTNTO XEPIAG TWV
KOALUBNTPIMV KATA TNV €AeVBEPN KOAUUPNON Kal KOTA TNV KOAUPPBNGoN He
€AEN avTioTtaong AeKAvNg HIKPOUL peyEBouc.

3. Agv Ba vTdpXEl OTATIOTIKA GNUAVTIKN dl0@Oopd OTNV KOALPPBNTIKA TaxLTNTA
TWV KOALPBNTPIWV KATA TNV €AeV0gpn KOADUPBNON KAl KATA TNV KOAUPRNoNn
pE EAEN avTioTaong AeKAvNg PIKpoL peyéBouc.

4. Agv B0 UTTIAPXEl CTATICTIKA GNUAVTIKI dI0@opda aTn SIAPKEIN TWV PACEWY TNG
XEPIAC TWV KOALUPBNTPIWV KATA TNV €AeVOepn KOAUWBNON Kol KATtd TNV
KOAUUPBNON HE EAEN avTioTaong AeKAvNG MIKPOU PEYEBOUG.

5. Agv Ba LTIAPXElI OTATICTIKA CNUAVTIKN dl0@OoPA GTOV OEIKTN CLVTOVIGHOU TWV
KOALUBNTPIOV KOTA TNV €AeVBEPN KOAUUPNON KOl KATA TNV KOAOUPRNon ue

¢ANEN avtioTaong AekAvng PIKPoU peyéBouc.
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ANA>KOIMHZH BIBAIOTTPA®DIAX

daoeI KATA TNV LTIORPUXIO KiVvNaT TOU XEPIOU OTO EAEVOEPO GTUA KOAUUBNONG.
To eAeUBePO OTUA KOAUUPBNGNC €ival TO TIO YPryopPo aTtd TIAEUPAC ETIIOOCEWY OTIO
Ta TE00EPA KOALUPBNTIKA OTUA. 3€ €vav KUKAO XEPIAG AQUPBAVEL XWPO eVOAAAYR TNG
EQAPPOYNC TIPOWONTIKWVY OUVAUEWV OTI0 Ta 000 XEPIO, TO OTIOIO CUMHETEXOUV KATA
85% otnv mpowdnon touv cwpatog (Toussaint & Beek, 1992). Katd CGULVETEID TO
EMITEDD TNC SUVAUNG TWV XEPIWV OTIOTEAEI GNUOVTIKO TIOPAYOVTO yIO TNV ETTTELEN
vPnAwv emiddcewy (Birrer & Levine, 1987; Costill et al., 1980). ZOU@PwWVO HPE TOULG
Chollet et al. (2000), KABE xepIG UTTOPEI VO DIOXWPICTEI O TECTEPIC ETTIIEPOUC PATEIC:
K Eiocodo¢ kai miaciyo: AUt N @Acn €KTEiVETOl amd TO XPOVIKO CnuEio
€I0000U TOU XEPIOU HEGO OTO VveEPO Ew(g TNV &vapén ¢ TPo¢ Ta TIow
Kivnar¢ Tou g€ OXECT PE TO OWUO TOL KOAUPPBNTH.
K 'EA&n: Autnil n @dacn AauPBAvel X@wpa omo tnv évapén tng Tpog Ta Tow
Kivnang Tou XePIov, €w¢ TNV OTIyUr TIou To XEPL Ba Bpebei kABeTa KATW amod
TOV WHO.
1S 'Q6non: H @don ¢ wbnong EeKIvael e To TEAOC TNG AoNG EAENC €wg TNV
£€€000 TOU XEPIOUV aTIO TO VEPO.
% Emavagopd: Katd tnv @acn tg emava@opac To XEPL KIVEITal £€w aTo TO
VEPO £WC TNV CTIYUN TNE EI00J0L TOU KAl TIAAI HEGO OTO VEPOD.
ATIO TIC TEOOEPIC AUTEC PACEIC cUUPWVO PE Toug Chollet et al. (2000), povo n
ENEN Kal N wBnon armmoteAoLV TIPOWONTIKEG PACEIC, EVW 1N €i00J0C-TIIACIUO KOl

ETIAVOQOPA ATIOTEAOUV N TIPOWONTIKEG PACEIG (ZXAUa 1).
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KYKAOZ XEPIAZ

ZxNua 1. MpowdNTIKEC KAl PN TIPOWONTIKEC PATEIC TOL XEPIOU
A: EIZOAOZ kai MIAZIMO: Mn mpowdnTtiKr LTTORPUXIO PACNC
B: EA=H: Mpow6nTtiKA uTtoBplxia @acn

C: QOHZH: MpowsnTIKA LTIORPUXIO PACH

D: EMANA®OPA: Mn Ttpowdntik @don

Zxéon METOEL TNG OLXVOTNTOC KOl TOU HAKOULC XEPIAC oOtnv avénon T2/
KOAULMPBNTIKAC TaX0UTNTOC avAaPeoa aTa U0 QUAQ.

H péyiotn duvati tax0TNTa OTNV aywvIoTIK KOAUUBNon emnpeddetal amo n
OX€ON TIOU UTTAPXEI METAED TWV XOPOKTINPIOTIKWVY CTOIXEIWV TIoU TIPpoadlopilouv TNV
TEXVIKI TOL GTUA, dNAOSH TNE TIPOWONTIKNE SUVAUNG TIOL EQPAPOLETAL OTO VEPO.

Ta XOPOKINPIOTIKA OTOIXEIO TTOU TIPOCdIoPifouV TNV TaxXVTNTA 0TO EAEVBEPO OTUA
KOAUMBNONG €ival 600: n guxvotnta Xepldg (stroke rate: SR) kal T0 PAKOG XEPIAC
(stroke length: SL). H cuxvotnta XepIag eKPPALEl TOV apIBUO TwV KUKAWVY XEPIAC OTN
povada Tou Xpovou (KUKAOL / min 1] KOKAOL / Sec), evw TO WNKOG XEPIAC opileTal n
armoctacn Tou dlovOEl TO CWHO TOU KOALUPNTA avd KOKAO Xepldg. H péon
KOALPPBNTIKA taxutnta (V) €ival To YIVOUEVO auTwV Twv dVo TtapapéTpwy (V= SR X
SL) (Maglischo, 1993)

Z0u@wva e toug Pelayo et al. (1996), aveEdptnTa Ao TNV ATIOCTACH Ol AVIPEC
gixav peEYOAUTEPO MNKOG XEPIAC ATIO TIC YUVAIKEG, OAAA Tepimou idla cuyvotnta
XEPIOG. Xe TOopopola cuuTiepdopata KatéAnéav kai ol Arellano et al. (1994),
Kennedy, Brown, Chengalur & Nelson (1990) kai Pai, Hay & Wilson (1984), yia Tig
QTI00TACEIC Twv 100m Kot 200m. Ol dI0@OPETIKEG TIMEC TIOU BPEONKAV OTO URKOC TNG
XEPIAC aTTOdidovVTal OTA JIOPOPETIKA OVOPWTTOUETPIKA XOPOAKTNPICTIKA HETAED TwWV
000 @UAWvV. g OAOUC OxedOV TOUC OOANTEG, AVOPEC KOl  YUVOIKEC,
guuTepIAapBdvovtag Kol autolg TTou BpiokovTal g€ PYEYIOTO aYyWVIOTIKO ETTITIESO OTIC
arootacel and 50m-3000m  @aivetal OTL n TaxX0INTA Kol N oLXVOTNTA XEPIAC

OUEAVOVTOL EVM TO PNKOC XEPIAG pelwveTal Seifert L et al (2004) (Mivakag 1), €KTOC
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aTo TNV OTooTacn Twv 50m TIoU TO PNKOG XEPIACG TIOPEUEIVE OTOBEPO UOVO OTIO TOUG

AVTPEC.

Mivakag 1. Aeiktng cuvtoviopoU (IdC: %), taxvutnta (V: m x s1), ocuxvotnta (SR:
KUKAOL X minl), uikog xeplag (SL: m) avaioya pe TNV KOALURNTIKN amnéotacn. G1:

KoAuuBntég uwnAoU aywvioTIKOU ETTITIEOOU, G2: KOAUUPBNATPIEG LWNAOU AYWVICTIKOU

ETUTTESOU
ISP Group IdC \Y% SR SL
V3000 G1 -10.5 £5.3 1.434=0.07 29.7+£3.6 2.92+0.036
G2 -11.56+5.8 1.274=0.08 30.5+£2.9 2.514=0.15
Méaog 6poc¢ -10.9+54 1.374=0.11 304=3.3 2.76+0.36
V1500 G1 -9.4+£5.2 1.54=0.08 31.84=3.4 2.8540.28
G2 -10.9+6.1 1.314=0.1 31.84=4.2 2.540.18
Méaog 6pog -10+5.5 1.434=0.13 31.84=3.6 2.740.3
V800 Gl -8.5£5.4 1.534=0.06 34.6+£3.6 2.6940.28
G2 -9.53+6.3 1.354=0.08 33.6+£3.6 2.4240.16
Méaoog 6pog -8.93+5.7 1.464=0.12 34.2+3.6 2.59+0.27
V400 Gl -7.8x4.5 1.614=0.06 36.6+3.6 2.6640.27
G2 -10.67+7.1 1.414=0.08 36.2+3.9 2.3540.14
Méaoog 6pog -9+5.8 1.524=0.12 36.4+3.7 2.5340.27
V200 Gl -5.9+4.6 1.714=0.08 41.34=425 2.5140.2
G2 -9.1+6 1.474=0.06 39.14=2.5 2.2640.08
Méaog 6pog -7.2445.4 1.614=0.14 40.4+3.6 2.440.2
V100 Gl -1+4.5 1.84=0.06 46.3+2.9 2.34+0.16
G2 -6.56+6 1.534=0.06 42.954=1.9 2.1440.06
Méaog 6pog -3.34+5.8 1.694=0.15 4+4.93 2.2640.16
V50 Gl -1.134=6 1.854=0.06 49.9+3.7 2.2340.16
G2 -5.14=5.6 1.584=0.06 46.3+3.6 2.0640.11
Méaog 6pog -1.464=6.6 1.744=0.15 48.4+4 2.1640.16
Vmax Gl -2.574=6.1 1.934=0.1 53.7+3.6 2.160.12
G2 -3.884=6.1 1.624=0.06 48.74=3.1 240.09
Méoog 6pog -0.12+6.8 1.84=0.18 51.64=4.2 2.0940.13
Méocog Gl -4.9+7 1.674=0.18 40.5+9 2.5440.36
0pog G2 -8.32+6.5 1.454=0.14 38.94=7.1 2.2740.22
Méaog 6pog -6.3+7 1.584=0.2 39.9+8.3 2.4340.34
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Omw¢ avapevotav, ol Avipeg bPwnAoL eTUTTEDOL €iXaV KOAUTEPECG ETIIOOCEIC OTIO TIC
YUvaikeg g€ KABe aywvioua. ALTO aTTIOdIdETAI OTO PHEYOAUTEPO HURKOG XEPIAC TTOU Eixav
Ol KOAUUBNTEG, eV Kauia dla@opd Oev TTAPATNPNONKE 0TN oUXVOTNTA XEPIAG. Emiong,
EV® Ol YUVAIKEG OTA OTIPIVT pEiwvav TO PAKOC XEPIAC TOUG, Ol AVIPEC TO dlatnpolaav
oTtafepo. Z0upwva pe toug Pelayo et al. (1996), oToug KOAUUBNTEC TO UAKOG XEPIAG
au&avetal amod ta 50m ota 200m, Kal PelwvETal amd ta 200m ota 1500m. Kabwg n
MEOT cLXVOTNTO XEPIAG NTAV S0 KAl yIo To 000 QUAQ, QATIOOEIKVUETAL OTI TO UNKOC
XEPIAC €ival n KOpIa AITia yia TIC dIOPOPETIKEC TaXVTNTEG AVAPECO OTOUG AVIPECG KAl
TIC YuvaikeG. H uWnAGTEPN KOALKBNTIKY TaX0TNTA TV KOALUPBNTWY CUYKPITIKA UE TIC
KoALURNTPIEC eTTIRePaiwveTal €TTiong omd TIOAEC HeAETeC (Arrelano et al.,, 1994;

Chollet et al., 2000; Kennedy et al., 1990; Pai et al., 1984; Pelayo et al., 1996).

AgiKTng Zuvtoviopou

O OULVTOVIOUOG PETOED TWV PEAWV TOU CWHATOC OTO €AEVOEPO OTUA KOAUUPBNGONG
gival évag omo Toug GNUOVTIKOTEPOUC TIAPAYOVTEC VIO TNV OTIOTEAECUOTIKA €QOPUOYN
TWV TIPOWONTIKWVY dUVANEWY KAl £XEL OTIOdEIXOE OTI EEAPTATAL ATIO TO XOPOKTIPO TOU
aywva (OTIPIVT, YECAIEC, HEYAAEC OTIOOTACEIC), KOBWC KAl OTIO TO AYWVICTIKO ETTITIEDO
TWV KOAUMPBNTWV.

J0u@wva pe Ttou¢ Chatard et al. (1990), OT0 €Ae0BePO OTUA KOAUMPPBNONG
1I0aVIKOTEPO YIa TNV €E0IKOVOUNGT EVEPYEIOG Eival TO PHOVTEAO TNnC LTIEPOBEONC, OTIOU
TIOPATNPEITAl PIa ETUKAALWYI GTNV EPAPHOYN TWV TIPOWONTIKWVY dUVAPEWY OTIO Ta dU0
xépla. Avtifeta, olOp@wva pe toug Costill et al. (1992), 10OVIKOTEPO HOVIEAO YA
KOALUPBNTEC LYNAOL ETUTIEDOUL Eival TO PJOVTEAO TNG AVTIBECONC, OTIOU CNUEIWVETAL HIA
OAANAoLXIa OTNV €QOPUOYH TWV TIPOWONTIKWY dLVAPEWVY aTtd Ta dUo Xépla. QOTOCO,
TIOCOTIKOTIOINGN TOU TPOTIOU CULYXPOVIOHUOU HETAED TwV OUO0 XEPIWV ETUITEDXONKE yia
TIPWTN @opd amo toug Chollet et al. (2000), KATAYPAPOVTAC TO XPOVIKO JIACTNHO TIOU
pegoAaBel PETAED TwV €QAPUOYNG TIPOWONTIKWY SuVAPEwY amo Ta 0o xépia. H
OIAPKEIO TWV TIPOWONTIKWY QACEWY UETABAAAETAI PE TNV TAXVTNTA TOU KOALUPNTN
(Costill et al.,, 1992), v KoAupBntukA amnéotacn (OTIPIVI, HPECQIEC 1) HEYAAEC
OTTIOCTACEIC), KABWCG ETMiONg Kol OTov pubud KIUTTAUOTOC Twv TodIwv  2-4-6
(Maglischo, 1993). EmmAéov, uTIAPXOULV METABOAEC KAl OTN OIGPKEID TWV N
TIPOWONTIKWV PACEWV TOU XEPIOU, dnAadr otnv gicodo Kal v emnavagopd (Monteil,

Rouard, Dufour, Cappaert & Troup, 1996; Toussaint & Beek, 1992).
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Z0u@wva pe toug Chollet et al. (2000), kol BAcel Twv TPWV TOU OeiKIN
OUVTOVIOHOU TIOU QVETTTUEAV, OTO EAEVOEPO GTUA KOADWPBNONG LTTIAPXOUY TPIa HOVTEAQ
OGUYXPOVIOUOD PETOED TWV XEPIWV:

'A To poviéAo NG avtiBeong, Omou To éva XEPL EEKIVA TN @aacn NG €AEng Kal
KOTA OULVETIEIO TNV €QAPPOYN TIPOWONTIKWY SUVAUEWY, KABWE TO GANO XEPI
TEAEIOVEL TN QACN NG WONOoNG, CTOPATWVIAC TNV EQAPHOYI TIPOWONTIKNG
olvopng Omd TO GCUYKEKPIYEVO XEpl. 'Etol, Oev  UTIAPXEL XPOVIKI
KaBuOTEPNON OTNV EQOPUOYI TIPOWONTIKWY SUVAUEWY OTO Ta 000 XEPIa,
OAAG aAANAouXio OTNV EQOPUOYH TOUG. Z€ QUTA TNV TIEPITITWON 0 OEIKTNG
OUVTOVIGUOU gival pndév (Zxnua 2).

7 To YOVTEAO TOU TTIOCIYOTOG, OTIOU UTTAPXEI VEKPOC XPOVOC, dnAadry XPOVIK)
KOBUOTEPNGCN AVAPESO OTIC TIPOWONTIKEC PACEIC TwV OU0 XEPIWV. AUTO
onuaivel OTI TO &va XEPI EEKIVA TN QACT TNG EAENG a@OD TO AAAO XEPL EXEL
non OAoKAnpwaoel T @Acn ¢ wbnong. Katd ouvemeia LTTAPXEl &va
XPOVIKO JIACTNUO OTO OTIoi0 dgv £apuOlovTal TIPOWONTIKEC JUVALEIC ATt
Kaveva XEPL Z€ OUTHV TNV TEPITITWON 0 OEIKING OULUVIOVICUOU AduPBAvEl
OPVNTIKEC TIHEC (ZXNMa 3).

K To poviédo Tng uLmépBeang, OTOU ONUEIVETAL Mia  eTIKAALYN, OF
MEYOADTEPO N MIKPOTEPO PBabu0d, avAaueoa OTIC TIPOWONTIKEG PATEIC TV OVU0
XEPIWV. AnAadr, TIPIV TO €va XEPL TEAEIWOEL TN @Acon TG wonang, 1o dAAo
XEPL apxiel TN @acn TNC €AENG. e QUTAV TNV TEPITTIWON 0 OEIKING

OULVTOVIOPOU AQUPBAVEL BETIKEC TIUEC (ZXNMUA 4).

ApioTepO
Xépt L
(2 kOKkAoI)

Agg] Xiplk
(IKUKAOG)

MroneHzHI

Nekpog Xpot

Agiktng Zuvtoviopou (IdC) tT - «<0 NIC * & %

ZXAUa 2. To JOVTEAD TNC avTiBeon: TO &va XEPL EEKIVA TN QAo TN EAENC WOAIC TO
AGANO X€PI OAOKANPWVEL TN pacn Tng wlnaong (Chollet et al., 2000).
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Xép1 L
(2 kOKAo1)

ApIOTEPO 2 TJ R HS
!

Aegipp'E
(IKUKAOC)

NTOQOHZO

Nekpog Xpovog (LT)

LT1 + 1T2
. >

Agiktng Zuvtoviopoo (1dC) 1T - ( -Ye) lcyci®»t2Q MC>» —IB.B>

Zxnua 3. To HOVTEAO TOU TIIACIYATOC UTTIOPEN XPOVIKAG KaBuaTtépnaong atnv eQapuoyn

TIPOWONTIKWV dLVAUEWY OTI6 Ta dV0 Xépla (Chollet et al., 2000).

LT1 4-1X2 v .
AsikTne Suvtoviopon (1dC) LT<«<( | | <IC* 4 10 %
>=2°

ZxAUa 4. To poviéo tng uttépbeong EmmKAALWNE PETAED TwV TIPOWONTIKWY QAGEWV

TV 000 xeplwv (Chollet et al., 2000).

2V épeuva twv Chollet et ah, (2000), cupueteixav 43 aBANTEG, MEAN TNG
€OVIKNC opadag g MaAAiag, ol oTtoiol dlaxwpicTnKav o€ TPEIG OUAdEC aVAAOYO WE TIC
emmdO0EIC TOLG oTa 800m, Ta 100m Kai ta 50m. Tnv TPWTN oudda, Pe T0 LPWNAOTEPO
eMiTEdO, aTOTEAEGAV 14 KOALPPNTEC, TN deVTEPN opada amotédecav 15 abAnTtég ue
MECOIO OYyWVIOTIKO ETITESO KOl TNV TPitn opada amotéAdecav 14 abAntéC pe TO
XOUNAOGTEPO E€TTITIENO0. ATIO TO OTIOTEAECHOTO TNG EPELVAC TIPOEKLYE OTI yia OAO TO
Ociypa Twv abANTwv oL TIAPAV PEPOC OTNV €PELV, 0 OEIKTNG OLVTOVIOHOU AdUBave
KOTA UECO OPO OPVNTIKEC TIUEC, KOl OVTIOTOIXOUOE OTO POVTEAO TOU TIOGIUATOG.
Qot1600, KOBWC aLEAVETAL N KOALPPBNTIKY TaxVTNT, Kol TTapatnpEital pio JeTdpaon
amd TO MOVIEAO TOU TUAGIYOTOC OTO HOVTIEAO TNG avtiBeong n akoun Kol ng
uTépbeonc. To idlo TtapatnpEital Ye g avdénaon Tou TIPOTIOVNTIKOU ETUTIESOL KOl TG
auxvoTNTa XEPIAC.

Z0u@wva pe TN JeBodoAoyia ou avarttuxBnke amo toug Chollet et al., (1999), yia

TOV KOOOPIoPO TOU HPOVTEAOU GUVTOVIOHOU HETAED TWV XEPIW VOTO EAEVOEPO OTUA
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KOAOUPBNONG, Ba mpémel va KaBopIoTel N JIAPKEIN TWV ETTIPEPOLE PATCEWV TNC XEPIAC
KOl TO XPOVIKO SIACTNUA TIOU PECOAAPEL PETAED OTWV TIPOWONTIKWV QACEWY Twv dU0
XEPIWV. Oa TIPETIEL AOITIOV VO KOBOPIOTEL TO XPOVIKO SIACTNUO TIOU PECOAORBED PHETAgD
NG €vapéng g TPOWONTIKAG @AcNC TNG TPWTNC OeEIAg XEPIAG KAl TOL TEAOUG NG
TIPOWONTIKNC @AoNG TNC TIPWTNG aplotepoL xeplag (LT1) Kal avdueoa atnv apxn tng
TIPOWONTIKNC @ACNC TNE 2n¢ APICTEPNC XEPIAC KOl TO TEAOG TNG TIPOWONTIKAG @ACNC
NG TPWTNG Oe&1Ag XePIAC (LT2). XTn OUVEXEID, OUTA TA XPOVIKG dlactruata (LT1 Kol
LT2), mpémel va eK@EPAOTOUV ¢ TI0OCOOOTO TNG OULVOAIKNG OIGPKEId TNG XEPIAC.
Z0u@wva, Pe toug Chollet et al (2000), 0 d&iKTNG GUVTOVIOUOU UTIOPEL va €XEL BETIKEG,
OPVNTIKEC 1 UNOEVIKEC TILEG. ZUYKEKPIPEVA, OTAV N €AEN TOU €vOC XePIOU apxicel
TAUTOXPOVO PE TO TEAOC TNG WHOBNONC TOU AAAOU XeEPIOU, TOTE 0 OeiKINg €ival Pndév
(IdC= 0). Otav n €A&n TOUL €VOC XEPIOV apXilel TIPIV TEAEIWCEL N WOBNON TOU GAAOU,
TOTE 0 OeikTng eival OeTikOg ( IdC= +). TéAog, OTAV N WONCN TOU €VOC XEPIOD EXEL
TEAEIOOEL Kal N €AEN TOU AANOL Oev €Xel apxioel, TOTE 0 OeiKING €ival apvntikog
(IdC=-).

Otav 0 Jd€iktng ouVToVIoUOoU €ival BETIKOC, dNAWVEL OTI EQAPPOLETAl TO POVTEAO
NG UTIEPBEONC, OTIOTE UTIAPXEI KAAUTEPN €QPAPUOYN TWV TIPOWONTIKWY OUVAUEWV
(Chatard et al., 1990). Avrtibeta, otav o O&iKINg €ival apvnTKOC, ONAWvVEl OTI
EQAPUOLETAl TO HOVIEAO TOU TIIOCIMOTOC KOl ONMEICVETOL XPOVIK KoBuoTtépnon
METOEL TV TIPOWONTIKGWV @PACEWV TwV OU0 XEPIWV. AUTO E€XEl WC CULVETIEID TNV
EMIBPAdLVCON TOU KOALUPBNTA KOl KOT ETEKTOCN TNV MEIWON NG KOALPPBNTIKNAG
amodoong. Ooov a@opd TO POVTEAO TNC aVTIBECNC, TIAPATNPEITAl PIa EVOANAYI] TwWV
TIPOWONTIKWV QACEWY TWV 000 XEPIWV, HE OTIOTEAECUO 0 OEIKTNG CUVIOVIOUOU va

AOUBAVEL UNOEVIKEC TIUEG.

Tax0TNTa Kat A&IKTNg ZuvTovIGUOoU

Omwg ava@épdnke 1dn, 0 OeIKTNG CLVTOVIOUOU AULEAVETAl KABWC AUEAVETAL N
KOALMUPBNTIKA Tax0TNTa. & €peuva TIOU TIpayuatoTioinOnke amo tou¢ Keskinen kai
Komi (1993), oe 10 aBANTEC LYNAOU ETUTIEOOUL, PPEONKE OTI GTOUC AYWVEC TaXUTNTAC
(ompivt V100 kat V50), 0 GUVTOVIOPOG TV KOALUPBNTWY TIPOCapUOLlETal OTO HOVTEAO
NG avTiBeonC. ZTO0 POVIEAO OUTO Ol KOAUMPPBNTEG HEIVOUV TNV OIAPKEID TWV [N
TIPOWONTIKWV  QAcewv (cicodog-emavagopd), &vw audvouv TN OIAPKEID TWV

TIPOWONTIKWV QACGEWV (EAEN Kal wonaon).
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H avénon otn oxetikn JIAPKEIN TNG GUVOAIKNC TIPOWONTIKAG PACNC OULCIOOTIKA
a@opa TN @Aacn tNG €A&ENG, TIOLU ALEAVETOI TIEPICCOTEPO ATIO TNV QACN NG wnaong, n
OTIOiO OXETICETAI PE TNV ETIITAXUVAN TOU XEPIOL TIpog Ta Ttiow (Councilman, 1981).

Jopewva pe toug Kolmogorov & Duplisheva, (1992) n OTIOTEAECUOTIKN
EQAPUOYN TwV TIPOWONTIKWY SLVAPEWY EEAPTATOI OTIO TO €TITMESO TNG KOALMUPBNTIKAG
TeEXVIKAG. ‘OC0 TIo uYNnNAO €ival 1o €mimMedo Twv aBANTWV TOCO TIO IKAVOI gival va
METATPEWOUV TO HOVTEAO TOU TTIIAGIPATOC GE POVTEAO TNC avTiBeong N akOpa Kal Tng
LTEPBEONC. H tax0TNTa TIou €TIOPAE GTO CUVTOVIOHO TNE XEPIAC £EAPTATAI OE UEYAAO
BaBuo amod To KOALUPBNTIKO ETTITTESO. ZTO POVTIEAO TNG AVTIBEGNC KOl OTO PHOVTEAO TNG
LTIEPBEONC TTOPATNPEEITOl  €E0IKOVOUNGN  EVEPYEIOKNG OOTIAVNG KOl  HIKPOTEPN
LVOPOJLVAMIKA avTioTaCN.

‘Ocov 0Qopd TO CLUYXPOVIOUO TWV KIVNCEWV TWV XEPIWV KOl Twv Todlwv, Mia
av&non otnv Tax0INTa KOAVPPBNoNG odnyei otV TPOCAPUOYN TWV XTUTINHATWY TWV
Todlwv amd 2 ge 6 XTuTAUOTO. Z0P@wva pe Toug Hollander et al. (1988) n kivnon twv
TI0dIWV OEV OTIOOKOTIEI YOVO OTNV ICOPPOTII0 TOU CWHATOC GTO VEPO, AAAA KOl OTnV
powonon. O GCUVTOVIOPOG TwvV TIOdIWV UTIOPEl va TIOIKIAEL PETAED 2, 4 1N 6,
XTUTINUATWY Ova KOKAO xeplac. Or dU0 TIPWTOI GUVOUAGCHOI XPNOIUOTIoIo0VTAl OTIG
peyaAeg amoatdoelg (400 — 1500 m). AvTiBeta, TO KTOTINHO TwV €E1 TTOAIWV aVAa KUKAO
XEPIAC EPAPUOLETal O€ aywviopata PIKpwv ammootdoewv (Costill et al., 1992; Persyn,

Daly, Vervaecke, Van Tilborgh, & Verhetsel, 1983).

AywVIoTIKO eTtitedo Kal AgikTi]g Zuvtoviouol

O1 Potdevin, Bril, Sidney & Pelayo (2006) peAéTnoav 1O MPOVIEAO TOU
OUVTOVIGHOU 0€ OXECQN HUE TNV CLXVOTNTO XEPIAC KAl TO AYWVICTIKO ETTTTESO. AnAadn
MEAETNOOV KOTA TTOGO Ol LYPNAOU ETITIEOOU OOANTEC G€ PEYICTN TaXUTNTO PETABAAOULV
TA XOPOKTINPIOTIKA TNG TEXVIKAG TOUG O OXEON HWE ABANTEG TIOU TO OYWVIOTIKO TOUC
ETTEDO €ival XaunAOTEPO (ZXNHA 5). O1 LPWNANC AYWVICTIKAG KOTACTAONC OBANTEG
XOpaKtnpiovtal amd TNV IKAavoTnNTA TOug va LIOBETOUV TO POVIEAO Tng uTtépBeang,
TIOL aTtautei peydAn sutelpia (Costill, 1992; Maglischo, 1993). Qo160 autd @aiveTal
Vo OXETICETOl PE TNV OLXVOTNTA XEPIAC, KOBWC oUP@wva pe Toug Potdevin et al.
(2005) xaunAoU emMEdOU ABANTEC OTAV KOAUUTIOUV Mio PIKPY) amoéotacn He tnv idia
VYNAN OLXVOTNTO XEPIAC, OTIWE Ol KOALKPBNTEC LWNAOU ayWVICTIKOU €TUTEOOU, OEV

TIOPOUCIA{OLY OTNUAVTIKEG SIAPOPEC OTO OEIKTN TUVTOVIOHOU PETOED TwWV VU0 XEPIWV.
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Mé&Bodol Tiportovnong yia Tn BeAticoon TnNg dUVAPNG TWV KOALURBNTWVY

H puikn duvaun twv avw AKPwVY KAl io0L KOpPoU, €ival onuavTIKOC TTapdyovtag
yla TV €TiTELEN VWNAWVY TAXLTHTWV oTtnv KoALYPBnon (Costill et al.,, 1980), evw n
OTIOIOdNTIOTE ALENON TNE TAXVUTNTAC OTNV AYWVIOTIK] KOAUDUPBNON OXeTideTal Kupiwg
ME aUENOT TOUL PAKOUG XEPIAG. ETIOPEVWCE, Ol KOALUPBNTEG Ba TIpETEl va av&ooLY TNV
MUIKN Toug dUVOUN YIO VO OLENOCOLY TO PNKOC XEPIAC KOl KATA CUVETIEID TNV TaXUTNTA
Tou¢ (AvAwvitou, 1996).

O1 TteplooOTEPOI KOAVPPNTEG YIa va BeATIOooOUV T d0VAUN TOUE XPNOCIKMOTIoI0V
OlGQOPEC HOPPEC TIPOTIOVNONG YIO VA OUENCOUV TNV OVTIOCTAGN TIOU TIPOKEITAl VA
UTIEPVIKNoOLV. Mo TO0 OKOTIO aUTO XPNOIKMOTIOIOUV KOAUUPBNTIKA XEPAKIO 1) EAKOUV
olagopa avtikeipeva (Birrer kal Levine, 1987; Costill et al, 1980).

H mpomoévnon avtiotacng HE KOAULUPNTIKA XEPAKIA @AIVETAl va MIMEITal TO
TIPOTUTIO TNG Kivnong Kal TIC TaXVTNTEC TIOU OVOTITUGOOVTOL KOTA TNV €Ae0Bepn
KOAUUBNON. XpnoluoTtololvTal Kupiwg yia va auénbesi n em@Aveld Twv XEPIWV,
BeATiovovTog TAUTOXPOVO TNV aicbnon Ttou vepol KaB' OAn TN OJIAPKEID NG
uTtoBpUXIOG Kivnong. Qotdco, TOo HEYEOOC TIOU €XOULV TA KOAUPPBNTIKA XEPAKIA
paivetal va gival KaBopIoTIKAG onuaaciag. Z0uewva pe Toug Schleihaufet al. (1988) n
TIPOWONTIKI dUVOUN TIOL AOKEITAL ATIO TO XEPI Eival avAAoyn HE TNV ETUPAVEIA KAl TNV
Tax0TNTa Kivnorc tou. Katd ouveTEeld, AOyw avénaong TnNG TIPOWONTIKNC ETIPAVEING N
OTIOTEAECUOTIKOTNTA NG €AENG €ival vPNAOTEPN HE KOALPPBNTIKA XEPAKIQ, Ot OTI
Xwpi¢ xepakiag (Toussaint, Janssen & Kluft, 1991).

ZUpewva pe toug Sidney, Paillette, Hespel, Chollet & Pelayo (2001) o deiking
OUVTOVIOUOU aUEAVETAlI KOTA TNV KOAUUPBNGON HE KOALUPNTIKA XeEPAKia. AUTO
OTTOIOETAl OTO YEYOVO( OTI KATA TNV KOAUUPBNON HE KOAUPPBNTIKA XEPAKIa Ol
KOAUMUPBNTEC MEIOVOULV TN JIAPKEID TWV [N TIPOWONTIKWV @dcewv (€i00d0¢ Kal
eTTava@opd), v auvgavouv Tn SIAPKEID TwV TIPOWONTIKWY @Aacewv (EAEN Kal wenan).
AUTEC 01 SITIICTWAOEIC CLUHEWVOLV PE TNV TTapatnpnon twv Keskinen & Komi (1993),
oUU@WVA HPE TOUC OTIOIOLC KABWC AULEAVETAL N KOAUPPNTIKA ToXOTNTO MEIVETAL N
SIApPKeEID TNC @ACNC TOU TIOCIPOTOC, &VW avTiBeETa av&Avetal N JIAPKEID TwWV
TIPOWBNTIKWV QACGEWV NG €AENC Kal TN wonang.

Qotoo0, MPEXPI ONUEPO, TOULAAXIOTOV Pdoel O00wv yvwpilouue, Ogv  €XEl
dlepeuvnBei n emidpacn Tou PTIopEi va €Xel N €AEN avTioTaong, OTWG T.X. N EAEN HIOC

Aekdvng, oto Oeiktn ouvioviopoU PETAEU TwV XEPWWV OT0  €AeUBEPO  OTUA
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KOAUUBNONG. H EANEIPN OXETIKWV EPELVWV OTIOTEAECE TO €PEBICUA YIa TN dleEaywyn

NG TTapoVCAC PEAETNG.
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MEGOAOAOIIA

Agiypa

2 €peuva  OULPUETEIXaV  €BeAOVTIKA 10 KOALUPBATPIEC OAYWVICTIKWV
KOTNYOPIWV, TIOU GCUMMETEIXQV g€ GUANOYoug NG TMepipépelag AVOATOAIKACG
Maokedoviag Kal ©Opdkng, KAl T0 KUPIO OYWVIOTIKO TOUC GTUA ATaV TO €AeVOEp
OTUA KOADPBNonG. H nAikia toug avépxovtav Katd péco 6po o€ 18.2 £ 4.7 €N, 10
OYog toug oe 1.69 £ 0.14 m, KAl N CwWUATIK ToUug P&la oe 60 + 6.3 kg. Ol

€TIOO0EIC TOUG aTa 100m eAelBepO avepyovTay € 63.3 + 2.27 sec

Meplypa@r] Twv opyavwy

H kataypagr Tng Kivnong twv 000 XEPIWV TIPAYUOTOTIOMONKE Pe 4 S-VHS
Kauepec (2 Panasonic PV-900 kai 2 Panasonic AG-188) kai ouxvotnta
oclypoaToAnWiag 60 eikoveg ava sec. KaBe KAPePa TOTIOOETAONKE TTiow aTo éva
€I0IKO TIEPIOKOTIIO KATA TETOIO TPOTIO (WOTE Ol OTITIKOI Agoveg KABe {elyoug
pnxavwv ANWng va oxnuatidouv PETAEy TOou¢ ywvia 41 poipwv. MNa 1o
GUYXPOVIOPO TWV TECOAPWV PNXOVWV ANWNC, XPnoIJoTioinke éva cLOTNUO
arnd LED opotd o1o OTITIKO TIEDIO TNG KABE KAUEPOC, TIOU EVEPYOTIOIOUVTIAV ATIO

TOV €EETOOTH KATA TN JIAPKEID KABE TIPOOTIABEING.

Aladikaaia pEtpnaong

H €peuva Tpaypatoromnenke o€ migiva 25 m. Ia ) dlaBaduion Tou XwEou
dle€aywyng ¢ Kivnong, oto PECGO TNG KEVIPIKNG dIOdPOUNg NG TICivag Twv
25m, XpnolyoTionénke évag KOBog dlapdaduiong dlaotdoewy Im x 3m X Im
otou¢ X, Y kal Z aéoveg avrtiotoixa (X= eykdpolog a&ovag, Y= ETIPNKNG

agovag, Z= KaTtoKOpueOog G&ovag), TIAvw CTOV OTIoi0 ToTIoBeTABNKAOV 24 onpeia
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eAEyXou. TNV apxn o KUPo¢ dlaBabuiong ToTtoBeTOnNKe YéoO GTO VEPO OTO
MECO NG KEVTPIKNG OI0OPOMNE TOU KOALPPBNTNPIOL Twv 25m Kal GTn CUVEXEID
METAKIVIONKE yIO VO EKTEAECTOUV Ol TIPOCTIABEIEC TV KOAUUPBNTWV.

Toco oto Oegi, 000 KOl OTO QPICTEPO XEPL KABs  KOALUPBATPIAC
onueEwdnkav pe Padpo HAPKOOOPO TO OKPWHIO TOU WUOU, TO TIEUTITO
METOKAPTIIO KOl TO OeUTEPO PETOKAPTIIO. ETITIAEOV OnUEIONKAV OTO aPICTEPD
Kal oto Og&i 1oxio Twv KoALUPNTIPIV N peidova TpoXavinpa Tou pnplaiou
ootou.

O1 kKoAupBNTpleg diévucav Hia amootoon 25 m, Pe PEYIOTN éviacn, Hia
@OpPA XwpPi¢ avtioTaon Kal Pia @opd YE EAEN OVTIOTOOT TIOU TIPOEPXOVTAV OTIO
Ml AeKAvVn MPIKPOU peyeéBouC. H SIAUETpOC TNG AekAvng ftav 23 cm KAl n
XWPNTUKOTNTA ¢ 2.2 It. H Kivnon tou KABe XeploL OTo TNV €i00d0 TOU GTO
VEPO £WC KAl TNV £€000 TOU ATIO AUTO, SIOXWPICTNKE GE TECOEPEIC PACEIC. PACN
YAIOTPUATOC - @ACT €AENG - @ACN WONONC - @ACN ETTOVAPOPAC.

H kotoypa@r] Twv CuVIETayPEVWY B€0NG TwV ETUAEYUEVWV ONUEIV TIAVW
OTO CWMA TWV KOALUBNTPIWV TIPAYHATOTIONONKE PYECW TOU cuaThiuatog Ariel
Preformance Analysis System Kal yla TOV UTIOAOYICUO TwV TPICOIACTATLV
OUVTETOYMEVWVY TOUC EQOPUOCTNKE 1N PEBOOOC TOU AUECOU  YPOAUMIKOD
petaoxnuatiopov (Direct Linear Transformation — DLT).

H e€opdAuvon Twv apXIKwV OESOUEVWV TIPAYUATOTIONONKE YEGW YWNEIOKOU
KOTwAIAPBATOU @IATPOUL PE CLXVOTNTO KOTIAC TIOL KaBopiotnke ota 6 Hz, petd
amo avAALGH UTIOAOITIWV Yyia €va VPV EACHA GUXVOTHTWVY.

Kataypdagnkav 3800 OAOKANPWUEVOL  KUKAOL XeEPIAC, OnAadr o600
OAOKANPWHEVEG O€efIEC Kal OU0 OAOKANPWUEVEC OPICTEPEG XEPIEC. H péon
OIAPKEIO TOL KUKAOUL XEPIAC TIPOEKLPE ATIO TO YECO OPO TNC JIAPKEIOG Twv dU0
KOKAWV Xeplag [T =(T1+T2)/2]. Emiong, kataypd@nkav n XPovikr Kabuotépnon
(lag time), PETA&L TNC Evaping TNG eAcong EAENC TNG TIPWTNG OECIAC XEPIAG KOl
TOU TEAOULCG TNG PACNC WBNONC NG TIPWTNG aploTePnG Xeplag (Li), kabw¢ emiong
KOl N XPOVIKN Kobuatépnon HETAEL TN ANENg tg wbnong g mpwing Oe&Iag
XEPIAC Kal TNV €vapén ¢ @aong €AENC Tng OeLTEPNG aploTEPnC Xeptag (L2).
2T OUVEXEID 0 PECOC OPOC TNC XPOVIKNG KABLOTEPNONG OTNV EQAPHOYN TwWV
TIPOWONTIK®WV JUVAMEWVY OTIO T dU0 XEPIA EKPPACTNKE W TTOCOCTO TOL UECTOU
0pOoL TNC SIAPKEIOG TNE XEPIAC, E£TCI WOTE VO TIPOKVYEI 0 JEIKTNG GUYXPOVIOUOU:

IdC = (LT 1 + LT2)/ 2 x (100 / T)
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To upNnRKo¢ NG Xepwag (SL) urmoAoyioBbnke amd Tov PECO OpPO NG
METOTOTTIONC TOL aAPIOTEPOV Kal Oe€loV 1oXiov OTOoV €TIPAKN Gfova KaTd TN
OIAPKEIO PIOG OAOKANPWHEVNC aploTEPNC Kal OeEIAC XePIAG avTioToixa. H péon
KOAUMBNTIKE Tax0TNTA LTIOAOYIOONKE WG TO TINAIKO TOU PECOU GPOL TOU HINKOUC
XEPIAG TIPOC TO WECO Opo NG dlApKeEIag ¢ Xeptdag (V= SL/T). Télog, n uéan
OUXVOTNTA TNG XEPIAG LTTOAOYICONKE amd T oxéon SR =V/ SL.

ZTOTIOTIKI avAALOT

MNa v oTaTIoTIK avAALCT Twv JedOUEVWV EQPAPUOCTNKE t — test yia
eéaptnuéva deiyuata Kal 10 €THMEDO ONUAVTIKOTNTAG opioTnKe w¢ p <0.05, yia

KAOe e€aptnuéVN YETARANTH.

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 00:03:39 EEST - 3.15.193.10

18



AMNMOTEAEZMATA

Méon KoAupBNTIKA TaxLTNTA.

Mo Tov EVIOTIIGUO TUXOV JIOPOPWVY CTN MECST KOAULUPBNTIKI TOXUTNTO KOTA TNV

eAeVBEPN KOAUUPBNON Kal TNV KOAUPPBNon eAevBépou pe avtioTtaon AeKAvng UIKPoUL

pEYEBOUC, €QOPUOCTNKE t - test yia eEaptnuéva deiypata Kol dlaTIoTWOnKe

OTOTIOTIKA ONUAVTIKA HPEYOADTEPN KOAULUPBNTIKI TOXUTNTO KOTA TNV €Ae0OePN

KOAUuBNon (tg = 28.258; p < 0.05) (ZxAua 5 kai Mivakag 2).

Méan KOALUBNTIKA

4 ToX0TNTa
35 -

3 -
25 -
2.
15 -
! -
05 -
0 -

eAelBePO MIKPEG AeKAVEQ

ZxAUa 5. Méon KOAUPBNTIKA TaxXUTNTA KOTA TNV €AeUBegpn KOAUUPNON Kol tnv

KOAUPBNoN eAeVBEPOL pE avTioTaon AeKAVNG MIKPOU PEYEBOUC.

Mivakag 2. ME&ool 0pol Kal TUTIIKEC OTIOKAICEIG TNG MEGNG KOALUPBNTIKAG TaxUTNTOG

(m/sec) kata TNV €AeLBePN KOALUPNGCN Kal TNV KOAUUPNGCN EAeLBEPOU UE

avtioTaon AeKAvng JIKPOU PeyEboug

EAe0BepO EAe0BepO pe
(m/sec) MIKPEC AEKAVEC t-Tiun
(m/sec)

X+ SD 1.55 +0.070 1.14 + 0.08 28.258*

*p< 0.05
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ZuxXvoTNTa XEPIAC

Mo ToV EVIOTIIGUO TUXOV JIOPOPWY OTN CLUXVOTNTA XEPIAG KATA TNV EAELOEPN
KOAUUBNGON Kal TNV KOADUPRNGON €AeLBEPOL e avTioTaon AEKAVNC UIKPOU peyEBoULG,
EQAPUOOTNKE t — test yia eEaptnuéva deiyyata Kal OIATIoTWONKE OTATIOTIKA
ONUOVTIKA HIKPOTEPN CUXVOTNTA XEPIAG KATA TNV KOAUUPNON HUE aVTIOTOCT AEKAVNC

MIKpOU peyéBoug (tg = 7.895; p < 0.05) (Zxnua 6 kai Mivakag 3).

ZuxvotnTa XepIag
t9 =7.895; p<0.05

15 -
15 l-

0,5

e\elBepo MIKPEG AEKAVEG

IXNUa 6. MEool 6pol NG oLXVOTNTAC XEPIAG KATA TNV EAeUBepN KOAVUPBNON Kal TV

KOAUUBNOoN €AeLBEPOL PE avTioTaon AEKAVNG MIKPOU PeyEBOUC..

Mivakag 3. MEool 6pol Kal TUTTIKEG ATIOKAIOEIC TN auxvoTNTAC XEPIAC (KUKAOI/Sec)
KOt Tnv €AelBepn KOAUUPBNON Kol TNV KOAUUPNON €AeLBEPOU  UE

avtiotaon AeKAvng YIKPoU peyEBoug

EAe0Bepo pe
EAe0Bepo
MIKPEG AEKAVEC t-Tipn
(KOKAOI/sec)
(KOKAOU/sec)

X+ SD 0.84 +0.05 0.75 + 0.06 7.895*

*p< 0.05
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MRNKog XEPIAG

MNa 1oV evIOTIIGUO TUXOV OI0@OPWV OTO HNAKOC XEPIAG KOTA TNV €AeLOePN
KOAUPBNoN Kal v KoADUBNon eAeuBépou pe avtiotaon AekAvng HIKPoL peyeéboug,
EQOPUOOTNKE t - test yia eEaptnuéva Oeiypota Kol SlATIOTWONKE OTATIOTIKA
ONUOVTIKA PHEYOAUTEPO UNKOC XEPIAG KATA TNV EAeVOEPN KOAVUPBNON (tg = 10.085; p <
0.05) (Zxnua 7 kai Mivakag 4).

MnKog Xeplag

t9 = 10.085; p< 0.05
35 P

25

a 2 1.85)
15 o 1,52
05

eAeLOEPO MIKPEG AEKAVEC

ZxANUa 7. MEool 0pol TOLU PAKOUG XEPIAC KaTA TNV €AeVOEpn KOALUPNON Kal TNV

KOAUUPBNON €AeLOEPOL pPE avTioTAaN AEKAVNC HIKPOU peyEBouC.

Mivakag 4. MEool Opol Kal TUTTIKEG ATIOKAIGEIC TOL PAKOULG XePIAg (m) Katd TNV
eAeVOEPN KOAUUPBNON Kol TNV KOAUUPBNON €AeLBEPOL pE avTioTaon

AEKAVNC MIKPOU PeyEBOLG

EAe0BepO EAe0OepoO e
(m) MIKPEC AekAveg  t-TiuN
(m)

X+ SD 1.85 +£9.49 152 + 0.13 10.085*

*p< 0.05
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AgiktnNg ZuvtoviouoL

Mo TOvV €&VIOTIOPO TUXOV OlAPOPWV OTO OEIKIN OULVIOVICPOD KOTd TNV
eAeVBEPN KOAVUPBNGON Kal TNV KOADPPBNGON €AeLBEPOL HE avTioTaon AEKAVNC HIKPOU
peyEBouC, e@appOOTNKE t - test yia e€aptnuéva deiypota Kol dlaTioTwonke
OTOTIOTIKA ONUAVTIKI] aU&non Tou OE&iKTn GUVTOVICPOU KOTA TNV KOAUPPBnon e

avTioToon AEKAVNG MIKPOUL peyéBoug (tg = 6.300; p < 0.05) (Zxnua 8 kai Mivakag 5).

elelBepo MIKPEG AEKAVEC

ZxNua 8. Mool 6pol Tou O€IKTN GUVTOVIOHOU KATA TNV €AeVBEPN KOADUPBNON Kal TNV

KOAUUBNGN eAeUBEPOL pe avTioTaon AeKAvNG UIKPOU PeyEBoLC.

Mivakag 5. Méool 0pol KAl TUTTIKEC OTIOKAICEIC TOU O€iKTn GUVTIOVIGHOU (%) KOt

NV €Ae0Bepn KOAUPBNON Kal TNV KoOAUUBnon €AeuBEpoU pE avtioTaon

AEKAVNC UIKPOU peyEBoug

EAe0BepoO EAe0BepoO pe
(%) MIKPEC AEKAVEQ t-Tiun
(%)
X+ SD -13.5 +4.00 -7.6 £3.11 6.300*

*p< 0.05
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ZUVOAIKN OIAPKEIA XEPIAG

Mo tov evioTiopd TUXOV dIOPOPWV OTNV CUVOAIKN SIAPKEIO TN XEPIACG KOTA
TNV €AeVBepn KOADUBNON Kal TNV KOAUUPNON €AELBEPOL PE avTioTOoN AEKAVNG
MIKPOU peyEBouC, eapUOCTNKE t — test yia eEaptnuéva deiypata Kal dIaTIoTWONKE
OTOTIOTIKA ONUAVTIKA HUIKPOTEPN OUVOAIKA JIAPKEIA TNG XEPIAG KOATA TNV €AeLOEPN

KOAOUBNaon (19= 6.748, p < 0.05) (ExAua 9 kai Mivakag 6).

3 ZUVOAIKI JIAPKEIO XEPIAG
19 = 6.748, p < 0.05

=0

15 -
+ 1,33

1 - 1,19

05 *

eAeLBEPO MIKPEG AeKAVEC

IxNUa 9. MéEool Opol TNG GUVOAIKN] OIGPKEIAC TNG XEPIAC KOTa TNV €AeLBepn
KOAUPBNON Kal TNV KOADUPNoN eAeUBEPOL PE avtioTaon AeKAVNG HIKPOU

peyeBoug

Mivakag 6. ME&ool 0pol KAl TUTTIKEC ATIOKAICEIC TNG OUVOAIKNC SIAPKEING TNE XEPIAG
(sec) Katd TNV €AeVBepn KOAUUPNON Kol TNV KOAUPPNOn eAeuBépou e

avtiotaan AeKAvng YIKPoL peyéBouc.

EAe0BepO EAe0Bepo pe
(sec) MIKPEC AEKAVEG t-Tiun
(sec)

X+ SD 1.19 +0.07 1.33+0.11 6.748*

*p< 0.05
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ATIOAUTN JIAPKEID YAIGTPHHATOC

Mo 1oV EVIOTIIGUO TUXOV dlAPOPWY CTNV OTIOAUTN SIAPKEID TNG PAcNG TOU
YAIOTPNMOTOC KOTA TNV €AeBepn KOAUPPNON Kol TNV KOAUUBNnon eAeuBépou e
avTioTaan AEKAVNC MIKPOU HEYEBOUG, EQAPUOCTNKE t — test yia e€apTnuéva deiypata
Kal 0ev OlaTIOTWONKE OTATIOTIKA ONUAVTIKA dla@opd PETAED TwV OU0 CUVONKWV

péTpnong (tg = 0.946, p = 0.369) (Zxnua 10 kat Mivakag 7).

{ ATIOAUTN SIAPKEIN YAIGTPAUOTOG
0.9 t9 = 0.946; p = 0.369

0,8
0,7

0,6

0,4 0,40 o 041
0,3
0,2
0,1

eAeLBEPO MIKPEG AeKAVEC

ZxNua 10. Mool 6pol NG attOALTNG SIAPKEIOC TOU YAIOTPAUOTOG KATA TNV EAEVOEPN
KOAUUBNGON KAl TNV KOADPPRNGoN €AevBépou pe avtiotaon AeKAvNG HIKPOU

pEyEBOUG.

Mivakag 7. Méool 6pol Kal TUTIIKEC OTIOKAICEIC TNC OTIOAUTNG OIAPKEIAC TOU
YAIOTPRUATOCG  (Sec) KAtd TNV e€AeBepn KOADPPBNON Kal TNV KoALURNnon

EAELOEPOU pE aVTIOTOCT AEKAVNC MIKPOU UeEYEBOUC

EAe0Bepo EAe0OepoO e
(sec) MIKPEC AEKAVEC t-iun
(sec)

X+ SD 0.406 £ 0.09  0.417 +0.09 0.946

* p< 0.05
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ZXETIKN JIAPKEID YAIOTPIUOATOC

Mo TOV EVIOTIIGUO TUXOV dlOQPOPWY OTNV OXETIKI OIAPKEID TOU YAIGTPHOTOC
KOTA TNV €Ae0BEPN KOAUPPBNGON Kal TNV KOAVUPNoN eAeLOEPOL e AVTIOTOON AEKAVNC
MIKPOU peyéBoug, e@apuoctnke T — test yia eéaptnuéva deiypata Kal SIaTioTwOnKe
OTOTIOTIKA ONUOVTIKA HEYOADTEPN OXETIKN OIAPKEIO TOL YAIOTPNUATOC KOTA TNV

eAeVBePN KOADPPBNON (19 = 3.487; p< 0.05) (Zxnua 11 kai Mivakog 8 ).

801 ZXETIKN OIAPKEIA YAIOTPIUATOC
t9 = 3.487; p <0.05
60 -
7~ 40
33 -
£ | 300
20
0
eAeVBEPO MIKPEC AEKAVEQ

ZxNua 11. M€ool 6pol TNG OXETIKNAG OIAPKEING TOL YAICTPNMOTOC KATA TNV €AeLOEPN
KOAOUPBNON Kal TNV KOAUUPBNGon eAevBEépou PE avtiotaon AEKAVNC HIKPOU

peyEBoLG

Mivakag 8. MéEool Opol Kol TUTTIKEC OTIOKAICEIC TNC OXETIKNG OIGPKEING TOU
yAlotpruatog (%) Katd tnv eAe0Bepn KOALUPBNON Kol tnv KoALUPnon

eAEVLBEPOL PE avTioTaon AeKAVNG HIKPOU HEYEBOUG

EAe0BepO EAe0BepO pE
(%) MIKPEG AEKAVEC t-Tiun
(%)
X+ SD 33.8 £6.02 30.9 +4.75 3.487

* p< 0,05
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ATIOALTN JIAPKEID ENENG

Mo 1oV EVIOTIIOPO TUXOV JIOQOPWY OTNV aTIOAUTN OIAPKEID TNG €AENG TOU
XEPIOU KATA TNV €AeVOepn KOADUPNGON Kal TNV KOAUPBNOoN €AeVBEPOL pe avTioToon
AEKAVNG MIKPOU peyeBoug, €@apUOCTNKE t — test yia eEaptnuéva deiypota Kal
OIOTIIOTWONKE OTATIOTIKA CNUOVTIKA HEYOADTEPN OTIOAUTN OIAPKEIA TNG £AENC TOU
XEPIOU KOTA TNV KOAVUPBNON HE avtiotaon AeKAvNG HIKPOU peyeboug (19 = 6.433; p <
0.05) (ZxAua 12 kau Mivakag 9).

0,9 - ATIOAUTN SIAPKEID EAENC
08 t9 = 6.433, p < 0.05

0,7 -

0,6 -

B o5-

0,4 -

0,3 -

0,2 -

01 -

0 -

0,19 0,25

eAeLOEPO MIKPEC AEKAVEG

Zxnua 12. Mool Opol TG aToAUTNG JIAPKEIOG TNG €AENCG TOU XEPIOU KOTA TNV
eAeLBEPN KOAUUPNON KAl TNV KOAUPPBNoNn €AeLBEpou pe  avtiotoon

AEKAVNC MIKPOU peyEBoUC.

Mivakag 9. Méool 0pol KAl TUTTIKEG OTTOKAICEIG TNC aTtOALTNG JIAPKEIAC TNE EAENC TOL
XEPIOU (sec) KaTtd TNV eAeUBepn KOADUPBNON KAl TNV KOAUUPBNGON EAeLBEPOU

pe avtiotaan AekAvng PIKPOU peyeBouc.

EAe0BepO EAe0BepoO pe
(sec) MIKPEG AEKAVECG t-Tipn
(sec)

X+ SD 0.196 £0.03  0.252 + 0.02 6.433 *

*p< 0.05
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ZXETIKN OIAPKEID EAENC

Mo TOV EVTOTICOUO TUXOV JIOPOPWV 0TI GXETIKN JIAPKEIN TNC EAENG TOU XePIOU
KOt TNV eAeLBEPN KOAUUPBNON KAl TNV KOAVUBNGN EAEUBEPOL PE aVTIOTOON AEKAVNG
MIKPOU HEYEBOULG, €PAPUOCTNKE t — test yia e€aptnuéva deiypota Kol SIOTIIoTWONKE
OTl N OXETIKA OIAPKEID TNC EAENCG TOUL XEPIOD KOTA TNV €AeVBOepn KOAUPBNnon nrav
OTOTIOTIKA ONUOVTIKA HIKPOTEPN OTI0 TN OXETIKN OIAPKEI NG €AENC KOTA TNV
KOAUUBNonN pe avtiotaon AekAvng HIKpoL peyéBoug (tg = 3.105; p < 0.05) (ZxAual3

kal Mivakag 10).

40 - ZXETIKI] OIAPKEID ENENG
t9 = 3.105; p< 0.05
32 -
24 -
o 18,9
16 -
8 -
0 -
eAeVBEPO MIKPEC AEKAVEQ

Zxnua 13. Méool Opol NG OXETIKNG OIAPKEING TNG €AENG TOU XeEPIOL KATA TNV
€AEVBEPN KOAUUBNON Kal TNV KOADUPBNON €AELOEPOL PE aVTIOTOON AEKAVNC

MIKpOU peyEBoug.

Mivakag 10. Mool 0pol Kal TUTIKEC OTIOKAIOEIC OXETIKAG OIAPKEIOG TNG EAENC TOU
XEPIOL  (sec) KaTtd Tnv €AeVOepn KOAUUPNON Kol TNV KoAUUBnon

EAELOEPOU PE aVTIOTATT AEKAVNC MIKPOU HEYEBOUC

EAe0Bepo EAe0BepoO e
(%) MIKPEC AEKAVEC t-Tiun
(%)

X+ SD 16.4 + 1.82 18.9 + 1.96 3.105*

*p< 0.05
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ATIOALTN dIAPKEIO WONCNG

Mo Tov EVIOTIIOUO TUXOV JI0@QOPWV OTNV ATIOAUTN JIAPKEIO TNE WONoNg Tou
XEPIOU KATA TNV €Ae0Bepn KOAUUPBNON Kal TNV KOAUPPBNGON €AeUBEPOL pe avtioTaon
AEKAVNC HIKPOU peyEBOUC, €POPUOCTNKE t — test yia eEaptnuéva deiypata Kal
OlOTIOTWONKE OTATIOTIKA OCNUOVTIKA PEYOADTEPN OTIOAUTN OIAPKEID TNG QACNG
@ONaoNC TOL XEPIOU KATA TNV KOALUPBNGON HE avTioTaon AeKAVNG MIKPOU peyéBoug (tg =

8,.884; p < 0.05) (Zxnua 14 kai Mivakag 11 ).

hl ATIOAUTN JIAPKEID WONONC
t9 = 8.884; p< 0.05
0,8 -

0,6
0,4

0,2

eAeVBEPO MIKPEC AEKAVEC

Zxnua 14. Mécol 6pol ¢ amoAuTng JIAPKEIOG TNG wONONG ToU XEPIOU KATA TNV
eAeVOEPN KOAUUPNON Kal TNV KOAUUPNON €AEVBEPOL pE avTioToon

AEKAVNG UIKPOU peyEBoUC.

Mivakag 11. Méool 0pol KOl TUTTIKEG OTTOKAICEIC TNG OTIOAUTNG JIAPKEING TNG wBnang
TOU XePIOD (sec) Katd TNV eAeVBepn KOAUPPBNON Kail TNV KoALuBnon

EAEVLBEPOL pE avTioTaan AeKAVNG PMIKPOU peyEBOUC.

EAe0BepO EAe0BepO e
(sec) MIKPEG AEKAVEC t-Tiun
(sec)

X+ SD 0.239 +0.03  0.296 + 0.05 8.884*

*p< 0.05
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ZXETIKNA SIAPKEID LWONONC

Mo TOV EVIOTTIIOUO TUXOV JlOPOPWVY OTN OXETIKN SIGPKEID TNE PAacNng wOnong
TOU XEPIOU KOTA TNV €AeVOgpn KOAUWUPNGON Kol TNV KOADUPBNon eAevBépou e
avTioTaon AEKAVNC MIKPOU HEYEBOUCG, EQPAPUOCTNKE t — test yia eaptnuéva deiypata
Kal JIOTIOTWONKE OTOTIOTIKA ONUOVTIKA MIKPOTEPN OXETIKN OIAPKEIN NG QAaong
WONONC Tou XePIOL KATA TNV €AeLBEPN KOAVPPNoN (tg= 4.501; p < 0.05) (Zxnua 15

kai Mivakag 12).

40
ZXETIKN OIGPKEID WONONG

t9 = 4.501; p< 0.05
32

24

16 20,14

eAeVBEPO MIKPEC AEKAVEQ

Ixnua 15. MeEool 6pol NG OXETIKNC SIAPKEIOG TNG wBNOoNg Tou XEPIOV KATA TNV
EAEVBEPN KOAUUPNON Kal TNV KOADPPNON €AsvBépou pe avrtioTaon

AEKAVNG MIKPOU pEYEBOUC.

Mivakag 12. M€ool 6pol KAl TUTTIKEC ATIOKAIOEIG TNG GXETIKNG SIAPKEING TNE winang
TOU XepOU (%) KaATA TNV €AeBepn KOAUUPNGON Kal TNV KOAUUPNnon

EAELOEPOL pPE avTIOTOCT AEKAVNG MIKPOU UeEYEBOLG

EAe0BepO EAe0Bepo e
(%) MIKPEC AEKAVEC t-Tin
(%)

X+SD 20.14 +2.64 22.1 £2.48 4.501*

*p< 0.05
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ATIOAUTN SIAPKEIA ETIOVAPOPAC

Mo 1oV €VIOTIIOUO TUXOV JIOPOPWV CTNV ATIOAUTN SIAPKEIA TNG PACNG TNG
ETIOVOQ@OPAC TOUL XEPIOU KOTA TNV €AeLBeEPn KOAUWUPBNON Kal TV  KOADUPNnon
EAEVBEPOL PE avTioTaoN AeKAVNG MIKPOU HEYEBOLG, €@PAPUOCTNKE t - test yia
egaptnuéva deiypata Kail dgv dATIOTWONKAV CTATIOTIKA CNUAVTIKA Jla@OPEG PETAED

Twv 000 ouvBnKwv PETpNoNC (19 = 1.589; p = 0.147) (Zxnua 16 kai Mivakag 13).

14 - ATIOAUTN SIAPKEIN ETIOVOQOPAC

t9 = 1.589; p = 0.147
1,2 -

@ 0,8

0,6
0.4 34 <
0,2
0
eAeVOEPO MIKPEC AeKAVEC

Zxnua 16. Méool 6pol NG armoAUTNG JIGPKEIOG TNG ETTOVAPOPAC TOU XEPIOU KATA TNV
eAeVBePN KOAUPPBNON Kal TNV KOAOPPRNON €AevBépou e  avtioTaon

AEKAVNC MIKPOU peyEBoLC

Mivakag 13. M&col 0pol Kal TUTTIIKEG OTIOKAICEIC TNG OTOAUTNG OIAPKEIAC TNG
ETIAVOQPOPAC TOU XEPIOU (Sec) Katd Tnv eAelBepn KOALWBNon Kai tnv

KOADBNGON eAevBEPOL pe avtioTaan AekAvng MIKPOL PeyEBoUC.

EAe0BepO EAe0BepoO pe
(sec) MIKPEG AEKAVEC t-tun
(sec)
X+ SD 0.34 +£0.06 0.37 £0.04 1.589

*p< 0.05
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ZXETIKN SIAPKEIN TNC ETIOVAPOPAC

Mo ToV EVTIOTIICUO TUXOV JIOPOPWV GTN OXETIKN SIGPKEIN TNG ETTAVAPOPAC TOU
XEPIOU KOTA TNV €AeVOgpn KOAUUPBNGON Kal TNV KOAUUPNON €AevBépou pe avtiotaon
AEKAVNG MIKPOU ueyEBOLC, €PAPUOCTNKE t — test yia e€aptnuéva deiyyata Kal dev
OlaTIOTWONKE OTATICTIKA CNUAVTIKN dlo@opd PETOED Twv dU0 auvBnKwv HETPNONG

(19= 1.611; p = 0.142) (Zxnua 17 ko Mivakag 14).

IXETIKN OIAPKEID TNG ETTAVAPOPAG
t9= 1.611; p = 0.142

60 -

cN

30 - I 27,96

eAeVBEPO MIKPEC AEKAVEG

ZxAUa 17. M€ool 6pol TNG OXETIKAC JIAPKEING TNE ETTAVAPOPAC TOU XEPIOU KATA TNV
eAeLOEPN KOAUMPPBNON Kol TNV KOAUUPNON €AeLBEpOL pE  avtioTaon

AEKAVNC MIKPOU peyEBoUC

Mivakag 14. MEool Opol KOl TUTTIIKEG OTIOKAICEIC TNG OXETIKAG  OIAPKEING TNG
ETIAVOQOPAC TOU XePIOU (%) KATA TNV €AeBepn KOALUPBNON Kol Vv

KOADPBNGON eAeLBEPOL pe avTioTaan AEKAVNG UIKPOU UeyEBoLG

EAe0Bepo EAe0BepoO e
(%) MIKPEC AEKAVEC t-Tiun
(%)

X+ SD 29.53 +6.21 27.96 £3.95 1.611

* p< 0.05
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ATIOALTN SIAPKEID TIPOWONTIKIG AN

Mo Tov eVTOTIIOUO TUXOV dIAPOPWVY TNV ATIOAUTN JIAPKEI TNE TIPOWONTIKAG
@ACNC TOL XEPIOU KATA TNV €AeVBePN KOAUPPBNON Kal TNV KOAUUBNon eAeuBEPoL pE
avtiotaon AeKAvNg MIKPOU PEYEBOUG, EQPOPUOCTNKE t — test yia eEaptnuéva deiypata
Kal OlOTIOTWONKE OTATIOTIKA ONUAVTIK ad&non TNg amoAuTng OIAPKEIAC NG
TIPOWONTIKNC PACNG TOU XEPIOL KOTA TNV KOAVUPBNON PE avtioTtaon AeKAvNE PIKPOU

peyeboug (tg = 16.018; p < 0.05) (Zxnua 18 kai Mivakag 15).

! ATIOALTN SIGPKEIO TIPOWONTIKAC PACNC
0,9 - 9= 16.018; p< 0.05
0,8 -
0,7 -
0,6 -

04 -
0,3 -
0,2 -

o, -
e\elBepo MIKPEC AEKAVEG

ZxNua 18. Méool 6pol ¢ améAuTNG SIAPKEIAG TNG TIPOWONTIKNC QAcNg TOL XeEPIOU
KOTA TNV €Ae0B0gpn KOAUUPNON Kol TNV KOAUPBnon eAeuBépou e

avtiotaon AekAvng YIKPOoUL peyEBouc.

Mivakag 15. MEool Opol KOl TUTIIKEG OTTOKAICEIC TNG OTOAUTNG OIGPKEING TNG
TIPOWONTIKNC PACcNC TOU XEPIOU (Sec) KaTa TNV €AeVBepPn KOAUPPNGON Kal

TNV KOAUUPBNOoN eAeVBEPOU HE avTioTaon AEKAVNC MIKPOU PEYEBOUC.

EAe0Bepo EAe0BepO pe
(sec) MIKPEG AEKAVEC t-tiun
(sec)

X+ SD 0.435+0.05 0.549 +0.06 16.018*

*p< 0.05
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ZXETIKN OIAPKEIN TIPOWONTIKNAC QAN

Mo TOV EVIOTIIOPO TUXOV JIO@OPWY OTN CXETIKI SIAPKEIN TN TIPOWONTIKNC
@AcoNGg TOU XEPIOU KATA TNV €AeVOEPN KOAUUPBNOT KOl TNV KOADUPBNON eAevBEépou e
avTioTaon AEKAVNG MIKPOU peyEBOLC, EPAPUOCTNKE t — test yia e€aptnuéva deiypata
Kal Ogv OIOTIIOTWONKE OTATICTIKA ONUAVTIKA dla@opd HPETOED Twv 000 CauVBNKWY

peETpnong (tg = 0.777; p = 0.457) (Zxnua 19 kou Mivakacg 16 ).

80 n SXETIKA SIAPKEIN TIPOWONTIKAC PAONG
{9 = 0.777; p =0.457

60
£ 40"
« 38,61
20 -
0 ¢ I
eAeVBEPO MIKPECG AeKAVEC

ZxAua 19. M€ool 0pol TNC OXETIKNG OIAPKEIOC NG TIPOWONTIKAG @ACNE TOL XEPIOU
KOTa TNV €Ae0Bepn KOAUUPNON Kol TNV KOAOUPRNGOn €AeLBEpoOL e

avtioTaon AekAvNg MIKPOU peyEBouG.

Mivakag 16. Mé&ool 0pol KOl TUTTIIKEC OTIOKAICEIC TNG OXETIKAC OIAPKEIAC TNG
TIPOWONTIKNC PAong Tou Xepol (%) KaTA TNV €Ae0Bepn KOAUPPBNON Kal

TNV KOAUUBNoN eAeLBEPOL PE avTIoTACT AEKAVNC MIKPOU HEYEBOULG

EAeUBepo EAe0Bepo e
(%) MIKPEG AEKAVEC t-Tin
(%)

X+ SD 39.05 +3.63  38.61 +2.80 0.777

*p< 0.05
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ATIOAUTN SIAPKEID N TIPOWONTIKIG PACNC

Mo 1OV €VIOTIIOPO TUXOV Ol0@OPWV OTnv  OTOAUTN OIAPKEId TNC UNn
TIPOWBNTIKAC QACNC TOU XEPIOU KATA TNV €AeLBePn KOAUUPBNON Kol TNV KOALUBNon
EAELOEPOL pPE avTioTOon AeKAVNG MIKPOU peyEBOUC, €QAPUOOCTNKE t - test yia
e€aptnuéva deiypata Kal dgv dIATIIOTWONKE OTATIOTIKA CGNUAVTIKI d1a@opd PETAEL

TWV 000 GLVBNKWV PETPNONG (19 = 1.837; p = 0.099) (Zxnua 20kal Mivakag 17).

1,4 - ATIOAUTN JIAPKEIA TNG UN TIPOWONTIKNAC @Aong

1o t9 = 1.837; p = 0.099

g . 0,78
0,6 -
0,4 -
0,2 -
° H
eAeLOEPO MIKPEC AEKAVEQ

ZxNua 20. Méool 6pol NG ammoAutng JIAPKEIAC TNG HN TIPOWONTIKAG @AcNng Tou
XEPIOU  KATA TNV €AeVOgpn KOAUUPBNON Kol TNV KOAVUPBNGON €AeLOEPOL PE

avtiotaon AekAvng JIKPOU HPEYEBOUC

Mivakag 17. Méool 6pol Kal TUTTIKEG OTTOKAICEIC TNG ATIOAUTNG OIAPKEIAC TNG UNn
TIPOWONTIKNG @ACNC TOL XEPIOU (Sec) KAt TNV €AeVB0epn KOAOUPBNON Kal tnv

KOAUUPBNOT eAeLBEPOL pE avTioTaoN AEKAVNG MIKPOU peEyEBOUC.

EAe0Bepo EAe0BepO e
(sec) MIKPEG AEKAVEC t-Tin
(sec)
X+ SD 0.755 £ 0.06 0.789 +£0.08 1.837

*p< 0.05

34

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 00:03:39 EEST - 3.15.193.10



ZXETIKNA SIAPKEID YN TIPOWONTIKNG @Aong

Mo Tov EVTIOTIIOUO TUXOV dlAPOPWVY TN OXETIKI JIAPKEIA TNG YN TIPOWONTIKAG
@ACNC TOL XEPIOU KATA TNV €Ae0BePN KOAUUPBNGN Kal TNV KOAVUPNON eAeLBEPOL e
avtioTaon AekAvng HIKPOU PeyEBOLC, ePaPUOOTNKE t — test yia e€aptnuéva deiypata
Kal OlOTIOTWONKE OTOTIOTIKA ONUOVTIKA HEYOAUTEPN OXETIKI OIAPKEID NG [N
TIPOWONTIKNC ACNC TOU XEPIOV KATA TNV EAeLBePN KOoALUPNoN (tg = 7.230; p < 0.05)
(Zxnua 21 ko Mivakag 18).

ZXETIKN OIAPKEIN UN TIPOWONTIKNAC @ACNC

90 t9 = 7.230; p < 0.05
63,38
60 - ¥ 58,94
N®
30 -
eAeVBEPO MIKPEC AEKAVEG

ZxAua 21. Méool 6p0l TNG OXETIKNG JIAPKEING TNG KN TIPOWONTIKAG QACNG TOU XEPIOU
KOTA TNV €AeVBepn KOAUPPBNon Kol tnv KOADUPBNon e€AsuBépou e

avTioTaon AeKAvNG JIKPOU JeyEBouC.

Mivakag 18. Méool 6pol Kal TUTIKEC OTIOKAICEIC TNC OXETIKNG  OIAPKEING TNG HN
TIPOWONTIKNC PACNG TOU XEPIOU (Sec) KATA TNV eAeVBepn KOAUUPBNON Kal

TNV KOAUUPBNON EAeVBEPOU [E aVTIOTOON AEKAVNC MIKPOU PEYEBOULG

EAe0BepO EAe0OepO e
(%) MIKPEC AEKAVEC t-Tiun
(%)

X+ SD 63.38 £3.47  58.94 +3.04 7.230*

*p< 0,05
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ATIOALTN dlApPKEIO LTTORPUXIAC EAENG

Ma 1ov evioTiouO TUXOV dlOPOPWV CTNV OTIOAUTN OIAPKEID TNG LTTORPULXIAC
EAENG TOU XEPIOU KOTA TNV €AeLOEPNn KOAUUPNGON Kal TNV KOADPPNON €AeLBEPOL pE
avTioToon AEKAVNC MIKPOU HEYEBOULG, EPAPUOCTNKE t — test yia eEaptnuéva deiypata
KOl JIATTIOTWONKE CTATIOTIKA ONUAVTIKA PIKPOTEPN ATIOAUTN JIAPKEID TNC LTTORPUXIAG
ENENG TOL XEPIOD KOTA TNV €AsVBEPN KOALUPRNON (19 = 8.427; p < 0.05) (ZxNua 22 Kol
Mivakag 19).

ATIOAUTN JlApPKeln LTTORPUXIAG EAENC
t9 = 8.427; p < 0.05

8e0
o
oo

eAeLBEPO MIKPEC AEKAVEQ

ZxNUa 22. MEgol 6pol TNEC aroAUTNG JIAPKEIAC TNG LTIORPUXIAE EAENG TOUL XEPIOU
KOTa TNV €Ae0Bepn KOALPPNON Kol TNV KOAUUPNnon €AeuBEpou e

avTioTaon AekAvng MIKPOU peyEBoug

Mivakag 19. MEool 0pol KOl TUTIKEC OTIOKAICEIC TNCG OTIOAUTNG OIAPKEING TNG
uTtoBpPLXIAC EAENG TOL XePIOU (Sec) KATA TNV eAeVBEPN KOAUUPBNON Kal TNV

KOAUUPBNON eAeLBEPOL e avTioTaaon AeKAVNG HIKPOU peyEBOUG.

EAe0Bepo EAe0OepO pe
(sec) MIKPEG AEKAVEC t-Tin
(sec)

X+ SD 0.841 +0.11 0.966 +0.12 8.427*

*p< 0.05
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2 XETIKN JIAPKEIQ TNG LTTORPUXIAC EAENC TOL XEPIOU

Mo TOV EVIOTIIOUO TUXOV JIOPOPWV OTN OCXETIKN OSIAPKEIA TNC LTIORPUXIOC
EAENG TOL XEPIOL KOTA TNV €AeVBePn KOAUUPNON KAl TNV KOAUUPNGN eAevBEépou pe
avTiotaon AeKAvNC UIKPOoU PeyEBoLC, EPaPUOCTNKE t — test yia e€apTnuéva deiypata
Kal dgv SIATIOTWONKE CTATIOTIKA ONUOVTIKY S1a@opd HETAED Twv 000 CUVONKWV

péTpnong (tg = 1.611; p = 0.142) (ZxAua 23 kai Mivakag 20).

ZXETIKN SIAPKEIQ TNG LTIORPUXIAG EAENC TOU
XEPIOV
t9=1.611; p =0.142

70,46
35 -
0 1 !
eAeVOePO MIKPEC AeKAVEC

ZxNua 23. MEool 0pol TNC OXETIKAG JIAPKEIAC TNG LTTORPULXIOC EAENG TOL XEPIOV KATA
NV €AeVBepn KOAUPBNON Kol TNV KOAUPPBNON €AeLBEPOL pE avtioTaon

AEKAVNC MIKPOU peyEBOUC.

Mivakag 20. MEool O6pol Kal TUTIKEC OTIOKAICEIC TNG OXETIKAG OIAPKEIAC NG
LTIORBPUXIAC EAENC TOU XePIOL (%) KATA TNV AeVBePN KOAUUPBNON Kal TV

KOAUPBNo™N eAeLOEPOL PE avTioTaa AEKAVNG UIKPOU PEYEBOUG

EAe0BepO EAe0Bepo pe
(%) MIKPEC AEKAVEC Etun
(%)

X+ SD 70.46 +6.21 72.03 £ 3.95 1.611

* p< 0.05
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2YZHTHZH - 2YMIEPAZMATA

ATIO TO ATIOTEAECUATO TNG £PELVAC TIPOEKLYOV CNUOVTIKA CUUTIEPACHAT YIO TNV
TIPOTIOVNGON KOAUUPBNONG. ZUYKPITIKA PE TOUG TIAPAYOVTEG TIOU €TTNPEALOLV TOV OEIKTN
OUVTOVIOHOU, TIoU €ival To PAKOC XEPIAC KOl N oLXVOTNTA, KOl I OXECN TOUG HE TNV
TOX0TNTA TIOPOUCIACTNKOAV CNUAVTIKEG OIOPOPOTIOINCEIC. ZUYKEKPIUEVA, TIOPOAO TIOU
0 O&iKtng OouvToVIOPOU €iXe apPVNTIKEC TIMEC KOl KOTA OCULVETIEID TO TIPOTUTIO
OUVTOVIOMOU METAEU TwV 000 XEPIWV OVTICTOIXOUOE GTO HOVIEAO TOU TIIAGIMATOC,
OlOTIOTWONKE onUavTIKA al&non Tou Oeiktn amo -13.5+4 ot -7.6x3.11 %. Ol
KOAUMPBNTPIEG dnAad TTOPOAO TIOU OeV LIOBETNOOV TO POVTEAO TNC avtiBeong r g
uTtEPOEDNC, e€autiag ¢ avénaong TNE avtioTacng avénaav 1o d€iKTn GUVTOVIOUOU G€
ONUAVTIKO BaBud. Auto gival cOP@WVO Kal PE TNV £peuva Twv Sidney et al. (2001).

‘Ocov a@opd TNV cuUXVOTNTa TNC XEPIAG, TIOPOLCIACTNKE Heiwan amd 0.84 = 0.05
oe 0.75 £ 0.06 KOKAoug/sec KaTd Tnv €AEN Askavng. Emiong onuavtikn peiwon
ONMEIWONKE KOl OTO MPNAKOC xeplag amo 1.85 + 9.49 oe 152 + 0.13 m. Agou
MEIWOBNKOV TO WPAKOG KAl N GLXVOTNTO XEPIGG QVAPEVOUEVO NTOV Vo MPEIWOED Kal n
Taxutnta amd 1.55 + 0.070 oe 1.14 = 0.08 m/sec. Ta amoteAéguata g Tapoloaq
gpevvag eival obuewva pe avtd twv Alberty, Sidney, Huot-Marchand, Hespel &
Pelayo (2005), o1 omoiol uTtooTApIEaV TwC 000 aULEAVOVTOV N KOTIWGN TwWV
KOAUUBNTWVY, TOC0 PEIVOVTAV Il GUXVOTNTA KOl TO PNKOG TNG XEPIAC.

O1 Keskinen et al., (1993) avéAuoav autd TO PAIVOUEVO G€ OXEan PE TNV alEnaon
TNC avTioTacong, N OTIoia ETTIPEPEL TOTTIKI] MUK KOTIWAON GTOUG KOALMPPBNTEC. U@V
ME TA ATIOTEAECHATA, 0 OEIKTNG CLUVTOVIOUOU aLENONKE KAl £TC1 Ol KOAUMPBATPIEG Eixav
KOAUTEPN EQAPHOYN TWV TIPOWONTIKWV OUVAUEWV 0@OU HEIWCOY TOV VEKPO XPOVO
METAEL TWV TIPOWOBNTIKWV PACGEWVY TWV dU0 XEPIWV.

H xpnoigoroinon TéTolag Popeng avTiotaong, OTwg €ival n Xprion g MIKPNAG
AEKAVNG OVAYKOCE TIC KOAUMPBATPIEC VO MEIOOULY TO XPOVIKO OSlAcTnUa  TIoU
HECOAOPBOVCE PETAED TWV TIPOWONTIKWY SUVAUEWY TWV dU0 XEPIWV. ZUYKEKPIPEVA, N
OXETIKN OIAPKEIN TNG €AENC Kal TNG wBnong auvénénkav oTaTIOTIKA CNUAVTIKA o

16.4 £ 1.82 og 189 + 1.96% kal amd 20.14 + 2.64 oe 22.1 = 2.48%, avtioTolXa.
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ZNUavTiKA adénaon JIATTIIoTWONKE ETTIONC KAl TNV aTIOAUTN SIAPKEIA TN WOnang amno
0.23 + 0.03 sec og 0.29 = 0.05 sec. ZUU@PWVA €ival KAl TO ATIOTEAECUOTA TwV Sidney
et al. (2001), mou O€ €peuva TIOU TIPOYUOTOTIOINCOV YyId TO KOAUPPBNTIKA XEPAKIO
€0EIEaV TTWG N OXETIKN SIAPKEIN TN PACNC wWONONC ALENBNKE GNUAVTIKA.

ZTOTIOTIKA ONUAVTIK al&non OJIATIIOTWONKE Kol OTNV OTIOAUT JIAPKEID TN
OUVOAIKAG TIpowBNTIKAG @aong (EAEN + wBnon) omoé 0.435 = 0.05 og 0.549 + 0.06
sec, KaBw¢ Kal GtV GUVOAIKY SIAPKEID TNG Xeplag amd 1.19 + 0.07 oe 1.33 + 0.11 sec.
Me BAOn Ta CLYKEKPIUEVO EVLPAUATO TIPOKUTITEL TO CUUTIEPOCHA OTI Ol KOAUUPBNTPIEG
€QApuolav yia TIEPIOCGOTEPO XPOVIKO JIACTNHO TIC TIPOWONTIKEG TOUG LVAMEIG, YE TOV
010 aKPIBWC TPOTIO OTIWG JIOTIIOTWONKE G€ KATACGTACEIC AUENUEVNC QVTIOTOONG KOl
komtwaong (Alberty et al., 2005).

Mo T¢ pn TPOWONTIKEC QACEIC TOUC YAICTPNUATOC Kl TN¢ Emavagopdc,
OlATTIOTWONKE OTATIOTIKA CNUOVTIKY UEIWaN OTnN OXETIKN SIAPKEIAN TOU YAIOTPAUOTOG
amd 33.8 + 6.02 o 30.9 + 4.75%, &vw) KOPIO OTOTIOTIKA ONUOVTIKT J1a@opa eV
EVTIOTIIOTNKE OTN @ACN TN EMAVOQPOPAC. AZIOONUEIWTO €ival OTI PEIWONKE Kal N
OXETIKA JIAPKEIA TNC CUVOAIKNC N TIPowdNTIKAG @daong amo 63.38 + 3.47 oe 58.94+
3.04%, Tou onuaivel OTI KATA TNV EAEN MIKPNG AeKAVNC Ol KOAUVPBATPIEC PEiwaav TNV
SIAPKEID TWV N TIPOWONTIKWY PAacewv (YAoTpnua +emava@opd) Kal avénaav tnv
OIAPKEID TV TIPOWONTIKWY @Acewv (EAENG +wBnong). Mapouola nTav Kol 1o
aroteAéopaTa Twv Sidney et al. (2001), ol oTtoiol XpPNOIKMOTIOINCAV W AVTIOTOCN
MEYAAD KOAUUPBNTIKA XEPAKIA.

ZUMTIEPOCHOTIKA, TIPOKUTITEL OTI Ol KOAUUPBNTPIEC KATA TNV €AEN HIOG AEKAVNG
MIKPWV OI0CTACEWY @AiVETAl VO OULEAVOULV T CGUVOAIKI OIGPKEIO EQAPUOYNC TWV
TPOWONTKWYV  Toug  duvdpewv, KoBW¢ au&nbnke o deiktng oCuvtoviopoU,
ETUTUYXAVOVTAG £TOI PIOC OTIOTEAECUATIKOTEPN TIPOWONON. ZUVETIWG, N XPHon TETOI0G
HOPENG avTioTaoNC, OTIWG EiVal N MIKPI AEKAVN OTOV TIPOTIOVNTIKO OXediaoud UTTopEi
VO ETUPEPEL BETIKEC ETUOPATEIC OXI HOVO OTN MUIKI dUVAUN TWV KOAUPPBNTPICV, OAAG

KOl OTO CUYXPOVIGUO HETAEL TwV dU0 XEPIWV.
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