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11 nupoioa fpevva anoterel ovvixet mponyoljtEvng xat unouronel va jieke-
tioet av xat 1dg 10 éye0og v Stutpén xar 1ou anhixov ermprdlet my end-
doon v nadudy Yaxlag 10 edv. Zro nelpupa Exafay jépog 18 vironeljeva,
9 paldniég xut 9 pabijrpieg g A” Anprotuxod jie péon phoda 9.7 xpovwv. Tyy
A1) 1ou nerpdyatog unotédeouy 40 mpaEeig hipovg dualpeang, 1wy onofwy o
Srarpetfog frav duyniprog agdjdg and 1o 10 éwg 1o 81, 0 duupég firay povo-
Ymeprog apiljtdg wid 10 5 €wg 10 9 xut 1o Ao nov énpene va fpelel Hray
povoyipog aplpdg and 1o 2 fwg to 9. H ekfruon frav aropuxd. Oha ta vito-
wefpeva Enpeste va A0govy voepd OXeg 11 pdEeLg daipeons ypiyopa xat owatd
L va novv 10 anotéhzopa. Kataypdpovray o xpovog Abong xat n andvino.
KaOc vioxefpevo, jtohig €dive 1o unotéheopa tng mpdkng, €mpene va Jten g
axoikig Ehvoe my mpakn. H oranonxnh avahvon €5eke 611 1o péyelog tov dat-
ptuy exnpedter oe otatioTxdg onavid fulpd 1o xpdvo Mo oe Oha ta enl-
neda, evid 1o péyeog tov mnk(xov empealet 1o xpdvo hiong povo ot enlneda
2.3, 4,5 xa 9. 1 orauota) avalvoy wwv Aubdv édetke 61, ora exlneda 1ou
Starpéim 5, 7, B xat 9 ou drapopts Twv Aaliv fruy oTaToTRbG oMjLavIkég, EVD
116vo oto extnedo 6 tou hixov ot Sapopts Twv Aabmv HTUy OTATLOTINGG OnjLa-
viég. H notor] av@hvon 1wy otpainyxav xat vy kutkov £dwoe enfong evbra-
(pépovra cupipueta. Ta anotekéojuata g fpevvug ougnudviat ot mhaloue twy

G VRUEXOVImMY EUIEIPIRGY EVERATY 1t eppvedovran pe faon Eva Drwpnuxd
joviého yia tn Aion nplkewmv dualpeang rov npotelveral,

A ABSTRACT

‘The present study is a continuation of a previous onc and was designed with
the aim to study whether and in what way the magnitude of the divisor or the
quoticnt influences ihe performance of ten years old children in carrying out
divisions. There were examined 18 subjects (9 male and 9 female) who were
students of the 4th grade of grammar school (average age 9.7 ycars). The test
| cmployed in the experiment consisted of 40 division operations in which the
divident was a lwo digit number between 10 and 81 and the divisor was a single
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I EIIAPAZH TOY METEOOYE TOY AIAIPETH
KAI TOY ITHAIKOY ETH AYXH APIOMITTIKON
INPAZEQN AIAIPEXHE

11 Mooy wov aptdjojixay npaEewv anaoyOdhnoe NPH T TOVG EXTTALDEVTRD i'd
WUOAOYOUG and TG apyig 1oV aunva (Thomdike, 1922 Clapp, 1924 Brownell,
1928 Knight & Behrens, 1928 Wheeler, 1939). Ot rpruvntic Hung autof, epap-
pékoviag Suipopeg pedddoug xat JetpHoeLg, npoundinoay va ffpovy 1) HuoKo-
Ma nov napovatdtovy ota tadd o SLAPOQOL GUVHVAG|LOL TV [LOVOINPLDY
axépawmv aptjiv orav npootilieviat, apapodviat 1 o amhaodoviat.

Iow ot or Suppes et Groen (1967) rau xupiuxg o Groen xat Parkman (1972),
ota mhaiow g Oempiag enekepyaoiug TANQOPOPLAY, FONOYIONOUDVIAG T XO0-
voeTpua avihvon peémaay Ty dLa v) Moy v apijurseny npakoy xa
g, hettovpyleg nov (pépouv 0e népag 10 £PY0 VT 010 YOU 1OV nadLov.

And ta téhy g denactiag 1960-70 pixol aifjcpy, aut 7 aepLoyi épeu-
vag, YVmo ) ux vouToa] 1 Yywarixi apulpmmxi, Exer OQUYKEVTPMOEL TO EVOLU-
(PEQUY LEEVYNTDY ALI(POPLIV TEPLOYHV TNG uyohoylug wa no)\ké? t'gu{w:g
e Srdepopeg Deampninds cppveleg £y 10 (pax;, U oo myiag, Tela c‘w(u
1w o epwTaTd oY WWUYOROTIY TOUG EPEUVITIG «wotoig: (a) g n
yvion twv apuljuby xat Tig th()unux{K, Flvat opyavmpEvy oty v (%)

[toteg elvan o hevtovpyleg e TG onoteg N Yyt vt Tpoaeyyileta xa
gpupprOCeTat xutd A0 Ty OUEEopmV apdkemv, wae (y) Towrg elvae o
uhhuyég rov ovpflaivouy ity nAia uTy apujuron) cui‘\)u‘n; o

11 épruva TG vonTug aptjuyuxiig GO0V PO THY nu’u‘n.xn ‘n)\uuu r?(_u
SMTEL NAPOPU EJUTELPLX(E L\‘Ql’“llll(l\:‘ T GIoudOTEPE IO EUTL WROPOVY:
(«) 10 piyelog 1o OfkAjIATOS, () 1 spaTiyxég enekrpyaoiag, '(7) 1
£On Ty Aabmv xaw (H) ayfon pengd v apthujrudy Aettovpyuny OIC

npbaleomng xat 10V oM oo, T eupijprata autd, O Kat oL OxE-
xéc Drwpnuxég eppuveicg, Oa RUPOVOLHO TO TV B THVTOjUL. ’
Ty fpeuva twv Groen xut Parkman (1972) o avaepipape, 37 nuadu

pabneég (15) xau patdirpteg (22) tng rpiu TAENG Anproton (ion nhaxic




LTS EVLCPU I WO I TO YL 1T TIPAET) THo

flakhorav oe 006vn xat 1o VILOXE(HEVO Oy mpd Tt 1o ablporopa étoviag éva

und ta TATHTOU TOV OOYHVOU JT01 Bowoxdray Wpoota tov, aplhpunpéva and
10 0 € 10 9. Zuyypbvac, raraypagporav o 3pdvog aviidpaong.
Me Baon toug pEoovg xpbvorc avtidpaang tou xdéle vItoxeytEvoy oL Groen

xai Parkman i eyEav névre Ormpnrxd oTua, ov oL (SLoL TPOTELVaY, Xy

10 YEVIXO anotédeopa fay 6T 1o “novtého tov HxpbTEpOU Mpoalietéoy”
rpuf]vr’ur rakiepa ta dedopéva. To HOVTEAO auth vrobEter tnv vnapkn evix
VOEQOU PETONTA i Do Aettoupyfec. H pia AeLtoupyia elvat 1) tonob mon tov
eTEN™ o€ jic opropévn Ty a n GAhn efvae 1o avéfaopa tov HETONTH avh
éva e jia dadixaoia Opota e Ty aplpmon. Luvendc, n np6oleon ovvre-
Xeltan pe v tonolétmon tou HETENTA 010 HEYaAUTEQO and Touc Hilo apth-
1OUE xat to avéfaopa tou RETENTH avd fva tHoec Popfg 60eg elvat o Juxp6-
tepog aplpnbe. O ypbvog g ronobétmong tou METPNIN 010 2 Y To 9 napa-
péver idrog. O x00vog enlone mov nalpvel 10 avéBaopa tov WETPNTAH avd éva
eivar aveEdpntoc and to nboeg Popég a avéfel o perpntig (Br. Mdéviov-
Baxdhn, 1981, aek. 56). “Erot, o aXrayég 010 x6vo Ao avIxatomntp(-
Lovv ) Aettovpyia e aplOpnong nau efvar avaroyeg Tov pxpbrepov nPO-
obetéov.

"Eva GAdo flaowd evpnia twv Groen xar Parkman frav 61 o x06vog avri(-
BOAoNG 1wV VIOXEYEVDY avEGver avahoya pe 10 néyefog tou npofAipatog,
600 drhady o o npooletéor yivoviar neyokdrepol apiOjiof, 1600 n Aon g
TPAENS malpvey neQoadtepo xpbvo. EEalpeon avron tov YEVIXOD evpripatog
anotékeoav ou npakeic 1wv dio Ojtouwv npooleriwy (m.x. 343= 1 646=), o1
0N0iEG MapOVoLALovy mo olvrojtoug xebvoug aviidpaonc and 6,1 O guve-
Tayovrav oL npootke oL avrmy 1€ 3aom 1o poviéro tou 1xp6TEQOL Npoale téov.

Pf(m’x toug Groen xat Parkman (1972, oed. 335), n Aon twv npaEewy
TV elyarmo ypiyopn anb 6,1 ba Engene, yatl 1o voxeijievo £xeL ano-
iynpovedoet v op0#h an@vinon oty HaxEOXEOVN pvipn xau XOnoyromoe(
KATOLA G INYLKE Tayeiag avaxknodig . Zuvenax, v Aetrovpyla tng np6-
oleong ahhdten pe Ty axia xat A6 RATAOREVUOTLHA YiveTal AVATTIOOYmYLXT,

I enidpaon tou peyéloug tov npofAipatog emBefatdinxe and ToAAég
VEOTEQEC CPEVVEG OV EyLvay pe vnoxeipeva tadLd tov Nnmaywyeiov fux
VEAPOUG VI (]lmpunn & Ashcrall, 1985 Siegler, 1987q Koshmider &
Ashcraft, 1991).

O €pevveg mov axorottnoay efefaiwoay, eniong, 1o Oewpntnd np6-
VRO 10V JixpOhTEpo mpoaletéou xat tdeikay 6 n aiOymon eivar n Baowd

(Svenson, 1975) xat Ot 1o ido ovpfaiver xa pie touc apyoie pabnt'c e ya
Aotepwv takemv (Svenson & Broquist, 1975).

Ot Woods, Resnick nuw Groen (1975) £dmoay oe taudud tng Seutépac xat
TETAPTNG TAENG AnpoTinon va Aioovv ankhig npakitg agpaipeonc, a1 onoiec
0 peyak 01epog apthjide irav (0og A pupdTepog tou 9 xat onxav 6t Ta -
a epappooay tv apibnen pe S0o drapopetnig vonuég dStudtnaaiec. |1
pia duaduaoia mephapfave ty aplOjinom 1pog T xGtw ard 1o peyak it EQO
apLbpd g npakng 16aeg popég Goeg Arav o pirpdTEPOg aptjtd f mpog Ta
nave and 1o pwpdiepo aptud g mpdkng 16oeg Popig doeg xpELaLovTay
yia va gpidoouy 1o peyakitepo apubpd.

Qg npog 1ov nokkamkaowaopd, vnapyovy dedopéva (Jerman, 1970) now
detxvouv 1L o palintég g tpitng €wg xau tng éxtng takng Aivouy Tig mpd-
Eerg mohkamhaotaapod epappdtoviag Hrapopeg oTpatnyéc npoolftouy,
dmhadA, 10 juxp6TEQo apd TH0Eg Popkg bakg elvar o peyakHtepog apidyude
g nEAENg (emavainrrikg pdabeon), fploxovy to yuvéjevo e fion 1o Lo
yvwotb yrvbjevo dporwy apuudy, .y, Sx6=, 5x5=25, 25+5=30 [dnhadq
nx(n+1)] f 5x6=, 6x6=36, 36-6=30 [dnhadi nx(n-1)] xat ypnoytomoroiv
tov xaviva nov apopd tov nolkankadwaopd evog aptbpod pe 10 0 { to |
oug avr{oTouyeg npdkeLs.

O Siegler (1987a, 19873) elvar o egevvniig nov édwoe peyakdteQn
TPOOOYA 0TLG GTRaTNyKEg OV epapidLovv Ta nadid oty Aion twv apuyn-
wxdV PaEewy nat vroypdpyuoc m onouvdutdtd tovg. Katapyiy, o Siegler
jte 10 ouvepya tou Robinson (Siegler & Robinson, 1982) éxave jua épruva
oty onoia Oyt povo ypovopfrpnoe 1y Ao Twv tpdEewv adr@ nat xeaté-
Yocpe pe BivIEo 1 OURIEPLPOPE TwV VIOXEYEVV TOV, TTOV Tay udLd Tov
Nnmaywyelov teoadpuwy raw névie ey, 6tuv npoonaloioay va Aoouv

npdEerg mpdoblieong jie Toh 0 juxnpo i npoaletéoug (O peyahitepoug and 1o
5+5=). Tlapatipnoav 6w ta tawdid g nhuiag avtig epapjtdovy otxt-
Ao otpatywdv, ypnoytorotohy dSnhadi ta daytukd toug yra va apbpd-
aovy, apuithto iy guvay 1@ evid xottatovy ato xevd, Hivouy to dpotopa xwpig
va peTpoiy 1a day1vka Toug, 1a omoit OjuaGg £X0VV avaonRmoa | TEhog ava-
®aholv to Ghporopa and my pvipm. Tva dike evpnpa g épevvag dlltr’}g JLE
iaitepn omovdatdmra Rrav 6L 600 o “dSvoxokn” elvar n npdkn 1éoo o
ouxvé T UIOXE(EVU RATPLUYOVY 0TLG 0 TpaTNyéS aplDjmong.
Me f3@on ta evpipuata avid, o Sicgler xau Shrager (1984) dwatimwoay
TO LOVTERO TG “RATAVORTC TwV GUVELRIUOV 1 TG “EMAOYIG Twv GTpatnyl
OV (A Maviov-Baxdkn, 1992, ock. 134). Ze avtd, 800 efvar ta xHpLo



DTOLELT. 1) AVARUPaOTaun g yvwong xaw n Afl'[()\lQ‘{l(l Tov EHEVCQYF.L (8]
- avtiy. Q¢ npog Ty avanap@otaon, 10 poviédo violfter HtL ta nadLd vy
dEouv guveLppG TG enytpovg MPAEELS jie anaviioelg, 0pléc xat eomoipui-
veg. O ovvelpjrol jetaEd xdbe npaEng wat 1w subaviv anaviioedy g elvat
SuapopeTixic Loy vog, eEmtidg tng dLapope g doxunong. O gvvetppoi avtol
anmotehoTv pua xatavopn ov popel va xdpet SLapopeg poppéc.

H Aertovpyla mow enevepyel oty avanapdotaon tng pvipng mepthap3a-
VEL 1PELG dradoxing PAOELS: TNV avxAnon tov anotehéopatog, v enekep-
yaoia g avéxknong xat ty aplOpnon. H andgpaon rov tadiod va eyrarta-
Aelper 1y npoondbela g avaxAnong Tov anoTeREoRATOg XaL Va TPOXWOT-
oL o1n bebrepn 1 toltn gdon ekaprdral anb §lo cowtepunfg TLES: TO XPL-
THPLO EJITLOTOGOVAC Xt TO KOG NG avalAtnovg.

O Asheraft (1982, 1987, 1992) pe toug ouvepydteg tou (Ashcraft &
Fierman, 1982° Ashcraft, Fierman, & Bartolotta, 1984), aviiBera, oe pua
0eLpd rerpapdav xuplog enarilevong tov anotehéapatog, ota onola jeké-
MOE TG 1 adLd Tov Anjotiko tavtlouy g oplig A eopalpéveg MoeLg
npdEewv pdoleong xat moAkankagiaopod, Sratinwoe éva poviélo ai-
Ppuva pe 1o onolo n Ao twv apuntudv tpéEeny elvat faowd avanapa-
ywyuei Aettovpyla (Bh. Maviov-Baxdhn, 1992, gek. 133).

ZOppuva pe 1o [Loviéro “avlxinong 1wy aptpuxdy yeyovotwy” tou
Ashcraft, 1o ankd apupnund yeyovdra g npdoteong xaw tov stolhanmha-
oLaopov £xovv anobnuevlel otn paxpbdyxpovn pvipn ot éva opyavopévo
windwjua e akknhoouvvdedpevoug x6povs. H npoofyyion xat avéxinon tou
anoteAiopartog and 10 xixwpa yivetaw Stapéoov juag Aertovpylag ekd-
nhwong g dpaampronolnong. H woyis i o fabudg tng nmpooeyyioydmiag
®at g oxtong petakd rwv xoufov Tou xuxkdpatog elva 1a 00 mo onua-
VI Yapax oot tng dopuig 1ov xukkdparog. H qion tng Sdaoxariug
G AQUINTIXAG ®aTd T SAPXELT TV TIPOTOV OXOAXDY TaEewy ®at ot Sa-
(POPEG WG TPOG T OUYVOTHTA EpPAVLONG TwV empéPous npdEewy éxouv Gueon
En{Twon oty WxH g avantapdotaong Tou TEofAfpatog oty paxpdxpovy
pvapn. Ta Aabn atyyvong mov tapatnpoiviar ogethoviar oty HpaopLo-
ntoinon mpoaxeipeviov xopwv.

ngbuudu ota eidn twy daldv xat 1 oxéon petakd npdobeong xat mok-
Aamhaotaopon. O Campbell (1987, 1990) pe 1oug ouvepyéteg 1ou {Campbell
& Graham, 1985) elvar ou epevvniég mov €dwaav Wiaitepn npovoyn ota eldn
v Aalkdy tov xdvouv ta nadid. e éva and ta nepdpatd toug (Campbell
& Graham, 1985), édwoay oe noudrd g fevtépag fwg xar Tng Extng TaEng
Anpotiod va hioovy ankég mpdkeig oA amAaciacpol xat xatéypapay oyt

v

novo 10 xp6vo hiong ahrd xav ta Miln avidv. Beixay vpniic ovoyetivei
retaED tov habov Twv vroxeytévny xat t1ov xpbvou AMong avuiv otic em-
nEpovg mpdketg. To 7o onjravind Hpwg edpnpa frav 61 1a nepLoodTrpa
AGbn twv aduby frav anavifoeg o€ GAkeg anhéq npdakeig tolhankaoia-
opo?¥ g (duag owoyéverag, . 3x9=18. AXAn pia xamyopla raldv fray
T YLWOPEVE AAAWY OUVOVAOIWDY, SLAPOPETLKHY OIXOYEVEUDY UTth QUTEC OV
eEetGtovray, my. 4x8=32.

TTolég €pevveg EdaiEay emiang 6t av doboiv npdEeig mpdalear e copak-
pévn Aoy, otny onofa Hjung avri yua 1o dlpotopa £xer dolel 10 yLvopevo v
&0 apparv, my. 3+4=12, 0 xpbvog taitong g Aong wg 0pig A topak-
pévng avkaver (Winkelman & Schmidt, 1974° Miller, Perlmutter, & Keating,
1984 Hamann & Ashcraft, 1985).

IV avté ou Campbell xaw Graham (1985) vtootipiEay 10 “poviého g
auvelppwng tapeptddLong”, Tov oroiov ot fagwxfg vtobioelg eival o eEfg:
Kabe mpdEn €xet ovvdelel ﬁ: Eva 0ivolo and vnoyipreg araviioeg, opléc
N eoarpéveg, ot Eva xOxhmpa, xat kabe andvinon éxet ouvdelel pe mokhég
apLBnuxég npakewg 01o winhupa avtd. Otav Solel éva mpdinpa, éva oivoro
and mbavég voypLeg anavijoeig SpagTNPLOTOLELTAUL GTN JLVijLn, xau 1) TayD-
upa, 6mwg xa n mbavdnta avixnong xGnotag vrtoyipLag andvinang, ov-
wrepthapBavopévig xat tng ophig, anotelel ouvéptnon Tov eunédov dHpaotn-
OLONOINANG AUTIG TG VIO PAPLAG avInong o€ 0xéan pe to utinedo dpaotn-
pronoinong twv GAwv anavinoewy nov 1 ovvaywvitoviar. "o, nanotehe-
opandImra g avixrinong kabopiletut and T OXETA LOXD TV GUVED|LDHY
nov gvvaymvLovral xat napepfaivouy ) tapepnodiovy  Aettovpyia ava-
whnong. H dpaotnpronoinom juag eapakpf vig anavinong peudver tny tayo-
mta avéxAnong Tg 0pbiig andvimong 1 0dnyel o¢ copakpévy aviidpaon.

Anb6 ™ odvropn emoxdnnon g oxetnig ifiitoypapiag npoxintel o1
n pogoyf 668ne ot npdobean xat Tov TOAarAacwopd, evd n Aoy twv
apipunuxdv npdEemv Stalpeong and ta taded dev £xei epevvnlel. Ze nponyoo-
pevn €pevvd pag (Maviov-Baxdhn, 1992) npoonabioaye, npmtoy, va eEetd-
oovpe g ta madtd nhxtag 9 xav 10 xpdvwv Aivouv mpakerg mhipovg xat
atehoUg SLafpeong pe ovoyipLo xat duiplo dtapetio xut, deltepoy, va
diaoupe Eva Dewpnuind joviého Goov agpopa t A ion Twv npdEewv duuipeorg.

Zuv épevva avti sujpav pépog 60 voxeijteva, ava 15 padntég xaw pali-
TPLeg NG Tplng xar Terdpng TaEng Anprotikoi, ta onoia éhvoav voepa 36
npakeig Sralpeong. O jotg and g npakeg (18) qrav npdkelg xwpig vnd-
houno, evd ov Ghheg progg (18) frav mpdkeig draipeong pe vidrowno. Kau
atovg 00 Tonoug 1wV mpakewy ot jiogg (9) eiyav dupipro dratpetéo, eva ou



(rog rlve dupnprog apulichs, xupavotay and () fwg 20, Ze Oheg wg npakew o
drapfng xaw 1o mkixo, 1o onofo fnpene va Bpebel, qrav povopigprot apul)
pol. H ebfraon frav atopunn xaw xGhe voxelpevo €rxpene va hioel pla- jiia
Oreg ng mpakeLg duadpeong yoiyopa xat optka xat va ner 1o anotékeopa. Kot
yodepoviay o xpbvog Abong xat ou eopakpéveg anavinoag. Ta voxeljeva
nepLéypacpay eniang tov 1pdo e Tov ontoio Avoay Tig ermytépoug pdLeg.

H otauotxn avalvon tov xpbvov aviidpaong twv voxetpéviy £6eEe
Ot n Abon v npdEewy atehotg duaipeong mpobnoliter onpavin tepLo-
a61epo xpOvo and 6,1 n Abon Twv np@Eewy mifipoug duaipeong. Ta (dua ano
tehfopata mpofxupav xat 60ov apopd to SLPRPLo SLatpeTéo o oxéon pe 10
JLOVOYTPLO DLaLPETEO.

H oranown avahvon wov Aalamv €6etke 6t 0 TO0G tng TPAENG (thi)-
pnG-atehng) dev avEdver 1 eapalpiveg anaviioelg, ta nadd dSnhadi g
nuiag avtig fpioxovy 1o vndhoino tng utehotg datpeong ywelg Aabn. To
o evirapipoy, Ojung, edpnpa Nrav 6t ta radd g Tplng xat Tetdpng
Anpotxol xavouv oe anpuaviexd Babjnd meproobdrepa Adln 61av o dratpe téog
elvat povopiprog aptipds apd dSupagLog.

21 oOugHTNoN TV anoteheapdtwy vootnolyOnxe 6t avtd to aviiga-
16 anotéheopa Selyver o1 ya Ty oplhtnra i pn twv avudpdoewy “faot-
nOg napayovrag dev eivat o apuidg twv Ynplwy touv datpetéou, akld n
oxton petakn Starpetéou xat Statpétn, 10 mdoeg Snhadn Popiég 0 duaping
xowpder ato dratperéo. To edpnpa avtd akiter va epevvnlel mepartépw”
(Mdéviov-Baxdakn, 1992, oe). 144).

"Eva @Aho onpavixd ebpnpa tng TEonyoUpEvNg €QEVVAS jLag TPOEX s
and ny avaivon twv Aextixdv avapopmyv. To jeyak itepo mooootd twv nat-
Suov Ehvoe 1ig npaketg draipeong epappbdLoviag Tov avieotpopé vo Ttokka
mhacaopd (T waEn 87.7%, A" 1dEn 99.52%)."Eva pwpdtepo too0otd vio
ueyEva £hvoe g mpdkeig dalpeong eqappdlovrag v exavaknmui 1pd
aleon (I'" 165N 9.1%, A~ 1GEn 4.4%). Zuvenmg, n enavahneiwg agalpean,
nov Hrdaoxerar 010 ayoXelo wg faoxbg 1pdog Abang twv tpdLewv Saips-
ong, dev poTpdtal and roug pabintéc xat g pabtiroeg g I xar A ™ 1akng
Anpotko. Egappoletat, mpaorov, o avieotpapyé vog toAhanhaotaopdc xat,
deitepov, n enavaknmuxd npdaleon. Xwoig apgBoria 1o edprya autd eiva
oA onpaviixd and didaxtixig TRevpds.

H nagotoa épeuva fyive yua va peketnel pe guotnpuatid 1podmo a) n end
dpaon tou peyéQoug tov duarpétn xac 3) n entdpaon tov peyéboug tov nnhi-
®xou o1y en{doan twv pabnrov xat palnrpudy g A~ tdEng Anyjlotio. Em-

AUILHFONG TTOY £OUjLE MPUIELYEL USVILVIUUSIARAGAL], 8.2 240y s 0 iie N7}
LT g TG Epruvag HEPLOPLO TTRAJLE e TAtdLE T A7 TaEng Aypon
X0, yuatl autd ploxoviaL or £va i tafannd 01AdLO KA T TO OTOTO JTFPVOUV
Wwrh 10V oA aTAaotaopd a1y Suaipean

Ao frav ou apywxig vitolioeLg g fpEuvag: a) 600 AUEAVEL TO TIAIXO,
Evid 0 dtatpétng pEver o IdLog, 1600 auEavouy 0 YpOVOg Aong xit A
v [0xpovoy nadudv xat i) 600 GUEGVEL 0 SLAETNG, £VeD TO TINADO pEver

10 (510, 1HO0 auEAvouY 0 ¥POVOS AUMG Xt Ot EOEANIE VEG ATTUVINOELS (ITOV

Ms0odog

Y oxeipeva

Tto nelpapa hafav jiépog 18 vrtoxe(peva (9 ayopa xar 9 xopitow). H
péon Nwia wwv VIOXELLE VY TV 9.7 ypdvwv. Ol 1 VITOXEE VA nuay
jabnrég xaw palirpteg e A * taEne Anpotieon tou Tepapauxod Zyokelton
tov ATLO. xat eiyav didayet t duaipeon. H OUPLETOYR TOV UTTOKELIEVIDY
oty épEVva Rray glehovin
Yin

Tryv 0AN TOU TEPAEIUTOG ATOTEREOUY 40 npaelg MARPOUS dutiprang, Twv
onolmv 0 Satpetéog Rrav SuPngrog appdg and 1o 10 fwg 10 81, 0 Suapf-
g frav povoyrprog aplijds and 10 5 £m¢ 10 9 (dhadi 5, 6, 7, B L 9)
®at 1o fInA{xo, 10 oolo Erpeme v fpelet, frav povopigog aptpdg ad 1o
2 fwg 10 9 (dnhadi 2, 3.4, 5, 6,7, 8 xan 9). T w@be drarpétry o MPAEELG,
firav 8, eve) yra xd@le Tnhixo ot pdkeg frav 5 (Ah. Tivara twv MpdEeoy
Aualpeong).

AnoxheloOnrav o duatpfteg 0 fwg 4 xau ta pina 0 xau 1, duot faot-
®OC OXOTOC TOW MELPAPATOG 1Ty Va peretloly oL PAEFLG Suuipeong twv

onoiwvy 1o enledo Svorokiag frav o vymAd.



JILVURUL LUV 11 PUCEWV ALULPEOTIG

mk(x() Avarptang
5 6 7 8 9
2 10:5=, 12:6=, 14:7=, 16:8=, 18:9=
3 15:5= 18:6=, 7=, 24:8=, 27:9=
4 20:5=, 24:6=, 28:7=, 32:8= 36-9=
5 255=, 30:6=, 35if=, 40:8=, 45.9=
6 30:5=, 36:6=, 42:0=, 48:8= | 54.9=
7 35:5=, 42.6=, 49:7=, 56:8=, 63:9=
40:5=, 48:6=, 56 7=, 64:8=, 72:9=
9 45:5= , 54:6=, 63:0=, 72:8=, 81:9=
Awdixaoia

H épevva fywve ota pfoa g oxolurig xpovedg xau n ekitaon frav awn-
pod). Oha ta vnoxelpeva éngene va Aoouy xa 1g 40 npakewg dratpeang, ou
onoleg mapovoLdotray pe tuxaia oepd. Kata my eEétaon, xdle unoxeijievo,
agol dxove 1ig 0dnyit, Avve dbo napadelypara npdkewmv dualpeong, dpo.a
pe g mpdkeg g UAng. Zn ovvéxera, ou mpdkewg dralpeong expwvoiviay
pia-pla xaw 1o vronelpevo énpene ve 1ig Aioew voepd, oo ywvbtay no ypi-
yopa xat owotd. Kataypapdray o xpbvog mov pesoraBoioe and m oty
nou Gpxite 1 expdvnon g npdEng péxotg 61ov 1o untoxelpevo Eeye Ty (-
vaon. Znperwvotav axbpn 1 andvinon tov voxetévov. Apfowg jtoke o
vtoxeljevo €xeye 10 anotéheopa, eEnyoioe i axpifig élvoe v mpakn.

Anotedéopata

O Tlivarag anotekeopdrwv 1 epovotdler tovg péooug ypdvoug hiong
ot devtepOrenta Twv 10ypovwy ayopuidy KL XOELIOUHY ratd darpétn xit
RuTd mkixo, 6110¢ xaw g Tumikég anoxhioeg avtdy (BAéne enfong Zyi.a
I xaw 2). And g enytépoug tyiég npoxdinter dui, nopd g eEalpfoetg, 660
avEGvEL 0 dLapétng, evid 1o Tnhixo pEver 1o (do, 1600 avEAveL xat o xps-
vog Abamg nat 6t 600 avEaver 1o Inhixo, §vi o Suapéing péver o (dog, 160
avkver 0 ypdvog avtidpaong. O tummég anoxhioeg deixvouy, enfong, 6t
pe 1y avEnoy 1ou peyéhovg Tov darpéty xat tov tnhixov yivovial o pave-
pEC oL atopukig Hrapopfg Tov delypatog,

N /
IMivaxag 1

Mioow xpovow Miong wet Twrodg Aoxdiong (o AapEviiion) artamy or dotrpoke-

nuee (sec) wv 10xpovanv ayopuiny 3t xopLtoudhv xatd duatpé 1y xat mophixo

ITnkixo Awapiing

5 6 7 - 8 9

2 2.55(1.06)  2.42 (.66) 2.52(.62) 4.88 (5.01) 3.01 (1.08)
3 2.62 (.95) 491 (1.91) 3.11¢1.38) 7.19(7.42) 5.17(3.53)
4 336 (1.41) 591 (5.46) 5.75 (4.86) 4.71(2.64) 8.55 (5.84)
5 3.71(231)  408(2.59) 7.63 (7.62) T8RS (10.72) 16.05 (24.88)
6 418 (2.62) 659 (11.60) 11.60 (16.10)  6.90(6.53) 12.13 (16.44)
7 5.67(4.94) 10.01 (13.85) 11.99(17.00) 12.89 (18.05) 11.29 (19.70)
b 591 (6.11)  7.90(7.84) 9.08 (9.50) 8.64 (8.78) 10.08 (21 8Y)
9 7.69 (6.54) 1098 (10.80) 16.41 (27.14)  5.76(5.130 521 (6.16)

Xpoévog Abarg (sec)
1

Finkixov

—-—
—+)
e §
-8y
—— A
—O—1
Ot
"

" ] L 1 1 S
A}

Avnping

Ipjpa 1. Mfoog xpovog Mang ot Seutepdhenta tnv 10300 vy (yopuiny X xopt-
M S XQ S - L ¢ You ¢
TOUDY OTOVG ETUpE PO dapiteg xatd mhixov.
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Eynipa 2. Méoog xpdvog Abang oe devtepbrenta wwy 1 Oxpoviov AYOPLAIV KL XOPL-
Ty ota empépovg nnhkina xatd darpérn,

Ou peyakitepor pégot xpbvor AMiong xat tunxég anoxkioeig vipEav ot
napaxatw xpdEeig:

63:7=(9), x=16.41 sec., SD=27.14 / 63:9=(7), X= 11.29 sec., SD=19.70

45:9=(5), x- 16.05 sec., SD=24 88

56:8=(7), x 112,89 sec., SD=18.05

54:9=(6), x=12.13 sec., SD=16.44 / 54:6=(9), x=10.98 scc.. SD=10.80

49:7=(7), x=11.99 sec., SD=17.00

42:7=(6), x=11.60 sec., SD=16.10

72:9=(8), x=10.08 sec., SD=21.89

Av auyrpive xaveis g Titic avtég (U0QEL Vo tagatphoet Ta eEig: (a)
2ug nepoabrepeg npakeig o duatpéng elvar peyakdrepog aptbipog and 6,1
10 nnAixo, myx. 45:9=(5). (§) Ov npakets draipeong otig omoiec o duarpetiog
tiva (drog apibiag —ouviug Reyahog apLiuoe— ahhd o dranpéne evakhbo-
octar pe 1o nnhixo, ny. 54:9=(6) / 54:6=(9), 1 10 avi{oTpopo, TapovaLd-
Louv enfong peythovg jtéooug xpbvoug Aboetg xat tuminég anoxiloec. (y)

Zug napandve nphketg, npdrov, o Sratpbng elvar peydhog apLpnde xat,
SevTEPOY, 10 I (XO.

Lo

#éG anoxhiong otg mpakeg:

81:9=(9), x=5.21 sec., SD=6.16 xat

72:8=(9), x=5.76's¢cc., SD=5.13
yrati efvar mpaypatxd okl aiviopot, av cuyxptlody e TG Ty Twv napa-
mAfouwy TRaEewy. Zug npakewg autég xat Ta To0001G Twv Aalkby elvat juxrpd-
Tepa and 6,1 ong mapanknoweg npdakelg.

H grationxn avakvon 1ov xpdvou Aorg pe Ty avalvon Stax pavong édeks
6t 1o péyelog tou duapétn duapopomorel ae ompavtind Babpd 1o xpodvo hiong
o€ Oha ta enineda, evd 1o péyellog Touv mnAixov drapoponorei oe onpavixd
fabpbd to xpovo hiong ota entreda: 2, 3, 4, 5 xan 9 (Bhéne [ivaneg 2 xan 3).

Nivaxag 2
Tuyfg tou F xan eninedo anpuevundujag 600v apogi 1o
POV Aiamg xatd duarpén

Avarpfng Tyifg rou F Eninedo onpravuxdmrag
5 [(7,119)=6.55 p<.001
6 F(7,119)=2.76 p<.011
F(7,119)=3.66 p<.001
8 F(1,119)=2.05 p<.054 &
F(7,119)=2.88 p<.008
Iivaxag 3
Tyig tov F xan enlmedo onpavixdinag 600v agopd 10
" x00v0 Ldong xat@ nnhino
v S
Auapieag Tyuég tov IF Eninedo onpravindmuag
Z I°(4,68)=3.95 p<.005
3 IF(4,68)=5.13 p<.001
4 F(4,68)=5.18 p<.001
5 [(4,68)=3.63 p<.010
9 F(4,68)=3.21 p<.018

O IMivaxag 4 deiyver 1ig exarootiaieg avaroyleg 1mv habiv twv voxeL-
pEvoy xatd dStarpftn xaw kard mhixo (Bréne eniong Zynpua 3 xat 4). O tpég
QuTég YEVIRG Ouppvo Y pe Toug péoovg ypdvoug Aong, deiyvouv dnhadh
ot mapa tg eEapéaetg, 6oo avEdver 0 Stapéng, evid 10 InAixo péver 1o
510, 1600 avEavouv ta kaln xar 611 o0 1o T iko yivetat peyadtnepo, evio

o dratpéng pévet o dLog, tHoo ta haln yivoviat neoloodrepa.
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npakeg

54-9=(6). 50% [ 54:6=(9),27.77%

24:6=(4), 44.44%

48:8=(6), 44.44% [ 48:6=(8), 33.33%

45:9=(5), 38.88% [ 45:5=(9), 33.33%

42:7=(6), 38.88% [ 42:6=(7), 33.33%

472:7=(6), 38.88% [ 42:6=(7), 13.33%

49:7=(7), 38.88%

56:8=(7), 38.88% / 56:1=(8), 33.33%

64:8=(8), 38.88%

36:9=(4), 33.33%

63:7=(9), 27.77% | 63:9=(7), 22.22%

TuyrplvovTag TG TYEG VTEG TPOXVTTTOVY Ot TAQaXATH SUTLOUDOELS:
(a) Tug neploadTepeg MPAEELS O Hratpéng elvat peyakITeEPOg aptijog and
6,10 10 nnhixo, 1y, 54:9=(6). ((3) Ou mpdEerg dratpeong otig ONoLEG O HLat-
petfog etval HLog apuyoc, ouvihag jeyhog apLdjidc, ahhd o Srarpéng evak-
LaooETaL e 10 TnAino, 1y, 48:8=(6) / 48:6=(8), | 10 AVTLOTPOPO, NAPOV-
ouatovy enlong peyarovg JEa0UG YpOVOUG ADUELS HaL e aroxhioeg. (y)
T mapundve npakeig, TpmToy, o Stapég elvat peEydhog uppdg xay,
HevTEPOY, TO nnAixo.

Mivaxag 4

Ixarootuitg wvahoylg hatkby Ty 10ypovIY (ayopuiy

RAL XOPLTOLEY )Tt duapi xat ANALRO

[Inkixo Auanping

3 6 7 8 9
2 - - - 5.55 5.55
3 - 21.77 1111 5.55 222
4 1111 44 .44 22.22 16.66 3333
5 - 22.22 22.22 16.16 38.88
6 - 16.66 38.88 44 .44 50.00
7 16.66 33.33 38.88 38.88 22.22
8 16.66 33.3% 33.33 38.88 22.22
9 3333 20.77 2711 22,22 16.66

11 arariawod) avédhluon tunv haldy e 1o 1ot 1o Cohran £8eLEe GT, £vD
10 piyelog Tov drapi ) dunpoporrort 1oy aptpd Ty halkdv ot nimrde S
(21.318),7 (15.529), 8 (17.623) »ut 0 (16.459), to péyetiog Tov anhixov Owa-

I'5




tou mnhixouw 6 (15.889).

['evind, 1a anotedéopata avtd deiyvouy H1L xar 1o néyelog tov Srarpity
w10 péyedog tou mkinow expe/louy 1y enidoon v [0ypovwy palnuiy
xat patinrpudy. Qaotdbeo, 1o jiEyebog Tov dlatpé elvat o faaixde AP 7r0-
viag and o mnhixo yia m duoxoria avidy 1wy nEaEEwY dralpeang xal mv
ent{tevEn g Avong. To Paowxd houtdv epdtna elvau: yratl ovpflalver auré;

Howtxn avaivey tov Aextixoy avapopmy xut Tov Aaboy

H nowowxi avéivon twv Aextuav ava@opdv £detEe 1L ot 10xpovor paln-
g waw pabijrpleg AMvouy T mpdketg dalpeang epappbtoviag tov avie-
m@u;fuivo noAkankaotaoyd, avalnroiv dnhadi IOJW&)
m’x)z'g tp(_)gé‘g TPETEL VA TOAAAAAOLETOUY TO Sarpéty, 0 onoioc yiveta ok -
hakaoraotéog, yia va Bpoiv éva yrvbievo mov va tavtiletal pe 1o draipe-
tto. O nohhamhaowatig avtbe elvar 1o Tnhxo g npdEng. EEalpeon aro-
tfheoav évag pabntic xut Hio paditoLec, ou omolor avéqrpay oTPATNYIXA
mg pdobeong yia ty avedpeon tov rnhixov oG npdkelg dralpeong tov
onol{wv 1o tnkixo Hrav o apbjég 2.

Ou hextunég avagpopég tderEav enfone 61 ta nadrLé e nhwxiag avig
EPaPPOLONV 1OV avieoTpapfvo roARanhagiaoid pe dupopovg 1pbmog,
toug eEng:

@) Apxitovv tov avieatpapévo nolkamiagiaopd and toug bpowovg apd-

[tovg xat aveflaivouy péxol va fpovv 10 myhixo,

xx. 30:5=

5x5=25,
5x6=30.
B Apxitovv rov avieatpapyiévo TOAAAaoWopd anb tov appbd 5 14 and
xnotov aAhov apupd xau avefaivouy péxou va fpouv to inhino,
. 42:7= | 4x7=28,
5x7=35, #§  Sx7=35,
6x7=42 6x7=42.
¥) ApxiCowy tov AVIETQUIEVO TOM AT AOLaopd and 1oug Opotoug apif)-
HOUG xaL 0Ty duviyewa poablétouy,
ny. 30:5= ,
5x5=25,
25+5=30 (mniixo 6).

pExoL va fpowy 1o mhixo,
iy 30:5=,
IxS=5.
2x5=10,
3x5=15,
4x5=20,
5x5=25,
5x6=30.
£) Apx(Lovv tov avreotpapévo nolankaowaopd and fvav peyahitepo
appd xaw xatefaivovy péyol va fpouvy to tnkixo,
Y. 63:9=
9x9=81,
8x9=72,
7x9=63.
61) AvapépOmee téhog xat 1 apaipeon, PETd TOV XaTLOVTA AVIEGTOUPIEVD
nolankagiaopd,
ny. 56:8= , 63:9= ,
8x8=64, 17 9x9=81,
64-8=56 8x9=72,
72-9=63.

"Etot, ext6g Tou avidvrog aviestpuptfvoy TOARamAaoLaajon, ExOvpE Kat
1ov xattdvia xaw yu' avtd ot 0vvropot pécoL xpovoL ADong xat oL jUKRQEG EXa-
1oouaieg avahoyieg halkiv otig mpaketg 81:9= (9) xaw 72:8=(9) jutope € va ogel-
hovral oto dti ta i Exovv arnootnlioer 1) GELP@ TV YLVopEVOY antd 1o
9x9=81 xat x@tw (y. 81, 72, 63, x1X.) 1) 010 O1L ExOUV EEaYyLL EVvery HavOvVa
wg Pog 10 g va Ppioxouv tu emépovg yvopeva apyitoviag urd 1o 81
(ratefaivoviag Snhadi xatd pia Sexdda vav avefaivoviag katd pla jpovada).

Ta dedopéva avtd delyvovy 61t drav ot 10ypovor pabntéc xat pabiroLeg
aduvatotv va avaxaréoouy to Inhixo g Staelpeag fj TO yLvOpEvo TOV avie-
OTpUYEVOL TTOAAATAATLAopO @rd T Pvijjun, epappOLovy TOWIREG TEXVL-
xé¢ €10l (ote va fpouv 1o 006 anotéheoja. Av mapdhn Ty mpoondlewd
T0Ug AOTiXOUY, T A 1oVg AeXoviouy «utig TG TEXvixig, Ornwg £detke
n ooty aviivon v habdv.

ZuyrexpULEVE, HLaTo THUNRAY OL Tapaxdtw REPUTUHOFLG:

a) Ta vnoxeipeva divovv 10 apéowg nponyuijpevo mnhixo (i Tohkankaoia-
atn),
ny. 18:6=(2) 142:7=(5).
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ny. 27:9=(4) 1 16:8= (3).

Ta vroxeljpeva Hivouv Ghha, EONYo dpEva 1 extdpieva, anhixa (N noAda-

~—

Y

NAMOUIOTEG),

ny. 36:6=(4) 1 40:5= (2)

48:8= (8) 1 56:8= (8).
&) Ta wroxeijeva divovy fva mk(xo nov civat extés te “owmoyivewg” wu
dratpin,

ny. 48:6= (5) [“owoyivewa” (n:6)).
£) Ta vroxeljeva dev anavioiv i dev mpoonabovy va hiwouv y mpaky.
) TapatnpiOnxe axdpn n neptnrman g Aidhng 1wy Opwv g TEAENG rau

Wuaitepa 1ov Srapetion.

Zuvopitovrag, N TOLOTKY avalvan Tmv AeXTidy avagpopy Kat TV
haldv Sefxver e oagi) 1po110 O Ta TadLd Tg Nhixiag avtic Advovy g
TPAEELS Hrafpromg epappOtoviag pe Sripopoug TPOTOVS TOV avidvIa fi xat.o-
VIO aVIEOTRAappEVO oA amAaowaapd xat 6T o porog g Boaxixpovng £pya-
COpevIG pvifjng ot ovyxpaton twv dedopévov Tig nPakng xau 1ov £keyyo
v EMYEPo Bnpdrwy twy dtadiraoudy efvar faaxde.

Zuhinmyon tov anoteleopdrmy

H €pevva qutn £6eike bt 10 péyelog tov dtarpéry avEdver oe OTOTLOTINOG
onpavio [l(x()uo 0 xg()vo )\um}g XAt 1a )\a()u v 10xpovov pathtdy xa
;m()nt(uu)v Arp(m 1 nadLa g ||)\uu(1g (TG Aovouy tig ﬁgnEug duipemg
nou [EEI(M’)([][F £PpaERALovIag Tov avIEaTpapytévo toAkomhaotampd, auvd
onpatver 61 600 0 TEAWA oI TEog yivetu [LEyahdTepog aptlude toro

jrruhvetat i en{doo.
‘Eva @hho anotéreopa avtig g €gevvag eivan H1u to péyeog 1ou mmli-
XL OTL 10 peyetlog Tov Ny
X0V eMPEALEL 08 anpavuxd falpd 1o xpovo Along twy tudtiv. Avtd

f}aom ) oTRaTYLE T AVTEOTRaPPEVOY TOAAUTAAGAcpon 1o yonoywo-

TOMOUY T WOXEGEV (pavegiver QTL G000 uveBaivouy and 1ov moAkwih -

oLeoth 2 xau o )
N r@u n )mm ymrm o )rgovnlﬁogu

To mo oyavund mung n»gu]ux avtig g rquvug elvan 110 péyedag
10V buupsm m(upoponom JEE O Ompn IQOTIO my rmbnm] (xp0vo hbong we
Guu({uwu yati o lhvuxug TOU HoM(mkumuop(w nQox(nQu ané TOUG Jured-
POV TLPOG TONG |lsyukmrg(mg no)\)\unlumumtm»g T Sdaomakia, eriorg,

UTH HLaPOPOTOLEL TNV (ko tny palnuiy Gyt Ovo otov oA arhaout-
oo alh@ xav o1y Saipeon.

O pablintég xat ou paOirpueg pablaivouy, enfong, va moAkankaatdLovy to
UrOOHIEEO e To peyahitepo wppd, wy. Sx7=35 xaw oxL 7x5=35. X1ig npa-
Eetg moAkamhaoraopot, Béfad, vadpyxet 0 ROANUTAGOUWITIG KL 0 TOAR(
NAAOLOTEOG XL av O TOAAUTAamaoTHC civat Jue yahitepog aptOpog and tov
NOAATAAOLaoTED, T TdLd E0ROA PITOPODIY Va avTLOTPEPOUY TOV TTOAA(L-
TAAOLaaT JiE ToV ToAhamhaoteatio. Zug npakeig dwaiprong djung dev undp-
yEL N duvatdHmra avth, mpdyja nou enauvEdvel m duonodla tuy mpdkeav
(’nmgcong Avtd ebnyel xa 10 Ymu o npdkelg dtatprong o1ig omoieg o duut-
peTéog elvat (drog apde, mrvn()mq ucyu)\og ugt()uog AN 0 OunpeTrg evak-
Adooetat e to nhixo, 710 uvumgmpo, m.y. 48:8=(6) / 48:6=(8), nupov-
owatovy peyaheg exatootaleg avaloyieg Aalnv nat peydhoug poovg ypb-
voug Loang.

; rqw@gmoW|mtuswmmmnxﬂ xa ond T exodevtin
OXOTLA, ymu 6e[xvouv ot o tQ(moq blb(m)m)\mg tou Tivaxa Hoi')\an)n-
Vo) guEunv nokkank&ﬁtuonou 000 % hungrm}g
Qénu va emaniravOel axdjm 1 ROV TmV DLUOKATUDY ANONC TwV
10xpovwv padnray xat palinrpudy, ot 01o{Eg SUupopoToLo iy to xpdvo hdng
®at ta AaOn. H duagpopomnoinon av) gaivetaw aitepa ota enineda 8 xat 9
1OV SLutpf I XaL 1oV Ao,

5 XL__u_xgw apdEewv draipeong, 1ekog, dev mpoiimolire povoy 1y ovje-
floan mg JaxpOXEOVIG JVING, cTh TV 0Tl avowhoivea yuwvopev, alpol-
opata f hixa, otpatyykég 1 Texvirég nat xavoveg, akhd xat g oy -
Y00VNG EQYALOEVNG |LVAINNG, 1) OTTOL £{vaL WTapEiTT] Y T 0UyRpanjon
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