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ÀÔÏÔÁÈÛÙÈÎ‹ ∆ÔÌÔÁÚ·Ê›· ∂ÎÔÌ‹˜
¶Ô˙ÈÙÚÔÓ›ˆÓ

™.∫. ∫Ô˘ÙÚÔ˘Ì¿˜ 
√ÌfiÙÈÌÔ˜ ∫·ıËÁËÙ‹˜
∆Ì‹Ì·ÙÔ˜ º.Ã.∆.À. ÙÔ˘ ∆Â¯ÓÔÏÔÁÈÎÔ‡
∂Î·È‰Â˘ÙÈÎÔ‡ π‰Ú‡Ì·ÙÔ˜ ¶ÂÈÚ·È¿

K.™. ∫Ô˘ÙÚÔ˘Ì¿˜ 
EÚÁ·ÛÙËÚÈ·Îfi˜ ™˘ÓÂÚÁ¿ÙË˜
∆Ì‹Ì·ÙÔ˜ º.Ã.∆.À. ÙÔ˘ ∆Â¯ÓÔÏÔÁÈÎÔ‡
∂Î·È‰Â˘ÙÈÎÔ‡ π‰Ú‡Ì·ÙÔ˜ ¶ÂÈÚ·È¿

¶ÂÚ›ÏË„Ë

¶ÂÚÈÁÚ¿ÊÂÙ·È Î·È ·Ó·Ï‡ÂÙ·È ÌÈ· ·fi ÙÈ˜ ÈÔ ÚfiÛÊ·ÙÂ˜ È·ÙÚÈÎ¤˜ ·ÂÈÎÔÓÈÛÙÈÎ¤˜
ÌÂıfi‰Ô˘˜ ÙË˜ Î·Ù·ÓÔÌ‹˜ Ú·‰ÈÂÓÂÚÁÒÓ Ô˘ÛÈÒÓ ÛÙÔ ·ÓıÚÒÈÓÔ ÛÒÌ·, Ô˘ ÂÈÙÚ¤Ô˘Ó
ÙËÓ ÂÎÙ›ÌËÛË Î·È ·ÍÈÔÏfiÁËÛË ‚ÈÔ¯ËÌÈÎÒÓ ‰ÈÂÚÁ·ÛÈÒÓ Î·È ÙËÓ ¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË ·ıÔ-
ÏÔÁÈÎÒÓ Î·Ù·ÛÙ¿ÛÂˆÓ ÚÈÓ ÂÈ‰Ú¿ÛÔ˘Ó ÛÙÔ˘˜ ÈÛÙÔ‡˜ Î·È Á›ÓÔ˘Ó ÔÚ·Ù¤˜ ·fi ÂÈÎfiÓÂ˜
ÙˆÓ ÎÏ·ÛÈÎÒÓ ·ÎÙÈÓÔÁÚ·ÊÈÒÓ ‹ Î·È ÙË˜ ·ÍÔÓÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜ ÌÂ ·ÎÙ›ÓÂ˜ Ã. °›ÓÂÙ·È
·ÎfiÌË ÌÈ· ÚÔÛ¤ÁÁÈÛË ÙË˜ Ê˘ÛÈÎÔÙÂ¯ÓÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÂÓfi˜ ÌË¯·Ó‹Ì·ÙÔ˜ ÀÔÏÔÁÈ-
ÛÙÈÎ‹˜ ∆ÔÌÔÁÚ·Ê›·˜ ÌÂ ÂÎÔÌ‹ Ô˙ÈÙÚÔÓ›ˆÓ, Positron Emission Tomography (PET).

Abstract

This article describes the use of medicine technique of Positron Emission Tomogra-
phy (PET). The process of generating radiopharmaceuticals is introduced, relevant inter-
action with matter are discussed and instrumentation in PET is described.

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿:

PET Physics, ·ÓÙÈ‡ÏË-ÂÍ·˛ÏˆÛË, π·ÙÚÈÎ‹ ∞ÂÈÎfiÓÈÛË.
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1. ∂ÈÛ·ÁˆÁ‹

∏ ÎÏ·ÛÈÎ‹ ·ÎÙÈÓÔÏÔÁ›· Â›Ó·È Ë ÚÒÙË Ì¤ıÔ‰Ô˜ ·ÂÈÎfiÓÈÛË˜ ÙË˜ ÌÔÚÊÔÏÔÁ›·˜ Î·È
ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ ·ÓıÚÒÈÓÔ˘ ÔÚÁ·ÓÈÛÌÔ‡, Â˘ı‡˜ ÌÂÙ¿ ÙËÓ ·Ó·Î¿Ï˘„Ë ÙˆÓ ·ÎÙ›ÓˆÓ Ã.
™Â Ì›· ·ÎÙÈÓÔÁÚ·Ê›· fiÌˆ˜ (.¯. ıÒÚ·ÎÔ˜, ™¯‹Ì· 1.1.) Ë ÙÚÈÛ‰È¿ÛÙ·ÙË (3D) ÂÈÎfiÓ· ÙÔ˘
ıÒÚ·Î· ·ÂÈÎÔÓ›˙ÂÙ·È Û’ ¤Ó· ‰ÈÛ‰È¿ÛÙ·ÙÔ Ê›ÏÌ (2D). ∆fiÙÂ fiÏ· Ù· Â›Â‰· ÂÓÙfi˜ ÙÔ˘
·ÛıÂÓÔ‡˜ Ô˘ Â›Ó·È ·Ú¿ÏÏËÏ· ÌÂ ÙÔ Ê›ÏÌ ˘ÂÚÙ›ıÂÓÙ·È ÙÔ ¤Ó· Â› ÙÔ˘ ¿ÏÏÔ˘ Î·È ¤ÙÛÈ
Ë ÂÈÎfiÓ· Â›Ó·È Ë ÚÔ‚ÔÏ‹ ÂÓfi˜ 3D fiÁÎÔ˘ ÛÂ ‰‡Ô ‰È·ÛÙ¿ÛÂÈ˜.

∂Í·ÈÙ›·˜ ·˘Ù‹˜ ÙË˜ ˘¤ÚıÂÛË˜ ¯¿ÓÔÓÙ·È Î·Ù·ÛÎÂ˘·ÛÙÈÎ¤˜ ÏÂÙÔÌ¤ÚÂÈÂ˜ ÙÔ˘ ıÒÚ·-
Î· Î·È Ê·›ÓÔÓÙ·È ÌfiÓÔ ÂÎÂ›ÓÔÈ ÔÈ ÈÛÙÔ› Ô˘ ¤¯Ô˘Ó ÌÂÁ¿ÏË ÛÎÈ·ÁÚ·ÊÈÎ‹ ·ÓÙ›ıÂÛË
(contrast).

∏ ÙÂ¯ÓÈÎ‹ ÙË˜ ·ÍÔÓÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜ ÌÂ ·ÎÙ›ÓÂ˜ Ã, Computerized Tomography
(C.T.) ·Ú·Î¿ÌÙÂÈ ÙÔ ·Ú·¿Óˆ Úfi‚ÏËÌ· ÙˆÓ ÎÏ·ÛÈÎÒÓ ·ÎÙÈÓÔÁÚ·ÊÈÒÓ ÔÈ ÔÔ›Â˜
‰ÂÓ Â›Ó·È ‰˘Ó·Ùfi Ó· Ì·˜ ‰ÒÛÔ˘Ó ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÙË ‰È¿ÛÙ·ÛË ÙÔ˘ ‚¿ıÔ˘˜. ™ÙËÓ C.T.
‰ËÏ·‰‹ ¤¯Ô˘ÌÂ ·ÂÈÎfiÓÈÛË ÌÈ·˜ ÂÁÎ¿ÚÛÈ·˜ ‰È·ÙÔÌ‹˜ ÙÔ˘ ·ÛıÂÓ‹ ‰‡Ô ‰È·ÛÙ¿ÛÂˆÓ Î·È
¿¯Ô˘˜ ÌÂÚÈÎÒÓ mm Û’ ¤Ó· Â›Â‰Ô ‰‡Ô ‰È·ÛÙ¿ÛÂˆÓ. ∞˘Ù‹ ÏÔÈfiÓ Ë ÙÔÌ‹, “Ê¤Ù·”, ÂÍÂ-
Ù¿˙ÂÙ·È ·fi ÔÏÏ¤˜ ÁˆÓ›Â˜ ·fi ÌÈ· ÏÂÙ‹ ‰¤ÛÌË ·ÎÙ›ÓˆÓ Ã, Ë ÔÔ›· ‰¤ÛÌË ·ÊÔ‡ ‰È¤Ï-
ıÂÈ ·fi ÙËÓ ÂÍÂÙ·˙fiÌÂÓË ÙÔÌ‹ Î·Ù·ÁÚ¿ÊÂÙ·È ·fi ÌÂÙÚËÙ‹ ÈÔÓÙÈ˙Ô˘ÛÒÓ ·ÎÙÈÓÔ‚ÔÏÈÒÓ
Ô ÔÔ›Ô˜ Û˘Ó‰¤ÂÙ·È ÌÂ ËÏÂÎÙÚÔÓÈÎfi ˘ÔÏÔÁÈÛÙ‹, fiÔ˘ ÔÈ ÏËÚÔÊÔÚ›Â˜ ·Ó·Ï‡ÔÓÙ·È ÌÂ
ÙË ‚Ô‹ıÂÈ· Ì·ıËÌ·ÙÈÎÔ‡ ·ÏÁÔÚ›ıÌÔ˘ Î·È ·Ó·Û˘ÓÙ›ıÂÙ·È Ë ·ÎÙÈÓÔÁÚ·ÊÈÎ‹ ÂÈÎfiÓ· (™¯‹-
Ì· 1.2.). ™Â ·˘Ù‹ ·ÂÈÎÔÓ›˙ÔÓÙ·È ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Ô˘ ·Ú·ÙËÚÔ‡ÓÙ·È ÁÈ· ÚÒÙË ÊÔÚ¿
ÛÂ ·ÎÙÈÓÔÁÚ·Ê›·. ∏ Â˘·ÈÛıËÛ›· ÙˆÓ ÎÏ·ÛÈÎÒÓ ·ÎÙÈÓÔ‰È·ÁÓˆÛÙÈÎÒÓ ÌÂıfi‰ˆÓ Â›Ó·È ÙË˜
Ù¿ÍË˜ ÙÔ˘ 10-20%, ‰ËÏ·‰‹ Ô Û˘ÓÙÂÏÂÛÙ‹˜ ·ÔÚÚfiÊËÛË˜ ÙˆÓ ·ÎÙ›ÓˆÓ Ã ‰‡Ô ‰È·ÊÔÚÂ-
ÙÈÎÒÓ ÈÛÙÒÓ Ú¤ÂÈ Ó· ‰È·Ê¤ÚÂÈ Î·Ù¿ 10-20% ÁÈ· Ó· ÌÔÚ¤ÛÔ˘ÌÂ Ó· ‰È·ÎÚ›ÓÔ˘ÌÂ ·ÓÙ›-
ÛÙÔÈ¯Ë ·ÏÏ·Á‹ ÛÙËÓ ÔÙÈÎ‹ ˘ÎÓfiÙËÙ· ÙÔ˘ ·ÎÙÈÓÔÁÚ·ÊÈÎÔ‡ Ê›ÏÌ. ™ÙËÓ C.T. fiÌˆ˜ Ë Â˘-
·ÈÛıËÛ›· Â›Ó·È ÔÏ‡ ÌÂÁ¿ÏË, ÙË˜ Ù¿ÍË˜ ÙÔ˘ 0,5% Î·È Ì·˜ ‰›‰ÂÈ ÁÈ· ÚÒÙË ÊÔÚ¿ ÙË ‰˘-
Ó·ÙfiÙËÙ· ·ÂÈÎfiÓÈÛË˜: ÙË˜ ÏÂ˘Î‹˜ Î·È ÙË˜ Ê·È¿˜ Ô˘Û›·˜ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘, ÙÔ˘ ÂÁÎÂÊ·-
ÏÔÓˆÙÈ·›Ô˘ ˘ÁÚÔ‡, ıÚfiÌ‚ˆÓ ·›Ì·ÙÔ˜, fiÁÎˆÓ, ÂÁÎÂÊ·ÏÈÎÒÓ ÔÈ‰ËÌ¿ÙˆÓ, Î.Ï. Û·Ó ÍÂ-
¯ˆÚÈÛÙ¤˜ ÔÓÙfiÙËÙÂ˜ (™¯‹Ì· 1.2. Î·È 1.3.).

ÕÏÏË Ì¤ıÔ‰Ô˜ ·ÂÈÎfiÓÈÛË˜ (¶˘ÚËÓÈÎ‹ π·ÙÚÈÎ‹), ¯ÚËÛÈÌÔÔÈÂ› ÙËÓ Î·Ù·ÓÔÌ‹ ÙˆÓ
Ú·‰ÈÂÓÂÚÁÒÓ Ô˘ÛÈÒÓ Ô˘ ¯ÔÚËÁÔ‡ÓÙ·È ÛÙÔÓ ·ÛıÂÓ‹ ÁÈ· ÙËÓ ·ÂÈÎfiÓÈÛË ÂÈÏÂÁÌ¤ÓˆÓ
ÈÛÙÒÓ ÙÔ˘ ·ÓıÚˆ›ÓÔ˘ ÛÒÌ·ÙÔ˜.

∏ Î‡ÚÈ· ·ÎÙÈÓÔ‚ÔÏ›· Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Û’ ·˘Ù¤˜ ÙÈ˜ ÂÍÂÙ¿ÛÂÈ˜ Â›Ó·È Ë Á, ÂÎÂ-
ÌfiÌÂÓË ·fi Ù· ¯ÔÚËÁËı¤ÓÙ· ÛÙÔÓ ·ÛıÂÓ‹ Ú·‰ÈÂÓÂÚÁ¿ ÈÛfiÙÔ· Î·È Î·Ù·ÁÚ¿ÊÂÙ·È ·fi
ÔÏ‡ÏÔÎ· ·ÓÈ¯ÓÂ˘ÙÈÎ¿ Û˘ÛÙ‹Ì·Ù·. ∏ (Á) ·ÎÙÈÓÔ‚ÔÏ›· ·ÊÔ‡ ÂÍ¤ÏıÂÈ ÙÔ˘ ·ÛıÂÓÔ‡˜
ÚÔÛ›ÙÂÈ ÛÂ ÂÈ‰ÈÎÔ‡˜ ÎÚ˘ÛÙ·ÏÏÈÎÔ‡˜ ·ÓÈ¯ÓÂ˘Ù¤˜ Ë ¤ÍÔ‰Ô˜ ÙˆÓ ÔÔ›ˆÓ Û˘Ó‰¤ÂÙ·È ÌÂ
ÊˆÙÔÔÏÏ·Ï·ÛÈ·ÛÙ‹, ÒÛÙÂ Ë ÂÓ¤ÚÁÂÈ· ÙˆÓ ·ÎÙ›ÓˆÓ (Á) Ó· ÌÂÙ·ÙÚ·Â› ÛÂ ËÏÂÎÙÚÈÎfi
·ÏÌfi ÛÙËÓ ¤ÍÔ‰Ô ÙÔ˘ ÊˆÙÔÔÏÏ·Ï·ÛÈ·ÛÙ‹. √ ·ÏÌfi˜ ÂÓÈÛ¯‡ÂÙ·È Î·È Î·Ù·ÁÚ¿ÊÂÙ·È
‹ ·ÔÚÚ›ÙÂÙ·È ·Ó¿ÏÔÁ· ÌÂ Ì¤ÁÂıÔ˜ ÙÔ˘.
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∆Ô Î¿ıÂ ÈÛfiÙÔÔ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Û˘ÁÎÂÓÙÚÒÓÂÙ·È ÛÂ ÔÚÈÛÌ¤ÓÔ˘˜ ÈÛÙÔ‡˜ ÙËÓ
ÂÈÎfiÓ· ÙˆÓ ÔÔ›ˆÓ ÂÈı˘ÌÔ‡ÌÂ Ó· Ï¿‚Ô˘ÌÂ. √È ·ÏÌÔ› Ô˘ Î·Ù·ÁÚ¿ÊÔ˘ÌÂ, fiˆ˜ ·-
Ú·¿Óˆ, Ì·˜ ÂÈÙÚ¤Ô˘Ó Ó· Û¯ËÌ·Ù›ÛÔ˘ÌÂ ÙËÓ ÂÈı˘ÌËÙ‹ ÂÈÎfiÓ· ÙÔ˘ ÈÛÙÔ‡.

ªÂÙ·Í‡ ÙÔ˘ ·ÛıÂÓÔ‡˜ Î·È ÙÔ˘ ÎÚ˘ÛÙ¿ÏÏÔ˘ ·ÚÂÌ‚¿ÏÏÔÓÙ·È ÂÛÙÈ·ÛÌ¤ÓÔÈ Î·ÙÂ˘ı˘-
ÓÙ‹ÚÂ˜ (colimators) ·fi ÌfiÏ˘‚‰Ô, ÔÈ ÔÔ›ÔÈ ÂÈÙÚ¤Ô˘Ó Ó· ÂÚ¿ÛÂÈ ÌfiÓÔ Ë ÚˆÙÔÁÂÓ‹˜
(fi¯È Ë ÛÎÂ‰·˙fiÌÂÓË) ·fi ‰È¿ÊÔÚ· ÛÙÚÒÌ·Ù· ÈÛÙÒÓ ·ÎÙÈÓÔ‚ÔÏ›·. ¶·Ú¿ Ù·‡Ù·, Ë Ì¤ıÔ-
‰Ô˜ ·˘Ù‹ ÚÔ‚¿ÏÏÂÈ ÙËÓ ÂÈÎfiÓ· ÙÔ˘ ÈÛÙÔ‡ ÛÂ ‰˘Ô ‰È·ÛÙ¿ÛÂÈ˜ Î·È ‰ÂÓ ‰È·¯ˆÚ›˙ÂÈ ÙÈ˜ ÂÓ-
‰È·Ê¤ÚÔ˘ÛÂ˜ ÂÚÈÔ¯¤˜, ·fi ¿ÏÏÂ˜ Ú·‰ÈÂÓÂÚÁ¤˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È ÂÌÚfi˜ ‹ ›Ûˆ ·’ ·˘-
Ù¤˜, ¤ÙÛÈ ¤¯ÂÈ ÌÈÎÚ‹ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· fiˆ˜ Î·È ÔÈ ÎÏ·ÛÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜. ŸÌˆ˜
ÔÈ ÏËÚÔÊÔÚ›Â˜ Ô˘ Ì·˜ ‰›‰ÂÈ Ë Ì¤ıÔ‰Ô˜ ·˘Ù‹ ÁÈ· ÙÔ ÌÂÙ·‚ÔÏÈÛÌfi ÂÈÏÂÁÌ¤ÓˆÓ ÈÛÙÒÓ
Â›Ó·È ÔÏ‡ ¯Ú‹ÛÈÌÂ˜ ÎÏÈÓÈÎ¿ Î·È ıÂˆÚÔ‡ÓÙ·È Û˘ÌÏËÚˆÌ·ÙÈÎ¤˜ ÂÎÂ›ÓˆÓ Ô˘ ·Ú¤¯Ô˘Ó
¿ÏÏÂ˜ ·ÂÈÎÔÓÈÛÙÈÎ¤˜ Ì¤ıÔ‰ÔÈ ÌÂ ˘„ËÏ‹ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ·.

∆Ô ·ÂÈÎÔÓÈÛÙÈÎfi fiÚÁ·ÓÔ ÙÔ ÔÔ›Ô ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙËÓ ÂÚÈÁÚ·ÊÂ›Û· Ì¤ıÔ‰Ô, Â›-
Ó·È Ë °¿ÌÌ· Camera (™¯‹Ì· 1.4.).

2. ÀÔÏÔÁÈÛÙÈÎ‹ ∆ÔÌÔÁÚ·Ê›· ∂ÎÔÌ‹˜ ¶Ô˙ÈÙÚÔÓ›ˆÓ, Positron

Emission Tomography (PET)

™˘Ó‰˘¿˙ÂÈ Ù· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙˆÓ ÌÂıfi‰ˆÓ ÙË˜ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜, ÌÂ ÙËÓ ÈÎ·Ófi-
ÙËÙ· Ó· ÂÓÙÔ›˙ÂÈ ÌÂ ·ÎÚ›‚ÂÈ· ÙÈ˜ ÂÛÙ›Â˜ ·˘ÍËÌ¤ÓË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ Ú·‰ÈÔ˚ÛÔÙfiˆÓ,
Ô˘ ÙË˜ ‰›ÓÂÈ Ë Ì¤ıÔ‰Ô˜ ·Ó·Î·Ù·ÛÎÂ˘‹˜ ÂÈÏÂÁÌ¤ÓˆÓ ÂÁÎ¿ÚÛÈˆÓ ÙÔÌÒÓ ÙÔ˘ ÛÒÌ·ÙÔ˜
·fi ÔÏÏ¤˜ ÚÔ‚ÔÏ¤˜. ∏ ‚·ÛÈÎ‹ ÏÔÈfiÓ ‰È·ÊÔÚ¿ ÌÂÙ·Í‡ PET Î·È ¿ÏÏˆÓ ‰È·ÁÓˆÛÙÈ-
ÎÒÓ ·ÂÈÎÔÓÈÛÙÈÎÒÓ ÌÂıfi‰ˆÓ fiˆ˜ ÙË˜ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜ Î·È ÙË˜ C.T., ‹ ·ÎfiÌ· Î·È
ÙˆÓ ÂÈÎfiÓˆÓ ¶˘ÚËÓÈÎÔ‡ ™˘ÓÙÔÓÈÛÌÔ‡, Â›Ó·È ÛÙÔÓ Ù‡Ô ÙË˜ ÂÈÎfiÓ·˜ Ô˘ ·Ú¿ÁÂÙ·È. ∏
ƒ∂∆ ÂÎÙÈÌ¿ ÙÈ˜ ·ÏÏ·Á¤˜ ÛÙËÓ ¯ËÌÂ›· Î·È ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÔÚÁ¿ÓˆÓ ÌÂ ÔÏ‡ ˘„ËÏ‹ Â˘-
·ÈÛıËÛ›·, ÂÓÒ Ë C.T. ·ÔÎ·Ï‡ÙÂÈ ÙËÓ ·Ó·ÙÔÌ›· Î·È ÙË ‰ÔÌ‹ ÙˆÓ ÔÚÁ¿ÓˆÓ ÌÂ ÔÏ‡
˘„ËÏ‹ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ·.

2.1. ™‡ÛÙËÌ· ·ÂÈÎÔÓÈÛÙÈÎ‹˜ ÌÂıfi‰Ô˘ PET

µ·ÛÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙË˜ ÌÂıfi‰Ô˘ Â›Ó·È fiÙÈ Ë ËÁ‹ ·ÎÙÈÓÔ‚ÔÏ›·˜ Â›Ó·È Î·Ù·ÓÂ-
ÌËÌ¤ÓË Ì¤Û· ÛÙÔ ·ÓıÚÒÈÓÔ ÛÒÌ·. ∏ ËÁ‹ ·ÎÙÈÓÔ‚ÔÏ›·˜ Â›Ó·È ¤Ó· Ú·‰ÈÂÓÂÚÁfi ÈÛfiÙÔ-
Ô ÙÔ ÔÔ›Ô ‰È·Û¿Ù·È ÂÎ¤ÌÔÓÙ·˜ Ô˙ÈÙÚfiÓÈ·.

ªÂ ÙÔ ÈÛfiÙÔÔ (È¯ÓËı¤ÙË˜) ·˘Ùfi ÂÈÛËÌ·›ÓÔ˘ÌÂ ¯ËÌÈÎ¤˜ ÂÓÒÛÂÈ˜, Û˘Ó‹ıˆ˜ ÁÏ˘Îfi˙Ë
(C6H12√6) ÌÂ ÂÈı˘ÌËÙ‹ ‚ÈÔÏÔÁÈÎ‹ ‰Ú¿ÛË. ∏ ÂÈÛËÌ·ÛÌ¤ÓË ¤ÓˆÛË ÌÂÙ·Ê¤ÚÂÙ·È (™¯‹Ì·
2.1.) ÛÙ· fiÚÁ·Ó· ÂÎÂ›Ó· ÙˆÓ ÔÔ›ˆÓ ÙÈ˜ ‚ÈÔ¯ËÌÈÎ¤˜ ‰ÈÂÚÁ·Û›Â˜ Î·È ÙË ÏÂÈÙÔ˘ÚÁ›· ı¤-
ÏÔ˘ÌÂ Ó· ÂÍÂÙ¿ÛÔ˘ÌÂ. ÃÔÚËÁÔ‡ÓÙ·È ÂÓ‰ÔÊÏÂ‚›ˆ˜ 370 MBq ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ÛÙÔÓ
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·ÛıÂÓ‹, ÙÔ ÔÔ›Ô ÌÂÙ¿ ·fi ÌÈ· ¯ÚÔÓÈÎ‹ ÂÚ›Ô‰Ô ÂÁÎ·ı›ÛÙ·Ù·È ÛÙÔÓ ˘fi ÂÍ¤Ù·ÛË ÈÛÙfi,
Ë Î·Ù·ÓÔÌ‹ ÙÔ˘ ÔÔ›Ô˘ ·ÂÈÎÔÓ›˙ÂÙ·È Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙË˜ ÂÍ¤Ù·ÛË˜.

∆Ô Ô˙ÈÙÚfiÓÈÔ (  0
�1

e) Ô˘ ÂÎ¤ÌÂÙ·È ·fi ÙÔ˘˜ ÈÔ ¿Óˆ È¯ÓËı¤ÙÂ˜, ÔÏ‡ ÁÚ‹ÁÔÚ·
¯¿ÓÂÈ ÙÔ Û‡ÓÔÏÔ ÙË˜ ÂÓ¤ÚÁÂÈ¿˜ ÙÔ˘ ÌÂ ÔÏÏ·Ï¤˜ Û˘ÁÎÚÔ‡ÛÂÈ˜ ÛÙ· ¿ÙÔÌ· ÙˆÓ ÈÛÙÒÓ,
ÂÓÒÓÂÙ·È ÌÂ ¤Ó· ËÏÂÎÙÚfiÓÈÔ (  0�1

e) Î·È ·Ì¤Ûˆ˜ ÂÍ·¸ÏÒÓÔÓÙ·È ·Ú¿ÁÔÓÙ·˜ ‰‡Ô ÊˆÙfiÓÈ·
Á. ∫¿ıÂ ¤Ó· ·fi Ù· ÊˆÙfiÓÈ· ¤¯ÂÈ ÂÓ¤ÚÁÂÈ· 511keV (ÈÛÔ‰‡Ó·ÌË ÌÂ ÙË Ì¿˙· ËÂÚÌ›·˜ ÙÔ˘
ËÏÂÎÙÚÔÓ›Ô˘). ∂ÂÈ‰‹ ‰Â, Ú¤ÂÈ Ó· ‰È·ÙËÚËıÂ› Ë ÔÚÌ‹ Ù· ‰‡Ô ÊˆÙfiÓÈ· ÎÈÓÔ‡ÓÙ·È ÛÂ
·ÓÙ›ıÂÙÂ˜ ‰ÈÂ˘ı‡ÓÛÂÈ˜ (™¯‹Ì· 2.2.).

∆· ÊˆÙfiÓÈ· (Á) ·ÏÏËÏÂÈ‰ÚÔ‡Ó Ì¤Ûˆ ÙÔ˘ ÊˆÙÔËÏÂÎÙÚÈÎÔ‡ Ê·ÈÓÔÌ¤ÓÔ˘ Î·È ÙÔ˘ Ê·È-
ÓÔÌ¤ÓÔ˘ Compton ÌÂ ÙÔ˘˜ ‚ÈÔÏÔÁÈÎÔ‡˜ ÈÛÙÔ‡˜, ÂÍ¤Ú¯ÔÓÙ·È ·fi ÙÔÓ ·ÛıÂÓ‹ Î·È ÚÔ-
ÛÎÚÔ‡Ô˘Ó Û’ ¤Ó· ˙Â‡ÁÔ˜ ·ÓÈ¯ÓÂ˘ÙÒÓ ˘„ËÏ‹˜ ÂÓ¤ÚÁÂÈ·˜ Ô˘ Â›Ó·È ÙÔÔıÂÙËÌ¤ÓÔÈ ·ÓÙÈ-
‰È·ÌÂÙÚÈÎ¿, Ì·˙› ÌÂ ÔÏÏ¿ ¿ÏÏ· Ù¤ÙÔÈ· ˙Â‡ÁË, ÛÂ ‰È¿Ù·ÍË ‰·ÎÙ˘Ï›Ô˘ Ô ÔÔ›Ô˜ ÂÚÈ-
‚¿ÏÏÂÈ ÙÔÓ ·ÛıÂÓ‹ (™¯‹Ì· 2.3.). ∞Ó¿ ‰‡Ô ÔÈ ·ÓÈ¯ÓÂ˘Ù¤˜ Â›Ó·È Û˘Ó‰Â‰ÂÌ¤ÓÔÈ ÌÂÙ·Í‡ ÙÔ˘˜
Î·È ÔÈ ¤ÍÔ‰Ô› ÙÔ˘˜ Ô‰ËÁÔ‡ÓÙ·È ÛÂ Î‡ÎÏˆÌ· Û‡ÌÙˆÛË˜. ∆Ô Î‡ÎÏˆÌ· ·˘Ùfi ‰È·ı¤ÙÂÈ ‰‡Ô
ÂÈÛfi‰Ô˘˜ Î·È Ì›· ¤ÍÔ‰Ô, Ë ÔÔ›· ·Ú¤¯ÂÈ ¤Ó· ·ÏÌfi ÌfiÓÔ ÂÊfiÛÔÓ ÔÈ Â›ÛÔ‰ÔÈ ‰ÈÂÁÂÚıÔ‡Ó
Ù·˘ÙÔ¯ÚfiÓˆ˜. ŸÙ·Ó ‰ËÏ·‰‹ ÙÔ Û˘Ó‰Â‰ÂÌ¤ÓÔ ˙Â‡ÁÔ˜ ·ÓÈ¯ÓÂ˘ÙÒÓ ‰Â¯ıÂ› Ù·˘ÙÔ¯ÚfiÓˆ˜
(Î·Ù’ Ô˘Û›· Ì¤Û· ÛÂ ÌÂÚÈÎ¿ nsec) ‰‡Ô ÊˆÙfiÓÈ· Á ˘„ËÏ‹˜ ÂÓ¤ÚÁÂÈ·˜. ∆fiÙÂ ÌÔÚÔ‡ÌÂ Ó·
ıÂˆÚ‹ÛÔ˘ÌÂ fiÙÈ Ù· ÊˆÙfiÓÈ· ÚÔ‹Ïı·Ó ·fi ÙÔ ›‰ÈÔ ÛÙÈÁÌÈfiÙ˘Ô ÂÍ·˛ÏˆÛË˜. ∞˘Ùfi ÙÔ
Û˘Ì‚¿Ó ÚÔÛ‰ÈÔÚ›˙ÂÙ·È fiÙÈ ÎÂ›Ù·È ¿Óˆ ÛÙËÓ Â˘ıÂ›· Ô˘ Û˘Ó‰¤ÂÈ ÙÔ˘˜ ‰‡Ô ·˘ÙÔ‡˜ ·ÓÈ-
¯ÓÂ˘Ù¤˜ (™¯‹Ì· 2.4.). ŸÏÂ˜ ‰Â ÔÈ ·ÎÙ›ÓÂ˜ Á Ô˘ ÂÎ¤ÌÔÓÙ·È ·fi ¤Ó·Ó fiÁÎÔ Ô˘ ÂÚÈ-
‚¿ÏÏÂÈ ·˘Ù‹ ÙËÓ Â˘ıÂ›· Î·Ù·ÁÚ¿ÊÔÓÙ·È ·fi ÙÔ ›‰ÈÔ ˙Â‡ÁÔ˜ ·ÓÈ¯ÓÂ˘ÙÒÓ. ∂ÔÌ¤Óˆ˜ Î¿-
ıÂ ·ÓÈ¯ÓÂ˘Ù‹˜ ÚÔ‚¿ÏÏÂÈ ÙËÓ Î·Ù·ÓÔÌ‹ ÙÔ˘ Ú·‰ÈÂÓÂÚÁÔ‡ ÈÛÔÙfiÔ˘ Î·Ù¿ Ì‹ÎÔ˜ ·˘Ù‹˜
ÙË˜ Â˘ıÂ›·˜ Ô˘ ÙÔ˘˜ ÂÓÒÓÂÈ. ªÂÙ¿ ÙËÓ Î·Ù·ÁÚ·Ê‹ ÔÏÏÒÓ Ù¤ÙÔÈˆÓ ÚÔ‚ÔÏÒÓ ÙÔ˘ Ú·-
‰ÈÔ˚ÛfiÙÔÔ˘, Û‡ÌÊˆÓ· ÌÂ ÙË ‰È·ÓÔÌ‹ ÙÔ˘ ÛÙÔ˘˜ ÈÛÙÔ‡˜ ÙË˜ ÂÁÎ¿ÚÛÈ·˜ ‰È·ÙÔÌ‹˜ ÙÔ˘
·ÛıÂÓÔ‡˜ Ô˘ ¤¯Ô˘ÌÂ ÂÈÏ¤ÍÂÈ, Â›Ó·È ‰˘Ó·Ùfi Ó· ·Ó·Î·Ù·ÛÎÂ˘·ÛıÂ› ÂÈÎfiÓ· Ô˘ ‰Â›¯ÓÂÈ
·˘Ù‹ ÙË ‰È·ÓÔÌ‹ ÛÙË ÂÈÏÂÁÌ¤ÓË ÂÁÎ¿ÚÛÈ· ‰È·ÙÔÌ‹ ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÙÈ˜ ‹‰Ë ÁÓˆÛÙ¤˜
ÌÂıfi‰Ô˘˜ ÙË˜ ˘ÔÏÔÁÈÛÙÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜ (C.T.).

∞˘Ùfi Ô˘ ¯·Ú·ÎÙËÚ›˙ÂÈ È‰È·ÈÙ¤Úˆ˜ ÙËÓ ·ÂÈÎÔÓÈÛÙÈÎ‹ ·˘Ù‹ Ì¤ıÔ‰Ô Â›Ó·È Ë ¯Ú‹ÛË
È¯ÓËıÂÙÒÓ Ô˘ ÂÎ¤ÌÔ˘Ó Ô˙ÈÙÚfiÓÈ·. ∆· Ú·‰ÈÔ˚ÛfiÙÔ· Ù· ÔÔ›· Û˘Ó‹ıˆ˜ ¯ÚËÛÈÌÔ-
ÔÈÔ‡ÓÙ·È Â›Ó·È Ù· ·Ó·ÊÂÚfiÌÂÓ· ÛÙÔÓ ¶›Ó·Î· 2.1.

¶›Ó·Î·˜ 2.1.

ƒ·‰ÈÔ˚ÛfiÙÔ· ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓ· ÛÙËÓ ƒ∂∆

ƒ·‰ÈÔ˚ÛfiÙÔ· ÃÚfiÓÔ˜ ˘Ô‰ÈÏ·ÛÈ·ÛÌÔ‡ min ª¤ÁÈÛÙË ÂÓ¤ÚÁÂÈ· Ô˙ÈÙÚÔÓ›ˆÓ MeV
11C 20,3 0,96
13N 9,97 1,19
15D 2,03 1,70
18F 109,8 0,64

82Rb 1,26 3,15
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™ÙÈ˜ ÎÏÈÓÈÎ¤˜ ‰È·ÁÓˆÛÙÈÎ¤˜ ÂÍÂÙ¿ÛÂÈ˜ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Â˘Ú¤ˆ˜ Ë ÁÏ˘Îfi˙Ë ÂÈÛËÌ·-
ÛÌ¤ÓË ÌÂ 18F (ÊıÔÚÈÔ‰ÂÛÔÍ˘ÁÏ˘Îfi˙Ë). ∏ Ô˘Û›· ·˘Ù‹ ÚÔÛÏ·Ì‚¿ÓÂÙ·È ·fi Ù· Î‡ÙÙ·Ú·
Ù· ÔÔ›· ÙËÓ ÌÂÙ·‚ÔÏ›˙Ô˘Ó fiˆ˜ Î·È ÙË ÌË Ú·‰ÈÂÓÂÚÁfi ÁÏ˘Îfi˙Ë. ∫·Ù¿ ÚÔÙ›ÌËÛË Ë
ÁÏ˘Îfi˙Ë Û˘ÁÎÂÓÙÚÒÓÂÙ·È ÛÂ Î‡ÙÙ·Ú· ÌÂ ˘„ËÏfi Ú˘ıÌfi ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙË˜, fiˆ˜ Ù· Î·Ú-
ÎÈÓÈÎ¿ Î‡ÙÙ·Ú·. ∏ Ì¤ıÔ‰Ô˜ ÂÔÌ¤Óˆ˜ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÁÈ· ÙËÓ ÂÈÛ‹Ì·ÓÛË fiÁÎˆÓ
ÚˆÙÔÁÂÓÒÓ Î·È ÌÂÙ·ÛÙ·ÙÈÎÒÓ, ˆ˜ Â›ÛË˜ ÁÈ· ÙË ÌÂÏ¤ÙË ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ Î·È ÙˆÓ ÓfiÛˆÓ
Ô˘ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È Û’ ·˘ÙfiÓ [.¯. Alzhemier (™¯‹Ì·Ù· 2.5., 2.6., 2.8.)].

2.2. ªÂÈÔÓÂÎÙ‹Ì·Ù· ÙË˜ ÌÂıfi‰Ô˘

·) µ·ÛÈÎfi ÌÂÈÔÓ¤ÎÙËÌ· Â›Ó·È Ô ‚Ú·¯‡˜ ¯ÚfiÓÔ˜ ˘Ô‰ÈÏ·ÛÈ·ÛÌÔ‡ ÙˆÓ ÈÛÔÙfiˆÓ Ù·
ÔÔ›· ÂÎ¤ÌÔ˘Ó Ô˙ÈÙÚfiÓÈ·, fiˆ˜ Ê·›ÓÂÙ·È Î·È ÛÙÔÓ ¶›Ó·Î· 1. ∞˘Ùfi ··ÈÙÂ› ÙËÓ
ÂÁÎ·Ù¿ÛÙ·ÛË ÂÈ‰ÈÎÔ‡ Î˘ÎÏfiÙÚÔ˘ (™¯‹Ì· 2.7.) ÏËÛ›ÔÓ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ÙË˜ ÙÔÌÔÁÚ·-
Ê›·˜ ƒ∂∆ ÁÈ· Ó· ·Ú¿ÁÔÓÙ·È Ù· ÂÈı˘ÌËÙ¿ ÈÛfiÙÔ·. ∆ËÓ ˘„ËÏ‹ ·˘Ù‹ ‰·¿ÓË Â›Ó·È
ÔÏ‡ ‰‡ÛÎÔÏÔ Ó· ÂˆÌÈÛıÔ‡Ó Ù· ÓÔÛËÏÂ˘ÙÈÎ¿ È‰Ú‡Ì·Ù· (ÛÙËÓ ∂ÏÏ¿‰· ÌfiÓÔ ¤Ó· ›‰Ú˘-
Ì· ¤¯ÂÈ ƒ∂∆) Î·È ÂÚÈÔÚ›˙ÂÙ·È Ë ¯Ú‹ÛË ÙË˜ ÌÂıfi‰Ô˘. ∂˘Ù˘¯Ò˜ ÙÔ 18F ¤¯ÂÈ Ì·ÎÚfiÙÂÚÔ
¯ÚfiÓÔ ̇ ˆ‹˜ Î·È ÚÔÏ·‚·›ÓÔ˘Ó Ó· ̄ ÚËÛÈÌÔÔÈ‹ÛÔ˘Ó ÙÔ ÈÛfiÙÔÔ ÂÚÈÛÛfiÙÂÚ· ÙÔ˘ ÂÓfi˜
È‰Ú‡Ì·Ù· ¤¯ÔÓÙ·˜ ÚfiÛ‚·ÛË ÛÙÔ ›‰ÈÔ Î‡ÎÏÔÙÚÔ, ÌÂÈÒÓÔÓÙ·˜ ÂÓ Ì¤ÚÂÈ ÙÔ ÎfiÛÙÔ˜.

‚) ∏ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· ÙË˜ ƒ∂∆ ÂÍ·ÚÙ¿Ù·È ·fi ÙË ¯Ú‹ÛÈÌË ÂÈÊ¿ÓÂÈ· ÙˆÓ ·ÓÈ-
¯ÓÂ˘ÙÒÓ Î·È ÙÔÓ ·ÚÈıÌfi ÙˆÓ ÚÔ‚ÔÏÒÓ Ô˘ ÌÔÚÔ‡Ó Ó· Î·Ù·ÁÚ·ÊÔ‡Ó ·fi ¤Ó· Ù¤-
ÙÔÈÔ Û‡ÛÙËÌ·. ¢˘ÛÌÂÓÒ˜ fiÌˆ˜ ÂÈ‰Ú¿ ÁÈ· ÙË ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· Î·È ÙÔ fiÙÈ ÙÔ
Ô˙ÈÙÚfiÓÈ· Ù·ÍÈ‰Â‡Ô˘Ó ÌÈ· ÌÈÎÚ‹ ·fiÛÙ·ÛË (�1 � 2mm) ·fi ÙÔ ÛËÌÂ›Ô ·Ú·Áˆ-
Á‹˜ ÙˆÓ Ì¤¯ÚÈ Ó· ÂÍ·¸ÏˆıÔ‡Ó. ∂›ÛË˜, ÔÈ ·ÎÙ›ÓÂ˜ (Á) Ô˘ ·Ú¿ÁÔÓÙ·È ‰ÂÓ ÂÎ¤-
ÌÔÓÙ·È ¿ÓÙ· ·ÎÚÈ‚Ò˜ Î·Ù¿ 180Æ. ªÔÚÔ‡Ó Ù¤ÏÔ˜ Ó· Êı¿ÛÔ˘Ó Ù·˘ÙÔ¯ÚfiÓˆ˜
ÛÙÔ˘˜ ·ÓÈ¯ÓÂ˘Ù¤˜ ‰‡Ô ÊˆÙfiÓÈ· ·ÊÔ‡ ¤¯Ô˘Ó ˘ÔÛÙÂ› ÛÎÂ‰¿ÛÂÈ˜ ÛÂ ËÏÂÎÙÚfiÓÈ· ÙˆÓ
·ÙfiÌˆÓ ÙˆÓ ÈÛÙÒÓ. ∆fiÙÂ Û¯ËÌ·Ù›˙Ô˘Ó ‰˘ÛÌÂÓ¤˜ ÁÈ· ÙËÓ ÂÈÎfiÓ· ÙË˜ ÙÔÌÔÁÚ·Ê›·˜
˘fiÛÙÚˆÌ·. ∂ÔÌ¤Óˆ˜ ÂÎ ÙË˜ Ê‡ÛË˜ ÙË˜ Ë Ì¤ıÔ‰Ô˜ ÂÚÈ¤¯ÂÈ ÛÊ¿ÏÌ·Ù· ˆ˜ ÚÔ˜ ÙÈ˜
Ú·ÁÌ·ÙÈÎ¤˜ ı¤ÛÂÈ˜ ÙÔ˘ Ú·‰ÈÂÓÂÚÁÔ‡ ÈÛÔÙfiÔ˘ Ì¤Û· ÛÂ Î¿ıÂ ÙÔÌ‹.

∏ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· ÙË˜ ƒ∂∆ Â›Ó·È ÙË˜ Ù¿ÍË˜ ÌÂÚÈÎÒÓ ¯ÈÏÈÔÛÙÒÓ, ÂÓÒ ÙË˜ ˘Ô-
ÏÔÁÈÛÙÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜ Â›Ó·È ÌfiÏÈ˜ 0,5-1 mm. ∆Ô ÎfiÛÙÔ˜ ÌÈ·˜ ÂÍ¤Ù·ÛË˜ ƒ∂∆ ÛÙËÓ
∂ÏÏ¿‰· ·Ó¤Ú¯ÂÙ·È ÛÂ 2.000€.

2.3. ™˘Ó‰˘·ÛÌfi˜ ƒ∂∆ ÌÂ ∞ÍÔÓÈÎ‹ ∆ÔÌÔÁÚ·Ê›· (C.T.)

∏ ·Í›· ÙË˜ ƒ∂∆ ·˘Í¿ÓÂÙ·È ÌÂ ÙËÓ ÚÔÛı‹ÎË ·Ó·ÙÔÌÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ Ô˘ ÚÔ-
ÛÊ¤ÚÂÈ Ô ·ÍÔÓÈÎfi˜ ÙÔÌÔÁÚ¿ÊÔ˜. ∆ÂÏÂ˘Ù·›·˜ ÙÂ¯ÓÔÏÔÁ›·˜ ÌË¯·Ó‹Ì·Ù· Û˘Ó‰˘¿˙Ô˘Ó ƒ∂∆
Î·È C.T. ÛÙÔ ›‰ÈÔ ÌË¯¿ÓËÌ·. ∆fiÙÂ ÏÂÈÙÔ˘ÚÁÈÎ¤˜ Î·È ·Ó·ÙÔÌÈÎ¤˜ ÂÈÎfiÓÂ˜ ·ÔÎÙÒÓÙ·È Ì¤-
Û· ÛÙËÓ ›‰È· ¯ÚÔÓÈÎ‹ ÂÚ›Ô‰Ô (ÙË˜ ÂÍ¤Ù·ÛË˜) ÌÂ Ù·˘Ùfi¯ÚÔÓË ÚÔ‚ÔÏ‹ ÙˆÓ ÂÈÎfiÓˆÓ ÙˆÓ
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‰‡Ô ÌË¯·ÓËÌ¿ÙˆÓ, ÂÍ·ÛÊ·Ï›˙ÔÓÙ·˜ ÙË ‰˘Ó·ÙfiÙËÙ· Û˘ÓÂÎÙ›ÌËÛË˜, ÌÂ ·ÔÙ¤ÏÂÛÌ· ÌÂ-
Á·Ï‡ÙÂÚË ‰È·ÁÓˆÛÙÈÎ‹ ·ÎÚ›‚ÂÈ· (™¯‹Ì·Ù· 2.8., 2.9. Î·È 2.10.). ™Â ¤Ó· ÌfiÓÔ ¡ÔÛËÏÂ˘ÙÈ-
Îfi ÿ‰Ú˘Ì· Û’ fiÏË ÙËÓ ∂ÏÏ¿‰· ˘¿Ú¯ÂÈ ·˘Ùfi ÙÔ ÌË¯¿ÓËÌ·, PET/C.T.

2.4. ∞ÎÙÈÓÔÚÔÛÙ·Û›· ÁÈ· ÙËÓ ƒ∂∆

∆Ô Ú·‰ÈÔ˚ÛfiÙÔÔ ¯ÔÚËÁÂ›Ù·È ÂÓ‰ÔÊÏÂ‚›ˆ˜ ÛÙÔÓ ·ÛıÂÓ‹ Î·È ÂÎÙ›ıÂÙ·È ÔÏfiÎÏËÚÔ ÙÔ
·ÓıÚÒÈÓÔ ÛÒÌ· ÛÙËÓ ·ÎÙÈÓÔ‚ÔÏ›·. ∂ÂÈ‰‹ fiÌˆ˜ Ô ¯ÚfiÓÔ˜ ˘Ô‰ÈÏ·ÛÈ·ÛÌÔ‡ ÙË˜ Ú·-
‰ÈÂÓ¤ÚÁÂÈ·˜ Â›Ó·È ÔÏ‡ ÌÈÎÚfi˜, Ë Û˘ÓÔÏÈÎ¿ ·ÔÚÚÔÊÔ‡ÌÂÓË ‰fiÛË Â›Ó·È ÌÈÎÚ‹ Î·È ‰ÂÓ
ÂËÚÂ¿˙ÂÈ ÙÈ˜ ÏÂÈÙÔ˘ÚÁ›Â˜ ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡.

ŸÙ·Ó fiÌˆ˜ Ë ·ÛıÂÓ‹˜ Â›Ó·È ¤ÁÎ˘Ô˜ ‹ ıËÏ¿˙ÂÈ, Ú¤ÂÈ Ó· ÙÔ ·Ó·Ê¤ÚÂÈ ÛÙÔÓ È·ÙÚfi, Ô
ÔÔ›Ô˜ Î·È ı· ·ÔÊ¿ÛÈÛÂÈ ÁÈ· ÙËÓ ÂÍ¤Ù·ÛË Û˘ÓÂÎÙÈÌÒÓÙ·˜ ÙËÓ fiÏË Î·Ù¿ÛÙ·ÛË Î·Ù¿ Â-
Ú›ÙˆÛË.

∂Ó‰ÂÈÎÙÈÎ¿ ·Ó·Ê¤ÚÔ˘ÌÂ fiÙÈ Ë Û˘ÓÔÏÈÎ‹ ÔÏfiÛˆÌË ‰fiÛË Ô˘ Ï·Ì‚¿ÓÂÙ·È ÛÂ ÌÈ· Ù¤-
ÙÔÈ· ÂÍ¤Ù·ÛË ˘ÔÏÔÁ›˙ÂÙ·È ÛÂ 7mSv, ÂÓÒ ÛÂ ÌÈ· ·Ï‹ ·ÎÙÈÓÔÁÚ·Ê›· ıÒÚ·ÎÔ˜ Â›Ó·È
0,02mSv, ÛÂ ÌÈ· ·ÍÔÓÈÎ‹ ÙÔÌÔÁÚ·Ê›· (C.T.) ıÒÚ·ÎÔ˜ 8mSv ‹ Ë ÂÙ‹ÛÈ· ‰fiÛË ÁÈ· Ù· ÏË-
ÚÒÌ·Ù· ˘ÂÚ·ÙÏ·ÓÙÈÎÒÓ ·ÂÚÔÔÚÈÎÒÓ ÏËÚˆÌ¿ÙˆÓ 7,8mSv (∞fi ÙÔ National
Radiological Protection Board ÙÔ˘ U.K.).

™˘ÌÂÚ¿ÛÌ·Ù·

∆Ô ÎfiÛÙÔ˜ ÌÈ·˜ ÂÍ¤Ù·ÛË˜ ƒ∂∆ Â›Ó·È ˘„ËÏfi Î·È Ë ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ¿ ÙË˜ ÛÂ ·Ó·-
ÙÔÌÈÎ¤˜ ‰È·ÊÔÚ¤˜ Â›Ó·È ÌÈÎÚfiÙÂÚË ÂÎÂ›ÓË˜ ÙË˜ ÀÔÏÔÁÈÛÙÈÎ‹˜ ∆ÔÌÔÁÚ·Ê›·˜ (C.T.) ‹
Î·È ÙË˜ ª·ÁÓËÙÈÎ‹˜ ∆ÔÌÔÁÚ·Ê›·˜ (ªRI), fiÌˆ˜ Â›Ó·È:

– ∏ ÌÔÓ·‰ÈÎ‹ Ì¤ıÔ‰Ô˜ ÌÂ ÙËÓ ÔÔ›· Ï·Ì‚¿ÓÔ˘ÌÂ ÙËÓ ·ÂÈÎfiÓÈÛË ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡
ÙˆÓ ‚ÈÔÏÔÁÈÎÒÓ ÈÛÙÒÓ ÙÔ˘ ·ÓıÚÒÔ˘ (.¯. ÂÁÎÂÊ¿ÏÔ˘ ‹ Î·Ú‰È¿˜).

– ∏ Î·Ï‡ÙÂÚË Ì¤ıÔ‰Ô˜ Ô˘ ·ÂÈÎÔÓ›˙ÂÈ ˘ÂÚÌÂÙ·‚ÔÏÈÎÔ‡˜ ÈÛÙÔ‡˜ ÛÙËÓ ÁÏ˘Îfi˙Ë (Î·Ú-
ÎÈÓÈÎ¿ Î‡ÙÙ·Ú·) ÚÈÓ ·ÎfiÌË Á›ÓÔ˘Ó ÔÚ·Ù¿ ·fi ¿ÏÏÔ˘˜ ÙÚfiÔ˘˜.
∏ ƒ∂∆ ‰ËÏ·‰‹ Û˘ÌÂÚ·ÛÌ·ÙÈÎ¿ ·ÂÈÎÔÓ›˙ÂÈ ÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ·ıÔÏÔÁÈÎÒÓ

ÈÛÙÒÓ, ÂÓÒ Ë C.T. Î·È ªRI ÌÔÚÔ‡Ó Ó· ·ÂÈÎÔÓ›˙Ô˘Ó ÙÈ˜ ÌÔÚÊÔÏÔÁÈÎ¤˜ ÌÂÙ·‚ÔÏ¤˜ ÙˆÓ
›‰ÈˆÓ ÈÛÙÒÓ Ô˘ ¤¯Ô˘Ó ÚÔÛ‚ÏËıÂ› ·fi ÙË ÓfiÛÔ. ª·˜ ‰›‰ÂÈ Â›ÛË˜ ÙË ‰˘Ó·ÙfiÙËÙ· Ó·
‰Ô‡ÌÂ ÙËÓ ÂÈÎfiÓ· ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ Ì·˜ fiÙ·Ó ÛÎ¤ÊÙÂÙ·È ‹ fiÙ·Ó Ï‡ÓÂÈ ·ÛÎ‹ÛÂÈ˜ Ê˘ÛÈÎ‹˜.

√ Û˘Ó‰˘·ÛÌfi˜ ƒ∂∆/C.T. Û’ ¤Ó· ÌË¯¿ÓËÌ· ·Ô‰ÂÈÎÓ‡ÂÙ·È ¤Ó· ÛÔ˘‰·›Ô Ì¤ÛÔ ÌÂ
ÔÏÏ¤˜ ÎÏÈÓÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜ ÛÙËÓ ¡Â˘ÚÔÏÔÁ›·, ∫·Ú‰ÈÔÏÔÁ›·, ∞ÎÙÈÓÔıÂÚ·Â›·, ÙÔÓ
ÂÓÙÔÈÛÌfi ÚˆÙÔ·ıÒÓ Î·È ÌÂÙ·ÛÙ·ÙÈÎÒÓ fiÁÎˆÓ (·ÎÚÈ‚‹˜ ı¤ÛË, Ì¤ÁÂıÔ˜, ¯·Ú·ÎÙ‹-
Ú·˜, ¤ÎÙ·ÛË ÙË˜ ÓfiÛÔ˘, ÔÔ˘‰‹ÔÙÂ ÛÙÔ ÛÒÌ·), ÌÂÈÒÓÔÓÙ·˜ Î·Ù¿ 50% ÙË ‰È¿ÚÎÂÈ· ÛÂ
Û¯¤ÛË ÌÂ ¿ÏÏÂ˜ ÂÍÂÙ¿ÛÂÈ˜ ÂÍ·ÛÊ·Ï›˙ÔÓÙ·˜ ÌÂÁ·Ï‡ÙÂÚË ¿ÓÂÛË ÛÙÔÓ ·ÛıÂÓ‹. ÀfiÛ¯ÂÙ·È
‰Â Ó· ‰ÒÛÂÈ Ï‡ÛË ÛÙËÓ Î·Ù·ÓfiËÛË ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ ·ÓıÚÒÈÓÔ˘ ÂÁÎÂÊ¿ÏÔ˘ Î·È ÙÔ˘
ÔÚÁ·ÓÈÛÌÔ‡ Ì·˜ ÁÂÓÈÎfiÙÂÚ·.
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™¯‹Ì· 1.1. ∞ÎÙÈÓÔÁÚ·Ê›· ıÒÚ·Î·

™¯‹Ì· 1.2. ∏ ‚·ÛÈÎ‹ ÁÂˆÌÂÙÚ›· Û’ ¤Ó· ·ÍÔÓÈÎfi ÙÔÌÔÁÚ¿ÊÔ.

(·) ∏ Ï˘¯Ó›· ·ÎÙ›ÓˆÓ Ã Î·È ÔÈ ·ÓÈ¯ÓÂ˘Ù¤˜ 

‰È·ÁÚ¿ÊÔ˘Ó 360Æ, Á‡Úˆ ·fi ÙÔÓ ·ÛıÂÓ‹ Î·Ù¿ ÙËÓ ÂÍ¤Ù·ÛË.

(‚) §‹„Ë ÂÁÎ¿ÚÛÈ·˜ ÙÔÌ‹˜ ·ÛıÂÓÔ‡˜ ÂÛÙÈ·ÛÌ¤ÓË ÛÙËÓ ÂÚÈÔ¯‹ ÙÔ˘ ◊·ÙÔ˜.

™¯‹Ì· 1.3. ∆Ô ÌË¯¿ÓËÌ· ÙË˜ ·ÍÔÓÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜
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™¯‹Ì· 1.4. °¿ÌÌ· Camera.

™¯‹Ì· 2.1. ∂ÈÛ‹Ì·ÓÛË ‚-D-ÁÏ˘Îfi˙Ë˜ ÌÂ 18F.

™¯‹Ì· 2.2. ∂ÎÔÌ‹ Î·È ÂÍ·˛ÏˆÛË Ô˙ÈÙÚÔÓ›Ô˘.
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™¯‹Ì· 2.3. ŒÓ· „ËÊÈ·Îfi Û‡ÛÙËÌ· ƒ∂∆.

™¯‹Ì· 2.4. ¢È·ÁÚ·ÌÌ·ÙÈÎ‹ ·ÂÈÎfiÓÈÛË ÙË˜ ·Ó›¯ÓÂ˘ÛË˜ ÌÂ Û‡ÌÙˆÛË. 
∆Ô ·ÛÙÂÚ¿ÎÈ ÙË˜ ÂÈÎfiÓ·˜ Â›Ó·È ÂÎÂ›ÓÔ Ô˘ ÙÂÏÈÎ¿ ÚÔ‚¿ÏÏÂÙ·È.

™¯‹Ì· 2.5. ƒ∂∆ ÂÁÎÂÊ¿ÏÔ˘
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™¯‹Ì· 2.6. ¢È¿ÁÚ·ÌÌ· ÚÔ‹˜ ‰Â‰ÔÌ¤ÓˆÓ Î·È ·Ú¯ÂÈÔı¤ÙËÛË˜ ÌÂÏ¤ÙË˜ Î·È ÂÚ·ÈÙ¤Úˆ ·Ó¿Ï˘ÛË˜

ÂÈÎfiÓˆÓ ÙÔÌÔÁÚ·Ê›·˜ ÂÎÔÌ‹˜ Ô˙ÈÙÚÔÓ›ˆÓ. ∏ ‰È·˚‰Ú˘Ì·ÙÈÎ‹ ‰ÈÎÙ‡ˆÛË ˘ÔÏÔÁÈÛÙÒÓ ÌÂ

ÎÏÈÓÈÎ¿ ‰Â‰ÔÌ¤Ó· ÙˆÓ ·ÛıÂÓÒÓ, ‰›‰ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ·ÓÙ·ÏÏ·Á‹˜ ÏËÚÔÊÔÚÈÒÓ Ô˘

‰ÈÂ˘ÎÔÏ‡ÓÔ˘Ó ÙË ‰È¿ÁÓˆÛË Î·È ıÂÚ·Â›·.

™¯‹Ì· 2.7. TÔ Î‡ÎÏÔÙÚÔÓ.
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™¯‹Ì· 2.8. £¿Ï·ÌÔ˜ ∆ÔÌÔÁÚ·Ê›·˜ ∂ÎÔÌ‹˜ ¶Ô˙ÈÙÚÔÓ›ˆÓ.

™¯‹Ì· 2.9. ¢È¿Ù·ÍË PET/C.T.
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A. B.

™¯‹Ì· 2.10. EÍ¤Ù·ÛË ·ÛıÂÓÔ‡˜ ÌÂ Î·ÚÎ›ÓÔ ÔˆıËÎÒÓ ·fi ÌË¯¿ÓËÌ· PET/CT.

A. EÈÎfiÓ· ÙË˜ ∞ÍÔÓÈÎ‹˜ ∆ÔÌÔÁÚ·Ê›·˜.

µ. ∂ÈÎfiÓ· ÙË˜ ›‰È·˜ ÂÚÈÔ¯‹˜ ÌÂ PET.
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AÏÁfiÚÈıÌÔ˜ ¢ÔÎÈÌÒÓ Î·È ¢ÈÔÚıÒÛÂˆÓ
™Ê·ÏÌ¿ÙˆÓ ™˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘-∞WELD

ª. ∫ÔÓÙ¤ÛË˜
∆.∂.π. ¶ÂÈÚ·È¿

¢. ¶··¯Ú‹ÛÙÔ˜
∆.∂.π. ¶ÂÈÚ·È¿

µ. ∆ÛÔ˘Î·Ï¿˜
∞Î·‰ËÌ›· ∂ÌÔÚÈÎÔ‡ ¡·˘ÙÈÎÔ‡

¶ÂÚ›ÏË„Ë

™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ Ô˘ ¤ÁÈÓÂ ÛÙ· Ï·›ÛÈ· ÙÔ˘ ÚÔÁÚ¿ÌÌ·ÙÔ˜ ∞ƒÃπª∏¢∏ π* ·-
ÚÔ˘ÛÈ¿˙ÂÙ·È ¤Ó·˜ ·ÏÁfiÚÈıÌÔ˜ ·Ó·˙‹ÙËÛË˜ (Algorithm WELDing) ÁÈ· ÙËÓ ‰È·‰ÈÎ·Û›·
‰ÔÎÈÌÒÓ-‰ÈÔÚıÒÛÂˆÓ ·Ú·Ì¤ÙÚˆÓ ÛÊ·ÏÌ¿ÙˆÓ ÌÂ ÂÊ·ÚÌÔÁ‹ ÛÙËÓ Û˘ÁÎfiÏÏËÛË ·ÏÔ˘-
ÌÈÓ›Ô˘ ÛÙËÓ Ó·˘ËÁÈÎ‹ ‚ÈÔÌË¯·Ó›·. ∂ÈÏ¤ÔÓ Á›ÓÂÙ·È Ë ÂÚÈÁÚ·Ê‹ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜
ÛÙÔ ¯ÒÚÔ ÙË˜ ÙÂ¯ÓËÙ‹˜ ÓÔËÌÔÛ‡ÓË˜, Ë ÌÂıÔ‰ÔÏÔÁ›· ·Ó··Ú¿ÛÙ·ÛË˜ ÙË˜ ÁÓÒÛË˜ fiÛÔ
Î·È Ô ·ÏÁfiÚÈıÌfi˜ Ô˘ ˘ÏÔÔÈÂ› ÙÔÓ  ÌË¯·ÓÈÛÌfi Î·ÓfiÓˆÓ. ∆ÂÏÈÎfi˜ ÛÙfi¯Ô˜ Â›Ó·È Ë ·Ó¿-
Ù˘ÍË ¤ÌÂÈÚÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·Ó·ÁÓÒÚÈÛË˜ ÂÎÙ›ÌËÛË˜ Î·È ‰ÈfiÚıˆÛË˜ ÛÊ·ÏÌ¿ÙˆÓ Û˘-
ÁÎÔÏÏËÙÒÓ Î·Ù·ÛÎÂ˘ÒÓ ·ÏÔ˘ÌÈÓ›Ô˘ ÁÈ· ÂÎ·È‰Â˘ÙÈÎ‹ ¯Ú‹ÛË. 

Abstract

A search algorithm named AWELD (Algorithm WELDing) has been developed under
the frame of ARCHIMEDES I* project. The AWELD algorithm is aimed to correlate
aluminum welding process parameters - welding defects, as well as to contribute to better
welding defects’ diagnosis and alleviation. Furthermore, the problem description in the
field of artificial intelligence, the methodology of knowledge representation, as well as the
algorithm that materialize the rules mechanism is presented. The target of this work is the
development of an expert system for the identification, assessment, and correction of
aluminum welding defects.
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§¤ÍÂÈ˜ ∫ÏÂÈ‰È¿:

∆Â¯ÓËÙ‹ ¡ÔËÌÔÛ‡ÓË, ∞ÏÁfiÚÈıÌÔÈ ∞Ó·˙‹ÙËÛË˜, ÃÒÚÔ˜ ∫·Ù¿ÛÙ·ÛË˜, ™˘ÁÎfiÏÏËÛË
∞ÏÔ˘ÌÈÓ›Ô˘.

1. ∂ÈÛ·ÁˆÁ‹

√È ·˘ÍËÌ¤ÓÂ˜ ··ÈÙ‹ÛÂÈ˜ ÁÈ· Û˘ÁÎÔÏÏËÙ¤˜ Î·Ù·ÛÎÂ˘¤˜ ˘„ËÏ‹˜ ÔÈfiÙËÙ·˜ Î·È ·ÍÈÔ-
ÈÛÙ›·˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙËÓ ·‡ÍËÛË ÙË˜ ÔÏ˘ÏÔÎfiÙËÙ·˜ ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ Î·È ÙÈ˜
Û˘Óı‹ÎÂ˜ ‰ÈÂıÓÔ‡˜ ·ÓÙ·ÁˆÓÈÛÌÔ‡ Ô˘ ‰È·ÌÔÚÊÒıËÎ·Ó Ù· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· ÒıËÛ·Ó
ÙËÓ Î·Ù·ÛÎÂ˘·ÛÙÈÎ‹ ‚ÈÔÌË¯·Ó›· ÛÙËÓ ˘ÈÔı¤ÙËÛË ÚÔˆıËÌ¤ÓˆÓ ˘ÔÏÔÁÈÛÙÈÎÒÓ ÂÚÁ·-
ÏÂ›ˆÓ.[1-4] ŒÙÛÈ, ·Ó Î·È Ô ÎfiÛÌÔ˜ ÙË˜ ‚ÈÔÌË¯·Ó›·˜ Â›Ó·È Û˘ÓÙËÚËÙÈÎfi˜ Î·È ÂÈÊ˘Ï·ÎÙÈ-
Îfi˜ ·¤Ó·ÓÙÈ ÛÂ Ó¤Â˜ ÙÂ¯ÓÔÏÔÁ›Â˜, Ë ÂÊ·ÚÌÔÁ‹ ÙË˜ ∆Â¯ÓËÙ‹˜ ¡ÔËÌÔÛ‡ÓË˜ – ∆¡

(Artificial Intelligence – AI) ÛÙËÓ ÂÚÈÔ¯‹ ÙˆÓ Ó·˘ËÁÈÎÒÓ Î·Ù·ÛÎÂ˘ÒÓ Î·È Ë ÛËÌ·-
ÓÙÈÎ‹ Û˘Ì‚ÔÏ‹ ÙË˜ ÛÙË ‚ÂÏÙ›ˆÛË ÙË˜ ÔÈfiÙËÙ·˜ ÙˆÓ ·Ú·ÁfiÌÂÓˆÓ ÚÔ˚fiÓÙˆÓ Û˘ÓÂÙ¤-
ÏÂÛ·Ó ÛÙËÓ Â˘Ú‡Ù·ÙË Î·È Ù·¯‡Ù·ÙË ‰È¿‰ÔÛË ÙË˜.[1,5-7] ∞˘Ùfi Â›¯Â ˆ˜ ·ÔÙ¤ÏÂÛÌ· ¤Ó·˜
ÌÂÁ¿ÏÔ˜ ·ÚÈıÌfi˜ ·fi ÂÚÂ˘ÓËÙÈÎ¿ È‰Ú‡Ì·Ù·, ·ÓÂÈÛÙ‹ÌÈ· Î·È ‚ÈÔÌË¯·ÓÈÎ¤˜ ÌÔÓ¿‰Â˜
Ó· ÍÂÎÈÓ‹ÛÔ˘Ó ÌÈ· ÛËÌ·ÓÙÈÎ‹ ÂÚÂ˘ÓËÙÈÎ‹ ÚÔÛ¿ıÂÈ· Ô˘ ÛÙfi¯Â˘Â ÛÙËÓ ·Ó¿Ù˘ÍË Î·È
ÂÊ·ÚÌÔÁ‹ ÙË˜ ∆¡ (¤ÌÂÈÚ· Û˘ÛÙ‹Ì·Ù·, ·ÏÁfiÚÈıÌÔÈ) ÛÂ ÔÈÎ›ÏÂ˜ ÂÊ·ÚÌÔÁ¤˜. √È ·ÈÙ›Â˜
Ô˘ Ô‰‹ÁËÛ·Ó ÛÙËÓ ˘ÈÔı¤ÙËÛË ÙË˜ ∆¡ ÛÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ÂÚÈÔ¯‹ ÙˆÓ ÌË¯·ÓÔÏÔÁÈÎÒÓ
Î·Ù·ÛÎÂ˘ÒÓ Â›Ó·È Î˘Ú›ˆ˜ ÔÈ ÂÍ‹˜:

ñ Ë ¤ÏÏÂÈ„Ë Ï‹ÚÔ˘˜ ÂÚÈÁÚ·ÊÈÎÔ‡, ÔÈÔÙÈÎÔ‡ Ì·ıËÌ·ÙÈÎÔ‡ ÚÔÙ‡Ô˘ ÔÏÏÒÓ ‰È·-
‰ÈÎ·ÛÈÒÓ,

ñ Ë ‡·ÚÍË Â·ÚÎÔ‡˜ ÁÓÒÛË˜ Î·È ÂÌÂÈÚ›·˜ ¯ÂÈÚÈÛÙÒÓ-ÙÂ¯ÓÈÎÒÓ-ÌË¯·ÓÈÎÒÓ Á‡Úˆ
·fi ÙËÓ Ê‡ÛË ÙË˜ ‰È·‰ÈÎ·Û›·˜ Î·È,

ñ Ë ÈÎ·ÓfiÙËÙ· ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ ∆¡ Ó· ‰È·¯ÂÈÚ›˙ÔÓÙ·È ·Û·Ê‹ Î·È ·Ó·ÎÚÈ‚‹ ‰Â‰ÔÌ¤-
Ó· Ô˘ Û˘Ó·ÓÙÒÓÙ·È ÛÙÈ˜ Û‡Á¯ÚÔÓÂ˜ ·Ú·ÁˆÁÈÎ¤˜ ÌÔÓ¿‰Â˜.

™ÙËÓ Ó·˘ËÁÈÎ‹ ‚ÈÔÌË¯·Ó›· ¤¯Ô˘Ó ·Ó·Ù˘¯ıÂ› ¤ÌÂÈÚ· Û˘ÛÙ‹Ì·Ù· ÛÂ ¤Ó· Â˘Ú‡ Â‰›Ô
ÂÊ·ÚÌÔÁÒÓ ÌÂ Î‡ÚÈÔ˘˜ ÛÙfi¯Ô˘˜ ÙÔÓ ‚¤ÏÙÈÛÙÔ Û¯Â‰È·ÛÌfi ÙˆÓ ‰È·‰ÈÎ·ÛÈÒÓ Î·È ÙË ‰È·-
ÛÊ¿ÏÈÛË ÙË˜ ÔÈfiÙËÙ·˜ ÙˆÓ ·Ú·ÁfiÌÂÓˆÓ ÚÔ˚fiÓÙˆÓ. ∂ÈÚfiÛıÂÙ· ÙËÓ ÙÂÏÂ˘Ù·›· ‰Â-
Î·ÂÙ›· ·Ó·Ù‡ÛÛÂÙ·È ÌÈ· ÛËÌ·ÓÙÈÎ‹ ÂÚÂ˘ÓËÙÈÎ‹ ÚÔÛ¿ıÂÈ· ÛÙËÓ ÂÚÈÔ¯‹ ÙˆÓ Û˘ÁÎÔÏ-

Ï‹ÛÂˆÓ ·ÏÔ˘ÌÈÓ›Ô˘. ∞˘Ù¤˜ ÔÈ Û˘ÁÎÔÏÏ‹ÛÂÈ˜ ·ÔÙÂÏÔ‡Ó ÌÈ· ÂÈ‰ÈÎ‹ ÂÚÈÔ¯‹ ÌÂ È‰È·›ÙÂÚ·
¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Î·È È‰ÈfiÙËÙÂ˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙÔ ˘ÏÈÎfi Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Î·È Î·-
ıÔÚ›˙Ô˘Ó ÙfiÛÔ ÙÈ˜ ÌÂıfi‰Ô˘˜ Î·È ÙÔ˘˜ Ù‡Ô˘˜ ÙˆÓ Û˘ÁÎÔÏÏ‹ÛÂˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
fiÛÔ Î·È Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÔÈfiÙËÙ·˜  ÙˆÓ Û˘ÁÎÔÏÏËÙÒÓ Î·Ù·ÛÎÂ˘ÒÓ. ∆· ÏÂÔÓÂÎÙ‹-
Ì·Ù· Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÔÈ Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ Û˘ÁÎÔÏÏ‹ÛÂÈ˜ ·ÏÏ¿ Î·È Ë ÚÔÛ¿ıÂÈ· ·ÓÙÈÌÂ-
ÙÒÈÛË˜ ÙˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ ÛÙËÓ Î·Ù·ÛÎÂ˘·ÛÙÈÎ‹ ‰È·‰ÈÎ·Û›· ÏfiÁˆ ÙË˜ ̄ Ú‹ÛË˜ ÙÔ˘ ·ÏÔ˘-
ÌÈÓ›Ô˘ ¤¯Ô˘Ó ÂÓÙÂ›ÓÂÈ ÙËÓ ÂÚÂ˘ÓËÙÈÎ‹ ÚÔÛ¿ıÂÈ· ÛÙË Û˘ÁÎÂÎÚÈÌ¤ÓË ÂÚÈÔ¯‹.[8-14]
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™Ù· Ï·›ÛÈ· ·˘Ù¿ ÂÓÙ¿ÛÛÂÙ·È Î·È Ë ·ÚÔ‡Û· ÂÚÁ·Û›· ÛÙËÓ ÔÔ›· ·ÚÔ˘ÛÈ¿˙ÂÙ·È
¤Ó·˜ ·ÏÁfiÚÈıÌÔ˜ ‰ÔÎÈÌÒÓ-‰ÈÔÚıÒÛÂˆÓ ÙˆÓ ·Ú·Ì¤ÙÚˆÓ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ·ÏÔ˘ÌÈÓ›-
Ô˘ (AWELD) ÌÂ ÙÂÏÈÎfi ÛÎÔfi ÙËÓ ‰ËÌÈÔ˘ÚÁ›· Î·È ÔÏÔÎÏ‹ÚˆÛË ÂÓfi˜ ¤ÌÂÈÚÔ˘ Û˘-
ÛÙ‹Ì·ÙÔ˜ ·Ó·ÁÓÒÚÈÛË˜ ÂÎÙ›ÌËÛË˜ Î·È ‰ÈfiÚıˆÛË˜ ÛÊ·ÏÌ¿ÙˆÓ Û˘ÁÎÔÏÏËÙÒÓ Î·Ù·-
ÛÎÂ˘ÒÓ ·ÏÔ˘ÌÈÓ›Ô˘. ∆¤ÏÔ˜, Ô AWELD, ÌÔÚÂ› Ó· ‚ÔËı‹ÛÂÈ ÙËÓ ‰È‰·ÎÙÈÎ‹ Ú¿ÍË ÛÙËÓ
Î·Ï‡ÙÂÚË ÂÚÁ·ÛÙËÚÈ·Î‹ ÂÎ·›‰Â˘ÛË ÙˆÓ ¯ÂÈÚÈÛÙÒÓ Î·È ÙÂ¯ÓÈÎÒÓ ÛÙËÓ Û˘ÁÎfiÏÏËÛË
·ÏÔ˘ÌÈÓ›Ô˘.

2. ¶ÂÚÈÁÚ·Ê‹ ¶ÚÔ‚Ï‹Ì·ÙÔ˜

∏ ∆¡ Î·ÏÂ›Ù·È Ó· ÂÈÏ‡ÛÂÈ Ú·ÁÌ·ÙÈÎ¿ Î·È ÔÏ‡ÏÔÎ· ÚÔ‚Ï‹Ì·Ù·. H ÂÚÈÁÚ·Ê‹
ÂÓfi˜ ÚÔ‚Ï‹Ì·ÙÔ˜ ÌÔÚÂ› Ó· Á›ÓÂÈ ÌÂ ‰‡Ô ‚·ÛÈÎÔ‡˜ ÙÚfiÔ˘˜: ÌÂ ÂÚÈÁÚ·Ê‹ ÌÂ ¯ÒÚÔ
Î·Ù·ÛÙ¿ÛÂˆÓ (state space) Î·È ÂÚÈÁÚ·Ê‹ ÌÂ ·Ó·ÁˆÁ‹ (reduction). ™ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ
Úfi‚Ï‹Ì· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ·ÏÔ˘ÌÈÓ›Ô˘ ÂÈÏ¤¯ıËÎÂ Ë ÚÒÙË Ì¤ıÔ‰Ô˜ ÁÈ·Ù› Ù·ÈÚÈ¿˙ÂÈ
Î·Ï‡ÙÂÚ· ÛÙÔ Â›‰Ô˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ Ô˘ Â›Ó·È ÚÔ˜ Â›Ï˘ÛË.[15-20]

°È· Ó· ÂÚÈÁÚ·ÊÂ› ¤Ó· Úfi‚ÏËÌ· ÛÙÔ ¯ÒÚÔ Î·Ù·ÛÙ¿ÛÂˆÓ, ı· Ú¤ÂÈ Ó· ·Ó··-
Ú·ÛÙ·ıÂ› ÚÒÙ· Ô ÎfiÛÌÔ˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ Î·È ÛÙË Û˘Ó¤¯ÂÈ· Ù· Û˘ÁÎÂÎÚÈÌ¤Ó· ¯·-
Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘, fiˆ˜ Ë ·Ú¯ÈÎ‹ Î·Ù¿ÛÙ·ÛË, Ë ÙÂÏÈÎ‹ Î·Ù¿ÛÙ·ÛË Î·È ÔÈ ÙÂÏÂÛÙ¤˜
ÌÂÙ¿‚·ÛË˜ ‹ ÂÓ¤ÚÁÂÈÂ˜ Ô˘ ÌÔÚÔ‡Ó Ó· Á›ÓÔ˘Ó ÒÛÙÂ Ó· ÂÍÂ˘ÚÂıÂ› Ë Ï‡ÛË ÙÔ˘. ∞ÎÔ-
ÏÔ˘ıÂ› Ë ·Ó¿Ï˘ÛË ÙˆÓ ÂÈÌ¤ÚÔ˘˜ ÛÙÔÈ¯Â›ˆÓ ÙÔ˘ ¯ÒÚÔ˘ Î·Ù¿ÛÙ·ÛË˜ ÙÔ˘ ÚÔ‚Ï‹Ì·-
ÙÔ˜. 

·) ∫fiÛÌÔ˜ ¶ÚÔ‚Ï‹Ì·ÙÔ˜

√ ÎfiÛÌÔ˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ ÁÈ· ÙËÓ ‰ÈfiÚıˆÛË ÛÊ·ÏÌ¿ÙˆÓ Û˘ÁÎfiÏÏËÛË˜ ·ÏÔ˘ÌÈÓ›-
Ô˘ Â›Ó·È ¤Ó·˜ ·ÓÔÈÎÙfi˜ ÎfiÛÌÔ˜ (open world) ·ÊÔ‡ ‰¤¯ÂÙ·È ÂÍˆÙÂÚÈÎ¤˜ ·ÚÂÌ‚¿ÛÂÈ˜
(fiÚÈ· ·Ú·Ì¤ÙÚˆÓ-ÛÊ·ÏÌ¿ÙˆÓ). √È ·ÓÔÈÎÙÔ› ÎfiÛÌÔÈ ·ÓÙÈÌÂÙˆ›˙ÔÓÙ·È ÔÏ‡ ‰‡ÛÎÔÏ·
ÂÂÈ‰‹ ‰ÂÓ Â›Ó·È ÚÔ‚Ï¤„ÈÌÔÈ. ∂È‰ÈÎfiÙÂÚ· ÛÙÔ Úfi‚ÏËÌ· ÙË˜ ÂÈÏÔÁ‹˜ ÙˆÓ ·Ú·Ì¤-
ÙÚˆÓ Ô˘ ÂËÚÂ¿˙Ô˘Ó Ù· ÛÊ¿ÏÌ·Ù· ÛÙÈ˜ Û˘ÁÎÔÏÏ‹ÛÂÈ˜ ·ÏÔ˘ÌÈÓ›Ô˘ ˘¿Ú¯Ô˘Ó Ù· ÂÍ‹˜
ÂÈ Ì¤ÚÔ˘˜ ÛÙÔÈ¯Â›· fiˆ˜ Ê·›ÓÂÙ·È ÛÙÔ ™¯‹Ì· 1 Ô˘ ·ÎÔÏÔ˘ıÂ›:

ñ ™Ê¿ÏÌ·Ù· Û˘ÁÎfiÏÏËÛË˜ Ô˘ ‰È·ÎÚ›ÓÔÓÙ·È ÛÂ ÂÛˆÙÂÚÈÎ¿ (ÛÙËÓ ÂÛˆÙÂÚÈÎ‹ ‰ÔÌ‹
ÙˆÓ Û˘ÁÎÔÏÏ‹ÛÂˆÓ) Î·È ÂÍˆÙÂÚÈÎ¿ (ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙˆÓ Û˘ÁÎÔÏÏ‹ÛÂˆÓ).

ñ ¶·Ú¿ÌÂÙÚÔÈ ÙˆÓ ÛÊ·ÏÌ¿ÙˆÓ ÔÈ ÔÔ›ÔÈ ‰È·ÎÚ›ÓÔÓÙ·È ÛÂ ·ÚÈıÌËÙÈÎÔ‡˜ Î·È ÔÈÔÙÈ-
ÎÔ‡˜ (Ù˘ÔÔÈËÌ¤Ó· ‰È·ÁÚ¿ÌÌ·Ù· ‹ Û¯‹Ì·Ù·). √È ·ÚÈıÌËÙÈÎÔ› ‰ÂÓ Â›Ó·È ÚÔÛ‰ÈÔ-
ÚÈÛÌ¤ÓÔÈ ÌÂ ·ÎÚ›‚ÂÈ· ·ÏÏ¿ ‡ÛÙÂÚ· ·fi ÂÌÂÈÚÈÎ¤˜ ÌÂÙÚ‹ÛÂÈ˜ (ÌÂ ÛÊ¿ÏÌ· ·ÓÔ¯‹˜).

ñ ™ÎÔfi˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ Â›Ó·È ÔÈ ·Ú¿ÌÂÙÚÔÈ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ Ô˘ ÂËÚ¿˙Ô˘Ó
Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÛÊ¿ÏÌ· Ó· ¿ÚÔ˘Ó Ù¤ÙÔÈÂ˜ ÙÈÌ¤˜ ÒÛÙÂ Ë Û˘ÁÎfiÏÏËÛË Ó· ıÂˆÚËıÂ›
ÂÈÙ˘¯‹˜.
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™¯‹Ì· 1. √ ÎfiÛÌÔ˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘

™ÙË ·ÚÔ‡Û· ÂÊ·ÚÌÔÁ‹ ¤¯Ô˘ÌÂ ·Û¯ÔÏËıÂ› ÌÂ Ù· ÂÍˆÙÂÚÈÎ¿ ÛÊ¿ÏÌ·Ù· Ô˘ ‰ÂÓ
··ÈÙÔ‡Ó ÂÂÍÂÚÁ·Û›· ÂÈÎfiÓ·˜ ·ÏÏ¿ ‰È·ÎÚ›ÓÔÓÙ·È ‰È¿ Á˘ÌÓÔ‡ ÔÊı·ÏÌÔ‡ ·fi ¤Ó· ÂÍÂÈ-
‰ÈÎÂ˘Ì¤ÓÔ ÙÂ¯ÓÈÎfi. ∂ÈÏ¤ÔÓ ·Ó·ÊÂÚfiÌ·ÛÙÂ ÛÂ ÌÂÙˆÈÎ¤˜ Û˘ÁÎÔÏÏ‹ÛÂÈ˜ ÛÂ ÔÚÈ˙fiÓÙÈ·
‹ Î¿ıÂÙË ı¤ÛË, ‰È·ÌfiÚÊˆÛË˜ ·ÏÔ‡ V, ∞ÏÔ˘ÌÈÓ›Ô˘ ÛÂÈÚ¿˜ 5000, ¿¯Ô˘˜ 6,35 mm. 

‚) ∫·Ù¿ÛÙ·ÛË ¶ÚÔ‚Ï‹Ì·ÙÔ˜

∏ Î·Ù¿ÛÙ·ÛË (state) ÙÔ˘ ÎfiÛÌÔ˘ Â›Ó·È ÌÈ· Â·ÚÎ‹˜ (¯·Ú·ÎÙËÚÈÛÙÈÎ¤˜ È‰ÈfiÙËÙÂ˜
ÌÈ·˜ Î·Ù¿ÛÙ·ÛË˜) ·Ó··Ú¿ÛÙ·ÛË ÙÔ˘ ÎfiÛÌÔ˘ ÛÂ ÌÈ· ‰Â‰ÔÌ¤ÓË ¯ÚÔÓÈÎ‹ ÛÙÈÁÌ‹. ∂È‰È-
ÎfiÙÂÚ· ÛÙÔ Úfi‚ÏËÌ¿ Ì·˜ Ô ›Ó·Î·˜ Ô˘ ·ÎÔÏÔ˘ıÂ› ‰›ÓÂÈ ¤Ó· ·Ú¿‰ÂÈÁÌ· ÂÚÈÁÚ·Ê‹˜
ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘.

¶›Ó·Î·˜ 1: ¶ÂÚÈÁÚ·Ê‹ ÌÈ·˜ Î·Ù¿ÛÙ·ÛË˜ ÙÔ˘ ÎfiÛÌÔ˘ ÙË˜ Û˘ÁÎfiÏÏËÛË˜

Á) ∆ÂÏÂÛÙ¤˜ ªÂÙ¿‚·ÛË˜

√È Î·Ù·ÛÙ¿ÛÂÈ˜ ÂÓfi˜ ÎfiÛÌÔ˘ Û˘Ó‰¤ÔÓÙ·È ÌÂÙ·Í‡ ÙÔ˘˜, ÌÂ ÙËÓ ¤ÓÓÔÈ· fiÙÈ ·fi ÌÈ·
Î·Ù¿ÛÙ·ÛË ÌÔÚÂ› Ó· ÚÔÎ‡„ÂÈ ÌÈ· Ó¤· Î·Ù¿ÛÙ·ÛË. ∏ ·Ú·ÁˆÁ‹ Ó¤ˆÓ Î·Ù·ÛÙ¿ÛÂˆÓ
ÔÊÂ›ÏÂÙ·È ÛÙÔ˘˜ ÙÂÏÂÛÙ¤˜ ÌÂÙ¿‚·ÛË˜ ‹ ÂÓ¤ÚÁÂÈÂ˜ Ô˘ ÌÔÚÔ‡Ó Ó· Á›ÓÔ˘Ó ÛÂ Î¿ÔÈ· Î·-

∞ÓÙÈÎÂ›ÌÂÓ· π‰ÈfiÙËÙÂ˜ ™¯¤ÛÂÈ˜

¶·Ú¿ÌÂÙÚÔ˜ ∏ ·Ú¿ÌÂÙÚÔ˜ ıÂÚÌÔÎÚ·Û›· ∞‡ÍËÛÂ ÙËÓ
£ÂÚÌÔÎÚ·Û›· ¶ÚÔı¤ÚÌ·ÓÛË˜ Â›Ó·È Ï¿ıÔ˜ ıÂÚÌÔÎÚ·Û›· 

¶ÚÔı¤ÚÌ·ÓÛË˜ ¶ÚÔı¤ÚÌ·ÓÛË˜

¶·Ú¿ÌÂÙÚÔ˜ ŒÓÙ·ÛË ∏ ·Ú¿ÌÂÙÚÔ˜ ¤ÓÙ·ÛË ªÂ›ˆÛÂ ÙËÓ ¤ÓÙ·ÛË ÙÔ˘
ƒÂ‡Ì·ÙÔ˜ ÚÂ‡Ì·ÙÔ˜ Â›Ó·È Ï¿ıÔ˜ ÚÂ‡Ì·ÙÔ˜

¶·Ú¿ÌÂÙÚÔ˜ °ˆÓ›· ∏ ·Ú¿ÌÂÙÚÔ˜ ÁˆÓ›· ∞‡ÍËÛÂ Î·Ù¿ 10 ÙËÓ
∏ÏÂÎÙÚÔ‰›Ô˘ ËÏÂÎÙÚÔ‰›Ô˘ Â›Ó·È Ï¿ıÔ˜ ÁˆÓ›· ËÏÂÎÙÚÔ‰›Ô˘
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Ù¿ÛÙ·ÛË ÙÔ˘ ÎfiÛÌÔ˘ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜.[21-23] ∆˘ÈÎ¿ ÛÙËÓ ÂÊ·ÚÌÔÁ‹ Ì·˜ ¤¯Ô˘ÌÂ ÙËÓ
·ÎfiÏÔ˘ıË Û¯¤ÛË:

T
weld

: Sweld←→S
weld

(1)

fiÔ˘ ∆
weld

: ÙÔ Û‡ÓÔÏÔ ÙˆÓ ÙÂÏÂÛÙÒÓ ÌÂÙ¿‚·ÛË˜ Û˘ÁÎfiÏÏËÛË˜,
S

weld
: ÙÔ Û‡ÓÔÏÔ fiÏˆÓ Ùˆ ¤ÁÎ˘ÚˆÓ Î·Ù·ÛÙ¿ÛÂˆÓ Û˘ÁÎfiÏÏËÛË˜.

∂Ó·ÏÏ·ÎÙÈÎ¿, ÌÔÚÔ‡ÌÂ Ó· ÔÚ›ÛÔ˘ÌÂ ÙËÓ Û¯¤ÛË (1) Î·È ˆ˜ Û˘Ó¿ÚÙËÛË Ô˘ ÂÈ-
ÛÙÚ¤ÊÂÈ ¤Ó· Û‡ÓÔÏÔ ·fi Î·Ù·ÛÙ¿ÛÂÈ˜, ‰ËÏ·‰‹:

T
weld

: S
weld

→Powerset (S
weld

) (2)

™ÙÔ Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘ ÔÈ ÙÂÏÂÛÙ¤˜ ÌÂÙ¿‚·ÛË˜ (ÔÈ Èı·Ó¤˜
ÂÓ¤ÚÁÂÈÂ˜) Â›Ó·È fiˆ˜ Ê·›ÓÂÙ·È ·Ú·Î¿Ùˆ ÛÙÔ ·Ú¿‰ÂÈÁÌ·:

∞‡ÍËÛÂ ÙË ·Ú¿ÌÂÙÚÔ £ÂÚÌÔÎÚ·Û›· Î·Ù¿ 10Æ C

ªÂ›ˆÛÂ ÙË ·Ú¿ÌÂÙÚÔ ŒÓÙ·ÛË ÚÂ‡Ì·ÙÔ˜ Î·Ù¿ 1 mA

∞‡ÍËÛÂ ÙË ·Ú¿ÌÂÙÚÔ ÁˆÓ›· ËÏÂÎÙÚÔ‰›Ô˘ Î·Ù¿ 1Æ

√È ÙÂÏÂÛÙ¤˜ ÂÈÙ˘Á¯¿ÓÔ˘Ó Ó· ·ÏÏ¿ÍÔ˘Ó ÙËÓ Î·Ù¿ÛÙ·ÛË ÙÔ˘ ÎfiÛÌÔ˘ Ì¤Ûˆ ÙË˜ ·Ï-
Ï·Á‹˜ ÙË˜ ÂÚÈÁÚ·Ê‹˜ ·˘Ù‹˜ ÙË˜ Î·Ù¿ÛÙ·ÛË˜. ŒÙÛÈ ·˘Í¿ÓÂÙ·È Ë Èı·ÓfiÙËÙ· ÂÈÙ˘¯›·˜
ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ÛÙËÓ ÂfiÌÂÓË ÚÔÛ¿ıÂÈ·. √È ÙÂÏÂÛÙ¤˜ ¤¯Ô˘Ó ÚÔ¸Ôı¤ÛÂÈ˜ ÂÊ·ÚÌÔ-
Á‹˜, Ô˘ Ú¤ÂÈ Ó· ÈÛ¯‡Ô˘Ó ÁÈ· Ó· ÌÔÚÔ‡Ó Ó· ÂÊ·ÚÌÔÛÙÔ‡Ó. ∂È‰ÈÎfiÙÂÚ· ÛÙËÓ Û˘-
ÁÎfiÏÏËÛË ÛÙËÓ ·Ú¿ÌÂÙÚÔ £ÂÚÌÔÎÚ·Û›· ÚÔı¤ÚÌ·ÓÛË˜ ÁÈ· ÙÔ ÂÍˆÙÂÚÈÎfi ÛÊ¿ÏÌ· æ˘-
¯Ú¤˜ ƒˆÁÌ¤˜ 102,103 ÈÛ¯‡ÂÈ (¶ÈÓ. 2):  

¶›Ó·Î·˜ 2: ∆ÂÏÂÛÙ‹˜ ÌÂÙ¿‚·ÛË˜ (·Ú¿ÌÂÙÚÔ˜ ıÂÚÌÔÎÚ·Û›· ÚÔı¤ÚÌ·ÓÛË˜)

ÛÙÔ Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜

‰) ÃÒÚÔ˜ ∫·Ù·ÛÙ¿ÛÂˆÓ

√ ¯ÒÚÔ˜ Î·Ù·ÛÙ¿ÛÂˆÓ (state space) Â›Ó·È ÙÔ Û‡ÓÔÏÔ ÙˆÓ ¤ÁÎ˘ÚˆÓ Î·Ù·ÛÙ¿ÛÂˆÓ. ∏
·ÂÈÎfiÓÈÛË ÙÔ˘ Á›ÓÂÙ·È ÌÂ ¤Ó· ÁÚ¿ÊËÌ·.[24-26] ™ÙÔ ™¯‹Ì· 2 Ê·›ÓÂÙ·È Ì¤ÚÔ˜ ÙÔ˘ ¯ÒÚÔ˘

∆ÂÏÂÛÙ‹˜ ¶ÚÔ¸Ôı¤ÛÂÈ˜ ∞ÔÙÂÏ¤ÛÌ·Ù·

∞‡ÍËÛÂ ÙËÓ ıÂÚÌÔÎÚ·Û›· ∆· fiÚÈ· Â›Ó·È 20Æ-65ÆC. ∏ ıÂÚÌÔÎÚ·Û›· ÙÔÔıÂÙÂ›Ù·È 

H ıÂÚÌÔÎÚ·Û›· ·˘Í¿ÓÂÈ ·Ó Â›Ó·È ÂÎÙfi˜ ÔÚ›ˆÓ ÛÙÔ˘˜ 

·Ó¿ 10ÆC. 20ÆC Î·È ·˘Í¿ÓÂÈ Î·Ù¿ 10ÆC.

H Ù¿ÛË Â›Ó·È ·ÓÔ‰ÈÎ‹ ↑. ∞ÏÏÈÒ˜ ·˘Í¿ÓÂÈ Û˘ÓÂ¯Ò˜ Î·Ù¿

ÙÔ ›‰ÈÔ ÔÛfi ıÂÚÌÔÎÚ·Û›·˜

Ì¤¯ÚÈ Ó· ‰ÈÔÚıˆıÂ› ÙÔ ÛÊ¿ÏÌ·.

∂¿Ó ‰ÂÓ ÂÈÙÂ˘¯ıÂ› ·˘Ùfi 

ÙÔÔıÂÙÂ›Ù·È Ë ÌÂÁ·Ï‡ÙÂÚË

ÙÈÌ‹ ıÂÚÌÔÎÚ·Û›·˜ 65ÆC.
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Î·Ù·ÛÙ¿ÛÂˆÓ ÁÈ· ÙÔÓ ÎfiÛÌÔ ÙË˜ Û˘ÁÎfiÏÏËÛË˜. ∫¿ıÂ ÎfiÌ‚Ô˜ Â›Ó·È Ì›· Î·Ù¿ÛÙ·ÛË Î·È
Î¿ıÂ ·ÎÌ‹ Ô˘ ÂÓÒÓÂÈ ‰‡Ô ÎfiÌ‚Ô˘˜ Â›Ó·È ¤Ó·˜ ÙÂÏÂÛÙ‹˜. ∆˘ÈÎ¿ Ô Û˘Ì‚ÔÏÈÛÌfi˜ ı→∞∆

ÛËÌ·›ÓÂÈ «Ë £ÂÚÌÔÎÚ·Û›· Ù›ıÂÙ·È ÛÙËÓ ∞Ú¯ÈÎ‹ ∆ÈÌ‹ (20ÆC)». °ÂÓÈÎ¿ Ô ¯ÒÚÔ˜ Î·Ù·ÛÙ¿-
ÛÂˆÓ ÌÔÚÂ› Ó· ·Ó··Ú·ÛÙ·ıÂ› ÌÂ ÂÚÈÁÚ·Ê‹ ÛÂ ÌÈ· Î·Ù¿ÏÏËÏË ÁÏÒÛÛ· (.¯. §ÔÁÈÎ‹).

™¯‹Ì· 2. ª¤ÚÔ˜ ÙÔ˘ ¯ÒÚÔ˘ Î·Ù·ÛÙ¿ÛÂˆÓ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ·ÏÔ˘ÌÈÓ›Ô˘

Â) ∞Ú¯ÈÎ¤˜ Î·È ÙÂÏÈÎ¤˜ Î·Ù·ÛÙ¿ÛÂÈ˜

ŒÓ· Úfi‚ÏËÌ· ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ‰‡Ô ÂÈ‰ÈÎÔ‡ Ù‡Ô˘ Î·Ù·ÛÙ¿ÛÂÈ˜ Ô˘ ÂÎÊÚ¿-
˙Ô˘Ó ÙÔ ‰Â‰ÔÌ¤ÓÔ Î·È ÙÔ ˙ËÙÔ‡ÌÂÓÔ. ™ÙÔ Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘ Ë ·Ú-
¯ÈÎ‹ Î·Ù¿ÛÙ·ÛË (initial state) ÔÚ›˙ÂÙ·È ˆ˜ Ë Â›ÙÂ˘ÍË ÙÔ˘ Ù‡Ô˘ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ Ô˘
Â›Ó·È ÂÈı˘ÌËÙ‹ (ÛÙËÓ ÂÊ·ÚÌÔÁ‹ Ì·˜, ÌÂÙˆÈÎ‹ ÛÂ ÔÚÈ˙fiÓÙÈ· ‹ Î¿ıÂÙË ı¤ÛË, ‰È·ÌfiÚ-
ÊˆÛË˜ ·ÏÔ‡ V), ÂÓÒ Ë ÙÂÏÈÎ‹ Î·Ù¿ÛÙ·ÛË (final state) ‰ÂÓ Â›Ó·È Ï‹Úˆ˜ ÔÚÈÛÌ¤ÓË Ïfi-
Áˆ ·Ô˘Û›·˜ Û·ÊÒ˜ ÚÔÛ‰ÈÔÚÈÛÌ¤ÓˆÓ ÎÚÈÙËÚ›ˆÓ Û˘ÁÎfiÏÏËÛË˜ (ÂÌÂÈÚÈÎ¤˜ ÌÂÙÚ‹-
ÛÂÈ˜). 

ÛÙ) ªÔÓÙÂÏÔÔ›ËÛË ¶ÚÔ‚Ï‹Ì·ÙÔ˜

ŒÓ· Úfi‚ÏËÌ· ÔÚ›˙ÂÙ·È ·fi ÙËÓ ·Ú¯ÈÎ‹ Î·Ù¿ÛÙ·ÛË, ÙÔ Û‡ÓÔÏÔ ÙˆÓ ÙÂÏÈÎÒÓ Î·Ù·-
ÛÙ¿ÛÂˆÓ, ÙÔ Û‡ÓÔÏÔ ÙˆÓ ÙÂÏÂÛÙÒÓ ÌÂÙ¿‚·ÛË˜ Î·È ÙÔ ¯ÒÚÔ Î·Ù·ÛÙ¿ÛÂˆÓ. ŒÙÛÈ ÛÙÔ
Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ Ù˘ÈÎ¿ ÔÚ›˙ÂÙ·È ¤Ó· Úfi‚ÏËÌ· ˆ˜ Ë Û˘Ó¿ÚÙËÛË,

P
WELD

= (I
weld

,G
weld

,T
weld

,S
weld

) (3)

fiÔ˘ I
weld

Â›Ó·È Ë ·Ú¯ÈÎ‹ Î·Ù¿ÛÙ·ÛË Î·È ÈÛ¯‡ÂÈ Iweld � Sweld,

G
weld

Â›Ó·È ÙÔ Û‡ÓÔÏÔ ÙˆÓ ÙÂÏÈÎÒÓ Î·Ù·ÛÙ¿ÛÂˆÓ,

T
weld

Â›Ó·È ÙÔ Û‡ÓÔÏÔ ÙˆÓ ÙÂÏÂÛÙÒÓ ÌÂÙ¿‚·ÛË˜ Î·È ÈÛ¯‡ÂÈ T
weld

:S
weld

←→S
weld

S
weld

Â›Ó·È Ô ¯ÒÚÔ˜ Î·Ù·ÛÙ¿ÛÂˆÓ.
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∏ Ï‡ÛË ÛÙÔ Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘ Â›Ó·È ÌÈ· ·ÎÔÏÔ˘ı›· ·fi ÙÂÏÂ-
ÛÙ¤˜ ÌÂÙ¿‚·ÛË˜ fiÔ˘ ÈÛ¯‡ÂÈ,

t
1
, t

2
,…. t

n
, � T

weld
(4)

ÌÂ ÙËÓ È‰ÈfiÙËÙ·,

g
weld

= t
n
(…(t

2
(t

1
(I

weld
))…), fiÔ˘ g

weld
� G

weld
(5)

ŒÙÛÈ Ë Ï‡ÛË ÛÙËÓ ·Ú¿ÌÂÙÚÔ ıÂÚÌÔÎÚ·Û›· ÚÔı¤ÚÌ·ÓÛË˜ ÁÈ· ÙÔ ÂÍˆÙÂÚÈÎfi ÛÊ¿Ï-
Ì· æ˘¯Ú¤˜ ƒˆÁÌ¤˜ 101,102 ∞ÏÔ˘ÌÈÓ›Ô˘ ÛÂÈÚ¿˜ 5000 Â›Ó·È Ë ·ÎfiÏÔ˘ıË:

ŒÏÂÁÍÂ ÙËÓ ·Ú¿ÌÂÙÚÔ ı ·Ó Â›Ó·È ÂÓÙfi˜ ÔÚ›ˆÓ (20ÆC<ı<65ÆC)
∞Ó fi¯È ı¤ÛÂ ÙËÓ ·Ú¿ÌÂÙÚÔ ı ÛÙÔ˘˜ 20ÆC

∞‡ÍËÛÂ ÙËÓ ·Ú¿ÌÂÙÚÔ ı Î·Ù¿ 10ÆC
ŒÏÂÁÍÂ Ë ·Ú¿ÌÂÙÚÔ˜ ı Ó· ÌËÓ ¤¯ÂÈ ÂÚ¿ÛÂÈ ÙÔ˘˜ 65ÆC

ŒÏÂÁÍÂ ·Ó Ë Û˘ÁÎfiÏÏËÛË ¤Ù˘¯Â
∞Ó fi¯È ·‡ÍËÛÂ ÙËÓ ·Ú¿ÌÂÙÚÔ ı Î·Ù¿ 10ÆC

ŒÏÂÁÍÂ Ë ·Ú¿ÌÂÙÚÔ˜ ı Ó· ÌËÓ ¤¯ÂÈ ÂÚ¿ÛÂÈ ÙÔ˘˜ 65ÆC
ŒÏÂÁÍÂ ·Ó Ë Û˘ÁÎfiÏÏËÛË ¤Ù˘¯Â

………
∞Ó Ó·È ı¤ÛÂ ÙËÓ ·Ú¿ÌÂÙÚÔ ı ÛÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ıÂÚÌÔÎÚ·Û›·

∞Ó fi¯È ı¤ÛÂ ÙËÓ ·Ú¿ÌÂÙÚÔ ı ÛÙÔ˘˜ 65ÆC Î·È ÚÔ¯ÒÚËÛÂ ÛÙËÓ ÂfiÌÂÓË ·Ú¿ÌÂÙÚÔ

∞fi Ù· ·Ú·¿Óˆ Û˘Ó¿ÁÂÙ·È fiÙÈ Ë ‰È·‰ÈÎ·Û›· Â›Ï˘ÛË˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ ¤ÁÎÂÈÙ·È
ÛÙËÓ ÈÎ·ÓÔÔ›ËÛË Î¿ÔÈˆÓ Û˘ÓıËÎÒÓ – ÂÚÈÔÚÈÛÌÒÓ ÔÈ ÔÔ›Â˜ Â›Ó·È ··Ú·›ÙËÙÂ˜ ÁÈ·
ÙËÓ ·›ÛÈ· ¤Î‚·ÛË ÙË˜ ‰È·‰ÈÎ·Û›·˜ ÙË˜ Û˘ÁÎfiÏÏËÛË˜. ¶Ú¤ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ ÛÙËÓ Â-
Ú›ÙˆÛË Ô˘ ‰ÂÓ ÂÈÙÂ˘¯ıÂ› ‰ÈfiÚıˆÛË ÙË˜ Û˘ÁÎfiÏÏËÛË˜ Ë ‰È·‰ÈÎ·Û›· ÚÔ¯ˆÚ¿ÂÈ ÛÙËÓ
ÂfiÌÂÓÔ ·Ú¿ÌÂÙÚÔ (·Ï˘Û›‰· ‰ÔÎÈÌÒÓ) fiˆ˜ Ê·›ÓÂÙ·È ÛÙÔ ·Ú·Î¿Ùˆ Û¯‹Ì·.

™¯‹Ì· 3. ¢È·‰ÈÎ·Û›· ‰ÔÎÈÌÒÓ – ‰ÈfiÚıˆÛË ·Ú·Ì¤ÙÚˆÓ ÛÊ¿ÏÌ·ÙÔ˜ Û˘ÁÎfiÏÏËÛË˜
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∆Ô Û˘ÓÔÏÈÎfi ÌÔÓÙ¤ÏÔ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ Ê·›ÓÂÙ·È ÛÙÔ Û¯‹Ì· Ô˘
·ÎÔÏÔ˘ıÂ›:

™¯‹Ì· 4. ªÔÓÙ¤ÏÔ ∆¡ ÚÔ‚Ï‹Ì·ÙÔ˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘

3. ∞Ó··Ú¿ÛÙ·ÛË °ÓÒÛË˜

™Ù· Û˘ÛÙ‹Ì·Ù· ∆¡ Ú¤ÂÈ Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ¤Ó·˜ ÌÔÓÔÛ‹Ì·ÓÙÔ˜ Î·È Ù˘ÔÔÈËÌ¤-
ÓÔ˜ Û˘Ì‚ÔÏÈÛÌfi˜, Ô ÔÔ›Ô˜, ÂÎÙfi˜ ÙË˜ ‰˘Ó·ÙfiÙËÙ·˜ Ô˘ ı· ‰›ÓÂÈ ÁÈ· ·ÎÚÈ‚‹ ·Ó··Ú¿-
ÛÙ·ÛË ÙË˜ ÁÓÒÛË˜, ı· Ú¤ÂÈ Ó· ÌÔÚÂ› Ó· Û˘Ó‰˘·ÛÙÂ› Î·Ù¿ÏÏËÏ· ÌÂ ÌË¯·ÓÈÛÌÔ‡˜ ÂÍ·-
ÁˆÁ‹˜ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ Ô˘ ˘ÏÔÔÈÔ‡ÓÙ·È ·fi ÙË ÛÙÚ·ÙËÁÈÎ‹ ·Ó·˙‹ÙËÛË˜ ÛÙË ÁÓÒÛË
ÂÓfi˜ ÚÔ‚Ï‹Ì·ÙÔ˜ Î·È ·fi ÙË Û˘ÏÏÔÁÈÛÙÈÎ‹ (reasoning).[27-29]

™ÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ÂÊ·ÚÌÔÁ‹  Ë ÛÙÚ·ÙËÁÈÎ‹ ·Ó·˙‹ÙËÛË˜ ˘ÏÔÔÈÂ›Ù·È Ì¤Û· ·fi ÌÈ·
Û˘ÏÏÔÁÈÛÙÈÎ‹ Ô‰ËÁÔ‡ÌÂÓË ·fi Ù· ‰Â‰ÔÌ¤Ó· (data driven). ∆· ‰Â‰ÔÌ¤Ó· Â›Ó·È ÔÈ ·ÚÈı-
ÌËÙÈÎ¤˜ Î·È ÔÈÔÙÈÎ¤˜ ÙÈÌ¤˜ Ô˘ ¤¯Ô˘Ó ‰ÔıÂ› Ì¤Û· ·fi ÂÌÂÈÚÈÎ¤˜ ¤ÚÂ˘ÓÂ˜ ÌÈ·˜ Î·È ‰ÂÓ
˘¿Ú¯Ô˘Ó ‰ÈÂıÓÂ›˜ Ù˘ÔÔÈËÌ¤ÓÂ˜ ÙÈÌ¤˜ ÙˆÓ ·Ú·Ì¤ÙÚˆÓ ÌÈ·˜ Û˘ÁÎfiÏÏËÛË˜.  ∞ÓÙ›-
ÛÙÔÈ¯· Ë Ì¤ıÔ‰Ô˜ ·Ó··Ú¿ÛÙ·ÛË˜ ÙË˜ ÁÓÒÛË˜ Ô˘ ÂÈÏ¤¯ıËÎÂ Ó· ·ÎÔÏÔ˘ıËıÂ› ÛÙÔ Û˘-
ÁÎÂÎÚÈÌ¤ÓÔ Úfi‚ÏËÌ· Â›Ó·È ÔÈ Î·ÓfiÓÂ˜ (if-then rules). √È Î·ÓfiÓÂ˜ ÂÈÏ¤¯ıËÎ·Ó ÁÈ·Ù›,

ñ Ë ÁÓÒÛË ·Ó··Ú›ÛÙ·Ù·È ÌÂ ÙÚfiÔ Ô˘ ÏËÛÈ¿˙ÂÈ ÙËÓ ·ÓıÚÒÈÓË ÁÓÒÛË,

ñ Ë ÂÍ·ÁˆÁ‹ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ Á›ÓÂÙ·È ÌÂ Â‡ÎÔÏÔ ÙÚfiÔ Î·È,

ñ Â›Ó·È Ô Ú·ÎÙÈÎfiÙÂÚÔ˜ ÙÚfiÔ˜ ·Ó··Ú¿ÛÙ·ÛË˜ ÁÈ· ÂÍ·ÁˆÁ‹ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ.

∏ µ¿ÛË °ÓÒÛÂˆÓ ÙÈÌÒÓ ·Ú·Ì¤ÙÚˆÓ-ÛÊ·ÏÌ¿ÙˆÓ (∫µweld) ¤¯ÂÈ ÙËÓ ·ÚÙˆ ‰ÔÌ‹,
Ë ÔÔ›· ÌÔÚÂ› Ó· Û˘ÌÏËÚÒÓÂÙ·È Û˘ÓÂ¯Ò˜.
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¶›Ó·Î·˜ 3·: ¢ÔÌ‹ ∆ÈÌÒÓ ¶·Ú·Ì¤ÙÚˆÓ ™˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘ ÛÂÈÚ¿˜ 5000,

¿¯Ô˘˜ 6,35 mm

Î·È

ªÂÙ·‚ÏËÙ¤˜ ¶·Ú¿ÌÂÙÚÔÈ ªin Max ªÂÙ·‚ÔÏ‹

ŒÓÙ·ÛË ƒÂ‡Ì·ÙÔ˜ –π (∞) 175 225 10

∆¿ÛË ƒÂ‡Ì·ÙÔ˜-V (Volts) 25 29 1

∆·¯‡ÙËÙ· Û˘ÁÎfiÏÏËÛË˜-u 

(mm/min) 610 760 50

£ÂÚÌÔÎÚ·Û›· ÚÔı¤ÚÌ·ÓÛË˜ 

Preheat ( C ) 20 65 10

£ÂÚÌÔÎÚ·Û›· ÌÂÙ·Í‡

‰È·‰Ô¯ÈÎÒÓ ÛÙÚÒÛÂˆÓ 20 65 10

Interheat ( C )

°ˆÓ›· ËÏÂÎÙÚÔ‰›Ô˘

electrode angle 00 +-25Æ 5Æ

¢È¿ÎÂÓÔ root opening (mm) 3,3 6,35 1

∞˘¯¤Ó·˜ root face (mm) 1,5 2,3 1

EÏÂ‡ıÂÚË ÚÔÂÍÔ¯‹

ËÏÂÎÙÚÔ‰›Ô˘-arc 10 10 1

height (mm)

ƒÔ‹˜ ·ÂÚ›Ô˘

ÚÔÛÙ·Û›·˜ gas 15 20 1

flow (I/min)
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¶›Ó·Î·˜ 3‚: Defects – ISO CodeÎ·È Ù¿ÛÂÈ˜ ·Ú·Ì¤ÙÚˆÓ(↓↑) ¿¯Ô˘˜ 6,35 mm

∏ ÌÔÚÊ‹ Î·ÓfiÓˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙËÓ ÂÊ·ÚÌÔÁ‹ Â›Ó·È Û˘ÛÙ‹Ì·Ù· ·Ú·-
ÁˆÁ‹˜ (production systems),

¶›Ó·Î·˜ 4: ªÔÚÊ‹ Î·ÓfiÓˆÓ Î·È ÛËÌ·ÛÈÔÏÔÁ›· ÙÔ˘˜

∆Ô Û‡ÛÙËÌ· ·Ú·ÁˆÁ‹˜ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘ ·ÔÙÂÏÂ›Ù·È ·fi ÙÚ›· Ì¤ÚË
(™¯‹Ì· 5):

ñ ÙÔÓ ·ÏÁfiÚÈıÌÔ Î·ÓfiÓˆÓ Ô˘ ÂÚÈ¤¯ÂÈ ÙÔ˘˜ Î·ÓfiÓÂ˜ ·Ú·ÁˆÁ‹˜,

ñ ÙÔ ¯ÒÚÔ ÂÚÁ·Û›·˜ (working memory) Ô˘ ÂÚÈ¤¯ÂÈ Ù· ‰Â‰ÔÌ¤Ó· (ÙÈÌ¤˜ ·Ú·Ì¤-
ÙÚˆÓ ÎÏ.) Î·È,

ñ ÌË¯·ÓÈÛÌfi˜ ÂÏ¤Á¯Ô˘ ÂÎÙ¤ÏÂÛË˜ ÙˆÓ Î·ÓfiÓˆÓ.

ªÔÚÊ‹ ∂ÎÊÚ¿˙ÂÈ ∂ÂÍ‹ÁËÛË

IF Û˘Óı‹ÎË THEN ÂÓ¤ÚÁÂÈ· ¢È·‰ÈÎ·ÛÙÈÎ‹ ÁÓÒÛË ∞Ó Ë Û˘Óı‹ÎË ·ÏËıÂ‡ÂÈ
(·‡ÍËÛÂ/ÌÂ›ˆÛÂ) ¶ÚÔı¤ÚÌ·ÓÛË˜ Â›Ó·È Ï¿ıÔ˜ ÙfiÙÂ ÂÎÙ¤ÏÂÛÂ ÙÈ˜

ÂÓ¤ÚÁÂÈÂ˜

Defects  æ˘¯Ú¤˜ £ÂÚÌ¤˜ ¶ÔÚÒ‰Â˜-

Parameters ƒˆÁÌ¤˜ ƒˆÁÌ¤˜ ÂÁÎÏÂÈÛÌÔ› ·ÂÚ›ˆÓ

Root opening

Rott face

Surface condition Check Check Check

Temp preheat ↑ ↑ ↑

Temp interheat

Voltage ↑ -

Ampere ↑ -

Travel speed(u) ↓ -

Electrode angle Check ↑↓ Check ↑↓ Check ↑↓

Arc height check check

Feed rate - - ↓

Flow rate - - ↓

Type & Quality - - Check

Technical det. 1Ë ÛÙÚÒÛË -

ÌÈÎÚ‹˜

‰È·Ì¤ÙÚÔ˘
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™¯‹Ì· 5. ¢ÔÌ‹ Î·È ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·Ú·ÁˆÁ‹˜

√ ÌË¯·ÓÈÛÌfi˜ ÂÏ¤Á¯Ô˘ ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ˆ˜ ÛÙÚ·ÙËÁÈÎ‹ Â›Ï˘ÛË˜ Û˘ÁÎÚÔ‡ÛÂˆÓ ¯ÚË-
ÛÈÌÔÔÈÂ› ÙËÓ Ì¤ıÔ‰Ô ÙË˜ ‰È¿Ù·ÍË˜ (ordering) fiÔ˘ ÂÈÏ¤ÁÂÙ·È Ô Î·ÓfiÓ·˜ Ô˘ Â›Ó·È
ÚÒÙÔ˜ ÛÂ ÛÂÈÚ¿ (Ë ÛÂÈÚ¿ Ô˘ ·ÎÔÏÔ˘ıÂ›Ù·È Â›Ó·È ·˘Ù‹ ÙÔ˘ ›Ó·Î· 3‚ (fiÛÔ ·ÊÔÚ¿ ÙÈ˜
·Ú·Ì¤ÙÚÔ˘˜). ∂È‰ÈÎfiÙÂÚ· Î¿ıÂ Î·ÓfiÓ·˜ ·ÊÔÚ¿ ÙÔÓ ¤ÏÂÁ¯Ô ÌÈ·˜ ·Ú·Ì¤ÙÚÔ˘ fiÔ˘ ÔÈ
ÙÈÌ¤˜ ÂÏ¤Á¯Ô˘ «ÂÚÓÔ‡Ó» ·Ú·ÌÂÙÚÔÔÈËÌ¤Ó· ‚¿ÛË ÙÔ Ù‡Ô ÙÔ˘ ÛÊ¿ÏÌ·ÙÔ˜.  ŒÙÛÈ ÔÈ
14 Î·ÓfiÓÂ˜ ÛÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ÂÊ·ÚÌÔÁ‹ Û˘Ó‰¤ÔÓÙ·È ˆ˜ ÂÍ‹˜ ÌÂ ÙÈ˜ ·Ú·Ì¤ÙÚÔ˘˜ ÙˆÓ
ÛÊ·ÏÌ¿ÙˆÓ:

ñ R1 ÁÈ· Root Opening

ñ R2 ÁÈ· Root Face

ñ R3 ÁÈ· Surface condition

ñ R4 ÁÈ· Temperature preheat

ñ R5 ÁÈ· Temperature interheat

ñ R6 ÁÈ· Voltage

ñ R7 ÁÈ· Ampere

ñ R8 ÁÈ· Travel speed

ñ R9 ÁÈ· Electrode Angle

ñ R10 ÁÈ· Arc height

ñ R11 ÁÈ· Feed rate

ñ R12 ÁÈ· Flow rate

ñ R13 ÁÈ· Type & Quality

ñ R14 ÁÈ· Technical details
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4. ∞ÏÁfiÚÈıÌÔ˜ AWELD 

¢Ôı¤ÓÙÔ˜ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ Û˘ÁÎfiÏÏËÛË˜ ∞ÏÔ˘ÌÈÓ›Ô˘ Ô˘ ÂÚÈÁÚ¿ÊËÎÂ ÛÙÔ ¯ÒÚÔ
Î·Ù·ÛÙ¿ÛÂˆÓ, ÛÙfi¯Ô˜ Â›Ó·È Ë Ó· ‚ÚÂıÂ› Ë Ï‡ÛË ÙÔ˘. ∏ Ù˘ÔÔ›ËÛË ÙË˜ ÂÚÈÁÚ·Ê‹˜ ÙÔ˘
ÚÔ‚Ï‹Ì·ÙÔ˜ ‰ÈÂ˘ÎÔÏ‡ÓÂÈ ÙËÓ Â›Ï˘Û‹ ÙÔ˘. ∫·Ù’ ·ÓÙÈÛÙÔÈ¯›· Ë Ù˘ÔÔ›ËÛË ÙˆÓ ‚ËÌ¿-
ÙˆÓ Â›Ï˘ÛË˜ ‰ÈÂ˘ÎÔÏ‡ÓÂÈ ÙËÓ ·˘ÙÔÌ·ÙÔÔ›ËÛË, ‰ËÏ·‰‹ ÙËÓ ˘ÏÔÔ›ËÛË ÙÔ˘ ÙÚfiÔ˘
Â›Ï˘ÛË˜ ÛÂ ¤Ó· ˘ÔÏÔÁÈÛÙ‹. ∏ ·˘ÙÔÌ·ÙÔÔ›ËÛË ·˘Ù‹ ÂÈÙ˘Á¯¿ÓÂÙ·È Ì¤Ûˆ ·˘ÛÙËÚÒÓ
ÚÔÎ·ıÔÚÈÛÌ¤ÓˆÓ ‚ËÌ¿ÙˆÓ, ‰ËÏ·‰‹ ·ÏÁÔÚ›ıÌˆÓ, Ô˘ Ú¤ÂÈ Ó· ÂÊ·ÚÌÔÛÙÔ‡Ó ÁÈ· Ó·
ÂÈÏ˘ıÂ› ÙÔ Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜. √ ·ÏÁfiÚÈıÌÔ˜ Ô˘ ·Ó·˙ËÙÂ› ÙË Ï‡ÛË ÛÙÔ Úfi-
‚ÏËÌ· ÂÈÏÔÁ‹˜ ·Ú·Ì¤ÙÚˆÓ ÛÙËÓ Û˘ÁÎfiÏÏËÛË ∞ÏÔ˘ÌÈÓ›Ô˘ ·fi ÙËÓ ÛÙÈÁÌ‹ ÂÌÊ¿ÓÈÛË˜
ÛÊ¿ÏÌ·ÙÔ˜ ÔÓÔÌ¿˙ÂÙ·È ·ÏÁfiÚÈıÌÔ˜ ·Ó·˙‹ÙËÛË˜.[11] ™ÙÔ Úfi‚ÏËÌ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ Ô
·ÏÁfiÚÈıÌÔ˜ ‰ÔÎÈÌ‹˜-‰ÈfiÚıˆÛË˜ ·Ú·Ì¤ÙÚˆÓ (AWELD) ¤¯ÂÈ ÙËÓ ·ÎfiÏÔ˘ıË ‰ÔÌ‹
(™¯.6).

™¯‹Ì· 6. ¢ÔÌ‹ ∞ÏÁfiÚÈıÌÔ˘ ‰ÔÎÈÌÒÓ-‰ÈÔÚıÒÛÂˆÓ ·Ú·Ì¤ÙÚˆÓ Û˘ÁÎfiÏÏËÛË˜

∫¿ıÂ ÙÌ‹Ì· ÂÚÈÏ·Ì‚¿ÓÂÈ ¤Ó· ·˘ÙfiÓÔÌÔ ·ÏÁfiÚÈıÌÔ Ô ÔÔ›Ô˜ ÂÈÎÔÈÓˆÓÂ› ÌÂ ÙÔ˘˜
¿ÏÏÔ˘˜ ÒÛÙÂ Ó· ˘¿Ú¯ÂÈ ÔÚı‹ ÏÂÈÙÔ˘ÚÁ›· Î·È Â›ÙÂ˘ÍË ÙÔ˘ ÛÙfi¯Ô˘ ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜
Ô˘ Â›Ó·È Ë Â‡ÚÂÛË ÙˆÓ ÔÚıÒÓ ·Ú·Ì¤ÙÚˆÓ ÙË˜ Û˘ÁÎfiÏÏËÛË˜. ™ÙÔ ÙÌ‹Ì· ÂÈÏÔÁ‹˜ ˘ÏÈ-
ÎÔ‡ ÙÔ˘ ·ÏÁÔÚ›ıÌÔ˘ ÂÈÏ¤ÁÔ˘ÌÂ ÙÔ ˘ÏÈÎfi Ô˘ ı· Á›ÓÂÈ Ë ‰ÔÎÈÌ‹ ·Ú·Ì¤ÙÚˆÓ ÌÂÙ¿ ·fi
ÙÔÓ ÂÓÙÔÈÛÌfi ÛÊ¿ÏÌ·ÙÔ˜ ÛÙËÓ Û˘ÁÎfiÏÏËÛË Î·È ¤¯ÂÈ ÙËÓ ·ÎfiÏÔ˘ıË ÌÔÚÊ‹ ÛÂ „Â˘‰Ô-
ÎÒ‰ÈÎ· (Pascal- like):
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Algorithm MaterialChoice
begin

write ("give the material code please..:");
read (m_cod);
If m_cod = "Al5000" then

File Al5000;
elseif m_cod="∞l2500" then

File Al2500;
………
else

write ("does not exist such an error");
End. 

™ÙÔ ÙÌ‹Ì· ·˘Ùfi Á›ÓÂÙ·È Ë ÂÈÏÔÁ‹ ˘ÏÈÎÔ‡ Î·È ·ÓÙ›ÛÙÔÈ¯· Ë ÎÏ‹ÛË ÙÔ˘ Î·Ù¿ÏÏËÏÔ˘
·Ú¯Â›Ô˘ Ô˘ ÂÚÈ¤¯ÂÈ Ù· ‰Â‰ÔÌ¤Ó· Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ µ¿ÛË °ÓÒÛË˜ (KBweld) (™¯‹Ì·
7). Ÿˆ˜ Ê·›ÓÂÙ·È ÛÙÔ Û¯‹Ì· Ô˘ ·ÎÔÏÔ˘ıÂ› Ë ‚¿ÛË ÁÓÒÛË˜ ·›ÚÓÂÈ Ù· ÂÎ¿ÛÙÔÙÂ ‰Â-
‰ÔÌ¤Ó· Ô˘ ·ÊÔÚÔ‡Ó ÙÔ ˘ÏÈÎfi Ô˘ Á›ÓÔÓÙ·È ÔÈ ‰ÔÎÈÌ¤˜-‰ÈfiÚıˆÛË˜ ÙË˜ Û˘ÁÎfiÏÏËÛË˜.
ŒÙÛÈ ‰ÂÓ ˘¿Ú¯ÂÈ ¿ÛÎÔË ÂÎÌÂÙ¿ÏÏÂ˘ÛË ÙË˜ ÌÓ‹ÌË˜ RAM ÙÔ˘ ˘ÔÏÔÁÈÛÙ‹ ÂÂÍÂÚÁ·-
Û›·˜. ¶Ú¤ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ Î¿ÔÈÂ˜ ·Ú¿ÌÂÙÚÔÈ Ô˘ Â›Ó·È ÔÈÔÙÈÎÔ› (.¯. surface
condition, technical det., type&quality ÎÏ.) ˘¿Ú¯Ô˘Ó ÛÙËÓ ÌÓ‹ÌË ÙÔ˘ ˘ÔÏÔÁÈÛÙ‹ ÛÂ
¤Ó· ·Ú¯Â›Ô ÛÂ ÌÔÚÊ‹ ÂÈÎfiÓˆÓ. 

™¯‹Ì· 7. ∆ÚfiÔ˜ ÎÏ‹ÛË˜ ·Ú¯Â›ˆÓ ˘ÏÈÎÒÓ Û˘ÁÎfiÏÏËÛË˜ ·ÏÔ˘ÌÈÓ›Ô˘

™ÙÔÓ ›Ó·Î· Ô˘ ·ÎÔÏÔ˘ıÂ› (¶ÈÓ.5) Ê·›ÓÔÓÙ·È Ù· ‰Â‰ÔÌ¤Ó· Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ ÌÂ-
ÙˆÈÎ‹ Û˘ÁÎfiÏÏËÛË ÛÂ ÔÚÈ˙fiÓÙÈ· ‹ Î¿ıÂÙË ı¤ÛË, ‰È·ÌfiÚÊˆÛË˜ ·ÏÔ‡ V, ∞ÏÔ˘ÌÈÓ›Ô˘
ÛÂÈÚ¿˜ 5000, ¿¯Ô˘˜ 6,35 mm, Î·È Ë ÁÚ·ÌÌÔÁÚ¿ÊËÛË ÙÔ˘˜. 
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¶›Ó·Î·˜ 4: ªÔÚÊ‹ Î·ÓfiÓˆÓ Î·È ÛËÌ·ÛÈÔÏÔÁ›· ÙÔ˘˜

™ÙËÓ ·Ú·¿Óˆ ÁÚ·ÌÌÔÁÚ¿ÊËÛË ÙË˜ ‚¿ÛË˜ ÁÓÒÛË˜ ÈÛ¯‡Ô˘Ó Ù· ·ÎfiÏÔ˘ı·:

ñ ∏ ‚¿ÛË ÁÓÒÛË˜ Â›Ó·È ¤Ó·˜ ‰ÈÛ‰È¿ÛÙ·ÙÔ˜ ›Ó·Î·˜ ÌÂÁ¤ıÔ˘˜ Î·È ÔÓÔÌ·Û›·˜ ∫µ [14,

13].

ñ Ë ÙÈÌ‹ -1 ÛËÌ·›ÓÂÈ fiÙÈ ˘¿Ú¯ÂÈ ÔÙÈÎfi ˘ÏÈÎfi (¯ÚËÛÈÌÔÔÈÂ›Ù·È ¤Ó· standard ·Ú¯Â›Ô
ÂÈÎfiÓˆÓ),

ñ Ë ÙÈÌ‹ 1000 ÛËÌ·›ÓÂÈ fiÙÈ ‰ÂÓ ÂÏ¤Á¯ÂÙ·È Ë ·ÓÙ›ÛÙÔÈ¯Ë ·Ú¿ÌÂÙÚÔ˜,

ñ Ë ÙÈÌ‹ ÛÙ· Â‰›· ÙˆÓ ÛÊ·ÏÌ¿ÙˆÓ 1 ÛËÌ·›ÓÂÈ ↓ (·‡ÍËÛË) Î·È 0 ↑ (ÌÂ›ˆÛË). ∆Ô fi-
ÛÔ ÙË˜ ÌÂÙ·‚ÔÏ‹˜ ·›ÚÓÂÙ·È ·fi ÙÔ Â‰›Ô sum. 

ñ ∏ ÙÈÌ‹ 10 ÛÙ· Â‰›· ÙˆÓ ÛÊ·ÏÌ¿ÙˆÓ ÛËÌ·›ÓÂÈ ↓, ↑ (·‡ÍËÛË Î·È ÌÂ›ˆÛË) ÛÙÔÓ ¿ÍÔ-
Ó· x. ∏ ÙÂÏÈÎ‹ ÙÈÌ‹ ÙË˜ ·Ú·Ì¤ÙÚÔ˘ ı· ·Ú·ÌÂ›ÓÂÈ Ë ·Ú¯ÈÎ‹ ÂÊfiÛÔÓ ‰ÂÓ ÂÈÙ‡¯ÂÈ
Ë ‰ÈfiÚıˆÛË ÙË˜ Û˘ÁÎfiÏÏËÛË˜. H ÙÈÌ‹ 101 ÛËÌ·›ÓÂÈ ÙÔ ›‰ÈÔ Î·È ÁÈ· ÙÔÓ ¿ÍÔÓ· y
(← ↑ →↓).

∆Ô ÙÌ‹Ì· ÂÈÏÔÁ‹˜ ÛÊ·ÏÌ¿ÙˆÓ ÙÔ˘ ·ÏÁfiÚÈıÌÔ˘ ÛÂ „Â˘‰ÔÎÒ‰ÈÎ· Â›Ó·È ÙÔ ·ÎfiÏÔ˘-
ıÔ:

Algorithm ErrorChoice
begin

write ("give the error code please..:");
read (er_cod);

If er_cod = "102-103" then
Er102103 (  );

elseif er_cod = "101,104" then
Er101104( );
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elseif er_cod = "2011121417" then
Er2011121417 ( );

………
else

write ("does not exist such an error");
End. 

™ÙÔ ·˘Ùfi Á›ÓÂÙ·È Ë ÂÈÏÔÁ‹ ÛÊ¿ÏÌ·ÙÔ˜ Î·È ·ÓÙ›ÛÙÔÈ¯· Ë ÎÏ‹ÛË ÙÔ˘ Î·Ù¿ÏÏËÏÔ˘
˘ÔÚÔÁÚ¿ÌÌ·ÙÔ˜ Ô˘ ÂÚÈ¤¯ÂÈ ÙÔ˘ Î·ÓfiÓÂ˜ Ô˘ ·ÊÔÚÔ‡Ó ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÛÊ¿ÏÌ·.
ªÂÙ¿ ·ÎÔÏÔ˘ıÂ› Ë ·ÚÔ˘Û›·ÛË ÙÔ˘ ˘ÔÚÔÁÚ¿ÌÌ·ÙÔ˜ ÎÏ‹ÛË˜ Î·ÓfiÓˆÓ ÁÈ· ÙÔ ÛÊ¿Ï-
Ì· 1 ÙÔ˘ ˘ÏÈÎÔ‡ ∞ÏÔ˘ÌÈÓ›Ô˘ ÛÂÈÚ¿˜ 5000. ∂ÈÚfiÛıÂÙ· ÛÙÔ ÙÌ‹Ì· ·˘Ùfi ÙÔ˘ ·ÏÁfiÚÈı-
ÌÔ˘, ÛÂ Î¿ıÂ ÎÏ‹ÛË Î·ÓfiÓ· (‰È·‰ÈÎ·Û›·˜) Á›ÓÂÙ·È Î·È ÙÔ «¤Ú·ÛÌ·» ÙˆÓ ·ÓÙ›ÛÙÔÈ¯ˆÓ
ÙÈÌÒÓ ·Ú·Ì¤ÙÚˆÓ ÁÈ· ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÛÊ¿ÏÌ· Î·È Â›ÛË˜ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÌÈ· ÏÔÁÈ-

Î‹ ÌÂÙ·‚ÏËÙ‹ Î·ıÔÏÈÎ‹˜ ÂÌ‚¤ÏÂÈ·˜ (flag_glob) ÁÈ· ¤ÍÔ‰Ô ·fi ÙÔÓ ‚Úfi¯Ô Â·Ó¿ÏË„Ë˜
ÙÔ˘ ·ÏÁfiÚÈıÌÔ˘ fiÙ·Ó ‚ÚÂıÂ› Ë ·Ú¿ÌÂÙÚÔ˜ Ô˘ ‰ÈfiÚıˆÛÂ ÙËÓ Û˘ÁÎfiÏÏËÛË ÔfiÙÂ ‰ÂÓ
··ÈÙÂ›Ù·È Ë ¯Ú‹ÛË ÙˆÓ ˘ÔÏÔ›ˆÓ Î·ÓfiÓˆÓ.

Algorithm Error1
Begin

flag_e1 = false;
flag_glob = false
While (NOT flag_e1) OR (NOT flag_glob) do

begin
R3;
If  NOT flag_glob then

R4 (KB[4,1],KB[4,2],KB[4,3], ∫µ[4,4]);
If  NOT flag_glob then

R6 (KB[6,1],KB[6,2],KB[6,3], ∫µ[6,4]);
If  NOT flag_glob then

R7 (KB[7,1],KB[7,2],KB[7,3], ∫µ[7,4]);
If  NOT flag_glob then

R8 (KB[8,1],KB[8,2],KB[8,3], ∫µ[8,4]);
If  NOT flag_glob then

R9 (KB[9,1],KB[9,2],KB[9,3], ∫µ[9,4]);
If  NOT flag_glob then

R10 (KB[10,1],KB[10,2],KB[10,3], ∫µ[10,4]);
write ("does the error’s weld solving; (Y/N):");
read (ans);
if  ans="y" OR ans="Y" then

flag_e1=true ;
end;

End. 
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∂Ó Û˘ÓÂ¯Â›· ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÁÈ· ·Ú¿‰ÂÈÁÌ· 1 Î·ÓfiÓ·˜ (R3), ÁÈ· ÙÔ ÛÊ¿ÏÌ· 1 (æ˘-
¯Ú¤˜ ƒˆÁÌ¤˜ 101,102), Ô˘ ·ÔÙÂÏÂ› Î·È ÚfiÙ˘Ô ÁÈ· ÙÔ˘˜ ˘fiÏÔÈÔ˘˜ Î·ÓfiÓÂ˜. √ R3

¯ÚËÛÈÌÔÔÈÂ› ÏËÚÔÊÔÚ›Â˜ ·fi ÙÔ ·Ú¯Â›Ô ÂÈÎfiÓˆÓ .

Algorithm R3();
Begin

call file picture-SurfCond;
write ("it is OK the Surface Condition; (Y/N)");
read (ans);
if  ans="n" OR ans="N" then

flag_sc=false;
// part of processing
while NOT flag_sc do

begin
write ("it need correction now");
// delay part
for i=1 to 10000

k=k+1;
write ("It is the weld OK now (Y/N):);
read (s_c);
if  s_c="y" OR s_c="Y" then

begin
flag_sc=true;
flag_glob=true;

end;
else

flag_sc=true;
end;

End.

O Î·ÓfiÓ·˜ R3 ÂÌÊ·Ó›˙ÂÈ ¤Ó· ÔÙÈÎfi ·Ú¯Â›Ô Ô˘ ‰Â›¯ÓÂÈ ˆ˜ Ú¤ÂÈ Ó· Â›Ó·È Ë ·-
Ú¿ÌÂÙÚÔ˜ surface condition ÒÛÙÂ Ô ÙÂ¯ÓÈÎfi˜ Ó· Î¿ÓÂÈ ÙÈ˜ ··ÈÙÔ‡ÌÂÓÂ˜ ‰ÈÔÚıÒÛÂÈ˜ ·Ó
··ÈÙÂ›Ù·È ÁÈ· ÙËÓ ‰ÈfiÚıˆÛË ÙË˜ Û˘ÁÎfiÏÏËÛË˜. ∞ÓÙ›ÛÙÔÈ¯· ¤¯Ô˘Ó ·Ó·Ù˘¯ıÂ› Î·È ÔÈ
˘fiÏÔÈÔÈ Î·ÓfiÓÂ˜ ÙÔ˘ AWELD ·Ó¿ÏÔÁ· ÌÂ ÙÈ˜ ·Ú·Ì¤ÙÚÔ˘˜ ÙˆÓ ÛÊ·ÏÌ¿ÙˆÓ Ô˘
‰¤¯ÔÓÙ·È ˆ˜ Â›ÛÔ‰Ô. 

5. ™˘ÌÂÚ¿ÛÌ·Ù·

∏ ¯Ú‹ÛË ∆¡ ÛÙËÓ Â›Ï˘ÛË ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ ‰ÈfiÚıˆÛË˜ Î·È ‰ÔÎÈÌÒÓ ÙˆÓ Û˘ÁÎÔÏ-
Ï‹ÛÂˆÓ ∞ÏÔ˘ÌÈÓ›Ô˘ ·ÔÙÂÏÂ› ¤Ó· ÛËÌ·ÓÙÈÎfi ‚‹Ì· ÁÈ· ÙËÓ ‚ÂÏÙ›ˆÛË ÙˆÓ ‰È·‰ÈÎ·ÛÈÒÓ.
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ªÂ ÙËÓ ¯Ú‹ÛË ÙÔ˘ ∞ÏÁfiÚÈıÌÔ˘ AWELD ÂÈÙ˘Á¯¿ÓÔ˘ÌÂ:

ñ ‰˘Ó·ÙfiÙËÙ· Ï‡ÛÂˆÓ ÂÊfiÛÔÓ ˘¿Ú¯Ô˘Ó,

ñ ÔÈfiÙËÙ· Ï‡ÛÂˆÓ,

ñ ·Ô‰ÔÙÈÎfiÙËÙ· ÛÂ ¯ÚfiÓÔ,

ñ ·Ô‰ÔÙÈÎfiÙËÙ· ÛÂ ¯ÒÚÔ (ÌÓ‹ÌË),

ñ Â˘ÎÔÏ›· ˘ÏÔÔ›ËÛË˜.

√ AWELD ·ÔÙÂÏÂ› ÙÔ ÚÒÙÔ ‚‹Ì· ÁÈ· ÙËÓ ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ¤ÌÂÈÚÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜
·Ó·ÁÓÒÚÈÛË˜ Î·È ‰ÈfiÚıˆÛË˜ ÛÊ·ÏÌ¿ÙˆÓ Û˘ÁÎÔÏÏËÙÒÓ Î·Ù·ÛÎÂ˘ÒÓ ∞ÏÔ˘ÌÈÓ›Ô˘. ∏
¯ÚËÛÈÌÔÔ›ËÛË ÙÔ˘ AWELD ÛÙËÓ ÂÎ·È‰Â˘ÙÈÎ‹ ‰È·‰ÈÎ·Û›· ı· Û˘Ì‚¿ÏÂÈ ÛÙËÓ ‰ËÌÈ-
Ô˘ÚÁ›· ¯ÂÈÚÈÛÙÒÓ Î·È ÙÂ¯ÓÈÎÒÓ Ô˘ ı· ‚ÔËı‹ÛÔ˘Ó ÛÙ· Ó·˘ËÁÂ›· Î·È ÛÙÈ˜ ·Ú·ÁˆÁÈ-
Î¤˜ ÌÔÓ¿‰Â˜ ÛÙÔÓ ¤ÏÂÁ¯Ô Î·È ÛÙËÓ ÌÂ›ˆÛË ÙˆÓ ÛÊ·ÏÌ¿ÙˆÓ Î·È ÁÂÓÈÎfiÙÂÚ· ÛÙËÓ ‚ÂÏ-
Ù›ˆÛË ÙË˜ ÔÈfiÙËÙ·˜ Î·È ·ÍÈÔÈÛÙ›·˜ ÙˆÓ Û˘ÁÎÔÏÏËÙÒÓ Î·Ù·ÛÎÂ˘ÒÓ ∞ÏÔ˘ÌÈÓ›Ô˘.
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Microwave heating electromagnetic field
profiles

Christodoulos Kokkonis
Apostolos Kokkosis
T.E.I. of Piraeus

Abstract

The heating of the materials in microwave ovens, represent a more often utilized
solution, mainly when the sample is a ceramic. We need to find solutions in order to heat
materials with bad absorbing properties for microwaves. The present work, shows the
researches regarding the obtaining of the electromagnetic field profile, in the microwave
oven, by modeling and the microwave heating equipments utilized. 

¶ÂÚ›ÏË„Ë

∏ ı¤ÚÌ·ÓÛË ÙˆÓ ˘ÏÈÎÒÓ ÛÙÔ˘˜ ÊÔ‡ÚÓÔ˘˜ ÌÈÎÚÔÎ˘Ì¿ÙˆÓ, ·ÓÙÈÚÔÛˆÂ‡ÂÙ·È ·fi
ÙËÓ Ï¤ÔÓ ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓË Ï‡ÛË Ô˘ Â›Ó·È Î˘Ú›ˆ˜ Û˘ÛÎÂ˘¤˜ ·fi ÎÂÚ·ÌÈÎfi ˘ÏÈÎfi.
∆·˘Ùfi¯ÚÔÓ· fiÌˆ˜ ÌÂÏÂÙ¿ ÙËÓ ÂÍÂ‡ÚÂÛË Ï‡ÛÂˆÓ ÁÈ· ˘ÏÈÎ¿ ı¤ÚÌ·ÓÛË˜ ÌÂ Î·Î¤˜ È‰ÈfiÙË-
ÙÂ˜ ·ÔÚÚfiÊËÛË˜ ÌÈÎÚÔÎ˘Ì¿ÙˆÓ. ∆Ô ¿ÚıÚÔ ·˘Ùfi ·ÚÔ˘ÛÈ¿˙ÂÈ Î·È ·Ó·Ï‡ÂÈ ÙÈ˜ ¤ÚÂ˘ÓÂ˜
ÁÈ· ÙËÓ ·fiÎÙËÛË ÙÔ˘ ÚÔÊ›Ï ÙÔ˘ ËÏÂÎÙÚÔÌ·ÁÓËÙÈÎÔ‡  Â‰›Ô˘ ÛÙÔ˘˜ ÊÔ‡ÚÓÔ˘˜ ÌÈÎÚÔ-
Î˘Ì¿ÙˆÓ ÌÂ ÙË ÌÔÓÙÂÏÔÔ›ËÛË ÙˆÓ ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓˆÓ Û˘ÛÎÂ˘ÒÓ.

Keywords:

Ceramic, Heat Transformer.
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1. Introduction

The system for generating and utilizing the microwaves at 2,45 GHz is presented in
Fig.1:

Fig. 1. Equipment – microwaves at 2,45 GHz

The geometrical dimensions of the oven, offers us the possibility to heat medium size
bodies, till 40 cm long. In Fig.2, can be seen the microwave oven with the sample, the heat
transformer and the guides.

Fig. 2. Microwave oven
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The dielectric materials, especially the ceramics, are not good absorbing for
microwaves till 150-250 deg. Celsius. It means that the heating is very slow and difficult,
it takes a long time to increase the temperature, with a lot of energy.

The study of the electromagnetic field in a microwave oven and the fallowing of the
distribution and the values of the field, gives us some very important information about
the heating process itself.

2. Determination of the electromagnetic field profiles

For modeling the electromagnetic phenomena, we used a MacGFEM software and the
finite element method in 2 dimensions. 

We defined the frontiers of the structure, the regions and we divided in triangles
network. We tried to optimize the triangles network, in order to obtain a maximum of
triangles and of course, an accurate distribution of the field around the sample, as shown
in Fig.3:

Fig. 3. The triangles network

We considered, as a limit condition, that the thermal isolation is good enough between
the heat transformer and the cavity, so that we have not heat loses and the temperature is
the same like on the external surface of the heat transformer.

The guides for microwaves are disposed in orthogonal plans, in order to avoid the
electromagnetic coupling phenomena, between the two guides.

Microwave heating electromagnetic field profiles 41



The equations that must be solved are:
- guide 2

¢u � k2 � u � 0

we considered u equivalent to H, u = 1 on the frontier (2), on all others frontiers that is
null.

k2 � ˆ2 � Ì � Â    sau k2 � ��
ˆ
c
��

2
� Âr

Âr = relatively permitivity of the environment
c = light speed
f = frequency- 2,45 l09 Hz

- guide  1
¢v � k2 � v � 0

v equivalent to E

v � sin ��

g

� (x � h)� on the frontier (4)

on all others frontiers that is null.
In order to obtain the superposition of the two fields, will do the transformation

between H and E:
rotHx � jˆÂ∂y

Ey � �
jˆ
1

Â
� � �

∂
∂
H
y
x

�

The guides Mag l and Mag 2 are identicals, will look forward to the relation E0 and H0:

�
S

Âo E2 � ds � �
S

ÌÔ H2 ds

Â0 � ∂yo2 � � b � ÌÔHo2 �

from Ho � ∂yo � ��
As well, considering very small the loses in void, and considering  the maximum power

of the generator  l kW, will obtain for the  electric field in a section of the cavity:

P � 1kW � ˆ ÂÔ �
x

∂2 � ds � ˆ ÂÔ bg � �
·

Ô

∂2 � dx

because E � Eo � sin , we will obtain

P � ˆ ÂÔ � bg � E2
o � �

ag

o

sin � dx
x
�
·g

ag
�
2

1
�
2

x
�
·

1
�
2

1
�
2

Âo�
ÌÔ

·b
�
2

·
�
2
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P � ˆ ÂÔ � bg � � E2
o

so Eo � � �
�
1
2

�

The values for Âr1 and Âr2, were experimentally determined on small ceramics
samples.

We worked for the guide 1 with the electric field E and for the guide 2 with the
magnetic field H, because of the limited possibilities of the software.

Mac-GFEM, can process only continuing functions, or as you can see in Fig.1, the
field Ey from the guide 2, is oscillating in the same plan with the sample, in the orthogonal
section of the structure, that gives us some discontinuities. In order to avoid this, will
work with the magnetic field H in the guide 2, whose orientation is orthogonal on the
sample plan, which gives us a continuing function.

If the two magnetrons will function simultaneous, the total field in every point of the
cavity, will be given by the superposition of E end H, like complex functions, Etot:

Etot
2 � �R2

e(u) � I2
m(u) � R2

e(v) � I2
m(v)�

Â�
r � Im(Âr)

where Âr - represent a function that determines the value of the permitivity in every region
of the structure:

Âr � 1 -for regions o,3 end 4 filled with air

Âr � Âr1 - for the region with the sample

Âr � Âr2 - for the region with the heat transformer

We find, approximating that the loses in dielectrics are given only by the complex part
of the er, to the expression of the active power of the microwaves, lost in a material, in
the point M, at the moment t,

Pabs (M, t) � ˆ ÂÔ � Â��∂(ª, t)�
2

Now, we can obtain, the profiles of the electromagnetic field, that we will
comparatively present, cavity with the sample, without or with heat transformer, with one
microwave generator, in Fig.4, Fig.5, Fig.6., Fig.7 :

1
�
2

P
��

�
1
4

� � ˆ ÂÔbg � ag

ag
�
2

1
�
2
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Fig. 4. Empty cavity

Fig. 5. Cavity with sample
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Fig. 6. Cavity with heat transformer

Fig. 7. Cavity with sample and heat transformer
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3. Conclusions

Putting the material to heat in the oven, without the heat transformer, don’t give us
satisfaction. Like it can see in the profiles, the values of the electric field are not big
enough to heat the material. 

The solution is represented by the heat transformer, made from good absorbing
microwave ceramic, who's heating above 1000 deg C, very fast, accumulating energy.
After that he will heat the material by radiation, so that the sample suffers two kind of
heating, directly by microwaves and indirectly by radiation.
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√È ™Ùfi¯ÔÈ ÙË˜ ¶∂ ÛÙË ª¤ÛË ∂Î·›‰Â˘ÛË
ÛÙÔ ¶Ï·›ÛÈÔ ÙË˜ ¢ÈÂıÓÔ‡˜ ¶ÔÏÈÙÈÎ‹˜ Î·È
ÙË˜ ∂ÏÏËÓÈÎ‹˜ ∂Î·È‰Â˘ÙÈÎ‹˜ 
¶Ú·ÁÌ·ÙÈÎfiÙËÙ·˜ 1977-2007

º.-A. ÃÚ˘ÛÔÛÙÔÌ›‰Ô˘
Dr ¶ÂÚÈ‚·ÏÏÔÓÙÈÎ‹˜ ∂Î·›‰Â˘ÛË˜
¶·ÓÂÈÛÙËÌ›Ô˘ ∞ıËÓÒÓ
∞Ó·ÏËÚÒÙÚÈ· ∫·ıËÁ‹ÙÚÈ·
∆.∂.π. ∞ı‹Ó·˜

¶ÂÚ›ÏË„Ë

∆Ô ·ÚfiÓ ¿ÚıÚÔ ‰ÈÂÚÂ˘Ó¿ ÙË ‰È·ÌfiÚÊˆÛË ÙˆÓ ÛÙfi¯ˆÓ ÙË˜ ¶ÂÚÈ‚·ÏÏÔÓÙÈÎ‹˜ ∂Î·›-
‰Â˘ÛË˜ (¶∂), fiˆ˜ Î·Ù·ÁÚ¿ÊÔÓÙ·È ÛÙ· Â›ÛËÌ· ÎÂ›ÌÂÓ· (ÓfiÌÔ˘˜, ˘Ô˘ÚÁÈÎ¤˜ ·ÔÊ¿-
ÛÂÈ˜, ÂÁÎ˘ÎÏ›Ô˘˜) ‰È·Ì¤ÛÔ˘ ÙˆÓ ‰ÂÎ·ÂÙÈÒÓ 1977-87, 1987-97, 1997-07 Ô˘ ÔÚÈÔıÂÙÔ‡Ó
ÙËÓ ÔÚÂ›· ÙË˜ ÛÙ· ∂ÏÏËÓÈÎ¿ Û¯ÔÏÂ›· ¢Â˘ÙÂÚÔ‚¿ıÌÈ·˜ ∂Î·›‰Â˘ÛË˜. Ÿˆ˜ ÚÔÎ‡ÙÂÈ,
ÔÈ ÛÙfi¯ÔÈ ÙË˜ ¶∂ ·ÔÚÚ¤Ô˘Ó ·fi Ù· Û˘ÌÂÚ¿ÛÌ·Ù· ÙˆÓ ‰ÈÂıÓÒÓ Û˘ÓÂ‰Ú›ˆÓ, ÂÓÒ ¤¯Ô˘Ó
Û˘Ó¿ÊÂÈ· ÌÂ ÙÔ ÂÚÈÂ¯fiÌÂÓÔ ÙˆÓ ÂÎ¿ÛÙÔÙÂ ÌÂÙ·ÚÚ˘ıÌÈÛÙÈÎÒÓ ÓfiÌˆÓ ÙË˜ ∂ÏÏËÓÈÎ‹˜ ÂÎ-
·È‰Â˘ÙÈÎ‹˜ Ú·ÁÌ·ÙÈÎfiÙËÙ·˜, ÛÙÔ ÂÚÈıÒÚÈÔ ‹ ÛÙÔ Ï·›ÛÈÔ ÙˆÓ ÔÔ›ˆÓ ÏÂÈÙÔ˘ÚÁÂ›.
∂›ÛË˜, Ë ‰È·Ù‡ˆÛË ÙÔ˘˜ ‰È·¯ÚÔÓÈÎ¿ ·ÓÙ·Ó·ÎÏ¿ ÙË ÛÙ·‰È·Î‹ ÌÂÙÂÍ¤ÏÈÍË ÙË˜ ¶ÂÚÈ‚·Ï-
ÏÔÓÙÈÎ‹˜ ∂Î·›‰Â˘ÛË˜, ·fi ∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÙËÓ Â˘ÚÂ›· ÙÔ˘ ¤ÓÓÔÈ·, ÛÂ
∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÚÔÛ·Ó·ÙÔÏÈÛÌfi ÙË µÈÒÛÈÌË ·Ó¿Ù˘ÍË Î·È ÙÂÏÈÎ¿ ÛÂ
∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶ÂÚÈ‚¿ÏÏÔÓ ÛÙÔ Ï·›ÛÈÔ ÙË˜ ∂Î·›‰Â˘ÛË˜ ÁÈ· ÙË µÈˆÛÈÌfiÙËÙ·. 

Abstract

The article examines the formulation of the Environmental Education goals as they
are recorded in the official texts (laws, ministerial decisions, circulars) through the
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decades 1977-87, 1987-97, 1997-07 of the Environmental Education process in Greek
Secondary Education schools. The EE goals are derived from the international
conference conclusions, however they are related to the each time reformative
educational law content, in the stage or in the content of which EE is operated. In
addition, the EE goals diachronic formulation reflects the gradual EE evolution from its
definition as Education for the Environment in a wider sense, to  Education for the
Environment oriented to Sustainable development and then to Education for the
Environment and Sustainability.  

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿:

OÈÎÔÏÔÁÈÎ‹ ÎÚ›ÛË, ¶ÂÚÈ‚·ÏÏÔÓÙÈÎ‹ ∂Î·›‰Â˘ÛË, µÈÒÛÈÌË ∞Ó¿Ù˘ÍË, ∂Î·›‰Â˘ÛË ÁÈ·
ÙË µÈˆÛÈÌfiÙËÙ·.

ªÂıÔ‰ÔÏÔÁ›·

∏ ¤ÚÂ˘Ó· Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÛÂ ÙÚÂÈ˜ ‰ÂÎ·ÂÙ›Â˜ (1977-87, 1987-97, 1997-07), ÌÂ ÎÚÈ-
Ù‹ÚÈÔ Ù· ÎÔÚ˘Ê·›· ‰ÈÂıÓ‹ Û˘Ó¤‰ÚÈ· ÁÈ· ÙËÓ ¶∂ (∆ÈÊÏ›‰·, ªfiÛ¯·, £ÂÛÛ·ÏÔÓ›ÎË) Ô˘
·ÔÙÂÏÔ‡Ó ÛÙ·ıÌÔ‡˜ ÛÙËÓ ÈÛÙÔÚ›· ÙË˜. °È· ÙË ‰ÈÂÚÂ‡ÓËÛË ÙË˜ ‰È·ÌfiÚÊˆÛË˜ ÙˆÓ ÛÙfi-
¯ˆÓ ÙË˜ ¶∂ ‰È·¯ÚÔÓÈÎ¿ Î·È ÛÙÔ Ï·›ÛÈÔ ÙË˜ ÂÎ·È‰Â˘ÙÈÎ‹˜ ÔÏÈÙÈÎ‹˜ ÙË˜, ¤ÁÈÓÂ ÌÂÏ¤-
ÙË ·Ú¯ÂÈ·ÎÔ‡ ˘ÏÈÎÔ‡ ÙÔ ÔÔ›Ô ÂÚÈÏ·Ì‚¿ÓÂÈ: ·) ∂ÏÏËÓÈÎ¿ ÎÂ›ÌÂÓ· ÓÔÌÔıÂÙÈÎÔ‡ ÂÚÈÂ-
¯ÔÌ¤ÓÔ˘: ÓfiÌÔ˘˜, ˘Ô˘ÚÁÈÎ¤˜ ·ÔÊ¿ÛÂÈ˜, ÂÁÎ˘ÎÏ›Ô˘˜, ‚) Â›ÛËÌ· ÎÂ›ÌÂÓ· ÙË˜ ¢ÈÂıÓÔ‡˜
Î·È ∂˘Úˆ·˚Î‹˜ ∫ÔÈÓfiÙËÙ·˜: „ËÊ›ÛÌ·Ù·, ·ÔÊ¿ÛÂÈ˜, Û˘ÛÙ¿ÛÂÈ˜, Ô‰ËÁ›Â˜, Á) ·Ó·ÊÔ-
Ú¤˜ Î·ıËÁËÙÒÓ Ô˘ ÂÌÏ¤ÎÔÓÙ·È ÛÂ ÚÔÁÚ¿ÌÌ·Ù· ¶∂ Î·È ÂÎı¤ÛÂÈ˜ ÔÌ¿‰ˆÓ ÂÚÁ·Û›·˜
Î·È ˘Â‡ı˘ÓˆÓ ÁÈ· ÙËÓ ¶∂.

°È· ÙË ÌÂÏ¤ÙË ÙˆÓ ÛÙfi¯ˆÓ ÙË˜ ¶∂ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÌÈ· ·Ú¯ÈÎ‹ Ù·ÍÈÓfiÌËÛË
ÙÔ˘˜ ÌÂ ‚¿ÛË ÙÈ˜ ÙÚÂÈ˜ ‰È·ÛÙ¿ÛÂÈ˜ ÙË˜ –ÂÚÈ‚¿ÏÏÔÓ-·È‰Â›·-ÎÔÈÓˆÓ›·– ÛÂ ÂÚÈ-
‚·ÏÏÔÓÙÈÎÔ‡˜, ·È‰·ÁˆÁÈÎÔ‡˜ Î·È ÎÔÈÓˆÓÈÎÔ‡˜. √È ÂÚÈ‚·ÏÏÔÓÙÈÎÔ› ÛÙfi¯ÔÈ ·Ó·Ï‡-
ıËÎ·Ó ÂÚ·ÈÙ¤Úˆ, Û‡ÌÊˆÓ· ÌÂ ÙËÓ Ù·ÍÈÓÔÌ›· ÙÔ˘ Bloom (1986), ÛÂ ÛÙfi¯Ô˘˜ Û˘Ó·È-
ÛıËÌ·ÙÈÎÔ‡, ÁÓˆÛÙÈÎÔ‡ Î·È „˘¯ÔÎÈÓËÙÈÎÔ‡ Â‰›Ô˘ ÔÈ ÔÔ›ÔÈ Î·È Û¯ÂÙ›˙ÔÓÙ·È, ÛÂ ÌÂ-
Á¿ÏÔ ‚·ıÌfi, ÌÂ ÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ÚÔÂÙÔÈÌ·Û›·˜, ·ÊÔÌÔ›ˆÛË˜ Î·È ÂÓÂÚÁÔÔ›ËÛË˜
ÙÔ˘ ÌÔÓÙ¤ÏÔ˘ ÙË˜ “˘Â‡ı˘ÓË˜ ÂÚÈ‚·ÏÏÔÓÙÈÎ‹˜ Û˘ÌÂÚÈÊÔÚ¿˜” ÙˆÓ Hungerford et
Volt (1990: 10-11). √È Û˘ÁÎÂÎÚÈÌ¤ÓÔÈ ÛÙfi¯ÔÈ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙËÓ Â˘·ÈÛıËÙÔÔ›ËÛË,
ÙË ÁÓÒÛË Î·È ÙËÓ ·fiÎÙËÛË ÈÎ·ÓÔÙ‹ÙˆÓ ÁÈ· ÂÓÂÚÁfi Û˘ÌÌÂÙÔ¯‹, ˆ˜ ÚÔ˜ ÙÔ ÂÚÈ-
‚¿ÏÏÔÓ Î·È Ù· ÚÔ‚Ï‹Ì·Ù· ÙÔ˘. √È ·È‰·ÁˆÁÈÎÔ› ÛÙfi¯ÔÈ ¯ˆÚ›ÛÙËÎ·Ó ÛÂ ÙÚÂÈ˜ Î·-
ÙËÁÔÚ›Â˜ Ô˘ ·Ó·Ê¤ÚÔÓÙ·È: Ë ÚÒÙË ÛÙ· ÎÔÈÓˆÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ Ì·ıËÙ‹
(Û˘ÓÂÚÁ·ÙÈÎfiÙËÙ·, Û˘ÌÌÂÙÔ¯ÈÎfiÙËÙ·, Û˘ÏÏÔÁÈÎfiÙËÙ·, ÎÔÈÓˆÓÈÎÔÔ›ËÛË), Ë ‰Â‡ÙÂÚË
ÛÂ ·Ú¿ÁÔÓÙÂ˜ ÙË˜ ÚÔÛˆÈÎfiÙËÙ·˜ (·˘ÙÔÂÔ›ıËÛË, ˘Â˘ı˘ÓfiÙËÙ·, ÚˆÙÔ‚Ô˘Ï›·,
·˘ÙÂÓ¤ÚÁÂÈ·, ‰ËÌÈÔ˘ÚÁÈÎfiÙËÙ·) Î·È Ë ÙÚ›ÙË ÛÙÔ ÓÔËÙÈÎfi ÙÔ˘ Â‰›Ô (ÎÚÈÙÈÎ‹ ÛÎ¤„Ë).
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∆¤ÏÔ˜ ÔÈ ÎÔÈÓˆÓÈÎÔ› ÛÙfi¯ÔÈ ÂÈÎÂÓÙÚÒıËÎ·Ó ÛÙÔ “¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈ-
ÓˆÓ›·”.

∂ÈÛ·ÁˆÁ‹

∏ ÚÒÙË ‰ÂÎ·ÂÙ›· 1977-87 ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ ·ÁÎfiÛÌÈ· ÔÈÎÔÏÔÁÈÎ‹ ÎÚ›ÛË
Î·È ÙËÓ ·Ó·‰˘fiÌÂÓË ·Ó¿ÁÎË ÁÈ· ·Ó¿Ù˘ÍË ÙË˜ ¶∂. ∆Ô 1977 Ú·ÁÌ·ÙÔÔÈÂ›Ù·È ÛÙËÓ ∆È-
ÊÏ›‰·, ˘fi ÙËÓ ·ÈÁ›‰· ÙË˜ UNESCO, ÙÔ ÚÒÙÔ ‰È·Î˘‚ÂÚÓËÙÈÎfi Û˘Ó¤‰ÚÈÔ ÌÂ ı¤Ì· ÙËÓ
¶∂ƒπµ∞§§√¡∆π∫∏ ∂∫¶∞π¢∂À™∏. ™ÙÔ ™˘Ó¤‰ÚÈÔ, Ë ‰ÈÂıÓ‹˜ ÎÔÈÓfiÙËÙ· Î·ÏÂ› Ù·
ÎÚ¿ÙË Ì¤ÏË ÙË˜ Ó· ÚÔˆı‹ÛÔ˘Ó ÙËÓ ÂÈÛ·ÁˆÁ‹ ÙË˜ ¶∂ ÛÂ fiÏÔ˘˜ ÙÔ˘˜ Ù‡Ô˘˜ Î·È ÙÈ˜
‚·ıÌ›‰Â˜ ÂÎ·›‰Â˘ÛË˜, ÂÓÒ ·Ú¿ÏÏËÏ· ‰È·ÌÔÚÊÒÓÂÙ·È Î·È „ËÊ›˙ÂÙ·È ÌÈ· ‰ÈÂıÓ‹˜ Ô-
ÏÈÙÈÎ‹ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ÙË˜. ∏ Û˘ÁÎÂÎÚÈÌ¤ÓË ÔÏÈÙÈÎ‹ ·Ó·Ê¤ÚÂÙ·È ÛÙË ÊÈÏÔÛÔÊ›·,
ÙÔ˘˜ ÛÙfi¯Ô˘˜ Î·È ÙÈ˜ Î·ÙÂ˘ı˘ÓÙ‹ÚÈÂ˜ ·Ú¯¤˜ ÙË˜ Î·È ÂÚÈÏ·Ì‚¿ÓÂÈ ÛÙÚ·ÙËÁÈÎ¤˜ ÁÈ· ÙËÓ
ÚÔÒıËÛË ÙË˜ ÛÂ ÂıÓÈÎfi Â›Â‰Ô (Unesco, 1978: 24). ∂ÈÏ¤ÔÓ, ÌÂ ·ÊÔÚÌ‹ ÙËÓ ·ÁÎfi-
ÛÌÈ· ÂÎ·È‰Â˘ÙÈÎ‹ ÎÚ›ÛË, Ë ¶∂ ·Ó·ÁÓˆÚ›˙ÂÙ·È ÛÙÔ Û˘Ó¤‰ÚÈÔ ÙË˜ ∆ÈÊÏ›‰·˜ ˆ˜ ¤Ó·˜ ÂÓ
‰˘Ó¿ÌÂÈ ÊÔÚ¤·˜ ÂÎÛ˘Á¯ÚÔÓÈÛÌÔ‡ ÙË˜ Û¯ÔÏÈÎ‹˜ Ú¿ÍË˜ (fi..: 8, 12, 20, 24).  ™ÙËÓ ∂ÏÏ¿-
‰·, ÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹, Î˘ÚÈ·Ú¯Â› ÙfiÛÔ Ë ÔÈÎÔÏÔÁÈÎ‹ fiÛÔ Î·È Ë ÂÎ·È‰Â˘ÙÈÎ‹ ÎÚ›ÛË. ™Ë-
Ì·ÓÙÈÎ¿ ÁÂÁÔÓfiÙ· ıÂˆÚÔ‡ÓÙ·È Ë „‹ÊÈÛË ÙÔ˘ ÌÂÙ·ÚÚ˘ıÌÈÛÙÈÎÔ‡ ÓfiÌÔ˘ 307/76 ÛÙÔ Â-
ÚÈıÒÚÈÔ ÙÔ˘ ÔÔ›Ô˘ Ë ¶∂ ·Ú¯ÈÎ¿ ÏÂÈÙÔ˘ÚÁÂ› Î·ıÒ˜ Î·È Ë „‹ÊÈÛË ÙÔ˘ ÓfiÌÔ˘ Ï·›ÛÈÔ
ÁÈ· ÙËÓ ¶·È‰Â›· (1566/85). 

∏ ÂfiÌÂÓË ‰ÂÎ·ÂÙ›· 1987-97 ÛËÌ·ÙÔ‰ÔÙÂ›Ù·È, ÛÂ ·ÁÎfiÛÌÈÔ Â›Â‰Ô, ·fi ÙÔ ·‰È¤-
ÍÔ‰Ô ÙË˜ ·Ó·Ù˘ÍÈ·Î‹˜ ÔÚÂ›·˜ Î·È ÙËÓ ·Ó·‰˘fiÌÂÓË ‰ÈÂıÓ‹ Ù¿ÛË ÁÈ· µÈÒÛÈÌË ∞Ó¿-
Ù˘ÍË (sustainable development). ∆Ô 1987 ÔÚÁ·ÓÒÓÂÙ·È ·fi ÙËÓ UNESCO Î·È Ú·ÁÌ·-
ÙÔÔÈÂ›Ù·È ÛÙË ªfiÛ¯· ÙÔ ‰Â‡ÙÂÚÔ ‰È·Î˘‚ÂÚÓËÙÈÎfi Û˘Ó¤‰ÚÈÔ ÌÂ ı¤Ì· Â›ÛË˜ ÙËÓ
¶∂ƒπµ∞§§√¡∆π∫◊ ∂∫¶∞π¢∂À™∏. √È Ó¤Â˜ Ù¿ÛÂÈ˜ Î·È Û˘ÛÙ¿ÛÂÈ˜ ·ÔÛÎÔÔ‡Ó
ÛÙËÓ Â‰Ú·›ˆÛË ÙˆÓ ‚·ÛÈÎÒÓ Î·ÙÂ˘ı˘ÓÙ‹ÚÈˆÓ ÁÚ·ÌÌÒÓ ÙË˜ ¶∂ Ô˘ ¯·Ú¿¯ÙËÎ·Ó ÛÙÔ
™˘Ó¤‰ÚÈÔ ÙË˜ ∆ÈÊÏ›‰·˜ Î·È ÛÙËÓ ÂÓ›Û¯˘ÛË ÙˆÓ ‰Ú¿ÛÂˆÓ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ÌÂ ÚÔ-
Û·Ó·ÙÔÏÈÛÌfi ÛÙË µÈÒÛÈÌË ∞Ó¿Ù˘ÍË. ∏ ‰ÂÎ·ÂÙ›· ÙÔ˘ ’90 ÔÓÔÌ¿˙ÂÙ·È ¢ÂÎ·ÂÙ›· ÁÈ· ÙËÓ
¶∂ Î·È ÚÔÙÂ›ÓÂÙ·È, ˆ˜ ÂÈÙ·ÎÙÈÎ‹ ·Ó¿ÁÎË, Ë ÚÔÒıËÛË ÙË˜ ÛÙËÓ ∆Â¯ÓÈÎ‹ Î·È ∂·Á-
ÁÂÏÌ·ÙÈÎ‹ ∂Î·›‰Â˘ÛË (Unesco-Unep, 1988: 5). ™ÙËÓ ∂ÏÏ¿‰· Ë ·Ó¿ÁÎË ÁÈ· ·ÓÙÈÌÂÙÒ-
ÈÛË ÙfiÛÔ ÙË˜ ÔÈÎÔÏÔÁÈÎ‹˜ fiÛÔ Î·È ÙË˜ ÂÎ·È‰Â˘ÙÈÎ‹˜ ÎÚ›ÛË˜ Á›ÓÂÙ·È ÂÈÙ·ÎÙÈÎfiÙÂÚË.
∂ÓÈÛ¯‡ÔÓÙ·È Ù· Ì¤ÙÚ· ÚÔÛÙ·Û›·˜ ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Î·È Ë ¶∂ ÂÓÙ¿ÛÛÂÙ·È ÛÙ· Û¯Ô-
ÏÂ›·, ·Ú¯ÈÎ¿ ÛÙÔ ÂÚÈıÒÚÈÔ ÙÔ˘ ÌÂÙ·ÚÚ˘ıÌÈÛÙÈÎÔ‡ ÓfiÌÔ˘ 1566/85 Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÛÙÔ
Ï·›ÛÈÔ ÙÔ˘  ÓfiÌÔ˘ 1892/90, ÌÂ ÙÔ ¿ÚıÚÔ 111 ÙÔ˘ ÔÔ›Ô˘ Î·È ıÂÛÌÔıÂÙÂ›Ù·È.

∏ ÙÚ›ÙË ‰ÂÎ·ÂÙ›· 1997-2007 ÊÔÚÙÈÛÌ¤ÓË ·fi ÙËÓ ÂÈÙ·¯˘ÓfiÌÂÓË ÂÈ‰Â›ÓˆÛË ÙË˜
˘Ô‚¿ıÌÈÛË˜ ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜, ÌÂ Î˘Ú›·Ú¯Ô Úfi‚ÏËÌ· ÙÔ Ê·ÈÓfiÌÂÓÔ ÙÔ˘ ıÂÚÌÔÎË-
›Ô˘ Î·È ÙËÓ ¿ÓÔ‰Ô ÙË˜ ıÂÚÌÔÎÚ·Û›·˜ ÙÔ˘ Ï·Ó‹ÙË, ‰È·Ó¤ÂÙ·È ·fi ÙËÓ ÂÂ›ÁÔ˘Û·
·Ó¿ÁÎË ÁÈ· ÌÈ· ÔÚÂ›· ÚÔ˜ ÙË µÈÒÛÈÌË ∞Ó¿Ù˘ÍË. ∆Ô 1997  ÔÚÁ·ÓÒÓÂÙ·È ·fi ÙËÓ
UNESCO, ÛÂ Û˘ÓÂÚÁ·Û›· ÌÂ ÙËÓ ∂ÏÏËÓÈÎ‹ Î˘‚¤ÚÓËÛË, ÙÔ ÙÚ›ÙÔ Î·Ù¿ ÛÂÈÚ¿ ‰È·Î˘‚ÂÚ-
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ÓËÙÈÎfi Û˘Ó¤‰ÚÈÔ ÛÙË £ÂÛÛ·ÏÔÓ›ÎË ÌÂ £¤Ì·: ¶∂ƒπµ∞§§√¡ ∫∞π ∫√π¡ø¡π∞:
∂∫¶∞π¢∂À™∏ ∫∞π ∂À∞π™£∏∆√¶√π∏™∏ ∆ø¡ ¶√§π∆ø¡ °π∞ ∆∏
µπø™πª√∆∏∆∞. ™ÙÔ Û˘Ó¤‰ÚÈÔ ·˘Ùfi Ë ¶∂ ¯·Ú·ÎÙËÚ›˙ÂÙ·È ˆ˜ “∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶Â-
ÚÈ‚¿ÏÏÔÓ Î·È ÙË µÈˆÛÈÌfiÙËÙ·” Î·È ÂÓÈÛ¯‡ÂÙ·È Ë ‰Ú¿ÛË ÙË˜ ÚÔ˜ ·˘Ù‹Ó ÙËÓ Î·ÙÂ‡ı˘Ó-
ÛË (Unesco,1997). ™ÙÔÓ ∂ÏÏËÓÈÎfi ¯ÒÚÔ Î˘ÚÈ·Ú¯Ô‡Ó ÔÈ ÂÈÙÒÛÂÈ˜ ·fi ÙËÓ ÂÈ‰Â›ÓˆÛË
ÙË˜ ˘Ô‚¿ıÌÈÛË˜ ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Î·È Ë ÂÈÛÚÔ‹ ¯ÚËÌ¿ÙˆÓ ·fi ÙËÓ ∂˘Úˆ·˚Î‹ ŒÓˆ-
ÛË ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ∫ÔÈÓÔÙÈÎÒÓ ¶ÚÔÁÚ·ÌÌ¿ÙˆÓ ™Ù‹ÚÈÍË˜ (∫¶™). ∏ ¶∂ ÂÓÙ¿Û-
ÛÂÙ·È ÛÙÔ 2Ô ∫¶™ Î·È ‰›ÓÂÙ·È ÒıËÛË ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ÌÂ ÁÚËÁÔÚfiÙÂÚÔ˘˜ Ú˘ıÌÔ‡˜. 

¢ÂÎ·ÂÙ›· 1977-1987

∏ ÚÒÙË ‰ÂÎ·ÂÙ›· Û˘Ì›ÙÂÈ ÌÂ ÙË ÌÂÙ·ÚÚ‡ıÌÈÛË ÙÔ˘ 1976 Ë ÔÔ›·  ‰ËÌÈÔ˘ÚÁÂ› ÙÈ˜
Î·Ù¿ÏÏËÏÂ˜ Û˘Óı‹ÎÂ˜ ÁÈ· ÙËÓ ÂÈÛ·ÁˆÁ‹ ÙË˜ ¶∂ ÛÙ· Û¯ÔÏÂ›·.  ™˘ÁÎÂÎÚÈÌ¤Ó· ÌÂ ÂÁÎ‡-
ÎÏÈÔ Ô˘ ·ÎÔÏÔ˘ıÂ› ÙÔ ¡fiÌÔ 309/76 Î·ıÈÂÚÒÓÂÙ·È Ô ıÂÛÌfi˜ ÙˆÓ ¶ÔÏÈÙÈÛÙÈÎÒÓ ¢Ú·-
ÛÙËÚÈÔÙ‹ÙˆÓ Î·È ÙˆÓ ª·ıËÙÈÎÒÓ ∫ÔÈÓÔÙ‹ÙˆÓ “ÛËÌ·ÓÙÈÎ¿ ‚‹Ì·Ù·” fiˆ˜ Ù· ¯·Ú·ÎÙË-
Ú›˙ÂÈ Ô ¡. ª·Ï¿ÛÎ·˜ (1991) ÁÈ· ÙËÓ ·Ó·ÁÓÒÚÈÛË ÙË˜ Ì·ıËÙÈÎ‹˜ ·ÚÔ˘Û›·˜ ÛÙÔ Û¯Ô-
ÏÂ›Ô Î·È ÙË ‰ËÌÈÔ˘ÚÁ›· Û¯ÔÏÈÎ‹˜ ˙ˆ‹˜ (ª·Ï¿ÛÎ·˜, 1991: 29). Ã·Ú·ÎÙËÚÈÛÙÈÎfi Â›Ó·È
ÙÔ ·fiÛ·ÛÌ· Ô˘ ·ÎÔÏÔ˘ıÂ›:

«ÌÂ ÙËÓ Î·ıÈ¤ÚˆÛË ÙˆÓ ÔÏÈÙÈÛÙÈÎÒÓ ‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ ·›ÚÂÙ·È Ë “ÛÙÂÁ·ÓfiÙËÙ·”
ÙÔ˘ Û¯ÔÏÂ›Ô˘ Î·È ÍÂÂÚÓÈ¤Ù·È ÛÂ ÛËÌ·ÓÙÈÎfi ‚·ıÌfi Ô ·Ó·fiÊÂ˘ÎÙ· Û˘ÓÙËÚËÙÈÎfi˜
Î·È ÛÙ·ÙÈÎfi˜ ¯·Ú·ÎÙ‹Ú·˜ ÙÔ˘. ∆Ô Û¯ÔÏÂ›Ô Î·È Ë ÎÔÈÓˆÓÈÎ‹ Ú·ÁÌ·ÙÈÎfiÙËÙ· ‰ÂÓ
ı· Â›Ó·È È· ‰‡Ô ¿Û¯ÂÙÔÈ ‹ ·ÓÙ›ıÂÙÔÈ ÌÂÙ·Í‡ ÙÔ˘˜ ÎfiÛÌÔÈ, ·ÏÏ¿ ı· ·Ó·Ù‡ÛÛÂ-
Ù·È ·Ó¿ÌÂÛ¿ ÙÔ˘˜ ÌÈ· ‰È·ÏÂÎÙÈÎ‹ Û¯¤ÛË: Ë ÎÔÈÓˆÓÈÎ‹ Ú·ÁÌ·ÙÈÎfiÙËÙ· ı· ÚÔ-
‚ÏËÌ·Ù›˙ÂÈ ÙÔ Û¯ÔÏÂ›Ô Î·È ÙÔ Û¯ÔÏÂ›Ô ı· ÊˆÙ›˙ÂÈ, ‰È·Ì¤ÛÔ˘ ÙˆÓ Ì·ıËÙÒÓ, ÙËÓ
ÎÔÈÓˆÓÈÎ‹ Ú·ÁÌ·ÙÈÎfiÙËÙ·..….....Ë Û˘ÌÌÂÙÔ¯‹ ÛÂ ÔÏÈÙÈÛÙÈÎ¤˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜
‚ÔËı¿ ÙÔ˘˜ Ì·ıËÙ¤˜ Ó· ÂÎÊÚ¿˙Ô˘Ó ÂÏÂ‡ıÂÚ· ÙË ÁÓÒÌË ÙÔ˘˜, Ó· ıÂÌÂÏÈÒÓÔ˘Ó ·-
fi„ÂÈ˜, Ó· ·Ó·Ù‡ÛÛÔ˘Ó ÚˆÙÔ‚Ô˘Ï›Â˜ Î·È Ó· ·›ÚÓÔ˘Ó ·ÔÊ¿ÛÂÈ˜, ÌÂ ÛÎÔfi
ÙËÓ Î·ÏÏÈ¤ÚÁÂÈ· ˘Â‡ı˘ÓË˜ ÚÔÛˆÈÎfiÙËÙ·˜»

∞fi ÙÔ ·Ú·¿Óˆ ·fiÛ·ÛÌ· ‰È·ÈÛÙÒÓÂÙ·È fiÙÈ ÌÂ ÙÈ˜ ÔÏÈÙÈÛÙÈÎ¤˜ ‰Ú·ÛÙË-
ÚÈfiÙËÙÂ˜ ÂÈ‰ÈÒÎÂÙ·È ÙÔ “¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·” –ÎÔÈÓˆÓÈÎ‹ ‰È¿ÛÙ·ÛË
ÙË˜ ¶∂– Î·È Ë ‰ËÌÈÔ˘ÚÁ›· ˘Â‡ı˘ÓˆÓ ÔÏÈÙÒÓ –·È‰·ÁˆÁÈÎ‹ ‰È¿ÛÙ·ÛË ÙË˜ ¶∂– Ô˘
·ÔÙÂÏÔ‡Ó Ù· ‚·ÛÈÎ¿ ÂÎ·È‰Â˘ÙÈÎ¿ ·ÈÙ‹Ì·Ù· ÙË˜ ÂÔ¯‹˜, ·ÏÏ¿ Î·È ÙÈ˜ ÚÔ¸Ôı¤ÛÂÈ˜
ÁÈ· ÙËÓ ÂÎÏ‹ÚˆÛË ÙˆÓ ÛÙfi¯ˆÓ ÙË˜ ¶∂. ÕÏÏˆÛÙÂ ·˘Ùfi ÙÔÓ›˙ÂÙ·È Î·È ÛÙÔ ÂÈÌÔÚÊˆÙÈ-
Îfi ÛÂÌÈÓ¿ÚÈÔ ÁÈ· ÙËÓ ¶∂ Ô˘ Ú·ÁÌ·ÙÔÔÈÂ›Ù·È ÛÙËÓ ∞ı‹Ó· ÙÔ 1980. ™˘ÁÎÂÎÚÈÌ¤Ó· Ô
∏. ™˘ÚfiÔ˘ÏÔ˜ ÛÙËÓ ÂÈÛ‹ÁËÛË ÙÔ˘ ‰È·Ù˘ÒÓÂÈ fiÙÈ ÔÈ ÛÎÔÔ› ÙË˜ ¶∂ “ÂÓ·ÚÌÔÓ›˙ÔÓÙ·È
ı·˘Ì¿ÛÈ· ÌÂ ÙÔ ÂÚÈÂ¯fiÌÂÓÔ Ô˘ ÂÈı˘ÌÔ‡ÌÂ Ó· ¿ÚÔ˘Ó, ÙfiÛÔ ÔÈ ÔÏÈÙÈÛÙÈÎ¤˜ ‰Ú·ÛÙË-
ÚÈfiÙËÙÂ˜ Ô˘ ¤¯Ô˘Ó ÂÈÛ·¯ıÂ› ÛÙ· °˘ÌÓ¿ÛÈ·, fiÛÔ Î·È ÔÈ Ì·ıËÙÈÎ¤˜ ÎÔÈÓfiÙËÙÂ˜” (™˘Úfi-
Ô˘ÏÔ˜, 1980: 5). 

µ·ÛÈÎÔ› ÊÔÚÂ›˜ ÁÈ· ÙËÓ ÂÈÛ·ÁˆÁ‹ Î·È ÚÔÒıËÛË ÙË˜ ¶∂ ÛÙ· Û¯ÔÏÂ›· Â›Ó·È ÙÔ ∫¤-
ÓÙÚÔ ∂Î·È‰Â˘ÙÈÎÒÓ ªÂÏÂÙÒÓ (∫∂ª∂), ÌÂ Î‡ÚÈ· ·ÚÌÔ‰ÈfiÙËÙ·, ·fi ÙÔÓ È‰Ú˘ÙÈÎfi ÙÔ˘
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ÓfiÌÔ (186/75), ÙËÓ ÚÔÒıËÛË Ó¤ˆÓ ÂÎ·È‰Â˘ÙÈÎÒÓ ıÂÛÌÒÓ (¿ÚıÚ· 1, 2) Î·È Ë °Ú·ÌÌ·-
ÙÂ›· ÙÔ˘ ∂ıÓÈÎÔ‡ ™˘Ì‚Ô˘Ï›Ô˘ ÃˆÚÔÙ·Í›·˜ Î·È ¶ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙÔ˘ ÀÔ˘ÚÁÂ›Ô˘ ¶ÔÏÈ-
ÙÈÛÌÔ‡. ∞fi ÙÈ˜ ÚÒÙÂ˜ ÛËÌ·ÓÙÈÎ¤˜ ÂÓ¤ÚÁÂÈÂ˜ ÁÈ· ÙËÓ ÂÈÛ·ÁˆÁ‹ ÙË˜ ¶∂ ÛÙ· Û¯ÔÏÂ›· ıÂ-
ˆÚÂ›Ù·È Ë ÂÎfiÓËÛË Î·È ‰ËÌÔÛ›Â˘ÛË ÙÔ 1977 Û¯ÂÙÈÎ‹˜ ÌÂÏ¤ÙË˜ ·fi ÂÈÛÙËÌÔÓÈÎ‹ ÂÈ-
ÙÚÔ‹ Ô˘ ÔÚ›˙ÂÈ Ë ·Ú·¿Óˆ °Ú·ÌÌ·ÙÂ›·. ¶·Ú¿ÏÏËÏ·, ÙÔ ∫∂ª∂ ÚÔˆıÂ› ˘ÔÌÓ‹-
Ì·Ù· ÌÂ ÚÔÙ¿ÛÂÈ˜ ÚÔ˜ ÙÔ À¶∂¶£ (™˘ÚfiÔ˘ÏÔ˜, 1986: 73) Î·È Ë ¶∂ ÂÈÛ¿ÁÂÙ·È ÛÙ·
Û¯ÔÏÂ›· ÛÙÔ ÂÚÈıÒÚÈÔ ÙÔ˘ ÌÂÙ·ÚÚ˘ıÌÈÛÙÈÎÔ‡ ¡fiÌÔ˘ 309/76 Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÛÙÔ
Ï·›ÛÈÔ ÙˆÓ ÔÏÈÙÈÛÙÈÎÒÓ ‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ. ∞fi ÙÔ fiÚÈÛÌ· ÙË˜ ÌÂÏ¤ÙË˜ ÙË˜ °Ú·ÌÌ·-
ÙÂ›·˜ ÙÔ˘ ∂ıÓÈÎÔ‡ ™˘Ì‚Ô˘Ï›Ô˘ ÃˆÚÔÙ·Í›·˜ Î·È ¶ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙÔ˘ ÀÔ˘ÚÁÂ›Ô˘ ¶Ô-
ÏÈÙÈÛÌÔ‡, ÙÔ ÂÚÈÂ¯fiÌÂÓÔ ÙˆÓ ˘ÔÌÓËÌ¿ÙˆÓ ÙÔ˘ ∫∂ª∂ (˘ÔÌÓ‹Ì·Ù·, 1978, 81) Î·È
ÙÈ˜ ÂÎı¤ÛÂÈ˜ ÙˆÓ Î·ıËÁËÙÒÓ Ô˘ ÂÌÏ¤ÎÔÓÙ·È ÛÙ· ÚÒÙ· ÚÔÁÚ¿ÌÌ·Ù· ¶∂ (ÂÎı¤ÛÂÈ˜:
µ‡˙·, 1980, ∞ı·Ó·Û¿ÎË, 1981 Î.·.), ‰È·ÈÛÙÒÓÂÙ·È fiÙÈ ·fi ÙÈ˜ ÚÒÙÂ˜ ÂÊ·ÚÌÔÁ¤˜ ÙÔ˘
ıÂÛÌÔ‡ ˘ÈÔıÂÙÔ‡ÓÙ·È ÔÈ ÛÙfi¯ÔÈ ÙË˜ ¶∂, fiˆ˜ ·˘ÙÔ› ÔÚ›ÛıËÎ·Ó ÛÙ· ‰ÈÂıÓ‹ Û˘Ó¤‰ÚÈ·
ÙÔ˘ µÂÏÈÁÚ·‰›Ô˘ Î·È ÙË˜ ∆ÈÊÏ›‰·˜. √È Û˘ÁÎÂÎÚÈÌ¤ÓÔÈ ÛÙfi¯ÔÈ ·Ó·Ê¤ÚÔÓÙ·È ÛÙÈ˜ Î·ÙË-
ÁÔÚ›Â˜: “ÁÓÒÛË”, “‰ÂÍÈfiÙËÙÂ˜”, “ÛÙ¿ÛÂÈ˜” Î·È “‰Ú¿ÛË” ˆ˜ ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ Î·È Ù·
ÚÔ‚Ï‹Ì·Ù· ÙÔ˘ (Unesco - Unep, 1976: 2, Unesco, 1977: 26). 

∞fi ÙÔ 1983 Ô ıÂÛÌfi˜ ÛÙËÚ›˙ÂÙ·È ‰ÈÔÈÎËÙÈÎ¿ ·fi ÙË ¢ÈÂ‡ı˘ÓÛË ¶ÚÔÁÚ·ÌÌ¿ÙˆÓ
µ/ıÌÈ·˜ ∂Î/ÛË˜ Î·È ÂÈ¯ÂÈÚÂ›Ù·È Ë Û˘ÛÙËÌ·ÙÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÙÔ˘ ÌÂ ÂÁÎ˘ÎÏ›Ô˘˜ Ô˘ Ú˘ı-
Ì›ÛÔ˘Ó ÙÔ Ï·›ÛÈÔ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘. Ÿˆ˜ Ê·›ÓÂÙ·È ·fi ÙÈ˜ Û¯ÂÙÈÎ¤˜ Ú˘ıÌ›ÛÂÈ˜, ÔÈ ÛÙfi-
¯ÔÈ ÙË˜ ¶∂, ÙËÓ ÂÚ›Ô‰Ô ·˘Ù‹, ‰ÂÓ ‰È·Ù˘ÒÓÔÓÙ·È Ï‹Úˆ˜ Î·È ÌÂ Û·Ê‹ÓÂÈ·. ∏ ÚÒÙË
·Ó·ÊÔÚ¿ Á›ÓÂÙ·È ÛÙËÓ ÂÁÎ‡ÎÏÈÔ ÙÔ˘ ™ÂÙÂÌ‚Ú›Ô˘ 1985 Î·È ·ÊÔÚ¿ ÌfiÓÔ ÙËÓ ÎÔÈÓˆÓÈÎ‹
‰È¿ÛÙ·ÛË ÙË˜ ¶∂, ÌÂ ÙËÓ ¤ÓÓÔÈ· ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ‰ÈÂ˘Ú˘Ì¤ÓË. Ã·Ú·ÎÙËÚÈÛÙÈÎfi Â›Ó·È
ÙÔ ·fiÛ·ÛÌ·:   

«Â›Ó·È ÁÓˆÛÙfi fiÙÈ Ë ¶∂ ÛÙÔ¯Â‡ÂÈ ÛÙÔ ‘¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙÈ˜ Ú·ÁÌ·ÙÈÎ¤˜
Û˘Óı‹ÎÂ˜ ˙ˆ‹˜’ ÌÂıÔ‰Â‡ÔÓÙ·˜ ÙËÓ ·Ó·Î¿Ï˘„Ë ·fi ÙÔ˘˜ Ì·ıËÙ¤˜ ÙÔ˘ ÂÚÈ‚¿Ï-
ÏÔÓÙÔ˜, ıÂˆÚÔ˘Ì¤ÓÔ˘ ˆ˜ Û˘ÓfiÏÔ˘»

¢ÂÎ·ÂÙ›· 1987-1997

∆Ë ‰Â‡ÙÂÚË ‰ÂÎ·ÂÙ›· Ô ıÂÛÌfi˜ ÛÙËÚ›˙ÂÙ·È ‰ÈÔÈÎËÙÈÎ¿ ·fi ÙË ¢ÈÂ‡ı˘ÓÛË ¶ÚÔÁÚ·Ì-
Ì¿ÙˆÓ µ/ıÌÈ·˜ ∂Î·›‰Â˘ÛË˜. ªÂ ‰Â‰ÔÌ¤ÓÔ ÙÔÓ Î·ÈÓÔÙfiÌÔ ¯·Ú·ÎÙ‹Ú· ÙË˜ ¶∂, ÂÈ¯ÂÈ-
ÚÂ›Ù·È ÌÂ ÙÈ˜ Î·ÈÓÔ‡ÚÁÈÂ˜ Ú˘ıÌ›ÛÂÈ˜ ÙˆÓ ÂÁÎ˘ÎÏ›ˆÓ, Ë Û‡Ó‰ÂÛË ÙË˜ ÌÂ ÙË ÁÂÓÈÎfiÙÂÚË ÊÈ-
ÏÔÛÔÊ›· ÙË˜ ÂÎ·È‰Â˘ÙÈÎ‹˜ ÌÂÙ·ÚÚ‡ıÌÈÛË˜ ÙÔ˘ 1985 (¡fiÌÔ˜-Ï·›ÛÈÔ ÁÈ· ÙËÓ ¶·È‰Â›·
1566/85). ∏ ÂÊ·ÚÌÔÁ‹ ÙË˜ ÂÓÙ¿ÛÛÂÙ·È ÛÙÔ Ï·›ÛÈÔ ÙË˜ Â›ÙÂ˘ÍË˜ ÙˆÓ ÛÙfi¯ˆÓ ÙÔ˘
1566/85 Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÙfiÛÔ ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÔÏÔÎÏËÚˆÌ¤ÓË˜ ÚÔÛˆÈÎfiÙËÙ·˜ fiÛÔ
Î·È ÛÙÔ “¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·” (¿ÚıÚ·: 1 ·Ú. 1, 2 Î·È 5). Ã·Ú·ÎÙË-
ÚÈÛÙÈÎ¿ Â›Ó·È Ù· ·ÔÛ¿ÛÌ·Ù·:

«∆Ô À¶∂¶£ ÛÂ ÂÊ·ÚÌÔÁ‹ ÙË˜ Û¯ÂÙÈÎ‹˜ ÂÈÙ·Á‹˜ ÙÔ˘ ¡fiÌÔ˘ 1566/85, ÂÓÈÛ¯‡ÂÈ
Î¿ıÂ ÚˆÙÔ‚Ô˘Ï›· Ô˘ ÛÙÔ¯Â‡ÂÈ ÛÙÔ Ó· ·Ó·Ù‡ÛÛÔ˘Ó ÔÈ Ì·ıËÙ¤˜ ÎÚÈÙÈÎ‹ ÛÎ¤-
„Ë, ·ÓÙ›ÏË„Ë Û˘ÏÏÔÁÈÎ‹˜ ÚÔÛ¿ıÂÈ·˜ Î·È Û˘ÓÂÚÁ·ÙÈÎfiÙËÙ·˜, ÒÛÙÂ Ó· ·Ó·Ï·Ì-
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‚¿ÓÔ˘Ó ÚˆÙÔ‚Ô˘Ï›Â˜ Î·È ÌÂ ÙËÓ ˘Â‡ı˘ÓË Û˘ÌÌÂÙÔ¯‹ ÙÔ˘˜ Ó· Û˘ÓÙÂÏÔ‡Ó ·Ô-
Ê·ÛÈÛÙÈÎ¿ ÛÙËÓ ÚfiÔ‰Ô ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ Û˘ÓfiÏÔ˘. ™Ù· Ï·›ÛÈ· ·˘Ù¿ ÂÓÙ¿ÛÛÂÙ·È
Î·È Ë ÂÊ·ÚÌÔÁ‹ ÚÔÁÚ·ÌÌ¿ÙˆÓ ¶∂» (∂ÁÎ‡ÎÏÈÔ˜ ¢ÂÎ. 1988).
«∏ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÚÔÁÚ·ÌÌ¿ÙˆÓ ¶∂ ÏÂÈÙÔ˘ÚÁÂ› ÛÙ· Ï·›ÛÈ· ÙË˜ ˘ÏÔÔ›ËÛË˜
ÙˆÓ ÛÎÔÒÓ Î·È ÛÙfi¯ˆÓ ÙˆÓ ¿ÚıÚˆÓ 1 Î·È 5 ÙÔ˘ ÓfiÌÔ˘ 1566/85 ÌÂ ÙÔ˘˜ ÔÔ›-
Ô˘˜ ÂÈ‰ÈÒÎÂÙ·È Ë ÈÎ·ÓÔÔ›ËÛË ÙˆÓ ·Ó·ÁÎÒÓ ÁÈ·:  

– Û‡Ó‰ÂÛË ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÌÂ ÙÔ Â˘Ú‡ÙÂÚÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ 

– ·ÚÔ¯‹ ÁÓÒÛÂˆÓ Û¯ÂÙÈÎÒÓ ÌÂ Û‡Á¯ÚÔÓÔ˘˜ ÎÔÈÓˆÓÈÎÔ‡˜ ÚÔ‚ÏËÌ·ÙÈÛÌÔ‡˜

– ‰ÈÂ‡Ú˘ÓÛË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·ÍÈÒÓ ÙˆÓ Ì·ıËÙÒÓ

– ÚÔÛ·ÚÌÔÁ‹ ÙˆÓ ÚÔÁÚ·ÌÌ¿ÙˆÓ ÛÙÈ˜ ·ÙÔÌÈÎ¤˜ ‰È·ÊÔÚ¤˜ ÙˆÓ  Ì·ıËÙÒÓ

– ‚ÂÏÙ›ˆÛË Î·È ·Ó¿Ù˘ÍË ÙˆÓ Û¯¤ÛÂˆÓ ÙÔ˘ ·ÙfiÌÔ˘ ÌÂ ÙÔ ÛÙÂÓfiÙÂÚÔ Î·È Â˘Ú‡-
ÙÂÚÔ ÎÔÈÓˆÓÈÎfi ÂÚÈ‚¿ÏÏÔÓ» (∂ÁÎ‡ÎÏÈÔ˜ ∞˘Á. 1992).

ªÂ ÙÈ˜ ·Ú·¿Óˆ ·Ó·ÊÔÚ¤˜ ÛÙÔÓ 1566/85, ÙÔ À¶∂¶£ ·ÔÛÎÔÂ› Ó· “ÓÔÌÈÌÔÔÈ-
‹ÛÂÈ” ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÚÔÁÚ·ÌÌ¿ÙˆÓ ¶∂ ÛÙ· Û¯ÔÏÂ›· ÁÈ· Ó· ÛÙ·Ì·Ù‹ÛÂÈ Ó· ·ÓÙÈ-
ÌÂÙˆ›˙ÂÙ·È Ë ¶∂ ·fi ÙËÓ ÂÎ·È‰Â˘ÙÈÎ‹ ÎÔÈÓfiÙËÙ·, ˆ˜ “Ì›· ˘·ÚÎÙ‹ ·ÏÏ¿ ÂÈÎÔ˘ÚÈ-
Î‹ Î·È ‰Â˘ÙÂÚÂ‡Ô˘Û· ‰Ú·ÛÙËÚÈfiÙËÙ·” (∞ÏÂÍÔÔ‡ÏÔ˘-ªÂÛÛ¿ÚË˜, 1994: 127).

∆Ô 1990 „ËÊ›˙ÂÙ·È Ô ÓfiÌÔ˜ 1892/90, ÙÔ ¿ÚıÚÔ 111 ÙÔ˘ ÔÔ›Ô˘ ·ÔÙÂÏÂ› ÛÙ·ıÌfi
ÛÙËÓ ÈÛÙÔÚ›· ÙË˜ ¶∂ ÛÙËÓ ∂ÏÏ¿‰·. ªÂ ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ¿ÚıÚÔ Ô˘ ·Ó·Ê¤ÚÂÙ·È ÛÙÔÓ
ÂÎÛ˘Á¯ÚÔÓÈÛÌfi ÙfiÛÔ ÙË˜ ∞/ıÌÈ·˜ fiÛÔ Î·È ÙË˜ µ/ıÌÈ·˜ ∂Î·›‰Â˘ÛË˜, Ë ¶∂ ÂÈÛ¿ÁÂÙ·È
ÛÙ· Û¯ÔÏÂ›· µ/ıÌÈ·˜ ∂Î/ÛË˜, ˆ˜ Ì¤ÚÔ˜ ÙˆÓ Û¯ÔÏÈÎÒÓ ÚÔÁÚ·ÌÌ¿ÙˆÓ. ™˘ÁÎÂÎÚÈÌ¤Ó·
ÛÙÔ ¿ÚıÚÔ 111, ·Ú. 13 ·Ó·Ê¤ÚÂÙ·È: 

«∏ ¶∂ ·Ó·ÁÓˆÚ›˙ÂÙ·È ˆ˜ ÙÌ‹Ì· ÙˆÓ ÚÔÁÚ·ÌÌ¿ÙˆÓ ÙˆÓ Û¯ÔÏÂ›ˆÓ µ/ıÌÈ·˜
∂Î·›‰Â˘ÛË˜ ÚÔÎÂÈÌ¤ÓÔ˘ ÔÈ Ì·ıËÙ¤˜ Ó· Û˘ÓÂÈ‰ËÙÔÔÈ‹ÛÔ˘Ó ÙË Û¯¤ÛË ÙÔ˘ ·Ó-
ıÚÒÔ˘ ÌÂ ÙÔ Ê˘ÛÈÎfi Î·È ÎÔÈÓˆÓÈÎfi ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘, ·ÏÏ¿ Î·È Ó· Â˘·ÈÛıËÙÔ-
ÔÈËıÔ‡Ó ÁÈ· Ù· ÚÔ‚Ï‹Ì·Ù· Ô˘ Û˘Ó‰¤ÔÓÙ·È ÌÂ ·˘Ùfi ÒÛÙÂ Ó· ‰Ú·ÛÙËÚÈÔÔÈË-
ıÔ‡Ó Î·È Ó· Û˘Ì‚¿ÏÏÔ˘Ó –Ì¤Û· ·fi ÂÈ‰ÈÎ¿ ÚÔÁÚ¿ÌÌ·Ù·– ÛÙË ÁÂÓÈÎfiÙÂÚË ÚÔ-
Û¿ıÂÈ· ·ÓÙÈÌÂÙÒÈÛË˜ ÙÔ˘˜» 

∞fi ÙÔ 1991 ÙÔ À¶∂¶£, ·Ú¿ÏÏËÏ· ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙË˜ ¶∂ ÛÙÔ ÂÚÈıÒÚÈÔ ÙÔ˘
1566/85, ÂÓÙ¿ÛÛÂÈ ÙË ÏÂÈÙÔ˘ÚÁ›· ÙË˜ ÛÙÔ Ï·›ÛÈÔ ÙÔ˘ ¡fiÌÔ˘ 1892/90 ÌÂ ÙÔÓ ÔÔ›Ô ıÂ-
ÛÌÔıÂÙ‹ıËÎÂ, ˘ÈÔıÂÙÒÓÙ·˜  ˆ˜ ÛÎÔfi ÙË˜ ·˘ÙfiÓ Ô˘ ·Ó·Ê¤ÚÂÙ·È ÛÙÔ ·Ú·¿Óˆ ¿ÚıÚÔ
(∂ÁÎ‡ÎÏÈÔÈ, ∞‡Á. 1991, √ÎÙÒ‚. 1992). 

™ÙÔ ÛËÌÂ›Ô ·˘Ùfi ı· ı¤Ï·ÌÂ Ó· ·Ú·ÙËÚ‹ÛÔ˘ÌÂ fiÙÈ Ô ¡fiÌÔ˜ 1566/85 ¤¯ÂÈ Û˘Ó¿ÊÂÈ·
Î˘Ú›ˆ˜ ÌÂ ÙËÓ ·È‰·ÁˆÁÈÎ‹ ‰È¿ÛÙ·ÛË ÙË˜ ¶∂ (‰ËÌÈÔ˘ÚÁ›· ÔÏÔÎÏËÚˆÌ¤ÓË˜ ÚÔÛˆÈ-
ÎfiÙËÙ·˜) Î·È ÙËÓ ÎÔÈÓˆÓÈÎ‹ (¿ÓÔÈÁÌ· Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·), ÂÓÒ ÌÂ ÙÔÓ ¡fiÌÔ
1892/90 ÚÔ‚¿ÏÏÂÙ·È Ë ÂÚÈ‚·ÏÏÔÓÙÈÎ‹ ÙË˜ ‰È¿ÛÙ·ÛË (Â˘·ÈÛıËÙÔÔ›ËÛË, Û˘ÓÂÈ‰ËÙÔ-
Ô›ËÛË, ‰Ú·ÛÙËÚÈÔÔ›ËÛË ˆ˜ ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ).

∂›ÛË˜ ÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÙÔÓ ∞‡ÁÔ˘ÛÙÔ ÙÔ˘ 1992 Ë ¶∂ ÂÓÙ¿ÛÛÂ-
Ù·È, ÌÂ ˘Ô˘ÚÁÈÎ‹ ·fiÊ·ÛË, ÛÙÔ ıÂÛÌfi ÙˆÓ “™¯ÔÏÈÎÒÓ ¢Ú·ÛÙËÚÈÔÙ‹ÙˆÓ”. √ Ó¤Ô˜ ıÂ-
ÛÌfi˜ ·Ú¤¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ÛÂ fiÏ· Ù· Û¯ÔÏÂ›· ¢Â˘ÙÂÚÔ‚¿ıÌÈ·˜ ∂Î·›‰Â˘ÛË˜ Ó· Ú·Á-
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Ì·ÙÔÔÈÔ‡Ó ÔÈÎ›ÏÂ˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜, ÂÓÙfi˜ Î·È ÂÎÙfi˜ Û¯ÔÏÈÎÔ‡ ¯ÒÚÔ˘, ÌÂ ÙË Û˘ÓÂÚ-
Á·Û›· ÙÔÈÎÒÓ ÊÔÚ¤ˆÓ ÔÈ ÔÔ›Â˜ ·ÔÛÎÔÔ‡Ó ÛÙËÓ ÓÂ˘Ì·ÙÈÎ‹ ·Ó¿Ù˘ÍË, ÙËÓ ·ÈÛıË-
ÙÈÎ‹ Î·ÏÏÈ¤ÚÁÂÈ·, Î·È ÙË ‰ËÌÈÔ˘ÚÁÈÎ‹ ¤ÎÊÚ·ÛË ÙˆÓ Ì·ıËÙÒÓ ·Ú¿ÏÏËÏ· ÌÂ ÙËÓ Â˘·È-
ÛıËÙÔÔ›ËÛË ÙÔ˘˜ ÛÂ ı¤Ì·Ù· ÂÚÈ‚¿ÏÏÔÓÙÔ˜ (ÀÔ˘Ú. ∞fiÊ·ÛË, ∞‡Á. 1992). 

∆Ë ‰Â‡ÙÂÚË ‰ÂÎ·ÂÙ›·, 1987-97, ÛÙÔ Ï·›ÛÈÔ ÙË˜ ÂÎ·È‰Â˘ÙÈÎ‹˜ ÔÏÈÙÈÎ‹˜ ÙÔ˘ À¶∂¶£
ÁÈ· ÂÚ·ÈÙ¤Úˆ Â¤ÎÙ·ÛË Î·È ‚ÂÏÙ›ˆÛË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ ÙË˜ ¶∂, Ë ·Ó·ÊÔÚ¿ ÛÙÔ˘˜ ÛÙfi-
¯Ô˘˜ ÙË˜ ¶∂ Á›ÓÂÙ·È Û·Ê‹˜ Î·È ‰È·ÎÚÈÙ‹ ˆ˜ ÚÔ˜ ÙËÓ ÂÚÈ‚·ÏÏÔÓÙÈÎ‹, ·È‰·ÁˆÁÈÎ‹ Î·È
ÎÔÈÓˆÓÈÎ‹ ÙË˜ ‰È¿ÛÙ·ÛË. ™˘ÁÎÂÎÚÈÌ¤Ó·, ÔÈ ÛÙfi¯ÔÈ Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ ÚÔÛÙ·Û›· ÙÔ˘ Â-
ÚÈ‚¿ÏÏÔÓÙÔ˜ (ÂÚÈ‚·ÏÏÔÓÙÈÎÔ›) Î·È ·Ó·Ê¤ÚÔÓÙ·È ÛÙÈ˜ Î·ÙËÁÔÚ›Â˜: “ÁÓÒÛË”, “‰ÂÍÈfiÙË-
ÙÂ˜”, “ÛÙ¿ÛÂÈ˜” Î·È “‰Ú¿ÛË”, ‰È·Ù˘ÒÓÔÓÙ·È ÛÙÈ˜ ÂÁÎ˘ÎÏ›Ô˘˜ ˆ˜ ·ÎÔÏÔ‡ıˆ˜: 

«ÂÈ‰ÈÒÎÂÈ ÏÔÈfiÓ Ë ¶∂ Ó· ÚÔÛÊ¤ÚÂÈ ÁÓÒÛÂÈ˜, Ó· Î·ıÔÚ›ÛÂÈ ·Í›Â˜ Î·È Ó· ‚Ô-
Ëı‹ÛÂÈ ÙÔÓ Ì·ıËÙ‹ Ó· ·Ó·Ù‡ÍÂÈ ‰ÂÍÈfiÙËÙÂ˜, Ó· ‰È·ÌÔÚÊÒÛÂÈ ÛÙ¿ÛÂÈ˜ Î·È ÁÂÓÈ-
Î¿ ¤Ó·Ó ÎÒ‰ÈÎ· Û˘ÌÂÚÈÊÔÚ¿˜ Ô˘ Ó· ÙÔ˘ ÂÈÙÚ¤ÂÈ fi¯È ÌfiÓÔ Ó· ÂÍÂÙ¿˙ÂÈ Î·È
Ó· Î·Ù·ÓÔÂ› ÙË Û¯¤ÛË ·Ó¿ÌÂÛ· ÛÙÔÓ ¿ÓıÚˆÔ, ÙËÓ ·È‰Â›· ÙÔ˘ Î·È ÙÔ ‚ÈÔÊ˘ÛÈ-
Îfi ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓ, ·ÏÏ¿ Î·È Ó· Î·Ù·ÛÙÂ› ÈÎ·Ófi˜ Ó· ÚÔÙÂ›ÓÂÈ Ï‡ÛÂÈ˜ ÁÈ· Ù· Â-
ÚÈ‚·ÏÏÔÓÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù· Î·È Ó· ÌÂÙ¤¯ÂÈ ÂÓÂÚÁ¿ ÛÙË ‰È·ÌfiÚÊˆÛË Î·È ˘ÏÔÔ›Ë-
ÛË ÙˆÓ Û¯ÂÙÈÎÒÓ ·ÔÊ¿ÛÂˆÓ» (∂ÁÎ‡ÎÏÈÔ˜ ºÂ‚Ú. 1988).
«ªÂ ÙËÓ ¶∂ “ÂÈ‰ÈÒÎÂÙ·È fiˆ˜ ÔÈ Ì·ıËÙ¤˜: 

– ·ÔÎÙ‹ÛÔ˘Ó ÁÓÒÛË Î·È Â˘·ÈÛıËÛ›· ÁÈ· ÙÔ Û˘ÓÔÏÈÎfi ÂÚÈ‚¿ÏÏÔÓ

– ·Ó·Ù‡ÍÔ˘Ó ÌÈ· ‚·ÛÈÎ‹ ·ÓÙ›ÏË„Ë ÁÈ· ÙÔ Û˘ÓÔÏÈÎfi ÂÚÈ‚¿ÏÏÔÓ Î·È ÙÈ˜ ·ÏÏË-
ÏÂÈ‰Ú¿ÛÂÈ˜ ·ÓıÚÒÔ˘-Ê˘ÛÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜

– ·Ó·Ù‡ÍÔ˘Ó ÙÈ˜ ·Ó·ÁÎ·›Â˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜, ÈÎ·ÓfiÙËÙÂ˜ Î·È ‰ÂÍÈfiÙËÙÂ˜ ÁÈ· Ó·
ÚÔÛ‰ÈÔÚ›ÛÔ˘Ó ¤Ó· Úfi‚ÏËÌ·, Ó· ÙÔ Î·Ù·ÓÔ‹ÛÔ˘Ó Î·È Ó· ÙÔ Ï‡ÛÔ˘Ó» (∂ÁÎ‡-
ÎÏÈÔ˜ √ÎÙ. 1992).

∞ÓÙ›ÛÙÔÈ¯·, ÔÈ ·È‰·ÁˆÁÈÎÔ› ÛÙfi¯ÔÈ ÂÈÎÂÓÙÚÒÓÔÓÙ·È ÛÙËÓ ·Ó¿Ù˘ÍË ÎÚÈÙÈÎ‹˜ ÛÎ¤-
„Ë˜ (ÛÙfi¯ÔÈ ÓÔËÙÈÎÔ‡ Â‰›Ô˘), ˘Â˘ı˘ÓfiÙËÙ·˜ Î·È ÚˆÙÔ‚Ô˘Ï›·˜ (ÚÔÛˆÈÎ¿ ¯·Ú·-
ÎÙËÚÈÛÙÈÎ¿),  Û˘ÓÂÚÁ·ÙÈÎfiÙËÙ·˜ Î·È Û˘ÏÏÔÁÈÎfiÙËÙ·˜ (ÛÙfi¯ÔÈ ÎÔÈÓˆÓÈÎÔ‡ ÂÚÈÂ¯ÔÌ¤-
ÓÔ˘), ÂÓÒ ÔÈ ÎÔÈÓˆÓÈÎÔ› ÛÙÔ “¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·” ÌÂ ÙÔÓ Ì·ıËÙ‹ ˆ˜
ÌÂÏÏÔÓÙÈÎfi ÔÏ›ÙË Î·È Â·ÁÁÂÏÌ·Ù›·.  Ã·Ú·ÎÙËÚÈÛÙÈÎ¿ Â›Ó·È Ù· ·ÔÛ¿ÛÌ·Ù·:  

«ªÂ ÙËÓ ¶∂ “ÂÈ‰ÈÒÎÂÙ·È fiˆ˜ ÔÈ Ì·ıËÙ¤˜ ÚÔÛÂÁÁ›ÛÔ˘Ó ÎÚÈÙÈÎ¿ ÙÔ ÂÚÈ‚¿Ï-
ÏÔÓ Î·È Ù· ÚÔ‚Ï‹Ì·Ù· ÙÔ˘………..Î·È ·ÔÎÙ‹ÛÔ˘Ó ÎÔÈÓˆÓÈÎ¤˜ ·Í›Â˜ Î·È ·È-
Ûı‹Ì·Ù·  Â˘ı‡ÓË˜ ÁÈ· ÙËÓ ÚÔÛÙ·Û›· Î·È ‚ÂÏÙ›ˆÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ‰È·ÌÔÚ-
ÊÒÓÔÓÙ·˜ Ì›· Û¯ÂÙÈÎ‹ ËıÈÎ‹ ÎÈ’ ¤Ó·Ó ÎÒ‰ÈÎ· Û˘ÌÂÚÈÊÔÚ¿˜ (Ó¤· ÛÙ¿ÛË ˙ˆ‹˜)»
(∂ÁÎ‡ÎÏÈÔ˜ π·Ó. 1998)
«∏ ¶∂ ·ÔÛÎÔÂ› ÛÙË «Û‡Ó‰ÂÛË ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÌÂ ÙÔ Â˘Ú‡ÙÂÚÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘
Î·È ÛÙËÓ ·ÚÔ¯‹ ÁÓÒÛÂˆÓ Û¯ÂÙÈÎÒÓ ÌÂ ÙÔ˘˜ Û‡Á¯ÚÔÓÔ˘˜ ÎÔÈÓˆÓÈÎÔ‡˜ ÚÔ‚ÏË-
Ì·ÙÈÛÌÔ‡˜, ÌÂ Ù· Â·ÁÁ¤ÏÌ·Ù· Î·È ÙËÓ ·Ú·ÁˆÁÈÎ‹ ‰È·‰ÈÎ·Û›·» (∂ÁÎ‡ÎÏÈÔ˜
∞˘Á. 1991).

ªÂ ·ÊÔÚÌ‹ ÙÔ ÙÂÏÂ˘Ù·›Ô ·fiÛ·ÛÌ· Ô˘ ·Ó·Ê¤ÚÂÙ·È ÛÙ· Â·ÁÁ¤ÏÌ·Ù· Î·È ÙËÓ ·-
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Ú·ÁˆÁÈÎ‹ ‰È·‰ÈÎ·Û›· Î·È ÙÔ˘ ÔÔ›Ô˘ Ë ‰È·Ù‡ˆÛË Û˘Ì›ÙÂÈ ÌÂ ÙÔ ¿ÚıÚÔ 1 ÙÔ˘
1566/85, ·Í›˙ÂÈ Ó· ·Ú·ÙËÚ‹ÛÔ˘ÌÂ fiÙÈ Ë ÎÔÈÓˆÓÈÎ‹ ‰È¿ÛÙ·ÛË ÙË˜ ¶∂ ·ÔÎÙ¿ ÙË ‰Â‡ÙÂ-
ÚË ‰ÂÎ·ÂÙ›· È‰È·›ÙÂÚË ÛËÌ·Û›· ÛÙËÓ ∆Â¯ÓÈÎ‹ Î·È ∂·ÁÁÂÏÌ·ÙÈÎ‹ ∂Î·›‰Â˘ÛË (∆∂∂).
∞˘Ùfi Á›ÓÂÙ·È ÂÂÈ‰‹ ·fi ÙÔ 1988 Î·È ÌÂÙ¿ ÙÔ ÀÔ˘ÚÁÂ›Ô ¶·È‰Â›·˜, ÛÙÔ Ï·›ÛÈÔ ÙË˜
µÈÒÛÈÌË˜ ∞Ó¿Ù˘ÍË˜, ÂÓÙ·ÙÈÎÔÔÈÂ› ÙÈ˜ ÂÓ¤ÚÁÂÈÂ˜ ÙÔ˘ ÁÈ· ÚÔÒıËÛË ÙË˜ ¶∂ ÛÙË ª¤-
ÛË ∆∂∂, Û‡ÌÊˆÓ· ¿ÓÙÔÙÂ  ÌÂ ÙÈ˜ ‰ÈÂıÓÂ›˜ Î·È ∂˘Úˆ·˚Î¤˜ Û˘ÛÙ¿ÛÂÈ˜ (™˘Ó¤‰ÚÈÔ ªfi-
Û¯·˜, æ‹ÊÈÛÌ· ˘Ô˘ÚÁÒÓ ·È‰Â›·˜ ÙË˜ ∂∂, 1988). ™˘ÁÎÂÎÚÈÌ¤Ó· ÛÙÈ˜ Û¯ÂÙÈÎ¤˜ ÂÁÎ˘-
ÎÏ›Ô˘˜ Ô˘ ·Â˘ı‡ÓÔÓÙ·È ÛÙË ª¤ÛË ∆∂∂ Ô ÎÔÈÓˆÓÈÎfi˜ ÛÙfi¯Ô˜ ÙË˜ ¶∂ “¿ÓÔÈÁÌ· ÙÔ˘
Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·” Û˘Ó‰¤ÂÙ·È ÌÂ ÙÔÓ ™¯ÔÏÈÎfi ∂·ÁÁÂÏÌ·ÙÈÎfi ¶ÚÔÛ·Ó·ÙÔÏÈÛÌfi
(™∂¶) Î·È ÙË “Û‡˙Â˘ÍË ıÂˆÚ›·˜-Ú¿ÍË˜” Ô˘ ·ÔÙÂÏÂ› ‚·ÛÈÎfi ·›ÙËÌ· ÂÎÛ˘Á¯ÚÔÓÈÛÌÔ‡
ÙË˜ ÂÎ·›‰Â˘ÛË˜ ÛÙËÓ ∂ÏÏ¿‰· ÙË ‰ÂÎ·ÂÙ›· ÙÔ˘ ’80 (∏ÏÈÔ‡, 1986: 45). Ã·Ú·ÎÙËÚÈÛÙÈÎfi
Â›Ó·È ÙÔ ·fiÛ·ÛÌ·: 

«∏ ¶∂ ÂÈ‰ÈÒÎÂÈ Ó· ·ÔÎÙ‹ÛÔ˘Ó ÔÈ Ì·ıËÙ¤˜ ÁÓÒÛË ÙË˜ ·ÁÔÚ¿˜ ÂÚÁ·Û›·˜ ÛÙÔ
¯ÒÚÔ ÙÔ˘˜ Î·È Ó· ÂÌÂ‰ÒÛÔ˘Ó ÙÈ˜ ıÂˆÚËÙÈÎ¤˜ Â·ÁÁÂÏÌ·ÙÈÎ¤˜ ÁÓÒÛÂÈ˜ Ô˘ ·-
Ú¤¯ÂÈ ÙÔ Û¯ÔÏÂ›Ô ÛÂ ¯ÒÚÔ˘˜ ‰Ô˘ÏÂÈ¿˜ ÛÂ ÔÚÈÛÌ¤ÓÔ˘˜ Ù‡Ô˘˜ Û¯ÔÏÂ›ˆÓ (∆∂§,
∆∂™, ∂¶§)» (∂ÁÎ‡ÎÏÈÔÈ π·Ó. Î·È ∞˘Á. 1989) 

∂ÔÌ¤Óˆ˜ ı· ÌÔÚÔ‡Û·ÌÂ Ó· ˘ÔÛÙËÚ›ÍÔ˘ÌÂ fiÙÈ ÙÔ “¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙËÓ
ÎÔÈÓˆÓ›·”, Ô˘ ÂÈ‰ÈÒÎÂÙ·È ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÚÔÁÚ·ÌÌ¿ÙˆÓ ¶∂ ÛÙË Ì¤ÛË ∆∂∂ ·Ô-
ÙÂÏÂ› ÙË ÛËÌ·ÓÙÈÎfiÙÂÚË Û˘Ì‚ÔÏ‹ ÙË˜ ¶∂ Û’ ·˘Ù‹Ó ÙË ‚·ıÌ›‰· ÂÂÈ‰‹ ·Ú¿ÏÏËÏ· Û˘Ì-
‚¿ÏÏÂÈ ÛÙËÓ ÂÎÏ‹ÚˆÛË ÂÓfi˜ ·fi ÙÔ˘˜ ‚·ÛÈÎfiÙÂÚÔ˘˜ ÛÙfi¯Ô˘˜ ÙË˜, ÙË˜ Û‡Ó‰ÂÛË˜ ÙˆÓ
ıÂˆÚËÙÈÎÒÓ Â·ÁÁÂÏÌ·ÙÈÎÒÓ ÁÓÒÛÂˆÓ ÌÂ ÙÔ ¯ÒÚÔ ÂÚÁ·Û›·˜.

√ÏÔÎÏËÚÒÓÔÓÙ·˜ ÙËÓ ·Ó·ÊÔÚ¿ Ì·˜ ÛÙÔ˘˜ ÛÙfi¯Ô˘˜, ·Í›˙ÂÈ Ó· ÛËÌÂÈÒÛÔ˘ÌÂ fiÙÈ ÛÙËÓ
ÂÁÎ‡ÎÏÈÔ ÙÔ˘ √ÎÙˆ‚Ú›Ô˘ 1992 (Û˘ÓËÌÌ¤ÓÔ ·Ú¿ÚÙËÌ·) Ë ¶∂ ÂÚÈÁÚ¿ÊÂÙ·È ÁÈ· ÚÒÙË
ÊÔÚ¿ ÌÂ ‚¿ÛË ÙÈ˜ ÙÚÂÈ˜ ‰È·ÛÙ¿ÛÂÈ˜ ÙË˜, fiˆ˜ ÔÚ›ÛÙËÎÂ ÛÙÔ Û˘Ó¤‰ÚÈÔ ÙË˜ ∆ÈÊÏ›‰·˜: ÂÎ-
·›‰Â˘ÛË «“Á‡Úˆ” ·fi ÙÔ ÂÚÈ‚¿ÏÏÔÓ, “Ì¤Û·” ÛÙÔ ÂÚÈ‚¿ÏÏÔÓ Î·È “ÁÈ· ‹ ÚÔ˜ ¯¿ÚÈÓ”
ÙÔ˘  ÂÚÈ‚¿ÏÏÔÓÙÔ˜» (Unesco, 1977, 12). ∂›ÛË˜, ÙËÓ ÂÚ›Ô‰Ô ·˘Ù‹, ·ÚfiÏÔ Ô˘ ‰ÂÓ
·Ó·Ê¤ÚÂÙ·È ÛÙÈ˜ ÂÁÎ˘ÎÏ›Ô˘˜ Ô fiÚÔ˜ µÈÒÛÈÌË ∞Ó¿Ù˘ÍË, Ë Ù¿ÛË ÚÔÛ·Ó·ÙÔÏÈÛÌÔ‡ ÙË˜
¶∂ ÚÔ˜ ·˘Ù‹Ó ÙËÓ Î·ÙÂ‡ı˘ÓÛË, Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ‰ÈÂıÓÂ›˜ Û˘ÛÙ¿ÛÂÈ˜, ÂÎÊÚ¿˙ÂÙ·È ÌÂ
ÙÔÓ ¯·Ú·ÎÙËÚÈÛÌfi ÙË˜ «ˆ˜ ÂÎ·È‰Â˘ÙÈÎ‹˜ ‰È·‰ÈÎ·Û›·˜ Ô˘ ı· Ú¤ÂÈ Ó· ·ÔÛÎÔÂ›
ÛÙË ÛˆÛÙ‹ ‰È·¯Â›ÚÈÛË ÙˆÓ Ê˘ÛÈÎÒÓ fiÚˆÓ Î·È ÙËÓ ÔÚıÔÏÔÁÈÎ‹ ·Ó¿Ù˘ÍË» (∂ÁÎ‡ÎÏÈÔ˜
ºÂ‚Ú. 1988), ÏÂÈÙÔ˘ÚÁ›Â˜ Ô˘ ·ÔÙÂÏÔ‡Ó ‚·ÛÈÎ¿ ÛÙÔÈ¯Â›· ÙË˜ µÈˆÛÈÌfiÙËÙ·˜.  

¢ÂÎ·ÂÙ›· 1997-2007

∆ËÓ ÙÚ›ÙË  ‰ÂÎ·ÂÙ›· Î·È Ì¤¯ÚÈ ÙÔ 2002, ÙÔ ıÂÛÌÈÎfi Ï·›ÛÈÔ ÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ¶∂ ·-
Ú·Ì¤ÓÂÈ ›‰ÈÔ ÌÂ ÙËÓ ÚÔËÁÔ‡ÌÂÓË. ∏ ¶∂ ˘ÏÔÔÈÂ›Ù·È ÛÙÔ Ï·›ÛÈÔ ÙÔ˘ ¡fiÌÔ˘ 1892/90
Î·È ÙË˜ ˘Ô˘ÚÁÈÎ‹˜ ·fiÊ·ÛË˜ ÙÔ˘ 1992 ÁÈ· ÙË˜ ™¯ÔÏÈÎ¤˜ ¢Ú·ÛÙËÚÈfiÙËÙÂ˜, ÂÓÒ ÂÍ·ÎÔ-
ÏÔ˘ıÂ› Ó· ÏÂÈÙÔ˘ÚÁÂ› ÛÙÔ ÂÚÈıÒÚÈÔ ÙÔ˘ 1566/85 (∂ÁÎ‡ÎÏÈÔÈ 1997 ¤ˆ˜ 2000). ∞fi ÙÔ
2001 fiÌˆ˜ Î·È ÌÂÙ¿, Ë ¶∂ ÂÊ·ÚÌfi˙ÂÙ·È ÌfiÓÔ ÛÙÔ Ï·›ÛÈÔ ÙÔ˘ ¡fiÌÔ˘ 1892/90 Î·È ÙË˜
˘Ô˘ÚÁÈÎ‹˜ ·fiÊ·ÛË˜ ÙÔ˘ 1992 ÁÈ· ÙË˜ ™¯ÔÏÈÎ¤˜ ¢Ú·ÛÙËÚÈfiÙËÙÂ˜ (∂ÁÎ‡ÎÏÈÔÈ 2001
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¤ˆ˜ 2006). ™Ù· Ì¤Û· ÙË˜ ÙÚ›ÙË˜ ÂÚÈfi‰Ô˘ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÙÔ 2002 ·ÏÏ¿˙ÂÈ Ë ‰ÈÔÈÎË-
ÙÈÎ‹ ÛÙ‹ÚÈÍË ÙÔ˘ ıÂÛÌÔ‡ Î·È ÙÔ °Ú·ÊÂ›Ô ¶∂ ÂÓÙ¿ÛÛÂÙ·È ÛÙË ¢/ÓÛË ™∂¶ Î·È ∂Î·È-
‰Â˘ÙÈÎÒÓ ¢Ú·ÛÙËÚÈÔÙ‹ÙˆÓ ÂÓfi˜ Ó¤Ô˘ ÙÔÌ¤· Ô˘ ÔÓÔÌ¿˙ÂÙ·È ∂ÓÈ·›Ô˜ ¢ÈÔÈÎËÙÈÎfi˜ ∆Ô-
Ì¤·˜ £ÂÌ¿ÙˆÓ ™Ô˘‰ÒÓ, ∂ÈÌfiÚÊˆÛË˜ Î·È ∫·ÈÓÔÙÔÌÈÒÓ. ¶·Ú¿ÏÏËÏ· ÂÓÔÔÈÔ‡ÓÙ·È
Ù· °Ú·ÊÂ›· ¶∂ ∞/ıÌÈ·˜ Î·È µ/ıÌÈ·˜ ∂Î/ÛË˜, ÂÓÒ Î˘ÎÏÔÊÔÚÂ› ÛÙ· Û¯ÔÏÂ›· Ì›· ÂÁÎ‡-
ÎÏÈÔ˜ Î·È ÁÈ· ÙÈ˜ ‰‡Ô ‚·ıÌ›‰Â˜  ÌÂ ÍÂ¯ˆÚÈÛÙ¤˜ ·Ó·ÊÔÚ¤˜ ÛÙÔ ıÂÛÌÈÎfi Ï·›ÛÈÔ ÏÂÈ-
ÙÔ˘ÚÁ›·˜ ÙË˜. 

∆ËÓ ‰ÂÎ·ÂÙ›· ·˘Ù‹, Ë ÂÈÙ·¯˘ÓfiÌÂÓË ˘Ô‚¿ıÌÈÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Î·ıÈÛÙ¿ ÂÈ-
Ù·ÎÙÈÎfiÙÂÚË ÙËÓ ·Ó¿ÁÎË ÁÈ· ÂÚ·ÈÙ¤Úˆ Â˘·ÈÛıËÙÔÔ›ËÛË ÙˆÓ ÔÏÈÙÒÓ, ÁÂÁÔÓfi˜ Ô˘
·ÔÙ˘ÒÓÂÙ·È ÛÙËÓ ÂÁÎ‡ÎÏÈÔ ÙÔ˘ ™ÂÙÂÌ‚Ú›Ô˘ 1999 ˆ˜ ·ÎÔÏÔ‡ıˆ˜: 

«…. ∫·ÏÔ‡ÌÂ ÙÔ˘˜ ÂÎ·È‰Â˘ÙÈÎÔ‡˜ Î·È ÙÔ˘˜ Ì·ıËÙ¤˜ Ó· ÚÔ¯ˆÚ‹ÛÔ˘Ó ÛÙËÓ
˘ÏÔÔ›ËÛË ÚÔÁÚ·ÌÌ¿ÙˆÓ ¶∂, ÌÂ ‰Â‰ÔÌ¤ÓÔ fiÙÈ Ë ·Ó¿ÁÎË Â˘·ÈÛıËÙÔÔ›ËÛË˜ ÙˆÓ
Ì·ıËÙÒÓ ÛÙ· ÎÚ›ÛÈÌ· ÂÚÈ‚·ÏÏÔÓÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ÙË˜ ÂÔ¯‹˜ Ì·˜ ·ÔÙÂÏÂ› ˙‹-
ÙËÌ· ÚÒÙË˜ ÚÔÙÂÚ·ÈfiÙËÙ·˜».

∂›ÛË˜, ·Ú·ÙËÚÂ›Ù·È, ÌÈ· ÌÂÙ·Î›ÓËÛË ÙˆÓ ÛÙfi¯ˆÓ ÙË˜ ¶∂ ·fi ∂Î·›‰Â˘ÛË ÁÈ· ÙÔ
¶ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÚÔÛ·Ó·ÙÔÏÈÛÌfi ÙË µÈÒÛÈÌË ∞Ó¿Ù˘ÍË ÛÂ ∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶ÂÚÈ-
‚¿ÏÏÔÓ ÛÙÔ Ï·›ÛÈÔ ÙË˜ ∂Î·›‰Â˘ÛË˜ ÁÈ· ÙË BÈˆÛÈÌfiÙËÙ· Ë ÔÔ›· ÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹
·ÔÎÙ¿ È‰È·›ÙÂÚË ÛËÌ·Û›·. Ã·Ú·ÎÙËÚÈÛÙÈÎ¿ Â›Ó·È Ù· ·ÎfiÏÔ˘ı· ·ÔÛ¿ÛÌ·Ù·:

«Ù· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· Ë ¶ÂÚÈ‚·ÏÏÔÓÙÈÎ‹ ∂Î·›‰Â˘ÛË ¤¯ÂÈ Û˘Ó‰ÂıÂ› ÌÂ ÙÈ˜ ¤ÓÓÔÈ-
Â˜ ÙË˜ ·ÂÈÊÔÚ›·˜ Î·È ÙË˜ ·ÂÈÊfiÚÔ˘ ·Ó¿Ù˘ÍË˜» (∂ÁÎ‡ÎÏÈÔ˜ ™ÂÙ. 1998).
«…..Ì¤Û· ·fi ÙËÓ ¶∂ ÂÎ·È‰Â˘ÙÈÎÔ›  Î·È Ì·ıËÙ¤˜ ·Ó·˙ËÙÔ‡Ó ÙÔ ÚfiÛˆÔ ÙË˜
·ÂÈÊÔÚ›·˜ ÛÙËÓ ÂÎ·È‰Â˘ÙÈÎ‹ ‰È·‰ÈÎ·Û›·» (∂ÁÎ‡ÎÏÈÔ˜ ™ÂÙ. 1999).
«ªÂ ÙËÓ ¶∂ ÂÈ‰ÈÒÎÔ˘ÌÂ Ó· ‚ÔËı‹ÛÔ˘ÌÂ ÙÔ˘˜ Ì·ıËÙ¤˜ Ó· ·ÔÎÙ‹ÛÔ˘Ó ÙÔ ÁÓˆ-
ÛÙÈÎfi ˘fi‚·ıÚÔ Î·È ÙÔÓ ·ÍÈ·Îfi ÚÔÛ·Ó·ÙÔÏÈÛÌfi Ô˘ ··ÈÙÔ‡ÓÙ·È ÒÛÙÂ Ó·
¤¯Ô˘Ó ıÂÙÈÎ¤˜ ÛÙ¿ÛÂÈ˜ Î·È Û˘ÌÌÂÙÔ¯ÈÎ¤˜ Û˘ÌÂÚÈÊÔÚ¤˜ ÁÈ· ÙËÓ ÚÔÛÙ·Û›· ÙË˜
ÔÈÎÔÏÔÁÈÎ‹˜ ÈÛÔÚÚÔ›·˜, ÙË˜ ‚ÈˆÛÈÌfiÙËÙ·˜, ÙË˜ ·Ó¿Ù˘ÍË˜ Î·È ÙË˜ ÔÈfiÙËÙ·˜
˙ˆ‹˜» (∂ÁÎ‡ÎÏÈÔ˜ ™ÂÙ. 2002).

∆· ‰‡Ô ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ·, ÛÙÔ Ï·›ÛÈÔ ÙË˜ ‰ÂÎ·ÂÙ›·˜ 2005-15 ÁÈ· ÙËÓ ·ÂÈÊÔÚ›·,
fiˆ˜ ·˘Ù‹ ÔÚ›ÛÙËÎÂ ·fi ÙÔÓ √∏∂ Î·È ÙËÓ Unesco, ÔÈ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜ ÙË˜ ¶∂ ÔÚÁ·-
ÓÒÓÔÓÙ·È ·fi ÙÔ ·ÓÙ›ÛÙÔÈ¯Ô ÙÌ‹Ì· ÙÔ˘ À¶∂¶£ ÛÂ Ó¤· ‚¿ÛË ÌÂ ÙÔÓ Ù›ÙÏÔ «¶ÂÚÈ‚·Ï-
ÏÔÓÙÈÎ¤˜ ¢Ú¿ÛÂÈ˜, ¢Ú¿ÛÂÈ˜ ∑ˆ‹˜-∂Î·›‰Â˘ÛË ÁÈ· ÙËÓ ∞ÂÈÊÔÚ›·» ÒÛÙÂ Ó· ÚÔ¤¯ÂÈ Ô
ÚÔÛ·Ó·ÙÔÏÈÛÌfi˜ ÙË˜ ∂Î·›‰Â˘ÛË˜ ÛÙË µÈÒÛÈÌË ∞Ó¿Ù˘ÍË. ™˘ÁÎÂÎÚÈÌ¤Ó·, ÛÙÈ˜ ÂÁÎ˘-
ÎÏ›Ô˘˜ ÙÔ˘ √ÎÙˆ‚Ú›Ô˘ 2005 Î·È 2006 ÌÂ ı¤Ì·: «∆Ô Ï·›ÛÈÔ ·Ó·ÊÔÚ¿˜ ÙË˜ ∂Î·›‰Â˘-
ÛË˜ ÁÈ· ÙËÓ ∞ÂÈÊÔÚ›· Î·È ÔÈ ™¯ÔÏÈÎ¤˜ ¢Ú·ÛÙËÚÈfiÙËÙÂ˜», Ë µÈÒÛÈÌË ∞Ó¿Ù˘ÍË ‰È·Ù˘-
ÒÓÂÙ·È,  Û‡ÌÊˆÓ· ÌÂ ÙË Û˘Óı‹ÎË ÙÔ˘ ÕÌÛÙÂÚÓÙ·Ì, ˆ˜ Ë ·Ó¿Ù˘ÍË Ô˘ Û¤‚ÂÙ·È ÙÔ Â-
ÚÈ‚¿ÏÏÔÓ, ·ÏÏ¿ Î·È ÌÂ ÙË ‰ÈÂ˘Ú˘Ì¤ÓË ÙË˜ ÂÎ‰Ô¯‹ Ô˘ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÔ Û‡ÓÔÏÔ ÙˆÓ ·Ó-
ıÚÒÈÓˆÓ ‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ: Ã·Ú·ÎÙËÚÈÛÙÈÎfi Â›Ó·È ÙÔ ·fiÛ·ÛÌ·:

«…..Ë Û‡Ó‰ÂÛË ÌÂ ÙËÓ ·ÂÈÊÔÚ›· Û‹ÌÂÚ· ÂÚÈÏ·Ì‚¿ÓÂÈ Î·È ÙËÓ ÂÓ·Û¯fiÏËÛË, ÙË
Û˘ÓÂÈ‰ËÙÔÔ›ËÛË Î·È ÙËÓ ÂÍÂ‡ÚÂÛË Ï‡ÛÂˆÓ ÛÙ· ÚÔ‚Ï‹Ì·Ù· ÙË˜ ÊÙÒ¯ÂÈ·˜, ÙË˜
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˘ÁÂ›·˜, ÙË˜ ÂÍ·ÛÊ¿ÏÈÛË˜ ÙÚÔÊ‹˜, ÙË˜ ‰ËÌÔÎÚ·Ù›·˜, ÙˆÓ ·ÓıÚˆ›ÓˆÓ ‰ÈÎ·ÈˆÌ¿-
ÙˆÓ Î·È ÙË˜ ÂÈÚ‹ÓË˜» (∂ÁÎ‡ÎÏÈÔ˜ √ÎÙ. 2005, 06).

∆Ë ‰ÂÎ·ÂÙ›· ·˘Ù‹ ·Ú·ÙËÚÂ›Ù·È, ÛÙÔ Ï·›ÛÈÔ ¿ÓÙ· ÙË˜ ∂Î·›‰Â˘ÛË˜ ÁÈ· ÙË µÈˆ-
ÛÈÌfiÙËÙ· ÛÙËÓ ÔÔ›· Î·È ÂÓÙ¿ÛÛÂÙ·È, ÌÈ· ÚÔÔ‰Â˘ÙÈÎ‹ ÌÂÙ·Î›ÓËÛË ÙË˜ ÂÛÙ›·ÛË˜ ÙˆÓ
ÛÙfi¯ˆÓ ÙË˜ ·fi ÙËÓ ÂÚÈ‚·ÏÏÔÓÙÈÎ‹ ÙÔ˘˜ ‰È¿ÛÙ·ÛË (Â˘·ÈÛıËÙÔÔ›ËÛË, ÁÓÒÛË, ÛÙ¿ÛÂÈ˜,
‰Ú¿ÛË ˆ˜ ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ) ÛÙËÓ ·È‰·ÁˆÁÈÎ‹ Î·È  ÎÔÈÓˆÓÈÎ‹ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó·
ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÙÔ˘ “ÂÓÂÚÁÔ‡ ÔÏ›ÙË” ÌÂ ¤ÌÊ·ÛË ÛÙÔÓ ÎÔÈÓˆÓÈÎfi ‰È¿ÏÔÁÔ Î·È ÙË ‰Ú¿-
ÛË ÛÙËÓ ÙÔÈÎ‹ ÎÔÈÓˆÓ›· ÛÂ Û˘ÓÂÚÁ·Û›· ÌÂ ‰È¿ÊÔÚÔ˘˜ ÊÔÚÂ›˜. Ã·Ú·ÎÙËÚÈÛÙÈÎ¿ Â›Ó·È
Ù· ·ÎfiÏÔ˘ı· ·ÔÛ¿ÛÌ·Ù·:

«™ÙÔ Ï·›ÛÈÔ ÙË˜ ·ÂÈÊÔÚ›·˜ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÙÔ˘ ¿ÚıÚÔ˘ 13 ÙË˜ ‰È·Î‹Ú˘ÍË˜
ÙË˜ £ÂÛÛ·ÏÔÓ›ÎË˜ Ô˘ÛÈ·ÛÙÈÎ¿ ÛÙÔÈ¯Â›· ÁÈ· ÙËÓ ˘ÏÔÔ›ËÛË Î¿ıÂ ÚÔÁÚ¿ÌÌ·ÙÔ˜
·ÔÙÂÏÂ› Ô ÂÓÙÔÈÛÌfi˜ ÙˆÓ ÙÔÈÎÒÓ ÂÚÈ‚·ÏÏÔÓÙÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ, Ë Û˘ÓÂÚ-
Á·Û›· ÌÂ ÙÔ˘˜ ÙÔÈÎÔ‡˜ ÊÔÚÂ›˜, Ë ÂÓËÌ¤ÚˆÛË ÙˆÓ ÂÎ·È‰Â˘ÙÈÎÒÓ Î·È Ì·ıËÙÒÓ
ÁÈ· Ù· ÙÔÈÎ¿ Û¯¤‰È· ·Ó¿Ù˘ÍË˜ Î·È Ë Î·Ù¿ÚÙÈÛË ÙÔ˘ ·ÓÙ›ÛÙÔÈ¯Ô˘ Û¯Â‰›Ô˘ ‰Ú¿-
ÛË˜» (∂ÁÎ‡ÎÏÈÔ˜ 1998)
«∆· ÂÎ·È‰Â˘ÙÈÎ¿ ·˘Ù¿ ÚÔÁÚ¿ÌÌ·Ù· ı· ‰ÒÛÔ˘Ó Î·È ÂÊ¤ÙÔ˜ ÙËÓ Â˘Î·ÈÚ›· ÛÙÔ˘˜
Ì·ıËÙ¤˜ Ô˘ ı· Û˘ÁÎÚÔÙ‹ÛÔ˘Ó ÔÌ¿‰Â˜ ¶∂, Ó· ·Ó·Ù‡ÍÔ˘Ó ÁÓÒÛÂÈ˜, ‰ÂÍÈfiÙËÙÂ˜
Û˘Ó·ÈÛı‹Ì·Ù· Î·È ‰Ú¿ÛÂÈ˜ ÛÙËÓ ÙÔÈÎ‹ ÎÔÈÓˆÓ›·» (∂ÁÎ‡ÎÏÈÔ˜ 1999)
«∫·ÏÔ‡ÌÂ ÙÔ˘˜ ÂÎ·È‰Â˘ÙÈÎÔ‡˜ Î·È ÙÔ˘˜ Ì·ıËÙ¤˜ Ó· ·Ó·Ï¿‚Ô˘Ó ÚÔÁÚ¿ÌÌ·Ù·
¶∂ ·ÓÔ›ÁÔÓÙ·˜ ÙÔ Û¯ÔÏÂ›Ô ÛÙËÓ ÎÔÈÓˆÓ›·» (∂ÁÎ‡ÎÏÈÔ˜ 1999)
«…‚·ÛÈÎ¤˜ ·Ú¯¤˜ ÙË˜ ¶∂ Â›Ó·È……ÙÔ ‘¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·’, Ô
‰ËÌÔÎÚ·ÙÈÎfi˜ ‰È¿ÏÔÁÔ˜, Ë ÔÌ·‰ÈÎ‹ ÂÚÁ·Û›· Î·È Ë ·Ó¿Ù˘ÍË ÙË˜ ÎÚÈÙÈÎ‹˜ ÛÎ¤-
„Ë˜» (∂ÁÎ‡ÎÏÈÔÈ 2001 ¤ˆ˜ 2006)
«ªÂ ÙËÓ ¶∂ ÂÈ‰ÈÒÎÂÙ·È Ë ¿ÛÎËÛË ÙˆÓ Ì·ıËÙÒÓ ÛÙË ‰È·Ù‡ˆÛË ÁÓÒÌË˜ ÌÂÙ¿
·fi ÌÂıÔ‰ÈÎ‹ ·Ó·˙‹ÙËÛË ÛÙÔÈ¯Â›ˆÓ Î·È ÂıÂÏÔÓÙÈÎ‹ ÔÌ·‰ÈÎ‹ ‰Ú¿ÛË ÁÈ· ÙË ‚ÂÏ-
Ù›ˆÛË ÙË˜ ÔÈfiÙËÙ·˜ ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜» (∂ÁÎ‡ÎÏÈÔ˜ 2001) 
«™ÙÔ Ï·›ÛÈÔ ÙË˜ ·ÂÈÊÔÚ›·˜ ··ÈÙÂ›Ù·È: -‰È·ÚÎ‹˜ ÂÈÎÔÈÓˆÓ›· Î·È Û˘ÓÂÚÁ·Û›·
ÌÂ ÙÈ˜ ÙÔÈÎ¤˜ ·Ú¯¤˜ ÁÈ· Ï‹„Ë ·Ó¿ÏÔÁˆÓ Ì¤ÙÚˆÓ Î·È -ÂÓ›Û¯˘ÛË ÙˆÓ ÚÔÛ·ıÂÈ-
ÒÓ ÙˆÓ ÙÔÈÎÒÓ ÊÔÚ¤ˆÓ Î˘‚ÂÚÓËÙÈÎÒÓ Î·È ÌË Î˘‚ÂÚÓËÙÈÎÒÓ Ô˘ ·ÔÛÎÔÔ‡Ó
ÛÙËÓ ÔÚıÔÏÔÁÈÎ‹ ¯Ú‹ÛË ÚÒÙˆÓ ˘ÏÒÓ, ÛÙË Û˘ÓÂÙ‹ ‰È·¯Â›ÚÈÛË ÙˆÓ ÔÈÎÔÛ˘ÛÙË-
Ì¿ÙˆÓ ‹ ÛÙËÓ ·ÔÎ·Ù¿ÛÙ·ÛË ÙÔ˘˜……..» (∂ÁÎ‡ÎÏÈÔÈ 2001¤ˆ˜ 2004)
«ªÂ ÙËÓ ¶∂ ÂÈ‰ÈÒÎÔ˘ÌÂ Ó· ‚ÔËı‹ÛÔ˘ÌÂ ÙÔ˘˜ Ì·ıËÙ¤˜ Ó· ·ÔÎÙ‹ÛÔ˘Ó ÙÔ ÁÓˆ-
ÛÙÈÎfi ˘fi‚·ıÚÔ Î·È ÙÔÓ ·ÍÈ·Îfi ÚÔÛ·Ó·ÙÔÏÈÛÌfi Ô˘ ··ÈÙÔ‡ÓÙ·È ÒÛÙÂ Ó·
¤¯Ô˘Ó ıÂÙÈÎ¤˜ ÛÙ¿ÛÂÈ˜ Î·È Û˘ÌÌÂÙÔ¯ÈÎ¤˜ Û˘ÌÂÚÈÊÔÚ¤˜ ÁÈ· ÙËÓ ÚÔÛÙ·Û›· ÙË˜
ÔÈÎÔÏÔÁÈÎ‹˜ ÈÛÔÚÚÔ›·˜, ÙË˜ ‚ÈˆÛÈÌfiÙËÙ·˜ ÙË˜ ·Ó¿Ù˘ÍË˜ Î·È ÙË˜ ÔÈfiÙËÙ·˜
˙ˆ‹˜» (∂ÁÎ‡ÎÏÈÔÈ 2001¤ˆ˜ 2005)
«∆Ô À¶∂¶£ Û˘Ì‚·‰›˙ÔÓÙ·˜ ÌÂ ÙÔ˘˜ ÛÙfi¯Ô˘˜ ÙˆÓ ∏.∂. Î·È ÙˆÓ UNESCO-
UNEP, ‰È·ÌfiÚÊˆÛÂ ÂÎ·È‰Â˘ÙÈÎ¤˜ ‰Ú¿ÛÂÈ˜ ÁÈ· ÙË ‰ÂÎ·ÂÙ›· 2005-2015 ÔÈ ÔÔ›-
Â˜ ÛÙÔ¯Â‡Ô˘Ó ÛÙÔ Ó· Î·ÏÏÈÂÚÁ‹ÛÔ˘Ó ÛÙÔ˘˜ Ì·ıËÙ¤˜ Ì·˜ ÛÙ¿ÛÂÈ˜ Ô˘ ¯·Ú·ÎÙË-
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Ú›˙Ô˘Ó ÙÔÓ ÂÓÂÚÁfi ÔÏ›ÙË Î·È Ù·˘Ùfi¯ÚÔÓ· ÚÔˆıÔ‡Ó ÙÔ ‘¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›Ô˘
ÛÙËÓ ÎÔÈÓˆÓ›·’ Ì¤Ûˆ ÙË˜ ·fi ÎÔÈÓÔ‡ ˘ÏÔÔ›ËÛË˜ ‰Ú¿ÛÂˆÓ  ÌÂ ÎÔÈÓˆÓÈÎÔ‡˜ ÊÔ-
ÚÂ›˜» (∂ÁÎ‡ÎÏÈÔÈ √ÎÙ. 2005, 2006).

™˘ÌÂÚ¿ÛÌ·Ù·

¢È·Ì¤ÛÔ˘ ÙˆÓ ‰ÂÎ·ÂÙÈÒÓ (1977-87, 1987-97, 1997-07) Ô˘ ÔÚÈÔıÂÙÔ‡Ó ÙËÓ ÔÚÂ›·
ÙË˜ ¶ÂÚÈ‚·ÏÏÔÓÙÈÎ‹˜ ∂Î·›‰Â˘ÛË˜ ÛÙË µ/ıÌÈ· ∂Î/ÛË, ·fi ÙËÓ ÂÈÛ·ÁˆÁ‹ Î·È ÂÚÈÔÚÈ-
ÛÌ¤ÓË ÂÊ·ÚÌÔÁ‹ ÙË˜ ÛÙË Û¯ÔÏÈÎ‹ Ú¿ÍË Ì¤¯ÚÈ ÙÔ ÛÙ¿‰ÈÔ ÙË˜ Ï‹ÚÔ˘˜ ¤ÓÙ·ÍË˜ Î·È ÂÎÙÂ-
Ù·Ì¤ÓË˜ ÂÊ·ÚÌÔÁ‹˜ ÙË˜, Ë ÂÎ·È‰Â˘ÙÈÎ‹ ÔÏÈÙÈÎ‹ ÙË˜ ‰È·ÌÔÚÊÒÓÂÙ·È ÌÂ ‚¿ÛË ÙË ‰ÈÂıÓ‹
ÔÏÈÙÈÎ‹, ÚÔÛ·ÚÌÔÛÌ¤ÓË˜ ÛÙÈ˜ È‰È·›ÙÂÚÂ˜ Û˘Óı‹ÎÂ˜ ÙÔ˘ ÙfiÔ˘. ∞Ó·Ï˘ÙÈÎfiÙÂÚ· ÔÈ
ÛÙfi¯ÔÈ ÙË˜ ¶∂, fiˆ˜ ‰È·Ù˘ÒÓÔÓÙ·È ÛÙ· Â›ÛËÌ· ÎÂ›ÌÂÓ·, ·ÔÚÚ¤Ô˘Ó ·fi Ù· Û˘ÌÂ-
Ú¿ÛÌ·Ù· ÙˆÓ ‰ÈÂıÓÒÓ Û˘ÓÂ‰Ú›ˆÓ, ÂÓÒ ·ÚÔ˘ÛÈ¿˙Ô˘Ó Û˘Ó¿ÊÂÈ· ÌÂ ÙÔ ÂÚÈÂ¯fiÌÂÓÔ ÙˆÓ
ÂÎ¿ÛÙÔÙÂ ÌÂÙ·ÚÚ˘ıÌÈÛÙÈÎÒÓ ÓfiÌˆÓ ÙË˜ ∂ÏÏËÓÈÎ‹˜ ÂÎ·È‰Â˘ÙÈÎ‹˜ Ú·ÁÌ·ÙÈÎfiÙËÙ·˜,
ÛÙÔ ÂÚÈıÒÚÈÔ ‹ ÛÙÔ Ï·›ÛÈÔ ÙˆÓ ÔÔ›ˆÓ ÏÂÈÙÔ˘ÚÁÂ›. ¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó· ÙËÓ ÚÒÙË ‰Â-
Î·ÂÙ›· (1977-87) ÔÈ ÛÙfi¯ÔÈ ÙË˜ ¶∂ ‰ÂÓ ‰È·Ù˘ÒÓÔÓÙ·È Ï‹Úˆ˜ Î·È ÌÂ Û·Ê‹ÓÂÈ· ÛÙÈ˜
ÂÁÎ˘ÎÏ›Ô˘˜ Ô˘ Î·ıÔÚ›˙Ô˘Ó ÙÔ Ï·›ÛÈÔ ÂÊ·ÚÌÔÁ‹˜ ÙË˜ ÛÙ· Û¯ÔÏÂ›·, ÂÓÒ ÙÈ˜ ÂfiÌÂÓÂ˜
‰‡Ô (1987-97, 1997-07) Á›ÓÔÓÙ·È Û·ÊÂ›˜ Î·È ‰È·ÎÚÈÙÔ› ˆ˜ ÚÔ˜ ÙËÓ ÔÈÎÔÏÔÁÈÎ‹, ·È‰·-
ÁˆÁÈÎ‹ Î·È ÎÔÈÓˆÓÈÎ‹ ÙÔ˘˜ ‰È¿ÛÙ·ÛË. ∂›ÛË˜, ·fi ÙÔÓ ÚÔÛ·Ó·ÙÔÏÈÛÌfi ÙˆÓ ÛÙfi¯ˆÓ
ÙË˜, ‰È·Ê·›ÓÂÙ·È Ë ÛÙ·‰È·Î‹ ÌÂÙÂÍ¤ÏÈÍË ÙË˜ ¶∂ ·fi ∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶ÂÚÈ‚¿ÏÏÔÓ ÌÂ
ÙËÓ Â˘ÚÂ›· ÙÔ˘ ¤ÓÓÔÈ· (ÚÒÙË ‰ÂÎ·ÂÙ›·), ÛÂ ∂Î·›‰Â˘ÛË ÁÈ· ÙÔ ¶ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÚÔÛ·-
Ó·ÙÔÏÈÛÌfi ÛÙË µÈÒÛÈÌË ∞Ó¿Ù˘ÍË (‰Â‡ÙÂÚË ‰ÂÎ·ÂÙ›·) Î·È ÙÂÏÈÎ¿ ÛÂ ∂Î·›‰Â˘ÛË ÁÈ· ÙÔ
¶ÂÚÈ‚¿ÏÏÔÓ ÛÙÔ Ï·›ÛÈÔ ÙË˜ ∂Î·›‰Â˘ÛË˜ ÁÈ· ÙË µÈˆÛÈÌfiÙËÙ· (ÙÚ›ÙË ‰ÂÎ·ÂÙ›·). ∞fi
ÙË ‰Â‡ÙÂÚË ‰ÂÎ·ÂÙ›· (1987-97) ÛÙËÓ ÙÚ›ÙË (1997-07) ·Ú·ÙËÚÂ›Ù·È ÌÈ· ÌÂÙ·Î›ÓËÛË ÙË˜
ÂÛÙ›·ÛË˜ ÙˆÓ ÛÙfi¯ˆÓ ·fi ÙËÓ ÂÚÈ‚·ÏÏÔÓÙÈÎ‹ ÙÔ˘˜ ‰È¿ÛÙ·ÛË (Â˘·ÈÛıËÙÔÔ›ËÛË, ÁÓÒ-
ÛË, ÛÙ¿ÛÂÈ˜, ‰Ú¿ÛË ˆ˜ ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ) Ë ÔÔ›· Î˘ÚÈ·Ú¯Â› ÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹, ÛÙËÓ
·È‰·ÁˆÁÈÎ‹ Î·È ÎÔÈÓˆÓÈÎ‹ ‰È¿ÛÙ·ÛË Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÙÔ˘ ‘ÂÓÂÚÁÔ‡
ÔÏ›ÙË’ ÌÂ ¤ÌÊ·ÛË ÛÙËÓ ·fi ÎÔÈÓÔ‡ ‰Ú¿ÛË ÙˆÓ Ì·ıËÙÒÓ ÌÂ ÙÔ˘˜ ÙÔÈÎÔ‡˜ ÊÔÚÂ›˜, ‚·-
ÛÈÎ‹ ÚÔ¸fiıÂÛË, Û‡ÌÊˆÓ· ÌÂ ÙËÓ ∞Ù˙¤ÓÙ· 21, ÁÈ· ÙËÓ ÔÚÂ›· ÚÔ˜ ÙË µÈˆÛÈÌfiÙËÙ·.
∂ÈÏ¤ÔÓ, Ë ÎÔÈÓˆÓÈÎ‹ ÙË˜ ‰È¿ÛÙ·ÛË, Ë ÔÔ›· ÂÎÊÚ¿˙ÂÙ·È ÌÂ ÙÔ ‘¿ÓÔÈÁÌ· ÙÔ˘ Û¯ÔÏÂ›-
Ô˘ ÛÙËÓ ÎÔÈÓˆÓ›·’ ·ÔÙÂÏÂ› Î˘Ú›·Ú¯Ô ÛÙfi¯Ô ÙË˜ ÛÂ fiÏÂ˜ ÙÈ˜ ÂÚÈfi‰Ô˘˜ ·Ó¿Ù˘ÍË˜ ÙË˜
(·Ó·Ê¤ÚÂÙ·È ÛÂ fiÏÂ˜ Û¯Â‰fiÓ ÙÈ˜ ÂÁÎ˘ÎÏ›Ô˘˜). ∆¤ÏÔ˜, ÙË ‰Â‡ÙÂÚË ‰ÂÎ·ÂÙ›·, Ë ¶∂ Û˘Ó‰¤-
ÂÙ·È ÌÂ ÙËÓ ∆Â¯ÓÈÎ‹ Î·È ∂·ÁÁÂÏÌ·ÙÈÎ‹ ∂Î·›‰Â˘ÛË Î·È ·ÔÙÂÏÂ› ÙË ÛËÌ·ÓÙÈÎfiÙÂÚË
Û˘Ì‚ÔÏ‹ ÙË˜ Û’ ·˘ÙfiÓ ÙÔÓ Ù‡Ô Û¯ÔÏÂ›ˆÓ, ÂÊfiÛÔÓ Ì¤Û· ·fi ·˘Ù‹Ó ÂÎÏËÚÒÓÂÙ·È ¤Ó·˜
·fi ÙÔ˘˜ ‚·ÛÈÎÔ‡˜ ÛÙfi¯Ô˘˜ ÙÔ˘˜, Ë Û‡Ó‰ÂÛË ÙˆÓ ıÂˆÚËÙÈÎÒÓ Â·ÁÁÂÏÌ·ÙÈÎÒÓ ÁÓÒÛÂ-
ˆÓ ÙˆÓ Ì·ıËÙÒÓ ÌÂ ÙÔÓ ÌÂÏÏÔÓÙÈÎfi ¯ÒÚÔ ÂÚÁ·Û›·˜ ÙÔ˘˜.
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¶ÚfiÙ·ÛË ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜
ÙÔ˘ ∞Ó·ÎÙfiÚÔ˘ ÙˆÓ πËÛÔ˘ÈÙÒÓ ªÔÓ·¯ÒÓ
ÛÙË ¡¿ÍÔ 

™Ù·Ì·Ù›Ó· °. ª·ÏÈÎÔ‡ÙË
¢Ú ∞Ú¯ÈÙ¤ÎÙˆÓ ªË¯·ÓÈÎfi˜ ∂ª¶
∞Ó·ÏËÚÒÙÚÈ· Î·ıËÁ‹ÙÚÈ·
∆Ì‹Ì· ¶ÔÏÈÙÈÎÒÓ ¢ÔÌÈÎÒÓ ŒÚÁˆÓ
™∆∂º/∆∂π ¶ÂÈÚ·È¿

∂ÏÂ˘ıÂÚ›· ¶·Á·Ó¤ÏË
∆Ì‹Ì· ¶ÔÏÈÙÈÎÒÓ ¢ÔÌÈÎÒÓ ŒÚÁˆÓ
™∆∂º/∆∂π ¶ÂÈÚ·È¿

°ÚËÁfiÚË˜ ¶ÔÏ˘ÎÚ¤ÙË˜
∆Ì‹Ì· ¶ÔÏÈÙÈÎÒÓ ¢ÔÌÈÎÒÓ ŒÚÁˆÓ
™∆∂º/∆∂π ¶ÂÈÚ·È¿

¶ÂÚ›ÏË„Ë

™ÙÔ ¿ÚıÚÔ ·˘Ùfi ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È Ù· Î‡ÚÈ· ÛËÌÂ›· ·fi ÙËÓ ÚfiÙ·ÛË Â·Ó·¯ÚËÛÈ-
ÌÔÔ›ËÛË˜, ‰ÔÌÈÎ‹˜ Î·È ÌÔÚÊÔÏÔÁÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙÔ˘ ∞Ó·ÎÙfiÚÔ˘ ÙˆÓ πËÛÔ˘ÈÙÒÓ
ªÔÓ·¯ÒÓ ÛÙ· ∫·Ï·Ì›ÙÛÈ· ÂÚÈÔ¯‹˜ ªÂÏ¿ÓˆÓ ÙË˜ ¡¿ÍÔ˘.  

√È ÛÙfi¯ÔÈ ÙË˜ ÌÂÏ¤ÙË˜ Û˘Ó›ÛÙ·ÓÙ·È, ·ÊÂÓfi˜ ÛÙËÓ Â·Ó¤ÓÙ·ÍË ·˘ÙÔ‡ ÙÔ˘ ·ÍÈfiÏÔÁÔ˘
ÈÛÙÔÚÈÎÔ‡ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ÛÙÔ ÂÓÂÚÁfi ÎÙÈÚÈ·Îfi ‰˘Ó·ÌÈÎfi ÙÔ˘ ÓËÛÈÔ‡ Î·È, Î·Ù¿ Û˘Ó¤-
ÂÈ·, ÛÙË Û˘Ì‚ÔÏ‹ ÙÔ˘ –ˆ˜ fiÏÔ˘ ¤ÏÍË˜ ÔÏÈÙÈÛÙÈÎÔ‡ ÙÔ˘ÚÈÛÌÔ‡– ÛÙËÓ ÔÈÎÔÓÔÌÈÎ‹
·Ó¿Ù˘ÍË ÙË˜ ¡¿ÍÔ˘, ·ÊÂÙ¤ÚÔ˘ ÛÙËÓ ·Ó¿‰ÂÈÍ‹ ÙÔ˘, fi¯È ÌfiÓÔÓ ˆ˜ ÛËÌÂ›Ô˘ ·Ó·ÊÔÚ¿˜
ÁÈ· ÙËÓ ÙÔÈÎ‹ ÔÏÈÙÈÛÙÈÎ‹ Ù·˘ÙfiÙËÙ·, ·ÏÏ¿ Î·È –Â˘Ú‡ÙÂÚ·– ˆ˜ ÙÂÎÌËÚ›Ô˘ ÈÛÙÔÚÈÎ‹˜
Û˘Ó¤¯ÂÈ·˜ ÁÈ· ÙËÓ ÂÚÈÊ¤ÚÂÈ· ÙˆÓ ∫˘ÎÏ¿‰ˆÓ.

∏ ÚfiÙ·ÛË, ÛÂ Â›Â‰Ô ÚÔÌÂÏ¤ÙË˜, ‰È·ÌÔÚÊÒÓÂÙ·È ÌÂ ‚¿ÛË ÙËÓ ÔÏÔÎÏËÚˆÌ¤ÓË ‰ÈÂ-
ÚÂ‡ÓËÛË ÙÔ˘ ˙ËÙ‹Ì·ÙÔ˜, Ë ÔÔ›· ÂÎÙÂ›ÓÂÙ·È ·fi ÙËÓ ÌÂıÔ‰ÔÏÔÁÈÎ‹ Î·Ù·ÁÚ·Ê‹ Î·È ·Ó¿-
Ï˘ÛË ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ, Î·ıÒ˜ Î·È ÙËÓ ÂÂÍÂÚÁ·Û›· ÙÔ˘˜ ÌÂ ÙËÓ ˘ÈÔı¤ÙËÛË ÔÏ˘Â›Â‰ˆÓ
ÎÚÈÙËÚ›ˆÓ. ∏ ‰È¿ÁÓˆÛË ÙˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ, Ë ÂÎÙ›ÌËÛË ÙË˜ ‰ÔÌÈÎ‹˜ Î·È ÏÂÈÙÔ˘ÚÁÈÎ‹˜
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Ê¤ÚÔ˘Û·˜ ÈÎ·ÓfiÙËÙ·˜ ÙÔ˘ ÈÛÙÔÚÈÎÔ‡ ÎÂÏ‡ÊÔ˘˜ Î·È Ë Û˘ÁÎÚÈÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ‰fiÎÈ-
ÌˆÓ ÂÓ·ÏÏ·ÎÙÈÎÒÓ ¯Ú‹ÛÂˆÓ –ÛÂ Û˘Ó¿ÚÙËÛË ÌÂ ÙË ı¤ÛË ÙÔ˘ ÈÛÙÔÚÈÎÔ‡ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜,
ÙËÓ ÙÔÈÔ- Î·È ÙÔÔÁÚ·Ê›·, ÙËÓ ‰È·ÛÊ¿ÏÈÛË ÙË˜ ·˘ıÂÓÙÈÎfiÙËÙ·˜ ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ
ÙÔ˘ Î·È ÙÈ˜ Ù¿ÛÂÈ˜ ÔÈÎÈÛÙÈÎ‹˜ Î·È ÔÈÎÔÓÔÌÈÎ‹˜ ·Ó¿Ù˘ÍË˜ ÙÔ˘ Â˘Ú‡ÙÂÚÔ˘ ¯ÒÚÔ˘– Û˘Ó-
ı¤ÙÔ˘Ó Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘ÙÔ‡ ÙÔ˘ ÛÙ·‰›Ô˘.

∏ ÚfiÙ·ÛË ÛÙÔÈ¯ÂÈÔıÂÙÂ›Ù·È ·fi ÙÚÂÈ˜ ÂÓfiÙËÙÂ˜: 1) ‰ÔÌÈÎ‹ ·ÔÎ·Ù¿ÛÙ·ÛË Î·È ÂÈ-
ÛÎÂ˘¤˜, 2) ÏÂÈÙÔ˘ÚÁÈÎ‹ ·Ó·‰È¿ÚıÚˆÛË Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ÎÙÈÚÈÔÏÔÁÈÎ¤˜ ÚÔ‰È·ÁÚ·Ê¤˜ Î·È
··ÈÙ‹ÛÂÈ˜ ÙˆÓ ÂÈÏÂÁÌ¤ÓˆÓ ¯Ú‹ÛÂˆÓ Î·È 3) ‰È·ÌfiÚÊˆÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘. 

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿:

Â·Ó·¯ÚËÛÈÌÔÔ›ËÛË, ·Ú¯ÈÙÂÎÙÔÓÈÎ‹ ÎÏËÚÔÓÔÌÈ¿, ‰ÔÌÈÎ‹ ·ÔÎ·Ù¿ÛÙ·ÛË, ÈÛÙÔÚ›· ·Ú-
¯ÈÙÂÎÙÔÓÈÎ‹˜, ¡¿ÍÔ˜.

Abstract

This paper refers to the rehabilitation project –in a preliminary level– of the historic
complex of the Jesuit Monks, built by the abbott Robert Saulger as a luxury residence in
Kalamitsia of Naxos island in Cyclades about 1683. 

Nowadays the palace and its auxiliary ones have been plundered, partly collapsed
while the presence of the destructive time gone by is obvious.

The main aims of the project consist in:

– the integration of the remarkable architectural complex in the active building stock
of the island of Naxos through the insertion of the appropriate new uses and the
protection of its authenticity,   

– its upgrade, both functional and aesthetic, as to inscribe it in the landmarks relevant
to the multi -cultural identity not only of the area or the region of Cyclades, but also
of the country, and

– its projection as a cultural tourism’s attractive pole important to the local
development. 

According with the proposal, the complex will be converted to a cultural centre; it will
be turned into a venue for several social and cultural activities, a focal point both of
educational and recreational interest.   

The paper is divided in the follow parts: the analysis of the recent situation including
the recording of the structural and architectural features, the problems’ diagnosis and
evaluation, the research on the alternative uses selection and the proposal of functional
rehabilitation and restoration. 

Keywords: 

reuse, rehabilitation, architectural heritage, history of architecture, Naxos.
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1. ∂ÈÛ·ÁˆÁ‹

ŒÓ· ÛËÌ·ÓÙÈÎfi ÎÔÌÌ¿ÙÈ ÙË˜ ÏÔ‡ÛÈ·˜ ·Ú¿‰ÔÛË˜ ÙÔ˘ ¯ˆÚÈÔ‡ ªÂÏ¿ÓˆÓ ÛÙËÓ ¡¿-
ÍÔ Â›Ó·È ÙÔ Û˘ÁÎÚfiÙËÌ· ÙˆÓ ∫·Ï·ÌÈÙÛÈÒÓ (1). ∆Ô Û˘ÁÎÚfiÙËÌ· ‚Ú›ÛÎÂÙ·È ÛÂ ÂÚËÌÈÎ‹ ÙÔ-
ÔıÂÛ›·, ÛÂ ·fiÛÙ·ÛË ÂÚ›Ô˘ 10 ¯ÈÏÈÔÌ¤ÙÚˆÓ ·fi ÙÈ˜ ª¤Ï·ÓÂ˜ (ÂÈÎ. 1). 

∂ÈÎ. 1. °ÂÓÈÎ‹ ¿Ô„Ë ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ 

∏ ·Ó¤ÁÂÚÛ‹ ÙÔ˘ ÍÂÎ›ÓËÛÂ ÛÙ· 1683 ·fi ÙÔÓ Robert Saulger, πËÛÔ˘›ÙË ÌÔÓ·¯fi Î·È
ËÁÔ‡ÌÂÓÔ ÙË˜ ÔÌÒÓ˘ÌË˜ ªÔÓ‹˜ ÙË˜ ¡¿ÍÔ˘. √ ·Ú¯ÈÎfi˜ ÏÂÈÙÔ˘ÚÁÈÎfi˜ ÚÔÔÚÈÛÌfi˜ ÙÔ˘
‹Ù·Ó ˆ˜ Ë Î‡ÚÈ· Î·ÙÔÈÎ›· ÙÔ˘ ËÁÔ˘Ì¤ÓÔ˘. ™ÙË Û˘Ó¤¯ÂÈ· ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Î·È ˆ˜ ÍÂ-
ÓÒÓ·˜ ÙˆÓ πËÛÔ˘ÈÙÒÓ ÌÔÓ·¯ÒÓ Î·Ù¿ ÙÈ˜ ÂÚÈÔ‰Â›Â˜ ÙÔ˘˜ ÁÈ· Î‹Ú˘ÁÌ· ÛÙÔ ÓËÛ›. 

∏ ÚÒÙË ÈÛÙÔÚÈÎ‹ ·Ó·ÊÔÚ¿ ÁÈ· Ù· ∫·Ï·Ì›ÙÛÈ· ‚Ú›ÛÎÂÙ·È ÛÂ ÎÒ‰ÈÎ· ÙÔ˘ ∞Ú¯Â›Ô˘
ÙˆÓ πËÛÔ˘ÈÙÒÓ ÛÙË ƒÒÌË (∫ÂÊ·ÏÏËÓÈ¿‰Ë˜, 1980). ™Â ÂÚÈÁÚ·Ê‹ ÙÔ˘ °¿ÏÏÔ˘ ÂÚÈËÁË-
Ù‹ Tournefort, Ô˘ ¯ÚÔÓÔÏÔÁÂ›Ù·È ÛÙ· 1700, ·Ó·Ê¤ÚÂÙ·È ¯·Ú·ÎÙËÚÈÛÙÈÎ¿: «∏ ÂÍÔ¯ÈÎ‹
Î·ÙÔÈÎ›· ÙˆÓ πËÛÔ˘ÈÙÒÓ Â›Ó·È fiÌÔÚÊË, È‰È·›ÙÂÚ· ÛÂ ¤Ó·Ó ÙfiÔ Ô˘ ‰ÂÓ ÁÓˆÚ›˙Ô˘Ó Ó·
ÎÙ›˙Ô˘Ó Û›ÙÈ·. √È ŒÏÏËÓÂ˜ ... ı·˘Ì¿˙Ô˘Ó ÙË ÛÙÚÈÊÔÁ˘ÚÈÛÙ‹ ÛÎ¿Ï· Ì¤Û· ÛÙÔ ·Ó¿ÎÙÔ-
ÚÔ, Ú¿ÁÌ· Ô˘ ‰ÂÓ ÌÔÚÔ‡Ó Ó· Î·Ù·ÛÎÂ˘¿ÛÔ˘Ó ÔÈ ÓÙfiÔÈÔÈ ·Ú¯ÈÙ¤ÎÙÔÓÂ˜.» (2). ÕÍÈ·
·Ó·ÊÔÚ¿˜ Â›Ó·È Î·È Ë ÂÚÈÁÚ·Ê‹ ÙÔ˘ ¡›ÎÔ˘ ∫·˙·ÓÙ˙¿ÎË (2001: 94), Ô ÔÔ›Ô˜ Â›¯Â ÊÈ-
ÏÔÍÂÓËıÂ› ÛÙÔ ÎÙ›ÚÈÔ ÁÈ· ·ÚÎÂÙ¿ Î·ÏÔÎ·›ÚÈ·, Ì¤¯ÚÈ ÙËÓ ·ÔÊÔ›ÙËÛ‹ ÙÔ˘ ·fi ÙË °·Ï-
ÏÈÎ‹ ™¯ÔÏ‹ ÙˆÓ ∫·ıÔÏÈÎÒÓ ÛÙÔ ∫¿ÛÙÚÔ ÙË˜ ¡¿ÍÔ˘. 

∆Ô ÎÙÈÚÈ·Îfi Û‡ÌÏÂÁÌ· ¯ÚËÛÈÌÔÔÈÂ›Ù·È ·fi ÙÔ˘˜ πËÛÔ˘›ÙÂ˜ Ì¤¯ÚÈ ÙË ‰È¿Ï˘ÛË ÙÔ˘
∆¿ÁÌ·ÙÔ˜ ÙÔ 1773. ∆· ∆¿ÁÌ·Ù· ÙˆÓ §·˙·ÚÈÛÙÒÓ Î·È ÙˆÓ ™ÈÏÂÛÈ·ÓÒÓ ‰È·¯ÂÈÚ›˙ÔÓÙ·È
ÛÙË Û˘Ó¤¯ÂÈ· ÙËÓ ÂÚÈÔ˘Û›· ÙˆÓ πËÛÔ˘ÈÙÒÓ, Ì¤¯ÚÈ ÙÔ 1877 Î·È 1927 ·ÓÙ›ÛÙÔÈ¯·. ∞ÎÔ-
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ÏÔ˘ıÔ‡Ó ‰ÈÎ·ÛÙÈÎÔ› ·ÁÒÓÂ˜ ÌÂÙ·Í‡ ÙË˜ ∞‰ÂÏÊfiÙËÙ·˜ Î·È ÙË˜ ∫·ıÔÏÈÎ‹˜ ∂ÎÎÏËÛ›·˜
ÁÈ· ÙËÓ Î˘ÚÈfiÙËÙ¿ ÙÔ˘.

∆Ô ÛËÌÂÚÈÓfi È‰ÈÔÎÙËÛÈ·Îfi Î·ıÂÛÙÒ˜ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ Â›Ó·È È‰ÈfiÙ˘Ô: ÙÔ ·Ó¿-
ÎÙÔÚÔ ÛÙ· ∫·Ï·Ì›ÙÛÈ· ÂÚÈÏ·Ì‚¿ÓÂÙ·È ÛÙ· ÂÚÈÔ˘ÛÈ·Î¿ ÛÙÔÈ¯Â›· ÙÔ˘ π‰Ú‡Ì·ÙÔ˜ ∆›-
ÌÈÔ˜ ™Ù·˘Úfi˜ ÌÂ ¤‰Ú· ÙËÓ ¡¿ÍÔ, ÙÔ ÔÔ›Ô ˘fiÎÂÈÙ·È ÛÙËÓ ÂÔÙÂ›· ÙÔ˘ ¢ËÌÔÛ›Ô˘ Î·È,
ÂÈ‰ÈÎfiÙÂÚ·, ÙÔ˘ ÀÔ˘ÚÁÂ›Ô˘ ∂ıÓÈÎ‹˜ √ÈÎÔÓÔÌ›·˜ Î·È √ÈÎÔÓÔÌÈÎÒÓ. ŸÌˆ˜, Ï¤ÔÓ, ÙÔ
ÿ‰Ú˘Ì· Â›Ó·È Ô˘ÛÈ·ÛÙÈÎ¿ ·Ó‡·ÚÎÙÔ ˆ˜ ÓÔÌÈÎfi ÚfiÛˆÔ Î·È Ë ÂÚÈÔ˘Û›· ÙÔ˘, Ô˘
¤¯ÂÈ ··ÏÏÔÙÚÈˆıÂ› ÁÈ· ‰ËÌfiÛÈ· ˆÊ¤ÏÂÈ· ÌÂ ·fiÊ·ÛË ÙÔ˘ ÀÔ˘ÚÁÂ›Ô˘ °ÂˆÚÁ›·˜ ·fi
ÙÔ 1949, ·Ú·Ì¤ÓÂÈ «·‰¤ÛÔÙË» ÛÂ fi,ÙÈ ·ÊÔÚ¿ ÛÙ· ·ÛÙÈÎÔ‡ Ù‡Ô˘ ·Î›ÓËÙ¿ ÙÔ˘.

2. ∞Ó¿Ï˘ÛË ÙË˜ ˘ÊÈÛÙ¿ÌÂÓË˜ Î·Ù¿ÛÙ·ÛË˜

∏ ÚÒÙË ÂÓÙ‡ˆÛË, Ô˘ ÙÔ Û˘ÁÎÚfiÙËÌ· ÛÙ· ∫·Ï·Ì›ÙÛÈ· ·Ê‹ÓÂÈ ÛÙÔÓ ÂÈÛÎ¤ÙË,
Â›Ó·È ‰¤Ô˜, Î·ıÒ˜ ·Ó·Ù‡ÛÛÔÓÙ·È ÌÚÔÛÙ¿ ÙÔ˘ ÙÂÚ¿ÛÙÈÔÈ fiÁÎÔÈ. ∏ ÂÈÊ¿ÓÂÈ· Ô˘ Î·-
Ù·Ï·Ì‚¿ÓÂÈ, ÙÔ ÌÂÁ¿ÏÔ ‡„Ô˜, Ô ÙÚfiÔ˜ Ô¯‡ÚˆÛË˜, Ë ÂÈÏÔÁ‹ ÙË˜ ı¤ÛË˜ Î·È Ô ÙÚfiÔ˜
‰fiÌËÛË˜ Î·È Î·Ù·ÛÎÂ˘‹˜, ·ÔÙÂÏÔ‡Ó ÛÙÔÈ¯Â›· Ô˘ Û˘Óı¤ÙÔ˘Ó ÙÔÓ ¯·Ú·ÎÙËÚÈÛÌfi ÙÔ˘
ˆ˜ «˘ÚÁÔÌÔÓ¿ÛÙËÚÔ – ·Ó¿ÎÙÔÚÔ».

2.1. ∞Ó·ÁÓÒÚÈÛË ÙË˜ ÏÂÈÙÔ˘ÚÁÈÎ‹˜ ‰È¿ÚıÚˆÛË˜

∆Ô Û˘ÁÎÚfiÙËÌ· ·ÔÙÂÏÂ›Ù·È ·fi ÙÔ Î˘Ú›ˆ˜ ÎÙ›ÚÈÔ, ‰‡Ô ·Ú·ÚÙ‹Ì·Ù· ÌÂ ‚ÔËıËÙÈ-
ÎÔ‡˜ ¯ÒÚÔ˘˜, ÙÔÓ ÂÚÈÛÙÂÚÂÒÓ· Î·È ÙË ÛÙ¤ÚÓ· (ÂÈÎ. 2), Ô˘  ÔÚÁ·ÓÒÓÔÓÙ·È ÛÂ ÎÏÂÈÛÙ‹
‰È¿Ù·ÍË Î·È ÚÔÛÙ·ÙÂ‡ÔÓÙ·È ÂÚÈÌÂÙÚÈÎ¿ ·fi ÙÔÓ „ËÏfi ÙÚ¿ÊÔ. 

√È Î·Ùfi„ÂÈ˜, ÙfiÛÔ ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘, fiÛÔ Î·È ÙˆÓ Û˘ÓÔ‰Â˘ÙÈÎÒÓ, Â›Ó·È ÏÂÈÙÔ˘Ú-
ÁÈÎ¤˜. ∂È‰ÈÎfiÙÂÚ·, Ë ·Ó¿Ù˘ÍË ÙˆÓ ¯ÒÚˆÓ ÙÔ˘ ÚÒÙÔ˘ ·ÎÔÏÔ˘ıÂ› ÙË ‰˘Ó·Ù‹ Û˘ÌÌÂÙÚ›·
Î·È ‰È¤ÂÙ·È ·fi Ï·Óı¿ÓÔ˘Û· ÌÓËÌÂÈ·ÎfiÙËÙ· –ÌÂ ÙËÓ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ÙÚÈÌÂÚ‹ ‰È¿Ú-
ıÚˆÛË ÙÔ˘ «ÂÓ ‰˘Ó¿ÌÂÈ» ÎÂÓÙÚÈÎÔ‡ ˘Ú‹Ó· ÌÂ ÙÈ˜ Ï¿ÁÈÂ˜ Ù¤Ú˘ÁÂ˜. 

2.1.1. ¶ÂÚÈÁÚ·Ê‹ ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘ (ÂÈÎ. 2, 2·, 2‚, 3)

¶ÚfiÎÂÈÙ·È ÁÈ· ¤Ó· ÙÚÈÒÚÔÊÔ ÎÙ›ÛÌ· ÌÂ ÔÚıÔÁˆÓÈÎ‹ Î¿ÙÔ„Ë (39,70Ì.*13,30Ì.) Î·È ÙÔ-
ÓÈÛÌ¤ÓË ÙËÓ Î‡ÚÈ· ÚÔÛ¤Ï·ÛË ‰È·Ì¤ÛÔ˘ ÚÔÂÍÔ¯‹˜ Î·È ÌÂÁ¿ÏÔ˘ ‡„Ô˘˜ (max ÂÚ›Ô˘
11,00Ì.). ∏ Â›ÛÔ‰Ô˜ Á›ÓÂÙ·È ·fi ÙËÓ ÂÛˆÙÂÚÈÎ‹ ·˘Ï‹ ÛÙËÓ ·Ó·ÙÔÏÈÎ‹ ÏÂ˘Ú¿ ÙÔ˘ ÎÙÈÚ›Ô˘. 

™ÙË ÛÙ¿ıÌË ÙÔ˘ ÈÛÔÁÂ›Ô˘ Û˘Ó·ÓÙ¿ÌÂ ÌÈ· Â˘Ú‡¯ˆÚË ·›ıÔ˘Û·, ÙËÓ «Û¿Ï·» (ÂÈÎ. 4), Ë
ÔÔ›· ·ÔÙÂÏÂ› ÙÔÓ Â›ÛËÌÔ Î‡ÚÈÔ ¯ÒÚÔ ÙÔ˘ ÎÙÈÚ›Ô˘. ∆Ô ‰¿Â‰Ô ÙË˜ Û¿Ï·˜ Â›Ó·È ‰È·-
ÛÙÚˆÌ¤ÓÔ ÌÂ Ì·ÚÌ¿ÚÈÓÂ˜ Ï¿ÎÂ˜ ÛÂ Î·ÓÔÓÈÎfi Î¿ÓÓ·‚Ô, Ë ÛÙ¤Á·Û‹ ÙË˜ Â›Ó·È ıÔÏˆÙ‹ Î·È
Î˘ÏÈÓ‰ÚÈÛÌ¤ÓË ÌÂ ÔÚÛÂÏ¿ÓË. ∂ÈÏ¤ÔÓ, ·Ó·ÙÔÏÈÎ¿ Î·È ‰˘ÙÈÎ¿ ÙË˜ ·›ıÔ˘Û·˜ ·Ó·-
Ù‡ÛÛÔÓÙ·È ÌÂÁ¿Ï· ÙÔÍˆÙ¿ ·Ú¿ı˘Ú·. ™ÙÈ˜ ÛÙÂÓ¤˜ ÏÂ˘Ú¤˜ ÙË˜, ÛÙÔÓ ¿ÍÔÓ· ‚ÔÚÚ¿-
ÓfiÙÔ˘, ˘¿Ú¯Ô˘Ó ‰‡Ô ı‡ÚÂ˜ Ô˘ Û˘Ó‰¤Ô˘Ó ÙËÓ Û¿Ï· ÌÂ ÙÔ ˘fiÏÔÈÔ ÎÙ›ÚÈÔ.
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∂ÈÎ. 2. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ÈÛÔÁÂ›Ô˘ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜

∂ÈÎ. 2·. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ÔÚfiÊÔ˘ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜
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∂ÈÎ. 2‚. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ˘ÔÁÂ›Ô˘ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜

∂ÈÎ. 3. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∆ÔÌ‹ °-°
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∂ÈÎ. 4. ∏ ÌÂÁ¿ÏË ·›ıÔ˘Û· ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘ ÛÙË ÛÙ¿ıÌË ÙÔ˘ ÈÛÔÁÂ›Ô˘

™ÙÔ ÓfiÙÈÔ ÙÌ‹Ì· ÙÔ˘ ÈÛÔÁÂ›Ô˘ ·Ó·Ù‡ÛÛÔÓÙ·È ÌÈ· ÛÂÈÚ¿ ‰ˆÌ·Ù›ˆÓ ÛÙÈ˜ ‰‡Ô ÏÂ˘-
Ú¤˜ ÂÓfi˜ ‰È·‰ÚfiÌÔ˘. ∆· ‰‡Ô ÚÒÙ· ¤¯Ô˘Ó ÙÈ˜ ›‰ÈÂ˜ ‰È·ÛÙ¿ÛÂÈ˜ Î·È Â›Ó·È Û˘ÌÌÂÙÚÈÎ¿ ˆ˜
ÚÔ˜ ÙÔÓ ÎÔÈÓfi ‰È·¯ˆÚÈÛÙÈÎfi ÙÔ›¯Ô ÙÔ˘˜. √È ÂfiÌÂÓÔÈ ‰‡Ô ¯ÒÚÔÈ Ú¤ÂÈ Ó· Î·Ù·ÛÎÂ˘-
¿ÛÙËÎ·Ó ÛÂ ‰È·ÊÔÚÂÙÈÎ‹ ¯ÚÔÓÈÎ‹ ÂÚ›Ô‰Ô ·fi ÙÔ ˘fiÏÔÈÔ ÎÙ›ÚÈÔ. ∞˘Ùfi ÙÔ Û˘ÌÂÚ·›-
ÓÔ˘ÌÂ ·fi ÙÔÓ ·ÚÌfi ÛÙÔ ÙÔ›¯Ô Î·ıÒ˜ Î·È ·fi Ù· ·ÓÔ›ÁÌ·Ù· Ù· ÔÔ›· ¤¯Ô˘Ó ÎÏÂÈÛÙÂ›.
ª¿ÏÈÛÙ· Ô ‰È·¯ˆÚÈÛÙÈÎfi˜ ÙÔ›¯Ô˜ Ô˘ ‰È¯ÔÙÔÌÂ› Ù· ‰‡Ô ‰ˆÌ¿ÙÈ·, ‰ÂÓ ÊÙ¿ÓÂÈ Ì¤¯ÚÈ ÙËÓ
ÔÚÔÊ‹ ·ÏÏ¿ ÛÙ·Ì·Ù¿ÂÈ ¯·ÌËÏfiÙÂÚ· Î·È Û¯ËÌ·Ù›˙ÂÈ ¤Ó· ÌÈÎÚfi ·Ù¿ÚÈ. ∞fi Ù· ˘fiÏÔÈ-
· ‰ˆÌ¿ÙÈ·, ÂÓ‰È·Ê¤ÚÔÓ ·ÚÔ˘ÛÈ¿˙ÂÈ ÙÔ Ì·ÁÂÈÚÂ›Ô, Ô˘ ÛÙÂÁ¿˙ÂÙ·È ÌÂ ‰‡Ô ıfiÏÔ˘˜ Î·È
‰È·ı¤ÙÂÈ ÌÂÁ¿ÏÔ ¤ÙÚÈÓÔ Ù˙¿ÎÈ Î·È ·fi ÙÔ ÔÔ›Ô ÌÈ· ¤ÙÚÈÓË ÎÏ›Ì·Î· Ô‰ËÁÂ› ÛÙÔ ‚fi-
ÚÂÈÔ ÙÌ‹Ì· ÙÔ˘ ‰ÒÌ·ÙÔ˜.

™ÙÔ ‚fiÚÂÈÔ ÙÌ‹Ì· ˘¿Ú¯ÂÈ ¤Ó·˜ ÚÔı¿Ï·ÌÔ˜ ÛÙÂÁ·ÛÌ¤ÓÔ˜ ÌÂ ıfiÏÔ, ·fi ÙÔÓ ÔÔ›Ô
ÔÈ ÎÈÓ‹ÛÂÈ˜ ÌÔÈÚ¿˙ÔÓÙ·È ÛÂ ÙÚÂ›˜ ‰È·ÊÔÚÂÙÈÎ¤˜ Î·ÙÂ˘ı‡ÓÛÂÈ˜. ™Ù· ‰˘ÙÈÎ¿ Û˘Ó·ÓÙ¿ÌÂ
¤Ó· ÎÏÈÌ·ÎÔÛÙ¿ÛÈÔ Ô˘ Ô‰ËÁÂ› Û’¤Ó· ÌÈÎÚfi ıÔÏÔÛÎ¤·ÛÙÔ ‰ˆÌ¿ÙÈÔ. ∞¤Ó·ÓÙÈ ·fi ÙÔ
ÎÏÈÌ·ÎÔÛÙ¿ÛÈÔ ˘¿Ú¯ÂÈ ¤Ó· ÌÈÎÚfi ‰ˆÌ¿ÙÈÔ, ÙÔ ÔÔ›Ô ı˘Ì›˙ÂÈ ·ÚÂÎÎÏ‹ÛÈ. ™Ù· ·Ó·ÙÔ-
ÏÈÎ¿ ˘¿Ú¯ÂÈ ¯ÒÚÔ˜ Ô˘ ÂÎÙÂ›ÓÂÙ·È ÛÂ ‰‡Ô ÛÙ¿ıÌÂ˜. √ fiÚÔÊÔ˜ Â›¯Â Í‡ÏÈÓÔ ¿ÙˆÌ· Î·È
ÔÚÔÊ‹. ™ÙÔ ÈÛfiÁÂÈÔ ÙÔ˘ ¯ÒÚÔ˘ ·˘ÙÔ‡ ˘¿Ú¯Ô˘Ó ·ÓÔ›ÁÌ·Ù· Ô˘ ‚Ï¤Ô˘Ó ÛÙËÓ ÂÛˆÙÂ-
ÚÈÎ‹ ·˘Ï‹ Î·ıÒ˜ Î·È ÌÈ· ¤ÙÚÈÓË ÛÎ¿Ï· Ô˘ Ô‰ËÁÂ› ÛÙÔ ‚fiÚÂÈÔ ‰ÒÌ· ÙÔ˘ ÎÙÈÚ›Ô˘.

∞fi ÙÔ ÎÂÓÙÚÈÎfi ÎÏÈÌ·ÎÔÛÙ¿ÛÈÔ, Ô ÂÈÛÎ¤ÙË˜ Ô‰ËÁÂ›Ù·È ÛÙÔ ˘fiÁÂÈÔ Ô˘ ·fi ÙËÓ
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‰˘ÙÈÎ‹ ÏÂ˘Ú¿ ÙÔ˘ Â›Ó·È ÈÛfiÁÂÈÔ, ·ÊÔ‡ ÙÔ ÎÙ›ÚÈÔ Â›Ó·È ÎÙÈÛÌ¤ÓÔ Â¿Óˆ ÛÂ ÚÂÌ·ÙÈ¿ ÌÂ
ÌÂÁ¿ÏË ÎÏ›ÛË. ™ÙÔ ˘fiÁÂÈÔ ÙÔ˘ ÎÙÈÚ›Ô˘ ‚Ú›ÛÎÂÙ·È ÌÈ· ÌÂÁ¿ÏË ·›ıÔ˘Û· ·ÎÚÈ‚Ò˜ Î¿Ùˆ
·fi ÙËÓ Û¿Ï· ÙÔ˘ ÈÛÔÁÂ›Ô˘. ∏ ·›ıÔ˘Û· ·˘Ù‹ Â›Ó·È Ï›ÁÔ ÌÈÎÚfiÙÂÚË ÛÂ ‰È·ÛÙ¿ÛÂÈ˜, ÛÙÂ-
Á¿˙ÂÙ·È ÌÂ ıfiÏÔ Î·È ¤¯ÂÈ ·ÓÔ›ÁÌ·Ù· ÛÙ· ‰˘ÙÈÎ¿. ™ÙËÓ ›‰È· ·›ıÔ˘Û· ˘¿Ú¯ÂÈ ÌÈ· ÂÛÔ¯‹
ÛÙËÓ ÔÔ›· ·ÔÚÚ¤ÂÈ ÙÔ ÓÂÚfi ÙË˜ ËÁ‹˜ Î·È Î·Ù·Ï‹ÁÂÈ ÛÙËÓ ÛÙ¤ÚÓ·.

™ÙËÓ ÓfiÙÈ· ÏÂ˘Ú¿ ÙË˜ ·›ıÔ˘Û·˜, ˘¿Ú¯ÂÈ ¿ÏÏÔ˜ ¤Ó·˜ ¯ÒÚÔ˜ Ô˘ ·Ï·ÈfiÙÂÚ· ÏÂÈ-
ÙÔ˘ÚÁÔ‡ÛÂ ˆ˜ ÏÈÔÙÚ›‚È (ÂÈÎ. 5), fiˆ˜ Ê·›ÓÂÙ·È ·fi Ù· ·ÔÌÂÈÓ¿ÚÈ· ÙÔ˘ Ì·ÚÌ¿ÚÈÓÔ˘
Ì‡ÏÔ˘. ™ÙËÓ ÙÔÈ¯ÔÔÈ˝· ˘¿Ú¯Ô˘Ó ·ÎfiÌË ÂÛÔ¯¤˜ Ô˘ Èı·Ó¿ Â›¯·Ó ·ÔıËÎÂ˘ÙÈÎ‹ ¯Ú‹-
ÛË. ∆· ·Ú¿ı˘Ú· ÛÂ Î¿ÔÈ· ¯ÚÔÓÈÎ‹ ÂÚ›Ô‰Ô ÎÏÂ›ÛÙËÎ·Ó ÌÂ ¤ÙÚÂ˜ Î·È ÛÙË ı¤ÛË ÙÔ˘˜
Û¯ËÌ·Ù›ÛÙËÎ·Ó ÔÏÂÌ›ÛÙÚÂ˜. 

∂ÈÎ. 5. ∆Ô ÏÈÔÙÚ›‚È ÛÙË ÛÙ¿ıÌË ÙÔ˘ ˘ÔÁÂ›Ô˘

™Â Î¿ıÂÙË ‰È¿Ù·ÍË ÙÔ˘ ‰ˆÌ·Ù›Ô˘ Î·È ÛÂ „ËÏfiÙÂÚÔ Â›Â‰Ô ·fi ÙÔ ‰¿Â‰Ô ˘¿Ú¯ÂÈ
¤Ó· Ì·ÎÚfiÛÙÂÓÔ Ù˘ÊÏfi ‰ˆÌ¿ÙÈÔ. ∞Ì¤Ûˆ˜ ÌÂÙ¿ ÙÔ ÏÈÔÙÚ›‚È, ˘¿Ú¯ÂÈ ¤Ó· ¿ÏÏÔ ‰ˆÌ¿ÙÈÔ
ÛÙÔ ÔÔ›Ô Ô‰ËÁÔ‡Ì·ÛÙÂ ÌfiÓÔ ·fi ÙËÓ ÂÍˆÙÂÚÈÎ‹ ÏÂ˘Ú¿ ÙÔ˘ ÎÙÈÚ›Ô˘ ÛÙËÓ ‰˘ÙÈÎ‹ fi„Ë.
™ÙË ‚fiÚÂÈ· ÏÂ˘Ú¿ ÙÔ˘ ÎÙ›ÛÌ·ÙÔ˜, ÛÂ Û˘Ó¤¯ÂÈ· ÌÂ ÙËÓ ÌÂÁ¿ÏË ·›ıÔ˘Û·, ˘¿Ú¯ÂÈ ¤Ó· ÌÈ-
ÎÚfi ‰ˆÌ¿ÙÈÔ Ô˘ ‰ËÌÈÔ˘ÚÁÂ›Ù·È ÛÙÔ ÎÂÓfi ¯ÒÚÔ Î¿Ùˆ ·fi ÙÔ ÎÏÈÌ·ÎÔÛÙ¿ÛÈÔ. ŒÓ·˜
·ÎfiÌË ıÔÏÔÛÎ¤·ÛÙÔ˜ ¯ÒÚÔ˜ ‚Ú›ÛÎÂÙ·È ÛÙË ÛÙ¿ıÌË ·˘Ù‹.   

2.1.2. ¶ÂÚÈÁÚ·Ê‹ ÙÔ˘ ¶·Ú·ÚÙ‹Ì·ÙÔ˜ 1 (ÂÈÎ. 6)    

∆Ô ¶·Ú¿ÚÙËÌ· 1 ‚Ú›ÛÎÂÙ·È ‚fiÚÂÈ· ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ Î·È ÛÂ ˘„fiÌÂÙÚÔ ÌÂÁ·Ï‡ÙÂ-
ÚÔ ·fi Ù· ˘fiÏÔÈ·. ¶ÚfiÎÂÈÙ·È ÁÈ· ¤Ó· ÎÙ›ÛÌ· ÔÚıÔÁˆÓÈÎ‹˜ Î¿ÙÔ„Ë˜  (7,70Ì.*6,00Ì.)
Î·È ÛÙ¤Á·ÛË˜ ıÔÏˆÙ‹˜. ∏ Â›ÛÔ‰Ô˜  Á›ÓÂÙ·È ·fi ÙËÓ ·Ó·ÙÔÏÈÎ‹ fi„Ë. ™ÙÔ ÂÛˆÙÂÚÈÎfi ÙÔ˘,
ÌÈ· Î·Ì¿Ú· Ô˘ ¯ˆÚ›˙ÂÈ ÙÔÓ ¯ÒÚÔ ÛÂ ‰‡Ô ÂÈÌ¤ÚÔ˘˜.

™ÙË ‰˘ÙÈÎ‹ ÏÂ˘Ú¿ ˘¿Ú¯Ô˘Ó ‰‡Ô ÌÈÎÚ¤˜ Î·Ì¿ÚÂ˜, ÔÈ ÔÔ›Â˜ Û¯ËÌ·Ù›˙Ô˘Ó ÂÛÔ¯¤˜
ÛÙÔ ÙÔ›¯Ô Î·È Ì¤Û· ·fi ·˘Ù¤˜ ‰È·¯¤ÂÙ·È ÙÔ Êˆ˜. ∆¤ÏÔ˜, ÂÚÈÌÂÙÚÈÎ¿ Î·È ÛÂ fiÏÔ ÙÔ ‡„Ô˜
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ÙÔ˘ ÎÙÈÚ›Ô˘ ˘¿Ú¯Ô˘Ó ÂÛÔ¯¤˜ ÙÂÙÚ·ÁˆÓÈÎ‹˜ ‰È·ÙÔÌ‹˜, ·’fiÔ˘ ·ÓÙÈÏ·Ì‚·ÓfiÌ·ÛÙÂ ÙË
ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ¯ÒÚÔ˘ ˆ˜ ÂÚÈÛÙÂÚÂÒÓ·.

∂ÈÎ. 6. ∆Ô ¶·Ú¿ÚÙËÌ· 1

2.1.3. ¶ÂÚÈÁÚ·Ê‹ ÙÔ˘ ¶·Ú·ÚÙ‹Ì·ÙÔ˜ 2 

∆Ô ¶·Ú¿ÚÙËÌ· 2 ‚Ú›ÛÎÂÙ·È ‚ÔÚÂÈÔ·Ó·ÙÔÏÈÎ¿ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ Î·È ÛÙÔ ›‰ÈÔ Â›-
Â‰Ô ÌÂ ÙÔ Î˘Ú›ˆ˜ ÎÙ›ÚÈÔ. ∏ Î¿ÙÔ„Ë ÙÔ˘ ÎÙÈÚ›Ô˘ Î·È Ë ÛÙ¤Á·Û‹ ÙÔ˘ Â›Ó·È ·ÚfiÌÔÈ· ÌÂ
ÙÔ ·Ú¿ÚÙËÌ· 1. ∏ Â›ÛÔ‰Ô˜ ÛÙÔ ¯ÒÚÔ Á›ÓÂÙ·È ·fi ÙËÓ ÓfiÙÈ· ÏÂ˘Ú¿, fiÔ˘ ˘¿Ú¯ÂÈ ¤Ó·
¿ÓÔÈÁÌ· ÛÙÔÓ ÚÔ·‡ÏÈÔ ¯ÒÚÔ.

™ÙÔ ÂÛˆÙÂÚÈÎfi, ÛÙËÓ ·Ó·ÙÔÏÈÎ‹ Î·È ‚fiÚÂÈ· ÏÂ˘Ú¿, Û˘Ó·ÓÙ¿ÌÂ ÌÈÎÚ¿ ·ÓÔ›ÁÌ·Ù·
ÁÈ· ÙÔ ÊˆÙÈÛÌfi Î·È ·ÂÚÈÛÌfi ÙÔ˘ ¯ÒÚÔ˘. ¢˘ÙÈÎ¿ ˘¿Ú¯ÂÈ ¤Ó· ·ÎfiÌË ¿ÓÔÈÁÌ· ÙÔ ÔÔ›Ô
Î·Ù¿ ÙÔ ·ÚÂÏıfiÓ Ô‰ËÁÔ‡ÛÂ ÛÂ ‰ÈÏ·Ófi ¯ÒÚÔ. ™‹ÌÂÚ· ·˘Ùfi ÙÔ ¿ÓÔÈÁÌ· Â›Ó·È ÌÈÛÔ-
ÎÏÂÈÛÌ¤ÓÔ. √ ¯ÒÚÔ˜ ÛÙÔÓ ÔÔ›Ô Ô‰‹ÁÔ˘ÛÂ ÙÔ ¿ÓÔÈÁÌ· ˘Ôı¤ÙÔ˘ÌÂ fiÙÈ ÎÙ›ÛÙËÎÂ ÌÂÙ·-
ÁÂÓ¤ÛÙÂÚ·. ∞˘Ùfi ÙÔ Û˘ÌÂÚ·›ÓÔ˘ÌÂ ·fi Ù· ÛËÌÂ›· ÙˆÓ ·ÚÌÒÓ Ô˘ ‰ÂÓ ÂÊ¿ÙÔÓÙ·È ÌÂ
ÙÔ ˘fiÏÔÈÔ ÎÙ›ÚÈÔ, Î·ıÒ˜ Î·È ·fi ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ô ¯ÒÚÔ˜ Â›Ó·È ËÌÈÙÂÏ‹˜.

2.1.4. ¶ÂÚÈÁÚ·Ê‹ ÙÔ˘ ¶·Ú·ÚÙ‹Ì·ÙÔ˜ 3 

∆Ô ¶·Ú¿ÚÙËÌ· 3 ‚Ú›ÛÎÂÙ·È  ÓÔÙÈÔ·Ó·ÙÔÏÈÎ¿ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ Î·È ÛÂ ˘„fiÌÂÙÚÔ
›‰ÈÔ ÌÂ ÙÔ Î˘Ú›ˆ˜ ÎÙ›ÚÈÔ Î·È Ù· ¶·Ú·ÚÙ‹Ì·Ù· 1 Î·È 2. ∏ ÌÔÚÊ‹ ÙˆÓ fi„ÂˆÓ ÙÔ˘ ÎÙÈÚ›-
Ô˘ ·ÎÔÏÔ˘ıÂ› ÙÔ ›‰ÈÔ ‡ÊÔ˜ ÌÂ Ù· ÚÔËÁÔ‡ÌÂÓ· ÎÙ›ÛÌ·Ù·. ∏ Î¿ÙÔ„Ë Â›Ó·È Û¯‹Ì·ÙÔ˜
ÙÚ·Â˙›Ô˘, ‰È·ÊÔÚÔÔÈÒÓÙ·˜ ÙÔ ÎÙ›ÚÈÔ ·fi Ù· ÚÔËÁÔ‡ÌÂÓ·, ÛÙ· ÔÔ›· Ë Û˘ÌÌÂÙÚ›·
Î˘ÚÈ·Ú¯Â›.
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∆Ô ÎÙ›ÚÈÔ ·ÔÙÂÏÂ›Ù·È ·fi ÙÚÂ›˜ ¯ÒÚÔ˘˜ ÌÂ ·ÓÔ›ÁÌ·Ù· ÛÙËÓ ‰˘ÙÈÎ‹ ÏÂ˘Ú¿, ÌÂ
fi„Ë ÛÙÔÓ ÚÔ·‡ÏÈÔ ¯ÒÚÔ. ™ÙÔ ÚÒÙÔ ¯ÒÚÔ Û˘Ó·ÓÙ¿ÌÂ Ù· ·ÔÌÂÈÓ¿ÚÈ· ÂÓfi˜ Ù˙·ÎÈ-
Ô‡. ™ÙÔ ‰Â‡ÙÂÚÔ ¯ÒÚÔ ÂÓÙÔ›˙Ô˘ÌÂ ¤ÚÌ·ÚÈ· ÂÚÈÌÂÙÚÈÎ¿ ÙˆÓ ÙÔ›¯ˆÓ. ∆¤ÏÔ˜, ÛÙÔÓ
ÙÚ›ÙÔ ¯ÒÚÔ, fiÔ˘ Û˘Ó·ÓÙ¿ÌÂ Î·È ¿ÏÈ ÂÛÔ¯¤˜ ÛÙÔ˘˜ ÙÔ›¯Ô˘˜, Ë Â›ÛÔ‰Ô˜ Á›ÓÂÙ·È ·fi
‰‡Ô Î·Ì¿ÚÂ˜.

2.2. ∫·Ù·ÛÎÂ˘·ÛÙÈÎ‹ ·Ó¿Ï˘ÛË

∏ Î·Ù·ÛÎÂ˘‹ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ Â›Ó·È ·Ï‹ ˆ˜ ÚÔ˜ Ù· ˘ÏÈÎ¿ Ô˘ ¯ÚËÛÈÌÔÔÈ‹-
ıËÎ·Ó, Î·È Û‡ÓıÂÙË ˆ˜ ÚÔ˜ ÙËÓ ÙÂ¯ÓÈÎ‹ Ô˘ ÂÊ·ÚÌfiÛÙËÎÂ. 

2.2.1. ∏ ÙÔÈ¯ÔÔÈ˚·

∆Ô ˘ÏÈÎfi Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÁÈ· ÙËÓ Î·Ù·ÛÎÂ˘‹ ÙˆÓ ÂÍˆÙÂÚÈÎÒÓ Î·È ÂÛˆÙÂÚÈÎÒÓ
ÙÔ›¯ˆÓ –Ô˘ fiÏÔÈ Â›Ó·È ÂÈ¯ÚÈÛÌ¤ÓÔÈ– Â›Ó·È Î˘Ú›ˆ˜ Ë ÓÙfiÈ· Û¯ÈÛÙfiÏ·Î· ÛÂ Û˘Ó‰˘·-
ÛÌfi ÌÂ Î¿ÔÈÔ Û˘Ó‰ÂÙÈÎfi ÎÔÓ›·Ì·. ∂Í·ÈÙ›·˜ ÙË˜ ‚·ÚÈ¿˜ Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘ ‰ÒÌ·ÙÔ˜ Ô˘
ÊÔÚÙ›˙ÂÈ ÙÔ˘˜ ÂÍˆÙÂÚÈÎÔ‡˜ ÙÔ›¯Ô˘˜, ·Ú·ÙËÚÂ›Ù·È ·˘Ù‹ Ë ÂÈÎÚ¿ÙËÛË ÙˆÓ Ï‹ÚˆÓ ÛÂ
Û¯¤ÛË ÌÂ Ù· ÎÂÓ¿. ŒÙÛÈ, ÔÈ ÙÔ›¯ÔÈ ÛÙÔ ¯·ÌËÏfiÙÂÚÔ Â›Â‰Ô ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÂÁ¿ÏÔ ¿¯Ô˜
(1,80Ì.) Ô˘ ÌÂÈÒÓÂÙ·È ÛÙ·‰È·Î¿ ÛÂ Î¿ıÂ ÛÙ¿ıÌË. ™ÙÔ ÙÂÏÂ›ˆÌ· ÙÔ˘ ÙÔ›¯Ô˘ ¿Óˆ ·fi
ÙÔ ‰ÒÌ· ˘¿Ú¯ÂÈ ÛÙ¤„Ë ·fi ÚÔÂÍ¤¯Ô˘ÛÂ˜ Û¯ÈÛÙfiÏ·ÎÂ˜ ÁÈ· ÙËÓ ÚÔÊ‡Ï·ÍË ·fi Ù·
fiÌ‚ÚÈ·. 

2.2.2. √ Ê¤ÚˆÓ ÔÚÁ·ÓÈÛÌfi˜ 

√È ¯ÒÚÔÈ Î·Ï‡ÙÔÓÙ·È Â›ÙÂ ·fi ıfiÏÔ Â›ÙÂ ·fi Í‡ÏÈÓÔ Ê¤ÚÔÓÙ· ÔÚÁ·ÓÈÛÌfi.
√ ıfiÏÔ˜ Î·Ù·ÛÎÂ˘¿˙ÂÙ·È  ·fi ÙËÓ ÓÙfiÈ· Û¯ÈÛÙfiÏ·Î· ÌÂ ÙËÓ ¯Ú‹ÛË Î·ÏÔ˘ÈÔ‡.

∂ÂÈ‰‹ ÔÈ ıfiÏÔÈ Ì¤ÓÔ˘Ó ÂÌÊ·ÓÂ›˜, ÙÔ ÂÍˆÚÚ¿¯Èfi ÙÔ˘˜ Â›Ó·È ÂÈ¯ÚÈÛÌ¤ÓÔ Î·È Î˘ÏÈÓ‰ÚÈ-
ÛÌ¤ÓÔ ÌÂ ÔÚÛÂÏ¿ÓË. ∫·Ù¿ ÙË ÛÙ¤Á·ÛË ÙˆÓ ÌÂÁ¿ÏˆÓ ¯ÒÚˆÓ ÌÂ ‰‡Ô ıfiÏÔ˘˜, ÙÔ ÛËÌÂ›Ô
ÛÙÔ ÔÔ›Ô Ù· ÂÍˆÚÚ¿¯È¿ ÙÔ˘˜ ÂÓÒÓÔÓÙ·È ¯ÚËÛÈÌÔÔÈÂ›Ù·È ˆ˜ ÙÔ Î·Ó¿ÏÈ ·ÔÚÚÔ‹˜ ÙˆÓ
ÔÌ‚Ú›ˆÓ Ô˘ Î·Ù·Ï‹ÁÔ˘Ó ÛÂ ˘‰ÚÔÚÚfiË.

™ÙËÓ ÂÚ›ÙˆÛË ÙÔ˘ Ê¤ÚÔÓÙ· ÔÚÁ·ÓÈÛÌÔ‡ ·fi Í‡ÏÔ, ˘¿Ú¯ÂÈ ¤Ó· Û‡ÛÙËÌ· ·fi Í‡-
ÏÈÓ· ‰ÔÎ¿ÚÈ· (8*15) Ô˘ ·Ù¿ÓÂ ÛÂ ‰‡Ô ·¤Ó·ÓÙÈ ÙÔ›¯Ô˘˜ Î·È ÙÔÔıÂÙÔ‡ÓÙ·È ·Ú¿Ï-
ÏËÏ· ÌÂÙ·Í‡ ÙÔ˘˜. ŸÙ·Ó ÙÔ ¿ÓÔÈÁÌ· Â›Ó·È ÌÂÁ¿ÏÔ, ÙfiÙÂ ·˘Ùfi ¯ˆÚ›˙ÂÙ·È ÛÂ ‰˘Ô ÌÈÎÚfi-
ÙÂÚ· ÔÚıÔÁÒÓÈ· ÙÌ‹Ì·Ù· ÌÂ ¤Ó· ¯ÔÓÙÚfi ‰ÔÎ¿ÚÈ ÙÔ ÌÂÛÔ‰fiÎÈ. ∫¿ıÂÙ· ÚÔ˜ Ù· ‰ÔÎ¿ÚÈ·
·˘Ù¿ ÛÙÚÒÓÔÓÙ·È Î·Ï¿ÌÈ· ‹ ÎÏ·‰È¿, ¿¯Ô˘˜ (2-5ÂÎ.) ˘ÎÓ¿ ÙÔÔıÂÙËÌ¤Ó· Î·È ÛÊÈ-
¯ÙÔ‰ÂÌ¤Ó· ÌÂÙ·Í‡ ÙÔ˘˜ ÌÂ ‚Ô‡ÚÏ·. ¶¿Óˆ ÛÂ ·˘Ù¿ Ú›¯ÓÔ˘Ó ¤Ó· Â›‰Ô˜ ·ÁÎ·ıˆÙÔ‡ ı¿-
ÌÓÔ˘ ÁÈ· Ó· ÎÏÂ›ÛÔ˘Ó ÙÈ˜ ÙÚ‡Â˜ ·Ó¿ÌÂÛ· ÛÙ· Î·Ï¿ÌÈ·. ∆Ô ÙÂÏÂ˘Ù·›Ô ÛÙÚÒÌ· Â›Ó·È
·fi ÂÈ‰ÈÎfi ¯ÒÌ· (20-30ÂÎ.) ·fi ·ÚÁÈÏÈÎ¤˜ Á·›Â˜, Ô˘ ÎÔ·Ó›˙ÂÙ·È Î·È Î˘ÏÈÓ‰ÚÒÓÂÙ·È
ÁÈ· Ó· ·ÔÎÙ‹ÛÂÈ Û˘ÓÔ¯‹ Î·È Ó· Á›ÓÂÈ Û˘Ì·Á¤˜.
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2.2.3. ∆· ·ÓÔ›ÁÌ·Ù·

∆· ·ÓÔ›ÁÌ·Ù· Â›Ó·È ·ÚÎÂÙ¿ ÌÂÁ¿Ï· Î·È ¤¯Ô˘Ó Â›ÙÂ ÔÚÈ˙fiÓÙÈÔ Ú¤ÎÈ, Â›ÙÂ ÙfiÍÔ ÙÔ
ÔÔ›Ô ÊÚ¿˙ÂÙ·È Î¿ÔÈÂ˜ ÊÔÚ¤˜ ÌÂ ¤ÙÚÈÓË ‹ Ì·ÚÌ¿ÚÈÓË Ï¿Î·. ŸÙ·Ó ˘¿Ú¯ÂÈ ÔÚÈ˙fi-
ÓÙÈÔ Ú¤ÎÈ, ·˘Ùfi Â›Ó·È Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÔ ·fi Í‡Ï· Î·È ‰¤¯ÂÙ·È Â›¯ÚÈÛÌ·.

2.2.4. ∆· ‰¿Â‰·

™ÙÔ˘˜ ÂÚÈÛÛfiÙÂÚÔ˘˜ ¯ÒÚÔ˘˜ Ù· ‰¿Â‰· Â›Ó·È ¯ˆÌ¿ÙÈÓ· ÌÂ ÂÍ·›ÚÂÛË ÙË Û¿Ï· Ô˘
Â›Ó·È Ï·ÎÔÛÙÚˆÌ¤ÓË ÌÂ ÏÂ˘Î¤˜ Ì·ÚÌ¿ÚÈÓÂ˜ Ï¿ÎÂ˜.

2.3. ∂ÈÛËÌ¿ÓÛÂÈ˜ ÁÈ· ÙË ÌÔÚÊÔÏÔÁ›· ÙˆÓ fi„ÂˆÓ

∏ ÚfiıÂÛË Ô¯‡ÚˆÛË˜, ·ÏÏ¿ Î·È Ë ËıÂÏËÌ¤ÓË ÂÛˆÛÙÚ¤ÊÂÈ· ·ÓÙ·Ó·ÎÏÔ‡Ó ÛÙË ÌÔÚ-
ÊÔÏÔÁ›· ÙˆÓ fi„ÂˆÓ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, Ô˘ Â›Ó·È ·˘ÛÙËÚ‹ Î·È ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi
ÏÈÙfiÙËÙ· Î·È Î·Ù¿ Î·ÓfiÓ· Û˘ÌÌÂÙÚ›·. ∆Ô ·ÔÙ¤ÏÂÛÌ·, fiÌˆ˜, ‰ÂÓ ·‡ÂÈ Ó· Â›Ó·È ÂÈ-
‚ÏËÙÈÎfi (ÂÈÎ. 7).

∂ÈÎ. 7. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∏ ‰˘ÙÈÎ‹ fi„Ë ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘

™ÙÔÈ¯Â›Ô ·Ì˘ÓÙÈÎÔ‡ ¯·Ú·ÎÙ‹Ú· Û˘ÓÈÛÙÔ‡Ó ÔÈ Â˘ÌÂÁ¤ıÂÈ˜ ÂÈÊ¿ÓÂÈÂ˜ ÙÔ˘ ÂÍˆÙÂÚÈÎÔ‡ Â-
ÚÈ‚Ï‹Ì·ÙÔ˜ ÌÂ ÙÔ ÌÂÁ¿ÏÔ ‡„Ô˜, Î·ıÒ˜ Î·È ÔÈ ÔÏÂÌ›ÛÙÚÂ˜ –ÌÈÎÚ¤˜ Î·Ù¿ ÙÔ ‡„Ô˜ ÙÔÌ¤˜ ÛÂ
¯·ÌËÏ‹ ÛÙ¿ıÌË– Î·È ÔÈ «˙ÂÌ·Ù›ÛÙÚÂ˜» –ÏÈıfi‰ÌËÙÂ˜ ÚÔÂÍÔ¯¤˜ ÙÂÙÚ·ÁˆÓÈÎ‹˜ ‰È·ÙÔÌ‹˜ ÛÙËÓ
ÂÍˆÙÂÚÈÎ‹ ÂÈÊ¿ÓÂÈ· ÙˆÓ ÙÔ›¯ˆÓ– ÛÙ· Î·Ó¿ÏÈ· ·ÔÚÚÔ‹˜ ÙˆÓ ÂÍˆÚÚ·¯›ˆÓ ÙˆÓ ıfiÏˆÓ.

√È ·Ó¿ÁÏ˘ÊÂ˜ ˘‰ÚÔÚÚfiÂ˜, Ô˘ Â›Ó·È ÙÚÈÁˆÓÈÎ‹˜ ÌÔÚÊ‹˜, Â›Ó·È Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÂ˜ ÌÂ
ÎÔÓ›· Î·È ·Ó·Ù‡ÛÛÔÓÙ·È ÂÚÈÌÂÙÚÈÎ¿, ÏÂÈÙÔ˘ÚÁÔ‡Ó ·ÌÊ›ÛËÌ· Î·È ˆ˜ ‰È·ÎÔÛÌËÙÈÎfi
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ÛÙÔÈ¯Â›Ô ÙˆÓ fi„ÂˆÓ. ¶ÚˆÙfiÙ˘Â˜ –ÁÈ· Ù· ‰Â‰ÔÌ¤Ó· ÙˆÓ ∫˘ÎÏ¿‰ˆÓ– Â›Ó·È Î·È ÔÈ ‰‡Ô
Î·ÌÈÓ¿‰Â˜ ˘Ú·ÌÈ‰ÔÂÈ‰Ô‡˜ ·fiÏËÍË˜. 

3. ∂ÓÙÔÈÛÌfi˜ Î·È ·ÍÈÔÏfiÁËÛË ÙˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ

™¯ÂÙÈÎ¿ ÌÂ ÙËÓ Î·Ù¿ÛÙ·ÛË ‰È·Ù‹ÚËÛË˜, ÛËÌ·ÓÙÈÎfi Ì¤ÚÔ˜ ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘ Î·È
ÙˆÓ ‚ÔËıËÙÈÎÒÓ ‚Ú›ÛÎÔÓÙ·È ÛÂ ÂÚÂÈÒ‰Ë Î·Ù¿ÛÙ·ÛË, Î·ıÒ˜ Î¿ÔÈ· ÙÌ‹Ì·Ù· ¤¯Ô˘Ó Î·-
Ù·ÚÚÂ‡ÛÂÈ, ÂÓÒ ·Ú¿ÏÏËÏ· ¤¯Ô˘Ó ÏÂËÏ·ÙËıÂ› (ÂÈÎ. 8).∆Ô Û˘ÁÎÚfiÙËÌ· Ê·›ÓÂÙ·È Ó· ·-
ÚÔ˘ÛÈ¿˙ÂÈ ÛÔ‚·Ú¿ ‰ÔÌÈÎ¿ ÚÔ‚Ï‹Ì·Ù·. 

∂ÈÎ. 8. ∆Ì‹Ì·Ù· Ô˘ ¤¯Ô˘Ó Î·Ù·ÚÚÂ‡ÛÂÈ ÛÙË ‰˘ÙÈÎ‹ fi„Ë

™Ù· ÙÌ‹Ì·Ù· ÙË˜ ıÂÌÂÏ›ˆÛË˜ ‰ÂÓ Ê·›ÓÂÙ·È Ó· ˘¿Ú¯Ô˘Ó ÛÔ‚·Ú¿ ÚÔ‚Ï‹Ì·Ù·. ¶Â-
ÚÈÛÛfiÙÂÚÔ ¤ÓÙÔÓÔ Â›Ó·È ÙÔ Úfi‚ÏËÌ· ÙË˜ ·ÓÂÚ¯fiÌÂÓË˜ ˘ÁÚ·Û›·˜ Î·È Ë ·Ó¿Ù˘ÍË Ê˘ÙÒÓ
ÛÂ Â·Ê‹ ÌÂ ÙË ıÂÌÂÏ›ˆÛË.

√È Ê¤ÚÔ˘ÛÂ˜ ÏÈıÔ‰ÔÌ¤˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÚˆÁÌ¤˜ Ô˘ ÔÊÂ›ÏÔÓÙ·È ÛÂ ÌÈÎÚÔÌÂÙ·ÎÈÓ‹ÛÂÈ˜
ÂÍ·ÈÙ›·˜ ÛÂÈÛÌÈÎÒÓ ÂÈ‰Ú¿ÛÂˆÓ, ·ÏÏ¿ Î·È ÛÂ ÙÔÈÎ‹ ·Ô‰ÈÔÚÁ¿ÓˆÛË ÙË˜ ÏÈıÔ‰ÔÌ‹˜ ·fi
ÙËÓ ÂÈÛ¯ÒÚËÛË ˘ÁÚ·Û›·˜ Î·È ÙËÓ ·Ó¿Ù˘ÍË ·Ó·ÚÚÈ¯ÒÌÂÓˆÓ Ê˘ÙÒÓ. ƒËÁÌ·ÙÒÛÂÈ˜ ·-
ÚÔ˘ÛÈ¿˙Ô˘Ó Ù· ÙfiÍ· ÙˆÓ ·ÓÔÈÁÌ¿ÙˆÓ. ™ÙÔ˘˜ ıfiÏÔ˘˜ ·Ú·ÙËÚÔ‡ÓÙ·È ÙÔÈÎ¿ ÙÒÛÂÈ˜ Î·È
ÚËÁÌ·ÙÒÛÂÈ˜, Î·ıÒ˜ Î·È ÂÈÊ·ÓÂÈ·Î¤˜ ÊıÔÚ¤˜ ÛÙËÓ ÔÚÛÂÏ¿ÓÈÓË Î˘Ï›Ó‰ÚˆÛË.

√ Ê¤ÚˆÓ ÔÚÁ·ÓÈÛÌfi˜ ÙË˜ ÛÙ¤ÁË˜ Î·È ÙˆÓ ·ÙˆÌ¿ÙˆÓ ÙÔ˘ ÈÛÔÁÂ›Ô˘ Î·È ÙÔ˘ ÔÚfiÊÔ˘
Â›Ó·È Î·ÙÂÛÙÚ·ÌÌ¤ÓÔ˜.

¶ÂÚÈÛÛfiÙÂÚÔ ÛÔ‚·Ú¿ Â›Ó·È Ù· ÔÈÎÔ‰ÔÌÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ÛÙ· ÂÈÌ¤ÚÔ˘˜ ·Ú¯ÈÙÂÎÙÔÓÈ-
Î¿ ÛÙÔÈ¯Â›·, ·fi ÙËÓ ¤ÎıÂÛË ÛÙÈ˜ ÂÚÈ‚·ÏÏÔÓÙÈÎ¤˜ Û˘Óı‹ÎÂ˜ Î·È ÙËÓ ·Ô˘Û›· Û˘ÓÙ‹-
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ÚËÛË˜. ∏ ·ÔÛ¿ıÚˆÛË –ÛÂ ÌÂÁ¿ÏÔ ÔÛÔÛÙfi– ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ Î·È ÙˆÓ ÂÍˆÙÂÚÈÎÒÓ
ÂÈ¯ÚÈÛÌ¿ÙˆÓ, Ë Ï‹ÚË˜ Î·Ù·ÛÙÚÔÊ‹ ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ Î·È ÙˆÓ ÂÍˆÙÂÚÈÎÒÓ ÎÔ˘ÊˆÌ¿-
ÙˆÓ, Ë ·ÓÂÚ¯fiÌÂÓË Î·È Î·ÙÂÚ¯fiÌÂÓË ˘ÁÚ·Û›·, ÔÈ ÙÔÈÎ¤˜ Î·Ù·ÛÙÚÔÊ¤˜ ÛÙËÓ ÔÚÛÂÏ¿-
ÓÈÓË ÂÈÎ¿Ï˘„Ë ÙË˜ ÛÙ¤ÁË˜, Ë Î·Ù·ÛÙÚÔÊ‹ ÙˆÓ ·ÙˆÌ¿ÙˆÓ ÙÔ˘ ÈÛÔÁÂ›Ô˘ Î·È ÙÔ˘ ÔÚfi-
ÊÔ˘, Î·ıÒ˜ Î·È ÙÔ˘ ÎÂÓÙÚÈÎÔ‡ ÎÏÈÌ·ÎÔÛÙ·Û›Ô˘.

∆Ô Î˘ÚÈfiÙÂÚÔ ·ÔÙ¤ÏÂÛÌ· ÙˆÓ ÔÈÎ›ÏˆÓ ÔÈÎÔ‰ÔÌÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ Â›Ó·È Ô ÛËÌ·-
ÓÙÈÎfi˜ ‚·ıÌfi˜ ·ÏÏÔ›ˆÛË˜ ÙˆÓ ÌÔÚÊÔÏÔÁÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ. 

4. ¶ÚfiÙ·ÛË ÏÂÈÙÔ˘ÚÁÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ (3) (ÂÈÎ. 9-11) 

√È Î‡ÚÈÔÈ ÛÙfi¯ÔÈ ÙË˜ ÂÈÛ·ÁˆÁ‹˜ ÙË˜ Ó¤·˜ ¯Ú‹ÛË˜ Â›Ó·È: ·) Ë ·Ó¿‰ÂÈÍË ÙË˜ ÈÛÙÔÚÈÎ‹˜
Î·È ·Ú¯ÈÙÂÎÙÔÓÈÎ‹˜ ·Í›·˜ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, ‚) Ë Ï‹ÚË˜ ÏÂÈÙÔ˘ÚÁÈÎ‹ ·ÍÈÔÔ›ËÛ‹ ÙÔ˘
Î·È Ë Â·Ó¤ÓÙ·Í‹ ÙÔ˘ ÛÙË Û‡Á¯ÚÔÓË ˙ˆ‹, Á) Ë ‰È·Ù‹ÚËÛË ÙË˜ ·˘ıÂÓÙÈÎfiÙËÙ¿˜ ÙÔ˘, ‰) Ë
·ÈÛıËÙÈÎ‹ ·Ó·‚¿ıÌÈÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘ Î·È Ë ‰È·ÌfiÚÊˆÛ‹ ÙÔ˘ ÛÙ· ·Ó·ÁÎ·›·
ÛËÌÂ›·, Î·È Â) Ë ÔÏÈÙÈÛÙÈÎ‹ Î·È ÙÔ˘ÚÈÛÙÈÎ‹ ÚÔ‚ÔÏ‹ ÙË˜ ÂÚÈÔ¯‹˜, ÒÛÙÂ Ó· ·ÔÙÂÏ¤-
ÛÂÈ fiÏÔ ¤ÏÍË˜ ÙÔÈÎÔ‡, ˘ÂÚÙÔÈÎÔ‡ Î·È ‰ÈÂıÓÔ‡˜ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜.

∆Ô Û˘ÁÎÚfiÙËÌ· ÙˆÓ ∫·Ï·ÌÈÙÛÈÒÓ ÚÔÙÂ›ÓÂÙ·È Ó· ‰È·ÌÔÚÊˆıÂ› ÛÂ ÔÏÈÙÈÛÙÈÎfi Î¤-
ÓÙÚÔ. ¡· ÌÂÙ·ÛÎÂ˘·ÛıÂ› ÛÂ ¤Ó·Ó ¯ÒÚÔ ÔÈÎ›ÏˆÓ ÎÔÈÓˆÓÈÎÒÓ Î·È ÔÏÈÙÈÛÙÈÎÒÓ ‰Ú·-
ÛÙËÚÈÔÙ‹ÙˆÓ, Ó· ·ÔÙÂÏ¤ÛÂÈ ¯ÒÚÔ Û˘ÁÎ¤ÓÙÚˆÛË˜ ‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ ÔÏÈÙÈÎÔ‡-ÂÎ·È-
‰Â˘ÙÈÎÔ‡ ¯·Ú·ÎÙ‹Ú· Î·È ·Ó·„˘¯‹˜.

∂ÈÎ. 9. ¶ÚfiÙ·ÛË: ∫¿ÙÔ„Ë ÈÛÔÁÂ›Ô˘ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜
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∂ÈÎ. 10. ¶ÚfiÙ·ÛË: ∆ÔÌ‹ °-°

∂ÈÎ. 11. ¶ÚfiÙ·ÛË: ¢˘ÙÈÎ‹ fi„Ë ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘

4.1. ∆Ô ÎÙÈÚÈÔÏÔÁÈÎfi ÚfiÁÚ·ÌÌ· ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘

™ÙÔ ˘fiÁÂÈÔ ı· ‰ËÌÈÔ˘ÚÁËıÂ› ¤Ó· ÌÔ˘ÛÂ›Ô ÚÔ‚ÈÔÌË¯·ÓÈÎÔ‡ ÔÏÈÙÈÛÌÔ‡. «∆Ô ªÔ˘-
ÛÂ›Ô ÙË˜ ∂ÏÈ¿˜ ¡¿ÍÔ˘» ¤¯ÂÈ ˆ˜ ÛÎÔfi Ó· ·Ó·‰Â›ÍÂÈ ÙÔÓ ÔÏÈÙÈÛÌfi Î·È ÙËÓ ÙÂ¯ÓÔÏÔÁ›·
ÙË˜ ÂÏ·ÈÔ·Ú·ÁˆÁ‹˜ Ô˘ Û˘Ó‰¤ÂÙ·È ¿ÚÚËÎÙ· ÌÂ ÙËÓ ÂÏÏËÓÈÎ‹ Î·È ÌÂÛÔÁÂÈ·Î‹ Ù·˘ÙfiÙË-
Ù·. ∂ÎÙfi˜ ·fi ÙËÓ ·Ó·‚›ˆÛË ÙÔ˘ ÂÏ·ÈÔÙÚÈ‚Â›Ô˘ ÌÂ ÙÔÓ ··Ú·›ÙËÙÔ ÂÍÔÏÈÛÌfi, ÛÙÔ˘˜
˘fiÏÔÈÔ˘˜ ¯ÒÚÔ˘˜ ı· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÈ ÚÒÙÂ˜ Ì·ÚÙ˘Ú›Â˜ ÁÈ· ÙËÓ ÂÏÈ¿ ÛÙÔÓ ∂ÏÏ·-
‰ÈÎfi ¯ÒÚÔ, Î·ıÒ˜ Î·È Ë ÂÍ¤ÏÈÍË ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ ÛÙËÓ ·Ú·ÁˆÁ‹ ÂÏ·ÈfiÏ·‰Ô˘ ·fi ÙËÓ
·Ú¯·ÈfiÙËÙ· ¤ˆ˜ ÙËÓ ÚÔ‚ÈÔÌË¯·ÓÈÎ‹ ÂÚ›Ô‰Ô.

™ÙÔ ÈÛfiÁÂÈÔ, Ë ÌÂÁ¿ÏË Û¿Ï· ı· ‰È·ÌÔÚÊˆıÂ› ÛÂ ·›ıÔ˘Û· ÔÏÏ·ÏÒÓ ÂÎ‰ËÏÒÛÂˆÓ,
ÛÙËÓ ÔÔ›· ı· ÊÈÏÔÍÂÓÔ‡ÓÙ·È ÂÎ·È‰Â˘ÙÈÎ¤˜ Î·È ÂÈÛÙËÌÔÓÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜. √È  ¯ÒÚÔÈ
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Ô˘ ‚Ú›ÛÎÔÓÙ·È ÛÙËÓ ÓfiÙÈ· ÏÂ˘Ú¿ ÙË˜ Û¿Ï·˜ ı· ‰È·ÌÔÚÊˆıÔ‡Ó ·Ó¿ÏÔÁ·. ™˘ÁÎÂÎÚÈ-
Ì¤Ó·, ÛÙÔ˘˜ ¯ÒÚÔ˘˜ ÛÙ· ‰˘ÙÈÎ¿ ÙÔ˘ ‰È·‰ÚfiÌÔ˘ ı· Á›ÓÂÈ ·Ó·‚›ˆÛË ÙÔ˘ ·Ï·ÈÔ‡ Ì·ÁÂÈ-
ÚÂ›Ô˘ ÌÂ Û˘ÓÔ‰Â˘ÙÈÎfi ˆÏËÙ‹ÚÈÔ ·Ó·ÌÓËÛÙÈÎÒÓ ÚÔ˚fiÓÙˆÓ, ÂÓÒ ÛÙÔ ÙÌ‹Ì· Ô˘ ‚Ú›-
ÛÎÂÙ·È ÛÙËÓ ·Ó·ÙÔÏÈÎ‹ ÏÂ˘Ú¿ ÙÔ˘ ‰È·‰ÚfiÌÔ˘ ı· Î·Ù·ÛÎÂ˘·ÛÙÔ‡Ó ¯ÒÚÔÈ ˘ÁÈÂÈÓ‹˜
Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ÚÔ‰È·ÁÚ·Ê¤˜ Ô˘ ÔÚ›˙ÂÈ Ô ÎÙÈÚÈÔ‰ÔÌÈÎfi˜ Î·ÓÔÓÈÛÌfi˜. 

™ÙÔ ‚fiÚÂÈÔ ÙÌ‹Ì· ÙÔ˘ ÈÛÔÁÂ›Ô˘ ÙÔ˘ Î˘Ú›ˆ˜ ÎÙÈÚ›Ô˘ ÚÔÙÂ›ÓÂÙ·È Ë ‰È·ÌfiÚÊˆÛË ·›-
ıÔ˘Û·˜ ÂÎı¤ÛÂˆÓ ·Ú·‰ÔÛÈ·Î‹˜ ÂÓ‰˘Ì·Û›·˜ Î·È ·›ıÔ˘Û·˜ ÂÎÌ¿ıËÛË˜ ·Ú·‰ÔÛÈ·ÎÒÓ
¯ÔÚÒÓ ÌÂ ÙÔÓ ··Ú·›ÙËÙÔ ¯ÒÚÔ ·Ôı‹ÎÂ˘ÛË˜. 

∏ Â›ÛÔ‰Ô˜ ÛÙÔÓ fiÚÔÊÔ ı· Á›ÓÂÙ·È Î·È ÌÂ ÙËÓ ‚Ô‹ıÂÈ· ·Ó·‚·ÙÔÚ›ˆÓ ÁÈ· ÙËÓ ÂÍ˘Ë-
Ú¤ÙËÛË ÙˆÓ ·ÙfiÌˆÓ ÌÂ ÎÈÓËÙÈÎ¤˜ ‰˘ÛÎÔÏ›Â˜.

™ÙÔ ÓfiÙÈÔ ÙÌ‹Ì· ÙÔ˘ ÔÚfiÊÔ˘, ¤Ó·˜ ¯ÒÚÔ˜ ÚÔÙÂ›ÓÂÙ·È Ó· ÊÈÏÔÍÂÓ‹ÛÂÈ ·ÓÙÈÎÂ›ÌÂÓ·
ÔÈÎÔÙÂ¯Ó›·˜, ÂÓÒ ÛÙÔ˘˜ ‰‡Ô ¯ÒÚÔ˘˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È ‰›Ï· ÛÂ ·˘Ùfi ı· ÚÔ‚¿ÏÏÔÓÙ·È
Ù· ·Ú·‰ÔÛÈ·Î¿ Â·ÁÁ¤ÏÌ·Ù· ÙÔ˘ Î·ÌÈÓ·ÙfiÚÔ˘, ÁÂˆÚÁÔ‡ Î·È ÎÙËÓÔÙÚfiÊÔ˘. ™ÙÔ ‚fi-
ÚÂÈÔ ÙÌ‹Ì· ÙÔ˘ ÔÚfiÊÔ˘ ı· ˘¿Ú¯ÂÈ ‚È‚ÏÈÔı‹ÎË, ·Ó·ÁÓˆÛÙ‹ÚÈÔ Î·È Ì›· ·›ıÔ˘Û· Ô˘ ı·
·Ú¤¯ÂÈ ÛÙÔÓ ÂÈÛÎ¤ÙË ÙË ‰˘Ó·ÙfiÙËÙ· ÂÈÎÔÓÈÎ‹˜ ÂÚÈ‹ÁËÛË˜ ÛÙË ˙ˆ‹ Î·È ÙÔ ¤ÚÁÔ ÙÔ˘
È‰Ú˘Ù‹ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, Robert Saulger. 

4.2. ∆Ô ÎÙÈÚÈÔÏÔÁÈÎfi ÚfiÁÚ·ÌÌ· ÙˆÓ ¶·Ú·ÚÙËÌ¿ÙˆÓ

™ÙÔ ¶·Ú¿ÚÙËÌ· 1 ÚÔÙÂ›ÓÂÙ·È Ë ·Ó·‚›ˆÛË ÙÔ˘ ÂÚÈÛÙÂÚÂÒÓ·, ÌÂ ÙËÓ ÙÔÔı¤ÙËÛË
ÎÂÚ·ÌÂÈÎÒÓ ÂÚÈÛÙÂÚÈÒÓ ÛÂ Ô¤˜ ÙˆÓ ÙÔ›¯ˆÓ Î·È ÙËÓ ¤ÎıÂÛË ÛÎÂ˘ÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈ-
Ô‡ÓÙ·È ÁÈ· ÙËÓ ÙÚÔÊ‹ ÙÔ˘˜.

∆Ô ·Ú¿ÚÙËÌ· 2 ÚÔÙÂ›ÓÂÙ·È Ó· ÏÂÈÙÔ˘ÚÁ‹ÛÂÈ ˆ˜ ·Ó·„˘ÎÙ‹ÚÈÔ. 
∆Ô ·Ú¿ÚÙËÌ· 3 ÚÔÙÂ›ÓÂÙ·È Ó· ÏÂÈÙÔ˘ÚÁ‹ÛÂÈ ˆ˜ ÁÚ·ÌÌ·ÙÂ›· Î·È ˆ˜ ÂÚÈÔ‰ÈÎfi˜ ÂÎ-

ıÂÛÈ·Îfi˜ ¯ÒÚÔ˜. 

4.3. ¢È·ÌfiÚÊˆÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘

√ ÂÚÈ‚¿ÏÏˆÓ ¯ÒÚÔ˜ ı· ‰È·ÌÔÚÊˆıÂ› ÌÂ ÎÂÎÏÈÌ¤ÓÔ Â›Â‰Ô ÛÙËÓ Â›ÛÔ‰Ô ÙÔ˘ Û˘-
ÁÎÚÔÙ‹Ì·ÙÔ˜, ÒÛÙÂ Ó· Â›Ó·È ÚÔÛ‚¿ÛÈÌÔ˜ Î·È ÛÂ ¿ÙÔÌ· ÌÂ ÎÈÓËÙÈÎ¤˜ ‰˘ÛÎÔÏ›Â˜. ∂È-
Ï¤ÔÓ, ı· ‰ËÌÈÔ˘ÚÁËıÔ‡Ó ÏÈıfiÛÙÚˆÙ· ÌÔÓÔ¿ÙÈ·, ÌÂ ÎÏ›ÛË ÌÈÎÚfiÙÂÚË ÙÔ˘ 5%, Ô˘ ı·
‰ÈÂ˘ÎÔÏ‡ÓÔ˘Ó ÙËÓ ÂÚÈ‹ÁËÛË ÙˆÓ ÂÈÛÎÂÙÒÓ ÛÙÔ ¯ÒÚÔ, Î·ıÒ˜ Î·È ¯ÒÚÔ˜ ÛÙ¿ıÌÂ˘ÛË˜
20 ı¤ÛÂˆÓ. 

∏ Û˘ÌÏ‹ÚˆÛË ÙË˜ ‰È·ÌfiÚÊˆÛË˜ Î·È Ë ·Ó¿‰ÂÈÍË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘ ÚÔ-
ÙÂ›ÓÂÙ·È ÌÂ ÌÈ· ÛÂÈÚ¿ ÂÚÁ·ÛÈÒÓ, fiˆ˜ Ë ÂÈÛÎÂ˘‹ ÙˆÓ ÏÈıÔ‰ÔÌÒÓ ÂÚ›ÊÚ·ÍË˜, Ë ‰Ë-
ÌÈÔ˘ÚÁ›· ÂÛÔ¯ÒÓ ÁÈ· ÙËÓ ÙÔÔı¤ÙËÛË ÛÙÂÁ·ÓÒÓ ÊˆÙÈÛÙÈÎÒÓ, Ë ÙÔÔı¤ÙËÛË ˘·›-
ıÚÈˆÓ ÊˆÙÈÛÙÈÎÒÓ ÛÙËÓ ÂÚ›ÌÂÙÚÔ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, Ë Î·Ù·ÛÎÂ˘‹ ÏÈıfi‰ÌËÙˆÓ
Î·ıÈÛÌ¿ÙˆÓ ÌÂ Í‡ÏÈÓË Â¤Ó‰˘ÛË, Û˘ÓÙÚÈ‚·ÓÈÔ‡ Î·È ÎÚ‹ÓË˜ Î·È Ë ÂÎÙÂÙ·Ì¤ÓË ‰ÂÓ-
‰ÚÔÊ‡ÙÂ˘ÛË.  
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5. ¶ÚfiÙ·ÛË ‰ÔÌÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜

√È ÚÔÙÂÈÓfiÌÂÓÂ˜ ÂÂÌ‚¿ÛÂÈ˜ ÁÈ· ÙËÓ Â›Ï˘ÛË Î·È ·ÔÎ·Ù¿ÛÙ·ÛË ÙˆÓ ‰ÔÌÈÎÒÓ Î·È
Î·Ù·ÛÎÂ˘·ÛÙÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ fiÏÔ˘ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ÎÈÓÔ‡ÓÙ·È ÛÙÔ˘˜ ·Ú·Î¿Ùˆ
¿ÍÔÓÂ˜-ÛÙfi¯Ô˘˜: 

·) ∂Ó›Û¯˘ÛË ÙÔ˘ Ê¤ÚÔÓÙÔ˜ ÔÚÁ·ÓÈÛÌÔ‡ ÁÈ· ÙËÓ ·Ó¿ÏË„Ë ÙˆÓ ÊÔÚÙ›ˆÓ ·fi ÙÈ˜ ·Ó¿ÁÎÂ˜
ÙË˜ Ó¤·˜ ¯Ú‹ÛË˜. 

‚) ∞ÓÙÈÌÂÙÒÈÛË ÙˆÓ ÔÈÎÔ‰ÔÌÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ ÙÔ˘ ÎÂÏ‡ÊÔ˘˜. 

Á) ∞ÈÛıËÙÈÎ‹ ·Ó·‚¿ıÌÈÛË ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ÌÂ ÙËÓ ·Ó·Î·Ù·ÛÎÂ˘‹ fiÏˆÓ ÙˆÓ ÙÌËÌ¿-
ÙˆÓ Ô˘ ¤¯Ô˘Ó ˘ÔÛÙÂ› ÊıÔÚ¤˜, ÁÈ· ÙËÓ ·Ó¿ÎÙËÛË ÙÔ˘ ·Ú¯ÈÙÂÎÙÔÓÈÎÔ‡ ‡ÊÔ˘˜ ÙÔ˘.

‰) ÃÚ‹ÛË ·Ú·‰ÔÛÈ·ÎÒÓ ÙÚfiˆÓ ‰fiÌËÛË˜ Î·È ÔÈÎÔ‰ÔÌÈÎÒÓ ˘ÏÈÎÒÓ.

∞Ó·Ï˘ÙÈÎfiÙÂÚ·, ÚÔÙÂ›ÓÔÓÙ·È Ù· ·Ú·Î¿Ùˆ:
ªÂÙ¿ ÙËÓ ‰È¿ÁÓˆÛË ‰ÔÎÈÌ·ÛÙÈÎÒÓ ÙÔÌÒÓ ÛÙ· ÙÌ‹Ì·Ù· ıÂÌÂÏ›ˆÛË˜, ı· Á›ÓÂÈ ÂÓ›-

Û¯˘ÛË ÙˆÓ ÙÌËÌ¿ÙˆÓ Ô˘ ¤¯Ô˘Ó Úfi‚ÏËÌ· ÌÂ ÙËÓ ‚Ô‹ıÂÈ· ÙÛÈÌÂÓÙÔÂÓ¤ÛÂˆÓ ÁÈ· ÙËÓ
·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ÛÙ·ÙÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ ıÂÌÂÏ›ˆÛË˜. °È· ÙÔ Úfi‚ÏËÌ· ÙË˜ ·ÓÂÚ¯fi-
ÌÂÓË˜ ˘ÁÚ·Û›·˜ ÚÔÙÂ›ÓÂÙ·È Ë ÂÈÎ¿Ï˘„Ë ÙˆÓ ıÂÌÂÏ›ˆÓ ÌÂ ÌÔÓˆÙÈÎfi ˘ÏÈÎfi, ·Ô-
ÛÙÚ·ÁÁÈÛÙÈÎ‹ ÌÂÌ‚Ú¿ÓË Î·È ÈÛ¯˘Ú‹ ÙÛÈÌÂÓÙÔÎÔÓ›·, Î·ıÒ˜ Î·È Ë Î·Ù·ÛÎÂ˘‹ ·ÔÛÙÚ·Á-
ÁÈÛÙÈÎ‹˜ Ù¿ÊÚÔ˘.

™ÙÈ˜ Ê¤ÚÔ˘ÛÂ˜ ÏÈıÔ‰ÔÌ¤˜ Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÚˆÁÌ¤˜, ı· ‰È·ÈÛÙˆıÂ› Ë ·ÎÚÈ‚‹˜ ·-
ıÔÏÔÁ›·, ı· Á›ÓÂÈ Û˘Ó·ÚÌÔÏfiÁËÛË ÙˆÓ ÏÈıÔ‰ÔÌÒÓ Ô˘ ¤¯Ô˘Ó ˘ÔÛÙÂ› Î·Ù¿ÚÚÂ˘ÛË Î·È
·ÓÙÈÎ·Ù¿ÛÙ·ÛË ÙˆÓ ÙÌËÌ¿ÙˆÓ Ô˘ ¤¯Ô˘Ó Êı·ÚÂ›. ™ÙË Û˘Ó¤¯ÂÈ·, ı· Ú·ÁÌ·ÙÔÔÈËıÂ›
·ÚÌÔÏfiÁËÛË ÛÙÈ˜ ÏÈıÔ‰ÔÌ¤˜ ÌÂ ÈÛ¯˘Úfi ÎÔÓ›·Ì·, ÁÈ· ÙËÓ ÌÂÙ·Í‡ ÙÔ˘˜ Û˘ÁÎfiÏÏËÛË.

∆· ÙfiÍ· ÙˆÓ ·ÓÔÈÁÌ¿ÙˆÓ ı· ‰ÈÂÚÂ˘ÓËıÔ‡Ó ÌÂ ÙÔÌ¤˜ ÛÙÔ Â›¯ÚÈÛÌ·, ÒÛÙÂ Ó· Á›ÓÂÈ
ÂÈÛÎÂ˘‹ ÙˆÓ ÙÌËÌ¿ÙˆÓ Ô˘ ¤¯Ô˘Ó Î·Ù·ÚÚÂ‡ÛÂÈ Î·È ·ÚÌÔÏfiÁËÛË ÙˆÓ ÙÌËÌ¿ÙˆÓ Ô˘
¤¯Ô˘Ó ÚËÁÌ·ÙˆıÂ›. ªÂ ÙË ‚Ô‹ıÂÈ· ‰ÈÂÚÂ˘ÓËÙÈÎÒÓ ÙÔÌÒÓ ı· ·ÔÛ·ÊËÓÈÛÙÔ‡Ó Î·È Ù·
ÚÔ‚Ï‹Ì·Ù· Ô˘ ÔÈ ıfiÏÔÈ ·ÚÔ˘ÛÈ¿˙Ô˘Ó. ∏ ÛÙ·ÙÈÎ‹ ÂÓ›Û¯˘Û‹ ÙÔ˘˜ ı· Á›ÓÂÈ ÌÂ ÙÛÈÌÂ-
ÓÙÔÂÓ¤ÛÂÈ˜. ∏ ÂÈÛÎÂ˘‹ ÙË˜ ÂÈÊ¿ÓÂÈ¿˜ ÙÔ˘˜ ı· Á›ÓÂÈ ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ Ó¤·˜ ÔÚÛÂÏ¿-
ÓË˜.

°È· ÙÔÓ Ê¤ÚÔÓÙ· ÔÚÁ·ÓÈÛÌfi ÙˆÓ ·ÙˆÌ¿ÙˆÓ ÙÔ˘ ÔÚfiÊÔ˘ ÚÔÙÂ›ÓÂÙ·È Û‡ÌÌÂÈÎÙË
Î·Ù·ÛÎÂ˘‹, Û‡ÌÊˆÓ· ÌÂ ÙËÓ ÔÔ›· ÌÂÙ·ÏÏÈÎÔ› ‰ÔÎÔ› ÛÙËÚ›˙ÔÓÙ·È ÛÙÔ˘˜ Ï›ıÈÓÔ˘˜ ÙÔ›-
¯Ô˘˜ Ï‹ÚˆÛË˜ fiÔ˘ ¿Óˆ ÛÂ ·˘ÙÔ‡˜ ÙÔÔıÂÙÔ‡ÓÙ·È Ï¿ÎÂ˜ ÛÎ˘ÚÔ‰¤Ì·ÙÔ˜. √ Ê¤ÚˆÓ
ÔÚÁ·ÓÈÛÌfi˜ ÙÔ˘ ÔÚfiÊÔ˘ ı· Î·Ù·ÛÎÂ˘·ÛÙÂ› ˆ˜ Û‡ÌÌÂÈÎÙË Î·Ù·ÛÎÂ˘‹ ‰È·ÊÔÚÂÙÈÎ‹ ·fi
ÙËÓ ÚÔËÁÔ‡ÌÂÓË: ¿Óˆ ÛÂ ÌÂÙ·ÏÏÈÎ¿ ‰ÔÎ¿ÚÈ· Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÙÔ˘˜ ÙÔ›¯Ô˘˜ Ï‹-
ÚˆÛË˜ Â‰Ú¿˙ÂÙ·È ÛÙÚ·ÓÙ˙·ÚÈÛÙ‹ Ï·Ì·Ú›Ó· ÙÚ·Â˙ÔÂÈ‰Ô‡˜ ‰È·ÙÔÌ‹˜ Î·È, ÛÙË Û˘Ó¤¯ÂÈ·,
Á›ÓÂÙ·È ÛÎ˘ÚÔ‰¤ÙËÛË ÌÂ ¿ÔÏÔ ÛÎ˘Úfi‰ÂÌ·. 

£· Á›ÓÂÈ ·ÓÙÈÎ·Ù¿ÛÙ·ÛË fiÏˆÓ ÙˆÓ ÛÙÔÈ¯Â›ˆÓ Ô˘ ¤¯Ô˘Ó Êı·ÚÂ› (ÂÈ¯Ú›ÛÌ·Ù·, ÎÔ˘-
ÊÒÌ·Ù·, ‰¿Â‰· Î.Ï.) ÌÂ Ó¤·, Î·ıÒ˜ Î·È Ë ÙÔÔı¤ÙËÛË  Î·ÈÓÔ‡ÚÁÈˆÓ ÛÙÔÈ¯Â›ˆÓ Û‡Ì-
ÊˆÓ· ÌÂ ÙÈ˜ ·Ó¿ÁÎÂ˜ ÙË˜ Û‡Á¯ÚÔÓË˜ ˙ˆ‹˜ (ËÏÂÎÙÚÔÏÔÁÈÎ‹ – ÌË¯·ÓÔÏÔÁÈÎ‹ ÂÁÎ·Ù¿ÛÙ·-
ÛË, ˘ÚÔÚÔÛÙ·Û›·, ·Ó·‚·ÙfiÚÈ· Î.Ï..).
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6. ™˘ÌÂÚ¿ÛÌ·Ù·

∆Ô ∞Ó¿ÎÙÔÚÔ ÙˆÓ πËÛÔ˘ÈÙÒÓ ªÔÓ·¯ÒÓ ÛÙ· ∫·Ï·Ì›ÙÛÈ· ·ÔÙÂÏÂ› ¤Ó· Û˘ÁÎÚfiÙËÌ·
ÌÂ ·Ó·ÌÊÈÛ‚‹ÙËÙ· ÏÔ‡ÛÈ· ·Ú¯ÈÙÂÎÙÔÓÈÎ‹ Î·È ÌÔÓ·‰ÈÎ‹ ÈÛÙÔÚÈÎ‹ ·Í›·, ˆ˜ ¤Ó· ·fi Ù·
·Ú·‰Â›ÁÌ·Ù· ÔÏ˘-ÔÏÈÙÈÛÌÈÎfiÙËÙ·˜ ÛÙË ¯ÒÚ· Ì·˜.

∏ Á‹Ú·ÓÛË ÙˆÓ ˘ÏÈÎÒÓ, ÔÈ ÂÚÈ‚·ÏÏÔÓÙÈÎ¤˜ ÂÈ‰Ú¿ÛÂÈ˜, ·ÏÏ¿ Î˘Ú›ˆ˜ Ë ·Ô˘Û›·
¯Ú‹ÛË˜ Î·È Û˘ÓÙ‹ÚËÛË˜ –ÌÂ ÙË Û˘Ó¤ÚÁÂÈ· Î·È ÙÔ˘ È‰ÈfiÙ˘Ô˘ È‰ÈÔÎÙËÛÈ·ÎÔ‡ Î·ıÂÛÙÒ-
ÙÔ˜– Û˘ÓÈÛÙÔ‡Ó ÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ÙË˜ ÛËÌ·ÓÙÈÎ‹˜ Î·Ù·ÛÙÚÔÊ‹˜ ÌÂÁ¿ÏÔ˘ ÙÌ‹Ì·Ùfi˜ ÙÔ˘.
∏ Èı·ÓÔÏÔÁÔ‡ÌÂÓË È‰È·›ÙÂÚ· Î·Î‹ ‰ÔÌÈÎ‹ Î·Ù¿ÛÙ·Û‹ ÙÔ˘ ÂÈ‰ÂÈÓÒÓÂÙ·È ·fi Ù· ÔÈ-
Î›Ï· ÔÈÎÔ‰ÔÌÈÎ¿ ÚÔ‚Ï‹Ì·Ù· Ô˘ ·Ú·ÙËÚÔ‡ÓÙ·È. ∂ÈÚfiÛıÂÙ·, Ù· ÚÔËÁÔ‡ÌÂÓ·
¤¯Ô˘Ó Ô‰ËÁ‹ÛÂÈ Î·È ÛÙË ÛÔ‚·Ú‹ ·ÈÛıËÙÈÎ‹ ˘Ô‚¿ıÌÈÛ‹ ÙÔ˘, ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ÌË ·Ó·-
ÁÓˆÛÈÌfiÙËÙ· ÙË˜ ÈÛÙÔÚÈÎ‹˜ Î·È Î·ÏÏÈÙÂ¯ÓÈÎ‹˜ ÛËÌ·Û›·˜ ÙÔ˘.

∆Ô ¤Ó·˘ÛÌ· ÁÈ· ÙËÓ ÚfiÙ·ÛË Â·Ó·¯ÚËÛÈÌÔÔ›ËÛË˜ ·ÔÙ¤ÏÂÛÂ Ë ÚfiÛÊ·ÙË ÚfiıÂ-
ÛË ÙË˜ ÙÔÈÎ‹˜ ·˘ÙÔ‰ÈÔ›ÎËÛË˜ Ó· ÂÓÙ¿ÍÂÈ ÙËÓ ·ÔÎ·Ù¿ÛÙ·ÛË ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ÛÂ
Î¿ÔÈÔ ÚfiÁÚ·ÌÌ· ‰ËÌÔÛ›ˆÓ ÂÂÓ‰‡ÛÂˆÓ ‹ ÛÂ Â˘Úˆ·˚Îfi Û˘Á¯ÚËÌ·ÙÔ‰ÔÙÔ‡ÌÂÓÔ
ÚfiÁÚ·ÌÌ·. 

∏ ÂÈÏÔÁ‹ ÙË˜ Ó¤·˜ ¯Ú‹ÛË˜ ‚·Û›ÛÙËÎÂ ÛÙÔ˘˜ ÛÙfi¯Ô˘˜, ·ÊÂÓfi˜ ÙË˜ Â·Ó¤ÓÙ·ÍË˜ ÙÔ˘
Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ÛÙÔ ÂÓÂÚÁfi ÎÙÈÚÈ·Îfi ‰˘Ó·ÌÈÎfi ÙË˜ ¡¿ÍÔ˘, ·ÊÂÙ¤ÚÔ˘ ÙË˜ ·Ó¿‰ÂÈÍ‹˜ ÙÔ˘
ˆ˜ ÛËÌÂ›Ô˘ ·Ó·ÊÔÚ¿˜ ÁÈ· ÙËÓ ÙÔÈÎ‹ ÔÏÈÙÈÛÙÈÎ‹ Ù·˘ÙfiÙËÙ· Î·È ˆ˜ ÙÂÎÌËÚ›Ô˘ ÈÛÙÔÚÈ-
Î‹˜ Û˘Ó¤¯ÂÈ·˜ ÁÈ· ÙËÓ Â˘Ú‡ÙÂÚË ÂÚÈÊ¤ÚÂÈ· ÙˆÓ ∫˘ÎÏ¿‰ˆÓ.

∆Ô Ì¤ÁÂıÔ˜ Î·È Ë ÂÈ‚ÏËÙÈÎfiÙËÙ· ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, ·Ú¿ÏÏËÏ· ÌÂ ÙË ‰˘Ó·ÙfiÙË-
Ù· «ÂÁÁÚ·Ê‹˜» ÙÔ˘ ÛÙ· ·ÍÈfiÏÔÁ· ÈÛÙÔÚÈÎ¿ ·Ú·‰Â›ÁÌ·Ù· ÙË˜ Â›ÛËÌË˜ ·Ú¯ÈÙÂÎÙÔÓÈ-
Î‹˜, Ô‰‹ÁËÛ·Ó ÛÙËÓ ÚfiÙ·ÛË ÙË˜ Â·Ó·ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ ˆ˜ ÔÏÈÙÈÛÙÈÎÔ‡ Î¤ÓÙÚÔ˘ ÌÂ
ÔÈÎ›ÏÂ˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜, Ô˘ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÂÎı¤ÛÂÈ˜ ÌÂ ÌfiÓÈÌÔ Î·È ÌË ¯·Ú·ÎÙ‹Ú·
–Î¿ÔÈÂ˜ ÌÂ ‰È·‰Ú·ÛÙÈÎfi ˘ÏÈÎfi–, ‚È‚ÏÈÔı‹ÎË, ÂÎ·È‰Â˘ÙÈÎ¤˜-ÂÈÌÔÚÊˆÙÈÎ¤˜ ‰Ú¿ÛÂÈ˜
Î·È ÏÂÈÙÔ˘ÚÁ›Â˜ „˘¯·ÁˆÁ›·˜.
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Abstract

Virtual Communities (VC) are rapidly expanding on the Internet world-wide, with
numerous examples that span across business as well as social and health related areas of
interest. The social aspects of a VC highlight the interaction of its members in a trustful
and secure environment. In that respect, they may offer improved accessibility to
information and opinion exchanging, useful advice on several topics such as medical,
entertainment, etc. VC have been developed for health supporting cases internationally
and they may be opening up new opportunities for research and applications towards
collecting and analysing data for understanding special needs peoples’ learning. VC have
also been studied and proposed as a means for supporting e- learning. This paper
investigates what VC can offer to special needs people by examining a group of 4 pupils
in two schools in Greece. The results of this exploratory research suggest the development
of a VC-based framework that would be considered for studying the needs as well as
formulating solutions for special needs peoples’ learning. 

¶ÂÚ›ÏË„Ë

∆· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ·, ÔÈ ÂÈÎÔÓÈÎ¤˜ ÎÔÈÓfiÙËÙÂ˜ ¤¯Ô˘Ó ÂÍ·ÏˆıÂ› Ú·Á‰·›· ÛÙÔ Internet
Î·È ÏËıÒÚ· ·Ú·‰ÂÈÁÌ¿ÙˆÓ Û˘Ó·ÓÙÒÓÙ·È ÙfiÛÔ ÛÙÔÓ ÂÈ¯ÂÈÚËÌ·ÙÈÎfi fiÛÔ Î·È ÛÙÔ
ÎÔÈÓˆÓÈÎfi Î·È È·ÙÚÈÎfi ¯ÒÚÔ. √È ÎÔÈÓˆÓÈÎ¤˜ ÚÔÂÎÙ¿ÛÂÈ˜ ÌÈ·˜ ÂÈÎÔÓÈÎ‹˜ ÎÔÈÓfiÙËÙ·˜
ÙÔÓ›˙Ô˘Ó ÙËÓ ·ÏÏËÏÂ›‰Ú·ÛË ÙˆÓ ÌÂÏÒÓ ÙË˜ ÛÂ ¤Ó· ÚÔÎ·ıÔÚÈÛÌ¤ÓÔ ÂÚÈ‚¿ÏÏÔÓ
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ÂÌÈÛÙÔÛ‡ÓË˜ Î·È ·ÛÊ¿ÏÂÈ·˜. ∫¿Ùˆ ·fi ·˘Ùfi ÙÔ Ú›ÛÌ·, ÔÈ ÂÈÎÔÓÈÎ¤˜ ÎÔÈÓfiÙËÙÂ˜
ÌÔÚÔ‡Ó Ó· Û˘Ì‚¿ÏÔ˘Ó ÛÙË ‚ÂÏÙ›ˆÛË ÙË˜ ÚÔÛ‚·ÛÈÌfiÙËÙ·˜ ÛÂ ÏËÚÔÊÔÚ›Â˜, ÙË˜
ÂÓ·ÏÏ·Á‹˜ ÙˆÓ È‰ÂÒÓ Î·È ÙË˜ ·ÚÔ¯‹˜ Û˘Ì‚Ô˘ÏÒÓ ÛÂ ‰È¿ÊÔÚ· ÁÓˆÛÙÈÎ¿ Â‰›·, fiˆ˜ Ë
È·ÙÚÈÎ‹, Ë „˘¯·ÁˆÁ›· Î·. √È ÂÈÎÔÓÈÎ¤˜ ÎÔÈÓfiÙËÙÂ˜ ¤¯Ô˘Ó ·Ó·Ù˘¯ıÂ› Î·È ÂÊ·ÚÌÔÛÙÂ›
·ÁÎÔÛÌ›ˆ˜ ÁÈ· ÙË Ï‹„Ë Î·È ÙËÓ ˘ÔÛÙ‹ÚÈÍË ·ÔÊ¿ÛÂˆÓ ÛÂ ÔÈÎ›ÏÂ˜ È·ÙÚÈÎ¤˜
ÂÚÈÙÒÛÂÈ˜. ∂›ÛË˜, ÌÔÚÔ‡Ó Ó· Û˘Ì‚¿ÏÔ˘Ó ÛÙËÓ ·Ó¿‰ÂÈÍË Ó¤ˆÓ Â˘Î·ÈÚÈÒÓ Î·È
‰˘Ó·ÙÔÙ‹ÙˆÓ ÁÈ· ¤ÚÂ˘Ó·, Î·ıÒ˜ Î·È ÛÙËÓ ·Ó¿Ù˘ÍË Î·ÈÓÔÙfiÌˆÓ ÂÊ·ÚÌÔÁÒÓ ÁÈ· ÙËÓ
Û˘ÏÏÔÁ‹ Î·È ·Ó¿Ï˘ÛË ‰Â‰ÔÌ¤ÓˆÓ Î·Ù·ÓfiËÛË˜ ÙË˜ ‰È·‰ÈÎ·Û›·˜ Ì¿ıËÛË˜ ÙˆÓ ·ÙfiÌˆÓ ÌÂ
ÂÈ‰ÈÎ¤˜ ·Ó¿ÁÎÂ˜. ™ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ¿ÚıÚÔ, ÔÈ ÂÈÎÔÓÈÎ¤˜ ÎÔÈÓfiÙËÙÂ˜ ÌÂÏÂÙ‹ıËÎ·Ó Î·È
ÚÔÙÂ›ÓÔÓÙ·È ˆ˜ Ì¤ÛÔ ÌÂÏ¤ÙË˜ Ì·ıËÛÈ·ÎÒÓ ‰˘ÛÎÔÏÈÒÓ Î·ıÒ˜ Î·È ˆ˜ Ì¤ÛÔ ˘ÔÛÙ‹ÚÈÍË˜
ÙË˜ ËÏÂÎÙÚÔÓÈÎ‹˜ Ì¿ıËÛË˜. ∆Ô ¿ÚıÚÔ ·˘Ùfi ÌÂÏÂÙ¿ ÙÈ ÌÔÚÂ› Ó· ÚÔÛÊ¤ÚÂÈ ÌÈ· ÂÈÎÔÓÈÎ‹
ÎÔÈÓfiÙËÙ· ÛÙ· ¿ÙÔÌ· ÌÂ ÂÈ‰ÈÎ¤˜ ·Ó¿ÁÎÂ˜, ÂÍÂÙ¿˙ÔÓÙ·˜ ÌÈ· ÔÌ¿‰· 4 Ì·ıËÙÒÓ ÛÂ 2
Û¯ÔÏÂ›· ÛÙËÓ ∂ÏÏ¿‰·. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ¤ÚÂ˘Ó·˜ ·Ô‚Ï¤Ô˘Ó ÛÙËÓ ·Ó¿Ù˘ÍË ÂÓfi˜
Ï·ÈÛ›Ô˘ ‚·ÛÈÛÌ¤ÓÔ˘ ÛÙÈ˜ ·Ú¯¤˜ ÙˆÓ ÂÈÎÔÓÈÎÒÓ ÎÔÈÓÔÙ‹ÙˆÓ. ∆Ô Ï·›ÛÈÔ ·˘Ùfi Ï·Ì‚¿ÓÂÈ
˘fi„Ë ÙÔ˘ ÙÈ˜ ·Ó¿ÁÎÂ˜ ÙˆÓ ·ÙfiÌˆÓ ÌÂ ·Ó·ËÚ›Â˜ ‰È·ÌÔÚÊÒÓÔÓÙ·˜ Ï‡ÛÂÈ˜ ÛÙÔ ¯ÒÚÔ
ÙË˜ ‰È·‰ÈÎ·Û›·˜ ÙË˜ Ì¿ıËÛË˜ Î·È ÙË˜ ÂÎ·›‰Â˘Û‹˜ ÙÔ˘˜.

Keywords:

Virtual Communities, Framework, Special Needs, e-Learning, Exploratory Study.

1. Introduction: Defining Virtual Communities

Superficially, the term Virtual Community is not hard to understand. It refers to
groups of people who communicate with each other via electronic media (Romm et al.,
1997). In broad terms, a VC can be defined as any group of people who share a common
interest, but they are not dependent on physical interaction or on a common geographical
location in order to develop and sustain their relationships in the community (Barnatt,
1998). However, trying to define a VC so that all its characteristics are adequately
addressed is a difficult task, thus resulting in several definitions. Not surprisingly though
since in such a multidisciplinary field, definitions usually reflect a particular discipline
perspective. From a technological perspective, a VC implies the architecture and
functionality of software systems that support the interaction and communication among
the members in “Web-based communities”, “Bulletin boards”, “UseNet News”, etc. From
a sociological perspective, a community is defined in terms of its size, location and their
physical boundaries. However, in later years when commuting became a way of life, the
location or physical boundaries of a community could not be considered as a
distinguishing characteristic in their definition. Instead, the strength and type of the
relationships among people seemed a more appropriate criterion for defining a
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community. Therefore, relationships that are developed to satisfy strong identifiable
needs are potent indicators of a community (Preece, 2000). From an e-commerce
perspective, a VC is a much broader concept that embraces any bulletin board or
communications software that can bring people together, thus creating a basis of potential
customers.

However, a working definition is needed as a guide for the complex social and
technological task of developing a VC. Such a definition follows (Preece, 2000):

A Virtual Community consists of:

➢ People, who interact socially as they strive to satisfy their own needs or perform
special roles, such as leading or moderating.

➢ A shared Purpose, such as an interest, need, information exchange, or service that
provides a reason for the community.

➢ Policies, in the form of tacit assumptions, protocols, rules and laws that guide
people’s interactions.

➢ Computer Systems, to support and mediate social interaction and facilitate a sense
of togetherness.

1.1 Types of Virtual Communities

The following four variants of VC may emerge to fulfil four separate needs of
customers and they all constitute the ingredients for a successful VC (Armstrong and
Hagel, 1996). 

➢ Communities of transactions (the buying and selling of products and services or the
exchange of information),

➢ Communities of interest (bringing people with a common preoccupation together),

➢ Communities of fantasy (interpersonal interactions and social experimentation in
artificial environments), and 

➢ Communities of relationship (those that bring people with related experiences
together for mutual support).

There are thousands of VC on the Internet that support different aspects of their
members’ life such as health, education, entertainment and commerce. For example,
patients can go online for health related information so that they can better understand
their problem, find information about their diseases and their treatments, get support
from others etc. It is anticipated that by the year 2000 more than 33 million Americans
will have researched a medical problem on the Internet. VC can offer new
opportunities to students by providing the means to work together, exchange
information, share resources, meet people across the world, etc. Distance learning
programmes are spreading rapidly. Multi -user domains (MUD) such as the TinyMUD,
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in its more recent version TinyMOO engage over 3,000 players in fantasy world
adventures and games.

Social interaction in VCs differs from other types of communities, in that the
interactions are computer-mediated. The way in which people use computer-mediated
communication (CMC) will always be rooted in human needs, not hardware or software.
Just like any other community, a VC is based on one or more common characteristics or
interests of its members, and if the group is a community, it is the social relationships that
determine it. In addition, the boundaries and the method of communication are
determined by the type of community.

2. Virtual communities in learning

The Internet technologies spread across almost all aspects of modern life in business,
entertainment, education and learning. Students in developed countries are already not only
computer literate, but also they are becoming the drivers of change for the future economy.
E-learning services and courses are on offer in more and more Universities and other
educational institutions, in an attempt to deliver higher quality in learning. The
development of e-learning products and services is one of the most dynamically developing
areas of academic and vocational education and training (Zhang et al., 2004). When
referring to the term e-learning, we usually mean an extended group of things such as:
computer based education, education based on the World Wide Web (WWW) and virtual
classrooms. (Nichols, 2003) comments about e-learning with the following distinction:

➢ Online learning. This term describes education that occurs only through the Web. It
does not consist of any physical learning materials issued to students or actual face
to face contact. 

➢ Mixed-mode/blended/resource-based learning. These terms describe an approach
to education that combines:
� Face to face and distance approaches to education and 
� A resource-base of content materials and learning activities is made available

to students. 

(Yang and Liu, 2007) suggest that in a few years there will not be a division between
e- learning and traditional learning, as learning will naturally evolve incorporating
technological advances in order to improve its effectiveness.

E-learning generally is meant in conjunction to using technological tools that are
Web-based, Web-distributed or Web-capable for the purposes of education. The term
“e-learning” refers to the use of Internet technologies in order to share information and
enhance knowledge (Shu-Sheng et al., 1996).

According to (Rosenberg, 2001), an e- learning system has the following characteristics: 
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➢ it is based on a network,

➢ it focuses on the broadest view of learning and 

➢ the participants use computers to get information and knowledge.

There are many reasons for e- learning growth, such as time independence (any time),
place independence (any place), self–paced learning, savings on travel and
accommodation costs and that it may concern anybody (working people, retired people,
people with special needs and of course typical students).  

Also, we must consider the pedagogy aspect of the process. It is essential to
understand how e - learning can help students and learners in their knowledge
development, how we can design a course in an effective manner and how we can manage
that learning environment. We must be able to answer when and how e- learning becomes
effective. How do students with various profiles respond? What are students’ perceptions
about e- learning? Can e- learning replace the traditional one? Evaluation is the key of
this understanding (Baylor and Ritchie 2002; Lee et al., 2002).

This paper investigates the contribution of VC in e- learning of special needs students.
It suggests that VC can be used as an environment where special needs people learning
requirements can be studied and understood by examining not only individuals but also
capturing the social aspects of peoples’ interactions, collaborations and relationships. The
importance of VC in learning has been studied (Wachter et al., 2000; Johnson, 2001; Jin,
2002; Teo et al., 2003; Blair and Monske, 2003; Blit -Cohen and Litwin, 2004; Weller,
2007; Blair and Hoy, 2006; Turvey, 2006). It is argued that learning VC constitute a safe
environment where a student can explore his/her own personality or even investigate
others online. Therefore, VC can facilitate their members in developing an identity-
building experience (Turkle, 1995). Furthermore, taking actions and actively participating
in problem solving VCs develop a constructive learning environment, where children act
as creators rather than consumers of knowledge (Wood, 1998; Papert, 1994; Turvey,
2006). VCs contribution is also praised (Wenger, 1998) as the enabling environment
where students can learn not only by referring to abstract concepts but also by exploiting
opportunities to identify themselves in a wider community. Additionally, VCs enable
pupils to develop the characteristics of life- long learners, by departing from following a
strict curriculum (Claxton, 1999). Although this increased freedom to learning may inherit
risks, it is argued (Claxton, 1999) that pupils understand the art of learning and they
increase their responsibility in order to make their important decisions regarding their
direction of learning.

However, the potential contribution of VCs in learning as special needs pupils
perceive has not been examined, as such nor by taking into consideration their disabilities.
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2.1 Research Objectives and Methodology

The research objectives of the study fall in the following three categories:

� To propose that e - learning activities can benefit from adopting Virtual
Communities characteristics.

� To suggest that Virtual Communities can be used as a framework for further
developing e- learning knowledge.

� To suggest Fuzzy Cognitive Maps as a modelling approach to analysing the
requirements for Virtual Communities formation in special needs e- learning
support.

Although this study focuses on special needs people, the methodology as well as the
results can be used in other learning environments as well.

The study concludes with suggestions for future research.
The results of the study are useful for academic research as well as for practitioners

who would consider the development of a VC as a learning environment. 
From a methodological point of view, this study conducted structured interviews of

four pupils with special needs. The interviews were based on a questionnaire designed to
capture students’ perceptions with respect to a VC contribution to e- learning. The
interviews were taken with the assistance of their special needs teacher and they were in
the form of an open discussion rather than that of a formal interview or a data collection
process. The questions in the questionnaire were designed so that they reflect issues
related to VCs potential in learning regardless of the subject domain. The wording of the
questions was done carefully, taking into account the difficulties of the interviews. The
students were not asked to refer to their experiences regarding an existing VC but rather
to express their beliefs about their expectations of a VC in learning. An attempt was made
by their teacher to counter argue students expectations.

The questionnaire consists of 4 sections, namely:

➢ The pupils’ profile

➢ The most favourable features of a VC     

➢ The perceived importance of the feature

➢ The reasons to justify their answers.

A 5–point Likert type scale was used to measure to what extent does the student think
that this VC characteristic will attract him/her to join the VC.

Next the study identifies the main VC features that students distinguish during their
interview and based on students perceptions develops a VC-based framework that can be
used to study e- learning needs. Fuzzy cognitive mapping is used as the modelling
technique of the students’ requirements.

86 EÈÛÙËÌÔÓÈÎ‹ EÂÙËÚ›‰· EÊ·ÚÌÔÛÌ¤ÓË˜ ŒÚÂ˘Ó·˜, Vol. XII, No 1, 2007



Proposing a virtual community for learning problems of special needs people 87

3. Research Analysis

3.1 Perceived Contribution of VCs to Learning

The pupils of the study sample attend their classes regularly. Three of the students have
their own PC, while the other one has disabilities in reading and speaking; thus making it
very difficult for him to use a PC on his own. Two of the pupils use their PC regularly i.e.
every day and the rest of them use a PC 2-4 times a week. Therefore, these pupils could
potentially be –under certain conditions– members of a learning VC.

Table 1 shows which of the VC features that this study considers are the most attractive
for students with disabilities. The cells show the number of respondents and the level of the
perceived VC contribution to learning. The scale used to collect data is the following:

➢ Strongly Disagree 

➢ Disagree 

➢ Neutral 

➢ Agree 

➢ Strongly Agree

Table 1: The perceived contribution of VC in supporting learning of 

special needs pupils



The justification presented by special needs pupils in favour of considering a VC as
valuable for supporting e- learning can be summarised across the following dimensions:

➢ Increase communication

➢ Become more informative and knowledgeable

➢ Support learning quality

➢ Socialise

➢ Develop friendships

This study indicates that all expected benefits that according to the literature VC may
offer to their members regardless of the application domain are present to VC in supporting
learning. The anticipated contribution of VC to special needs learners is expected to be
similar as in other cases of VCs supporting learning. The results indicate that VCs could also
be seen as a driving force for improving literacy pursuit for those students.

3.2 Considering Virtual Communities as an e-learning enabling

structure

Based on the perceptions of special needs pupils with respect to VCs contribution to
their learning environment as well as by taking into consideration the perceived
importance of each one of the characteristics of VCs discussed with each pupil, this study
suggests that an e- learning environment can be seen as groups of learners that form a VC
in order to support their transactions, share their learning interests, facilitate their
interpersonal interactions and relationships in an attempt to increase their perceived
quality of learning and loyalty to the VC. This study also investigates on what grounds
each one of the interviewed pupils supports the expressed beliefs and perceptions.

As a result of this consideration, each learner who is a member of a learning
supporting VC develops his/her  own strategy and e- learning quality views, which should
to some extent fit with the objectives of the VC he or she belongs. Furthermore,
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important parts of the VC are the stakeholders in the learning process who may be
integrated to the VC. E-learning as a learning process in general, is not a simple issue.
There are many stakeholders such as tutors/teachers, administration and authorities,
students learners, parents and institutions. Each one of them has a different point of view
of the whole system. It is more than important to keep individual learners styles in mind
when we design and implement an e- learning course. According to (Klob, 1976) we can
classify learners as: Active, Reflective, Experimental and Theoretic learners. They have
their own e- learning quality priorities and interact among each other. The following
figure shows the proposed view of a VC-based e- learning environment.

Figure 1: e-Learning implemented as Virtual Communities

Figure 1 shows that learners (circles with L) interact with each other but they also
interact with their own stakeholders (circles with S), through their own individual
communication channels. Additionally, learners and stakeholders interact with each other
through the VC. Therefore, such a VC provides the learning community features that
allow their learners to transact, communicate, exchange experiences, share information,
socialise, etc. Learners may interact with other learners and other stakeholders, as
stakeholders interact not necessarily with their related learners but with the whole
community. Such interactions take place on the VC learning platform where all members
can see, hear and comment on what other members say.

A learning VC can also expand in order to integrate more than one learning groups,
or learning courses or even learning institutions. If for example a learner expresses a need
that he or his learning institution can not meet, then there are two possibilities. Either his
learning institution sets up a virtual learning process with other learning institutions
within the VC setting, or other learning institutions may offer their solutions to the
learner, by responding to the learner’s expressed need.
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In addition, learners express their experiences with regard to the level of e-learning
quality they receive from a course or institution or their learning environment in general.
Learning services offering courses or institutions are getting informed through the VC about
these views and they take the necessary actions, which may include the formulation of a
virtual learning process, in the case they lack the capability to respond to learners’ priorities.

4. Modelling a virtual community-based E-Learning

environment

In modelling terms, each entity in figure 1 is represented as a Fuzzy Cognitive Map
(FCM). Each FCM represents the priorities for each entity with respect to e- learning
perceived quality in a VC, as well as the relationships among e- learning and VC related
concepts as expressed by the students during the interviews. 

Cognitive Maps (CMs) have been proposed and applied to ill-structured problems by
(Axelrod, 1976). Axelrod develops CMs i.e. signed digraphs designed to capture the causal
assertions (Asher, 1983) of a person with respect to a certain domain and then use them in
order to analyse the effects of alternative e.g. policies, business decisions, etc. upon certain
goals. (Axelrod, 1976), presents case studies in the policy domain. A cognitive map has only
two basic types of elements: Concepts and Causal Beliefs. The concepts are represented as
variables and the causal beliefs as relationships among variables. Weighted cognitive maps
can be derived from the signed graphs. The sign can be replaced with positive or negative
numbers, which show not only the direction, but also the magnitude of the change. When
the numbers on each relationship are replaced with a sign and a fuzzy weight, such as strong,
weak, moderate, etc., the resulting map is called FCM (Kosko, 1986).

The following figure shows a FCM.

Figure 2: Example of Fuzzy Cognitive Map
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FCMs have been applied to ill -structured problems in:
political science, simulation, organisational strategies modelling, supporting strategic
problem formulation and decision analysis, construction  of knowledge bases, managerial
problems diagnosis, failure modes effects analysis, modelling of social and psychological
processes, modelling virtual worlds and analysis of their behaviour, requirements analysis
and systems requirements specification (Kardaras and Karakostas, 1999).

Therefore consider a VC, which consists of (s) number of stakeholders in the learning
process, where s � {1,…,s}. Each stakeholder relies and implements his/her learning
expectations through (p ) number of learning processes and activities, where 
p � (1,…,p}. Each process in turn consists of ( t ) number of tasks, where t � {1,…,t}. In
addition, each stakeholder takes into consideration (k) number of e- learning quality
issues (q1,…,qk ) that are not necessarily absolutely the same as in every other stakeholder
in the VC, but there are “drawn” from the same pool of e- learning issues. Such a pool of
concepts can be developed either through a thorough literature review or as in this study,
through interviews of potential VC members. For each of the e- learning quality factors,
there is one or more business learning processes and tasks that are responsible for its
achievement to a required level.

Each FCM for each of the entities representing a company shown in figure 1 is
implemented as an (n � n) array (Table 2).

The VC matrix shows how each e- learning quality issue affects another across the VC
network. Therefore, the analysis of this matrix, according to the FCM theory, can show
how the performance of each learning process and task, for each stakeholder across the
VC, contributes to the increase or decrease of each of the e- learning quality issues
modeled, for all other tasks, for all other processes, for all other stakeholders in the VC,
as well as its overall implications to all e- learning related factors (q1,…,qk ). The numbers
in the cells show the direction (+ or -) and the degree of change of a quality issue if the
corresponding quality factor changes. For example, if “Quality issue (q1) in stakeholder
(s1), in process (p1), in task (t1 )” increases then “Quality issue (q2) in stakeholder (s1),
in process (p1), in task (t1 )” decreases by 0.4, “Quality issue (qk) in stakeholder (s), in
process (p), in task (t)” increases by 0.9. The values are in the interval [-1, +1].

The proposed modelling approach for VCs that inherit characteristics of VCs, allows
for stakeholders to investigate their possibilities for cooperation and coordination, by
taking into consideration their capabilities to affect e- learning as well as learning quality
by considering the priorities of their learners or any other stakeholder in the learning
process.
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Therefore, for each entity representing for example a learner, his/her FCM is
implemented as an (1 � n) vector. Each element in the vector shows what the learner
requires in terms of quality for e- learning in a VC. For example, a learner may require
an increase in (q1) by 0.7, a decrease in (q5) by 0.4, etc. The learner expresses the
requirements in terms of the e- learning quality issues regardless of the processes or the
tasks they depend on. Therefore, the learner expresses his needs in terms of (q1,q2,…,qk),
in table 1, ignoring the rest of the variables in the VC matrix. The learner vector equals
all other concepts to zero (0). 

Table 3:  The Learner Vector

Taking the learner vector as an input, the stakeholder that supports the learning for
this learner, analyses whether it can satisfy his needs or the learning stakeholder (e.g. a
learning institution) should look for alliances and collaboration across the VC.

The analysis is performed, according to the FCM theory (Kosko, 1986), with the
multiplication of the learner vector and the VC matrix. The result is another vector
(1 � n), that shows which e- learning quality factors should change in what direction, how
much, in which stakeholder(s), process(es) and task(s).

For example consider the following vector as the multiplication’s result.

Table 4: The Results Vector

The results suggest that in order to satisfy learners’ needs as expressed in table 3, the
stakeholder should “increase (+0.7) issue (q1) in task (t1) of the process (p1) of the
stakeholder (s1)” and “decrease (-0.2) issue (qk) of the task (t), of the process (p), of the
stakeholder (s)”. Therefore, if results show a different stakeholder than the one that
normally serves the learner in discussion, then a virtual learning supporting process
within the VC may be set up, between the two or more stakeholders. Additionally to the
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stakeholder, the results show the corresponding process(es) and task(s) that need to be
considered when establishing the virtual learning process.

5. Future research

The results guide us to indicate students’ views on a general framework for a VC in
education including also students with disabilities. VCs may differ among different
cultures, among mature students and they include many other features that are not studied
in this research work. For future research, the design and development of a framework for
VCs that meet the needs of students with disabilities will shed more light into this topic.
Furthermore, the development of such VC may also become the necessary infrastructure
for enhancing communication among all members of VC.

Further large scale research is needed in order to develop a deep understanding of the
contribution of VCs in students learning abilities and the learning process in general.

6. Conclusion

The complexity of e- learning as well as learning in general is challenging and many
research opportunities spawn from the integration of learning, technological and
psychological considerations. FCMs provide the necessary concepts and tools in order to
integrate learners’ cognition issues, together with learning quality and other aspects.
Fuzzy logic provides the required mathematical background to tackle the subjectivity of
quality perception as well as it provides the means for acquiring the learners’ differing
views, in Virtual Communities settings where the interactions among stakeholders can be
studied. The proposed approach allows for the modelling and analysis of learners’
requirements on a VC network, search for alternative virtual learning for offering quality
learning and identifying ways for improving learning for special needs people.
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Using Time-Frequency Representations
for DTMF Detection
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Abstract

In this paper we explore the possibility of using time-frequency representations
(namely the Short Time Fourier Transform) for the process of decoding Dual-tone Multi -
Frequency (DTMF) signals. The paper shows the advantages of using time-frequency
representation based detection in the case of  DTMF signals covered with noise due to
improper telecommunication channels.

¶ÂÚ›ÏË„Ë

∏ ·ÚÔ‡Û· ÂÚÁ·Û›· ‰È·Ú·ÁÌ·ÙÂ‡ÂÙ·È ÙËÓ ·Ó¿Ï˘ÛË ÙË˜ Èı·ÓfiÙËÙ·˜ ¯Ú‹ÛË˜ ÙˆÓ
¯ÚÔÓÔÛ˘¯ÓÔÙÈÎÒÓ ·Ó··Ú·ÛÙ¿ÛÂˆÓ (Û˘ÁÎÂÎÚÈÌ¤Ó· Ô ªÂÙ·Û¯ËÌ·ÙÈÛÌfi˜ Fourier

µÚ·¯¤ˆ˜ ÃÚfiÓÔ˘) ÁÈ· ÙË ‰È·‰ÈÎ·Û›· ·ÔÎˆ‰ÈÎÔÔ›ËÛË˜ ¢›ÙÔÓˆÓ ¶ÔÏ˘Û˘¯ÓÔÙÈÎÒÓ
ÛËÌ¿ÙˆÓ (DTMF). ∏ ÂÚÁ·Û›· ·˘Ù‹ ÂÛÙÈ¿˙ÂÙ·È ÛÙ· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜ ¯Ú‹ÛË˜ ÌÂıfi‰ˆÓ
·Ó›¯ÓÂ˘ÛË˜ ‚·ÛÈÛÌ¤ÓˆÓ ÛÂ ¯ÚÔÓÔÛ˘¯ÓÔÙÈÎ¤˜ ·Ó··Ú·ÛÙ¿ÛÂÈ˜, ÛÙËÓ ÂÚ›ÙˆÛË ¢›ÙÔ-
ÓˆÓ ¶ÔÏ˘Û˘¯ÓÔÙÈÎÒÓ ÛËÌ¿ÙˆÓ (DTMF) Î·Ï˘Ì¤ÓˆÓ ·fi ıfiÚ˘‚Ô ÔÊÂÈÏfiÌÂÓÔ ÛÂ ·Ù¤-
ÏÂÈÂ˜ ÙËÏÂÈÎÔÈÓˆÓÈ·ÎÒÓ ‰È·‡ÏˆÓ.

Keywords:

Time-frequency representations, Non-stationary signals, DTMF.
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1. Introduction

Dual-tone multi - frequency (DTMF) signaling is a standard in telecommunication
systems [1]. DTMF detection is used to detect DTMF signals in the presence of speech
and dialing tone pulses. Besides being used to set up regular calls on a telephone line,
DTMF detection is suitable for computer applications such as voice mail and electronic
mail, and telephone control features such as conference calling and call forwarding.

A DTMF signal consists of the sum of two sinusoids –or tones– with frequencies
taken from two mutually exclusive groups. These frequencies were chosen to prevent any
harmonics from being incorrectly detected by the receiver as some other DTMF
frequency. Each pair of tones contains one frequency of the low group (697 Hz, 770 Hz,
852 Hz, 941 Hz) and one frequency of the high group (1209 Hz, 1336 Hz, 1477Hz) and
represents a unique symbol. The frequencies allocated to the push-buttons of the
telephone pad are shown in figure 1. It has to be noted that the A, B, C, and D keys are
usually not present on a regular telephone keypad.

Figure 1: The DTMF keypad

Analog DTMF detection is done using bandpass filter banks with center frequencies at
the DTMF signal frequencies. Analog receivers have wide tolerances to compensate for
distortion caused by aging transmitters, variations in keying characteristics, and
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transmission line distortion. These distortions compound the problem of digital DTMF
detection [2].

In digital switching systems is desirable to treat all signals uniformly, bringing all signals
through A/D converters and switching them through the PCM system. Therefore the need
for digital DTMF detection is justifiable to avoid the costs of hardware and D/A conversion
needed to use analog detectors. With the constant advances in VLSI driving DSP costs
downward, it is economically useful to replace analog detectors with their digital
counterparts which are more reliable, maintenance cost effective, and spatially minimal.

Several techniques for digital DTMF detection have been used, but most designers have
settled on either digital filtering or discrete Fourier transform (DFT). In digital filtering,
DTMF signals are passed through digital bandpass filters centered at the signaling
frequencies (shades of analog). The power at each frequency is then measured repeatedly
to detect the DTMF tones. A DSP then interprets and translates them for the proper
switching. The DFT also measures signal power at the signaling frequencies but has the
additional need to check for signals of some minimum duration. This will help to ensure
robustness toward speech and noise. The actual DFT is based on the Goertzel algorithm.

The DTMF signaling frequencies are very closely spaced. It is obvious that the bandwidth
of the filter used for detection must be narrow enough to avoid any bleeding of adjacent
frequencies. An even more limited bandwidth is introduced when one considers that some of
today’s DTMF signal generators (phones, modems, etc.) are poorly made to such an extent
that the actual frequencies generated are not as shown in Figure 1. On the other hand, the
design must be efficient enough to run in real time. So we have a trade-off between the
number of DFT points that must be taken to give proper bandwidth (and accurate spectrum)
compared with the amount of time it takes to evaluate that number of points. 

Since the DTMF signal is actually a multicomponent nonstationary signal, time-
frequency methods can be applied to properly detect these signals. For non-stationary
signals found in many important applications, the right tools to apply are time-frequency
representations (TFRs), which measure how the frequency content of a signal changes
over time. TFRs like the short-time Fourier transform (STFT), the wavelet transform, and
the Wigner distribution are very useful in solving different problems that occur in fields
like geophysics; data compression; image coding and analysis; communications; speech
and acoustic signal processing, and medical signal processing. The time-frequency plane
is a rich feature space for analyzing the signal’s attributes. A TFR of a multi -component
non-stationary signal consists of sets of ridges, the orientations and widths of which
characterize the signal. For example, once computed, time-frequency images can be
processed using edge detection and other image processing algorithms to automatically
determine the ridge parameters. The STFT and continuous wavelet transform have been
suggested for the first, image generation step of the feature extraction procedure. In this
paper, we will explore the advantages of using TFRs in DTMF detection.

Bilinear time-frequency distributions, offer a wide range of methods designed for the
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analysis of non stationary signals. Nevertheless, a critical point of these methods is their
readability, which means both a good concentration of the signal components and no
misleading interference terms. Some efforts have been made recently in that direction, and
in particular a general methodology referred to as reassignment. TFRs are two dimensional
functions of time t and frequency f that indicate how the frequency content of a signal x
changes over time. The simplest TFR is the spectrogram, the squared magnitude of the STFT:

Sx(t, f) � �x(Ù)ˆ*(Ù � t)e�j2fÙdÙ (1)

The classical time-frequency resolution tradeoff of the spectrogram, which is
controlled by the analysis window w, has prompted the development of more advanced
bilinear TFRs, including the Wigner distribution.

Wx(t, f) � �x�t � � x*�t � � e�j2fÙdÙ (2)

This TFR can be interpreted as a short-time Fourier transform with the window
matched to the signal. While the Wigner distribution is highly concentrated, due to its
nonlinearity it generates cross-components and is very sensitive to noise. The
spectrogram and Wigner distribution both belong to Cohen’s class of TFRs. The Wigner
distribution can be interpreted as the central, generating member of this class, with each
Cohen’s class TFR C obtained via the two-dimensional correlation,

Cx(t, f) � ��Wx(Ù, Ó)� (Ù � t, Ó � f)dÙdÓ (3)

with � the kernel of C. The spectrogram kernel is the Wigner distribution of the analysis
window itself, �spec � Wˆ. Without loss of generality, we will assume that � (t, f) is
centered at (0; 0) in the time-frequency plane.

2. Analyzing DTMF signals using time-frequency

representations

The problem addressed in this paper is how, given a digital single-channel data stream,
to detect the presence of valid DTMF tones. The algorithm must be capable of accurately
determining:

– 1) which of the eight DTMF frequencies are present,

– 2) the relative signal power at each of the frequencies, 

– 3) the duration that these signals are present. These signal characteristics must then
be compared to industry standard criteria to determine whether a valid DTMF
tone is present.

Ù
�
2

Ù
�
2
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Using time-frequency representations, these problems can be solved by calculating the
local maxima of the energy contents of the signals in the time-frequency plane. First we
generated an DTMF signal having a minimum tone duration of 40 milliseconds, and a
minimum tone-pause duration of 40 milliseconds.  There is no additional synchronization
constraint on maintaining a fixed spacing or duration of the tones. The phone number that
was used was 415058, so the signal should have the following spectral components: 770 Hz
and 1209 Hz for the number 4 on the keypad, 697Hz and 1209 for 1, 770Hz and 1336Hz for
5, 941 Hz and 1336 Hz for 0, and finally 852 Hz and 1336 Hz for the number 8 on the keypad.

Then the Short Time Fourier Representation of this signal was calculated. This
representation is shown in Figure 2. The multi-component spectral content of the signal is
obvious in this figure. When the useful signal is multicomponent or it is perturbed by
additive noise the estimation problem is more complicated and the algorithms already
reported generally don’t work. This is the reason why we propose here a method based on
the use of time-frequency representations. These distributions have two useful properties:

1. They have a very good concentration around the curve of the instantaneous
frequency of the analyzed signal, [3];

2. They realize a diffusion of the perturbation noise’s power in the time-frequency
plane.

Figure 2: STFT representation of the multi component DTMF signal
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So, computing the time-frequency representation of the analyzed signal with noise,
we can obtain a good estimation of the ridges of the time-frequency representation of the
original signal. Projecting these ridges on the time-frequency plane we obtain a good
estimation of the frequency content of the analyzed signal. There are many methods to
estimate the ridges of a time-frequency representation. The role of the time-frequency
representation in our estimation method is to spread the noise in the time-frequency
plane and to locate the ridges of the time-frequency representation of the useful signal.
For frequency estimation of multicomponent signals or of signals perturbed by noise, the
linear time-frequency representations are more useful due to the presence of the
interference terms of bilinear time-frequency representations. 

The Short Time Fourier Representation of a DTMF signal covered with gaussian noise
was calculated. This representation is shown in Figure 3.

Figure 3: STFT representation of the DTMF signal covered with noise

Then the time-frequency representation can be processed using mathemethical
morphology elements. The image obtained above is converted in binary form. This
realizes a thresholding of the time-frequency representation image. In fact this is a
denoising procedure. The effect of the use of this operation is a denoising of the image of
the time-frequency representation.

Then one can apply the dilation operator on the image and calculating the skeleton of
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the last image, an estimation of the signal’s spectrum is being obtained. The conversion
in binary form realizes a denoising of the time-frequency distribution. The role of the
dilation operator is to compensate the connectivity loss, produced by the preceding
conversion. The skeleton produces the ridges estimation. Comparing the results obtained
by the ridges estimation with the known spectral content that belong to a dtmf signal, the
original phone number can be obtained.

Although the method is computation-intensive compared to classic methods, it has the
advantage of being able to correctly detect phone numbers even when the signal is deeply
covered with noise. 

Our DTMF detection algorithm exhibits excellent voice rejection performance while
correctly detecting the dual-tones in signal to noise ratio levels as low as -3 dB. The
results obtained with this method show that we can detect tones with SNR’s as low as -10
dB.

3. Conclusions

The method shows great promise for analysis of non stationary DTMF signals with the
goal of extracting instantaneous attributes. Further analysis is still required and the
computational speed will be a real issue given that one needs to first compute the time-
frequency representation before instantaneous attributes can be extracted based on a
TFR, and all should be done in real- time. Using more advanced time-frequency methods,
like for example wavelet-based representations, the results should be even better. The
estimation method proposed in this paper can be used in a lot of other applications. Some
of them, like radar, sonar, or seismic signal processing are already recognized as
applications of the time-frequency representations theory. This method can be used in
measurements, too.
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∂ÈÛ·ÁˆÁ‹ Ó¤·˜ ¯Ú‹ÛË˜ ÛÙËÓ «ÔÈÎ›· ¢·ÏÏÈ¤ÙÔ˘»
ÛÙËÓ ∫¤ÚÎ˘Ú· 

™Ù·Ì·Ù›Ó· °. ª·ÏÈÎÔ‡ÙË
¢Ú ∞Ú¯ÈÙ¤ÎÙˆÓ ªË¯·ÓÈÎfi˜ ∂ª¶
∞Ó·ÏËÚÒÙÚÈ· Î·ıËÁ‹ÙÚÈ·
∆Ì‹Ì· ¶ÔÏÈÙÈÎÒÓ ¢ÔÌÈÎÒÓ ŒÚÁˆÓ
™∆∂º/∆∂π ¶ÂÈÚ·È¿

™˘ÚÈ‰Ô‡Ï· ∫ÔÓÈ‰¿ÚË
∆Ì‹Ì· ¶ÔÏÈÙÈÎÒÓ ¢ÔÌÈÎÒÓ ŒÚÁˆÓ
™∆∂º/∆∂π ¶ÂÈÚ·È¿

¶ÂÚ›ÏË„Ë

™ÙÔ ¿ÚıÚÔ ·˘Ùfi ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È Ù· Î‡ÚÈ· ÛËÌÂ›· ·fi ÙËÓ ÚfiÙ·ÛË Â·Ó·¯ÚËÛÈ-
ÌÔÔ›ËÛË˜, ‰ÔÌÈÎ‹˜ Î·È ÌÔÚÊÔÏÔÁÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙË˜ ÔÈÎ›·˜ ¢·ÏÏÈ¤ÙÔ˘, Ô˘ ‚Ú›-
ÛÎÂÙ·È ÛÙÔ ÈÛÙÔÚÈÎfi Î¤ÓÙÚÔ ÙË˜ fiÏË˜ ÙË˜ ∫¤ÚÎ˘Ú·˜. 

∏ ÌÂÏ¤ÙË ÂÈÎÂÓÙÚÒÓÂÙ·È ÛÙËÓ ÔÏÔÎÏËÚˆÌ¤ÓË ·ÓÙÈÌÂÙÒÈÛË ÙË˜ Â·Ó·¯ÚËÛÈÌÔÔ›-
ËÛË˜ ‰È·ÙËÚËÙ¤Ô˘ ÎÙËÚ›Ô˘ ÛÙÔÓ ·ÛÙÈÎfi ÈÛÙfi ‰È·Ì¤ÛÔ˘, ·ÊÂÓfi˜ ÙË˜ Î·Ù·ÁÚ·Ê‹˜ ÙË˜ ‰Ô-
ÌÈÎ‹˜ Î·Ù¿ÛÙ·ÛË˜ Î·È ÙË˜ Ê¤ÚÔ˘Û·˜ ÈÎ·ÓfiÙËÙ·˜ ÙÔ˘ ÎÂÏ‡ÊÔ˘˜, Î·ıÒ˜ Î·È ÙË˜ Û¯¤ÛË˜
ÙÔ˘ ÙÔÓ ÂÚÈ‚¿ÏÏÔÓÙ· ¯ÒÚÔ, ·ÊÂÙ¤ÚÔ˘ ÙË˜ ‰ÈÂÚÂ‡ÓËÛË˜ ÂÓ·ÏÏ·ÎÙÈÎÒÓ ÚÔÙ¿ÛÂˆÓ ÏÂÈ-
ÙÔ˘ÚÁÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜.

ªÂÙ¿ ÙËÓ ·ÔÙ‡ˆÛË, Ë ÌÂıÔ‰ÔÏÔÁ›· Ô˘ ·ÎÔÏÔ˘ıÔ‡ÌÂ Û˘Ó›ÛÙ·Ù·È: ·) ÛÙËÓ ·Ó¿-
Ï˘ÛË ÙË˜ ˘¿Ú¯Ô˘Û·˜ Î·Ù¿ÛÙ·ÛË˜, ‚) ÛÙËÓ Î·Ù·ÁÚ·Ê‹ Î·È ÙËÓ ÂÂÍÂÚÁ·Û›· ÙˆÓ ÚÔ-
‚ÏËÌ¿ÙˆÓ, Á) ÛÙËÓ ÂÚÈÁÚ·Ê‹ ÙÚÈÒÓ ÂÓ·ÏÏ·ÎÙÈÎÒÓ ÚÔÙ¿ÛÂˆÓ Â·Ó·¯ÚËÛÈÌÔÔ›ËÛË˜
Î·È ‰) ÛÙËÓ ÚfiÙ·ÛË ‰ÔÌÈÎ‹˜ Î·È ÌÔÚÊÔÏÔÁÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜, Û‡ÌÊˆÓ· ÌÂ ÙÔ ÎÙÈ-
ÚÈÔÏÔÁÈÎfi ÚfiÁÚ·ÌÌ· ÙË˜ ÂÚÈÛÛfiÙÂÚÔ ‰fiÎÈÌË˜ ·fi ÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ ÚÔÙ¿ÛÂÈ˜ Î·È
ÙÔ˘˜ ÂÚÈÔÚÈÛÌÔ‡˜ ÛÂ‚·ÛÌÔ‡ ÛÙËÓ ÈÛÙÔÚÈÎfiÙËÙ· Î·È ÙËÓ ·˘ıÂÓÙÈÎfiÙËÙ· ÙÔ˘ ÎÂÏ‡ÊÔ˘˜. 

™Ù· Ï·›ÛÈ· ·˘Ù¿ ‰È·ÚıÚÒÓÔÓÙ·È ÔÈ Î‡ÚÈÂ˜ ÂÓfiÙËÙÂ˜ ÙË˜ ÂÚÁ·Û›·˜.

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿: 

Â·Ó·¯ÚËÛÈÌÔÔ›ËÛË, ·Ú¯ÈÙÂÎÙÔÓÈÎ‹ ÎÏËÚÔÓÔÌÈ¿, ‰ÔÌÈÎ‹ ·ÔÎ·Ù¿ÛÙ·ÛË, ÈÛÙÔÚ›· ·Ú-
¯ÈÙÂÎÙÔÓÈÎ‹˜, ¶·ÏÈ¿ ¶fiÏË ∫¤ÚÎ˘Ú·˜.   
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Abstract

This paper refers to the rehabilitation and reuse project –in a preliminary level– of
Dallietos’ residence in the historic centre of the Corfu town. 

The main aim of the project consists in the integration of the above mentioned
remarkable building in the cultural “stock” of the Old Town of Corfu through the insertion
of the appropriate new uses and the protection of its authenticity, as well as its upgrade,
both functional and aesthetic. 

The paper is divided in the follow parts: the analysis of the recent situation including
the recording of the structural and architectural features, the problems’ diagnosis and
evaluation, the research on the alternative uses selection and the proposal of functional
rehabilitation and restoration according with the needs of the use evaluated as the most
compatible.  

Keywords: 

reuse, rehabilitation, architectural heritage, history of architecture, Old Town of Corfu.

1. ∂ÈÛ·ÁˆÁ‹

∏ ÔÈÎ›· ¢·ÏÏÈ¤ÙÔ˘ (1) (ÂÈÎ. 1) ‚Ú›ÛÎÂÙ·È ÛÙÔ ÈÛÙÔÚÈÎfi Î¤ÓÙÚÔ ÙË˜ fiÏË˜ ÙË˜ ∫¤Ú-
Î˘Ú·˜ Î·È Â›Ó·È ÎÙÈÛÌ¤ÓË Â¿Óˆ ÛÙÔÓ ÚÔÌ·¯ÒÓ· ƒ·¸ÌfiÓ‰Ô˘. ∞Ú¯ÈÎ¿ ¯ÚËÛÈÌÔÔÈ‹-
ıËÎÂ ˆ˜ Î·ÙÔÈÎ›·. 

∏ ı¤ÛË ÙË˜ Û˘ÓÈÛÙ¿ ÛËÌ·ÓÙÈÎfi ÎÚÈÙ‹ÚÈÔ Î·È ÁÈ· ÙË ¯ÚÔÓÔÏfiÁËÛ‹ ÙË˜ –Ë ÔÔ›· Â›Ó·È
‰‡ÛÎÔÏË ÂÍ·ÈÙ›·˜ ÙË˜ ·Ô˘Û›·˜ ÂÈÁÚ·Ê‹˜ ÛÙÈ˜ fi„ÂÈ˜ ÙÔ˘ ÎÙËÚ›Ô˘–, ·ÔÎÏÂ›ÔÓÙ·˜ ÙËÓ
·Ó¤ÁÂÚÛ‹ ÙË˜ ÛÙ· ¯ÚfiÓÈ· ÙË˜ ÂÓÂÙÈÎ‹˜ Î˘ÚÈ·Ú¯›·˜.  ∏ Î·Ù·ÛÎÂ˘‹ ÙË˜ ÙÔÔıÂÙÂ›Ù·È ÛÙÔ
‰È¿ÛÙËÌ· 1840-1880 (∫ÔÓÈ‰¿ÚË, 2006: 11), fiˆ˜ ÚÔÎ‡ÙÂÈ ·fi Ù· ÁÂÁÔÓfiÙ·, fiÙÈ ·˘-
Ù¿ Ù· Ô¯˘ÚˆÌ·ÙÈÎ¿ ¤ÚÁ· Î·ÙÂ‰·Ê›˙ÔÓÙ·È ÛÙ· 1837 Î·È, Û‡ÌÊˆÓ· ÌÂ ÈÛÙÔÚÈÎ¤˜ ÏËÚÔ-
ÊÔÚ›Â˜, ÙÔ 1873 ·Ú·‰›‰ÔÓÙ·È Û¯¤‰È· ÎÙËÚ›ˆÓ ÛÙËÓ ÙfiÙÂ ·ÁÁÏÈÎ‹ ‰ÈÔ›ÎËÛË (∞ÁÔÚÔ-
Ô‡ÏÔ˘-ªÈÚÌ›ÏË, 1977: 129). ªÈ· ‰Â‡ÙÂÚË Ê¿ÛË Î·Ù·ÛÎÂ˘‹˜ Â›Ó·È ÂÌÊ·Ó‹˜ ÛÙÔ
ÎÙ‹ÚÈÔ Î·È ¯ÚÔÓÔÏÔÁÂ›Ù·È ÌÂÙ¿ ÙÔ 1975.

∆Ô È‰ÈÔÎÙËÛÈ·Îfi Î·ıÂÛÙÒ˜ ÙÔ˘ ÎÙËÚ›Ô˘ Â›Ó·È ÌÈÎÙfi: ÙÔ ˘fiÁÂÈÔ, ÙÔ ÈÛfiÁÂÈÔ Î·È Ô Î‹-
Ô˜ ·Ó‹ÎÔ˘Ó ÛÙÔÓ ¢‹ÌÔ ∫ÂÚÎ˘Ú·›ˆÓ ÌÂ ‰ˆÚÂ¿ ÙÔ˘ È‰ÈÔÎÙ‹ÙË (2), ÂÓÒ Ô fiÚÔÊÔ˜ ÛÂ
È‰ÈÒÙÂ˜.

ªÂÙ¿ ÙË ‰ˆÚÂ¿, ÛÙÔ ÙÌ‹Ì· Ô˘ ·Ó‹ÎÂÈ ÛÙÔÓ ¢‹ÌÔ ¤ÁÈÓ·Ó ÌÂÙ·ÙÚÔ¤˜ ÁÈ· ÙË ÛÙ¤Á·-
ÛË ÙË˜ ¢ËÌÔÙÈÎ‹˜ ¶ÈÓ·ÎÔı‹ÎË˜, Ë ÔÔ›· ÊÈÏÔÍÂÓ‹ıËÎÂ ÛÙÔ ÎÙ‹ÚÈÔ ÁÈ· ¤Ó· ‰È¿ÛÙËÌ·.
™‹ÌÂÚ·, ÛÙÔ˘˜ ¯ÒÚÔ˘˜ ÙË˜ ÏÂÈÙÔ˘ÚÁÂ› ÙÔ ∫.∞.¶.∏. ™¯ÂÙÈÎ¿ ÌÂ Ù· ˘fiÏÔÈ· Â›Â‰·,
ÛÂ ¤Ó· ÙÌ‹Ì· ÙÔ˘ ÔÚfiÊÔ˘ ÏÂÈÙÔ˘ÚÁÂ› ÙÔ ø‰Â›Ô «º›ÏÈÔ˜ ¡¿Î·˜», ÂÓÒ ÙÔ ˘fiÏÔÈÔ
¯ÚËÛÈÌÔÔÈÂ›Ù·È ˆ˜ Î·ÙÔÈÎ›· Î·È ‰ÈÎËÁÔÚÈÎfi ÁÚ·ÊÂ›Ô.  
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∂ÈÎ. 1. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ÚfiÛÔ„Ë ÙË˜ ÔÈÎ›·˜ ¢·ÏÏÈ¤ÙÔ˘ 

·fi ÙËÓ Ô‰fi ∞Î·‰ËÌ›·˜. 

2. ∞Ó¿Ï˘ÛË ÙË˜ ˘ÊÈÛÙ¿ÌÂÓË˜ Î·Ù¿ÛÙ·ÛË˜ (3)

∆Ô ÎÙ‹ÚÈÔ Â›Ó·È ÎÙÈÛÌ¤ÓÔ ÛÂ Â›ÌËÎÂ˜ ÔÈÎfiÂ‰Ô ¤ÎÙ·ÛË˜ 1.957,53 Ù.Ì. Î·È ÂÚÈ‚¿Ï-
ÏÂÙ·È ·fi ÌÂÁ¿ÏÔ ‰È·ÌÔÚÊˆÌ¤ÓÔ Î‹Ô, ÂÚÈÊÚ·ÁÌ¤ÓÔ ÛÙÈ˜ ÙÚÂÈ˜ ÏÂ˘Ú¤˜ ÙÔ˘ ÌÂ ÏÈıÔ-
‰ÔÌ‹. ™ÙÔ ÓfiÙÈÔ ÙÌ‹Ì· ÙÔ˘ ÔÈÎÔ¤‰Ô˘ ÛÒ˙ÂÙ·È Ì¤ÚÔ˜ ·fi ÙËÓ ÂÚÈÙÂ›¯ÈÛË ÙË˜ ·ÏÈ¿˜
fiÏË˜ Î·È ÙÔÓ ÚÔÌ·¯ÒÓ· ƒ·¸ÌfiÓ‰Ô˘.

∏ ÏÂÈÙÔ˘ÚÁÈÎ‹ ‰È¿ÚıÚˆÛË ÙÔ˘ ÔÈÎÔ‰ÔÌ‹Ì·ÙÔ˜ ·ÓÙ·Ó·ÎÏ¿ ÙËÓ ·Ú¯ÈÎ‹ ¯Ú‹ÛË ÙË˜
Î·ÙÔÈÎ›·˜ Î·È ·ÎÔÏÔ˘ıÂ› Ù· ÓÂÔÎÏ·ÛÛÈÎ¿ ÚfiÙ˘·, Ô˘ ÂÊ·ÚÌfi˙ÔÓÙ·Ó ÛÙËÓ ∫¤Ú-
Î˘Ú· ÛÙËÓ ÂÚ›Ô‰Ô ÙË˜ ∞ÁÁÏÔÎÚ·Ù›·˜: ÙÂÙÚ·ÁˆÓÈÎ‹ Î¿ÙÔ„Ë, ÌÂ Û˘ÌÌÂÙÚÈÎ‹ Î·Ù·-
ÓÔÌ‹ ÙˆÓ ¯ÒÚˆÓ Á‡Úˆ ·fi ¤Ó·Ó ÎÂÓÙÚÈÎfi ‰È¿‰ÚÔÌÔ, Î·Ù·ÎfiÚ˘ÊË ÂÈÎÔÈÓˆÓ›·
ÛÙÔÓ ¿ÍÔÓ· Î·È ÈÂÚ¿Ú¯ËÛË Î‡ÚÈˆÓ Î·È ‰Â˘ÙÂÚÂ˘fiÓÙˆÓ ¯ÒÚˆÓ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ Úfi-
ÛÔ„Ë. 

∆Ô ËÌÈ˘fiÁÂÈÔ, Ô˘ ‚Ú›ÛÎÂÙ·È ÛÙË ÓÔÙÈÔ‰˘ÙÈÎ‹ ÏÂ˘Ú¿ ÙÔ˘ ÎÙÈÚ›Ô˘ Î·È ¤¯ÂÈ ÂÌ‚·-
‰fiÓ 58,94 Ù.Ì., ·ÔÙÂÏÂ› ¤Ó· ÌÈÎÚfi ÙÌ‹Ì· Î·È ¤¯ÂÈ ÚfiÛ‚·ÛË ÌfiÓÔÓ ·fi ÙÔÓ ÂÍˆÙÂÚÈÎfi
¯ÒÚÔ ‰È·Ì¤ÛÔ˘ ÌÈ·˜ ÛÙÂÓ‹˜ ¤ÙÚÈÓË˜ ÛÎ¿Ï·˜. 
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∆Ô ÈÛfiÁÂÈÔ (ÂÈÎ. 2) –ÂÈÊ¿ÓÂÈ·˜ 401,43 Ù.Ì.–, Ô˘ ÊÈÏÔÍÂÓÂ› ÙÔ ∫.∞.¶.∏. ÙÔ˘ ¢‹ÌÔ˘
∫ÂÚÎ˘Ú·›ˆÓ –fiˆ˜ ÚÔ·Ó·Ê¤ÚıËÎÂ–, Â›Ó·È ˘ÂÚ˘„ˆÌ¤ÓÔ Î·È ¤¯ÂÈ Û˘ÌÌÂÙÚÈÎ‹ ‰È·Ú-
Ú‡ıÌÈÛË ˆ˜ ÚÔ˜ ÙÔÓ ÎÂÓÙÚÈÎfi ¿ÍÔÓ·: ÛÙËÓ ·Ó·ÙÔÏÈÎ‹ ÏÂ˘Ú¿ ˘¿Ú¯Ô˘Ó È·ÙÚÂ›Ô, ·›-
ıÔ˘Û· Ê˘ÛÈÎÔıÂÚ·Â˘ÙËÚ›Ô˘, ÁÚ·ÊÂ›Ô ÚÔ˚ÛÙ·Ì¤ÓÔ˘ Î·È ¯ÒÚÔÈ ˘ÁÈÂÈÓ‹˜, ÂÓÒ ÛÙË ‰˘-
ÙÈÎ‹ ¯ÒÚÔÈ ÙÚ·Â˙·Ú›·˜ Î·È ÎÔ˘˙›Ó·˜. ∆· ÁÚ·ÊÂ›· ÙË˜ ∫ÔÈÓˆÓÈÎ‹˜ ÀËÚÂÛ›·˜ ÔÚÁ·-
ÓÒÓÔÓÙ·È ÛÙÈ˜ ‰‡Ô ÏÂ˘Ú¤˜ ÙË˜ ÎÂÓÙÚÈÎ‹˜ ÂÈÛfi‰Ô˘, ·¤Ó·ÓÙÈ ·fi ÙËÓ ÔÔ›· ‚Ú›ÛÎÂÙ·È
ÙÔ Î‡ÚÈÔ ÎÏÈÌ·ÎÔÛÙ¿ÛÈÔ Ô˘ ¿ÏÏÔÙÂ Ô‰ËÁÔ‡ÛÂ ÛÙÔÓ fiÚÔÊÔ, Û‹ÌÂÚ· fiÌˆ˜ ¤¯ÂÈ ÎÏÂ›ÛÂÈ
ÁÈ· Ó· ‰È·¯ˆÚÈÛÙÔ‡Ó ÔÈ È‰ÈÔÎÙËÛ›Â˜. ∆Ô ÙÂÏÂ˘Ù·›Ô ÂÚÈ‚¿ÏÏÂÙ·È ·fi ‰È·‰ÚfiÌÔ˘˜ Ô˘
Ô‰ËÁÔ‡Ó ÛÙÔ Û·ÏfiÓÈ. 

∂ÈÎ. 2. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ÈÛÔÁÂ›Ô˘
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√ fiÚÔÊÔ˜ (ÂÈÎ. 3) –ÈÛÔ‰‡Ó·ÌË˜ ÂÈÊ¿ÓÂÈ·˜ ÌÂ ÙÔ ÈÛfiÁÂÈÔ– Â›Ó·È ÚÔÛÂÏ¿ÛÈÌÔ˜ ÂÍˆ-
ÙÂÚÈÎ¿ ·fi ÙË ‰˘ÙÈÎ‹ fi„Ë, ·fi ÌÈ· ÎÏ›Ì·Î· ÌÂÙ·ÁÂÓ¤ÛÙÂÚË˜ Î·Ù·ÛÎÂ˘‹˜, Î·È ÏfiÁˆ ÙÔ˘
ÌÂÁ¿ÏÔ˘ ‡„Ô˘˜ ÙÔ˘, ¤¯ÂÈ ‰È·¯ˆÚÈÛÙÂ› ÛÂ ‰‡Ô ÈÛÂÌ‚·‰ÈÎ¤˜ ÛÙ¿ıÌÂ˜ –ÚÒÙÔ Î·È ‰Â‡ÙÂÚÔ
fiÚÔÊÔ. ªÈ· ÎÏ›Ì·Î· ·fi ÛÎ˘Úfi‰ÂÌ· Ô‰ËÁÂ› ÛÙÔÓ ‰Â‡ÙÂÚÔ fiÚÔÊÔ (ÂÈÎ. 4), Ô ÔÔ›Ô˜  ¯ÚË-
ÛÈÌÔÔÈÂ›Ù·È Î·Ù¿ ÙÔ ‹ÌÈÛ˘ ˆ˜ ˆ‰Â›Ô, ÂÓÒ ÙÔ ¿ÏÏÔ ÌÈÛfi ‚Ú›ÛÎÂÙ·È ÛÂ Î·Ù¿ÛÙ·ÛË ÔÈÎÔ-
‰ÔÌ‹˜ Î·È ‰ÂÓ ¯ÚËÛÈÌÔÔÈÂ›Ù·È. ∞fi ·˘Ù‹Ó ÙË ÛÙ¿ıÌË, ÌÈ· ÌÈÎÚ‹ Î˘ÎÏÈÎ‹ ÛÎ¿Ï· Ô‰ËÁÂ›
ÛÙÔ ‰ÒÌ· (ÂÈÎ. 5), ¤Ó· ÌÈÎÚfi ÙÌ‹Ì· ÂÈÊ¿ÓÂÈ·˜ 48,11 Ù.Ì. ÛÙËÓ ·Ó·ÙÔÏÈÎ‹ ÏÂ˘Ú¿. 

∂ÈÎ. 3. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ÚÒÙÔ˘ ÔÚfiÊÔ˘
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∂ÈÎ. 4. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ‰Â˘Ù¤ÚÔ˘ ÔÚfiÊÔ˘
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∂ÈÎ. 5. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∫¿ÙÔ„Ë ‰ÒÌ·ÙÔ˜
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√ Ê¤ÚˆÓ ÔÚÁ·ÓÈÛÌfi˜ ÙÔ˘ ÎÙËÚ›Ô˘ Û˘Ó›ÛÙ·Ù·È ÛÂ ÂÚÈÌÂÙÚÈÎ‹ ÏÈıÔ‰ÔÌ‹ Î·È ‰‡Ô
ÂÛˆÙÂÚÈÎÔ‡˜ Ê¤ÚÔÓÙÂ˜ ÙÔ›¯Ô˘˜ ÛÙÔ Â›Â‰Ô ÙÔ˘ ÈÛÔÁÂ›Ô˘ Î·Ù¿ Ì‹ÎÔ˜ ÙË˜ ·Ó·ÙÔÏÈ-
Î‹˜ Î·È ‰˘ÙÈÎ‹˜ fi„Ë˜. ∆Ô Û‡ÓÔÏÔ ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ ¯ˆÚÈÛÌ¿ÙˆÓ ÙÔ˘ ÈÛÔÁÂ›Ô˘ Â›Ó·È
·fi ÏÈıÔ‰ÔÌ‹. ∆· ÂÚÈÛÛfiÙÂÚ· ·ÙÒÌ·Ù· Î·È Ù· ÎÔ˘ÊÒÌ·Ù· Â›Ó·È Í‡ÏÈÓ·. ∆·
ÛÎÔ‡Ú· Â›Ó·È Á·ÏÏÈÎ¿. ∏ ÛÙ¤ÁË Â›Ó·È ÙÂÙÚ¿ÚÚÈ¯ÙË ÎÂÚ·ÌÔÛÎÂ‹ ÌÂ ÌÈÎÚ‹ ˘Ô¯Ò-
ÚËÛË ÛÙÔ ÓfiÙÈÔ ÙÌ‹Ì· ÙË˜.  ∆· ÂÈ¯Ú›ÛÌ·Ù· Â›Ó·È ·fi ÙÚÈÊÙ‹ ·Û‚ÂÛÙÔÎÔÓ›· ¯ÚÒ-
Ì·ÙÔ˜ ÌÂ˙. ™¯ÂÙÈÎ¿ ÌÂ Ù· Ú˘ıÌÔÏÔÁÈÎ¿ Î·È ‰È·ÎÔÛÌËÙÈÎ¿ ÛÙÔÈ¯Â›·, ÛÂ fiÏÔ ÙÔ Ì‹-
ÎÔ˜ ÙˆÓ fi„ÂˆÓ ÙÚ¤¯Ô˘Ó ¤ÍÈ ˙ÒÓÂ˜ ·fi ÙÚ·‚Ë¯Ùfi ·Û‚ÂÛÙÔÎÔÓ›·Ì·, ÂÓÒ ˘¿Ú¯Ô˘Ó
„Â˘‰ÔÎÔÏÒÓÂ˜ ·fi ÙÚÈÊÙfi ·Û‚ÂÛÙÔÎÔÓ›·Ì·-·ÚÙÈÊÈÛÈ¤Ï ÛÙÔ ÈÛfiÁÂÈÔ Î·È ÌÂ ÛÎÔ-
Ù›Â˜ ÛÙÔÓ fiÚÔÊÔ. ∆· ˘¤Úı˘Ú· ÙÔ˘ ÈÛÔÁÂ›Ô˘ ‰È·ÎÔÛÌÔ‡ÓÙ·È ÌÂ ÁÂ›Û· ·fi ÙÚ·‚Ë-
¯Ùfi ·Û‚ÂÛÙÔÎÔÓ›·Ì·. ™ÙÔÓ fiÚÔÊÔ ˘¿Ú¯Ô˘Ó Á‡„ÈÓ· ‰È·ÎÔÛÌËÙÈÎ¿ ÛÙÔÈ¯Â›·. √È
·Ï·ÈÔ› ÂÍÒÛÙÂ˜ Â›Ó·È Ì·ÚÌ¿ÚÈÓÔÈ Î·È ÛÙËÚ›˙ÔÓÙ·È ÛÂ ¤ÙÚÈÓ· ÊÔ˘ÚÔ‡ÛÈ· ÌÂ ÁÏ˘-
Ùfi ‰È¿ÎÔÛÌÔ, Ê¤ÚÔ˘Ó ‰Â ÂÚ›ÙÂ¯Ó· ÌÂÙ·ÏÏÈÎ¿ ÎÈÁÎÏÈ‰ÒÌ·Ù·. √È ÓÂfiÙÂÚÂ˜ ÂÂÌ-
‚¿ÛÂÈ˜ Â›Ó·È ·fi ÔÏÈÛÌ¤ÓÔ ÛÎ˘Úfi‰ÂÌ·, ÂÓÒ Ë Î·Ù·ÛÎÂ˘‹ ÙÔ˘ ‰ÒÌ·ÙÔ˜ Â›Ó·È ·fi
Í‡ÏÔ. 

∏ ÌÔÚÊÔÏÔÁ›· ÙˆÓ fi„ÂˆÓ ·Ú·¤ÌÂÈ ÛÙËÓ ÂÔ¯‹ ÙË˜ Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘ ÎÙËÚ›Ô˘
–ÛÙËÓ ÂÚ›Ô‰Ô ÙË˜ ∞ÁÁÏÔÎÚ·Ù›·˜– Î·È ÛÙ· Ú˘ıÌÔÏÁÈÎ¿ ÁÓˆÚ›ÛÌ·Ù· ÙÔ˘ ÒÚÈÌÔ˘
¡ÂÔÎÏ·ÛÛÈÎÈÛÌÔ‡, fiˆ˜ ÂÊ·ÚÌfiÛÙËÎ·Ó ÛÙËÓ È‰ÈˆÙÈÎ‹ ·Ú¯ÈÙÂÎÙÔÓÈÎ‹. ∏ Û˘ÌÌÂ-
ÙÚ›·, Ù· ÈÛ·¤¯ÔÓÙ· ·ÓÔ›ÁÌ·Ù· Î·È ÔÈ ÔÚÈ˙fiÓÙÈÂ˜ ˙ÒÓÂ˜ ÂÈÎÚ·ÙÔ‡Ó ÛÂ fiÏÂ˜ ÙÈ˜
fi„ÂÈ˜. ∂È‰ÈÎfiÙÂÚ· ÛÙËÓ ÚfiÛÔ„Ë, Ô ÙÔÓÈÛÌfi˜ ÙÔ˘ ¿ÍÔÓ· ‰ËÏÒÓÂÙ·È ÌÂ ÙË ÌÂÁ·ÏÔ-
ÚÂ‹ Î‡ÚÈ· Â›ÛÔ‰Ô, ÙÔÓ ÂÈÌ‹ÎË ÂÍÒÛÙË Î·È ÙËÓ ÔÚÁ¿ÓˆÛ‹ ÙË˜ ÛÂ ÂÈÌ¤ÚÔ˘˜ ÂÓfi-
ÙËÙÂ˜. ¶·Ú·ÙËÚÔ‡ÌÂ, Â›ÛË˜, ‰È·ÊÔÚÔÔ›ËÛË ÛÙË ÌÔÚÊÔÏfiÁËÛË ÙˆÓ ‰‡Ô ÂÈ¤‰ˆÓ,
Î˘Ú›ˆ˜ ‰È·Ì¤ÛÔ˘ ÙˆÓ Ï·ÈÛ›ˆÓ ÙˆÓ ·ÓÔÈÁÌ¿ÙˆÓ. ¶·Ú¿ÏÏËÏ· ÚÔ˜ Ù· ÚÔËÁÔ‡ÌÂ-
Ó· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿, ÛÙ· ·Ó·ÎÔ˘ÊÈÛÙÈÎ¿ ÙfiÍ·, Î·ıÒ˜ Î·È ÛÂ ÂÈÌ¤ÚÔ˘˜ ·Ú¯ÈÙÂÎÙÔ-
ÓÈÎ¤˜ ÏÂÙÔÌ¤ÚÂÈÂ˜ –fiˆ˜ ÔÈ ÎÔÚÓ›˙Â˜, Ù· ÁÂ›Û·, Ù· ÁÏ˘Ù¿, Ù· Ï·›ÛÈ·, Ù· ÊÔ˘-
ÚÔ‡ÛÈ·– Ï·Óı¿ÓÔ˘Ó ÂÓÂÙÈÎ¤˜ ÂÈ‰Ú¿ÛÂÈ˜, Û˘Ó‹ıÂÈ˜ ÛÙ· ÎÙ‹ÚÈ· ÙË˜ ¶·ÏÈ¿˜ ¶fiÏË˜
ÙË˜ ∫¤ÚÎ˘Ú·˜.

3. ¢È¿ÁÓˆÛË ÙˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ

™Â fi,ÙÈ ·ÊÔÚ¿ ÛÙË ‰ÔÌÈÎ‹ ÙÔ˘ Î·Ù¿ÛÙ·ÛË, ÙÔ ÎÙ‹ÚÈÔ ‰ÂÓ ¤¯ÂÈ ÔÏ‡ ÛÔ‚·Ú¿ ÚÔ‚Ï‹-
Ì·Ù·, ˆÛÙfiÛÔ Ë ÂÏÏÈ‹˜ Û˘ÓÙ‹ÚËÛ‹ ÙÔ˘ Â›Ó·È ÂÌÊ·Ó‹˜ ÛÂ ·ÚÎÂÙ¿ ÙÌ‹Ì·Ù¿ ÙÔ˘, fiˆ˜
ÛÙÔ ‰¿Â‰Ô ÙÔ˘ ˘ÔÁÂ›Ô˘, ÛÙÔ˘˜ ¯ÚˆÌ·ÙÈÛÌÔ‡˜ Î·È ÛÂ ·Ú¯ÈÙÂÎÙÔÓÈÎ¤˜ ÏÂÙÔÌ¤ÚÂÈÂ˜
–Ù· ÁÂ›Û·, ÙÔ˘˜ Ï·Ì¿‰Â˜ Î·È ÙÈ˜ ÎÔÚÓ›˙Â˜. ∆· ÚÔ‚Ï‹Ì·Ù· ÂÓÙÔ›˙ÔÓÙ·È ÛÙÈ˜ ÂÈÙÒ-
ÛÂÈ˜ ÙˆÓ ÌÂÙ·ÁÂÓ¤ÛÙÂÚˆÓ ÂÂÌ‚¿ÛÂˆÓ, ÂÚÈÛÛfiÙÂÚÔ ÛÙË ÏÂÈÙÔ˘ÚÁÈÎ‹ ‰È¿ÚıÚˆÛË Î·È
ÛËÌÂÈ·Î¿ ÛÙË ÌÔÚÊÔÏÔÁ›· ÙˆÓ fi„ÂˆÓ.

ŒÓ· ÙÌ‹Ì· ÙÔ˘ ˘ÔÁÂ›Ô˘ –Èı·Ó¿ ÙÔ ÎÂÏ¿ÚÈ ÙË˜ Î·ÙÔÈÎ›·˜– Â›Ó·È ÎÏÂÈÛÙfi. ∏ Î‡ÚÈ·
Î·Ù·ÎfiÚ˘ÊË ÂÈÎÔÈÓˆÓ›· ¤¯ÂÈ ·¯ÚËÛÙÂ˘ıÂ›, ÂÍ·ÈÙ›·˜ ÙË˜ ÚÔÛı‹ÎË˜ ÂÈÏ¤ÔÓ ·ÙÒ-
Ì·ÙÔ˜ ÁÈ· ÙËÓ Î·Ù·ÛÎÂ˘‹ ÙÔ˘ ‰Â˘Ù¤ÚÔ˘ ÔÚfiÊÔ˘. ∏ Î¿ÙÔ„Ë ÙÔ˘ ÚÒÙÔ˘ ÔÚfiÊÔ˘ ¤¯ÂÈ ÛË-
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Ì·ÓÙÈÎ¿ ·ÏÏÔÈˆıÂ› ÁÈ· ÙÈ˜ ·Ó¿ÁÎÂ˜ ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ ø‰Â›Ô˘: Ù· ÂÛˆÙÂÚÈÎ¿ ¯ˆÚ›-
ÛÌ·Ù· Â›Ó·È ·fi ÔÙÔÏÈÓıÔ‰ÔÌ‹, ÌÂ ·ÔÙ¤ÏÂÛÌ· ÔÈ ÂÍˆÙÂÚÈÎÔ› ÙÔ›¯ÔÈ ÙˆÓ ÂÈÌ¤ÚÔ˘˜
È‰ÈÔÎÙËÛÈÒÓ Ó· Â›Ó·È ÏÂÙÔ›. ∂ÈÏ¤ÔÓ, ¤¯ÂÈ ‰ËÌÈÔ˘ÚÁËıÂ› ÊˆÙ·ÁˆÁfi˜ ÁÈ· ÙÔÓ ·ÂÚÈÛÌfi
Î·È ÙÔÓ ÊˆÙÈÛÌfi ÙˆÓ ÚfiÛıÂÙˆÓ ˘ÁÚÒÓ ¯ÒÚˆÓ. 

√ ‰Â‡ÙÂÚÔ˜ fiÚÔÊÔ˜, ÌÂ ÙËÓ Î·Ù·ÛÎÂ˘‹ ÙÔ˘ ÔÔ›Ô˘ ·ÏÏÔÈÒıËÎÂ ÙÔ ·˘ıÂÓÙÈÎfi ‡„Ô˜
ÙÔ˘ ÂÛˆÙÂÚÈÎÔ‡ ÙÔ˘ ÎÙËÚ›Ô˘ (ÂÈÎ. 6), ¯ˆÚ›˙ÂÙ·È ÛÂ ‰‡Ô ÙÌ‹Ì·Ù·, ÛÙÔ ·ÓÔÈÎÔ‰fiÌËÙÔ Î·È
ÛÙÔ ÔÈÎÔ‰ÔÌËÌ¤ÓÔ. ∆Ô ÌÈÛfi ÙÌ‹Ì· ÙÔ˘ Â›Ó·È ÓÂfiÙÂÚË˜ Î·Ù·ÛÎÂ˘‹˜ ÌÂ Ï¿Î· ·fi ÛÎ˘-
Úfi‰ÂÌ· Î·È ÂÛˆÙÂÚÈÎÔ‡˜ ÙÔ›¯Ô˘˜ ·fi Á˘„ÔÛ·Ó›‰Â˜. ∆Ô ‰¿Â‰Ô Â›Ó·È Ó¤·˜ ÌÔÚÊ‹˜ ÌÂ
Ï·Î¿ÎÈ· Î·È Ë ÔÚÔÊ‹ ¿ÏÈ ·fi Á˘„ÔÛ·Ó›‰Â˜. Œ¯ÂÈ ÚÔÛÙÂıÂ› ÌÈ· ÌÂÙ·ÏÏÈÎ‹ Î˘ÎÏÈÎ‹
ÎÏ›Ì·Î· Ô˘ Ô‰ËÁÂ› ÛÙÔ ‰ÒÌ·, ÙÔ ÔÔ›Ô ÂÎÙÂ›ÓÂÙ·È ÛÙËÓ ÏÂ˘Ú¿ ÙÔ˘ ÔÈÎÔ‰ÔÌËÌ¤ÓÔ˘
ÙÌ‹Ì·ÙÔ˜, ¤¯ÂÈ ‰¿Â‰Ô Í‡ÏÈÓË˜ Î·Ù·ÛÎÂ˘‹˜ Î·È ÙÔ›¯Ô˘˜ Î·È ÔÚÔÊ‹ ·fi Á˘„ÔÛ·Ó›‰Â˜,
ÂÓÒ ÙÌ‹Ì·Ù· ÙˆÓ ÎÂÚ·ÌÈ‰ÈÒÓ ÙË˜ ÛÙ¤ÁË˜ ¤¯Ô˘Ó ·Ê·ÈÚÂıÂ› ÙÔÈÎ¿ ÒÛÙÂ Ó· ‰ËÌÈÔ˘ÚÁË-
ıÔ‡Ó ÌÈÎÚ¿ ·ÓÔ›ÁÌ·Ù· ÁÈ· ÙÔÓ ÊˆÙÈÛÌfi ÙÔ˘. ∆Ô ˘fiÏÔÈÔ ÙÌ‹Ì· ·˘Ù‹˜ ÙË˜ ÛÙ¿ıÌË˜
‚Ú›ÛÎÂÙ·È ÛÂ Î·Ù¿ÛÙ·ÛË ÁÈ·ÈÔ‡, ÛÂ ÂÁÎ·Ù¿ÏÂÈ„Ë. 

∂ÈÎ. 6. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ∆ÔÌ‹ ∞-∞

™¯ÂÙÈÎ¿ ÌÂ ÙÈ˜ fi„ÂÈ˜ ÙÔ˘ ÎÙËÚ›Ô˘, Ë ‚fiÚÂÈ·, Ë ·Ó·ÙÔÏÈÎ‹ Î·È Ë ÓfiÙÈ· ‰È·ÙËÚÔ‡ÓÙ·È
·Ó·ÏÏÔ›ˆÙÂ˜ ˆ˜ ÚÔ˜ Ù· ·Ú¯ÈÙÂÎÙÔÓÈÎ¿ ÙÔ˘˜ ÛÙÔÈ¯Â›·, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙË ‰˘ÙÈÎ‹ fi„Ë
(ÂÈÎ. 7), fiÔ˘ ·Ú·ÙËÚÂ›Ù·È ÛÔ‚·Ú‹ ·ÏÏÔ›ˆÛË ÂÍ·ÈÙ›·˜ ÙË˜ ÓÂÒÙÂÚË˜ ÎÏ›Ì·Î·˜ ·fi
ÛÎ˘Úfi‰ÂÌ·.
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∂ÈÎ. 7. ÀÊÈÛÙ¿ÌÂÓË Î·Ù¿ÛÙ·ÛË: ‰˘ÙÈÎ‹ fi„Ë

∆Ô ÌÂÁ·Ï‡ÙÂÚÔ ÙÌ‹Ì· ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘ ¤¯ÂÈ ·Ï·ÈfiÙÂÚË ‰È·ÌfiÚÊˆÛË ÁÈ·
·ÚÙ¤ÚÈ·, ‰¤ÓÙÚ· Î·È ÌÈ· ÌÈÎÚ‹ ‰ÂÍ·ÌÂÓ‹ ÛÙÔ Î¤ÓÙÚÔ ÙÔ˘, ÛÙ· ÔÔ›· Ë ÂÏÏÈ‹˜ Û˘ÓÙ‹-
ÚËÛË Â›Ó·È ÂÌÊ·Ó‹˜. ∆Ô ˘fiÏÔÈÔ ÙÌ‹Ì· Â›Ó·È ·Ú·ÌÂÏËÌ¤ÓÔ Î·È ‰ÂÓ ¤¯ÂÈ ‰È·ÌÔÚÊˆ-
ıÂ›. ∏ Ï›ıÈÓË ÂÚÈÙÂ›¯ÈÛË ÙÔ˘ Â›Ó·È ÛÂ Ì¤ÙÚÈ· Î·Ù¿ÛÙ·ÛË, ÂÓÒ ÙÔ ÙÌ‹Ì· Ô˘ ÛÒ˙ÂÙ·È
ÙÌ‹Ì· ·fi ÙËÓ ÙÂ›¯ÈÛË ÙË˜ ·ÏÈ¿˜ fiÏË˜ ‰ÂÓ ¤¯ÂÈ Û˘ÓÙËÚËıÂ›.

4. ¶ÚfiÙ·ÛË ÂÈÛ·ÁˆÁ‹˜ Ó¤·˜ ¯Ú‹ÛË˜ 

√È Î‡ÚÈÔÈ ÛÙfi¯ÔÈ ÙË˜ ·ÏÏ·Á‹˜ ÙË˜ ¯Ú‹ÛË˜ Â›Ó·È: ·) Ë ·Ó¿‰ÂÈÍË ÙË˜ ÈÛÙÔÚÈÎ‹˜ Î·È ·Ú-
¯ÈÙÂÎÙÔÓÈÎ‹˜ ·Í›·˜ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, ‚) Ë Ï‹ÚË˜ ÏÂÈÙÔ˘ÚÁÈÎ‹ ·ÍÈÔÔ›ËÛ‹ ÙÔ˘ Î·È Ë
Â·Ó¤ÓÙ·Í‹ ÙÔ˘ ÛÙË Û‡Á¯ÚÔÓË ˙ˆ‹, Á) Ë ‰È·Ù‹ÚËÛË ÙË˜ ·˘ıÂÓÙÈÎfiÙËÙ¿˜ ÙÔ˘, ‰) Ë ·È-
ÛıËÙÈÎ‹ ·Ó·‚¿ıÌÈÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘ Î·È Ë ‰È·ÌfiÚÊˆÛ‹ ÙÔ˘ ÛÙ· ·Ó·ÁÎ·›·
ÛËÌÂ›·, Î·È Â) Ë ÔÏÈÙÈÛÙÈÎ‹ Î·È ÙÔ˘ÚÈÛÙÈÎ‹ ÚÔ‚ÔÏ‹ ÙË˜ ÂÚÈÔ¯‹˜, ÒÛÙÂ Ó· ·ÔÙÂÏ¤-
ÛÂÈ fiÏÔ ¤ÏÍË˜ ÙÔÈÎÔ‡, ˘ÂÚÙÔÈÎÔ‡ Î·È ‰ÈÂıÓÔ‡˜ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜.

∏ ‰ÈÂÚÂ‡ÓËÛË ÁÈ· ÙÈ˜ Èı·Ó¤˜ Ó¤Â˜ ¯Ú‹ÛÂÈ˜ Ô‰‹ÁËÛÂ ÛÂ ÙÚÂÈ˜ Ï‡ÛÂÈ˜. ™ÙËÓ ÚÒÙË Î·È
‰Â‡ÙÂÚË ÚÔÙÂ›ÓÂÙ·È ·ÏÏ·Á‹ ÙË˜ ÂÛˆÙÂÚÈÎ‹˜ ‰È¿ÚıÚˆÛË˜ ÌfiÓÔ ÛÙÔ ÙÌ‹Ì· Ô˘ ·Ó‹ÎÂÈ
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ÛÙÔ ¢‹ÌÔ ∫ÂÚÎ˘Ú·›ˆÓ. ∏ ÙÚ›ÙË ÚfiÙ·ÛË ·ÊÔÚ¿ ÛÂ ÔÏfiÎÏËÚÔ ÙÔ ÎÙ‹ÚÈÔ –ÌÂ ÚÔ¸fi-
ıÂÛË ÙËÓ ÔÌ·Ï‹ Û˘ÓÂÚÁ·Û›· ‰ËÌfiÛÈÔ˘ Î·È È‰ÈˆÙÈÎÔ‡ ÊÔÚ¤·. 

∏ ÚÒÙË ÚfiÙ·ÛË (ÂÈÎ. 8) ·Ó·Ê¤ÚÂÙ·È ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ÔÏÈÙÈÛÙÈÎÔ‡ Î¤ÓÙÚÔ˘,
ÙÔ ÔÔ›Ô ÂÎÙÂ›ÓÂÙ·È ÛÙË ÛÙ¿ıÌË ÙÔ˘ ÈÛÔÁÂ›Ô˘ fiÔ˘ ÚÔ‚Ï¤ÔÓÙ·È: ¯ÒÚÔ˜ ˘Ô‰Ô¯‹˜,
ÁÎ·ÚÓÙ·ÚfiÌ·, ÁÚ·ÌÌ·ÙÂ›·, ¤Ó· ÌÈÎÚfi ·Ó·ÁÓˆÛÙ‹ÚÈÔ, ·Ó·„˘ÎÙ‹ÚÈÔ, ÂÚÁ·ÛÙ‹ÚÈ ÊˆÙÔ-
ÁÚ·Ê›·˜, ÌÂÁ¿ÏË ·›ıÔ˘Û· ÁÈ· ‰ÂÍÈÒÛÂÈ˜ Î·È ËÌÂÚ›‰Â˜, Î·ıÒ˜ Î·È ¯ÒÚÔÈ ˘ÁÈÂÈÓ‹˜. ∆Ô
˘fiÁÂÈÔ ı· ¯ÚËÛÈÌÔÔÈËıÂ› ˆ˜ ·ÔıËÎÂ˘ÙÈÎfi˜ ¯ÒÚÔ˜. ™ÙÔÓ ÂÚÈ‚¿ÏÏÔÓÙ· ¯ÒÚÔ ÚÔ-
ÙÂ›ÓÂÙ·È Ë ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ÌÈÎÚÔ‡ ıÂ¿ÙÚÔ˘.

∂ÈÎ. 8. ¶ÚfiÙ·ÛË 1: ∫¿ÙÔ„Ë ÈÛÔÁÂ›Ô˘
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∏ ‰Â‡ÙÂÚË ÚfiÙ·ÛË (ÂÈÎ. 9) ·ÊÔÚ¿ ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ Î¤ÓÙÚÔ˘ ÓÂfiÙËÙ·˜ ÌÂ ¤Ó·Ó
¯ÒÚÔ ·Ó·ÌÔÓ‹˜, ÌÈ· ÁÚ·ÌÌ·ÙÂ›·, ÌÈ· ·›ıÔ˘Û· ÁÈ· ıÂ·ÙÚÈÎfi ·È¯Ó›‰È, ÌÈ· ·›ıÔ˘Û· ˙ˆ-
ÁÚ·ÊÈÎ‹˜, ¤Ó· ÙÌ‹Ì· ÂÎÌ¿ıËÛË˜ Í¤ÓˆÓ ÁÏˆÛÛÒÓ, ÌÈ· ·›ıÔ˘Û· ÌÔ˘ÛÈÎ‹˜, ÌÈ· ·›ıÔ˘Û·
ÎÈÓËÌ·ÙÔÁÚ·ÊÈÎÒÓ ÚÔ‚ÔÏÒÓ, ¤Ó·Ó ¯ÒÚÔ ÁÈ· ÂÈÙÚ·¤˙È· ·È¯Ó›‰È·, ·Ó·„˘ÎÙ‹ÚÈÔ
Î·È ÙÔ˘·Ï¤ÙÂ˜. ™ÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹, Ô ÂÚÈ‚¿ÏÏˆÓ ¯ÒÚÔ˜ ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈËıÂ›
ÁÈ· ·ıÏËÙÈÎ¤˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜.

∂ÈÎ. 9. ¶ÚfiÙ·ÛË 2: ∫¿ÙÔ„Ë ÈÛÔÁÂ›Ô˘
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™‡ÌÊˆÓ· ÌÂ ÙËÓ ÙÚ›ÙË ÚfiÙ·ÛË, ÚÔÙÂ›ÓÂÙ·È Ë ·ÏÏ·Á‹ ¯Ú‹ÛË˜ ÔÏfiÎÏËÚÔ˘ ÙÔ˘ ÎÙË-
Ú›Ô˘ Î·È Ë ÌÂÙ·ÛÎÂ˘‹ ÙÔ˘ ÛÂ Ï·ÔÁÚ·ÊÈÎfi ÌÔ˘ÛÂ›Ô, ÙÔ ÔÔ›Ô ıÂˆÚÂ›Ù·È Ì›· ·fi ÙÈ˜ ‰fi-
ÎÈÌÂ˜ Ï‡ÛÂÈ˜ ÁÈ· ÙËÓ ·Ó¿‰ÂÈÍË ÙÔ˘ ÔÏÈÙÈÛÙÈÎÔ‡ ·Ôı¤Ì·ÙÔ˜ ÙË˜ fiÏË˜. ™ÙËÓ ÂÚ›-
ÙˆÛË ·˘Ù‹, ÙÔ ˘fiÁÂÈÔ Î·È ÙÔ ÈÛfiÁÂÈÔ ·Ú·Ì¤ÓÔ˘Ó ˆ˜ ¤¯Ô˘Ó, Ô fiÚÔÊÔ˜ ·Ó·‰È·ÌÔÚ-
ÊÒÓÂÙ·È ÛÂ ¤Ó· ÌfiÓÔÓ Â›Â‰Ô Î·È ÚÔÛÙ›ıÂÙ·È ¤Ó· ÌÈÎÚfi ‰ÒÌ· ∏ ÚfiÛ‚·ÛË ÛÙÔÓ fiÚÔ-
ÊÔ Á›ÓÂÙ·È ÌfiÓÔ ·fi ÙËÓ ÂÛˆÙÂÚÈÎ‹ ÎÏ›Ì·Î·, ÌÂ Û˘Ó¤ÂÈ· ÙËÓ Î·Ù¿ÚÁËÛË ÙË˜ ÂÍˆÙÂÚÈ-
Î‹˜ ÚfiÛıÂÙË˜ ÛÙË ‰˘ÙÈÎ‹ fi„Ë. ∞Ó·Ï˘ÙÈÎfiÙÂÚ·: 

–∆Ô ˘fiÁÂÈÔ –ÂÌ‚·‰Ô‡ 58,94 Ù.Ì.– ÚÔÙÂ›ÓÂÙ·È Ó· ‰È·ÚıÚˆıÂ› ˆ˜ ÂÚÁ·ÛÙ‹ÚÈ Û˘-
ÓÙ‹ÚËÛË˜ Î·È ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙˆÓ ÂÎıÂÌ¿ÙˆÓ. 

–∆Ô ÈÛfiÁÂÈÔ (ÂÈÎ. 10) –ÂÈÊ¿ÓÂÈ·˜ 401,43 Ù.Ì.– ı· ·ÔÙÂÏÂ›Ù·È ·fi ¤Ó·Ó ¯ÒÚÔ ÂÈ-
Ûfi‰Ô˘, ÁÎ·ÚÓÙ·ÚfiÌ·, ÁÚ·ÌÌ·ÙÂ›·, ·Ú¯Â›Ô, ¤Ó· Î·Ù¿ÛÙËÌ·, ·Ó·„˘ÎÙ‹ÚÈÔ, ÙÔ˘·Ï¤ÙÂ˜
Î·È ¤Ó·Ó ·ÓÂÏÎ˘ÛÙ‹Ú· Ô˘ ı· Ô‰ËÁÂ› ÛÙÔÓ fiÚÔÊÔ. ∏ ÍÂÓ¿ÁËÛË ÛÙÔ ÈÛfiÁÂÈÔ ÚÔÙÂ›ÓÂÙ·È
Ó· ·Ú¯›˙ÂÈ ·fi ÌÈ· ·›ıÔ˘Û· ¤ÎıÂÛË˜ ÚÔ˘¯ÈÛÌÔ‡ Î·È Â›ÏˆÛË˜ ÂÓfi˜ ˘ÓÔ‰ˆÌ·Ù›Ô˘, Ó·
Û˘ÓÂ¯›˙ÂÈ ÌÂ ¯ÒÚÔ ÛÙÔÈ¯Â›ˆÓ ÔÈÎÔÙÂ¯Ó›·˜ Î·È ÌÈ· ·›ıÔ˘Û· ÂÎ‰ËÏÒÛÂˆÓ, ·ÚÔ˘ÛÈ¿ÛÂ-
ˆÓ ‚È‚Ï›ˆÓ Î·È ‰È·Ï¤ÍÂˆÓ. ™ÙÔÓ ·ÏÈfi ¯ÒÚÔ ÙÔ˘ Ì·ÁÂÈÚÂ›Ô˘ ÚÔÙÂ›ÓÂÙ·È Ë ¤ÎıÂÛË ÂÈ-
‰ÒÓ ÔÈÎÔÛ˘ÛÎÂ˘‹˜ ÂÓÒ ÛÙÔ˘˜ ‰È·‰ÚfiÌÔ˘˜ Ë ¤ÎıÂÛË ÊˆÙÔÁÚ·ÊÈÒÓ Î·È Û¯Â‰›ˆÓ ·Ú¯Ô-
ÓÙÈÎÒÓ ÙË˜ ∫¤ÚÎ˘Ú·˜. 

–™ÙÔÓ fiÚÔÊÔ (ÂÈÎ. 11) –ÂÈÊ¿ÓÂÈ·˜ 401,43 Ù.Ì.– Ë ÍÂÓ¿ÁËÛË ı· ÍÂÎÈÓ¿ ·fi Ù· ÂÚ-
Á·ÏÂ›· ÙÔ˘ ÙÛ·ÁÎ¿ÚË, ı· Û˘ÓÂ¯›˙ÂÈ ÛÙ· ÂÚÁ·ÏÂ›· ÙÔ˘ ÛÈ‰ÂÚ¿ Î·È ÙÔ˘ ÁÏ‡ÙË, ÛÙÔ ÂÚÁ·-
ÛÙ‹ÚÈ ÙÔ˘ Û·Ì·Ú¿ Î·È ÙÔ˘ ÎÔ˘Ú¤·. ∏ ÍÂÓ¿ÁËÛË ı· ÔÏÔÎÏËÚÒÓÂÙ·È ÛÙÈ˜ ·›ıÔ˘ÛÂ˜ ÎÔ-
ÛÌËÌ¿ÙˆÓ, ˙ˆÁÚ·ÊÈÎ‹˜, ·ÁÈÔÁÚ·Ê›·˜, Û˘Ì‚ÔÏ·ÈÔÁÚ·ÊÈÎÒÓ Ú¿ÍÂˆÓ Î·È Û·Ó›ˆÓ ÂÎ-
‰fiÛÂˆÓ ‚È‚Ï›ˆÓ. 

–∆Ô ‰ÒÌ· –ÂÈÊ¿ÓÂÈ·˜ 110,93 Ù.Ì.– ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ˆ˜ ¯ÒÚÔ˜ ÁÚ·ÊÂ›ˆÓ
ÁÈ· ÙÔ˘˜ ˘Â‡ı˘ÓÔ˘˜ ÙÔ˘ ÌÔ˘ÛÂ›Ô˘. 

–√ ÂÚÈ‚¿ÏÏˆÓ ¯ÒÚÔ˜ ÌÔÚÂ› Ó· ÊÈÏÔÍÂÓ‹ÛÂÈ ·ÓÙÈÎÂ›ÌÂÓ· Î·È Ô¯‹Ì·Ù· Ï·ÔÁÚ·ÊÈ-
Î‹˜ ÛËÌ·Û›·˜ Ô˘ ‰ÂÓ Â›Ó·È Â‡ÎÔÏÔ Ó· ÛÙÂÁ·ÛÙÔ‡Ó ÛÙÔÓ ÂÛˆÙÂÚÈÎfi ¯ÒÚÔ. 
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∂ÈÎ. 10. ¶ÚfiÙ·ÛË 3: ∫¿ÙÔ„Ë ÈÛÔÁÂ›Ô˘
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∂ÈÎ. 11. ¶ÚfiÙ·ÛË 3: ∫¿ÙÔ„Ë ÔÚfiÊÔ˘
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5. ¶ÚfiÙ·ÛË ·ÔÎ·Ù¿ÛÙ·ÛË˜

™¯ÂÙÈÎ¿ ÌÂ Ù· ‰ÔÌÈÎ¿ Î·È ÔÈÎÔ‰ÔÌÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ÙÔ˘ ÎÙËÚ›Ô˘, ÙËÓ Â·Ó·ÊÔÚ¿ ÙˆÓ
fi„ÂˆÓ ÛÙËÓ ·˘ıÂÓÙÈÎ‹ ÌÔÚÊÔÏÔÁÈÎ‹ Î·Ù¿ÛÙ·ÛË, ·ÏÏ¿ Î·È ÁÈ· ÙËÓ ÈÎ·ÓÔÔ›ËÛË ÙˆÓ ÎÙÈ-
ÚÈÔÏÔÁÈÎÒÓ ··ÈÙ‹ÛÂˆÓ ÙË˜ Ó¤·˜ ¯Ú‹ÛË˜, ÚÔÙÂ›ÓÔÓÙ·È ÂÓ‰ÂÈÎÙÈÎ¿ Ù· ·Ú·Î¿Ùˆ:

– ¢ÈÂÚÂ‡ÓËÛË ÙË˜ Î·Ù¿ÛÙ·ÛË˜ ÙË˜ ıÂÌÂÏ›ˆÛË˜ Î·È ÂÓ›Û¯˘ÛË ÙˆÓ ıÂÌÂÏ›ˆÓ.

– ™˘ÓÙ‹ÚËÛË ÙÔ˘ Í‡ÏÈÓÔ˘ ·ÙÒÌ·ÙÔ˜ ÙÔ˘ ÈÛÔÁÂ›Ô˘.

– ∞Ê·›ÚÂÛË fiÏˆÓ ÙˆÓ ÚfiÛıÂÙˆÓ ÛÙÔÈ¯Â›ˆÓ Ô˘ ·ÏÏÔÈÒÓÔ˘Ó ÛËÌ·ÓÙÈÎ¿ ÙËÓ ·Ú-
¯ÈÎ‹ ÏÂÈÙÔ˘ÚÁÈÎ‹ ‰È¿ÚıÚˆÛË (Î·ÙÂ‰¿ÊÈÛË ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ ÙÔ›¯ˆÓ ÙÔ˘ ÚÒÙÔ˘
Î·È ÙÔ˘ ‰Â˘Ù¤ÚÔ˘ ÔÚfiÊÔ˘, Î·ıÒ˜ Î·È ÙÔ˘ ‰ÒÌ·ÙÔ˜, Î·ı·›ÚÂÛË ÙË˜ Ï¿Î·˜ ÙÔ˘
‰Â˘Ù¤ÚÔ˘ ÔÚfiÊÔ˘).

– ∞ÔÎ·Ù¿ÛÙ·ÛË ÙÔ˘ ÎÂÓÙÚÈÎÔ‡ ¤ÙÚÈÓÔ˘ ÎÏÈÌ·ÎÔÛÙ·Û›Ô˘ Î·È Î·Ù·ÛÎÂ˘‹ ÎÏ¿‰Ô˘
ÚÔ˜ ÙÔ ‰ÒÌ·.

– ∫·Ù·ÛÎÂ˘‹ Ê¤ÚÔ˘Û·˜ ÏÈıÔ‰ÔÌ‹˜ ÛÙÔÓ fiÚÔÊÔ.

– ∫·ı·›ÚÂÛË ÂÍˆÙÂÚÈÎ‹˜ ÎÏ›Ì·Î·˜ ·fi ÔÏÈÛÌ¤ÓÔ ÛÎ˘Úfi‰ÂÌ· (ÂÈÎ. 12).

∂ÈÎ. 12. ¶ÚfiÙ·ÛË 3: ‰˘ÙÈÎ‹ fi„Ë

– ™˘ÓÙ‹ÚËÛË ÙË˜ ÛÙ¤ÁË˜.

– ™˘ÓÙ‹ÚËÛË ÙˆÓ ·˘ıÂÓÙÈÎÒÓ ÎÔ˘ÊˆÌ¿ÙˆÓ ÛÙÔ ÈÛfiÁÂÈÔ Î·È Î·Ù·ÛÎÂ˘‹ ·ÓÙ›ÛÙÔÈ-
¯ˆÓ ÛÙÔÓ fiÚÔÊÔ.

– ∞ÔÎ·Ù¿ÛÙ·ÛË ÙˆÓ ÂÈÌ¤ÚÔ˘˜ ÛÙÔÈ¯Â›ˆÓ ÙˆÓ fi„ÂˆÓ.
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– ™˘ÓÙ‹ÚËÛË ÙÔ˘ ÂÛˆÙÂÚÈÎÔ‡ ‰È·ÎfiÛÌÔ˘ ÛÙÔ ¯ÒÚÔ ÙË˜ ÂÈÛfi‰Ô˘ Î·È ÙÔ˘ ÎÏÈÌ·ÎÔ-
ÛÙ·Û›Ô˘.

– ∞ÔÎ·Ù¿ÛÙ·ÛË ÙÔ˘ ÎÙÈÛÙÔ‡ ÊÔ‡ÚÓÔ˘ ÛÙÔ Ì·ÁÂÈÚÂ›Ô Î·È Û˘ÓÙ‹ÚËÛË ÙË˜ ÂÛÙ›·˜
ÛÙÔ ÈÛfiÁÂÈÔ.

– ∫·Ù·ÛÎÂ˘‹ ÏÂ‚ËÙÔÛÙ·Û›Ô˘ ÛÙÔ ˘fiÁÂÈÔ.

– ∫·Ù·ÛÎÂ˘‹ Ó¤·˜ ËÏÂÎÙÚÈÎ‹˜ ÂÁÎ·Ù¿ÛÙ·ÛË˜.

– ∫·ı·ÚÈÛÌfi˜ Î·È ‰È·ÌfiÚÊˆÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ¯ÒÚÔ˘.

6. ™˘ÌÂÚ¿ÛÌ·Ù·

∫·Ù¿ ÙËÓ Â·Ó·¯ÚËÛÈÌÔÔ›ËÛË ÂÓfi˜ ÈÛÙÔÚÈÎÔ‡ ÎÙËÚ›Ô˘ ¯ˆÚ›˜ ¯Ú‹ÛË, Û˘Ó‹ıˆ˜ ÙÔ
›‰ÈÔ ÙÔ Î¤Ï˘ÊÔ˜ «ı¤ÙÂÈ Ù· fiÚÈ· ÙË˜ Â¤Ì‚·ÛË˜» (∑‹‚·˜, 1997: 93), ÂÓÒ Ë ı¤ÛË ÙÔ˘ ÛÙÔÓ
ÔÏÂÔ‰ÔÌÈÎfi ÈÛÙfi Î·È ÁÂÓÈÎfiÙÂÚ· ÙÔ ÈÛ¯‡ÔÓ ÓÔÌÈÎfi Ï·›ÛÈÔ ˘·ÁÔÚÂ‡Ô˘Ó ÙÈ˜ ‰˘Ó·Ù¤˜
¯Ú‹ÛÂÈ˜. ∂ÈÚfiÛıÂÙ·, Ù· ÎÚÈÙ‹ÚÈ· ÂÈÏÔÁ‹˜ ÙÔ˘˜ Î·È Ô ÙÚfiÔ˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ ‰È·-
ÌÔÚÊÒÓÔÓÙ·È Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ·Ú¯¤˜ Î·È ÙÔ˘˜ Î·ÓfiÓÂ˜ Ô˘ ‰È¤Ô˘Ó ÙËÓ ÚÔÛÙ·Û›· ÙË˜
·Ú¯ÈÙÂÎÙÔÓÈÎ‹˜ ÎÏËÚÔÓÔÌÈ¿˜ ÛÂ Â˘Úˆ·˚Îfi Î·È ‰ÈÂıÓ¤˜ ·›Â‰Ô, fiˆ˜ Î·È ÌÂ ÙËÓ
ÂÌÂÈÚ›· ·fi ·Ó¿ÏÔÁÂ˜ ÂÊ·ÚÌÔÁ¤˜.

™ÙËÓ ÂÚ›ÙˆÛË ÙË˜ ·ÏÏ·Á‹˜ ÙˆÓ ¯Ú‹ÛÂˆÓ ÂÓfi˜ ÈÛÙÔÚÈÎÔ‡ ÎÙËÚ›Ô˘, ÙÔ Úfi‚ÏËÌ·
Â›Ó·È ÂÚÈÛÛfiÙÂÚÔ Û‡ÓıÂÙÔ, ·ÊÔ‡ Ú¤ÂÈ Ó· ·Ô‰ÂÈ¯ıÂ› Ë ·Ó·ÁÎ·ÈfiÙËÙ· ÙË˜ ÌÂÙ·‚ÔÏ‹˜
Î·È Ù· Û˘ÓÂ·ÁfiÌÂÓ· ÔÊ¤ÏË –ÛÂ ÔÈÎÔÓÔÌÈÎfi, ÎÔÈÓˆÓÈÎfi Î·È ÔÏÈÙÈÛÌÈÎfi Â›Â‰Ô– ·fi
ÙËÓ ÂÓ¤ÚÁÂÈ· ·˘Ù‹. 

∏ ÚfiÙ·ÛË ÂÈÛ·ÁˆÁ‹˜ Ó¤·˜ ¯Ú‹ÛË˜ ÛÙËÓ ÔÈÎ›· ¢·ÏÏÈ¤ÙÔ˘ ‚·Û›˙ÂÙ·È ÛÙ· ÚÔËÁÔ‡-
ÌÂÓ· Î·È Û˘Ó‰˘¿˙ÂÈ ÙËÓ ÚÔÛÙ·Û›· ÙË˜ ÈÛÙÔÚÈÎfiÙËÙ·˜ Î·È ÙËÓ ·Ó¿‰ÂÈÍË ÙË˜ ·Ú¯ÈÙÂÎÙÔ-
ÓÈÎ‹˜ ·Í›·˜ ÙÔ˘ ÎÙËÚ›Ô˘ ÌÂ ÌÈ· ÎÔÈÓˆÓÈÎ¿ ·Ó·ÁÎ·›· Î·È ÔÈÎÔÓÔÌÈÎ¿ ‚ÈÒÛÈÌË ¯Ú‹ÛË,
Û˘ÓÂÈÛÊ¤ÚÔÓÙ·˜ ÛÙÔÓ ÂÌÏÔ˘ÙÈÛÌfi ÙÔ˘ ÔÏÈÙÈÛÙÈÎÔ‡ ·Ôı¤Ì·ÙÔ˜ Î·È Î·Ù¿ Û˘Ó¤ÂÈ·
ÛÙËÓ ·Ó¿Ù˘ÍË ÙÔ˘ ÈÛÙÔÚÈÎÔ‡ Î¤ÓÙÚÔ˘ ÙË˜ ∫¤ÚÎ˘Ú·˜. ∞fi ÙËÓ ¿ÏÏË, ÌÔÚÂ› Ó· Â›Ó·È
ÂÊ·ÚÌfiÛÈÌË ÌÂ ÙËÓ ÚfiÎÏËÛË ÙË˜ Û˘ÓÂÚÁ·Û›·˜ ÙÔ˘ ‰ËÌfiÛÈÔ˘ ÙÔÌ¤· ÌÂ È‰ÈˆÙÈÎÔ‡˜ ÊÔ-
ÚÂ›˜ ÁÈ· ÙËÓ ¯ÚËÌ·ÙÔ‰fiÙËÛË Î·È ÙËÓ ˘ÏÔÔ›ËÛ‹ ÙË˜.
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™ËÌÂÈÒÛÂÈ˜

1 √ πˆ¿ÓÓË˜ ¢·ÏÏÈ¤ÙÔ˜ ·Ó·Ê¤ÚÂÙ·È ÛÙÈ˜ ËÁ¤˜ ˆ˜ ÂÍ¤¯Ô˘Û· ÎÂÚÎ˘Ú·˚Î‹ ÚÔÛˆÈ-
ÎfiÙËÙ·. ∂›Ó·È Ô È‰Ú˘Ù‹˜ ÙÔ˘ ÚÒÙÔ˘ ÂÚÁÔÛÙ¿ÛÈÔ˘ ·ÏÂ‡ÚˆÓ Î·È ˙˘Ì·ÚÈÎÒÓ ÛÙËÓ
∂ÏÏ¿‰· (∆Û·ÓÙ·Ú›‰Ë˜, 1992: 57). 

2. √ πˆ¿ÓÓË˜ ¢·ÏÏÈ¤ÙÔ˜, ÌÂ È‰Èfi¯ÂÈÚË ‰È·ı‹ÎË Ô˘ ¤¯ÂÈ Û˘ÓÙ·¯ıÂ› ÛÙÈ˜ 14 πÔ˘Ï›Ô˘
1964, ÎÏËÚÔ‰fiÙËÛÂ Ù· ÙÌ‹Ì·Ù· ·˘Ù¿ ÙË˜ ÂÚÈÔ˘Û›·˜ ÙÔ˘ ÛÙÔÓ ¢‹ÌÔ ∫ÂÚÎ˘Ú·›ˆÓ.
°È· ÙÔ ÎÏËÚÔ‰fiÙËÌ· ·˘Ùfi, ·ÏÏ¿ Î·È ÁÈ· Ï‹ıÔ˜ ¿ÏÏˆÓ ‰ˆÚÂÒÓ ÙÔ˘ ÛÙËÓ fiÏË ÙË˜
∫¤ÚÎ˘Ú·˜, Ô ¢‹ÌÔ˜ ÙÔÓ ·Ó·Î‹Ú˘ÍÂ ÛÂ «ÌÂÁ¿ÏÔ Â˘ÂÚÁ¤ÙË» ÙÔ 1966 (∆Û·ÓÙ·Ú›‰Ë˜,
1992: 57).  

3. ∆Ô ‚·ÛÈÎfi ˘ÏÈÎfi ·˘ÙÔ‡ ÙÔ˘ ¿ÚıÚÔ˘ ÚÔ¤Ú¯ÂÙ·È ·fi ÙËÓ Ù˘¯È·Î‹ ÂÚÁ·Û›· ÌÂ ı¤Ì·
«∂ÈÛ·ÁˆÁ‹ Ó¤·˜ ¯Ú‹ÛË˜ ÛÙËÓ Î·ÙÔÈÎ›· ¢·ÏÏÈ¤ÙÔ˘ ÙÔ˘ ÈÛÙÔÚÈÎÔ‡ Î¤ÓÙÚÔ˘ ÙË˜ ∫¤Ú-
Î˘Ú·˜» Ô˘ ÂÎÔÓ‹ıËÎÂ ·fi ÙËÓ ™˘ÚÈ‰Ô‡Ï· ∫ÔÓÈ‰¿ÚË –ÛÔ˘‰¿ÛÙÚÈ· ÙÔ˘ ∆Ì‹-
Ì·ÙÔ˜ ¶ÔÏÈÙÈÎÒÓ ¢ÔÌÈÎÒÓ ŒÚÁˆÓ ÙË˜ ™¯ÔÏ‹˜ ∆Â¯ÓÔÏÔÁÈÎÒÓ ∂Ê·ÚÌÔÁÒÓ ÙÔ˘ ∆∂π
¶ÂÈÚ·È¿– Î·Ù¿ ÙÔ ·Î·‰ËÌ·˚Îfi ¤ÙÔ˜ 2005-06 ÌÂ ÂÈ‚Ï¤Ô˘Û· ÙËÓ ÚÒÙË Û˘ÁÁÚ·-
Ê¤·, Î·È ˘ÔÛÙËÚ›¯ıËÎÂ ÙÔÓ πÔ‡ÓÈÔ ÙÔ˘ 2006. √È ÊˆÙÔÁÚ·Ê›Â˜ Î·È Ù· Û¯¤‰È· ÚÔ-
¤Ú¯ÔÓÙ·È ·fi ÙËÓ ›‰È· ÂÚÁ·Û›·.  

4. ∆Ô ÎÙ‹ÚÈÔ Â›Ó·È ¤Ó· ·fi Ù· 14 ·ÓÙÈÚÔÛˆÂ˘ÙÈÎ¿ ÈÛÙÔÚÈÎ¿ ‰Â›ÁÌ·Ù· ÙÔ˘ ÎÙÈÛÌ¤ÓÔ˘
ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙË˜ ¶·ÏÈ¿˜ ¶fiÏË˜ ÙË˜ ∫¤ÚÎ˘Ú·˜, Ù· ÔÔ›· Û˘ÁÎÚfiÙËÛ·Ó ÙÔ ·ÓÙÈ-
ÎÂ›ÌÂÓÔ ‰ÈÂÚÂ‡ÓËÛË˜ –ÁÈ· ÙËÓ ÂÏÏËÓÈÎ‹ ÏÂ˘Ú¿– ÙÔ˘ ¢È·ÂÚÈÊÂÚÂÈ·ÎÔ‡ ¶ÚÔÁÚ¿Ì-
Ì·ÙÔ˜ «∂·‡ÏÂÈ˜, ·Ú¯ÔÓÙÈÎ¿ Î·È Î¿ÛÙÚ·: Û˘Ì‚·Ù¤˜ ¯Ú‹ÛÂÈ˜, ·ÍÈÔÏfiÁËÛË Î·È ·Ô-
‰ÔÙÈÎ‹ ‰È·¯Â›ÚÈÛË», Ô˘ ÂÎÔÓ‹ıËÎÂ –ÌÂ Û˘ÓÙÔÓÈÛÙ‹ ÙÔ ∆Ì‹Ì· ¶ÔÏÈÙÈÛÌÔ‡ ÙË˜ ¶Â-
ÚÈÊ¤ÚÂÈ·˜ ÙÔ˘ Veneto– ÛÙËÓ Î·ÙËÁÔÚ›· ÙˆÓ Interreg III B CADSES ÛÙËÓ ÂÚ›Ô‰Ô
2004-06 ÌÂ ÙÂ¯ÓÈÎ‹ ˘Â‡ı˘ÓË ÙËÓ ÚÒÙË Û˘ÁÁÚ·Ê¤· (www.villas-eu.org). ∆Ô Î¤ÓÙÚÔ
‚¿ÚÔ˘˜ ÙÔ˘ ¶ÚÔÁÚ¿ÌÌ·ÙÔ˜ Â›Ó·È Ë ·Ó·˙‹ÙËÛË Î·ÈÓÔÙfiÌˆÓ Ï‡ÛÂˆÓ ÁÈ· ÙËÓ ·Ô‰Ô-
ÙÈÎ‹ Â·Ó·¯ÚËÛÈÌÔÔ›ËÛË ÙË˜ ·Ú¯ÈÙÂÎÙÔÓÈÎ‹˜ ÎÏËÚÔÓÔÌÈ¿˜, ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙÔ˘
Û˘Ó‰˘·ÛÌÔ‡ ÙË˜ ÔÈÎÔÓÔÌÈÎ‹˜ ‰È·¯Â›ÚÈÛË˜ Î·È ÙË˜ ·Ó¿‰ÂÈÍË˜ ÙÔ˘ ÔÏÈÙÈÛÌÔ‡ ÛÂ Â-
ÚÈÊÂÚÂÈ·Îfi Â›Â‰Ô (ª·ÏÈÎÔ‡ÙË, 2006). ∏ ÂÈÏÔÁ‹ ÙÔ˘ ÂÍÂÙ·˙fiÌÂÓÔ˘ ÎÙËÚ›Ô˘ ˘·-
ÁÔÚÂ‡ıËÎÂ ·fi ÙÔ ÌÈÎÙfi È‰ÈÔÎÙËÛÈ·Îfi ÙÔ˘ Î·ıÂÛÙÒ˜, ÙËÓ ·ÓÙÈÚÔÛˆÂ˘ÙÈÎfiÙËÙ¿
ÙÔ˘ ˆ˜ ÚÔ˜ Ù· ·Ú¯ÈÙÂÎÙÔÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿, ÙË ı¤ÛË ÙÔ˘ ÛÙÔÓ ·ÛÙÈÎfi ÈÛÙfi Î·È
ÙÔÓ ‚·ıÌfi ˘Ô‚¿ıÌÈÛ‹˜ ÙÔ˘ ·fi ÙÈ˜ ·‰fiÎÈÌÂ˜ ÂÂÌ‚¿ÛÂÈ˜ Î·È ÙÈ˜ ·Î·Ù¿ÏÏËÏÂ˜ ¯Ú‹-
ÛÂÈ˜.
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A Biocybernetic Model for Anaemia Diagnosis
Based on Fuzzy Cognitive Maps

Stavroula Barbounaki
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Abstract

This paper suggests the development and use of fuzzy cognitive maps (FCM) for
tackling medical diagnosis problems. This research illustrates the modelling, problem
solving and diagnosis potential of FCM with a real case for diagnosing anaemia. The
paper considers a data set collected from medical data sources. It applies FCM in order
to support biocybernetic hybrid decision making process in the sense that it utilises
intelligent methods and manipulates uncertain data. The main objective of building a
cognitive map around a problem is to be able to predict the outcome by letting the
relevant issues interact with one another. These predictions can be used for finding out
whether a decision made by someone is consistent with the whole collection of stated
causal assertions. This study investigates the use of FCM in anaemia diagnosis for children
older than 0.5 year of age. Newborns are excluded from our study, as immediately after
birth, the Hb concentration presents perturbations. A system that implements the
proposed methodology is developed and tested for its accuracy and validity.

¶ÂÚ›ÏË„Ë

∆Ô ¿ÚıÚÔ ·˘Ùfi ÚÔÙÂ›ÓÂÈ ÙËÓ ·Ó¿Ù˘ÍË Î·È ÙË ¯Ú‹ÛË ÙˆÓ ÁÓˆÛÙÈÎÒÓ ¯·ÚÙÒÓ
·Û·ÊÔ‡˜ ÏÔÁÈÎ‹˜ ÁÈ· ÙËÓ ·ÓÙÈÌÂÙÒÈÛË È·ÙÚÈÎÒÓ ‰È·ÁÓˆÛÙÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ. ∏
¤ÚÂ˘Ó· ·˘Ù‹ ·ÚÔ˘ÛÈ¿˙ÂÈ ÙË ‰˘Ó·ÌÈÎ‹ ÙˆÓ ÁÓˆÛÙÈÎÒÓ ¯·ÚÙÒÓ ·Û·ÊÔ‡˜ ÏÔÁÈÎ‹˜
Ì¤Û· ·fi ÙË ÌÔÓÙÂÏÔÔ›ËÛË, ÙË ‰È¿ÁÓˆÛË Î·È ÙËÓ Â›Ï˘ÛË È·ÙÚÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ.
∂Ó‰ÂÈÎÙÈÎ¿ ÂÍÂÙ¿˙ÂÙ·È Ë ‰È¿ÁÓˆÛË ÙË˜ ·Ó·ÈÌ›·˜. ∆Ô ¿ÚıÚÔ ‚·Û›˙ÂÙ·È ÛÂ ‰Â‰ÔÌ¤Ó·
Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi ‰È¿ÊÔÚÂ˜ È·ÙÚÈÎ¤˜ ËÁ¤˜. ∏ ÂÚÁ·Û›· ·˘Ù‹ ·ÊÔÚ¿ ÛÙËÓ
ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÁÓˆÛÙÈÎÒÓ ¯·ÚÙÒÓ ·Û·ÊÔ‡˜ ÏÔÁÈÎ‹˜ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ÌÔÓÙ¤ÏˆÓ
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Ì¤Ûˆ Â˘Ê˘ÒÓ ÌÂıfi‰ˆÓ ‰È·¯Â›ÚÈÛË˜ ·‚¤‚·ÈˆÓ ‰Â‰ÔÌ¤ÓˆÓ, ·Ô‚Ï¤ÔÓÙ·˜ ÛÙËÓ
ÂÓ›Û¯˘ÛË ÙË˜ ‚ÈÔÎ˘‚ÂÚÓËÙÈÎ‹˜ ˘‚ÚÈ‰ÈÎ‹˜ ‰È·‰ÈÎ·Û›·˜ Ï‹„Ë˜ ·ÔÊ¿ÛÂˆÓ. √ ‚·ÛÈÎfi˜
ÛÎÔfi˜ ÙË˜ Û¯Â‰›·ÛË˜ ÂÓfi˜ ÁÓˆÛÙÈÎÔ‡ ¯¿ÚÙË Â›Ó·È Ë ÈÎ·ÓfiÙËÙ· Ó· ÚÔ‚Ï¤ÂÈ ÙÔ
·ÔÙ¤ÏÂÛÌ· ÂÍÂÙ¿˙ÔÓÙ·˜ ÙËÓ ·ÏÏËÏÂ›‰Ú·ÛË ÙˆÓ ‰È·ÊfiÚˆÓ ·Ú·Ì¤ÙÚˆÓ ÌÂÙ·Í‡
ÙÔ˘˜. √È ÚÔ‚Ï¤„ÂÈ˜ ·˘Ù¤˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÂÍÂÙ·ÛÙÂ› Î·Ù¿ fiÛÔ
ÌÈ· ·fiÊ·ÛË Ô˘ Ï·Ì‚¿ÓÂÙ·È Â›Ó·È Û˘Ì‚·Ù‹ ÌÂ ÙÔ Û‡ÓÔÏÔ ÙˆÓ ÛÙÔÈ¯Â›ˆÓ Ô˘ ¤¯Ô˘Ó
·Ú¯ÈÎ¿ ‰ËÏˆıÂ› Î·È ·ÈÙÈÔÏÔÁËıÂ›. ∏ ¤ÚÂ˘Ó· ·˘Ù‹ ·ÊÔÚ¿ Â›ÛË˜, ÛÙË ¯Ú‹ÛË ÙˆÓ
ÁÓˆÛÙÈÎÒÓ ¯·ÚÙÒÓ ·Û·ÊÔ‡˜ ÏÔÁÈÎ‹˜ ÁÈ· ÙË ‰È¿ÁÓˆÛË ÙË˜ ·Ó·ÈÌ›·˜ ÛÂ ·È‰È¿
ËÏÈÎ›·˜ 6 ÌËÓÒÓ Î·È ¿Óˆ. ∆· ÓÂÔÁÓ¿ ¤¯Ô˘Ó ÂÍ·ÈÚÂıÂ› ·fi ÙËÓ ¤ÚÂ˘Ó¿ Î·ıÒ˜ ·Ì¤Ûˆ˜
ÌÂÙ¿ ÙË Á¤ÓÓËÛ‹ ÙÔ˘˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ‰È·Ù·Ú·¯¤˜ ÛÙË Û˘ÁÎ¤ÓÙÚˆÛË ÙË˜
·ÈÌÔÛÊ·ÈÚ›ÓË˜. ŒÓ· Û‡ÛÙËÌ· ‚·ÛÈÛÌ¤ÓÔ ÛÙËÓ ÚÔÙÂÈÓfiÌÂÓË ÌÂıÔ‰ÔÏÔÁ›·
·Ó·Ù‡¯ıËÎÂ Î·È ÂÏ¤Á¯ıËÎÂ ˆ˜ ÚÔ˜ ÙËÓ ·ÎÚ›‚ÂÈ· Î·È ÙËÓ ÂÁÎ˘ÚfiÙËÙ¿ ÙÔ˘.

Keywords:

Fuzzy Cognitive Maps, Biocybernetic Modelling, Medical Diagnosis, Intelligent Systems.

1. Introduction to Fuzzy Logic

Fuzzy logic provides an inference mechanism that enables approximate human
reasoning capabilities to be applied to decision making and knowledge-based systems.
The theory of fuzzy logic provides the mathematical foundation to capture the
uncertainties associated with problem formulation and with human cognitive processes,
such as thinking and reasoning. The conventional approaches to knowledge repre-
sentation based on first order logic and classical probability theory do not provide an
appropriate conceptual framework for dealing with the representation of imprecise and
non categorical knowledge.

Fuzzy sets were introduced by (Zadeh, 1965) as a formalism that can represent and
manipulate problems that are ill - structured due to the uncertainty that characterises
them. It was specifically designed to mathematically represent uncertainty and
vagueness and to provide formalized tools for dealing with the imprecision intrinsic to
many problems. Fuzzy sets have been proposed to deal with qualitative terms or
linguistic variables such as tall person, very tall person, etc. by using membership
functions. Decision makers develop a mental model that is a representation of a problem
they are about to tackle, and can be considered as a structure that connects concepts and
their interrelationships. The use of qualitative terms such as ‘very good’ or ‘poor’,
‘normal’ or ‘pathological’, ‘low’ or ‘high’ can help decision makers comprehend a
problem better and express their suggestions with respect to the solutions in a way that
reflects their mental model.
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Human brain by using imprecise terms such as ‘better’ or ‘worse’, ‘high’ or ‘low’ can
comprehend and devise solutions to complex problems. In a similar way fuzzy logic
attempts, to ‘simulate’ the human mind in order to improve the cognitive modelling of a
problem (Zadeh, a, b, 1992; Craiger, 1994; Fu, 1991). The strengths of the fuzzy logic are
various:

� It provides a mathematical framework to encode vagueness and imprecision.
� It provides flexibility and autonomy. 
� It allows the computer-based decision support systems to behave less precisely

and logically improving the objectiveness of the decisions.

The notion of an infinite-valued logic was introduced in (Zadeh, 1965) seminal work
“Fuzzy Sets” where he described the mathematics of fuzzy set theory. This theory
proposes that membership functions (Zimmermann, 1991) represent linguistic variables
i.e. fuzzy sets, by assigning a number over the range of real numbers [0, 1]. If an element
does not belong to the fuzzy set with certainty, it is then assigned with 0, which represents
the false and if an element certainly belongs to the fuzzy set, it is then assigned to 1, which
represents the true. Every element, which is a member of a fuzzy set, has some grade of
membership. The function that associates a number to each element (x) of fuzzy set (A)
of the universe (X) is called membership function Ì(x)A, x�X.

As for example the values of ‘haematocrit’ variable can range from ‘low haematocrit’
to ‘high haematocrit’. That creates the need to express the grade or degree of the
‘haematocrit’ variable. A real number then can be assigned between 0 and 1. The grade 1
means that a person’s haematocrit completely belongs to the set of ‘high values of
haematocrit’ and 0 denotes the opposite.

Figure 1: Assigning membership degrees to values of haematocrit

Elements of a fuzzy set are taken from a universe of discourse. The universe contains
all the elements that can come into consideration. A fuzzy set is a collection of pairs
A � {xi , Ì(xi )}.  Item x belongs to the universe and Ì(x) is its grade of membership in
A. It is often easy to think of a set A just as a vector or an array · � (Ì(x1),
Ì(x2),…,Ì(xn )). Operations on fuzzy sets are based on their membership functions. An
operation between one or more fuzzy sets creates a new one with its own membership
function.
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1.1 Fuzzy Logic Applications

Fuzzy logic expands to a great number of applications from power utilities and glass
processing to washing machines and videos. Medical, financial, supply chain management,
decision support systems in various business areas (Umbers and King, 1980) and
E–Commerce are also areas of increasing interest for applying fuzzy logic techniques.

Many applications of fuzzy logic have been presented in the emerging field of Internet
and E-Commerce. A fuzzy logic based system is proposed for the assessment of the level
of trust in Business - to-Consumer (B2C) transactions. Factors such as security,
familiarity and design are translated into fuzzy sets, which represent the human reasoning
about e-commerce transactions (Iacobucci et al., 1994). Online service can be used from
different people for different reasons fuzzy clustering can also be a useful tool to discover
similar groups of potential users (Kim and Park, 1999). In project risk assessment in new
e-commerce development projects, a fuzzy Decision Support System (DSS) is been
suggested (Kosko, 1986). The bankruptcy of many ‘dot.com’ companies in the early of
2000s has caused questions about the effectiveness of e-marketplaces. A DSS is based on
multi -criteria analysis and fuzzy logic has been proposed for the evaluation of an
appropriate digital market under uncertain conditions (Kosko, 1997). In the area of
financial analysis (Iwaarden et al., 2004), supply chain management (SCM) (Jarvenpaa
and Todd, 1997), transportation for reducing cost and improving services (Johnson and
Grayson, 2000), personnel assessment and to improve the rating method of judgements
(Kaynama and Black, 2000), fuzzy systems have been developed and suggested for use.

In the field of medical diagnosis a computer based medical diagnosis system has been
proposed (Jacoby and Kyner, 1973). This approach uses fuzzy logic, to represent
uncertainty better in order to improve diagnosis accuracy in a clinical context. 

1.2 Fuzzy cognitive maps

This paper suggests the development of a Fuzzy Cognitive Map (FCM) system for
medical diagnosis. Cognitive maps (Axelrod, 1976; Eden, 1990) are a collection of nodes
linked by some arcs or edges. The nodes represent concepts or variables relevant to a
given domain. The causal links between these concepts are represented by the edges. The
edges are directed to show the direction of influence. Apart from the direction, the other
attribute of an edge is its sign, which can be positive (a promoting effect) or negative (an
inhibitory effect). A cognitive map has only two basic types of elements: Concepts and
Causal Beliefs. The concepts are represented as variables and the causal beliefs as
relationships among variables. Cognitive maps allow variables to be:

➢ Continuous, such as an amount of something,

➢ Ordinal, i.e. more or less of something,
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➢ Dichotomous, i.e. to show the existence or not of something.

Fuzzy cognitive maps (Kosko, 1986; Caudill, 1990) were proposed as an extension of
cognitive maps. The term fuzzy cognitive map was introduced in (Kosko, 1986) to
describe a cognitive map model with two significant characteristics:

➢ Causal relationships between nodes are fuzzified. Instead of only using signs to
indicate positive or negative causality, a number is associated with the causal link
to express the degree of relationship between two concepts.

➢ The system is dynamic, that is, it evolves with time. It involves feedback, where the
effect of change in a concept node may affect other concept nodes, which in turn
can affect the node initiating the change.

According to (Kosko, 1986), the interconnection strength between two nodes Ci and
Cj is eij , with eij , taking on any value in the range –1 to 1. Values –1 and 1 represent,
respectively, full negative and full positive causality; zero denotes no causal effects and
all other values correspond to different fuzzy levels of causal effects (Kosko, 1986; Taber
1991; McNeill and Thro, 1994). In general, a FCM is described by a connection matrix E
whose elements are the connection strengths (or weights) eij . The element in the ith row
and jth column of matrix E represents the connection strength of the link directed out of
node Ci and into Cj . If the value of this link takes on discrete values in the set {–1,0,1},
it is called a simple FCM. The concept values of nodes C1, C2,…,Cn (where n is the
number of concepts in the problem domain) together represent the state vector C. Figure
2 shows a graphical representation of a FCM (Kardaras and Karakostas, 1999).

Figure 2: Example of a Fuzzy Cognitive Map

The terms ‘strong’, ‘moderate’, etc. are the fuzzy weights, which show the beliefs of
the decision-makers with respect to the strength of the impact between two linked
concepts.
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Each weight (e.g. strong, weak, etc.) in the FCM is a fuzzy set, which is characterised
by its membership function.

In the example FCM shown in figure 2, node C2 relates to the 2nd component of the
state vector and the state [0 1  0  0  0  0  0 ] indicates the event “C2” has happened. To
let the system evolve, the state vector C is passed repeatedly through the FCM
connection matrix E. This involves multiplying C by E, and then transforming the result
as follows: 

C(k � 1) � T [C(k) � E],

where C(k) is the state vector of concepts at some discrete time k, T is the thresholding
or nonlinear transformation function, and E is the FCM connection matrix. 

With a thresholding transformation function, the FCM reaches either one of two states
after a number of passes. It settles down to a fixed pattern of node values –the so-called
hidden pattern or fixed-point attractor. Alternatively, it keeps cycling between a number
of fixed states –known as the limit cycle. With a continuous transformation function, a
third possibility known as the chaotic attractor (Elert, 1999) exists, when instead of
stabilising, the FCM continues to produce different state vector values for each cycle.

Cognitive maps have been developed in simulation (Fu, 1991), organisational
strategies modelling (Paradise, 1992), support for strategic problem formulation and
decision analysis (Warren, 1995; Heintz and Acar, 1992, Klein and Cooper, 1982;
Diffenbach, 1982; Fiol, 1992; Eden and Ackermann, 1993), knowledge bases construction
(Taber, 1991; Niwa, 1986; Nakamura et al., 1982; Silva, 1995), managerial problems
diagnosis (Mohammed et al., 1988; Carrico and Guimaraes, 1997), failure modes effects
analysis (Pelaez and Bowles, 1995), modelling of social and psychological processes
(Craiger and Coovert, 1994; Craiger, 1994), modelling virtual worlds and analysis of their
behaviour (Dickerson and Kosko, 1994), requirements analysis (Montazemi and Conrath,
1986) and systems requirements specification (Downing and Fickas, 1992). Extended
FCMs, which consider time relationships have also been proposed (Park and Kim, 1995). 

2. An Algorithm for Developing a FCM-based model for 

Anaemia Diagnosis

The system presented in this paper is designed to analyse medical data and to suggest
whether there is a case of anaemia as well as to determine the type of anaemia. Anaemia
is defined as a reduction in red blood cell (RBC) mass or as a lowered concentration of
haemoglobin in blood, resulting in a decrease in the oxygen-carrying capacity of it. The
proposed approach investigates the use of FCM in anaemia diagnosis for children older
than 0.5 year of age. Newborns are excluded from our study, as immediately after birth,
the Hb concentration presents perturbations. The system uses knowledge about anaemia
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represented as a FCM and allows for personal medical examinations’ data to be analysed. 
The exact range of normal values for a given anaemia factor is not well -defined

among the medical community. Hence, values found that are near the upper or lower
normal limits can be misinterpreted, possibly leading to false diagnosis. The proposed
approach suggests the use of FCM in medical diagnosis problems as well as it provides the
theoretical and the technological foundation for considering and resolving contradicting
diagnoses resulting from different medical experts. The characterization and the accurate
determination of anaemia’s type in children are very important as they influence the
decision making process and specify patients treatment planning. 

The steps of the proposed approach follow:

➢ Step 1: FCM modelling for Anaemia.

➢ Step 2: Fuzzification of Medical Data.

➢ Step 3: Analyse data with matrix multiplication.

➢ Step 4: If anaemia is diagnosed then invoke the FCM and specify type of anaemia.

➢ Step 5: Repeat for every medical expert involved in diagnosis and resolve any
contradicting diagnoses.

➢ Step 6: Suggest final diagnosis.

The following sections exemplify the steps of the proposed approach.

2.1 Step 1: FCM Modelling for Anaemia

The proposed approach considers the following FCMs:

➢ One FCM that represents medical data that leads to the anaemia diagnosis.

➢ A FCM for each anaemia type and sorts. All FCM are integrated to one. This FCM
is invoked after and if anaemia is diagnosed. Its purpose is to suggest the type of
anaemia.

All FCMs are implemented as matrices. An (n � n) matrix, where (n) is the number
of factors that represents the medical data regarding the anaemia diagnosis problem. The
FCM models can be produced based on the medical theories and models. Additionally, a
FCM can be formed from medical experts’ knowledge and beliefs, which can be captured
through interviews sessions. FCM can also be specified based on research and statistical
analysis of medical data. A thorough analysis of the relevant medical literature reveals the
main factors, which consist the variables set considered in the FCM. In the graphical
representation of the FCM these variables are shown as the nodes of the FCM graph.
After the consideration of the FCM concepts, a series of interviews with medical experts
were organised and took place so that the variables set can be finalised and their
relationships can be formed. During this research, several experts from different medical
background with respect to anaemia, were interviewed. Each one of them could possibly 
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recommend a different set of variables and relationships among them, thus resulting to a
possibly different FCM. The experts were presented a matrix with the concepts during the
interview session and they were asked if they would agree that each one of the concepts
would affect their decision regarding anaemia diagnosis. After the concepts set was
finalised the experts were asked to determine they relationships among the variables i.e.
to specify how and how strongly each factors would affect the others. These relationships
were weighted with linguistic variables i.e. fuzzy weights in order to determine the relative
importance of each one of the relationships. The same procedure was followed for all the
experts. This study amalgamates the views of three experts in a FCM. The proposed
approach applies a weighted function as this paper explains later in order to resolve any
contradicting views on behalf of the experts. Therefore, the factors considered are the
‘haemoglobin’- ‘Hb’, ‘haematocrit’- ‘Ht’, ‘RBC count’- ‘RBC’, ‘ferritin’, the ‘age’ of a
person, etc. as well as the ‘Anaemia’ variable which value will determine anaemia’s
existence or not. Figure 3 shows a graphical representation of a subset of the anaemia
FCM.

The FCM in the above figure reads that in order to diagnose anaemia the existence
of ‘low haemoglobin’ (Low Hb), or ‘low haematocrit’ (Low Ht), or ‘low number of
red blood cells’ (Low RBC) or all the above, is required. The FCM also shows that Hb
depends on Age and Sex. In modelling terms, the FCM considers the fuzzy sets
LowHb_for_age_up_to_5, LowHb_for_age_up_to 8, and LowHb_ for_age_up_to 12
that indicate whether Hb is low considering the age of the child. Different value ranges
of Hb for different age groups define Hb as low or not. The fuzzification process
allows, during modelling, to specify the extent to which a child of, for example, 5.8
years of age belongs to each one of the fuzzy sets that indicate age. The fuzzification
process (see Step 2) returns for each set of age a membership value that belongs to
the interval [0,1 ]. For example, a 5.8 years of age child belongs to the fuzzy set
Age_5.0_7.9 and the fuzzification process returns its membership value of 1.
Furthermore, for the same case, fuzzification returns a value within [0,1 ] and
indicates the extent to which the corresponding Hb value belongs to the fuzzy set
LowHb_ for_age_up_to 8. 

For the age groups of 12 to 14.9 and 15 to 17 years of age, there is need to consider
the sex of the child as well (Blackman and Gonzales del Rey, 2005). For this reason, the
FCM considers Female and Male as two sets that need not to be fuzzy sets but crisp ones.
The differentiation of the sex specifies different value range for Hb as shown in the FCM
above.

The proposed approach considers four grades of anaemia that is four fuzzy sets defined
on the anaemia variable. These fuzzy sets are Mild, Moderate, Severe and Very Severe
Anaemia. 

Figure 4, shows the matrix that implements the graph in figure 3.
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Figure 4: FCM for modelling Anaemia (Anaemia Matrix)

In total 166 factors and their associations are modelled both for the anaemia matrix
that supports the diagnosis for anaemia, as well as for the FCM that supports the diagnosis
of the anaemia type. The cells in the Anaemia Matrix of Figure 4 may take values within
the [–1, 1] interval. The values show how much each anaemia factor requires another in
order to justify the belief of the existence of anaemia or a type of anaemia or not. Each
cell on the diagonal of the matrix equals to (0), for an element does not require itself. 

The proposed approach considers an Anaemia Matrix for each one of the medical
experts that may take place in the diagnosis. Therefore, the Anaemia matrix considers as
values in the cells only the (+1) or the (–1) in order to represent the certainty that
accompanies the assertions of each of the medical experts. The amalgamation of their
beliefs takes place in a later step in the algorithm. 

2.2 Step 2: Fuzzification of Medical Data 

The vector Exam-Data (XD) models every set of medical data that is available and
represents a person whose case for anaemia is considered. The Exam-Data vector is an
(1 � n ) vector, which considers the same variables with the same order as in the first row
of the Anaemia-Matrix.

After the medical examinations are completed, the resulting data is fuzzified and then
stored in the Exam-Data vector for each case to be considered. The values in the vector
are the membership function values that result from the fuzzification process, which is
performed for each one of the variables of the medical examinations before storing it in
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the vector. The membership functions used in this research are the following in the case
of haematocrit:

ÌLOW � , ÌHIGH �

ÌNORMAL �

Similarly membership functions are defined for all the variables in the FCMs.
As an example let’s suppose that for a 5.8 year of age boy the haematocrit equals to

25. The actual value of ‘25’ is then fuzzified according to the trapezoidal function as
shown in the following figure.

Figure 5: Fuzzification for haematocrit values
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The terms ‘low’, ‘normal’ and ‘high’ represent three fuzzy sets for the haematocrit for
a boy of 5.8 years old. The fuzzification process allows developing fuzzy sets for each
factor considered in the proposed anaemia matrix, in order to determine if a value is ‘low’
or ‘high’, by returning its membership value for the fuzzy set it belongs. The value ‘25’
returns the membership value of ‘1’ meaning that it certainly belongs to ‘low-
haematocrit’ fuzzy set. The resulting membership value is then assigned to the cell of the
Exam-Data vector that represents the appropriate variable.

If a value of haematocrit falls between two fuzzy sets then only the higher membership
value of the two is considered. For example consider the haematocrit value of ‘31’, which
belongs to both ‘low haematocrit’ and ‘normal haematocrit’ with memberships values of
(·1 � 0.75) and (·2 � 0.60) respectively. If (·2 
 ·1) then ‘normal haematocrit’ is
suggested and the membership value of (·2) is considered in the vector. If (·1 
 ·2) then
‘low haematocrit’ is suggested and the membership value of (·1) is considered in the
vector.

2.3 Step 3: Data Analysis and Diagnosis

Based on the theory of FCMs, the operation of a FCM starts with a stimulus vector,
which in the proposed approach is the Exam-Data vector. Multiplying the Exam-Data
vector with the Anaemia-Matrix FCM is equivalent to asking the question “what will
happen if this medical data occurs”. The multiplication of the Exam-Data vector
(stimulus) with the Anaemia-Matrix matrix (FCM) yields the results to the above what-
if question. The result of the multiplication is the Diagnosis-Vector (DV). 

In order to prevent the multiplication from giving values outside the [–1, +1] interval
each element of the (DV) should go through a transformation function, before storing it
in the (DV) (Craiger and Coovert, 1994). The purpose of this function is to keep the
output within the allowable range of membership function values, i.e. in the interval of
[–1, +1]. For example, the medical experts can determine an upper threshold (·u) and a
lower threshold (· l ), so that the threshold function can be the following:

� Ó(Ó � ·u) ⇒ (ÌÓ � 1),

� Ó(Ó � ·l) ⇒ (ÌÓ � 0),

where ( ÌÓ ) is the membership degree of element (Ó).
The operation of the anaemia diagnosing FCM is shown in Figure 6. The stimulus

vector, Exam-Data vector is multiplied to the Anaemia-Matrix, an FCM matrix, in order
to produce the (DV), an output vector. The output vector is transformed by a thresholding
function to produce a vector termed as the first order inference.
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Figure 6: Illustration of the anaemia diagnosing FCM inference mechanism
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The resulting (DV) vector is (1 � n) vector shown in Figure 7, which supports the
diagnosis.

Figure 7: The Diagnosis Vector (DV)

The diagnosis is based only on the value of target variable(s) (i.e. the variable(s) of the
FCM that would constitute the diagnosis). Therefore, figure 7 suggests that anaemia, which
is the target variable as shown in figure 3, is diagnosed with a membership value of 0.8, i.e.
the system suggests that this is a case of belonging to the fuzzy set of Very Severe Anaemia. 

2.4 Step 4: Diagnosis of Anaemia Type

As soon as the diagnosis for anaemia is made, the system continues with step 4 and
invokes the FCM that supports the diagnosis for the type of anaemia. A subset of this
FCM is shown in the following figure. 

Figure 8: A subset of the FCM for diagnosing the type of anaemia
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Similarly, multiplications as in step 3, take place and the results are stored in a vector.
The suggested type of anaemia is then the one that its value, in the corresponding cell of
the vector, has the highest value, i.e. the one closest to +1. All FCM are implemented
using software that is been developed for this application. The following figure shows a
snapshot of the application that supports the diagnosis and the anaemia diagnosis.

Figure 9: The software application for anaemia diagnosis

2.4 Step 5: Resolving contradicting Diagnoses

The system can also accommodate and resolve differing or even contradicting experts’
diagnoses in step 5. In such a case, the system uses a possibly different FCM for anaemia
diagnosis for each medical expert so that the expert’s particular views and beliefs are
captured. The system then produces a diagnosis for each expert and then applies a formula
(Taber, 1991) that estimates the weighted average of all (DV) elements. The weights
represent the level of significance of each expert belief. The weights can be estimated
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according to the numbers of years of the expert’s experience in the field or a ratio of
correct and wrong diagnoses made from a test data set. 

Figure 10, gives an overview of the system’s architecture.

Figure 10: The Architecture of the Proposed Fuzzy Medical Diagnosis System

2.6 Step 6: Suggestion of final diagnosis 

The system finally uses the averaged DV vector in order to make its final suggestions
and diagnosis.

3. Conclusions

The proposed approach has been used and tested with a medical data set that is
collected from a paediatric hospital in Athens, Greece. The data protection act is satisfied
in the sense that no personal data is held in the database. It only contains examinations
results and diagnoses. The database contains more than 30,000 records of test data. The
results of the system’s diagnoses where tested with the actual diagnoses returning a higher
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than 99% success rate, in the case a single expert was using the system. When a group of
10 experts were taking part in the diagnoses the system by taking the average of
individual diagnoses exhibited a success rate of around 95%. In both cases the success
level of the proposed approach is more than satisfactory.

Fuzzy logic and FCM have been successfully used in a wide range of problem solving
cases. This paper suggests the use of FCM in medical diagnosis and supports its use with
the development of the necessary models and a prototype that was put to practice with
real world test data. FCM allow for multiple experts to express their beliefs and to
accommodate their differences. Indeed, during building this system and interviewing the
medical experts that participated in the study, a number of contradicting beliefs were
recorded. It is a modelling approach that overcomes the difficulties of writing rules for
rule-based systems as well as it tackles the uncertainty that undermines the problem
formulation and solving in anaemia diagnosis. It is a convenient consulting tool in
characterising and classifying anaemia. This research suggests that the proposed system
can be used to surface such contradictions and develop a system that tackles uncertainty
with the use of fuzzy logic. In this paper, FCM are used as a decision support tool to the
paediatricians for the manipulation and the interpretation of borderline cases such as the
handling of the upper or lower normal limits of medical data that may raise ambiguity in
problem formulation thus leading to faulty diagnoses.

For future research this paper suggests the development of FCM in other areas of
medical problems modelling and decision making.
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∆Ô ÂÏ·ÈÔ˘ÚÁÂ›Ô ÃÈÒÙË – ÃÈˆÙ¤ÏÏË 
ÛÙÔÓ ¶ÔÏ‡¯ÓÈÙÔ §¤Û‚Ô˘

°ÈÒÚÁÔ˜  ∫.  µ·ÚÂÏ›‰Ë˜
¢Ú. ∞Ú¯ÈÙ¤ÎÙˆÓ ªË¯. – ¶ÔÏÂÔ‰fiÌÔ˜ ∂.ª.¶.

¶ÂÚ›ÏË„Ë

™Ùfi¯Ô˜ ·˘ÙÔ‡ ÙÔ˘ ¿ÚıÚÔ˘ ·ÔÙÂÏÂ› ÙÔ ÁÂÁÔÓfi˜, fiÙÈ Ù· ÙÂ¯ÓÈÎ¿ ÌÓËÌÂ›·, ÔÈ ‚ÈÔÌË-
¯·ÓÈÎÔ› Î·È ‚ÈÔÙÂ¯ÓÈÎÔ› ¯ÒÚÔÈ ÙÔ˘ ·ÚÂÏıfiÓÙÔ˜, ¤¯Ô˘Ó ·ˆÏ¤ÛÂÈ ÙÈ˜ ·Ï·È¤˜ ÙÔ˘˜ ¯Ú‹-
ÛÂÈ˜ Î·È ÂÓ›ÔÙÂ Î·È Ù· ÔÔÈ·‰‹ÔÙÂ ÙÂ¯ÓÔÏÔÁÈÎ¿ ›¯ÓË ÙÔ˘˜ (Pinard, 1985: 10) ÂÓÒ ÔÈ
ÂÁÎ·Ù·ÏÂÏÂÈÌÌ¤ÓÔÈ ÌË¯·ÓÔÏÔÁÈÎÔ› ÌË¯·ÓÈÛÌÔ›, Ù· ¯ÚËÛÙÈÎ¿ ÂÚÁ·ÏÂ›·, Ù· ·Ú¯Â›· Î·È ÂÓ
Á¤ÓÂÈ fiÏ· Ù· Î·Ù¿ÏÔÈ· ÙÔ˘ ‚ÈÔÌË¯·ÓÈÎÔ‡ ·ÚÂÏıfiÓÙÔ˜ Ô˘ ¯¿ÓÂÙ·È, Û˘Óı¤ÙÔ˘Ó ÌÈ·
Û˘Ó·Ú·ÛÙÈÎ‹ Ì·ÚÙ˘Ú›· ÙË˜ ÂÍÂÏÈÎÙÈÎ‹˜ ÔÚÂ›·˜ ÙˆÓ ÙÂ¯ÓÈÎÒÓ Î·Ù·ÛÎÂ˘‹˜, ÙˆÓ Û˘Ó-
ıËÎÒÓ ˙ˆ‹˜ ÙˆÓ ·ÙfiÌˆÓ Î·È ÙË˜ ÔÈÎÔÓÔÌ›·˜ Ô˘ ÂÎÙ˘ÏÈÛÛfiÙ·Ó ÛÙ· Ï·›ÛÈ· ÙÔ˘ ÔÈÎÈ-
ÛÌÔ‡, ÙË˜ ÎÔÈÓˆÓÈÎ‹˜ ÔÌ¿‰·˜ ‹ ÙÔ˘ ˘Ú‹Ó· ÙË˜ ÔÈÎÔÁ¤ÓÂÈ·˜.

°È· ·˘Ùfi ·ÎÚÈ‚Ò˜ ÙÔ ÏfiÁÔ, Â›Ó·È ¯Ú‹ÛÈÌË Ë Î·Ù·ÁÚ·Ê‹, ÂÈÎÔÓÔÁÚ¿ÊËÛË ·Ï·ÈÒÓ ÙÂ-
¯ÓÔÏÔÁÈÒÓ ·Ú·ÁˆÁ‹˜ ÌÂ fiÏÂ˜ ÙÈ˜ Û‡Á¯ÚÔÓÂ˜ ÌÂıfi‰Ô˘˜ (·ÊËÁ‹ÛÂÈ˜, ÌÂÏ¤ÙÂ˜ ·Ó··Ú·-
ÛÙ¿ÛÂˆÓ Î·È ·Ï·ÈÒÓ ¯·Ú·ÎÙÈÎÒÓ, ÌÂÏ¤ÙÂ˜ ÂÈÛÙÔÏÒÓ Î.¿.) Î·ıÒ˜ Î·È Ë ·ÔÙ‡ˆÛË
Î·È Â·ÓÂ‡ÚÂÛË ÙˆÓ È¯ÓÒÓ Î¿ıÂ ÌÓËÌÂ›Ô˘ ÙË˜ ‚ÈÔÌË¯·ÓÈÎ‹˜ ·Ú¯·ÈÔÏÔÁ›·˜, ÚÔÎÂÈÌ¤-
ÓÔ˘ Ó· ÂÚÂ˘ÓËıÔ‡Ó Ù· ·ÎfiÏÔ˘ı· ÛÙÔÈ¯Â›·:

1. ∆Ô Ï·›ÛÈÔ ÂÚÁ·Û›·˜ Î·È ÔÈ ÙÂ¯ÓÈÎ¤˜ ·Ú·ÁˆÁ‹˜ ÌÈ·˜ Û˘ÁÎÂÎÚÈÌ¤ÓË˜ ÂÔ¯‹˜.

2. √È ÙÂ¯ÓÈÎ¤˜ ‰˘Ó·ÙfiÙËÙÂ˜ Î·È Ù· ÙÂ¯ÓÈÎ¿ Ì¤Û· Ô˘ ÂÈÓÔ‹ıËÎ·Ó Ì¤Û· ·fi ÙË ‰È·-
¯ÚÔÓÈÎ‹ ÂÍ¤ÏÈÍË ÙˆÓ ÎÔÈÓˆÓÈÒÓ Î·È ÙË˜ ÔÈÎÔÓÔÌ›·˜.

3. √È ÏÔ˘ÙÔ·Ú·ÁˆÁÈÎ¤˜ ËÁ¤˜ Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó.

4. ∏ ‚ÈÔÌË¯·ÓÈÎ‹ Î·È ‚ÈÔÙÂ¯ÓÈÎ‹ ·Ó¿Ù˘ÍË Î¿ıÂ ÙfiÔ˘.

5. ∏ ÂÍ¤ÏÈÍË ÙË˜ Ù˘ÔÏÔÁ›·˜ ÙÔ˘˜ ÛÂ Û¯¤ÛË ÌÂ ÙÔ ÌË¯·ÓÔÏÔÁÈÎfi ÙÔ˘˜ ÂÍÔÏÈÛÌfi.

6. √È Ì¤ıÔ‰ÔÈ ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÌÂ ÛÙfi¯Ô Ù· ÎÙ›ÛÌ·Ù· ·˘Ù¿ Ó· ·Ó·‚ÈÒÛÔ˘Ó ÁÈ· Ó·
·Ô‰ÔıÔ‡Ó ˆ˜ ÔÏÈÙÈÛÌÈÎ¿ ÌÓËÌÂ›· ÛÙÔ ÎÔÈÓˆÓÈÎfi Û‡ÓÔÏÔ.
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Abstract 

This article focuses on the subject of technological monuments, industrial and craft
production installations that have lost long ago the traces of their former uses. Abandoned
machinery, tools, records –all remains of an industrial past that has been lost– provide an
exciting testimony for the evolution of production methods, the living conditions and the
economic activity that centred in the family, a housing settlement or a social group.

For this reason it is important to record and illustrate old production technologies with
modern methods (through narratives, representations found in old engravings, production
records and correspondence) as well as the architectural depiction of industrial
archaeology monuments and the re-discovery of their traces, in order to investigate:

1. The work organisation and production methods of a certain era.

2. The production capabilities and technologies invented by our ancestors in different
periods.

3. The resources that were used.

4. The evolution of the production technology over time. 

5. The industrial and craft production development in different territories.

6. Restoration methods that allow these buildings to be revived for the benefit of the
wider public.

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿:

ÂÏ·ÈÔÙÚÈ‚Â›·, ÙÂ¯ÓÈÎ¿ ÌÓËÌÂ›·, ¯ˆÚÔı¤ÙËÛË ‚ÈÔÌË¯·ÓÈÒÓ, ÂÏ·ÈÔ·Ú·ÁˆÁ‹, ÈÛÓ¿ÊÈ ÎÔÈ-
ÓÔÙÈÎ¿ ÂÏ·ÈÔ˘ÚÁÂ›·.  

1. ∂ÈÛ·ÁˆÁ‹ – ÈÛÙÔÚÈÔÁÚ·Ê›· ÙË˜ ÂÏ·ÈÔÎ·ÏÏÈ¤ÚÁÂÈ·˜ ÛÙË §¤Û‚Ô

∏ Î·ÏÏÈ¤ÚÁÂÈ· ÙË˜ ÂÏÈ¿˜ ÛÙÔ ÓËÛ› ¯ÚÔÓÔÏÔÁÂ›Ù·È ·fi ÙËÓ ÙÚ›ÙË ¯ÈÏÈÂÙ›· (ÚÒÈÌË ¯·ÏÎÔ-
ÎÚ·Ù›·) ·ÏÏ¿ Ë Î·ÏÏÈ¤ÚÁÂÈ¿ ÙË˜ Û˘ÓÂ¯›ÛıËÎÂ Î·È ÔÏ‡ ÌÂÙ·ÁÂÓ¤ÛÙÂÚ·, fiˆ˜ ÚÔÎ‡ÙÂÈ ·fi
ÓÔÌ›ÛÌ·Ù· ÙË˜ ª˘ÙÈÏ‹ÓË˜ Î·È ÙË˜ ª‹ı˘ÌÓ·˜ Ô˘ Î˘ÎÏÔÊfiÚËÛ·Ó ÙÔÓ 6Ô .Ã. ·ÈÒÓ·. ∞fi
ÙËÓ ÂÔ¯‹ ÙÔ˘ ¢ÈÔÎÏËÙÈ·ÓÔ‡ (296-294 .Ã.) ‰È·ÛÒ˙ÔÓÙ·È Â›ÛË˜ Û¯ÂÙÈÎ¿ ÛÙÔÈ¯Â›·, ·ÊÔ‡ ̄ ·-
Ú¿ÛÛÂÙ·È ÛÂ ¤ÙÚÈÓË ÂÈÊ¿ÓÂÈ· ÎÙËÌ·ÙÔÏfiÁÈÔ ÙË˜ ÂÚÈÔ˘Û›·˜ ÔÏÈÙÒÓ ÙË˜ Ó‹ÛÔ˘. ™‡ÌÊˆÓ·
ÌÂ ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜, ÙÔÓ 3Ô Ì.Ã. ·ÈÒÓ· Ë §¤Û‚Ô˜ Î·ÙÂ›¯Â 45.000 ÛÙÚ¤ÌÌ·Ù· ÂÏ·ÈÒÓˆÓ.

∏ Û˘ÛÙËÌ·ÙÈÎ‹ Î·ÏÏÈ¤ÚÁÂÈ· ÙË˜ ÂÏÈ¿˜ ÍÂÎ›ÓËÛÂ ÙÔÓ 18Ô ·ÈÒÓ· Î·È ÛÙ·‰È·Î¿ ÌÂ ÙËÓ
ÂÍ¿ÏÂÈ„Ë ÙË˜ ÂÈÚ·ÙÂ›·˜, ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ Ó·˘ÙÈÏ›·˜ Î·È ÙÔ˘ ÂÌÔÚ›Ô˘ (·fi Ù· Ì¤Û·
ÙÔ˘ 19Ô˘) ·ÈÒÓ· ¿Ú¯ÈÛ·Ó Ó· ·Ó·Ù‡ÛÛÔÓÙ·È ‚ÈÔÌË¯·Ó›Â˜ Ï·‰ÈÔ‡ Î·È Û·ˆÓÔÔÈ›·˜ ¤ˆ˜
ÙÈ˜ ·Ú¯¤˜ ÙÔ˘ 20Ô‡ ·ÈÒÓ· Ô˘ ¯Ù›ÛÙËÎ·Ó ÌÂÁ·ÏÔÚÂ‹ ÂÏ·ÈÔÙÚÈ‚Â›· Î·È Û·ˆÓÔÔÈ-
Â›·. ∞Í›˙ÂÈ Ó· ÛËÌÂÈˆıÂ›, fiÙÈ ·fi ÙËÓ ‡ÛÙÂÚË √ıˆÌ·ÓÈÎ‹ ÂÚ›Ô‰Ô ˆ˜ ÙÔÓ ªÂÛÔfiÏÂÌÔ
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˘‹Ú¯·Ó Û·ˆÓÔÔÈ›· Ô˘ Â›¯·Ó Ì·˙ÈÎ‹ ·Ú·ÁˆÁÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ·, ÂÍ˘ËÚÂÙÒÓÙ·˜
ÙÈ˜ ·ÁÔÚ¤˜ ÙË˜ ªÈÎÚ¿˜ ∞Û›·˜ Î·È ÙË˜ ª·‡ÚË˜ £¿Ï·ÛÛ·˜. ŸÌˆ˜, ÌÂ ÙËÓ ¤ÓˆÛË ÙË˜ §¤-
Û‚Ô˘ ÌÂ ÙÔ Ó¤Ô ÂÏÏËÓÈÎfi ÎÚ¿ÙÔ˜ (1912) Î·È ÙÔ ÎÏÂ›ÛÈÌÔ ÙˆÓ ÌÈÎÚ·ÛÈ·ÙÈÎÒÓ ·ÁÔÚÒÓ
˘¤ÛÙËÛ·Ó Ï‹ÁÌ· (™ÈÊÓ·›Ô˘, 2001).

¶·Ú¿ÏÏËÏ·, ·Ó·Ù‡¯ıËÎ·Ó Â·ÁÁ¤ÏÌ·Ù·, fiˆ˜ ·˘Ùfi ÙÔ˘ ·ÁˆÁÈ¿ÙË Ô˘ ÌÂÙ¤ÊÂÚÂ ÙÔ
Ï¿‰È ·fi ÙÔ ¯ÒÚÔ ·Ú·ÁˆÁ‹˜ ÛÙÔ ¯ÒÚÔ ÌÂÙ·ÒÏËÛË˜. ∆Ô Û‡ÛÙËÌ· ··ÈÙÔ‡ÛÂ ÌÂÛ¿˙Ô-
ÓÙ· ¤ÌÔÚÔ Ô˘ Î·ÙË‡ı˘ÓÂ ÙËÓ ÒÏËÛË ÙÔ˘ Ï·‰ÈÔ‡. ÕÏÏ· ÂÍÂÈ‰ÈÎÂ˘Ì¤Ó· Û¯ÂÙÈÎ¿ Â·Á-
Á¤ÏÌ·Ù· ‹Ù·Ó ·˘Ù¿ ÙÔ˘ ÙÂ¯Ó›ÙË-ÏÈıÔÍfiÔ˘ Ô˘ ÛÎ¿ÏÈ˙Â ÙÈ˜ Ì˘ÏfiÂÙÚÂ˜, ÙÔ˘ ÛÈ‰ËÚÔ˘ÚÁÔ‡
Ô˘ Î·Ù·ÛÎÂ‡·˙Â Ù· ÌÂÙ·ÏÏÈÎ¿ ÂÍ·ÚÙ‹Ì·Ù· Î·È ÙË˜ ˘Ê¿ÓÙÚ·˜ Ô˘ «¤Í·ÈÓÂ» (‡Ê·ÈÓÂ) ÙÔ
Ì·ÏÏ› ÁÈ· ÙÈ˜ «ÙÛ·ÓÙ›ÏÂ˜» Ô˘ ˘Ô‰¤¯ÔÓÙ·Ó ÙÔÓ ÂÏ·ÈÔÔÏÙfi. ∂›ÛË˜, ÙÈ˜ ÚˆÙfiÏÂÈÂ˜ ÙÂ-
¯ÓÈÎ¤˜ ÙÔ˘ ·ÚÂÏıfiÓÙÔ˜, fiˆ˜ ÙÔ ¯Ù‡ËÌ· ÙË˜ ÂÏÈ¿˜ ÌÂ ¤ÙÚ· ‹ ÌÂ Í‡ÏÔ Ì¤Û· ÛÂ ¤ÙÚÈ-
ÓË ÏÂÎ¿ÓË ÁÈ· ·Ú·ÁˆÁ‹ Ï·‰ÈÔ‡, ‰È·‰¤¯ıËÎ·Ó Ù· ÚÒÙ· ¯ÂÈÚÔÎ›ÓËÙ· ÏÈÔÙÚ›‚È· Î·È Î·-
ÙfiÈÓ ÔÈ ˙ˆÔÎ›ÓËÙÔÈ «ÏÈfiÌ˘ÏÔÈ» ·fi ÛÎÏËÚ¿ ËÊ·ÈÛÙÂÈÔÁÂÓ‹ ÂÙÚÒÌ·Ù· ÙÔ˘ ÓËÛÈÔ‡.

∆Ô 1853, ÛÙËÓ ÚÔÎ˘Ì·›· ÙÔ˘ ÓËÛÈÔ‡, ÂÎÂ› Ô˘ Û‹ÌÂÚ· ÛÙÂÁ¿˙ÂÙ·È Ë ∆Ú¿Â˙· ÙË˜
∂ÏÏ¿‰Ô˜, ¯Ù›ÛÙËÎÂ ÙÔ ÚÒÙÔ ÂÏ·ÈÔÙÚÈ‚Â›Ô ÙË˜ ª˘ÙÈÏ‹ÓË˜, ‚ÂÏÙÈÒÓÔÓÙ·˜ ÌÂ ÙË Ó¤· ÙÂ-
¯ÓÈÎ‹ ÙÈ˜ ÂÚÁÔÓÔÌÈÎ¤˜ Û˘Óı‹ÎÂ˜ ÙˆÓ ÂÚÁ·ÙÒÓ ÙÔ˘ Ï·‰ÈÔ‡. ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi Û‹Ì·ÓÂ ÙÔ
Ù¤ÏÔ˜ ÙˆÓ ÚÔ‚ÈÔÌË¯·ÓÈÎÒÓ ÂÏ·ÈfiÌ˘ÏˆÓ ÌÂ ÙÈ˜ Ì¤ÙÚÈÂ˜ ·Ô‰fiÛÂÈ˜ ·Ú·ÁˆÁ‹˜. πÛÙÔ-
ÚÈÎ¿ ·Ó·Ê¤ÚÂÙ·È, fiÙÈ ˘‹ÚÍ·Ó Ù¤ÛÛÂÚ· ˘‰ÚÔÎ›ÓËÙ· ÂÏ·ÈÔÙÚÈ‚Â›·, ‰ËÏ·‰‹ ¤Ó· ÛÙÔ À„Ë-
Ïfi ª¤ÙˆÔ, ¤Ó· ÎÔÓÙ¿ ÛÙÔÓ ™Â‰Ô‡ÓÙ· ÔÙ·Ìfi, ¤Ó· ÛÙË ¡˘¯Ù¿ÓÙ· Î·È ¤Ó· ÛÙÔ˘˜ Ì‡-
ÏÔ˘˜ ÙË˜ §¿ÌË˜. ™‡ÌÊˆÓ· Ù¤ÏÔ˜ ÌÂ ÙÔ˘˜ ÚfiÛÊ·ÙÔ˘˜ ·ÔÏÔÁÈÛÌÔ‡˜, Ë §¤Û‚Ô˜ ·ÚÈı-
ÌÂ› ÛÂ Û˘ÛÙËÌ·ÙÈÎÔ‡˜ ÂÏ·ÈÒÓÂ˜ 9,5 ÂÎ. ÂÏ·Èfi‰ÂÓ‰Ú· Î·È Ë Ì¤ÛË ÂÙ‹ÛÈ· ·Ú·ÁˆÁ‹ Ï·‰È-
Ô‡ ·Ó¤Ú¯ÂÙ·È ÛÂ 19.000 ÙfiÓÔ˘˜. ∆Ô 1912 ‰È¤ıÂÙÂ 110 È‰ÈˆÙÈÎ¿ ÂÏ·ÈÔÙÚÈ‚Â›·, 6 ˘ÚËÓÂ-
Ï·ÈÔ˘ÚÁÂ›·, 42 Û·ˆÓÔÔÈÂ›· Î·È 25 ‚˘ÚÛÔ‰Â„Â›·.

2. ∫ÚÈÙ‹ÚÈ· ¯ˆÚÔı¤ÙËÛË˜

∏ ¯ˆÚÔı¤ÙËÛË ÙˆÓ ÂÏ·ÈÔ˘ÚÁÂ›ˆÓ ¤ÁÈÓÂ ÌÂ ÔÚıÔÏÔÁÈÎ¿ ¯ˆÚÔıÂÙÈÎ¿ ÎÚÈÙ‹ÚÈ· Î·È
ÔÙÈÎ‹ Ì·ÎÚfi¯ÚÔÓË˜ Úfi‚ÏÂ„Ë˜, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Ë ÂÏ·ÈÔÎ·ÏÏÈ¤ÚÁÂÈ· ·ÔÙÂÏÔ‡ÛÂ ·Ó¤-
Î·ıÂÓ ‚·ÛÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· ÛÙË §¤Û‚Ô. √ˆÛ‰‹ÔÙÂ ‰ÂÓ ˘‹Ú¯·Ó ÔÚÈÔıÂÙËÌ¤ÓÂ˜ ‚ÈÔ-
ÙÂ¯ÓÈÎ¤˜ ÂÚÈÔ¯¤˜ Ô‡ÙÂ ıÂÛÌÈÎfi Ï·›ÛÈÔ Ô˘ Ó· ÂÈÙÚ¤ÂÈ ‹ Ó· ··ÁÔÚÂ‡ÂÈ ÙËÓ ·Ó¿-
Ù˘ÍË ÂÏ·ÈÔ˘ÚÁÂ›ˆÓ ÛÙË Ì›· ‹ ÙËÓ ¿ÏÏË ÂÚ›ÙˆÛË, Ô‡ÙÂ ˘‹Ú¯Â ı¤Ì· ˘Ô‚¿ıÌÈÛË˜
ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Î·È ÙÔ˘ ÂÈ¤‰Ô˘ ˙ˆ‹˜ ÙˆÓ Î·ÙÔ›ÎˆÓ ÙË˜ Ó‹ÛÔ˘ Ô‡ÙÂ Û¯ÂÙÈÎ¤˜
··ÈÙ‹ÛÂÈ˜ ÙˆÓ ÂÚÁ·ÙÒÓ Ô˘ ÚÔÛ¤ÊÂÚ·Ó ÙËÓ ÂÚÁ·Û›· ÙÔ˘˜ ÁÈ· Ì›· Û˘ÁÎÂÎÚÈÌ¤ÓË ¯ÚÔ-
ÓÈÎ‹ ÂÚ›Ô‰Ô. ∆ËÓ ·fiÊ·ÛË ¯ˆÚÔı¤ÙËÛ‹˜ ÙÔ˘˜ ‰ÂÓ ÂËÚÂ¿˙Ô˘Ó ‰ËÏ·‰‹ «ÂÛˆÙÂÚÈÎÔ›»
·Ú¿ÁÔÓÙÂ˜ (.¯. Û¯¤ÛÂÈ˜ ÂÚÁ·ÙÒÓ-ÂÚÁÔ‰ÔÛ›·˜) ·ÏÏ¿ «ÂÍˆÙÂÚÈÎÔ›» (¶·Û¯·Ï›‰Ë˜,
1987: 273), fiˆ˜ Ë ÚÔÛÂÏ·ÛÈÌfiÙËÙ·, Ë ˙‹ÙËÛË ÙÔ˘ ÚÔ˚fiÓÙÔ˜ Î·È Ë Î·Ù·ÏÏËÏfiÙËÙ·
ÙË˜ ÂÚÈÔ¯‹˜ ·fi ¿Ô„Ë Â‰·ÊÔÏÔÁÈÎÒÓ Û˘ÓıËÎÒÓ ÁÈ· ÙËÓ Î·ÏÏÈ¤ÚÁÂÈ· ÙË˜ ÂÏÈ¿˜.

∫·Ù¿ Î·ÓfiÓ· ¯ˆÚÔıÂÙÔ‡ÓÙ·È ÛÙÈ˜ ÂÈÛfi‰Ô˘˜ ÙˆÓ ÂÏ·ÈÔ·Ú·ÁˆÁÒÓ ÔÈÎÈÛÌÒÓ Î·È
Û˘ÁÎÂÎÚÈÌ¤Ó· Â¿Óˆ ÛÙÈ˜ ÚÔÛ‚¿ÛÂÈ˜ ˙ˆÓÒÓ ÂÏ·ÈÔ·Ú·ÁˆÁ‹˜ ‹ ¿ÌÂÛË˜ ÁÂÈÙÓ›·ÛË˜ ÌÂ
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ÙÈ˜ ‚ÈÔÙÂ¯ÓÈÎ¤˜ Î·È ‚ÈÔÌË¯·ÓÈÎ¤˜ ˙ÒÓÂ˜ ÙË˜ §¤Û‚Ô˘ (¶¤Ú·Ì·, ¶ÏˆÌ¿ÚÈ, ¡Ù›È, ∆·ÌÔ-
Î·Ú›·).  ¶ÔÏ‡ Û˘¯Ó¿ ¯ˆÚÔıÂÙÔ‡ÓÙ·È ÛÙÈ˜ «ÛÎ¿ÏÂ˜», ‰ËÏ·‰‹ ÛÙÈ˜ ÚÔ‚Ï‹ÙÂ˜ ÏÈÌ¤ÓˆÓ
·ÏÏ¿ Î·È Ì¤Û· ÛÂ ÂÏ·ÈÒÓÂ˜ Ô˘ ÔÚÈÔıÂÙÔ‡Ó ÙÈ˜ ·Ú¯ÔÓÙÈÎ¤˜ È‰ÈÔÎÙËÛ›Â˜ ÙˆÓ ÂÏ·ÈÔ·-
Ú·ÁˆÁÒÓ. ∆· ˘fiÁÂÈ· ÙˆÓ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ ·Ú¯ÔÓÙÈÎÒÓ ¯ÚËÛ›ÌÂ˘·Ó ˆ˜ ˘ÓˆÙ‹ÚÈ· ÙˆÓ
ÂÚÁ·ÙÒÓ Ï·‰ÈÔ‡ (Û‡ÌÊˆÓ· ÌÂ ÙË Ì·ÚÙ˘Ú›· ÙÔ˘ ÈÂÚˆÌ¤ÓÔ˘ °. ∫·Ï·˚Ù˙‹). ∂›ÛË˜, ·˘-
ÙfiÓÔÌÂ˜ ÌÔÓ¿‰Â˜ ÂÏ·ÈÔ·Ú·ÁˆÁ‹˜, Ì›· ‹ ÂÚÈÛÛfiÙÂÚÂ˜ ·Ó¿ÏÔÁ· ÌÂ ÙËÓ ·Ú·ÁˆÁ‹ Ï·-
‰ÈÔ‡, ÂÓÙ¿ÛÛÔÓÙ·È ÛÂ ÔÈÎÈÛÌÔ‡˜ Ô˘ Â˘‰ÔÎÈÌÂ› Ë ÂÏ·ÈÔÎ·ÏÏÈ¤ÚÁÂÈ·.

√ÚÈÛÌ¤Ó· ÂÏ·ÈÔ˘ÚÁÂ›· Û˘ÁÎÚÔÙÔ‡ÓÙ·È ÛÂ ‚ÈÔÌË¯·Ó›Â˜ Ô˘ ÂÓÛˆÌ·ÙÒÓÔ˘Ó ÛÙË ¯Ú‹-
ÛË ÙÔ˘˜ ·ÏÂ˘ÚfiÌ˘ÏÔ˘˜ ‹ Û·ˆÓÔÔÈÂ›· (.¯. ÙÔ ÎÔÈÓÔÙÈÎfi ÂÏ·ÈÔ˘ÚÁÂ›Ô ∞Á. ¶·Ú·ÛÎÂ˘-
‹˜), ÒÛÙÂ Ó· ÂÍ·ÛÊ·Ï›˙ÂÙ·È ÛÙÔ˘˜ ÂÚÁ¿ÙÂ˜ Û˘ÓÂ¯‹˜ ··Û¯fiÏËÛË Î·È fi¯È ÌfiÓÔ ÂÔ¯È·-
Î‹ Ô˘ ··ÈÙÂ› ÙÔ ÂÏ·ÈÔÙÚÈ‚Â›Ô. ŒÙÛÈ, Û˘ÁÎÚ·ÙÂ›Ù·È Î·Ù¿ ÙÔ ‰˘Ó·ÙfiÓ Ô ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÔ˜
ÂÚÁ·ÙÈÎfi˜ ÏËı˘ÛÌfi˜ Î·È ‰ÂÓ ÌÂÙ·Ó·ÛÙÂ‡ÂÈ.

°ÂÓÈÎfiÙÂÚ·, Ë ¯ˆÚÔı¤ÙËÛ‹ ÙÔ˘˜ Û˘Ó‰¤ÂÙ·È ÌÂ Ù· ‰›ÎÙ˘· ÌÂÙ·ÊÔÚÒÓ Î·È ÙÔ˘˜ ·ÓÙ›-
ÛÙÔÈ¯Ô˘˜ Û˘ÁÎÔÈÓˆÓÈ·ÎÔ‡˜ ÎfiÌ‚Ô˘˜ Ô˘ Ô‰ËÁÔ‡Ó ÛÙ· Î¤ÓÙÚ· ‰È¿ıÂÛË˜ Î·È ·ÓÙ·ÏÏ·Á‹˜
ÙˆÓ ÚÔ˚fiÓÙˆÓ. ÃˆÚÔıÂÙÔ‡ÓÙ·È Â›ÛË˜ ¿ÓÙÔÙÂ ÏËÛ›ÔÓ ÙˆÓ Ê˘ÛÈÎÒÓ ËÁÒÓ ÓÂÚÔ‡
(¯Â›Ì·ÚÚÔ˘˜, ÔÙ¿ÌÈ·, Î.¿.), ÛÙÔÈ¯Â›Ô˘ ··Ú·›ÙËÙÔ˘ ÁÈ· ÙËÓ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÂÏ·È-
Ô˘ÚÁÂ›ˆÓ. √ÌÔ›ˆ˜, ·Ó·Ù‡ÛÛÔÓÙ·È ÛÂ ÂÚÈÔ¯¤˜ ÌÂ Â‰·ÊÔÏÔÁÈÎ¤˜ Î·È ÎÏÈÌ·ÙÔÏÔÁÈÎ¤˜
Û˘Óı‹ÎÂ˜ Â˘ÓÔ˚Î¤˜ ÁÈ· ÙËÓ Î·ÏÏÈ¤ÚÁÂÈ· ÙË˜ ÂÏÈ¿˜ Î·È ÁÈ· ·˘Ùfi Ë ÏÂÈÔÓfiÙËÙ· ÙˆÓ
ÂÏ·ÈÔÙÚÈ‚Â›ˆÓ ÙË˜ ª˘ÙÈÏ‹ÓË˜ ¤¯ÂÈ ·Ó·Ù˘¯ıÂ› ÛÙËÓ ·Ó·ÙÔÏÈÎ‹ ÏÂ˘Ú¿ ÙÔ˘ ÓËÛÈÔ‡ ÂÓÒ
ÛÙËÓ ‰˘ÙÈÎ‹, Ô˘ ÙÔ ·Ó¿ÁÏ˘ÊÔ Â›Ó·È ‚Ú·¯Ò‰Â˜, ¤¯Ô˘Ó ÎÙÈÛÙÂ› ÏÈÁfiÙÂÚ· Î·È Ì¿ÏÈÛÙ· ÛÂ
ÂÈÎÏÈÓ‹ Â‰¿ÊË ÌÂ ¤ÙÚÈÓÂ˜ «Â˙Ô‡ÏÂ˜» Î·È «Û¤ÙÈ·» ÁÈ· ÙË Û˘ÁÎÚ¿ÙËÛË ÙˆÓ ÓÂÚÒÓ ÙË˜
‚ÚÔ¯‹˜ Î·È ÙË ‰ÈÂ˘ÎfiÏ˘ÓÛË ÙË˜ ÂÏ·ÈÔÛ˘ÏÏÔÁ‹˜ (·fi ÙÔ ÙÔ˘ÚÎÈÎfi «set» – ÙÔ›¯Ô˜ ·ÓÙÈÛÙ‹-
ÚÈÍË˜).

3. ∫ÔÈÓÔÙÈÎ¿ ÂÏ·ÈÔ˘ÚÁÂ›· - ÂÏ·ÈÔ˘ÚÁÂ›Ô ÃÈÒÙË – ÃÈˆÙ¤ÏÏË 

∏ ÂÎÌÂÙ¿ÏÏÂ˘ÛË Ô˘ ˘Ê›ÛÙ·ÙÔ Ô ·ÁÚÔÙÈÎfi˜ ÏËı˘ÛÌfi˜ ÙË˜ §¤Û‚Ô˘ ·fi ÙÔ˘˜ ÔÚ-
Á·ÓˆÌ¤ÓÔ˘˜ ÛÂ «ÈÛÓ¿ÊÈ·» ÂÌfiÚÔ˘˜ ÙÔ˘ Ï·‰ÈÔ‡ Ô˘ ‹ÏÂÁ¯·Ó fiÏ· Ù· ÌÂÁ¤ıË ·Ú·Áˆ-
Á‹˜, ‰ËÌÈÔ‡ÚÁËÛÂ ÌÈ· ‰˘Ó·ÌÈÎ‹ Ô˘ Ô‰‹ÁËÛÂ ÛÙËÓ È‰¤· ÁÈ· ÙËÓ ›‰Ú˘ÛË ÎÔÈÓÔÙÈÎÒÓ
ÂÏ·ÈÔÙÚÈ‚Â›ˆÓ (‚Ï. ÂÈÎ. 1), ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÚÔÛÙ·ÙÂ˘ıÔ‡Ó ÔÈ ·ÁÚfiÙÂ˜ ˆ˜ ÊıËÓÔ› ¯ÂÈ-
ÚÒÓ·ÎÙÂ˜ ·fi ÙÔ˘˜ Á·ÈÔÎÙ‹ÌÔÓÂ˜-ÂÌfiÚÔ˘˜ Î·È ·Ú¿ÏÏËÏ· Ó· ÂÍÔÈÎÔÓÔÌËıÔ‡Ó ÂıÓÈ-
ÎÔ› fiÚÔÈ ÁÈ· ÙËÓ ·Ó¤ÁÂÚÛË ∂ÏÏËÓÈÎÒÓ ™¯ÔÏÂ›ˆÓ.

∏ ›‰Ú˘ÛË ÙˆÓ ÎÔÈÓÔÙÈÎÒÓ ÂÏ·ÈÔ˘ÚÁÂ›ˆÓ ÚÔÎ¿ÏÂÛÂ ÌÂÁ¿ÏÂ˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ·fi
ÙÔ˘˜ È‰ÈÔÎÙ‹ÙÂ˜ ÂÏ·ÈÔÙÚÈ‚Â›ˆÓ. ∞Ó·Ê¤ÚÂÙ·È, fiÙÈ Ë ÛÙ¤ÁË ÙÔ˘ ÎÂÓÙÚÈÎÔ‡ ÎÙÈÚ›Ô˘ ÙÔ˘
ÎÔÈÓÔÙÈÎÔ‡ ÂÏ·ÈÔÙÚÈ‚Â›Ô˘ ÙË˜ ∞Á›·˜ ¶·Ú·ÛÎÂ˘‹˜ ‹Ù·Ó ·fi ÌÂÙ·ÏÏÈÎ‹ Ï·Ì·Ú›Ó· Ô˘
ÛÙËÚÈ˙fiÙ·Ó ÛÂ ÛÈ‰ÂÚ¤ÓÈ· ˙Â˘ÎÙ¿ Î·È fi¯È ÛÂ Í‡ÏÈÓ·, Î·Ù¿ Ù· Û˘Ó‹ıË ‰Â‰ÔÌ¤Ó·, ÁÈ· Ó·
¤¯ÂÈ ˘ÚÔ·Ó·Û¯ÂÙÈÎfiÙËÙ· ÛÂ ÂÚ›ÙˆÛË ÂÌÚËÛÌÔ‡ Ô˘ ÂÓ‰Â¯ÔÌ¤Óˆ˜ ı· ÂÈ¯ÂÈÚÔ‡-
Û·Ó ÔÈ È‰ÈÔÎÙ‹ÙÂ˜ ÙˆÓ ·ÓÙ·ÁˆÓÈÛÙÈÎÒÓ È‰ÈˆÙÈÎÒÓ ÂÏ·ÈÔÙÚÈ‚Â›ˆÓ. (™ËÊÔ˘Ó¿ÎË˜,
1986: 52) 
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ŒÓ· ·fi Ù· ÛËÌ·ÓÙÈÎfiÙÂÚ· ÎÔÈÓÔÙÈÎ¿ ÂÏ·ÈÔÙÚÈ‚Â›· ÙË˜ §¤Û‚Ô˘ Â›Ó·È ·˘Ùfi ÙÔ˘
ÃÈÒÙË – ÃÈˆÙ¤ÏÏË. ∆Ô Û˘ÁÎÚfiÙËÌ· ¯ˆÚÔıÂÙÂ›Ù·È ÛÙ· fiÚÈ· ÙÔ˘ ÔÈÎÈÛÌÔ‡ ¶ÔÏ‡¯ÓÈÙÔ˘
Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÛÙÔ ÛËÌÂ›Ô Ô˘ Û˘Ó‰¤ÂÈ ·˘ÙfiÓ ÌÂ ÙË µÚ‡Û·, Ù· µ·ÙÂÚ¿ Î·È ÙÔ ¶Ïˆ-
Ì¿ÚÈ. µÚ›ÛÎÂÙ·È ÔÏ‡ ÎÔÓÙ¿ ÛÙËÓ Â›ÛÔ‰Ô Ô˘ Ô‰ËÁÂ› ÛÙÔ Â›ÓÂÈÔ ÙÔ˘ ÔÈÎÈÛÌÔ‡, ÙË ™Î¿-
Ï· ¶ÔÏ‡¯ÓÈÙÔ˘, ÙËÓ ∫·ÏÏÔÓ‹, ÙËÓ ∞ÁÈ¿ÛÔ Î·È ÙË ª˘ÙÈÏ‹ÓË. 

¶ÚfiÎÂÈÙ·È ÁÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎfi ·Ú¿‰ÂÈÁÌ· Ô¯˘ÚˆÌ¤ÓÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ·Ú·Áˆ-
Á‹˜ ÂÏ·ÈfiÏ·‰Ô˘. ¶·ÚfiÙÈ ·ÔÙÂÏÂ› ·ÍÈÔÏÔÁfiÙ·ÙÔ ÌÓËÌÂ›Ô ÙË˜ ‚ÈÔÌË¯·ÓÈÎ‹˜ ÎÏËÚÔÓÔ-
ÌÈ¿˜ ÙˆÓ ·Ú¯ÒÓ ÙÔ˘ 20Ô˘ ·ÈÒÓ·, ‚Ú›ÛÎÂÙ·È Û‹ÌÂÚ· ÛÂ Ï‹ÚË ÂÁÎ·Ù¿ÏÂÈ„Ë Î·È ¤¯ÂÈ ˘Ô-
ÛÙÂ› ·ÏÏÔ›ˆÛË ÙË˜ ¯Ú‹ÛË˜ ÙÔ˘, ·ÊÔ‡ ÙÔ Î˘Ú›ˆ˜ ÎÙ›ÚÈÔ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ÏÂÈÙÔ˘ÚÁÂ›
ˆ˜ ÂÚÁ·ÛÙ‹ÚÈÔ ÛÈ‰ËÚÒÓ Î·Ù·ÛÎÂ˘ÒÓ Î·È Î¿ÔÈÂ˜ «Ì·Ù¤˜» (·Ôı‹ÎÂ˜ Î·ÚÔ‡) ˆ˜
ÂÎÙÚÔÊÂ›Ô ¯ÔÈÚÈ‰›ˆÓ, ÂÓÒ ÛÙÔÓ fiÚÔÊÔ ÙË˜ Î·ÙÔÈÎ›·˜ ÙÔ˘ Ê‡Ï·Î· ÍËÚ·›ÓÔÓÙ·È ÚÔ‚È¤˜
˙ÒˆÓ ·ÏˆÌ¤ÓÂ˜ ÛÂ ¿ÚÌË. ∆Ô ÛÎËÓÈÎfi ÂÁÎ·Ù¿ÏÂÈ„Ë˜ ·˘ÙÔ‡ ÙÔ˘ ÌÓËÌÂ›Ô˘ ÔÏÔÎÏËÚÒÓÂÈ
¤Ó· ÎÙ›ÛÌ· ‚·Ê‹˜ ·˘ÙÔÎÈÓ‹ÙˆÓ, Í¤ÓÔ ÚÔ˜ ÙËÓ ÏÂÈÙÔ˘ÚÁ›· Î·È ÙË ÌÔÚÊÔÏÔÁÈÎ‹ ÂÓfiÙË-
Ù· ÙÔ˘ ÂÏ·ÈÔ˘ÚÁÂ›Ô˘. ¶Èı·ÓfiÓ Ë ÛËÌÂÚÈÓ‹ Î·Ù¿ÛÙ·Û‹ ÙÔ˘ Ó· ÔÊÂ›ÏÂÙ·È ÛÂ ¤ÏÏÂÈ„Ë
Û˘ÓÂÓÓfiËÛË˜ ÌÂÙ·Í‡ ÙˆÓ ÔÏÏÒÓ È‰ÈÔÎÙËÙÒÓ ÛÙÔ˘˜ ÔÔ›Ô˘˜ ·Ó‹ÎÂÈ ÙÔ ÎÙ›ÛÌ·. 

™Ù· Ï·›ÛÈ· ÂÎfiÓËÛË˜ Ù˘¯È·Î‹˜ ÂÚÁ·Û›·˜ ÛÙ· ∆∂π ¶ÂÈÚ·È¿ (¶·ÓÛÂÏËÓ¿˜, 2002)
Î·Ù·ÁÚ¿ÊËÎÂ ÌÂ ·ÎÚ›‚ÂÈ· fi,ÙÈ ·¤ÌÂÈÓÂ ·fi ÙÔÓ ÂÍÔÏÈÛÌfi ÙÔ˘ ÂÏ·ÈÔÙÚÈ‚Â›Ô˘ Ô˘ ÙÂÎ-
ÌËÚÈÒÓÂÈ ÙÔÓ ·Ú·‰ÔÛÈ·Îfi ÙÚfiÔ ·Ú·ÁˆÁ‹˜ ÂÏ·ÈfiÏ·‰Ô˘.

¶ÚfiÎÂÈÙ·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÁÈ· Ù· ÂÍ‹˜ ÂÁÎ·Ù·ÏÂÏÂÈÌÌ¤Ó· Â˘Ú‹Ì·Ù·:

1. ŒÍÈ Ì˘ÏfiÂÙÚÂ˜ (ÌÈ· ¤ÙÚ· ‚¿ÛË˜ Î·È ‰‡Ô Ô˘ ÂÚÈÛÙÚ¤ÊÔÓÙ·Ó, ÁÈ· Î¿ıÂ ¤Ó·Ó
·fi ÙÔ˘˜ ‰‡Ô Ì‡ÏÔ˘˜).

2. ∆ÚÂÈ˜ ·ÓÙÏ›Â˜ ·fi Ù· ÂÚÁÔÛÙ¿ÛÈ· ÙˆÓ ∞ÊÒÓ πÛËÁfiÓË ÙË˜ ™Ì‡ÚÓË˜. 

3. ∆Ú›· ˘‰Ú·˘ÏÈÎ¿ ÈÂÛÙ‹ÚÈ· (Ú¤ÛÂ˜) ·fi Ù· ÂÚÁÔÛÙ¿ÛÈ· ÙˆÓ ∞ÊÒÓ πÛËÁfiÓË. 

4. ¢‡Ô Û·ÛÙ‹ÚÂ˜. 

5. ¢‡Ô ÌÈÎÚÔ› «Û¿ÏÈ·ÎÂ˜» (ÎÔ¯Ï›Â˜ ÙÔ˘ ∞Ú¯ÈÌ‹‰Ë).

6. √ ¿ÍÔÓ·˜ ÌÂÙ¿‰ÔÛË˜ ÙË˜ Î›ÓËÛË˜ ÌÂ ÙÔ˘˜ ÙÚÔ¯Ô‡˜.

7. ŒÓ· Ï·‚¿Ï (Ê˘ÁÔÎÂÓÙÚÈÎfi˜ ÂÏ·ÈÔ‰È·¯ˆÚÈÛÙ‹Ú·˜).

8. §Ô˘ÚÈ¿ ÌÂÙ¿‰ÔÛË˜ Î›ÓËÛË˜. 

9. ∏ÏÂÎÙÚÔÎÈÓËÙ‹ÚÂ˜.

4. ∞Ú¯ÈÙÂÎÙÔÓÈÎfi˜ Û¯Â‰È·ÛÌfi˜ – ÌÔÚÊÔÏÔÁ›·

∆Ô ÂÏ·ÈÔÙÚÈ‚Â›Ô ÃÈÒÙË – ÃÈˆÙ¤ÏÏË (ÂÈÎ. 1) ÎÙ›ÛıËÎÂ, fiˆ˜ fiÏ· ÛÙË §¤Û‚Ô, ·fi
·ÓÒÓ˘ÌÔ˘˜ ŒÏÏËÓÂ˜ ÙÂ¯Ó›ÙÂ˜, Èı·ÓfiÓ Î·È ªÈÎÚ·ÛÈ¿ÙÂ˜, ÛÙÈ˜ ·Ú¯¤˜ ÙÔ˘ 20Ô˘ ·ÈÒÓ·. 

∆Ô Û˘ÁÎÚfiÙËÌ· ·ÚÔ˘ÛÈ¿˙ÂÈ ·Ú¯ÈÙÂÎÙÔÓÈÎfi ÂÓ‰È·Ê¤ÚÔÓ, ÁÈ·Ù› ·ÔÙÂÏÂ› Ù˘ÈÎfi ·-
Ú¿‰ÂÈÁÌ· ÛÙ· ÚfiÙ˘· ÎÙ›ÛÌ·ÙÔ˜ Ô˘ ·Ú·¤ÌÂÈ ÛÂ Ô¯˘ÚˆÌ·ÙÈÎ‹ ·Ú¯ÈÙÂÎÙÔÓÈÎ‹.
Œ¯ÂÈ Ì¿ÏÏÔÓ ÙËÓ fi„Ë ÂÓfi˜ ÌÈÎÚÔ‡ ÙÂÈ¯ÈÛÌ¤ÓÔ˘ ·ÁÚÔÙÈÎÔ‡ ÔÈÎÈÛÌÔ‡ ·Ú¿ ÂÓfi˜ ‚ÈÔÌË-
¯·ÓÈÎÔ‡ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜. ∞ÔÙÂÏÂ›Ù·È ·fi ÙÔ ÎÙ›ÚÈÔ ÂÂÍÂÚÁ·Û›·˜ ÂÏ·ÈÔÎ¿ÚÔ˘ Î·È
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·Ú·ÁˆÁ‹˜ Ï·‰ÈÔ‡, Ô˘ ‚Ú›ÛÎÂÙ·È ÛÙÔ Î¤ÓÙÚÔ ÙË˜ ÂÁÎ·Ù¿ÛÙ·ÛË˜ Î·È ÂÊ¿ÙÂÙ·È ÙÔ˘
¯ÒÚÔ˘ ·ÙÌÔÌË¯·Ó‹˜ Î·È ÙÔ˘ ·ÙÌÔÏÂ‚ËÙÔÛÙ·Û›Ô˘.

¶ÚfiÎÂÈÙ·È ÁÈ· ÎÙ›ÚÈÔ ÔÚıÔÁˆÓÈÎ‹˜ Î¿ÙÔ„Ë˜ ‰È·ÛÙ¿ÛÂˆÓ 12,2 x 23,0 Ì¤ÙÚˆÓ ÌÂ ·Ó·-
ÏÔÁ›· ÏÂ˘ÚÒÓ 1:2, ¯·Ú·ÎÙËÚÈÛÙÈÎfi fiÏˆÓ ÙˆÓ ÂÏ·ÈÔÙÚÈ‚Â›ˆÓ ÙˆÓ ·Ú¯ÒÓ ÙÔ˘ 20Ô˘ ·ÈÒ-
Ó· (ÂÈÎ. 2). ™ÙË ÓfiÙÈ· ÏÂ˘Ú¿ ÙÔ˘ ÚÔÛ·ÚÙ¿Ù·È ÙÂÙÚ·ÁˆÓÈÎ‹˜ Î¿ÙÔ„Ë˜ ·Ôı‹ÎË ÂÏ·ÈÔ-
Î·ÚÔ‡ ‰È·ÛÙ¿ÛÂˆÓ 6,5 x 6,5 Ì¤ÙÚˆÓ Ô˘ ·ÊÔÚ¿ ÌÂÙ·ÁÂÓ¤ÛÙÂÚË ÚÔÛı‹ÎË ÙÔ˘ 1918,
fiˆ˜ ÚÔÎ‡ÙÂÈ ·fi ÂÁ¯¿Ú·ÎÙË ¯ÚÔÓÔÏÔÁ›· ÛÙËÓ ¤ÙÚÈÓË ÎÏÂ›‰· ÙË˜ ÂÈÛfi‰Ô˘.  ™ÙÔ ‚fi-
ÚÂÈÔ fiÚÈÔ Û˘ÁÎÚÔÙÔ‡ÓÙ·È ÔÈ ·Ôı‹ÎÂ˜ Ï·‰ÈÔ‡ ÚÔÛ·ÚÙËÌ¤ÓÂ˜ Ï¿ÁÈ· ÌÂ «Ì·Ù¤˜»
(·Ôı‹ÎÂ˜ Î·ÚÔ‡). ∆Ô Û‡ÓÔÏÔ ÙˆÓ «Ì·ÙÒÓ» (ÂÈÎ. 3) Ô˘ ¤¯Ô˘Ó ÌÔÓfiÚÚÈ¯ÙË Í‡ÏÈÓË
ÛÙ¤ÁË ·Ó·Ù‡ÛÛÂÙ·È ÁÚ·ÌÌÈÎ¿ Î·È Î·Ï‡ÙÂÈ ÂÚÈÌÂÙÚÈÎ¿ ÙÔ ÙÂıÏ·ÛÌ¤ÓÔ fiÚÈÔ ÙÔ˘ ÔÈ-
ÎÔ¤‰Ô˘ (‚Ï. ÙÔÌ‹ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜, Û¯. 4). ∂ÛˆÙÂÚÈÎ¿, ÌÈ· ÂÓfiÙËÙ· ·ÔıËÎÒÓ Î·ÚÔ‡
‰È·Ù¿ÛÛÂÙ·È Î·Ù¿ Ù¤Ú˘ÁÂ˜, ¿ÏÏÂ˜ ÌÂ Í‡ÏÈÓ· Î·È ¿ÏÏÂ˜ ÌÂ Ï›ıÈÓ· ‰È·¯ˆÚÈÛÙÈÎ¿, ÂÓÒ Â›-
Ó·È  ÛÙÂÁ·ÛÌ¤ÓÂ˜ ÌÂ ‰›ÚÚÈ¯ÙË Í‡ÏÈÓË ÛÙ¤ÁË. 

∏ ÔÎÙ·ÁˆÓÈÎ‹ Î·ÌÈÓ¿‰· (ÂÈÎ. 5), Û‡Ì‚ÔÏÔ ˘ÈÔı¤ÙËÛË˜ ÙÔ˘ ÓÂˆÙÂÚÈÛÌÔ‡ Ô˘ ‹Ù·Ó Ë
ÂÈÛ·ÁˆÁ‹ ÙÔ˘ ·ÙÌÔ‡ ˆ˜ ËÁ‹˜ ÂÓ¤ÚÁÂÈ·˜, Û˘Ó‰¤ÂÙ·È ÌÂ ÙÔ ÂÏ·ÈÔÙÚÈ‚Â›Ô Ì¤Ûˆ ˘fiÁÂÈÔ˘
·ÁˆÁÔ‡. ∂›Ó·È ÎÙÈÛÌ¤ÓË ÈÛÔ‰ÔÌÈÎ¿ ·fi ¤ÙÚ· ÛÙË ‚¿ÛË Î·È Û˘Ì·Á‹ ÙÔ‡‚Ï· ÛÙÔÓ ÎÔÚ-
Ìfi, ÂÓÒ ÂÓÈÛ¯‡ÂÙ·È ÌÂ ÂÏÎ˘ÛÙ‹ÚÂ˜ ÁÈ· ÔÌ·Ï‹ Û˘ÌÂÚÈÊÔÚ¿ ÛÙÔ ÛÂÈÛÌfi. ∞Ó·ÙÔÏÈÎ¿, ·˘-
Ù‹ Û˘Ó¤¯ÂÙ·È ÌÂ ÙÈ˜ ÂÚÈÌÂÙÚÈÎ¤˜ «Ì·Ù¤˜» Î·È ·Ó·Ù‡ÛÛÂÙ·È ÛÂ ‡„Ô˜ 14,70 Ì¤ÙÚˆÓ ÌÂ
Û˘ÁÎÏ›ÓÔ˘Û· ‰È·ÙÔÌ‹ ¤ˆ˜ ÙÔ ¯Â›ÏÔ˜ ÙË˜ ·fiÏËÍ‹˜ ÙË˜. ¢˘ÙÈÎ¿, ÙÔ ÂÏ·ÈÔ˘ÚÁÂ›Ô ÔÚÈÔıÂ-
ÙÂ›Ù·È Û¯Â‰fiÓ ÛÙÔ Û‡ÓÔÏfi ÙÔ˘ ·fi ÙÔ›¯Ô ¿¯Ô˘˜ ÂÚ›Ô˘ 50 ÂÎ·Ù.

∂› ÙË˜ ·˘Ù‹˜ ÏÂ˘Ú¿˜ ·Ó·Ù‡ÛÛÂÙ·È ÛÂ ‰ÈÒÚÔÊÔ ÎÙ›ÛÌ· Ë Î·ÙÔÈÎ›· ÙÔ˘ Ó˘¯ÙÔÊ‡-
Ï·Î· (·ã fiÚÔÊÔ) Î·È ÙÔ Î·ÊÂÓÂ›Ô ÙˆÓ ÂÚÁ·ÙÒÓ (ÈÛfiÁÂÈÔ). ∏ ÂÈÎÔÈÓˆÓ›· ÛÙÔÓ fiÚÔÊÔ
Á›ÓÂÙ·È Ì¤Ûˆ ¤ÙÚÈÓË˜ ÛÎ¿Ï·˜ (ÂÈÎ. 6). ™Â fiÏÂ˜ ÙÈ˜ ÎÙÈÚÈ·Î¤˜ ÂÓfiÙËÙÂ˜ ÙÔ˘ Û˘ÁÎÚÔÙ‹-
Ì·ÙÔ˜ Ë ÚfiÛ‚·ÛË Á›ÓÂÙ·È ÌfiÓÔÓ ·fi ÙÔ ÂÛˆÙÂÚÈÎfi ÙÔ˘ ÁÂÁÔÓfi˜ Ô˘ Â›ÛË˜ ·Ú·¤-
ÌÂÈ ÛÙ· ÚfiÙ˘· ÙË˜ Ô¯˘ÚˆÌ·ÙÈÎ‹˜ ·Ú¯ÈÙÂÎÙÔÓÈÎ‹˜. ∏ Â›ÛÔ‰Ô˜ ÛÙÔ Û˘ÁÎÚfiÙËÌ· ÂÍ·-
ÛÊ·Ï›˙ÂÙ·È ÌÂ ‰‡Ô fiÚÙÂ˜ ÛÙËÓ Î‡ÚÈ· fi„Ë, Ì›· ·¤Ó·ÓÙÈ ·fi ÙÔ ¯ÒÚÔ ÂÂÍÂÚÁ·Û›·˜
Î·È ÌÈ· ÓÔÙÈfiÙÂÚ· ·¤Ó·ÓÙÈ ·fi ÙÈ˜ ·Ôı‹ÎÂ˜ Î·ÚÔ‡. 

ªÔÚÊÔÏÔÁÈÎ¿, Û¯Â‰fiÓ Î·Ù¿ Î·ÓfiÓ·, Ù· ÂÏ·ÈÔÙÚÈ‚Â›· ÙË˜ ÂÚÈfi‰Ô˘ 19Ô˘ ·È. ¤ˆ˜ ·Ú-
¯¤˜ 20Ô˘ ·È. Â›Ó·È ÂËÚÂ·ÛÌ¤Ó· ·fi ÙËÓ µÈÔÌË¯·ÓÈÎ‹ ∞Ú¯ÈÙÂÎÙÔÓÈÎ‹ ÙË˜ ∂˘ÚÒË˜ Î·È
Î˘Ú›ˆ˜ ÙËÓ ∞Ú¯ÈÙÂÎÙÔÓÈÎ‹ ÙˆÓ ∞ÁÁÏÈÎÒÓ ‚ÈÔÌË¯·ÓÈÎÒÓ ÎÙÈÛÌ¿ÙˆÓ ÙË˜ ÚÒÙË˜ ‚ÈÔÌË-
¯·ÓÈÎ‹˜ ·Ó¿Ù˘ÍË˜ (1760-1830). 

∂ÎÙÈÌ¿Ù·È, fiÙÈ, ˆ˜ ÌÔÚÊÔÏÔÁÈÎfi ·Ú¯ÈÎfi ÚfiÙ˘Ô, ÏÂÈÙÔ‡ÚÁËÛ·Ó Ù· ÚÔÁÂÓ¤ÛÙÂÚ·
ÂÚÁÔÛÙ¿ÛÈ· ÙˆÓ ∞ÊÒÓ πÛËÁfiÓË (ÛÈ‰ËÚÔ˘ÚÁ›·) ÙË˜ ™Ì‡ÚÓË˜, Ù· ÔÔ›· Èı·ÓÔÏÔÁÂ›Ù·È fiÙÈ
ÌÂÏ¤ÙËÛ·Ó ÕÁÁÏÔÈ ÌË¯·ÓÈÎÔ›. ¢Â‰ÔÌ¤ÓÔ˘ ‰Â, fiÙÈ ÛÂ Û˘ÓÂÚÁ·Û›· ÌÂ ∞ÁÁÏÈÎ¤˜ ÂÙ·ÈÚÂ›Â˜
ÚÔÌËıÂ‡ÔÓÙ·Ó –ÂÎÙfi˜ ·fi ÙÔÓ ÌË¯·ÓÔÏÔÁÈÎfi ÂÍÔÏÈÛÌfi– Î·È Ù· ‚ÈÔÌË¯·ÓÈÎ¿ ‰ÔÌ‹ÛÈ-
Ì· ˘ÏÈÎ¿, ˘Ô‰Â›ÎÓ˘·Ó Î·Ù·ÛÎÂ˘·ÛÙÈÎ¤˜ Ô‰ËÁ›Â˜ ÛÙÔ˘˜ ÓÙfiÈÔ˘˜ Î·È ÌÈÎÚ·ÛÈ¿ÙÂ˜ ÙÂ¯Ó›-
ÙÂ˜, Û¯ÂÙÈ˙fiÌÂÓÂ˜ ÌÂ ÙËÓ ‰È·ÛÙ·ÛÈÔÏfiÁËÛË Î·È ÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÌË¯·ÓËÌ¿ÙˆÓ Î·È ¤ÙÛÈ,
·Ú·ÁfiÙ·Ó Î·Ù¿ ÙÚfiÔ ÚˆÙÔÁÂÓ‹, ¯ˆÚ›˜ Û˘ÓÔÏÈÎfi Û¯Â‰È·ÛÌfi ·fi ÂÈ‰ÈÎÂ˘Ì¤ÓÔ˘˜ ÌË-
¯·ÓÈÎÔ‡˜, ÙÔ ÂÈ‰ÈÎfi ÎÙ›ÚÈÔ Ô˘ ÂÍ˘ËÚÂÙÔ‡ÛÂ Î·Ù’ ·Ú¯‹Ó ÌfiÓÔÓ ÙËÓ ·Ú·ÁˆÁ‹ Î·È fi¯È
ÙÈ˜ Û˘Óı‹ÎÂ˜ ˙ˆ‹˜ ÙˆÓ ÂÚÁ·ÙÒÓ Î·È Ù· Ì¤ÙÚ· ÚÔÛÙ·Û›·˜ ÙÔ˘˜ (µ·ÚÂÏ›‰Ë˜, 1998).

∆Ô ÂÏ·ÈÔ˘ÚÁÂ›Ô ÃÈÒÙË – ÃÈˆÙ¤ÏÏË ÛÙÔÓ ¶ÔÏ‡¯ÓÈÙÔ §¤Û‚Ô˘ 151
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∂ÈÎ. 3. √È «Ì·Ù¤˜»
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∂ÈÎ. 5. ∏ ÔÎÙ·ÁˆÓÈÎ‹ Î·ÌÈÓ¿‰· Û‡Ì‚ÔÏÔ ÓÂˆÙÂÚÈÛÌÔ‡
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∂ÈÎ. 6. ∫·ÙÔÈÎ›· Ó˘¯ÙÔÊ‡Ï·Î· – Î·ÊÂÓÂ›Ô

°ÂÓÈÎÒ˜, Ë ÌÔÚÊÔÏÔÁ›· ÙˆÓ ‚ÈÔÌË¯·ÓÈÎÒÓ ÎÙÈÚ›ˆÓ ·˘Ù‹˜ ÙË˜ ÂÚÈfi‰Ô˘ ·Ô‰ÂÈÎÓ‡-
ÂÈ, fiÙÈ ·˘Ù¿ ‰·ÓÂ›˙ÔÓÙ·È ÌÔÚÊÔÏÔÁÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Î·È ÚfiÙ˘· ·fi ÎÙ›ÛÌ·Ù· ÙË˜
ÂÚÈÔ¯‹˜ ÛÙËÓ ÔÔ›· ÂÓÙ¿ÛÛÔÓÙ·È ·ÏÏ¿ Î·È ·fi ¿ÏÏ· ÎÙ›ÚÈ· ÙÔ˘ ·ÚÂÏıfiÓÙÔ˜ ÛÂ Û˘Ó-
‰˘·ÛÌfi ¿ÓÙ· ÌÂ ÙËÓ ˘¿Ú¯Ô˘Û· ÙÂ¯ÓÔÁÓˆÛ›· Î·ıÒ˜ Î·È ÙÔ Â›‰Ô˜, ÙËÓ ˘Ê‹ Î·È ÙÈ˜ ‰˘-
Ó·ÙfiÙËÙÂ˜ ÙˆÓ ÓÙfiÈˆÓ ˘ÏÈÎÒÓ.

∞fi ¿Ô„Ë Ù˘ÔÏÔÁÈÎ‹, ÙÔ ÂÏ·ÈÔÙÚÈ‚Â›Ô ÃÈÒÙË – ÃÈˆÙ¤ÏÏË Î·È fiÏ· Ù· ‚ÈÔÌË¯·ÓÈ-
Î¿ ÎÙ›ÚÈ· ·˘Ù‹˜ ÙË˜ ÂÚÈfi‰Ô˘ ¤¯Ô˘Ó ÎÔÈÓ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿. ∂›Ó·È ÔÁÎÒ‰Ë, ÛÂ ·ÓÙ›ıÂ-
ÛË ÌÂ Ù· ÚÒÙ· ÂÏ·ÈÔ˘ÚÁÂ›· Ô˘ ‹Ù·Ó ÌÈÎÚ¿, ÁÈ·Ù› Ë ¯Ú‹ÛË ÌÂÁ¿ÏˆÓ ÌË¯·ÓËÌ¿ÙˆÓ Â¤-
‚·ÏÂ ÙËÓ ·Ó¿ÁÎË ‰ËÌÈÔ˘ÚÁ›·˜ ÌÂÁ·Ï‡ÙÂÚÔ˘ ¯ÒÚÔ˘ Î·È Û˘ÓÂÒ˜ Ô fiÁÎÔ˜ ÙˆÓ ÂÏ·ÈÔ˘Ú-
ÁÂ›ˆÓ ·˘Í‹ıËÎÂ ÛËÌ·ÓÙÈÎ¿ ÁÈ· Ó· Î·Ï‡„ÂÈ ÙÈ˜ ·Ó¿ÁÎÂ˜ ÙÔ˘ Ó¤Ô˘ ÙÚfiÔ˘ ÏÂÈÙÔ˘ÚÁ›·˜
(∆Â¯ÓÔÏÔÁ›·, 2001). √È ·ÏÈÔ› ÂÏ·ÈfiÌ˘ÏÔÈ ‰ËÏ·‰‹, Ô˘ Â›¯·Ó ˆ˜ ÎÈÓËÙ‹ÚÈ· ‰‡Ó·ÌË Ù·
·ÓıÚÒÈÓ· ¯¤ÚÈ·, ÙÔ ÓÂÚfi, ‹ ÙË ‰‡Ó·ÌË ÙˆÓ ˙ÒˆÓ, ÌÂÙÂÍÂÏ›¯ıËÎ·Ó ÛÙÔ Ù¤ÏÔ˜ ÙÔ˘ 19Ô˘

·È. ¤ˆ˜ ÙÈ˜ ·Ú¯¤˜ ÙÔ˘ 20Ô˘ ·È. ÛÂ ·ÙÌÔÌË¯·Ó¤˜. ™ÙË Û˘Ó¤¯ÂÈ·, ÛÙ· Ì¤Û· ÙÔ˘ 20Ô˘ ·È., ·˘-
Ù¤˜ ·ÓÙÈÎ·Ù·ÛÙ¿ıËÎ·Ó ·fi ÂÙÚÂÏ·ÈÔÌË¯·Ó¤˜ Î·È ·ÚÁfiÙÂÚ· ·fi ËÏÂÎÙÚÔÎÈÓËÙ‹ÚÂ˜
Ô˘ ·‡ÍËÛ·Ó Î·Ù¿ ÔÏ‡ ÙÈ˜ ·Ú·ÁfiÌÂÓÂ˜ ÔÛfiÙËÙÂ˜ Ï·‰ÈÔ‡, ‚ÂÏÙ›ˆÛ·Ó ÙËÓ ÔÈfiÙËÙ¿
ÙÔ˘ Î·È ‚¤‚·È· Â·‡ÍËÛ·Ó  ÙËÓ ÔÈÎÔÓÔÌÈÎ‹ ÈÛ¯‡ ÙÔ˘ ÓËÛÈÔ‡. 
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5. ∫·Ù·ÛÎÂ˘‹

∆Ô ¿¯Ô˜ ÙË˜ ·Óˆ‰ÔÌ‹˜ Â›Ó·È 50 ÂÎ·ÙÔÛÙ¿ Î·È ˆ˜ ÎÔÓ›·Ì· ¯ÚËÛÈÌÔÔÈÂ›Ù·È ·Û‚¤-
ÛÙË˜, ¿ÌÌÔ˜ Î·È ËÏfi˜, ÛÙÔ˘˜ ‰Â Î˘Ú›Ô˘˜ ¯ÒÚÔ˘˜ ÂÂÍÂÚÁ·Û›·˜ ‹ ÛÙ· ÎÙ›ÛÌ·Ù· Ô˘
·Ó·Ù‡ÛÛÔÓÙ·È ÚÔ˜ ‚ÔÚÚ¿ ÙÔ ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓÔ ÎÔÓ›·Ì· Â›Ó·È ˘‰Ú·˘ÏÈÎfi, ÙÔ ÁÓˆ-
ÛÙfi «ÎÔ˘Ú·Û¿ÓÈ» (Ì›ÁÌ· ¿ÌÌÔ˘ Î·È ÛÎfiÓË˜ ÎÂÚ·ÌÈ‰ÈÔ‡). ∏ ıÂÌÂÏ›ˆÛË Â›Ó·È ÌÂ ÂÚÈÌÂ-
ÙÚÈÎ‹ ÏÈıÔ‰ÔÌ‹ ·fi ËÌÈÎ·ÙÂÚÁ·ÛÌ¤ÓÔ˘˜ Ï›ıÔ˘˜.

√È ·ÎÚÔÁˆÓÈ·›ÔÈ Ï›ıÔÈ ÛÙÔ ÎÂÓÙÚÈÎfi ÎÙ›ÚÈÔ ·ÏÏ¿ Î·È ÛÂ ÔÚÈÛÌ¤ÓÂ˜ ·Ôı‹ÎÂ˜ Â›Ó·È
ÂÏÂÎËÙÔ›. √È «Ì·Ù¤˜» Â›Ó·È ÎÙÈÛÌ¤ÓÂ˜ ÌÂ ÏÈıÔ‰ÔÌ‹ Î·È ÎÔÓ›·Ì· ·fi ËÏfi. °ÂÓÈÎÒ˜,
ÛÙË ÏÈıÔ‰ÔÌ‹ ÙÔ˘ Î‡ÚÈÔ˘ ÎÙ›ÛÌ·ÙÔ˜ ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ ·ÚÂÌ‚¿ÏÏÔÓÙ·È ÛÙÚÒÛÂÈ˜
·fi Û˘Ì·Á‹ ÙÔ‡‚Ï· Ô˘ ÏÂÈÙÔ˘ÚÁÔ‡Ó ˆ˜ ÛÂÓ¿˙ ÁÈ· Î·Ï‡ÙÂÚË Û˘ÌÂÚÈÊÔÚ¿ ÛÙÔ ÛÂÈ-
ÛÌfi.

∫‡ÚÈÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙÔ˘ ÂÏ·ÈÔ˘ÚÁÂ›Ô˘ Î·È ÁÂÓÈÎ¿ fiÏˆÓ ·˘ÙÒÓ ÙˆÓ ÎÙÈÚ›ˆÓ Â›Ó·È
Ù· ÌÂÁ¿Ï· ·ÓÔ›ÁÌ·Ù· ÙˆÓ ·Ú·ı‡ÚˆÓ ÌÂ ·Ó·ÏÔÁ›· 1:2. √È Ï·Ì¿‰Â˜ Î·È Ù· ÂÚÈı˘-
ÚÒÌ·Ù¿ ÙÔ˘˜ Â›Ó·È ·fi Ï·ÍÂ˘Ì¤ÓÂ˜ ¤ÙÚÂ˜ Î·ıÒ˜ Î·È Ù· ˘¤Úı˘Ú· Ô˘ ÏÂÈÙÔ˘ÚÁÔ‡Ó
ˆ˜ Ú¤ÎÈ·. ¶¿Óˆ ·fi ·˘Ù¿ Û˘Ó‹ıˆ˜ Î·Ù·ÛÎÂ˘¿˙ÔÓÙ·È ·Ó·ÎÔ˘ÊÈÛÙÈÎ¿ ÙfiÍ· ·fi Û˘-
Ì·Á‹ ÙÔ‡‚Ï· (ÂÈÎ. 7) ÌÂ ¤ÙÚÈÓË ÎÏÂ›‰· ÛÙÔ Î¤ÓÙÚÔ. √È fiÚÙÂ˜ Â›Ó·È ‰›Ê˘ÏÏÂ˜ ÂÎÙfi˜
·fi ‰‡Ô ÛÙËÓ ‰˘ÙÈÎ‹ fi„Ë Ô˘ Â›Ó·È ÙÚ›Ê˘ÏÏÂ˜ ÁÈ· Ó· ¯ˆÚ¿ÓÂ Ù· ÔÁÎÒ‰Ë ÌË¯·Ó‹Ì·Ù·.

∂ÈÎ. 7. ∆˘ÈÎfi ¿ÓÔÈÁÌ· ·Ó·ÙÔÏÈÎ‹˜ fi„Ë˜
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∆Ô ˘ÏÈÎfi ÙˆÓ ·Ú¯ÈÙÂÎÙÔÓÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ Â›Ó·È ·fi ÂÙÚÒÌ·Ù· ÂÍÔÚ˘ÁÌ¤Ó· ·fi Ù·
ÂÙÚÔÎÔÂ›· ÙÔ˘ ™¿ÚÌÔ˘Û·Î ÙÔ˘ ∞‰Ú·ÌÌ˘ÙÈÓÔ‡ ÎfiÏÔ˘ ‹ ÙÔ˘ ‚fiÚÂÈÔ˘ ÙÌ‹Ì·ÙÔ˜ ÙÔ˘
ÓËÛÈÔ‡. ™ÙÈ˜ «Ì·Ù¤˜» ÙÔ˘ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜ Ù· ‰¿Â‰· Â›Ó·È ·fi Î˘‚fiÏÈıÔ˘˜ Î·È ÛÙÔ
ÂÏ·ÈÔÙÚÈ‚Â›Ô ·fi ÈÛÔÂ‰ˆÌ¤ÓÔ ¯ÒÌ·.

∏ ÛÙ¤Á·ÛË ÛÂ Î¿ıÂ ÂÓfiÙËÙ· Á›ÓÂÙ·È ·fi ‰›ÚÚÈ¯ÙÂ˜ Í‡ÏÈÓÂ˜ ÛÙ¤ÁÂ˜ ·fi ·‰Ú·Ì˘ÙÙÈÓ‹
Í˘ÏÂ›· ÌÂ ÂÍ·›ÚÂÛË ÙÈ˜ ·Ôı‹ÎÂ˜ Î·ÚÔ‡ Ô˘ Â›Ó·È ÌÔÓfiÚÚÈ¯ÙÂ˜. ∆ËÓ ‚¿ÛË Î·È ÙËÓ ÛÙ¤-
„Ë ÙˆÓ ÛÙÂÁÒÓ ÂÚÈ‚¿ÏÏÂÈ ÁÚË›‰· ·fi ‰‡Ô ÛÂÈÚ¤˜ ÙÔ‡‚ÏˆÓ (‚Ï. ÙÔÌ‹ Û˘ÁÎÚÔÙ‹Ì·ÙÔ˜).

6. ™˘Ì¤Ú·ÛÌ·

™Â ÙÂÏÈÎ‹ ·Ó¿Ï˘ÛË ÂÈÛËÌ·›ÓÂÙ·È, fiÙÈ ˘¿Ú¯ÂÈ ÂÈÙ·ÎÙÈÎ‹ ·Ó¿ÁÎË Ó· ÚÔÛÙ·ÙÂ˘ıÂ›
ÙÔ ÌÓËÌÂ›Ô ÌÂ ·ÔÎ·Ù¿ÛÙ·ÛË ÙË˜ ÌÔÚÊ‹˜ ÙÔ˘ ÒÛÙÂ Ó· ÌÔÚÂ› Ó· Â·Ó·¯ÚËÛÈÌÔÔÈË-
ıÂ› ÚÔ˜ fiÊÂÏÔ˜ ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ Û˘ÓfiÏÔ˘. 

∞Ó Ë ÙÔÈÎ‹ ·˘ÙÔ‰ÈÔ›ÎËÛË Â˘·ÈÛıËÙÔÔÈËıÂ›, fiˆ˜ ¤¯ÂÈ Û˘Ì‚Â› ÛÂ ¿ÏÏÂ˜ ÂÚÈÙÒ-
ÛÂÈ˜, Â›Ó·È ÂÊÈÎÙfi Ó· ÂÓÙ·¯ıÂ› ÛÂ Î¿ÔÈÔ ÔÏÔÎÏËÚˆÌ¤ÓÔ ÚfiÁÚ·ÌÌ· Î·È Ó· ·ÍÈÔÔÈË-
ıÂ› Ì¤Û· ·fi Ó¤Â˜ ¯Ú‹ÛÂÈ˜, fiˆ˜ .¯. ÌÔ˘ÛÂÈ·ÎÒÓ ¯ÒÚˆÓ, Û˘ÓÂ‰ÚÈ·ÎÔ‡ Î¤ÓÙÚÔ˘, ‚È-
‚ÏÈÔı‹ÎË˜ Î.¿. ‹ Ì¤Û· ·fi ·Ó·‚›ˆÛË ·Ú·‰ÔÛÈ·ÎÒÓ ¯Ú‹ÛÂˆÓ, ÁÂÁÔÓfi˜ Ô˘ ı· ÚÔˆ-
ı‹ÛÂÈ ÙËÓ ÚÔÛ¿ıÂÈ· ·Ó¿‰ÂÈÍË˜ ÙˆÓ ÙÂ¯ÓÈÎÒÓ ÌÓËÌÂ›ˆÓ ÙË˜ §¤Û‚Ô˘ ÌÂ ÁÂÓÈÎfiÙÂÚÔ
ÛÙfi¯Ô ÙËÓ ÎÔÈÓˆÓÈÎ‹ Î·È ÔÈÎÔÓÔÌÈÎ‹ ·Ó·˙ˆÔÁfiÓËÛË ÙÔ˘ ÓËÛÈÔ‡ (.¯. Û˘ÁÎÚ¿ÙËÛË Î·È
‚ÂÏÙ›ˆÛË ÙË˜ ËÏÈÎÈ·Î‹˜ Û‡ÓıÂÛË˜ ÙÔ˘ ÏËı˘ÛÌÔ‡, ·Ó¿Ù˘ÍË ÂÓ·ÏÏ·ÎÙÈÎÔ‡ ÙÔ˘ÚÈ-
ÛÌÔ‡), Ì¤Ûˆ ÙË˜ ÚÔ‚ÔÏ‹˜ ÙÔ˘ È‰È·›ÙÂÚÔ˘ ¯·Ú·ÎÙ‹Ú· ÙÔ˘ Î·ıÒ˜ Î·È ÙˆÓ ÔÏÈÙÈÛÙÈÎÒÓ
Î·È Ê˘ÛÈÎÒÓ fiÚˆÓ ÙÔ˘, ÒÛÙÂ Ó· ÙÔ Î·Ù·ÛÙ‹ÛÔ˘Ó ÂÏÎ˘ÛÙÈÎfiÙÂÚÔ ˆ˜ ÙfiÔ ·Ó¿‰ÂÈÍË˜
ÙË˜ Û˘ÏÏÔÁÈÎ‹˜ Î·È ÈÛÙÔÚÈÎ‹˜ ÌÓ‹ÌË˜.
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™ÎÔfi˜ Î·È ™Ùfi¯ÔÈ ÙË˜ ∂ÈÛÙËÌÔÓÈÎ‹˜ ∂ÂÙËÚ›‰·˜

∏ ∂ÈÛÙËÌÔÓÈÎ‹ ∂ÂÙËÚ›‰· ∂Ê·ÚÌÔÛÌ¤ÓË˜ ŒÚÂ˘Ó·˜ (∂∂∂∂), ·ÔÙÂÏÂ› ÙËÓ Â›ÛËÌË ∂ÈÛÙËÌÔÓÈ-
Î‹ ∂ÂÙËÚ›‰· ÙÔ˘ ∆∂π ¶ÂÈÚ·È¿ ÛÙËÓ ÔÔ›· ÌÔÚÔ‡Ó Ó· ‰ËÌÔÛÈÂ‡ÔÓÙ·È ÚˆÙfiÙ˘Â˜ ÂÚÂ˘ÓËÙÈÎ¤˜ ÂÚ-
Á·Û›Â˜ ÌÂÙ¿ ·fi ·ÍÈÔÏfiÁËÛË (Û˘Ó‹ıˆ˜, 2 ÎÚÈÙÒÓ) ÌÂ ıÂÌ·ÙÈÎfi ·ÓÙÈÎÂ›ÌÂÓÔ ÛÂ ÌÈ· ·fi ÙÈ˜ ÂÚÈÔ¯¤˜
ÙˆÓ ªË¯·ÓÈÎÒÓ ∂ÈÛÙËÌÒÓ Î·È ∆Â¯ÓÔÏÔÁ›·˜, ÙË˜ º˘ÛÈÎ‹˜, ÙˆÓ ª·ıËÌ·ÙÈÎÒÓ, ÙˆÓ ∆Â¯ÓÒÓ, ÙˆÓ
∫ÔÈÓˆÓÈÎÒÓ Î·È ∞ÓıÚˆÈÛÙÈÎÒÓ ∂ÈÛÙËÌÒÓ (πÛÙÔÚÈÎ¿, ∫ÔÈÓˆÓÈÎ¿, ¡ÔÌÈÎ¿, ¢ÈÔÈÎËÙÈÎ¿ Î·È ¶ÔÏÈÙÈ-
Î¿ ı¤Ì·Ù·). ™Ùfi¯ÔÈ ÙË˜ ∂∂∂∂ Â›Ó·È, ·ÊÂÓfi˜ Ë ·ÚÔ˘Û›·ÛË Ó¤ˆÓ ÂÚÂ˘ÓËÙÈÎÒÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ, ÌÂıfi-
‰ˆÓ, ‹ (Î·È) ·Ó·Ï‡ÛÂˆÓ, ·ÊÂÙ¤ÚÔ˘ ‰Â Ë ‰ËÌÈÔ˘ÚÁ›· ÌÈ·˜ Ó¤·˜ ËÁ‹˜ ÂÈÛÙËÌÔÓÈÎ‹˜ ÏËÚÔÊfiÚËÛË˜
¯Ú‹ÛÈÌË˜ ÛÙËÓ ÂÊ·ÚÌÔÛÌ¤ÓË, Î˘Ú›ˆ˜, ¤ÚÂ˘Ó·.

√‰ËÁ›Â˜ ÚÔ˜ ÙÔ˘˜ ™˘ÁÁÚ·ÊÂ›˜

∏ ∂∂∂∂ ‰¤¯ÂÙ·È ÚÔ˜ ·ÍÈÔÏfiÁËÛË ÁÈ· ‰ËÌÔÛ›Â˘ÛË ÚˆÙfiÙ˘Â˜ ÂÚÂ˘ÓËÙÈÎ¤˜ ÂÚÁ·Û›Â˜ ÁÚ·ÌÌ¤ÓÂ˜
ÛÙËÓ ∂ÏÏËÓÈÎ‹, ‹ ÛÙËÓ ∞ÁÁÏÈÎ‹, Ô˘ ‰ÂÓ ¤¯Ô˘Ó ‰ËÌÔÛÈÂ˘ıÂ› Ô‡ÙÂ ‚Ú›ÛÎÔÓÙ·È ˘fi ÎÚ›ÛË ÛÂ ¿ÏÏÔ Ì¤ÛÔ.
ªÈ· ÚˆÙfiÙ˘Ë ÂÚÁ·Û›· Â›Ó·È ‰ËÌÔÛÈÂ‡ÛÈÌË ÛÙËÓ ∂∂∂∂ ÂÊfiÛÔÓ ÚfiÎÂÈÙ·È ÁÈ· ÂÚÁ·Û›· Ô˘ ·Ô-
‰ÂÈÁÌ¤Ó· ÚÔÛı¤ÙÂÈ ÛÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ÁÓÒÛË. °È· ÙÔÓ ÏfiÁÔ ·˘Ùfi Ë ÂÚÁ·Û›· ÔÊÂ›ÏÂÈ Ó· ·Ó·Ù‡ÛÛÂÈ ÌÂ
ÏËÚfiÙËÙ· ÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ÛÎ¤„Ë Î·È ÂÍ¤ÏÈÍË ÙÔ˘ ÂÍÂÙ·˙fiÌÂÓÔ˘ ı¤Ì·ÙÔ˜, ·Ó·ÊÂÚfiÌÂÓË ÂÈÛ·ÁˆÁÈÎ¿
ÛÙËÓ ˘¿Ú¯Ô˘Û· (Î·Ù¿ Î‡ÚÈÔ ÏfiÁÔ ÚfiÛÊ·ÙË) ‚È‚ÏÈÔÁÚ·Ê›·, ·ÏÏ¿ Î·È ÛÂ ¿ÏÏ· ·Ô‰ÂÈÎÙÈÎ¿ ÛÙÔÈ¯Â›·.

∏ ˘Ô‚ÔÏ‹ ÚˆÙfiÙ˘ˆÓ ÂÚÁ·ÛÈÒÓ ÚÔ˜ ‰ËÌÔÛ›Â˘ÛË ÛÙËÓ ∂∂∂∂ Á›ÓÂÙ·È Û‡ÌÊˆÓ· ÌÂ ÙÔ˘˜ ÂÍ‹˜
ÁÂÓÈÎÔ‡˜ Î·ÓfiÓÂ˜. ∫¿ıÂ ÂÚÁ·Û›· ˘Ô‚¿ÏÏÂÙ·È ÚÔ˜ ÎÚ›ÛË ÛÙË °Ú·ÌÌ·ÙÂ›· ÙË˜ ∂∂∂∂ (£Ë‚ÒÓ 250 &
¶. ƒ¿ÏÏË, 12244 ∞ÈÁ¿ÏÂˆ) ÛÂ ÙÚ›· (3) ·ÓÙ›ÁÚ·Ê·. ªÂÙ¿ ÙËÓ ·ÍÈÔÏfiÁËÛË ÙˆÓ ÎÚÈÙÒÓ, Ë ÂÚÁ·Û›· Ô˘
ÎÚ›ÓÂÙ·È ‰ËÌÔÛÈÂ‡ÛÈÌË ÂÈÛÙÚ¤ÊÂÙ·È Ì·˙› ÌÂ ÙÈ˜ ÂÎı¤ÛÂÈ˜ ÙˆÓ ÎÚÈÙÒÓ ÛÙÔÓ ˘Â‡ı˘ÓÔ Û˘ÁÁÚ·Ê¤· Ô
ÔÔ›Ô˜, ·ÊÔ‡ ÚÔ‚Â› ÛÙÈ˜ ˘Ô‰ÂÈÎÓ˘fiÌÂÓÂ˜ ·fi ÙÔ˘˜ ÎÚÈÙ¤˜ Û¯ÂÙÈÎ¤˜ ‰ÈÔÚıÒÛÂÈ˜ ‹ ·ÏÏ·Á¤˜, ˘Ô‚¿Ï-
ÏÂÈ Ì¤Û· ÛÂ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙÚÈÒÓ (3) ÌËÓÒÓ ·fi ÙË ÁÓˆÛÙÔÔ›ËÛË ÚÔ˜ ·˘ÙfiÓ ÙˆÓ ÂÎı¤ÛÂˆÓ ÙˆÓ
ÎÚÈÙÒÓ, Í·Ó¿ ÛÙË °Ú·ÌÌ·ÙÂ›· ÙË˜ ∂∂∂∂ ÙËÓ ÂÚÁ·Û›· ÛÙËÓ ÙÂÏÈÎ‹ ÙË˜ ÌÔÚÊ‹, ¿ÏÈ ÛÂ ÙÚ›· (3) ·ÓÙ›-

ÁÚ·Ê·, Úfi˜ ‰ËÌÔÛ›Â˘ÛË. ™ÙËÓ ÙÂÏÈÎ‹ ·˘Ù‹ Ê¿ÛË Ô Û˘ÁÁÚ·Ê¤·˜ ÔÊÂ›ÏÂÈ Ó· ·Ú·‰ÒÛÂÈ Ì·˙› ÌÂ Ù· 3
·ÓÙ›ÁÚ·Ê· fiÏË˜ ÙË˜ ÂÚÁ·Û›·˜ ÙÔ˘ (Î¿ıÂ ¤Ó· ·ÓÙ›ÁÚ·ÊÔ ÂÚÈÏ·Ì‚¿ÓÂÈ ∫Â›ÌÂÓÔ, ¶›Ó·ÎÂ˜, °Ú·ÊÈÎ¤˜
¶·Ú·ÛÙ¿ÛÂÈ˜, ºˆÙÔÁÚ·Ê›Â˜, §Â˙¿ÓÙÂ˜ ¶ÈÓ¿ÎˆÓ, §Â˙¿ÓÙÂ˜ °Ú·ÊÈÎÒÓ ¶·Ú·ÛÙ¿ÛÂˆÓ, §Â˙¿ÓÙÂ˜ ºˆ-
ÙÔÁÚ·ÊÈÒÓ) Î·È ¤Ó· floppy disk, ‹ CD-ROM, Ô˘ ÂÚÈ¤¯ÂÈ ¤Ó· ·ÎÚÈ‚¤˜ ·ÓÙ›ÁÚ·ÊÔ ÙË˜ ÂÚÁ·Û›·˜ ÙÔ˘
(ÛÂ ·Ú¯Â›o Word97, ‹ ÓÂÒÙÂÚÔ) Î·ıÒ˜ Î·È fiÏ· Ù· ˘fiÏÔÈ· ·Ú¯Â›· ¯ˆÚÈÛÙ¿ ÛÂ ËÏÂÎÙÚÔÓÈÎ‹ ÌÔÚÊ‹
(ÔÈ Ù‡ÔÈ ·Ú¯Â›ˆÓ ‰›ÓÔÓÙ·È ÛÂ Û¯ÂÙÈÎ‹ ·Ú¿ÁÚ·ÊÔ ·Ú·Î¿Ùˆ).

ÀÔ¯ÚÂˆÙÈÎ¿, Î¿ıÂ ÂÚÁ·Û›· Ô˘ ˘Ô‚¿ÏÏÂÙ·È ÛÙËÓ ∂∂∂∂ ÚÔ˜ ·ÍÈÔÏfiÁËÛË Ú¤ÂÈ Ó· Û˘ÓÔ‰Â‡-
ÂÙ·È ÌÂ ÂÈÛÙÔÏ‹ ˘ÔÁÂÁÚ·ÌÌ¤ÓË ·fi ÙÔÓ ˘Â‡ı˘ÓÔ Û˘ÁÁÚ·Ê¤· Ô˘ ‰ËÏÒÓÂÈ, fiÙÈ Ë ÂÚÁ·Û›· ÌÂ Ù›ÙÏÔ

«...», Î·Ù¿ ÙÔ ·ÚÂÏıfiÓ, ‰ÂÓ ¤¯ÂÈ ‰ËÌÔÛÈÂ˘ıÂ› Ô‡ÙÂ ¤¯ÂÈ ˘Ô‚ÏËıÂ› ÚÔ˜ ·ÍÈÔÏfiÁËÛË ÛÂ ¿ÏÏÔ Ì¤ÛÔ.
∞Ô˘Û›· Û¯ÂÙÈÎ‹˜ ÂÈÛÙÔÏ‹˜ ¤¯ÂÈ Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙË ÌË ÚÔÒıËÛË ÁÈ· ·ÍÈÔÏfiÁËÛË ÙË˜ Û˘ÁÎÂÎÚÈÌ¤-
ÓË˜ ÂÚÁ·Û›·˜.

™ËÌÂÈˆÙ¤ÔÓ, fiÙÈ Î¿ıÂ ˘Ô‚ÏËıÂ›Û· ÚÔ˜ ÎÚ›ÛË ÂÚÁ·Û›· ‰ÂÓ ÂÈÛÙÚ¤ÊÂÙ·È ÛÙÔÓ ˘Â‡ı˘ÓÔ Û˘ÁÁÚ·-
Ê¤·, ÏËÓ ÙË˜ ÂÚÈÙÒÛÂˆ˜ Ô˘ Û¯ÂÙÈÎ‹ ·›ÙËÛË ¤¯ÂÈ Î·Ù·ÙÂıÂ› ÛÙË °Ú·ÌÌ·ÙÂ›· Î·Ù¿ ÙËÓ ·Ú¯ÈÎ‹ ˘Ô-
‚ÔÏ‹. ∂›ÛË˜, ÁÈ· ÏfiÁÔ˘˜ ·Ú¯ÂÈÔı¤ÙËÛË˜, Î·ÏÔ‡ÓÙ·È ÔÈ Û˘ÁÁÚ·ÊÂ›˜ fiˆ˜ Û˘Ó˘Ô‚¿ÏÏÔ˘Ó ÌÂ ÙËÓ Î·-
Ù¿ıÂÛË ÚÔ˜ ·ÍÈÔÏfiÁËÛË ÙË˜ ÂÚÁ·Û›·˜ ÙÔ˘˜ Î·È Û‡ÓÙÔÌÔ µÈÔÁÚ·ÊÈÎfi ™ËÌÂ›ˆÌ·.
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¢È·ÌfiÚÊˆÛË ÂÚÈÂ¯ÔÌ¤ÓÔ˘ ˘Ô‚·ÏÏfiÌÂÓË˜ ÂÚÁ·Û›·˜

ñ ¢ÔÌ‹ ∫ÂÈÌ¤ÓÔ˘. ∆Ô ÎÂ›ÌÂÓÔ Ó· Â›Ó·È ÁÚ·ÌÌ¤ÓÔ, ÛÂ ÏÂ˘Îfi ¯·ÚÙ› ∞4 (ÛÙË Ì›· ÏÂ˘Ú¿), ‰ÈÏfi ‰È¿ÛÙÈ-
¯Ô, ÌÔÓfiÛÙËÏÔ, ·Ê‹ÓÔÓÙ·˜ ·ÚÎÂÙfi ÏÂ˘ÚÈÎfi ¯ÒÚÔ ‰ÂÍÈ¿ Î·È ·ÚÈÛÙÂÚ¿ ÙË˜ ÛÂÏ›‰·˜ ÁÈ· ˘Ô‰Â›ÍÂÈ˜ ·fi
ÙÔ˘˜ ÎÚÈÙ¤˜, Î·Ù¿ ÚÔÙ›ÌËÛË, ÌÂ ¯·Ú·ÎÙ‹ÚÂ˜ Times New Roman 12 pts. (ÏËÓ ÙÔ˘ Ù›ÙÏÔ˘, ÙˆÓ ÔÓÔÌ¿-
ÙˆÓ Î·È ‰ÈÂ˘ı‡ÓÛÂˆÓ ÙˆÓ Û˘ÁÁÚ·Ê¤ˆÓ, ÙË˜ ÂÚ›ÏË„Ë˜ Î·È Ù¤ÏÔ˜ ÙˆÓ ÁÚ·ÌÌ¿ÙˆÓ ÛÙÈ˜ Ï¤ÍÂÈ˜ ÎÏÂÈ‰È¿
Î·È ÛÙÈ˜ ÏÂ˙¿ÓÙÂ˜). ∫·Ù¿ ÙËÓ Û˘ÁÁÚ·Ê‹ Ó· ·ÎÔÏÔ˘ıÂ›Ù·È Ë ÂÍ‹˜ ÛÂÈÚ¿ ·ÚÔ˘Û›·ÛË˜ ÙˆÓ ÂÓÔÙ‹ÙˆÓ ÙË˜
ÂÚÁ·Û›·˜: ∆›ÙÏÔ˜, ™˘ÁÁÚ·Ê¤·˜, ¢ÈÂ‡ı˘ÓÛË Û˘ÁÁÚ·Ê¤·, ¶ÂÚ›ÏË„Ë, §¤ÍÂÈ˜ ÎÏÂÈ‰È¿, ∫‡ÚÈÔ ÎÂ›ÌÂÓÔ ÂÚ-
Á·Û›·˜, ∂˘¯·ÚÈÛÙ›Â˜ (.¯. ÚÔ˜ ¯ÔÚËÁÔ‡˜), ¶·Ú·ÚÙ‹Ì·Ù·, µÈ‚ÏÈÔÁÚ·Ê›·, ∂ÎÙÂÓ‹˜ ¶ÂÚ›ÏË„Ë ÛÙ·
∞ÁÁÏÈÎ¿, ¢È·ÁÚ¿ÌÌ·Ù·-∂ÈÎfiÓÂ˜ Î·È ¶›Ó·ÎÂ˜, §Â˙¿ÓÙÂ˜ ¢È·ÁÚ·ÌÌ¿ÙˆÓ-∂ÈÎfiÓˆÓ Î·È ¶ÈÓ¿ÎˆÓ.

ñ ™‡ÛÙËÌ· ªÔÓ¿‰ˆÓ, ª·ıËÌ·ÙÈÎ¿ ™‡Ì‚ÔÏ· Î·È Ù‡ÔÈ. ∫·Ù¿ ÙËÓ ·ÚÔ˘Û›·ÛË ÌÂÁÂıÒÓ Ô˘ ÂÎÊÚ¿-
˙ÔÓÙ·È ÌÂ ‰È·ÛÙ¿ÛÂÈ˜ Î·È ÁÂÓÈÎ¿ ÛÂ ÙÂ¯ÓÈÎ¿ ı¤Ì·Ù· ÔÈ Û˘ÁÁÚ·ÊÂ›˜ ÔÊÂ›ÏÔ˘Ó Ó· ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙÔ ¢ÈÂ-

ıÓ¤˜ ™‡ÛÙËÌ· ªÔÓ¿‰ˆÓ (S.I.).

∂›Ó·È fiÌˆ˜ ‰˘Ó·ÙfiÓ, ÂÊfiÛÔÓ ¤¯ÂÈ ÂÈÎÚ·Ù‹ÛÂÈ ‹ Û˘ÓËı›˙ÂÙ·È ‰È·ÊÔÚÂÙÈÎ¿, Ó· ·Ú·ı¤ÙÔÓÙ·È ÂÈÚÔ-
Ûı¤Ùˆ˜, Ì¤Û· ÛÂ ·ÚÂÓı¤ÛÂÈ˜, ÔÈ ÙÈÌ¤˜ ÌÂÁÂıÒÓ ÂÎÊÚ·ÛÌ¤ÓÂ˜ ÛÂ ÌÔÓ¿‰Â˜ ¿ÏÏÔ˘ ™˘ÛÙ‹Ì·ÙÔ˜ ªÔÓ¿-
‰ˆÓ. ∫Ï·ÛÌ·ÙÈÎ¤˜ ·Ú·ÛÙ¿ÛÂÈ˜ Ú¤ÂÈ Ó· ·Ô‰›‰ÔÓÙ·È ¯ˆÚ›˜ ÙË ÁÚ·ÌÌ‹ ÙÔ˘ ÎÏ¿ÛÌ·ÙÔ˜, ·ÏÏ¿ ÌÂ ÙÔÓ
·ÚÈıÌËÙ‹, ÌÂÙ¿ ‰È¿ÛÙËÌ· Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÙÔÓ ·Ú·ÓÔÌ·ÛÙ‹ ˘„ˆÌ¤ÓÔ ÛÙËÓ (�1) ‰‡Ó·ÌË). ŒÙÛÈ ÁÚ¿-
ÊÂÙ·È: m s�1 Î·È fi¯È m/s, ‹ ms�1. ƒ›˙Â˜ ·Ú·ÛÙ¿ÛÂˆÓ ‹ ·ÚÈıÌÒÓ Ú¤ÂÈ Ó· ·Ô‰›‰ÔÓÙ·È ˆ˜ ÂÍ‹˜:
∫ÏÂ›ÓÂÙ·È Ë ·Ú¿ÛÙ·ÛË Ì¤Û· ÛÂ ·ÚÂÓı¤ÛÂÈ˜ Î·È ÛÙËÓ Û˘Ó¤¯ÂÈ· ˘„ÒÓÂÙ·È ÛÙË (ıÂÙÈÎ‹ ‹ ·ÚÓËÙÈÎ‹,
ÌÔÚÊ‹˜ ‰ÂÎ·‰ÈÎÔ‡ ·ÚÈıÌÔ‡) ‰‡Ó·ÌË Ô˘ ·Ô‰›‰ÂÈ ÙË Ú›˙·. ¶ÚÔÎÂÈÌ¤ÓÔ˘ ÁÈ· Ú›˙Â˜ ·ÚÈıÌÒÓ ‰ÂÓ Â›Ó·È
˘Ô¯ÚÂˆÙÈÎfi Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ·ÚÂÓı¤ÛÂÈ˜. ŸÏÔÈ ÔÈ Ì·ıËÌ·ÙÈÎÔ› ¯·Ú·ÎÙ‹ÚÂ˜ ‹ Û‡Ì‚ÔÏ· Ô˘
¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÂ ÌÈ· ÂÚÁ·Û›· Ú¤ÂÈ Ó· ÂÚÌËÓÂ‡ÔÓÙ·È Ì¤Û· ÛÙÔ ÎÂ›ÌÂÓÔ ˘Ô¯ÚÂˆÙÈÎ¿. ŸÏ· Ù·
¤¯ÔÓÙ· ‰È·ÛÙ¿ÛÂÈ˜ ÌÂÁ¤ıË Ô˘ ÂÌÊ·Ó›˙ÔÓÙ·È ÛÂ Ì·ıËÌ·ÙÈÎ¤˜ ÂÍÈÛÒÛÂÈ˜, ‹ Í¤¯ˆÚ·, Ú¤ÂÈ Ó· ·Ô‰›-
‰ÔÓÙ·È ÛÙÈ˜ ÛˆÛÙ¤˜ ÙÔ˘˜ ‰È·ÛÙ¿ÛÂÈ˜.

ñ ∆›ÙÏÔ˜ ∂ÚÁ·Û›·˜, ŸÓÔÌ·, £¤ÛË Î·È ¢ÈÂ‡ı˘ÓÛË Î¿ıÂ ™˘ÁÁÚ·Ê¤·. √ Ù›ÙÏÔ˜ ÙË˜ ÂÚÁ·Û›·˜ Ú¤ÂÈ Ó·
Â›Ó·È ‚Ú·¯‡˜ Î·È ÂÓÓÔÈÔÏÔÁÈÎ¿ Ó· ·Ô‰›‰ÂÈ ÈÛÙ¿ ÙÔ ı¤Ì· ÙË˜ ÂÚÁ·Û›·˜. ÃËÌÈÎ¤˜ ÂÓÒÛÂÈ˜, ‹ Ì·ıËÌ·-
ÙÈÎÔ› Ù‡ÔÈ ‰ÂÓ Ú¤ÂÈ Ó· ÂÌÊ·Ó›˙ÔÓÙ·È ÛÙÔÓ Ù›ÙÏÔ. ™ÙËÓ ÂÚ›ÙˆÛË Ô˘ Ë ÂÚÁ·Û›· ·ÊÔÚ¿ Û˘ÁÎÂÎÚÈ-
Ì¤ÓË ÁÂˆÁÚ·ÊÈÎ‹ ÂÚÈÔ¯‹, Ú¤ÂÈ Ó· ·Ó·ÁÚ¿ÊÂÙ·È (ÛÙÔÓ Ù›ÙÏÔ) ÙÔ fiÓÔÌ· ÙË˜ ÂÚÈÔ¯‹˜. ∂ÎÙfi˜ ÙÔ˘
ÔÓfiÌ·ÙÔ˜, ÙË˜ ı¤ÛË˜ Î·È ÙË˜ ‰ÈÂ‡ı˘ÓÛË˜, ÛÙÔÈ¯Â›· Ô˘ ·ÊÔÚÔ‡Ó Î¿ıÂ Ì¤ÏÔ˜ ÙË˜ ÂÈÛÙËÌÔÓÈÎ‹˜ ÔÌ¿-
‰·˜, ı· Ú¤ÂÈ Ó· ·Ó·ÁÚ¿ÊÂÙ·È, ˘Ô¯ÚÂˆÙÈÎ¿, Ë ÙËÏÂÊˆÓÈÎ‹ Î·È ËÏÂÎÙÚÔÓÈÎ‹ ‰ÈÂ‡ı˘ÓÛË ÙÔ˘ ˘Â‡ı˘-
ÓÔ˘ Û˘ÁÁÚ·Ê¤· (ÙÔ ¿ÙÔÌÔ Ô˘ ÂÌÊ·Ó›˙ÂÙ·È Ó· ÂÎÚÔÛˆÂ› ÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ÔÌ¿‰·), ·Ó ‚¤‚·È· ‰È·-
ı¤ÙÂÈ fax Î·È e-mail. ∆· ÔÓfiÌ·Ù· ÙˆÓ ÌÂÏÒÓ ÌÈ·˜ ÂÈÛÙËÌÔÓÈÎ‹˜ ÔÌ¿‰·˜ ·Ú·ı¤ÙÔÓÙ·È ·ÚÈıÌËÌ¤Ó· ÌÂ
ÙË ÛÂÈÚ¿ Ô˘ ÂÌÊ·Ó›˙ÔÓÙ·È ÛÙËÓ ÂÚÁ·Û›·, ÌÂ ‰È·‰Ô¯ÈÎÔ‡˜ ·ÚÈıÌÔ‡˜ ÛÙÔ Ù¤ÏÔ˜ ÙÔ˘ ÂˆÓ‡ÌÔ˘. °È· ·-
Ú¿‰ÂÈÁÌ·, Jones(1) K.L., Petridis(2), P.R. ∂ÈÏ¤ÔÓ, ÁÈ· Ó· ÍÂ¯ˆÚ›˙ÂÈ, ÙÔ ÂÒÓ˘ÌÔ ÙÔ˘ ˘Â‡ı˘ÓÔ˘ Û˘Á-
ÁÚ·Ê¤· Ê¤ÚÂÈ ˘ÔÁÚ¿ÌÌÈÛË.

ñ ¶ÂÚ›ÏË„Ë. ∏ ‡·ÚÍË ¶ÂÚ›ÏË„Ë˜ ÛÙËÓ ·Ú¯‹ Î¿ıÂ ÂÚÁ·Û›·˜ Â›Ó·È ˘Ô¯ÚÂˆÙÈÎ‹. ∏ ¶ÂÚ›ÏË„Ë, Ô˘ ‰ÂÓ
Ú¤ÂÈ Ó· ÍÂÂÚÓ¿ ÙÈ˜ 250 Ï¤ÍÂÈ˜, Â›Ó·È ÌÈ· Û‡ÓÙÔÌË ·ÏÏ¿ Ï‹ÚË˜ ·ÚÔ˘Û›·ÛË ÙˆÓ ‚·ÛÈÎÒÓ ÛËÌÂ›-
ˆÓ/ÌÂıfi‰ˆÓ/·ÔÙÂÏÂÛÌ¿ÙˆÓ Ô˘ ÚÔÎ‡ÙÔ˘Ó ‹ ·Ô‰›‰Ô˘Ó Î¿ıÂ ÂÚÁ·Û›·. ™ÙËÓ ¶ÂÚ›ÏË„Ë ‰ÂÓ Ú¤ÂÈ
Ó· ˘¿Ú¯Ô˘Ó ‚È‚ÏÈÔÁÚ·ÊÈÎ¤˜ ·Ó·ÊÔÚ¤˜, ‹ Â·Ó¿ÏË„Ë ÙÔ˘ Ù›ÙÏÔ˘. ∫¿ıÂ ÂÚÁ·Û›· ÁÚ·ÌÌ¤ÓË ÛÙ· ∂ÏÏË-
ÓÈÎ¿, Ú¤ÂÈ Ó· Û˘ÓÔ‰Â‡ÂÙ·È ·fi ÌÈ· ∂ÎÙÂÓ‹ ¶ÂÚ›ÏË„Ë 1000-1500 Ï¤ÍÂˆÓ, ÁÚ·ÌÌ¤ÓË ÛÙ· ∞ÁÁÏÈÎ¿,
ÂÈÏ¤ÔÓ ÙË˜ Î·ÓÔÓÈÎ‹˜ ¶ÂÚ›ÏË„Ë˜ ÛÙ· ∂ÏÏËÓÈÎ¿. ∏ ∂ÎÙÂÓ‹˜ ·˘Ù‹ ¶ÂÚ›ÏË„Ë ÙÔÔıÂÙÂ›Ù·È ·Ì¤Ûˆ˜
ÌÂÙ¿ ÙË µÈ‚ÏÈÔÁÚ·Ê›·.

ñ §¤ÍÂÈ˜ ∫ÏÂÈ‰È¿. ∂ÈÏ¤ÍÙÂ 5-6 Ï¤ÍÂÈ˜ Ô˘ ÛÙÔÈ¯ÂÈÔıÂÙÔ‡Ó, ·Ó·Ê¤ÚÔÓÙ·È, ‹ Î·È ÂÎÊÚ¿˙Ô˘Ó ÂÓÓÔÈÔÏÔ-
ÁÈÎ¿ ÙÌ‹Ì·Ù· ÙË˜ ÂÚÁ·Û›·˜, ÂÍ·ÈÚÔ˘Ì¤ÓˆÓ ·˘ÙÒÓ ÙÔ˘ Ù›ÙÏÔ˘.
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ñ ∫Â›ÌÂÓÔ. ∆Ô ÎÂ›ÌÂÓÔ (ÁÚ·ÌÌ¤ÓÔ ÌÂ Word97, ‹ ÓÂÒÙÂÚË ¤Î‰ÔÛË) Î¿ıÂ ÂÚÁ·Û›·˜ ¯ˆÚ›˙ÂÙ·È ÛÂ ÂÓfiÙË-
ÙÂ˜ Î·È Î¿ıÂ ÂÓfiÙËÙ· ÛÂ ˘Ô-ÂÓfiÙËÙÂ˜, fiÏÂ˜ ÌÂ ¤ÓÙÔÓÔ˘˜ Ù›ÙÏÔ˘˜ ·ÚÈıÌËÌ¤ÓÔ˘˜ ‰È·‰Ô¯ÈÎ¿ Î·È ÊÂÚfi-
ÌÂÓÔ˘˜ ÛÂ ÌÈ· ÁÚ·ÌÌ‹, Ô˘ ¯ˆÚ›˙ÂÙ·È ÌÂ ‰È¿ÛÙËÌ· ·fi ÙËÓ ·Ì¤Ûˆ˜ ÂfiÌÂÓË ·Ú¿ÁÚ·ÊÔ. ∏ ∂ÈÛ·Áˆ-
Á‹ ·ÔÙÂÏÂ› ÙËÓ ÚÒÙË ÂÓfiÙËÙ· ÙÔ˘ Î˘Ú›ˆ˜ ÎÂÈÌ¤ÓÔ˘, ¤ÙÛÈ, ÛËÌÂÈÒÓÂÙ·È: 1. ∂ÈÛ·ÁˆÁ‹. ™ÙËÓ ∂ÈÛ·Áˆ-
Á‹ ·Ú·ı¤ÙÔÓÙ·È: (·) ∞Ó·ÊÔÚ¤˜ ÛÙË (ÚfiÛÊ·ÙË Î˘Ú›ˆ˜) ‚È‚ÏÈÔÁÚ·Ê›·, Ô˘ Î·Ï‡ÙÔ˘Ó Ï‹Úˆ˜ ÙÔ
˘¿Ú¯ÔÓ ÂÈÛÙËÌÔÓÈÎfi ˘fi‚·ıÚÔ ÙÔ Û¯ÂÙÈ˙fiÌÂÓÔ ÌÂ ÙÔ ÁÓˆÛÙÈÎfi ·ÓÙÈÎÂ›ÌÂÓÔ ÙË˜ ÚÔ˜ ‰ËÌÔÛ›Â˘ÛË
ÂÚÁ·Û›·˜. (‚) √È ÏfiÁÔÈ Ô˘ ˘ÔÛÙËÚ›˙Ô˘Ó Î·È ·Ó·‰ÂÈÎÓ‡Ô˘Ó ÙÔ ÂÈÛÙËÌÔÓÈÎ¿ «¯Ú‹ÛÈÌÔ», «ÚˆÙfiÙ˘-
Ô», ‹ «Î·ÈÓÔÙfiÌÔ» ÙË˜ ÂÚÁ·Û›·˜, ¿ÓÙÔÙÂ ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ ÚÔÛ¿ıÂÈÂ˜. √È ˘Ô-ÂÓfi-
ÙËÙÂ˜, ÂÊfiÛÔÓ ˘¿Ú¯Ô˘Ó, ·ÚÈıÌÔ‡ÓÙ·È ‰È·‰Ô¯ÈÎ¿ ÌÂ ÚÒÙÔ ÙÔÓ ·ÚÈıÌfi ÙË˜ ÂÓfiÙËÙ·˜, ÙÂÏÂ›· Î·È ÛÙË
Û˘Ó¤¯ÂÈ· ÙÔÓ ·ÚÈıÌfi ÙË˜ ˘Ô-ÂÓfiÙËÙ·˜. ™Â Î¿ıÂ ÂÚÁ·Û›·, Ú¤ÂÈ Ó· Û˘ÌÂÚÈÏ·Ì‚¿ÓÂÙ·È ÌÈ· ÙÂÏÂ˘Ù·›·
ÂÓfiÙËÙ· ÛÙËÓ ÔÔ›· Ó· ·Ó·Ê¤ÚÔÓÙ·È Ù· Û˘ÌÂÚ¿ÛÌ·Ù· ·fi Ù· ÚÔÎ‡ÙÔÓÙ· ·ÔÙÂÏ¤ÛÌ·Ù·, Î·ıÒ˜
Î·È ÚÔÙ¿ÛÂÈ˜ ÁÈ· ÂÚ·ÈÙ¤Úˆ ¤ÚÂ˘Ó· Î·È ·Ó¿Ù˘ÍË ÌÂ ÛÙfi¯Ô ÙË ‚ÂÏÙ›ˆÛË ÙˆÓ ÌÂÁÂıÒÓ. √fiÙÂ ÛÙÔ ÎÂ›-
ÌÂÓÔ Á›ÓÂÙ·È ·ÚÔ˘Û›·ÛË Ì·ıËÌ·ÙÈÎÒÓ ÂÍÈÛÒÛÂˆÓ, ‹ Ù‡ˆÓ, ı· Ú¤ÂÈ Ó· ¯ÚËÛÈÌÔÔÈÂ›Ù·È Ô ªS
Equation Editor (‰È·ı¤ÛÈÌÔ˜ ÛÂ fiÏÂ˜ ÙÈ˜ ÂÎ‰fiÛÂÈ˜ ÙÔ˘ ÚÔÁÚ¿ÌÌ·ÙÔ˜ ÁÚ·Ê‹˜ ÎÂÈÌ¤ÓÔ˘ Word).

ñ ∂˘¯·ÚÈÛÙ›Â˜. ™ÙË ı¤ÛË ·˘Ù‹ ·Ó·Ê¤ÚÔÓÙ·È fiÛÔÈ Û˘ÓÂÈÛ¤ÊÂÚ·Ó, ÔÈÎÔÓÔÌÈÎ¿ ‹ ‰È·ÊÔÚÂÙÈÎ¿, ÛÙËÓ
Ú·ÁÌ¿ÙˆÛË ÙÔ˘ ÂÚÂ˘ÓËÙÈÎÔ‡ ¤ÚÁÔ˘ ·ÔÙ¤ÏÂÛÌ· ÙÔ˘ ÔÔ›Ô˘ Â›Ó·È Ë ÚÔ˜ ‰ËÌÔÛ›Â˘ÛË ÂÚÁ·Û›·.

ñ ¶·Ú·ÚÙ‹Ì·Ù·. ª·ÎÚÔÛÎÂÏÂ›˜ Ì·ıËÌ·ÙÈÎ¤˜ ·Ô‰Â›ÍÂÈ˜, ·Ó·Ï‡ÛÂÈ˜ Ô˘ ÂÓ‰È·Ê¤ÚÔ˘Ó ·ÔÎÏÂÈÛÙÈÎ¿
ÙÔ˘˜ Ï¤ÔÓ ÂÈ‰ÈÎÔ‡˜, ‹ ·Ó·Ï˘ÙÈÎfi ˘ÏÈÎfi ˘ÔÛÙ‹ÚÈÍË˜ ı¤ÛÂˆÓ ÛÙÔ ÎÂ›ÌÂÓÔ Î¿ıÂ ÂÚÁ·Û›·˜, Ú¤ÂÈ Ó·
ÙÔÔıÂÙÂ›Ù·È ÌÂ ÙË ÌÔÚÊ‹ ¶·Ú·ÚÙ‹Ì·ÙÔ˜, ÂÓfi˜ ‹ Î·È ÂÚÈÛÛÔÙ¤ÚˆÓ, ÌÂ ‰È·‰Ô¯ÈÎ‹ ÔÓÔÌ·Û›·, .¯. ¶·-
Ú¿ÚÙËÌ· ∞, ¶·Ú¿ÚÙËÌ· µ, Î.Ô.Î. ∂ÍÈÛÒÛÂÈ˜, ÂÈÎfiÓÂ˜, ÁÚ·Ê‹Ì·Ù·, ›Ó·ÎÂ˜ ÎÏ ÛÙÔÈ¯Â›· ·ÚÈıÌÔ‡ÓÙ·È
‰È·‰Ô¯ÈÎ¿ Ê¤ÚÔÓÙ·˜ ÙÔ ÁÚ¿ÌÌ· ÙÔ˘ ·Ú·ÚÙ‹Ì·ÙÔ˜ ÛÙÔ ÔÔ›Ô ¤¯Ô˘Ó ÂÓÛˆÌ·ÙˆıÂ›. ¶›Ó·Î·˜ ∞.1, ¶›-
Ó·Î·˜ ∞.2, ∂ÈÎfiÓ· µ.1, Î.Ô.Î..

ñ µÈ‚ÏÈÔÁÚ·Ê›·, ‹ ∫·Ù¿ÏÔÁÔ˜ µÈ‚ÏÈÔÁÚ·ÊÈÎÒÓ ∞Ó·ÊÔÚÒÓ. ŸÏÂ˜ ÔÈ ‚È‚ÏÈÔÁÚ·ÊÈÎ¤˜ ·Ó·ÊÔÚ¤˜ Î·È Ìfi-
ÓÔÓ ·˘Ù¤˜, Ô˘ ˘¿Ú¯Ô˘Ó ÛÙÔ ÎÂ›ÌÂÓÔ Î¿ıÂ ÂÚÁ·Û›·˜, Ú¤ÂÈ Ó· Î·Ù·¯ˆÚÔ‡ÓÙ·È ·ÏÊ·‚ËÙÈÎ¿ ÌÂ ‚¿ÛË
ÙÔ ÂÒÓ˘ÌÔ ÙÔ˘ ÚÒÙÔ˘ Û˘ÁÁÚ·Ê¤· ÛÂ Î·Ù¿ÏÔÁÔ ˘fi ÙÔÓ Ù›ÙÏÔ µÈ‚ÏÈÔÁÚ·Ê›·, Ô˘ Î·Ù·¯ˆÚÂ›Ù·È ÌÂ-
Ù¿ Ù· ¶·Ú·ÚÙ‹Ì·Ù· ·Ó ˘¿Ú¯Ô˘Ó, ‰È·ÊÔÚÂÙÈÎ¿ ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙËÓ ÙÂÏÂ˘Ù·›· ÂÓfiÙËÙ· ÙÔ˘ ÎÂÈÌ¤ÓÔ˘.
¶ÚÈÓ ÙËÓ ˘Ô‚ÔÏ‹ ÚÔ˜ ·ÍÈÔÏfiÁËÛË, Î¿ıÂ ÂÚÁ·Û›· Ú¤ÂÈ Ó· ÂÏ¤Á¯ÂÙ·È ÁÈ· ÙËÓ ÔÚıfiÙËÙ· ÂÌÊ¿ÓÈÛË˜
ÙË˜ Î¿ıÂ ·Ó·ÊÔÚ¿˜, ÙfiÛÔ ˆ˜ ÚÔ˜ Ù· ÔÓfiÌ·Ù· ÙˆÓ Û˘ÁÁÚ·Ê¤ˆÓ Î·È ÙÔ˘ ¤ÙÔ˘˜ ‰ËÌÔÛ›Â˘ÛË˜, fiÛÔ Î·È
ˆ˜ ÚÔ˜ ÙËÓ ·ÚÔ˘Û›·ÛË ÛÙËÓ µÈ‚ÏÈÔÁÚ·Ê›·. °È· ÙËÓ ÔÚı‹ ·Ó·ÊÔÚ¿ ÌÂ Û‡ÓÙÌËÛË ÙÔ˘ Ù›ÙÏÔ˘ ÚÔ-
ÎÂÈÌ¤ÓÔ˘ ÂÚ› ‰ÈÂıÓÒÓ ÂÈÛÙËÌÔÓÈÎÒÓ ÂÚÈÔ‰ÈÎÒÓ, ˘¿Ú¯ÂÈ Û¯ÂÙÈÎfi˜ ›Ó·Î·˜ ÌÂ Ù· ÔÓfiÌ·Ù· ÙˆÓ Â-
ÚÈÔ‰ÈÎÒÓ ÛÙÔ World List of Scientific Periodicals, 4th Edition. ŸÏÂ˜ ÔÈ ÂÚÁ·Û›Â˜ Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È
ÚÔ˜ ·ÍÈÔÏfiÁËÛË ÛÙËÓ ∂∂∂∂ Ú¤ÂÈ Ó· ·ÎÔÏÔ˘ıÔ‡Ó ÙÔ˘˜ ÂÍ‹˜ Î·ÓfiÓÂ˜ Û˘ÁÁÚ·Ê‹˜ ÁÈ· ·Ó·ÊÔÚ¤˜ ÛÙË
‚È‚ÏÈÔÁÚ·Ê›·:
¶·Ú·‰Â›ÁÌ·Ù· ÂÚÈÙÒÛÂˆÓ ·Ó·ÊÔÚÒÓ ÁÂÓÔÌ¤ÓˆÓ Ì¤Û· ÛÙÔ ÎÂ›ÌÂÓÔ

– Thompson (1990), ‹ (Thompson, 1990), ·Ó Â›Ó·È ¤Ó·˜ ÌfiÓÔ Û˘ÁÁÚ·Ê¤·˜.
– Thompson and Clog (1996), ‹ (Thompson and Clog, 1996), ·Ó Â›Ó·È ‰‡Ô ÔÈ Û˘ÁÁÚ·ÊÂ›˜.
– Thompson et al. (1997), ‹ (Thompson et al., 1997), ·Ó Â›Ó·È ¿Óˆ ·fi ‰‡Ô ÔÈ Û˘ÁÁÚ·ÊÂ›˜.
– Thompson, 1990; Thompson and Clog, 1996; Thompson et al., 1997), ·Ó Á›ÓÔÓÙ·È ·Ó·ÊÔÚ¤˜ ÛÂ ¿-

Óˆ ·fi ‰‡Ô ÂÚÁ·Û›Â˜.
– (Thompson, 1990a; 1990b), ·Ó ·Ó·Ê¤ÚÔÓÙ·È ‰‡Ô ‹ ÂÚÈÛÛfiÙÂÚÂ˜ ÂÚÁ·Û›Â˜ ÙÔ˘ È‰›Ô˘ Û˘ÁÁÚ·Ê¤·.
¶·Ú·‰Â›ÁÌ·Ù· ‰ÔÌ‹˜ ·ÚÔ˘Û›·ÛË˜ Î·Ù·¯ˆÚËÌ¤ÓˆÓ ÛÙÔ µÈ‚ÏÈÔÁÚ·ÊÈÎfi ∫·Ù¿ÏÔÁÔ ·Ó·ÊÔÚÒÓ.

– ¢ËÌÔÛ›Â˘ÛË ÛÂ ∂ÈÛÙËÌÔÓÈÎfi ¶ÂÚÈÔ‰ÈÎfi. ∂ÒÓ˘ÌÔ Î·È ·Ú¯ÈÎ¿ Î¿ıÂ Û˘ÁÁÚ·Ê¤·, (¤ÙÔ˜ ‰ËÌÔÛ›Â˘-
ÛË˜), Ù›ÙÏÔ˜ ÂÚÁ·Û›·˜, ¶Ï‹ÚË˜ Ù›ÙÏÔ˜ ÙÔ˘ ÂÚÈÔ‰ÈÎÔ‡, ·ÚÈıÌfi˜ ÙfiÌÔ˘/·ÚÈıÌfi˜ ÙÂ‡¯Ô˘˜, ÛÂÏ›‰Â˜
(·fi-Ì¤¯ÚÈ) ÛÙÔ ÙÂ‡¯Ô˜ ‰ËÌÔÛ›Â˘ÛË˜.
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°È· ·Ú¿‰ÂÈÁÌ·:
Thompson D.C., Clog R., and Batman A.Q. (1997). Global and diffuse solar irradiance models. Solar
Energy, 23/5, 208-216.

– ∞fi ÛÂÏ›‰Â˜ ‚È‚Ï›Ô˘. ∂ÒÓ˘ÌÔ, Î·È ·Ú¯ÈÎ¿ Î¿ıÂ Û˘ÁÁÚ·Ê¤·, (¤ÙÔ˜ ¤Î‰ÔÛË˜), ∆›ÙÏÔ˜ ‚È‚Ï›Ô˘, ÛÂÏ›-
‰Â˜ ÛÙÔ ‚È‚Ï›Ô (·fi-Ì¤¯ÚÈ), ∞ÚÈıÌfi˜ ŒÎ‰ÔÛË˜, ŸÓÔÌ· Î·È fiÏË ÂÎ‰ÔÙÈÎÔ‡ Ô›ÎÔ˘.
°È· ·Ú¿‰ÂÈÁÌ·:
Duffie J.A., and Beckman W.A. (1991), Solar Engineering of Thermal Processes, pp. 68-83, 2nd

Edition, Wiley Interscience, N.Y.
– ∞Ó·ÎÔ›ÓˆÛË ÛÂ ™˘Ó¤‰ÚÈÔ. ŸÓÔÌ·, Î·È ·Ú¯ÈÎ¿ Î¿ıÂ Û˘ÁÁÚ·Ê¤·, (¤ÙÔ˜ ™˘ÓÂ‰Ú›Ô˘), ∆›ÙÏÔ˜ ·Ó·ÎÔ›-

ÓˆÛË˜, ∆›ÙÏÔ˜ ÙfiÌÔ˘ ¶Ú·ÎÙÈÎÒÓ, ŸÓÔÌ· ·˘ÙÔ‡ (-ÒÓ) Ô˘ Â›¯Â ÙËÓ ÂÈÌ¤ÏÂÈ· ÙË˜ ¤Î‰ÔÛË˜ ÙÔ˘ Ùfi-
ÌÔ˘ ÙˆÓ ¶Ú·ÎÙÈÎÒÓ (·fi-Ì¤¯ÚÈ), Ì¤ÚÔ˜ Ô˘ ¤Ï·‚Â ¯ÒÚ· ÙÔ ™˘Ó¤‰ÚÈÔ.
°È· ·Ú¿‰ÂÈÁÌ·:
Marble D.G. (1987). UV-B induced human tissue disorders. |n Proceedings of Solar Energy World
Congress, Homested H. and Elbow K. (Eds), pp. 1256-1265, Ithaki, Greece.

ñ EÈÎfiÓÂ˜, °Ú·Ê‹Ì·Ù·, ¶›Ó·ÎÂ˜. ∫¿ıÂ ÂÈÎfiÓ·, ÁÚ¿ÊËÌ· ‹ ›Ó·Î·˜ Ô˘ ˘¿Ú¯ÂÈ ÛÙËÓ ÂÚÁ·Û›· Ú¤ÂÈ,
˘Ô¯ÚÂˆÙÈÎ¿, Ó· ·Ó·Ê¤ÚÂÙ·È Î·È Ì¤Û· ÛÙÔ ÎÂ›ÌÂÓÔ. √È ÂÈÎfiÓÂ˜, Ù· ÁÚ·Ê‹Ì·Ù· Î·È ÔÈ ›Ó·ÎÂ˜ Ô˘
·Ó·Ê¤ÚÔÓÙ·È ÛÙËÓ ÂÚÁ·Û›· ·Ú·‰›‰ÔÓÙ·È Î·Ù¿ ÙÔ ÛÙ¿‰ÈÔ ÙË˜ ·ÍÈÔÏfiÁËÛË˜ ÛÂ ‰‡Ô ÌÔÚÊ¤˜:
(·) ∂ÎÙ˘ˆÌ¤Ó· ÛÂ ·Ó¿ÏÔÁÔ ¿ÚÈÛÙË˜ ÔÈfiÙËÙ·˜ ¯·ÚÙ› (Î¿ıÂ ÂÚ›ÙˆÛË ÛÂ ÍÂ¯ˆÚÈÛÙ‹ ÛÂÏ›‰·, ÌÂ ÙË

ÏÂ˙¿ÓÙ· ÛÙÔ Î¿Ùˆ Ì¤ÚÔ˜ ÙË˜ ÛÂÏ›‰·˜) Î·È ÙÔÔıÂÙÔ‡ÌÂÓ· ÛÂ Î¿ıÂ ·ÓÙ›ÁÚ·ÊÔ ÙË˜ ÂÚÁ·Û›·˜, ‰È·-
‰Ô¯ÈÎ¿, ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙË µÈ‚ÏÈÔÁÚ·Ê›·.

(‚) ™Â ÌÔÚÊ‹ ËÏÂÎÙÚÔÓÈÎÒÓ ·Ú¯Â›ˆÓ, ¤Ó· ·Ú¯Â›Ô ÁÈ· Î¿ıÂ ÁÚ¿ÊËÌ·, ÂÈÎfiÓ· ‹ ›Ó·Î· (ÌfiÓÔÓ ·Ú¯Â›·

pcx, jpg, cif, xls, tif, org, cdr Á›ÓÔÓÙ·È ‰ÂÎÙ¿).
∆Ô Ì¤ÁÂıÔ˜ Î·È ÔÈ Ê˘ÛÈÎ¤˜ ‰È·ÛÙ¿ÛÂÈ˜ ÙˆÓ ÂÈÎfiÓˆÓ, ÁÚ·ÊËÌ¿ÙˆÓ Î·È ÈÓ¿ÎˆÓ Ú¤ÂÈ Ó· Â›Ó·È Î·-
Ù¿ÏÏËÏÔ Î·È ·Ó¿ÏÔÁÔ ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙˆÓ ÁÚ·ÌÌ¿ÙˆÓ/·ÚÈıÌÒÓ Ô˘ ¤¯Ô˘Ó ¯ÚËÛÈÌÔÔÈËıÂ› Û’ ·˘Ù¿.
∂ÈÏ¤ÔÓ, ÔÊÂ›ÏÔ˘Ó Ó· Â›Ó·È Â˘·Ó¿ÁÓˆÛÙ· Î·È ÌÂÙ¿ ÙËÓ ÛÌ›ÎÚ˘ÓÛË (ÂÚ›Ô˘ 50%) Ô˘ ı· ˘ÔÛÙÔ‡Ó
Î·Ù¿ ÙËÓ ÂÎÙ‡ˆÛË ÛÙËÓ ∂∂∂∂. ŸÏ· Ù· ÁÚ·Ê‹Ì·Ù·, ÎÏ. Ú¤ÂÈ Ó· ·ÚÈıÌÔ‡ÓÙ·È Î·Ù¿ Î·ÙËÁÔÚ›·, ÌÂ
ÙË ÛÂÈÚ¿ ÂÌÊ¿ÓÈÛË˜ Î·È ·ÚÔ˘Û›·ÛË˜ ÛÙÔ ÎÂ›ÌÂÓÔ, Û˘ÓÔ‰Â˘fiÌÂÓ· ·fi ÙË Û¯ÂÙÈÎ‹ ÏÂ˙¿ÓÙ·.

ñ §Â˙¿ÓÙÂ˜. ∫¿ıÂ ÁÚ¿ÊËÌ·, ÂÈÎfiÓ·, ›Ó·Î·˜ Û˘ÓÔ‰Â‡ÂÙ·È ·fi ÌÈ· ÂÂÍËÁËÌ·ÙÈÎ‹ ÏÂ˙¿ÓÙ·, Ô˘ Û˘ÓÔ-
‰Â‡ÂÈ ÙÔ ÂÎÙ˘ˆÌ¤ÓÔ ·ÓÙ›ÁÚ·ÊÔ ÙÔ˘ ÁÚ·Ê‹Ì·ÙÔ˜ ÎÏ. ÙÔÔıÂÙÔ‡ÌÂÓË ÛÙÔ Î¿Ùˆ Ì¤ÚÔ˜ ÙË˜ ÛÂÏ›‰·˜.
∂ÈÚÔÛı¤Ùˆ˜, ·Ú·‰›‰ÂÙ·È ¤Ó· floppy disk, ‹ CD-ROM ÌÂ fiÏÂ˜ ÙÈ˜ ÏÂ˙¿ÓÙÂ˜ ·ÚÈıÌËÌ¤ÓÂ˜ Î·Ù¿ ÛÂÈ-
Ú¿ ÂÌÊ¿ÓÈÛË˜ ÛÙÔ ÎÂ›ÌÂÓÔ ÁÈ· Î¿ıÂ Î·ÙËÁÔÚ›· ÍÂ¯ˆÚÈÛÙ¿ (.¯. Î·ÙËÁÔÚ›· ÂÈÎfiÓÂ˜, Î·ÙËÁÔÚ›· ÁÚ·Ê‹-
Ì·Ù·, Î·ÙËÁÔÚ›· ›Ó·ÎÂ˜), ÛÂ ÌÔÚÊ‹ ËÏÂÎÙÚÔÓÈÎÔ‡ ·Ú¯Â›Ô˘ *.doc (Word97 ‹ ÓÂÒÙÂÚÔ). ŒÙÛÈ, ÛÂ Î¿-
ıÂ ÂÚ›ÙˆÛË ÂÌÊ·Ó›˙ÔÓÙ·È: ™‡ÓÙÌËÛË ÔÓÔÌ·Û›·˜ Î·ÙËÁÔÚ›·˜, ÙÂÏÂ›·, ·ÚÈıÌfi˜, ÙÂÏÂ›· Î·È ÛÙË Û˘Ó¤-
¯ÂÈ· Ë ·ÓÙ›ÛÙÔÈ¯Ë ÏÂ˙¿ÓÙ·. °È· ·Ú¿‰ÂÈÁÌ·: Fig. 1. Model simulation results vs. measurements of daily
diffuse solar irradiance. ¶›Ó·Î·˜ 1. ŒÓÙ·ÛË ‰È¿¯˘ÙË˜ ËÏÈ·Î‹˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ÁÈ· Î¿ıÂ ÒÚ· Î·È ËÌ¤Ú·
Î·Ù¿ ÙÔ Ì‹Ó· πÔ‡ÏÈÔ 1999, ÛÂ W m�2.

ñ §ÔÈ¿ ™˘ÓÔ‰Â˘ÙÈÎ¿ ™ÙÔÈ¯Â›· ÀÔÛÙ‹ÚÈÍË˜. ∂ÚÁ·Û›Â˜ Ô˘ Ú·ÁÌ·ÙÂ‡ÔÓÙ·È ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÂ˜ ÂÚÈ-
ÙÒÛÂÈ˜, ‹ ÌÂÁ¿ÏË˜ ¤ÎÙ·ÛË˜ ·Ó·Ï‡ÛÂÈ˜ Ô˘ ·ÔÙÂÏÔ‡Ó Û˘Ó¤¯ÂÈ· ¿ÏÏˆÓ, ı· Ú¤ÂÈ Ó· Û˘ÓÔ‰Â‡ÔÓÙ·È,
Î·Ù¿ ÙÔ ÚÒÙÔ ÛÙ¿‰ÈÔ ÙË˜ ˘Ô‚ÔÏ‹˜ ÙÔ˘˜ ÛÙËÓ ∂∂∂∂, ÌÂ Î·Ù¿ÏÏËÏÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘ ˘ÏÈÎfi ˘ÔÛÙ‹-
ÚÈÍË˜ (.¯. ·ÓÙ›ÁÚ·Ê· ÂÛˆÙÂÚÈÎÒÓ ‰ËÌÔÛÈÂ‡ÛÂˆÓ, ·Ó·ÊÔÚÒÓ, ÂÚÁ·ÛÈÒÓ, ¿ÚıÚˆÓ ˘fi ‰ËÌÔÛ›Â˘ÛË,
ÎÏ.) Ô˘ ‰ÂÓ Â›Ó·È Â‡ÎÔÏ· ‰È·ı¤ÛÈÌÔ ÛÙÔÓ Â˘Ú‡ÙÂÚÔ ÂÈÛÙËÌÔÓÈÎfi ¯ÒÚÔ. ∆Ô ˘ÏÈÎfi ·˘Ùfi ı· ‚ÔËı‹ÛÂÈ
ÙÔ˘˜ ·ÍÈÔÏÔÁËÙ¤˜ ÛÙËÓ ÎÚ›ÛË ÙË˜ ÂÚÁ·Û›·˜.
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ñ ¢È·‰ÈÎ·Û›· ÀÔ‚ÔÏ‹˜ £ÂÙÈÎ¿ ∞ÍÈÔÏÔÁËÌ¤ÓË˜ ∂ÚÁ·Û›·˜ (ÙÂÏÈÎ‹ Ê¿ÛË). ª¤Û· ÛÂ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ·
ÙÚÈÒÓ (3) ÌËÓÒÓ ·fi ÙËÓ ·Ú·Ï·‚‹ ÙË˜ ¤ÎıÂÛË˜ ·ÍÈÔÏfiÁËÛË˜ ÙˆÓ ÎÚÈÙÒÓ, Ô ˘Â‡ı˘ÓÔ˜ Û˘ÁÁÚ·Ê¤·˜,
·ÊÔ‡ ÚÔ‚Â› ÛÙÈ˜ Û¯ÂÙÈÎ¤˜ ·ÏÏ·Á¤˜ ‹ Î·È ·Ó·ıÂˆÚ‹ÛÂÈ˜ Ô˘ ÚÔÙÂ›ÓÔÓÙ·È (·Ó ÚÔÙÂ›ÓÔÓÙ·È) ·fi
ÙÔ˘˜ ÎÚÈÙ¤˜, ÔÊÂ›ÏÂÈ Ó· ·Ú·‰ÒÛÂÈ, ‹ Ó· ÛÙÂ›ÏÂÈ Â› ·Ô‰Â›ÍÂÈ, ÛÙËÓ °Ú·ÌÌ·ÙÂ›· ÙË˜ ∂∂∂∂ Ù· ÂÍ‹˜:

1. ∆Ú›· (3) Ï‹ÚË ·ÓÙ›ÁÚ·Ê· ÙË˜ ·Ó·ıÂˆÚËÌ¤ÓË˜ ÂÚÁ·Û›·˜, ¿ÓÙ· Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ˘Ô‰Â›ÍÂÈ˜
ÙˆÓ ÎÚÈÙÒÓ. ŸÏÂ˜ ÔÈ ·ÏÏ·Á¤˜, ‹ Î·È ·Ó·ıÂˆÚ‹ÛÂÈ˜, Ú¤ÂÈ Ó· ÛËÌÂÈÒÓÔÓÙ·È Î·È Ó· ˘Ô‰ÂÈ-
ÎÓ‡ÔÓÙ·È Ì¤Û· ÛÙÔ ÎÂ›ÌÂÓÔ, fiÔ˘ ¤¯Ô˘Ó Á›ÓÂÈ, ÛÂ fiÏ· Ù· ·ÓÙ›ÁÚ·Ê·. ∫¿ıÂ ·ÓÙ›ÁÚ·ÊÔ Ú¤ÂÈ Ó·
Û˘ÓÔ‰Â‡ÂÙ·È Î·È ·fi Ì›· ÂÎÙÂÓ‹ ÂÚ›ÏË„Ë 1000-1500 Ï¤ÍÂˆÓ ÛÙ· ∞ÁÁÏÈÎ¿.

2. ŒÓ· (1) floppy disk, ‹ CD-ROM ÌÂ fiÏ· Ù· Û¯ÂÙÈÎ¿ ·Ú¯Â›· (ÎÂÈÌ¤ÓÔ˘ Î·È ÁÚ·ÊÈÎÒÓ), Û‡ÌÊˆ-
Ó· ÌÂ ÙÈ˜ Ô‰ËÁ›Â˜ Û˘ÁÁÁÚ·Ê‹˜.

3. ÀÔÁÂÁÚ·ÌÌ¤ÓË (·fi ÙÔÓ ˘Â‡ı˘ÓÔ Û˘ÁÁÚ·Ê¤·) ∂ÈÛÙÔÏ‹, ÛÙËÓ ÔÔ›· Ó· ‰ËÏÒÓÂÙ·È Ë ·Ô‰Ô-
¯‹ ÙË˜ ·ÍÈÔÏfiÁËÛË˜ ÙˆÓ ÎÚÈÙÒÓ, Î·ıÒ˜ Î·È fiÙÈ Ë ÙÂÏÈÎ‹ ·Ó·ÌfiÚÊˆÛË ÙË˜ ˘Ô‚·ÏÏfiÌÂÓË˜ ·Ó·-
ıÂˆÚËÌ¤ÓË˜ ÂÚÁ·Û›·˜ ¤ÁÈÓÂ Û‡ÌÊˆÓ· ÚÔ˜ fiÏÂ˜ ÙÈ˜ ÁÂÓfiÌÂÓÂ˜ ·fi ÙÔ˘˜ ÎÚÈÙ¤˜ ˘Ô‰Â›ÍÂÈ˜. ™Â
ÂÚ›ÙˆÛË Ô˘ Ë ·ÍÈÔÏfiÁËÛË ÎÚÈÙ‹ ‰ÂÓ Á›ÓÂÙ·È ·Ô‰ÂÎÙ‹ ·fi ÙÔÓ ˘Â‡ı˘ÓÔ Û˘ÁÁÚ·Ê¤· ÎÚÈÓfi-
ÌÂÓË˜ ÂÚÁ·Û›·˜, ·˘Ùfi˜ (Ô Û˘ÁÁÚ·Ê¤·˜) ÔÊÂ›ÏÂÈ fiˆ˜ ÚÔÛÎÔÌ›ÛÂÈ (ÂÓÙfi˜ ÚÔ‚ÏÂÔÌ¤ÓÔ˘ ‰È·-
ÛÙ‹Ì·ÙÔ˜ ÙˆÓ ÙÚÈÒÓ ÌËÓÒÓ ·fi ÙËÓ ÎÔÈÓÔÔ›ËÛË ÙË˜ Û¯ÂÙÈÎ‹˜ ¤ÎıÂÛË˜) Î·Ù¿ÏÏËÏ· Î·È ·Ó·-
ÁÓˆÚÈÛÌ¤ÓÔ˘ Î‡ÚÔ˘˜ ·Ô‰ÂÈÎÙÈÎ¿ ÛÙÔÈ¯Â›·, ÌÂ Ù· ÔÔ›· Ô˘ÛÈ·ÛÙÈÎ¿ ·Ó·ÈÚÔ‡ÓÙ·È, ‹ ·ÓÙÈÎÚÔ‡-
ÔÓÙ·È ˆ˜ ·‚¿ÛÈÌÂ˜, ÔÈ ˘Ô‰ÂÈÎÓ˘fiÌÂÓÂ˜ ÛÙËÓ ·ÍÈÔÏfiÁËÛ‹ ÙÔ˘ ÎÚÈÙ‹ ÂÓ¤ÚÁÂÈÂ˜.

ÀÔ‚ÔÏ‹ ÂÚÁ·Û›·˜ ÂÎÙfi˜ ÙË˜ ·ÓˆÙ¤Úˆ ‰È·‰ÈÎ·Û›·˜ ‰ÂÓ Á›ÓÂÙ·È ‰ÂÎÙ‹, ÂÓÒ ·˘ÙÔÌ¿Ùˆ˜ ·‡ÂÈ Ë ÚÔÒ-
ıËÛË ÙË˜ ÂÓ ÏfiÁˆ ÂÚÁ·Û›·˜ ÚÔ˜ ‰ËÌÔÛ›Â˘ÛË.
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Aims and Scope of the Scientific Journal

Journal of Applied Research Review (JARR), the official journal of the Technological Education In-
stitute of Piraeus, is devoted to the presentation of properly judged (two referees, usually) original pa-
pers. Papers in the areas of Engineering, Physics, Mathematics, Arts, Social Sciences and Humanities
handing in any way administrative, economic, historical, and political aspects are welcome. Main aims
of JARR are to provide a scientific understanding of novel results or analysis, and to serve as a source of
information on research and development in these fields.

Instructions for Authors

JARR welcomes manuscripts, not preniously published in any other journal, written in Greek, or
English (authors of articles written in English whose native tongue is not English are advised to have their
manuscripts edited by someone skilled in English prior to submission). An acceptable manuscript must
reflect a thorough knowledge and review of the relevant literature indicated by references to prior pub-
lications, or presentations.

Manuscripts must be submitted in the format outlined below. Originally, Three (3) copies must be

delivered to the Editorial Office (Journal of Applied Research, TEI of Piraeus, 250 Thinon & P. Ral-
li Avenue, 12244 Aegaleo, Greece). After approval and within a 3month period from official notifica-
tion of acceptance, three (3) revised copies are delivered to the Editorial Office accompanied by a
diskette (or CD-ROM) containing an identical copy of the manuscript (Word97 or later), as well as oll
illustration and caption files. Note that unless requested at submission, the Editorial Office will not re-
turn the original manuscripts, or disks to the authors at any stage of the process. Every submitted man-
uscript must be accompanied by a covering letter stating that the manuscript neither has been published
in nor submitted to a journal preniously. In addition, a short C.V. of the authors involved is welcome at
submission.

Manuscript Format

ñ Manuscript Layout. All copies of the manuscript must be double-spaced, single-column, on one side of
A4 white sheets of paper, leaving ample left and right margins, preferably using 12 pts Times New Roman
characters on main text (smaller size for Affiliation, Abstract, key words and captions, accordingly).
Maximum manuscript lenght should be kept at less than 20 pages (all pages numbered consecutively) in-
cluding diagrams, references and tables, with text not exceeding 6500 words. Follow this order when typ-
ing manuscripts: Title, Authors (s), Affiliations, Abstract, Key words, Text, Acknowledgements, Appen-
dix, References, Illustrations, Captions.

ñ Units of Measure, Mathematical symbols and Formulae. Authors of technical papers are strongly
advised to use S.I. units throughout their work, providing alternate units in parentheses for convenience,
when necessary. When writing fractions, pleace use negative exponents rather than the fraction sign/ and
leave space between symbols, e.g. m s�1, not ms�1 or m/s. Where showing roots, the radical sign should
be avoided. To indicate roots, use positive (or negative) exponents, accordingly. Formulae should be
composed carefully and with the utmost economy. Numbers that identify equations should be placed at
the right-hand margin in parentheses. All symbols used (mathematical, or otherwise) are to be explained
in the text. In equations, all (dimensional) figures are to be given with units.
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ñ Title, Author’s names and Affiliation. Title should be informative, short and precise in describing
the full article. Avoid chemical formulae in title. If the paper covers a specific location, this should usu-
ally be mentioned in the title. The affiliation should be as concise as possible, including complete mailing
address, corresponding author’s telephone and fax numbers, and e-mail address (if available). When more
than one affiliation (co-authors), please use superscript (1), (2), etc after each co-author’s name. In addi-
tion, the corresponding author’s name is to be identified by underlining the surname.

ñ Abstract. An abstract not exceeding 250 words is required at the beginning of each paper. Abstracts
should be complete in themselves giving all main points of the paper, without repeating title, or making
reference citations, but summarizing conclusions/ results obtained, or method(s) used.

ñ Key words. Include five or six key words (avoid words used in the title) illustrating substantial points
or features in the work.

ñ Text. Text in the manuscript is to be divided into sections, each section with a separate heading bold

typed on a line of its own, numbered consecutively. The first section should be an Introduction. Intro-

duction offers a scientific background by going throught the literature review, and indicating the rea-
sons for making the paper by explaining and (or) defending how the particular work is an advance on
previous effocts. Subsections, when needed, should bear the section number followed by the consecutive
subsection number, the two separated by a dot. A final section title Conclusions (or Concluding Re-

marks) must be included at the end of the text. When writing in electronic form, only Word97 files (or
later versions) are acceptable. Mathematical equations, in the proper character size and appearance,
should be written using the MS Equation Editor (available to all Word versions).

ñ Acknowledgements. Any provisional funding, and or help granted, if there are any, should be men-
tioned in this separate paragraph placed right after the main text.

ñ Appendix. Lengthy mathematical analyses, items of interest only to specialists, model formulations, or
other material that are subordinate to the main theme of the article should normally be put into one or
more appendices titled accordingly A, B, etc. Equations, Figures, and Tables in the appendix A are la-
beted and numbered consecutively, (i. e. Eqt. (A4), Fig. A1, Table A, etc.).

ñ References. All articles cited in the text should be presented in a list of references following the Ap-

pendix (if there is one), or otherwise right after the main text of the manuscript. References shown in
the References List should be arranged alphabetically by author’s last name. Before submitting their
manuscript, authors should compare text citations with bibliographic listings shown under the “Refer-
ences List” section to ensure completeness. Also, manuscript should be carefully checked to ensure that
the spelling of author’s names and dates are correct and in agreement in the text as well as in the Refer-
ences List. Journal title abbreviations given in the References List must follow those given in the World
List of Scintific Periodicals, 4th Edition. In general, references should be given in the following form:

Where cited in the text

– Thompson (1990), or (Thompson, 1990), if only one author.
– Thompson and Clog (1996), or (Thompson and Clog, 1996), if two authors.
– Thompson et al. (1997), or (Thompson et al., 1997), if more than two authors.
– Thompson, 1990; Thompson and Clog, 1996; Thompson et al., 1997), if two or more references are

cited together.
– (Thompson, 1990a; 1990b), if two (or more) same author articles published the same year are cited

together.
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Where Iisted in the References List

1. Journal article. Author’s name(s), initials, (year of publication), title, full periodical title name, vol-

ume number/issue number, and inclusive page numbers. For example:
∆hompson D.C., Clog R., and Batman A.Q., (1997). Global and diffuse solar irradiance models. Solar
Energy, 23/5, 208-216.

2. Book. Author’s name(s), initials, (year of publication), Title, inclusive page numbers, Edition, pub-
lisher’s name and location. For example:
Duffie J.A., and Beckman W.A. (1991), Solar Engineering of Thermal Processes, pp. 68-83, 2nd Edi-
tion, Wiley Interscience, N.Y.

3. Conference article. Author’s name(s), initials, (year of Conference), title, volume of Proceedings,
Editor(s), inclusive page numbers, location. For example:
Marble D.G. (1987). U.V.-B induced human tissue disorders. In Proceedings of Solar Energy World
Congress, Homested H. and Elbow K. (Eds), pp. 1256-125, Ithaki, Greece.

ñ Illustrations (Tables, Pictures, Figures, Drawings). All illustrations shown must be referred to in
the text. They are included in the text following the References List. Each illustration should be provid-
ed as a separate electronic file (in a floppy, or CD-ROM), and as a good quality print out hardcopy
(one illustration per page A4) placed right after the References List. Only PCX, JPG, CIF, XLS, TIF,
ORG, CDR electronic files for drawings, charts, or pictures can be accepted. Make sure that the physical
dimensions of each illustration provided are appropriate for the dimensions of the JARR page. Illustra-
tions should be numbered according to their sequence in the text using appropriate naming convention
and must be accompanied by a suitable caption, e.g. Fig. 1. Model simulation results vs. measurements
of daily diffuse solar irradiance.

ñ Captions. Illustrations and Tables must have a caption. Captions are numbered consecutively for each
category and they are placed in the manuscript following Illustrations. In addition, they are provided in
electronic form in floppy disk, or a CD-ROM as separate (Word97 or later) files.

ñ Initial Manuscript Submission Supporting Material. Manuscripts presenting particular and (or)
lengthy modeling studies should be accompanied at the refereeing stage (initial submission) by copies of
relevant supporting material e.g. internal reports, items in press, etc.

ñ Revised Manuscript Submission Procedure. Within a period of three (3) months after receiving
referee notes regarding the submitted paper, followed by the necessary interventions (additions, cuts, al-
terations, corrections), authors are to turn in three (3) copies of the revised manuscript, plus a floppy
disk (or CD-ROM) with all files. Highlight and indicate all interventions performed on the 3 submitted

manuscripts. Please, make sure that a brief letter/note is included and delivered with the rest of the
package expressing corresponding author’s response/conformation to the referee’s comments.
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