Makiyial 1



YIIOYPIEIO EONIKHE [IAIAEIAT KAI OPHEKEYMATON
TAIAATQTIKO INETITOYTO

TEXNIKA ENATTEAMATIKA EKITAIAEYTHPIA

Aypmépen A. - ApiBéxov B. - Xovpopitov 1.




YIIOYPI'EIO EONIKHX ITAIAEIA X KATI OPHXKEY MATQN
IMATAATQITKO INXTITOYTO

TEXNIKA EIIAITEAMATIKA EKIIAIAEY THPIA

Aluméom A. - Apipdrov B. - XovdpopiCov 1.

Makiyia{ 1

B’ taEn 1 KYKAOY
Ewwomnro: AwoOnuxig

TOMEAX: AIXOHTIKHX KOMMQTIKHX
AGHNA 2001



TOMEAX: AIXOHTIKHX - KOMMQTIKHX

YYITPA®EIXZ
* XONAPOPIZOYIOY AIA ,Awo0ntrdg - Moxuyl€C, Exmtoandevtndg T.E.E.
* APIBAKOY BA XIAIKH, AwoOnunde, Exntowdevtndg T.E.E.
* AAIMIIEPTHAEZXIIOINA, AwoOnurde, Exnondevtndg T.E.E.

KPITEX:
* Anunrouddov Magive, Awobntxde, Extawdevunde T.E.E.
* ITIavrov Avva, AoOntuxds, Exmoaldevtinog T.E.E.
* Kavévhdtov Aonooio, AloBntirdg

YYNTONIZTHX:
* Bayho) Mogia, Phchoyog

TFAQXYIKH EIIIMEAEIA:
* Xopuopa Magio, pihdhoyog

HAEKTPONIKH EIIEEEPTAXIA:
* I'ewpyaxomovrov lavayidta-Ajunrea

IMATAATQITKO INXTITOYTO
Y ev0uvvn tov topéa AwoOnmxis - Koppwnxziig
Maoagivov - BeheviCa A yyehnn




NMEPIEXOMENA

OEMATIKH ENOTHTA 1)
IETOPIA TOY MAKIrIAZ

KE®AAAIO 1.1 Opicndée xal Adyol Unaping Tou paKiyiaz

L8 8 O o Vo1 16
1.1.2  Katnyopieg TOU UAKIYIAT.........coverrvverrerrisvsisisisissinissisnssanes 16
1.1.3  AGyol UNMQPENG TOU UAKIYIAL.....eererereereresrinesrisississsneneenes 17
TUHABAUE = EPWTNOEIG....c.cvieeeiiieisiieissie ettt 18
KEGAAAIO 1.2 To paiyiél os Siapopoug Auoug
121 TEVIKQ oot 19
1,22 AGUQ ..ot 19
1.2.3  AQPIKN-AUGTOAAIQ ...t 20
124 AUEDIKN ..ottt 21
TU UABQUE = EQWTNOEIG. .. ..vvevvveeeerersieesesessisessesessssssssesesssssassssassssssssesssasssssesssnns 22
Epyaotnptakd ugpog
Yo7 o2 I AU 23
KEQAAAIO 1.3 To pamiyiél ctnv Eupsdnn
1.8.7  TEVIKA ..ot 25
1.3.2  APXAA EAAGOQ........cooveeieeieiieesceie e 25
1.3.3  ADXQUA PWUN cc..oieieieiriesieseeiessieiseis st 26
1.3.4  ADXQUA AIYUITTOG ...ttt 27
1.3.5  Meoalwvag — AVAYEVWNON ... 28
1.3.6 170G —180G =190 QUOVAG .....ovrereeerrrereerienereeeeseeneseereeeens 30
1.3.7 200G QUOVAG ....cevereieeeireieisiseinese st 31
1.3.8  ZUyX00VN EMOXN KAL UEAAOV ...t 33
TUUGOAUE = EPWTNOELG.c..ereeererereririeririssinessissssassssssissssisessissssssssssssssssssssssnssssnsssnsns 34
Epyaotnpiakd pépog

014 (o N S 36



20
KE®AAAIO 2.1 Nspipahlov spyuciag
217 TEVIKA...ooieeeeeeeeee e 40
2.1.2  ABoUGQA HAKIYIAT.........cocoevereririicrereisieeeie e 40
TUHAOAUE —“EPWTATELG «.voveereeeecrieireirete ettt ensesnees 46
Epyaotnplako pépog
ACKINON T st 48
KEQAAAIO 22 YRiIxa Tov pamiyiél
22,1 TEVIKQu.oiveiiieieeeieies et 50
2.2.2  YAKd mpOoETOUQDIAG TOU GEPUATOG .. .uceneenererceereereeeenenns 50
2.2.3  YAKA epaPUOYNG TOU UAKIYIAL .......cocvvrererererrrcrereressecaenanns 51
TUHAOOUE = EPWTATGELG .. veceveericierrieiseiness ettt snseees 55
Epyaotnplako pépog
ACKINON T st 57

KE®AAAIO 2.3 Epyalsia Tou pamyia

2.3.1T  TEVIKQu.ououeiieiieeisiese ettt 59
2.3.2  ZTIOYYOL UEIK QUT..ceuveeeereeeenensereensensssessensenssesssessssssessesssnsses 59
2.3.3  TIWVEAQ ..ot 59
2.3.4  AAQ EPYAAEIQ ... 60
2.3.5  BONONTIKA HUETQ.......ooeeeeeiieisieeie e 61
TUHAOAUE — EPWTIOELG w.vuveeveiricreereieieieeseeeeseeseseeseessesssesss st sessssessesessssessees 62
Epyaotnplako pépog
ACKINGN T ettt 63
KE®AAAIO 2.4 Npostoluacia nsha@ticoug xen grtadia Tov
pamyal
241 TEVIKAuouiueiiieieeesiesie et 65
2.4.2  [1p0ETOWQADIA MEAATIOTAG ... 65
2.4.3 X140 EPAPUOYNG TOU UAKLYIAC.......cooveeereeeeireireisereireeeins 66
TUMAOAUE —EPWTATELG wovvvvererrereireieiseeeisesseseesesssssseessessssssessssssssssessesssssssessessssnsnns 68
Epyaotnplakd pépog

2T 02 To OO 69



MEPIEXOMENA

an

KE®AAAIO 3.1 EItvoixsia popdoRoyiug npocwinov

AT TEVIKA .ot 72
3.1.2 Yo — MAATOG MOOTWITOU........ceerieerireerireineeieeeieeseesesnseens 72
3.1.3  ZWVEG MPOGWITOU ...ooevereceeaireeseeeeseeeiseeeeseeseesesesseesenssesnes 72
3.1.4  AGUUUETPIEG TTDOTWITOU. .....veerrerirrinirsinisieissiseseseesesesssseens 73
3.1.5  TWVIEG TDOTWITOU. ....ouveerreeeereereereeeeseeseenssesseeseesssasseensennses 74
3.1.6  OYKOG TOU MPOTWITOU......cevvreeireiirsieisininsisssssessesssnsssenssnens 74
3.1.7  Tapatipnon XAPAKTNPIOTIKWY .........c.wereeeereeeereeeeseeeeneeneens 74
TUHABAUE — EPWTIIOEIG wvuvvveriiiiieiriseiree sttt nsees 75
Epyaotnplakd pépog
ACKNOT] T b 77
ACKNOT) 2 ottt 79
KE®AAAIO 3.2 Ixinpata xal TUROCI NPOGHNOU
321 TEVIKA..oooviecieieisce ettt 81
3.2.2 KamnyopieG OXNUATWY MOOGWITWV........c.corvrrerererrereereressnanes 81
TUHABAUE “EPWTNOELG cv.vvvvviecvicieicieisie ettt sns 83
Epyaotnplakd pépog
ACKNOT T o 84
ATKINOT] 2 ot 85
i

KE®AAAIO 4.1 EZoudstépuion TRV SucxpLItV

I N I/ (o BT STTTO 88

4.1.2  Xpwuatioudsg tou dEPUATOS Kal QUOXPWUIES TOU.............. 88

4.1.3  EQQPUOYN EEOUSETEPWONG....euerereerereireerereeeireineseeeeeenes 89

4.1.4  AvTiuETWTON OUVNBETTEPWY QUOXOWULWV. ....vvvrvererererennen. 89

TUHAOAUE — EPWTHOELG .ovvuvveericieereieiseenese et sse et sessese st sssessss st ssse s sssssssens 92
Epyaotnplako pépog

ACKINON T ettt 95



KEQAAARIO 4.2 OGuwrtocacsiC NEPIYRERRATOC NPOGHNOY

42,7 TEVIKA...ooeoeeeeeeieeeeesceee e 100

4.22  EQAPUOYN TWV QWTOOKIATEWY........oveeerreereereenereeeeneenenes 100

TUMAOAUE — EPWTNOELG oottt ssssssessssssssens 106
Epyaotnplako pEpog

Yo 4o OO TT 110

ACKNOT] 2 oo 112

Vo020 < ST RT 114

KEQAAAIO 4.3 OUTOCKIAGSIC XUPUNTNPICTINGY

431 TEVIKA.oooceieeisieeseee ettt 116

4.3.2  IOIOUOPPIEG UETWITOU ....ovrvereerrereenereereereeneseeeessessseesnennees 116

4.3.3  IOIOUOPPIEG TILYOUVIOU. .....vereeieisireisieieireieissisissse s seees 117

4.3.4  ISIOUOPDIEG UUTIIG cevrereererrereereeerrersesesneseesenesnesesssessenssessnes 118

4.3.5  IOLOUOPPIEG TOU AQUIOU. ......veeeieieieieieiseisieeie s 120

TUUAOAUE — EDWTNOELG wvoveneeereceeerrieiseieeseieeseseess et ssessssesssesssessesas 121
Epyaotnplako pépog

Yoo OO 124

ACKNOT] 2 ot 126

Y4 To T OO 128

an

KE®AAAIO 5.1 Tlsvixé croixsia

51T TEVIKAuoiioeiieeiesies et 132

5.1.2  Znuela Kat EMQPAVELEG TWY UATUIV......vereeerereerrerereereennenes 132

TUHAOAUE — EQWTATGELS ..ttt 134
Epyaotnplakd pépog

AGKINGN oottt bbb 135

KE®AAAIO 5.2 13avixi 0éon xual TUROI paTtI®V
521 TEVIKA ..ottt ss e rsnnas 136
5.2.2  IBQVIKI) BEON ..ot 136
5.2.3  TUMOUUATUOV .....ceneeereeenernereeneensenessesessssesssessesssesseeeessasses 137



MEPIEXOMENA

TUHABAUE-EPWTNOELG ...ttt 143
Epyaotnplako pépog
AGKINGT] ettt bbb 144

KE®AAAIO 5.3 MaiyiaZ patitwv

5.3.1T  TEVIKA....oucvevecveiereiceeseeseees et 146

5.3.2  TOMOBETNON OKIAG......coveeeeeieirrieiriieeseieissseisssiesseseieseeeens 146

5.3.3  TormoBETNON UOAUBLOU-GL-AGIVED. .....oeveeeerreirereieireieens 148

5.3.4  TOMOBETNON UATKADQ .....coveveerireinirinissieissseeseseisssiesssseens 148

TUHABAUE = EDWTIIOEIG et ceuerereeceereieereseeseieeseeesseeseesessssessesssesssssssssssssesssenssessesas 149
Epyaotnplakd pépog

ACKNON T ettt ennes 150

ACKINGT 2 ottt bbb 153

Vo010 < OO 156

AGKINGN 4 ottt 159

ATKINOTI 5 e 161

o

KEGAAAIO 6.1 15avixii 0écn xen TUNOI GPUINY

B.7.7  TEVIKA..eooieeieieeieeee et 168

6.1.2  10QVIKN BEOT KL OXTUA .veverereeeeeereereereeeeseeseenesesseeseenesesses 168

6.1.3  TUMOL QPUOIIV ........oeeecvereriseereteresssie et 168

TUHAOAUE - EPWTAGELG .. euceeeeereeerineieiseieceee sttt ssssssesans 174
Epyaotnplakd pépog

Yoo TP 176

KEOAAAIO 6.2 Anotpixcwon xal pamyia ¢puditiv

6.2.1  AMOTOIXWON PPUOIIV ....evvveeirrirircieeeieissseiseseiseeiseeseeeens 177

6.2.2  MQAKLYIAT QPUOLAV ... eeeseeseseeeensees 177
TUHABAPE — EPWTIIOEIG wvuvvvviriireinieieieie sttt 178
Epyaomplakd pépog

ACKNOT] ettt 179



10

 NEPIEXOHERT

OEMATIKH ENOTHTA 7
XEIAIA

KEQAAAIO 7.1 I13avixi 0écn THWV XSIRIWY

707 TEVIKG ..o 182

7.1.2. IOQVIKN BETN .ot 183

7.1.3. TUMOUXEAWY ..o 183

TUHABAUE — EPWTIIOEIG w.vvvereieireiriseirieieie ettt 187
Epyaotnplakd pépog

ACKNOT] ottt 188

KE®AAAIO 7.2 MayiaZ xsihiev

7.2 TEVIKG ..ot 190

7.2.2. TEXVIKES oottt 190

7.2.3.  MakiyldZ avaAoya UE TOV TUMO TOUG.......ccoveevereeerrrernennns 191

TUHABAPE = EPWITIIOEIG vvvueveiriireirieieiseis sttt 190
Epyaotnplakd pépog

AGKNOT] ottt bbb 193

an
KEGAAAIO 8.1 TonoGétTncn poul

8.1 TEVIKA ..ottt 198

8.1.2  MOoPQES KAt EMAOYN TOU POUL.......cocvreeverrcirreieireieiriaeinen, 198

8.1.3  Aadikaola ePAPUOYHG TOU POUL.......cevveeererrereeieerieeeeens 198

8.1.4  TUMOL MPOCWIWY KQL POUC .......ocvreerrreerrrreenieiesssesssessnsenns 199

TUHAOAUE - EPWTATELG.....cveevicirircreirieieie ettt 202
Epyaotnplakd pépog

AGKNOT T bbb 205

ACKNOT] 2 oottt 207

ACKNOTI 8 ot 209



NMEPIEXOMENA

gn

91,1 TEVIKA. oottt 212

9.1.2  XPWUATIKEG QOUOVIEG.....eeieeirrerereinereinisineseisissseesesessnseens 212

9.1.3  XDPWUATIKEG QUTIOEOEG......eueeereeeerereereereinereeeeseeseseeeeseeees 213

9.1.4  XPWUATIKEG MAPAPWVIEG......vvreerrrerereieeeirereeeiseseessseesssens 215

9.1.5  AMNAETUSPAOEIG XOWUATWY. ......veeeereeeeereireiseeeeeereineens 216

TUHAOAUE — EPWTAGELG v.vevvivvvieerere ettt 218
Epyaomplako pépog

ACKNOT] ot 220

0.2, TEVIKAQ...oeoeeeeeeeeeeeeeeeee ettt 221
9.2.2  XPWUATIKEG GUVOETEIG.......cerrireerrreieeeieissieissieisssessssesenseens 221
TUHAOAUE - EPWTAGELG .. vuvveeeeereireirireisiseieeeesisssesse st sssessesssssssesans 223
Epyaomplako pépog
Yo To . TP 225
100

KE®AAAIO 10.1 NMpwthvé paayna

1017 TEVIKG....cocoieeeeeseeeeeeeee et 228

10.1.2  KATNYOPIEG. c..eivieivereiiieecieeseeree st 228

10.1.3  lpwwo paktytdl yia eugavion oe eEWTepKo XWPO......... 228

10.1.4  Mpwwvod uakiyldl ya eupavion o E0WTEPIKO XWPO........231

TUUAOAUE — EPWTNOELG ovvvceieercieieieieiseeeese sttt sssesssans 232
Epyaotnplako pépog

ACKINGT T et 234

Y10 o TR 236

11



OEMATIKH ENOTHTA 111
AMNOrEYMATINO MAKIrIAZ

KE®AAAIO 11.1 Anoysupativé paxayiad

T110T TEVIKG. .ot 240

11.1.2  Z1ddia epapuoyng anoyeuuatvou UAKIYIAL ................... 240

TUHAOAUE — EDWTIOEIG. . veerceerireiereeseieiseseeseeesesse e esessssessseses st ssessssssesseennsnns 244
Epyaotnplako pépog

Vo4 To TP 246

OEMATIKH ENOTHTA 121

KE®AAAIO 12.1 Bpudivé pamyiad

1211 TEVIKG....oooiieieeieece e 250

12.1.2 21401 epapuoyns BoadVoU HAKIYIAL,.........coverveeerrennn. 250

TUHAOAUE — EPWTHOELG ..ot 254
Epyaotnplakd pépog

ACKNOT e 256

o 250



MPOAOIO0X |

H avdykn Twv avBpwnwy va gvappuovifovtal pe Ta mpdtuna opopeLdg, omnwg
autd ouvuaivovTal pe TNV KoUuAToUpa Kat Tov TMOAITIoS KABe enoxnig, odrynoe
0TV avdrmruén g TEXVIKAG TOU AloONTIKOU paKLyldd.

To aodNTIKG Hakyldl oupBAAAEL OTNV TEPITOINUEVN EEWTEPIKY EUPAVLON,
Tou elval KaBopLoTIKAG TapdyovTtag yla Tnv evioxuon g automnenoibnong Twv
avepwnwv.

2NMePA TIOU 1 Yuvaika €xel umel Suvaulka otny ayopd epyaciag, atoddvetal
o évrovn v avdykn yia kaAwmopd. Ekatoupdpla yuvaikeg xpnotuomotouy
KAAUVTIKA yia auto To okomd. ‘Etal To evdlapgpov yia 1o Haktyldl yivetal 0ho
Kal Lo €VTovo.

21éx0Q autou Tou BiBAiou mou ameubuvetal oToug paBnTég/Tpleg Tou 1ou
Kukhou g B’ 1d&ng twv TEE eival va yvwpioouv tnv totopia, Ta epyaleia, Ta
KAMWUVTIKA KQL TIG TEXVIKEG TOU aLoONTIKOU HaKIYLAL.

H éNewn evog avtiototxou BipAlou amd tnv eMnviki BiBAloypagia €kave
TNV poomadela ouyypaerq SUOKOAN.

OeNroape va dWooUE TIG YVWOELG Kal TNV eumnelpia pag mavw 0To HaKLyLAd,
le TETOLO TPOTO, WOTE Ol MaBNTEG/TPLES VA YVwpPIloouvV Kal va ayamoouv auth
TNV TEXVIK.

Mpémnel va onuelwooupe OTL UePIKES evaTnTeg Tou BIBAlou cuvodelovtal amnd
emmEov evnuepwTIKO UAIKO, og BEuara Bewpiag, To omnoio Bpioketal péoa oe
Xpwuatiotd nmhaiola. Oewproape oKOMIUO va dWTOUE AUTES TIG ANPOPOPIES
WG EYKUKAOTIAIOIKEG YVWOELG KAl TIPAKTIKEG TUUPBOUAEG mapdTt dev amoTeAolv
MEPOG TNG UTTOXPEWTIKNG O1daKTEAG UANG.

TéNog va euxnBoUpe ol mapatnenoelg Twv ouvadéAwy, mou Ba S1dagouv
autd To BIRAID, KABWS Kal Twv HaBnTwv/TpLwv Ttou Ba To ddayBoulv, va oUUBAA-
Aouv anoteAeouatika otn BeATiwon Kat Tov EUMAOUTIONS TOU.
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