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nPOi\OIOL ix 

ala TiTAoc; i:).lliaKTIK6c; OTOXOc; 
Ev6TflTac; 

No 11nopouv OLI108T"JTtc; ... 

1 Opt0116<:;- vo m:ptypa<pouv KOL vo ovoyvwpi~ouv TO :L.M. m: <pUotKJi 
m:ptypo<pfi KOTOOTOOT"JJi Onf:LKOVLOT"JJi OXtOLO OnOI10VWI18VO Ji 

OUVOPI10hOYT"JI18VO. 

2 /\etToupytK6<:; vo neptypa<pouv TO oKon6 yto TOV onoio npoopi~eTOL TO 
oKon6c; -xpfioetc; L.M., VO f:f;T"JYOUV TOV Tp6no 118 TOV onoio TOV f:nLTf:hf:L 

KOL vo ovo<ptpouv nopooeiyi10TO XPliOT"J<:; Tou. 

3 KOTT"JyOpiec; - vo ovo<ptpouv nc; KOTT"Jyopiec; KOL Touc; Tunouc; (6nou 
Tunot unapxouv) TOU L.M., npOOOLOp[~OVTO<:; TO KptTJiptO 

KOTOTOE;T"J<:; KOL nc; etOtKt<:; xpfioetc; Touc;. 

4 KoTOOKeuoonKa VO OVO<ptpouv TO 1300LKO 110p<pOhOYLKQ XOPOKTT"JPLOTLKO, 
OTOLXdO TL<:; I300LK8<:; OLOOTOOf:l<:;, TO OUVfi8T"J UhlKQ - Tp6nouc; 

KOTOOKWJi<:; KOL TO·OTOLXf:LO TUnOnOLT"JOT"J<:; TOU L.M. 

5 :Luv9JiKec; vo neptypa<pouv nc; ouv9JiKec; KOL vo otmunwvouv Touc; 
hf:LTOUpyioc;- OXf:TLKOU<:; <pUOLKOU<:; VOI10U<:; KOL TL<:; 8<pOpi10Yt<:; TOU<:; 
nopooeiy11mo KOTQ TT"J hf:LTOUpy[o TOU L.M. 

6 015T"Jyiec; vo ovo<ptpouv Touc; pomKouc; Kov6vec; op8Jic; Tono9tTT"J-
f:<pOPI10YJi<:; - OT"J<:;, hf:LTOUpyioc; KOL OUVTJipT"JOT"J<:; TOU L.M. K08W<:; KOL TO 
hf:LTOUpyia<:; anopa[TT"JTO 11800 yta TO OKOn6 QUTO. 

7 LXf:O[OOT"J TOU va OXf:Ota~ouv TO :L.M. 118 f:hf:u8epo xtpt (oKapi<pT"JI10) 
OTOLXf:LOU KOL 118 6pyava, On0110VWI18VO Ji OUVOPI10hOYT"JI18VO 08 

onAJi otaTOt;T"J. 

onou I.M.: ITOlXCio MIJXOVI'/c; 
H £VlQLQ OUTTl i5t6p8pWOfl nt0T£UOU~£ OTt ~Of180 OTfiV £~0lK£LWOfl ~£ TO 

n£pt£XO~£VO TOU ~a8Ji~OTO~ KOl Ol£UKOAUV£l Tfl ~£AETfl TOU, OAAO KOl TfiV 

O~lOAOYfiOTl Tfl~ £ntTUXLO~ TWV OTOXWV TOU. 

louJuoc; 1999 

Ot ouyypacp£1~ 

Ot avayvworec;, ot onoiot ea otamorwoouv meavtc; napaAeil/Jetc;, avayKaiec; npo­
o8f]Kec; f] em8uf.1ouv va otarunwoouv yevtK6repec; napaTT)pf]oetc;, nou ea f3eA rtw­

oouv TO f3tf3Mo OTT)V en6f.1eVT) tKooor? TOU napaKaAouf.le va aneueuvovrat npoc; TO: 
natoaywytK6 IVOTITOUTO, Tof.ltac; MT)xavoAoytK6c;, Meooyeiwv 396, Ayia napa­

OKWr'l 153 41, A8f1 VQ. 
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· ~nOl ~QlUlQ>llQ13 ~Lil A(Y)l 
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xii LTOIXEIA MHXANON - LXEt.IO 

nam:iTOL KaT<] TrJV ene~epyaoia 6A.wv TWV oTotxeiwv nou TO ac.popouv. 

Emorn.1avow; l)•l)aKTIKrl<: npootvv•oi"J<: 

H <.pUOll KOL Ol OTOXOl TOU j.laSfH.!OTO<; npooStTOUV Tl<; aKOAOUS£<; £nl0llllOV­
O£l<; OTOU<; napaKOTW KAaOlKOU<; Tp6nou<; i5ti5aKTlKI'}<; npootyytOll<; TWV 

ITOIX£iwv M11xavwv: 

1. na ouoiao . H napouoiaon Tou Stj.lmoc; nptnet va yiveTat 11£ Tll 

~ol']Seta KOT6A.A.nA.wv enomtKwv 11towv. Evi5etKTLK6 avac.ptpovmt: L:xt<Sta, 

an£lKOVLO£l<; (<.pWTOypa<.pi£<;, a<.p[O£<;, npoonEKTOU<;), iSta<.pOV£1£<;, Oj.lOlWj.la­

TQ KOL <.pUOlKO aVTlK£Lj.l£Va. H £VS6ppUVOll TWV j.laSllTWV yta ava~l']TllOll 

KOL Ta~lVOj.lllOll KOTOAAllAOU UAlKOU Sa ~onSI']0£1 OTllV £~0lK£LWOI'] TOU<; j.l£ 

Touc; epyaataKouc; xwpouc; ( epyaoTI']pta, ouvepyeia, oxenK6 KmaoTI']j.la­

Ta KOL avTmpoown£[£<;, £KSEO£l<; T£XVOAOYlKOU UAlKOU, ~lOilllXaVi£<;, ~lO­

T£XVi£<; KOL T£XVlKO ypac.pe[a ) . 

2. E<papllOYEC: - aoK!)ow:;. 0 xapaKTI']pa<; TOU j.laSI']j.lOTO<; £nt~OAA£l 6-

11£011 ouvi5eon TWV yvwoewv 11£ TllV ec.papj.loyl'] Touc; oe KOT6A.A.nA.a napa­

i5£iyj.lma, 6nou Sa emi5tWK£TOL 11 avamu~n Tll<; Kpionc; (ouyKpton - emA.o­

YTl £ii5ouc;), ll £~0lK£iWOll j.l£ anA.ouc; T£XVlKOU<; unoA.oytOj.lOU<; (£KTL!lll0ll 

j.l£ytSou<;), ll XPTlOll OTOlX£LWV Tll<; ayop6<; (emA.oyl'] OUYK£Kplj.lEVOU TUnO­
nOlllj.lEVOU £~apTI']j.lOTO<; ) KOL ll A£lTOUpytKI'] napaKOAOUSllOll OTt<; nept­

nTW0£1<; nou TO OXOAtK6 epyaoTI']pto I'] 6A.A.ec; AU0£1<; i5ivouv Tll OUVOTOTll­

Ta aUTI']. 

Lllj.l£lWV£TOl OTl KOTO TllV epyao[a TWV j.laSllTWV OTt<; aoKI']0£1<; nptn£1 

va evSappuveTOL ouxva 11 XPTlOll Tou ~~~A.iou KOL onmouiSI']noTe iStaStm­
llOU OX£TlKOU £YX£lpti5[ou yta TllV ava~l']TllOll T£XVlKWV OTOlX£LWV, WOT£ va 

npooeyy[~£TOL 0 Tp6no<; nou OTllV npO~ll £py6~£TOL 0 T£XVLK6<; OTQ aVT[­

OTOlXa Stj.lOTa . 

EtiSlKO yta TO Ix£l)lo, 6nou ll OOKllOll TWV j.laSllTWV £[VOL £~0lp£TlKO a­

napaiTllTll yta TllV £ntTUX[a TWV OTOXWV, KpLV£TOl OKOntj.lO Va avac.pepSOUV 

Ta KOTOAAllAa £LOll aoKI']O£WV 0£ OUOX£TlOj.l6 j.l£ TOU<; avT[OTOlXOU<; i5ti5a­

KTlKOU<; OTOXOU<;. 

Emon11aiv£TOL 6n 11 entKpmouoa llEXPL ol']j.lepa npaKTtKI'], KOT6 Kupto 

A.6yo £nlj.lEV£l OTO 3o £ii5o<; OOKllOll<;, nou XP£l0~£TOL OUyKplTlKO KOL TOV 
n£plOOOT£pO XPOVO. ' 0j.lw<; Ol enayy£Aj.laTlKE<; ouvSI']K£<; yta TOU<; an6-

<.pOlTOU<; TOU 1 OU KUKAOU TWV TEE, £nl~OAAOUV va iSoSei ti5ta[T£Pll Ej.l<.paon 

OTO 20 £ii5o<; OOKllOll<; KOL yta TO Myo aUTO O[VOVTOL OTll OUVEX£la £VO£l­

KTlKO[ Tp6n0l npayj.lOTOnOLllOll<; TOU £ii50U<; aUTOU. 



nPOi\0102: xiii 

ala Ei<5oc:: t.•<5aKnK6<: aroxoc:: 
OUKilOilC:: 

1 r POIJIJOYPO<PiO H E~OlKE[WOll IJE TO 6pyova, TO IJ£00, TL<; 1JE8000U<; KOL 
TL<; TEXVLKt<; TOU ~XEiS[OU. 

2 "Avayvwo11" KOL H KOTOVOllOll KOL 11 lKOVOTllTO TEXVLKl'j<; neptypa<pl']<; TOU 
EPIJllVEio oxEi5iwv nepLEXOIJtVOU TOU ~XEiS[OU. 

3 ~XEiS[OOll H lKOVOTllTO oxei5iOOll<; (IJE KOL xwpi<; 6pyavo) 8EIJOTWV 
8EIJOTWV nou i5[VOVTOL IJE TTl iJOp<pl'j Of,OVOIJETplKWV, K08E E[i50U<; 

OnELKOVLOll<; KOL OIJOLWIJOTO<; K08W<; KOL EK TOU <pUOLKOU. 

4 · E<pOpiJOyt<; H O~LOnO[llOll TWV TEXVLKWV nAllPO<pOplWV OXEi5iwv 
oxe<Siwv yto KOTOOKEUt<;, ouvi5toet<;, ano-ouvopiJOAoyl']oEL<;, 

pU81J[OEL<;, K08W<; KOL YLO IJEAETll aMwv TEXVOAOYLKWV 

1J08111JOTWV. 

1. AaK!)OtlS avayy~QDS:fd)llllVtJa~ : b.iVOVTQl OXEOlQ tumKl'}~ llOp<pl)<; 
Kat ~nTeltat an6 Touc; 11a8ntt~ n nMpnc; m:ptypaq:>l) (ypaml) !) npoq:>optKl), 
KQTQ TltpimWOll) TOU Tl£pl£XOiltVOU TOU<; llt TEXVLKOU~ 6pou~ {OVOilQO(Q, 
TUTlO~, 110pq:>l), j3aOLKE~ OLQOTQOE:l<;, KQTQOKE:UOOTLKQ KQL AtlTOUpytK6 OTOl­

X£(0 TOU 8t!lOTO~ TOU K68e OXtOiOU). 
LTllV nepimwan Til~ ypaml)~ neptypaq:>l)~ Kat toiw~ art<; npcim:~ TtTote<; 

aoKl)aetc;, ea 13oneooae TO va ~nn:iTat 11 au11T1AJipwan Ket11tvwv 11e KoT6A­
AllAO emAey11tva Kev6 6nou 0 11G8lltJi~ 80 OllllelWVtl TO OWOTO 6po !) Til 
owatl) Ttllti K.A.n., nou Sa e:mMyet an6 0116oa nap611otwv m8avwv ana­
vtl)ae:wv. 

2. Aa~f}ae:t<;_oVTLOTO(XLOll<; : b.iVETOl TO 8t11a Ot Q~OVOileTplKO !) rtpoo­
mtKO OXtOLO l) QTltLKOVIOll I'} OllOiWilO I'} E:K TOU (j)UatKOU KQl ~llTtiTOl OTtO 
TOU<; 11G8!1Tt<; va emM~ouv QlTLOAOYTlllEVQ, QVUil£00 ae 2 I'} 3 TlOpOilOlQ 
TUTIIKO OXEOLQ 6lJ!tWV, tKE:(VO TlOU QVTIOTOLX£( OTO 8t11a. AVTiOTOLXO<; Tp6-

no<; elvat Kat To aVTiatpoq:>o (oiveTat To oxtoto 6tVewv Kat a~ovolltTptKa 
oxtota I'} OTlE:lKOV(Otl~ YLO tTllAOyl'}) . 

3. AatSl)aets OUb1T1A!)pw~ : b.iveTat to 8t11a. 6nwc; npOTlYOUiltvwc;, Kat 
~llTE:iTOl an6 TOU<; 11G8l1Tt~ VQ OUilnAT'lPWOOUV TO QVT[OTOLXO OXtOLO 6lJ!e­
WV TlOU O(VtTQL 11e KQTaAAllAO E:TllAEYiltVe<; eMeilJlet<;, Ko8w<; KQL TO OVTi­

OTpOq:>O ( YLG OUilnAJipwan of;OVOiletplKOU). 
0 1 TUTlOl OUTO( TWV OOKl'}OeWV, LO(W<; OV tiVOl rtpoE:TOlllOOiltVOl KaA6 KQL 

XPllOlllOTlOltiTOl (yta TOV 30 TLmO) XGPT( "lllAllleTpt" tl "KOTptytt", tXOUV TO 
T1AeovtKTllllO Til~ otKOVOilia~ xpovou Kat oivouv TTl ouvaT6T!1To yta nepto­
a6n:pa 8€!1GTQ KQL OTlOOOTlKOTEPll QOK11011 TWV IJ08!1TWV. 
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1.1 H ypacpiK~ £mKolvwvia 

1.2 To oxi:C51o 





EIIArGIIKA LTOIXEIA 3 

1.1 H rPA<I>IKH EniKOINnNIA 

H ouvunap~T"] TWV Av8pwnwv, 6AA.on: TUXOLO KOL KUp[w~ OKOnt!lT"], OT"]!llOUp­
YllOE TT"]V avayKT"] yta EmKolvwvia. Ot Mym OTT"]V apx!'J !']TOv Ka8ap6 npa­

KTLKO[, OAAQ yp!']yopa an6KTT"]OOV KOL OUVOL08T"]!10TLK6 XOPOKT!']pa. 'ETOL 

npooTt8T"]K£ KOL 11 OVOYKT"] YLO 'EK<ppOOT"] !1£ TT"] YEVLKOTEp!'] TT"]~ tVVOLO. rta 
TT"]V lKOVOnO[T"]OT"] OUTWV TWV OVOYKWV OT"]!ll0Upy!']8T"]KOV Ol KW~IKEc; EniKOI­
VWViac;, nou apy6n:pa E#:A[X8T"]KOV 0£ opyaVW!ltV£~ yAwooEc;. LTT"] ouvt­

XELO £ntV0!']8T"]K£ 11 rpaq>~, nou anoTtA£0£ tva noM OT"]!10VTLK6 OTOOLO 

OTT"]V E~tAL~T"] TT"]~ Av8pwn6TT"]TO~ . 

nptV 0!-lW~ an6 TT"] OT"]!llOUpy[a KOL TT"] OUOTT"]!lOTOnOLT"]OT"] TT"]~ rpa<p!']~ , 11 

OVOYKT"] YLO TT"]V "Kmaypa<p!']" TOU "A6you !'] TT"]V tK<ppOOT"] TT"]~ toto~ OPXLO£ 

VO lKOVOnOLElTOl !1£ KOnOLOU~ OTUnOU~ KWOLK£~ OU!lf30AWV KOL OXE~IOOJ.Ul­
TWV nou XOPO~OVTOV 0£ OLO<pOp£~ Enl<pOVEl£~. 'ETOL yc:vv!']8T"]K£ 11 rpaq>IK~ 

EmKOIVWVia !1£ !1EYOAT"] nOLKLALO !lOP<pWV KOL nEplEXO!ltVOU. 
APXLK6 l-IE To ota<popa oxc:ot6o!lOTO 11nopouoav va anooo8ouv ouyK£­

KPL!ltvc:~ 110p<pt~ , nou !']TOV TOOO EUKOAO avayvwp[OL!l£~ 600 EnlTUXT"]!ltVT"] 
!']TOV 11 avanap60TOO!'] TOU~. To 0£ OU!lf30AO !']TOV OVOYVWOl!lO !10VO an6 

TOU~ YVWOT£~ TOU OVTLOTOLXOU KWOLKO. 
L!']!lEPO, f3tf3ma, TO nA!']8o~ KOL 11 nOLKLALO TWV nAT"]pO<pOplWV nou !lnO­

pouv va anooo8ouv ypa<ptK6 txouv napc:t Tc:paonc:~ otaoT6oc:t~ . nap6AA.T"]­

A.a, !1£ TT"]f3o!']8£LO KOTQAAT"]AWV OU!lf300£WV (OU!l(J)WVLWV}, tyLV£ OUVOT!'] !llO 
nayKOO!lLOnO[T"]OT"] TT"]~ YAWOOO~ TWV "ypaq>IUUlTWV". A~lOOT"]!lELWTT"] ELVOL £­

n[OT"]~ KOL 11 OUVOTOTT"]TO OU!lf30ALK!']~ nap60TOOT"]~ O<pT"]PT"]!ltVWV EVVOLWV, 6-
nw~ yta nap6o£LY!lO "T"]ouxla", "K[vouvo~" , "nA.T"]po<poplc:~","anayopc:unm", 

"npooox!']" K.A..n. 

LTT"] ouyxpov11 wax!'] 11 ypa<ptK!'] wtKotvwvla txc:t noM 1-lEYOAll otaoo-
011 KOL noM EKTETO!ltVO nc:o[o XP!'JOEWV. EvoELKTlKO OVO<ptpOU!l£ !1EPLKO 

£LOT"] ypO<pT"]!lOTWV KOL ntOTEUOU!l£ OTL 0£ XPELQ~OVTOL EntXELp!']!lOTO yta TT"] 

XPllOl!lOTT"]TO KOL TT"] OLOOOO!'] TOU~ OTT"] ~WI'] !10~. 

e XapTEc; XWPWV, KOTOlKT"]!ltVWV nEplOXWV !'] K08£ ELOOU~ XWPWV. 

e I~IJOTO OOLK!']~ KUKAO<pOp[a~, napox!']~ nA.T"]pO<pOplWV, O!']!lOVOT"]~ XW­
pwv KOL AELTOUPYLWV, OU!lf30Al0!10U a8AT"]!l0TWV K.A.n. 

e rpaq>IKEc; napaOTclOEic; <pUOLKWV, OlKOVO!llKWV KOL QAAWV ELOWV !1EY£-

8WV K08W~ KOL TWV !lETO~U TOU~ OXtOEWV. 

• IKiToa nou EnE~llYOUV !'] anoTc:A.ouv a<pllY!'J!lOTO !1£ !'] xwp[~ Myta. 

• OpyavoypaiJIJOTa nou anoTunwvouv oo11t~ opyavLO!lWV, ~laypa!JIJO­
Ta po~c; nou EnE~T"]YOUV TT"]V OAAT"]AOUXLO op60EWV !'] AELTOUPYLWV. 

• K68c: doou~ oxt~1a. 



4 LTOIXEIA MHXANON - LXE£:\10 

l cl {t 
--~-------

ElK. 1.1 /pQ(fJrJJ.lOTO 

0L eLK6Ve~, OK6nq..ta, oev txouv TiTAOU~ KOL ene~llYTlOeL~. "MLAOUV" 1..10-
ve~ TOU~. 



E12:AIOIIKA LTOIXEIA 5 

1.2 TO IXEAIO 

To LXEOIO £LVOL TO mo opyaVW11EVO KOL LOW<:; TO mo n£pi£KTLK6 £iooc; ypa­

(j)IK!']<:; £niKOIVWVLO<:;. 

Av6A.oya 11£ TOV Tp6no Of]I110Upyia<:; TOU OIOlp£iTOL 0£ OUO 11£YOA£<:; KO­

Tf]yopi£<:;: TO EAeu8epo, nou yiV£TOL 11£ £A£U8£p0 XEPI KOL TO rpOIJIJIKO, 
nou yiv£TOL 11£ OX£OIOOTLK6 6pyava. 

To lp011111K6 OXEOIO, 11£ KpiT!']piO TO n£pi£XOI1£V6 TOU, OIOLp£iTOL 0£ OUO 

KOTf]yopi£<:;: TO LXEl>IO TWV EcpapjJOOIJEVWV TEXVWV (EIKOOTIKO I') rpacpi­
OTIKO) KOL TO TEXVIKO LXEl>IO. 

To T£XVIK6 LXEOIO oxtolo £LVQL tva OUOTfJI10 YPO<PIK!']<:; £niKOIVWViac; 11£ 

OUYK£KP111EVOU<:; KOVOV£<:;, OU11<PWVfJ11EVOU<:;, OTO OUVOAO TOU<:; OX£00V, 0£ 

nayK601110 cnin£00. AnOT£A£[ KOTQ KOnOLO Tp6no 1110 OI£8V!'] yAWOOO £m­

KOIVWVLO<:; TWV T£XVIKWV (KOL OXI 110VO) KOL n£p1EX£1 1110 11£YOAf] nOIKIALO 

nAfJPO<POPIWV YIO T£XVIK!']<:; (j)UOf]<:; 8E110TO. 01 nAf]pO(j)Opi£<:; OUT£<:; O(j)Opouv 

Tf] 110P(j)!'], Tl<:; OIOOTQ0£1<:;, Tf] 8£0f], TO KOTOOK£UOOTLKQ KQL OAAO T£XVIKQ 

XOPOKTf]piOTLKQ TOU OVTLK£111EVOU nou On£1KOV[~£TOL. 

AvQA.oya 11£ TO n£pi£XOI1£V6 TOU TO T£XVIK6 LXEOIO XOPOKTf]p[~£TOL we; 

ApXITEKTOVIK6, TonoypacpiK6, 01KOl>OIJIK6, HAEKTpoAoyiK6, HAEKTpoviK6, 
Naunl')yiKO KOI MI')XOVOAOVIKO. 

TtA.o<:;, noA.M an6 TO £LOf] TOU T£XVIKOU LX£0LOU, avQA.oya 11£ TO OKOn6 

YIO TOV OnO[O npoopi~OVTOL, XOPOKTf]p[~OVTOL W<:; KOTOOKEUOOTIKO, A€1· 

TOUPVIKO, OXEl>la O!Jcll>WV I') OUV9ETWV KOTOOKEUWV, OXEl>la AEmOIJEPEIWV 
K.A.n. ncp1000T£pa OTOIX£iO YIO TO £[Of] OUTQ KOL Tl<:; XPTl0£1<:; TOU<:; 8a 00-

8o(Jv OTO K£(j)OAOLO y1a TO Mf]XOVOAOYIKO LXEOIO. 

nptn£1 va OfJ11£1W8£i 6TI unO.pX£1 KOL tva dooc; T£XVIKOU LX£5iou nou 

yiV£TOL 11£ £A£U8£p0 XEPI, TO IKapicpi')IJO (OKiTOO). KOL YIO TO OKOPL<PfJI10, 

Tf]V T£XVIK!'] TOU KOL TL<:; XPTl0£1<:; TOU, 8a oo8o(Jv £nLOf]<:; OTOIX£[0 OTO K£(j)O­

AOLO y1a TO Mf]XOVOAOYIKO LXEOIO. 

To OIOYPOI1110 nou OKOAOU8£i OLV£1 OXfJI10TIKQ Tf]V KOTOTO~f] TWV OIO(j)O­
pwv £10WV TOU OX£OLOU nou npoaVO(j)Ep8f]KOV. 
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I IXE~IO I 
J 

I rPAMMIKO I I E/\EY9EPO I 
I 

I 
I TEXNIKO I I EIKAITIKO I 

I 
Apxm:KTOVJK6 E~wepuMo 

T orroypaq>1K6 Ix£610 OUOK£Uaoia~ 

01K060~IKO Emypaq>~ 

HA£KTPOVIK6 Acpioa 

MJ1XOVOAOVIK6 B1o~11xaVIK6 oxt61o 

HA£KTPOAOVIK6 
NauTTJ1YIK6 

LTO n,).a[OLa TOU ll09l'H.laTOC: «LTOLXe[a MT')XOVWV - LXtiSLO>> Sa e~eT<J.­

OOUile OPXLKCt TQ ~QOLKCt OTOLXe[a TOU TeXVLKOU LXeiS[OU Kat OTT') cruvtxeta 
Ta anapa[TT')Ta OTOLXe[a MT')XOVOAOYLKOU LXeiS[ou 11e napCtAAT')AT') eq>apllOYrl 
Touc; crTa LTOLXe[a M11xavwv. 



H IXEdiAIH 

2.1 Mtoa KOI UAIKO OX£~iaol')c; 

2.2 'Opyava KOI T£XVIKE<; OX£~iaol')c; 

2.3 rpaiJIJE<; - VPOIJIJOTa - api81JOi 

2.4 KAiiJOK£<; Kal ~laOTao£1<; 

2.5 To un61JVI'JIJO 

7 





H LXEt.IA:LH 9 

2.1 MEIA KAI YAIKA IXEaiAIHI 

~ .61~0KTIKOi OTOXOI: 

D 

D 

D 

No yvwpi~£T£ KQ[ VQ Ol0KpiV£T£ TO ~too KQl TO UAlKQ OX£0L00'1C:, nc; 

TUnOnOlll~£V£C: ~opcptc; KQl OlQOTOO£lC: TOUC:. 

No avacptp£T£ nc; lOl0TilT£C:, TIC: OUVQTOT'lT£C: KQl nc; XPrl0£lC: Kae£ 

~toou KOl UAlKOU. 

No yvwpi~£T£ nc; OUVOTOT'lT£C: OX£OiOO'lC: ~£ 'lA£KTPOVtK6 unof..oyt­
OTr'j HN. 

2.1 .1 Eil>'l KOI IJEVE8'1 xapmiJV - XPrl0'£1<; TOU<; 

To XOPTi nou eo XP'lOl~onotr'jOOU~£ yta TllV KQTQOK£Ur'j TWV OX£0LWV ~ac; 

eo nptn£1 VQ £X£l OUYK£Kpt~tvo ~ty£eoc; (l3f... ElK. 2.1 a) KQl notOTilTO (l3f... 

EtK. 2.113), WOT£ va avTOnoKpiv£TOt one; anmTr'jo£tc; ~ac;. Ita nap6o£ty~a, 

£~apTr'j~ma KQl ~'lxavto~oi ~£y6f..wv otaoT6o£wv o£v £ivm ouvm6 va 

OX£Otaoeouv 0£ XOPTi ~lKpou ~£yteouc; , O£V ~nopou~£ VQ OX£OlOOOU~£ ~£ 

~of..UI3t 0£ XOPTi ~£ f..£ia £nt<pOV£lQ KQl TO A£m6 XOPTi O£V ~nop£i VQ TUA[­

Y£TQl KQl va ~£TUALY£TOl noMtc; cpoptc;, ytmi eo cpeap£i ypr'jyopa. L'l~OVTl­

K6, AOtnOV, £LVQl VQ yvwpi~OU~£ TO 1..1£VE811 KQl nc; nOIOTilT£<; TWV XOPTlWV 

OX£OiOO'lC: aM6 KQl TOUC: KOTOAA'lAOUC: Tp6nouc; XPrlO''l<; TOuc;. 
nptm:t £OW VQ TOVLOOU~£ OTl TQ OX£OlQ nou KQTQOK£UQ~OVTQl yta ~lQ £­

TOlp£ia anOT£AOUV Oll~OVTlKr'j n11yr'J YVWO'lC:, yt'OUT6 KOl £nti36AA£TQl 11 OlQ­

Tr'jp'lOrl TOuc; o£ apx£io. Eivm avayK'l f..om6v, TO oxtota ~£y6f..wv otaoT6-

o£wv VQ l>m.AWVOVTOI ~£ TtTOlO Tp6no, WOT£ TO ~£y£e6c; TOUC: VQ KQTOAr'j­

Y£1 0£ A4 (l3f... ElK. 2.1 a) r'j 0£ ~lKp6T£pO . EuKOAQ TOT£ TOnoe£TOUVTOl 0£ 

dossier. To oinf..w~a l3£l3ma Kae£ OX£OLOU nptn£1 VQ yiV£1 £Tot, WOT£ VQ 

~nopou~£ VQ OlOI36~0U~£ TO XOPOKT'lPlOTlKQ TOU OTO un6~V'l~O, £VW £LVQl 

omf..w~tvo. 



10 LTOIXEIA MHXANON- LXEL':.IO 

Lf:Lp6. A : oxtail LJljJOU~/nMTOU~ = 1 I 12 

rta VO nep6.00U!lf: an6 TO !lf:YOAUTepo 11tye8o~ OTO O!ltOW~ !1lKp6Tepo, 

OtnAWVOU!lf: TO 1-lf:YOA(JTepo OT'l 11t0'l 

M£yt:9oc; m.aToc; x ul!Joc; a£ mm 

AO 1189 X 841 

A1 841 X 594 

A2 594 X 420 

A3 420 X 297 

A4 297 X 210 

A5 210 X 184 

ElK. 2.1a Mey£817 xapmiJv oxeoiaoT]c; Kani DIN 476 

EiVOL OVQYK'l, EniO'l~ VO 0'11-lf:LWOOU!lf: 6n '1 emcpaveta oxeoiOO'l~ oe OLO­
Ti8eTOL OAOKA'lP'l yta T'lV KOTOOKWI'j TOU oxeoiou. 'Onw~ Sa avacpep8e[ KOL 

mo K6.Tw, £KT6~ an6 TO un611V'l!10, nptnet mio'l~ va 11eivet neptcpepetaK6. 
Kev6 iotou naxou~ (n£p19Wplo) . rta Tl~ OLOOT6.oet~ AO, A 1, A2 KOL A3 TOne­

pt8<ilpto txet naxo~ 1 Omm evw yta TL~ OLOOT6.oet~ A4 KOL A5 txet naxo~ 
5mm. 

XapaKTilPIOTIK6 nw<; 1!£TPIETOI nA£ov£KT~IIara xp~oll<; 

naxoc; xapnou m: gr/m2 • Meyall.o naxoc:: avnmmxei oe 11£YOAll avToxri 
n.x. 80 gr/m2 • MtKp6 naxoc:: aVTtmotxei oe otKovo11tK6T£Pll 
ri anM 80 gr ayopa 

not6TllTa /\eia (glossy) • :Lxec5iaoll 11£ 11£Mvt 
£ntq>OV£LOC: • AnmT£iTm 11£YOAll £11n£tpia 

nop<.i>c5llC: (mat) e :Lxec5iaoll 11£ 110AU~L 

Llta<pavtc; • :Lxec5iaoll 11£ 11£AOVll (glossy) 

/\ela em<paveta • Avanapaywyf) 11£ OI111WVia 
• TuAiy£Tat c5£ c5mll.<.i>v£Tat 

YA.tK6 Ac5ta<pavtc; e LX£c5iaoll 11£ 110AU~l (mat) f) Kat 11£ 11£AOVl 
KQTQOKWf)C: nop<.i>c5llc: ri (glossy) 

A.eia £nt<p6veta • Avanapaywyf) oe anM ~11poypa<ptK6 <pWTO-

TUntKO 

• Eivm c5uvm6 va c5mll.w8£i 

ElK. 2.16 Eio17 xapmiJv-xpl']oetc; 



H LXEt:.IAIH 11 

L£ nt:pimWO'l nou TO OXtOLO KOTQOK£UQ~£TQL 11£ Tllf30I'j8£LQ llAEKTpOVL­
KOU UnOAOYLOTI'j, 'l EKTUnwol'] TOU yiV£TQl 0£ OXEOLOOTLKO 11'lXOVI']I10TO 

(plotters). 0L plotters txouv Til OUVOTOT'lTO OUTOI10T'lC: npoW8'lO'lC: TOU 

XOPTLOU OXEOLOO'lC: KQL TOUTOXPOV'lC: KLV'lO'lC: T'lC: KEcpaAI']c; nou TUnWVEL nc; 

YP01111tc;. BaOLK6 XOPOKT'lPLOTLKO TOU<:; EiVOL TO 11EYOAUT£p0 11tye8oc; XOP­
TLOU nou 11nopouv va we~epyaoTOuv (AO, A1, A2 I'] A3). H £KTunwo'll3t-
13ma OXEOLWV 11n0p£i VO y[VEL KQL 0£ KAOOLKOU<:; EKTUnWTt<:; (printers) , OTOV 
TO 11tye8oc; TOU OXEOLOU ELVOl11LKp6, OllA. A3 I'] A4. 

ElK. 2.1y Apxr'J Ac:troupyiac; axc:otaartKwv J.lTJXOVTJJ.larwv Kat c:Krurrwrwv 

2.1.2 Eil>ll KOI 1l>IOTI1T£c; ~oAu61WV-XPiiOtlc; Touc; 

rta TllV KamoKeul'] Twv oxeoiwv 11ac;, eivm anapaiT'lTO va XP'lOLI10nOLI']­
ooul1t: KOTOAA'lAO 110AUf3La. nptnt:L AOLn6V va yvwpi~OUI1£ TO £LOll KQL nc; l­
OLOT'ltt:c; TWV 110AU[3LWV nou OLOTL8£VTQL OT'lV ayopa. 

Kupto xapaKT'lPLOnK6 ev6c; 110.Aul3tou, EiT£ aut6 Eivm ~u.Atvo eite 11'lXO­
VLK6, Eivm 'l OKAilPOTilTO T'lC: 11UT'lC: TOU. H OKA'lPOT'lTO XOPOKT'lPL~£TQl 11£ 
ypawma I'] YPOI1110TO KOL apt811ouc; I'] 116vo 11£ apt811ouc;. :Lt'lV EtK. 2.1 o 
cpaiVOVTQl 0 f3a8116c; OKAllPOTllTOC: KQL Ol OVTLOTOLX£<:; XPJiOt:L<:; TWV I10AU­
[3lWV. 

nto Katw avacptpovtaL 11£PLKtc; OO'lyiec; nou nptnet va aKo.Aou8ou1Jt:, 6-
tav oxeota~OU11£ 11£ 110AU[3L: 

• 'Ooo mo Atio Eivm TO xapti t6oo mo oKAilp6 110AUI3L nptnet va XP'l­
OLI10nOLI'jooul1£ 

e ·'Omv em8U110UI1£ 11£YOA'l aKpi6£10 OTO OX£0LOOI16, XP£LO~OI100T£ 
OKA11pa 110AUf3La 
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XpflOIIJOnOIOUVTOI y10 

IKiTOO npox£•pa Kup1£c; VPOIJIJi:c; 
oxtl>•a ox£l>iwv 

78 ** * * 

68 ** * * 

58 ** * * 

•0 48 *** * * lll:: 
c 
< 38 !'] No1 c *** ** * 
:::E 

28 *** *** ** 

B !'] No2 ** *** *** 

HB !'] No2112 * *** *** 

F!'] No3 * *** *** 

H * ** *** 

2H !'] No4 * * *** 

·0 3H * * *** Q. 
r= 
< 4H !']NoS lll:: * * ** 
"" 

SH * * ** 

GH * * ** 

*** LUV118ton:p11 XP!'JOll ** Lnavt6T£P11 XP!'JOll * 11£v XP110li . .LOnOL£lTOL 

ElK. 2.1 ~ 8a8j.16c; OKAI]pOTI]rac; f .. lOAU{3tWV Kat XPfJOetc; roue; 

• Me: aKAflp6 IJOA!Jf3t xap6~ou11c: 6o118'1TIKi:c; VPOIJIJi:c; oc: oxtoto nou 
on1 ouvtxc:ta Sa IJC:Aavw8c:i 

• To aKAflp6 IJOAuf3t 11nopc:i va xapa~£1 To xapTI Tou oxc:oiou, c:av m£­
an:i noM 

e MaAaKa IJOAUf3ta XPllOliJOnOLOUIJC: yta OKOPI<PI'JIJOTO KOI np6X£1pa 
oxtl>la 

e lta va n£TUXOUIJC: IOOnOX£ic; ypa!Jilt <;, C:KT6<; an6 TO OUXVO ~UOLIJO 
TTl<; IJUTll<;, nptnc:t va aupou!J£ apya To 1JOAUf3t Kat muToxpova va 
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e In:yvc.iJV£1 ypf]yopa KOL OEV anA.c.i.JVEL. 

e b.LOT[8£TOL 0£ £1l>IK£«; OUOK£UOOi£«; ( 01-!nOUA£<;) nou E<pOPI-IO~OUV 
oTouc; pamooypa<pouc; 

o.e 

ElK. 2.1or EioTJ pamooypacpwv 

0L pa:rul>oypacpOI (~A.. ELK. 2.1 OT) TUnOnOLOUVTOL KOTQ TO naxoc; Til<; "1-!U­

Tll<;" TOU<; KOL KOTQ ouvtn£LO Til<; YP0!-11-!Tl<; nou anoO[OOUV. r£VLKt<; OO!lYL£<; 
nou nptn£L VO yvwpl~OU!-1£ , YLO Til OWOTI'j XPTlOll TWV pamooypa<pWV, ElVOL 
OLnOpOKQTW: 

e Xp£LQ~£TOL ll>laiT£Pil npoooxfl KOTQ Til XPTlOll TOU<;, YLOT[ ll "1-!UTll" 
TOU<; ELVOL OpK£TQ A£mf] KOL 1-1n0p£l VO napO!-IOP<pW8£[ an6 ~[OLE<; 
KLVI'jOEL<;. 

e "0TOV 0£ XPllOLI-!OnOLOU!-1£ TO pamooypa<po, nptn£L VO TOV KA£iVOU­
j.l£ 1-1£ TO £LOLK6 KQAU!-1!-10, WOT£ VO !-Ill OT£YVWV£L TO 1-!EAQVL nou ~p[­
OKETOL OTO £0WT£pLK6 Til<; "1-!UT!l<;" TOU. ~£ nEplmWOll napOI-IOVI'j<; 
TOU XWPL<; OKtn00!-10 YLO OpKETI'j c.i.Jpa, OUOKOAO EnOVOKTQ TL<; OPXL­
KE<; TOU LOLOTllT£<; KOL ELVOL m8av6 VO KOTOOTpO<p£[ nAI']pw<;. 

• rLa va <ptpou!-1£ 1oonaxeic; YPOI.II.Itc; 1-1£ pamooypa<po, nptn£L va 
TOV OUYKPOTOU!-1£ n6.VTO 0£ KOTOK6pU(j)ll 8t011 W<; npo<; TO XOPTL 
OX£0[0011<; KOL VO KLVOU!-1£ TO XEPL !-10<; apya KOL 1-1£ OT08£pl'j TOXUT!l­
TO. T 0 [OLO LOXUEL KOL, OTOV 0 pamooypa<po<; OUYKPOTELTOL 1-1£ ~Oll-

8!lTLKQ E~OpTI']!-IOTO navw OTO OLO~TlTll. 

• rLa va o6f)oou1J£ YP0!-11-!t<; nou txouv xapax8£l 1-1£ 1-!EA.avL, nptn£L 
VQ l;UOOU!-1£ TllV n£pLOXTl 1-1£ l;upa<p6.KL KOL OTll OUVEXELO VO AELQVOU-
1-1£ TllV "aypL£1-!EVll" n£pLOXTl 1-1£ YOI-IOAQOTLXO, c.i.JOT£ va 1-lnOpOU!-1£ va 
l;avaypalj.JOU!-1£ OTO [OLO 0111-lElO XWPL<; np6~All!-10. 

'Qnw<; EXEL 1']011 OVO<p£p8£[ mo navw, 0£ ELOLKE<; n£pLmc.i.JO£L<; ELVOL OU-
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VOT6 VQ XPI10li..LOnOLI18£[ KQL tYXPWI..LO I..LEAclVL yta TTl OXEOLQOTl. ~TllV ELK. 
2.1 ~ q>Q[VOVTQL neptmW0£1~ UAIKWV 0£ TO~~ KQL £il511 OWAI1VWO£WV 6nou 

elvm m8av6 va Olli..LLOUPYI18£l QVOYKTl XPWI..LOTLK!']~ an6oOOI1~· 

VAlKO 0£ TO~rl Xpw~a 

XaA.ul3a~ (atOOAL) Mwl3 

XuTOOLOTlPO~(I..laVTti..LL) IKpi~o 

KaoolTepo~. M6A.ul3oo~ 

LIJeuoapyupo~. "A.euK6 1..1tmA.A.o" AVOLKTO KiTpLVO 
(UALKO Tpt[3twv) 

MOUI..LLVLO KQL KPOI..LQTO TOU npamvo 

XaA.K6~ K6KKLVO 

OpelxaA.Ko~ KlTplVO 

MnpOUVT~O~ nopTOKQA[ 

NLKtALO KQL KPOI..LOTO TOU AVOLXTO 1..LWI3 

Eilioc; p£UOTOU OTI<; OWAI'lVW0£1<; Xpw~a 

ATI..LO~ K6KKLVO 

Nep6 npamvo 

AT1..1.atpa~ laM~ tO 

Atpto KiTpLVO 

o~u nopTOKaA[ 

EA.moetot~ <l>m6 

niooa Maupo 

Kev6 IKpi~o 

ElK. 2.1~ E<pap{Joytc; XPW{JQTWV 

ea nptnet TtA.o~ va yvwpi~OUI..l£ 6n, Kata TTl oxeoiao11 1..1£ TTl [3o!']8eta 11-
AE:KTpoviKOU unoAoyiOT~ (CAD), TQ OXEOLQOTLKO llllXOV!']I..LOTO (plotters), e[­

T£ XPTlOli..LOnOLOUV l..llKpou~ 1..10pKa06pou~ yta TTl OXEOLQOTl TWV YPOI..li..LWV £[­

T£ oe mo e~eA.tyl..ltVTl I..LOPq>!'J, XPTlOLI..LOnOLouv OUOTTli..LO Lj.JeKaOI..LOU (ink-jet). 

AVTiOTOLXO OUOTTli..LO XPTlOli..LOnOLOUV KQL Ol KAQOLKOi EKTUnWTt~ (printers). 
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-D 30 DADAd9 lD)l DD~r1 Dl QlO(Y)O 3l]310UOr110l..tdX DA 3l]3dour1 DN 
~ 

-~3)lAQAD ~~)lll0D1Q3XO ~3A~r11d)l3)lA 
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~ 

"A(Y)AQAdO lD)l A(Y)O~r1 ~l..toi,JdX ~n0u9dl ~nOl 3l3)]d(Y)AA DN ~ 

: IOXQ~D IO>IU)IDQIV 

IHIVIV3XI I3>11NX3.liV>I VNV JdO ~·~ 

·m3g]d)lD l..tyQA3r1 3r1 

A(!>r1r1odA l..tXQU Q)lll3dOd>DlQ 3r1nOD(!>Unl DA 3r1I)Odour1 OQ08~r1 Ul l,!lnD 311\1 
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Tpan£~1 oxtll1aorl'jp1o 

ElK. 2.2a mvaKE:c; axt:oiaaT]c; - LXE:OlQOTTJPlO 

Ot emq>avw:~ oxeolao11~ nptnet va elvm Te}..elw~ Ae:ie:c;, oKAilptc; KOL e:­
nindie:c;. It' OUT6 KOAUnTOVTOL an6 ouv8enK6 UALKO n.x q>op~OLKQ. 

Ot n}..eupt~ Tou nlvaKa oxeolao11~ nptnet aK6~a va elvm Te}..e[w~ e:ueu­
VPOIJIJE:<; KQL K68eTe~ ~ETQ~U TOU~. 
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OL oLaoTaoeu::; Tau nlvaKa nou ea emA.eyel e~apTWVTOL an6 TL~ oLaoTa­

oeL~ Tau xapnou oxeolaoll~· 

Xp~O'l 

npLv TTl XPTlOTl Tou nlvaKa oxeolao11~, KaM eivm va eMyxnm 11 e:mm:­
l>6Tr)Ta TTl~ emcpaveLa~. AUTO WLTUYXOVETQL EUKOA.a 1-LE TTlV TOno8tT11011 e­
v6~ xapaKa, OTO UljJO~ TOU, oe OLO(j)Ope~ 8toeL~ navw OTTlV emq>OVELa OXE­
o[aOTl~· Av nepva q>W~ aVOI-LWa an6 TTlV aKI-LTl TOU XOpaKa KQL TTlV emq>a­
VELa, 01111alveL 6TL oev eLVQl enlneo11 KQL apa aKOTOAATlATl yLa oxeo[aOTl. 

ErK.2.26 Tau 

nf]pe TO OVOI-LO TOU an6 TO OXI']Ila TOU YPOI-li-LOTO~ 'T'. KataOKEUO~ETQl 
an6 ouv8enK6 ( nA.aonK6 ) uA.LK6 f] ~uA.o naA.m6Tepa. 

XpTlOlllOnOLe[TQL navta 0£ OUVOUaOI-LO 1-LE TllV mvaK[oa yLa TTl xapa~ll 0-
pl~OVTLWV ypalli-LWV KQL oav OOllYO~ navw OTOV ono[o KLVOUVTQL Ta Tp[ywva. 

AnOTEAeLTQl an6 OUO 1-ltPll, TO OTEAEXO<; KQL Tr)V K£cpaA~ TO anoia OXll-
1-LOTL~OUV ll£Ta~(J TOU~ ywv[a 90°. 

MLa 1-LOPQ>Tl TOU Tau eLVQl KaL TO nap6.M11A.0 I'] napaMllA.oypacpo~. 

ErK.2.2y napaAAT)Aoypcupoc; 

r.- To napaAA11Ao f] napaAA11Aoypacpoc; oev txeL Keq>aA.f], elvm tva~ a­

nM~ Kav6va~ nou txeL 1-LTlKO~ aKpLI3W~ 600 KQL 11 mvaK[oa. Me TTl 13of]8eLa 
OXOLVLWV nou 13p[OKOVTQL OTL~ OUO nA.eupt~ TTl~ mvaK[oa~ KLVE[Tal napaA.­

AllAa npo~ TOV EOUTO TOU. 
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.- Kav6vac; 

KOTOOK£UQ~ETQL an6 OUV8ETLK6 UALK6, f;UAO Jl IJtTOAAO KQL tXEL UnOOLOLpt­

OELC: OE EKQTOOTQ KQL XLALOOTQ TOU IJ£TpOU. /\tynOL KQL piya. Ynapxouv 

KOVOVEC: £nim:<51")c; KOL TPIYWVIK{Jc; IJOp<pJlc;. ( ELK.2.2E ) 

0 TPLYWVLKJlC: IJOP<i>JlC: Kav6vac; EiVOL noM XPJlOliJOC:, YLOTi tXEL tf;L KAi­
IJOKEc;. XpllOl1JOnOL£iTOL YLO Til IJETO<popa OLQOTQOEWV navw OTO OXtOLO 0£ 

<pUOLK6 1Jty£8oc; 1'1 o£ KALIJOKa 1JEyt8uvo'lc; 1'1 OIJiKpuVO'lC:· 

<\BX~~~: .. ~ .. '.11~11:11: I 1:. II: I 1: K 
E1K.2.2& Kav6vac; 

Xp{Jol") 

e Ita TLC: OKIJ£C: TOU KOVOVO LOXU£l O,Tl YLO TO Tpiywva KQL TO 'T '. 

e IOLOLTEP'l npOOOXJl XPELQ~ETOL OT'lV nOIOTI")TC TOU KOVOVO . 

.- Ka~nuA6ypa~~a 

KOTOOK£UQ~OVTOL, 6nwc; TO Tpiywva KQL 0 KOV6vac;, an6 OUV8£TLK6 UALKO 

(nAOOTLK6). 

ApKETQ OUXVO. napouma~ETOL 'l OVClYK'l xapaf;'lC: KOIJnUAWV YPOIJIJWV, 
nou o£v Eivm KUKAOL 1'1 T6E;a, KOL ouvm<ilc; O£v 11nopouv va xapaxeouv IJE 

otai31'1Tll, L£ aUTJl TllV nEpimWO'l XP'lOLIJOnotouvTOL £LOLK0. 6pyava, nou At­
yovTOL KOIJnUMypOIJIJO (ELK.2.2.0T). 

E1K.2.2oT Kaf.lnult6ypaJ.11.10 
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~ Mo•poyvw1J6VIO 

'Onw~ KOL TQ OAAQ 6pyava KQTQOKWO~ETOL an6 OUV8ETlKO UALKO 

(nA.aanK6) Tl anaVLOTEpa an6 IJtTOAAO. 'EXEL unOOLOLptOEl~ OE iJO[pE~ Tl 

[3a81JOU~ KQl XPllOliJOnOLELTQl yta TTl iJ£TPll01l KQl TTl XOPO~ll YWVLWV. (ELK 
2.2~) 

E1K.2.2~ MotpoyvwJ.16vw 

.- Llla611Til«:; 

0 ota[3T1Tll~ dvm yvwaT6 6pyavo, 6nw~ Ta Tpiywva KOL o Kav6va~. an6 TTl 

IEWiJETpia. EivOL OlliJOVTlKOTOTO 6pyavo OXEO[OOll~ IJEYOAWV anOLTTlOEWV. 
KOTQOK£UQ~£TQl an6 iJ£TOAAO, npomptp£TOL OTllV ayop6.1JtOa OE 8T'lKE~ 

KQL anaLTd iJEYOAll npOOOXTl OTlll..lETOXEiPLOTl TOU. 
XpllOliJOnOLELTQl yta TTl xapa~ll KUKAWV KQl TO~WV. 2:TllV KQTQOKWTl l..lll­

xavoA.oytKWV oxEoiwv XPllOLIJOnOLouvTm ouo Etowv ota[3T1TE~: 

• o iJEyaA.o~ otaf3T1Tll~· ( EtK.2.21l(a) ) 

• H n61Jna ( iJLKp6~ Ota[3T1Tll~ ). ( EtK.2.21l(f3) ) 

(a) Lltal31']w:; (13) n6j.ina 

E1K.2.2'1 LJ.taf3fJu;c; 

(y) LlLUOTr]j.IOj.i£TpO 



A(I)Al}Ado ID>I no!Q3XD D.LlUQJdD9D>I Al.J.LO ~XOOOdU 

·l.J.ol,idX UA3riQU3 AUl 1dX~ri ~nOl ~3>ll,i8 ~UO 1DlAI)Ol380UOl DA lD:>l Q>l 

-U:>l300dU 'QYD>l lDlA0':2JdD8D>l DA 13U~du 'D]ODAd3 l.J. 130<!)13Y3l I)Od>V e 

· A(f)AQAdo A(f)l l.J.ol.J.dl,ilAnD Ul 

DlA ~l,ilODn3:>lODlD:>l 0 13A]Q nou ~3]Al.J.go 10 t;>dl.J.lOnD lDlAI)Odl.J.l DN e 

:13U 

-~du QlnD 13A]A DA Dlj "UODlDQlD:>l UlOldQ 30 lDlAI)OdUlDlQ DA 1Dl3YYQ91U3 

D]OUO Dl '~l.J.OD]Q3XD DADAdQ ~DlUlQlOU ~l,iyD:>l ]3llDUD OlQ~Xo QlO(f)O DA3. 

~l.JOD!Q3XD A(I)Al}Ado ID>I A(I)O~rt ~l.Jo~dX ~3!Al.JQO ~~>IIA3J 

·l.J.ll,igDlQ nml.J.y~:>lO OI)Q OlD l.J03!llU 1Dl3':2Qdl0ri DA 13U~dU e 

no1 

ll>1~9 UlO 1Dl]3l380UOl DA 13U~du ']3lOldD8D>l I)Od>D 'l.J.ol,idX Ul Ql3V\I e 

·l.J.1l,lgmg nm D.Lll.LQJou AUlD l,!Xooodu • 

ID.1!3.11DllV 

"(f)'j~ m ~odu 

DlAQU lDl]3l380UOl DA I)Olgnyori nm ~Ulr;Jri ~Ul t;>dn3yU l,i'joy H e 

( oyQA3ri OlU 311)0 Qd>llri OlU 311)0 ) "I)Olgnyori 

nm ~Ulr;Jri ~Ul ~O>ll,iri Ol lD:>l OOQ 'OOQl 1DA]3 DA ~DQ]:>lD ~Ul ~O>ll,iri O.l e 

( l,ilXlcbO !)you 311)0 'l,idoyoX r;JYOU 31 

-r;JO) ·~d39D.LO 1DA]3 DA 13U~du Ull,igmg nm ~noy~:>lO nm UO(f)d8dQ H e 

DJdl3ri(f)3J l.J.l QUO ~QlO(f)AA l.J.gl,ilDAJ3 l.J.ll,lgmg nm ~l.J.ol,ldX ~OUQdl o 
llo~dx 

·l.J.d~ri DO] 30 nO'jQl ~Dl3d~cbld3U '~D]38n3 

U03d]DlQ Ul DlA lD:>l ~<!>8D>l 'OlQ~XO OlD DAQAD:>l AOl QUO A(f)30QlODlQ QdOcb 

-m3ri l.J.1 mA 'l,lgoyl.J.g '1DlJ3louorilOLJ.dx ·moril,ilDDlQ 13Qdl3ri 'nm QriOAQ m 

lD:>l 13Q]QOdU ~(f)UQ 'lD:>l nm ~3d:>lQ OI)Q ~UO lD:>l DQ]:>lD 13X~ Odl3riQriUlODlQ 

O.l ·( (A)l.J.G·G·>ll3 ) Od.L311Qrtll.LDDIQ Ol lDA]3 Ull,igmg Ol 3ri OlOriQ OADAdO, 

· ( y1oA~lD ) ~l,lcbodA ~QAl.J.go J39l.l.1ouori 

-lOl.J.dX DA ]3dOUri ~DUriQU ]lAD '~130<!)lUld3U ~~yyou 3:£: "A<!)l3d3cbld3U A<!)d:>l 

-lri r;JYOU l.J.'jodt;>X Ul mA 1Dl]310UOrilDl.J.dX ( ~l.J.ll,igDlQ ~Qd>llri } DUriQU H 
·l.J.ll,lgmg nml.J.>ll,i8 l.J.lO 1Dl3:>lOJd9 nou 'l.J.om>l~odu l.J. 'oril.J.ldQ'j3 Q>llYYDl 

-3ri ~UO]U3 'DA~ lDl]310UOrilOl.J.dX ~noy:>ll):>l ~noyr;>A3ri r;JYOU Dlj "D]yXo:>l ~QA3 

Dl38l,!Og Ul 3ri 1Dl3A]A ~Dl3g]d>lD Ull,igmg ~QA3 A<!)Y3>l0 A(f)l DriAlOAQ O.l 

Ol'i73X:£: -NONVXHV\1 VI3XI01:£: ZZ 



H l:XEt.IAIH 23 

2.2.2 TEXVIKE<; e:cpapiJOVE<; KCI IJE00l>01 e:niAUOI")<; OTOIX£1Wl>WV OX£l>laOTI­

KWV npo6AI")IJCTC/JV. 

npO£TOIIJCOia OX£l>iaOI")<; 

--4 
E1K.2.28 Torro8tTT70T7 xaprtou 

To npc.lno f3l'JI.la ELVOL T] TOno8tTT]OT] TOU xapTLOU. (ELK.2. 2.8) To xapTi 
Tono8eTeimt navw OTT]V mvaKioa 11e TT] 13oJ18eta Tou Tau. Eq>ap1J.6~emt T] 

Kecpaft.J1 TOU Tau OTT]V apLOTEPJl aKIJ.Jl TT]~ ntVaKioa~. Eu8uypaiJ.IJ.L~eTe TT]V 
IJ.La aKIJ.Jl TOU xapTLOU (TT]V navw OUVJl8W~) IJ.E TT]V (naVW) aKIJ.Jl TOU OTEAe­
XOU~ TOU Tau, OTepeWVET£ 118 aUTOKOAAT]TT] Tatvia (aeft.oTttn ) Kat IJ.nOpei 
va apxicet T] axeoiaaT]. 

Xapa~l") Op1~6VTIC/JV KCI KCJ0£TWV VPCIJIJWV 

"' " 
' 

"' I ~ ""'~ . . r .. . . ol 

~ -l J 
E1K.2.21 Xapa~71 optt;ovriwv Kat Ka8trwv ypaJ.lJ.lWV 



'OA(T)A]dl DA~ lD>f nD_l Ol ~DlAC'!'l10110TilDltdX ·~~TiTiodA l,uno ~0d11 

~3'(U'{Yt;>dD11 Af)OlXDdDX DA Af)Od011Ti 'l,tr1TiodA D]38n3 D]DXnl Dlr11Dl3A]Q A"\/ 

1Dl3A!Q nOll l,nfr1odA Dlr1 !>odu A(!)r1r1odA A(l)yiJyyQdDll li~DdQX 

'A(T)AC'!'>Aldl Of)Q A(T)l ~9TiDDnQAnD lD>f nD_l e 

o09-oO£ -o06 OA(T)A]dl lD>f no _l • 

oSV-oSV-o06 OA(T)A]dl lD>f noj_ • 

'OA(I)A!dl 
Ol lD>f nD.l Ol 1'(911 1Dl]310110r11DltdX AC'!'>TiTiodA A(T)A~Til'(>f3>f lt3Ddt;>X ltl Dlj 

llf!JrlrlodA II(T)II$rl1y>l3>1 Lt]Ddi?X Dli:'i: '>113 

r-r-·------.. 0 

A(!)r1r1odA A(I)A~r11y>l3>1 IJ~DdQX 

'(T)AQ11 m ~od11 

(T)ll?>f 9110 DlA911 'ltO(T)l11Jd311 Altl l,t1no 3D '1Dl3df)o lfjf)'(OTi 01_ ·noA(!)Aidl 

nm lD>f no.1 nm Ltol,tdX Lt 1DlJ3llD11D AC'!'>TiTiodA A(T)l389>f lt3odr;>X ltl DlJ 

'OA9Ti1D>f nD,l nOl D138l,!Ofj Ul 3Ti '(DlAQ11) 9133Q Dl ~0d11 t;>d3lDldD 9110 1)0 

-lfjn'(OTi nOl Ulf)Ti lt J39dno DA ]3>fdD AC'!'>TiTiodA A(T)llA9)1dO lt3Ddt;>X Ul Dlj 

Ol'i73X3: · NONVXHif\J V13XI013: tz 
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Dl 313LQ1Q3Xo D/\ 10>1 ~~A0'{1113 ~~lD(Y)O ~11 313/\Q>I D/\ 31]3dour1 DN )61 
DlQ~Xo 30 QlD(Y)O 313iJ?£lDlQ Dl D/\ 10>1 3131Jd(Y)/\AD/\D 

Dl D/\ '~9/\380>1 n01 ~130l,ldX ~11 10>1 Q>l1101dU1>1DdDX Dl 'nO]Q3X:S: (10>1 

-li\X3.l n01 /\~T191do -/\(Y)1Qr1r1odA -/\~r1r1odA UQJ3 Dl 3130]d(Y)AA DN )61 

:ooXo;>~o JOli11>1D!!IV I@] 
10111101dV-V.lVII\IIIIIVdJ-I3111111\1VdJ t·~ 

"1013/\JQ nou ~ 3 ALI1 ~odu ~3ylly'{l?dou 

~~r1r1odA 101/\000QdDX 'nD.l OlD (Y)/\Qll 0/\(Y)A]d1 01 -~Dl/\~/\1>101311\1 e 

"9d38DlD 101J31Dd>l 10>1 'noA~A1d1 n01 

Qdmyu LIYYI? mr1 30 10131UQ<b3 D/\ 310~ 101~ no .l 01 101J31380llo .l • 

"1013/\JQ nou ( ~3) DJ38n3 AlllD (Y)/\"Qll 

10131UQ<b3 D/\ 310~ '101~ n0A~A1d1 n01 Qdmyu DJT1 l.! 101J31380llO.l • 

ID1.3AJQ nou lpfrfodA mrf :Jodu ll(fJrfrfodA 11roy{lyyodou lilDdQX 91C:"C: ">113 

SZ H3:'V'I'i73X:S: H 
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'AOO]XDTi3.l AOOA3rir:JOA1>1 

:)13o~e ~~:>~mdo 

·~l,!rlo.t nog~u1u3 l..tAXI 

·~~1Xod.1 ·~o]d.t3rlrlno 

~~rlrlodA ·~~rlrlodA ~~:>!1A03V 

. (Q:>!ld3.l(1)03 l,l 

~t;>dn3'1(ll 000]11 D]3XlO.lD ) lD.lAOA]Od> 

~3]3'1(3.1 Or:JQ 3rl 

l,!:>!1A03D l,!lli3'1( 

l,!:>~1A03o t;nXou 

l,!:>!1A03D l,!lli3'1( 

>I 

r 

~ 

3Q nou omrirlt;>dAld3ll m:>~ ~~riwv ----LiA~rlrlo:>~3:>!DlQ l,!lli3'1( .::1 

·A 1 H Ao.LD m.tJ31ouorl10Ltdx 

'3 AU.l 3rl ~130l,!dX ~31Q] 10 ~ LiA~rlOD'I(93.l l,!lli3'1( 0 

'A(!lriO.l 

A<!J:>!ld3ri 'A<!J13AOd>lll3 ~(1)308009 OldQ.-----------Lid39r:J3'1(3l,!lli3'1( J 

·~~ririodA ~~:>~ul..tel..to8 

'~130]rlriodADlQ 'A0030Q.lDD1Q ~~rlrlodj 

'AOO.LQrlriodADlQ ~~rlrlodA ~31dr:J:>! 

'morlrlt;>dAld3u ·~~rl:>~o ~~mdo 

!>~Aortdocb3 

!>13D(!)Wid3U 
!>~rtrtodA 

~cbdow 

~l,!X3An0 l,!lli3'1( B 

~l,!X3An0 QlXOll v 

DJDDriOAQ!>Olll)! 

·Lto~dX n0.1 ~>llQ Ltl 13X~ OA~SO>I 0.1 nou 'AC!JrlrlodA. LIQJ3 odod'J't;>lQ OlQ~Xo 

0.10 lD>I AnoXdt;>lln ~dmdA. ltl 3rl !>noA.Qy !>noXlOlD]lAO OlJ '013X~AnD l..tlO 

3rlnoo]d(T)AA. 09 nou O'{o£jrtr;10 odod>t;>lQ lD>I !>I)Orl91do 'morlrlt;>dA. OJ3Xlolo 

DlAOI)3d3.tn3Q 3rt m>1 !>~rtrtodA. !>u 3rt !>(T)]dn>l 1DlJ3A.dn01rll..tQ OlQ~Xo OA3 . 
. ( 'll''{'>l AC!J83A.3rl 

A(T)dQd>OlQ '01A.'Q'{ll-'Q8dO 'OJO'{OcD3>1-'Q)3u) A(T)l'QrlrlodA. !>~d>dort lD>I LIQJ3 od 

-OcD'QlQ AnoXdt;>un (!>I)O>IUU801D lD>I 'Q'{'{O) !>I)O>IlA.dnOl13'{ !>nOA.Q'{ Olj '("ll"{'>l 

Q>IUOrll..t.L(T)d3 '0]3'{3.1 '!>OAQl) O'{O£jrli)D OdOcD'QlQ 0]3XlOlD DlA01)3d3ln3Q 

3rt m>1 morlrlt;>dA. m 3rt !>(T)]dn>l 1DlJ3A.dn01rll..tQ noA.9'{ I)O.LuodA. OA3rl]3>1 OA3. 

!>~rtrtodA 10 ~ '£'~ 

Ol'i73X~ -NUN'v'XHV\l 'v'I3XI01~. 9Z 
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Ot KUptec; (13aatKtc;) yp01111tc; TOU OX£OLOU opi~OUV OK11tc; KOl 6pta £nl­
q>OV£lWV . . 011wc; OTO ox toto un6pX£l OVOYKll napouoiOOllc; KOl QAAWV OTOl­

X£iWV, 6nwc; dvm OK11tc; nou oe q>aivovTm OTll 6Lj.Jll oxeoiaollc;. ypa1111tc; 
Opl0110U TWV OlOOTOO£WV, otaypOI111LO£lc;, Olclq>OpOl OU11130Al0110L K.A..n. 

Ynapxouv, A.om6v, £KT6c; TWV KUplWV YP01111WV TOU rxeoiou KOl 6A.A.a 
dOll OlOq>Op£TlK!']c; 110pq>!']c; KOl naxouc;. Ot 110pq>tc; KOl TO nOXll TWV YPOI1-
11WV £LVOl TUnOnOllll1tVa, WOT£ VO £LVOl OVTlAllnTcl 11£ TOV LOlO Tp6no an6 6-

A.ouc; Touc; XPi]OT£c; ev6c; oxeoiou Ol£8vwc;. 

rTO DIN 15 £ivm TunonOllll1tva TO £LOll YPOI111WV. K68£ 11LO XPllOli10nOl­
£iTOl OTlc; n£plnTWO£tc; nou q>OLVOVTOl OTOV n[VOKO Tllc; £lK. 2.30. neplAOI1-
136VOVTOl Ol nlO OUVll8lOI1tV£c; XP!']O£tc;. 

re K08£ OUYK£KPll1tVO oxtolO XPllOli10nOl£LTOl 11l0 OplOI1tVll 011000 (Ol­
KoytV£lO) YPOI111WV 11£ naxll nou npoootopi~ovmt navm oe oxtoll 11£ TllV 
KUpla (13aatKI']) ypaw!'] KOl 110Al0TO 11£ OUYK£KPll1tvouc; OUVT£A£0Ttc; OVO­
A.oyiac;, nou dvm navToT£ noA.A.anA.ama Tllc; 12. H iota KAli10KWOll toxuet 

KOl YlO TO nOXll TWV KUplWV (13aOLKWV) YP01111WV TWV Olclq>OpWV 011clOWV (Ol­
KOY£V£lWV). H £f;!']yllOll Tllc; avaA.oyiac; OUT!']c; OLV£TOl OTO TtA.oc; Tllc; napa­
ypaq>OU. 

rul1q>WVO 11£ TO DIN Ol A.emtc; yp01111tc; txouv naxoc; ioo 11£ TO 1 I 2 TOU 
naxouc; Tllc; Kuptac; , nou eivm ll ouvex!']c; naxta ypaw!']. (1 I 2 = 1 I 12 · 12) 

XpllOli10nOl£LTOl OK011ll KOl YPOI111!'] naxouc; ioou 11£ TO 1 I 12 TOU na­
xouc; Tllc; Kuptac; YPOI111i]c; yta TllV avaypaq>!'] Mt;ewv Kat apt811wv. 

Ta TUnOnOllll1tVO nOXll q>OLVOVTOl OTOV n[VOKO nou OKOAOU8£i. 

nax11 YPCIJIJWV 0£ mm 

0116oa YPOI111WV A' J B, C, D, Apt8110i, K£LIJ£VO, 

(naxoc; Kuptac; YPOI111i]c;) F, G, K OU1113oA.a 

0,25 0,25 0,13 0,18 

0,35 0,35 0,18 0,25 

0,5 0,5 0,25 0,35 

0,7 0,7 0,35 0,5 

1 1 0,5 0,7 

1,4 1,4 0,7 1 

2 2 1 1,4 

ElK. 2.3 6 naxTI ypaJ.lJ.lWV 
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H WLA.oyl'j TTl!:; 01-100a<:; ypal-li-LWV E~apTOTQl an6 TO 1-ltyESoc; TOU OXEO[­

OU KQL TO nAI']Soc; TWV ypal-li-LWV TOU, 1-LE KPLTI'jpta TTl AELTOUpyLKOTllTO TOU 
(WKpiVELa, oa<pl'jVELa) Kat TllV OLOSllTLKI'j TOU. Ot nLO OUVllSLO!-LtV£1:; ELVQL Ol 

O!-l65Ec; 1-LE KuptEc; ypal-ll-ltc; naxouc; 0,5 Km 0,7 mm. 

Ynapxouv KQL 6AA.a ELO'l ypa!-LI-LWV 6nwc; KQL OAAEI:; otaf3aS!-liOEL<:; TWV 1-LE­
yESwv TOU!:;. l:TO l3ti3A.io aUTO nEplOplOTI'jKa!-LE OTllV nLO OLaOEOO!-ltVll TUnO­

nOillOll, nou KaAl.JmEL noA.LJ LKavonOLllTLKO TllV 1-LEYOAll nA.ELOl)Jll<pia TWV E­

<papi-LOYWV. 
l:TllV npaKTLKI'j E<papi-LOYI'J Of:, OTa nA.aiota TWV aoKI'jOEWV TOU 1-laSI'J!-la­

TO!:;, oEoOI-ltvou 6n KOT6 Kupto Myo Sa XPllOLI-LOnOLol.JI-LE !-LOA.U13ta, 1l ot6Kpt­
Oll Sa yivnm 1-LE TTl XPI'JOll 1-1aA.aKou !-LOA.ul3tou yta 'TL<:; KuptE<:; ypal-ll-ltc; ( KOL 
Tll:; L06naxtc; TOUI:;) KQL OKAllPOU yta Til:; un6A.otnE<:;. 

KaTa nc; ota<popsc; J.iSyseuvastc; r'] aJ.ltKpuvastc; TO wnonou7J.1tva J.iSytery 
TWV axsoiwv txouv Aoyo Snt<pavsu.iJv 2, onwc; S~T]yr']8T]KS aTT]V SVOTT]TO yta 
TO xapna TT]c; axso{aaryc;. 'Apa TO J.lr'JKTJ (snoj.ltvwc; Kat TO nOXTJ TWV ypaj.i­
J.lWV} ea txouv Aoyo 12. 'Ewt J.1ST6 ano K68s J.lsyteuvary r'] aJ.liKpuvary ea 

npoKumouv navTO ypaJ.lJ.ltc; J.lS wnonotT]J.ltva naxTJ. 
Av, yta napaastyJ.ia, tva axtoto tytvs J.lS TTJV OJ.16oa ypaJ.lJ.lWV 0,5 as 

xapTi A4, 8a txst TO nOXTJ 0,5 Kat 0,25 yta nc; ypaj.ij.ltc; Kat 0,35 yta TO 
ypOJ.lJ.laTO Kat roue; apt8j.iouc;. Av yivst J.1Syt8uvary as xapTi A3, TOTS TO 
naxTJ Twv ypaJ.iJ.lWV ea noAAanAaataaeouv sni 12 Kat ea yivouv avTiaTot­
xa 0,7- 0,35 Kat 0,5 yta TO yp6J.1J.laTO Kat roue; apt8J.iouc;. napaTTJPOVJ.lS on 
npoKstTOt naAt yta wnonotT]J.ltvo J.ityseoc; Kat KaTa auvtnsta wxov au­
J.lnArypwastc;, otop8wastc; K.An. J.lS TO TUnonOtT]j.ltva nsv6Kta r'] aAAa j.ltaa 

axsoiaaryc; J.lhopouv va yivouv xwpic; npof3ATJJ.la. 

2.3.2 rpacp!l rpOIJIJclTCAlV KOI ap181JWV 

rta K6SE oxtoto nptnEL va ooSouv ot6<popEc; nA.llpo<popiEc; oTo un61-LV'll-la, 
n6VW an6 TO un6!-LV'll-la l'j OE OAAO 0'11-LELO 11t0a OTO LOLO TO naptOTQVO!-LEVO 

aVTLKEL!-LEVO ( OLaOTOOEL<:;, OU!-Lf30Al0!-LOL Eni 1-1tpouc; E~apTlli-LOTWV K.A..n ). 
l:uvwwc; To oxtoto nEpttXEL YPOI-ll-lam, aptS1-1ouc; Km OA.A.a ou1-113oA.a. 

Ta yp61-11-LaTa oxEot6~ovTOLI-LE TPEL<:; Tp6nouc;: 

• ME EA.EuSEpo xtpt 

e ME XPI'JOll opyavwv OXEoiaOlll:; 

e ME OOllYOU<:; ypa<pl'jc; ( OTtvmA. ) 
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Ynapxouv oLa<.popa £LOll ypa<.pr'] ~ . XpllOL~onOLouvTm 6~w~ mo ouxva To 

OUO napaKOTW £LOll : 

• "0p8La ypa<.pr'] 

• nt..ayLa ypa<.pr'] 1-!£ KALOll 75° 

--4JJ~%E!1_llt!K£Ml!lJE;{t!JP:Tl!· 

~ 
E1K.2.3y nA6.y10 ypacprj 

H YWVLO TWV 75° 1JnOp£L VO YLV£l ~£ TllV KOTOAAllAll Tono8tTll0ll TOU 

Tau KOL Twv ouo op8oywvLwv TpLywvwv. 

0 

E1K. 2.3li XprjaT7 rwv opy6.vwv ax&oiaaT?c; yta TT7 OT?J.ltoupyia rwv 75 

L:To Mllxavof..oyLK6 oxtoLo XPllOLIJOnOLc:LTOL oxc:oov navTa ll nf..ayLa 

ypa<.pr']. 
H ypa<.pf] TQU OX£0LOU dVOL TUnOnOLll~tVll OUIJ<.pWVO IJC: TOU<; KOVOVL­

O~OU~ TOU lc:piJOVLKOU opyOVLO~OU TUnOnOLllOll<; (DIN). H TUnonOLllOll OU­

Tr'j £<.pap~6~£TOL KOL OTllV EMaoa, 6nw~ <.pOLV£TOL OTllV ELK. 2.3£ 
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YlJ.lo~ ypaq>i]~ 1,8 2,5 3,5 5 7 10 14 
10/10.h 

naxo~ ypaiJIJiJ~ 0,18 0,25 0,35 0,5 0,7 1,0 1,4 

rpaiJIJaTo~ 

1/10.h 

E1K. 2.3.& 'Yf/Joc; ypawaroc; - rraxoc; ypappf}c; ypawaroc; (mm) 

Mty&Ooc; ypacpr'jc; ( h ) 

H eniAovil Tou j..leyt9ou~ ypaq>I'J~ yiveTOL w~ e~l']~: 
An6 nivaKa emAtyeTOL nptina To naxo~ ypaiJIJI'J~ nou ea XPllOLIJOnOLT)-

9ei yta To nepiypOIJIJO Tou axe~iou. To naxo~ auT6 eivm Kat To naxo~ 

YPOIJIJrl~ YPOIJIJOTO~, ~T)Aa~l'] TO 1/10 TOU h. 
Aq>OU enLAtX9T)KE TO 1/10 TOU h, eiVOl Oj.ltOW~ VVWOTO KOI TO l~LO TO h 

( an6 TT)V ELKOVQ 2.3e ). To h ELVOI TO UljJO<; TOU KE<j>aAQlOU ypOj.ljJQTO<; KOI 

ouvxpovw~ To j.ltye9o<; ypaq>r)<;. To uljJo~ Tou Ke<paAaiou ypOIJIJaTO<; eivm 
KOI TO UljJO<; TWV apL9j..IWV. 

T 0 nAOTO~ TOU K69e ypOj.lj.laTO<; ~La<ptpeL an6 TQ 6AAa ypOIJj..laTQ KQL yt' 
QUT6 TO (3r)jJQ TOU K69e ypOj..lj..IQTO~ ( T) an60TQOT), ~T)AQ~r), an6 TT)V apxi'J e­

V6<; ypOj.ljJQTO<; j..ltXPL TT)V apxr'J TOU erf6j..IEVOU ), ~ev e[VOI ata9epr). LUvr)-
9w~ eivm 7/10. h. 

napali&IYJ.Ia ypacpr'jc; 

Ava.Aoya j.l€ TO j..ltye9o~ TOU OXE~lOU i] TOU QVTIKElj.ltVOU, XPT)OljJOnOIOU­
VTOl ~Laq>opeTIKO UljJT) ypaj..IIJOTWV KOI apt9j..IWV. 

E1K.2.3<rr napa~E:IYf..JO ypacpf}c; 

• YljJo~ Keq>aAaiou yp61JjJaTO~ 10/10.h 

• naxo<; YPGIJI.l!'J<; 1/10.h 

e An6ataOT) IJETQ~U ypajJjJWV 16/1 O.h 
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2.4 KAIMAKEL KAI lliAIT AIEl I 

A.I~OKTIKOi OTOXOI: 

va yvwpim:n: HlV aVOYKll Ka9opLO~OU TTl<:; KAi~aKa<:; , TOU<:; Tp6nouc; 

OpLO~OU TTl<:;, TL<:; OUV119LO~tV£<:; TL~tc; TTl<:; OTa T£XVLKQ OXtOLa KOL va 

~nop£iT£ va £KTL~OT£ OWOTO OLaOTOOEL<:; ~£ TTl XPJlOll TTl<:; KAi~aKac;, 

Ka9wc; Kat va Kavne Touc; anapaiTllTouc; unoA.oyto~ouc; yta TllV ~e­

Tmponn TllC: KA.i~aKac; 

va yvwpiOET£ Ta OTOLXEia avaypa<pJlc; TWV OLaOTQOEWV, nc; apxtc; 

KQL TOU<:; f3aOLKOU<:; KaVOV£<:; OWOTJl<:; OLaOTaOLOAOYllOllC: KQL Va ~no­

pelT£ va otaf3a~ne Kat va Oll~etwvne owoTa nc; otaoTaoetc; TEXVL­

KWV OXEOLWV. 

2.4.1 01 KAiiJOK£<; 

·onwc; ava<ptp911K£ OTllV napaypa<po 2.1.1, yta npaKTLKouc; Myouc;, m ~e­

yt911 TWV xapTLWV OXEO[aOllC: ELVQL OpLO~tva KQL TUnOnOLll~tva. 

Ta ~eyt811 6~wc; TWV 9£~QTWV , LOLa[Tepa TOU TEXVLKOU OXEOLOU, napou­

OLQ~OUV ~La TEpaona nOLKLAia. Ac; <paVT0090U~£ Ta OXtOLa TWV E~apTll~O­

TWV TOU ~llXaVLO~OU ev6c; poA.oyLOU X£Lp6c; KQL TO OXtOLO TTl<:; 64JllC: ~Lac; 

noA.uwpo<pllc; OLKooo~nc; . livnm a~towc; <pavep6 6n oe Kanmec; neptmw­

oetc; £nLf30AA£TQL Jl £~Unllp£T£i Va ELVQL TO OXtOLO ~LKpOTEpO an6 TO <pUOL­

KO ~ty£9oc; TOU 9t~moc; KOL 0£ OAA£<:; va £iVOL ~£yaAUT£po. 

Eivm enio11c; <pavep6 6n nptneL oTo Ka9e oxtoto va oivnm 11 noA.u Oll­

~avnKJl nA.qpo<pop[a: n6oo IJEya.\UTEPI'J 1'1 IJIKPOTEPI'J £iVai IJIO ~IClO'TOO'I'J 

TOU ox£l5iou an6 TI'JV npayiJOTIK!'l TIIJ!'l TI'J<;. AUTJlV aKplf3Wc; TllV nAllPO<pO­

pia O[V£L I'J KAiiJOKa TOU OX£0LOU. 

H KAi~aKa oivnm ~£ TTl ~op<pJl ev6c; Myou (~£ TTl ~a811~anK!l 011~aoia 
TOU 6pou) , nou 0 apL9~1lTJl<:; TOU (OLOLpETtoc;) ava<ptpETOL OTO OXEOLao~t­

VO ~ty£90<:; KOL 0 napovo~aOTJl<:; TOU (OLOLptTll<:;) OTllV npay~aTLKJl OLQOTa-

011 (~LAO~£ nOVTOT£ yLa ~JlKll) TOU ~£yt9ouc; aUTOU. 

Ita va yiVETQL a~towc; avTLAllnTJl 11 o~[KpUVOll n ~£yt9UV011 nou txeL 

y[VEL KQTQ TTl OXEO[aOll, XPllOL~OnOLELTOL 11 ~OVOOa ( TO 1) yLa TO ~LKpOT£pO 

~tye9oc;. lpacpou~e 011A.aon 1 : 5 , av 11 otaoTaoll oTo oxtoto £ivm 5 <po­

ptc; ~LKpOT£Pll an6 TllV npawanKJl (o~[KpUVOll) KQL 2 : 1 , av £[VOL 2 <pO­

ptc; ~£yaAUT£Pll an6 TllV npawanKJl (~eyt9UV011). 
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H KA.i~aKa, 6nwc; m:ptypa<pllK£ mo navw, ovo~a~nat "ap18J.II")TIKI')" Kat 

£[Vat naVTOT£ YPOWEVIl OTO un6~VIl~O, £QV uncJ.pX£l, rl 0£ £~<pavtc; ~tpoc; 

TOU OX£0LOU. 

Yn0.pX£l 6~WC: Kat o ypa<ptK6<:; Tp6noc; unOOrlAWOilC: TllC: KAl~aKac;. LX£­

Olcl~£Tal OTO oxtoto tva £U8uypa~~o Wrl~a Kat Otatp£lTat 0£ loa ~EPil· To 
Ka8tva an6 aUTcl lOOOUVa~£[ ~£ TO OX£0taO~EVO ~ty£80<:; TllC: ~ovcJ.oac; ~rl­

KOUC: TOU OX£0LOU. 

H £KTL~Il01l, AOtn6V, OnOLOUOrlnOT£ ~rlKOUC: TOU OX£0LOU, ylV£Tat ouyKp[­

VOVTclC: TO (~£ Til f3or18£ta TOU OtaOTil~O~£Tpou) ~£ Til ~OVclOa ~rlKOUC: TllC: 
"ypaq>IKI')c; KAiJJaKac;". 

0 0,5 2 3 4 

IIIII --

0 0,5 2 3 4 

-----~ 
2 3 4 

E1K. 2.4 a lpacpLKtc; KAif.lOK£C: 

To nA.£OVEKTil~a TllC: ypa<plKrlC: KAi~aKac; £[Vat TO 6n 0£ XP£lcl~£Tat TpO­

nonOLilOil one; n£plnTWO£lC: ~£yt8UVOilC: rl O~[KpUVOil<:;, acpou ~£Taf30.M£­

Tat avcJ.A.oya ~£ 6A.a TO cJ.Ma ~rlKil TOU OX£0LOU. 

H £ntAOYrl TllC: KA[~aKac; £~apTclTOl an6 TO £[00<:; TOU OX£0LOU Kat an6 TO 

~ty£8oc; Tou avnK£t~tvou nou napouma~nat. 

rta TonoypacptKO. r1 noA.£Ooo~tKa oxtota nou napouma~ouv ~£yaA.£c; £­

KTao£tc;, XPilat~onotouvTOt ot KAi~aK£C: 1:10.000 , 1:5000, 1:2000, 1:1000, 
1 :500 Kat 1 :200. 

rta KnptaKa tpya rl ~£yclA.a aVTLK£[~£Va (nA.ola, ytcpup£<:; K.A..n."), XPilOl­

~onotOUVTat OL KA.l~aK£<:; 1 :200, 1 :100, 1 :50 Kat 1 :20. 

rta Tl<:; A£nTO~tp£l£C: OAWV aUTWV Ka8wc; Kat yta TO KOTaOK£UaOTLKcl 

oxtota £~aPTil~O.Twv, XPilat~onOLouvTat ot KA.l~aK£C: 1 :20, 1 :10, 1 :5, 1 :2 Kat 

1 :1 . 

TtA.oc;, av TO 8t~a Tou ox£olou EX£t noA.u ~tKptc; otaoTao£tc; r1 noMtc; 

A£nTO~tp£t£c;, XPilat~onOLouvTat Kat ot KA.l~aK£<:; ~£yt8uvollc; 2:1 , 5:1, 10:1 
K.A..n. 

Ac; Oll~£tW8£l Kat £OW 6n, av£~clPTilTa an6 TllV KA.l~aKa nou XPilOL~o-
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noLc:iTOL, OTO OXEliiO avaypaq>OVTOI naVTOT& 01 npay~OTIKi:<; Tl~i:c; TWV 
l:iiOOTCO&WV. 

Ot unoA.oyLOI..lOi Twv TLI..l<i>V Twv otaoTaoc:wv c:v6c; avnKC:LI..ltvou !'] HJC: 

OXC:OLQOTLK!']c; TOU anC:LKOVLOilC: yiVOVTOL C:UKOAQ l..lC: Til l3o!']8C:LO TllC: !1C:8000U 
TWV TplWV, apKC:[ VQ 8UI..l0!100TC: OTL nOVTO 0 OpL81..lllT!'JC: (OLOlpC:Ttoc;) TrJC: 

KALI..lOKOC: QVO<.ptpc:TOL OTO OXC:OLOOI..ltVO 11tyc:8oc; KQL 0 napOVOI..lOOT!']c; (Ol­

OLptTilC:) OTilV npOYI..lOTLK!'] Tll..l!'J TOU. 
Mnopd c:niollc; va XPilOLI..lOnOLil8c:i llLOoouvallll oxtail : 

K/\IMAKA = IPA<I>IKO MHKOL: nPAIMATIKO MHKOL 

a<.pou A.u8c:i we; npoc; TO ~llTOUI..lc:vo K68c: <.popa l..l!'JKoc;. 

2.4.2 01 l:iiOOTCO&I<; 

AnapaiTilTO OTOLXc:iO OTO TC:XVLKO oxtoLO, LOLQLTC:pa OTQV npoopi~C:TQL YLO 
KOTaoKc:uaonK!'] XP!'JOil, dvm ll avaypacpf) TWV avayKaiwv l:i1aoTaoe:wv. 

Ot apt81..loi otdcJTaoc:wv Km TO oxc:nKa ou11!3oA.a !'] YPOI..lllOTa ypac.povTm 

l..lC: YPOI..ll..ltC: naxouc; ioou l..lC: TO naxoc; TWV I300LKWV YPOI..lllWV TOU oxc:oiou 
(n) iSLa TllC: 12 (n I j2). 

/1c:v avaypa<.pOVTOL l..lOVOoc:c;. LTO llllXOVOAOYLKO oxtoLa we; l..lOVOoa XPil­
Oll..lOnOLc:iTOL TO mm KQL OTQ oxtoLO OlKOOOI..llKWV tpywv TO m, l..lC: 0Kpii3C:LQ 
C:KOTOOTou. Ta ouo oc:KaotKa Lj.Jil<.pia ypa<.povTm, OKOI..lll KOL av c:ivm 0 (i51l­
A.ai5!'] 12,50 !'] 5,00 KOL 6XL 12,5 !'] 5) . 

ILO TllV avaypa<.p!'] TWV OLQOTOOC:WV XPilOll..lOnOLOUVTQl TO c:~!']c; OTOLXc:iO: 

- 01 KUpl&<; KOI 01 60I")81")TIKi:<; ypa~~i:c; 

- Ta 6p1a TWV l:i1aoTaoe:wv 

- 01 ap18~oi Kal op1o~tva ypa~~aTa f) ou~6oAa npooli1op1o~ou. 

01 6oi")81")TIKi:c; ypa~~i:c; l:i1aoTaoe:wv c:ivm A.c:mtc; ouvc:xc:ic; (c:iooc; B). 

Apxi~OUV an6 TO OKpa TOU Tll!'JI..lOTOC: OTO onoio ava<.ptpC:TQl ll OLOOTOOil (!'] 
OC: l..llKp!'] an60T001l an6 QUTO) KQL C:[VQL OUV!']8wc; K08£TC:C: OTO Tl..l!'JI..lO OUTO 

KQL nOVTOTC: napOAAilAC:C: llc:TO~U Touc;. 
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ElK. 2.4 £ lpacpr'} apt8f.iwv owar6ac:wv 

Av 11 KUpla ypa1111t'J TTl~ OLOOTOOll~ £LVQL KOTaK6pUq>ll (q>avTa~611aOT£ TO 

xapT[ OX£Oia01l~ 0£ KOTaK6puq>o min£00), TOT£ 0 apL8116~ yp6q>£TOL na­

pOAAllAa 11£ auT!'] KQL n6VTOT£ an6 KOTW npoc; TO navw. 

ElK. 2.4 OT lpacpr'J apt8f.iwv otaar6ac:wv KOTOK6pucpa 

Ita va O£LX8£[ 6n 11La OLOOTOOll aq>op6 i5IOIJETpO I') OKTiva KUKAOU (OTL~ 

n£pmTWO£L~ nou auT6 O£V dvm a11tow~ q>av£p6), XP1lOLI1onmouvTm avTi­

OTOLXa Ta OU11130A.a ¢ KQL R (!'] r) , npLV an6 TOV apL8116 TTl~ OLOOTaOll~-

0 
ElK. 2.4 ~ L.r'Jf.lOVOTJ otaf.ltTpwv 

TtA.o~ , yLa TTl OLaoTaOLOAOYllOll ywvia<;, 11 KUpLa ypa1111t'J TTl~ OLOOTa-
011~ £LVQL Ka11nUA1l (TO~O ) 11£ (3£/1.11 OTa OKpa KQL 0 apL8116~ yp6q>£TQL 0£ K£­

VO TTl~ Ka11nUA.ll~ !'] navw TTl~ !'] KOL t~w an6 TTl ywvia, av auT!'] dvm noA.U 

11LKpt']. 
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ElK. 2.4 11 !::.taamatoA6yT)aT) ywvtwv 

Ita va £ivat EntTUXIl~E:VIl ll OtaoTaOLOAOYilOil Ev6c; OXEO[ou, Sa nptnEt va 

E~Unllpnouvmt opto~tvEc; apxtc;. Ot apxtc; auTtc; Elvat : 

<§> H OtaOTOOLOAOYilOil, tolwc; 6Tav np6KetTat yta KOTaOKEUaOTLKQ oxt­
Ota, nptnc:t va Elvat nMPil<:;, Oll.A.aof] va unapxouv 61-.Ec; ot anapal­

TilTEc; otaoTaoc:tc; Kat ~O..A.toTa oE ~[a ~6vo Stoll. H t.A..A.Etlj.Jil !'] ll ena­

va.Aillj.Jil ~tac; otaoTaollc; ~nopE[ va Oll~toupyf]oouv npof3M~ma Kat 
nptnEt va ano<pEuyovmt. 

<§> H avaypa<pf] TWV OtaOTQOEWV nptnEt Va xapaKTilPL~ETat an6 EUKp[­

VEta, WOT€ va OtEUKOAUVETat ll avayvwof] Touc; Kat ll avayVWOil TOU 

OXEOLOU OUVOAtKQ, XWplc; va Oll~toupyOUVTat OUYXUOEtc; !'] EpWTil~a­
TlKQ. 

<§> 'Omv unapxouv nEptOOOTEpec; an6 ~[a OUVOTOTilTE<:; ent.A.oyf]c; TWV 

OtaOTQOEWV nou Sa Oll~€tW80UV ( n,x. yta OUO OUVEXO~Eva ~fJKil 
~nopouv va oo8ouv EiTE ot n~tc; Touc; EiTE ll ~la an6 auTtc; Kat To 6.­
Spoto~a Touc;), nptnEL va Kuptapxouv TO KptTf]pta Tile; oa<pf]vEtac; 

Kat Til<:; OtEUKOAUVOil<:; TOU KOTaOKEUaOTfl. H EntAoyfl nptnc:t va 

na[pVEt UnOLj.Jil Til<:; TllV KOTaOKEUaOTLKTl OtaOtKao[a nou Sa aKOAOU-

81l8€[ Kat va anoK.A.ElEt To EVOEXO~Evo uno.A.oyto~wv. 

Ita TllV E~Unllp£Til01l TWV apxwv aUTWV, aKOAOU80UVTat Ota<popot Kav6-
VE<:; . Eow Sa ava<pEp80UV opto~E:VOL f3aatKO[ Kat YEVtKO[ KaVOVE<:; Kat OTO 

KE<pOAatO TOU ~llXaVOAOYtKOU OXC:O[OU Sa yiVEt mo avaAUTLK!'j Kat E~EtOt­

KEU~E:VIl ava<popa. 

<§> Omv np6KEtTat yta oxtoto 6Lj.JEwv, Ka8E otaoTaoll ypa<pnat ~la <po­

pa OTilV ntO KOTOAAilAil an6 anOLj.Jil KOTaVOilOil<:; Kat EUKp[VEtac; StOll 

Kat ano<pEuynat ll otaommoMyllOil ~ll opmwv Wll~O.Twv nou t­
xouv OXEOtao8E[ ~E OtaKEKOW£VIl ypa~~fl. 
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t 
L() 
N 

~ 
NAI OXI 

ElK. 2.4 e EmAoyr'J etaT]c; OIQOTQOIOA6yT]OT]c; 

I§> Ot ypa~~t~ Tau oxc:olou oc:v c:mTptnnat va XPllat~onotouvTat w~ 
ypawt~ otaoTaoc:wv. EmTptnnat 11 XPllat~onolllOll Kuptwv !'] a~o­

vtKci.lv ypa~~wv w~ !3o11811nKwv ypa~~wv otaoTaoc:wv, 6Tav auT6 a­

noTptnc:t mo 011~avTtKt~ ouoxtpc:tc:~. 

L() 
~ 

NAI OXI 

ElK. 2.4 I Xpr'JOTJ YPOJ.lJ.lWV TOU ax&oiou yta OIQOTQOIOA6yT]OT] 

I§> Ot ypa~~t~ TWV OlQOTOOC:WV OC:V nptnc:t VQ Tt~VOVTat ~na~(J TOU~ 

!'] ~c: ypa~~t~ Tau oxc:olou, ytml ~nopc: l va Oll~toupy118ouv ouyxu­
oc:t~ , A6811 !'] napavo!']oc:t~. rt'auT6, 6Tav unapxouv noMt~ napaA­

AllAC:~ otaoTaoc:t~ , avaypa<j)OVTat Kma 10~11 ~c:yt8ou~ ~c: n~ ~tKp6-

Tc:pc:~ ntO KOVTQ OTO OXtOtO. 

f--

- -

NAI OXI 

E1K. 2.4 1a 2£tp6 avaypacpr'Jc; otaaraa&wv 
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I§> 01 op181JOL, TO 6p10 KOL TO OIO<popo OUIJI30AO TWV OIOOTOm:wv npt­

m:l VO ypa<pOVTOL 11£ IJEY£8oc; KOL ~WllPOTr]TO, WOT£ VO £~UnllP£TOUV 

TllV WKpiV£10 TOU OX£0LOU. nptn£1 VO ono<p£UY£TOL 11 ovoypo<pr) O­

p181JWV IJEOO OTO OXEOIO. Av 11 n£piOXr) ypo<pr)c; EX£1 OIOYPOIJIJIOll, 

OUTr) OIOKOnT£TOL OTll 8E01l TWV Op181JWV. 

ElK. 2.4 16 Ot apt8J10i &v KaJ..urrwvmt arr6 TTJ otayp6.J1J1LOTJ 

I§> 'OTOv unapxouv noMtc; ol\umowTtc; oloaTaa£1c; nptn£1 vo ypa<p£­

TOL 11 OUVOAIKr) KOL VO nopOA£in£TOL (r) VO ypa<p£TOL 0£ noptv8£0ll) 

11 nLO OOr)IJOVTll . LTO MllXOVOAOYIKO LXEOIO, KpiTr)piO YIO TTl OlliJOO[O 

K08£ OIOOTOOllc; £[VOL I300LKO 0 Tp6noc; nou Oa liouA£1jJEI 0 n:xviTI")C:. 

t 
L() 0 
..;- - --- ·-- ------ ·-----·-- ·-- (\J 
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• 
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2.5 TO YnOMNHMA 

AI~OKTIKOi OTOXOI: 

Na yvwpioc:n: Tf] jlOpcpl'] KQL Tf] XPfJOljlOTf]Ta TOU nc:pL8Wpiou KQL TOU 

unOjlVI'jjlOTO<; KQL va jlnopc:iT£ va OXEOLQ~£1£ KQL va OUjlnAf]pWV£1£ 

anf.a unojlvl']jlma yLa oxoP-LKt<; aoKI']oc:L<;. 

npLv apxiooujl£ va oxc:oLa~oujlc:, opLo8nou11c: TfJV c:mcpavc:La c:pyaoiac:; 

jla<; jl£ Tf] xapa~f] EVO<; m:plypaiJIJOTO<; (m:p18wpiou). AUTO c:ivm tva op8o­

YWVLO nou oL nf.c:uptc:; Tou antxouv ouvl']8wc:; 10 mm ano nc:; avTioToL,X£<; 

nf.c:uptc:; Tou cpuMou oxc:oiaof]c:;. E~unf]pnc:i oc: avayKc:c:; Km mo8f],tLKt<; 

KQL AELTOUPYLKE<;. Mac:; l3of]80£L OTf] XWP08ETf]Of] TWV OAAWV OTOLX£i<J.lv TOU 

oxc:oiou KOL opi~c:L nc:; ouo K68nc:c:; i5Lc:u8uvoc:L<; (opL~ovna-Kq;rciK&t}~cpfJ) , 
nou 8a aKof.ou8oujlc: OTfJ ouvtxc:La. 

LTf]V KQTW OC:~LQ ywvia TOU nc:pLypajljlOTO<; OX£0LO~£TQL TO UnOIJVI")IJO. 

AuTo c:ivm tvac:; op8oywvLKo<; nivaKa<; jl£ oc:Lptc:; KOL oTI']f.c:c:; one:; onoic:c:; 8a 

Kmaxwpf]8ouv nof.u OfJjlavnKt<; yLa To oxtoLo nf.f]pocpopic:c:;, onwc:; o TiT­

P-oe:; TOU OXEOLOU KQL Tf]<; £nLX£ipf]Of]<; nou KOTaOK£UO~£l , OLa8ET£l !'] XPfJOL­
jlOnOL£[ TO aVTLK£ijl£VO TOU, f] KAijlaKa, TO OVOjla TOU jl£A£Tf]TI'], TOU OX£­

OLaOTI'j, TOU £A£YKTI'j K.A.n. Ka8W<; KQL nAf]pocpopic:c:; OXETLKE<; jl£ KOTaOKC:U­

aOTLKE<; npOOLaypacp£<; TOU aVTLKC:ljlEVOU nou EXEL OX£OLa08£i. 

To unojlVf]jla anoTc:Ac:i Kma KanOLo Tpono TfJV TOUTOTI")Ta TOU OX£l>iou 

Km Kma To oinf.wjla Tou cpuMou TfJ<; oxc:oiaof]c:; cppovTi~oujlc: va napajlt­
vc:L Ejlcpavtc:;. 

H noLKLAia TOU nc:pLEXO!lEVOU OOf]yc:i KOL oc: jlLa nOLKLAia XPfJOLjlOnOLou­
!1£VWV jlOpcpWV UnOjlVf]jlOTWV KQL KQTQ nc:pinTWOf] C:nLAEYOUjl£ aUT!'] nou 

jla<; £~Unf]p£T£i. ELOLKE<;, TUnOnOLf]jlEV£<; jlOpcptc:; KQTOAAf]A£<; yLa TO !lf]Xa­

VOAOYLKO OXEOLO 8a nc:pLypacpouv OTO avTiOTOLXO K£cp6AOLO. Eow OLVOUjl£ 

OUO anA£<; jlOpcpt<; KOTOAAf]A£<; yLa TL<; OXOALKE<; aoKI'jOC:L<;. 
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Al:KHl:H 2.4.1 

Na ypalj.JeTe TL<; anapaiT'lTE<; otaoTaoet<; on<; napaKaTw 6lj.Jet<; aVTLKEL~-tt­

vwv, acpou 1-!ETpr']OETE 1-!E Til f3or']8ELQ TOU UnOOEKO~-tETpOU KQl TOU OLQOT'l-

1-!01-!ETPOU (r'] TOU Olaf3r'JT'l). 

KfiiM. 1:2 

-----

KfiiM. 1:2 
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A:EKH:EH 2.4.2 

Aq>OU IJE:AE:TilOE:TE: TO OXtOLO Olj.JE:WV nou !3piOKOVTOL OH]V apLOTE:pl'] OTI']AT] , 

va OUIJnAllPWOeTE: Tl~ TLIJ£~ TWV 1JE:ye8wv Tll~ oe~L<l~ OTI']All~· 

Mtyt:So<; A = 
B= 
t = 
Ll= 
E = 

Mtyt:So<; A= 
B= 
t = 
Ll = 
E = 
Z= 
H= 

)'<E 
)<. 

// 
-' Mtyt:So<; A = 

B= 
t = 
Ll= 
E = 
Z= 
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E 

ElK. 3.2 6 
napaAATJATJ npof3oAr] 

Ynapxouv ouo ouon'JI..lma npo~oA.wv : To Eupwna..-K6 ( ISO E) , Kma To 

ono[o TO QVTLK£L~£VO ~p[OK£TQL QVQ~£00 OTO OnTLKO OJW£LO KQL TO XOPTL 

ox£otao£wc; KOL To A1.JE:p1Kav1K6 ( ISO A ), Kma To onoio To xapTi ox£ota­

o£wc; ~p[OK£TQL QVQ~£00 OTO OVTLK£[~£VO KQL TO OnTLKO Ofl~£[0. 

0 

E 

ISO E 

ElK. 3.2 y 

Eupwnai/<6 ouOTTJf.lO ISO E 
napOTTJPTJTrJC:-QVTIKE:lf.lE:VO-t:nint:oO 

ISO A 

ElK. 3.2l> 

Af.lE:PIKQVIKO OUOTTJf.lO ISO A 
napOTTJPTJTrJC:-t:nint:oO-QVTIKE:[f.lE:VO 

In} xwpa IJOC: XPI"IOIIJOnOIEiTOI TO Eupwna ... K6 OUOTI"}IJO. 
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3.3 H nAPAITATIKH 'H EIKONOrPA<I>IKH IXE.l11AIH 

AI~OKTIKOi OTOXOI: 

Na opi~ne Kat va otaKpivne Ta eio11 Til<; napaomnK!']<; oxeoiao'l<; 

Kat VQ QVa<ptp£T£ TO I300LKO XOPOKT'lPLOTLKQ Kat TL<; XP!']O£l<; TOU<; 

Na opi~ne Kat va otaKpiv£T£ Ta 13aotK6 eio11 a~ovo~nptK!']<; npol3o­

A.!']c; Kat VQ ava<ptp£T£ TO XOPOKT'lPLOTLKQ TOU<; 

~ Na OX£OLQ~£T£ anA.a Y£W~£TptK!']<; ~Op<j>!']<; QVTLK£L~£VQ ~£ TOU<; 13a­

OLKOU<; Tp6nou<; Til<; Q~OVO~£TptK!']<; OX£OL00'1<;. 

H napaoTanK!'] oxeoiao11 eivat tva<; Tp6noc; napouoiao11<; oe tva wine­

oo ( OTO XOPTL OX£0[00'1<;) £V6<; QVTLK£l~tVOU ~£ "TplOOLOTOT'l" ~Op<j>!']. A­
noo[o£L ~£ apK£T!'j nLOTOT'lTO Til ~Op<j>!'] TOU, yt' QUTO A£y£Tat Kat £LKOVO­

ypa<j>LK!'j OX£OL00'1. 

np6K£LTQL OUOLQOTLKQ yta npol3oA.!'] TOU QVTLK£l~tVOU OTO E:n[n£00 OX£­

OLOO'l<;, nou ~nope[ va £[Vat K£VTptK!'] !'] napOAA'lA'l. 

, EX£l l3tl3ma TO nA.wvtKT'l~Q Til<; (j>UOLKOT'lTO<; QAAQ Kat Oll~QVTLKt<; a­

OUVQ~[£<;. /::,.ev ~nope[ VQ anooWO£l XOPOKT'lPLOTLKO nou l3plOKOVTat OTO n[­

OW ~tpo<; !'] OTO £0WT£plKO TOU QVTLK£L~tvou Kat O£V £[Vat KOTOAA'lAO yta 

T'lV £KTL~'l0'1 OLQOTQO£WV, Q(j>OU QUTt<;, avaA.oya ~£Til 8t011 !'] T'lV an6om-

0'1 K08£ OTOLX£LOU an6 TO 0'1~£[0 nou TO I3Atnou~£, OlQ<j>OponOLOUVTQL. 

'ETOL, 0£ XP'lOl~OnOLOUVTat TtTOlOU £ioouc; oxtota yta KQTQOK£UQOTL­

KOU<; OKOnOU<; OAAO yta napOUOLQO£l<; QVTLK£l~tVWV, KUp[W<; 0£ ~'1 £LOL­

KOU<;-T£XVLKOU<;. 

Ta OUO l3a0LKO £LOll £lKOVoypa<j>tK!']<; OX£0[00'1<; £[VOL TO npOOnTIKO Kat 

TO O~OVOJ.IE:TplKO OXE<510. 

2:TL<; £LKOV£<; (j>QLV£Tat TO LOLO (j>OPT'lYO QUTOKLV'lTO 0£ op8oypa<j>LK!'j 

oxeoiao11 (6LjJetc;), npoomtK6 Kat a~ovo~nptK6 oxtoto. 



01 nPOBO/\EI 51 

ElK. 3.3 a (/>opTTJY6 at: op8oypacplKrJ axt:oiaaTJ (61/Jm;) 

ElK. 3.3 6 npoomlKO TOU ({JOPTTJYOU 

ElK. 3.3 v A~OVOflE:TplKO TOU ({JOPTTJYOU 
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3.3.1 To npoonTrK6 oxtZ>ro 

LTO npOOnTLKO OXtOLO ll t:LK6Va TOU aVTLKC:LIJtVOU napOUOLO~t:Tat, 6nw~ 

npO~OAAt:TaL OTO xapT[ OXC:O[aOll~ an6 tva OXL nOAU anOIJaKpUOIJtVO Oll­

IJt:iO TO ono[o OVOIJO~t:Tat "OnTIKO OIUJe:io". 

Ot napaAAllA€~ ypaiJIJE~ TWV 64Jt:WV TOU aVTLKC:LIJtVOU , OTO npoomtK6 

OXEOLO, 0€ OLOTllPOUV Tr]V napaAAllAia TOU~ (t:KTO~ an6 Tl~ KOTaK6pu<j)t:~ 

Kat Tl~ ypaiJIJE~ TTl~ ~aOLKr'j~ 04Jll~), aAAO ouvavniJVTat 0€ OlliJt:la nou ~p[­

OKOVTat OTll ypaiJIJr'J TOU OnTLKOU op[~OVTQ Kat OVOIJO~OVTat "or)I.J£ia 

cpuv!lc;". 
Ta OlliJC:[a <j)Uyr'j~ t:[Vat ouvr']8w~ tva r'] OUO Kat ll IJOP<Pr'J TOU npOOnTLKOU 

OX£0LOU t:~apTOTat an6 Tl~ OXC:TLKE~ 8tot:L~ avTLKC:LIJtVOU, OnTLKOU Oll1J£LOU, 

ypaiJIJri~ omtKou opi~ovw, ypaiJIJri~ c:oa<j)ou~ Kat wmtoou oxc:oiaoll~-

I<I> (L:T)I.JE:lo <puyi]c;) 

ElK. 3.3 ~ npoomtK6 OK6Aac; 

ElK. 3.3 £ npoomtK6 KU{3ou /-1£ tva or-,pc:io cpuyf]c; 
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ElK. 3.3 OT npoOnTIKO OIKlOKOU f.l£ DUO OT}f.l£[0 cpuyr']c; 

Elvm npotpavt~ 6TL 80W 08V un6pX8L 1l EVVOLQ TTl~ KALIJQKQ~ KQL 08V 

1Jnop8l va ylv8t IJETPllOll i5taoT6o8wv KOL ywvtwv. Ta ypatptK6 IJrlKll 8~ap­

TWVTat an6 TllV an60TQ01l TWV npayiJOTLKWV an6 TO OnTLKO Oll1J8LO. Ta 

nAllOLEOT8pa napOUOLQ~OVTQL IJ8YQAUT8pa an6 TQ mo IJOKptv6. 

XpllOLIJOnot8lTm Kuplw~ an6 Tou~ OPXLTEKTOV8~ npoK8LIJEvou va napou­

maoouv 1J8 tpUOLKOTllTa Km napaoTmtK6TllTa tva tpyo rliJLO tota. 

3.3.2 To a~ovo1JETPIK6 oxtl>1o 

To npoomtK6 oxtoto, 6nw~ avatptp81lK8 nptv, xapaKTllPi~nm an6 aouva­

IJ[a 8KTLIJllOll~ i5taoT6o£wv. To 1J8LOVEKTlliJO auT6 alpnm 1J8 TTl XPllOLIJO­

noillOll TOU QAAOU £LOOU~ napaOTOTLKrl~ OX£OL001l~, TOU Q~OVOIJ8TPLKOU 

OX80LOU. 

Twpa, TO OnTLK6 Oll1J8LO 88Wp8[TQL OTL r3piOK8TQL 08 6n8LP1l an60TQ01l Q­

n6 TO QVTLK8LIJ8VO (napOAAI"JAI"J npo6oAI'j) KQL KQTQ ouvtn8LQ OL ypalliJE~ 

IJLO~ 8nl(j)OV£LQ~ OLOTllPOUV TllV napaAAllALQ TOU~ KQL 1JnOp8[ va opt08£[ 

KALIJQKQ yta K088 IJLO an6 Tl~ OLW8UV08l~ 8V6~ Tptoop8oyWVLOU OUOTr']IJa­

TO~ . 

To a~oVOIJETPLK6 EX8L TlliJOP<Prl nou tpalv8TOL OTllV 8tK6va. 

ElK. 3.3 ~ A~OVOf.lE:TPLKO axtoLO qJOPTTJYOU 
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Ynapxouv OLO<popa OUOTI']I.lOTQ Q~OVOj.l£TpLKilc; npol3oA.i1c; (il a~OVOj.l£­

TpLKilc; oxe:oiao'lc;) l.l£ ota<pop£TLK£c; ywvie:c; Kat KAil.laKe:c; a~6vwv. 

LT'l OUVEX£LQ 8a ne:ptypaljJOUj.l£ TO xapOKT'lPLOTLKQ TWV TplWV mo OLQ-

0£00j.lEVWV £LOWV Q~OVOj.l£TplKWV OX£OiWV. 

(..- IOOIJETPIKI'J npo6oAI'J 

LT'lV LOOj.l£TpLKil npol3oAil Ol OLQOTOO£L<; OX£OLO~OVTQL j.l£ T'lV iota KAij.lOKQ 

KQL YLQ TOU<; Tp£L<; Q~OV£<; TOU TplOOp8oywviOU OUOTill.lOTO<;. 

0 a~ovac; Z EX£L KOTOK6pU<p'l OL£U8UVO'l, £VW OL a~ove:c; X KQL y OX'll.lO­

Ti~ouv ywvie:c; 30° we; npoc; T'lV Opl~OVTLQ Ol£U8UVO'l. 

H OXEO'l TWV l.l'lKWV KQTQ nc; Tp£L<; OL£U8UVO£L<; £iVOL 

y~ 
0,1 
~, 

x:y:z:1:1:1 . 

ElK. 3.3 11 01 O{OVeC: OTTJV IOOJ.leTpiKrJ rrpo{3o}..f] 

ElK. 3.3 8 noJ...u8p6va Oe IOOJ.leTpiKrJ rrpo{3oJ...f) 
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'U0An81)31Q Lid>nd9>1DlD>f AUl lD>f DUA9)1dO Alil 3rl DX10lO]lAD ::,3\(U'{I(QdDU 

1DA]3 Z lD>f A A(Y)A93D A(Y)l ::,130Ar)8n31Q 10 lD>f ~ : ~ : S'O = Z : A : X 1DA]3 

"A(!Jdn3'(U A(Y)l ::,UOD]OnOdDU ::,Ltl UOU]OUOdO<f>DlQ lD>f ::,C!J8D>f 

::,3>fDrl]'(>f Or)Q AnoXdQUn ::,l,!yo£jodu ::,l,!>f1dl3riOA03D ::,Ltl 9lnD ::,OQ]3 OlD lD)l 

~yogodu llyllyyQdDll DIAI?YU _.1 

t;yogodu t;>od~3ri1Q 3D 0119denvou 01 £"£ ·>113 

t;yogodu l;>od~3ri1Q Lao :Y3110JC? 10 1 £"£ ">113 

A 

z 

. ~ : ~ : S'O = Z : A : X l,!yo£jodu l,!>f1dl3ri1Q UlO 1DA]3 A(!)>! Uri A(Y)l Lio~Xo H 

·oX10lO]lAD ol lD>f olt7 ::,3]A 

-(Y)A UOAn81)31Q DUA9)1dO AUl 3rl AnO)]lDrlliXo A lD>f X ::,3A03J? 10 C!JQ3 

·::,3'<''<'1? ::,u 9uo l.ioo]onodou l,!>fU3dod>mg 13X~ 

'AOd~<hD1QA3 Od3lr)'(DA3rl Ol 13)J?10nOdDU nou l,!lnD 'J?dn3'(U D10UJ?>f Dl3U~A 

-no J?lD>f JD>f ::,3>fDrl]'(>f ::,~>fU3do<hD1Q Or:JQ AnoXdQun l,!yogodu l,!>f1dl3ri1Q Lil~ 

~yogodu ~>lldl3r11V ... ) 

SS BV080dU 10 
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z 

y 

y ... ~ 

E1K. 3.3 16 Ot a~ovt:c; aTTJV nAayta napaAATJATJ npo{3oAf] 

ElK. 3.3 1y noAu8p6va a£ nAayta napaAATJATJ npo{3oJ...f] 
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4.1 01 61jJ£1C:; 

4.2 01 TOIJEC: 
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4.1 01 OliJEII 

.di~OKTIKOi OTOXOI: 

Na Op[~£T£ KQL VQ Ol0Kp[V£T£ TLC: 64J£LC: KQL TLC: 8tO£LC: TOUC: OTO oxt-
010 OlJI1(j)WVQ 11£ TO EupwnalK6 OUOTT)I10 op8ilc; npol3oA.i1c; 

Na avnoTOLXL~£T£ avTLK£LI1£Va nou o[vovTOL a£ ot6cpop£c; 110pcptc; 

(£LKOV£C:, af;OVOI1£TplKO, £K TOU (j)UOLKOU) 11£ OXtOLQ 64J£WV 

Na OUI1nAT)pWV£T£ KQL VQ OX£0LO~£T£ TLC: 64J£LC: QVTLK£LI1tVWV nou 

olvovTOL 11£ nc; 110p<ptc; nou npoavacptp8T)KOV. 

4.1.1 r£VIKO OTOIX£ia 

H op8oypaq>LKll OX£O[QOT) £[VOL tvac; Tp6noc; OX£0LQOT)C: 11£ TOV ono[o O£V 

napOUOLO~OU11£ TT) 110P(j)ll £VOC: QVTLK£LI1tVOU £VLQLQ, aA.\6, Q(j)OU TT)V QVQ­

AUOOU11£ 0£ Ot6cpop£c; 64Jttc;, nc; OX£0LO~OU11£ f;£XWPLOTO. 

H op8oypaq>LKll OX£0LQOT) 64JT)C: £lvm OUOLQOTLKO T) op91'j npo6oAI'j TT)C: 
navw a£ tva npol3oA.tK6 en[ntoo. 

H KQTOAAT)AT) £ntAOYll TWV npol3oA.tKWV £mntowv KQL TWV 64J£WV nou 

8a OX£0L0080UV OLV£1 TT) OUVQTOTT)TQ VQ TLC: napOUOLOOOU11£ 11£ TO npay-

110TLK6 TOUC: OXlll10 KQL 11tyt8oc; KQL 11£ no.\Mc; KQTQOK£UQOTLKtc; A£nTOI1t­
p£t£c;. :Luvi18wc; apKouv Tpttc; 64Jttc;, yta va anooo8£[ nA.ilpwc; tva avnK£[-

11£VO, 11 np6o~t~11. 11 KCrrO•'l Kal 1.na nAay•a 6"''1· 
8a n£ptyp64JOUI1£ OTT) OUVtX£LQ TO EupwnalK6 OUOTT)I10 op8oypaq>LKllC: 

npol3oA.ilc; KOL 8a oploou11£ TLC: 64Jttc; nou npoavacptp8T)Kav. 

4.1.2 Eupwna·iKO OUOTfHKI op&oypocptKI'j~ npo6oAI'j~ 

Ac; <paVTOa6oU11£ OTO XWpo Tp[a E:n[n£00 nou £lvm K08£Ta avo OUO 11£TO­

f;u TOU<;, TO Opl~OVTLO (Q.E.), TO KQTQKOpUq>O (K.E.) KQL TO nA.6yto (n .E.) 
npoj3oALK6 tn[n£00. 
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ElK. 4.1 a Ta rpia {3aatKa npo{3oAtKa c:ninc:oa 

LU11<j)WVO 118 TO Eupwna·IK6 OUOTI"JI.IO 8ewpOU118 OTL TO OVTIK£i~£VO 

nou np6KetTat vo oxeotoo8ei j3pioKnat oTo xwpo ~£Ta~u Tou napaTI'JPI'JT~ 

Kat TWV npo6oAIKWV £mn£l>WV. 

eo e~naoou11e TrlV nepimwo11 nou TO ovnKd11EVO eivat op8oyci.lvto no­

poAAllAWineoo (1'1 11nopei vo 8ewp118d 6n onoTEAEiTat on6 neptoo6Tepo 

op8oyci.lvto nopOAAllAWineoo), on6Te 11nopei vo Tono8n118ei £Tot, ci.loTe 

K6.8e nA.wpa Tou vo eivat nopaAAllAll 118 Kanoto on6 To enineoo ouTa. 

TOTE 11n0p0UI18 VO napOU118 TO npoyi10TLK6 OXJll10 Kat 11EYE8oc; K088 

11toc; on6 nc; Tpetc; 6l)Jetc;, npoj36.AA.ovT6.c; TllV opea (118 K6.8eTec; npoj36.AA.ou­

oec; YP01111E<:;) OTO OVTLOTOLXO npoj30ALK6 enim:oo. 

Ac; <j)OVT0080UI18 TOV nopOTllPllTJl 11npOOTO on6 TO OVTLKEL118VO VO KOL­

TQ~El npoc; TTl Ol8U8UV01l TOU j3£Aouc; (ELK. 4.1.j3). H op8Jl npoj30AJl TOU OVTL­

K8li1EVOU OTO K.E., 11 A ' , ELVat 0110l0 Kat L011118 TllV nAwpa A Kat E[Vatll 

np60lJ.II'J. 

ElK. 4.1 6 np60lj.JT) : Hoper, npo{3oAf} OTO KaraK6pucpo Eninc:oo 
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Ac, q>OVT0080U1-!E TOV napOTllPllTll navw an6 TO QVTLKELI-!EVO VQ KOLTO~EL 

npoc, TTl OLEU8UV0ll TOU r3tA.ouc, (ELK. 4.1.y). H op8!'] npor3oAJ'] TOU QVTLKELI-!E­

VOU OTO O.E., 11 B., dvm 01-!0LQ KQL LOll 1-!E TllV nA.wpa B KQL ELVQL 11 KClTO· 

ljJ.,. 

ElK. 4.1 y K6.TOljJTJ: H opel] npo{3oJ11') ow Opt(6vno Enim:oo 

Ac, <pavTOo8oui-IE TtA.oc, TOV napOTllPllTI'l va r3pLoKnm apLOTEpa an6 

TO QVTLK£i1-!EVO KQL VQ KOLTQ~EL npoc, TTl OLEU8UV0ll TOU r3EAOUC, (ELK. 4.1.0). 

H op8!'] npor3of...J'] TOU QVTLKELI-!EVOU OTO n.E., 11 r ·, ELVQL 01-!0LQ KQL LOll 1-!E 

T'lV nA.wpa r KOL dvm 11 apiOT£pl') nAOy1a 61jJ11. 

ElK. 4.1 i5 Aptou:pf] nllayw 6ljJTJ : H opel] npo{3ollf] ow nllayw Enin£oo 

H 1-!0P<p!'J TWV npor30ALKWV EnLnEOWV KQL TWV 6lj.JEWV nou OXEOL008llKOV 

navw TOUC, ELVQL TWpa 6nwc, q>OLV£TQL OTllV ELKOVQ 4.1 E. 
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r 

KATAKOPY{I>O EnmE~O (KE) 

,,'~, 

,,'' 

, , , 

, I 

V------------------1 

------------- -~ ,. 
~· 

E1K. 4.1 £ AvrtK£iJ.lE:VO Kat {3aotKE:c; 6ljJE:LC: rou ora npo{3o!.tKa t:nint:i5a 

2T11 OUVtX£10 KOVOU11£ KOTOKAl011 navw OTO K.E. TOU O.E. npo<; TO KO­

TW Kat TOU n.E. npo<; TO O£f;t6., 11£ af;OVO T11V TOI1l'J TOU K08£V6<; TOU<; 11£ TO 

K.E. 

KE liE 

KATO'I'H 

OE 

ElK. 4.1 OT Ot et:oE:LC: TWV 6ljJE:WV J.lE:TQ TTJV K~TQKAIOTJ (oro xapri OXE:O[OOTJC:) 

T ti:Jpo 11 110p<pl'] TWV 64J£WV £[Vat 6nw<; <pOLV£Tat OT11V £lKOVO 4.1 OT Kat 

tTat 0AOKA11PWV£Tat 11 op8oypo<ptKI'] OX£0[0011 TOU OVTlK£tl1tVOU OU11~YO 

11£ TO EupwnotK6 OUOT11110. 
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~ll~ELWV£TQl EOW OTL OTO XOPTL OXEOLOOllC: 1l 88011 TWV 64JEWV we; npoc; 

TllV np604Jll £[VOL OUTJl 0Kpli3WC: nou npOKLJnTEL an6 TOV Tp6no KOTQKALOllC: 
nou nepLypO.q>llKE. 

Me QVTLOTOLXO Tp6no ~nopou~E VQ OXEOLOOOU~E KQl nc; aA.A.ec; Tp£LC: 6-

ltJELc;: 

<l>avm~6~aoTE Twpa t~L ouvoA.LKa npol3oA.LKa enlneoa nou nepLI30.A.­

A.ouv TO QVTLKEL~EVO. ~X£OLQ~OU~E TllV niow 04Jll KOLTQ~OVTOC: TO an6 TllV 

niow nA.wpa Tou KOL npoi30.A.A.ovmc; oe KaTaK6pucpo enineoo, TllV avo4J11 

KOLTQ~OVTOC: TO an6 KQTW KQl npoi3CJ.A.AOVTOC: 0£ Opl~OVTLO enin£00, TtA.oc; 

TTl OE~LQ nA.ayLa 64Jll KOLTQ~OVTOC: TO an6 OE~LQ KQL npol3aA.A.OVTOC: 0£ nA.a­

YLO enineoo. 

~£ K08B n£pimWOll TO QVTLKELI-JEVO nptnEL VQ l3piOK£TOl QVQ~£00 OTOV 

napOTllPllTJl Kat TO enlneoo npol3oA.T1c;. 

ElK. 4.1 { AvTLKciJlcVO avaJlcaa am t~t rrpo{3oAtKa crrirrcoa 
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Av Kanot£<:; OK!lEC: O£V £ivm opmtc; an6 Tr] 8to11 TOU napOT'lP'lTI'], aMa 
KpiV£TQI avayKa[a '1 OX£O[aol'] TOU<:;, YLOT[ OU!lf30.i\i\£L OT'lV KQi\UT£P'l na­

pOUO[OO'l Tou avTLK£Liltvou, auTtc; TOT£ 11nopouv va ox£otao8ouv OT'l St­

Oll nou opl~£L 11 op81'] npof3oi\l'] TOuc;, ai\i\0. 11£ otaK£K01111EV'l YPO!llli] £ioouc; 
F. 

"Avoi.IJll 

EJ EJ 
t.c:~. nh. 64Jll npooi.IJll Ap. nh. 64Jll niow 64Jll 

I I 
KOTOi.IJll 

ElK. 4.1 11 01 8t OE:lc; TWV t~L OtjJE:WV OTO XOPTi OXE:Oiaaryc; 
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A ·t:KHl:H 4.1 .1 

Na OUI.lnAllPWO~T~ on<; KOPU<Pt<; TWV 64J~WV TOU<; apt8iJOU<; nou <j)OLVO­

VTOL OTG. O~OVOiJETplKQ OXtOLQ. H n[OW KOpU<j)r'j VQ iJnOiV~l 0~ naptv8Wll , 

6nw<; OTO nap60~LYiJO , 3 ( 6 ) K.A.n. 

13 

rn 
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A:I:KHl:H 4.1.2 
------------------

K688 tva an6 TQ QVTlK8LI18VQ nou 13piOKOVTat one; OUO apLOT8ptc; OT!'jA.Ec; 

Kat Olli1£LwvovTat 11£ K£<paA.aia yp61111aTa avnoTOLX£i o£ K6noto an6 Ta 

oxtota 64J£WV TWV OUO 0£~LWV OT'lAWV nou 0'111£LWVOVTat 11£ apt8110Uc;. 

M£A£T!'jOT£ TQ Kat OU11nA'lPWOT£ TQ K8VO T£Tpaywv6KLQ nou 13piOKOVTat 

K6Tw an6 Touc; apt811ouc; 118 Ta avTiOTOLXa yp61111aTa. 

r 

E 

---

H 0 
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Al:KHl:H 4.1.3 -------

Na OUI.lnATlPWm:n: nc; YPOI.ll.ltc; ( OUV£X£ic; KQL OLQK£KOI.ll.ltv£c;) nou l\£inouv 
one; 64J£tc;. 
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Na OX£Ol00£H; 11£ £A£U8£p0 xtpt Tl~ Tp£l~ f3aotKt~ 64J£t~ TWV napaKOTW a­

VTlK£l1JtVWV. 

I 
I 
I 
I 

n 
h u 

I I I I I I I I I 

i 
i 

I 

: 

I I I I I I I I I I 
'" lY v 

7 
I 

t--
~ ~ 



H OPeorPM>IKH LXELliALH 69 

' A;t:KHI:H 4.1.5 -
No !1£An!'jo£T£ To nopoomnKa oxtoto (optoTepa) KOL vo onoq>oolone 

nOLO on6 TO OVTLOTOLXO oxtoLo 64J£WV A, B, r n£plypaq>£L TO OVTLK£Lil£VO 

KOAL.IT£p0 KQL 11£ TO !1LKp6T£pO Opl8!16 OWOTQ TOn08£TTWtVWV 64J£WV. LU­

IlnAf]pWOT£ TO YPO!li.!O Tf]~ OnOVTf]Of]~ OTO K£V6 T£TpOyWVOKL (O£~La) . 

·~ ®tL ®fl g II 

~ ~ r-
A B r 

~fto WBn ~ II 

~ 00 m 
1---

A B r 

A§ A§ jft II 

~ 
---

[[ill]] [ill[] 
-

A B r 

~ ~~-!-i -1 ~ rrm ITP:-tn a 

~ $ e-
-

A B r 
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Na ox£ot6on£ ~£ Trl 13o!']8£ta Twv oorwwv nc; anapaiTllT£<:; 6lj.J£tc; Twv na­
paK6Tw OVTlK£l~tVWV ( np60lj.Jll OlJ~(j)WVO ~£ TO 13£1\oc; , KAL~OKO 1 : 1) 

''----._ 

l L 
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4.2 01 TOMEI 

Na opi~£T£ KQL VQ OLOKpiV£T£ TllV TO!li'J K08ti:Jc; KQL VQ n£plypa<p£T£ 

nc; xpl']oeLc; Tllc; KOL Touc; Tp6nouc; oxeoiaonc; Km ol']llavol']c; Tllc; 

Na opi~£T£ KQL VQ OLOKpiV£T£ TO £LOll TWV TOI-IWV KQL VQ n£plypa<p£­

T£ nc; XPI'JO£Lc; TOuc; 

Na oxeoLa~n£ (11£ TO xtpL KOL 11£ 6pyava) avnK£ill£Va O£ 64J£Lc; KOL 

nc; anapaiTllT£c; TO!ltc;. 

noMtc; <poptc; 11 11t8oooc; Tllc; op8oypa<pLKI']c; oxeoiaonc; oev apK£i yLa 

TllV nA!']p11 an600011 QVTLK£li1EVWV, KUpiwc; OTQV QUTQ EXOUV £0WT£plKEc; 

.X.mTO!lEP£L£c; nou nptn£L va O£LX8ouv KOL va oLaoTamo.X.oyf]Souv. Btl3ma 

unapX£L 11 OUVOTOTllTO OX£Oiaol']c; TOUc; 11£ OLQK£K01111EV£c; ypawtc;. AUTO 
01-lWc; noMtc; <poptc; KQV£L TO OXEOLO OUOVOllTO KQL OUOKOAO OTll OX£OiOOll 

Myw noMwv YPOilllWV Km evoexo11tvwc; noMwv 64Jewv. 
rLa VQ t;m£p000Uil£ nc; OUOKOAi£c; OUTtc;, XPllOlllOnOLOU!l£ TTl 11E8ooo 

TWV TOI-IWV. 

4.2.1 OpiOIJOi KCI T£XV1Krl Tl")<; TOIJrl<; 

T0111'J OTO T£XVLK6 OXEOLO £[VOL 11 uno8£TLKI'] OLOipWf] (K64JL!l0) £V6c; QVTLK£l-

11EVOU ae KanOLa mL.X.£ylltvn Stan 11£ TTl 13oi']8£La ev6c; mineoou nou ovo-
1-lO~nm £nin£i5o TOIJfjc;. 

ElK. 4.2 a Tof.if} avTLK£Lf.1£vou (an6 TO £nin£oo A) 



-oyorldDAnO 9UD 1Dl]3'(3lOUD J?'('(D 'O]D1A3 1DA]3 A3Q OA3r1]3>11lAD Ol A\;;/ 

(DIWrfrfo>l O(lg) :Y/,lrfm LIDirfrfQdADIV A ~·17 '>113 

·no]Q3XO nOl Dld(!)81d3U Dl ::,odu ::,m oSV D]AmA 3r1 

mlAO)J?lQ3Xo nou '(8 ::,nogJ3) ::,~nrlodA ::,J3X3AnO ::,~lU3Y 3r11Dl3)Jr1r1odADlg 

10>1 !:>~rto~ DI3AQ<blll3 1Dl3)J?r10AO l,lln\;;j ·::,l,!nOl OQ3U]U3 Ol 3r1 3r1DOJ?1Q3XO 

nou ::,nod~rl nOl ::,~,tmou3 D13AJ?cD1U3 Alu 3r1no)Jr1r1odAD1Q D13X~Ano Lil~ 

no;qrf13>1WID :Y/,lrfm :YLI~ LIDDJQ3X~ 9 ~·17 '>113 

8-v l,uio1_ 
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. A(l)3rD9 A(l)l ::,3A 

-9AD>I lD>I ::,nOU9dl ::,(lOlO(I)AA ::,nOl 3r1 3A13r19UD nou ::,nod~rl nOl Lirj19 AUl 

3r1nO)J?lQ3XO '::,l,!nOl OQ3U]U3 Ol lD>I l,!llidlilDdDU AOlO D03r1J?AD 1DA]3 nou 

noA~r113>11lAD nOl ::,od~rl Ol ]383dlDcDD lD>I l,!r10l (l,!>!ll380Un) Li 13A]A (lOcD\;;f 

OIV'3X~ -NONVXHI/\I VI3XI01~ U 
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Y11~tva rl OUV0£0£~tva ~£ OnOLooflnOT£ Tp6no KO~~OTLO , TOT£ 11 OLayp6~­

~l011 aM6~£l KAL011 KOTO 90°. Av OUTO O£V apK£i, YLOTi OUVOtOVTOl n£pl0-

00T£pa an6 OUO KO~~OTLO , OAAO~£l KOL 11 an60T0011 ~£TO~U TWV ypa~~WV 

Tqc; OLOyp6~~L011<:;, WOT£ VO KOTOO£LX8£i OTL O£V np6K£LTOL YLO £VLOiO OVTL­

K£i~£VO . 

TO iXVOC: TOU e:mnt~ou TOIJ(}C: OX£OLO~£TOL OT11V 6Lj.J11 nou £[VOL K08£TO. 

H ox£oiaofl Tou yiv£TOL ~£ A.£mfl a~oVLKrl ypa~~rl (£ioouc; G) , £KT6c; an6 TO 

6Kpa Tou r1 nc; ywvi£c; aMayflc; OL£u8uvo11c;, 6nou XP110L~onoL£iTOL naxLa a­

~ovLKrl ypa~~rl (£ioouc; J). 

LTO 6Kpa TOU LXVOU<:; ~£ KOT6A.A11AO l3tA.11 KOL K£<paA.aia ypa~~OTO yiv£­

TOL 11 OUV0£011 TOU LXVOU<:; ~£ T11V TO~rl nou OX£OL00811K£. 

ElK. 4.2 iS 

KamK6pucpT] TOJ.ll'] 

TOf.lrl A- B 

ElK. 4.2£ 
XX£i5iaaT] Kat ai']J.laVaT] TT]c; TOJ.ll']c; 
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4.2.2 E1<51"J TOIJWV 

noAA.tc; q>optc; KOVOUI.l£ TOI.ll'J 11£ neptoo6Tepa an6 tva mineoa, npoK£LI.lt­

vou va oeit;oull£ OTOLX£ia Tou avnK£LI.ltvou nou 11ac; evotaq>tpouv KOL nou 
0£ f3piOKOVTQL OTO [OLO Enin£00. 

ElK. 4.2 OT TOJ1Tj jl£ Tpia otacpopt:TIKQ napaAAT)Aa t:nint:oa 

T6T£ 11 no.\AanAI'j TOI.ll'J OX£0LO~£TQL 6nwc; q>aiV£TQl OH]V £LKOVQ. 

Tollfl A- B 

nJil;B-
i 
i 

J 
-·-$·- -$-

----- '$ L. -~ ·--, -
. L 

-- --

-$ I 
-

-·$- -$· 

ElK. 4.2 ~ L.xt:oiaaT) 

TT)C: noAAanATjc; TOJlfJC: 
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ME Tr] ~o!']8ELQ TOU ~Q~OU, nou ~AtnOUjlE OTT]V ELKOVQ OE KQVOVLK!'j TOjl!'j , 

8a napOUOLOOOUjlE OUO QAAQ ELOT] TOjltllV, TT]V T]jllTOjl!'j KQL TT] jlEpLK!'j TOjl!'j. 

ElK. 4.2 11 B6.Z:o oc; KavovtKf} TOf.lf} 

'OTOV tva QVTLKELjlEVO ELVQL OUjljlETPLKO we; npoc; KOnOLo a~ova , jlnOpEl VQ 

OXEOL008E[ TO jllOO we; 64JT] KQL TO OAAO jllOO we; TOjl!'j.'ETOL TO oxtoLO y[­

VETOL Q.nAOUOTEpO KQL nLO napaOTQTLKO. 

ilLOXWPLOTLK!'j ypajl!'] TWV OUO jlEpWV ELVOL 0 a~ovac; OUjljlETplac;. 

ElK. 4.2 9 To {36.(0 0£ 17f.llTOf.lf} 

~ MEpiKr') TOIJrl 

'OTav oe Kanma neptoptojltVT] neptox!'] ev6c; avnKELjltvou unapxet Kanma 

wwn:ptKI'] A.mTojltpeta nou nptnEL va oELX8£l, jlnopel va ylvEL jlLO jlEpLKI'] 

TOjl!'j OTT]V nEplOX!'] OUT!'] . 
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Ta 6pta H]<:; ~£ptK!']c; TO~!']c; OX£OLO~OVTQL ~£ A£m!'] OUV£X!'J ypa~~!'] , ~£ 

eA.eu8epo xtpt (C). 

ElK. 4.2 1 To {36.t;o aE: J.lE:PLKrj TOJ.lrj 

I@" EyKapma TOI . .IIl 

rta VQ O£L~OU~£ H] ~opq>!'] H]<:; OLQTO~!']c; (npoq>iA.) £v6c; QVTLK£l~EVOU, Opl­

o~tvec; q>optc; £~UmlP£T£[ ll OX£OLQOr] ~Lac; !'] n£plOOOT£pWV £yK6pOLWV TO­

~WV, (av ll iStmo~!'] otaq>tpet an6 neptox!'] oe neptox!']) , 6nwc; q>aiverat KOL 
OTr]V £LKOVQ. 

• v )( 
I 

f .... - " \ 

-~~~-~: 
<·-i:~/ 

ElK. 4.210 ElK. 4.216 

n601 TpanE:(IOU OE: Q~OVOJ.lE:TpiKO OtjJm; KQI E:yK6.pOLE:c; TOJ.lfc; noowu 
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.Luvl']9wc; OL £YKCtpOL£<:; TOIJEC: OXEOLCt~OVTat anACt, XWPLC: TO n£ptypCt1J­
IJOTO TWV n[ow an6 QUTE<:; nAWpWV TOU QVTLKELIJEVOU !'] CtAA£<:; CrKjJE<:; nou 

OTr]V KQVOVLKl'j TOIJI'j (j)QlVOVTQL. 

A:EKH:EH 4.2.1 

Na ox£otaon£ IJE KA[IJaKa 1 :1 nc; anapa[Tf]T£<:; 6Lj.J£t<:; Twv avnKELIJEvwv 

nou napouma~ovTOt a£ napaoTanKI'] (a~ovoiJnptKI']) ox£oiaof]. 

2 

3 4 
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A:I:KH:I:H 4.2.2 
~ 

Na OX£Ol00£H: ~J£ !:s:ALIJOKQ 1 :1 nc; anapa[Tr]T£<:; 6lj.J£l<:; TWV OVTlK£l~JEVWV 

nou napouma~ovTat o£ napaoTanKr'j (a~oVO~J£TPLKr'j) ox£oiao11. Na £mM­

~£T£ KQLVQ OX£0l00£T£ T'lV KOTOAA'lA'l 64J'l 0£ TO~Jr'j. 

2 3 

4 5 

l j 
() 

I ..., 
'0 
'o 

-~ 
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Alli·OKTIKOi OTOXOI 

[S2j" Na 1J08£T£ TOU<; Tp6nou<; £n[AUO'l<; OX£OLOOTLKWV npoi3A'l­
IJOTWV y£W1J£TplKOU XOPOKT!']pa. 

IS2(" Na 1JnOp£[T£ va XP'lOLIJOnOt£[T£ Touc; Tp6nouc; auTouc; a£ a­
nA.£<; £<.pap1Joytc;. 

[S2j" Na 11nop£1T£ va K6V£T£ TO avanTUYIJOTa anA.wv y£WIJ£Tpt­
KWV OWIJOTWV. 

5.1 rENIKA 

'Onwc; t:ivm yvwoT6, 11 8£WPllTLKi] eniA.uo11 Y£WI1£TPLKWV npoi3A.lli1CtTWV yi­

vnm 11£ Tlli30i]8£LQ TOU KQVOVQ KQL TOU OLOI3rlTll. 

L:To oxtoto, l3tl3ma, XPllOLI1onotouvTm KOL aMa 6pyava, 6nwc; napaA.­
A.llf...oypa<pot, TpiyWVO, 1308110V0111111£VOL KOVOV£C:, K011nuf...6ypa11110 K.f....n. 

LXeOLQOTLKCt npoi3MI10TO, 6nwc; 11 xapaf;ll K08tTWV, 11 otaip£011 eu8uypai1-

11WV Tl1lli1CtTWV KOL YWVLWV, 11 XCtPOf;ll £(j)QnTOI1£VllC: KUKAOU K.A..n. enLAUO­

VTQL OX£TLKCt eUKOAO 11£ TTl XPrlOll TWV opyavwv OUTWV. 

Ynapxouv 611wc: nt:ptmwot:tc; nou 11 anA.i] XPrlOll TOUC: ot:v apKei yta TllV 

aKptl3ri eniA.uo11 oxt:otaonKwv npoi3A.lli1CtTWV. Oc; napaot:iYI10Ta ava<ptpou-

11£ TTl OLOipWll £U8uypOI111WV Tlllli1CtTWV nou TO 11rlKOC: TOUC: eiVOL npWTOC: 

apt8116C:, TTl OLXOTOI1110ll ywvtwv 11£ TLI1rl nou t:ivm eniOllC: np<i>TOC: apt8116C:, 
TllV KQTQOK£Ui] KOVOVLKWV nof...uyWVWV 11£ TUXOiO 0p18116 nf...eupWV, TTl XCt­

pOf;fl tMWj.JflC: K.A. .n . 

rta TIC: nt:plnTWO£LC: QUT£C: KQTO<p£UYOU11£ OTfl l3or)8£LO TllC: reWI1£Tpiac;. 

Go nt:ptypalj.JOU11£ OTfl OUV£X£LQ 11£PLK£C: an6 TIC: nLO OUV118LOI1£V£C: Y£WI1£­

TptK£C: KQTQOK£U£C: nou OUVQVTCtl1£ OTO T£XVLKO OX£010, XWPiC: I3£I30LO TIC: 0-

noot:if;t:LC: TflC: op86TflTCtC: TOUC:, WeLOi] OeV eiVOL OTOUC: OTOXOUC: OUTOU TOU 

1108i]I10TOC:. 
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5.2 rPAMMEI- rnNIEI- nEPI<I>EPEIEI 

5.2.1 diXOTOJ.IIlOil e:uOuypOJ.IJ.IOU TJ.IfiJ.IOTO<; 

'EOTW OTL 8£AOU1-i£ VQ OLXOTOI-!I')OOUI-I£ TO £U8uyp01-11-10 Tl-lfJI-!0 AB (ELK. 

5.2a). M£ KtVTpO TO OKpa A, B TOU £U8uypOI-!1-iOU Tl-lfJI-!OTO<:; Kat QKTLVQ 1-!£­

yaAUT£P'l an6 AB/2 ypa<j)OUI-I£ TO~a KUKAOU navw Kat KQTW an6 T'lV £U-

8£ia. EVWVOUI-I£ TO 0'11-!£ia TOI-!1')<:; r Kat£:, TWV TO~WV QUTWV. H 1£:, £LVOLI-!£­

OOK08£TO<:; TOU AB Kat TO E £[VOL TO 1-itOOV TOU. 

r 

A E 8 

!'::. 

E1K.5.2a LJ.tXOTOJlTJOTJ weuypaJlJlOU TJlf}JlaTOc; 

5.2.2 Xapa~11 K08£Til<; 0£ £U8£ia ( 0£ VVWOTO 011JJ£iO ) 

'EOTW OTL 8£AOU1-i£ VQ <j)tpOUI-I£ TllV K68£T'l Til<:; £U8£ia<:; £ OTO 0'11-i£LO I 

(ELK.5.2~) . 



IEOMETPIKEI KATAIKEYEI 83 

A b. E B 

E1K.5.26 X6.pa~TJ K6.8erTJc; ac: c:u8c:ia 

Me KtVTPO TO I Kat TUXOla OKTlva ypaq>OUI-Ie T6~a KUKAOU nou opl~OUV 

TO OTll-lela!:::. Kat E. Me KtVTPO TO l:::.,E Kat OKTlva 1-leYOAUTePll TTl<; If::. ypa­

q>OUI-Ie TO~Q KUKAOU nou T£1-iVOVTOl OTO Z. <l>tpOUI-!e TllV Zl, nou elVOL K68e­

Tll OTllV AB, OTO I. 

5.2.3 dlaip£01") e:u8uypcl1JIJOU TIJrliJOTO<; 0£ ioa IJEPil 

EoTw 6n 8tA.ou1-1e va otmptoou1-1e To eu8uypa1-11-10 Tl-lrli-IO AB oe t~L loa 1-!t­
Pll (ELK.5.2y). 

V <l>tpOUI-Ie an6 TO A TUXOUOO eu8ela AI. 

V Opl~OUI-Ie navw OTO AI t~L loa Tl-lrli-IOTO TUXOlou 1-lrlKOU<:;. 

V Evwvou1-1e TO 0111-lelo 6 l-Ie To B (6 · ) Kat q>tpoul-le napaA.Ar']A.ouc; npoc; 
TO 6,6 , an6 TO 0111-!ela 5,4,3 , 2, 1 

Ta 0111-lela 5 ', 4. , 3 ., 2 ., 1 ., otatpouv TO AB Oe t~L loa 1-1tP11 

r 

E1K.5.2y L1taipt:aT] c:u8uyp6.J.1J.lOU TJ.lr']J.laTOc; at: faa J.l£PTJ 
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5.2.4 _aiXOTOIJI'JOI'J ywviac; 

M£ KtVTpO Tr]V Kopu<pr'] Tr]<:; ywviac; 8 Kat TUXOia OKTiva ypa<pOUIJ£ TO~O KU­

KAOU nou TtiJV£1 TL<:; nAeuptc; TT]<:; ywviac; OTO f::l Kat E (ELK.5.2o) . 

A 

ElK. 5.2li !J.tXOTOJlTJOTJ ywviac; 

V M£ KtVTpa TO f::l ,E ( Kat OKTiVO IJEYOAUT£pT] an6 TT] xopor'] TOU IJLOOU 

TOU TO~OU f::lE ) ypa<pOUIJ£ TO~Q KUKAOU nou TtiJVOVTat OTO Z. 

V' <PtpouiJ£ TTJ BZ nou eivat TJ ~TJTOUIJEVTJ OLXOTOIJO<:; TTJ<:; ywviac; ABI. 

5.2.5 Eup£0'1 KEVTpou n£pl<pi:p£1a<; 

V <PtpOUIJ£ OUO TUXOi£<:; xopotc; AB KOL I f::l ( ELK. 5.2£ ) 

A 

r 
B 

E1K.5.2E Eupt:aTJ Ktvrpou nt:pl(ptpc:tac; 
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V BpiOKOUI-l£ Tl~ 1-!£00K08tTOU~ TWV AB KQL r b.. H TOI-!Tl TWV 1-!£00K08t­

TWV QUHDV £LVQL TO K£VTpO H]~ n£ptcp£p£LQ~. 

5.3 KANONIKA nO A YrnNA 

5.3.1 KaraaK£Url KavoviKou £~aywvou ( yvwarflc; nA£upac; ) 

V rpa<pOUI-l£ KUKAO 1-!£ QKTLVQ T'lV nA£Up6 TOU £~ayci.JVOU . 

A B 

E1K. 5.3a KaraaKwf] KavovtKou t:~aywvou ( yvwarf]<; rrA.wpa<;) 

V <PtpOUI-l£ TUXOLQ 0LOI-l£Tpo AB. 

V rpa<pOUI-l£ TO~Q 1-!£ KtVTpa TO A , 8 KQL QKTLVQ T'lV nA.wp6 TOU £~0-

yci.JVOU. 

V Evci.JVOUI-l£ TO 0'll-l£ia A,r,E,B,Z,b.. 

5.3.2 KaTaOK£Url KCVOVIKOU £VV£VPO~~i:VOU noAuywvou . . .. 

EOTW OTt 8tA.OUI-l£ VQ XWPLOOUI-!C: T¥ n£ptcptp£LQ TOU KUKA.OU 1-l£ OLOI-!£Tp0 

AB 0£ 9 [oa T6~a ( nou LOOOUVOI-!£[ 1-l£ Tr]V eyypacp!'] OTOV KUKAO KQVOVLKOU 

evvt6ywvou ). 
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ElK. 5.36 KamaKWrJ KavovLKou E:YYE:YPOIJIJEvou noAuywvou 

V ME KtVTpO TO A,B KOL OKTiVO iO'l !l£ AB yp6<pOU!l£ TO~O nou Tt!lVO­
VTOL OTO I , !::::.. 

V" l:::.Lmpou!-1£ TllV AB a£ 9 ioo !ltP'l · 

V EVWVOU!l£ TO I KOL !::::. !l£ TO 011!-LEiO Til<:; OLO!ltTpOU nou txouv !lOVO 

nepLTT!'] ( 1 ,3,5,7,9 ) !'] !l6vov 6pno ( A!'] 0,2,4,6,8 ) o!']!lOVO'l. 

To 011!-LEio E,Z,H,8 , ( B ), I, K,/\,M OLOLpouv T'lV n£pL<ptp£LO 0£ 9 ioo T6-

~o KOL TO EZH8BIK/\M EiVOL KOVOVLKO £VVL6ywvo, eyyeypO!l!ltVO OTOV KU­

KAO. 
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5.4 KATAIKEYH EAAEiliJEnN 

5.4.1 Xapa~l') £AAe:nJ,II')c; IJE yvwoTouc; a~ove:c; 

Av £[VOl AB KOl Ill OL a~OV£<:; TllC: tAA.£t4JllC: ypO<j)OU11£ TO op8oywvto na­

pOAATlAOYPOI1110 EZHG 11£ nP.wptc; ioec; KOl napOAAllA£<:; 11£ Touc; a~ovec; ( 
ELK. 5.K) 

ElK. 5.4a Xapa~f) O.At:ll/Jf)c; f.l£ yvwawuc; a~ovt:c; 

V l:ltmpou11e Ta 111!'J11ma OB KOL HB oe ioo ap18116 11epwv, taTw 4. 

V <t:>tpou11e nc; w8eiec; 11 ·, 12 · , 13 · KOL nc; l:l1 ,l:l2,l:l3. Tt11vovTm avo 

OUO OTQ Olli1£LQ a,f3 KOly. 

V EVWVOU11£ 11£ TO K011nuMypa11110 TO Olli1£LQ l ,a,f3,y ,B. 

V EnaVOA011f30VOU11£ TllV iota £pyao[a KOl yta TO OAAO Tpia T£TOPT'll10-
pta. 
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5.5 IYNAPMOfEI fPAMMflN 

5.5.1 'Evwo., nAEupwv oper}c; ywviac; 1.1£ T6~o 

Me KEVTpO TTlV Kopu<pr'] 8 TTl~ ywv[a~ KOL OKTLVO LOll 1..1£ TflV OKTLVO R TOU 

A 

ElK. 5.5a Evwa17 nAE:upwv op8rjc; ywviac; f.l£ r6~o 

T6E;ou nou EX£L oo8£l, ypa<pOUIJ£ T6E;a nou opl~ouv oTt~ nP.wpt~ TTl~ 

ywv[a~ TO 0111..1£10 l1 KOL E. 

V M£ KEVTpa TO !1 KOL E KOL TTlV iota OKTLVO R ypa<pOUIJ£ T6f;a nou TE­

IJVOVTOL OTO 0. 

V M£ KEVTpO TO 0 KOL OKTLVO R ypa<pOUIJ£ TO ~TlTOUIJEVO T6f;o. 

5.6 XAPA=H Ecl>AnTOMENHI 

'EOTW 6TL 8tAOUIJ£ TTlV £<pOnTOIJtVq TOU KUKAOU 11£ KtVTpO K an6 TO OlliJ£[0 
A (ELK. 5.6a) 



rEOMETPIKEL KATALKEYEL 89 

ElK 5.6a X6.pa~17 ecpamof.1£VT]c; KUKAou an6 yvwar6 OTJJ.l&io 

v <t>tpOUIJE TrJV AK KOL TTl OlXOTOIJOUIJE. 

V Me KtVTpO TO IJE:OOV TllC: 8 KOL QKTLVQ AK/2 yp6q>OUIJE TO~O nou Tt­
IJVEl Tov KuK.\o oTo o1111elo r. 

H Ar elvm 11 ~llTOUIJEVll e<pamoiJE:Vll. 

5.7 ANAnTYrMATA 

0 LXEOlOOIJOC: TOU QVQnTUYIJOTOC: one; AOIJOplVOKQTQOKEUtc; ELVOL avayKa[­
oc;, ELVOL TO npcino 131']1JO YlO TllV KQTQOKEUI'j nou em8UIJOUIJE. 

LT'l OUVtXElQ TO QVOnTUYIJO QUTO 1JETO<ptp£TOL OT'l AOIJOp[va KOL QKO­

AOU8£i ll KaTepyao[a TOU OT'l OTpOT~a, OTOV KUAlVOpO, KAn. 

KOT6 TllV EKnOVllOll llllXOVOAOYLKOU OXEOLOU EIJ<pOV[~ETOl no.\Mc; <poptc; 

ll OVOYKll nap60TOOllC: TllC: YPOIJIJI']C: TOIJI']C: OTEpEWV OWIJOTWV, nx OUO KU­
.\[vopwv, KWVOU KOL wmti5ou un6 KALO'l KAn. Ei5w 8a ava<pep80UIJE OTO 

13aOLKOTEpa npo13.\1']1JOTO TtTOLWV OXEOLOOIJWV. 
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5.7.1 Avamuy~a aywyou op8oywviKI'}c; <51aTo~l'}c; n:~v6~evou an6 KEKAI­
~tvo enine<5o 

To avanTUYI.la Ev6c; op8oywviou Eivm auT6 nou <paivnm OTrJV ELK. 5.7a. 

b 

a 

a a 

2(a+b) 

ElK. 5.7a Av6.muyJ1a op8oywviou 

KaTaOKEul'} avanTuy~aToc; 

V 2:XEOLO~OUI.l8 npwTO nc; Tp8L<:; 6Lj.J8L<:; TOU aywyou ( np60Lj.J'l, KOTOL)J'l, 

nMyLa 6l)J'l ) . 

Y Xapa~OUI.l8 8U88[Q nOVW OT'lV onoia naipVOUI.l8 TO Tl.ll'H.IOTO b,a , b,a, 

6nwc; <paivETOL oTo oxr'llla 5.7f3 

V Xapa~OUI.l8 K088T8<:; 08 Ulj.JO<:; £1, £2 , 6nwc; <pOLV8TOl OTO OXI']I.lO. 



N 

" 
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/ ~ 

ElK 5.76 Avamuyf.la aywyou opeoywvtKr']c; otaTOf.lr']c; T£f.1VOf.1£vou 
an6 K£KAlf.1£vo enineoo 

5.7.2 Avamuy~a KUAivl>piKou aywyou n:~v6~£vou an6 KEKAI~i:vo 
£nin£l>o 

To QVQnTUYIJO c:v6c; KUALVOpou C:LVQL QUTO nou (j)OLVC:TQL OTflV C:LK. 5.7y. 0 
Tp6noc; OXC:OLOOIJOU TOU yiVC:TOL C:UKOAO OVTLAflnTOc;. 

ANAnTYIMA oo 

n • d 

ElK. 5.7y Avamuyf.la KuMvopou 

KaTaaK£ur'J avamuy~aToc;- £mq>av£1ac; To~r'Jc; 

V LXC:OLO~OUIJC: np<ina nc; TpC:LC: 6lJJC:LC: TOU A.oE;a TC:IJVOIJC:VOU aywyou 

( np60l!Jfl , KQTOlJJfl, nA.OyLa Ol!Jfl ) KOL OLOLpOUIJC: TflV KCtTOlJJfl 08 12 loa 

1J£pfl. 0 apL81JOC: TWV T6c;wv nou OLOLpOUIJC: TflV KQTOlJJfl C:LVQL TUXOioc;. 

V npoi36MOUIJC: TO Ofl!JC:[a OUTQ OTflV np60l!Jfl KOL nA.ayLa Ol!Jfl, 6nwc; 

(j)OLVc:TOL OTO OXTliJO. 
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H £nL<pOV£ta TOI1llC: £iVaL 11 tAA£llj.Jll nou KaTaOK£UQ~OU11£ 11£ 11llKO<; LOO 

11£ TllV an6omo11 1 twc; 7 KaL 11£ 11tKp6 at;ova 11f1Kouc; ioo 11£ TllV an6oTao11 
an6 4 twc; 10 ( Ot011£TPO<;, 0111\aofl, TOU KUl\ivopou). 

Ita TllV KaTaOK£Ull TOU avanTUYI1aTO<;, xap6~0U11£ £U8£ia KQL naipVOU-

11£ navw 0£ aUTll11llKO<; LOO 11£ TllV m:pii1£TPO TOU KUALVOpOU, 11 anoia tOOU­

TQL 11£ n.d, TO XWPL~OU11£ 0£ 12 ioa 11tp11, 6nwc; KQL TllV KQTOlj.Jll. LTa 01111£ia 
aUTO xap6~0U11£ K08£T£<; KQL nOVW a' aUTt<; naipVOU11£ Tl1lll1aTa ioa 11£ TO 
npaYilaTLKO 11ll KO<; ( 1-1 = b. - 1 . , 2 -2 = b. - 2 . , 4 - 4 = b. - 4 . Kl\n ) . E VW­

VOVTa<; Ta napanavw Olll1£ia txou11e TO ~11TOU11£VO avamuy11a. 

ElK. 5.7lS Avanruy11a KUAtvoptKou aywyou TE:!1V6!1&vou 

an6 K£KAt/1tVO t:nin£00 

5.7.3 AvanTUVJ.IO KWVOU KOI K6Aoupou KWVOU 

Kwvoc; 

Ita va OX£0tQOOU11£ TO av6muy11a £V6<; KWVOU, yp6<pOU11£ T011ta n£pt<pt­

p£tac; 11£ aKT[Va LOll 11£ TTl Y£VtT£tpa KQL T6f;o LOO 11£ TllV n£pii1£Tp0 TTl<; 136-

011<; TOU KWVOU. 
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I· d ·I 
ElK. 5.7£ AvanruyJ.la Kwvou 

K6Aoupoc; Kwvoc; 

V l:XEOIO~OU!l£ TllV np604Jil KQl TllV KQT04Jil TOU KWVOU. 

V Xwpi~OU!l£ TllV KQT04Jil 0£ 12 ioa llEPil 

V ME KEVTpo TUXOLO KQl QKTLVO LOll llf. Til YEVETEipO TOU KWVOU £ ypa­

q>OU!l£ TO~O. 

V naipvoull£ navw oTo T6~o Tll!'Jilma T6oa 6oa Km 01 unoo1mptor.1~ 

Til~ KQT04Jilc; ( 12 ) 

V Av EVWOOU!l£ TO OX!'J!laTO 0,1, 2 118 TO KEVTpO TOU KUKAOU, EXOU!18 TO 

OVclnTUYilO TOU KWVOU . 

V Av an6 TO QVOnTUYilO nou EXOU!l£, acpmptOOU!l£ TO OVOnTUYilO Til~ 

Kopucp!']~ nou 8a KOnEi, npOKUnT£1 TO QVQnTUYilO Tile; Enlq>OV£10~ TOU 

KOAOUpOU KWVOU nou ~llTO!l£ ( nEplnTWOil OUOTOA!'j~ OWA!']Va ). 
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6 

9 

ElK. 5.7oT Avamuyf.la K6J..oupou Kd.Jvou 



ITOIXEIA MHXANOAOriKOY IXE~IOY 

6.1 r£VIKO OTOIX£ia - £il>l') - XPrl0£1<; 

6.2 'OIIJ£1<; KOI TOIJE<; 

6.3 diOOTOOIOA6yi')OI') 

6.4 AOKrl0£1<; 

95 
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6.1 rENIKA ITOIXEIA - ElaH - XPHIEII 

52(' Na yvwp[~£T£ TO Y£VLKO OTOLX£lQ TOU MT]XOVOAOYLKOU OX£O[ou, va 

Ol0Kp[V£T£ TQ £lOT) KQL VQ ava<ptp£T£ TL<; XPI'JO£L<; TOU 

6.1.1 OpiOIJO<; - £il>l') I.II'JXOVOAOVIKOU OX£l>iou 

MI')XOVOAOVIKO O"Xi:l>IO £lVQl T) napouo[OOT) TWV LO£WV TOU 11£A£TT)TI'] 11£ TT) 

f3oi']8£LQ ypacptKI']<; napaOTQOT)<;, nou O[V£l 11£ nAI')pOTI'JTO KOI oacp!lV£10 TT) 

110pcpl'] £V6<; £~apTI'JI10TO<; , £VO<; 1111XOVI'JI10TO<;, KanOLa<; 1111XOVOAOYLKI']<; £­

YKOTOOTQOT)~ I'] m:ptypacpet oetpa epyamwv, EtK. 6.1 a. 

TOIJrl 

0 
0 

0 

npoyiJOTlKO 
£~0pTI)IJO 

ElK. 6.1 a Mt: ro J.lT/XOvoJ..oytK6 oxtow anowmiJvovmt ypa<ptKa at tOE:t:c; rou J.lE:AE:­
TT)TrJ yta tva E:~apTT)J.lO r'] J.lT)XCJVT)J.lO 

H A.emo1Jtpeto Kat TO mineoo TrJ~ onooto61J£VfJ~ momio~ KOT<J TfJ oxeoioofJ , 

OT081J[~OVT0l On6 TO IJty£80~ Tf]~ KOTOOK£Ul'j~ Kat TOV Tp6no XPl'JOf]~ TOU OX£0LOU. 

~K£q>8£iT£ 6n TO £f;OpTI']IJOTO OUVOEOT"]~ TWV owAI']vwv uop£UOT"]~ So nptn£t vo n£­

ptypaq>OVTat 11£ 11£YOAT"] A£nT01Jtp£tO OTO llfJXOVOAOYtK6 oxtoto nou npoopi~£Tat 



98 ~TOIXEIA MHXANON- ~XE£1.10 

YlO TO £pyOOTClOlO KOTOOK£Ui)C: TOUC:, £VW OVTi8£TO TO LOlO £~0pTi)I-IOTO OlOKplvo­
VTOl OTOlX£lWOWC: OTO 1-lllXOVOAOYlKO OXf:OlO uopOUAlKrlC: £yKOTOOTOOilC: 1-ilOC: KOTOl­
Kiac; , YlOTL TO Oll1-i£LO TOno8£TilOrlC: TOUC: O£V £iVOl OO<p<i:Jc; K080pl01-if:VO f..6yw TllC: 
1-i£86oou nou Sa £<pOP1-i008£i KOTO TllV £YKOTOOTOO'l . 

Ta £LOll TOU 11llXOVOAOYLKOU OX£0LOU , 6nwc; OVOAUOVTOL 11£ A£nTOI1tpe:La 

OT!l ouvtxe:La, e:ivm: 

e KaTOOK£UOOTLK6, ELK. 6.113 twc; KOL 6.1 0, 

e OLKTUWV KOL £YKOTOOTQO£WV, ELK. 6.1£ KOL 6.1 OT, 

e OUVOPI10AOYllO!l<:; ~ po~c;, ELK. 6.1 ~ 

6.1.2 KaTaOK£UaOTIKO IJilxavoAoyiKO ox£<510 

XapaKTilPIOTIKa 

(a) ne:pLyp6<p£L nAI')pwc; TO £~0PT!ll10 IJE Ae:nTOIJEpe:ic; OLOOTOO£L<:; (oe: 6-

4J£L<:;) KOL ne:pLyp6<p£L £0WT£p1KE<; Ae:nTOIJEP£1£<; TOU £~0pT~I10T0<:;-

11llXOV~I10TO<:;, ELK. 6.113. 

(6) Anooioe:L ypa<pLK6 ouvap!JoAoyi")IJEVa e:~apT~I10TO nou ouv8tTouv 

tva 11llXOV!ll10 11£ 11£YOAll A£nTOI1tpe:La (oe: 64J£L<:;) , ELK. 6.1 y. 

(y) ne:pLyp6<p£L IJEPIKO TO £~0PT!ll10-11llXOV!ll10 0£ 64J£L<:; ~ npOOnTLKQ 
(KUp[w<:; YLO £11nOpLKOU<:; OKOnouc;), ELK. 6.1 0. 

Xpl')oe:1c; 

(a) KaTaoKe:ul') £~OPT!li16Twv, ELK. 6.113. 

(6) KaTaOK£UI') Kal ouvapj.JOA6yi")OI") 11llXOV!li10TWV, ELK. 6.1 y . 

(y) E!JnOpia e:~aPTlli10TWV - 11llXOV!li10TWV (npoomLK~ napouoiao11 ~ oe: 
64J£L<:; 11£ 13aOLKt<:; 110VO OLOOTOO£L<:;), ELK. 6.1 0. 
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ElK. 6.16 Mt: ro nA.r?pt:c; KamaKwaanK6f.lf7XavoA.oyLK6 axtow, t:iv01 ouvarr? '7 Ka­
maKt:ur? rou t:~apTr?Jlaroc; nou avanapiammL a · aur6 
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ElK- 6-1Y lpacptK(J an6ooa11 auvap11oAoyT?Ilt vou pu8!1tOT(J nit:aT?c; at: TO!lf/ 
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D 

-a 

ElK. 6.115 M£ ro KamaK£uaartK6 axtow J.mopou/.1£ va arroOd.Jaou/.1£ £awr£ptKtc; 
KQTQOK£UQOTLK£c; A£TTT0/.1£p£1£C: TOU £/;OpTfi/-IOTOC: TTOU cpaiV£TQI rrpoomt­
KQ 

6.1.3 MllxavoAoyiKO axtl>IO l>IKTUWV - £VKOTOOTOO£WV 

XapaKTI"JPIOTIKO 

n£ptypac.p£l TO Eilioc;, TOY Opi81JO KOI m; £~WT£p1KE<; liiOOT00£1<; TWV £­

f,apTf]I.IOTWV Tf]~ £yKOTOOTOOf]~ !'] TOU OLKTUOU , OXf]I.IOTLKO !'] OUI.l~OALKO KQL 

OLV£1 £nOpK£i~ nl\f]poc.popi£~ yta Tf] 0£1p0 OUVOPIJOA6yi"JOI"J<; TWV £nll.lt­

pou~ £f,OpTf]I.IOTWV Tf]~ £YKOTOOTQOf]~ KQL Tf]~ OX£TLK!'j~ TOU~ 8tOf]~ W~ 

npo~ TO KTipLO £YKOTOOTOOf]~, ELK. 6.1£ KOL6.10T. 

Xpi}aw; 

Ita napayy£Aia £f,apTf]I.IOTWV yta Tf]V KOTOOK£Ui} Tf]~ £YKOTOOTOOf]~ KOL 

YLO TOV npOOOLOplOI.IO Tf]~ liiOliiKOOiac; KQL TOU OI"JIJEiOU £yKOTOOTOOf]~ TWV 

£f,OpTf]I.IOTWV OTO OLKTUO, ELK. 6.1 £ KQL 6.1 OT. 
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ElK. 6.1 e: LXTJJ.lOTIKO J.lTJXOVOAOYIKO ax toto cyKTUWV - £YKOTQOTQO£WV 
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4 

3 

2 

1. ¢1[1\TpO 

2. Avrl\la 
3. Bal\~liSa 
avn:morpo<p~<: 

4. Bava 
5. b.E~OIJEV~ VEpOU 

5 

ElK. 6.1aT LUJ.1{30AtK6 JlTIXOVOAoytK6 axtoto OIKTUWV- £YKOTOOTQO£WV 

6.1.4 MI1XOVOAOVIK6 OXE~IO OUVOPIJOA6V'10'1<;-po(Jc; 

XapaKT'lPIOTIKa 

L'liVC:L nAT]pO<popic:c; yLa Til OEipa OUVOPIJOA6V'10'1<; c:~apTm.tClTWV r'] Til 
oc:Lp6 ~c: TllV onoia nptnc:L va c:KTC:Ac:o8ouv c:~yaoic:c; yLa TllV oAoKAr']pwoll 
KOnOLOU tpyou, ELK. 6.1 ~-

Xp(Ja£1<; 

nc:pLyp6<pC:L npOOnTLKO, ~IO~IKOOi£<; OUVOPIJOA6V'10'1<; C:~OPTil~OTWV r'] 
c:naMilAia c:pyamwv, ELK. 6.1~. 
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'· ~15 a17 
20~%3 21~~/ 22 

23 

ElK. 6.1 ~ MTJxavoAoyLK6. axto1a por]c; XPTJOLJ.lOnowuvrm anc; {3LOJ.1TJXOVit:c; Kam­
aKc:ur}c; r} KQI t:nLOKt:UrJC: J.lTJXOVT}J.lQTUJV, YIO va nt:PLYP6.1/JOUV TIC: KIVrJOt:IC: 
nou yiVOVTQI at: K6.8t: 8£aT} t:pyaaiac; KQI TT} Ot:Lp6. OUVOpf.lOJ..6yT}OTJC: TWV 
t:~apTT}J.lQTWV {t:OW, npOOnTLKO KQTQOKt:UQOTIKO OX£010 t:~at:piOTr}pa). 

6.2 OliJEII KAI TOMEI 

~~~aKTIKOi cn6xo•: 

/ [2j Na 11n0p£iH: va n£ptypacp£T£ TO n£pL£XOI1£VO anAWV OX£0LWV 

/ M Na ,.mop£iT£ va OX£0LQ~£T£ 11£ TO xtpl KQL 11£ TQ 6pyava TOU OX£0LOU 

anM £~apT!'JI10TO 



·l,trlrlodA LIA~rfrfo>I3>1DIQ 1;>1Xou 3rl ·::,~rl>lo !>~~odo I.Jrf 
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·1Jrj10lt;>>l Lt lD>l (t;>(? 

-3Q l,t l,td3l01dO) ltrj1Q DlAt;>'{U lt 'ltrj10QdU lt :101\]3 ::,3/\3rlf)010UOr11DltdX ::,(T)9l,t/\ 

-no 10 ·::,13rDQ ::,J3dl/\f)O>ldo ::,omrll,t.tdo::P ::,Q/\3 l,tdmdA1d3u ltdl,tyu Alll 01J 

·(::,QdUr13 Dl ::,odu (T)O]U QUO) I.Jf!l<;> (I)O!ll ID>I ((T)J\t;lU 

m ::,odu (T)l"Q>l QUO) I.Jf!loAI? '(9133g QUO) I.Jf!l<;> DIA~;>yu 1?1~32 '(t;>d3.tmdo QUO) 

ltrj1Q 01At;>'{U ~d3~DidD '((T)lt;>>l Dl ::,odu (T)At;lU QUO) I.Jf!lO~I;>>I '((T)D]U Dl ::,odu 

::,QdUr13 QUO 1Dl3/\]0d:l ::,(T)UQ) I.Jf!lo<;>dll :::,13rDQ (T)lt;>>lOdOU 10 1Dl~ 1\nOlU(l>lOdU 

"OQ3U]U3 131\]A lD>l nOl ::,~rl>lO ::,uo J38(T)'{U1Q33 .. JlnO>l, Ol 1\DlQ '::,13rDQ 30 

nOl t;>rlAnlUt;>/\0 Ol lD>l .. ]lnO>l, OlD OD~rl 0/\3rl]3>lll/\O Ol 1Dl3/\]0d:l 86"9 ">l13 

1\Ul~ ·noA~r113>lU/\O nOl 1Jrj1Q O]rl lD>l t;llDldOU0/\0 t;>lnO OQ3U]U3 Dl QUO 01\~ 

389>l 3D noA~r113>lUAO nm l,tyo8odu H ·og3UJU3 13~ QUO 1Dl3'<'<981d3u 'J.tno>l 

Q>l1A(T)Aoedo OJ\~ 3D oo~rl m.t3>lDJd8 OA3rlJ3>lnAo m uQ 3rlnoo~eoun "93 

·I.Jf!l<;> DIAI;>Yll lDl32t;>rlO/\O OQ3U]U3 Q>l1'{08odu OlAt;>'{U OlD 

l,tyo8odu IJ lD>l I.Jf!lO~I;>>I lDl32t;>rlO/\O OQ3U]U3 Q>l1'{080dU OUAQ21dO OlD l,tyo8 

-odu Lt 'I.Jf!lo<;>du lDl32t;>rlO/\O OQ3UJU3 Q>l1'{08odu Ol389>l mo l,tyo8odu H 
"0]1\(T)A Ul(!)du AUlD 

oo~rl lDl3>lDJd8 3rlnoyt;>8odu OJ\ 3rl(lorlne1u3 nou orllt.tdt;>33 Ol UQ 3rlnm 

-~eoun '3rl(lo1ouor11DltdX oe ::,J3rl3 nou 'orfi.J~ol)o Q>1.1.Dll(l)dn3 m t;>lD>l 

·o;:::·g ">l13 AUlD lDl/\OAJOd:l ::,(T)UQ 

•::,~,tyo8odu O]J\(T)A lt.tdm~l Altl JD>l lt.t]dl 1\Ul 'ltd3l(l3Q lt.t 'lt.t(!)du 1\Ul Ano2 

-]lDrlltXo lD>l Dl38t;l>l lDl/\01\rl~lO'{U'{'{O O]OUO Dl o;:::·g ">l13 "'<8 'OQ3U]U3 Q>l 

-1'{08odu 01At;>'{U Ol lD>l OQ3U]U3 Q>l1'{080dU Ol38t;l>l Ol 'OQ3U]U3 Q>l1'{080dU 

OUAQ21dO Ol 10/\]3 !>~yogodu DQ3ll!ll3 O.l "/\(T)3rj1Q 1\(T)l /\(!)'{080dU ::,31\Q/\O>l 

10 lDl/\f)Odlt.i J\(T)lt;>rllt.id033 A(!)>l1AO'{O/\OX1Jrl J\{T)l QrlDldOlQDOdU l,td:loo Ol Dlj 

Drfi.J~OI)D Q>1.1.Dll(l)dn3 O~D l\(1)3f!l<;> 1\(1)~ I\C!)Y090dll !>31\QI\D)I-!>13f!lQ. ~ ·~·g 

SOl AOI'i73X~ AO>iiJOVON"v'XHV\1 "v'I3XIO.l~ 
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ElK- 6.2a Ta npo{3oAtKa E:ninE:oa OXTJJ.laTi(ouv ri:aaE:ptc; ywviE:c; Ka8wc; 
a/-.J..T]I-.OTEf.lVOVTQI 

4 

J 
/ 

ElK. 6.26 H npo{3oJ..rj TOU E:E,apTrjJ.laTOc; OE: KCJ8E: nJ..E:upa TOU "KOUTIOIJ" anoof&t KQI 
J.l[Q 01/JT) TOU 



. A(T)3DQlDDlQ A(T)l UDUl~80UOl AUl DlA ~Odf!)X 

~nOl r)'jDl31i 13A~Ji DA 10)1 Q'{YD ~UDD]Q3XD noyyr)<h nOl Dd)IQ Dl ~odu ~(T) 

Q)l1dl31ilinD 10lAr)Ol380UOl DA ~13rl19 10 13U~dU ·~ltDD]Q3XD O'{'{r)ffi OlD A(T) 

-3rl19 Af!l1dl A(T)l lJolu~eouo~ Lt Q)IUDliltXD 10l3)Q1Dnodou gc:·g ")113 Altl3: 

01DQlDOA 

-d3 OlD CJOuoliJio)l nm l,tn3)1DDlD)I Altl QlD)I lt8Q'X 10lAOACJ3<houo DA • 

~OlDlil,tldD'j3 nOl Dlil,IXD Ol QlUU'{UAD D'{O)Ir)3 10l3A]A DA e 

~UDD]Q3XD ~OAQdX ~O'{QA3li 10l]3l10UD Altli DA e 

~13rll 

-9 ~~lDAnQ ~3d3lQA1'{ ~U 31i oliltldQ'j3 Ol ~(T)dl,i'{U 10l3<ht;>dA1d3U DA e 

~~liliodA 

~3A~liJiO)I3)1DlQ ~3d3lQA1'{ QlDAnQ Ol ODQ 3linoDl,ilOUOli1DltdX DA e 

l,i'{UD 10A]3 DA UDD]Q3XD lt e 

:3~0(!) 3r1f)O~cb3)10 DA 13ll~dll '~OlDrll,tldD'j3 nOl UDOQ 

-QUD l,i)l1d"JodA ltl mA ACJ08DDlQ3XD D8 nou A(l)3rl"tQ A(l)~ ~Aoy1113 Ala QlD>l 

"A(T)3rl19 A(T)l ~UD1AQ)I13UD DliltlDr)D Q)I10U(T)dn3 Ol QlD)I 

'~ltDD]Q3XD O'{'{r)<h OlD A(l)3rl"tQ A(l)~ lJolJ~~90110~ AUl 3rlnOD]d08D)I 08 'Ac:·g 

")113 AUlD 10l3AJD<h nou ~owrll,tldD'j3 nm Dl38l,tog ltl 3rl 'm3X~AnD ltl3: 

·urn9 Altl l,tlno 9u 

-D OAQrl nm Q)IUD1dUl)!DdDX Q)I1DDg Dl QlUU'{UAD 10lAOA]A ~~do<h ~3d3lQD 

-Dld3U ~U 10)1 ~D]Adn0l13'{ UD~8 UlD OA3rl]3)1UAD Ol 13AX]3Q ltrtlOQdU lt ~(1)8 

-l,!An3: "Q)IUDDlQ3XD 3JinOD]A0)113UD DA 3rln0'{~8 nou DrlltldQ'j3 Ol D1A ~3!d 

-ocbodlJyu ~3d3~QOOid3u ~u 13Q!Q011D nou Ltrl19 Lt 10l3A~'{)I3 LlrtaoQdll ~0 

~ ltrtlOQdU ~(T) 3rlno'j~'{)l3 08 ltrl19 ~(T)rlQ DlOU 

~lJOD!Q3XO oyy('lcb 0~0 A(l)3rl"tQ lJolJ~~90110.1 z;·z;·g 

LOI AOI'i73X3: AO>iiJOVONVXHII\I VI3XI013: 
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t 
12 11 8 7 

,Di}, 
EtB 
12 11 8 7 

18 17 
2 

14 13 

10 9 6 5 

17 

18 2 

~0 
20 16 12 

5 

7 

l,:-:l8 
c.r..I.J 
19 16 15 20 

+ H np60ijll') OX£Olcl~£TOL ~M;novm~ TO OVTlK£Ljl£VO KOTcl Tfl Ol£U8UVOfl TOU ~t­

AOU~ 1. 
+ H KOTOijii'J OX£Olcl~£TOL ~Af:nOVTQ~ TO OVTlK£Ljl£VO KOTcl Tfl Ol£U8UVOfl TOU ~EAOU~ 

2. 
+ H ap1on:pl'} nAay10 Oljii'J ox£ota~£TOL ~Atnovm~ TO avnK£ijl£VO KOTa Tfl ot£U-

8uvofl TOU ~t.\ou~ 3. 
+ H 15£~10 nAay1a Oljii'J ox£ota~£TOL ~Atnovm~ TO avnK£i!1£VO KOTa Tfl ot£u8uvofl 

TOU ~EAOU~ 4. 
+ H OVOijii'J OX£Olcl~£TOL ~M;novm~ TO OVTl-K£Ljl£VO KOTcl Tfl Ol£U8UVOfl TOU ~t.\ou~ 

5. 
+ H niow Oljll') OX£Olcl~£TOL ~AEnOVTQ~ TO OVTlK£Ljl£ VO KOTcl Tfl Ol£U8UV0fl TOU ~t­

AOU~ 6. 

ElK. 6.2y TonoBE:TTJOTJ rwv 6tjJt:wv Kan1 TO Eupwnai/<6 auaTT)J.la 
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KATOLIJH 
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A 
twc; 
1.5A 

I AP nAAnAI A 

I max 170 

I I Yrro~vD~a I 
I I I 

ElK. 6.2i5 Ot 6ljJc:tc; nptnc:t VQ TOn08C:TOUVTQl OTO cpt)).).o axc:ofaaT)c; OUJ.lJ.lc:TptKO we; 
npoc; TQ OKpa, VQ j.JtVC:l C:VOIOJ.lC:OQ XWpoc; yta rtc; 0/QOTOOC:tc; KQI VQ tXC:l 
npo{3Ac:<p8C:[ xwpoc; yta nc:pt8Wpto KOL un6j.JVT)J.l0 6nou 8a oo8ot)v xapa­
KTT)ptOTLKO TOU OXC:O[OU. 

6.2.3 Bort8rtTIK£<; 6l!J£1<; 

ApKETE~ <pop£~ KQTCl Tr] OXEOLOOil EVO~ OVTLKEL11EVOU nou EXEL ELOLK!'j 110P­

<p!'] , yta nap60£LYI10 6TOV OL topE~ TOU ELVOL AoE,t~ , 0£ XPilOli10nOLOU11£ 0-

napaiTilTO Tl~ 64J£l~ nou ava<p£p011E OTilV unOEVOTilTO 6.2.2, OAAQ KOL Ao­

~£<; 6ort8rtTIK£<; 6l!J£1<; oc: avTloTotxa 6ort8rtTIKa eninel>a. Me Til 11t8ooo 

OUT!'], ELVOL OUVOTO VQ (j)OVOUV Ol A£nT011EP£LE~ TWV anELKOVL~011EVWV £nL­

<pOVWDV, WOTE KaTQ TllV KaTQOKEU!'j TOU EE,apTI']I1aTO~ VQ EnapKOUV Ol nAil­

po<poplE~ nou naptxovTm an6 TO oxtoto KOL va 111lV anmTOuvTm 61-..A.c:~. 

Ot 64Jw:; OUT£~ 0£ AOE,a npo!3oALKO c;n[nc;oa AtyOVTOL !30il81lTLKE~ 64JEL~ 

KQL OUV!'j8w~ an£1KOVi~OUV IJOVO TO T!Jrl!JC TOU CVTIK£1j.IEVOU nou £iVCI un6 

KAiort Kal OXI oAOKArtpo TO OVTIK£ij.I£VO. LTilV ELK. 6.2£ <pOLVETOL napaoELy-

110 !30il81lTLKWV 64JEWV YLO TO 111lXOVOAOYLK6 EE,6pTill10 nou dvm anapaiTil­
TO va an£LKovto8d tTOL, ytml oe avTl8ETil neplmwoll ll. KmaoKeu!'] Tou Sa 

!'jTOV OUOKOAil !'] KOL OOUVaTil. H 11t8ooo~ nou OKOAOU8£iTOL yta TO OX£010-

0116 TWV !30il81lTLKWV 64JEWV £[VOL QVQAOYil 11£ OUT!'] TWV KAOOLKWV 64J£WV, 

110VO nou 0£ K08E 64Jil KaTOOELKVUETOL KOL ll OnTLK!'j Til~ OLEU8UV01l . 
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·::,~rl01 ::,OlA(!)lOUOrllOl.idX ACJ080DlQ3XO DA AI)Od 

-ourl '(A<;>rlrlodA. A(T)A~rlrlO>i3:>lDlQ ::,9ri91d0 ::,oyQA.3rl lDl]311DUD ]lOlA) A(T)3rD9 

A(T)l OQOS~rl Ul 3rl ::,(T)d[,iyu ACJ080QOUD DA 9lDAnQ lDA]3 A3Q lD:>l ~13d?rtO.Lll 

-3y ~?>lld3.L(I)D3 ::,~l3>idD AnO)QlOnOdDU nou OlDrll,ildD'j3 Q>ilA.O'{OADXLirl D.l 

~lJOirtrtl}dADIQ ~3AQAD>I JO>IIDD8 -~?riO.lt7"~·g 

·!:JnoJ. /,lm>IDDJ.D>I 11Li1. mA !:J13Dr;>J.DDIQ !:l$>11AdnoJ. 
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H l>laypOIJIJIO'l Tr]<; £nL<pOV£LO<; TOU £~apTI']!.!OTO<; y[V£TQL KQTO 11LQ OL£U-

8UVO'l, £6.v 611wc; £<p6.m£TOL 11£ OJ\7\o £~6.PT'li10, 11 i5Layp6.1111LO'l Tou i5£UT£­
pou ylv£TOLI1£ avaoTpO<p'l KALO'l 45°, (37\. ELK. 6.2oT. 

ElK. 6.20T LUVOPJ10lt6yT]OTJ JlOV6acpatpou Tpt{3ta JlE: TO Ktltucpoc; KQI TTJV arpaKTO, 6-

TTOU cpaiv£Tat TJ QVQOTO(/)TJ KltiOTJ TWV YPOJlJlWV otaypOJlJllOTJc; [;~QPTTJJlO­

TWV 0£ E:TTO(/)rJ 

0L 8£0£1<; TWV TOIJWV Ka8op[~OVTOL 11£ Til YPOI111!'] T011WV nou dvm nOXLO 

OTQ OKpa KQL OTL<; aJ\.7\ayt<; OL£U8UVO'l<;, £VW avaypacpETCI KCI '1 OVOIJCOia 

TOU Emntl>ou TOIJi)<;, yLa nap6.i5£LYI10 TOMH A-A, ELK. 6.2~. 
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ElK. 6.2~ To t:nint:oo TOJ.lrJC: Kaoopi(t:mt an6 nax/(1 ypOJ.lJ.lrJ Kat an6 TTJV ovof.laoia 
rou Kat &v t:ivat navm ot: J.lia ott:ueuvof} (J.lnopt:i va napouota(ovmt KM­
ot:tc; rou t:mntoou TOJ.lfJC:) 

6.2.5 nArlP'lc; TOIJrl, 'liJITOIJrl KOI IJE:piKrl TOIJrl 

nMp'lc; TOIJrl Mye:TOL QUTI'j 6nou TO £~clPTrli..!O OX£0Lcl~£TOL 0£ TOIJrl 0'£ 6Ao 
TO IJrlKOc; TOU , ELK. 6.211. 

Kma TllV 'liJITOIJrl e:ivm ouvm6 va oivovTm ni\11pocpopie:c; T6oo yLa TO e:­
O"WT£PIKa 000 KOL YLO TL<; £~Wn:piKO XOPOKTllPLOTLKcl TOU £~0pTI'li..!OTO<; , ELK. 

6.28 

TOf.!Ji A - A 

A 

ElK. 6.211 nJ..r]pT}c; TOJ.lrj OWA.T]VW£/OOUC: £~apTrJJ.lOTOC: KQTQ TO t:nin£00 A-A 
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TO!Ji]A-A 

ElK. 6.28 HJllTOJlTJ KaT6 TO £nim:oo A-A 

H IJEPIKI') TOIJI'J yivnm TomKo oe ouyK£Kpt~tva mweia et;apnwaTwv, 6-
nou napouma~ovTm ll>IOIJOpq>ie:c; OTr]V KOTaoKeul'] Kat oev anatTEiTat 11 

nMP'lC: TO~!'] !'] 'l~lTO~l'] TOUC:, ElK. 6.2L. 

6.2.6 noTe: l>e: yive:Tal TOIJI'J 

L:e et;apTI']~ma nou l>e:v napouma~ouv e:owT£PIK£c; Ae:mo~o~£pe:1e:c; l>e:v Ka­

vou~o~e: l>IOIJI')K£1C: TOIJEC:. Eav 8tA.ou~£ va oeit;ou~£ Til OlOTO~'l TOUC: KOVOU­

~£ £yKapOIO TO~!'] !'] IJEPIKI') TO~!']. Ta et;apTI']~OTQ nou 0£ OXEOlQ~OVTat no­

Tt 0£ OlO~llK'l TO~!'] eivat: 

To!Ji] B- B 

s i ~ 

ElK. 6.21 M£pLKtc; TOJJtc; KOT6 m £nin£oa A-A KOl 8-B 
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e O~OV£<;KOI KOXAi£<; , ELK. 6.2La 

e £~OpT{JIJOTO IJE O~OVIK{J OUIJIJETpia KOI V£Upa, ELK. 6.2L[3 

To11ri B- B 

~5 
~t 

ElK. 6.21a Ot a~ov£<; Kat 01 KOXAL£<; (r3i5£<;) 5£ oxeota~ovTat non: oe otai.UiKil TOI.IIi 
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To~f] A- B 

A 

ElK. 6.2.16 Ta t:~aprr)jlara JlE: a~ovtKr) OUJ1J1t:rpia, 6nwc: Kat ra vt:upa, at: axt:ota(o­
vmt nor£ OE: OIOJlrJKT] TO/JrJ 
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6.3 81AIT AIIOAOrHIH 

~li50KTIKO<; CJTOXO<;: 

[21' No Tono8£n::ln:: 1..1£ owoT6 Tp6no n~ OLOOT60£L~ oTa oxtoLa 

6.3.1 Tono8£Tf1CH) OIOOTOOEWV 

KOT6 TT)V avaypa<p!'j TWV 0LOOTQO£WV XPT)Oli..IOnOL£LTOL 11 OUVEXrlc; AEnTrl 

YPOI..ll..l!'J, TOOO YLO Tl~ KUPIEc; ypa~~tc; Tf1c; OIOOTOOf1c; 600 KOL YLO Tl~ 60f1-
8f1TIKEc;. ILO TT)V TOn08ETT)OT) TWV OlOOTQO£WV OTL~ 6Lj.J£l~ KOnOlOU £~0pT!'j­

I..IOTO~, XPllOLI..IOnOLOUI..l£ 6nw~ EX£l !'jOT] OVO<p£p8£l, TT)V KUpla YPOI..ll..l!'J TT)~ 

Ot6oTOOT)~ KOL n~ (3oT)8T]TlKE~ YPOI-li..IE~ . In~ 6Kp£~ TT)~ Kupta~ YPOI..ll..l!'J~ TT)~ 

OlQOTOOT)~ TOno8£TOUI..l£ OLXI..lllPO 6£Af1 ~£ ywvia KOPU<Prlc; 15° n£plnou, 

nou T) KOpu<p!'j TOU~ ayyl~£L Tl~ (3oT)8T)TLKE~ YPOI..li..IE~. Ol (3oT)8T)TLKE~ YPOI..l-

1-lE~ £LVOL K08£T£c; npo~ TO 1-l!'JKO~ nou 88/\0UI..l£ VO TOn08£T!'jOOUI..l£ TT) Ol6-

0TOOT) KOL O£v nptn£L va npo£~txouv an6 TT)V Kupta YPOI..ll..l!'J TT)~ Ot6oTO­

OT)~ n£ptoo6T£po an6 3 mm. 

--i---
~-::;: + ===-·--~·--~~-======~ ~ 
t BO!l81lTLKl'j I 

YPOf.lf.lTi - 2 
OlQOTQOilC: 

ElK. 6.3a BoryerynKf:c; ypOJ.lJ.lf:c; otaaraac:wv 

1.---~-1 

ElK. 6.36 Kuptc:c; ypa1111tc; otaaraac:wv 



:(T)1Q>l OlU Q>lllDTil.lXo 101AOA]D<h nou 

::,3AQAO>l ::,nOl 3Ti(10dll1 OA 13U~du 'A(T)30Q1001Q A(T)1 l,!<hodADAD AU1 Q10)! 

·::,nOl ::,l,!oll1~80U01 ::,l,!>lllUUYDADU3 ::,u1 l,l ::,u>lOYU(lyou ::,u1 (T)A 

-QY nO]Q3XO n01 A(T)30Q1001Q A(T)1 UO(lJAAQAD AUlD J38n3YO>lOnQ Llrl DA e 

o1g~Xo 010 

(T)AQU ::,130Q1001Q ::,11 •::,uol.ld1~Ti OAOAdQ OlOUQ>l 3Ji '130l,!d13Ti l.lrl DA e 

1D13)Q13dX 

nou ::,o>ll,!rt 01 13d£j OA DlA ::,130~dm<to l,l ::,130~800dU 13AQ>l Allrl DA e 

13UJ3Y nou UODlOQlQ Qlrl 01A 130l,!1(T)d Llrl DA e 

:~lOU ::,l,!lO 

-On3>l0010>l 0 310(9 OUQd1 Q1D>l ::,130Q1001Q ::,11 3Ti(101380U01 DA O]O>lAOAO 

1DA]3 '::,13ft!Q 30 1013)Q1Q3XO nou noA~Ti13>lllAD n01 l,!n3>lODlD>l l,!9d0 AU1 Olj 

::,t.tDlJAQYOIOD.lDDIQ ::,31\QI\D)I l"£"9 

l\(l)3DQ1.DDIQ JOrlBidD ID>I UVlB A£"9 ">113 
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/\AGOL: L:OL:TO 

~~rr=-
I t t l[) 

T ~ l[) 
C\J 

_i_ 
I 

ElK. 6.3Zi K6.8£ o16.ama17 nptn£1 va avayp6.cpnat J.Iia J.16vo cpop6. Kat OTf7V mo KaT6.A­

A17A17 BE:a17 AaJ.If36.vovmc; un6ljJf7 mv rp6no KamaKE:uf}c; mu E:~apTf}J.Iaroc;. 

/\AGOL: L:OL:TO 

ElK. 6.3£ 01 ypaJ.IJ.IE:c; olaar6.a£wv &v nptn£1 va K6{3ouv nc; ypaJ.IJ.IE:c; mu ax£oiou. 

/\AGOL: LOL:TO 

ElK. 6.3aT 01 KUpt£c; ypaJ.IJ.IE:c; o1aar6.a£wv &v nptn£1 va otaamupwvovm1 J.lE:Ta~U 

roue; I'} J.IE: nc; {30f78f7TLKtc;. Ot J.1E:yaAur£p£c; otaar6.a£1c; mno8nouvm1 "t­

~w " an6 nc; J.11Kp6T£p£c;. 
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/\AGOI IOITO 

ElK. 6.3l; nptm;L VQ anocpt:uyou/J[: TT) ypacpr) OIQOTQOE:WV OTO E:OWTE:plKO TOU OXE:O{OU 

/\AGOI 

l250j 
1~ 10 0 ~I 

IOITO 

E1K. 6.31'J nptnn va mnoenouf.l£ nc; C5taar6at:Lt:; at: ypaJ.lJ.let:; nou cpaivovm1. Av au­

T6 &v E:{vQI OUVQTO nptnt:l VQ OX€01008£{ TOJ.lr) TOU QVTIKE:LJ.leVOU KQI VQ 

mno8E:TT)8ouv t:Kt:i 01 otaar6at:tt:; 
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/\A80:L 

20 20 20 

~ 40 ~-

:LO:LTO 

40 ______. 

T 
0 
C\J 

j_ 

ElK. 6.39 Ot opt8J.1oi rwv otoon:lot:wv oro WJxovoAoytK6 oxtow ouJ.1{3oM(ouv navm 

mm yt' our6 Kat OE:V ovoypaq>E:TOt 17 J.lOvaoo J.1E:rpryoryc; oinAo roue;. Ot o­

pt8J.10i rwv otooraot:wv t:ivat ypOJ.1J.1E:vot KOTOK6puq>o f) opt(6vno (orpoq>f] 

goa ovriarpoq>o on6 roue; 0£iKT£c; rou wpoAoyiou). 

/\A80:L :LO:LTO 

I 
E1K. 6.31 Avoypoq>f] otooraot:wv o£ OKTivo 
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6.3.3 Yno~o~vrnJara 

To unOIJVIliJO £V6c; OX£0LOU TOno8£T£LTQL OTO KClTW O£~L6 IJEpoc; TOU. LTO U­

nOIJVIliJO KOTaypa<:pOVTOl 6/..c:c; OL nAilPO<:poplc:c; nou O£V £LVQL OUVOT6 VQ a­

nooo8o(Jv OTO un6AOLnO OXEOLO, 6nwc;: 

e 0 TLTAO<:; Til<:; ~LOIJilXOVlac; r'] TOU £KnOLO£UTLKOU LOpUIJOTO<:; 

e ll OVOIJOO[a TOU llllXOVr'jiJOTO<:;- £~0pTr'jiJOTO<:; 

e ll llll£POIJilVLO anonepOTWOil<:; TOU OX£OLOU 

• ll KAliJaKa oxc:olaollc; 

e OL unoypa<:ptc; TOU OX£OLQOTr'j KQL TOU £A£YKTr'j 

e TO £lOll TWV UALKWV 11£ ava<:popa OTQ WLIJEpouc; apL81JiliJEVQ £~apTr'j­

IJOTQ 

• o apt81J6c; apxc:to8tTilOilc; 

LTilV ELK. 6.3La <j)OLV£TQL tva TUnLKO un60£LYIJO UnOIJVtliJOTO<:;. 

4 

3 
2 

1 

% ApL,f!O~ 0VOjlQOl0 ne>OO ~l"l<.Q nc;tPm:ll 
ltpOtlJltOU tl]1. P110£l~ 

ApL,IlO~ O)(EOLOU 

'OVOI!O rnovp. FIU£i 
IIY£6lc!Oi r ~ IKALf!O)(Q. 
MEAn til I I 8£WP"i!"-
n£YX I--

ElK. 6.31a TumK6 napaOE:typa unopVrJJ.WTOc; 
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Al:KHl:Eil: 

6.4.1 EmAoyfl OWOTrl<; OX£Z5iaO'l<; 61jJ£WV IJETO~U npOTEIVOIJEVWV anaVTfl· 

OEWV IJE 60011 a~OVOIJETpiKO OXEZ510 

l:TrlV ELK. 6.4a napOUOLO~ETOL TO af;OVOj.lf:TpLKO OXtOLO f:VOC: llllXOVOi\OyL­

KOU f:~apnlllmoc; KOL OTllV ELK. 6.4[3 ll np60l.jJ!l, ll ni\6yLa Oi.IJ!l KQL ll KCITOi.IJll 
auwu. noLa an6 nc; anavn']OELC: nou npoTEivovTm mo KOTW Eivm owon']; 

(a) YnOpXE:L i\68oc; OTllV np60i.IJ'l KOL OT!lV ni\6yLa Oi.IJ!l 

([3) YnOpXE:L i\68oc; OT!lV np6i.IJ'l KQL OT!lV KOTOi.IJll 

(y) Yn6pX8L i\68oc; ni\ayLa Oi.IJ!l KOL OTllV KOTOi.IJll 

(0) Yn6pX£L i\68oc; OTllV np60i.IJ!l, OT!lV ni\6yLa Oi.IJ!l KQL OT!lV KOTOi.IJll 

ElK. 6.4a 

I 
--G 

I 

~ wu 
m.ayta 6Lj.Jil 

ElK. 6.46 



LTOIXEIA MHXANO/\OriKOY LXEt.IOY 123 

6.4.2 KaTaaKe:ur') np6'1111<;, nA<ly•ac; 6'1111<; KOI KCTO'illl<; ~£ 6aa11 a~ovo~£­
Tp1K6 OXEl>IO 

fl[V£TQl TO aE;OVOI1£TplKO oxtolO TOU 1-lllXOVOAOYlKOU £E;apT!']IlOTO~ OTT]V 

ElK. 6.4y Mnop£LT£ VO KOTQOKWQ0£1£ TT]V np60ljJT] , TT]V n}..6yta Olj.JT] an6 O­

plOT£p6 KQl TT]V KOTOljJT] OUTOU KQl VQ Tl~ TOn08£T!'jO£T£ OWOTQ OTO OlQ­

YPOillllOiltVO xwpo; 

I ElK. 6.4y 

flu)ypOillllOiltVO~ XWPO~ 



124 LTOIXEIA MHXANON- LXEliiO 

6.4.3 AVTIOTOiXIO'l Olji£WV WOT£ va OVTinpOOWn£UOUV il510 E~clPT'ltJO 

rLa nc; npo6Lj.JELC: 1 ,2,3 nou cpa[VOVTOL OH]V ELK. 6.45 OTH.lWDOT8 nc; KOT6-

Lj.JELC: KOL nc; nA6yLEC: 6Lj.JELC: an6 apLOT8p6 nou aVTLOTOLXOUV OTO [OLO 1-lllXa­

VOAOYLKO E~OPTlll-la. 

~sl?~~ 
c 1¢ 2 3Lf-J 

4 

I 

I 

I ~ I 

I II 
I , I 

I 
[]]CIJ 

5 6 

~~ B D 
<( 7 8 9 

ElK. 6.4l) 

np60ll.Jll KaTOLjJll Ap. nA .. '0Lj.Jll 

6.4.4 EmAoyfj KOTclAAilAWV A£~£WV-ap181JWV KOI OUtJnAfjpWO'l KEVWV 0£ 

KEitJEVO 

rLa TO avTLK8L!-l8VO nou cpa[VETOL OTll ELK. 6.4~ , 1-1nopdT8 va OU!-lnAllPW08T8 

!-18 At~ELC: !'] apL8!-lOUC: TO K8L!-l8VO nou aKOAOU8d, WOT8 va 8LVOL oacp!']c; 11 
nepLypacp!'] Tou; H emAoy!'] a. twc; 8 TWV KOTaAAllAWV M:~ewv-apL8!-lWV Sa 
yiVEL an6 TllV nLO KQTW OT!']All. 



a. 5 

~ . 30 

y . I"JI.liKUKAIKO 
0. 15 

£.60 

OT. X£AIOOVOOUpac; 
~- 10 
11 · 45° 
8. 20 
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ElK. 6.4£ 

Ot otaoT00£1<:; rou £~apTT'H.IOTO<:; nou cpalvna1 orqv ElK. 6.4£. £LVOl 

...... mm o£ l.lr'JKoc;, ...... mm o£ n.A.aroc; KOL ...... mm o£ uljJoc;. AnoT£A£iTOL 

an6 11ia ~0011 naxouc; ...... mm, 11 onoia cptp£1, OUI.ll.l£TPIKO an6 TO 6Kpa 

T11<:; KOL napOAA11AO 11£ T11 l.liKpr'] nAwpa T11<:; ~OO£W<:;, OUO OIOI.lr']K£1<:; ante;, 
n.A.aTouc; ...... mm, 11£ an6orao11 KtvTpwv KOI.lnuA6T11TO<:; ...... mm. ITo KO-

TW 11tpoc; T11<:; ~0011<:; UnOpX£1 Ocp11VOUAOKO<:; OXrll.lOTO<:; ...... 11£ KAL011 Til<:; 
OUV£pya~OI1£VIl<:; £ntcp0V£10<:; ...... . H KOTOKOpUcpll npo£l;OXrl nou ~p[OK£-

TOI OTO nOVW 11tpoc; Til<:; ~OOil<:;, OUI.ll.l£TpiKQ we; npoc; TO l.lrlKO<:; KOL l.l£TOTO­

nLOI.ltVIl OTO OKPO Til<:; Iliac; n.A.wpac; KOTO nAOTO<:;, EX£1 l.lrlKOc; ...... mm, u­
LjJoc; ...... mm KOL noxae; ...... mm. KamAr']y£L O£, a£ ...... aKpo 11£ OKTiva 

KOI.lnUAOTilTO<:; ...... mm KOL cptp£1 OIOI.ln£pr'] onr'] OIOI1tTpOU ...... mm, Til<:; 
onoiac; TO KtvTpo antx£1 an6 TO navw 6Kpo ...... mm. 
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6.4.5 KaTaoKeu.; TWV anapaiHJTWV 61jJewv-TOIJWV woT£ va nep•ypacp£TOI 

n).l'!pwc; TO £~0PTI"JIJO nou l>iV£TOI O~OVOIJETpiKO IJ€ Tl<; AIVOT£p£<; 

l>uvan:c; 61jJ£1<; 

2TO OLOypa!,.ll.llOj.ltVO XWPO KQTQOK£UQOH: 0£ OKOp[cpTll.lO TLC: anapa[T'lT£C: 

6lj.Jetc;-Toj.ltc; won: va anoolonm nMpwc; To £~6PT'll.lO nou olvnm a~ovo­

j.l£TptK6 OT'lV ELK. 6.40T. 

A ElK. 6.4oT 

b.taypOj.lj.l!Oj.ltVOC: XWPOC: 



M£poc; B 
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MEIA IYN~EIHI KAI ITEPEniHI 

7.1 'HA.oc; 

7.2 HA.wo£1<; 

7.3 KoxAiwTt<; ouvl>to£1<; 

7.4 IuyKoAAI')0£1<; 

7.5 Icpl')v£<; 

7.6 EA.aTI')pla 

129 
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fli~CKTIKOi OTOXOI: 

Na 11nopelT£ va nep1ypa<pne Ta o1a<popa 11toa ouvoeo11~ KOL va Ta 

avayvwpl~ne oe <puotKr'] Kmaomo11 r'] ane1K6v1o11 r'] oxto1o, ~exwpl­

oT6 r'] 11toa oe yev1Kr'] OICtT0~11-

Na 11nopelTe va nep1ypa<pne TO oKon6 nou e~un11pnouv Ta 11toa 

OUV0£011~· 

Na ava<ptpne n~ KOT11yople~ Km Tau~ Tunou~ (6nou unapxouv) 
TOU OTOIXeLOU, npOOOIOp[~OVTQ~ TQ KpiTr'jpiQ KQTQTQ~r']~ TOU~ . 

Na ava<ptpne Ta j3aotKC:t 110p<pol\oy1KC:t xapaKT11PIOTLKCt, n~ j3aotKt~ 

OIQOTCt0£1~ , TO UAIKCt KQTQOKWr']~ KQL Tl~ nA11PO<pOp[£~ TUnOnOL11011~ 

TOU OTOIXeLOU. 

Na 11n0p£LT£ VQ OX£01Ct~£T£ TQ £~0pTr'JI10TQ OT11 OX11110TLKr'] r'] OU11j30-

AIKr'j TOU~ 110p<pr']. 

Na ava<ptpET£ TOU~ j3aOLKOU~ KQVOV£~ op8r']~ TOno8tT11011~. A£1-

TOUpy[a~ KQL OUVTrlP11011~ TOU KCt8£ 11t00U OUV0£011~ · 

r£VIKO n£pi <JUVlSE<J£WV 

M1a 1111XOVr'], 1111XOVI0110~ , 11£TQAAIKr'j KQTQOKWr'] KAn. ELVQL tva OUVOAO OU­

VOP110AOY1111£VWV OTOIXeLWV. Anl\a K01111CtTLQ, 011AOOr'] , OUV0£0£11£Va 11ETQ­

~U TOU~ 11£ OICt<popou~ Tp6nou~. 

ria VQ y[V£1 1110 OUV0£011 XP1101110nOIOUVTQl OpiOI1tVa OTOIX£LQ nou M ­
YOVTQL ~too ouvlS£o'lc;. Ynapxouv 611w~ KQL nep1mwoe1~ nou 01 ouvotoe1~ 

ylvovTm xwpl~ 11too ouvoeo11~ . 6nw~ n.x. 11 ouvoeo11 ev6~ a~ova Kal ev6~ 

TPU110TO~ (apO£VIK6- 811AUK6) 11£ 8tpi10V011 r'] L.IJU~11 TOU £V6~ an6 TQ OUO. 

Ta 11toa ouvoeon~ eivm: 

1. "H;\OL (Kap<pla} 

2. Koxl\ie~ (j3ioe~) 

3. LUYKOAA11TlKCt UAIKCt 
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4. L:cpr']vec; 

H ~£YOAil XPilOl~OTilTO TOU<:; OOrlYilO£ 0£ £UpUTOTil Tunonoii")<Hl. 

Eil>l") auvl>£ae:wv 

OL ouvotoeLc; oLaKpivovTm, av6P.oya ~£ Ta xapaKTilPLOTLK6 nou napouma­

~ouv, O£: 

+ /\u6~£v£c; 

+ Mil P.u6~£v£c; r'] ~6vL~£c; 

Au61JEV£C:: ouvotoeLc; MyovTOL auTtc; nou TO ouvo£6~eva KO~~ana ouv­

otovTOL ETOL, WOT£ VQ anOOUVOEOVTQL £UKOAO KQL XWpic; TllV KOTOOTpOq>r'] 

TOU ~f:OOU OUVOWil<:;. 

TtTOL£<:; OUVOEO£L<:; £nLTUYXOVOVTOL ~£ KOXAL£<:;, ocpr']v£<:;, £AOTr']pLO. Xpll­

Ol~OnOLOUVTOL, OTOV un6pX£L OVOYKil TO OUV0£6~£VQ ~EPil VQ anoouvoto­

VTOL ouxva. "OTOv cp8apouv an6 Til ouxvr'] ouvap~oMyllOil - anoouvap~o­

MYilOil, ~nopouv £UKoP.a va avnKaTaoTa8ouv, yLmi ll ~a~LKr'] napaywyr'] 

TOU<:; TO K08LOTQ q>81lVO. 

Mil Au61JE:ve:c:; auvl>£ae:•c:; MyovTOL auTtc; nou TO ouvoe6~eva KO~~ana 

ouvotovTm ~£ ~6vL~o Tp6no KOL anoouvap~oP.oyouvTm ~6vo ~£ KOTa­

oTpocpr'] Tau ~toou ouvowllc;. noMtc; cpoptc; oe KOT6 TllV anoouvap~oM­

YilOil Oll~LoupyoUVTOL q>8op£c; KOL OTO OUV0£0~£VQ ~EPil· 
XpllOL~onOLOUVTOL, 6Tav un6pX£L av6yKil on:yav6TilTO<:; Tile; KOTOOK£U­

r']c;, n.x. yLa TllV KOTOOK£Ur'] oe~a~evr']c;. ILa auTtc; nc; ouvotoeLc; XPilOL~o­

nOLOUVTOL ~A01 (Kapq>L6) r'] auyKoAA~ae:•c:;. H ouyK6MilOil 6~wc; eivm tvac; 

£LOLK6<:; Tp6noc; ~ll AUO~£VIl<:; OUV0£01l<:;, YLOT[ OUTO nou £nLTUYXOV£L Til OU­

YKOAAilOil £[VOL ll 8E:p1JOTI")TQ. 
M£ nc; OUVOEO£L<:; £nLTUYXOV£TOL ll ~£T0~[~001l OUVQ~£WV r'] ponwv an6 

tva KO~~QTL OTO OAAO KQL ll OLOTrlPilOil OT08£pr']c; ~opcpr']c; TOU q>opta, £- . 
KTO<:; ~f:~OLQ an6 TL<:; ~LKponapa~opq>WO£L<:; £~QLT[ac; TWV q>OpT[O£WV. 
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7.1 HAOI 

7.1.1 n£plypaq>l')- XPI')OI')I')Aou (Kapq>IOU) 

0 I']A.oc; ELVOL tva 11tao IJI'l AUOIJ£VI')<; OUVOWllC:· KOTaOKEUO~ETOL OE ELOLKtc; 

llllXavtc; (a<pupEc;), an6 pa~oouc; KUKALKI'jc; OLOTOIJI'jc;. AnoTEAELTOL an6 OUO 

ll£Pll, TOV KOPIJO KOL TllV K£q>OAI'). (ELK. 7.1.a) 

KOp1J6c; KeqJaA.i] 

E1K6va 7.1a Ta JJCP17 wu f)Aou 

7.1.2 KaTI')yopi£<;- TUnOI I')Awv (Kapq>IWV) 

a) AvQA.oya IJE TTl IJOp(j)l'j TllC: KE(j)aAI'jc; TOUC: OLaKp[VOVTOL OE : 

+ HIJIOTp6yyuAouc; 

+ <l>OK0£1li£i<;. H KE(j)aAI'j TOUC: ELVOL ALYOTEpO KaiJnUAWTI'j an6 auT!'] TWV 

lliJLOTp6yyuA.wv KOL IJOLO~EL IJE (j)aK6. H KE(j)aAI'j TWV (j)aKOELOWV I']A.wv 

IJnOpE[ Va ELVQL ~U8LOIJ£Vll OTa KOIJIJOTLa nou OUVO£EL l'j lllll~U8LOIJ£­

Vll. LTllV npWTll nEpimWOll 0 I']A.oc; Mynm 6U8IOIJEVO<;, EVW OTll 

OEUTEPll 1')1J16U8IOIJEVO<;. 

+ Emn£liOK01JnUAouc; I') nAOTUKEq>aAouc;. H KE(j)aA.I'j TOUC: ELVOL IJEYOAll 

KQL KaiJnUAWTI'j 

I 
~ :/A 

: 
I 
I 

I 
j_ 

ll1Jl(3u8to1Jtvoc; (3u8to1Jtvoc; ll1Jl0Tp6yyu1-.oc; 0WAllVWT6c; nAOTUKtqJOAO<; 

EIK6va 7.16 TunaL f)Awv 
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13) Aval\oya w: TJl OLQ~£Tp0 TOU KOp~o(J Touc; Ol JlAOl OLOKp[VOVTQL oe: 

+ H"Aouc; ~e ota~eTpo ~tKp6T£Pll an6 10 mm (d < 10 mm). 

H ~toTp6yyu"Aot DIN 660, 663,664 d = 1 twc; 9 mm 

Bu8to~tvot DIN 661,664 d = 1 twc; 9 mm 

H~l~U8lOIJ8VOl DIN 662 d = 1 twc; 8 mm 

Emm:ooKaiJnUAOL DIN 674 d = 1 ,6 twc; 8,4 mm 

nprrolvta DIN 675 d = 1 twc; 3 mm 

E1K6va 7.1y mvaKac; otaJIE:rpwv 

+ 'H"Aouc; ~e ota~npo ~eyaAUT£Pll an6 10 mm ( d > 10 mm ). Ot l'jAOL 

11e i5t6~npo Kop~ou an6 10 mm Km navw eivm yvwoTOi we; .l.e61')T6-
Kapq>a. 

H1JtOTp6yyu"AOL (ooxela) DIN 123 D = 10 twc; 35 mm 

H IJLOTp6yyu"Aot ( mo/oKc:utc;) DIN 124 D = 10 twc; 36 mm 

Bu8LOIJtVOL DIN 302 D = 1 0 twc; 36 mm 

HIJl~U8to~tVOl DIN 301 D = 1 0 twc; 36 m m 

E1K6va 7. Hi /\t:f3TJT6KOpcpa 

7.1.3 KaTaaKEUOOTJKa OTOIX&ia J1.l.ou 

a) YAIKO KOTOOK&UJl<; 

Ot l'j"AOL KmaoKc:ua~ovTat an6 av8paKouxo xa.l.u6a, xa.l.K6 11 a.l.ou~iv1o. H 

£nLAOyr'] TOU UAlKOU TWV l'jAWV el;apTOTQL an6 TO OKOn6 TJl~ OUVOC:OJl~ KQL 

an6 TO UALK6 TWV OUVOC:OIJC:VWV KO~I..lOTLWV. To UALK6 TWV OUV0£6~£VWV £­

AOO~OTWV KQL TWV l'jAWV nptnet va £[VOL anapa[TJlTO TO [OLO. L£ Ota<popeTL­

KJl neplmwoJl unapxet Klvauvoc; va OJll..lLOUPYll8el oKoupta Kat <p8opa Twv 

~£TOAAWV an6 TJlV £~<p6.Vl0Jl Oll..l£TQAALKWV TQO£WV OTQ OJl~C:[a ena<pl'j~ l'j­

AOU KQL £AQO~QTWV. 

Ot l'j"Aot KmaoKeua~ovTat ouvl'j9w~ an6 xa"Aul3a st 34 Kat st 38, ~e a­
VTOX!'J 34 tw~ 41 Kp/ mm2 KQL 0£ £~0Lp£TLKtc; neptmciloetc; st 44, ~£ QVTOXJl 

11EYOAUT£Pll an6 44 Kp/mm2 . 
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6) aiOOT00£1<; fl,\wv 

rta TOV npOOOLOplOIJO TWV ~AWV anaLTOUVTOL OUO KUpiwc; OLaOTOO£L<:;: 

+ H OLOIJ£Tpoc; TOU KOPIJOU d (mm) 

+ To IJ~KO<:; TOU ~AOU I (mm) 

0L oLaOTOO£L<:; KQL Y£VLKO f] oLa1J6pcpwOf] OUVf]8LOIJEVWV ~AWV OLO£pt­

VLWV KQTaOK£UWV, TUnOnOLf]IJEV£<:; KQTQ DIN 124, cpa[VOVTQL OTf]V £LK6va 

7.1£. 

2:£ n£pimWOf] r3U8LOIJEVf]<:; K£cpaMc;, we; ll~KO<:; I TOU ~AOU naipVOUIJ£ TO 

IJ~KO<:; TOU KOPIJOU OUV TO UljJO<:; Tf]<:; K£cpaf..~c; K. 2:£ aUT~ Tf]V n£pimWOf], 

r3tr3ma, nptn£L va yvwpi~OUIJ£ Kat Tf] ywvia Tf]c; KWVLK~c; K£cpaf..~c; a (0 ). 

fif ,=1=~ 
d(mm) D(mm) K(mm) _ R(mm) r (mm) d 1 (mm) 

10 16 6,5 8 0,5 11 
12 19 7,5 9,5 0,6 13 
14 22 9,0 11 0,6 15 
16 25 10 13 0,8 17 
18 28 11,5 14,5 o,8 19 
20 32 13 16,5 1,0 21 
22 36 14 18,5 1,0 23 
24 40 16 20,5 1,2 25 
27 43 17 22 1,2 28 
30 48 19 24,5 1,6 31 
33 53 21 27 1,6 34 
36 59 23 30 2,0 37 

E1K6va 7.1£ L1Laaraat:L<; auvTJ8LOJ.ltvwv r]A.wv OLOTJPOKOTOOKWwv KOTa DIN 124 

y) Tunonoi110'1 fiAwv 

T6oo ot 6taoTao£Lc; 6oo Kat TO uf..LK6 KmaoKw~c; TWV ~f..wv avacptpovTat 

OTOU<:; r£p1JaVLKOU<:; KaVOVLOIJOU<:; ( DIN ). rta Tf]V np01J~8£La AOLnOV £V6c; ~­

AOU, 8a nptn£L va OWOOUIJ£ Tf]V OVOIJaOia TOU ~AOU , Tf] Ol01J£Tp6 TOU, TO 
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1-lllKO~ TOU KOP110U TOU, TO UALKO KQTOOK£Ur'j~ TOU K08W~ KOL TO <.pUAAO TOU 

DIN OTO onoio ~p[OK£TOL ll 110p<.pr'] TOU. n.x. 0 ou~60A10~6c; «18 X 70 DIN 

124» orwaiv£1 I"J~IoTp6yyuAoc; ~Aoc; ~£ li1Cr~£Tpo 18 mm Kal ~~Koc; 70 mm. 

7.2 HAOIEII 

7.2.1 AEITOUPVIKO<; OKOn6c;- n£plypaq>~- XP~OI"J 1"JAWO£WV 

HAWO£l~ £LVOL Ol 110Vll1£~ ouvoto£L~ 11£ r']AOU~. E<.pap116~0VTOL on~ ouvot­

O£l~ £A0011ClTWV KOL pa~OWV KOVOVLKWV OLOTOI1WV YLO TllV KQTQOK£Ur'j OO­

X£iWV KOL Ol01lPOKQTQOK£UWV. 

En£LOr'] Ol llAWO£l~ £[VOL KOTOOKEUE<; 6ap1tc;, OpK£TO liUOKOA£<; OTilV £­

KTEA£0~ TOU<; KOL XPOVO~Op£~, npon110UVTOL yta 110Vll1£~ OUV5tO£l~ Ol OU­

VKOAA~0£1<; . 

Ynapxouv 611w~ n£ptmwo£t~ nou ot llAWO£L~ w~ 11too 110VLI11l~ ouvo£­

Oil~ K011110nWV, £LVOL OVOVTIKOTOOTOT£<;. 

TtTOL£~ n£ptmwo£L~ £iVOL : 

+ 2uvotO£l~ K011110nwv nou O£V £nLOt XOVTOL ouyKOAAilOil. 

+ "0TOV ll OUV0£01l KOTanov£iTOL 0£ KpOUOnKO r'] OUV011LKO <.popTia. 

+ "Qmv un0.pX£l KLVOUVO~ TO OUV0£0£11tVO K011110na VO XOOOUV TllV a­

VTOXrl TOU~, £~0LTLO~ Til~ U4JilArl~ 8£P110Kpaoia~ nou npOKOA£iTOL KO­

TO Til ouyKOAAilOil . 

Mnop£i ot ouyKoAAilTt~ ouvoto£L~ va £ivOL ouvr']8w~ <.p81lVOT£P£~ an6 

n~ llAWO£l~ , al\Aa auTt~ £[VOL mo aoq>aAEic; KOL 11nop£i va £A£YX8£i £UKO­

AO ll nOLOTilTO TOU~. EniOil~ OO~ap6 nAEOVEKTI"J~O TWV llAWO£WV £[VOL TO 

6n 0£ Olll1l0UpyouVTOL TOO£l~ OTO OUV0£011£VO K011110na. 

7.2.2 KOTI"JVOPi£<;- TUnOI - KOTOOK£UOOTIKO OTOIX£ia I"JAWO£WV 

Aval\oya 11£ TO OKOn6 KOL n~ anOLTT'jO£l~ nou npoopi~OVTOL Ol llAWO£l~ OLO­

Kp[VOVTOL 0£: 

1. ITa9£ptc; I"JAW0£1<;. XpllOli10nOLOUVTOL w~ £VWO£l~ 11£TO<.popa~ ouva-

11£WV on~ KmaoKwt~ an6 xal\u~a KOL £Aa<.ppa 11tml\l\a (KTipta, yt­

<.pup£~ , y£pavou~). Xpllot11onmouvTOL aK611a OTil y£vtKr'] KmaoKwr'] 

111lXOVWV. 
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2. In:yavi:c; llAW0£1<;. Xp11otl-lonoLouvTm yLa T11V £ntT£Uf;11 on:yav6T11-

Tac; OT11V KOTaOK£Url OOXc:iWV. 

3. IT08£pi:<; KOI OT£yavi:<; llAW0£1<; (OT£p£00T£yavi:c;). Xp110li-!OnOLOU­

VTQL o£ awoMI311T£c; KOL KA£LOTa ooxc:ia 1-1£ l-l£YOA11 wwT£PLKrl niw11, 
6nou £nL8U1-!0U1-!£ OT£yav6T11Ta KOL 1-!£Tacpopa OUV01-!£WV. 

4. H.1.wo£1<; npooKo.1.AI')oewc;. Xp110li-!OnOLouvTOL we; tvwo11 yLa £n£vou­

O£Lc; 1-!£TOAALKWV OK£A£TWV 1-!£ £A001-!0Ta (A£Wcp0p£[a, a£ponf..ava 

KAn) . 

Avaf..oya 1-!£ TOV Tp6no KOTaOK£Ur']<:; (TOno8tT11011 £AaOI-!OTWV) Ol 11AW­

O£L<:; oLaKpivovTm: 

+ HAWO£L<:; £nlKOAUlj.J11<:;. L' auTtc;, KQTO T11V rlAW011 , TO tva tf..ao~-ta TO­

no8£Tc:iTOL nOVW OTO QAAO, KQTQ tva Tl-lrll-la TOU . (£LK 7.2a) 

• Hf..wo£Lc; 1-l£ ap~-toKaf..ump£c; . L' auTtc; Ta £AOOI-!OTa TOno8nouvTm 

1-!£TWnLKO KOL o ap1-16c; Kaf..um£TOL 1-!£ tva rl ouo £AOOI-laTa, nou Myo­

VTQL ap~-toKaAI.Jmp£c;. (£LK.7.213) 

Avaf..oya 1-!£ nc; O£Lptc; rlAWV nou Tono8£TOUVTOL, Ol 11AWO£L<:; oLaKpivo­

VTOL 0£: 

1. Hf..wo£Lc; anf..r']c; o£Lpac; 

2. HAWO£Lc; omf..r']c; O£Lpac; 

3. HP.wo£Lc; Tpmf..r']c; o£Lpac; 

'0Tav OL at;ov£c; TWV r']AWV OU~-tnlmouv, 11 rlAW011 My£TOL napa.1..1.11Ail, 

£vw, 6Tav oL o£Lptc; ~-t£Tm£8ouv, 11 r']P.wo11 Mynm po1J60£1l>l'lc; 1'1 l>1aTa~11 

«~IK ~OK». 
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ant-fj~ oetpa~ omt-fj~ oetpa~ ~tK ~aK 

omt-fj~ oetpa~ Tpmt-fj~ oetpa~ ~tK ~aK 

E1K6va 7.2a HAwa£u:; £ntK6AUI./JT7C: 
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an;\Ji<; oetpac; om;\Jic; oetpO.c; 

E1K6va 7.26 HAwaw:; fiE: omAI'] apfiOKaMmrpa 

Av6A.oya IJC: TOV apL81J6 TWV OLOTOIJWV TWV I']A.wv, Ol 'lAWO£L<; OLOKplvo­

VTOL 0£: 

1. HA.ci>O£L<; anl\.1']<; TOIJI']<; 

2. Hl\.ci>O£L<; oml\.1']<; TOIJI'JC: Kl\.n 
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p 

E1K6va 7.2y HA.wa£1(; anA.r']c; Km omA.r']c; TOJ.ir'JC: 

'Qnwc; (j)OLVETQL OTLC: eLKavt:c; 7.2a KQL 7 . 2~, £iVOL anapa[Tf]TO yta Tf] OX£­

OLOOf] KQL Tf]V KOTOOKWTi j.lLOc; TiAWOf]c; VQ yvwpi~OUj.l£ £KTac; ana TO OTOL­

X£LQ TOU !']AOU ( d, €, k, a ... ) KQL TLc; anOOT<lO£Lc; : 

1. Tf]v anaoTaof] IJETO~u ouo y£LTOVLKc.ilv TiA.wv Tf]c; lotac; oetpac;, nou 

Aty£TQL 61'UJa ~AWOl')<; (t). 

2. Tf]V anaoTOOf]j.l£TQ~(J ouo napOAAf]AWV O£Lpc.ilv TiA.wv (e). 

3. Tf]V anaOTOOf] Tf]c; OKpaiac; O£Lpac; TiAWV ana Tf]V OKpf] TOU £AOOj.lQ­

TOc; (e1).e1 

4. Tf]V anaOTQOf] TOU O~OVQ TWV TiAWV ana TOV Opj.la (e2), QV npaK£LTQl 

yta f]AWO£Lc; j.l£ OPIJOKOAumpec;. 

7.2.3 M£80~01 KOTOOK£U~<; I')AWOEWV 

1. Mteo~oc; ~£ To xtp1. Eow neptf...aiJ~avnm Kat 11 TiA.wof] 11£ moTOAtTO. 

2. MI')XOVIK~ ~t8o~oc;. Kma Tf] j.l£Sooo OUTTi, j.l£ OUV£XTi n[Wf] TOU TiA.ou 

ana llllXOVTi, £nLTUYXOV£TQl f] Of]j.llOUpy[a Tf]c; Kt:<paA.Tic; TOU TiA.ou. Km one; 

OUO nt:plnTWOt:Lc; npOKOA£LTOL OPXLKO OUO(j)LY~ll TWV t:AOOIJOTWV. 

LTrl j.ltSooo j.l£ TO xtpl f] OUO(j)LY~ll yiVETQl j.l£ llllXOVLKOUc; O(j)LKTTipt:c;, 

£VW OTf] llllXOVLKTi yiV£TQl QUTaj.lOTQ j.l£ Tf] llllXOVTi. AKOAOUSt:[ TO TpUnf]IJO 

TWV t:AOOIJOTWV, KQTQ~OAAOVTac; npoanaSt:LQ Ol ontc; ( TpUnt:c;) nou Sa Of]­

j.llOUpyf]SOUV VQ dVOL OIJOO~OVLK£c;. 0L ontc; TWV £AQOj.lOTWV KOTQOKWO~O­

VTQL IJ€ OLOIJUPO d1= d+ 1 mm, Of]AOoTi 1 mm IJEYOAUTt:pf] ana Tf] OLOIJETPO 

Tou TiA.ou nou Sa TonoSnf]8£i o' auTTi. Mna TonoSnt:lTm o TiA.oc; KOL ota­

IJOp<pwvnm ll Kt:<paA.Ti . 
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KpouonKT) o<jlupa 

Avnotl)pLYIJO 

EIKOVO 7.2~ Torro8tTT)OTJ rjAOU 

Kma TO ntp00110 TOU ~AOU £nlTUYXOV£TQL OUI-lni£OT) TWV £A00110TWV 

1-LETQ~U TOU<;, 0 ~}..oc; napOI-lOP<j)WV£TQl KOL Y£11L~£l TT)V on~. 

H otai16P<PWOT) TllC: oc:uT£PllC: K£<PaMc; 11nopc:l. va ylvc:Tm c:v 4Juxpw ~ 

£V 8£PI-LW, av o ~}..oc; tX£l Olcli-LETPO 11£YOAUT£Pll an6 8 mm. 

To 1-l~KOC: TOU KOPI-LOU TOU ~AOU nptn£L VQ £LVQL }..[yo 11£YOAUT£p0 an6 

TO 68pOl0110 TOU naxouc; TWV £A00110TWV nou np6K£LTQL VQ OUV0£80UV. 

rta 1-llO £nLTUXT)I-ltVT) ~AWOT) nptnc:t: 

+ Na £nLAe~OUI-l£ TQ KQTOAAT)AQ c:pya}..c:[a KQL VQ TO XPT)Oll-lOnOLI']OOUI-l£ 

OWOTO. 

+ npoOOX~ OTT) Olcll-l£Tp0 TT)C: onl']c; 0£ oxtoT) 11£ TT) Olcli-LETPO TOU ~AOU . 

+ npooox~ OTT) OUO<j)LY~ll TWV £A00110TWV, nptv TO TpUnT)I-lO. 

+ H on~ nptnc:t va avolynm ouyxp6vwc; KOL oTa ouo c:}..aol-lma. 

+ npoOOX~ OTO 1-l~KOC: TOU KOPI-LOU TOU ~AOU . 

H OX£O[QOT) TWV T)AWO£WV ylv£TQL OUI-l<j)WVQ 1-L£ TOUC: KQVOV£C: OX£OLQOT)C: 

0£ 64JT) KQL TOll~ . 6nwc; <j)QLV£TQL (£VO£LKTLKO) one; £LKOV£C: 7.20 KQL 7 . 2~ . 
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7.3 KOXAinTEI IYN~EIEII 

7.3.1 n£plypacp(J - XP{J0£1C; KOXAU.i>V 

0 KOXAiac; £[VOL TO OTOLX£[0 llllXOVWV nou XPilOlj.lOnOL£LTQL n£plOOOT£pO Q­

n6 K08£ OAAO one; KOTQOKWtc;. /\6yw TllC: noAunAWPilC: LKQVOTilTOC: TOU 
TunonoLTl81lK£ wpuTaTa. 

0 KOXAiac; XPilOlllOnOLdTm: 

1. Oc; j.lEOO AUOIJEV'l<; OUVOWilC: (KOXAiac; OUVOWilC: !'] OUO<pLY~IlC:) 

2. rLa Til Ollj.llOUpyia npo£VT00'1<; (KOXAiac; TOOilC:) 

3. rLa TOV ntllj.IOTIOIJO OnWV 

4. Oc; pu8!1LOTLK6c; KOXAiac; yLa Til pu91JIO'l Tou oLaKtvou 

5. Oc; KOXAiac; IJETP'lO'l<; (!1LKP611£Tpo) 

6. rLa Til j.I£Ta6oA{J TllC: n£pLOTpO<pLK!']c; KiV'lO'l<; 0£ ypOj.lj.llKil ll TllC: 
ypOj.lj.lLK!']c; 0£ n£plOTpO<pLK!'] (KOXAiac; KLVIlOilC:) n.x. OTil 11EYY£VIl , 
ypuA.o, X£LpoKiVIlTO TpunavL. 

7. rLa j.llKptc; j.l£TQTOniO£LC: j.l£ XOVOp0£LOEC: On£ipWj.lQ (OLQ<pOpLKOC: KO­

XAiac;) 
Koxt..lac; 

ElK. 7.3a KoxMac; 

0 KOXAiac; anOT£A£LTQl an6 TOV KOpj.JO KQL TllV K£cpaA(J. 0 KOpj.l6c; ano­

T£A8iTOL an6 TO TllllllO nou <ptp£L TO on£ipwj.Ja KOL TO TllllllO xwpic; an£ipw­
!lO, OllAaol'] Tov auxtva. Ynapxouv KOL KOXAi£c; nou o£v txouv auxtva. E­

niallc; unapxouv KOXAi£c; xwpic; K£<paA!'] KOL 11£ Tov auxtva aTo KtvTpo, oL 
ono[OL AEYOVTQL q>UTWTO[ (j.lnOU~OVLQ) 

0 L nLO OUVIl8LOj.lEVOL KOXAi£c; EXOUV £~0YWVLK!'] K£<paA!']. Ynapxouv Oj.lWC: 
nOAAWV TUnWV K£<pa'Atc; j.l£ ~OOil TLC: onoi£c; TQ~LVOj.lOUVTQl KQL Ol KOXAi£c; , 
6nwc; <paiV£TQL OTilV ELK.7.3~ . 
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E1K.7.36 Ta~tVOf..l/']01'] KOXALWV av6Aoya f..l£ TOV runo rw: K£(/)aAr?c; roue;. 

7.3.2 KaTOOKe:ur') one:1pw~aToc; 

a) ~r'J~IOUpyia one:lpW~OTO<; 

0~ ~OOil yta Til Or]l..llOUpyla TOU om:LpWilOTO~ A01l~OV£TQL ll EAIKOEI~r')c; 

ypa~~r') . 

Av Tuf...lt;oull£ llLO w8£lo ll£ ywvla Kf...ioll~ a , yupw an6 tva KUALvopo ,. 

nalpvoull£ TllV £ALKO£LOJl YPOilllll · H £ALKO£LOJl~ YPOilllTl xap6~£TOL w~ £­

E:!l~ : 

• rpaq>oull£ n£ptq>tpeta ll£ aKTlva r KOL navw an6 auT!l ox£ot6~oull£ 
KUALVOpo u4Jou~ h ( ELK.7 .3y. ). 

+ lHOLpOUil£ TllV n£pLq>tp£LQ KQL TllV UnOT£[VOUOQ TOU TpLyc.iJVOU 0£ [OQ 

ll8Pll, n,x. 8., onwc; ql0lV£TQl OTllV ELK . 7.3y. 

+ An6 TQ OTW£[Q 1, 2 ... , 8 q>tpOUil£ KOTOK6puq>£~ KQL an6 TO Ollll£iO 

1 . , 2 . , .... . 8. q>tpOUil£ Opl~OVTL£~ YPOilllt~. K68£ TOilJl TWV YPOilllWV 

OUTWV o[V£L tva O!W£iO Til~ £ALKO£LOOU~ YPOilllTl~ -
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E1K.7.3y Xapa~T) tAIKOtLoouc; YPOJ.lf.lr'/1:; 

Av KQT<J llTlKOC: Tr)C: C:ALKOC:LOOUC: YPOilllTlC: OAL08l'joc:L lllO KOTOTOilTl (Tp[­
ywvo, Tpant~Lo, op8oywvLo, llllLKUKALO ), Sa napax8c:l onc:lpw11a avTlOTOL­

XllC: 110p<pl']c; (TPIYWVIKO, Tpam:~0£1i5£c;, op8oyWVIK6, OTpoyyuA6). (ELK. 
7.3o) 

• TPlYWVlKO op8oywvtK6 

nptOVWTO OTpoyyuM 

ElK. 7.3l> EioT) antLPWJ.16.Twv 

Ta onC:LPWilOTO 11nopc:l va c:lvm i5£~16oTpoq>a !'] apiOT£p6oTpoq>a. Ta 

oc:E;L6oTpo<pa c:lvm m mo ouv118Lo11tva. Mnopc:l va txouv 11la apxf] , ouo !'] 

nc:pLoo6Tc:pc:c;. Ta onc:LpWilOTO oLaKplvovTm aK611a oc: £~wn:p1Ka !'] £OWT£­

p1Ka, avaA.oya 11£ TOV npoopLOilO TOUC:, OllAOO!'j OV np6K£LTOL yLa onc:lpWilO 

KOXALO !'] nc:pLKOXALOU. 
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TOU om:tpWI10TO<; 11£ TtTOlO Tp6no, WOT£ TO nAaTO<; Tl')<; om;ipac; va tOOU­

TQl 11£ TO nAaTO<; TOU l>IOKEVOU nou un6pX£t 11£Ta~U TOU<;. 

Ita TllV t:n[T£U~ll TTl<; £VaAAa~IIJOTI')TO<; OTOU<; KOXAl£<; Kat Ta nt:plK6-

XA.ta tytvc: 11ta napaooxrr ·on, o11A.aor), oc: opto11tv11 c:~wTt:ptK!'J ot611npo 
8a aVTLOTOtX£[ TO [OtO nOVTQ l3r)11a. 'ETOL txouv OUVTOXT£[ n[vaK£<;, nou 11a<; 

OlVOUV TO l3r)11a KQL 6A.A.t:<; otaOTOO£t<; TOU ont:lPWI10TO<; nou aVTLOTOLXOUV 

oc: K68t: TUnonotlll1tVll t:~WTt:ptKr) ot611npo. 

y} KaTI')yopi£<; - Tunol an£1PWIJCTWV 

To TPIYWVIKO ont:ipw11a XPllOl110nOt£[TQL yta KOXAl£<; OUVOWll<; Tl OU­

O<plY~ll<;. Ta mo OUVll8tOI1tVa TplyWVlKQ on£lPWI10Ta t:[VQL: 

e To IJETPIKO {M). H ywvia Kopu<p!'J<; o ' auT6 £iVOL 60° KQL 6A.t:<; Ot ota­

OTOO£t<; oc: mm. 

• To Whitworth (W, R} . H ywvia Kopu<p!'J<; o ' auT6 t:ivm 55° KOL 6A.t:<; ot 

otaoT6ot:t<; Tou oc: ivTO£<; ("} . XpllOLI10nOL£iTOL one; AyyA.ooa~ovtKt<; 

KQL LKavotval3tKt<; XWP£<;. To £iX£ Ka8tt:pWO£l TO B.S.A W<; OUOT1ll1a 

British Standard Whitworth = BSW. 

To Tpan£l;0£1l>t<; ont:ipw11a XPllOli10nOL£[Tal OTOU<; KOXAl£<; KlVllOll<;, £­

nt:to!'J txc:t 11£Y6A.ll OtOT011rl· EivOL KOTOAAllAO yta 11£TO<pop6 11£y6A.wv <pop­
TlWV. 

To np1ovo£1l>tc; onc:ipw11a 11nopc:i va oc:x8c:i 11t:y6A.t:<; a~ovtKt<; ouv611t:t<; 

0£ 11ia 110VO KQT£U8UV01l. 

Ta £1l>IKCJ on£1PWIJOTa XPllOli10nOLOUVTQl 0£ A.t:m6 £A00110Ta, OTOU<; 11-

A.t:KTplKOU<; A.a11m!'Jpt:<; KQL yta KOXAl£<; nou <p8£ipOVTQl t:UKOA.a. 

To 11£TPtK6 KOT6 ISO on£ipw11a KmaoKw6~nm oc: Tpt:t<; t:KTt:A.tot:t<;: 

e A£m6 {f) : Ita ont:lPWI10Ta 11£Y6A.ll<; aKpi13t:ta<; 

• Mtoo {m) : Ita yt:VtKr) XPJlOll 

• Xovl>p6 ( g ) : Av oc:v unapxouv npootaypa<pt<; yta TllV aKpil3t:ta. 

nap6oc:ty11a: MnptK6 onc:ipw11a ISO A.c:m6, l3r)11a 1,5 mm: M 20 x 1,5 mm. 
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E1K. 7.3oT Mopcpt:c; arrc:tpwJ.id.Twv 

7.3.3 KoxAiwal") - m:p1ypaqu'J 

LTllV KOXAlWOll av!']K£1 0 KOXAiac;, TO m:piKOXAIO, Ol politAe:c; Kat Ol aacpaAi-

0£1c;. En[Ollt:; XPllOt~onotOUVTOl yta TTl ouocpty~ll Kat TTl AUOll TWV KOXAlWV 

!'] TWV neptKOXAlWV £l0tK6 epyall.e[a, TQ KA£lOt6. E[vat anapa[TllTO yta TllV 

nepimwo11 nou oev unapxet np6r3A£4Jll va ota8tT£t o KOXAiac; ll.ar3tc; ( n.x. 

nnall.ouoa ), WOT£ ll ouocpty~ll !'] ll AUOll va y[v£Tat ~£TO xtpt. 

ne:p1ypacpl'j - KOTOOK£UOOTIKO OTOIX£ia ne:piKOXAiou 

To neptK6XAto (!'] na~t~6ot) oev e[vat T[nOT£ neptoo6n:po an6 tva owA!']va 

nou cptpet oTo £OWT£ptK6 Tou on£lpw~a . To one[pw~a auT6 Oll~toupye[Tat 
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6nwc; KOL OTOV KOXALO. H ~op<p!'] TOU £iVOL OUV!'j8wc; £E,OyWVLK!'j KQL TO on£i­

pw~6. TOU TOlplO~£l ~£ TO On£ipw~a TOU KOXALO, yta VQ ~nopouv VO OUV£p­

YOOTOUV. 

Ot Ol00TOO£l<:; TOU n£plKOXALOU, £KT6<:; an6 OUTEC: nou a<popouv TO On£i-

pw~a KOL txouv ava<p£p8£i napanavw, £ivm ot £E,!']c;. 

m =To u4Joc; TOU n£plKOXALOU 

S = H an6omoT) ~naE,u TWV ouo antvavn n.\wpwv rou £E,aywvou 

e = H an6mao11 ~naE,u Twv Mo an£vavn Kopu<pwv Tou £E,aywvou 

r-------ts-1 

E1K. 7.3~ LltaaTaa<:tc; rr<:ptKoxMou 

Tuno1 m:piKOXAiwv 

M£ptK6. runonOLT)~tva Kma DIN n£ptK6X.\ta <paivovTm OTT)V napaK6.Tw £t­

K6va. 

nnpaywvtK6 

£~0YWVIKQ Kopwva Tuq>M 

~£ mpaupo£ti5£i<; on£<; ~£ auA6Kta n£TOAOUi5a 

ElK- 7.311 M<:ptKoi Ttmot rr<:ptKoxMwv 

~~ 1ft 
~dm 

i5aKTuAii5t 



MEL:A LYNL'.EL:HL: KAI LTEPEOLHL: 149 

L:nc; ouvotoeLc; ~£ KOXi\lec; unapxeL o Klvouvoc; va i\u8el (~£f3Low8el) To n£­

PLK6Xi\Lo. AuT6 ~nope[ va ou~f3£l £~mTlac; Twv Tai\avTwoewv KOL Twv Kpa­

oao~wv TWV OLO<pOpWV KLVOU~£VWV £~0PTil~OTWV ~Lac; ~llXOV!'jc;. 

H ampai\LO'l TWV n£pLKOXi\[WV y[V£TOL ~£ OUO Tp6nouc;: 

• Ao<p6i\£L£c; nou ao<pai\l~ouv i\6yw ~op<p!']c;. (ELK. 7.38,a) 

• Ao<pai\£L£c; nou ao<pai\l~ouv i\6yw ouva~ewv nou Oll~Loupyouv. (ELK. 

7 .38,f3) 

QO<j)QALOTLKri m;p6V'l EAOOIJO aupiJma 

ElK 7.39,a AacpaActcc; KoxAuiJv 

KWVLKri ma<.pri QUTOQO(j)OAl~OiJC:VO avnn<:ptKOXALO 
nc:ptK6XALO 

aa<.pOALOTlKO 

nc:ptKOXALO 

ElK. 7.39,6 AacpaAE:tcc; KOXAtwv 

7.3.4 J\£1TOUPVIKOC:: OKOn6c:; KOXAIWV 

Dubo 

0L KOXi\lec; avai\oya ~£ TO OKOn6 nou £~Unllp£TOUV OLOKplVOVTOL 0£ OUO 

KOTilYOPl£c;. 
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A. KoxAie:c; a(Jvl)e:al']c; r') a(Jaq>IV~'lC: 

AuTO[ XPilOLI..IOnOtOUVTOt yta Til OUVOWil KOI-·li-.IOTLWV KOL un6pxouv 0€ Ot6-

<popouc; Tunouc;, av6.\oya I..IB Tov Tp6no nou ouvotouv TO K01..11..16na. 

1. ne:paOTOi KOXAie:c;. nc:pVOUV t:At:U8t:pa KOL OTO OUO K01..11..16TLO. 

2. KoxAie:c; K£q>aAr')c;. XPilOli..IOnOLOUVTOL x~pic; nc:ptKOXAtO, ytOTi nc:pv6 

£At:U8t:pa I..IOVO OTO tva K01..11..16Tt KOL l3tOWVBt OTO 6AAO. 

3. <l>UTEUTOi KOXAie:c; (!.lnOU~OVIa). AUTO[ <pUTBUOVTOL OTO tva K01..11..16Tl 

KOL nc:pvouv c:.\c:u8c:pa OTO 6.\Ao. <Dtpouv onc:ipw1..1a KOL oTa ouo 6-
Kpa. 

4. KoxAi£C: ayKUPWO'lC:· XpllOli..IOnOLOUVTOL yta Tr] OT£ptWOil KOI..II..IOTtWV 

oc: Toixouc;, o6nc:oa, opo<ptc;. 

m:pam6<; ayKupwm:w<; [.ITIOU~OVL 

ElK. 7.31 KoxJ..wauv&at:tc; 

LTOUc; KOXAi£c; OUVOWilc; XPilOli..IOnOtOUVTOL f.IOVO TPIVWVIKrlC: f.IOP<PrlC: 
an£1PWIJOTa. KOTOOK£U6~0VTOL ouv!']8wc; an6 X6AUI3£c; nou on6v£ OUOKOAO 
1..1£ Ota<pop£TtK!'] OVTOX!']. Ita t:Aa<pptc; KOTOOK£Utc; XPilOli..IOnOLOUVTOL KO­

XAit:c; an6 KP6I..IOTO apyt.\iou. Ita OUVOWil l3aptwv KOTOOK£UWV XPilOli..IO­
nOLOUVTOL t:tOtKO[ TUnOL XOAUI3WV. 

KOT6 Til OUO<ptY~Il 0 KOXAiac; KOTanovdTOL 0€ Eq>£AKUOIJO KOL TO K01..11..16-

TLO oc: 9AiqJI'] . To ne:piKOXAIO c:niollc; 9Ai6£TOL. Ot OUV61..1£tc; nou KOTanovouv 

TOV KOXAia £[VOL 8.\tmtKtc; KOL £<pt:AKUOTLKtc;. 'ETOL TO ane:ipW!JO KOTOnOVt:[­

TOL o£ KC!JqJI']. AuT6 c:ivOL mo tvTOvo OTO npwTa ont:tPWI..IOTO, 6Tav o KO­

XAiac; <popnoT£i o£ TtToto l3a81..16, woT£ va Olll..ltOUPYil8ouv n.\aoTtKt c; napa­

I..IOP<p<iloc:tc; TWV ont:tPW1..16TWV TOU, npOKOAdTOL KOTOOTpo<p!'] TOU onc:tpWI..IO­

TOc;, OtOTL ll KOTOnOVOU1..1£VIl OtOTOI..I!'] TOU onc:tpWI..IOTOc; TOU n£ptKOXAiou t:i-
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E1K. 7.31y Xx&oiaoT) £~6.ywvou KoxMa KOl n&pLKoxMou 

2:TO £~aywvo n£plKOXALO 0£ OX£OLQ~OU~£ TLC: ypa~~tc; TOU on£LPW~OTOC: 

OTllV np604Jll KQL OTllV nf..ayta 64Jll -

Ta KO~nUAO T~fl~OTO TOOO TOU n£plKOXALOU 600 Kat TllC: K£<paAflC: TOU 

KOXALO TllC: £LK6vac; (7 .3to} OX£OlQ~OVTOl oav T6~a n£pl<p£p£LWV. 

To TO~O 1 XOPO~£TOL ~£ OKTLVO r2 = 3/4 e. H npotKTOOfl TOU Tt~V£l TllV 

K08£Tll OK~fl TOU n£plKOXALOU OTO O!l~£[0 A. 
An6 TO A xapa~OU~£ napOAA!lAll npoc; TllV Opl~OVTLO OK~fl TOU n£plKO­

XALOU. 

Xwp[~OU~£ TO OKplOVO KO~~QTl e/4 OT!l ~£011 KOL ~p[OKOU~£ TO O!l~£[0 K 

nou £iVOL TO KtVTpO TOU TO~OU 2. 

Ta T6~a 3 oxeota~ovTm ~£ aKTiva e/2, nou To KtvTpo TllC: antxet an6 

TOV a~ova TOU KOXALO, an60T00ll s/4. 
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7.4.2 Kanwopie:c; auyKo.\AI;oe:wv 

Z:n1 ouyK6AATJOTJ OL £nL<p6vw:c; nou Sa e:vwSouv nptne:L va Se:pj.lavSouv oe: 

Se:p1JoKpaoi£c; ouyK6AATJOTJC: KaL va tpSouv oe: WWT£pLKr'j ena<pr'j. Av6"Aoya 
j.l£ TT)V KQTQOTQOT) OTT)V OnO[Q <pSOVOUV Ol £nL<pOV£l£<:; aUTE<:; an6 TT) Stp­

j.laVOT) OLaKpivovTm oe: ouo KUpLe:c; KOTT)yopie:c;: 

1 . Z:uyKoAA.r'joe:Lc; Tr'j~T]c; 

2. Z:uyKoAA.r']oe:Lc; niwT)c; ( n"AaonKtc; ouyKoAA.r']oe:Lc;) 

LTL<:; ouyKoAA.r']oe:Lc; auTtc;, 6mv 11 KOAATJOTJ KaL Ta KOIJIJOTLa nou Sa ouyKo"A­
AT)Souv £ivm an6 TO [OLO UALK6 r'j nap61JOLO, T) OUYKOAAT)OT) Aty£TQL OUTOV£­
vr'}c;. Av TO UALKO TT)<:; KOAAT)OT)<:; OLa<ptp£l an6 TO UALK6 TWV npoc; ouyK6A­

AT)OT) KOj.lj.laTLWV, T) OUYKOAAT)OT) Atynm ET£poye:vr'}c;. 

H OUYKOAAT)OT) Tr']~T)c; £nLTUYXOV£TQl j.l£ TOniKrl 9Ep1JOVO"I") IJEXPL TOU OT)­

IJELOU Tr'j~T]c; TWV OKpWV TWV npoc; OUYKOAAT)OT) KOj.lj.laTLWV, KQTQ IJrlKO<:; TT)<:; 

ypaiJilrlC: nou nptne:L va yive:L T) ouyK6AAT)OT) . "ETOL OXT)IJOTL~£TQL tva au"A6KL 

p£UOTOU j.l£TOAAOU j.l£Ta~U TWV OKpWV TWV KOj.lj.laTLWV, TO ono[O IJOAL<:; OT£­

p£OnOLT]S£i, OTJIJLOupye:iTm 11 ouyK6AATJOTJ. 

AAA.oc; Tp6noc; ouyK6AAT)OT)<:; Tr'j~T]c; £nLTUYXOV£TQl j.l£ Tr'j~T] KQL TOU XPTJ­

Olj.lOnOLOUIJEVOU O"UVKOAAI")TIKOU UAIKOU (KOAAT)OTJ), £KT6<:; an6 TT)V Trl~'l 

TWV OKpWV TWV KOj.lj.laTLWV. 

Tt"Aoc; 61\Aoc; Tp6noc; OUYKOAAT)OT)<:; Tr'j~e:wc; e:ivm, j.l£ Tr'j~T] IJOVO TT)<:; KOA­
AI")O"I")<; . H KOAATJOTJ auTr'j e:ivm an6 UALK6 Te:"Ae:iwc; OLa<popnLK6 an6 TO u"ALK6 

TWV npoc; OUYKOAAT)OT) aVTLKELIJEVWV KQL EX£L onwoor'jnOT£ Xa1JT)AOT£p0 OT) ­

j.l£[0 Tr'j~T]<:; an6 aUTO. Ta KOIJIJOTLa nou Sa OUYKOAAT)SOUV j.l£ aUTO TOV Tp6-

no 11nope:i va e:ivm KaL an6 i51aq>op£TIK6 u.\1K6. 

Km6 nc; aUTOY£V£[<:; OUYKOAAr'jOEL<:;, Ol onoie:c; £[VQL OUYKOAAr'jOEL<:; Tr']~T)<:;, 

yLa va n£TUXOUj.l£ TO nupwj.la TWV KOj.lj.laTLWV IJEXPL TO OT)j.l£[0 Tr'j~T)c;, XP£LO­

~£TQL va npooOWOOUj.l£ IJEVOAI") noo6TT)TQ 9Ep1JOTI")Ta<; OTa OT)IJE[a ouyK6A­

AT)OT)<:; , av AO~OUIJE un6l)JT) 6n TO j.ltTaAA.a txouv noM Ul)JllAO OT)IJE[a Tr'j­

~T)c; (o XOAU~ac; , n.x. EXEL OT)IJELO Tr'j~T]c; an6 1460 IJEXPL 1520° C). 

Z:av nT)yr'] Se:piJOTT)Tac; j.lnope:i va XPTJOLIJOnOLT)Se:i <pMya Kauo[IJOU ae:pi­

ou KaL o~uy6vou, on6T£ 11 auTOye:vr']c; ouyK6AATJOTJ ovo116~nm o~uyovoou­

VKOAAI")O"I"). Oc; KaUOLIJO atpLo XPTJOLIJOTIOL£iTm Kupiwc; aoe:n.\iv'l (Se:piJO-
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Kpao[a OVCt(j)A£~1l<; 3.200° C) ELK.7.4.a .. H 1-1t8oooc; OUT!'] ~p[OK£l £(j)OPI-IOY!'] 

one; KOTOOK£Ut<; OWAilVWTWV aywywv, OOX£iWV, ouyK6AAil01l A£nTWV (j)UA­

AWV, £motopewo£tc;. 

E1K. 7.4a Ot;uyovoauyK6J...J...ryary 

Av 61-!W<; oav nlly!'] 8£PI-lOTilTO<; XPilOLI-!OnOtll8£i ll 11A£KTPIKri evtpye1a, 
TOT£ ll OUYKOAAilOil OVOI-!Ct~£TOL 11A£KTpoauyK6AAI10'1 (ouyKOAAilOil 1-l£ llA£­

KTPLKO TO~O). 

H 1-!£8000<; OUT!'] £(j)OPI-l0~£TOL 0£ £KT£TOI-ltV£<; £pyaoi£<; napaywy!']<;. 

E(j)OPI-l0~£TOL 0£ OAOU<; TOU<; TOll£[<; Til<; KOTOOK£U!'j<; KOL Til<; £nLOt6p8WOil<; 

W<; OUYKOAAilOil OUVO£Oil<; 1-l£ T£TilYI-l£Vo 1-ltTOAAO. 

H T!']~ll yivnm 1-l£ Til ~o!']8£ta q>WT£1vou 11A£KTPIKOU T6~ou (3500° C) 

OUV£XOU<; !'] £VaAAaa061J£VOU p£UIJCTO<;, TO ono[o 01ll-ll0Upy£iTOL 1-!£TO~U 

TWV npo<; OUYKOAAilOil OVTLK£LI-l£VWV KOL £V6<; 1-!£TOAALKOU KOTCt KOVOVO ll­

A£KTpOOLOU. H £VT001l TOU p£U1-!0TO<; pU81-!L~£TOL OVCtAOya 1-l£ TO naxoc; TWV 

KOI-!1-!0TLWV nou 80 OUYKOAAil80UV. 

a 
YUIJVO llA£KTp60to 

~ 
llAf:KTp. £n£V0£0UIJtVO 

y 
llA£KTp6oto av8pOKO 

ElK. 7.46 L:uyK6J...J...T]OTJ J.i£ T]J...t:KTPLK6 r6t;o 
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To IJETOAAlKO T"]A£KTp60lO, TO anoia anOT£AOUV OUYXPOVW<:; KOl KOAAT"]­

OT"] , OlOKpivovTm o£ VUIJVO KOl e:m:v~e:~uiJi:va (ElK. 7.4[3,a,[3) . To £n£VO£­

OUIJEVO T"]A£KTpOOlO <:ptpouv IJlO £nEVOUOT"] nou TTlK£TOl £UKOAO IJE OKOn6 TT"] 

OT"]IJlOUpyia OTpWOT"]<:; npoomoiac; an6 OKOUplO, TT"] OlOAUOT"] TWV OKa8ap­

OlWV, TT"] OT"]IJlOUpyia npOOTOT£UTlKOU IJOVOUO an6 atp10, TOV lOVlOIJO ava­

IJEOO OTO T"]A£KTp60lO KOl OTT"]V OTIJOOq>OlpO, WOT£ VO Ol£UKOAUV£TOl TO 6-

VOIJIJO KOl VO OUVTT"]p£LTOl OT08£p6 T"]A£KTPlKO TO~O. 

XpT"]OliJOnOlOUVTOl £nLOT"]<:; KQl 11A£KTp6~10 an6 avepaKO (ElK. 7.4[3,y) . 2:' 

OUT!'] TT"]V ncpimWOT"] XP110liJOnOl£iTOl IJOVO OUV£XEC: pcUIJO. 

T6oo 11 ouyKOAAT"]OT"] T"]A£KTplKOU TO~OU 600 KOl 11 o~uyovoouyKOAAT"]OT"] 

anoT£AOUV 1Jc86oouc; OUYKOAAT"]OT"]<:; IJE TO XEPI. 
01 1J88ooo1 ouyK6MT"]Ollc; l.l£T6Mou aopavouc; acpfou r'] 1Jn6Mou £v£p­

you acp(ou (MIG/MAG), [3oA.<:ppOIJLOU- aopavouc; acp(ou (WIG) , nAOOIJOTO<; 
IJE l.lflXOVlKO n£ploplOTlK6 flAEKTplK6 T6~o . Tl ouyK6MT"]Oll IJE nA.r']psc; oup!Ja 
KOLIJ£ un6~a8po oK6VT"]c; (U P), anoT£A.ouv 1Jc86oouc; IJEPlKO r'] s~oA.oKA.r']pou 
auTOIJOTononuu~ve:c;. rta 6A.sc; auTec; tLc; 1Jc86oouc; oav npoOTOT£UTLK6 
aep1a XPTlOLIJonolouVTm apy6 rliJLYIJO an6 apy6- r']A.Lo (aopavr'] aep1a), o~u­
y6vo, OLO~£l010 TOU 6v8pOKO, Q~WTO KOl UOpoy6vo (£V£py6 aepLO). 

e H ouyK6AAT"]OT"] nAOOIJOTO<; XPllOliJOnot£iTOl y1a A£m6 <:puMa (IJEXPl 1 

mm) YlO KPOIJOTOUXOU<:; KOl 1-111 XOAU[3£<:;, XOAKO, op£iXOAKO KOl £lOlKO 

IJETOAAO. 

e H ouyK6AAT"]OT"] WIG XPllOliJOnot£iTOl y1a nax11 £AOOIJOTWV an6 0,6 

IJEXPl 3mm y1a 6A.a To 1-111 OLOT"]pouxa 1-JtTaMa. 

e 01 ouyKoM!']0£1<:; MIG I MAG XPllOliJOnotOUVTOl Kupiwc; y1a xaAu6~1-

va UAlKO . 

• H OUYKOAAT"]OT"] UP XPllOliJOnOl£[TOl YlO nax'l £AOOIJOTWV IJEYOAUT£pa 
an6 10 mm, OTT"] vaunT"]ylK!'], one; £nl1J£TOAAWO£l<;, KOl 8swp£iTm T£­

A.eiwc; OUTOIJOTT"]IJE8oooc; . 

• H OUYKOAAT"]OT"] IJE ~i:OIJ'l llAEKTpoviwv XPllOliJOnot£iTOl YlO ouv8£T£<:; 
OUYKOAA!']0£1<:; KOl y1a OUOKOAO OUYKOAAT"]TO UAlKO. 

l:TL<:; £T£poye:ve:ic; OUYKOAA!']0£1<:; TO KOIJIJOTlO 8£p1JO[VOVTOl 0£ 8cp1JO­

Kpaoia XOIJT"]AOT£PT"] an6 TO OT"]IJ£[0 TTl~llC: TOU<:;, OAAO q>UOlKO UlVT"]AOT£Pll a­

no TO OT"]IJELO tl']~T"]<:; TT"]<:; KOAAT"]OT"]<:; . 

t.laKpivovtm o£ IJOAaKi:<:; KOl o£ oKA'lpi:c; ouyKoA.Al']o£1<:;. MaA.aKt<:; si­

vm OUTE<:; nou 11 KOAAT"]OT"] AlWV£1 0£ 8cp1JOKpaoia 1JlKp6t£pT"] an6 500° C KOl 

OKAT"]ptc; £K£iv£<:; nou 11 K6MT"]Oll AlWV£1 navw an6 500° C. BpioKouv £<:pap­

IJOYTl one; OUYKOAA!']0£1<; TWV OVOIJOlOY£VWV IJf:TOAAWV !'] OTOV 0£V £nlTpt­

nOVTOl Ol UllJT"]M<:; 8cp1JOKpaoi£<:;. 
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IuyK6AAI')OI') IJE: ni£01') 

l:TL<:; OUYKOAA!']O£L<:; OUTt<:; S£pi10LVOVTQl TO K011110TlQ nou Sa OUV0£80UV OTr] 

StOll OUYKOAAllOll<:;, 0£ S£P110Kpao[a 11LKpOT£Pll an6 TO Olli1£LO TTl~ll<:; TOU 

11£TOAAOU TOU<:; KQL mi:~OVTOI l>UVOTCl OL £nL<j)OV£L£<:; ouyKOAAllOf]<:;, xwpic; 

TllV npooS!']Kll K6MllOll<:; . Me niwll 11nopouv va ouyKOMllSouv KOI1116TLa 

Km ev 4Juxpw. 

LH] OUYKOM110111J£ 11A£KTpLK~ QVTLOTOOll (nOVTOpLOIJO) (ELK . 7.4y) TO 

K011110TlQ OTll StOll Ena<p!']c; S£pi10LVOVTQL 11£ Tll ~o!']S£LQ llA£KTpLK!']<:; OVT[­

OTOOll<:; (11tXPL 100000 Amp OTQ 10 Volt) KQL OTll OUVtX£LQ OUYKOAAOUVTOL 

11£ niwll . 

E1K. 7.4y 2uyK6AAT]OT) J.lE: T]AE:KTptKfl avriamaT) 

XPllOLI10nOL£iTOL yLa ouyK6MllOll A£mwv et..ao116Twv, owt..!']vwv 11£ 0La­

TOI1Tl 11txpL 200 cm2 K.a. 

l:Tll OUYKOAAI')OI') 1.1£ Tp161'j , ll S£p110Kpao[a nap6y£TOL JlE TllV Tpt~!'] TWV 

K011J10TLWV nou Sa OUYKOAAllSOUV KQL OTll OUVtX£LQ mi:~OVTOI. XpllOLI10not­

£iTOL KUpiwc; YLO 11LKp6 K011110TLQ 110~LK!']<:; napaywy!']c; . 

7.4.3 KaTaoKe:uaoTIKa OTOIX£ia 

Mopcpi:c; pacpwv 

Avat..oya 11£ Tll oxenK!'] Stoll TWV Kowanwv nou Sa ouyKOMllSouv npoKu­

mouv OL6cpopec; 11opcptc; pacpwv. OL pacptc; auTtc; 11nopouv ouvot..LK6 va Ta­

~LVOI1llSouv one; e~!']c; 11opcptc; : 

1. MnwmK!'] pacp!'] (wwpacp!']) (ELK. 7.4o,a) 

2. rwvLaK!'] pacp!'] (e~wpacp!']) (ELK. 7.40,~) 



160 LTOIXEIA MHXANON - LXELliO 

a) iJ.eTWntKl'] pmpl'] [3) YWVlOKl'j paq>l'] 

ElK. 7.4i5 Mopcptc; pacpwv 

H IJETWmKI'J ouvi5Wil XPilOtiJOnOL£iTOL yta £1\.C:to!JaTa KOL <pop£ic;. Mnop£[ 
va O£XS£i n£plOOOT£pa <pOpTia, OTOTIKO KOL l)uVOIJIKO, an6 TllV E~Wpatpr']. 

H ouyK6AAilOil 1Jnop£i va yivEL IJE r'] xwpic; npoETOL!Jaoia Twv aKpwv, ava­

A.oya IJE TO naxoc; TWV KOIJIJaTLWV nou Sa OUVOESOUV. Ava/\oya IJE TllV 

npoETOL!Jaoia TWV aKpwv Twv EA.aOIJCtTwv nou Sa ouvoESouv otaKpivovTm 

Ol E~r']c; IJOp<ptc; pa<pr']c;: V, X, Y, U, K, I . 
H VWVIOKI'J pa<pr'] EVWVEL Ta KOIJIJCtTLa nou OXIliJaTL~OUV <<T», IJLa ywvia 

r'] EnJKOAUnTOVTOI. L:uvr']Swc; EKTEA£LTOL IJE l)mAI'J E~wpaq>I'J KOL ELVOL nEpLO­

OOTEpO wa[OSilTil an6 Til IJETWnLKr'j. 0L YWVLaKtc; pa<ptc; OLaKp[VOVTQL OE : 

Enin£l)£c;, KOiAEc;, KUpTEC: (ELK.7.4E). 

Enim:OT] KupTT'] KoiA.T] 

ElK. 7.4£ Mopcptc; ywvtaKwv pacpwv 

H ywvtaKr'] OUVOEOil otxnm IJLKpOTEpO <pOpT[O an6 Til OUVOEOil T. 

H ouvi5wll IJE EnLK6AU4Jil i5tXETOL Til IJLKp6TEPil <p6pTLOil an6 6/\Ec; nc; 

IJOp<ptc; OUVOWilC:· 

ElK. 7.4oT .LuvOE:aT) JJE: <:mK6Aut.fJTJ 

Km Ol OUO YEVLKtc; IJOp<ptc; pa<pWV (wwpa<ptc; KOL E~Wpa<ptc;) EKTEAOU-
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VTOL 118 11LO Tl n8plOOOT8p8~ OTpW08l~, KOpi56VIC, OVQAOYO 118 TO naxo~ 

Twv K011110TlWV nou 8a ouyKOAA118ouv. 

7 .4.4 IXEl>iaOI") OUVKOAArlOEWV 

Xp110li10not8LTOL KOL OT11V EMaoa 11 napaOT0011 TWV pacpwv KOTO DIN 1911 

KOL 1912. LTOV n[VQKQ nou OKOAOU88[ cpaiVeTQL 11 OX11110TlKTl KOL 11 OU11~0Al­

KTl napaOT0011 TWV pacpwv. LT11V T011Tl npOTli10TOL 11 OX11110TlKTl napaOT0011, 

8VW OT11V 64J1111 OU11~0AlKTl. 

L:YMBOAIL:MOI L:YIKOAAHL:EON 

LXEOLOOfJ 

OVOIJOOLQ LUIJI30 LXfJilOTLKi] LUiJI30ALKi] 
ALOIJOC: 

To11Ti "OI.jJfJ To11Ti "OI.jJfJ 

_J (t ~ ~i E:j XELMwv -, ~ L__j 

·(::" I. Paq:>i] - ~ 6 ~~ E:j " E:' 
3 
1--
w 
:?: 

I E:3 ~ Ej V Paq:>i] > 

Y Paq:>i] >- G ~ ~ E3 
Et;wpaq:>i] ~ ll (~I ~ ~ · (::" 
opmi] 

" 0 
> ~ ~ ~ 2l r Et;wpaq:>i] ~ D r E1 oE ywvla 

Et;wpaq:>i] ~ ~ § ~- g "'" -3-
:::J 
-< 
·0 

1 " Et;wpaq:>i] @] §]-E:' 
~ w OUIJI30ALOIJOC: ~~s~ ,~ 

OUVEXELOC: 

ElK. 7.4~ nivaKar:; OUJ1{30AtaJ.lOU auyKoAAf]ac:wv 
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7.5 I<l>HNEI 

7 .5.1 nep1ypaq>r') - Xpr')OI'}· KOTOOK£UOOTIKO OTOIX£ia O<j>I'}VWV 

0L O<p!'jv£c; anOT£AOUV tvav noA(J £UKOAO KOL OUVIl8L011EVO Tp6no AUOjJ£· 

v11~ a.Jvlieol'}~. MLa ouvowll, n.x. a~ova- Tpoxou, 11nop£l va £lvOL om8£­

p!'] !'] KOTO 11i]KO<:; KLVIlT!']. Ava.A.oya AOLnOV 11£ Til OLOTO~Il KOL TO £[ooc; XPilOl-

110nOL!'jO£W<:; TOU<:;, OL ocp!'jv£c; OLOKp[VOVTOL Y£VLKO 0£ OUO KOTilYOPL£<:;: 

+ ilL011i]K£Lc; ocpi]v£c; (7.5a, a) 

+ EyK6pat£c; ocp!'jv£c; (7 .5o, 13) 

0 XOAUI3ac; £[VOL OUV!'j8wc; TO UALKO KOTOOK£U!'jc; TWV O(j)llVWV. 

l.lOI-li)KT]c; ocpr']va 

a 

ElK. 7.5a a) otaJ-ir']KT]c; acpr']va, {3) £yKapma 

7.5.2 KOTI'}yopie~- Tuno1 O<j>I'}VWV 

OL OL011i]K£Lc; ocp!'jv£c; £lvaL OL n£pLoo6T£po XPilOLI10nOLOU11£V£c; one; £cpap-

110Y£c;. H TUnLK!'j ocp!'jva £[VOL tva XOAUI30LVO K011110Tl Op80yWVLK!'jc; OLOT0-

11!']<:;, 11£ KALOil npoc; Til 11LO nA£Upa 1: 100 ( ELK. 7.513 ) 

ElK. 7.56 TumKr'] acpr']va 

ILO TllV TOn08ETil01l Til<:; ocp!'jvac; OTO OUV0£011£VO K011110Tl0 KOTOOK£UO-
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~ovTm navw o' auTo au.A.6Kta, ot M:y6j.l8VOL Oq>I"Jv6l>poJJOI, 11taa aTa anoia 

W88iTOL 11 oqn']va. "ETOL KOL Myw TT]<:; KAiOT]<:; nou ota8tT8l OT]j.ll0Upy8i OU­

oqHy~Tj OTa KOj.lj.lOTLa. H j.l8Ta<pop6 ponr']c; OTptlj.JT]<:; an6 TO tva KOj.lj.lOTL 

OTO OAAO WLTUYXOV8TOL TOOO j.l8 nc; OUVOj.l8L<:; Tpt(3~c; nou avamUOOOVTOL 

Myw TT]<:; KAioT]c;, 6oo KOL 118 nc; n.A.wptKtc; mt<p6VEL8<:; TT]<:; o<p~vac; 11 anoia 
otmtj.lvnat. Ynapxouv ota<popEc; j.lop<ptc; otaj.l~Kwv o<pT]vwv. (ELK. 7.5y) 

- • 
~ ~ 

OLOKO£LOf]c; mlm:on KOlAll £QlOffiOIJ£VLKrj 
ll£ VUXL 

E1K.7.5y MopqJtc; otaj.lr']KWV 0(/JT)VWV 

Ot o<p~vEc; ooT]yoi Eivm otaj.l~KEtc; o<p~vEc; af..Aa ota<ptpouv an6 auTtc; we; 

npoc; TO OX~j.la TOU<:;. !:::.8 oiVETOl 11 KALOT] 1:100 OTT] j.lia nf..wp6 OUT8 Kaj.lnU­

AOTT]Ta OTO KOTW j.ltpoc;. Oc; 8K TOUTOU, j.l8 TT]V TOno8tTT]OT] TWV O<j)T]VWV 0-

0T]YWV, 08V WLTUYXOV8TOL OUO<pty~Tj TWV OUV080j.l8VWV KOj.lj.lOTLWV af..A6 0· 

AI08aiV£1 TO tva navw OTO OAAO. AuTtc; ao<paAi~OVTOl j.l8 KOXAi£<; aoq>a­
A£10<; navw OTT]V 6TpaKTO, av np6KELTOL va j.lna<ptpouv j.lEya.A.a <popTia. 

A B C 

Spl 
( ) C=f 

D 

G 

sk ::::J 

?fil 
E1K.7.5lS XqJr']vsc; ooT)yoi 
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ElK. 7.5E EyK6pOLa ar.pf7va 

Ot a<pf]v£~ OUTE~ XPilOli10nOlOUVTQL YlO Til OUV0£01l OUO OTOLX£LWV nou 

EXOUV 110p<pf] p0.f300U rll1l0~ p0.f300U KQL £V6~ QAAOU OTOlX£LOU . Kma KOVO­

VO OUT£~ EXOUV 110VO 11LO KALOil, YLO VO npOOOPI10~0VTOl £UKOAOT£p0 OTilV 

onf] . H KALOil TOU~ £ivm on6 1 :25 11EXPL 1 :40. 
LTilV KOTilYOPLO OUTf] OVf]KOUV KQL Ol n£lp0l. H OUV0£01l 11£ n£lpou~ f]TOV 

ll nOAlOT£Pil 110p<pf] OUV0£01l~ OTOlX£LWV 111lXOVWV. Ava.Aoyo 11£ Til 110p<pf] 

TOU~ otoKplvovTm o£ KUAtvoptKou~, KWVLKOU~ KaL o£ n£lpou~ 11£ £yKont~ . 

KUAlVOplKOl KWVlKOl 

ElK. 7.5aT TUnot nt:ipwv 
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y) noAl:JO<j>I')VO 

ElK. 7.sz; noJu)acpT)VQ 

'Onwc; (j)OLV£TQL OH]V (ELK. 7.5~), TO noAuO<pi")VO (j)EpOUV OTrlV m:pl(j)E­

pw) TOUc; noAAtc; O<prlV£C:, nou OLQj.lOp(j)WVOVTQL navw OTrlV aTpOKTO. 'E­

XOUj.l£ Olli\ao!l a~ova oLaj.lop(j)wj.ltvo oe noMO<PllVO. AuT6 yivnm, 6Tav 

np6K£LTOL va j.l£TQ(j)£p8£i IJEVOAI") ponr1 OTpEli.J'lC:· Ta noi\UO(j)llVO £nlTpE­

nouv a~ovLKtc; j.l£Tmonio£Lc; Tile; nMilV'lc; Kat XP'lOLilOnOLouvTm ouvr18wc; 

0£ Kl~WTLQ TOXUTJlTCDV, 0£ OUV0£0'1 OOOVTWTWV TPOXWV j.l£ OTpOKTOUc;. 

Ta OUAOKLQ TOUc; KOTOOK£UQ~OVTQL OUj.lj.l£TplKQ KQL Ol OLQOTQO£Lc; TOU<:; 

OLVOVTQL an6 n[VQK£<:; TOU D.I.N, 6nwc; KQL yLa nc; ai\i\ec; O(j)JlV£c;. 

7.5.3 Ixei5iao., o<pl")vwv 

H OX£0[00'1 TWV O(j)'lVWV yivnm OUj.l(j)WVQ j.l£ Touc; KOVOV£c; OX£OLOO'lc;, 6-

nwc; (j)QLV£TQL one; £LKOV£c; 7.5y KQL 7.5£. LT'l OX£0[00'1 0£ TOj.lJl, 11 O(j)JlVO 
oe oLaypaj.lj.li~nm. 
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t t 

E1K.7.66 KuAtvoptK6. t:AtKOE:torj t:Aarr']pta 

To EALKOELot~ e.A.an']pto elvm ouvm6 va XPilOLI..IOnOL!l8El KOL oe oTpe:nTI­

Ki:<; KLVr'jOEL~ . Ta OKpa[a OK€Ail TOU, 6nw~ q>OLVETQL OT!lV ELK. 7.6y, nptnEL 

va Elvm naKTWI..Itva !'] To e.A.mr'jpto va Tono8nelTm navw oe nelpo. XpllOL­

I..IOnotElTOL yta I..IEVTEOtoe~. I..IOXAOU~ Kf...n . 

E1K. 7.6y KuAtvoptK6 t:AtKot:t&c; t:Aarr']pw XPr)OLJ.lOnowuJ.it:vo at: arpt:nrtKtc; 

KlVTjOE:tc;. 

Ta e.A.mr'jpta auTo XPilOIIJOnOIOUVTm on~ napaK6Tw neptmwoEL~: 

+ LTOU~ OUI.JnAEKT£<; W~ EAOTr'jpLa 

+ LTQ OTEAEXIl TWV 6aA6il>wv TWV KLV!lTr'Jpwv l..lllXOVWV EOWTEpLKr'j~ 

KQUOil~ (M.E.K) 

+ LTO OUOT!ll..l? OVOPTilOil<; EAOq>pWV OX!li..IOTWV 

+ LTL~ l>OVIlTIKE<; nAOK£<;, OOOOTpWTr'jpE~ KQL KOOKLVQ 

+ LTOU~ pU81JIOTE<; OTpoq><ilV KLV!lTr']pwv Diesel. 
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Ta £AaTI')piO noAAanAwv £AOOJ.ICITWV 

Ta £A.ml']pta auTa anoT£A.ouvTOL an6 xaA.u~otva £A.6o~ma op8oywvtK!'j~ 

OLOTO~l'j~ , TOno8£TlWtVa TO tva navw OTO QAAO. Ta £AQO~QTQ txouv 016-

<pop£~ ~op<pt~ KOL ouyKpmouvTm OTO KtVTPO ~£ tva KOXA.ia nou Ta ota­

n£pv6 !'] n£ipo r, ~£ OTtA£XO~ ouyKp6Tr]Oll~· M£ptKt~ <popt~, yta va ano­

<p£uyovTOL nf...£UptKt~ ~£TOTOn[O£l~ TWV £AQO~QTWV, TOn08£TOUVTOl uno­

OTr]p[y~OTQ OQV O<plKTl']p£~ KQL 0£ QAAQ Or]~£[0. 

ElK 7.61S El\an]pLa nol\l\anl\wv t:l\aaf.16.rwv 

Ta £AOTl']pta OUTQ txouv ~£y6Ar] £q>OpJ.10Vrl 0£ OUOTl']~OTQ OVOPTI"JOI"J<; 

q>OpTI"JYWV OXr]~QTWV, Oll>I"JpOl>pOJ.IIKWV OXr]~QTWV, £AKUOTl']pWV, yta Tr]V 

napaf...a~fl KpOUOTLKWV <pOpTLWV. 

~ - --- pI !----

~. 
--<::::::1._)' 

11 
£ 

a r3 

E1K. 7.6& a. El\arrypw am8t:pou nl\6.rouc;, {3. Mt:LWf.lE:vou nl\6.rouc; 

Mnop£[ OKO~a TO £AOTl']pto nof...A.anA.wv £AQO~QTWV VQ £~O~OLW8£i ~£ 

pa6l>oe1l>i:<; £A.mflpto KOJ.IIJJI"J<;, ~£ otmo~l'] nou £A.anwvnm KOL tx£t nupa­

~too£tot~ r, KwvtK6 oxl']~a 
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L 

a 

EtK. 7.60T EJ..an'/pto KQfii/JT)c; fiE: E:J..aTTOUflE:VT) otampf] a- nupafllOOE:Lotc;, {3- KwvtK6 

AAAot TUnOI EACT'lPiWV 

EKT6c; an6 aun1 nou m::ptypa4JOIJ.£ napanavw, unapxouv KOL aA.A.a eioll e­
AOT!lpiwv nou XPllOLIJ.OnotouvTOL OTLc; llllXOvtc; (ELK. 6.6.~). AnoTeA.ouvTOL 
an6 IJcTOAALKouc; napaKuKA.ouc; (anetpoeti5tc; eAan')pto) r'j an6 eA.aoTLK6 (E­

AaaTtK6 E:Aan')pto) KOL XPllOliJOnOLOUVTOl ouvr')Swc; OTllV tOpOO!lllllXOVWV. 

a 

EtK. 7.6~ AJ..J..a E:ioT) E:J..aTT)piwv a) arrE:tpoE:totc; {3) E:J..aanK6 

7.6.3 Tono8£T'10'1- IUVTJlP'10'1 EACT'lPiWV 

Kma T!lV TOnoStT!lOll TOU £AOTllPLOU nptncl VQ OKOAOUSOUVTOL moTa Ol 0-

0TWL£<; TOU T£XVLKOU £YX£lpl0LOU TTl<; llllXOVl'jc;, nou O[V£l 0 KOTOOK£UOOTI']c;. 
MeTa TllV TonoStT!lOll nptnet va oivnm npooeKnKa ll opt~61J£Vll np6TOO!l, 
ytmi 6ta<pop£TtKa TO eA.mr'jpto oe Sa anooioet r'j 11nop£i Kat va onaoet. 

Ta eA.mr'jpta nptnet va eAtyxovTm npooeKnKa, t6iwc; TO eA.mf]pta noA.­

A.anA.wv eA.aoiJaTwv, an6 TUX6V onaoiiJOTO KOL va avnKaSioTOVTOL OIJt­

owc;. Av onaoouv Kanota eACl.OIJOTO, noA.u ypr'jyopa Sa onaoouv KOL Ta u­

n6A.oma. 
Ta eA.aonKa eA.mr'jpta nptneL va npooTmeuovTOL an6 TO A.inoc;, TO opu­

KTtA.ma, T!li3£V~LV!l, ytOT[ TO KOTOOTpt(j)OUV. 
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7.6.4 IX£i5iaarJ TWV £AOTrJpiwv 

Ot otaoT6ow::; Kat o uno/..oytol-16<:; Twv £AOT11Piwv yivovTat OUI-I<pwva 1-i£ Ta 

opt~61-1eva ow ota<popa <puMa DIN. 

rta va 0)(£0LclOOU1-i£ eva £AOTr'jpLO, XP£lcl~OVTat KclnOLO OTOLX£LO TO 0-
no(a na(pVOUI-1£ an6 TOV unOAOYIOI-!0 TWV £AOTT]plWV 0£ OVTOXrl· LTO O)(S-
010 OTWWDVOUI-1£ 1-!0VO Tl<:; KUpl£<:; OIOOTcl0£1<; Kat OAO TO un6/..oma OTOI­
XeLO TO o(voul-1£ oe n(vaKa n6.vw an6 TO un61-1vrwa. T8Tola motxda e(vat: 
£~WT£p1Krl Olcli-I£TPO<; (00 ), 1-iSO!l (Om), WWT£plKrl (Di), ap181-16c; one1pwv 
(n), 1-irlKO<; <pOpTIOI-!SVOU £AOTTlPlOU (l), 1-irlKO<; a<p6pTIOTOU £AOTT]plOU (lo), 
UAIKO, OUVOI-IIl £AOTTlPLOU (P), nf..6.Toc; eyK6.patac; TOI-Irlc; (b), u4Jo<; eyK6.p­
atac; TOI-Irl<; (h), OLcl1-i£TPOc; oupi-IOTOc; (d) K.An. 

0 
_J 

ElK. 7.61") L1taar6.actc; cAaTf7piou 

Ta et..an']p1a oxeo1a~ovTat oxe06v navw ae TOI-Irl· .Luvr']8wc; oxeoL6~e­
TOI ll npWTT"] Kat ll T£A£UTOLO oneipa, 6nwc; <pOiV£Tat one; napaKOTW £1K6-

vec;. 

OU[.!J30AlKO OXl"lJ.lOTlKO 
OXfl[.IOTLKO OU[.ij30AlKO 

ElK. 7.68 KuAtvi5ptK6. ElK 7.61 EAarr'/pta J.lE: A6.J.1E:C: 
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KWVlKO OXfliJOTlKQ KWVlKO OUiJj30AlKO OlOKO£ LOt<; 

On£ LPO£Lot<; OXfliJOTlKO On£lp0£L6t<; OUiJj30AlKO 

E1K.?.61a KwvtK6, otaKoc:t&c;, anc:tpoc:totc; c:Aan'7pto 

Ta £AOOTLKQ £AOTr'jpta OX£OlQ~OVTOl OlJI1(j)WVO 11£ TOU<:; KOVOV£<:; OX£O[O­

OJ1<:; nou yvwpi~OU11£, 11£ TTl Otac.popa OTL TO £AOOTLK6 OX£OlQ~£TOl 11£ OtnAr'j 

otayp61111LOJ1 . 

nEPIAH~H KE<t>AAAIOY 

e Ta 11taa OUVOWJ1<:; £[VOL Ol r')AOI, Ol KOXAie:c:;, TO OUVKOA-
AilTIKO UAIKO KOl Ol oq>r')ve:c:; . 

e Ot r')AOI Kat TO OUVKOAAilTIKO UAIKO anOT£AOUV 11taa 1-111 

AUOIJE:VIl<; OUVOWJ1<:;. 

Ot OUVKOAAilTE<; KOTOOK£Ut<:; napOUOlQ~OUV , tvavn TWV Kapc.pWTWV, KG­

nota nA£0V£KTr)I10TO: 

1. Eivat £Aac.pp6n:pec; 11tXPL 20% 

2. Eivm ouvr)8wc; c.p8J1VOT£P£<:; 

3. To uAtK6 oev £~ao8£v£i , ytml O£ OJ111toupyouvTat ante; 

4. 6[VOUV £mc.p6V£l£<:; A£[£<:; 11£ 11lKp6T£pO KLVOUVO O~£LOWOJ1<:;. 
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5. Ka8ap[~OVTQL £UKOAO KQL £[VOL KOAUT£P£C: OTr]V q..L<pOVlO'l. 

Ot KOpq>WTEC:: KOTOOK£Utc; napOUOlO~OUV, tvavn TWV OUYKOAA'lT<DV, TO 

£~!']c; n.\£OV£KT!']I..LOTO: 

1. Elvm mo ao<pa.\£[c; 

2. EAtyX£TQL £UKOAOT£pa '1 notOTilTO TOUC: 

3. !J.£ Olll.llOUpyouvTOL TOO£lC: OTO OUV0£01.l£VO l.ltP'l· 

e Ot KOXAi£c:; KQL Ol oq>r')V£C:: anOT£AOUV 1..1toa AUOIJEVI'JC:: OUVOW'lC:· 

Ot ocpr')v£c:; £lvm anM 1..1toa AUOI.l£V'lC: OUVOW'lC:, £VW Ol KOXAi£c:; XP'lOl­

l.lOnOlOUVTQL KQL yta Til l.l£TOI3o.\!'] T'lC: KlV'lO'lC: an6 n£ptOTpO<ptK!'] 0£ YPOI.l­

l.llK!'] !'] TO avT[oTpo<po. Ot KOXAL£C: XP'lOll.lOnOtouvTm OKOI.l'l yta nWI.lOTlOI.l6 

onwv, yta l.ltTP'lO'l , yta pu81.ltO'l Kat yta l.ltKptc; l.l£Tmon[o£tc;. 

e Ta £AaTr')pla KOTQOK£UO~OVTQL 0£ noMtc:; l.lOp<ptc; KQL XP'lOll.lOnOlOUVTOL 

o£ £pyaol£c; 6nwc;: 

1. AnoTOI.ll£UO'l £vtpy£tac; 

2. An6oi3W'l KpOUO£WV KQL KpOOOOI.lWV 

3. n£pl0pl01.l0 <p6pTlO'lC: 

4. KOTOOK£U!'j opyavwv l.ltTP'lO'lC: 

5. Enava<popa l.l'lXOVLOI.lWV, n.x. <pptva, 13o.\131o£c;. 





H nEPIITPO<I>IKH KINHIH 

8.1 r£VIKEC: EVVOIEC: 

8.2 BOOIKO <j)UOIKO IJEy£811 KOI OXEOEIC: TOUC: 
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8.1 rENIKEI ENNOIEI 

LTL<; llllXOVOAOYLKE<; E<pOPilOYE<; TO mo Ollll0VTLK6 £ioo<; KLVllOll<; £ivm 11 nE­
plOTpO<pLK!']. Ot Myot Elvm ot EE;!']c;: 

M11xavr'J £iva• 1.11a li1CITa~11 (KOTOOKeu!']) nou IJETaTptn£1 £vtpy£1a an6 
KC:In01a IJOP<Pr'J 0£ KC:In01a CIAAI'"J . To llllXOVLK6 tpyo "napaynm" an6 lllO OU­

VOilll nou ll£TOKLV£i TO 01111£i0 E<pOpllOYrl<; TTl<;. To tpyo TOTE £[VOL W = F I, 
6nou WTo tpyo, F11 ouVOilll Kat I llllETOKLVllOll. 

H OVOYKll YLO "napaywy!']" llEYOAll<; noo6TllTO<; tpyou Emf36.Ali.EL noA.u 
llEYOAE<; ll£TOKLVr']OEL<; TOU OllllELOU E<pOPilOY!']<; TTl<; OUVOilll<;, O<pOU TO llE­
yE86<; TTl<; OEV 11nop£i VO EXEL anEpt6pLOTO llEYOAE<; TlllE<;. Ot OLOOTOOEL<; 6-
llW<; TWV llllXOVWV KOl TWV XWPWV AELTOUpy[a<; TOU<; ELVOL nEplOplOilEVE<;. 

ETOL Entf36.Ali.ETOl W<; E<plKTr'] llOP<pr'J eu8uypOilllll<; ll£TOKLV110ll<; llEYOAOU llrl­
KOU<;, 11 naAivlipOIJIKr'J. AuT!'] 6~-tw<; EXEL tva OllllOVTLK6 llELOVEKTllllO: nEpto­

otK6. llllOEVL~£TOl 11 TOXUTllTO (OTOilOTOEl 11 KLVllOll) OTO OllllELO aA.A.ayr']<; <pa­

pa<; KOl KOTO ouvtnELO 11 "napaywyr']" tpyou OEV ELVOL OllOAr'] KOL OUVEXr']<;. 

ETOL OVOOELKVUETOl 11 llEYOAll 0111100[0 TTl<; nEplOTpO<pLKr']<; KLVllOll<; 11 0-
no[a ~-tnOpE[ VO OWOEL OllOA!'j KOl OUVEXrl llETOKLVllOll anEpt6ptOTOU llrlKOU<; 

xwplc; llEYOAE<; OlOOTOOEl<; llllXOVlOilWV. Elvm £iTE KUpla KLVllOll llllXOVWV 
KOl EPYOilllXOVWV (oTp0[3LAOilllXOVE<;, llAEKTpOKLVllTrlPE<;, OVTA[E<;) , ELTE npo­
KUnTEl an6 ll£TOTpon!'] TTl<; KUplO<; KLVllOll<; llE TO llllXOVLOilO OlWOTr']pa-oTpO­
<pOAOU (naA.tvopOillKE<; llllXOVE<;). 

To OLTLO TTl<; nEplOTpO<pLK!']<; KLVllOll<; ELVOl 11 ponr'J , 11 ll£T0000ll TTl<; ono[-
0<;, an6 TO 01111£i0 "napaywyr']<;" OTO OllllELO aE;tonO[llOll<;, ELVOl OpK£TO EU­

KOAll . 
rta TOU<; napanOVW Myou<; TO EE;OpTr']llOTO nou OUVTEAOUV OTllV uno­

OT!'jptE;ll (6.E;OVE<;, OTpOKTOl, OTpO<pE[<;, topava, 9UV0£01l0l) , TTl ll£T0000ll 
(OOOVTWTO[ TPOXOL, lllOVTE<;, TPOXOALE<;, OAUO[o£<;) KOl TTl ll£T0Tponr'] (oLW­

OTr']pE<;, OTp6<paA.a) TTl<; nEplOTpO<pLKr']<; KLVllOll<; EXOUV llEYOAll 0111100[0 YLO 
TTl MllXOVOAOy[a KOl ELVOl an6 TO mo OllllOVTLKO LTOLX£iO MllXOVWV. 
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8.2 BAIIKA ct>YIIKA MErE0H KAI IXEIEII TOYI 

[2f' Na avacptp£T£ KOL va opi~n£ Ta ~aOLKa cpuatKa jl£yt81l nou acpo­

pouv TllV n£pLOTPOcpLKI'j KLVllOll KOL VO OLOTUnciJV£1£ TL<; OX£0£L<; nou 

Ta ouvotouv, XPllOLIJOnOLcilvmc; nc; KOTOAAllA£<; IJOvaoec; IJf:TPllOll<; 

.51' Na KOV£1£ anA£<; OpL81JllTLKt<; £cp0pjloyt<; TWV oxto£WV OUTWV 

To aino neptoTpocpl']c; onOLaool']noT£ mpaKTou (Km onOLouol']noT£ Tpo­

xou ouvotnm 11£ auTI']v) eivm 11 ponfl. H ponl'] napay£TOL an6 ouva111l nou 

evepyd oe oteu8uvo11 nou oev nepva an6 Tov (Y£Wil£TPLK6) a~ova TTl<; a­

TpaKTou, aMa antxet an6oTao11 R an6 auT6v. Eivm oe To 11tye86c; TTl<; 

M:FR ( 8.2 a) 

H n£plOTpOcpLKI'j KLVllOll XOPOKTllPL~£TOL an6 TTl YWVLOKI'j TOXUTllTO 

w = cp I t KOL an6 TllV KUKALKI'] ouxv6TllTO f = c I t, 6nou cp TO T6~o KOL c ot 
KUKAOL nou otavuovTOL O£ xp6vo t. 

LTll llllXOVOAOy[a XPllOLIJOnOL£LTOL noA.u 11 KUKALKI'j OUXVOTllTO jl£ TllV 0-
VOIJOO[a TCXUTilTC m:piOTpocpflc; rl «OTpocp£<;» nou OUVI'j8W<; j1£Tpl0UVTOL a­

VO A.em6: 

n = c I min ( r1 R.P.M. ) ( 8.2 ~) 

IOXUOUV 0£ Ol OX£O£l<; W = 2nf KOL W = 2nn. 

Av cpavmoTOUIJ£ KanOLo Oll1J£io nou antxet an6oTOOll R an6 To Kt­

vTpo (a~ova) neptoTpocpl']c; (n.x. Ollll£io TTl<; neptcptpetac; ev6c; Tpoxou I'] 

IJLO<; TPOXOAia<;) , TOT£ un6pX£L KOL 11 ne:plcp£p£1CKrl TCXUTilTC V = I I t , 6-

nou I TO IJI'jKO<; TOU TO~OU nou OLOVU£l TO OlliJELO 0£ XPOVO t. 
Eivm oe v = w R KOL KOTO ouvtm:ta 

v = 2nnR = ndn ( 8.2 y) 

Ac; Oll1J£LW8£i 6n OTll llllxavoA.oyia XPllOLIJOnOLoUIJ£ oxeo6v anoKA£Lon­
K6 TTl OLOIJ£TPO d KOL OXL TllV OKTLVO R, YLOT[ 11 Ol0jl£Tpo<; j1£TpLtTOL mo £U­
KOAO. 
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1013d>t;>dA Lio~XD Li 'QlU3'( J?AD ::,~d>OdlD 30 ::,l,ld>OdlDld3U 

Dllil(lXDl Li 10>4 Sd 3D ::,(lXDl Li '(nou]d3U w·d)l L = W'N 0 L = ) W'NBP 3D ]38 

-Lid13T1 l,luod Li "V. ·u~ld = 11\1 ::,(T)A~r1ou3 10>4 u~ 11\1 = d 10AJ3 oe 'tH = 11\1 
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OKEUaOTWV ll oxtail I-I£TOOOOilC: OUVavntTOI 1-1£ Til 1-10pcp!'] i = n1 / n2. 

Tic; Tll-ltc: KQL nc; XPI'J0£1<:; TllC: tvvotac; auTI']c; ea £~£TOOOUI-I£ 0£ K08£ t­
vav an6 TOUC: OUVIl8LOI-ItVOUC: Tp6nouc; I-I£TOOOOilC: KLVIlOilC: (OOOVTOKLVIlOil , 

t~-tavToKiVIlOil , aA.uooKivlloll) . Eow ea £~naoou~-t£ Til oxtail TllC: 1-1£ nc; Ola-

1-ltTpouc; TWV TPOXWV (ypava~LWV , TPOXaAIWV, aAUOOTPOXWV) nou OUV£p­

ya~OVTQL. 

'Onwc; 8a anoo£i~OUI-I£ KQTO TllV £~tTaOil Ka8£1-!LOC: an6 TLC: I-I£T0000£1<:;, 

Ol OUV£pya~61-1£VOL TPOXO[ tXOUV KOLVI'] n£plcp£p£LaKI'] TOXUTilTa U. E[VQL 6-

I-IWC: v=ndn Km acpou v1 =v2 Sa dvat Kat nd 1n1=nd2 n2 KaTC1 ouv8-
n£La . 

( 8.2 ~) 

AUTO Olll-laLV£1 OTL 01 OTpocptc; TWV TPOXWV EiVOI OVTIOTp6cpwc; avaAo­

VEC: TWV <5IOIJETPWV TOUC:. 

TtA.oc; 1-11a 6Mil Olll-lavnKI'] tvvota £ivm o «6a81.16c; an6<5oollc;» TllC: 1-1£­

Taooollc;. 0pi~£TQL we; 0 Myoc; TWV LOXUWV TWV a~6VWV (LOXUC, KLVOUI-I£VOU 

npoc; LOXU KLVIlTI'JpiOU) . AvaA.oya 1-1£ TO £LOOC, KQL TllV nOLOTilTa KQTaOKEUI']C, 

TWV OTOLX£LWV TllC, I-I£TOOOOilC, tX£L TLI-Itc; an6 0,94 WC, 0,99 ( 94% - 99%). 
0L an<.i.JA£l£C, LOXUOC, ( 1% - 6% ) Ocp£iAOVTaL KUpiwc; onc; TpL~tc;. 

Ac; Olli-I£LW8£[ OTL Ol an<.i.JA£l£C, Tpl~WV £~a1Tiac; TWV OTCLX£LWV UnOOTI']pL­

~IlC, Tllc; Kivllollc; (oTpocp£ic;, topava) £ivm mo 1-1£Y6A£c; Kat eo £~£Tao8ouv 

OTLC, OVTLOTOLX£C, £VOTilT£C, 1-10~[ 1-1£ TOUC, Tp6nouc; n£pl0pl01-!0U TOUC,. 
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m .O.Ii!OKTIKOi OT6XOI: 

[2{ No 1 . .mop£in: vo m:pLypa<:pn£ 6~ov£c;, mpaKTOuc;, oTpo<:p£ic;, topo­

vo, OUVOEOIJOUc; KOL £LOll A.inOVOllc; . No 1JnOp£[T£ VO ovoyvwp[~ET£ 

K08EVO on6 OUTQ TO OTOLX£LO 0£ <j)UOLKI'j KQTQOTOOll I'] On£LKOVL011 I'] 

oxtoLo, onoiJOVWIJtvo I'] 11too o£ y£VLKI'j oL6TO~ll - Enio11c; vo IJnop£1-

T£ VO OX£OLO~£T£ TO £~0PTlliJO OTll OXlliJOTLKI'j I'] OU1Jf30ALKI'j TOU IJOp­
<:pr'] . 

[2( No 1JnOp£LT£ VO n£plyp6<:p£T£ TO OKOn6 nou £~Unllp£TOUV TO nLO na­

VW OTOLX£iO. No £~11Y£LT£ TOV Tp6no IJE TOV ono[o £nLT£AOUV OUT6 

To tpyo KOL vo 1Jnop£iT£ vo ovo<:ptpn£ nopoo£LYIJOTO. 

[2{ I')Jo ovo<:ptp£T£ nc; KOTllyopi£c; KOL TOuc; Tunouc; (6nou unapxouv) K0-

8£v6c; on6 To noponavw OTOLX£io KOL vo npoooLopi~n£ To KpLTI'jpLo 

KQTOTO~llc; KOL nc; £LOLKtc; XPr'JO£Lc;. 

[2( No OVO<:ptp£T£ TO (300LKO IJOp<:pOAOyLKO XOPOKTllPLOTLKQ TOUc; KOL nc; 

(300LKtc; TOuc; OLOOTOO£Lc;, TO OUVI']811 UALKO KOTOOK£Ur'jc; TOUc; KOL nc; 

nAllPO<:popi£c; TUnonOLllOr'Jc; TOUc;. 

[2{ No n£pLyp6<:p£T£ nc; ouv8r']K£c; A£LToupyioc; TOuc;, vo oLmunwvn£ 

TOUc; OX£TLKOUc; <:pUOLKOUc; VOIJOUc; KOL nc; £<:pOp1JOYtc; Touc; KOL VO 

npoooLopi~n£ TllV KOTon6VllOll nou u<:pioTOTOL Ko8tvo on6 TO nopo­

navw OTOLX£iO. 

[2{ No ovo<:ptpn£ Touc; [3oOLKouc; Kov6v£c; op8r']c; TOno8tTllOllc;. A£L­

Toupyioc; KOL OUVTr'JPllOllc; K08£ OTOLX£LOU K08wc; KOL TO onopOLTllTO 
UALKO KOLIJEOO YLO TO OKOn6 OUTO. 
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9.1 A::ONEI- ATPAKTOI- I TPO<I>EII 

;\TpaKToc; OVOI.Ull;&Tat Ka8e p6f3~o<; nou neptcrrpt<p&TOl ~&Ta<ptpovm<; po­
rn'), evw a~ovac; MyeTat Ka8e pa~o<; yupw on6 TllV anoia neptcrrpt<poVTot 
6.Ma e~apTf)~ma fJ K68e p6!3~o<; nou neptcrrpt<p&TOl, xwp£<; vo ~&Tocptpet 
ponfJ. ITpocp&fc; OV0~6l;OVTQl TO OT}J.l&lO TTJ<; OTp6KTOU fJ TOU 6~0VO 6nou 
<511J.ltOupyetTOl cruvepyocr(o (enocpfJ KOl neptcrrpocpfJ) ~e elMo OTOIX&(o. 0 
6~ovo<; un6K&lTOl 116vo ae KO~nTIK6 cpopTia, evw 11 6TpoKToc; cre KO!Jmt­
K6 aM6 KOl cre crrpemtK6 cpopT(o. T 6cro 01 6~ove<; 6ao Km 01 6TpoKTot <5ev 
e(vat OIJOl61Jopcpot ae 6A.o TO !JrlKO<; Touc;. <t>tpouv elMo crrotxe£a IJ&T6<5o­
OTJ<; KLVIlOTJC:, 6nwc; o<5oVTwTouc; Tpoxou<; (ypov6l;to) , aA.ucroTpoxouc;, Tpo­
xaA.Iec; KOl TPOXOU<;, &VW un6pXOUV KOl <5lO!JOp<pWIJiV&<; emcp6V&l&C: yta TTJ 
crTf)pt~fJ Touc; fJ KOl TTJ cruvepyocr(o Tau<; IJ& 6.Ma OTOIX&(a (OTpocpelc;) . 

ElK. 9.1a EKKt:vrpocp6poc; a~ovac; an6 fJLa fJTJxavr'] c:owrc:pLKr'}c; Kauor]c; (OTTJV npay­
fJOTLKOTTJTO CITpOKTOc;, yLaTi cpf:pt:l KQJ.lTTTlKQ KQl OTpt:TTTlKQ qJOpTia) 

9.1.2 IKonoc; nou ~uni"Jp£Touv 

BocrlK6c; crKon6<; TWV aTpQKTWV elvm va ·~£Tacptpouv Til ponfl an6 Kanoto 
OTJIJ&io Tau<; ae Kanoto 6AAo. rto vo emTeuxeei ouT6, nptnet acpev6c; va 
n£piOTptcpOVTOI IJ& TTl !jo(J9&l0 TWV OTpocptwv TOU<; KQl O<p&Ttpou VO t­
XOUV TTl ~UVOT6TllTO YO cptpouv KOIJnTIKO cpopTfO (&yKQpatQ KOTQ TO IJtlKOC: 
Touc;). To napa~ety!Ja TllC: ElK. 9.1a eivm t<AamK6 napa~ety!Ja aTpaKTou 
(av Kat MyeTat &KK&VTpocp6poc; al;ovac;), ~t6Tl!J&Tacptpet TTl porn') nou na­
pa)\a!JI3QV&l an6 TllV TpoxaA.ia nou ~picrK&Tot crro tva aKpo TllC:. ae 6Ao To 
!JfJKoc; TllC:. wcrre va neptcrrpacpouv TO tKK&VTpa KOl va ~teyelpouv T6cro TO 
wcrr(Jpta Twv 13aAI3l~wv 6cro Kat Kat To ypaval;t neptcrrpocpt'Jc; TllC: oVTAloc; 
A0<5lOU. H cruvepyacrla TWV &KKtVTpwV IJ& TO wcrr(JplO, 11 TQVUOTl TOU liJOVTO 
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Tr]c; TPOXOAiac; KQL OL QKTlVLKtc; ~UVQj..lgLc; nou QVQmUOOOVTQl KQTO TT) OU­

vgpyaoia TOU ypava~LOU j..LE TT"JV QVTALQ ~T)j..lLOUpyouv KQj..lmLKtc; ~UVQj..lgLc; 

j..LE ~LgU9UVOT) K09ETT) OTOV Q~OVQ TOU gKKEVTpO<pOpOU. 

OL a~ovtc; ~g j..leTa<ptpouv OTpgmLKQ <popTia, 6nwc; OL OTPQKTOL, napa 

116vo Ka~miKa. 0 a~ovac; , yLa napaogLyj..la, gv6c; 1111 KLVT)TtlPLOu Tpoxou t ­
XgL OQV OKOn6 TT) OTtlPL~T) TOU TPOXOU QAAO OXL KQL TT) j..lgTQ<pOpa pontic; og 

QUT6V (a<pOU ELVOlj..LT) KLVT)TtlPLOc;), j3A. ELK. 9.1j3. 

ElK. 9.16 A,;ovac:; f.lTJ KLVT)Tf}pwu rpoxou auTOKtvf}wu 

9.1.3 Tuno1 Kal KCTilVOPi£«; 

OL aTpaKTOL KaL oL a~ovgc; nou XPllOLilOnOLouvTaL oTa llllXOVtlllaTa ~g ~Lmi-

8gvTQL OTO gj..ln6pLO j..lg TT) j.!Op<pti nou gj..lEi<; EnL8Uj..LOUj..LE , yLa VQ EKnAT)pW­

OOUV TO p6}..o TOU<;. LTO Ej..Ln6pLO unapxouv, j3tj3ma, TEAELW<; KUAIVi5piKOi 

ou~naytic; .; i51aTpr)TOI a~ovtc; oe TunonOLT)j..ltvec; ~Laj..ltTpouc; nou <paivo­

VTQL OTT)V ELK. 9.1y. 

25 30 35 40 45 50 55 60 

70 80 90 100 110 125 140 160 

ElK. 9.1y TunonotT)f.ievcc:; otaJ.lcrpot a.;ovwv a£ mm 
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Ot cnpaKTot-a~ovec; dvat ouvm6 va Kan:pyaoeouv oe epyaf..etOIJflXavtc; 

(T6pvouc;, (j)pt~ec;), WOTE va OlOIJOP<PW80UV OTO £nt8UIJflT6 OX~IJO. Mno­

pouv £Tot VQ anOKT~OOUV ~la6a81Ji0£1C; OTfl Ol01JETp6 TOU<:;, VQ Ol01JOp<pw-

80UV O(j)flVOUAQKE<:; yta Tono8tTflOfl QAUOOTPOXWV, TPOXOAlWV Kat ypava­

~lWV ~ aK61Ja va Konouv navw Touc; ypava~ta ~ tKKEVTpa Kat va anoTef..ouv 

tmt evtaio e~apTfliJO. l:TflV EtK. 9.1 o (j)aivnat OXfliJOTtKa nc.i.>c; 1Jnopou1Je va 

Kan:pyaOTOUIJ€ a~ovt:c; 0€ t:pyaAt:IOIJI')XOVE<;. 

ErK. 9.1lS BaatKtc; KQT£pyaai£c; a~6vwv 

9.1.4 Mopq>OAOYIKO xapOKTI'lPIOTIKO - UAIKO a~6vwv 

Ta IJOp(j)OAOYlKO XOPOKTT]plOTlKO Ka8e aE;ova ELVQl yta K08E nepimWOT] Et­

OlKO npoootopto~Jtva. H notKtf..ia Twv otOTOIJWV Ka8e a~ova e~unT]pnei nc; 

l~lain;pt:c; At:ITOUPYIKE<; avayKt:<; TOU, yt' QUT6 Kat €[Vat QOUVQTO va KQTQ-



MEIA YnOHHPI:OHI THI KINHIHI 187 

TQ~OUIJE TOU~ OLOIJOp<j)WIJtVOU~ O~OVE~-OTpOKTOU~ OE KOTTlYOPLE~. LH]V 

ELK. 9.1 e <j)OLVOVTOL Ol OUXVOTEPO OLOIJOp<j)WIJtVE~ Enl<j)OVELE~ EVO~ O~OVO. 

ElK. 9.1& Mopq>oAoytKQ xapaKT17PLOTIKQ a~6vwv-arpciKTWV 

To UAIKO KCTCOK£U~c; TWV O~OVWV-OTpOKTWV nOLKLAAOUV OVOAOYO IJE TO 

YEWIJETplKQ TOU~ XOPOKTllPLOTLKO OE OUVOPTllOll IJE Tl~ OUVOIJEL~ nou q>t­

pouv. LUVI'j8w~ YLO TllV KQTOOKWI'j O~OVWV XPllOLIJOnOLOUIJE xaAu6a JJ£ a­
VTOX~ 50kp/mm2 ~ 60kp/mm2. LE ELOLKt~ KQTOOKWt~ IJEYOAWV onmTI'jCS­

WV eivm ouvm6 vo XPllOLIJOnOLll8ouv xaft.ul3e~ KOAUTEPll~ nm6TllTO~ . Au­

TaL Eivm KPOIJOTO xoMI3wv IJE Cr, Ni, Mg, Mo, W, V, Ti , Co ae ot6q>opec; 
neptEKTLKOTT"]Tec;. XopoKTT"]PLOTLK6 Touc; yvwpLOIJO Eivm 6n 1-1nopouv vo 
UnOOTOUV 8EPI-ILKE<; KOTepyoo(ec;, 6nwc; "MopTEVOLTLKrl Boq>r'j " KOL ETOL VO 
OnOKTr'jOOUV 1-lEYOALJTEpT"] OVTOXrl KQL Enl<j)OVELOKr'j OKAT"]pOTT"]TO, nop6MT"]­
AO 01-lW<; y(VOVTOL KQL nEplOOOTEpO EU8pOUOTOl 0£ KpOUOTLKO <j)OpTLO. 
TETOLOL ELOLKo( xaft.ul3ec;, nou Eivm ouvm6 va XPTlOLI-IOnatT"]Eiouv yto TT"]V 
KQTOOKWr'j O~OVWV- OTpOKTWV, UnOpXOUV OTO El-lnOpLO l-IE TL<; OVOI-IOOLE<;: 
ARNE, RIGOR, SVERKER, ORVAL, CRANE, IMPAX, STAVAX, MARAX. 

To xapaKTI'JPIOTIKO nou nptn£1 va £KTIJJI')80UV y1a TI'J £mAoyl') £v6c; XO­
Au6a IJE OKOn6 TllV KQTOOKWI'j OTpOKTOU-O~OVO ELVOL: OVTOXI'J 0£ E<j)EAKU­

OIJ0-8Ailj.Jll, OVTOXI'J OTllV Tpt131'J , Enl<j)OVELOKI'j OKAllPOTllTO, OU08pOUOTOTllTO, 

KOTEpyOOLI-IOTllTO, LKOVOTllTO AE[OVOll~. LKOVOTllTO 8EPI-ILKI'j~ KOTEpyoo[o~. 

To OlliJELO OTI'jpL~llC: TWV 6~6VWV OTOU<; TPLI3Eic; KUALOll<; I'J OA[08llOll<; 

(arpocp£ic;) nptn£1 va A£1av8ouv 0£ KOTOAAllAO AELOVTLKO llllXOVI'jiJOTO (pe­

KTL<j)tt). LTOXOC: TTl~ AELOVOll<; TWV OTpoq>twv ELVOL 111-lELWOll TTl<; Ent<j)OVELO­

KI'jc; TPOXUTllTO~, WOTE VO EAOTTW8E[ 0 OUVTEAEOTI'jc; Tpti31'J~. TOUTO ELVOL 

Oll1JOVTLK6 YLO TllV KOAI'j OUVEpyOO[O TOU<; IJE TO tOpOVO OA[08llOll<; (KOU~l­

VETO) aM6 KOL YLO TT"]V EnLTEU~T"] 0Kpti3ELO<; OTT"] OLOOTOOT"]. H OLOOTOOT"] TT"]<; 

OLOIJtTpoU TTl<; OTpOKTOU OTO OlliJELO TOU OTpO<j)tO OllAOOI'j , nptneL VO 13pi­

OKETOl IJtOO OTO 6pLO OVOXWV nO~OnOLTOUVTOL YLO TTl OWOTI'j TOno8tTllOI'J 

TTl<; OTOV EOWTEptK6 OOKTUALO TWV eopavwv KUALOll~ (pOUAIJOV), I3A. Ev6Tll­

T09.2. 
To £LOll TWV OTpoq>twv, nou OUVI'j8wc; OLOIJOpq>WVOVTOL oe a~ovec;-o-
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TpaKTOu~. cpalvovTm OHJV ELK. 9.1 aT. 

AKpaioc; 
(1Jc:TWntK6<;) 

EVOLcliJWOc; 
eyKapmoc; 

KWVLKO<; 
KOXALWT6c; 

A~OVLK6c; 

F <ll6pTL01l 

ElK. 9.1oT Ei617 arpocpt wv KOl ouv6.J.l£lC: nou napaAaJ.1{36.vouv 
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9.1.5 Iuv8r'JKE<; AEITOUpyia<;-KOTOnOVI1011 

' Onw~ tX8t rlOil ava<p8p88[ mo navw, Ot al;ove:c; KOTanOVOUVTOt IJOVO 08 

KOIJI.J.IIl, 8VW Ot aTpOKTOI, OUVr'j8W~ , 08 TOUTOXPOVIl KOIJI.J.IIl KOI OTpEI.J.IIl . H 
KOTanOVIlOil TWV mp6KTWV aVTLOTOtX8L 08 OUV88Til <p6pTLOil Kat 8LVat tota[­

T8pa nof..unAOKil ll 11a81l11aTLKr'j Til~ av6AUOil. Ita va IJnoptooUIJE va avn­

Ail<p80UIJ8 TO £loo~ TWV TQ08WV nou Oll!JtOUpyOUVTat OTO £0WT8ptK6 !Jta~ 

OTpOKTOU, 8VW aUTr'j UnOK8tTat 08 OTptl!Jil , yta Va IJETa<ptp8t TllV anatTOU­

IJ8VIl ponr'j af..Aa Kat 08 KOIJl!Jil Myw TWV 8yK6pOLWV <popTLWV Til~ · 

Ot ota~a81JL08t~ , Ot O<pllVaUAaKE~ Kat onOLaor'jnOTE otaiJOp<pWOil Til~ a­

TpOKTOU npoKaA8[ "8yKOnt~" OTilV 8nL(j)QV8tQ Til~ tXOUV W~ OUVtn8ta Til 
"ouyKEVTpWOil TCJOEWV" OTa OlliJE[a 8yKonwv. Kma TOV unof..oytOIJO Til~ 

mp6KTOU 08 OUVaiJtKr'j KOTanOVIlOil ll napOIJETpO~ auTr'j £lvat tota[T8pa Oll­

IJaVTLKr'j Kat nptn8t va AaiJ~OV8TOL un6l!Jil. Ita va 1J8tWOOUIJE Til "ouyKt­

VTPWOil TQ08WV" OTL~ ota~a81JL08t~, ota1JOp<pWVOUIJ8 Ta 8V Myw Oll1J8[a ~8 

!Jta IJIKpr'J OKTiVO KOIJnUAOTilTO<;, 8QV aUTO 8LVat A8tTOUpytKQ OUVOTO. 

0 unoAoyiOIJO<; TWV OTpOq>EWV napOUOLQ~8t apKETt~ totatT8p0TilT8~ KQL 

ouvr'j8w~ anatT8l noMnf..oK8~ 1Ja81l1JaTLKt~ np6~8t~ . Evo8tKTLK6 1JnopoUIJ8 

AOLnOV va ava<ptpOUIJ8 OTL Ot OTpO<p£1~ nptn8t va unof..oy[~OVTQL 08 aVTO­

Xr'J, 08 8tp1JaVOil (Myw Tpt~r'j~) Kat OE 8tOtKr'j (£nt<paV8taKr'j) n[Wil. 

9.1.6 Tono8tTI10il·AEITOupyia -ouvTr'JPilOil 

H TOno8tTil01l TWV aTpOKTWV OTO OUVapiJOAOYillltVO llllXaVtOIJO npay1Ja­

TOnOt8LTat, a<pOU npooap1J0080UV OTOU~ OTpO<p8[~ TOU~ (~A. EVOTilTa 9.2) 

TO topava OA[081lOil~ r'j KUAtOil~ 118 Ta ono[a 8nLTUYXOVETQL ll OTr'jpt~ll TWV 

8V Myw OTpOKTWV. H ota!JOp<pWOil TWV OTpo<ptWV, WOT8 va IJnOpOUV va 

08X80UV Ta topava TOU~, 8LVQL avTtKELIJ8VO nou 8a 8~8Ta088[ OTilV En01J8-

VIl Ev6TilTO 9.2. 
~lliJaVTLKO xapaKTilPtOTLKO Til~ A8tTOupy[a~ TWV mp6KTWV 8LVQL TO 6£­

Aoc; KaiJI.J.IIlc; nou anoKTouv an6 n~ 8YK6pme~ ouv61J8t~ nou otxovTat KOT6 

Til OUVEpyao[a TOU~ 118 OTOtX8[a QAAWV mp6KTWV. EVTOVOT8pa EIJ<pav[~8-

Tat aUTO TO <paLVOIJ8VO 000 1JtKpOT8Pil 8LVQL ll Ot01J8Tp0~ Kat 000 1JEyaAUT8-

po 8LVQL TO llrlKO~ Til~ mp6KTOU. To np6~Ail1Ja auTO npoKaA£1 KOKrl OUVEp­

yaoia IJ8Ta~U TWV OOOVTWTWV TPOXWV Kat une:p8Ep1JOV011 TWV Ei5paVWV 
Myw Til~ ywvtaKr'j~ 8tOil~ nou na[pVOUV Ot OTpO<p£1~ 8~QLT[a~ TOU OlliJaVTL- . 

KOU ~tf..ou~ KOIJl!Jil~· 

AUTO nou nptn8t £nLOil~ va np008X88[ KQTQ TO OX80taOIJO TWV mp6-

KTWV-a~6VWV 8LVat ll 8Ep1JOKpaoia AEITOUpyiac; TOU~, nou OUVr'j8W~ £!Vat 
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OX£TLKO Ut.IJllAll (aUTO £~0pTOTat Kat an6 TllV LKOVOTllTO 1\[naVOll~ TWV £­
opOVWV TOU~). H Ut.IJllAll 8£pl..l0Kpao[a npoKOA£[ OLOOTOAi) TWV OTpOKTWV, 

yt' QUTO Kat nptn£L KQTO TO OX£0LOOI..l0 TOU~ VQ naptX£Tat 11 ~UVCTOTilTC a­

~OVIKJl<; £Atu8tpiac; KtVllOll~ - rta ro Myo aur6, nptm:t va tx£t w tl\£y£l 

Kar6M11l\o~ runo~ £opavou, 131\. KOL Ev6TllTa 9.2. 
H KOM) AOLnOV A£LTOupy[a TWV OTpOKTWV-O~OVWV 0TllPt~£Tat OTllV IKC­

VOTTOirlTIK~ AfnaVOf) TWV £0pCtVWV TOU~, yt' QUTO Kat npsn£L VO y(V£TQL OU­
V£Xr'Jc; KOL £nll..l£Alli..LSVO<; SA£YXO<; TTl<; OUVOTOTJlTO<; 1\(navor'jc; roue;. 

9.1. 7 Ixt~laOIJ6<; aTpaKTwv-a~6vwv 

KOTO TO OX£0!001.10 TWV OTPOKTWV - a~6vwv nptn£L va KOTai30.AA£TOL npo­

on0.8£LO, wor£ va olvovrat nM)pwc; ot otaorao£tc; roue;, 1.1£ rp6no 61.1wc; nou 

£UKOAO VQ KOTQOKWO~OVTOL 0£ £PYOA£lOI..lllXOVt~. 

+ !:J.£v nptn£t, 0111\ao!'), va olvnat 11 iota otaorao11 ou6 cpopt~. 

+ nptn£t va Ka8opl~ovrat ot otal3a81.1lo£t~ (naroup£~) 1.1£ avacpopa an6 

TO l.ltTwno (OKPll TOU O~ova) , an6 TO OnO[O £[Vat OUVOTO VQ y [V£1 11 

£V l\6yw l..ltTPllOll KQTO TTl OUyKpOTllO!'J TOU OTOV T6pvo. 

+ Ot OLQOTOO£L~ TWV O<pllVOUAOKWV nptn£L va O[VOVTOL 1.1£ TtTOLO Tp6-

no WOT£ VQ l..lnOp£[ VQ l..l£Tpll8£i 11 l..l£TOT0nt0ll TOU KOnTLKOU TTl~ <ppt­

~Q~ KQTO TllV KOn!'j TOU~. 

+ nort 0£V Tti..LVOUI..l£ TOU~ O~OV£~ KQTO TO l..l!'JKO~ TOU~. 

+ rta VQ npoootop[OOUI..l£ TO l368o~ OTOU~ O<pllVOUAOK£~ KOVOUI..l£ £­

YKOpOLa TOI..l!'J 0£ 0111.1£[0 nou VO npOOOLOp[~£TQl TO 130.80~ TOU O<pll­

VQUAQKQ !') l..l£PLK!'j TOI..l!'J (£0V 0£ 8£1\0UI..l£ va OWOOUI..l£ nl\!'Jpll £YKOp­

OLQ TOI..l!'J) . 

+ 2:rou~ orpocpd~ Kat O£ 6noto 0.1\l\o 01ll..l£lo anatT£tTOL, nptn£L va 

npooOtop(~£TOL OUI..lf30ALKQ 11 nOLOTllTO £nl<pCtV£lO<; (l\£iaVOJl). 
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Z5 
f zs 

11!8 

TOIJ.ri B-B TOIJ.r'j A-A 

ElK. 9.1l; Xxt:otaaJ.I6c; arpaKTOU 

9.2 E~PANA- EI~H E~PANON 

9.2.1 n£plypacpi'J OpiOIJO~ 

Ta topava dvat TO OTOLXeLO nou OTI')pi~OUV TL~ atpOKTOU~ OTO "OWI10"-f30.011 

TTl~ llllXOV~~ . won: va £nLTUYXOV£Tat 11 n£pi0Tp0q>I'J TOU~. Eav OEV un~pxav 

TO topava, 11 nEplOTpO<p~ TTl~ atpOKTOU OTL~ 8£0EL~ OT~pl~~~ TTl~ Sa npoKa­

AOUOE Ulj.JllM~ 8EP110Kpao[c;~ Myw Tplf3~~. OLOOTOM, OKLVTlTOnOillOTl (00.­
YKWilO) Kat TEALKQ QOTOXL0-8paUOTl TTl~ atpOKTOU. LTTlV ELK. 9.20 <pO[VOVTat 

topava .KUAIOI')~ Kat oAio81')01')~ E<pOPilOOilEVO OE E~OpT~IlOTO llllXOV~c; . 

ElK. 9.2a Eopava oMaBrJOT]c; unapxouv amv £KK£vrpocp6po Kat am arpocpaAocp6-
po a~ova, E:VW OTOV CJ~OVQ an']pt~T]c; TWV TPOXWV TOU QUTOKIVI']TOU unap­
xouv f:opava KuAtaT]t;' (pouAJ.Iav). 
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H OT"H.l0VTLK6n:pll OLO<popa l..l£TO~U e:lipavwv oAi09110'1<; (KOU~LVETO) KOL 

£opavwv KUALOllC: (poUAI..lOV) £0TLO~£TOL OTO £[ooc; TllC: OVOnTUOOOI..l£VllC: 

TPLf3flc;. ho topovo o/..io8llOllC:, l-l£TO~u Twv ouo e:mcpovw.l:Jv oTpocpto (o­

Tp6.KTou) KOL e:opavou, ovomuoonm TPLf3rl o/..io8llO'lC:· Km ovo1-16.~nm t ­
TOL, OLOTL ll 1-lLO £nl(j)OV£LO (TOU OTpocpto) OAL080[V£l navw OTllV £nL<pOV£LO 

Tou £opavou. 

AvTi8£TO, OTO £lipava KUAIO'l<; £nLTUYXOV£TOL n£pl0Tpo<pfl TOU OTpocpto 

we; npoc; TOV £~WT£pLKO OOKTUALO TOU £opavou (pOUAI..lOV) 1-l£ TllV KUALOll 

TWV OTOLX£LWV KUAIO'l<; (ocpoipe:c;, KUALVOpOL, KOAOUpOL KWVOL, f3op£AO£Lofl), 

nou f3p[OKOVTOL l..lETO~U £0WT£pLKOU KOL £~WT£PLKOU OOKTUA[OU TOU £op6.­

VOU. Eow OVOnTUOO£TOL Tp16rl KUAIO'l<; KOTO TllV "KUALOll" TWV OTOLX£iWV 
KOL TO <pOLVOI..l£VO TOUTO £LVOL T£A£LWC: OLO<pOp£TLKO on6 OUTO TWV £0p0VWV 

oAi08llOllC:. 
T6oo 01-lWC: OTO topovo OA[08llOllC: 600 KOL OTO topovo KUALO!lC:, ll KO­

TOKOpUcp'l liUVOIJ'l , ll nOIOTilTO TWV OUV£pya~OIJEVWV £nlq>OV£1WV (TPOXU­

TllTO £nl(j)OV£LWV) KOL ll AinOVO'l £nllP£0~0UV TO noo6 TllC: £Vtpy£LOC: nou 
KOTOVOAWV£TOL YLO TllV n£pl0Tpocpfl TOUC: (KOL KOTO ouvtn£LO XOVETOL) . 

nptn£L f3£f3mo VO TOVLOOUI..l£, £OW , OTL TO topovo KUALOllC: (pOUAI..lOV) txouv 

KOAUT£p0 (Ul)JllAOT£po) OUVT£A£0Trl an6li0011<; (l..lLKpOT£Pll OnWA£LO £Vtp­

y£LOC:) on6 To topovo o/..io8llO'lC:· To topovo KUALOllC: f3tf3mo e:ivar nro a­
Kpr6a Kar lie:v 1Jnopouv va ronoee:r.,eouv navrou (yLo nopao£LYI..lO, oTouc; 

oTpocpe: ic; Tou oTpocpo/..ocp6pou a~ovo nptne:L vo Tono8£T!l8ouv topovo 

oA[081lOllC: KOL 1-lOALOTO OLOXWPL~OI..l£VO) . 

9.2.2 IKon6c; nou e:l;un11pe:rouv 

To t opovo £nLT£AOUV TOUC: nopOKOTW OKOnouc;: 

+ EmTptnouv TllV ne:prorpocpr1 TllC: OTpOKTOU nou OTllPL~OUV . 

+ Me:ra6r6a~ouv nc; liuva!Je:rc; (o~ovLKtc; KOL OKTLVLKtc;) on6 TllV 6.Tpo­

KTO npoc; Tll f30011 TllC: 1-lllXOVflC:. 

+ EmTptnouv (m8ovwc;) al;ovrKr1 1JETar6nro11 TllC: mpaKTOU, woT£ vo 

nopOAOI..lf30VOVTOL OL l..l£TOTOnio£LC: Myw OLOOTOAflC: Touc; . 

• <!>8pouv (m8ovwc;) oywyouc; - unoooxsc; AlnaVO'lt;, WOT£ vo OLOTT]pOUV 
XOI11lMC: 8£P110Kp00l£C: KOTQ TTl OUV£pyoo(o TOUC: 11£ TT]V OTpOKTO. 

+ 0pL011EVOL TUnOL e:mTpsnouv TT]V ne:pLOTpocpr'] mp6KTou 11£ 11LKp6 ocp6A- · 

110TO £U8uyp61111LOllC:· 
+ EmTptnouv (m8ovwc;) IJ1Kp£c; KAioe:rc; TllC: OTpOKTOU we; npoc; TOV op­

XLKO O~OVO n£pl0Tpocpflc; TllC:· 
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9.2.3 Tun01 KOI KOTI'}yOpi£c; 

(a) Av6.A.oya ~£TIC: ~UV0~£1<; nou napaAa~J36vouv TO 8opava, OUTO OLO­
KplVOVTOl 0£ O~OVIKO, (31\. ELK. 9.2(3 KOL £VKOp010, ELK. 9.2y . 

. A~ovac; 

<!>6pTlOT'J 

E1K. 9.26 A~ovtKa topava 

<!>6pTlOT'j 

A~ovac; 

(KuplO OWIJO) 

ElK. 9.2y EyKapata topava 

(6) AvaA.oya 1.1£ TO £i~oc; Tl'}c; Tpi61'Jc; nou avamuoonm om topava, auTo 

OLOKpiVOVTOl 0£ d)pava oAiCJ81'}CJI'}c; , [31\. ELK. 9.20, 6nou KUpLOPX£[ 11 

TpL[31'] oAlo8110ll<:; KOL o£ t~pava KuAiol'}c; , [3,\. ELK. 9.2£, 6nou avamuo­

onm TpL[31'] KUALOll<:; , WOT£ VO £nLT£UX8£i 11 n£pLOTpa<pl'] TTl<:; OTpOKTOU. 
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ElK. 9.2Z> 'Eopava oMa8f70f7C: 

r 
d D 

E1K. 9.2£ 'Eopavo KUAtOf7C: 

(y) Aval\oyo llE TOV Tp6no A£1Toupyia~ . OLoKplvovTOL oE topovo auTopu9-

IJIOTa, f3J\. ELK. 9.2oT, TO onolo "nopoKol\ou8ouv" ouT61.lOTO TllV nopo­

l.lOP<PWOll TOU OTpo<:pto nou npOKOAELTQL on6 TTl <:p6pTLOll TTl~ mpOKTOU 

KQL OE OTa9£pa, f3J\ . ELK. 9.2~, TO ono[O E<:pOPI.lO~OVTQL Oe mpOKTOU~ 
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nou napaiJtvouv npaKTLKa anapa1J6p<j)wn:c; KOTa TrJ <j)6pnol'] wuc;. 

ElK. 9.2aT Auwpu8ptaTO topavo KUAtOTJC: 

ElK. 9.2z; L.ra8t:p6 topavo KUAtOTJC: 

9.3.4 Mopq~oAoyiKO xapaKTilPIOTIKO·UAIKO KCTCOK£Urlc; 

To topava oA.io8'10'lC: anon:A.ouvTOL an6: 

+ Tov Tpl6ta nou £ivm KOTOOKWOOIJtvoc; an6 ota<j)opa uA.tKa, 6nwc; 

XUTOOLO'lPO, IJnpoUVT~O, op£iXOAKO, ljJWOapyupo, A£UK6 IJETOAAO 
(20%Zn, 14,5%Sb, 1 ,5%Cu, 64%Pb), KpOIJOTO IJOA.I.Jf3oou-op£tXOAKOU 



196 LTOIXEIA MHXANON- LXELliO 

aMa KOL OUV8£TLKO UALKO, 6nwc; teflon , <.p[~.m£p (n£nLW11EVO XOPTL). 0 TpL­

~tac; elvm To e~apnwa nou tpxnm ae 611£011 ena<.pfll1£ TTl oTpe<.p611£Vll 6-
TpaKTO, YL · auT6 KaL anmT£iTm 11 Ainavo11 Tou. H Ainaval') ouvfl8wc; ylvnm 

11£ OpUKTi:ACIO. Ynapxouv ~t~ma KQL OUTOAinOIVOJJEVOI 11 OUTOAinOVTOI 

TpL~£ic; OAL0811011C:, OTOUC: onolouc; 11 A.lnav011 £nLTUYXOV£TaL 11£ ypaq>iTI'). 

LTTlV ELK. 9.211 <.palvovTm apKna £lOll TPL~twv oA.lo8TlOllC:· 

ElK. 9.21'J Eio17 rpL{3twv oil.iaB17a17c; (Kou(Lvtm) 

+ To OWI10 £LVQL TO £~0PT11110 nou OTO £0WT£pLK6 TOU <.p£p£L TOV TpL~ta 

KaL apKntc; <.poptc; anOT£A£[ TQUTOXPOVQ KaL 6001') OT!lpl~l')<; OAllC: 

TllC: topaOllC:, ~A. ELK. 9.28. To OWJ..IO TOU TpL~ta ouvfl8wc; £[VOL KOTa­

OK£UOOI18VO an6 XUTOOfi5'lpO, aAOUJ,JfVIO f] &li51KO nAOOTIKO . 
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Ta topava KUAL011c; anon:f..ouvTm an6: 

+ Tov £OWT£PLK6 oaKTUALO 

+ Ta OTOLX£[0 KUAL011<; (a<palp£c;, KUALVOpOL, K6Aoupot KWVOL, A£nTO[ 
KUALvi5poL-"(3£Mv£c;", (3ap£M.KLa f] KWVOL) 

+ Tov KAw(36-8f]K11 TWV OTOLX£lwv KUALor]c; 

• T ov £f;WT£PLKO OQKTUALO 

Ta OTOIXEia OUVEpyaaiac; TWV e:i5pavwv KUA1011<; (WWT£pLK6<;-£~WT£pLK6c; 

OOKTUALO<; KOL OTOLX£[0 KUALOfl<;) KOTOOK£UO~OVTOL an6 KPOIJOTWIJEVOU<; XO­

AUI3£c; Ulj.J11AWV anam']O£WV (XPWIJlOUXOU<;-XPWIJOVLK£ALOUXOUc;) , AE:Iaivo­

VTOI £nl<pOV£10Kcl KQL UnOK£LVTQl 0£ £nl<pOV£10KI') 9E:p1JIKI') KOT£pyaaia , W­
OT£ VQ anOKTijOOUV 0111JOVTLKij £nl<pOV£IOKI') 0KA11POTI1TO KOL VQ IJEVOUV 

npaKnKa anapa1J6pq>wTa Kma Tfl A£LToupyla TOuc;. :L111v ELK. 9.2L q>alvo­

vTm Ta £nLIJEpouc; TIJriiJOTO £v6c; 1JOv6oq>mpou £5pavou KUALOflc; (pouf..­

IJOV), £VW OT11V ELK. 9.2La 11!30011 (8iJK11) TOn08ET11011<; £v6c; POUAIJOV. 

(J 

0 a. .... 
"' ::1. 

·0 
K5 
·S:C 
:.:: 
a. 
"' .... 
3 

u..r 
LlJ 

(J 

0 a. .... 
"' ::1. 

·0 
K5 
,_; 
3 
0 

LlJ 

n.x.zup6 

nMtoc; 

EowtzpLK6c; 
OOKTUALO<; 

.,._-r- TpoxL6 ocpalpac; 
OTOV £~WT£plKO 
OOKTUALO 

ElK. 9.21 MopcpoAoytKQ xapaKTTJPIOTIKQ t:v6c; JJOV6acpatpou t:opavou KUAtaf)c; pouA­

JJCIV} 
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ElK. 9.21a "Gr']KTJ" arr']pt~TJC; pouAJlav 

Ta 8opava KUALOll<:; xapaKTIJp(~ovrm ouvf)8wc; an6 ntvn: xapaKTr]pe:c;. 
Onwc; (j)alvnm on1v ELK. 9.2Lf3, o npwToc; apL8J..l6c; OX£Tl~nm J..lE To elooc; 

TOU pOUAJ..lOV, 0 ~e:(m:poc; J..lE H] "O£Lp6" nAOTOU<:;, 0 TpiTOC: J..lE H] "o£Lp6" 

H]<:; £~WT£pLKr'j<:; OLOJ..lSTpOU KQL TSAO<:; an6 TOV apL8J..lO nou O!lJ..llOUpy£[TQL Q­

n6 TO TtTapTo KOI ntt.mTo 4Jil<PLO npoKumet 11 OLOJ..l£Tpoc; TOU £OWT£PLKOU 

OOKTUALOU , £0V noManAOOL008£l 0 apL8J..lO<:; QUTO<:; J..lE TO 5 (E(j)OOOV TQ 
4Jr](j)LQ QUTO dvm ~ 04) . 
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223 544 
213 524 
232 543 
222 523 
241 323 542 
231 313 522 
240 303 
230 332 534 

112 239 322 514 
(1)23 302 533 
1(0)3 331 513 
(1) 22 294 330 532 

(0)33 1(0)2 293 320 4(2)3 512 
(0)32 1(1)0 292 329 4(2)2 511 

I 
llit-.IIZ 

Beanng s1ze 
senes d/5 

,-·-·-~,. 

00000 
Bearing series 

NU (0)4 
NJ I0)4 
NUP !0)4 
NU23 
NJ23 

6(0)4 NUP23 
623 NU (0)3 
6(0)3 NJ (0)3 
(60) 3 NUP (0)3 
622 N (0)3 
6(0)2 NU22 
(60)2 NJ22 

16(0)1 NUP22 
630 NU (0)2 
6(0)0 NJ(0) 2 

16(0)0 NUP (0)2 
619 7(0)3 N (0) 2 
618 7(0)2 NU10 

EtK. 9.2tJ3 Turrorro{ryary c:op6.vwv KuAtaryc; 

9.2.5. Iuv9f1Kec; A£1Toupyiac; KaTan6VI'JOI'J 

(0)3 
(0) 2 

l:TllV ELK. 9.2.ty q>O(VOVTQL Ol TUnOI TWV £~PclVWV KUAIOI')<; nou OUVJi8WC: 

XPllOLI.lOnOtOUVTat, TO XOPOKTTlPLOTLKQ XPriOTlC: TOUC: Kat TO £lOOC: Kat TO l.lE­
y£8oc; Twv cpopT(wv nou 11nopouv va cpepouv. 
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'Ol'((ll>IOQ 9>11d3l(l)33 1101 3Ti UO:;JXO 
30 no1>19d10 )U113Ti9dl3dl0 )l.Jl UOJ'(>IIfd>i1Ti 

11nou:;Jdl1113 ·o]ldodl 9>1111o3o 9>11111olil!o 11nod:;J<t> 

·llnooi,!Adnol13'( 011 mA 'l!03Jlllf>I11103o 0111911 
13Xd911n 011 13ll:;JdU ·)lJOUII9llDl0>1 9dodl(f>111103o 

0119Ti O)Ti Ul 910>1 O)ldOdl Q>I111030 10>1 9>111111>10 
0'(9A3Ti llnOd:;J<t> 'll(!ld10dlO !:>9Ti91do )0'(9A3v-J 
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~ "0 
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c 
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a>Q 
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-8.§ 
~0 
< 0 
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b.~ 
-<0 
0 < f) 0· 

(')~ 
6 8 
.e;"' ~.0 
f) 

~ 
0 
< 0· 

~ 0 
-5 
0 

Ol'i73X~ -NONifXHII'J lfi3XIO.l~ OOZ 
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<l>tpOUV ~EYOAO OKTlVlKQ Kat O~OVlKO 
¢0pTla ~£ ~£TOpaA.A6~£VO ~ty£8oc; 
<popTlou. Tono8nouvmt KOTO ~EUY'l· 

<l>tpouv OKTlVlKO Kat ~Eyal\a Q~OVlKO 

<pOpT[Q KQl npoc; nc; OUO Q~OVtK£<:; 
<poptc; KOTOnOVT")OT")<:;. 

XpT")at~OnOlOUVTOl 0£ papttc; KOTOOK£Utc; 6nou 
napouatO~OVTat ~£mpal\A6~£VO Kat ~£y6A.ou 
~£yt8ouc; Q~OVlKQ Kat QKTlVlKQ <pOpT[Q. 

<l>tpouv T£p6ona OKTtVtK<':! <popTla al\l\6 6Xt 
a~ovtK<':!. "Exouv nA.EOVEKTJi~ma XPTiO'lC: o £ 
~tKpOU ~£yt8ouc; KOTOOK£Utc; Ji 6nou n£pt­
opl~£TOl T") £~WT£ptKJi OlOOTOOT") TOU EOpOVOU. 

<l>t pOUV T£p00Tl0 Q~OVlKO <pOpT[O 
al\l\6 6Xt OKTlVlKO. 

ElK. 9.2.1y EioT} eopavwv KUAtaT}c; 
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9 .2.6 T ono8tTI'IOI1·AtiTOupyia-ouvn1PI'IOI1 

T 6oo To topovo o.\io81lOilC: 6oo Kat m topovo KUALOilC: nptm:L vo rono8t­
T118ouv ~£ KOTOAA11A0 Tp6no, WOTE VO AELTOUpyouv XWpic; np6f3Aili..10TO 1..1£­

TO TllV EQ>OPI..lOYTl TOUC: OTOUC: l..lllXOVLOI..lOUC:. ~lll..lOVTLKO np6f3Aill..10 TllC: OW­

OTI'jc; TOno8ETilOilC: eivm ll OLOTI'JPilOil Ol..lOLOI..lOPQ>OU KOL KOTOAAilAOU 1..1EYE-
8ouc; "l>IOK£VOU AtiTOUpyiac;" 1..1ETO Til OUVOPI..lOAOYilOil TOU EOpOVOU. To 

"OUJKEVO" EmtptnEL TllV EAEU8EPil OXETLKI'j KiVIlOil OTpOq>EO-EOpOVOU OUI..l­

q>WVO 1..1£ TLC: npOOLoypacptc; TOU KOTOOKEUOOTI'j. ~TO Olll..leiO TOn08ETilOilC: 

Twv eopavwv Kuptapxouv ouvap~oytc; ouocp•v~l'lc; 01 onoiec; txouv we; a­
noTt.\eol..la TllV napa~6pcpW011 TWV l>OKTUAiWV TOU tl>pOVOU 1..1ETO TllV TO­

no8ETilOI'J TOU. 
~TTlV ELK. 9.210 KQL 9.31£ q>OLVOVTOL EVOELKTLKO aral)la OUVOp1JOA6y'lO'l<; 

Kat anoouvapj.loA6y'lO'l<; pOUAilOV an6 6~ovo OVTLOTOLXO. 

noTt XTunmm 1..1£ ocpupi 

Tono8etoUIJ£ ow.\l'jvo 
OTOV £0WT£PLK6 OOKTUALO 

KOL TOT£ XTUnOIJE 1..1£ ocpupi 

'OXL XTUnlliJO £~WT£pLKou 
ooKTuAiou, 6mv txouiJ£ 
OUOQ>LY~Il OTOV £~WT£pLK6 

OOKTUALO 

LUVOPIJOAOYilOil 1..1£ Til f3ol'j8£LO 
poOtA.oc;-oq>LKTI'jpo 



LUVOpiJOADYilOil 
IJE nptoa 

8Ep1JOV01l 0£ .\QOL 
npoc; OLOOT0.\1'] 

KOLOUVOPIJOAOYilOil 
IJE TO XEPL 

xwpic; niw11 

'EA.eyxoc; OLOKEVOU 
IJE filler 

J\inavoT} IJE ypaoo 
KOL opUKTEAOLO 
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ElK. 9.21~ XuvapfJoA6yTJOTJ pouAfJ6.V 
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LTTiPl~ll TOU O~OVO 
OTilllEYY£VIl 

AnoouvawoMyllOil 11£ 
£~0AKEO ouyKpaniJVTOC: 
TOV £0ulT£plK6 OOKTlJAlO 

AnoouvapllOAOYilOil 
p0UA!10V an6 WWT£plK6 
TUilTIOVOU 

AnooUVOP!lOAOV!lOil 
OUTOpU8j.ll~Oj.l£VOU 
pOUAj.lOV 

ElK. 9.2u: ArroauvapJ-1oA.6yTJOTJ pouA.J-16.V 
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ILa va AerToupyt;oouv o~aM T6oo TO topava oAio81lOilC: 6oo KOL Ta t­
opava KUALOilC:, £LVQL anapaiTilTil ll Ainavot; TOUc;. H AinaVOil TWV £i5pavwv 

o.A.io81lOilC: yiv£TOL ouv!l8wc; 11£ opuKTtAmo ouyK£KPLI1tvwv npoi5Laypa<pc.i.lv, 

TO ono[o £LOXWP£i OTO OLQK£VO 11£TO~U OTpo<pta KOL £0p0VOU KQL 11£LWV£l 

TO OUVT£A£0Tll Tplf3llC: OA[081lOilC:· ILa VQ £nlT£UX8£[ QUTO, nptn£L TO opu­

KTtAOLO VO tX£L O<p£v6c; Til OUVOTOTilTO va £10XWPti0£1 OTO l)r6K£VO IJETO~U 
0Tpo<pta-£i5pavou, O<p£Ttpou va ~I'JV KOTQOTpEq>£TQI (Myw TllC: Ul)JilAllC: 

8£P110Kpaoiac; nou QVQnTUOO£TQl OTO Olli1£LO £na<p!lc;) TO film TOU ALnOVTL­

KOU nou Oll11LOupy£iTOL 11£Ta~u Twv ouo OX£TLKO KLVOUIJ£VWV £m<pav£Lc.i.lv 

(OTpO<pta-£i5pavou). Kma ouvtn£LO, TO XOPOKTilPLOTLKQ TWV ALnQVTLKWV 

OX£TL~OVTQL O<p£v6c; 11£ TO n6oo A£m6pp£UOTQ £[VOL, O<p£Ttpou 0£ 11£ Til 

8£P110Kpaoia, OTilV anoia XOVOUV TI'J IKQVOTI'JTO AinaVOI'Jc;, OllAOOll TO I~W­
l)ec; Touc; ~erwveTar T6oo nou TO film TOU .A.mavTLKou i5£v £iVOL ouvm6 va 

OLOTilPil8£[ KQL KQTQOTpt<p£TOL £~QLT[ac; TllC: Ul)JilAllC: 8£p1JOKpaoiac;. 

OpuKn':}..mo 

E1K. 9.21aT 2uvT]Bf:an:pot rp6not MnavaTJc; E:opavwv oMaBTJOTJC: Kat KUAtaTJc; 
J.lE: OPUKTf:llato 

LTilV ELK. 9.2L~ <paivovTOL 11t8oooL .A.inavollc; 11£ ypaoo. nptn£L £i5c.i.l va 

Olli1£LWOOU11£ OTL unapxouv KOL OUTOAinOIVO~£VQ topava OA[081lOilC:, [3.\. 

ELK. 9.21l. H Ainavoll Twv £i5pavwv auTc.i.lv £mTUyxavnm 11£ ypa<piTil, o o­

noioc; £[VOL EIJnOTLOI1tVoc; 11£ Til 11£8000 TllC: KOVLOI1£TQAAOUpyiac; ll £YKL[3W­

TLOI1tvoc; KQTQ Olli1£LQ OTilV £nl<pQV£LQ £nO<pllc; £0p0VOU, OTpO<pta. 
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~ Kat..uwa 

> .. ·.: ;·. · .. ·~ . ~. :: 
:I 
II 
II 

. . II 
. : · .. ·I ___ ----~ 

EA.ml']pto 

ElK. 9.21~ Mteooot Mnavaryc; f.l£ yp6.ao 

'E~I3oA.o 

Ta topava KUALO'l<; ALnOLVOVTOL KUp[W<; IJC: ypaoo, TO ono[o C:YKAW~[~c:­

TOL OTO OlliJc:lO AC:lTOUpy[a<; TOU c:opavou IJC: OTC:YOVWTLKOU<; OOKTUALOU<; 

(TOLIJOUXC:<;). 

9.2.7 Ixe:~•ao1.16c; e:~pavwv 

ElK. 9.2111 Xxt:otaof.16c; t:opavwv oMaeryaryc; at: TOf.lrJ 
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ElK. 9.218 LXt:otaOJ.16c; eop6.vwv KuAtaT)c; at: T)J.lLTOJ.ll'] 

9.3 IYN.6.EIMOI - EI.6.H IYN.6.EIMON 

9.3.1 nsplypaq>fl - oplo1J6~ - siC51') 

01 ouvo£01101 £lvm Ta OTOIX£la nou XPllOLilOnotouvTOL y1a TllV "tvwo11" 11£ 
OKOn6 TllV 0110Allll£TOcpop6. Til<:; ponl'jc; an6 Tll llLO OTpOKTO OTllV OAAll. 

AvaJ\.oya 11£ Tl<:; A£1TOUPYIKtc; TOU<:; AEnTOiltp£1£<:; KOL TO OKOn6 nou £nt-

T£AOUV 11nopou11£ va o1aKplvou11£ Touc; ouvoto11ouc; o£: 

+ Ira8spou~ I'] 6.Ka11mouc; 

+ KIVI')TOU~ l'j £UKOilnTOU<:; 

+ J\u6jJ£VOU~ (OUilnMKT£<:;) 

LTll OUVtX£10 8a £~£TOOOU11£ K08£ tva an6 TO Enllltpouc; £LOll ~£XWPIOT6.. 

9.3.2 Ira8e:poi 11 aKaiJnTOI auvC5e:o1JOI 

01 OT08£pO[ OUV0£01101 ouvotouv OUO OTpOKTOU<:; 11£ OKOn6 Tll ll£TOcpop6. 

Til<:; ponl'jc; an6 Tll llLO OTllV OAAll 11£ OT08£p6 pu8116, O£V £n1Tptnouv OUT£ 

TllV a~ov1Kl'] ouT£ TllV aKTLVIKI'j ll£TOT6ntoll Tile; 11lac; npoc; TllV 6.A.A.11 . 01 ou­
Vll8toT£POI TUnOI OT08£pWV OUVOtOIJWV £iVOL 0 K£AUq>WTO~ KOL 0 C5IOK0£1· 

C5fl~. 
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• Ke:Aucpwr6c:; ouvl>EOIJO<; 

ElK. 9.3a Kt:Jo.u<pwroc; auv&OJ.lOC: (ara8t:p6c;) 

Mopcpo.\oyiKO XOPOKTI')PIOTIKO·UAIKO KOTOOK£UI'}<; 

0 K£AU<j)WT6<; OUV5£01JO<; anOT£A£iTOL an6 5uo XUTOOil>l')pO I')IJIKUAivl>piKO 

K&Aucpl') nou ouvMoVTOL IJE:Ta~u TOU<; 11£ KOXAL£<; (13l5£<;) KQL OXlliJOT[~OUV t­
va KUA1vl>p1K6 86.\0IJO (KtAU<j)O<;) OTO £0WT£pLK6 TOU ono[ou un6pX£l tvac:; 

ocpl')vauAaKac; yta TllV TOnono8tT1l01l otpi)vac;, 11tow TTl<; onoiac; yiv£TOL 11 o­

IJaAi) IJ£Ta<j)opa TTl<; ponT)<; an6 TTl IJ[a CtTpaKTO OTllV CtAAll XWPL<; OA[081l01l . 

Tono8£TI')OI') - AEITOUpyia 

0 K£AU<j)WT6<; OUV5£01JOC: naptX£L TTl 5UVQTOT1lTa £UKOAI')<; KQL ypl'}yopl')<; 

anoouvap1Jo.\6yl')ol'}c; Tou, yt' auT6 KOL Tono8£T£lTOL ouvi)8wc; o£ Oll1J£la 

nou anmT£lTm ou:xvr'] anoouv5£0il Twv mp6KTwv. Ita va oouMljJouv ot 
OUV0£01JOL auTO( anmT£lTOL KOAO K£VTpOp101JO TWV OTpOKTWV, 1l ~uyo­

OT08!-IL01l 0!-IWc; £lvm OT£,\f]c; (A6yw eM£Ll)Jilc; a~OVLKr']c; OU!-1!-1£Tp(ac;) yt' 
auT6 KOL Z>e:v e:lva1 Z>uvaro va XP'lOIIJOnOI'18£1 yta ouvo£011 a~6vwv -
mp6KTwv nou n£ptmpetpoVTm IJE: noMe<; arpoq>t<;. 

AKpO 

OTpOKTOU 

B 

A 
KtAuq>oc; 

Kt }..uq>oc; B 

E1K. 9.36 Xxt:otaaJ.16c; Kt:Jo.ucpwrou auv&OJ.lOU 
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+ AIOK0£1~tlC: OUV~£0~0C: 

ElK. 9.3y !JtOKO£/Of]c; auvOE:ajJOC: (ara8£p6c;) 

MopcpoAoyiKO XOPOKTilPIOTIKO-UAIKO KOTOOK£UtlC: 

0 OLOKOELOJi~ OUVOWIJO~ anoTE.\EiTOL an6 ~UO XUTOOI~IlPOUC: tl xaAu6~1-

VOUC: ~fOKOUC: nou <pEpOUV nEpl<pEpELOKQ TpUTT£C: YLO TOn08ETT"]Oll KO­
XALIJJV, EVW OTO EOWTEplKO TOU<; UTTOPXOUV Oq>I']VOUAOK£<; YLO TllV TOno88-

TllOll O<j)!lVWV YLO Tll IJETO<pop6 Tll<; ponr']c;. ILO TO KEVTpapLOIJO TWV OUO 
OLOKWV OLOIJOP<j)WVOVTOL OTO IJETWTTO TOU<; TTOTOUp£<; ("apOEVLKr'j" OTO eva 
KOL "8llAUKr'j" OTO 6Mo). 

Tono8tTI1011- AEITOUpyia 

ILO TTl OUVOpflOAOYllOll TWV OLOKOElOWV OUVO[Of-!WV OKOAOU80UVTOL TO na­

pOKClTW ~JiiJOTO . 

APXLKO rono8nouvr01 01 ocp!lvec; oTou~ o<pllvau.\aKE~ Twv ouo mpa­

KTwv. LTll OUV£XELO OUVOp~o.\oy£iTOI K08E OLOKO~ TOU OUVOE:Of-!OU fl£ TllV 

OTpOKTO TOU KOL TO ~EUYll TWV OTpOKTWV-OLOKWV tpXOVTOl 0£ £TTOq>tl OUyK£­

VTpiKO (IJE TTl ~ofi8ELQ TWV nmoupwv OTO f-l£Twno TOU~). T£.\0~ , TOn08ETOU­

VTOL Ol KOXAf£«:; OTL<; nEpl<pEpELOKE<; TpUnEc;. 

OL KOXAiE~ ocpiyyovTOL npoo~eunKa KOL avr1~1a~£TPIKO, woTE va 1111 

OTpE~AW80UV Ol OUO OLOKOL. Ta topava OTJipL~ll~ TWV OTpOKTWV nptnEL VO 

TOn08ETOUVTOL KOVTO OTOU~ OUVO[OIJOU~ KOL VO ELVOL ~101pOU~£VO, won: VO 

ELVOL OUVOTJi ll OUVOpiJOAOYllO!l-OnOOUVOpf-!OAOYllOll OTpOKTWV KOL OUVOE­

OIJOU. H OIJOLOflOP<pll nEpL<pEpELOKJi KOTOVOIJJi Twv KOXAtwv oTo OlOKOEtof] 

OUVOEOIJO napEXEL KOAUTEPll ~uyooT08flLOll ouyKplTLKO IJE TOV KEAU<pWTO. 
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A 8 

. Eq>Op1JOOT6c; 
'KOXAiac; r 

ElK. 9.3lS t:.taKoetof]c; auvoeapoc; ae TOf.Jr) 

T 600 OjlW<:; 0 Kf:AUq>WT6<:; 600 KOL 0 OLOKOf:LOl'j<:; OUVOf:OjlO<:; analTOUV 
lTJV unapf;rl OTO CtKPO TWV at;6VWV O<PilVOUAOKWY (OlOI.IOPQ>WOTl og epya­
Af:LOilllXOVl'j) . 0 OUVOf:OjlO<:; TUTTOU ItAA&pc; jlnopei va ouvotoet at;ovec; 
XWpfc; OIOIJOpq>WOI'} O<J>IlVOUAclKWV OTO OKpa TOU<:;, rl KOL OTpOKTO jlf: n.Arl­
llVTl· Ita TOLJTO TO Myo 11 KOTOVOilrl Til<; jlO~ac; yupw ana TOV 6E;ova m:pt­
OTpOq>rl<; elVOL an6AUTO OUjljlf:TPLKrl, XOPOKlTJplOTlKO nou TOU npoaq>tp£1 
TTOAU KaAr) ~uyoaT001JI011 KOL 6pa epyao(a XWPL<; npof3ArlJ.lOTO TOAOVT<0-
oewv. 

ElK. 9.3£ 2uvoeapot runou 2£Jo.Jo.epc; 
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9.3.3 KIVI')TOi (} £UKOI.InTOI O'UVli£0'~01 

0L KLVT]TO[ Tl EUKOIJnTOL OUVOEOIJOL IJETO<ptpouv TT] ponfl an6 TT] IJLO cnpa­

KTO OTT]V QAAT] , OAAQ napOAAT]AO EnlTptnouv TT]V a~OVIK(} ~£TOTOniO'I') TWV 

QUO OTpOKTWV Tl TT] IJLKpfl KALOT] TT]<; IJLO<; npo<; TT]V QAAT] fl OKOIJO KQL TT]V a­
n6o6£0'1') OTpEnTLKWV KpOOOOIJWV KOTQ TT] IJETO<popa TT]<; ponfl<; an6 TT] IJLO 

OTpOKTO OTT]V QAAT] (6TOV 0 pu8116<; IJETO<popa<; TT]<; ponfl<; OEV ELVQL OT08E­

p6<;). BOOEL AOLnOV TWV napanavw XOPOKTT]plOTLKWV TOU<;, IJnOpOUV VQ OLO­

Kpl80UV OE "a~OVIKcl" KIVI')TOU<; OUVOEOIJOU<; fl "af;OVLKOU<;", OE "yWVIOKcl" 

KIVI')TOU<; (} "ap8pWTOU<;" KQL OE EUKOIJnTOU<; (KOTQ TO IJEY£80<; TT]<; IJETQ­

<pEpOIJEVT]<; ponfl<;), £AaO'TIKOU<; (} K6nA£p. noAA.£<; <pop£<; Ol OUO npWTOL 

Tunm £1vm ouvm6 va ouvouao8ouv oTo loLo £t;apTT]IJO. 

+ "A~OVIKcl" KIVI')TOi O'UVli£0'~01 

0L KLVT]VTO[ OUVOWIJOL QUTOU TOU TUnOU EnLTptnOUV TT] ~£Tacpopa Tl')<; 

pon(}c; an6 TT] IJLO OTpOKTO OTT]V QAAT], QKOIJO KOL OV Ol OUO OTpOKTOL ~ETC· 

TOn10'80UV a~OVIKcl . H af;OVLKTl IJETOTOnLOT] nou QVOIJEVETQL IJnOp£[ VQ O­

<p£LAETQL £LTE OE 8£p~OKpOO'IOK(} ~£Ta6oA(} nou npOKQAEL OUOTOATl fl OLO­

OTOAfl TWV OUO OTPOKTWV, £LT£ 0£ IJT]XOVLKTl IJETOTOnLOT] T] ono[a ouvfl8w<; 

O'UVl>Ucl~£TOI KOI ~£ KAiO'I') TWV OTpOKTWV (n.x OUVOWT] KEVTplKOU af;ova 11£ 

OLO<pOplKO OE l3apL6 OXTliJOTO KQL naAOLOU TUnOU QUTOKLVT]TQ IJE KLVT]OT] 

OTOU<; n[OW TPOXOU<; KQL OLWpOUIJ£VO OLO<pOpLK6). 

:A.~ovac; E~6i5ou KL~un[ou TOXUT~Twv 

ElK. 9.30T "A~OVlKQ " KlVT}TOi auvOE:Of.lOl 



212 LTOIXEIA MHXANON- LXEL'IIO 

Mopq>OAOVIKO XOPOKTI')piOTIKO-UAIKO KOTOOK£Ur'}c; 

To tva T~r']~a TWV ouvoto~WV aUTOU TOU £LOOU<; anOT£A£LTOL an6 tva no­

AUO<Jli')VO ~£ EOOXEc; , "81lAUK6" (OLa~opq:>w~tvo r'] OUVO£~tvo OTO OKpO Til<; 

~[a<; atpOKTOU), £VW TO aMo T~r']~a anOT£A£[ TO OLa~opq:>w~tvo nOAUOqli')­

VO ~£ E~OXEc;, "apO£VLK6", OTO OKpO Til<; ClAAil<; atpOKTOU. 

Tono8ETI')OI')- AEITOupyia 

Ot a~ovtKa KLVIlTOi ouvo£o~oL TOno8nouvTm OTL<; n£ptmti.Jo£L<; nou unap­

xouv ~£y6Aa avoiy~ma mpaKTWV. Ta o6vna TWV ouvoto~wv auTWV nptn£1 

va .\maivovTal taKTLKa, WOT£ va OL£UKOAUV£TOL ll a~ovtKr'] ~£Tat6mor'] TOU<;. 

Ba8oullw>~a 

L'ILOKEVO 

D 

YLO KEVTpOplO~O 

ElK. 9.3~ "A~OVlKQ" KlVTJTO{ OUVOWf.lOl 
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+ 'TWVIOKO" KIVI"JTOi OUVl>£0~01 "ap8pWTOi" 

OL ouo Olli10VTLK6n:pOL tunoL "ap8punwv" ouvoto11wv £ivm o ouvl>£­

o~oc; Cardan !'] ouvow11o~ "oTaupou" KOL o ouvow11o~ "oTa8£p!lc; raxu­

TI"JTac;" !'] OUV0£0110~ Birfield. 

c 
ro 
"E 
ro 
() 
<J llaKTUAlOK~ 
g_ aocp6A<: ta ', 
0 
w 
K) 

> 
·::J 
LAJ 

{j 
0 
:::1. 
0 
w 

K) 

> 
·::J 
LAJ 

K<:vrptK6~ ouvi5w[.lo~ (oTaup6~) 

I 
BEAOVOElOt~ pOUA[.lOV 

/ 

ElK. 9.31") ''Apepwroi" auvot:of.1ot 

Mopq>oAoyiKO XOPOKTI"JPIOTIKO·UAIKO KOTOOK£U!lc; 

OL ap8pwTOi ouvo£OI10L KOTOOK£Ua~ovtm ouv!']Sw~ an6 xaAu6a KOL ona­

vL6t £pa an6 XUTOOLOllPO. 0 OUV0£0110~ Cardan anot£A£iTOL an6 OUO 011c.pa-
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i\ouc:;, Ka8tvac:; an6 Touc:; onolouc:; ocpT]vwvnm f) ouvotnm 1..1£ o[oKo KOL Ko­

xi\1£<:; OTO OKpo K08£ OTpOKTOU. K0.8£ Ol..lq:>ai\6<:; cptp£1 Olai..I£TlKQ OUO £Op0.-

0£1<:; OTpocptWV (OTO OUVOAO T£00£pl<:; £0p00£1<:; KOL y1a TOU<:; OUO Ol..lq:>a­

i\OU<:;) 6nou 8a TOn08£TT]80UV 01 OTpocp£1<:; TWV OKpWV TOU "OTOUpou", an' 6-

nou avTi\£[Tal Kal TO OVOI..Ia TOU OUVOtOI..IOU OTaUp0£101')<:;. 01 OTpocp£1<:; t­
XOUV TT] t5UVOTOTI1TO YO KCVOUV IJIKpfl m:piOTpoq>fl yupw an6 TO 0'11J£ia 
Twv et5paaewv Touc; KOL tTOL £~aocpai\[~£TOL 11 1..1£Tacpopa TT]<:; pon!')c:; an6 TTl 

l..lla OTpaKTO OTT]V Oi\i\T], aK61..1a KOL av unO.pX£1 I..IIKpl'j Ki\lOT]I..IETa~U TOU<:;. 

Tono8i:T'10'1 - A£1Toupyia 

01 ap8pwTO[ ouvo£01..101 Tono8£TOUVTOL o£ mpO.KTouc:; nou dvm ouvm6 Ka­

TO TT] A£1TOUpy[a TOU<:; va OX'liJOTiOOUV IJIKPrl ywvia (5° tw<; 8°). 0 OUV0£-

01..10<:; Birfield naptX£1 TO ni\£OV£KTT]I..Ia OT08£pflc; TOXUTilTO<; n£p10Tpoq>flc; 
TT]<:; l..lla<:; OTpOKTOU 0£ OXtOT] 1..1£ TT]V Qi\i\T], 0£ aVT[8£0T] 1..1£ TO OUV0£01..10 

Cardan 6nou 11 oxto11 OTPOq:>wv TT]<; 1..11ac:; Kal TT]<:; O.i\i\T]<; mpaKTou e~apTa­
Tal an6 Til ywvia TWV l)(Jo OTpclKTWV. H 01..1ai\l'j A£1TOUpy[a TWV ap8pWTWV 

OUVOtOI..IWV OTT]pl~£TQL OTT] OUOTT]I..IaTLKI'j i\[navol'j TOU<:; 1..1£ ypaoo, WOT£ TO 

OT]I..I£[a £0p00£WV TOU "OTOUpou" OTO OUV0£01..10 Cardan f) TOU O(j)OlpiKOU 

~oi\~OU TOU OUVi5tOI..IOU Birfield va OUV£pya~OVTOI api..IOVIKQ 1..1£ TOU<:; aVT[­

OTOLXOU<:; Ol..lq:>ai\oU<:; TOU<:;. 

B 

ElK. 9.38 LX£i5LaOJ.16c; apBpwmu auvi5taJ.Iou Cardan 
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+ EuKal.mToJ-e:AaoTJKoi ouvl>e:o1JOI 1'1 K6nAe:p 

OL EA.aonKol T'j £UKa~.mTOL ouvow110L XP110li10nOLouvTm ouvl'j8wc; one; 
an£U8£lac; 11£TQOOO£Lc; KLVT'jO£WV, 6nwc; one; OUV0tO£Lc; llAEKTpOKLVllTTlPWV 

11£ mpo.KTouc; napaywyl'jc; tpyou, n.x. avTA.l£c;, 11£LWTT'jp£c; KA.n. LTllV ELK. 
9.3L <pa[VOVTQL TUnOL £UKQI1TWV ouvotOI1WV-K6nA.£p. 

ElK. 9.31 TUnot t:UKOfJnTWV f} t:A.aanKwv auvotafJWV (K6nA.t:p) 

Mopq>oAoyJKO xapaKTilPIOTIKO·UAIKO KCTCOKEU!'Ic; 

Ot £UK011nTOL ouvo£01101 naptxouv TTl l>uvaT6TilTa IJIKpwv IJETaTonioe:wv 
Twv mpaKTwv nou ouvotouv, Kuplwc; 611wc; e:~o1.1aAuvouv Tic; an6TOIJE<; e:v­
l>e:x61JE:ve:c; IJETa6oAtc; Tile; pon!'lc; nou otxovTm an6 TTl 11la aTpaKTo, woT£ 
va 11£TO<p£p8£l auTT'j ap11ovtK6. npoc; TllV 6.M11. LTllV ELK. 9.3ta napouma~o­

VTOL Ta o<p6.A.11ma nou Elvm ouvm6 va napaA.O.I3ouv m £UKa11mot ouvo£-

01101. 
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ElK. 9.31a I£Wf..l£TPLKa a<paAf..iam ranoenr,at:wc; t:uKaf..imwv auvotaf..lwv 

Ita va mm:ux8Ei ll 01JaAf1 IJ£Ta6i6aa11 Tile; ponf]c; an6 Til 1-1ia cnpaKTO 

OTilV OAAil l-IE Til 13of]8EtQ TWV EUKO!-lnTWV OUV0£0!-lWV, KQTQOKEUQ~OVTat 

QUTO[ l-IE TtTOlO Tp6no, WOTE !-lETO~U TWV OUO T!-lll!-lOTWV nou TOU<:; anOTE­
AOUV va nape:1J6aAAovTal OWIJaTa nou napa!Jopq>wvovTal e:AaaTIKa. LUVI'j­

ewc; QUTQ TO E~OpTfJI-lOTO TWV OUVCitOI-lWV ELVat an6 q>UOIKO fl OUV8£TIKO 
KOOUTOOUK Kat OTOXO<:; TOU<:; EiVat VQ anoppoq>OUV Tt<:; KpOUOEtc; f] Ttc; OTpE­

nTtKtc; TOAOVTWOEL<:;, nou nt8avwc; npOKQAOUVTat, KQTQ Til 1-lETOq>Opa Til<:; 

ponf]c;. 

Tono8£TI10'1- A£1Toupyia 

H TOn08ETil01l TWV OUO 0!-l<POAWV TWV EUKO!-lnTWV OUV0£0!-lWV OTQ OKpa 

TWV mpaKTWV yiv£Tat OUVI'j8wc; l-IE OUVOP!-lOYfJ OUO<PlY~Ilc; f] Kat l-IE Til 1-lt­
Sooo Tunou LtMEpc; (I3A.. EtK. 9.3E Kat 9.3t). lotaiTEPil npoooxfJ nptnEt va 

OLVETat OTOV £A£XVO 0Tp£m1Kfl<; OKOIJijJia<; TWV OUV0£0!-lWV QUTWV, WOTE 

va Eivat navm tKavoi va anool3tvouv o~-ta.A.a Tile; avTiOTOtXEc; 1-l£Tal3oAtc; 

Tile; ponf]c;. 

ElK. 9.3•6 EuKaf..lmoc; auv&af..loc; at: TJf..llTOf-lr7 
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9.3.4 Au6~evo1 ouv~eo~o1 - Iu~nAE:KT£c; 

Ot f..u611£VOL ouvo£01101 r'] ou11nMKTE~ XPilOLI10nOLouvTm oe nepmn:i>oEL~ 
nou un6pXEL aVOYKil ~IOKOnr)c; KQL OTil OUVtXELa £navao(Jv~£OI')c; Tl')c; po­
nr)c; nou 11ETa<ptpOUV Ol OUVOE011EVOL OTpaKTOL, XWpic; TO OTO~tlTI')~O Til~ 

neptoTpoq>r']~ Til~ KLVIlTr']pta~ mpaKTOu. Ot ouvr']Sw~ XPilOLI10nOLoU11EVOL 

OU11nAEKT£~ AELTOupyouv Myw Til~ OVtlnTU~I')c; Tpl6r)c; OAL08r']O£W~ 11£Ta~(J 
ouo r'] neptoo6Tepwv emq>avwi.lv. Ynapxouv 611w~ KOL u~pauAIKOi ou11nM­

KT£~ OTOU~ onolou~ ll AELTOUpy[a dvm nEplOOOTEpO noMnAOKil. LTilV ELK. 

9.3Ly q>a[VETQL tva~ OU11nAEKTil~ 11£ ~iOKO Tpl6r)c; nou XPilOli10nOL£LTQL OTQ 

aUTOKLVIlTa KQL OTilV ELK.9.3to tva~ u~pauAIK6c; OU~nAtKTI')c; 11£ aVOAOYE~ 

£q>ap11oyt~. 
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t.loKoc; 
OU!lnAi:KTI1 

ElK. 9.31y XuJ.InAiKTTJC: J.I& oiaKo rptf3f!c; 

,nA.aKOKl 
anoOUilnAE:~ll<; 
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· I1cnopac; 

XAMH/\EI HPO<llEI 

nn:pOyLa 
oTpocpsiou 

YllJH/\EI HPO¢EI 
LT6Topac; m:pLoTp<:<p61..lt:Voc; 

ElK. 9.31i5 Yi5paulltK6c; OUJ1TTlltKTTJC: 

Mopq>OAOyiKcl XOPOKT'lPIOTIKcl·UAIKcl KOTOOKEUJl«; 

2:Tr]V ELK.9.3L£ qmlvovTOL OL ouv118ton:pOL llllXOVLOjlo[ A.£LTOupylac; A.u6jl£­
vwv ouvotojlwv jl£ WL<p6v£L£<:; TPLI3l']c;. 



220 LTOIXEIA MHXANON- LXE£:.10 

ElK. 9.3u: Apxr'] At:Lwupyiac; Au6J.1t:vwv auvotaJ.Iwv J.IE: t:mqJ<J.vt:Lt:c; Tpi{3r']c; 

Tono8i:T'10'1 - AEITOUpyia 

H A8lTOUpy[a TWV AU6~8VWV ouvoto~WV Tpt[3~c; E:[VQl o~aM twc; Tll OTLW~ 

nou ot Tpt[36~EVEC: mt<p6vw:c; l>Ev oA1a8aivouv ~na~u TOUC: ~ 11 oxntK~ 
TOUC: OAL08llOll dvm ~tKp~ KQL ~8T0[3L[36~8TQL npaKTLKO 6A11 '1 IOXUc; TllC: Kl­

VllT~ptac; OTpOKTOU OTllV KlVOU~8Vll. '0TOV O~WC: ~ OXETlK~ OAL08!lOll TWV 8-

nt<j)QVWDV Tpt[3~c; dvm Oll~QVTLK~, XOVETCI noA(J ~8YOAO TIJI'j!Ja Tile; IJETC· 
q>£p01JEV'lc; IOXUOc; OTO OU~nAEKTll KQL AE~8 TOTE OTL QUTOC: "of..to8a[V8L", 

KQTO ouvtnE:tQ anOLT8LTQL QVTLKQTOOTOO!l TWV 8nt<j)QVWDV Tpt[3~c; . H KQTQ­

OKW~ TWV AU0~8VWV OUVotO~WV Tpt[3~c; y[V8TQL ~8 TtTOtO Tp6no, won: 0 

o[OKOC: ~ Ol o[OKOl Tpt[3~c; (yta nOAUOlOKO OU~nAEKTll) VQ ~nopo(Jv 8UKOAQ 

va avnKaTaoTa8ouv. 

LTOUC: uopOUAlKOUC: ou~nAEKTEC: nptnE:t VQ y[VETQL tAEYXOC: m6pK8tac; 

TOU Aal>IOU AEITOUpyiac; TOUC: KQL tAEYXOC: TWV nap£jJ6UOIJOTWV·l>aKTUAiwv 
OTEyavonolllo~c; Touc;. 

ElK. 9.3IOT XuJ.IrrAtKTTJc; Tpi{3r']c; at: TOJ.lrj 
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nEPIAH~H KE<I>AAAIOY 

• 01 cnpaKTOI ~J£Ta<ptpouv pan!'] an6 tva OTW£lo Touc; a£ t­
va af...Ao (ouv!']8wc; an6 To tva O.Kpo Touc; oTo MAo) KOL u­

n6K£1VTOL TQUTOXPOVQ KOL 0£ KOIJnTLKO KOL 0£ OTp£nTLKO 

<pOpT[Q £VW 01 O~OV£<:; OtXOVTOl IJOVO KOIJnTIKO <pOpT[O XWPL<:; VQ ~J£TQ­

<pt pouv pan!']. 

e 01 OTPOKTOI KOL 01 O~OV£<:; KOTOOK£UO~OVTOI ouv!']8wc; an6 XOAU~£<:; 1-!£ 

avTox!'] 50kp/mm2 !'] 60kp/mm2 af...Aa KOL an6 KPOIJOTW~Jtvouc; XOAU~£c; 

6Tav XPTJOLIJOnOLOUVTOL a£ £101Ktc; KOTOOK£Utc;. 

e H OIOIJOp<pWOT] TWV OTpOKTWV KOL a~6VWV y[V£TOL 0£ £pyaA£101JTJXOVtc; 

(T6pvoc;, <ppt~a , A£IOVTLK6 IJTJXOV!'j~JOTO), WOT£ va OTJIJIOUPYTJ8ouv KOTOA­

AT]A£<:; "unoooxtc;" Twv OTOIX£lwv nou <ptpouv. 01 Ola~a8~Jl0£1<:; nou OTJ~JI­

oupyouvTm £nT]p£a~OUV TT]V OVTOX!'] TOU<:;, y1 ' OUTO KOL nptn£1 VO O[V£TOL 

IOIQLT£pT] npooox!'] OTT]V KOT£pyao[a TOU<:;. 

e Ta OT]~J£LQ OT!'jpi~T]<:; TWV Q~OVWV KOL TWV OTpOKTWV, OTOU<:; Tpl~£[<:; KUAI­

OT]<:; !'] OAL08T]OT]<:;, OVOIJO~OVTOL OTpO<p£[<:;, 01 ono[OI OIOKp[VOVTOl 0£ £­

. YKOpOLOU<:; (aKpa[ouc; KOL £VOIO~J£00U<:;) , Q~OVIKOU<:; , KWVIKOU<:; KOL O<pOL­

piKOU<:;. 

e Ta topava OTT]p[~OUV nc; OTpOKTOU<:;, WOT£ VQ £niTUYXOV£TOL T] OIJOA!'j 

n£ploTpo<p!'] Touc;. 

e Ta topava OIOKplvovTOL 0£ topava KUAIOT]<:; (pOUAIJOV) KOL OAL08T]OT]<:; , 

0£ Q~OVIKO KOL £yKapata KOL 0£ OT08£pa KOL OUTOpU81JIOTQ !'] OUTOpU8-

IJI~OIJ£VO . 

• Ta topava KOTOOK£Ua~ovTm an6 UAIKO nou ~Jnopouv va napaAa~ouv 

nc; avamuoo6~J£V£<:; ouva~J£1<:; , xwplc; va <p8£lpovTat. 

e Ta topava KUAIOT]<:; OIOKptVOVTOL 0£ apK£Ttc; KOTT]yop[£<:; OVOAOya ~J£ TO 

IJOp<pOAOYIKO TOU<:; XOPOKTT]piOTLKO, TO ono[a K08op[~OUV KOL TO n£0[0 £­

<pOpiJOYWV Touc; (~Jov6o<pmpa , IJOV6o<pmpa nMy1ac; wa<p!']c;, olo<pmpa 

OUTOpU81JI~OIJ£VO, IJOVOKUAIVOpa, KWVIKO, O[O<pOLpa nAOYIO<:; £nO<p!']c;, 

OIKUAIVOpa auTopu81J1~61J£Va , ~£AOVO£IO!'] , a~ov1K6) . 

• H AlnavoT] Twv £i5pavwv ylv£Tm ~J£ opuKTtAOLO, ~J£ ypaoo af...Aa KOL ~J£ 

ypa<p[TT] (OUTOALnOLVO~J£VQ !'] QUTOA[nQVTO topava) . 

e Kma TT]V TOno8tTT]OT] TWV £0pOVWV one; OTpOKTOU<:; !'] OTOU<:; O~OV£<:; 
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nptnc:L VQ H]pC:[TOL ouyKC:KpljltVf] jl£8000AOyia, WOT£ VQ £nlTUYXOV£TQl 

ll OjlOA!'j AC:LTOUpyia Touc;. 

• Ot ouvoC:OjlOL XPllOLjlonotouvTaL yta Tf]V tvwof] mp6KTWV, jl£ OKon6 

Tf]V OjlOA!'j jl£Ta<pop6 Tf]c; pon!']c; an6 Tf] jlLQ OTf]V OAAf]. 

e Ot OUVOWjlOL OLOKpiVOVTQL 0£ OTa8c:pouc; (K£AU<:pWT6c;, OLOKOC:LO!'jc;, TU­

nou LtMc:pc;), 0£ KLVf]TOUc; (af;OVLKQ KLVf]TOUc; KQL YWVLQKQ KLVf]TOUc;), 0£ 

C:UKQjlnTOuc; !'] K6nA.c:p KQL 0£ AUOjlC:VOuc; (OUjlnAeKTc:c; jl£ OLOKO Tptl3!']c; 

KQL uopOUALKOUc;). 

8 Ta UALKQ KQTQOKC:U!'jc; TWV OUVOtOjlWV nOLKLAAOUV QVQAOYQ jl£ TOV Tp6-

no AC:LTOUpyiac; TOUc; KQL TO jltyc:8oc; Tf]c; pon!']c; nou KQAOUVTQL VQ jl£TQ­

<:ptpouv. 

8 H Op8!'] TOno8tTf]Of] TWV OUVOtOjlWV c:f;aO<:pQAL~C:l Tf]V OjlQA!'j jl£TQ<:pOp6 

Tf]c; pon!']c; XWpic; anWA£L£c; KQL XWpic; KLVOUVO KQTQOTpo<:p!']c; TWV OUVOt­

OjlWV !'] TWV OTpOKTWV. 
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a.~aKTIKOi OTOXOI 

Ol ~I~OKTIKOi OTOXOI TWV £VOT~TWV TOU K£<j)OAOLOU OUTOU, 0£ OVTlOTOlXLO 

l.l£ Tlc; £VOTr]T£c; nou n£plAOI.lr30V£l K08£ 11tpoc; TOU, dvm: 

No neptypa<pn£ Kat vo ovoyvwpi~n£ TO :L.M. oe <puotK~ KOTaoT0-

0'1 ~ on£lKOVl0'1 ~ oxtoto, onOI.lOVWI.ltVO ~ OUVOPI.lOAOY'll.ltVO. 

No n£plypa<p£T£ TO OKOn6 YlO TOV ono[o npoop[~£TOl TO :L.M., VO £­

~'1Y£LT£ TOV Tp6no l.l£ TOV OnO[O TOV £nlT£A£[ KOl VO OVO<ptpn£ 

nopoO£LYI.lOTO XP~O'lc; TOU. 

No ovo<ptpne nc; KOTllyOpiec; Kat TOuc; Tunouc; Tou :L.M. , npoootopi­

~ovTOc; TO KplT~plO KOTOTO~'lc; KOl nc; £lOlKtc; XP~O£lc; TOUc;. 

No ovo<ptp£T£ TO r3oatK6 l.lOP<j)OAOYlKO XOPOKT'lPlOTlKO, nc; r300lKtc; 

OlOOTOO£lc;, TO OUV~8'1 UAlKO - Tp6nouc; KOTOOK£U~c; KOl TO OTOlX£LO 

TUnonOL'lO'lc; TOU :L.M. 

No n£ptypa<p£T£ nc; OUV8~K£c; KOl VO OlOTUnWV£1£ TOUc; OX£TlKOUc; 

<j)UOlKouc; VOI.lOUc; KOl nc; £<j)OPI.lOYtc; TOUc; KOTQ Til A£lTOUpy[o TOU 

:L.M. 

No ovo<ptpne TOuc; r3omKouc; Kov6vec; op8~c; Tono8tT'lO'lc; - .A.et­

Toupyioc; - OUVT~P'lO'lc; TOU :L.M. KOl TO onopOLT'lTO 11t00 YlO TO 

OKOn6 OUTO. 

[2j/ No OX£0l0~£T£ TO :L.M. l.l£ £A£U8£p0 xtpl (OKOpl<j)'ll.lO) KOl l.l£ 6pyo­

VO, OnOI.lOVWI.ltVO ~ OUVOPI.lOAOY'll.ltVO 0£ onM OlOTO~'l· 



226 L TOIXEIA MHXANON- LXEliiO 

10.1 O~ONTOIEII 

1 0.1.1 OpiOIJO<; - m:plypacpi'J 

Eva~ an6 TOU~ mo OLaOC:OOIJEVOU~ Tp6nou~ IJC:TCJOOOil~ Til~ nc:pLOTpO<pLK!']~ 

KLVIlOil~ c:[vm IJC: Til XP!'JOil c:~apTiliJCtTWV nou cptpouv OOOVTWOil. Ta mo OU­
VIl8LOIJEVa an6 aUTCt C:LVQL OL OC50VTWTOi TPOXOi (ypava~La) Olacpopwv C:LOWV 

KQL IJOpcpWV, OL OC50VTWTOi KOVOV£<; KQL OL OTEPIJOV£<; KOXAi£<;. Ta C:~apT!']­

IJaTa auTa ouvc:pya~ovTm oc: ~c:uyll , oll.X.ao!'] ouo ypava~La, ypava~L Kat o­
oovTwT6~ Kav6va~ . mtp1Jova~ Kox.X.Ia~ Kat ypava~L (Kopwva). 

0 OOOVTWTO~ TPOXO~ dvm OUV!']8w~ tva~ OAOOWIJO~ KUALVopo~ !'] o[­

OKO~ (yLa IJLKp£~ OLaOTCtOC:L~) !'] TPOXO~ IJC: ~paXLOVC:~. no.X.A£~ cpop£~ 0 o[­
OKO~ EXC:L Tpunc:~ yLa 1JdWOil TOU ~apou~ TOU ypava~LOU.LTO KEVTpO 

TOU ypava~LOU unc':tpXC:L 0 "OIJcpaM~" OUVOC:Oil~ IJC: TllV CtTpaKTO, ll "n.AI'J­
IJV'l", nou cptpc:L TO KaTCtAAilAO aUACtKL yLa Til ocp!']va, OTil OC: nc:ptcptpC:LCt 

TOU unc':tpXC:L ll "oC56VTW0'1"· 
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E1K.10.1.a 000VTWTOi TPOXOi {oJ..60W!JOC:, !JE: {3paxiovcc;, oiOKOC: !JE: Tpuncc;). 

rta I..ILKptc; OLOI..lttpouc; KOL 1..1LKp6 apL81..16 OOVTLWV l..lnOp£[ 'l OOOVTWO'l VQ 

OLOI..IOP(j)W8£[ navw OT'lV OVTLOTOLX'l OTpOKTO (I..IOVOKOI..li..IOTa). 

0 OOOVTWTO<:; Kav6vac; £LVOL I..ILO p0.f3ooc;, OUVTl8W<:; op8oyWVLKTl<:; OPXLKTl<:; 

OLOTOI..lllC:· 
H n£pl(j)£p£LOKTl £nl(j)OV£LQ TOU OOOVTWTOU TPOXOU (OT'lV n£p[ntWO'l 

TWV KWVLKWV ypava~LWV 'l £nl(j)OV£LQ QUTTl £LVOL 'l napan.\£UP'l £nL(j)OV£La 
£v6c; K6.\oupou Kwvou) Kat 11 £nL(j)OV£La £pyaolac; tou Kav6va txouv ota­

I..IOP<PW8£l, WOT£ va (j)tpouv OLOOOXLKt<:; woxtc; (aUAOKLa) KQL npo£~oxtc; 

(06vna) KaTOAA'lA'l<:; I..IOP<PTlC: KQL OLQOTOO£WV (o~6VTWOrJ). 

ElK. 10.1.6 OOOVTWOE:Lc;: napaAAT]AOL, KWVLKO[ Tpoxoi, OOOVTWT6c; Kav6vac;. 
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nof..i\tc; <.poptc; ll Oi56VTCD01l OLQ~ . .IOp<.pWV£TQl OTilV wwn:pLKr') £nL<.pOV£LQ 

Tile; OTC:<.pOVIlc; TOU OOOVTWTOU TPOXOU. 

0 mtp1-1ovac; c:lvm tvac; KUALvopoc; nou OTilV napanAC:UPil c:m<.pavc:La 

TOU £X£L XOPOXT£i C:ALKWOil 1-1£ 1-!LO r') OUO ouvr']8wc; apxtc;, 6nwc; OTOUc; KO­

XAL£c; . 

ElK. 10.1.y 
Eawu:ptKf} oo6vrwaT7 

ElK. 1 0.1.lS 
Artpf..lovac;- Kopwva 

H £1-!nAOKr') TWV OOOVTWOC:WV TWV OUO OUVC:pya~OI-IC:VWV OTOLX£iWV, Oll­

AOOrlll OUV£Xr')c; KQL OLQOOXLKr') c:iooooc; TWV OOVTLWV TOU c:v6c; one; woxtc; 

(OUAOKLO) TOU OAAOU, tXC:L oav anoT0,£01-!0 Til 1-lc:TOOOOil Tile; KLVIlOilc; an6 

TO KLVIlTrlPLO OTO KLVOUI-!C:VO OTOLX£LO. 

E~unaKOU£TQL OTL ll 1-!0p<.pr'] KQL Ol OLQOTOO£Lc; TWV OOVTLWV ouvc:pya~6-

1-!EVWV OTOLX£lwv c:lvm anoAuTwc; loLc:c;. 

1 0.1.2 A£1TOUPVIK6c; OKOn6c; - XP~0£1c; 

Me: Til f3or')8£LQ TWV KQTQAAilAWV OOOVTWOC:WV C:[VQL OUVOTrlll jJ£TOl>OOI1 Ki­

VIlOilc; 0£ nc:pmTWO£Lc; mpaKTWV 1-1£ y£WI-I£TPLKOUc; a~ovc:c; napOAAilAOUc;, 

T£1-!VOI-IC:vouc; (un6 onOLaor']noTc: ywvla) Km aou1-1f3mouc;. 

EKT6c; an6 Til 1-lc:TOOOOil Tile; KLVIlOilc; , 6nwc; nc:pLypO<.pllK£ OTilV npOil­

YOUI-!C:VIl C:VOTilTO, C:nLTUYXOVOUI-1£ KQL IJE:TaTpon~ 6a01KWV xapaKTilPIOTI­

KWV Tile;, OllAOOr') TWV OTpO<.pWV KQL Tile; ponr']c; TOU KLVOUI-!£VOU Q~OVQ 0£ 

OX£Oil 1-1£ QUTtc; TOU KLVIlTrlPLOU. 0L apL81-lllTLKtc; OX£0£Lc; TWV 1-1£Y£8WV QU­

TWV Sa oo8ouv OTilV c:v6TilTa 1 0.1.5. 

Ttf..oc; , OTilV nc:p[mWOil TOU ~c:uyouc; OOOVTWTOU TPOXOU - KQVOVQ, jJ£· 

TOTpEn£TOI ll nc:pLOTpO<.pLKr') KLVIlOil 0£ £U8uypOI-II-IIl (r') QVTL8£Ta). 

OL ooovTwoc:Lc; XPilOLI-!OnOLouvTm oTa KLf3wna TOXUTT'lTwv Twv auToKLvr']­

Twv KQL TWV c:pyaA£LOI-IIlXOVWV, OTO OLO<.pOplKO, TO Tli-IOVL, TOV £KK£VTpO<.p6-

po KQL aMouc; f30il81lTLKOUc; 1-lllXOVLOI-!OUc; TWV QUTOKLVr')TWV, OTOUc; 1-!ELWTr')-
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P£C: (OlOT<J~£lC: I1£TOTponl']c; OTpO<pWV - ponl']c;) , one; OUV£pyao[£C: KlVIlTI']­

plWV 111lXOVWV - £PYOI11lXOVWV nou 0£ OU11nimouv Ol Y£WI1£TPlKO[ Q~OVEC: 

TWV mpaKTWV TOUC: (OAALWC: XPilOli10nOLOUVTOl OUV0£0110l) Kat 0£ QAAEC: 

n£ptmwo£tC: 11£T6ooollc: nou o£v antxouv no.\u ot ouv£pya~611£V£C: aTpa­

KTot. 

Elvm KOTOAAilAEC: yta anatTI']O£lC: 11EYOAWV ponwv, nof...Awv OTpO<pWV, a­

Kplf3£tOC: OTil oxtail 11ETQOOOilC:, XOI11lAOU OX£nK6 8opuf3ou (tOLWC: OTOV £[­

VOl KOAI'] ll nOLOTilTO KOTOOKWI']C: Kat AtnO[VOVTOl) Kat 11EYOAilC: Ot6pK£lOC: 

~WI']C: 11£ EAOXlOTil OUVTTlPilOil. 

1 0.1.3 Kanwopie:c; - Tuno• 

Ynapxouv Tp£lC: f3aatKtC: KOTilYOPLEC: 11ETOOOO£WV KLVIlOilC: 11£ OOOVTWO£lC: 

Kat OTilV K08£ 11LO avnOTOlXOUV OplOI1tVOl TUnOl ypava~LWV. 

re:w~piKOi cl~OVES TWV OTpclKTWV napa.\A!).\01. 

LTilV n£p[nTWOil OUT!'] Ol TPOXO[ £LVQl KUAlVOplKO[ KQl TO LXVIl TWV oovnwv 

Touc: 11nopel va £lvm w8uypa11110 (lata 06vna) !'] £AtKO£tol'] (.\o~a 06vna). 

Ot napa.\AilAOt Tpoxol 11£ £AtKO£tol'] 06vna elvm 11EV mo oanavllpol Kma­

oKwaonKa, a.\.\6 npoTti10UVTat one: n£ptmwo£tC: nou anatT£lTat Ol1a.\l'] Kat 

ao<paAI']c: M:tToupyla w: X0111lM mlneoa 8opuf3ou, 6nwc: n.x. oTa Ktf3wna 

TOXUTI']TWV TOU OUTOKLVI']TOU. 

Ta nA£OV£KTTli10TO TWV TPOXWV OUTWV O<p£LAOVTOL: a) OTO Y£YOVOC: 6n 

ll £11nAOKI'] K08£ oovno(J ELVOl OTOOlOKI'] OXl 110VO KOTQ TllV tvvota TOU U-

4Jouc; OAAQ Kat KQTQ TllV tvvOLO TOU 11TlKOUC: TOU, O<pOU TO LXVOC: TOU 0£V £[­

VOl napaAAilAO 11£ TO Y£WI1£TPLK6 a~ova TOU TPOXOU Kat f3) OTO 6n txouv 

11EYOAUT£po f3a8116 mtK6AU4JilC: an6 TOUC: Tpoxouc: 11£ lata 06vna. 

Mta anAl'] npootyyLOil TllC: tvvOLOC: TOU f308110U £nlKOAU4JilC: £LVOl "o 11t­
OOC:: apt8116C: TWV OOVnWV EVOC: TPOXOU nou OUV£pya~OVTOl TOUTOXPOVO 11£ 

TO OVTLOTOLXO TOUC: TOU af...Aou". npay11an, yta VO E~OO<pOAlOT£[ ll OUVEXTlC: 

Kat 0110AI'] l1£100001l , nptn£l va OPXLO£l ll £11nAOKI'] K08£ OOVTlOU, nptv OAO­

KAilPW8£[ ll an£11nAOKI'] TOU npOilYOU11£VOU. nptn£t AOtn6V 0 f308116C: £nlKQ­

AU4JilC: va £[Vat .\[yo 11EYOAUT£POC: an6 Til 110V60a. 

Ta nA£OV£KTTli10TO TWV £AlKO£lOWV TPOXWV TOUC: K08LOTOUV mo KOTQA­

AilAOUC: one: noMtc: oTpo<ptc; Kat one: 11£YOA£C: ouv611£tc;. To T£A£UTalo o­

<p£1.\nm OTO y£yov6c; 6n yta TO [OLO naxo<; TPOXOU TO AO~a 06vna txouv 

11EYOAUT£p0 11TlKOC: an6 TO lata Kat KOTQ ouvtnELO 11EYOAUT£Pil £pya~611£VIl 

OlOTOI1Tl yta TllV napa.\af31'] TWV OUV011£WV. 

Ot £AtKO£to£lC: Tpoxol 611wc: txouv tva Olli10VnK6 11EtovtKTili10: /\6yw 

TllC: 110p<pl']<; TOUC:, ll n£pt<p£p£LOKI'] OUV0111l nou OOK£[ TO K08£ 06vn OTO 0-
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VTLCJTOLX6 TOU ~ev eivat (aOU11130TO) K08elT} OTOV a~ova TOU TPOXOU QAAQ 
nA.ayta, 11e anoTtA.eo11a va unapxouv KaTa Tll 11eTa~o011 a~ovtKtc; ~uva-
11etc;, nou, av txouv Olli10VTLKtc; Tl11EC:. anatTOUV y1a TllV napaA.al3r'} Touc; a­
VTiCJTOLXa t~pava. To 11etovtKTTJ110 auT6 e~aA.eiq>eTat 11e lTJ XPr'JOll Twv yw­
vtw~wv ~OVTUllV, nou KQTQOKeUQ~OVTQl 11ev ~UOKOA6Tepa, QAAQ Ol Q~OVl­
KEC: ~uva11etc; aAAllAOe~ou~eTepwvoVTal (I3Atne eLK. 10.1.2e). 

r&wpf:TPit_<QI a~Qv&~Iwv _gTp{Jt_<T(IJv_r&pvop&VQI. 

XpllOli10nOLouVTat KWVLKoi Tpoxoi nou 11nopei va txouv ima (~llAa~r'} KaTa 
yevtTetpa) 06VTlQ KQl nMyta r'J eAlKOel~r'J 06VTlQ. H o06VTW0ll ~lQI10Pq>W­
veTm OTllV neptq>epetaKr'} emq>aveta K6A.oupou K<i>vou. 

rta lT} ouyKpl01111ETQ~U KWVlKWV TPOXWV 11€ [OLQ Kat EAlKOEl~r'} 06VTlQ, l­
OXUOUV Ol napOTllPr'JOElC: nou npoavacptp811KQV y1a TOUC: napOAAllAOUC: 
Tpoxouc;. 

II 

ElK. 10.1.1&. 08ovrwow:; yw rrap6.M.l]J.Ou~ KQL TeJ.lVOJ.leVOU~ a~OVe~ 

r&wpJ:TPit_<Qi a~Qv&c;.rwv _aTpaKTWY aaup6aTol. 

XP110li10nOLouVTat eA.tKoet~eic; o~oVTwToi Tpoxoi r'J ~euyoc; attp11ova Ko­
xA.ia-o5oVTwTou Tpoxou (Kopwvac;). To ~euyoc; aTtp11ova-Kopwvac; eivat 
mo KOTOAAllAO oe neptmwoetc; 11ey6Awv axtoewv 11ET<l~oo11c;. txe1 611wc; 
11eyaA.ec; anwA.etec; Myw Tptl3<i>v. 

LTllV nep[mWOll TWV QOUI113ata K08eTWV Q~OVWV 11nopouv VQ XP110ll10-
nolll80UV Kat KWVlKQ ypaVQ~lQ 11e eAlKOel~r'} 06VTlQ. 

TeA.oc; 1110 el~lKr'} 110Pq>r'J O~OVTOKLVllOllC: e[vat TO ~euyoc; ypava~lOU-0~0-

VTWTOU KQVOVQ, on6Te EXOU11e Kat 11ET0Tponr'} TllC: KLVllOllC: an6 neplCJTpOq>l­
Kr'} ae eu8uypa111111 Kat aVTicrrpoq>a. Kat e5w Ta 06VTLa 11nopei va eivat eu-
8uypa1111a r'J eA.tKoet5r'J. 
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ElK. 10.1.aT Ooovrwam:; yla aauJ1{3amuc; a~ovc:c; 

1 0.1.4 KaTaOK£UaOTIKa OTOIX£ia 

YAIKC KCTCOK£Ur'JS 

To mo OUV'l9LOI1EVO UALKQ KOTOOK£U~c; OOOVTC.D08WV etVOl TO KPOI10TO TOU 

Olo~pou, O'lAOO~ XUTOOLO'lPOL KOL XOAU[38c;. 

0 XUTOOil>r}poc; , LOLOLT8p0 0 OKA'lp6c;, tX8L 118YOA'l OVTOX~ OT'l ot6[3pw-

0'l KOL one; tp9optc; an6 OKOV8<:;, 011110 K.A.n. KOL yt ' OUT6 TOV npOTll10118 YLO 

8pyaoi8c; 08 n8pt[36Mov 118 TtTota OTOLXetO ~ uypaoia. 

/:,8v 8ivm 611wc; KOT6Mil.A.oc; yta 118YOA8<:; TOXUT'lT8<:; KOL 118Y6f..8c; anOLT~-

08L<:; KOTOOK£UOOTLK~c; 0Kpi[38LO<:;. 

0 xaAu6ac; 8LVOL mo KOTOAAilAO<:; YLO 118YOA8<:; TOXUT'lT8<:; KOL OKpL[38i<:; 

otaoT6o8tc;, a.A..A.a 08 n8pt[36MovTa 118 punouc; KOL uypaoia XP8L6~erm npo­

omoia KOL AinOVO'l. L8 n8ptnTC.D08L<:; nou '1 A8LTOUpyia 811(j)OV[~8l KPOUOTLKQ 

(j)OpT[Q Ol XOAU[30LVOL TPOXOL U(j)LOTOVTQL 8nl(j)OV8LQK~ [3atp~ KQL OKA~pUVO'l 

(8VOV9p6KWO'l) 11EXPL [369ouc; n8pinou 1 mm. /:,LOT'lPOUV ETOL 80WT8PLK6 

TllV 8AOOTLKOTilTO TOU XOAU[30 .. 

'Qmv TO [36poc; Til<:; OLOTOE;'l<:; 8nt[36Af..eTOL VO 8LVOL 600 TO OUVOTO 11LKp6-

T8p0, XP'lOLI10notouvTOL KPCIJCTa Tou aAOUIJIViou. 
Xpll0li10nOLOUVTOl WLO'l<:; KOLVO[ KOL (j)WO(j)OpOUXOL ope:ixaAKOI. 
'0TOV Ol TPOXOL 8py6~0VTOL 08 OL0[3pWTLK6 KOL OE;8LOWTLK6 n8pt[36Mov, 

XP'lOli10nOLOUVTOl we; UALKQ KOTOOK£U~c; K£PCIJIKC , OUV8£TIKEC: Pr'JTive:c; KOL 

nAaOTIKC. To T8A£UTOLO 8py6~0VTOL KOL118 OX8TLKQ XOI1'1A0 86pu[3o, 08V t ­
XOUV 011W<:; 118YOA'l 11'1XOVLK~ OVTOX~· 

M£80l>01 KCTCOK£Ur'JS ol)ovn.iJO£WV 

Ita 118YOAO OOVTLO KOL 11LKptc; anOLT~08L<:; KOTOOK£UOOTLK~c; 0Kpi[38LO<:;, '1 0-

00VTWO'l 11n0p8i VO KOTOOK£UOOTet 118 XUT~UO'l, 110~[ 118 TOV TPOXO. na­

VTW<:; TO XUTQ OOVTLO 08V 8LVOL KOTOAA'lAO yta n8pl(j)8p8LOKtc; TOXUT'lT8<:; 
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TOU UlfJOU<:; TOU OOVTLOU KOL Tf]V aVTLOTOLXf]lSIOIJE:TPO d0 (!'] d). 

LTf]V m;pimwof] KavovLKWV ooovTwoewv, OL apXLKtc; n£pL<ptp£L£c; ouo 

ouvepya~6~evwv Tpoxwv eivOL navTa ecpanr61JE:V£<; KOL Kma ouvtneLa 

TOUT[~OVTOL ~£ TOU<:; "KUKAou<; KUAioew<;" TWV TPOXWV. H apXLK!'] OLQ~£Tpoc; 

£LVOL ~La noM Of]~aVTLKI'] OLQOTQOf], YLOT[ f] n~!'] Tf]<:; XPllOL~OnOL£iTOL OTOU<:; 

UnOAOYLO~OU<:; Tf]<:; aVTOX!']<:; TOU TPOXOU KOL TWV QAAWV OLaOTOO£WV TOU. 

e To 6r'JI.IO Tf]<:; OOOVTWOf]<:; t. EivOL f] an6oTOOf] ~£TO~U OUO aVTLOTOL­

XWV Of]~£iwv OUO OLaOOXLKWV OOVTLWV nou ~£TpltTOL navw OTf]V apxl­

K!'] nepL<ptpeLa, np6K£LTOL Of]Aao!'] yLa l.lr'JKo<; r6~ou. 

e To UI!JO<; KE:q>aAr'J<; hk KOL TO UI!JO<; nolSIOU h1. EiVOL OL anOOTOO£L<:; 

TWV aVTLOTOLXWV n£pl<p£p£LWV an6 Tf]V apXLK!'] (~£Tpf]~tv£c; 0£ aKT[­

va). To 0.8pOLO~Q TOU<:; £[VOL TO UI!JO<; TOU lSOVTIOU h . 

• To naxoc; lSOVTIOU s KOL TO lSIOKE:VO w, nou ~£TPLOUVTOL £niof]c; we; 

T6~a navw OTf]V apXLK!'] n£pL<ptpeLa. EivOL nepinou loa KOL TO 0.8poL­

o~a Touc; npocpavwc; LoouTOL ~£ To ~!']~a . 

To OLOK£VO dvOL Aiyo ~£yaAUT£po an6 TO naxoc; TOU OOVTLOU KOL TO U-

4Joc; noOLOU £LVOL miof]c; Aiyo ~£yaAUT£po an6 TO u4Joc; K£<paA!']c; , WOT£ va 

unapxeL "xapf]" KOL wxtpeLa OTf] ouvepyaoia Twv ouo Tpoxwv. 

• To IJr'JKo<; lSovr1ou b. 

Ttf..oc;, tvac; aKO~f] xapaKTf]pLOTLKO<:; apL8~6c; £VO<:; OOOVTWTOU TPOXOU 

dvOL o ap181.16<; rwv lSovmi>V Tou z. 

E1K. 10.1.11 XapaKTTJPLOTtKa aTOtXt:ia ooovniJaewv 
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TO an6 0,3 twc; 150 mm neplnou ( an6onao11a an6 DIN 780). 

0,1 0,12 0,16 0,20 0,25 0,3 0,4 0,5 0,6 0,7 

0,8 0,9 1 1,25 1,5 2 2,5 3 4 5 

6 8 10 12 16 20 25 32 40 50 

Ol un6.X.omec; OlQOTOO£lc; nilpa TOU KOVOVIKOU C50VTIOU OU11<j)WV~8fJK£ 

va txouv nc; e~~c; n11tc;, ae ouvapTfJOll 11£ To modul : 

• Yl)Joc; K£<PaMc; : hk = m 

e Yl)Joc; nootou : h1 = 1,17 m 

e Yl)Joc; oovnou : h = 2,17 m 

e naxoc; OOVTlOU : S : 0,5 t nep[nou. rta XUTO QKOTtpyOOTQ OOVTlQ £[­

VOl S = (18 I 40) t , £VW yta KOT£pyao11tva 0£ epyaM:lOI1fJXOVtc; 

S = (39 I 80) t. To un6.X.omo 11tpoc; TOU r3~110TOc; etVOl TO OlOK£VO W . 

• M~Koc; oovnou : To b e~apTOTOl an6 TfJV nept<j)epetaK~ OUV011ll nou 

KOTanovel TO OOVTl KOl Tr]V £ntTp£n611£VfJ TOOfJ TOU UAlKOU, O<j)OU ll em­

KLVOUVfJ OlOTOI1~ elvm bs. LUV~8wc; nalpvet n11tc; nou elvm (6 -16) m. 

A<POU 11 OlOI1£Tpoc; K£<j)OAWV elvm dk = d0 + 2hk KOl hk = m, 8a elvm 

dk = d0 + 2m = mz + 2m = m ( z + 2 ). Apa dk = m ( z + 2 ). 

A_yy_AIK6__mai.JE:r_m~6 6r'Jua ( Pitch ) 

rta OOOVTWO£lc; nou KOTOOK£UO~OVTOl one; XWpec; nou QK0110 XPfJOl110nOl­

OUV TO Ayy.X.ooa~WVlKO OUOTfJI10 110VOOWV, ll TUnOnO[fJOfJ r3ao[~£TQl OTO 0-
VTLOTOlXO 11£ TO modul 11tye8oc;, TO circular pitch ( cP ), nou toouTal enlofJc; 

11£ t I n, ( cP = t I n ) Kat 11£TpttTm ae lvToec;. 

Yn6pX£l £nLOfJc; KOl TO OVTLOTpO<j)O TOU CP 11tye8oc;, TO diametrical pitch 
( DP ) nou 11ac; oelxvet n6oa 06vna avnoTOlXOUV ae 11~Koc; 1 · · TfJc; OPXlK~c; 
Ol011tTpou. Elvm DP = z I d0 • 

~TOIX£ia aAAwv TUnWV '{Q_ava~H"lV 

LTOUc; £AlKO£lO£ic; OOOVTWTOUc; TPOXOUc; Ol0Kp[VOU11£ OUO r3~110Ta :· To IJ£• 

TWniKO (t5 ), nou 11E:TPlETOl 0£ en(n£00 Kcl8£TO OTOV Q~OVQ TOU TPOXOU KOl 
TO K08£TO (tn) , nou I1E:TPlETOl 0£ en(n£00 Kcl8E:TO OTO LXVOc; TOU OOVTlOU. 

AVTLOTOlXO unapXOUV KOl JJ£TWniKO KOI KC8£TO modul. 
rta TfJ XOPO~ll TWV £AlKO£lOWV OOOVTWO£WV XPfJOli10nOl£[TOl TO K08E:To 

modul. 
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6nou i 11 oxtail ~ET60001l~ - K6S£ Oll~£[0 TWV apXLKWV n£pL(j)£p£LWV OLa­

yp6(j)£L KUKAO ~£ nepL(j)£p£LaKI'] TaXUTilTa v = ndr) . A(j)ou 6~w~ 6oa 06vTLa 

TOU (1) n£p600UV an6 TO Oll~£io £na(j)l']~ TWV apXLKWV n£pL(j)£p£LWV T60a 

o6vTLa KOL Tou (2) Sa nep6oouv oTov ioLo xpovo, oL oe anooT60£L~ Twv a­

vTioToLxwv Oll~£[WV TWV OOVTLWV £LVQL TO r31']~a, TO OnO[O £iVOL KOLVO, OU­

~nepa[VOU~£ 6TL Ta Oll~£ia Twv apXLKWV nepL(j)£p£Lwv TWV Tpoxwv txouv 

TllV LOLa n£pL(j)£p£LaKI'] TaXUTT]Ta (loLa T6~a OTOV [OLO XPOVO) . 

Eno~tvw~ £[VOL d01 111 = d021") 2 KQL d01 I d02 = 112 I 11 1 = i. 
A(j)OU OL TPOXOL txouv KOLVO r31']~a KQL modul KQL £LVQL m = d0 I Z , Sa £[­

VOL dol I do2 = zl I z2 = i. 
H an6oTaOil TWV KtvTpwv TWV ypava~Lwv dvm a= (d01 + d02) I 2. 

ElK. 1 0.1 .1 nc:pup<:pE:lQKrj Fn KQl QKTlVlKrj Fr OUVOJ.lT) am; OOOVTWOE:u; 

Ixtaw; A£1TOUpyiac; aAAwv TIJnwv oi50VTWO£W~ 

e iLa TOU~ KWVLKOUC:: _QQQVT(J.)TOt)£__IQ_Q}(~, LOXUOUV avT[OTOLX£~ oxt­
O£L~ KOL ouyK£KpL~tva: av eivm 0 01 KOL 0 02 OL ~£y6AI::~ (£~WT£pLKt~) 

apXLKt~ OL6~ETpOL KQL m TO ~£y6.\o modul, TOT£ Sa £LVQL: 

iLa Til OUV£pyao[a OUO KWVLKWV ypava~LWV, nptn£L OL KOpU(j)t~ TWV OUO 

Kwvwv an6 Tou~ onoiou~ npotpxovTm va ou~nimouv, a/1..\Lw~ oev eivm 

OUVOT6 va "KU.\6" 0 tva~ TPOX6~ n6vw OTOV 6.\.\o. Apa OL ll~LYWVL£~ TWV 
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KWVWV tXOUV 68p01011a Tr] ywvia TWV a~OVWV TWV mp6KTWV. 'ETOL, yta OU­

YK8KPLI1tVIl ywvia a~OVWV , OTQV OplOT8[ TO tva ypav6~L, aUTOI10Ta opi~8-
TQL n.\f]pwc; KQL TO "mipt" TOU KQL 08V apK8[ ll OUI1nTWOil TWV OLaOTQ08WV 

TWV OOVTLWV KQL TOU 13fJI10TOC: (modul), yta Va 8LVQL OUVOTl'j ll OUV8pyaoia. 
0a Atya118 OTL aUTO 8LVQL aVT[OTOLXO 118 aUTO nou OU1113aiV8l OTa nap6Mil­

.\a ypav6~La , 6nou, 6mv 8ivm o800I1tVIl ll an6oTaOil Twv a~6vwv, E:ivm 
npOOOLOplOI1tVO 110VOOf]l1aVTa TO Taipl 8V6c; ypava~LOU . 

ElK. 10.1.10 :LuvE:pyaoia KWVIKWV ypava(1wv: 
LTTJV TTE:pirrTWOT} {3 TJ OUVE:pyaoia E:[VOI OOUVOTTJ 

e l:TOuc; 8ALK08LOE:i<; TQOXOU<; LOXUOUV Ol iOL8C: OXt08LC: 118 Til XPilOll10-
noillOil l3tl3ma TWV 118TWnLKWV modul. 

• l:TilV n8pimwoll mtp11ova-Kopwvac;, av o mtp11ovac; tx8t z1 apxtc; 
KQL ll Kopwva z2 o6vna, ll oxtail 118TOOOOilC: 8LVOL : 

H oxtail auT!'] 8~1lY8LTOL 8UKOA.a, av OK8<J>TOU118 6n: yta K688 OTPO<Pf] 

(l3f]11a) Tile; 8.\iKWOilC: (apxf]c;) Tou mtp11ova ll Kopwva tX8L npoxwpf]o8t 
(oTpa<J)8i) KQTQ tva OOVTL. il8iXV8L aK0111l OTL 118 TO ouvouao116 aUTO 11nO­

pOU118 va nETUXOUI18 noM 118YOA8C: oxto8LC: 118TOOOOilC:· It ' auT6 XPilOLI10-
nOL8iTaL ouxva 08 118LWTf]p8c;, 6nou o mtp11ovac; 8ivm KLVIlTfJptoc;, ll 08 

oxtail 11n6ooollc; 8ivm noManA.6ma 8KE:ivllc; nou 11nopou118 va txou118 118 
ypav6~ta, 6nou npaKnK6 o8v 11nop8i va ~e:n8p6o8L ouvf]8wc; TO 1 I 6 KOL 
on6vta TO 1 I 8 . 
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10.1.6 Ol5rwitc; tcpap!Joyi)c; - AtiToupyiac; 

KaTaOK£UOOTIKOi ntp1op1ouoi 

e 'Onw~ avaq>tpOf.lE KOl OTilV npOilYOUf.lEVIl napaypaq>o, ll oxtail f.lETQ­
OOOil~ f.lE tva ~wyapt ypava~ta oev 11nopd va E;enepaaet TO 1 I 8. 

Av anmTdTm f.lEYOAUTEPil Tlf.lf] XPilOlf.lOnOLouvTOt ouo (!'] KOL neptaa6Tepa) 

~wyapta f.lE EVOlclf.lWO af;ova.T6TE ll OUVOAlKi] oxtail ELVOl 

LTilV nepimwall auT!'] emMyoUf.lE, av dvm i5uvm6, va txouf.lE 6ao yiveTm 

neptaa6Tepa iota ypava~ta yta Myou~ evaMaf;tf.lOTilTO~. Av n.x. xpeta~6-

f.lOOTE ax tall i = 1116, XPilOlf.lOnOlOUf.lE iSuo ypava~lQ f.lE OPXlKi] Olclf.l£TPO 
d01 KOL iSuo f.lE d02 , 6nou d02 =4d01 , on6TE i= 1/4x1/4 = 1/16. Ac, Oll~ELW-

8ei EOW OTL KQl 0 OALKO~ f3a8f.l6~ an6iSOOil~ TllC, OlclTOf;ll~ ELVQl eniOil~ TO yL­

VOf.lEVO TWV en[ f.ltpou~ . 

e EKT.O~ an6 TOU~ nEpLOplOf.lOU~ f.lEyt8ou~, unapxouv KOl QAAQ OTOLXELO 

KQTOAAilADTilTO~ Til~ oxtail~ 1:1£Tcl0001l~· npoTLf.lclf.lE axtaEL~ Til~ f.lOpq>i]~ 
112, 113, 114 YLOTL, Oq>OU i = Z1 I z2 , 0 z2 eLVQl OKtpmo nOAAOnAQOlO TOU Z1 

KOl tTOl KQTQ Til AELTOupyia tXOUf.lE auvepyaaia TWV OOVTLWV TOU f.lEYOAOU 

Tpoxou navTO f.lE TO iota i56vna Tau f.lLKpou. 'ETaL TO i56vna f.lE Tov Kmp6 

"Tmpta~ouv" KOl ll Ef.lnAoKi] yivnm WKOA6Tepa. Av Of.lW~ np6KELTOL yta 

ypava~La KaKi]~ nOLOTilTa~ KOTaOKWi]~, n.x, XUTQ KOl f.lE aKOTtpyaOTO i56-

VTLa, npOTlf.lclf.lE axtaEL~ Til~ f.lOpq>i]~ 213, 215, 315 K.A.n., WOTE va tXOUf.lE E­
vaAAayi] OTil auvepyaaia KOl TUXOV q>8optc, va KaTaVtf.lOVTOl OE noMa i56-
VTLa. 

e 'Oaov aq>opa TOV EAOXLOTO apL8f.l6 OOVTLWV EVO~ ypava~LOU , aUTO~ 

oev nptneL va eivm f.lLKp6Tepo~ an6 18 nepinou, f.lE etiSLKtc, iSe xapaE;et~ 

f.lnOpd va ELVOl Kal 14 !'] TOUAOXLOTOV 12. AUTO OUf.lf3aiVEL, YLOT[ ll xapaf;ll 

f.lE Til f.lt8oi5o Til~ Ef;ELALYf.ltVIl~ OLVEL, yLa f.llKp6 Z, aiSUVQTE~ f360EL~ iSo­
VTLWV, 86pu[3o KQl q>8optc, KQTQ Til AELTOUpyia, WELOi] un<lpXEL TOOil EL­

OXWPilOil~ Til~ KOpuq>i]~ TOU OOVTLOU OTil [360il EKELVOU f.lE TO anoia OUVEp­

ya~ETOl (q>OlVOf.lEVO unoKoni]~). 

H Ainavort.!_~g_'t~~-¥. 

H avayKil yta Ainavall eE;apTaTm an6 TO neptf36Mov epyaaia~ KOl an6 TllV 

neptq>epetaKi] TOXUTilTa Twv ypava~twv . H Ainavall eE;aaq>aAi~EL a86puf31l 

AELTOupyia KOl f.lEYOAil OlclpKELa ~wi]~. rta nepLq>EpELaKtC, TOXUTilTEC, f.ltXPL 

nepinou 4 mls f.lnopei va XPilOlf.lOnOLil8Ei ypaao. rta f.lEyaMTepec, TLf.lt~ a-



240 LTOIXEIA MHXANON - LXElliO 

nam:lTOL q.t!36nno11 oe: opuKTEAOLO. Av 11 TOXUTllTa e:lvOL l-.l£yaA.uT£Pll an6 
10 m/s, £[VOL nLO anOT£A£01-.10TLK6<; 0 l\J£KaOI-.IO<; TOU ALnaVTLKOU navw OTa 

o6vna. 

10.1.7 Ixe:i5iaa., 

H OX£O[aOll TTl<; KOTOTOI-.ltl<; (1-.lOPtpr'J«:;) TWV OOVTLWV, WOT£ va £nlTUYXOV£TOL 

ll 01-.la,\r'] OUV£pyaola TOU<; (KUALO!l), ylV£TOL 1-.1£ OUYK£KPLI-.IEVOU<; Tp6nouc;, 

6nwc; n.x- lli-.IE8oooc; TTl<; "£~£LALWEV!l<;" . 

H oxe:olao11 auTr'] navTw<; e:lvOL tva £~£LOLK£UI-.ltvo 8t1-.1a nou acpopa 6oouc; 

aoxoA.118ouv 1-.1£ TllV KmaoKeur'] ooovTwTwv Tpoxwv KOL yt · auT6 oe: Sa To a­

vamu~ou~-.~e: oTo 1-.108!11-.la auT6. 
H OX£O[aO!l TWV OOOVTWTWV TPOXWV 1-.lnOp£[ Va ylV£l OUI-.l(j)WVa 1-.1£ TOU<; 

KaVOV£<; TOU 1-.lllXaVOAOYLKOU OX£0LOU, 1-.1£ TllV £nt0r'JI-.laVOll OTL, 0£ ne:plmw-

0!1 TOI-.ltl<; napO.M!lA!l<; 1-.1£ TOV a~ova TOU TPOXOU, TO i56VTIO i5£ i51aypOIJIJi· 
~OVTOI. 

Em:tor'] 01-.lW«:; ll n,\r'Jpll<; OX£O[aOll Ol\J!l<; TTl<; OOOVTOKLV!lO!l<; £[VOL OUOKO­

All , ouvr']8w<; XPllOli-.IOnOLelTOL ll OU1-.1!30ALKr'j . LUI-.l(j)WVa 1-.1£ auTr'j ll OOOVTWO!l 
anoo[O£TOL 1-.1£ TL<; Tp£L<; n£ptcptp£L£<; TTl<; : TllV n£pLcptp£La K£cpa,\wv nou 

OX£OLQ~£TOL 1-.1£ TllV KUpLa ypal-11-ltl TOU OX£OLOU , TllV n£pLcptp£La nOOLWV 1-.1£ 

OLaK£K01-.11-.1EVll r'] mo OUV!l8LOI-.IEVa 1-.1£ A.e:mr'] OUV£Xtl ypal-11-.ltl KOL TllV apXLKr'j 

ne:ptcptpe:ta 1-.1£ A.e:mr'] a~ovtKr'] ypal-11-lrl - LTllV ne:plmwo11 ouo Tpoxwv oe: e:-
1-.lnA.oKr'] Ol apXLKE<; n£plcptp£L£<; TOU<; nptn£L Va £(j)QnTOVTal. 

0 
ElK. 10.1.16 .Lxc:oiaar) ypava(wu jJ£ napa/-.J..ry/-.a o6vna 
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ElK. 10.1.1y :Lxt:oiaaT) auvt:pya(6JJE:vwv ypava(uiJv J.lE: napaAAT]Aa i'56vna 

ElK. 10.1.115 :Lxt:oiaaT) auvt:pya(6J.1t:vwv KWVLKWV ypava(Lwv J.lE: i01a i'56vna 

ElK. 10.1.1E LUJ.1{30AlKr] axt:oiaOT) ypava(LWV j.JE: t:AlKOE:lor] i'56vna 
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E<K. 10.1.•a< rxs6fa00 auvspyaafa< artpvova · KopWva< 

10.2 \MANTEI 
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10.2.1 OpiOJJ6c;- m:p1ypacp!l 

L£ neptmwow; nou 11 611£011 I1£T6ooo11 11e TTl XPrlOll ooovTwoewv oev 11no­
pel va eq>ap1100Tel Myw 11£YOATlc; an6mao11c; TWV mpaKTWV, XPllOLI10not­
ouVTm t1111eoot Tp6nm ouvepyaolac; Twv Tpoxwv 11£ TTl f3or']8eta evot611e­
oou OTOLXeLOU, 011Aaor'] li10VTQ (.Aouptou) r'] a.Auoloac;. 

LTllV Ll1aVTOKtVllOll 11 ot6Taf;ll anoTeAetTm (OTllV an.Aoumep11 110pq>r'] 
Tllc;) an6 ~UO TPOXOAi&c; npooap110011tvec; OTllV KLVllTr'Jpta KQL TllV KLVOU11£­
Vll OTpaKTO Kat TOV KA£LOT6 ( mtp110Va} IJ.IOVTO nou nc; OUVOt£L, KaAUmO­

VTac; tva 11tpoc; Tllc; et;wTeptKr']c; Touc; neptq>tpetac; (T6f;o enaq>r']c;). To 6-
8potol1a Twv ouo T6~wv £lvm npoq>avwc; 360°. 

ElK. 10.2.a !1t6.Ta~TJ Lf.lOVTOKiVTJOTJc; 

Ot Tpoxa.Alec; elvm oA6owJ,~a TUJ,~nava 11 ~iOKOI r'], oe 11eya.Aec; otaoTa­
oetc;, TPOXOi J,l£ 6paxiov&c; (aKT[vec;) yta 11LKpOT£pO f36poc;. LTO KtVTpO Touc; 

£[VOL OLai10P<j>WI1tVll 11 nArtJJVI'), yta TTl OUV0£011 11£ TllV 6TpaKTO. H neptq>£­
petaKr'] muc; OT&cpavl') txet otaq>opec; 110pq>tc;, ava.Aoya 11£ Tov Tuna Tou L-
116VTa: 11nopel Va eLVQL an.Ar'] KUALVOpLKr'] , 11£ 11LKpr'] nA£UpLKr'j KUpTOTllTa, 11£ 
natoupec; yta aoq>6A£La 11£TaKLVllOllc; TOU AOUplOU Kat 11£ tva r'] nepLOOOT£­
pa aUAQKLa, OUVr'j8wc; Tpan£~0£LOOUc; Kat onavta ll11LKUKALKr']c; 110pq>r']c;. 

'OTOV 0 li10VTac; tX£L OTllV £0WT£pLKr'j TOU £nl<j>QV£La OOOVTWOll , 11 OT£-
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cpOVIl Tile; TPOXOA[ac; tX£1 OIQ~Opcpw~tVIl QVTlOTOLXIl OOOVTWOil, lOIOc; ~op­

cp!']c; Kat !3!']~aTOc;. 

1$ 
ElK. 10.2.6 TunaL TpoxaJ11wv LJ.lOVTOKivryaryc;. OA6awJ.lr), oiaKoc; J.lE: Tpunt:c;, aKTLVWTrJ 

01 I~QVT£c; ~opcpOAOYIKQ XOPOKTilPl~OVTat KUpiwc; an6 Til OIQTO~!'j TOUc;, 
nou ~nap£[ VQ £[Vat op80yWVIK~, KUKAIK~ ~ Tpan£~0£1l>~<;. 'Qmv 8tAOU~£ 

0Kpt!3£1Q OTil ~£T00001l, xwpic; 0At081lOil (yl\[OTPil~O) TOU I~OVTQ OTilV TpO­
XOAlQ, ll £0WT£p1K!'j WlcpOV£10 TOU I~QVTQ cptp£1 ol>6VTWOJ1, ll OnO[Q !3£1\­

TLc.ilV£1 KQI TllV £UK0~4J[O TOU. 

I Til ouvtx£1a (£v6TilTa 1 0.2 .3) ea £~naoou~£ aval\unKa Touc; olacpo­
pouc; TUnouc; TWV I~OVTWV we; npoc; Til ~opcp!'] Kat TQ QAAQ XOPOKTilPIOTLKQ 
Touc;. 
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10.2.2 A£1TOUPVIK6<; OKOTT6<;- XP~0£1<; 

Me: TOUC: ll..lclVT£C: yiV£TQl 11£Tcl0001l TllC: n£pLOTpO<j)LKI'jc; KLVIlOilC: OnO TllV KL­

VIlTI']pLO OTilV KLVOU11£VIl clTpOKTO, 11£ OUVOTOTilTO OLOTI']pllOilC: !'] OLO<j)OpO­

noillOilC: TWV OTpO<j)WV. H OXf:Oil 11£TclOOOilC: OTpO<j)WV, yta 1110 OUYK£KPLI1t­

VIl OlclTO~Il, 11nopc:i VO £LVOl OTOSc:pl'] !'] VO naipV£L Olcl<j)Opc:c; Tll1tc; ~OSI1LOLO 

(KAL110KWTcl) !'] OK0110 VO 11£TO~clAA£TOl 11£ OUV£XI'] Tpono 0£ 1110 npOKOSOpL-

011£VIl nc:ptOXI'] Tli1WV. AUTO yiV£TQl 11£ Til 11£TO~OAI'] TllC: OLOI1tTpOU £LOLKWV 

TpoxaA.twv. :Lc: KaSc: nc:pimwoll ot ponte; TWV mpaKTWV Sa c:ivm avnoTpo­

<PWC: OVclAOy£c; TWV OTpO<j)WV TOUc;. 

Avaf...oya 11£ Tov Tuna TOuc; 11nopouv va Kaf...U4Jouv 1110 11£Y6Ail nc:ptoxl'] 

Tli1WV YLO TllV n£pl<j)£p£LOKI'j TOXUTilTO, ano 2 twc; KOl 60 m/s. 

LTil ouvtxc:ta Sa ava<j)tpou11c: nc; nc:ptoxtc; TLI1WV nou 11nopc:i va A.c:tToup­

yl']oc:t tKavonOtllTLKa o KaSc: Tunoc;. 

Avaf...oya 11£ TO 11tyc:Soc; KQl TO UALKcl KOTOOK£UI']c; TOUC: 11n0pouv VO KO­

AU4JOUV 1110 apK£Tcl 11£YclAil nc:pLOXI'] Tli1WV YLO Til 11£TO<j)£P011£VIl LOXU. 

navTWc;, KUpiwc; £~QlT[ac; TllC: OVTOXI']c; TWV UALKWV TOUC:, O£V 11nopouv VO 

XPilOLI1onotllSouv yta nof...u 11c:yaA.c:c; toxc:ic; (navw ano 2000 PS), onoTc: 

XPilOli10nOt£[TOl ll OOOVTOKLVIlOill'] ll OAUOOKLVIlOil . 

Ac; Olli1£LWS£[ £OW OTL, yta Til 11£TO<j)Opa OpLOI1tVIlC: LOXUOC:, 000 11LKpO­

T£Pil c:ivm ll nc:pL<j)£p£LOKI'] TOXUTilTO TOOO 11£YOAUT£Pil £LVOl ll nc:pt<j)£p£LO­

KI'j ouva111l (P = Fv, c:vOTilTO 8.2). ETat ot Ll1clVT£c; o£v npoo<j)tpovTm yta 

noM 11tKptc; TOXUTilT£c;. 

Ot Ll1clVT£c;, Myw TllC: £UK0114Jiac; TOuc;, 11nopouv va XPilOLI1onotllSouv 

KOl 0£ nc:ptnTWO£LC: nou Ol cl~OV£C: TWV OTpclKTWV £LVQl OOU11~0TOL, twc; KQl 

OOUI1~0TO KclS£TOL I1£TO~U TOUc;. Av TOnoS£TilSOUV 11£ "OLOOTOUpWOil", 11nO­

pouv va XPilOLI1onotllSouv oc: nc:ptmwoc:tc; avTiSnllc; <j)opac; nc:ptoTpo<j)l']c; 

mpaKTwv. AuTo yivnm KOl 11£ Ll1clVTc:c; nou 11nopouv va c:pyaoTOuv KOl 11£ 

nc; OUO £nt<j)clV£Ltc; TOUC: KQl OUVIlSL~£TQl 0£ n£plnTWO£LC: nou OL KLVOU11£V£C: 

clTpOKTOL £LVOl nof...f...tc;. 

H LI10VTOKLVIlOil XPilOLI10not£iTm, 11£ TOuc; nc:ptopto11ouc; nou ava<j)tpa11c: 

npLV, 0£ 1110 nof...(J 11£YclAil nc:pLOXI'] £<j)OPI10YWV. EVO£LKTLKcl OVO<j)tpOU11£ 

11£TOOOO£LC: KLVIlOilC: 0£ OV£11LOTI'jpc:c;, OVTAic:c;, OU11nt£0Ttc;, nAUVTI'jpta, c:p­

YOA£L0111lXOVtc;, ~uf...oupyLKtc; 111lXOVtc;, OUTOKLVIlTO, OOVIlTtc;, 11£TO<j)OpLKtc; 

Ol0Tcl~£Lc;, U<j)OVTOUpytKtc; KOl XOpTOnOLilTLKtc; 111lXOVtc;. 
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ElK. 10.2.y fltam~T7 tJ.laVTOKivT7aw; cpuy6Kt:VTPT7C: avTMac; an6 T7At:KTPOKtvwf}pa 

10.2.3 Kanwopi£c;- Tuno• 

Ot L~6vn:c; KQTQTOOOOVTOL 0£ KOTTlYOPi£<:; ~£ KUplO KpLTT'jpLO Til ~Optp!'j TllC: 

otmo~!')c; Touc;. 'Emt txou~e: 
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ElK. 10.2.li TunOllf..lOVTwv : 1) mint:ooc;, 2) KUKALK6c;, 3) Kolv6c; rpant:(ot:Loryc;, 
4,5,6) £VlOXUf..ltVOl Tpan£(0£l0£ic;, 7,8) OT£VO[ £VlOX. Tpan£(0£lO£ic;, 

10, 11, 12) lf..lOVT£c; XPOVlOf..lOU f..l£ OOOVTWOTJ. 

e Enim:l>ouc; IIJOVT£<;. H OIOTOI1i] TOUC: dVOL op8oyWVIK!'] KOL £pya~OVTOI 

O£ TpoxaA.i£c; 11£ anA.!'] KUA.1vop1Ki] £mcpaV£IO, ll onoia 11nopd va dvm KOL £­

A.acppa KUpT!'] YIO aa<paA.i] np6ocpUOll. AUTO OU11f30iV£1, YIOT[ 0 1110VTOC: tA.­

K£TOl npoc; TO 0'111£[0 nou uncJ.pX£1 ll 11£YOAUT£Pll TQVUOll , OllAOOi] npoc; TO 

11too TllC: OT£(j)OV'lC:·H KUpTWOll OUT!'] O£V uncJ.pX£1, OTOV o 1110VTOC: nptn£1 
VQ 11£TOTOn[~£TOl navw OTllV KLVOU11£Vll KOL VQ n£pVcJ. 0£ 1110 £A£U8£Pll TpO­

XOALO YIO anOOUI1nA£~ll, XWPLC: OTOI10Tlll10 TllC: KLVllTi]plac;. 0 TUnoc; OUTOC: 

t X£1 0£ 11£YOAO [308116 £KTOnLOT£i an6 TOUC: Tpan£~0£10£LC: 1110VT£C: nou na­

pOUOLQ~OUV nA£OV£KTi]I10TO OTllV np6ocpUOll OK0110 KQL 11£ 111Kpi] TQVUOll. 

e KuKAIKOU<; IIJOVT£<;. H OIOTOI1i] TOUC: £[VOL KUKAIK!'] KOL £pya~OVTOL 0£ 
TpoxaA.i£c; nou txouv n£plcp£p£1aKa avTiOTOIXO auA.aKia. XpllOLI1onmouvTm 

0£ A.iy£c; n£plnTW0£1C:. 

e Tpane:~0£1l>e:ic; IIJOVT£<;. 01 1110VT£C: OUTOi £[VOL Oi]I1£PO 01 mo 0100£00-
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OTOUV KQL ~£ OUYKOAAllOll , on6T£ £lvat xat..ul30tv£c;. Enio11c; XPllOL!.!OnOLOU­
VTQl E:AO<pptc; TPOXOAL£<:; an6 KpO~QTO OAOU~LVLOU , nAOOTLKtc; KQL ~UALV£<:; , 

yta ~LKPri TOXUTllTO KOL toxu. 

BaoiKES l>•aoTaO£!S 

/\6yw TTl<:; ~E:YOAll<:; OLQOOOfl<:; Tfl<:; li..!OVTOKLVflOfl<:;, Ol 13aotKtc; OLOOTOOE:tc; L­
~QVTWV KOL Tpoxat..twv aKot..ou8ouv ote8vri TunonoiflOll yta otKOVOiJLO KOL e­

vaAA.a~t~6TflTO. 

Ot £nin£l501 I~OVT£c; XOPOKTflpl~OVTQl an6 TO nf..6Toc; b KOL TO naxoc; 

TOU<:; S, Ol 0£ KUKAIKOi an6 Tfl OLQ~£Tp6 TOU<:; d. Km yta TOU<:; OUO TUnouc; 

E:VOLO<ptp£1 KQL TO ~riKoc; TOU<:; l. 
Ot Tpan£~0£1l>£ic; ·~avn:c; xapaKTflpi~ovmt an6 To u4Joc; Touc; h KOL To 

nf..6Toc; Tfl<:; ~E:YOAfl<:; nt..wpac; TOU TpanE:~LOU b. IOLOLTE:pa OL OOOVTWTOL t­
XOUV OUO U4Jfl, TOU l~QVTO h5 KQL TOU OOVTLOU h1, op[~£TOL 0£ KOL TO 13riiJO 

tauc; t . 

I 

h, 
j 

ElK. 10.2.£ L11Qaraaw:; rparri(ot:towv t/-lavrwv 

Ot l~QVT£<:; KOTOOK£UQ~OVTQL KQL KAelOTOl (m£p~OV£<:;, ~£ TUnOnOL!l­
~EVO ~TlKll) KOL OVOL)(TOl (TOU ~ETpOU) . LTll OE:UTE:Pll nep(mWOll ll OUV­
OE:Oll TWV 6Kpwv yivnm ~£ pa<pf] (otouc; en(neoouc;), ~£ et..6o~ma (oav 
Ttc; ap~oKat..Umpec;), f) ~£ Til XPllOl~onotllOll E:lOlKWV ouvonf]pwv IJOP­

<pf]c; E:AOTllPlOU f) ayK(OTpOU. 
Ot TpoxaAiec; Twv enineowv t~avTwv, xapaKTflpi~ovTm an6 Tfl ot6iJetp6 

Touc; d KOL To nt..atac; Touc; b1, nou ouvetnm ~£ To nt..6Toc; Tou t~avm ~£ 

Tfl oxto11 b1 = 1,1 b + 10 mm. rta t..6youc; npoomoim:; Tou t~avm an6 u­

nepl3of..tKri K6~4Jfl, 11 ot6~£Tpoc; Tflc; Tpoxat..iac; ouvri8wc; £KMy£TOL 80 we; 
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1 oo cpoptc; 118yaAIJn:pll ano To naxoc; Tou s. 

Ot TpoxaA.i8c; TWV Tpan8~08LOWV li10VTWV XOPOKTilPL~OVTat ano Til OL0-
118Tp0 TOUc; Kat nc; OLQOT008Lc; TOU QUAQKLOU I'] TWV QUAQKLWV TOUc;. Eo<!J 13£-

13ata QKOAOU80UVTOL Ol OLOOTOO~tc; Tile; OLOTOI1l'Jc; TOU li10VTQ 118 Til OLa<pop6 
OTL TO l368oc; TOU QUAOKLOU 8LVat 118YOAUT8p0 ano TO uL!Joc; TOU li10VTQ. Au­

TO ytm[, onwc; 8a 8~1lYTlOOU118 OTil OUVEX8LO, 0 li10VTac; nptn8L va "nm68t" 

110VO one; nA.wptc; TOU QUAQKLOU Kat OXL 0Tili300il TOU. 

ElK. 1 0.2.oT AuAciKt TpoxaMac; Tpan£i;o£toouc; LJ.lcivm 

TtA.oc; yta Touc; OOOVTWTOUc; li10VT8c;, un6pX8L Kat TO OVTLOTOLXO !31']110 

Tile; TpoxaA.iac;. 

10.2.5 Iuv9r')K£c;- oxtoe•c; AE:IToupyiac; 

LTilV li10VTOKLVIl01l l3aotKI'] npoUno8EOil KaA.l']c; A8LTOupyiac; 8[Vat ll OWOTI'j 

OPXLKI'] TtlVUO'l (TEVTWI10) TOU li10VTO. AUTO yivnat 118 an0110KPUVOil TWV 

TPOXOALWV 118 Til l3ol']88LO 8LOLKWV OLQT0~8WV. H TOVUOil EX8L oav anoT£11.8-

0110 TllV QVOnTU~Il K09£TWV liUVOIJE:WV (niEOilc;) 118TO~U li10VTO-TpoxaA.iac; 

OTilV n8pl0Xl'J TOU TO~OU E:naq>r')c;. t.taKpiVOU118 OUO KAOOouc;:TOV EAKOVTa, 
nou avayK6~8l TllV KLVOU118VIl TPOXOALQ VQ n8pl0Tpa<pd Kat TOV E:AKOIJE:VO 
nou QKOAOU88i. H KQTQV011Tl TWV K088TWV OUVOI18WV OTO TO~O WO<pl'jc; 08V 

8[Vat 0110l0110P<pll, QAAO QKOAOU88[ 1110 <p8[VOUOQ 110p<pl'j ano TOV EAKOVTQ 

npoc; TOV 8AK0118VO KAOOO. 'Omv ll KLVIlTl'Jpta TpoxaA.ia OPXL08l va n8pl-

0Tp£<p8Tat, 8~atTiac; TWV K088TWV OUV0118WV Fk, 811<pOVL~8Tat liUVOIJ'l Tpl-
6r')c; OAI09r')O£W<; IJE: m:plq>E:pE:IaKr') lii£U9UV0'1 Kat ETOL avayK6~8Tat va OKO­

A.ou8l']08l TllV n8pl0Tpo<pl'] Kat 0 li10VTac;. M8 Til 08Lp6 TOU 0 li10VTac; 8a na­

paoUp8l TllV KLVOU118VIl TPOXOALO, 8~atTiac; QVTLOTOLXWV 0UV0118WV. LTilV ll­
P811LO, Myw OUI1118Tpiac;, ot T608tc; (8<p8A.KuonKtc; ouv6118tc;) Twv ouo KM­

owv dvat io8c; ( T0 ). Kma Til A.8tToupyia o11wc;, Myw Tile; avoi10LOI10P<pllc; 

KOTOV011l'Jc; TWV K088TWV OUV0118WV, ll TOOil TOU EAKOVTQ KAOOOU T1 8LVat 

118YOAUT8Pil ano TOU 8AK0118VOU T2 . H ota<pop6 Touc; T1 - T2 = F 8LVat ll 
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m:pt<p£p£taKT1 ouva111l KOL auTI'l napay£t Til oTp£nnKT1 ponl'l M = F d 12 . H 

OtOTa~ll npo<pavcilc; 0£ Sa A£tTOUPYTl0£t, av ll F £[VOL 11tKpOT£Pil ano 2M2 I 
d2 , onou M2 ll avnoT£KOI1£VIl ponl'l TllC: KtVOU11£VIlC: TpoxaP.iac;. J\pa ll ota­

<popa T1 - T 2 = F £ivm KpiOLI11l yta TllV tl1aVTOKiVIlOil. E~apTOTOL O£ ano TllV 

apXtKTl TOVUOil , TO OUVT£A£0Tll Tpti3TlC: ~ 11£Ta~U ti10VTO-TpoxaP.iac; KOL TllV 
Tli1Tl a TOU TO~OU £na<pilc; (0£ aKTLVta). 

ElK. 10.2.l; AvanTU~TJ nepupt:pt:taKf/c; ouvaf..ITJC: F OTTJV LJ..IOVTOKiVTJOTJ 

Eivm T1 I T2 = e11°. rta napao£tYI1a, av 11 = 0,3 KOL TO To~o n£pinou 180° 

( n aKTivta) £ivm T1 I T2 = 2,5 . AuTo £niOilC: Oll11aiv£t on, a<pou 

T1 - T2 = F, Sa £ivm T1 = 1,66 F 1'1 F = 0,6 T1. 

Av TO TO~O £na<pilc;, yta TO ioto 11, yiv£t n.x. 150°, TOT£ T1 I T2 = 2,2 KQL 

F = 0,55 T1 AuTo Oll11aiv£t oTt yta TllV iota ponl'l M2 KOL TllV iota anmTou-

11£VIl F = 2M2 I d2 , XP£t0~£TOL yta Til A£tToupyia 11£yaMT£Pil T1 KOL £nOI1t­

vwc; 11£YaAUT£poc; ti10VTOC:, WOT£ va TllV avTtX£1. EniOilC: tXOU11£ TOT£ 11£­
yaMT£Pil KOTanOVIlOil TWV OTpOKTWV KQL TWV £0p0VWV TOUC:. 

Eivm P.omov noM Olll1aVTtKo, yta TllV £ntTUXIl11tVIl A£tToupyia TllC: tl1a­

VTOKLVIlOilC: , TO 11ty£Soc; TOU TO~OU £na<pilc;. 

Eina11£ ilOil on ll n£pt<p£p£taKT1 ouva111l F £ivm KaSoptoTLKTl yta Til 11£Ta­

<poptKT1 tKaVOTilTa TllC: tl1aVTOKLVIlOilC:· b.£[~al1£ 0£ OTL ll Tli1Tl TllC: £~apTOTQl 
ano TllV KOS£Til ouva111l nou £11<pavi~£TQL 11£Ta~U ti10VTQ -TpoxaP.iac;. "ETOt 

£~1lY£LTOL KQL TO nA£OVtKTill1a TWV Tpan£~0£tOWV ti10VTWV 0£ ouyKptOil 11£ 

Touc; min£oouc;. 

M£ Til O<j)llVO£t0Tl KQTOTOI1Tl nou txouv Ot ti10VT£C: aUTO[ Olll1t0Upyouv £­

nt<pOV£t£c; £na<pilc; nou 0XIli10TL~OUV O~£[a ywvia 11£ TO £nin£OO TWV apxt­
KWV TQO£WV (tvavn 90° TWV £nin. ti10VTWV). "ETOL Ot KOS£T£C: OUV011£tc; 

(one; nP.£UptKtc; £nt<pOV£t£c; £na<pilc; TOU auP.aKtOU) £iVOL 11£YaAUT£p£c; KQL 
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£n011EVW<; KOL 11 Tpl~Jl 11£ TllV TPOXOA[Q £iVOL 11£YOAUT£Pll ano £K£LV1l nou 
£nLTUYXOV£TOL 11£ TOU<; £n[n£OOU<; LI10VT£<;, YLO TllV LOLQ OPXLKJl TOVUOll. 

IL ·auTo KOL 11 nepLtp£p£LOKJl ouva1111 KOL 11 11£TOtp£POI1£Vll LOXU<; elvOL 11£YO­

f...UTepec; KOL 11 11£T00001l mo OO(j)OAJl<; ano nf...eupa<; OAL0811011C:· 

Av 8£WPJlOOU11£ TO 11JlKO<; TOU li10VTQ 011£TO~AllTO KQTQ TTl A£LTOUpy[a, 

TOT£ OAO TO 01111£LQ TOU EXOUV TllV LOLQ TOXUTllTO. Av emnf...tov O£X80U11£ 

on O£V un0.pX£L OA[081101l 11£TO~U li10VTO - TPOXOALWV, TOT£ KOL TO n£pltp£­

p£LOKO 01111£LQ TWV OUO TPOXOALWV EXOUV KOLVJl n£pLtp£p£LOKJl TOXUTllTO, 

QUTJl nou EXOUV KOL TO 01111£LQ TOU li10VTQ. AtpOU AOLnOV 

v, = v2 = ndr), ea £LVOL d, r"l, = d2 r)2 KOL d, I d2 = r)2 I r"l, = i . 
Enlo11<; 8a LOXU£L 11 OXEOll M1 I M2 = r)2 I r)1. illlAOOJl, onw<; KOL OTO ypa­

va~La, Ol OTpOtpE<; £[VOL QVTLOTpOtpW<; QVQAOY£<; TWV OLOI1ETpWV TWV TPOXO­

ALWV KOL TWV OTp£nTLKWV ponwv TWV OTpOKTWV. 

10.2.6 Ol>r)yie:<; e:cpapi.JOVJl<;- AEITOupyiac; 

H li10VTOKLV1101l £[VOL tva<; nof...U anf...6<; KOL OLKOV011LKO<; Tpono<; 11£T00001l<; 

TTl<; KLVllOll<;, XWPL<; anOLTJlO£L<; 011110VTLKJl<; OUVTJlPllOllC:· 

Bt~OLa nptneL va OLOTllPOUVTOL Ka8aptc; OL emtp0.V£L£<; LI10VTO-Tpoxaf...Lwv, 

yLm[ AOOLO Jl OKOV£<; 11nop£l va 11£LWOOUV TO OUVT£AWTJl Tpl~Jl<; KOL o~ta Jl 
OLO~pWTLKQ uypa 11nope[ VQ KQTOOTpELjJOUV TOV li10VTO. 

H LI10VTOKLV110ll OI1WC: anOLT£1 npoo£KTLKJl11£AETTl KOL emA.oyJ1 TWV xapa­

KTllPLOTLKWv TTl<;, K08W<; KOL nLOTJl £(j)OPI10YJl TTl<; 11£AET1l<; OUTJl<; KOL TWV 0-

0llYLWV TWV KQTOOK£UQOTWV. 

0pl011EVOL napayOVT£<; emopo(Jv K080pLOTLKQ OTllV KOAJl A£LTOupy[a TTl<; 

KOL OTll OLOPK£LQ ~WJl<; TTl<;. EVO£LKTLKO napa8£TOU11£ KOnOLa OTOLX£LO ano 

TTl 11£AET1l KOL TllV £11n£Lp[a TWV £(j)OPI10YWV. 

©> OL OLOI1£TPOL TWV Tpoxaf...Lwv oev nptneL va emAtyovmL nof...u 11L­

Kptc;, yLml ETOL KmanovelTaL nof...U o LI10VTO<; oe K011l)Jll , oTav Tuf...ly£TOL 

OTO TO~O £nO(j)Jl<;. "011W<; Ol 11£YOA£<; Ol011£TPOL, £KTO<; ano TO 11£LOVEKT11110 

oyKOU-~apou<;, EXOUV W<; anOTEA£0110, YLO OUYK£KPL11EV£<; OTpotp£<; KOL n£­

pltp£p£LQKE<; TOXUTllT£<;, 11£YOA£<; tpuyoK£VTp£<; OUVOI1£L<;. ETOL 0 LIJOVTO<; t­
X£L 11LO TOOll ano116Kpuvo11<; ano TllV TpoxaAla, OXL Kaf...J1 npootpuo11 KOL T£­

ALKO. 11£LW01l TTl<; n£pltp£p£LOKJl<; OUV01111C: KOL TTl<; 11£TQ(j)OplKJl<; LKQVOTllTO<; 

TTl<; li10VTOKLV1101l<; 1'1 (j)OLV011£VQ OAL0811011C:· 

MLa KOAJl n£pLOXJl TL11WV Ol011ETpOU TTl<; KLVOUOO<; TPOXOALO<;, nou OUVJl8W<; 

£LVOL 11 11LKpOT£Pll, O(j)OU OL KLVllTJlPL£<; 1111XOVE<; £[VOL KQTQ KOVOVO nof...U­

OTpOtp£<;, £[VOL d = ( 80 ~ 100 ) S, onou S TO noxae; TOU £n[n£OOU li10VTO. I La 

TOU<; TpOn£~0£LO£i<; li10VT£<; 11n0pouv VQ XP110li10nOL1180UV KOL 11LKpOT£p£<; 
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Tlj..lE~ , YLOT[ EXOUV, Myw UALKWV KQL Tponou KOTQOK£UI'j~ TOU~ , j..lEyaAL:In;pll 

c:uKaj..llj.Jia. 

©> H llEYOAll anOOTOOll TWV Q~OVWV TWV OTpOKTWV O[VEL f3tf3ma j..lEya­

AL.JTEp£~ KOL aKptf3oTEPE~ ( Myw !li'JKou~ L!lOVTa) 5tm6~£L~ . !J.Ev Eivm o11w~ 

OWOTO VQ OXEOLO~OVTQL OLOTO~El~ j..lE noAL:I j..llKpt~ anOOTOOEL~ Q~OVWV, yta­

Ti TOTE j..l£LWVETQL TO TO~O £nQ(pl'j~ OTll j..llKpl'j (ouvl'j8W~ KLVllTI'Jpta) TPOXQALQ 

KOL auTo, LOtaiT£pa oTav txoui-IE I-IEYOAE~ oxtoEL~ !1ET6ooo11~ , Oll!lLOupyEi 

OAL081'jO£l~ . npaKTLKO ELVOL aocpaAI'j~ j..llQ anOOTOOll j..l£YOAUTEP11 KQTO 2 m 

TOUAOXLOTOV ano TO 68poto11a TWV otaj..ltTpwv Twv Tpoxal\twv. 

ElK. 10.2.11 LTT} J1ey6.AT] axtaT] j1£TQOOOT]C; j1£td.Jvemt TO TO~O wacpr]c; 

©> H llEYOAll nEplcp£p£1QKI'j TOXUTllTO nptnEI va anocpEUYETOL, YLOT[ t­
XEL W~ anOTEAWj..lQ llEYOAll cpuyoKEVTPll OUVO!lll KOL KOKI'j npoocpUOll . 

'OilW~ , IOIQLTEpa OTL~ nEplnTWOEL~ j..l£Tacpop6~ llEYOAll~ IOXUO~, j..liKpl'j nEpl­

(j)EpEIOKI'j TOXUTllTO Oll!lOiVEI llEYOAll nEptcp£pELaKI'j ouva1111 (y1a OEOOj..lEVll 
LOXLJ P=F.v). 'Exouj..lE l\om6v av6yK'l11EYOALJTEpou lj..lOVTa KOLj..!Eyal\t.!TE­

pE~ KOTQnOVI'jOEL~ TWV OTpOKTWV KQL TWV EOpOVWV. Mta KOAI'j nEpiOX!'] Ent-

1\oyl'j~ £[VOL TOTE yupw OTQ 20 m/s. 

©> H OXEOll j..l£T00001l~ OTllV npO~ll 0£V nptnEI va EiVOL j..lEyaALITEPll a­

no 1 I 6, YLOT[ j..!EIWVETQL nol\u TO TO~O enacpl'j~ OTll j..llKpOTEPll TPOXOALQ. 

AUTO , LOIQLTEpa OTQV OL O~OVE~ ELVQL KOVTO, Oll!llOUpy£[ WLOll~ npof31\l'jj..!a­

TQ KQKI'j~ npOO(j)UOll~ KQI OAL081101l~ · 

©> To cpmvoj..lEVO TTl~ ol\io811011~ nptn£L va anocp£uynm ooo Eivm ou­

vmo, YLOT[ EXE:L OQV anOTEAWilO llELWO'l TWV npay j.IOTLKWV OTpoq>wv Tf]<; 

KLVOUj..lEVll~ TPOXOALQ~ KQL TTl~ LKQVOTllTQ~ TTl~ OLOTO~ll~ · Eiva1 anoOEKTI'j 

j..liQ j..lELWOll TTl~ TO~'l~ TOU 2 - 3 %. !J.llAOOI'j , EVW 8EWP11TLKO 8a EiXO 1 00 

oTpocpt~ To AEmo, Myw oAi081lO'l~ txw 98 f) 97. 
EKTo~ ano Tou~ napanovw napoyovTE~ nou ouvotovTm 1-1£ TllV ol\io81l­

Oll, Ka8opLOTLKO poAO (KOL y1a TllV OUVOALKO KOAI'j A£1TOUpyia) nai~£1 11 ap­

XIKI'j TOVUOll (TEVTWj..lO) TOU lj..lOVTQ. H EKTL!lllOI'J TTl~ yiVETQL ano TO j..lEA£111-

Tf) TTl~ OLOTO~'l~ j..l£ T'l f3ol'j8£LQ 0011YLWV nou O[VOUV Ol KQTQOK£UQOTE~ 

TWV lj..lOVTWV. EntTUYXOVETQL j..lE EIOLKE~ OIOTO~El~ anoj..lOKpUVOll~ TWV Tpo-
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lD:>l D]Adn0113'{ ltd31f}'{D:>l 3rlnoX~ lD:>l ::,l,i<hDU3 0391 01 13/\\!)'{DA3rl 'lton/\t;>1 lt 

lD13/\Q3nD 1013, "OQQ'{:>l 0/\3rlQ:>l'{3 /\01 13)~1U D/\ 310\!) '101~ lD1]31380U01 lD:>l 

nm QA039 /\OlD od381}3'(3 13)JdnA nou ::,9Xod1 ::,oA~ lD/\]3 ::,odl,ilDnAD1 o 

Ddf,iJ.Dnllm IJ]mQIQ f,i>lll.DriiJX~ 9"1:"0~ ">113 

·od~~onAo~ nm Ltol,ldX Lt lD13)J8LlAno 3191 ·mAt;>rl1 nm 

UO(l)dt;>yDX lt1 3rlnoAf}<hOUD D/\ 3rlf}odourl /\3Q ::,(l)riQ D]Adn0113'{ lt1 t;>lD)I 

"DADAdQ D'{U'{'{QlD:>l 3rl lD1~1d13rllD:>l /\\!)1'{DX 

Ol'i73X3:-NONVXHV\J VI3XI013: '!l~Z 
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1 0.2. 7 Ixf:lHaol') 

Ita Tr]V napaomo11 TllC: q..laVTOKiV'lO'lC: ouv!']8wc; XP'lOli . .IOnotEiTat 11 OX'li..IO­

nK!'] oxeoiao11. 'ETat ot TpoxaA.iec; naptoTavovTm 1..18 anA.ouc; KUKA.ouc;, 1..18 

T'lV EntO!']I..IOVO'l TWV KtVTpWV TOUC: 1..18 Q~OVlKtc; YPOI..II..Itc;. Ot li..IOVTEC: napl­

OTQVOVTQl 1..18 TO LXVOC: TOUC: OXEOlOOI..ItVO 1..18 Til ~QOlK!'] YPOI..II..ITl TOU OXEO[­

OU. 

Av np6KElTQl yta KQTQOK8UOTlK6 oxtoto TpoxaA.iac;, TOTE TllPOLJVTQl Ol 

YVWOTO[ KQVOVEC: TOU ll'lXOVOAOYlKOU OXEOLOU. 

ElK. 10.2.1a LXE:OiaaT'] TpoxaMac; t:rrirrt:oou LJlavm 

ElK. 10.2.16 LXt:OiaaTJ TpoxaMac; Tparrt:(ot:toouc; (rroAuKAaoou) LJlCtVTO 



r;»ndn3'{U lDlAO)QridDOOdU '::,3d(lOlDU ::,3'{U'{'{QlD>I 3rl ::,3A~ri(Y)chdoriD1Q lOA 

-]3 nOUQ 'nOd]3U ::,QA3 ::,3d>IQ O(lQ ::,110 :OUQdl ::,1,133 AOl 3rl DA~riDDn3>1DDlD>I 

1DAJ3 ::,nm l,tchdorl ud3lD(loyuo AUlD nou 'A(Y)]3X10lD Qrl91do oyr;>A3rl (::,nm 

::,o>ll,tri Ol 3ri OAO'{QAD) ADA~ QUO 1DlAI}0'{3lOUD ::,(Y)3DI,!A1>1 ::,3Q]Dn'{D 10 

·::,DQ]Dnyo ::,ul D]3X10lD Dl 3rilDlAO>qyurl3 D]OUO Dl 'DllAQQ ::,l,tchdorl ::,1,1>1 

-1Q13 DA~ri(Y)chdOriDlQ ::,nOl Q13d~ch1d3U AUlD AnoX~ '(::,3A]l>ID) ::,3AO]XDd8 3rl 

1,1 10fi(Y)DQ'{O 1DA]3 DA ::,13D~lAOQO ::,110 10>1 ::,(Y)UQ ']3dOUri nou ']OXOdl 10 

"13~QAnD 

::,nm nou DQ!Dnyo l,tlD13'{>1 AUl m>1 'Ol>!DdlQ UA3rli}OA1>1 AUlD 10>1 D1dl,tlUA1>1 

AUlD 10A~rloorldooodu 1DAJ3 nou '!>l)oXod1oonyo OI}Q QUD 1DlJ3'{3louo ·::,ul 

l,tchdorl l,tyuo AUlD 'l,tlno UD(Y)lUJd3u AUlD u30191Q H ·uouAJ>IOonyo u 1DAJ3 

::,UDUA]>I ::,l,t>11cDOdl01d3U ::,ul ::,UDOQQl3rl ::,OUQdl ::,oA~riD18UAnD ::,oyyr;> ::,DA::J, 

l,lcbodAid3u -!>qrfDidQ ~ "£"0 ~ 

I3VIIAV" £"0~ 

OIV3Xs-NONVXHI/IJ VI3XIOls 9SZ 
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£AOOIJaTa (i\aiJOKLa) TJlc; IJOp<.pr'Jc; nou <.paiV£TQl OTO OXr'JIJa. Ta £AOOIJaTa 
aUTO ao<.pai\[~OVTQL IJ£ K£<.pOAWIJa rl KOnii\t£c; OTOUc; n£ipouc;, IJ£ Tp6no nou 

£nLTptn£L TJl OTpO<.pr'J TOuc; yupw an6 aUTOUc;. 'ETOL OLaiJOp<.pWVOVTQl Ta Ola­

OOXLKO OTOLX£ia KQL T£ALKO 1l KA£l0Trl ai\uoioa. 

ElK. 10.3.a AA.uaioa f.l£ nt:ipouc; 

LTJl ouvtxeta Sa yvwpiooUIJ£ KOL mo ouvSnouc; Tp6nouc; KmaoK£ur']c; 

KQL ouvapiJOAOYJlOJlc; OTOLX£LWV KQL ai\uoiowv. 

1 0.3.2 AtmoupyiKOC: OKOTTOC: - XPii0£1C: 

Me TJlV ai\uooKiVJlOJl , 6nwc; KOL IJ£ Touc; 6i\i\ouc; ouo TP6nouc; nou r'Joll yvw­

pioaiJ£, £ivm ouvmr'] 1l 1J£T6oooll TJlc; n£ptoTpo<.pr']c; an6 TJlV KLVJlTr'Jpta 6-

TpaKTO OTJlV KlVOUIJEVJl , IJE OlaTrlPJlOJl rl 1J£Tmponr'] TJlc; TOXUTJlTOc; TJlc;, IJ£ 

[36oJl TJlV emSUIJJlTrl oxtoll 1J£T6oooJlc;. Ot ponte; Twv mp6KTwv Sa £ivm 
KQL £OW aVTLOTp6<.pwc; av6i\oy£c; TWV OTpO<.pWV TOUc;. 

Eivm Km6i\i\Jli\£c;, 6nwc; KQL Ol LIJOVT£c;, yta n£ptmWO£tc; mp6KTWV nou 

antxouv noi\U IJETa~u TOuc;, on6T£ o£ XPllOLIJOnOLouvTm ypav6~ta i\6yw 

Twv 1J£y6i\wv otaiJtTpwv nou Sa tnp£n£ va eixav. Enetor'J o£ TO ui\tK6 Ka­

TaoKwr']c; TOuc; £LVQL £LOLKO[ XOAU[3£c; IJEYOAJlc; aVTOXr'Jc;, £iVOL Kmai\i\Jli\6-

T£p£c; an6 TOuc; LIJOVT£c; a£ neptmwoetc; 1J£y6i\wv toxuwv KOL ouv61J£WV, 6-

nou Sa XP£La~6vTOuoav LIJOVT£c; 1J£y6i\ou 6yKou. 
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ElK. 10.3.6 AlluaoKivnan yta fl£YOATJ taxu 

Ac, 9U1Jll90UIJE &5<.i> OTl, OTlWC, QVO<ptpajJE CITT)V ~£TOOT) TWV liJOVTWV, U­

TlQpXOUV Tl&plOPlOIJOi CITT)V e.MXlCITTJ TOXlfrrlTO TOUC,. Inc, IJLKpt<:; AOlTlOV 
TOXUTllTEC. XPllOLIJOnOLouVTat 1J6vo a).uoi5ec,. Btpata eivOL aKp$6Tepec, KOL 
mo aopuJ3W5etc, an6 Touc, LIJOVT&<:;, aAAO 5ev napouatal;ouv o).io9llOTJ Kat, 

IJE TllV KOTClMllA'l ALTlQVOT) KOl ETlliJEAT)IJtV'l KQTQOK&Ur), IJTlOpe( VO Tl&ptopt­
OT&( o 96pul3oc, KOL va aul;T)9ei 11 5t6pK&ta l;wr)c, Touc;. 

Mnopouv va XPllOLIJOnOtll9ouv IJ& ao<p6Aeta yta nept<pepetaKt<; TOXUTll­
T&<; 1J€XPt 20 m/s. 

H OAUOOKiVT)OT) e<pap!JQl;&TQl 0& OT091JOUC, napaywyr)c, T)A&KTptKr)<; E­
vtpyeta<;, 0& IJllXOVOUpyeia, IJ&TaAA&[Q KQl y&VlKO OE n&ptm<.i>O&t<; IJET050-
0T)C, KLVllOTJC. IJEYOAWV q>OpT[WV. 

rta TT)V Eq>Op!JOYTl TT)C, aAUOOKlVT)OT)c;, TlpeTl&l Ol CrrpOKTOl VQ ElVQl nap6A­

ATJA0l KOl Ol TpoXOL VQ l3pioKOVTOl OTO [5tO &Tl[n&5o. H TllO &UVOLKr) Tl&pimw­

OT) ElVQl, OTQV Ol OTpaKTOL &(VOl optl;OVTlOl KQl OTO i5tO optl;OVTtO ETlin&5o. 

Mnop&( 13tpo_ta VQ &<pap!JOOT&( aAUOOKlV110TJ KOl OE OAAEC, Tl&plmWOElC, IJE 
TllV KOT0MT)AT) OIJWC, nA&UplKr) UTlOOTr)pl~T) TWV aAUOi5wv. H unoOTr)pt~ll 

OUTr) yiVETQl IJE &l5LKOUC, TpoXOUC,, OVTiOTOlXOUC, TWV TQVUOTr)pwv TWV liJO­
VTWV. 
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ElK. 10.3.y LILaTa~m; aAuaoKiVT?OT/C: f.l£ TT7 f3of]8c:La mvuarf]pwv 

10.3.3 KaTiwopie:c:;- Tllno1 

0L KOLVtc; OAUOiO£<; j.l£ KpiKOU<;, nou KOTOOKWO~OVTQL j.l£ KOj.ll)JT] XOAUf30L­

VT]<; f3tpyac;, £iVOL KQTQAAT]A£<; yLa TT]V tA~T] !'] OVUljJWOT] <j)OpTiWV (aAuoi()e:c:; 
C5UVOIJE:WV) KQL 0£ XPT]Olj.lOnOLOUVTQl YLO TT] j.l£TQOOOT] KiVT]OT]<;. LTT]V KiVT]OT] 

txou11e nc; aAuoiC5e:c:; IJE: oTo•xe:ia. 

AAuoiC5e:c:; IJE: ne:ipouc:; 

Eivm 0 anAOUOT£poc; KQL <j)8T]VOT£poc; Tunoc; KQL OLQj.lOp<j)WV£TQl j.l£ TOV 

Tp6no nou QVO<j)tpOj.l£ OTT]V £VOTT]TO 1 0.3.1. !J.ev £iVOL KOTOAAT]AO<; YLO j.l£­

y6Aec; TOXUTT]T£<; ( navw an6 0,5 m/s ) KOL Myw noMwv TPLf3wv txeL j.l£Lw­

lltvo f3a8116 an6000T]<; 0£ oxtoT] j.l£ TOU<; aMouc; TLJnouc;. 

AAuoiC5e:c:; IJE: ne:ipouc:; KOI C50XTUAiC51a 

OL OAUOiO£<; OUTtc; ouvapj.lOAOYOUVTQl an6 OUO di5T] OTOLX£iWV nou £VQA­

AOOOOVTOL i5LOOOXLK<l. Ta eowT£PLK<l OTOLX£ia anoT£AOUVTOL an6 Ta eowT£­

pLKO nAWpLKO £AOOj.lOTQ (AOj.lOKLO) nou OT£p£WVOVTOL OTQ OKpa OWAT]VW-
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TWV Tpl~EWV (OOXTUALOLWV) .Ta £~wn:pLKQ OTOLX£LO anOT£AOUVTOL an6 TO£­

~WT£plKO A0110KLO KOL TOU~ n£[pou~, 6nw~ OTOV anA.6 TUnO. npLV OUVOPI10-

AOY1180UV, OL n£lpOL n£pvav£ 11toa oTa oaxTuA.loLa TWV £OWT£PLKWV oToL­

xdwv KOL 11nopouv va n£pLOTpt<:povTm w~ npo~ auTo, oav va np6K£LTOL yLa 

TOU~ OTpO<:p£[~ 11lKpWV £0pOVWV. 'ETOL OUV0££TOL K08£ OTOLX£iO 11£ TO Y£L­

TOVLKQ TOU. 0 TUnO~ OUTO~ nA£0V£KT£i W~ npo~ TOV anA.6, YLOT[ A£LTOUpy£[ 

11£ 11LKp6T£po 86pu~o , 11LKp6T£p£~ Tpl~E~ KOL KOAUT£p0 ~08116 an600011~ ­

Mnop£[ va KOTOOK£UOOT£l KOL o£ n£pLoo6T£P£~ an6 11la napaA.A.11A.£~ O£L­

p£~ OTOLX£iWV, on6T£ OVTSX£L KOL 0£ 11£YOALJT£pa <:pOpT(a. 

ElK. 10.3.l> AJwaioa j.l£ nt:ipouc; Kat oaxwMota (xmiJvta) 

AAuoil>e:c; 1.1£ paouAa 

Av £~WT£PLK6 an6 Tou~ oaxTuA.loLa Tou np011YOU11£vou Tunou n£paoTOuv 

£A£U8£pa OWA11VWTO KUALOTpa (paouA.a), XWP[~ OUV0£011 11£ TO A0110KLO, £­

XOU11£ tvav mo ~£A.nw11tvo Tuno an6 ano4J11 8opu~ou KOL anwA.£Lwv TPL­

~wv . 0 Myo~ £lvm 6n KOTa tva 11tpo~ 11 TPL~rl oA.lo811011~ 11£TOTptnnm o£ 

Tpl~rl KUALOfl~ 11EOW TWV paOUAWV. Km QUTO~ 0 TUnO~ KOTOOK£UQ~£TOL KOL 

11£ n£pL006T£p£~ O£Lpt~ OTOLX£LWV (omM~ , TpmM~ K.A.n aA.uo[O£~). na­

VTW~, A.6yw 11£YOAUT£pOU 6yKOU TWV OTOLX£LWV TOU, O£V £iVOL £~Un11p£TL­

KO~ OTO noA.u 11£YOAO <:popT[a. 
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d, 

ElK. 10.3.e: AAuoioec; Jle paouAa 

N 
ctl 

! 

Ita roue; ouo n:.:\euTO[ouc; runouc; nptm:L va OlliJWDOOUIJC: 6n c:motw­

KOUIJC: VQ anOTC:AOUVTOl an6 apno (~uy6) apL81JO OTOLXC:lWV, WOTC: VQ C:VOA­

AOOOOVTOL c:owrc:ptKO. KOL c:~wrc:ptKO. OTOLXC:[a. :Lnc; nc:pmrwoc:tc; nou o apt8-

l.l6c; TWV OTOLXC:lWV C:[VQL nc:ptn6c; (IJOV6c;) , XPilOll.lOnOLOUVTOl C:LOLKQ OTOl­

Xc:lO nou TO AOIJOKLO roue; txouv KOIJ(j)Sc:l IJC: KOTOAA!lAO tp6no, WOTC: va c:[­

VOL OUVOTr'] ll OUVOW!l OIJOC:LOWV. 

ttfBIDm 
lf:f:@MJ; 

E1K. 10.3.aT EtOtK6. e~wT£pLK6. (KeKOJlJlEva) eA6.opara 
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0<50VTWTE<; aAuoiC5£<; 

Ttt..oc; unapxc:1 Kat tvac; n)noc; a.f..uoiowv ~s 06vTia, nou ouvc:pya~nat ~c: 

KOTOAA11AO OIO~Op<pw~tvouc; TPOXOUC: Kat £X81 TO nA£OVtKT11~0 TOU nOAU 

X0~11AOU 8opul3ou. Me: KOTOAA11A11 .f..inavo11 ~nope:[ va c:pyaoTd Kat 08 ~£­

ya.f..uTc:pc:c; TOXUT11T£C: an6 TOUC: a.f..Aouc;. 

ElK. 10.3.~ AAuaf&c; f.l£ 06vna 

10.3.4 KaTaOK£uaoTIKa OTOIX£ia 

VAlKO KCTCO"K£UrlS 

Ta c:E;apTT'j~OTQ TWV OTOIX£iWV TWV OAUOLOWV KOTQOK£UQ~OVTat an6 £101-

KOUC:: xat..ul3c:c; KOA!']c; nOIOT11TOC:. Ta nAC:UpiKQ £AQO~QTQ (AO~QKIO} K613o­

VTat an6 XOAUI3a TatViac; Kat 11 OIOVOif;11 TWV onwv TOUC: yivnat ~8 ~£yOA11 

0Kpil3£10. 01 n8ipOI A£10LVOVTOI ~£ £m~£A810 y10 TOV nc:p10p10~6 TWV Tpi-

13WV KQI TWV <p8opwv. Ta OOXTUALOIQ KOTOOK£UO~OVTQI (TUAiyOVTOI) WL011C: 

an6 XOAUI30 TatViac; KQI TOUC: y ivnat Wl<j)QV£IOKT'j £VOV8pOKW011 YIO 0Uf;11-

011 T11C: QVTOX!']c; TOUC: 0£ Wl<j)QV£10Ktc; nt£0£1c;. Ta paOUAQ KOTOOK£UQ~O­

VTat ~£ OAK!'] 0£ £101Ktc; ~11XOVtc; Kat U<p[OTOVTat Kat QUTQ £nt<pOV£IOKT'j KQ­

T8pyao[a Kat A£LOV011. 

01 OAUOOTPOXO[ ~nopouv VQ KQTQOK£UOOTOUV, 6nwc; 01 OOOVTWTO[ TPO­

XOL Kat 01 TPOXOAL8C: T11C: I~OVTOKLV11011C:, XUTO[ an6 XUTOOL011PO !'] XUTOXO­
AUI3a. r1a ~£YOAUT8p8c; anatTT'j0£1C: KQTOOK£UQOTlK!']c; 0Kpii3£10C:, WOT£ VQ t­
XOU~£ ~1Kp6T£p0 86pul3o Kat KQAUT£p0 l3a8~6 an600011C:, KOTOOK£UO~OVTat 

~£ KOn!'] TWV OOVTlWV TOUC: (YIO KOAUT8P11 nOIOT11TO Kat ~8 8nt<pOV£IOKT'j KQ­

T8pyaoia) Kat TOT£ TO UAIKO £[Vat XOAUI3ac;. 

BaOIKES C51CO"TC0"£1S 

01 13aotKtc; OIOOT6.oc:1c; TWV a/..uoiowv dvat : 

V' TO l3f]~a ( t !'] p ), nou dvat 11 an6oT0011 TWV aE;6vwv Twv nc:ipwv 
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V ll £~wn:p1Kl'j OI011£TPO<; d1 TWV OOXTUAIOIWV l'j TWV p60UAWV 

V ll an60TQ01l b1 TWV £AQ0110TWV TWV £0WT£PIKWV OTOIX£LWV. 

01 OIQOTQ0£1<; QUT£<; £LVQL cpav£p6 OTI txouv 011£01l oxtail 11£ TO 13l'JI10 

KQL TL<; OIQOTQ0£1<; TWV OOVTIWV TWV QAUOOTPOXWV. 

'AA.\£<; (£~WT£piKE<;) OIQOT00£1<; £[VQL TO nAOTO<; Til<; QAUO[oa<; I Kat TWV 

£AQOI10TWV g Ka8w<; KQL ll 01011£Tp0<; TWV n£ipwv d2. 

01 OIQOTQ0£1<; TWV QAUOLOWV £ivat TUnonOIIl11EV£<; OU11cpWVQ 11£ TOU<; KQ­

VOVI0110U<; DIN 8187 Kat8188. 

)~~:~~~3HP2I 
d2 

ElK. 10.3.1") XapaKTT)ptanKt c; otaaraaetc; aJwaiowv 

LTOU<; QAUOOTPOXOU<; OIQKpiVOU11£ TL<; n£plcp£p£1£<; KQL OIQI1ETpOU<; nou 

OUVQVTI'jOOI1£ OTL<; OOOVTW0£1<; (OPXIKI'j, K£cp0AWV Kat nOOIWV} , TO 13l'JI10 nou 

£ivat [oo 11£ TO 13l'JI10 Til<; QAUO[oa<; Kat TL<; OIQOTQ0£1<; TWV OOVTLWV nou £­

~apTWVTQI £nLOil<; an6 TL<; QVTLOTOIX£<; Til<; a.\uoioa<;. 

0 
"C 

ElK. 10.3.9 XapaKTT)ptanKtc; otaaraaetc; aAuaorpoxwv. Eow np6Ketrat yta rpox6 -
TQVU0Tf1pa, yt . QUTO OTT)V n/..f1jJVT) TOU txet topavo KUA.tar)c;. 
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10.3.5 Iuv81')K£<;- OXE0£1<; AEITOUpyiac; 

'Onw~ KOL OTrlV LI10VTOKLVTl011 , 11 ponr) nou QVOYKO~EL TOV KLVOU11EVO TPOXO 

va m:pLOTPO<PEi napaynOL an6 TllV nEPL<P£P£LOKTl ouva1111 nou avamuoo£­

TOL OTO TO~O £nO(j)Tl~ LI10VTQ Tl QAUO[Oa~ KOL TPOXOU . LTOU~ LI10VT£~ 11 OUVQ-

1111 QUTTl £[VOL anoTtA£0110 TTl~ TpLI3Tl~ nou QVQnTUOO£TOL £~QLTLQ~ TTl~ n[E­

Oll~ TOU~ navw OTOU~ TPOXOU~. LTL~ QAUOLOE~ OI1W~ 11 nEpL<p£pELOKTl OUVQ-

1111 QVQnTUOO£TOL 11£ TrlV an£U8£[Q~ £nO<pll OTOLX£LOU - OOVTLOU. H OUV01111 

QUTTl 0£V £!VOL LOLQ YLO 6A.a TO OTOLX£LQ nou KOnOLa XPOVLKTl OTLYI1Tl £[VOL 

TauT6xpova o£ £11nA.oK!l. 'EX£L 11LO i5Lai30.811L011 nou <palv£TOL napaoTanKa 

OTTlV £LKOVQ 10.3.L. 

b 

---· ---·---·---·---·---
ElK. 10.3.1 iJ.La{36.8J.lLOTJ TTJ<; nepupept:LaKf}<; ouvOJ.lTJ<;. ApLarep6. eivm o KLVTJTf}pwc; 

rpoxoc; 

napOTllPOU11£ OTL TO OTOLX£LQ nou 13p[OKOVTOL KQTQ 11TlKO~ TOU tAKOVTQ 

KAOOOU OtXOVTQL TO OUVOAO TTl~ OUV01111~, £VW yLa TQ QVTLOTOLXO TOU £AK6-

11£VOU TO <popTlo ~::lvOL npaKTLKO 11110£VLK6. L:TO T6~a ma<p!l~ unO.pX£L 11LO 

130811LOLQ 11£LW011 TOU <pOpTLOU. Llli1£LWVOU11£ OTL OTL~ n£pLOXt~ QUTt~ napa­

A011130VOUV TllV n£pL<p£p£LOKTl OUV01111 noAA.a OTOLX£LQ. 

H Tli1Tl TTl~ OUV01111~ £~0pTOTOL an6 TrlV LOXU nou 11£TO<ptp£TOL KOL TllV 

n£pL<p£p£LOKTl TOXUTllTO. Av 0 TPOX6~ tXEL OL011£TPO d (o£ m) KOL 0Tpt<p£­

TOLI1£ n OTpo<pt~ TO A£m6, £LVOL V: n d n I 60 (0£ mls). 

Av 11 LOXU~ 11£TpLtTOL o£ PS KOL 11 TOXUTTlTO OE mls, TOTE 11 i5UVOI111 OE 

daN (Kp) OLV£TQL an6 TTl YVWOTTll10~ oxto11 f = 75 PI v. 

H OTp£nTLKTl pon!l8a EiVOL M = f dl2. 

En£Li5!l To 11TlKO~ KOBE TIJTli10TO~ TTl~ aA.uoloa~ Kma TTl A£LToupyla na­

POI1tV£L OT08£p6, 6A.a TO 01111£LQ TTl~ txouv TllV LOLa TOXUTTlTO. En£L0Tl 0£ 
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O£V un6pX£l OA[08f]Of] IJC-TO~U TPOXOU KOL QAUO[oac;, Ol n£pl<p£p£LQKE<:; TQ­

XUTf]T£<:; TWV Of]IJ£LWV Tf]<:; OAUO[oac; KOL TWV QVTLOTOLXWV TOU<:; TWV TPOXWV 

one; nr_ptoxtc; Tou T6~ou ma<p!']c; £lvOL lo£c;. Apa ot ouo Tpoxol txouv Kotv!'] 

n£pl<p£p£LOK!'j TOXUTf]TQ KOL [Of] IJC- QUT!'jV K08£ Of]IJ£LOU Tf]<:; QAUO[oac;. ElvOL 

AOLnOV v 1 = v 2 ' apa nd1 '11 = nd2'12 KOL £n01JEVW<:; d1 I d2 = '12 I '11 = i. 
8a dvOL mlof]c; M1 I M2 = 11 2 I '1 1· 

10.3.6 0l:i'1Vi£<; £q>Op1JOVI'J<;- AEITOUpyiac; 

KaraOJ<J:J!90TIK_Qi ~IOQLC!IJ..QL 

'Onwc; <palv£TOL KOL OTf]V £LKOVQ 1 0.3.La, 6oo IJ£YOAWV£l f] Ol01J£Tpoc; TOU IJ8-

y6f..ou TPOXOU TOOO IJLKpalV£l TO TO~O ma<p!']c; af..uo[oac; - IJLKpou TPOXOU . 

Ita Myouc; ao<paf..ouc; KOL OIJaA!']c; (xwplc; Kpaoao1Jouc;) A£LToupylac; 61Jwc;, 

i3£v £mTptnnOL o apt81J6c; Twv oovnwv nou £lvOL o£ EIJnAoK!'j va £lvOL nof..u 

IJLKp6c;. OuT£ To f3!']1Ja 1Jnop£l va ylv£L noM IJLKp6, ytml an6 auT6 £~apTw­

VTOL Ol OlQOTQO£l<:; TOU OOVTLOU KOL KQTQ OUVEn£LQ f] QVTOXTl TOU. 'ETOL 1JnO[­

VOUV n£pl0pl01JO[ OTOV £AOXLOTO apL81JO OOVTLWV TOU IJLKpOU TPOXOU KOL OTf] 

OXEOf] IJf-TOOOOf]<:;, a<pou i = d2 I d1. LTf]V np6~f] yta TO IJLKp6 TPOXO £KMy£­

TOL Z = 21, yta Tl<:; f..[y£<:; n£plnTWO£l<:; nou £[VOL KLVOUIJEVO<:;, !'] Z = 19 (KOL 

on6VLQ IJLKp6T£poc; aM6 OXL KOTW an6 13) yta nc; OUVf]8LOIJEV£<:; n£plnTW­

O£l<:; nou £lvOL KLVfJT!'jptoc;. H EIJnEtpla o£lXV£L 6n yta TaXUTfJT£<:; IJLKp6T£p£c; 

an6 3 mls IJnOp£[ va £lvOL z = 13 KOL IJEXPL 6 mls IJnopr_[ va £[VOL z = 17, af..­

M xwplc; anOLT!'jo£tc; yta OIJOA!'j KOL xwplc; Kpaoao1Jouc; A£LToupyla. 

H oxtof] 1Jn6ooof]c; o£v un£pf3alv£L TO 1 I 6 . Ot n£ptopLOIJOl auTol £[­

VOL nLO EVTOVOL OTf]V n£p[nTWOf] IJlKp!'jc; an60TQOf]<:; TWV Q~OVWV , On6T£, 

yta [OL£<:; OLOIJETPOU<:;, IJELWV£TOL TO TO~O ma<p!']c; OTO IJLKp6 TPOXO. 

ElK. 10.3.1a L.m J.lLKp6 rpox6 TO r6~o t:nacpr,c; J.iLKpaivt:L 6ao J.iE:yaAwvt:L 17 oL6J.inpoc; 
TOU J.1E:y6Aou TPOXOU KQI 17 axta17 J.1E:T000017c;. 

A<pou i = z2 I z1, r_[vOL <pav£p6 6n unapxouv n£ptopto1Jol KOL oTov apt8-

1J6 OOVTLWV TOU IJEYOAOU TPOXOU, nou npaKTLKO £[VOL IJEXPL 114. 
LTf]V £LK6va 1 0.3.Lf3 <pa[VOVTal OAOl Ol OUVOTO[ OUVOUOOIJO[ apL81JWV 00-

VTLWV TUnonOLf]IJEVWV QAUOOTPOXWV KOL Ol TLIJE<:; Tf]<:; OXEOf]<:; IJf-TOOOOf]<:; 
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yta K68e ~wyapt. 
neptoptol1ol unapxouv enlo11c; KOL one; oTpocptc; nou enLTpt neTm va £­

XEL 0 11LKp6c; TPOX6c; 0£ OXEOll 11£ TO ~1']110 Tile; QAUO[Oac;. 'Qoo nLO 11EYOAO 
ELVQL TO ~1']110 , TOOO TO 11EYLOTO 6pLO OTpOcpWV n£pLop[~£TQL. AUTO OU11~Q[­

V£l, ytm[ 11£YOAO ~1']110 011110LV£l A[ya i56vna OTO T6~o macp!']c; KQL OL noA­

Mc; OTpocptc; txouv oav anoTEA£0110 11EYOA11 cpuy6K£VTP1l 0UVOI11l (v = nd11 
KOL F .puv = mv2 I R). "ETOL unapxet Klvouvoc; va "nnaxTel" 11 at.uoloa, av Ta 
i56vna £11nA.oK!']c; dvm J.[ya. 
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E1K. 10.3.16 Apt8f.1oi oovnwv wnonotT}f.ltvwv aJ...uaorpoxwv Kat avriarotxt:c; ouva­

rtc; axtat:tc; f.l£T6.ooaT}c; 

not-M e; cpoptc;, 11 11EYOA11 an60T001l TWV mpOKTWV !'] 11 0L£U8UV01l TWV 
a~6vwv TOuc; Enl~OAAOUV TllV unooT!']pL~ll TWV QAUOLOWV 11£ KQTOAAllAOUc; 
£A£U8£pouc; Tpoxouc; (~Mn£ KQL £LKOVQ 1 0.3.8), QVTLOTOLXOUc; TWV TOVU­

OT!']pwv TWV li10VTWV. 
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H Ainava!) TWV aAuail>wv 

To KUplO A£LTOUPYLK6 np6r3ArJI..lO TWV aA.uolowv £[VOL Ol TPLr3tc; one; ap8pw­

O£L<:; nou Ollj.llOUpyouv 8opur3ouc; KOL <p8optc; KOL j.l£LWVOUV TTl OLOpKELQ ~W­

f]c; TOU<:;. 0 j.l£y6.Aoc; apL8j.l6<:; OOVTLWV KOL 0 j.llKp6c; OUVT£A£0Tf]<:; TPLr3f]c; TWV 

UALKWV n£plop[~£l TO np6r3A'lj.l0. EKdVO naVTW<:; nou OT'lV £q>Opj.loyf] npt­

n£L va yiV£TOL j.l£ j.l£YOA'l £nlj.ltA£lO £[VOL '1 OWOTf] AlnaVO'l . 0 Tp6noc; A.l­

naVO'l<:; £~apTOTOL an6 T'lV n£pL<p£p£LOKf] TOXUTllTO. "EXOUj.l£ nc; E~f]c; n£pl­
nTWO£L<:;: 

- TaxuT'lTa twc; 0,5 m I s . nepLooLKt] A.lnavo11 l..l£ To xtpL, elT£ 11£ r3oup­

Toa t] mvtA.o £iT£ j.l£ £LOLK6. spray A.em6ppwoTou A.mavnKou. 

ElK. 1 0.3.1y 1\irravaTJ aJ..uaioac; j.l£ TO xtpl 

- Ewe; 1 ,5 m I s. t\lnavo11 omy6vwv oTa KmaA.A.llA.a O'll..l£la. 

E1K.1 0.3.11S 1\{rravaTJ amy6vwv. 11£~16 cpaivovra1 m OTJJ.lE:{a rrou rrptrr£1 va J..mav­
eouv 



Dldf}>l : /\(Y)3D(!)l/\OQO /\(Y)l O]dmdAoririodA OlQ] Alll 3ri '~nOl /\(!)13d3<hld311 /\(Y)l 
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UDWil}£/rl3 3rl UD/\DllJV QI"£"0PII3 

·~LID/\011]'( ~Lil DlU19>1110riD3'(31 

-0110 /\Ul 13/\(!)13ri no11 ~9d<ho 101]3AdnOlriliQ 10>1 9>111/\0111'( OlD ~9X0d1 o ~01\ 

-~riD111108ri3 10/\]3 Aliri O/\ 310<9 '/\(Y)>IDJQ /\(!)>11Ql3 01381,108 li1 3ri J;>'<"(O s 1 w 8 
~(Y)~ ~31Ulf}X01 01A 10>1 ]38Ul0110rilDLidX 0/\ ]3d011V\J "l,i>llri0/\0>110 10>1 l,i>l110riD 
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ypa~~l'j YLO Tr)V m:ptq>Ep£LQ K£q>OAWV, A£ml'j af;OVLKI'j yta TT)V OPXLKI'j Kat A£­

ml'j OUV£XI']<; f) OLQK£KO~~EVT) yta TT)V n£plq>Ep£LQ nOOLWV. 

E1K.10.3.1& Xx&oiaary (mvuarf]pa) aJ..uaorpoxou. 

E1K.10.3.IOT AnA6<;', omA6<;' KQI TpmA6<;' QAUOOTPOXO<;' 0£ TOf.lf] . 

LTT)V anAOUOT£pT) OXT)~OTLKI'j OX£0LQOT) ~nop£[ va OX£0LQOT£[ Kat tvac; 

KUKAO<; ~£ af;OVLKI'j ypa~~l'j yta TT)V nap60TQOT) TOU TPOXOU. H OAUO[OQ na­

plOTQV£TQl ~£ naxta at;ovtKI'j ypa~~t]. 

-~·" I ___ • .--. I • 

-~·-·-·-·--· ! I \ -+ I \ • • 

'~~ -~----------,--~---r ~ . I . 
I ·-·-. \. I / -·- ""' ~ ·-.. ____ .. >vr""""""'. 

E1K.1 0.3.1l; LXT]f.lQTIKf] ax&oiaary QAUOOKiVT]OT]<;' 
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nEPIJ\H~H KE<I>AJ\AIOY 

0L OOOVT<.OOetc;, Oll!..lOVTec; KOL Ol aA.uo[oec; e~UnJlPeTOUV TOU<; 
e~!']c; A.etTOUPYLKOU<; OKOnouc;: 

a) Mnao[OOUV TllV nepLOTpOcpLK!'j KLVI1011 an6 KLVTlT!'JplO ae KLVOUI..LE;VO !'] 
KLVOUI..LE;VOU<; a~ovec; . 

13) Memi36.Mouv, eav TO 8tA.ou1..1e, nc; oTpocptc; KOL TTl l..leTacpep61..leVTl 
OTpenTLK!'j ponT'] OTOV KLVOUI..LE;VO a~ova. 01 1..LeTai30Atc; auTtc; e~apn.i>­
VTOL an6 TTl OXtOTll..lf;TQOOOTl<;. Ynev8UI..ll~OUI..le OTL e[VQL 

Elvm oe i = d1 I d2 , 6nou d1 , d2 ot ot6.1..leTpot Twv Tpoxwv nou ouvep­

ya~ovmt (ypav6.~La , TPOXaA.Iec;, aA.uOOTPOXOL). 

e rta nap6.AADAOU<; yewueTplKOU<; 6.l;ove<; mp6.KTWV e[VQL KaTOAATlAa 

KOL Ta Tp[a elOTll..leTQOOOTl<;. 

e rta TE;UVOUE;VOU<; 6.l;ove<; XPTlOli..LOnOLOUVTQl KWVLKQ ypava~La. 

e rta aouul3mou<; 6.l;ove<; XPTlOli..LOnOLOUVTOL eA.LKOeLoetc; OOOVTWTO[ 
TPOXOL Kal TO ~euyoc; mtp1..10Va - KOpc.i>vac; . 

• LTTlV neplmwo11 nou aouul3mot al;ovec; 13ploKOVTOL ae nap6.A.A.11A.a e­
nlneoa KOL Ol OLW8UVOetc; TOU<; OXTll..laT[~OUV l..llKp!'j (o[eopll) ywv[a, 

11nopel va XPTlOLI..LOnOLI18et KOL TlLI..laVTOKLVTlOTl. 

LTTl ouvtxeta Sa KOVOUI..le OUYKPLTLK!'j napouola011 TTl<; KaTaAATlADTTlTa<; 
TWV TplWV eLOWV, 11e OL6.cpopa KPLT!'jpta. 

• rta ueyaA.ec; axtaw:; bJnaooonc;: XpllOLI..LOnOLouvTm ~euy11 ypava~tc.i>v 
11e evot6.1..1eoouc; a~ovec; (l..letwT!']pec;) , av oev To anayopeuet 11 noM 11ey6.All 
an60Ta0Tl TWV a~OVWV. H AUOTl auT!'] txet TO l..llKp6Tepo 6yKO KOL OXE;TLKQ 

KaM l3a81..16 an6ooo11c;. 

• rta aKptl3elc; axtaw:; ueTaooonc:: nA.eoveKTouv Kuplwc; Ta ypava~ta 
KOL Ol aA.uo[oec;. 0L li..LOVTec;, eKT6c; TWV OOOVTWTWV, napOUOLQ~OUV 0AL0811-
011 KOL anc.i>A.eta oTpocpc.i>v. 

e rta uey6.A.ec; nept<pepetaKtC: OUVQilet<:; KQL ponte;: nA.eoveKTOUV Ta 
ypava~ta KOL 01 aA.uoloec;. Kupto KPLT!'jpto emA.oy!']c; av6.1..1eo6. Touc; elvm 11 
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Irp6<PoAoc; Kor 
oAra91JTrlPO<; 

MIJXOVrl 
IJOTOatKA£ro<; 

ErK. 11.1 a E~apn]J.lOTO W/XOVLOJ.lOU &J.1{36Aou-otwaTr]pa-aTpoqJ6.Aou 

11.2 IKOnOI nOY E:::YnHPETEI 0 MHXANIIMOI EMBOJ\OY­

~IniTHPA-ITPO<J>AJ\OY 

'\vr.T"TAr- -rr.1 1 1 onvn\llnoono 'o <-rrRr'IAnrr-?'irtlli"TTnnn-nToocnnAOII KOTO Tn A£LTOUO-
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11.3 TYnOI KAI KATHrOPIEI- BAIIKA rEnMETPIKA MErE0H 

Touc; llllXOVLOIJOUC: £1.1136A.ou-oLWOTJ'jpa-OTpOq>OAOU IJnOpOUIJ£ VO TOUC: KO­

TOTQ~OUIJ£ 0£ apKntc; KOTllYOPL£C: avaA.oya 1.1£: 

+ TllliuvaT6TI')Ta napaywyi'Jc; tpyou, "Ku13to1J6c;", "mnoouvOIJll"· 

+ TllliiCTU~I') TWV KUAivlipwv (yta noA.UKUALVopouc;). 

+ To KCUOIIJO nou XPllOLIJOnOLouv yta TTl A.£tToupyia TOuc;. 

+ Tov ap181J6 TWV "xpovwv" nou £KT£AOUV, yta va OAOKAllPWOOUV tva 

nA.!'Jpll 8£p1JOOUVOIJLK6 KUKAO. 

Ta 6ao1Ka yE:WIJE:TpiKa IJE:y£81') £v6c; llllXOVLOIJOU £1.1136A.ou-otwoTJ'jpa-oTpo­

q>aA.ou Kat Ol IJE:TO~U TOUC: OXEO£LC: nou TO OUVOEOUV, q>OLVOVTOL OTllV ELK. 

11.3a, nou OKOAOU8£i. 

D -----.j 

I 
-· ANL __ -·-· f-· - · 

d 

I 
~ 

I 

I , 

0 

S= 2r 

D ot6.11£Tpoc; KuA.Ivopou 

d OLOI1£TPOC: E11136A.ou 

s = 2r otaopollr'J E11136A.ou 

I llrlKO<:; otwoTr']pa 

V h 6yKO<:; E11130AL0110U (KUI3LOI16<:;) 

vh = (nd2/4) s = (nd2/4) 2r 

E1K. 11.3a BaatKa y£WJ.I£TPtK6 J.it:ytery J.1'1XOVIOJ.lOU £J.If36Aou-otwarf}pa-arp6cpaA.ou 
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11.4 MOP<I>OJ\.OriKA XAPAKTHPIITIKA-YJ\.IKA KATAIKEYHI 

Ta j.lOpq>oA.oyLKQ xapaKTT]plOTLKQ £V6<; llllXOVLOj.lOU £j.l~OAOU-OLWOTilPO 

(j.lmtA.a<;) KQL 0Tp6q>OAOU q>a[VOVTQL OTL<; ELK. 11.4a KQL 11.4~ . 

Ta E1J6oAa KaTOOK£U6~ovTm an6 e:1l>1Ka KPCIJOTa aAOUIJIViou, yta va £i­

vm £A.aq>p6 aA.A.6 KQL VQ QVTtXOUV 0£ j.l£YOAT] £nlq>QV£LQK!'] n i£OT] 0£ Ulj.JT]A!'] 

8£pj.10Kpaoia. 0 l>IWOTf)pa<; KQTQOK£UO~£TQL an6 Oq>Upf)AaTO XCAU6a KQL 0 

OTpoq>aAoq>6po<; a~ovac; an6 Ell>IKC KPOIJOTWIJEVO XUTOXCAU6a ULjJT]A!']<; a­

VTOX!']<; 0£ KpOUOTLKO q>OpTia. 

ElK. 11.4a MopcpoAoytKa xapaKTf7p tanKa £f.lf36Aou-otwar r']pa(J.mt£Aac;) 
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ElK. 11 .46 MopcpoJ..oytKCt xapaKTTJPIOTIKCt arpocpaJ..ocp6pou a~ova 

11.5 IYN0HKEI /\EITOYPriAI - KAT AnONHIH 

LTO navw "11ETWno" TWV £11136AWV yiv£TOL ll EKPil~ll TOU 11LYI10TO~ atpa 
KOUOL110U KQL TO atpta nou Olll1l0UpyouvTOL mt~OUV TO E11130AO npo~ KQTW, 

YLO VO Olll1l0UPYll8£i, 6nw~ rlOll neptypaljJOI1£, ll neptoTpO<plKrl KLVllOll OTO 
OTp6<pOAO. H ni£011 TWV 8£PI1WV aepiwv TTl~ KQUO£W~ KOTOnOVEi 9£p~IKO 
aAAO KOI ~llXOVIKO TO E11130AO, TO anoia Myw TTl~ UljJllAr'J~ 8£P110Kpaoia~ 
(an6 KQUOOEpLa KQL Tptl3r'J 11£ TO £0WT£plKO TWV KUAivopwv) 8£PI10LVOVTQL 
KQL OLQOTEAAOVTQL. 

H EKPllf;ll TWV Kauoaepiwv y iV£TQl 0£ K68£ KUAlVOpO nepinou 1 00 <po­

pt~ TO O£UT£p6A.emo KQL apa 11 l>UVO~Il nou ~£T06160~£TOI an6 TO E11130AO 
OTO OLWOTr'jpa KQL OTll OUVEX£10 OTO OTp6<pOAO l>EV EiVOI OT09£pfj, aAAO £­

navaAa~6av6~£VIl fl aAAIW<; KPOUOTIKfj. nptm:t AOtn6v TO ti1130AO, 0 OlW­
OTr'jpa~ (11ntEAO) , 0 OTp6<paA.o~ OAAO KQL Ol 11£TOE;U TOU~ ap8pwoet~ (K01113ia 
rl OTpO<p£i~) VQ EXOUV TTl OUVOTOTllTO VQ <ptpouv OUTQ TO KPOUOTLKQ <pop­

Tia TWV EnaVqAOI1130V011£VWV £Kpr'jf;£WV. 
'Qnw~ £UKOAQ yiV£TQL QVTlAllnTO, Oll110VTLK6 p6A.o OTllV 0110Ar'J A£lTOUp­

yia TOU 11llXOVl0110U £11136AOU-OLWOTr'jpa-OTp6<pOAOU nai~£1 11 EnapKfj<; Ai­

naVOil TWV £nt<pOV£lWV Tptl3r'J~ (ti1130AO-KUAlVOpO~ KQL K01113ia) aA.M KQL 11 
qJU~Il TOU!TWV KUALVOpou/wv. T6oo rl AinaVOll, 600 KOL 11 ljJUf;ll yiVOVTQl 11£ 

totaiTepa KUKAW110TO ljJUE;ll~ Kcit A.inavo11~ nou avaA.a11l36vouv avrioTOLXOU~ 

p6A.ou~. 
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11.6 IXEaiAIMOI 

i 
• .L 

ElK. 11.5a KaTOOKWQOTlKO axtotO OlWOT(Jpa 
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ElK. 11.56 KamaKeuaartK6 axtow ef.l/36Aou 
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3rl ~n01 f)jDl3r1 lDlAO~QAnD nou '~3Al,i'((l)D QUO t;>d13D mrl 1DAJ3 UD(l)Al,i'((l)~ 

·~f)OrllD 1.,1 Old 

-~o 't;>dAn QlDn3d odo<ht;>lQ Anod~<hm3r1 nou JOA(l)Ap 1DAJ3 ~13DC!"JAU'((l)D 10 

HIHdX-H~YdJW3U L~L 

~8Z :m:S:ONHVO~ 
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12.2 KATHfOPIEI- TYnOI IflAHNfliHI 

01 OWAllVW0£1<:; avaA.oya 1.1£ TTl XPI'JOll TOU<:; OlaKpiVOVTat 0£ : 

• Yopwo11c; 

+ AnoxtT£UOllC: 

+ llJU~llC: - KAIIJaTlOIJOU 

+ Mna<popac; <pumKou aepiou 

+ LliKTuwv aepiwv y1a IOTPIKI'] XPI'JOll 

+ LliKTuwv nupao<p6A.e1ac; 

+ BIOI.lllXaVIKwv xpl']oewv ( oiKTua OTIJou KA.n ). 

12.3 KATAIKEYAITIKA ITOIXEIA IflAHNfliEflN 

Ta KOTaOK£UaOTtKO OTOIX£ia TOU OWAI']Va £ivat TO UAIKO KOTaOK£UI'j<:; TOU 

Kat Oll>IOOT00£1<; TOU. 

AvaA.oya 1.1£ To uA.1K6 KaTaoKwl']c; Touc; 01 owA.I']vec; olaKpivovTat oe : 

+ XaA.KoowA.I']vec; 

+ XaA.ul3ooowA.!']vec; 

+ nA.aOTtK£<:; OWAI'jV£<:; 

To UAIKO nou KOTaOK£UO~OVTat 01 OWAI']V£<:; £~apTOTat an6 TllV ni£011 Kat 
TO £iooc; TOU p£UOTOU nou n£pV0£1 an' aUTOU<:;. 

AA.A.o xapaKTllPIOTlKO OTOIX£iO TWV owA.I']vwv £iVat 01 OlaOT00£1<:; TOU<:;. 

AuTtc; eivat : 

+ H WWT£p1KI'j OIOIJ£Tpoc; 

+ H £~WT£p1KI'j oiOIJ£Tpoc; 

+ To noxae; 

+ To IJI']Koc; 

H l>•a~£Tpoc; Tau owA.I']va £KA.ty£Tat avaA.oya 1.1£ TllV napoxr1 Tau pw­
oTou (TllV nOOOTllTa OllA.ao!'] TOU p£UOTOU nou Sa n£pV0£1 an6 TO owA.!']va 

OTll IJOVaoa TOU XPOVOU), TllV an60T0011 nou Sa OlaVU£1 Kat TO £iooc; TTl<; 

ypaiJI.li'JC: nou Sa aKoA.ouSei (avTiOTOOil Kma TTl pol']). 
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NW NW NW NW NW NW 

3 12 40 150 450 1000 

4 15 50 200 500 1200 

5 16 65 250 600 1400 

6 20 80 300 700 1600 

8 25 100 350 800 1800 

10 32 125 400 900 2000 

E1K.12.3a OVOJ.lQOTlKrJ OIQj.l£Tpoc; (Din 2402-2.76} 

XaAKoawAr']va~ 0AtKr'] MtylOTrl 'OyKo~ Sapo~ 0ep~tKr'] 

E:~WT. 5ta~. E:~WT. emTpen6~E:Vll nAllPWOE:W~ XOAKOU lKQVOTllTO 

x naxo~ 5t6~E:TPO~ niE:Oll OWA!']va OVO~OOT. 

dxs AE:tToupyia~ 

D p v 
(mm) (mm) (Bqr) (1/m) (kg/m) (Kcal/m) 

12X1 16 104 0,079 0,308 6.700 

15X1 19 85 0,133 0,391 11.000 

16X1 20 80 0,154 0,420 13.300 

18X1 23 70 0,200 0,475 17.200 

22X1 27 57 0,315 0,537 27.200 

15X0,80 19 67 0,141 0,318 12.100 

16X0,80 20 63 0,163 0,340 14.000 

18x0,80 23 55 0,211 0,385 18.200 

E1K.12.36 LJ.tO.j.lt:TpOt XOAKOOWArJVWV 

To naxoc; TWV TOLXWI.lClTWV, 6nw~ KOL TO UALKO KOTOOK£Ur']~ TOU OWi\r']VO 
e~apn.i>vTOL an6 tr)V niwn Kat TO e:il>oc; Tou peuorou nou nepvaet an6 au­
T6v. 

Ot owi\r']ve~ eivm runonoii'IIJEVOI. H Tunonoinor'] Tou~ tytve 11e l3aon TllV 
OVOIJCOTIKrl OLQ).leTpO, nou E:LVOL ll E:OWTE:pLKr'] (KOTQ npootyyLOil) , ll OVOIJC· 
OTIKrl n[E:Oil KOL ll n[E:Oil A£1TOUpyia<;. 
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12.4 ITOIXEIA t.IKTYnN 

12.4.1 E~apn'UJOTO OWAI')VWOE:WV 

BOOLKO OTOLXE[O j.llO~ OWArlVWOll~ ELVOL TO E~OpTI']j.lOTO j.l£ TO ono[a EnlTUy­

XOVETOl 11 tVWOll TWV OWArlVWV. H tvw011 TWV OWArlVWV j.lnOpE[ VO y[VEL j.l£ 

ot6cpopou~ Tp6nou~. 

1. M£ 61~wra £~aprru.1ara. 

AUTO l3tOWVOUV OTO 6Kpa TWV OWAJ']VWV nou np6KELTOL va OUV0£80UV. Tt­
TOLO E~OpT!']j.lOTO £[VOL: 

+ Ot ~0Uq>£c;. 'Eva KOj.lj.lOTl OWAJ']va j.l£ WWT£ptK6 onE[pWj.lO OTO 6Kpa 

+ 0 ~OOT6c;. 'Eva KOj.lj.lOTl OWAJ']Va j.l£ E~WTEplKO OnE[pWj.lO Kat £~6yw­

VO OTll j.ltOll . 

+ 01 YWVIEC:, TO Tau yta TTl Oll!llOUpy[a OLOKAOOWOll~. Ol ouoroAtc; yta 

TTl OUV0£011 OWAJ']VWV OtacpopETLKJ']~ OLOj.ltTpOU, Ol Tcln£c; yta TTl OLOKOm'] 

TTl~ pol']~ , TO paK6p yta TTl OUV0£011 OWAJ']VWV OtacpopETLKWV UALKWV KOTO­

OKEUJ']~ n.x, XOAKOOWAJ']va j.l£ nAOOTLKJ'] OWArlVO !'] OlOllPOOWArlVO. 

Ita TllV E~aocp6Al011 TTl~ OTEYOVOTllTO~ 0 . OUT6 TOV Tp6no OUV0£011~ . TUAL­

YETOL Kavv613t, otanonoj.ltvo 11£ j.l[vto, OTO ondpwj.la !'] XPllOL!lOnotE[TOL 

nAOOTLKJ'] TOLV[O. 

L£ OUT!'] TllV nep[mWOllll j.lOUcpa OEV ElVOl ~EXWPLOTO KOj.lj.lOTl OWArlVO OA­

AO £[VOL anA6 TO 6Kp0 TOU EVO~ OWAJ']va OLEUpUj.ltVO. H OTEYOVOTllTO £~0-

ocpaA[~ETOl j.l£ KOVV613t OLOnOTLOj.ltVO j.l£ AOOL !'] j.l£ j.lOAUI3L, nou XUVETOL OTO 

'KEVO, QVQj.l£00 an6 TOU~ OWAJ']V£~ !'] j.l£ EAOOTLKOU~ OOKTUAlOU~ OTllV nEp[­

nTWOll nou XPllOlllOnotouvTOL l3tOWTt~ j.lOUcp£~. 

Ot cpAOVT~E~ ElVQl j.lETOAALKO[ O[OKOL nou npooapj.lO~OVTQl OTQ OKpa TWV 

OWA!']VWV KQL cptpouv TpUn£~, yta VQ j.lnOpOUV VO EVWVOVTOL j.lETQ~U TOU~ 

j.l£ KOXALE~. 0~ OTEYOVWTLK6 UALKO XPllOlj.lOnOLElTOl TO naptj11300j.lU. 

4. M£ ouyK6AAI')OI') 

E[vm nOAU OUVI18LOj.ltVO~ Tp6no~ tVWOll~ TWV OWArlVWV. 
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5. M£ auvl)to!Jouc; 

I ta Tr)V m:pinTWOil TllC: £UKOAilC: OUV0£01lC: KOL anOOUV0£0ilC:· 

1-------!-
Lwl\r']va ~e ~ou<pa 

3 3 

@ 2 [92 4~2 
1 1 1 

l wvt<i Tau LTOUp6c; PaK6p 

E1K.12.4a E~apTTJJlOTO auv&aT"}c; OWAT"}VWOE:WV 

12.4.2 'Opyava OWAI1VWO£WV 

LTLC: OWAilVWO£tc;, 6nwc; EXOUIJ£ i)Oil n£t, Tono8£TOUVTOL KOL Ot6cpopa 6pya­

va. M£ Til ~oi)8£ta TWV opyavwv aUTWV !JnOpOUIJ£ va OtaK6ljJOUIJ£ f) va 

OTpayyaA.[OOUIJ£ Til poi) TOU p£UOTOU, Va pU81JLOOUIJ£ Til poi), TllV ni£Oil, Til 

8£p1JOKpaoia KA.n. 
MnopOUIJ£ aK61Ja va £t;aocpaA.ioou1J£ TllV aocpaA.i) A£tToupyia Tile; £yKa­

T6oTaOilC:· 
Ta 6pyava nou XPilOLIJOnotouvTOt, yta va l)laK6qJOUIJ£ f) va aTpayyaAi­

OOUIJ£ Til pot) TOU p£UOTOU, AtyOVTOL anoq>pOKTIKcl. TtTota £LVOL : 

+ 01 l)IOK6nn:c; 

Exouv oTo aw11a Touc; 111a Tpuna, navw OTilV anoia aKOUIJn6£t tvac; oi­

oKoc;. "OTav o oioKoc; OllKWV£Tat, o OtaK6mllc; avoiy£t, £VW 6Tav o oioKO( 
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KOTC:~OLVC:l KOL OKOU!.lnOC:l navw OC: IJLO tapa, 0 OlOKOnTilc; KAC:LVC:l. 

E1K.12.46 i'J.LQKOTTTT]c; 

+ 01 ~IKA£i~e:c:; 

/\£LTOUpyouv OUTOIJOTO KQL WLTptnOUV Til pol'] TOU peuOTOU npoc; IJLO KQ­

TC:U8UV01l . AvmyOKAC:[VOUV IJE Til pol'] TOU peuOTOU. 

E1K.12.4y i'J.LKA.£ioa 

• 016ave:c:; 

'Evac; OLOKOc;, IJE Til ~ol']8£LO £­

v6c; ~QKTpOU , OAL08a[V£l K08£TQ 

OTil OLOTOIJ!'] TOU OWA!']Va. '0TOV 

OllKWVC:TOL 0 OLOKOc;, ll OLOTOIJ!'] 

£AEU8£pWV£TOL KOL nc:pVOEL TO 

p£UOT6. 

E1K.12.4~ Bava 
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+ 01 Kpouvoi 

L£ OUTOUC: IJLO pal3ooc;, 08 OXT'llla K6Aoupou KWVOU, nc:pLOTpE<p8TOL IJEOO 08 

KOTOMllAO OLOIJOp<pWIJEVO OWIJO ETOL, WOT£ va 8nLTptn£L TTl pol'j TOU pc:u­

OTOU KOTO IJ[O OL£U8UV011. 

E1K.12.4e: Kpouv6c; 

Ita TTl pu81JL011 TllC: pol'jc; TOU p8UOTOU XPTlOLIJOnOLOUVTOL TO A.c:y61J8VQ 
6pyava pU91JIOilC::· TtTOLO 6pyava £[VOL OL pu81JLOTEC: ni£011C:: , 9£pj.10Kpa­
Oiac:;, OTcl91JilC:: KOL OL OTIJOnayili£c:;, YLO VO OLWXVOUV V£p6 an6 TLC: OWA.11VW-

08LC: OTIJOU. 

Ta 6pyava nou 8~00<paA.i~OUV TllV OIJOA.l'j A£LTOUpyia TllC: £YKOTOOT0011C: 
TO AEIJ8 6pyava aO<pclA£1ac:;. TETOLO £[VOL TO 6pyava OVT£ni0Tpo<pl')c:; KOL TO 

ao<paAIOTIKO, nou oc:v mtTptnouv TTl OlliJLoupyia unc:pniWllC:· 
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ErK.12.4aT AacpaA.tOTtK0.6pyava 

12.4.3 ~ICO'TOAIKcl O'WA(Jvwv 

Ot OWAI'jv£c; otaOTEAAOVTat I'] OUOTEAAOVTat, 6TaV 11£Tai3A118E[ '1 8EP110Kpa­
o[a TOU n£pti30.AAOVTOc; l'j TOU pEUOTOU nou nEpva an' auTouc;. Ita va avn­

I1ETWnLOT£[ aUTO TO <:patV011EVO TOn08£TOUVTat OTO OLKTUO ELOLKQ £~apTI'JI1a­
Ta, nou MyovTat lilaO"TOAIKa. Ta otaoToAtKO. ouvotovTat 11£ nc; [ot£c; nc; 

owAI'jvEc;, anoppo<:pouv nc; otaoToMc; nou u<:ploTavTat Kat nc; anaAAaooouv 

an6 OnOLaol'jnOT£ 11'1XaVLKI'j nLW'l, nou 8a 11n0p0UO£ va EntOpclOEL apV'lTL­

KQ OTO 0'111E[a OUVOEol'jc; Touc;. Mnop£[ WLO'lc; va XP'l0li10nOLI180UV Kat ota­
OTOALKQ Tunou " n " I'] Kat va KOTaOKEUaOTOUV 11£ TOV LOLO TO OWAI'jva. 

ErK. 12.4l; LltaaroA.tKa 
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12.5 IXEft.IAIH IOAHNOIEON 

To oiKTuo owA.llv<.i.lo£wv ~nopouv vo ox£otooTouv axrnJaTIKa T1 au~60A1Ka. 

2:T'l OXI"J~OTIKI'J OX£0[00'1, Ol OWATlV£C: KQL TO £~0PTTl~OTO TOUC: OX£OLO­

~OVTOL KOVOVLKO, OU~(j)WVO ~£ TOUC: KOVOV£C: OX£OL00'1C: nou yvwpi~OU~£. 

En£L0Tl Ol OWATlV£C: KQL TO £~0PTTl~OTO TOUC: £[VOL TUnOnOL'l~tvo, OTO oxt­
OLO 0£ OLVOVTOL A£mo~tp£L£c;. An6 nc; OLOOTOO£LC: TOn08£TOUVTOL ~6vo TO 

~TlK'l TWV OWATlVWV. 

>==~====~=~====~· :· , 

~~~~·'L · ·~ 
K 

E1K.12.5a LXTI/JOTLKr'] axt:oiaa,.., 

2:T'l au~6oAIKI'J OX£0[00'1 OL OWATlV£C: OX£OLO~OVTQL OOV ~LO OUV£XTlC: 

ypo~~Tl KOL TO £~0PTTl~OTO TOUC: nopLOTOVOVTQl ~£ TUnOnOL'l~tvo OU~~OAO. 

H OX£OiOO'l OUTTl npon~aTOL, YLOT[ £ivm onM, OO<PTlC: KOL YPTlYOP'l · 
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- KeVTptK~ ~ova otaKon~<; vepou KTtpiou 

6-KevTplK~ oiKTUO OlOVOIJ~<: 
ElK. 12.56 .LuJ.1{3oJ..tKr'/ axsoiaaT} 

rta VQ OeL~OUilE TO ELOO~ TOU pEUOTOU nou nEpVO an6 EVQ O[KTUO OWAr']­

VWV, XPllOLilonotoullE XPWilOTO KOL apt811ou~ Kma DIN ( ELK 12.5.y ). 
ME TO [OLO XPWilO nou XPllOlllOnOLOUilE OTO OXEOLO, l36q>OUI1E KOL TO OiKTUO. 

LTL~ OWAT']VE~ TOU OLKTUOU avapTWVTQL nLVQKLOE~ XPWilOTLOTE~, nou Oei­

XVOUV Til q>opa por']~ TOU pEUOTOU KOL OTL~ OnO[E~ ELVQL YPOilllEVll 11 KOTll­
yopia TOU. 

E1K.12.5y nivaKac; x apaKTTJPIOJ.lOU pt:UOTWV KQTQ DIN 
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ElK. 13.1a Movof368JJtoc; J.it:tu.m]pac; arpocpwv at: TOJ.lrJ 

nivaKac; AnaVT(J<J£WV 
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13.1.2 A•6ae,.uoc:; IJEIWTflpac:; aTpocpc.iJv 

ElK. 13.16 11tf3a8f.1LOC: f.ietwn]pac; arpocpwv f.le ywvtaKr'] f.leTaooal] 

13.1.3 Iuanwa oi5ovTwTou Tpoxou - aTtp!Jova KOXAia 

a 

ElK. 13.1y LUOTTJf.la ooovrwwu rpoxou- artpf.lova KoxMa 
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13.1.4 f11aq>op1K6 q>OPTilVOU 

E1K.13.1l> L1tacpoptK6 cpopTTJYOU 

13.1.5 K£VTpiK6<; a~ovac; I..II'JXOV!l<; nAaviOIJOTO<; ~uAwv 

a 

I I 
I i 

·--·--++---· 
I i 

E1K. 13.1£ A~ovac; wJxavr)c; rrAaviaJ.lOTO<;' ~uAwv, o orroioc; cptpet ow Ktvrpo wu TO 
KOTrTIKO epya/.£[0 Kat OTTJV OKPTJ TOU TUj.lTrQVO yta TTJV rreptOTpOcpf} TOU j.l£ 
TTJ {3of}8eta errirreoou tj.lavm 
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13.1.6 TpoxaAia OUPIJOTOOXOIVOU 

ElK. 13.10T TpoxaMa aupf.laroaxotvou 
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13.1. 7 AuTOpU81.11~01JEVO<; a~ ova<; npontAa<; (tAIKa<;) nAoiou 

.c--:; - ! · ;-~ - "::_-_-_ 

' 1: 
~~T.:i f ,_ 

I I I 

ElK. 13.1 ~ Auropu8f.lt(6f.1evoc; a~ovac; npontJ..ac; ( tJ..tKac;) nJ..oiou 
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13.1.8 Tpoxoc; OUTOKIVr}TOU 0£ TOIJrl 

E1K. 13.11'1 Tpoxoc; auroKlvr'}mu ae TOJ.lrJ 
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01 ou5aKTLKOi OTOXOL TOU KE:CpaJ..aiou QUTOU S[VQL va JlTTOpSiTS 

~ Na avacptp8n: touc; napayovt8<:; KOL Tt<:; apxtc; nou auvOtoVTOL 118 

TfJV 8ntAOyl'] TWV LTOLX8LWV MfJXOVWV 

~ Na avacptp8T8 Ta 13aatKO. 118Yt8ll TfJ<:; AvToxl']c; YAtKwv KOL nc; 11£TO­
E;u touc; axta8t<:;, 6nwc; 811cpavl~ovTm one; Katanovl']o8t<:; Twv LTOL­

X8Iwv MfJXOVWV KOL TOU<:; OX8TLKOU<:; uno}..oyL0110U<:; 

~ Na XPfJOli10nOL8LT8 n[VOK8<:; yta TfJV 8KTLI1fJOfJ otacpopwv OTOLX8LWV, 

6nw<:; XOPOKTfJplOTLKO UALKWV, TUnOnOLfJI18V8<:; Tll1t<:; 118Y88WV K.A.n. 

~ Na KOV8T8 uno}..oyta11ouc; yta anAtc; Katanovl']a8t<:; KOL va npoaoto­

pi~£T8 TL<:; 13aatKt<:; OLOOT008L<:; LTOLX8LWV MfJXOVWV 

~ Na XPfJOLI10notdT8 Ta anoT8At011ata Twv uno}..oytOI1WV KOL 0.}...}-..a 

T8XVLKQ OTOLX8LQ yta TfJV 8ntAoyl'] OUYK8KPLI18VWV TUnWV KQL 118Y8-

8wv LTOLX8LWV MfJXOVWV 

14.1 EIIArnnKA ITOIXEIA 

rta TL<:; OWOTt<:; 8ntAoytc; TWV OTOLX8LWV 11fJXOVWV nptn8L VQ AOI1130VOVTOL 

un6LjJfJ noMa[ napayoVT8<:;, OX8TLKO[ 118 TL<:; OUV8i']K8<:; A8LTOUpy[a<:; TOU<:;, 118 

130.011 TOU<:; ono[OU<:; Sa K080plOTOUV 0 TUna<:;, TO UALKO KQL Ol OLQOTQ08L<:; 

TOU<:;. 

L8 K088 n8p[mWOfJ 8LVOL anapa[TfJTO va LKOVOnOLOUVTOL OUO nOAU 13aat­

Kt<:; apxtc;: 

- H 8ntAoyl'] nptn8t va 8E;aacpa}..[~8L aocpaA!l A£JToupyia 

- H KQTOOK£Ui'] nptn8L VQ 8LVOL OIKOVO~IKrl. 

H 08UT8pfJ OPXI'J 8nti30AA8l TfJV TUnOnOii")OI"), ytat[ tTOL n8ptop[~8TOL TO 

KataaK£UaanK6 K6aTo<:; TWV 8E;apTfJI10TWV KOL ot£UKoAl.Jverm 11 evaAAa~•­

~6TI")Ta TOU<:;. 

Btl3ma, Myw KOOTOU<:; TWV UALKWV, fJ OLKOVOI1LKI'] KQTQOK£UI'] npouno8t­

T8l 600 TO OUVQTO 11LKpOT8p8<:; OLQOT008L<:;. H LKOVOnO[fJOfJ 011W<:; KQL TfJ<:; 

npWTfJ<:; apxi'Jc; OOfJY8L OTfJV OVOYKfJ uno}..oyLOI1WV, WOT8 Ol OLQOTOOW:; va 
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£ivOL 01 £AOXLOT£<: £K£iv£<:, nou 6uw<: £E:ao<Qa.\l(ouv ampaM A£tTouQY[Q. 

Ol UnOAOYLO~O[ aUTO[ £[VOL OUOLaOTLKQ £q>ap~oytc; TllC: AVTOXr'J<; TWV Y­

AIKWV. npouno8tTouv a) Tll owoTi] £KTi~llOll Tile; Kman6vncm<: nou uq>l­

oTaTOL TO £~0PTll~a KQTQ Tll A£LTOUpyla TOU (we; npoc; TO dooc; KOL TO ~ty£-

8oc;) K0LI3) Tll YVWOll TWV T£XVLKWV xapaKTDQLOTLKWV TOU UALKOU. 

a) npo0~10p10~6<; KUpla<; KOTOnOVI")OI")<; 

LUV!l8LO~EV£c; KOTanovi]O£Lc; £[VOL 0 £<j)£AKU0~6c;, 11 8.\[lj.J!l , 11 Tfll']Oll -

OLOWllOll, 11 KO~lj.Jll Kat 11 OTptlj.J!l. Ynapxouv I3£I30La KOL n£plnTWO£Lc; OUV-

8£TllC: KOTan6VllO!lc;, ll aVTL~£TWnLOij TOUC: O~Wc; £[VOL £KT6c; TWV Op[WV TWV 

OTOXWV TOU ~a8i]~moc; TllC: A. TO~llC:· 

+ LTOV £<j)£AKU0~6 , Tll 8.\llj.Jll KOL Tll OlQT~llOll TO alno dVOL ~UVO~I"). 

+ LTllV KO~lj.Jll KOL Tll OTpElj.Jll TO a[TLO £LVOL ponr'). 

+ LTOV £<j)£AKU0~6 , Tll 8.\ilj.Jll KOL TllV KO~lj.Jll avanTUOOOVTOL KUpiwc; 
op8£c; Tcl0£1<; (K08£T£c; OTIC: OLQTO~tc;) . 

+ LT!l OLQT~llOll KOL Tll OTpElj.Jll avamUOOOVTOL KUplwc; ~IOT~I")TIK£<; 

Tcl0£1<; (nap0.AA!lA£c; one; otmo~tc;) . 

6) XapaKTI")PIOTIKcl TOU UAIKOU 

Eow nptn£L va £nLOll~av8£l 6n oe XPllat~onot£iTOL 11 optaKi] avToxl'] 

(TOO!l 8paUOllC: TWV UALKWV) aA.\0. Ol £nLTp£n6~£V£c; TL~tc; , nou npOKUnTOUV 

~£ Tll XPiJOll TOU OUVT£A£0Tr') aoq>aA£10<;. 

(o£n= Oap I vaa<jl yta op8tc; !']TEn= Tap I vaa<jl y ta OlOT~llTLKtc; TQO£Lc;). 

H £KTL~ll0ll TOU OUVT£A£0Tij aoq>OA£Lac; £LVOL tva OUV8£TO ~i]Tll~a KOL 

npouno8£T£l £~n£tpla, a.\.\0. KOL OU~IJOpq>WOll ~£ TOUc; un0.pXOVT£c; KaVOVL­

O~ouc; yta OLQ<j)Op£c; n£plnTWO£Lc;. 
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14.2. YnOAOriiMOI ANTOXHI 

riV£TQl UnOAOYLOj.16c; Tr]c; KpiOI~I'Jc; l>IOTO~!lc;, OllAOO!'] Tile; OLQTOj.l!']c; nou 

£j.l(j)QV[~£L TO j.l£YOALJT£p0 K[VOUVO 8paUOilc; !'] QV£n[Tp£mllc; j.lOVLj.lllc; napa­

j.lOp(j)WOilc;, £~QLT[ac; j.l£y6AWV cpopTLWV !'] OAAWV £LOLKWV KQTQ neplmWOil 
Mywv. 

Acpou UnOAOyLOT£[ ll £AOXLOTil anaLTOUj.l£VIl TLj.l!'] yta TllV KpLOLj.lll OLOTO­

Illl, y[V£TQL ll anapa[TilTil TUnOnOii'JO!l TI'Jc;, WOT£ VQ OL£UKOAUV£TQL ll £nLAO­

y!'] an6 TOUc; KQTQAOyouc; Tile; napaywy!']c; KQL VQ £~QO(j)QA[~£TQL KQTQ TO 

OUVOTO OLKOVOj.lLK!'] AUOil. 

~£ noMtc; n£plnTWO£Lc; y[vOVTQL OTil OUVtX£LQ tA£VXOI QVTOX!']c; OUV£p­
ya~Oj.l£VWV OTOLX£LWV (n.X. unof.oy[~£TQL ll OLOTOj.l!'] TOU KOXALO KQL £AEYX£­

TQL ll QVTOXTl TOU on£LpWj.lOTOc; TOU) !'] YLO TUXOV un£p8tpj.10V01l KLVOUj.l£­

VWV OTOLX£LWV Myw TpLj3!']c; (n.X.OTpocptwv) K.A.n. 

~£ OA£c; nc; n£plnTWO£Lc; OL oxto£Lc; txouv j.lLQ £VLQ[Q OOj.l!']: 

AiTIO KOTOnOVI'JOI'Jc; : (xap/K6 l>IOTO~!lc;) X (xap/K6 OVTOX!lc; UhiKOU) 

KATAnO- AITIO XAPAKTHPIITI- XAPAKTHPIITIKO 
NHIH KO .lliATOMHI ANTOXHI Y /\IKOY 

A~OVIK(J Emq>OVEia EmTpm6~EVIl op9r') 
EcptAKUOJ.IO~ OUVOIJil F A ( m2 , cm2) TOOl"] Om 

- 9Ai'I'I'J ( N, daN) ( N I m2 , N I cm2 ) 

TJ.Ir'jOI'J- EyKopma EmcpovEia EmTpETT. OIOTIJr]TIKrl 
l>IClT~I'JOI'J OUVOIJil Q A ( m2 , cm2) TOOl"] Tm 

( N, daN) ( N I m2 , N I cm2) 

K<lJJ'I'I'J Porrr') KOIJlVIl~ Porrr') avTiora- EmTpETT61JEVr] op9(J 
Mb 011~ wb TOOl"] Om 

(N.m , daN.m) ! ( m3 , cm3 ) ( N I m2 , N I cm2 ) 

ITPE'I'I'J Porrr') OTPElVIl~ Porrr') avTiora- EmTpm. OIOTIJr]TIKrl 
Mt Or]~ Wt TOOl"] Tnr 

(N.m daN.m) ( m3 cm3 ) ! ( N I m2 N I cm2) 

M£ j360il TQ OTOLX£LQ TOU n[VQKQ ll j300LK!'] oxtail UnOAOYLOj.lOU YLQ K68£ 
KQTQnOVIlOil na[pV£L TllV £~!']c; j.lOpcp!']: 

EcpeAKuo~6c;- 9Ait1JI'J : 

T~llOI'J - l>IOTJ.II'JOI'J : 

Ka~t~~11 

ITptiJ.II'J 

F = A X OEn 

0 = A X TEn 

Mb = wb X OEn 

Mt= wt X TEn 

~nc; llllXOVOAOYLKtc; ecpapj.loytc; ouv!']8wc; £lvm j3oALK6 va XPilOLIJOnOL-
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OUI1£ aVT[ yta nc; KaVOVtKtc; 110VOo£c; TOU 8.1. nc; et;l']c; 110VQo£c; TOU T£XVt­

KOU 2:UOTTli10TOc;: 

Ita Trl ouva111l TO daN (1 daN = 1 Kp) 

Ita Til ponT'] TO daN · m (= 1 kp · m) 

Ita HJV emq>aveta TO mm2 I'] TO cm2 

Ita Tr)V TOOil TO daN I cm2 1'] TO daN I mm2 

Ita Tr) ponT'] avT[OTOOilc; TO cm3 I'] TO mm3. 

14.3 HAfiiEII , 

14.3.1 KaTan6V'lO'l 11Alila£wv 

Ita TOV unoA.oytOI16 TWV llAWO£WV, noA.LJ l3a01K6 KptTI']pto dvm ll et;aocp6A.t­

Oil 6n TO £A00110Ta 0£ 8a oA.to8l']oouv TO tva navw OTO 6A.A.o KOI 6Xt TOOO 

ll avTOXTl TOU l']A.ou 0£ Ot0TI11l01l. 2:TO TtA.oc; Tile; Kapq>OOUVOWilc; Ta £A0-
0110Ta OU11nlt~OVTQI KQI KaTO ouvtneta, 11£ TllV avT[opaol'] TOUc;, Ot l']A.OI Ka­

TanOVOUVTQI 0£ £Q>£AKU0110. 

ElK. 14.3.a Memcpopa ouv6.JJ&wv OTTJV r]ltwaT): 

1: J..lE: TT)V Tpt{3r} KQI 2: J..lE: £ntcpOV£10KrJ rrit:OT) (auv8J...ttjJT)) 

'Onwc; q>aivnm OTO ox1']11a, ll ouva111l £Q>£AKUOI10U 11£Taq>tp£TQI an6 TO 

tva tA.aoj.la OTO aA.A.o we; ouval11l Tptl3l']c;. H ouval11l TPtl3l']c; dvm FTP = F. ~. 
6nou f TO £Q>£AKUOTtK6 q>OpT[O TOU l']A.ou (TO onoio tOOUTQI 11£ TllV K08£Til 

ouva111l nou aoK£i TO K08£ tA.aoj.la OTO 6Mo) KQI ~ 0 OUVT£AWTI']c; Tptl3l']c; 

TWV £AaOI10TWV. M6A.tc; aUTI'j Un£pVtKil8£i, TO TOLXWI1a Tile; onl']c; £q>OnT£TQI 
OTOV KOPI10 KQI TOV KOTanovei 0£ OtOTIJilOil KQI OUV8A.t4Jil- Ot KaVOVt0110L 

npoi3A.tnouv TOV unoA.oytOI10 TWV l']A.wv 0£ Ot0TI11l01l KQI OUV8A.t4Jil OTilV £­

mq>OV£ta TWV OnWV TWV £AaOI10TWV. 

2:nc; llAWO£tc; anA.l']c; (11£ £ntK6A.U4Jil I'] j.l£ 11ta ap110KaA.umpa) TOI1l']c; 0 1']-
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A.oc; Tt~vnat ae ~La otmo~l'] , evw one; llAWOetc; omAI']c; To~l']c; (~e omAI'] ap­

~oKaA.Umpa) o I']A.oc; Tt~V£Tat ae ouo Otato~tc; . 0 unoA.oyto~6c; TllC: Kata­

n6VIlOil<:; yiV£TOl OU~<pWVa ~£ Ta Opl~O~£Va an6 TllV aVTOXI'J TWV UALKWV. 

Ita Katan6VIl01l 0£ i5IOT~I"J011 ll AVTOXTi TWV YALKWV OiV£1 Til oxtail : 

Tm = ll £nLTp£n6~£VIl TOOil OLOWilOill:; yta TO UALK6 KaTaOK£UI']c; 

Q = TO <popTiO (ouva~ll ) 

A = ll em<paveta OTilV anoia Katavt~nat TO <popTlo . 

Ita TllV niWil ouv9AIIJ.IIl«; ll AVTOXI'J TWV YALKWV OlV£1 Til oxtail: 

OL = Q I z d s < 2,5 0 £ 

Oe = ll £nLTp£n6~£VIl TOOil £<p£AKUO~OU 

Q = To <popTio 

z = o apt8~6c; TWV I']A.wv 

d = ll ota~npoc; Tau I']A.ou. 

S =TO naxoc; TOU £AOO~atoc; . 

Ita nc; on:yavtc; rJAW0£1«; nptnet va A.a~[36.vovTat un64Jil Kata Tov uno­

A.oyto~6 Ta OTOLX£ia: 

~ t.t6~~Tpoc; onf]c; d 1 = 1/---s-5- o ,4 em 6nou s To noxae; Tau eA.6-

o~moc; ae em 

~ Bl']~a t = 3 d + 0,5 em 

~ An6oTaOil e = 1 ,5 d 

Ita TL<:; OT09£ptc; rJAW0£1«; nptn£1 va A.a~f36.VOVTOl un64Jil KQTO TOV uno­

AOYL0~6 Ta OTOLX£ia: 

~ 6t611e-rpoc; onf]c; d1= / 5 ---s- 0,2 em 6nou s = To naxoc; Tau naxu­

Tepou eA.ao~moc; ae em. 

~ To 6.8pOLO~a TWV naxwv S1' s2 TWV £AaO~OTWV va ~llV f;wepva TO 
4d, ytmi ~nopei va Konouv 01 K£<paAtc;. 

~ To f3l']~a t = (3 twc; 3,5)d ouvl']8wc;. 
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14.3.2 napal>Eiy~aTa E<PCP~Oyflc; 

.Ln1v r']A.woT] Tau oxr111mac; 11£ omA.r'] ap11aKaA.umpa olvavTm w napaKoTw 
OTalX£la: 

)o. <t>apT[a Q = 8000 kp 

)o. Apt8116C: o£tpwv TJ = 1 

)o. Apt8116C: r']A.wv z = 3. 

)o. noxae: £A.oo11mac; 5 = 10 mm. 

)o. nA.oTac; £AOOildTac; b = 150 mm. 

)o. noxae: ap11aKaA.umpac; 5 1 = 52 = 6 mm 

)o. T w = 1600 kp/ cm2 

)o. ow= 1600 kp/ cm2 

0 

E1K. 14.3.6 HJ..war-, napa&iyJ..IaTOc; 1 

ZrtTEiTCI: 0 unaA.aytOilOC: TT]C: OlOiltTpau TWV r']A.wv. 

Au art 
Ot r']A.m KOTanavauvTm O£ OlOTilTJOTJ. 

nptm:t T = Q I A ~ Tw 

H £m<.pov£ta A olvnm an6 Tav Tuna: 

A= 

0 
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To q>OpT[O OIJW<; KQTOVt!JeTOL oe Tpet<; !']AOU<; KQL K68e !']AO<; KOTanove[­

TQL ae 5uo 5tOTOIJt<;. Elvm Aom6v 

T= 

napal>t:•vJJa2 

8000kp 

nd2 

--·2·3 
4 

Ta f:AOOIJOTO TOU npOTlYOUIJf:VOU napa5Ely!JOTO<; ouvMOVTOL !Jf: !']AWOll e­
nLKOAUllJll<;. ZllTELTQl o tAeyxoc; TOU eAOOIJOTO<; oe eq>eAKUOIJO. 

ErK. 14.3.y HJ..wa17 napa~ciyJ.laroc; 2 

AUOI"J 
T a f:AOOIJOTO KOTOnOVOUVTQL oe eq>eAKUOIJO 

nptnet o = F I A < oen 

A elvm 11 emq>Qveta TOU f:AOOIJOTO<; nou IJtVeL !JeTO TO TpUnll!JO. 

Apa A={b-3d 1) • S ~ A= (150-3·12) · 10= 114 · 10= 1140 mm 2 . 

A=11,4cm 2 

o=8000/11 ,7=702 Kp/cm 2 

Oq>OU TO 0 ELVOLIJLKp6Tepo an6 TO Oen' TO tAOOIJQ q>OpTl~eTOL KQVOVLKO. 
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14.4 KOXAIOIYNJlEIEII 

14.4.1 YnoAoyiOJ,~6c; TWV KOXAIWV 0£ OVTOXI'J· 

1. A~OVIKI'J cp6pT1011 

OL KOXAiE<:; OUO<pLY~Tl<:; unoAoyi~OVTOL m: E<pEAKUOIJO OUIJ<pWVO IJE TTl 

axton: 

'Onou O= 11 Taon nou avamuooc:Tm, 

P= TO <popTio, 

A= Tl OLOTOIJI'] TOU nupl']va TOU KOXAia. 

Tnv KQTOnOVIlOTl OUT!'] TllV U<p[OTQVTOL OAOL Ol KOXALE<:; nou napaiJtVOUV 

OE <p6pTIOTl . TtTOLOU E[OOU<:; KOXALE<:; EtVQL OL KOXAiE<:; IJLO<:; nptoac; Ka8wc; 

KQL Ol KOXAtE<:; OTC:ptWOTl<:; nou OUVOtOVTOl IJE <p6pTLOTl . 

Kma TOV UnOAOYLOIJO OE AOIJI30VETQL un6lj.Jil Tl avamUOOOIJEVTl poni'] OTpt­

lJJil~ - ('"tauT6, aVT( va n6poUIJE oMM11P11 TllV c:ntTpc:n61JEV11 T6011 oen na(p­

VOUIJE TO 3/4 aun']c; . 
H oxto11 unOAOYLOIJOU TOU <popTtOU c:ivm: 

2 

nd1 3 2 
F = 4 · 4 · oen = 0,6 d1 . aen 

H OVTlYiltVTl niEOTl OE OUTOU<:; TOU<:; KOXALE<:; IJETO~U TWV onc:tpWIJOTWV 

TTl<:; l3ioac; KQL TOU nc:pLKOXAlOU 08V nptnEL VQ ~c;nc;pva IJLO OplOIJ£VIl TLIJr'j. H 

nic:on p unoAoyi~nm we; c:~l']c; : 

6nou: 

d: TlllEYOATl (ovoiJaonKI']) ot61Jnpoc; TTl<:; l3ioac;, 

d1: 11 OLOIJETpoc; nupl']va, 

z: 0 apt8116<:; TWV OnELPWIJOTWV nou l3piOKOVTOL OE c:na<pl'] . 
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ILa KOXA(e~ auvMaew~ an6 xaA.u~a : Pen =200 daN/cm 2 

ILO KOXAi£~ KLVi)O£W~ 

Pen= 75-1 00daN/cm 2 yLa KOLVO XGAU~a f] XUT00(5r)pO i) l . .tnpOUVT~O. 

Pen = 150daN/Cm 2 YLO ~E:ATLWI.lEVO xaA.u~a f] ~E:ATLWI.lEVO l.lnPOUVT~O , 

3. KaTan6vi')OI'J ot ~IOTJ.II'JOI'J 

ILO TTlV KOTOnOVIlO'l TWV KOXAIWV 0£ 5UlTIJ'l0'l LOXU£1 ll [510 axtoT) IJE 

Tl~ llAW0£1~, eivm 511A05i) T = 0 /A :5; Ten· 
E5w eivm 

2 A= n d1 I 4 

6nou d1 'l 5IOIJ£TPOC: TOU nupi)va TOU KOXALO. 

14.4.2 napa~tiyJJaTa t<POPJ.IOYJl<; 

Na unoA.oyLmouv oL KOXA(e~ yLa Til auv5ean 5Uo eA.aa1.16Twv, 6Tav 11 eE;a­

OKOUI.lE:VIl OUVOALKi) 5LJVOI.lll E:q>E:AKUOI.lOU e(vm 3000 kp. fl(V£TQI Oen= 700 

kp/cm 2 

Auol') 
"EOTW 611 TO q>OpTlO napOAOIJJ30V£TQl an6 Tp£1<:; KOXAL£<; 51lA05i) 

P= 3000/3 = 1 000 kp. 

Km 

2 
nd 

H 5IOT01Ji) TOU nupi)va eivm A = -i 

d =/![p = 
1 ncr en 

4·1000 
n-700 =1 ,35 cm=13,5 mm 
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81'1110 AKlllf~ 4o6jlnpo<; nupo\vo 868o<; aNol)liljloroc; 

nAEI!pWY 

I••p61 h d,-0, d!• o, t1 T1 

71 0.25 0,838 0,1193 0,729 0.153 0.135 
!--!!!-!- 0.25 0.938 0,793 0.829 0,163 0.135 
~ 

~ 0.25 1,038 0,893 0,929 O.Hi3 0,136 

!............, 0.3 1,205 1,032 1,076 0.184 0.182 

~ 0.35 1,373 1,171 1,221 0,215 0.189 
0.35 1,573 1,371 1.421 0,215 0,189 

~ 0.4 1.740 1.509 1,5117 0,245 0.217 
~-=- 0,45 1.908 1,648 1,713 0.276 0.244 
I~ I 't. 235 

0,45 2,208 1,948 2.013 0,276 0.244 

0.5 2.675 2.387 2,459 0.307 0.271 

0.8 3,110 2;7lf4 2,850 O,JSB 0.325 

'J!:!: 0.7 3.545 3,141 3.242 0.429 0.379 
0,76 4,013 3,580 3,"88. 0,4110 0.408 

~ 0.8 4,480 4.019 4,134 0,491 0,433 
1 5.350 4,773 4,917 0.813 0.641 
1 .8.350 5,773 5.917 0,613 0,541 

""""M8"" 1.25 7,188 11,41111 8.847 0.787 0,877 
...::.:.-'::... 

1,26 8.188 7.488 7,847 0.787 0.877 

M'iO 1.5 9,028 8.1110 8,378 0.920 0.812 
1...::.:...:.=- 1,5 10.028 9.180 9,378 0,920 0.812 

I..M.!..L 1.75 10,883 9.853 10,108 1.074 0,947 

2 12,701 11 ,546 11 .835 1,227 ui83 
.""'M'16 2 14.701 13,548 13.835 1,227 1.083 
I....!!!...!J!-

2.5 16.378 14,933 15,294 1,534 1.353 
I"'"M'i'O 2.5 18,378 16.933 17,294 1.534 1,353 

~~ 
2.5 20,378 18.933 1ti,Ztl4 1.534 1,353 

3 22,051 20,319 20.762 1,640 1,624 

3 25.051 23.319 23.752 1,840 1.624 

'M'JO 3,5 27.727 25.706 26.211 2.147 1,894 
_;.;..:..:.... 

3.5 ~0.727 28,706 29,21 1 2.147 1,894 

..M1!_ 4 ~~.402 31:093 31,870 2.464 2.1116 
4 38.402 34,093 34.870 2,454 2,165 

M"i2 4.5 39.077 38,479 37.129 2.780 2.436 
...=..;:.:__ 

4,6 42.077 39,479 40.129 2,7110 2.438 

'"M48 5 44 752 41 8118 42 587 3087 2 706 

I""'"M56 
6 48.752 45.8118 411,587 3.087 2,708 

5.5 52.428 49,252 50,048 3,374 2.977 
1_:.;:_::.::._ 

5.5 511,428 -113.252 64,0411 3,374 2.977 
IM64 8 110.103 511.1139 67.505 3,1181 3.248 
!..:.:::..:.::.. 8 84.103 110.1139 61.505 3,681 3,24& 

ElK. 14.4.a :Lrotxeia wnonotr]Jlivwv KOXAtwv (rptywvtKou JlE:TptKou 

anetpwJiaroc:;) 

B6.0£l TOU d 1 £KMynOL an6 TOV n(VQKQ 0 KOX}\(ac; M16 11£ h=2 mm. 
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napali£1YI.IC 2 

'Eva~ oq>LyKTT'jpa~ Tono9neiTOL xwpi~ <p6pno11 KOL I-IETO uno~oMnm oe 
<p6pTIOT"J F =5500 kp , 6nw~ OTO oxrwa. 

b.iveTOL oen= 10,5 kplmm2. 

ZllTeiTOL 0 unOAOYIOI-16~ TOU KOXAia. 

F 
-

2 

F 

2 

E1K.14.4.6 ~cptyKTrypac; rrapai5£iyJ.IaToc; 2 

1\uart 

OT"JAOOr'j A=£ = 5500 =524 mm2 , 6.pa d1 =25,83 mm . 
Oen 10,5 

An6 Tov napan6.vw nivaKa eKAeyeTOL KOXAia~ M30 1-1e h =3,5 mm. 

KOXAiO~ nptoa~ TC:TPOYWVIKOU ont:IPWI-IOTO~ 1-iC: OVOI-IOOTlKT'j 0101-iC:Tpo 

d =50 mm, 0101-lt:Tpo nupl'jva d1 = 40 mm, an6 UAIK6 1-1e oen = 500 daN I cm2 

KOL Pen= 100 daN I cm2, U<piOTOTOI OUV9C:Til KOTOnOV'lO'l (af;OVIKT'j KOI OTpe­
nTIKr')). 

Av TO ouvepya~61-iC:VO OnC:IPWI-IOTO 1-iC: TO 00'1Y6 nepiKOXAIO eiVOL Z = 8, 

VO UnOAOYIOTC:i 11 1-ltYIOT'l t:niTpen61-iC:V'l <p6pTl0'l KOL VO C:AC:y9ei 'l em<pa­
VC:IOKT'j nit:O'l TWV GnC:IPWI-IOTWV. 



318 LTOIXEIA MHXANON · !XEt.IO 

J\u011 
Elvm F = 0,6 d; aen = 4800 daN. 

F daN 
P = =85 -~2 

n ( 2 2) em 4. d -d1 z 

Aq>ou 

5ev unapxet np6~ATJI..Ia Myw emq>avetaKI']<; nleoT]<; TWV anetpWIJOTwv. 

~ 14.4.3 AoKfloeu:; y1a Auo11 

f\OKDOD 1 
KoxAia<; IJE 5LOIJETPO nupl']va d1 = 20 mm KmanoveiTaL ae eq>EAKUOIJO. 

Av eLVOL an6 UALKO IJE Oen = 1000 daN/cm2, nOLO TO WLTpWOIJEVO q>OpT[o; 

(AnaYTllOll : 3.140 daN} 

f\aKnan 2 
TunonOLT]IJtVO<; KOXALO<; M24 KaTanoveiTOL ae Eq>EAKUOIJO KOL OTptlj.JT]. 

noLO eLVOl TO lltYLOTO EnLTpWOIJEVO Eq>EAKUOTLKO q>OpT[O, QV 

aen = 1000 daN/cm2; 
(AnavTr,orr Eivm, yta d1 =20,319 mm, Fen= 2.477 daN). 

Na OXOALOOETE TQ anOTEAEOIJaTQ TWV QOKI']OEWV 1 KOL 2 IJE ~ClOT] TQ 5e-

50IJtVa TOU<;. 

f\aKnan 3 
Na 5taAt~eTe Tunonouwtvo KOXAia yta 5LaTIJTJTLK6 q>opTio Q = 1600 

daN, 6Tav e[vm Ten= 800 daN/cm2. 
(AnaVT11011 : M 20 ). 
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14.5 I<I>HNEI 

14.5.1 EmAoyE:c; Oq>I'JVWV 

0L OLQOTQOEL<:~ Tr]~ OLOTOIJI']~ TWV Oq>T)VWV £[VOL TUnOnOLT)IJtV£~ KQL O[VOVTQL 

an6 nivaK£~ IJE ~O.oT) TT) ot0.1Jnpo TT)~ mpaKTou . Ot Kupte~ otaoTaoet~ IJLO~ 

op8oyWVLKI']~ O<pl']va~ ELVOL: TO nA.cJ.TO~ TT)~, TO UljJO~, T) KALOT) KQL TO IJI']KO~. 

Ta KUpla XOPOKTT)plOTLKQ EVO~ noA.LJO<pT)VOU ELVQL T) EOWTEpLKI'] OLQIJETPO~, 

T) £~WT£pLKI'] OLQIJETpO~, TO nAQTO~ TOU OOVTLOU, 0 apL81JO~ TWV OOVTLWV KQL 

TO IJI']KO~. 

AtaJJeTpos 
CITpCxKTOV 

D 
OE mm b h b h b 5 

10 ws 12 4 4 2,4 
12 ws 17 5 5 2,9 
17 ws 22 6 6 3,5 
22 ws 30 8 7 4,1 8 5 1,3 8 3,5 
30 ws 38 10 8 4,7 10 6 1,8 10 4 
38 ws 44 12 8 4,9 12 6 1,8 12 4 
44 ws 50 14 9 5,5 14 6 1,4 14 4,5 

50 ws 58 16 10 6,2 16 7 1,9 16 5 
58 ws 65 18 11 6,8 18 7 1,9 18 5 
65 ws 75 20 12 7,4 20 . 8 1;9 20 6 
75 ws 85 22 14 8,5 22 9 1,8 22 7 
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b 1 a • -~ ~~ 

111 ~ . 
• -£ -'d.c:t-

,. ,_ / 1:100 
~}.c:J-.-

t I! 
-o 

f- I 

L'.!OIJETPO~ 17 22 30 38 44 50 58 65 75 85 
OTpOKTOU d 22 30 38 44 50 58 65 75 85 95 

nMTOsb •6 8 10 12 14 16 18 20 22 25 

YtVO~ 
h 6 7 8 8 9 10 11 12 14 14 
h, 6,1 7,2 8,2 8,2 9,2 10,2 11,2 12,2 14,2 14,2 

YtVO~ VUXIOU h2 10 11 12 12 14 16 18 20 22 22 

ArraOTacrr)"' a 6 7 8 8 9 10 11 12 14 14 

866os OUAOKIOU t 1 3,5 4,1 4,7 4,9 5,5 6,2 6,8 7.4 8,5 8,7 

866d~ OUAOKIOU 

TOU OiJ<I>OAOiJ t 2 2,2 2,5 2,9 2,7 3,1 3,4 3,7 4,1 5,0 4,8 
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AICIJETpoc; 

d~ovo d nMTOc; Y111oc; . xapfl ali.I\OKIOU d~ova KOI fi69oc; 

cr<!>flvac; cr<!>flvac; cr<!>flvac; crr6v d~ova au.I\OKIOU OIJ<!>O.I\ou 
an6 we; b h s ti 
mm mm mm mm mm mm mm 

6 8 2 2 0,1 1,2 d + 0,9 

8 10 3 3 0,1 1,8 d + 1,3 

10 12 4 4 0,2 2,9 d + 1,7 

12 17 9 5 0,2 3,0 d + 2,2 

17 22 6 6 0,2 3,5 d + 2,7 

22 30 8 7 0,2 4,0 d + 3,2 

30 38 10 8 0,2 4,5 d + 3,7 

38 44 12 8 0,2 4,5 d ... 3,7 

44 50 14 9 0,2 5,0 d ~- 4;2 

50 58 16 10 0,3 5,0 d + 4,7 

58 68 18 II 0,3 6,0 .d + 5,3 

68 78 20 12 0,3 6,0 d + 6,3 

78 92 24 14 0,3 7,0 d + 7,3 

92 110 28 16 0,3 8,0 d + 8,3 

110 130 32 18 0,3 9,0 d + 9,3 

130 190 36 20 0,3 10,0 d + 10,3 
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DIN 5462 DIN 5463 DIN 5464 

EdwTEpiK~ Ap1e1.16~ EAa$p(J Ap1e1.16~ Mtcrl') Ap1e1.16~ lcrxup~ 
6161JETpo~· EVKOITWV O"Eip6 EVKOITWV cre1p6 EyKOTTWV cre1p6 

d, d2 b d2 b d2 b 

18 6 22 5 10 23 . 3 
21 6 25 5 10 26 3 
23 6 26 6 6 28 6 10 29 4 
26 6 30 6 6 32 6 10 32 4 
28 8 32 7 6 34 7 10 35 4 
32 8 36 6 8 38 6 10 40 5 
36 8 40 7 8 42 7 10 45 5 
42 8 46 8 8 48 8 10 50 6 
46 8 50 9 8 54 9 10 56 7 
52 8 58 10 8 60 10 16 60 5 
56 8 62 10 8 65 10 16 65 5 
62 8 68 12 8 72 12 16 72 6 

E1K.14.4.y nivaK<:c; otaaraaewv TUTTOTTOLTJJ.ltvwv aq>TJVWV 

14.5.2 Eq>ap!Jovtc; 

1 . note<; eLVQl Ot OtOOTaoet<; en[nei5'l<; a<pJivac; KOT<lA.AilA'l<; yta Ot0118Tpo 
mpaKTou D =55 mm; 

(AnavTI')arr b = 16 mm, h = 7 mm KOL 
[368oc; emnei56TilTO<; mpaKTou t = 1 ,9 mm). 

2. nota elvm Ta xapaKT'lptonKa noP.uoq>'lvou nou Sa ota11opcpw8el ae 
OTpOKTO 118 d2 = 48 mm yta 11WO[Q q>OpT[a; 

(AnaVTI')OI'): An6 n[vaKa DIN 5463 eivm d1 = 42 mm 

KOL 8 i56vna 11e nP.aTo<; b = 8 mm). 
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14.6 ATPAKTOI- A=:ONEI 

14.6.1. YnoAoyiOIJ6c; aTpOKTWV-a~6vwv 

'Onwc; tX£1 !'JOil avaq>£p8£1 KQL OTO avTiOTOLXO K£q>OAOLO, Ol OTpaKTOL KQTQ 

TllV n£pl0Tpoq>!'] Touc; KOTanoVOUVTQL 0£ OTptlj.Jil aMa KQL 0£ K0114Jil- Av 
8£Wp!']OOU11£ 111a OTpaKTO nou OtX£TOL £YKOpOLO q>OpTiO P, £UKOAa KOTaVO­

OUI1£ 6n ll "KaTw iva" Tile; £<P£AKU£Tat. Ka8wc; 611wc; ll aTpaKToc; n£ptoTpt­

q>£Tm, ll iota iva 8a yiv£L o£ Aiyo (o£ 11101'] oTpoq>!']) "navw iva" KOL 8a uno­

oT£1 8Ailj.Jil, OTil OUVtX£La 8a yiV£1 nOAL "KOTW" KQL naAL 8a £q>£AKU£TQL KQL 

OUTW Ka8£~!']c; . AUT!'] ll wavaAal113aVOI1£VIl q>6pTLOil TWV LVWV Tile; OTpOKTOU 
0£ £<J)£AKU0110 KQL 8Ailj.Jil OV0110~£TQL KOnWOI') KQL dvm, 6nwc; AE11£, OUVai1L­

K!'] KOTan6VIl01l (OXL OTOTLK!'] 6nwc; ll K0114Jil). Mta OTpaKTOc; AOLnOV KLV­
OUV£U£l va KOTaoTpaq>£[ yta OUO Myouc;: (a) A6yw KOnWOilc; TWV £~WT£pl­

KWV Tile; LVWV KQL (13) Myw OTptlj.Jilc;. 

0 UnOAOYLOI16c; 0£ KOnWOil OX£TL~£TQL l3tl3ma 11£ TO 11ty£8oc; TWV q>op­
TLWV nou npoKaAOUV Til 11tyLOT1l K0114Jil, aMa KOL nc; £VaAAaytc; £<J)£AKU-

0110U-8Ailj.Jilc; nou OU1113aivouv OTil 110vaoa TOU XPOVOU (£LVQL aVOAOy£c; 11£ 
nc; OTpoq>tc; Tile; OTpOKTOU).Ita TOV UnOAOYLOI10 TWV OTpOKTWV 0£ KOnWOil, 

XPilOLI10nOLOU11£ m 5tayp611110Ta K6nwollc;. 

0 UnOAOYLOI16c; Tile; mpaKTOU 0£ OTptlj.Jil £LVQL anAOUOT£poc; KOL OX£TL­
~£TQL 11£ TO 11ty£8oc; Tile; 11£Taq>£p011£VIlc; pon!']c; KQL TllV TOXUTilTa n£pl0Tp0-
q>!']c; Tile; mpaKTou (oTpoq>tc;). LTilV EtK.14.6.a Kmaypaq>ovTm TunOL yta 

yp!']yopo, KQTO npootyyLOil UnOAOYLOI10 mpaKTWV 0£ K0114Jil KQL OTptlj.Jil. 

AnA!l KOIJIIII"I I:TPEIIII"I 
(OXI t:TTavaAajJj3av61Jt:VI"I) 

ab=Mb I wb<arn (kp/cm-z) T,=M,I w1<Trn (kp/cm2) 

d=(Mb I 0,1arn)113 d=(M,I 0,2Trn)1' 3 1 M1= 71 .620P/r. 
(y1a rrJ.(Jp£1<;; KUKAIKE<;; 6taTOIJE<;;) 

d (em) :~IOIJETpO<;; OTpOKTOU d (em) : ~IOIJETpO<;; OTpOKTOU 
Mb (kp.em) : parr~ KOIJ4JEW<;; OHJV M1 (kp.em) : parr~ OTpEljJEW<;; OHJV 
ETTIKiV~UVfl ~IOTOIJr'J 
Wb (em3) :porr(J OVT(OTOOfl<;; 

ETTIKiV~UVfli510TOIJ~ 
W1 (em3) :TTOAIK~ parr~ OVTiOTOOfl<;; 

ETTIKIVI5UVfl~ 15JOTOIJ~<;; 
a.,. (kp/em ) :mJTpETT61JEVfl ope~ r<lofl 

ETTIKIVI5UV~<;; 15JOTOIJ~<;; 
Tm (kp/em ) : ETTITpETT61JEVfll5iOTIJflTIK~ 

E(j)EAKUOIJOU 
Ob (kp/em2) :op9() TOOll E(j)EAKUOIJOU 

TOOI'J 
r1 (kp/em2) : 15JOTIJI'JTIK~ TOOfl Myw 

KOTW Iva<;;, Myw KOIJljJfl<;; TOU O~OVO OTPEIVfl<;; TI'J<;; OTpOKTOU 
p (HP r'J PS) :IJETO(j)Ep61JEVI'JIOXU<;; 
11 (RPM) :orpo<pt<;; OTpOKTOU 

E1K.14.6.a Yrrolloytaj.l6c; arpaKTOU rrou urr6Kt:trat at: arrJ-..1'/ KOJ.lt.JHJ r, arpt t./HJ 
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YAtK6 O'rn (kp/cm~) Trn (kp/cm~) 

St37 370 130 
St42 420 150 
St50 500 180 
St60 600 200 

Y4JilAOTEPilc; avrox~c,; >600 250 

EtK.14.6.6 XapaKT17PLOTLK6 uA.tKwv 

'Onwc; £X£t !']o!l 0Va<p£p8£( KOL OTO OVTlOTOLXO K£cpai\OLO, K08£ OTpOKTO<:; 

napoum0.~£t apK£Ttc; ota~a811io£tC:; OTll ot0.1-l£TP6 Tile; . Ita nota 611wc; otO!-l£­

Tpo yiV£TOL 0 unoi\oyLO!-lO<:; 0£ KOnWOll (£nOVQAOI-l~OVO!-l£Vll KO!-ll)Jll) KOL 

OTptl)J'l; 0 unoi\oyLO!-l6<:;, AOLnOV, TOOO 0£ KOnWOll 000 KQL 0£ OTptl)Jll (ai\­

i\0. KOL 0£ ani\!'] KO!-ll)Jll) yiV£TOL YLO TTl OLO!-l£TPO nou OVTLOTOtX£i OTllV "£m­

KlVOUVll !'] KplOll-lll OLOTO!-l!']". EmK(VOUVll £(VOL 11 OLOTO!-l!'] nou an6 TllV QVQ­

AUO!l npOKUnT£L 6n otxnm TTl l-l£YOAUT£Pll 0£ 11ty£8oc; cp6pTLO!l . LT!lV n£­

pimWOll TTl<:; KOnWO!l<:; , "EnLKLVOUVll OLOTO!-l!']" £iVOL £K£iV'l OT'lV ono[a 0'1!-ll­

oupy£iTOL ll !-l£YLOT!l KO!-lnTLK!'j pon!'], £VW OTllV n£plnTWOll TTl<:; 0Tp£l)J!l<:; "£­

nLKlVOUVll OLOTO!-l!']" £lVQL OUT!'] nou un6K£LTOL OT!l l-l£YOAUT£Pll OTp£nTLK!'j 

pon!']. 

LTL<:; ELK.14.6.y KOL 14.6.0 11n0p£iT£ VO ~p£iT£ ni\'lpOcpopi£<:; YLO yp!']yopo 

unoi\oyLO!-lO OTpOKTWV nou un6K£LVTOL 0£ OTptl)J!l . 

MaAaK6c; xaAupac; St37, St42 

d (mm) 30 35 40 45 50 55 60 65 70 
Mt Kp.cm 280 510 880 1420 2150 3150 4470 5900 8260 

P/n HP/rpm 0,004 0,007 0,012 0,02 0,03 0,044 0,063 0,083 0,116 
d (mm) 75 80 85 90 95 100 110 120 130 
Mt Kp.cm 10500 13500 16500 20000 24000 29000 41500 56000 75000 

P/n HP/rpm 0,15 0,19 0,23 0,28 0,33 0,40 0,53 0,79 1,05 

EtK.14.6.y niVOKOC: unoA.oytOJ.lOU OTPOKTWV an6 J.lOA.aK6 xaA.uf3a 
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Ko1v6~ xaAupa~ St50, St60 

d (mm) 30 35 40 45 50 55 60 65 70 
Mt Kp.cm 276 524 882 1414 2153 3163 4477 6134 8248 

P/n HP/rpm 0,004 0,007 0,012 0,02 0,03 0,044 0,082 0,086 0,115 

d (mm) 75 80 85 90 95 100 110 120 130 
Mt Kp.cm 10800 14200 18200 22800 27600 34200 50600 72400 133200 

P/n HP/rpm 0,151 0,198 0,254 0,318 0,385 0,477 0,706 1,01 1,86 

ElK. 14.6.i5 nivaKac; unol\oytOf.lOU aTpOKTWV an6 KOLVO X6.Au{3a 

14.6.2. napali£1VIJO unoAoyiOIJOU aTpCJKTOU 

Na unoA.oyim:n: Tf]V cnpaKTO nou 11£Taq>tp£1 Kivnon an6 tvav f]A£KTpo­

KIVf]TI'jpa 11£ 1oxu 50HP, o onoioc; oTptq>nm 11£ 900RPM (oTpoq>tc; To A£­
m6). To UAIK6 Tf]c; mp6KTOU nptn£1 va dvm St42. 

nptn£1 apx1K6 va OK£q>80U11£ 6n 11 6TpaKToc; auT!') un6K£1TOL 116vo o£ 
OTptlj.Jf]. H 11£TOq>£p011£Vf] an6 Tf]V OTpOKTO pon!') (~Atn£ K£q>. 8) £[VOL: 

M1 = 71620P/n = 71620(50HP/900RPM) r'] M1 = 3979 kp·cm 

An6 Tf]V E1K . 14 . 6.~ y1a St42 txou11£ 6n Tw = 150 kp/cm2, on6T£ an6 

TOV QVTLOTOLXO TUnO unOAOYI0110U Tf]C: E1K.14.6.a tXOU11£ 6n: 

d= {Mt/(0 ,2 · Tw)}''3 r1 d={3979/(0,2 ·150)}'13 cm r1 d=51 mm 

Eav XPTlOL110nOLI'jooul1£ Tf]V E1K.14.6.y y1a P/11 = 50/900 = 0,055 (11£ na­
P£11~0AI'j 11£Taf;u TOU 0,044 KQL TOU 0,063) npOKUnT£1 6TL d=58 mm n£p[­

nou, TII1!'J nap611010 11£ £K£[Vf] nou unoA.oyiOTf]K£ KQL 11£ Tf]V npOf]YOU11£Vf] 

11t8ooo. 
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14.6.3 AoKr}0£1<; y1a AUOI"J 

Na £ntAE~8T£ ana TOV n(vaKa 14.6.0 ClTpOKTO, nou f.l£Tacp£p£l KlVIlO'l ana 

£vav 11A£KTpOKLVI1TrlPO f.l£ LCJ)(U SOHP, 0 ono(oc; mp£cp£Tat f.l£ 1400RPM 

(mpocp£c; TO A.£ma). To uA.tKa Tile; mpaKTou np£n£t va dvm St50. 

(An6VTrlOil:d=57 mm) 

Mnop£iT£ va unoA.oyla£T£ Tf1V cnpaKTO nou f.l£TOcptp£t KiV'lOll an6 tvav ll­

A£KTPOKLVf1TT'jpa 1.1£ taxu 100HP, o onoloc; aTptcp£Tatf.l£ 300RPM (aTpocptc; 
TO A.£m6); To uA.tK6 Tile; mpaKTou nptn£L va £lvm St60. 

(AnaVTI"JOI"J: d = 92 mm ) 

14.7 EdPANA KYAIIHI (POYAMAN) 

14.7.1 r£WIJ£Tp1Ktl xapaKTI"JPIOTIKtl Elipavwv KUAIOI"JC: 

"Onwc; n£ptypacp£Tat OTO OVT[OTOLXO K£cpaA.ato, TO Y£WI..L£TpLKO XOPOKTf1pL­

OTLKO £v6c; £5pavou KUALallc; 1.1nopouv va npoaotopta8ouv an6 Tov KWoLK6 
TOU OpL81..L6, nou OUVJi8wc; £lvat TUnWI..Ltvoc; OTO nA.ayLO TI..LI']I..LO TOU £V6c; Q­

n6 TOUc; OUO OOKTUA.louc; TOU. 

rta napao£LYf.lO TO poUAI..LOV 6204 Of11..LO[V£L (r3A. £LK6va): 
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Mov6mpmpo 01J<ll5a rrMrouc; 

'H yra TO pOUAIJOV 22316, OlliJOiVEI: 

01Jal5a 
E~wn:prKr'}<; 
OIOIJETpOU 

2 2 3 1 

/1\ 
~icr<pmpo 01Jol5a TTMrouc; 

auroppu81Jr<61JEVO 

14.7 .2 YnoAoyro~6c:; £Opavwv KUAIOI'J<; 

01Jcll5a 
E~WTEpiKr'}<; 
oraiJETpou 

EOWTEpiKrl 
OIOIJETPO<; 

4x5=20mm 

EowrEpiKrl 
OIOIJETPO<; 

16x5=80mm 

rta va unot..oyicrouiJE tva topavo KUAIO!')<;, nptne1 va yvwpi~OUil£ Tau<; na­
paK6Tw 6pou<; nou £j.l<pav[~OVTQl OAAWOT£ KOl OTOU<; OO!')YOU<; £ntAoyl'}<; 

pOUAj.lOV TWV KOTaOK£UaOTlKC.ilV £TOlp£l<ilV. 

~rapK£Ja ~wl')c:; Lh: £lvm o ap18116c; TWV crTpo<pc.ilv (I'} wpc.ilv epyacriac;) TOU £­

op6vou KUAicrl')c;. llEXPI va n6Lj.J£1 va A£1Toupyei Oj.laAO (K6nwcrl') oaKTUAiwv 
I'} OTOLX£iWV KUAIO!')c;) . 

~UVOJ.IIK6 q>OQTiO C: £[VOl TO OT08£p6 <pOpT[O KQTW an6 Tl')V m[opaO!') TOU 

onoiou TO poUAj.lOV j.lnop£1 va £niTUX£1 Ol6pK£1a ~wl'}c; 106 OTpo<pc.ilv. · 

looouva~o ouva~1K6 cpopTio P: £lvm TO m8av6 (uno8£nK6) <popTio nou, £-
6v £ni0POUO€ OTO poUAj.lOV, 8a £IX£ Ol6pK£1a ~wl'}c; [Ol') j.l€ a uTI'} nou £nlTUy­
XOV€TOl j.l€ TO npayj.laTlKO TOU <pOpT[O. 

ITaTJK6 cpQpTi9 C0: £lvm TO am8ep6 <popTio nou npoKOA£[ OTO aKiV!')TO t­
opavo napaj.l6p<pWO!'), lOT') j.l£ TO 0,01% Tl')C: OIOj.lETpou TOU OTOIX£lOU KUAL­

Ol')C: TOU €V Myw €op6vou. 

looouva~o cp()QJJQ P.o: eivm To m8av6 (uno8£nK6) <popTio nou npoKaA.£1 
OTO OTOIX£10 KUAIO!')C: KOl OTOUC: OQKTUA[ouc; TOU £op6VOU Tl')V lOla napa- . 

IJOp<pWO!') IJ€ auTI'} nou npoKaA£[TOl an6 TO npOY1JaTlK6 <pOpT[O. 
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14.7 .3 niVOK£<; unoAoy1a~ou Elipavwv KUAIOI"J<; 

1 &<«p•e•a 
Zm~>Lh 

l:rpo<p£, ava l.elml 

GC IDP£<; 10 16 25 40 63 100 125 160 200 250 320 400 500 630 
100 1,06 1,15 1,24 1,34 1.45 1,56 
500 1,06 1,24 1,45 1,56 1,68 1,82 1,96 2,12 2,29 2.47 2,67 

1000 1.15 1,34 1.56 1,82 1,96 2,12 2,29 2,47 2,67 2,88 3,11 3,36 

1250 1,06 1,24 1,45 1,68 1,96 2,12 2,29 2,47 2,67 2,88 3,11 3,36 3,63 
1600 1.15 1,34 1,56 1,82 2,12 2,29 2,47 2,67 2,88 3,11 3,36 3,63 3,91 
2000 1,06 1,24 1,45 1,68 1,96 2,29 2,47 2,67 2,88 3,11 3,36 3,63 3,91 4,23 

2500 1,15 1,34 1,56 1.82 2,12 2,47 2,67 2,88 3,11 3,36 3,63 3,91 4,23 4,56 
3200 1,24 1,45 1,68 1,96 2,29 2,67 2,88 3,11 3,36 3,63 3,91 4,23 4,56 4,93 
4000 1,34 1,56 1,82 2,12 2,47 2,88 3,11 3,36 3,63 3,91 4,23 4,56 4,93 5,32 

5000 1,45 1,68 1,96 2,29 2,67 3,11 3,36 3,63 3,91 4,23 4,56 4,93 5,32 5,75 
6300 1,56 1,82 2,12 2,47 2,88 3,36 3,63 3,91 4,23 4,56 4,93 5,32 5,75 6,20 
8000 1,68 1,96 2,29 2,67 3,11 3,63 3,91 4,23 4,56 4,93 5,32 5,75 6,20 6,70 

10000 1,82 2,12 2,47 2,88 3,36 3,91 4,23 4,56 4,93 5,32 5,75 6,20 6,70 7.23 
12500 1,96 2,29 2,67 3,11 3,63 4,23 4,56 4,93 5,32 5,75 6,23 6,70 7,23 7,81 
16000 2,12 2,47 2,88 3,36 3,91 4,56 4,93 5,32 5,75 6,20 6,70 7,23 7,81 8,43 

20000 2,29 2,67 3,11 3,63 4,23 4,93 5,32 5,75 6,20 6,70 7,23 7.81 8,43 9,11 
25000 2,47 2,88 3,36 3,91 4,56 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,83 
32000 2,67 3,1 1 3,63 4,23 4,93 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,83 10,6 

40000 2,88 3,36 3,91 4,56 5,32 6,20 6,70 7,23 7,81 8,43 9,11 9,83 10,6 11,5 
50000 3,11 3,63 4,23 4,93 5,75 6,70 7,23 7,81 8,43 9,11 9,83 10,6 11,5 12,4 
63000 3,36 3,91 4,56 5,32 6,20 7,23 7,81 8,43 9,11 9,83 10,6 11,5 12,4 13,4 

80000 3,63 4,23 4,93 5,75 6,70 7,81 8,43 9,11 9,83 10,6 11,5 12,4 13,4 14,5 
100000 3,91 4,56 5,32 6,20 7,23 8,43 9,11 9,83 10,6 11,5 12,4 13,4 14,5 15,6 
200000 4,93 5,75 6,70 7,81 9,11 10,6 11,5 12,4 13,4 14,5 15,6 16,8 18,2 19,6 

AlO:pKtlQ l:tpo<p£, ava Aent6 
Zro~-Lb 
G£ rope, 800 1000 1250 1600 2000 2500 3200 4000 5000 6300 8000 10000 12500 16000 

100 1,68 1,82 1,96 2,12 2,29 2,47 2,67 2,88 3,11 3,36 3,63 3,91 4,23 4,56 
500 2,88 3,11 3,36 3,63 3,91 4,23 4,56 4,93 5,32 5,75 6,20 6,70 7,23 7,81 

1000 3,63 3,91 4,23 4,56 4,93 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,83 

1250 3,91 4,23 4,56 4,93 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,31 9,83 10,6 
1600 4,23 4,56 4,93 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,83 10,6 11 ,5 
2000 4,56 4,93 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,83 10,6 11,5 12,4 

2500 4,93 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,83 10,6 11 ,5 12,4 13,4 
3200 5,32 5,75 6,20 6,70 7,23 7,81 8,43 9,1 1 9,83 10,6 11,5 12,4 13,4 14,5 
4000 5,75 6,20 6,70 7,23 7,81 8,43 9,11 9,85 . ,JI0,6 11 ,5 12.4 13,4 14,5 15,6 

5000 6,20 6,70 7,23 7,81 8,43 9,11 9,83 10,6 11,5 12,4 13,4 14,5 15,6 16,8 
6300 6,70 7,23 7,81 8,43 9,41 9,83 10,6 11,5 12.4 13,4 14,5 15,6 16,8 18,2 
8000 7,23 7,81 8,43 9,14 9,83 10,6 11,5 12.4 13,4 14,5 15,6 16,8 18,2 19,6 

10000 7,81 8,43 9,11 9,83 106 11,5 12.4 13,4 14,5 15,6 16,8 18,2 19,6 21,2 
12500 8,43 9,11 9,85 10,6 11,5 12.4 13.4 14,5 15,6 16,8 18,2 19,6 21,2 22,9 
16000 9,11 9,83 10,6 11,5 12,4 13,4 14,5 15,6 16,8 18,2 19,6 21,2 22;9 24,7 

20000 9,83 10,6 11,5 12,4 13,4 14,5 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 
25000 10,6 11,5 12,4 13,4 14,5 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 
32000 11,5 12,4 13,4 14,5 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 31,1 

40000 12.4 13,4 14,5 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 31,1 
50000 13,4 14,5 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 31,2 
63000 14,5 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 31,2 

80000 15,6 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 31,2 
100000 16,8 18,2 19,6 21,2 22,9 24,7 26,7 28,8 31,2 
200000 21,3 22,9 24,7 26,7 28,8 31,1 

ElK. 14.7.a /\6yo<;> <p6pTIOf7<;' C/P yta OlQqJOPE:<;' TOXUTf7TE:<;' KQI otapKE:lQ (Wr'/<;' yta 
a<patptKO. topava 
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AuipKtiU l:TpOfj)E~ ava U1tT6 
Zro~-Lh 
a• rope<: 10 16 25 40 63 100 125 160 200 250 320 400 500 630 

100 1.05 1,13 1,21 1,30 1,39 1,49 
500 1,05 1,21 1,39 1,49 1,60 1,71 1,83 1,97 2,11 2,26 2,42 

1000 1,13 1,30 1,49 1,71 1,83 1,97 2,11 2,26 2,42 2,59 2,78 2,97 

1250 1,05 1,21 1,39 1,60 1,83 1,97 2,11 2,26 2,42 2,59 2,78 2,97 3,19 
1600 1,13 1,30 1,49 1,71 1,97 2,11 2,26 2,42 2,59 2,78 2,97 3,19 3,42 
2000 1,05 1.21 1,39 1,60 1,83 2,11 2,26 2,42 2,59 2,78 2,97 3,19 3,42 3,66 

2500 1,13 1,30 1,49 1,71 1,97 2,26 2,42 2,59 2,78 2,97 3,19 3,42 3,66 3,92 
3200 1.21 1,39 1,60 1,83 2,11 2,42 2,59 2,78 2,97 3,19 3,42 3,66 3,92 4,20 
4000 1,30 1,49 1,71 1,97 2,26 2.59 2,78 2,97 3,19 3,42 3,66 3,92 4,20 4,50 

5000 1,39 1,60 1,83 2,11 2,42 2,78 2,97 3,19 3,42 3,66 3,92 4,20 4,50 4,82 
6300 1,49 1,71 1,97 2,26 2,59 2,97 3,19 3,42 3,66 3,92 4,20 4,50 4,82 5,17 
8000 1,60 1,83 2,11 2,42 2,78 3,19 3,42 3,66 3,92 4,20 4,50 4,82 5,1 7 5,54 

10000 1,71 1,97 2,26 2,59 2,97 3,42 3,66 3,92 4,20 4,50 4,82 5,17 5,54 5,94 
12500 1,83 2,11 2,42 2,78 3,19 3,66 3,92 4,20 4,50 4,82 5,17 5,54 5,94 6,36 
16000 1,97 2,26 2,59 2,97 3,42 3,92 4,20 4,50 4,82 5,17 5,54 5,94 6,36 6,81 

20000 2,11 2,42 2,78 3,19 3,66 4,20 4,50 4,82 5,17 5,54 5,94 6,36 6,81 7,30 
25000 2,26 2,59 2,97 3,42 3,92 4,50 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7,82 
32000 2,42 2,78 3,19 3,66 4,20 4,82 5,17 5,54 5,94 6.36 6,81 7,30 7,82 8,38 

40000 2,59 2,97 3,42 3,92 4,50 5,17 5,54 5,94 6,36 6,81 7,30 7,82 8.38 8,98 
50000 2,78 3,19 3,66 4,20 4,82 5,54 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 
63000 2.97 3,42 3,92 4,50 5,17 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 

80000 3,19 3,66 4,20 4,82 5,54 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 
100000 3,42 3,92 4,50 5,17 5,94 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 11,8 
200000 4,20 4,82 5,54 6,36 7,30 8,38 8,98 9,62 10,3 11,0 11,8 12,7 13,6 14,6 

AuipKt~a l:TpOfj)~ ava U1tT6 
Zro~-Lh 
G£000£<: 800 1000 1250 1600 2000 2500 3200 4000 5000 6300 8000 10000 12500 16000 

100 1,60 1,71 1,83 1,97 2,11 2,26 2,42 2,59 2,78 2,97 3,19 3,42 3,66 3,92 
500 2.59 2,78 2,97 3,19 3,42 3,66 3,92 4,20 4.50 4,82 5,17 5,54 5,94 6,36 

1000 3,19 3,42 3,66 3,92 4,20 4.50 4,82 5,17 5,54 5,94 6,36 6,81 7.30 7,82 

1250 3,42 3,66 3,92 4,20 4,50 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7,82 8,38 
1600 3,66 3,92 4,20 4,50 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7,82 8,38 8,98 
2000 3,92 4,20 4,50 4,82 5,17 5,54 5,94 5,36 6,81 7,30 7,82 8,38 8,98 9,62 

2500 4,20 4.50 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7,82 8.38 8,98 9,62 10,3 
3200 4,50 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 
4000 4,82 5,17 5,54 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 11 ,8 

5000 _5,17 5,54 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11 ,0 11,8 12,7 
6300 5,54 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 11,8 12,7 13,6 
8000 5,94 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 11,8 12,7 13,6 14,6 

10000 6,36 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11,0 11,8 12,7 13,6 14,6 15,6 
12500 6,81 7,30 7,82 8,38 8,98 9,62 10,3 11 ,0 11,8 12,7 13,6 14,6 15,6 16,7 
16000 7,30 7,82 8,38 8,98 9,62 10,3 11,0 11,8 12,7 13,6 14,6 15,6 16,7 17,9 

20000 7,82 8,38 8,98 9,62 10,3 11,0 11 ,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 
25000 8,38 8,98 9,62 10,3 11 ,0 11,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 
32000 8,98 9,62 10,3 11,0 11,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 

40000 9,62 10,3 11,0 11,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 
50000 10,3 11,0 11,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 
63000 11,0 11,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 

80000 11,8 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 
100000 12,7 13,6 14,6 15,6 16,7 17,9 19,2 20,6 
200000 15,6 16,7 17,9 19,2 20,6 

ElK. 14.7.6 /\6yoc; cp6pTIOf7c;' C!P yLO Olacpopt:c;' WXUTf7TE:c;' Kat OtapKt:lO (Wr'/c;' YlO KU­

AtvoptKO. topava 
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AlA EcpapJ10Yil 9Erop!JnKI] OUlpKEIU 
I..E!Tovpyia~ aE ropE~ 

I ffi£1crptKE~ crumcEtJ€~ otKlat<ll~ 'l'JltlCJE~ 1000-2000 
2 MtKpO{ UVSillcmlP~ 2000-4000 
3 MtKpoi T]AEJCtpOKIVT]nlPE~ Jlixpt4 kW 8000-10000 
4 ffi£1crpOKtVT]nlPE~ ll&crn~ lcrxQO~ 10000-15000 
5 HwpoK!V!Jn'JP~ j.t6vt~tol~tE'YilAn~ owa~tEro~ 20000-30000 
6 HI..EnptK€~ llnxavt~ ma9j.twv Jtapayroyi]~ 1\oato~ cprotaepiou 50000 KUlltAfOv 
7 MotOJtOoi]f.ma 600-1200 
8 Motocruw~ lltKpa am:oKiVTJt« 1000-2000 
9 AutoKiV!Jt« Em~anya, lltKpa cpopn]ya 1500-2500 
10 4>oPtTJYa autoKiVT]ta, AEm(j)Opeia 2000-5000 
II 'EOpava Burov&trov 5000 
12 AmoKt~ciJna tpoxoop6j.trov 20000-25000 
13 AmoKtBOJna monpoop611rov (EmB«TTJYil) 25000 
14 AmoKt~clJna crtOTJPOOp6_grov ((j)OPtTJYil) 35000 
15 AmoKt~Wna IITJXUVWV &'!J;ero~ 20000-40000 
16 Avacrtpo(j)~ Ktvi]crEOJ~ cr£ EAIKO(j)6pou~ a~OVE~ lllKPWV ltAoirov 3000-5000 
17 A~ovtKoi tpt~Ei~ ltA.oirov 15000-25000 
18 EA.uco(j)6pot at,ove~ ltA.oirov 80000 
19 Avampoqt~ eA.!Krov JtAoirov 20000-30000 
20 AyponK~ llTJXUVE~ 3000-6000 
21 AvmvronKa IITJXavtll!Uta lltKpa 5000-10000 
22 MslOln']ps~ mpocpwv 8000-15000 
23 Kt~ciJna taxun'Jtrov spyaAElOI!TJXUVWv 20000 
24 4>opl]t~ llTJXUVE~ lllKP~ 7500-15000 
25 'EA.ampa IIIKpa ev 'i/llXPW 5000-6000 
26 'EA.acrtpa JtoA.uK1lA.tvopa 8000-10000 
27 IlplOVlcmlPlU 10000-15000 
28 MI]Xavi]J!atU J!StMiiDV 4000-10000 
29 AVSlllcrttlPS~ IIStMiOJV 40000-50000 
30 'Eopava aA.ucrcro(j)6prov ~teta(j)op&rov 40000-60000 
31 Mnxavn11ata xaptoJtot~ (ompKft~ AEitouJYY{a) 50000-80000 
32 L(j)UpoOpaucm'lp~ 20000-30000 
33 Il!EcmlPlU llltPIKStOJV 20000-30000 

ElK. 14.7.y Evi5t:LKTLKtc; TLJ..ltc: y1a ouJ.pKt:La i\.t:LTOupyiac; rwv 't:i5p6.vwv one; auvr]Bt:LC: 

WJxavtc; 
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Dftp grol)ve bait .,_llrinQS 
d 45-70 mm 

-B-· 
~. ,; .. 4@wl i 

- [ 11 

n1~1 1) 

llli=li ' 

with tun outer 
""II"'""'~·· 

Prllle:lplil B.allc loed A11l$ 
dlm.n.loM dynamic static 

d 0 a c Co 

mm N 

45 58 7 6 050 3800 
75 10 15600 9.300 
75 113 21200 12200 
8S 19 33200 113600 
100 25 52700 30000 
120 29 76100 45 500 

to 8S 7 6 240 4 25Q. 
8Q 10 1~300 10 000 
00 16 211ioo 1UOO 
w ·20 3~ 100 19.00<> 
110 27 61 800 ;J6 000 
130 31 87100 52000 

5$ 72 9 8320 5600 
90 11 111500 12200 
90 18 28 tQ() 17000 
100 21 ~3 800 25 000 
120 29 71,500 4UQO 
140 3:j 9l! 500 63000 

eo 78 10 9 710 61® 
~ 11 1.9 900 13200 
95 18 29 1!00 1.8~ 
110 22 47500 2110!l0 
130 31 81 iloO 48000 
ISO 35 109 000 89500 

65 es 10 11 700 8300 
100 11 21 200 1HOO 
tQO 18 30700 , 9 eoo 
120 23 55900 ~oOO 
140 33 92 300 56 000 
160 37 119000 78·000 

70 90 10 12100 9 t5o 
110 13 2$ 100 19 ()()() 
110 20 37 7Q() 24 '~ 
125 24 61 800 37 500 
150 35 104 000 63 000 
180 42 f -43 000 104000 

~ 

~ 

02 r--_, 
.,_.,. 

rr::~-.CbQle( 

Llmlllng.,.edf lilian ~ 
~ubrkl4li0n 
g- oH 

ftmln 1\ii 

9500 l~OOO o,~ ., .. 
900o lt®O 0~'1;1\ <lr 9000 11.000 0~ 
7500 9 000 0.41> .. 
6 100 8«10 .Q,8l! '' '*· 6 001) 7 .()()!) 1,5S ... 
9()(X) 11000 q;~.z &'tJ10 
uoo 10®0 0,1· · 110fit 
8$00 10000 Oi~ ··to 
7 000 8500 . (},<I$ .· lttit 
6300 7500 t,{l$ c:jl3)6 
5300 6300 l;ll) f4f0 

8 500 10 000 0;01!3 ti•t:1 
7®0 9(1QQ !U6: 1 .. 11 
7500 9000 O.SEl IIU1 
6300 7 500 Q,61' $tl1 
5800 6 700 1,3$ $111 
$000 60Q0 2.30 14,11 

7500 9 000 Mf 81112 
6700 8000 0, 1$0t2 
6700 6000 1).<42 lln'2 
6000 7000 0;111 1212 
50Q0 6000 1,7'<1 U t2 
4800 s .6()0 .2.75 li4t2 

7000 8 500 (!,13 lltlt3 
6 300 7500 Q,3Q 14013 t= 7500 0,# ~.3 

&aoo 099 $t13 
4800 5600 ~;~~ U13 
4500 $$00 3.30 t413 
ti700 8000 O.J"f f1.814 
6 000 7000 Q,4;l 14014 
6000 i OOO 0;$0 ..,,. 
5000 60QO 1.~ U14 
4 500 5300 2,50 

=~: 3 800 4500 4,85 

ElK. 14.7.l> Evot:LKTIKQ xapaKTf7PIOTIKQ J.lOV6aq>atpwv t:opavwv KUAIOf7t:; 
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14.7.4 napal>£1VJJO unoAoy•oJJou £l>pavwv KUAIOil<; 

No unof..oylo£T£ TO KOTOAATlAO topava YLO TllV OTpOKTO TOU !-1£LWTI'jpa nou 

<.pOLV£TOL TllV ELK.14.7 .£. 

F 

I, 
F, 

ElK. 14.7.£ n apaOE:tyJ.la unoAoytoJ.iou eopavwv KuAtoT)c; 

An6 TOV unOAOyL0!-10 TTl<; OTpOKTOU KOL TO Y£WI1£TPLKO XOPOKTllPLOTLKO 

<.p6pTLOil<; £XOU11£: 

F = 1060 kP, d =50 mm, n = 315 RPM 11=120 mm, 12=190 mm 

AnavTI'}Oil 

To pOUA110V nou £[VOL KOTOAA!lAO YLO TllV n£pimWOil OUTI'j £[VOL TO 110-

VOO<.pOLpa, TO ono[a £mf..tyOVTOL W<; TO OnAOUOT£pO KOL OLKOV0!-1LKOT£p0 

af..f..wv Tunwv. OL avnopao£L<; F 1 KOL F 2 npoKunTouv an6 nc; £E;Lowo£L<; L­

oopponlac; Til<; mpaKTou: 

.LM8 =0 f] F1=F·I2/ (1 1+12)=1060·190/310kP=650kP 

F 2 = F - F 1 = 1060 - 650 kP = 410 kP 

0 unof..oyLOI16<; Sa npt n£L va ylv£L yLa To pouAI-IOV A nou otxnm To 11£­

yaAUT£po Ka8apa aKTLVLK6 Looouva1-1o <.popTlo P = F1 = 650 kP. 

An6 Tllv ELK. 14.7.y yLa !-1£LWTI'jp£<; oTpo<.pwv txou!-1£ Lh = 15000 h 

An6 TllV ELK. 14.7.a 11£ Lh = 15000 h KCll n=315 RPM npoKUnT£L C/P=6,6 

(n£plnou) on6T£, 11£ P = 650 kP txou11£ C = 6,6 · 650 kP I'] C = 4290 kP I'] 

C = 42900 N. 

rLa £0WT£pLKI'j OLOI-I£Tp0 d=50 mm £KA£y£TOL an6 TllV ELK. 14.7.0 TO 

6310 nou tX£L C=61800 N. 
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14.7.5 AoKI')oe:IC:; v•a AUO'l 

~ AOKDOD1 

Na uno.\oy[oc:n: TO KOTCtAATlAO topava yta TllV CtTpOKTO l.llO<:; ayponK!']<:; 

1-lllXOV!'j<:; nou <palvc:Tat TllV EtK.14.7.oT. Ta yc:Wilc:TPLKa xapaKTilPLOTLKa 
<p6pTLOilt:; C:[VOL: 

F1 = 500 kP, F2 = 850 kP, d =50 mm, n = 400 RPM, 

11 = 100 mm, 12 = 130 mm, 13 = 150 mm 

ElK. 14.7.oT ArpaKroc; ayponKou tJT)XOVr']tJaroc; 

(AnavT'lo'l: A 6310 Kat B 6210) 

~ AoKnon2 

Na uno.\oy[Oc:TC: TO KOTCtAAilAO topava yta TllV CtTpOKTO 1-illXOV!'jt:; XOPTO­
not[a<:; nou <palvc:Tat TllV ELK. 14.7.~. Ta yc:Wilc:TPLKa xapaKTilPLOTLKa <p6pn­

Oil<:; c:Lvm: 

F2 =300kP, F4 =1150kP, d=45mm, n=600RPM, 

11 = 250 mm, 12 = 100 mm, 13 = 300 mm 
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F4 

ElK. 14.7.~ 'ArpaKTOc; f.lTJXOVrJf.lOTOc; xapwrrotiac; 

(AnaVT'lOI'r A 6309 8 6409) 
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14.8 O~ONTniEII 

14.8.1 J\EtTOUpytKS<; OXS0£1<; 

Kma Til ouvepyaoia ouo ooovTunwv Tpoxwv Loxuouv oL oxto£LC:; nou ava­

cptp81lKav OTO K£cp0AOLO 8 KOL 10. Ynev8U11L~OU11£ OTL Ol OPXLKt<:; Ol011£TPOL, 

Ol OTpocpt<:; KOL Ol apL8110L TWV OOVTLWV TOU<:; OUVOtOVTOL 11£ TL<:; OXtO£l<:; 

do,=l'l:z=z,=i 
do2 111 z2 

H 0£ an60T001l TWV KtVTpWV TOU<:; £LVOL 

d01 + d02 
0= 2 

H OTp£nTLKr'j ponr'] OUVOt£TOL 11£ TllV LOXU TOU a~OVO TOU ypava~LOU KOL 

TL<:; OTpocpt<:; TOU 11£ Til oxtail M = 716,2 P I n. 

H oxtollLOXU£L, av ll ponr']I1£TPil8£i oe daN· m (1 daN· m = 10 N · m = 
1 Kp · m nepinou), llLOXU<:; 0£ PS KOL ll TOXUTilTO n£pl0Tpocpr']<:; 0£ OTpocpt<:; 

ova .\em6 (rpm). 

Kma Tlli1£TQ0001l , YLO TL<:; pont<:; TWV OUO Q~OVWV, £iVOL 

Ynev8u11i~OUI1£ aK6111l 6TL, OTilV nepimwoll ouvepyaoia<:; n£pLoo6Tepwv 

an6 tva ~WYWV OOOVTWTWV TPOXWV, ll OUVOALKr'j oxtail 11£TOOOOil<:; £[VOL 

TO yLV611£VO TWV eni 11tpouc;: ioA = i1 · i2 • i3 ... 

H LOLO OXtOil LOXU£l KOL YLO TOU<:; [3a8110U<:; an6oOOil<:; TWV 11£10000£WV: 

IJoA = IJ1 • IJ2 • IJ3 ••• 

14.8.2 napalie:ty~a e:cpap~ovt'lc; 

H.\eKTpOKLVIlTr']pa<:; txeL LOXU P1 = 9,6 PS KOL oTptcpnm 11£ n1 = 960 rpm. H 

KLVIlOil 11£TOOLO£TOL 11£ tva ~euyo<:; napaAAilAWV OOOVTWTWV TPOXWV 0£ a­

VULj.JWTLK6 Tu11navo nou oTptcp£TOL 11£ n2 = 320 rpm. To KLVIlTrlPLO ypava~L 

tX£L OPXLKr'j OLOIJ£Tpo d01 =50 mm KOL z1 = 20 06vna. 

ZllTOUVTOL: 

a) H OPXLKr'j OLOIJ£Tpo<:; KOL TO OOVTLO TOU KLVOU11£VOU ypava~LOU , K08W<:; 

KOL ll an60T001l TWV Q~OVWV llA£KTpOKLVIlTr'Jpa KOL TUI1nOVOU. 

[3) OL ponte; TWV ouo a~6vwv. 
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Auo11 
a) H oxtail 118T6ooollc; eivm 

An6 Til oxtail 

eivm: 

i = n2 = 320 = 1 
n1 960 3 

z1 
Z= -2 . 

I 

Eno11tvwc; eivm d02 = 150 mm KQL z2 = 60 o6vna. 

Eivm eniollc; 

d +d 
a= 01 02 = 100 mm 

2 

13) Eivm 

p1 9,6 
M1 = 716,2 ~ = 716,2 x 960 = 7,16 daN · m 

~ 

An6 oe Til oxtail 
M1 · 1 
-=I=-
M2 3 

eivm M2 = 3 x M1 = 21 ,5 daN· m. 

H Tli1Tl aUTr'j yta Til M2 eivm OWOTr'j , 118 TllV npoUn6SWil OTL ll I18Tcl0001l 

yivnm xwpic; am.i>}...etec;. LTilV npay11anK6TilTO t xou11e TPLI3t c; nou enLTpt­

nouv tva l3aS116 an6ooollc; '1 · Av oexsou11e eow ll = 0,9, T6Te ll w<ptALI11l L­

oxuc; Sa eivm P2 = P1 X ll = 9,6 X 0,9 = 8,64 PS. A<pou oe ll ponr'j TOU a~ova 

eivm ava}...oyll 11e TllV toxu Tou, Sa eivm KQL auTr'j 118LWI1tVIl KaTa 10%, Sa 

eivm }...om6v M2 = 19,35 daN· m (Kp · m). 
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14.8.3 AaK!law:; y1a Aual') 

~rl -~Q.!511QD_ 1 

2:£ IJHOOOOf] KLVf]Of]C: IJC: napOAAf]AOUC: OOOVTWTOUC: TPOXOUC: o[VOVTOL: y1a 

TO KIVOUIJC:VO ypaVO~I n2 = 250 rpm , d02 = 200 mm KOL z2 = 100 OOVTia. nol­

c:c; £[VOL 01 avT[OTOLX£C: TL~Jtc; y1a TO KIVf]TI'jpiO WOT£ f] oxtof] IJHOOOOf]C: va 

c:ivm i = 1/4 KOL nma 11 an6oTaOf] TWV a~6vwv; 

(AnavTI')OI'): n1 = 1000 rpm, d01 =50 mm, z1 = 25 06vTia, a= 125 mm.) 

KIVf]TI'jpla ~Jf]XaVI'j tX£1 ( OTOV a~ ova Tf]C:) IOXU P 1 = 40 PS KOL nc:piOTpt<:p£1, 

~Jtow ypava~1wv ~JC: r3a8~J6 an6ooof]c; 11 = 0,9, KIVOUIJC:VO a~ova ~JC: n2 = 360 

rpm. Zf]TOUVTOL f] IOXUC: KOL f] ponl'j TOU KIVOUIJC:VOU a~ova. 

(AnavTI')al'): P2 = 36 PS KOL M2 = 71 ,62 daN. m.) 

14.8.4 YnoAoyiOIJOi OVTOXrlC::: 

"Onwc; tXOUIJC: avamu~£1 OTO Kc:<:paAOLO 10, KOTO Tf] IJHOOOOf] KLVf]Of]C: IJC: 

OOOVTWTOUC: TPOXOUC: (1) KOL (2), K08£ OOVTL TOU (1) aoKd OUVa~Jf] f OTO a­

VTLOTOIXO TOU TOU (2), f] anoia £[VOL K08£Tf] OTf]V £nt<:pOV£1a c:na<:pl'jc; TOUc;. 

0 (2) aOK£[ r3tr3ma [Of] KOL avT[8£Tf] OUVa~Jf] OTOV (1 ). H f ~JnOp£[ va avaA.u-

8£[ oc: ouo ouvloTwoc:c;: Tf]V aKTLVIKI'j Fr (nou txc:1 we; ouvtnc:1a 111a TOOf] a­

no~JaKpuvof]c; TWV OTpOKTWV) KOL Tf]V m:plq>Ep€10Krl <5UVOIJI') fn nou C:LVOL 

c:<:panTOIJC:Vf] TWV apXIKWV n£pl<:p£p£1WV. H ouva~Jf] aUTI'j c;[vm f] OLTia Tf]C: 

ponl']c; M nou avayKa~£1 Tov (2) va nc:ploTpt<:p£Tat. E~mTiac; Tf]c; Fn K68c: 

OOVTL TWV TPOXWV KOTanovc:[TOL 0£ KO~JljJf]. H Ka~JnTIKI'j ponl'j Mb tX£1 Tf] ~Jt­

YIOTf] TLIJI'j Tf]c;, OTOV f] Fn aoKdTOL OTf]V KOpU<:pl'j TOU OOVTIOU, KQTO Tf]V ap­

XTl Tf]C: C:~JnAOKI'jc; TOU, Myw Tf]C: ~JtYIOTf]C: an6oTaOf]C: an6 Tf]V £niKlVOUVf] 

OIOTOIJI'j , nou £LVOL f] r36of] TOU OOVTLOU. 

Btr3ma TO OOVTL KOTanovc:[TOL aKO~Ja 0£ 8A.[ljJf] an6 Tf]V fr KOL 0£ 010-

T~Jf]Of] (an60X10f]) an6 Tf]V Fn. 
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ElK 14.8.a 11uv6.fJE:LC: nou Kamnovouv m o6vna 

. Eva~ anM~ Tp6no~ uno.\oyLOIJOU TWV ypava~LWV 0£ aVTOX!'J, j.l£ !36.011 

TllV KallnTLK!] ponT) Mb, 0011Y£i 0£ £KTLIJ11011 TOU anapaiTllTOU £AOXLOTOU !3!')­

llOTO~ TTl~ OOOVTWOll~, a<pou OA£~ Ol OLaOTQ0£1~ TWV TUnonOLlliJtVWV 00-

VTLWV £~apTWVTQL an6 TO !3!'J1Ja. H oxto11 uno.\oyLOIJOU n£pLt X£L noMou~ 

napayOVT£~ KOL OTll OUVt X£La Sa £~11Y!'JOOUj.l£ TTl OOIJ!'J Tll~· 

- H !3aotK!') oxtoll TTl~ Kman6V11011~ 0£ KOIJl)Jll £ivm: Mb = wb o£n 

- Eivm Mb = Fn h, 6nou h TO ul)Jo~ TOU OOVTLOU. 

- Eivm M = F n R, 

. do 
onou R = 2 , moj.ltvw~ 

- Eivm ~= zt 
n 

KQL 
p 

M:716,2- , 
n 

£nOj.ltVW~ 11 F n £~apTOTQL an6 TO !3!']1Ja, TOV apt8j.l6 OOVTLWV, TllV LOXU 
nou j.l£TOq>tp£TOL KQL Tl~ OTpoq>t~. 

-To UljJO~ h, OTO TUnOnOLlliJtVa OOVTLa, £~apTOTOL, 6nw~ yvwpi~OUj.l£ , a­

n6 To modul, apa an6 TO !3!'JIJa. 

- H pan!') avTLOTOO£W~ TTl~ !36.011~ TOU OOVTLOU £LVQL 

s2b 
Wb=6 

6nou S TO naxo~ TOU OOVTLOU nou £~apTOTOL £nL011~ an6 TO !3!']11a 
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(s = t I 2) KOL TO nAClTOC: (!') lli'JKOC: TOU) b = y t , 6nou y ouvn:AWTI'JC: llOP­
cpl'jc; nou E~OpT<JTOl an6 Tf]V nOLOTf]TQ KOTEpyaolac;. 

- H EnlTpEn61l£Vf] TOOf] Ow £~0pTOTOl an6 TO UALKO KQTQOKWI'jc;. 

BMnOUil£ A.om6v 6n 01 nap6yovT£C: nou OLOilOpcpwvouv Tf] oxtof] uno-

A.oyLOilOU TOU ~I'JilOTOC: (an6 Tf]V Mb = Wb 08n) £LVOL: 

H LOXUC: P, OL OTpocptc; n, 0 apL81lOC: OOVTLWV Z , 0 OUVT£AWT!')C: 110pcpl'jc; y 

KQL f] QVTOXI'J TOU UALKOU nou yta WKOA[Q £Kcpp6~£TOL , ll£TQ an6 KQnOl£C: 0-

nf...onOLI'jOELC:, 118 tva OUVT£AWTI'j cp6pTLOf]C: C. 

H oxtof] A.om6v nalpvet T£ALK6, ll£T6 Kat an6 apt81lllTLKI'j me~epyaola 

YLO TIC: llOV00£C:, Tf] 110pcpl'j 

( 450P )Va 
t = 100 n-z.y.c 

KOL O[VEL (acpou 008£[ !') £nLA£y£[ TO KOTOAAf]AO z) TO £AOXLOTO anapa[­

Tf]TO ~I'JilO 0£ mm, 6TOV f] LOXUC: £iVOL 0£ PS, Ol OTpocptc; 08 rpm, KOL Ol na­

p6yOVT£C: y KOL C £nLA£YOUV an6 TOUC: n[VQK£C: nou QKOAOU80UV. 

MeTa 8a unoA.oytoTel To modul an6 Til oxtof] m = t I n KOL 8a emA.ey£1 11 

Ollt OWC:: ll£YOAUT£pf] TunonOLf]llt Vf] Tllli'J TOU. 

Ei6o~ 6ovTiwv y 

VIO OKOTEpyaom xura 66VTIO 2 
VIO KOTE:pyaOj.JEVO KOIVO 66VTIO 3 
VIO VWVIW6fl 66vTia 4 
YIO 6mAa VWVIW6n 66VTIO 5 

E1K. 14.8.6 mvaKac; TLf.lWV auvu;A.E;anj f.lOpqJ/jc; y 

YA1K6 o6ovT. Tpoxou c 

25 - 32 
35 - 65 
55- 100 
100 - 200 
35 - 43 
50-55 

ElK. 14.8.y m vaKac; TLf.lWV auvu ;J..E:an j c 
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Tunono•rn•tva modul 

0,1 0,12 0,16 0,20 0,25 0,3 0,4 0,5 0,6 0,7 
0,8 0,9 1 1,25 1,5 2 2,5 3 4 5 
6 8 10 12 16 20 25 32 40 50 

ElK. 14.8.l> An6anaof.1a nivaKa wnonoLT)f.ltvwv Tlf.lWV modul (ae mm) 

OL un6A.om£~ i5LaaT6.a£L~ T<.i.>pa Tou KavoviKOU liovTIOU elvOL: 

- 'Ylj.Jo~ K£<paA.r']~ : hk = m 

- 'Yl)Jo~ nooLou : h, = 1,17 m 

- 'Ylj.Jo~ OOVTLOU : h = 2,17 m 

- naxo~ oovnou : s = 0,5 t neplnou. To un6A.omo j.ltpo~ Tou 131']1-lOTO~ 
£[VOL TO OLQK£VO w. 

- Mf]KO~ OOVTLOU : b auvf]8w~ na[pV£l Tlj.lt~ nou £!VOL (6 -16) m. 

Ynev8uj.l[~ouj.l£ 6n 11 i5L6.j.lnpo~ K£<paA.wv dvm dk = d0 + 2hk KOL a<pou 

h~ m, 8a dvOL dk = d0 +2m = mz +2m= m (z + 2 ). 

:Apa dk = m (z + 2 ). 

Ynev8uj.ll~ouj.l£ aK6j.la 6n m i5L6.j.l£TPOL K£<paA.wv oev elvm avTLOTp6<pw~ 

av6.A.oy£~ TWV OTpO<pWV TWV TPOXWV. 

14.8.5 napalit•v~a tcpap~ovl')c; 

Zf]TOUVTOL 6A.a TO KOTOOK£UOOTLKQ OTOLX£LO TOU OOOVTWTOU TPOXOU TOU 6.­

l;ova ev6~ f]A£KTpOKLVf]Tf]pa Laxuo~ 20 PS nou aTpt<pnOL j.l£ 900 rpm. Ta 

i56VTLO 8a £[VOL KOLVQ KOT£pyOOj.ltva an6 XUTOX6.A.ul3a. 

AUOI"J 
A<pou np6K£LTOL YLO KLVf]Tf]pLO nOAUOTpO<pO ypava~L , £nLAEYOUj.l£ Z = 20 

i56VTLO. An6 TO 0£00j.lt VO YLO Tf]V KOT£pyaa[a £[VOL y = 3 KOL C = 45. 

Enoj.ltvw~ yLa TO 13l'JI-la 8a dvm 

(450 p) 1J3 ( 450 X 20 )1/s 
t = 1 0~ nzyc = 100 900 x 20 x 3 x 45 = 15·5 mm 

KOL TO modul 
t 15,5 

m =- = 3 14 = 4,94 mm 
n , 
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EmAtyou11e A.om6v m = 5 mm, on6T£ TO f3i]11a eivm t =15,7 mm. 

EivOL ni.lpa d0 = m · Z = 5 X 20 = 100 mm KOL 11 Ot011£TPO<:; K£<paA.wv, 11 

anoia 8a npoootopioet KOL TO 11tye8oc; Tflc; p6[3oou an6 6nou 8a Konei To 

ypav6~t, dk = m (z + 2)= 5 x(20 + 2)= 110 mm. 

To 11iJKoc; oovnou (!'] naxoc; Tou Tpoxou) b = y t = 3 x 15,7= 47 mm. 

Ot un6A.omec; i5taoT6oetc; TOU TUnonot1111tvou KavovtKou oovnou (n6-
xoc;, Ul.j.Jfl , OtQK£VO) £[VOL nf..tov Ka8optOI1£V£<:;, a<pOU TO KOnTtK6 £pyaA£LO 

emAtynm 11£ [36011 To modul, KOL oivovTOL an6 nc; yvwaTtc; 11ac; axt aetc; 

Tflc; npOflYOUI1£Vflc; napayp6<pou. 

14.8.6 AoKI')0£1<; y1a Auo11 

~ f\oKnon1 

2:£ 11ta OOOVTOKLVflOll 118 nap6M11AOU<:; TPOXOU<:;, Ot OTpo<pt c; TWV a~OVWV 

8a dvm n1 = 1000 rpm KOL n2 = 500 rpm. 0 unoA.oyto116c; Twv ypava~twv ae 

avTOX!'J towa£ £AOXtOTO anOLTOU11£VO f3!']11a t = 6,2 mm. 

lflTOUVTOL: TO modul, Ot Ot011£TPOt TWV TPOXWV KOL 11 an60Ta011 TWV a~6-

VWV TOU<:;. 

Ita TOV KtV11T!'JptO TPOXO emAtynOL z1 = 20 i56vna. 

(AnavTJ10J1: m = 2 mm, d1 = 40 mm, dk1= 44 mm, d2 =80 mm, 

dk2 = 84 mm KOLa= 60 mm.) 

~ fl.OK!]OJ"l..2 

Ita KtVflT!']pto Tpox6 11£TPI'J811Kav dk1 = 88 mm KOL z1 = 20. 

lflTOUVTOL TO modul, Ot Ot011£TP0t KOL 0 apt8116c; OOVTlWV TOU KtVOU11£VOU 

Tpoxou, nou np6K£tTOL va KmaoKwaoTei, av 11 axta11 11£T6i5ooflc; d vm 

i = 1/3. 

(AnavTJ10J1: m = 4 mm, d2 = 240 mm, dk2 = 248 mm, z2 = 60.) 
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14.9 IMANTE:L 

14.9.1 AEITOUPVIKE<; O"XE0"£1<; 

LH]V L~OVTOKLVllOll , 6nwc; tXOU~£ JlOll avanTLJf;£L OTO OVTLOTOLXO K£<j)OAOLO, 

11 TO Oil Tau tf..KOVTa Kf..aoou T 1 eivm ~eyaf..uT£Pll an6 Tau ef..K6~evou T 2. H 
OLO<j)OpO Touc; T1 - T2 = F £[VOL ll n£plq>£p£LOKJl OUVO~ll KOL OUTJl nap6y£L Til 

OTp£nTLKJl ponJ1 

M:F~ 
2 

Av 8£WPJlOOU~£ TO ~JlKOc; TOU L~OVTO O~£TO~AllTO KOTO Til A£LTOUpyia 
KOL oex8ou~e on oev unapxet of..ia8llall ~nat;u L~avw - Tpoxat..twv, T6Te 

6/\a TO Oll~£ia Tau L~6vTO txouv TllV iota TOXUTllTO nou eivm loll ~£ TllV 
KOLVJl n£pLq>£p£LOKJl TOXUTllTO TWV n£pL~£TpLKWV Oll~£LWV TWV OUO TPOXO­
ALWV. EivOL f..om6v 

M1 1"12 . ----· M2-1"11-

L1llf..aoJ1 , 6nwc; KOL OTO ypOVO~LO, OL OTPOq>tc; £iVQL OVTLOTp6q>Wc; OVOAO­

Y£C, Twv ota~tTpwv Twv Tpoxaf..twv KOL Twv aTpennKwv ponwv Twv mpa­

KTWV. 

H nepLq>£p£LOKJl TOXUTllTO (ae m/s) KOL 11 neptq>£p£LOKJl ouva~ll (ae daN 

J1 Kp) auvotovTOL ~£Til axta11 

F · v = 75 P 

14.9.2 napal>£1VIJO £<POPIJOV~<; 

a) Na unof..oytaTei 11 nepLq>£p£LOKJl ouva~ll nou avamuaanm ae L~a­

VTOKLVllOll, OTOV ll KLVOUOO TPOXOALO £X£L d1 = 500 mm, 0Tptq>£TOL ~£ 

600 rpm (1 0 OTp /s) KOL ll LOXUC, TllC, £LVOL P = 15,7 PS. 
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(3) nota POmll..l£TOq>tp£TOl OT'lV KtVOUI..IEV'l TpoxaA.la, 6TaV i = 4; 

y) nota '1 ponl'] Til<; KtVOUOa<; TpoxaJ...[a<;; 

IUJOI'J 
a) Elvm 

OTP m 
v =ndn =3,14 x0,5 m x 10-= 15,7 -

Elvm A.om6v 

(3) Elvm 

s s 

p 15,7 
F = 75 11 = 75 x 15 7 = 75 daN 

' 

d2 = ~ = 500 = 125 mm 
i 4 

M - F d2 - 75 X 0,125-4 7 d N . 
2-2- 2 -,am 

KQl 

Ml . 
y) Elvm -=I 

M2 
6.pa M1=M2 • i= 4,7x4 = 18,8 daN·m 

14.9.3 AoKI')OtiC:; YIO AUOI'J 

~ AOKDOD1 

noo11 toxu 11nopel va l..l£Taq>tpet tll<lVTa<; 1..1£ emTpen61..1£V'l neptq>epetaKI'] 
ouva11'1 F = 130 daN ae KtVOUI..IEV'l TpoxaA.la 1..1£ d2 = 1400 mm nou mptq>e­
TOl 1..1£ 80 rpm; 

(AnOVTI'JOI'J: P = 10,16 PS) 

~ AoKnon2 

noo11 nptnet va £LVOl '1 ponl'] TOU KtV'lTI'JptOU al;ova Til<:; npo'lYOUI..IEV'l<:; 0-
0KllO'lc;, av i= 1/2; 

(AnOVTI}OI}: M1 = 45,5 daN-m.) 
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14.9.4 YnoAoylaiJOi OVTOXI'J<; 

Enim:i5o• IIJavn:s 
Ot lj..lOVH:c; KOT<J Tr] A£tTOupyia TOUc; KOTOnOVOUVTOl KUpiwc; 0£ £<p£AKU­

OIJO KOl 0£ KOIJljJ'l Myw TllC: n£ptTUAt~!']c; TOUC: one; TPOXOAiec;. 

Ita Myouc; npooTOoiac; TOU tiJOVTO an6 unepr3oAtK!'] KOIJljJll , ll iStOIJ£­

Tpoc; TllC: IJtKp!']c; TPOXOAiac; ouv!']8wc; £KAEY£TOl 80 we; 1 00 <poptc; IJEYOAU­

T£Pll an6 TO noxae; TOU. "ETOt unoAoyi~OVTOt IJOVO 0£ £<p£AKUOIJO IJE r360ll 

TllV n£pt<p£p£taK!'] iSuvOIJll F. Btr3ma 11 l.ltYtOTll £<p£AKUOTlK!'] iSuvOIJll eivm 11 

TOOll TOU tAKOVTO KAOOOU T1' nou OIJWC: O£V £LVOl £UKOAO va unoA.oytOT£i. 

It " auT6 we; wtTpW61J£Vll TOOll XPllOliJOnmeiTm niJ!'] ae noA.u 1JtKp6T£Pll a­
n6 £K£iVll nou npOyiJOTlKO OVTtX£t TO UAtK6 TOU tiJOVTO (ouv!']8wc; ll IJtO!']). 

A<pou ll iStOTOIJ!'] TOU tiJOVTO £LVOl b · s, 8a £LVOl 

F = (b · s) ae. 

Ta nax11 Twv enineiSwv tiJOVTwv eivm TUnonotll iJtva, ouv!']8wc; an6 4 t ­
wc; 7 mm. "Emt 0 unoA.oytOIJOC: yiV£TOl YLO TO nAOTOC: b 1.1£ r360ll TllV npOll­

YOUIJEVll axta11. 
0L TpoxaAi£<; TWV £nin£i5WV tiJOVTWV, XOPOKTllPL~OVTOl an6 TTl Ot01J£Tp6 

TOUC: d KOl TO nAOTOC: TOUC: b1, nou OUVi5t£TOl IJE TO nAOTOC: TOU tiJOVTO IJE 

TTl oxt ail b1 = 1,1 b + 10 mm. 

napai5£1VIJO £q>ap1Jovl')c; 
Na unoA.oytoTei To nA.aTOc; wineiSou i5£p1J6nvou tiJOVTO, naxouc; s =. 5 

mm Kat oe = 15 daN I cm2, Ka8wc; Kat To nA.6Toc; Tile; KtVllT!'Jptac; TpoxaA.iac;, 

yta n£pt<p£p£taK!'] OUVOIJll F = 75 daN. 

Au a I") 
Eivm 

Apa b = 100 mm. 

F 75 b= - - = =10cm 
S · OEn 0,5 X 15 

Ita TllV TpoxaA.ia eivm b1 = 1,1 x 100 + 1 o = 120 mm. 

~ . AaKI")al") y1a Aual") 

Na £nlAE~£T£ EninEiSO iSEpiJOTlVO tiJOVTO yta TPOXOAia. d = 600 mm KOl 
n = 300 rpm. H toxuc; Eivm 7,5 PS. L1EX8EiTE ae = 15 daN I cm2 . 

(AnavTI")al"): Eivm b · s = 4 cm2 = 400 mm2. EmM:yoUIJE tiJOVTO 5 x 80). 
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T pane:l;0£1~£iS JJmVT£S 
Ot Tpam:~08L08[~ LI16VT8~ XPilOli10nOLOUVTQl OTO 11tYLOTO 11tpo~ TWV 8-

<f'OPI10YWV KQL ll TUnonOLilOTl TOU~ dVOL noi\U 8KT8TOI1tVIl. Ot OL6<popot KQ­
TOOK£UQOTt~ LI16VTWV 8KOLOOUV T8XVLK6 <pui\i\6010, 118 n[VQK8~ KQL OLayp611-

I10TO, an6 TO ono[a 11nop£l VQ y[V8l ll 8nti\oyl'], 118 f360il TO A8LTOUPYLK6 08-

00I1tVa Til~ li10VTOKLVIl01l~· 
Btl3ma 08 n8ptmti.lo8L~ nou anmT£lTOL 118y6i\ll amp6i\8ta ai\i\6 KOL OLKO­

vol11a, nptn8L VQ 8KTl111lSOUV OL6<popOL OUVT8AWTt~ nou 8~0pTWVTQl an6 

n~ ouvSI']K8~ i\8tToupyla~. LTil ouvtx8ta Sa owoou118 tva nap6o8LYI10 8nt­

i\oyl']~ TUnou KQL aptS110U Ki\6owv TpOn8~08LOOU~ LI16VTO, XPilOli10nOLWVTQ~ 

TOU~ n[VOK8~ KOL TO OLOyp611110TO 8VO~ OUYK8KPLI1tVOU KQTQOK£UQOTI']. 

napa~e:•v~a e:cpap~ov!lc; 

Hi\8KTPOKLVIlTI']pa~ AC toxuo~ P = 132 KW (8KKLVIlOill18 aoTtpa- Tplyw­

vo), nou i\8tToupy£l 118 n1 = 1485 rpm, np6K8LTOL va ouv8pyaoT£l 118 118Y6-

i\o OV811LOTI']pa (toxuo~ P = 132 KW)nou np£n8t va i\8tToupy8[ 118 n2 = 825 
rpm (118 an6Ki\LOil 15 rpm). npof3i\tnnm i\8tTOupyla 18 wpwv TllV 1l11tpa. E­

mSUI11lTTl an60TOOil a~6vwv 11£TO~U 1300 KQL 1500 mm KQL OL611£TPO~ KL­

vouoa~ Tpoxai\la~ To noi\u 11txp1 300 mm. 

ElK. 14.9.a IJ.IOVTOKiVTJOTJ napa&iyJ.IaTOc; ExpapJ.Ioyf]c; 

YnoAoy1o~6c; 

H LOXU~ P b YLO TllV 8nti\oyl'] TOU TUnOU TOU LI16VTQ Sa dVOL npooaU~Ill1t­

VIl, i\6yw TWV OUVSilKWV A8LTOUpy[a~, KOT6 TOV nap6yOVTQ c2, nou 8KTL116-

TQL an6 TOV n[VQKQ Til~ ELK. 14.9.[3. E[VQL Pb = P. C2. 
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Types of Prime Mover 

"Soft" starts "Heavy" starts 
Electric motors: Electric motors: 
AC Star delta start; AC Direct-on-line start; 
DC Shunt wound. DC Series and 
Internal combustion compound wound. 
engines with 4 or more Internal combustion 
cylinders. engines with less than 
All prime movers fitted 4 cylinders. 
with centrifugal clutches, 
dry or fluid couplings. 

Hours per day duty 

Types of Driven Machine 10and Over 10 I Over 16 
10 and Over 10 Over 16 under to 16 under to 16 

Light Agitators (uniform density). 
Duty Blowers, exhausters and fans (up to 7.5 kW). 1.1 1.1 1.2 1.1 1.2 1.3 Centrifugal compressors and pumps. 

Belt conveyors (uniformly loaded). 

Medium Agitators and mixers (variable density). 
Duty Blowers, exhausters and fans (over 7:5 kW). · 

Rotary compressors and pumps tomer t an 
centrifugal) . 
Belt conveyors (not uniformly loaded). 

G Generators and exciters. 1.1 1.2 1.2 1.3 1.4 Laundry machinery. 
Lineshafts. 
Machine tools. 
Printing machinery. 
Sawmill and woodworking machinery. 
Screens (rotary). 

Heavy Brick machinery. 
Duty Bucket elevators. 

Compressors and pumps (reciprocating). 
Conveyors (heavy duty). 
Hoists. 
Mills (hammer). 1.2 1.3 1.4 1.4 1.5 1.6 Pulverisers. 
Punches, presses, shears. 
Quarry plant. 
Rubber machinery. 
Screens (vibrating). 
Textile machinery. 

Extra Crushers (gyratory-jaw-roll). 
Heavy Mills (ball-rod-tube). 1.3 1.4 1.5 1.5 1.6 1.8 
Duty 

ErK. 14.9.6 TtJ-ltc; rrapayovm c2 

rto Tr]V m:p[mwor'] 1.10<;, OllAOOr'j £KKLVll0ll IJE OOTtpa - Tplywvo (star 

delta start), OVEIJLOTr']po (fan) IJEYOALJT£po TWV 7,5 KW KOL 18 Wp£<; lliJEpr']-

010<; A.etToupy[o<;, nolpvOUIJ£ c2 = 1 ,3. EnoiJtvwc; 

Pb = 132 x 1,3 = 171,6 KW. 

An6 TO OLaypaiJIJO TTl<; ELK. 14.9.y, YLO TllV LOXU OUTr'j KQL OTpoq>t<; 'I!N 

b1LKQ6Tepn<; TpoxoA.Io<; n1 = 1485 rpm, emMyoUIJE Tov Tuna SPB. 
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. n2 d, 825 
I = ~ = d2 = 1485 = 0,556. 

An6 TOV n[VQKQ Tr]~ ELK. 19.4.0 £mAtyou~£ YLO TOV TUno SPB TUnonOL'l­

~EV'l KLVOUOQ TPOXOALQ OLa~tTpou d1 = 280 mm {< 300 ). 

d2 = d1 I i = 503,6 mm. An6 TOV LOLO niVOKQ £mAtyou~£ d2 500 mm 

ISOandBS3790 - y - z A B - - c - D E Pitch diameter 
V-Bell designation Side 
Section tolerance wobble 

DIN 2215 5 6 8 10 13 17 19 20 22 25 32 40 dp and designaiion 
run 

Wedge ISO. BS 3790 out Bell and DIN n53 - - - SPZ SPA SPB - - SPC - - - min max 
Section Pt. 1 Desi nation 

20 20 20 20.4 
25 25 25 25.4 
28 28 28 28.4 
31 .5 31 .5 31 .5 32.0 
35.5 35.5 35.5 36.1 
40 40 40 40 40.6 
45 45 45 45 45.7 
50 50 50 so· 50 50.8 
56 56 56 56" 56 56.9 0.2 

60 60 61 .0 
63 63 63 63 63 64.0 I 
71 71 71 71 71' 71 72.1 

75 75 75 76.2 
80 80 80 80 80' 80 81 .3 

90 90 90 90 90 91.4 
100 100 100 100 100 101.6 
11 2 112 112 112 112") 112 113.8 
125 125 125 125 125' 125 127.0 

132 132' 132 134.1 0.3 
140 140 140 140 140 142.2 

150 150 150 150 152.4 
160 160 160 160 160 160 162.6 

170 170 170 172.7 

180 180 180 180 180 180 180" 180 182.9 

Pitch diameter dp 
190 190 190 190 193.0 

200 200 200 200 200 200 200" 200 203.2 0.4 
224 224 ~ 212 224 224 224 227.6 
250 250 250 250 250 250 254.0 

280 

I~ 
280 280 280 280 284.5 

300 ~ 300 304.8 
315 315 315 315 315 320.0 0.5 
355 355 355 355 355 355 355 350.7 

375 375 375 375 381 .0 
400 400 400 400 400 400 400 406.4 
450 

~ 
450 450 450 450 450 457.2 

500 500 500 500 500 500 500 508.0 
530 530 530 538.5 0.6 

550 550 550 560 550 560 560 560 569.0 
500 500 609.6 

630 630 630 630 630 630 630 630 640.1 
710 710 710 710 710 710 710 710 721.4 

750 750 762.0 
800 800 500 800 800 500 800 800 812.8 0.8 

900 900 900 900 900 900 914.4 
1000 1000 1000 1000 1000 1000 1000 1016.0 

11 20 1120 1120 11 20 1120 1120 1137.9 
1250 1250 1250 1250 1250 1250 1270.0 1.0 
1400 1400 1400 1400 1400 1400 1422.4 
1500 1500 1500 1600 1600 1500 1625.6 
1800 1800 1800 1800 1800 1828.8 1.2 
2000 2000 2000 2000 2000 2032.0 

Groove pitch diameter varia- 0.3 0.4 0.6 tions relative for one another 

ElK. 14.9.l> TunonotT]f.1£vu; ot6.f.1t:Tpot rpoxaAtwv tf.16.vrwv 
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MEta Tl<:; EnlAOytc; IJOC: QUTt<:; T'] npOYIJOTlK!'j oxtoT'] IJETQOOOT']<:; ELVQL 
nAtov 

on6TE eivm n2 = 1485 x 0,56 = 832 rpm. 

0L l!JOVTE<:; OUV!'j8wc; OLOTL8£VTQL "KAELOTO[" 0£ TUnonOLT']IJtVa !J!']KT'] KQL 

EiVOL OKOnliJO VQ €mOLWK£TQL T'] XP!'JOT'] TWV IJT']KWV QUTWV. 0 OXETLK6<:; uno­

AOyLOIJOC: tXEL TQ Ef;!'jc; 13ri!Jma: 
H an60TQOT'] TWV af;6VWV C OUVLOTQTQL VQ £XEL Tl!J!'j IJETOf;U 0,7{d 1 + d2) 

KOL 2(d 1 + d2), OT'].\ao!'] OTT']V nepimwo!'] IJOC: 546< C <1560 mm. rta 

C = 1400 mm, OU!Jq>WVQ IJE TT']V Enl8UIJT']T!'] an60TQOT'], TO IJ!'jKO<:; TOU l!JOVTQ 

ea ELVQL KQTQ npootyyLOT'], IJE 13CtOT'] TT'] yEWIJETpia TT']<:; OLOTOE;T']c; 

2 

L = 2C + (d + d ) ~ + (d 1 - d2) 
1 2 2 4C 

(H axtaT] c:ivat aKpt{Jr]c; yta r6~a nc:pttA.t~TJC: 180°, OT]A.aor] d1=d2, on6rc: 

L = 2C + nd1• 2TLc; aA.A.c:c; nc:pmrwac:tc; '7 aKpt{Jr]c; TIJ.lrJ J.lnopc:i va npoKuljJc:t 

n6J..t an6 TT] YC:WJ.lE:Tpia TTJC: OIQTQ~T]c; J.lC: TT] {3or]8c:ta TptyWVOJ.lE:TPIKWV axt­
OC:WV.} 

'ExouiJE .\om6v L=4033 mm nep(nou . 

An6 TOV n[VQKQ TT']<:; ELK.14.9.£ EnLAEyOUIJE TUnOnOLT']iJtVO iJ!'jKO<:; KAEL­

OTWV LIJOVTWV l = 4000 mm. 
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1- · - 16,3--l 
1---- .. 22 --1 

~-9.7-l 1- - 12,7-l 

T T W! WI !:! <0 

l I 
J. l 

SPZ SPA SPB SPC 

Section SPZ Section SPA Section SPB Section SPC 

Pitch length (mm) Pitch length (mm) Pitch length (mm) Pitch length (mm) 

487 111 2 1862 732 1482 2360 1250 2000 
512 11 20 1887 757 1500 2382 1320 2120 
562 11 37 1900 782 1507 2432 1400 2240 
587 1162 1937 800 1532 2482 1500 2360 
61 2 1180 1987 807 1557 2500 1600 2500 
630 1187 2000 832 1582 2532 1700 2650 
637 1202 2037 850 1600 2582 1800 2800 
662 1212 2120 857 1607 2607 1900 3000 
670 1237 2137 882 1632 2632 2000 3150 
687 1250 2187 900 1657 2650 2120 3350 
710 1262 2240 907 1682 2682 2240 3550 
722 1287 2262 932 1700 2732 2360 3750 
737 1312 2287 950 1707 2782 2500 4000 
750 1320 2360 957 1732 2800 2650 4250 
762 1337 2500 982 1757 2832 2800 4500 
772 1347 2650 1000 1782 2847 3000 4750 
787 1362 2800 1007 1800 2882 3150 5000 
800 1387 3000 1032 1807 2932 3350 5300 
812 1400 3150 1060 1832 2982 3550 5600 
825 1412 3350 1082 1857 3000 3750 6000 
837 1437 3550 1107 1882 3032 4000 6300 
850 1462 11 20 1900 3082 4250 6700 
862 1487 1132 1907 3150 4500 7100 
875 1500 11 57 1932 3182 4750 7500 
887 1512 1180 1957 3282 5000 8000 
900 1537 1207 1982 3350 5300 8500 
912 1562 1232 2000 3382 5600 9000 
925 1587 1250 2032 3550 6000 9500 
937 1600 1257 2057 3750 6300 10000 
950 1612 1272 2082 4000 6700 10600 
962 1637 1282 2120 4250 7100 11200 
987 1662 1307 2132 4500 7500 12500 

1000 1687 1320 2182 8000 
1012 1700 1332 2207 
1024 1737 1357 2232 
1037 1762 1382 2240 
1047 1787 1400 2282 
1060 1800 1407 2300 
1077 1812 1432 2307 
1087 1837 1457 2332 

E1K. 14.9.£ TunonotT)f.1£va f.l rJK17 tf.16.vrwv 

nptm:t TtA.oc; va c:mM:yc:i o apt8116c; KM.owv z n]c; LIJOVTOKiVT']OT']c;. 

Eivm z = Pb I PN · c1 · c3, 6nou PN 11 toxuc; av6 KA.6oo, c1 otop8wnK6c; 
nap6yovTOc; YLO TO~O c:na<pl']c; OTT'] IJLKpl'] TPOXOALO IJLKp6TC:pO an6 180° KQL 

C3 OlOp8WTLK6c; nap6yovTOc; OX£TLK6c; IJC: TO IJI']KO<:; nou OLOAt~OIJC:. 
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0,58 
0,78 
1,20 
2,35 
0.08 
0,16 
0 ,25 
0,33 
0,41 

0.40 0 .49 
0.47- 0,58 
0.54 0.66 
0 ,61 0,74 
0 ,67 0,82 

1.32 
1,40 
1,48 
1,57 
1,65 
1,73 
1,81 
1,90 
1,98 
2,08 

1.75 2,14 
1,82 2,23 
1,88 2,31 
1,95 2,39 
2,02 2,47 
2,08 2,56 
2,15 2,64 
2,22 2,72 
2,29 2,80 
2,35 2,89 
2,42 2,97' 
2,49 3 ,05 
2,55 3,13 
2,62 3 ,2 1 
2.69 3.30 
2,76 3.38 
2,82 3 ,46 
2,89 3 ,54 
2,96 3,63 
3 ,03 3,71 
3 .09 3,79 
3,16 3,87 
3.23 3,96 
3.29 4,04 
3,38 4,12 
3,43 -4.20 
3,50 4 ,29 
3 ,56 4,3 7 
3,63 4,45 
3 .70 4,53 

ElK. 14.9.<JT IOXU<; QVQ KJ..aoo TUTTOTTOIT]f.lf:VWV lf.lOVTWV (y1a TO~O E:TTO({JrJ<; 180° KQI 
f.lrJKO<; avacpopa<; 3550 mm) 
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"~tf ... '-l-.it"'"' ~~ .. .: -~" wl!<s·. ??;;._'~·# .~ '~ .• 1~·~~: -~;7m1~~~-
:~: ::~~~:~~.:;~~~~~it\~{-,, ·r~ ~~ ~ ·~!"·~~ i;:. =~>~ i'J.IJ-.'l-.l''ti!,,LJ.~·,..~--~c.id~dlii;'..,_,,~;~'i., . . ~.:_. 
0 180° 1.00 

0.05 177° 1.00 
0.10 174° 1.00 
0.15 171 ° 1.00 
0.20 168° 0.99 

0.25 165° 0.99 
0.30 162° 0.99 
0.35 160° 0.99 
0.40 156° 0.99 
0.45 153° 0.98 

0.50 150° 0.98 
0.55 147° 0.98 
0.60 144° 0.98 
0.65 141 ° 0.97 
0.70 139° 0.97 

0.75 136° 0.97 
0.80 133° 0.96 
0.85 130° 0.96 
0.90 126° 0.96 
0.95 123° 0.95 

1.00 119° 0.94 
1.05 115° 0.94 
1.10 112° 0.93 
1.15 109° 0.93 
1.20 106° 0.92 

1.25 103° 0.91 
1.30 100° 0.91 
1.35 96° 0.90 
1.40 92° 0.88 
1.45 88° 0.87 

1.50 84° 0.86 
1.55 80° 0.84 
1.60 n o 0.83 

Intermediate values should be linearly interpolated! 

ElK. 14.9.~ l1wp8wTLK6c; napayovmc; T6~ou maqJI']c; ( c 1 ) 

Eivm PN = 21,86 KW an6 ELK.14.9oT (1-1£ YPOI-li-ILK!'j nap£1113oA!']), 

c1 = 1 an6 ELK. 14 .9.~ KQL c3 = 1 ,02 an6 ELK. 14.9.11. 

EnOI-IEVW<; 
171,6 

Z=21,86x1,02= 7•7 

EmAtyOUI-l£ A.om6v Z = 8 KAOOOU<; an6 TO ouyK£KPLI-IEVO TUna. 
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!: /~~~~f!i~ l.:.·r~~~{:. ~ ::."~'io..c'"!"§P.f.~.Q!'t~ 17~f'§t,l~f"~fie;;&~;~{ li4i~:;;~~~~:x 
P1tCh IBf'lglh 

CJ 
Pttch length 

CJ 
Pttch leng th 

CJ 
Pilch tcnglll 

CJ 
P1lch length 

CJ (m m ) (.nm) (mm) (mmJ (nun ) 

630 0.83 BOO 0.81 1250 0.83 2000 0.85 1600 0.85 
670 0.84 850 0.82 1320 0.84 2120 0.86 1700 0.86 
710 0.85 900 0.83 1400 0.85 2240 0.86 1800 0.87 
750 0.86 950 0.84 1500 0.86 2360 0.87 1900 0.88 
800 0.87 1000 0.85 1600 0.87 2500 0.88 2000 0.89 
850 0.88 1060 0.86 1700 0.88 2650 0.89 2120 0.90 
900 0.89 1120 0.86 1800 0.89 2800 0.90 2240 0.91 
950 0.90 1180 0.87 1900 0.90 3000 0.91 2360 0.92 

1000 0.91 1250 0.88 2000 0.91 3150 0.91 2500 0.93 
1060 0.92 1320 0.89 2120 0.92 3350 I 0.92 2650 0.94 
1120 0.93 1400 0.90 2240 0.93 3550 0.93 2800 0.94 
1180 0.94 1500 0.91 2360 0.93 3750 0.94 3000 0.95 
1250 0.95 1600 0.92 2500 0.94 4000 0.95 3150 0.96 
1320 0.96 1700 0.93 2650 0.95 4250 0.96 3350 0.97 
1400 0.98 1800 0.94 2800 0.96 4500 0.97 3550 0.97 
1500 0.99 1900 0.95 3000 0.97 4750 0.98 3750 0.98 
1600 1.00 2000 0.96 3150 0.98 5000 0.98 4000 0.98 
1700 1.01 2120 0.97 3350 0.99 5300 0.99 4250 0.99 
1800 1.02 2240 0.98 3550 1.00 5600 1.00 4500 1.00 
1900 1.03 2360 0.99 3750 1.01 6000 1.01 4750 1.01 
2000 1.04 2500 1.00 4000 1.02 6300 1.02 5000 1.03 
2120 1.05 2650 1.01 :~gg .03 6700 1.03 5300 1.04 
2240 1.06 2800 1.02 1.04 7100 1.04 5600 1.05 
2360 1.07 3000 1.03 4700 1.05 7500 1.04 6000 1.06 
2500 1.08 3150 1.04 5000 1.05 8000 1.05 6300 1.07 
2650 1.09 3350 1.05 5300 1.06 8500 1.06 6700 1.08 
2800 1.10 3550 1.06 5600 1.07 9000 1.07 7100 1.09 
3000 1.11 3750 1.07 6000 1.08 9500 1.08 7500 1.10 
3150 1.12 4000 1.08 6300 1.09 10000 1.09 8000 1.10 
3350 1.13 4250 1.09 6700 1.10 10600 1.09 8500 1.11 
3550 1.15 4500 1.10 7100 1.11 11200 1.10 9000 1.12 
3750 1.16 4750 1.11 7500 1.12 11800 1.11 9500 1.13 
4000 1.17 5000 1.12 8000 1.13 12500 1.12 10000 1.14 
4250 1.18 5300 1.13 8500 1.14 13200 1.13 
4500'. 1.19 5600 1.14 9000 1.15 14000 1.14 

6000 1.15 9500 1.16 15000 1.15 
10000 1.17 

ElK. 14.9.1'] LJ.wpewnK6c; nap6.yovmc; J.lTJKOUC: ( c3 ) 
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H tKTOOll KOL ll cpUOll TWV UnOAOYlOIJ<ilV 'Oev npoacptpOVTOL YlO nA.r']pT] 0-

0KllOll emA.oyr']~. npoTeiVC-TQl AOtnOV ll TIJT]IJOTlKr'] XPrlOll TWV ntVOKWV KOL 

TWV axtaewv, IJC- emA.oyt~ TOU 'Ot'OOOKOVTO, IJC- OTOXO Tll yvwptiJLO KOL Tr)V 

f-~OlKC-LWOll TWV 1J08llT<i>V IJC- TOV Tp6no XPrlOll~ OTOlXC-LWV Tll~ ayopa~ . na­
pa8tTOUIJC- 1JC-ptK6 napa'OelyiJOTa epwrr']aewv. 

1. <l>uyoKevrptKr'] avrA.Ia taxuo~ 35 KW KOL n2 = 1600 rpm KtveiTOL an6 

4KuA.tv'Opll MEK 1-lf- n1 =800 rpm KOL epya~erm 12 wpe~ TllV lll-ltpa. rta nota 

lOXU nptnet VQ unoA.oytOTC-l T]liJOVTOKLVllOll; 
(AnaVT11011: ElvOL c2 = 1,2 KOL Pb = 42 KW ). 

2. Av yta Tll IJ!Kpr'] TPOXOALO eiVOL d1 = 200 mm KOL n1 = 1600 rpm 

yta n6a11 taxu 1-1nopd va XPllatiJonotll8e( KA.a'Oo~ LIJOVTO IJC- TO xapaKTll ­

ptOTtK6 TOU n(VQKQ 14.9.0T; 

(AnaVTflCHJ:PN= 13,47KW). 

3. Av ll lOXU~ e[VOL 35 KW KOl Ol 'Otop8WTlKO[ OUVTC-AC-OTt~ eivm: Myw 

1-irlKOU~ c3 = 0,91 KOL Myw r6~ou nepttA.t~ll~ c1 =1, n6aot KA.a'Oot xpeta~o­
VTOL an6 TOV liJOVTQ TOU napa'Oe[yiJOTO~ 2; 

(AnaYTI1011: z = 2,86 apa 3 KAO'Oot} . 
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14.10 AAYII~EI 

14.10.1 AEITOUPVIKO KOI KOTOO"K£UOO"TIKO O"TOIX£ia 

Kan':t Til A£LToupyia Twv aA.uoiowv toxuouv oL oxtow:; nou avamu~al-l£ 

OTQ K£(j)OAQLQ 8 KQL 10. rta TllV £nLAoyl'] TOU~ nptn£L VQ EXOUI-I£ Un64Jll 1-10~ 

TO £~!']~ OTOLX£ia: 

a) o apt81-!6~ oovnwv Tau 1-iLKpou aA.uooTpoxou o£v nptn£L va £ivm no­

M 1-iLKp6~, Loiw~ 6Tav au~6vnm 11 n£pL(j)£p£LaK!'] TOXUTllTO, yta A.6you~ a­

O(j)OA£La~ KOL 01-!0A.l']~ A£LTOUpyia~ XWPL~ KpOOOOI-!OU~. 
An6 TllV £1-in£Lpia npoKumouv OL napaKOTW KQTOAA!lA£~ £AOXLOT£~ TLI-IE~, 

O£ ouv6pTllOll 1-1£ TllV n£pL(j)£p£LaK!'] TOXUTllTO. 

13 
15- 17 
19-21 
23-25 

30-40 

ElK. 14.10 a EAO.xtoroc; apt8f.16c; oovnwv f.lLKpou aAuooTpoxou 

13) H toxu~ nou 8a XPllOLI-IonoL!l8£i yta TllV wtA.oyf] nptn£L va npooau­

~6vnm o£ n£ptmwo£L~ nou Ta (j)OpTia 1-1nop£i va £mi36A.A.ovTOL 1-1£ Kpou­
onK6 Tp6no. 0 OUVT£AWT!']~ npOOQU~llOll~ y op[~£TQL OTllV ELK.14.1 O.l3. 
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KIVOUIJEVI"' IJI"'Xav!l 
11 5UXTO~I1 HAEKTPOKIVI1T~pac; 

Xwpic; KpOUO'TIKO q>opria 
(ara6Ep~ IO'XUc;, 6XI OVTI-
O'TPO<P~ KIVI10'11c; lT.x.avE- 1 1 1,2 
I.JIO'T~p£c;, q>uy6KEVTptc; 
avr AiE , avu . n:J 1Tava 
Mtaa KPOUO'TIKO q>opria 
(I.JETOJ3AI1TO q>OpTia, OVTI-
O'Tpoq>~ KiVI10'11c; lT.X. 1,2 1,3 1,4 
EpyaA£101.Ji1XOVtc;, IJI1XO-
vtc; £1TE~Epyaaiac; ~UAOU, 
OVEAKUO'T £ o riwv 
Bap1a KpouaTIKa q>opria 
(1Tpt0'£c;, IJI1XOV~IJOTO 1,4 1,5 1,7 
OI501TOiia , O'KOlTTIKO . 

E1K.14.10.6. Xuvu:Aearr)c; y npoaau~TJOT]c; 1axuoc; 

14.10.2 Mteolioc; e:mAov!lc; 

·onwc; KaL orouc; q1avn:c;, unapxc:L KOL one; a,\uo[oc:c; Klvnonc; I.JC:YOAll runo­
nolnon I.JOP<PWV KaL oLaoraoc:wv. H c:mf..oy!l ylvc:rm I.JC: avrlorOLxouc; rp6-

nouc; an6 roue; nlvaKc:c; KaL ra OLaypai.JI.JOTO rwv KmaoKc:uaorwv I.JC: OPXLKa 
OC:OOI.JtVa TllV LOXU Tll<:; I.Jc:TOOOO!l<:; KQL TL<:; OTpO<j)t<:; TOU I.JLKpo(J QAUOOTpO­
XOU. EmMyc:rm 0 KOTOAAllAO<:; TUnoc; I.JC: opLOI.JtVO ~lli..IO KQL OTll OUVtXC:La, 
Q<j)OU c:mf..c:yc:[ 0 apL81.JO<:; OOVTLWV, ~p[OKOVTQL Ol Olcli.JBTPOL TWV OAUOOTpO­

XWV, ra f..oma orOLxc:la Klvnonc; (orpo<J)tc; I.JC:yaf..ou af..uoorpoxou 1'1 axton 
I.Jc:Taooonc; avaf..oya I.JC: ra oc:Ooi.Jtva K.f...n.). H an6oraon rwv a~6vwv ou­

vLorarm va C: [VOL 30 - 50 <j)Optc; I.JC:YOAUTC:Pll an6 TO ~lli.JO. 
LTL<:; nc:pmrwoc:Lc; nou I.Jc:yMa <j)oprla c:nL~af..Aouv nof..Aouc; Kf..aoouc;, 11 

LOXU<:; TOU c:v6c; KAQOOU OC:V nof..Aanf..aOLO~C:TQl I.JC: TOV apL81.JO TOU<:; af..Aa I.JC: 
tva I.JLKp6rc:po napayovra yLa Myouc; ao<j)af..c:Lac;. 

LTOV n[VQKQ Tll<:; ELK. 14.1 O.y <j)OlVBTOL 0 OUVTC:AWTll!:; nof..AanAOOLOOI.JOU 

Tll<:; LOXUO<:; yLa nOAUKACOC:<:; OAUOOKLVllOC:L<:;. 
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Apl9t.J6<; KAa~wv IuvT/aTr]~ •axuo~ 
2 1,7 
3 2,5 
4 3,0 
5 3,5 
6 4.0 

ElK. 14.10.y no.AJ..arrJ..aataOJ.16c; taxuoc; yta TTOAUKAaaec; aAUOOKIVrJOE:tc; 

TtAO~ OT]I.l~lWV~TOL 6n nptnel VQ TT]pOUVTOL Ol npoolaypa<pt~ YlO TT] A[­

nOVOT], avaf..oya l.lE Tl~ ouv8!']K~~ AElToupyia~. ylaTi 116vov tTat e~ao<paAi­
~ETOL lKQVOnOlT]TlK!'j OlOpKElQ ~WI']~ TT]~ OAUOOKLVT]OTJ~- H T!']pT]O!'j TOU~, OUI.l­

<pWVQ l.lE TOU~ KQTQOKEUQOTE~, E~QO<j)QA[~El KQTQ l.lEOO 6po 15.000 wpe~ 

AElTOUpy[a~, XWPL~ T] 8nll.l!']KUVOT] VQ unepl3ei TO 3 % TOU OPXlKOU l.l!'JKOU~ 

TT]~ OAUO[OO~. 

14.10.3 napalie•v~a ecpap~ov!lc; 

60 QKOAOU8!'jOOUI.lE KOL ~OW TT] l.lE8000AOy[a nou XPTJOll.lOnOl!'jOOI.l~ OTOU~ 

ll.lOVTE~, 13aat~61.l~VOl OTouc; n[VOKE~ KOL TO OlOYPOI.ll.lOTQ OUYKEKPll.lEVOU 
KQTQOKEUQOT!'j. 

'EOTW OTl tvac; T]AEKTpOKlVT]T!'jpa~ 11~ l.lElWT!'jpa OTpO<pWV np6K~lTOL VQ 
KlV!'jO~l QVEAKUOT!'jpa <pOpT[WV. Ll[VOVTOl: 

n1 
i=-=1 5 n , 

2 

(npoooxtr 6nwc; txou11e ava<ptp~l oTo KE<p. 8, n axton l.leT60oon~ nof..Atc; 
<popt~ oiv~TOL l.lE avTioTpo<po Tp6no), n1 = 200 rpm, P = 15 KW. AnOLTELTOL 
KQTO TO OUVOT6 Ol.lOA!'j KOL a86pUI3T] AElTOUpy[a KOL TOXUTT]TO OVUtVWOT]c; 
2-2,5 m Is. 

An6 TOV nivaKa TT]~ ElK. 14.1 0.13, naipvOUI.lE y = 1 ,3. Eno11tvw~ Sa em­
At~OUI.l~ yla lOXU P = 15 x 1 ,3 = 19,5 KW. 

An6 TO OlaypOI.ll.lO TT]~ ElK. 14.10.0 emAty~TOL 0 TUna~ 208 (l.lE paouAa) 

!lE 13!'JI.la t = 31,75 mm. 
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napa TO y8yov6c, 6TL 11 xa1111A11 TOXUT11TO mLTptn8L 11LKp6T8po apL8116 

OOVTLWV YLO TO 11LKp6 (KLV11TJlpLO) TPOXO, OL OUV8JlK8C, A8LTOUpylac, 08 OUV­

OU00110 118 TO XOPOKT11PLOTLKQ TOU TUnou nou 8nLAE~0118 0011YOUV 08 8nL­

Aoyf] z1 = 21 06vna (11 avTlOTOLX11 OLOI1ETPOC, d1 = 213 mm olv8L T11V anm­

TOU118V11 TOXUT11TO), on6T8 o 208 11nop8l va XP110LI10nOL1188l yLa Loxu 11txpL 
20,17 KW, 6nwc, <palvnm OT11V ELK. 14.10.8. 

An6 TOV loLo nlvaKa npoKUnT8L d1 = 213 mm KOL yLa A6youc, Tunonol11-

011C, na[pVOU118 i = 1 ,43 (~Atn8 ELK. 14.1 O.OT K08WC, KOL ELK. 10.3 L~ TOU ~L­

~A[OU) , on6T8 z2 = 30 KOL d2 = 304,6 mm. H n8pL<p8p8LOKJl TOXUT11TO 8lvm 

ndn 200 m 
v = - =3,14x0,213 x- =2,23 - . 

60 60 s 

'Onwc:, ~AtnOU118 OTOV LOLO n[VOKO, OnOLT8LTOL A[nOV011 118 811~0nTL011 (oil 

bath lubrication), yLa LKavonOL11TLKJl oL0.pK8LO ~wf]c:, . 



Number Reference 
Small sprocket revolution 

of teeth 0 
mm 10 25 50 100 200 300 400 500 600 700 800 900 1000 1100 1200 1400 1600 1800 

Hand lubrication Drip lubrication Oil bath lubrication Forced feed lubrication 

13 132.70 0.81 1.85 3.44 6.43 12.00 17.25 22.42 27.33 32.25 37.08 35.08 29.42 25.08 21.75 19.08 15.17 12.42 10.42 
14 142.70 0.87 2.00 3.73 6.96 13.00 18.75 24.25 29.67 34.92 40.08 39.17 32.83 28.00 24.33 21.33 16.92 13.83 11.58 

15 152.70 0.94 2.16 "4:02 7.50 14.00 20.17 26.17 31 .92 c 37.67 43.25 43.50 36.42 31 .08 27.00 23.67 18.75 15.42 12.92 

16 162.70 1.02 2.31 4.31 8.04 15.00 21.58 28.00 34.25 40.33 46.33 47.92 40.08 34.25 29.67 26.08 20.67 16.92 14.17 

17 172.80 1.08 2.47 4.60 8.58 16.00 23.08 29.92 36.58 43.08 49.50 52.42 43.92 37.50 32.50 28.50 22.67 18.50 15.17 

18 182.80 1.15 2.62 4.89 9.17 17.00 24.58 31 .83 38.92 45.83 52.67 57.17 47.92 40.92 35.42 31 .08 24.67 20.25 13.83 

19 192.90 1.22 2.78 5.19 9.67 18.08 26.00 33.75 41.25 48.58 55.83 62.00 51.92 44.33 38.42 33.75 26.75 21 .92 5.58 
20 202.90 1.29 2.94 5.48 10.25 19.08 27.50 35.67 43.58 51.33 59.00 66.50 56.08 47.92 41 .50 36.42 28.92 23.67 -
21 213.00 1.36 3.10 5.78 10.75 20.17 29.00 37.58 45.92 54.08 62.17 70.08 60.33 51.50 44.67 39.17 31 .08 25.42 -
22 223.10 1.42 3.26 6.08 11.33 21 .17 30.50 39.50 48.33 56.92 65.42 73.75 64.75 55.25 47.92 42.00 33.33 27.33 -
23 233.20 1.50 3.42 6.38 11 .92 22.17 32.00 41 .42 50.67 59.75 68.58 77.33 69.17 59.08 51 .17 44.92 35.67 29.17 -
24 243.20 1.57 3.58 6.68 12.50 23.25 33.50 43.42 53.08 62.50 71 .83 81.00 73.67 62.92 54.58 47.83 38.00 31.08 -

- -
25 253.30 1.64 3.74 6.97 13.00 24.33 35.00 45.33 55.42 65.33 75.08 85.00 78.42 66.92 58.00 50.92 . 40.42 30.25 -
28 2!!3.60 1.85~ 7.89 14.75 27.50 39.58 51.25 62.67 73.83 85.00 95.83 92.50 79.33 68.75 60.33 47.92 4.12 -
30 303.80 2.00 4.56 8.50 15.83 29.58 42.67 55.25 67.50 79.58 91 .67 103.33 103.33 88.33 76.25 66.92 53.08 - -

-
32 323.90 2.14 4.88 9.08 17.00 31.75 45.67 59.25 72.42 85.00 98.33 110.83 113.33 96.67 84.17 73.75 58.50 - -

35 354.20 2.36 5.38 10.00 18.75 34.92 50.33 65.25 79.75 94.17 108.33 121.67 130.00 110.83 95.83 84.17 40.33 - -
40 404.70 2.72 6.22 11 .58 21 .67 40.33 58.1 7 75.33 92.50 108.33 125.00 140.83 156.67 135.83 117.50 103.33 - - -
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2000 

-
-

-

-
-
-
-
-

-
-

-
-
-
-
-

-
-
-

2200 

-
-
-

-
-
-

-
-
-

-
-
-
-
-
-
-
-
-

~ 
0\ 
0 

M 
-1 
0 x 
m 
~ 
s:: 
I 
X 
)> 
z 
p 
z 
M 
X 
m 
[> 

0 



Driven 
sprocket 

no. ofteeth 
13 

13 

1.00 

14 

14 1.08 ,1.00 

.. 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
30 

32 
35 
38 
38 
40 
42 
45 
48 
52 
54 
57 
80 
68 
70 
72 
76 
80 
84 
95 
114 

1.15 
1.23 
1.31 
1.38 
1.46 
1.54 
1.61 

1.69 

1.07 
1.14 
1.21 
1.29 
1.36 
1.43 

1.50 
1.57 

1.77 .. ~-84 

1.85 1.71 
1.92 1.79 
2.00 1.86 
2.08 1.93 
2.15 2.00 
2.31 2.14 
2.46 2.28 
2.69 2.50 
2.77 2.57 

2.92 2.72 
3.06 2.86 
3.23 3.00 
3.46 3.21 
3.69 3.43 
4.00 
4.15 
4.38 
4.61 
5.23 
5.38 
5.54 
5.84 
6.15 
6.46 
7.31 
8.78 

3.71 
3.86 
4.07 
4.28 
4.86 

5.00 
5.14 
5.43 
5.71 
6.00 
6.78 
8.15 

15 

1.00 
1.07 
1.13 
1.20 
1.27 
1.33 
1.40 
1.47 
1.53 
1.50 
1.67 
1.73 

1.80 
1.87 
2.00 
2.13 
2.33 
2.40 
2.53 
2.67 

2.80 
3.00 
3.20 
3.47 
3.80 
3.80 
4.00 
4.54 
4.67 
4.80 
5.07 
5.34 

5.80 
6.33 
7.80 
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16 

1.00 
1.06 
1.13 
1.19 

1.25 
1.31 
1.38 

17 

1.00 
1.06 
1.12 

1.18 
1.23 
1.29 

1.4~ 1.35 
1.50 1.41 
1.56. 1.47 
1.63 1.53 
1.69 1.59 
1.75 1.65 
1.88 1.76 
2.00 1.88 
2.19 .2.06 

2.25 2.12 
2.48 2.24 
2.50 2.35 

2.63 2.47 
2.81 2.65 
3.00 2.82 
3.25 
3.38 
3.56 
3.75 
4.25 
4.38 
4.50 
4.75 
5.00 
5.25 
5.94 

7.13 

3.06 
3.18 
3.35 

3.53 
4.00 
4.12 
4.24 
4.47 
4.70 
4.94 
5.59 
6.72 

Driving sprocket number of teeth 

18 

1.00 
1.06 
1.11 
1.17 

1.22 
1.28 
1.33 
1.39 
1.45 
1.50 
1.56 
1,67 
1.78 
1.95 
2.00 
2.11 
2.22 

2.34 

2.50 
2.67 

19 

1.26 
1.32 
1.37 
1.42 
1.47 
1.58 
1.68 
1.84 
1.89 
2.00 
2.10 

2.21 
2.37 
2.52 

20 

1.20 
1.25 
1.30 
1.35 
1.40 
1.50 
1.50 
1.75 
1.80 
1.90 
2.00 

2.10 
2.25 
2.40 

2.89 2.74 2.60 
3.00 2.84 2.70 
3.16 3.00 2.85 
3.34 3.16 3.00 
3.78 3.58 3.40 
3.69 ' 3.68 3.50 
4.00 3.79 3.80 

4.23 4.~ 3.60 
4.45 4.21 4.00 
4.67 4.42 4.20 
5.28 5.00 4. 75 
6.35 5.00 ·s. 70 

21 

1.14 

1.19 
1.24 
1.29 
1.33 
1.43 
1.52 
1.67 
1.71 
1.81 
1.90 

200 
2.14 
2.28 
2.48 
2.57 
2.71 
2.86 
3.24 
3.33 
3.43 
3.62 
3.81 
4.00 
4.52 
5.43 

22 

1.09 
1.14 
1.18 
1.23 
1.27 
1.36 
1.45 
1.59 
1.63 
1.73 
1.82 
1.91 
2.04 
2:18 
2.36 
2.45 
2.59 
2.72 
3.09 
3.18 
3.27 
3.45 
3.63 
3.81 
4.32 
5.18 

23 24. 

1.04 1.00 
1.09 1.04 
1.13 1.08 
1.17 1.12 
1.22 1.17 
1.31 1.25 
1.39 1.33 
1.52 1.46 
1.57 1.50 
1.65 1.58 
1.74 1.67 

1.83 1.75 
1.96 1.88 
2.09 2.00 

25 

i.oo · 
1.04 
1.08 

1.12 
1.20 
1.28 
1.40 
1.44 

1.52 
1.50 
1.68 
1.80 
1.92 

2.26 
2.35 
2.48 
2.61 
2.96 
3.05 
3.13 
3.31 
3.48 

3.65 
4.13 
4.95 

2.17 2.08 
2.25 2.16 
2.38 2.28 
2.50 2.40 
2.84 2.72 
2.92 2.80 
3.00 2.68 
3.17 3.04 

3.34 3.20 
3.50 3.38 
3.96 -3 80 
4.75 4.56 
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xwv 
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~ 14.10.4 AoKI'J0£1<; y1a Auol'} 

'Onwc; ava<ptpaiJ£ KQL OTOUC: LIJOVT£C:, 'l tKTaO'l KQL 'l (j)UO'l TWV unoA.oyt­

OIJWV 0£V npoo<ptpOVTQL yta nMJp'l OOKilO'l £ntA.oy!']c;. npoT£LV£TQL A.om6v 

KQL £OW 'l TIJ'll-laTLK!'j XP!'JO'l TWV nLVOKWV KQL TWV OXtO£WV, 1-i£ £nlAOytc; 

TOU otoaoKOVTa, 1-i£ OTOXO Til yvwptiJ[a KOL T'lV £~OLK£LWO'l TWV 1-1a8'1TWV 1-i£ 

TOV Tp6no XP!'JO'lC: OTOLX£LWV TllC: ayopac;. 
napa8tTOUIJ£ 1-i£PLKO napaO£LYIJOTa £pWT!'jO£WV. 

1. Ita nOLa toxu nptn£t va unoA.oytoT£[ 11 aA.uooKLV'lO'l n£Tp£A.moKLV'l­

TilC: <puyoK£VTptK!'jc; avTA.[ac; 20 KW 1-i£ 1-l'lXaVtK!'j IJETaooo'l; 
(AnaVTI'}OI'}: 24 KW). 

2. notov Tuno Sa otaA.tym£ an6 nc; aA.uo[o£c; TllC: ELK. 14.10.o yta toxu 

10 KW KOL OTpo<ptc; IJLKPOU TPOXOU 400 rpm; 

(AnavTI'}OI'}: 12 B, 1-i£ ~I'll-la 19,05 mm) . 

3. Ita n6011 LOXU £[VOL KOTOAA'lAOC: 0 Tunoc; 208, av 0 IJLKp6c; TPOXOC: t­
X£1 19 06vna KOL oTpt<p£TOL 1-i£ 1 00 rpm; 

(AnavTI'}OI'}: 9,67 KW. NnavO'll-1£ oTay6v£c;). 

4. nota toxu 1Jnop£[ va owo£t o npO'lYOUIJ£voc; Tunoc; one; [Ot£c; ouv8!'j­

K£C:, av txw Tp£tc; KA.aoouc; ; 
(AnCIVTI'}OI'}: 24,18 KW). 





M& an6q>001l TTl<: EMllVLKi]<; KuptpV'lO'l<; TO 5t50KTLKO J3tJ3A.ia TOU 
llllf.lOTLKOU, TOU ruJ..lVOOlOU KQL TOU AUK&[OU TUnWVOVTOL an6 TOV 
OpyavtOf.l6 EK06oew<; llt5aKnK<ilv BtPA.iwv KOL 5tavtf.IOVTOL 6wpe­
av OTa llmJ6ma LXOA&ia. T a Pt13A.ia J..lnopei va 5tmi8&VTOL npo<; 
n<ilAllO'l, 6Tav q>tpouv l3tJ3A.t601li..IO npo<; an6o&t~ll TTl<: YV1lot6Tll­
T6<; TOU<:;. K68& OVTlTUno nou OtOTi8&TOl npo<; nc.i.lATlO'l KQI 0& q>tp&l 
J3tJ3A.t60lliJO eewpe[TOL KA&lj.liTuno KOL o napaJ36Tll<: otc.i.lK&TOL OUIJ­
q>wva IJE TIC: OLQTQ~&IC: TOU 6p8pou 7 TOU N61JOU 1129 TTl<; 15/21 
MapTiou 1946 (<I>EK 1946, 108, A"). 

Arrayopeuerat '7 avarrapaywyf] orrotouor)rrore rpr)paro~ aurou rou f3t/3Mou, rrou 

KcMumerat arr6 otKauiJpara (copyright), r) '7 XPr1017 rou ae orrotaor)rrore popcpr), xwpi~ 
T'7 ypamr) QOEIQ TOU natoaywytKOU IVOTITOUTOU. 

EKtlOIH: 2011 - ANTITYnA: 5.000 AP. LYMBALHr: 10021/5-8-2011 

EKTYnmH lOAN. & NIK. BErKOYKHr O.E.- BIB/\106EriA: MAPIA A6AMOnOY/\OY 
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