
ITOIXEIA META~OIHI KINHIHI 

10.1 O~ovniJo&tc; 

10.2 II . .IClVTE<; 

10.3 AAuoi~&c; 

223 





LTOIXEIA METMOL:HL: KINHL:HL: 225 

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· 
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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 . 



LTOIXEIA METMOLHL KINHLHL 239 

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-
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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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-QU OlD lDlAO~QAnD DA l,l101UldQ33AD 1DA]3 DA ]3dOUr110QQ'{>l 10 "UAQ<h31D 

~nOl l,l>lD13d3<h1d3U AUlD D1>lQ'{nD Dr181dQD1 ~l,J<hdor1 ~UX10lD]lAD AnoX~ ~3]\' 

-DXOdl 10 lD>l 10QQ\'">l lO'{U\"{QdDU ]0\"{0U 1DlAI)010UOr11DUdX ~(l)8l,!Ans ·~31A 

-Qr11 ~I)OA31D ~nOlO lD>l ~I)O>l1AOAD>l ~nOlO 1DlAOA]d>lD1'i7 . A(l)]ldO<h A\!)>l11Dn>l 

-'{3<h3 /\(l)l l,Jgoyodou AUl D1A ~~QdOX AnOX~ 'UDnQA~U3 AUl QUD DD~r1 '~nOl 

~l,lr1om1Q ~Ll1 ~od~r1 (l)A'QU Ols ·~l,lQ130j3uDdl 1DAJ3 ~n01 l,lr101D1Q H ·1oA~r1 

Ol'i73Xs-NON'v'XHII\I 'v'I3X!Ols 8tZ: 
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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 

http://photodentro.edu.gr/v/item/ds/8521/11097
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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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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 
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::,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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a~ 1.76 v-- 1.59 
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~ Q t;\ 3,80 

Q-7-60-o-253 

e-2.·00 

f:::\--6.33-~1,80 

v \!!._; ' 1 67 

5,07/0' e . 4.38 0:: 2,92 

~~2,312,08 1 92 

~!"" ' 
/ 30 

"" I G 
8 ~· ± 

~ 

0eJ y (;) 
4,00 y Q 

1 5.00 p 
(}s)A I 6,00 

\r'A / 
. 1,32 1 42 y~ 

·1,58 ~Q 
2,00 ~ {;;;\ 

3,00 ~ 

~ ........ 3.62 

1,19 f;;\ Q 
129~-4.52-v:::.J 
1·,43--e 

1,81----t::\-5.43-0 

'"rfj 13 

1,09::0 

1 ,311,1~7 25 
2.481 .65 e ....... e 27 3,31 

30 "\ 76 
38 \ 4.13 B 

4,95 0 e 
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 
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-01>13 3ri LID/\011]'( Li 101]310110rilDlidX ~31Ulf}XD1 ~3'(l;>A3ri ~11 01A ~oyn-

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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