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1 | Electrotechnical Materials 26.2 2 4 Michail Kiziroglou

2 | Electronic Systems 32 3 6 Michail Kiziroglou

3 | Probability Theory and Statistics 34 3 5 Fotini Papadopoulou

4 | Industrial Safety And Health 36.1 3 4 Stelios Xanthos

5 | Transform Theory and Systems 42 4 4 Fotini Papadopoulou

6 | Micro-ElectroMechanical Systems (MEMS) 46.1 4 4 Michali Kiziroglou

7 | Operational Research 64 6 5 Vassilis Kostoglou

8 | Electric Machines and Electric Motor Drives| 65.3 6 4 Fotis Stergiopoulos

9 | Industrial Data Networks 65.6 6 4 Vasilis llioudis

10 | Signals, Information and Communication 65.8 6 4 Fotini Papadopoulou

11 | Thermal Engines 73 7 5 Dimitrios Tziourtzioumis

12 | Project Management 75 7 4 ChristosBialas

13 | Nanotechnology 76.1 7 4 Michail Kiziroglou

14 | Electronic Energy Systems and En&gying 76.3 7 4 Fotis Stergiopoulos

15 | Advanced Control of Electrical Machines 76.5 7 4 Vasilis llioudis

16 | Automotive Electronic§Spring Semester) 76.6 8 4 Theodoros Kosmanis

17 | Control Systems Design techniques 76.7 7 4 Christos Yfoulis

18 |[r2RStAYy3 yR &aaydzZ { 81 8 4 | Christos Yfoulis

19 | Finite Element Method 86.3 8 4 Pavlos Aisopoulos

20 | Renewable Energy Sources 86.6 8 4 Fotis Stergiopoulos

21 | Vehicle Dynamics 86.7 8 4 Pavlos Aisopoulos

22 | Digital Control Systems 86.9 8 4 Christos Yfoulis

23 | Automated Guided Systems 86.12 8 4 Dimitrios Bechtsis

24 | Environmental Engineering 93 9 4 Stelios Xanthos

25 | Vehicle Electrification 95.6 9 4 Theodoros Kosmanis

26 | Stochastic Processes 95.7 9 4 Fotini Rpadopoulou
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Metal casting ‘a simple castind manual for small foundry, Chastain S., Vol. 1, 2004.
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The complete handbook of sand casting, Ammen C. A., 1979, Md@ltaw
Sciece and Engineering of Casting Solidificat®tefanescu D. M., Second Edition, 2009, Springer.
Materials Processing during Casting, Fredriksson H., Akerlind U., 2006, John Wiley & Sons Ltd.

49




5{'J'I 1“’ 1 - A I>">h r'J:Hn7\hK_JA"I ¢ ht n"”(‘"'lz n‘
Wl Er&uBryar e Iminiyce rBr BruvBrniB

[ mnJ RE&L Y [nrBrems[fIfmyY 1 fErsraranfpokiniBrnrRNILKEBJAWR/4N] MP K
11 J 81 rhitps/fmBoYleteithegr/courséview.php?id=3427

rocraBrb BlslnrnirBlBY

B 0 LY ~ >h ¢ " s h ¥ > Ah A h B Y L " hh sH A Y ™ g ™Y “ "j hst Cow th = ,h
B‘]H<B'h.-‘:“ AN ‘;">Ijhh‘<"‘h‘l/\ﬁ‘h_'/\ 5)h’>:1"-_"‘lz__.‘l-/\_¢ /\h-‘:"‘_h
1-I‘v. _"‘ >h‘">h_"l B ' Ah A h h"C_B:':A_E'(\hhhn'h"y\_Bth\BV"/\
~h ~hi1 YA B B AC " AL AT B " 1 h > h 0., ey > L > oy Y KATh YA B h Y A Y > %3
”'<','- O B:/\'é" ‘¢h' h “>"‘.‘" l:)(D . '

rs A rls"'_‘]" ““<;¢“;gh,‘“"‘>t;' Yo KI “th ‘ h s ' Aht B Cw ot AhY
_m}‘:’ys' _'_: jh?';”w‘ h'A_WT_:'"Jh/\_"" jlv>“h/\l¢". h‘,h<|5'hl

-mA . y B¢ o h >“{"A_/\"_¢K“ Chh",h'<’u“"h‘l/\_h _“‘ Irs

-mA . y B¢ ¢ h* A h - Y <h >j h AB rl’Jh_'Q' h_'A'>h

-w , B 1IN BS"‘;__/.\/\HDW]\?.‘A ""‘_h"

-, B T B ¢ h* A D A, Ty BT fw>h - VhE [ hchw “ By Ch * ' T A7 - A8 " h Y hup
he A" ] < hy ' j~ Cht L *h, s’ -« m S X ’ I '
_J/:"’yK' fw>h h“ltsl ACCTRC B> B, v >5"A/\’_‘h“’¢h5"1‘h"h§" T8 '] h <Y A

-1 A, y B " e I_C'/\{ ‘;\" . hl" :__<ISE ”'R‘"_ B AW~ 1 B " h

-mA . oy B " ‘W;h_h 'h;\‘ :_'A n"+* A" >"nh

_JW(V‘ A h >‘K’¢’_ts“>'/\‘h' (‘th‘/\hsJ‘Jqpu<>h_'¢_/\ C'/\{’/\‘/\

JrB]gi:l;E(Ifrlyl"_"‘Z hAh<“‘ ¢ ht ‘,:’l\'li‘/\'z DB T SwAATESHh T hIA]C T A h = h " h>
B_“>'¢" n’;h"h

1A51'h >I. ¢ ht n‘hAs”"' N 1, A

J”" h s> " 1 AW E Ch_h‘_h‘s'.q;)

n"4+h > h T T T Ch TS AN O

InfinuernysyY

(0] rl"_wl'u“uﬁ“wl h’Aw' "’Jh/\“'l j"'>'lh/\'€‘"l h‘,h<5'hl

[0} lul‘A,‘ff.‘{u“th‘

[0} rl’Jh_'Q_""h<_"“">h

[0} B_“>'¢h > w h -y _h > h

S A

[0} J‘ _Q‘h‘J"hh‘ h <8 * h ¢ ht - Yo ¥ _h > h P

(0] Ih{‘rs/\w 1B " h

[0} E< B C Y >h i1 AT e h ¢ AT ] Y <’ h

[0} q) i ¢ ht 1 " h s N " 7 [}

q;l‘/\‘"ﬁ‘s s > 7 B " 1 h ' h ¢! T B Y h <Y A

_r’/\4 AT h - '<5¢_ e B AW~ 1 8 ' h

(0] rl',l"/\">’h

(0] rlC_’>"' 5'h115<>h_‘¢_/\ C'/\{'/\‘/\
napBrfarnin Tmeenmsa Y T Ser Lt bAoA > T T Tt e
I " NERVAN rhev >t hgm 1 “hyg®¢h > h FUNA >w Y Sh'™ " Stheg ¢ F7 T AYC " ~ g~ 4
h ) b th’““‘h‘rs'l _“‘I>h‘">h_“ I I ) ) ' ) o '

i0 n'{ht_‘ﬂ‘wl st B !

FIY) B/\h(“"/\_‘s" “u_'ﬁ‘wl > B _" >h * ' >h

n~"'" S " A.Ah >kmal " oW >w:* , §

BRI B[ BB)E] EY" ¢, P ht > T Sh o sh Y T hsg U A%Ch S Sw T h 7 pth h T ¢
B 1 h > h (0]

i h ¢ ' v B, ' e >w 7Y 1t h >~ , - A B h * h - 1 h - " B <t C" B
[o ! h‘_"__rs<‘€" ns_vw h ' T B, ot e >;N ¥ . 1 /\h_h_‘ /\_h T8 * <h
n"~._" s T <<h T T g

n- s T ST 8 A AT T AT Tt G A S

n"._" CHA AT > h = h A '

(Ersvw_h" -‘. 1 h‘_"' s~ 1 h )h, J’/\rs_h‘ > B 1 > *h =~ h "~ > h ]
Wi wrasmf Bul B o ’

rhAah _y>s A g, h<ceth Ch* Juws’h A P PeMe.ABNWENBYE {UNI Y14
prhLs T Ty st A gt e oy e ffielt iy B [ah AN - B'ONXP nrpslNn
Paotstoar bt gT stk A e TR Ty e T T T e s By B B¢1
Iminiyce rBBs BryuvBrniB 1 &) nfmBriBE niifBoiey BOP emmsfvl [l E nf

50



B,{'J'I 1_' 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n"’(‘"'lz n
remyafBer Jraefsvsfi1Bl 1B nE wisracuBryiraE nfB1BLIBL &
[ MD I [3&2 Y [nrRBraeme[f1fwmnYirm) myminm [piBrnrRnil kB BJOIR/4NSL MO K
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3428
rBoacraBrB BfslnrnirBIBY
B N LY h ¥~ >sh’f ATHSH g h B Y > e " gh 7h hh ' B 1A B ¢ h t B
‘h’h->w S --il{'h‘ h‘u'_"E“/\'>" C-J-"A-'I"/\B-""jﬁ'h'<-</\'.-/\/\':’¢ 3 L “h [
l“ >hr§"-/;>t‘n""4_‘g>'/\‘¢-'z {BB‘/\>-B‘Jh‘h<BV>’_j<f1’h‘¢>B"“‘H BVB'{-’R"B“-‘ 'R‘h' h/\h<‘
B < B h> . A BVES  VE A~ 7 h, v A A T ">t ¢ ht B . AT < TBIvBh
;"{:‘-”/\‘_"'l."7\‘7\>‘/\€¢¢'h1¢‘1h"/\/q5|5"‘hh"/\qjl,:'h CoE h'_cs_h ,h‘/\-'>|s/\hz"~I
h > coror (‘_V"(\‘"I “/\WAB'hI -l. B_"_'>V/\'¢"I _'V'{V‘CD
L T >h*t "™ >h ~ Al AR T AL, T S5 wWh gETEESAANTE BFT T AT T RS
: Y. yv-y>¥Y ¢“h ¢<* Y A Ah hAaAh- P L L Ah L 7R A g oot ">
¢t-1 BAY > YA ¢h <o ""j<'->‘h‘_'¢‘h’__"h’4/\’h,'\ml_J“Ih_/\_Bh"élrs“’h_’:ﬂh<’_mw1”WIw‘-’_15‘“"
¢ A P " - LW A ' h Y sh Y ooxoonca ¢ h ' S G gt '
PO > ‘ 'A"I 5’}\h' ¢ h h/\""“:_/\ ‘:/\ i h > TB 'S Y O'A '(“'h‘/\,C_/\h"lh
[ “/\ls"_ A-‘- '<'c<"',_‘- ~ ;h‘7->h' ~ ,v"- "_K_'_h “h 6
mrh__hA““‘rs—“Jh"Qh Ah'hﬁ_'_"“_‘(.‘h "_JAI'V/\‘/\ __BA_/\VI<V_J'¢_/\ B VE <
WN. 8" A ChAh AThs ">F"1Y " "hs A8' "> 8 jAhs Y CChhA* ~ Xh' 1 “h¢ > AY A ' < B * ¥ .
PR ! YA'C A ,hTAYSWAL, AD o ) ’ i i ’
mp'h} A B! _‘ j h 0w ¢h_5“'/\‘5‘ - wo, B - h B ' ' _uj)q“i\‘u\
LA ST AL AT O AND
;JLJB/\h__,V“' ¢"_'C" 'Ch/\'_'_h T To.ow > B _' fwot ot _"‘ ¢ h _" B
STBY BEEEAMAT 5 RMAf< ' Chl C ATu T wi>wALA TR C<r T
phewys™ Y s h [ YY" h %" AW S hp_"h.™ AR Y pf Yk A K C ok Lt Caiwh Y P The e hg
'R | ‘h1<ts<"’h/\‘ > . N _' L " h Yo _ A _ ' _'n‘ C the t v“_ ' CAY "/\",</\"‘C""<I'Z_ C B Tsh JCJ'B_Mé
w ¢ Y R L e R L T A T A ¢ h g - h a1, 1
fnfinuern)eY
1. n""hs vy ~ " L.YE S oA e oy h hat o7 _h o 3" Ah-n
r CCMAhIST @ 4! B~ YL "h AT'A SO h'AL A (o)
2.‘J‘h”h4rs’1>h_h -'“'4_“‘__'| _rsA/{h""<s"‘1<“h”/\¢_5“' NOAhIALTT T ATE T B LAY SN
3.8 A>T o az2NBsz L Ah > o A L R U
4. & Y','"Th""""'ukl"i"ql"l"/\"_>’/\h(p‘i' Z{"“h/\ﬂ B_'AB"'>h_'C' >"/\_W
5-:[“‘/\‘_" ¢ ht h At " _ =" A" /\"'>“"/\'(DJ‘h h{s’J>h_h T Y\ Y ~
6. f <’ LTSt LT ATRe fhims s e O HEtwuhc Ry gnf o hT >thoA
7.0A" ,hh & s e AT Y s hg [ A >h oo Lt Ye v h
8 A' , " hgo Lhosh o gwes hat s o e AR @l hY @ hot Thex Y)W @ h
9. n~ ‘"1 htos O éb§6é2Nl 9FFSOGUVY ANET T AR s <A DA T thhi A
1 AR >8 . AD
10.n" "~ _ - s S MLt YATh o et ot hAtC ot h o [8LAT<T1 S hoA
1l.p  -A_h ~>hy’ > >, haAw b [ 4BA VW'Y A Ah CHhHAA T LT
2./ "7 <" >h > 1th YA Tt ot tw R L R B LA CY Y ALAY CA
, Y T Y <Y1 h o
13. | LR A Lt h T >SW<<TAD BToAT 0 LTI > T AN SPhE Y D s
anBrlJrrl'l¢l!r‘rl'¢'5ﬁ’5¢‘|"Y h = ' W{'hl 1 "1 h>¢h<’h > 8 “y"_"' ¢ ht B AB 7
>h " sh "I “"‘_"’y"/\_h‘ h - 1'h,h/\|s'u‘ - h "\"h"‘ _' t A<
[ >h">’h’y‘8_"h“_"hrs“"C‘h“é‘é’dzﬁ@pféhé' A P OARS2 ThY ot 8. A B <
h - w<w > A h, ~>w uth c oy v e S gt sh s
BRI B[ BBE, EX" ¢ " | ihtst o >h " >h O Y N SR U L O 1Y ) B
>w 7Y L1 *h>Y " _ A8 h t h = 17 h -~ " B <t C" B VW h > " @
M® & h - " Ko<t o K vw h o ¥ - O SWLIETT < A T ua S5
LA 1A ‘hB‘:'M ‘_"“B"‘C IRVADTE A ‘i;">"‘2" e th b Ah‘i Twer o ‘1"'¢¢""”$1’v“_/\“<'1‘"'
;_iq) ¢h {"‘5’_‘ ‘4_/\h '_I'_h’_:"’lh_‘l’s_‘lﬁ‘"l BR‘_“"/\'I‘_'I B'Jh"h‘ * 2 sh
R L S Ch <Y A >>E _BYAL" h tw T U ARY< ggTE <6 Y] ho' sy h ¢
wi wr s emf BB
w'o<’ GnMmpppcTpBY @& ‘h_>h> " -~ " +  aAwh s, A <"1 h %
w'i <" wpncpyoTcBY & Jwh At ,ther Y,y 9NRAO {OKYARGZ WFNBR
Wi <" omMcnanTty8Y 1l ypnpnrnysl X bd/ 1l wL{c¢!YL{Z W®dCh2[ 9w
w'i <" wycnppdccBY HmM >h " >h gh ot h YA ymT h' _Ahy  Cdzglf b2l

51


https://service.eudoxus.gr/search/#a/id:41955675/0
https://service.eudoxus.gr/search/#a/id:50658376/0
https://service.eudoxus.gr/search/#a/id:16078/0
https://service.eudoxus.gr/search/#a/id:86055966/0

nipirB oénrBLB vlyirE

[ mnJ B&3 Y [nrREr EmEY [[1JB8y¥BwEo sl k fpiBrnrRniIl kEBJOBR/4n{ m
11 { 81 mitps:inpodie.teithe.gr/course/view.php?id=3449

rBoacraBrB BfslnrnirBIBY

B 1B A ¢ N LY ¥ >h ¢ " sh ¥ > Ah*® ¥ L, T ' " A h B A DAY <Vu
<" ¢ _ A CH'B';\h>BI>r;s“"‘>;h t e ;B‘I"{"<"J’h " - Tl “Gh h Ah <h”'s h* B>
Ah >s h W C¢ - <crish s sht'sh “¢' ¢ht Ah B- 'he
h=~ s <cw  >h~& 11 A>_A i

K" -B'.{'q"_-li'ls-. J/\_‘ts'. - h Ah >wAaA®B h * A h h“".‘_"' A s’ Ah Yy
rh_hatt ' TVl <t >h LA 8 - A B ST T h ’

rh_hatt ' TVl <t >h LA LI _ g ¢ A '

rh_h/\" ' - "j<'>h_,/\ ""‘ _h 5‘ _h

rh_hate ' R I Y S e A o>t T h ! <!

ph_ohAa TSI oA T > L A S e ! YooY T h

rh_ha"r ' >l mh >t A > h] Y <

rh_hate ' Tl <t >h LA < T 0oh S>>t A > L h AL A

rh_ha" ' jh>v e A "L oA LT > A <" S _ A

rh_hate ' e L T S S\

ph_oha " LA Jh e A RS AT Y h e h S o

neveo_ot

nv- " cs’ > AT T ST AR G AL BT Y B Y >

nv- "' cs’ . ' > Lot A U S P L S ' -
n.’h > " o Ltht h e h/\h<‘ ' 1t h YA > <w ! P W S Y
n.h" " >"2" A T hYEUISITIA M AT T At Y A T ssTIsh <7 T o T

B LAY <TI0 'A>N LA

|:7>/\h'_‘v' ‘Ch/\'_'_h h/\h<‘ '. - hﬁ‘_‘%‘_/\ < C <, A ! . ~ ¢h“ .
n- "< " Ch hcoc<' <. A <@ rA _WAh <Y h > 8 " A B, h >

BAhi A t ' _ R 1 hj . " to_h <" ¢h

o< ST AT R DAY < S E,oh 7 >Yaw

nthiaAL h> v h o<t S

n-"<"+" . A Sh hcc' <, A > L AT ¥ _h ’h‘ 1t h 5 v h " >h h ¢ h
JrByslEARY Y. > habh< Cht Y AU UUA S BSET > WAL AT ThT TS A DA
rl’J’hh‘(DJ"“‘h > 0" [ AWE ¢h_h _h B cpn’Jh > h [ U S _'>‘
InfinuernysyY 5

w Bt 7 traortzz g~ . " _°7 B~.t>"a

(*)B'A" _' “/\WAB'hIZIE‘ _h N1 Y ¥~ h

L R L L S R

W WA . ! ¢ h* s - h ABB ' hCoHM" h >

w]‘>"' '"I hB?h_L?\[ T8 ‘_hz JV-{“.Z _ tjpon ‘_h B _h

wn <.t T Tt >h LA L L

w¢5 >t o E AW~ 18 ' hy fB >Y ¢~ h*>’ hy _ oYt >5_h{""l fB >'_‘_h
w G ¢5 >t o R > B Y _‘ } i <" ‘_Zl“‘ B. > 'M_"'I_h‘ rsh’ogmj"'/\lh >t ‘G‘"'IL‘“/\"
(*)¢B’>V4‘Ah>‘¢w..z{rfsq<hqw. n‘h{‘ﬁ‘h ’Blz H~ q)xs >“4‘/\h>‘C‘I
wn <. " T Ti<t>h oA > O oA >t ohAal A SR T s oAb ST O A Y
w pt>" T h T >T oy pes

w . ohe<ct O pRRISARWRSRASK BRAC A

w npthi LTk TR RE T > L0 h . X o ontoh . ! > h <<, A

[ I S L S S L S o n > h < A

w noo L0 h . " hah<2rh > " A >7 , <Y h

W rw_“h Tt h ’ _ h = o Lt hor,
NINBrLirnlNrRERETY ¢ "6 MO & p[HAVE  her [ERg - <miph has
prah et ew Tt SEY A AT >emalg o wde t hswt S Sh e A Y s A L L
BRI B[ BME, EY

r.o I hve Y <o "¢ mwh ~pvimhh ™ e"S 8 Ay shyw' he " h  hy' ¥ <t
-p_ AN "' h hAaha ALt ¢ ht TEATI&EhYM R T O]kl php A AT G AT
-p oAb ot h hAh AT Gh T e Ty T BRI SHAL S AN SE AN AL E s
wi wr s smf BB

M® u'ZC"BC . w ¢ h@ianapli G DouglaSBN: 978604187294, mn 1 81 N} p s R Ve \pap MRZMB it 1
H® U e g T > ' T hOE Y. r; 1993 7 mo [ &

52



B 1 1 - A I>">h r'J:Hn'/\hI;_J/\" ¢ h ¢ n"’(" ' s> n
1V {B1uni B r VB M) U
[ mp 1Ak Y [nRBEr EpBY [{)[BU¥wEofsl k 1[piBrnrRnil kKEAJWRO/6NL MP K
11 J 81 nhitps/fmBodleteithegr/enrolindexphpd=3440
rBoEr1BrB BfslnrnirBIBY
rs A BT " Th h¢Y <> tOR T WTw'Sht"sh Y ~ ve oo,
ﬂ/\h->“”|s’-/\h h Ahi1 A, ~ |;' Ch‘-/\;'l " t ;1 B _h j;1 :ﬁh _V'AB h
ﬂ/\h >" Y 7 s A h s h " >"'" ! _'. h w ¢ h* _“ Ch A" AB AN ‘h_/\"h‘<“5
jh> ¢ _ A o B AN h A AD
11 B g
wgAhy" "t 3y haAah< ¢ h At B L8147 >wWA, A Ch T<! TL,T oA >80 |
[\ h =~ h* s . A
(*)B‘-IAV>I s "1 h > h
ow' ¢t e e Ch* h Yot ot
wf"’hj R _‘_. tsl<ts fB _Zl'>'_v JI'K‘" ¢ h* B - h A Cw
J nf 1 nuwY n)
rl."hl‘.l"
1. .7 h hA T LA <" ¢ _ A
| A B (Y - A
wv > AsE ¢ h f h e >«
1_'<'JI' > F\/\ "j" B h CCw ¢ h* 1 Ah >" ¢w B
B e _‘I'<'J'_ > 1 " h :h_ts /\'Ch' >w ot _" h "_> _ ¥ _ A < B
1] <" ¢h ¢h 8 1h h
B/\VAWI ¢H‘ A h I>VJW
‘Ih"fl' Bh AB A
.- ' ' ¢ h ST <t s > ¢~ <' _ Y., A
17T <t >0 s T h AL A
1_"' K’ h - Y <Yt >"’ “J‘:'<<" B
1JA "/\nsl ‘_'<'J"_'¢W S>w Yoy v
pipBrfarny rnéspelyY
[ N > 6 N - o
1 - "ty o >h ot hom gt hgtCht SR T SwS Y Y shrgpa YV ET Yo
hg B' L °h,hwass AT . A L
i 0 rl(‘,‘/\"‘rs‘l ¢ h* <|s'_“>u B < B'I _ A < ‘“_w A h ¢ [ A
10 n‘{hC_‘CWI s B Y B " -y h > Y SW OAB “",4‘_‘A'Z'1/\,>’h _" -
n-""¢ 7" A. AN >tmail © " " W > W S
BRJB[BH’]E{GYI_WI “ h hv"'"Y <>y v Y~ A > B 1 h'_" _B<’¢" rsvw_h" ()mrll')
ey T et s Sheoect Tten Ry et S g
Wi wr 4 smf BB
MO T alahsy @ T Y @ NE NTNEJJITEIMAQT n©4 s 11l muf
HO 1 "' .8°h ¢, ha_Aag v " - B Jh- ML 77 <7, 3 H' ONTULTT'E HAMPS

53

B



B,{'J'I 1_ 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ ht n"’(‘"'lz n
pnmfaB rnfBruvErBfivermy rBs 11y faEBIM
[ MpJ 4% Y [nRBEr EpBY [V [BU¥wEo 60l mmI pniBrnrnil KEBIOR/4NS MP K
11 J 81 nhitps/fmBodleteithegr/enrolindexphpd=3441
rBoEraBrB BfslnrnirBIBY
I" >h * " >h E ° Ah .81 " hY>swAaAY > B [ A h - h w , B ' _' j h '_Q"/\ ‘>‘h"‘{“
B 1 h <’ , A “fYE , ““’hh w , BN S B h >, " >h t >S_AND
CE AB T ¢ k- T Sh i he e e > Sh " sh ~ wo, B " . KUSYhA
hg Ah hAha A, ys" ' LR SeW ALt huEE Yy HEARA BT mR AW BT jwe ! >
i A h B~ >'" AB Bt ¢ h* '/\h 4'hA|sI' ’yu_-h'->'hl‘-' >_h_"¢-__llz ‘_- ¥ h‘/\_h"<l"‘1-|s'{
Lthe s oA T sh oA T L GFh s TN T TS > Sht € hA” hERhLTG LTI A T bR A 3 V|
Ty oAb ot hys Y Lt he T hssh T <L AR>S LEAT oA AR o T
L0 AN TV <T1 Tyt A WV T LT BIATT Y [ eTL T T > hY o T RGN TR NS E RS WA, T
AL X
0 Ah ST A BT YU TS Y <" >h _hoogpt b LA TN Y A B h T s T s
A h h h Ah < B " YL A AT 3
N O—Ah {'h"sliA{t;s"J5h:B;‘ ’hl Ch‘_‘ ¢ h 'I AW~ B ' w ¥ ¢ h* A
¢ ht h = <. A ‘i‘_'>h_‘/\z ‘ '

O Ah B >' A ' ' h->oc ~ s >8>0y " " RT T g1 BE8AT _ _@h" :
"0 A s Y s A :hl’h¢'<"‘u’zll‘_’l "ShA TCh CEART A < - x
11 By BLaEln
gahy™ "' 5 hah< ' Cht SN BT s L ThsTwhaT AT Cth L R < AT LT BIASAZER" L
g>hy oM s~ 1 h >’ hy rl’Jh > h B 4'5‘/\WI Bt h <Y AT rl’Jh"h ey
B<rs"rs '.Z L >y Tt o ¢ h* s - h ;e Cw ! (0]
fnfinuern)1seY
wl " >h_h ch AR LI PERC RS NSRS M hah-h h> h>r @
wwh > ¢" ¢, > h e _h> v >h s AY 1" "w  C2dZNASNE s _h> Lt >h ot sy
Wil e S tsh U AY 1T h>>t 6t ththss hog AT h > hj o< hy ht ot
Wp T, _temew AR fesSh e s h Yy Awg' V@
wB/\h‘h’h _h" R _'>h_‘/\Y uv"_‘u'l L h v h. ¢ h {'h)""ﬁ‘wl B Vv
wlAh < ' tt>h oA Ch ' >h LA IR I U : LAt oht it wh o>
vh he ' ote T<h v ¢ h LR o
Wy’ <_"h Tt <Y e ANT O o oAY T WAANT T <7 Tz .hrhe ' -
WRBAN TR R h . ">h . AY 8 _h .t >h s [FLXFOS ¢h'>5>ms 0 a0
Wy, AL oS _t>h o oAY ThThc<r < AL E Y RN s Tt T hy hahy
wn5‘1>h_"<‘v’h ¢ h* h/\hCh_h‘ClsEs"‘Y ‘:B_‘Bbh'{§'{>h_vd":’ﬁﬁz ‘LW‘
The>T o0
Wl 8L ¢ ht ST TS A T > TUQRYYE Yy fthous AP >ch< hhTy< gttt h v s o
wl<>" > ' 1 " h¢ ¢ A "' >shh h, AS *>8h ¢ 7"’ jtBh*Chh -~ h h >w LAD
@n.h > 1w Sh' “h’hys’ish_ hqg )
napBrlarnieradspayY b wE By LR ORET s AR YT T >>AOT g LW

ST vy YA he h= ' Lt h, hAs s T hUeYM ot hght o AT Y g &Y T A hsechT h
h(, St h A B > RS A BT <BI>SWAL, A B> 0 _ A BAY " AT
o 4t hhoa A T Y A > > T S K T3S h s To0A T T sihet > LAY
I 1t h ! 1Y v [ 5"<‘ ' B‘S‘" rs‘/\J‘ hv‘l(p
BRI B[ BmMEY EY" B <" ¢" svw ho g vh >"AY omnm:o 7 T <h > ATABWAE
Wi wr s smf BB
Wi <Y oMypnycpo8Y ‘nf'" hgre..atm hto 4ttt o>ehh ot ASSh > h o N LSRhATA W Y
w'io< OWOMHHTOHPANBY 1 E&rB[B &I 1M JaEarB{BE hLIWSYKSAY k 2Affale «
w'i<’" womMoHCBY n* ha+,amo Cs .7 h s h A Sty T st AsS v
w'io< @wcynaHcgnBY " >h _ h Chroog 0 msh hos>E gl ¢! .Y H' O ONTH 3
W'l <’ PEHMTMEA VS halh <~ a0t ¢ A '>h . AT [haAh oy hoTT g

54


https://service.eudoxus.gr/search/#a/id:18548653/0
https://service.eudoxus.gr/search/#a/id:12273250/0
https://service.eudoxus.gr/search/#a/id:31326/0
https://service.eudoxus.gr/search/#a/id:68402690/0
https://service.eudoxus.gr/search/#a/id:17605/0

5{'J'I 1“’ 1 - A I>">h r'J:Hny\hK_J/\"I ¢ ht n"”C"'Iz
rnffer-EmauRusl [ s B[ E[ B
[ mnJ 4% Y [nrBraEps[ I /oW YL faErsyardl[BgofnypiBrnrRNILKEBJWR/SN M «
11 J 81 nmitps/fmBodleteithegr/courséview.php?id=3442
rBoaEraBr BlslnrnirBlBY
B N LY Y * ashht® " ashh BV h B ¥ L, ' " > B N h = h h ' B 1A
sw oo el CA T hamhovmvo Sy R I SR I R S NP
1'->'“ j’h u/\-' - “"/\_-“ " >’ h -“’rs"hl ->W"-_V IB<W;A:- R
m/\_ B:'Y rl' hao , 1" ‘_'/\ B - " _">' _' >|5_"’<"J’h. > B w > h "‘/\_'>IBJ
R S S B I . A U R LA\ W G T hah<”s " C_AY "<8¢ YA C_ AT
hoe o o LA ¢ ht ¢ C <_ >h h 1t h e AL B ! O'B/\B'J'_'Qﬁ_h_llz"J']_"h‘.‘f‘l,[fj<h N
B<WJAV‘hI_q§"_‘_
pEVY s Y 1T <t st hwesisk s 0P A TSI T IR ghhk>h LA >s 0
hah<>a " ¢C_AY ' <8¢ SAN S OAY L, U h O A BT TR S WA SSwC TR S h s A wp ST hT T A
R | h ¢h_h1 h’". v’ " ' B Jh<rsl"A u<_W1A“‘I'“‘“"_'_hIII_ ’
IrByslfEERT T ' > 7t 0 A Lt h o hve A > habh = v CChAT T oA >Ww
hjtsjh"_"_,/\tp"h.vf_\' h‘<">|5_ " B, A > B Ch_Q u‘wC_h ' 1 /\h_'_'_h -y vy
1‘54’h' “‘_">h_" 1 “h L h <t I. "‘"_'_hl "’“/\_"I " - [ ’hl
gahy™ _ """ 5 hah< '  Cht SN E TN BT BWAL, AANSH TR KT SO KA AT >
g>hy oM “ 1 h > h
184 h> > ch prh,s 0 T LA
I’“‘h >Y o B AWE Ch_h _h s‘lq)
rl’Jh > h b 1t T St >T A S T8 Y h <Y A
nfinuernysY
wn' “hd L A s CAhS UCRh T, hhe ehe CChR YU RAALA >wW T '
wr<h‘?"",”t{h ,h<>h_‘/\z
wki i 0 h>w ot oy Rgisj bttt b 7Y BIwE
whi joho s L st hhOARh < e A h T RW S eh s wh Ryt
w{hv'  Al>">r YUURALA SWpAT PSR CE RBANRKXRECR
) S A SR D 7 S G/ 3N LA NS SN IR JD B D "t Ck Sv ¢ h LI
wr‘¢<_>h_h 1t h Al B ' ~h ¢ tCh Y B AB J'_'qh(D
wn' hy a1 R h ¢ h: ATyt W<k oo, ¥
wn'hj h>>h_.‘h"1s<'w,u"ﬁ
wn' 1 h>>h_h rs<w1‘“‘ >5_hj<‘__/\
Wn'ha " h>>h “hwows A
WE AB "™ L8 1 >hoy B&Y >hhY <" 7 h h = >y >, "
wf Shouth Rt uth TR ste L s v g
n"tho Chow h v ¢ om Y gt Y [h<>"1 h, Y 3 [ Y _8AT > TS <Y g sh
B‘ "‘“z_"'h," hlzlh' h = >Y¢ < ts,‘ 5"'4'zlul>h "<““ -2
ru_h_""" ’B’>h_"‘ B _h vy rrs_h_ oo _m‘;r}z ‘ﬁ'i}ﬁ?ﬁ?‘ﬁ‘zl‘w‘ﬁwl
L T A LS T . S >w
papBrfarniptmgenessy © 00 LT T >80 0L T T O
J""j"<" L " h ,  hAas " _ A > B - Y <Yt _" ¢ h* .o ' - Ah S h P
n-ho Chow B:er s 6B EIVET T <t sh e L S ¥ YA ¢ h he<c' <~
p‘/_\H_h B Vv h -~ _h 8. rs("h’{rs‘ I.(D
) " v rh o ‘hC“‘ {1 “hyg*¢h ’h‘ 1 “h >w“" o < ¢ "/\‘C"' ~ <h
h Ij h ¥ . th Y oB " ) ,j_G ‘n'>{hh o ->rhq4wl'f‘, B/\b(}s“j_w‘\__rs“‘ ‘va . >,f‘f_ ‘_C““ ‘Ij>/h>_A'>_hW" -eafl . S
BRI B[ BME, EY
14 B <" ¢ i h s ¥ >h " sh ¥ 1 " h >~ L - A B h ¢ h h T JE™? h - YA G
i h ¢ > ‘ R B, ) ‘_R‘ Yoo '>w1’”h\‘ "i Y he>Z 70 " ABB YV wh '_h th' @ ) ’ B
CE 1_’h"_€5"< rsvw_h ' _“ s, '_'C“ >w 7Y i 47/\h h Ah "1 ‘'<h>j haAas Y
n-""'<_."" "~ 7Yi<">h_ LA ¥, >0t LA DAL A T h= ¢ _ mtr"ehaAy
n".._" " SN T > h=hnan_""" %
H® CE B VW o h ' . A n 1 h ~ ! ' h ¢ A B““ﬁ "h*w' , A< "T17"hhut > h__{“‘rs/\‘v“'ns“”rs_J’"h__‘h,_‘/\ 7 shh ‘¢__"_/\'
- h=>6¢ m"erchaA ° h ~<ch> ch L4 h e h < h o >h " >h v S K '
Wi wr s smf BB
fwo_ s Yt h pw ot pht B oh Y rhAl K ne® rhe" > <h¢
B""_"'B' rW_" I. ¢ ht n(WJA ‘z H' [N rh<"j'w¢_'I r‘/\‘_h/\_
[ _verThwksyL Y 5 [hcThoa B*hah*> ">~ 5 [h~h" T pnt>"_ " . 5 n
1_h_' _‘¢ <KJ“'I ""_'_h > 1h}h'h n]‘_ 1Y > rlﬂ‘{"rs' ea;icz

55



B{IJI. 1_\, 1 A <[>">h r'L""h"F-JA", ¢ h ot nrv:q.‘.lzn

[ nifrsELBY 1T &

[ MnJ A% Y InrBrepe[ 1 fmyY 1 fereyir el [gnfnwpriBrnrni kB @fWR/6n[

11 J 81 nhitps/fmBodleteithegr/enrolindexphp?d=3443

rBocEraBrk Bfelnrnirb{BY

B . >h "™ >h YY Y Ah U > EAh vIwWw A KT B h Yyt h,’h AT ChY > A
A L4 hit e TATh o s U ANS TSI A st hAA o]
[0 >h h-~ w<cs> _C JRCWAATEEChituCfr L, BATCSh LA [s _ _A®
& : Ny Shomsn Y. st A s hao v SA T T s o :
e h/\'ﬁ-"l ) A Iu‘_‘_I’_'/\,-""Ahns_,_"ﬁ“h. >-‘|s|5 _"_h‘_">¢‘ms"l<$j-9|§ Y_"/\A"éh_";\W{l'lf-f;If
B E v h " > h h T8 N Y Ah>" ¢ _ A >S>'" .hA_ADd B 1A _ B h w B h All '
- BB_'V,{ _/(hl>"/\¢"‘">2_q'w'5l“‘>_'Ah/\WIZ >'_Ah/\wl B“_rs"ﬂ‘"l Ch"_"‘l ¢ < -
[s A BT LR P S A - >h " sh ~ v, vy K “th  ‘oh
wN‘s_' Ch hoa~m > s: h o h s " Ch  ssaowe -7 4I‘w'“ A U A eh oho bt th s
o i ¢<‘_cp - . . - - - oo
EA)NAB' 1A Bt ' T2 Y h3ST,OA THBATT Y oB N K ~ B h C_ >h h ¢ h* L " h Y
hsg ¥ ° h vt Cw ’_{“/\h>5' ‘Bn{:lu"h_i {BVh)B_/\W > )'hJ>_h h 5 ¢ T B
wh h AL T YWY SER s Ah B,h’>“ylrs"“_"‘4“vu'>“rs‘<lj\__{‘r5)\|¢BN_‘"h':"EZ‘,'}\"Irsl_
v ¢ h! ' B AW~ 1 B " h . A B N - AD _ 0 B A h >" Y T s Ah R |
>'AH‘<'J'¢h-BVIh’ " > h hz"‘__li' hu"Jh‘:‘_h’(hth"J';ﬂh"‘B‘W"jlh/\tp' s> 1 7B
w¢h I AL, Ty B ¢ h ‘h_>'“’5’ '/\h rs,h”'>'y5‘_ _“‘II /_\'>““I’ _'II r’_'“‘h’/‘\rs‘
“he Y h <Y A h ¥t ., 8 h ¢ h h A ooy "‘ T B >'Ah/\">h_h¢
11 By ®f
gahy™ "' 5 habh< ¢ h Nt LELY >WAL A Cht IR D
K >hyt " n-*hoon
1;5{' >'I ¢ h* p'h‘ts”"‘ N~ 1 LA
J"Vhl‘.l" _‘{.ly’kg,‘qu'.'.z ¢ h! B'hJ‘J‘(\‘"I tow o,
fnfinuernysyY
¢5 ot _ tenry _hts">/\""¢>"w AT h ‘I 5&{5,"_"">>"Alh AT ot '_ ' L . A B R N - AN D
fB > ¢~ h > h o rl L8 v E AW 18 ' h Y B A“h‘o“"hsz _5'/\__' ’_'h‘ ’_h‘Z/\ rs"ts{"‘(.‘_"_ A
Inpfer Bl Ed @& "E>E <t R AshE T B LA > ET 0 BT LATES L TAGD [Ben [T N B
rh_ha“>" h >~ he "t ¢_ A >s08°_Ad ' "~ _ T TTYrtswas  h_ >t hto
nfamfBvae [ [scEr [m) [fnlifmy® [rih>>whyehe ™ 00 s 2@l ™ of [ 7K
hah, > *h * ¢CA_6 _hi>waA,Ap [8s° h>h =+ cn ¢ h ST <Yty v h = ' ¢ CAS
Jhohst "o a AB LAt Ch T PN PERNSARS T RS LS hST O AN Hh] T LY VL
BrBIB[E[BY N4 hdpsh  YsShh “ SyuddDlAYIKE YO
[fBEmeBfarnl fenu {02ySazs ®Ah <y L PAENI>SA" 88  OFR" T TwrE )t qw T w
4‘/\h>‘¢§"'z‘:7\h’_"'z By’ S, ! [|LJ-E|O§Z ‘A_rs"‘“Ars_‘/\_{’B"'_l/\z’"Bw,lhz>J"’JhN>I
_ ’j_4‘l vy -8 0 " ho o _"‘qul"l "'"‘z 7h‘/\'>|s/\'<.‘wl _h‘u‘
pnenrimpnil felrnl MRILMLAIL P QVIARSTOW Ay tET T S@G n T R LT AT e
¢ hhr o L s ¢ h B, h T > w Sk s Y >t L hAtCw >' L haAw o)
sfaBre VfImrB Brirfanifael [esa@” 1 rauifsd, Bmmel g oF f <0 07
BT 0 T ey T T T > oA N ERB LB ARMMmMY @ s T ET B
m - h>>" ¢ b5 5" hah < 0 LY C .~ hu I AND
napBnLarmnp Ty J St R T wr T h ot h TG et h e Tyt DN BN L Wy
>h * " sh "‘ “"‘_"’y"/\_h' h - 4'h,h/\5‘|sl ‘h"’“’h“l _"‘ “/\'<
hg + hjh* A A" BT <BL SWAL, A S BE>Sh 0 A BAT " LAY
b0 0t h U A T Y ha ot A EAEY AT T TS s SN g Eh AT <
L (R I A T B¢ 8. A [THhV' O
[~ >h ' >n ST vy s ht o h T sy TZL T s T st G s w h T h > w
BR1B[ BBE)E, EY' ¢ 1 h' >  _~  >hcrmsh AL G MIST A RH's  CR Gy s >hw
- s 1 h> 't hoY 3 - AT Y s T g ey e e wh, ‘g™ 5 hh oy
_Blh‘> T Lo tev sw Lth>>Y"  _ A8 h: h-" o - h- o Ko<t oo
1. 1 ~ h -~ _ v ~ ;5 <t ¢ B ;/w ~ h - ~ ¥ . C B, 'rl"_, ‘_ Q> B =>,\;I "W‘<I<r1h‘r”<<\"hl‘_'hs'_“"/(r_fj J<'"'B'>'21
COA 1A B, A - “rlj _h"““rsC'_y" “"C/\lw_/\“z>"1l¢ ‘hem REAC ™ ‘h'vl'z“ <1t N B
[0} CE B VW h ~7re h_ﬁ“_/\/\ rlB”J(\'h"“__B'V"/\K "_’H1‘J >j15_"_' ° R AB " h v Y <"1 v >0 e A B 7
- h->¢ "¢ v ¢haA * h ~<h®">hh> > Lh>SWhx[ K+ " >ns, " hv' > <
Wl wrd M BYSE >>h o S>w o pwRrREY " >h Y
fLahAat e s AT M' NG C-06@4564194A7 . [ hahus o v 5 L{.bY Ty
r' hat o s " _ A3-OkooshiHuiensch Rothmagedzy a 2 Y

56

B



1 A J>">h F' Al e A ¢ h | (I D M o

1VIvfaErBiB JBIBEmMMmmaE

[ MnJ 4% Y InrBraeps[ {1 myY L ferey i el [gnf ne ns B nrnifgd o5

11 J 81 nhitps/fmBodleteithegr/enrolindexphp?d=3453

rgocEr s Br Bfsl{nrnirB{BY
>h Lo B S VA

‘I" >h ¢ _ ¢h_h/\"" A L “hygy " ¢h > _ A ¢ h =t _~A|5‘4|5'jc||5
. hah g PSRN R A NN ¢ h LYY e oYt >s0 AT h oY b g
rl_'_"“‘rs_‘hz DR YA g ¢ >h ot o V'Jh/\“" _h’hJ‘J"-’.\W‘q
8 7 1sh’ < AT ¢ h ¢ _ ¢ h =t E ., A" C _ A ¢ h =t > A W<, A 1 h h N N ">, h"™ hj h™ h* " ¢h|
1 h _'/\ 4"”&‘"“ "<-'C"‘ “'"_'_hlqp-J' hJ>h_' v; >|5<v; 5'-‘<|§ >'h‘_
¢ h h A > 8 , A 1 N N " s h h ~h >~ hua , 1" 1t h YT ¢ _ A Yosw A D
rrs—h T w <Y v _>'h“"' _>’h' hv ¢ hv ‘,”W‘Irs" "A K, ST g Y
_/\h BV'_JB Ih_ ¢‘ 'h_ - v Its’h /\_ N . ' > h LA ~h ~hua , 1 " >'Ch o
~ h h i " ) ) . . . I ’ .
A D g4 " hys ' 3 h/\h‘_,“rs‘z h/\h<,rs' {z’IT,{""QIH‘h’>b>Ih_’\/‘B“_Z'jst_W‘JAB"I'
Ah h Ah < B ¢ h Ah h -~ ‘' >h A - Y “‘_'>h_‘./\ ~h ~ha , o "
ST B BEBEAMA T Z RAR< SR ATE T e >WALA SR R T >
¢ h h SHmoBrt h"”4hhg§7\""">h,{‘(‘)\‘qu{hh’l}' ¢ h* ,rs{"thA‘B”h"“B/\"[W"‘u""N‘,’
woro ' B~ hi1 18 <>h e 1 8 Y A V<V‘J’h > "I"hJ,J" ' B < B T S A
H‘ Yhv' Y < ' Sht ¢ tom ‘ T ’ ‘
fnfinuernysyY
mn“h; " ¢ h =t B >B < | B! wWAAT "B _'>h_ A ~ h h 1 "
w) - 84N >A A ¥
(op'hlﬁc’h""w<lﬁl‘vl h“"5>h_‘/\
WN <B I .7 B, 7L h T
wE W h/\h>"A"l
wou. T tw _t g thytGehtt A Ght osach hT hts A OFFOAfAGE fle2dziv
Wy B s ¢ h ¢ Yoo hoA, - h " hi o
wp't e T gt e T
wr oA B<Y T r Cht* -7 ¥y~ > ' s h At €A ‘> h A
wn'h’j'u‘h'Wd‘sJA"l ot sh LA hT T B B
w Computer Integrated Manufacturing
papBrfarnintmeenesy
p'h<wvrs'l > B 4'h4'¢_ h ¢ h B 1 h <8 h
B/\h‘rs" E’Jh"hl ¢ h =t - ¥ h ' [ 1 h h
nv5‘4‘¢5‘>W/\' ['J">'C'
pthcwvet o> L0t 25 8NLRAY
1T oty ghtenthE T SwAhE T cls § ChS hzgomY 22 RE ST
BRIB[BEME, EY
1 D n]’h‘_" _5<'¢" tsvw_h"
J1® STt Ar T h oY stem o m g Ch s Y sh e s h > h
i" “ <h ¥ N _ ooy -y hv*'®Y <> ¥ A h 17 Rt C B“_‘ h_" LR “‘Q“d1lrs<”{ "__{'m"‘ ¢>_h5"< **"h B
Sy  “h YA h h Ah < © ¢ R - h h = h A ¢ h h [ "ot p h vt Y < g v ot h
M D r"_=_¢" ¢ h _Jc"_'c" - S wa g T _.I/\“_'?V’ hA_‘G‘B">_W/\
H® w' i <* 4 " h 2w ha¢h L
oD Y U@ T h KR Y ST
no B/\f_1<“' ¢ h! > B f >h_h
p(D rh_hJ'h)" VVVV _‘ _ A
c o nv>“ ' B"‘_‘>"/\ <.‘"I K’Jh"hl ¢ h ¢t Lo _'. J<_“hl

Wi wr s smf BB
Factory Physics, W. J. Happd M.L. Spearman, McGratill, 2008.

Scheduling: Theory, Algorithms and System, M. Rin8gringer, 2008;

Production and Operations Analysis, 6th Edition, McGralirwin Series Operations and Decision Sciences, Steven Nahmias, 2008.
Operations Managaent, Stevenson, W.J., 12th Edition. McGiidilf Education, 2015.

Production Systems Engiering, J. Li and S.M. Meerkov, Springer, 2009.

Facilities Planning, James A. Tompkins, John A. White, Yavuz A. Bozer, J.M.A. Tanchoco.

Product Design and Developneth Edition, K.Ulrich, S. Eppinger.

Engineering Design Methods: Strategies for Prodesidh, 4th Edition, N. Cross, Wiley, 2008.

ntyoooer fhoh ¢ ht 17 s A M AN L TS HaMe T

s h¢ho:
nt>oer T h o h A o ot sh LAY NS T Y M ZIHANTE N '

> cthp

57

B



I>H>h

(AR & A ©

2.

rarfsaernr [§ s culBnlsensimig B 1

[ mnpJ A&y Y

InrRBraps[flfwmyY 1 farsyiranfpakipniBrnrnil kBE@JWR/4n{ MP

H

11 J 81 nhitps/fmBodleteithegr/courséview.php?id=3429

rB B

. A
LA h T A

bEVIBIB
- s Y
h

h
h

- == 3
E
'

> > >
'

3
R
—
=
—
=

<
AN
®
>
~
>
~
=

s{nrnirBIBY
1 " hyg ¢ h|5‘¢'__’ AN >C h, _hh/\“’(<5" 1
L :>..'w¢_‘gu’\v{ >y .V -sn
s DA ¢ ) . A

B

9a({
G¢ hh

Y

' SWAL, A

Bh"JﬁhB‘EMS
" AW ., A >
- A a9a/{

[ N '

N I L I
CUUBAN KT SN T

“h ~hyps "1 >h

«Tor
<o
x

b

s =

- SRV
« = =T

¢ ¢ h! B "~ h

PO T ow

> B

Y

\

R R
<V

3
>

oo IzT" T r@TR®E-lcTm@T TS
>

86— 6068868~

T

VA

(
BR" ¥ "tsl Ch_B’J
8 9a{

a{
a9a({

~
s <
- >
PR
= N

- T > =
VvV Vv
<« o<
=

S eh -

M
“-a9%9=af{’ HO 61 " ¢
h o,

01. .

;g om

C 7Y B AW~ 1B " h 0

. A a9af{

A
1

oS et L hyg ¢

rnun rmedsnwy = g " st
A 1 (moodle >h _

h ¢

e E<h

P N L ¢h<h

Chas T _ AhSE S "hy e o

=x

n
n
N o
1
r
1
(

mey EYN
B J’h" t'h Yo"
" hs>ww‘_'h A

h - w

m’ -

PR
= > -

nve .

'(h|r:|Y(V<'J|
_prsv“ ' h >, 81 h 1

© o ' h 8~ <Y

Bv' “<‘_J‘

h > 8

Y <<’

A" Ch

KBJJ<'¢h

s " 1 h ¢ A
¢

h hve , A

aga{ toB T Cha>ho

¢

w

EmfBuvIB
‘i<’ QMY pnyynHey

re

'i <’ wcynTtBY

nilBmmmae | CETRELY i1 & 1 {nfnby

w<<h 11 7 h:>>h h

Microsystem Design [electronic resource]
1 j v v
N©
1 11

Y KHANAM

" :hStepheén D. Senturia
ISBN: 9780306476013

Il“’IY CE<B¢_’V/\‘¢'

‘¢IIU,|‘J<)\ A

BRI

Y

v hoto wos

DFNRYSNJ wdzAt Ay 2 o
rgfBriBrnm =

s 3

TOHC GMmAan

58

B


https://service.eudoxus.gr/search/#a/id:18548802/0
https://service.eudoxus.gr/search/#a/id:6847/0

-~ 1 A [>">h (UL AR S A ¢ h ¢t proToe

Brdaorns maggl [femfBrrBli1r By

[ MDJ 463 Y [nrRBr EPBY [V BUBwBOAEI (smdpiBrnRrRNI KBBJOIR/An[ m

11 Jnw 1 htiesy/ moodleteithe.gr/ enrolindexphp?id=3430

rBoEr 1 BrB BfslnrnirBL{BY
h A K - ., "~ h

ros “h¢ Y Y e ~ Cs o, teY “Chv ™Y g Cwmohy
(x)q)h_ 5’-/\h‘ BV'-"CB‘.>W/\“ >|5’ .‘. v;/\/;"'tsl _"-‘ h/(_'¢5‘>-|5/‘\:‘-_'lh,
(,O(I)h w o, B " h‘“ﬁ_"‘B‘ ¢ h B>jh"/\‘B_"K‘J)'/("’_J"Bh'>l>h‘_l'5‘_>"Qd) > B _“/\ h/\_
(Oq)h wo, B ¢h_h/\'"‘|s‘ _'I W/\/\"BI oA ¢<""/\">'¢'_‘_hlcp

wph 1AL TChyTEAR Y Yy Tt Gt SswAT o > L AR>S Cw o Y Ssw o BT >w AL
(,0(])"' > Y 7 s A D h¢mh‘<'hrs/\'hz _‘“‘/\“rsw‘_ 'Y 0 7 h >>h h "_”\K‘,’h"?‘“wq“i\“‘“"qy\ ' A
IrersfaelnyY

I'LAW'“'h ‘_' h/\h__‘v'_"l/\iIkl::;\'W:Bﬁ'f)'BHA?vSf]\__'fBA_"'_"‘WJJ"'

A _ Y T SETh Tt ha " 0B " A h S>>, "h

gahy™ * "5 habh< 0 ¢ he oAt BT LB LT >SWAL A Ch T L. oAaT >
B _'/\">‘ B 1 h > h

g>hyg o on s~ 1 h > h

InfinuernysyY

rl"hJ‘J"h/\_"_ﬁ't?}"}sl'/('”wl'h>>h_">'z T <Y AB¢ ">h h g > Y ABC "
- W a O QEAV. AW B B AT M s 5 ) - vt ¢ <" ' : Ah o B
1 ~ 8 ~ ' /\‘Z /\hh'/\_h"‘{“'rs/\“h>"_C"vv‘lrs‘Iq) rh_h/\“>" ¢ h* 1 h ¥ ¢ ' !
|3< h >ttt Gh ¢ ht 15’¢_qu3 rl"h.I’J" ‘_‘I C<h‘u‘l ¢ h* _h0r§1),
-+ ¢h  n-" s RSAINHLOG2NAROS @ 1 -8, " ' _s<s ' _AD [ >h _h
Y O ANY B~ 8 ve 1 h > h h ", 8’ ., ANY ' 7 ' h¢h h ", 8’ hy h ~ , 8 h h >8™

n‘/\h>4'“¢>¢vw” {5T4“?wy\5y\s>wAsl <"_5Iq3 rlvh' w‘xs'l ¢ThJ‘h’AhsJ“’J‘r;‘I>'¢I
C<h st fE<s _w o T sy A 6 oA0 00AGHAAS 2LISNF G2NBE D n

nipBrfairnt rnéspsaY

n‘h<wv5‘lz rl’Jh‘ﬁ{"€PE‘W¢I"‘B'ﬁ]’ﬁ“"]ﬁ"k{"zn‘ﬁ',h/\B‘_/\ > B "V<VJ"_"
0" ! PR I _A 1 'h h Ah - v - Y1 " h >>h LA

v’ ko "A‘_C', hl‘{";l‘f"‘ )

VM L thLtEe RS A YU ish A L'ihiohc'h gY22RESKkSOtlaas C

L T<h L >6  <HmfoodleS ®f FAAOLELANT N RAR] R SwANY BAh< ' Sw
rl’Jh _"'hC_/\ B‘L‘"‘ts‘/\ > B h Ah < _‘CWI Yoot B'(D

BRIB[BEME, EY

m<- - h Bv' < 1" ' Y p<<'A'S"g QgRiII< O ha 78 h > 87

¢5 . _ e rw -’ ) Y rth _ 8 <" B ", _B“\‘/w‘_' ’h/‘\_' M >_'V.\z ’h‘{s‘lﬁh"/\“_u;'h‘?'j‘h‘/\lls/\'_z » h <.
>' >h . AL ¢h >' SHMAR A St TTCh T A T T Y T h s> h LA

th :"',hC‘ rw’—“IY J‘_’h_C\_'C" B vw _h o B "V<_VJ"_" L, Tt s
hART v "7 1 h>>h . A® [h hc<' <h 37 a8 _h' A" Chw'Tzug
h v e N A ¢ h ‘B hv® Y <' 1 v >0 5 > Ah* ' Yoo ' h ' <8’ v ’
B _B<'¢"I _jh‘>‘l "“C"_s' h = 7 T JE: _“‘ _jh_‘>“'__‘“‘ ‘rs—”“_
Wt wr s smf Bua B

CEJ<_“h /| bb 1 jh"‘z ]qyrqy Uh_y‘J'h/\/\hC'lz rl(‘{“ts" r<u‘1h’
BA_ 'S8 > A" s, [TEERh>>hwd [SHFF2NBT HANEIHQAE 6 p<s

Ibb J o e h>>h vt s 5SAGSEE e omS T uh 3 wano

1 . A hg —neo SE AN T h T ¢ h

Computing in Science & Engineeringfetlished by IEEE and AlP)
IEEE Transactions on Computers

IEEE Transactioons Software Engineering

Science of Computer Programming

1 - B _J"ﬁ‘_""'_ Yooy
www.tutorialspoint.com/cprogramming/
http://www.tutorialspoint.com/cplusplus/
http://www.learn-c.org/
http://www.cplusplus.com/
http://www.learncpp.com/
http://www.cprogrammingcom

59




B 1 ° " [>">h ' AR E A" ¢ h* ntoTooe S n
[fsaEemrniB AcvsiBrB V11 feErBIB

[ mpJa A&3 Y

[nrErEps[ 1Y 1 fErsy 7 enffinkmepiBrnrni kb G DO/ M n

11 J 81 nhitps/fmBodleteithegr/enrolindexphpd=3431

rBoEriBrB BfslnrnirBIBY

B Ty 1 h* W Y ths™ T, Swme CE AL "B TS Y C R E 1 h 7t h ¢ - ' j h ¢ v 1
c ¢<’>h‘ /\i " ‘Au-l”h"l C h* -'/I\ h =~ " ,-h<>h A ‘G‘h h ' N
c‘c‘a‘_>/\_¢h' _-'¢/\' k{'<JVWW_"'B‘Jthh-vi'7\'W_<’l‘1l ) ) ) .
11 By BLaEln

wgAahy " "t 3Y hah < ' ¢ ht A" oB ' 1847 >SWwWA, A Ch" T <! M COANY >
mf’“‘h’>"4" 1 AW Ch_h _h B "

m[",' h -~ h > B A

(*)B‘_'/\">' [ 1 h > h

wy BT > ' hy ChhtY BL_UUAT T ch T Y <t >t ¢ )

ww' ¢! ! ¢ : oo ¢ h h A oo

wJ'"hJ‘J" _‘_‘ 5I<ts fB "_Z 4‘>'_" JI'C" ¢ h* B - h 1t e Cw !
[nfinuernysY

1 -84 > 70 A

mrsA‘¢h 1t h ! A G| h CAA AL A h¢¥ <~ frhe oA ¢ C < >h
184 h> ¢ ¢<c.>h oA az22NB

1 .84 7" OA CxSI>hE

me A" S A uth o . 4 h ' 1 AL A hTY <Y Cthe LA S <, >h A

[ & G ¢ ! > LA >h A

I T ! >’ ! T4 Ah > A ¢ _h R 3 A

Ih h45’1>h_h .81 7 h

1,h<>h_h LB h ' h¢Y <~ f h ¢ _ A C C<,>h_ A

[ <h*> " ¢ch h e~ <>~ ft h¢h ¢ € <o shh Ny Cw_oh Y@ hy, hTh Wt ROy > At
o ' h ¢~ <> f ot ho¢ A Lt h SO A S S <L >h A

‘I’ - vt ‘/\h > ot ' h B < W ¥ h¢Y <~ ' h ¢ _ A (Y ¢ < >h_ A
napBrfarnf rnespEays T LT X )

nth<wyve > 8 T ho T Toh ! 8 t 20SNLI2AY U

N~ S " ALACh  >s Yt T awh ST >0 " g 2 2 RE S

B 1 Y Ah >ha1 At Y ¢ ¥~ ' SswAh £ hy ¢ hCh >h* " >h h T ’gdzﬁdzﬁé
ne ' ' s~ 1 h > h 0" Sy s 0 >8 4 thyte how h AR 8> ¢ h - h ¢
n~-"" 7" A. AN > 8 emalil Tt ow >w e

g>hih Y >htvsh " Cl 08622

BRIB[BEME, EY

m-h™ " ow kTl RO

m-h- " B vw _hoco - T o A ' 1 AL A hoY<x f“he¢_ A ¢ ¢
J‘h"" > h '  ~ 1 h h B h ¢ "h_" 'vOHp“:::"U

Wi wr 4 smf Buia B 3 .

A, heh Eggcs S Y AT ChT pt BIRII25 ' Z wd ¢2O01KSAYZ L{.bY dcn

At " heh E<HB AT CRhY y806M4983388 ' X 2 @ YESAGT = L{.bY o7

A' L, h SR E<sS Y A'SChY pr owe 8129168 ! ® alfPBAy2Y 5 [SFEOKI L{.bY o
Al Chem oo L h Tty gt o w O T0p04Y1-084F y2YX ad® a2ZNNAAX L{.bY dTy

60

B



I>">h r'J:Hn7\hK_JA"I <

(S

2.

pirBonafar e BrRagJa1ULaBY VLB paBpar i [my JfBmrBLMm)

[ MmN [AG4 Y InrRBraps|[fl[wu JarsyiraeUnfnfsdpiBrnrnil kEBJAR/4n[ MP |
11 J 81 nhitps/fmBodleteithegr/enrolindexphpd=3451

rBocraBrBB BfslnrnirBIBY

1977 T >h*t ™ >h ¥ AR O AN Lt L h TR R Y Y RO e S W B G 6 G
.+ A I’h1>h_,/\ ¢ h = _I. 4'hA|5""'. .‘. hv"’"‘_’hl toB h _ (0]

res A B "t " Y Y ST, ! ¥ >h " sh e vt , ! w K 1 ‘fhy
- /\_h ‘ ¥ ‘_w‘ ' A h B h SA hy "h_/y\h‘y " YIOANY '_/\ h‘l h" mah & ’Ihts\;l\' "i§> WI'/\ h_/\h h o A & wehY
R . . e hc e . - , - B , N .

6 ARt s Cw> ' aAh hoaAhiA. Yy A Sh AN LThETCAY A hC W SAf
¢ ht LA > ST LY <Y am A h AR T v ¢ h 4

_ls’/\h_' B fw ' A D ‘ul ‘_J" T /\I * h . w ' h vt Y- » > h Chh *h cY
hv‘“<“4“’/\z A h ‘.I(\\"/\V‘/\ ¢I‘1‘ /-\hrslrs¢h‘<uvjl"rf-’/\’l'__‘:‘(h'_h<-<>u<l‘<ri_rs:u/l\-
-8 gy Cssw o AT >8> ¢ I habh = v' ot >h oA 4‘hArs"""l IREVACE
-8 > Ah T B Cw ot A D <h >j h A A h -~ A > B " ¢ h A h sBh” ANhh7y ¥ Sh**Y ha Y Csh ¢
u,h’>'1wl ,‘/\“ ''>h o T

i1 By LaEln

gahy " _ '3 haAah< ! ¢ ht A B ' 1847 >wWA, A ¢ht T <! M COANY > _
B_ v o> ¢ n-+h oo

K>hyt o n"~+h>nh

I’ h o >sY B AW B Ch_h _h B " [}

InfinusrnysY

wn' S, b N _ ¥ p' h 4 ¢ _ ¥ WA J'V"h'.l“)'h‘__"/\h IC h * _ ' 1 ' h B * ' h

wl - T4 T >t Che EvY T o<t ' 7 nthete T A [T ha>h A
wrl,h’)"Jw _' n‘h{'(‘_ ¥ _ A J”hJ>h_ A

wh CoE6 YAt h ah , ~ S ¢ <' >h¢ R ¢ h ¢ h vt ¥ - )
w{¥. P 5 [s.oAr " 17 > A ¢ h n K i he ¥ .Y pth
WB AN TN ALy ¢ h n~ "% " A.A’nN

wr A w < h 1 h ., B N " h vyt Yy -~ " h

wh¥E . T h fhtu AT L ATADE Y <

wn'h' hJ>h_E“‘

wn 'Ats"'>h_"<"1’h K ["J'C" rl" B '>h_"<"J h

wn'h<5'_“ J‘¢‘_‘_h ¢ h* 5/\_“<“J'¢wl I’“ B 1o et

@A . >h L >waAh o t>hyhFsfgh LT sE CRAS TS " >h h

wrh* ' '35 RgAh~ v Tt >h AEh[hL ¥ 3»Sh, nh' 3y [~ hC ¢ >w Ty
napBrfarn rnésnpsl Y

n'h<wyve - te oY > T T [T T < L th,haABY A > R "
BRIB[BEME, EY

n]<_“h Bv‘n"<<'1/\"‘:‘hlk BJJ(‘ h

B <" ¢ i h s T >h ™ >h ~ b th SEW S A3 h h ¢ th T ChTh @ B <t ¢
(Il'h'_" rs<'¢"lrsvw_h“ 4,/\h_II1‘ A h 87 ' <h>j h At Y ) )
ﬂ_’<‘ ' - "j<‘>h_ B h >'J"‘ A A B A “'\ts'h:"'?"_{{HTJj"/\‘Z ‘ﬂ._'r“
Wi wr 4 smf BB

W rh<”i "W _dHnmy0o wh™ " ¢w —np”>w A’ . >h . 980X99680Q @~ _ ' >h _ . Ad N
w rh<”ij "weoe [ > O6HAmMyO B® "' "B rwo_0n T ¢ h ' 004187584 X o'
(&) Russell S. & Norvig P. (2008itificial htelligence: A Modern Approach (3rd EditioRgarson, UK. ISBN 0136042597

61

B



i ' 1 1 - A c[>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n"";'" s> n
BrRABIJULJIB 1B VIV Ef @
[ MD 1 [4&5 Y [nrBraeps[ [l oY1 farsyiranffinfsipiBrnrni) KB @FOIR/4n{ m®
iifeinrinpky
rBoacraBrB BfsfnrnirBIBY
[ >hevsh Y. s A Sh _haAT'C A L ThitCht A Cht AT A8 > EIg
¥ ‘B/\h ' Als{'h‘)'lz ' h_\'_‘B'<L‘:_W>‘hI_¢)'C"rl_HKP"{/‘\“‘BBQ_ﬂmE""‘_'V‘A—B‘/’\/_&"_B
s h " >>Y " _" f g ’hl hv“’“‘_’hl "/\‘5_‘/\ “‘_'>h_‘/\z I_‘V. hB“
o(w<" > _"LB,B' _'I\ 17 h h Y "/\jh‘"¢5l)\¢‘f-[/\’:h‘qt§>§h"_l"?'W".">_|5‘<_Wh_|5l ‘5"‘_
¢ h =" B < ' 7 hi1 >h ¢ _ A - Y <' >h A ¢ h* ¢ h h h B A B N " s h
(s A v W v Shtmsh AR~ >-=©v yr yn vt owm R e -yt )
Ah B ' e ch h “* . s h A Vs h LA hytov-tT g chto- oL h h
~h " hua , " T ) ) ) ' ' t
A D LB hy st Y h Ah -~ gy h Ah < B ¢ b - Y1 Ah % 5%h 'y &5 3B " ewwh), thg ' hC
Ah hah < 8¢ ¢ ht A h r_1:“_‘>h_'/\r's"4“" “‘__'>h_’}\'h'h1,1_"l vy
1rByBsfaEln
gabhy™ "' ¥ hah< T ¢ ht AL L8 L TS hw A A TS R TA T AT, ST UMY > 8
J"“ h s> B AW B ¢h_h _h‘rs‘
[“ ' h -~ h B A
prhoos Tt A
g>hyg " B 1 h* h
1Ars{'h >I. ¢ h* 1 " h , B ¢ ' w "o A
n~+h>’n 4 [ ot > A S T8 D h <Y A
I""" 5'h115<>h_‘¢" {B“/\_“<“J h
J‘ Y h " ! R K « 8 IC‘" 8 CC ho 3¢ \Aqrs,"';lg"}“ o
Jh hao , 1" AW ., A BB AT OO AT LB LA
B _"hv' > <ar ¢ ht ¢t o
fnfinuern)1sBY
rl"hJ‘J" ¢ h fB >B <" _ | B " W AAT " B h vt >~ ¢ _ h
s . h Tt hAT A
wh > cw SAh e hye ¥ - o h
Bv'® ™ _h e ot >h oA h T > "
Bv'® ™" . Y N
prha ot ent s oA n
[~ < tcw AL C ¢ ht hAa_ " Sh h> h- o
v. T hw ! ' Lthyp o ¢h >t A Cht B4 Ch h hrws . A SFFOAETAGE fl&2dziv
Bv® > ™t _’nh Y st s ¢ ht Y h oA ' -h - hai,1 "
Pl < e T
1" Y <Y ¢ R CC U msTh At AY hy Y 2 h ¢
napBrfarny rnéspsayY
n‘h<m\)5h‘<lwv5‘ > B {"BAH‘Q‘E_ 'h ¢ # B H Y hhes G h ~h M h ' B 1 h h
BRIB[ BEmME], EY
19 n]’h‘_" _rs<‘¢" va_h“
11 ® ¢~ A h “ >t " KE oh Y shytem s " 1 h h
{7 ~<h>>r ST T T R e BTN A M T & YT W ks h > <k
h Ah < “¢h ~h” h-hAaA, ©¢h: h ¢ 7t "t h  hy'Yogtat ' hve AY>"Y A ht
Mq:)r ‘__“:" ¢ h ‘\JC"_'(.—‘" - 'jWJJ' ' _V' A, —‘(;v, h/\_“.‘ks'_>W/\v‘I
2wy i <t Y4 h, o h ¢ h Lo S0 A
od 4 Y UEeM™ hahygY>" ¢ht PR S R R
no B/\H<‘ ' ¢ h* “>‘5 h‘>h_h
p(]) rh_hj'h)" - VV'_‘C_/\
c o p'>" _" B - _'>"/\‘¢" B 1 h h. ¢ h L, o _l. J<_“hl
Wi wrasmfBuilB
Bv® > ™t _>h ¢h¢ A JELRTRSE YA LT 'bhyam$ 4P - hEeT
Modarres, Kaminsky and Krivtsov, Reliability Engineering and Risk AQ&lymiactical guide, Macmillan, ISBN 9¥84939247-4.
Production Systems Engineering, J. ldi 8rM. Meerkov, Springer, 2009.
Facilities Planning, JamesTAmpkins, John A. White, Yavuz A. Bozer, J.M.A. Tanchoco.

62

B



I>H>h

(AR & A ©

2.

rELVBY I T NL NIBrBfuvmy NIl

[ MpJ BB Y InrRBrans|[ 1MUY LErB) I E

[nfis[piBrnrNI KB dBJWR/SAS N

11 J 81 nhitps/fmBodleteithegr/enrolindexphp?d=3407

rBoEL BT stinrnerJBY

wrh h A" ! N L "8 1 h > _ A ¢ ht -‘. -’ | " h " _>I|s_‘h|s<’o."/«
wnt >h _.A P h e LA hc A SRt AT s A o ‘s .5 h vt Agh_ ¢
o', hTht oY s At L AR>S Oy T TR T ASE AN TW T T et A <
(A)rlv"'\"ts’>|s _" “>h/\_'¢'_|s'|sl >8B ¢ 1> > ! h At ¢nm" 1 " h > h . A h 3|
>, h A" >h A ¢he 8 "1 h<s’ , AD

wB/\h‘_ v-' o 'R‘h/\'_'_h‘ .81 " h > s B~ <Y A ‘h/\th‘hﬁ(g <
~h " h. " th’_'>h_‘/\q)

IrBysfE{n

B/\hy"_"'z h/\h<‘ ' Ch* """ A" """ 1L AF >W/\‘Z\,9\h‘_‘|‘5"/\¢h;"1'__/\ h = h h
[" ' h =~ h ~ B A

B‘_ AT S B 1 h h

I"’hj " _‘ B < B fB ' > w', 32t o ¢ h B - h e ¢
[nfasnvernysyY

wrh_h_hv' ¢ h [ h > A >'" ., h At C_ A 1 *h>sY " 6., AOD

wrs _hi " <w ! ¢ >Bh d<O A GhT_Shr ot AL MR SES QT T TR Y S h T h vt L AT
B 1Y 0 e A A > B h <<, AZ O O B L S «))
wB'“%‘h_hh/\hhﬁ‘z:h<<, '_Z “h > hs>' 7" , B A ,‘A’_ ¢ h* B A CE T >_ P

w o ¢ ht <’ T h A ¢h h ! 20 hoomt sw ot b A S TUA. T T Y <t T h Ah ¢
wl_"' B h _l. LB h. “ <h _'C'_'_hIY “/\“'CB. W/\h’v" _'I“‘/\qvh‘
ShvsA T<h e TSt RSE AR ST S R Y <O h st Ah > ah S
~ h h > R )

wrh_B’Jh > B > h At ¢n™" 1 " h > "IY I tsv_“"z',w<,hh"'/i‘
s, h >T >w Yoy T T < > ()

wr"‘_h?h{!‘h_ﬁ'?’h,,s 1 h <8 h @

wrh_h 1 " ¢ h* <u'_" 17 h _ A B I h < ®™ Y >' hA_A >' ., h At ¢ _ A 1 tThoswe
BﬁCW/\_’“ b 1~ h <' ¢ w - w BIQ)

nipBrlarniéow nespsary n Wi ok PELBABH £ h T >e>E JULIUIL A, TS NS
-y L y Y A h h - 1 “h h A ' B -~ h Y > h 1 e N A< ' K ¢ -
{7 >htt>h st ch>ihas" TURUEVIORET sEhc BT hBCYBE, AEEJAYEN &)
‘_ h/\_ytslz (S >"hyg ' Y s> - w h B(\‘QW/\_'V‘(D

BRIB[BEME, EY

I5<'C" J'h__" va_h ' - T8 t'<h >j h A Y

_n’,_"‘rs'l h/\h'_‘v'

_n"<“' h ¢ [ A - hov'

Wi we 4 smf Bul B

1 J.I'h>>,{h'hh/\W'>‘/\_h' >w o, ! '<rs¢_"’/\‘¢"l ‘5<’4h| > >h "™ >h ¥

https //moodle.teithe.gr/pluginfile.php/17236/mod resou&K 02 YiSyilknkniBrs[usm)nipn MW\I BPLIBE R [ N

KiGlaYkkY22R(E S(DuS}\uKSCDEIN.]k LI dz3 A Y T A {RS

P LA g TH 0 T K Y2 RYNB & 2 dzNDS«k 02

1.>" <! SSh O BEIAT >g AT 1" h h

w T.Z. Blazynsk| Ptasty and Modern Metaforming Technology, 1989 E
® S. Kalpakjian, S. Schiid ¢ ' . hA™ 70 " ¢ " :
[&) ' ® BA_ . A" hL 3 ot o h AT Tt e B[

"o
_A_[v\‘“h<> by

Isevier, ISBN-B88166272-2
¢ ht 1“-960416-726—3*12 HAM$pZ
O BUB\HBMHZ [rpfoisd o

63

B


https://moodle.teithe.gr/pluginfile.php/17236/mod_resource/content/0/ΔΙΑΜΟΡΦΩΣΕΙΣ%20ΧΩΡΙΣ%20ΑΦΑΙΡΕΣΗ%20ΥΛΙΚΟΥ%20-%20ΘΕΩΡΙΑ.pdf
https://moodle.teithe.gr/pluginfile.php/17237/mod_resource/content/0/ΔΧΑΥΤ%20-%20ΑΣΚΗΣΕΙΣ.pdf

I>H>h

(AR £ A

(S

2.

VIV faerBlB BYLIsrBisl nrnmusl

1. IEEE Transtgns onutomatic control
2.1 n Gantrol Systems Magazine

3. IFAC Automatica

4. IFAC Control Engineering Practice

[ Mp i 5% Y [nrBrans[ 1 wmyY 1 fErsyir el [nfis[piBrnrni) kBB WR/5n{ n
11 J 81 mitpyApvwlgvYem.ihu.gr/proptProgphp
rBoacraBrB BfslnrnirBIBY
o[" >h * " >h ' Ah® L, B4 " hY>swAaAY > B ey - A D ~h w Bt .'. h‘h'__"’”>»s|5‘
T A T Tt T . A . U >h oA BT > n<wi. 61 Bno
[ >h ‘"' sh B Cthlyts R UOAL ASthE AMTh A A L B W ' - s Ah ¢h h>
o>t YR R h - >h* ' >h o ¢ h , tgm Ao D om oA W
1 Ah >t ¢ AT BT L t T ) A N ' v ¢ h LI !
>:'/\_W<V _I. N /;h __' - ->B_-h,-" ‘h._q:’ ‘I" >h* ' >h B ! h-JB' ¢ h " “-q\w¢<
v Ry YA Y >htor%h e TAR o > _h, " " h @
E 8> w| T ! <' RN >h s >h v Lr>t T 180 o7 bhr e N < h e
N -t h >>h Y 4L -AZ L i Ah tu [ ~h TN e Cmashht CHUSARS Y SH st < v
r>n_8s8<” 77 ! ! ¢ ht I M . ! 1 t>h LA
(I ° /\IS_" [ E - * A" =~ h hC'<" e ' ¥ >h‘">h v WAB' K'_C'hv/\
hg Ah Sh RAY s A4 KRMWEs 1 Sh h s h LA Ses v i ¢ h
i 0 A h rsv;_hyrs—‘ A rs_ ‘_h‘lxs'h >rs‘ ) W 1t h ' /;>’rs‘ 4‘/\‘¢h’“h/\h:
h v ' >

J_ 0 /\h 1AL A Yy4Bhh {>'h‘¢‘¢h‘">lh ~ h h h ' ¢ h h AR < ' A ''>h A <
ST o . At o0y

0 A h > Y B Ah -~ h h¢Y <~ fB > ''>h A *Ch ¢ Al Sh "{\ l’5<WJ
11 By sd
rl,h’>“4" ! 1IN ' A - h v
gahy™ * "5 habh< ' Cht " AtBETT L BELTSWALA ChT Tt YT AT >
" ' h =~ h s, A
B . AT > 1 h > " h
rl’Jh"h 1 {'B‘/\WI T B i h << A
rl’Jh h B {'5“J'h‘<_<"’y\'/\'(" T B
J'"hj_'ll"l5<l5 ‘B ' > 1 >y o ¢ h =" B - h o Cw
fnfinuern)eyY
gAah ¢ - >8 h ts>hot s [|.|_Jf|.0§z h A B v >8 h t>ht >
Wh“cw. W AAT "B ‘_'>h_ h ">h_“’h"{hﬂ>’@v\_/hl' h/\"C_", ¢ ht ¢ <8
rh*t*>h tem  ~hh h ! ) ' >h P N S T , CELAANT T 5B A ST
L hi1 " h>sh h jhts' i A¥ Ah - mtw  ss ho~v A ) )
LA e h - ¢ ! ! ) ‘> h A )
ph he ' : t ¢ h CSh L A Rs<fBht “h Y h tjrc 'S, YT <&E YA BRC< S'hs hhoh
rh">t_1_'¢"_'h’h“_h_" ‘_“_'>h_l‘_/\_ __“ ls{"v o E :/\_‘_'_h 5 hh
D L h>>h h ]éldeéﬁZ Lh o bAOK2ft aod
rl"hJ JW"/('/\“_h_"‘/\B‘ Rt st h 5 C’.'|_dZNJz'j‘}\“L’]Tl{‘"_’ﬁ‘_‘s'"hr WZlejK“"h_ bél]dz}\
nipBrfarny rnésnpeaY
| > 8 R e et th hhATE S At > @K )
v~ " < € A N S h . 1 YosB Y
vt L "hyr e hh_ AN T hSCh <N
BRIB[ BEmME, EY
m< - h v < Y n<<' A" @
l5<'¢" J’h‘_" B w h vy - 8 " <h >j h AB" B - <“' h ¢ B A CB
[h ¢t hv' Y < ' i Ah* <B ¢ T R" ©Sh >th™ish Y7 ' 1w h - B
wi wr s emf BB
Leh<h w' b0z | tehoh g Tsh T o< LT 5t e [y i<hy B
252NFwdr . AaK2Lwodx o ! AN t_">h _h h 0 >h Eo<w T.XZ ntio
1 A hg mme s > A" Ch TSt YLt O hy

64

B



B,{'J'I 1_' 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ ht n"";"'IZJ']
ernrffirny revBinl 3 VIV fE BB spEmE & 11 &l & M)
[ mnJ 5% Y [nrBrens[ftfmyY¥1 farsrir e [ nfis[nibrnrnng e ckQ7 Y
11 J 81 nhitps/fmBodleteithegr/enrolindexphpd=3409
rBocEL 4BrB Bl rBEpBY s AN "LsLh T >wAT > ST AR T T e
h oo w ! B, AT <TIa.’hbA A, A W< @ M T T 1 h LA <8 © AT S A
v ' ‘?—"'<I|s¢-¢”/\‘ " [ Iq; -J{'h’ ;’-P;z-u"ﬁ‘ A ’_I/\B-h' '/\- ., h~ Y1 " h
->‘>r'5_vll"l ‘-‘_C‘W” _Brs,lh/(“>€“14wl ! j'“>‘lh/\’h-lz ‘_-'/\ h/\-h< ' _-' h
' A >htr>h oter >SYA_ <Y T ' 7., ® [ hTh<<t <h o7 >h > 8B
Pt st SmATG R <Y A ShT s s, h ST w6 At . 8 ANhCinverihS NE'ET 5TV
h . h " hg voon e t' ¢ h < B " ~ 1’ h M s ¢ h h ¢ B h tCw < B~ Yosw B
I_\I\ >h ¢ >t_1 B! 4"_’9‘“"‘ LW "5“'1 Y s "Yh Z/\hWIJV _J>"' Ih¢/\h“¢ '_4 tty Coe T - | _h Y 1
B:h']}v/\ “" h,""’lr/\‘ﬁ"/\'__"l"h . ">h_h ¢ h* W<BJ‘A: ‘_ Y, o AND I)q
> B h Y T wg Ah B AW h A P T . A C A U LA ''>h L AND CE
- :\‘4__‘55/\“ h ~ w<rs‘>_h A h ¢ h "‘_K' ¥ ,“_' ' "k, T E "_h ¢ h oA
h Ah h Ah i1 A, ’_yts' ¥ " _>'Ch_h‘ '/(hs(‘_>"""¢5'"_ /;h'lh'/\/\'_z"_‘/\'h‘s'ts/\’ ¢h h
PO AN 1ALy ' T N I I I R e S
10 A D B~ ' <cwi B " _>B I j Rt [ /\‘“ < ~e o ’Iﬁh“‘ - ‘<¢5“¢/\‘“’>““C¢I’h/\'¢‘ ot W thh >'"h
{L') Ah T Y <Y1y B A 5/\; 15'_h(‘5_hh‘ [ ] ! B A B "< € "I'_/\‘ " o~
g ) A h ‘<h>jh/\5' h‘:,h B T B LW ' I>|5 A "‘I'<" 'Q_‘" ¢ h = _'/\ <
0 gh B oAbt swe 4/{hh‘,_“h“\}’<“rs/\|C“_>’H_¢h'_ ‘QZAW"IJB'h hAh< s h > _ h
Yy U ]h  ° Aht 1 fw ' A D ¢ h h A~ B’ _" jh"(‘wl - Y1 ' hu h wv'lhl<5(‘h_'
t h = h h > ' B - Y1 ' hu h | w AW , A > 8 h Y T w, A h Ah <" 1, ' B
70']h J/\"h_’ﬁ‘y_r_s"l‘_h_‘ﬁhh <s 0o AT 8 h T why o ' '_“Ih/\wl
Y st o h At O Tttt Y <« <Y 0 T Y hn "> 70 Y _ B L. A h -
O 4h Sh_haAve _h‘éh_h"?u r}‘_"E/\h >p—h_hh_¢_'--'w',_‘/\_z' ¢_h‘_§\sh_'u'_'{‘{/\“n>_"_/\
A "o P
N U i h Ch haA~s’ e ) j h tCw A hj"A“w>l' “h’/\"“ﬁ"l WO BAL L STE _4h‘_h'_“h'/\vms“’/\/\l oY, T
“hyp ]h > Ah B Cw ' '/\h>B_I’1j_B"‘Wp/\[hh}\ﬁz'f-ff{_’h‘ Ls,h’>"1“'qg
JFB1B£NEJ'11'1>VJ" o JZAhy'I'_’:'E h}\hq:" ¢ h "/\‘g,B'_![B{'&W‘/\,Q\hC
B L AT .<J'V'JV" hA” > a0 [ NnwWE ! ¢hh'_“hB‘ﬁ_:hK‘1w7(‘yl'h.3 Sthy v ¢n .rts”uhh“”hh [ I T |
1 - 81 Ch oS . ¢ h‘_J’ L Yooy ™ o LW BJ()S/’\‘ B 7 i > 1 >_r l i 1ot ¢ 5" ¢ h _'J"'h§’thJln",JI"
B N ‘ _(‘l_"/\ T SA s . ¢ oA Y L ‘ A ¢ h <" - h ¢
fnfinuetuygh YW WAAT B h Tt st o hAt e T T S W AL A .>h LAY
SR . "Rl hAsTh T Y A>T St T haE e ST h Ty
_'. B (0] rl' h b 10"y Jh"Cw‘ "(\"'JW/\B'B‘ > B ‘h'_>'h¢v
WANY " A >t ¢ >h Y > A hoto chtooweA _ht
2.th * “_551‘;\5"_"’¢h“' '_54’“‘ (')'<_5C_ “_sA/\’hl’)_q) l
"< C Y >h i A" TOWw T Nt gy B s> ‘< C h> hCr A< ' > hY h o
¢h h yome e s sy A A Twa_hc s T Ve v
31 >7 T CFN}XRIFI&Z 1+ Ah>" [BLIWH QS "~ v ¥ s e3>,
[ Sn ShY "> {r'""Ah 18255 ¢X BkYD wh ™ "¢ Lthe Tk
TLD.¥¢’% >ahh {hC98¢.5h ‘D¢ his- Ad ~ h & ' " " ¢
4.r 6 _h T B v, i M Y U1 A D> AT Rjh)s: ¢‘h' “¢<‘
fw>ho ! ! - ¢SA. __AFT ~Nh h45’1>h_hq)J"“4'h1’h,‘
5. h - h Ay }',' hao 0> |s/\_'l ‘_h‘B"' >h1/\'_,\'¢<."_, K‘5¢’mk
L _ ‘ L, 0 B Lwret o 9r1., Sh'  T{L,.® pn >" >'.
> h AT TWA' ' A _U > TUtA h T SRB S >8> TLATT Ch T tre Rt 2 h TR B 0 S Th o< h !
> _h YT w ., A >8 ! . MR )
6.EA_ 1 PR Lo swhs TR TRt shaAt 6T REU3E 3T
BB < VE LAY j’“A“_ <"1 >hy C‘>h_“_rg‘1§‘h¢|s;vffh/§z‘ﬁgs‘js“__“€whv'grs‘
A S 6. AT <Y1t Ch <" Sh® ® WAATho IS I S S N R B
choYy o hogte 176 h QO ShtYROUVIANTIH skwh SEYATCHhAT ¢ 5@ -
7,r1’ ' 1t Iw B LA cont + A 5/ Y tazz VvwA' L twa s mtty Toh h<<"1<"h{‘
A 1" wau s DR > B R s, h 7> w Chtw t T e S @AV@@NJﬁlSNJ
_’h/\y"_" Y jh ‘CWI h ", w < B ' ¥ 'J’hlq) B LW {‘h>",,1‘w”z K_lh"'h‘
8N<® LY _h v h Tt e 6 OSENY. MU "B /<dx PNKKO?MS 1SS
Cthscr e The>_ A BtzalOz §hC e T hCh>wg {2 s <Swhit, v, T
¢ ht 1/ @ B’>"/\'Cwl tzacpj'h h s’ 1 >h h ¢ h " LB h Y
Quh " " A "< C O A >t hALA D BT & 0T AY >t o hAr >
TELC T [ 2YYdzi b GARYS D EAD gBT L& Cht oy th Y wo ohC > Lersph
> B Lo B, AT <Y1 " _ A h Ay > ° v Y j h e w h ", w < B ' ¥ 12 h  >5h
n' has , 1" /\)\“";'sh BI‘(WJA_\'N‘ '?’A'_ '.CD ) I )
10.n° " ha oL A 1L TAY S At " h o taY tal/s taf{a ¢n° [5/ §$°°
B ¢ ¢ A " ¢ h " L “hyt¢h>™>"h s -t h A [0} J’B"J"h,,"' cp/\'B ‘_"‘“5%"”’
* > h oS> WAt T B<wu o, T

65



1 'Y 1 1 - A I>">h r'J:Hn'/\hI;_J/\" ¢ h J']" c v ZJ']
114 , A_ " >" hah ~h St s oA >t s haw o vw A wr s T gt AL e
>' ., haAn" ‘,JA'VZ S ph P IJ'/\'_'D,"IB'ﬁ‘h[\"_;lh"'"Khl_'cﬂ‘l‘lp“lﬁ\]"h‘l_">_h‘]/\'_".‘V’ T B
R “>hi A" ' @® ¥ _h_ Y- wh 5/ g5/ TP tihsyo R 60dz01 Oz2y
12 ° _ "8, ' >8 A7 > _h Lt s>h T M h oh oy YT eh Cwsd'c v a T L7 >wh o
<t @ T AhS T o A hs T AT CCAY " hd o AL > <Y e
O2y@SNISNDY h " <3 " Favwas 3, " sy h " 5w, b
3.7 774 A>T ¢ ¢ <. >h > h L T >t ha" @ [hh>s 7Y ho=
Uh’h?_'"‘-‘__'f“',_’/\“‘J"‘Ih wr C h ot nnq) rl'h,>VJW. _v nﬁ_nA h]‘A—J'AR.
Ih'm’{J >h_hz h‘C"‘ts"cp B"" <5'§>"W“"J{"’h'l B¢<W/\J'A_" A “‘_'>h_~/\ g
nin rljrn1¢q‘n'¢'5ﬁ'5¢‘|'Yh' W{'hI 1 "1 h>¢hc<’h > B y"_"' ¢ ht B AB
>h ‘"™ sh ~ Y Y PR AR YBA hTh h g chr o EC-h " pB te <! S s A T
h 1t h ) ~ ' A ’ B > F1 ‘ A o ‘k_i R ISV 11‘>'Wh/\‘,_/\'_ /I\‘ IB__>'hV‘_h‘J¢:_J/\" ‘B__/\'V _ "BI_/\‘B’/\'zJ “_I‘ ,.:j I"‘ > h> > 8
BT < T T <t > hh L AR GBh Th TTShE Rt st >
BRI B[ BEBEE], EY> " | 7 >h*t " >h ¥ LU h >y 7 g A h' "h = % <t T sWw Qoo
eSS <h gAY TV < T BT e S>E oA 8 K> T st MR AT i, K>
h‘h/\":lﬁl‘Z'_'C"hv"'<'J"‘ ‘_"' 5’,A‘|5,”hlqg
wrwr 4 smf Buu B
[ KELYEFY {®X aE&<® 7 960M18741¢ 2 hpWi nZs L{.bh¥ fory <h <h’ I Bn
Fitzgerald, Kinglsey, Umahs { ce<#¥ ¢ _ = ' ¢ w = (960330A5%y X} >n L™ "b® ‘pr'y" , o "~ 7 _ " >7 w57
W, <<-_h, &P X rh<h _ wr b [ ® ¥ {n +h° _ '-960080ChE, N1 " ¥ RBa<yy "<
1. > <" 7 .>h e T AT S>E A It <t h 2 hy
I v Y L e<8-9604185R2M 30 nuti.t s 'n T BLY L [Y ‘dkThy 3 1 T Bn

66

B



5{'J'I 1“’ 1 - A I>">h J:Hn/\hl{_J/\"l ¢ h ¢ Jr]"’(‘"'lzn
wBinis1 B4 psrnl opnpsrn) m)

[ Mp i (5% Y [nrBrans[ 1 myY 1 fErsyir el [nfis[piBrnrnil kB @JIOK/5nf n
11 J{ 81 rhitps/fmBovleteithegr/enrolindexphp?id=3410

rBoacraBrBB BfsgnrnirBiBY "~ >hom>h T ARt oA s TR e T
¢ h h AY "j hs '* ¢ w' h . w < B ' 1 7 h ¢ h* .81 " h Y >Y -y L " w T X A A
1 IV>W/\./\ “'-”h“’"ICB "/\-_h‘l _'II j h b" B’/\h'_'_"h h‘)‘\_"’ﬁ'ﬁ")wvA\‘B-_
Cwoh T swaAT o, TUsLTswALAD

v >h ' >h h =Y ¥ <8’ v j h v gt ho WAC A S s he AT Y > L W\AN'B'H'>
_<,,V)v.:hl. ,_-',"hq"-g_/\vl"q) e > _hijh ' h - _"Z-, _'-q'll'b 'h)lﬁ
L4 >wA, A Cht _';\ B <o B, h " >Y 0" 17 > wiAg /\Wmh‘“l_:ﬁ‘<_5">h “n\ h¢ C US>
l“ >h * ' >h >5<5_h _h 1AB"h¢h >“/\_w<hz h/\h<'rs"h¢,h"'l C’hre > gy 3 "I'I_AVB"B'
T 12 h LY >_ AN  h s A LB LTSWAL A ' s’ T Y T3 &8 " h P AR Y B ] N J
PR LB T SWAL AD

n~-"'""<w”™A L7 As _h' w>, h A h oty Aachs tthot A L) AT LB AT TLTET L T STWIAQ <Ah TO<h
N I N N A LA S w h ARSh >,

l“"’<v. h/\h<,:/\ hoo >t .t how o R LT S>SWAL A ST LA A T
rl"'<w“5/\‘ hW/\/\h/\<V"BI ¢ h* “/\_' ' B - Au_’y“/\_h‘ > K h 1 B8 >WwW A h
B~ - _ 8 7 LT UEhARS v ch h”}\h' _Wo L et h s " . A JRC
e S CosE h o h o cEE M s AT B Y SWIAL AT h ARGtk oy 2 <A
m'h o h'Ahs ¢ T IE’Jh“_"h“‘:ﬁh>h_“"/\"'h"“,‘ﬁ"‘wns/\’hK‘}!“‘{zh\/f-[y Buh =
n'h.lﬁ’-]'_iff"bt" th_B'Apg‘h"hwm" J‘rmsu"hxv\r/\‘ 2(‘]’" oY > h B ¥ B < B
Lite, MongoDB, Hadoop)

ros YA B . LY Y St yh ey K™ Yt h ‘' h 8 Ah: EoCw Ah Y

wNAK_' E‘h_h/_\" v :_h jh_“_ghllﬁ‘h‘_ [ t s h .hohe oo tch VT
AL AT Y T rahy T oA hT A ALATT Y oA > oA wyh s A s
WV < _h ">h _heh*hak’ g7 vy hA TS ZT BT A wn K B
'<rs“/\5¢_">h_“

WN. 8" 1 A_ e AN B < oA SR A B AT ST A A WyNn

wn’ AhC st w Lh @R S wAhh A T >h o opth s

wn'h¢ A B S _' Gh_'J“ ’rsl . A 1 81 Y >SWA, A >'hl -t B ' ' KE , 1"
wB/\hC_h _<"')"’BI h = 1 8141 Y >wAaAh “" 8’ Ah'! ‘?h_h“">W/\h B i A
W, . A8 1 h s > 6 o ‘>,"Sh‘WAh_“h T‘h'fr\h‘u(>bb'h"5wt/¥¢ﬁ<'/\".>
A . >h s 7 > h optthe s LB A fhpeth V“UJFLI"B'Z |>|3¢A--h- hvB/\hg [
rssh < g0 ©Y BT >SWA, AT fSQL,'Apcess,hSQLSengerthe,Mongompﬂ)a_ A Oaé

Ir By fEEfMY" " % hah < T ChT T AT T LT > WAL A C R T gt ek
Jot <t T afrrhY,cthh s g K A[W's, ' Chh= Yhyoh hhy' (kA AR < F SR h S Ly
E<B"B"Iz 1 >y .I'C"I ¢ h* B'hJ‘J'Q"I ¢ L

[ nfinusmey |y *urhfl“" pELT>WwALA Swnpd Sh T S Tpptwh L et T S w
nB,{')W/\‘/\ ¢ hg'* BY ™ 'J"BB_'_L'JWI <

HO 1AB‘”h‘¢\ApIBuI4h>‘WEA.A 01 DO &#x" {'v“[Z aé{nw[l >WAL A

o b ulh“%‘w‘ n">wl J‘]B,{")W/\‘/\ OJ' /\hﬁ‘ts'z[ 5‘2 B W.z pr_ h
I'I(D_['“ v R ]_A'f"hc" w< ! 8 h

pd . wh Tt B LT SWAL A ONAAT S T T O 1840 h >y ptha th
6.m< " hSQL: Data Definition Lanmye and Data Manipulation Language

T wE<_ " T n’ . '>ﬁ_‘AZr1’ "ot hy s

y® B . h<s*h yh s, AFY 1.7 T AT > [ T<<h <A "> T LAY [
GO nT>wW . pelEswaLSar  gh s 483 a2y 325. 0

MAG® PRk X WA G XKl (Hadoop)

MM® n~ " T4 T [hT T T i p51“>WA./\

MH® wh s "1 7 1 ¢ T ZJ oh>ss>shoot st yh s LA pE LY SWAL A
Mo® BAahS "' knv' v'ooTo<! .

n"+h " T kEB]S KtﬂNJE“?-S‘OuY‘ Ij,/\hl LB VORI L ety S N AR hy A R wh
SJCV‘ nei SWA, AT _[h’“ ) h B‘“_rs<rs >h . A (’)aé{v[z |OOS {v]
nin rijrrlldjvrrl(bg‘ngcj'y h - w o] h. 1 1 h>¢hc<’”h > K N y"_"‘l'_vh' B/\B'J
Sh " sh ¥ y ™A' h " h - 1 *h, hAs ' 8 ~h ¥ > h o M A< ' B
hgpg 1+ °h _'I/\‘B>J'h‘ AT BT < SWAL A ‘rs>h‘_'¢_/\ EAT " LAY

o +"h A T TR BAE ST T s s Y T L ATTAT LS s A !
E L vy o LI ' B <" s, A [T hv' O

[° >hetsh - vyt oh- svY T <" >" 6@kly 1 th v
BRJB[BE’](IIE¥IQ : j h* > ) _V‘ >h‘">h_"I {'h>"_ )C_/\VB_>hW' @f}’:ﬁ“;hchthhChﬁ
A Bf ke TR T N X S o M L h v
K i h* > M o, 0 v~ sw oY 1Lt h>Y", _ A8 h: h - 1 h- o PP
Md® cE ! h‘:h"“_s_<”‘c "‘_rsrs;’v"w'l_ '4C’“/\’h _‘jQIW'/\h T8 t'<h >j h At Y ) )
n"-.._"" s T <<h < LR S

n"-_" &', BART v

n- " <. ' Tl <t >h oA B R T ST A S S S h=>¢ mt v ¢hAaAZ




-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

n ot e AN T > h=h A ! ' s

1 Y ‘_".‘" hv' Y <' 1" ' _“‘ B A ‘B hlcp

HD CE BVV\Berrl"_JH /tBC‘?/\ [ A - h i1 >h Yooy B’_h > B _ A B h v Y o<
1A ' -y h - >¥¢ " S h A h ~ <h h 1 1 h ¢ h < h ¥ > hh S h
AT ‘<8 o h h ) ) ) ) )
Wl wr 4+ smf Bua B

1.4 A>>h h >w> v msh oY q1n5R51

wwh s NeEL >WALAY 40" AY pthos MM NSLT T E .4 ¢ ], Ramgsh
V., Topi @ s r'xhrl"dlltqhﬁk"h, rlﬂﬁh"?&z-%@41&562%(}3Ty1rn5uﬁ{13 gcbljsJ B dn

Wl . _"sho_h ot wh 6. A psi1 >WA, AT 0 NG LT oo 4 ¢ "Gehrkey
Joahannes SBN: 97&)60418-411y2 rlrntsl nil1i1 D Fenaer B 3 1}

wy . _">h_h owyhts . A psLY>wALA ¢c' NS4 TT'IZT MHpPpOpPYOOX c' W-9603DR6RIOM
prhtwotooentd 0y ve mrasl ik 3 148 nn

1‘JJ'h>>h_h ""‘>w4 h/\W’> /j'hh/\ts" _ K»I‘h."_:“.>hl<yc>_h’_'/.\'¢". toB

w1|>5'_\5'

68



i ' 1 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h n ' s> J’]
re rBIBLSfBvires nramosl

[ mnJ 5% Y [nrBraens[fIfwUY1fcersrirenffingmepiBrnrnil kB @JOFR/4n{ n]
11 J B1 rhitps/fmBovleteithegr/enrolindexphp?id=3454

rocraBrB BlslnrnirBlB

rher >t hov? N LYY

ﬂfh"' 2 h o -_’/\ _,"/\ h_|5<|s'_/\ ¢ h* o+ A j h > "¢ _ A )“'ﬁ A (Y
h Ah o A T, AK>s YT A > _ rrne

ﬂ_[h""‘h" A T S > Y L, A "TAhﬁ‘&WT,AA_Vhi > " 508 ¢ N _h
T[B_ Q_"' {KV"_'_hI ‘_'/\ L S >5"lv‘z ‘Aﬁl'h‘>v, {'h_'ﬁ'\)‘ﬁ
T8¢ _" ! L_B'VA" "h vt Yhe toattotot O S A L R O S o |

ﬂlls4’h" ‘.‘h”V@{‘TWV"'B‘<'W'J'Aw""“'</\_¢._/x\z¢m<<h ¢ h > " s, 1t h
h/\_'¢|5‘>W/\"qg

1Byl el

fBANY " "' % hah< CRT T YA TET L NS TS WA, A CTh chto h=h " h>
) > h 7> 1 h _he AW 'CAC ChY | <" >m'h

ﬂB‘_ AT > s "1 h >’ h

ﬂ5>h4‘¢" [ 1 h > h

ﬂrl’Jh h B {‘ts‘/\wl T8 “jJh <Y A

fn *h h e Y TSN h << A

ﬂj‘h’hJ,J" w o, A B B /\'_'(‘_/\ Yl B _ A

Infinuvernys

1. rl' hao , 0" ‘_V rrn

2. B~ ¢! < B 1 e

3.N<'—5‘ ~ > B 4'5: 1 ¢ h 1 f

4. NI .35 >hiaAtCGh sho gt

5, N<B 1 L7 > ' <4 T AT BN SR RS

6. N<B I .7 > B “hy vt Y o h ot

7. Bc_'/\“l’“‘_h"h

8. N<&B e > B 1 " e

9. r 8 _ " B B _‘¢ B‘ » h h

10. B¢ ~ Ster e T Y s

11. gah< >0 77" > > BC T AB pIT > _ 7" wC

12_r1!.“h'45 _‘C" B~ ¢y ' B u_h‘ > h

130 h " Rt LINRRSOUT L T L L - A

paipBrfarny rnésnel

ﬂn'lh‘¢h<’h B, ’h‘ > B 4'h<wv5‘l - ., T > 8 - . Ty

o " ' < it >t eY T hCTY SR, A 4'h,hAs'_AD RAahy" o <t
1‘[05<5 < _ Y A'Y ©"h B>E! ¢_""“/(“' ”, “’q;_ ' WK

ﬂfu' h>h_‘(‘wl 1Y ¢ >sw > B 1 h Ah >wo ' '

rh - he o LINRE2SOG b _ T W

ﬂn"‘Crs,' B ‘AB_'(\‘" s_h‘ h

BRIB[ BEME|, G

d[rs<'¢wl m’h'_wl rlvrs_h‘u‘l > B B Lo B'I T Y <<h T < _ A B~ ' < I _AY h A
forh s SO6Y fNBBCCHwWs>h oY - h YR Y g o8’ _ 8 h_Y>tohy
_B<'¢" jh* >Y <Y1 > h prE:ECD

g Avsh ~ _*_h h - T h A B~ ' <81 8 " L T LINP2S Ol h = h* s h ¢ ' i h
n'h,h/\rs‘h b’w‘hﬂhfv,y\vtj‘”h,j h¢ hs'Y < rs.quB"J:Sj/\<,h“'__/\'_"q)

Wi wrasmfBul B

Cph o UNT SR ET L LthY 0 Ch

Handbook of Nondestructive Evaluation, Charles Hellier

Introduction to Nondestructive Testing: A Training Guide, Paul Mix

IndustrialRadiology: Theory and Practice" (NDestructive Evaluation Series), Halmshaw R

Vrije University Brussel, Department of M@mical Engineering, Damage testing, prevention and detection in aeronautics

69

B



[>">h ' fWmANE_m"  Ch' prvooc

2.

n11wmrB{mrnyB

131V {Er BB

[ MD 1 [5%2 Y [nrBrans[ 1 wyY 1 fErsy i enffinfsmepiBrnrnil kB OO/ NN

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3432

rBoacraBrB BfslfnrnirBIBY

B ey 1 h > w h - >¥¢ ¥ A A ¢ h At ' h A h ChB AhASH A>SW g™ 7 ">

h - ‘:5' -J'h -‘A",b{h’-h'"z w\)v'Bt-}\\l(-‘WJ"KI"J'-‘>'<¢€~Z A D ‘Aul‘-f;yl"

- J:ﬁ>>hl|'l J'h-W/\h-B/\‘-‘>'h_,>W/\IV ‘{\{‘p‘-_">‘hz-/\h‘_“ ‘<“‘“‘“ A ¢ h

1rBrslaEfn

wgAahy " ¥ haAh< ¢ h A B LELY>WAL, A Ch < LT - AT >

wJ"“‘h’>“J" B AW B ﬁ‘h_h _h B "

w[“,‘ h =~  h>s , A

(*)B‘-IAV>‘ s 1 h > h

wlsjh‘>" _' 1 h ¥ 5 < _ _h ¢ h _ A - Y < - Y < _ > < _ _h

ww’ ¢! tce t CYhGrt Ch

wJ”"hJ,J" __'_I_l5<l‘5 B S o1 > M | 5 ¢ h B - h 1 < Cw

fnfinuesrnysY

B'A‘_rs?_"/\‘ﬁ‘" B A >h_’>W/\V‘ ‘\‘_">h_“lz <5‘_“ 1Y ¢ h R _ >_h_hk

T h>>h > R Y <0 g FESYoefeor LT L s I bbx ST
'4"Iva'4" 1B A O comor > L “h¢¥Y - w s> YA _w > ‘5"’¢'h<§‘_w"

A B0

napBrfarnlf rtndsnEays 7 o . ;

nth<wyvs > " h "~ toh 8 t 26 SNLIR2AY U

n."c"/\‘/\’h > B ~ B oW > B oo o T <h ’ h az2Rf S

B ! ¥ A h >hi At~ ¢ ¥~ 1" SswAah Lthyp e hoh >h ‘" >h h o 2 dzl dzo §

rlC" ' K'Jh"hl 0- _yts‘Ch_’()hC?“ns{“{”h{‘C_ h ¢ h AR B ¢ h*

n"~" <> " A.A>h > Y Tt ow o o swe . SY A

g>heh °  >hewsh . Cl 0S622)

BRIB[ BEmME, EY

n]’h‘_" _5<'¢" lsvw_h" OpJ'I"EU

m-h-_" B vw _h o - oY o' A s YL kwyvYoL Y LAt O " ! ¢ h _

Jh h s * 1 h h s h ¢ ~h ST OH PR

Wl owr g smg

nA> . >h . >wah _">h _h3y m' w el dge0aoRRYa8t T <h?2 1 ¥ JPdy) ¢ T <h 2t 3

BAah~- _ v' pn.h >0 _ A > " | NRdZA Y23 HIE04¥8553003 [ dfh - hy 1 <¥ 7 | df D

wh > “cw. pYsw nA> .« >h . >wWA. A | -96079%-800. AZ Y®rh < ) T we z L{.bY

rt 7T < O w57 ! w ¢ ogRB02-21®3 ' ¢ " <h 2?41 3 L{.bY dTy

70

B



i ' 1_' 1 - A I>">h r'J:Hn'/\hI;_J/\" ¢ ht J']' ¢ s> n
VIt aErB{B 1By JEf1rREl BfBUBL NAM

[ mnJ 5%3 Y [nrBraens[fIfwUY1fcersrirenffinkgmepiBrnrnil kG @K/ 4 f 0]
11 { 81 rhftps/fmBovleteithegr/enrolindexphp?id=3453

rBocr aBrB BlslnrnirBlBY

7 >htr>h T s A _har A 4t hypth Y A S h A L AR
¥ ‘Au4'h‘>'IZ' h/\h<“' ¢ h* "/\“<h’“"""‘Q'h'_'ls‘?‘q;)W{B‘?">_‘Z/\_‘¢_Hshs'$(8
_ T ¢t rorhem ohahc RS R T A T h W, T A R
h B L YA ~h Y > h * 'h K, A, K <h¥E <A'AC 7 A h@h " AT S <" ! h =~
(s h v “W<¥shtomsho~ S T T R N PN
1'19 ‘.‘H'_h-;\“fml’h’_th_jhh_-"'”l“ﬁ‘_“B?‘”h- Toh _‘,_\ SE ST LY <Y A LA 11RO
2_]h 4‘h¢"Ars"B,‘h"_>rs'yﬁ”h";f;"qﬁ’_lj:“_’ _V‘. 11[3 T 7 hi1 >h ¢ h To">h
3_]h h\7'|s"“'_h E "1 h <’ h ¢ h _' _BA/\":WI 1t h _'/\ h AR - (VA 115(])
IrBisfaE{n

wgAahy ™ ¥y habh< ' Cht ACESTT L BL Y S>SWAL A SR T Y T AT >
wJ”"‘h’>"J" ‘ts'/l\wts ¢h_h _h‘B

w[" ' h =~  h B A

wn'h s v . AT

wB >h o B 1 h h

wlq{'h > ¢ h =" 1 " h B N ' w 1 A

wn 4 h L e N S B

wl"" ' s'h115<>h_‘¢" {rs“/\_“<“1 h.

®f ¥ h o1 1 o b <t ' 4Lt >t T PR ¢ h g - h i e Cow , !

wf b h o AW, A B B AN SO A LB LA

wB . _Vvthigt o ch e e

Infinuernysy

wnu{ >STWA'h T ¥ h ¢ h 1 " h B * ' IOA '

Q)(I)“ h B'“ h > 8 , A

Wf <, ¢ "t h BAh< BT, RTE A

w>h 1" ¢w B",h‘s‘

w) ot >h b3 ot v B~ ., h 8. A

W) . J"sh _h Tt oYt AL A ¢ h ot wh s N4 >WAL A

wo - Ceh o "sh o _hCETAT vy h =~ A

wn . s’l w Yo Y

W) _t>h oh LA A [ T R

wJ’h "‘"h" B ' 1 "¢ _ A 1“_‘>h_ A | _" ARV B“’ h B A
(*)rl’h’>vjw. 1. _'>h_‘/\ 1""_" vy ! h =~ h ~ B A
papBrfarninTtmemnsy

n'h<wv5‘l > B 4'h{'¢_ h ¢ h B 1 h <8 h

B/\h‘ts" s~ 1 h h‘ ¢ h -~ h > h > B 1 h h

rlv“s”‘C)sW/\“ [“J' >t ¢

prh<wve ' >e LTt 258NIIRAY

I "oty rh""h(.‘"l L ' hyg® ¢h > h >w ! < ¢ YAt o <h _
BRIB[ BEmME, EY

1 b m’h'_" B <" C " rsvw_h '

11 rl(.“ A ' h_'>'¢“ "kKS¢ht ">h4‘¢"‘ ¥ 1 h h

I ~<h v 7 ToTmr Tt hw Yl Y <A h T < - Lt h o ht > 8 <
R A Y A ht h Ah < ' ¢h -“h’”h-hAa, ¢ ht h ¢ : "t h hyt Y o<t '
M¢) r"_‘C"_Ch' N J&:'_'c" - 7Y Y w1 o1 thyr h:vle<J'/\J:' "I¢v h/\_‘cB'>\}V/\
HO " 7 h , > h ¢ h s ' T B\

od® 4 Yt EeMm haAhg S YsS" Chto g ttetooa

no B/\a<\ ' ¢ h* > 08 h‘>h_h

pq:) rh_hj'h)" """ _‘?_/\

cd pv>" BTt ST Ao 8 1 h h ¢ ht o 1< h
wiwrlsmfBulB

1" ¢ <h¥ ¢ h _“h AT YU ELpQEh DB T T3 WL AT (YL ATRTTI I RBAY HaAMT ®
mo e T AT TR YTV R T AQ T B oW e S @ gh T MiMn @

PO O TN Im, hgBI BT e, A [ ISP TRAY Csw I, uW Tt 0Th v §BN 978960351688(
ne¢ts" Y BE® \Z_MHAanT o

Ch . dNBGSAYS /& | 2f&l LILX ST WI I yRo221 2y 5SOA&A2Y { dzLILI2 NI { @&

71

B



i ' 1 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n"";"'IZJ']

mniydrnirny e éonmfa1B 131 fE BLMm

[ MD 1 [5%4 Y [nrBrans[ 1wy Y1 {aErs) iy enffofkme pi B nrdfdknE BAEH0

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3434

rBoaEraBrB BfslnrnirBIBY

o[" >h ' >h ‘_'AB’B' ‘_'/\ Ch_h/\" . A L “hygy " ¢h > _ A [ _./\“’ts

N P A R e h AR < ¢ h v LhoaAL T ) ‘> h LN B L4y

~ h w CE _i >B:V{V<VJ'¢" T <h 0y 1t h ' >5<w_"-‘“<'-‘<“¢,5A"&j§h“£\_

<™ 00 >w o >t h Tt _n e T wa @ n Vv sSystes Fhinkinginulinka F G f | g

. TtsYy oYy ey A 1t h Ah h =Y ¢h < YA N N N st 0w A ' B -

P W s h> b S A I S RN T
AR hAh < st ot S S wA Tyt {h B s &h T TESLR B N SSA
A h ‘AB{"hyB'_zlh/\H‘_ “B'ihAh<_B: Iz_""J”h>>h y;s'_z |5<;V;A|5'
A h h%‘/\hh‘<’/w‘h'>ﬁ1"‘"<_"_‘-ﬁrh YA B"{VV "h1>h_‘¢_/\- o' >h oA T

1rByslaEln

B/\hy“_"‘z h/\h<“' ¢ h* ‘,/\‘ts" 1 B1 Y >SWA, A ¢ h =" ‘ﬁ'""",h"’>"_1/\"z T SHB B

[" L h - "‘,nﬁ he 8A Y‘B'>h‘{ G‘A"-lts"m{h"h"h>' . ¢ h = ,rl{"lhhA‘B’{’H'ls"‘B“ _w">1‘,/\/\"§1"“ T

B'h145<>h_'¢"J‘ {“mVJAJV'<“_J‘ h 5<rs,‘rs"‘z {'>"VJ"h"JHJ¢"'JI" c,ﬁw‘,\u-m/q

B‘_"hv Yo< ' ¢ h ¢ _ c

fnfinuesrnysY

1.n]5 A" C B > WA ¢5,rl""hh11“1‘_ >h_ A

2.0 <BhCThh A T, sh hy g >

3_3‘_"" 1 h oA N

48 v o S ">h _h

5 < T <Ton " >h _h

6.gARL 0"

7-r‘j5’/\l_ <

8y>""""_nh > nvw<' v

g_rl,hjyv"

101 ">h_h _' w"<“J h

111 >h h o h At " " ' AE PR ">

12.r A _w<h R

13J “<_ - he _~ 7 Ch | _">h _h

NINBr LI NINTMOBNBEY Ve >6 L BAfi S hCH sHYhhcs hhpveh({“CE > BWA

p'hcwve: > 37 P2 ENARAY G T her g thy e swe 3 <8

BRIB[BME, EY

1P n]’h‘_" _|s<‘C" va_h“

11® n¢ A h ~ >t ¢ "KSh' Y shyterm o s ahCC b

[° ~<h v R v "B~ 0 ™ A AL R e R tw>ETCh s >80

Sk "1 h,YA h' hahc “¢h “~h° h-haA, ©¢h: hoo¢ oo ot h hoyt Y g

Mq)r"_‘C"_ﬁ‘h‘ *‘1%7=_'¢---'V‘w41' _ IJ,\:‘_'cv h,\_'cs‘>\}v,\

HO w' YL Rt ah o AC h ¢

o® 4 YT rtem haAhygYs" o ¢hc: PR '

no B’\H<‘ ¢ ht >T s h>h o h

pd h_ha o hm Yo St S A

Cq)n">" o L A g 7 1 h h ¢ h " " ' ! J<_“h‘

Wl wrldesmfBuikg o o o . 5

w [dzReAT @2y . SNUIFtyFTFTe o togsDevelorent, dpplicais Newvd arlkS GeorgefBRZINE Y C2 dzy R

w alNR2 .dzy3IS ompr oz ! ¢g2NIR 2F addaidtSvyaod 52NRNBOKAGT . 2ai2y=
D22&8&4STT Y! oé6unmnud h!dzizlLl2SAaAra FyR YSIyAy3IY | 6 AQdnge Mandderhent

23(2): 14%8151.

. A hg —me ! SB AT ‘((rs{h/\‘ {Cnsh'):'? ~ ' ¢ h

w W2dzNy It 2F /@o08NySiadazr {eadsSyYyada yR LYF2N¥IGAOA

W LYGSNYyFrdGA2ylf W2dz2NYyIt 2F hLISNIGA2ya | yR t NERdzOGA2Yy al yl3aSyS$§

W W2dzNY It 27F Ly $feishSphgei al ydzF | Ol dzNAy 3 {

w European Journal of Operations Research, Elsguier’ = =~ >, « . MW "w s . g~ M 8 [ [AY <<hAT < "7, AfF s _ hw?”

V. W " R AT »VISBN 9789603516889, 1 v:'B.y _ h =7, 2007.

F. Burstein, C. HolsalgpW |  YR6 221 2y 5S0AaA2Yy {dzZlILR NI {@2adSYa wQ>X {LINAY3ISNE

72

B



i ' . 1 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ ht n"’(‘"'lz n
Bnfepgtnr e

[ mnJ [5%5 Y [nrBraens[fIfwUY1fersrirenffingmepiBrnrnil kB ®fWR/4n{ n]
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3453

roagris snrn1irBIBY

B N LY ¥ >h "™ >h M s’ Ah* A h B vy "¢ o B " M , T ' "ov S h*tw
T B '-"A"I v v “h ¢~ . ' _>h M b B . - B““‘”(‘VTJ 'A"">">-h"'>thB -‘CD{'
l“ >h">t-1 ij'V_B<B’,_V-]h"¢-'IB"l‘IJ-‘J'?'I >‘h">-h‘-‘_"’ WAAV":BVI{_h'
* A B -t s M r' . haAY < 1Y r' . h At ¢ b B SEBECos'sStr Y hh = ¥ ¢ f A
Ct-1' C‘/\‘>P-1 'CW- E‘h h f Bt ‘>5 N LY :/\ VA1 B /\:"' '_>v;s' > Bl VB
B j R >; < S Tﬁ“:' “}\ ‘“<':J"4h"5>-"h ' hrsh’/\“‘:“'>"zq‘;_' Ih/\l >
s YA B -t A’" VgY S . K v >_h‘l">h “I_I“I,“' ' W _K 'h_‘h_
W N.E' Sh havow:>og: h Jh**¢h ssi1wt' -~ L, tw-> A A ¢h A sShych
_h ¢<'cp- ) ’ ) C

W BN'A 1T B R >~ o 74 T h LA _h Tt s A " Sh _ha § 81 7
h & v h '(‘wl 4‘/\h>5' B 1Y .8’ hy {“Vh>"/\WIZ ,’h1>h_hz “”{5‘
w h A Ty B " ¢ h “h SESEKT _AB T8, B VST Y8 8" TN B'WT I AAQGE VAT S
“’><“hl‘ ! B AW 1B " h I_‘/\ B _—/\‘L')CD T X B X B

w ¢h 1IN, y B " _'/\ o h w h _‘/\ T Yy, _' ¥ *'h ¢~ _ __*>‘h_"l
o osh Yo

w ¢h TAL Ty Bt ¢ h ¢ h ST Y B Ah B, h T > yeT T s A AN >E LAY S h s
T8 "] h <Y A h ¥' ., 8 h ¢ h h A o "‘ T B hC’/\'_h " C AT >B A
IrBisfaE{n

gahy™ " " FEh™hAh<ATWAIALELY > <! R D S A Lo ¢ h . A h T
K>hipcmh > h

1A5{'h‘> : ¢ h* J‘]'hlﬁ"' ' N~ 1 LA

J"Vh.I’J" _I. rs<5"rs" b L >t Tt e ¢ h* B'hJ‘J'C"I tow
InfinuernysyY

Bo U ARSIy SR wLtauyspEws<wanE's B Ew Is AW Lilal ho o
B“>:Blls""w‘ T h s "_">qu) I_V'AB_ch"‘n“?'h_"“/\‘h@’l"_l"'/\‘ht»"h‘"h‘_""_'
h = B A h v Yol R Ah SA K" ¢¢h_ T IANTY > BBNB' .V 1 h <mers_>_“‘n5|s‘ /\I/\Z" _B"'VB<I'(ﬁ " E AW~ 1 H
nv' S AR S>T O B TME 0 ¢ h ¢ h s, >E hohs Y Y st @ R
¢ w A N ] BB Yo Ah>® ¢ h & ’_"'_>"_>/\"q? (DB ‘¢,_ts<5"’hh ‘<_ts“"_‘_v/\‘ .h sh s> ~ _ Yos . 0 al(
Bu’“{ﬁ:')\h}iw 1 h (0] n'h1'>rs/\' h/\_"_h"q)

N<' S ho ¢ h ¢ YL 80T ms At Sh L h T he C vt oA ¢ ht s >E hT e
¢u"’H;“"" “h_"‘_z>h{‘h,""¢w‘ B v ' o 5“ "‘ L " w Y A '/\Asr'_"cu‘ _"
N - Sk -t w ok A ¢ h ot A M fw < § Y h @

Jr]'_>'“"1’h h /\'_‘C" h_/\“' > B LB "CW rs"k>-j"[[1"‘8‘“w ' "/\'_AWK{".I
L L oA o

pipBrfairnu rnéspel

q)xs"‘_‘ﬁ‘" h = W{'hl 1“1 h ¢ h <’ h > B ‘y"_"' ¢ h =t B AB 1" ‘>>5_“
Shemsn v STty TA_hT ohT gt BGhmMELE tan” h 5 sAX T <mlk
hg +°h " KT8 xpbhSWwALA 8 >h " C_ A s8AY_ " AT

0 o h A T T ha e N Y T R S AN R S 'S 5 '
10 ! PR S VARG B B~ < ' B‘C" rs‘/\’[ hv"q)

l"‘>‘h>‘h“"_"’y|s_h' h - B vY ~ o< > 1 " h _'hl>,w__"_‘h‘qj ~h h>w_"/\ sy
BRI B[ BBE] €Y' € 0 h> T shtvsh Y L h>°  , _As_h' ©h_h Togz 0
¥ s ~ 1 h* 7t h¢Y > -y CUUN - ~n To'wfoestt h oyt Y <Yt b > B <> R R | *
;Jh‘>' ~ ‘5‘:'_‘(\" _>w_"_ I{‘h>")_/\5 h t h = J'h_‘ " B <" ¢
Md & ! }Iw‘_" 5<'¢"_5vw h > - o, ! e _>w ¥ 1 /\h_h' A D -
n"._" s T T o< LA

n-’'<."" N S L S I I N N O S h=>¢ _ "t ¢haAg

n' . _" &' hThom_stos

1‘12"‘_'?" hv Y <0 v >t U CB o, ’h'q;

HD rsvw_h“ A n'.lh ! th ¢ _ A B‘C" B, A - h 1 >h “‘“'rs‘_h'_'ﬁa‘v_'
- h=> ¢ "crchaA ° h ~<h’ L S L L I L TP hwh ~wsh '+ > s
Wi wr s smfBulB

1.4 h>s>h o S>w e Y o o s Yl nBREY

whks "Y1 Ah>' ey ' YRSNE2Y WBDRIFER04m" - K¢ L7 1" 1 15 Me{ b Adim ym gy 145
W' o> h At <" 8L AT <Y 7 h

73



L =N [>">h " [mAREL _A" Cht pr¥oorc 5o

1 dBiouni B rEeuvBymy a1

mn 1 %G Y [nrBrens[ {1 fvWY 1 fErsyiren/pakmensBrnrnil KB ®JWR/4n{ n

[
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3453
rEocEraBrB BfsfnrnirBIBY

rs YA B Tt Sa" o T hh ey gy e T >h " sh . v v o ' Ch T w T
WA h >- Y "B A D h aAhit A, 7 > 8" ¢ h A D S G | I " S _h L1 h Y7 h ‘_">h
WA > Y 7 s A D B C <cwvyve ' R‘hh"_ '/\_hh ‘__BVA</\V'J¢’h‘ B>' B J_wh“'h ‘I_h,¢/\’ /\"“"_I'z>h>_5‘ A ¢>“5‘_'h

>'" ., hAY <Y1 © ¢ _ A ¢ h h > ¢ g )]

1By faln

wgAhy " ! T ohah< 0 ¢ ht TN BT LB T SWAL A ChA TR AT ST MY >
[V h =~ i E LA

wB"_/\>"‘ 1 h > h

o S [ tgom ¢ ht h M tgom

(A)J"Vh.I’J" _I_. B‘<B"B":_Z{‘>'_V"J"¢"I ¢ h* B'hJ‘J":"I tow !
fnfinuern)sY

rl"hJ "

ph hﬁ_' t _‘Ch >B8 1w ‘o “4“/\_ - A ~ ~ _ A

n’ 4" LT AN - B LA

B4 T A_BVE<' 1 >WA

1 - etgwt he horove s v A LA

w<hijiws' Agp A" hatt

LT A_ LT YT > B B 6~ h " hc<c' < 0 ©h¢ CE o<t >wA” LA
n. Ah>s" T R T R

1'V<VJ' >‘ _V V{'/\_h B ‘ h '

| RS > e Yo A h ¥ - B ! E -t h A B h

B W’ >T AN ‘

1 >h A _ 8

<. = i,

nipBrfirny rnéspsryY

[N R

I A >h > chen Lthytcht Lthoswe Y o C<E ¢ YA E
hg B L th, haAs " s LA Lt h<wyvs AT

10 nﬁ LA B" C|:1'—<E'_V>B'B’I <,‘5‘I LA C"‘V_W"/\ h>¢ ™ >y | A
JL') p'{hf_'Cw‘ “>u‘_‘5‘l -7 Y > h > Y >SW AHE _' Y A > h _“ -
n™"S""A.A’h >emal > ' _w  >w', §

BRIB[BEME, EY

B ,“'_h'v_'w“<“‘1h"“ A > B 1 h'_" _s<‘€" B VW h ' ()mn() ‘“JA‘_hs'p\‘_
TU<T T fhe ¢rt te" hvt "<t " OMNEZL D

Wi wr s smf BulB

Md 7L r'ehAc A 112 12 7T EENfP L8 0T X HAAHZ ntd
20 .7t .7 h gt L hAAY plt T B [h~hy """ < ¥ H' NTLT 'Y HAMpPpZ

74

B



I>H>h r'J:""'/\hf;._J/\"l [« [ zn

IpfBYrarB fan¥rBLATB

VIV faEr BB

[ mpJ [SEF Y

[nrBraens|[ [} fwyY 1 farsyiren/finfsmepiBrnrni) kKB @JIO&/ 4N { n]

11 { 81 rhitps/fmBoYleteithegr/enrolindexphp?id=3436

rocEr iBrb BlslnrnirBlBY

mA- 8" Y

rh_ha"" 0 A BWMATE AL A 0 [ T > hoaten

rh_h/\" ' A <B‘_" 1Y S _ A ‘h'h¢_""_‘¢_/\ ~ A 1 h <" ¢ A ¢ h
rh_h/\" ' _" _"“' <Y - v ' 1 h <' ¢ _ A ¢ h * - A B >h_'¢_/\ C
h ¥ >h M ' '

J‘]‘B-V"_-'_B

B"‘.‘_“' 5_'A/vv’h5/\'thl/\_ ¢ ' 1 h‘<'¢_/\ ¢ h " _/\B‘>h_‘¢_/\ R A
B‘ _‘ ' B Aw'ts'h' _‘/\ h Ah 1 A, ' 1 " hu h>>h_./\ A h <' C _ A ¢ h*
B' ! ' B ‘W’rs‘hl A <>~ v 1 h < ' ¢ A ¢ h* A B > h e A
£h oA ' b

B/\h<_‘ T h e ACBAB >h T hSoACIATShSh A G ht Sh 4 oAbt h
IrBisfaE{n

gahy™ * "5 habh< ' ¢ht ACETT L BL T SWAL A SR T Y T AT >
J”"‘h’>"J("h_hs‘_/\hN‘tsts"

B‘_'/\">‘ "~ 1 h h

g>hy " ¢™ hs 1 h

InfinuernysyY

U~|h ‘CWI W/\/\"'B' ¢ h* h’lw‘z 1{’h\<'¢h ¢ h =" I/\B‘>h_'¢h _‘1“)55"h‘
wh <i > 4s " s F ogh<l cous Y artew s e i>hy f AV B I hh< 8 USh SSXhgSAM <h T i
B, h > w h oY >h ~- e

nipBrfairny rnéspsIY

n'h<wv5'lz n’Jh_‘_"'hﬁ‘wl B ¢ B "

[ 771 T <" pth,haAst A > R

RGN B R IR N I S S .

v~ " "< C YN Y h ., 17 >

UM L LT A G e R & s

BRIB[ BEmME, EY

m<-"'"'h Bv'® <"1 Y n<<' At ©h K B+ <" ¢h

rl'ih‘_"'h!.‘w‘ 1 <Y Yo

rl'.lh _"'hCWI r'l'lh B

l5<'¢wl rT]'h__W‘ rlvts_h B "

r oo t h hv' Y <' 1" Y

_n‘/\h_'_'_h ‘_'<'J' > v >|st'I_1/\<‘EwB'§,I_1:CWw L‘h'/\i"?\h?‘?w
SpAh o h s s 4T h < ¢ h ¢ - A >Sh to¢mn - M
SpoAh hah < 0 ¢ h N AL B 1 h <" ¢ _ A ©h-' - A B >h "¢ _ A ¢
Wi wraemfBui B o o L A

o h > T swA ot hAt e [ CphowmSvcas? i Aw2 S NI S v i &PSINI w2 a S

L hAt S afdey A2y SASh]1228KAE | dz2SYE0KSE w2iKYF@8SNE HAamMcE n¢di ' s
-1 1 h‘_J'</\‘ts¢‘h>h_'¢h 1“_">h_hz I"’_"\<h B‘(Dz Hnny21,J YN rlﬁ‘{'
_1{’h‘<‘¢h “‘_">h_h h\_'>h_“\ B<W\J¢v‘th/\_hy"‘ ]Q)Z HANOMY B ¢ |
SJ4h <t 6€Rh Ch' T As >h _CCR C tmsho by opLc Y <Y d®dE HANDET 8
_rlj O 14'h\<'¢_/\ 1. _'>h_ AT rh"){l. nq;z M(byTz B C et
rtuhAt e A [ oA Sht 1uh <ty wd DAf SAT mMdppyT s s
L h At S AT e d2{Bf MBSS (IOSINTDS . SRT2NRS HanI sS4 ' 5  A_hao

75

B



I>H>h

(LM AN L A" ChtooprYooer

2.

(smilrirB miB rEuBy I B

[ mpJ 5% Y

[nrBErEns[ 1[0 Y1 JErs)ira nfnufussinl BrnrRn KBERJWR/4n{ nf

11 { 81 mitps:inipadie.teithe.gr/course/view.php?id=3452

8. Computer Controlled Systems. Prentice Hall 198%V®

10. Control System Design. Mc. Grédill 1986 B.FRIEDLAND
11. Automatic Control Systesa PrenticeHall 1987B.C.KUO

13. Control System Toolbox, Getting Started @uidlathWorks, 2014.
14. ProgramCG& Manual

l'{¢whaZX
9. Linear Control System Analysis and Design. Mc. Glihd986 d' D'AZZ0O, C. H. HOUPIS

fB¢fEIJBrB BIBIFIEFHFB.IBY Pheta>h 7, ARt oAb A 6 A L
- _:)\ . - A J’h"’hjﬂ‘ 1 qu n

h _“/\ _’“,“4“_"‘5‘ > B _" ¢h_h<<'<5l J/\_‘B'I ¢ ht ‘I >ﬁhh\ h"
4‘h,"’“‘l _V>r5’l r"h/\ﬁ?‘ ,‘_6‘>CDAI¢_r‘1,‘h’>“‘>W/\h rh">h >'h¢f‘hz ‘.‘lh"‘>_l1
(E<B¢_"¢h r‘(’<_>h_hz C <™ PO D

]h LSt Yt sy Ty g 1t h o hn,  w Lthyp ¢ h sy s 6 _'I|in’~k)<h“'
E& v " Thohe ot T Sh " >h Y hw_ "mAg ¥, VR AT SIS AN
""" S v _ A B 5"‘_ ST A ¢ h - Yj <" >h huh‘B’:thkh 'qu:[lB{Kl{La‘[
IrBYysLE{ AT >" " ' 4 Rabhyr ot K ORh AR ChT <" “NRE" 5S4 8610 7 >WAL AN €
BA/\Vi"K'_h'VZth’[\ﬁ> zbhlhﬁ'bwzum ”h B 1 Y BT N Wh >The ') A< BTN
:"'hJ,J" 5<5"5"IZ{‘>_" 1 C"I ¢ h =" B_hJ‘JI'C"' Tow o
InfinuernysyY

1. nhy .t atbdtlo ©n _ Y { AYdzZ Ay 10 Bah< ¢ 1 PBEPN P HT

2. n'>"" 17 h o> ho A 11. n'hu ho>>h b Ty ™ > L A
3. w_th cht T A >h n 12. A “heh L dBON®

4. I - ">h 7 13. peta>h T th

5. Bah <, >h . A >8 BT W C2 dzN 14. nt'>"" 1 P h e A
6 N AY e e R L s . A 15, AL e 1q>3q>r1q> M Ioh
7. fhha o TATSgnA T < AR vt A 16. A C'H. o BN B

8. I R AR T oM A 17. n T BAah <1 " ¢ A
9. BAah< 1 ¢ Jogond® M~ ih > 18. n L AL UhS A @B
NInBrfirn1 oFnodkpkSY h- " wy h LA h Cheh > SChy™ TR Sh T ¥R
ST hss>sh oA Ch Y N - s BT 0L S h g wTvTs L Y 0t T w > h G BTSCht e
-~ h "~ 2 h ! : _" ‘\/\'<"‘ _' } tsC‘h‘{ls‘_'hCU“J'h<'/\Zﬁ{h§t§/\>_] I'n"‘/\‘<us“ $J<QI‘J'
Y Y Thoao o o BABT T LTSS e S>h L8 T <, A T T T < >h LA

BRJ B[Bﬂ](El(E¥‘c" jh‘>'l _"‘ >h10j1;::>hh_"" 4""/h>1h't£§/\¢51"h‘tsv‘(/\h‘ hh>W/\l5“ -
{ Ah _h ) s <t S syw _ ho A h LW NE R v i BT AD Y> CRh syt ShKC PURC o3h
Tt oW h = A <0 T NTTShT e < s ght €Y wTvEawke Th™ s h T T D < 'hiS A AA B L A
h=> ¢ "s¥ chaA” " “>fg¢[!.R{La![LbyY

Wt owr 4o mfiBishug> e ¢ h s A SWT L AT L h T xhh Y ny nBRE
1_1'>ts'_‘ts' 1t _" >h ' >h

21 ‘_'>h_h B V>h_v‘ n(WJAV‘z HAMT 2 rh<h_W _h J'h/\_E( .z n¢{®
31 .. AR o tsh_oh g Y>h Y Wl <h F FAMTI EHANF 9 AaK2LI n
4.1\‘_">h_h B._">h_~  n<wi.” I HWHamMcI bAasSz 91 m ' C v
5.1 >h _h g _“>h Y p<wi ., I HuaAMHIE {KIKAFLY 9 12aGSGG6SNI 3 {GS§
6111l aErbBlB Bl furB 6]l nramuel T ws<-A' BA®GE [hai" ntooaA C
TnuBrrnygEnmEsL,EAn <&BARMNT > HMatlab, Simulink& LabVIEWS T, mh

.® 2 5[[9ba!l wY®

12. Analog and Digital Control Systems. Prentice Hall IR8GAYAKWAD, L. SOKOLOFF

76

B


https://moodle.teithe.gr/course/view.php?id=3452

Pisrsmiinfnrfer &avBy i @

[ Mp i (5% Y [nrBrays[f1JmyY 1 farsyar el [nfis[pibrnrni) kBRJWHO/4n{ 0]
11 J 81 rhitps/fmBovleteithegr/enrolindexphp?d=4648

rBoEr1BrB BfshnennkBIBY'" _ ¢

rh_hAa"" " A BAATT A 4 H YA T T > L AN TEAATC A BEhE SWA
T SisiAT a0

rh_hatr SN B L AT ST R WA AT O ST OA CY T BT A T T T h T SwA L A
e ' B . w8 ' h YY" T SWAL A TS T T h s LA T Y
_>h _h ' ' - . . .
fEC L EM ©h _hu h, "F haAhc Cocht - ho h ot h T k< >h LA
1rBrslaEfn

BAabhy™ 'Y haAbh< ' ¢ ht AL Ll >wWA, A ¢ ht T<! MR > T
n.h > s TN I A (IR VA

J o7 h T sYaeh St Awss

B‘_ AT > B 1 h > h

J'h'hJ‘J" _I. 4'>"" J'%‘"‘ ¢ h B‘hJ,J'C"I (‘w"'

IArs{'h > ¢ ht 1 Y h B8 ¢ ' w 1, A

(SR h =~ ,h>e A

J b hay " AW, A B 3 A SO A LB LA

fnfinuern)eyY

fn* >ha .o A 1T <TERT  f Oy BN Y st T hAT BT hcs Y s YT
ﬂj'h "‘"h ' WA L “h Y7 ¢ _ A B v _ B, A >5f1,h","Ahvy/\h'">B'{I”§hy‘h"llQ)h
oAb ¢ h- Jthe et h L e LD TSETTW OASATTA Y b owaA_ b R 3
>Y A_w<h N )

g rh 2 he ¢ hr . "o LA >Y AT Wi om_ ht ot thY ST T The AR h Yt e S
L N [ ~_ 7> hAt OO

T " >"" LY > >waAr ¢ ht T >l T > >wWAY R e T<wia o >h
T8 ST >" L hAT O oA TELT L AD

T1-8Tlew A R Lo 0T the A BT T YL T >t T
TY<Yat S A T<sl>h A [ SALT'E Shtws ' h Cht oW o<, o
T1.° " .58 h h = ! >w Yoy o AN T B T8 T WIS WEAT AN LSThRT Y T AR ST B T LBAT hTTESTWEAT h A
1B . cw, A N R R SR S RO S A R A R S A R
Tn- < ! S''T>" AN >0 A T B L LA Tt BTt At T Chy TS ST e R
g rh- 2 he SN T LT T AL A BVE ST SW AL A SEP ThT T L T T T Y Y
R S R )

ﬂh,h’>“1wl T ’“w‘ 1", h = Ch_h‘Crs‘wl 1t h __'Ij¢5h<‘_",u""‘_w'” Shwe *
T ‘5. > h T >h o msh v “ h B, h 7 > Ch te 0 hY BL YER AAC < TS Y T Y e
> A< V¢ _ A Ch _hYCs A3 Ch _h o 1Y h "¢ *'h T Evh>" A~ P

nipBrfarny rnésnpeaY

nth<cwye ™Yo ST LT T Y @

J”"j"<" L “h  h A" _ A > B \_'<'J"_" ¢ h =t Lo T2 AhCh o

n"+h> ot h oW B st s s 0 h vt hg Lo Y > YA Ch hc<' <Y
nvh <" ' che S fe>h oA B gkl >80 <T Ut eT ]
BRIB[BME, EY

n"-+hc s Ith BT URARR Tyt T T R 3 hh Y, 8 ATLBAT B AWK I AR BT T Ah <

_B<‘C“v jh‘>"<"1’hlq)

l5<'¢" J’h‘_" Kvw_h" ‘_'/\ ,<' . A n‘h<wv5‘/\ > B ‘\/\_5<5‘_" j h
wl yrtsmfBuviBY

Ww'i<'T oppoThTNHBY[ ¥ "<V Lhaw CDT mo

1'>B'_‘B'I chv‘<vﬂ”h‘)_h‘/“l5"“5IIBl‘_‘_")'Ah/\‘c"

77


https://moodle.teithe.gr/enrol/index.php?id=4648

1IvfaErBlB B

[ 81 M)

1LuBrell prBondfil &

[ mpJ [5%I0 Y

[nrRBrEys[f1[mYY1 [aErs) i @

InfasslpiBrnrRNI KB RIOIO/4n{ n]

11 J s hnite://www.iem.ihu.gr/proptProg.php#ee9

rBoEr 1 BrB BfslnrnirBL{BY

IrBisfE{nY

gAahy™ * " ¥ habh< ¢ ht A B ! 181 SWA, A ¢ h' T <! DA A ]

n.h" >N "' " A T hv

J""‘h'>"J" B AW B ¢h_h‘_h‘|5'.

B‘_'/\“>‘ B 1 h > h

J'h'hJ‘J" ! 1" > ;v e ¢ h! s~ ha , 1 °*¢Cm" Cw

1l|s{'h‘> } ¢ ht 1 h , B’ ¢ ' w 1, A

[“" h =~  h B, A

J‘h ha " AW , A B B /\‘_‘%‘_/\ Yl B _ A

Infinuernysy

B or-4'Sh L {a oLyGSNYl.dshaycts {(N-FSE& naliyitsd DLEGHAENY I GA2y T al NA G

P S Ah 'St~ cpm YA h 4 ' ¢h M - Y41 hssh h " ¥y hws

A h 'C‘_’ _cr'w' ‘h"/\"‘<'¢,h"h v <‘B' ) 1 7 h ’/\‘ T L AND B I

r_{'_(‘hl n'hlsr”'l"l _I‘C__“'>h j_ ’yB_h‘_ 1 Jls/\'QW' h’Aw‘ '¢/\h'ts“

s, h > 1 " O B L{a ~h " w CE A s _ht B’Vh<_</(‘\//)\H —ahbk AL A J"_H'WAH“/\"__'

¢ h ¢ _ ¢ ht w A h ' h 1 ' h ' Lt h o . ' ¢ h ¢ YA B, h sy DA T

[° 1. _'>h B .h<r oprthLwsc it chcw,st Y T ohr SR u R, N<E N

T B " <h j h AB t - Y o<t tew - ¥ h > h ¥ T "] h << A Yo Y ¢ htr oo

S K LSS U SWAE L thiten® ok e R g kY T T EKN <wW D EC AW g h
A B h B ° h /\FI h Ah¢h < L, o8t tsJ_Ch’ . ¢h"/\h 4""’:_‘;‘ _;{'h5‘<¢|
I >> s ! > B 7 ! . YA Z"GhBA.h"’<‘WI‘>rf'hA<BH/\"/\B ¢ he hyt fO

¢ N v AD B ¢_{'¢h_ 'BI ‘wArs" rs—‘{"’¢“w < B ' ~ 'J"IQW I1_"h“‘:"‘_rs“ ‘1‘

[0 A T T < tem s s hT T wh UG < @B A _TEAQNITH ho<s R G h A

[Z4E B ¢ h* 1 “hyp ©¢h"™> " ¥ 1 h A L " h > h<ct > ' h > h <~ SgE "t Y

/\V>V‘B:’h ¢ ht ! /\">"‘|Is > h _I_. rsﬂ‘h‘_"_rs ">H’r‘1l(p I T

{h - Tsah R >Y Y wTERSQHTAR B ST ATATRIRS ET Y v T T e oY

l" {'h{‘%‘h"ls‘ h/\h,"’hl . A c’)/\h‘_‘(‘_/\(, h_“'>h_‘/\ ¢ h _'I > !

l‘ L1 “hyg " ¢h B - “5_“‘>h"h_lh(f_h"lhh/\/}f‘hJ'C"CI’(D '. [ Ch_h _h B‘I

d[‘{‘ q h B B .8 YA B <WlI1 , , A ¢ h* h ah s, 7" 8, A _I. LT ‘IQ)

l" A * ' >h ‘ h ' Ah*® '{'h’_u h L B """ 5““>",/\ AD rtl

" R > " ' K Vv C B > w Y _ ¥ * ,““"(_“rs"’jh“‘ B:@"/\B>_"“q h>A "A>hh/\_"h‘ _ h > > s 1w “h ) d

pipBrfarny rnéspslY

nth<wyvse R ' L0

J”"j"<" L “h  h A" _ A > B \_'<'J' _" ¢ h . " ' = Ah Ch

BRIB[ BEmME, EY

lu<'¢“ J'h'_“ va_h '

Wi wrasmfBuiBY

78


http://www.iem.ihu.gr/proptProg.php#ee9

-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

rndiBngngErsf El By

[ M Bk Y [nrEr e B[V [BUEwWEOf ) k 1[fsvfnmpiBrnrnil kEdBJWR/5n{ N
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3445

rocraBrb BlslnrnirBlBY

1. LY . _ M . >h " >h _ M . B ‘At S8 gh _ & ° 'hJ [ 2N v_v:’ ASSBY :hhj{_"J‘_""zl H‘_‘BA'.h>JI’-JI’": hﬁ_h‘
‘ h T Tw T Y h 0 A h ¢ h h AY™"™ > B! ' > A" > ¢ h =t > B h j h o h 1h @ "'SAY
¢ht Ah S v u o yet YtU Y R v A khemst WS h@Qht A AW BN <HB S w= h KO
S~ h " h-hana h w oo ST T T - ' : -
IrBisfaE{n

gahy™ _ * "' 5¥ habh< ! ¢ ht A B ! 1817 >wWA, A ¢ht Tt Y, YTV DAY >
J"“ h >~ " B AW B h_h _h B " [0}

[“ ' h =~ h B A D

1 s it T ‘ T ] h << AD

w> St tgm Ch* h Yot ten g

J”"hJ,J"_'_I 5I<5,‘5":_Z{'>'_"’JI'¢"I ¢ h " B_hJ‘J'C"I ‘CW"I(D
Infinuernysy

M® n' thaoLa ' A > _h YR Y SAh o, bt @ it th ChOET U ATSIEY dvh Lt s
H® nv‘ T _'..tDJ’J". ‘rs’>‘_‘_h

od r h ¥ f LB > ' h B > AD ST ¢ h h h > "

no rrs_h“ f f >‘_'_h N1 5",h/\5‘5_ >l_5' B 1 h

pq) rE:h]h_’Q" >B_I_1 - h 1 >_'_h‘cpl )

c d ulh"%‘w h - W _" /\hJ‘J""'q)' h5¢"'h‘¢_"_‘>_h’¢>h _h‘,_'_h.q) ¢u’>
TO u, e >tahat s Lo oA e

8y ¢ ha , 0™ = h A, h - g~ h a8 ¥ 0 ¥ s, "2 '] <" >h
cbcp‘rlv,_u tcon B vh Ahi1 ¢h>>swAa! “/\hJ,J“Iq) B )

MAa P n. _ 8 e E vh Ahi1 ¢h> >SswAaA'? “/\hJ‘J"

MMOD rs _ h v ‘_rs"’/\>'j_"h_‘h>l‘ ¢¢hh_‘h A N R > i AL T OB

MH ® r1/\h<<h¢_nf {“ns‘?’fb"_I1/lthljp‘qy‘g'<‘BC/\'h‘<<‘h‘¢/\___ts/\<5‘_"I >B_h)"h‘ ‘B’>‘_
MOCDI"‘_h:V h ¢ & >'_'_h' > B h¢_'/\'j"<’hq;J'h"“’h" _ B AT O
pipBrfarny rnéspslYy

I - S 8 R

10 sy Shor v @™y ot h g8 e h s e cYeh s htrsshh s o Of P aa
T < h > h/\"/\_h‘Y

hygp B +°h, hAast s A L 'hcwvs ., AOD

i0 rl(‘ A" 5“ ¢ ht <|s‘w_"">/\ts’hu"?l"‘¢"‘/\|s'Jl'h_‘(‘/("l‘Crs"u""_>w"‘I B A _‘_hq;
0 n',{hﬁ‘_‘?w‘ “vp,qt&l_‘k_'" ‘,""‘"h‘”J>K)\$"h‘_’"J’ﬁ>5h)_8"l'$"‘{_/\¢
I’[_'cvll\ A h >kmail T " .t W >w oo, S

BRIB[ BEmME, EY

B B < ¢ i h v > ¥ >h " sh Y ohfys3'h ¥ _Juah Th *" ¢ h sh < ‘MCn"mg"s sh v w h
G !N " st wyw heto LA Nsﬂ-_’r‘m‘ Ah '—"B“I’j'<<‘h>_>hj/\__h‘7\/‘\§ ‘s",hh-”>c“_f"-“|'c_h:M_Q)J
Wl wr s smf BB

1.4 A>>h h >w: T o ts>h o n nBRE

wB"‘_'<'|YJ"’rqw)hh¢""' ¢|s’>'_'_h‘ ¢ h 1“CB\W‘ p'K’Jh“_/\qg M’ w
w/ Sy3aSt | dI_  DKF 2h NBM DY ¢ %h wh* 8 Sw' h h w ¢ 060418765H > “p'w wdS (L°{ .' by
o8 Th <" A" ST HAMY

wh Tt >h e nez 47T wodr BOh>Th oyt mMO491-664PD M 'h wethuyTht ot @t
2012

1.>" <" .>h rerm om0 st AT >EAY ] ] <t Y0 h 0 h

w Bergman T.L., Lavine A.S., Incropera I_:P and DeWitt D.P.: Introduction Todteger, John Wiley & Sons, 6th Ed. 2011.

w Bergman T.L., Lavine A.S., Incropera F.P., and DeWitt D.P.: FurelaroEhieat and Mass Transfer, John Wiley & Sons, 7th Ed. 2011

79

B



-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

Jnuysrsmirce rnésnpsy LuvnnaBryrel rB1 [/ !5k/!lak/!9

[ MDY [nrBrey gL oY1 fErs) e HingufsiniBrnrnil KB ®fWR/5n{ n

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3411

rBocEr 1 BrB BfslnrnirBL{BY

ma.- " E"

rh_ha >y

A BT oA [BLOAT TN oL >

e A BEemT T e T st s S L ofvrro T > oA
LTS T [ AT ST ST s e iR T g
__" ‘IB‘/\V<VJ'¢V' 1A5{‘h‘>vr > K Y m s th 1‘“<“J"_" o/ ! 90

- ‘IEA{/\"M‘"'”IR‘AhB‘ n]’h,'%‘_/\ > j Y "m 8" h 1‘“<“J"_"

- e o B>t e BAah < ' oA T T Y >v 0, ¢ h- s <
oA P hECCLAASET C gAh< o h Raphsen/ Rurtg¥ dzld @k  HSed @ y

oA T _oA oA T 3BV ELT A [T BT SWALA

-+ A JhYTC AR N _t>h oA /1 Bk/Vak/ !9

- Y Y h 1 -84 h > fhoho 0" 5 [ LaX Caf{

nsv' _'_5

B‘ c_"'s'mﬂlyw

o' A hAbha AT SN T o A oA hohe et 6 A >80 8 A O <
> Ah Lo

CA hAh < oo ¢ h- : AL E LAY <Yt X >h L A Y hh Tt YhY YAt
A SRR B ' _r; AT <Y1 C A “‘_'>h_.}\ > YA Tt h >ty
A LA S BL¥TTNASA HE Cht g

oA T <Y G he _'>h oA /1 Bk Tak/ !9

1 ¢ /\'_'_5

B < '3 1" h > ¢ ht ST TTCLUAT Ch A h T s ANT AT ST Swa L A AE,
¢ h 5 BA RS e h A~ <~ h

1rByslaeln

gabhy™ "' 3 hah< "t Cht AtBETT LB SWAL A CHh T T T T T A >

J”"‘h’>"J" B AW B ¢h_h _h B "

B _ AT > [ 1 h

g>hygt on s 1 h h

fnfinurn)syY

o Ch s L AT <Y 0T a4l h T S>T oy . TR ST PN ARS Y Gt T T S
AN LIKaOxE ¢s . " 7R hAh <7 At TR e F > YA TR TS T WA Y E LA R T e
> h AY <Y1 > h ‘Iu‘/\'ﬁ‘w‘ ‘AIS{’h"‘/!‘?ghz' 11]’5h{)"h¢‘_>/\'z‘ 1“h"_h"1>hj_"hlz/!c
L hAh < 0 th Ty > t CB L AT AL AT T > A AR
VAT ET T CE S T AT ST e LA R >R R EA{ A Tk CIANT A
ot >h LA

nipBrfirny rnéspsryY

prh<wys ® 5 T h [T R W pnt sl A BTE I o

v R A

v~ " 1 hyg ©¢ h ¢ /\J"">h_ A 1 1 h ¢ h <’ h

BRIB[BEME, EY

m(_‘B‘vh"’<'J"'vY rl<<'/\'9h K BJJ<'¢h

rl’Jh‘_"'h%‘Wl rl'Jh"Bl

l5<'¢wl n]’h‘_wl rlvs_h‘g‘

r>t " th hvo <t Y

-p . ANh_ "t h hahao Al 7m0 ChiAa"BBEIBE " DhA"CH A, ADSBECH] <" AT " Cw !
> AR s

-ps vt ot _hs h T > b N T Bah<

-ps v h AT G N>Y p g hT oy 5 ¢ ht g5

Wi wraemfBulB o
—yh ot ew o gL w 1. _ ' >h [.5A8 5 Iuonkn/disa kn/S149'S sYdzy gra<s L h " ' ' > @
A wshon A g ,

-/ V'5k/ltaX [ 8<w, nos H~A

S e s 1.4 . A e+~ _ "o

/!ISK/!\afh' 1 _ho A B <Y T "|zr—-<h<-' 1 d

no . .
- LaY B< S<' . >wA' [hTKYAR"S5®F YFNKTU®Y sWNE dzd[ @9 ® MpPhS v . [ ¥ |

80

B



-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

JfemfBreBliesrnysls nramr{ny rBs nfsffirB 131V {EBIB

mn 1B Y [nrBres[ {1 oY1 fErs)1 17 el [nfss[niBrnrRnil KE®JWR/4n{ n

[

11 { 81 rhitps/fmBoYleteithegr/enrolindexphp?id=3412

rB¢fEIJBrB Brsfir mhrBRY €7 Csa oA bt T A LTt T T > >
[ e

Y- i B<WJA" ('){/!5!0 ‘_'/\ ~h " h i1 ,B1'" ‘C'h"‘l._"'>jw‘/\"5>l'Ahh’/\A’V\In'cD N
_ A _BA/\'<"¢Jh"_Mhh‘__h_'/\v‘"h‘ls' _"“"I -7 Y1 " h>>h s Y 1t h A
CELUATSh A 1 h TS h A >h SR A BITET AL AT T S INE FIA D AT h|_/y
ch * THChST Y A h - _¥ Ah TR s CT AL AT oAt [ >
K - Y - _ £ CcY i E <wi1 , ¥ R 1 h _ YA WBYT Y, Y “"‘"__/\'_>th_ LBA _hu‘ _' >"h~ ""“>“’>W/\h4 {7
T LT hLw s >8 Lt hsetTchjr o n ot s s ht7 {&NBSNI b A
h Ah ¥ f B t[/ ¢ hy's " ,BA Y 5/\/{h‘ “_I">_hh “hg * t J"Vﬁ1< hml‘hhl_h_"_‘ﬁ"s“
_ho A ~ Ah o s a0 h ottt >wr’3’ R B Ah""'h"?.w"""' s 0>
‘w"wcmh_‘yms/\’ Srs‘_“\’;’h . A m{ Fh‘W/\uxt{/[B/"X<5/B{ >‘.\Nh/\rs {/.II/\5_I rs"z > B
h v, s B w A h R R s 1 h > h ¢ h* w B A h - h‘“w/\rsh<rs .8 A h fjyhst S
A ‘<"-"5’ v <Y ¢ < " swAh ‘j“'"l'_‘"|5>hh ht[hw 'chhgnw {B/|>5r|"?sc:-'5-_’1/\j:-
O O A A A - . S R A AT S A UL S T
< s h A t“[</WJA'5’ LAAN T TN hy T ¢ ht rrhy\v“b’kvmw’ﬁ'{‘""'*fj'>w
- Y] <«' >h LAY Yot 1 h = h* > A h N A w 7B Ah 1T Ag©C B CC h QA §£h
B A, >h “_",/\ J/\_‘ls"sl{’hfl‘l‘qj {‘h—,"’ts_ ¢ h ) ’ ‘ )
IrBYysfElnis Aah Lt host Ty s Rt Rt > hT >ty st T h << A
_ ’ h_ vt ¢wl - Y1 ""5/\"' (o] ‘Bh/\h_<'h > ‘h/y\ms”‘ ,_“"/\h 5“_‘ ) 8 ~hht JJB‘<h>h_"RW
_h_'J'C"' h"{"‘" '>h{.A¢1A5{'h‘>" ¢ h* L “h [, 8> v w ol
Tt UYL TN AT > MR EhAT S IA WA T AT > B AW h s 3 hah <
Lt T R S TEC << AD RS AW, A T AT AL AT
B - h .I'(f':l Cw"l
fnfsnnoyen’ ° h . PLG Software and Hardware configuration
W T hssh st g
wkAah ™ Vv L7>">wA, A 77710 7 h>s>h A
wu "/\"_wlz 1‘1(\""_W‘ ¢ ht h‘h"‘>'_w‘
Wb T A et g
op e '
wJ"V“">W/\h ‘w>h_h <Y1 "¢ _ A |s<|51¢__/\ Ot[/U
wpY >t >w AT "“c"hh¢>>'hf_"' vevh“>“¢"‘1"h LINE 2S00 2 t PLP5d O2y G NREf SNJI
RIGrot201% BA_ ' > STt T hes>h LAY T <Y Y uhaAL @
wf fmlersrrs nIJnuuumrNﬂawBBw el /nar 1B
ww' Y>> hateh e h Tt fEl EthemetProfiS i 6 5{ bE "t NRE ENB A D dAY RdzA ¢ 7 ' AL A7
R S A N o
oIV JErBI{B vniafaiyrrmy B nfffars)l nrnmuesl of{/!5!0
w1 _">h _h =7 ha>h ey COUAT T T EE T S s T T ML LA ThIA TGS K] Lhait s h
wl_“' s > h T : " >h v B <wd .Y oy httor w3 B ALY T Y thy weohy  h
£t h Y os>wt T Yt s T eyt AL ATh S we ) Kkat)
wrl“ﬁ‘ A, A h > B h"’AL“'_"B'}("h(‘éhh/t'/‘L')ﬁ‘z_"nl">"z B~ "~ | h 4'h"/\1|s“‘z Yo
LB LT >WA, A
Wl B4R st h gt Tt Y § gLz th L th Y e ¢ > h Chhh)
B <wi Jh [ Cuh Ahwy > " h " h ' < L
WR M AL > msh R R Y w i T>wALA 481 h
prpBrfarny ¢FRdEpESY T W TR LR Tt h > Ty T e e
ST v Ry AL thh R RE Y h T A< o BC T ht s hf st h <t A
BT <B 1 >WAL A" B SN et hA BT T YNy e B A T T T T s s s> T g T SR L
LV et g, A [ TRt D
BRIB[BBE, €Y' ¢ i ht>" Y o >htmsh Yo g th>Y", _As h* Ch A7z o h
” s 1 hy Tt heY A T Tt ' ST TR Y o jwih fis % hsww YT YSahth Y s '
‘_rs:"_'c“_\>w': ’ {‘h>“',_/\mq2hd_; Jh"h"_J"’H_‘rs:<"lc_"rs<|s'—\/."W'_hrsvw_h“'qus,l'
nC.oLte o <qh"<< DOTE T S0 AR L TGS TS RETh A A S s T A T »a' 67 h
hove S et oL BANWO B L RS s A [ Chve L A T hash T
L '-_‘c--' PN TTh Y G ZOCR R gehh AT > sht Tygth Tt h A Y
Lu]u‘I[JBm@BQJ?h_">" > B Lo t[/,Zx) rI"K"JW_hI'b?hJ'f‘y/\/prs/\z‘rsﬂs{<®1‘fy‘w
W [T hssh oty > AT < 1t Bl S Cws 'y 0 S Nzl TS e L ChNg>/h1_5q;z>'s¢c
Jh-hyh h"h § o1 uyxa " "< -'Q'NJ\'CH)'Z'[CV"\}_YN“)/:HWQ_@SNIT

81



i ' 1_' 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n"’(‘"'lz n
nfironsfaeEiBre nfnliik

[ Mp i 641 Y [nrBrap [ L1 w1 faErs) iy aq Y ngufe]ns Baunrkdkd nf 40/ KHr Y
11 J 81 rhitps/fmBovleteithegr/enrolindexphp?id=3411, https://www.iee.ihu.gr/~vkostogl/lessns

rl3¢fr=1 BrB BIBJHI‘I[MWBJBY“". L T AL
TR > Cor [ R ¢ oh S he t¢rm s hs¥i" g aAhs>
LB Y YA hh'b>ns.1"¢h_' ooty e e ' d s N I )
w -]h W:V‘/\ ¢h:h/\“"‘ls'- YA W/\/\“‘h-¢f1‘ ! _<“J'¢“ ~ /\>VA_‘;V<‘A
%) Ph h- Yo m A TR A DT U AT ST WAL IS A hE hic s T LA s LAY
W ]h B v h C""’/\ ‘_'/\ h/\h<“‘ ¢ h h/\_'>ts__“" - h i1 >h ¢ _ A

>6 <6 A "t e, A 60FaS aiGdzRASAD

w 1h B>t A T A QW“>h'jh5,_b7\>'<3{'§51\/\_h’ﬂr“<'_r>f1_ A

W ]h 5"<,"‘/\ - e h_h ¢ h =t > <w B ‘5"‘_’_‘\/'az ;y\)f V'{ vc
® yh ¢h _hA~" Y A €h AR s vh o oY A U A h AR < ' s ht Co
1rBrslcEln

wgAhy" "y haAabh<c ' Cht o At ETY L BL T SWAL A ChT T T YT LAY >
o "o h =Y, h>s A

(*]l‘s{'h‘>l. ¢ h L h 8 7t wa o, A

wj’"hJ,J" ' K<B,‘B"IZ T ;e ¢ h " B - h ;v o Cw
InIJnUBmm*B’Y Tt L s B

, Tre>ht >R S h > A_w<h Ch hct ' 7t 0 st

w n]h>>'?'Q>[‘["“)H_h‘>¢>'h_$“/>_'v\{<“z tth T Y LT e -
® [ <">h _h s hgSTMhu SREW ps 55, hga T 5T s - < SooB gt
s h >"J_/\U

W J oY1 h>s>h vt st SR AWKET L Th Y BEN g AW, A G b VY <Y1 hy ¢
ST T s A oA > b o<

w J’ Y1 " h >>h _ s } 1. ‘(')_“’>"hj _<,"/\> hJ’_ fhc"11¢’Jh"_uh"'/h“'>>>"hI_ N > < W< ' B¢
Kyt Y- L. I h >>_ A 'h'h.l‘l"ll')

papgrlairnierigeagser C 00 0L T te L T DT L e <

wn <. \A/h"("lfﬂ\'&ﬁ/_\_‘h

W . T >t W ¢ h ot Tshytew st < s T Y <t >h A h- o W
N <. > <E A TE T ' 00 &a8S alGdzRASEL

WE<SE S~ YAt er Y th >homsh vy KGULIAYKKSE 66 PASSDAKdIzdI Nk 9 F
wu St <Y1t ste ™ choY A LA Lt h o, hABY A

wu " 5v5‘4‘¢5‘>w’/\“‘ <“;">‘C“' 1t h A ' < ' h ¢  AY -
BRI B[ BME] Y 8 _ "¢ o¢h " T W, " bR IO ¥ '/\“"HB' O] Je<t O BVW
0~ " <h>j h A" w A h “w>h ‘ls"’cﬁ‘z’_l{'_"‘{l‘/\_‘ hs(.‘" ts/{u ¢”‘u‘. ¢ h*
Wl wr 4 8 mf BluaBh >>h _h >w ot o oo t>h o rll]’]BRB'[

1r-"_ "3 <@®s bn~ ' .8 therm  NTE AN Ch K4 h AL 1.t >h oA fho
960418568 .+ 'S n t' V' Y pncppdpyd

2T <w T FE @ Shtog TuthAA 5 p®F bnt o hvu 0 fh&h S TR < 4960040062 §
r. 45 c n.+ " v’> Y cyoTnpnrT

3" CTAT > 5 mod ¢ h mg . 477 5 BIZIZ bfYTT_ e TYREAWQST B ANY_ S
978960-359121-n ¥ | . 4 "¢ 83411 ' VY Y p o

4.¢+FKF t'® | FYR&Y bn' “hao .o >~ A Tttt ther NTE AN RY  M-A60418691-
nx .49 4150561 " v™ Y pdo

1.>" <" a>h e st AT <, ] N <t Y s h

1. Anderson, D. R, Sweeny,DJtvmll Yaz ¢od !'d yR alNIAYyXZ Y& bhp' "t ¢ ¢ - "
B*"AahY not s’ r . ST HamMn®

2. Slack, S., ChambersSMﬂﬂK)/auzyz wodX bp‘”’c‘" Jhoh o T SYA S Mot D )
3A. AT T nd [ DT bHy P haA. ht nt oo n"+>>_h oA [>T AIY
ne e+ "¢" " _ 'X M(b(bO(D

1. X7 >h e veAta <, ] <t T h

1. Dantzing, G.B. and Thapa, M., "Linear Programgrjnheory and Implementation”, N.Y.: Spring¥ierlag, 1997.
2. Hillier, F. and Lieberman, G., "Introduction to Operations Research”, 8th edition, N.Y.: M¢ i&ita®004.

3. Lockyer, K. G., "Production Control in Practice", London: Pitman Pub, 1975.

4. Raturi, A. and Evans, J., "Principles of Operations Management", 1st edition, South Western, 2005.

5. Taha, H. A., "Operations Research, an Introduction”, 9th ediientice Hall, 2010.

6. Zipkin, P.H., "Foundations of Inventory Management", N.¥.Gv&wHill/lIrwin, 2000.

82

B


https://moodle.teithe.gr/enrol/index.php?id=3411
https://www.iee.ihu.gr/~vkostogl/lessons

I>H>h

(AR & A © R S

VIV faerBlB BILsrBisl nrnmuesl Ju

[ mpJ 6%% Y [nrBray g1 fwuUY 1 fErsriranfinkgmepiBrnrnil k@ WR/4n{ n]
11 J 81 mitpyApvwlgvYem.ihu.gr/proptProgphp

rBocEraBrB BlslnrnirBlBY

1’.“"_“’" >h‘">h_"l ls’/\/\h"ls."’hls'_'h‘J .AJ_"'H‘_‘_"_Clhslhh__h")\‘jh""‘J'h _‘/\
¢ h* ‘.5{’h"l “" A"">"‘""’,/\_h' ‘_h ‘<h"‘h_" >"/\_W'/\h
o[" >h * " >h B _ t'hy " N _ A ¢ h _ h /\""' A j"h“ * C\‘h__/\h ‘B_Ah/\“’“ - AW __"'I _t ‘B_Js’( h A H
h Ah < ' o N N ¥ h . A 1Bn h- >h ' >h t¢m ¢h- Lo e kh
R ten ¢ h h _h ) l“ >h ' >h B ' huos ¢ ht VY ¢ o<t A8 tOAY
' A >htr>h oo ~ h il _h ' T _ ~ ¢Ch _h ' ()

E B> wy ' ' < M Sh " sKgh- S YETht ok ht > Jj > e A Ch' jhhpe
Y s 4 hs>h SN PN h AL UhSh L msh o hYoRT s

1 ' >h A

CE AB — " ¢ B -t S>h " sSh e~ e st ! -y 1 V¢ - > A7 h =~ W< B > h A
hg Ah Sh hAa~uw TA shfrsh o ftem S hcRY htt cht haAahe 'Y< sE  hj
i0 A h h/\;1< B '-/\ B h‘tsu'_BIT’C<h" '/.\_/\ ’B‘\//\“C_"tsh‘/\'@:n'ﬁ" ja“‘ Z_
10 A D > B /\H ~ h H¢:<“ ‘rs’z‘ s ">h/\_‘¢h ﬁ‘u/\h_z __'/\ tl‘<'rs'<
IrByslaelmn

rl,h’>"1" _I. 1A ' _'/\ - h '

EAhy™"™ ' ' 5 hah< COAS R U Tt Y YU LASW Al ' L, "t Sht A h~h
[" ' h =~ h ~ B A

B‘_ AT > 1 h > h

rl’Jh"h 1 1YY AW T B i h << A

rl'.lh > h 1 Lt Tt _'>“/\‘¢ T B i h «<Y A

J”"hJ,J" ! B < B foB ' b 1>y ;e ¢ h " B - h ;v o Cw '

Infinuernysy

J‘“<‘>s_h]_<"_>h_h‘z [ERVA _ B " 3 L teom Gh_h _h ' _'>h_ AT
N 'S h A C ht “h - hygs’1>h ho

m;sA'_C“ _< o _ A B v "' _ B, _C‘h_h _h 'Iz A 'b>\wh‘1‘¢1h"““Kﬂﬁ"y\_h'ﬁh,
> _h Y " w h - A > h > " A hce<' @

8 h> ' sh ot sV ' h Yy ChAYA' Cw S Cw K v' > _ Y8, A Sh>hRh"
B“_' y B v'_ _ A B v oo B ;\ Ch_h _h".q) I o )
rl<5.ry'_>h ¢ ho “ hs h__"_hz Bt h 1 T _" ~h h_' '_qu)

pipBrfarny rnéspslYy

J’"‘,“’ > B -, Ty L1 ‘_'C"{'{h ¢ h < hqg

B‘R‘" ts" J"hv'lq)

| R R L "h,hAag" A >8 EK ]

v teB 6T YA e Sho T s

v~ " {'h{'ﬁ‘_\h(‘_/\ j"">h_ A 1 "1 h ¢ h <’ h

BRIB[ BEmME, EY

m<-""h BV I ATECMKRI <t ¢

M P ¢5,”hY o[ts<‘¢" J’h‘_" va_h"z - B “<h >j h AB " B < ' h
[h ¢ m ot hove “<iar K Ah T Y oAbt s ShYE s, Y @ w h - _
Wi wr 1 smf Byl B

1 rh<h_w‘_hv I(‘Dz 1“_">h_h B‘_ >h_" rl<WJ b nC{cp ‘Iy‘ <h ¥ B‘
2.DorfR,BishopR > { , ! . "~ 7 Ah ot t>ho _hoh o Tsh T E<cws Y 3 Lo [Yv o <h
od 1. h ~ . A oyt I dF drzh ‘I_h"“hj{s““"‘i,'<‘““H <lVl,>Z]. ‘n<51 LT : n‘ B 1 h * AT B G
4. ShahianB, SavantlC JR, HostetterGH., SteafanitR~ .~ _ " >h _h g "'ph s An<ws .~ 5 8010
ERNL BT U SYATGCR T UYLt ChY

1.L999 ¢NIyalOlAazya 2y kdzi2YFIGAO O2yiNERft

220 nnn / 2y 8Maydzind @ aiSY

3.IFAC Automatica
4.1FAC Control EngineeriRgactice

83

B



Wl sr&uByilrae JraEefsvesfi1r &

[ MD I [6%2 Y [nrBrap [ L1 mUY1 faErs) i aq nfufusiniBrnrni) kB @JWR/4nS N
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3456

rBdErL 1 BrE Bfggninl eBLBY ¥ >ARHE™ >R s "yt h s T, 0 >
h"w. <B'_"'J’hl ¢ h* ‘AB{’h‘>" s . h " >Y 1 _ A j"'>‘Ah/\'¢". <t Y
- >h* ' >h hah < 8" o WAANT A SO P RATIYA T BRI L st Y e
>8 _hy B _ 8 Y1 8A_A 0 _U>h L A®d @& 4. A" Q" Y>'.ha’h  §LyYyRdza
h «<' <8~ ') h " A _ e >B.hV, _"‘ .hqj ‘l"h ¢4h|5'{"»|swl\_hh I)“(‘"'”'ﬁ”y]u""_"hrﬁ‘/\h _
N D1 " K> Ahyh K N " > h ¥ V) Y ¢ h* T B C B A St ¢ h " ¢ h h A >'"d>
‘;1 ~ h' . A I{B.{‘>-W/\‘/\- BI’/\h”'th"'rs '<¢"'h,'¢-"Kh“"§,hh‘1hh-rs AE T
_ h;'J‘G"L'J(i) rl"‘<w“/\ rsvs_hy“/\_h‘ ;,Ilw_’>vjlwll _'V<‘_:'¢"I__K_"V.I‘j'
- h hao o @ wh "¢ LT T s h s e O SR Sl Ry sy hytteho,os 0t
<! s Y "2 " A 1 " h <8 * ¥ M T ' h (0]

iu w A D L o BCOAR T L ho st Y s hea s
E L AT <70 A A Y>> ' ushoa O <! v, tem 3 w A h ! O A B
j_h"(.‘w WAAT "B ' ]'I">' h At ™" ‘<I"",' A ¢ h ' CTAL'E iy
CeTemt A Lthitehn A o DA tsh LA s st el chha [ aw
- L w - t>hcoon st hat e s gy o . wah 4
|_—5 “"/\ le_" _"<I"¢>_&"‘">h" ""I,"' ' " K ’I'h ‘ h E ° Ah Its ‘Iw“ A h
W N.®' Sh hoarroo h T hctce¢h eht ¢t sh . h hg v C ¢ LA A
- Y < T <Y ¢ ' h ¢ h ¢ I_Ch' "'IAL‘"‘/\'{ A "qp“' "Jh_y' A h -

w |3<§/'u'5’ _h _U">h ot st At e - < ',"'c"lz AR T BT Y
hA_ hia oAt e T <8 Y ABC ">h 7

w N.B" AT A BT ah<cE A CHhY O A L ATSTEY DA T > b e I
W n°oAh L TThED T wATE R B <7 I R LA S
w pthe At 0 Ch ot A LB SWAL A > h T e s Y
w B/\ht‘_h '<"“,“”rsl h = 1 81 Y >wAh '“‘ E  Aht Qh_hA"'>W/\h toB ¥
w‘l‘l)\lg'_lﬁ’ >B__"’_‘w“ ‘_“'>‘,"J”h A h 4'>"'"J"“"/\ ¢ h* A h ‘h"'“'h“"
CHOG2NE Lkh3X wh{ LYRdZAGNAIFIf I LYRdzZAGNAIFIE L2¢3x [232kt[r S . h 6>
R S S  BPS EE oA

1Byl E{n

gAahy™ " F¥ habh< ' Cht A L U S S Y/ S M
roto e hve Tttt <t Y S h T h

J‘ ¥*h ~ >Yanm N1 AW B ?h_h _h B "

["" h =~ h B, A

P n-!h > h

BAh<s “y".81 " h ' ¢ h pthLs Il

i ~hai , 1" o B < B R A e ¢ h s - hao oo Cow ot
fnfinurn)sY

Md ntthaoa O >¢ Y . ' >h _YYroYaAYs>t o' 3y chhu a1ty hytvovoo
Hq)rts/\_"Ch ¢ h! I—h h A >'" >wAaAh 1“_“>h_hz 1\‘_">h_h J”hJ>h_'C"
387 LW, <7 4 h ¢ hr T o h>s>h ot > Y CompUtér fntegrated Mamufaeturing)PLE SCADA
w'to> L h A S yh T e A AW

nao Chis iy > o hAT-Python v T <" T >

5.Industry 40L Y RdzA G NA F £ 1~ [

6.Industry4.0-f ~h ¢ T s Tt > 0T

T® 9wt wh " ¢w NAATE  gphthe ot 0 ChR et Y T Ch ot hyg ¢
yq) 9wt rl/\‘ . >h s ir's “'_4"’ dV‘JV‘>C""‘h‘J'/\g"’hJ‘ ‘\NIJ 1 ¢ R ‘rs<' -y v } 9wt

e U S AR, SV B 1 I A SR i B S S S S (I S | L L
Mn® aARRESglINBE ¢h' * wSelicelOriented'Complting S6 ' { SNBAO®H "¢y ™., ~+ " h > o
MM® W >h _h [ 7Y >¥ > st e gt s L hASt e iy [ b

MH® ¢w>h _ h [ 7> s> 0 oyt s>t chat e fh o hy g, Yt h e
Mo® n.h > 0w WY >tohAat e [ < VLY e

n"+h> " " kB[ Kkt NR2SOGY teéK2YE>-oOwhi LYRYAIGNAYGEl @y Rz (OR O8 2 KR
¢ h ¢t L1 *h 82 7t 1847 >SWA, AY g)h’>"1wl <VJ“>‘¢" 1 h - Yy mero v
nipBrfirnlt rnésnpslyY

4)5,"_'(" h ! wo| h, {‘4h“¢‘r><>’5h_‘>r5' ‘_‘.Y/\"_,"’"'_'¢_h_'/\q)rs/gr5'1{"h<wvs‘I
Sh* " sh ~ - ! Yy Y AT hA h T Y " h haB&E Sh ~ Y B¢ - h' s togon <!
hgpg 1+ °h _'I/\‘B>J'h“/\" BT <1 SWAL A \‘rs>h_\"¢_/\'rs}\“_"_‘/\‘z ' '
g 1+ h R Thoao o o BABE ST T s swT Tttt AT L S oMy '
E LB VRIS O A TRV (0}

BRIB[ BEME, EY

B o_s <t phts T >h " >h > 1t h >~ Lo AB ¢ ¢ h ~h T hTht s YA
BJ kb iho oAz T I AT ! o v , ! oshftwsBE T h gt T <
K i ht o> T Ce o, 0t e w Lt h>Y " a8 ht h - ] h- B <t ¢
Md® cE ! h = " E <t C" B VW y\h'h'“/\h‘Bq"Sh Fh AsWwWy?™ ) 1




B{IJI. 1_\, 1 A <[>">h r'L""h"F-JA", ¢ h ot nrv:q.‘.lzn

n"-._"" s <<h™ <" L S

n"._" s Bamh® v

n- < TVl <t >h LA B R TSN ChAR DAL B AT T h -

n"--._" 8 AT > h=hpA_ "' 3

'l‘,l‘."'_".‘"hv'v<',l"' ‘_V"B"/\‘B"’hIQ)

H® & ¥ vw o h A BJ’ Kfl' 1 h "_"B"'_hh(‘_ /\>BB‘_¢"'/\‘ li‘.</\v T hrat Y h _B""J h > h ) [0}

wl wrs smf Bua B

1.4 h>>h o h >w ST s h o n! nerRE

W oW o>t LhAt e [T BALY RO < AT Y BD [JeusBsr B ShT 1isl BOndI
w wT>t . hAte J <" CONROZS{". 3> YA 33X wropSsNIini1 1 B [eitsr B 9 1i1s1 Bon
W f<' LT ornen g s et e T e A T KR <
woy oo

w BrrrEfmrn1 B JrefsvsfaBrBE 1311V fEr BB prBenrBEl arEr g fury FeEr

wyrBosf sl sl rBfm
S0 7 hs>s>h _hov LYhAwSY A ht swe o fhas - s " ' PR
Wy S s phcnsn

—_

85



earnrdfrrn

3 ri31 &l &f my 11

r &L By nl VIV ErBIB BpEME E

[ mni 63 Y

[nrBEr ey ][I T WYL fErs)ira nfnufussipl BrnrRn KEBJAR/4n{ nf

11 { 81 rhitps/fmBoYleteithegr/courséview.php?id=3457

rBoacraBrB BfslnrnirBIBY

o[" >h * " >h h"_|5<|5’ ,“'G‘“ B VW< v _"‘ >h"'>h_'. (E<|5C_ 'ﬁwl"r'_

>E <w ! B h o ¢ hr . L h LA <y © the A A>T L ACTA TOhe

hah= ' “s h' w’., hA "Cs’>sAh -~ h, " A UA Thhaathegs

.I. .{'>'V"J’hl '<|5¢_"¢"' [ N 'I‘>'5|5I‘z’Ji‘A"K'/\_"'"’.B‘C‘_/\"Sz"ﬁs{ﬁn

DR " ¢ h DR " >YAT >, A >hioar -AD N_ ho v ¢h = hIHNHA"

Shoha L am Dth Ta s AAT s ChAWLIET R RAhN< T A NUh B&WAL I E A g

Swoo, P N N ">h oA TLmar T SRNAGSEAO O

M >h* " >h P ~ h w o, B ° ¥ AW Y > h At ¢ ~h ~hao , 2" C h' < ¢~

C oA - h= Y EER Smpwh T <<r Tt T g oh S
t>h_h T h SAD @& A cr st Sh he~xvs

?" ' "_K," " h'hvncﬁ//\ K‘" 1 h ) ) ’

hg h Sh _ha~w et s h Coh L rm e cwe T U A > hoAL

i 0 ]h IAL, Ty B! _l. /\5'_5’5 _B‘/\V<VJ"TW Cm\}rs{"\}rs_"?hh_/\h/\,W’{‘"Wh’C

h - > e we<sl o,V ®

10 ‘]h_J/\"’yB' Ls/\{ts'(‘_'?w‘ A'"‘B" ¢ h ‘h’h45’1>h_h [ h’>'J"I

Lo g B Ah" 1 Cwotor A h ¢h hA~s> I R Y S P P PN RN NS U

) ]h hv®Y <Y1 8"’ j h ¢ h _5;/\"‘"(“'/\">'¢h 1 B4 Y >wAh ¢ h h"_ts<w‘>

1By LaE{n

rl,h’>“4" _I. A ! A -7 h yv!

BAabhy ™ X ohah < ¢ he oAt BT LB LT SWAIATCRIA T L AT T oMy >

J’ Y Y h " sYa" t B /Y\)Q'B,I' Chh‘_"hz‘h‘_‘r_ﬁs",m/{' ?' Se>Hipht*¢’"h Sg 7 . bh ™ > hh 1 1" 5¢7\wf‘1 =

Lt T CTUESTYIN RS T ADh T S Ch U "hag ™t m " wBicE A 8T o4t swyT oo

fnfinuern)eY

1-”.“*”“" ‘_" 1, '/\IS‘ >'Ah/\wIY h " <B'_"'J’h‘z ‘?h_h C‘ts‘"

21,4 . T T A s AAT Tt Y T AT ¢ G, >hy T Y Yt Y

3IIN<BJ4 LT ¢t _hA"_ " _h g [hTh<< < > R O O N I N Y

A.r 8 hj h ¢ Sk A 8 AV AE I B AA" "1

5_1’I"‘;\" C'/\'_""hl Ch'l "4"1“_'Y' "4’/\h>" ¢ C <, >h ¢ h * <B‘_"

6.n¢ ¢’ A AL T AL A ST AR ST Ay s, h T ST W hoa

7.0 AT, h e CUAY s Y 4y ST AT S th >huaar v I R

8_r"/\")h“€""|s‘¢Y/\“ Yol Ah >~ C,¢<‘>hz W<BJ“'I _h‘,_'_h.

gw<< "' _ T YC S AY M oA ChtoCft AT Mmoot ho S wshoohy a6A0O0OKSR NBf

0.w< <™ oL crtaAat ot oA b crAt o th .o _">h _hy ' >h oYy

g " A _" T8 ST AT >0 A Shu/N ShA FtalaY GNHZEKESAEN5 hy ¢h_hocs v

12_r'/\'_" ns‘ >SY AT >, A >h1/\'__/\Y “"{,/\h>h ¢‘¢<_>h_h ¢ h B h = S>> 1 w

3y A" "7 vh o ot sh h >80 >t h AW > A>T >h i A"

nipBrfarny rnésnsaY

ps . e Toowd S h ot h S h < ASE YTyt AT gSh T sh e Vs JFyE T

>h*t " >h ¥ o o Yy A ht h - L "h, hAs s Thx® ©rh*r" ' AhYTh LAY &

hg +°h " A 8 >] 0! A BT <BEJL SWAL, A " ES>Sh O A BEAYT " AT

i 1+ toh I S I B R e R T R AT <t >h A C b b

BRIB[BEME, EY

B j h* > Yt xS ha¥ h h - 1 h - " E <t ¢ K VW h ]

e 4~ h-~ I" 5‘<‘¢" KVW_ h_' e ‘5"'_‘(\‘_“ > w ¥ _4 A h h A D 1 '

n"._" 8" T <<h T < L S D)

n- " <. ! Tl <t >h oA R T ST T S B N A h=>¢ v ¢hAaAg

n"-._" " AN T > h=h A ' >

1 . Y ‘ B e vh'Vl'B"’<"/\J "‘5" "’_h ®

wiwrtsmfBulk

1.4 h>s>h o Sswr o oY o o s Y nlpRBLY

[/ KLY { & (E<s 060M18740-¢ T hp Wi =¥ LLh P ‘hriy" T Bn

rh<h _ W'osh @<y _ """ Cw 0960418298 na L{ Y, dge (VY "<h g 1" 77 Bkn

1.> <" 7 .>h_ e T 0T Bt AT >E A Pt <t T h 2 hy

CAGT ASNI ERY YAyt asdas ! YI yB0B30T5EKE ¢ & Cws ' ' mhaw’ qm"s” A {b. Ty 3

I dzo S NJIi /| ©F  GE<Em AW 9041167A0Cc B Yn thor y " ¥ I . A

86



-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

{frwsrsmiB

[ MD 1 [BE4 Y [nrBrey B[ oY1 fEr sy e nfufuesins Brnrnt ) KBE®JWR/4n{

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?d=3458

rocL JBrfnrnirBLBY
L L

wr

">
-
®
o0
1

>
-
=
>
o>
v
>
-
=

.

<

>

=
>

A B h ht ' h =~y > e h - o

Zor1¢'>h“" o :JS:ABA*‘W,“A’h‘;<"/i€h9)\\h‘é>%:_ﬁ1><ﬁ:.;\Z ¢;’;1$'¢_AZ T < >
BTt < LA Ch Rt <A <N S LA hAah <t I Y U Y S 5

wrh_h/\" ' _' <|5‘_" 1 > h ¢ h = _" ‘5.’("hz' ‘_4' 'I"{<"§hhy\1‘¢'"lg‘¢mk_ﬂ1'
<’ ThaA' O

wn¢=>h* ">+ ¢h _hte vy Y S0t <t Y s hcht e
wn ¢ >h R R S A T T T T T e S L L e

1By faeln

\https://moodle.teithe.gr/ plug‘infile.php/17241/mod_resoura&eontent/O/‘o[ 1wy smB

>TSS SN gAY 0 7 h 0 h

wir . Hutchins, p. Shipway, Tribology, Friction and Wear of Engineering Materials, 2nd Ed., 2017 pBhttéememann, ISBN: 9780081009109
w . P K dz& K I yApplicatihsydfT fibblibg$ and Edy;, R013, John Wiley & Sons, ISBN129®44546

w tdLd . flFdzZ CNAOGAZY {OASYyOS IyR ¢SOKy2f 2 IN9Y814200R4940/ 2 y OS LI &
w 2Af FNXASR 5 Nitbécntsand tubr&aiona20ly INEEECH, ISBN:9783527326709

wrl"cp'l'{rs"{v‘z n(p B‘l<rh.z nQ)r"ﬁ“h"IZrhr“>hz ['"h/\_'(fh
ISBN: 06@156-267-3

p—

gahy™ "5 habh< 0 ¢ he oAt BT LB LT >SWAL A Ch T IR N N
" ' h =~  h [ A

B‘_'/\">‘ K ~ 1 h > h

J"Vh.I’J" _I. B<B"K"IZ{'>'V"J'¢"I ¢ h* B'hJ‘J'C"I tow
fnfinuernysyY

on”>"  Ch TR A>T ) oA Tt >h LA

[ B ¢ h ! 1B, >8 7 h . A E ., A" C _ A B~ " haAas " _ A

W' .hA"¢Ch Y v st h ¢oh C B st coh ,h " A" > Aah ©h A Tt e o A '
wn L' >, haAtT>Y  hART vt oy LU AR > W ¢ h A>T o LA
W >R ToA B AT S A <P E LA > <<, A SR ¢ h>h  AFY ©87h>"0C_ A
wr 8 hjh *c¢h o h* A" >6 A ¢ h h ' <! M © 1 2 h Tt US_ A B~Th,_Ad
wl"_j" :<"*"" ¢ h _]_ E"<"'Tz‘5<5,‘;" € <" chtoe gt
wrl’{'z >'h‘/\lﬁ/(‘_“),/“"z _tsl/\‘Ch >80 0w ¢ h ¢ A>T _" ,“"hlq;

W o>~ oA LA S oA <" S oA wAh A o LT o

[ IR h tenry ‘{"'{‘/\h>'¢"z Ls<h‘_':{"’{‘/\h>'¢"z hts""_h_'({" ¢ h
WCE ¥ VvV 'Reynolds.

WNL T h AR “xhtooe iz

wl_u’rsh <’ " haA>" @

w[“h/\_'(‘hy Ch_h_hv'z '1"_'_5] ¢ h* g ,h " >Y1 " @

parpBrfarny rnéspslY

q)xs,"_‘ﬁ‘" h = W{'hl 1 "1 h ¢ h<’h > B “y"_"' ¢ h =t B AB 1" “‘>r>,rsh_}(t
-~ h "~ 2 h o = __"H ‘B\C/\"h("{ B L e ) ) <! ) [0}

l" >E1">h B~ ' <«<h >j h AB" _' 1 " vy “cn 5"<\" h > ¢ ™8 , A "hv'I(D
BRIB[ EME, &

lu<'¢" 1 h'_" va_h ' - - B ‘'<h>j haAas 'Y

_rl' _" CE h/\h‘_‘v"

_rl"<“' h > ¢ ™8 , A -7 h v

Wt wr s smf Bua B

1 JJ’h>>h_h -y 4'h/\w>"/\<_’h4'h‘>w_“’ _>'h“"‘><hl5_¢"_""/\‘¢"‘ ToB

S
4

87

B



ernrffirg 1iv{aErBiB suLErBIM

[ MDD J [6%5 Y [nrBray E[JIJ w1 LErsy 1y aq nfufussipl Brnrna kKBRJOYE/4An [
11 J B1 rhitps/fmBovleteithegr/courséview.php?id=1385
rBocEraBr BfsfnrnirBLBY

A B -t " ~h " h¢Y <~

[ ' Coro gty Sh*t " sh ~ v, ve v Chot o w T
A h -“"B’ ;\h h/\hJ/\."‘ts" ¢ h -h“ls v h:u'l Jh"ﬁa '-<|I5¢ ¢ h Y
A h ¢ h h AY B ¢ h A h B ¢ t'>sh L0 h, A ' > .1 *Yh hs yaB' " "A"'/bh'<"5‘.‘-"¢_/\
AN ST ety sty e S ah s v e, v e T S
A h -~ h "~ Y t'hy " "-<"‘1:<"”->W/\h-l¢lh' 'E’h/\l""" '-ﬁhl w A h h A B > AT
Ah s aAhc Sk w Ah  ©h h* ¢u., hoB¥LY h-GlF>=>hinbweabyveE ¢ Z_5khh, ACwe
L “hi1 A, CCw 1 h h v ! ) . ' ; ) ) I
A D > 7 ;’ Afl1 h/\h_<,‘5"_' L7 > ‘5/\" '<‘5q_"¢v, “‘_">h_vl o>
IrBisfaE{n
gBahy™ 55 Chadigs U 0BT SwaAL A C R Tt Y Y T AT TSsE &Y (hTTrY e s MG hy
g ° 1 hy>CRh o [YR '?"‘Z'(\"H']'J‘h‘"_"_(‘"'_li'<¢l$"’“ls"‘z LUt e ¢ h ¢ s ~ h
Infinuernysy
W Tt B h E<E S AT Y LEASITT ST VST L s hE us R U AW >H L)
WE<E C T e 1\‘-">h_h B‘_Vc)/\'_V‘Y ;T r e hahye " >" 3 ~ho> 57 h?
“_">h_h ,'_' >"’q3 ICV"'Z ‘?h_'J"”B‘(D [h>‘_"’ts‘lh_"‘>"'hl¢z_,“""l<z
_ht s h o hcs s @ BAR< ' € C<,>h LA, " >Y Y [T s h o ygtwsy
CoO<d” dY = >7 <7 >EAMD s 4 hAb B <wy Y [ > " R B
wl“_">h_h ‘h"”h‘J",CJB“I"(‘.h"thst‘_"%‘"‘ IS/\W'Jls'h‘Y rl"h.l‘l"?h ‘_"'A
w . ., 7B . _W. Y N R Al W B " } ‘h"‘h‘C‘_"B"‘_‘__/\‘z h¢ h>_5h1‘w¢‘5‘ ‘Z" ‘(“h"'<"AJ oS Y > 8B 1
<B ' Y T hALSS Che 'she As SECET A S F . . t ¢ ¢ h >-h _h’ h ¥ ¢h_ A h
wms AA" T TLot>h DAY mEOMAMANS B D TmEAMATT T BT B B> J<h T T S woA T
<s T T Tt Sh BEMTHEE W Ghg _hvs P [ > _w o hTr 5t <S>
¢ ¢<_>h hao 8 h<c<<heo ®
wl"‘_‘>h_“5‘¢Y\"G/;<'B¢_"_C'I’ BC("/\‘_WIZ <5'_""J’hz ¢h_'1"’7\|5‘lzleph_
wl“_">h_h h/\h,<|sv"Y rh_‘J"’KIZ h/\h,<5¢_"’5‘z “'<<h‘<h‘¢_h“"
h Ah | <8 Vv' g~ hao 1 "¢ @ QE<B¢_"’/\‘¢" h AR | <8 Vv L. ' BN ) Ex 6 ¢ Y'SI"Ah QA
B< S < ", >SwWA" t<E ST At e hah, <sv' d B ' _ " 6 Lthe YT e <
e T < € teY o
n J_h ! '_wal s, h >VJW‘Y
wl_h_'ﬁ"l N<KJ‘V. mrs/\/\'_"_/\ h>'i‘>h5_’:'!\,>“(")’{h‘ /\mlph'{<hsf/\_h"<’<th¢;_"'hL')(DJf
wn® ct At "
(‘01‘>jh_‘C" h Ah | <8 Vv' > B T<h A O E<HES_ T T A" O h Ah , <8 Vv' > B - gllh
BAh< ' € >h > A _h ' Sh' waA_hCUS O esT<dw’ JFT Ci>h ] Ay h L
nipBrfairnt rnéspsaY
¢u"‘_'¢" h - W{'hl 1 1 h ¢ h<’h > B “y"_"' ¢ h* B AB 7 1" “>>B_'
>h " sh ~ ST vy YA Mt hT g th L RABTE T hTY T h YT g Ak ok
hg +°h " A B >] ‘ A BT <BEL SWAL, A " ES>Sh O _ A BEAT " AT
i 4 toh YA T Yhoa o, ' B AB S0 T T sy st T g " TN LT s oM T '
I Sh ‘' >h o _-"ys:h" h= ' sy~ et N J_‘h"L";\h"has§w_h’_>h_/:\‘lﬁ‘ﬁ"t‘t_5}\'h
[ R _'>h_‘/\ '<B¢_"‘/\‘¢"I h/\h,<5v‘l rnr(p
n~ > "' S . t>Y T ts htsCTdh st 3 h bt hy L EYANh Ah B Qs €Y <t e ¢
BRIB[BEME, EY
T2 L T A O Y
wm h'_" _B<'C" va_h ' émnu e “ h B 5—><‘ ' PR
‘K‘ ,h,lz' >_vv<v ¢ h ¢ * e hv'v<',l' '
wf oy ey ywoh 6fnob ¥ >h*" >k rh ST AT <Y i h s
¢ h ' h v~ o ' ST YL s NS LA T >hypte K0 - “h hah o
m' h A h T T AT S SN T L NS ST AR DA I b _['NFAZol AT R
¢ h ‘B > ' h h = _" >B ¢ {V‘, hv‘“<'1“'v M H A D ' Aht _“‘<hl"_
u[h C"_""h hv“’<>‘hJ"‘_"’v‘YB’,/\"h”_"_'W‘"jhh“" A ‘<BC_"’/\'¢“ B <’ L h
wi wrrsmfBul g
WC® t SGNHA SEEdss E< A" ¢ 0 >h T h o TEaAr Y @ e st [y
wd p'>" "7 <7 ¥ @E<y S e S ' >h h "¢ A" _ Y ® H' wey ¥y
WDEOKSARE S w2fFsS @<sS_ "' Sh Sh' E<ss TATeh Stshoh gLt >h LA

88



I>H>h r'J:""'/\hf;._J/\"l [« [ zn

Wl B &L BB M AR

[ MD 1 [6H6 Y [nrBrey B[ oY1 fErs) 7 e nfufuesins Brnrnl | KBE®JOFE/4n | m

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3460

<

fB¢fEIJBrB BIBI“IIFHFBIBYV‘ - N L L T

_ 1 h '.h/\'¢_/\1'¢_,./\154_j>WA§h'¢h'-_'¢h‘<<bA
fT]"-“".Y I’h h/\"“ T R D 2 S O . 2 N A NP I LD S
pB{V>WI\‘/\CD
nls (VA _ ' _ 8 : Y B _ A B s w B ' h A B h{“’>>"w’/\.q/\hq§ B“"Q<_"'J““ >5"”A wuj'u"
- ‘j<'>h_./\q> B ¢_"' tEveT " TR SSUA DA SHh A 8T TS AL AN T
L o “sh,h Y h{L aBRSf cha hTY BZy @ SH' <ca®d ¢/
1 ¢ h A '_“.Y B/\ﬁ<“‘z oLt h st h T T s i, AT U AS WA LA > BA
Jrg1girg;4fny[" TN o ohah < G A T LT S WAL A SR AT TR
1 ‘ s ¢h"J'J-’]"’Hn;|4’J""_"IN’BJ<;5/,\‘|5"IZ {')""J":"‘ ¢ h* 8 - h 1,1
IIanBMm‘hJ‘J" ‘_h Lq"')'Ah/\'fh n'?_‘h DE{V>W/\‘/\¢)1_V'AK’h r
l"‘chnﬁ ‘h orw‘h rB_h{v".zIV_V<VJJB.ZIB‘AICW. J”"“w<h"
wnt h o Af WS s CA_ (Repeaters, Bridges,Switches, Rosyer
wf " . _ ' STCR/KR(OSI Moddl,” "+ T s h 1) Interneb ™ ~ > </[27"._ w ENA¥)g™ "~ h 'n-""hs Ly~ >" . h
n' e _n .'AY 7 " (Field\LevelpControl Level, Information Level).

wr W' Y ¢ &' hy {Baseband, Broadband, Carriari).

@I h Lt SR T s h At > hATS oA pt e LA T ST ALAT A OCASHE
w[ T T 7 <© bhpTTeyy) . A S S (Pomtto Point, Bus, Star, Ring, Tree, GritRepeaters, Transceivers, Bridges,Switches, Routers)
(6 L B (Re‘péaters Transceivers, Bridges, Switches, Routers).
w8 . AT Q"€ ’_ LR hf" _ ' Y(CANepen, Modbus Ethernet TCP/IP, Asi, Industrial Ethernet, Profibus, Interbus, DeViceNetames
¢ hOSI Mode{ J¢)
wr,"rW"lj“""Ws”ﬁw‘,'rjf_hl'(MaSter—SIave,TokenRing,RandomAccetss'),"n'<WJJ'.”""W<'W"’
r 8 _ h 1 {Medium Access Control Methods, CSMA/CD, CSMA/CA).
W .S <hyy " > (HTTP, FTP, DNS, SNMP, BOOTP, TELNET, MODBt)¥QJSkcanning).
nfh > _ "7 "hewegl hos™ wr ypt ¢ Y 5 ¢ WEETSY <« hu AL Lt COwW2dZAAY 3T AD
(RoutmgTabIes)wp >" T T h{L ¢<n oA T DT B Ak LA [T h<th T < oM
J .. % "<<.A ¢/tkLLWn 6°¢ " thpg ¢ht ¢/ tkLLWc 62ANBAKEN]OD
anBriJrrn(WﬂmvwnEﬁY‘ 4‘4“‘°“<’“ > A B AET ST > T )
L “h  h A _ A ‘_" ‘,/\,"<<“’¢ ri B'C'_‘h”li{_tsh‘__"(fh",l‘>h_'_"',/\_h' h >¢ > g
A T <t T w? g ¢ h hoatn . A ‘B >Hh O AN BAT " A v >h* " >h ¥
;‘oj‘h’““’h"_(h‘ s-_’<“- n’_Jh‘_"‘h_C_/\ B‘C"‘_s’_/\qy - )
l" Ssh* ' sh “"‘_' yts_h"_'n"""‘ _ﬁ/\ _l5,\/:'7\<d§|‘(]> J'Ff‘ B8 oW ' BT <
D A U S A L 4'hJ/\.‘_'¢_A BA_‘<-AZ_h T LA <<
T <h v QUKSNYSG ¢h'1¢_" A usI3>EAANY 7 o
) " v rh""h(.‘"l {‘h{'(.‘h"hl 1 “h >w Y '. '<|s<.‘_"'/\'¢"l
h B‘C" Bt hv"<'J""ZJj()() rlif',,{/\‘"h‘,lsh‘/\lts'Cm" <. A 54"Ih<_wv\3j¢l{§2|s‘/\"__w’_
prahe cw tss st T Y h ST swas T Y s T Y1 7 h>ss>h Y
n~"'"“ " A. A" h >HEmal Tt w0 >w S
BRJ B[ BG]'[I/}_{CE'YF‘ >5 T 17 h -~ _ " E VW h * 'wBC h_‘ls <I BC<"‘¢ wjlh ‘m,"h - __W" rl)\,hts'_"h>‘h|s_“'”
i hos ¥ ' e Sw o ¢ h ¢h h oz h YA j oht > >7 g
SN BN B SRR Jh‘_>‘ CE o ChtE swc v T shcwsh v ® -
MO 14 j htose oYy fw, ¥ 1 h >~ I_/\_ts ‘h'vvh‘h"'ts_qx{"h>5 ' ¢ h B <t C "
M D CE 5/\4'h'>_5_"’(‘h' 5‘<‘¢" 17 h -~ " B VW h ! v fB ' £ cY —>w v
h ¢ fl_ < ' - Y <" >h A B h > " ~ A 1A B }\‘“ h‘“(_""Ch/\z
Jp‘lc '_'C" hv"'" Y <' 1" ' _"' B A "B h ()
HD B johtos “*Yh ¢ Y8 7 ashw M 1 h >~ _ A B h > B B VW h ' . A B 1 h '
N Al h > > _>rs _'\ fB ‘_'Cwl J/\_‘B'I _‘h“_vlhcp“f_"_"Ch/\_ Ch_h _'/\_
r"‘_""‘h hop' Ad ' r v hys - o<, t ‘Ij)\kh‘lsh‘/\‘_bfbkhc_/\()q; p_Ah _ _t hooh
<B‘_"’J’hIKB,h'>“J_A_ AT L h AT S oA pt S LA pEL T S>SWAL, ADE VY
1¢ h LB QR ESW A, A D h hAh o AL Cth Cweh A g SWIA LAY > A T
Wi wrJ B mBBuEE | f AL A SR poo k1< i A3 g<sv < 6lg
8202F1px 4" w0 YA LT VTY phoTndmpI ncL st BO [ B[ B
wn~ " SATEBAL T T T __Af%fyzlal'ﬁil\”f:‘eMAY/Ed)Zh{ hp ™ A" 1 _Ww, h AD604188127,
r«4 "¢ w'i<T " _"AN n 47V'Y TTMATCTCX N4 B [eawvr B Ch
wg " >h 8 n~ " S A AT ;U NAEhAKYS S NI16/'SBNEIFS6OMITBEAGyy3AY 1 Mt ' K

N, Vv Y pncppdyds nfi s B® feiwsrB Sh' 1iv1 Bond

89

B



I>">h r'J:Hn7\hK_JA"I < zn

{norysremiB vImrer el nm

[ MDJ [BEA Y [nrBrey B[ oY1 fErs) e nfufuesins BrnrRnl | KBWJOFE/4n | m

11 { 81 rhitps/fmBovleteithegr/courséview.php?id=3461

rBocer 1 BrB BlislnrnirBlBY

rs A B -t L" “h " h¢Y <~ o ¥ >h "™ >h ¥ ¥ L, T ' " ‘ h - w -
Ah ->“' B ‘;\5;1‘ hﬁ‘/\hh"J‘/\A.h"h"u" N >-|s‘ 1> N -JC < <" c )

A h 1 Ah h A h B~ ' <wyeE . I¢h h<<'<‘s' AY " C B 1t h A h - h i1 >h
A h >:" ; Ah h A h /\,"‘5‘_ I>|5"I" "'I"_'C" B < WU M 1Y <<
IrBisfaE{n

Bahy™ "' 5 haAbh < T A RTETT OTATES L MTE ASTES WA ¢h* . A h=hoh>
[“,‘ h -~ h > B, A

w S et tgn ¢ h* h Yoo o

J”"hJ,J" _I-. tsl<5 LB I.-Z {'>'-" ’JI'C"I ¢ h " B - h ;v o Cw '
JnfinuernyeyY

rl’{' “J¢'<<" B AN D ¢5 >' ¢ h h'/\'>|5|7\rk1_h¢1<h/<_,"h"f1‘ ‘\{J"h"&q"hs,_/\'cpl 1
J’h’h>W/\" B _h ts" [ ‘h'h>"'}_‘ts'lz “>j"<“>‘l ‘J¢'<<"_‘hnq
J4th s h h 2 T S W A1 0 1> 2 N 7 N all - (8= 3 N >SN T ol - B T
W<BJAVI “JQV<<" K, A o¢h ho M ‘¢wl ¢ ht > ¢h h _’“,'Cwl >w ‘Y
nipBrfirny rnéspsIY

I]'h<WV‘5l - L T > 8 - . 0]

Ilvjv<ll L >t R ¢ ht Lo T AhCh o

n 1 h _' "hE\N“ BBCB 1 h _' “h¢ _ ~ > B _"/\ ¢ h h «<' <7 B v <! >
I " MERVAL fher > hgonm 1 “hyp *©¢h h 1 *h > w M ' <8 € Y A

h ) b J:h’“ th Bt 7 >h*t " >h ~ I B

i0 n'{h _'CWI st B

10 B/\h(“"/\_‘_ts"">h“'5>_h'¢w > B

I’[_"‘V'/\‘/\’h > kmail " oW, > W S

BRIB[ BEmME, EY

B ,"_'_W “oh hV"'<"J"',/\ > 8 1 ¥ _ - ‘Y

M D m h‘_" _|s<‘C" va_h“ on]r[u “h T B ‘<h>]hl/\ls>|s|s",q{ h s 7Y
Cw, s TYERLr U sTY h R Y <t ST EROD

HCDI v, T e va_h" OII]U B -7 _' B Jh‘_' 'hﬁ“’, >w "‘I "‘ > h
m-h ' A hTY A>T oA Tt LTS A >TAR LA TS w T g YT YOt AT < R 8
¢ h ‘B > hs th'=mp'y v h v Y o<t ' M ¢ ht H A h [ Aht T < h ¢ TN TwWA B
Wt wr s smf Bua B

rl“‘_">‘ ¢ h ‘IIS A <Y1 > h 1‘J¢'<<"‘I$‘/\Z J’h/\_|s<"‘ ncplcpz J’th5r1hqy"1<
L S S > _h<c<. AT qydh>hAa_ " L' O HAANT wo L~

n' > he e 1.0 << oo tug>A feusT B MOI awampIdNpt LT
E _W. A T ST M E oMY 0 meE MpdhecE ntLt st 1L AD

JE . A< 1 h Shto g u Rt chwh s Cht T I NEERIT®. AT [T

Principles of welding: Processes, Physics, ChemistryViatalurgy, MESSLER R. W., 200;1, Wilek.
Welding processes handbook, Weman K., 2012, second edition, Woodhead Publishing.

90


https://moodle.teithe.gr/course/view.php?id=3461

1VEMB{BL JraElfsvsli1B 1B1 nfirsiymiB

[ mnJ 658 Y [nrBray [LITwUY L L Ersraraq nfrufussipt Brnrnil kB9/0¥R/ 4§ n]
11 J 81 rhitps/fmBovleteithegr/courséview.php?id=3460

rBocEraBrB BlslnrnirBlBY

o[" >h * " >h s ' Ah* .81 " hY>swAY > B ‘C""'ts}hls"h”lwvAB:‘_‘jh\s'.('w_'ﬁ"
> 8 hy ¥ S | -y Lt w T A h h Ah<>Y1 " Ch ¢ h* ., " honh

G B /\rs"" ¢t B -t ,>'h""‘>l1n"l’(¢“‘w“‘5‘“'“-' -y N LY C > AT h -~ w<$‘bh"ﬁ
AR €h _hATs’ Sh' AR hvt < s R c o T SThA e Rt st h AT Gy
LEL T >SWA, AFANY CB 070 >

h A h h/\h<,rs" " >h h R h,“’“'/\’h_rsh' ‘_‘h‘_j"rbh'_lhh rsseﬁvv“'/\‘!\*ljl [y
L. At b F

i Ah - B v h o B _"‘I j h '¢",' - B vy N > Y ) _' I>_<B"I‘ C h ¥
g ¢ > ! h - A LN T B YT S Ssht € he Ah hAs " <bwl h Ass h " i <" >h
.IL')_/\h hAHJA:_’ys‘_ h jh < ch - “sh h ¢oh o cohot ' ‘h>-27
10 Ah N ¢ 7 AB " ¢ h Ah E - <w1‘5 N >"5 ‘_'h{“’h_' "¢ Chog ot Ils L AR ("w_’ h1>;s‘h h"{%"’_‘/\
) Ah Ls">‘/\ts’5‘ 'I h“'¢<"5‘l >5Ihv’ “I’_"j<5“_'>_|5/\'l ICh‘ _>_B s
IrByslaln

BAhY"_"'Z hAh<“' ¢ ht ToonNt T L LY >WmaAh AhCh Tt T8 KT LTI SKT
Bah T hy g>hy 6 s uhhy o optahth s s AW T h << AE[ERT b oA
_'. u<rs,‘rs"lz 4‘>'“"1'¢"I ¢ ht E'hJ‘J'q”I ‘%‘w,'lq)
InfinuernysyY

(JLJU,T"CW. W/\/\"u‘Y Yooor sy C h * ‘,/\_">' h Ah>¢ ' - > ‘_"'AK"/\ B,
wn5‘1>h_'<‘,’h ‘_" LN D B/\h‘h f _h ' "“/\"h_ﬁ"__/\hl‘q)>h . A _h Ty
o, T . Y- A "sh_ Y opthateh s >' v o

wl‘u{’h ' 5;_/{">41'_J"/\¢Y"’ G N >Y 3 AT > ¢ B h ¢ h h i1 > h @

wrl' i, ‘_‘/\ B, > h T <! ")"”h‘cp nA . R N 0)) u~|h 'Cw‘ h LW s ¢
Wr YA B <T T YU A S hoah <t AY T taw ¢ h Shohysu>h _h TR s> ¢
wrs LY " SwaAa N T R oy A D

WA' ., them thstoo ' 1w C Yo A" Y 4t hstr e '{yYysz C{Y t { Yd
W -4 TS YT s o s LT >h o gL h At ST et sh Y o h o ¢t
wﬂ[rs‘/\'t‘w‘ “>"|s ‘. ¢ ht - ¥ _h ’hl h = _h <"h¢<q>h_hq) r‘{'(“’"’"
W T <<hT < -t h > B 1 h s oA o kT AT kS oL SO
(*)Jr]’ﬁ‘_‘h B~ " CY AL AY A ¢ h =t "‘_'¢V<<h ">h_"{""hl(‘p

(.\)I’[>h'>VJW ¢ h* 'h’h45’1>h_h¢,

nipBrfairnt rnéspsaY

¢u"‘_'¢" h - W{'hl 1 1 h>¢h«<’h > B “y"_"_""Ch>'h‘b"/>m’_1""l ‘\“S)‘B__“”
-~ h ¥ ’h"l _"‘ “/\'<“‘ _I. rsC'h'{B‘_‘Q"I ,<I. E A _ ¥ <rs‘¢‘ -
hg 4% h AN BT hEs s SwA LA > T A BATY " L AT

i+t h Y U I R o BAB T4 T T s S <V o0 T A ST A
1y 4 toh o T R VAR B BT < B ¢" . A J"hV'ICD

BRIB[ BEmME, EY

m-h- " s<t O s vw  hTe T fsauhh it AAR s i<t >h AT LB L h s
wiwrresmfBui g

W YRE L FGSYFYS A oqthsw s tn T fSyTUAHAY By isn o @

w adz | §SA t &Y B/\h<'1'¢wl ¢ h Y')'h(‘w‘ ts"(“"/\,/\’tslz nrnesl Nt f
wLathi P. B:Ding2KA X 1,4 . 7~ A8 BAh<~ s ' ¢w. ¢ ht A' Lt hew N~ "€ " A.A’E 3

91



Bl 1".4-/\ J>">h (AR £ A ¢ h ptooer e Z n
{nuryE{B ynifmargrpmpniliB rB1 nuB

[ MD 6% Y [nrBray [ L1 mUY 1 faErsy) i aq nfufusipni Brnrni) kBRJWR/4nS N
11 { 81 rftps:fmipodle.teithe.gr/courselview.php?id=3463

rB¢fEIJBrlBr1[BUIBfIB‘lBY. A A D LA R S
r'Ah/\'C"I "‘ s ' Ah*® ~ C,""I _">th 5)h'>"1"‘ _"z"ﬁqﬂ‘]_
Shoht u"cﬂ"s“"'__"A‘"“qy‘h’hi“’<"r"“ T Sh e >h fh w, AL AT
S T S TmAT gt SAMTL A sty e <Y Tsrten svTsTooL T gy o
IrBysLE{A{>""" Y4t Raby TR hAhd:“ ¢ h TOAT BT L TE LT SWmA L A LS
_BA/\“§"K‘_h‘“zﬁhBA7\> zr;hlht"hwzul‘h ” h 1 4‘155"N\M1I"‘h5"‘5j < ™ A '
_VhJ‘J"_'I H<B"B"IZ{'>.'V"J'Q"I ¢ h* B_hJ‘J'(\‘"I T ow
fnfinuesrnysY

wluh"cwl N/\/\V'EI

wiu‘/\'_h ]5"‘/\'¢h n’&‘_ h

w(fh 1+ ¢ _ N tSNJOSLJuN.E)/ ¢ ht I'51 [ Lb9

[V Multl “Layer Perceptrof "“'r h A ' BagkPropagation

W AT ,>rs/\h t>¢ _h o6{hav

wnp’ ATt Ay T g A T T

wUrs>‘>h’M\hw<h >h""‘

W[ T ha>h v 18 AT S oA ptso A T

wr h ' ¢ h mls/\ (\"B“

wowh* “h ¢chtr > 35881 [ SENYyAY3O

wn ., h >Yaw [ A oA 1B A oA nt o

NINBrfirnl oFRobMEBYTYwL ~h 1 ° L h ¢ heaush 1x's " Sy>'s VTR C R UAR SRS A
S Y1 hss>h A Ch Y O > 0B LA BT U h w0 w s hE RS >¢h"“’rsl‘
- h o~ hoo T C /\¢"<,“”<_",,Z BEAAI B h™l s TR ST Th s R ME Y h A KT i<y
oA T T T e o BOABYT T NS YN hT <L A T T T < >h LA

BRI B[ BBE)CE] EY" ¢ T Mt >0 T >h10rF”>hh“, ATRESETE S A gy TR hswoas -
4’/\h_h' ' _ls<‘¢" va_h" A h ‘Ih?hﬁ‘”“ 'h"hH thiv A ‘¢‘th‘suv‘thuJ"hh"¢j1
)"_'_W‘ h - _'/\ '<5¢_I’@’N"Ch"‘_"|s<_'54<h‘ts<.‘""455hv>~khh7\§,h“"’j<'>h_‘/\ s h
h=>¢ m"ghHSha ¢ht s, n gt Cg o, 0 CeY T ET LT swAY O

Wi wr s smf Buil B
“ho>eht

I Rh ¢ LDACSWT LAY LR 2R Y qlpnsRB)

VE L L ATE A N NS s s g [ FRLAYE {AY2y® nodi s [

https://hagan.okstate. edu/NNDe5|gn pdf
[8 . A" h  AKES A 4[°.6A hh A > A~  p' h>ha_h ' h pOpOUeLOs8DE ' <s ' L h

Neural Network Toolbox (Matlab) Mark Hudson Beale, Martin T. Hagan, Howard B. Demuth.

Neural Network Design. Martin T. Hagan, Howard B. Demuth, Mark Hudson Beale, Orlando Delsmsms 978097173211

>

92

B


https://moodle.teithe.gr/course/view.php?id=3463

JraefsvslaBrB 1311 LcEr BB

[ mni1 781 Y

[nrBraZe[ 1 wmyY 1 fErs)y o/ YufnmlpniBrnrni) kBRJWR/4n[ n

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?d=3417

fl3¢f£11 re BlslnrmrBIBY

o[v © v S h ) h =~ s <s” >*'h " ha 1™ _h [ < Y, Y7 " hCh 1,.D 1" >th
- <! ","”h ¢ ht ¥ 1 " hypv¢ M ¢ h ' “ha1 ¢~ > Y T Y o n s n s S

[31 st 0 s Aj s na o Teme sy m g A o Af 1S AT Vs

s Y | " h _'C"I h<‘ ’{hl >'hl ‘,JA "/\'I 5"A|5"“'Icp m'h __"_/( sh A

Ch hatr 0 PN E L, AT <Y1 A Cht h,s w”~ ! AL ha<'" €l AL BB AT K

h/\-h,l‘/\' '-¢' :<5“/\w¢ ' > h N A rs“-ls”" ) ) ’ )

18 ) h o ! __“ " <h>> o~ ¢ h_ h Ah -~ ) . s’ ATh _EBVAV/\‘“¢<HV'J"“.‘“" A, YUY ohemmey t__LWA

‘_‘ "y"/\_h' h 1, </\hh>th1/\¢5 " ‘_<5'.‘?/('<¢vhl"5<|'J_'B”>”‘: () n"‘<w"/\

B~ ', B " "oyt ¢ h* “ h B VB h A > A w < h PR S (0]

[ T s B AT Chyg vy ‘h rsv_u_h _“'/\ jh_"ch Il '“‘ AI" ST BT AT <K 4R
~h "‘ 'h‘_"/\ > B ‘h’h{5’1>h_h¢ n T cw YA “ h B VB h ~ A OA WSBh f L
1 " h ' ~h " h¢Y ¥y ' - . A AT I g, Y1 " h AP ¢" h< 7 oy h
J‘h’h_<<‘<h > B _' _rsl/\“<“1’5 ) “h >SE < B "“'/\ Yot B'_'AH' "“rsh‘f'w“ls'
662NLFE26400 ' 4 hi " Gh> &  “h >ecs Y A & > " LARI hwsh
B~ ", B’ N ¢))
lw<“ ‘ Evs_h‘_“,/\ ~h hao > A 8 B"_‘A’hl J‘< oYY t_hTC A 1&‘“/\_4">
>5<|5_""/\ _h .[1 ¢ h* 1 ‘_’h_'J‘C A AN )

15 E -0 T Y h cm B, A - h\/l' '>5‘ h, "<""' BT, CATY </\'JB,_h/\ S V' w . * h ¢ A
c')rr]<-“" n'h{‘%‘_'“ s lKA/\V‘ < ~hi1t v Iln‘ﬁhm E‘n &5 l‘a[z Irnjzth-L hrs{‘h
n.h > 3 _A 65 &Ko2 NReyS maq1sy/R{{¢zn tICtNIE)/tUéLSWR S . " FNIYSg2
rs YA B T e >h " >h ~ , o K “thotoh
WN.®' SR RAIh jhCch  ch I T A
St hy Y oA b I U I U R B ' >h LA
(d3v"<"15’ J'-L B < _" >"¢"I _" B)B'm”h"/\C"I<"PT&""‘4hJ'i Al ¥ -
hA_hao At v e T <8 Y ABC " >h T

WN . 8" AL Shn gl nAh<cs l AR A o A [

wn’/\h' ToB fwot 1 “h¢ > AB " e i j h ey } e Y . B twoxH 7k, A h ‘h
< B ' e 1 B

WN . B ° ¢h h /\ ' ' 7 e Y ! J'll Y hegr YA ) ‘G‘h_" > fr . A BT Y ’JJ’Ah'IV At
oh>>t >8  hy LA E LAY <Y oA S h O Y ! LT !
(.0]_\/\"_““‘;“ _"‘_. “_>)"_'_WI _" J'_h A D h/\h‘_lv"/\_ (‘Ih' A h ~ h |
Jr]BﬁlG.IBfl’\lhy"_' CIohaAah < ot oen AT B 181 >WA.A ShT T FrTSmETTcl
j S hH > o ] DA ¢hh‘_“hz‘&_hhu‘jm{ﬁ\u"lh S Ah < D > h. L BEChy > rh o J“l
B < B ‘B '.Z L > Tt e ¢ h s - h J‘(f"‘ ‘(‘wv“

Infinuernysy

M D I<"“,“"h€h 1. " >h h>™" ' cCah '/\'[)rs"h_ﬁ‘“" UIJ‘/(@W‘Z IBBhA{hI/\fh ’sl

H O Nh"?w‘ s h >"JW‘ “ _'>h_‘/\ ‘_"‘I ’JH/\"h> JI' 'érh_ls‘m"‘”"us
<s 7 S I L X 'I'I“_“ihf"“i‘_'_' pnrhaZ®>"nrxn T
od , _">h_h [ttt oA pt T e 6aL{z a{ o

no 3\ . " >h h ﬂ'hA"J”' LN I(')gnw‘t'()‘s‘ ! *h¢ A

pdLs . AT <18 L2¢ ©h t201 OKIAY

cd E<s ¢ _ T A"S n>""""7

Tq) I’V' ,/\‘Ch J’],q_‘h th _'AB‘ " Bll

8® BAhT v <t T T I ERTOLTAC T e >0 R A BT RV Ty

hd .64 h T < Y Y e LA Lt sh LA >w S L g

MA@  pwah Sh' [ < Y h 55 {QQSNBAHVUéZ Dt5w03 ¢w>h_h pn'hc
MM® ntohs Tt n]/\‘_"/\l ¢ ht " -7 .h

MHO®f " hao " A 8 ‘A’hl T S I S B N T AP S o 1 ¢ SR S
MO @ n'rs‘/\"v 1. 'hh' 'J'C<" B,’Yh‘htb,_/l‘t_">h_h ()IhJC“ >t YTy ' <
‘\‘_'>h_‘A'U‘ﬁKrBJJKhtNE"ZSOuY m<-' s, pthite Y 5 [E.,A < i  pth
n"+h<s’>h (135 Bmhh >V _m ¢o5|ha¢Ko/e|Nﬁéz l¢al[Z /{{Z tlts teliK2ys
pipBrfairnl rnéspsLY

4)5,"_'(" h = W{'h' 1“1 h ¢ h <’ h > B ‘y"_' ' ¢ h =t B A B " >>rs_“
>h "™ sh v - ' 'y YA h h =~ {“h/\,'h</‘\’5'u' S hC™ ht oyt ot Con <! 5
hyg +°h YA s > oh > hA T E BN Ve >“W A MT ' ' '

o rth A T Y ha ot A T M se T Vg " AT L s oy
10 ! 1 "B vyl "BC"A BJ"J’F(K\/"J‘I"Q) B_"C R S VAR T s T <. ! B ¢ B, A J’ T hov! q
BRIB[ BEME, EY

B B <t ¢ j h* > > >h * " s h ¥ 1 " h >~ L - A B h t ¢ h f T /R h - JE N

- A - M _"l; v ; ¢ “",“'J:‘j'lh"">“w,juh“ >h'v:‘“rs<'¢1h"755’>w>'5’ v > h
;5 jh‘_>' ~ Sw o, ‘4§_“h> ,_/;B h‘l h = 17 h -~ " B <" ¢ Bvlw _h ‘P
Md® cE ! II1‘_" rs<‘€"l_rsvw h ' ¥ _‘rs," ey _>w ~ 1 A D h_l A D -




B! 1|_<4_-|’\ [>">h " AR E A" h prTer oy o
n’ ot st T Y <<h T < E -t <Y b3

n"-_""s" Bah™ _ v

n._ < T Sh YA B h " >> _ A 1A B A - h - >¥¢ Ch Ay

n"-._" " AR TTS'E h = h

L4 tem hyt g SR L h, o

Hcpg;tsvw_h A BJ’KQ’Jh‘_ . h A B‘¢ T A - h i1 >h YooY B _h >
wi wr s smf BB

I‘Jl'ﬁ>>h_h > w gl " s h V. rllpBR
fraefsvsfibrk V1 farblE pissipaE @ I -4 ¢ wi< " A
LAUDONJANEPLAUDONISBI\Q%1623TZ nrpnsin4i1l rendpBfiroérvy nfin

[ <" " Cheh 4 tsh o h U TR DTt e st T BS LR F LS n
oy e >0

Bah< ' ¢ht L sLhT [ Y Y Y U 2 Y ]sfalactheorgeISBI\lQﬁ%Ol
418449m T nrpmru&UJg‘@ JBSDJFUSD[B]_‘>_<' >h R A AN B B S
I‘Jj’h>>h_h 1 " hAaws>Y A ¢ >w S _“ Ih/\rs“ _ > ¥ ! ''<8 €
1'>ts'_‘ts

94

B



i ' 1 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n G s> n

Bfony BarsyBra E-BMME LB Y g

[ MD I [72) Y [nrBrags[ 1 myY 1 faErs)iraq YfndufefpiBrnrni) kBHEJOIR/ 5[ N

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3464

rt3¢cr=UBrB stlnrnerlB

rh_n e >E <t L AL A Ch BEAAT S A oA TN ST AT SO0 >0

rh_h/\""""f]? ls"]',>'("""‘¢‘/\">’h. Ch >he > 1t ¢ A > h o

rh_h/\"" _"‘ _"“’ < B! ¥ 1 h. >‘hl "'(\“’/\">’hl ‘_" "/\“<V _

rh_h/\"" h «<' <8 vh _“' _" C‘h/\ h</\h<’__’W/\l MCth e Y ABY TS CBUTA TS hlﬂ') AS

ST AY s h O

rh_has <Y A BT >_AS - T L to>h

h,rs/\'l > B A 1 h Ah 4‘_ M A _h “'<""h >h"'>h_h _“ - Yo A shs h

"‘C“">/\¢w' Bv|5<’v|s'lz _"' ‘_'/\ .-~ hy Y ¢ h 4'5‘/\_I¢)

IrBysfBELNS. " " _ . A "ES>SW<T LA ' >"C7YYUEY AY St 6 h 5 h ¢ Y6

B~ ¢k wosth oSt Sh hATY A T ST AYSTC LA BV VE LA B

B~ "¢ _ ' s w s'h T AYSNC ha3E e mpL >

B~ c_ " B o.w B toh _UA TOART ShOASTUTAT TV BN VIBTLBATON - AT

gAahs A" 'S BAfh< ' Z Loy tht>to Chr <Y B, h " > >Swa, A ~°

gAahy™ "' 5 habh< ' Cht 2 At BT LB LT SWALA LA BT NI R RTAL AT s A

B‘_'/\">‘h51>huht" B 1 h

fnfinuern)eyY

Md BAah< _ A jh OO A TSN AY ST S A A

H® BAah< =" - v h Che ym v ha h* _ A

o b B/\h<‘ ' _' > B Y f _"‘ Ch_h/\h<, " ¢ h _" ~ h h 1 1Y

ne Bam< "' _">h T oA T TS SHABS AT P T T T h -

pd Bah< IR U R >8 _hj Y o< 7 A TA4t>h Y 3 LA

no B/\h<‘ ' _ A > v _ A _' h i1 > h ¢ h _" h/\'_’h’J"‘/\"h‘>"_"(')‘Ihw1<"ts"

>he  n Al

pcD B/\h< o >h ¢ YV eYAY >t oY C’C<" ¢ h " ¢ ¢ <_ >h ¥ >"' h YU e Y AT

cd BAah < ! ih>"¢_ A >h¢ YU OYATYTSYC AN >80 B AN D

TO Bah< Swoo " Sh e Y O AT ST C A > B AT LY IR T Th AL W

8.Aaf < AL E AT <t o y "o ' ¢ ht AT <t o T h

(qu B/\h<\ ' _"‘ - ~ /\_" Yy sy o= h‘ C h* K A" C Y B "4">h_"‘¢

MA® BAah< <s T ooh > S Y <<h- <h® o "¢ ht ¢ h ' s -1 " h

mMe [h Sho>h _ "o Tt oY AT N e h o A h o

MH D B/\h<“' JB/\"?"I vty oy s h ¢ h YU OYAY ST S A 1 " h¢ >h A B A

MOod BAh< >he ¥ ¥y o oYy Ay >t on ey sy s h >w o ‘B h S8 1w

Moo B/\h<'i"'hs’vhh”4\_‘/\ - BCE L wh Y A Cht ks Cr Yt O Y AY S h By

Mp® BAah< - Syt T sy Y gt Yy msh Y Cht h-h<gh

anBr.Iernfr'ltFMw"YX' R N N

VVVVV S C<.>h A p " " '"<ESC YA CY  h, 4T >E’Y § oy

BRJB[BWJG{(‘EYh Bvrl<<‘1/\"?ﬁl\( BJJ'Jh<"V“h‘2hJ’i'B>"I‘Z"ﬂ'l'h°_'€" B AL " h >8¢! K
VT et

!J’l /\h__'_h h/\hJ/\_"“'l Ch* -8’ t1 " h n <s 1> h ks ,h T sSYi _ A~

SpoAh o h et g A ho*

_nuv‘ _'_hh¢>’"¢"‘<.‘¢/\h"A>>¢"I "'K“'/\">"_ts /\‘R‘"I h AR < '

-ps v Y S 81 h>* _ A Sht -~ h "~ h oo

lllJUHJBmlBUJB

MO rd 7, h YhgpuTULTE®hATgwSh h N> th T EYAY ST ChhgYp

WSl dKHANC D -4 wi< T T_7A n,t7VYY pdoynmmp

HO 1@ wh ™ " hewe' 3 fOC Yyt ey AT s ¢ . T hx n> hAmd e wp 34 B¢ g

HHYyMCYynn® H® md [h<h® ¥ <0 @ @) [[">TW>S"BZ03 "D " {dAF>SWAT B f

77121160.

3. Parkin Michael, Powell Melanie, Matthews Ként { 5 ° : T AT > N f96021887Y-n MN [ WK 4 ndIKH

re4° . wi<' " 7 TA LT VTY oHppTCy D

ned .S833 51 PARZ _SNyI-aCJI- DAl YyfdzZA3IAZ CAEAKSNI { {l Pa08B8IB7-pS 2nNYoufizanQui 1

r- 4+ v w'o<T T ) A n. 47 V'Y pnancpdHnmMm

p® alylAg Do ¢ h° ¢creta2Nl ao dHmMNnOE (B E'SCT AT . T b

6.May{ A6 DO ¢ h° ¢l ef 2N ao OHn-j\nmo'Z Zlg W, 5‘¢“A“1<‘¢"‘ os .

T O mers , 1 h¢>¥ -~ . < v ) > [ 'h A ) q; Uz rT Y > erl B ChYi Jh". > _U'h/\_ yJ""‘<“’_C“’¢

95

B



i ' 1_' 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n"";'" ZJ']
¢nfrarny r@&vB)n

[ MD 7% Y [nrRBraes|[ [} [ wmyY1 Narqsel [ R{1IFseEy qpiBrnrnI) KB BJWR/ 50 n
11 J{ 81 rhitps/fmBovleteithegr/enrolindexphp?id=3465

rBoacraBrB BfslfnrnirBIBY

| N >h " sh v E Ah A h g hoa st 7 A TS AT T T T sakhy
o 1 T4 AR>St A Ch fB T >t 0 A B _thy YA _h o r AW n"._8s8"°:¢
T8 Y Ah >" ¢ _ A > h A_ A ¢ h A h ¢ h h A" Bt A 17 h T B BAT Skw Y
_" _‘5 "">h_" -‘. M .I. "'>"_. T B ‘_5'_~_‘w._ h(‘__‘/\'¢"_l/\_‘C<‘H'u
T B S 40 Ah Ch _hA " ' SEATTRYCCIATETSBWLKLNASE>] T
s o, B -t ¢ h ' B - s hy~ A YA, s A h ="y >y 3 A C K h A
- hlsh vy > s ', *h Jh"_c_i',\l r‘rl'r'“&_“';'i'ih“}.‘"/s‘ R ¢('),_"|!’h>“54v_‘h/(h_
h Ah < ! ¢ h =" B AB 1 8" h¢ t Yy I V)

1rBysfLaEln

BAahy ™ X ohAah < ! ¢ ht AL B ! L L7 >wWA, A ¢ ht <! v v fOANY >
J’ ¥ h s> " B AW B ¢h_h _h B'qu

" hv= >~  h [ AN D

1 gih > 7 te T B Y h <<y AD

UJ‘(“' ! ¢ N e ¢ h* h ¥ ¢ N e (0]

J’ Y h o " _'_ tsl<5 fB ' _Z{'>'_" JI'(‘" ¢ h =" B - h ;o CW'qu
fnfinuern)eyY

M cprl‘ hat , 1 " Cw wAAT "B (0] u'|h o w h w <rs‘_“ | h’lvz4 BA'h > ¢ ¢ In
>' . h A AD

H® 147 71 Ah > Cw > LohaAaw o 07T ' <s ' T 1 h o hA <" AD

od 14 h <v¢ D R R s > h At ¢ . ¢ ht AP i h s h = 'y
no Uh’hC_' * _'CWI C >_,<B <ts'_' 1 h [0) rl"<"1" h/\_<’hl¢

pcp B/\_ < _ e B J"¢>h5_/\h' __h‘ ‘I‘ cD‘I"<h) h, > A . ()

co [ T ¢ ht <st T i o <.AD [ h _he ot L kO W g
TCDJ‘_V oo B VW< v’ rrlrdJr 'BI Ch_'J"”ts ZCh_h CB‘h‘_'(\"" > Y
yq) ulh"%‘w‘ ‘h’h>5_ v N B | “ h >V ¢ h < B ' "'J h B > Y <” A
P n. Ah > ¢ ht Vo h A >w h h - ~h gy “h, Y h  >"s>sh ho '
h "> At Cw 5 sBvY 18 W ' oA L AR > AT Yy 1T _hts )

MAn®>¢y ' >8 " h ¢ h >SSt eSh . A hwoh

MMqu _">h_h h > > ¢ h! w>s>SE ! W, ' B ¢‘/\‘_" B i B AY A"
MH® [~ w, ¢ h- <’ " h A E>) T <Y, Arnr @

MO ® [ AT <70 B BA_ " Thoat D t>ho ot > - A B¢t A 3
nipBrfarmes Ynos

[ Lt S e A >he oo 1Lt hytch h Lt h sw: ¥ o <
az2RtSuosx "~ "8t <hs>ihaAYaA_hry

hy) g° Lo hhAas s AN L "hcwves AD

0 e, oA s ¢ ht <B W Y sAs ChE T th g CABBY B T tosaw CY s A h @

10 p'{hf_'Cw‘ “>u‘_‘5‘l "“‘h’>“‘>W/\sl o )“'V.I/\ > h T
n~"S " A.A”h > Kmail ot w >w [S

BRIB[ BEmME, EY

B B <t © ioheos ~ Sh " >Sh Y hx'h> "  <iaGh "h *# fvwh B "Mz h - >
CEJ_ h - " 5<'¢"I|s;/w‘h" {’/\f_1 II1‘ Ah _‘BI"<h_>Ij_h/\I|s‘__ '/\I BA_ < -
Wi wr s smf BulB

1.4 h>sh b o>we I R | I S N |

W M~ hA_ A" pdY 147710 AhSTICWEITUS T A hwaw S>TEE AL 1< s th T h @ BT G Sths U518 596666
T® H' NCLT T e s [ "h Y HamMc ®

wColinFergusoal ® YA NJ LI G NXROTY ' =mhAansw o s h, € ms "yt 6" 6 “rth, “"hd L{.bY (TydF/
2008.

1. > <h NSt T 0T st AT >EAT ] <t T 2 h

wBrennen C.E.: Hydrodynamics of Pumps, Cambridge University Press, 2011.

w Wod . d | Seg22RY LYGSNYylrt /2Y06dzadAzy 9y3IAyS CdzyRIYSyidGltad alOD
w Yo a2 frd8yT&chodkd: Mhndbook of RieEngines. Spring&ferlag. London, 2010.

w 222RNHZFF 9. 3 [FYYSNBE | &. &5 [ | YY SIN#HPrafedsddal 20040 S Y t £ yd hLISNI

96

B



c[>u>h

(AR & A ©

(S

2.

{nuysresmiB suaEr Bl m

[ Mp 741 Y [nrBraes[ 1 wmyY 1 fErs) i1l [fsafne ps B nrindy knE(dO/ 0KH Y
11 { 81 rhitps/fmBoYleteithegr/enrolindexphp?id=3481

rBoacraBrB BfslnrnirBIBY

[ >h r >h h-Y ooy Y Ah S h _homt e o ‘ LY W “ChaAY
wBAahi AL "7y A N STt . h LA ! hoo oA hab o X Tw ¢
wgAah< ¥ A Ch7 Ah oAt w T AT > hat > T h=h "y~ A _nh
wgAah< A ' A ¢S A">H e LA T h T hThA ot >h oA

mBAhJA. Ty Y A h’AW| g 1 h _ A R ! h A

wgAhi ALYy A A << < L 7h ¢h _ hA " A <B* Y T uh
wgAhi AL 77 0T AT A <<, 0 > P A B L AT <Y LA o> h ]
1rBysfLaEln

wgAhy" "y hah<c ' Chz AtBETT L BL T SWAL A SR T Y YT LAY >
m[" ' h =~ h ~ B A

wB‘_ AT > g 1 h > h

ww® S [ tgom ¢ h ot h M tgom

Q)I “hJ_"JI"u<_5"5"'Iz 4“>_‘“ e ¢ h =t B - h e Cw !
fnfinuern)eyY

rl"hJ‘J"

1. . h Ah>© o ¢ A v Y.t >h LA

r' St > > ¢ A ' Lot >h LA

1, AL B Lo A

1. _">h_h hah- o '

1, ot >hoe s A L.t >h O A

L I LI LI ' L.t >h A

1. _">h b e "

nA’ !, Ah > Twt

11 h <" ¢ h N " s h h “woyp ot

J’/\ts“>h_‘£‘h R _">H_h - woq '

w<hi s ¢ ht LY ha oA, h o _ A

1. A" R R

napBrfairnt rnéspsayY

[T LT s

17 oty Ushyt TR gt h os>wt Y PRSI EY Yy T cth T St h s
h 0 B l‘h,hAB‘BI LA 1 " hewvs , A Y

i0 rl(‘,, "‘u“ ¢ h* <|s‘_">ts’u’l <"|s'l A C""'_W A h (S B, A
10 p'{hf_'Cw‘ “>rs“_' N ‘"“’1“/\,h>”>h"_>‘w‘/\s'l’“‘,s’ >B AT Yo A >>h
n- "SA. A’ h > B ., Imail. " w >w S

BRIB[BEME, EY

B “'_'_wl “h hV'V<VJ"V'/\ > B J'h'_" _5<‘C" rsvw_h“ (')I’T]I’]_l:lohyh
AR ¢ ht Cttem hyt Yt ' OMANE: O D

Wl wrlsmfBui kg A

1. Bohner Max, GschdidS w2 f ¥ 22f F3Fy3 YSAL IAY< L "bhgh RO AT A" HI HANTZ
20® eBurBymrel s md® B[ nJBRIBriagups I[P [rnBu\BerfeinBR Binfdy 1) Ef8) [ n{

97

B



i ' 1_' 1 - A c[>">h r'J'Lﬂn'/\HI;‘_J/\"I ¢ h ¢ n"’(‘ s> n
nirBounafifE maeEsnpgBhl 4nB

[ MD 7% Y [nrRBraegu[ [V [ MUY {arus)araq Hingufelps Brnrna) KBDfWR/4n [ n]
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?d=3422

rBoacraBrB BfslnrnirBIBY

1S " .Y >hfmsho oY w oAbt Y v 0w oAby

w'h h aA>ym™> Y A N jh > " ¢ w B - ' """ hCw < B * ~ 1 [ ¥ ~ <h N
wﬁh-h/\“"‘“‘ /\_‘I jh"ﬁw' h ", w M ‘Arsl{'h‘>-“ ‘z 'Isﬁ- W<l q
@Eh _ hAT T __=" u-'-AVB"'.sq_'me'w‘_/\_{n-h{‘_ch‘*u:p""v_ oo -~ " h
- "J'h>>h_“‘>"l h‘h'_"“ts‘/\ ‘<'¢_/\ dawt X 10 -I. {'h.B" 'h‘J'IJ"‘
o LU h LB T M AT TS LQAtST B A Syhgt L Lths h =~ " ¢_ Ay Cht ¢
W h _haAa¥">> A YA €T >) N S S B S L A ~
wh ¢ L 1 N vt 1R B A W< 1o, Y ' h = > LA L “hyg " ¢h A
-'h¢__'c_/\‘1'?1_'_--A"js<_’i‘-- ) ) ' ' )

1rBrslaEln

gabhy™ "' 3 hah< ' ¢ ht A B ' 1 B4 Y >SWA, A §hcY ', COANY >
J”"‘hJ"'>"5 AW B Ch_h _h Bt

[" ' h =~ h B A

rl’ h h B 1 "B AW T ) h <Y A

J”"hJ,J" _I. B < B LB ' s> 1>y 5t e ¢ h " B - h ;v o Cw
fnfinuern)eyY

wn' ho 1™ .U A opthos o n. 4+ °h> e B<, = ah

wf ’ Pohss>hot st gt LA R Johoh 6{ ht

w]f PohssET T ST s LA 1< S oA bdawt D

wn'h.E” [ 77> et A

wn'hAB vt J’h h 1 "

wn'hAB t ' B“"5>h_ A

wn' h.s ' Y.<t LA SRt h AT S A

wr‘lh B . B_"“C_/\

WN <& ". _" n "4'h‘_‘<.‘" B< 1 h

nipBrfarny rnésneaY

prh<wys® 5 RBTETT% A hve ¢ Fh s '

[ 71 <" L "h,haAast A >H SR "

vt - <! Y, Y Tt h¢ _ A ' s h A L' h B : L ' K, Y1 ' h tgom h
vt Lt hyg e hooL j"“'_>h__/\{'{h Ch<’h ) ) ‘
BRIB[BME, EY

m<-"'"nh Bv:'® < .Y n<<' A" Ch

15<'¢w m’h'_w rlvrs_h‘rs‘

pnrer>h 7Y g < n

n-~’'<."" [ 7RI <" >h

r>t " th hvo Y Y

St h A ' h BT < A -7 Y j <" >h A > B j h >t ' 1 1 h CE B fB B
¢ h h/\T':' '. i'{l%l‘u"h' ’_<' B

Wi wr s smf Bul B

n<<'nan®" o

r-'"hgy 8.0 A" 1 ® OHAMTOX n' "~ hao 0™ ' yersity.Studio’Pfess’
1" . A'1-(1997), Logistics Managementt L ' [ B T hoy ot

RE A1 <, > "

Blanchard D. (2012), Supply Chain Management Best Practi€es, ' Witey |

Kurbel K. (2013), Enterprise Resource Planning and Supply Chain Management, Sptager Ve
1. Ahs, =" 0 SE AT T ¢

Journal of Supply Chain Management

Supply Chain Management: An International Journal

Journal of Operations and Supply Chain Manageéme

Journal of Operations Management

' 8,

98

B



i ' 1_' 1 - A I>">h r'J'Lﬂn'/\HI;‘_J/\"I c * J']"'C"' s> n
1BiysfnuysrEmB
[ mn 763 Y [nrBrags[fI A 11 fErsraraq nfufussipi Brnrnil kK ERjWR/4n{ nf
11 { 81 rhitps/fmBovleteithegr/courséview.php?id=3467
rBo L aBreBnrni rBLBY
mA- 8" Y
rh_h/\" ' LA >8 ¢ 1 A ¢h_h ¢ B ". “‘_'>h_ A B >t ¢ w 1 “h _h
rh_h/\" '4‘__/\,/\/\‘,>“/\‘ “" < th "'/\ B >‘¢’WI 1 h‘_h Bt
rh_h/\" ' _‘ h"". <|5'_"’J’h.”<'4¢'_h/\_hv|5’/\ /\h/\v_BA/\'<vJ h ¢ h ¢
rh_h/\" ' _‘ _h'{.'"hl_h<VB|5'._A"5'/\J"Ih '<|5¢_"'/\"" K "'/\_ YA O K S
mA- "' oA TR A BTN A A TS WEAL, MY T, 0 hs
nBv‘ _'_B
BAa_ ' <! ' T N ', S <’ >h s >w 7Y kLSt T T Y k>
Bv <’ 3" A SKBNALTL A Sh>hSK %s R “>' ' h >hy‘vten
1 - T <t > Lz s L 7 h CARE AT VE" KA TR =77 ha " ha_mhA” 8 AT <7
1 - ¥4 h ' j h > v ¢ _ A /\h/\"‘<5¢_ YA S A (“C<,>h_ A ¢ h* CJh/\_'C_/\ -
Ir By BLREAML" . T Ch e T s SwA LA ShY Tt T YT Ay > ' "
J""‘h'>"1" B‘BAV\IIE E‘h_h _h
B‘_ AT > B 1 h > h
g>hyg o on B 1 h > h
1 gih > 7 te T B Coh <Y A
J"Vh.l’]" ! B < B LB ' b L >t e ¢ h* B - h 4‘4‘"' tow
Infinuernysy
M D rl"hJ,J"z ' >h Y h ¥ ‘h’h{5’1>h_h
H ® lrs /\‘¢WI ~h h<<l<l. Ch_h‘%‘s‘“ Ah AT _'>h_ A
o b ‘IBA/\'CWI 5‘5”",NK‘N"I“‘?‘h_‘h>‘ﬁ?_,/\
no B’"_J"h/\“‘ ¢ h ¢ BV‘_'CWI Sw Yoy Y ‘<"‘" ' "
pd n_ oAb dzZlJESh 9 2HGR2Yh S Ah AR s LAY <Y1 h ks _ho<t ¢
c d ]h/\"<ts¢_"'/\'¢" 5/\'] '<ts¢_ YN Y
T P rjh/\_'c"’ ST T Tt W
ye® oAt T A
P 1 h A <" A noAY h ¢ h
Ma® 1 <" ¢h 1Y"’m4h' hW/E'h"uﬁ‘,h/\' a2{H
MM D n h > 1w ¢ _ A Ah A~ E ., AT <Y h
MH® [ . A" Cw > ¢ T e h
MO(DI j h Y “h C_w _‘_u A <Y1 B ¢ h =t AP i}
nipBrfairnt rnéspsrY
Jr]'h<wvr5‘lz B‘ﬁ‘"‘rs' J’ hvrs‘lz n'h{‘?_ h ¢ Ch Yy ma: '
[ 771 T <" pth,hAs" A >H T U <T "
voo" ' teCB e Y hA, 1Y > Y
v’ " ' L hyp o ¢ h ¢ A j"“'>h_ A 1 1 h ¢ h < h
BRIB[ BEmME, EY
m<. h Bv'® < 1 Y n<<'A®ch K g+ 1 <" ¢h
N L
J‘ hC_‘C" B AL " h >8 ' B VW h '
l5<'¢w n]’h‘_w nvse h > B "
L L A T ¢
-pE Vv’ _t_h T T < > 0ttt T " A A AT < C A
-pve ot h T YTt sty o A A AT L R v A
-ps vttt h g TS ETIAY A RENT R S L' h "hve S8 g 8, hhsST A "Ch T T TP
wiwrdsmfBulB i i
w' i<’ HOBWYpIRY y W AR AT <8¢ CTaAat e Y I lyaz2zy DS2NHS 2
w'i <’ @OTTMMOMHOAEY <3 CAFL r>wa’ hn_ " A7 Bd ovh "
[ihAa "¢ 1o WY omNNMHRH Y] MKHNMps Y 1 Bf BJYIBN:97DE0BO3-002-4 3
Q4. Ah T U SYATCR T UYL ChY

Applied Physics Letters

ACS Nano Letters

IOP Nanotechnology Journal
IEEE NANO Conference
Smart Materials an&tructures

99

B


https://service.eudoxus.gr/search/#a/id:18548826/0
https://service.eudoxus.gr/search/#a/id:77114123/0
https://service.eudoxus.gr/search/#a/id:320012/0

-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

slydrsoaErsrny nJanfmBlany

[ MDJ (763 Y [nrBreeps[ [ oY1 fErs) e nfrufuesins Brnrnl ) KBIBJOIR/4n{ m

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3468

rB&}JBrg BlslnrnirBIBY

rT]A

rh_hAar oA T S A LT LV oM s h At h T s
rh_h/\"" 0N L ShEVET AN Sttt T 1 h Tt A

rh_h/\"" LA h ", _ A {‘h_""" >hyhlz “‘_h_'C_/\ ¢ h * B/\W'JB'hI
ph_ohaA " YRy et fwht >h et hT T hy

rh_h/\"" LA h ", _ A 4'h_""" >hyhl ¢ h! rs/\w'Jrs'hl ‘_'I L' >t Cw
peviiapchwt

B' DR v < A _'bnl<_n"1\_8‘<‘.‘:""4‘lsl’4h“_/\ > B j h > _h ¢ “y'J‘h
B' DR ‘¢hg':":h:'l>“h:<_/\ L>U S A L8 1 h >t A > B j h > _h
IrBysfEfMY" . " habh < 0 Gt T AT LB L TAS WA AN hETh T Tt T B L TATT LT
B‘_'/\ > ! B 1 h h

J'h'hJ‘J" AW A B [ A SO A LB LA

J”"hj,xs"<5~"lns ' > 1 >ty 1t e ¢ h B - h i o Cw !
fnfrnusrny Y

U 0w L "8 7 1 h E.z tow 1 "B 1 h [ 1 " h t > s _hv‘/\ >
p' >" ¢w {‘B’h;/h_'us’lhz " >rs“.‘z’_hv‘/\ > '

B’Awl 4'h_"" ' >hy h > B AW 1 8 h > T h TR B J{>'|’h_h ¥ “h™Y>sY 1" B
r<h‘>h_‘¢" h - _hV'Z <|5'_' | h 5 B vY < > > N h 1 " _" w o<
rh " >h e > A B <Y - Y ' ' ¢ <h >h < ¢ "~ H 2 h h v [ > AL > ¢ h f
wh e K4 h - > AP ¢ <h >H_'c_"- ho- ?_hv'l )
wh * e ST L Ust S g th N u v AT L3

fhS ' >h v em S YA s < T 0t hA g hY " A >E  jhth Yy gt h »h
pipBrfarny rnéspslY

n'h<wvu'lz B‘(‘" B'C.h‘J'"lh"vls"“'z ‘n'h{‘C_‘hL‘"

TP T pth,ohAat oA > T Y <Y

b’ " < ¢ “/\‘C“' _hA‘{'V>B’V

R L S A L T O L S L

BRIB[BEME, EY

m< - h Bv:® < ot n<<' A" ¢h

l5<'¢wl rT]h__W‘ rlvls_h‘u“Y

n"._" s 1, AT > B=haA_ " [ in< . >0 TusA gab~™_ v' ¥ n° <
r"_""h hv' Y < 1 Y

Jr]‘/\h_'_'_h T B v h " ¢ ht Ch _ha't b <B'_V"J’hl h =~ <_ A 1 '8 7 1 h
_n‘/\h_h_/\'h_ny\_"“l ¢ h = >h">h_‘¢"‘ _B"J'h,"l h =~ <_ A L "8 71 h > _
_n‘/\h_'_'_h 5"<“' - “j<'>h_‘/\ "“y‘J"/\ >hyh‘ ¢ h ! B/\W'Jrs'hl
Wl wr s smf Bua B

U‘"N‘WK"J'“"B,Z B“hw< rh’?"l J@th11(<‘—_v‘ rh” > h [IROoPp CEE -
wh > " ¢w  h’w cht ST eyt Y N T s 3 AYYSEGE Az 50X wAIITA WOS
Frohacer > S oA Lt h Ay [YAGK WO adyr sS4t sc [y ch

100



5{'J'I 1“’ 1 - A I>">h J'Hn/\hl{_J/\"l ¢ ht n""(‘"'lzn
nynfmniBrB ernrffersrB 111 JfErBIB 3 nrREITBIENE E N1 Nnfmni B

[ mpa [7&3 Y

[nrEr e[ 1[0 Y 1 JErs)ira nfnfuesipBrnrRnIL KE DI/ OK/AS m

11 { B1 rhitps/fmBovleteithegr/enrolindexphp?id=3469

roc JBgrsBinrnirBIBY

o[" >h ' >h h->>¢>¥Y - g’ ‘_'/\‘h Yo, jh“(‘_/\"hﬁ_'ﬂ‘_/\ 1A T B A h CAhh
EyvY " ¢CY A>T E AW~ 1 B ' h toB ~ h hat , 1 " ¢Cw 1 "8 71 h > h < ' B 7j't Yh>pn'h,~h
B j'“>‘lh/\"rs w A h > "<u¢ e ¢h'l foB >‘¢“I BI/\VTI"-JIB'hh'I>q5,IJ'_h-/\
~h ~ha1 o3 h -~ B <8 h A 0B > AT j h AT h Af _'A> K h’ h "t AW 1 s Ch
o0¢ h: B Ch“"n-s T B "-_ Bt ¥ ">Vh/\ "G'IB"'L’) C',‘/\”Yh“‘>-hx'h1/\'_)‘-
l“ >h ' >h - 'Q;s‘_h‘ /\-h Bt 'ths‘ ¢hh‘5’/\’-h' *Tt'h “'<B¢h H"C"‘I 1B, AW /\JBB'h_
~h 8 >j h>B, A ¢ h* B~ ' <Y1 _ A 1t h ' j B < T, ¢‘rs".‘hh" h/\h“{h“/\h“ﬂ" B A “h
''<B8 € R S L ¥, ' >h LAY >' sh h_K"f'tsC_/\'u(}sh"ﬁ*K_"/\z B/\W"JTS,{' r'G‘_/\
h{'h-<|s" ' ~h M B/\W'JB'-h > SR "th- ‘Bn/'\‘”<“-fhk ‘B;;EQ‘A
K<wa LY hwoav Y s BT AL T ST N Wl R A <EC T ss ws
N N "> h A h‘;“‘Cts' ' B;\W'JB h q; I I B ’ B B
M‘ _>h“_>h 5"<"J"Af;7\h¢lw B M hJjJ‘Iw'(‘b,' VA S ' - Y < s B >~ 8 '
'I‘<BQ R B, A" <Y1 > h >_B u‘l > h o ' 4'h:5”‘ Cochthos ot
r B VR >Nts</«¢s"_ >hh A h ¢ h h " T , T C "k, 7" " “h ¢ h A _K"I
h{ 1 h Sh ha~ " ke lf'/\W"J"B’_"hlh_'CP’ h__,_/\" ‘___'>h_,/\_ Lth Lk co
~h hat , 10 v ¢ "1 1 h * h (0]

i0 ]h 1IN, I‘yls' _wu 5/\\“5'<_uvus'l AW <™ 9 C® > B _">h_h “" 1 " h , B
ity >" . hAh

J()]h B’ Ah" B Cwot A h ﬁ‘h_h/\“B _h "“J<">h_h - 1" >t By ¥ h
> <% B B vy ' | " CE >SW AHB < Bt (0]

40_]h hv®Y <Y1 8"’ ih"Ch _;5‘/\":"?"/\"/\>'{C'hh A{tsu’{"">‘w'/\lh CChh®t uh\/"""_(‘u"</\w">>'
IrTBYBLE{N{> +" _' , 1 REahy" " 'K hahg' ' ©cn° ATE L e SWAL ALY
B L AT ETSThAST B S, ¢hh'_“’hr,1‘f1 NEpsA" > th ™ 3 oy 0o “12hh>*?>hh 8 4'§5"/\th|
L e N R L - B e S P I A S A N A T e N T
Infinuernysy

:Lrl“hJ‘J"Y < € “/\'c"‘f'_nynn,’_hh";“u WEI/\W'JB'h‘ ¢ ht

21 . _">h_h >E _nh CoL P S NN S Y
3_r5_h_""5’l cBJ' >"’uw>h ¥

4nt he o gh (§Witch|ngmndepowersupplles)

S-lB‘AV<VJ)“. ¢h‘ h ) ' ' ¢ h :t{,A

6. <. v TELT > ohvdzt'uwtsraSrf“o?sf'(aJSNm,SNéﬁfU‘ B0 > W ST s
7ZBAR< ' Lhhe S LA : h LT N ht hISTAS S A s Y
8-1“‘AV<VJ)“. ,’c{_h":/_\‘h"h>f,4q"¢_;5/x\}§>hhh/\'$‘<\£vl’hs,‘la >“le

9.E<s S TV AT N<B how o oL 6¢{/ = ahGldrA0 G N O2YLISya
10~ hs o0t er ‘W’>h/\‘t'f,oh7\)/>R'dzO'U7>2)[BhKSIhL]K"'y'EG"‘

11.lBAAV<VJ’B EyY " ¢CY A>T rsw\wWstB‘thIY Cr]‘>"h|!h>‘j"'_hl<s¢_"¢"
12-‘{5‘AV<VJ 5' |sv"‘<.“'/\'>"" B AW JB'hIY N ‘_">h_h a{
13-‘{5‘AV<VJ 5' |sv"‘<.“'/\'>"" B AW JB'hI Yn'h‘s”"‘ ‘\‘_'>h_‘/\
ni Br I nmqp(hsq YO t e h = w ] “ h 1 1 h ¢ h <’ h = B o "N ‘B ¢l h' *h <swavss "t |
>h "™ >h ~ "“ ! Yy T A ht - {‘h,h/\rs‘ul ~h ¥ > hoo 7 A<
ho +"h " A B>RPWA, AT BT A BEAT " AT

ig 4 h T L L S - B T o e B P S N
BRJB[BH’](I{@EY> . _"‘ >h"'>h_"v {'h>"',_/\5_h‘ h = 1 h - " _B<'C"
cE 7 " <“¢"'B‘K'\)V\i_‘m"" >“W"" 1 /\h_h‘ Ah T B ‘'<h >j haAas Y
n"._" 8" T <<h T < L S D)

n- " <. ! Tl <t >h oA R T ST T S B N A h=>¢ v ¢hAaAg
n"._"" s SN T > h=hpn_ "' 3

1. < v e hv' Y <"1 " > N ‘B"’hICD

wl wr s smf Bua B

1‘11 _hh>>j1w“ _" R|5-l\">h_"I nlng

IO TS5 7 @< %-9604185R2MSh L. ‘NI BLH .[BY ‘demy ShT1 Y gq
az2Klys ! yRStFYR 3 w200AYaX In'  hoe04182500 I h neecs 6 Y AR®H [y ' I <h g3
1@ rh Ateh 3 A'gS<hs ) 9600040B6DH E{ nbi Ty h<h>hh N<<o
1\>‘<"‘>h_'(‘" ""_B'/\'>K/\‘ i "l <" Y1 " h, > hy

a®dl & wlkaKAR T a&<s S At Ch oL Y g L{.b drydcanmmtHodpX n+ "¢

101



B4 1 1 - A [>">h (AR £ A ¢ ht LIRS S B
{nuyarn wnedavd el B1 EL EL
[ MD 764 Y [nrBrags[ 1wy faErs) iy aq nfrufuss]pi B nrfdkk BrBMPO/Kn ¢
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?d=3471
rBoceraBrB BfsfhArAtrBEBY 7. e SA T T R e R T T i RS
¢ h* s h " >Y 1 _ A j BB A'h™® Yh™~Yh> 7 rth™ ! ' “BY N ¥ >'" ., h At ¢~ ~ h ha , 1" (0]
! * ANB Lo h vh/\'>-5/\'- h/\hJC'-"-' Ih/\-_">IB_."y"A_“I‘I ‘>"AHHA.'FI"|’
,4: A j"““>$'lh‘/\_’Fh J&h T Lts AT h/\_h‘J‘/\"‘>“,¢ n-sv'
". > Ah*® Yot _BA/\'CWI j|5<_' _"‘"""Iz “"" ﬁ‘h"""‘rh/\’h/qh’Jj“"'“""’
BV OTATSY D TNy h* ! L oAb _ "t h R oW T LA B L AT S A
, At >h oty st . h At AT ¢ ht v ">h At o T B N T Ry AT Y >
T < T<Yeu ot oyt hoh TUFE LY A BTN B AT RET R D, T Sh s
W N. &' Ch haA>" B! Y >h*t ' >h ¢ TUTh T S W R YT T AT Bw s < A
YA VL TAY st hAte chcha s T ' o
m_rl’/\h‘ sCw Ah | " h¢ N h o jh>*"¢h L, h - he¢ " ©“Ch wWphwAbH
-7 i <" >h s IR "
W N. B A A T <Y T T o g a8 LAY S T th TR h T s -2
W N.B° hah- oy iuv"_'_; ©ohot 'ch/\'_"_s' v Shogtgo K’Jh_"hl
oA 0 AL N >" >BC s, A D] BT 4T YTAThY et T ath <> h LEE L b ST ST T T
EAANT ST <Yt e ¢ hr < T > 0 ) LB L h s e N AL AT T >
IrBysfEef{>T 0 O mahyr f TN R N AR ARG T AT T T S AR E
B AT IL oAl h -~ ihh“_s"/\/\“ >' Ve h g BT hss”aahhtt "hh ¥ 1" ’BE"N\AhI‘ CThes e NS ETTA T
-7 Yhaa 0" I. B <8 ‘5"Iz 1" >ty 'J'Q"I ¢ h =" B_hJ‘J'C"' Cw,'l
fnfinuesrnysY
lguh = ¢ w WAAT B 4B S w ho - v h>>h ¢ >
M®M n' T ho L0 T T AT BBESHh Sh T 5C ném rw' "1 s “utting planesn >_ A
M DH B/\hJCh’tsl ‘/\‘"CB‘ 1t h _"‘ noH rw“'{'l C<h4"‘ ¢ h* ¥ >y
Mdo [ <<h <h >t h> w [ }3INFYy3IS ndo n_hda' o S T hssh s
mMedn . A" " S s-KuhnfTycker) ¢ Y I Ndza K nén "¢ _ ", hCw” hcoT 7T h>
MOp B<u "B &>T YT ¢ h ¢ o neép ! A_ " " YL.TE __t¢h Th hoys
2¢m  h>> ¢ s h'>>h 5cus <_ " _ T T T ' N t s Y
H®M n* ~ho .o podm W R S A |
H®H m h, "¢ 7" < ! ¢ ht e > podH W T LT bSsiizy
HbPo @& >w' "1 [ AYLX SE pdo ¥ W' al NJjdzZ NR
H®n n_ ~ ¢ ' _h p®dn rw' “-Newton lj dzI a A
H(Dp >|s_h_"’"' B ChaAayaA®r onm > Y xGCF' 1 h>>‘¢" - Y h>>h_‘ >
H ®cC !/\_" e “5‘_'Ch “h ~hyigs’ 1 > cdm rwoY T ‘/\h’_" K, A -y
3qus <_ T T T LEC oA cPdPH W' T LT Lohye A h >
odm [78REN >V ¢ h B ha o ‘_‘/\ ¢ c do rw"{}("(“'_’ts ~ h o, h>>h_‘
oObH [~ 'i<'>h s<h o 4y thyYs>s' cdp n” < Y TSVl >h LA >
odoe "f <" >h Swu ot co
odn J’h h | s J>h_h ¢ h |s"<‘ ' >t
ﬂJﬂBriJrrl1¢"f'rl'¢'*5ﬁ'5¢1"Y h - w4’h‘ 1 41 h>¢h<’”h > B “y"_"' ¢ h B A B J
ooy TAao Tt h A s s TR e et s B AL T T ALl ] AR A
BT <l >WAL A B Fh I ha T T Ty s T A DA g e T Y T A
L A T T e I Y L
BRI B[ BE)E] &Y' ¢ " jh‘>'l T >h‘">h_7Ih‘b"h?‘"",_‘,qrg_’ﬂ‘_‘«‘h’_’h>)WJ=E h
o - A O O R IR IRV IR JUST R K Ah oY httshc o
CE h"_" _5<‘¢" K\/w_h ' _"‘ B, '5_‘h“{)¢VrL"><\N"“" I“',{',]/\(h'_>hh‘_ A BT Bh” 7" ><hy
i o n~. " CIAG TS0 S ChT RIAC T Ry ST < e N
wa owe 4o mf Buagh >>h ho>w L R R I (R
1y 7.7 h e < 0 T T TN L Zh vty Yl Tyt <R n'd, - AKAT 3 11
2_w5<_“_v‘v"“ 1 "8 71 h > _ A ¢ h 1 ‘_‘>h_‘/\ > rl,rh"">_"’1/\vhl ‘B_‘W‘a_!'
Jelsrl 3 1il Bonod
1‘Jj'h>>h_h h“"B_' Y rh<<“"‘
Lwys <_ " " _ "7y LN B S L S i O L wi s <7
2_r1"hJ‘J" ‘_'/\ o - ' h¢nr w’s_‘</’\hu‘.‘lh""‘:f’g'}H’_h>/>'5,5 - YT 7 h oy
v R 1S <
RE A a0 7 g Fhginderingptimization: theory and practice, Rao, Wil@/Numerical optimization, Nocedal & Wright, Springer
3. An Introduction to optimization, Chong & Zak, Wiley

102



i ' 1_' 1 - A I>">h r'J:Hn'/\hI;_J/\" ¢ h ¢ J']' [ s> n

J fsBEmMrn) 81 ngnmuslr  E&rnrdfarm rcevB) m

[ MD I [76&5 Y [nrBraes[ 1 myY 1 faErs)iraq nfufusiniBrnrn) kBRJWR/4nS N

11 { B1 rhitps/fmBovleteithegr/enrolindexphp?id=3469

rB¢fEIJBrB BIBIHIIFHFBIBYV‘ >h o >h T L T L R S
h N ey B <wil , Y ¢ h ¢ _ ¢ h t A s, h " >¥Y "

m/\_-B'IY rh_?‘l/\" ' _"‘ ‘-Atsl"h‘>"z -‘l. <|5‘_' 'J’-hl _¢hhA" >_h,_/\‘_>'_

“ _‘>h_/\h/\h"hlcprh_h/\"" A B 0 h " >Y 1 _ A _"‘ {‘h/\“>h_‘5€"h

s  h " >Y 1w [ ' ¢ h =t > h cY oo B AW~ 1 8 " h (0]

nsv"_'_n;ly B H“_"‘ B‘A-W'-Bhkl_/\"A'l(y(fl"ﬁ"y_‘/\ﬁ‘ﬁ'h'">‘<‘hj/\"‘?>'/\"

'<rs¢_"¢ A > hA AD B‘ C_"‘ 5 W'B'hl ‘_“/\ .81 Y h o> B<BJ¢'_I

"< € _ e > h A" ) [0} B‘ C _ oo Ih{‘l5<v_'/(’ _‘" h_’ h/\_ ' _"_/\_ A hr<B““"{ ‘_‘.‘"'I R‘{h"_>h'

h - ¢ ¢ ‘. ¢ h* “/\'<'¢h _' h = ' > '. "‘ h ¢">5/\" |5<WJAV‘ > w

Jﬁ‘h/\'_'_BIY B/\h<‘ vy ‘ 1 " h > ) ¢ h* ‘<""’ ' "¢'W'IV'>J'>W‘IX\.W/I\CD>B‘

JrBYBLEARYT T o hah < T Rt A s T LT > WAL A SR T TR T T T

" 1 h* h ¢ h ~h h 1 J“Y‘/A\wii\hs’>K“A‘C_P\",C“_{’Km‘){q&sj{)el“FW"‘JI’,Z/\'lC"'?"‘Ch' B -

IHIJFIUB(P“’H'B'Y_'Q S>>y

w n' Sheam T ntha " >h ¢ N<¥ LCh/ 0oz HFOG.2'NI /2'y (i'NR’f! ""h CA St R ph

w . _">h _h EAhlhé[,FV{tjlné(')éh' THNgA 0°Eh r Bt N0 e h ot T > T / f

w N<BJ‘V. IB, ". K I""I ¢ h* N <8B! "I I""Iz lhv' A>T n‘h/\‘

w ntha *>h o N<B! v B, 1. T A.A Cht 1,4 AN ' oh A A ONK<E

W <¥ ABS _">h _ h o pthaA Csth oo conv M<WA L T h e was Y s N v JERER .

@ N<S1 LT pwat ' [ haAh T YLISNB 6act! oz powe _hcoo Je

wnvh > EpAT[ s (FluxorFleIdWeakenlng)

wr ¥ h'_*f'c’iz<*5c ST, hg AR, 8" (3phase inverters)y ¢ h > ' 7 Sinusoidal PWM (Simulink Model of Inverter).

wn "t oh > Space Vector PWM (SVPWM) 1 ¢ Space Vectdr hSinusoidal PWM

wJ’h’h "_W‘ rh _h‘ls‘_/\z N<B 1, v . B' “_" B

n"+hegse s |- hv'IY

w BAah< T > .7 . pnthaA >h o n<wi T >6 al GflFok{AYdZAYylZ tI

w n.~n > " rh* " >h ¢ _ A r"A_ W<, A LA B AL A C h 1,877 " AZA]

m. A" her w 't h¢ hy < s ¢ [(he " _nh %

w BAh< ' [ Bv:® < a0 h“’_s<5‘>h_’/\ - h oo~ h 4 *h_h h, _ Ad n

w N _ > gy shr ol jyf_ a9 m. AT RO pw " ¢ h ot

anBrJJ r11¢PK1¢BpBS‘Y LU A TS AT hr s S>> T 0 A T Y A B L

1 “h , hAs _ A _ A <~ ot 5¢'h'45\_'¢"| <' . o n"' R R 1]

A T <! w s Cho A As'AYT " L AN PTB > hs htter s h Y

_h"'“’h" _Ch‘ 5"_<“' _t()‘_ﬁ‘_" IS_'/\‘J"_hV"(D_

l“ >h * ' >h - _' yrs_h‘ h - _“/\ vy <t o> _“‘ B 1 h _' “‘ G_;(rs

T TtMixh h ST A BT T ¢ ht Eswr 7 T > AL AARB<wT LT 0 G hp S

B > “Enp . 6.0AQ1 9acCuI >ha A v e D _hoo ¢ h

BRJ B[ BME]L EYV>E_ " & vw _ h ¢ h ¢ [B5 < '8S<w € ' hi B Hws" >hve hoysh > _AB |

i h s o Cs L, 0ty h>wemt s AC hTUTR VTA QB T4 h LA

MO B P ht >t Yt ot e Ssw STt eW T h LA ht h Tt s AL R >t

CE B AL Hh >B ¢ ht L P 1~ h '>_'"“ ’msv’w_/\hh‘ "hrsl_')’”rl<h Sy hY A B "Y( ', <Swh _“ LA B

h= ¢ " S AT _ " 8" ,J/\Q"1>"JI¢'h"_h'/\ﬁ‘_'"‘h’\/l'zv<'.l"' R S L S

2 i ht>t T WIS AT < EtTh > oA e > s vw _h-o l_B‘V/{'h_“Q_"B“B“N = ohA

Ce o, toow 1IN Bt - h=>¢ "¢ v ¢hAaA ©¢h h "A L "1 h*¢hc<’h M >

r'l_"’lh HV'V< 1! 'IY‘ '

(,)J‘]\/\h_'_'_hlhﬂ""f/\_g“'l h ". <5'_“ 1 h Ks,h_”>"'(‘1__/\/\r{"lfhm\_‘/\>h_‘<.‘

(A)j’l\/\h_ _'_h B~ < ' h [ B A

opne vt _hoET < ' TSVl <t >h oA L A >h ¢ v <ws 7

wne Vv ot _h hAh AT ¢ ht hah < 20 SN LT >SN oA >T A WL A

(A)ﬂ\,\h_._'_h K_’< '. h [ B A > B ‘h’h_"' W Ch_h‘_h‘rs AN D

Wl wr Jusiogf B¢ >>h_h S>w . o o m>h o n!nsrBLY

w eSSt o h Yy phps >t v’ " T-96C418R13y T T YA M "k mhmReRZITL{ . bYA

Bd [esr B ¢h* V1B Bdn o

WE<S S _ 7t Sw ot L hAw T R LY YK WOA SRS YIEY - T W T 0 wTiveY” pdnmnod

JessrB ¢h" 1iv1 BoOnod

WE<SB S U Ch o tAt "t h ot o "sh _hyY YA _B<Y Yty BAh <960461-283y 'Y N <

w'i< A A, 47VTY MOoTChE nttt " renanBfrérsy nef en

103

B



-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

ernrdferarg vivfaErBIB suvEr BIm

[ MD I [768 Y [nrBrags[ 1 myY 1 faErs)iraq nfufusiniBrnrni) K BRJOIR/4nS n
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=1382
rB¢EHBrB BIBlnTnerlBY R R L S T
h Ahi1 A, "~ N ¢ h =t A h -8 7t " h B j h > ¢nh ‘<|5¢_’¢H."h"{>
_"A_AZ ¢‘¢<.>h_._7\_5(W15A,"A“"I_CD">h
WA h Y A D h Ahat A, "7 > 8" ¢ h A D -~ "~ ''a1 " h [ B! _' <rs'_“‘ 1 h _ A ' <
WA h ¢h_h/\"|s’ ¢ h* A h 5?_'>h "‘_h _‘ {‘h_hvu' . A '<|s¢_ YA C
wAh T T <Yy s y 'Y >E AR YEATSHh Tgs €T Y A O S m>h oY
WA h ‘h’s“"‘v‘<f1y¢<",>W/\h ¢ ht CChAYT Yt r v eh waAh haA S’ >EAT
WA h B > Ah* B Cw ot Ah ¢h_h‘¢rs‘h‘5‘ h = <YY" " SswAaAh ¢‘¢<_>h_h ,I]‘_
4'h1/\w.‘_{"(‘h_hv|5‘
wA>" " 7 Ah  haAah< Tt 0 LT > AT g O T T ot >h T Tt >
JryslELARY " T habh < T ¢ ht oAt s LEL Y >SWAL, A Cht gt The A
g>h e ggwe ~ Gt tem ety e s s b2 LS B ¢ h v
IqunusrrnuY
wl . s > h E<BE S _ AT 1847 B, _ S A" _ Y 1,>i " <hg N
“<“¢<",¢>447./\13h_¢h TL.">h YD
wCE<5C_"’/\'C" > Ah 1 h IS<WJA"Y{">'Ch ‘_"As’hz ",_5,“‘5"¢>I*ﬁ'_
1. .8 h e S oL@ ¢ hT S EPABC g8 LAY ¢ h h oA~ T
ml,‘_‘>h"5£vvu\_"’hy‘<BC_'“/\'¢" > Ah | h B<wa o, T ¢t A" _"“hy ht
Jetronic, Motronic.
W . _">h_h s<wa Yy " U >h hA_ SETEICRT TIMIT s {2 A"bh{ B ¥ <
oy Yttt SRt msh _h h YOt AT Y haAs>' "8y h<TChh T U3h vy
1 h Ah WAL BV oh . w <|5'_' 1 7 h ¢ h =t N Al w ™ B " ({0
wn ™ T e A > e T h o waa ‘A S @otitroller Aea Network (CAN), Local Interconnects Network (LIN).
rl’Jh‘_"'h%‘wl 5,h’>“JWIY
WE<E S A" SR Yo _">h _h GcWwh, Ww>>8"R' Ch*h hg2 iNRBYyX¥Oh > 03 wh ' ¢
T _h<¥ 4 h P Shy Yy BwWARTCET alCEZ_alt ot AT e choo ¢ <"
nNAB "~ 1 """ wo Yy su homerhs U OShY R Y s thip Mg "6 o<h oA ¥ _ ' >h hoah
io<hj (JantllndkBraklngSysSY o! . {0Y hah< " " <0 ~ 007 ¢‘¢<_>h_“,z > "k
papBrfarnyerndbpbksy T oowL TR Lt LR T Sy hT o> o, T S hAD s s Ty
>h <" >h ¥ STy YA h h= ' Lt h, has s s AL YT CCsh ¢ S ARE hA Y <
hg +°h " A B> h° A ' 58T <EISWALA “BE>h _ CC_A BAT " AF
o o+t h A T T T sl Yt B M T T s As S T <) 2 T T <t > L A
[ >her' >n v Ty Y R I BT e R
E<WJAV‘ rnr ¢ ht “A">h_vl Jrs/\‘ﬁ"_rs h o
rl"“ > LTSy sh ok h',u’?"‘.mh’lu_“<ts 1 " h A h/\h’_"‘ _" B ¢~ h "y
BRJB[Bﬂ]tE]_‘CEY w‘ “ h h\/'"<"Jb)n]"h"/\_">5_lq<’"<.‘"_’B‘VV\T_‘hI‘Y' omnu “" “h -
Bt RomAY ST >e C  AL RS>t AL s A s L TR E S v
T rs_“JH‘hC“ >wov >h e msh v oonmuq)l_v AT <t e jhe s
"'A’B._f'¢¢__/\/\'b>”nih"_/\ T ‘h hah 2t A ht M Y A SeN T
m' h A h T T AT > A "‘_._'¢_AI>“_A'ﬁ‘4‘>'\h"">wh'_5“‘l_c')'ri]r“lfﬁzf‘bs\“ﬁrifﬁri}
Chts >t h h- S0 LYY <hyt Y < M WA SO0 Vs <A K> Ah
‘<|s<.‘_"'/\'¢" B <’ | h _" >h‘">h_" [0}
Wi wr 4 B mEPE uUSEI NHzl Sfcf kES <! ¢ ¢~ >h ¥  h “c'/\“_“\dﬁ ne+’ o’
Boylestad R. , Nashelsk [ @ X ¢<B¢_'“A'¢W. nth_hve g qw‘ h . 9<.>h LAY wmn
Jh-hy “u <  fthoamm b <N AL BAD TV n.-h " >"4_n > I NRdAy2>
mo, BM’Wh.Z“cmufW CTLTAESW w0 w 3y fnprhB JBfarsl s 1ub
1.>7 <’ 7S _C AT gAY h, o h
w ¢d 5Syd2y3I | drzid2lecRodid dystemBti efibd, Rdutketige, 201ds @ n' > -7 <7 ¥ @<y o2
WSl 'Mphyd w WD I FERSNYIY YR /& aAlGOKStts 1dzi2aY23GA0S 9 A Slidier )
Funcamentals of Automotive ElectronicEtansAtlantic Pubitations, 1996w! ® { F YiAYA X @<¥ § _~ ' ¢h ¢ h ' E<s S

l.AZ B "ovhwHonSINGG . 230K DYo6l = . 2&0K FAubiRdivg ElectroRigsN3th! Editly Z Y 2HinAnG 3D 9|
Understanding Automotive Ele@ry A Oa ® {20ASie 2F 1 dzi2Y20A @S 9y3aAAYSSNE LyO®dsS H
/ 9bD! D9 5S8SEtYINI [SINYAYIZHAAnDd o WO | | f RIINWRHYYA GaydR /N yaiMiOSK gttt 3
Mitchell, Diagnosis and Troubleshooting of Automotive Electric, Electronic, and Computer Systems. 4th Ed., Prentice Hdall, 2006. | 2
Today's Technician: Automotive Electricity and Electrof@assroom and shop manual set). CENGAGE Delmar Bearninrn nnc ®

Automotive Microelectronics (The Bosch Yellow Jackets). Robert Bosch GmbH, 2001.

104

B



I>H>h

(AR & A ©

2.

VIV faerBlB B LsrBlsl

ncnmusl 111

[ MmpJ [7&Q Y

[nrRBrags|[ [l fwmyY 1 fars)iraqfamgme ps Brnrni kKB PJWR/4n{ n]

11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3473

2. Design of Feedback Control Systems, Stefani, Bahram Shahian, Clement J. Savant
3.Control System Engineering, Norman Nise

rBocErLiBrB BIBIﬁ[nlfBlBY >hevm>h T e AR Coost T h L 6
Ah ¢ h AT YtEYY A>WhAB. 'h&hhanflqg Bv\h,e("ﬁ'w\_h"lts{’h" .Z h < _'
>h* ' >h O A >“A w<, AY T Ah ” > 8 h , ¥ h ¢ h L ¢ h h* h |
¢h'{:h-)\>“’ h __-/\cp J’hﬁ'ﬂ""fm»-‘ﬁjhl“?w‘- L /\‘I¢le . ‘/\“rs’ - i N
: "sgh Y A Tt ¢k Sh o ho Yy ot - >h " sh ~ wo,oB
CChAT K ChATY o ' ) ) )
h Ah B hhy ‘B3 h aw Lt h A T LA o 8" h > "2 b h ARy " h
B | " h ".‘_/; - “4'h1| h ~ AK ! _/\’ > B 1 h M B sl/\‘srw‘-z>r>s'cv-v
B h * I_zh‘w"> ) B
i Ah 8~ " jsjh" _AB ! LERt h ! > T 0T T > ! KT8 h <<
10 A h <Y T Yt h A t ht st w > B B A B 1 h " ~h ¢ t'¢h Yot B h
Shov tthy YA bt ) . )
IrgysfE{A{ >+ _*, 4+ Baby"r """ R hAhtz:“ ¢ h ANt BT LB LT >SW AL A
E LAY E" K" AT Y ThhE AAS" T h T "R uszu ™ h "1 1 ’BK‘I/hW h= 8 8" j| 8™ A _h'<;
:"'hJ,J" I. 5‘<; Lt ' S o1t >t 'J'Q"I ¢ h * s - h 5 con Cw !
fnfinuernyey
1crl"hJ‘J" YA .81 h 5<51¢_5<rl>'5"‘¢" ¢ h >t >T Bt e
MDMm w U Cw - 7Yy “hao " h w _“ _pCDM 1A5{’h“ B<51¢__/\ _ A
M®H [ T 7 h /\5 ¢gth‘_>;\*__/\ ZieglerNichoIs,Cohe(Doon,CHR
M®o h_ta T WYY <t >h A 8B< 528 7 b SR (redayfeedbacl«unlng)
1.4n'h1’h>>h_h jh‘>’{ A S <t voegnt 4t e ‘w>h_h .64 h
M®p n~ 4L ThTt ot h bt Ay T i com v <. T w16 v 4p2(HOK FACLCL
2¢wh * " ¢h 7 h <yt h s h cPH 1 AL N> b2{iO0OK >¢ tLKtLE
HO®M "]“'>“_"¢'. _"" A \ Cq)ohﬂ<h‘.‘_‘¢wl >V”W. ‘<“"’
H®H D p'hJ A >>h h 2?@ 0‘h’h<<‘<‘z "7t honry "hC_'C
3qp - 84 b > T Tty A cdn [ T ohe rre s ¢ h ¢ B, A" S w
odm 9 <EAl R Ty T w7 T T T T g h kg ¢ h (integrator windup, derivative fllter bumpless transfer)
0 ®H g¢|5/\1_¢'_‘w_lh‘>‘ W 1 e ' A 7<rl<51¢_wl > B - _“ j h* >~
0o®o 9 sA_ ¢ Cw oht o> oW U A T 71y -84 R B <1 ¢ A 4 T jJht>s_ A
4gp - 84 T b N A TDOH .8 LT R Ty CUSWALAT B
nom th"fwl -7 Y1t hoa h , w _“ '8(]”"“’>"’,“ ¢ h ‘<""‘"“ R
noH 941!5/\1_?‘_‘W_Ih“'>_"'.B)‘(’?hh':‘_W ' ' ,y<DM 1 <7 o > 8 A B 1A ¢ h ~h
noo g¢|rs/\1_¢'_‘\c\/_h‘>“_wl 1 e A y(DH rl,h’>“le B T i h <Y A al
non 9 dBAd ¢ Cw bttt w oA C. R B e o " >h h
nipBrfairn1i érRdbpbsY - W Pt LA S he Al T s T x> T A T
-y vy YA h h""{"h_,'h‘/\s"u/\' “'h"_"‘l’hlst“h‘lts‘_'¢“‘ h,l.'K"_'Zh B A'_A
BT < >WAL A ¥R U hA 8 MY U AN R W D R B e
10 ! I v<“ ALY "B ot LA I T hov! )
BRJB[Bﬂ]czltE¥‘¢" jhe s>t Y o>htrmsh oY gt hs>Y T A _ht ¢ ho A yngh
' B ¢ h B C g1 h>hiyv' s 1 B Ah '<B ¢ YOYARTICI" S WY B < 7Y D
EE J H'_"_ _B<I‘¢"_ svw_hl‘_' _“‘ ‘BI‘ ’,h'l')_‘rf"’";‘>‘w""“"‘j{<r'/\>hh_ h,"A Ash, h™~ B>’C"“hJ‘
i0 rl . " ‘ N J/\U 1>"JI¢ ’h"_h‘/\ﬁ‘_'" ‘h'\/l'z' < 't N _ YU A f 8, 7 h ) (0]
Wi wd B o Bu g > e h s oot T nlpeREY
1.1“_”>h_h B‘_">h_"‘ r1<WJA"‘z HAMT = rh<h_w‘_hI Ih/\_rs<"lz rlC{(D
20 4. ST A o o tmsvh hY RS HPMTY S5OINF 3 L AAKZ2LIEE nfid B [y <h g 1
31 . _">h_h g T >h_ Y n<w' . X WwamcI bAasSz 9¢ui® m 'Y 0
41 . _">h_h B Y >h T p<wi S HAMHY {KFIKAILY 9 124 G8GGSNI 9 {aGs
1‘Jj'h>>h_h h“"B_' "" rh<<“"‘
]_1,1,"’/\‘ 8, " " h B<WJAV\ > J""<'Wy" B/\h _h Y
ZB _>h_"] W< B I ¥ ‘,{'h‘<‘C_/\ ¢ h - B > h ¢ _ A '>h_ AT ICh -
3n'] h >>*"¢h ¢ h " > I~ h >>"¢h ‘_">h_h h > h ' ‘Pj}\‘ﬂh,{\_'B/\“Ih
RB/\'J(“\‘J‘Jh'h>>h_h
1. Modern Control Engeering, Ogata

105

B



rsy{nerefslrEel & B4 [fBlrBrBEsm & 311 aErBLm)
[ mpi Bk Y [nrBraEs[ 1 myY1 faErs)iraq YfndufeipiBrnrni) kBB WR/4n[ n
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3414
rBoceraBr B Bfsflaxmy B BY  _ " hye’ R LIS L
Sy Yy > h T<" Y 7 h 1 Ah > ¢ _ A ‘> nh LAY T T h = h A _ A
hh S LYY A T AN LUSTREGRTTE s TR hA C<h e S TR YA asE< T
~ h h _h‘s'l ‘/\BAV,I A"/\V‘Z > B _'. jh"¢wl _H‘/\".‘W‘ >“/\_‘BB<’“>“
4 h COh e xE QT oSEE Y h W OFANRG LINR Yy OA.LK S1a°0hT>> "¢ - A>s™ "' 0 7 he
> LY } R U > 6 LR T s B LA Sw o it T e AT N h <Y Y gy
hAha Al " v Cot>h oA T Ry A bt S ¥h TER ALY CChALBECT SYAD
>STA_ W, A L ther e T T AT > B LA Cw B <h . AN B T ha OANYANY =
TEC T h << A al ¢f[WM<TK{L ad YL DbIWXDT A_ Nt s TATGwe T > h Y st 0, v h 6
LB AN T o h oA s OAY Yy GS S ENI 20 Sht Yt s e w s
K AL " h , w”™ >~ A YA >' . haAvtc Th  hh 6w " wWeghh “ARsE DA S ® Y T8 Rt v, B T h BH
- v YC_sEAY h- Y w<s'sh aAh ¢h hl'l"s“"l_)'l‘ ' "k ' ©toh
hg Ah >-7 s’ ph whsph ~hh ““tg* sh* " " S h¢ ' sh ¢~ >:/\_w<‘—’u" su  jhh v~ ow
>, A heg' ¥
i0 Ah 8 AR s w Ah -7ty y st ¢ ht Ah T Y <Yy s UM LN YT
BT < A LB S oA BYVE T O LA SR e s I AU I
10 A.;hrs‘uv;fl\Ah >h‘_'>h e > A w <Y h = >t h B;("" R B h v e
> 8 Tt % > 8 g , h _>'J" >5‘_"{A. A8 S <hs' 2ttt har A LB LA AR AR Siwtoh _/\ ‘(')>
IdentifiOF GA2Y ¢22f062E¢ v alGtlroux
L0 yh L th T _aE ¢h h<<' <h ¢ht Ah . I B LA SCwW T AT
h Ah<ch~"™ <8 >>h A ¢h' .8 L h o - h>sh A ¢h: oot g o oo
K0 Ah K, h ">y’ <h h -~ h h-hA. S6 ¢h hec' < =" 01 " hssh s
EVB'{'¢5‘>W‘A"¢A_M¢)Jh<5'_ B
IrBIBLE{N]> +" _ ', T EARyYy" UK hABmg" WsQFSwA.m Ch' - o<t 7
B, AT E" k' WY ThARE AR>S T h T "R wy uth™ > h B 1 " BT N Wh >~hs ‘B A< BTN '
- ~hao , 0" I. 5‘<; ‘B ' > {‘>"‘ J'Q"I ¢ h =" B_hJ‘JI'C"' ‘CW,'I
fnfinuern)eyY

1gr " A _ 8 <™ = 7 ' . St >h A 3¢f © T T > 0. ! . ' >h LA

M DM J'B"J h » {‘/\h>'¢_/\ R _' odm J”"“'>"’, ' ¢ h >"/\_w<h
M®OH nVvhi .o >h ot sh 0w hs™,aw w ogdH [ TV T > '

()'<EC_ tCh Y > h At ¢h 3 ' < C  odo r"/\_5<"“’" ' AB . _ A “
M®Po T AW Tt h odn [ 7T > ! >w o B vt B,
mMmédn m°h>>"¢h ¢h* > 1 h>>" ¢h odp BAFTA_ W, A L " hOTT A !
M‘Dp G[BA/\'EWI 1 h>s>s*¢>¥ - ¥ ' odc B/\h'_‘v' - Yol h>>h_‘/\ - ~
2¢gAh 1 AT "> h . A odT T A_wgh - ¥ o> . b 7
HOM n' ha oo o S Y ‘ K< 0dy fwY o Ls 't >h Y <!

HOH [ 7 oo ! ST AWK W T h 1 odch ms AA" B o .h oA > L
H®o n¢_’'>'""" ~“h - h>w A “h- h> ogbmMa rw' "1  az2yidsS /I NI2

H®n n°- ' <7 "S>h LA st LY 6 odMM BAN< " hT Y s <E Y >h A

251 A oY . B _‘ﬁ‘h ~h h45’1>h_ 3.1H J”““‘>“" ' B ve ' | " CB SW A, A

gh -~ s>h _ AY ~h hu 1" ¢ h ¢ v

ﬂJﬁBriJrrlltbi‘qu)BDBiY. hypm*'y hw'J ¢ hh<’ h > B y"_"' ¢ h B AB " ‘>>B_'
-y _' o y{“'/\h_,hh‘/\rsh"rs'v =~ h ¥ R > h ' . ~ ¥ . A <~ ~ ' ) B ¢~ hh'()l BJ"_h' C_"'I/\
KT <E 1 SWAL A CE Shy IS _haA T T YLhNE et Yt A DA g e sehT Y o A
I A T e . S N L 2R >
BRI B[ BBE)E)] EY" ¢ i hoo> T >himsh Y v h s A _ht Ch hs s 9
>w 2 Y o 1 “h>Y "  _ AB ~ h hgg "1 'Jh"h_‘"_ " 5_<\s'<€'"€ "y wwv_wh{_‘lj'A h__([j‘h‘l “ABh ’hlg-'lnquh?‘rj
TV <<h T T TATTETTE T Y <t >h oA B, ST LAt T AT D ARG T> e e
hvt Y < a ' R R T A L )
Wl wr 4 smf BuaBh>>h _hos>wt gl kR " >h T
1./ . A" Cw ST Yy Y HAamMp X o [7 >E <t o 3 1. hj <h ¥ ntd B
2B AN AL ' ' 1 > h . A Ch - Y h o sv CBE R W Qe LB hSA DM EPHE gTh hg
1.4 h >>h h h"‘u_""" rh<<“"
l.rh">h>_“'/\¢_"rs<“_>‘"h’“"“‘4" ‘_‘I ‘5_'¢w. g - _">rs' > r“>'/\whl l-h
2n AN >t Ch St En B S W A Y "¢ Y<¥uh ¢h o L ooy
3n® T ha o ar Coho>e $7h > > CTCYhg s AT SUTTECR T W wipsshiyTht 0 S h oy 8 hos X 50 Y

106



-~ 1 A c[>">h r'L""V\“F-JA", ¢ h ot nrv:q.\.lzn

Br1frBIB VIV laErBIB B4 pirfiB

[ Mpi B Y [nrBraEs[ 1 myY1 fErs)iraq fngufeipiBrnrni) kBBJGIR/6nS N
11 { 81 rhitps/fmBovleteithegr/enrolindexphp?id=3415

rBoEL ABrl BfsgnrnrrBLBY. " >htren T AT A e e T
< M| LA s LA SR ShA AL ERThUSY  N A SR A T
mA-_Y;rh_ /\ o Ll SRS Oy oA T A BT O AL AT h Ch* A
LY>oA oA LS oA S A T st L h AT h o

nuv"_'_BI‘Y B“LW’B'hI .81 Y h sy ¢ h * “"B'J€;>"’ k:gwku'hh‘"">t
T i <t>h oA T T S>h oA T s A S A BT Leve Yy oo
874G Ry tuah < ' G ht T h Y hs e Tl Sh S AT h T s <0 S
JrBysfELARNE, T LT ch g T T ST s wAL A >ERANY R
h Ah< ' ¢h't AN E T T <l BYYSWALAY > ' .M Z > ptCuth e hh T oh Coh

N ns{:h‘>' Ch""{""ﬂn)q’l"'"“IWBJ(;S/’\‘BV-'IZ {'>""J'T?"‘ ¢ h lS_-hJ-'J
IIJnUBrQ]BY

wrl‘hj,_gl“,’?nhﬁ‘h__‘h
wf 8. A7 7 7 LAN.(Narrowbath, Spread Spectrum, Frequency Hopping Spread Spectrum, Direct Sequence Spread Spectrum).

W 1Fii{ "' _ |EEE"802.11 (802.11a, 802.11b, 802.11g, Wireless LAN Frequency Spectrum).

wf '{ * _ 7 Ad Hoélrfrastructurey . ¢ 5‘1' W (Accéss PoinRouter).

W~ "L WLANp . h " >E W’,>h' SAB "' (Wireless Sensor Network).

w(B . AW p.4 e 1">h_“|cp

W T<<h < Sihcrope h”rs"l -4 ¢ho

wrl/\w’Ju'h ¢ h nB{')W/\hz I‘JC">'4" ¢ h B""'¢5 A rl/\W'JB'hI(D

WB .t U BC U TAT W S AL ATELAS ) T s s n'c M N I sc_v/\'c-- r

of . .77 Y L{!mnn ZANﬁfsm(ﬁlzaH%MNLBES@a, b\h/ﬂ:ho'[b{LKlz{" the oyt o>

1 5_'¢w. n h " >Y 1 w (0]

w >"B“_h¥h"rp54'>WAhﬁ<§hp hipa . S

WA LA Tt Cht oottt he>h oA Ch R A s _hL " o ps LY >wWAL A

wn.'ih _' 'hCWI h‘ﬁ‘"‘ts'IY B/\h<“' ' {">"I - . < < <., A B~ "¢ Y

TS T E L NS LA LA T AT 0 ANB AR NGB - A e T W

o .7 fpitght ¢ 7 o ¢ g _h, "R Ltz ¢/t3 !5t 62ANBAKINLOD

W AL w s ¢/t

ninBrlarnioradknkdy LAt ERh <t >t A B AT T > Tt AT

1" h  hoAas AT SR AT <Y e g ghpp Tt T Y A h R oh ot s T T
A '<"W‘ LR ¢ h hatn o . A, B >h O A BAT " . A v >h " >h v

J_'h"'“’h"_(:h‘ 5-*_<" rl'J_h‘_"‘hC__/\ B‘c"‘u_,/\_qp - )

l" >h " >h -y LAY "’"y<u‘_‘h>" h_“"\ _'SWNI"F[":'VFCDWQ‘_‘:i/\"(Ikk“J>W/\‘/\ h

T <<h T <A BT TWL LAY A h AR T o LT . A Thew A L BELTS>SWA

BRJB[B"]E{(EYh BVYVr‘F<q"/\‘"¢’IrT/\{K’FB)KJ‘(H'VCWﬁ_’H]“'_"Ch' IB('(WI n']'h'_Wl rlv

74 B < ¢ i h s M >h " sh v L " h>Y"  _ A8 h ¢ h h TI'I" h - A

K1 h " theoY ¥ et "V<:":J"“‘BB"‘ >'6 "’Wj,“_’j‘fw""“>"“_th‘5>h‘h'"\;>h¢ﬁ"rq

M B j_h‘ >" :“ “5‘7'_'¢“ >w 7Y 4‘_h> " CE -BAKIL ';1Ih'>lrsh"' ¢5h/\4‘_h5><§“lﬁ'"

Cu e Wt S G T g ah S e A TR Ty A gl et At

h=hA_ 1 Q' gsc7 v ern hyt Yt R N R L ¢ ]

HD B | s ¥ [ 1 h 7t h oY >w 7Y L “h>Y "  _ AB h > K B vw 'th ¥
AL h > > I>K_ : ‘B,"‘_'C.‘h‘m/ ¢h|'/\h_‘u"/‘\l{""lh‘hﬁ‘h"g’H‘ B M >h‘">_h_ ~

Pt hom‘\VA;q'_J"_"_thh_AhJ/\‘_"_"I_Clh' “u"J’h_,"‘l _@ﬁ“'/lh’q"_J"‘_h_h“K‘w

h> e s A G . "' _ toepekv IR ht st h €K <t >h LA BT T s vk oA

hah < LY>. A Thew A L ELT>SWAL,AD

wierBmIBJUHBh>>“_h >w ST . >h " nlpsrelY
W, >N s T ST ALACE  pcC_hoCht Y gt > b hySRos@4IBFAGYYSTDAY (2Rt EyE AL

N, LTV Y pncppdydI nsi s BO [ess(h Sh' liss BoOn®

W' <E TS T ALATE S ht e h R TR AAANTY By v T YT <F -6188202F1H BY [ M
W< . C_TA n L V'Y phorndmpI nti s’ BO [BfBim{Efis) 3 118 |
W, >N s Tt ST NRIMT R ET L [ 0T N O (9604181268yIE HAMAZET L { wh VA< y 4
ne+ st BCD 1915[5 Ch' 1usl BoOnod

1 11~ h >>h Wh> /\_h‘4 tsShwa
whttps /leclass.autom.teithe. gr/modules/document/flle php/EXAMSllO/NETWORKS LAB F15%CE%91 pdf

J’h/\u_l‘ s " ' C<B © . At T A

whttps://eclass.autom.teithe.gr/modules/document/file.php/EXAM5110/NETWORKS_EXE_F12.pdf

107

B



L =N [>">h " [mAREL _A" Cht pr¥oorc 5o

rarfeefsrsmiifnl 1J@E& [BfBmmmeE

[ MnJ B Y [nrBreEes|[ {1 oY1 fErs) 7l [gnfnmnsBrnrnil KB/ DO/ 4 f n

11 { 81 rhitps/fmBoYleteithegr/enrolindexphp?d=3416

rBoEr 1 BrB BfslnrnirBL{BY
t Y {h‘_vV<"lha"¢

B L 3w AE 1A B B o, T e ¢ h  ~ 1 h*
>'q’v:_v<v - AN Ch-‘_, qlhl M _I’vl'h>>h l‘->V ¥ 1 J‘<c_-"“h

,,,,, Y ‘J"-‘|1‘>h ‘h"hJ ‘J"-I CD‘ - . - N -,

IrByslLaeln

wgAabhy " 2ty haAh <o T ¢ ht R S R L8417 >wWA, A ¢ ht <! v ¥ AT >
wJ"“‘h’>“J" A1 AW E ﬁ‘h_h‘_h‘B‘

w[“ ' h -~ h B A

(*)B _ AT > B 1 h h

wlsjh‘> _ 1 h ¥ 5 C'C_ _h_hCh _ A - Y < - Y < _ >

ww ¢ ¢ ' © ¢ ¢ h* h MY ' © ¢

wJ’ Y~ hoa o, __ B < B B _Z{ >'_" | 5 ¢ h B - h 1 < Cw

Infinuernysy

1. " >h h h S ¢ h* C_ 1" o ~h il _h _h I‘z‘ >‘_‘/\‘z STAB" > B Sw h!
t] o5 ' LY KEVILY 1A . s o4 s ST YT Y <cYu vscp
B A w - Yo h > >h ">',Z ts,h’>"JWIJ_",I/\cp>'¢":"<"1"__/\ T B N

napBrfarnf tnesnsa Xy C ]

prhvew > ShC Y hc ot s 258 NLRAY G

n~" S "A.Ah > Y 0w >, 7t r T <ch " " >h 0 g22RfE S

B‘ 1 ¥ A h >hJ/\‘_"‘(“"'>W/\h {'h{'C_‘h({h >h‘">h_h ‘_" 2lef|dZ(_JS
rlC"/\ [ 1 h h. [o _yrs'Ch_’L')hC>“rs<“{"‘h'{“'¢_‘hC" h AR 8 ! ¢ ht

n~ "¢ ' A.Ah > Y n w o sw e Sy

g>h4eh > >ht >h_ > v Cl 08622

BRIB[ BEmME, EY

m' '_' _B<'¢ HVW_h\' OC}-E:E‘U

J” ¥ 'R‘wl T8 "’{'C‘w‘ BVB_ﬁ‘B'I B - _" B’Jh‘_"'hﬁ‘"‘ L “'hgp " ¢h

mohTt svw o T T Tl CemgRo ', <t T s lanc

n]’h‘_ _5<‘¢" svw_h" B'Jh\_"’v‘ ()Mﬂi:?f)

Wi wr s smf BB

Ff T Y <s 6 w3 ' wS 9EpB0221®3 C ¢ Y <h?1' 5 L{.bY Ty

e h” ., "¢ B¢ YA COM ~ A "V<VJ‘\__/\Y >’ h.2094036' >W A’ oY T wa oty [0

1. _">h _h >t 6 > "~ <Yt pAQpQ2E62687h >h < [s¢ > _y"3 L{.bY Ty

108



I>H>h

' m AR £ _ A"
I8 N - A

2.

Ernrffirny namrBLBLIBL NI

[ mnJ 81 Y

[nrEr cEs[[1 [0 Y 1 JErs) i cl [grfn@mpiBrnrRn KB/ OO/ ]

11 { 81 rhitps/fmBoYleteithegr/enrolindexphp?d=3419

rt3¢cr=UBrB BlslnrnirBIBY

o[ >h ¢ B AhYC ™% L Ah > SWwWAX , 5% _' ‘5,"_‘(‘" ¢ h* ‘h'h‘_h_‘?" B

wo> h ‘_'I oY o> h/\‘ﬁ‘wl BJB?_hh‘h“__hh‘ ms“l{qj C‘Jh{‘?hu’,_hts(hh‘zh B_"/\Q 51/\‘_"__'/\>

4‘h/\“>'B¢_"I'C'"<I v ,V. T B R B o rw> ¢ ht o Uh>'<"| I

CE AB ~ " ¢ B "t ," h =™ " hw " ST Y YL Y SShSe Y h -~ W <bB S >h A h q

h 0 ]th /\h’/\"yls' _'/\-‘Ch_I'J_"’I h _"/\I"" -h ‘h/\"(‘ls' w A h 1-05r12 YA h

o qh hA " <h>j h A bt ! ''>h h ¢h AT T T _ AL h LA

10 1 h w Bt “h v B ' ¢ Ah 1 h _ ~ C U AL ,’/\'““'I h “/\ dr_.quﬁl_s"‘ (SIS hrLJhR“hR‘_

40]h > Y B A D ¢h_h<hj|s' _' ., B4 7 h > B/\'I _“'ﬁ' _">h_"

C2NY) ]h > Y_7tee’t awha hh A hcisA T Y <Y ut O tL,wyot Y 1'h/\“>"l £ ¥ )

) 1h >T Y s Ah R R R N | B A N 2 A

y01h > Y B A D S I B _'/\ h‘h'_"’>5/\' - "_h h >t h 1 h

IrBisfaE{n

wn. M >+ n_ " A T T hv' o

wgAahy ™ "5 hah< ' Cht At BT UL T SWASATCRA T L AT ST D >

w["" h =~ ,h>s , AD

wB‘_'/\“>‘ B " 1 h h

wg >h 4t o s 1 h* h o

(A)f']_rjh h B 1 "B AW T v h << AN D

(A)I’['Jh h B Lt Tt _'>“/\‘¢ -8 7' h << A D

w) - s 4 " h ‘4>"hIA sC h7tr v w ol A D

(A)r]__ TR VA ¢"'/\,/\'(‘“IZ B~ hi1 1 B <>h oo ¢ h* L “ts ¢ /\'_'_h

Q)I Y h " _"”Z B{('B>"‘VE"' A ¢ h* B - h e ¢ w ' (0]

InfinuernysyY

1_1_"'A5’h ~ h h 1 " > >l§_h,' h. ¢ h* L1 " haAY>" 'Sth{_"”'hﬁl'tpl 'rl“”“ls
SRty pw [h 'S uyh>' < [h' @

2. AT Sh e T T s A P RS S W sy n ITET, TRE, TNS, TROSH® 3 2

3.r’/\{‘/\"' ¢ h ¢ - ¥ _h"h h = A '<BC_’ T <" v’ ho B h <" N A ¢
h "' >h > T Y "ts'>h1‘“h¢1

4. B::h<57h'ch_h'_-_;L‘:“"] oo A" B AL AT Tsh €hs_ Rt Rt g
HD 384, Cenelec, IEC, ITU.

5. .~ ¢or" Lh Ay > ! ¥ 8 Yt ¢ h ¢ ht A j h<¥ 't AP hfgs <mw Chh oty
C > h 1 A" tCh o

6. rlvh’_">h_h_"/\h¢,/\ Cohttt oYy OV hTY O MTCBR, AT Bhew B o> s Sh € E T gk hT e
Loh T s ¢ T YA AT t ] O

7.1 " >h A ¢ ht h >N TTh o A |, >1 T <h

8. rh<-4h Yy Y jh eyt cht M TN ARYS L A hy >hh
ha1 , 1 _ A ¥ B N B ¢ A - " AhC A D

9. 1~ T <Y1t _>‘ h/\_v " (‘_h< 17 AT A" OB B o< ® R fr> h > h S Ch < &
¢h_h"/\“"¢, -7

10.f h " hy s a0 >h h - Y <Yt > 7 Ch <, N ]

11.1 — 7 L& >t 1‘h¢"‘__/\ ¢ h h ,h<u'_/\q)J"" _h 1 h >>_ A [ B 1 G h

12_Ih'h{rs J>h_hY h =~ <h C‘¢<_>h h h _">h_‘ >V,Z 1sz h Ah ¥ " ¢

]_3_Ih’“ N h > 'A “C_hr_‘h.‘_h‘ns A B - Vi Y <«wh @ 1 Y <t h s B - ! <
s 1 Ch h h> s, AD

papBrfarniBrTnesny L0 LhT <t h o

VOt EKD 1 th YA T Y e L th haAsto_A U ESw VEYI A 6F s L TR Lh (U

ST omcryt oshetthem gt hpxah 'h?h?wygngscp'<sc_'V,\‘¢"

WA _ 8" ¢ T astwhagw vs <t Y Y22 Rf So

BRI B[ BME, EY

m< - h Bv'® <t Y n<<' A" "0

m’h‘_" _B<'C" va_h" >8 Ch " _>'s‘ux"l‘_""A_'VI>'h‘/\h}‘T‘_h\N_'"‘¢'

Wi wr s smf Bul B

1.]_“'? ‘J“vy_<~“llz E<B ¢ 'Cwl g4 ¢ h h* o h‘rs'l Zb"h/\hﬁt‘ft"\ b>w‘5'_4$1_'15’5_r][5

2{8AL) Ddzy i SNJ D®E @<s¢ _~ 6w 54 ¢h »[SBNOTSO68180395.n¢ 1 ' "' (B® [eJ B[

307 vy yb AT <Y nes W' T>' . h AT Sw  g<sS ' Sw. i Sh h _9B04¥8468T H'

109

B



L =N [>">h " [mAREL _A" Cht pr¥oorc 5o

nfmBrnissrcuBiny / b/

[ MpJ 8% Y [nrBraEs[ 1 myY 1 fErs) il [ufnepiBrnrni) kB G/ OKO/MS N
11 J B1 rhitps/fmBoYleteithegr/courséview.php?id=3420

rBocraBr BfslnrnirB{B

[ s YA B h'hﬁ"'"" ~ Ssh ¢« sh ~ v, v ' " ChoT o w -
A h H“'Q "‘;: E A" >Sw "5 "{"J-/\‘h;\'5>ry\ h /!-_a\l(pﬁh' h/\F1<-"I LA

Ah -~ & Ah = 7Y h ~ s'yug:" “/\‘c__f'-ch_b/‘_‘ ' h = h "y T 8V
A h > Y B A h vy >Y"'" _ AB" ¢ , h st ¢ h B'J_h‘l’h :B B>\ﬁi"_€’"">‘h' ¥
‘i’h B’Jh‘ th - ' ' - ' - RS ' - -
AR s Ah  Ch A h Sh ' ~h ha4.,a" = %4 °"hssh ~ b/ s >s jh-
1h > s A h Co> S S S L I L - en
1rBysfEln

BAabhy™ "3 thomhte St LT SwA L, A O R T<! YL, oA >80 R ¢ ht
[" ' h =~ h B A

w> e [ C g ¢ h h voe oo C g

J”"hJ,J" . B < B foB ' _Z {'>'_" ;e ¢ h " B - h ;v o Cw
fnfinuern)s

naA' >w’ ., B T 7 T ua'hhcs SThtoho LAl & SARh A Dho A L TAS W hot st v ey s gwl Y
[ h > T ¢ _ ¢ ' ¢h b/ o h-he ms T B vh o " >h Y ACChe,
¢h s 1 h h ~ ¥ v h ngh v B 1 RRUSEAh ek ] > h e ) Teh g A weeY Tty
LA cv-": _cq)‘<-¢,B IS _'I'h'hJ’J” ‘:’I"Ij’h;>h__""_k;/_>5 j_h"l‘__"
Yot A _" EK ] A_,'f]‘&SVN'Eh'}im'_‘\"J“ﬁA"’b%‘SBh/h'_">h_'I ¢ h* 1 " hy Yos "
j B < v Yooy oor ' ¢ h 5 1 h >’ h 65"<"J" ¢ h h<«<<' <, A 8 "1 hzs ™ AY
OGN -6 5 h  GUh G h hCCws "hE Y s v h )

napBrfrrny rnésnpsl

nth<wyvses R ]

Ilvjv<" L “h h A" _ A > B "“<VJI*_.. ¢ h * RS - AhSh @

n"tho_ Chew B:em s Y6 s 1 h ot hg L. > YA fh o hcc' <7
1 7~ SRV fhev >t hom 1< BhGL TICYh A T Chn QTS S w s h s SR sh Yy oY -y
h(,q;fh M Ch s _“‘I>h‘">_h_“ o B B ' ) ' )
i0 n'{ht_‘ﬂ‘wl ">B'_‘s'l

FIY) B/\h(“"/\_‘s" “u_'ﬁ‘wl > B _" >h * ' >h

n" """ A A’h >Emal Tt W >w S

BRIB[ BEME, &

¥ B <t ¢ " ioh s > Ssh ¢« sh ~ L Ths*Y6,2ms " A" CBWhH Y ynamps h - ~
MCD—B i h* > ~ ‘; ' e —>w" ‘4'h>' —:/\Is’h'_h_"‘JA'h_ " _ts
[o ! h'_" _5<‘_¢" svw_h_' _"“ ‘B‘:'I_'CV' >w’“‘7 {'/\h_h‘ /\h_'rsj‘
n- < ! TATE <hSET R S h=>¢ mt " ¢hAaAy

n’ s AT > h=h A v

W wr s s mf By

r ha~ ot AY <1 hs [ > W s W' NS4 BA_ LAY R B~
F[\W<(¢_h _">h_h > h/\" 1S A > v "c]-]"(p'"r“lf’“/xh}‘1"‘2_'r’q3'yrf]"'>"m<7\"h
r*_ " ¥ 1r®d® n _ht Y X HAancEI Mmoo owedLr Tty o s e E{ED

n’"*h<s' "> haw AT-pBRETh fR T s T G AHI ML WY e s
wh > s w h W horovs s e <wip, BUOE [ ° L die 1 py' H?ln.nfE/\Nﬂ{fb
r' h Aw hot st v ey 8wl Y I'bIME H N§GS Cwds RN K daNI s dgE Im PP ysS N
wh > ¢w —h” w0t >h A /!5K/!aK/'925[1991]Y1<1DZ HAangX NS4 7" ™'
1. _">h_h J1BEk/1la Sh° L thT R ot sT A T T Yo Tt <h<er Y0
I'“J'hh>'>‘>', n"*h<s*">" . hAa_ A [ b/ T B>""" 1<DZ HannX n¢4 " s re

/1'5k/1vtaX [ s<w adX HAA0OT" NI PFTD, | .7 A" o
CNC Machining Handbook Building, Programming, and Implementation, OverbyA 2011, MdGraw

Machining and CNC technology, Fitzpatrick M., 2014, Third edition, Megitaw

CNC programming handbook, Smid P., 2003, second edition, liadl&stss, Inc.

Programming of CNC machines, Evans K., 2007, third edition, Industrial Press, Inc.

Introduction to Computer Numerical Control (CNC), Valentino J., Goldenberg J., 2002, third edition, Prentice Hall.

110



c[>u>h

r'

AR E A" ChT optYor 5o

[hDL{c¢L/{ 1B rnfBusfn

rmpa @&l Y[nrRBr s Y[V myY1farsyar el [nfis[piBrnrnil kBDJOPKHAL MK |
MdeinranpBY

https:// moodleteithe.gr/ enrolindexphp?id=3474

rBoELIBrE stinrmrBlBY

-lﬂ“'"l B> Ah* " AN ‘th_fhm\,"“"'tsz &5'_"“‘_"1_"'hllz'u\‘h_Au”
Looh 'Loglstlts _‘“/\ B“Ars"‘>h_‘¢' TE R SCTYAY YT TN EYT hy thhes<h C_hATE |
I O B LAY Softwarez ¢ " P P T E< T T AT h @Gh C Hardwargh _oSméiphbhestabletsd” >
¢ he Tk Servmes s oInt@bmet@fTh|ngsCIOudCOmput|ng, Artificial Intelligencé.

IrgisfE{nyY

B/\hy“_"‘z h/\h<“‘ ‘.‘h‘"‘:/\"3"_/\ZB;>B>vy)\‘A’(\"H" T&‘Lq <A TR TR T
B. . A >' s 1h>hd gl > i CABILDE LIS Dot LA B A
B 1 h h r]. 1 h > > h B h<t<ET AT _1'u>j"h/\">ﬁ‘" “ts_ e . A ] h <Y AD J’
tow o, ()

fn,(.lrlusrrl]sY

n PRI AAGAOERTT @ TS ewnt h Y > 3 L h L s WAréhousing S | < s<'s T Chumhhe
LogstlcsLoglst|cs¢h‘ nv., ' L Jes<h _ _Ad [ <" 7,77 " heh ~">h _h ¢h:
1 _tsh o _oh [ 23R 0 AM0ETD. 1. v 1S e T 71 hoAlLogistics' M ' ptt S B0 A [eamaisappyammn
Managemen) Loglst|c§ hp o hy w6 _[A T >f(lntemetofTh|ng}s Logistics' huwy® ~ >' 4.0 (ndustry 4.0.5 AP s ° " L " h
n'h.s” ‘ rl,'{' ¢ B<. ' 1h eCommercd ® & w AN 2"TRAAAROESE ‘ab<s § 7
>s _h, Y h ¢h' L 'haAYo> 8 >’ h & “4'h‘_'¢" B QAT E T T T
s _h,"g7wh@p., w | AL h*>SwaA, A 8 h, "7 AQD

nipBrfairnt rnéspslyY

¢rs v e h“tht{’hh?s{'{ry _ ¢ h B AB T " “>>s_“A" A Tt _
K' 1 'h<cwvys® ~ Sh* " sh ~=-h~>v> > h "'y ~“A h*®  *ha'<Y® h, hasbkg-h"' s
hyg +°h "' A B>] R A BT ' <EJLSWA, A ‘“B>h T C_ A BAT " LAY

I R e (O B A T CSBE ST L KT <L AN, T T <l ph L ADI " >h
R L S ‘hcasestadiesn>"_¢Ahoij¢hA_<' AL E LA h Ty
>w T wvide0o9.> . A

BRIWME, EY

iB(‘CW‘ m’h‘_wl rlvts_h‘ts'

Wi wr 4 smf BB

W' 1 [R2679252]LOGISTIQSh A h ¥ h¥ /\'_h_,AIanHérrlSonRemkoVanHoekn.rr]' LV NV S Y R S .
u4‘1<’“ onmdbpppnnann®yY p° 7 ¢t ChypraSunil- Meindl Peter <., 74 ¥ p' NTULTT' X
W' <’ 7 c yayistigsT p'p LY h .8 7t ' ¥ ChristopheMartin® * . h < 7 L h ¥

Wi pncp@prmMBY B haA, [ hoha a0 RisselRpberfaS-BetnardW. Tiaylob + ¥ M " > Fhy "

111

B


https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474
https://moodle.teithe.gr/enrol/index.php?id=3474































































































































