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Abstract

Is natural to ask at this point whether Kirchhoff’s law is the strongest possible set of
equations that can be given for the case of program flow charts, Any execution of a
computer program that goes from "start" to "stop" gives us a set of values E1, E2, …, E27

Because Kirchhoff himself applied it to electrical circuits instead of program flow charts. 
And the emphasis iw done, If there are solutions which meet Kirchhoff’s conditions

but do not correspond to actual program execution.

¶ÂÚ›ÏË„Ë

E›Ó·È Ê˘ÛÈÎfi Ó· ÂÚˆÙËıÂ› Î·ÓÂ›˜ Â¿Ó Ô ÓfiÌÔ˜ Kirchhoff Â›Ó·È ÙÔ ÈÛ¯˘ÚfiÙÂÚÔ Èı·-
Ófi Û‡ÓÔÏÔ ÂÍÈÛÒÛÂˆÓ Ô˘ ÌÔÚÂ› Ó· ‰ÔıÂ› ÁÈ· ÙËÓ ÂÚ›ÙˆÛË ÙˆÓ ‰È·ÁÚ·ÌÌ¿ÙˆÓ ÚÔ‹˜
ÚÔÁÚ¿ÌÌ·ÙÔ˜, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Ô Kirchhoff Ô ›‰ÈÔ˜ ÙËÓ ÂÊ¿ÚÌÔÛÂ ÛÙ· ∏ÏÂÎÙÚÈÎ¿ Î˘-
ÎÏÒÌ·Ù·, ·ÓÙ› ÙˆÓ ‰È·ÁÚ·ÌÌ¿ÙˆÓ ÚÔ‹˜ ÚÔÁÚ¿ÌÌ·ÙÔ˜. √ÔÈ·‰‹ÔÙÂ ÂÎÙ¤ÏÂÛË ÂÓfi˜
ÚÔÁÚ¿ÌÌ·ÙÔ˜ ÀÔÏÔÁÈÛÙÒÓ Ô˘ ËÁ·›ÓÂÈ ·fi [Star to Stop] Ì·˜ ‰›ÓÂÈ ¤Ó· Û‡ÓÔÏÔ ÙÈ-
ÌÒÓ E1, E2, …, E27 Î·È Ë ¤ÌÊ·ÛË ‰›‰ÂÙ·È Â¿Ó ˘¿Ú¯Ô˘Ó Ï‡ÛÂÈ˜ Ô˘ ÈÎ·ÓÔÔÈÔ‡Ó ÙÔ˘˜
fiÚÔ˘˜ Kirchhoff ·ÏÏ¿ ‰ÂÓ ·ÓÙÈÛÙÔÈ¯Ô‡Ó ÛÙËÓ Ú·ÁÌ·ÙÈÎ‹ ÂÎÙ¤ÏÂÛË ÚÔÁÚ¿ÌÌ·ÙÔ˜.
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Tree structures have been the object of extensive mathematical investigations for
many years, long before the advent of computers, and many interesting facts have been
discovered about them. In this section we will survey the mathematical theory of trees,
which not only gives us more insight into the nature of tree structures but also has
important applications to computer algorithms. 

The material which follows comes mostly from a larger area of mathematics known as
the theory of graphs.

Free trees. A graph is generally defined to be a set of points (called vertices) together
with a set of lines (called edges) joining certain pairs of distinct Vertices. There is at most
one edge joining any pair of vertices. Two vertices are called adjacent if there is an edge
joining them. If V and V’ are vertices and if n≥0, we say that (V0, V1, …, Vn) is a path of
length n from V to V’ if V=V0, V k is adjacent to Vk+1 for 0£k<n, and Vn=V’. The path is
simple if V0, V1, …, Vn-1 are distinct and if V1, …, Vn-1, Vn are distinct. A graph is
connected if there is a path between any two vertices of the graph. A cycle is a simple path
of length three or more from a vertex to itself. 

These definitions are illustrated in Fig. 1 which shows a connected graph with five
vertices and six edges. Vertex C is adjacent to A but not to B; there are two paths of
length two from B to C, namely (B, A, C) and (B, D, C). There are several cycles,
including (B, D, E, B).

Fig. 1. A graph Fig. 2. A free tree

A free tree or “unrooted tree” (Fig. 2) is defined to be a connected graph with no
cycles. This definition applies to infinite graphs as well as finite ones, although for
computer applications we naturally are most concerned with finite trees. There are many
equivalent ways to define a free tree; some of these appear in the following well-known
theorem:

Theorem A. If G is a graph, the following statements are equivalent :

a) G is a free tree ;

b) G is connected, but if any edge is deleted, the resulting graph is no longer

connected. 

c) If V and V’ are distinct vertices of G, there is exactly one simple path from V

to V’.

A
B C D

E F G
J K

N

L
H I

M

A B

C D

E
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Furthermore, if G is finite, containing exactly n>0 vertices, the following

properties are also equivalent to (a), (b), and (c):

d) G contains no cycles and has n-1 edges.

e) G is connected and has n-1 edges.

Proof: (a) implies (b), for if the edge V V’ is deleted but G is still connected, there must
be a simple path (V, V1, …, V’)-and then (V, V1,…, V’, V ) would be a cycle in G.

(b) implies (c), for there is at least one simple path from V to V’. And if there
were two such paths (V, V1,…, V’ ), and (V, V’1, …, V’ ), we could find the
smallest k for which Vk � V’k; deleting the edge Vk-1Vk would not disconnect the
graph, since there would still be a path ( Vk-1,…,V, V’1,…, V’,…Vk) from Vk-1 to
Vk which does not use the deleted edge.

(c) implies (a), for if G contains a cycle ( V, V1,…, V ), there are two simple paths
from V to V1.

To show that (d) and (e) are also equivalent to (a), (b), and (c), let us first prove an
auxiliary result: If G is any finite graph which has no cycles and at least one edge, then
there is at least one vertex which is adjacent to exactly one other vertex. For we take an
arbitrary vertex V1 and an adjacent vertex V2; for k≥2 either Vk is adjacent to Vk-1 and no
other, or it is adjacent to a vertex which we may call Vk+1 � Vk-1. Since there are no
cycles, V1, V2, …, Vk+1 must be distinct vertices, so this process must ultimately terminate.

Now assume G is a tree with n > 1 vertices, and let Vn be a vertex which is adjacent to
only one other vertex, namely Vn-1. If we delete Vn and the edge Vn-1Vn, the remaining
graph G’ is a tree, since Vn appears in no simple path of G except as the first or the last
element. This argument proves (by induction on n) that G has n-1 edges, i.e., (a) implies (d).

Assume that G satisfies (d) and let Vn, Vn-1 G’ be as in the preceding paragraph. Then
the graph G is connected, since Vn is connected to Vn-1 which (by induction on n) is
connected to all other vertices of G’. Thus (d) implies (e).

Finally assume that G satisfies (e). If G contains a cycle, we can delete any edge
appearing in that cycle and G would still be connected. We can therefore continue
deleting edges in this way until we obtain a connected graph G’ with n - 1- k edges and
no cycles.

But since (a) implies (d), we must have k = 0, that is, G = G’.

The idea of a free tree can be applied directly to the analysis of computer algorithms.
We discussed the application of Kirchhoff’s law to the problem of counting the number
of times each step of an algorithm is performed; we found that Kirchhoff’s law does not
completely determine the number of times each step is executed, but it reduces the
number of unknowns that must be specially interpreted. The theory of trees tells us how
many independent unknowns will remain, and it gives us a systematic way to find them.
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Fig. 3. Abstracted flow chart of Program A

Algorithm A (Multiply permutations in cycle form).

This algorithm takes a product of cycles, such as {(a c f g){b c d)(a e d)(f a d e)(b g f a
e)}, and Computes the resulting permutation in the form of a product of disjoint cycles.
‘We do not describe the removal of singleton cycles, which is a fairly simple extension of
the algorithm. As this algorithm is performed, we successively “tag” the elements of the
input formula, i.e., mark somehow those symbols of the input formula which have
essentially been processed.

A1. [First pass.] Tag all left parentheses, and replace all right parentheses by a tagged
copy of the element following their matching left parentheses. (See the example in
Table 1.) 

A2. [Open.] Searching from left to right, find the first untagged element of the input. (If
all elements are tagged, the algorithm terminates.) Set START equal to it; output a
left parenthesis; output the element; and tag it. 

A3. [Set CURRENT.] Set CURRENT equal to the next element of the formula.

A4. [Scan formula.} Proceed to the right until either reaching the end of the formula, or
finding an element equal to CURRENT; in the latter case, tag it and go to step A3

A5. [CURRENT == START?] If CURRENT = START, output CURRENT and go back to
step A4 starting again at the left of the formula (thereby continuing the development
of a cycle in the output).

A6. [Close.] (A complete cycle in the output has been found.) Output a right parenthesis,
and go back to step A2
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Table 1.

ALGORITHM A APPLIED TO (6)

An"x" Indicates a tagget element.

Fig. Algorithm A for multiplying permutations 

A1. First Pass A2. Open

A3. Set Current

Done

End
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No

Current
Matched
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A4. Scan Formula

A5. Current = Start?A6. Close
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Program A (Multiply perrmttations in cycle form)

This program implements Algorithm A, and it also includes provision for input,
output, and the removing of singleton cycles

01 CARDS EQU 16 Unit number for card reader
02 PRINTER EQU 18 Unit number for pinder
03 ANS ORIG *+1000 Place for answer 
04 OUTBUF ORIG *+24 For copies of input
05 PERM ORIG *+1000 The input permulation
06 BEGIN IN FERM (CARDS) Read first card
07 ENT2 0
08 LDA EQUALS
09 1H JBUS *(CARDS) Wait for cycle computer.
10 CMPA PERM+15,2
11 JE *+2 is it the last card?
12 IN PERM+16,2(CARDS) No,read another.
13 ENT1 OUTBUF
14 JBUS *(PRINTER) Print input card.
15 MOVE PERM,2(16)
16 OUT OUTBUF (PRINTER)
17 INC2 16
18 JNE 1B Repeat unit input complete.
19 * At this poimt (r12) words 
20 DEC2 1 1 of input are in PERM,PERM+,...
21 ST2 SIZE 1 
22 ENT3 0 1 A1. first pass.
23 2H LDAN PERM,3 A Get next element of input.
24 CMPA LPREN(1:5) A is it “(?
25 JNE IF A
26 STA PERM,3 B Tag it.
27 INC3 B Put next nonblankelement
28 LDXN PERM,3 B in Rx.
19 JXZ *-2 B
30 1H CMPA RPREN(1:5) C
31 JNE *+2 C
32 STX PERM,3 D Replace “)” by tagged Rx.
33 INC3 1 C
34 CMP3 SIZE C Have all elementsbeen processed? 
35 JL 2B C 
36 *
37 LDA LPREN 1 Prepare for main program.
38 ENTI ANS 1 rL1=place to storenext answer
39 OPEN ENT3 0 E A2. open.
40 1h LDXN PERM,3 F Look for untagged element.
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41 JXN GO F
42 INC3 1 G
43 CMP3 SIZE G
44 JL IB G 
45 * All are tagged. Now comes the output
46 DONE CMP1 =ANS=
47 JNE *+2 Is answer the identity permulation?
48 MOVE LPREN(3) If so, change to “(1) ”.
49 MOVE =0= Put 23 words of blanks after answer.
50 MOVE -1,1(22)
51 ENT3 0
52 OUT ANS,3(PRINTER).
53 INC3 24
54 LDX ANS,3 Print as many lines as necessary.
55 JXNZ *-3
56 HLT
57 LPREN ALF ( Constants used in program. 
58 ALF 1
59 RPREN ALF )
60 EQUALS ALF =
61 *
63 MOVE PERM,3 H
64 STX START H
65 SUCC STX PERM,3 J Tag an element.
66 INC3 1 J Move one step to right.
67 LDXN PERM,3(1:5) J As. Set CURRENT (namely rX).
68 JXN IF J skip past blanks.
69 JMP *-3 0
70 4H CMPX PERM,3(1:5) K A4. Sean formula.
71 JE SUCC K element = CURRENT ?
72 1H INC3 1 L move to right. 
73 CMP3 SIZE L End of formula?
74 JL 4B L
75 CMPX START(1:5) P A5. CURRENT = START?
76 JE CLOSE P
77 STX O,1 Q No , output CURRENT. 
78 INC1 1 Q
79 ENT3 0 Q Scan formula again.
80 JMP 4B Q Go back to A4.
81 CLOSE MOVE RPREN R A6. close.
82 CMPA -3,1 R Note :rA=”(”.
83 JNE OPEN R 
84 INC1 -3 S Suppress sinleton cycles.
85 JMP OPEN S
86 END BEGIN 
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It is easier to understand the method which follows if an example is studied, so we will
work an example as the theory is being developed. Figure 3 shows an abstracted flow chart
for Program 1.3.3A, which was subjected to a “Kirchhoff’s law”. Each box in Fig. 3.
represents part of the computation, and the letter or number inside the box denotes the
number of times that computation will be performed during one run of the program. An
arrow between boxes represents a possible jump in the program. The arrows have been
labeled e1, e2, …,e27. Our goal is to find all relations between the quantities A, B, C, D, E,

F, G, H, J, K, L, P, Q, R, and S that are implied by Kirchhoff’s law, and at the same
time we hope to gain some insight in to the general problem. 

Let Ej denote the number of times branch e; is taken during the execution of the
program being studied; Kirchhoff’s law is

“sum of E’s into box = value in box=sum of E’s leaving box”; (1)

e.g., in the case of the box marked K we have

“E
19 

+ E
20 

= K = E
18 

+ E
21

. (2)

In the discussion which follows, we will regard E1, E2, … E27 as the unknowns, instead
of A, B, … S.

The flow chart in Fig. 3. may be further abstracted so that it becomes a graph G as in
Fig. 32. The boxes have shrunk to vertices, and the arrows e1, e2,… now represent edges
of the graph. (A graph, strictly speaking, has no implied direction in its edges, and when
we refer to graph-theoretical properties of G, the direction of the arrows should be
ignored. The application to Kirchhoff’s law, however, makes use of the arrows, as we will
see later). For convenience an extra edge e0 has been drawn from the “stop” vertex to the
“start” vertex, so that Krchhoff’s law applies uniformly to all parts of the graph. Figure 4
also includes some other minor changes from Fig.3 an extra vertex and edge have been
added to divide e13 into two parts e’13, so that the basic definition of a graph (no two edges
join the same two vertices) is valid; e19 has also been split up in this way. A similar
modification would have been made if we had any vertex with an arrow leading back to
itself.

Fig. 4. Graph corresponding to Fig. 3 including a free subtree
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Some of the edges in Fig. 4 have been drawn much heavier than the others. These edges
from a free subtree of the graph, connecting all the vertices. It is always possible to find a
free subtree of the graphs arising from flow charts, because the graphs must be connected
and, by part (b) of Theorem A, if G is connected and not a free tree, we can delete some
edge and still have the resulting graph connected; this process can be iterated until we reach
a subtree. We can in fact always discard the edge e0 (which went from the “stop” to the
“start” vertex) first, so that we may assume e0 does not appear in the subtree chosen.

Let G’ be a free subtree of the graph G found in this way, and consider any edge V V’
of G that is not in G’. We may now note an important consequence of Theorem A: G’
plus this new edge V V’ contains a cycle, and in fact there is exactly one cycle having the
form (V, V’,…,V), since there is a unique simple path from V’ to V in G’. For example,
if G’ is the free subtree shown in Fig. 4, and if we add the edge e2, we obtain a cycle which
goes along e2 and then (in the direction opposite to the arrows) along e4 and e3. This cycle
may be written algebraically as “e2 - e3 - e4”, using plus signs and minus signs to indicate
whether the cycle goes in the direction of the arrows or not.

If we carry out this process for each edge not in the free subtree, we obtain the so-
called fundamental cycles, which in the case of Fig. 4 are 

C0: e0+e1+e3+e4+e6+e7+e9+e10+e11+e12+e14,
C2: e2-e3-e4.
C5: e5-e6-e7,
C8: e8+e3+e4+e6+e7,
C’’13: e’’13+e12+e’13, (3) 

C17: e17+e22+e24+e27+e11+e15+e16,
C’’19: e’’19+e18+e’19,
C20: e20+e18+e22+e23,
C21: e21-e16-e15-e11-e27-e24-e22-e18,
C25: e25+e26-e27.

Obviously an edge ej which is not in the free subtree will appear in only one of the
fundamental cycles, namely Gj.

We are now approaching the climax of this construction. Each fundamental cycle
represents a solution to Kirchhoff’s equations; for example, the solution corresponding
to C2 is to let E2=+1. E3=-1, E4=-1, and all other E’s=0. It is clear that flow around a cycle
in a graph always satisfies the condition (1) of Kirchhoff’s law. Moreover, Kirchhoff’s
equations are “homogeneous,” so the sum of difference of solutions to (1) yields another
solution. Therefore we may conclude that the values of E0, E2, E5, …, E25 are independent
in the following sense:

If x0, x2,…, x25

are any read numbers (one xj for each ej not in the free subtree G’), there is a solution to
Kirchhoff’s equations 
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(1). Such that

E
0 

= x
0
, 

E
2 

= x
2
, (4)

…, 

.......

E
25 

= x
25

.

Such a solution is found by going x0 times around cycle C0, X2 times around cycle C2,
etc. Furthermore, we find that the values of the remaining variables E1, E3, E4, … are
completely dependent on the values E0, E2,…, E25:

The solution mentionedin statement (4) is unique. (5)

For if there are two solutions to Kirchhoff’s equations such that E0=x0,…, E25=x25, we
can subtract one from the other and we thereby obtain a solution in which
E0=E2=E5=…=E25=0. But now all Ej must be zero, for it is easy to see that a nonzero
solution to Kirchhoff’s equations is impossible when the graph is a free tree (see exercise
4). Therefore the two assumed solutions must be identical. We have now proved that all
solutions of Kirchhoff’s equations may be obtained as sums of multiples of the
fundamental cycles.

When these remarks are applied to the graph in Fig. 4 we obtain the following general
solution of Kirchhoff’s equations in terms of the independent variables E0, E2,…,E25:

E1 = Eo, E14 = Eo,
E3 = Eo– E2 + E8, E15 = E17 - E21

E4 = Eo - E2+ E8, E16 =E17 - E21,
E6 = Eo-E5+ E8, E18 = E’’19+ E20 - E21, (6) 

E7 = Eo- E5+ E8, E’19 = E’’19

E9 = Eo, E22 = E17+ E20 - E21,
E10 = Eo, E23 = E20,
E11 = Eo+ E17 - E21, E24 = E17 - E21,
E12 = Eo+ E’’13, E26 = E17- E21,
E’13 = E’’13, E27 = E17 - E21 - E25,

To obtain these equations, we merely list, for each edge ej in the subtree, all Ek for
which ej appears in cycle Ck, with the appropriate sign. 

Strictly speaking, C0 should not be called a fundamental cycle, since it involves the
special edge e0. We may call C0 minus the edge e0 a fundamental path from “start” to
“stop”. Our boundary condition, that the “start” and “stop” boxes in the flow chart are
performed exactly once, is equivalent to the relation 

E
0
=1. (7)

The preceding discussion shows how to obtain all solutions to Kirchhoff’s law; the
same method may be applied (as Kirchhoff himself applied it) to electrical circuits instead
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of program flow charts. It is natural to ask at this point whether Kirchhoff’s law is the
strongest possible set of equations that can be given for the case of program flow charts,
or whether more can be said: Any execution of a computer program that goes from
“start” to “stop” gives us a set of values E1, E2, …, E27 for the number of times each edge
is traversed, and these values obey Kirchhoff’s law; but are there solutions to Kirchhoff’s
equations which do not correspond to any computer program execution? (In this
question, we do not assume any information about the computer program as given to us,
except its flow chart.) If there are solutions which meet Kirchhoff’s conditions but do not
correspond to actual program execution, we can give stronger conditions than
Kirchhoff’s law. For the case of electrical circuits Kirchhoff himself gave a second law: the
sum of the voltage drops around a fundamental cycle must be zero. This second law does
not apply to our problem. 

There is indeed an obvious further condition that the E’s must satisfy, if they are to
correspond to some actual path in the flow chart from “start” of “stop”; they must be
integers, and in fact they must to nonnegative integers. This is not a trivial condition, for
we may not simply assign arbitrary nonnegative integer values to the independent
variables E2, E5, …, E25; for example, if we take E2=2 and E8=0, we find from (6), (7), that
E3=-1. (Thus, no execution of the flow chart in Fig. 31 will take branch e2 twice without
taking branch e8 at least once). The condition that all the E’s be nonnegative integers is
not enough either; for example, consider the solution in which E’’19=1,
E2=E5=…=E17=E20=E21=E25=0; there is no way to get to e18 except via e15. The following
condition is a necessary and sufficient condition which answers the problem raised in the
previous paragraph: Let E2, E5, …, E25 be any given values, and determine E1, E3, …, E27

according to (6), (7). Assume that all the E’s are nonnegative integers, and assume that
the graph whose edges are those ej for which Ej>0, and whose vertices are those which
touch such ej, is connected. Then there is a path from “start” to “stop” in which edge ej is
traversed exactly Ej times. This fact is proved in the next section

Let us now summarize the preceding discussion: 
Theorem K. If a flow chart (such as Fig. 3) contains n boxes (including “start” and

“stop”) and m arrows, it is possible to find m-n+1 fundamental cycles and a fundamental
path from “start” to “stop”, such that any pant from “start” to “stop” is equivalent (in
terms of the number of times each edge is traversed) to one traversal of the fundamental
path plus a uniquely determined number of traversals of each of these fundamental cycles.
(The fundamental path and fundamental cycles may include some edges which are to be
traversed in a direction opposite that shown by the arrow on the edge; we conventionally
say that such edges are being traversed-1 times).

Conversely, for any traversal of the fundamental path and the fundamental cycles in
which the total number of times each edge is traversed is nonnegative, and in which the
vertices and edges corresponding to a positive number of traversals form a connected
graph, there is at least one equivalent path from “start” to “stop”.
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The fundamental cycles are found by picking a free subtree as in Fig. 4; if we choose
a different subtree we get, in general, a different set of fundamental cycles. The fact that
there are m-n+1 fundamental cycles follows from Theorem A. The modifications we made
to get from Fig. 3 to Fig. 4 do not change the value of m-n+1, although they may increase
both m and n; the construction could have been generalized so as to avoid these trivial
modifications entirely.

Theorem K is encouraging because it says that Kirchhoff’s law (which consists of n
equations in the m unknowns E1, E2,…Em) has just one “redundancy”, i.e., these n
equations allow us to eliminate n-1 unknowns. Note however that throughout this
discussion the unknown variables have been the number of times the edges have been
traversed, not the number of times each box of the flow chart has been entered.
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Abstract

RFM (Recency, Frequency, Monetary) analysis is a method to identify high-response
customers in marketing promotions, and to improve overall response rates, which is well
known and is widely applied today. Less widely understood is the value of applying RFM
scoring to a customer database and measuring customer profitability. RFM analysis is
considered significant also for the banks and their specific units like e-banking. A
customer who has visited an e-banking site Recently (R) and Frequently (F) and created
a lot of Monetary Value (M) through payment and standing orders is very likely to visit
and make payments again.  After evaluation of the customer’s behaviour using specific
RFM criteria the RFM score is correlated to the bank interest, with a high RFM score
being more beneficial to the bank currently as well as in the future. Data mining methods
can be considered as tools enhancing the bank RFM analysis of the customers in total as
well as specific groups like the users of e-banking. 

¶ÂÚ›ÏË„Ë

∏ RFM ·Ó¿Ï˘ÛË Â›Ó·È ÌÈ· Ì¤ıÔ‰Ô˜ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÁÈ· ÙËÓ ·Ó·ÁÓÒÚÈÛË ÂÏ·-
ÙÒÓ ÌÂ ÌÂÁ¿ÏË Èı·ÓfiÙËÙ· ·ÓÙ·fiÎÚÈÛË˜ ÛÂ ‰È·ÊËÌÈÛÙÈÎ¤˜ Î·Ì¿ÓÈÂ˜ Î·È ÁÈ· ÙËÓ ‚ÂÏ-
Ù›ˆÛË ÙË˜ ·ÓÙ·fiÎÚÈÛË˜ ÙÔ˘˜. ∏ Ì¤ıÔ‰Ô˜ Â›Ó·È Â˘Ú¤ˆ˜ ÁÓˆÛÙ‹ Î·È ÂÊ·ÚÌÔÛÌ¤ÓË Û‹ÌÂ-
Ú·. §ÈÁfiÙÂÚÔ Î·Ù·ÓÔËÙ‹ Â›Ó·È Ë ·Í›· ÙË˜ RFM ‚·ıÌÔÏfiÁËÛË˜ ÛÂ ÂÏ·ÙÔÏfiÁÈ· Î·È ÛÙËÓ
Ì¤ÙÚËÛË ÙË˜ ÎÂÚ‰ÔÊÔÚ›·˜ ÙˆÓ ÂÏ·ÙÒÓ. ∏ RFM ·Ó¿Ï˘ÛË ıÂˆÚÂ›Ù·È ÛËÌ·ÓÙÈÎ‹ ÁÈ· ÙÈ˜
∆Ú¿Â˙Â˜ Î·È ÂÈ‰ÈÎfiÙÂÚÂ˜ ÌÔÓ¿‰Â˜ ÙÔ˘˜, fiˆ˜ Ë ËÏÂÎÙÚÔÓÈÎ‹ ÙÚ·Â˙ÈÎ‹. ŒÓ·˜ ÂÏ¿ÙË˜
Ô˘ ¤¯ÂÈ ÂÈÛÎÂÊıÂ› ÌÈ· ËÏÂÎÙÚÔÓÈÎ‹ ˘ËÚÂÛ›· ÚfiÛÊ·Ù· Î·È Û˘¯Ó¿ Î·È ¤¯ÂÈ ‰ËÌÈÔ˘Ú-

RFM analysis with Data Mining 17

∂ÈÛÙËÌÔÓÈÎ‹ ∂ÂÙËÚ›‰· ∂Ê·ÚÌÔÛÌ¤ÓË˜ ŒÚÂ˘Ó·˜

Vol. XI, No 1, 2006, pp. 17-27



Á‹ÛÂÈ ÌÈ· ÈÛÙ‹ Û¯¤ÛË Ì¤Ûˆ ÙˆÓ ÂÓÙÔÏÒÓ ÏËÚˆÌ‹˜ Î·È ÙˆÓ ·Á›ˆÓ ÂÓÙÔÏÒÓ Ô˘ Î·-
Ù·¯ˆÚÂ›, Â›Ó·È Ô Ï¤ÔÓ Èı·Ófi˜ Ó· ÂÈÛÎÂÊıÂ› Î·È ¿ÏÈ ÙËÓ ˘ËÚÂÛ›· Î·È Ó· Î¿ÓÂÈ ·ÁÔ-
Ú¤˜. ªÂÙ¿ ·fi ÙÔÓ ˘ÔÏÔÁÈÛÌfi ÙË˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÙÔ˘ ÂÏ¿ÙË ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ Â‰ÈÎ¿
RFM ÎÚÈÙ‹ÚÈ·, Ë ‚·ıÌÔÏÔÁ›· ÙÔ˘ ÂÏ¿ÙË Û¯ÂÙ›˙ÂÙ·È ÌÂ ÙÔ ÂÓ‰È·Ê¤ÚÔÓ Ô˘ ‰Â›¯ÓÂÈ Ë ÙÚ¿-
Â˙· ÁÈ· ÂÏ¿ÙÂ˜ ÌÂ ˘„ËÏ‹ ‚·ıÌÔÏÔÁ›·. √È Ì¤ıÔ‰ÔÈ data mining ÌÔÚÔ‡Ó Ó· ıÂˆÚËıÔ‡Ó
ˆ˜ ÂÚÁ·ÏÂ›· ÁÈ· ÙËÓ RFM ·Ó¿Ï˘ÛË ÙˆÓ ÂÏ·ÙÒÓ ÌÈ·˜ ÙÚ¿Â˙·˜ Û˘ÓÔÏÈÎ¿, Î·ıÒ˜ Î·È
ÁÈ· ÙËÓ ·Ó¿Ï˘ÛË ÔÌ¿‰ˆÓ ÂÏ·ÙÒÓ  fiˆ˜ ·˘ÙÔ› ÙË˜ ËÏÂÎÙÚÔÓÈÎ‹˜ ÙÚ·Â˙ÈÎ‹˜.

Keywords:

Data Mining, e-Banking, RFM analysis, Clustering.

Introduction

RFM analysis [DataPlus Millenium (2001)] is a three-dimensional way of classifying,
or ranking, customers to determine the top 20%, or best, customers. It is based on the
80/20 principle that 20% of customers bring in 80% of revenue. 

In order to group customers and perform analysis, a customer segmentation model
known as the pyramid model [Curry J. and Curry A. (2000)] is used. The pyramid model
groups customers by the revenue they generate, into the categories shown in Figure 1.
These categories or value segments are then used in a variety of analytics. The advantage
of this approach is that it focuses the analytics on categories and terminology that are
immediately meaningful to the business. 

The pyramid model has been proven extremely useful to companies, financial
organisations and banks. Indicatively some issues that can be improved by the use of the
model follow:
♦ Decision making. 
♦ Future revenue forecast. 
♦ Customer profitability.
♦ Predictions concerning the alteration of customers’ position in the pyramid. 
♦ Understanding the reasons of these alterations. 
♦ Conservation of the most important customers.
♦ Stimulation of inactive customers. 
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Figure 1

Essentially RFM analysis suggests that the customer exhibiting high RFM score should
normally conduct more transactions and result in higher profit for the bank.

RFM analysis [SPSS (2001), Madeira S.A. (2002), COMPAQ (2001), Im K. and Park
S. (1999)] nowadays can be conducted by the use of Data Mining methods like clustering.
These methods contribute to the more efficient determination and exploitation of RFM
analysis results.

In the present paper, the RFM scoring of active e-banking users is studied along with
the ranking of these users according to the pyramid model. ∆he software used is SPSS
Clementine 7.0. Description of various clustering techniques and algorithms follow in
section 2 while in section 3 the calculation of the RFM scoring of active e-banking users
is described. Section 4 contains experimental results derived from the data set of section
3 and conclusions and future work is stated in section 5. 

1. Clustering basics

Clustering techniques [Hand D., Mannila H., Smyth P. (2001), Collier K., Carey B.,
Grusy E., Marjaniemi C., and Sautter D. (1998)] fall into a group of undirected data
mining tools. The goal of undirected data mining is to discover structure in the data as a
whole. There is no target variable to be predicted, thus no distinction is being made
between independent and dependent variables.

Clustering techniques are used for combining observed examples into clusters
(groups) that satisfy two main criteria:
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ñ each group or cluster is homogeneous; examples that belong to the same group are
similar to each other. 

ñ each group or cluster should be different from other clusters, that is, examples that
belong to one cluster should be different from the examples of other clusters. 

Depending on the clustering technique, clusters can be expressed in different ways:
ñ identified clusters may be exclusive, so that any example belongs to only one cluster. 
ñ they may be overlapping; an example may belong to several clusters. 
ñ they may be probabilistic, whereby an example belongs to each cluster with a certain

probability. 
ñ clusters might have hierarchical structure, having crude division of examples at highest

level of hierarchy, which is then refined to sub-clusters at lower levels.

1.1 K-means algorithm

K-means [Hand D., Mannila H., Smyth P. (2001), Collier K., Carey B., Grusy E.,
Marjaniemi C., and Sautter D. (1998), Bradley P., and Fayyad U. (1998), Zha H., Ding C.,
Gu M., He X., and Simon H.(2001)] is the simplest clustering algorithm. This algorithm
uses as input a predefined number of clusters that is the k from its name. Mean stands for
an average, an average location of all the members of a particular cluster. When dealing
with clustering techniques, a notion of a high dimensional space must be adopted, or space
in which orthogonal dimensions are all attributes from the table of analysed data. The
value of each attribute of an example represents a distance of the example from the origin
along the attribute axes. Of course, in order to use this geometry efficiently, the values in
the data set must all be numeric and should be normalized in order to allow fair
computation of the overall distances in a multi-attribute space.

K-means algorithm is a simple, iterative procedure, in which a crucial concept is the
one of centroid. Centroid is an artificial point in the space of records that represents an
average location of the particular cluster. The coordinates of this point are averages of
attribute values of all examples that belong to the cluster. The steps of the K-means
algorithm are given in Figure 2.

1. Select randomly k points (it can be also examples) to be the seeds for the centroids of k
clusters. 

2. Assign each example to the centroid closest to the example, forming in this way k exclusive
clusters of examples. 

3. Calculate new centroids of the clusters. For that purpose average all attribute values of the
examples belonging to the same cluster (centroid). 

4. Check if the cluster centroids have changed their “coordinates”. If yes, start again form the
step 2). If not, cluster detection is finished and all examples have their cluster memberships
defined.

Figure 2
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Usually this iterative procedure of redefining centroids and reassigning the examples
to clusters needs only a few iterations to converge.

1.2 Two Step Cluster

The Two Step cluster analysis [SPSS (2002)] can be used to cluster the data set into
distinct groups in case these groups are initially unknown. Similar to K-Means algorithm,
Two Step Cluster models do not use a target field. Instead of trying to predict an outcome,
Two Step Cluster tries to uncover patterns in the set of input fields. Records are grouped
so that records within a group or cluster tend to be similar to each other, being dissimilar
to records in other groups. 

Two Step Cluster is a two-step clustering method. The first step makes a single pass
through the data, during which it compresses the raw input data into a manageable set of
subclusters. The second step uses a hierarchical clustering method to progressively merge
the subclusters into larger and larger clusters, without requiring another pass through the
data. Hierarchical clustering has the advantage of not requiring the number of clusters to
be selected ahead of time. Many hierarchical clustering methods start with individual
records as starting clusters, and merge them recursively to produce ever larger clusters.
Though such approaches often break down with large amounts of data, Two Step’s initial
pre-clustering makes hierarchical clustering fast even for large data sets.

2. RFM scoring of active e-banking users

The data sample used concern the period between January 1st and December 12th of
the year 2002. 

The term «active e-banking user» describes the user who has conducted at least one
financial transaction during this period. In order RFM scoring to express customer
profitability, all values concerning financial transactions are taken into consideration. 

The following variables are calculated for this specific time period.

Recency (R)
R is the date of the user’s last transaction. Since the R value contributes to the RFM
scoring determination, a numeric value is necessary. Therefore, a new variable, Rnew is
defined as the number of days between the first date concerned (1/1/2002) and the date of
the last active user’s transaction. For example a user who has conducted his last
transaction on 29/11/2002 is characterized by Rnew=332, while one who has conducted his
last transaction on 4/4/2002 will have Rnew=93.
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Frequency (F)
R is defined as the count of financial transactions the user conducted within the period of
interest (1/1/2002 to 12/12/2002). 

Monetary (M)
M is the total value of financial transactions the user made within the above stated period.

RFM Score (RFM Factor) is calculated using the formula:

RFM_Factor = Rnew+F+M.

A sample of the data set on which data mining methods are applied lies in Table 1.

Table 1

The sample includes 1904 active users in total. 
Customer classification is performed using the K-means and Two Step Clustering

methods. 

3. Experimental results

As seen in the histogram of Figure 3, RFM distribution is high over values less than
1.000.000.This is a natural trend since, as concluded in paragraph 1, 80% of the customer
exhibits low RFM Factor.

Application of the K-means algorithm results in the 4 clusters of Figure 4. Next to each
cluster one can see the number of appearances as well as the average value of each
variable.

User R
new

F M RFM_Factor

... ... ... ... ...
User522 330 20 €20.856,39 21.206,39
User523 216 6 €16.932,15 17.154,15
User524 304 8 €12.866,25 13.178,25
User525 92 1 €27.245,42 27.338,42
... ... ... ... ...
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Figure 3

Figure 4
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The above clustering results in the distribution of Figure 5. The similarity of this
distribution to the pyramid model is apparent: 

Cluster 1 (81,93%) ➱ Small 80%
Cluster 3 (15,65%) ➱ Medium 15%
Cluster 4 (2,26%) ➱ Big 4%
Cluster 2 (0,16%) ➱ Top 1%

Figure 5

Additionally as another way of certifying the existence of different customer clusters,
the Two Step Cluster method was used. This method yielded the four clusters of Figure 6.
The number of appearances is also supplied in this case accompanied with the average
value and standard deviation of the variables of each class. 

Figure 6
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The distribution derived from the above clustering procedure is seen in Figure 7. The
similarity to the pyramid model is even greater. Specifically: 

Cluster 1 (81,3%) ➱ Small 80%
Cluster 2 (14,55%) ➱ Medium 15%
Cluster 3 (3,52%) ➱ Big 4%
Cluster 4 (0,63%) ➱ Top 1%

Figure 7

Finally, cross-tabulation of the fields of the two different clustering procedure results
in the Matrix of Figure 8. 

Figure 8

The lines are interpreted like this: 
From the total of 1560 records of Cluster 1 as derived from the K-means algorithm

1260 (80.76%) are included in Cluster 1, 243 (15,57%) records in Cluster 2, 48 (3.07%) in
Cluster 3 and 9 (0.6%) in Cluster 4 derived from the Two Step method. Next lines are
interpreted the same way. 
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The most important observations concerning the matrix are the following: 
ñ 1260 users belong to the category of «small» customers, 13 in the «medium» category,

17 in the «big» and 3 in the top category as a result of the application of the two
models combined.

ñ 9 users of the «top» class as derived from the Two Step method belong to the «small»
category of K-means method.

ñ 5 users that belong to the «small» class according to the Two Step method belong to
the «big» category according to the K-means.

ñ Despite some differences in the classification of customers in the various categories of
the pyramid, the two models are certified from the majority of the records.

4. Conclusions and Future Work

In the present paper it is shown that the knowledge of RFM scoring of active e-
banking users can rank them according to the pyramid model. This result was highlighted
by the use of 2 clustering methods. Therefore, the e-banking unit of a bank may easily
identify the most important users-customers. The model continuously trained reveals also
the way customers are transposed between different pyramid levels so that the bank
administration has the opportunity to diminish customer leakage.

At the same time customer approach and new services and products promotion is
improved since it is the bank’s knowledge that it is more likely a customer to respond to
a promotion campaign if this customer belongs to the 20% of more beneficial ones. 

Correct recognition and analysis of the clustering results offers an advantage to the e-
banking unit of a bank over the competition. Users-customers clustering could be
subjected to further exploitation and research.

Crucial hints of future work are the payment types preferred in each category, e-
banking use, user profiles and other general characteristics of each customer category.

The use of other clustering algorithms as well as other data mining methods is a
promising and challenging issue for future work. The application of RFM analysis can also
be used in larger data sets, in order to produce completed results that will be updated
continuously by training of the models.
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KÔÈÓˆÓÈÎ¤˜ Û˘Óı‹ÎÂ˜ ˘fi ÙÔ Î·ıÂÛÙÒ˜ 
ÙË˜ 4Ë˜ A˘ÁÔ‡ÛÙÔ˘ 1936

∫ˆÓÛÙ·ÓÙ›ÓÔ˜ ∆ÂÓÂÎÂÙ˙‹˜
¢È‰¿ÎÙˆÚ ¢ËÌÔÛ›Ô˘ ¢ÈÎ·›Ô˘
Î·È ¶ÔÏÈÙÈÎÒÓ ∂ÈÛÙËÌÒÓ

¶ÂÚ›ÏË„Ë

√È Ó¤Â˜ ÎÔÈÓˆÓÈÎÔÔÈÎÔÓÔÌÈÎ¤˜ ‰ÔÌ¤˜, Ô˘ ‰ËÌÈÔ˘ÚÁ‹ıËÎ·Ó ÙÔ 1922, ÂËÚ¤·Û·Ó ÙËÓ
ÌÂÙ¤ÂÈÙ· ÔÏÈÙÈÎ‹ Î·Ù¿ÛÙ·ÛË. √È ÌÂÙ·‚ÔÏ¤˜, Ô˘ ˘‹ÚÍ·Ó ÛÙËÓ Ù·ÍÈÎ‹ ‰È¿ÚıÚˆÛË,
ÚÔÛ‰ÈfiÚÈÛ·Ó Î·ıÔÚÈÛÙÈÎ¿ ÙÈ˜ ÌÔÚÊ¤˜ ÎÔÈÓˆÓÈÎ‹˜ ÔÚÁ¿ÓˆÛË˜, ÙËÓ ÎÈÓËÙÈÎfiÙËÙ·, ÙËÓ
ÎÔÈÓˆÓÈÎ‹ ‰È·Ì·ÚÙ˘Ú›·, Ù· ÎÔÈÓˆÓÈÎ¿ ÎÈÓ‹Ì·Ù· Î·È ÙËÓ ÔÏÈÙÈÎ‹. 

∏ ÎÔÈÓˆÓÈÎ‹ Ú·ÁÌ·ÙÈÎfiÙËÙ· ÂËÚÂ¿ÛÙËÎÂ ÛÂ ÔÏ‡ ÌÂÁ¿ÏÔ ‚·ıÌfi ·fi ÙËÓ ¤ÏÂ˘ÛË
ÙˆÓ ÚÔÛÊ‡ÁˆÓ. √ ÂÚ¯ÔÌfi˜ ÙÔ˘˜ Û‹Ì·ÈÓÂ ÌÈ· ‚›·ÈË Ú‹ÍË ÛÙÔÓ ÔÈÎÔÓÔÌÈÎfi Î·È ÙÔÓ ÎÔÈ-
ÓˆÓÈÎfi ÈÛÙfi ÙË˜ ¯ÒÚ·˜. ∏ ÔÈÎÔÓÔÌÈÎ‹ ÎÚ›ÛË, Ë ÔÔ›· Û˘Ófi‰Â„Â ÙÔÓ ÎÔÈÓˆÓÈÎfi Ì·˜
Û¯ËÌ·ÙÈÛÌfi Î·Ù¿ ÙÔÓ ªÂÛÔfiÏÂÌÔ, ¤ÏËÍÂ Î˘Ú›ˆ˜ ÙÔ˘˜ ÂÍ·ıÏÈˆÌ¤ÓÔ˘˜ ·ÁÚÔÙÈÎÔ‡˜
ÏËı˘ÛÌÔ‡˜ Î·È ÙÔ˘˜ ÂÚÁ·˙fiÌÂÓÔ˘˜. √ ÂÍˆÙÂÚÈÎfi˜ ‰·ÓÂÈÛÌfi˜ ÙË˜ ¯ÒÚ·˜, ÔÈ Ùˆ¯Â‡-
ÛÂÈ˜, Ë ·ÓÂÚÁ›·, Ë ÌÂÙ·Ó¿ÛÙÂ˘ÛË, Ô ·Ó·ÏÊ·‚ËÙÈÛÌfi˜, Ô ˘ÔÛÈÙÈÛÌfi˜, Ë ‚ÚÂÊÈÎ‹ ıÓËÛÈ-
ÌfiÙËÙ·, Ë ¤ÏÏÂÈ„Ë ˘ÁÂÈÔÓÔÌÈÎ‹˜ ÂÚ›ı·Ï„Ë˜, ˘‹ÚÍ·Ó ÂÌfi‰È· ÁÈ· ÙËÓ ÔÌ·Ï‹ ÔÚÂ›·
ÙÔ˘ ÂÏÏËÓÈÎÔ‡ ÎÚ¿ÙÔ˘˜ Î·È Û˘Ó¤ÙÂÈÓ·Ó ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÙÔ˘ ‰ÈÎÙ·ÙÔÚÈÎÔ‡ Î·ıÂÛÙÒÙÔ˜
ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘. 

Abstract

The new social and financial points that have been created in 1922 influenced the af-
terwards political situation. The modifications that have been existed in the articulation of
the classes defined the shapes of the social organization, the mobility, the social complain,
the movements and the politics.

The social reality has been affected in a remarkable point, by the arrival of the immi-
grants. That arrival mends to be a violent rapture to the financial and social web of the
coun-try. The financial crisis that followed the social formation during the middle-war
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(1920-1940) hit mainly the miserable farm population and the workers. The external
lending of the country, the bankruptcies, the unemployment, the immigration, the
illiteracy, the nourishment, the in-fantile mortality and the deficiency of the sanitary care,
prevent the normal process of the Greek state and contribute to the creations of the
dictatorship of the 4th August 1936.

§¤ÍÂÈ˜ - KÏÂÈ‰È¿:

¢ÈÎÙ·ÙÔÚ›· 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘, ªÂÛÔfiÏÂÌÔ˜, ÂÚÈÊÂÚÂÈ·Îfi˜ Î·ÈÙ·ÏÈÛÌfi˜, ÚfiÛÊ˘ÁÂ˜,
Û˘Ó‰ÈÎ·ÏÈÛÙÈÎfi Î›ÓËÌ·, ÊÂÌÈÓÈÛÙÈÎfi Î›ÓËÌ·, ÎÔÈÓˆÓÈÎ¤˜ Ù¿ÍÂÈ˜, ÌÈÎÚÔ·ÛÙÈÎ‹ Ù¿ÍË, ÂÚ-
Á·ÙÈÎ‹ Ù¿ÍË, ·ÁÚÔÙÈÎ¿ ÛÙÚÒÌ·Ù·, «ÂÏ·ÙÂ›· - ·ÙÚˆÓ›·», È‰ÂÔÏÔÁÈÎ‹ ÎÚ›ÛË, ·ÓÙÈÎÔ-
ÌÔ˘ÓÈÛÌfi˜, ÔÈÎÔÓÔÌÈÎ‹ ÎÚ›ÛË, ·ÓÂÚÁ›·, ·Ó·ÏÊ·‚ËÙÈÛÌfi˜, ÎÔÈÓˆÓÈÎ‹ ·ÛÊ¿ÏÈÛË, ›‰Ú˘ÛË
ÙÔ˘ π.∫.∞. 

∂ÈÛ·ÁˆÁ‹

∏ ÎÔÈÓˆÓÈÎ‹ ÂÍ¤ÏÈÍË ÛÙÔÓ ¯ÒÚÔ ‰Ú¿ÛË˜ ÙÔ˘ ÂÏÏËÓÈÛÌÔ‡ ·ÚÔ˘Û›·ÛÂ Î·ı˘ÛÙ¤ÚËÛË
ÌÂÚÈÎÒÓ ·ÈÒÓˆÓ, ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÔÚÂ›· ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ Û¯ËÌ·ÙÈÛÌÒÓ ÙË˜ ¢˘ÙÈ-
Î‹˜ ∂˘ÚÒË˜. ™ÙÔ ÌÂÛÔÔÏÂÌÈÎfi ÎÔÈÓˆÓÈÎfi Û¯ËÌ·ÙÈÛÌfi ÙË˜ ¯ÒÚ·˜ ‰ÂÓ ÂÌÊ·Ó›ÛÙËÎ·Ó
Ù· Â·Ó·ÛÙ·ÙÈÎ¿ Ê·ÈÓfiÌÂÓ· Ô˘ Û˘ÁÎÏfiÓÈ˙·Ó ÂÎÂ›ÓË ÙËÓ ÂÚ›Ô‰Ô ÙËÓ ∂˘ÚÒË.1 ∂‰Ò,
Ë ÔÏÈÙÈÎ‹ ·ÊÔÚÔ‡ÛÂ Î˘Ú›ˆ˜ ‰‡Ô ·ÓÙÈÌ·¯fiÌÂÓÔ˘˜ ·ÛÙÈÎÔ‡˜ ÔÏÈÙÈÎÔ‡˜ ÎfiÛÌÔ˘˜. ∏
·Ó˘·ÚÍ›· Ì·˙ÈÎÒÓ ÎÈÓËÌ¿ÙˆÓ ÎÔÈÓˆÓÈÎ‹˜ ·ÌÊÈÛ‚‹ÙËÛË˜ Â›¯Â Ó· Î¿ÓÂÈ Î·È ÌÂ ÌÈ· ¿Ï-
ÏË ÛÂÈÚ¿ ·fi ÏfiÁÔ˘˜, fiˆ˜ ‹Ù·Ó, Ô ‰È¿¯˘ÙÔ˜ Û˘ÓÙËÚËÙÈÛÌfi˜ Ô˘ ÂÈÎÚ·ÙÔ‡ÛÂ ÛÙÔÓ
ÎÔÈÓˆÓÈÎfi Ì·˜ Û¯ËÌ·ÙÈÛÌfi, Ë ·ÓÈÛÙfiÚËÙË Ù·‡ÙÈÛË ·ÛÙÈÛÌÔ‡ Î·È ÂıÓÈÛÌÔ‡, Ë ·‰˘Ó·Ì›·
Î·ÙÔ¯‡ÚˆÛË˜ ÙË˜ ‰ËÌÔÎÚ·Ù›·˜ ˆ˜ ÙÚfiÔ˘ ˙ˆ‹˜, Ë ¤ÏÏÂÈ„Ë Ù·ÍÈÎÒÓ ÔÚÁ·ÓÒÛÂˆÓ Î·È Ë
Ù·‡ÙÈÛË ÙÔ˘ ÎÚ¿ÙÔ˘˜ ÌÂ ÙËÓ ÂÎ¿ÛÙÔÙÂ Î˘‚¤ÚÓËÛË.2

∆Ô ÁÈ·Ù› ÂÈÎÚ·ÙÔ‡ÛÂ ·˘Ù‹ Ë Î·Ù¿ÛÙ·ÛË Â›Ó·È ‰‡ÛÎÔÏÔ Ó· ··ÓÙËıÂ›. ∫¿ıÂ ·fi-
ÂÈÚ· ·¿ÓÙËÛË˜ ··ÈÙÂ› ÚÔÛ¤ÁÁÈÛË, ·Ó¿Ï˘ÛË Î·È Î·Ù·ÓfiËÛË ÙÔ˘ ÙÚfiÔ˘ ‰È·ÌfiÚÊˆ-
ÛË˜ ÙˆÓ ‚·ÛÈÎÒÓ ‰ÔÌÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ Ì·˜ Û¯ËÌ·ÙÈÛÌÔ‡ ÛÙÔ Û‡-
ÓÔÏfi ÙÔ˘. ¶¿ÓÙˆ˜ ‰ÂÓ ÌÔÚÔ‡ÌÂ Ó· ·Ó·ÊÂÚfiÌ·ÛÙÂ ÁÂÓÈÎ¿ Î·È ·ÊËÚËÌ¤Ó· ÛÂ Î¿ÔÈÔÓ
ÂÏÏËÓÈÎfi Ï·fi, ·Ô‰›‰ÔÓÙ¿˜ ÙÔ˘ ‰È¿ÊÔÚÂ˜ Ê˘ÏÂÙÈÎ¤˜ È‰È·ÈÙÂÚfiÙËÙÂ˜. ªÈ· Ù¤ÙÔÈ· ÂÚÌË-
ÓÂ›· Â›Ó·È ıÂÙÈÎ‹ ÁÈ· ÙËÓ ¿Ú¯Ô˘Û· Ù¿ÍË. √ ÛËÌ·ÓÙÈÎfi˜ ÙË˜ ÚfiÏÔ˜ Â›Ó·È Ë ·fiÛ·ÛË ÙË˜
ÚÔÛÔ¯‹˜ ·fi ÙÈ˜ ÎÔÈÓˆÓÈÎ¤˜ ·ÓÈÛfiÙËÙÂ˜, Ô˘ ·ÔÙÂÏÔ‡Ó ÙË ‚¿ÛË ÙË˜ ·ÓıÚÒÈÓË˜
‡·ÚÍË˜, ÚÔ˜ È‰ÈÔÌÔÚÊ›Â˜ Ô˘ Â›Ó·È Ù¿¯· ÎÔÈÓ¤˜ ÁÈ· fiÏ· Ù· Ì¤ÏË ÙË˜ ÎÔÈÓfiÙËÙ·˜. ™Â
Î·ÌÈ¿ ÂÚ›ÙˆÛË Ë ÛÔ˘‰‹ ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙË˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÂÓfi˜ Ï·Ô‡ ‰ÂÓ
Ú¤ÂÈ Ó· ‰È·¯ˆÚ›˙ÂÙ·È ·fi ÙËÓ ·Ó¿Ï˘ÛË ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜.3
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™ÙÈ˜ ÂÚÈÊÂÚÂÈ·Î¤˜ ÎÔÈÓˆÓ›Â˜, fiˆ˜ Ë ‰ÈÎ‹ Ì·˜, ÙÔ ÎÚ¿ÙÔ˜ Â›Ó·È ÂÎÂ›ÓÔ Ô˘ Û˘-
ÁÎÚÔÙÂ› Î·È ‰È·ÌÔÚÊÒÓÂÈ ÙÈ˜ ÎÔÈÓˆÓÈÎ¤˜ Ù¿ÍÂÈ˜. ∆Ô ÎÚ¿ÙÔ˜ ÛÙËÓ ÂÚÈÊ¤ÚÂÈ· ·Ú·Ì¤ÓÂÈ
·˘ÙfiÓÔÌÔ, ·ÓÂÍ¿ÚÙËÙÔ, ÁÈ·Ù› ÏÂÈÙÔ˘ÚÁÂ› ÛÙË ı¤ÛË ÙË˜ Î˘Ú›·Ú¯Ë˜ Ù¿ÍË˜, ÁÂÁÔÓfi˜ Ô˘ ÙÔ
Î·ıÈÛÙ¿ ÙÔ Î˘Ú›·Ú¯Ô ÛÙÔÈ¯Â›Ô ÙÔ˘ ÂÚÈÊÂÚÂÈ·ÎÔ‡ Î·ÈÙ·ÏÈÛÌÔ‡.4 ∏ ∂ÏÏ¿‰· Â›¯Â ÙÔÓ
ÈÔ ·Ó·Ù˘ÁÌ¤ÓÔ ÎÚ·ÙÈÎfi ÌË¯·ÓÈÛÌfi ·fi fiÏÂ˜ ÙÈ˜ ‚·ÏÎ·ÓÈÎ¤˜ ÎÔÈÓˆÓ›Â˜ ÛÙËÓ ÂÚ›Ô-
‰Ô ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘. 

∏ ‰ÈfiÁÎˆÛË ÙÔ˘ ÎÚ·ÙÈÎÔ‡ ÌË¯·ÓÈÛÌÔ‡, ÂÍ·ÈÙ›·˜ ÙÔ˘ ÎÔÈÓÔ‚Ô˘ÏÂ˘ÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜
Î·È ÙË˜ Î·ıÔÏÈÎ‹˜ „ËÊÔÊÔÚ›·˜, ‹Ù·Ó ·Ó·fiÊÂ˘ÎÙË, ÁÈ·Ù› ÂÎÂ›ÓÔ Ô˘ Â›¯·Ó Ó· ÚÔ-
ÛÊ¤ÚÔ˘Ó Ù· ÎfiÌÌ·Ù· ÁÈ· ÙËÓ ÚÔÛ¤ÏÎ˘ÛË ‹ ÙË Û˘ÁÎÚ¿ÙËÛË „ËÊÔÊfiÚˆÓ, ‹Ù·Ó ÔÈ ÎÚ·-
ÙÈÎ¤˜ ı¤ÛÂÈ˜, ÔÈ ÔÔ›Â˜ ‹Ù·Ó ÙfiÛÔ ÈÔ ÂÚÈ˙‹ÙËÙÂ˜ fiÛÔ Ë Î·¯ÂÍ›· ÙË˜ ÔÈÎÔÓÔÌ›·˜ Î·È ÁÂ-
ÓÈÎfiÙÂÚ· Ë ÎÔÈÓˆÓÈÎ‹ Î·ı˘ÛÙ¤ÚËÛË ¤Î·Ó·Ó ÙÈ˜ ˘fiÏÔÈÂ˜ Â·ÁÁÂÏÌ·ÙÈÎ¤˜ ‰ÈÂÍfi‰Ô˘˜
ÏÈÁÔÛÙ¤˜ Î·È ·‚¤‚·ÈÂ˜. ¶¿ÓÙˆ˜ Ë ‰ÈfiÁÎˆÛË Î·È Ë ‰È·ÌfiÚÊˆÛË ÙÔ˘ ÂÏÏËÓÈÎÔ‡ ÎÚ¿ÙÔ˘˜
Ô‡ÙÂ ·fi Î¿ÔÈ· ÂÓÙfiÈ· ·ÛÙÈÎ‹ Ù¿ÍË ˘ÔÎÈÓ‹ıËÎÂ Ô‡ÙÂ Î·È ÙËÓ ·ÛÙÈÎ‹ Ù¿ÍË ˆÊ¤ÏË-
ÛÂ. √ fiÁÎÔ˜, Ë ‰˘ÛÎ·Ì„›· Î·È Ë ‰··ÓËÚfiÙËÙ· ÙÔ˘ ÎÚ¿ÙÔ˘˜ ·ÔÙ¤ÏÂÛÂ ÙÚÔ¯Ô¤‰Ë ÁÈ·
ÙË ‰ÈÔ¯¤ÙÂ˘ÛË fiÚˆÓ Î·È ÂÓÂÚÁÂÈÒÓ Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ·Ó¿ÁÎÂ˜ ÌÈ·˜ ·ÌÈÁÔ‡˜ Î·ÈÙ·ÏÈ-
ÛÙÈÎ‹˜ ·Ó¿Ù˘ÍË˜.5

√ ÂÏ·ÙÂÈ·Îfi˜ ÚfiÏÔ˜ ÙÔ˘ ÎÚ¿ÙÔ˘˜ 

∏ ÂÈ‚ÔÏ‹ ·˘Ù·Ú¯ÈÎÒÓ Î·ıÂÛÙÒÙˆÓ ‰ËÌÈÔ˘ÚÁÂ›Ù·È ÂÍ·ÈÙ›·˜ ÙˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ Ô˘
·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÈ˜ Û¯¤ÛÂÈ˜ ·Ú·ÁˆÁ‹˜.6 ªÔÚÔ‡ÌÂ Ó· Ô‡ÌÂ ÂÍ·Ú¯‹˜ fiÙÈ Ë ·ÓÒÌ·-
ÏË ÔÏÈÙÈÎ‹ ÂÚ›Ô‰Ô˜, Ô˘ ÍÂÎ›ÓËÛÂ ÌÂ ÙÔ Î›ÓËÌ· ÙÔ˘ ¶Ï·ÛÙ‹Ú· ÙÔÓ ª¿ÚÙÈÔ ÙÔ˘ 1935
Ì¤¯ÚÈ ÙËÓ ÂÈ‚ÔÏ‹ ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘ 1936, ‹Ù·Ó ·fiÚÚÔÈ· ÙË˜ Ó¤·˜
ÎÔÈÓˆÓÈÎÔÔÈÎÔÓÔÌÈÎ‹˜ Î·Ù¿ÛÙ·ÛË˜ Ë ÔÔ›· ÍÂÎ›ÓËÛÂ ÙÔ 1922. ∂›ÛË˜, Û˘ÓÂÙ¤ÏÂÛÂ ÙÔ
ÁÂÁÔÓfi˜ fiÙÈ ·fi ÙË ÌÈ· ÔÈ ‚ÈÔÌ‹¯·ÓÔÈ ·ÚÓÔ‡ÓÙ·Ó Ó· Û˘ÌÊˆÓ‹ÛÔ˘Ó ÛÂ ÌÈ· ·‡ÍËÛË ÙˆÓ
ÂÈÛÔ‰ËÌ¿ÙˆÓ ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ Î·È ·fi ÙËÓ ¿ÏÏË ˘‹Ú¯Â ·‰˘Ó·Ì›· ÙˆÓ Ï·˚ÎÒÓ ÔÚÁ·-
ÓÒÛÂˆÓ Î·È ÙˆÓ ·ÁÚÔÙÈÎÒÓ ÛÙÚˆÌ¿ÙˆÓ Ó· ·ÓÙÈÌÂÙˆ›ÛÔ˘Ó ÙËÓ ·ÛÙÈÎ‹ Ù¿ÍË, Ô˘ ˘Â-
ÚÂ›¯Â.7

™Â ÂÚ›ÙˆÛË Ô˘ Ù· Ú¿ÁÌ·Ù· Ô‰ËÁÔ‡Ó ÛÙËÓ ÂÁÎ·ı›‰Ú˘ÛË ·˘Ù·Ú¯ÈÎÔ‡ ‹ Ê·ÛÈÛÙÈ-
ÎÔ‡ Î·ıÂÛÙÒÙÔ˜, ·˘Ùfi ÛËÌ·›ÓÂÈ fiÙÈ ‰ÂÓ ˘¿Ú¯ÂÈ Ë ‰˘Ó·ÙfiÙËÙ·, ·fi ÙË ÌÂÚ›‰· ÙË˜ Î˘-
Ú›·Ú¯Ë˜ Ù¿ÍË˜, Ó· ÂÈ‚¿ÏÂÈ ÙËÓ ÔÏÈÙÈÎ‹ ÙË˜ ÛÙÈ˜ ¿ÏÏÂ˜ Ù¿ÍÂÈ˜ ÌÂ Ù· Ì¤Û· Ô˘ ÙË˜ ‰È·-
ı¤ÙÂÈ ¤Ó· ‰ËÌÔÎÚ·ÙÈÎfi ÎÚ¿ÙÔ˜. À¿Ú¯ÂÈ ÔÏÈÙÈÎ‹ ÎÚ›ÛË ÛÙÔÓ ‚·ıÌfi Ô˘ Ë ·ÛÙÈÎ‹ ‰Ë-
ÌÔÎÚ·Ù›· ‰ÂÓ Î·ÙÔÚıÒÓÂÈ Ó· ˘ÂÚ‚Â› ÙËÓ Ù˘ÈÎ‹ ÙË˜ ‰È¿ÛÙ·ÛË Î·È Ó· ·ÔÎÙ‹ÛÂÈ ÎÔÈ-
ÓˆÓÈÎfi ÂÚÈÂ¯fiÌÂÓÔ, ·Ú¿ ÌfiÓÔ ‰ÚÒÓÙ·˜ ËÁÂÌÔÓÈÎ¿ ˆ˜ ÚÔ˜ Ù· Î·Ù·ÈÂ˙fiÌÂÓ· ÎÔÈ-
ÓˆÓÈÎ¿ ÛÙÚÒÌ·Ù·, Ù¿ÍÂÈ˜, Î·È Î·ÙËÁÔÚ›Â˜.8

∆Ô ˙‹ÙËÌ· ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ ÚfiÏÔ˘ ÙÔ˘ ÎÚ¿ÙÔ˘˜ ÛÙËÓ ∂ÏÏ¿‰· Û˘ÌÂÚÈÏ·Ì‚¿ÓÂÈ Î·È
ÙÔ «Û‡ÛÙËÌ· ÙË˜ ÂÏ·ÙÂ›·˜ – ·ÙÚˆÓ›·˜». ∏ ¯Ú‹ÛË ÙË˜ ¤ÓÓÔÈ·˜ «ÂÏ·ÙÂ›· - ·ÙÚˆÓ›·»
·Ó·Ê¤ÚÂÙ·È ÁÈ· Ó· ¯·Ú·ÎÙËÚ›ÛÂÈ ÙÔ ÂÏÏËÓÈÎfi ÔÏÈÙÈÎfi Û‡ÛÙËÌ·, fiˆ˜ ·˘Ùfi ·ÔÎÚ˘-
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ÛÙ·ÏÏÒıËÎÂ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ 19Ô˘ ·ÈÒÓ·. ∏ ¤ÓÓÔÈ· ·˘Ù‹ Â›Ó·È ·ÚÎÂÙ¿ Û˘ÁÎÂ¯˘-
Ì¤ÓË. ∂›Ó·È ÁÂÓÈÎ¿ ÂÚ›Ô˘ ·Ô‰ÂÎÙfi fiÙÈ Ë Û¯¤ÛË ÂÏ·ÙÂ›·˜ ÔÚ›˙ÂÙ·È Û·Ó ÌÈ· Û¯¤ÛË
ÂÎÔ‡ÛÈ·˜ ‰ÈÔÏÈÎ‹˜ Û˘Ó·ÏÏ·Á‹˜ ·Ó¿ÌÂÛ· ÛÂ ÎÔÈÓˆÓÈÎÔ‡˜ ÊÔÚÂ›˜ ¿ÓÈÛË˜ ÎÔÈÓˆÓÈÎ‹˜
Î·È ÔÈÎÔÓÔÌÈÎ‹˜ ÈÛ¯‡Ô˜, Ô˘ Û˘ÓÔ„›˙ÂÙ·È ÛÙËÓ ·ÌÔÈ‚·›· ·Ó¿ÏË„Ë ˘Ô¯ÚÂÒÛÂˆÓ ·-
ÚÔ¯‹˜ ÔÚÈÛÌ¤ÓˆÓ ‰È·ÊÔÚÂÙÈÎÒÓ ˘ËÚÂÛÈÒÓ, ¯ˆÚ›˜ ÙÔ Ï¤ÁÌ· ·˘Ùfi ÙˆÓ ·ÌÔÈ‚·›ˆÓ
˘Ô¯ÚÂÒÛÂˆÓ Ó· ÂÓÙ¿ÛÛÂÙ·È ÛÂ ¤Ó· ‰Â‰ÔÌ¤ÓÔ ¤ÓÓÔÌÔ ‹ ÔˆÛ‰‹ÔÙÂ ıÂÛÌÔÔÈËÌ¤ÓÔ
Û‡ÛÙËÌ· ·ÍÈÔÏÔÁÈÎÒÓ Î·ÓfiÓˆÓ Û˘ÌÂÚÈÊÔÚ¿˜ Î·È ·ÓÙ›ÛÙÔÈ¯ˆÓ Î˘ÚÒÛÂˆÓ. 

∆· Û˘ÌÊ¤ÚÔÓÙ· ÙˆÓ ‰‡Ô «fiÏˆÓ» ÙË˜ Û¯¤ÛË˜ ÙË˜ ·ÙÚˆÓ›·˜ ‰ÂÓ Â›Ó·È ·ÓÙÈÊ·ÙÈÎ¿
·ÏÏ¿ Û˘ÌÏËÚˆÌ·ÙÈÎ¿. ∫·È ÔÈ ‰‡Ô Û˘ÁÎÚÔÙÔ‡Ó Î·È ÓÔÌÈÌÔÔÈÔ‡Ó ÌÈ· ÚÔÓÔÌÈ·Î‹
ÎÔÈÓˆÓÈÎ‹ Î·ÙËÁÔÚ›·, Ô˘ ÛÙÔ Û‡ÓÔÏfi ÙË˜ ·ÓÙÏÂ› ÚÔÛfi‰Ô˘˜ Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi ÙÔ
˘fiÏÔÈÔ ÎÔÈÓˆÓÈÎfi ÛÒÌ·. ∏ ·ÓÙ·ÏÏ·Á‹ ˘ËÚÂÛÈÒÓ ‰ÂÓ Â›Ó·È ÏÔÈfiÓ ·Ú¿ Ë ‰Â˘ÙÂ-
ÚÔÁÂÓ‹˜ ‰ÔÌ‹, Ô˘ ÂÈÙÚ¤ÂÈ ÙË Û˘ÓÙÔÓÈÛÌ¤ÓË Î·È ÎÔÈÓˆÓÈÎ¿ ·Ô‰ÂÎÙ‹ ÁÂÓÈÎ‹ Úfi-
Û‚·ÛË ÛÙÔ Û‡ÛÙËÌ· ÂÈÌÂÚÈÛÌÔ‡ ÙˆÓ ÎÚ·ÙÈÎÒÓ fiÚˆÓ. √ÏfiÎÏËÚÔ ÙÔ Û‡ÛÙËÌ· ÙˆÓ Â-
Ï·ÙÂÈ·ÎÒÓ Û¯¤ÛÂˆÓ ÛÙËÚ›˙ÂÙ·È ÏÔÈfiÓ ÛÂ ÌÈ· ÚÔËÁÔ‡ÌÂÓË Î·È Ì·˙ÈÎ‹ ÌÂÙ·ÊÔÚ¿
ÏÔ‡ÙÔ˘ ·fi ÙÔ˘˜ ¿ÌÂÛÔ˘˜ ·Ú·ÁˆÁÔ‡˜ ÚÔ˜ ÙÔ ÎÚ¿ÙÔ˜.9

™ÙÈ˜ ÎÔÈÓˆÓ›Â˜ Ô˘ Â›Ó·È ÔÚÁ·ÓˆÌ¤ÓÂ˜ Û‡ÌÊˆÓ· ÌÂ ÙÔ ÂÏ·ÙÂÈ·Îfi ÚfiÙ˘Ô, ÔÈ Ù·-
ÍÈÎ¤˜ Û¯¤ÛÂÈ˜ Ê·›ÓÂÙ·È Ó· ·Ô‰˘Ó·ÌÒÓÔÓÙ·È Î·È ÙÂÏÈÎ¿ Ó· ÂÍ·Ê·Ó›˙ÔÓÙ·È Û·Ó ÚÔÛ-
‰ÈÔÚÈÛÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜ ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ Á›ÁÓÂÛı·È. ∆Ô ·ÙÔÌÈÎÈÛÙÈÎfi È‰›ˆÌ· ÁÈ· ÙË ‰È·-
Ù‡ˆÛË ·ÈÙËÌ¿ÙˆÓ, Ô˘ ÚÔˆıÂ› Ë ÂÏ·ÙÂÈ·Î‹ ÌÔÚÊ‹ ÔÏÈÙÈÎ‹˜ ÂÓÛˆÌ¿ÙˆÛË˜, ·Ô-
ÙÂÏÂ› ¤Ó· Ï·ÙÈ¿ ‰È·‰Â‰ÔÌ¤ÓÔ È‰ÂÔÏÔÁÈÎfi È‰›ˆÌ· ÛÙËÓ ÂÏÏËÓÈÎ‹ ÎÔÈÓˆÓ›·, ÙÔ ÔÔ›Ô
ÂÌÔ‰›˙ÂÈ ÙËÓ ·Ó¿Ù˘ÍË Ù·ÍÈÎ‹˜ Û˘ÓÂ›‰ËÛË˜ ·fi Ù· ÂÚÁ·ÙÈÎ¿ ÛÙÚÒÌ·Ù·. ∆Ô Ê·ÈÓfiÌÂ-
ÓÔ ÙË˜ ·ÙÚˆÓ›·˜ ıÂˆÚÂ›Ù·È fiÙÈ ·Ó·Ù‡ÛÛÂÙ·È ·fi ÙËÓ ÎÔÚ˘Ê‹ ÙË˜ ÎÔÈÓˆÓÈÎ‹˜ ÈÂÚ·Ú-
¯›·˜, ‰ËÏ·‰‹ ·ÔÙÂÏÂ› ¤Ó· ÌË¯·ÓÈÛÌfi ÔÏÈÙÈÎ‹˜ ÂÓÛˆÌ¿ÙˆÛË˜ Î·È ÂÏ¤Á¯Ô˘ ÙˆÓ Ì·˙ÒÓ
Ô˘ ·ÛÎÂ› Ë ¿Ú¯Ô˘Û· Ù¿ÍË. √È Û¯¤ÛÂÈ˜ ÂÏ·ÙÂ›·˜ - ÚÔÛÙ·Û›·˜ ÂËÚ¤·Û·Ó ¿ÌÂÛ· ÙÔ˘˜
ıÂÛÌÔ‡˜ Î·È ÙËÓ ÔÏÈÙÈÎ‹ Î·Ù¿ ÙÔ ªÂÛÔfiÏÂÌÔ. ∏ ÛËÌ·Û›· Ô˘ ‰fiıËÎÂ fiÌˆ˜ ÛÂ ·˘ÙfiÓ
ÙÔÓ ·Ú¿ÁÔÓÙ· ‹Ù·Ó ÔÏ‡ ÌÈÎÚ‹. ¶ÈÛÙÂ‡ÂÙ·È fiÙÈ Ë ·ÔÛÈÒËÛ‹ ÙÔ˘ ÔÊÂ›ÏÂÙ·È Î·È ÛÙËÓ
·˘Ù·¿ÙË, Ô˘ Î·ÏÏÈÂÚÁ‹ıËÎÂ ÛÙÔ˘˜ ÎfiÏÔ˘˜ ÙË˜ ·ÛÙÈÎ‹˜ Ù¿ÍË˜, fiÙÈ Ë ÓÂÔÂÏÏËÓÈÎ‹
ÎÔÈÓˆÓ›· Â›¯Â ‰˘ÙÈÎÔÔÈËıÂ› ÛÂ ÈÎ·ÓÔÔÈËÙÈÎfi ‚·ıÌfi.10

∏ Ù·ÍÈÎ‹ ‰È·ÛÙÚˆÌ¿ÙˆÛË ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ

∏ ·Ó¿Ï˘ÛË ÙË˜ Ù·ÍÈÎ‹˜ Û‡ÓıÂÛË˜ ÙÔ˘ ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ ·ÔÙÂÏÂ› ‰‡ÛÎÔÏÔ ÂÁ-
¯Â›ÚËÌ·, ‰ÈfiÙÈ ÚÔ¸Ôı¤ÙÂÈ ‰È·‰Ô¯ÈÎ¤˜ ÚÔÛÂÁÁ›ÛÂÈ˜.11 ¶ÚˆÙ·Ú¯ÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ıÂ-
ˆÚÂ›Ù·È Ô ÔÈÎÔÓÔÌÈÎfi˜, ÌÂ ‚¿ÛË ÙÔÓ ÔÔ›Ô Ú¤ÂÈ Ó· ‰ÈÂÚÂ˘ÓÒÓÙ·È Ù· ÚÔ‚Ï‹Ì·Ù· ÙˆÓ
Ù¿ÍÂˆÓ ÛÂ ÌÈ· ÎÔÈÓˆÓ›·. ∏ Ù·ÍÈÎ‹ ‰ÔÌ‹ ÙË˜ ÂÏÏËÓÈÎ‹˜ ÎÔÈÓˆÓ›·˜ ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘
·ÔÙÂÏÂ›ÙÔ ·fi ÙËÓ Ù¿ÍË ÙˆÓ ÌÔÓÔˆÏËÙÒÓ, ÙÈ˜ ÌÂÚ›‰Â˜ ÙÔ˘ ÌÂÁ¿ÏÔ˘ Î·È ÌÂÛ·›Ô˘ ÎÂ-
Ê·Ï·›Ô˘, ÌÂÚ›‰Â˜ Ô˘ Û˘Ó¤ıÂÙ·Ó ·ÓÙ›ÛÙÔÈ¯· ÙË ÌÂÁ·ÏÔ·ÛÙÈÎ‹ Ù¿ÍË Î·È Ù· ÙÌ‹Ì·Ù¿ ÙË˜.
∏ ‰ÈÎÙ·ÙÔÚ›· ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘ ‰ÂÓ ‹ÚıÂ Û·Ó ÂÁÁ‡ËÛË ÙË˜ ÂÎ‚ÈÔÌË¯¿ÓÈÛË˜, ·ÏÏ¿ Û·Ó
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Û˘Ó¤ÂÈ· ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ÙË˜ ÂÎ‚ÈÔÌË¯¿ÓÈÛË˜. ∏ ÂÎ‚ÈÔÌË¯¿ÓÈÛË ·˘Ù‹
Â›¯Â ÙÂÚ¿ÛÙÈÂ˜ ÎÔÈÓˆÓÈÎ¤˜ Û˘Ó¤ÂÈÂ˜. °È· ÚÒÙË ÊÔÚ¿ ¤Û·ÛÂ Ë ·ÓÔ¯‹ ÙˆÓ ÌÈÎÚÔ·ÛÙÒÓ
ÚÔ˜ ÙËÓ ·ÛÙÈÎ‹ Ù¿ÍË, ÔÈ ÔÔ›ÔÈ ·ÔÙÂÏÔ‡Û·Ó Î·ÈÓÔ‡ÚÈ· ÛÙÚÒÌ·Ù· Î·È ‰ÂÓ ‹Ù·Ó ÔÈ ·-
Ú·‰ÔÛÈ·ÎÔ› ÌÈÎÚÔ˚‰ÈÔÎÙ‹ÙÂ˜. ¢ÂÓ ‹Ù·Ó ‚¤‚·È· Ë ¿ÌÂÛ· ·Ú·ÁˆÁÈÎ‹ ÂÚÁ·ÙÈÎ‹ Ù¿ÍË, ·Ï-
Ï¿ ‹Ù·Ó ÌÈÛıˆÙÔ›.12

∏ ∂ÏÏ¿‰· ‹Ù·Ó ·ÔÎÏÂÈÛÙÈÎ¿ ÌÈÎÚÔ·ÛÙÈÎ‹ ¯ÒÚ·. ∞˘Ùfi ÔÊÂÈÏfiÙ·Ó ÛÙË Û‡ÓıÂÛË Î·È
ÙÔ ÂÈ‰ÈÎfi ‚¿ÚÔ˜ Ô˘ Â›¯·Ó Ô ·ÁÚÔÙÈÎfi˜ ÏËı˘ÛÌfi˜ Î·È Ù· ÌÂÛ·›· ÛÙÚÒÌ·Ù·. ∏ ·Ó¿-
Ù˘ÍË ÙË˜ Ù¿ÍË˜ ·˘Ù‹˜ ¿Ú¯ÈÛÂ ·ÚÎÂÙ¿ ÓˆÚ›˜, ·ÎfiÌË ·fi ÙÔ 1909. ∏ ÌÈÎÚÔ·ÛÙÈÎ‹ Ù¿ÍË
·ÔÙÂÏÂ›ÙÔ ·fi ÙËÓ Ù¿ÍË ‹ ÙÈ˜ Ù¿ÍÂÈ˜ ÙˆÓ ‚ÈÔÙÂ¯ÓÒÓ, ÌÈÎÚÔÂÌfiÚˆÓ, ÙˆÓ ÌË-·Ú·Áˆ-
ÁÈÎÒÓ ÌÈÛıÔÛ˘ÓÙ‹ÚËÙˆÓ, ÙfiÛÔ ÙÔ˘ È‰ÈˆÙÈÎÔ‡ fiÛÔ Î˘Ú›ˆ˜ ÙÔ˘ ‰ËÌÔÛ›Ô˘ ÙÔÌ¤·. ∂›ÛË˜,
·fi ÙÈ˜ ÂÎÙÂÙ·Ì¤ÓÂ˜ ÁÂˆÚÁÈÎ¤˜ ··ÏÏÔÙÚÈÒÛÂÈ˜ ‰È·ÌÔÚÊÒıËÎÂ ¤Ó· ÛÙÚÒÌ· ÌÈÎÚÔ˚-
‰ÈÔÎÙËÙÒÓ ÁÂˆÚÁÈÎÒÓ ÂÎÌÂÙ·ÏÏÂ‡ÛÂˆÓ. ∏ ÌÂÁ¿ÏË ·Ó¿Ù˘ÍË ÙˆÓ ÌÈÎÚÔ·ÛÙÈÎÒÓ ÛÙÚˆ-
Ì¿ÙˆÓ Û˘Ó¤ÙÂÈÓÂ ÛÙËÓ ·ÚÁfiÚ˘ıÌË ·Ó¿Ù˘ÍË ÙÔ˘ ÌÔÓÔˆÏÈ·ÎÔ‡ Î·ÈÙ·ÏÈÛÌÔ‡ Î·È ÂÔ-
Ì¤Óˆ˜ ÛÙË ÌË-ÚÔÏÂÙ·ÚÈÔÔ›ËÛË ÙÔ˘ ·ÁÚÔÙÈÎÔ‡ Î·È ÌÈÎÚÔ·ÛÙÈÎÔ‡ ÏËı˘ÛÌÔ‡.13

∆Ô ‚ÈÔÌË¯·ÓÈÎfi ÂÚÁ·ÙÈÎfi ‰˘Ó·ÌÈÎfi ·fi 60.000 ÂÚÁ¿ÙÂ˜ ÙÔ 1920, ·˘Í‹ıËÎÂ ÛÂ
181.512 ÙÔ 1930 Î·È ÛÂ 227.500 ÙÔ 1938. ŸÌˆ˜ ÙÔ Ì¤ÁÈÛÙÔ Ì¤ÚÔ˜ ÙˆÓ ÂÚÁ·˙fiÌÂÓˆÓ, Â-
Ú›Ô˘ ÙÔ 93%, ··Û¯ÔÏÂ›ÙÔ ÛÂ ÌÈÎÚ¤˜ ÂÈ¯ÂÈÚ‹ÛÂÈ˜ ÌÂ ÚÔÛˆÈÎfi ·fi ¤Ó· ¤ˆ˜ ¤ÓÙÂ
¿ÙÔÌ·.14 ŒÙÛÈ, ‰ËÌÈÔ˘ÚÁ‹ıËÎÂ ¤Ó· ÈÛ¯˘Úfi ÚÔÏÂÙ·ÚÈ¿ÙÔ, Ô˘, ÂÈ‰ÈÎ¿ ÛÙÔÓ ‚ÈÔÌË¯·ÓÈ-
Îfi ÙÔ˘ ˘Ú‹Ó·, ‹Ù·Ó ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ ÛÙË µ·ÏÎ·ÓÈÎ‹. ¶·Ú’ fiÏ· ·˘Ù¿, ÙÔ ÔÛÔÛÙfi ÙË˜
ÂÚÁ·ÙÈÎ‹˜ Ù¿ÍË˜ ·Ú¤ÌÂÈÓÂ ÌÈÎÚfi, Ë ·ÛÙÈÎ‹ Ù¿ÍË ‹Ù·Ó ·ÛıÂÓ‹˜, ˘‹Ú¯Â ÚÔ‹ ÚÔ˜ ÙË
‰ËÌÔÛÈÔ¸·ÏÏËÏ›· Î·È ÚÔ˜ ÙËÓ ·ÓÂÈÛÙËÌÈ·Î‹ Î·È Á˘ÌÓ·ÛÈ·Î‹ ÌfiÚÊˆÛË.15

∆· ¯ÚfiÓÈ· ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘, ÂÎÙfi˜ ·fi ÙËÓ ÂÍ¤ÏÈÍË ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ Ù¿ÍÂˆÓ,
¤¯Ô˘Ó È‰È·›ÙÂÚË ÛËÌ·Û›· Î·È ÁÈ· ÙËÓ ÂÍ¤ÏÈÍË ÙÔ˘ Á˘Ó·ÈÎÂ›Ô˘ ÎÈÓ‹Ì·ÙÔ˜ ÛÙËÓ ∂ÏÏ¿‰·.
√È Á˘Ó·›ÎÂ˜ ÚÔÏÂÙ·ÚÈÔÔÈ‹ıËÎ·Ó ÛÂ ÌÂÁ·Ï‡ÙÂÚÔ ‚·ıÌfi ·fi ÙÔ˘˜ ¿Ó‰ÚÂ˜, ÔÈ ÔÔ›ÔÈ
ÌÂÙ·ÙÚ¿ËÎ·Ó Î˘Ú›ˆ˜ ÛÂ ÌÈÎÚÔ˚‰ÈÔÎÙ‹ÙÂ˜. √È ÊÂÌÈÓ›ÛÙÚÈÂ˜ ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘ ‰ÂÓ
·Ó·ÁfiÚÂ˘Û·Ó ÌfiÓÔ ÛÂ Î‡ÚÈÔ ·›ÙËÌ¿ ÙÔ˘˜ ÙËÓ Î·Ù¿ÎÙËÛË ÙˆÓ ÔÏÈÙÈÎÒÓ ‰ÈÎ·ÈˆÌ¿ÙˆÓ,
·ÏÏ¿ ÂÈ¯Â›ÚËÛ·Ó Ó· ·ÓÈ¯ÓÂ‡ÛÔ˘Ó Î·È Ò˜ ·ÎÚÈ‚Ò˜ ÌÔÚÔ‡ÛÂ Ó· Û¯ÂÙÈÛÙÂ› Ë ¿ÛÎËÛË
ÙË˜ ÔÏÈÙÈÎ‹˜ ÌÂ ÙËÓ Ï‹ÚË ÎÔÈÓˆÓÈÎ‹ ¤ÓÙ·ÍË ÙˆÓ Á˘Ó·ÈÎÒÓ. ∆ËÓ ÂÔ¯‹ ·˘Ù‹ ÂÌÊ·-
Ó›ÛÙËÎ·Ó Ó¤· Á˘Ó·ÈÎÂ›· ÛˆÌ·ÙÂ›· Î·È Ù¤ıËÎ·Ó ÛÂ ·ÌÊÈÛ‚‹ÙËÛË ÔÈ ÚÔ¸¿Ú¯Ô˘ÛÂ˜
ÌÔÚÊ¤˜ ‰Ú¿ÛË˜, ÂÓÒ fiÛ· ÂÈ‚›ˆÛ·Ó Ô‰ËÁ‹ıËÎ·Ó ÛÂ ÛÙ·‰È·Îfi Ì·Ú·ÛÌfi. ∆· Ï·›ÛÈ·
Ì¤Û· ÛÙ· ÔÔ›· ÎÈÓÔ‡ÓÙ·Ó ÔÈ ÊÂÌÈÓ›ÛÙÚÈÂ˜ ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘ ‹Ù·Ó ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi
·Û·Ê‹ Î·È Ë ÂÈÎfiÓ· Ô˘ ·ÚÔ˘Û›·˙·Ó ÔÈ Á˘Ó·ÈÎÂ›Â˜ ÔÚÁ·ÓÒÛÂÈ˜ ‹Ù·Ó Û˘¯Ó¿ ·ÓÙÈÊ·-
ÙÈÎ‹.16

∏ ‰ÈÎÙ·ÙÔÚ›· ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘ ıÂˆÚÔ‡ÛÂ fiÙÈ Ô Ê˘ÛÈÎfi˜ ÚÔÔÚÈÛÌfi˜ ÙˆÓ Á˘Ó·È-
ÎÒÓ ˆ˜ Û˘˙‡ÁˆÓ Î·È ÌËÙ¤ÚˆÓ, ·ÔÙÂÏÔ‡ÛÂ Û˘ÛÙ·ÙÈÎfi ÛÙÔÈ¯Â›Ô ÙË˜ È‰ÂÔÏÔÁ›·˜ ÙË˜.
ŒÙÛÈ, ·ÓÙÈÌÂÙÒÈÛÂ ÌÂ ‚›·ÈÔ ÙÚfiÔ Ù· Á˘Ó·ÈÎÂ›· ÛˆÌ·ÙÂ›· ·fi ÙËÓ ÂÔÌ¤ÓË ÙË˜ ÂÁÎ·-
ı›‰Ú˘Û‹˜ ÙË˜. ™ÙÔ ˙‹ÙËÌ· fiÌˆ˜ ÙË˜ ÂÚÁ·Û›·˜ ÙˆÓ Á˘Ó·ÈÎÒÓ ‰ÂÓ ·ÓÙ¤ÁÚ·„Â Ù· Í¤Ó· Ê·-
ÛÈÛÙÈÎ¿ ÚfiÙ˘·, ÁÈ· Ó· ÂÚÈÔÚ›ÛÂÈ ÙËÓ ¤ÍÔ‰Ô ÙˆÓ Á˘Ó·ÈÎÒÓ ·fi ÙÔ Û›ÙÈ, ·ÏÏ¿ ·ÎÔ-
ÏÔ‡ıËÛÂ ÙËÓ ÎÔÈÓˆÓÈÎ‹ Ú·ÁÌ·ÙÈÎfiÙËÙ·.17
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∏ ÎÔÈÓˆÓÈÎ‹ Ú·ÁÌ·ÙÈÎfiÙËÙ· ÂËÚÂ¿ÛÙËÎÂ ÛÂ ÔÏ‡ ÌÂÁ¿ÏÔ ‚·ıÌfi ·fi ÙËÓ ¤ÏÂ˘ÛË
ÙˆÓ ÚÔÛÊ‡ÁˆÓ. ∏ ∂ÏÏ¿‰· fiÙ·Ó ‰¤¯ÙËÎÂ ÙÔ˘˜ ÚfiÛÊ˘ÁÂ˜ ÙÔ 1922 Â›¯Â 5.500.000 ÂÎ·-
ÙÔÌÌ‡ÚÈ· Î·ÙÔ›ÎÔ˘˜. √ Û˘ÓÔÏÈÎfi˜ ·ÚÈıÌfi˜ ÙˆÓ ÚÔÛÊ‡ÁˆÓ Û‹Ì·ÈÓÂ ÌÈ· Í·ÊÓÈÎ‹ ·‡-
ÍËÛË ÙÔ˘ ÏËı˘ÛÌÔ‡ 23,26% ÌÂ ÂÙ‹ÛÈÔ ÔÛÔÛÙfi ·‡ÍËÛË˜ 3,10%.18 ŒÓ· ÏÂÔÓ¤ÎÙËÌ·
Ô˘ ÚÔ¤Î˘„Â ÁÈ· ÙËÓ ∂ÏÏ¿‰· ‹Ù·Ó Ë ÂıÓÔÏÔÁÈÎ‹ ÔÌÔÈÔÁ¤ÓÂÈ·. ∆Ô 1926 ÔÈ ŒÏÏËÓÂ˜ Î¿-
Ï˘Ù·Ó ÙÔ 89% ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙË˜ ¯ÒÚ·˜.19

√ ÂÚ¯ÔÌfi˜ ÙˆÓ ÚÔÛÊ‡ÁˆÓ ˘‹ÚÍÂ ÌÈ· ÎÔÚ˘Ê·›· ‰ËÌÔÁÚ·ÊÈÎ‹ ·Ó·ÙÚÔ‹, ÌÂ ÂÎÙÂ-
Ù·Ì¤ÓÂ˜ Û˘Ó¤ÂÈÂ˜ ÛÙËÓ ÔÈÎÔÓÔÌ›·, ÙËÓ ÎÔÈÓˆÓ›·, ÙËÓ ÔÏÈÙÈÎ‹ Î·È ÙÔÓ ÔÏÈÙÈÛÌfi. ™‹-
Ì·ÈÓÂ ÌÈ· ‚›·ÈË Ú‹ÍË ÛÙÔÓ ÔÈÎÔÓÔÌÈÎfi Î·È ÙÔÓ ÎÔÈÓˆÓÈÎfi ÈÛÙfi ÙË˜ ¯ÒÚ·˜. ∆Ô 54% ÂÁÎ·-
Ù·ÛÙ¿ıËÎÂ ÛÂ ·ÁÚÔÙÈÎ¤˜ ÂÚÈÔ¯¤˜, Î˘Ú›ˆ˜ ÙË˜ ª·ÎÂ‰ÔÓ›·˜ Î·È ÙË˜ £Ú¿ÎË˜, Î·È ÙÔ ˘fi-
ÏÔÈÔ Ì¤ÚÔ˜ ÂÁÎ·Ù·ÛÙ¿ıËÎÂ ÛÙ· ÌÂÁ¿Ï· ·ÛÙÈÎ¿ Î¤ÓÙÚ·. ∞˘Ùfi Â›¯Â Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙËÓ
Ù·˘Ùfi¯ÚÔÓË ÂÓ›Û¯˘ÛË ÙfiÛÔ ÙË˜ ÁÂˆÚÁ›·˜ fiÛÔ Î·È ÙË˜ ‚ÈÔÌË¯·Ó›·˜. √È ÚfiÛÊ˘ÁÂ˜, ÔÈ
ÔÔ›ÔÈ ÂÁÎ·Ù·ÛÙ¿ıËÎ·Ó ÛÙ· ÌÂÁ¿Ï· ·ÛÙÈÎ¿ Î¤ÓÙÚ·, ‰ËÌÈÔ‡ÚÁËÛ·Ó ÌÈ· Î·ÈÓÔ‡ÚÈ· ÂÚ-
Á·ÙÈÎ‹ ‰‡Ó·ÌË Î·È ·Ó·Ó¤ˆÛ·Ó ÙËÓ ·Ú·‰ÔÛÈ·Î‹ ·ÛÙÈÎ‹ ÛÙÂÏ¤¯ˆÛË ÙË˜ ¯ÒÚ·˜.20 ∆Ô
1928, ÛÙÈ˜ fiÏÂÈ˜ ÌÂ ÂÚÈÛÛfiÙÂÚÔ˘˜ ·fi 20.000 Î·ÙÔ›ÎÔ˘˜, ÙÔ 31,7% ÙÔ˘ ÏËı˘ÛÌÔ‡
·ÔÙÂÏÔ‡Û·Ó ÔÈ ÚfiÛÊ˘ÁÂ˜.21 ∂ÎÂ› Ô˘ ÚÈÓ ÙÔ 1922 Ë ÂÚÁ·ÙÈÎ‹ ‰‡Ó·ÌË ÌfiÏÈ˜ ˘‹Ú¯Â,
ÔÎÙÒ ¯ÚfiÓÈ· ·ÚÁfiÙÂÚ· ÌÔÚÔ‡ÌÂ Ó· ÌÈÏ¿ÌÂ ÁÈ· ÌÈ· Û¯ËÌ·ÙÈÛÌ¤ÓË ÂÚÁ·ÙÈÎ‹ Ù¿ÍË ÌÂ ÙÈ˜
·Ó¿ÁÎÂ˜ ÙË˜ Î·È Ù· ÎÔÈÓˆÓÈÎ¿ ÌÂÙ·ÚÚ˘ıÌÈÛÙÈÎ¿ ÙË˜ ·ÈÙ‹Ì·Ù·. 

∏ ÎÔÈÓˆÓÈÎ‹ Î·È Â·ÁÁÂÏÌ·ÙÈÎ‹ ÚÔ¤ÏÂ˘ÛË ÙˆÓ ÚÔÛÊ‡ÁˆÓ ÙÔ˘˜ ˆıÔ‡ÛÂ ÛÙÈ˜ ›‰ÈÂ˜
‰Ú·ÛÙËÚÈfiÙËÙÂ˜, Ô˘ Â›¯·Ó ÛÙÔÓ ÙfiÔ ÙÔ˘˜, ‰ËÏ·‰‹ ÙËÓ ·˘ÙÔ··Û¯fiÏËÛË, ÙÔ ÂÌfiÚÈÔ
Î·È ÙË ‚ÈÔÙÂ¯Ó›·. √È ÚfiÛÊ˘ÁÂ˜ Ô˘ ÚÔÏÂÙ·ÚÈÔÔÈ‹ıËÎ·Ó ··Û¯ÔÏ‹ıËÎ·Ó Î˘Ú›ˆ˜ ÛÂ
ÌÈÎÚ¤˜ ‚ÈÔÌË¯·Ó›Â˜. ∂ÔÌ¤Óˆ˜, ÌÔÚÔ‡ÌÂ Ó· Û˘ÌÂÚ¿ÓÔ˘ÌÂ fiÙÈ Ë Û˘Ì‚ÔÏ‹ ÙˆÓ ÚÔ-
ÛÊ‡ÁˆÓ ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÙË˜ ÂÏÏËÓÈÎ‹˜ ÂÚÁ·ÙÈÎ‹˜ Ù¿ÍË˜ ‰ÂÓ ‹Ù·Ó ‰ÈÂ˘Ú˘Ì¤ÓË. ∞ÓÙ›ıÂ-
Ù·, ÛÔ‚·ÚfiÙ·ÙË ‹Ù·Ó Ë Û˘Ì‚ÔÏ‹ ÙÔ˘˜ ÛÙË ‰ÈÂ‡Ú˘ÓÛË ÙˆÓ ÌÈÎÚÔ·ÛÙÈÎÒÓ ÛÙÚˆÌ¿ÙˆÓ. ∆Ô
ÌÂÁ·Ï‡ÙÂÚÔ Ì¤ÚÔ˜ ÙˆÓ ÚÔÛÊ‡ÁˆÓ ÛÙÚ¿ÊËÎÂ ÛÙËÓ ·ÁÚÔÙÈÎ‹ ÔÈÎÔÓÔÌ›·. ªfiÓÔ ÙÔ 25%
·Ú¤ÌÂÈÓÂ ÛÙÔ ¯ÒÚÔ ÙË˜ ‚ÈÔÌË¯·Ó›·˜ Î·È ÙÔ 10% ÛÙÔ ¯ÒÚÔ ÙˆÓ ˘ËÚÂÛÈÒÓ. °È’ ·˘Ùfi ÔÈ
ÚfiÛÊ˘ÁÂ˜ ÎÚ¿ÙËÛ·Ó ˆ˜ «ÛÒÌ·» ÌÈ· ÌÂÙÚÈÔ·ı‹ ÛÙ¿ÛË ·¤Ó·ÓÙÈ ÛÙÔ Ï·˚Îfi Î·È ÂıÓÈ-
Îfi Î›ÓËÌ·.22

√ ÌÂÁ¿ÏÔ˜ Ú˘ıÌfi˜ ·ÛÙÈÎÔÔ›ËÛË˜ Î·È Ë ÂÁÎ·Ù¿ÏÂÈ„Ë ÙË˜ ˘·›ıÚÔ˘ Â›Ó·È ¯·Ú·ÎÙË-
ÚÈÛÙÈÎ¿ ÁÓˆÚ›ÛÌ·Ù· ÙË˜ ÂÔ¯‹˜. ∫·Ù¿ ÙÔ ¤ÙÔ˜ 1928 ÙÔ 42,5% ÙÔ˘ ÏËı˘ÛÌÔ‡ Î·ÙÔÈ-
ÎÔ‡ÛÂ ÛÙ· ·ÛÙÈÎ¿ Î·È ËÌÈ·ÛÙÈÎ¿ Î¤ÓÙÚ· ÙË˜ ¯ÒÚ·˜ Î·È ÙÔ ˘fiÏÔÈÔ 57,5% ÛÙÔ˘˜
·ÁÚÔÙÈÎÔ‡˜ ÔÈÎÈÛÌÔ‡˜.23 ∫·Ù¿ ÙÔ ¤ÙÔ˜ 1936 Ô ·ÁÚÔÙÈÎfi˜ ÏËı˘ÛÌfi˜ ˘ÂÚÂ›¯Â ÙÔ˘ ·ÛÙÈ-
ÎÔ‡ ÛÂ ÔÛÔÛÙfi 67%.24 ™Ù· 1940 Ô ·ÛÙÈÎfi˜ ÏËı˘ÛÌfi˜ ·ÓÙÈÚÔÛÒÂ˘Â ÙÔ 32,8% ÛÙÔ
Û‡ÓÔÏÔ Î·È Ô ·ÁÚÔÙÈÎfi˜ ÙÔ 52,4%.25 ™Ù· Ù¤ÏË ÙË˜ ‰ÂÎ·ÂÙ›·˜ ÙÔ˘ 1930, Ë ∂ÏÏ¿‰· ‹Ù·Ó
Ë Ï¤ÔÓ ˘ÎÓÔÎ·ÙÔÈÎËÌ¤ÓË ¯ÒÚ· ÙË˜ ∂˘ÚÒË˜, ·fi ÁÂˆÚÁÈÎ‹ ¿Ô„Ë. ™Â ¤Ó· ÙÂÙÚ·-
ÁˆÓÈÎfi ¯ÈÏÈfiÌÂÙÚÔ ÁÂˆÚÁÈÎ‹˜ ÁË˜ ·ÓÙÈÛÙÔÈ¯Ô‡Û·Ó 157 ¿ÙÔÌ· ·ÁÚÔÙÈÎÔ‡ ÏËı˘ÛÌÔ‡.
™ÙË °·ÏÏ›· ‹Ù·Ó 48, ÙË °ÂÚÌ·Ó›· 52, ÙË ƒÔ˘Ì·Ó›· 97, ÙË µÔ˘ÏÁ·Ú›· 118.26
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µ·ÛÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÁÓÒÚÈÛÌ· ÙË˜ ÂÚÈfi‰Ô˘ ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘ ·ÔÙÂÏÂ› Ë ÔÈ-
ÎÔÓÔÌÈÎ‹ ÎÚ›ÛË, Ë ÔÔ›· Û˘Ófi‰Â„Â ÙÔÓ ÎÔÈÓˆÓÈÎfi Ì·˜ Û¯ËÌ·ÙÈÛÌfi. √ ·ÓÙ›ÎÙ˘Ô˜ ÙË˜
ÎÚ›ÛË˜ ¤ÏËÍÂ Î˘Ú›ˆ˜ ÙÔ˘˜ ÂÍ·ıÏÈˆÌ¤ÓÔ˘˜ Î·È ˘ÂÚ¯ÚÂˆÌ¤ÓÔ˘˜ ·ÁÚÔÙÈÎÔ‡˜ ÏËı˘-
ÛÌÔ‡˜ Î·È ÙÔ˘˜ ÂÚÁ·˙fiÌÂÓÔ˘˜, ÌÂ ÚÒÙË ÙËÓ ÂÚÁ·ÙÈÎ‹ Ù¿ÍË ÙˆÓ fiÏÂˆÓ. °È· ÚÒÙË ÊÔ-
Ú¿ ÂÏ‹ÁËÛ·Ó ¤ÓÙÔÓ· Î·È Ù· ÙÂÚ¿ÛÙÈ· ÌÈÎÚÔ·ÛÙÈÎ¿ ÛÙÚÒÌ·Ù·.27 ∞fi ¤ÁÁÚ·Ê· ÙÔ˘
Foreign Office Î·Ù·‰ÂÈÎÓ‡ÂÙ·È, ÌÂÙ·Í‡ ÙˆÓ ¿ÏÏˆÓ, Î·È Ë ·ÂÏÈÛÙÈÎ‹ ÔÈÎÔÓÔÌÈÎ‹-ÎÔÈ-
ÓˆÓÈÎ‹ Î·Ù¿ÛÙ·ÛË ÙˆÓ ÂÚÁ·ÙÒÓ. ™Â ¤Ó· ·fi ·˘Ù¿ ·Ó·Ê¤ÚÂÙ·È fiÙÈ «ÙÔ ÁÂÓÈÎfi ÂÈÛÔ‰Ë-
Ì·ÙÈÎfi Â›Â‰Ô ‚Ú›ÛÎÂÙ·È Â› ¯ÚfiÓÈ· ÔÏ‡ ¯·ÌËÏ¿ Î·È ÔÈ ÌÈÛıÔ› ÙˆÓ Ó¤ˆÓ ÂÚÁ·ÙÒÓ Î·È
˘·ÏÏ‹ÏˆÓ, ÂÈ‰ÈÎ¿ ÌÂÙ¿ ÙËÓ ÂÈÛÚÔ‹ ÙˆÓ ÚÔÛÊ‡ÁˆÓ ÙÔ 1922-1923, ÌfiÏÈ˜ Î·È ÌÂÙ¿ ‚›·˜
Â·ÚÎÔ‡Ó ÁÈ· Ó· ÙÔ˘˜ ÎÚ·Ù‹ÛÔ˘Ó ˙ˆÓÙ·ÓÔ‡˜».28

∆ÔÓ πÔ‡ÏÈÔ ÙÔ˘ 1936 Ô ÙfiÙÂ ˘Ê˘Ô˘ÚÁfi˜ ÂÚÁ·Û›·˜ ∫·ÛÈÌ¿ÙË˜, ¯·Ú·ÎÙ‹ÚÈ˙Â ÎfiÏ·ÛË
ÙË ˙ˆ‹ ÙË˜ ÂÚÁ·ÙÈÎ‹˜ Ù¿ÍË˜. £ÂˆÚÔ‡ÛÂ fiÙÈ «ÙÔ Â›Â‰Ô ÙË˜ ˙ˆ‹˜ ÙÔ˘ ŒÏÏËÓ· ÂÚÁ¿ÙË
‹Ù·Ó ·Ó¤Î·ıÂÓ ̄ ·ÌËÏfiÙÂÚÔ ÙÔ˘ ̄ ·ÌËÏfiÙ·ÙÔ˘ Î·È Ë ·ÓÂÚÁ›· ÂÎÙÂÙ·Ì¤ÓË». √ ̆ ÔÛÈÙÈÛÌfi˜
ÙˆÓ ÂÚÁ·˙fiÌÂÓˆÓ Â›¯Â ÊÙ¿ÛÂÈ ÛÂ ÙÚÔÌ·ÎÙÈÎfi ‚·ıÌfi.29 ∞˘Ùfi ‰Â›¯ÓÂÈ Î·È ÌÈ· ¤ÚÂ˘Ó· Ô˘
¤ÁÈÓÂ ÙÔ 1938-1939 ÛÂ ÂÚÁ·ÙÈÎ¤˜ ÔÈÎÔÁ¤ÓÂÈÂ˜ ÙË˜ ∞ı‹Ó·˜, Ë ÔÔ›·, Î·Ù¤ÏËÍÂ ÛÙÔ Û˘Ì¤-
Ú·ÛÌ· fiÙÈ ¤Ó· ÔÛÔÛÙfi 30% ˘ÔÛÈÙ›˙ÔÓÙ·Ó ·ÈÛıËÙ¿.30 ™˘ÁÎÂÎÚÈÌ¤Ó·, ÛÙËÓ ÂÓÔÚ›· ÙÔ˘
¶ÚÔÊ‹ÙË ∏Ï›· ÛÙÔ ¶·ÁÎÚ¿ÙÈ, ·fi ÙÈ˜ 3.500 ÔÈÎÔÁ¤ÓÂÈÂ˜ ÙˆÓ ÂÓÔÚÈÙÒÓ ÔÈ 500 ÛÙÂÚÔ‡-
ÓÙ·Ó ·ÎfiÌË Î·È ÙÔ „ˆÌ›, ÔÈ 1.500 ÌfiÏÈ˜ Ô˘ ÂÍ·ÛÊ¿ÏÈ˙·Ó ÙÔ ÂÏ¿¯ÈÛÙÔ ÙÔ˘ ··ÈÙÔ‡ÌÂ-
ÓÔ˘ ÌËÓÈ·›Ô˘ ÂÈÛÔ‰‹Ì·ÙÔ˜, Î·È ÔÈ ˘fiÏÔÈÂ˜ 1.500 ·ÓÙÂÂÍ¤Ú¯ÔÓÙ·Ó Î·ÓÔÓÈÎ¿.31 ™ÙËÓ
¶¿ÙÚ· Ë ÊÙÒ¯ÂÈ· ¤Î·ÓÂ ÙËÓ ÂÌÊ¿ÓÈÛ‹ ÙË˜ ·fi ÙÔ˘˜ ÚÒÙÔ˘˜ Ì‹ÓÂ˜ ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜. √È
‰ÚfiÌÔÈ Â›¯·Ó ÁÂÌ›ÛÂÈ ˙ËÙÈ¿ÓÔ˘˜ Î·È Ô ÓÔÌ¿Ú¯Ë˜ ‹ÚÂ ·fiÊ·ÛË ÂÚÈÛ˘ÏÏÔÁ‹˜ ÙˆÓ Â·È-
ÙÒÓ. ∂›ÛË˜ ÂÈ‚Ï‹ıËÎÂ ‰ÂÏÙ›Ô ÛÙ· ÙÚfiÊÈÌ· Î·È È‰Ú‡ıËÎÂ ºÈÏ·ÓıÚˆÈÎ‹ ∂Ù·ÈÚÂ›·. 

∂ÎÂ›ÓÔ Ô˘ ‰˘ÛÎfiÏÂ˘Â ÙËÓ ÎÔÈÓˆÓÈÎ‹ Î·Ù¿ÛÙ·ÛË ‹Ù·Ó ÙÔ Ì¤ÁÂıÔ˜ ÙˆÓ ·ÔÏ‡ÛÂˆÓ
Î·È ÙË˜ ·ÓÂÚÁ›·˜, Ë ÔÔ›· ¯Ù‡ËÛÂ ÂÚÈÛÛfiÙÂÚÔ ÙÔ˘˜ ÔÈÎÔÁÂÓÂÈ¿Ú¯Â˜ Î·È ÙÔ˘˜ ¤Î·ÓÂ Ó·
·ÓÙÈÌÂÙˆ›˙Ô˘Ó ¤ÓÙÔÓ· ÙÔ Úfi‚ÏËÌ· ÙË˜ ÛÙ¤ÁË˜ Î·È ÙË˜ ‰È·ÙÚÔÊ‹˜.32 ∆Ô 1938 ÌfiÓÔ ÙÔ
17% ÙˆÓ ÔÈÎÔÁÂÓÂÈÒÓ Â›¯·Ó ÂÈÛfi‰ËÌ· ›ÛÔ ‹ ·ÓÒÙÂÚÔ ·fi ·˘Ùfi Ô˘ ıÂˆÚÂ›ÙÔ ÙÔ ÂÏ¿¯È-
ÛÙÔ fiÚÈÔ. ∆Ô ÎfiÛÙÔ˜ ÙË˜ ˙ˆ‹˜ ·Ó¤‚ËÎÂ Ù· Ù¤ÛÛÂÚ· ¯ÚfiÓÈ· ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ Î·Ù¿ 50%.
ªÂ ‚¿ÛË Â›ÛËÌÂ˜ ÛÙ·ÙÈÛÙÈÎ¤˜, 2.841.000 ŒÏÏËÓÂ˜ (ÙÔ 39% ÙÔ˘ ÏËı˘ÛÌÔ‡) Â›¯·Ó ÙÔ
1938 ÂÙ‹ÛÈÔ ÂÈÛfi‰ËÌ· 18.727 ‰Ú¯., ÂÓÒ ÙÔ Î·ÙÒÙÂÚÔ fiÚÈÔ ‰È·‚›ˆÛË˜ ‹Ù·Ó 25.000 ‰Ú¯.
∆·˘Ùfi¯ÚÔÓ·, ·˘Ù‹ Ë Ì¿˙· ÙˆÓ ·fiÚˆÓ Ï‹ÚˆÓÂ ÙÔ 15,54% ÙˆÓ ¿ÌÂÛˆÓ ÊfiÚˆÓ.33

∏ ÌÂÁ¿ÏË ÏÂÈÔ„ËÊ›· ÙÔ˘ ÏËı˘ÛÌÔ‡ ÂÈ‚›ˆÓÂ ÛÂ Û˘Óı‹ÎÂ˜ Ô˘ ‰ÂÓ ÙË˜ ÂÍ·ÛÊ¿ÏÈ-
˙·Ó Ô‡ÙÂ Ù· ··Ú·›ÙËÙ· ·Á·ı¿. °È· Ó· ˙‹ÛÂÈ Î·ÓÂ›˜ Î¿ˆ˜ ¿ÓÂÙ·, ··ÈÙÂ›ÙÔ Ó· ¤¯ÂÈ
ÂÙ‹ÛÈÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÈÛfi‰ËÌ· 60.000 ‰Ú¯., ÔÛfi Ô˘ Â›¯·Ó ÌfiÓÔ Ù· 21,50% ÙÔ˘ ÏË-
ı˘ÛÌÔ‡ ÙË˜ ¯ÒÚ·˜. ∆· 38,50% Â›¯·Ó ÂÈÛfi‰ËÌ· ÙÔ ÔÔ›Ô Î¿Ï˘ÙÂ ÌfiÓÔ ÙÈ˜ ÛÙÔÈ¯ÂÈÒ‰ÂÈ˜
‰·¿ÓÂ˜ ÁÈ· ·ÓÂÎÙ‹ ˙ˆ‹, Ô˘ ‚Ú›ÛÎÔÓÙ·Ó ÔÏ‡ ÈÔ Î¿Ùˆ ·fi ·˘Ù‹ ÙÔ˘ ÂÏ·¯›ÛÙÔ˘ ÔÚ›-
Ô˘ Û˘ÓÙ‹ÚËÛË˜. ∆· 40% ÙÔ˘ ÏËı˘ÛÌÔ‡ ÙË˜ ¯ÒÚ·˜ Â›¯·Ó ÂÈÛfi‰ËÌ· Ô˘ ¿ÁÁÈ˙Â Ù· fiÚÈ·
ÙË˜ ÂÍ·ıÏ›ˆÛË˜, ‰ÈfiÙÈ ‰ÂÓ Î¿Ï˘ÙÂ Ô‡ÙÂ ÙÈ˜ ‰·¿ÓÂ˜ ÁÈ· Ù· ‚·ÛÈÎfiÙÂÚ· Â›‰Ë ˘ÔÙ˘Ò-
‰Ô˘˜ ‰È·Ù‹ÚËÛË˜ ÙÔ˘ ·ÓıÚÒÔ˘ ÛÙË ˙ˆ‹.34
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∆Ô ¯·ÌËÏfi ‚ÈÔÙÈÎfi Â›Â‰Ô ÌÔÚÂ› Ó· ‰È·ÈÛÙˆıÂ› Î·È ·fi ÙÔ Â›Â‰Ô ÙË˜ Î·Ù·Ó¿-
ÏˆÛË˜ ÙÚÔÊÒÓ, ÙÔ ÔÔ›Ô ‹Ù·Ó ·ÓÂ·ÚÎ¤˜ Î·È ÔÈÔÙÈÎ¿ Î·È ÔÛÔÙÈÎ¿. ∏ Û‡ÓıÂÛË ÙË˜
‰È·ÙÚÔÊ‹˜ ÙÔ˘ ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ ‹Ù·Ó ·fi ÙÈ˜ Ï¤ÔÓ ÏÈÙÔ‰›·ÈÙÂ˜ ÙˆÓ ¯ˆÚÒÓ ÙË˜
∂˘ÚÒË˜. Ã·Ú·ÎÙËÚÈÛÙÈÎ¿ ·Ó·Ê¤ÚÂÙ·È fiÙÈ ÛÙ· 1939 Ô Ì¤ÛÔ˜ ÂÚÁ·˙fiÌÂÓÔ˜ ¤ÚÂÂ Ó·
‰È·ı¤ÛÂÈ ÁÈ· ¤Ó· ÎÈÏfi ÎÚ¤·˜ ÙÔ ÌÈÛfi ÙÔ˘ ËÌÂÚÔÌÈÛı›Ô˘ ÙÔ˘ Î·È ÁÈ· ¤Ó· ÎÈÏfi Á¿Ï· ÙÔ ¤Ó·
¤ÌÙÔ, ÂÓÒ Ô ¿ÁÁÏÔ˜ ÂÚÁ¿ÙË˜ ‰È¤ıÂÙÂ ·ÓÙ›ÛÙÔÈ¯· ÙÔ ¤Ó· ‰¤Î·ÙÔ Î·È ÙÔ ¤Ó· ÂÈÎÔÛÙfi.35

∏ ∂ÏÏ¿‰· ÙÔ˘ 1940 ‹Ù·Ó ÌÈ· ÊÙˆ¯‹ ¯ÒÚ·. √È Î¿ÙÔÈÎÔÈ Î·Ù·Ù¿ÛÛÔÓÙ·Ó ·Ó¿ÌÂÛ· ÛÙÔ˘˜
ÙÂÏÂ˘Ù·›Ô˘˜, ÂÚ¯fiÌÂÓÔÈ ·ÎÚÈ‚Ò˜ ÚÈÓ ·fi ÙÔ˘˜ ¶ÔÚÙÔÁ¿ÏÔ˘˜ Î·È ÙÔ˘˜ ∞Ï‚·ÓÔ‡˜, ÛÙÔ
ı¤Ì· ÙË˜ ‰È·ÙÚÔÊ‹˜ ÙÔ˘˜. ∞ÎfiÌ· Î·È ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙÈ˜ µ·ÏÎ·ÓÈÎ¤˜ ¯ÒÚÂ˜, Ë ∂ÏÏ¿‰·
‰ÂÓ Â›¯Â Â¿ÚÎÂÈ· ÛÂ Ì¤Û· ‰È·ÙÚÔÊ‹˜, ÂÓÒ ÂÎÂ›ÓÂ˜ Â›¯·Ó ÂÚÈÛÛÂ‡Ì·Ù·.36

ª¤¯ÚÈ ÙÔÓ µã ¶·ÁÎfiÛÌÈÔ ¶fiÏÂÌÔ ¿Óˆ ·fi ÙÔ ÌÈÛfi ÙÔ˘ ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ Û˘-
ÓÙËÚÂ›ÙÔ ·fi ÙË ÁÂˆÚÁ›·, ÌÂ ¿ıÏÈÂ˜ Û˘Óı‹ÎÂ˜ ‰È·‚›ˆÛË˜. ∏ Â›Ó· ‹ÚÂ ÙÔ „Â˘‰ÒÓ˘ÌÔ
ÙË˜ ÏÈÙÔ‰›·ÈÙË˜ ·ÚÂÙ‹˜ ÙˆÓ ∂ÏÏ‹ÓˆÓ. √ ÂÍˆÙÂÚÈÎfi˜ ‰·ÓÂÈÛÌfi˜ ÙË˜ ¯ÒÚ·˜, ÔÈ Ùˆ¯Â‡-
ÛÂÈ˜, Ë ÌÂÙ·Ó¿ÛÙÂ˘ÛË, Ô ·Ó·ÏÊ·‚ËÙÈÛÌfi˜, Ô ˘ÔÛÈÙÈÛÌfi˜, Ë ‚ÚÂÊÈÎ‹ ıÓËÛÈÌfiÙËÙ·, Ë ¤Ï-
ÏÂÈ„Ë ˘ÁÂÈÔÓÔÌÈÎ‹˜ ÂÚ›ı·Ï„Ë˜, ˘‹ÚÍ·Ó ÂÌfi‰È· ÁÈ· ÙËÓ ÔÌ·Ï‹ ÔÚÂ›· ÙË˜ ¯ÒÚ·˜.37

™‡ÌÊˆÓ· ÌÂ ÙËÓ ·ÔÁÚ·Ê‹ ÙÔ˘ 1928 Ô ·ÚÈıÌfi˜ ÙˆÓ ·Ó·ÏÊ¿‚ËÙˆÓ ÛÙË ¯ÒÚ· Ì·˜
·Ó¤Ú¯ÔÓÙ·Ó ÛÙÔ 49% ÙÔ˘ ÏËı˘ÛÌÔ‡.38 ÀÔÏÔÁ›˙ÂÙ·È fiÙÈ ÙÔ 1940 ÙÔ ÔÛÔÛÙfi ·Ó·Ï-
Ê·‚ËÙÈÛÌÔ‡ ¤ÂÛÂ ÂÚ›Ô˘ ÛÙÔ 33%. µ·ÛÈÎ¤˜ ·ÈÙ›Â˜ ÁÈ· ÙÔ ˘„ËÏfi ·˘Ùfi ÔÛÔÛÙfi, Ô˘
ÂÚÈÏ·Ì‚¿ÓÂÙ·È ÛÙËÓ ÂÚ›Ô‰Ô ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜, ‹Ù·Ó Ù· ·Ó¿ÎÚÈ‚· ‚È‚Ï›·, ÔÈ ‰È¿ÊÔÚÂ˜
ÂÈÛÊÔÚ¤˜ ÛÙ· Û¯ÔÏÂ›·, Ë ¤ÏÏÂÈ„Ë Û¯ÔÏÂ›ˆÓ ÛÂ ¿Ú· ÔÏÏ¿ ¯ˆÚÈ¿ (ÛÙ· 1938, 3.800 ¯ˆ-
ÚÈ¿ Î·È Û˘ÓÔÈÎÈÛÌÔ› ‰ÂÓ Â›¯·Ó ‰ÈÎfi ÙÔ˘˜ Û¯ÔÏÂ›Ô Î·È ˘‹Ú¯·Ó 281 ¿ÛÙÂÁ· Û¯ÔÏÂ›·), Î·È
ÚÔ·ÓÙfi˜ Ë ‰˘ÛÙ˘¯›· Î·È Ë ·ıÏÈfiÙËÙ· ÙË˜ ÂÏÏËÓÈÎ‹˜ ˘·›ıÚÔ˘.39 √ ›‰ÈÔ˜ Ô ªÂÙ·Í¿˜
Â›¯Â ·Ú·‰Â¯ÙÂ› fiÙÈ Ë ∂ÏÏ¿‰· Â›¯Â ·ÎfiÌ· ·Ó¿ÁÎË ·fi 4.100 Û¯ÔÏÂ›·.40 ∆Ô ÂÎ·È‰Â˘ÙÈ-
Îfi Û‡ÛÙËÌ· ·Ô‰Â›¯ÙËÎÂ ·ÚÔÛ¿ÚÌÔÛÙÔ ÛÙÈ˜ ··ÈÙ‹ÛÂÈ˜ ÙË˜ ÂÔ¯‹˜. ∆Ô 1938 ÙÔ Ô-
ÛÔÛÙfi ÙˆÓ Ù˘¯ÈÔ‡¯ˆÓ ÙˆÓ ÓÔÌÈÎÒÓ ÛÔ˘‰ÒÓ ÛÙÔ Û‡ÓÔÏÔ ÙˆÓ ¯ÔÚËÁËı¤ÓÙˆÓ Ù˘¯›ˆÓ
‹Ù·Ó 45%. ™Â ÌÈ· ¯ÒÚ· ÁÂˆÚÁÈÎ‹, ÔÈ Ù˘¯ÈÔ‡¯ÔÈ ÁÂˆfiÓÔÈ ‹Ù·Ó ÏÈÁfiÙÂÚÔÈ Î·È ·fi ÙÔ˘˜
ıÂÔÏfiÁÔ˘˜.41

∫·Ù¿ Ù· ¤ÙË 1934-1938 Î·È Ë ˘ÁÂÈÔÓÔÌÈÎ‹ Î·Ù¿ÛÙ·ÛË ‹Ù·Ó Â›ÛË˜ Î·Î‹. ∏ ‚ÚÂÊÈÎ‹
ıÓËÛÈÌfiÙËÙ· ¤ÊÙ·ÓÂ ÛÂ ¤Ó· ÔÛÔÛÙfi 12%, ÂÓÒ ÛÙËÓ ∞ÁÁÏ›· Ô ·ÓÙ›ÛÙÔÈ¯Ô˜ ·ÚÈıÌfi˜
‹Ù·Ó 5%.42 ∆Ô ÔÛÔÛÙfi ıÓËÛÈÌfiÙËÙ·˜ ·fi Ê˘Ì·Ù›ˆÛË ‹Ù·Ó 10 ÊÔÚ¤˜ ˘„ËÏfiÙÂÚÔ ·fi
ÙÈ˜ ∏.¶.∞. ∏ ÌÂÁ¿ÏË ıÓËÛÈÌfiÙËÙ· ÂÈ‚Ú¿‰˘ÓÂ ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ¯ÒÚ·˜.43 √È ÏËı˘-
ÛÌÔ› ÙˆÓ fiÏÂˆÓ Ì·ÛÙ›˙ÔÓÙ·Ó Î˘Ú›ˆ˜ ·fi ÙËÓ ·Ûı¤ÓÂÈ· ÙË˜ Ê˘Ì·Ù›ˆÛË˜, ÂÓÒ ÛÙËÓ
Â·Ú¯›· ı¤ÚÈ˙Â Ë ÂÏÔÓÔÛ›·.44 √ ˘Ô˘ÚÁfi˜ ÙË˜ °ÂˆÚÁ›·˜ Â› 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘ ∫˘ÚÈ·Îfi˜,
ÂÈÛÙÚ¤ÊÔÓÙ·˜ ·fi ÌÈ· ÂÚÈÔ‰Â›· ÛÙËÓ ◊ÂÈÚÔ, Â›Â ˆ˜ Ô Ï·fi˜ ÂÎÂ› Î·Ù·ÛÙÚ¤ÊÂÙ·È
·fi ÎÏËÚÔÓÔÌÈÎ‹ Û‡ÊÈÏË, ·fi ÂÏÔÓÔÛ›· Î·È ·fi ÙËÓ Â›Ó·.45

™˘Ó¤ÂÈ· ÙÔ˘ ˘ÔÛÈÙÈÛÌÔ‡ ‹Ù·Ó Ë ÚfiˆÚË ıÓËÛÈÌfiÙËÙ· ÛÙËÓ ÔÔ›· Û˘Ó¤‚·ÏÂ Î·È Ë
¤ÏÏÂÈ„Ë ˘ÁÂÈÔÓÔÌÈÎ‹˜ ÂÚ›ı·Ï„Ë˜. ŒÓ·˜ ÁÈ·ÙÚfi˜ ·ÓÙÈÛÙÔÈ¯Ô‡ÛÂ ÚÔÔÏÂÌÈÎ¿ ÛÂ 300
Î·ÙÔ›ÎÔ˘˜ ÙË˜ ∞ı‹Ó·˜, ÛÂ 500 ÛÙ· ˘fiÏÔÈ· ·ÛÙÈÎ¿ Î¤ÓÙÚ· Î·È ÛÂ 1900 ÛÙ· ¯ˆÚÈ¿.46

™·Ó ·ÔÙ¤ÏÂÛÌ· ÙˆÓ Î·ÎÒÓ Û˘ÓıËÎÒÓ ‰È·‚›ˆÛË˜ Î·È ˘ÁÈÂÈÓ‹˜ Ô Ì¤ÛÔ˜ fiÚÔ˜ ˙ˆ‹˜ ÙÔ˘
ŒÏÏËÓ· Â›¯Â Î·Ù¤ÏıÂÈ ÛÂ ¯·ÌËÏ¿ Â›Â‰·, ÌfiÏÈ˜ 49 ¤ÙË ÁÈ· ÙÔ˘˜ ¿Ó‰ÚÂ˜ Î·È 51 ÁÈ· ÙÈ˜
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Á˘Ó·›ÎÂ˜. ∂›Â‰· ÔÏ‡ Î·ÙÒÙÂÚ· ·fi ÙÔ˘ Ì¤ÛÔ˘ ∂˘Úˆ·›Ô˘,47 Ô ÔÔ›Ô˜ ¤Êı·ÓÂ Ù·
66,5 ¤ÙË. ¢ËÏ·‰‹ ÔÈ ŒÏÏËÓÂ˜ ˙Ô‡Û·Ó Î·Ù¿ 15 ¯ÚfiÓÈ· ÏÈÁfiÙÂÚÔ ·fi ÙÔ˘˜ ¿ÏÏÔ˘˜ Ï·-
Ô‡˜.48 ªÂ ‚¿ÛË ·˘Ù¿ Ù· ÛÙÔÈ¯Â›· ı· ÌÔÚÔ‡Û·ÌÂ Ó· Ô‡ÌÂ fiÙÈ Ë ˘ÁÂ›· ÙÔ˘ ÏËı˘ÛÌÔ‡
·ÓÙ·Ó·ÎÏ¿ ÛÙÔ Û‡ÓÔÏÔ ÙˆÓ ·ÓıÚÒÈÓˆÓ Û¯¤ÛÂˆÓ. ÃˆÚ›˜ ·ÌÊÈ‚ÔÏ›· Ë ‚ÈÔÏÔÁÈÎ‹ ‰È¿-
ÛÙ·ÛË Â›Ó·È ÛÊÈ¯ÙÔ‰ÂÌ¤ÓË ÌÂ ÙËÓ ÈÛÙÔÚÈÎ‹.49

∏ ·Ó¿Ù˘ÍË ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ ÎÈÓËÌ¿ÙˆÓ

™ÙËÓ ÂÏÏËÓÈÎ‹ ÎÔÈÓˆÓ›·, ·Ó Î·È Î˘ÚÈ·Ú¯Ô‡ÛÂ ÙÔ ÌÈÎÚfi ·ÁÚÔÙÈÎfi ÓÔÈÎÔÎ˘ÚÈfi, Ë
ÂÎ‚ÈÔÌË¯¿ÓÈÛË Ô˘ Û˘ÓÙÂÏ¤ÛÙËÎÂ ÌÂÙ¤‚·ÏÂ ÙË ÌÔÚÊ‹ ÙÔ˘ ·ÛÙÈÎÔ‡ ¯ÒÚÔ˘. ªÈ· Ó¤· ÂÚ-
Á·ÙÈÎ‹ Ù¿ÍË Úfi‚·ÏÂ ‰˘Ó·ÌÈÎ¿ ÛÙÔ ÚÔÛÎ‹ÓÈÔ. √È ¯ıÂÛÈÓÔ› ·ÁÚfiÙÂ˜ ‰ÂÓ ÌÔÚÔ‡Û·Ó
Â‡ÎÔÏ· Ó· ÚÔÛ·ÚÌÔÛÙÔ‡Ó ÛÙËÓ ÂÈı·Ú¯›· Ô˘ Â¤‚·ÏÂ Ë ‚ÈÔÌË¯·ÓÈÎ‹ ÂÚÁ·Û›·. √È ÌÂ-
Ù·‚ÔÏ¤˜ ·˘Ù¤˜ ÛÙËÓ Ù·ÍÈÎ‹ ‰È¿ÚıÚˆÛË ÚÔÛ‰ÈfiÚÈÛ·Ó Î·ıÔÚÈÛÙÈÎ¿ ÙÈ˜ ÌÔÚÊ¤˜ ÎÔÈÓˆ-
ÓÈÎ‹˜ ÔÚÁ¿ÓˆÛË˜, ÙËÓ ÎÈÓËÙÈÎfiÙËÙ·, ÙËÓ ÎÔÈÓˆÓÈÎ‹ ‰È·Ì·ÚÙ˘Ú›·, Ù· ÎÔÈÓˆÓÈÎ¿ ÎÈÓ‹-
Ì·Ù· Î·È ÙËÓ ÔÏÈÙÈÎ‹. ∂ÌÊ·Ó›ÛÙËÎÂ ÙÔ Û˘ÓÂÙ·ÈÚÈÛÙÈÎfi Î·ıÒ˜ Î·È ÙÔ ÂÚÁ·ÙÈÎfi Û˘Ó‰È-
Î·ÏÈÛÙÈÎfi Î›ÓËÌ·, ÙÔ ÔÔ›Ô ·ÌÊÈÛ‚ËÙÔ‡ÛÂ ÙÈ˜ ·Ú·‰Â‰ÔÌ¤ÓÂ˜ ·Ú¯¤˜ Î·È ·Í›Â˜ ÙÔ˘ Û˘-
ÛÙ‹Ì·ÙÔ˜.50

ª¤¯ÚÈ ÙÔ 1936, ÔÈ ·Ó·ÙÈÌ‹ÛÂÈ˜ ÛÙ· ‚·ÛÈÎ¿ Â›‰Ë ‰È·ÙÚÔÊ‹˜, ÏfiÁˆ ÙË˜ ·Ófi‰Ô˘ ÙˆÓ
·ÁÎÔÛÌ›ˆÓ ÙÈÌÒÓ, fiÍ˘Ó·Ó ÙÈ˜ ÂÚÁ·ÙÈÎ¤˜ ‰È·Ì¿¯Â˜. ™ÙÈ˜ ·Ú¯¤˜ ÙÔ˘ 1936 ÙÔ Î‡Ì· ÙˆÓ
·ÂÚÁÈÒÓ Â›¯Â Ï¿‚ÂÈ ÌÂÁ¿ÏË ¤ÎÙ·ÛË, Î˘Ú›ˆ˜, ÂÍ·ÈÙ›·˜ ÙË˜ ·Ófi‰Ô˘ ÙˆÓ ÙÈÌÒÓ Î·È ÙˆÓ
Î·ıËÏˆÌ¤ÓˆÓ ËÌÂÚÔÌÈÛı›ˆÓ. ∞ÎfiÌË ÂÚÈÛÛfiÙÂÚÔ ÁÈ· ÙÔ ÏfiÁÔ fiÙÈ Ë Î˘‚¤ÚÓËÛË ‰ÂÓ ÛÎfi-
Â˘Â «Ó· ‰ÈÔÚıÒÛÂÈ ÌÈ· Î·Ù¿ÛÙ·ÛË Ú·ÁÌ¿ÙˆÓ ÛÙËÓ ÔÔ›· Ë ÏÂÈÔÓfiÙËÙ· ÙˆÓ ∂ÏÏ‹-
ÓˆÓ ÂÚÁ·ÙÒÓ ÂÈ‚ÈÒÓÂÈ ÛÙ· fiÚÈ· ÙË˜ ÏÈÌÔÎÙÔÓ›·˜ Ï·Ì‚¿ÓÔÓÙ·˜ ÌÈÎÚ‹ ¤ˆ˜ ·Ó‡·ÚÎÙË
ÎÚ·ÙÈÎ‹ ·ÚˆÁ‹». ∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ ˘‹Ú¯Â ¤ÏÏÂÈÌÌ· ÎÔÈÓˆÓÈÎ‹˜ ‰ÈÎ·ÈÔÛ‡ÓË˜. ∆Ô §·˚-
Îfi ∫fiÌÌ· (ÙÔ Û˘ÓÙËÚËÙÈÎfi ÂÎÂ›ÓË˜ ÙË˜ ÂÔ¯‹˜) ÙËÓ ¿ÓÔÈÍË ÙÔ˘ 1936 ¤Î·ÓÂ ¤ÎÎÏËÛË ÁÈ·
«Ì›·Ó ‰ÈÎ·ÈÔÙ¤Ú·Ó ÔÚÁ¿ÓˆÛÈÓ ÙË˜ ÔÈÎÔÓÔÌÈÎ‹˜ Î·È ÎÔÈÓˆÓÈÎ‹˜ ˙ˆ‹˜».51

ªÂ ÛÎÔfi ÙËÓ Î·Ù·ÔÏ¤ÌËÛË ÙˆÓ Û˘ÓÂÂÈÒÓ ÙË˜ ÎÚ›ÛË˜, Ù· ÎÈÓ‹Ì·Ù· ·˘Ù¿ ÙÚÔÊÔ-
‰ÔÙÔ‡Û·Ó ÌÈ· Ì·˙ÈÎ‹ Î·È ÔÏ‡ÌÔÚÊË ÎÔÈÓˆÓÈÎ‹ ‰È·Ì·ÚÙ˘Ú›·. √È ·ÓÙÈ‰Ú¿ÛÂÈ˜, Î˘Ú›ˆ˜
ÙÔ˘ ÎÚ¿ÙÔ˘˜ Î·È ‰Â˘ÙÂÚÂ˘fiÓÙˆ˜ ÙˆÓ ÂÚÁÔ‰ÔÙÒÓ, ‰È·ÌfiÚÊˆÛ·Ó Û˘Óı‹ÎÂ˜ ÂÌÊ˘Ï›Ô˘ Ô-
Ï¤ÌÔ˘. ŒÙÛÈ, Ô ÎÔÈÓˆÓÈÎfi˜ ¯ÒÚÔ˜ ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘ ‰ÂÓ ‹Ù·Ó ·Ú¿ Ë ·ÓÙ·Ó¿ÎÏ·ÛË ÙË˜
ÔÈÎÔÓÔÌ›·˜. ∏ ÔÈÎÔÓÔÌÈÎ‹ ·Ó¿Ù˘ÍË ‰ËÌÈÔ‡ÚÁËÛÂ Ù· Ó¤· ÎÔÈÓˆÓÈÎ¿ ÛÙÚÒÌ·Ù·. ∏ ÔÈ-
ÎÔÓÔÌÈÎ‹ ÎÚ›ÛË Â¤ÊÂÚÂ ÙËÓ ÎÔÈÓˆÓÈÎ‹ ÎÚ›ÛË Î·È ÙËÓ ÎÔÈÓˆÓÈÎ‹ ‰È·Ì·ÚÙ˘Ú›·. √ˆÛ-
‰‹ÔÙÂ Ë Ù·ÍÈÎ‹ ¿ÏË ‰ÂÓ Â›Ó·È ÛÙÔÈ¯Â›Ô ÂÍˆÙÂÚÈÎfi ÚÔ˜ ÙËÓ ÔÈÎÔÓÔÌ›·. √È Û¯¤ÛÂÈ˜ ·-
Ú·ÁˆÁ‹˜, ÔÈ Ù¿ÍÂÈ˜, Ë Ù·ÍÈÎ‹ ¿ÏË Â›Ó·È Ô˘ÛÈ·ÛÙÈÎ¿ ÛÙÔÈ¯Â›· ÙË˜ Î·ÈÙ·ÏÈÛÙÈÎ‹˜ ÔÈ-
ÎÔÓÔÌ›·˜ Î·È ÙˆÓ ÓfiÌˆÓ ·Ó¿Ù˘Í‹˜ ÙË˜. 

∂ÎÙfi˜ ·fi Ù· ·Ú·¿Óˆ ˘‹Ú¯Â Î·È È‰ÂÔÏÔÁÈÎ‹ ÎÚ›ÛË. ◊Ù·Ó ·˘Ù‹ Ô˘, ‡ÛÙÂÚ· ·fi
ÙË Û˘ÓÙÚÈ‚‹ ÙË˜ ªÂÁ¿ÏË˜ π‰¤·˜, Û˘Ì·Ú¤Û˘ÚÂ Ì·˙› ÙË˜ Î·È ÙËÓ ÂÌÈÛÙÔÛ‡ÓË ÛÙÈ˜ ·Í›Â˜
Î·È ÙÔ˘˜ ıÂÛÌÔ‡˜ ÙÔ˘ ·ÛÙÈÎÔ‡ ÔÏÈÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜. ∏ ÂÌÊ¿ÓÈÛË ÙÔ˘ ÎÔÌÌÔ˘ÓÈÛÙÈ-
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ÎÔ‡ ÎÈÓ‰‡ÓÔ˘, ˆ˜ ˘ÔÎ·Ù¿ÛÙ·ÙÔ˘ ÙÔ˘ È‰ÂÔÏÔÁÈÎÔ‡ ÎÂÓÔ‡, ÚÔÊ·ÓÒ˜ ‰ÂÓ Î·ÙfiÚıˆÛÂ
Ó· ÙÔ ·Ó·ÏËÚÒÛÂÈ. ™ÙËÓ ∂ÏÏ¿‰· ÙÔ˘ ªÂÛÔÔÏ¤ÌÔ˘, Ô˘ Î·Ù·ÎÏ˘˙fiÙ·Ó ·fi ÙÈ˜ Ì¿-
˙Â˜ ÙˆÓ ÂÍ·ıÏÈˆÌ¤ÓˆÓ ÚÔÛÊ‡ÁˆÓ, ˘‹Ú¯·Ó Ê·ÓÙ·ÛÈÒÛÂÈ˜ ÎÔÌÌÔ˘ÓÈÛÙÈÎ¤˜ ‹ ·Ú¿Ï-
ÏËÏÂ˜ ·ÓÙÈÎÔÌÌÔ˘ÓÈÛÙÈÎ¤˜ È‰ÂÔÏË„›Â˜, Ô˘ ‹ıÂÏ·Ó Ó· ·ÓÙÈÙ¿ÍÔ˘Ó Î·Ù¿ ÙÔ˘ ·Ó‡·Ú-
ÎÙÔ˘ ÎÈÓ‰‡ÓÔ˘ ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ ÙÔ˘ ÚÔÏÂÙ·ÚÈ¿ÙÔ˘ ÌÈ· Ú·ÁÌ·ÙÈÎ‹ ‰ÈÎÙ·ÙÔÚ›· ÙˆÓ
·ÓÙÈ‰Ú·ÛÙÈÎÒÓ, Î·È Ì¿ÏÈÛÙ· Ó· ÙËÓ ÂÈ‚¿ÏÔ˘Ó Û·Ó ÂıÓÈÎ‹ ·Ó¿ÁÎË. ∆Ô Î¿ıÂ ÙÈ Ô˘ ÂÚ-
¯fiÙ·Ó ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙËÓ ¿Ú¯Ô˘Û· Ù¿ÍË, fiˆ˜ ÙÔ ÂÚÁ·ÙÈÎfi Î›ÓËÌ·, ÂÎÙfi˜ ÙÔ˘ fiÙÈ ¯·-
Ú·ÎÙËÚÈ˙fiÙ·Ó Û·Ó ÎÔÌÌÔ˘ÓÈÛÙÈÎfi, Â›¯Â ÙËÓ ¤ÓÓÔÈ· ÙÔ˘ ·Ó‹ıÈÎÔ˘, ·ÓÙÈ¯ÚÈÛÙÈ·ÓÈÎÔ‡,
·ÓÙÈÎÔÈÓˆÓÈÎÔ‡, ÂÈ‚Ï·‚Ô‡˜, ·Ó·Ú¯ÈÎÔ‡ ÎÏ.52

∏ ·Ó¿Ù˘ÍË ÙÔ˘ Û˘Ó‰ÈÎ·ÏÈÛÙÈÎÔ‡ ÎÈÓ‹Ì·ÙÔ˜ Î·È Ë ÂÓÙ˘ˆÛÈ·Î‹ ¿ÓÔ‰Ô˜ ÙˆÓ ·ÂÚ-
ÁÈ·ÎÒÓ ·ÁÒÓˆÓ, ÌÂÙ¿ ÙÔ 1930, Û˘Ó¤‚·Ï·Ó ·ÔÊ·ÛÈÛÙÈÎ¿ ÛÙËÓ Â›ÛÂ˘ÛË ÙˆÓ Ì¤ÙÚˆÓ
ÎÔÈÓˆÓÈÎ‹˜ ÔÏÈÙÈÎ‹˜. ∆· ÂÚÈÛÛfiÙÂÚ· ·fi ·˘Ù¿ Ù· Ì¤ÙÚ· ‹Ù·Ó ·Ì˘ÓÙÈÎ¿, Û˘ÓÙËÚËÙÈ-
Î¿. ∏ ÛÎ¤„Ë Ï‹„Ë˜ ÙÔ˘˜ ‹Ù·Ó fiÙÈ ÌÚÔÛÙ¿ ÛÙÈ˜ ·Ó·ÛÙ·ÙÒÛÂÈ˜ Ô˘ ÚÔ‹Ïı·Ó ·fi ÙËÓ
ÎÚ›ÛË, Î·È Ë ·Ï‹ Û˘ÓÙ‹ÚËÛË Î·È ÂÈ‚›ˆÛË ÙˆÓ ÂÚÁ·˙fiÌÂÓˆÓ ‹Ù·Ó ÂÈÙ˘¯›·. √ ÛÙfi¯Ô˜
ÙÔ˘˜ ‰ÂÓ ‹Ù·Ó ÙfiÛÔ Ë ‚ÂÏÙ›ˆÛË ÙˆÓ Û˘ÓıËÎÒÓ ÂÚÁ·Û›·˜ Î·È ‰È·‚›ˆÛË˜ ÙˆÓ ÂÚÁ·˙fiÌÂ-
ÓˆÓ fiÛÔ Ë ·ÔÊ˘Á‹ ¯ÂÈÚÔÙ¤ÚÂ˘Û‹˜ ÙÔ˘˜. 

√È ‰ÈÂÎ‰ÈÎËÙÈÎ¤˜ ÎÈÓËÙÔÔÈ‹ÛÂÈ˜ Î·È ÔÈ ÎÔÈÓˆÓÈÎÔ› ·ÁÒÓÂ˜ Â›Ó·È ÌÈ· ·Ó·fiÊÂ˘ÎÙË
‰ÈÂÚÁ·Û›· ÛÙËÓ ÔÚÂ›· ÌÈ·˜ Ù·ÍÈÎ‹˜ ÎÔÈÓˆÓ›·˜. ∞˘Ùfi ‰ÂÓ ÛËÌ·›ÓÂÈ ··Ú·›ÙËÙ· Î·È
ÚÔÛ¿ıÂÈ· ·Ó·ÙÚÔ‹˜ ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ Î·ıÂÛÙÒÙÔ˜. ∫·Ù¿ ÙËÓ ÂÚ›Ô‰Ô ·˘Ù‹ ·Ó·Î·-
Ï‡ÙÂÈ Î·ÓÂ›˜ ÙÈ˜ ·ÓÙÈÎÂÈÌÂÓÈÎ¤˜ ÔÈÎÔÓÔÌÈÎÔÎÔÈÓˆÓÈÎ¤˜ Û˘Óı‹ÎÂ˜ Ô˘ ˆıÔ‡Û·Ó ÙÈ˜
Î·Ù·ÈÂ˙fiÌÂÓÂ˜ Ù¿ÍÂÈ˜ ÛÂ ÚÈ˙ÈÎ‹ ·ÌÊÈÛ‚‹ÙËÛË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. ∏ ∂ÏÏ¿‰· ·Ó‹ÎÂ ÛÙÈ˜
¯ÒÚÂ˜ fiÔ˘ ÙÔ ÎÔÈÓˆÓÈÎfi ˙‹ÙËÌ· Â›¯Â ÙËÓ ËÁ‹ ÙÔ˘, Î·Ù¿ ¤Ó· ÌÂÁ¿ÏÔ Ì¤ÚÔ˜, fi¯È ÛÙÈ˜
Û˘ÁÎÚÔ‡ÛÂÈ˜ ÎÂÊ·Ï·›Ô˘ Î·È ÂÚÁ·Û›·˜, ·ÏÏ¿ Î˘Ú›ˆ˜ ÛÙËÓ ¤ÏÏÂÈ„Ë Û˘ÁÎÂÓÙÚˆÌ¤ÓÔ˘ ÎÂ-
Ê·Ï·›Ô˘ Î·È ÙÂ¯ÓÔÏÔÁ›·˜, ÛÙËÓ ˘ÂÚÏËıÒÚ· ·‰È¿ıÂÙË˜ ÂÚÁ·Û›·˜ Î·È ÛÙËÓ ·Î·Ù·ÛÙ·-
Û›· Î·È ÙËÓ ·ÓÂ¿ÚÎÂÈ· ÙË˜ ÂıÓÈÎ‹˜ ·Ú·ÁˆÁ‹˜.53

™ÙË ÌÂÙ·‚·ÙÈÎ‹ Î·È Ù·Ú·ÁÌ¤ÓË ·˘Ù‹ ÂÚ›Ô‰Ô, Ë ÌÈÛıÔ‚›ˆÙË ÂÚÁ·ÙÈÎ‹ Ù¿ÍË ‰È·ÎÚÈ-
ÓfiÙ·Ó ÛÂ ‰È¿ÊÔÚÂ˜ Î·ÙËÁÔÚ›Â˜. √È ÂÚÁ·˙fiÌÂÓÔÈ ÛÙÈ˜ ‚ÈÔÙÂ¯ÓÈÎ¤˜ Î·È ÌÈÎÚÔ‚ÈÔÙÂ¯ÓÈÎ¤˜
ÂÈ¯ÂÈÚ‹ÛÂÈ˜ ·¿ÚÙÈ˙·Ó ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ Ì¤ÚÔ˜ ÙË˜ ÂÚÁ·ÙÈÎ‹˜ ÌÈÛıˆÙ‹˜ ‰‡Ó·ÌË˜ Î·È
‹Ù·Ó ÛÎÔÚÈÛÌ¤ÓÔÈ ÛÂ ÂÈ¯ÂÈÚ‹ÛÂÈ˜ ÌÂ ÔÏ‡ ÌÈÎÚfi ÂÚÁ·ÙÈÎfi ‰˘Ó·ÌÈÎfi. ∞˘Ùfi ÙÔ˘˜ ÂÌfi-
‰È˙Â Ó· ·›ÍÔ˘Ó ÛÔ˘‰·›Ô ÚfiÏÔ ÛÙË ‰ÈÂÎ‰›ÎËÛË ÙˆÓ ·ÈÙËÌ¿ÙˆÓ ÙÔ˘˜. ∂Í·ÈÚ¤ÛÂÈ˜ ·Ô-
Ù¤ÏÂÛ·Ó ÔÈ ÂÚÁ·˙fiÌÂÓÔÈ ÛÙËÓ ˘Ô‰ËÌ·ÙÔÔÈ›·, ÔÈ Î·ÓÂÚÁ¿ÙÂ˜ Î·È ÔÈ ÏÈÌÂÓÂÚÁ¿ÙÂ˜.
™ËÌ·ÓÙÈÎfi ÚfiÏÔ ¤·ÈÍ·Ó Â›ÛË˜ ÔÈ ÛÈ‰ËÚÔ‰ÚÔÌÈÎÔ›, ÔÈ Ó·˘ÙÈÎÔ›, ÔÈ ÂÎ·È‰Â˘ÙÈÎÔ› Î·È
ÔÈ ‰ËÌfiÛÈÔÈ ˘¿ÏÏËÏÔÈ. ∆Ô Î·ÈÓÔ‡ÚÁÈÔ ÛÙÔÈ¯Â›Ô Ô˘ ÚÔÛÙ¤ıËÎÂ ÛÙËÓ ÂÚ›Ô‰Ô 1922-
1940 ‹Ù·Ó Ë ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ˘Ú‹Ó· ÂÚÁ·ÙÈÎ‹˜ ‚ÈÔÌË¯·ÓÈÎ‹˜ Ù¿ÍË˜, ·‰‡Ó·ÌË˜ Î·È
·Û˘ÓÂÈ‰ËÙÔÔ›ËÙË˜, Ô˘ ı· ‰È·‰Ú·Ì¿ÙÈ˙Â ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙÈ˜ ÔÏÈÙÈÎ¤˜ ‰È·ÊÔÚÔÔÈ-
‹ÛÂÈ˜ Ô˘ ı· ·ÎÔÏÔ˘ıÔ‡Û·Ó.54
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∏ ÎÔÈÓˆÓÈÎ‹ ÔÏÈÙÈÎ‹ ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ 

™ÙÔÓ ÎÔÈÓˆÓÈÎÔÔÈÎÔÓÔÌÈÎfi ÙÔÌ¤·, Ë ÔÏÈÙÈÎ‹ ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘
‹Ù·Ó Û˘Ó¿ÚÙËÛË ÙˆÓ ‚·ÛÈÎÒÓ ÂÈ‰ÈÒÍÂˆÓ Î·È ÛÙfi¯ˆÓ ÙÔ˘ Î·ıÂÛÙÒÙÔ˜, Î·È ·¤‚ÏÂÂ
ÛÙË ÛÙ·ıÂÚÔÔ›ËÛË Î·È ÂÓ›Û¯˘Û‹ ÙÔ˘ ÛÙ· Ï·›ÛÈ· ÙÔ˘ ÔÏÔÎÏËÚˆÙÈÎÔ‡ ÎÚ¿ÙÔ˘˜ Ô˘
ÂÈı˘ÌÔ‡ÛÂ Ó· ‰ËÌÈÔ˘ÚÁ‹ÛÂÈ. ∆ÔÓ ›‰ÈÔ ÛÙfi¯Ô Â›¯·Ó Î·È Ù· ‰È¿ÊÔÚ· ÎÔÈÓˆÓÈÎ¿ Ì¤ÙÚ·
Ô˘ ¤Ï·‚Â ÙÔ Î·ıÂÛÙÒ˜. ∆· Ì¤ÙÚ· ·˘Ù¿ ‰ÂÓ ¤Ï˘Ó·Ó Ù· ‚·ÛÈÎ¿ ÎÔÈÓˆÓÈÎ¿ ÚÔ‚Ï‹Ì·Ù·
ÙË˜ ¯ÒÚ·˜ ·Ú¿ ÌfiÓÔ ·Ó·ÎÔ‡ÊÈ˙·Ó ÚÔÛˆÚÈÓ¿, Î·È ÌÂÚÈÎ¤˜ ÊÔÚ¤˜ ÂÈÊ·ÓÂÈ·Î¿, ÙÈ˜
·ÛıÂÓ¤ÛÙÂÚÂ˜ ÎÔÈÓˆÓÈÎ¤˜ Ù¿ÍÂÈ˜. ∏ ‰È·ÊÔÚ¿ ÌÂ ÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ Î˘‚ÂÚÓ‹ÛÂÈ˜ ‹Ù·Ó fiÙÈ
Ë ÔÏÈÙÈÎ‹ ·˘Ù‹ ÂÍ˘ËÚÂÙÔ‡ÛÂ ÙÔ˘˜ Ì·ÎÚÔÚfiıÂÛÌÔ˘˜ ÔÏÈÙÈÎÔ‡˜ ÛÙfi¯Ô˘˜ ÙÔ˘ Î·ıÂ-
ÛÙÒÙÔ˜, Î·ıÒ˜ Î·È ÙËÓ ·Ú·ÌÔÓ‹ ÙÔ˘ ÛÙËÓ ÂÍÔ˘Û›·.55

∆Ô Î·ıÂÛÙÒ˜ ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘ ÂÓ›Û¯˘ÛÂ ÙÔÓ ÎÚ·ÙÈÎfi ¤ÏÂÁ¯Ô ÛÙËÓ ·ÁÔÚ¿ ÂÚÁ·Û›·˜.
°È· Ó· ÌÂÈÒÛÂÈ ÙËÓ ·ÓÂÚÁ›·, ÂÊ¿ÚÌÔÛÂ ÙÔ Û‡ÛÙËÌ· ÙˆÓ «ÎÏÂÈÛÙÒÓ» Â·ÁÁÂÏÌ¿ÙˆÓ,
ÂÊÔ‰È¿˙ÔÓÙ·˜ ÙÔ˘ ÂÚÁ¿ÙÂ˜ ÌÂ Â·ÁÁÂÏÌ·ÙÈÎ¤˜ Ù·˘ÙfiÙËÙÂ˜, ÒÛÙÂ Ó· ÂÚÈÔÚÈÛÙÂ› Ë ÎÈÓË-
ÙÈÎfiÙËÙ· ÛÙËÓ ·ÁÔÚ¿ ÂÚÁ·Û›·˜. ∞·ÁfiÚÂ˘ÛÂ ÛÙÈ˜ ÂÈ¯ÂÈÚ‹ÛÂÈ˜ Ó· ·ÔÏ‡Ô˘Ó ÚÔÛˆÈ-
Îfi, ¯ˆÚ›˜ ÙËÓ ¿‰ÂÈ· ÙË˜ Î˘‚¤ÚÓËÛË˜. ∫·ıÈÂÚÒıËÎÂ ÂÏ¿¯ÈÛÙÔ fiÚÈÔ ËÌÂÚÔÌÈÛı›Ô˘, ÙÔ
ÔÔ›Ô ¤ÚÂÂ Ó· ÙËÚËıÂ› ·fi ÙÔ˘˜ ÂÚÁÔ‰fiÙÂ˜. µÂÏÙÈÒıËÎ·Ó ÔÈ Û˘ÏÏÔÁÈÎ¤˜ Û˘Ì‚¿ÛÂÈ˜
Î·È ÛÂ ÔÏÏÔ‡˜ ÎÏ¿‰Ô˘˜ Î·ıÈÂÚÒıËÎÂ ÂÏ¿¯ÈÛÙÔ Î·ÙÒÙ·ÙÔ ËÌÂÚÔÌ›ÛıÈÔ. √È ÂÚÁÔ‰ÔÙÈ-
Î¤˜ ÔÚÁ·ÓÒÛÂÈ˜ ‰˘ÛÊfiÚËÛ·Ó ÌÂ ÙËÓ ÂÚÁ·ÙÈÎ‹ ÔÏÈÙÈÎ‹ ÙÔ˘ ªÂÙ·Í¿.56 Ã·Ú·ÎÙËÚÈÛÙÈÎ‹
‹Ù·Ó Ë ÊÚ¿ÛË ÙÔ˘ ªÂÙ·Í¿ ÚÔ˜ ·˘ÙÔ‡˜: «‰ÒÛÙÂ Ï›Á· ÁÈ· Ó· ÛÒÛÂÙÂ Ù· ÔÏÏ¿».57 ∆Ô
Î·ıÂÛÙÒ˜ ÙÔ˘˜ ÚÔÛ¤ÊÂÚÂ ˆ˜ ·ÓÙ¿ÏÏ·ÁÌ· ÙËÓ Î·Ù¿ÚÁËÛË ÙˆÓ ·ÂÚÁÈÒÓ Î·È ÙÔÓ ÎÚ·-
ÙÈÎfi ¤ÏÂÁ¯Ô ÙÔ˘ Û˘Ó‰ÈÎ·ÏÈÛÌÔ‡. 

∆Ô ÚfiÁÚ·ÌÌ· ‰ËÌÔÛ›ˆÓ ¤ÚÁˆÓ Ô˘ ÂÊ·ÚÌfiÛÙËÎÂ ·fi ÙË ‰ÈÎÙ·ÙÔÚ›·, ·Ó Î·È ¤Ù˘-
¯Â Ó· ÌÂÈÒÛÂÈ ÙËÓ ·ÓÂÚÁ›·, ‹Ù·Ó ‚·ÛÈÎ¿ ÏËıˆÚÈÛÙÈÎfi Î·È Î·Ù¿ Û˘Ó¤ÂÈ· ·ÓÙÈÏ·˚Îfi.
∫·Ù·ÛÎÂ˘¿ÛÙËÎ·Ó Ó¤· ÓÔÛÔÎÔÌÂ›·, Î·È ·fi ¿Ô„Ë ·ÛÊ¿ÏÂÈ·˜, ÂÎÌË‰ÂÓ›ÛÙËÎÂ Ë ÚÔ-
Û¿ıÂÈ· ÙˆÓ ÂÏ¿¯ÈÛÙˆÓ ·Ó·ÙÚÔ¤ˆÓ ÙÔ˘ ÎÔÈÓˆÓÈÎÔ‡ Î·ıÂÛÙÒÙÔ˜. ∏ ÓÔÌÔıÂÛ›· ÁÈ·
ÙËÓ È·ÙÚÈÎ‹ ÂÚ›ı·Ï„Ë ÙˆÓ ÂÚÁ·ÙÒÓ ·Ô‰Â›¯ÙËÎÂ ÎÂÓ‹. ∏ ‰ÈÎÙ·ÙÔÚÈÎ‹ Î˘‚¤ÚÓËÛË ÌÔ-
ÚÂ› Ó· ‰ÈfiÚÈÛÂ ÙÚÈ·ÎfiÛÈÔ˘˜ ÁÈ·ÙÚÔ‡˜ ·ÏÏ¿ ‰ÂÓ ÙÔ˘˜ Ï‹ÚˆÓÂ Î·ÓÔÓÈÎ¿ Î·È ÁÈ’ ·˘Ùfi
ÔÏÏÔ› ·Ú·ÈÙ‹ıËÎ·Ó.58

ŒÓ·˜ ıÂÛÌfi˜ ÛÙÔÓ ÔÔ›Ô ¤‰ˆÛÂ È‰È·›ÙÂÚË ÛËÌ·Û›· Ë ‰ÈÎÙ·ÙÔÚ›·, ‹Ù·Ó Ë ı¤ÛÈÛË
ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ ·ÛÊ·Ï›ÛÂˆÓ, ÙÔ 1937. ∏ ·Í›· ·˘ÙÔ‡ ÙÔ˘ ıÂÛÌÔ‡ ‹Ù·Ó ÂÚÈÛÛfiÙÂÚÔ ‰˘-
ÓËÙÈÎ‹, ÁÈ·Ù› ÛÙËÓ ·Ú¯‹ ¤ÏÂÈ·Ó ÔÈ fiÚÔÈ ÁÈ· ÙË ¯ÚËÌ·ÙÔ‰fiÙËÛ‹ ÙÔ˘ Î·È Ë ·ÛÊ¿ÏÈÛË
ÙˆÓ ÂÚÁ·˙fiÌÂÓˆÓ ¤ÁÈÓÂ ÌÂ ·ÚÁfi Ú˘ıÌfi. ∏ ÎÔÈÓˆÓÈÎ‹ ·ÛÊ¿ÏÈÛË ÙÔ 1936 Î¿Ï˘ÙÂ ÌfiÓÔ
ÙÔ 15% ÂÚ›Ô˘ ÙÔ˘ ÏËı˘ÛÌÔ‡.59

¶ÔÏÏÔ› ˘ÔÛÙËÚ›˙Ô˘Ó ˆ˜ Ô ªÂÙ·Í¿˜ ›‰Ú˘ÛÂ ÙÈ˜ ÎÔÈÓˆÓÈÎ¤˜ ·ÛÊ·Ï›ÛÂÈ˜. ∞˘Ùfi
·ÔÙÂÏÂ› ·Ó·ÎÚ›‚ÂÈ·, Î·È Ì¿ÏÈÛÙ· ÛÂ ·˘Ù‹ ‚·Û›ÛÙËÎ·Ó ·ÎfiÌ· Î·È ıÂˆÚ›Â˜ ÁÈ· ÙÔ ¯·-
Ú·ÎÙ‹Ú· ÙÔ˘ Î·ıÂÛÙÒÙÔ˜ ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘. ∂Í¿ÏÏÔ˘ Ô‡ÙÂ Î·È Ô ›‰ÈÔ˜ Ô ªÂÙ·Í¿˜
‰ÈÂÎ‰›ÎËÛÂ ÙËÓ ·ÙÚfiÙËÙ· ÙÔ˘ Û¯ÂÙÈÎÔ‡ ÓfiÌÔ˘. ∏ ÔÈÎÂÈÔÔ›ËÛË ¤ÁÈÓÂ ÛÙ·‰È·Î¿ ·fi
ÙÔ˘˜ ˘ÌÓËÙ¤˜ ÙÔ˘ Î·ıÂÛÙÒÙÔ˜. ¶Ú¤ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ Ë ÂÈÛËÁËÙÈÎ‹ ¤ÎıÂÛË ÙÔ˘ ÓÔÌÔ-
Û¯Â‰›Ô˘ ÁÈ· ÙËÓ ›‰Ú˘ÛË ÙÔ˘ π.∫.∞. „ËÊ›ÛÙËÎÂ ÙÔ 1932, ·fi ÙËÓ Î˘‚¤ÚÓËÛË µÂÓÈ˙¤ÏÔ˘.
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√ ÚfiÏÔ˜ ÙÔ˘ ÎÚ¿ÙÔ˘˜ ÌÂÙ·‚Ï‹ıËÎÂ ·fi ·˘ÙfiÓ ÙÔ˘ Ê‡Ï·Î· ÛÂ ÂÎÂ›ÓÔÓ ÙÔ˘ ÎÚ¿ÙÔ˘˜
ÚfiÓÔÈ·˜. √ ÏfiÁÔ˜ ‹Ù·Ó fiÙÈ ÔÈ ÎÔÈÓˆÓÈÎ¤˜ ·ÛÊ·Ï›ÛÂÈ˜ ·ÔÙÂÏÔ‡Û·Ó ÚÔÏËÙÈÎfi Ì¤-
ÙÚÔ ÁÈ· ÙËÓ ‰È·Ê‡Ï·ÍË ÙÔ˘ Î·ıÂÛÙÒÙÔ˜ Î·È ÙËÓ ÚfiÏË„Ë ÙÔ˘ ÎÔÌÌÔ˘ÓÈÛÌÔ‡.60 ∆ËÓ
·Ó·ÁÎ·ÈfiÙËÙ· ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ ·ÛÊ·Ï›ÛÂˆÓ ÁÈ· ÙÔ˘˜ ÂÚÁ·˙fiÌÂÓÔ˘˜ Â›¯Â ÙÔÓ›ÛÂÈ Ô ∞Ï.
¶··Ó·ÛÙ·Û›Ô˘, ÛÙÈ˜ 27 ∞ÚÈÏ›Ô˘ 1936, ÛÙËÓ ·ÁfiÚÂ˘Û‹ ÙÔ˘ ÛÙË µÔ˘Ï‹ Î·Ù¿ ÙÈ˜ ÚÔ-
ÁÚ·ÌÌ·ÙÈÎ¤˜ ‰ËÏÒÛÂÈ˜ ªÂÙ·Í¿. ŒÏÂÁÂ ˆ˜, ÂÓÒ Â›¯Â „ËÊÈÛÙÂ› ÓÔÌÔÛ¯¤‰ÈÔ Î·È ·fi
ÙÔ˘˜ ºÈÏÂÏÂ˘ı¤ÚÔ˘˜ Î·È ·fi ÙÔ˘˜ §·˚ÎÔ‡˜, Ë ÔÏÈÙÈÎ‹ ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ ·ÛÊ·Ï›ÛÂˆÓ
‰ÂÓ ÂÊ·ÚÌÔ˙fiÙ·Ó.61 √È ÎÔÈÓˆÓÈÎ¤˜ ·ÛÊ·Ï›ÛÂÈ˜ ‰ÂÓ ‹Ù·Ó ÚÔÛÊÔÚ¿ ÙÔ˘ ªÂÙ·Í¿ ÚÔ˜
ÙÔ˘˜ ÂÚÁ·˙fiÌÂÓÔ˘˜, fiˆ˜ ÙÈ˜ ·ÚÔ˘Û›·˙Â Ë ÚÔ·Á¿Ó‰· ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜, ·ÏÏ¿ Î·Ù¿-
ÎÙËÛË ÙË˜ ›‰È·˜ ÙË˜ ÂÚÁ·ÙÈÎ‹˜ Ù¿ÍË˜. 

∆· ÎÂÊ¿Ï·È· ÙÔ˘ π.∫.∞. Ì·˙ÂÌ¤Ó· ·fi ÙÔ ˘ÛÙ¤ÚËÌ· ÙÔ˘ ÂÚÁ¿ÙË, Ù· ÂÈÛ¤Ú·ÙÙÂ Ë Î˘-
‚¤ÚÓËÛË ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ ÁÈ· ¤ÍÔ‰· Î˘Ú›ˆ˜ ÙÔ˘ ˘Ô˘ÚÁÂ›Ô˘ ∞ÛÊ·ÏÂ›·˜, ÌÂ ÂÈ‰ÈÎfi Ófi-
ÌÔ Ô˘ „‹ÊÈÛÂ, Î·È ÙË˜ ¤‰ÈÓÂ ÙÔ ‰ÈÎ·›ˆÌ· Ó· «‰·ÓÂ›˙ÂÙ·È» ÌÂÁ¿Ï· ÔÛ¿ ·fi Ù· ·ÛÊ·-
ÏÈÛÙÈÎ¿ Ù·ÌÂ›·. ŒÙÛÈ Ë ÌÂÁ·Ï‡ÙÂÚË ÎÔÈÓˆÓÈÎ‹ ÚÔÛÊÔÚ¿ ÙÔ˘ ªÂÙ·Í¿, Ô˘ ‹Ù·Ó Ë ÂÈ-
‚ÔÏ‹ ÙË˜ ˘Ô¯ÚÂˆÙÈÎ‹˜ ÎÔÈÓˆÓÈÎ‹˜ ·ÛÊ¿ÏÈÛË˜, ·Ô‰Â›¯ıËÎÂ fiÙÈ ‹Ù·Ó ÌÈ· È‰È·›ÙÂÚË
ÂÈÎÂÚ‰‹˜ ÂÈ¯Â›ÚËÛË, Î·ıÒ˜ Ù· ÎÂÊ¿Ï·È· ÙˆÓ ·ÛÊ·ÏÈÛÙÈÎÒÓ ÔÚÁ·ÓÈÛÌÒÓ ¯ÚËÛÈÌÔ-
ÔÈ‹ıËÎ·Ó ÁÈ· Ó· ¯ÚËÌ·ÙÔ‰ÔÙ‹ÛÔ˘Ó ÙËÓ ·ÛÙ˘ÓÔÌ›· Î·È ÙËÓ ÚÔ·Á¿Ó‰· ÙÔ˘ Î·ıÂ-
ÛÙÒÙÔ˜ ‹ ÙÔ ÚfiÁÚ·ÌÌ· ÂÍÔÏÈÛÌÔ‡. ªÂ ÙÔ ÚfiÛ¯ËÌ· ÙË˜ ·ÁÔÚ¿˜ ·ÂÚÔÏ¿ÓˆÓ ÁÈ· ÙËÓ
ÂÓ›Û¯˘ÛË ÙË˜ ÂıÓÈÎ‹˜ ¿Ì˘Ó·˜, ÙÔ ‰ÈÎÙ·ÙÔÚÈÎfi Î·ıÂÛÙÒ˜ ‰‹ÌÂ˘ÛÂ Ù· ÎÂÊ¿Ï·È· ÙˆÓ
·ÛÊ·ÏÈÛÙÈÎÒÓ ÔÚÁ·ÓÈÛÌÒÓ. ∆Ô fiÛÔ „Â‡ÙÈÎÔ˜ ‹Ù·Ó Ô ÈÛ¯˘ÚÈÛÌfi˜ ÁÈ· ÙË ‰‹ıÂÓ ÂÓ›Û¯˘-
ÛË ÙË˜ ÂıÓÈÎ‹˜ ¿Ì˘Ó·˜ ·ÔÎ·Ï‡ÊıËÎÂ, fiÙ·Ó ÛÙÔÓ fiÏÂÌÔ ÌÂ ÙËÓ πÙ·Ï›· ‰ÂÓ ˘‹Ú¯Â Ô˘-
ÛÈ·ÛÙÈÎ‹ ·ÂÚÔÔÚÈÎ‹ ‹ ¿ÏÏË ·Ì˘ÓÙÈÎ‹ Î¿Ï˘„Ë. √È ÎÔÈÓˆÓÈÎ¤˜ ·ÛÊ·Ï›ÛÂÈ˜, Î·Ù¿ ÚÒ-
ÙÔ ÏfiÁÔ, ·ÔÙ¤ÏÂÛ·Ó ÌÈ· Ó¤· ÊÔÚÔÏÔÁ›· ÙÔ˘ ÂÚÁ·ÙÈÎÔ‡ ÂÈÛÔ‰‹Ì·ÙÔ˜.62

∏ ‰ËÌÈÔ˘ÚÁ›· ÙÔ˘ π.∫.∞., Ë ·Ú¿Ù·ÛË ÛÙ· ·ÁÚÔÙÈÎ¿ ¯Ú¤Ë, Ë ÚÔÛÙ·Û›· ÌÈ·˜ ÛÂÈÚ¿˜
‚ÈÔÙÂ¯ÓÈÎÒÓ Â·ÁÁÂÏÌ¿ÙˆÓ ÎÏ., ÛÂ Û˘Ó‰˘·ÛÌfi fiÙÈ ·fi ÙÔ 1934 Ì¤¯ÚÈ ÙÔ 1937 ˘‹ÚÍÂ
Î¿ÔÈ· ÁÂÓÈÎ‹ ¿ÓÔ‰Ô˜ ÙË˜ ·ÁÎfiÛÌÈ·˜ ÔÈÎÔÓÔÌ›·˜, ÚÔÎ·ÏÔ‡Û·Ó ÙËÓ ÂÓÙ‡ˆÛË fiÙÈ ÙÔ
‰ÈÎÙ·ÙÔÚÈÎfi Î·ıÂÛÙÒ˜ ¤‰ÂÈ¯ÓÂ ÌÂÁ¿ÏÔ ÂÓ‰È·Ê¤ÚÔÓ ÁÈ· ÙÔ˘˜ ÂÚÁ·˙fiÌÂÓÔ˘˜, ÙÔ˘˜ ÔÔ›-
Ô˘˜ fiÌˆ˜ ‰ÂÓ Î¤Ú‰ÈÛÂ. ∂ÎÂ›ÓÔ Ô˘ Î·Ù¿ÊÂÚÂ ‹Ù·Ó Ó· ·ÔÛ¿ÛÂÈ ÁÈ· ¤Ó· ‰È¿ÛÙËÌ· ÙËÓ
·ÓÂÎÙÈÎfiÙËÙ¿ ÙÔ˘˜ Î·È ÙËÓ ·ıËÙÈÎ‹ ÙÔ˘˜ ·Ó·ÌÔÓ‹.63 ∏ ÔÏÈÙÈÎ‹ Î·È Ë ÎÔÈÓˆÓÈÎ‹ Î·-
Ù¿ÛÙ·ÛË ‹Ù·Ó ÛÙÔ Û‡ÓÔÏfi ÙË˜ ‹ÚÂÌË Î·È ÔÌ·Ï‹, ÌÂÙ¿ ·fi Ù· ÁÂÁÔÓfiÙ· ÙË˜ 9Ë˜ ª·˝Ô˘.
∏ ÔÈÎÔÓÔÌ›· ÙË˜ ¯ÒÚ·˜ ‚ÚÈÛÎfiÙ·Ó ÛÂ ·Ó¿ÚÚˆÛË. √ ÎfiÛÌÔ˜ ‹ıÂÏÂ ËÛ˘¯›· Î·È ÔÌ·Ïfi-
ÙËÙ·, È‰›ˆ˜ ÌÂÙ¿ ÙÈ˜ ·Ó·ÛÙ·ÙÒÛÂÈ˜ Ô˘ Â›¯·Ó ÛËÌÂÈˆıÂ› ‡ÛÙÂÚ· ·fi ÙËÓ 1Ë ª·ÚÙ›Ô˘
1935. ¢ÂÓ ˘‹Ú¯Â Ë ·Ú·ÌÈÎÚ‹ Â·Ó·ÛÙ·ÙÈÎ‹ ‰È¿ıÂÛË ÛÂ Î¿ÔÈ· ·ÍÈfiÏÔÁË ÌÂÚ›‰· ÙÔ˘
ÏËı˘ÛÌÔ‡. ªfiÓÔ ÙÔ ∫.∫.∂. ‰È·Î·ÙÂ¯fiÙ·Ó ·fi ¤Í·ÚÛË Â·Ó·ÛÙ·ÙÈÎ‹˜ Ì·¯ËÙÈÎfiÙËÙ·˜,
‰›¯ˆ˜ fiÌˆ˜ ·˘Ùfi Ó· ÛËÌ·›ÓÂÈ Î›Ó‰˘ÓÔ ÛÔ‚·ÚfiÙÂÚË˜ ·Ó·Ù·Ú·¯‹˜.64

√ ªÂÙ·Í¿˜ ÚÔÛ¿ıËÛÂ Ó· ¿ÚÂÈ ÌÂ ÙÔ Ì¤ÚÔ˜ ÙÔ˘ Î·È ÙÔ˘˜ ·ÁÚfiÙÂ˜. °ÓÒÚÈ˙Â ‚¤-
‚·È· fiÙÈ Î·Ù¿ ÙÔ 1936 ÙÔ Û˘ÓÔÏÈÎfi ·ÁÚÔÙÈÎfi ¯Ú¤Ô˜ ÍÂÂÚÓÔ‡ÛÂ Ù· 13 ‰ÈÛÂÎ·ÙÔÌÌ‡ÚÈ·
‰Ú·¯Ì¤˜, fiˆ˜ ÁÓÒÚÈ˙Â Î·È Ô ÁÂˆÚÁfi˜ fiÙÈ Ë ˘ÂÚÂÚÁ·Û›· ÙÔ˘ ·ÔÚÚÔÊfiÙ·Ó ·fi ÙÔ˘˜
ÈÛÙˆÙ¤˜ ÙÔ˘. √ ·ÁÚfiÙË˜ Â›¯Â Î·Ù·ÛÙÂ› ¤Ó·˜ È‰ÈÔÎÙ‹ÙË˜ ÌfiÓÔ ·fi Ù˘ÈÎ‹ ¿Ô„Ë. ™Â
ÔÏÏ¤˜ ÂÚÈÊ¤ÚÂÈÂ˜ ÙË˜ ¯ÒÚ·˜ ÂÈÎÚ·ÙÔ‡ÛÂ, ˆ˜ Î·È ÙÔÓ fiÏÂÌÔ ÙÔ˘ 1940 Î·È ÌÂÙ¿, Ë
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Â›ÌÔÚÙË Î·ÏÏÈ¤ÚÁÂÈ·, Û‡ÛÙËÌ· Ô˘ ‹Ù·Ó Û˘ÁÁÂÓ¤˜ ÌÂ ÙÔ ÎÔÏÈÁÈÎfi. ªÚÔÛÙ¿ ÛÙÔÓ Î›Ó-
‰˘ÓÔ Ô˘ ÂÁÎ˘ÌÔÓÔ‡ÛÂ Ë Û˘ÓÂÈ‰ËÙÔÔ›ËÛË ÙË˜ Î·Ù¿ÛÙ·ÛË˜ ·˘Ù‹˜ ·fi ÙÔ˘˜ ¯ˆÚÈÎÔ‡˜,
Ë ‰ÈÎÙ·ÙÔÚÈÎ‹ Î˘‚¤ÚÓËÛË, Ì¤Û· ÛÙ· Ï·›ÛÈ· ÙË˜ «Ï·˚Î›ÛÙÈÎË˜» ÔÏÈÙÈÎ‹˜ ÙË˜, ÂÍ‹ÁÁÂÈ-
ÏÂ ÛÙ· 1937 ÌÈ· ÛÂÈÚ¿ ·fi Â˘ÂÚÁÂÙÈÎ¿ Ì¤ÙÚ· ˘¤Ú ÙˆÓ ·ÁÚÔÙÒÓ, fiˆ˜ ‹Ù·Ó Ô ∞.¡.
677/1937. ªÂ ÙÔ ÓfiÌÔ ·˘ÙfiÓ Ú˘ıÌ›ÛÙËÎ·Ó Ù· ·ÁÚÔÙÈÎ¿ ¯Ú¤Ë, Ô˘ Â›¯·Ó Û˘Ó·ÊıÂ› ÙÔÓ
π·ÓÔ˘¿ÚÈÔ ÙÔ˘ 1935. ¢È·ÁÚ¿ÊËÎ·Ó fi¯È ÌfiÓÔ Ù· ¯Ú¤Ë ÚÔ˜ ÙËÓ ∞.∆.∂. ·ÏÏ¿ Î·È ÚÔ˜
ÙÔ˘˜ ÙÔÎÔÁÏ‡ÊÔ˘˜. ªÂ ÙËÓ ÔÏÈÙÈÎ‹ Ô˘ ·ÎÔÏÔ‡ıËÛÂ, Ô ªÂÙ·Í¿˜ ÂÈ¯Â›ÚËÛÂ Ó· ÛÙË-
Ú›ÍÂÈ ÙË ‰ÈÎÙ·ÙÔÚ›· Â› ·ÁÚÔÙÈÎÒÓ ÂÚÂÈÛÌ¿ÙˆÓ. ∏ Ú‡ıÌÈÛË fiÌˆ˜ Ô˘ Â¤ÊÂÚÂ Ô ÌÂÙ·-
ÍÈÎfi˜ ÓfiÌÔ˜ ‰ÂÓ ‹Ù·Ó ·Ú¿ ÌÈ· ·Ó·ÁÎ·›· ·Ú¤Ì‚·ÛË ÙÔ˘ ÎÚ¿ÙÔ˘˜ ÚÔ˜ ÙÔÓ ÛÎÔfi ÙË˜
‰È·ÈÒÓÈÛË˜ ÙˆÓ ˘·Ú¯Ô˘ÛÒÓ ·ÁÚÔÙÈÎÒÓ ‰ÔÌÒÓ.65

∆· Û˘ÛÙ‹Ì·Ù· ÎÔÈÓˆÓÈÎ‹˜ ÚfiÓÔÈ·˜ Î·È ÚÔÛÙ·Û›·˜ ˘ÈÔıÂÙ‹ıËÎ·Ó ÛÙËÓ ∂ÏÏ¿‰· ÌÂ
ÛËÌ·ÓÙÈÎ‹ ¯ÚÔÓÈÎ‹ ˘ÛÙ¤ÚËÛË, ¤Ó·ÓÙÈ ÙˆÓ ¿ÏÏˆÓ Â˘Úˆ·˚ÎÒÓ ÂıÓÒÓ. ∏ ‚·ı‡ÙÂÚË ·ÈÙ›·
ÁÈ’ ·˘Ùfi Ú¤ÂÈ Ó· ·Ó·˙ËÙËıÂ› ÛÙË ÁÂÓÈÎfiÙÂÚË ÔÈÎÔÓÔÌÈÎ‹ Î·È ÎÔÈÓˆÓÈÎ‹ ˘·Ó¿Ù˘ÍË,
Î·ıÒ˜ Î·È ÛÙËÓ Î·ı˘ÛÙÂÚËÌ¤ÓË ÂÎ‚ÈÔÌË¯¿ÓÈÛ‹ ÙË˜. ∏ ¯ÚÔÓÈÎ‹ Û˘Ó¿ÊÂÈ· ÌÂÙ·Í‡ ÙˆÓ Ì¤-
ÙÚˆÓ ÎÔÈÓˆÓÈÎ‹˜ ÚÔÛÙ·Û›·˜ Î·È ·ÛÊ¿ÏÈÛË˜ ·Ê’ ÂÓfi˜, Î·È ÙˆÓ ÎÔÈÓˆÓÈÎÒÓ ·ÁÒÓˆÓ
Ô˘ ÚÔËÁ‹ıËÎ·Ó ·Ê’ ÂÙ¤ÚÔ˘, Ô‰ËÁÔ‡Ó ÛÙË ‰È·›ÛÙˆÛË fiÙÈ ÔÈ ··Ú¯¤˜ ÙÔ˘ ÎÚ¿ÙÔ˘˜
ÚfiÓÔÈ·˜ ÛÙËÓ ∂ÏÏ¿‰· ‰ÂÓ Û˘Ó‰¤ÔÓÙ·È ÌÂ ÔÚÈÛÌ¤ÓÂ˜ Ì·ÎÚfiÓÔÂ˜ ·ÔÊ¿ÛÂÈ˜ ÌÈ·˜ ‰ÈÔ-
Ú·ÙÈÎ‹˜ Î·È ÚÔÔ‰Â˘ÙÈÎ‹˜ ÔÏÈÙÈÎ‹˜ ËÁÂÛ›·˜. ∞ÓÙ›ıÂÙ· ÂÈ‚Ï‹ıËÎ·Ó ÌÂÙ¿ ·fi ÛÎÏËÚÔ‡˜
Ì·ÎÚÔ¯ÚfiÓÈÔ˘˜ Î·È Â›ÌÔÓÔ˘˜ ÎÔÈÓˆÓÈÎÔ‡˜ Î·È Ù·ÍÈÎÔ‡˜ ·ÁÒÓÂ˜ ÙÔ˘ ÂÚÁ·ÙÈÎÔ‡ ÎÈÓ‹-
Ì·ÙÔ˜. ™ÙÈ˜ ·ÔÊ¿ÛÂÈ˜ ÙÔ˘ ÎÚ¿ÙÔ˘˜ ÁÈ· ÎÔÈÓˆÓÈÎ‹ ÔÏÈÙÈÎ‹, ÏfiÁÔ˘ ¯¿ÚË, ÛÙËÓ ›‰Ú˘ÛË
ÙÔ˘ π.∫.∞., Î˘ÚÈ¿Ú¯ËÛ·Ó ÛÎÔÈÌfiÙËÙÂ˜, fiˆ˜ Ë ¿Ì‚Ï˘ÓÛË ÙË˜ ÎÔÈÓˆÓÈÎ‹˜ ÔÍ‡ÙËÙ·˜ Î·È
¤ÓÙ·ÛË˜ Ô˘ ÂÈÎÚ·ÙÔ‡ÛÂ, Ë ·Ó·ÎÔ‡ÊÈÛË ÙË˜ ÂÚÁ·ÙÈÎ‹˜ Ù¿ÍË˜ Î·È Ù¤ÏÔ˜ Ë ·ÔÙÚÔ‹ ÌÂÏ-
ÏÔÓÙÈÎÒÓ ÎÈÓ‰‡ÓˆÓ ÁÈ· ÙÔ ÎÔÈÓˆÓÈÎfi Î·ıÂÛÙÒ˜, Ô˘ Û˘ÓÂ¿ÁÔÓÙ·Ó ÌÈ· Èı·Ó‹ ·‰È·-
ÊÔÚ›· ÙˆÓ Î˘‚ÂÚÓ‹ÛÂˆÓ ÁÈ· ÙÈ˜ Û˘Óı‹ÎÂ˜ ‰È·‚›ˆÛË˜ Î·È ÂÚÁ·Û›·˜ ÙˆÓ ÌÈÛıˆÙÒÓ. 

∏ «ÚÔÓÔËÙÈÎ‹» ÔÏÈÙÈÎ‹ ÙÔ˘ Î·ıÂÛÙÒÙÔ˜ ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘, ˆ˜ ÚÔ˜ ÙÔ˘˜ ·ÁÚfi-
ÙÂ˜ Î·È ÙÔ˘˜ ÂÚÁ·˙fiÌÂÓÔ˘˜, ·ÔÙÂÏÔ‡ÛÂ ¤ÎÊÚ·ÛË ÙË˜ ·ÙÂÚÓ·ÏÈÛÙÈÎ‹˜ Ï·˚ÎÈÛÙÈÎ‹˜
È‰ÂÔÏÔÁ›·˜ ÙÔ˘. ™Ùfi¯Ô Â›¯Â Ó· ·ÓÙÈÛÙ·ıÌ›ÛÂÈ ÙÈ˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ Î·È ÙËÓ
›ÂÛË ÙˆÓ Ï·˚ÎÒÓ ÛÙÚˆÌ¿ÙˆÓ, Ô˘ ‹‰Ë Â›¯Â ÂÎ‰ËÏˆıÂ›, ÙÈ˜ ·Ú·ÌÔÓ¤˜ ÙË˜ ·Ó¿ıÂÛË˜
ÙË˜ ÂÓÙÔÏ‹˜ Û¯ËÌ·ÙÈÛÌÔ‡ Î˘‚¤ÚÓËÛË˜ ÛÙÔÓ π. ªÂÙ·Í¿, ÌÂ ·ÂÚÁ›Â˜ Î·È Ù·Ú·¯¤˜ ÛÙÈ˜
fiÏÂÈ˜.66 ∆·˘Ùfi¯ÚÔÓ· fiÌˆ˜ Ô Û˘Ó‰˘·ÛÌfi˜ ÙˆÓ ·Ú·¿Óˆ Ì¤ÙÚˆÓ ÌÂ ÙËÓ ÔÏÈÙÈÎ‹ Î·-
Ù·›ÂÛË Î·È ÙËÓ ··ÁfiÚÂ˘ÛË ÙË˜ ÔÏÈÙÈÎ‹˜ Î·È ÙË˜ ·ÓÂÍ¿ÚÙËÙË˜ Û˘Ó‰ÈÎ·ÏÈÛÙÈÎ‹˜ ¤Î-
ÊÚ·ÛË˜ ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ, ÂÚÈfiÚÈ˙Â ÙÔ˘˜ ÌË¯·ÓÈÛÌÔ‡˜ ÙË˜ ·ÁÔÚ¿˜ ÙË˜ ÂÚÁ·ÙÈÎ‹˜ ‰‡-
Ó·ÌË˜, ı¤ÙÔÓÙ¿˜ ÙÔ˘˜ Î¿Ùˆ ·fi ÙÔÓ ¿ÌÂÛÔ ¤ÏÂÁ¯Ô ÙÔ˘ ÎÚ¿ÙÔ˘˜. 

™˘ÌÂÚ¿ÛÌ·Ù·

∆ËÓ ÂÚ›Ô‰Ô 1922-1939 Î·Ù¿ ÙËÓ ÔÔ›· ·ÛÎ‹ıËÎÂ ·fi ÙËÓ ÏÂ˘Ú¿ ÙÔ˘ ÎÚ¿ÙÔ˘˜ ÌÈ·
·ÚÂÌ‚·ÙÈÎ‹ ÔÏÈÙÈÎ‹, ·ÓÙÈÌÂÙˆ›ÛÙËÎ·Ó ‚·ÛÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ÙË˜ ÔÈÎÔÓÔÌ›·˜, fiˆ˜
‹Ù·Ó Ë ÂÁÎ·Ù¿ÛÙ·ÛË Î·È Ë ·ÔÎ·Ù¿ÛÙ·ÛË ÙˆÓ ÚÔÛÊ‡ÁˆÓ Î·È ÔÈ Û˘Ó¤ÂÈÂ˜ ÙË˜ ÎÚ›ÛË˜.
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√È ÎÔÈÓˆÓÈÎ¤˜ Û˘Óı‹ÎÂ˜ ‹Ù·Ó ··Ú¿‰ÂÎÙÂ˜ ÁÈ· ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ ÙÌ‹Ì· ÙÔ˘ ÏËı˘ÛÌÔ‡.
∏ ÎÔÈÓˆÓÈÎ‹ ‰È·Ì·ÚÙ˘Ú›· Ô˘ ÂÎ‰ËÏÒıËÎÂ, È‰È·›ÙÂÚ· Ï›ÁÔ ÚÈÓ ÙËÓ ÂÁÎ·ı›‰Ú˘ÛË ÙË˜
‰ÈÎÙ·ÙÔÚ›·˜, ‹Ù·Ó ·ÔÙ¤ÏÂÛÌ· ÙˆÓ ··Ú¿‰ÂÎÙˆÓ fiÚˆÓ ‰È·‚›ˆÛË˜. ŒÎÙÔÙÂ ‰ÂÓ ‹Ù·Ó
‰˘Ó·Ùfi Ó· ÂÎ‰ËÏˆıÂ› ÔÔÈ·‰‹ÔÙÂ ·ÓÙ›‰Ú·ÛË Ì¤Û· ÛÂ ¤Ó· ·˘Ù·Ú¯ÈÎfi Î·ıÂÛÙÒ˜. 

∏ Ó¤· ¤ÌÊ·ÛË, Ô˘ ‰fiıËÎÂ ·fi ÙË ‰ÈÎÙ·ÙÔÚ›· ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘, ÛÙÔ ÚfiÏÔ ÙÔ˘ ÎÚ¿-
ÙÔ˘˜ Û˘ÓÔ‰Â‡ÙËÎÂ ·fi Ó¤· ÓÔÌÔıÂÛ›· ÛÂ ‰È¿ÊÔÚ· ı¤Ì·Ù· fiˆ˜, ÎÔÈÓˆÓÈÎ‹ ·ÛÊ¿ÏÈÛË,
˘Ô¯ÚÂˆÙÈÎ‹ ‰È·ÈÙËÛ›· ÛÙÈ˜ ÂÚÁ·ÙÈÎ¤˜ ‰È·ÊÔÚ¤˜, ·Ó·ÎÔ‡ÊÈÛË ÙˆÓ ·ÁÚÔÙÒÓ ·fi Ù·
¯Ú¤Ë, Ë ÔÔ›· ÓÔÌÔıÂÛ›· ÛÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ ÂÚÈÙÒÛÂÈ˜ ˘‹ÚÍÂ ÚÔ˚fiÓ ÚÔÂÙÔÈÌ·-
Û›·˜ ÚÔËÁÔ‡ÌÂÓˆÓ Î˘‚ÂÚÓ‹ÛÂˆÓ, ÌÂ ÙË ‰È·ÊÔÚ¿ fiÙÈ ‰ÂÓ Â›¯Â ÂÊ·ÚÌÔÛÙÂ› ·fi ·˘Ù¤˜. 

∏ ÂÚÁ·ÙÈÎ‹ Î·È ÁÂÓÈÎfiÙÂÚ· Ë ÎÔÈÓˆÓÈÎ‹ ÔÏÈÙÈÎ‹ ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ ‰ÂÓ Â›Ó·È ‰˘Ó·Ùfi
Ó· ÂÍ·ÓÙÏËıÂ› ÛÂ ·˘Ù‹ ÙËÓ ÂÚÁ·Û›·. À¿Ú¯Ô˘Ó È‰È·ÈÙÂÚfiÙËÙÂ˜ Ô˘ ·ÊÔÚÔ‡Ó ÛÂ ·ÔÌÈ-
Ì‹ÛÂÈ˜ Ú·ÎÙÈÎÒÓ ÙˆÓ Ê·ÛÈÛÙÈÎÒÓ Î·ıÂÛÙÒÙˆÓ ÙË˜ ÂÔ¯‹˜ ·ÏÏ¿ Î·È Û˘Ó¤¯ÂÈÂ˜ ÌÂ
ÚÔ‰ÈÎÙ·ÙÔÚÈÎ¤˜ ·Ú·‰fiÛÂÈ˜.

∏ ÚËÙÔÚÂ›· ÚÔ˜ Ù· Î·ÙÒÙÂÚ· ÛÙÚÒÌ·Ù·, Ë ÔÔ›· ÂÓÛˆÌ¿ÙˆÓÂ, ÌÂÙ·Û¯ËÌ¿ÙÈ˙Â Î·È
ÚÔ¤Ù·ÛÛÂ Ù· ·ÈÙ‹Ì·Ù¿ ÙÔ˘˜, ·ÔÙÂÏÔ‡ÛÂ ‚·ÛÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙÔ˘ Î·ıÂÛÙÒÙÔ˜.
¶·Ú¿ ÙË ÚËÙÔÚÈÎ‹ ÙÔ˘ Î·ıÂÛÙÒÙÔ˜ ÁÈ· ÊÈÏÂÚÁ·ÙÈÎ‹ ÔÏÈÙÈÎ‹, Ô ‰ÈÎÙ¿ÙÔÚ·˜ ·Ú¤ÌÂÈÓÂ
ÚÔÛËÏˆÌ¤ÓÔ˜ ÛÙËÓ ˘ÂÚ¿ÛÈÛË ÙË˜ «·ÛÙÈÎ‹˜ Ù¿ÍË˜ Ú·ÁÌ¿ÙˆÓ». ∏ ÎÚ·ÙÈÎ‹ Ú‡ıÌÈÛË
·ÔÙÂÏÔ‡ÛÂ ÂÁÁ‡ËÛË ÁÈ· ÙËÓ ·Ó¿‰ÂÈÍË ÙÔ˘ È‰ÈˆÙÈÎÔ‡ ÎÂÊ·Ï·›Ô˘ ˆ˜ ÔÌfiÙÈÌÔ˘ ÂÙ·›ÚÔ˘
ÙË˜ Î˘‚¤ÚÓËÛË˜, ·ÚÎÂ› ·˘Ùfi Ó· ·Ú·¯ˆÚÔ‡ÛÂ ÔÚÈÛÌ¤Ó· ‰ÈÎ·ÈÒÌ·Ù· ÛÙËÓ ÂÚÁ·ÙÈÎ‹ Ù¿-
ÍË, ·ÊÔ‡ ‰È·Ï˘fiÙ·Ó ·Ú¿ÏÏËÏ· ÙÔ ÔÚÁ·ÓˆÌ¤ÓÔ ÂÚÁ·ÙÈÎfi Î›ÓËÌ·.67 ∂Ó‰ÂÈÎÙÈÎ¿, ÛÂ ¤Ó·
ÏfiÁÔ ÙÔ˘ ÙÔ 1936, Ô ªÂÙ·Í¿˜ ·Ó¤ÊÂÚÂ fiÙÈ ‚·ÛÈÎ‹ Î·ÙÂ‡ı˘ÓÛË ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜ ‹Ù·Ó Ë
·‰È¿ÎÔË ÊÚÔÓÙ›‰· ÁÈ· ÙË ÛÙÂÚ¤ˆÛË ÙÔ˘ ·ÛÙÈÎÔ‡ Î·ıÂÛÙÒÙÔ˜. ∞˘Ùfi ‚¤‚·È· ¤ÁÈÓÂ ÔÏÔ-
Ê¿ÓÂÚÔ Î·ı’ fiÏË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ‰ÈÎÙ·ÙÔÚ›·˜, ·ÊÔ‡ ˘‹ÚÍÂ ¤Ó·˜ Ú·ÁÌ·ÙÈÎfi˜ ·Ú¿-
‰ÂÈÛÔ˜ ÁÈ· Ù· ÌÂÁ¿Ï· ÎÂÊ·Ï·ÈÔÎÚ·ÙÈÎ¿ Û˘ÁÎÚÔÙ‹Ì·Ù·.68

§·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë fiÛ· ·Ó·Ê¤ÚıËÎ·Ó, Á›ÓÂÙ·È ÔÏÔÊ¿ÓÂÚÔ fiÙÈ, ·Ó ÔÈ ÌË-ÚÔÓÔÌÈ-
Ô‡¯Â˜ Ù¿ÍÂÈ˜ ÔÚÁ·ÓÒÓÔÓÙ·Ó ÔÏÈÙÈÎ¿ ÌÂ ·˘ÙfiÓÔÌÔ ÙÚfiÔ, ı· ÙÔ ¤Î·Ó·Ó fi¯È ÁÈ· Ó·
·Ó·ÙÚ¤„Ô˘Ó ÙÔÓ Î·ÈÙ·ÏÈÛÌfi, ·ÏÏ¿ ÂÚÈÛÛfiÙÂÚÔ ÁÈ· Ó· ·ÛÎ‹ÛÔ˘Ó ›ÂÛË ÁÈ· ÌÂ›ˆÛË
ÙˆÓ ·ÓÈÛÔÙ‹ÙˆÓ, ÔÈ ÔÔ›Â˜, fiˆ˜ ·ÚÔ˘ÛÈ¿Û·ÌÂ, ‹Ù·Ó ÔÏ‡ ¤ÓÙÔÓÂ˜. ∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ
ÛÙÔ˘˜ ÂÚÈÊÂÚÂÈ·ÎÔ‡˜ Î·ÈÙ·ÏÈÛÙÈÎÔ‡˜ Û¯ËÌ·ÙÈÛÌÔ‡˜, ÔÈ ·ÓÈÛfiÙËÙÂ˜ Â›Ó·È ÔÏ‡ ÌÂÁ·-
Ï‡ÙÂÚÂ˜ ·fi ·˘Ù¤˜ Ô˘ ˘¿Ú¯Ô˘Ó ÛÙÈ˜ ·Ó·Ù˘ÁÌ¤ÓÂ˜ ‰˘ÙÈÎ¤˜ ¯ÒÚÂ˜. √ ÂÚÁ·˙fiÌÂÓÔ˜
ÏËı˘ÛÌfi˜ Â›ÙÂ ÂÓÛˆÌ·ÙÒÓÂÙ·È ÛÙÈ˜ ÚÔ¸¿Ú¯Ô˘ÛÂ˜ ÔÏÈÙÈÎ¤˜ ÔÚÁ·ÓÒÛÂÈ˜ ÙˆÓ Î˘-
Ú›·Ú¯ˆÓ Ù¿ÍÂˆÓ, Â›ÙÂ, (fiÙ·Ó ·Ô‰ÂÈÎÓ‡ÂÙ·È fiÙÈ Ù¤ÙÔÈÂ˜ Ï‡ÛÂÈ˜ ‰ÂÓ Â›Ó·È ·ÔÙÂÏÂÛÌ·ÙÈ-
Î¤˜) Á›ÓÔÓÙ·È ·fiÂÈÚÂ˜ ‰ÈÎÙ·ÙÔÚÈÎÒÓ Ï‡ÛÂˆÓ, Ô˘ ¤¯Ô˘Ó Û·Ó ÛÙfi¯Ô ÙÔÓ ·ÔÎÏÂÈÛÌfi
ÙˆÓ Ì·˙ÒÓ ·fi ÙËÓ ÔÏÈÙÈÎ‹. √È ‰‡Ô ·˘ÙÔ› ÙÚfiÔÈ ÙÂ›ÓÔ˘Ó Ó· ÂÓ·ÏÏ¿ÛÛÔÓÙ·È, ¤¯ÔÓÙ·˜
Û·Ó ·ÒÙÂÚÔ ÛÎÔfi ÙÔÓ ¤ÏÂÁ¯Ô ÙË˜ Î·Ù¿ÛÙ·ÛË˜ ·fi ÙÈ˜ Î˘Ú›·Ú¯Â˜ Ù¿ÍÂÈ˜. 

∆Ô Î·ıÂÛÙÒ˜ ÙË˜ 4Ë˜ ∞˘ÁÔ‡ÛÙÔ˘ Û˘Ó¤¯ÈÛÂ ÙËÓ ÔÈÎÔÓÔÌÈÎ‹ ÔÏÈÙÈÎ‹ ÙˆÓ ÚÔÎ·Ùfi-
¯ˆÓ ÙÔ˘, ÂÓÙÂ›ÓÔÓÙ·˜ ÙËÓ Î·Ù·›ÂÛË, ÔÏÈÙÈÎ‹ Î·È ÔÈÎÔÓÔÌÈÎ‹, ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ, ÚÔ-
Û·ıÒÓÙ·˜ Ù·˘Ùfi¯ÚÔÓ·, ÌÂ Ì¤ÙÚ· ÎÔÈÓˆÓÈÎ‹˜ ÔÏÈÙÈÎ‹˜ Î·È ÔÚÁ¿ÓˆÛË˜ ÙË˜ ·ÁÔÚ¿˜
ÂÚÁ·Û›·˜, Ó· ÂÏ¤Á¯ÂÈ ÙÈ˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ÙˆÓ ÂÚÁ·˙ÔÌ¤ÓˆÓ Î·È ·ÎfiÌ· Ó· ÙÔ˘˜ ÂÓÙ¿ÍÂÈ ÛÙÔ
Â‰›Ô ÂÈÚÚÔ‹˜ ÙË˜ È‰ÂÔÏÔÁ›·˜ ÙÔ˘. ªÔÚÔ‡ÌÂ Ó· ˘Ôı¤ÛÔ˘ÌÂ fiÙÈ Ë ÎÔÈÓˆÓÈÎ‹ ÔÏÈ-
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ÙÈÎ‹ ÙÔ˘ ªÂÙ·Í¿ ·ÔÙÂÏÔ‡ÛÂ ÌË¯·ÓÈÛÌfi ÂÍ·ÛÊ¿ÏÈÛË˜ Ï·˚Î‹˜ Û˘Ó·›ÓÂÛË˜ ÛÙËÓ Î·Ù¿Ú-
ÁËÛË ÙÔ˘ ÎÔÈÓÔ‚Ô˘ÏÂ˘ÙÈÛÌÔ‡. ∏ ÔÏÈÙÈÎ‹ ÙÔ˘ ÌÔÚÊ‹ ÙÔ˘ Â¤ÙÚÂ„Â Ó· ÚÔ¯ˆÚ‹ÛÂÈ ÛÂ
¿ÌÂÛÂ˜ ÌÔÚÊ¤˜ Î·Ù·›ÂÛË˜, Ô˘ Î·È ·˘Ù¤˜ fiÌˆ˜ Â›¯·Ó ·Ú¯›ÛÂÈ Ó· ÂÌÊ·Ó›˙ÔÓÙ·È ÚÈÓ
·fi ·˘Ùfi (ÌÂ ÙËÓ ÂÈÛ·ÁˆÁ‹ ÙÔ˘ π‰ÈÒÓ˘ÌÔ˘ ÙÔ 1929). 

∏ 4Ë ∞˘ÁÔ‡ÛÙÔ˘, ÛÙÈ˜ Û˘Óı‹ÎÂ˜ ÙˆÓ ÔÈÎÔÓÔÌÈÎÒÓ Î·È ÔÏÈÙÈÎÒÓ ÂÍÂÏ›ÍÂˆÓ ÙÔ˘ ªÂ-
ÛÔÔÏ¤ÌÔ˘, ‰ÂÓ ·ÔÙÂÏÂ› ·Ú¿ ÙË ÏÔÁÈÎ‹ Î·Ù¿ÏËÍË ÙË˜ fiÏË˜ ÂÍ¤ÏÈÍË˜ ÙË˜ ÔÈÎÔÓÔÌ›·˜
ÙÔ˘ ÓÂÔÂÏÏËÓÈÎÔ‡ ÎÚ¿ÙÔ˘˜ Î·È ÙˆÓ ÌÔÚÊÒÓ ‰È·Î˘‚¤ÚÓËÛ‹˜ ÙÔ˘. ™Â ÌÂÁ¿ÏÔ Ì¤ÙÚÔ, Ô
ÙÚfiÔ˜ ¿ÛÎËÛË˜ ÙË˜ ÂÍÔ˘Û›·˜ Î·È Ë ÔÈfiÙËÙ¿ ÙË˜, ÂÍ·ÚÙÒÓÙ·È ·fi ÙË ‰ÔÌ‹ Î·È ÙÈ˜ Û˘-
Ó‹ıÂÈÂ˜ ÙË˜ ÎÔÈÓˆÓ›·˜. ∂›Ó·È ·‰‡Ó·ÙÔ Ó· ·ÓÙÈÎÚÔ‡ÛÂÈ Î·ÓÂ›˜ ÙË Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙË˜
ÎÔÈÓˆÓÈÎ‹˜ ˙ˆ‹˜, ÙÔ˘ ÓÂ‡Ì·ÙÔ˜ ÙÔ˘ ÔÏÈÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜, ÙË˜ ·Í›·˜ ·˘ÙÒÓ Ô˘ Î˘-
‚ÂÚÓÔ‡Ó Î·È ÙË˜ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·˜ ÙË˜ ÎÚ·ÙÈÎ‹˜ ÌË¯·Ó‹˜. ∆Ô ÎÔÈÓÔ‚Ô˘ÏÂ˘ÙÈÎfi Û‡-
ÛÙËÌ·, Ô˘ ˘‹Ú¯Â ÚÈÓ ÂÈ‚ÏËıÂ› Ë ‰ÈÎÙ·ÙÔÚ›· ÙÔ˘ ªÂÙ·Í¿, ‰ÂÓ ‹Ù·Ó ÛÂ ı¤ÛË Ó· ‚Á¿-
ÏÂÈ ÙË ¯ÒÚ· ·fi ÙËÓ ÎÔÈÓˆÓÈÎ‹ ÎÚ›ÛË. ŒÙÛÈ, Î·Ù¿ ¤Ó· ÙÚfiÔ, Ë ÔÏÈÙÈÎ‹ Î·È ‰È·¯ÂÈÚÈ-
ÛÙÈÎ‹ ÎÚ›ÛË ÌÂÙÂÙÚ¿Ë ÛÂ ÎÚ›ÛË ÙÔ˘ ÔÏÈÙÂ‡Ì·ÙÔ˜, Ô˘ ¤ÊÂÚÂ ÙÂÏÈÎ¿ ÙËÓ ·ÏÈÓfiÚıˆ-
ÛË ÙË˜ ÌÔÓ·Ú¯›·˜ Î·È ÙÔÓ ªÂÙ·Í¿, ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· Ô‰ËÁËıÂ› Ë ¯ÒÚ· ÛÂ ÔÏÈÙÈÎ‹ Î·È
ÎÔÈÓˆÓÈÎ‹ ÛÙ·ÛÈÌfiÙËÙ·. 
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∞Ó¿Ï˘ÛË ÙË˜ ªÂÙ·ÊÔÚÈÎ‹˜ ∑‹ÙËÛË˜ ÁÈ· ÙÔÓ
ÀfiÁÂÈÔ ∞ÛÙÈÎfi ™È‰ËÚfi‰ÚÔÌÔ (ª∂∆ƒ√)

¢ËÌËÙÚ›Ô˘ ¢ËÌ‹ÙÚË˜
¶ÔÏÈÙÈÎfi˜ ªË¯·ÓÈÎfi˜
¢Ú. ™˘ÁÎÔÈÓˆÓÈÔÏfiÁÔ˜

¶ÂÚ›ÏË„Ë

™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›·, ·Ó·Ï‡ÂÙ·È Ë ÂÍ¤ÏÈÍË ÙÔ˘ ÌÂÙ·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÁÈ· ÙÔ ˘ÊÈ-
ÛÙ¿ÌÂÓÔ ‰›ÎÙ˘Ô ÌÂÙÚfi, ÌÂ ÛÙfi¯Ô ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙˆÓ ÛÙÔÈ¯Â›ˆÓ ÙË˜ ˙‹ÙËÛË˜, Ô˘ ı·
Ú¤ÂÈ Ó· Ï·Ì‚¿ÓÔÓÙ·È ˘fi„Ë ÛÙÔ Û¯Â‰È·ÛÌfi Î·È ÙË ‰È·ÛÙ·ÛÈÔÏfiÁËÛË ÙˆÓ ÛÙ·ıÌÒÓ,
ÙÔÓ Î·ıÔÚÈÛÌfi ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙÔ˘ ‰ÈÎÙ‡Ô˘, ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi
ÙˆÓ ‰È·‰ÈÎ·ÛÈÒÓ ‰È·¯Â›ÚÈÛË˜ Ï‹ıÔ˘˜ ÎÏ. ∂›ÛË˜, ÚÔÙÂ›ÓÂÙ·È Ë Î·ÙËÁÔÚÈÔÔ›ËÛË
ÙˆÓ ÛÙ·ıÌÒÓ ÌÂ ‚¿ÛË Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ˙‹ÙËÛË˜ Î·È ÎÚÈÙ‹ÚÈ· Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ
ÙË ¯ˆÚÔı¤ÙËÛË ÙˆÓ ÛÙ·ıÌÒÓ, Î·ıÒ˜ Î·È Ù· ÏÂÈÙÔ˘ÚÁÈÎ¿ Î·È ÔÏÂÔ‰ÔÌÈÎ¿ ¯·Ú·ÎÙËÚÈ-
ÛÙÈÎ¿ Ô˘ Û¯Â‰È¿ÛÙËÎ·Ó Ó· ÂÍ˘ËÚÂÙ‹ÛÔ˘Ó. ∆¤ÏÔ˜, Î·Ù·ÁÚ¿ÊÔÓÙ·È Û˘ÌÂÚ¿ÛÌ·Ù· ÁÈ·
ÙËÓ ·Ó·ÌÂÓfiÌÂÓË ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜, ÌÂ ÙËÓ ¤ÓÙ·ÍË ÙˆÓ Ó¤ˆÓ ÛÙ·ıÌÒÓ ÙÔÓ
∞‡ÁÔ˘ÛÙÔ ÙÔ˘ 2004.

Abstract

This paper analyzes a methodological approach to record and evaluate the
transportation demand for Metro network and also it is proposed a station classification
based on the demand characteristics. The metro network constitutes from two
underground lines (line 2 and line 3) that operate supplemental to line 1 (sub ground
metro) that serves the connection of North sub grounds to Piraeus port. The three lines
of metro and the tram (July 2004) will constitute the means of constant orbit network of
Athens feeding by busses in order to serve the transportation demand in Athens area. 

For the transportation demand characteristics assignment the analysis becomes to
time and space scale. Thus, for the transportation demand characteristics assignment of
metro network, it is analyzed the passenger variation per year for the whole network and
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for each station separately. Also, it is examined the monthly variation where it is assigned
typical periods that represent similar characteristics. Wherefore, it is assigned the hourly
variation and rush hours in a typical week for each typical period. This analysis allows the
station comparison and a classification to stations. 

As a result of the demand variation analysis separate five typical periods, the main of
them are the winter period (January to March and October to November) and the summer
period (May to July and September). April, August and December aren’t included in these
periods because they represent differences because of Easter vacancies, summer
vacancies and Christmas vacancies. (Diagram 7)

The daily transportation variation should be separate to two categories, the typical
working day and the weekend variation and it is assigned the peak hours per typical day
and typical period. According this analysis the station should be categorized to groups
based on the transportation demand characteristics. Stations in the center (Omonia,
Syntagma, Panepistimio) represent peak hours in the noon and afternoon, while the
faraway from center stations represent rush hours in the morning. The hourly passengers
flow variation has an importance susceptible by the location of the station in the network
and the land use in the influence zone of the station. Thus, the stations categorize as
central, terminal, transfer, and stations of local interest (table 6).

Central stations are located in the city center district where there is commercial land
use. The central stations represent rush hours in the noon in a typical working day and
during the working hours of shops in weekends. Transfer stations are stations with
connection to other means of constant orbit (subway, railway and in the future tram and
interurban railway). Terminal stations represent peak hours in the morning during the
typical working day and during the morning and the afternoon in the weekend. Dafni is
the station which represents the highest passengers among terminal stations because it
serves the south sub grounds. Local interest stations are stations that don’t belong to
previous categories and the hourly variation depends on land use and their location to the
metro network. Stations that serve home-based movements represent peak hours in the
morning and stations that serve other land use (hospitals, theatre, etc) represent more
smooth variations during the day. 

Finally it is estimated the transportation demand level of stations that are planning to
be added to metro network. In 2004 two stations, Doukissis Plakentias and Chalandri, will
be added in metro network. The station Chalandri is estimated to operate like local
interest station and serve the Chlandri municipality. The station Eth. Amyna is expected
to change category and will be assed to local interest station. 

§¤ÍÂÈ˜ - ∫ÏÂÈ‰È¿:

ÂÈ‚·ÙÈÎfi ¤ÚÁÔ, ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ·, Î·ÙËÁÔÚ›Â˜ ÛÙ·ıÌÒÓ 
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1. ∂ÈÛ·ÁˆÁ‹

√ ˘fiÁÂÈÔ˜ ·ÛÙÈÎfi˜ ÛÈ‰ËÚfi‰ÚÔÌÔ˜ (ÌÂÙÚfi), ·ÔÙÂÏÂ› ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ ÛÂ ¯ˆÚËÙÈÎfi-
ÙËÙ· Ì¤ÛÔ ·ÛÙÈÎÒÓ Ì·˙ÈÎÒÓ ÌÂÙ·ÊÔÚÒÓ, ÁÈ· ÙËÓ ÂÍ˘ËÚ¤ÙËÛË ÙˆÓ ·ÛÙÈÎÒÓ ÌÂÙ·ÎÈÓ‹-
ÛÂˆÓ. ∏ Î·Ù·ÛÎÂ˘‹ ÙÔ˘ ‰ÂÓ ··ÈÙÂ› ÂÎÙÂÙ·Ì¤ÓÂ˜ ·Ó·Î·Ù·Ù¿ÍÂÈ˜ ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜
fiÏË˜ (ÌÂ ÂÍ·›ÚÂÛË ÙÈ˜ ÂÚÈÔ¯¤˜ ÙˆÓ ÛÙ·ıÌÒÓ), ÛÂ Û¯¤ÛË ÌÂ ÙË ¯ˆÚÔı¤ÙËÛË ÙˆÓ ˘Ô-
ÏÔ›ˆÓ Ì¤ÛˆÓ ÛÙ·ıÂÚ‹˜ ÙÚÔ¯È¿˜ (ÙÚ·Ì, ÚÔ·ÛÙÈ·Îfi˜). ∂ÈÏ¤ÔÓ, ··ÈÙÂ› ÌÂÁ¿ÏË ÔÈ-
ÎÔÓÔÌÈÎ‹ Â¤Ó‰˘ÛË, Ô˘ ··ÈÙÂ› Ì·ÎÚÔ¯ÚfiÓÈÔ ¯ÚÔÓÔ‰È¿ÁÚ·ÌÌ· ˘ÏÔÔ›ËÛË˜. ∂ÙÛÈ,
·ÔÙÂÏÂ› ÌÈ· Ï‡ÛË ÁÈ· fiÏÂÈ˜ ÛÙÈ˜ ÔÔ›Â˜ Â›ÙÂ ‰Â ‰‡Ó·Ù·È Â›ÙÂ ‰ÂÓ Â›Ó·È ÂÈı˘ÌËÙ‹ Ë ‰˘-
Ó·ÌÈÎ‹ Â¤Ì‚·ÛË ÛÙÔ Â›Â‰Ô ÙË˜ ÂÈÊ¿ÓÂÈ·˜, Î·ıÒ˜ Î·È ÛÂ ÂÚÈÙÒÛÂÈ˜ fiÔ˘ ‰ÂÓ Â›-
Ó·È ‰˘Ó·Ùfi Ó· ÂÊ·ÚÌÔÛÙÔ‡Ó ÂÓ·ÏÏ·ÎÙÈÎ¤˜ ‚ÈÒÛÈÌÂ˜ Î·È ·ÔÙÂÏÂÛÌ·ÙÈÎ¤˜ Ï‡ÛÂÈ˜ ÁÈ· ÙË
Û˘ÁÎÔÈÓˆÓÈ·Î‹ ÂÍ˘ËÚ¤ÙËÛË ·ÍfiÓˆÓ ÌÂ ˘„ËÏ‹ ˙‹ÙËÛË ÁÈ· ·ÛÙÈÎ‹ ÌÂÙ·Î›ÓËÛË.

§·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë Ù· ÔÏÂÔ‰ÔÌÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ∞ı‹Ó·˜ fiˆ˜ ·˘Ù¿ Â›-
¯·Ó ‰È·ÌÔÚÊˆıÂ› ÛÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ ‰ÂÎ·ÂÙ›Â˜, Î·ıÒ˜ Î·È ÙÈ˜ ·Ó·ÌÂÓfiÌÂÓÂ˜ ÂÈÙÒ-
ÛÂÈ˜ ÛÙÈ˜ Î˘ÎÏÔÊÔÚÈ·Î¤˜ Û˘Óı‹ÎÂ˜, ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙËÓ ÏËı˘ÛÌÈ·Î‹ ·‡ÍËÛË, ÙÈ˜ ¯Ú‹-
ÛÂÈ˜ ÁË˜ Î·È ÙËÓ ÔÈÎÔÓÔÌÈÎ‹ ·Ó¿Ù˘ÍË, ˘ÈÔıÂÙ‹ıËÎÂ Ë ¿Ô„Ë (·Ú¯¤˜ ‰ÂÎ·ÂÙ›·˜ ’90) ÁÈ·
ÙËÓ Î·Ù·ÛÎÂ˘‹ Î·È ÏÂÈÙÔ˘ÚÁ›· ‰ÈÎÙ‡Ô˘ ˘fiÁÂÈÔ˘ ·ÛÙÈÎÔ‡ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘ (ªÂÙÚfi) ÛÙËÓ
Â˘Ú‡ÙÂÚË ÂÚÈÔ¯‹ ÙˆÓ ∞ıËÓÒÓ. ™‹ÌÂÚ· ÏÂÈÙÔ˘ÚÁÔ‡Ó ÂÚ›Ô˘ 17,3 km ˘fiÁÂÈÔ˘ ÛÈ‰Ë-
ÚÔ‰ÚfiÌÔ˘, fiÔ˘ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È 19 ÛÙ·ıÌÔ›. ™Ùfi¯Ô˜ Â›Ó·È ÙÔ 2020 Ë ·Ó¿Ù˘ÍË ÂÓfi˜
‰ÈÎÙ‡Ô˘ Ì‹ÎÔ˘˜ ÂÚ›Ô˘ 40 ¯ÈÏÈÔÌ¤ÙÚˆÓ, ÙÔ ÔÔ›Ô ı· Û˘Ó‰¤ÂÈ ÙËÓ fiÏË ÙË˜ ∞ı‹Ó·˜ ÌÂ
Ù· ÚÔ¿ÛÙÈ· ÙÔ˘ §ÂÎ·ÓÔÂ‰›Ô˘, ÙËÓ fiÏË ÙÔ˘ ¶ÂÈÚ·È¿ Î·È ÛËÌ·ÓÙÈÎÔ‡˜ fiÏÔ˘˜ ¤Ï-
ÍË˜/Á¤ÓÂÛË˜ ÌÂÙ·ÎÈÓ‹ÛÂˆÓ, fiˆ˜ Â›Ó·È ÙÔ ¢ÈÂıÓ¤˜ ∞ÂÚÔ‰ÚfiÌÈÔ. [1]

∆Ô ÌÂÙÚfi Î·ÏÂ›Ù·È Ó· ÂÍ˘ËÚÂÙ‹ÛÂÈ ÙË ‰È·ÚÎÒ˜ ·Ó·Ù˘ÛÛfiÌÂÓË ˙‹ÙËÛË ÁÈ· ÌÂÙ·-
ÊÔÚ¿ ÛÙÔ ÏÂÎ·ÓÔ¤‰ÈÔ. √È ÚÔ‰È·ÁÚ·Ê¤˜ Û¯Â‰È·ÛÌÔ‡ ÙˆÓ ˘Ô‰ÔÌÒÓ Î·È ÏÂÈÙÔ˘ÚÁ›·˜
ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜, Ú¤ÂÈ Ó· Î·ıÔÚ›˙ÔÓÙ·È ÌÂ ‚¿ÛË Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ˙‹ÙËÛË˜, Ô˘
Î·ÏÂ›Ù·È Ó· ÂÍ˘ËÚÂÙ‹ÛÂÈ. ∏ ÂÍ¤ÏÈÍË ÙË˜ ˙‹ÙËÛË˜ Î·È Ë ‰È·Î‡Ì·ÓÛ‹ ÙË˜ ·ÔÙÂÏÔ‡Ó ‚·-
ÛÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÙfiÛÔ ÌÂ ÙË ·ÚÂ¯fiÌÂÓË Û˘ÁÎÔÈÓˆÓÈ·Î‹ ÂÍ˘ËÚ¤-
ÙËÛË ÛÙÔ ÏÂÎ·ÓÔ¤‰ÈÔ fiÛÔ Î·È ÌÂ ÙË ‰È·ÛÙ·ÛÈÔÏfiÁËÛË ÙˆÓ ÛÙ·ıÌÒÓ Î·È ÂÁÎ·Ù·ÛÙ¿ÛÂ-
ˆÓ, ÙË ‰È·¯Â›ÚÈÛË ÙÔ˘ Ï‹ıÔ˘˜ ÛÙÈ˜ ·Ô‚¿ıÚÂ˜ Î·È ÙÔ˘˜ ÛÙ·ıÌÔ‡˜, ÙÔ ÚfiÁÚ·ÌÌ· ‰ÚÔ-
ÌÔÏÔÁ›ˆÓ, Ù· ÚfiÛıÂÙ· Ì¤ÙÚ· ÁÈ· ÙËÓ ÂÍ˘ËÚ¤ÙËÛË ÂÈ‚·ÙÒÓ, ÙË ÛÙÂÏ¤¯ˆÛË ÙˆÓ ÛÙ·ı-
ÌÒÓ ÌÂ ÚÔÛˆÈÎfi ÎÏ. 

™ÙË ·ÚÔ‡Û· ÂÚÁ·Û›·, ·Ó·Ù‡ÛÛÂÙ·È Ë ÌÂıÔ‰ÔÏÔÁÈÎ‹ ÚÔÛ¤ÁÁÈÛË ÁÈ· ÙËÓ Î·Ù·ÁÚ·-
Ê‹ Î·È ·ÍÈÔÏfiÁËÛË ÙË˜ ˙‹ÙËÛË˜ ÁÈ· ÙÔ ‰›ÎÙ˘Ô ÙÔ˘ ÌÂÙÚfi, ÚÔÙÂ›ÓÂÙ·È Ë Î·ÙËÁÔÚÈÔÔ›-
ËÛË ÙˆÓ ÛÙ·ıÌÒÓ ÌÂ ‚¿ÛË Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ Î·È ÙÂÎÌËÚÈÒÓÔÓÙ·È Û˘ÌÂÚ¿ÛÌ·Ù·
ÌÂ ‚¿ÛË ÙËÓ ÂÍ¤ÏÈÍË ÙË˜. 

∞Ó¿Ï˘ÛË ÙË˜ ªÂÙ·ÊÔÚÈÎ‹˜ ∑‹ÙËÛË˜ ÁÈ· ÙÔÓ ÀfiÁÂÈÔ ∞ÛÙÈÎfi ™È‰ËÚfi‰ÚÔÌÔ (ª∂∆ƒ√) 55



2. ¶ÚÔ¸Ôı¤ÛÂÈ˜ ÁÈ· ÙË ÃˆÚÔı¤ÙËÛË ¢ÈÎÙ‡Ô˘ ªÂÙÚfi 

∆Ô ÌÂÙÚfi Â›Ó·È Ô ·ÛÙÈÎfi˜ ÛÈ‰ËÚfi‰ÚÔÌÔ˜, Ô ÔÔ›Ô˜ Â›Ó·È Ï‹Úˆ˜ ·ÔÌÔÓˆÌ¤ÓÔ˜ ·fi
ÙËÓ ˘fiÏÔÈË Î˘ÎÏÔÊÔÚ›·. ∏ ˘Ô‰ÔÌ‹ ÙÔ˘ Â›Ó·È Â›ÙÂ ÛÂ ˘fiÁÂÈ· Â›ÙÂ ÛÂ ˘ÂÚ˘„ˆÌ¤ÓË
‰È·ÙÔÌ‹ ‹ ÔÚÈÛÌ¤ÓÂ˜ ÊÔÚ¤˜ (ÛÂ ÌÈÎÚ¿ ÙÌ‹Ì·Ù·) Î·È ÛÂ Â›ÁÂÈ· ÁÚ·ÌÌ‹, Ë ÔÔ›· Â›Ó·È
·ÔÌÔÓˆÌ¤ÓË ·fi ÙËÓ ·ÛÙÈÎ‹ Î˘ÎÏÔÊÔÚ›·. ∏ ·fiÛÙ·ÛË ÙˆÓ ÛÙ·ıÌÒÓ ÛÂ ÁÂÓÈÎ¤˜
ÁÚ·ÌÌ¤˜ Î˘Ì·›ÓÂÙ·È ÌÂÙ·Í‡ ÙˆÓ 400 Î·È 1000m, ÌÂ Ì¤ÛË ÙÈÌ‹ ÂÚ›Ô˘ Ù· 600m. ∏
ÂÌÔÚÈÎ‹ Ù·¯‡ÙËÙ· Î˘Ì·›ÓÂÙ·È ÌÂÙ·Í‡ ÙˆÓ 30 – 53 km/h Î·È ÙÔ Ì‹ÎÔ˜ ÙˆÓ Û˘ÚÌÒÓ ÌÂ-
Ù·Í‡ ÙˆÓ 70-150m, ÌÂ ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ· Ì¤¯ÚÈ Î·È 45.000 ÂÈ‚¿ÙÂ˜/ÒÚ·/Î·ÙÂ‡-
ı˘ÓÛË. [2]

∏ ÂÈÏÔÁ‹ ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ ªÂÙÚfi Û˘Ó‰˘¿˙ÂÈ ÙËÓ ˘„ËÏ‹ ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ·
ÙÔ˘ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘ ÌÂ ÙË ÁÚ‹ÁÔÚË, ·ÛÊ·Ï‹ Î·È ·ÍÈfiÈÛÙË ÂÍ˘ËÚ¤ÙËÛË È‰È·›ÙÂÚ· ÛÂ ÎÂ-
ÓÙÚÈÎ¤˜ ÂÚÈÔ¯¤˜ ÙË˜ fiÏË˜ fiÔ˘ Ë Î˘ÎÏÔÊÔÚÈ·Î‹ Û˘ÌÊfiÚËÛË ÂÌÔ‰›˙ÂÈ ÙËÓ ÔÌ·Ï‹
ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ¿ÏÏˆÓ Ì¤ÛˆÓ ÌÂÙ·ÊÔÚ¿˜. ∂›Ó·È ÊÈÏÈÎfi ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ ·ÊÔ‡ ‰ÂÓ
Â›Ó·È Ú˘ÔÁfiÓÔ Î·È Û˘Ì‚¿ÏÏÂÈ ·ÔÙÂÏÂÛÌ·ÙÈÎ¿ ÛÙËÓ ÌÂ›ˆÛË ÙË˜ Î˘ÎÏÔÊÔÚÈ·Î‹˜ Û˘Ì-
ÊfiÚËÛË˜ ÙˆÓ Ô‰ÈÎÒÓ ‰ÈÎÙ‡ˆÓ ¯ˆÚ›˜ Ó· ¤¯ÂÈ Î·ÌÈ¿ Â›ÙˆÛË ÛÙÔ ÔÈÎÈÛÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ
ÙË˜ fiÏË˜ ·ÊÔ‡ Ô ¯ÒÚÔ˜ Ô˘ ··ÈÙÂ›Ù·È ÁÈ· ÙË ¯ˆÚÔı¤ÙËÛË ÙÔ˘ ‰ÂÓ ·Ê·ÈÚÂ›Ù·È ·fi
ÙËÓ ÂÈÊ¿ÓÂÈ· ·Ó¿Ù˘ÍË˜ ÙË˜ fiÏË˜. 

∏ Î·Ù·ÛÎÂ˘‹ ÂÓfi˜ ‰ÈÎÙ‡Ô˘ ÌÂÙÚfi ÂÈÏ¤ÁÂÙ·È Î˘Ú›ˆ˜ ÁÈ· fiÏÂÈ˜ ÌÂÁ¤ıÔ˘˜ ÌÂÁ·Ï‡ÙÂ-
ÚÔ ·fi 1 ÂÎ·ÙÔÌÌ‡ÚÈÔ Î·ÙÔ›ÎÔ˘˜. ™ÙÔ˘˜ ›Ó·ÎÂ˜ Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó, ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÙÔ
ÏËı˘ÛÌÈ·Îfi Ì¤ÁÂıÔ˜ fiÏÂˆÓ Ô˘ ÏÂÈÙÔ˘ÚÁÔ‡Ó Û˘ÛÙ‹Ì·Ù· ÌÂÙÚfi Î·ıÒ˜ Î·È Ô ‚·ıÌfi˜
Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ·fi ÙÔ˘˜ Î·ÙÔ›ÎÔ˘˜.

¶›Ó·Î·˜ 1. ¶ÚÔ¸Ôı¤ÛÂÈ˜ Î·È ÚÔÛ‰ÔÎÒÌÂÓË ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ· 

ÁÈ· ÙË ¯ˆÚÔı¤ÙËÛË – ÂÈÏÔÁ‹ Û˘ÛÙ‹Ì·ÙÔ˜ ÌÂÙÚfi, ·Ó¿ÏÔÁ· ÙÔ Ì¤ÁÂıÔ˜ ÙË˜ fiÏË˜. [3]

¶›Ó·Î·˜ 2. ∆Â¯ÓÈÎ¤˜ ÚÔ‰È·ÁÚ·Ê¤˜ Û˘ÚÌÒÓ ÁÈ· ÙÔ Û‡ÛÙËÌ· ÙÔ˘ ªÂÙÚfi. [4]

∂ÌÔÚÈÎ‹ ∞ÔÛÙ¿ÛÂÈ˜ ¶Ï¿ÙÔ˜ ª‹ÎÔ˜ 
™‡ÛÙËÌ· ∆·¯‡ÙËÙ· ™Ù¿ÛÂˆÓ √¯‹Ì·ÙÔ˜ ™˘ÚÌÔ‡

(Km/h) (m) (m) (m)

∂Ï·ÊÚ‡ ªÂÙÚfi 
(Light Rail Train)

25 -30 500 - 800 2,10 - 2,70 60 - 90

ÀfiÁÂÈÔªÂÙÚfi 30 - 35 500 - 1.000 2,60 - 3,20 70 - 150

™‡ÛÙËÌ·
∂Ó‰ÂÈÎÓ˘fiÌÂÓÔ ª¤ÁÂıÔ˜ ¶fiÏÂˆÓ ªÂÙ·ÊÔÚÈÎ‹ πÎ·ÓfiÙËÙ·

(ÛÂ ¯ÈÏÈ¿‰Â˜ Î·ÙÔ›ÎÔ˘˜) (ÂÈ‚¿ÙÂ˜/ÒÚ·/Î·ÙÂ˘ı.)

∂Ï·ÊÚ‡ ªÂÙÚfi 
(Light Rail Train)

500 - 1.000 8.000 - 25.000

ªÂÙÚfi > 1.000 10.000 - 45.000
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™ËÌ·ÓÙÈÎfi ÌÂÈÔÓ¤ÎÙËÌ· ÙÔ˘ ˘fiÁÂÈÔ˘ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘ Â›Ó·È ÙÔ ˘„ËÏfi ÎfiÛÙÔ˜ Î·Ù·-
ÛÎÂ˘‹˜ Î·È Û˘ÓÙ‹ÚËÛË˜ Î·ıÒ˜ Î·È Ù· ˘„ËÏ¿ Ì¤ÙÚ· ·ÛÊ·ÏÂ›·˜ ÁÈ· ÙËÓ ·ÛÊ·Ï‹ (safety)
ÏÂÈÙÔ˘ÚÁ›·. °È’ ·˘Ùfi ÙÔ ÏfiÁÔ ·ÔÙÂÏÂ› È‰È·›ÙÂÚ· ÛËÌ·ÓÙÈÎ‹ ·fiÊ·ÛË Ë ÂÈÏÔÁ‹ ÂÓfi˜
Û˘ÛÙ‹Ì·ÙÔ˜ ÌÂÙÚfi ÁÈ· ÙË Û˘ÁÎÔÈÓˆÓÈ·Î‹ ÂÍ˘ËÚ¤ÙËÛË ÌÈ·˜ fiÏË˜ Î·È ÂÈÏ¤ÁÂÙ·È ÛÂ
ÂÚÈÙÒÛÂÈ˜ Ô˘ ˘¿Ú¯ÂÈ ˘„ËÏ‹ ˙‹ÙËÛË ÁÈ· ÌÂÙ·Î›ÓËÛË Î·È ‰ÂÓ ÌÔÚÔ‡Ó Ó· ˘ÈÔıÂÙË-
ıÔ‡Ó ·ÍÈfiÈÛÙÂ˜ ÔÈÎÔÓÔÌÈÎ¿ ÊıËÓfiÙÂÚÂ˜ ÂÓ·ÏÏ·ÎÙÈÎ¤˜ Ï‡ÛÂÈ˜ ÛÙËÓ ÂÈÊ¿ÓÂÈ·, (ÙÚ·Ì,
ÏÂˆÊÔÚÂ›· ÎÏ). ∂Ó‰ÂÈÎÙÈÎ¿, ÛÙÔÓ ÂfiÌÂÓÔ ›Ó·Î·, ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È fiÏÂÈ˜ ÛÙÈ˜ ÔÔ›-
Â˜ ÏÂÈÙÔ˘ÚÁÔ‡Ó Û˘ÛÙ‹Ì·Ù· ÌÂÙÚfi.

¶›Ó·Î·˜ 3. ™˘ÛÙ‹Ì·Ù· Ì·˙ÈÎ‹˜ ÌÂÙ·ÊÔÚ¿˜ 

Î·È Ë ¯Ú‹ÛË ÙÔ˘˜ ·Ó¿ÏÔÁ· ÌÂ ÙÔ Ì¤ÁÂıÔ˜ ÙË˜ fiÏË˜. [2]

3. ™‡ÓÙÔÌË ¶ÂÚÈÁÚ·Ê‹ ÙÔ˘ ¢ÈÎÙ‡Ô˘ ªÂÙÚfi ÙË˜ ∞ı‹Ó·˜

∆Ô ˘ÊÈÛÙ¿ÌÂÓÔ ‰›ÎÙ˘Ô ÙÔ˘ ÌÂÙÚfi ·ÔÙÂÏÂ›Ù·È ·fi ‰˘Ô ˘fiÁÂÈÂ˜ ÁÚ·ÌÌ¤˜, ÙÈ˜ ÁÚ·Ì-
Ì¤˜ 2 Î·È 3, ÔÈ ÔÔ›Â˜ ÏÂÈÙÔ˘ÚÁÔ‡Ó Û˘ÌÏËÚˆÌ·ÙÈÎ¿ ÌÂ ÙË ÁÚ·ÌÌ‹ ÙÔ˘ ÂÈÊ·ÓÂÈ·ÎÔ‡
·ÛÙÈÎÔ‡ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘ (°Ú·ÌÌ‹ 1) Ë ÔÔ›· ÂÍ˘ËÚÂÙÂ› ÙË Û‡Ó‰ÂÛË ÙˆÓ µÔÚÂ›ˆÓ ÚÔ·-
ÛÙ›ˆÓ ÌÂ ÙÔ ÏÈÌ¿ÓÈ ÙÔ˘ ¶ÂÈÚ·È¿. ∏ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ˘fiÁÂÈˆÓ ÁÚ·ÌÌÒÓ 2 Î·È 3, Á›ÓÂÙ·È
˘fi ÙËÓ Â˘ı‡ÓË ÙË˜ ∞ÙÙÈÎfi ªÂÙÚfi ∂Ù·ÈÚÂ›· §ÂÈÙÔ˘ÚÁ›·˜ (∞ª∂§ ∞∂), ÂÓÒ ·ÓÙ›ÛÙÔÈ-
¯· Ë Â› ÙÔ ÏÂ›ÛÙÔÓ ÂÈÊ·ÓÂÈ·Î‹ ÁÚ·ÌÌ‹ ·ÛÙÈÎÔ‡ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘, ‚Ú›ÛÎÂÙ·È ˘fi ÙÔÓ
¤ÏÂÁ¯Ô ÙˆÓ ∏ÏÂÎÙÚÈÎÒÓ ™È‰ËÚÔ‰ÚfiÌˆÓ ∞ıËÓÒÓ ¶ÂÈÚ·ÈÒ˜ (∏™∞¶ ∞∂). 

√È ÙÚÂÈ˜ ÁÚ·ÌÌ¤˜ ·ÛÙÈÎÔ‡ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘ Î·È ·fi ÙÔÓ πÔ‡ÏÈÔ ÙÔ˘ 2004 Î·È ÙÔ ÙÚ·Ì,
ı· ·ÔÙÂÏÔ‡Ó ÙÔ ‰›ÎÙ˘Ô Ì¤ÛˆÓ ÛÙ·ıÂÚ‹˜ ÙÚÔ¯È¿˜ ÙË˜ ÚˆÙÂ‡Ô˘Û·˜. ∆· Ì¤Û· ÛÙ·ıÂÚ‹˜
ÙÚÔ¯È¿˜ ı· ·ÔÙÂÏÔ‡Ó, ÏfiÁˆ ÙË˜ ÌÂÁ¿ÏË˜ ¯ˆÚËÙÈÎfiÙËÙ¿˜ ÙÔ˘˜, ÙÔÓ ÎÔÚÌfi ÙÔ˘ ‰ÈÎÙ‡Ô˘
ª¤ÛˆÓ ª·˙ÈÎ‹˜ ªÂÙ·ÊÔÚ¿˜ (ªªª), fiÔ˘ ı· ÙÚÔÊÔ‰ÔÙÔ‡ÓÙ·È ·fi Ù· ˘fiÏÔÈ· Ì¤-
Û· Ì·˙ÈÎ‹˜ ÌÂÙ·ÊÔÚ¿˜ (ıÂÚÌÈÎ¿ Î·È ËÏÂÎÙÚÔÎ›ÓËÙ· ÏÂˆÊÔÚÂ›·) ÌÂ ÛÙfi¯Ô ÙËÓ ÂÍ˘ËÚ¤-
ÙËÛË ÙË˜ ˙‹ÙËÛË˜ ÁÈ· ÌÂÙ·Î›ÓËÛË ÛÙÔ ·ÛÙÈÎfi ÙÌ‹Ì· ÙË˜ ÚˆÙÂ‡Ô˘Û·˜. [5]

¶fiÏË
¶ÏËı˘ÛÌfi˜ ªÂÙ·ÊÔÚÈÎfi ∂Ù‹ÛÈÂ˜ ‰È·‰ÚÔÌ¤˜

(ÛÂ ÂÎ·ÙÔÌ. ÙÔ 1991) ª¤ÛÔ /ÂÈ‚¿ÙË

ªfiÛ¯· 8,0 §ÂˆÊ., ÙÚ·Ì, ÌÂÙÚfi 713

∆fiÎ˘Ô 11,6
§ÂˆÊ., ÙÚ·Ì, ÌÂÙÚfi, 

ÚÔ·ÛÙ. ™È‰ËÚ.
650

™ÂÔ‡Ï 8,7 §ÂˆÊ., ÌÂÙÚfi 457

ªÔ˘¤ÓÔ˜ ∞¸ÚÂ˜ 9,0 §ÂˆÊÔÚÂ›·, ÌÂÙÚfi 248

∆ÔÚfiÓÙÔ 2,8 §ÂˆÊ., ÙÚ·Ì, ÌÂÙÚfi 200

¶ÂÎ›ÓÔ 8,7 §ÂˆÊ., ÌÂÙÚfi 107

™ÈÎ¿ÁÔ 6,8
§ÂˆÊ., ÌÂÙÚfi, 
ÚÔ·ÛÙ. ™È‰ËÚ.

101
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™ÙÔ ¢È¿ÁÚ·ÌÌ· 1 ·ÂÈÎÔÓ›˙ÂÙ·È ÙÔ ˘ÊÈÛÙ¿ÌÂÓÔ Î·È ÚÔ‚ÏÂfiÌÂÓÔ ‰›ÎÙ˘Ô (2006)
ÙÔ˘ ÌÂÙÚfi ÙË˜ ∞ı‹Ó·˜:

¢È¿ÁÚ·ÌÌ· 1. ∞ÂÈÎfiÓÈÛË ÁÚ·ÌÌ‹˜ 1 (∏™∞¶), Î·ıÒ˜ Î·È ÙÔ˘ ˘ÊÈÛÙ¿ÌÂÓÔ˘ 
Î·È ÚÔ‚ÏÂfiÌÂÓÔ˘ (ÂÂÎÙ¿ÛÂˆÓ) ‰ÈÎÙ‡Ô˘ ÙˆÓ °Ú·ÌÌÒÓ 2 & 3. [6]

™‹ÌÂÚ· ÙÔ ÌÂÙÚfi ÙË˜ ∞ı‹Ó·˜ ‰È·ı¤ÙÂÈ 19 ÛÙ·ıÌÔ‡˜, ÂÎ ÙˆÓ ÔÔ›ˆÓ: [6]

� ∆ÚÂÈ˜ ÛÙ·ıÌÔ› ·ÓÙ·fiÎÚÈÛË˜ (√ÌfiÓÔÈ·, ∞ÙÙÈÎ‹, ªÔÓ·ÛÙËÚ¿ÎÈ) ÌÂ ÙÔÓ ∏™∞¶.

� ŒÓ·˜ ÛÙ·ıÌfi˜ ÌÂÙÂÈ‚›‚·ÛË˜ ÌÂÙ·Í‡ ÙˆÓ ÁÚ·ÌÌÒÓ 2 Î·È 3 (™Ù·ıÌfi˜ ™˘ÓÙ¿ÁÌ·ÙÔ˜). 

� ¢ÂÎ·¤ÓÙÂ ÛÙ·ıÌÔ‡˜ Ô˘ ÂÍ˘ËÚÂÙÔ‡Ó ·ÔÎÏÂÈÛÙÈÎ¿ ÙÔ˘˜ ÂÈ‚¿ÙÂ˜ ÙÔ˘ ªÂÙÚfi.
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4. §ÂÈÙÔ˘ÚÁÈÎ¿ Ã·Ú·ÎÙËÚÈÛÙÈÎ¿ ™˘ÛÙ‹Ì·ÙÔ˜ 

∆Ô ˘ÊÈÛÙ¿ÌÂÓÔ ‰›ÎÙ˘Ô ÙÔ˘ ÌÂÙÚfi ÙË˜ ∞ı‹Ó·˜, ÂÍ˘ËÚÂÙÂ›Ù·È ·fi Û˘ÚÌÔ‡˜ ÙˆÓ 6 ‚·-
ÁÔÓÈÒÓ, fiÔ˘ Û˘ÓÔÏÈÎ¿ Â›Ó·È ‰È·ı¤ÛÈÌÔÈ 28 Û˘ÚÌÔ›. ∆Ô ÚÔ‚ÏÂfiÌÂÓÔ ÙÚÔ¯·›Ô ˘ÏÈÎfi
Ì¤¯ÚÈ ÙÔÓ ∞‡ÁÔ˘ÛÙÔ ÙÔ˘ 2004, ı· ·ÔÙÂÏÂ›Ù·È: [6]

❒ ∞fi ÙÔ˘˜ 28 ‹‰Ë ˘ÊÈÛÙ¿ÌÂÓÔ˘˜ Û˘ÚÌÔ‡˜ ÙˆÓ 6 ‚·ÁÔÓÈÒÓ

❒ ∞fi 7 Û˘ÚÌÔ‡˜ Ó¤·˜ ·Ú·Ï·‚‹˜ ‰ÈÏ‹˜ Ù¿ÛË˜ ÔÈ ÔÔ›ÔÈ ı· ÌÔÚÔ‡Ó Ó· ÂÍ˘ËÚÂ-
ÙÔ‡Ó ÙË ÁÚ·ÌÌ‹ ·fi ÙÔ ÛÙ·ıÌfi ¢Ô˘Î. ¶Ï·ÎÂÓÙ›·˜ ·fi/ÚÔ˜ ÙÔ ∞ÂÚÔ‰ÚfiÌÈÔ 

❒ ∞fi 7 Û˘ÚÌÔ‡˜ Ó¤·˜ ·Ú·Ï·‚‹˜ ÁÈ· ÙÔ ‰›ÎÙ˘Ô ÙˆÓ °Ú·ÌÌÒÓ 2 Î·È 3, ÁÈ· ÙËÓ ÂÍ˘-
ËÚ¤ÙËÛË ÙˆÓ ÂÂÎÙ¿ÛÂˆÓ Ô˘ ı· ¤¯Ô˘Ó ÔÏÔÎÏËÚˆıÂ› ÙÔ 2006.

∏ Ì¤ÁÈÛÙË Ù·¯‡ÙËÙ· ÙˆÓ Û˘ÚÌÒÓ Â›Ó·È 80 ¯ÈÏÈfiÌÂÙÚ· ·Ó¿ ÒÚ·. ∏ ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·-
ÓfiÙËÙ· ˘ÔÏÔÁ›˙ÂÙ·È ÛÂ ÂÚ›Ô˘ 1.030 ÂÈ‚¿ÙÂ˜ ·Ó¿ Û˘ÚÌfi ÙˆÓ 6 Ô¯ËÌ¿ÙˆÓ (5 ÂÈ‚¿-
ÙÂ˜/Ì2). ∏ ˆÚÈ·›· ¯ˆÚËÙÈÎfiÙËÙ· ·Ó¿ Î·ÙÂ‡ı˘ÓÛË ÁÚ·ÌÌ‹˜, ˘ÔÏÔÁ›˙ÂÙ·È ·fi ÙË ÌÂÙ·-
ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ· ÙˆÓ Û˘ÚÌÒÓ (ÂÈ‚¿ÙÂ˜/Û˘ÚÌfi) Î·È ÙË Ì¤ÁÈÛÙË ‰˘Ó·Ù‹ Û˘¯ÓfiÙËÙ· ‰È¤-
ÏÂ˘ÛË Û˘ÚÌÒÓ ÛÙË ‰È¿ÚÎÂÈ· ÙË˜ ÒÚ·˜ (Û˘ÚÌÔ›/ÒÚ·). ªÂ ‰Â‰ÔÌ¤ÓÔ fiÙÈ Ë Ì¤ÁÈÛÙË ¯ÚÔ-
ÓÔ·fiÛÙ·ÛË Û˘ÚÌÒÓ (ÏfiÁÔ ÂÚÈÔÚÈÛÌÒÓ ÛÙË ÛËÌ·ÙÔ‰fiÙËÛË Î·È ÙËÓ ·ÚÔ¯‹ ÂÓ¤ÚÁÂÈ·˜)
ÛÙÔ Û‡ÓÔÏÔ ÙÔ˘ ˘ÊÈÛÙ¿ÌÂÓÔ˘ ‰ÈÎÙ‡Ô˘ ÌÂÙÚfi Â›Ó·È 3 ÏÂÙ¿, ÚÔÎ‡ÙÂÈ fiÙÈ ÂÎÙÂÏÔ‡ÓÙ·È
Î·Ù¿ Ì¤ÁÈÛÙÔ 20 ‰ÚÔÌÔÏfiÁÈ· ·Ó¿ ÙÌ‹Ì· ÁÚ·ÌÌ‹˜. ∂ÔÌ¤Óˆ˜, Ë Ì¤ÁÈÛÙË ˆÚÈ·›· ¯ˆÚË-
ÙÈÎfiÙËÙ· (ÛÙÈ˜ ÒÚÂ˜ ·È¯Ì‹˜) ·Ó¿ Î·ÙÂ‡ı˘ÓÛË ÁÚ·ÌÌ‹˜ (ÁÚ·ÌÌ¤˜ °2 Î·È °3 Û¯‹Ì·ÙÔ˜ 1)
Â›Ó·È ÂÚ›Ô˘ 21.000 ÂÈ‚¿ÙÂ˜ (20.600 ÂÈ‚./ÒÚ·). ∞ÓÙ›ÛÙÔÈ¯·, ÁÈ· ËÌÂÚ‹ÛÈ· ÏÂÈÙÔ˘Ú-
Á›· 18 ˆÚÒÓ (fiˆ˜ Û˘Ì‚·›ÓÂÈ Û‹ÌÂÚ·), Ë ¯ˆÚËÙÈÎfiÙËÙ· ÙÔ˘ ‰ÈÎÙ‡Ô˘ ·Ó¿ Î·ÙÂ‡ı˘ÓÛË
Â›Ó·È 370.800 ÂÈ‚¿ÙÂ˜/ËÌ¤Ú·. [6]

ŸÛÔÓ ·ÊÔÚ¿ ÛÙ· Ó¤· ÙÌ‹Ì·Ù· ÙÔ˘ ÌÂÙÚfi, Ù· ÔÔ›· ÌÂÚÈÎÒ˜ ÂÓÙ¿ÛÛÔÓÙ·È ÛÙÔ˘˜
√Ï˘ÌÈ·ÎÔ‡˜ ∞ÁÒÓÂ˜ 2004 Î·È Ï‹Úˆ˜ Ì¤¯ÚÈ ÙÔ 2006, ÈÛ¯‡Ô˘Ó Ù· ·Ú·¿Óˆ ‰Â‰ÔÌ¤-
Ó·, ÌÂ ÂÍ·›ÚÂÛË ÙÔ ÙÌ‹Ì· ÌÂÙ·Í‡ ÙˆÓ ÛÙ·ıÌÒÓ ∂ıÓÈÎ‹ ÕÌ˘Ó· – ¢Ô˘Î. ¶Ï·ÎÂÓÙ›·˜,
fiÔ˘ Ë ÂÏ¿¯ÈÛÙË ¯ÚÔÓÔ·fiÛÙ·ÛË ÌÂÙ·Í‡ ÙˆÓ Û˘ÚÌÒÓ Â›Ó·È 5 ÏÂÙ¿. [5] ∂ÙÛÈ, Ë ¯ˆÚËÙÈ-
ÎfiÙËÙ· ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ÁÈ· ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÙÌ‹Ì· ·Ó¿ Î·ÙÂ‡ı˘ÓÛË ÚÔÛÂÁÁ›˙ÂÈ ÙÔ˘˜
12.400 ÂÈ‚¿ÙÂ˜ ·Ó¿ ÒÚ· (12.360 ÂÈ‚./ÒÚ·) Î·È ÙÔ˘˜ 223.000 ÂÈ‚¿ÙÂ˜ ·Ó¿ ËÌ¤Ú·
(222.480 ÂÈ‚./ËÌ¤Ú·). 

∏ ¯ˆÚËÙÈÎfiÙËÙ· ÙÔ˘ ‰ÈÎÙ‡Ô˘ Î·È Ô ·ÚÈıÌfi˜ ÙˆÓ ··ÈÙÔ‡ÌÂÓˆÓ Û˘ÚÌÒÓ ÛÙÈ˜ ÒÚÂ˜
·È¯Ì‹˜, ‰ËÏ·‰‹ ÌÂ ¯ÚÔÓÔ·fiÛÙ·ÛË Û˘ÚÌÒÓ 3 ÏÂÙÒÓ, ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙÔ˘˜ ·Ú·Î¿Ùˆ
›Ó·ÎÂ˜: 
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¶›Ó·Î·˜ 4. ÃÚÔÓÔ·ÔÛÙ¿ÛÂÈ˜ Û˘ÚÌÒÓ Î·È ˆÚÈ·›· 

ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ· ‰ÈÎÙ‡Ô˘ ÛÙÈ˜ ÒÚÂ˜ ·È¯Ì‹˜. [6]

¶›Ó·Î·˜ 5. ∞·ÈÙ‹ÛÂÈ˜ ÛÂ Û˘ÚÌÔ‡˜ ·Ó¿ ÙÌ‹Ì· ‰ÈÎÙ‡Ô˘ ÙÔ˘ ªÂÙÚfi, 

ÛÂ Û¯¤ÛË ÌÂ ÙË ¯ÚÔÓÔ·fiÛÙ·ÛË ÙˆÓ Û˘ÚÌÒÓ. [6]

(*) ÂÊÂ‰ÚÈÎfi˜ Û˘ÚÌfi˜

5. ∂ÈÙÒÛÂÈ˜ ·fi ÙË §ÂÈÙÔ˘ÚÁ›· ÙÔ˘ ªÂÙÚfi ÛÙËÓ ∞ı‹Ó·

∆Ô Û‡ÛÙËÌ· ªÂÙÚfi Û˘Ó‰˘¿˙ÂÈ ÙËÓ ˘„ËÏ‹ ÌÂÙ·ÊÔÚÈÎ‹ ÈÎ·ÓfiÙËÙ· ÙÔ˘ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘
ÌÂ ÙË ÁÚ‹ÁÔÚË, ·ÛÊ·Ï‹ Î·È ·ÍÈfiÈÛÙË ÂÍ˘ËÚ¤ÙËÛË È‰È·›ÙÂÚ· ÛÂ ÎÂÓÙÚÈÎ¤˜ ÂÚÈÔ¯¤˜ ÙË˜
fiÏË˜, fiÔ˘ Ë Î˘ÎÏÔÊÔÚÈ·Î‹ Û˘ÌÊfiÚËÛË ÂÌÔ‰›˙ÂÈ ÙËÓ ÔÌ·Ï‹ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ¿ÏÏˆÓ
Ì¤ÛˆÓ ÌÂÙ·ÊÔÚ¿˜. ∂›Ó·È ÊÈÏÈÎfi ÚÔ˜ ÙÔ ÂÚÈ‚¿ÏÏÔÓ ·ÊÔ‡ ‰ÂÓ Â›Ó·È Ú˘ÔÁfiÓÔ Î·È
Û˘Ì‚¿ÏÏÂÈ ·ÔÙÂÏÂÛÌ·ÙÈÎ¿ ÛÙË ÌÂ›ˆÛË ÙË˜ Î˘ÎÏÔÊÔÚÈ·Î‹˜ Û˘ÌÊfiÚËÛË˜ ÙˆÓ Ô‰ÈÎÒÓ
‰ÈÎÙ‡ˆÓ ¯ˆÚ›˜ Ó· ¤¯ÂÈ Î·ÌÈ¿ Â›ÙˆÛË ÛÙÔ ÔÈÎÈÛÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ ÙË˜ fiÏË˜. ∆Ô ÌÔÓ·-
‰ÈÎfi ÌÂÈÔÓ¤ÎÙËÌ· ÙÔ˘ ˘fiÁÂÈÔ˘ ÛÈ‰ËÚÔ‰ÚfiÌÔ˘ Â›Ó·È ÙÔ ˘„ËÏfi ÎfiÛÙÔ˜ Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘,
Î·ıÒ˜ Î·È ÙÔ ÎfiÛÙÔ˜ ÏÂÈÙÔ˘ÚÁ›·˜ Î·È Û˘ÓÙ‹ÚËÛË˜ ÙÔ˘. 

∞fi ÙËÓ ¤Ó·ÚÍË ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ °Ú·ÌÌÒÓ 2 Î·È 3, Â›Ó·È Ê·ÓÂÚfi fiÙÈ ˘‹ÚÍ·Ó ÛÔ-
‚·Ú¤˜ ÔÈÎÔÓÔÌÈÎ¤˜ Î·È ÎÔÈÓˆÓÈÎ¤˜ ÂÈÙÒÛÂÈ˜, ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹ ÙˆÓ ∞ıËÓ·›ˆÓ.
ŒÙÛÈ, Û‹ÌÂÚ· ‰È·ÈÛÙÒÓÂÙ·È ÌÂ›ˆÛË ÙˆÓ ÂÈÛfi‰ˆÓ π.Ã ·˘ÙÔÎÈÓ‹ÙˆÓ ÛÙÔ Î¤ÓÙÚÔ ÙË˜

ÃÚÔÓÔ·fiÛÙ·ÛË ∞ÚÈıÌfi˜ ™˘ÚÌÒÓ ∞ÚÈıÌfi˜ ™˘ÚÌÒÓ
ÛÂ ÏÂÙ¿ °Ú·ÌÌ‹ 2 (°2) °Ú·ÌÌ‹ 3 (°3)

™‡ÓÔÏÔ

3 16 + 1 (*) 13 + 1 29 + 2(*)

5 10 + 1 9 + 1 19 + 2

10 5 + 1 5 + 1 10 + 2

15 4 + 1 3 + 1 7 + 2

20 3 + 1 3 + 1 6 + 2

∆Ì‹Ì· ÃÚÔÓÔ·fiÛÙ·ÛË
ª¤ÁÈÛÙË 

¢ÈÎÙ‡Ô˘ ªÂÙÚfi ÌÂÙ·Í‡ Û˘ÚÌÒÓ
ªÂÙ·ÊÔÚÈÎ‹ πÎ·ÓfiÙËÙ·

(ÂÈ‚¿ÙÂ˜/ÒÚ· & Î·ÙÂ‡ı˘ÓÛË)

°Ú·ÌÌ‹ 2 (°2)
∞Á.∞ÓÙÒÓÈÔ˜ – ∞Ï. ¶·Ó·ÁÔ‡ÏË˜

3 ÏÂÙ¿ 21.000 ÂÈ‚¿ÙÂ˜

°Ú·ÌÌ‹ 3 (°3)
ªÔÓ·ÛÙËÚ¿ÎÈ – ∂ıÓ. ÕÌ˘Ó· 

3 ÏÂÙ¿ 21.000 ÂÈ‚¿ÙÂ˜

°Ú·ÌÌ‹ 3 (°3)
∂ıÓ. ÕÌ˘Ó· – ¢Ô˘Î. ¶Ï·ÎÂÓÙ›·˜

5 ÏÂÙ¿ 12.400 ÂÈ‚¿ÙÂ˜
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∞ı‹Ó·˜ Î·È ·‡ÍËÛË ÙˆÓ ÂÈ‚È‚¿ÛÂˆÓ ÛÙ· Ì¤Û· Ì·˙ÈÎ‹˜ ÌÂÙ·ÊÔÚ¿˜, fiÔ˘ Û‡ÌÊˆÓ· ÌÂ
ÙÔÓ √∞™∞, ÁÈ· ÙÔ 2003, ·˘Ùfi ÂÎÙÈÌ¿Ù·È ÛÂ 250.000 Ó¤Ô˘˜ ÂÈ‚¿ÙÂ˜ ËÌÂÚËÛ›ˆ˜. ∞ÓÙ›-
ÛÙÔÈ¯·, Ë ÂÍÔÈÎÔÓfiÌËÛË ÂÓ¤ÚÁÂÈ·˜ ÂÎÙÈÌ¿Ù·È ÛÂ 335.000 ‰È·Ó˘fiÌÂÓ· ¯ÈÏÈfiÌÂÙÚ· ·Ó¿
ËÌ¤Ú·.[7]

6. ∞Ó¿Ï˘ÛË ªÂÙ·ÊÔÚÈÎ‹˜ ∑‹ÙËÛË˜

∫Ú›ÛÈÌÔ ÛÙÔÈ¯Â›Ô, ÛÙËÓ ÔÔÈ·‰‹ÔÙÂ ÙÂ¯ÓÈÎ‹ ·Ó¿Ï˘ÛË, ·ÔÙÂÏÂ› Ô Î·ıÔÚÈÛÌfi˜
ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙË˜ ˙‹ÙËÛË˜, Ô˘ Û˘Ó‰¤ÂÙ·È ¿ÌÂÛ· ÌÂ ÙÔ ÚÔÛ‰ÈÔÚÈÛÌfi ·Ú·-
Ì¤ÙÚˆÓ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙË Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘ ¯Ú‹ÛÙË – ÂÈ‚¿ÙË. ∆Ô ‰›ÎÙ˘Ô ÙÔ˘ ªÂ-
ÙÚfi, ·ÔÙÂÏÂ› ¤Ó· Û˘ÁÎÔÈÓˆÓÈ·Îfi Û‡ÛÙËÌ· ·ÓÔÈÎÙÔ‡ Ù‡Ô˘, fiÔ˘ Â›Ó·È ‰˘Ó·Ùfi Ó·
˘ÔÏÔÁÈÛÙÂ› Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÈÛÂÚ¯ÔÌ¤ÓˆÓ ÂÈ‚·ÙÒÓ ·Ó¿ ÛÙ·ıÌfi, ·ÏÏ¿ ‰ÂÓ Î·Ù·ÁÚ¿-
ÊÂÙ·È Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÍÂÚ¯fiÌÂÓˆÓ ·Ó¿ ÛÙ·ıÌfi. √ ˘ÔÏÔÁÈÛÌfi˜ ÙˆÓ ÂÈÛÂÚ¯ÔÌ¤ÓˆÓ
ÂÈ‚·ÙÒÓ, ˘ÔÏÔÁ›˙ÂÙ·È ·fi ÙÔ ¿ıÚÔÈÛÌ· ÙˆÓ ÂÈ‚·ÙÒÓ Ô˘ ÂÈÛ¤Ú¯ÔÓÙ·È ÛÂ ¤Ó· ÛÙ·ı-
Ìfi Î·È ¤¯Ô˘Ó ·Î˘ÚÒÛÂÈ ÂÈÛÈÙ‹ÚÈÔ ÛÙ· ·Î˘ÚˆÙÈÎ¿ ÌË¯·Ó‹Ì·Ù· ÙÔ˘ ªÂÙÚfi (∞ª∂§ ∞∂)
Î·È ÙÔ˘˜ ÂÈ‚¿ÙÂ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ¿ÏÏÔ˘ Ù‡Ô˘ ÂÈÛÈÙ‹ÚÈÔ, fiˆ˜ ÌËÓÈ·›· Î¿ÚÙ·
·ÂÚÈÔÚ›ÛÙˆÓ ‰È·‰ÚÔÌÒÓ, Î·ÙËÁÔÚ›Â˜ ÂÈ‚·ÙÒÓ fiÔ˘ ÂÈÙÚ¤ÂÙ·È Ë ÂÏÂ˘ı¤Ú· ‰È·Î›-
ÓËÛË ÛÙÔ Û‡ÛÙËÌ· ÎÏ. ª¤¯ÚÈ Û‹ÌÂÚ·, Ô ÂÈÏÂÁfiÌÂÓÔ˜ ÙÚfiÔ˜ ÂÏ¤Á¯Ô˘ ÙË˜ ÂÈÛfi‰Ô˘
ÛÙÔ Û‡ÛÙËÌ·, ‰ÂÓ ÂÈÙÚ¤ÂÈ ÙËÓ ·ÎÚÈ‚‹ Î·Ù·ÁÚ·Ê‹ ÙˆÓ ÂÈ‚·ÙÒÓ Ô˘ ÂÈÛ¤Ú¯ÔÓÙ·È ÛÙÔ
‰›ÎÙ˘Ô Î·È ¤¯Ô˘Ó:
� ·Î˘ÚÒÛÂÈ ÂÈÛÈÙ‹ÚÈÔ ÛÂ ·Î˘ÚˆÙÈÎ¿ ÌË¯·Ó‹Ì·Ù· ÙˆÓ ∏™∞¶ (ÛÙÔ˘˜ ÛÙ·ıÌÔ‡˜ ·ÓÙ·-

fiÎÚÈÛË˜ ‹ ÛÂ ÂÎ‰ÔÙ‹ÚÈ· ÛÂ ÛÙ·ıÌÔ‡˜ ÙË˜ °Ú·ÌÌ‹˜ 1), 
� ¯ÚËÛÈÌÔÔÈÔ‡Ó Î¿ÚÙ· ·ÂÚÈÔÚ›ÛÙˆÓ ‰È·‰ÚÔÌÒÓ ÙÔ˘ √∞™∞ 
� ÂÈ‚¿ÙÂ˜ Ô˘ «·Ú¿ÓÔÌ·» ‰ÂÓ ÏËÚÒÓÔ˘Ó ÂÈÛÈÙ‹ÚÈÔ,
� Î¿ÚÙÂ˜ ÂÏÂ˘ı¤Ú·˜ ‰È·Î›ÓËÛË˜ ÛÙÔ ‰›ÎÙ˘Ô (.¯. ÂÚÁ·˙fiÌÂÓÔÈ ∞ª∂§ ÎÏ)

ŒÙÛÈ, Ë ÂÎÙ›ÌËÛË ÙÔ˘ ÂÈ‚·ÙÈÎÔ‡ ÊfiÚÙÔ˘, ı· Ú¤ÂÈ Ó· ‚·Û›˙ÂÙ·È ÛÙÔÓ Î·Ù·ÁÂ-
ÁÚ·ÌÌ¤ÓÔ ·ÚÈıÌfi ÙˆÓ ·Î˘Úˆı¤ÓÙˆÓ ÂÈÛÈÙËÚ›ˆÓ Î·È ÛÂ ·Ú·‰Ô¯¤˜, ÔÈ ÔÔ›Â˜ ¤¯Ô˘Ó
ÚÔÎ‡„ÂÈ ·fi ‰ÂÈÁÌ·ÙÔÏËÙÈÎÔ‡˜ ÂÏ¤Á¯Ô˘˜ Î·È ·Ó·Ï‡ÔÓÙ·È ·Ú·Î¿Ùˆ: [8]

1. ™ÙÈ˜ ·Î˘ÚÒÛÂÈ˜ ÙˆÓ ÂÈÛÈÙËÚ›ˆÓ, ˘ÔÏÔÁ›˙ÂÙ·È 12% ÌÂ›ˆÛË ÁÈ· ÙÔ˘˜ ÂÈ‚¿ÙÂ˜ Ô˘
·Î˘ÚÒÓÔ˘Ó ÂÈÛÈÙ‹ÚÈÔ ÛÂ ·Î˘ÚˆÙÈÎ¿ ÌË¯·Ó‹Ì·Ù· ÙÔ˘ ªÂÙÚfi Î·È ÂÈ‚È‚¿˙ÔÓÙ·È ÛÙË
°Ú·ÌÌ‹ ÙˆÓ ∏™∞¶, ÛÙÔ˘˜ ÛÙ·ıÌÔ‡˜ √ÌfiÓÔÈ·, ∞ÙÙÈÎ‹ Î·È ªÔÓ·ÛÙËÚ¿ÎÈ. 

2. √È ·Î˘ÚÒÛÂÈ˜ ÂÈÛÈÙËÚ›ˆÓ ·Ó·Ê¤ÚÔÓÙ·È ÛÂ ·ÚÈıÌfi ÂÈÛÂÚ¯ÔÌ¤ÓˆÓ ÛÙÔ ‰›ÎÙ˘Ô. °È· Ó·
Û˘Ó‰ÂıÔ‡Ó ÌÂ ‰È·‰ÚÔÌ¤˜ ÌÂÙ·Í‡ ÙˆÓ ÁÚ·ÌÌÒÓ °2 Î·È °3, ÚÔÛ·˘Í¿ÓÔÓÙ·È Î·Ù¿
40%. ¢ËÏ·‰‹, ˘ÔÏÔÁ›˙ÂÙ·È fiÙÈ ÔÈ ÂÈ‚¿ÙÂ˜ Î¿ÓÔ˘Ó 1.4 ‰È·‰ÚÔÌ¤˜ (Î·Ù¿ Ì¤ÛÔ fiÚÔ)
·Ó¿ Ù·Í›‰È.

3. ∂ÎÙÈÌ¿Ù·È, fiÙÈ Î¿ıÂ Î¿ÙÔ¯Ô˜ ÌËÓÈ·›·˜ Î¿ÚÙ·˜ ·ÂÚÈÔÚ›ÛÙˆÓ ‰È·‰ÚÔÌÒÓ, Ú·ÁÌ·-
ÙÔÔÈÂ› (Î·Ù¿ Ì¤ÛÔ fiÚÔ) 45 ‰È·‰ÚÔÌ¤˜ ÌÂ ªÂÙÚfi ·Ó¿ Ì‹Ó·.
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4. ÀÔÏÔÁ›˙ÂÙ·È, 10% ÚÔÛ·‡ÍËÛË ÙÔ˘ ÊfiÚÙÔ˘, fiÛÔ ·ÊÔÚ¿ ÛÙÔ˘˜ ÂÈ‚¿ÙÂ˜ ¯ˆÚ›˜ ÂÈ-
ÛÈÙ‹ÚÈÔ (·Ú¿ÓÔÌ· ÌÂÙ·ÎÈÓÔ‡ÌÂÓÔÈ ÂÈ‚¿ÙÂ˜ Î·È ÂÈ‚¿ÙÂ˜ ÛÙÔ˘˜ ÔÔ›Ô˘˜ ÂÈÙÚ¤-
ÔÓÙ·È ÔÈ ‰ˆÚÂ¿Ó ÌÂÙ·ÎÈÓ‹ÛÂÈ˜ .¯. ÂÚÁ·˙fiÌÂÓÔÈ ÛÙÔ ÌÂÙÚfi, ÎÏ)

5. ∫·ıÔÚ›˙ÂÙ·È Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÚÁ¿ÛÈÌˆÓ ËÌÂÚÒÓ (WdayEquiv) ÙÔ˘ Ì‹Ó·, ˘ÔÏÔÁ›˙Ô-
ÓÙ·˜ ÙÈ˜ ÌË ÂÚÁ¿ÛÈÌÂ˜ Ì¤ÚÂ˜ ÙÔ˘ Ì‹Ó· .¯. ÙÔ ™¿‚‚·ÙÔ, ÙËÓ ∫˘ÚÈ·Î‹, ÙÈ˜ ·ÚÁ›Â˜ Î·È
ÙÈ˜ Ì¤ÚÂ˜ Ô˘ ˘¿Ú¯ÂÈ ·ÂÚÁ›· ÙÔ˘Ï¿¯ÈÛÙÔ ÁÈ· ÙË ÌÈÛ‹ Ì¤Ú·. ∞ÓÙ›ÛÙÔÈ¯·, ˘ÔÏÔÁ›-
˙ÂÙ·È Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÈ‚·ÙÒÓ ÙËÓ Ì¤ÛË ÂÚÁ¿ÛÈÌË Ì¤Ú· (∞ÓWday), fiÔ˘ Ô˘ ˘Ô-
ÏÔÁ›˙ÂÙ·È ·fi ÙÔ °ÂÓÈÎfi ™‡ÓÔÏÔ + 10% ÁÈ· ÙÔ˘˜ ÂÈ‚¿ÙÂ˜ ¯ˆÚ›˜ ÂÈÛÈÙ‹ÚÈÔ ·ÓËÁÌ¤-
ÓÔ ÛÙÔÓ ·ÚÈıÌfi ÙˆÓ ÈÛÔ‰‡Ó·ÌˆÓ ÂÚÁ¿ÛÈÌˆÓ ËÌÂÚÒÓ (WdayEquiv). 

ªÂ ‚¿ÛË ÙÈ˜ ·Ú·¿Óˆ ·Ú·‰Ô¯¤˜, ÚÔÛ‰ÈÔÚ›˙ÂÙ·È ÙÔ ÌÂÙ·ÊÔÚÈÎfi ¤ÚÁÔ ÙÔ˘ ÌÂÙÚfi,
ÙÔ ÔÔ›Ô ·Ó·Ï‡ÂÙ·È ÛÙÈ˜ ÂfiÌÂÓÂ˜ ·Ú·ÁÚ¿ÊÔ˘˜.

6.1. ∂Ù‹ÛÈ· ∞Ó¿Ï˘ÛË ∂È‚·ÙÈÎÔ‡ ŒÚÁÔ˘ 

°È· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ ˙‹ÙËÛË˜, ÙË˜ ¯ÚÔÓÈÎ‹˜ ÂÍ¤ÏÈÍË˜ ÙË˜ Î·ıÒ˜
Î·È ÙË Û˘Û¯¤ÙÈÛË ÌÂ ÙË ¯ˆÚËÙÈÎfiÙËÙ· ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜, ˘ÈÔıÂÙÂ›Ù·È Ë ¯ÚÔÓÈÎ‹ ÌÔÓ¿‰·
ÙÔ˘ ¤ÙÔ˘˜. ∂ÙÛÈ, Â›Ó·È ‰˘Ó·Ù‹ Ë Î·Ù·ÁÚ·Ê‹ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ÂÙ‹ÛÈ· ÂÍ¤-
ÏÈÍË ÙÔ˘ ÌÂÙ·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜, È‰È·›ÙÂÚ· ¯Ú‹ÛÈÌˆÓ Î˘Ú›ˆ˜ ÛÂ ÙÂ¯ÓÔÔÈ-
ÎÔÓÔÌÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜, ÁÈ· ·Ú¿‰ÂÈÁÌ· Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ÂÈ¯ÂÈÚËÛÈ·Î‹ ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘
Û˘ÛÙ‹Ì·ÙÔ˜, ÙËÓ ÏÔÁÈÛÙÈÎ‹ ·ÔÙ›ÌËÛË ÙˆÓ ÂÚ·ÁÌ¤ÓˆÓ ÙË˜ ‰ÈÔ›ÎËÛË˜, ÙËÓ ·ÔÏË-
ÚˆÌ‹ ‰·ÓÂ›ˆÓ, ÙËÓ ·Ó¿Ù˘ÍË ÛÂÓ·Ú›ˆÓ ÁÈ· ÙËÓ ·‡ÍËÛË ÎÂÚ‰ÒÓ Î·È ÙË ‚ÈˆÛÈÌfiÙËÙ· ÙË˜
ÏÂÈÙÔ˘ÚÁ›·˜ ÎÏ.

∏ ·Ó¿Ï˘ÛË ÙË˜ ÂÙ‹ÛÈ·˜ ÌÂÙ·ÊÔÚÈÎ‹˜ ‰È·Î‡Ì·ÓÛË˜ Î·È Ë Î·Ù·ÓÔÌ‹ ÙË˜ ·Ó¿ ÛÙ·ıÌfi,
·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙ· ‰È·ÁÚ¿ÌÌ·Ù· Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó: 

¢È¿ÁÚ·ÌÌ· 2. ∂Ù‹ÛÈ· ÂÍ¤ÏÈÍË ÌÂÙ·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ (·Î˘ÚÒÛÂÈ˜ ÂÈÛÈÙËÚ›ˆÓ) 
ÁÈ· ÙÔ ÌÂÙÚfi ÙË˜ ∞ı‹Ó·˜ [¶ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·: 8]
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¢È¿ÁÚ·ÌÌ· 3. ∞Î˘ÚÒÛÂÈ˜ ÂÈÛÈÙËÚ›ˆÓ ·Ó¿ ÛÙ·ıÌfi ÙÔ˘ ÌÂÙÚfi, 
ÁÈ· ÙÔ ¤ÙÔ˜ 2003. [¶ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·: 8]

∞fi ÙÔ ‰È¿ÁÚ·ÌÌ· 2, Â›Ó·È ÚÔÊ·Ó¤˜ fiÙÈ ÌÂÙ¿ ÙÔÓ ÚÒÙÔ ¯ÚfiÓÔ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘
Ì¤ÛÔ˘, ÙÔ ÌÂÙ·ÊÔÚÈÎfi ¤ÚÁÔ ÙÔ˘ ÌÂÙÚfi ·˘Í‹ıËÎÂ ÛËÌ·ÓÙÈÎ¿. ∏ ·‡ÍËÛË ÙÔ˘ ÂÈ‚·ÙÈÎÔ‡
¤ÚÁÔ˘ ÙÔ 2003, ÔÊÂ›ÏÂÙ·È ÛÙÔ ÁÂÁÔÓfi˜ fiÙÈ Û˘ÓÂ¯Ò˜ ·˘Í¿ÓÂÙ·È Ô ·ÚÈıÌfi˜ ÙˆÓ Ó¤ˆÓ ¯ÚË-
ÛÙÒÓ, Î·ıÒ˜ Î·È ÛÙËÓ ¤ÓÙ·ÍË Ó¤ˆÓ ÛÙ·ıÌÒÓ ÛÙÔ ‰›ÎÙ˘Ô. ∆ÔÓ›˙ÂÙ·È, fiÙÈ ÙÔÓ ª¿ÈÔ ÙÔ˘
2003 ÍÂÎ›ÓËÛÂ Ë ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ÛÙ·ıÌÔ‡ ªÔÓ·ÛÙËÚ¿ÎÈ, Ô˘ ·ÔÙÂÏÂ› ÛÙ·ıÌfi ·ÓÙ·fi-
ÎÚÈÛË˜ ÙÔ˘ ÌÂÙÚfi ÌÂ ÙÔ˘˜ ∏™∞¶ Î·È ÂÍ˘ËÚÂÙÂ› ÙÈ˜ ÌÂÙÂÈ‚È‚¿ÛÂÈ˜ ÙˆÓ ÂÈ‚·ÙÒÓ
·fi/ÚÔ˜ ÙË °Ú·ÌÌ‹ 3 ÙÔ˘ ÌÂÙÚfi (ÁÈ· ÙËÓ ÔÔ›· ÏÂÈÙÔ˘ÚÁÂ› ˆ˜ ÙÂÚÌ·ÙÈÎfi˜ ÛÙ·ıÌfi˜)
ÚÔ˜/·fi ÙË °Ú·ÌÌ‹ 1 (∏™∞¶). ∂›ÛË˜, ÂÍ˘ËÚÂÙÂ› ÂÚÈÔ¯‹ fiÔ˘ ·Ó·Ù‡ÛÛÔÓÙ·È ÛË-
Ì·ÓÙÈÎ¤˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜ ÂÌÔÚÈÎ¤˜, ‰ÈÔÈÎËÙÈÎ¤˜ Î·È ·Ó·„˘¯‹˜.

6.2. ªËÓÈ·›· ∞Ó¿Ï˘ÛË ∂È‚·ÙÈÎÔ‡ ŒÚÁÔ˘ 

∏ ÂÙ‹ÛÈ· ‰È·Î‡Ì·ÓÛË ÙË˜ ˙‹ÙËÛË˜ fiˆ˜ ·ÚÔ˘ÛÈ¿ÛÙËÎÂ ÛÙ· ·Ú·¿Óˆ ‰È·ÁÚ¿Ì-
Ì·Ù·, ·ÔÙÂÏÂ› ¯Ú‹ÛÈÌÔ ÛÙÔÈ¯Â›Ô Ô˘ Ì·˜ ·Ô‰›‰ÂÈ ÌÈ· ÂÔÙÈÎ‹ ÂÈÎfiÓ· ÁÈ· ÙËÓ ÂÍ¤ÏÈ-
ÍË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜, È‰È·›ÙÂÚ· ¯Ú‹ÛÈÌÔ Î˘Ú›ˆ˜ ÁÈ· ÔÈÎÔÓÔÌÈÎ¤˜ ‹ ÏÔÁÈÛÙÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜.

ÕÁÈỖ AÓÙÒÓÈỖ

™ÂfiÏÈ�
2.538.592

™Ù�ıÌfĩ §�Ú›ÛË̃
              1.953.014

MÂÙ�ÍÔ˘ÚÁÂ›Ô
         2.733.344

MÔÓ�ÛÙËÚ¿ÎÈ
         3.625.201

™˘ÁÁÚÔ‡-ºÈÍ
       3.217.954

ÕÁÈỖ Iˆ¿ÓÓË̃
1.316.873

AÙÙÈÎ‹
3.866.860

OÌfiÓÔÈ�
  13.337.092

¶�ÓÂÈÛÙ‹ÌÈÔ
  4.046.530

   E˘�ÁÁÂÏÈÛÌfĩ
3.220.133

  ™‡ÓÙ�ÁÌ�
6.764.767

 AÎÚfiÔÏË
1.092.260

N¤Ỗ KfiÛÌỖ
 2.382.637

¢¿ÊÓË
6.286.593

AÏ¤Í�Ó‰ÚỖ
¶�Ó�ÁÔ‡ÏË̃

  M¤Á�ÚÔ MÔ˘ÛÈÎ‹̃
2.589.534

  AÌÂÏfiÎËÔÈ
3.338.526

K�ÙÂ�¿ÎË
 1.955.976

¢Ô˘Î›ÛÛË̃
¶Ï�ÎÂÓÙ›�̃

X�Ï¿Ó‰ÚÈ
EıÓÈÎ‹ ÕÌ˘Ó�
    5.635.156

¶�ÓfiÚÌÔ˘
 2.718.987
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°È· ÙË Î·Ù·ÓfiËÛË ÙË˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÙˆÓ ¯ÚËÛÙÒÓ, ··ÈÙÂ›Ù·È ·Ó¿Ï˘ÛË ÌÂ ‚¿ÛË ÎÚÈ-
Ù‹ÚÈ· Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙÈ˜ ·ÓıÚˆÔÁÂÓÂ›˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜ Ô˘ ·Ó·Ù‡ÛÛÔÓÙ·È ÛÙËÓ
fiÏË, Û˘ÓÂÒ˜ ··ÈÙÂ›Ù·È ·Ó¿Ï˘ÛË ÛÂ ÌÈÎÚfiÙÂÚË ¯ÚÔÓÈÎ‹ ÌÔÓ¿‰·. 

∂ÙÛÈ, ÛÙÔ ‰Â‡ÙÂÚÔ Â›Â‰Ô ·Ó¿Ï˘ÛË˜, ÂÍÂÙ¿˙ÂÙ·È Ë ÌËÓÈ·›· ‰È·Î‡Ì·ÓÛË ÙË˜ ˙‹ÙË-
ÛË˜. ∏ ÂÍ¤ÏÈÍË ÙË˜ ÌËÓÈ·›·˜ ‰È·Î‡Ì·ÓÛË˜ ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙÔ ‰È¿ÁÚ·ÌÌ· 4 Ô˘ ·ÎÔ-
ÏÔ˘ıÂ›. ¶ÚÔÎÂÈÌ¤ÓÔ˘, Ó· ‰ÔıÂ› ÌÈ· Û˘ÁÎÚÈÙÈÎ‹ ÂÈÎfiÓ· ÁÈ· ÙËÓ ·Ó·ÌÂÓfiÌÂÓË ÂÍ¤ÏÈÍË ÙÔ˘
ÂÈ‚·ÙÈÎÔ‡ ¤ÚÁÔ˘ ÁÈ· ÙÔ ¤ÙÔ˜ 2004, ‰È·ı¤ÛÈÌ· Â›Ó·È ÌfiÓÔ Ù· ÛÙÔÈ¯Â›· ÙˆÓ ·Î˘ÚÒÛÂˆÓ
ÙˆÓ ÌËÓÒÓ π·ÓÔ˘·Ú›Ô˘ Î·È ºÂ‚ÚÔ˘·Ú›Ô˘ 2004 Î·È ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÔ ‰È¿ÁÚ·ÌÌ·
Ô˘ ·ÎÔÏÔ˘ıÂ›.

¢È¿ÁÚ·ÌÌ· 4. ∂ÎÙÈÌÒÌÂÓË ÌËÓÈ·›· ‰È·Î‡Ì·ÓÛË ÂÈÛÂÚ¯ÔÌ¤ÓˆÓ ÂÈ‚·ÙÒÓ 
(·Î˘ÚÒÛÂˆÓ ÂÈÛÈÙËÚ›ˆÓ) ÛÙÔ ÌÂÙÚfi ÁÈ· Ù· ¤ÙË 2000 –2003. [¶ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·: 8]

¢È¿ÁÚ·ÌÌ· 5. ∞ÚÈıÌfi˜ ÂÈÛÂÚ¯ÔÌ¤ÓˆÓ ÂÈ‚·ÙÒÓ (·Î˘ÚÒÛÂÈ˜ ÂÈÛÈÙËÚ›ˆÓ) 
ÁÈ· ÙÔ˘˜ Ì‹ÓÂ˜ π·ÓÔ˘¿ÚÈÔ Î·È ºÂ‚ÚÔ˘¿ÚÈÔ ÛÙ· ¤ÙË 2000 - 2004. [¶ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·: 8]
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∞fi ÙÔ ‰È¿ÁÚ·ÌÌ· 4, ·Ú·ÙËÚÂ›Ù·È ÌÂ›ˆÛË ÛÙËÓ ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË Î·Ù¿ ÙÔ˘˜ Î·ÏÔ-
Î·ÈÚÈÓÔ‡˜ Ì‹ÓÂ˜ ÌÂ ÎÔÚ‡ÊˆÛË ÙÔÓ Ì‹Ó· ∞‡ÁÔ˘ÛÙÔ, fiÔ˘ ·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ÌÈÎÚfiÙÂÚË
ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ ¤ÙÔ˘˜. ∫·Ù¿ ÙË Û¯Â‰fiÓ ÙÂÙÚ¿¯ÚÔÓË ÏÂÈÙÔ˘ÚÁ›·
ÙÔ˘ ªÂÙÚfi, Ô Ì‹Ó·˜ Ô˘ ·ÚÔ˘ÛÈ¿ÛÙËÎÂ Ë Ì¤ÁÈÛÙË ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË ‹Ù·Ó Ô ¢ÂÎ¤Ì‚ÚÈÔ˜
ÙÔ˘ 2003. ∞‡ÍËÛË ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙÔ ÌËÓ·›Ô ÊfiÚÙÔ ÂÈ‚·ÙÒÓ ÛÂ Û¯¤ÛË ÌÂ ÙÔ˘˜ ·ÓÙ›-
ÛÙÔÈ¯Ô˘˜ Ì‹ÓÂ˜ ÚÔËÁÔ‡ÌÂÓˆÓ ÂÙÒÓ ÌÂ ÂÍ·›ÚÂÛË ÙÔ ª¿ÚÙÈÔ, ÙÔ ª¿ÈÔ Î·È ÙÔÓ πÔ‡ÓÈÔ ÙÔ˘
2002 fiÔ˘ ÂÌÊ·Ó›ÛÙËÎÂ ÌÈÎÚ‹ ÌÂ›ˆÛË ÛÂ Û¯¤ÛË ÌÂ ÙÔ˘˜ ·ÓÙ›ÛÙÔÈ¯Ô˘˜ Ì‹ÓÂ˜ ÙÔ˘ 2001. 

∂ÎÙfi˜, fiÌˆ˜, ·fi ÙË Û˘ÓÔÏÈÎ‹ ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË ÙÔ˘ ‰ÈÎÙ‡Ô˘, ÂÓ‰È·Ê¤ÚÔÓ ·ÚÔ˘-
ÛÈ¿˙ÂÈ Î·È Ë ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË ÙˆÓ °Ú·ÌÌÒÓ 2 Î·È 3 ÍÂ¯ˆÚÈÛÙ¿. √ ÛÙ·ıÌfi˜ ÙÔ˘ ™˘-
ÓÙ¿ÁÌ·ÙÔ˜ ·ÚfiÏÔ Ô˘ ·Ó‹ÎÂÈ Î·È ÛÙÈ˜ ‰˘Ô ÁÚ·ÌÌ¤˜, ÌÔÚÔ‡ÌÂ Ó· ÙÔÓ ÂÓÙ¿ÍÔ˘ÌÂ ÛÙË
°Ú·ÌÌ‹ 2, Ï·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë ÙË ‰ÚÔÌÔÏfiÁËÛË ÙˆÓ Û˘ÚÌÒÓ.

¢È¿ÁÚ·ÌÌ· 6. ªËÓÈ·›· ÂÍ¤ÏÈÍË ÙˆÓ ÂÈÛÂÚ¯ÔÌ¤ÓˆÓ ÂÈ‚·ÙÒÓ ªÂÙÚfi (·Î˘ÚÒÛÂÈ˜), 
ÁÈ· ÙÔ ¤ÙÔ˜ 2003. [¶ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·: 8]

∞fi ÙÔ ·Ú·¿Óˆ ‰È¿ÁÚ·ÌÌ·, ·Ú·ÙËÚÂ›Ù·È fiÙÈ Ë ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË ÛÙË °Ú·ÌÌ‹ 2,
Â›Ó·È Û¯Â‰fiÓ ‰ÈÏ¿ÛÈ· ·fi ÙË °Ú·ÌÌ‹ 3. ∞˘Ùfi ÔÊÂ›ÏÂÙ·È ‰ÈfiÙÈ Î·Ù¿ ÛÙÔ˘˜ ˘ÔÏÔÁÈ-
ÛÌÔ‡˜ ıÂˆÚÔ‡ÌÂ fiÙÈ ÔÈ ·Î˘ÚÒÛÂÈ˜ ÙÔ˘ ™˘ÓÙ¿ÁÌ·ÙÔ˜, ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÂÍ’ ÔÏÔÎÏ‹ÚÔ˘
ÛÙË °Ú·ÌÌ‹ 2. ∞Ó ÂÍ·ÈÚ¤ÛÔ˘ÌÂ ÙÔ ÛÙ·ıÌfi ÙÔ˘ ™˘ÓÙ¿ÁÌ·ÙÔ˜, Ë ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË ÛÙË
°Ú·ÌÌ‹ 2 ·ÚÔ˘ÛÈ¿˙ÂÈ Ï›ÁÔ ˘„ËÏfiÙÂÚÔ ·ÚÈıÌfi ·Î˘ÚÒÛÂˆÓ, Î˘Ú›ˆ˜ ‰ÈfiÙÈ ÂÍ˘ËÚÂÙÔ‡-
ÓÙ·È ÔÈ ÎÂÓÙÚÈÎÔ› ÛÙ·ıÌÔ› √ÌfiÓÔÈ· Î·È ¶·ÓÂÈÛÙ‹ÌÈÔ, Ô˘ ·ÔÙÂÏÔ‡Ó ÛÙ·ıÌÔ‡˜ ÌÂ
˘„ËÏ‹ ˙‹ÙËÛË.

7. ∆˘ÈÎ¤˜ ¶ÂÚ›Ô‰ÔÈ ∞Ó¿Ï˘ÛË˜ ÙË˜ ∑‹ÙËÛË˜

∞fi ÙË ÌËÓÈ·›· ‰È·Î‡Ì·ÓÛË ÙË˜ ˙‹ÙËÛË˜, ÌÔÚÔ‡Ó Ó· ‰È·ÎÚÈıÔ‡Ó ÔÈ ¯ÚÔÓÈÎ¤˜ Â-
Ú›Ô‰ÔÈ, fiÔ˘ Ë ˙‹ÙËÛË ·ÚÔ˘ÛÈ¿˙ÂÈ fiÌÔÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Î·È Û˘Ó‰¤ÔÓÙ·È ÌÂ ·Ú·-

6.000.000

5.000.000

4.000.000

3.000.000

2.000.000

1.000.000

0

°Ú�ÌÌ‹ 2 °Ú�ÌÌ‹ 3

IA
N

º
E

B

M
A

P

A
¶

P

M
A

´O
™

IO
Y

N

IO
Y

§

A
Y

°

™
E

¶
T

O
K

T

N
O

E
M

¢
E

K

∞Ó¿Ï˘ÛË ÙË˜ ªÂÙ·ÊÔÚÈÎ‹˜ ∑‹ÙËÛË˜ ÁÈ· ÙÔÓ ÀfiÁÂÈÔ ∞ÛÙÈÎfi ™È‰ËÚfi‰ÚÔÌÔ (ª∂∆ƒ√) 65



Ì¤ÙÚÔ˘˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙË ÁÂÓÈÎfiÙÂÚË ÏÂÈÙÔ˘ÚÁ›· ÙË˜ fiÏË˜. √È ·Ú¿ÌÂÙÚÔÈ Ô˘
˘ÈÔıÂÙÔ‡ÓÙ·È, Â›Ó·È:

ñ ∆Ô Â›Â‰Ô – Ì¤ÁÂıÔ˜ ÙË˜ ˙‹ÙËÛË˜.
∞ÊÔÚ¿, ÙË ÌËÓÈ·›· ÂÍ¤ÏÈÍË ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ ˙‹ÙËÛË˜, fiÔ˘ Î·Ù·ÁÚ¿ÊÔÓÙ·È ¯ÚÔÓÈ-

Î¤˜ ÂÚ›Ô‰ÔÈ ÌÂ ˘„ËÏ‹, Ì¤ÛË Î·È ¯·ÌËÏ‹ ˙‹ÙËÛË.

ñ √È ÎÏÈÌ·ÙÔÏÔÁÈÎ¤˜ Û˘Óı‹ÎÂ˜ Î·È ÔÈ ÂÈÙÒÛÂÈ˜ ÛÙËÓ Î˘ÎÏÔÊÔÚ›· 
∞ÊÔÚ¿ ÙÈ˜ Û˘Ó‹ıÂÈ˜ ÎÏÈÌ·ÙÔÏÔÁÈÎ¤˜ Û˘Óı‹ÎÂ˜ ÛÙÈ˜ ‰È¿ÊÔÚÂ˜ ÂÔ¯¤˜ (Ì‹ÓÂ˜) ÙÔ˘

¤ÙÔ˘˜ Î·È ÙÈ˜ ÂÈÙÒÛÂÈ˜ ÛÙÔ Ì¤ÁÂıÔ˜ ÙˆÓ ÌÂÙ·ÎÈÓ‹ÛÂˆÓ ÁÈ· Î¿ıÂ ÌÂÙ·ÊÔÚÈÎfi Ì¤ÛÔ. 

ñ ∂Ô¯ÈÎ¤˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜
∞ÊÔÚ¿ Î˘Ú›ˆ˜ ÙÈ˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙÔÓ ÙÔ˘ÚÈÛÌfi Î·È ÙÔÓ ·ÚÈı-

Ìfi ÙˆÓ ÂÈÛÎÂÙÒÓ ÁÈ· ·Ó·„˘¯‹.

ñ √ Û˘Ó‹ıË˜ ÚÔÁÚ·ÌÌ·ÙÈÛÌfi˜ Î¿ÔÈˆÓ ‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ
∞ÊÔÚ¿ ÙËÓ ÚÔÎ·ıÔÚÈÛÌ¤ÓË ¤Ó·ÚÍË Î·È Ï‹ÍË Î¿ÔÈˆÓ ‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ, fiˆ˜ ÁÈ·

·Ú¿‰ÂÈÁÌ· Ë ¤Ó·ÚÍË Î·È Ï‹ÍË ÙË˜ ·Î·‰ËÌ·˚ÎÔ‡ ¤ÙÔ˘˜, ÙˆÓ ÔÏÈÙÈÛÙÈÎÒÓ ÁÂÁÔÓfiÙˆÓ
ÛÂ ı¤·ÙÚ·, ÎÈÓËÌ·ÙÔÁÚ¿ÊÔ˘˜, ·ıÏËÙÈÎ¿ ÛÙ¿‰È· ÎÏ 

ñ √È ÂÚ›Ô‰ÔÈ ÙˆÓ ‰È·ÎÔÒÓ
∞ÊÔÚ¿ ÙÈ˜ ÂÚÈfi‰Ô˘˜ fiÔ˘ ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓË ‡ÊÂÛË ÛÙÈ˜ ·Ú·Áˆ-

ÁÈÎ¤˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜, ÏfiÁˆ ‰È·ÎÔÒÓ. ∂ÙÛÈ, ÙÔÓ ∞‡ÁÔ˘ÛÙÔ Î·È ÙË ÂÚ›Ô‰Ô ÙÔ˘ ¶¿Û¯·
·Ó·Ì¤ÓÂÙ·È ÛËÌ·ÓÙÈÎ‹ ÌÂ›ˆÛË ÙË˜ ˙‹ÙËÛË˜, ÂÓÒ ÙËÓ ÂÚ›Ô‰Ô ÙˆÓ ÃÚÈÛÙÔ˘Á¤ÓÓˆÓ Î·È
¶ÚˆÙÔ¯ÚÔÓÈ¿˜ ·Ó·Ì¤ÓÂÙ·È ˘„ËÏ‹ ˙‹ÙËÛË.

∞fi Ù· ‰È·ÁÚ¿ÌÌ·Ù· ÙË˜ ÌËÓÈ·›·˜ ‰È·Î‡Ì·ÓÛË˜, Ï·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë ÙÈ˜ ·Ú·-
¿Óˆ ·Ú·Ì¤ÙÚÔ˘˜, ÌÔÚÔ‡Ó Ó· ‰È·ÎÚÈıÔ‡Ó ÔÈ Ù˘ÈÎ¤˜ ÂÚ›Ô‰ÔÈ ·Ó¿Ï˘ÛË˜ ÙË˜ ˙‹ÙË-
ÛË˜, fiÔ˘ ‰È·ÎÚ›ÓÔÓÙ·È ¤ÓÙÂ ÂÚ›Ô‰ÔÈ. ŒÙÛÈ, Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ ¤ÙÔ˘˜ ‰È·ÎÚ›ÓÂ-
Ù·È Ë ¯ÂÈÌÂÚÈÓ‹ ÂÚ›Ô‰Ô˜, Ô˘ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÔ˘˜ Ì‹ÓÂ˜ π·ÓÔ˘¿ÚÈÔ ¤ˆ˜ ª¿ÚÙÈÔ Î·È
√ÎÙÒ‚ÚÈÔ ¤ˆ˜ ¡Ô¤Ì‚ÚÈÔ. ∞ÓÙ›ÛÙÔÈ¯·, Ë Î·ÏÔÎ·ÈÚÈÓ‹ Ô˘ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÔ˘˜ Ì‹ÓÂ˜
ª¿ÈÔ ¤ˆ˜ πÔ‡ÏÈÔ Î·È ÙÔÓ ™ÂÙ¤Ì‚ÚÈÔ. √È Ì‹ÓÂ˜ ∞Ú›ÏÈÔ˜ (‹ Ô Ì‹Ó·˜ Ô˘ ÁÈÔÚÙ¿˙ÂÙ·È
ÙÔ ¶¿Û¯·), ∞‡ÁÔ˘ÛÙÔ˜ Î·È ¢ÂÎ¤Ì‚ÚÈÔ˜ ‰ÂÓ ·ÔÙÂÏÔ‡Ó Ù˘ÈÎÔ‡˜ ıÂÚÈÓÔ‡˜ ‹ ¯ÂÈÌÂÚÈ-
ÓÔ‡˜ Ì‹ÓÂ˜, ‰ÈfiÙÈ Â›Ó·È ÔÈ Ì‹ÓÂ˜ Ô˘ ·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ÂÏ¿¯ÈÛÙË Î·È Ì¤ÁÈÛÙË ÂÈ‚·ÙÈÎ‹
Î›ÓËÛË ·ÓÙ›ÛÙÔÈ¯·, ÏfiÁˆ ÙˆÓ ‰È·ÎÔÒÓ ¶¿Û¯·, ÃÚÈÛÙÔ˘Á¤ÓÓˆÓ Î·È ıÂÚÈÓÒÓ ‰È·ÎÔ-
ÒÓ. ™ÙÔÓ ›Ó·Î· Ô˘ ·ÎÔÏÔ˘ıÂ›, ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÈ Ù˘ÈÎ¤˜ ÂÚ›Ô‰ÔÈ ·Ó¿Ï˘ÛË˜ ÙË˜
˙‹ÙËÛË˜ ÁÈ· ÙË ÌËÓÈ·›· ‰È·Î‡Ì·ÓÛË ÙÔ˘ ÌÂÙ·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÙÔ˘ ÌÂÙÚfi.
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¶›Ó·Î·˜ 6. ¶ÂÚ›Ô‰ÔÈ ·Ó¿Ï˘ÛË˜ ÙË˜ ÌËÓÈ·›·˜ ‰È·Î‡Ì·ÓÛË˜ ÙË˜ ˙‹ÙËÛË˜ ÙÔ˘ ÌÂÙÚfi.

∂ÈÏ¤ÔÓ, ÂÎÙfi˜ ·fi ÙË Û˘ÓÔÏÈÎ‹ ÌËÓÈ·›· ‰È·Î‡Ì·ÓÛË ÙÔ˘ ÌÂÙ·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÙÔ˘
‰ÈÎÙ‡Ô˘, Ú¤ÂÈ Ó· ‰ÈÂÚÂ˘ÓËıÔ‡Ó ÔÈ ÂÈÙÒÛÂÈ˜ ÛÙË ‰È·Î‡Ì·ÓÛË ÙÔ˘ ÌÂÙ·ÊÔÚÈÎÔ‡ ¤Ú-
ÁÔ˘ ·Ó¿ ÛÙ·ıÌfi. ∂ÙÛÈ, Ë ·Ó¿Ï˘ÛË ı· Ú¤ÂÈ Ó· Á›ÓÂÙ·È ÙfiÛÔ ÁÈ· ÙÔ Û‡ÓÔÏÔ ÙÔ˘ ÌÂÙ·-
ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÙÔ˘ ‰ÈÎÙ‡Ô˘ fiÛÔ Î·È ÛÂ Â›Â‰Ô ÛÙ·ıÌÔ‡. ™ÙÔ ‰È¿ÁÚ·ÌÌ· 7, ·ÚÔ˘ÛÈ¿-
˙ÂÙ·È Ë ·Ó¿Ï˘ÛË ÙË˜ ˙‹ÙËÛË˜ ·Ó¿ ÛÙ·ıÌfi Î·È Ù˘ÈÎ‹ ÂÚ›Ô‰Ô, ÁÈ· ÙÔ ¤ÙÔ˜ 2003.

¢È¿ÁÚ·ÌÌ· 7. ∞Î˘ÚÒÛÂÈ˜ ÂÈÛÈÙËÚ›ˆÓ ÛÙ· ·Î˘ÚˆÙÈÎ¿ ÌË¯·Ó‹Ì·Ù· ÙˆÓ ÛÙ·ıÌÒÓ ªÂÙÚfi
Î·È ‰È¿ÎÚÈÛË Ù˘ÈÎÒÓ ÂÚÈfi‰ˆÓ, ÁÈ· ÙÔ ¤ÙÔ˜ 2003. [¶ËÁ‹ ÚˆÙÔÁÂÓÒÓ ÛÙÔÈ¯Â›ˆÓ: 8]
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™‡ÌÊˆÓ· ÌÂ ÙÔ ·Ú·¿Óˆ ‰È¿ÁÚ·ÌÌ·, ÂÍ¿ÁÔÓÙ·È ÙfiÛÔ ÔÈÔÙÈÎ¿ fiÛÔ Î·È ÔÛÔÙÈÎ¿
Û˘ÌÂÚ¿ÛÌ·Ù· ·Ó¿ ÛÙ·ıÌfi, fiˆ˜ ÁÈ· ·Ú¿‰ÂÈÁÌ· fiÙÈ Ë ˘„ËÏfiÙÂÚË ˙‹ÙËÛË ·ÚÔ˘ÛÈ¿-
˙ÂÙ·È ÙËÓ ÂÚ›Ô‰Ô ÙˆÓ ‰È·ÎÔÒÓ ÙˆÓ ÃÚÈÛÙÔ˘Á¤ÓÓˆÓ Î·È ÙË ¯ÂÈÌÂÚÈÓ‹ ÂÚ›Ô‰Ô, fiÙÈ
ÛÙÔÓ ÛÙ·ıÌfi ∞ÎÚfiÔÏË Î·È ªÔÓ·ÛÙËÚ¿ÎÈ Ë ˙‹ÙËÛË ·˘Í¿ÓÂÙ·È ÙË ıÂÚÈÓ‹ ÂÚ›Ô‰Ô, Ïfi-
Áˆ ÙˆÓ ÂÈÛÎÂÙÒÓ ÎÏ. 

8. ∫·ÙËÁÔÚÈÔÔ›ËÛË ™Ù·ıÌÒÓ ªÂÙÚfi

√ Î·ıÔÚÈÛÌfi˜ ÙÔ˘ ÂÈ¤‰Ô˘ ÙˆÓ ·ÚÂ¯fiÌÂÓˆÓ ‹ ÚÔÛ‰ÔÎÒÌÂÓˆÓ ·ÚÂ¯fiÌÂÓˆÓ ÌÂ-
Ù·ÊÔÚÈÎÒÓ ˘ËÚÂÛÈÒÓ, Û˘Ó·ÚÙ¿Ù·È ÌÂ ÙÈ˜ ÂÈÏÔÁ¤˜ ÙË˜ ¯¿Ú·ÍË˜ – ¯ˆÚÔı¤ÙËÛË˜ ÙÔ˘
Û˘ÛÙ‹Ì·ÙÔ˜ ÛÙËÓ fiÏË, ÙÈ˜ Û¯Â‰È·ÛÙÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ ÙÔ˘ Û˘ÓfiÏÔ˘ ÙˆÓ ÂÁÎ·Ù·ÛÙ¿ÛÂ-
ˆÓ ÙÔ˘ ‰ÈÎÙ‡Ô˘ Î·È Ù· ÏÂÈÙÔ˘ÚÁÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. °È· ÙÔÓ Î·ıÔÚÈ-
ÛÌfi ÙˆÓ Û¯Â‰È·ÛÙÈÎÒÓ ·Ú·Ì¤ÙÚˆÓ ÛÙÈ˜ ˘Ô‰ÔÌ¤˜ (ÛÙ·ıÌÔ‡˜, ·Ì·ÍÔÛÙ¿ÛÈÔ, ÂÁÎ·Ù·-
ÛÙ¿ÛÂÈ˜ ÎÏ), ··ÈÙÂ›Ù·È ·Ó¿Ï˘ÛË ÙÔ˘ ·ÚÂ¯fiÌÂÓÔ˘ Î·È ÚÔÛ‰ÔÎÒÌÂÓÔ˘ ÂÈ¤‰Ô˘ ÙË˜
˙‹ÙËÛË˜ Û‡ÌÊˆÓ· ÙÈ˜ Û˘ÁÎÔÈÓˆÓÈ·Î¤˜, ÔÏÂÔ‰ÔÌÈÎ¤˜, ÂÚÈ‚·ÏÏÔÓÙÈÎ¤˜, ÂÓÂÚÁÂÈ·Î¤˜,
ÔÈÎÔÓÔÌÈÎ¤˜ ÎÏ, ··ÈÙ‹ÛÂÈ˜ Î·È ¯·Ú·ÎÙËÚÈÛÙÈÎ¿. ∂ÙÛÈ, ÁÈ· ÙÔÓ ÔÚıÔÏÔÁÈÎfi Î·È ÔÌÔÈ-
fiÌÔÚÊÔ ÚÔÛ‰ÈÔÚÈÛÌfi ÙˆÓ Û¯Â‰È·ÛÙÈÎÒÓ ·Ú·Ì¤ÙÚˆÓ, ··ÈÙÂ›Ù·È Ë Î·ÙËÁÔÚÈÔÔ›ËÛË
ÙˆÓ ÛÙ·ıÌÒÓ ÛÂ ÔÌ¿‰Â˜ ÌÂ fiÌÔÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿. 

™‡ÌÊˆÓ· ÌÂ ÙÔÓ ÂÙ‹ÛÈÔ fiÁÎÔ ÌÂÙ·ÎÈÓ‹ÛÂˆÓ (‰È¿ÁÚ·ÌÌ· 3) Î·È ÙËÓ ·Ó¿Ï˘ÛË ÙË˜ ÌË-
ÓÈ·›·˜ ‰È·Î‡Ì·ÓÛË˜ ÌÔÚÔ‡Ó Ó· ‰È·ÎÚÈıÔ‡Ó ÔÌ¿‰Â˜ ÛÙ·ıÌÒÓ, Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó
fiÌÔÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿, Û‡ÌÊˆÓ· ÌÂ Ù· ÎÚÈÙ‹ÚÈ· Ô˘ ·Ó·Ù‡¯ıËÎ·Ó ÛÙËÓ ÚÔËÁÔ‡ÌÂ-
ÓË ·Ú¿ÁÚ·ÊÔ. 

∞·ÈÙÂ›Ù·È fiÌˆ˜, Ë ˘ÈÔı¤ÙËÛË ÎÚÈÙËÚ›ˆÓ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙË Û˘ÁÎÔÈÓˆÓÈ·Î‹ ÏÂÈ-
ÙÔ˘ÚÁ›· ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. ∞˘Ùfi ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙËÓ ·Ó¿Ï˘ÛË ÙË˜ ËÌÂÚ‹ÛÈ·˜ ‰È·Î‡-
Ì·ÓÛË˜ ÙË˜ ˙‹ÙËÛË˜, ÁÈ· ÙÔ Û‡ÓÔÏÔ ÙˆÓ Ù˘ÈÎÒÓ ÂÚÈfi‰ˆÓ ·Ó¿Ï˘ÛË˜. ∂›Ó·È ÚÔÊ·Ó¤˜
fiÙÈ Ë ËÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË ÂËÚÂ¿˙ÂÙ·È ÛËÌ·ÓÙÈÎ¿ ·fi ÙÈ˜ ‰Ú·ÛÙËÚÈfiÙËÙÂ˜ Î·È ÙÈ˜
¯Ú‹ÛÂÈ˜ Ô˘ ·Ó·Ù‡ÛÛÔÓÙ·È ÛÙË ˙ÒÓË ÂÈÚÚÔ‹˜ ÙÔ˘ ÛÙ·ıÌÔ‡. ∆ÔÓ›˙ÂÙ·È, fiÙÈ Ë ËÌÂÚ‹-
ÛÈ· ‰È·Î‡Ì·ÓÛË ‰È·ÎÚ›ÓÂÙ·È ÛÂ ‰˘Ô Î·ÙËÁÔÚ›Â˜, ÙË ‰È·Î‡Ì·ÓÛË ÙÈ˜ ÂÚÁ¿ÛÈÌÂ˜ ËÌ¤ÚÂ˜
Î·È ÙÔ ™·‚‚·ÙÔÎ‡ÚÈ·ÎÔ. ∞Ó·Ï‡ÔÓÙ·˜ ÙËÓ ËÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË, ÂÈÏ¤ÁÂÙ·È Ë Ù˘ÈÎ‹
Î·ıËÌÂÚÈÓ‹ ËÌ¤Ú· (Û˘Ó‹ıˆ˜ ÚÔÎ‡ÙÂÈ Ë ∆Ú›ÙË ‹ ¶¤ÌÙË) Î·ıÒ˜ Î·È ÙÔ ·ÓÙ›ÛÙÔÈ¯Ô Ù˘-
ÈÎfi ™·‚‚·ÙÔÎ‡ÚÈ·ÎÔ, Ô˘ ÂÚÈÁÚ¿ÊÔ˘Ó ÙË ˙‹ÙËÛË ÛÙËÓ ÂÍÂÙ·˙fiÌÂÓË Ù˘ÈÎ‹ ÂÚ›Ô‰Ô.
∂ÈÏ¤ÔÓ, ÚÔÛ‰ÈÔÚ›˙ÔÓÙ·È ÔÈ ÒÚÂ˜ ·È¯Ì‹˜ ·Ó¿ Ù˘ÈÎ‹ ËÌ¤Ú· Î·È Ù˘ÈÎ‹ ÂÚ›Ô‰Ô.
™‡ÌÊˆÓ· ÌÂ ÙËÓ ·Ú·¿Óˆ ·Ó¿Ï˘ÛË, ÚÔÛ‰ÈÔÚ›˙ÔÓÙ·È fiÌÔÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ˙‹-
ÙËÛË˜ ÁÈ· Î¿ÔÈÂ˜ ÔÌ¿‰Â˜ ÛÙ·ıÌÒÓ. °È· ·Ú¿‰ÂÈÁÌ·, ÛÙÔ˘˜ ÛÙ·ıÌÔ‡˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È
ÛÙÔ ÂÌÔÚÈÎfi Î·È ‰ÈÔÈÎËÙÈÎfi Î¤ÓÙÚÔ (√ÌfiÓÔÈ·, ™‡ÓÙ·ÁÌ·, ¶·ÓÂÈÛÙ‹ÌÈÔ) ÒÚÂ˜ ·È¯Ì‹˜
Â›Ó·È ÔÈ ÌÂÛËÌ‚ÚÈÓ¤˜ ÒÚÂ˜, ÂÓÒ ÛÙÔ˘˜ ·ÔÌ·ÎÚ˘ÛÌ¤ÓÔ˘˜ ·fi ÙÔ Î¤ÓÙÚÔ ÛÙ·ıÌÔ‡˜ ÔÈ
ÒÚÂ˜ ·È¯Ì‹˜ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÙÈ˜ ÚˆÈÓ¤˜ ÒÚÂ˜. ∂ÔÌ¤Óˆ˜, ÔÌÔÈfiÙËÙÂ˜ ÙÔ˘ ÌÂÁ¤ıÔ˘˜
ÙË˜ ˙‹ÙËÛË˜ Î·È ÙË˜ ËÌÂÚ‹ÛÈ·˜ ‰È·Î‡Ì·ÓÛË˜ ÙˆÓ ÛÙ·ıÌÒÓ (È‰È·›ÙÂÚ· ÛÙÈ˜ ÒÚÂ˜ ·È¯-
Ì‹˜), ·ÔÙÂÏÂ› ‚·ÛÈÎfi ÎÚÈÙ‹ÚÈÔ ÁÈ· ÙËÓ Î·ÙËÁÔÚÈÔÔ›ËÛË ÙˆÓ ÛÙ·ıÌÒÓ. 
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∂ÈÏ¤ÔÓ, ÛÙ· ÎÚÈÙ‹ÚÈ· ı· Ú¤ÂÈ Ó· Û˘ÌÂÚÈÏËÊıÂ› Ë Û˘ÌÏËÚˆÌ·ÙÈÎfiÙËÙ· ÌÂÙ·-
Í‡ ÙˆÓ Ì¤ÛˆÓ Ì·˙ÈÎ‹˜ ÌÂÙ·ÊÔÚ¿˜, fiÔ˘ ¤ÌÊ·ÛË ‰›ÓÂÙ·È Î˘Ú›ˆ˜ ÛÙËÓ ·ÓÙ·fiÎÚÈÛË ÌÂ
¿ÏÏ· Ì¤Û· Ì·˙ÈÎ‹˜ ÌÂÙ·ÊÔÚ¿˜ ·ÓÙ›ÛÙÔÈ¯Ë˜ ¯ˆÚËÙÈÎfiÙËÙ·˜, Ù· ÔÔ›· ÂÍ˘ËÚÂÙÔ‡Ó
¿ÍÔÓÂ˜ ÌÂ ˘„ËÏ‹ ˙‹ÙËÛË (·ÛÙÈÎ‹˜, ÚÔ·ÛÙÈ·Î‹˜ Î·È ˘ÂÚ·ÛÙÈÎ‹˜ ÂÍ˘ËÚ¤ÙËÛË˜). 

ªÂ ‚¿ÛË Ù· ·Ú·¿Óˆ ÎÚÈÙ‹ÚÈ·, ÌÔÚÔ‡Ó Ó· ‰È·ÎÚÈıÔ‡Ó Ù¤ÛÛÂÚÈ˜ ‚·ÛÈÎ¤˜ Î·ÙË-
ÁÔÚ›Â˜ ÛÙ·ıÌÒÓ, ÔÈ ÔÔ›Â˜ ·Ó·Ï‡ÔÓÙ·È ÛÙÔ˘˜ ÎÂÓÙÚÈÎÔ‡˜, ÙÔ˘˜ ÙÂÚÌ·ÙÈÎÔ‡˜, ÙÔ˘˜
ÛÙ·ıÌÔ‡˜ ·ÓÙ·fiÎÚÈÛË˜ Î·È ÙÔ˘˜ ÂÓ‰È¿ÌÂÛÔ˘˜ ÛÙ·ıÌÔ‡˜ ÙÔÈÎÔ‡ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜.
™ÙÔÓ ›Ó·Î· Ô˘ ·ÎÔÏÔ˘ıÂ› ·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ÚÔÙÂÈÓfiÌÂÓË Î·ÙËÁÔÚÈÔÔ›ËÛË ÙˆÓ
ÛÙ·ıÌÒÓ.

¶›Ó·Î·˜ 7. ∫·ÙËÁÔÚÈÔÔ›ËÛË ÙˆÓ ˘ÊÈÛÙ¿ÌÂÓˆÓ ÛÙ·ıÌÒÓ ÙÔ˘ ‰ÈÎÙ‡Ô˘ ÌÂÙÚfi

√È ÎÂÓÙÚÈÎÔ› ÛÙ·ıÌÔ› Â›Ó·È ÔÈ ÛÙ·ıÌÔ› Ô˘ ‚Ú›ÛÎÔÓÙ·È ÛÂ ÂÚÈÔ¯¤˜ ÌÂ ·˘ÍËÌ¤ÓÂ˜
ÂÌÔÚÈÎ¤˜ ¯Ú‹ÛÂÈ˜ Î·È ÂÚÈÔ¯¤˜ ÂÚÁ·Û›·˜, Ô˘ Û˘Ó‹ıˆ˜ ‚Ú›ÛÎÔÓÙ·È ÛÙÔ Î¤ÓÙÚÔ ÙË˜ fi-
ÏË˜. √È ÛÙ·ıÌÔ› ·˘ÙÔ› ·ÚÔ˘ÛÈ¿˙Ô˘Ó ˘„ËÏfi ÊfiÚÙÔ ÙÈ˜ ÌÂÛËÌÂÚÈ·Ó¤˜ ÒÚÂ˜ Î·È ·È¯Ì‹
·fi 13:00 - 15:00 ÙÈ˜ Ù˘ÈÎ¤˜ Î·ıËÌÂÚÈÓ¤˜ ËÌ¤ÚÂ˜ ÂÓÒ ÙÔ ™·‚‚·ÙÔÎ‡ÚÈ·ÎÔ ÂÌÊ·Ó›˙Ô˘Ó
˘„ËÏfi ÊfiÚÙÔ ÙÔ ™¿‚‚·ÙÔ Î·Ù¿ ÙÈ˜ ÒÚÂ˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ Î·Ù·ÛÙËÌ¿ÙˆÓ Î·È ÙËÓ ∫˘-
ÚÈ·Î‹ Ì¤¯ÚÈ ÙÈ˜ ‚Ú·‰ÈÓ¤˜ ÒÚÂ˜. √ ÊfiÚÙÔ˜ Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÔÈ ÛÙ·ıÌÔ› ·˘ÙÔ› Â›Ó·È
˘„ËÏfi˜ ÛÂ Û¯¤ÛË ÌÂ ÙÔ˘˜ ˘fiÏÔÈÔ˘˜ ÛÙ·ıÌÔ‡˜. ∆¤ÙÔÈÔÈ ÛÙ·ıÌÔ› Â›Ó·È Ë √ÌfiÓÔÈ·, ÙÔ
™‡ÓÙ·ÁÌ·, ÙÔ ¶·ÓÂÈÛÙ‹ÌÈÔ, Ô ∂˘·ÁÁÂÏÈÛÌfi˜ Î·È ÙÔ ªÔÓ·ÛÙËÚ¿ÎÈ. 

™Ù·ıÌÔ› ·ÓÙ·fiÎÚÈÛË˜ Â›Ó·È ÔÈ ÛÙ·ıÌÔ› ÛÙÔ˘˜ ÔÔ›Ô˘˜ ˘¿Ú¯ÂÈ Û‡Ó‰ÂÛË ÌÂ Ù· ¿Ï-
Ï· Ì¤Û· ÛÙ·ıÂÚ‹˜ ÙÚÔ¯È¿˜ (∏™∞¶, √™∂ Î·È ÛÙÔ Ì¤ÏÏÔÓ ÚÔ·ÛÙÈ·Îfi˜ ÛÈ‰ËÚfi‰ÚÔÌÔ˜
Î·È ÙÚ·Ì). √È ÛÙ·ıÌÔ› Ô˘ ·Ó‹ÎÔ˘Ó ÛÂ ·˘Ù‹ ÙËÓ Î·ÙËÁÔÚ›· Â›Ó·È Ô ™Ù·ıÌfi˜ §·Ú›ÛË˜
Î·È ∞ÙÙÈÎ‹˜. 

∆ÂÚÌ·ÙÈÎÔ› Â›Ó·È ÔÈ ÛÙ·ıÌÔ› Ô˘ ‚Ú›ÛÎÔÓÙ·È Ù· ¿ÎÚ· ÙÔ˘ ‰ÈÎÙ‡Ô˘ ªÂÙÚfi, ‰ËÏ·‰‹
ÔÈ ÛÙ·ıÌÔ› ¢¿ÊÓË, ™ÂfiÏÈ· Î·È ∂ıÓÈÎ‹ ÕÌ˘Ó·. √È ÛÙ·ıÌÔ› ·˘ÙÔ› ÂÌÊ·Ó›˙Ô˘Ó ÚˆÈÓ‹
·È¯Ì‹ ·fi ÙÈ˜ 07:00 – 11:00 ÙÈ˜ Î·ıËÌÂÚÈÓ¤˜ ÂÓÒ ÙÔ ™·‚‚·ÙÔÎ‡ÚÈ·ÎÔ ÂÌÊ·Ó›˙Ô˘Ó Úˆ-
ÈÓ‹ Î·È ·ÔÁÂ˘Ì·ÙÈÓ‹ ·È¯Ì‹. ªÂÙ·Í‡ ÙˆÓ ÙÂÚÌ·ÙÈÎÒÓ ÛÙ·ıÌÒÓ Ë ¢¿ÊÓË ·ÚÔ˘ÛÈ¿˙ÂÈ

∫∞∆∏°√ƒπ∞ ™∆∞£ª√À °ƒ∞ªª∏ 2 °ƒ∞ªª∏ 3

√ª√¡√π∞
∫∂¡∆ƒπ∫√π ™À¡∆∞°ª∞

ª√¡∞™∆∏ƒ∞∫π

¶∞¡∂¶π™∆∏ªπ√
∂À∞°°∂§π™ª√™

∆∂ƒª∞∆π∫√π
™∂¶√§π∞

¢∞º¡∏
∂£¡π∫∏ ∞ªÀ¡∞

∞¡∆∞¶√∫ƒπ™∏™ ª∂ ∞∆∆π∫∏
¢π∞º√ƒ∂∆π∫√ ¢π∫∆À√ §∞ƒπ™∞

∞∫ƒ√¶√§∏ 
™À°°ƒ√À - ºπ•

∫∞∆∂Ã∞∫∏

∆√¶π∫√À ∂¡¢π∞º∂ƒ√¡∆√™ ª∂∆∞•√Àƒ°∂π√
¶∞¡√ƒª√À

∞°. πø∞¡¡∏™ 
∞ª¶∂§√∫∏¶√π

¡∂√™ ∫√™ª√™
ª∂°∞ƒ√ ª√À™π∫∏™
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ÌÂÁ·Ï‡ÙÂÚË ÂÈ‚·ÙÈÎ‹ Î›ÓËÛË ÁÈ·Ù› ÂÍ˘ËÚÂÙÂ› ÂÈ‚¿ÙÂ˜ Ô˘ ÊÙ¿ÓÔ˘Ó ÛÙÔ ÛÙ·ıÌfi ·fi
fiÏÂ˜ ÙÈ˜ ÂÚÈÔ¯¤˜ ÙˆÓ ÓÔÙ›ˆÓ ÚÔ·ÛÙ›ˆÓ. 

∆ÔÓ›˙ÂÙ·È, fiÙÈ ÔÈ ÛÙ·ıÌÔ› √ÌfiÓÔÈ· Î·È ªÔÓ·ÛÙËÚ¿ÎÈ ·ÚfiÏÔ Ô˘ ·ÔÙÂÏÔ‡Ó ÛÙ·ı-
ÌÔ‡˜ ·ÓÙ·fiÎÚÈÛË˜ ÁÈ· ÙÔ ‰›ÎÙ˘Ô ∏™∞¶, ‰ÂÓ ÂÓÙ¿ÛÛÔÓÙ·È ÛÙËÓ Î·ÙËÁÔÚ›· ÙˆÓ ÛÙ·ı-
ÌÒÓ ·ÓÙ·fiÎÚÈÛË˜ ·ÏÏ¿ ÛÙÔ˘˜ ÎÂÓÙÚÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜ ‰ÈfiÙÈ Ô ˘„ËÏfi˜ ÊfiÚÙÔ˜, Ë ˆÚÈ·›·
‰È·Î‡Ì·ÓÛË Î·È ÔÈ ¯Ú‹ÛÂÈ˜ ÁË˜ Ô˘ Î·ÏÔ‡ÓÙ·È Ó· ÂÍ˘ËÚÂÙ‹ÛÔ˘Ó, ·Ó·Á¿ÁÔ˘Ó ÙÔ˘˜
ÛÙ·ıÌÔ‡˜ ·˘ÙÔ‡˜ ÛÂ ÎÂÓÙÚÈÎÔ‡˜. ∂Í·ÈÙ›·˜ ·˘ÙÒÓ ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ Ô ÛÙ·ıÌfi˜
ªÔÓ·ÛÙËÚ¿ÎÈ ‰ÂÓ ÂÓÙ¿ÛÛÂÙ·È ÛÙÔ˘˜ ÙÂÚÌ·ÙÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜ ·ÚfiÏÔ Ô˘ ·ÔÙÂÏÂ› ÙÂÚ-
Ì·ÙÈÎfi ÛÙ·ıÌfi ÙË˜ °Ú·ÌÌ‹˜ 3.

∂Ó‰È¿ÌÂÛÔÈ ÛÙ·ıÌÔ› ‹ ÛÙ·ıÌÔ› ÙÔÈÎÔ‡ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜, Â›Ó·È ÔÈ ÛÙ·ıÌÔ› Ô˘ ‰ÂÓ
·Ó‹ÎÔ˘Ó ÛÂ Î·Ì›· ·fi ÙÈ˜ ·Ú·¿Óˆ Î·ÙËÁÔÚ›Â˜, ‰ËÏ·‰‹ fiÏÔÈ ÔÈ ÂÓ‰È¿ÌÂÛÔÈ ÛÙ·ıÌÔ›
Î·È ÂÍ˘ËÚÂÙÔ‡Ó ÙÈ˜ Î·ıËÌÂÚÈÓ¤˜ ·Ó¿ÁÎÂ˜ ÙË˜ ˙ÒÓË˜ ÂÈÚÚÔ‹˜ ÙÔ˘ ÛÙ·ıÌÔ‡. ∏ ˆÚÈ·›·
‰È·Î‡Ì·ÓÛË ÙˆÓ ÛÙ·ıÌÒÓ ·˘ÙÒÓ ÂÍ·ÚÙ¿Ù·È Î˘Ú›ˆ˜ ·fi ÙÈ˜ ¯Ú‹ÛÂÈ˜ ÁË˜ Ô˘ ÂÍ˘ËÚÂ-
ÙÔ‡Ó Î·È ·fi ÙË ı¤ÛË ÙÔ˘˜ ÛÙÔ ‰›ÎÙ˘Ô. √È ÛÙ·ıÌÔ› Ô˘ ÂÍ˘ËÚÂÙÔ‡Ó ÂÚÈÔ¯¤˜ Î·ÙÔÈ-
Î›·˜ ÂÌÊ·Ó›˙Ô˘Ó ÚˆÈÓ‹ ·È¯Ì‹ ÂÓÒ ÔÈ ÛÙ·ıÌÔ› Ô˘ ÂÍ˘ËÚÂÙÔ‡Ó ¿ÏÏÂ˜ ¯Ú‹ÛÂÈ˜ (.¯.
ÓÔÛÔÎÔÌÂ›·, ı¤·ÙÚ· ÎÏ) ÂÌÊ·Ó›˙Ô˘Ó ÈÔ ÔÌ·Ï‹ ‰È·Î‡Ì·ÓÛË ˆÚÈ·›Ô˘ ÊfiÚÙÔ˘, ‰ËÏ·‰‹
¤¯Ô˘Ó ÂÈÛÂÚ¯fiÌÂÓÔ˘˜ ÂÈ‚¿ÙÂ˜ Î·È ÙÈ˜ ·ÔÁÂÌ·ÙÈÓ¤˜ ‹ ‚Ú·‰ÈÓ¤˜ ÒÚÂ˜.

™Ù· ‰È·ÁÚ¿ÌÌ·Ù· Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó ·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ˆÚ·›· ‰È·Î‡Ì·ÓÛË ÙÔ˘ ÌÂ-
Ù·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÁÈ· ÙÔ Û‡ÓÔÏÔ ÙˆÓ Î·ÙËÁÔÚÈÒÓ ÙˆÓ ÛÙ·ıÌÒÓ ÙÔ˘ ÌÂÙÚfi, Ï·Ì‚¿ÓÔ-
ÓÙ·˜ ˘fi„Ë ÙÔ ÌÂÙ·ÊÔÚÈÎfi ¤ÚÁÔ ÙË˜ ¶¤ÌÙË˜ 27/11/2003, Ô˘ ·ÔÙÂÏÂ› ÙËÓ Ù˘ÈÎ‹
ËÌ¤Ú·, ÙË˜ ¯ÂÈÌÂÚÈÓ‹˜ Ù˘ÈÎ‹˜ ÂÚÈfi‰Ô˘ (Î·ÙËÁÔÚ›· ∞, ›Ó·Î· 6). ∂ÈÏ¤¯ıËÎÂ Ë ·-
ÚÔ˘Û›·ÛË ÙË˜ ¯ÂÈÌÂÚÈÓ‹˜ ÂÚÈfi‰Ô˘, ‰ÈfiÙÈ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ Ì¤ÁÂıÔ˜ ÙÔ˘
ÌÂÙ·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘, ÂÓÒ ·ÓÙ›ÛÙÔÈ¯· Â›Ó·È Î·È Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÁÈ· ÙÈ˜ ˘fiÏÔÈÂ˜ Ù˘-
ÈÎ¤˜ ÂÚÈfi‰Ô˘˜. 

¢È¿ÁÚ·ÌÌ· 8. ∏ÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË (¶¤ÌÙË 27 /11/ 2003) ·Î˘ÚÒÛÂˆÓ ÂÈÛÈÙËÚ›ˆÓ 
ÁÈ· ÙË ¯ÂÈÌÂÚÈÓ‹ ÂÚ›Ô‰Ô, ÛÙÔ˘˜ ÎÂÓÙÚÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜. [ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·: 8]
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¢È¿ÁÚ·ÌÌ· 9. ∏ÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË (¶¤ÌÙË 27 /11/ 2003) ·Î˘ÚÒÛÂˆÓ ÂÈÛÈÙËÚ›ˆÓ 
ÁÈ· ÙË ¯ÂÈÌÂÚÈÓ‹ ÂÚ›Ô‰Ô, ÛÙÔ˘˜ ÛÙ·ıÌÔ‡˜ ·ÓÙ·fiÎÚÈÛË˜. [ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·:8]

¢È¿ÁÚ·ÌÌ· 10. ∏ÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË (¶¤ÌÙË 27 /11/ 2003) ·Î˘ÚÒÛÂˆÓ ÂÈÛÈÙËÚ›ˆÓ ÁÈ·
ÙË ¯ÂÈÌÂÚÈÓ‹ ÂÚ›Ô‰Ô, ÛÙÔ˘˜ ÙÂÚÌ·ÙÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜. [ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·:8]
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¢È¿ÁÚ·ÌÌ· 11. ∏ÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË (¶¤ÌÙË 27 /11/ 2003) ·Î˘ÚÒÛÂˆÓ ÂÈÛÈÙËÚ›ˆÓ 
ÁÈ· ÙË ¯ÂÈÌÂÚÈÓ‹ ÂÚ›Ô‰Ô, ÛÙÔ˘˜ ÂÓ‰È¿ÌÂÛÔ˘˜ ÛÙ·ıÌÔ‡˜. [ÚˆÙÔÁÂÓ‹ ÛÙÔÈ¯Â›·:8]

9. ™˘ÌÂÚ¿ÛÌ·Ù· 

°È· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙË˜ ˙‹ÙËÛË˜ ÁÈ· ÌÂÙ·ÊÔÚ¿, ··ÈÙÂ›Ù·È
Ë ·Ó¿Ï˘Û‹ ÙË˜ ÛÂ Î·Ù¿ÏÏËÏË ¯ÚÔÓÈÎ‹ Î·È ¯ˆÚÈÎ‹ ÎÏ›Ì·Î·. ∂ÙÛÈ, ÁÈ· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi
ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙË˜ ˙‹ÙËÛË˜ ÙÔ˘ ÌÂÙÚfi, ·Ú¯ÈÎ¿ Á›ÓÂÙ·È ·Ó¿Ï˘ÛË ÙÔ˘ ÂÙ‹ÛÈÔ˘ ÌÂ-
Ù·ÊÔÚÈÎÔ‡ ¤ÚÁÔ˘ ÙfiÛÔ ÁÈ· ÙÔ Û‡ÓÔÏÔ ÙÔ˘ ‰ÈÎÙ‡Ô˘ fiÛÔ Î·È ÁÈ· Î¿ıÂ ÛÙ·ıÌfi. ™ÙË Û˘Ó¤-
¯ÂÈ· ÂÍÂÙ¿˙ÂÙ·È Ë ÌËÓÈ·›· ‰È·Î‡Ì·ÓÛË ÙË˜, fiÔ˘ Î·ıÔÚ›˙ÔÓÙ·È ÔÈ ¯ÚÔÓÈÎ¤˜ ÂÚ›Ô‰ÔÈ,
fiÔ˘ Ë ˙‹ÙËÛË ·ÚÔ˘ÛÈ¿˙ÂÈ fiÌÔÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Î·È Û˘Ó‰¤ÔÓÙ·È ÌÂ ·Ú·Ì¤ÙÚÔ˘˜
Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙË ÁÂÓÈÎfiÙÂÚË ÏÂÈÙÔ˘ÚÁ›· ÙË˜ fiÏË˜. 

ªÂÙ¿ ÙÔÓ Î·ıÔÚÈÛÌfi ÙˆÓ Ù˘ÈÎÒÓ ÂÚÈfi‰ˆÓ ÛÙË ‰È¿ÚÎÂÈ· ÙÔ˘ ¤ÙÔ˘˜, ·Ó·Ï‡ÂÙ·È Ë
ËÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛË ÙË˜ ˙‹ÙËÛË˜, ÌÂ ÛÙfi¯Ô ÙÔÓ Î·ıÔÚÈÛÌfi ÙˆÓ Û˘ÁÎÔÈÓˆÓÈ·ÎÒÓ Î·È
ÏÂÈÙÔ˘ÚÁÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. ∏ ·Ó¿Ï˘ÛË ·˘Ù‹ ÂÈÙÚ¤ÂÈ ÙËÓ Û‡-
ÁÎÚÈÛË ÌÂÙ·Í‡ ÙˆÓ ÛÙ·ıÌÒÓ Î·È ÙË Î·ÙËÁÔÚÈÔÔ›ËÛË ÙˆÓ ÛÙ·ıÌÒÓ ÙÔ˘ ‰ÈÎÙ‡Ô˘, ÛÂ
Û˘Ó‰˘·ÛÌfi ÌÂ ÙË ¯ˆÚÔı¤ÙËÛË ÙÔ˘˜, ÙÈ˜ ÏÂÈÙÔ˘ÚÁÈÎ¤˜ Î·È Î˘ÎÏÔÊÔÚÈ·Î¤˜ È‰È·ÈÙÂÚfiÙË-
ÙÂ˜ Î·È Ù· ÔÏÂÔ‰ÔÌÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ˙ÒÓË˜ ÂÈÚÚÔ‹˜ ÙË˜. ∂ÙÛÈ, Î·Ù·ÁÚ¿ÊÂÙ·È
Ë ËÌÂÚ‹ÛÈ· ‰È·Î‡Ì·ÓÛ‹ Î·È ÔÈ ÒÚÂ˜ ·È¯Ì‹˜ ÁÈ· ÙË Ù˘ÈÎ‹ Â‚‰ÔÌ¿‰·, ÁÈ· Î¿ıÂ Ù˘ÈÎ‹
ÂÚ›Ô‰Ô ·Ó¿Ï˘ÛË˜, ÛÙÔÈ¯Â›· Ô˘ ·ÔÙÂÏÔ‡Ó ÙÈ˜ Û¯Â‰È·ÛÙÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ ÁÈ· ÙË ‰È·-
ÛÙ·ÛÈÔÏfiÁËÛË ÙˆÓ ˘Ô‰ÔÌÒÓ Î·È ÙËÓ ÂÍ¤Ù·ÛË ÛÂÓ·Ú›ˆÓ Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ÂÈ¯ÂÈÚËÛÈ·Î‹
ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ‰ÈÎÙ‡Ô˘.

∂ÈÏ¤ÔÓ, ‰›ÓÂÙ·È Ë ‰˘Ó·ÙfiÙËÙ· ÁÈ· Úfi‚ÏÂ„Ë ÙÔ˘ ÂÈ¤‰Ô˘ ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ ÛÙ·ı-
ÌÒÓ Ô˘ ı· ÂÓÙ·¯ıÔ‡Ó ÛÙÔ ‰›ÎÙ˘Ô, ·Ó¿ÏÔÁ· ÙÈ˜ ¯Ú‹ÛÂÈ˜ Ô˘ Û¯Â‰È¿ÛÙËÎ·Ó Ó· ÂÍ˘Ë-
ÚÂÙ‹ÛÔ˘Ó, Î·ıÒ˜ Î·È ÙˆÓ ÂÓ‰Â¯fiÌÂÓˆÓ ÌÂÙ·‚ÔÏÒÓ ÛÙÔ˘˜ ˘ÊÈÛÙ¿ÌÂÓÔ˘˜. ∞Ó·Ï˘ÙÈÎfiÙÂ-
Ú·, ÁÈ· ÙÔ˘˜ Ó¤Ô˘˜ ÛÙ·ıÌÔ‡˜, ·Ó·Ì¤ÓÂÙ·È:

72 EÈÛÙËÌÔÓÈÎ‹ EÂÙËÚ›‰· EÊ·ÚÌÔÛÌ¤ÓË˜ ŒÚÂ˘Ó·˜, Vol. XI, No 1, 2006



ñ ¢˘ÙÈÎ‹ Â¤ÎÙ·ÛË ÙË˜ °Ú·ÌÌ‹˜ 2 
√ Ó¤Ô˜ ÛÙ·ıÌfi˜ ∞Á. ∞ÓÙÒÓÈÔ˜ (ÙÂÚÌ·ÙÈÎfi˜ ÛÙ·ıÌfi˜, Ô˘ ÂÍ˘ËÚÂÙÂ› Ù· ‰˘ÙÈÎ¿ ÚÔ¿-
ÛÙÈ·), ·Ó·Ì¤ÓÂÙ·È Ó· ¤¯ÂÈ Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Ô˘ ¤¯ÂÈ Û‹ÌÂÚ· Ô ÛÙ·ıÌfi˜ ∂ıÓÈÎ‹ ÕÌ˘Ó·.

ñ ¡fiÙÈ· Â¤ÎÙ·ÛË ÙË˜ °Ú·ÌÌ‹˜ 2 
√ Ó¤Ô˜ ÛÙ·ıÌfi˜ ∞Ï. ¶·Ó·ÁÔ‡ÏË˜, ·Ó·Ì¤ÓÂÙ·È Ó· ¤¯ÂÈ Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Ô˘ ¤¯ÂÈ Û‹-
ÌÂÚ· Ô ÛÙ·ıÌfi˜ ¢¿ÊÓË, Ô ÔÔ›Ô˜ ·fi ÙÂÚÌ·ÙÈÎfi˜ ÛÙ·ıÌfi˜ ı· ÌÂÙ·ÙÚ·Â› ÛÂ ÂÓ‰È¿ÌÂ-
ÛÔ ÛÙ·ıÌfi.

ñ µfiÚÂÈ· Â¤ÎÙ·ÛË ÙË˜ °Ú·ÌÌ‹˜ 3 
™ÙÔ ÙÌ‹Ì· ·fi ÙËÓ ∂ıÓÈÎ‹ ÕÌ˘Ó· Ì¤¯ÚÈ ÙÔ ÛÙ·ıÌfi ¢. ¶Ï·ÎÂÓÙ›·˜, ÂÓÙfi˜ ÙÔ˘ ¤ÙÔ˘˜
2004 (∞‡ÁÔ˘ÛÙÔ 2004), ı· ÏÂÈÙÔ˘ÚÁ‹ÛÔ˘Ó ÔÈ ÛÙ·ıÌÔ› Ã·Ï¿Ó‰ÚÈ Î·È ¢. ¶Ï·ÎÂÓÙ›·˜). 

√ ÛÙ·ıÌfi˜ Ã·Ï¿Ó‰ÚÈ ·Ó·Ì¤ÓÂÙ·È Ó· ·ÔÙÂÏ¤ÛÂÈ ¤Ó·Ó ÂÓ‰È¿ÌÂÛÔ ÛÙ·ıÌfi – ÙÔÈÎÔ‡
ÂÓ‰È·Ê¤ÚÔÓÙÔ˜, ÌÂ Î‡ÚÈÔ ¤ÚÁÔ ÙËÓ ÂÍ˘ËÚ¤ÙËÛË ÙÌ‹Ì·ÙÔ˜ ÙÔ˘ ¢. Ã·Ï·Ó‰Ú›Ô˘ (ÂÚÈÔ¯‹
Î·ÙÔÈÎ›·˜ Î·È ÂÚÈÔ¯‹ ÌÂ ÂÌÔÚÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ·). 

√ ÛÙ·ıÌfi˜ ¢. ¶Ï·ÎÂÓÙ›·˜, ı· ·ÔÙÂÏ¤ÛÂÈ ÛÙ·ıÌfi ·ÓÙ·fiÎÚÈÛË˜ ÌÂÙ·Í‡ ªÂÙÚfi Î·È
¶ÚÔ·ÛÙÈ·ÎÔ‡ ™È‰ËÚÔ‰ÚfiÌÔ˘ Î·È ı· ·ÔÙÂÏÂ› ÙÔÓ ÙÂÏÂ˘Ù·›Ô ÛÙ·ıÌfi ÙÔ˘ ªÂÙÚfi ÁÈ· ÙÔ
·ÂÚÔ‰ÚfiÌÈÔ. ∞Ó·Ì¤ÓÂÙ·È Ó· ·ÚÔ˘ÛÈ¿ÛÂÈ Û˘Ó‰˘·ÛÌfi ÙˆÓ ÛËÌÂÚÈÓÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ
ÙˆÓ ÛÙ·ıÌÒÓ ∂ıÓ. ÕÌ˘Ó· Î·È ÙˆÓ ÛÙ·ıÌÒÓ ·ÓÙ·fiÎÚÈÛË˜. 

∞ÓÙ›ÛÙÔÈ¯·, Ô ÛÙ·ıÌfi˜ ∂ıÓ. ÕÌ˘Ó·, ı· ·ÔÎÙ‹ÛÂÈ Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÂÓ‰È¿ÌÂÛÔ˘
ÛÙ·ıÌÔ‡.

∆¤ÏÔ˜, Ë ·Ó¿Ï˘ÛË ·˘Ù‹ ÛÂ Â›Â‰Ô ÛÙ·ıÌÔ‡, Ô‰ËÁÂ› ÛÂ Û˘ÌÂÚ¿ÛÌ·Ù· ÁÈ· ÙËÓ ÂÏÎ˘-
ÛÙÈÎfiÙËÙ· ÙˆÓ ÛÙ·ıÌÒÓ Î·È ÙËÓ ÂÊ·ÚÌÔÁ‹ Û¯Â‰›ˆÓ ·Ó·‚¿ıÌÈÛË˜ ÙË˜, Ù· ÔÔ›· ÌÔÚÂ›
Ó· Â›Ó·È ‰È·ÊÔÚÂÙÈÎ¿ ÁÈ· Î¿ıÂ Ù˘ÈÎ‹ ÂÚ›Ô‰Ô.
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Derivations on Coordinate Rings of smooth
varieties
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¶ÂÚ›ÏË„Ë

™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ ÂÂÎÙÂ›ÓÔ˘ÌÂ Û˘ÌÂÚ¿ÛÌ·Ù· ·Ï·ÈfiÙÂÚË˜ ÂÚÁ·Û›·˜ Ì·˜ ‰›‰Ô-
ÓÙ·˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ·Ú·‰Â›ÁÌ·Ù· ÔÌ·ÏÒÓ ·ÏÁÂ‚ÚÈÎÒÓ Û˘ÓfiÏˆÓ ¿Óˆ ·fi ¤Ó· ÛÒ-
Ì· k ¯·Ú·ÎÙËÚÈÛÙÈÎ‹˜ ÌË‰¤Ó, ÙˆÓ ÔÔ›ˆÓ ÔÈ ‰·ÎÙ‡ÏÈÔÈ Û˘ÓÙÂÙ·ÁÌ¤ÓˆÓ ÂÈ‰¤¯ÔÓÙ·È k-
·Ú·ÁˆÁ›ÛÂÈ˜, Ô˘ ‰ÂÓ ·Ê‹ÓÔ˘Ó ‰È¿ÊÔÚ· ÙÔ˘ ÌË‰ÂÓÈÎÔ‡ ÁÓ‹ÛÈ· È‰ÂÒ‰Ë ÙÔ˘˜ ·Ó·ÏÏÔ›-
ˆÙ· (Î‡ÎÏÔ˜, Î‡ÏÈÓ‰ÚÔ˜, Ú·ÁÌ·ÙÈÎfi˜ ÙfiÚÔ˜). To ÁÂÁÔÓfi˜ ·˘Ùfi, Ô˘ ‰ÂÓ ÈÛ¯‡ÂÈ ÁÈ· fiÏ·
Ù· ÔÌ·Ï¿ ·ÏÁÂ‚ÚÈÎ¿ Û‡ÓÔÏ· (ˆ˜ ·ÓÙÈ·Ú¿‰ÂÈÁÌ· ‰›‰ÂÙ·È Ë Ú·ÁÌ·ÙÈÎ‹ ÛÊ·›Ú·) ·-
ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙÔ fiÙÈ Î¿ÙÈ Ù¤ÙÔÈÔ ‰ÂÓ ÌÔÚÂ› Ó· Û˘Ì‚Â› ÁÈ· È‰È¿˙ÔÓÙ· ·Ï-
ÁÂ‚ÚÈÎ¿ Û‡ÓÔÏ·. ø˜ ¿ÌÂÛË Û˘Ó¤ÂÈ· ÌÔÚÔ‡Ó Ó· Î·Ù·ÛÎÂ˘·ÛıÔ‡Ó ·ÏÔ› ÏÔÍÔ› ‰·ÎÙ‡-
ÏÈÔÈ ÔÏ˘ˆÓ‡ÌˆÓ ¿Óˆ ·fi ÙÔ˘˜ ‰·ÎÙ˘Ï›Ô˘˜ Û˘ÓÙÂÙ·ÁÌ¤ÓˆÓ ÙˆÓ ·Ú·¿Óˆ ·ÏÁÂ-
‚ÚÈÎÒÓ Û˘ÓfiÏˆÓ. 

Abstract

In this paper, we extend results obtained in an earlier paper by giving characteristic
examples of smooth varieties over a field k of characteristic zero , whose coordinate rings
admit k-derivations leaving no non zero proper ideals invariant. (circle, cylinder, real
torus). This fact, which is not true for all smooth algebraic sets (the real sphere is given as
a counter example), is put in contrast to the fact that this is not possible for singular
varieties. As an immediate consequence simple skew polynomial rings can be constructed
over the coordinate rings of the above varieties.
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1. Introduction

All the rings considered in this paper are commutative with identity and all the fields
are of characteristic zero.

Let R be a ring and let d be a derivation of R. Then an ideal I of R is called a d-ideal if
d(I)�I, and R is called a d-simple ring if it has no non zero proper d-ideals.

In order to simplify our notation we shall write dI instead of d(I). 
It is well known that, if R contains the rational numbers and it has no non zero proper

prime d-ideals, then R is a d-simple ring and also that a d-simple ring of characteristic zero
is always a domain [4; Corollary 1.5] .

If R is a d-simple ring and r is a non zero element of the kernel, say K, of R, then rR
is a non zero d-deal of R. Thus K is a field and therefore R is either of characteristic zero,
or of a prime number, say p.

In [8] we have examined the d-simplicity of a ring R in connection with its Krull
dimension. If R is a d-simple ring of characteristic p, then things are quite simple; namely
R is a 0-dimensional quasi-local ring and therefore, if R is a domain, then R is a field [8;
Theorem 2.1]. 

On the contrary, if R is of characteristic zero and d is a derivation of R, then no
criterion is known to decide whether or not R is a d-simple ring, unless if R is a 1-
dimensional (as a ring) finitely generated algebra over a field k [8; Theorem 2.4]. 

In [8] we have also presented characteristic cases of k-algebras with dimension greater
than 1 admitting derivations, which leave no non zero proper ideals invariant.

For the local case, if R is a regular local ring of finitely generated type, then there
always exists a derivation d of R such that R is d-simple [3; section 2], while a d-simple
complete local ring has always dimension 1 [8; Theorem 2.3].

Another important result for the case of characteristic zero is that, if R is a d-simple
G-ring (a wide class of rings containing all finitely generated algebras over fields, all
complete local rings, and which is closed under localization [5; pp. 249-257]), then R is a
regular ring [2; Theorem 1].

2. Geometric examples of d-simple rings

We start with some ideas from Algebraic Geometry , for which we refer freely to [1]
and [6].

Let k be a field , let n be a positive integer, and let Y be an irreducible algebraic set
over the cartesian product kn. Then Y is called a smooth variety, if it has no singular
points, otherwise it is called a singular variety. 
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It is well known that, if the coordinate ring R = of Y (where J(Y) 

denotes the ideal of Y in the polynomial ring  k[x1, x2,...,xn]) is regular, then Y is a smooth
variety. Combining this with  Theorem 1 of [2], mentioned at the end of the previous
section, one gets the following result:

2.1. Proposition:

Let k be a field, let n be a non negative integer, and let Y be  a singular variety over
kn. Then the coordinate ring R of Y admits no derivation d, such that R is a d-simple ring.-

Next we are going to present some characteristic examples of smooth varieties
having d-simple coordinate rings, for suitably chosen k-derivations d of them. We
emphasize that this is not always true; e.g. it is well known that the coordinate ring

S = of the real sphere, although it is regular, admits no derivation d,

such that S is d-simple. [3, section 3, example (iii)].
We start with the following example, which is a straightforward consequence of

Theorem 2.4 of  [8] :

2.2. Example :

The coordinate ring R = of the circle defined over a field k admits 

k-derivations d, such that R is a d-simple ring.

Proof: 

Since P = (x1
2 � x2

2 � 1) is a prime ideal of  k[x1, x2], we have that dim R = 2-height(P)
and therefore, by the principal ideal theorem, dim R=1.
Consider the k-derivation d of  k[x1, x2]  defined by  dx1 = ax2 and  dx2 = -ax1, for some
non zero element a of k. Since dP� P, d induces a k-derivation of  R, denoted also by d.
Given f in k[x1, x2], set  f� = f + P, then x�2�dx�1� � x�1�dx�2� = a. Thus the result follows by
Theorem 2.4 of  [8], stating that, if d is a k-derivation of a 1-dimensional finitely generated
k-algebra, say R = k[y,1 y2,..., yn], then R is d-simple, if, and only if, R = (dy1,dy2,...,dyn).-
Next, using the previous example, we shall further prove:

2.3. Exampe:

The coordinate ring C= of the cylinder defined over a field k is d-simple

for suitable k-derivation d of C.

k[x1, x2, x3]��
(x1

2 � x2
2 � 1)

k[x1, x2]��
(x1

2 � x2
2 � 1)

IR[x1, x2, x3]��
(x1

2, x2
2, x3

2 � 1)

k[x1, x2,...,xn]��
J(Y)
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Proof: 

Reconsider the ring R of the previous example. We can write R = k [x�1�, x�2�] and 
C = k[x�1�, x�2�, x3] = R[x3]. 

The derivation d = x2 � x1 of k[x1, x2]  induces a derivation of R, denoted also by

d, and, by the previous example, R is a d-simple ring. We shall show that d can be extended
to a derivation of C, such that C is also a d-simple ring.
For this, observe first that any F in R can be written in the form F = �

n

i=0
g�i�x�2�

i
, where n is

a non negative integer and gi is in k[x1], for each i.

But x�2�
2

= 1 � x�1�
2
, and therefore F = f�x�2� + g�, with f,g in k[x1]. This expression of f is unique,

because f�x�2� + g� = 0� gives that fx2 + g = h( x1
2 + x2

2 � 1). Thus, on comparing the degrees

of both sides with respect to x2, it turns out that h = 0 and therefore f = g = 0.

We shall show further that dF � 1� ,  for all F in R.  

In fact, dF= d f�x�2� + f�dx�2� + dg� = x�2�
2

� f�x�1� + x�2� = (1 � x�1�
2) � f�x�1� + x�2� .

Thus, if dF = 1�, by the uniqueness of this expression, it follows that = 0� and

(1 � x�1�
2) � f�x�1� = 1� (1) .

But f = �
t

i=0
·ix1

i for some non negative integer t, with ·i in k, for each i. Thus, equating

the leading coefficients in (1), we get that -(t + 1) ·t = 0, therefore ·t = 0, fact wich

contradicts (1).

Consider now the derivation x2 � x1 + of  k[x1,x2,x3] , which induces a

derivation of C, whose restriction in R is d.  Denote the above derivation by d as well, we

shall show then that C is a d-simple ring.

In fact, assuming the contrary, suppose that I is a proper non zero d-ideal of C=R[x3] and

let A be the set of the leading coefficients of all the polynomials of least degree, say n, in

I. Obviously then A is a proper non zero ideal of R

Let a be in A, then there is a polynomial F in I, such that F = ax3
n + terms of lower degree.

But dF = (da) x3
n + terms of lower degree is also in I  and therefore da is in A.

Hence A is a d-ideal of R, so A=R. 

∂ 
�
∂x3

∂ 
�
∂x2

∂ 
�
∂x1

∂f�
�
∂x�1�

∂g�
�
∂x�1�

∂g�
�
∂x�1�

∂f�
�
∂x�1�

∂g�
�
∂x�1�

∂f�
�
∂x�1�

∂
�
∂x2

∂
�
∂x1
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This means that there exists a monic polynomial, say G = x3
n + ·n-1x3

n-1 + terms of lower

degree in I. Then dG = nx3
n-1 + d(·n-1)x3

n-1 + terms of lower degree is also in I and 

has degree less than n, therefore d G = 0. In particular n+d(·n-1) = 0�, or d(- ·n-1) = 1�, a 

contradiction, since  - ·n-1=F  is in R.-

The following lemma is a consequence of Theorem 3.5  of [8]

2.4. Lemma:

Let  A= IR[x1, x2, ..., x2n)] be a polynomial ring over the field IR of the real numbers.
Then the IR-derivation d of A defined by 

dx2i-1 = ·ix2i ,   d(x2i) = � ·ix2i-1,  with ·i in IR for each i = 1,2,…n,

induces a derivation of the ring T= (denoted also by

d), such that T is d-simple if, and only if, ·1, ·2, ..., ·n are linearly independent over the

ring Z of integers.

Proof: 

Set  I = (x1
2 + x2

2 � 1, ..., x2n-1
2 + x2n

2 � 1). Since  d(x2i-1
2 + x2i

2 � 1) = 0  for each I, is

dI� I, and therefore d induces a derivation of  T= .

Consider now the polynomial ring  B = C[x1, x2, ..., x2n], where C denotes the field of

complex numbers and set  Ie = BI. Then d extends to a C-derivation of B by 

d(f+ig) = df+idg  for all f,g in A, who lifts to a C-derivation of . (it is easy to check that 

Ie is a d-ideal of B).

It is straightforwad to show that is a d-simple ring, if, and only f, is a d-simple ring. 

Set  yj = (x2j-1 + ix2j) + Ie and  yj
-1 = (x2j-1 + ix2j) + Ie,  j = 1,2,….,n. 

Then we have that  x2j-1 + Ie = ,  x2j + Ie = , and  yj yj
-1 = 1 + Ie, for each j

and therefore we can write  = C[y1,y1
-1, ...,yn, yn

-1 ].

But  d(yj) = [dx2j-1 + id(x2j)] + Ie = (·jx2j � i·jx2j-1) + Ie = � i·jyj = bjyj , and therefore the

result follows by Theorem 3.5 of [8], stating that C[y1,y1
-1, ...,yn, yn

-1 ] is d-simple, if, and

only if, the bj 's are linearly independent over Z.-

B
�
Ie

yj � yj
-1

�
2

yj + yj
-1

�
2

B
�
Ie

A
�
I

B
�
Ie

A
�
I

A
����
(x1

2 + x2
2 � 1, ..., x2n-1

2 + x2n
2 � 1)

1
�
n

1
�
n
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For  n = 2  the ring  T = of the previous lemma is the

coordinate ring of the real torus, considered as a 2-dimensional surface in 4 dimensions.
Thus we obtain the following example :

2.5. Example:

The coordinate ring T of the real torus is d-simple for suitable IR-derivations d of T.

Proof: 

Set d = x2 � x1 + ·x4 � ·x3 , where · is an irrational number and apply

the previous lemma.-
Combining the above examples with Corollary 3.6 of [7] one obtains examples of simple
skew polynomial rings over the coordinate rings of the corresponding smooth varieties.

References

[1] Fulton W., Algebraic Curves: An introduction to Algebraic Geometry,
Benjamin/Cummings, Reading, Mass., 1978.

[2] Hart R., Derivations on commutative rings, J. London Math. Soc., 8,171-175,
1974.

[3] Hart R., Derivations on regular local rings of finitely generated type, J. London
Math. Soc., 10, 292-294, 1975.

[4] Lequain Y., Differential simplicity and complete integral closure, Pasific J. Math,
36, 741-751,1971.

[5] Matsumura H., Commutative Algebra, Second Edition, Benjamin/Cummings,
Reading,Mass., 1980.

[6] Mumford D., Algebraic Geometry I - Complex  projective varieties, Springer,
New York, 1995.

[7] Voskoglou M. , G., Simple skew polynomial rings, Publ. I. Math. (Beograd), 37

(51), 37-41, 1985.
[8] Voskoglou M., G., Differential simplicity and dimension of a commutative ring,

Riv. Mat. Univ. Parma, (6), 4, 111-119, 2001.

∂
�
∂x4

∂
�
∂x3

∂
�
∂x2

∂
�
∂x1

IR[x1, x2, x3, x4]����
(x1

2 � x2
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¶ÂÚ›ÏË„Ë

∏ ‰ÈËÏÂÎÙÚÈÎ‹ ·ÓÙÔ¯‹ ÙÔ˘ ÂÍ·ÊıÔÚÈÔ‡¯Ô˘ ıÂ›Ô˘ ¤¯ÂÈ ÂÚÂ˘ÓËıÂ› ÁÈ· ‰È¿ÊÔÚÂ˜ ÂÈ-
Ú·Ì·ÙÈÎ¤˜ Û˘Óı‹ÎÂ˜ Î·È ËÏÂÎÙÚÈÎ¤˜ Î·Ù·ÔÓ‹ÛÂÈ˜. √È ÌË¯·ÓÈÛÌÔ› Î·Ù¿ÚÂ˘ÛË˜ (˘fi
streamer ‹ ˘fi leader) ¤¯Ô˘Ó ·Ú·ÙËÚËıÂ› Î·È ·Ó·Ï˘ıÂ› Î·È ÎÚÈÙ‹ÚÈ· Úfi‚ÏÂ„Ë˜ ÙË˜
Ù¿ÛË˜ ‰È¿Û·ÛË˜ ¤¯Ô˘Ó ÚÔÙ·ıÂ›. ∏ ·ÚÔ‡Û· ÂÚÁ·Û›· ÂÍÂÙ¿˙ÂÈ Î·È ÚÔÛ‰ÈÔÚ›˙ÂÈ ÙËÓ
Â›‰Ú·ÛË ÙˆÓ Î·Ù·ÛÎÂ˘·ÛÙÈÎÒÓ ·Ú·Ì¤ÙÚˆÓ Î·È ÏÂÈÙÔ˘ÚÁÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ
ÛÙËÓ ‰ÈËÏÂÎÙÚÈÎ‹ ·ÓÙÔ¯‹ ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ ÌÂ ÌfiÓˆÛË SF6. ∆Ô ¯·Ú·ÎÙËÚÈÛÙÈÎfi ‰È¿-
ÁÚ·ÌÌ· Ù¿ÛË˜ ‰È¿Û·ÛË˜-›ÂÛË˜ V(p) ÌÂ ÙÈ˜ ‰È·ÎÚÈÙ¤˜ ÂÚÈÔ¯¤˜ ‰ÈËÏÂÎÙÚÈÎ‹˜ Û˘ÌÂ-
ÚÈÊÔÚ¿˜ Î·Ù·ÛÎÂ˘¿˙ÂÙ·È Î·È ·Ó·Ï‡ÂÙ·È. 

Abstract

The dielectric strength of sulphur hexafluoride has been studied for different
experimental conditions and electrical voltage waveforms. The breakdown mechanisms
(by streamer or by leader) have been observed and analyzed and breakdown criteria have
been elaborated. This paper examines and defines the affect of industrial scale parameters
and characteristics on the dielectric strength of an electrical system isolated with SF6. The
diagram breakdown voltage against pressure V(p) is plotted and analyzed and distinct
dielectric phases are revealed.
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§¤ÍÂÈ˜ - KÏÂÈ‰È¿: 

SF6, ‰ÈËÏÂÎÙÚÈÎ‹ ·ÓÙÔ¯‹, ‰È¿Û·ÛË, ÈÔÓÈÛÌfi˜ ·ÂÚ›Ô˘, corona, streamer, leader

1. ∂ÈÛ·ÁˆÁ‹

∏ ÚÒÙË Û‡ÓıÂÛË ÙÔ˘ ∂Í·ÊıÔÚÈÔ‡¯Ô˘ £Â›Ô˘ (SF6) Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÙÔ 1900 ·fi
ÙÔ˘˜ Lebeau Î·È Morisson, ÛÙ· ÂÚÁ·ÛÙ‹ÚÈ· ÙË˜ º·ÚÌ·ÎÂ˘ÙÈÎ‹˜ ™¯ÔÏ‹˜ ÙÔ˘ ¶·ÓÂÈ-
ÛÙËÌ›Ô˘ ¶·ÚÈÛÈÔ‡. ªÂ ÙËÓ ¿ÚÔ‰Ô ÙˆÓ ¯ÚfiÓˆÓ ÔÈ Ê˘ÛÈÎ¤˜, ¯ËÌÈÎ¤˜, ıÂÚÌÈÎ¤˜ Î·È ‰ÈË-
ÏÂÎÙÚÈÎ¤˜ È‰ÈfiÙËÙÂ˜ ÙÔ˘ ·ÂÚ›Ô˘ ÌÂÏÂÙ‹ıËÎ·Ó Î·È ÚÔÛ‰ÈÔÚ›ÛıËÎ·Ó. √È ÔÏ˘¿ÚÈıÌÂ˜
·˘Ù¤˜ ÌÂÏ¤ÙÂ˜ ·ÏÏ¿ Î·È Ë Ì·ÎÚÔ¯ÚfiÓÈ· ‚ÈÔÌË¯·ÓÈÎ‹˜ ÎÏ›Ì·Î·˜ Ú·ÎÙÈÎ‹ ÂÊ·ÚÌÔÁ‹
·¤‰ÂÈÍ·Ó ÙËÓ ÂÍ·ÈÚÂÙÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘ Î·È ÙÔ Î·ıÈ¤ÚˆÛ·Ó Û·Ó ÙÔ ·‰È·ÊÈÏÔÓ›ÎË-
ÙÔ ÌÔÓˆÙÈÎfi ·¤ÚÈÔ ÛÙËÓ Û‡Á¯ÚÔÓË ËÏÂÎÙÚÔÙÂ¯ÓÈÎ‹ ‚ÈÔÌË¯·Ó›·.

√È ÚÒÙÂ˜ ¤ÚÂ˘ÓÂ˜ ÁÈ· Ú·ÎÙÈÎ¤˜ ËÏÂÎÙÚÔÙÂ¯ÓÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜ ÙÔ˘ ·ÂÚ›Ô˘ Ú·ÁÌ·-
ÙÔÔÈÔ‡ÓÙ·È ÛÙÈ˜ ∏¶∞ ÙÔ 1937 ·ÊÔ‡ ‰È·ÈÛÙÒıËÎÂ fiÙÈ ·ÚÔ˘ÛÈ¿˙ÂÈ ·ÓÒÙÂÚË ‰ÈËÏÂ-
ÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ ·fi ÙÔÓ ·¤Ú·. ∂ÙÛÈ ÙÔ ÂÍ·ÊıÔÚÈÔ‡¯Ô ıÂ›Ô ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ·Ú-
¯ÈÎ¿ ÁÈ· ÙËÓ ÌfiÓˆÛË Î·Ïˆ‰›ˆÓ Î·È ˘ÎÓˆÙÒÓ Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÌÂÙ·Û¯ËÌ·ÙÈÛÙÒÓ
(1947). ∏ ¯Ú‹ÛË ÙÔ˘ ·ÂÚ›Ô˘, Û·Ó Ì¤ÛÔ ‰È·ÎÔ‹˜ ÙˆÓ ËÏÂÎÙÚÈÎÒÓ ‰ÈÎÙ‡ˆÓ ÈÛ¯‡Ô˜, ÌÂ
·ÍÈÔÛËÌÂ›ˆÙË ÈÎ·ÓfiÙËÙ· Û‚¤ÛË˜ ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ ÙfiÍÔ˘, ÍÂÎÈÓ¿ ÛÂ ÂÈÚ·Ì·ÙÈÎfi ÛÙ¿‰ÈÔ
ÙÔ 1953, ÂÓÒ ÔÈ ÚÒÙÔÈ ‰È·ÎfiÙÂ˜ ÈÛ¯‡Ô˜ Ì¤ÛË˜ Î·È ˘„ËÏ‹˜ Ù¿ÛË˜ ÌÂ ÌfiÓˆÛË SF6 Î¿-
ÓÔ˘Ó ÙËÓ ÂÌÊ¿ÓÈÛ‹ ÙÔ˘˜ Á‡Úˆ ÛÙÔ 1960. ∂ÎÙÔÙÂ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÙfiÛÔ ÛÙË ÌfiÓˆÛË
‰È·ÎÔÙÒÓ (circuit breaker) Î·È ÈÓ¿ÎˆÓ ÈÛ¯‡Ô˜ ÎÏÂÈÛÙÔ‡ Ù‡Ô˘ fiÛÔ Î·È ÛÂ ˘ÔÛÙ·ı-
ÌÔ‡˜ G.I.S. (Gaz Insulated Substation).

∏ ‰ÈËÏÂÎÙÚÈÎ‹ ÙÔ˘ Û˘ÌÂÚÈÊÔÚ¿ ˘fi ÙËÓ Â›‰Ú·ÛË ËÏÂÎÙÚÈÎÒÓ Î·Ù·ÔÓ‹ÛÂˆÓ Î·È
ÔÈ Ê˘ÛÈÎÔ› ÌË¯·ÓÈÛÌÔ› ‰È¿Û·ÛË˜ ·Ú·ÙËÚ‹ıËÎ·Ó Î·È ·Ó·Ï‡ıËÎ·Ó ÂÓÒ ËÏÂÎÙÚÔÊ˘ÛÈ-
Î¿ ÌÔÓÙ¤Ï· Î·È ÎÚÈÙ‹ÚÈ· ·Ó¿Ù˘ÍË˜ ÙˆÓ ÌË¯·ÓÈÛÌÒÓ ·˘ÙÒÓ ‰È·ÌÔÚıÒıËÎ·Ó [1]. 

2. ∫·Ì‡ÏË ÙÔ˘ Paschen

∏ Ì¤ÁÈÛÙË ‰ÈËÏÂÎÙÚÈÎ‹ ·ÓÙÔ¯‹ ÂÓfi˜ ÌÔÓˆÙÈÎÔ‡ ·ÂÚ›Ô˘ Ï·Ì‚¿ÓÂÙ·È ÁÈ· Î·Ù·ÛÎÂ˘·-
ÛÙÈÎ‹ ‰È¿Ù·ÍË ËÏÂÎÙÚÔ‰›ˆÓ Ô˘ ‰ËÌÈÔ˘ÚÁÂ› ÔÌÔÈÔÁÂÓ¤˜ ËÏÂÎÙÚÈÎfi Â‰›Ô. √ Û¯Â‰È·ÛÌfi˜
ÙÔ˘ ËÏÂÎÙÚÔÏÔÁÈÎÔ‡ ÂÍÔÏÈÛÌÔ‡ Î·È ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ ‚ÈÔÌË¯·ÓÈÎ‹˜ ÎÏ›Ì·Î·˜ ÌÂ Ìfi-
ÓˆÛË ÂÍ·ÊıÔÚÈÔ‡¯Ô˘ ıÂ›Ô˘ ·ÔÛÎÔÂ› ÛÙËÓ ÂÏ·¯ÈÛÙÔÔ›ËÛË ÙˆÓ ·Ú·Ì¤ÙÚˆÓ ·ÓÔÌÔÈ-
ÔÁ¤ÓÂÈ·˜ Ô˘ ı· ÌÔÚÔ‡Û·Ó Ó· ÚÔÎ·Ï¤ÛÔ˘Ó ÙÔÈÎ‹ ÂÓ›Û¯˘ÛË ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘,
ÁÂÁÔÓfi˜ Ô˘ ı· Â˘ÓÔ‹ÛÂÈ ÙËÓ ¤Ó·˘ÛË ÙË˜ ÂÎÎ¤ÓˆÛË˜ ÛÂ ¯·ÌËÏfiÙÂÚÂ˜ ÙÈÌ¤˜ Ù¿ÛË˜. ŒÓ·
‰È¿ÎÂÓÔ ıÂˆÚÂ›Ù·È ˆ˜ ÔÌÔÈÔÁÂÓ¤˜ (‹ Û¯Â‰fiÓ ÔÌÔÈÔÁÂÓ¤˜) ÂÊfiÛÔÓ Ô Û˘ÓÙÂÏÂÛÙ‹˜ ·ÓÔ-
ÌÔÈÔÁ¤ÓÂÈ·˜ u Ô˘ ÙÔ ¯·Ú·ÎÙËÚ›˙ÂÈ Â›Ó·È ÌÂÁ·Ï‡ÙÂÚÔ˜ ·fi 0,2 [2], [3].
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°È· ‰È¿Ù·ÍË ‰È·Î¤ÓÔ˘ ÔÌÔÈÔÁÂÓÔ‡˜ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, Ë Ù¿ÛË ‰È¿Û·ÛË˜ Vb Â›Ó·È
·Ï‹ Û˘Ó¿ÚÙËÛË ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ p�d (›ÂÛË ·ÂÚ›Ô˘ � ·fiÛÙ·ÛË ‰È·Î¤ÓÔ˘), ÁÈ· ‰Â‰ÔÌ¤-
ÓË ıÂÚÌÔÎÚ·Û›· ÙÔ˘ ·ÂÚ›Ô˘, Û‡ÌÊˆÓ· ÌÂ ÙËÓ Û¯¤ÛË Ô˘ Â›Ó·È ÁÓˆÛÙ‹ Û·Ó ÓfiÌÔ˜ ÙÔ˘

Paschen. °È· ÙÔ SF6 ÂÈÚ·Ì·ÙÈÎ¿ ‰Â‰ÔÌ¤Ó· ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ Vb Â›Ó·È ÁÓˆÛÙ¿ ÁÈ·
ÙÈÌ¤˜ ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ p�d Ì¤¯ÚÈ ÙËÓ ÙÈÌ‹ ÙˆÓ 3 bar�cm. ∆Ô Û¯‹Ì· 1 ·ÚÔ˘ÛÈ¿˙ÂÈ ÙËÓ ÂÈ-
Ú·Ì·ÙÈÎ‹ Î·Ì‡ÏË ÙÔ˘ Paschen ÁÈ· Û˘Óı‹ÎÂ˜ ‰ÔÎÈÌÒÓ ˘fi Û˘ÓÂ¯‹ Ù¿ÛË. ∏ Î·Ì‡ÏË
·ÚÔ˘ÛÈ¿˙ÂÈ Ì›· ÂÏ¿¯ÈÛÙË ÙÈÌ‹ Vs ÙË˜ Ù¿ÍÂˆ˜ ÙˆÓ 507 V Ë ÔÔ›· ·ÓÙÈÛÙÔÈ¯Â› ÛÂ ÙÈÌ‹
ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ p�d ›ÛË ÌÂ 3�10-4 bar�cm [4]. ∏ ·‡ÍËÛË ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ Ô˘ ·Ú·-
ÙËÚÂ›Ù·È ÛÙ· ¿ÎÚ· ÙË˜ Î·Ì‡ÏË˜ ÔÊÂ›ÏÂÙ·È ÛÂ ÌÂ›ˆÛË ÙË˜ Èı·ÓfiÙËÙ·˜ ÈÔÓÈÛÌÔ‡, ÛÙÈ˜
ÌÂÓ ¯·ÌËÏ¤˜ È¤ÛÂÈ˜ ÂÍ·ÈÙ›·˜ ÙË˜ ÌÈÎÚ‹˜ Û˘¯ÓfiÙËÙ·˜ ÎÚÔ‡ÛÂˆÓ ÈÔÓÈÛÌÔ‡, ÛÙÈ˜ ‰Â ˘„Ë-
Ï¤˜ È¤ÛÂÈ˜ ÂÍ·ÈÙ›·˜ ÙË˜ ‰¤ÛÌÂ˘ÛË˜ ÙˆÓ ÂÏÂ˘ı¤ÚˆÓ ËÏÂÎÙÚÔÓ›ˆÓ. °È· ÙÈ˜ ‚ÈÔÌË¯·ÓÈÎ¤˜
ÂÊ·ÚÌÔÁ¤˜ Î·È Î·Ù·ÛÎÂ˘¤˜ ÙÔ ‰ÂÍÈfi ÙÌ‹Ì· ÙË˜ Î·Ì‡ÏË˜ Â›Ó·È ÛËÌ·ÓÙÈÎfi.

™¯‹Ì· 1: ∫·Ì‡ÏË ÙÔ˘ Paschen ÛÙÔ SF6 ÁÈ· Û˘ÓÂ¯‹ Ù¿ÛË ‰ÔÎÈÌ‹˜ ÙÔ˘ ‰È·Î¤ÓÔ˘.

√ ÓfiÌÔ˜ ÙÔ˘ Paschen Ê·›ÓÂÙ·È Ó· Â›Ó·È Ì›· ÛËÌ·ÓÙÈÎ‹ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ÙË˜ ‰ÈËÏÂ-
ÎÙÚÈÎ‹˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÙÔ˘ ·ÂÚ›Ô˘. øÛÙfiÛÔ ÛÂ ÚÂ·ÏÈÛÙÈÎ¤˜, ‚ÈÔÌË¯·ÓÈÎ‹˜ ÎÏ›Ì·Î·˜
ÂÊ·ÚÌÔÁ¤˜ Î·È Û˘ÛÙ‹Ì·Ù· ·Ú·ÙËÚÔ‡ÓÙ·È ·ÔÎÏ›ÛÂÈ˜ ÛÙÈ˜ ˘„ËÏ¤˜ È¤ÛÂÈ˜ ‹ ÛÙÈ˜ ÔÏ‡
ÌÈÎÚ¤˜ ·ÔÛÙ¿ÛÂÈ˜. √È ·ÔÎÏ›ÛÂÈ˜ ·˘Ù¤˜ Ô‰ËÁÔ‡Ó ÛÂ ÙÈÌ¤˜ ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ Û·ÊÒ˜
Î·ÙÒÙÂÚÂ˜ ·fi ·˘Ù¤˜ Ô˘ Ï·Ì‚¿ÓÔÓÙ·È ·fi ÙËÓ Î·Ì‡ÏË ÙÔ˘ Paschen. ∫·Ù¿ Û˘Ó¤ÂÈ·
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Â¿Ó Ë Ù¿ÛË ‰È¿Û·ÛË˜ Î·Ù¿ Paschen, ÛÂ È‰·ÓÈÎ¤˜ Û˘Óı‹ÎÂ˜ ÔÌÔÈÔÁÂÓÔ‡˜ Â‰›Ô˘, Â›Ó·È
VbÔ, ÙfiÙÂ Ë Ú·ÁÌ·ÙÈÎ‹ Ù¿ÛË ÙˆÓ ÂÈÚ·Ì·ÙÈÎÒÓ ‰ÔÎÈÌÒÓ ı· Â›Ó·È Kb�VbÔ, fiÔ˘ Kb ¤Ó·˜
Û˘ÓÙÂÏÂÛÙ‹˜ ‰È·Î¤ÓÔ˘ Ô ÔÔ›Ô˜ ı· Ú¤ÂÈ Ó· Ï¿‚ÂÈ ˘fi„Ë ÙËÓ ‰Ú¿ÛË ÔÏÏÒÓ ·Ú·Ì¤-
ÙÚˆÓ ÛÙËÓ ‰ÈËÏÂÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘ ·ÂÚ›Ô˘. 

∏ ÚÔ¤ÏÂ˘ÛË, Ô ÚfiÏÔ˜ Î·È Ë Â›‰Ú·ÛË ÙˆÓ ÛËÌ·ÓÙÈÎfiÙÂÚˆÓ ·Ú·Ì¤ÙÚˆÓ ı· ·Ó·-
Ï˘ıÔ‡Ó ÛÙËÓ Û˘Ó¤¯ÂÈ·.

3. ¢ÈËÏÂÎÙÚÈÎ¤˜ ·Ú¿ÌÂÙÚÔÈ ÙÔ˘ SF
6

3.1. ∂ÏÂ‡ıÂÚ· ÛˆÌ·Ù›‰È·

™ÙÂÚÂ¿ ÂÏÂ‡ıÂÚ· ÛˆÌ·Ù›‰È·, ‰È·ÊfiÚˆÓ ÌÂÁÂıÒÓ Î·È ÌÔÚÊÒÓ, ÌÔÚÔ‡Ó Ó· ‰ËÌÈ-
Ô˘ÚÁËıÔ‡Ó ÛÙÔ ÂÛˆÙÂÚÈÎfi ÂÓfi˜ ‚ÈÔÌË¯·ÓÈÎÔ‡ ÂÍÔÏÈÛÌÔ‡ (¯ ‰È·ÎfiÙË ÈÛ¯‡Ô˜) Î·Ù¿
ÙÔ ÛÙ¿‰ÈÔ ÙË˜ ·Ú·ÁˆÁ‹˜ ·ÏÏ¿ Î·È ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘. ∂ÓÒ Ù· ÌÔÓˆÙÈÎ¿ ÛˆÌ·Ù›‰È·
‰ÂÓ ¤¯Ô˘Ó Î·Ì›· Â›‰Ú·ÛË [5], Ù· ÌÂÙ·ÏÏÈÎ¿ ÛˆÌ·Ù›‰È· ·ÓÙ›ıÂÙ· Î·ıÈÛÙÔ‡Ó Â˘¿ÏˆÙË
ÙËÓ ÌfiÓˆÛË ÙˆÓ ‰È·Î¤ÓˆÓ ÂÍ·ÈÙ›·˜ ÙË˜ ÙÔÈÎ‹˜ ÂÓ›Û¯˘ÛË˜ ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, Â˘-
ÓÔÒÓÙ·˜ ÙËÓ ‰ËÌÈÔ˘ÚÁ›· Î·È ·Ó¿Ù˘ÍË ËÏÂÎÙÚÔÓÈÎÒÓ ÛÙÔÈ‚¿‰ˆÓ [6], [7]. ™Â ÌÂÁ¿Ï·
‰È¿ÎÂÓ·, ¤¯ÂÈ ·Ú·ÙËÚËıÂ› Ë ·Ó¿Ù˘ÍË ÙÔ˘ streamer ·fi ÙÔ ÂÓÂÚÁfi ËÏÂÎÙÚfi‰ÈÔ Î·Ù’·Ú-
¯¿˜ Ì¤¯ÚÈ ÙÔ ÛˆÌ·Ù›‰ÈÔ, Ô˘ ‚Ú›ÛÎÂÙ·È ÛÂ Î›ÓËÛË ˘fi ÙËÓ Â›‰Ú·ÛË ÙÔ˘ ÂÍˆÙÂÚÈÎ¿
ÂÊ·ÚÌÔ˙fiÌÂÓÔ˘ ÛÙÔ ‰È¿ÎÂÓÔ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, ÁÈ· Ó· ÔÏÔÎÏËÚÒÛÂÈ ÛÙËÓ Û˘Ó¤¯ÂÈ·
ÙËÓ ‰È¿‰ÔÛ‹ ÙÔ˘ Ì¤¯ÚÈ ÙÔ ·ÓÙ›ıÂÙÔ ËÏÂÎÙÚfi‰ÈÔ. ∏ Â›‰Ú·ÛË ÙÔ˘ ÛˆÌ·ÙÈ‰›Ô˘ ·˘Í¿ÓÂÈ ÌÂ
ÙÔ Ì¤ÁÂıfi˜ ÙÔ˘ (‰È¿ÌÂÙÚÔ ‹ Ì‹ÎÔ˜) Î·È ÙËÓ ›ÂÛË ÙÔ˘ ·ÂÚ›Ô˘ [8]. 

™˘ÓÂÒ˜ ·˘ÛÙËÚfi˜ ÔÈÔÙÈÎfi˜ ¤ÏÂÁ¯Ô˜ ··ÈÙÂ›Ù·È Î·Ù¿ ÙËÓ Î·Ù·ÛÎÂ˘‹ Î·È ı¤ÛË ÛÂ
ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ ÂÍÔÏÈÛÌÔ‡, ÂÓÒ ÛËÌ·ÓÙÈÎ‹ ÎÚ›ÓÂÙ·È Î·È Ë ÙÔÔı¤ÙËÛË ÂÈ-
‰ÈÎÒÓ ÂÍ·ÚÙËÌ¿ÙˆÓ ‰¤ÛÌÂ˘ÛË˜ ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÛˆÌ·ÙÈ‰›ˆÓ Ô˘ ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È Î·-
Ù¿ ÙËÓ ÏÂÈÙÔ˘ÚÁ›·, ¯ ·fi ÙÈ˜ Â·Ê¤˜ ÂÓfi˜ ‰È·ÎfiÙË ÈÛ¯‡Ô˜ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÂÓfi˜
¯ÂÈÚÈÛÌÔ‡ ‰È·ÎÔ‹˜.

3.2. ªÔÓˆÙÈÎ¿ ˘ÏÈÎ¿

∏ ‡·ÚÍË ÌÔÓˆÙÈÎÔ‡ ˘ÏÈÎÔ‡ (¯ ÂÍ·ÚÙ‹Ì·ÙÔ˜ Ô˘ ·ÔÙÂÏÂ› ÙÌ‹Ì· Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘
‰È·ÎfiÙË ÈÛ¯‡Ô˜), ÂÈ‰ÈÎ¿ Â¿Ó ·ÚÔ˘ÛÈ¿˙ÂÈ ˘„ËÏ‹ ‰ÈËÏÂÎÙÚÈÎ‹ ÛÙ·ıÂÚ¿, ÂËÚÂ¿˙ÂÈ ÙËÓ ‰ÈË-
ÏÂÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘ ·ÂÚ›Ô˘ ·Ê’ÂÓfi˜ ÁÈ·Ù› ÌÂÈÒÓÂÈ ÙËÓ Â‰È·Î‹ ¤ÓÙ·ÛË ‰È¿Û·ÛË˜
[9], ·Ê’ÂÙ¤ÚÔ˘ ‰Â ÁÈ·Ù› ÙÚÔÔÔÈÂ› ÙÈ˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¤˜ ÙË˜ ›‰È·˜ ÙË˜ ÂÎÎ¤ÓˆÛË˜ [10]. ∆Ô
Ê·ÈÓfiÌÂÓÔ ·˘Ùfi ·Ô‰›‰ÂÙ·È ÛÂ ÔÏÏÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜: ÙËÓ ·Ú·ÌfiÚÊˆÛË ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡
Â‰›Ô˘, ÙËÓ ÂÎÔÌ‹ ÛˆÌ·ÙÈ‰›ˆÓ ·fi ÙËÓ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ÌÔÓˆÙÈÎÔ‡, ÙËÓ ÌfiÏ˘ÓÛË ÙÔ˘ ·Â-
Ú›Ô˘ (ÂÍ·ÈÙ›·˜ ÙË˜ ·ÔÚÚÔÊÔ‡ÌÂÓË˜ ˘ÁÚ·Û›·˜ Î·È ÙˆÓ ‰ÂÛÌÂ˘Ì¤ÓˆÓ ÛˆÌ·ÙÈ‰›ˆÓ) Î·È Ù·
ÊÔÚÙ›· ÂÈÊ·ÓÂ›·˜. ∆· ÛËÌÂ›· ÙÚÈÏ‹˜ Û˘Ó‡·ÚÍË˜, ‰ËÏ·‰‹ ÌÂÙ·ÏÏÈÎÒÓ ËÏÂÎÙÚÔ‰›ˆÓ, ·Â-

84 EÈÛÙËÌÔÓÈÎ‹ EÂÙËÚ›‰· EÊ·ÚÌÔÛÌ¤ÓË˜ ŒÚÂ˘Ó·˜, Vol. XI, No 1, 2006



Ú›Ô˘ Î·È ÌÔÓˆÙÈÎÔ‡, ÚÔÎ·ÏÔ‡Ó ÂÓ›Û¯˘ÛË ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, Î¿ÙÈ Ô˘ Â˘ÓÔÂ› Î·È
ÂÈÙ·¯‡ÓÂÈ ÙËÓ ‰È¿Û·ÛË Î·ıÒ˜ Ë ÂÎÎ¤ÓˆÛË Ô‰ËÁÂ›Ù·È (‰ÈÂ˘ÎÔÏ‡ÓÂÙ·È) ·fi ÙÔ ÌÔÓˆÙÈÎfi
[11]. ¢˘ÛÎÔÏ›· ÂÏ¤Á¯Ô˘ ÙˆÓ ·Ú·¿Óˆ ÌË¯·ÓÈÛÌÒÓ ˆÛÙfiÛÔ ·ÔÙÂÏÂ› ÙÔ ÁÂÁÔÓfi˜ ˆ˜ Ë
·Ó¿Ù˘ÍË ÂÓfi˜ ËÏÂÎÙÚÈÎÔ‡ ÙfiÍÔ˘ (‰ÈËÏÂÎÙÚÈÎfi ‹ ‰È·ÎÔ‹˜-·fi˙Â˘ÍË˜) ÌÔÚÂ› Ó· ÂËÚÂ-
¿ÛÂÈ ÙËÓ ‰È·‰ÈÎ·Û›· ‰È¿Û·ÛË˜ Î·Ù¿ ÙËÓ ·Ì¤Ûˆ˜ ÂfiÌÂÓË ÂÊ·ÚÌÔÁ‹ Ù¿ÛË˜.

3.3. ª·ÁÓËÙÈÎfi Â‰›Ô

∏ ÂÊ·ÚÌÔÁ‹ ÂÓfi˜ Ì·ÁÓËÙÈÎÔ‡ Â‰›Ô˘ Î¿ıÂÙ· ÛÙÔ ËÏÂÎÙÚÈÎfi Â‰›Ô ÂËÚÂ¿˙ÂÈ ÙÔÓ ÈÔ-
ÓÈÛÌfi Î·È ÙÔ˘˜ ÌË¯·ÓÈÛÌÔ‡˜ ‰È¿Û·ÛË˜ ÛÙÔ ·¤ÚÈÔ, ÂÍ·ÈÙ›·˜ ÙË˜ ·‡ÍËÛË˜ ÙË˜ Èı·Ófi-
ÙËÙ·˜ Û‡ÁÎÚÔ˘ÛË˜ ÙˆÓ ÛˆÌ·ÙÈ‰›ˆÓ ÛÙË ‰ÈÂ‡ı˘ÓÛË ÙÔ˘ Â‰›Ô˘. ¶ÂÈÚ·Ì·ÙÈÎ¤˜ ÂÚÁ·Û›Â˜
‰Â›¯ÓÔ˘Ó ˆ˜ ÁÈ· ÔÌÔÈÔÁÂÓ¤˜ ËÏÂÎÙÚÈÎfi Â‰›Ô ÙÔ ÂÏ¿¯ÈÛÙÔ ÙË˜ Î·Ì‡ÏË˜ Paschen Vs
ÌÂÈÒÓÂÙ·È ÁÈ· ÙÈÌ¤˜ ÙÔ˘ Ì·ÁÓËÙÈÎÔ‡ Â‰›Ô˘ Ì¤¯ÚÈ 4000 G Î·È ÛÙËÓ Û˘Ó¤¯ÂÈ· ·˘Í¿ÓÂÙ·È
Û¯Â‰fiÓ ÁÚ·ÌÌÈÎ¿ ÁÈ· ÙÈÌ¤˜ ÙÔ˘ Â‰›Ô˘ µ ÌÂÁ·Ï‡ÙÂÚÂ˜ ·fi 4000 G. ∂¿Ó ·Ó·ÊÂÚfiÌ·ÛÙÂ
ÛÙÔ ‰ÂÍÈfi ÙÌ‹Ì· ÙË˜ Î·Ì‡ÏË˜ ÙÔ˘ Paschen, Ë ÂÊ·ÚÌÔÁ‹ ÂÓfi˜ Ì¤ÙÚÈÔ˘ ‹ ÈÛ¯˘ÚÔ‡ Ì·-
ÁÓËÙÈÎÔ‡ Â‰›Ô˘ ·˘Í¿ÓÂÈ ÙËÓ Ù¿ÛË ‰È¿Û·ÛË˜ [12]. øÛÙfiÛÔ, ÁÈ· Û˘Óı‹ÎÂ˜ ÈÛ¯˘Ú¿ ·ÓÔ-
ÌÔÈÔÁÂÓÔ‡˜ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, Ô˘ ˘Ô‚¿ÏÏÂÙ·È ÛÂ ÂÁÎ¿ÚÛÈÔ Ì·ÁÓËÙÈÎfi Â‰›Ô, Ë Ù¿ÛË
Î·Ù¿ÚÂ˘ÛË˜ ‰ÂÓ ÂËÚÂ¿˙ÂÙ·È ·fi ÙËÓ ‡·ÚÍË ÙÔ˘ Â‰›Ô˘.

3.4. ƒfiÏÔ˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ

¶ÔÏÏ¤˜ ·Ú¿ÌÂÙÚÔÈ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ, fiˆ˜ ÙÔ ˘ÏÈÎfi ÙÔ˘˜, Ë ÂÈÊ¿ÓÂÈ· Î·È Î˘Ú›ˆ˜
Ë ÌÈÎÚÔÛÎÔÈÎ‹ Î·Ù¿ÛÙ·ÛË ÙË˜ ÂÈÊ·ÓÂ›·˜ ÙÔ˘˜, ÌÔÚÔ‡Ó Ó· ÂËÚÂ¿ÛÔ˘Ó ÙËÓ ‰ÈËÏÂ-
ÎÙÚÈÎ‹ ·ÓÙÔ¯‹ ÂÓfi˜ ‰È·Î¤ÓÔ˘ SF6. √ ÚfiÏÔ˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ ¤¯ÂÈ ·Ó·Ï˘ıÂ› ·fi ÔÏÏ¤˜
ÂÚÂ˘ÓËÙÈÎ¤˜ ÔÌ¿‰Â˜. ∆· Î˘ÚÈfiÙÂÚ· Û˘ÌÂÚ¿ÛÌ·Ù· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙËÓ Û˘Ó¤¯ÂÈ·.

(·) ∂ÈÊ¿ÓÂÈ· ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ: ∏ ·‡ÍËÛË ÙË˜ ÂÈÊ¿ÓÂÈ·˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ ÚÔ-
Î·ÏÂ› ÌÂ›ˆÛË ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ ÛÙÔ SF6, fiÙ·Ó ÙÔ Â‰›Ô Á›ÓÂÙ·È ÙË˜ Ù¿ÍÂˆ˜ ÙˆÓ 100
kV/cm [13]. ∆Ô Ê·ÈÓfiÌÂÓÔ ·˘Ùfi Ô˘ ÂÓÈÛ¯‡ÂÙ·È ÛÙÈ˜ ˘„ËÏ¤˜ È¤ÛÂÈ˜ ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ
ÔÏÈÎfiÙËÙ· Î·È ÙËÓ ÌÔÚÊ‹ ÙË˜ ÂÊ·ÚÌÔ˙fiÌÂÓË˜ Ù¿ÛË˜ [3].

(‚) ÀÏÈÎfi Î·Ù·ÛÎÂ˘‹˜: ∆Ô ˘ÏÈÎfi Î·Ù·ÛÎÂ˘‹˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ ¤¯ÂÈ ÌÈÎÚ‹ Â›‰Ú·ÛË
ÛÙËÓ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ‰È¿Û·ÛË˜ ÙÔ˘ SF6, ÛÙËÓ ÂÚÈÔ¯‹ ÈÛ¯‡Ô˜ ÙÔ˘ ÓfiÌÔ˘ ÙÔ˘ Paschen
(ÌÈÎÚ¤˜ ÙÈÌ¤˜ ÙÔ˘ pd) [14]. ∞ÓÙ›ıÂÙ·, Ë Â›‰Ú·ÛË ÙÔ˘ ˘ÏÈÎÔ‡ Á›ÓÂÙ·È ·ÍÈÔÛËÌÂ›ˆÙË ÛÙÈ˜
˘„ËÏ¤˜ È¤ÛÂÈ˜ (> 4 bars) Î·È ÛÙ· ÈÛ¯˘Ú¿ Â‰›· (� 200 kV/cm) [3]. ∏ Ù¿ÛË ‰È¿Û·ÛË˜
ÂËÚÂ¿˙ÂÙ·È Î˘Ú›ˆ˜ ·fi ÙÔ ˘ÏÈÎfi ÙË˜ Î·ıfi‰Ô˘. √ Cookson Ú·ÁÌ·ÙÔÔÈÂ› Ì›· Î·Ù¿-
Ù·ÍË ÙˆÓ ˘ÏÈÎÒÓ Î·Ù·ÛÎÂ˘‹˜ ÙË˜ Î·ıfi‰Ô˘ ÌÂ ÎÚÈÙ‹ÚÈÔ ÙËÓ ·‡ÍËÛË ÙË˜ ‰ÈËÏÂÎÙÚÈÎ‹˜
·ÓÙÔ¯‹˜: ¿ÓıÚ·Î·˜ – ÓÈÎ¤ÏÈÔ – ·ÏÔ˘Ì›ÓÈÔ – „Â˘‰¿ÚÁ˘ÚÔ˜ – ·Û‹ÌÈ – ¯¿Ï˘‚·˜ – Û›‰ÂÚÔ
– ¯·ÏÎfi˜ – ·ÓÔÍÂ›‰ˆÙÔ˜ ¯¿Ï˘‚·˜ [15]. 

øÛÙfiÛÔ, ÔÈ ÂÚÁ·Û›Â˜ ÙÔ˘ Berger ¤‰ÂÈÍ·Ó ˆ˜ Ë ÌfiÏ˘ÓÛË ÙÔ˘ ·ÂÚ›Ô˘ ÌÂ ·ÙÌÔ‡˜ ÓÂ-
ÚÔ‡ (˘ÁÚ·Û›·), ÛÂ Û˘ÁÎ¤ÓÙÚˆÛË ÙË˜ Ù¿ÍÂˆ˜ ÙˆÓ 2000 ppmv, ÌÔÚÂ› Ó· ÙÚÔÔÔÈ‹ÛÂÈ

¢ÈËÏÂÎÙÚÈÎ‹ ™˘ÌÂÚÈÊÔÚ¿ ÙÔ˘ ∂Í·ÊıÔÚÈÔ‡¯Ô˘ £Â›Ô˘... 85



ÙËÓ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ‰È¿Û·ÛË˜ ÙÔ˘ SF6 ·ÎfiÌ· Î·È ÛÂ È¤ÛÂÈ˜ ÌÈÎÚfiÙÂÚÂ˜ ÙˆÓ 4 bars
[16]. ∆Ô Ê·ÈÓfiÌÂÓÔ ·˘Ùfi ·Ô‰›‰ÂÙ·È ÛÙËÓ ÌÂ›ˆÛË ‰¤ÛÌÂ˘ÛË˜ ÙÔ˘ ÊıÔÚ›Ô˘ Î·È ÛÙËÓ ·‡-
ÍËÛË ‰¤ÛÌÂ˘ÛË˜ ÙÔ˘ ÔÍ˘ÁfiÓÔ˘ ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜ Î·ıfi‰Ô˘, ÌÂ ÙËÓ ÌÂ›ˆÛË ÙË˜ Î·ı·-
ÚfiÙËÙ·˜ ÙÔ˘ ·ÂÚ›Ô˘ Ì¤ÛÔ˘, Ô‰ËÁÒÓÙ·˜ ÛÂ ÌÂ›ˆÛË ÙË˜ ·ÓÙÔ¯‹˜ ÂÍ·ÈÙ›·˜ ÙˆÓ ÌË¯·ÓÈ-
ÛÌÒÓ ‰Â˘ÙÂÚÔÁÂÓÔ‡˜ ÂÎÔÌ‹˜ ÛÙÔ Â›Â‰Ô ÙË˜ Î·ıfi‰Ô˘ [17]. ∂ÈÎ¿Ï˘„Ë ÙË˜ Î·ıfi‰Ô˘
ÌÂ ÏÂÙfi ÌÔÓˆÙÈÎfi ÛÙÚÒÌ· ÂÏ·¯ÈÛÙÔÔÈÂ› ÙÔÓ ÚfiÏÔ ÙÔ˘ ˘ÏÈÎÔ‡ Î·È ‚ÂÏÙÈÒÓÂÈ ÙËÓ
·ÓÙÔ¯‹ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ Â·ÊÒÓ (ËÏÂÎÙÚÔ‰›ˆÓ) - ·ÂÚ›Ô˘ [18].

(Á) ∫·Ù¿ÛÙ·ÛË ÙË˜ ÂÈÊ·ÓÂ›·˜: ∆· ËÏÂÎÙÚfi‰È· (ÁÂÓÈÎ¿ ÔÈ ÌÂÙ·ÏÏÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜
ÎÏÂÈÛÙÔ‡ ‰ÈËÏÂÎÙÚÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜) ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÈÎÚÔ·Î›‰Â˜, ‰È·ÊfiÚˆÓ ÌÔÚÊÒÓ
Î·È ‰È·ÛÙ¿ÛÂˆÓ, ·ÚfiÏ· Ù· Ì¤ÙÚ· ÔÈÔÙÈÎ‹˜ Î·Ù·ÛÎÂ˘‹˜. ∞˘Ù¤˜ ÔÈ ÌÈÎÚÔ·Î›‰Â˜ ÌÔ-
ÚÔ‡Ó Â›ÛË˜ Ó· ‰ËÌÈÔ˘ÚÁËıÔ‡Ó Î·È Î·Ù¿ ÙÔ ÛÙ¿‰ÈÔ ‰ÈËÏÂÎÙÚÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÂÍ·ÈÙ›·˜
ÙˆÓ ÌÂÙ·‚·ÙÈÎÒÓ ÙfiÍˆÓ ‰È¿Û·ÛË˜ (ÙÔÈÎ‹ Ù‹ÍË, ‰È¿‚ÚˆÛË Î·È ÙÚÔÔÔ›ËÛË ÙË˜ ÂÈ-
Ê·ÓÂ›·˜). ªÈÎÚÔÛÎÔÈÎ‹ ·Ó¿Ï˘ÛË EDX ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÂÈÊ·ÓÂÈÒÓ Ô˘ ¤¯Ô˘Ó ˘Ô-
ÛÙÂ› ÙËÓ ‰Ú¿ÛË ËÏÂÎÙÚÈÎÒÓ ÂÎÎÂÓÒÛÂˆÓ ÂÈÙÚ¤ÂÈ ÙËÓ ·Ú·Ù‹ÚËÛË Î·È ÊˆÙÔÁÚ¿ÊÈÛË
ÌÈÎÚÔ·Î›‰ˆÓ ÙÔ ‡„Ô˜ ÙˆÓ ÔÔ›ˆÓ Â›Ó·È ÙË˜ Ù¿ÍÂˆ˜ ÌÂÚÈÎÒÓ Ìm. √È ÌÈÎÚÔ·Î›‰Â˜ ·˘-
Ù¤˜ ÚÔÎ·ÏÔ‡Ó ÙÔÈÎ¿ ÛËÌ·ÓÙÈÎ‹ ÂÓ›Û¯˘ÛË ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÏË-
Û›ÔÓ ÙÔ˘ ÂÓÂÚÁÔ‡ ËÏÂÎÙÚÔ‰›Ô˘ (·Î›‰·) ÙÔ ÌÈÎÚÔÛÎÔÈÎ‹˜ ÎÏ›Ì·Î·˜ Â‰›Ô ∂mic Ó· Á›ÓÂ-
Ù·È ÌÂÁ·Ï‡ÙÂÚÔ ÙË˜ Ì¤ÁÈÛÙË˜ ÙÈÌ‹˜ ÙÔ˘ ÂÍˆÙÂÚÈÎ¿ ÂÊ·ÚÌÔ˙fiÌÂÓÔ˘ Ì·ÎÚÔÛÎÔÈÎÔ‡ Â-
‰›Ô˘ Emac. ∏ ÂÓ›Û¯˘ÛË ¯·Ú·ÎÙËÚ›˙ÂÙ·È ÌÂ ÙÔÓ Û˘ÓÙÂÏÂÛÙ‹ m = Emic/Emac Î·È ÂÍ·ÚÙ¿Ù·È
·fi ÙÈ˜ ÁÂˆÌÂÙÚÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ [19]. 

™˘ÓÂÒ˜ Â¿Ó ÂÍ·ÈÙ›·˜ ÙË˜ ÌÈÎÚÔ·Î›‰·˜ ÙÔ ÎÚÈÙ‹ÚÈÔ ÙÔ˘ ÎÚ›ÛÈÌÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â‰›-
Ô˘ ÈÎ·ÓÔÔÈËıÂ› ÙÔÈÎ¿, Ë ÂÎÎ¤ÓˆÛË ÌÔÚÂ› Ó· ÍÂÎÈÓ‹ÛÂÈ ÛÂ Â›Â‰Ô Ù¿ÛË˜ Î·ÙÒÙÂÚÔ
·fi ·˘Ùfi Ô˘ ·ÓÙÈÛÙÔÈ¯Â› ÛÙÔ Ì·ÎÚÔÛÎÔÈÎfi ËÏÂÎÙÚÈÎfi Â‰›Ô. ªÂ ‚¿ÛË ÙÔ ÎÚÈÙ‹ÚÈÔ
ÙÔ˘ streamer Ô Pedersen ·¤‰ÂÈÍÂ ıÂˆÚËÙÈÎ¿ fiÙÈ Ì›· ÌÈÎÚÔ·Î›‰· ‡„Ô˘˜ ∏·Î ‰ÂÓ ÂËÚÂ-
¿˙ÂÈ ÙËÓ Ù¿ÛË ¤Ó·˘ÛË˜ ÌÈ·˜ ÂÎÎ¤ÓˆÛË˜ Â¿Ó ÙÔ ÁÈÓfiÌÂÓÔ p�H·Î ·Ú·Ì¤ÓÂÈ ÌÈÎÚfiÙÂÚÔ
ÙˆÓ 40 bar�Ìm, ÂÓÒ ˘ÔÏfiÁÈÛÂ Î·È ÙËÓ ÌÂÙ·‚ÔÏ‹ ÙË˜ ÙÈÌ‹˜ ÎÚ›ÛÈÌÔ˘ Â‰›Ô˘ ∂cr (·>Ë)
ÛÂ Û˘Ó¿ÚÙËÛË ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ p�H·Î [20]. 

3.5. ∞ÓÔÌÔÈÔÁ¤ÓÂÈ· ‰È·Î¤ÓÔ˘

∆Ô ÈÔ ¯Ú‹ÛÈÌÔ ÙÌ‹Ì· ÙË˜ Î·Ì‡ÏË˜ ÙÔ˘ Paschen ÁÈ· ÙÈ˜ Ú·ÎÙÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜ Â›-
Ó·È ÙÔ ‰ÂÍÈfi ÙÌ‹Ì· Ô˘ ·ÚÔ˘ÛÈ¿˙ÂÈ ÙËÓ ÌÔÚÊ‹ Â˘ıÂ›·˜ ÌÂ ÙÔ˘˜ ¿ÍÔÓÂ˜ ÛÙËÓ ÏÔÁ·ÚÈı-
ÌÈÎ‹ ÎÏ›Ì·Î·. °È· ÙÔ ÙÌ‹Ì· ·˘Ùfi Ë Ù¿ÛË ‰È¿Û·ÛË˜ ÌÔÚÂ› Ó· ÂÚÈÁÚ·ÊÂ› ·fi Ì›· ÂÍ›-
ÛˆÛË ÁÚ·ÌÌÈÎfiÙËÙ·˜ ÙË˜ ÌÔÚÊ‹˜: 

Vb = K1 � (pd)a (3.5.1)

∂Ó·˜ ÛËÌ·ÓÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ·fiÎÏÈÛË˜ ·fi ÙÔÓ ·Ú·¿Óˆ ÓfiÌÔ ÙË˜ ÁÚ·ÌÌÈÎfiÙË-
Ù·˜ Â›Ó·È Ô ‚·ıÌfi˜ ·ÓÔÌÔÈÔÁ¤ÓÂÈ·˜ ÙÔ˘ ‰È·Î¤ÓÔ˘, Ô ÔÔ›Ô˜ ÂÍ·ÚÙ¿Ù·È ·fi Ù· ÁÂˆÌÂ-
ÙÚÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ. ∏ ·Ú¿ÌÂÙÚÔ˜ Ô˘ Î·ıÔÚ›˙ÂÈ ÙÔÓ ‚·ıÌfi ·ÓÔ-
ÌÔÈÔÁ¤ÓÂÈ·˜ Â›Ó·È Ô Û˘ÓÙÂÏÂÛÙ‹˜ ¯Ú‹ÛË˜ ÙÔ˘ Â‰›Ô˘ u. √Ú›˙ÂÙ·È Û·Ó Ô ÏfiÁÔ˜ Emean/Emax
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(fiÔ˘ Emean Â›Ó·È ÙÔ Ì¤ÛÔ ËÏÂÎÙÚÈÎfi Â‰›Ô ÛÙÔ ‰È¿ÎÂÓÔ Î·È Emax Ë Ì¤ÁÈÛÙË Â‰È·Î‹ ¤ÓÙ·-
ÛË, ÛÙÔ ÂÓÂÚÁfi ËÏÂÎÙÚfi‰ÈÔ Ô˘ ¤¯ÂÈ ÙËÓ ÌÈÎÚfiÙÂÚË ·ÎÙ›Ó· Î·Ì˘ÏfiÙËÙ·˜) Î·È ÂÍ·ÚÙ¿-
Ù·È ·fi Ù· ÁÂˆÌÂÙÚÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ ‰È·Î¤ÓÔ˘. √ Û˘ÓÙÂÏÂÛÙ‹˜ ·˘Ùfi˜ ÌÔÚÂ› Ó·
˘ÔÏÔÁÈÛÙÂ› ÁÈ· ‰È¿ÊÔÚÂ˜ ÁÂˆÌÂÙÚ›Â˜ ÙÔ˘ ‰È·Î¤ÓÔ˘ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ Û¯¤ÛÂÈ˜ [21].

(·) °È· Û‡ÛÙËÌ· ‰‡Ô ÔÌÔÎÂÓÙÚÈÎÒÓ Î˘ÏÈ‰ÚÈÎÒÓ ËÏÂÎÙÚÔ‰›ˆÓ ÌÂ ·ÎÙ›Ó· ÂÛˆÙÂÚÈÎÔ‡ Î˘-
Ï›Ó‰ÚÔ˘ RÂÛ Î·È ·ÎÙ›Ó· ÂÍˆÙÂÚÈÎÔ‡ Î˘Ï›Ó‰ÚÔ˘ RÂÍ:

u = RÂÛ � ln(RÂÍ/RÂÛ) / (RÂÍ – RÂÛ) (3.5.2)

(‚) °È· Û‡ÛÙËÌ· ‰È·Î¤ÓÔ˘ ËÌÈÛÊ·ÈÚÈÎ‹˜ ·Î›‰·˜ – Â›Â‰Ë˜ Ï¿Î·˜ ÌÂ ·ÎÙ›Ó· Î·Ì˘-
ÏfiÙËÙ·˜ ·Î›‰·˜ R Î·È ·fiÛÙ·ÛË ‰È·Î¤ÓÔ˘ d:

u = [0,6162 � (d/R)0,9716 + 1,1377]-1 (3.5.3)

(Á) °È· Û‡ÛÙËÌ· ‰È·Î¤ÓÔ˘ ·Ú·‚ÔÏÈÎ‹˜ ·Î›‰·˜ – Â›Â‰Ë˜ Ï¿Î·˜ ÌÂ ·ÎÙ›Ó· Î·Ì˘-
ÏfiÙËÙ·˜ ·Î›‰·˜ R Î·È ·fiÛÙ·ÛË ‰È·Î¤ÓÔ˘ d:

u = R � ln(1 + 2d/R) / (2d) (3.5.4)

∂¿Ó Ô Û˘ÓÙÂÏÂÛÙ‹˜ u Â›Ó·È ÌÂÁ·Ï‡ÙÂÚÔ˜ ·fi 0,2 ÙfiÙÂ ÙÔ ‰È·Î¤ÓÔ ÌÔÚÂ› Ó· ıÂˆÚË-
ıÂ› Û¯Â‰fiÓ ÔÌÔÈÔÁÂÓ¤˜. °È· Ù¤ÙÔÈÔ ‰È¿ÎÂÓÔ Ë Â›‰Ú·ÛË ÙË˜ ÁÂˆÌÂÙÚ›·˜ ÂÚÈÁÚ¿ÊÂÙ·È
·fi ÙËÓ ÔÛfiÙËÙ· uz fiÔ˘ z Ì›· ÛÙ·ıÂÚ¿ [21]. H Ù¿ÛË ‰È¿Û·ÛË˜ ÙÔ˘ ‰È·Î¤ÓÔ˘ ÌÔ-
ÚÂ› Ó· ÂÎÙÈÌËıÂ› ·fi ÙËÓ Û¯¤ÛË:

Vb = K1 � (pd)a � uz (3.5.5)

fiÔ˘: z = 0,85 ,   a = 0,915 ,   K1 = 1321 ÁÈ· Î·ı·Úfi SF6. 

øÛÙfiÛÔ Ë ·Ú·¿Óˆ Û¯¤ÛË ·‡ÂÈ Ó· ÈÛ¯‡ÂÈ ÌÂ ÙËÓ ·‡ÍËÛË ÙË˜ ·ÓÔÌÔÈÔÁ¤ÓÂÈ·˜ ÙÔ˘
‰È·Î¤ÓÔ˘.

°È· ·ÓÔÌÔÈÔÁÂÓ¤˜ ‰È¿ÎÂÓÔ (u < 0,2) Ë Ù¿ÛË ‰È¿Û·ÛË˜ Â›Ó·È ÌÔÈˆÌ¤ÓË ÛÂ Û¯¤ÛË ÌÂ
ÙËÓ ÙÈÌ‹ Ô˘ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ Î·Ì‡ÏË ÙÔ˘ Paschen. 

3.6. ∞¤ÚÈÂ˜ ÚÔÛÌ›ÍÂÈ˜

∏ ·ÚÔ˘Û›· ÛÙÔ ÂÛˆÙÂÚÈÎfi ÙˆÓ ËÏÂÎÙÚÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ˘„ËÏ‹˜ Ù¿ÛË˜ ÌÂ ÌfiÓˆÛË
SF6, ·ÓÂÈı‡ÌËÙË ·ÏÏ¿ ˆÛÙfiÛÔ ·Ó·fiÊÂ˘ÎÙË ·ÚfiÏ· Ù· ÙÂ¯ÓÈÎ¿ Ì¤ÙÚ· Ô˘ Ï·Ì‚¿ÓÔ-
ÓÙ·È Î·Ù¿ ÙÔ ÛÙ¿‰ÈÔ Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ ÂÍÔÏÈÛÌÔ‡, ·ÂÚ›ˆÓ ÚÔÛÌ›ÍÂˆÓ,
fiˆ˜ Ë ˘ÁÚ·Û›· (·ÙÌfi˜ ÓÂÚÔ‡), Ô ·¤Ú·˜, ÙÔ ÔÍ˘ÁfiÓÔ ‹ ÙÔ ¿˙ˆÙÔ, ÌÂÈÒÓÂÈ ÙËÓ Û˘ÁÎ¤-
ÓÙÚˆÛË ÙÔ˘ SF6 Î·È Ô‰ËÁÂ› ÁÂÓÈÎ¿ ÛÂ ˘Ô‚¿ıÌÈÛË ÙË˜ ‰ÈËÏÂÎÙÚÈÎ‹˜ Û˘ÌÂÚÈÊÔÚ¿˜ Î·-
ıÒ˜ Î·È ÛÂ ÌÂÙ·‚ÔÏ‹ ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙˆÓ ÌË¯·ÓÈÛÌÒÓ Î·Ù¿ÚÂ˘ÛË˜. √È ·Ú¿-
ÁÚ·ÊÔÈ Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó Û˘ÓÔ„›˙Ô˘Ó Ù· Î‡ÚÈ· Û˘ÌÂÚ¿ÛÌ·Ù· ÙˆÓ ÂÚÂ˘ÓÒÓ Ô˘ Ú·Á-
Ì·ÙÔÔÈ‹ıËÎ·Ó ÛÂ ·˘Ùfi ÙÔ Â‰›Ô.
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3.6.1 ÀÁÚ·Û›·

∏ ·ÚÔ˘Û›· ˘ÁÚ·Û›·˜ ÛÙÔ ÂÛˆÙÂÚÈÎfi ÂÓfi˜ ‰È·ÎfiÙË ‹ ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ G.I.S. ÌÂ
·¤ÚÈ· ÌfiÓˆÛË SF6 ıÂˆÚÂ›Ù·È ˆ˜ ¤Ó·˜ ÌË¯·ÓÈÛÌfi˜ ˘Ô‚¿ıÌÈÛË˜ ÙˆÓ ‰ÈËÏÂÎÙÚÈÎÒÓ È‰ÈÔ-
Ù‹ÙˆÓ Î·È ·ÛÙÔ¯›·˜ ÙË˜ ·¤ÚÈ·˜ ÌfiÓˆÛË˜ [22] ÚÔÎ·ÏÒÓÙ·˜ ÛÔ‚·Ú¿ ÙÂ¯ÓÈÎ¿ ÚÔ‚Ï‹-
Ì·Ù· ÛÙÔ ËÏÂÎÙÚÈÎfi ‰›ÎÙ˘Ô. ∂ÈÏ¤ÔÓ Ë ˘ÁÚ·Û›· (·ÙÌfi˜ ÓÂÚÔ‡) Â˘ÓÔÂ› ÙËÓ ‰ËÌÈÔ˘ÚÁ›·
˘ÔÚÔÈfiÓÙˆÓ ·ÔÛ‡ÓıÂÛË˜ ÙÔ˘ SF6 Ù· ÔÔ›· ·ÚÔ˘ÛÈ¿˙Ô˘Ó ‰È·‚ÚˆÙÈÎ‹ ¯·Ú·ÎÙËÚÈ-
ÛÙÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ [23].

∏ C.I.G.R.E. ·Ó·Ê¤ÚÂÈ ˆ˜ Ì¤ÁÈÛÙË ·Ô‰ÂÎÙ‹ Û˘ÁÎ¤ÓÙÚˆÛË ˘ÁÚ·Û›·˜, Î·Ù¿ ÙËÓ ÂÁÎ·-
Ù¿ÛÙ·ÛË ÌÈ·˜ ËÏÂÎÙÚÈÎ‹˜ Û˘ÛÎÂ˘‹˜, ÙËÓ ÙÈÌ‹ ÙˆÓ 600 ppmv [24]. øÛÙfiÛÔ, Â›Ó·È ÁÓˆ-
ÛÙfi ˆ˜, ·Ó Î·È Ë ·Ú¯ÈÎ‹ ÂÚÈÂÎÙÈÎfiÙËÙ· ˘ÁÚ·Û›·˜ ‚Ú›ÛÎÂÙ·È ÂÓÙfi˜ ·Ô‰ÂÎÙÒÓ ÔÚ›ˆÓ,
Ë Û˘ÁÎ¤ÓÙÚˆÛË ÙË˜ ˘ÁÚ·Û›·˜ ·˘Í¿ÓÂÙ·È ÌÂ ÙÔ ¯ÚfiÓÔ, ÂÍ·ÈÙ›·˜ ÙË˜ ÛÙ·‰È·Î‹˜ ·Ô‰¤-
ÛÌÂ˘ÛË˜ ˘ÁÚ·Û›·˜ ·fi Ù· ˘ÏÈÎ¿ Î·Ù·ÛÎÂ˘‹˜ ÙË˜ ›‰È·˜ ÙË˜ Û˘ÛÎÂ˘‹˜ [25]. ∂›Â‰·
˘ÁÚ·Û›·˜ ÙË˜ Ù¿ÍË˜ ÙˆÓ 2000 ppmv ¤¯Ô˘Ó ÌÂÙÚËıÂ› ÛÂ Û‡Á¯ÚÔÓÔ˘˜ G.I.S. ˘fi ÏÂÈÙÔ˘Ú-
Á›· [26]. ∏ Û˘ÁÎ¤ÓÙÚˆÛË ÙË˜ ˘ÁÚ·Û›·˜ ÛÙÔ ·¤ÚÈÔ Î·È Ë ÔÛfiÙËÙ· ˘ÁÚ·Û›·˜ Ô˘ ÂÌÂ-
ÚÈ¤¯ÂÙ·È ÛÙÈ˜ ‰È¿ÊÔÚÂ˜ Û˘ÓÈÛÙÒÛÂ˜ ÙË˜ Û˘ÛÎÂ˘‹˜ ‰ÂÓ Â›Ó·È ÛÙ·ıÂÚ¤˜, ·ÏÏ¿ ·ÓÙ›ıÂÙ·
·ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÈ· ‰˘Ó·ÌÈÎ‹ ÌÂÙ·‚ÔÏ‹ ÚÔ˜ ÌÈ· Î·Ù¿ÛÙ·ÛË ÈÛÔÚÚÔ›·˜. ∏ ·‡ÍËÛË ÙË˜
ıÂÚÌÔÎÚ·Û›·˜, fiˆ˜ Û˘Ì‚·›ÓÂÈ ÛÙÔ˘˜ ‰È·ÎfiÙÂ˜ ÈÛ¯‡Ô˜ ÏfiÁˆ ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ ÙfiÍÔ˘,
ÌÔÚÂ› Ó· ÚÔÎ·Ï¤ÛÂÈ ÙË ÌÂÙ·ÙfiÈÛË ÙË˜ ÈÛÔÚÚÔ›·˜ ÚÔ˜ ÙËÓ Î·ÙÂ‡ı˘ÓÛË ÙË˜ ·¤ÚÈ·˜
Ê¿ÛË˜ (·‡ÍËÛË ÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙË˜ ˘ÁÚ·Û›·˜ ÛÙÔ ·¤ÚÈÔ). °È· ‚ÈÔÌË¯·ÓÈÎÔ‡˜ ‰È·Îfi-
ÙÂ˜ ÈÛ¯‡Ô˜ SF6 ÌÂ Û˘¯ÓfiÙËÙ· ÏÂÈÙÔ˘ÚÁ›·˜ ‰‡Ô ÊÔÚ¤˜ ÙÔ Ì‹Ó· Ô Ú˘ıÌfi˜ ·‡ÍËÛË˜ ÙË˜
˘ÁÚ·Û›·˜ Î˘Ì·›ÓÂÙ·È ·fi 23 Ì¤¯ÚÈ 43 ppmv/Ì‹Ó· [27].

¶ÚÔÎÂÈÌ¤ÓÔ˘ Ó· Î·ıÔÚÈÛıÂ› Ë Â›‰Ú·ÛË ÙË˜ ˘ÁÚ·Û›·˜ ÛÙË ‰ÈËÏÂÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔ-
Ú¿ ÙÔ˘ SF6, ‰ÈËÏÂÎÙÚÈÎ¤˜ ‰ÔÎÈÌ¤˜ Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó ·fi ÙËÓ ÂÚÂ˘ÓËÙÈÎ‹ ÔÌ¿‰· ÙÔ˘
G. Berger, ÁÈ· Û˘ÁÎÂÓÙÚÒÛÂÈ˜ ÙË˜ ˘ÁÚ·Û›·˜ Ì¤¯ÚÈ 3000 ppmv. √È ÂÈÚ·Ì·ÙÈÎ¤˜ ¯·Ú·-
ÎÙËÚÈÛÙÈÎ¤˜ ‰È¿Û·ÛË˜ Î·ıÈÛÙÔ‡Ó Ê·ÓÂÚ‹ ÙËÓ ·ÚÓËÙÈÎ‹ Â›‰Ú·ÛË ÙË˜ ˘ÁÚ·Û›·˜, Î·ıÒ˜
Ë ·‡ÍËÛ‹ ÙË˜ ÚÔÎ·ÏÂ› ÙË ÌÂ›ˆÛË ÙfiÛÔ ÙË˜ Ù¿ÛË˜ Î·Ù¿ÚÚÂ˘ÛË˜ ÙÔ˘ ·ÂÚ›Ô˘ fiÛÔ Î·È ÙˆÓ
¯ÚfiÓˆÓ ‰È¿Û·ÛË˜, ÂÈ‰ÈÎ¿ ÁÈ· È¤ÛÂÈ˜ ÌÂÁ·Ï‡ÙÂÚÂ˜ ·fi 2 bars [26]. ∏ ˘ÁÚ·Û›· ÚÔÎ·-
ÏÂ› ÙË ÌÂÙ¿‚·ÛË ·fi ÙÔ ÌË¯·ÓÈÛÌfi ÙÔ˘ streamer ÚÔ˜ ÙÔ ÌË¯·ÓÈÛÌfi ÙÔ˘ leader, ÁÂÁÔ-
Ófi˜ Ô˘ Â˘ÓÔÂ› ÙË ÌÂ›ˆÛË ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ Î·ıÒ˜ ¯ÚÂÈ¿˙ÂÙ·È ÁÈ· ÙËÓ ·Ó¿Ù˘Í‹ ÙÔ˘
¤Ó· ËÏÂÎÙÚÈÎfi Â‰›Ô ¯·ÌËÏfiÙÂÚË˜ Â‰È·Î‹˜ ¤ÓÙ·ÛË˜ ·fi ·˘Ùfi Ô˘ ··ÈÙÂ› Ô ÌË¯·ÓÈ-
ÛÌfi˜ ÙÔ˘ streamer [28]. ∏ ÌÂ›ˆÛË ÙˆÓ ¯ÚfiÓˆÓ ‰È¿Û·ÛË˜ ·Ô‰›‰ÂÙ·È ÛÙËÓ ·Ú·ÁˆÁ‹
ÏËıÒÚ·˜ ËÏÂÎÙÚÔÓ›ˆÓ ·fi ·ÚÓËÙÈÎ¿ ÈfiÓÙ·, ÙÔ˘ Ù‡Ô˘ √2

-(∏2√)n, OH-(H2O)n Î·È
H2O

-(H2O)n, ÙˆÓ ÔÔ›ˆÓ Ë ˘ÎÓfiÙËÙ· ·˘Í¿ÓÂÈ ÌÂ ÙËÓ ˘ÁÚ·Û›·. ∏ ·‡ÍËÛË ÙË˜ Èı·Ófi-
ÙËÙ·˜ ÂÌÊ¿ÓÈÛË˜ ËÏÂÎÙÚÔÓ›ˆÓ ÌÂÈÒÓÂÈ ÙÔ ÛÙ·ÙÈÛÙÈÎfi ¯ÚfiÓÔ ÁÈ· ÙËÓ ‰ËÌÈÔ˘ÚÁ›· ÚÔ-
ÔÌÒÓ Î·È ‚ËÌ¿ÙˆÓ ÙÔ˘ leader [14].

3.6.2 ∞¤ÚÈ· Ì›ÁÌ·Ù·

∞Ó Î·È Ë ÌÂÁ¿ÏË ¯ÚËÛÈÌfiÙËÙ· Î·È Ë ·ÓˆÙÂÚfiÙËÙ· ÙÔ˘ ÂÍ·ÊıÔÚÈÔ‡¯Ô˘ ıÂ›Ô˘ ˆ˜ ÌÔ-
ÓˆÙÈÎÔ‡ ·ÂÚ›Ô˘ ‰ÂÓ ·ÌÊÈÛ‚ËÙÂ›Ù·È, Ì›ÁÌ·Ù¿ ÙÔ˘ ÌÂ ·‰Ú·Ó‹ ·¤ÚÈ· ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
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Û˘¯Ó¿ ÁÈ· ÙË ÌÂ›ˆÛË ÙÔ˘ ÎfiÛÙÔ˘˜ ·ÏÏ¿ Î·È ÁÈ· È‰È·›ÙÂÚÂ˜ ‚ÈÔÌË¯·ÓÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜
fiÔ˘ ··ÈÙÂ›Ù·È Ë ‚ÂÏÙ›ˆÛË ÔÚÈÛÌ¤ÓˆÓ ·ÚÓËÙÈÎÒÓ È‰ÈÔÙ‹ÙˆÓ ÙÔ˘ SF6 Î˘Ú›ˆ˜ ÛÙÈ˜ ¯·-
ÌËÏ¤˜ ıÂÚÌÔÎÚ·Û›Â˜ ‹ ÛÙÈ˜ ˘„ËÏ¤˜ È¤ÛÂÈ˜. √È ‰ÈËÏÂÎÙÚÈÎ¤˜ È‰ÈfiÙËÙÂ˜ Î·È Ë ÈÎ·ÓfiÙËÙ·
Û‚¤ÛË˜ ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ ÙfiÍÔ˘ ¤¯Ô˘Ó ÂÚÂ˘ÓËıÂ› ÁÈ· ÔÏÏ¿ ·¤ÚÈ· Ì›ÁÌ·Ù· ÙÔ˘ SF6 ÌÂ ÙÔ
¿˙ˆÙÔ, ÙÔÓ ·ÙÌÔÛÊ·ÈÚÈÎfi ·¤Ú·, ÙÔ ‹ÏÈÔ, ÙÔ ˘‰ÚÔÁfiÓÔ, ÙÔ ·ÚÁfi, ÙÔ CO2, ÙÔ N2O. °ÂÓÈ-
Î¿, fiˆ˜ Î·È ÁÈ· ÙËÓ ˘ÁÚ·Û›·, ÁÈ· ‰Â‰ÔÌ¤ÓÔ ‰È¿ÎÂÓÔ ‰ÔÎÈÌÒÓ Ë ·ÚÔ˘Û›· ÂÓfi˜ ‰Â‡ÙÂ-
ÚÔ˘ ·ÂÚ›Ô˘ ÌÂÙ·‚¿ÏÏÂÈ ÙËÓ ‰ÈËÏÂÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ Î·È ÚÔÎ·ÏÂ› ÌÂ›ˆÛË ÙË˜ Ù¿ÛË˜
‰È¿Û·ÛË˜ ÛÂ Û¯¤ÛË ÌÂ ÙÔ Î·ı·Úfi SF6 [29]. ∆· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ·Ó¿Ù˘ÍË˜ ÙË˜ ÂÎÎ¤-
ÓˆÛË˜, ËÏÂÎÙÚÈÎ¿ Î·È ÔÙÈÎ¿ (ÂÎÔÌ‹ ÊˆÙfi˜), ÙÚÔÔÔÈÔ‡ÓÙ·È ÌÂ ÙËÓ ÌÂÙ·‚ÔÏ‹ ÙË˜
ËÏÂÎÙÚ·ÚÓËÙÈÎfiÙËÙ·˜ ÙÔ˘ ·ÂÚ›Ô˘ Ì›ÁÌ·ÙÔ˜ [30]. ™˘ÁÎÂÎÚÈÌ¤Ó·, ·˘Í¿ÓÔÓÙ·˜ ÙËÓ Û˘-
ÁÎ¤ÓÙÚˆÛË ÙÔ˘ SF6, Ô streamer Á›ÓÂÙ·È ÏÂÙfi˜ ÌÂ ÌÂÈˆÌ¤ÓÂ˜ ÙfiÛÔ ÙËÓ ¯ˆÚÈÎ‹ ÙÔ˘ ¤ÎÙ·-
ÛË fiÛÔ Î·È ÙË ÊˆÙÂÈÓ‹ ÙÔ˘ ¤ÓÙ·ÛË. 

™Â Ì›ÁÌ·Ù· SF6 – N2√, Ô ÌË¯·ÓÈÛÌfi˜ ÙÔ˘ leader ·Ú¯›˙ÂÈ Ó· ÂÌÊ·Ó›˙ÂÙ·È fiÙ·Ó Ë Û˘-
ÁÎ¤ÓÙÚˆÛË ÙÔ˘ SF6 ˘ÂÚ‚Â› ÙÔ 10%. ∆· ÂÈÚ·Ì·ÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù· ‰Â›¯ÓÔ˘Ó fiÙÈ ÌÂ ÙËÓ
·‡ÍËÛË ÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙÔ˘ SF6, Ù· ‚‹Ì·Ù· ÙÔ˘ leader Á›ÓÔÓÙ·È ÈÔ ÌÈÎÚ¿ ÂÓÒ Ù·˘-
Ùfi¯ÚÔÓ· Î·È Ë ¯ÚÔÓÈÎ‹ Î·ı˘ÛÙ¤ÚËÛË TLL ÌÂÙ·Í‡ ‰‡Ô ‰È·‰Ô¯ÈÎÒÓ ‚ËÌ¿ÙˆÓ leader ÌÂÈÒ-
ÓÂÙ·È. ∫·È ÁÈ· ÙÔ˘˜ ‰‡Ô Ù‡Ô˘˜ ‰È¿Û·ÛË˜, Ë ·‡ÍËÛË ÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙÔ˘ ·˙ÒÙÔ˘
ÚÔÎ·ÏÂ› ÙË ÌÂ›ˆÛË ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘ Ô˘ ··ÈÙÂ›Ù·È ÁÈ· ÙËÓ ·‰È¿ÎÔË ·Ó¿Ù˘-
ÍË ÙË˜ ÂÎÎ¤ÓˆÛË˜.

°È· ÔÌÔÈÔÁÂÓ¤˜ ËÏÂÎÙÚÈÎfi Â‰›Ô, ÔÈ ÂÈÚ·Ì·ÙÈÎ¤˜ Î·Ì‡ÏÂ˜ ÙÔ˘ Paschen ‰Â›¯ÓÔ˘Ó
Î·ı·Ú¿ fiÙÈ Ë Ù¿ÛË Î·Ù¿ÚÚÂ˘ÛË˜ Ì›ÁÌ·ÙÔ˜ Ù‡Ô˘ [SF6-‰Â‡ÙÂÚÔ ·¤ÚÈÔ] ·ÚÔ˘ÛÈ¿˙ÂÈ ÌÂ›-
ˆÛË. ∏ ÌÂ›ˆÛË ÌÂÁ·ÏÒÓÂÈ ÌÂ ÙËÓ ·‡ÍËÛË ÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙÔ˘ ‰Â‡ÙÂÚÔ˘ ·ÂÚ›Ô˘ (¡2,
·¤Ú·˜, ¡2√). °È· Î¿ıÂ Ù‡Ô ·ÂÚ›Ô˘ Ì›ÁÌ·ÙÔ˜, Ë ÎÚ›ÛÈÌË ÙÈÌ‹ ÙÔ˘ ·ÓËÁÌ¤ÓÔ˘ ËÏÂÎÙÚÈ-
ÎÔ‡ Â‰›Ô˘ (∂/p)crm, Ë ÔÔ›· ·ÓÙÈÛÙÔÈ¯Â› ÛÙË Î·Ù¿ÛÙ·ÛË ÈÛfiÙËÙ·˜ ÙˆÓ Û˘ÓÙÂÏÂÛÙÒÓ am

Î·È Ëm, ÌÔÚÂ› Ó· ÌÂÙÚËıÂ›. ∏ ÎÚ›ÛÈÌË ÙÈÌ‹ ·˘Í¿ÓÂÈ ÌÂ ÙËÓ ËÏÂÎÙÚ·ÚÓËÙÈÎfiÙËÙ· ÙÔ˘
Ì›ÁÌ·ÙÔ˜. °È· ‰È¿ÎÂÓ· ÔÌÔÈÔÁÂÓÔ‡˜ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘ Î·È ÁÈ· Ì›ÁÌ·Ù· SF6 – N2, fiˆ˜
Î·È ÛÙÔ Î·ı·Úfi SF6, ÔÈ Malik Î·È Qureshi [31] ÚÔÛ‰ÈÔÚ›˙Ô˘Ó Ì›· Ì·ıËÌ·ÙÈÎ‹ ¤ÎÊÚ·-
ÛË ÁÈ· ÙÔÓ ˘ÔÏÔÁÈÛÌfi ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜.

Vb = km / Cm + (E/p)crm � p � d (3.6.1)

ÌÂ ÙÈ˜ ÙÈÌ¤˜ ÙˆÓ ∫m, Cm Î·È (E/p) crm Ó· ÂÍ·ÚÙÒÓÙ·È ·fi ÙË Û‡ÓıÂÛË ÙÔ˘ Ì›ÁÌ·ÙÔ˜.

°È· Û˘Óı‹ÎÂ˜ ·ÓÔÌÔÈÔÁÂÓÔ‡˜ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, ÔÈ ÂÈÚ·Ì·ÙÈÎ¤˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¤˜
Î·Ì‡ÏÂ˜ Ù¿ÛË˜-›ÂÛË˜ Î·Ù·ÛÎÂ˘¿ÛÙËÎ·Ó ÁÈ· ‰˘ÈÎ¿ Ì›ÁÌ·Ù· ÙÔ˘ SF6 ÌÂ ÙÔ ¿˙ˆÙÔ [6],
[32], [33] Î·È ÙÔÓ ·ÙÌÔÛÊ·ÈÚÈÎfi ·¤Ú· [34], [35], Î·ıÒ˜ Î·È ÌÂ ÙÔ ‹ÏÈÔ, ÙÔ ·ÚÁfi, ÙÔ
˘‰ÚÔÁfiÓÔ, ÙÔ N2O, ÙÔ CO2 [29]. 

™ÙÈ˜ ¯·ÌËÏ¤˜ Î·È ÌÂÛ·›Â˜ È¤ÛÂÈ˜, ÙÔ SF6 ·ÚÔ˘ÛÈ¿˙ÂÈ ·‰È·ÊÈÛ‚‹ÙËÙ· ÙËÓ Î·Ï‡ÙÂÚË
‰ÈËÏÂÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿. ™ÙËÓ ÂÚÈÔ¯‹ ÙˆÓ È¤ÛÂˆÓ ·˘ÙÒÓ, Ë ‰ÈËÏÂÎÙÚÈÎ‹ ‰È¿Û·ÛË
·ÎÔÏÔ˘ıÂ› ÙËÓ ÂÌÊ¿ÓÈÛË ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘ ÙË˜ corona. √ÛÔ Ë Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ SF6 ÛÙÔ
Ì›ÁÌ· ·˘Í¿ÓÂÈ, ÙfiÛÔ Ë ‰È·ÊÔÚ¿ ·Ó¿ÌÂÛ· ÛÙË ÙÈÌ‹ ÙË˜ Ù¿ÛË˜ Vi Ô˘ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ
¤Ó·ÚÍË ÙË˜ corona Î·È ÛÙË ÙÈÌ‹ ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ Vb Á›ÓÂÙ·È ÈÔ ÌÂÁ¿ÏË. 
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øÛÙfiÛÔ, ÛÙÈ˜ ˘„ËÏ¤˜ È¤ÛÂÈ˜, ÔÚÈÛÌ¤Ó· Ì›ÁÌ·Ù· ·ÚÔ˘ÛÈ¿˙Ô˘Ó, ÁÈ· Û˘ÁÎÂÎÚÈÌ¤ÓË
ÂÚÈÔ¯‹ È¤ÛÂˆÓ, Â˘ÓÔÈÎfiÙÂÚÂ˜ ‰ÈËÏÂÎÙÚÈÎ¤˜ È‰ÈfiÙËÙÂ˜. ∆Ô Ê·ÈÓfiÌÂÓÔ ·˘Ùfi ı· ÌÔ-
ÚÔ‡ÛÂ Ó· ·Ô‰ˆıÂ› ÛÙËÓ ÂÓ›Û¯˘ÛË ÙÔ˘ ÚfiÏÔ˘ ÙË˜ ÛÙ·ıÂÚÔÔ›ËÛË˜ (stabilisation) ÙË˜
corona ÛÙ· Ì›ÁÌ·Ù· ·˘Ù¿, Ô‰ËÁÒÓÙ·˜ ÛÂ ˘„ËÏfiÙÂÚÂ˜ ÙÈÌ¤˜ ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ [36].
√È ÂÈÚ·Ì·ÙÈÎ¤˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¤˜ V-p ‰Â›¯ÓÔ˘Ó ˆ˜ Ë ÎÚ›ÛÈÌË ›ÂÛË ÂÓfi˜ Ì›ÁÌ·ÙÔ˜ pcm

Â›Ó·È Û˘¯Ó¿ ·ÓÒÙÂÚË ·fi ÙËÓ ÎÚ›ÛÈÌË ›ÂÛË pc ÙÔ˘ Î·ı·ÚÔ‡ SF6. ∫·Ù¿ Û˘Ó¤ÂÈ·, ÁÈ·
·˘Ù¿ Ù· Ì›ÁÌ·Ù·, Ë ˙ÒÓË fiÔ˘ Ë Î·Ù¿ÚÚÂ˘ÛË ·ÎÔÏÔ˘ıÂ› ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ corona (Ù¿-
ÛË ‰È¿Û·ÛË˜ > Ù¿ÛË ¤Ó·ÚÍË˜ corona), Â›Ó·È Û·ÊÒ˜ ÌÂÁ·Ï‡ÙÂÚË ÙË˜ ·ÓÙ›ÛÙÔÈ¯Ë˜ ˙ÒÓË˜
ÁÈ· ÙÔ Î·ı·Úfi SF6. 

∞ÓÙ›ıÂÙ·, fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ÙÈÌ‹ ÙË˜ Ù¿ÛË˜ ¤Ó·ÚÍË˜ ÙË˜ corona, Ë ÙÈÌ‹ ÁÈ· ÙÔ SF6 Â›-
Ó·È ÌÂÁ·Ï‡ÙÂÚË ·fi ÙËÓ ÙÈÌ‹ Ô˘ ÌÂÙÚ¿Ù·È ÁÈ· Ù· Ì›ÁÌ·Ù·. √È Malik Î·È Qureshi ÚÔ-
ÙÂ›ÓÔ˘Ó Ì›· Û¯¤ÛË, ·ÚfiÌÔÈ· ÌÂ ·˘Ù‹ Ô˘ ·ÚÔ˘ÛÈ¿ÛıËÎÂ ·fi ÙÔÓ Nitta ÁÈ· ÙÔ Î·ı·-
Úfi SF6, Ë ÔÔ›· ÂÈÙÚ¤ÂÈ ÙËÓ ÂÎÙ›ÌËÛË ÙË˜ ÂÏ¿¯ÈÛÙË˜ Ù¿ÛË˜ ¤Ó·ÚÍË˜ ÙË˜ corona ÁÈ·
Ì›ÁÌ·Ù· SF6-N2 Î·È ÁÈ· ·ÓÔÌÔÈÔÁÂÓ¤˜ Â‰›Ô [31].

Vim = (E/p)crm � p � d � u � [1 + Cm / ��p � R ] (3.6.2)

ÌÂ ÙÈ˜ ÙÈÌ¤˜ ÙˆÓ Cm Î·È (E/p)crm Ó· ÂÍ·ÚÙÒÓÙ·È ·fi ÙË Û‡ÓıÂÛË ÙÔ˘ Ì›ÁÌ·ÙÔ˜.
√È Kulkarni Î·È Nema ÚÔÙÂ›ÓÔ˘Ó Ì›· ÂÈÚ·Ì·ÙÈÎ‹ ÂÌÂÈÚÈÎ‹ Û¯¤ÛË ÂÎÙ›ÌËÛË˜ ÙË˜

Ù¿ÛË˜ ‰È¿Û·ÛË˜ Vb, Ë ÔÔ›· Â›Ó·È ˘„ËÏfiÙÂÚË ÙË˜ Ù¿ÛË˜ ¤Ó·ÚÍË˜ ÛÙÈ˜ ÌÂÛ·›Â˜ È¤ÛÂÈ˜.
∏ Û¯¤ÛË Ï·Ì‚¿ÓÂÈ ˘fi„Ë ÙËÓ Û‡ÓıÂÛË ÙÔ˘ ·ÂÚ›Ô˘ Ì›ÁÌ·ÙÔ˜ Î·È ÙËÓ ·ÓÔÌÔÈoÁ¤ÓÂÈ· ÙÔ˘
‰È·Î¤ÓÔ˘ Î·È ¤¯ÂÈ ÙËÓ ·ÎfiÏÔ˘ıË ÌÔÚÊ‹ [21]:

Vb = K1 � (p � d)a � uz � exp(K2 � Nb) (3.6.3)

fiÔ˘:
z = 0,85, a = 0,915, 
N Ë ÂÈ ÙÔÈ˜ % Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ SF6, 
∫1, ∫2 Î·È b ÌÂÙ·‚ÏËÙ¤˜ Ô˘ Î·ıÔÚ›˙ÔÓÙ·È ·Ó¿ÏÔÁ· ÌÂ ÙÔ Ì›ÁÌ·,
u Ô Û˘ÓÙÂÏÂÛÙ‹˜ ·ÓÔÌÔÈÔÁ¤ÓÂÈ·˜ ÙÔ˘ ‰È·Î¤ÓÔ˘. 

∏ Û¯¤ÛË (3.6.3) ÂÊ·ÚÌfi˙ÂÙ·È ÛÂ ÁÂˆÌÂÙÚÈÎ¤˜ Û˘Óı‹ÎÂ˜ ÂÏ·ÊÚÒ˜ ·ÓÔÌÔÈÔÁÂÓÔ‡˜ Â-
‰›Ô˘ (u > 0,2).

3.7. º·ÈÓfiÌÂÓÔ ÛÙ·ıÂÚÔÔ›ËÛË˜

∆Ô Ê·ÈÓfiÌÂÓÔ ÙË˜ ÛÙ·ıÂÚÔÔ›ËÛË˜ (conditionning effect) ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ
ÌÂÙ·‚ÔÏ‹ ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ ËÏÂÎÙÚÔ‰›ˆÓ, ÌÂ ÙÔ Ï‹ıÔ˜ ÙˆÓ ‰È·-
‰Ô¯ÈÎÒÓ ‰ÈËÏÂÎÙÚÈÎÒÓ ‰ÔÎÈÌÒÓ Ô˘ Ô‰ËÁÔ‡Ó ÛÂ ‰È¿Û·ÛË, ÁÈ· Ó· ÛÙ·ıÂÚÔÔÈËıÂ› ÙÂ-
ÏÈÎ¿ ÛÂ Ì›· ÙÈÌ‹ Ë ÔÔ›· ÌÔÚÂ› Ó· Â›Ó·È ˘„ËÏfiÙÂÚË ‹ ¯·ÌËÏfiÙÂÚË ÙË˜ ÙÈÌ‹˜ Ô˘ ÌÂ-
ÙÚ‹ıËÎÂ Î·Ù¿ ÙËÓ ÚÒÙË ‰È¿Û·ÛË. ∞˘Ù‹ Ë ‰È·‰ÈÎ·Û›· ÌÔÚÂ› Ó· ·Ô‰ˆıÂ› ÛÙËÓ ÌÂ-
Ù·‚ÔÏ‹ ÙË˜ ÂÈÊ¿ÓÂÈ·˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ ‹/Î·È ÛÙË ¯ËÌÈÎ‹ ÌÂÙ·‚ÔÏ‹ ÙË˜ Î·Ù¿ÛÙ·ÛË˜
ÙÔ˘ ·ÂÚ›Ô˘. 
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√ ÚfiÏÔ˜ ÙË˜ ÂÈÊ¿ÓÂÈ·˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ ÛÙÔ Ê·ÈÓfiÌÂÓÔ ÙË˜ ÛÙ·ıÂÚÔÔ›ËÛË˜ ıÂ-
ˆÚÂ›Ù·È ˆ˜ ‰Â˘ÙÂÚÂ‡Ô˘Û·˜ ÛËÌ·Û›·˜ ÂËÚÂ¿˙ÔÓÙ·˜ Î˘Ú›ˆ˜ ÙËÓ ¤Ó·˘ÛË ÙË˜ ÂÎÎ¤ÓˆÛË˜
ÛÙÈ˜ ˘„ËÏ¤˜ È¤ÛÂÈ˜ ÂÓÒ Ë ÙÂÏÈÎ‹ ÙÈÌ‹ ÈÛÔÚÚÔ›·˜ ‰ÂÓ ÂËÚÂ¿˙ÂÙ·È [37]. ∞ÓÙ›ıÂÙ· Ë ÌÂ-
Ù·‚ÔÏ‹ ÙË˜ Î·Ù¿ÛÙ·ÛË˜ ÙÔ˘ ·ÂÚ›Ô˘, ÌÂ ÙÈ˜ Â·Ó·Ï·Ì‚·ÓfiÌÂÓÂ˜ ‰ÈËÏÂÎÙÚÈÎ¤˜ ‰ÔÎÈÌ¤˜,
ÂËÚÂ¿˙ÂÈ ÙÈ˜ ËÁ¤˜ ‰ËÌÈÔ˘ÚÁ›·˜ ËÏÂÎÙÚÔÓ›ˆÓ ¤Ó·˘ÛË˜ ÙË˜ ÂÎÎ¤ÓˆÛË˜ (ÛÙÔÈ‚¿‰·˜) ÌÂÈ-
ÒÓÔÓÙ·˜ ÙËÓ Èı·ÓfiÙËÙ· ÂÌÊ¿ÓÈÛË˜ ÎÚ›ÛÈÌÔ˘ ËÏÂÎÙÚÔÓ›Ô˘ Î·Ù¿ÏÏËÏ· ÙÔÔıÂÙËÌ¤ÓÔ˘
Î·È ·˘Í¿ÓÔÓÙ·˜ Û˘ÓÂÒ˜ ÙÔ˘˜ ¯ÚfiÓÔ˘˜ ‰È¿Û·ÛË˜ ∆b [38]. ø˜ ·ÈÙ›· ÙË˜ ÛÙ·ıÂÚÔÔ›Ë-
ÛË˜ ÌÔÚÂ› Ó· ıÂˆÚËıÂ› Ë ÛÙ·‰È·Î‹ ÌÂ›ˆÛË ÙË˜ ˘ÎÓfiÙËÙ·˜ ÙˆÓ ÈfiÓÙˆÓ, Ù‡Ô˘ √2

-,
∏2√

-, √∏-, √2 (∏2√)n, ∏2√
-(∏2√)n, Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi ÚÔÛÌ›ÍÂÈ˜, ÂÍ·ÈÙ›·˜ ÙË˜ ‰Ë-

ÌÈÔ˘ÚÁ›·˜ ·¤ÚÈˆÓ ˘ÔÚÔÈfiÓÙˆÓ (Ù‡Ô˘ SOF4, SO2F2, …. ) ·ÏÏ¿ Î·È ÙË˜ ‰¤ÛÌÂ˘Û‹ ÙÔ˘˜
·fi ÙËÓ ÂÈÊ¿ÓÂÈ· ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ [39]. T· ·Ú·¿Óˆ ÈfiÓÙ· ÚÔÛÊ¤ÚÔ˘Ó Â˘ÎÔÏfiÙÂ-
Ú· ¤Ó· ËÏÂÎÙÚfiÓÈÔ ·fi Ù· ÈfiÓÙ· SF6

- Ô˘ ıÂˆÚÔ‡ÓÙ·È a priori Û·Ó ÔÈ Î‡ÚÈÂ˜ ËÁ¤˜ ËÏÂ-
ÎÙÚÔÓ›ˆÓ ¤Ó·˘ÛË˜ ÙË˜ ÂÎÎ¤ÓˆÛË˜ ÛÙÔ SF6.

4. ∆‡ÔÈ ‰È¿Û·ÛË˜ ÛÂ ‰È¿Ù·ÍË ‰È·Î¤ÓÔ˘ ·ÓÔÌÔÈÔÁÂÓÔ‡˜ 

ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘

°È· ‰È¿Ù·ÍË ËÏÂÎÙÚÔ‰›ˆÓ ·Î›‰·˜-Ï¿Î·˜, Ô˘ ‰ËÌÈÔ˘ÚÁÂ› ·ÓÔÌÔÈÔÁÂÓ¤˜ ËÏÂÎÙÚÈÎfi
Â‰›Ô E(x) Î·Ù¿ Ì‹ÎÔ˜ ÙÔ˘ ¿ÍÔÓ· ÙÔ˘ ‰È·Î¤ÓÔ˘, Ë ÂÊ·ÚÌÔ˙fiÌÂÓË Ù¿ÛË Vap Î·È Ë ›ÂÛË
ÙÔ˘ ·ÂÚ›Ô˘ p Â›Ó·È ÔÈ Î‡ÚÈÂ˜ ·Ú¿ÌÂÙÚÔÈ Ô˘ Î·ıÔÚ›˙Ô˘Ó ÙË ‰ÈËÏÂÎÙÚÈÎ‹ Û˘ÌÂÚÈÊÔ-
Ú¿ Î·È ÙÔ ÌË¯·ÓÈÛÌfi Î·Ù¿ÚÂ˘ÛË˜. ∆Ô Û¯¤‰ÈÔ 2 ·ÚÔ˘ÛÈ¿˙ÂÈ ÙÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ‰È¿-

ÁÚ·ÌÌ· Ù¿ÛË˜-›ÂÛË˜ [V
ap

–p] Ô˘ ÂÈÙÚ¤ÂÈ ÙËÓ ·Ú·Ù‹ÚËÛË ‰È·ÎÚÈÙÒÓ Ê¿ÛÂˆÓ, Ô˘
Û˘Ó‰¤ÔÓÙ·È ÌÂ ‰È·ÊÔÚÂÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜ Î·Ù¿ÚÂ˘ÛË˜.

∆Ô ‰È¿ÁÚ·ÌÌ· V(p) ·ÚÔ˘ÛÈ¿˙ÂÈ ÙÈ˜ Î·Ì‡ÏÂ˜ ¤Ó·˘ÛË˜ ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘ ÙË˜ ÎÔÚfi-
Ó· Vi (ÂÚÈÔÚÈÛÌ¤ÓÂ˜ ÂÎÎÂÓÒÛÂÈ˜ ÏËÛ›ÔÓ ÙÔ˘ ÂÓÂÚÁÔ‡ ËÏÂÎÙÚÔ‰›Ô˘), Î·È ÙÈ˜ Î·Ì‡ÏÂ˜
Î·Ù¿ÚÂ˘ÛË˜ Vb ÛÂ Û˘Ó¿ÚÙËÛË ÙË˜ ›ÂÛË˜ ÙÔ˘ ·ÂÚ›Ô˘, Î·È ÁÈ· ÙÈ˜ ‰‡Ô ÔÏÈÎfiÙËÙÂ˜ ÙË˜
Ù¿ÛË˜ ‰ÔÎÈÌ‹˜ Vap Ô˘ ÂÊ·ÚÌfi˙ÂÙ·È ÛÙËÓ ·Î›‰·. √È ¯·Ú·ÎÙËÚÈÛÙÈÎ¤˜ ¤¯Ô˘Ó ÚÔÎ‡„ÂÈ
·fi ÙÈ˜ ÂÚÁ·Û›Â˜ ÙˆÓ Farish [40], Chalmers [41] Î·È Pinnekamp [42] ÁÈ· ÂÊ·ÚÌÔ˙fiÌÂÓÂ˜
Ù¿ÛÂÈ˜ ‰ÔÎÈÌ‹˜: ·) ÂÓ·ÏÏ·ÛfiÌÂÓÂ˜ ËÌÈÙÔÓÔÂÈ‰Â›˜ A.C. (50 Hz), ‚) Û˘ÓÂ¯Â›˜ D.C. ıÂÙÈÎ‹˜
(+) Î·È ·ÚÓËÙÈÎ‹˜ (-) ÔÏÈÎfiÙËÙ·˜ Î·È Á) ÎÚÔ˘ÛÙÈÎ¤˜ ıÂÙÈÎ‹˜ ÔÏÈÎfiÙËÙ·˜ (+). 

√È Î·Ì‡ÏÂ˜ ¤Ó·˘ÛË˜ ÙË˜ ÎÔÚfiÓ· ÈÎ·ÓÔÔÈÔ‡Ó ÙÔ ÎÚÈÙ‹ÚÈÔ ÙÔ˘ Pedersen ÁÈ· ÙËÓ
·Ó¿Ù˘ÍË ÙÔ˘ streamer. ªÂ ‚¿ÛË ÙÔ ÎÚÈÙ‹ÚÈÔ ·˘Ùfi ÔÈ Nitta et Shibuya [43] ÚÔÛ‰ÈfiÚÈ-
Û·Ó Ì›· ·Ï‹ Û¯¤ÛË ÁÈ· ÙÔÓ ˘ÔÏÔÁÈÛÌfi ÙË˜ Ù¿ÛË˜ ¤Ó·˘ÛË˜ Vi, ÁÈ· ÔÔÈ·‰‹ÔÙÂ ÁÂˆ-
ÌÂÙÚÈÎ‹ ‰È¿Ù·ÍË ËÏÂÎÙÚÔ‰›ˆÓ.

Vi = (E/p)cr . p . d . u . [1 + C/��p � R ] (4.1)
fiÔ˘:
(E/p)cr = 89 kV/cm.bar ÙÔ ÎÚ›ÛÌÔ Â‰›Ô ÁÈ· ÙÔ Î·ı·Úfi SF6,
C = 0,175 (bar.cm)0,5,
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p Ë ›ÂÛË ÙÔ˘ ·ÂÚ›Ô˘ ÛÂ bar, 
d Î·È R Ë ·fiÛÙ·ÛË Î·È Ë ·ÎÙ›Ó· Î·Ì˘ÏfiÙËÙ·˜ ÙË˜ ·Î›‰·˜ ·ÓÙ›ÛÙÔÈ¯· ÛÂ cm,
u Ô Û˘ÓÙÂÏÂÛÙ‹˜ ¯Ú‹ÛË˜ (‹ ·ÓÔÌÔÈÔÁ¤ÓÂÈ·˜) ÙÔ˘ ‰È·Î¤ÓÔ˘. 

√ Û˘ÓÙÂÏÂÛÙ‹˜ ‰È·Î¤ÓÔ˘ ¯·Ú·ÎÙËÚ›˙ÂÈ ÙÔ ‚·ıÌfi ·ÓÔÌÔÈÔÁ¤ÓÂÈ·˜ ÙÔ˘ ËÏÂÎÙÚÈÎÔ‡ Â-
‰›Ô˘ ÛÙÔ ‰È¿ÎÂÓÔ, Ô˘ ‰ËÌÈÔ˘ÚÁÂ›Ù·È ·fi ÙÔ Û‡ÛÙËÌ· ËÏÂÎÙÚÔ‰›ˆÓ, Î·È ÂÍ·ÚÙ¿Ù·È ·fi
Ù· ÁÂˆÌÂÙÚÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ ‰È·Î¤ÓÔ˘. °È· ÙÔ ıÂˆÚÔ‡ÌÂÓÔ ‰È¿ÎÂÓÔ ·Î›‰·˜-Ï¿-
Î· Ô Û˘ÓÙÂÏÂÛÙ‹˜ ·ÓÔÌÔÈÔÁ¤ÓÂÈ·˜ Â›Ó·È Û˘Ó¿ÚÙËÛË ÙÔ˘ ÏfiÁÔ˘ d/R. 

∏ Ù¿ÛË ¤Ó·˘ÛË˜ ˘fi ·ÚÓËÙÈÎ‹ ÔÏÈÎfiÙËÙ· Â›Ó·È Î·ÙÒÙÂÚË ÙË˜ Ù¿ÛË˜ ¤Ó·˘ÛË˜ ÁÈ·
ıÂÙÈÎ‹ ÔÏÈÎfiÙËÙ·, ÂÍ·ÈÙ›·˜ ÙÔ˘ ÁÂÁÔÓfiÙÔ˜ fiÙÈ ÔÈ ÛÙÔÈ‚¿‰Â˜ Î·ÙÂ˘ı‡ÓÔÓÙ·È ÚÔ˜ ˙Ò-
ÓÂ˜ ˘„ËÏÔ‡ ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘ [2]. ∞ÓÙ›ıÂÙ·, Ë Ù¿ÛË ‰È¿Û·ÛË˜ Â›Ó·È ÈÔ ˘„ËÏ‹ ÁÈ·
·ÚÓËÙÈÎ‹ ÔÏÈÎfiÙËÙ·. ™Â fiÙÈ ·ÊÔÚ¿ ÙÈ˜ Î·Ì‡ÏÂ˜ ‰È¿Û·ÛË˜, ÙÚÂ›˜ ‰È·ÎÚÈÙ¤˜ ÂÚÈÔ¯¤˜
ÌÔÚÔ‡Ó Ó· ·Ú·ÙËÚËıÔ‡Ó, ÔÈ ÔÔ›Â˜ ÔÚ›˙ÔÓÙ·È ·fi ÙÈ˜ È¤ÛÂÈ˜ p1 Î·È pc, ÛÙÈ˜ ÔÔ›Â˜
ÔÈ ÌË¯·ÓÈÛÌÔ› ‰È¿Û·ÛË˜ Â›Ó·È ‰È·ÊÔÚÂÙÈÎÔ›. √È ›‰ÈÂ˜ Ê¿ÛÂÈ˜ ·Ú·ÙËÚ‹ıËÎ·Ó Â›ÛË˜
Î·È ÁÈ· ÙËÓ ·ÚÓËÙÈÎ‹ ÔÏÈÎfiÙËÙ·, ÌÂ ÌfiÓË ‰È·ÊÔÚ¿ fiÙÈ ÔÈ ˙ÒÓÂ˜ ÌÂÙ·ÙÔ›ÛıËÎ·Ó ÚÔ˜
ÙÈ˜ ˘„ËÏfiÙÂÚÂ˜ ÙÈÌ¤˜ È¤ÛÂˆÓ [44].

™ÙËÓ ÂÚÈÔ¯‹ È¤ÛÂˆÓ Î·ÙÒÙÂÚˆÓ ·fi p1, Ë Ù¿ÛË ‰È¿Û·ÛË˜ Â›Ó·È ·ÈÛıËÙ¿ ÈÔ
˘„ËÏ‹ ·fi ÙËÓ Ù¿ÛË ¤Ó·ÚÍË˜ ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘ ÎÔÚfiÓ·, ÂÈ‰ÈÎ¿ ˘fi ·ÚÓËÙÈÎ‹ ÔÏÈÎfiÙË-
Ù·. ∏ ‰È¿Û·ÛË Â›Ó·È ¿ÌÂÛË, Û‡ÌÊˆÓ· ÌÂ ÙÔÓ ÌË¯·ÓÈÛÌfi ÙÔ˘ streamer, ·fi ÙÔÓ ÔÔ›Ô
ÚÔËÁÂ›Ù·È ÙÔ Ê·ÈÓfiÌÂÓÔ ÛÙ·ıÂÚÔÔ›ËÛË˜ ÙË˜ ÎÔÚfiÓ·. °È· ·˘Ù‹ ÙËÓ ÂÚÈÔ¯‹, ÛÙÈ˜ ¯·-
ÌËÏ¤˜ È¤ÛÂÈ˜ (<0,2 bar) Ë ÂÎÎ¤ÓˆÛË ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÌÂ ÙËÓ ÌÔÚÊ‹ Ó¤ÊÔ˘˜ (glow) Ô˘
·Ó·Ù‡ÛÛÂÙ·È Á‡Úˆ ·fi ÙËÓ ·Î›‰·. ∞˘Ùfi ÙÔ Ó¤ÊÔ˜ (glow), Ô˘ ·˘Í¿ÓÂÈ ÌÂ ÙËÓ ÙÈÌ‹ ÙÔ˘
ËÏÂÎÙÚÈÎÔ‡ Â‰›Ô˘, ¤¯ÂÈ Ì›· Â›‰Ú·ÛË ÛÙ·ıÂÚÔÔ›ËÛË˜ Î·È Â›Ó·È ˘Â‡ı˘ÓÔ ÁÈ· ÙËÓ ÂÌ-
Ê¿ÓÈÛË ÌÈ·˜ Û˘ÓÂ¯Ô‡˜ Û˘ÓÈÛÙÒÛ·˜ ÛÙËÓ Î˘Ì·ÙÔÌÔÚÊ‹ ÙÔ˘ ÚÂ‡Ì·ÙÔ˜.

∏ ·ÚÔ˘Û›· ÙÔ˘ glow ÛÙÚÔÁÁ˘ÏÂ‡ÂÈ ÙÔ ËÏÂÎÙÚfi‰ÈÔ ÙË˜ ·Î›‰·˜ (·Ú¯ÈÎÒ˜ ÌÂ ÌÈÎÚ‹
·ÎÙ›Ó· Î·Ì˘ÏfiÙËÙ·˜) Î·È ÙÔ Â‰›Ô Ô˘ ÚÔÎ‡ÙÂÈ ÚÔÛÂÁÁ›˙ÂÈ ¤Ó· Û¯Â‰fiÓ ÔÌÔÈÔÁÂÓ¤˜
Â‰›Ô.

°È· È¤ÛÂÈ˜ ÏËÛ›ÔÓ ÛÙËÓ p1, Ë ÂÎÎ¤ÓˆÛË Ù‡Ô˘ glow ÂÍ·ÎÔÏÔ˘ıÂ› Ó· ÂÌÊ·Ó›˙ÂÙ·È
·ÏÏ¿ ÛÙË ÂÚ›ÙˆÛË ·˘Ù‹ ÌÔÓ·¯ÈÎ¿ ·ÁÒÁÈÌ· Î·Ó¿ÏÈ· (filaments) ·Ó·Ù‡ÛÛÔÓÙ·È, ÔÈ
streamers, ÔÈ ÔÔ›ÔÈ Û˘ÓÔ‰Â‡ÔÓÙ·È ·fi ‰È·ÎÚÈÙÔ‡˜ ·ÏÌÔ‡˜ ÚÂ‡Ì·ÙÔ˜. ∏ ‰È¿Û·ÛË
Â¤Ú¯ÂÙ·È, Î¿Ùˆ ·fi Û˘Óı‹ÎÂ˜ Ú·ÎÙÈÎ¿ ÔÌÔÈÔÁÂÓÔ‡˜ Â‰›Ô˘, ÌfiÏÈ˜ Ë Â‰È·Î‹ ¤ÓÙ·ÛË
ÍÂÂÚ¿ÛÂÈ, ·ÓÙÔ‡ Ì¤Û· ÛÙÔ ‰È¿ÎÂÓÔ, Ì›· ÔÚÈ·Î‹ ÙÈÌ‹ ··Ú·›ÙËÙË ÁÈ· ÙËÓ ·‰È¿ÎÔË
‰È¿‰ÔÛË ÙÔ˘ streamer, ÙË˜ Ù¿ÍÂˆ˜ ÙˆÓ 39 ÌÂ 47 kV/cm.bar, ·Ó¿ÏÔÁ· ÌÂ ÙËÓ ›ÂÛË ÙÔ˘
·ÂÚ›Ô˘ [45]. ∆Ô Ê·ÈÓfiÌÂÓÔ ÙË˜ ÛÙ·ıÂÚÔÔ›ËÛË˜ ÙË˜ ÎÔÚfiÓ· ÂÏ·¯ÈÛÙÔÔÈÂ› ÙËÓ Â›‰Ú·-
ÛË ÙË˜ ·ÎÙ›Ó·˜ Î·Ì˘ÏfiÙËÙ·˜ ÙË˜ ·Î›‰·˜ Î·Ù¿ ÙËÓ ·ÓÔ‰ÈÎ‹ Ê¿ÛË ÙË˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹˜
V(p). °ÂÓÈÎ¿ ÌÂ ÙËÓ ÌÂ›ˆÛË ÙË˜ ·ÎÙ›Ó·˜ Î·Ì˘ÏfiÙËÙ·˜ ÙË˜ ·Î›‰·˜ ÚÔÎ‡ÙÂÈ ·‡ÍËÛË
ÙË˜ ˙ÒÓË˜ È¤ÛÂˆÓ Ô˘ ·ÓÙÈÛÙÔÈ¯Ô‡Ó ÛÙÔ Ê·ÈÓfiÌÂÓÔ ÛÙ·ıÂÚÔÔ›ÛËÛË˜ ·fi ÎÔÚfiÓ·
(ÌÂÙ·Î›ÓËÛË ÙË˜ p1 ÛÂ ˘„ËÏfiÙÂÚÂ˜ ÙÈÌ¤˜). ∏ ÛÙ·ıÂÚÔÔ›ÛË ·fi ÎÔÚfiÓ· Â›Ó·È ÈÔ ÛË-
Ì·ÓÙÈÎ‹ ˘fi ·ÚÓËÙÈÎ‹ ÔÏÈÎfiÙËÙ·, Ô‰ËÁÒÓÙ·˜ ÛÂ ˘„ËÏfiÙÂÚÂ˜ Ù¿ÛÂÈ˜ ‰È¿Û·ÛË˜ [2].
ªÂ ÙËÓ ·‡ÍËÛË ÙË˜ ›ÂÛË˜, ÙÔ Ê·ÈÓfiÌÂÓÔ ÙË˜ ÛÙ·ıÂÚÔÔ›ÛË˜ ÙÔ˘ glow ÚÔÔ‰Â˘ÙÈÎ¿
ÌÂÈÒÓÂÙ·È, Î·È ÂÍ·Ê·Ó›˙ÂÙ·È ÂÓÙÂÏÒ˜ ÌÂÙ¿ ÙËÓ ÎÚ›ÛÈÌË ›ÂÛË pc.
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™ÙË ÂÚÈÔ¯‹ È¤ÛÂˆÓ ÌÂÙ·Í‡ p1 Î·È pc, Î·È ÔÈ ‰‡Ô ÌË¯·ÓÈÛÌÔ› ‰È¿Û·ÛË˜, ‰ËÏ·‰‹ Ô
streamer Î·È Ô leader, ÌÔÚÂ› Ó· Û˘Ó˘¿ÚÍÔ˘Ó. ∂›Ó·È Ë ÂÚÈÔ¯‹ ÌÂÙ¿‚·ÛË˜ ·fi ÙÔÓ ÌË-
¯·ÓÈÛÌfi ¿ÌÂÛË˜ ‰È¿Û·ÛË˜ ÙÔ˘ streamer ÚÔ˜ ÙÔÓ ÌË¯·ÓÈÛÌfi ·ÚÁ‹˜ ‰È¿Û·ÛË˜ ÙÔ˘
leader. √È ÂÎÎÂÓÒÛÂÈ˜ Á›ÓÔÓÙ·È Ì·ÎÚÈ¤˜ Î·È ÏÂÙ¤˜ Î·È ·Ó·Ù‡ÛÛÔÓÙ·È Û˘¯Ó¿ ÂÎÙfi˜ ÙÔ˘
¿ÍÔÓ· ÙÔ˘ ‰È·Î¤ÓÔ˘, ÌÂ ÔÏÏÔ‡˜ ÎÏ¿‰Ô˘˜. ™Â ·˘Ù‹ ÙËÓ ÂÚÈÔ¯‹, ÎÔÚfiÓ· (ÚfiÏÔ˜ ÙË˜
ÛÙ·ıÂÚÔÔ›ËÛË˜ ÌÂÈˆÌ¤ÓÔ˜) ·Ó·Ù‡ÛÛÂÙ·È ÚÈÓ ÙËÓ Î·Ù¿ÚÂ˘ÛË. ∏ ‰È¿Û·ÛË Â¤Ú¯ÂÙ·È
ÌfiÏÈ˜ ¤Ó· ·fi ·˘Ù¿ Ù· Î·Ó¿ÏÈ· (filaments) ÂÂÎÙ·ıÂ› Ì¤¯ÚÈ˜ ÙÔ ·ÓÙ›ıÂÙÔ ËÏÂÎÙÚfi‰ÈÔ
(ÙËÓ Ï¿Î·-Î¿ıÔ‰Ô). °È· Û˘Óı‹ÎÂ˜ ÎÚÔ˘ÛÙÈÎ‹˜ Ù¿ÛË˜ ‰ÔÎÈÌ‹˜ ÌÂ ÌÈÎÚfi ¯ÚfiÓÔ ÌÂÙÒ-
Ô˘, Ë ‰È¿Û·ÛË Û˘Ì‚·›ÓÂÈ ÁÈ· ÙÈÌ¤˜ ÙË˜ Ù¿ÛË˜ ÌÂÈˆÌ¤ÓÂ˜ Û‡ÌÊˆÓ· ÌÂ ÙÔÓ ÌË¯·ÓÈÛÌfi
ÙÔ˘ leader. π‰È·›ÙÂÚ·, Ë ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ V(p) Ï·Ì‚¿ÓÂÈ ÙËÓ ÌÔÚÊ‹ ÂÓfi˜ ÂÈ¤‰Ô˘, ÁÂ-
ÁÔÓfi˜ Ô˘ ‰ËÏÒÓÂÈ fiÙÈ Ë ÂÏ¿¯ÈÛÙË Ù¿ÛË Ô˘ ··ÈÙÂ›Ù·È ÁÈ· ÙËÓ ‰È¿‰ÔÛË (·Ó¿Ù˘ÍË)
ÙÔ˘ leader Â›Ó·È ·ÓÂÍ¿ÚÙËÙË ÙË˜ È¤ÛÂˆ˜ [46]. ªÂ ÙËÓ ·‡ÍËÛË ÙÔ˘ ¯ÚfiÓÔ˘ ÌÂÙÒÔ˘ ÙË˜
ÎÚÔ˘ÛÙÈÎ‹˜ Ù¿ÛË˜, ÙÔ Ê·ÈÓfiÌÂÓÔ ÛÙ·ıÂÚÔÔ›ËÛË˜ ÏfiÁˆ ÙË˜ ÎÔÚfiÓ· Á›ÓÂÙ·È ÂÓÙÔÓfiÙÂ-
ÚÔ, ÂÍ·ÈÙ›·˜ ÙË˜ ‰Ú¿ÛË˜ ÙˆÓ Û˘ÁÎÂÓÙÚˆÌ¤ÓˆÓ ÊÔÚÙ›ˆÓ ¯ÒÚÔ˘, Î·È Ë ¯·Ú·ÎÙËÚÈÛÙÈÎ‹
V(p) ·ÚÔ˘ÛÈ¿˙ÂÈ ÌÔÚÊ‹ ·ÓÙ›ÛÙÔÈ¯Ë ÛÂ Û˘Óı‹ÎÂ˜ Ù¿ÛË˜ DC/AC (ÌÂ Î·ÌÔ‡Ú·). ∫·Ù¿
Û˘Ó¤ÂÈ· Ë Ì¤ÁÈÛÙË ÙÈÌ‹ ÙË˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹˜ V(p) ÂÍ·ÚÙ¿Ù·È ·fi ÙÔ Ì¤ÙˆÔ ÙË˜ Î˘-
Ì·ÙÔÌÔÚÊ‹˜ ÙË˜ ÎÚÔ˘ÛÙÈÎ‹˜ Ù¿ÛË˜ ‰ÔÎÈÌ‹˜ [47]. 

°È· È¤ÛÂÈ˜ ÌÂÁ·Ï‡ÙÂÚÂ˜ ·fi ÙËÓ ÎÚ›ÛÈÌË ›ÂÛË pc, Ë ÂÎÎ¤ÓˆÛË Ù‡Ô˘ leader Á›ÓÂÙ·È
Ô ÌÔÓ·‰ÈÎfi˜ ÌË¯·ÓÈÛÌfi˜ ‰È¿Û·ÛË˜. ∞˘Ù‹ Ë ÂÚÈÔ¯‹ ˘„ËÏÒÓ È¤ÛÂˆÓ ¯·Ú·ÎÙËÚ›˙ÂÙ·È
Û·Ó ÂÚÈÔ¯‹ ¯ˆÚ›˜ ÙËÓ ÂÌÊ¿ÓÈÛË ÎÔÚfiÓ·˜-glow, Î·ıÒ˜ ·Ó¿Ù˘Í‹ ÙË˜ Ô‰ËÁÂ› ¿ÌÂÛ· ÛÙË
Î·Ù¿ÚÂ˘ÛË. ∏ ÙÈÌ‹ ÙË˜ ÎÚ›ÛÈÌË˜ È¤ÛÂˆ˜ pc ÂÍ·ÚÙ¿Ù·È ·fi ÔÏÏ¤˜ ·Ú¿ÌÂÙÚÔ˘˜: ÙË
‰È¿Ù·ÍË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ÙˆÓ ËÏÂÎÙÚÔ‰›ˆÓ, ÙËÓ Î˘Ì·ÙÔÌÔÚÊ‹ Î·È ÙËÓ ÔÏÈÎfiÙËÙ· ÙË˜
ÂÊ·ÚÌÔ˙fiÌÂÓË˜ Ù¿ÛË˜ ‰ÔÎÈÌ‹˜, ÙËÓ ·ÎÙ›Ó· Î·Ì˘ÏfiÙËÙ·˜ ÙË˜ ·Î›‰·˜ Î·È ÙËÓ Î·ı·Úfi-
ÙËÙ· ÙÔ˘ ·ÂÚ›Ô˘ [48]. ∏ Ù¿ÛË ‰È¿Û·ÛË˜ Ô˘ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ ÎÚ›ÛÈÌË ›ÂÛË Â›Ó·È Ú·-
ÎÙÈÎ¿ ·ÓÂÍ¿ÚÙËÙË ÙË˜ ·ÎÙ›Ó·˜ Î·Ì˘ÏfiÙËÙ·˜, ·ÏÏ¿ ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ ·fiÛÙ·ÛË ‰È·-
Î¤ÓÔ˘ [49]. ¶¤Ú· ÙË˜ ÎÚ›ÛÈÌË˜ ›ÂÛË˜, Ë ÂÏ¿¯ÈÛÙË ÙÈÌ‹ ÙË˜ Ù¿ÛË˜ ‰È¿Û·ÛË˜ ˘fi ÎÚÔ˘-
ÛÙÈÎ‹ Ù¿ÛË ‰ÔÎÈÌ‹˜, Û˘Ì›ÙÂÈ ÌÂ ÙËÓ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ˘fi ÛÙ·ÙÈÎ¤˜ Û˘Óı‹ÎÂ˜ Ù¿ÛË˜. 
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The Effect of Reflexivity, Conflict and
Groupthink as Moderators to Team
Effectiveness in Diverse Workforce
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Abstract

Teams have become a basic building block of organizations introducing team
effectiveness as an essential component of their success. When teams perform complex
tasks, team effectiveness is not only a function of individuals’ task performance and goal
achievement but also depends on the extent team members need to avoid process losses
by helping each other, coordinating activities, complying with requirements, and voicing
opinions. Hence, we can understand that the effectiveness of a team depends on many
parameters especially in a diverse workforce. The increased use of teams in organizations,
coupled with an increasingly diverse workforce, strongly suggests that we should
elaborate on how team diversity affects team performance and effectiveness. The purpose
of this paper is to study the essence of any moderators which expedite team effectiveness
in a diverse workplace and examine whether, and if yes, how these moderators are related
to team effectiveness and diversity. Moreover, the paper examines if there is any
correlation among these moderators in a diverse workplace and attempts to quantify it.
A meta-analysis of the data from academic investigations of diversity, groupthink and
conflict in work groups was used to examine the impact of these factors on work group
cohesion and performance. This research methodology was used to test the hypothesis
that different moderators can regulate diversity’s impact on work group and on its
performance.
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¶ÂÚ›ÏË„Ë

√È ÔÌ¿‰Â˜ ¤¯Ô˘Ó Á›ÓÂÈ ‚·ÛÈÎ‹ ‰ÔÌÈÎ‹ ÌÔÓ¿‰· ÙˆÓ ÔÚÁ·ÓÈÛÌÒÓ Î·ıÈÛÙÒÓÙ·˜ ÙËÓ
·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ÔÌ·‰ÈÎ‹ ÂÚÁ·Û›· ıÂÌÂÏÈÒ‰Ë ÁÈ· ÙËÓ ÂÈÙ˘¯›· ÙÔ˘˜. ŸÙ·Ó ÔÈ ÔÌ¿‰Â˜
ÂÈÙÂÏÔ‡Ó Û‡ÓıÂÙ· Î·ı‹ÎÔÓÙ·, Ë ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙÔ˘˜ ‰ÂÓ Â›Ó·È ÌfiÓÔ ·fiÚÚÔÈ·
ÙË˜ ·Ô‰ÔÙÈÎfiÙËÙ·˜ ÙˆÓ ·ÙfiÌˆÓ Î·È ÙË˜ ˘ÏÔÔ›ËÛË˜ ÙˆÓ ÛÙfi¯ˆÓ Ô˘ ¤¯Ô˘Ó ı¤ÛÂÈ, ·Ï-
Ï¿ Â›ÛË˜ ÂÍ·ÚÙ¿Ù·È ·fi ÙÔ ‚·ıÌfi ÛÙÔÓ ÔÔ›Ô Ù· Ì¤ÏË ÙÔ˘˜ ÌÔÚÔ‡Ó Ó· ·ÔÊ‡ÁÔ˘Ó
ÙÈ˜ «·ÒÏÂÈÂ˜» ÙˆÓ ‰È·‰ÈÎ·ÛÈÒÓ ÌÂ ÙËÓ ·ÚˆÁ‹ ÙˆÓ ¿ÏÏˆÓ ÌÂÏÒÓ, ÙÔ Û˘ÓÙÔÓÈÛÌfi ÙˆÓ
‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ, ÙË Û˘ÌÌfiÚÊˆÛË ÌÂ ÙÈ˜ ··ÈÙ‹ÛÂÈ˜, Î·È ÙËÓ ¤ÎÊÚ·ÛË ÙˆÓ ·fi„ÂˆÓ
ÙÔ˘˜. ø˜ ÂÎ ÙÔ‡ÙÔ˘, ÌÔÚÔ‡ÌÂ Ó· Î·Ù·Ï¿‚Ô˘ÌÂ fiÙÈ Ë ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÌÈ·˜ ÔÌ¿‰·˜
ÂÍ·ÚÙ¿Ù·È ·fi ÔÏÏ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ ÂÈ‰ÈÎ¿ fiÙ·Ó ·ÔÙÂÏÂ›Ù·È ·fi ÔÈÎÈÏfiÌÔÚÊÔ ·Ó-
ıÚÒÈÓÔ ‰˘Ó·ÌÈÎfi. ∏ ·˘Í·ÓfiÌÂÓË ÂÌÏÔÎ‹ ÙˆÓ ÔÌ¿‰ˆÓ ÛÙÔ˘˜ ÔÚÁ·ÓÈÛÌÔ‡˜, Ô˘ Û˘Ó-
‰¤ÂÙ·È ÌÂ ÌÈ· fiÏÔ Î·È ÂÚÈÛÛfiÙÂÚË ÔÈÎÈÏfiÌÔÚÊË Û‡ÓıÂÛË ·ÓıÚÒÈÓÔ˘ ‰˘Ó·ÌÈÎÔ‡, ·-
Ú·¤ÌÂÈ ÛÙËÓ ÂÌ‚¿ı˘ÓÛË ÙÔ˘ ÙÚfiÔ˘ ÌÂ ÙÔÓ ÔÔ›Ô Ë ÔÈÎÈÏÔÌÔÚÊ›· ÙˆÓ ÌÂÏÒÓ ÙˆÓ
ÔÌ¿‰ˆÓ ¤¯ÂÈ ÂÈÙÒÛÂÈ˜ ÛÙËÓ ·fi‰ÔÛË Î·È ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ·˘ÙÒÓ. √ ÛÎÔfi˜
ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ Â›Ó·È Ó· ÂÚÂ˘ÓËıÂ› Ë ‡·ÚÍË Ù˘¯fiÓ ÌÂÛÔÏ·‚ËÙÒÓ Ô˘ Û˘ÓÂÈÛÊ¤-
ÚÔ˘Ó ÛÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙˆÓ ÔÌ¿‰ˆÓ ÛÂ ¤Ó·Ó ÔÈÎÈÏfiÌÔÚÊÔ ÂÚÁ·ÛÈ·Îfi ¯ÒÚÔ
Î·È Ó· ÂÍÂÙ¿ÛÂÈ Â¿Ó Î·È Â¿Ó Ó·È, Ò˜ ·˘ÙÔ› ÔÈ ÌÂÛÔÏ·‚ËÙ¤˜ Û˘Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ ·Ô-
ÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· Î·È ÙËÓ ÔÈÎÈÏÔÌÔÚÊ›· ÙˆÓ ÌÂÏÒÓ Ù· ÔÔ›· Û˘ÁÎÚÔÙÔ‡Ó ÙÈ˜ ÔÌ¿‰Â˜.
∂ÈÏ¤ÔÓ, Ë ÌÂÏ¤ÙË ÂÍÂÙ¿˙ÂÈ Î·Ù¿ fiÛÔ ˘¿Ú¯ÂÈ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ·˘ÙÒÓ ÙˆÓ ÌÂÛÔÏ·-
‚ËÙÒÓ ÛÂ ¤Ó·Ó ÔÈÎÈÏfiÌÔÚÊÔ ÂÚÁ·ÛÈ·Îfi ¯ÒÚÔ, ÚÔÛ·ıÒÓÙ·˜ Ó· ÙËÓ ÔÛÔÙÈÎÔÔÈ‹-
ÛÂÈ. ªÈ· ÌÂÙ·Ó¿Ï˘ÛË ÙˆÓ ÛÙÔÈ¯Â›ˆÓ ·fi ·Î·‰ËÌ·˚Î¤˜ ¤ÚÂ˘ÓÂ˜ ÁÈ· ÙËÓ ÔÈÎÈÏÔÌÔÚÊ›·,
ÙËÓ Û˘ÌÌfiÚÊˆÛË ÌÂ ÙÈ˜ ·Í›Â˜ ÙË˜ ÔÌ¿‰·˜ Î·È ÙÈ˜ Û˘ÁÎÚÔ‡ÛÂÈ˜ ÛÙÈ˜ ÔÌ¿‰Â˜ ¯ÚËÛÈÌÔ-
ÔÈ‹ıËÎÂ ÁÈ· Ó· ÚÔÛ‰ÈÔÚÈÛÙÂ› Ë Â›‰Ú·ÛË ÙˆÓ ·Ú·ÁfiÓÙˆÓ ·˘ÙÒÓ ÛÙË Û˘ÓÔ¯‹ Î·È
ÛÙËÓ ·fi‰ÔÛË ÙˆÓ ÔÌ¿‰ˆÓ ÂÚÁ·Û›·˜. ∂›ÛË˜ Ë ·Ú·¿Óˆ ÂÚÂ˘ÓËÙÈÎ‹ ÌÂıÔ‰ÔÏÔÁ›·
¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÁÈ· Ó· ÂÍÂÙ¿ÛÂÈ ÙËÓ ˘fiıÂÛË fiÙÈ ‰È¿ÊÔÚÔÈ ÌÂÛÔÏ·‚ËÙ¤˜ ÌÔÚÔ‡Ó Ó·
Ú˘ıÌ›ÛÔ˘Ó ÙË Û˘Ì‚ÔÏ‹ ÙË˜ ÔÈÎÈÏÔÌÔÚÊ›·˜ ÛÙËÓ ·fi‰ÔÛË ÙˆÓ ÔÌ¿‰ˆÓ ÂÚÁ·Û›·˜.
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1. Diversity and Team Effectiveness

Today’s organizations employ a more diverse workforce. More women, older people,
minorities, expatriates and people from different countries who speak many different
languages and with many different cultures, compose an increasing percentage of the
workforce. Innovative thinking executives recognize that a diverse workforce creates a
larger pool of talent. Diversity brings a wider variety of skills, experiences and
perspectives that enrich work environment improve customer service and increase
corporate performance. On the other hand, diversity among team members can create
problems such as increased confusion, coordination difficulties and lack of communication.
Both, “birds of a feather flock together” and “opposites attract”, are valid statements for
an effective workforce.

Minority dissent is related to team innovation and, to a somewhat lesser extent
overall team effectiveness. However, the relationship between minority dissent, team
innovation and team effectiveness is significant only when teams have high levels of
reflexivity - the tendency to overtly reflect upon the group’s objectives, strategies and
processes and adapt them to current or anticipated circumstances. Furthermore, team
reflexivity and task interdependence are positively correlated, which means that when
team members need each other more for task completion they also reflect on task issues
more often. Moreover, task interdependence, cooperative goal interdependence and
team size have no significant relationship with team innovation (De Dreu, 2002). The
finding that there is negative, albeit not significant, relationship between reflexivity and
minority dissent is rather paradoxical. This suggests that increasing the opportunities for
communication and discussion not necessarily increases the voicing of dissenting views,
but rather increases the attention given to, and processing of dissenting perspectives and
minority positions. This results to the negative relationship between team reflexivity and
team effectiveness. There are some explanations for this apparent inconsistency. Perhaps
different components of team performance are differently affected by team performance.
Second, it may be that team reflexivity in itself has no effect on team effectiveness, but
rather provides room for other variables to influence team performance.

Diverse teams which are highly outcome – interdependent and with low group
longevity are more reflexive and thus show satisfaction and commitment to the team
(Schippers, 2003). Outcome interdependence and group longevity both moderate the
relationship between diversity and reflexivity in teams. To be more precise, highly
outcome – interdependent and diverse teams are highly reflexive whereas diverse teams
high on group longevity showed low reflexivity. Furthermore, outcome – interdependence
and group longevity both moderate the relationship between overall diversity and
satisfaction and performance but do not moderate the relationship between overall
diversity and team commitment. Moreover, interdependence has a moderating effect on
the relationship between diversity and commitment to the team (Schippers, 2003). Also it
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must be mentioned that for highly outcome – interdependent teams the interactions with
respect to satisfaction and commitment to the team show that satisfaction and
commitment are high for diverse teams but this holds only for “young teams” (low
longevity). Finally, the effects of outcome interdependence and group longevity on the
relationship between diversity and team outcomes are a result of the existence of
reflexivity (Schippers, 2003).

In conclusion, in bibliography it is not crystal clear whether diversity enhances team
performance or not. According to Webber, no significant relationship between highly and
less job-related diversity and team cohesion and no overall relationship between highly
and less job-related diversity and team performance was found (Webber & Donahue,
2001). This is contradictory to the conclusions of Schippers and De Dreu according to
which there is a relationship between diversity and team performance (Schippers, 2003,
De Dreu, 2002). Two kinds of diversity are cited: less job-related diversity and highly job-
related diversity. Age, gender and race/ethnicity are categorized as less job-related
diversity attributes whereas educational, functional, occupational and industry
backgrounds are categorized as highly job-related diversity attributes (Webber &
Donahue, 2001). In the Schippers, 2003 and De Dreu, 2002 study no categorization of
diversity is mentioned. One similarity between the theories presented is the fact that all
of the researchers suggest that the relationship between diversity and group outcomes is
very complex.

The theories presented by Schippers, 2003 and De Dreu, 2002 have some similarities.
Both theories suggest that diversity in teams can enhance their outcomes under
circumstances. In order for diversity to enhance the team outcomes, the team members
must be able to reflect upon and modify their functioning. In other words it is concluded
that reflexivity acts as a mediator between diversity and the outcomes of a team.
Furthermore, both theories suggest that the relationship between diversity and team
effectiveness is affected by a number of factors such as outcome interdependence.

The two theories presented by Schippers, 2003 and De Dreu, 2002 have differences
between them as well. According to Schippers, 2003, not only team performance but also
satisfaction and commitment to the team are examined in order to assess the
effectiveness of the team. De Dreu, on the other hand suggests that team effectiveness
and innovation are examined. Furthermore, he examines the effects minority dissent in
teams has on the performance of the teams. Minority dissent can be a consequence of
the existence of diversity in the team (De Dreu, 2002). The theory presented by
Schippers, 2003 examines how diversity in general can affect the outcomes of a team.
Moreover, it examines how outcome-interdependence and group longevity affect the
relationship between diversity and reflexivity and between diversity and outcomes. In
contrast De Dreu examines how task interdependence and team size affect innovation.
Maybe the most significant difference between the theories presented by Schippers, 2003
and De Dreu, 2002 is whether reflexivity is positively related to the group outcomes or
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not. According to De Dreu, 2002 reflexivity is negatively related with team
effectiveness, whereas according to Schippers, 2003 reflexivity is positively related with
team effectiveness. Another difference that must be mentioned is the fact that according
to De Dreu, 2002, there is no significant relationship between goal interdependence and
team performance, whereas according to Schippers, 2003 goal interdependence and team
performance are related. 

So as we have been elaborating so far, theories by De Dreu and by Schippers point up
to the fact that diversity, and as a result minority dissent, in teams is related to team
effectiveness but only when teams have high rather than low levels of reflexivity (De
Dreu, 2002, Schippers, 2003). This means that the relationship between the diversity in a
team and its effectiveness is not straightforward, something which is also mentioned by
Webber & Donahue, 2001. Many other factors seem to affect this relationship between
diversity and team effectiveness, such as outcome interdependence, team longevity, task
interdependence, etc. Perhaps that is the reason why the results of the analysis by Webber
demonstrate that the different types of diversity ‘highly and less job-related’ do not have
any impact on work group performance and cohesion (Webber & Donahue, 2001). It
seems that the role of reflexivity in the relationship between diversity and team
performance is catalytic. Nevertheless Webber & Donahue, 2001 do not take reflexivity
of the team into account. 

From my point of view, the relationship between diversity and team performance is
very complex. Diverse teams can offer many advantages, like increased number of
perspectives, multiple interpretations, greater openness to new ideas, increased
flexibility, increased creativity, improved understanding of foreign employees or
customers but also disadvantages such as increased ambiguity, complexity, confusion,
mistrust, potential miscommunication, difficulty in reaching agreements and consensus,
decreased group cohesion. Whether diversity is beneficial for a team or not depends on
the dynamics of the groups and the individuals and the kind of the task the team has to
deal with. If, for example, a team has to deal with a task where new ideas have to be found,
diversity can play a very beneficial role. This also stems from the theory presented by De
Dreu, 2002. Diversity is positively correlated with innovation and creativity. What seems
to be very important in order for diverse teams to succeed is the existence of reflexivity
among the team members. This means that the members of a team with high level of
diversity must reflect upon and modify their functioning. Moreover, in order for a diverse
team to succeed and achieve positive outcomes, it is crucial that the team is outcome- and
task- interdependent. If the members of a team know that they need each other in order
to complete a task and to achieve their common goal, it is easier for them to cooperate.
What is questionable, from my point of view, is the moderating effect of longevity on the
relationship between diversity and team outcomes. After some time together, the team
members get to know each other and can cooperate in a more effective way. Of course,
groupthink must be avoided.
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As we can see, diversity can have advantages but also disadvantages in terms of
effectiveness and team performance. The relationship between diversity and team
outcomes is not clear. One of the factors that determine it is the kind of the task which
has to be done. Therefore, it is very important to assess whether a team should be diverse
or not. If, for example, innovation is important for the effectiveness of the team, diversity
could help to this direction. Thus an organization or a company should find out if it needs
diversity in its teams’ members or not.

For companies and organizations, which need high level of innovation, it is very
important to manage diversity in a way that enables the teams to cooperate well and have
positive outcomes. As it was mentioned by De Dreu, 2002 and by Schippers, 2003, in
order for a team with a high degree of diversity to have positive outcomes, high reflexivity
is needed. In order to increase reflexivity, diverse teams should be made more outcome-
interdependent. This could be accomplished through the use of rewards based on team
performance. Moreover, these teams should be aware of the possible decline in levels of
reflexivity over time through training programs. Another way to avoid longevity is
arranging new teams after some time, if this is possible. Finally, it must be mentioned that
in order for a team to be innovative and creative, as many as possible ideas have to be
heard. These ideas can be contradictory to one another and may lead to dissent. The
structural hierarchy of a company should propel the free expression of ideas, in spite of
the fact that this could lead to dissent. When innovation is needed, dissent can be positive. 

2. Conflict and Team Effectiveness

As we have already mentioned effective teamwork is a foundation for successful
organizations. When teams perform complex tasks, team effectiveness is not only a
function of individuals’ task performance and goal achievement but team effectiveness
also depends on the extent to which team members need to avoid process losses by
helping each other, coordinating activities, complying with requirements, and voicing
opinions. One challenge to team effectiveness is conflict - the tension between team
members due to real or perceived differences. Team members may like or dislike one
another for personal reasons, and share or dispute one another’s political views, values
and beliefs. One reason why teams can work together effectively is because they establish
a positive group climate. Likewise, one reason why teams fail to be productive is because
they develop relationship conflicts. The role of conflict is an ambiguous issue.
Relationship conflicts affect team work at various levels, both positive and negative.

Various studies have been made on the impact of the relationship conflicts on the team
effectiveness and on finding new explanations to how relationship conflicts affect
workgroups. For this purpose the researchers conducted several studies such as recruiting
a hundred and six pairs of employees and their leaders from State Owned Enterprises in
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Shanghai and Nanjing. Employees described their conflict values and relationships and
their immediate supervisors rated the effectiveness of their teams (Tjosvold, Hui, Z. Ding
& Hu, 2001). Another study was conducted by Mohammed and C. Angell, 2004, who
tested their hypotheses by tracking 45 student project teams in a longitudinal design. De
Dreu and Van Vianen, 2000, surveyed 27 teams of a private company about their
relationship conflicts and their team satisfaction. Most research efforts focused on
preventing relationship conflict in teams. 

Three types of responses to conflicts were studied: collaborating responses,
contending responses, and avoiding responses (De Dreu & Van Vianen, 2001). According
to the research neither collaborating nor contending responses are adequate in the case of
relationship conflict. Because collaborating in relationship conflict is unlikely to produce
more effective teams and contending easily locks parties into a conflict spiral (De Dreu
& Van Vianen, 2001). Being cooperative and understanding in the case of relationship
conflict is unlikely to solve the problem, and makes it instead loom bigger and intractable.
In addition, collaborating and contending responses direct team members away from their
tasks and instead focus them on their interpersonal relations. As a result, team members
do not invest their time and energy in team work, and team functioning and effectiveness
suffers. Avoiding responses in the case of relationship conflict may be quite functional in
that “they do not escalate the conflict and instead teach parties the benefits of patience”
(De Dreu & Van Vianen, 2001). The research showed a tendency for teams to respond to
relationship conflict through avoiding responses, while task conflicts were correlated with
collaborating responses. The findings of the research suggest that the main reason why
relationship conflict negatively influences team productivity and performance is because
it results in less assistant behavior among team members.

The traditional assumption that, as conflict is destructive, team members should avoid
it is denied by Tjosvold, Hui, Ding & Hu, 2003. The researchers argue that conflict has a
very positive face that can contribute substantially to organizational work. Studies
indicate that approaching conflict to discuss it directly can be constructive whereas
avoiding conflict is ineffectual as avoiding conflict does not eliminate conflict but only
makes it more likely that team member’s deal with issues competitively. Open conflict
management, on the other hand, offers the possibility of the resolution of issues that
reduces competitive interaction within a team. Westerners confront conflict directly
despite harming their relationships. Asians traditionally used avoiding conflict because, it
is theorized, they want to protect their interdependence. But the study proved that even
in such a collectivist society as China considering conflict as negative and avoiding it
appear generally ineffective for promoting successful teamwork because negative conflict
values predict to competitive interaction which can disrupt team effectiveness. The
analyses also support the theorizing that positive approaches to conflict contribute to
employee performance by impacting resource interdependence beliefs among team
members. Assuming that conflict is positive can contribute to resource interdependence
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which encourages citizenship behavior. Employees who considered their team members
able and resourceful were also observed by their leaders to be helpful citizens. Thus, the
results support the idea that values on the utility of conflict can be generalized at least to
some extent to China. Even in China, negative conflict values were found to be
antecedents of competitive interaction and ineffective teamwork. Findings that Chinese
tend to avoid conflict compared to western managers have been interpreted that conflict
is generally destructive in China compared to the West. Consequently, the researchers
suggest that even if avoiding is more prevalent in Chinese organizations, valuing conflict
can contribute to effective teamwork in China (Tjosvold, Hui, Ding & Hu, 2003).

The purpose of the study by Mohammed & Angell, 2004 was quite different. The
subject of the research was not so much the impact of the relationship conflict on team
effectiveness but the effects of diversity on conflict. The researchers explored the
differential impact of surface-level diversity, deep-level diversity and two moderating
variables on relationship conflict over time. The amount and type of diversity within
teams is an important characteristic that shapes group processes and affects the
experiences of the individuals within a team. Diverse work teams include members who
can be identified as belonging to distinct groups, and they have been found to function
differently from homogeneous teams. Conflict is a common outcome when members of
different groups interact. The previous studies found conflict to be a strong mediator
between diversity and performance. Surface-level diversity was primarily linked to
relationship conflict. Therefore, the criterion of interest in the study of Mohammed and
C. Angell, 2004 was relationship conflict, which focuses on personality differences,
tension, animosity, and annoyance among individuals. The study demonstrated that the
impact of diversity “goes well beyond simple main effects in that team orientation and
team processes were found to moderate the relationships between diversity and conflict”
(Mohammed & Angell, 2004). Team orientation helped to neutralize the negative effects
of surface-level diversity on relationship conflict and team process worked to weaken the
negative effects of deep-level diversity on relationship conflict (Mohammed & Angell,
2004). Senior studies have also found no evidence that relationship conflict impaired
performance. According to Jehn, “while relationship troubles cause great dissatisfaction,
the conflicts may not influence work as much as expected, because the members involved
in the conflicts choose to avoid working with those with whom they experience emotional
conflict” (Jehn, 1995, p276).

The results in the studies mostly support traditional ideas that relationships are the key
to effective organizational work. The researchers Tjosvold, Hui, Ding & Hu, 2001 suggest
future research on the utility of positive conflict and the processes by which positive
conflict values affect the dynamics and outcomes of teamwork. Other researchers have
also found no evidence that relationship conflict impaired performance. De Dreu and Van
Vianen, 2001, suggested future research to expand their theory about conflict in teams and
to test specific moderators of the effects of relationship conflict on team functioning and
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team effectiveness. Mohammed and Angell, 2004 in their turn demonstrated the role of
team orientation and team processes as moderators of the diversity-conflict linkage.
Given that surface-level and deep-level heterogeneity are realities for organizations and
that both types of diversity can increase relationship conflict within groups, their research
suggests two pervasive moderators for counteracting these potentially negative effects on
group functioning. In the research team orientation and team processes helped to diffuse
the negative impact of surface-level and deep-level diversity on relationship conflict.
However, Mohammed and Angell, 2004 call for future research to examine how negative
effects of relationship conflict can be minimized so that the benefits of diversity in teams
can be realized. 

Personally I deem that relationship conflict does have a negative impact on team
effectiveness because individual team members treat conflict as a win-lose contest and
competition is disruptive in that it destructs team members’ attention from their essential
duties. As to the problem of treating conflict, avoiding relationship conflict which is
suggested by De Dreu and Van Vianen, 2001 does not seem effective because trying to
avoid conflict does not mean it disappears. Moreover, it predicts to competition which
undermines performance. On the other hand, people who avoid conflict come to deny that
they need to rely on others, which means they have no interdependence. Interdependence
in the workgroup is important because team members know that they have information
and ideas that they can apply to help their team accomplish its goals and that their team
members also have the ability to affect their goals. This facilitates positive feelings and
strong interpersonal relationships which may lead to team effectiveness. Thus confronting
conflict seems more reasonable for an organizational work to be effective. 

Organizations should try several possibilities of managing team effectiveness. One is
to design systems and techniques that prevent relationship conflict in teams. For example,
as Simons and Peterson, 2000 suggest that “building and maintaining intra-group trust is
an important preventive measure –it reduces the likelihood that task-related
disagreements turn into relationship conflicts”. Teams that have initially high levels of
consensus about work values develop trust and have low levels of relationship conflict.
But it would be simplistic to assume that we can always prevent relationship conflict
occurring because diversity in team composition cannot be controlled. In fact, we need to
acknowledge that teams sooner or later experience relationship conflicts. Our task is to
try to manage relationship conflicts once they occur. Most often, the functioning and
performance of teams is a matter of subjective assessment by supervisors. Supervisors
should understand that team performance requires team members to put quarrels aside to
focus effectively on their tasks.

The relationship between groupthink and team effectiveness is examined by Whyte,
1998, Moorhead, 1998, Peterson, Owens, Tedlock, Fan, Martorana, 1998. The research
was based on the initial groupthink theory focus on remedying the characteristics of SMTs
that instill excess of cohesion and isolation of the group from its external environment.
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Whyte, 1998 stresses the importance of aligning the groups’ self-perception with its actual
capabilities and ensure correct decision farming (which is not that different from vigilant
decision making). Finally the research merely points out that, in spite of what groupthink
theory says, strong leadership and open expression of the leaders opinion or even
attempts to persuade others about his/her convictions has been remarked as a
characteristic in many successful teams. 

3. Conceptual Framework of Reflexivity, Conflict and

Groupthink upon Team Effectiveness in Diverse Workforce

As we have already mentioned for diversity and conflict, their relationship with team
effectiveness is not straightforward, as someone might think. As we saw, diversity can
affect positively team effectiveness, but under circumstances, with the simultaneous
moderation of other variables such as outcome interdependency, task interdependency
and team longevity and with reflexivity acting as a mediator. This is the case for conflict
too. Conflict can have positive but also negative consequences for the team effectiveness.
This depends on the way the conflict, if of course this is feasible, is going to be resolved.
Three ways of responding to conflict are cited: collaborating responses, contending
responses, and avoiding responses. 

All the researchers suggested that diversity can lead to conflict. Such an outcome is of
course logical. When a team consists of people with a big variety of different
characteristics, it is common to have conflicts. Of course the purpose of this is the
increased effectiveness of the team. As it has been suggested by De Dreu, 2002 team
innovations are significantly correlated with overall team effectiveness.

The theories presented so far, argue that the relationship between diversity and team
effectiveness is moderated by different factors. According to Schippers, 2003 team
longevity and outcome interdependency moderates the relationship between diversity
and team effectiveness. On the other hand, according to Mohammed and Angell, 2004
team orientation and team processes moderate the relationship between diversity and
conflict and consequently the relationship between diversity and team effectiveness. 

Furthermore, Mohammed and Angell, 2004 examines two types of diversity: surface
level diversity and deep level diversity. Surface level diversity refers to gender, education
and race/ethnicity whereas deep level diversity refers to extraversion and time urgency.
In the theories presented by Webber and Donahue, 2001, as well as De Dreu, 2002 and
Schippers, 2003 no such a categorization is cited. As we saw, the only categorization of
diversity was low job-related and highly job-related diversity. Low job-related diversity
refers to age, gender and race/ethnicity, whereas highly job-related diversity refers to
educational, functional, occupational and industry background attributes. This means that
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both low job-related and highly job-related diversity are considered surface level diversity.
A brief examination of the mechanism that links diversity to overall team

performance can perhaps give a few more clues to the relationship between group
diversity and groupthink. Shippers, 2003 has pointed out that diversity, outcome
interdependence and low longevity are positively related to reflexivity, job satisfaction
and members’ commitment. On the contrary, longevity is a moderator of the link of
diversity to reflexivity and consequently high performance. This is in agreement on the
fact that longevity of a group leads to very high levels of cohesion and similarities in the
way of thinking and approaching problems among group members, which are antecedent
condition of the groupthink phenomenon. According to De Dreu 2002 suggestions,
minority dissent combined with high levels of reflexivity can foster innovation and
increase overall performance. In other words, the existence of dissidents in a group given
that there is also a tendency to reflect upon the teams’ goals and norms of decision
making are antecedent causes for innovative practices. If we assume that groupthink is a
function of leader influence and persistence on certain solutions or pressures toward
conformity, which was initially claimed by Janis, 1982 and has not been directly doubted
by Whyte, 1998 the existence of dissident’s acts as a deterrence factor for groupthink.
Furthermore, group reflexivity should effectively offset unrealistic perceptions of
collective efficacy, which according to Whyte is an antecedent of groupthink symptoms.
In addition, practices that are recommended as antidotes to groupthink, such as job
rotation, vigilant decision making, effective norms, etc aim among other things at the
increase of diversity and those factors which are necessary to make diversity result in
good decision making and performance. 

Examination of the relationship of groupthink with conflict indicates that they appear to
be mutually exclusive. Having diversity as a starting point, the possible directions that
interactions among peers could have covers a wide spectrum that has extreme cohesion and
identification with peers’ views, resulting in groupthink on the one hand and total
disagreement resulting to unproductive conflict on the other. Between those two are a
number of possible interaction types such as high, though team invigorating, cohesion,
productive conflict, etc. The best direction is that interactions should lie somewhere in the
middle of the spectrum because they result in reinforcement of the team and its
effectiveness. The only thing common about groupthink and extreme conflict is that they
reduce effectiveness. Therefore when interactions head toward extreme conditions,
management should try to force toward the opposite direction to establish balance, for
instance, when disturbingly high levels of cohesion exist the company should encourage
individual expression, disagreement and to some extent diversity, to prevent groupthink.
On the other hand, when extreme competition and individualism exist then efforts toward
reaching consensus should be made. In conclusion, the relation of diversity to groupthink is
negative; relation of diversity to conflict is, under certain conditions positive while
groupthink and conflict are two extreme opposites in a wide variety of possible interactions. 
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4. Moderators of Diversity and Team Effectiveness’ Relation

Some elements of the theories presented above can be incorporated in the proposed
model below. The medley of all the research suggestions is that diversity is the milestone
to team effectiveness in organizations and that innovation and creativity is the emanation
of sustainable competitive advantage. There are some cases however that uniform teams
perform better such as routine procedures and highly standardize processes. But as the
main concern of organizations is the ability to deploy novel ideas the importance of
diverse teams is imminent. 

Although diversity has traditionally been considered beneficial to team effectiveness,
recent studies indicate that several elements or moderators are essential to the
contribution of diversity to team effectiveness. In other words their existence or their
absences create the conditions which connect diversity with team effectiveness. From
these the core elements, which are considered by the present paper as moderators to team
effectiveness in diverse workforce, are determined to be reflexivity, conflict and
groupthink (Figure 1). To begin with, team reflexivity or the pliancy of team’s processes
and strategies is indispensable element to team effectiveness. In cases of low level or even
absence of reflexivity, team longevity and outcome interdependence can been seen as
moderators, which regulate the expedient level of team reflexivity.

More specifically, the longevity is reversely related to reflexivity. This means that the
more time the team members are together the greater is their inertia to change and adapt.
Thus we can confront the adverse effect of reflexivity to team effectiveness by team
member’s rotation. On the other hand, outcome interdependence is positively related to
reflexivity in sense that team members’ bondage and common goal orientation lead to
higher tendency to overtly reflect upon the group’s objectives, strategies and processes
and adapt them to current or anticipated circumstances.

Figure 1: Diversity Moderators
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Past researches had revealed that conflicts are consider as an obstacle to team processes
and are negatively related to team effectiveness (De Dreu & Van Vianen, 2001). I strongly
regard conflict as a set of opportunities to teams and workgroups. In order team conflict
to contribute to team effectiveness it must be first manifested and then resolved. The
resolution of conflicts should be seen in accordance with the different types of team conflict
responses. In bibliography there are three types of conflict responses: collaborating,
contending and avoiding responses. Which specific type of response to conflict should be
used, depends on the effectiveness of each type in preventing conflicts.

Furthermore, in some cases conflicts are essential to team effectiveness because they
eliminate the phenomenon of groupthink. Groupthink which is derived from the level of
diversity counteractive affects team effectiveness. The alignment of group self perception
with its actual capabilities can extenuate or even eliminate groupthink. In addition, the
team leader can rebate the adverse effect of groupthink by directing and steering the team
into the correct way of conducting its activities. 

Groupthink can explain the rather paradoxical findings of De Dreu, 2002, according to
which reflexivity is negatively related to innovation and team effectiveness. It may be that
team reflexivity in itself has no effect on team effectiveness, but rather provides room for
other variables to influence team performance. For instance, high levels of team reflexivity
may lead the team to engage in confirmatory information search, concurrence seeking and
the bolstering of the in-group identity. If this happens, groupthink is likely to occur. 

Figure 2: Correletion Matrix of Moderators, Diversity & Team Effectiveness.

Last but not least, we should mention that there is a correlation among all the
moderators as well as between the moderators and diversity or team effectiveness (Figure
2). Correlation is quantitatively represented by correlation coefficient which is a measure
of the degree of linear relationship between two variables, usually labeled X and Y. The

Reflexivity

Conflict

Groupthink

Diversity

Team Effectiveness

R
ef

le
xi

vi
ty

C
on

fli
ct

G
ro

up
th

in
k

D
iv

er
si

ty

T
ea

m
 E

ff
ec

ti
ve

ne
ss

1

Ú21

Ú31

Ú41

Ú51

Ú12

1

Ú32

Ú42

Ú52

Ú13

Ú23

1

Ú43

Ú53

Ú14

Ú12

Ú12

1

Ú54

Ú15

Ú12

Ú12

Ú12

1

The Effect of Reflexivity, Conflict and Groupthink as Moderators to Team... 111



emphasis in correlation is on the degree to which a linear model may describe the
relationship between two moderators as the relationship is the critical aspect. 

The computation of the correlation coefficient is most easily accomplished with
quantitative data but it becomes extremely difficult with qualitative information like the
moderators to team effectiveness. The correlation coefficient may take on any value
between plus and minus one. The sign of the correlation coefficient (+ , -) defines the
direction of the relationship, either positive or negative. A positive correlation coefficient
means that as the one moderator alters, the other moderator alters in the same direction.
A negative correlation coefficient indicates that as one moderator increases, the other
decreases, and vice-versa. Taking the absolute value of the correlation coefficient
measures the strength of the relationship. A correlation coefficient of p=0,5 indicates a
stronger degree of linear relationship than one of p=0,4. Likewise a correlation coefficient
of p=-0,5 shows a greater degree of relationship than one of p=-0,4. Thus a correlation
coefficient of zero (p=0) indicates the absence of a linear relationship and correlation
coefficients of p=+1 and p=-1 indicate a perfect linear relationship. 

Figure 3: Moderators Weights Matrix.

Figure 4: Weighted Moderator Correletion Matrix.

The correlation coefficient of each moderator can be presented in matrix form
(Figure 2) which illustrates all the possible combinations between the moderators,
diversity and team effectiveness. The correlation coefficient in the first diagonal of the
matrix is equal to one because it presents the correlation coefficient between the same
variable which by definition is equal to one. All the other cells of the matrix will vary
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between -1<p<1 as the outcome of different linear relationship between each of the two
moderators. At this point I should mention that not all the moderators have the same
significance to team effectiveness. For that reason they must be weighed according to
their impact on team effectiveness. The sum of the weights must be equal to one, in a
sense that that the weight of each moderator is less than one and higher than zero. In
addition, the individual weights must be placed in the first diagonal of a matrix with (n ,
n) form where n equals to the total number of moderators (Figure 3). Thus, the weighted
correlation matrix of the moderators will be the sum product of the two matrixes,
moderator correlation matrix and moderator weights matrix (Figure 4). The weighted
moderator correlation matrix is the guidance to team effectiveness because it illustrates
potential inefficiencies which we must take into consideration and with the different use
of moderators to eliminate them. 

5. Conclusion

In conclusion, the results of the analysis suggest that the relationship between diversity
and team outcomes is a very complex one. Many factors seem to affect this relationship
such as outcome interdependence, team longevity, task interdependence, conflicts,
groupthink and of course reflexivity. Among these factors only reflexivity, conflict and
groupthink can be considered as moderators which can in fact influence team
effectiveness in diverse workplace. The correlation among these moderators because they
are qualitative data is undefined and subject to further investigation and research.
Moreover, the correlation among moderators conserves the high complexity of team
effectiveness and it is the main explanation for the volatility and variability of cases with
diversity, groupthink, conflict, reflexivity to team effectiveness. Hence it is obvious that
more research has to be done in order to find out the exact relationship between diversity
and team outcomes and the ways we can translate it into quantitative data in order to
measure and manage it in favor of team effectiveness.
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¶Ï·›ÛÈÔ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ 
‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ

¢Ú. ¢ËÌ‹ÙÚË˜ ºˆÏ›Ó·˜, 
∂ÈÛÙËÌÔÓÈÎfi˜ ™˘ÓÂÚÁ¿ÙË˜, 
∆Ì‹Ì· ∂Ê·ÚÌÔÛÌ¤ÓË˜ ¶ÏËÚÔÊÔÚÈÎ‹˜
¶·ÓÂÈÛÙ‹ÌÈÔ ª·ÎÂ‰ÔÓ›·˜

∏Ú·ÎÏ‹˜ ª·ÚÎ¤ÏË˜, 
∆Ì‹Ì· ∂Ê·ÚÌÔÛÌ¤ÓË˜ ¶ÏËÚÔÊÔÚÈÎ‹˜
¶·ÓÂÈÛÙ‹ÌÈÔ ª·ÎÂ‰ÔÓ›·˜

¶ÂÚ›ÏË„Ë

√ ·ÚÈıÌfi˜ ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ·ÎÔÏÔ˘ıÒÓÙ·˜ ÙÔ Ú˘ıÌfi Â¤ÎÙ·ÛË˜ ÙÔ˘
¢È·‰ÈÎÙ‡Ô˘ Î·È ÙË˜ ‰Ú·Ì·ÙÈÎ‹˜ ·‡ÍËÛË˜ ÙˆÓ ¯ÚËÛÙÒÓ ÙÔ˘, ¤¯ÂÈ ·˘ÍËıÂ› ÛËÌ·ÓÙÈÎ¿. ∏
·Ó¿Ù˘ÍË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ ·˘ÙÒÓ  ·ÔÙÂÏÂ› Ì›· ÔÏ‡ÏÔÎË ‰È·‰ÈÎ·Û›·, Ë ‰È·¯Â›ÚÈÛË
ÙË˜ ÔÔ›·˜ ‰ÂÛÌÂ‡ÂÈ ÛËÌ·ÓÙÈÎÔ‡˜ fiÚÔ˘˜ Î·È Ë ÂÈÙ˘¯›· ·˘Ù‹˜ ·ÔÙÂÏÂ› ÎÚ›ÛÈÌÔ ·-
Ú¿ÁÔÓÙ· ÂÈÙ˘¯›·˜ ÙË˜ Û˘ÓÔÏÈÎ‹˜ ÛÙÚ·ÙËÁÈÎ‹˜ ÌÈ·˜ ÂÈ¯Â›ÚËÛË˜ / ÔÚÁ·ÓÈÛÌÔ‡. ŸÌˆ˜ Ë
·Ô˘Û›· Î¿ÔÈ·˜ ÚÔÙ˘ÔÔÈËÌ¤ÓË˜ ÌÂıfi‰Ô˘ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ ÙˆÓ ÂÊ·Ú-
ÌÔÁÒÓ ·˘ÙÒÓ ¤¯ÂÈ Ô‰ËÁ‹ÛÂÈ ÛÂ ÌË ÈÎ·ÓÔÔÈËÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù·. ™Â ·ÚÎÂÙ¤˜ ÂÚÈÙÒ-
ÛÂÈ˜, Ù· ÛÙ¿‰È· ÔÏÔÎÏ‹ÚˆÛË˜ ÂÓfi˜ ¤ÚÁÔ˘ ÁÈ· ÙÔ ¢È·‰›ÎÙ˘Ô, ‰ÂÓ Â›Ó·È Â·ÎÚÈ‚Ò˜ Î·ıÔ-
ÚÈÛÌ¤Ó· ·fi ÙËÓ ¤Ó·ÚÍË ¤ˆ˜ ÙË Ï‹ÍË ÙÔ˘ ¤ÚÁÔ˘, ÂÓÒ Â›Ó·È Û˘ÓËıÈÛÌ¤ÓÔ Ê·ÈÓfiÌÂÓÔ Ë
˘¤Ú‚·ÛË ÙˆÓ ¯ÚÔÓÈÎÒÓ ÔÚ›ˆÓ ˘ÏÔÔ›ËÛ‹˜ ÙÔ˘ Î·ıÒ˜ Î·È ÙÔ˘ ÚÔ¸ÔÏÔÁÈÛÌÔ‡ ÙÔ˘.

√È Î‡ÚÈÔÈ ÛÙfi¯ÔÈ ÙË˜ ÂÚÁ·Û›·˜ ‹Ù·Ó ·ÊÂÓfi˜ Ó· ‰ÔıÂ› Ë ‰˘Ó·ÙfiÙËÙ· ÛÙÔÓ ˘Â‡ı˘ÓÔ
·Ó¿Ù˘ÍË˜ Ì›·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ Ó· ÚÔÛ‰ÈÔÚ›ÛÂÈ ÌÂ Â˘ÎÔÏfiÙÂÚÔ, Ù·¯‡ÙÂÚÔ ·Ï-
Ï¿ Î·È Î·Ï‡ÙÂÚÔ ÙÚfiÔ Ù· ÛÙ¿‰È· ·Ó¿Ù˘ÍË˜ ÂÓfi˜ Ù¤ÙÔÈÔ˘ ¤ÚÁÔ˘ Î·È ·ÊÂÙ¤ÚÔ˘ Ó· ‚ÔË-
ıËıÂ› ÛÙË ÛˆÛÙ‹ ·ÏÏ¿ Î·È ÛÙË ÁÚ‹ÁÔÚË Û˘ÁÁÚ·Ê‹ ÙˆÓ ÂÁÁÚ¿ÊˆÓ Ô˘ Ú¤ÂÈ Ó· Û˘ÓÔ-
‰Â‡Ô˘Ó ÂÊ·ÚÌÔÁ¤˜ ·˘ÙÔ‡ ÙÔ˘ Ù‡Ô˘. ™ÙËÓ ÚÔÛ¿ıÂÈ· ·˘Ù‹ ·Ó·˙ËÙ‹ıËÎ·Ó Î·È ÂÍÂÙ¿-
ÛÙËÎ·Ó ÌÂıÔ‰ÔÏÔÁ›Â˜ Î·È Ú·ÎÙÈÎ¤˜ ·Ó¿Ù˘ÍË˜ ·Ú·‰ÔÛÈ·ÎÒÓ Î·È ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·Ú-
ÌÔÁÒÓ ÏÔÁÈÛÌÈÎÔ‡. ∏ ‰È·‰ÈÎ·Û›· ·˘Ù‹ ·ÊÂÓfi˜ Ô‰‹ÁËÛÂ ÛÙËÓ Î·Ù·ÛÎÂ˘‹ ÂÓfi˜ Ï·ÈÛ›Ô˘
·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ Î·È ·ÊÂÙ¤ÚÔ˘ ÛÙËÓ ÂÍ·ÁˆÁ‹ ¯Ú‹ÛÈÌˆÓ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ.
ºÈÏÔ‰ÔÍ›· ÙˆÓ Û˘ÁÁÚ·Ê¤ˆÓ ÙË˜ ÂÚÁ·Û›·˜ Â›Ó·È Ó· ·ÔÙÂÏ¤ÛÂÈ ¤Ó·Ó Ô‰ËÁfi ÁÈ· ÙËÓ ·Ó¿-
Ù˘ÍË Î·È ÙÂÎÌËÚ›ˆÛË ·ÔÙÂÏÂÛÌ·ÙÈÎÒÓ Î·È ·Ô‰ÔÙÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ ÙÔ˘ ¢È·‰ÈÎÙ‡Ô˘.
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Abstract

Web-based applications are growing rapidly in both use and acceptance due to the
growth of the Internet. The development of a web application is a complex process, the
management of which reserves important resources. Moreover, the outcome of such an
undertaking determines in a critical factor the success of the overall business /
organization strategy. ∆he absence of disciplined processes for developing and
documenting these applications, has lead to many problems. However, in many cases, the
development phases for a project targeting at the Internet, from its inception to the end
of the project, cannot be explicitly defined and are rather vague. In addition, budget and
schedule overruns are often encountered in such kind of projects.

The main goal of this paper is to present an efficient methodology that is available for
use and exploitation by individuals and business users that are active in the development
of web applications and similar projects. It is believed that the proposed approach can
speed up time to market, facilitate the implementation, clarify the development stages
and optimize the final product quality. Authors argue that this paper can play the role of
a useful roadmap for the development of efficient and effective web-based applications.

§¤ÍÂÈ˜ - KÏÂÈ‰È¿: 

¢È·‰ÈÎÙ˘·Î¤˜ ÂÊ·ÚÌÔÁ¤˜, ÙÂ¯ÓÔÏÔÁ›· ÏÔÁÈÛÌÈÎÔ‡, ·Ó¿Ï˘ÛË Î·È Û¯Â‰›·ÛË ÏËÚÔÊÔÚÈ·-
ÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ

1. ∂ÈÛ·ÁˆÁ‹

∆· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· Ë ·Ó¿Ù˘ÍË ÂÊ·ÚÌÔÁÒÓ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô ·ÎÔÏÔ˘ıÂ› Ì›· ‰Ú·-
Ì·ÙÈÎ‹ ¿ÓıËÛË. ∆Ô ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÂÎ·ÙÔÌÌ‡ÚÈ· ÈÛÙÔ-
¯ÒÚÔ˘˜ Ô˘ ·Ú¤¯Ô˘Ó ÏËÚÔÊÔÚ›Â˜ Î·È ÂÊ·ÚÌÔÁ¤˜ Ô˘ Â›ÙÂ ÂÍ¿ÁÔ˘Ó ÙËÓ ÏÂÈÙÔ˘ÚÁÈÎfi-
ÙËÙ· ÂÓ‰Ô-ÂÈ¯ÂÈÚËÛÈ·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Â›ÙÂ ÂÍ˘ËÚÂÙÔ‡Ó Ú·ÎÙÈÎ¤˜ Î·È ÂÈ¯ÂÈÚËÌ·ÙÈ-
Î¤˜ ÚˆÙÔ‚Ô˘Ï›Â˜ ÙÔ˘ ∏ÏÂÎÙÚÔÓÈÎÔ‡ ∂ÌÔÚ›Ô˘ Î·È ∂È¯ÂÈÚÂ›Ó (.¯. ËÏÂÎÙÚÔÓÈÎfi Î·-
Ù¿ÛÙËÌ·) [1, 2].

∂›Ó·È ÎÔÈÓ‹ ¿Ô„Ë, ÙfiÛÔ ÁÈ· ÙÔÓ ·Î·‰ËÌ·˚Îfi fiÛÔ Î·È ÁÈ· ÙÔÓ ÂÈ¯ÂÈÚËÌ·ÙÈÎfi Îfi-
ÛÌÔ, fiÙÈ Ë ·Ó¿Ù˘ÍË ÌÈ·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ ·ÔÙÂÏÂ› Ì›· ÔÏ‡ÏÔÎË ‰È·‰ÈÎ·-
Û›·, Ë ‰È·¯Â›ÚÈÛË ÙË˜ ÔÔ›·˜ ‰ÂÛÌÂ‡ÂÈ ÛËÌ·ÓÙÈÎÔ‡˜ fiÚÔ˘˜ Î·È Ë ÂÈÙ˘¯›· ·˘Ù‹˜ ·Ô-
ÙÂÏÂ› ÎÚ›ÛÈÌÔ ·Ú¿ÁÔÓÙ· ÂÈÙ˘¯›·˜ ÙË˜ Û˘ÓÔÏÈÎ‹˜ ÛÙÚ·ÙËÁÈÎ‹˜ ÌÈ·˜ ÂÈ¯Â›ÚËÛË˜ / ÔÚ-
Á·ÓÈÛÌÔ‡. ¶·ÚfiÏ· ·˘Ù¿, ÛÂ ·ÚÎÂÙ¤˜ ÂÚÈÙÒÛÂÈ˜, Ù· ÛÙ¿‰È· ÔÏÔÎÏ‹ÚˆÛË˜ ÂÓfi˜ ¤ÚÁÔ˘
ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô, ‰ÂÓ Â›Ó·È Â·ÎÚÈ‚Ò˜ Î·ıÔÚÈÛÌ¤Ó· ·fi ÙËÓ ¤Ó·ÚÍË ¤ˆ˜ ÙË Ï‹ÍË ÙÔ˘
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¤ÚÁÔ˘, ÂÓÒ Â›Ó·È Û˘ÓËıÈÛÌ¤ÓÔ Ê·ÈÓfiÌÂÓÔ Ë ˘¤Ú‚·ÛË ÙˆÓ ¯ÚÔÓÈÎÒÓ ÔÚ›ˆÓ ˘ÏÔÔ›ËÛ‹˜
ÙÔ˘ Î·ıÒ˜ Î·È ÙÔ˘ ÚÔ¸ÔÏÔÁÈÛÌÔ‡ ÙÔ˘. ™‡ÌÊˆÓ· ÌÂ Ì›· ÚfiÛÊ·ÙË ¤ÚÂ˘Ó· Ô˘ ·ÊÔ-
ÚÔ‡ÛÂ ÙËÓ ·Ó¿Ù˘ÍË ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Î·È Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÂÎ Ì¤ÚÔ˘˜ ÙË˜
Cutter Consortium, ·fi Ù· ¤ÚÁ· Ô˘ ·Ó·Ù›ıÂÓÙ·È ÚÔ˜ ˘ÏÔÔ›ËÛË ÛÂ ÂÙ·ÈÚÂ›Â˜ ·Ó¿-
Ù˘ÍË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ [3]:

ñ ∆Ô 84% ÙˆÓ ·Ú·‰ÔÙ¤ˆÓ Û˘ÛÙËÌ¿ÙˆÓ ‰ÂÓ ·ÓÙ·ÔÎÚ›ÓÔÓÙ·Ó ÛÙÈ˜ ·Ó¿ÁÎÂ˜ ÙˆÓ ÂÈ-
¯ÂÈÚ‹ÛÂˆÓ ÁÈ· ÙÈ˜ ÔÔ›Â˜ ˘ÏÔÔÈ‹ıËÎ·Ó.

ñ ∆Ô 53% ÙˆÓ ·Ú·‰ÔÙ¤ˆÓ Û˘ÛÙËÌ¿ÙˆÓ ‰ÂÓ Â›¯·Ó ÙËÓ ··ÈÙÔ‡ÌÂÓË ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ·.

ñ ∆Ô 79% Â›¯Â Î·ı˘ÛÙ¤ÚËÛË ÛÙ· ÛÙ¿‰È· ˘ÏÔÔ›ËÛË˜ Ô˘ Â›¯·Ó ÔÚÈÛÙÂ› ÌÂ ·ÔÙ¤ÏÂÛÌ·
ÙË Û˘ÓÔÏÈÎ‹ Î·ı˘ÛÙ¤ÚËÛË ÛÙËÓ ˘ÏÔÔ›ËÛË ÙÔ˘ ¤ÚÁÔ˘.

ñ ∆Ô 63% ÙˆÓ ¤ÚÁˆÓ ÍÂÂÚÓÔ‡Û·Ó ÙÔÓ ÚÔ‚ÏÂfiÌÂÓÔ ÚÔ¸ÔÏÔÁÈÛÌfi.

∂›ÛË˜, ·˘Í¿ÓÂÙ·È ÔÏÔ¤Ó· Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÙ·ÈÚÈÒÓ Ô˘ Û¯Â‰È¿˙Ô˘Ó Î·È ‰ËÌÈÔ˘Ú-
ÁÔ‡Ó ÂÊ·ÚÌÔÁ¤˜ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô, ÂÓÒ Ë ˙‹ÙËÛË ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÔ˘ ÚÔÛˆÈÎÔ‡ ÛÂ ·ÓÙ›-
ÛÙÔÈ¯Â˜ ÂÈ‰ÈÎfiÙËÙÂ˜ ¤¯ÂÈ ÍÂÂÚ¿ÛÂÈ ÙÔ 10% Ù· ÙÂÏÂ˘Ù·›· ¤ÓÙÂ ¯ÚfiÓÈ·. ∂Ï¿¯ÈÛÙÂ˜
fiÌˆ˜ ˆ˜ ·Ó‡·ÚÎÙÂ˜ Â›Ó·È ÔÈ ÂÙ·ÈÚÂ›Â˜ ·˘Ù¤˜ Ô˘ ÌÔÚÔ‡Ó Ó· ÈÛ¯˘ÚÈÛÙÔ‡Ó ˆ˜ ÙÔ
ÌÔÓÙ¤ÏÔ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÂÁÁ˘¿Ù·È ÙËÓ ··ÈÙÔ‡ÌÂÓË
ÔÈfiÙËÙ· ÛÙÈ˜ ˘ËÚÂÛ›Â˜ Ô˘ ·Ú¤¯ÔÓÙ·È, ·ÚÔ˘ÛÈ¿˙ÂÈ ÙÔ˘˜ ÂÏ¿¯ÈÛÙÔ˘˜ ‰˘Ó·ÙÔ‡˜
ÎÈÓ‰‡ÓÔ˘˜ Î·È Â›Ó·È ‰ÈÔÈÎËÙÈÎ¿ ¤ÁÎ˘ÚÔ Î·È ÈÛÙÔÔÈËÌ¤ÓÔ ·fi Î¿ÔÈÔÓ ·ÓÒÙÂÚÔ ÊÔ-
Ú¤· ˆ˜ ÙÔ ÙÂÏÈÎfi ÚÔ˚fiÓ, Ô˘ ÚfiÎÂÈÙ·È Ó· ˘ÏÔÔÈËıÂ› Ì¤Ûˆ ·˘ÙÔ‡, Â›Ó·È ¤Ó· ÔÈÔ-
ÙÈÎfi ÚÔ˚fiÓ. ¶Ú¿ÁÌ·ÙÈ, Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ¤ÚÂ˘Ó¿˜ Ì·˜ ·Ó·Î·Ï‡„·ÌÂ ˆ˜, ÂÓÒ
˘¿Ú¯ÂÈ ÌÔÓÙ¤ÏÔ Ù˘ÔÔÈËÌ¤ÓˆÓ ‰È·‰ÈÎ·ÛÈÒÓ Ô˘ ·ÊÔÚ¿ ÙËÓ ÔÏÔÎÏ‹ÚˆÛË ÂÓfi˜ ¤Ú-
ÁÔ˘ ÏÔÁÈÛÌÈÎÔ‡ ÙÔ ÔÔ›Ô ÂÚÈ¤¯ÂÈ Î·È ·Ó¿ÏÔÁ· Ù˘ÔÔÈËÌ¤Ó· ¤ÁÁÚ·Ê· ‰ÈÂıÓÒÓ ÔÚ-
Á·ÓÈÛÌÒÓ International Organization for Standardization - ISO Î·È Institute of
Electrical and Electronics Engineers - IEEE, ÛÂ fiÙÈ ·ÊÔÚ¿ ÙËÓ ˘ÏÔÔ›ËÛË Ì›·˜ ÂÊ·Ú-
ÌÔÁ‹˜ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô ‰ÂÓ ˘¿Ú¯ÂÈ Î¿ÔÈÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÌÔÓÙ¤ÏÔ Ô˘ Ó· Î·ıÔÚ›˙ÂÈ
ÌÂ ·ÎÚÈ‚‹ ÙÚfiÔ Ù· ÛÙ¿‰È· ·Ó¿Ù˘ÍË˜ ÂÓfi˜ Ù¤ÙÔÈÔ˘ ¤ÚÁÔ˘ ·ÏÏ¿ Î·È Ù· Û˘ÓÔ‰Â˘ÙÈÎ¿
ÙÔ˘ ¤ÁÁÚ·Ê·.

Œ¯ÔÓÙ·˜ ˘fi„Ë Ù· ·Ú·¿Óˆ Î·È Î˘Ú›ˆ˜ ÙËÓ ¤ÏÏÂÈ„Ë ‡·ÚÍË˜ Ì›·˜ Ù˘ÔÔÈËÌ¤-
ÓË˜ ‰È·‰ÈÎ·Û›·˜ ˘ÏÔÔ›ËÛË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ, ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ· Ó· ¯ÚËÛÈ-
ÌÔÔÈËıÂ› ¤Ó· ÁÂÓÈÎ¿ ·Ô‰ÂÎÙfi ÌÔÓÙ¤ÏÔ (ISO/IEC 12207) Ô˘ ÂÊ·ÚÌfi˙ÂÙ·È ÛÙËÓ ÔÏÔ-
ÎÏ‹ÚˆÛË ¤ÚÁˆÓ ÏÔÁÈÛÌÈÎÔ‡ [4, 5, 6, 7]. ª¤Ûˆ ·˘ÙÔ‡ ÙÔ˘ ÌÔÓÙ¤ÏÔ˘, Î·È Ï·Ì‚¿ÓÔÓÙ·˜
˘fi„Ë ÙËÓ ‡·ÚÍË Î·È ¿ÏÏˆÓ ‚ÔËıËÙÈÎÒÓ ÂÁÁÚ¿ÊˆÓ (.¯. Ô‰ËÁÈÒÓ ¯Ú‹ÛË˜ ÙÔ˘ ÂÁÁÚ¿-
ÊÔ˘ ISO/IEC 12207) ÂÈ¯ÂÈÚ‹Û·ÌÂ Ó· ‰ËÌÈÔ˘ÚÁ‹ÛÔ˘ÌÂ Ì›· fiÛÔ ÙÔ ‰˘Ó·Ùfi ÈÔ Ï‹ÚË
Ì¤ıÔ‰Ô ˘ÏÔÔ›ËÛË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ, Ë ÔÔ›· ‚·Û›ÛÙËÎÂ Â›ÛË˜, ÛÂ ÂÚÁ·Û›Â˜
ÂÚÂ˘ÓËÙÒÓ Ô˘ ·Û¯ÔÏ‹ıËÎ·Ó ÌÂ ÙËÓ fiÏË ‰È·‰ÈÎ·Û›· ˘ÏÔÔ›ËÛË˜ ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·Ú-
ÌÔÁÒÓ ·ÏÏ¿ Î·È ·ÏÒÓ ÚˆÙÔ‚Ô˘ÏÈÒÓ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ [8].

™ÎÔfi˜ ÙË˜ ÂÚÁ·Û›·˜ Â›Ó·È Ó· ·ÔÙÂÏ¤ÛÂÈ Ô˘ÛÈ·ÛÙÈÎfi ÂÚÁ·ÏÂ›Ô ‰È·ı¤ÛÈÌÔ ÚÔ˜
¯Ú‹ÛË Î·È ‚ÂÏÙ›ˆÛË, ·fi ¿ÙÔÌ· Î·È ÂÈ¯ÂÈÚ‹ÛÂÈ˜ Ô˘ ·Û¯ÔÏÔ‡ÓÙ·È ÌÂ ÙË ‰ËÌÈÔ˘ÚÁ›·
‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Î·È ÁÂÓÈÎfiÙÂÚ· ·ÓÙ›ÛÙÔÈ¯ˆÓ ¤ÚÁˆÓ, ÂÈÙ·¯‡ÓÔÓÙ·˜ ÙËÓ fiÏË

¶Ï·›ÛÈÔ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ 117



‰ÈÂÚÁ·Û›· ÔÏÔÎÏ‹ÚˆÛË˜, ‰ÈÂ˘ÎÔÏ‡ÓÔÓÙ·˜ ÙËÓ ˘ÏÔÔ›ËÛË ÙˆÓ Ê¿ÛÂˆÓ ·Ó¿Ù˘ÍË˜, ·Ô-
Û·ÊËÓ›˙ÔÓÙ·˜ Ù· ÛÙ¿‰È· ˘ÏÔÔ›ËÛ‹˜ ÙÔ˘ Î·È ‚ÂÏÙÈÛÙÔÔÈÒÓÙ·˜ ÙË ÔÈfiÙËÙ· ÙÔ˘ ÙÂÏÈ-
ÎÔ‡ ÚÔ˚fiÓÙÔ˜, ÙÔ˘ ÔÔ›Ô˘ ·Ô‰¤ÎÙË˜ Â›Ó·È Ô ÂÏ¿ÙË˜.

∏ ‰ÔÌ‹ ÙË˜ ÂÚÁ·Û›·˜ Â›Ó·È Ë ÂÍ‹˜: ÛÙËÓ ÚÒÙË ÂÓfiÙËÙ· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È Ù· ¯·Ú·-
ÎÙËÚÈÛÙÈÎ¿ ÂÎÂ›Ó· Ô˘ ‰È·ÊÔÚÔÔÈÔ‡Ó ÙË ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜ ·Ú·‰ÔÛÈ·ÎÒÓ Î·È
‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ. µ¿ÛÂÈ ÙˆÓ ‰È·ÊÔÚÒÓ ·˘ÙÒÓ Î·È ÙˆÓ ˘ÊÈÛÙ¿ÌÂÓˆÓ ÌÂıÔ‰Ô-
ÏÔÁÈÒÓ Ô˘ ÈÛ¯‡Ô˘Ó ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ·Ú·‰ÔÛÈ·ÎÒÓ ‹/Î·È ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ
ÏÔÁÈÛÌÈÎÔ‡ ·ÚÔ˘ÛÈ¿˙ÂÙ·È ¤Ó· Ï·›ÛÈÔ ÙÂÎÌËÚ›ˆÛË˜ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ‰È·‰ÈÎÙ˘·ÎÒÓ
ÂÊ·ÚÌÔÁÒÓ. ∆Ô ÚÔÙÂÈÓfiÌÂÓÔ ÚÔÛ‰ÈÔÚ›˙ÂÈ Ù· ÛÙ¿‰È· ·Ó¿Ù˘ÍË˜ ÂÓfi˜ ¤ÚÁÔ˘ ÛÙÔ ‰È·-
‰›ÎÙ˘Ô Î·È ‚ÔËı¿ ÛÙË ÛˆÛÙ‹ ·ÏÏ¿ Î·È ÛÙË ÁÚ‹ÁÔÚË Û˘ÁÁÚ·Ê‹ ÙˆÓ ÂÁÁÚ¿ÊˆÓ Ô˘ Ú¤-
ÂÈ Ó· Û˘ÓÔ‰Â‡Ô˘Ó ÂÊ·ÚÌÔÁ¤˜ ·˘ÙÔ‡ ÙÔ˘ Ù‡Ô˘, Û˘ÓÙ¿ÛÛÔÓÙ·˜ ¤ÁÁÚ·Ê· Ù· ÔÔ›· ı·
ÌÔÚÔ‡Û·Ó ÌÂÏÏÔÓÙÈÎ¿ Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó Û·Ó Ô‰ËÁÔ›. ∆¤ÏÔ˜, ÂÍ¿ÁÔÓÙ·È ¯Ú‹ÛÈÌ·
Û˘ÌÂÚ¿ÛÌ·Ù· Î·È ·Ó·Ê¤ÚÔÓÙ·È ÚÔÙ¿ÛÂÈ˜ ÁÈ· ÌÂÏÏÔÓÙÈÎ‹ ¤ÚÂ˘Ó·.

2. ™‡ÁÎÚÈÛË ·Ú·‰ÔÛÈ·ÎÒÓ Î·È ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ

™Â Ì›· ÂÓ‰È·Ê¤ÚÔ˘Û· ¤ÚÂ˘Ó· ÛÙËÓ ÔÔ›· Û˘ÌÌÂÙÂ›¯·Ó ÂÈ‰ÈÎÔ› ÛÂ ı¤Ì·Ù· ·Ó¿Ù˘ÍË˜
ÏÔÁÈÛÌÈÎÔ‡ Î·È ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ, ÌÂ Ù›ÙÏÔ “Can Internet-Based applications
be Engineered?”, ÔÚÈÛÌ¤ÓÔÈ ˘ÔÛÙ‹ÚÈÍ·Ó ˆ˜ Ë ÙÂ¯ÓÔÏÔÁ›· ‰È·‰ÈÎÙ‡Ô˘ Â›Ó·È ·ÚfiÌÔÈ·
ÌÂ ÙËÓ ÙÂ¯ÓÔÏÔÁ›· ÏÔÁÈÛÌÈÎÔ‡ [9]. ¶Ú·ÁÌ·ÙÈÎ¿, ˘¿Ú¯Ô˘Ó ·ÚÎÂÙ¤˜ ÔÌÔÈfiÙËÙÂ˜ (fiˆ˜
ÁÈ· ·Ú¿‰ÂÈÁÌ· Ë ·Ó¿ÁÎË Â˘ı˘ÁÚ¿ÌÌÈÛË˜ ÛÂ ÚfiÙ˘·, Ë ÛËÌ·ÓÙÈÎfiÙËÙ· ÙË˜ ÚfiÏË„Ë˜
ÙˆÓ Ï·ıÒÓ, Ë ·Ó¿ÁÎË ·ÈÛıËÙÈÎ¿ ·Ô‰ÂÎÙÔ‡ Î·È ÌÈÓÈÌ·ÏÈÛÙÈÎÔ‡ Û¯Â‰›Ô˘ ÁÈ· Ó· ·Ó·Ê¤-
ÚÔ˘ÌÂ ÌÂÚÈÎ¤˜ ·fi ·˘Ù¤˜), fiÌˆ˜ ˘¿Ú¯Ô˘Ó Î·È ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ ÁÈ· ÙÈ˜ ÔÔ›Â˜
Ú¤ÂÈ Ó· ‰ÔıÂ› È‰È·›ÙÂÚË ÚÔÛÔ¯‹.

∏ ÂÌÏÔÎ‹ ÙÔ˘ ·ÓıÚÒÈÓÔ˘ ·Ú¿ÁÔÓÙ· ÛÙË ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜ ÙˆÓ ‰È·‰ÈÎÙ˘·-
ÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎ‹. ™˘ÓÂÒ˜, ı· Ú¤ÂÈ Ó· Â›Ó·È ÍÂÎ¿ı·Ú· Ù·
··Ú·›ÙËÙ· ‚‹Ì·Ù· ÛÙË ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜ ÔÔÈÔ˘‰‹ÔÙÂ Ù¤ÙÔÈÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ Ù·
ÔÔ›· Û¯ÂÙ›˙ÔÓÙ·È ¿ÌÂÛ· ‹ ¤ÌÌÂÛ· ÌÂ ÙÔ˘˜ ¯Ú‹ÛÙÂ˜. ¶·Ú¿ÏÏËÏ·, ÙÔ ÂÚÈÂ¯fiÌÂÓÔ ÙˆÓ
ÏËÚÔÊÔÚÈÒÓ Î·È ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ Ô˘ ÂÚÈÏ·Ì‚¿ÓÂÈ Ì›· ÂÊ·ÚÌÔÁ‹ ¤¯ÂÈ ÙË Ù¿ÛË Ó·
ÂÍÂÏ›ÛÛÂÙ·È Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·Ó¿Ù˘ÍË˜ Î·Ù¿ ÔÏ‡ ÂÚÈÛÛfiÙÂÚÔ ·fi fiÙÈ ÛÂ Î¿-
ÔÈ· ·Ú·‰ÔÛÈ·Î‹ ÂÊ·ÚÌÔÁ‹ ÏÔÁÈÛÌÈÎÔ‡. ¶ÔÏ‡ Û˘¯Ó¿, fiÙ·Ó ¤Ó· ‰È·‰ÈÎÙ˘·Îfi Û‡ÛÙË-
Ì· ·Ó·Ù‡ÛÛÂÙ·È ÁÈ· Ó· ·ÓÙÈÌÂÙˆ›ÛÂÈ ÙÔ Úfi‚ÏËÌ· Î¿ÔÈ·˜ ÂÈ¯Â›ÚËÛË˜, Ë ·ÚÔ˘-
Û›·Û‹ ÙÔ˘ Î·È ÌfiÓÔ ˆ˜ Ï‡ÛË ÛÙÔ Úfi‚ÏËÌ· ÌÂÙ·‚¿ÏÏÂÈ Î·Ù¿ ÔÏ‡ ÙÔ ·Ú¯ÈÎfi Úfi‚ÏË-
Ì·. ∂ÎÙfi˜ ·˘ÙÔ‡, ··ÈÙÔ‡ÓÙ·È ÂÚÈÛÛfiÙÂÚÂ˜ ·ÏÏ·Á¤˜ ÛÙÔ Û‡ÛÙËÌ· Ô˘ ÚfiÎÂÈÙ·È Ó·
˘ÏÔÔÈËıÂ›, Î·ıÒ˜ ÔÈ ¯Ú‹ÛÙÂ˜ ·Ú¯›˙Ô˘Ó Ó· Û˘ÓÂÈ‰ËÙÔÔÈÔ‡Ó ÙÈ˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÙÔ˘ ‰È·-
‰ÈÎÙ‡Ô˘ Î·È ˙ËÙÔ‡Ó fiÏÔ Î·È ÂÚÈÛÛfiÙÂÚ· ÂÚÁ·ÏÂ›· Î·È ÏÂÈÙÔ˘ÚÁ›Â˜ ÁÈ· ÙËÓ ÂÊ·ÚÌÔÁ‹
Ô˘ ÚfiÎÂÈÙ·È Ó· ˘ÏÔÔÈËıÂ›. ∂ÈÏ¤ÔÓ, Ë ‰ÈÂ·Ê‹ ÙÔ˘ ¯Ú‹ÛÙË ÛÂ Ì›· ‰È·‰ÈÎÙ˘·Î‹
ÂÊ·ÚÌÔÁ‹ (.¯. ÈÛÙÔ¯ÒÚÔ˜) Ú¤ÂÈ Ó· Â›Ó·È ÂÚÈÛÛfiÙÂÚÔ ·ÈÛıËÙÈÎ¿ ÂÏÎ˘ÛÙÈÎ‹, ÁÈ· Ì›·
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ÌÂÏÏÔÓÙÈÎ‹ ÔÌ¿‰· ¯ÚËÛÙÒÓ, ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÂÊ·ÚÌÔÁ¤˜ Ô˘ ÛÙËÚ›˙ÔÓÙ·È
ÛÂ ‰ÈÂ·Ê¤˜ ¯ÚËÛÙÒÓ Î˘Ú›ˆ˜ Ì¤Ûˆ ·ÏÒÓ ÊÔÚÌÒÓ. 

™˘Óı¤ÙÔÓÙ·˜ ÙË ‚È‚ÏÈÔÁÚ·Ê›· [10, 11, 12, 13, 14, 15, 16, 17, 18, 19], ıÂˆÚÔ‡ÌÂ fiÙÈ
‰È·ÎÚ›ÓÔÓÙ·È Ù¤ÛÛÂÚ· ÛËÌ·ÓÙÈÎ¿ ÛÙÔÈ¯Â›· Ô˘ ‰È·¯ˆÚ›˙Ô˘Ó ÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ Û˘ÛÙË-
Ì¿ÙˆÓ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô ·fi ÙËÓ ·Ó¿Ù˘ÍË ÂÓfi˜ ·Ú·‰ÔÛÈ·ÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡:
ñ ∏ Ê‡ÛË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ.
ñ ∏ ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜.
ñ ∏ ¯Ú‹ÛË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ. 
ñ ∏ ÂÍ¤ÏÈÍË Î·È Ë Û˘ÓÙ‹ÚËÛË. 

∂È‰ÈÎfiÙÂÚ·:

1. º‡ÛË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ

∫·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·Ó¿Ù˘ÍË˜ ÌÈ·˜ ÂÊ·ÚÌÔÁ‹˜ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô Ú¤ÂÈ Ó· ÏË-
ÊıÔ‡Ó ˘fi„Ë fi¯È ÌfiÓÔ ı¤Ì·Ù· Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ·, ·ÏÏ¿ Î·È ı¤-
Ì·Ù· Ô˘ ·ÊÔÚÔ‡Ó ÙÔ ÂÚÈÂ¯fiÌÂÓÔ, ÙË ¯Ú‹ÛË ˘ÂÚÎÂÈÌ¤ÓˆÓ Î·È ÙÔÓ ÙÚfiÔ Ô˘ ·˘Ù¿
ı· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÔ ¯Ú‹ÛÙË.

¶ÂÚÈÂ¯fiÌÂÓÔ
√ ‚·ÛÈÎfi˜ ÚfiÏÔ˜ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ Â›Ó·È ·˘Ùfi˜ ÙÔ˘ Ì¤ÛÔ˘ ÏËÚÔÊfiÚËÛË˜. ¶¤Ú· ·fi

ÙËÓ ··ÈÙÔ‡ÌÂÓË ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ·, Ë ÂÈÙ˘¯›· ÙˆÓ ÂÊ·ÚÌÔÁÒÓ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô ÂÍ·Ú-
Ù¿Ù·È ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi ·fi ÙÔ ›‰ÈÔ ÙÔ ÂÚÈÂ¯fiÌÂÓfi ÙÔ˘˜. ∆Ô ÂÚÈÂ¯fiÌÂÓÔ ÂÚÈÏ·Ì‚¿-
ÓÂÈ fi¯È ÌfiÓÔ ‰ÔÌËÌ¤Ó· ‰Â‰ÔÌ¤Ó· Ô˘ ‰È·ÙËÚÔ‡ÓÙ·È ÛÂ Û‡ÛÙËÌ· ‰È·¯Â›ÚÈÛË˜ ‚¿ÛÂˆÓ ‰Â-
‰ÔÌ¤ÓˆÓ ·ÏÏ¿ Î·È ÌË-‰ÔÌËÌ¤Ó· ‹ ËÌÈ-‰ÔÌËÌ¤Ó· ‰Â‰ÔÌ¤Ó· Ô˘ ·Ú¤¯ÔÓÙ·È Ì¤Ûˆ ÙˆÓ
ÎÂÈÌ¤ÓˆÓ Î·È ÙˆÓ ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ. √ ÏfiÁÔ˜ ÙË˜ ÔÏ˘ÏÔÎfiÙËÙ·˜ ·˘ÙÔ‡ ÙÔ˘
Â›‰Ô˘˜ ÙˆÓ ÂÊ·ÚÌÔÁÒÓ Â›Ó·È ˆ˜ Û˘¯Ó¿ ÙÔ ÂÚÈÂ¯fiÌÂÓfi ÙÔ˘˜ Â›Ó·È ‰˘Ó·ÌÈÎfi Î·È Û˘-
ÓÂ¯Ò˜ ·Ó·ÓÂÒÓÂÙ·È ÛÂ ÔÏ‡ Ù·ÎÙ¿ ¯ÚÔÓÈÎ¿ ‰È·ÛÙ‹Ì·Ù·. ∂›ÛË˜, ÔÈ ¯Ú‹ÛÙÂ˜, ··ÈÙÔ‡Ó
ÂÚÈÂ¯fiÌÂÓÔ ˘„ËÏ‹˜ ÔÈfiÙËÙ·˜, ·ÍÈÔÈÛÙ›·˜ Î·È ÂÈÎ·ÈÚÔÔ›ËÛË˜. °È· ÙÔ˘˜ ÏfiÁÔ˘˜
·˘ÙÔ‡˜ ÏÔÈfiÓ, Ë ÂÈÙ˘¯›· ÙË˜ ·Ó¿Ù˘ÍË˜ Ì›·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ ÂÍ·ÚÙ¿Ù·È ÛÂ
ÔÏ‡ ÌÂÁ¿ÏÔ ‚·ıÌfi ·fi Ù· ¿ÙÔÌ· Ô˘ Û˘ÓÙ¿ÛÛÔ˘Ó ÙÔ ÂÚÈÂ¯fiÌÂÓfi ÙË˜.

ÀÂÚÎÂ›ÌÂÓ·
∆· ˘ÂÚÎÂ›ÌÂÓ· Â›Ó·È ¤Ó· ‚·ÛÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ.

∆· Î‡ÚÈ· Û˘ÛÙ·ÙÈÎ¿ ÙÔ˘˜ ÛÙÔÈ¯Â›· Â›Ó·È ÔÈ ˘ÂÚ-Û‡Ó‰ÂÛÌÔÈ Î·È ÔÈ ÎfiÌ‚ÔÈ. ∆˘ÈÎ¿ ·-
Ú·‰Â›ÁÌ·Ù· ¯Ú‹ÛË˜ ˘ÂÚÎÂÈÌ¤ÓˆÓ Â›Ó·È Ë ·Ó·˙‹ÙËÛË ÏËÚÔÊÔÚÈÒÓ Î·È Ë ÏÔ‹ÁËÛË ÛÙÔ
‰È·‰›ÎÙ˘Ô ÁÈ· ·Ú¿‰ÂÈÁÌ· Ì¤Ûˆ ÌË¯·ÓÒÓ ·Ó·˙‹ÙËÛË˜ (.¯. Google, Altavista ÎÏ.), Ë
·Ó·˙‹ÙËÛË ÏËÚÔÊÔÚÈÒÓ (ÁÈ· ·Ú¿‰ÂÈÁÌ· ÛÂ ËÏÂÎÙÚÔÓÈÎÔ‡˜ Î·Ù·ÏfiÁÔ˘˜ ÚÔ˚fiÓÙˆÓ),
Ë ·ÏÏËÏÂ›‰Ú·ÛË Ì¤Ûˆ ÂÊ·ÚÌÔÁÒÓ ËÏÂÎÙÚÔÓÈÎ‹˜ Ì¿ıËÛË˜ Î·ıÒ˜ Â›ÛË˜ Î·È Ë Î·ıÔ-
‰ËÁÔ‡ÌÂÓË ÂÚÈ‹ÁËÛË ÛÂ ¤Ó·Ó ÈÛÙÔ¯ÒÚÔ. ∆Ô È‰È·›ÙÂÚÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙˆÓ ˘ÂÚÎÂÈÌ¤-
ÓˆÓ Â›Ó·È Ë ÌË ÁÚ·ÌÌÈÎfiÙËÙ· Ë ÔÔ›· ··ÈÙÂ› ·fi ÙÔ˘˜ Û˘ÓÙ¿ÎÙÂ˜ ÙÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘
ÂÓfi˜ ÈÛÙÔ¯ÒÚÔ˘ ·ÏÏ¿ Î·È ·fi ÙÔ˘˜ ¯Ú‹ÛÙÂ˜ Ó· ÚÔÛ·Ó·ÙÔÏÈÛÙÔ‡Ó Ì¤Û· ÛÂ Ì›· ÏË-
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ıÒÚ· ÏËÚÔÊÔÚÈÒÓ Î·È ÂÈÏÔÁÒÓ. ŒÓ·˜ ÙÚfiÔ˜ ÁÈ· Ó· ÂÈÙÂ˘¯ıÂ› ·˘Ùfi Â›Ó·È Ô Û¯Â-
‰È·ÛÌfi˜ ÙÔ˘ ÙÚfiÔ˘ ÏÔ‹ÁËÛË˜ ÌÂ ¤Ó·Ó Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÙÚfiÔ (¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ¯¿Ú-
ÙÂ˜ ÏÔ‹ÁËÛË˜, Ï¤ÍÂÈ˜ ÎÏÂÈ‰È¿ ÁÈ· ·Ó·˙‹ÙËÛË, Û˘ÓÙÔÌÂ‡ÛÂÈ˜ ÚÔ˜ ÙÈ˜ ÛËÌ·ÓÙÈÎ¤˜ ÏË-
ÚÔÊÔÚ›Â˜ ÎÏ.) ¤ÙÛÈ ÒÛÙÂ Ó· ˘ÔÛÙËÚ›˙ÂÙ·È ÙÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙË˜ ÚÔÛ‚·ÛÈÌfiÙËÙ·˜
ÛÂ fiÏË ÙË ‰È·ı¤ÛÈÌË ÏËÚÔÊÔÚ›·.

¶·ÚÔ˘Û›·ÛË
∏ ÔÙÈÎ‹ Î·È ·ÈÛıËÙÈÎ‹ ÙˆÓ ·Ú·‰ÔÛÈ·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ÏÔÁÈÛÌÈÎÔ‡ ÙË˜ ·ÁÔÚ¿˜

¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi Ù˘ÔÔÈËÌ¤ÓÂ˜ ÊfiÚÌÂ˜ ·ÏÏËÏÂ›‰Ú·ÛË˜ ÌÂ ÙÔ˘˜ ¯Ú‹ÛÙÂ˜. ∏ ·-
ÚÔ˘Û›·ÛË, ·ÔÙÂÏÂ› ÎÂÓÙÚÈÎfi ÔÈÔÙÈÎfi ·Ú¿ÁÔÓÙ· ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Î·È
Â›Ó·È ·˘Ù‹ Ô˘ Î˘ÚÈ·Ú¯Â› ÛÙËÓ ›ÂÛË ÙÔ˘ ˘„ËÏÔ‡ ·ÓÙ·ÁˆÓÈÛÌÔ‡ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ fiÔ˘
Ë ÔÙÈÎ‹ ÂÌÊ¿ÓÈÛË Û˘Ó‰¤ÂÙ·È ¿ÌÂÛ· ÌÂ ÙË Ìfi‰·, ÙË Ì¿ÚÎ· ÙˆÓ ÚÔ˚fiÓÙˆÓ Ô˘ ÚÔ-
‚¿ÏÏÔÓÙ·È Ì¤Ûˆ ÙˆÓ ÈÛÙÔ¯ÒÚˆÓ Î·È ÙÈ˜ Ó¤Â˜ ÙÂ¯ÓÔÏÔÁ›Â˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ·
ÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ. ∂ÈÚfiÛıÂÙ·, Î·ıÒ˜ ÔÈ ÚÔÁÚ·ÌÌ·ÙÈÛÙ¤˜, Ô˘ ·Ó·-
Ù‡ÛÛÔ˘Ó ‰È·‰ÈÎÙ˘·Î¤˜ ÂÊ·ÚÌÔÁ¤˜, ÁÓˆÚ›˙Ô˘Ó ÂÎ ÙˆÓ ÚÔÙ¤ÚˆÓ, ˆ˜ ÔÈ ¯Ú‹ÛÙÂ˜ ÙˆÓ
ÂÊ·ÚÌÔÁÒÓ ÙÔ˘˜ ‰ÂÓ ı· ¤¯Ô˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· ·Ó¿ÁÓˆÛË˜ Î¿ÔÈÔ˘ ÂÁ¯ÂÈÚÈ‰›Ô˘ ¯Ú‹ÛË˜
·˘ÙÔ‡, ‰›ÓÔ˘Ó ÌÂÁ¿ÏË ÚÔÛÔ¯‹ ÛÙÔ ÁÚ·ÊÈÎfi Û¯Â‰È·ÛÌfi ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙË˜ ÂÊ·Ú-
ÌÔÁ‹˜ Î·È ÛÙËÓ ÙË˜ ·ÏÏËÏÂÈ‰Ú·ÛÙÈÎfiÙËÙ·˜ ÙÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘. 

∆¤ÏÔ˜, ˘¿Ú¯Ô˘Ó Î·È ‰È¿ÊÔÚ· ¿ÏÏ· ı¤Ì·Ù· Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙË Ê‡ÛË ÙˆÓ ‰È·‰È-
ÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ, fiˆ˜: Ë ·Ó¿ÁÎË ‡·ÚÍË˜ ÌË¯·ÓÈÛÌÒÓ ÏÔ‹ÁËÛË˜ Ô˘ Ó· ÂÍ·-
ÛÊ·Ï›˙Ô˘Ó ÙË ÁÓÒÛË ÙÔ˘ ¯Ú‹ÛÙË ÁÈ· ÙÔ Ô˘ ‚Ú›ÛÎÂÙ·È Î·È Ô˘ ÌÔÚÂ› Ó· ÌÂÙ·‚Â›, Ë
·ÓÙÈÛÙÔÈ¯›· ÌÂÙ·Í‡ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Î·È ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ÎfiÛÌÔ˘ ÌÂ ÙË ¯ÚËÛÈÌÔÔ›ËÛË
ÁÓˆÛÙÒÓ -ÛÂ ·ÁÎfiÛÌÈ· ‚¿ÛË- Ï¤ÍÂˆÓ, ÊÚ¿ÛÂˆÓ, ÂÓÓÔÈÒÓ Î·È ÂÈÎfiÓˆÓ, Ë ·Ó¿ÁÎË ‡·Ú-
ÍË˜ ·˘ÛÙËÚÒÓ ÌË¯·ÓÈÛÌÒÓ ·ÛÊ·ÏÂ›·˜ Î·È Ë ˘ÂÚ‚ÔÏÈÎ‹ ¯Ú‹ÛË ÙË˜ ·ÁÁÏÈÎ‹˜ ÁÏÒÛÛ·˜.

2. ¢È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜

√È ÚÔÁÚ·ÌÌ·ÙÈÛÙ¤˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ·ÓÙÈÌÂÙˆ›˙Ô˘Ó Û˘Óı‹ÎÂ˜ ˘„ËÏÔ‡
ÎÈÓ‰‡ÓÔ˘ Î·È ·‚Â‚·ÈfiÙËÙ·˜ ÔÈ ÔÔ›Â˜ ‰ÂÓ ˘Ê›ÛÙ·ÓÙ·È ÛÙËÓ ·Ó¿Ù˘ÍË ·Ú·‰ÔÛÈ·ÎÔ‡
ÏÔÁÈÛÌÈÎÔ‡. 

™˘Ó‹ıˆ˜, Ë ·Ó¿Ù˘ÍË Ì›·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ ··ÈÙÂ› ÙË ÁÓÒÛË Î·È ÙËÓ
ÂÌÂÈÚ›· ÔÏÏÒÓ Î·È ‰È·ÊfiÚˆÓ ÔÌ¿‰ˆÓ ÂÍÂÈ‰›ÎÂ˘ÛË˜ ·fi ‰È·ÊÔÚÂÙÈÎÔ‡˜ ¯ÒÚÔ˘˜
fiˆ˜ ÁÈ· ·Ú¿‰ÂÈÁÌ· ÔÈ ÂÎ‰fiÙÂ˜ ¤ÓÙ˘Ô˘ ˘ÏÈÎÔ‡, ÔÈ ÚÔÁÚ·ÌÌ·ÙÈÛÙ¤˜, ÔÈ ‰È·ÊËÌÈÛÙ¤˜
Î·È ÔÈ ÁÚ·Ê›ÛÙÂ˜. ∆¤ÙÔÈÂ˜ ÔÌ¿‰Â˜, Û˘Ó‹ıˆ˜ ··ÚÙ›˙ÔÓÙ·È ·fi Ó¤· Î˘Ú›ˆ˜ ¿ÙÔÌ· Ô˘
‰ÂÓ Û˘Ì‚È‚¿˙ÔÓÙ·È Â‡ÎÔÏ· ÛÂ ÚfiÙ˘· Î·È Â›Ó·È Úfiı˘Ì· Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÔ˘Ó Û˘ÓÂ-
¯Ò˜ Î·ÈÓÔÙfiÌÂ˜ ÙÂ¯ÓÔÏÔÁ›Â˜. ŒÓ· ¿ÏÏÔ ÛËÌ·ÓÙÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ·˘ÙÒÓ ÙˆÓ ÔÌ¿‰ˆÓ
Â›Ó·È Ë ÂÓ·Û¯fiÏËÛË ÙÔ˘˜ ÌÂ ÎÔÈÓfiÙËÙÂ˜ ·ÓÔÈ¯ÙÔ‡ ÏÔÁÈÛÌÈÎÔ‡.

∞fi ÙËÓ ¿ÏÏË, Ë ÙÂ¯ÓÈÎ‹ ˘Ô‰ÔÌ‹ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ‰È·‰È-
ÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Â›Ó·È -Î‡ÚÈ·- ÂÙÂÚÔÁÂÓ‹˜. ∏ ˘ÏÔÔ›ËÛË Ì›·˜ Ù¤ÙÔÈ·˜ ÂÊ·ÚÌÔÁ‹˜
ÛÙËÚ›˙ÂÙ·È ÛÂ ‰È·ÊÔÚÂÙÈÎ¤˜ ÙÂ¯ÓÔÏÔÁ›Â˜ Ô˘ ÂÍ·ÈÙ›·˜ ÙË˜ Û˘ÓÂ¯Ô‡˜ ›ÂÛË˜ ÁÈ· ÙËÓ ÔÏÔ-
ÎÏ‹ÚˆÛË ÛÂ Û‡ÓÙÔÌÔ ¯ÚfiÓÔ, ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ··ÈÙ‹ÛÂÈ˜ ÙË˜ ·ÁÔÚ¿˜, ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
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ÂÈfiÏ·È· ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È Û˘ÛÙ‹Ì·Ù· ·ÛÙ·ı‹, ·Ó·ÍÈfiÈÛÙ· Î·È ÌË-
¯ÚËÛÙÈÎ¿.

√È ‰È·‰ÈÎÙ˘·Î¤˜ ÂÊ·ÚÌÔÁ¤˜, ÔÏ‡ Û˘¯Ó¿, Ú¤ÂÈ Ó· ÂÓÛˆÌ·ÙˆıÔ‡Ó ÛÂ ‹‰Ë ˘¿Ú-
¯ÔÓÙ· Â·Ï·ÈˆÌ¤Ó· ÂÓ‰Ô-ÂÈ¯ÂÈÚËÛÈ·Î¿ Û˘ÛÙ‹Ì·Ù·. ∆· Û˘ÛÙ‹Ì·Ù· ·˘Ù¿ ‰Â Û˘ÓÔ‰Â‡-
ÔÓÙ·È ·fi Î·Ù¿ÏÏËÏË ÙÂÎÌËÚ›ˆÛË Î·È ÔÏ‡ Û˘¯Ó¿ ÌÂÙ·‚¿ÏÏÔÓÙ·È ¯ˆÚ›˜ Î·ÌÈ¿ ·Ó·-
ÊÔÚ¿ Û¯ÂÙÈÎ¿ ÌÂ ÙÈ˜ ·ÏÏ·Á¤˜ Ô˘ ÂÊ·ÚÌfi˙ÔÓÙ·È. ∞˘Ùfi ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ·ÚÓË-
ÙÈÎ‹ ÂÈÚÚÔ‹ ÛÙË ÔÈfiÙËÙ· ÙˆÓ ˘ËÚÂÛÈÒÓ Ô˘ ÚÔÛÊ¤ÚÂÈ Ë ‰È·‰ÈÎÙ˘·Î‹ ÂÊ·ÚÌÔÁ‹.

√È ‰È·‰ÈÎ·Û›Â˜ ·Ó¿Ù˘ÍË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ¯·Ú·ÎÙËÚ›˙ÔÓÙ·È ·fi Û˘¯Ó¤˜
·ÏÏ·Á¤˜ Î·È ·Ó·ÚÔÛ·ÚÌÔÁ¤˜, ÔÈ ÔÔ›Â˜ Â›Ó·È ··Ú·›ÙËÙÂ˜ ÏfiÁˆ ÙË˜ ÁÚ‹ÁÔÚË˜ ÙÂ¯ÓÔ-
ÏÔÁÈÎ‹˜ ÂÍ¤ÏÈÍË˜, ÙˆÓ ·ÏÏ·ÁÒÓ ÛÙËÓ ·ÁÔÚ¿ (ÏfiÁˆ ÙÔ˘ ·˘ÍËÌ¤ÓÔ˘ ·ÓÙ·ÁˆÓÈÛÌÔ‡ ÙˆÓ
ÂÙ·ÈÚÈÒÓ), ÙÈ˜ Û˘ÓÂ¯Â›˜ ·ÏÏ·Á¤˜ ÛÙÈ˜ ··ÈÙ‹ÛÂÈ˜ ÙˆÓ ÂÏ·ÙÒÓ Î·È ÙˆÓ ˘ÊÈÛÙ¿ÌÂÓˆÓ
ÌÂıÔ‰ÔÏÔÁÈÒÓ.

∂›ÛË˜ Úfi‚ÏËÌ· Â›Ó·È Ë ¤ÏÏÂÈ„Ë ÙÂÎÌËÚ›ˆÛË˜ ÛÙÈ˜ ÂÊ·ÚÌÔÁ¤˜ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô
Ô˘ ·Ó·Ù‡ÛÛÔÓÙ·È. ∞ÔÙ¤ÏÂÛÌ· Â›Ó·È Ë ÌË ÂÊÈÎÙ‹ ‚ÂÏÙ›ˆÛ‹ ÙÔ˘˜ ·fi ÙÚ›ÙÔ˘˜ ·ÊÔ‡
‰ÂÓ ˘¿Ú¯ÂÈ ÛËÌÂ›Ô ·Ó·ÊÔÚ¿˜ ‹ ‚Ô‹ıËÌ· ÁÈ· ÂÚ·ÈÙ¤Úˆ ·Ó¿Ù˘ÍË ÙË˜ ‰È·‰ÈÎÙ˘·Î‹˜
ÂÊ·ÚÌÔÁ‹˜ (ÔÈ ÂÊ·ÚÌÔÁ¤˜ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙÔ ÏÔÁÈÛÌÈÎfi Ô˘ ·Ó·‰È·-
Ó¤ÌÂÙ·È, Â›Ó·È ¤Ó· ÚÔ˚fiÓ Ô˘ Û˘Ó‹ıˆ˜ ·Ô‰›‰ÂÙ·È ÛÙÔÓ ÂÏ¿ÙË Ì·˙› ÌÂ ÙÔÓ ËÁ·›Ô
ÎÒ‰ÈÎ·). ŸÏ· ·˘Ù¿ Î¿ÓÔ˘Ó ·Ó·fiÊÂ˘ÎÙË ÙË ¯Ú‹ÛË Â·Ó·Ï·Ì‚·ÓfiÌÂÓˆÓ, Â˘¤ÏÈÎÙˆÓ
Î·È ¿Óˆ ·fi fiÏ· Ù˘ÔÔÈËÌ¤ÓˆÓ ÌÂıfi‰ˆÓ ·Ó¿Ù˘ÍË˜.

3. ∏ ¯Ú‹ÛË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ

™Â ·ÓÙ›ıÂÛË ÌÂ ÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÂÊ·ÚÌÔÁ¤˜ ÏÔÁÈÛÌÈÎÔ‡ Ô˘ ÛÙÔ¯Â‡Ô˘Ó ÛÂ Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÔ ·ÁÔÚ·ÛÙÈÎfi ÎÔÈÓfi Î·È ¤¯Ô˘Ó Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÏÂÈÙÔ˘ÚÁÈÎ¤˜ ··ÈÙ‹ÛÂÈ˜ ·fi ÙÔ
ÏÂÈÙÔ˘ÚÁÈÎfi Û‡ÛÙËÌ· ÙÔ˘ ¯Ú‹ÛÙË, ÔÈ ‰È·‰ÈÎÙ˘·Î¤˜ ÂÊ·ÚÌÔÁ¤˜ ·Â˘ı‡ÓÔÓÙ·È ÛÂ ·Ó-
ıÚÒÔ˘˜ ÌÂ ‰È·ÊÔÚÂÙÈÎfi ÔÏÈÙÈÛÙÈÎfi Î·È ÓÂ˘Ì·ÙÈÎfi ˘fi‚·ıÚÔ, Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó
ÙÔ ‰ÈÎfi ÙÔ˘˜ ·ÓÂÍ¿ÚÙËÙÔ ˘ÔÏÔÁÈÛÙÈÎfi Û‡ÛÙËÌ· (.¯. ÂÈÙÚ·¤˙ÈÔ˜ ‹ ÊÔÚËÙfi˜ ˘ÔÏÔ-
ÁÈÛÙ‹˜ ·ÏÈ¿˜ ‹ Ó¤·˜ ÙÂ¯ÓÔÏÔÁ›·˜) Î·È ÂÈÏ¤ÁÔ˘Ó ÂÏÂ‡ıÂÚ· ÙËÓ ÒÚ· Î·È ÙfiÔ ÛÙÔÓ
ÔÔ›Ô ı· Î¿ÓÔ˘Ó ¯Ú‹ÛË ÙË˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜. ¶ÔÏ‡ Û˘¯Ó¿, ÔÈ ÚÔÁÚ·ÌÌ·ÙÈ-
ÛÙ¤˜ ‰ÂÓ Â›Ó·È ÛÂ ı¤ÛË Ó· ÚÔ‚Ï¤„Ô˘Ó fiÏÂ˜ ÙÈ˜ ·ÓˆÙ¤Úˆ ··ÈÙ‹ÛÂÈ˜.

¶ÔÈÎÈÏÔÌÔÚÊ›· Î·È Ï‹ıÔ˜ ÙˆÓ ‚·ÛÈÎÒÓ ¯ÚËÛÙÒÓ
√È ¯Ú‹ÛÙÂ˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ‰È·Ê¤ÚÔ˘Ó ÛÂ ËÏÈÎ›·, ÎÔÈÓˆÓÈÎfi Î·È ÔÏÈÙÈ-

ÛÙÈÎfi ˘fi‚·ıÚÔ, ÛÙfi¯Ô˘˜, ÚÔı¤ÛÂÈ˜, ÂÈ‰ÈÎ¤˜ ÁÓÒÛÂÈ˜ Î·È ÈÎ·ÓfiÙËÙÂ˜. ∞˘Ù‹ Ë ÂÙÂÚÔÁÂ-
Ó‹ Ê‡ÛË ÙˆÓ ¯ÚËÛÙÒÓ Ú¤ÂÈ Ó· Ï·Ì‚¿ÓÂÙ·È ˘fi„Ë ·fi ÙÔ˘˜ ÚÔÁÚ·ÌÌ·ÙÈÛÙ¤˜ Î·ıÒ˜
ÙÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ Â›Ó·È ÔÏ‡ ÚÂ˘ÛÙfi. °È· ÙÔ ÏfiÁÔ ·˘Ùfi ÔÈ ¯Ú‹ÛÙÂ˜ ‰ÂÓ
¤¯Ô˘Ó Î·Ì›· ‰¤ÛÌÂ˘ÛË ÛÙË ¯Ú‹ÛË ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Î·È Ô ÌfiÓÔ˜ ÏfiÁÔ˜ ÁÈ·
Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÔ˘Ó Ì›· Ù¤ÙÔÈ· ÂÊ·ÚÌÔÁ‹ ı· Â›Ó·È ÂÂÈ‰‹ ÙÔ˘˜ ·Ú¤¯ÂÈ Û˘ÁÎÚÈÙÈÎ¿
ÏÂÔÓÂÎÙ‹Ì·Ù·. ∂›Ó·È ÔÏ‡ ‰‡ÛÎÔÏÔ Ó· ÚÔ‚ÏÂÊıÂ› ÙÚfiÔ˜ Ô˘ ÏÂÈÙÔ˘ÚÁÔ‡Ó ÔÈ ¯Ú‹-
ÛÙÂ˜ ÌÂ Ì›· ‰È·‰ÈÎÙ˘·Î‹ ÂÊ·ÚÌÔÁ‹ Î·È ÂÎÙfi˜ ·˘ÙÔ‡ ÔÈ ¯Ú‹ÛÙÂ˜ ÌÔÚÔ‡Ó Ó· ÎÏÂ›ÛÔ˘Ó
ÙËÓ ÂÊ·ÚÌÔÁ‹ Î·È Ó· ÛÙ·Ì·Ù‹ÛÔ˘Ó Ó· ÙË ¯ÚËÛÈÌÔÔÈÔ‡Ó ÔÔÈ·‰‹ÔÙÂ ÛÙÈÁÌ‹ Î·È ÌÂ
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ÌÂÁ¿ÏË Â˘ÎÔÏ›·. ∂›ÛË˜, Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÈÛÎÂÙÒÓ Ì›·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜
ÌÔÚÂ› Ó· ÂÌÊ·Ó›˙ÂÈ ÌÂÁ¿ÏÂ˜ ‰È·Î˘Ì¿ÓÛÂÈ˜, Ú¿ÁÌ· Ô˘ Î¿ÓÂÈ ÙËÓ ÂÈÛÎÂ„ÈÌfiÙËÙ· ¤Ó·
ı¤Ì· ÔÏ‡ ÛËÌ·ÓÙÈÎfi Î·ıÒ˜ ÂËÚÂ¿˙ÂÈ ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi ÙË ÔÈfiÙËÙ· ÙˆÓ ·ÚÂ¯fiÌÂ-
ÓˆÓ ˘ËÚÂÛÈÒÓ.

∞Úfi‚ÏÂÙË ÙÂ¯ÓÈÎ‹ ˘Ô‰ÔÌ‹
√È ˘ÔÏÔÁÈÛÙ¤˜ ÙˆÓ ÙÂÏÈÎÒÓ ¯ÚËÛÙÒÓ, ‰È·ÊÔÚÔÔÈÔ‡ÓÙ·È ÛÂ fiÙÈ ·ÊÔÚ¿ ÙÔ ÏÔÁÈ-

ÛÌÈÎfi Î·È ÙÔ ˘ÏÈÎfi Ô˘ ¤¯Ô˘Ó ÛÙË ‰È¿ıÂÛ‹ ÙÔ˘˜. ™˘Ó·ÓÙÔ‡ÌÂ ¯Ú‹ÛÙÂ˜ Ô˘ ¤¯Ô˘Ó ‰È·-
ÊÔÚÂÙÈÎ‹ ·Ó¿Ï˘ÛË ÔıfiÓË˜, ˘ÔÏÔÁÈÛÙÈÎ‹ ÈÛ¯‡ ‹ ·ÎfiÌ· Î·È ¤Î‰ÔÛË Ê˘ÏÏÔÌÂÙÚËÙ‹ (.¯.
Netscape, Firefox, Opera ÎÏ.). À¿Ú¯Ô˘Ó ‰È·ÊÔÚ¤˜ ÛÙËÓ Ù·¯‡ÙËÙ· Û‡Ó‰ÂÛË˜ ÌÂ ÙÔ ‰È·-
‰›ÎÙ˘Ô Ô˘ ÔÏÏ¤˜ ÊÔÚ¤˜ ‰ÂÓ ¤¯ÂÈ ÙËÓ ··ÈÙÔ‡ÌÂÓË ÛÙ·ıÂÚfiÙËÙ·, ‰È·ıÂÛÈÌfiÙËÙ· Î·È
·ÍÈÔÈÛÙ›·, ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ÂËÚÂ¿˙ÂÙ·È ÛËÌ·ÓÙÈÎ¿ Ë ÔÈfiÙËÙ· ÙˆÓ ·ÚÂ¯fiÌÂÓˆÓ
˘ËÚÂÛÈÒÓ. ∆¤ÏÔ˜, Ë ÔÏ˘ÏÔÎfiÙËÙ· ·˘Í¿ÓÂÙ·È ·ÎfiÌ· ÂÚÈÛÛfiÙÂÚÔ ·Ó Î·ÓÂ›˜ ·Ó·ÏÔ-
ÁÈÛÙÂ› ˆ˜ Ë ·Ó··Ú¿ÛÙ·ÛË ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ÛÙÔ˘˜
˘ÔÏÔÁÈÛÙ¤˜ ÙˆÓ ¯ÚËÛÙÒÓ Â›Ó·È ÔÏÏ¤˜ ÊÔÚ¤˜ ·‰‡Ó·ÙÔ Ó· Î·ıÔÚÈÛÙÂ› ·fi ÙÔ˘˜ ÚÔ-
ÁÚ·ÌÌ·ÙÈÛÙ¤˜ Ô˘ ÙÈ˜ ·Ó·Ù‡ÛÛÔ˘Ó. °È· ·Ú¿‰ÂÈÁÌ·, Â›Ó·È ÁÓˆÛÙfi ˆ˜ ÔÈ ¯Ú‹ÛÙÂ˜
¤¯Ô˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· Ó· Ú˘ıÌ›ÛÔ˘Ó -ÁÈ· ÏfiÁÔ˘˜ ·ÛÊ¿ÏÂÈ·˜- ÙÔ˘˜ Ê˘ÏÏÔÌÂÙÚËÙ¤˜ ÙÔ˘˜
Î·Ù¿ ‚Ô‡ÏËÛË Î·È ÌÔÚÔ‡Ó Ó· ·ÂÓÂÚÁÔÔÈ‹ÛÔ˘Ó ÔÚÈÛÌ¤ÓÂ˜ ‚·ÛÈÎ¤˜ ÏÂÈÙÔ˘ÚÁ›Â˜ ÙˆÓ
ÚÔÁÚ·ÌÌ¿ÙˆÓ ÙÔ˘˜ fiˆ˜ Â›Ó·È Ù· cookies ‹ Ë ¯Ú‹ÛË ÎÒ‰ÈÎ· JavaScript.

¶ÔÈÎÈÏ›· ¯Ú‹ÛË˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ 
¶ÂÚÈÏ·Ì‚¿ÓÂÈ ı¤Ì·Ù· Ô˘ ·ÊÔÚÔ‡Ó ÙÔÓ ÙfiÔ Î·È ÙÔÓ ¯ÚfiÓÔ ÚfiÛ‚·ÛË˜, ÚÔÛÊ¤-

ÚÔÓÙ·˜ ÙËÓ Â˘Î·ÈÚ›· Ó· ·Ó·Ù˘¯ıÔ‡Ó Ó¤· Â›‰Ë ˘ËÚÂÛÈÒÓ Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÙËÓ ÂÍ¤ÏÈ-
ÍË ÙˆÓ ÊÔÚËÙÒÓ ˘ÔÏÔÁÈÛÙÒÓ. ∂ÈÚfiÛıÂÙ·, Ë Èı·ÓfiÙËÙ· ¿ÌÂÛË˜ Î·È ÌfiÓÈÌË˜ ‰È·ıÂ-
ÛÈÌfiÙËÙ·˜ ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ ··ÈÙÂ› Ó· Ï·Ì‚¿ÓÔÓÙ·È ˘fi„Ë ÂÈ‰ÈÎ¿ ˙ËÙ‹-
Ì·Ù· ÔÈfiÙËÙ·˜ ˘ËÚÂÛÈÒÓ fiˆ˜ Â›Ó·È Ë ‰˘Ó·ÙfiÙËÙ· ‰È·ıÂÛÈÌfiÙËÙ·˜ Ì›·˜ ˘ËÚÂÛ›·˜
24 ÒÚÂ˜ ÙÔ 24ˆÚÔ, 7 Ì¤ÚÂ˜ ÙËÓ Â‚‰ÔÌ¿‰·.

4. ∂Í¤ÏÈÍË Î·È Û˘ÓÙ‹ÚËÛË

ŒÓ· ·fi Ù· ‚·ÛÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ Â›Ó·È Ë Û˘ÓÂ-
¯Â›˜ ÙÔ˘˜ ·ÏÏ·Á¤˜ Î·ıÒ˜ Î·È Ë ‰È·ÚÎ‹˜ Î·È ÛÂ Ù·ÎÙ¿ ¯ÚÔÓÈÎ¿ ‰È·ÛÙ‹Ì·Ù· ÂÍ¤ÏÈÍ‹ ÙÔ˘˜.
∏ ·Ó¿Ù˘Í‹ ÙÔ˘˜ ÂËÚÂ¿˙ÂÙ·È ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi ·fi ÙÈ˜ ÙÂ¯ÓÔÏÔÁÈÎ¤˜ ÂÍÂÏ›ÍÂÈ˜. ™Â Û˘Ó-
‰˘·ÛÌfi ÌÂ ÙËÓ ·ÛÙ¿ıÂÈ· ÙˆÓ ¯ÚËÛÙÒÓ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ Î·È ÙË ÌÂÙ·‚ÔÏ‹ ÙˆÓ ··ÈÙ‹ÛÂ-
ˆÓ, Ë ·ÓÙ·ÁˆÓÈÛÙÈÎfiÙËÙ· ‰È·ÚÎÒ˜ ·˘Í¿ÓÂÙ·È ÂÈ‚¿ÏÏÔÓÙ·˜ ÁÚ‹ÁÔÚÔ˘˜ Ú˘ıÌÔ‡˜ ÛÙËÓ
·Ó¿Ù˘ÍË Î·È ÛÙËÓ ÂÍ¤ÏÈÍË ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ. ∞ÓÙ›ıÂÙ·, Ë ÂÍ¤ÏÈÍË ÙˆÓ
Û˘Ì‚·ÙÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ Á›ÓÂÙ·È ‚¿ÛË ¯ÚÔÓÔ‰È·ÁÚ¿ÌÌ·ÙÔ˜ ÌÂ ÂÎ‰fiÛÂÈ˜ Ô˘ ·¤¯Ô˘Ó
Î·Ù¿ ÔÏ‡ ¯ÚÔÓÈÎ¿ ÌÂÙ·Í‡ ÙÔ˘˜.

∆· ·ÓˆÙ¤Úˆ ÛÙÔÈ¯Â›· Î¿ÓÔ˘Ó ÙÔ Û¯Â‰È·ÛÌfi Î·È ·Ó¿Ù˘ÍË ÂÊ·ÚÌÔÁÒÓ Î·È Û˘ÛÙË-
Ì¿ÙˆÓ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô ·ÎfiÌ· ÈÔ ‰‡ÛÎÔÏÔ Î·È ÔÏ‡ÏÔÎÔ ¤ÚÁÔ. ∂ÔÌ¤Óˆ˜, ÔÔÈ·-
‰‹ÔÙÂ ÌÂıÔ‰ÔÏÔÁ›· Î·È ·Ó ¯ÚËÛÈÌÔÔÈËıÂ› ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ÂÓfi˜ Ù¤ÙÔÈÔ˘ ¤ÚÁÔ˘,
··ÈÙÂ› ÙËÓ ÂÎÙ¤ÏÂÛË Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ Î·È ‰È·ÎÚÈÙÒÓ ÂÚÁ·ÛÈÒÓ, Ô˘ ·ÊÂÓfi˜ ‚·Û›˙ÔÓÙ·È
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ÛÙÈ˜ ··ÈÙ‹ÛÂÈ˜ ÙË˜ ÂÍÂÏÈÛÛÈÌfiÙËÙ·˜, Û˘ÓÙËÚËÛÈÌfiÙËÙ·˜ Î·È ¯ÚËÛÙÈÎfiÙËÙ·˜ Î·È ·ÊÂÙ¤-
ÚÔ˘ ÈÎ·ÓÔÔÈÔ‡Ó ÙÈ˜ ··ÈÙ‹ÛÂÈ˜ ÁÈ· ÙÂÎÌËÚ›ˆÛË. 

3. ¶ÚÔÙÂÈÓfiÌÂÓÔ Ï·›ÛÈÔ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ 

‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ

∆· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· Ë ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ
ÂÊ·ÚÌÔÁÒÓ ı˘Ì›˙ÂÈ ÙËÓ ÂÚ›Ô‰Ô ÙË˜ ‰ÂÎ·ÂÙ›·˜ ÙÔ˘ ’70 fiÔ˘ Ë ·Ô˘Û›· ÚÔÙ˘ÔÔÈË-
Ì¤ÓˆÓ ÌÔÓÙ¤ÏˆÓ Î·È Î·Ù¿ÏÏËÏˆÓ ·Ú¯ÈÙÂÎÙÔÓÈÎÒÓ Ô‰ËÁÔ‡ÛÂ ÔÏ‡ Û˘¯Ó¿ ÛÂ Û‡Á¯˘ÛË
Î·È ÛÂ ÌË ·ÍÈfiÈÛÙÂ˜ ÂÊ·ÚÌÔÁ¤˜ ÏÔÁÈÛÌÈÎÔ‡. ∏ ÂÌÂÈÚ›· Ô˘ ·ÔÎÙ‹ıËÎÂ ÙËÓ ·Ú·-
¿Óˆ ÂÚ›Ô‰Ô ÌÔÚÂ› Ó· ‚ÔËı‹ÛÂÈ ÛËÌ·ÓÙÈÎ¿ ÛÙÔÓ Û¯Â‰È·ÛÌfi ÌÈ·˜ ÌÂıÔ‰ÔÏÔÁ›·˜ ÁÈ·
ÙËÓ Ù˘ÔÔ›ËÛË ÙË˜ ·Ó¿Ù˘ÍË˜ ÙˆÓ ÂÊ·ÚÌÔÁÒÓ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘ Î·È ÙË˜ ·ÓÙ›ÛÙÔÈ¯Ë˜
ÙÂÎÌËÚ›ˆÛË˜ [20, 21, 22, 23, 24, 25]. ∂›ÛË˜, ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ·Ï·ÈfiÙÂÚÂ˜
ÚˆÙÔ‚Ô˘Ï›Â˜ Î·È ÚfiÙ˘· ÂÁÁÚ¿ÊˆÓ ÙÂÎÌËÚ›ˆÛË˜ Ô˘ ‰ËÌÈÔ˘ÚÁ‹ıËÎ·Ó ÁÈ· ÙËÓ ·Ó¿-
Ù˘ÍË ‰È·ÊÔÚÂÙÈÎÔ‡ Ù‡Ô˘ ÂÊ·ÚÌÔÁÒÓ (fiˆ˜ ÁÈ· ·Ú¿‰ÂÈÁÌ· ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·ÚÌÔ-
ÁÒÓ) [8]. ∆· ¤ÁÁÚ·Ê· ·˘Ù¿ ı· ÌÔÚÔ‡Ó Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ·fi ÙÔ˘˜ ÚÔÁÚ·ÌÌ·ÙÈ-
ÛÙ¤˜ ÁÈ· ÙË ‚ÂÏÙÈÛÙÔÔ›ËÛË ÙË˜ ‰È·‰ÈÎ·Û›·˜ ·Ó¿Ù˘ÍË˜ Î·ıÒ˜ Â›ÛË˜ Î·È ÙËÓ ÂÏ·¯È-
ÛÙÔÔ›ËÛË ÙÔ˘ ¯ÚfiÓÔ˘ Î·È ÎfiÛÙÔ˘˜. 

∏ ÌÂıÔ‰ÔÏÔÁ›· Ô˘ ÚÔÙÂ›ÓÂÙ·È ÛÙËÓ ÂÚÁ·Û›· ·˘Ù‹ ÛÙËÚ›˙ÂÙ·È ÛÙÔ ¤ÁÁÚ·ÊÔ Ù˘Ô-
Ô›ËÛË˜ ISO/IEC 12207, ÙÔ ÔÔ›Ô ÏÂÈÙÔ˘ÚÁÂ› ·ÊÂÓfi˜ ˆ˜ Ô‰ËÁfi˜ ÁÈ· ÙÔÓ Î·ıÔÚÈÛÌfi ÙˆÓ
Ê¿ÛÂˆÓ ·Ó¿Ù˘ÍË˜ ÙÔ˘ ¤ÚÁÔ˘, Î·È ·ÊÂÙ¤ÚÔ˘ ˆ˜ Ô‰ËÁfi˜ ÁÈ· ÙËÓ Ù˘ÔÔ›ËÛË ‰È·‰ÈÎ·-
Û›·˜ ·Ó¿Ù˘ÍË˜ ÏÔÁÈÛÌÈÎÔ‡ [26, 27]. 

∏ ÂÈÏÔÁ‹ ÙÔ˘ ·ÓˆÙ¤Úˆ ÌÔÓÙ¤ÏÔ˘ ¤ÁÈÓÂ ÁÈ· ÙÔ˘˜ ÂÍ‹˜ ÏfiÁÔ˘˜:
ñ §ÂÈÙÔ˘ÚÁÂ› ·ÊÂÓfi˜ ˆ˜ Ô‰ËÁfi˜ ÁÈ· ÙÔÓ Î·ıÔÚÈÛÌfi ÙˆÓ Ê¿ÛÂˆÓ ·Ó¿Ù˘ÍË˜ ÙÔ˘ ¤ÚÁÔ˘

Î·È ·ÊÂÙ¤ÚÔ˘ ˆ˜ Ô‰ËÁfi˜ ÁÈ· ÙËÓ Ù˘ÔÔ›ËÛË ÙË˜ ‰È·‰ÈÎ·Û›·˜ ·Ó¿Ù˘ÍË˜ ÏÔÁÈÛÌÈÎÔ‡.
ñ ∞ÔÙÂÏÂ› ÚfiÙ˘Ô ÙÔ˘ ·ÁÎfiÛÌÈÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ISO Î·È ¤¯ÂÈ ·Ô‰ÂÈ¯ÙÂ› ÛÙËÓ Ú¿-

ÍË Ë ÔÈfiÙËÙ· ÙˆÓ ·Ó·Ù˘ÁÌ¤ÓˆÓ ÂÊ·ÚÌÔÁÒÓ.
ñ ∂Í·ÛÊ·Ï›˙ÂÈ ÙËÓ ÔÈfiÙËÙ· ÙˆÓ ·ÚÂ¯fiÌÂÓˆÓ ˘ËÚÂÛÈÒÓ ÚÔ˜ ÙÔÓ ÂÏ¿ÙË.

™˘ÁÎÂÎÚÈÌ¤Ó·, Ë ÌÂıÔ‰ÔÏÔÁ›· ˘ÏÔÔ›ËÛË˜ ÌÈ·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ Ô˘ ÚÔ-
ÙÂ›ÓÂÙ·È, ·ÎÔÏÔ˘ıÂ› ÌÈ· ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜ ‚·ÛÈÛÌ¤ÓË ÛÙË Û˘ÓÂÚÁ·Û›· Î·È ÙË ÁÚ‹-
ÁÔÚË ‰È·ÌfiÚÊˆÛË ÚˆÙÔÙ‡Ô˘ Î·È ÔÏÔÎÏËÚÒÓÂÙ·È ÛÂ ¤ÍÈ Ê¿ÛÂÈ˜ Î‡ÎÏÔ˘ ˙ˆ‹˜ ÂÊ·Ú-
ÌÔÁÒÓ. √È Ê¿ÛÂÈ˜ ·˘Ù¤˜ ÂÚÈÁÚ¿ÊÔÓÙ·È ·Ú·Î¿Ùˆ Î·È ÂÈÁÚ·ÌÌ·ÙÈÎ¿ Â›Ó·È ÔÈ ÂÍ‹˜:

1. ŒÓ·ÚÍË.
2. ¶ÚÔ‰È·ÁÚ·Ê¤˜.
3. ™¯Â‰È·ÛÌfi˜.
4. ÀÏÔÔ›ËÛË.
5. ŒÏÂÁ¯Ô˜ - ∞Ó·ıÂÒÚËÛË Î·È ∞ÍÈÔÏfiÁËÛË.
6. ¶·Ú¿‰ÔÛË Î·È ∂ÁÎ·Ù¿ÛÙ·ÛË.

¶Ï·›ÛÈÔ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ ‰È·‰ÈÎÙ˘·ÎÒÓ ÂÊ·ÚÌÔÁÒÓ 123



√È ‚·ÛÈÎ¤˜ Î·ÙËÁÔÚ›Â˜ ‰Ú·ÛÙËÚÈfiÙËÙ·˜ ÛÂ Î¿ıÂ ÌÈ· ·fi ÙÈ˜ ¤ÍÈ Ê¿ÛÂÈ˜ ·Ó¿Ù˘ÍË˜
ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘ ‰È·ÌÔÚÊÒÓÔ˘Ó ÙÔÓ ˘Ú‹Ó· ÙË˜ ÌÂıÔ‰ÔÏÔÁ›·˜, Ô˘ ˘ÔÛÙËÚ›˙ÂÙ·È ·fi
Ù· ·Ú·‰Â›ÁÌ·Ù·, Ù· ‰ÔÌÈÎ¿ ‰È·ÁÚ¿ÌÌ·Ù· Î·È Ù· ÚfiÙ˘· ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘. ∏ ÂÈ-
ÛÎfiËÛË Î¿ıÂ Ê¿ÛË˜ ·Ó¿Ù˘ÍË˜ ·ÎÔÏÔ˘ıÂ›Ù·È ·fi ÙÔ ÚÔÛ‰ÈÔÚÈÛÌfi ÙË˜ ¯ÚÔÓÈÎ‹˜
‰È¿ÚÎÂÈ¿˜ ÙË˜, Î·ıÒ˜ Î·È ·fi ÌÈ· Û‡ÓÙÔÌË ÂÚ›ÏË„Ë ·˘Ù‹˜. √È ‰Ú·ÛÙËÚÈfiÙËÙÂ˜ Â-
ÚÈÁÚ¿ÊÔÓÙ·È Î·ıÒ˜ Î·È ÔÈ Û¯ÂÙÈÎÔ› ÛÙfi¯ÔÈ. ∫¿ıÂ ÙÌ‹Ì· Ê¿ÛË˜ ÔÏÔÎÏËÚÒÓÂÙ·È ÌÂ ¤Ó·
Î·Ù¿ÏÔÁÔ ÂÚÁ·ÛÈÒÓ Î·È ¤Ó· ÌË¯·ÓÈÛÌfi ÂÏ¤Á¯Ô˘ ÙˆÓ ··ÈÙ‹ÛÂˆÓ Ô˘ ÂÈ‚Â‚·ÈÒÓÂÈ
fiÙÈ Ô ÛÙfi¯Ô˜ ÁÈ· ÙË Ê¿ÛË ¤¯ÂÈ ÔÏÔÎÏËÚˆıÂ› fiˆ˜ ··ÈÙÂ›Ù·È. ™Â Î¿ıÂ Ê¿ÛË ·Ó·Ê¤ÚÂ-
Ù·È Ô ·ÚÈıÌfi˜ Î·È ÙÔ Â›‰Ô˜ ÙˆÓ ·Ú·‰ÔÙ¤ˆÓ Î·ıÒ˜ Î·È Ë ÂÈı˘ÌËÙ‹ ËÌÂÚÔÌËÓ›· ·-
Ú¿‰ÔÛ‹˜ ÙÔ˘˜.

∞Ó·Ï˘ÙÈÎfiÙÂÚ·, ÙÔ ÚÔÎ·Ù·ÚÎÙÈÎfi Û¯¤‰ÈÔ ÚÔÁÚ¿ÌÌ·ÙÔ˜ ·ÔÙÂÏÂ›Ù·È ·fi ÙÈ˜ ÂÍ‹˜
Ê¿ÛÂÈ˜ [28, 29]:

1. ŒÓ·ÚÍË ¤ÚÁÔ˘

∏ Ê¿ÛË ¤Ó·ÚÍË˜, Â›Ó·È ··Ú·›ÙËÙË ÛÙÔ ÚÔÁÚ·ÌÌ·ÙÈÛÌfi ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ÂÓfi˜ ¤Ú-
ÁÔ˘. √È ‰ÈÂÚÁ·Û›Â˜ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙÔÓ Î·ıÔÚÈÛÌfi ÙË˜ ÁÂÓÈÎ‹˜ ÛÙÚ·ÙËÁÈÎ‹˜ Î·ıÒ˜ Î·È
ÙˆÓ ÌÂÏÏÔÓÙÈÎÒÓ ‰··ÓÒÓ, ÛÂ fiÙÈ ·ÊÔÚ¿ ÙÔ ÚÔ¸ÔÏÔÁÈÛÌfi ÙÔ˘ ¤ÚÁÔ˘. ∂›ÛË˜, ÚÔÛ-
‰ÈÔÚ›˙ÔÓÙ·È ÔÈ ÔÏÈÙÈÎ¤˜ ÂÏ¤Á¯Ô˘ ·ÏÏ·ÁÒÓ ÙÔ˘ ¤ÚÁÔ˘, Ù· ÎÚÈÙ‹ÚÈ· ·Ô‰Ô¯‹˜ Ê¿ÛÂˆÓ
·fi ÙÔÓ ÂÏ¿ÙË Î·È ·ÚÔ˘ÛÈ¿˙ÂÙ·È ¤Ó· ¤ÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ ¤ÚÁÔ˘.

∂ÈÁÚ·ÌÌ·ÙÈÎ¿ Î·Ù¿ ÙË Ê¿ÛË ¤Ó·ÚÍË˜ ÙÔ˘ ¤ÚÁÔ˘, ‰ÈÂÓÂÚÁÔ‡ÓÙ·È ÔÈ ÂÍ‹˜ ÂÚÁ·Û›Â˜:
ñ ÀÏÔÔ›ËÛË Û˘ÓÔÙÈÎ‹˜ ·Ó·ÊÔÚ¿˜ È‰ÂÒÓ Î·È ·Ó·ÁÎÒÓ.
ñ ÀÏÔÔ›ËÛË ÚÔÛ¯Â‰›Ô˘ ÚÔÁÚ·ÌÌ·ÙÈÛÌÔ‡ ·Ó¿Ù˘ÍË˜.
ñ ™¯Â‰È·ÛÌfi˜ ÚÔÎ·Ù·ÚÎÙÈÎÔ‡ Ï¿ÓÔ˘.

2. ¶ÚÔ‰È·ÁÚ·Ê¤˜ 

™Â ·˘Ù‹Ó ÙËÓ Ê¿ÛË ·Ó·Ù‡ÛÛÂÙ·È ÙÔ ¤ÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ ··ÈÙ‹ÛÂˆÓ, Ô˘ Â›Ó·È
‚·ÛÈÛÌ¤ÓÔ ÛÙÔ ÚfiÙ˘Ô ANSI/IEEE Std 830-1984 [°È· ·Ú¿‰ÂÈÁÌ·, Ô ‰È·¯ÂÈÚÈÛÙ‹˜ ÙË˜
ÙÂÏÈÎ‹˜ ÂÊ·ÚÌÔÁ‹˜ ı· ¤¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ·Ó·Ó¤ˆÛË˜ Î·È ÂÈÛ·ÁˆÁ‹˜ ÂÚÈÂ¯ÔÌ¤ÓÔ˘].
¶ÂÚÈÛÛfiÙÂÚÂ˜ ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÙÈ˜ ‰È·‰ÈÎ·Û›Â˜ Ô˘ ı· ·ÎÔÏÔ˘ıÂ› Î·È ÙÔ ÙÚfiÔ ‰ÈÂÎ-
ÂÚ·›ˆÛË˜ ÙˆÓ ÂÚÁ·ÛÈÒÓ ÙÔ˘ ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ‰›ÓÔÓÙ·È ÛÙË 2Ë Ê¿ÛË ·Ó¿Ù˘ÍË˜. ¶·-
ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÚÈÛÌ¤Ó· ·Ú·‰Â›ÁÌ·Ù·, ÛÂ fiÙÈ ·ÊÔÚ¿ Ù· ÎÚÈÙ‹ÚÈ· ¯ÚËÛÙÈÎfiÙËÙ·˜ Î·È
ÚÔÛ‚·ÛÈÌfiÙËÙ·˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜, Ù· ÔÔ›· ·ÔÙÂÏÔ‡Ó Î·È Ì¤ÚÔ˜ ÙË˜ ÔÈÔÙÈÎ‹˜ Û˘Ì-
ÊˆÓ›·˜ ÙÔ˘ ¤ÚÁÔ˘. ∏ ÔÈÔÙÈÎ‹ Û˘ÌÊˆÓ›·, Ô˘ ·ÊÔÚ¿ ÙÈ˜ ÂÈÌ¤ÚÔ˘˜ Ê¿ÛÂÈ˜ ·Ó¿Ù˘ÍË˜
ÙÔ˘ ¤ÚÁÔ˘ ·ÏÏ¿ Î·È ÙË Ì¤ıÔ‰Ô ÂÏ¤Á¯Ô˘ ÚÔÛ‚·ÛÈÌfiÙËÙ·˜ Î·È ¯ÚËÛÙÈÎfiÙËÙ·˜ ÙÔ˘ ÈÛÙÔ-
¯ÒÚÔ˘, ·ÔÙÂÏÂ›Ù·È ·fi ÙÔ ¤ÁÁÚ·ÊÔ ÙÔ˘ ‰ÈÂıÓÔ‡˜ ÔÚÁ·ÓÈÛÌÔ‡ W3C, Web Content
Accessibility Guidelines 1.0 (√‰ËÁ›Â˜ ¶ÚÔÛ‚·ÛÈÌfiÙËÙ·˜ ÌÈ·‰ÈÎÙ˘·ÎÔ‡ ¶ÂÚÈÂ¯ÔÌ¤ÓÔ˘
1.0) [30]. ∆· ÎÚÈÙ‹ÚÈ· ·˘Ù¿ Ï·Ì‚¿ÓÔÓÙ·È ˘fi„Ë Î·Ù¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ Â˘ÚÂÙÈÎÒÓ ÌÂ-
ıfi‰ˆÓ ÂÏ¤Á¯Ô˘ ¯ÚËÛÙÈÎfiÙËÙ·˜ ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘ ·ÏÏ¿ Î·È Î·ı’ fiÏË ÙË ‰È·‰ÈÎ·Û›· ˘ÏÔ-
Ô›ËÛË˜ ÙÔ˘ ¤ÚÁÔ˘ (ÂÊ·ÚÌÔÁ‹ ÛÂ fiÏÂ˜ Û¯Â‰fiÓ ÙÈ˜ Ê¿ÛÂÈ˜ ·Ó¿Ù˘ÍË˜). ∂ÈÁÚ·ÌÌ·ÙÈÎ¿
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Î·Ù¿ ÙË Ê¿ÛË ·Ó¿Ù˘ÍË˜ ÙˆÓ ÚÔ‰È·ÁÚ·ÊÒÓ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ / ¤ÚÁÔ˘, ‰ÈÂÓÂÚÁÔ‡ÓÙ·È ÔÈ
ÂÍ‹˜ ÂÚÁ·Û›Â˜:
ñ ∞Ó¿Ï˘ÛË ¯ÚËÛÙÒÓ (ÚÔÛ‰ÈÔÚÈÛÌfi˜ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ).
ñ °ÂÓÈÎ¤˜ ÚÔ‰È·ÁÚ·Ê¤˜ ¤ÚÁÔ˘.
ñ ŒÏÂÁ¯Ô˜ Î·È ·Ó·ıÂÒÚËÛË Ê¿ÛÂˆ˜ ¤ÚÁÔ˘.

3. ™¯Â‰È·ÛÌfi˜ 

∆Ô Î‡ÚÈÔ ·Ú·‰ÔÙ¤Ô ¤ÁÁÚ·ÊÔ ·˘Ù‹˜ ÙË˜ Ê¿ÛË˜ Â›Ó·È ÙÔ ¤ÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ Û¯Â-
‰È·ÛÌÔ‡, ÙÔ ÔÔ›Ô ÛÙËÚ›˙ÂÙ·È ÛÙÔ ÚfiÙ˘Ô ANSI/IEEE Std 1016-1987 Î·È ÛÙÔ ÔÔ›Ô
ÚÔÛ‰ÈÔÚ›˙ÂÙ·È Ë ·ÓıÚÒÈÓË ‰Ú·ÛÙËÚÈfiÙËÙ· Ô˘ ı· ˘ÔÛÙËÚ›˙ÂÙ·È ·fi ÙÔ ÂÚÈ‚¿ÏÏÔÓ
ÙË˜ ÂÊ·ÚÌÔÁ‹˜. ∫·ıÔÚ›˙ÔÓÙ·È Ù· ÚÔÛ‰ÔÎÒÌÂÓ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙˆÓ ¯ÚËÛÙÒÓ, ·Ú·-
Ù›ıÂÙ·È ÌÂÙ¿ÊÚ·ÛË ÂÈ‰ÈÎÔ‡ ÂÁÁÚ¿ÊÔ˘ ÌÂ ÙÈ˜ √‰ËÁ›Â˜ ¶ÚÔÛ‚·ÛÈÌfiÙËÙ·˜ ‰È·‰ÈÎÙ˘·ÎÔ‡
¶ÂÚÈÂ¯ÔÌ¤ÓÔ˘ (·fi ÙÔ ‰ÈÂıÓ‹ ÔÚÁ·ÓÈÛÌfi Ù˘ÔÔ›ËÛË˜ ‰È·‰ÈÎÙ˘·ÎÔ‡ ÂÚÈÂ¯ÔÌ¤ÓÔ˘
W3C) Î·È ‚¿ÛË ·˘ÙÔ‡ ÂÚÈÁÚ¿ÊÂÙ·È ÌÈ· Ï‡ÛË ÛÙÔ Úfi‚ÏËÌ· ÙÔ˘ Û¯Â‰È·ÛÌÔ‡ ÙˆÓ ÈÛÙÔ-
ÛÂÏ›‰ˆÓ ÙÔ˘ ‰ÈÎÙ˘·ÎÔ‡ ÙfiÔ˘. ¶·Ú·ÏÏ·Á¤˜ Û¯Â‰›Ô˘, ÔÓÔÌ¿˙Ô˘ÌÂ Ù· ÛÎ·ÚÈÊ‹Ì·Ù· Ô˘
ı· ·Ô‰›‰Ô˘Ó ÙË ÌÔÚÊ‹ Î·È ÙÔ ÁÂÓÈÎfi ÛÙÔ›¯ÈÛË ÙÔ˘ ÁÚ·ÊÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Î·È ÙÔ˘
ÂÚÈÂ¯ÔÌ¤ÓÔ˘ ÙˆÓ ÈÛÙÔÛÂÏ›‰ˆÓ. ∂›ÛË˜, ·Ú·‰›‰ÔÓÙ·È ÔÈ ·Ú¯ÈÎ¤˜ ·Ú·ÏÏ·Á¤˜ Û¯Â‰›-
Ô˘ ·ÏÏ¿ Î·È ÔÈ ÙÂÏÈÎ¤˜, ÔÙÈÎ¤˜ ·Ú·ÏÏ·Á¤˜ Û¯Â‰›Ô˘ ÙˆÓ ÈÛÙÔÛÂÏ›‰ˆÓ. ∏ ÌÔÚÊ‹ ÙˆÓ
·Ú·‰ÔÙ¤ˆÓ ÚÔ˚fiÓÙˆÓ ·˘Ù‹˜ ÙË˜ Ê¿ÛÂˆ˜ Â›Ó·È Â›ÙÂ ¤ÁÁÚ·ÊË, Â›ÙÂ „ËÊÈ·Î‹ (ÛÂ CD-
ROM), ˘fi ÙË ÌÔÚÊ‹ ·Ï‹˜ ÔÏ˘ÌÂÛÈÎ‹˜ ÂÊ·ÚÌÔÁ‹˜.

∂ÈÁÚ·ÌÌ·ÙÈÎ¿ Î·Ù¿ ÙË Ê¿ÛË ·Ó¿Ù˘ÍË˜ ÙÔ˘ Û¯Â‰È·ÛÌÔ‡ ÙË˜ ÂÊ·ÚÌÔÁ‹˜, ‰ÈÂÓÂÚ-
ÁÔ‡ÓÙ·È ÔÈ ÂÍ‹˜ ÂÚÁ·Û›Â˜:
ñ ™¯Â‰È·ÛÌfi˜ ‰ÈÂ·ÊÒÓ ¯Ú‹ÛÙË.
ñ ÀÏÔÔ›ËÛË ¯¿ÚÙË ÏÔ‹ÁËÛË˜.
ñ ÀÏÔÔ›ËÛË ÛÎ·ÚÈÊËÌ¿ÙˆÓ (¯ÂÈÚfiÁÚ·Ê·, „ËÊÈ·Î¿).
ñ ÀÏÔÔ›ËÛË ‰È·ÁÚ¿ÌÌ·ÙÔ˜ ÚÔ‹˜ ÏËÚÔÊÔÚ›·˜ Î·È ‰ÔÌ‹˜.

4. ÀÏÔÔ›ËÛË 

™ÙË ‰È¿ÚÎÂÈ· ·˘Ù‹˜ ÙË˜ Ê¿ÛË˜, Ô ¤ÏÂÁ¯Ô˜ ÙˆÓ ·ÏÏ·ÁÒÓ Â›Ó·È ÛËÌ·ÓÙÈÎfi˜, Î·ıÒ˜ Ì¤-
Ûˆ ·˘ÙÔ‡ ‰›ÓÂÙ·È ÌÂÁ¿ÏË ÚÔÛÔ¯‹ ÛÙË ÏÂÙÔÌ¤ÚÂÈ·. ∏ Ù‹ÚËÛË ÙˆÓ ‹‰Ë ‰ÈÂ˘ÎÚÈÓÈÛÌ¤-
ÓˆÓ ÙÂ¯ÓÈÎÒÓ Ù˘¯ÒÓ Î·È ÔÈ ‰È·ÌÔÚÊÒÛÂÈ˜ ÂÏ¤Á¯ÔÓÙ·È Î·È ·Ó·ıÂˆÚÔ‡ÓÙ·È. ∆Ô ˘ÏÈÎfi
Ô˘ ÚfiÎÂÈÙ·È Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ˆ˜ ÂÚÈÂ¯fiÌÂÓÔ ÁÈ· ÙËÓ ÂÊ·ÚÌÔÁ‹ ÔÚÈÛÙÈÎÔÔÈÂ›Ù·È
Î·È ÙÔ Î‡ÚÈÔ ¤ÁÁÚ·ÊÔ Ô˘ ·Ú·‰›‰ÂÙ·È Â›Ó·È Ì›· ÚÔ¤Î‰ÔÛË ÙÔ˘ ¤ÁÁÚ·ÊÔ˘ ÚÔÙ˘Ô-
Ô›ËÛË˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜.

∂ÈÁÚ·ÌÌ·ÙÈÎ¿ Î·Ù¿ ÙË Ê¿ÛË ˘ÏÔÔ›ËÛË˜ ÙË˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜, ‰ÈÂÓÂÚ-
ÁÔ‡ÓÙ·È ÔÈ ÂÍ‹˜ ÂÚÁ·Û›Â˜:
ñ ∞fiÎÙËÛË ˘ÏÈÎÔ‡ (ÂÚÈÂ¯fiÌÂÓÔ).
ñ √ÏÔÎÏ‹ÚˆÛË ÈÛÙÔÛÂÏ›‰ˆÓ (˘ÏÔÔ›ËÛË).
ñ ÀÏÔÔ›ËÛË ÚÔ¤Î‰ÔÛË˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜.
ñ ∞Ó·ıÂÒÚËÛË ÚÔ¸ÔÏÔÁÈÛÌÔ‡ ÙÔ˘ ¤ÚÁÔ˘ (·Ó ÎÚ›ÓÂÙ·È ·Ó·ÁÎ·›Ô).
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5. ŒÏÂÁ¯Ô˜ - ∞Ó·ıÂÒÚËÛË Î·È ·ÍÈÔÏfiÁËÛË 

∞˘Ù‹ Ë Ê¿ÛË ÂÌÊ·Ó›˙ÂÙ·È Î·ı’ fiÏË ÙËÓ Â·Ó·ÏËÙÈÎ‹ ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜, Î·-
ıÒ˜ Î·È ÛÙË ÚÔÙÂÏÂ˘Ù·›· Ê¿ÛË ÙÔ˘ ¤ÚÁÔ˘. ∂›Ó·È ÛËÌ·ÓÙÈÎfi, ÛÙÔ Ù¤ÏÔ˜ Î¿ıÂ Î‡ÎÏÔ˘,
Ó· ÂÍÂÙ¿˙Ô˘ÌÂ ÙË Î·Ù¿ÛÙ·ÛË ÛÙËÓ ÔÔ›· ‚ÚÈÛÎfiÌ·ÛÙÂ, ÌÂ ·˘ÛÙËÚ¿ ÎÚÈÙ‹ÚÈ·, ÚÈÓ ·Ú-
¯›ÛÂÈ Ë ÂfiÌÂÓË Ê¿ÛË. ∆Ô ÚÔ˚fiÓ ÙË˜ Ê¿ÛË˜ ·˘Ù‹˜ Â›Ó·È ÙÔ ¤ÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ Î·È
Î·Ù·ÁÚ·Ê‹˜ ÂÏ¤Á¯ˆÓ.

∂ÈÁÚ·ÌÌ·ÙÈÎ¿ Î·Ù¿ ÙË Ê¿ÛË ·Ó·ıÂÒÚËÛË˜ Î·È ·ÍÈÔÏfiÁËÛË˜, ‰ÈÂÓÂÚÁÔ‡ÓÙ·È ÔÈ
ÂÍ‹˜ ÂÚÁ·Û›Â˜:
ñ ∂Ê·ÚÌÔÁ‹ ÙË˜ ÛÙÚ·ÙËÁÈÎ‹˜ ÂÏ¤Á¯Ô˘.
ñ ∫·Ù·ÁÚ·Ê‹ ÙˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ÙË˜ ‰ÔÎÈÌ‹˜.
ñ ∞ıÚÔÈÛÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ·Ú·¿Óˆ ÂÚÁ·ÛÈÒÓ.

6. ¶·Ú¿‰ÔÛË Î·È ÂÁÎ·Ù¿ÛÙ·ÛË

∆Ô Â›Â‰Ô ˘ÔÛÙ‹ÚÈÍË˜ ÂÏ·ÙÒÓ, ˘ÔÛÙ‹ÚÈÍË˜ ·fi‰ÔÛË˜ Î·È Û˘ÓÙ‹ÚËÛË˜ ÙÔ˘ ¤Ú-
ÁÔ˘ ÔÚÈÛÙÈÎÔÔÈÂ›Ù·È. ∏ ·Ú¿‰ÔÛË ÚÔ˚fiÓÙˆÓ Ù˘ÔÔÈÂ›Ù·È ÌÂ ÙËÓ ˘ÔÁÚ·Ê‹ ÂÓfi˜
Û˘ÌÊˆÓËÙÈÎÔ‡ ·Ô‰Ô¯‹˜ Ô˘ ÂÚÈ¤¯ÂÈ ·Ó·ÊÔÚ¤˜ ÂÈÛÎÔ‹ÛÂˆÓ ÁÈ· Î¿ıÂ ¤Ó· ·fi Ù·
Î·Ù·ÙÂıÂÈÌ¤Ó· ¤ÁÁÚ·Ê· ÙˆÓ ÂÚ·ÛÌ¤ÓˆÓ Ê¿ÛÂˆÓ Î·ıÒ˜ Î·È Ì›· ÙÂÏÈÎ‹ ·Ó·ÊÔÚ¿ ÛÂ
fiÛ· ¤¯Ô˘Ó Á›ÓÂÈ. ™˘ÛÙ‹ÓÂÙ·È ·Ó·ıÂÒÚËÛË ÙË˜ ÁÂÓÈÎ‹˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÙÔ˘ ¤ÚÁÔ˘ ÌÂ
‰ÈÔÚıˆÙÈÎ¤˜ ÂÓ¤ÚÁÂÈÂ˜, ·Ó ·˘Ùfi ÎÚÈıÂ› ·Ó·ÁÎ·›Ô. ∆¤ÏÔ˜, Î·Ù·Ù›ıÂÙ·È Î·È ÙÔ ÔÚÈÛÙÈÎfi
¤ÁÁÚ·ÊÔ ÚÔÙ˘ÔÔ›ËÛË˜ ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘, ÙÔ˘ ÔÔ›Ô˘ Ë ˘ÏÔÔ›ËÛË ‚·Û›˙ÂÙ·È ÛÙË ÚÔ-
¤Î‰ÔÛË ÙÔ˘ ¤ÁÁÚ·ÊÔ˘ ÚÔÙ˘ÔÔ›ËÛË˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Î·ıÒ˜ Î·È ÛÙÔ ¤ÁÁÚ·ÊÔ ÂÚÈ-
ÁÚ·Ê‹˜ Î·È Î·Ù·ÁÚ·Ê‹˜ ÂÏ¤Á¯ˆÓ. ∂ÈÁÚ·ÌÌ·ÙÈÎ¿ Î·Ù¿ ÙË Ê¿ÛË ·Ú¿‰ÔÛË˜ Î·È ÂÊ·Ú-
ÌÔÁ‹˜ ÙÔ˘ ¤ÚÁÔ˘, ‰ÈÂÓÂÚÁÔ‡ÓÙ·È ÔÈ ÂÍ‹˜ ÂÚÁ·Û›Â˜:
ñ ÀÏÔÔ›ËÛË ÂÁÁÚ¿ÊÔ˘ ¤Î‰ÔÛË˜ (ÙÂÎÌËÚ›ˆÛË, ÚÔÙ˘ÔÔ›ËÛË).
ñ ÀÏÔÔ›ËÛË ÂÁÁÚ¿ÊÔ˘ ¤Î‰ÔÛË˜ ÙÂÏÈÎ‹˜ ÂÚÈÁÚ·Ê‹˜ Ê¿ÛÂˆÓ ÙÔ˘ ¤ÚÁÔ˘.
ñ ¶·ÎÂÙ¿ÚÈÛÌ· ÙË˜ ÂÊ·ÚÌÔÁ‹˜.
ñ ∂ÁÎ·Ù¿ÛÙ·ÛË - ¤Î‰ÔÛË ÛÙÔ ‰È·‰›ÎÙ˘Ô.
ñ ∞Ô‰Ô¯‹ ÙÔ˘ ¤ÚÁÔ˘ ·fi ÙÔ˘˜ ÂÏ¿ÙÂ˜.

∆· ¤ÁÁÚ·Ê· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ·Ú·Î¿Ùˆ ¶›Ó·ÎÂ˜ 1, 2 Î·È 3:
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¶›Ó·Î·˜ 1:

ŒÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ ¤ÚÁÔ˘ (¤Ó·ÚÍË ¤ÚÁÔ˘)

∆›ÙÏÔ˜ ŒÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ ¤ÚÁÔ˘ (¤Ó·ÚÍË ¤ÚÁÔ˘)

¶ÂÚÈÁÚ·Ê‹ ¶ÂÚÈ¤¯ÂÈ ÙÔÓ ·ÚÈıÌfi ‚ËÌ¿ÙˆÓ Ô˘ Ú¤ÂÈ Ó· ·ÎÔÏÔ˘ıËıÔ‡Ó ÁÈ· ÙËÓ ÔÏÔÎÏ‹ÚˆÛË ÌÈ·˜ ‰È·-
‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ Î·ıÒ˜ Î·È Ì›· Û‡ÓÙÔÌË ÂÚÈÁÚ·Ê‹ ÙÔ˘˜

∆Ì‹Ì·Ù· 1. ∂ÈÛ·ÁˆÁ‹

¶Â‰›· ∆›ÙÏÔ˜ ™ÎÔfi˜ - ¶ÂÚÈÁÚ·Ê‹

1.1 ™ÎÔfi˜ ñ ¶ÂÚÈÁÚ·Ê‹ ÙË˜ ÌÂıÔ‰ÔÏÔÁ›·˜ Ô˘ ı·
·ÎÔÏÔ˘ıËıÂ› 

ñ ∞Â˘ı‡ÓÂÙ·È ÛÂ fiÏÔ˘˜ ÙÔ˘˜ 
ÂÌÏÂÎfiÌÂÓÔ˘˜

1.2 °ÂÓÈÎ‹ ÕÔ„Ë ¶ÂÚÈÁÚ·Ê‹ ÙÔ˘ ÙÂÏÈÎÔ‡ ¤ÚÁÔ˘ Ô˘ 
ÚfiÎÂÈÙ·È Ó· ˘ÏÔÔÈËıÂ›

2. °ÂÓÈÎ‹ ÂÚÈÁÚ·Ê‹ ¶ÂÚÈÁÚ¿ÊÂÙ·È Ë ÌÂıÔ‰ÔÏÔÁ›· ·Ó¿Ù˘ÍË˜ Ô˘ ÂÊ·ÚÌfi˙ÂÙ·È 
ÁÈ· ÙËÓ ˘ÏÔÔ›ËÛË ÙÔ˘ ¤ÚÁÔ˘, Î·ıÒ˜ Î·È ÔÈ ÂÈÌ¤ÚÔ˘˜ ÂÚÁ·Û›Â˜ 
ÙˆÓ Ê¿ÛÂˆÓ ·Ó¿Ù˘ÍË˜

2.1 ¶ÂÚÈÁÚ·Ê‹ ∞Ó·Ê¤ÚÂÙ·È ÙÔ ÚfiÙ˘Ô ÛÙÔ ÔÔ›Ô
ÌÂıÔ‰ÔÏÔÁ›·˜ ÛÙËÚÈ˙fiÌ·ÛÙÂ ÁÈ· ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙË˜
·Ó¿Ù˘ÍË˜ ÌÂıÔ‰ÔÏÔÁ›·˜ (ISO/IEC 12207) Î·ıÒ˜ 

Î·È Ì›· Û‡ÓÙÔÌË ÂÚÈÁÚ·Ê‹ ÙË˜

2.2 ¶ÚÔÁÚ·Ì- √ ÚÔÁÚ·ÌÌ·ÙÈÛÌfi˜ ÙË˜ ÌÂıÔ‰ÔÏÔÁ›·˜
Ì·ÙÈÛÌfi˜ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÈ˜ ÂÍ‹˜ ÂÓfiÙËÙÂ˜:
·Ó¿Ù˘ÍË˜ ñ ∫·ıÔÚÈÛÌfi˜ ÙË˜ °ÂÓÈÎ‹˜ ™ÙÚ·ÙËÁÈÎ‹˜
ÙÔ˘ ¤ÚÁÔ˘ ñ ªÂÏÏÔÓÙÈÎ¤˜ ‰·¿ÓÂ˜

ñ ¶ÔÏÈÙÈÎ‹ ÂÏ¤Á¯Ô˘ ·ÏÏ·ÁÒÓ
ñ ¶ÚÔÎ·Ù·ÚÎÙÈÎfi Û¯¤‰ÈÔ ÚÔÁÚ¿ÌÌ·ÙÔ˜

4. ¶·Ú·ÚÙ‹Ì·Ù· ¢È¿ÊÔÚ· ‰È·ÁÚ¿ÌÌ·Ù· Î·È ˘ÏÈÎfi Ô˘ ı· ‚ÔËı‹ÛÂÈ ÙÔÓ ÂÏ¿ÙË 
Ó· ¤¯ÂÈ Ì›· ÏËÚ¤ÛÙÂÚË ÂÈÎfiÓ· ÁÈ· ÙÔ Û‡ÓÔÏÔ ÙÔ˘ ¤ÚÁÔ˘ 
Ô˘ ÚfiÎÂÈÙ·È Ó· ˘ÏÔÔÈËıÂ›

5. µÈ‚ÏÈÔÁÚ·Ê›·
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¶›Ó·Î·˜ 2: ŒÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ ··ÈÙ‹ÛÂˆÓ (ÚÔ‰È·ÁÚ·Ê¤˜)

∆›ÙÏÔ˜ ŒÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ ··ÈÙ‹ÛÂˆÓ (ÚÔ‰È·ÁÚ·Ê¤˜)

¶ÂÚÈÁÚ·Ê‹ ¶ÂÚÈ¤¯ÂÈ ÙÈ˜ ··ÈÙ‹ÛÂÈ˜ Ô˘ ˘¿Ú¯Ô˘Ó ·fi ÙÔ˘˜ ¯Ú‹ÛÙÂ˜, ‚·ÛÈÛÌ¤ÓÂ˜ ÛÙË ‰È·ı¤ÛÈÌË 
ÙÂ¯ÓÔÏÔÁ›· ÙÔ˘ ÂÏ¿ÙË (ÌË¯·ÓÔÏÔÁÈÎfi˜ ÂÍÔÏÈÛÌfi˜, ÁÓÒÛÂÈ˜ ÏËÚÔÊÔÚÈÎ‹˜) ·ÏÏ¿ 
Î·È ÛÙÔ Úfi‚ÏËÌ· ÙÔ ÔÔ›Ô Î·ÏÔ‡Ì·ÛÙÂ Ó· ÂÈÏ‡ÛÔ˘ÌÂ

∆Ì‹Ì·Ù· 1. ∂ÈÛ·ÁˆÁ‹

¶Â‰›· ∆›ÙÏÔ˜ ™ÎÔfi˜ - ¶ÂÚÈÁÚ·Ê‹

1.1 ™ÎÔfi˜ ñ ¶ÚÔÛ‰ÈÔÚÈÛÌfi˜ fiÏˆÓ ÙˆÓ ·Ó·ÁÎÒÓ 
Î·Ù¿ ÙÚfiÔ Î·Ù·ÓÔËÙfi, Û·Ê‹, Ï‹ÚË, 
Û˘ÓÂ‹ Î·È Â·ÏËıÂ‡ÛÈÌÔ 

ñ ∞Â˘ı‡ÓÂÙ·È ÛÂ fiÏÔ˘˜ 
ÙÔ˘˜ ÂÌÏÂÎfiÌÂÓÔ˘˜ 

1.2 °ÂÓÈÎ‹ ÕÔ„Ë ¶ÂÚÈÁÚ·Ê‹ ÙˆÓ ··ÈÙ‹ÛÂˆÓ ÙÔ˘ ¤ÚÁÔ˘ 
Ô˘ ÚfiÎÂÈÙ·È Ó· ˘ÏÔÔÈËıÂ›

1.3 √ÚÈÛÌÔ›, ¶ÂÚÈÁÚ·Ê‹ ‰˘ÛÓfiËÙË˜ ÔÚÔÏÔÁ›·˜,
∞ÎÚˆÓ‡ÌÈ· ·ÎÚˆÓ‡ÌÈˆÓ Î·È Û˘ÓÙÔÌÔÁÚ·ÊÈÒÓ
Î·È ™˘ÓÙÔÌÔ- Ô˘ Â›Ó·È ··Ú·›ÙËÙ· ÁÈ· ÙË Û‡ÓÙ·ÍË
ÁÚ·Ê›Â˜ ÙÔ˘ ÂÁÁÚ¿ÊÔ˘

1.4 ∞Ó·ÊÔÚ¤˜ ∏ ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓË ‚È‚ÏÈÔÁÚ·Ê›·

1.5 ∂ÈÛÎfiËÛË ∞Ó·ÛÎfiËÛË ÙÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘ 
ÙÔ˘ ÂÁÁÚ¿ÊÔ˘ Î·È ·Ó·ÊÔÚ¿ ÛÙÔÓ ÙÚfiÔ 
˘ÏÔÔ›ËÛ‹˜ ÙÔ˘

2. °ÂÓÈÎ‹ ÂÚÈÁÚ·Ê‹ ¶·Ú¤¯ÂÈ Ì›· ÂÈÛÎfiËÛË ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ Î·È ÂÚÈÔÚÈÛÌÒÓ 
ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘, Ô ÔÔ›Ô˜ ÚfiÎÂÈÙ·È Ó· ·Ó·Ù˘¯ıÂ›

2.1 ¶ÚÔÔÙÈÎ‹ √ ÏfiÁÔ˜ ÁÈ· ÙÔÓ ÔÔ›Ô ı· ˘ÏÔÔÈ‹ÛÔ˘ÌÂ
ÚÔ˚fiÓÙÔ˜ ÙËÓ ÂÊ·ÚÌÔÁ‹, Ô˘ ·Â˘ı‡ÓÂÙ·È Î·È ÔÈÂ˜

ı· Â›Ó·È ÔÈ ˘ËÚÂÛ›Â˜ Ô˘ ı· ·Ú¤¯ÂÈ

2.2 §ÂÈÙÔ˘ÚÁ›Â˜ ∞Ó·ÊÔÚ¿ ÙˆÓ ˘ËÚÂÛÈÒÓ ÚÔ˜ ÙÔ˘˜
ÙÔ˘ ÚÔ˚fiÓÙÔ˜ ÂÌÏÂÎfiÌÂÓÔ˘˜ ¯Ú‹ÛÙÂ˜

2.3 Ã·Ú·ÎÙË- ¶ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙˆÓ ¯ÚËÛÙÒÓ ÛÂ fiÙÈ
ÚÈÛÙÈÎ¿ ·ÊÔÚ¿ ÙËÓ ËÏÈÎ›· ÙÔ˘˜, ÙˆÓ ÏfiÁˆÓ Ô˘ 
¯ÚËÛÙÒÓ ı· Î¿ÓÔ˘Ó ¯Ú‹ÛË ÙË˜ Û˘ÁÎÂÎÚÈÌ¤ÓË˜ 

ÂÊ·ÚÌÔÁ‹˜ Î·ıÒ˜ Î·È ÙÔ ˘ÏÈÎfi 
Ô˘ ı· ¤¯Ô˘Ó ÛÙË ‰È¿ıÂÛ‹ ÙÔ˘˜

2.4 °ÂÓÈÎÔ› ¶·Ú·‰Ô¯¤˜ Î·È ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙˆÓ
ÂÚÈÔÚÈÛÌÔ› ··Ú·›ÙËÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙÔ˘ ‰È·ı¤-

ÛÈÌÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·ÏÏ¿ Î·È ÙˆÓ ¯ÚËÛÙÒÓ

3. ∂È‰ÈÎ¤˜ ¶·Ú¤¯ÂÈ Ì›· ÂÚÈÁÚ·Ê‹ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘, 
··ÈÙ‹ÛÂÈ˜ ÙˆÓ ÂÈÛfi‰ˆÓ, ÙˆÓ ÂÍfi‰ˆÓ Î·ıÒ˜ Î·È ÏÂÙÔÌÂÚÂÈÒÓ 

Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ ÂÂÍÂÚÁ·Û›· ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ
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¶›Ó·Î·˜ 3: ŒÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ Û¯Â‰›Ô˘ (Û¯Â‰È·ÛÌfi˜)

∆›ÙÏÔ˜ ŒÁÁÚ·ÊÔ ÂÚÈÁÚ·Ê‹˜ Û¯Â‰›Ô˘ (Û¯Â‰È·ÛÌfi˜)

¶ÂÚÈÁÚ·Ê‹ ¶ÂÚÈ¤¯ÂÈ ÙÔÓ ÙÚfiÔ Û¯Â‰È·ÛÌÔ‡ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Î·È ·Â˘ı‡ÓÂÙ·È ÛÙÔÓ ÂÏ¿ÙË Î·ıÒ˜ Î·È
ÛÙÔÓ ÌÂÏÏÔÓÙÈÎfi ÚÔÁÚ·ÌÌ·ÙÈÛÙ‹ Ô˘ ı· ·Ó·Ï¿‚ÂÈ ÙË ‚ÂÏÙ›ˆÛ‹ ÙË˜. ∆Ô ÂÚÈÂ¯fiÌÂÓfi ÙÔ˘
ÌÔÚÂ› Ó· Á›ÓÂÈ Â‡ÎÔÏ· Î·Ù·ÓÔËÙfi ·fi Î¿ÔÈÔÓ Ô˘ ‰ÂÓ ¤¯ÂÈ È‰È·›ÙÂÚÂ˜ ÁÓÒÛÂÈ˜ ÏËÚÔÊÔÚÈ-
Î‹˜ Î·È ·Ú¿ÏÏËÏ· ·Ú¤¯ÂÈ ÙËÓ ··Ú·›ÙËÙË ÙÂ¯ÓÈÎ‹ ·Ó¿Ï˘ÛË ÁÈ· ÙËÓ ÂÍ¤ÏÈÍË ÙË˜ ÂÊ·ÚÌÔÁ‹˜

∆Ì‹Ì·Ù· 1. ∂ÈÛ·ÁˆÁ‹

¶Â‰›· ∆›ÙÏÔ˜ ™ÎÔfi˜ - ¶ÂÚÈÁÚ·Ê‹

1.1 ™ÎÔfi˜ ñ ¶ÚÔÛ‰ÈÔÚÈÛÌfi˜ fiÏˆÓ ÙˆÓ Û¯Â‰È·ÛÌÔ‡ 
Î·Ù¿ ÙÚfiÔ Î·Ù·ÓÔËÙfi, Û·Ê‹, Ï‹ÚË, 
Û˘ÓÂ‹ Î·È Â·ÏËıÂ‡ÛÈÌÔ 

ñ ∞Â˘ı‡ÓÂÙ·È ÛÂ fiÏÔ˘˜ ÙÔ˘˜ 
ÂÌÏÂÎfiÌÂÓÔ˘˜ 

1.2 °ÂÓÈÎ‹ ÕÔ„Ë ¶ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘ 
ÙÔ˘ ÂÁÁÚ¿ÊÔ˘ Û¯Â‰È·ÛÌÔ‡

1.3 √ÚÈÛÌÔ›, ¶ÂÚÈÁÚ·Ê‹ ‰˘ÛÓfiËÙË˜ ÔÚÔÏÔÁ›·˜,
∞ÎÚˆÓ‡ÌÈ· ·ÎÚˆÓ‡ÌÈˆÓ Î·È Û˘ÓÙÔÌÔÁÚ·ÊÈÒÓ
Î·È ™˘ÓÙÔÌÔ- Ô˘ Â›Ó·È ··Ú·›ÙËÙ· ÁÈ· ÙË Û‡ÓÙ·ÍË 
ÁÚ·Ê›Â˜ ÙÔ˘ ÂÁÁÚ¿ÊÔ˘

1.4 ∞Ó·ÊÔÚ¤˜ ∏ ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓË ‚È‚ÏÈÔÁÚ·Ê›·

1.5 ∂ÈÛÎfiËÛË ∞Ó·ÛÎfiËÛË ÙÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘ 
ÙÔ˘ ÂÁÁÚ¿ÊÔ˘ Î·È ·Ó·ÊÔÚ¿ ÛÙÔ ÙÚfiÔ 
˘ÏÔÔ›ËÛ‹˜ ÙÔ˘

2. °ÂÓÈÎ‹ ÂÚÈÁÚ·Ê‹ ¶·Ú¤¯ÂÈ Ì›· ÂÈÛÎfiËÛË ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ Î·È ÂÚÈÔÚÈÛÌÒÓ ÙÔ˘
ÈÛÙÔ¯ÒÚÔ˘, Ô ÔÔ›Ô˜ ÚfiÎÂÈÙ·È Ó· ·Ó·Ù˘¯ıÂ›

3.1 §ÂÈÙÔ˘ÚÁÈÎ¤˜ ∞Ó·ÊÔÚ¿ ÛÙÔ Û‡ÓÔÏÔ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ 
∞·ÈÙ‹ÛÂÈ˜ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ Ô˘ ÚfiÎÂÈÙ·È 

Ó· ·Ó·Ù˘¯ıÂ›

3.2 ∞·ÈÙ‹ÛÂÈ˜ ∫·Ù·ÁÚ·Ê‹ ··ÈÙ‹ÛÂˆÓ ÙÂÏÈÎÒÓ ¯ÚËÛÙÒÓ
∂ÍˆÙÂÚÈÎÒÓ ÁÈ· ÙÔÓ ÙÚfiÔ ·ÏÏËÏÂ›‰Ú·ÛË˜
¢ÈÂ·ÊÒÓ ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹

3.3 π‰ÈÒÌ·Ù· ∞·Ú·›ÙËÙÂ˜ ÚÔ¸Ôı¤ÛÂÈ˜ Î·È 
¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Ô˘ ı·
·Ó·Ù˘¯ıÂ›. πÎ·ÓÔÔÈÔ‡Ó fiÏ· Ù· ÎÚÈÙ‹ÚÈ· 
·Ó¿Ù˘ÍË˜ ÂÓfi˜ ÔÏÔÎÏËÚˆÌ¤ÓÔ˘ 
Û˘ÛÙ‹Ì·ÙÔ˜

4. ¶·Ú·ÚÙ‹Ì·Ù· √ÚÁ·ÓÔÁÚ¿ÌÌ·Ù· ÂÚÈÁÚ·Ê‹˜ ÙË˜ ‰ÔÌ‹˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Î·È ˘ÏÈÎfi
Ô˘ ÚfiÎÂÈÙ·È Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ÁÈ· ÙËÓ ÔÚıfiÙÂÚË ÔÏÔÎÏ‹ÚˆÛË
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2.1 ¶ÂÚÈÁÚ·Ê‹ ¢È·¯ˆÚÈÛÌfi˜ ÙÔ˘ ÎÒ‰ÈÎ· ÙË˜ ÂÊ·ÚÌÔÁ‹˜
·ÔÛ‡ÓıÂÛË˜ ÛÂ ÙÌ‹Ì·Ù· ‚¿ÛÂÈ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ 
‰˘Ó·ÌÈÎÒÓ Ô˘ ÂÎÙÂÏÔ‡ÓÙ·È
ÈÛÙÔÛÂÏ›‰ˆÓ

2.2 ¶ÂÚÈÁÚ·Ê‹ ¢È·¯ˆÚÈÛÌfi˜ ÙÔ˘ ÎÒ‰ÈÎ· ÙË˜ ÂÊ·ÚÌÔÁ‹˜
·ÔÛ‡ÓıÂÛË˜ ÛÂ ÙÌ‹Ì·Ù· ‚¿ÛÂÈ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ
ÈÛÙÔÛÂÏ›‰ˆÓ Ô˘ ÂÎÙÂÏÔ‡ÓÙ·È
‰È·¯Â›ÚÈÛË˜

3. ™¯¤‰ÈÔ ‰Â‰ÔÌ¤ÓˆÓ ¶·Ú¤¯ÂÈ Ì›· ÂÚÈÁÚ·Ê‹ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ ÙÔ˘ ÈÛÙÔ¯ÒÚÔ˘, 
ÙˆÓ ÂÈÛfi‰ˆÓ, ÙˆÓ ÂÍfi‰ˆÓ Î·ıÒ˜ Î·È ÏÂÙÔÌÂÚÂÈÒÓ 
Ô˘ ·ÊÔÚÔ‡Ó ÙËÓ ÂÂÍÂÚÁ·Û›· ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ

3.1 ∞Ú¯Â›· Î·È ‚¿- ¢È·¯Â›ÚÈÛË ·Ú¯Â›ˆÓ Î·È Ë Û¯¤ÛË ÙÔ˘˜
ÛÂÈ˜ ‰Â‰ÔÌ¤ÓˆÓ ÌÂ ÙË ‚¿ÛË ‰Â‰ÔÌ¤ÓˆÓ ÙË˜ ÂÊ·ÚÌÔÁ‹˜

(·Ôı‹ÎÂ˘ÛË ·Ú¯Â›ˆÓ Î·È ÏËÚÔÊÔÚÈÒÓ 
Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ·˘Ù¿)

3.2 ¢ÔÌ¤˜ ∞Ó¿Ï˘ÛË ÙË˜ ‚¿ÛË˜ ‰Â‰ÔÌ¤ÓˆÓ 
‰Â‰ÔÌ¤ÓˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÂ› Ë ÂÊ·ÚÌÔÁ‹

4. ™¯¤‰ÈÔ ∞ÔÙÂÏÂ› Û˘Ó¤¯ÂÈ· ÙË˜ ÂÓfiÙËÙ·˜ [2] ·Ó·Ï‡ÔÓÙ·˜ ÛÂ ‚¿ıÔ˜ ÙÈ˜
πÛÙÔÛÂÏ›‰ˆÓ ÏÂÈÙÔ˘ÚÁ›Â˜ ÙˆÓ ÙÌËÌ¿ÙˆÓ Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÂ ·˘Ù‹ ÌÂ ÙÚfiÔ 

fiÛÔ ÙÔ ‰˘Ó·Ùfi Î·Ù·ÓÔËÙfi

4.1 ™¯¤‰ÈÔ ∞Ó¿Ï˘ÛË ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ
‰˘Ó·ÌÈÎÒÓ ÙË˜ ·Ú·ÁÚ¿ÊÔ˘ [2.1]
ÈÛÙÔÛÂÏ›‰ˆÓ

4.2 ™¯¤‰ÈÔ ∞Ó¿Ï˘ÛË ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ
ÈÛÙÔÛÂÏ›‰ˆÓ ÙË˜ ·Ú·ÁÚ¿ÊÔ˘ [2.2]
‰È·¯Â›ÚÈÛË˜

5. ¶ÂÚÈÁÚ·Ê‹ ¶ÂÚÈÁÚ¿ÊÂÙ·È ÌÂ ÙÚfiÔ fiÛÔ ÙÔ ‰˘Ó·Ùfi ÈÔ Î·Ù·ÓÔËÙfi ÎÒ‰ÈÎ·˜ 
‰ÈÂ·ÊÒÓ Ô˘ ‰ÔÌÂ› ÙÈ˜ ‰ÈÂ·Ê¤˜ ÙÔ˘ Û˘ÛÙ‹Ì·Ùfi˜ Ì·˜.
ÈÛÙÔ¯ÒÚÔ˘ ∞ÔÙÂÏÂ› Û˘ÌÏ‹ÚˆÌ· ÙË˜ ÂÓfiÙËÙ·˜ [4].

5.1 ¶ÂÚÈÁÚ·Ê‹ ∞Ó·ÊÔÚ¿ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ ÙÔ˘ ÎÒ‰ÈÎ·
‰ÈÂ·ÊÒÓ Ô˘ Û˘Óı¤ÙÂÈ ÙÈ˜ ‰ÈÂ·Ê¤˜
‰˘Ó·ÌÈÎÒÓ ÙˆÓ ‰˘Ó·ÌÈÎÒÓ ÈÛÙÔÛÂÏ›‰ˆÓ
ÈÛÙÔÛÂÏ›‰ˆÓ

5.2 ¶ÂÚÈÁÚ·Ê‹ ∞Ó·ÊÔÚ¿ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ ÙÔ˘ ÎÒ‰ÈÎ·
‰ÈÂ·ÊÒÓ Ô˘ Û˘Óı¤ÙÂÈ ÙÈ˜ ‰ÈÂ·Ê¤˜
ÈÛÙÔÛÂÏ›‰ˆÓ ÙˆÓ ÈÛÙÔÛÂÏ›‰ˆÓ ‰È·¯Â›ÚÈÛË˜
‰È·¯Â›ÚÈÛË˜

6. £¤Ì·Ù· ∞Ó¿Ï˘ÛË ÙˆÓ ıÂÌ¿ÙˆÓ ·ÛÊ¿ÏÂÈ·˜ fiˆ˜ ·˘Ù¿ ÚÔ¤Î˘„·Ó Î·Ù¿
·ÛÊ¿ÏÂÈ·˜ ÙË ‰È¿ÚÎÂÈ· ·Ó¿Ù˘ÍË˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜. √È ˘ÔÂÓfiÙËÙÂ˜ ÂÚÈ¤¯Ô˘Ó 
ÈÛÙÔ¯ÒÚÔ˘ ÙÈ˜ Î·ÙËÁÔÚ›Â˜ ÙˆÓ ÙÌËÌ¿ÙˆÓ ÙË˜ ÂÊ·ÚÌÔÁ‹˜, ÁÈ· ÙÈ˜ ÔÔ›Â˜ ‹Ù·Ó 

··Ú·›ÙËÙË Ë ÂÍ·ÛÊ¿ÏÈÛË ÙË˜ ·ÎÂÚ·ÈfiÙËÙ·˜ Î·È ÙË˜ ·ÛÊ·ÏÔ‡˜ ¯Ú‹-
ÛË˜ ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ
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4. ™˘ÌÂÚ¿ÛÌ·Ù·

∆Ô ‰È·‰›ÎÙ˘Ô ¤‰ˆÛÂ Ó¤Â˜ ‰˘Ó·ÙfiÙËÙÂ˜ ‰ËÌÈÔ˘ÚÁ›·˜, Î·ıÔ‰‹ÁËÛË˜ Î·È Â›ÙÂ˘ÍË˜ ‰È·-
ÊÔÚÔÔ›ËÛË˜, ÛÙÔ ÙÔÌ¤· ˆÓ ÂÈ¯ÂÈÚ‹ÛÂˆÓ. ∏ ÏËıÒÚ· ÂÚÁ·ÏÂ›ˆÓ Î·È ÙÂ¯ÓÔÏÔÁÈÒÓ Ô˘
ÌÔÚÔ‡Ó Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ÁÈ· ÙË ÁÚ‹ÁÔÚË ·Ó¿Ù˘ÍË Î·È Â¤ÎÙ·ÛË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ,
·ÔÙÂÏÔ‡Ó ¤Ó· Û˘ÁÎÚÈÙÈÎfi ÏÂÔÓ¤ÎÙËÌ· ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘. ∂ÈÏ¤ÔÓ, Ë ·Ó¿Ù˘ÍË ÂÊ·ÚÌÔ-
ÁÒÓ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ ·Ó¿ÁÎË ÁÈ· ÙË ‚¤ÏÙÈÛÙË ¯Ú‹ÛË ÙÔ˘ ¯ÚfiÓÔ˘
ˆ˜ Î·ıÔÚÈÛÙÈÎÔ‡ ·Ú¿ÁÔÓÙ· ÁÈ· ÙËÓ ÂÈÙ˘¯›·. ™Â ¤Ó· ÂÚÈ‚¿ÏÏÔÓ fiÔ˘ Ë ·ÓÙ·ÁˆÓÈÛÙÈ-
ÎfiÙËÙ· ÙˆÓ ÚÔ˚fiÓÙˆÓ ÂÍ·ÚÙ¿Ù·È ¿ÌÂÛ· ·fi ÙË ÁÚ‹ÁÔÚË ·fiÎÚÈÛË ÙÔ˘˜ ÛÙÈ˜ ·Ó¿ÁÎÂ˜
ÙˆÓ ÂÏ·ÙÒÓ ÙÔ˘˜, Ë ÔÏÔÎÏ‹ÚˆÛË fiÏˆÓ ÙˆÓ ··ÈÙ‹ÛÂˆÓ Ì›·˜ ÂÈ¯Â›ÚËÛË˜ Î·È Ë ·ÚÔ¯‹
ÙË˜ Ì¤ÁÈÛÙË˜ ‰˘Ó·Ù‹˜ ·Í›·˜ ÛÙÔÓ ÂÏ¿ÙË Â›Ó·È ÙÔ Î‡ÚÈÔ Ì¤ÏËÌ· ÂÓfi˜ ÚÔÁÚ·ÌÌ·ÙÈÛÙ‹.

ŸÌˆ˜, ÙÔ Û‡ÓËıÂ˜ ·›ÙËÌ· ÙˆÓ ÂÏ·ÙÒÓ, ÁÈ· ÌÂ›ˆÛË ÙÔ˘ ¯ÚfiÓÔ˘ ˘ÏÔÔ›ËÛË˜, ı¤ÙÂÈ
ÛÂ ‰Â‡ÙÂÚË ÌÔ›Ú· ÛÙÔÈ¯Â›· Ô˘ ıÂˆÚÔ‡ÓÙ·È ‚·ÛÈÎ¿ ÁÈ· ÙËÓ ÂÈÙ˘¯›· ÌÈ·˜ ÂÊ·ÚÌÔÁ‹˜
ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô fiˆ˜ Â›Ó·È Ë ¯ÚËÛÙÈÎfiÙËÙ· ÙˆÓ ‰ÈÂ·ÊÒÓ Î·È ÙˆÓ ·ÚÂ¯fiÌÂÓˆÓ ÂÚ-
Á·ÏÂ›ˆÓ ÛÙÔÈ¯Â›· Ô˘ Ô‰ËÁÔ‡Ó ÔÏÏ¤˜ ÊÔÚ¤˜ ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÌË ÔÈÔÙÈÎÒÓ ·ÔÙÂÏÂ-
ÛÌ¿ÙˆÓ ·fi ÙÔ˘˜ ÚÔÁÚ·ÌÌ·ÙÈÛÙ¤˜. °È· ÙË ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ¯ÚËÛÙÈÎÔ‡ Î·È ÔÏÔÎÏËÚˆ-
Ì¤ÓÔ˘ ÚÔÁÚ¿ÌÌ·ÙÔ˜ ÁÈ· ÙÔ ‰È·‰›ÎÙ˘Ô, Â›Ó·È ··Ú·›ÙËÙÔ˜ Ô ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙˆÓ ÏÂÈ-
ÙÔ˘ÚÁÈÎÒÓ ··ÈÙ‹ÛÂˆÓ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Ô˘ ÚfiÎÂÈÙ·È Ó· ·Ó·Ù‡ÍÔ˘ÌÂ.

√È Î‡ÚÈÔÈ ÛÙfi¯ÔÈ ÙË˜ ÂÚÁ·Û›·˜ ‹Ù·Ó ·ÊÂÓfi˜ Ó· ‰ÔıÂ› Ë ‰˘Ó·ÙfiÙËÙ· ÛÙÔÓ ˘Â‡ı˘ÓÔ
·Ó¿Ù˘ÍË˜ Ì›·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ Ó· ÚÔÛ‰ÈÔÚ›ÛÂÈ ÌÂ Â˘ÎÔÏfiÙÂÚÔ, Ù·¯‡ÙÂÚÔ
·ÏÏ¿ Î·È Î·Ï‡ÙÂÚÔ ÙÚfiÔ Ù· ÛÙ¿‰È· ·Ó¿Ù˘ÍË˜ ÂÓfi˜ Ù¤ÙÔÈÔ˘ ¤ÚÁÔ˘ Î·È ·ÊÂÙ¤ÚÔ˘ Ó·
‚ÔËıËıÂ› ÛÙË ÛˆÛÙ‹ ·ÏÏ¿ Î·È ÛÙË ÁÚ‹ÁÔÚË Û˘ÁÁÚ·Ê‹ ÙˆÓ ÂÁÁÚ¿ÊˆÓ Ô˘ Ú¤ÂÈ Ó· Û˘-
ÓÔ‰Â‡Ô˘Ó ÂÊ·ÚÌÔÁ¤˜ ·˘ÙÔ‡ ÙÔ˘ Ù‡Ô˘.

™ÙËÓ ÚÔÛ¿ıÂÈ· ·˘Ù‹ ·Ó·˙ËÙ‹ıËÎ·Ó Î·È ÂÍÂÙ¿ÛÙËÎ·Ó ÌÂıÔ‰ÔÏÔÁ›Â˜ Î·È Ú·ÎÙÈÎ¤˜
·Ó¿Ù˘ÍË˜ ·Ú·‰ÔÛÈ·ÎÒÓ Î·È ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ ÏÔÁÈÛÌÈÎÔ‡. ∏ ‰È·‰ÈÎ·Û›·
·˘Ù‹ ·ÊÂÓfi˜ Ô‰‹ÁËÛÂ ÛÙËÓ Î·Ù·ÛÎÂ˘‹ ÂÓfi˜ Ï·ÈÛ›Ô˘ ·Ó¿Ù˘ÍË˜ Î·È ÙÂÎÌËÚ›ˆÛË˜ Î·È
·ÊÂÙ¤ÚÔ˘ ÛÙËÓ ÂÍ·ÁˆÁ‹ ¯Ú‹ÛÈÌˆÓ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ: 
ñ √È Î‡ÚÈÂ˜ ·ÈÙ›Â˜ ÁÈ· ÙËÓ ·ÔÙ˘¯›· ÙˆÓ ‰È·‰ÈÎÙ˘·ÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ Â›Ó·È Ô ÂÏÏÈ‹˜

Û¯Â‰È·ÛÌfi˜ Î·È Ë ·Ó¿Ù˘ÍË ÙˆÓ ‰È·‰ÈÎ·ÛÈÒÓ, Î·ıÒ˜ Î·È Ë ÊÙˆ¯‹ ‰È·¯Â›ÚÈÛË Î·Ù¿
ÙË ‰È¿ÚÎÂÈ· ·Ó¿Ù˘Í‹˜ ÙÔ˘˜. ∞Ó·Ê¤ÚÔÓÙ·˜ Ù· Û˘ÁÎÂÎÚÈÌ¤Ó· ÚÔ‚Ï‹Ì·Ù· Â›Ó·È ÛË-
Ì·ÓÙÈÎfi Ó· Î·Ù·ÓÔ‹ÛÔ˘ÌÂ Ï‹Úˆ˜ ÙÈ˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÙÔ˘ ‰È·‰ÈÎÙ‡Ô˘.

6.1 ∞ÛÊ¿ÏÂÈ· ™‡ÓÙÔÌË ·Ó·ÊÔÚ¿ ÛÙË ¯Ú‹ÛË ÌÂıfi‰ˆÓ 
ÙÔÌ¤· ·ÛÊ¿ÏÂÈ·˜ ÙÔ˘ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˘ ÙÔÌ¤·
‰È·¯Â›ÚÈÛË˜

7. ¶·Ú·ÚÙ‹Ì·Ù· ∂ÎÙÂÓ¤ÛÙÂÚË ÙÂ¯ÓÈÎ‹ ·Ó·ÊÔÚ¿ ÛÙ· ÙÌ‹Ì·Ù· ÙÔ˘ ÎÒ‰ÈÎ· 
ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. √È ÂÓfiÙËÙÂ˜ ·˘Ù¤˜ ·ÊÔÚÔ‡Ó ÙÔ ÙÂ¯ÓÈÎfi Ô˘ ı· 
ÚÔ¯ˆÚ‹ÛÂÈ ÛÙËÓ ÂÈÏ¤ÔÓ ÌÂÏÏÔÓÙÈÎ‹ ·Ó¿Ù˘ÍË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ 
Î·È ı· ¯ÚÂÈ·ÛÙÂ› Î¿ÔÈ· ÙÂÎÌËÚ›ˆÛË ÙÔ˘ ÎÒ‰ÈÎ·
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ñ ∏ ‰ÈÂıÓ‹˜ ‚È‚ÏÈÔÁÚ·Ê›· ¿Óˆ ÛÂ ı¤Ì·Ù· ·Ó¿Ù˘ÍË˜ ÈÛÙÔ¯ÒÚˆÓ Î·ıÒ˜ Î·È Ù· ¤Á-
ÁÚ·Ê· Ô˘ ÂÎ‰›‰Ô˘Ó ¤ÁÎ˘ÚÔÈ ·ÁÎfiÛÌÈÔÈ ÔÚÁ·ÓÈÛÌÔ› Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ˘ÏÔÔ›ËÛË
¯ÚËÛÙÈÎÒÓ Î·È ¯ÚËÛÙÔ-ÎÂÓÙÚÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ (.¯. www.w3c.org), ·ÔÙÂÏÔ‡Ó ¿ÚÈ-
ÛÙÔ˘˜ Ô‰ËÁÔ‡˜ ÁÈ· ÙË ‰ËÌÈÔ˘ÚÁ›· ÏÂÈÙÔ˘ÚÁÈÎÒÓ, ¯ÚËÛÙÈÎÒÓ Î·È ·ÈÛıËÙÈÎ¿ ÔÈÔÙÈ-
ÎÒÓ ‰È·‰ÈÎÙ˘·ÎÒÓ ÚÔ˚fiÓÙˆÓ.

ñ ∂›Ó·È Ô˘ÛÈ·ÛÙÈÎfi Ó· ÙÔÓÈÛÙÂ› (È‰È·›ÙÂÚ· ÛÙÔÓ ÂÏ¿ÙË), Ë ÛËÌ·ÓÙÈÎfiÙËÙ· ÙË˜ ÙÂÎÌË-
Ú›ˆÛË˜ Î·È ÙˆÓ ·Ú·‰ÔÙ¤ˆÓ ÂÁÁÚ¿ÊˆÓ ·ÏÏ¿ Î·È Ô ÚfiÏÔ˜ Ô˘ Ô ›‰ÈÔ˜ Û˘ÓÙÂÏÂ› ÛÙË
ÙÂÏÈÎ‹ ÙÔ˘˜ ‰È·ÌfiÚÊˆÛË Î·È Î·Ù’ Â¤ÎÙ·ÛË, ÂÌÌ¤Ûˆ˜, ÛÙËÓ ˘ÏÔÔ›ËÛË ÙÔ˘ ÙÂÏÈÎÔ‡
ÚÔ˚fiÓÙÔ˜. ÿÛˆ˜ ÌÂ ÙÔ ÙÚfiÔ ·˘Ùfi Á›ÓÂÈ ‰˘Ó·Ù‹ Î·È Ë ÂÊ·ÚÌÔÁ‹ ÙË˜ ·ÍÈÔÏfiÁËÛË˜
ÙˆÓ ·Ú·‰ÔÙ¤ˆÓ ÂÁÁÚ¿ÊˆÓ Ì¤Ûˆ ÂÚˆÙËÌ·ÙÔÏÔÁ›ˆÓ.

ñ ∏ ·ÓˆÙ¤Úˆ ÚÔÛ¿ıÂÈ· Ú¤ÂÈ Ó· ÂÓÙÔÈÛÙÂ› ÛÙË Û‡ÓÙ·ÍË ·Ú·‰ÔÙ¤ˆÓ ÂÁÁÚ¿ÊˆÓ
ÌÂ, fiÛÔ ÙÔ ‰˘Ó·Ùfi, ÈÔ Î·Ù·ÓÔËÙfi «ÏfiÁÔ» ÚÔ˜ ÙÔ Â˘Ú‡ ÎÔÈÓfi, Ô˘ ‰ÂÓ ¤¯ÂÈ ÂÁÎÏÈ-
Ì·ÙÈÛÙÂ› ÌÂ ÙÈ˜ ¤ÓÓÔÈÂ˜ Î·È ÙË ÁÂÓÈÎfiÙÂÚË ÔÚÔÏÔÁ›· ÙˆÓ Ó¤ˆÓ ÙÂ¯ÓÔÏÔÁÈÒÓ.

ñ ¶ÚÔÙÔ‡ ÍÂÎÈÓ‹ÛÂÈ Ë ˘ÏÔÔ›ËÛË ÌÈ·˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜ Ú¤ÂÈ Ó· Â›Ó·È ÍÂ-
Î¿ı·ÚË Ë ÂÈÎfiÓ· ÙÔ˘ Î‡ÎÏÔ˘ ˙ˆ‹˜ ÙË˜ Î¿ıÂ Ê¿ÛË˜ Ô˘ ÂÎÙÂÏÂ›Ù·È. ∞Ó Ë ÂÊ·ÚÌÔÁ‹
·ÔÙÂÏÂ›Ù·È ·fi ·ÚÎÂÙ¤˜ ÛÙ·ÙÈÎ¤˜ ÈÛÙÔÛÂÏ›‰Â˜, ÙfiÙÂ ÔÏ‡ Èı·Ófi Â›Ó·È Ó· ·Ú·ÙË-
ÚËıÔ‡Ó ÌÈÎÚÔ› Î‡ÎÏÔÈ ˙ˆ‹˜ Î·Ù¿ ÙÈ˜ Ê¿ÛÂÈ˜ ˘ÏÔÔ›ËÛË˜. ™Â ÂÚ›ÙˆÛË fiÌˆ˜ ˘ÏÔ-
Ô›ËÛË˜ ÌÈ·˜ Û‡ÓıÂÙË˜ ‰È·‰ÈÎÙ˘·Î‹˜ ÂÊ·ÚÌÔÁ‹˜, Ô Î‡ÎÏÔ˜ ˙ˆ‹˜ ÙˆÓ ÂÈÌ¤ÚÔ˘˜ Ê¿-
ÛÂˆÓ ·Ó¿Ù˘ÍË˜, ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ Î·Ù¤¯Ô˘Û· ÙÂ¯ÓÔÁÓˆÛ›· Î·È ·fi ÙÔ ÛˆÛÙfi ·Ú-
¯ÈÎfi Û¯Â‰È·ÛÌfi, ÛÂ fiÙÈ ·ÊÔÚ¿ ÙÈ˜ ··ÈÙ‹ÛÂÈ˜ Î·È ÙÔ ÙÚfiÔ ˘ÏÔÔ›ËÛË˜ ÙÔ˘ ¤ÚÁÔ˘
(ÂÈÏÔÁ‹ ÎÒ‰ÈÎ· ·Ó¿Ù˘ÍË˜ - ÁÏÒÛÛ·˜ ÚÔÁÚ·ÌÌ·ÙÈÛÌÔ‡, ÙÂ¯ÓÔÏÔÁÈÒÓ ÎÏ.).

ñ ∫·Ù¿ ÙË Ê¿ÛË ÙÔ˘ ÚÔÛ‰ÈÔÚÈÛÌÔ‡ ÙˆÓ ··ÈÙ‹ÛÂˆÓ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Ô˘ ÚfiÎÂÈÙ·È
Ó· ·Ó·Ù˘¯ıÂ›, Â›Ó·È ··Ú·›ÙËÙÔ˜ Ô ¤ÏÂÁ¯Ô˜ ÙˆÓ ÁÓÒÛÂˆÓ ÙÔ˘ ÂÏ¿ÙË ÛÂ ı¤Ì·Ù·
‰È·‰ÈÎÙ‡Ô˘ Î·È Ó¤ˆÓ ÙÂ¯ÓÔÏÔÁÈÒÓ, Î·ıÒ˜ ·˘Ù¤˜ Â›Ó·È Ô˘ Î·ıÔÚ›˙Ô˘Ó Î·È ÙÔ Â›-
Â‰Ô Û˘ÓÂÚÁ·Û›·˜ ÛÙÈ˜ Â› Ì¤ÚÔ˘˜ Ê¿ÛÂÈ˜ ÙË˜ ˘ÏÔÔ›ËÛË˜ ÙÔ˘ ¤ÚÁÔ˘. ∏ ÂÈÏÔÁ‹ ÙÔ˘
Î·Ù¿ÏÏËÏÔ˘ ·ÙfiÌÔ˘, Ô˘ ı· ÂÎÚÔÛˆÂ› ÙÔÓ ÂÏ¿ÙË ÛÙÈ˜ ‰È·‰ÈÎ·Û›Â˜ ÂÏ¤Á¯Ô˘ Î·È
·Ó·ÙÚÔÊÔ‰fiÙËÛË˜, Â›Ó·È Î·ıÔÚÈÛÙÈÎ‹ ÁÈ· ÙËÓ ÂÈÙ˘¯‹ ÔÚÂ›· ÙË˜ ·Ó¿Ù˘ÍË˜ ÙË˜
ÂÊ·ÚÌÔÁ‹˜ Î·È Â›Ó·È ¿ÌÂÛ· Û˘Ó‰Â‰ÂÌ¤ÓË ÌÂ ÙÔ Â›Â‰Ô ÙË˜ ·È‰Â›·˜ ·˘ÙÔ‡ ¿Óˆ
ÛÙÔ˘˜ ËÏÂÎÙÚÔÓÈÎÔ‡˜ ˘ÔÏÔÁÈÛÙ¤˜ Î·È ÁÂÓÈÎfiÙÂÚ· ÛÙÔ ÙÔÌ¤· ÙË˜ ÏËÚÔÊÔÚÈÎ‹˜ Î·È
ÙˆÓ ÙËÏÂÈÎÔÈÓˆÓÈÒÓ.

ñ ∂›Ó·È ÂÈı˘ÌËÙfi, ÔÈ ·Ú·‰ÔÙ¤Â˜ ·Ú·ÏÏ·Á¤˜ Û¯Â‰›Ô˘ Ó· Â›Ó·È fiÛÔ ÙÔ ‰˘Ó·Ùfi ÈÔ
ÎÔÓÙ¿ ÛÙËÓ ÂÈÎfiÓ· ÙÔ˘ ÙÂÏÈÎÔ‡ ÚÔ˚fiÓÙÔ˜. ∞Ô‰ÂÈÎÓ‡ÂÙ·È ˆ˜, ÔÔÈ·‰‹ÔÙÂ ¿ÏÏË
ÌÔÚÊ‹ ÛÎ·ÚÈÊ‹Ì·ÙÔ˜ ÙˆÓ ‰ÈÂ·ÊÒÓ Î·È ÙˆÓ ÈÛÙÔÛÂÏ›‰ˆÓ, Â›Ó·È ‰‡ÛÎÔÏÔ Ó· Á›ÓÂÈ
Î·Ù·ÓÔËÙ‹ Î·È ÂÔÌ¤Óˆ˜ Ó· ·ÍÈÔÏÔÁËıÂ› Î·Ù¿ÏÏËÏ· ·fi ÙÔÓ ÂÏ¿ÙË.

ñ ∆Ô ÚÔÙÂÈÓfiÌÂÓÔ Ï·›ÛÈÔ ·Ú·‚Ï¤ÂÈ ÔÚÈÛÌ¤Ó· ¤ÁÁÚ·Ê· Ô˘ ıÂˆÚÔ‡ÓÙ·È ‚·ÛÈÎ¿
ÛÙÈ˜ ÌÂıÔ‰ÔÏÔÁ›Â˜ ·Ó¿Ù˘ÍË˜ ·Ú·‰ÔÛÈ·ÎÒÓ Î·È ÔÏ˘ÌÂÛÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ. ∏ ÌË
˘ÏÔÔ›ËÛË ÙˆÓ ÂÁÁÚ¿ÊˆÓ ·˘ÙÒÓ ‚ÔËı¿ ÛÙË ÁÚËÁÔÚfiÙÂÚË ÔÏÔÎÏ‹ÚˆÛË ÙÔ˘ ¤ÚÁÔ˘
Î·È ÛÙË Î·Ï‡ÙÂÚË ÂÈÎÔÈÓˆÓ›· ÌÂ ÙÔÓ ÂÏ¿ÙË.

∆¤ÏÔ˜, ÂÎÙÈÌ¿Ù·È fiÙÈ Ë ‡·ÚÍË ÂÓfi˜ ÏÔÁÈÛÌÈÎÔ‡ Ô˘ ‚·Û›˙ÂÙ·È ÛÙÔ ÚÔÙÂÈÓfiÌÂÓÔ
Ï·›ÛÈÔ ı· ·ÔÙÂÏ¤ÛÂÈ ¤Ó·Ó Ô‰ËÁfi Ô˘ ı· ·˘ÙÔÌ·ÙÔÔÈ‹ÛÂÈ ÙË ‰È·‰ÈÎ·Û›· ·Ó¿Ù˘ÍË˜
Î·È ÙÂÎÌËÚ›ˆÛË˜ ÙˆÓ ÂÍÂÙ·˙fiÌÂÓˆÓ ÂÊ·ÚÌÔÁÒÓ. ∆Ô Û˘Ì¤Ú·ÛÌ· ·˘Ùfi ·ÔÙÂÏÂ› ·ÓÙÈ-
ÎÂ›ÌÂÓÔ ÌÂÏÏÔÓÙÈÎ‹˜ ¤ÚÂ˘Ó·˜ ÙˆÓ Û˘ÁÁÚ·Ê¤ˆÓ ÙË˜ ·ÚÔ‡Û·˜ ÂÚÁ·Û›·˜. 
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Abstract

In this paper we are presenting some preliminary results of a project* entitled
"Intelligent Robotic System for Allergy Diagnosis". This project is supported by the
ARCHIMEDES I program and its aim is to analyze the application of robotics and
artificial intelligence into immunology in order to assist, with a minimum cost, appropriate
medical diagnosis for a number of allergic diseases. To achieve this goal we are planning to
develop an intelligent system which with the help of a vision system will guide a robotic
arm to perform autonomously the necessary allergy tests and then based on an expert
system will provide a report with the appropriate medical diagnosis. Here, following a brief
discussion of this project, we are presenting results of the first phace of the project which
is concerned with the analysis of system specifications. The results presented here are
dealing mainly with the robotic subsystem of the proposed intelligent system. 

* This research has been conducted within the framework of the “Archimedes: Funding of research
groups in TEI of Piraeus” project, co-funded by the European Union (75%) and the Greek
Ministry of Education (25%)
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¶ÂÚ›ÏË„Ë

™Â ·˘Ù‹ ÙËÓ ÂÚÁ·Û›· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È Ù· ÚÒÙ· ·ÔÙÂÏ¤ÛÌ·Ù· ÂÓfi˜ ¤ÚÁÔ˘ ÌÂ Ù›ÙÏÔ
«∂˘Ê˘¤˜ ƒÔÌÔÙÈÎfi ™‡ÛÙËÌ· ¢È¿ÁÓˆÛË˜ ∞ÏÏÂÚÁÈÒÓ». ∞˘Ùfi ÙÔ ¤ÚÁÔ ˘ÔÛÙËÚ›˙ÂÙ·È
·fi ÙÔ ÚfiÁÚ·ÌÌ· ∞ƒÃπª∏¢∏™ I Î·È ÛÙfi¯Ô˜ ÙÔ˘ Â›Ó·È Ó· ·Ó·Ï‡ÛÂÈ ÙËÓ ÂÊ·ÚÌÔÁ‹
ÙË˜ ÚÔÌÔÙÈÎ‹˜ Î·È ÙÂ¯ÓËÙ‹˜ ÓÔËÌÔÛ‡ÓË˜ ÛÙËÓ ·ÓÔÛÔÏÔÁ›· ÌÂ ÛÎÔfi Ó· ‚ÔËı‹ÛÂÈ, ÌÂ
ÂÏ¿¯ÈÛÙÔ ÎfiÛÙÔ˜, ÛÙËÓ Î·Ù¿ÏÏËÏË È·ÙÚÈÎ‹ ‰È¿ÁÓˆÛË ÂÓfi˜ ·ÚÈıÌÔ‡ ·ÏÏÂÚÁÈÎÒÓ ·ÛıÂ-
ÓÂÈÒÓ. °È· Ó· ÂÈÙÂ˘¯ıÂ› ·˘Ùfi˜ Ô ÛÙfi¯Ô˜ Û¯Â‰È¿˙Ô˘ÌÂ Ó· ·Ó·Ù‡ÍÔ˘ÌÂ ¤Ó· Â˘Ê˘¤˜ Û‡-
ÛÙËÌ· ÙÔ ÔÔ›Ô ÌÂ ÙËÓ ‚Ô‹ıÂÈ· ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ fiÚ·ÛË˜ ı· Î·ÙÂ˘ı‡ÓÂÈ ÙÔÓ ÚÔÌÔÙÈÎfi
‚Ú·¯›ÔÓ· ÒÛÙÂ Ó· ÂÎÙÂÏÂ› ·˘ÙfiÓÔÌ· ÙÈ˜ ·Ó·ÁÎ·›Â˜ È·ÙÚÈÎ¤˜ ÂÍÂÙ¿ÛÂÈ˜ Î·È ÛÙËÓ Û˘Ó¤-
¯ÂÈ· ‚·ÛÈÛÌ¤ÓÔ ÛÂ ¤Ó· ¤ÌÂÈÚÔ Û‡ÛÙËÌ·, Ó· ·Ú¤¯ÂÈ ÌÈ· ¤ÎıÂÛË ÌÂ ÙËÓ Î·Ù¿ÏÏËÏË È·-
ÙÚÈÎ‹ ‰È¿ÁÓˆÛË. ™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›·, ÌÂÙ¿ ·fi ÌÈ· Û‡ÓÙÔÌË ·Ó¿Ï˘ÛË ÙÔ˘ ¤ÚÁÔ˘,
·ÚÔ˘ÛÈ¿˙Ô˘ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÚÒÙË˜ Ê¿ÛË˜ ÙÔ˘ ¤ÚÁÔ˘, Ù· ÔÔ›· Â›Ó·È Û¯ÂÙÈ-
Î¿ ÌÂ ÙËÓ ·Ó¿Ï˘ÛË ÙˆÓ ÚÔ‰È·ÁÚ·ÊÒÓ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· Ô˘ ·-
ÚÔ˘ÛÈ¿˙ÔÓÙ·È Â‰Ò ¤¯Ô˘Ó Û¯¤ÛË Î˘Ú›ˆ˜ ÌÂ ÙÔ ÚÔÌÔÙÈÎfi ˘ÔÛ‡ÛÙËÌ· ÙÔ˘ ÚÔÙÂÈÓfiÌÂ-
ÓÔ˘ Â˘Ê˘Ô‡˜ Û˘ÛÙ‹Ì·ÙÔ˜.

Keywords:

Allergy test, computer-aided diagnosis, robotics, vision system. 

1. Introduction

The work presented in this paper is supported by the aim of program ARCHIMEDES
I. The program aim is to promote and support research activities undertaken by members
of the Technological Educational Institutes of Greece. This work is concerned with the
application of robotics and artificial intelligence to the fields of immunology. In particular
here we are concerned with the development of an Intelligent Robotic System of Allergy
Diagnosis which will provide patients (with a minimum cost) appropriate medical
diagnosis for a number of allergic diseases. 

In some earlier investigations, members of our research team had studied the possibility
of application of robotics in dermal allergic tests and reported some promising results [5]-
[7]. Here in this paper we shall expand these studies by developing an integrated intelligent
system which will be able to perform an autonomous allergy diagnosis. The proposed
system does not intend to substitute the special doctor. Its main goal will be to support his
work, firstly by assisting him in diagnosis and then by indicating the “best” possible
treatment. Other benefits of the proposed system will be the reduction of the time patients
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have to wait to be examined and the reduction of the probable for errors at the application
test (due to the accuracy of the robotic arm). We believe that the proposed system is an
innovative work (application of new technologies in medical practice) which is important
for our country, as the increase of cases of allergies is a daily phenomenon and the
possibility of application of diagnostic test all over the country is prohibited due to high
required expenses. With the proposed system the time and the cost are expected to be
minimized (less man-hours) and, at the same time, the patients will have better treatment
because the proposed system will increase the reliability and precision of the diagnosis. 

2. Research Objectives 

The main goals of the proposed intelligent system are the following two: a) to perform
diagnostic tests in order to detection any possible allergic behaviors of the person that is
examined and b) to provide a report with the appropriate treatment. The basic
requirements imposed on our system are to achieve its goals with reliability, speed,
precision and flexibility. Based on these specification the system has to use robotics (for
performing the tests) and some form of artificial intelligence (for making the diagnosis
and choosing the appropriate treatment). Some of the reasons which are justifying the use
of robotics and artificial intelligence in this particular work are as following: 
ñ The high speed, precision, flexibility and reliability that a robotic system offers for the

realization tests, in contrast to humans which are prone in producing fault results (the
requirements of the test in precision and reliability are high). 

ñ The lack of a complete descriptive and qualitative mathematic model of process. 
ñ The existence of sufficient knowledge and experience on the process of realization of

allergy test from medical and paramedical personnel. 
ñ The ability of expert systems to handle uncertain data (a number of applications in the

field of medical diagnosis (MYCIN, INTERNIST etc.) are today available). 
The application of robotics in the medical science is not something unusual today. It

has been already applied successfully in surgery of prostatectomy, brain tumors, open
heart surgery etc. (Great Britain, USA, France, Sweden, Germany, and Japan) during the
last 10 years. Up to day, the application of robotics in immunology, and more specifically
in diagnosis, has been used in a system that concerns with the application of allergy test
using Laser CO2 instead of needle (this system was used in the University of San Francisco
in volunteers with good results concerning the traditional needle Morrow-Brown [8]). 

Also, it has been used in measuring the reactions from allergy test in the human skin
with the use of a special device (graphic tablet) that is connected with PC. The required
process for the measurement of size of blots and, in general, the reactions of dermal test
are performed by the computer, thus offering to doctors the possibility of better diagnosis

Intelligent Robotic System for Performing Dermal Allergy Tests 137



and thus helping them to provide better treatment to the patients. Also, in the literature
exist enough materials for methods and techniques that are used in the diagnosis of
allergies. Moreover, in the field of artificial intelligence, the applications that concern the
medical and clinical practice are increased, giving emphasis to systems that use models of
categorization of knowledge (e.g. INTERNIST) [3], [5], [6], [7], [8], [11], [13].

3. The Functional Structure of the Project 

In this section we provide a brief discussion of the work involved in the major steps
of our project which has the functional structure shown in Figure 1. 

Figure 1. Project Phase Diagram

A. Study of System Specifications: In this phase we shall perform an extensive analysis of
the problem focusing in particular into the following areas: 
ñ Medical areas (medical methodology of diagnosis and treatment, structure and

operation of diagnostic test, medical data of examinations). 
ñ Technological areas (technological elements of the system, technical specifications,

model of system, choice of equipment etc.) 

B. Development of the System: This phase concerns the analysis and design of the
proposed system. It is focused in the following work axes: 
ñ Analysis and design of the Robotic System. 
ñ Analysis and design of the Vision System. 
ñ Analysis and design of the Expert System. 
ñ Integration of all subsystems and evaluation. 
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C. Testing, completion and evaluation: The last phase concerns with testing the system in
human effigies (experimental step) and possible required corrections (if will be
necessary). 

4. Research Methodology 

The methodology that is followed for completing this particular project is composed
of the following: 
ñ Collection of information related to: 

o the medical action, 
o the robotic technology 
o the computer vision, 
o the application of artificial intelligence in the medical diagnosis

ñ Processing and analysis of the above information 
ñ Choice of components and design of subsystems 
ñ Design the intelligent system 
ñ Testing, corrections and conclusions. 

5. Structure of Intelligent System 

The proposed intelligent system includes the following collaborating subsystems: 
ñ Subsystem of inputting of medical background (expert system). 
ñ Subsystem of robotic arm to conduct test (robot). 
ñ Subsystem of robotic vision and diagnosis (vision and expert system). 
ñ Subsystem of proposal of treatment (expert system). 

Working as one unit all these subsystems will perform a diagnostic allergy test which
may be composed [7] (see Figure2) of the following steps: 

Step 1: Reception of medical background from the computing system 

Step 2: Automatic optical mapping of the patients arms (robotic vision system). 

Step 3: Automatic calculation of points placing the antigens. 

Step 4: Implementation of dermal allergy test (with use of robot). 

Step 5: Diagnosis (use of robotic vision system and expert System) 

Step 6: Proposal of treatment (from the expert System) 
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Figure 2. Operational Steps of Allergy Test using Robot 

6. Presentation of Preliminary Results 

The first face of this project which was concerned with the study and determination of
system specifications has now been completed. In this section we are presenting a
summary of this work. 

a) Dermal Diagnostic Allergic Test

After an extensive literature review on the implementation and diagnosis of dermal
tests we realize that the allergic dermal ordeals today constitute of widespread, simple,
and rapid method for diagnosis of allergic diseases. Moreover, they have low economic
cost. Thus for many years they constituted, and they still are, the most commonly used
methods for diagnosis of allergic diseases [1],[2]. A brief discussion of a diagnosis test
based on these methods has as follows: 

Test the substance on normal skin that has apparently never before been the site of
dermatitis. If negative, you could test on previously affected skin even though the skin at
present appears to be normal. Previously affected skin may remain for a long time in a
state of increased responsiveness as compared with skin that has never been the site of
dermatitis. Testing on eczematous skin may be worthwhile, providing the tested area
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shows only light erythema, so that an urticarial reaction may be readily perceived on the
eczematous skin [4], [10] 

The upper back, the antecubital space, and the volar aspect of the forearm are suitable
sites for testing. Some agents, however, such as benzoic acid, may react on the face and
not elsewhere. Select only test sites that permit sufficient surface area and subcutaneous
tissue to allow adequate penetration of all points and avoid hairy areas. Press loaded unit
into the skin with sufficient pressure to puncture the skin and allow adequate penetration
of all points; maintain firm contact for at least 5 seconds. The device should not be
“rocked” back and forth and side-to-side before removing the test heads from the skin
sites [14], [15]. If adequate pressure is applied, it will be possible to observe: 

ñ The puncture marks of the tines on each of the test heads 
ñ An imprint of the circular platform surrounding each test head 
ñ Residual antigens or glycerin at each of the puncture sites 
If any of the above three criteria are not fully followed, the test results may not be

reliable. 
Reading should be done in good light, read the test sites at both 24 and 48 hours, the

largest reaction recorded from the two readings at each test site should be used. If two
readings are not possible, a single 48-hour is recommended. A positive reaction is
induration > or =2 mm providing there is no induration at the negative control site. The
size of the induration reactions with this test may be smaller than those obtained with
other intradermal procedures [14], [20], [21]. 

Contraindications to perform the skin testing are 1) known hypersensitivity to skin
test antigens 2) infected or inflamed skin; do not apply at sites involving acneiform,
infected or inflamed skin 3) severe systemic reactions to specific antigens e.g. diphtheria
or tetanus antigens. People known to have a history of systemic reactions to specific
antigens should be tested with this test only after the test heads contain none of these
specific antigens. Drugs or procedures that suppress immunity such as corticosteroids,
chemotherapeutic agents, antilymphocyte globulin and irradiation, could possibly cause a
loss of reactivity [18], [19], [20], [21]. 

b) Robotic System

According to medical methodology of allergy tests they are applied on parts of the
human body where the hair of skin is minimal. Therefore, according to this observation,
the places of the human body where most types of allergy tests could be applied with a
high possibility of success are two: The interior surface of forearm and the back. By
selecting one of these two places of human body the application of test allergy can be
braken down into a sequence of steps where a specific work or action will be carried out.
Based on the literature review [6], [7], [11], [13] and our analysis for the implementation
of an allergy test we reach the conclusion that in each one of these steps we have to do
the following actions: 
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1. In the region of skin that has as less as possible hair and there are no surface veins, an
area is selected where allergy tests will be carried out. The size of the selected area is
obviously dependent on the number of tests we plan to implement. 

2. The selected area of skin is well cleaned, with the use of antiseptic, and then is swept
with a pasteurisation gauze. 

3. In specific points of the selected region of skin drops from different solutions of
antigens are placed. According to the medical directives the distance between two
successive drops should be between 3 cm and 5 cm. 

4. We always use a positive and a negative point of control (witnesses). The positive
witness contains usually solution histamine hydrochloride 10mg/ml, while the negative
one contains only the basic solution of antigens. 

5. With a system of spikes puncture of skin is done (via a system of pressure) in the
points where the drops of antigens have been placed. For each drop a different spike
is used. Puncture of skin becomes an area that should not exceed the surface covered
by the corresponding drop, and lasts at least for 5 seconds and is “surficial”. Here, the
term surface puncture means that the force that is applied on the skin by the spike with
which it become is checked so that no blood comes out (externally) of the skin. 

6. Then, after some reasonable time interval expires, (it varies depending on the type of
allergenic), the region where the various drops had been placed is checked in order to
see if and at which places (points) erythema or edema has been caused. From the size
and the intensity of erythema or edema, conclusions are derived regarding to whether
an individual is allergic to some from the antigens under review. 

In a first approach, the six steps described above, constitute the process that is
required for the allergy test. These six steps are repeated each time an allergy test is held
in some person. Obviously an initial step exist during which we choose the part of human
body (the hand or the back) that will be used for the allergy test. This initial step takes
place only once during an allergy test and for that it can be characterized as the step of
initializations. 

b.1) Criteria for choosing the robotic system that will perform the allergy test. 
Based on the above analysis the robotic system that will be used for carrying out the
allergy test will be selected after the evaluation of a set of criteria that can be separated
in two groups. The first group includes all those criteria which are dealing with some
technical specifications of the robotic arm and the second group includes criteria that will
help us to choose the end-effector of the arm. 

b.2) Criteria for choosing the Robotic Arm: These criteria can be characterized as
technical and non-technical criteria. A brief discussion for all these criteria has as follows: 

b.3) Technical criteria: In this category we include all these criteria which are derived
based on the analysis of the work in each individual step of an allergy test. This group may
contain the following: 
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ñ Geometric shaping of the robotic manipulator. 
ñ Work space 
ñ Degrees of freedom (kinematics) 
ñ Control system (type of controller) 
ñ Methodologies of control supported by the controller 
ñ Type of sensors 
ñ Accuracy 
ñ Resolution 
ñ Repeatability 
ñ Maximum speed 
ñ Maximum load 
ñ Possibility alternation of action tools 

b.4) Non-technical criteria: In the process of choosing the robotic arm which will be used
to perform the allergy test, we have also to take into account some other criteria that we
characterize here as “non-technical”. For example, we must consider the viability of the
application and these forces as to consider some economic aspects of the robotic system.
It is obvious, that in order for the intelligent system to be widely adopted, the robotic
system has to have as low cost as possible. Another important non-technical criterion
results from the nature of the application. Specifically, in the applications of robotics to
medical practice we must be very careful with issues concerning the safety of the patient.
This kind of safety issues does not exist in industrial robotic applications. In the last few
years we have a rapid development in robotic medical applications but only in a few cases
pure medical robots are used. In most of the cases the proposed robot is an industrial one.
But in general, due to the law protection in case of an accident, many manufactures of
industrial robots forbid the use of their products to medical applications. Therefore, since
in our project we are planning (due to economics) to use an industrial robot manipulator,
we have to examine if there is a legal circumscription. Therefore, we must carefully exam
in the case an industrial robot conducts the allergy test, if any special precautions that
ensure the safety of the allergy test should be taken. Based on these factors the second
group of criteria which we consider in this project is the following: 

ñ Economic cost of robotic manipulator 
ñ Law circumscription 
ñ Special specifications

Now, based on the analysis of the actions that the robot has to undertake in each one of
the steps during the implementation of an allergy test, we can define the required
specifications for the above-mentioned criteria. The results of this analysis are given in
the following table. 
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Table I. Specifications of Robotic Manipulator 

* This specification will be determined in a late face of the project. 

b.5) Criteria of choosing the end effector of the robotic arm: It is comprehensible that the
end of the arm tool (end effectors) in a robotic arm plays essential role in most of the
applications. The end effector of robotic arm has particular importance in medical
applications where usually special geometric structures are required. In medical
applications end-effectors should be characterized by the highest possible degree of
functional safety. Therefore, special attention must be given to the choice of the end-
effector which will be used in the robotic arm that will perform the allergy tests. Thus, for
choosing the end-effector of the robotic arm to be used in the proposed intelligent system
we shall use the following criteria: 

ñ Ability of withholding (dry or wet) gauze or other resembling material
ñ Ability of withholding and management of droppers
ñ Special geometric structure of head and spikes in “chop” puncture
ñ Conformity 

Choice Criteria Specifications of Robot Manipulator 

Cartesian or SCARA type robot 
Geometric shaping of robot arm (if the interior surface of the

forearm is choosen) 
Work volume Dimensions will be determined

Degrees of freedom (kinematics) At least three degrees of freedom
Control system Servo-controlled manipulator

Control methodologies supported 
Position control

by the Controller
Force control

Hybrid control
Position sensors, velocity sensors, 

Type of sensors torque and force sensors.
Collaboration with machine vision system

Position accuracy *
Resolution *

Repeatability *
Maximum velocity *

Maximum load *
Possibility of end 

of arm tools alternation
Yes

Economic cost *
Special specifications *
Law circumscription *
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After some analysis, we may impose the following specifications for the criteria of the
end-effector that we have to put on the chosen robotic arm. 

Table II. Specifications of end effectors

c) Vision System

Given the nature of the intended implementation for the dermal allergy tests, the
vision subsystem of the proposed intelligent system will be composed of the following
units: 

ñ Filters and cameras. It is a fact that the veins and the various subcutaneous
characteristics that should be recognized and stamped “for rejection” are visible in
infra red light, while the estimate of various allergic reactions and their extent are
visible in simple light. For that, in order to simplify and facilitate the process of growth
of the system, our first choice is to use two different cameras, one for each work. Later
on, we shall look at the possibility of using a single camera, probably with a mechanic
provision that will adapt different filters for enabling us to take pictures from different
parts of spectrum. 

ñ Lighting sources: The lighting system will provide uniform lighting in the field of view
of each camera 

ñ Sensors. A number of sensors will be used in order to provide information for
improving on the efficiency of the vision system. 

ñ Mechanical support. In our vision system we have to use a mechanical device in order
to support the cameras, the lighting sources and the sensors. We shall determine the
structure of this devise when decide where to put these items (on robotic arm or in a
permanent place above the area of work). 

ñ An image processing unit that will suitably adapt the lighting, the focus and other
parameters, and then will take the picture from cameras and process it, in order to
specify the appropriate regions of skin which will be used for the dermal test. Also, the
processing unit will interact with the controller of the robotic arm in order to provide
position information via optical measurements. 

Choice Criteria Specifications of end effectors 

Ability of withholding (dry or wet) gauze 
Gripper with force sensors

or other similar material 
Ability of withholding 

Gripper system with force sensors
and management of droppers 

Bloodless puncture chop 
Special geometric structure of head

and spikes in “chop” puncture 

Conformity 
Special geometric structure which 

ensures maximum degree of conformity
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d) Expert system 

The expert system of the proposed intelligent system will have the following
specifications [9], [16], [17]: 
ñ Development platform: PC (Windows) 
ñ Description of Expert System(ES): the tool of development of expert system must

support backward/forward chaining, fuzzy reasoning and relations. 
ñ Interconnection between ES and application: The application of an expert system for

the diagnosis of allergies requires interconnection (interface) between the data that
emanate from the vision of the robotic arm and ES. The results of the image
processing from allergic test should be changed in suitable form so that they constitute
entries in the IF part of the rules of ES. For the development of the expert system high
cells (Shell) and languages of artificial intelligence are proposed. 

7. Next Level of Research 

At the present we are working on the design and the development of the individual
subsystems. The work is done at the same time with continuous contact between the
research teams that have undertaken the implementation of each subsystem. More
specifically it is expected that by the end of the year 2005 the following parts will be
completed: 
ñ Completion of the subsystem for the introduction of the medical background of a

patient for the cross-correlation of symptoms with corresponding dermal ordeals in
allergic test, 

ñ The manufacture of the vision system and the development of the software of image
processing, 

ñ The programming of the robotic arm and the interconnection with the various of the
peripherals (displacement sensors, camera, spike test) that are required for the
application. 
Later on we shall put all subsystems together to complete the proposed intelligent

system and we shall examine the possibility of putting that unit on a mobile platform for
the creation of mobile diagnostic units to service far regions (islander and continental
Greece) and the extension of expert system in specialized cases of patients ( for example
handicaps). 
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8. Conclusions

In this paper we presented a brief discussion and the progress of a project dealing with
the development of an intelligent robotic system for performing dermal allergy tests. The
proposed system will help the medical and para-medical personnel to complete faster and
easier the required tests and examinations. Also, the patients will be benefited from this
system because they will be receiving more reliable results and they will be spending less
time at hospitals. And last but not least, there will be some benefits to the national
economy. 
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Abstract

The woven and knitted textile fabrics are made of interlaced yarns. Between the yarns
as well as between the fibers the existing free space contributes in the formation of air-flow
paths when a differential air-pressure will be applied. The air permeability modeling of the
textile fabrics is essential for the prediction of the fabric comfort, the performance during
drying procedure etc. The air permeability of woven fabrics has been approached using a
modified Kozeny-Carman relationship, since they are considered as porous materials. It is
difficult to estimate the shape factor of Kozeny-Carman equation for textile structures. A
new approach is proposed using the cover factors of the fabrics. The proposed method
overcomes the problem of the shape factor definition and results in the calculation of the
air permeability of the fabrics. The theoretical and the experimental volumetric air
velocities are compared. The results obtained are satisfactory.
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¶ÂÚ›ÏË„Ë

∆· ˘Ê·ÓÙ¿ Î·È ÏÂÎÙ¿ ˘Ê¿ÛÌ·Ù· Î·Ù·ÛÎÂ˘¿˙ÔÓÙ·È ·fi Ó‹Ì·Ù· Ô˘ ·ÏÏËÏÔÏ¤ÎÔ-
ÓÙ·È. ªÂÙ·Í‡ ÙˆÓ ÓËÌ¿ÙˆÓ, fiˆ˜ Î·È ÌÂÙ·Í‡ ÙˆÓ ÈÓÒÓ ·fi ÙÈ˜ ÔÔ›Â˜ ·ÔÙÂÏÔ‡ÓÙ·È Ù·
Ó‹Ì·Ù·, Ô ÎÂÓfi˜ ¯ÒÚÔ˜ Û˘Ì‚¿ÏÂÈ ÛÙË ‰È·ÌfiÚÊˆÛË ‰Èfi‰ˆÓ ÚÔ‹˜ ·¤Ú· fiÙ·Ó ÂÊ·ÚÌÔÛÙÂ›
ÛÙÔ ‡Ê·ÛÌ· ‰È·ÊÔÚÈÎ‹ ›ÂÛË ·¤Ú·. ∏ ÌÔÓÙÂÏÔÔ›ËÛË ÙË˜ ·ÂÚÔ‰È·ÂÚ·ÙfiÙËÙ·˜ ÙˆÓ
˘Ê·ÛÌ¿ÙˆÓ ·›˙ÂÈ ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙËÓ Úfi‚ÏÂ„Ë ÙË˜ "¿ÓÂÛË˜" ÙˆÓ ÂÓ‰˘Ì¿ÙˆÓ, ÛÙËÓ
·fi‰ÔÛË ÙË˜ ‚ÈÔÌË¯·ÓÈÎ‹˜ ‰È·‰ÈÎ·Û›·˜ ÛÙÂÁÓÒÌ·ÙÔ˜ ÎÙÏ. ∏ ·ÂÚÔ‰È·ÂÚ·ÙfiÙËÙ· ÙˆÓ
˘Ê·ÓÙÒÓ ˘Ê·ÛÌ¿ÙˆÓ ÚÔÛÂÁÁ›˙ÂÙ·È ÌÂ ÌÈ· ÙÚÔÔÔÈËÌ¤ÓË Û¯¤ÛË Kozeny-Carman,
·ÊÔ‡ Ù· ˘Ê¿ÛÌ·Ù· ıÂˆÚÔ‡ÓÙ·È ÔÚÒ‰Ë ˘ÏÈÎ¿. √ Î·ıÔÚÈÛÌfi˜ ÙÔ˘ Û˘ÓÙÂÏÂÛÙ‹ ÌÔÚÊ‹˜
Ô˘ ··ÈÙÂ›Ù·È ·fi ÙË Û¯¤ÛË Kozeny-Carman ÁÈ· ÙËÓ ÂÚ›ÙˆÛË ÙˆÓ ˘Ê·ÛÌ¿ÙˆÓ ·-
ÚÔ˘ÛÈ¿˙ÂÈ ‰˘ÛÎÔÏ›·.. °È· ÙÔÓ ÏfiÁÔ ·˘ÙfiÓ ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÌÈ· Ó¤· ÚÔÛ¤ÁÁÈÛË ÌÂ ¯Ú‹ÛË
ÙÔ˘ Û˘ÓÙÂÏÂÛÙ‹ Î¿Ï˘„Ë˜ ÙˆÓ ˘Ê·ÛÌ¿ÙˆÓ. ∏ ÚÔÙÂÈÓfiÌÂÓË Ì¤ıÔ‰Ô˜ ·ÓÙÈÌÂÙˆ›˙ÂÈ ÙË
‰˘ÛÎÔÏ›· Î·ıÔÚÈÛÌÔ‡ ÙÔ˘ Û˘ÓÙÂÏÂÛÙ‹ ÌÔÚÊ‹˜ Î·È Ô‰ËÁÂ› ÛÙÔÓ ˘ÔÏÔÁÈÛÌfi ÙË˜ ·ÂÚÔ-
‰È·ÂÚ·ÙfiÙËÙ·˜ ÙˆÓ ˘Ê·ÛÌ¿ÙˆÓ. ™ÙË Û˘Ó¤¯ÂÈ· Û˘ÁÎÚ›ÓÔÓÙ·È ÔÈ ˘ÔÏÔÁÈ˙fiÌÂÓÂ˜ Î·È ÔÈ
ÂÈÚ·Ì·ÙÈÎ¿ ÌÂÙÚÔ‡ÌÂÓÂ˜ ÙÈÌ¤˜ ·ÚÔ¯‹˜ fiÁÎÔ˘ ÙÔ˘ ·¤Ú· Î·È ÂÈÙ˘Á¯¿ÓÂÙ·È Î·Ï‹ Û˘-
Û¯¤ÙÈÛË ÙÔ˘˜. 
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1. Introduction 

The rate of airflow through a textile fabric under differential pressure applications
between its two surfaces is believed to be important in determining many of the physical
and mechanical properties of it. Critical fabric characteristics such as transportation of the
moisture from body to environment, thermal insulation properties, the rate of liquid
removal during drying of fabrics, effluent movement through filtration devices, etc.
depend on the permeability of textiles. When considering the fluid flow through textiles,
the shape arrangement and size distribution of voids through which the fluid flows are of
great importance. Fabric thickness and the applied pressure drop are the other dominant
factors that affect permeability. However it is a complex physical phenomenon due to the
fibrous character and highly non-uniform structure. Consequently it is difficult to estimate
the shape factor via geometrically based calculations. There are several research works on
the air permeability that mainly consider fabrics made of monofilament or the yarns as a
basic structural element of a fabric are approached as wires. (Backer, 1951; Rushton and
Griffiths, 1971; Perry and Green 1984; Gooijer et al, 2003) However, these models do not
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take into account the voids between the fibers, through which passes a significant amount
of airflow. So far most studies have been focusing on bulk aspects of flow and important
questions such as the resistance of entire fiber assemblies to fluid flow were addressed
(Gooijer et al 2003, Part I and Part II; Leisen and Farber, 2004).

Our approach is to estimate the air permeability of the fabrics theoretically using a
modified Kozeny-Carman equation. Structural fabric parameters such as warp and weft
yarn density, yarn diameter, weight per unit area and finally cover factor used in order to
calculate the air permeability of woven fabrics. 

Fluid flow through a porous structure can be described by the Darcy’s law, which
describes the relationship between a pressure gradient along the flow path of a fluid and
the average velocity of the fluid on a macroscopic scale. It assumes that the flow rate of
fluids through porous structure is inversely proportional to the pressure gradient (Zhong
et al, 2002):

B = (1)

where µ is the permeability of the media, Ì the viscosity of the fluid, t the thickness of the
fabric, v is the volumetric velocity of the fluid and ¢P is the pressure drop across the
fabric. The value of µ will depend on the type of the porous media and the pore geometry.

Following the reasoning that the void content in a porous media is a primary factor in
the media permeability, the Kozeny-Carman equation was developed to provide a
description of fluid flow based on the filtration properties. One form of this equation is
(Zhu and Li, 2003):

B = (2)

where ∫0 is the Kozeny constant, S0 is shape factor and Â is the porosity. µ is the
permeability of the porous media. Shape factor can be found via the following equation:

S0 = (3)

Porosity is defined as the ratio of the two-projected area of the pores to the total area
of the material. It is also defined as the ratio of the void to the total volume. The porosity
is defined as (Hsieh, 1995):

Â = 1 � (4)

where Úa is the fabric density (g cm-3) and Úb is the fiber density (g cm-3). Fabric density is
calculated by dividing the fabric weight per unit area, by the fabric thickness.

The major problem is the definition of the shape factor, which depends on the
geometrical structure of the porous media. Textile fabrics have a non-uniform surface and
microstructure. Deformability is also an important factor affecting the shape

Úa�
Úb

surface area of solid phase
���

volume of solid phase

Â3

�
(1 � Â)2

1
�
∫0S0

2

Ì t v
�

¢P

Prediction of the air permeability of woven fabrics using a modified Kozeny-Carman ... 153



organization. On a fibrous structure the particular pores between the fibers have a great
role on airflow. During the fluid flow, the fluid passes not only through the voids between
yarns, but also through the openings between fibers as well. The shape factor calculation
does not include the contribution of the voids between fibers and it is quite difficult to
determine it for fibrous structures. In addition there is no reference in the literature about
a detailed description of the Kozeny constant for textile fabrics. 

2. Experimental

A set of thirty (30) plain woven cotton fabrics were tested in terms of air permeability
under a constant pressure drop. The yarns were made of cotton fibers; the linear yarn
densities of warp and weft yarns were Ne50 (11,82 tex) and Ne40 (14,775 tex)
respectively. The warp and weft yarn count per cm differ in each fabric. 

The volumetric air velocity (cm3/s/cm2) was measured via the standard BS5636
method, using the Shirley FX 3300-5 air permeability tester, at a constant pressure drop
of 98 Pa. For each one of the 30 fabric types, we repeated this measurement on five (5)
specimens. Fabric properties and respective air velocity values are given in Table I.

Table I. Properties and volumetric air velocity values of 30 samples

Sample No: Warp yarn count Weft yarn count Volumetric air velocity
per cm per cm (cm3/s/cm2)

1 54 20 45,74
2 54 25 27,02
3 54 30 15,68
4 54 35 8,756
5 54 40 4,366
6 54 45 2,9
7 57 20 47,94
8 57 25 27,52
9 57 30 14,84
10 57 35 8,99
11 57 40 3,976
12 57 45 2,684
13 60 20 33,98
14 60 25 17,01
15 60 30 9,754
16 60 35 4,558
17 60 40 2,116
18 60 45 1,698
19 63 20 27,68
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20 63 25 15,24
21 63 30 7,226
22 63 35 3,222
23 63 40 1,888
24 63 42 1,608
25 66 20 27,28
26 66 25 14,42
27 66 30 6,898
28 66 35 3,186
29 66 40 1,648
30 66 42 1,372

3. The modified Kozeny-Carman relationship 

In order to overcome the difficulties and errors on determining the shape factor, we
considered the K0S0

2 as a one variable that is ‚ and calculated via using experimental data
of air permeability and porosity. The air permeability was found via using Darcy’s law
with the experimental air velocity values of the fabrics at a constant pressure drop and the
porosity was calculated using equation (4) (fiber density for cotton fibers = 1,52 g � cm-3).
The air permeability decreases when moving from loose fabrics towards tight fabrics
because of the decreasing of the pore size and increasing of the air resistance of the fabric.
There is a logarithmic relationship between calculated ‚ values and the cover factors of
the woven fabrics. The two quantities are satisfactory correlated. By using cover factors
as structural characteristic of a fabric and only calculating the respective porosity it is
easy to predict the volumetric air velocity values. 

Figure 1. The relationship between ‚ and cover factor
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The cover factors of the samples were calculated via using the following relationship
(Marks et al, 2003):

Cover factor = yarn count per cm � �yarn li�near d�ensity�(tex)� � 0,1 (5)

Total cover factor = cover factor warp � cover factor weft

The new form of the equation is,

B = (6)

‚ = 5,6635ln(Cf) � 43,405 (7)

where Cf is the cover factor and ‚ is a function of cover factor. 
In general, the calculated air velocity values are very close to those experimentally

measured but there is a deviation for the loose fabrics due to the deformation of the fabric
and increasing the opening area during the airflow. The results corresponding to the tight
fabrics due to their more stable organization are highly satisfactory. The use of a
correction factor results in a better approach of the values corresponding to the loose
fabrics. Using interpolation and minimum quadratic error techniques, the optimum value
of the correction factor has been found equal to 1.2. Thus,

Corrected air permeability = predicted air permeability � 1,2 (8)

In Table I the characteristics of the various samples of fabrics are shown. There are five
main categories (classes) of fabrics depending on the density of the warp yarns (54, 57, 60,
63 and 66 yarns per cm). In each class of fabrics there are six types of fabrics of different
weft yarn densities (20, 25, 30, 35, 40 and 42 yarns per cm). The theoretically calculated
and experimentally measured air velocities of one class of fabrics are presented in the
Figure 2. In the Figure 3 the corrected theoretically calculated values of the air velocity are
added and it is clear the better approach of the experimentally measured values.

Figure 2. Theoretical and experimental air velocity data 
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Figure 3. Corrected, theoretical and experimental air velocity data

This method gives a big advantage of predicting the air permeabilities even if the fabric
is not yet constructed. The prediction is possible just based on the yarn linear density and
yarn count per unit area values (i.e. only basic structural data). The prediction of the air
permeability of a textile fabric is of great importance since it indicates the performance
of the fabric in terms of the comfort of the end products as well as of the behaviour of the
fabrics during the drying procedure.

4. Conclusion

The objective of this work is to model in a specific way the air permeability of fabrics
using some basic fabric parameters such as warp and weft yarn count per unit area, mass
per unit area and cover factor. For this purpose we modified the Kozeny-Carman
equation and instead of the shape factor and Kozeny constant we determined a new ‚
factor found from the cover factor and experimental data. The predicted and
experimentally obtained volumetric air velocity data are nearly the same, however for
loose fabrics because of the deformation and the increase of the pore diameter during
airflow the error is bigger when compared with dense fabrics. By the use of a correction
factor the results became satisfactory even for loose fabrics. A future work is foreseen in
order to extend the proposed model for the extreme categories of the very thick and
bulky woven textile fabrics.
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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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