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Ewayoyiko onpeiopa

Ayamtiy/€ padnTpra,

AVIKELG 6TN YEVIA TOV TOSIOV OV YEVVIONKAY Kol LEYOADVOLV G€ £VOL KOGLO OV KOTO-
KAOCeton amo dedopéva kot TApogopies. ApETpnTeg cLoKEVEG YOpw cov emefepydlovtar Ta
dedopéva aVTd Y10 vo. GOV dMCOVY EVKOAN KL YPTYOPO YPNOULES KoL £YKVPES TATPOPOPIES,
hoTe vo evUep®BEIC, VoL ETIKOVOVNGELS, VO 0pYaVAGELS T (O] GOV KaL YEVIKE Vo BEATIOGELS
™V ToOTNTA TG,

Me i kapepa, éva tablet 1 éva «E&umvoy MAEPmvo, «cuAlapPavelsy dedopéva Tov Tpay-
potkol (puokol) kdopov ta omoia cuyvd emelepydalecan Kot Kamoles popéc To. polpdlecan pe
ToVG Pilovg Gov aKOpa Kot dTa avTol Ppiokovtan ToAD poKpid.

Y70 TPMTO UEPOG TOV PO UOTOG, GKOTOG EIVOL VO KATOVONGELG TN GG TMV S1POPmV Lop-
OOV OESOUEVOV/TANPOPOPIOG KOL VO, OTOKTNGELS YVAOEIG-0eE10TNTEC- OTAGEIS GYETIKEG LE TOV
TPOTO TTOL 0 VIOAOYIGTIG, LE TIC 0d1Yieg TOV avOpdmov, dtoyepileTan Tic pop@ég avtés. 'Etot Ba
eloa og B¢om va emtuyydvelg v KaAvTepn a&lomoinot Tov dedopévmv Yo va emADES TPoBAy-
poto Kot vo AApPAavels anopacels.

Yy enelepyacio TV S10pOp®V LOPPOV dEGOUEVMV CUUUETEYOVV TUNUOTO TOV DATKOD TOV
VIOAOYLOTH TOV 01 SLVOTOTNTEG TOVG Kol Ot £EEAIEELS oTNV TEXVOLOYID TOVG LOG EVIVTOGLALOVVY.
2NV TpayHOTIKOTNTA TO. KUKADLOTO TTOV TEPILAPBAVEL TO VAIKO, otnpiloviol o€ GUVOVOGHOVS
ATA®DV OOHKMY OTOLXEIMV. AVTE TOL SOUIKE GTOLKEID, TOV «UIKPOKOGHO TOV VAIKOVY, Oa yvo-
piogic oto devTepPo UEPOG TOL pabnpatog. Tpaypatonoidvtag 61kEG 6OV KOTUOKEVEG OTO EPYO-
oTNp10, Ba de1g amd KovTd Tt GLUPOIVEL GTO EGMTEPIKO TOL VITOAOYIGTY GOV 0TV VIOAOYILELS TO
HEGO OPO TOV TETPAUNVOL GOV, OALY KOl OTOV amoBNKEVEIG GTO «PAAGHKD) GOV TO OyOmNUEVO
oov Tpayovdt 1 dopbdvelg T POTEWVOTNTA TG POTOYpapiag mov BEELS va. aveBdoelg ot
10T0GEAIdO GOV.

Y10 tpito pépog, Ba diepevvnoels, Kot Bo mapoLCLIcELS GUV-pYOLOEV/0C GE L0l LKPN
OMLAdA LLE TOVG CLUUAONTEG GOV, EQUPLOYES TNG YNOLOKNG TEXVOAOYING GE S1OPOPETIKOVG TOHELS
Ko Ba yivelg tkavog vo epevvag Kat vo, avayvopilelg vapyovTa Kot LEAAOVTIKG EmayyEALOTA
7oL avadvovtal 6Tov Topén ¢ IIANpoeopikng, 6Ta 0ol PUTopeic Kot 6V Vo, 6TASL0OPOUNGELS
0TO GUEGO PEAAOV.

Ooa Ba katokmoelg o€ avtd To padnua 6o cov Eavovv aitepa ¥p1HoLLe Gpesa, apod Ba
10 0&10TOMGELS 5€ SIAPOPES EQPAPLOYEG TOGO GTO AALD, pLofTLaTe TOV TOUEN GOV T.Y. KOTE TNV
avATTUEN EQAPLOYDV KO 1I0TOTOT®YV, OGO KOl OTT) KOTOOKEVT HOG OAANAETIOPAGTIKNG TOAVLE-
O1KNG TOPOVGIaoNS oL ol INULLOVPYNOELS Y10 VO TOPOVGLAGELS TO AMOTEAEGHATO TG EPEVLVAC
G0G e TNV Opdd0 6oV 610 Tpito PéPog Tov pabnpatoc. IapdAinia, Eekvag va otkodopeis To
Bempnticd vTOPaBPO TOV GE GUVIVACUO LLE TIC TOIKIAEG dPACTNPLOTNTES TTOL TPOTEIVOVTOL, KO
apyotepa, péca oo T do Piov pabnon kot cuveylopevn ekmaidgvon Kot katapTtion cov, fa oe
Bonbnoet va avtamokpivecat e ETAPKELN OTIG LEAALOVTIKEG ETOYYELLOTIKES ATOLTNOELG.

Ot onpetdoelg Tov €xelg ota ¥€pio. 6oL vrootnpPifovv To Avaivtikd [Ipdypappe Zrovdmv
v to. pafqpata e B' 1aéng tov Huepnoiov ko Eonepvav EITA.A. -«Bagixd Oéuoro [TAn-
PoYopiknc» T edikotTev Teyvikdg Epappoydv ITAnpogopiknig, Texvikog H/Y kot Aktdov
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H/Y & Teyvikog Epappoydv Aoyiopikod tov Topéa ITAnpoeopikng g Onddag Ipocavatodt-
opov Teyvohoyikdv Epappoymv.

210)0G TOV ONUELDCEMY ival Vo 6oV dMGOVV TNV EVKALPio Vo EUTESDTELS, Vo UPabuvels
Kol v suvoyicelg Oha avtd mov Ba yivouv péoa oty Taén Kot oto epyactipto e IIAnpogopt-
KNG o€ kKabe evdmta Tov podnpotog. Eyve mpoondOeio d100epatiking Tpocéyyiong Tmv ovTiKeL-
LEVOV KOl GVOVOECT|G TOVG LLE TIG VTAPYOVOES KOl TIG EMOUEVEG TPOG AMOKTNGOT| YVAOGELS Kot deE10-
NTEG, ApPAVOVTOG VIO TIG EUTEIPIEG, TIG VONTIKEG IKOVOTNTEG KoL TNV NAKia cog. Méoa and
pia At Topovcioon divouv ELeaon OTIC TAE0V CNUOVTIKES EVVOLEG Kot OpovG KAEWW divovTog
00G EVKALPIEG Yo TEPUITEP® €EACKNON KOl LEAET KoL GAA@V Tydv. Zovdéouy T BempnTikn
YVOOT] LE TNV KOWOVIKN Tpaypatikdtnta. Embountd eival va gvieydouvy tnv eAedbepn Exppaot
KO VoL KEAAMEPYRGOLY TV avaliTnoT| Kol S1EpEHVNON SLOPOPETIKAV TNYADV.

Ot onUEWDOELG GVTEC G€ EVTVTN LOPOT] Y10 TOVG HaONTEC, amoTeEAODV éva PEPOG A TO K-
TOLOEVTIKO VAIKO 16TOTOTOL vItootNpiéng Tov pabnuatog, o popen wiki (http://epal-b-basic-
info-issues.wikispaces.com). Onwg Ha domictdoelc, To wiki amotekel pio wo cuyypovn Lopen
S1adpaoTIKoh cuVEPYATIKE SLOHOPPOVUEVOL EKTAOELTIKOD VAIKOV. TIpocdorovpe, 6t Bo Bon-
Onoet Toug exmandevTiovg Kot tovg pontég e B' EITAA va emitdyovy oe peyolvtepo Pabud
TO OKOTLO KOl TOVG GTOYOVG Tov pabnpatog "Baowd 6épata [TAnpopopikng”. ‘Eywve npocndbeta
V0o, GVYKEVTPOOEL EVOAAAKTIKO TOADLOPOIKO VAIKO Kol SL0OPUCTIKES 00K GELS TOGO Amd T1) GLY-
YPAPIKN OUASE OGO KOt 0O GUVAGEAPOVE TOV EYOVV aVaPTNOEL Kot S100€GEL TETOL0 VAIKO GTO
Awdiktvo Ko Tovg guyapiotolpe Beppd yio avtd. Ipoomadncople To TeplEXOUEVO TOL VoL Eival
EMOTNUOVIKG £YKVPO, COUPOVO UE TIC ENKPOTOVGEG OVTIMYELG OTO EMOTNUOVIKO TTESI0 TOV
YVOOTIKOD OVTIKEYEVOL Kol KOTE TO Suvatdv vo Pnv Teptéyel avokpifetes, acapeteg, avipd-
OELG KoL LOVOLLEPELEC.

To ynoewxd vAkd oto wiki Ba vdKerToL 6e cLVEYN CvaBedpPNON Kot GUUTAYPOGT KOTA TN
ddpkela Tov 6YoAKoD £Tovg 2015-2016 amd 1 GLYYPAEIKY OPLAdN Kot 6GOVG GAAOVG EMBVLOVV
Vo, GUUPAAAOVY GE aVTO, pie 0TOYO TN PEATIOOT KOl OAOKATPMOGT] TOV Yl TNV KOADTEPT duvaTh
VROGTNPIEN EKTOIOEVTIKMY Kol LaldNTdV 6T0 £pY0 TOVG.

H ovyypagpixi oudado
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1. Am6 Tov Avaroyiko otov Yneroxé Koopo

Y1oy01

Metd v pedétn tov kepolaiov Oa eioat tkavog/ va.:

v avayvopilelg To cuveyn Kol ta dtokprtd peyébn towv dedopévov (avoroyikd, yneako,

dvadkd péyedog)

v Swakpivelg  Srapopd dedopévev Kot TANpopopiog

v TEPLYPAQELS TN dL0SIKAGT TOPOYMYNS Kot amobNKeEVONG TANPOPOPLOY amtd TV emebepya-

olo dedopévav
v avayvepileig Ty avdykn opydvoong Tov dedopEvev Yio T d1evkoAvvon g avalnTnong
KOl EVIUEPMOGNG TOVG, TPOOTAGIAG KOl AKEPULOTNTE TOVG

v avayvopilelg 6t ot cOYYpoveS EPAPHOYESG 6TO AtadikTvo £YOVV dNUIOVPYHGEL TNV VYK

™G kabnuepvng dtayeiplong Leydov yKov dedopEVOV

Baown oporoyia: avaroyiko, ynoeloko, enelepyacio dedopévov, 6YKog dedopévamy.

Ewayoyi: Ztnv evotnta outh 0o tpoceyyioels BEpata yio T Lopen Kot TV avoyKoldTnTo

amofnKevong Kot SLoyEiPIoNG TV OESOUEVOV GE YNOLOKN LOpON.
Yopeavo kot pe debveic exbéoeig omme avti g ITU Telecom World Bpiokopacte ot péomn
[ ynoeakng exavactaong. [epiocotepot amd dHo 6Tovg Tpelg avlpdmovg 6ToV KOGHO TAEOV
&yel padi tov pio kit vroloylotiky cvokevn. H eEEMEn dev otapotd ekel apov Non €xet
apyioetl va aglomoteitar To Awadiktvo ko yuo ta avtikeipeva (Internet of Things) yevikdtepa. H
ynowkn texvoroyio aArdlet Tig emtyelpnoels, T SNpdcLo S10iknoT Kot TovG TPOTOVS e TOVG
omoiovg o1 AvBp®TOL EMKOIVMEVOLY Kot OAANAETIOPOUY PETAED TOVG.

Ag BopnBovpe 611 ot TAemiKovevieg Eexivnooy Oyl amd Tov Yneuakd oAAG amd TO PUOIKO —
OVOAOYIKO KOGHO LE OTAG GTLLOTO. KO TOAEG KOl TEAEIEG TNG TNAEYPAPIOG TOV TTOV YN PLUKES
and ™ evomn ToVG. Ao EEKIVGOVLE AOUTOV 0O TNV apYN LE OKOTO VO KOTAVONGETE TIG BepeMd-
Mg oTEG EVvvoleg Ko T onpacio Toug ot dayelplon dedoUEVOV Kot TANPOPOPIDV.

1.1 Avoroyikd Kol yn@uokd coeTipoTo.
O mpaypatikog kdopog ivorl avaloykds oAld o kéopog Tv vroloyiotav Kot g [TAnpo-
QOPIKNG elvar YyneLaKoc.
Avaroywko péyeBog ovopdleton Eva puéyebog mov pmopel va Tapel OTOWONTOTE TIUN o€ pia
TEPLOYN TLLDV.
[Na mopddetypa, avaloyicd peyédn eivar: 4 taydTnTa evog ovtokiviton, n Beppokpoaio Vo
dwportiov, 10 Papog evog avBpwmon, To DYog eVog 0EVIpoD.
® Katd v enttdyvvon evog avtokivitov ard 0 yAp/dpa (apykn tovtnre) oe 100 g/
dpa (telky TodTNTO), 1) TOXOTNTA TOL AOUPAvVEL ONeC TIG EVOLApETES TYLES (Gmelpo TTAN-
Bog TIH@V).
® H otdfun tov vdpapydpov mov Ppicketon péoa oto OeppdpeTpo (avoroyiky cuokev),
TOIPVEL OAEC TIG EVOLAUETES TILEG, Y10 VO, OTEIKOVIGEL TEAIKE TV TpEYovca Beprokpacio
0V dwpatiov.

[10]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

Taybmta v (Km/h)

vongir u (Xm/h)

cbB885855888

Ch _seale £5

AL CAL LR

n BENNZosHEES

| A8 b A

Ynoewxo péyedog ovopdaletar to péyebog mov Pmopel vo mAPEL GUYKEKPIUEVEG (S10KPITES)
TEG o€ Pio TEPLOYN] TILDV.

® atd T Sidpreln evOC aymVO UTACKET, £vag Taiktng pmopel va kavel 1, 2, 3,4 1 5 «@d-
ovA» (KaBopiopévo TAB0¢ SloKpLtmv TILOV)
® GTNV AVOAOYIKT KAMUOKO Ol GUVIETAYUEVEG LETAPAAAOVTOL KATE TPOTO GLVEYT], EVAD GTNV
Yok KA 01 GUVTETAYUEVEG HETARGALOVTOL KATA TPOTO SLOKPLTO.
Emopévag, n pétpnon g Ting eVOg YopuKTNPLOTIKOD PTOPEL VA YIVETAL 6 AVAAOYIKT (G-
veyn) M ynewr (Stokpier) KApaKo.

Wnpiakry Khipaka Avahoyikr] Khipaka

O
2Dyrpion ynelokng kol avesoYIKNG KAIaKAS
Avadwko péyeBog eivar Eva ynewkd péyeBog mov pmopel va napet povo 6vo (2) dtokpitég
TYEG.
® 1 Aoykn mpdTocn «onuepa Bpéyewy umopel va givar onong (TRUE) av mpdypatt Bpéyet
N yevdng (FALSE) av dev Ppéyet
® 1 KoTdoTOoT EVOG AaUTTPO Uropet va etvar avappévog (ON) 1 ofnotdg (OFF)
® 1) KOTAOTOON £VOG StakdmTN Pmopel va etval avotkTog 1) KAELGTOG

— - —~ T

/9 %
. | 0 o 1

1.2 Agdopéva ko [TAnpogopieg

Ta dedopéva Kot ot mAnpogopieg ival amapaitnteg o€ OAOVG TOVG TOHES TG avBpdOTIVIG
oKkéYNG Kol oe OAOVG TOVG TOUElG TG avBpdTvng Tpaéng. Me T ¥pion TV VTOAOYIGTIK®OV
OLOTNUATOV KOl TOV ALOIKTOOV GNUEPA £XOVUE TN OVVATOTNTO VO EYOVUE EYKALPO., EYKVPES
Kol e peYaAn axpifeio mAnpoeopiec mov ypelalOUAOTE Y10 VO, EMAVOVIE TPOPANLOTO KoL VoL
AopBdvovpe KaADTEPES ATOPACELG.
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B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

Ot 300 ovtég MOAD onuavtikég évvoleg tov ogdopévov (data) kol g TAnpoopiag
(information) ypncLOTOIOVVTOL GUYVE GTNV TANPOPOPIKT OPOL TEPAGTIOG OYKOC ESOUEVOV
TOPAYETOL KON UEPVE Kot TOPEAANAC OKOUT LEYAADTEPOC OPIOLOG TANPOPOPLDV EIVOL OTOPO-
NTEG Yo, TOV KAOe avBpwmo..

;i_g?i{:t
P ™7 SR
oy 3 1S

2tov axdlovbo mivakae, Oa deig kot Bo ovykpivelrs Tig 000 Evvoieg kot Bo okepTelc -OTWwG eiyes
uober oy I” Topvaoiov- 0T kot 01 TANPOPOPIES WG OTOTEAETUO. THG ERECEPYATIOS OEOOUEVMY,
UTOPODY Vo IvaL aTH GOVEYELQ 0EOOUEVA. VIO, THV ETILVON EVOS GAAOD W0 cOVOeTOV TPOPiNUaTOS
KoL THY TOPAywyH GALWY TANpopopiav.

Agdopéva ITAnpogopia

Agdopévo givar 0 oOuPoro pog | [ GLAAOYN, 1 OPYAV®OT], O GUGYETICUOG KOIL
GUYKEKPLEVNG EVVOLUG, EVOG OIVTL- n enekepyaoio TV dedopévav pag divovv
KELWEVOD, EVOG GTOYEIDS0VG UN- | tmy mhnpogopic.

VOLLOTOG 1] YEYOVOTOG, KMOIKOTON-
pévovu 1 0L, 10 omoio amotelel TO

Ot minpogopieg Hog HETASIOOLY KATOLOL

3 . ) ) emnpdchetn yvoon 1 pog Ponbodv va Aop-
5 OKOTEPYOOTO VAIKO OV Ppioketat | o, . , ,
2 . . Bavoupe amopdoelg, vo. Advovpe TpoPAan-
s O€ [10. TUTOTOMUEVT] LOPPT], TOV , ,
E : ’ HOTOL KOL VO OPYOVAOVOVUE KOAVTEPO TIG
N xatdAAnkn eneEepyocio TOv 5 .
, . L ; PAGTNPLOTITEG HOC.
amd tov GvBpono 1 ard avtdpoTa ] ) )
uéa, Pondhst ot YN GOGTOV O nknpO(Poplsg mov moipvovpe and T
ATOQECEDY encepyooio OE0UEVOV UTOPOVY VA PN ol-
pomotnBovv g véa dedopEva Kot Vo, SOGOVV
WG AMOTEAECLO. VEES TTANPOPOPIEC.
¢ Oupabntég evog TpMpatog ® O uéooc 6pog ¢ Paduoroyiog evodg pa-
® O1 amovoiec evog pabntm Ont etvar TAnpopopia, mov pUmopel va
E ® O Nuépec apytdv evog GYOAL- vroAoyiotel omd tovg Babpovg Tov o
= Kk0b £T0VG K60e padbnpo (dedopévar)
% ® 0 apipdc tov ayopidy karko- | ® H mepiuetpog kar 10 euPadov evog e-
3 PUIGIAOV £VOG GYOAEIOL TPaYdVOD givan TANpoopia, Tov pmopei
= vo. VToAoYloTel av dobel To pPrKog TG

® (Ot Pabuoi TV podntdv gvog
TUNHOTOG
Data givar o mAnfovrikog mg Aa- | o 6pog information, givoi déveto tov 150v

AyyhKog TlVlKT']§ AéEng d’atum Kot ONUAEVEL | gugva omd T Aattviky ASEn informare mov
opog | Yevovos, dedouévo onuoivel «dive popeii»

TAEVPEG TOV TETPAYMVOV (EG0UEVO).
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B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

EpwTtijoeis
1. Tieivor dedopéva Kot TL TANPOPOPiES;
2. Xg TL S10PEPOVY TO. AVOAOYIKG, 0TTO TO YNPLOKE 1eyEom;
3. Teprypawyrte tov kOKAO enelepynciog dedopévav

4. Adote 600 Topadeiypoto 6ed0UEVOY Kot V0 TOPASEYLOTO TANPOPOPLDY

ApacTypioTyres
1) No avagépeis mapodeiyuota omo v kadnuepivi {on yia v Topaywyn 0e00UEV®Y Kol THv
aliomoinon g TANPoYopiag aTyy XAV TPOPANUATOY KoL TH AfWH GTOPAGEDY.
2) Na yiver oo{iiTnon yia TOUEIS EQapUoYS TS TANPOPOPIKNC KO TIC CUVETEIES THC
3) Anodpynoe évay evvolodoyixo yaptn ue kevipiki évvoia v Inpopopic

4) No avagépeis tpio (3) mopodeiyuota TAnpopopLav Tov avalntds oe uia nuepo. oto A10.0i-
KTDO

BIBAIOI'PADIA-ANADOPEZX:
Aonuéxng, N., Movotaxag, I'. Yypiaxd Hlexpovika, OEAB

Momadakng ., Xatinmépne N. (2001) Baoiwxés Adeéiotnres onig THE (1.1 Asdouévo. & I[npo-
popieg) (hitp://g00.gl/Dbfiso)

ITHTEY - YAIKO I'lA EINIITAEON MEAETH
> BipMo Empopeodpevov: Baowkég As&idotnteg otig TITE
(1.1 Agdopéva & ITAnpogopieg) (2001) (http://goo.gl/4]HZ2F, http://goo.gl/Dbfiso)
> Yy. Bifhio: E@oppoyég ITAnpogopiknc-Ymoroyiotwv (2.2 H onpacia g minpogopiog
otmv kafnuepwn {on) (http://goo.gl/ekPkxw)

Yy. Bifkio - Ynoroxd Hiektpovikd (1.1 Avadoyicd & ymotoxd Hiektpovikd)
Ddotodevrpo: Avoroykod - Ynowaxo (http://goo.gl/me0QFb)

DmT0devTPO:ZVYKPION YNOLOKNS Kot avodoykng kiipacag (http://goo.gl/SBSSPB)
Dot6devTpo: Avadikd Ineio (http://goo.gl/OYETWM)
Ddotodevtpo: O kikhog eneEepyaciog Tav dedopévav (http://goo.gl/CFEWIX)

dwtodevrpo: Kokhog enelepyaociog tamv dedopévav (http://goo.gl/oSiBwC)

YV VY VYYVYVYY

DdwtodevTpo: Avalvon mocob og yoptovopicpato Tov evpa (http://goo.gl/v4O02LN)
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B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

"~

2. Avamapaotact 6£00pEVOV 6€ YNOLOKT popoer)

n

Xtoyor
Metd v pedét tov kepaiaiov Ha gicat tkavog/m vo:
v avayvepilelg 0Tt €vag o0yypovog VIToAoYloThg enebepydletal mAnpopopicg mov povtelo-
TO00VTOL [E T HOPPT SLUSIKDY Yyneimv
v ovoyvepilelg Ty avayKoloTnTo Y10, SLQOoPETIKOVS TPOTOVS OVOTUPAGTAUCNG TOV 0ptOldY
v TEPLYPAPELG TOVG TPOTOVG PUGIKNG 00ONKEVGTG TMV HEOOUEVMV
v yepilecar Kot PETATPENELS aplOUNTIKG deSOUEVA GTO SLAPOPA APLOUNTIKE GLGTALLATO
v avayvopilelg Ty avoyKotoTNTa IO CUUTNYOVE OVOTUPAeTAGTS SLASIKAY aplOpdy Kat
™ ¥pNon tov dekaeadkod GLGTHLATOG

Baown oporoyia: dvadwd ynoio, H'Y, apBuntikéd cdotmua
Ewoymyn: O nAekTpovikog DITOAOYIGTIAG EIVOL L0 YNOLOKT NAEKTPOVIKT] HNYOVI TOV EME-
Eepyaletan TAnpooplieg (eroaywyy, emelepyoaia, elaywyn, amonkevon, avaxtnoy, amooTory,
Anyn). Me évav H/Y pmopeic va:
® Jelc, aKovoels, ONUOVPYNCELS, emelepynoTeig
TANpoQopieg oe Eyypupa, EIKOVES, Bivieo, Nyo,
AOYIOTIKG, QUALQ Kot BAGELS dESOUEVOV.
® 7woifelg moryvidlo, TPOGOUOIDOE PAVOLEVO,
KOl KOTOUOTAGELS
® KGVELG VTTOAOYIGUOVE Ue aplOunTIKG dedopéva
® qmnooteilelg kKo AGPelg TAnpoopiec pécw ot-
KTO®V

Tw¢ opwe 0 VTOAOYLOTIS OVOTOPIGTA TIC TANPOPOPIES 0T UVIUN TOD 1} OTAY amobnkebovtal 1
HETOPEPOVTAL LETD EVOS SIKTDOD,

Olec o1 povadeg mov amoTeAoVV T0 VAKO ToV bToAoyioth givor duvatd va fpickovtal o€ 600,
TO TOAV, PVOIKEG KATAOTAOELS,. [0 mapddetypia o1 drakdnteg pmopel va eivat ovorytoi 1 kKAelotol
(on/off), ta tpaviictop (Muaywyol) umopohv va dyovv 1 vo unv Gyovv, i LKpT| TEPLOYN TOV
poyvntikod dickov va ivat poyvnticpév pe karevbuvon Boppds-Notog 1 Notog-Boppdc, Eva
TUALO TNG EMPAVELNG TOV OTTIKOV ioKOV VoL avakAd To em¢ 1 0L, va GTHO VO EIvVaL 68 VY-
M (High) 7 younAn (Low) otdBun. Avto éxet S14Qopo TAEOVEKTHLOTA, KUPIMG AmAITTO KO
LEeYAAN ovoyn.

Ov vToloYI6TEG PN OLEOTOLOVY TO dVAOLKG cVGTNRE. (LE fdon TO 2) Yo VO OVOTOPOoTY-
oovv TV TAnpoopia. Aéyetat Svadiko yuorti dtabétel povo dvo ymeio (0 1 1). H otoryeiddng
avt popen mAnpogopiag (0 1 1) ovopdletor dvaduko yneio 1 bit (binary digit).
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B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

O, ta. dedopéva Tov ypnaiomoi0dVIal 0o T0VS DTOAOYITTES OTOONKEDOVTOL GE KWIIKOTO1-
nuéevy popey. Kabe apyeio mov amobnxeoels, kabe sikova mov onuiovpyels, kabe Anyn omo to
Awadirrvo, eivar amhms éve, avvoro amo bits. Eivar moAd onuavtixo vo, yvawpileig tov 1pomo wov
amodnrevovror oAo. avta ta. bits, yiori exnpedler o uéyedog Tov ywpov mov Ba ypnoyorocovy
T0. OEOOUEVQ, TO YPOVO TO YPELGLETAL YIOL VO, GTAAODY UECW OIKTOOV 1] TV TOIOTHTO. TOVD OPYELOD
gov. Mropei vo. Exeis axobael ekppaoeis omwg: "24-bit fabog ypawuarog”, "128-bit kpvmroypa-
onon", "32-bit dicvBvvon IP", "8-bit ASCII". Korovodvrog tov polo twv bits, Bo. cov dobel n
OVVATOTHTO. VO, OVOYVWPILEIS TOGO YWPO XPELGLETOL UI0. EIKOVO TPOYUOTIKOD YPOUOTOS, TOGO
O0DOKOAO EIVAL VO OTAOEL EVOG KWOIKOG, TS KAOE vIToloyioths a1o A10.0IKTvo UTOPEL VoL ExEl Ho-
VOOIKO QVaYVWPLOTIKO, TG O EVO. KELUEVO UTOPODUE VO, YPHOUOTOHTOVUE YOPOKTHPES KOL OO
aAro. aApafnto extog oo To AyyAiKo.

Muo opdda tov 8 bit, 0 vroloyiotig T dwyelpiletal g po evotTa, M oroio, ovoudaleTat
byte. Anotehei v apéomg o ovvOeTn Lopen amobnkevong kot eneéepyaciog SEO0UEVOV HETH
70 bit KoL TV o cVVNBIGHEVN PoVEAdH PETPNONG TNE XOPNTIKOTNTAS OAMV TOV VTOAOYIOTMV.
oo eivai to. moAarmidoio tov Byte;

Mio Aéén (word) eivon o preyadvtepn opdda omd bit mov pmopet va ypnoyloromdei and Eva
VIOAOYIOTN G€ éva LOVO KUKAO Agttovpyiag Tov. To pikog g dgv eivat otafepod, adrd e&aptd-
To and oo byte pmopel va dtayetpiletat tavtodypova 1 Kevipikn povada eneéepyociog. Ot ka-
ToOPNTEG TV eneepyootdv Exovv péyebog pia AéEn. Ot mpdTtol violoyiotég Tomov PC giyov
pnkog AéEng 2 byte (16 bits), evéd o1 G0Yypovol vIToAoYIGTES Exovv pKkog AéEng 8 bytes (64 bits).

bit

—_—
10/0]1/1/0f1]0]1]
Byte (8-bits)

01]1joj1jofoj1f1jof1jof1]1]o]1]
— -

N
word (16-bits, 2 bytes)

ApaocTyproTyres
1) Xpnowororwviag 1o pabnoioxo avureiuevo Binary numbers ardvince oto aviiotoryo
0bAA0 epyaciag (hitps://200.2l/C5Klrz, http://g00.gl/SUXc72). Ilpoordbnae vo, dnuiovp-
YOEIS [UE TV OUGOA GOV KATL avTioTolyo ato Scratch.

| o = |
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B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

2.1 AprOunTiké Xvomipata

ApOpuNTIKO sveTNUE 1| 6VGTNNE apiBunong civol éva cUVOLO 0O KAVOVES Y10l TNV OVO-
pooio kot ypoen apfumv, dote vo aviiotoryifetar a&lo katd tpomo povadikd o€ axorovdieg
ynoimv. Ze OA0 Ta GUYYpova GLGTHHOTO apiBpnong 1 agio Tov kabe yneiov e&aptdror amd
Béom mov €yet péca otov apBud (Peotokd evoTnua, https://goo.gl/Z5s38x).

® H 14&n tov yneilov otoug dekadikodg akepaiovg ivol (and ta de&id Tpog Ta aploTepd)
LOVAdEG, OEKAdES, EKUTOVTAOES KAT.

® [ dvadkolg akepaiovg eivat (amd Ta de&1d TPog Ta APLoTEPE) LOVADES, SVAJES, TETPA-
de¢, OKTAOEG KAT.

100,000 10,000 1,000 100 10 1 32 16 8 4 2 1

. 10° 10° 10’ 10* 10' 10° " 2 2 2 7 2 2@
"N 6 5 l 3 2 1 [N 1 0 1 0 1 0
Sumagn Fehage Fowmogn Tredagt Seorddgl  Festage PREREGL (P FNa (TR eaangs. DOLE

To ynoio pe ) peyarvtepn téén otov aplBpd Adyetar yneio péyoTng CNUAVTIKOTNTOS
(most significant digit). Xtovc dvadikovg apiBpovg Aéyetor dvadIKé Yneio péyreTng oNuo-
vrikétnTog (most significant bit, MSB). Avrtictoya to ynoeio pe ™ pikpdtepn taén Aéyeton
ynoio ehayotns onpavrikotntag (least significant digit/bit, LSB).

1lofalofofilofa

|Most significant bit| |Least siqnific-ant bitl

Tt onuaiver o apifuog 111; EEaptdton and ™ paon tov cvetmpatog apifunong mov ypnot-
pomotovpe. Baon ovopdletat 1o péyioto minbog tov povadikdv yneiov (cupmeptiapfovops-
vov Kot Tov 0) mov éva cvuoTnua apiBunong ypnoiponotel.
® H Bdon tov dekadikod cuothpatog eivat to 10 mov onpaivet 0tL Egovpie déka yneio (and
10 0 £é0G ko1 10 9).

® To duadikd cuoTL ExEL PACT TO 2 KL Y10 TNV AVATAPAGTOCT TV APLOLOV YPNCULOTOL-
ovvtal o 6vo ynoeia 0 ko 1.

® To oKkTad1Kd GVGTNHA £)EL PAon To 8 Kol Yo TV AVOmaPAcTICT] TV OPIOUMY XPNOLLO-
ToovvTol To. okt yneia 0, 1,2, 3,4, 5, 6 ko 7.

® To dekoe&adikd cvotnua £xel Baon to 16 Kot yio v avamapdotoon Tov aplBpdy ypnot-
pomotovvtan To dekaést ynoia 0, 1,2, 3,4,5,6,7,8,9, A, B, C, D, E ko F.
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B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

v To dovouo evog avathuarog apiQunons mpoépyetal amo tov apliuo v Yneiwyv mov ypHoi-
LLOTCOLEL Y10 TV TOPATTACH TV 0pIOUdY

v H faon kabe ovotiuarog eivar kata 1 ueyolotepn tov ueyalvtepov Wneiov Tov cOOTHUATOS

v Av 1 faon tov ovotipoTog var HeYoADTEPY OO TO OEKO. TOTE YPHOILOTOIODVTIOL TO. YPCLYUOTO.

A,B,C,D,E,F,... yio.tqv avamopaoracy twv arotyeiov 10,11,12,13,14,15,... Tov apiBuntikod
OVOTHUATOS

Enedn] ta mepiocodtepo ynoeia Tov cuotnpdtov apibpnong sivat kowvd, onidvooue  fdaon
TOV GLOTNNATOG KABE aptBLoD pe éva deiktn petd Tov apldpd, o onoiog ypdeetol péca o€ ma-
pevbécelg, my. (10000), (2713), (86255),,. Otav dev avaypdpetarn fdon, evvoeitar to 10.

Emopévmg n axorovbio yneiov 111:

(111),, = 1x100 + 1x10 + 1x1 = 111 (Sexadikd cvoTNHA)
¢ (111),= Ix4 + Ix2 + 1x1 = (7),, (dvadik6 cvoTHA)

® (I11)= 1x64 + 1x8 + 1x1= (73),, (0KTO6IKO GVOTNHA)
® (I111),,=1x256 + 1x16 + Ix1 = (273),, (dexaeaducd choTua)
3 2 1 0 Biom ymgios 4 3 2 1 0 Biom ymgiow
8 6 9 4 1 0 0 1 0
| 4x10°= 4 | 0x2'= 0
9x10'= 90 L 1x2'= 1
6x10'= 600 I — Py 0
8x10°= 8000 0x2= 0
8654 1x2= 16
18
3 2 1 (1] Béon yagiow 3 2 1 0 Biam yagiow
7 2 6 4 F A 3 8
|_4xs'= 4 |_le6‘= 8
6xB'= 48 L 3x16'= 48
2x8'= 128 L Ax16'= 2560
Tx8'= 3584 Fx 16'= 61440
3764 64056

"Evog ap1Bpog ekppacpuévog o faon r umopei vo petatpamnet oe dekadikd, mollamiacialo-
VTOG KGBe GLUVTELEGTY LE TV avTiGTOLYN GUVALLT TOL T KoL TPOGHETOVTAG TA EXUEPOVS YIVOLEVA.
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B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

ApacTyploTntes

1) Xpnowonoiwvias tov oliniemidpootixe uetotpoméo, (Base 2 converter, http://g00.gl/
EYpN7g), mpoormaOnoe va petotpéyels évay dexadixo optbuo oe ovodiko. Emélete évav apif-
U0 1iKpOTEPO om0 61 (T.y. Tov apiBud tov ariTIod oov, TV HAKio EVOS PIlov, TV HUEPO. TOV
Unva Tov yevwiOnkeg), unoévioe 0Ao to, SVOOKG Wneia Kot oty oVVEYELD, CEKIVIOE UE TO Opl-
atepo ynpio MSB, doxiudlovrag av Qo mpémet vo. eivou unoév i éva. lpoomabnoe va Ppeig o
1EBodo yio. ty petazpori Tov apiBuod ywpic mollés dokiuEs kot 2ady.. Iloiog sivar o ueyal.v-
TEPOG KO TOI0G 0 UIKPOTEPOS OPLOUOS TTOV UTOPELS VO UETOTPEWELS,

2.2 Meratpomi] faong aprOpov

Meratponn a6 To 0eKOKO cVGTNNO apidunons 670 dvadikéd

[Ma ™ petatpomr| evog aplBpov amd o dekadikd cvoTna apifpunong oto dLadKO EPUPUO-
Covpe oV TOPAKATO 0AYOPIOLLO.

ao. Awpodpe Tov apytkd aptipo pe to 2

B. Znpetmvovpie To vTOAOUTO Kot Srapovue To TNAiko ThAL pe To 2.

y. Emavodapfdvoope to fripa (B) yia 660 10 axépato aniiko eivar peyoldrepo amd to 0 (1
UEXPL TO aképato TnAiko va yivel 0)

3. O dvadkdg apBrodg amoteleitol omd T0 VIOAOUTO TOV SLPECEDV EEKIVOVTOG 0T TO
televtaio (MSB) kat katarfyovtag oto Tpdto (LSB).

Aupodpe ocvveydg tov aplfpd oto deKdIKo

, . . 232

ovotnuo apiBunong (m.y. 23) pe 1o dHo péypt to U1l 2

aképato TNAiko va yivel 0. i 1 }? 2
23:2-> [Iyhixo 11, Yrolowwo 1 -> (uovadeg) - mr

}ZF
LsB o1 %
11/ 10

11:2-> IIyliko 5, Yrorowmo 1 -> (dvadeg)

5:2-> IInkixo 2, Yrorowmo 1 -> (tetpadeg)

2:2-> IInlixo 1, Yroloimo 0 -> (oxtddeg) : {

1:2-> [Iykixo 0, Yrolowwo 1 -> (dexaeladeg) - LSB MSB
MSB

YymrotiCoovpe tov dvadikd aplBpd yphoovtag to
vrorowma amd to T€Aog mpog T apyf. O apBpde
(23),, avrtiotoryei otov aptduo (10111),

H petotponn and 10 dekadikd cVGTNHA 68 CVGTNHO He fdon 1 yiveTar e Tapodpoto tpomo,
Stupdvtag pe to r ovti pe o 2.

Oxtaodkoi ko dekaetadikoi apiOpoi

Ot dvadikoi apBpol £xovv 10 uetovéxtHua 6TL KATUAAUPAVOVLY TOAD YDPO GE GYECN LE TNV
TOGOTNTO TANPOPOPLOV TOV HETOPEPOLV, KAOME 1) VOTAPACTAGT] TOVG OoLTEL PHEYGAO op1Opd
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B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

YNOIOV (TPEIg e TECTEPIC POPES TEPIOTOTEPD, WHPIA. OTO TOVS 1G00DVOLOVS OeKadKoDS). Ot de-
Kool aptBpoi eivar mo nePleKTIKol, aAAG GVGKOAN LETUTPEMOVTAL GE GVLOSIKOVC.

Muo cupfiBactikn Abon amoteAolv o1 0KTEdIKOT Kat ot dekaebadikoi apiOpoi - o1 omoiot
YPNOYOTOIOVVTOL GUYVE Y10, TV TOPACTAGT) SLASIKAOV opBUdV - Kabdg drabéTovy o TAEOVE-
KTNROTA TG 6OVTOUNG avVOTOPAoTOONS KO TNG E0KOANG HETATPOMNG TOVS 6 HVAOIKOVG.

T'a wapaderyuo. o apibuog (1111111111111111), (16 yneia), avuotoryel otov oktadiko
(177777), (6 ynoia) koa atov dexaeiaoikd (FFFF), (4 ynpia).

Eneion 2°=8 kou 2*=16, yio. TV avanopdotacn evog okTadikod yneiov ypeialovial To ToAD
Tpia Svadikd ymoia (8 dvvaroi covovaouol Twv 3 yneiwy), Eve Y10 TNV OVOTOPECTACT) EVOS
dekoe&adkov yneiov ypetdlovtal To ToAD Té€aoepa dLadikd ynoia (16 dvvaroi covovoool Twv

4 ympiov).
Metatpont] dekaeladikov aplOpov 6€ dvadLKO KUl AVTIGTPOPA.

Iivaxog avrigroyiog

Aek0eEao1KO TeTpada dvodK®OVY Aegk0eEao1KO TeTpada dvodK®OVY
¥noio yneinv) ¥noio ynoeinv)
0 0000 8 1000
1 0001 9 1001
2 0010 A 1010
3 0011 B 1011
4 0100 C 1100
5 0101 D 1101
6 0110 E 1110
7 0111 F 1111

H petatpom evoc dexae&adikod apBpod oe dvadikd yivetor pe ) petatponr| kabe dekoe-
Eaducov ymeiov 6to avtioTtoryo dvadikod, ypnotLomoldvtag téccepa dSvadikd yneia (bit). H pe-
TOTPONN 0w TO SLASIKO 6TO deKAEEASIKO GUOTNLA YIVETAL [IE TNV ORAO0TOIN 1) TOV dVUSLKAOV
YNeiov 6€ opades TV TEGoapmv bit, apyiloviog amd To yneio EAGYIGTNG ONUAVTIKOTNTOS
(LSB) kou petorpémovrag ke opdda o £vo dekaeadikd ynoeio.

1 I I I 101100110101 (binary)
0100 1111 1101 0111 B 3 5 (hex)

O1 dexoelooucoi apiuoi Eyovy 10 TAEOVEKTNUA OTL 000 OeK0ELAOIKE WHPIO. AVTLOTOLYODY
o€ okt bit n g éva byte. I'ia. t0 A0yo avTo YpNOoILOTOI00VTOL GUYVOTEPO GE GYEGN UE TOVG
0KTa01K00S ap161LoDg
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Epowrtijoeis
1. Tieivon opBunticd cvetua;
2. Mag petatpénovpe Evoy aplipd amnd to dekadikd 6To SVadIKd GVGTNUA,
3. Mag petatpénovpe Evoy aplipd amnd to Suadikd 6T0 dEKOIIKO GUGTN LA,

4. TimheovékTnpa £YEL T (PO TOL deKAEEASIKOD GVOTNILOTOC,

ApaotyproTyreg
1) Xpnoworoiwviog to pabnoiaxo avixeiuevo Pwtodevipo: Metatpomi] omo o Je-
K001K0 010 dvadikd adatnue. (hitp://goo.gl/Expkiy), Qo siodyeis évov omoiovonmote
ap1Oud [omd 0 éwg 255] xou Oa moparorovBnaels v mpooouoiwan e oladIKoeIOS
HeToTpomns tov. IlpoomaOnoe vo. Teprypayels Tig 0vo uedodons mov ypnoiomolst y
EPaPUOYI].

2) Na mepiypOweis kol vo. GOYKPIVEIS — O€ GOVEPYATIO. IUE THV OUAI0 0OV - TIG OlOPOPETIKES
OITIUES KOTAOTATEIS Y10, TV WHPLOKY 0moBNKevan o€ YvOIKG UEGO. (TT.). OV Eva. HAEKTPIKO
KOKAwua Exel Taon 1 Oyi, av N katedBoven Tov poyvntikod mediov eivar Boppdg - Notog 7
Notog - Boppd, ov éva kOua. 0voKAGTOL OTOY TPOOTIMTEL O€ ULO, ETIPAVEL 1 OxL). Avali-
moe TAnpopopics otov cvvdeouo (hitp.//g0o.gl/oqF217)

3) Oa petorpéyels apiduods o€ SLoPoPETIKG aPIOUNTIKG TOTTHUOTO. XPHOUOTOLOVTOS
a. ovvaptioeig vroloyiotikod poilov (my. BIN2DEC, HEX2BIN, ...)
(https.//g00.gl/SulL7A4)
b. dwdpaoctire moryviow (z.y. Cisco Binary Game, Hex Game)
(http.//g00.gl/POSeSc, hitp://g00.gl/V4xzt5)

c. online petatporeic (wy. hitp://goo.gl/EYpN7g, http://goo.gl/SYLEHD,
http.//g00.gl/ZDOB1w, http://goo.gl/Expkjv)
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[22]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

IIHTEX - YAIKO I'lTA EININIAEON MEAETH
> Zy. Biphio: Baowég Apyég Pnooxng Texvoroyiog (1.2 Avarapd-
otaon Agdopévav, 1.3 AplBpuntikd XvotipoTa)

> Computer Science Field Guide (5.1, 5.2, 5.4), University of Canterbury, New Zealand
(http://g00.gl/zZ0Cb74)

> CSunplugged-Avadicoi apBpoi (http://goo.gl/vFHOF7)

> Mabfnouokd avtikeipevo: AMNAETISpaoTikOg petatponéag Baong 2 (Base 2 converter)
(http://goo.gl/EYpN7g)

> Mofnooxo avrikeipevo: AMAniemdpaotikdc petatponéag Bdong 16 (Base 16 converter)
(http://goo.gl/SYLEHD)

> Dotddevipo: Avorapdotaot apBumv pe dvadikd ynoeia (http://goo.gl/MUY 8E4)

> Awdpoaotikn Tlapovsiaon: Pwtddevipo-AToONKELTIKA HECH YNEOIKOV OESOUEVOV
(http://goo.gl/S9FPIS)

> MoyvmTikn €yypoen Tov yneokov dedopévov otov okinpod dioko (amd A.E.AY.Y)
(http://goo.gl/B3BPV2)
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B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

3. Avarapdotacn aAQaplOunTIK®OV YopuKTpOV Kol aptOpov

X1oy)01
Metd v pelétn tov keporaiov Ha eioan tkavog/n va
v avayvepilelg Ty avaykotdTnTo Kot T 6NHacio TG KOOKoToinoTg YoepoKTpOY
v ovykpivelg ta yapaktnplotikd Tov kodtka ASCII kot tov kmdika UNICODE
v avayvopilelg i duvatdtnteg aviyvevong Kot dtoplmong ceaANITOV KoTd T HETAd0oon
dvadkng mAnpogopiog
v avayvepilelg 61t o kddkag Unicode emtpénel v eneéepyacia, Ty anodiKevon Kot
LETAPOPE KEYEVOL, aveEAPTNTO TEYVOLOYIOG KOl UGIKNG YADOGOG
v OVOQEPELG TO TAEOVEKTILLOTO, KO TOL LLELOVEKTHLLOTOL TG CVUTIESNG OEOOUEVMV
v e€nyeig Toug Adyoug cupmicong SedoUEVOVY KaL EKOETELG ETYEPTLLOTA YIOL THV EMAEYOLEN
oupmieon
v UETOTPEMELS AKEPAIOVS AT TO dEKASGIKO GTO OVUSIKO GVGTNLO,
v €KTEAEIG 6TO dLASIKO GVGTNUO OTAEG TPAEELG LETAED oKEPAiOV
v &€nyeig Toug AOYoug ¥pnong TG OVOTOPACTAGTG CUUTANPOUOTOG MG TPOG 2 GTOVG TPO-
OMUAGHEVOVG OKEPATOVG
v OVOQEPELS TEPLOPIOLOVE Y10l TV OVOTOPEGTAGT) APLOUNTIKOV TILMY GTOVS VTOAOYIGTES
Boowi) oporoyio: kodukonompévo GHVOAO YOPUKTIP®V, KOOIKOTOINGN YOPUKTIPOV, K®-
dwcag ASCII, kodkag UNICODE, cuunieon dedopévov yopls andAEln, cOUTIEST ded0UEVOV
LLE OmOAEWL, TOPAGTACT] CUUTANPOUOTOG O TPOG 2, VIEPYEIALOT).
Ewayoy: Zmv evotnta avt mapovctdovtat ot o d1adedopévol TpOmol KmOIKomoinomg
YOPOUKTNPOV KO AVOTOPACTACNG OKEPUIMY OPIOLLMOY GTOVG NAEKTPOVIKOVG VIOAOYIOTEG.

LpooraOnoe va. LeTpoels TOO0, OLOPOPETIKG. YpOuuaTa (kepaltaio, mela), apiBuois kot
obupola Bo umopodoes va. E1GYELS e EVO TPOYPOULO. ETEEEPYATIOG KEWEVOD YPHOLUOTOIW-
VTOG T0 TANKTPOAGYI0 TOV vITOLoYIaTH Gov. MV Cexdoels va vmoloyioels Ao ta. abufola mov
uoipalovrar kamoio wAnktpa. Oda ta ypoupore (o, 4, k, M, ...), ot apiBuoi (0,1,2,3, ...) 1o
aoufolo (# |, @, ...) eivor yapoxtipes.

Iloo0. dvadika yneia (bit) ypeialeoar yLo vo. avamopaoTHOELS 0A0DS TOVS YOPAKTHPES TOD
UETPNOES OTO TANKTPOAOYIO;

Av mpocbéaeis kar to, lativikd ypauuote. (kepalaio, meld) Ti TOPOTHPELS,
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3.1 Kodwkomoinon yopaxtipmv

Ot Aé€gig Kot ot Opaoels o€ éva Keipevo, ONpovpyodvtal amd yapoktipec. Ot YopaKTipeg
opadomolovvTal o cVvoAa yapakTipwv (character sets 1 repertoires). Evo covolo yopo-
KTHPOV UTOopel va. TEPIAOUPAVEL AAPANTIKOVS YOpaKkTHPES, opBlovs kot dAla cvppora. Eva
oOVOLO YOPOKTNPWV AEYETAL KOOIKOTOUUEVO GUVOAD YOPUKTPOV OTOV KGOE YapaKTHpOC
avtiotoryiletat o éva cuykekpyévo optBpd mov kaieitor code point. H iy tov code point,
AVTITPOSOTEVEL TN BEOT TOV YOPAKTIPO GTO KOSIKOTOUMUEVO GOVOAO YOPAKTPDV.

Lo wapaderyua,

® 510 KwikoTouUEVO obvvolo yapoxtipwv ASCII, o yopoktipag mov avomapioTd 10 KEPa-

Aaio ypaupa "A" oto lativiko aledpnro, umopel va aretkoviatel otov opifud 65(dexodr-
K0 avotnue apiBunong) n 41 (dexoeladixo abarnua apibunong).

® 570 KWIKOTOIUEVO abvolo yopoxtipwv Unicode, to code point yia 10 yopaxtipa a

elvar 225 (dexoouco obvarnuo opiBunong), n E1 (dexocladxo odornuo apiBunong).

To kodkomompéva cOVOLL YOPUKTHP®Y, HEPIKEG POPES AVAPEPOVTUL MG KOOIKOGELIDES
(code pages).

H xodkomoinon yopoktipov (character encoding) sivar 1o kiewdl mov petatpénet to
code points 6g SVASIKT LOPET] Y10, VO ATOONKEVTOVV GE £vOV VITOAOYIGTH 1 VA LETAO000DV.

Emopévag ta péoa kot 01 GLGKELEG 16000V, 6050V, ATOONKEVONG KL EXIKOVOVING LETAPE-
povv, amobnievouvy kat xeipilovior 0edopEVH KEWEVOD VIO TN LOPQT EVOG KOIKA YOPOKTPOV
nov anetkovilel kabe yapaktipa og Evav povadikd aplBuod (code point). H kwdikomoinon peta-
TPEMEL QLTOVG TOVG APLOLOVS G GVLAJIKT LOPET, DOTE KABE YOpUKTHPOS VO avTIoTOLYIETOL OE
pia Lovadikn opopeTir akoAovBio duadikdv yneinv (cepiég ano bytes).

ASCIl encoding

Arial

Codepoint

Encoding .

01000001

Decimal: 65

Hew: 41

Unicode

uTE-8:
21000001
Codepoint
L Latin Capital A

Code: U+0041

UTF.32:
01000001 HO00CO00 HOHOCO HOOOCHON

Ot o 5100ed0LEVOL KDIKES YL TNV AVATOPAGTOCT XOpaKkTipmV eivat ot kMdukeg ASCIL
ka1 UNICODE.
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3.1.1 Kodwxag yapaxtijpov ASCII

O kddwog ASCII (American Standard Code for Information Interchange, Apgpikavi-
Kk6¢ Mpétvmog Kddwkag Yo Avrarhayi) IIAnpogopiav) eivar éva kmdikomompévo chvoro
YOPUKTNPOV TOV AATVIKOD oA@apnTov. Avantdybnke ot dekaetio tov 1960 omd Tov Apepikd-
viko Opyaviopod Ipotvmonoinong, Oote vo EMTPETEL GE YNPLOKEG CLOKEVES VOL EMIKOLVMOVOVV
peta&d Toug ko va eneepyalovral, va amofnkebovv kot va petadidovy TAnpopopieg oyeTikég
LLE XOPOKTTPES.

Apyicd otov kaddika ASCII ypnoporotodvray 7 bit yio tv kwdikomoinom Tov YopaKTipmV
ko To 80 bit yio Edeyyo opBdTTAG KOTh TN peTapopd otoryeiwy. To bit avtd ovopdotnke yneio
wotipiog (parity bit). To anotéleopa Ntav va enttpénel v anctkdvion 128 (27) dwapopetikdv
YOPUKTNPOV. e kaOe yapaktnpa aviiotoyiletat évag povadikog apBpog amd to 0 £og to 127.

0-31 YOPOKTAPES EAEYYOL (U1 EKTUTOGLOL)

32-63 apiOpuoi, kevo, onueio otiéng, copfora Tpatemv

64 - 95 KEQAALQ AOTIVIKG YpappaTe Kot £101ké cOUBOAN

96 - 127 nel 6 AMTVIKG Ypaupoto Kot €101K6 cOUBoAa
Decimal Hex Char Decimal Hex Char |Decimal Hex Char |Decimal Hex Char
o 0 A 32 20 [SPACE 64 40 @ 96 60 *
1 1 33 21 1 65 41 A 97 61 a
2 2 34 22 ’ 66 42 B 98 62 b
3 3 { M 35 23 # &7 43 [ 99 63 c
4 4 [END OF TRANSMISSION] 36 24 5 68 44 [+] 100 64 d
5 5 a7 25 % 69 a5 E 101 65 e
6 (] 38 26 & 70 46 F 102 66 f
7 7 39 27 ” 71 47 G 103 67 ]
8 8 40 28 { 72 48 H 104 68 h
L} 9 41 29 ] 73 49 1 105 69 i
10 A 42 2h " 74 an 1 106 64 i
11 B 43 2B + 75 48 K 107 6B k
12 c a4 2C . 76 ac L 108 6C I
13 D 45 2D - 77 4D ™M 109 6D m
14 E 46 2E . 78 4E N 110 6E n
15 F 47 2F ! 79 4F o 111 6F o
16 10 48 30 o 80 50 P 112 70 (]
17 1 49 31 1 81 51 Q 113 71 q
18 12 50 32 2 82 52 R 114 72 r
19 13 51 33 3 83 o 5 115 13 5
20 14 52 34 a4 84 54 T 116 74 t
21 15 53 35 5 85 55 u 117 715 u
22 16 54 36 6 86 36 v 118 76 v
23 17 55 37 7 a7 57 w 119 77 w
24 18 56 38 8 88 58 X 120 78 x
25 19 57 39 9 89 59 Y 121 79 ¥
26 1A 58 3A : a0 SA z 122 TA z
27 1B 59 3B H 91 SB [ 123 7B {
28 1C 0 3C < 92 5C 124 7C |
29 iD 61 b = 93 5D 1 125 D }
30 1E 62 3E = a4 SE i 126 TE -
31 1F 63 3F [4 95 SF — 127 TF [DEL]

H E L L 0
ASCII (dekadikog) 72 69 76 76 79
Auadikn
: 1001000 | 1000101 | 1001100 | 1001100 | 1001111
ATTEIKOVION

Inuovtikd petovéktnpa tov koowko ASCII eivar 6T dev givan duvatn 1 avorapdoTacT yo-
POKTNP®V GALoV adpafnTov ektdc omd To AoTvikd. 'l avtd 0 AdYo ypnoipomomdnke Kot 1o
0yd00 bit yuo TV K®SKOTOINoN YOPUKTIP®V KOl ONHovpyNOnKay ETEKTAGELS TOV KMOOUKA.
‘Etot éywve duvorn n avomapdotaon 128 emmhéov yopaktipov (28=256), mov ypnoyomotidn-
Kov amd k6Oe yOpa yuo TNV ovomopaoTaon YPUUUATOY Tov ToTKoD aApapntov, Kobdg kot
GALOV yapakTAPOV (.Y, LoONUOTIKGE cOUPOA).
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ApacTypioTyres

1) Avolntnoe — o€ ovvepyasio ue TNV OUGOG. GOV - TAPOPOPIES VL0, TNV OLKOYEVELD, TPOTOTTWY
IS0 8859 ko1 11 Kwdikooelides Twv Windows (m.y. hitps://eoo.gl/LLgPvT, hittps://goo.
gl/mIMzxs). HepinynBeive arov Hlivaxa ASCI/kwdikoceiides (http://goo.gl/DDvhgy).

2) Avalitnoe kou ypnowomoince online uetatporeic (wy. Ascii Text to Binary Converter,
http://go0.gl/P4VHht). Avtollacre e GAAeS OuGdES aOVIOUO UVOIOTO.

3) To va dwaxpivers o akpapiBuntird dedouéva. omo to. apiBuntixa, Go meipouatioTeic m.y.
oto excel ue t ovovéptnon TEXT (1t kavoov ot ovvoptioeis CODE kor CHAR;)

4) Avayvapion kor 010pOwon ocpoludtwy kot Ty axodNKevon i UETAdoaH SVOOIKNS TANPO-
popiag péow mwoaryviorod (hitp.//go0.gl/GYnPje, http.//goo.gl/CdjJJI)

3.1.2 Kadwas yapaxtijpewv UNICODE

U\

WNCODe

O kmdwkag Unicode &ival éva mayKoGHI0 60VOLO (OPOKTI-
pov (universal character set), oni. é&va d1ebvég npdTumo TOL TOL-
PEYEL T SLVATOTNTA KMIKOTOINONG OAWMV TOV YOPUKTHP®V TOV
ONUAVTIKOTEPOV YAMGGMY TOV KOGLOV. ATOGKOTEL Va. givat éval
VIEPOHVOLO OA®V TV GAADOV KOOIKOTOMMOEWY GUVOAMV YOP0-
KTHP®V TTOL TApoLGLALovV TEPLOPIGLOVS Vi XPTON GE TOAVYAMG-
O1KG VTOAOYLOoTIKG cvothipate. Me tov kddika ASCII kot Tovg
GALoVG KMdIKEG TV 8 bit Pmopodile VoL avaTapAGTICOVE GUVO-
AMKd povo 256 drapopetikong yopaktipes. Ot mphteg 128 Béoelg
deopedovtat yio To AaTvikd aAQapnTo Kat peptkd ovppora, Evd

ot vroromeg 128 yia To Tomikd un-Aotvoyevég odedfnro.

210 mapelbov, S1apopotl OpYOVIGHOL, GLUYKEVTIPOOAV SL0POPETIKE GUVOAL YOPUKTNPOV Kol
IMpodpyNoav K®SIKOTOMGELG Y1 QVTA (7). Eva 6DVOA0 Umopel Vo KGAVTTE [oVO TIC A0TIVOYeVElS
OVTIKOEVPWTAIKES YAWDOOES 1] fia. 1010TeEP YAwaaa. T Amew Avatoris, omws ta lomwvikd). Avtd
Y€ G OMOTELEGLO. LLLOL EPAPIOYN VO, UMV UTOPEL VoL VTOGTNPIEEL OAES TIG KMOIKOTOMNOELS, OALG
OUTE L0 GUYKEKPLUEVT] KOIIKOTOINOT EXAPKOVGE YloL VO KOAOYEL Oha Tal YpappoTa, onueio
otigng kot TeXVIKG GVUBOAN LG CVYKEKPILEVNG YADGoac. EmmAéov, tav cuviifmg advvartog
0 oLVOLAGUOC SLOPOPETIKOV KOOKOTOMNGEMV TNV 1010, 16T0GEAIdA 1) 6€ Lo féiomn dedopévay.

® O k®dwag Unicode mapéyet Eva peydro, eviaio GOVOAO YOPUKTHP®Y TOV EXEL OG GTOYO

VO, GUUTEPIAAPEL OAOVC TOVG YOPUKTHPES TOV ATALTOVVTOL Y10 KAOE GUGTN A YPOUPNG GTOV
KOGLO, GUUTEPIAUUPOVOUEV®V TOV apYOiV CUCTNUATOV YPUPNS (CENVOELdNS Ypapd,
yotbih kou aryomriakd) iepoyrvpiky ypoph). Eniong mepthopfdvet kot dila oOppolra wov
YPNOLOTOI0VVTAL 6TOL pLofnpatikd, Tig Duoikéc Emotipes Kot ) Hovsik.

[TAéov, 0 pOLOG TOV €ivar GNUOVTIKOG OTIV OPYITEKTOVIKT] TOV TOYKOGLIOL 1GTOV Kol TO
AEITOVPYIKA CLGTHUATO, KOl VTOGTNPILETAL 0O OAQ TOL TPOYPALLLLOTO TAONYNOTG KO TIG
EPOPLOYEG.

[Mpoteivel évav povaduké oprOpoé (code point) yio kdbe yopaxtipa, ave&dptnro omod
T0 AELITOVPYIKO GVOTNUA, TO AOYIoHIKO Kol TN QUOIKH YA®ooo. Ot npmdteg 65.536 (=21°)
Béoeic kodwmv onpeiov (code points) 6to civoro yopaktipmv Unicode amotelovv 10
Baowo Iolvylwoowkéd Erinedo (Basic Multilingual Plane, BMP) kot mepiapfdvet
TOVG YOPOKTIPES OV YPNCLOTOOVVTAL TEPLoadTepo. H Ty Tov code point mopiotd-
vetar pe to Tpobepo U+ akodovBovpevo and tn dekaeladikn popen g 6€ong tov. [ ia
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ropaderyuo. oro code point U+0041 avriororyei 1o "Latin Capital letter A",
® Tlapéyetl emiong ydPO Yo TEPIMOL EVa EKOTOUPVPLO EMAAEOV BEGEIG KOOKMV oMpeinv
(code points) Y1 GOPUAAN PORATIKOVG YOPUKTPES (Supplementary characters).

"Eva 61voLo (opoKTP®V, TOAAATLEG KMOOUKOTOUM|OELS:

[ToAAG mpoTLTO. KmSIKOTOINONG YOpaKTNPOV, OTme ekelva ¢ oepdg ISO 8859, ypnot-
pomotovv éva. povo byte yua évor yapakTipo Kol 1 Kodikoroinon ivon pior ok avTioToiyion
¢ B€om oL YOPUKTPU GTO KOIIKOTOUUEVO GUVOAO YOPUKTHPMOV LE TOV AVTIGTOLXO dLAOIKO
apOuo. o wopdderyua, o lativikod ypauua A avriororyifetor atov apifuo 65 mov oto dvadiko
avarnue apiBunong eivor 01000001 (1 byte). ' 1o TpdTLmo ISO 8859-1 awvtd dev odrdler ToTé.

>0 Unicode, 6pmg, to mpdypata 6ev gival toco amhd. [Topd to yeyovdg o6tt to code point
Yl T0 Yopaktipo a eivor Tavto 225 (Sekadikd cvotnua opibunong (1 UH00E1 ot dekaebadikn
nopen), otav kwdwonoteitar og UTF-8, avtinpoconedetar omod 2 byte [(1100 0011 1010 0001),
= (c3al),]. EmmAéov, otov Unicode vrapyovv 816.9popot Tpoémot Kodikonoinong tov {iov xapo-
kmpa UTF-8, UTF-16, UTF-32.

o Rl !

2D30 2063 2053 204D 21

‘ UTF-16 ") 2030120 632D 5320 4D 00 21 )

UTF-8 ) E2B4B0E2B5A3E2B5 93 E2 BS5 8D 21

‘ UTF-32 00 00 2D 30 00 00 2D 63 00 00 2D 53 00 00 2D 4D 00 00 00 21

® H xwdwonoinon yopaxtipwv UTF-8 (8-bit Unicode Transformation Format) ano-
telel pio Kowdkomoinon petafintov prikovs. Xpnoipomotel opddeg amd byte (and Eva
péxpl téooepa byte) yio vo avamopacTioE o kootkd onpeia (code points) Tov Unicode.
[No Topdderypo ypnoonotet povo éva byte yo v kwdikonoinon twv 128 ASCII yo-
poktpwv oto ddotnpe tov Unicode U+0000 péypr U+007F, dvo bytes yio yopokti-
pEG 6 TOAAEC OUAdEG aAPAPNTOV, Ko Tpio bytes yio Tovg VIOLOUTOVS XOPUKTNPES TOV
Baowov [Tolvylwoowov Eninedov (BMP). Mo toug Zuuminpopoatikons XopokTipeg
(supplementary characters) -tov omdvia ¥pPNOYOTOI0VVTAL- XPNCILOTOLEL 4 bytes.

® H kwdwonoinon UTF-16 ypnowomotei 2 bytes yio kdbe yapaxtipa oto Bacikd [Tolv-
yAwookd Eninedo (BMP), kat 4 byte yio 1ovg ZopmANp@UOTIKOVS XopouKTHPEC.

® H kodwomnoinon UTF-32 ypnoiponotei 4 byte yio GAOVG TOVG YOPAKTIPES.
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ApacTypioTyres
1) o dnldvovue otny etikéta HTML <meta> v kwdikomoinon uiog worocelioag; Avali-
THOE TANPOPOPIES TTOVG GOVIETUOVS
(http.//g00.gl/6AVRpR, hitp://goo.gl/taq07r).

3.2 M£0ooor copmicong dedopévev

H ovpmieon ogdopévav (data compression), sival 1 Stadikacio Teplopiopov Tov peyédoug
&vog apyeiov, dote va ypetdleTol AMyotepo ydpo yia v anodikevon 1 T LETAd0oT TOV.

Lo mapaderyua, oy UeIOCEIS KATA T0 fuioy T uEYedog evog apyeiov, UTOPELS va, omodniedoels
TEPLOTOTEPQ, Op)ELD. 0TO 1010 amobnKevTiKs uéao, N vo katefdoels (download) ta apyeio wo ypy-
yopa. (Kol 0To HUIoD TOD KOGTOVS EGV TANPWOVELS YL0. TO KATELAGU,).

[Mapdro mov N ywPNTIKOTHTO TOV SioK®V N 1 TOYVTNTO GVVOESNG 6T0 ALdIKTVLO GUVEYDG
av&avel, e KPOTEPO CLUTIEGHEVD apyElnl VITAPYEL TAVTO KEPSOG (YDPOG, XPOVOS, KO6TOG). H
dadikacio TG cupmieons EQUPUOLETOL GUOTNLOTIKG GTO VITOAOYIGTIKG GUGTILOTO. TTOL PN CL-
pomolobv kot enebepydlovrat peyaro 6YKo ynelokdv dedopévov (m.y. Google, Facebook), 6mov
UEIMGT TOV YHPOV OTOONKEVGTG OTUAIVEL LEIMOT] TV VITOAOYIGTMV TTOV OITALTOVVTOL Kol KATA
OLVETELD LEYAAN EE0TKOVOUNON EVEPYELLS KOl TPOGTOGI0 TOV TEPPAAAOVTOC.

‘ (MpeG 8
JPEG

Y =
:i, =
Xpnaormoigic kaOnuepiva. d1apopes texvikes (Hedodovg) avumicons onws JPEG (yia
pwroypagieg), MP3 (yia 1yo), MPEG (yio, fivteo), ko1 ZIP (yio. modAa. €16y dedopevav). Av
n uébodog JPEG ueiavel tig pawtoypopies ato £va. 0EKTO T0D 0pYIKoD ToVG UEYEAOVG, 1 -
TOYPOYIKY GOV UNyovH (1] TO KIVHTO G0V) UTOPEL VO, am0ONKEDTEL OEKOTAGTIES PWTOYPAPIES
KOl 01 EIKOVES 0TO OLAJIKTVO UTOPOVY Vo, KoTéfovv 10 popéc mo ypiyopa.

To cvumieopéva dedopéva yio va enelepyastov, tpdta amocvpmiElovrar (decompression).

Xopmigon Kepévov pe Tov arkyoprOpo kwokoroineng Ziv-Lempel

H Poowkn 16é0 ¢ kwowkomoinong Ziv-Lempel civar 011 oe moAhd apyeio (Kupiog Kel-
HEVOL), eMaVOAQUBAVOVTAL GUYVE 0KOAOVBIES YOPUKTPOV (Yo TOPAOELY LD TO APOPO «TOVH).
Emopévag, yuo va pnv anofnkevovtot EXaveiAnUEVE, YIVETOL OVTIKATAGTACT TOVG e Lo 0Vl
Qopd 6To onueio Tov gpeaviotnkay v terevtaia opd. Epdcov 1 avagopd katodapfaver
Mydtepo ydpo amd ™ epdon mov avtikadiotatal, yivetar eEotkovounon ydpov. H avapopd
etvar oty mpaypatikdmTo 600 aplfpoi. O TpdTog apBUdS avapépeTol o€ TOGOVE YOUPUKTPES
TPEMEL VOL LLETPT|COVLE TTPOG TOL TOW, MEXPL TO GMUEl0 OOV 1) Tponyovuevn gpdon Eexvd. O
de0TEPOC aPWBLOG AVAPEPETAL OTO PAKOG TNG Ppaong. ZuvnBwg, to péyebog apyeiov Keyévou
LLELOVETOL GTO £Va. TETAPTO TOV OPYIKOD TOVG HEYEBOLG.
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ANWAECTIKN GUUTiES - M anNWAECTLKY GUUTiESN

Me
amwAeian

AnwAE0TIKN CUpTion:
Ta Sedopéva petd ) oupnieon kat
v anocupunieon napouoilouy
anwiewa

| apyela rfyou, ewodveg, Bivieo |

b

- : Amnocupnieon - : Amocupnieon

Zupmnieon

AxpIpug ta
ida

Mn anwAeoTIKN CUpTiESN:
Ta apyud Sedopéva kat Ta Sedopéva
WETd TN oupnieon koL TV
anoouvpnison eival akpipug ta (S

Bdoeig Sebopévwv, nnyalog kidikag, email
Eyypaga, Aoytotikd puAAa

MéBodol ZupuTtrieong

ATTWAECTIKI) CUUTTIECN

m JPEG

o \p3

MPEG

|
Mn aTTWAECTIKI) CUNTTIECN

m RUnN Length

m Lempel-Ziv

== Huffman

Apaotypiotytes

1) Xpnoorormvrag 1o pabnoiaxd avikeiuevo kwdikonoiney LWZ
(http://g00.gl/5CX9Y0), ardvinoe aro avtiotoio poAio Epyaciog

(http.//goo.gl/aagrJ0)
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% -y : & 7 -
About Text Options Tuahd| — Vi ), nny« 'L\)O(}.l g,
A * ¥ L «
Tvadhd — yuard, nnyalvoaue, ki! dio VLo gg B _}\_.c:-' . |
Ki' Sho via oéva héyoue, ) o *;_,f.- = "ﬁ' H_‘ 7 =
Tuvahd va nag, yuoehd va 'peelig, | J L ,"f mac, | | JL ' ,DSE‘ IL\
T Adyla pou va Supneesig. 3P .‘ — ,, i
T G Juou | | uun

3.3 Avanopdotaon akepaiov aprOpav

‘Evag axépatog aptOpdc pmopel va givar 0etikdg, apvntikog 1 undév. Xpnoiyponolodpue to
oOpporo tov pelov (-), Yo va Tpocdiopicovpe vay apynTikd aképato. Qotdoo, £Vog VITOAO-
Y1IOTHG pmopel vor amofnkevoel Lovo mAnpoeopiec o bits, To 0moio. HTOPOvV VoL £XOVV LOVO TIG
Tég undév i €va. Emopévog, n anodikevon tov apvnTikdv akepoimv g VoV VTOAOYIOTH
umopei va amattel Kamolo 1daitepo TpOTo Sayeiplonc.

3.3.1 un mpoonuacuévol axépaiol

"Evag un mpoonpacpévog aképaiog etvat £vag aképatog ympic Tpdonpo, . pndév N Betikdg
(0,1,2,3,4,...). Aev urdpyel VIOAOYIGTHG TTOV VO, LTOPEL VO OVATOPAGTIGEL OAOVE TOVG AKEPULOVG
aplpovg (dmepot). O péYL6TOG PN TPOSLOGUEVOS AKEPULOG EEAPTATAL 0O TOV APLONO TOV
bits ov ypnoyomolEl 0 VIOLOYLOTIG VIO TV OVOTAPAGTAGT] 1] TPOSTLAGUEVAOV OKEPOIOV
(T0. TEPLOTOTEPQ, TOATHUOTO THUEPD, YpHoLHoTo100V 32 bit i 64 bit axepaiovg).

Me n dvadikd ynoia (bits), LTOPOVLE VO TOPUGTICOVUE 2" SIOPOPETIKOVG 1] TPOCT|LAGUEVOVG
axepaiovg pe Tipég oto ddotnpa 0 wg 2°-1 (ywati;).

Avadwka ynoio (bits) | Meyadvtepog pn TposnHoGREVOS AKEPULOG

8 28-1=1255

16 216-1 =65.535

32 2%2-1=4.294.967.295

64 284-1 =18.446.744.073.709.551.615

128 2128-1 = 340.282.366.920.938.463.463.374.607.431.768.211.455
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3.3.2 mpocnuacuévor axépaiol
Ag BopnBodue npdta v Mpdcdeon dvadikdv aprdpdv

0+0=0 1110 1110
_ +0111 >+ 0111 —™> + 0111
0+1=1 I
1+0=1
11
1+1=0xom 1 1o xporodpevo L 1110
_ , + 0111 —+ 0111
I+1+1=1xom I 10 Kpatovpevo 101

® T elvoi £vog TPOTHUOTUEVOS OKEPOLOG,
® []0101 TPOTO1 YPNOLHUOTOIODVTAL VIO, THYV OVOTOPATTOCH TOV,
Hapaotaocn mposnipov-pétpov (Sign-Magnitude Representation)

To npdonpo evog aplBpov avamapiotatol Ex®PLoTd omd T0 HETPO TOV.

® Toynoio péytotng onpaviikotrag (MSB), eivat to yneio mpdonpo (sign bit), pe T oOu-
Baon 61t 0 0 givat yio Tovg BeTikog okepaiovg kot To 1 Y10l TOVG UPVNTIKOVG OKEPOIOUE.
® To vrohowma n-1 bits avtirpocorevovy T0 pETPo (amdrvtn tyr) (magnitude bits) Tov

axepaiov.
—® Magnitude bits

+18 00010010

“———— Sign bit
~——— Magnitude bits
-18 10010010
——» Signbit
Values represented s Values represented
increase by 1 2 increase by 1
+ & o+ '
----- [ L Y
* & 4 o s o+ 2 MM N " s s s e L
- VAN BN s s . (L - N
PO e o
----- [ ) L R T =y
$88:::::EEEEEE::::: EEE
2L BBEERER it pERE
[ B R S @wug@»—- ‘‘‘‘ @ e
D=2 - -+ =D =
Binary values increase by 1

Ilapdoracy mpociuov-uérpov: o n=8 bit:
- Ilooot Oetikol axépaior umopovy va. avomepootafoiy,

- Iloiog eivau 0 [IKPOTEPOS KAl TOLOG O UEYAADTEPOG OKEPOLOG TTOV UTOPEL VO, OVOTAPOOTO-

Oci;
- T1 ovpPoiver pe o 0;

- Ioio o amotéleaya av mpoaTedet Evag apvnTiKoS aképaiog (T.y. -3) pe évay Getixo (..

10);
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Mopaoctaocn copminpodpatos og tpog 1 (One's Complement Representation)
® To ynoio péyiotng onpavtikotntog (MSB), eivat o yneio tpoonpov, pe tn cdupac ot
10 0 givon Yo Tovg BeTiovg akepaiovg kot 1o 1 Y10 Tovg apvnTIKovg aKEPAIOUE.
® To vroélowwa n-1 bits avimpocswredovy T0 LETPO TOV akepaiov, wG eENG:
o av o ap1fudg eivar Betikdc, To PETPO TOL JideTON OO TOL LIEOAOITO N-1 bits.
o av o aplfpdg eivar apynTikog, To PETPO TOL SIVETUL OO TO CUUTAPOND OG TPOG
1 (ovtiotpoo) Twv vroloinwv n-1 bits. To copmAnpope og Tpog 1 evdg dvadicov
apBpov Ppioketor evkora av aviikataotadovv Oia o 1 Tov apBuov pe 0 kot OAa To
0 pe 1.

10011011

PPV

01100100

Values represented Values represented
increase by 1 increase by 1

e —— e I

Jeauq

+ + +| 1

el Ll
+ + & NNENBRRD®R o
D =N Vi NN ;i N =S
238 ERRee8R- g
@0 [ - R [y
® e e O el
[ = @® Ll
88@ HHH§§®‘ e
= D = e = e D = =
=3 PR OR® =0 =

Binary values increase by 1

1's Complement Representation

Ilopacracy couminpouatos g rpog 1: o n=34 bit:
- [16o01 Betixoi axépoiol pmopodv vo, avazopactadodv;
- [loiog elvau 0 piKpOTEPOS KAl TO10G O UEYOADTEPOS OKEPOLOS TTOD UTOPEL VO, OVATOPaTTADEL;

- T1 ovpfoiver pe o 0;
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Mopdaostaon svpminpopatog og npog 2 (Two's Complement Representation)
H mapdotaon copumAnpdpotog o mpog 000 givatl 0 mo cuvnOicEVOG TPOTOG avaTopaoTo-
ong axepaimv katd ) ddpkeln eneEepyoociog and Evay VTOAOYIOTY.

® Onmg Kol 6TIC TPONYOVUEVEG TOPAGTAGELS, av To MSB touv aptBpov eivar 0, o aplOpog
etvat BeTid¢ Ko To PETPO TOL JideTon 0md To LITOAOITY n-1 bits.

® Edv to MSB 1ov ap1Bpo0 tvat 1, tote 0 aptBpog eivar apvnticoc. o va fpovpe to pétpo
TOV aPLOLLOV, TPETEL VO, VTOAOYIGOVLE TO GUUTAPOLLO MG TPOG 2 KOL TOV N YOIV TOV
(nAadn Aappavovpe vdoym kot To Tpdonpo). To copmApope O TPOS 2 £vOg Svadt-
KoU op1Buov Ppioketat, eqv avtikataotioovpe 1o 0 pe 1 kot to 1 pe 0 (cupminpope g
7pog 1) kot ot cvvéyeta Tpocbicovpe 1.

| Buadikig aplBude

+— | oupnhfipwia wg npog 1
— | oupnAripwya wg npoeg 2
e T g< _____ B T
=7 Values represented 75; Values represented o
increase by 1 i increase by 1 /
s il
+ + +
PO Tl G - ] ] el '
A L ] - WA e

TIT TTIe
TIT TT18

Teee el
aree aeal

81T TITe

eIl IIIT
erIr ITIT
TTIT TTIT

:
g2

Binary values increase b\r 1

@
T

Y

Rearrange

Values represented increase by 1 (from -128 to +127)

19944
Itte

1000

BIIT TTIT
TIIT TTIT
BIIT TITO
TIIT ITTe

81T
14:144

Binary values increase by 1 (droppi

2's Complement Representation

Ilapdcracy couminpaduotos og wpog 2: I'io n=348 bit:
- [I6001 Oetikoi axépoaior umopodv va avamopaotafovv;
- [lo1o¢ givai o WIKPOTEPOS KOl TOI0G O UEYAADTEPOS AKEPOLOG IOV UTOPEL VO, AVATOPOTTODEL,

- T1 ovpPaiver pe o 0;
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H nopactaocn ocoprinpapetog g wpog 2 givar quTi) IOV YPNCIHUOTOLEITUL TEPIGGOTEPO
ywri:
® Yrapyel LOVO Lo avamopaoTact) Yo Tov aptipd undév.
® AlgvkoADvel Kot omAomotel TOAD TV EKTELEST] TOV aplOUNTIKOV TPAEEDY, TOGO Y10 TOVG
Betico0g, 600 Kot Yo Tovg apvnTikovg apdpovs. H agaipeon pmopet va yiver kdvovtog
apYNTIKO TO deVTEPO OPBUS Kot TPOGHETOVTAG TOV GTOV TPMTO.
Lo mopadeyuo 11-5=11+(-5).

11 0000 1011 0000 1011
-5 —= 00000101 — #1111 1011
0000 0110 — 6

Me v opdda oov o gyolidoere thy mopokdTw E1KOVO,

Sign-Magnitude
A 1111 1111 (-127)

1111 1110 (-126)
1000 0001 (-1) 1's complement 2’s complement
1000 6000  (-0)
0111 1111 (+127) 8111 1111 (+127) 0111 1111 (+127)
0111 1110 (+126) 0111 1110 (+126) 0111 1110 (+126)
0000 0001  (+1) 0000 0001  (+1) 0000 0001  (+1)
2000 0PPO (+0) 2000 0000 (+0) 2000 00e0 (+8)
e 1111 1111 (-0) 1111 1111 (-1)
:J"_Cfeas‘"g 1111 1110 (-1)| [1111 1110  (-2)
Inary wrap | || ..... T I st i
codes around | -.... e T_: ..... 50
1000 0001 (-126) 1000 0001 (-127)
1000 eeee (-127) 1000 0000 (-128)

3.4 H évvowa tng vepyeitiong

T v 1306... 1.307... | |...32.767...-32%8..| | -32767...32.%5...

BARA BagA

go|

Me 6motov Tpomo Kt av Toptotdvovtor ot aplfpol o€ £va VITOAOYIOTY], VITAPYEL TAVTA £Val
avATEPO Kot £VOL KATMTEPO Op1o 610 HeyeBoc Tovg. Ta dpa eEapTdvton amo:

® 1oV TPOTO MAPAGTACTG TTOV YPNOLLOTOLEITOL
® Tov aplBpd TV Svadikov yneinv (bits) mov datifetol yio Tovg aplpovg ovTovg

O 6poc vrepyeihon (overflow) ypnoyonoteiton yio vo meptypayel TV mEPINTMOGT TOL TO
AMOTEAEGHLO Lo TPAENG PPloKETAL EKTOS AVTAOV TOV 0plmV (EKTOG TOL ELPOVG TLADV).
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Lo wapaderyuo, av évag vroloyiatig ypnoipomoiel n=_8 bits yio. v amobnkevon twv Oetikoy
OKEPAIYV (U1] TPOGHILOTUEVOL OKEPOLOL), TOTE O UEYOADTEPOS aPIOUOS TV UTTOPEL vo. oamoln-
kevtel eivar o (11111111),=(255),, Kabe mpoordbeia amobijrevong ueyoiitepov axepaiov
amo 10 255 -ypnoyomoidvros 8 ovadikd yneio- Go. 00nynoeL o€ VIEPYEILLOH.

2y aplduntikn e TepdcTact CUPTANPONATOS G TPog 6V0, 1 vrepyeilion cuvdée-
TOL LLE TN LETAPOPE KPOTOVUEVAV OO Kot TPOG TN BEGT] TOL YNeiov HEYIGTNG CNHOVTIKOTNTOS
(MSB), katd 0 ddpkela TG TpOSOESTC.

To Tep1o60TEPA VIOAOYIGTIKG GUGTNLLOTO YPNGULOTOLOVV SIPOPETIKO TAN00G yneimv yio
™V mapdotacn Kabe TOmov aplfpdy, £T61 MOTE VO, LELMGOVY TV TOUVOTNTO CPOAUATOV OTd
vrepyeilon (kat TovTdYpova Vo, eE0IKOVOUNGOVY XMDPO, EPOGOV dEV YPNGLLOTOLOVV Y10 OAOVG
ToLG op1Bpovg To 1010 peydro TA00g yneinv). Ot Tpoypapattotés emAEyouy yo KOs apBuod
7oL ypeldfovTar Tov KatdAAnio Tomo.

2Tov mopakatw mivakxa wopathpnoe to uéyebog kai to e0pog tiumv oty C++.

Type Bits Range
int 16 -32768 to-32767
unsigned int 16 0 to 65535
signed int 16 -32768 to 32767
short int 16 -32768 to 32767
unsigned short int 16 0 to 65535
signed short int 16 -32768 to-32767
long int 32 -2147483648 to 2147483647
unsigned long int 32 -2147483648 to 2147483647
signed long int 32 0 to 4294967295
float 32 3.4E-38 to 3.4E+38
double 64 1.7E-308 to 1.7E+308
long double 80 3.4E-4932 to 3.4E+4932
char 8 -128 to 127
unsigned char 8 0 to 255
signed char 8 -128 to 127
ApacTyploTytes

1. 2o mopakdtw mopadeiyuoto. ypnoiomolodviol apiluol ue mopaeTocy COUTINPOUATOS
¢ Pos 2 ka1 opiBuo dvadikwv yneiwv n=6 bits. Melétnoe mpocentiid To. OPAIETYUOTO
KO e TV OUAA0 GO KOTOYPAWTE TO. GOUTEPCOLUOTO COG.
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Napadeypa 1: 14+9

1449
fkpmupzm}
14= G 1 1
9= 0 1 0 0 +
L/fol 0 lO} (1) o (0 1 1 =23

| E£epXOpEVO KPATOUPEVD | | Etospxduzvo KpOToOUHEVO

..x

Eroepyopevo kpatoUpevo=0, efepxopevo kpatoipevo=0 = owotd anotéAeopa

Napabeyua 2: 25+18

4 2 1
25+18
{O) (o) o) (Kpatoipeve)
25= 0 0 1
18= 0 1 0 +
1 { 1} 0 0 (00 1 (0 1

l EfepyOpevo KpaTolpevo | | EwoepyOUEVD KPOTOUUEVD

Ewoepydpuevo kpatolpevo=1, efepydpevo kpatodpevo=0 = Adbog anotéleopa
(Mpdodeon Setikuv Tedeoréwv: Yrepxellion av to npéonue Tou anoteAéouartod siven 1)

Mapabeiyua 3: 17-13=17+(-13)

4 2 1
17+(-13)
(1) /) (o) /) (OJ/) {1)/) (1}/) (Kparoupeva)
17= 0 0 1
-13= 0 1 1 +
1 (1) o (1 0

| E€epydpevo kpatoluevo | lespxou.svo KPOTOUHEVO

Ewoepyopevo kpatolpevo=1, efepxopevo kpatolpuevo=1 < owotd anotédsopa

Napabeyua 4: -8-31=-8+(-31)

4 2 1
-8+(-31)
(u‘J) {u‘J) (OJ (0) (0) (Kparovpeva)
-8= 0 0 0
-31= o 0 1 +
0 (0 o (0 1 =25

| E€epyduevo kpatolpevo | lespxouavoxpmouusvo

Ewoepyopevo kpatoUpevo=0, eepydpevo kpatolpevo=1 = AdBog anotéheopa
(Mpdodean apvntikdv TeAsoTéwy: ¥ iAton av to npd TOU Aéoparoc eiven 0)

Eportioeis
1. Tati dnpovpymBnke to cvotnua Unicode;
2. Tt evvoovpe e TOVG OPOVE KGUUTAPMLLO MG TPOG 25 KoL KTOPAGTOCT GUUTANPOUOTOG
OG TPOG 2»;
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3. [og mopiotdvetol e TopdoTacT GCUUTANPOUATOG O TPOG 2 0 akEpaog aptduog -17 og
évav VITOAOYIOTH e PKog AEng 16 bits;
4. Tievvoovpe pe Tov 6po «omepyeilony;
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4. Avomopaotaon siKoveg

)

Y1oy01 -

Metd v perétn tov kepolaiov Ba eioat tkavog/m va:

v OLOKPIVELG TOL TAEOVEKTNLLOTO KO TOL LELOVEKTUOTO LETAED SLOVUCUOTIKMV
KO YNPLOYPAPIKAOV EKOVEOV

v OVOQEPELG TO YPOUATIKG LOVTEAD OVALOYOQ LLE TN YPTION TOVG

v ovoyvepilels Kol avamaplotds o ypdpoate o8 "dekoesadikn" popen

v 6LoyeTilels TIc vvoteg avaAvom Kat BABog ypOUUTOS MG TPOG TNV TOLOTNTO. Kot TO HEYEhog
TV apyeiov

v OVAQEPELG LOPPOTLTIONG OPYEIMV SLOVUCHOTIKMY KOl YNOLOYPOUPIKMY EIKOVMV

v GLYKPIVELG Kot ETAEYELS TEYVIKEG GUUTIEST|G

v QVOQEPELS TIYES YNPLUKDV ELKOVMV

v yepilecol To GOPOTH KoL TV YNOLOKT QOTOYPOPIKT LNV Yo TV EIGOY®YT GTOV VTO-
AoyloT EIKOVOV Ao TO PVGIKO KOGLO

v HETATPEMELS EIKOVO KEWWEVOV GE YOPAKTPES HE KOTOAANAO AOYIGHIKO

Baowkn oporoyia: AlovuoHATIKY EIKOV, YNOLOYPAUPIKT EIKOVE, avalvot, Pafog ypdpotoc,
ovumieon,

Ewayoy: Xy evotmta ovt) 6o copminpooelg kot 6o spuPadovelg tig yvooelg cov yio
™ oAy, anoBrkevon kot encepyacio eikOVaV pe T PoriBela Tov VIOAOYIGTY Kol GAL®Y
YNOLOK®OV GUGKELMV.

Ot gicdveg OmmG Kot OA T0, GAA SEGOUEVA GTOV DIOAOYIOTN OVATOPLOTOVIL GE YNOLOKN
popen aveEdptnta amd ToV TPOTO SN UIoVPYIoG TOVG.

2TV TEPINTOON AUEONS CUANTNG LG EIKOVAGS (TT.). LLE POTOYPOPIKT UNYOVT) EYOVLE apyIKE
avoroykd dedopéva (amd To Qakd) To 0Tolo LETATPETOVTOL Kot aodnKevovTal ynelokd. Xtnv
TePITTOON TG ONUOVPYING LG EIKOVAS L€ TOV VITOAOYIOTY, OVAAOYQ AT TOV TPOTO TG Onput-
ovpYiag NG £XOVLE SLOPOPETIKOVG TOTOVG EIKOVEOV:

® yaptoypaikég 1 yneoypaeikég (bitmap graphics) kot

® Svuoportikég (vector 1) draw-type graphics 1 PostScript).

" L]
n - |
e

a~ "' a

PostScript type Bitmap type

4.1 Kotnyopies ypoik®v (O10VUGHATIKA, YNOLOYPAPLKE)
Or ynotakég eidveg mov PAEMEIS GTOV VITOAOYIOTH| UTOPEL vaL lvat:

& YNOLOYPUPIKES EIKOVES, OGS OL POTOYPOPIES 1] 01 EIKOVEG TOL TPOEPYOVTAL ATd YNQ1-
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0moinon HEC® GOPMTI 1) TOL ONUOVPYELS Le TPOYPAUHATO (OYPOPIKNG (YL TOPIIELyUC.
MS Paint, KolourPaint)

® JLUVUGHOTIKGA YPOPIKA, 6Ttm¢ Ta nepiocoTepa Clipart 1 Tol 6y€010. TOV ONOVPYELS LE T
epyadreio oyedioong otovg enelepynoTég KEYEVOL.

Ynowypagikés 1 Xaptoypagikés eikoves (bitmap images): Ot yneloypaeikés eKoveg

AN

opYOVAOVOVTOL G £va 0pHOYMVIO TAEYLO OO YPOUATIOTEG YNOIdES TOov ovoudlovTal E1KOVo-
otovyeia (pixels). To ewovootoryeio (pixel, cuvtopoypagio tov Picture Element) eivot to puikpod-
umopel vo amoteleitol amd ekotoppvplo pixels (éva megapixel
elvar éva. exorouuvplo pixels). I v meprypaen tov kabe pixel
anofnkedovtal TANPoQOpieg TYETIKG Ue TO XpDUA TOV (dompo,
YPOQIKNG EIKOVAG eE0PTATAL OO TNV TUKVOTNTO TV EIKOVOCTOLYEI®MV KaBME kot Tov ap1Bud tmv
YPOUATOV TTOV £X0VV YpnotponomBet, ko emnpedleton amd v adEnon 1 pelwon TV PLGIKOY
¢ daotdoewv. Emiong, 6tav peyediverar (zoom), To avBpomvo patt apyilet va dtokpivel Ta

TEPO OTOLYEIMOEG KOUUATL OGS YNOLOYPAPIKNG EKOVAC, 1 omola ' g

= Q"
Howpo, amxdypwan tov ykpt 1 Eyypwuo). H modtra piog yneto-
pepovapéva pixel Tov ™ cuvBéTov.

Ot ek6veg TOTOL bitmap mapdyovtal: o) amd Ol o TPOypapoTa dnuovpyiog Kot enesep-
yaciog eiovog B) e ynelomoinen cuUPATIK®OV EIKOVOVY LECH GOPMTH V) UE COAYT EIKOVOV
anmd v 006vn ToL VITOAOYIGTN e TN Ponbeln KATAAANAOL AOYIGLIKOD O) HE XPNOT WYNOLOKNS
POTOYPOPIKNG UNYOVIG €) e GOAAYM e1kOVaS Biveo 1 TNAEOpaonG. O1 XopTOYPOPIKES EIKOVES
etvan KotANAES Y10 TPIEOIAGTOTEG KOl POTOPENMOTIKES OMEIKOVIOELS, Kabm¢ drafétovv peyd-
A0 QAGLO SVVATOV YPOUATOV KoL VYNAO ETITEIO CKIAGEMY 1| AETTOUEPELDV.

AwovuepoTikd ypagikd (vector graphics)

Evd 10 Paocikd dopkd otoryeio oG yneloypaetkig eikovag givol To gikovoototyeio, ta
SOVOGHATIKG YPOPLKA cuvTiBeTol amd Ye®UETPIKA oynpota (onpeio, ypoppés, Kopmolec, op-
Boydvia, elleiyelg, TOADY@VA K.0.) TOL TEPLYPAPOVTOL [e LafnuaTikd Tpomo, pe T Pfondeia
OLVTETAYUEVOV, YOVIOV Kol omootdoemv. To péyeboc toug e&aptdtol omd v molvmAokdTnTO
TOV GYNUATOV oL TEPLYpapovv. Etval onpovtikd pikpdtepa e oo LE TO. AVTIGTOLO Yop-
TOYPaPIKE apyela, eneldn amobnikevovial Povo ol TANPoPopieg mov eival omapaitnTes Yo Tov
oyedlaopd TV oynudTmy.

® To dovuopatikd apyeio Topéyovv SuvaTdTNTES AAAAYNG LEYEDOLG KAt TEPIGTPOPNG TOV

oYNUATOV, Yopig va Tpokalovvtal aAloidcelc. Ta véa apyeia dtotnpodv avariointa To
Bactkd yapoKTNPIOTIKA TOVG (OYETIKES SI0OTAGELG Kol OYETIKN BEaon).

® [t tn dnpuovpyic VOG GYNLATOG ENTPETETAL O TPOTOLOPIGUOG EVOS LOVO YPDUOTOC 1] YE-
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popo, pe ypopoartikh dtafdadon (color gradient), oAl dev gival duvarr 1) EVOOUATOGN
QOTOPEAMOTIKNAG TOOTNTOG (08 avTibeon ue TG YOPTOYPOPIKES EIKOVES OTOD UTOPELS VO
0AAGEeLS To ypdua oc kabe pixel).

® To StoavuopoTikd ypaetkd givat ave&dpmra aviAveng (resolution free) kot Tpocappolo-
VT anTOPOTe 6T0 PEYENOG Kot TV avAAveT) ToL HEGOV TOL TPOPAAAOVTOL 1] EKTUTMVOVTOL.

i S
/ ! / / SB“maP Vector

Jpeg .gif .png .svg

ApacTyploTytes

1) 1.4.1 ®E-1 Emelepyoaio Awovoouotixing eikovas, IIAEIAAEX/Nypyideg-TIloAvuéoa
(https.//g00.gl/9tIKG7)

2) 1.4.1 ®E-2 Anquiovpyio. dovoouotixod ypopikod, IIAEIAAEX/Nypnideg-Tlolvuéoo,
(https.//g00.gl/rvRC3d)

3) 1.4.1 ®E-3 Anuovpyia Pneroypopixod ypapikod, IAEIAAEL/Nypnidec-Ilolvpéoo
(https.//goo.gl/2XS5va)

4) 1.4.1 ®E-4 FEleyyog yopaxtnpiouikay Yneioypopcns eixovag, IIAEIAAEX/Nnpni-
oeg-TloJvuéao. (hitps://goo.gl/1utglR)

5) 1.4.1 E-5 Mapopég Aiavvouatikis - Pnpioypapixns eixovag, HHAEIAAEX/Nypni-
oeg-Tlodvpéoa (hitps://goo.gl/abDMp7)

6) 1.4.1 ®E-6 To otavpoleco tov diovoouatixod ypopikod, IIAEIAAEL/Nypnidec-IloAvué-
oa (https://goo.gl/ZBstJM, hittp://g00.gl/2472V5x)

7) 1.4.1 ®E-7 To arovpoieo g ynpioypapixng eixovog, IIAEIAAEY/Nnpnides-Ilolvuéoa
(hitps://g00.gl/ZsD0pY)

8) Xpnowomoidvrag 1o pabnoraxo avikeiuevo Pwtodevipo: Aiadpaotiky Epapuoyn onui-
0VPYIAS YNPLOYPOPLKWDV KO OLAVOOUOTIKDY E1KOVQY (hitp://g00.2l/b1hhsJ), Ba. ovykpivelg
TIG ODO UOPPYES ETKOVOG.

9) Evag amd to0g o Ko1vods HopPOTOTONS O10VOGUOTIKWDV YPOPIKOV EIVOL TO. KAUOKODUEVO,
oravoouatixa ypopixd (Scalable Vector Graphics, SVG). Hlwg o ta evoouorwoes oe
oerioes HTML,; Oo avalntioeig minpopopies kai Oo vlomoinoeis dpootnpioTyTes oTo mo-
paxarw tutorial (http://go0.gl/rzsMES).

4.2 Xpopoatikd Movtére (RGB, CMY 1 CMYK, HSB)

TMo v Teprypagn] TV YPOUETOV GTOV VTOAOYIOTH YPNOILOTO0VVTOL d1dpopes puebodolo-
yieg ko povtéla. ‘Exyovv okomd va cuvdécouv Ta ypmpata pe HetafAntéc 1 aptfpodc 161 mote
va epypaget k6O ypdpa pe axpifeto. Ao eEETAGOVLLE TO TO GNUOVTIKA YPOUOTIKO LOVTEAQ.
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To ypopatuod povrého RGB

Me 10 poviého RGB mepiypdoetonr n ypopotiky éviaon Kade
KOUKKIOOG YpNOoyonomvTag Tpic Ypopatikd kovaiw: Kokkivo
(Red), [Tpdowo (Green), MmAe (Blue).
Ola o ypopato kebopilovior and Tpelg PeTafANTEG U TIHES
0-255 otomoieg supPoirilovv v €vtaon Tov Kabe Bacticod ypdUITOG
LLE TPMTO TO KOKKLVO, SEVTEPO TO TPAGIVO KOl TPITO TO UTAE. Anput-
ovpyovE podpa EeKvavTog omd To pavpo (0,0,0) kot katadyovtag oto dompo (255,255,255).
Bdioet g avoroyiog Tov TPIOV anTOV XpOUATOV TPOKOTTOUY OA TOL VTOAOLTO.

Lo mopaderyua:

(= oo N el

Kéxrvo: (255,0,0) ErEEEEEE
Ipdaro: (0,255,0) HH

EfEEEEEN
Mmrie: (0,0,255) EEEEEEEE

LA R 8 ol I
Kitpvo: (255,255,0) s
Taidédio: (0,255,255) rrereer- lEE 2l
Magenta: (255,0,255) = T )

Toproxali: (255,102,0)
To ypopatucé povrého CMY 11 CMYK

210 ypopotikd povtéro RGB, ta ypdpoata dnpovpyodvrot tpoché-
Tovtog oG H 006vn (vroloyiomy, kivnrod, thiedpoons) amotehel mnyn
QOTOG OV Umopet va. dnpovpynoet ypdpote. Oume eneldn 1 EKTVTOE-
V1] 6eMda deV EKTEUTEL POG, 01 GUOKEVES EKTHTTMONG YPNCLLOTOLOVV TO
ypopotikd poviédo CMYK.

Mze 10 cuvdvacud peravidv kvavov (Cyan), patlévra (Magenta) kot
Kitpwvov ypodpatog (Yellow) ot ektommtéc Kot To Tumoypageio onpovp-
youv Oho Ta GAla ypdpaTo, oAl emedn to pavpo (Black) dev pmopovoe
vao apayfel (Adyw atédelnc Tov pekavidv) mpootébnke, ki ot mpoékvwe to povtého CMYK.

Yellow

Orav ¢)eig vo petapépeis oto yopti 1o, Ypouoeto, T 000vng oov, mPETEL Vo, YpHOIUOTOGELS
70 ypouoTiko pwoviéio CMYK.

To ypopatkd povréro HSB

Me 11¢ pebodoroyieg HSB (Hue, Saturation, Brightness) kot HSL
(Hue, Saturation, Lightness) pmopovdpe vo kafopicovpe v anodypmon
(hue) pe yoviakovg 6povg (amd 0 £wg 360 Pabpove) Kat Tig mapope-
POV KopecpoV (saturation) kot gotevétnTog (brightness) 1 oxioong
(lightness) w¢ mocootd i To1g %.

O KopesLOG avaPEPETAL GTNV TOGOTNTO TOV YKPL GE EVEL YPOLO KO
npocdopilel ™ Lwvtavia tov. o mapddetypa, pe kopeopd 100% 1o
ypopo gival kabapo, eved pe 0% dompo, Ladpo 1 Ykpt ovaloya pe ) Pacikr andypmon).

H potewotnto avagépetar otn AevkdtTa 1 0TV €VIAoT) €VOG YPOUOTOG KoL TOKilet amd
KaBapd Aevid péxpt pavpo. I'a tapddetypa potevotnta 100% (1] oxiaon 0%) diver Aevko Kot
avtiotorya pmtevotta 0% (7 oxiaon 100%) padpo, eved 1o 50% amodidet kabopd xpdL.

To povtého HSB (1 to HSL) Baciletor omnv avBpdmvr avtiinym tov ypopdtov Kot oyt
otig Tipég RGB twv vroloyiotdv 1 to mocootd CMYK 10V ekTumtmTdy.
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ApacTyploTntes

1) Oa ovvbéoeic kot Bo avodboeis amoypOoELS 08 O1G.POPO. XPWUOTIKG TPOTVTLO,
(7. http://200.gl/iPHPOR, http.//g00.gl/NVSKF 1, http://goo.gl/KKmW4s)

2) 1.4.2 ®E-1 Xpowuotiko Movtédo eicovog, IIAEIAAEX/Nnpnides-Tlolvuéoa.
(https.//g00.gl/Dn9u7L)

4.3 Xapoktnprotikd (Avaiven, Babog ypopoatog, Méyedog sikdvag)

Avaiven (resolution)

O 6pog avarvon gidvag cuvnBog avapépetarl o dHO TPAyUTOL:

® MéyeOog Ewkovag (Image size): apiBpog tov pixel mov cuvBETouy i 1k ve Ko tpocdt-
opileton amd To TAGTOG Ko To VYOG TG e1KOVOG (o€ pixels) 1| amd 1o Guvolikd aplBud Twv
pixel. o mapddetypa, po eiove mov eivon 3.648 pixels mhdtog kot 2.736 pixels vyog
(3.648x2.736) mepiéxet 9.980.928 pixels (1 10 Megapixels). Ogo avéavovy ta megapixels
TOV VIOGTHPILEL 1] GVOKEVI] AWNG OTH POTOYPOPIKH GOV UNYaVh 1 TO KIVHTO G0V, TO00
avéaver o uéyioto ovvato uéyefog g E1kOvag.

® Avaivon sikovog (Image resolution): mokvotnta d1dt0ENS TOV €1KOvVooTOLKEl®V PéGO
OTNV €OV, (0p1OUOS TV EIKOVOTTOIYEIWY TOD EUPOVICOVTOL OTH HOVAAa URKODS) KOl
petTpiétan og eikovootoryeia ava tvtoa (pixels per inch, ppi).

Mo eikova, 1600 x 1200 pixels ue avalvon 300 ppi, Qo torwbei e uéyebog 1600/300 x
1200/300 = 5,3 x 4 ivtoes 13,46 x 10,16 cm. Av avtifera torwlei oc avalvon 180 ppi, n ida
eixova o Exer uéyebog 16007180 x 1200/180 = 8,89 x 6,67 ivices 22,58 x 16,94 cm.

Qo mpénet va onpelmbel, 6TL 1 avAADGT TG EIKOVOG EIVOL SIPOPETIKH OO TNV AVAAVGT TNG
GLOKEVT|G TTOL YPNCLUOTOLEITOL Y10l TNV TOPOVGIAGT) TNG.

O 6pog ppi (pixels per inch, gikovosToyycio avd ivion), ovaeépeTal 6TNY AVAADGY LL0G
ekovag (otav supoviletor oty 00ovny), | 6TV avaiven g 00ovng.

O 6pog dpi (dots per inch, KOvkKidEg AV IVTOX), OVOQEPETAL GTNV OVAAVGT TOV EKTUTIWT
ko kaBopilel TOoeg Kovkideg peraviov (dots of ink) Bo tomoBetnoet Tdve o€ pio GuyKeKpYEVN
ddotoon (ovd tvtoa) oto yapti, 0tav 1 eikdva extordvetol. O 6pog dpi dev avtioTorel dueca
LLE TOV ppi, £MEWN EVOG EKTVIOTNAG UTOPEl VoL TOTOOETHGEL OPKETEG KOVKKIOES Y10l VOl ovaapdryet
éva pixel. Avtd ovpPaivel emedn] ypNOYLOTOOVV EVav TEPLOPICUEVO aplOUd EYYpOU®Y pelO-
VIOV Y10 VO, AVATOPAYOLV L0 EIKOVO, TOV OTOTEAELTOL 0O EKOTOUUVPLO. Ypodpata. H peyaAivtepn
avéivon (dpi) evog EKTUIOTY, TPOGPEPEL OUOADTEPT] XPOUATIKY HETABAOT OTNV EKTUTMUEVT]
eidva, EPOooV 1 £1KOVH £yl KATAAANAN avdAvon (ppi) TOv Vo TPoceEPEL PeYAADTEPT] AETTO-
UEPELQL.
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20 x 20 px 40 x 40 px 200 x 200 px

Balos ypouarog (colour depth 1 bit depth)

To BaBoc ypopatog oxetiletor pe tov aplBpd tov ypopdtov mov givol Stbéoiua yo ™
onmpovpyia pag ewovac. KabBopiletor and tov apBud tov bit mov ypnoipomotodvat yio T
YPOLOTIKY TEPLYPOPT| EVOG pixel.

"Etot o gwcova, pe Pabog ypmpotog 8 bits anodidet 28=256 ypdpata, evod pe 16 bit amodido-
vton 21%=65.536 ypopata. 1o mapddeiyuo, wa aompouavpy euwova (black and white) ypnowo-
motel 000 ypwuaza (1 bit fbog ypduarog), eved pio HOVOYPWUN EIKOVE, G OTOYPWOOELS TOV YKL
(grayscale) ovvibwg ypnoworoiel 256 ypauoto. 10 TELEO YPOUATIKT 0TOSO0T TPAYHATIKOD
ypwuatog (true colour) amontovvron 24 bit, omote M e1KOVO dobétel mepimov 16,8 exoToppvpio
(2% ypdpaza.

4lelals

“True color" 16'bats " High color S'bits (no-mdex)

MéyeBog apyeiov ynpioypapikis eikoévag

H ewéva, ave&dptnra amd to oynpe e, KAToaAapPaver 1o x®po evog opBoydviov Tapaiin-
Aoypdppov mov v mepPaiet. H amattodpevn yopnTikotnto yio Ty anofnKeuon oG eIKOVag
Tomov bitmap divetat and ™ oyéon:

M¢éye0og apyeiov (bytes) = [ITA]00g sikovosToryciov (pixel) x Xpopotiké Badog
(bit/pixel)] / 8 bit per byte

[49]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

MNew
Name: PowerPoint Background i Ok
Preset: | PowerPoint Background Cancel
Save Preser..
Width: | 1024 Pixels Delete Preset...
To uéyefog oo poivetar kot Height: 768 Pixels
OTOL UEVOD ATTO TO TPOYPOLLUC. Resolution: [300 PixelsInch
emelepyaoioc eixovag Photoshop Color Mode: | RGB Color 3| | 8 bi
n.y. yia. ewova RGB (24 bit). e CImt L e - Image Stxa

[&] Advanced 2.25M

Color Profile: | sRGB IEC61966-2.1

Pixel Aspect Ratio:  Square Pixels

ApooTnproTnTeg

1) Ilooeg Aéeis adiler wa eixovo (m.y. 800x600 pixels) arov yneioxo koouo;
- ortoviky (aompouovpn-bitonal) ue fabog ypouozos 1 bit
- LOVOYPOUT OE OTOYPWTELS TOV YKpt (grayscale), aovibwg ue fobog ypauotos 8bit
- éyypoun (high color) ue pabog ypawuozos 16 bit
- &yypoun (true color) e fobog ypauarog 24 bit

2) Oa eméuPerc orov kadika koi Qo arlaclers ta ypaporo o€ exoves ue fabog ypawporog (1bit,
2bit, 3bit)(hitps://goo.gl/i4nXdD, hitp.//goo.gl/cKpqB1)

3) Oo cLYKPIVEIS EIKOVES UE EVIOVES TOIOTIKES OLOPOPES OE OLAPOPES ovordaels ko Poldy
xpouorog (my. hitp://go0.gl/alURQ3, hitp.//g00.2l/gkQPufF)

4) 1.4.3 ®E-1 Baboc Xpouaroc Pnoroypogixis eixovag, TIAEIAAEL/Nnpnideg-Iloivpéoo
(https://goo.gl/MsT0ds)

5) 1.4.3 ®E-2 Avétvon Pnepioypopixne sixovag, IIAEIAAEX/Nnpnidec-Tlolvuéoo
(https.//goo.gl/93UdK4)

6) 1.4.3 ®E(1): diopopés yneioypopikdy kol d1avoouatik@y ypapikav, Nikolob A.(2015)
(https.//goo.gl/TvdveM)

4.4 TOmow apyeiov eikdvag - Zopmicon

H avantoén tov epappoydv dnpovpyiog Kot enegepyaciog sucovag £yve otadiokd Kot &e-
Kivnoe pv v KobiEpwon Tov Ypapikod mepPirlovtog enkovmviog. Xto mepPailov TV
vroAoyloT®v Macintosh kabiepmbnie 1 popeomoinon (format) PICT yia ta apysio ypo@ikov
oe Oheg TIg epoppoyéc. H opotopopeia ovtn ékove e0K0oAN TN HETOQOPE EIKOVOV peETaEy Ot-
aPOPETIKMV £pappoyav. To woxvpd yapakmpiotikd tov apyeiov PICT eivar 611 propodv va
SoyEPIoTOHY TOVTOYPOVA YOPTOYPUPIKES KOl SIOVUGHATIKEG EIKOVEC.

Avtifeta oto ympo twv PC vapée a oxetiky avapyio. Kabe etaipeio dodieve aveEaptn-
10, L€ OMOTEAESHLO, VO ONPovpYNBoHY TOALESG SL0POPETIKEG LopPoTOaelg. MOALS Ta TEAgLTALN
¥povia kabiepabnke 1 popeomoinon BMP péoa and to mepifdirov tov Windows kot amoteAel
TPOTLTO Y10 TIG XOPTOYPaPIKES (bitmap) elkdvec.

O1 mivakeg oTic emdeveg 6eMONG avaPEPOVV TIG KOOIEPOUEVES LOPPOTOMGELG TOV OpYEi®V
YPOPIKMV OV YPNGYOTOIOVVTIOL OO T TEPIGEOTEPO dradedopéva epyareio dnpovpyiog kot
eneepyaciog eovac.
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Amd 6ca avapéptnkav oty Tapdypapo 1.4.3 Tpokimtel mog Yo TV enelepyacio TV €1
KOVOV OTOLTOOVTOL:

O UEYOAN VTOAOYIOTIKT| 15YD,

O UEYOAN YOPNTIKOTNTA Y10, TV 0T0BNKEVGT] TOVG,

O UEYAAOG YPOVOG HETOPOPAG HECH SIKTOMV.

Eivar omapaitntog Aoummov o meploptopdg Tou peyébong Tav apyeimv ekovag MoTe vo. givat
evkola dayepioa. H dtadikacio avth givat yvmoth o¢ ovpmieon (compression) Kot VAOTOL-
etton amd 101cd Aoyiopikd. o ) enelepyaocio 1 EKTUTOON TOV GUUTIEGHEVOV apyeiwv etval
amapaitnT 1 ETAVAPOPE TOVG 6T0 apykd uéyebog. H aviiotpopn dtodikacio Aéyetal anocv-
umnieon (decompression).

INa va yiver katavont 1 évvola g ovpumieong Ba npénet va avalvcovpe dHo Pacikég mo-
POUETPOVG:

a) Adyog oopmicong

Exoppélet o Pabuod mov cuumiéletar éva apyeio Kot 1oovTal Le 70 AdY0 TOL GYKOL T®V ap-
YIKOV dEdOUEVMV TTPOG TOV OYKO TOVG UETH Tr cvumieon. Edv évag adyopiBpog vrootnpilet
ovumigon ewkovag pe Adyo 20:1, avtd onpaivetl 0tL éva apyeio peyébovg 2MB ocvumiéleton o
néyebog 0.1MB.

B) IMowdtnTa e1kévag

H ovunieon pnopel va adlowwoet 1 6yt v mowdtnta g eikovag. ‘Eyovv kabiepmbel 600
TOTOL OAyopiOpmV:

1. Alydpiduor counieong yopig ammAeio dedouévov (lossless)

Ot ay6piBpot Tov TOTOV CToH GLUTIELOVV TO dedopEVa £16000V KOTH TETO0 TPOTO, MOTE
VoL UN TpoKoAEiTon Kapio PeElmoT 6T AETTOUEPELD TNG APYIKNG EIKOVAG. OTOV OTOGUUTIESTEL 1|
€IKOVO TO AMOTEAESHA Etvat TO 1610 pe TO TPpTOTLTO.

]

AN AN

Original | Compressed |
5.7 MB 286 KB 4

95%

i

2. AAy6p1Buot ovumicong pe anmieio dedouévav (lossy)

Ot aAyop1Bpot avtol ETLTVYYEVOLY VYNAN GUUTIEGT 0yVOOVTOS KAmoLo dEd0UEVA. XE TOAAEG
TEPTTMOOELG VIAPYOVV GE L0 EIKOVO PEYGAEG TEPLOYES TTOV TTEPLEXOLY TNV 1010 TANpOPOpia (y1a
ropaderyuo. 10 vrofabdpo). O alydpBpog eviomilel TIG TEPLOYEG OVTEG Kot TIG OmOBNKEVEL MG
OVLUTOYEIG GOUES OOV EIKOVOGTOLEI®Y. ME TOV TPOTO aVTOV EMTLYYAVETOL TEPLOPLOLOG TOV
OYKOV OESOUEVMV Y10 TNV TTEPLYPUPT] TNG EWKOVAC, KOBMDG KataypdpeTat povo 1 0€om, to péyebog
Ko To ypopo kébe dopng ko dev amarteital 1 anodikevon AV TV gikovootoryeinv. Kotd
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TNV OTOGLUTIESN TOV Op)Eiov Ot dopEG avacuvBETovy Vv apyikh ekova. Oco peyaAnTepog
givat 0 aplBpog tov dopdv, dniadn 660 LKPOTEPOG ival 0 AdYog ovumieong TG0 VYNAOTEPT
gtvo m mordta ¢ ekdvac. Me Aoyo cvpmieong péypt 20:1 pmopovpe vo. eE0cPAAMGOVE KO-
VOO TIKY TOHTNTO, EIKOVAG YWOPIC AALOIDOELG.

Z1uepo to mo dadedopévo TpodTLTTo GLUTiEsNG ElkOVaV gtval To JPEG mov £xet avamtuydet
and 1o Joint Photographic Experts Group. [Ipokeiton yioo akydpiBpo cvumieong pe omdAELES
dedopévav Kot ypnoilomoleitol 10co oty Thatedppa Macintosh 6co kot oto. Windows. Ymo-
otmpilel Adyo cvpmieong g Taéng 20:1 yopic opatég AAAOLOOEIG OTNV EIKOVA, EVED UTOPEL VO
vrnootpi&el cupmicon puéxpt 75:1 pe andieieg dedopévov. Ot ewcdveg JPEG pmopodv va tepié-
youv aAnBwoé ypopa (24 bit). H anoocvurieon tovg yiveton avtdpata.

To mpotvmo GIF (Graphic Interchange Format) sivat £vog adyopifpog cupmicong yopig
amdlelo Tov dnuovpynnke yo ) dwakivnon ekovev otov [aykoopo Iotd. Yroompileton
and dhovg Tovg Tumovg vrohoyiotdv. O ewkoveg .GIF mepropilovion og ypopatikd fabog 8 bit
(256 ypopata) Kot yapaktnpifovrat and pucpd Adyo cvumieonc. To mpdTLIO AWTO YPNGLULOTOL-
€1TOL Y100 YPOLLHKE OYEOLL, OAOTPOLAVPES POTOYPAPIES KOL EIKOVEG [E Alyo ypDUOTA.

Qo mpémet va onpelmbel 6t | cuumicon dev mepropiletar LOVO OTIG aKIVITEG EIKOVEG AL

EMEKTEIVETAL € SEOOUEVA OADV TV LLOPPDV.

Baowég pop@omonogis yneroypo@ikav apyeimv etkévog
(om0 [TAEIAAEX/Nnpnidec-Tlolvuéoa)

‘Ovopa Enéxraon , , XovnOepévn
Mopgoroinong | Apysiov IMAgovekTipota Mewvektipata Xpiion
TIFF (Tagged . ,Tl POPop X pis , i , HEYEN0s ™V apykn TAnpoopio
X tif anmietes. Yrmoompiletat | apyeiov. Abokoro otnv ,
Image File) L , Sabéorun
amd 6GLOVG TOVG EKTVTM- amofnkevon
TEG KOl GOPOTES
Mukp6 péyebog, €0-
GIF KOAN amoffkevon Kot
(CompuServe " petapopd, vroompiler | Iepropiopdg ypopdtov | Ewdveg grayscale, iko-
Graphics % Sopdvelo 6To POVTo ota 256 VEG [e Alya ypdpota
Interface Format) 0V 6Y€dioV, TOPEXEL T
SuvardtnTo animation
[Ipoceépet «mparypotiicd .

JPEG (Joint oo (16,8 ex. ypod- | Zvumicon e omOAELES, riafzz)?giwo?v(pzi
Photo graphics .Jpg pota) ko duvotdétnto | dev vrmootnpilet Slopd- yz)r(po w0iec 670 We.lz().
Expert Group) kaBopiopov Tov Pabod Vel poTorpagtes

GLUTIEDTG
PCX (PC Afjuunlafsrn n,?»npoq)o- o
. pla, koA modtnTa €1- , , ., | 1o hoywopcd Paintbrush

Paintbrush pex , , , Meydho péyebog apyeiov ,

Format) Kovag, Babog ypdpatog - Zoypogikn

24 bit
BMP (Standard Amodidel kaAd og epap- | Aev vrmootnpilet Slopd- e EOUOLOVAS TOV

Windows .bmp poyég tov Windows kot | vew, peydho péyedog (&/ El L(lioqivz

Bitmap) tov OS/2 apyetov
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Al(X’ET]PSl wAn0og mAnpo SouBoTd V0 i G- Evélauacn @oppa
@optdv (m.y. Channels, \ i amofnkevong o eEet-
PSD (PhotoShop YKEKPLUEVES EPAPULOYES. . .
. .psd layers, paths) ywo Tnv j Sucevpévn emeEepyacio
images) , Agv ypnoylomoteitot 6To ;
ohokAnpopévn enelep- Web £Kovog
yooio TG ewovag
PNG (Portable Yno,omp }CSI cmumscf] ZxeS1a0TNKE He ATOTEPO GTOYO TNV AVTIKOTAGTACT
Yopig ammdAeto dedopé- ] ,
Network .png , oV potimov GIF ko amordelotikd yio v mpofo-
. VOV Kt Slapaveln 6To . .
Graphics) gévo M) eloveov péocwm internet

Buowkég pop@omon)6£ig SLOVUGRATIKAV Op Eimv EIKOVag
(oo [IAEIAAEX/Nypnideg-TloAvuéoa,)

‘Ovopa Enéxtaon , , TovnOwopévn
Mopgoroinons | Apysion IMieovekTpara Mewovektipota Xpiion
o . Aovoopatikd ypapicd
WMEF (MS Word wmf M;zi(;}f Z;e(i@o‘;g%g E(-m’ Moévo ypapikd V10 £9uppOYé Tov-
MetaFile) ’ KSDT; "l L péowv, MS Office,
1 neppdrilov Windows
AovoopLoTicég EIKOvVeg
EMF (MS Word Evkolo oty amobn- MéyeBog apyeiov peya- | oe mepipdiiov Windows,
. .emf , ) . .
Enhanced File ) Kevon Motepo amd tig wmf v gpappoyég [oivpé-
owv, MS Office
i ., Alovoopartikd oyédio yio
AUTOCAD 'Dgg 1 Z”EBI “f; ;‘0;’0&“8 g"g“' epoppoyéc CAD/CAM
PIHEVEG EQapHOYES omwg 10 AutoCad
. . L Evdidpeon @oppa omo-
images ' P I T] Py 'p Hev 5 EpapH i S 1 sia gwovog oto Corel
yooio etovag peyaro péyebog apyeiov
Draw
AvvotdtnTeg £0€ Ko Zoppatd povo pe ov- Ev§1auson POPHX
) . , amofnkevong Yo eme-
Adobe Illustrator LAl ohokAnpopévn enelep- | YKEKPLEVES EPOPLOYES, , ,
acio etcovor eydho péyebog apyeiov Sepyaoia eikdvas oto
v g HEYOAO HEYEDOS G Illustrator
Avoytd npdtumo, ava-
Mmopolv va enelepyacstolv e omoodNmoTe ntoynke amd v W3C
enekepynoth KEWEVOD, vo, ktum@bBoliv pe vymdr | kot opilel to ypagikd og
SVG (Scalable , , , ,
. .Svg TOLOTNTO GE OTOLUONTOTE AVAALON, Vo peyebuv- popon XML.. Yroot-
Vector Graphics) ) , . , . , .
Bovv (zoom), 1 va yiver oAdayn tov peyéBoug Toug | pilet oddniemdpaoTikd
(resize) yopic vroPadpion Tng TowdTNTOG ypopwd Web vyming
ToLOTNTAG
ApacTypioTyres

1. 1.4.4 ®E-1 Ilporvma. arwobBikevons Pnproypagixng eikovag (hitps://goo.gl/m4mhAl)
2. 1.4.4 ®F-2 Xvuricon opyeiwv euovog (https://goo.gl/IzIgRp)

3. Hwg umopeic va avomopootioels (a aompopovpn euova ue t ponbeia apiuov,; Mio amo-
ootikh (eBod0g Y10, GOUTIETH EIKOVY EIVAL 1] KWOIKOTOINGN TOV UIKOVS TV deipaVv (Run
Length Enconding). Xpnooroiddvrag pobnoiaxd avikeiueve, (z.y. hitp://eoo.gl/JHYNKM,
http.//200.2l/0Oc5xN3) Bo. amavtiioeis aro porlo epyooiag (http://goo.gl/Hg0uHYV)
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4.5 TInyéc yneroK®v eikévev

[ToAd cvyva amorteiton vo E160YAYOVLE GTOV VTOAOYIOTN EIKOVES and 10 Puotkd kdouo. H
LETOTPOTT TV AVOAOYIKMV EIKOVOV 08 YNOLIKES EIVOL YVOOTH MG Yn@lomoinon Kot Propet va
yivel pe toug e&ng TpdmoLG:

o) Tapoon

H ypnon tov copmt amotelel TV T10 S100€00LUEVT] SLOOIKOGIO LETATPOMNG LG TUTMOUEVNG
EIKOVOG G€ YNOLIKT, Y10 TV ELGAYOYT TNG OTOV VIOAOYIOTN Yo Tepartépm enelepyaocio. Koatd
™ Swdkaoio TG olpwong dnpovpyovval xaptoypaeikés (bitmap) eikoveg, Tov avaeépovol
oG raster images evé To, ElKovooTotyeia eival yvwotd wg dots. O capmtig "ondel” v TPV
EIKOVO, GE EIKOVOGTOLYELD, TO OT0I0L LETATPETEL GE KATAAANAOLS 0p1B0VG DOTE VO ATOTELEGOVV
10 avtioTolo apyeio. Katd t ohpwon Eyypopov eKOVmV ¥pNGIOTOI00VToL E101K0T odydp1d-
Lo, ToL TPoGdoPILovV Kol amodidovV TIG SIUPOPETIKES OTOYPAOCELS 08 KABE onpeio TG EKOVaG.

INo ) oépoon acmpdpavpev EKOVEOVY Tpocdlopilovot diopopeTikés StoPadiicelg Tov pow-
POV K0l TOV AOTPOV, £TGL MGTE VAL YiVEL 1] 0OO06T TV TOVMV TOL YKPL o€ KABE omnueio.

p) PoToypagion pe YNeuIKi QOTOYPUPIK pryovi

Méypt mpwv peptkd xpovio n eneepyoocio paToypapLdv and sEmtepikéc mnyéc PaciCoviav
OTNV YNQLomoinon Hog S1opAvELng 1 L0 TVTOUEVIG POTOYPUPING HECH COPMOTY. NLEPA -
Adpe yu v emoyn e Ynoeakng eotoypagiog. Ot eEelilel oty texvoroyio TV NOyOYOV
£YOUV 00NYNOEL OTNV OVATTLEY EWIKAOV UNYOVAOV IOV ENXTPEMOVY TNV ATeLOELOG YNOLOKN KoTo-
YPAON €KOVOV. ZVVOEOUEVEG GTNV KOTAAANAT BVPO TOL VTOAOYIGTH EXLTPETOVY THV ALECT] ON-
povpyia vog apyeiov e1KOVOG. X1 GUVEXELD LTOPEl v Yivel 1) emebepyacio TG e TO AOYIGHIKO
7OV GUVOOEVEL TN UNYAVA | LE EVal 0O TO. YOO T pyoreia encepyaoiog sucovac.

To Pooikd yUPAKTNPIOTIKG UIOC YNPLOKNG GOTOYPAPIKNG UNYavAG Eivat 1 ovaAlvon kat 1
YPOUATIKT 066001, T0. 0Tol0 Efvarl avTIGTOLYA LE AVTE TOL GOPWTY.

v) ZOAMYN E1kOVOS

Ot ekdveg mov gpeavifovtat otnv 006V ToL VIOAOYIGTN EIVOL YAPTOYPAPLKES. 26 YVOGTOV
T0, GYETIKG Ogdopévo amodnkevovtal otn pviun VRAM ¢ kdptog ypopikov. O aniodotepog
Tpémog vo. GLAAGPoLLE (capture) e ekOve amd v 086V Tov VITOAOYIOTY, o€ TEPIPEALOV
Windows, eivon va matioovpe 1o mAnktpo "PrintScreen" ondte dnpovpyeitan vo avtiypapo
¢ 006vn ¢ THmov bitmap oto "clipboard". Ze nepipdiiov Macintosh npénel va notnbet o cov-
dvaopdg tov TAkTpev command - control - shift - 4.

211 GLVEYELD LTOPOVLLE VO AVTLYpAyOLLLE TO TTEpLe)OLEVO ToL "clipboard” og éva TpoypapLa
encepyaciog eovac.

H avéivon g ewovag Oa givar avt g 086vng (72 ppi).
0) Zodinyn ewovog Pivreo

H ypion teyvikmv culnyng Bivteo ivar cuvnbiopévn dtov embopodue v petopopd €i-
KOVQV TTov Ttaipvovtot and Pivieo 1 frvteokdpepa oe yneokn popen. H petatpomi 1 Oy
yivetal HEG® E01KNG KAPTAS WYNPLOTOINoTG EIKOVAG TOL AéyeTar ynelomoutg (video grabber).
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H mapoaymyn nolotikdv eikdvov pe ) dwadkooio avtn sival e§atpetikd VKo, Kabndg 1
avaAivon Tov Bivieo givar yopnAdtepn amd ovTr TS 000vNG TOL VTOAOYIGTT KO TO, YPDLOTE TOV
Bivteo givar AMydtepo kopeopéva.

Opwg n oOAMNYN ekovog péow Pivieo punopel o 101KEG TEPITTOOELG VOL EIVOL 1] LOVOIOTKT
Adon yio o poppoyn ToAVHES®Y, (TT.Y. Tapay®yn animation).

4.6 Metatpom) eikovag Kepévov og yapoktipes (OCR)

Ta keipeva pmopodv va dnpovpyndovv pe 6vo TpOTOvS

) e TANKTPOAOYNOM).

B) pe 6hpmoN Kol OTTIK AVAYVOPLOT TV YUPUKTPOV

O capmntg pmopel va ypnotpomombel yo T yneonoinon g EVILTNG EKOVAS TOL KEL-
pévov. To apyeio mov mpoxvmtel amd T capwor| ivar apyeio ewkovag kot oyt keipevo. I'a va
petatpomel og apyeio kelévou (.txt) ypeldletol 10 KOTOAANAO AOYIGHIKO VOyVMPLoTG OTTIKMY
yapaktipov (Optical Character Recognition, OCR) 01ov ot £1KOVEG T®V YOPAKTPOV GLYKPIVO-
VTOL LE TO TEPLEYOUEVO EVOG TIVAKQ, OOV VIIAPYOVV OAEG 01 EIKOVEG TV YOPUKTIPMV KOl TV
YPOLLOTOGEP®V Kot avTioTolyovv 6Ttovg ASCII kmdikovg.

O 1pomog avTHC 0moTELEL OAVIKT) AVCT| € TEPITTAOGELS EICAYMYNG KEWEVOVY TV lval Yepo-
YPOPO, TPOEPYOVTAL TG TOLOVG 1) AALEC TINYEG.

loi%
Fla OCR Tod Setegs Help
~ L=
:) ]! g, G’/’
o x| ™ =
- ol
L a4
- 2
® =]
R
o
-

rage sire 1200% 1088
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ApacTyproTytes
1. 1.4.5 ®E-1 Keiuevo pe popon eicovag, HAEIAAEX/Nypnides-Tlovuéoa.
(https.//g00.gl/ywJCwg)
2. 1.4.6 OE-1 Anuovpyio. KegVov Yopaxtipwy amo UETOPEpOuEvo keiuevo, THAEIAAEY/
Nnpnideg-Ilodvuéoa (https://goo.gl/ktixWI)

4.7 Anypovpyio ko EneEepyacio stovoepatik®v I'pagukdv

XPNOHOTOIOVTOG TO. KOTAAANAA TpoypappaTa eneEepyaciog SIVUCHATIKOY YPOQIKOVY Ba
oyedldoels Kot 0o emebepyaoteic oy€dia e GUVILIOHO CYNUATOV, KEWEVOD Kol EIKOVOV.

ApaotyproTyreg

1. 1.4.7 DE(2,3): Aquovpyio Aoyotomov pe to Inkscape, Nikoloo A.
(2015) (hitps://goo.gl/TvdveM)

2. Aoxnon Ayovpyiag Hiykovivov ue to Inkscape, I poypuévog T.
(https://g00.gl/B3SELU)

3. Zyedwoouog Aravoouotikav I papikav pe to Inkscape, Mroviéog I,
2vAdoyog Exroudevtincv IAnpogopucns Xiov (2013)
(http.//g00.gl/YbuimA, http://goo.gl/Fowv7K)

4.8 Zoryn ko Enelepyacio Ynooypagikov I'pagukdv

XPNOWOnOIOVTOS TO KATAAANAL Tpoypappate eneéepyaciog eikovac, Bo £xelg t dvvato-
TNTO VO TEWPOUATIOTEG LE:

® Epyoleio emAoyng meploydv

® A)lkayn Tov peyEBovg Log EOVaC

® Opydvoon pog EIKOVAG 68 ETITEdQ

® Beltioon g modtntog

ApacTyploTntes
1) OF A.4.2.M2,M3,M4 Ilolvuéoo-Eixova (cel. 38-48), [Iinpogpopi-
xkn A’ Avkeiov, Hoidaywyixo Ivanitovto Korpov (2014) (http://2oo.
gl/TT6Ave, http://200.gl/bpOhQO)
2) Emelepyooio pwtoypagioc ue to Gimp, Zoiloyos Exmaidevtikamy
Inpogopixic Xiov (2014) (http://g00.gl/yNjUS)

Epowtijoeis
1. Tow €idn ewoVeV yvopilets;
[dg vroroyileton To péyebog g ynelokng ekovog bitmap;
[Towovg poppdtumong apyeiwv eikovog yvopilets;
. Me mo1ovg TpdmTONG YiveTon | Ynelomoinot Tmv EIKOVmV;
. Hog pmopel va dnpovpyn el keipevo and pio sicdva pe keipevo;
. [éoeg myéc ynoakmv ewdvov yvopilels, pnopeic vo avaeépelg Tpelg omd avTés;
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BIBAIOI'PA®IA - ANADPOPEX

Adobe. Image size and resolution (Avoxtionke 28/09/2015 and
https://goo.gl/Xq5Uw7)

Raster vs Vector (Avaxtionke 28/09/2015 and http://goo.gl/wIWfWE)

The University of Oklahoma. File Size vs. Image Size vs. Resolution (Avaxtidnke 28/09/2015
ozd http://g00.21/YsRt0d)

University of Massachusetts (2012). Basics of Digital Images, (AvaxtiOnke 24/09/2015 and
https://g00.gl/SNVqO1)

W3schools. SVG Tutorial (Avoxtifnke 28/09/2015 and http://goo.gl/rzsMES)
Wikipedia (2015) Pixel (AvoxtOnke 28/09/2015 and (https://goo.gl/IhgtCx)
Wikpedia (2015) Scalable Vector Graphics (Avaxtinke 28/09/2015 omd https://goo.gl/1dtA4D)

ApPavitng, N., Avactacomovrog, I'., Mreheointng B., Zyodpog, N., Zotipyog, Z., [Tavayiotod-
novAog, 0. (2000) Epapuoyés Holvuéowv, ladaywywkd lvetirovto, ABMva 2000

Bovtupdc, I'., AAe&lov, L., Tapoeordaxng, 1., Tinuac, 1. (2000) IHoivuéoa, Tordaywykd Ivett-
T0070, ABfva 2000

Tewpyiov, 6., Kénnog, L., Aadidc, A., Mikpdrovrog, A., T{yoyidvvng, A., Xoiwd, K. IToloué-
oo-Aixtva, OEAB, ABnva (Avaxtionke 24/09/2015 and http://goo.gl/zVVcAe)

MoAapa, I1., Mrokapitoov, A., Aeknyidvvng, @., Kootakng, I1., Aaydg, A., Aadidg, A., Mi-
KpomovAog, A., Mrérhov, 1., Pappog, X., Zapddakn, A., Xakkidng, A. (2008). lolvuéoa,
IMTAEIAAEX/NHPIHAEY, Epgvvntikdé Axadnpoikd Ivetitovto Teyvoroyiag Ymoroyiotadv
(EA.ITY), 2007

IIHTEY - YAIKO I'TA EHNTIIAEON MEAETH

> Xy, Bifio: Holvuéoo (1.5.3 Ipagixa kor oraniky emxova, 3.4 Epyoleio diavoouatirdy
ypagikav, 3.5 Epyaleia emelepyacioc eicovewv) (hitps://g00.gl/L620D4)

> XYy, Bifhio: Epapuoyés lolvuéowv (1.3.3 Ewoveg, oel. 23-28) (https://go0.gl/G6YihR)

> Yy, Biflio: Egpopuoyesc Iinpopopixns Ymoloyiotwv (11.2.3 Xapoxtnpiotixd €1kovog)
(http.//g00.gl/cFzFI2)

> Yy, Bifhio: Holvuéoa - Aiktvo. (Kep.2 Eixoveg kar I pagixa) (hitp.//go0.gl/zVVcAe)

> Xy. Biflio: Teyvoloyio Yroloyiarikwv 2Lvotqudtwv & Aertovpyixa Zootijuato. (2.4 Pnei-
axij wopdotaon ewwovog) (hitp://g00.gl/pfFk6q)

> Computer Science Field Guide (5.5 Representing images with bits, 7.3 Image
compression:JPEG), University of Canterbury, New Zealand (http://goo.gl/zOCb74)

> HTML Color Picker (http://goo.gl/pvEiOY, https://goo.gl/nu3ahn)

> A color picker and converter (http:/colorizer.org/nextversion/)

> Basics of Digital Images, University of Massachusetts (2012) (https://goo.gl/SNVqO1)
> [nkscape Tutorials, Edutorials (http://goo.gl/xxuzUu)

> @wrodevipo - Enckepyooio Ewovag (Pidtpa) (http://goo.gl/pC5gRI)
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Dvrho Inpeidocov Maditproc/Madnti



Avarapaortoon
AVOLOYVIKOD OHUATOG.
H mepintwon tov nyov
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5. Avanapdaotaon avaroyikov onportos. H mepintwon tov 1yov

Y1oy01

Metd v perétn tov keparaiov Ba gloo ikavog/m va:

v avaQEPELS TG PactKEG TAPAUETPOVS YN PLOTOINoNG YOV

v ovykpivelg v moldtnto Ko to péyeboc apyeicov Nyov pe S1apopeTIKA YOpaKTNPIOTIKE

v avayvepilelg kot emAEYES S1POPETIKONG LOPPOTVTIOVG OPYEIMV YOV

v ovAlappavelc, dnpovpyels, eneepydlecat, amodnikevels Kol SIVEHELS apyeio )XoV ovh-
Aoya. [e T XpNoN TOLg

v eknyeig to mpotumo MIDI

v Swkpivelg ™ ovoyétion petald apyeiov midi Kot SlvOGUOTIKAOY YPAOIK®Y

v OVOQEPELG EPAPLOYEG TNG CVVOEONG KO OOy VMPLONG POVIG GTNV KOWV®OVid

v OVOQEPELG EPAPHOYEG KL YOPAKTNPLOTIKE GVVEXOVG PO SESOUEVOV T|XOL

Boou) oporoyia: ynelomoinom fyov, pubuog derypatornyiog, e0pog detypatog, cupmieon
Nyov, podtumo MIDI, teyvoloyieg cuvheong Kat avayvmdpIong VNG, pot SEO0UEVEOVY )0V

Ewayoyn: Zmv evémta avt Bo pddeic va cuihappavers, anofnkedelg kot emelepydlecon
apyelo Nxov pe 1 PonBeta VTOAOYIGTH Kol GAAMV YNPLOKOV KOl 0VOLOYIKOV GUGKELOV.

Ot Mot Kot 1 LOVGIKT] SLHOPPMVOLY KOl HETALOPPOVOLY TOV Kafnuepvd pog kdopo kot
VIapyovV 6Ye0OV o€ kaBe mTuy TG Lmng pog (emkovovia, yuxoymyio, KAAMTEXVIKY EKPpOoT,
KOW®VIKT KOl TOATIOTIKT TOVTOTHTO). ZTOV PUGIKO KOGO, 0 1X0G £YEL avaAoYIKn popen. [
V0, TOV EREEEPYACTOVLE, AMOONKEDGOVLLE, AVATOPAYOVLLE, LETAOMGOVLE LE YIOLOKE GUCTHLOTO.
(vmoroyiarng, KivnTo THAEPVO, WHELaKN THAEOpATH Kol padiopwvo, media player, Aiadixtvo,...)
0o mpémet va petatpomel oe ynoewoky poper]. To TEpacua omd ToV ovaloYIKO GTOV YNELoKO
KOGLO tval 1 Sradikacio e yneronoinomng.

5.1 ¥noromoinen Tov 10V e TEAPOKMOKT OLOUOPPOT

To nyntikd kopoTa S105i00vToL — ¥PNCYLOTOIOVTAC (O LEGO TOV UEPT, - LE TIG LETOPOAEG TNG
nieong (tov aépa) o oyéon pe 1o xpdvo. Oco peyardtepn etvar 1 petafoin g mieong t16co
av&dvel n évtaot Kol 660 o ypryopn €ivor 1 peTafoin g mieong 1660 ovEAVEL 1 GLYVOTN-
TOL KOIL 0 1X0G YiveTotl mo 0&0g . AVTEG oL 0ALAYEC TOL TAATOVG (£VTOon) Kot TNG GVYVOTNTAS
(tévog) eivar o1 dvo Pacikoi mapdyovieg Tov Nxov. Adleg cuvinkeg OTWG 0 TEPIPGALOV YDPOC
(y1o mopaderypo. to dwpdio) Ko 1 Ty TOL Y0V, GUUPAAOVY GTH LLOPPOTOINGT] TOV YOPUKTIPO
TOV N0V, EXNPEALOVTOG TO TAATOG KOL TN GLYVOTNTO TOL £ivOL T0. 000 PUCIKA GTOLYELD TOV LG
evolapEépouy.
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To wharog (amplitude) emnpedler v évraon (volume) tov fjyov. Ogo ueyalitepo eivai 1o wharog 1600 mo
ovvarog (louder) eivar o yog.
Time

odwe om0 0.0020 00030 00040 0.00% 0.0060 0.0070 00080 0.0080 L
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LES

200 Hz - Low Pitch .

]

Volume
(Amplitude)

800Hz - High Pitch ./ \/

A8

H ovyvotnrog (frequency) kabopiler tov tovo (pitch) otov 1jyo. Ennpedler emions to pujkog koporog

(wavelength).
Avaloyukn Ko \|n|(pwm| nxoypaqmcq
i — TV avaloyikn Nyoypaeno), KataypapovIol ol G-
>) , | )lell_—l S— veyeic petaPoléc Tov avaroyikov nynTikov onpartoc. o
i nopadstypa, ot petaforés g mieong Tov aépa mov die-

velpovv T pepPpdvn evog IKPOPAOVOL, HETATPETOVTIOL GE
petafordopevn niektpikn téon. Ot petaforég otnv tdon
et prenion et memmy  wewes | (€lECtrical voltage variations) avTipoc@mEHOVY TO TAGTOC,
i 1 ToOTNTO TOV UETAPOADY AVTITPOCMREDEL T1) GLYVOTNTA
KOl UTopovV va KoToypapody o€ £vo. LEGO, OTMG 1 LLoryvn-
TIKY TOvio. ZTNV oVamopoyyn, e cuokevn 5660V (yia
napaéazy,ua LEYGYWVO 1 AKOVOTIKG) LETOTPEMEL TI UETOL-
BaMousvn NAEKTPIKN TAoN TG TYNG (Loyvn Tk Totvier)
o€ PETaBoAN TG Tieong Tov aépa (MMTKd KOUQ).
Twg opwes umopei vo. yiver wneLoxn nyoypepnon Ue 1o LuKpopwvo,
H ymotonoinon tov avoroyikod GiHaTog mov Hog divel TO KPOP®VO, YiveTol Le 101KA
OLOKANPOUEVO KVKAGUOTO OV AEyovToLl avaioyoyn@lokoi petatponeic (Analog to Digital
Converter, ADC). O 1y0g and avoA0YIKOG, LETUTPETETOL GE YNOLUKO, KOl POV amodnkevTel
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(digital storage), pmopei va emebepyaotel kot va petaeepdei 1 va avarapaydel. H avtiotpoen
Swadkacio (avamapaymyn) yivetal pe xpriomn evog ovTicTOoL OAOKAP®UEVOL KUKADUOTOC
nov Aéyeton yneroovaroykog petotponéog (Digital to Analog Converter, DAC), ®ote 10
UEYAP®VO VO AVOTapaYEL TOV 1))O.

Sound Whves\

\ Digital Processing
I| - Effects
- Filters

- Conversionggaaes

Sound Waves \\“
\

S

Microphone Speaker \I \\ \

Electrical Voltage

Inside Computer

H dwodikacio mov axolovdet éva ADC eivor n akdiovdn:
Agvyparoinyio (sampling)

370 6TAd10 0VTO AopPAvovTat SEiyILOTA 0O TO UVOAOYIKO CTIUO GE TAKTO YPOVIKE 10T L0~
T0. A0 10 GmEPo TANH0G TILDY TOV CLVEYOVS AVOAOYIKOD GTLOTOC, KPOTAUE £VOL TEMEPOCUEVO
GUVOLO TIHDV GE SLOKPITEG YPOVIKEG GTIYMEG.

O puBpég derypotoinyios (Sampling Rate, Standard audio
, , . . . System .
SR) etvar 0 apBpdg Tov derypdtov ava devtepde- samplihg rates
nto, perpiéton oe KHz kot xaBopilel v modtnta Telephone 8 KHz
TOV ONHOTOC. VUMV pe T0 Be@pnpae Nyquist- Audio CD 44,1 KHz
Shannon, 1 cuyvotnta derypatodnyiog mpémet vo | Professional audio (DAT), 48 KHz
. . , . . DVD
gtval TovAdylotov dimhdolo and Tn péyloTn ov- Stan_dard Al _

, N , , DVD Audio, Blu-ray Disc, 96 KH.
wvomTo (foetyu>=fimax) mov TEPIEXETOL GTO O AL S Dttt R z
(wote 0 Yneiakog yos va Eyel Tapouolo molOTHTA | DVD Audio, Blu-ray Disc,

\ ; " 192 KHz
UE TOV avaioymo). High-Definition DVD

Kabdg 6100 0vBpdmove, 10 aKoveTIKG GAGHa (TEPLOY HKOVGTOV GUYVOTHTMOV) EKTEIVETOL
KoTé Tpocéyyion anod ta 20 Hz émg ta 20 KHz (20.000 Hz), to SR ntpénet va givar tovddytotov
40000 Hz. Xt0 CD o pvOpodg derypotornyiog sivan 44,1 KHz, dSnhadn yivetat pio pétpnon tov
TAdTovg Tov onpaTog 44.100 popéc To devtepOAENTO.

To onpo mov TPokHITEL PE oTO TOV TPOTO, AMOTEAEITOL OO £val GUVOLO TOAUDY oTofe-
PG APOVIKNG OLAPKELNG, O1 00101 EYOVV HETAPANTO TAUTOC avAAOYa LE TIG TWES TOV OpYLKOD
onparog (Gmepeg mbavég Tyéc) Kot ivan yvooto og Arapbépemen MAdrovg Hoipdv (Pulse
Amplitude Modulation, PAM).
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1.0
0

f\/\/\/\f\/\f
o \J V \/V\/

-1.0

wi

2oyrpian youniod poluod deryuatoinyiog te vYnAS poluo deryuotolnyiog

Kpavtien (Quantization)

To dgbtepo otad10 givor n kPavtion, dniadn 1 aviiotoiyion (oTpoyyvionoinon) kabe deiy-
HOTOG, 0TV KOVIVOTEPT TN ard Eva memepaocnévo mAndoc and mpokaBopiopéveg otdOpes.
Me 1ov 1pémo 0wTd, emPArLovpe SLOKPLTEG TIRES TAATOVG Y10 KGOE deiypa, dSnhadn meplopi-
Covpe Tig dmepeg mBavEG TYLES ToL TAATOVG. Metd To TEPag TG KPAvVTIong To onpa ivar mAéov
YNoewko (aAld Oy omapaitnTo SVadKo).

1.0

N A A\ AL
N A \/\/\/

-1.0

Koodwkomoinon

To 1eAMKd 6T010 Yo TV YNELOToiNon €VOG OVAAOYIKOD GTLOTOS EIVOL 1] KOOIKOTOINOT),
oMAadn N avtietoiyton Kabe drakprtng otdBung TAdToug pe Eva Svadiko apBud, MoTe va etvar
duvatn M petapopd, emefepyacio Kot amofNKEVSN TOV CUOTOG GE VIOAOYIOTIKG GLUGTILLOTO.
H mo ovyvd ypnoylomoovpevn péBodog kmdikonoinong, eivat 1 TEAROK®OIIK SLOp6pOmon
(Pulse Code Modulation, PCM). O apBudg tov dvadikov yneinv (bit) mov dwtiBevron yio
v amobnkevon kabe otadung Kodeitar gvpog deiypatog (sample width 1 bit depth). To €0-
pog detypatog kabopilel To TAnBoc Tov otabpmv kBavtiong. o Topdderypa, Evo MynTiKo oo
ue gvpog deiyparog 16 bit (towdtnta CD) pmopel vo nepiéyet 65.536 (=2'°) c1dbpec.

Mmopovpe vo. £Xovpe o apytkn exTiunotn tov peyéBovg tov apyeiov (acvumieotov) and
TOV TOPUKATE TUTO:

Méyebogs (byte) = [Kavalio (1 i 2) x PvBuog deryuazoinyios (Hz) x Evpog Aeiyuarog
(bit) x Aidpkera (sec)] / 8

Etot, yio nyoypagnon yneioxod otepeopvikod fyov emimédov CD, didpkeiag 5 lemtav, ue
pobBuo deryuatolnyioc 44.1 KHz kou ebpog detyuarog 16 bits, amouteitor amoOnxevtikog ywpog
wepimov 52,92 MB.
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I

1-bit 2-bit
4-bit 16-bit

ApacTyploTyTes
1. 2t0 uobnoioxo avuixeiuevo @wtodevipo: Asryuotoinyio nyov (hitp://goo.gl/EQnSAK),
HeTafarlovTag TIC TOPoUETPOVS TS detyioToAnyiag, Bo TapoTnpHoELS THY KDUOTOUOPPH
Kot 10 uéyefog tov apyeiov.
2. @bMo Epyaciog A.4.1.MI Ilodvuéoa-Hyog (oel. 27, 28), [lnpopopixn A’ Avkeiov, Tloi-
oaywyo Ivetitovro Kompov (2014) (http://goo.gl/TT6Ave, hitp://go0.gl/bpOhQO)

5.2 Tomow apyeimv qyov - Zopmicon
O popootvmog (format) evog apyeiov mepiéyet ™ dvadikr TANpoopia Kot Tov Tpomo e
TOV 0010 KOKOTOIEITOL. YTTAPYOLY TOAAOT LopPATLTTOL apyeEi®Y YoV, KaBEVAS e TO HIKG TOV
TAEOVEKTNLLOTA 1] LELOVEKTHHATO, avAAOYa T oyéorn peta&d tov péyebog tov apyeiov Kot Tng
TO1HTNTOG TOV NYOV.
® ‘Evo acvopmiesto apyeio fyov, avomapdyst Tov o He TéAeld To10tnTo, oALd KoTo-
AopPéverl modd amobnikevtikd ydpo (repimov 10 MB avd Aentd)
® To avTioTOLO GUNTIEGUEVO PE Y] OMMAEGTIKT GUNTIEST apyEio )0V, KoToAopuPd-
VEL TEPITOV TO LIGO AmoBNKELTIKO YDPO, SITNPDVTOG TV 1010l TOLOTITA YOV,
® Ouwmg o1 1o Kool LopPOTLTOL APOPOVV TO. CVUTIEGUEVO, LE UTOAEGTUKY] GOUTIEST)
apyeia Myov. O Nyog eivar yevikd d0GKOAO Vo GLUTIESTEL Yot 1) akon| glvat o gvaii-
611N OTIE AALOLDOELG TOV YOV GE GYECT LE TNV OPUCT). ZTHV HOVGIKT], Ol OITOLTNGEL
TOLOTNTOG EivaL LEYAADTEPES KL TO €0POG {DVNG TNG Eivat STLAVTIKG LEYOADTEPO Ad
avtod G avOpdTIVIG VIS To TPOYPAUUATE ATOAESTIKNG GVpTieons Taipvouy Eva
apykd acvpmicoto apyeio (w.y. .wav,.au,.snd,.aiff) ko perwvovv to péyebog Tov me-
TMOVTAG KAmola TANpoopia mov eketva Bewpovv dypnotn 1 un {oTikng onpociog yo
10 TeMKO anotéreopa. To cuumieopévo apyeio mov Tapdyovv eivat ToAD pikpdTEPO
og péyebog Kot yapnAOTEPNG TOLOTITOG YOV GE GYECN LE TO aPYIKO.

Mopeotvror acvpmicotov apyeiov 1xov (Uncompressed audio file formats)

Ot poppdtonor WAVE (Waveform Audio File Format § WAYV) (mpotomo amobnxevons
wnploxod Hyov yia Windows) kot AIFF (Audio Interchange File Format) (OS X) etvat poppo-
Tomot apyeiov Nyov (audio container formats) facicpévol otny kodikomoinon PCM, pe kdmoteg
HWKpEG aArayég oty amodikevon dedopévmv. Xovidme ypnotonolodvtal yio Ty amobikevon
acvunieotov (PCM) otepeopmvikov (2 kavailmv) apyeiov fyov, pe derypatoinyio 44,1 KHz
ota 16 bit (mrowdtnta CD).
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©

-an-\VL AIFF

Mop@détomor copumiespévov (BE pn 0TOAESTIKY] GUNTIEST) apyEiov )0V
(Lossless compressed audio file formats)

@ &

MPEG 4 FLAC

Apple Lossless file.m4a FLAC file.flac Monkey's Audio

Mop@détomor copumespévov (LE AMOAEGTIKI] GOUTIEST]) 0.PYEIOV 10V
(Lossy compressed audio file formats)

R

.MP3 (MPEG Audio Layer 3): Zvumieopévo apyeio mov avantdydnke and v Movie
Picture Experts Group. Mzopei va tpoc@épet motdtnta mopdpota pe tov CD (stereo 16-bit) oe
éva apyeio mepimov oto 1/10 tov peyébouvg evog WAV 1 evdg .AIF. H modtta tov eéaptdran
and 1o bitrate mov ypnowonomOnke xatd v cvpmieon tov. Tvmucég Tpég sivon 128kbps,
160kbps kot 192kbps. Meyolvtepeg Tipég bitrate £xovv @G anotéAespo peyaAdTep apyeio.

.AAC (Advanced Audio Coding File): Xvumeouévo apyeio fyov mov o avtibeon pe 1o
MP3, mpoceépel duvatotnreg PeAtimong g modTToG OTMS 0mT0d0TIKOTEP KMALKOTOINoM,
anAoboTePa GIATPO Kot KOADTEPO XEPIGUO TOV GLYVOTHTOV Gve Tov 16KHzZ.

WMA (Windows Media Audio File): Apyeio nyov cvpumiespévo pe to Windows Media to
omoio koTaokevdotnke and v Microsoft kot pmopel va petatpanei e dAeg mio standardized
HOPQEG. XPNOYOTOLEITOL KUPIWE Y10l TV OVOTApAy®YY| LOVGIKNG 6T0 AadikTvO.

ApaoctypioTyreg:

® Avalnmnoe pue v oudda oov TANPoPopies yio. Tig uedodovs ovumicons dedouévav FLAC
(Free Lossless Audio Codec), ALAC (Apple Lossless Audio Codec) ko1 Monkey’s Audio
(https://xiph.org/flac/, https://alac.macosforge.org/, http://www.monkeysaudio.com/)
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5.3 Enelepyacia nyov

Xpnowonotdvtag o KatdAAnAa tpoypappatae eneepyaciog Nyov, Ba £xeig ™ dvvatodtnta
VO, TEWPOUOTIOTELG LUE:

® Hyoypdoenon, eleaymyn xov ond eEOTEPIKES TNYEG

® Encéepyocio Nyov péow Asttovpyliov Amokomng, Avtiypaeng kot Exucéiinone, Poit-
dlopartog
[Ipoodevtikn aAlayn g éviaong (Fade-in, Fade-out)
Mi&n ToA®V-S10POPETIKOV KOVAALDY 10V

Amopdxpuven Bopdpwv

IoootdOuion, Evioyvon Xauniov Zvyvotitmv
ApacTyploTyres

1) @bMo Epyaciog-1 Mayeipion fywv ue v Hyoypapnon twv Windows, IAEIAAEY/Ny-
pnioeg-Tlolvuéoa (hitps://goo.gl/o88JPh)

2) ®F A.4.1.M2,M3,M4 Ilolvuéoa-Hyog (oel. 29-35), npopopixn A’ Avkeiov, [lardaywyi-
k0 Ivotitodto Kompov (2014) (http://g00.gl/TT6Ave, http://g00.2l/bpOhQ0O)

3) Xpnoworoiwviag 1o katdAlnio mpoypouue exetepyaaiog nyov (w.y. Audacity), o onua-
OVPYNOEIS UIO POOLOYWVIKN OLOYHULON (TT.). UE HYOYPOPNTN, UIER OPHYNONS UE UOVOIKT),
epé uetafoong, eCoywyn oe [Loppy mp3)

4) 1.5.3 @dlio Epyooiag-2 Apoipeon ovem@ountne minpopopiag, omopuovaoy pwvytiking

mAnpogopiag, Aoyvy A. (https.//goo.gl/bFD4Sc)

5) 1.5.3 @vlio Epyociag-3 Aquiovpyio yneraxod yapoxtipo. (avatar) oto voki, nyoypapn-
on, emetepyacio, peropoptwon e ouiAiog tov, Empordxny K., Xolloyoc Exmoidevtindv
IAnpogopixnc Xiov (2014) (http://goo.gl/rjiKR3)

5.4 To mpoéTVTO MIDI

H teyvoroyio MIDI eivor yopw pog. Bpioketon péoa
0€ NAEKTPOVIKA LLOVGTKA OPYOVO, VITOAOYIOTES, TOUTAE-
186, &umva TNAEPOVE, UEIKTEG X0V, KAT. Tn poveun
MIDI ™ ovvavtodpe oe towvieg, tnAedpaon, Pvteo-
naryvido. Ot MIDI evvBetntéc (Synthesizers) ypnot-
LLOTOOVVTOL Y10 TOPOYMYT] LOVGIKAG O GUVOVUGHO LIE
VOAOYIOTEG OV EYOVV EYKOTEGTNUEVO TPOYPAppaTO
poveikig eyypoeng "Sequencers" ko DAW (Digital
Audio workstations).

To MIDI (Musical Instrument Digital Interface, Ynowki Atectvvoeon Movoitkav Op-
Yavav) sivar to madodtepo (1983) kot 1o mAEoV S10030UEVO TPOTOKOAAO LLOVGIKNG EMKOIV®-
viag, T0 0moio EMTPEMEL GE NAEKTPOVIKA LoVoikd Opyava (z.y. synthesizers, drum machines),
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VIOAOYIOTEG Kot AALO NAekTpovikd eEomMopd (w.y. MIDI controllers, sound cards, samplers) vo.
EMKOVOVOLV Kot va. cuyypovilovTot PeTa&d Tovg EAEYYOVTAG TO £VOL TO GAAO.

.y, y1o. Ty nlextpovikn yopevtky povoikn (Electronic Dance Music, EDM) ko tovg DJs, vrdp-
xovv goikevuévor MIDI eleyktés (MIDI Controllers) wov dnpaovpyodv "beats"” kar "loops" kou
eLEYXOVY TO POTIOUO.

H mnpogopia mov petagéperar dev anotehel onjua Nyov oArd pnvoparta (odnyieg exté-
Aeong) mov apopov To Toa voTa TpEneL va. marydel, yio TG0 ¥povo Kot EVIaoT Kot omd Tolo
povotko6 opyavo. Emopévag n "yAdeca' MIDI opilel tov tpdmo avamapoymyng g LOVGIKNIG
e Tpomo ToPOUOLo e auTOV puag maptitovpac. Ta dedopéva MIDI umopovv vo vrooTovv ene-
Eepyaoio péypt v eldytotn Aemtopépeta (aAdayn wag votog, oldayn tov tempo, alroyn Twv
LOVOIKDY 0PYAVOY TOD COUUETEXODY) IE TPOTOVG OV Eival adVUVATOV VO EPOPLOCTOVV GE EVal
apyeio yneromomuévon Nyov.

To pnvopote MIDI petagépovior NAEKTPOVIKA 0vVALESH 58 GUVIEIEUEVES GUGKEVEG 01 001~
¢ etvol oupPotég pe to Tpwtoxolio MIDI, 1 evodlaktikd amofnkevovial e apyeio. GuyKe-
Kpévov popeotumov (Standard MIDI files - pe enéktaon .mid) yu vo avamapoyBodv and
ovpPoTd AoYIoHIKO 1| VAIKO.

Lo wopaderyuo o vroloyiotic oov, to tablet 1 o éEvmvo Aépwvo drobéter mbovag ) dvva-
totnro. va mailer opyeio MIDI (Standard MIDI files) ypnowomnoicoviag ite evemuaTwuevo vitko
1 kataAAnlo loyiouiro wov aviamoxpivetar oto unvouota MIDI kor avomapdyer tov 1yo.

Emopévmg 1o nymrtikd anotérecpo e£apTdTon omd T CLOKEVT AvoTAPAy®YNS (YEVVITPLO
Nyov) mov Ba petatpéyet to punvopata MIDI o€ fyo (petovéktnua tng teyvoroyiog MIDI). Ag
BounBodue 61t 0 yneromomuévog Nyog sivar ave&apTnToC TG GVOKELNG TOV YPTCLOTOLEITOL
Y10 TV OVOTTOPay®YN Kot akovyetat 16106 KGOe popd mov avamapdysTaL.

H 1eyvoloyia MIDI ypnoylomoteitar tovAdyiotov edd kot 30 xpdvia. Apyikd 1 pLetapopd
Tov unvopdtov MIDI ywvotav péoa and eEedikevpéva kakddta kot Boopata (5-pin DIN). ITA¢-
ov ypnoponoteitar 1 USB dtacdvdeon e tov vmoroyiot, aArd ot S-pin DIN cvvdéoelg &o-
KOAOLOOVV VO XPNOYLOTOOVVTOL V1o, TV emtkowvavia, peta&dy MIDI poveikdv TAnktporoyiov
(keyboards).

Computer
=
L—_-—_u'
B

i

Omm00o

_. -
”?"” e

T | |

wuu i

MIDI Keyboard

[Mieovektuato tov MIDI: vrdpyel peyakvtepn sveMéio oty encbepyacio TG HOVGIKNG
MIDI evd amorteitonl pkpdTepog amobnkevtikog ympog (éva apyeio MIDI eivar omd 200 éwg
1.000 popéc uikpotepo amo éva. apyeio ynpiomonuevon fyov moiotntog CD).
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MelovekTiHaTa: VITAPYEL VTOAOYIOTIKO KOGTOG Y10l VO, LETATPOTEL 1] GUUPOAIKT] OVOTOPAGTO-
on MIDI 6g 0KoVGTH KOUATOUOPPT| GE TPOAYLATIKO XPOVO KOl TO AMOTEAEGHA EapTATOL 0T TN
ovokevn] €£600v kot cuVIBmE etvarl VTOSEESTEPO TG YNPLOTOMUEVNG LOVGIKNG.

Mpoypappata dnpuovpyiog ko enelepyociog TaPTITOVPOS

- MuseScore, Aoyiopikd oOvBeong Kot enegepyaciog LOVGIKOD KEWEVOL AVOLYTOV KOOIKO,
v Windows, MacOS «on Linux (https://musescore.org/el/, https://goo.gl/r20j7D)

L i E |

Mpoypappoata Torlvkavaing eyypaens (sequencers/workstations)

- LMMS - Let’s make music, Avotytod kodwko DAW (digital audio workstation) yw Linux,
Windows, MacOS (https://lmms.io/)

- Zynewave Podium Free, Digital audio workstation (DAW) yio. Windows
(http://zynewave.com/podium-free/)

- Sekaiju, MIDI sequencer Aoyiopuko yio. Windows
(http://openmidiproject.osdn.jp/Sekaiju_en.html, http://g00.gl/'Y OpBNX)
- Online sequencer (http://onlinesequencer.net/)

ApacTyploTntes
1) 1.5.4 Tutorial-1 E¢oxeiwon ue to mpoypouuo LMMS (Open source DAW), Nikolov A.
(2015) (https://goo.gl/o4BILX)

5.5 ZovOeon ka avayvopion eovis (TTS, STT)

H avantuén tov texvoloyidv chvOeong Kot avayvadpiong ovig ivat TETOL0 oV EXLTPETEL,
og onuavtik6 Pabpd, Ty avtopatomoinot e PoVNTIKNG entkovmvias. Ot epapproyEg Teyvo-
Aoviog ovNG etval TAEOV OPKETA OPLUEG, MOTE Va. EIVOL TAEOV E0KOAN 1 LAOTTOINGT OVTOUOTOV
GLOTNUATOV TANPOPOPNCTG GE TOAD GUVTOLO YPOVIKO S1AGTNLLO.

O1 10 yvooTtéc vanpecieg o1 omoieg mapéyovtot sivat:

Dovo-Arlniemdpootiki) Anokpion - Interactive Voice Response (IVR): Avtdupoto
GULOTHLLOTA TTOV LE TN YPNON POVIAC OIOKPIVOVTOL G KATOLOV TOL KAAEGE TO GUGTNIO LECM
miepavov. O ypriotng dnidvet Tig embBuplieg TOL 6T0 GHOTNUN POVNTIKA 1 LE TN YPNOT TOV
TANKTp®V TOL THAEP®OVOVL (Dual-tone multi-frequency signaling, DTMF).
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Avayvopien @oviig - Speech Recognition: H avtopatm dwdikaoio avoyvdpiong kot eme-
Eepyaoiog Tng opiAlog.

Yovheon @mviig - Speech Synthesis: Zvvi0wg 0 6pog avapépetal oTn SuVATOTNTO TOPAYO-
YNG CNUOTOG PWVIG TOV OVTIOTOLXEL GE KOO0 KEiEVO. TNV TEPINTOON OLTY YPNCLLOTOLEITO
0 0poc XovOeon Povig and Keipevo (Text-to-Speech) kot avapépetol ot dadikooio Leto-
TPOTNG KEWEVOD o€ cuvheTIK) Qv pe T Porbeia H/Y. Eva cvotua 8o propodoe va mopdyst
OLVOETIKT OALY YPT|CILOTOIDVTUG:

® >yppaen (concatenation) wponyoypaenUeEvev Aééewv (teplopopévo AeEhoyio)

® >uppa@t] TPONYOYPAPNUEVOV Kol KATAAAAC anodnKevpEVOY QoVIdToY, Stpovnud-

TOV, TPLPOVNLATOV KAT., OOV GOV £IVOL 1] LUKPOTEPT NYNTIKY Hovada, 1) omoia Ot
QPOPOTOLEL TOV £V, (0 0Ttd TOV GALO G€ 0O TOTE OIAODUEVT YADGGA 1) SIAAEKTO.

® Xp1oT) TOPAUETPIKA ELEYYOLEVOV HOVTEAOD TOPAY®YNG OIS
ApaocTyproTyres

1) Anuodvpynoe o mopovaiooy yio. Tis TEYvoLoyies oOVOETHS Kol avoyvapions pwvig. Xty
ovvéyela, ypnowuomoidveag katalinia Web 2.0 epyaleia (w.y. Slide Talk,
http://slidetalk.net/), mpoomaOnoe vo. tv eulovTioels ue TpoobnKn Yneioxns pwvig.

2) Avalitnoe oto A100iKT00 £QOPUOYES OVOYVAOPIoNS pwViS (TT.). VoiceNote 11)

3) Kabdg n teyvoloyia eeliooetal, axobyoviag nyoypapnuéves oonyies, ivor 00aKolo vo.
KOTOAGPEIC OV 0KODG [10. AVATIOPaYmYH TPONYOYPOPHUEVOD UNVOUATOS 1] EVay auvbeétn
outdiog. Mmopei va. Eyeis éva Comvntipt mov g€ EomVA oVaKoIVOVOVIOS THY Wpo. 1 Vo,
TPOYPOULO. TAONYNGNG ODTOKIVITOD IOV o€ Kaboonyel. Eyeic axovoel 1o eVomUOTOUEVODS
apnyntés oe e-book readers 1 mpoypauuoro ovayvaaons o8ovyg, To. Windows diobétovy
éva. Paoiid mpoypouo avayvaons o8ovig (yio droua ue mpofAnuata opacns) mov ovo-
unaletor Apnyntig. H teyvoloyio cdvBeons pwvic amo Keluevo Epyeta Exions vo. d1EvpiVvel
™V IPOGLOTIUOTHTO OPKETOV 10T00EAIdWY. No. av{nthoels oty Taén 600 Y10, TIC EPaPUOYES
TG GOVOETNS YWV TOV YVWPILETE 1) XPHOIUOTOLELTE.

5.6 Metadoon 1y0ov 670 Al0.diKTLO

To dadiktvakd padidevo eivatl 1 To IMUOPIANG VANPESio Yo TV amevdeing petddoon
Nyov omd 10 Awdiktvo.

Ot o dnpo@rreis padlo@mvikoi otadol KEvouv avapeTddoon Tov GNILOTOG TOVG Kol LECH
TOV A0SIKTVOV, TOPEXOVTOG GTOVG AKPOATES TOVG TN SLVATOTNTA AYNG TOL 6TafLoD 8 OO0~
dmote onpelo Tov TAOVIATY, YEYOVOS TTov dev umopel va emitevydel péoa and ™ PmAvVTo TV
FM. Ext6¢ 06 T00¢ mopaid0ostakods padlo@pmvikovs otadpodg ot oroiot Bprikav To internet g
£VOL CUUTANPOUOTIKO LEGO UETAOOGNG, AELTOVPYOVY TAEOV KOl padlo@mVIKOL oTofpol apyde
AwodikTvakol.
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WEBRADIO STREAMING LISTENERS
SERVER

Ty
I

= I
1 stream
o=y

H Swdikacio petddoong yivetor amd €vav vaoloyloTh-tnyn otov onoio gykobictotatl o
source client. O source client - 0 onoiog eykoficToTal 6TO YDOPO TOL PUSIOPOVIKOD GTAOHOD
- omoteAel To Aoyopikd 10 omoio givor vevKBLVO va Kwdukomotel To NynTiKd dedopéva 6TV
KOTGAANAT popet] Tov vrootnpilet 1 ekdotote Teyvoloyia streaming (z.y. mp3, Ogg Vorbis,
AAC, WMA, Real Audio). To hoyiopikd avtd €yovtag avoryti T cOvOeoT L Tov eEuanpeTn-
TN NETAO00NG TOLVPUEGIKAOY po®V (media streaming server) 0moGTEAAEL TOL KOSIKOTOMUEVE,
NYNTUCE OES0UEVO TPOG AVTOV. TN GUVEELD 0 EEVTINPETNTHG AVAUETOIOEL TaL ANPOEVTA MYMTIKG
dedopéva 6Tovg TEMKOVG XPpNoTES YpNoIonotdvTag to TpmtdkoAia TCP 1 UDP. Ztnv ovesia o
Pad10POVIKOS 6TaBUOG HETAOIdEL avh TAGH GTLYUN T poT 6TOV eELTNPETNTN KO EKEIVOG LE TN
oelpd TOV AVOpETASIOEL TNV EIGEPYOLEVT] PO GE TOAAUTAOVG TOVTOYPOVOVS AKPOATEC.

O y¥pNOTNG-0KPOUTAG TOLTEITOL VAL £XEL EYKATESTNUEVO £VO AOYIGHIKO AVATOPAY®YNS POTS
(glte og plugin 6T0 TPOYPOpLL TAOYNONG TOV 6TO ALadiKTLO EITE (OG AVTOVOLO AOYIGHKO) e
70 omoio cvvdEeTan e Tov eELTNPETNTH HETAdoons podv (media streaming server) TPOKEUEVOD
vo, MaPet kat vo, ovorapdyet T pom.

ApacTypioTyteg
1) AxolovBwvrog tig katalAnies oonyies (hitps://goo.gl/YnzTp4),
Bo. onpuovpynoete (a) mponyoypapnuévn exmours (P) {wviovh ueta-
doan exmounnc ato MoOntiko Padiopwvo
(http://blogs.sch.gr/esrblog/)

Epotijoeig

1. Amo T e€optdTal 1 TOOTNTO TOL YNELKOD 1YO0V;

2. No g€nynoete Toug 6povg detypatoAnyio kot puiuog derypotoinyiag.

3. og vroroyiletar o péyehog evog 0oVUTIEGTOV YNELKOD apyEiov Hyov;
4. No ovopEpeTe LOPPOTLTTOVS APYEIOL TYOV.
5

. Toteg duapopd vdpyeL ovapeso 6To OPYEI0 NYOV TOL TPOKVATEL GO YNPLOTOINGT KoL
070 TEPIEYOUEVO €VOG apyeiov MIDI;
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BIBAIOTPA®PIA-ANADPOPEX
An Introduction to Digital Audio (Avaxtidnke 16/09/2015 om6 http://goo.gl/ TNUXDo)

Audacity (2015). Digital Audio Fundamentals (Avoxtionke 16/09/2015 and
http://go0.g1/J1zGOK)

Learn About MIDI (Avaxtifnke 19/09/2015 omo http://midi.org/)

AdeEavdpakn, X., Xovoidng, X. (2011) Ilpwtoxolio Movoikie Ocwpiog-Znucimoeis Ocwpi-
ag, Tunua Movowig Teyvoloyiog & Axovanikng, TEI Kpring, P€Bvuvo 2011 (AvaxtiOnke
19/09/2015 amd http://goo.gl/exmAep)

ApPavitng, N., Avactacomovrog, I'., Mreheointng B., Zyodpog, N., Zotipyog, Z., [Tavayiotod-
novAog, 0. (2000) Epapuoyés Holvuéowv, awdaywywkd lvetirovto, ABMva 2000

Bovtupéc, I'., Ake&iov, L., Tapopordxng, 1., TChuag, 1. (2000) IHodvuéoa, odoymyicd lvott-
T0070, ABfva 2000

Kapapnétoog, Z. (2010) Beltimon s morotyros covOeTIKNS YVIS KOl EQOPUOYY OE GOYYPOVE.
mAemiovawviaxd wepifailovia kot vanpeaics, Adaktopikn Awtpifn, EMIT (Avaktfnke
23/09/2015 amd http://goo.gl/vUw5d0)

MnoraoOpag, I1. (2014). Ewcoywyn otig teyvoloyies petadoons, Axadnpoicd Alndiktvo — GUnet,
1.0. A6nva 2014 (Avaktibnke 19/09/2015 amo http://goo.gl/H4gQfR)

Harokwvotavtivov, ', Toavdkac, I1., Kolvpng, N., Mavovcomoviov, A., Matldxoc, I1. Te-
yvoloyia Yroloyotikawv Lvotqudtwv & Asitovpyixd Lvotquoze, Todaywyikd Ivetitovrto,
ABiva

TEI Hepoud (2007). Audio Streaming (Avaxtibnke 19/09/2015 and
http://goo.gl/04dYRW)

IIHTEY - YAIKO I'lTA EHNITIAEON MEAETH
> Aglo Tov Tomov apyeimv Nyov (http://goo.gl/vB5TPB)

> M.LD.I (@copin), Tuqua Texvoroyiog Hyov & Movoikav Opyavav, TEI loviov Nicov
(2006) (https://goo.gl/SIYG2H)

> Eicoymyn ot Movoiwkn Teyvoroyia, eclass Turipa Movoikdv Zrovdav, EOvicd kot Ka-
nodiotplokd [ovemoto Abnvov (2015) (http://goo.gl/PI9fi7y)

> Free Sheet Music (http.//www.8notes.com/)

> Yovheon eovig amd keipevo oty eAnvikn YAdooo, TToAn yio v edinvikn yAdooo
(http://g00.gl/hpbOsl)

> Bivteo: Behind the Mic: The Science of Talking with Computers (https://goo.gl/BnGyWG)

> Audio Streaming, TEI ITepoud (2007) (http.//g00.gl/o4dYRW)

> Introduction To Podcasting (http.//g00.gl/c5Uu0Q, http://g00.2l/bkSN7X)

> i-create: Adiktvakd padidpwvo, Podcast, Padiopwvikn exmopnn (2014)
(http://g00.gl/KI139606)
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6. 2A xon 3A Kwvoopevo Xyéoo

Y1601
Metd v pedétm tov keparaiov Ha gicat tkavog/m va:
v emelnyeic ta aitio 1oV TPOKAAODY TV AVTIANYN OUOANG KIvoNg 6€ EVal KIVOVLEVO GYESL0
v ovoQépelg Kot eENYELS TIc BacTKEG £VVOIEC TTOV 0POPOVY TO KIVOOLEVO GYEDLO
v Ta&IVopEig Tig T VIKEG dnpovpyiog animation
v ONpuovpyeic KvoOeVo GES10 600 S1CTACEMV LLE SIOPOPETIKES TEXVIKES

v ovoyvepilelg Tov TpOTo KaTOOKELNG TPLOOLACTUTMV LOVTIEA®Y, TIG BUGTKEG TEXVIKEC POTL-
OOV, TIG KAUEPES, TNV Kivnom, TNV arddoom ve1¢ KaOME Kol T Stadtkacio TG poTopEd-
MoTikng anddoorng (rendering).

v oyedialelg kan drayepilesar 3D avrikeipeva kot dnpovpyel Kivodpevo oxEd10 TPV S0~
otéoemv

Boow) oporoyia: Kwvovpevo oyédio, 2D Animation, 3D Animation, npocopoiwon Kivn-
oMG, POTOPENAICTIKT OTEIKOVIOT.

Ewoyoyn: Zmy evotnta ovt topovctdlovtol ot o Pactkég EVVOLEG ToL apopovV TO Ki-
voopevo oyédto dvo Kol Tpudv dlaotdoewv avtiotorya. Me Tig dpactnpotntes mov Ha kdavelg Ha
padeig va dnpovpyeic, amodnkevels kot eneepydleson Kivodpeva oyédia e T PorBeta voAo-
YOI Kot GAAOV YNOLOK®Y Kol AVOAOYIKOV GUGKEVMV.

H ovveyng taysio evaliayn eikdvov 1 oKiTemV TOv SopEPOVY Alyo HeTa&d TOvg dnpovp-
youv oto Beot ™V yevdaichnomn Ot Ta avTIKEipEVa oV KOV Kivovvtar e&attiog tov OTt
0 €YKEQAAOG TOV ovOpOTOL dloTNPEL 0TI PV TOVL TO OTTIKO UVLpa TTEpimov ywo 1/12 tov
deVTEPOAETTOV.

uepa otov 210 audva, ekTOg amd TO KIVOOUEVO GYED10 G 000 Sl0TAGELS eivar TAEOV
€QIKTO pe TN Porfeta TG YnELIKNAS TEXVOAOYING Kot 1) VAOTOINGT TOV GTO YMPO TOV TPLOV dt-
aoTdcE®MV. ANAadn eKTOG OO TNV TOPAUETPO TNG UETATOTIONG TMV OVTIKEWWEVOV GTO EMMESO
Yo TG 800 (2) daotdoelg (2A) £xovpe TAEOV TPIOSLAGTOTA LOVTELA T OTTOiL TEPIAOUPAVOVY TO
oKNVIKO, OTIGHO, Béon ¢ Kapepag kat e01Kd €@é. To anotéhesiia €ival mo PEOMOTIKO KoL
10 EVIVTOGLOKO.

I v vhomoinon Tovg ypNoIULOTOIEITON KATAAANAO AOYIGHIKO OV JIEVKOAVVEL T LOVTELO-
noinomn, TV amdS00n NG Kiviong Tov oxedinv Kot T OTOPENAMTTIKY OTEWOVION.

Ta Kvovpeve oyédio £xovv TOMAEG EQUPUOYES OTN SLUPTLION, TNV TOQAYMYT TOWVIDY Ui
KPoU UKOLG, TO eUPoOiipa TAGVA K.0.

[74]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

6.1 ®voroloyio TOV KIVOOPEVOL GYEDT0V

To Kwvovpevo oyéd10 (animation) eivat ) dlodikacio
ue v omoio mpootifetal To oToKElo TG Kivnong o pia
£1KOVO.

AvomtoyOnke dvvapkd PacilOpevo oTIC VTOAOYL-
OTIKEG TEXVOAOYIES, KVPIMG HECH OO TO YUYOyWYIKE
moyvid. To tekevtaio xpdvia o GEPA omd ETLTVYN-
UEVEG KIVILATOYPOQIKES Tatvieg £xovv T fdon Tovg o
animation.

To kwovpevo oyédio umopel vo dOGEL PEUAMTUO Kot
vo. 6LVOETEL HETAED TOVG TOL S1APOPAL LLEPT U10 TOLVUEGTKNG EPAPLOYNG.

[Swiitepa amotedeopatikn gival 1 (p1oT TOL 6TO YOPO TS YVYay®Yiog Kol Tmv videogames
OAAG KOIL OTIC EKTOLOEVTIKEG EQUPIOYEG KAL TNV EXOYYEALATIKY KATAPTION Y10, TV TPOGOUOImOT
S1001KAGIDV 1| LOVTEL®V.

H dnuovpyio g xivnong eivon pio wevdai-
oOnon mov opeileton 611 PUGIOA0YiA TOV AVOPO-
mvov poTov (peteikacpa). Mio eikova mov PAé-
TOVE TOPAUEVEL, PLETOL TNV TOPOTHPNON NG, GTOV
AUEIBANCTPOEDT] YTV Yo €Va KPS YPOVIKO
ddotnpa. ‘ETot pua 6elpd KOVaVY, Tov avavedvo-
VTl S1000YIKA HE HEYOAN ToyhTNTa, (GOivovTol Vo
avapyvoovtol n pio pe v GAAN dnpovpydvtag v eviunmon g kiviong. H wdiopopeia avtr
anotéhece ) Paomn yo Ty avémnTuén oyt povo tov animation AAAL OOV TV TEYVOAOYLDY TOV
YPNOLLOTOLOVY KIVOVHEVT EIKOVE (KIVNULOTOYPapOS, Bivteo).

Ot KivnUOTOYpUPIKEG TOVIES TOPAYOVTAL LE TAYVTNTA AVOVEDGNG 24 eIKOVOV (TAILGI®OV)
ava degvteporento (frames per sec, fps). H mopayoyn tawvidv Bivieo Pacileton og avavémon
™G gwovag pe ovyvotta 25-30 fps (25 fps yio PAL/SECAM oty Evpdan 1 30 fps yio NTSC
ot1¢ HITA), evd yio T dnpiovpyio amotelespatikoy animation amontobvol TovAdyloto 15 fps.
Otav ypnoylomotovvol pkpotepot puhuot avavemong, TaveL Vo IGYVEL 1] EVTVTOGT TG Kiviiong
KoL 1 eiova tpepomailet (To pawvdpevo owto etvar yvootd og flickering).

o S oS oS o S oS
60fps . .. > & > 3

A T p—
30fps D@ ) -
e e e
. -
1fps =0\ [

Xpnoomotovvtal animations mov ametkoviCouv kivnon eite oto eninedo (2D animation)
etre 610 Ywpo (3D animation).
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ApacTyproTyteg

® Jotoelepevvnan: I vawpiuio pe tov koouo tov Animation, Youoroxng E.
(http://goo.gl/d2K4YU)

6.2 A160136TOTO KIVOOPEVO GYEOL0

Y710 2D animation o1 yopoKTPES, TO AVTIKEILEVA KoL TO pOVTO oxedidlovTal emineda, ywpic
TOAAEC AENTOUEPELEG TNV VO, TNV TPOOTTIKY Kot TOV G@TIcod. o v Tapaywyn Siodtdota-
7oV animation £yovv kaBiepmbel dv0 Pacikés pédodor-teyxvikég. H teyvikn g kivnong ndvo
o€ TPOYLd, oL eival yvmoth ®¢ path animation Kot 1 Te(VIKY TPOPOATS SLUPOPETIKDOV OYEDV,
7oL givan yvoot og cel animation. Yadpyovv kat o toAdmhoko animation, Tov ¥pNGUYLOTOL-
o0V €va GUVOLAGHO TV 6V0 TEXVIKMYV, Yo Tapddstypa éva cel animation mov Kwveiton Kot
UNKOG oG S100poung.

Path animation

[Ipoxetton yloo pio TeYVIKN P TNV OmOio EMLTVYYAVETAL 1 KIVON €VOG OVTIKELEVOL KOTA
UNKOG LG YPOUUAS oty 086V Tov vmoloyioth. H ypappn propel va eivon vbeio, teBhacpévn
N KopwoAn. O oxedaotig Tapdyet £vo povo oyédto kot pe Tn Bonfeta Tov TpoypdpLatog kabo-
dnyet tov vroloyloTy, Mote va dnpovpynBody ot endpeves BEoelg (kapg). Ot anootdoelg PeTald
Sadoyikdv Bécemv mavo ot ypapun kabopifovv Kot Ty ToxdTTo pE TV omoia Ba paivetan
Ot Kwvetton to avtikeipevo. Mikpég petotomicelg 6ivouy Lkpég TohTNTEG Kot OpoAn Kivnon,
eV UEYAAEG PETATOTIGELS SIVOUV PEYALEG TaYVTNTEG Kot amdToun Kivnon.

H teyvua) avt) vmootpiletar amd to wo yvootd epyoieio dnmg 1o Adobe Director.

T

\ : _
wp_hweﬁ& Oﬁl‘ £ . };
| S

Ls

W E. !
Motion pm"ﬁ- e ’
Cel animation

ERRFSRE LY

H teyvikn avt givon n 16w pe Tov TpOTO TOL KATAGKELALOVTOV To KIVOUHEVH GYESL Y10
OV Kvnuatoypdeo kot v iedpaon. To dvoud g mpoépyetar amd ™ AEEn celluloid, to
Sapavég PUALO TTOV YPNGLULOTOLOVCOY TOALOTEPD, O EWOWKOL Y10 TN oYediaoT EIKOVOV KoL TNV
TomoBétnon tovg o€ éva otabepd vIoPadpo. Zopeva Le T TEYVIKY cel animation to vroPo-
Bpo mapapével 61abepd KaOME 0 YapaKTNPAS 1 TO avTikeitevo oALAlel and kapé og kapé. O
oyed10TNG dNpLovpYel L opdda oyedicov Tov 1610V YapuKTNPA GTA 0TOl0 KAVEL LOVO HEPUKES
Swaxprrég ardayéc. Ta oxédia avtd mov ovoudlovrar cells tomobetodvar o€ £va cwpod Kot 0T
ovvéyeto dmpovpyeitar n yevdaiotnomn g kiviong pe to EepuAMopd Toug. To cel animation pe

[76]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

™ BonBeia vroloyiot viomoteitat pe ToV id10 akpIPdg TPOTO, LE TN S1apopd OTL TO EEQOAMGLAL
Tov oyediov yivetal and €dkd npoypappata. To ypiyopo nai&ylo tov mlaiciov onpovpysl
™mv yevdaiotnomn g Kivong Tov 1 Tng aAlayng e LopeTnS Tov. Ot oyed00TEG TPETEL VO YV®-
pilovv TOAAG Y10l TIC S100YIKES GTACELG EVOC YOPAKTAPA OvVEAOYOL LEe TO €100G TNG Kivnomg mov
ektelel. [IoAAG cuyypagkd epyoleia, Onmg To Macromedia Director vmootnpilovv animation
TOV TOTOL OTOD.

ApacTyploTyres

1) 1.6.2 ®E-1 Anuuovpyio kivoouevng eicovog, IHAEIAAEX/Nnpnides-Tlolvuéoa.
(https://goo.gl/ndMDOI)

2) 1.6.2 ®E-2 Anuovpyio kivoduevoo keiuévov, IHIAEIAAEX/Nnpnideg-Tlolouéoo
(https://200.gl/YtUKT9)

3) 1.6.4 OE-1: Anuiovpyia animation ue to Gimp, Nikodod 4. (2015)
(https://goo.gl/HCMnkF)

6.3 TprodraoTaTn QMOTOPEUAMGTIKY GYE0i06N KOl Kiviion

To animation 600 6100TAGEMV OEV IKAVOTOIEL TIG AMALTOELS TOV XPNOTOV TV EPOPLOYDV
noAvpécwv. Ot ypnoteg emlntodv 6Ao Kot To mMoTd oty TpaypatikdéTTa Ypopikd. H tpiodid-
otatn oyedioon INUIOVPYEL AVTIKEIIEVA O PUGIKA GTIV TPOYULOTIKOTN-
TO, KOIL LAALGTO, G€ TETOL0 BfpLO MOTE VoL (aivovTal Gy Vo Eivol Taprevo
and QOTOYPOPiES.

fcb el

To animation Tp1®v drwoTdoe®V amoteAel T Paon yio T dnpovp-
yia TitAov Toyvidiov Kol tepuételog. H yprion tpiodidotatev povté-
AoV yiveTonl TapopoLe LE T0 S1001G0TATO LOVTELD TV TOPUTIV® TEYVIKOV, LE TN dlopopd 4T
Aappaveror vToOyn Kot 1 TOPAUETPOG TOL YMPOL 6ToV omoio yiveral 1 kivnon. H dnpovpyia
€vOC TPLOSLAGTUTOD OVTIKEWHEVOD HE VOT] KOl GKLAGELS, GTO 07010 avaTifEVTaL YOPOKTPIOTIKG
Kivnong eivar diaitepo dVGKOAN Kot ypovoPopa. H dnovpyia tpiodidotatov animation omou-
1€l PEYAAN VTOAOYIOTIKT oYY KOl YiveTol e €101KA epyaigio 6mme to Extreme 3D, 3D Studio,
Swivel 3D k...

[eprhapPaver tpia Paoucd Prpoto:

povteiomoinon (modeling): Eival n dtodikacio onpiovpyicg Tov TpiodldcToTOV OVTIKEL-
HEVOV Kat TV oknvav. Tlepthapfavel  oyedioot dopopov OYE®V TOV OVTIKEWEVOL (TOV,
Ay, Sratoun) tomobetdvtog Ta Sdpopa onpeia og éva mAéypa. O KaBopiopds g LopeTg
TOV AVTIKELPEVOL PacileTar oTIg OWeElS aVTEG.

Tpocopoimon Kivong (animation): Ileprlapfdaver tov kabopiopd tng kivinong Kot twv
QAAOYDV OTNV EREAVION KOl TO POTICUO TOV OVTIKELLEVOD KOTA TN S18pKeELd TG,

QOTOPEUMGTIKIY amEIKOVIO (rendering): ATotelel 10 TEAELTAIO GTASIO GTO TPLGAAGTATO
animation Kot TEPILAUPAVEL TNV OTOG0CT] OTA AVTIKEILEVO PMTOPEUAGTIKAV YAUPAKTNPICTIKOV
OTMC (PO, ETIQAVELOKT VOT], dtamepatdtnta K.A.T.. H dadikacio ovt amattel modd ypovo
€101KA Yo, ToAVTAOKO animation.
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Epowrijoeis
1. Tieivon to animation;
2. Tati va xpnoyonomcovpe Kivoopevo oyédto avti yio Bivieo;
3. Toteg givor ot 00 Pacicéc Teyvikég Yo T dnpuovpyia 2A Kivodpevov cyediov;
4. TiemmAiéov mpooPépet To 3A Kivovpevo oyédo;
ApacTypioTyteg
1) Na deite v mapovaioon: hitp://aetos.it.teithe.gr/~praptis/CG/Graphics 19-Animation.
pdf kat va ypayete éva keiuevo 150 Aéewv yio v 1otopio tov KivoouEvov ayediov
2) Zvlnthote mote givar mpoTiudTepo. va. ypnoiuomoinoovue 24 avii yio. 34 kivoduevo oyédio.

3) Avalntnote Aoyiouiko yio t onuIovpyio. KIVODUEVOD GyediOD Kol KOTAGKEVGOTE EVAY TIVa-
KO. [LE TO. TAEOVEKTIUOTO, KAOE EVOG WG TPOG TEVTE (3) YOPAKTHPIGTIKG, THS TPOTIUNOHS OGG.

4) Or uabntés ayedialovv ue to Sketch up (hitp://goo.gl/1s1ZkM, http://g00.gl/tGmFDx).
Arxolovbavrag tig odnyies twv video-tutorials (w.y. hitp.//goo.gl/lgNSzd, https://g00.gl/
SwivsF), mpoorabnote vo, Oquiovpynocte Eva HOVIEAD TOV OYOAEIOD GOG.

(78]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

BIBAIOTPA®DIA
Wiedemann, J. (2004) Animation now Anna Mundi — Ed. Taschen
Baotetddng, I'. (2007) Animation-To kivoduevo ayédio, Arydkepog

Bovtvpéc, I'., Ake&iov, L., Tapopordxng, 1., TCyuag, 1. (2000) IHodvuéoa, odoymyicd lvott-
T0070, ABMva 2000

Tewpyiov, B., Kannog, L., Aadidc, A., Mikpdrovrog, A., T{yoyiavvng, A., Xoiwad, K. ITolvué-
oo-Aixtva, OEAB, Abnvo (Avaxtionke 24/09/2015 and http://goo.gl/zVVcAe)

Movpn, E. (2004) Frame by Frame, Nexus publications

[Mketog, I'. (1993). Kivoduevn eixovo. ko kalliteyviky emxorvavio, Aehpivt

IIHTEY - YAIKO I'TA EHNTIIAEON MEAETH

> Tunqua Fpagerotiknc: TET ABrvag
http://www.gd.teiath.gr/el/undergraduate/epsixosi%20animation.htm

> Yevapo 1.6 Tvopio pe tov koéopo g Kivoopevng gikovag, Yopatdkne E.(2014)
(https://goo.gl/DnbAOr, http://goo.gl/VKVE2C)

DdotodevTpo-Kivodpevo oyédio (http://goo.gl/ilf2gA)

Teyvikéc Kwvoopevng Ewovag (http://www.kinoumeno.gr/)

dotodevrpo: Tovletikn kivnon (http:/goo.gl/u9eBng)

dwtodevrpo: Tovletiky kivion 3D (http://goo.gl/Z1aEi6)

Blender Basics-Tutorial Book (http://goo.gl/8nir9y)

Blender - wiki (http://goo.gl/T1Y 8an)

Muvizu - Tutorial (EAAvikd) (https://goo.gl/W19CxG)

Yy. Bifhio: Epappoyéc Ioivpécmv (1.3.5 ZovBetikn kivnon, oel. 33-34)

YY Y VYVYVYYVYYVYY

Yy. Bipkio: Egappoyég IIinpogopikig Yroroyiotdv (11.2.5 Xapoaktnpiotikd cuvOett-
KNg kivnong) (http://goo.gl/cFzF12)
> Xy, Biprio: [Todvpéca - Aiktoo (Kep.2 Animation) (http:/goo.gl/zVVcAe)
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7. Bivteo

X1oy)01
Metd v perétn tov kepaaiov Ba gioot tkavog/m va:
v avayveopileig ™ dtapopd peta&d Tov popeotumov (container) evog apyeiov Biveo Kot Tov
pOAOL TOV KmdKoTonTn (codec)
v amofnkevelg kat dropotpalelg yneoko Bivieo oe d1opopeTKong LopPOTLIOVS apyeiwv
v omuovpyeic pia tovio (video) and e1koOVeg kot 1)0
v OTOKOMTELS, SIOUPELG, EMTAYVVELG Kot eXPPadOVEIS VO TUNILOL LLOG TOVIOG
v TPooBETELS TITAOVG, VITOTITAOVG, EQE LETARAONG, LOVGIKT VIOKPOLGT), APNYNON
v ovaeépelg KodKo/omokmdtkomomTég Nxov Kot Pivieo
v OVOQEPELG KPITIPLO ATOTEAECLATIKOTITOG oG KOOIKOTOINomG
v petadidelg {ovtava éva Bivieo oto Tomikd dikTvo 1 6To AadikTvo

Baown opoloyia: container format, kwdikomoinor, kodikomomng (codec), ywpiky cvpumi-
€0T), YPOVIKT] GUUTIEST], TOAVUEGIKT POT|

Ewayoy: Xy evomrta avt 0o pdbeig va cullappavelg Bivieo, amobnkevels Kol ene-
Eepyaleoon apyeia Pivteo pe T Pordeta vTOAoYIGTN Kot AAAGY YNOLIKOY KOl 0VOAOYIKOV GV-
OKELMV.

Ta tedevtaio ypovia, dadtkTvakoi Tomotl Prao&eviag kot avtoilayng Pivieo petaly ypnotmv
(yra mopdoeryuo YouTube, Vimeo xtk) amoteAovV TOVC O SNUOPIAEIS TPOOPIGUOVS GTOV TOYKO-
oo 1616. To yneuxd Pivieo amotelel mAéov pio onpavTIK) TOPAUETPO G £V EVPD UG
VANPESIDVY, KUPIOG AdY® TG EVKOANG "cVAANYNE" Kt 0ToBNKEVGNG TOV aTd POPNTES KAl [N
OVGKEVES EYYPAPNG (KIVHTE THAEPWVA, TOUTAETES, KOUEPES 1GTOD, PWTOYPOPIKES UNYOVES, PLvTe-
oxaduepeg). Mapddinio ot duvatotreg eneepynociog Kot HETOPOPAG/Otovoung (EVELPUATO. KoL
AGVPLOTO) YNOLOKOD TEPLEXOUEVOL EYEL OONYNOEL GE H1aL VEQ TPOYHOTIKOTNTO.

7.1 Tomor apyciov Pivreo kot kwdkorontés — Teyvikég cvpmicong.
Containers ka Codecs

H dopn tov apyeiov Bivieo eivat moAdmlokn yioti cuvdvalovy moAld S1opopeTIKd £16M TAN-
pogopiag (m.y. pon fivieo, pon fyov, UETAOEIOUEVA, VTOTITAOVS K.0.).

Evé 1 enéktaon evog apyeiov otatikig eikovag pag divel TAnpoeopia yo to €id0¢ Tov me-
pleyopévov, dev ovpPaivel o 1810 Kot pe Tig enektdoslg Tav apyeiov Pivieo. O popedTLROG
apyeiov Pivteo (m.y. MOYV) givan amhd évo. "doyeio" (container), mov Ba propovoe va mepiEyet
&vo TOAD yopUnAng Towdtntag web Pivteo, 1 éva moAd-vyning nowdttag 3-D Bivieo kot vyming
TOLOTNTOG TEVTAKAVALO 1)O.
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T T — Video File.ext (.avi, .flv, .mp4/m4v, .mkv, etc) -3

Container (matches extension)

\c!?dn;zrfcs:de:ci Metadata Metadata (date, author, title)

Video stream (DivX, h264, MJPG, etc)
Compressed . Audio stream (MP3, DDTS, AC3, AAC, efc)
Audio [codec] Soe Subtitles (text or a “sub-picture” stream)

Tapadeiyuoro poppotomwy apyeiwv fivieo: .mov, .wmv/.asf, .mkv, .ogg, .avi, .flv, .mp4

Containers vs Codecs Codec File Types:
Audio
MP3, AAC, Vorbis, FLAC,
= 6 ATRAC, WMA
= ﬁ .
o Video

Containers: MPEG- 1, MPEG-1, MJPEG
MPEG-4 / AVC / H.264,

QuickTime MOV MPEG .MP4  Adobe .FLV DIVX, Indeo, RealVideo,

RealNetworks .-RM  Windows .AV1 and .ASF WMV, VC-1

Xiph.org .OGG Matroska MKV

Méco og kaBe container apyeiov Bivieo vadpyovv to dedopéva pong Bivieo kar Ryov. Ta
dedopéva auTd dMpoLPYovVTOL OO HIKPE TPOYPAUUOTO TOV OVOUALOVIOL KMOIKOTOMTES
(codecs) o omoia KmdkomoloOy - amokmdikonolovv (Encode - Decode) 1 ovumélovv - ano-
ovumiefovv (Compress - Decompress) ynouakég poég dcdopévev. Adym Tov peydAov dykov
dedopévov mov anattel 1o fivieo cvvnBmG Ol KOIKOTOWTEG YPNCLULOTO00V GUUTIEST] MOTE
va. EmTOXOVY EAGTTMON TOL OyKovL dedopévev. Mmopeite vo okepteite To codecs oav LUKPEG
Bondntikég epappoyéc Tov YPNGLOTOLEL £VaL TPOYPOALLLLY, 1] TO AEITOVPYIKO GUGTILCL Y10, OVOTTO-
paymyn 1 dnpovpyio apyeimv Pivieo. Kwdikomorovv kat cvpmiélovv poég dedopévav yio ano-
OnKevon kot petapopd 1 amocLUTIELOVV POEG OESOUEVMV Y10, OVOTOPOY®OYN Kot ETEEEPYNTTLO.

Emopévac o popeotumog evog apyeiov Pivreo (container) - onwg yia mopadetyua MOV,
AVI MP4 - givar évag TpOTOG Y10l VoL TOKETAPIOTOVV TO. ddopEVA Yo amobnkevon. O Kwdko-
momTi|g (codec) - dmwg yia mopaderyuo H.264 - eivar n néBodog yio kmdikomoinom Kot amoK®-
dukomoinon tov Pivieo 610 £6(TEPIKO TOV “TakETOL” (container).

Avartopia gvog apyeiov Pivieo

2) Container: MOV, .AVI, MP4, ...

3) Iipa Pivreo ko 1yov (video and audio signal): to dedopéva Bivreo Kot yov mov Eyovv

GUYKEKPULEVA YOPOKTIPIOTIKG.
4) Kmdwomomrig (Codec): avapépetal 6T0 AOYIGUIKO TOV YPTCILOTOIELTOL Y10, TNV K@
KOTI0{N 61| KoL TNV 0T0K®OIKOToiNGT Tov onpatog Pivieo. Ot epappoyéc yio enebepyacio

Ko avomapaywyn Pivieo ¥pnoylonolohy KedKOTomTég Tov Umopel vo eival EVmUOT®-
Hévol 6To TPOYpOLLa, 7| EYKabioTavtol Eeymplotd.

[83]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

XopaxTnploTikd evég onpatog Pivreo

MéyeBog Tov mharsiov (Frame size): to vyog kot mAdtog (oe pixels) yio k@be mhaiclo
(frame).
2710 SD (Standard definition) fivico, 1o uéyefog tov whatoiov sivar yevika. 720x576 pixels, onio-
on 414.720 pixels avovolixa ova whoioio. Aviicrorya oo FHD (Full High Definition) fivteo ot
oaoraoeis eivar 1920x1080, dniaon 2,07 megapixels ava mhoioio xou oto 4K UHD (Ultra High
Definition) o1 diaotdoeis eivor 3840x2160, dnlaon 8,29 megapixels.

Standard Definition
T20x576

High Definition: 720p
1280x720

High Definition: 1080i,p
1920x1080

Abyog dructacsmv (aspect ratio): ivor 1 avaroyio Tov TAdTOVS TPOC VYOC. I 10 TOPAdELy-
o 4:3 (standard Video), 16:9 (widescreen)

PvOpog avarapoywyig tharciov avé dgvtepdrento (frame rate, fps) : Ap1Opoc miarciov
7oV mpoPdrlovtat avd devtepoiento dote va divetal 1) aioBnon g kivnong. To frame rate
petpiétol cvvnbog oe frames per second (z.y. 15 fps, 24 fps, 25 fps, 30 fps, ...).

Babog ypodpatog (Color Depth): O apiBpog tov bits mov ypnoiponoteital yio TV ovoro-
paoTacn Tov ¥podpatog yio Kabe pixel. (Me Ty ypwuoticod fabovg 24 bit Eyovue éva fivico ue
TPOYUOTIKO YPOUA.).

PvOpdc perdooong i PuBpog dedopévav Pivreo (Bitrate): O pvuOuog dedopévav evog ap-
y€lov Pivteo etvar To péyebog e pong deG0UEVMV KOTA TNV OVOTApAY®YT| TOL BIVTeo Kot HeTplé-
tou o€ kilobits 1 megabits avd devtepoiento (Kbps 11 Mbps). Eivot éva kpioipo yopaktnpiotikd
TOL apyeiov, KaBdg kabopilet Tig EMdyIoTEG SUVATOTNTEG TNG TAYVTNTAS LETAPOPHG TOV GKAN POV
dlokov 1 oUVOEST|G 6T0 Al0SIKTVLO TOV OTOLTOVVTOL VIO TNV OVOTAPAY®YN VO Pivieo ympic
Stakom.

Lo un ovumeouévo Sivieo mov dev mepisyel nyo.

- PoBuog dedouévav Pivieo (Uncompressed bitrate) (bps) = Méyebog [Thaioiov (dyog x wha-
706 - o€ pixels) x PvOuog avaropaywync mhaiciov (frames per second) x BéBog Xpaouarog
(bits per pixel)

- Méyehog apyeiov (bytes) = [Méyebog IT)oroiov (dDyog x mhdrog - oe pixels) x PvOuog ova-
opaywyns mioaiov (frames per second) x Babog Xpauazog (bits per pixel) x Aigpxela
(sec)] / 8 bit per byte
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Agrypatornyia Tov yov (audio sample rate)
Xopmieon Pivreo — Teyvikég Topmicong
Ot tgyvikég ovpmieong video (compress/decompress, codec) mov ypnoiponolovvTal Eival ot:

Xopwn ovpnicon (Evéonmiaroroxiy, Intraframe) avorapfdver tn copnieon kdfe mharciov
(frame) Egymprotd.

Xpoviki] svpmieon (Awomhatoroki, Interframe) epoppoletar o pa akolovdio mlaiciov
LLE KMAKOTOINoM TV S10popdV aVALESH GE 0VTA Kot otnpiletal 6To Yeyovog 0Tl Ol TEPIECOTE-
peg TANPoPopieg mapapévouy otabepéc omd To éva mAaioto 6to dAro. Expetoliedeton dnAadn
TIG OULOLOTNTEG HETAED TV S1adoyKdV TANIGIOV (XPOVIKOS TAeovaopog). [ia mopdderyua, ooy
KIVEITOL EVOL OVTIKEIUEVO T, OL0O0YIKC. TAaiaio (o1 lovy o€ peydAo fabud, kabwg kamoia tunuata
TV TAoLoiwy dev exnpealovial ka.OoAov amo T kivijon eve kamola, aAio mlavov va alAalovy
A Oéon ue pKpn oAAoyn Tov TEPIEYOUEVOD TOVG.

DNO00O0000000C00DCO0COCO000C000O0C0000000O000C0000D0O

Ll a el

| O [ (N [ (O (O (OO | | O[O ({0

Intraframe compression
Every frame is encoded individually

000CO0000C0000CO00C000000C0000C0000000000C00000

IEEEEEEEE

| | O O O OO O

Interframe compression
Only the differences between frames are encoded
for each group of frames

7.2 Enelepyacio fivreo
H eneepyacia Bivteo - to omoio €xel cuAANEOel avaroywkd (7. S-Video, TV-in) | ymeuaxd
(USB, Firewire) - yiveton pe 1 ypNon KATOAANA0V VAIKOD Kot Aoyiopkov. Metd T cOAA Y,
K®A1KOToINoN - cupmieon Kot amobikevno evog Pivieo 6e YNeLoKnN Lopen UTOPEITE Va TO eme-
Eepyaoteite Kot va T0 SIOUOPOADCETE GE KATAAANAT LOPOT Y0 TN Xprion mov mpoopiletar.
® Smuovpyia toviog (video) oo ewcdveg, Bivieo kon 1o
QTOKOT), S10UPECT] EMAEYUEVOV TUNUATOV
petafdoetg kot epé
TPOGONKT, AQAIPEDT), AVTIKATAGTAGT, GLYYPOVIGLOG LOVGTKNG KOL 0PTYNONG
TiTAOL 0pYNG-TELOVG, AeCAvTEC
EVOOUATMGCT) VIOTITAMV
eiltpa
anofnkevon — petarponty video 6e dLoPopETIKOVS LOPPOTLTTOVG apyEiV
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ApacTyploTntes

Doldo Epyaciog A.4.3.M2,M3,M4 [loAvuéoa-Video (oeh. 49-55), IIAnpopopuci A’
Avkeiov, [oidaywyuo Ivetitovto Kompov (2014) (http://go0.gl/TT6Ave, hitp://goo.gl/

bpOhQO).

Oo. onuiovpYNOELS UE THY 0UGI0. 00V Hio. Taavia (Video) yio ovuuetoxn o€ pobntixo oiaywm-
viouo (w.y. pue éua "Aéue OXI oro ayorixd expofiouc” n "Aopdlero ato Aiadiktvo”, 3-5
Aemradv, mov to uéyedog e dev Qo vaepPaiver ta 60 MB kou to emitpenoueve. format vo.
etvai to eéng: MP4, WMV, FLV, VOB, MOV, AVI, ASF).

Oa dnuiovpynoete pio towvio (video) yio. aveptnon oTyv 16T0GEAII0. TOV GY0AEIOD, UE OmO-
OTGoHOTO, Video 1/Kal pTOYPOPLOY OTO GYOAIK EKONAWOT.

Oa. fivreookornoete kot Qo kavete Hovial amoomaoUAT®Y GOVEVTEVENG.

O avalytioete i eivau (w.y. https://go0.gl/df611n, hitp://goo.gl/jjwcOr) kai Go dnuiovp-
ynoete éva stop motion video ovvova{ovag TpPoypoLUOTe ETECEPYACIOS OLOVOOUATIKOY
KOL WHQLOYPOPIKDV YPOPIK®DV, HY0V Kol PIVTEo.

Oo onuiovpynoete éva tutorial (mwy. oonyos ypnons tov mpoypduuatos Avidemux,
http://goo.gl/hLwXOv) e mpoypaupata karaypopis o0ovys (z.y. Wink,_http.//go0.gl/

vbkWhli)

Oa dnovpynoete évo, time lapse video oc wepifaliov Ubuntu e yprion ypouuns eveoimv
(m.y. hitps://goo.gl/oIBmCS5)

Windows Live- DebugMode

7Movie Maker || Wink
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7.3 Kmowonoinon — Atavopn — Arostor] pivreo

[MBavov va éyete aovoel Tov 6po "native", 0 0010g YPNCILOTOIELTOL Y10 VoL TEPLYPAYEL TN
HOpON OV 1 KApEPQ KATOYPAPEL KOl omofnkevel Ta ynolokd dedopéva. Mepikéc popég OpmG,
N "mpwroyevig” ovumicon dev etvar 1 PEATIOT, YioTi cuvnBog Ta dedopéva elvan TEPACTIO O
péyeBog ylo va. LTopEGEL 0 VITOAOYIGTHG VOl Tl ENEEEPYNOTEL, GE TAYVTNTES TTOVL VO, EAGPUAIloVV
ovveyn pon. Q¢ ek To0TOL, Bol TPEMEL VO LLETOTPATOVY 1] VO GUUTIEGTOVV GE YAUNAOTEPO PLOUO
dedopévav (bitrate). H cuumicon (kodwkonoinon) Pivieo givar n dwadikacio petotponig Tov
Ynoewkod Pivieo oe popen KAT@AANAN Yo petddoon 1 amobnkevon. To asvpmicsto "Raw"
ynowoko Pivreo amartel ouvnBog éva peydo bitrate, (yio mapddeiyua, mepizov 216 Mbits yio. 1
devtepdlento aovumicotov fivieo Standard Definition) kou 1 cupmieon lvon omopaitnTn yo v
anofkevon kot HeETAd0o TOV.

O puOpdg dgdopévav (bitrate kwdkomopévov Pivieo) avapépeTal 6TNY TOCOT T TOV
bit mov ypnoiponoodvtar avd povada xpdvov avamapaymyng Pivieo petd ) cvumicon (koo
Komoinon). Metpiétan og kilobits 1} megabits avd devteporento (Kbps 1 Mbps) ko eanpedlet
10 péyeboc tov apyeiov Kkar v mowdtnTe Tov PBivieo. Me vynAdtepo bitrate, Evag cvyKeKpl-
pévog kmodlkomontg vootnpilel peyadivtepo péyebog miatsiov, vynadtepo puBud avarapo-
YOS mhaisiov, Aydtepn ovumicon avd mAaiclo, neplocdTepa dedopéva Myov 1 cLVOLAGUO
oAV OVTOV TOV YOPOKTNPIOTIKMY. TNV avtifetn nepintwon (Heiwon Tov bitrate), Eva 7 me-
PLOGOTEPA AT TO. YOPUKTNPLOTIKA TOV oNpatog Bivieo Ba npénetl va vmoPobuctovv. Kabmg
Opwg M TELVOLOYiO KMOIKOTOINGNG TPOYMPAEL, EATTOVETHL TO bitrate mov amarteiton
Y0 L0 GUYKEKPLPEVY oot TO.

Video bitrates (azo wikipedia)

- 16 kbit/s — videophone quality (minimum necessary for a consumer-acceptable "talking
head" picture using various video compression schemes)

- 128-384 kbit/s — business-oriented videoconferencing quality using video compression

- 400 kbit/s YouTube 240p videos (using H.264)

- 1 Mbit/s YouTube 480p videos (using H.264)

- 1.15 Mbit/s max — VCD quality (using MPEGI1 compression)

- 2.5 Mbit/s YouTube 720p videos (using H.264)

- 3.5 Mbit/s typ — Standard-definition television quality (with bit-rate reduction from
MPEG-2 compression)

- 4.5 Mbit/s YouTube 1080p videos (using H.264)

- 9.8 Mbit/s max — DVD (using MPEG2 compression)

- 8to15Mbit/styp—HDTV quality (with bit-rate reduction from MPEG-4 AVC compression)

- 19 Mbit/s approximate — HDV 720p (using MPEG2 compression)

- 24 Mbit/s max — AVCHD (using MPEG4 AVC compression)

- 25 Mbit/s approximate — HDV 1080i (using MPEG2 compression)

- 29.4 Mbit/s max — HD DVD

- 40 Mbit/s max — 1080p Blu-ray Disc (using MPEG2, MPEG4 AVC or VC-1 compression)

ApacTyproTyreg:
® Me ovvepyooia aTHV OUGOA GOV, OMDOTE UiG TEPIYPAPT VIO, TIC TOPOKATW EIKOVES (video
coding scenarios).
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Video coding scenarios, one-way

Gamera PC display
)
PC display :Ca:me:ra

-

Video coding scenario, two-way

H ovunieon evog apyeiov yio pelhovtikn ypnomn yiveton gite pe ovpmieon dedopévov yo-
pic anmAieio (lossless data compression) eite pe counieon dedopévav pe anmrewn (lossy data
compression). Yrdpyovv moALég epappoyEg Tov dtatifevtat yio ) cvpmicon dedopévav Bivieo
KOL YOV Y10 LEAAOVTIKT ¥pNoT). ZyedOV OA0 T0 Aoyiopkd enetepyaciog Bivieo, otbétov epya-
Aglo cupmieong Tov entTPETOVY TN SOKIUN Hag TOIKIALoG 0o codecs.

Owoyévera MPEG

MPEG-1 (1993): To mpdto mpodtumo Kmdikomoinong vy Pivieo cuyypovicpévo
pe Myo. Eixe otdyo vo kwdikomowoel Pivieo oto bitrate tov CD (1.5 Mbps). Xoun-
M mowdtnro ekovag kot Myov. H avdlvon mhoisiov kobopiletar ota 352x240 (NTSC) 1
352x288 (PAL) pixels pe puBud avavémong miaiciov and 24 éwg 30 fps.

MPEG-2 (1995): Xpnopomoteitor oty ynewokn miedpaon (Léxpt TpOGPOTO) KOl TO
DVD. H Bacwn avéivon mhoiciov givar 720x480 pixels (NTSC) 1 720x576 pixels (PAL).

MPEG-4 (1998) kot enéktoon Advanced Video Coding MPEG-4 AVC (H.264): TToA0
EVEMKTO  TPOTLIO OV TPOSPEPEL VYNAN mOOTNTO pHE HeYAAn ovumieon (idw mowdtto
oto Heod oyedov bitrate oe oyéon pe 10 MPEG-2). Otav ypnoiponoteitat pe vymAod bitrate,
nopéyet eEapetikn movtnTa (Yo mapadetypa Blu-ray disc). Zyedidotke dote vo amoteAéost
€va. amod0TIKO GYNLLO. GCUUTIEONG Y10t EPOPUOYEG ALadIKTVOV (THAEIIACKEYN, PLVTEOTHAEPOVIKL).
Xpnowonoteitor gupéwg amd Aadiktvakés mnyég pong dedopévav (yio mopdaderyua Vimeo,

[88]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

Youtube), Web hoyiopko (yia mapaderyua Adobe Flash Player, Microsoft Silverlight) kot oty
Yok tiedpacn vyning evkpiveiag (HDTV).

High Efficiency Video Coding HEVC (H.265) (2013): Néo npdtuno cuumicong Piveo.
Avantiyfnke pe otdyo vo mopéyel GUUTIEST SIMAACLOG OMOTEAECOTIKOTITOS GE GYECT| LE TO
mponyovuevo mpotvmo H.264 / AVC. H amoteheopatikdOTnTo TG KOIIKOTOINGoTG EYKEITAL OTN
duvarotnta va Kmdikonomoet (encode) to fivieo oto yapuniotepo duvatd bitrate, dtotnpdvtog
TOpGAANAL £vo Oplopévo eMimedo moOTNTAC. AV Kot 1 amddoom TG ovumieong TolkiAAeL ovd-
Aoya pe TOV TOTO TOV TEPIEYOUEVOL Kal TV pubpicemv Tov kmdikomomtn, o HEVC, givar
ovvnbog oe Béon va copmiécet To Pivieo dVo Popég mo anotelespatikd and o AVC. Mno-
pet va vmootnpi&el 8K UHD (Ultra High Definition Television) kot avéivon mhaiciov puéypt
7680x4320 pixels. Anotehet éva amodoticd oynuo copmicong yio pon 6£d0UEVOY VYNANG TO10-
mrag Pivteo (streaming high-quality video) kot Ba 0dnyrcet oty mapoyn nepieyopévov 4K yia
11¢ véeg Ultra HD 0806veg.

H.265/HEVC H.264/AVC
Ovopascia MPEG-H, HEVC, Part 2 MPEG-4 Part 10, AVC
Hpepopnvia 2013 2003
E&éhén A16doyog tov H.264/AVC A1680y0g Tov MPEG-2 Part
Belnidosig 40-50% peioon Tov bitrate og | 40-50% peioon Tov bitrate oe

oyxéon pe to H.264, dotnpd- | oxéon pe to MPEG-2 Part
vtog v o modtnTa

Ynrootipién péypr 8K No Oy Yrootmpilet péypt 4K

Ynrootpién péypr 300 fps | Now Oy Yrootmpilel péypt 60 fps

7.4 Metadoon Pivreo oto AwadikTvo

O 6pog molvpeoikr por (streaming media) 6To Al0diKTVO QPOPE GE Wi POT) TAKETMY SIKTV-
0V TIOV TEPLEXOVY TOAVEGIKE dedopéva, dnAadT Bivteo 1i/kat fyo. H molvpesikn pon mpoépye-
ToiL oo éva eEumnpeTn T pETddoong podv (media streaming server) kot KotevboveTal TPog
éva TeEMKO xpnotn 0 omoiog AapPdvel GUVEXMS Kol aVOTOPAYEL GTOV TOTIKO TOL VIOAOYIOTH
TOAVUEGTKO TEPIEYOUEVO. O YpNOTIG AmaLTEITOL VO EYEL EYKATESTNEVO £VOL AOYIGUIKO OVOTTOL-
payoyns pong (plugin oto Tpodypappa TAoNyNong 610 AdikTuo 1 aVTOVOLO AOYIGHIKO) LE TO
omoio cuvdEeTarl pe Tov eEuInpeTNTH).

Ot teyvoroyieg POV YPNOYLOTOLOVVTOL Yid THV aKpOACT) padoQ@OVOL KoL TV TOPUKOAOV-

Onomn Aedpaong péow Awadiktoov (IPTV), v avapetddoon ekdnAdoemv, Kabog Kot yio TV
Topakorovdnon Pivieo kotomy atoemg (video on-demand).
Poij kotd amaitnen (On demand Streaming): O tehikog ypNog Oyl LOVO ETAEYEL AN
akoVEL 1 PAETEL TO TTEPIEYOHEVO —TTOV £lva amoBNKEVUEVO GTOV EELTNPETNTY| - OTOTESNTOTE TO
{nmoet (on demand). EmimAéov, umopei va. Toymaoet Tn PeTdidoon Kot Vo, GLVEYIGEL apYOTEPQ, VO,
TPOYMPNCEL ) VO EMGTPEYEL GE AALO ONUELD TOV TEPIEYOUEVOV.
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Zovtovi} petadoon podv (Live Streaming): Metddoon og TpayHATIKO XPOVO YEYOVOTMV
070 AwdikTvo pe TNV pHopP1 moAvpesknc pong. H pon mpoépyetat amd éva 6UGTNHO TOPAYM-
S POAY, T0 07010 HETASIOEL TN POT) 6TOV EELANPETNTY, O OTTOI0G KO AVOUETASIOEL TT) POT) GTOVG
TeEMKOVG ypnotec. To GVOTNLUA TOPAYDOYNG PODY OVOLUUPAVEL T YNEIOTOINGCT] TOV AVOAOYIKMV
onuatwv Pivreo kot Nyov 6tav ot mnyés etvar avaloyuéc, v Kmdikonoinon (cvumieon) Tov
Bivteo ko Nyov o€ KATAAANAN LopP1| Yo PeTAd0oN TAv® amd To AadikTvo Kot TELOG TN HeTd-
d00M TV PomV GTOV EELTNPETNTI LETAOOOTC.

Capture Encode Stream

Live Streaming

ApacTyproTytes

Oa. dnuiovpynoeig évay server uéow tov VLC, wate 0Aot 01 vToAoyLoTES TOV TOTIKOD OIKTD-
0V 10V EpyaoTipiov Bo. uTopovy vo. cuVOEBODY Kal Vo, GVATOPEYOVY THY TOAVUECIKN POT].
(https://g00.gl/MFGZIP)

* Live Stream with Google Hangouts On Air/YouTube: Oo. dnpiovpynoeic ue v téén

oov évo. kovadi ato Youtube ko1 o 1o cvvdéoete ue o avtiotoryo mpopil 1 oeAida aTo
Google+. 2tn ovvéyera ue 1o Hangouts Zwviava, Bo petadmoete {wviava ov{ythioeis ko
ropactaceis i Qo emeepyaoteite kai Oa OLOpOIPCOETE £V AVTIYPAPYO THG UETAOOTHG.

Eporioeg

1.

Amo T eEopThron | mordTnTo TOL YNPLoKoy Pivieo;

2. Tuetvar to péyebog tov mhauciov og éva Pivieo;

3. Treivoun popen RAW;

4.

5. Amd mob mpoépyeton pio molvpesikn por (Pivreo) yu v mapakoioddnon evdg modo-

[Natl avartdydnke to npdtuno cvuricong Pivieo HEVC (H.265);

OPAPIKOV AydVO 6T0 AL0dIKTLO;
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poikd Awodiktvo — GUnet, ABniva 2014 (Avaxtifnke 19/09/2015
and http://goo.gl/H4gQfR)

ITHTEY - YAIKO I'lA EINIITAEON MEAETH
> i-create: 10 Brjpata yio v ene&epyaocio fivreo (2014) (http://goo.gl/bPOQX).

> Bivrteo: Codecs and Containers - the wonderful world of video files (2012)
(https://g00.gl/UOWOCcS)

> i-create: Awadiktookd padnuata Bivieo (http:/goo.gl/zoY581)

> Bwreo-cuppovréc, Kapndg: Kévipo exmandentikdv dpdoemv & S0mOMTIGUIKNG EXLKOL-
voviag (http://goo.gl/r9pv4N)

> Ymnpeoio Pnoakav [odvpesikadv [opovsidoswv kot Atorééemv TIEA
(http://mmpres.sch.gr)
> Ymnpeoia Bivteo xat' Anaitmon tov [IZA (http://vod-new.sch.gr/)

> Ymanpeoia Zoyypovng Tniekmaidevong kot Tniedidokeyng tov TIEZA
(http://meeting.sch.gr/)

> [Ipdypoppa eneEepyaciag Bivieo Tov YouTube (https://goo.gl/niGoce)

> How to Create a Stop Motion Animation (http://goo.gl/jjwcOr)

> Aoyiopkd encéepyaciog Bivreo (http://sxoleio.eu/)

> Akodnpaiko Atadiktvo — GUnet 2014. Ioavtelng MrokaoOpag. «Elcaymyn otig te)vo-
hoyiec perddoongy Exdoon: 1.0. Abnva 2014. (http://goo.gl/H4gQfR)
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8. Ilgprparrovra Ewkovikng ko EravEnpévne lpaypatikotnrog
Y1oy01
Mertd v pelétn Tov keporaiov Ba eioan tkavog/mn va:

v GUYKPIVELG TNV EIKOVIKY| LE TNV EMOVENUEVT TPOLYLLOTIKOTITOL

v ouvdéeoar o€ Evav £TOLO EIKOVIKO KOGLO Kol SIOLHOPPOVELG TOV EIKOVIKO TOV YOPOKTIPO
(avatar)

v mhonyeioat, vo, OANAETIOPAC e AVTIKEILEVO KOl ETIKOIVMVELS e BAAOVS YPNOTES

v €I00YEIG OTOV EIKOVIKO KOO0 OVTIKEIPEVD OV £)ElG onpovpynoel pe 3D oyedaoTikd
TPOYPOLLLOTOL

Boow] oporoyia: ekovikn mpaypotikotmro (virtual reality), avatar, yopiwn eppobion
(spatial immersion), aAAniemidpacn (interaction), emovénuévn mpaypotikdémto (augmented
reality)

Ewayoyn: Zmv evotto oty yivetor pia mpmt Tpoctdfelo TpocEyyiong Kol Enaeng He
TIG EVVOLEG KO TOL AOYIGUIKGL TNG EIKOVIKNG KO TNG EXOVENUEVNG TPAYUATIKOTNTOG KO TOV SVVOL-
TOTITMV OV TPOGPEPOVY Ol UVTIGTOLYES TEYVOLOYIEG GE TOIKIALL TESIMV.

H ymouxr texvoroyio TG EIKOVIKNAG TPOYUATIKOTHTOG JiVEL TN SLVOTOTNTA TNG EVEPYNG
CUUETOYN TOV EUTAEKOUEVOV YPNOTI G EVal «matyvidow d1adpacng kat euPvbiong peta&hd Tov
(QLGIKOD KAl TOV EIKOVIKOD KOOV, Ot TEXVOAOYIEC AVTEG EPELVAOVTOL OO TO EMIGTNLOVIKO TE-
dlo ¢ AMAenidpaong AvBpamov kot H/Y.

Ao ™ pio TAELPE £XOVLE TO PVGIKO (TPAYUATIKO) TEPIPAALOV, TO OO0 AMOTEAEITAL OLTO-
KAEoTIKG amd mpaypotikd ovtikeipeve (ta omoior PAETOLUE akOVUE, 01GOOVOUAOTE ...) Kot
TopAANAa oo TV GAAN TAEVPA OTL VIGPYEL Péca amd KAamolo mapdBvpo pag 0Bdvng. Xto
evildpeco Tv 6vo mievpmv Ppioketot kot 1 EMoVENUEVT) TPAYUOTIKOTNTA, 1) OOl APOPE TNV
vépBecn YNPLOKGOY oToyeimv (.Y, TANPOPOPLDY, TPIGOUCTOTOV OVATAPUCTAGE®DY, K.(.)
TAVO 6TO TPOYLATIKO TepPailov. AnAadT| Eyovpie pio TpOoPOAT TOV TPAYUOTIKOV KOGHOV TOV
«EmaVEAveTa e goVIKO TEpLeyOrEevo. TELOC, 6TV TEPITT®ON £VOG, TEPPAALOVTOC EIKOVIKNC
TPAYHATIKOTNTOG amd TNV GAAN TAELPA, OAal gival Ge YnELOKN Hopen Kot Ogv mePIAaPaveL
KOvEVO GTOLYELD TOV PLGIKOV KOGHOV.

2y EXAdda tétoteg epoppoyég xpnotporotodvear 110m ektog amd Adyoug S1aoKESAOG OE
EPAPLOYES Y1 LLOVGELD K. QL.
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8.1 Zvomipata Ewovikig Ipaypatikéotnros- Exavénuévny mpaypatikétnra

m i H gwovikn npaypatikotta (virtual reality) ivan n ynetoxn ave-

i'/ S . H

TOPACTACT VOGS TPIGOACTATOV OAANAETIOPAGTIKOD TEPIPAALOVTOC
GTOV DOAOYLOTH GTO 07010 0 YPNOTNG LE TN LOPPN EVOG EIKOVIKOD
yapaktipa (avatar) pmopei va "epfudiobel” ko mhonynOel.

Extég amd 1 (yopwn) eupobion oto mepidirov (spatial
immersion), Tov dMIOVPYEL 6TO YpNoTN TV aicOnomn 6Tl PpiokeTar
| OLTOTPOCMRMG GTOV TPLGIAGTATO EIKOVIKO YHPO KOl TNV GAANLe-
nidpoom (interaction), TOL VITOONAMDVEL OTL TO. AVTIKEILEVO TOV EIKO-
VIKOY KOGHOV OVTIOPOUV GTIC EVEPYEIEG TOV YPNOTN KOl UTOPEL Vol
£YOLV EMIOPOON TAVM TOV, 1) EIKOVIKT TPOYLOTIKOTNTO £XEL L, TPITN PACIKN TTUYN: TN QOVTO-
oia, SNANST TNV IKOVOTNTO TOL avOpOTIVOL HVOOAOD Vo GLVOETEL VONTIKES EIKOVES KATAGTAGEMV
TOL eV VPIGTAVTOL OTNV TPAYLOTIKOTNTA, OALG EKQPALOVY GLYKEKPLUEVES EMBVLLiEC 1] GTOYOVG
TOV VTOKELEVOD.

O ypnotng €xel ™V yevdaichnorn 6Tt cvpeTé)el oTov mepPOrlov avti va givar e£mTepikog
TopatnpNTHS ToL TEPParlovtoc avtol. To mepipdiiov pmopel va gival 1 TPOGOUOIGT) EVOG
TPAYHATIKOD KOGLOL 1] VUG (AVTOGTIKOG YOPOG 6TO 0TO10 0 ¥pNoTNS Prdvel Tig TPELS o100Td-
oglg (Oyog, mAGTog Kot PABoc) evd emmAEOV VIAPYEL KOL EMKOWVMVIO Le YO G€ TPAYUOTIKO
XPOVO LETAED TMV YPNOTMV.

H emovénuévn mpaypotikomta (Augmented Reality)
emupénel v "(oviavn" ametkovion eVOs UGIKOD TEPPAA-
AOVTOG TOV 0TOI0V OHMG 1] TPAYULOTIKOTNTA Vol "eUTAOV-
TIopéEVN" He TV TPOPOAT] TANPOPOPIOV 1] KOL EIKOVIKOV
TPOCHT®V.

H teyvoloyia avt) ypnowonomnke npdtn @opd ce
Kvnté TAEQ@VO 60V 0 GLVOVAGUOC TNG KAUEPOS LE TO
ovotpa GPS emrpémovv v mpofolr| emmAéov KeyLévov,
EIKOVOG, 1OV Kot video yia T1) GLUYKEKPYEVT YEOYPOPIKT BEon Tov Ppicketal o yproTNS.

[MopdAinio avantdcoovTaL Kot vEQ 1101 VAIKOD Yo THV VTo-
otpi&n avTg TG TEYVOLOYING LE T YapakTpioTikd to Google
Glass. To Google Glass éyet tn popen evog (ehyovg Yool Kot
QOPLETOL 6TO KEPGAL AVTi Yoo yudAvovg qakovg dabétel pia
006vn oto Vyog Tov de&OV HATION KOl TPOSPEPEL HUVOTOTNTEG
EMAVENUEVIG TPAYUATIKOTNTOG.

8.2 Lovdeon ko whonynon o€ multi-user gukoviko mepifariov

INa 11¢ vnpeoieg avtég €xel avomTuydel KaTIAANA0 AOYIGHIKO, Y10 SNUIOVPYIO. EIKOVIKOV
KOGL®V Kot 6OVOEST] KOl TAONYNOT OE OTOVG.

Evdeictikd avapépovpe 1o Second Life o £vo. ovTITPOGMAEVTIKG OEIYLLO. EUTOPIKOD AOYL-
ooV Kot 10 OpenSim ¢ VoL oVTUTPOSMTEVTIKO delypa EAelBEPOL 0vVOIKTOV AOYIGLLKOD.
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To Aoyiopkd ovTé TPosPEPOVY £V SLOSIKTVAKS TPIOOLAGTUTO TOAVYPNOTIKO EIKOVIKO TE-
pdArov (Multi-user Virtual Environment, MUVE), 6to onoio avatars (€1Kovikéc avamnopaotdi-
OEIC TV TOUKTAOV) OAANAETIOPOVV HECH EMKOVmVING, nabnong, eEepedvnong, moryvidion Kot
gumopkmv dpactnplotitev. To mepifdAiov avtd dnpovpyeital kot eEeAlooeTon AMOKAEIOTIKG,
and Toug yprotec. Kabe popd mov pmaiver £vog maiktng umopet va det 61t to mepPdiiov £xet
aAAGEEL N VEQL PEPT, OVTIKEILEVE KOl AVOPOTTOL VILAPYOLV EKEL TOV TPV HEV VTN PYOLV.

Eporioeg
1. Teprypdyte TpEIG GUVIGTMGES TNG EIKOVIKTG TPOLYULOTIKOTTOG.
2. ot givor m drapopd TG ELAVENUEVIS GO TNV EIKOVIKN TPAYLOTIKOTNTO,
3. Avogépete and £vo TapaderypLo. EPAPHOYNAG TNG EKOVIKNAG KOL TNG EXOVENUEVNG TTPOLY 0L
TIKOTNTOG.
BIBAIOI'PADIA-ANADPOPEX
ApPavitng, N., Avactacomoviog, I'., Mreieoiotng B., Zyobpog, N., Zotipyog, Z., [Tovayiwtod-
novlog, ©. (2000) Epappoyég [orvpéowv, [abaywyud Ivotitodto, Abva 2000
Bovtvpdg, I'., Ale&iov, 1., Fapoparixng, L., Téquag, 1. (2000) Ioivpéoa, Moadaywywo Ivott-
T0070, AOva 2000
Cewpyiov, O., Kannog, 1., Aadidg, A., Mikpdmovrog, A., TCoyuavvng, A., Xakwd, K. [ToAvpé-
oa-Aiktva, OEAB, ABiva (AvaxtiOnke 24/09/2015 omo http://goo.gl/zVVcAe)

TGpomoviog, N., KhovBdrog, K., Boowdkng, X. Emuoppavovias Exmaidevtikovs Méco. omd
Eixovikoig Koauovg oro Aryaio, Ilpaxtikd 8ov cuvedpiov TIIE oty eknaidevon.

ITHT'EX- YAIKO I'lA EHHNTIIAEON MEAETH
> [lopovcioon: Eravénuévn mpayuatikdtto Kol epapuroyés otov
noMtiopd, Tunuo Siayeipiong moMticpikod mepifdiioviog &
véav teyvoloyiov, [avemoto Hatpdv (2014) (https://goo.gl/Spjtpe)

> Bivteo: Augmented Reality and Education (2013) (http://goo.gl/nisvQY)

> Bivteo: Microsoft revealed the HoloLens augmented-reality headset (2015)
(https://goo.gl/ KWWMpT)

> Bivteo: The Medieval Castle of the Livonian Order - augmented reality (2014)
(https://go0o.gl/VOd6zq)

> EmavEnuévn [paypatikémto oto Movoeia (dpbpo, 2013)
(http://goo.gl/qt3QHI, http://g00.gl/OmSN7N)

> National Geographic, augmented reality (http://goo.gl/By2QnL)

> [Mapovcioon: Euwovikn Hpaypoatikotta, Tupe Ynewxov Zvotmudtov, Hav. Hepod
(2005) (http://goo.g/DQEuUBF)

> [lapovcioon: Virtual Words-Mia Wuyokowwvikn & Teyviky tpocéyyion, Kovotavtivov
N. (2015) (https://goo.gl/vie3CW, https://goo.gl/OWAWVs)

> Zevapro-1 Ontikcde npoypappaticpds pe scratch gviog tov 3D mepifdiriovtog OpenSim

[96]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

& odnyieg eykatdotaong OpenSim Server, Kovotavtivov N. (https://goo.gl/8R3tkz)

> Xpnon €KoVIKOD KOGUOV GTNV EKTOLOLTIKY dtadikacio, Movadeg Aptoteiog ovolyton
hoyiopucov (https://goo.gl/hRHQa7)

> Epegvvntikn Epyacia-1 Ta sicovikd tepipdilovio ToAADVY pNnoTdv og Ynetokés TaEeis,
KoAétoov k.0.(2012) (https://goo.gl/2BhA0z)
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DvAlo Inperwoewv Madntproc/Madnti
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9. Tpr6dr1GoTOOTY EKTVTMO KU GAPOGT /

“

X1oy)01 o
Mertd v perétn tov keporaiov Oa eioan tkavog/n va.:

v ovoyvepilelg 6Tt 1 TPIGOIAoTOT EKTOTOGT Eival 1 100IKAGI0 TOV HETUTPETEL TPIGOL-
OTOTO LOVTEAD OE TPOLYLLOTIKG OVTIKEIEVL

v avaQEpELg Topelc Tov epapuoletal 1 texvoroyio Tov 3D ekTun®GE®DY

Booui) oporoyia: tpiodidotartn eKTOTOON, TPIGdLdcTOTN AdEEVON, EKTVTWTEG EvandBeong
VNG, eKTLTOTEG MBoypopiog

Ewoyoyn: H avaykn vo KoTaokeuooTtouy avIiKeipeva mov £ouv vAoTomBel apyikd and
OYEOLOOTIKA TTPOYPALLLATOL, IKOVOTOLMVTAS GUYKEKPLUEVEG KOl GUVHOMS Lo TNPEG TPOSLOYPOPES
OMUovPYNGE TIG TEYVOAOYIEG TTOV EMTPENOVY TPLGILACTATI EKTUTMOT).

Amo TV GAAN TAeVPd, OVTIKEIIEVO TOV TPAYHATIKOD kOGO ypetdletorl va petapepfoiv
OTOV YNOKO MOTE VO, LEAETNHOVV, VO ENGKEVAGTOVV Kol GLYVA Va. d1acwBodv (1. 6Ty Tpod-
KELTOL Y10 £PYO TOATIGTIKNG KANPOVOULAG). AVTO EMTVYYAVETOL [LE TNV TPLOOLAGTOTT CAPMOT).

Ytmv evotta avtn Ba yvopicete eEgMiEelg oe anTod TOV TOUEN TOGO (G TPOG TO VAKO OGO Kot
®G TPOG 10 AOYIoHIKO. Ot TEYVOLOYiEg aVTEG £OVV 110N PYICEL VA EXOVV ONUAVTIKES EQOPHOYES
o€ TOUELS OTMG 0 PLOUNYAVIKOG OYEOOGLOG, ) 000VTIOTPIKT, 1 AEPOSLUCTNIKY KO 1 EKTOIOEL-
on.

9.1 Tprodrdotarn Extinmon kol Ldpmon
3A Extonmon

[épav g avlypaeng TV Se60UEVOV TPLOdLAGTUTNG YN-
promoinong o€ d1apopa amodnkevTiKd pLéca, VIdpyEL 1 duva-
TOTNTA VO ONUIOVPYGOVUE UE OVTE QUGIKE OVTIYPOPO. TOV
ymoeonomuévon BEpatog. Avtod gival epikTd Kavovtag ypnon
GUGKEVDV TPLOSLAGTOTNG EKTUTTMONG, Ol OTOIES Efval IKOVEG VOl
LETATPEYOLV EVOL YNOLOKO LOVTELD TPLOV JL0CTACEDY GE val
TPOYLOTIKO /0TTO AVTIKEIUEVO Al S1APOPA VALK

H tpiodidotatn ektommon gival o epappoyn 1 onoio aan-
y&ler amd ™ PLopnyoviKy KOTOGKELT] TPOTOTUTMV UNYAVOAO-
YIKGV TPOIOVTIOV, OV £ivol oYedlocpEVa €€’ OALOKANPOV GE AEKTPOVIKOVG VITOAOYIOTEG. MEC®
TV GLOKELAOV TPLEIACTATNG EKTOTWONG, YIVETAL EPIKTI] 1] KATOOKELT] AELTOVPYIKAOV TPMOTOTV-
MV, TOV OOV 1) LOPOT SLPEPEL EAAYLOTO OO 0N TOV oYESIMV.

To doBéoipa €idn TPLOdIACTATOV EKTVTOTOV YWpiLovial o€ dV0 HeYGAES KT yopies: TOVg
EKTUTIOTEG evamdfeong VANG Kot Tovg ekTLTOTEG MBoypagioc. H viomoinon tov duiwmv 6gdo-
HEV@V glval eQIKTN pe 000 TEAEiG S1apopeTIkEG HeBO0VE, TNV TPLESIACTATY EKTUTMGT] KL TV
tpiodidotatn Ad&evon. H dapopomoinon petald avtav tov dvo pedoddwv viomoinong éykettot
oToV TPOTO LE TOV 0010 ONUIOVPYEITOL TO VAIKO aVTLYpO(PO TV TPIGOHOTATOV OESOUEVWY,
apoV KATA TV TPLEOLACTTY EKTOTMOGT TO HoVTELD YtileTal omd 10 pndév 6 TOAAL oTPONATOL
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T0 £V0L TAVO 0O TO GALO, EVD KOTE TNV TPLedLdoTatn AdEEuon To LovTElo AageveTal KuploAe-
KTIKGQ GTO TPMOTOYEVEG VAIKO.

3A Zapoon

Tp1od160TaTOG GOPOTAS Eival OTOLNINTOTE GLOKELT UTOPEl Vo GLAAEEEL TPLOAACTATEG GL-
VTETOYIEVEG o [ SES0UEVN TEPLOYN TAV®D OTNV EMPAVELL EVOG OVTIKELEVOD, 1] OToiL TANpEl
TOL TOPOKAT® YOPOKTIPLOTIKA:

3D App 3D Print Pipeline 3D Printer
3MF
Part to 3MF
Conversion
Textures

=, =

® AxoiovBei po avtopatomompévn dradikocio mov Paciletol og kKamolo TpdTLTO.

® Tlpaypatonotei derypotolnyio vymAod puBurov (ekatovtadeg 1 yhddeg onpeio avd dev-
TePOLENTO)

® Emtayvvel ) d1001Kacio, GOTE VO TPAYLOTOTOLEITAL GE TPOUYLATIKO (GYEOOV) YpOVO

® AVVaTOL VO SLOKPIVEL YPOUOTIKY TANPOPOPIa TNG EKAGTOTE EMLPAVELNG GE GUVOVUGHO LE
NV TPLOSLACTOTY YEMUETPIA TNG

H dnpovpyio motdv TpIedioToTOY avamepuoTaoe®Y IOV ATOTEAOVVTOL OO OKAVOVIGTEG
emaveleg anottel ouvdmg ToAD ypdvo Kot epyacia. H tpiodidotarn odpmwon givol Eva on-
UOVTIKO VEO EPYOLELD Y10l TNV TEKUNPIOON OVTIKEILEV®V KOl TI LETAPOPH TOVG GTOV YNOLoKoO
KOGLLO.

O1 Tp1od16TATOL GAPMOTES ATALTOVY EPAPLOYES LETPTICEDMY OVOLOAMY ETPAVEIDV. AV 0KO-
AovBnoet TpLodldoTatn EKTUNMGT, Ogv EMUPKEL LOVO 1 aptyRg cuAloyr| dedopévav. Meydn
Tpocoyn mpénet va 6obel kot otny peténetta enelepyacia tmv dedopévov. O ypdvog mov amot-
TeiTon Yo Tn dnpuovpyia EVOG VYNANG TETOTNTAS TPIGOAGTATOL LOVTELOL gival TOAD peyold-
TEPOG OO TOV YPOVO GAPOONC.
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Eporioeg
1. Avogpépete mapadeiypata xpriong Tpoidviay TpLedlicTatng EKTOTMGTG.
2. Xg TL SL0QEPEL 1) TEXVIKT TNG TPLOOACTATNG EKTOTMOONG o TV Tpiodidotatn AdEevon;

3. Ioieg Aertovpyieg ektelei 0 TPIGIAGTATOG GAPMOTNG;

ApaoctyproTyreg
1. Me v oudda cov Oa epsvviioete ato Aiadiktvo (m.y._http://goo.gl/qpedVZ, hitp://goo.gl/
gDG602, hitps.//goo.gl/ut9h9D, hitp://goo.gl/o6L]1J, http.//goo.gl/vSNxKe, http.//goo.
gl/Fv49h0) kar o avvéoete GOVTOUES TOPOVOIGOEIS TYETIKES LE TO TS dovAeboVY 01 3D

EKTOTWTEC.

2. Oa gyedrdoete avikeuévo, yio. 3D extomwon pe online epapuoyés: (w.y. hitp://www.3dtin.
com, https.//'www.tinkercad.com, http://stephaneginier.com)

ITHT'EX- YAIKO I'lA EHNTNIAEON MEAETH
> DIGITECH-II: http://www.ipet.gr/digitech2
> INFOGRAPHIC: How 3D Printing Works (2012) (http://goo.gl/qpedVZ)

> And v Khaoowm oty Tpiodidotatn Extinwon: Apyéc ko Eappoyéc, Epsovnticy
Epyacia padntdv tov 1lov Ipdtumov [epapatikod FEA Ogo/vikng (2013)
(http://goo.gl/gDG6Q2)

3D printing, Wikipedia (https://goo.gl/utdh9D)

Infographic: The History of 3D Printing (2013) (http://goo.gl/061J1J)
What is 3D printing? (http://goo.gl/v5NxKe)

Eooppoyég 3D printing (http://g00.2l/OYJIbCD)

To noperbov, To apov kat o péAAov Tov 3D printing (Gpbpo, 2012)
(http://goo.gl/5gQwcz )

> Epyactipio: Tpiodidotatn ektonwon, Idpvpa Evyevidov (http:/goo.gl/tRE1Iw)
How-To Videos for Cube 3D Printer (http://g00.2l/Fv49h0)

YV V VY

\
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10. Y k6 Ynoroy161@®V: 010 TO pOKPOKOGNO GTO PHIKPOKOGHO

Y1oy01
Metd v pelétn Tov kepolaiov Ba eioat tkavog/n va.

v anopBpeic Tic Paoikég povadeg evog Y TOAOYIGTIKOD ZUGTALOTOG

v TEPLYPAPELS TOV TPOTO dlo elptong TG TANPOPOPIaG G€ £V, VTTOAOYIGTIKO GUGTNLLO

v mpocdopilelc Toug Pfactkodc otabpovg oty eEEMEN TOV VAIKOV TOV VITOAOYIGTN,

v ovoyetilels v e£EMEN Tov YAKoU pe v eEEMEN Tov PaciKdY SoMIK®OV GTOLEI®mV TV
KOKAOUATOV

v avayvepilelg m gpnon Aoyidv 1electdv oty Kabnuepw {on

v TEPLYPAQELS TOV TPOTO EKTELESTG AOYIKMV TPAEEDY

v omaplOpeic Kot vo meptypapels Tig 1010tnTeg TG AAyeppoag Boole

v 6UVOLALEL TOVG AOYIKOVG TELEGTES LLE TIG AELITOVPYIEG TOV TUADY

v avayvepilelg Tig Loyikég modeg g Paoikd SopKd oTotyElo o€ KAOE LITOAOYIGTIKO GVGTNLLO.

v SLaKpivelg TOVG SLPOPETIKOVG THTTOVG AOYIKDY TUAMY OO T1 GYNUOTIKY OVATOPAoTOoN
e

v oyeddlelg AoyIKEG TOAEG

v TEPLYPAPELS T AEITOVPYIO TV PACIKOV TUADY 2 €1600®V CLUTANPOVOVTAG TIVOKO OAT]-
Betag

Boow) opodroyia: Kevipikn Movada, Kevipikn Mviun, Atddpopot, Aoyikég Tpotdoel,

Aoywég [pageig, Akyeppa Boole

Ewoymyn: Mropei 1o YAIKO TV YTOAOYIGTAOV HOG VO TPOYLOTOTO1EL ToHTOTO EKTANKTIKG,
ovvletec epynoieg o€ S1APOPES LOPPES dEGOUEVMV KO TO, KUKAMUATO 0td To. 0Tol0 amoTeEAETON
Vo, TopovGtalovy eEAPETIKT TOATAOKOTNTA, GTNV TPUYHATIKOTTO OL®G OAa EEKIVODY apKeTd
amAdL.

MikpooKOTIKA NAEKTPOVIKA GTotYEID. GLVOVALOVTAL Y10l VO, VAOTOINGOVV GTOLYELDON KUKA®-
pota mov Kobéva kdvet o amhn tpdén oe eninedo bit. Etot, 1) enelepyacio kébe eidovg dedopé-
vV (KeEVov, gidvac, nyov, Pivieo) mov yio Tov vIoAoyYIoTH dev eivan Topd oelpég amd 0 ko 1,
Baciletar ot Agitovpyio TV NAEKTPOVIK®V GTOLXEIDV TOL O LEAETGOVLE GTNV EVOTNTA OLTH.
EpyoAeio yio ) perétn avty givar évag modd omovdaiog kKAAG0G TV Habnpatikdy, 1 Svadikn
Aoyn, mov 6nwg o Sromiotdoove, pog eivat 116M ToAd YvooTi!
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10.1 Aopi] vToAoYI6TAV Kaou d1eKiviion TG TANpoQopiog
Baotkég povadeg vAKoD Tov VITOAOYIGTH TOL GLVOLoVTAL PETOED TOVG Kot Kabepio ektelel
dopopetikn Aettovpyia ivat:

Movadeg Eio6dov: ypnoipomotovvtan yio va emkowveovel o H/Y pe 1o eEmtepicd neptBoi-
hov dote vo d€xeTon dedopéva Yo emegepyacio aAAG Kol TPOYPALLLOTO TOV KaTeELHIVOLY TV
encEepyacio oT.

Kevrpun 1) Kopro Mvijun (KM / Main Memory): ket anofnkeveTovial Tpocmptvd (viun
RAM) a) 1o npdypappe 6tav Ppicketal og katdotaon ektéleonc, B)to chvoro 1 HEPOC TOV
OedOEVOV TTOV YPNOLLOTOLOVVTOL KOTH THV EKTELECT] TOV TPOYPAUUATOS KAODG KoL Y) TO, amo-
teléoparta g enebepyacioc. Mépog g Kevipiknig Mviung Bempeitar kot 1 poviun, povo yio
avayvoor, pviun ROM. TTalotepa o apyikdg KOG Tov ekteAeital Kot tnv Evapén g Aet-
Tovpyiag Tov vroroyioth (BIOS) ftav amodnkevpévog oty tomkn pviun ROM oAld n ovéykn
v evuepaecels tov BIOS odiynoe oty anobrkevon tov oe flash/EEPROM, pviun mov €xet
SVUVOTOTNTEG EMAVATPOYPOLUUTIGHOD.

Kevrpi) Movada EneEepyaciog (KME / Central Processing Unit — CPU 1 wikposne&epyo-
ot\¢/ microprocessor): ene&epyaleTar dedopéva GOLPMVA LE TO TPOYPOLLE TOV VIAPYEL OTHV
Kevtpu Mviun, gréyyet ) pon tov dedopévav and kot tpog v Kevrpikn 1 Bondntwkn pvi-
un, otélvel amoteléopato ot povado eEGdov.

Movadeg EE6d0v: mapovstdlovy evoldpesa dedopéva 1) anoTEAEGUOTO GE LOPPT) TOV EYEL
eMAEEEL 0 XPNOTNG 1 EAEYYXOLV TIG AEITOVPYIEG TOADTAOK®OV UIYOVIUAT®V.

Bonontikn Mvnun 1 Ieprogpetakr Mvrun: ) Swoyelpiletar o ypiomg Yoo Lokpoypovn
amofnKevon dedOUEVOV KL TPOYPAUUATOV

H @opd por|g dedopévav/minpopopiag peta&d tov povadwv evog HY eaivetotl mapokdto:

ENESEPFAZTHE

 }

| KENTPIKH MNHMH

Ot povaodeg tov H/Y emovavovv pécm dtadpopmv (buses) ot 0moiot TepLEXouy YPUUUES
EAEYYOL KoL YPUUUES SEOOUEVOV.

A1ddpopog dedopévav: petapépet omd v KM oty KME, o) tig npog ektéheon eviolég
ToV TPoypappatoc, B) ta dedopéva and v KM npog tv KME yia eneéepyacio adrd Kot oty
avtiotpoen Kotevbuvon, yio anodikevon.
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D o K ovei o B I
. , a5 88 datab
v KME mpog v KM ctoyeia yuo tn S1e0- { i Ocoouev Gy )

Buvon pvnung 6mov Oa. yivel aviyvoon 1 aro- [
Onrevon dedopévav

: HOG Sleueuvcswv (addr
A168popog eAéyyou: peTaEEPEL OmO TNV
KME npog v KM onjua mov oyetiletan pe

TV evépyelo, ov Oa yivel oto dedopéva (ava- - K&“ﬂ:&:

yvoon 1 gyypaen).

|
DYAAO EPTAXIAY: OF 2.1.1 BAXIKA

MEPH HY (http://goo.gl/kgYtoH)

10.2 Zvvropn lotopio Tv HrekTpovik®v Yorhoyiotadv

MONAAEZ MONAAEZ
E|ZOAOY EZOAOY

)

A) H ITPOIXTOPIA: avagépetol 6g DTOAOYIGTIKG EpYOAEia. Ko GUGKEVES TOV KATA Koil-
POVG YPNOLOTOINGE 0 AVOPMTOG Y10 VoL TOV SIEVKOADVOVY GTOVG VITOAOYIGLOVE TOV TTPLV Altd TNV

EUOAVION TOL TPATOL VIOAOYIOTY], ToV Eniac, to 1947.

1) O ABoxoc 1 ApiOuntipro: H mpdtn vIoAoylotik pnyovi
OV KOTAOKELOOE 0 GvBpOTOG Kot ypnoyonomdnke mpwv ond To
4.000 n.X. oty Koddo ¢ Meconotapiog Kot 6T Grpepv] TOV
popon 1o 2.600 w.X. and tovg Kivéfovg. ‘Exet yavipeg o€ 800 tunpo-
To pe Tipég avtiotoya 1, 10, 100, 1000 ko 5, 50, 500, 5000. Mropsl
VoL KAVEL KoL TG T€00epLg aptfuntikés mpaéelg kot Kamolog mov givat
e€oKelmPEVOG e TN YP1oN TOL umopel va KAvel ToAD ypiyopa vmo-
Loyiopovg.

2) O Ymoloyrotic Tv AviikuOipev: Bpédnke to 1900 kovtd
OTO OUMVLUO VNGL 0O GOOVYYUPAdES KOl Eival YVOOTOG Kol GOV
«Aotpordfog tov Avtikvdnpovy. Ot acTpoAdfot Tav dpyava Tov
YPNOILOTOONKAY GTV OPYOLOTNTO Y10, AGTPOVOUIKES TAPOTNPT -
o€lg. Amoteleitat amd ToAAOVG 030VTMTONE TPOYOVS KOl EXEL KIVIGEL
10 evOPEépov AyyAwv Kuping emotnuovev. ‘Eyouv ypaetel ToALEg
LEAETEG Y1OL TOV TPOTO KATOCKEVNG Kot Agttovpyiog Tov. @empeitar
oav £va 100G «apyiov VTOAOYIOTI.

3) H Mnyavn tov Pascal: Tnv katookevaoe to 1642 oe nAio 19
ETOV Y10 Vo, BonBficel ToV TATEPE TOL TOV NTAV POPOEIGTPAKTOPOG.
H pnyavy tov, mov ovopdotnke «Ilacyakivay, Ekave Tpochicelg Kot
apopéoelg pe svothuato ypovalldv. Hrav n mpdtn abpototikn un-
YOV Kot PITopovoE VoL KAVEL QUTOUOTT LETAPOPE OTIC OEKAOES.

4) H Mnyovi) Tov Leibniz: Teheionoinoe ™ unyavn tov Pascal to 1674 yio v pmopet vo.

KAVEL TOAALATAAGLOGHOVG KOl SLOPEGELC.

[110]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

5) H Mnyevi tov Jacquard: Tnv katackevaoe to 1820 kot yxpnopo-
TO100GE OLATPNTEG KOPTEAEG Y10, VO LTOPEL VO DVOOIVEL CLTOHATO. SLAPOPOL

vodopata. AAMGlovtag tig Béoelg didtpnong tmv dertiov, dnuovpyodos
véa oyéda oto veoopa. To deltio, Inhad, anobnkeve TANpopopiec.

6) H Mnyovi) tov _Babbage: O Babbage fjtav Mafnpatikdg oto
Cambridge g Ayyliog kot katockebace to 1812 ) Swpopikr| pnyovi

Y1 vo, Kavel podnpatikodg voroyiopove. [poomdbnee axdun va etidéet
KOl TNV OVOALTIKN Unyavn, mov Bewpeitor 0 TpddPOLOS TOV GNUEPTVOD
H/Y ko extibeton onpepa oto Movoeio Enomuadv tov Aovdivov.

H Avodotuic Mnyovn giye tv Azobnkn (Mviun) mov amoteleito amd
TpOTEg MAVD 6 KOpTEAES Kot ekel Kpatovvtay Ta dedopéva, TNV AptBun-
1kn) Movéda (Mvorog), 6mov yivovtav ot mpdéelg kat tov ‘Edeyyo yio va
yivovtal cwotd ot Agttovpyiec. 0,11 dnAadn €xovv kot ot onpepvoi H/Y,
UOVO TOL 1) TEYVOAOYIO, TNG EMOYNC TOV dEV HTOV OPKETH Y1 va fonbncet
tov Babbage va 0AokANp®GEL T GLGKELT TOV.

7) H Mnyovn tov Hollerith: 'Htav pio unyov) mivakev mov Asttovp-
yoUGe e daTpnTeg KapTéheg Kot e T Pondeid g kotopbwoe to 1890
vo peletoet ta anoypapikd otoryeio tov HITA péca og t€00epig LOALS
gPoopddes. H Ponbeia mov mpdcpepe avtn 1 unyoviy NTav TG0 PeyGAn,
apkel vo okeQTel KOVELS OTL TOL ATOYPOPIKA GTOLXEID TNG TPOTYOVUEVNG
dekoetiog dev glyov akoun pekemBel. Amd v etaipeior Tov idpvoe o
Hollerith mponAfe 10 1924 1 mold yvwot otov ydpo twv H/Y ofuepa
IBM.

B) H IXTOPIA TON H/Y: 1 nepiodog amd TV KATOAGKELT TOL TPOD-
TOV VTOAOYIOTY], L€ OTUEPVI] LOPOT, dNA. HE S1KN TOL UV Kot TPO-
YPOLLO, HEYPL KO TOVG GUYYPOVOVG VITOAOYIOTEG.

B1) H Enoyn Hpw amd tov [Ipdhro Yroroyiot

O Yzoloytetiic Z3: VTOAOYIOTHG 0VTOG KOTOoKEVASTNKE T0 1941 0t
Ceppavia omd tov kKabnyn™| Konrad Zuse Kol ypnoipomotonie anokiet-
OTIKA 6TOV 0TPATO. AELTOVPYOVSE e SIATPNTN YOpTOTOWVIA, ElYE pviun 64
Aé€emv kot Ekave Tig TPageig Tov 610 dvadikd cvotnua. Kataotpdenke ¢!
évav PouPapdicpd Tov Beporivov to 1944,

O Ynohroywotic Mark I Koatookevdotnke to 1944 oto Harvard tov HITA pe ™) cuvepya-
olo Tov emompova Howard Aiken ko g etarpeioag IBM. "Htov pua peydin unyovi mov ékove
ToAD B0pLPo Kat yahovoe cuvéela. Asttovpynce péypt to 1959 kot orjpepa extiBetor oto Ia-
vemotio tov Harvard.
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O Yroloyiotiic ABC O vmoAoyiotig avtdg HTav 0 TPAOTOG IOV YPNCILOTOUONKE Yo TV
eniAvon podnuotikdv TpoPfAnudtmy. Xpnollomoloncse NAEKTPOVIKEG AVYVIES Kol TO dVASIKO
ovotnua. Ot KoTaokevaotég Tov Tov o1 Atanasoff ko Berry, an' 0mov mpe ko to dvopa ABC
(Atanasoff-Berry-Computer).

B2) O [eviéc twv H/Y

In Cevid

H yevid avt kpdtmoe and 1o 1944-1958 kat 10 kHpto dOMKO GTOLKEID TOV VTOAOYIGTOV
AVTAG TG YEVIAG NTav ot nlextpovikés lvyvies. O Eniac (Electronic Numerator Integrator and
Calculator) Bsopeitar onpepa o mphtoc H/Y. Kataokevdotke 1o 1947 oty [evovAPavia tmv
HITA kot oyedidotnke apyikd yioo oTpoTioTikés avaykes. Amotedodviav omd 19.000 Avyvieg,
Coyile 30 tovoug ko kataAduPove 270 TeTp. PETPO e KOTAVAA®OT NAEKTPIKNG evépyetag 200
KW. Mropovoe va kével 300 ToALamAoc1oco0g To dEVTEPOLETTO.

O Eniac yaAoVoe cuyvd, ékove TOAAL AaOn
Ko efye To pHeydho pelovéKTpo 0Tt Kabe popd
nov NBerav va tpégovv éva Kavolpylo mpo-
Ypaupa, Enpens vo ENA®GOVY Kot va Eavacuv-
0660V TOAAEC amd TIG KOAW®OIDGELG TOV.

Eppoaviotke 10t€ 0 O0YYpOg EMOTALOVOS
John Von Neumann, o omoiog dnpovpynce Tig
Baoeig evog ovyypovov LITOAOYIETH ONA. ) ¥PN-
on 1oV dLadKoD GVeTHATOG apibpnong Kot )
amofnKeLoN TOV SESOUEVMV KOl TOV TPOYPALL-
LOTOG OTN KViUN Tov vohoyiot. Baciopévol
oTig 10é€¢ Tov Neumann, onpovpyncoy to 1951
tov H/Y Edvac koi 1o 1949 tov H/Y Edsac otnv
AyyMao.

216 apyéc g dexaetiog Tov 'S0 eppaviotn-
ke 0 H/Y Univac mov ftav évag peydrog otod-
nog otV wotopia tov H/Y, yoti ftav o TpdTog VIOAOYIGTIG TOL KOTACKEVAGTHKE LOLIKG Kot
TovAnOnKe o€ sTonpeieg kat dSnpocieg vanpeoieg. 'Etot, moAdg kOG0G dpyloe TOTE Vo aoyoreiToL
LLE TOVG VTOAOYIGTEG TTOV, OO HVOTNPLDOES PNYAVES, £yvay éva YPNOIUO EPYAAEIO Yo, TOV
kabéva. O Univac-1 ypnoiporomfnke yio v anoypaen tov nanbucpov tov HITA, 6mov avti-
katéotnoe Tig pnyovég IBM, mov ypnoyonotovvioy and 1o 1890. Ot vroAoyiotég g TpdTng
YEVIAG XPNOLUOTOMINKOY OTOKAEIGTIKG Y10l GTPOTIOTIKEG KOl ETLGTNOVIKES EQUPLOYEG.
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2n 'evié

H yevid avt kpdmoe omd 1o 1958-1964 o 10
KOPLO YOPOKTINPIOTIKO TNG NTOV 1) AVTIKATAGTACT TOV
NAEKTPOVIKAOV AyVidv amd ta zpaviiotops. Avtd elye
o0V CLVETELD TN UEYAAN peliwon Tov dykov, TNG KoTo-
VOA®OTG KOl TOV KOGTOVG TMV VIOAOYICTMV KOl TNV
avénon g ToyvTag Tovg. O mpdtog H/Y avtig g
yevidg frav o 1401 g IBM, mov movAndnke o 15.000
avtiypaeo. Aol VTOAOYIGTEG QVTNG TNG YEVIAG NTAV O
yaAlkdg Honeywell-Bull kon ov Control Data, General
Electric kot NCR.

EpgoviCovtor axdpa kol ov npdteg yloooes mpo-
ypopuotioiod, mov frov 1 FORTRAN kot n COBOL.
H npdtn ypnoponombnke yuo pobnpoticodc vmoroyt-
GLOVG, EVA 1) 6€0TEPN Y10 EUTOPIKES EQaAPHOYES (LuoBo-
dooio, AOYIoTIKG K.4.) KOl ¥PT|CILOTOLEITAL TTOAD OKOLOL
Ko oNePO.

H teyvoloyio tav tpaviictopg mpoydpnoe oAd ot SIAPKEIR OVTAG TG YEVIAG Kot Ap)LoE
N 0AoKAPOON (CLYKEVIPMOGT) TV NAEKTPOVIKOV GTOLYEIMV GE PIKPA KOUUATIO 0O TUPITIO.
Meydheg etaupeiec otnv te)voloyia ovth dnpovpyndnkay otnv Kaipopvia tov HITA, og pua
neployn mov givar yvootn cav Koildado tov Ivprtiov (Silicon Valley).

3n I'evid

H yevid avtq kpdrnoe and 1o 1964-1971 ko 1o xvplo
YOPOKTNPIOTIKO TNG NTAV 1 OVTIKOTAGTAON TOV TPov(i-
otopg a6 ta Odoxdnpwuéve KokAouare (O/K) 1 chips, ta
omoio etvat TOAD HKpE KOUPATIO 0Td TOPITIO TOV GLYKE-
VIPOVOLV TOMAEG YIMASEC AEKTPOVIKG GTOLYE .

O mo yapakmprotikdég H/Y avtig g yevidg givol o
IBM 360, mov tav o Tpd1tog mov ypnoiponoince Asitovp-
y1K0 gbotnue (operating system), onh. £va €101KO TPOYPOLLLLOL Y10, TNV EDKOAN EMIKOV®VIK TOV
YPNOTY LLE TOV VTOAOYIOTH, KOLL KOO, KOIL O TPMTOG TTOV YPTOUYLOTOINGE UayVHTIKODS OLoKODS Y10,
™V amoBnKevon TV SeSOUEVOV.

Aot vToAoYoTéG TG TG Yevidg nTav ot CDC 3600 kot 6600 kot o yaihwkdg CIL Ep-
eavifovot aKkOo Kot ot fivi DOAOYIOTEG, oL efvarl ikpoi, eOnvot, Ypriyopot Kot KatdAAnAot
Y10 xprion o€ TG eTatpeieg. O mpdTOg pivi vrodoylothg Htav o PDP-8 g etarpeiog DEC.

H yevid avt yopaktmpiotnke kot amd ) peydAn ovamtoén tov doyiouikod (Software). An-
Hovpynnke 1 yYA®ooa TPoypoUUaTIcHo Basic, Tov ypnoLonoteital HEYPL Kol CUEPT, KoL
etvar M mo KoTdAANAN YADGGO Yoo 6G0VG etval apydplol 6Tov Tpoypoppaticpd. Epeaviot-
KOV 0KOT TOL GVOTHUOTO, KATOUEPIGUOD Ypovo (timesharing), OOV TOALOL YpNOTEG LTOPOVV VO,
dovievovy pali ¢' évav vrohoylotn, 0AAG 0 kaBévag vopilet 4Tt 0 VTOAOYIGTHG Eivat S1KOG TOV.

Eva péypt tote T mpoypdpparta oy dopedv kot dtvotav omd v etonpeio pali pe tny oyo-
p6 Tov vrodoyloTh, TpdTN 1 IBM 10 1969 Ypéwoe EexmploTd Ta TPOYPELLOTA OO TO UNYEVILLOL
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Kot akodlovOncoy Kt GALeS eTopeieg avT TV TOKTIKY. Anpovpyntnkay £tot ow Etaipeies Aoyi-
ouixod (Software Houses), Tov amOKAEIGTIKY TOVG 0macyOANnon ival 1 dnpuovpyia Kot Siabeom
TPOYPOUUATOV Y10 VTOLOYIOTES.

4n I'evid

H yevid avt kpatder amd 10 1971 g onuepa. Koplo yopaxtnpiotikd avtig g yevidg
givat N eppavion tov OrlokAnpopévov Kukiopdtov IToAd Meyding Kiipakag (VLSI - Very
Large Scale Integration), 6mov eKoToppOPLO NAEKTPOVIKA GTOLXEID YOPOVV G' Eva TOAD HIKPO
Koppatt Topitiov. ‘Eyive 161 Suvathi 1 KOTOGKELN TOV uikpoerelepyaotii (microprocessor) Kot
01 VIOAOYIOTEG [Likpuvay 6e YKo Kot avENBNKe TOGO 1 andI0GT TOVG, MGTE £YIVOV ATOPAITNTOL
o mapo TOALES eTaLpEieg KOl GPYLOE 1 OLKLOKT] PO TOVG.

Ownporot pukpoenebepyaotégrav 0 4004 kat o 8008 kot akorovdncav o 8080, 0 8086/8088,
0 80286, 0 80386, 0 80486 kot ofpepa givar 0 ToAd duvotog Pentium.

Y1 apyég g dexaetiog Tov '80 eppaviomray ol [poowmixoi Yroloyiotés (PC - Personal
Computer), mov &yvoy olyd-o1yd 1060 duvaToi, GOTE AVTIKOTEGTNOOV OAC GYEOOV TO, VITOAOYL-
OTIKO GUGTNLLOTA.

O1 mp®T01 TPpoowTIKOl VITOAOYIoTEG Ntav 0 Altair 8800, ov Apple I ko II, o TRS-80 g
Radio Shack ko1 o IBM-PC. Xta mpoypdppote tpmtonopnce 1 etaipeio. Apple, mov mpd
dMovpynoe 1o UKo mepIPAArov epyaciog Yo Tov xpNoTn Ke To mapabvpo (windows). Ztnv
ayopd, 6pmc, Kuptdpynoav ta cupfard pe IBM cvotipata kot porig mpodooata epeavictnke o'
avTd Kot To TEPIPariov TV windows.

To napdBupa (windows) Aépie 0Tt givar eriud mpog tov ypriot (user friendly), ywoti propei
Vo, To. Padet Kot vo, To yelptotel ToOAD OKOAD Kol KATOL0G oL fvatl apyiplog LE TOVG VIOAOYL-
OTEG.

Sn I'evid

H teyvoloyia yio T yevid avt e€ehooetal oTIC HEPEG HOC, e KOPLOVG GEOVES TV oo
gvkoLOTEPT emkovavio, Tov H/Y pe tov avBpomo, v modd peydn taydmra eneepyooiog,
™mv epedvion g Teyxvntig Nonpoohvng, dni. 1 KovOTNTO TOV VTOAOYIGTMV VO, GKETTOVTOL,

Ko 0KOUN Vo uopolv va. katodafaivouy v avBpamvn emvi.
(mnyn: KEIIAH.NE.T. ®lopivag http://goo.gl/1G21Yc)

[114]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

ApacTypioTyres
1. 2vlAééte paroypagics amo 10 J10.0IKTDO TOV OVOIEIKVOOVY TH GYECH TWV YOPOKTHPLOTIKOV

v H/Y oto mépacua tov ypovov (ue éupaon oto 20 pioo v 2000 aimve) ue o xopo-
KTHPIOTIKG, TV NAEKTPOVIKDV OTOLYELWY TOVS KOl TOPOVOIGOTE OE OLOPAVEIES 1] Video TIG
TOPATHPNOEIS GOG.

2. Avalytijote oto mepifallov cog (okoyévela, pilovs KAT) TOAOLOTEPO VAIKO DTOAOYIOTMV,
POTOYPOYNOTE TO KO ETOLUAOTE EkBean pwToypopldy oty 1aln oog. Kabe pwtoypapio va
OGUVOOEDETOL OTO TEPLYPAYPY TOV AVIIKEWUEVOD IUE YPOVOLOYIO. KATOTKEVHS/OTOKTHOHS TOV.

DYAANO EPTAXIAY: ®F 2.1.2 IXTOPIKH ANAAPOMH (http://go0.gl/LdiMGX)
10.3 Aoyikég mpaters ko ahyeppo Boole

Aoykéc TpoTdoes

Mia npétoom mov pmopel va yopaktnpiotel oAnong 1 yevdnc, ovopdletar Aoyikn TpoTacy).
7. To 5 givar pootkde apdpodg (aAndng)

To 5 eivat aptiog aptBpuoe (wevdng)
Ymépyoov AoyikEG TPOTAGELS TTOV ivat TavTo oAndeic 1 mavto yevdeic. Mio tétown TpdTacT
ovopdleton Aoyikn Xtofepd
m.x. Metd to ZapParto épyerar n Kvprokn
Mo mpoTaoT Tov pmopel AAAOTE va gtval aAnONg kot dAAOTE Yevdng Aéyeton Aoyikn peETapin-
.
n.x. O puowdg apBpdg y elvon peyadvtepog Tov 5.
Me petafintéc mov ot duvatés dtakpités Tég tovg efvan Lovo dvo, acyoieitar 11 Avadiki
Aoyun.
Baowég Aoyikég Ipaces

Y1 Svadikn AOYIKY, VILAPYOVY AOYIKEG TPAEELS (TEAEOTES) TTOV UTOPOVV VO, EKTELOVV GUYKE-
Kpévn Aettovpyia og o tpdtact (mpéén NOT) 1 cuvdvdlovv peta&d toug dvo 1 meptocoTe-
peg mpotdoelg (m.y. AND, OR).
NOT, (OXI, dpynor, avIloTPOPT 1| CUUTANPOMUO): OVTICTPEPEL TV TIUN TNG AOYIKNG TPOHTOONG
w.y. AYEEw Bpéyet. (yevdng)

NOT A-YE&w dev Bpéyet. (aAndNg)
AND, (KAI, o0levén, Loyikdg ToAAaTA0GIOGUOC): 600 1) TEPICCOTEPES TPOTACELS TOV GUVOED-
vton pe 70 AND oynuatilovv oAnbn npdtact 6tov OAEG oL eMPEPOVS TPOTAGELS Etvar ainBeic.
n.x. A>To 3 givon dronpég ov 10 (ywevdng)

B->To10 givar dtoupétng tov 100 (aAnbng)

A AND B-To 3 etvon dwopétng tov 10 kan to 10 givon dwopéme tov 100 (wevdng).
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2KEQTEITE KOl TV TEPITTWON TOL 1] €VOG KIVIUATOYPAPOS TPOCPEPEL EKTTWTIKO EITITHPIO
otovg pabntés. Io va umovv Aotmov 6vo pilor aTov KIVIUaTOYPAPO e EKTTMTIKO ElotThplo O
TPETEL KOl 01 ODO VoL E1vor padnTég.

OR, (H’, 514evén, Aoy tpdcbeon): dvo 1 TepiocoTeEPEG TPOTAGELS TOV GLVIEoVTUL e TO OR
oymuatilovv aindn Tpdtaon 6Tov TOLAGYIGTOV Ui amd TIG ETPEPOVE TPOTACELG Elvar aAndng.
n.y. A>To 10 dwupeitor pe 1o 5. (0An01c)
B->To 10 dwopeiton pe 1o 3. (wevdng)
A OR B->To 10 dwupeitot pe 7o 51 1o 10 doupeiton pe to 3. (aAnbng)

2KEQTELTE KO TV TEPITTWON TOV Evo, club emitpémel Ty €i6000 o€ Uia TOPEQ AV TOVAGYIOTOV EVOS
oo avthv givor pédog tov club. Apo dvo pilor umopodv vo. d10.0kedGo0VY EKEL OV TOLAGYIOTOV
£vag amo Tovg 0vo (1 Kai o1 dvo) givar uéAn tov club.

Tig hoywcég mpééeic OR kot AND pmwopolpe va Tig Teptypyovpe YPTGLLOTOLOVTOG (G 0L
PASELYLLOL TO TAPAKATO KUKADUOTO SIOKOTTAOV:

[Ma vo avayet To Aopmdkt Tov aplotepod KVKAOROTOS Ba Tpémet kat ot 000 doKoOmTES (o
oelpd) va givor kKhewotol. To Aapmdit Tov 6e€100 KukAdpaTog Ba avinget ov KAeloel TOVAGYIGTOV
évag amd Tovg 300 SLUKOTTES.

ANG AP oLV KoL KATOG o cOVOETEG AOYIKEG TPAEELG OTTOG TL.Y.:
XOR, (AIIOKAEIETIKO H’, anoxAeiotikn 61dlevén): dvo mpotdoelc mov cuvdcovtar pe XOR
oynuoatiCovv oAndn mpdtacn otav N pia sivar oAnong kar GAAN yevdng, dnk. dev aAnBevovv
TOVTOYPOVA KoL SEV EIVOIL TOVTOYPOVA YEVOEIC.
.. A=Y Xio Oo nape pe mhoio.
B->X1tm Xio Oa mdpe pe agponidvo

A XOR B->Ztm Xio 0a mape e gite mhoio gite pe agpomhivo. (Aev Bo mape Tantdypovo,
Ko pe to 80o)!
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YVVOmTIKA Ol AOYIKEG TPAEELG 0T SLAOIKT AOYIKT] POIVOVTOL GTOV TTIVOKO TTOV AKOAOVOEL.

ONOMA AOTIKH NMPAZH
NOT (OXI) A HA

AND (KAI) AsB

OR(H) A+B

NAND (NOT-AND, OXI- KAI) (AeB)’

NOR (NOT-OR, OXI-H) (A+B)’

XOR (exclusive OR,
anokAsioukn Sualevén,
QUTOKAELOTIKO H')

A©B=A"eB+A«B’

XNOR (exclusive NOR,
woobuvapia, LooTnra,
amokAs1otik6 OYTE)

(AGB)'=AeB+A" B’

K H dlyefpa Boole oy to ]854\
omo tov George Boole ue 1o épyo tov An

Investigation of the Laws of Thought (Aie-
PEOVNGN TV VOUDY THG OKEWNS). ZOUpwva
e tov Huntington o dpog «Axyefpa Booley
XpPHoOTOIONKE YIo, TPATH POPO. ATO TOV
Sheffer to 1913.

H dAyefpa Boole eivau Ospelicddovg onuooi-
ag yio. v emotiun ¢ IANpoeopkng kai
amoteel Ty faon yio v Gewpnuirn pelétn
700 TEJIOV TG MOYIKNG oyedlaone. Emmiéov
elvor onuavtiky o dAdo wedio Omws 1 X0~
TioTikt, 4 Ocpio GCUVOA®Y Kol 0 TPOYPOU-

Onwg yuo prua Aoy Tpdtaon vrdapyovv d0o mbavol yopaktnpiopol (aAndng 1 wevdng) étot

KO £VOL YNOLKO KOKA®ULO 6TO DALKO TOL DITOAOYIGTY oG, LTOpEl vaL Agitovpyel pe ofpata dvo
UOVO KOTAGTAGEMV: VYNANG Tdong mov Pagtifovpe «katdotaon 1» kat yapning téong mov Po-
otiCovpe «ratdotaon 0». Apa Yo Vo, LEAETHGOVLE T1) AEITOVPYIO TOV YNOLUKOY KUKAOUATOV
KOl VoL oY€01AC0VLE KAVoUpLa, dovVELOUAOTE TIG 0pYES KO TOVG KOVOVES TNG SLAOIKNG AOYIKNG,
7ov dlotvmwoe 10 1854 o Ayyhog pabnuarticog kot griocopog George Boole kot anotéhecav
mv diyefpa Boole.

AYAAIKH
NOTIKH

KATAZTAZH
TAZHZ

ANTEBPA
BOOLE

AAHOHS (A) [YWHAH (H)
WEYAHS (W) |[XAMHAH (L)

AOTIKO “1”
AOTIKO “0”

‘Etot, ot dvadikn Aoyikn

1+1=1

yuati givon avdAoyo pe To va evdoovpe dvo adnbeic Aoyikég mpotdoels e avapesd Toug To
‘H. Tére, dnwg einape oty apyn, Tpokvmtel oAnbng tpdracn dnA. 1.

Oueg ...

I[MPOZOXH! Agv cuyyéovpe ™ dvadiki Aoyikn pe tn dvadikn apBuntkn! X dvadkn
aplOpnTKn:

1+1=10

ywoti t01e. ..

o povado. + pua povado= 1 dvada kai unogv pHoveoes
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Ioydovv mavimg kot oty diyefpa Boole
o oglpd and WWOTNTEG MOV oG Paivovtal
YPNOWES OTOV TTEPLYPAPOVLE TI CLUTEPLPOPE.
ATADV YN OLOKOV KOKA®UATOV Kot divovtol 610
dumhavo mhaicto.

AZIQMA ANTIMETAGEZHZ : x +y=y+ X
Xoy=y* X

OEQPHMA EMIMEPIEMOY: X (y+2)= x+y+ X°z

Ta tpia TpdTo Bewpruata ivor oM yvo-
otd. Ilpocoyn ota Bewpnpora De Morgan!
Ortov «pevyem N Tapévleon, o TeleoTig oALA-
Ce!

Emndéov woyvouv:

O©EQPHMA MNPOZETAIPIZMOY: x +(y+2z)=(x +y)+z

©EQPHMATA DE MORGAN: (x +y)'= X' %'
(xey)=x'+y'

xex’=0 x+x’=1

Apaotypiotiyreg

1. Motormore TOPOOEIYUOTO LOYIKOV TPOTATEDY

2. Miarorddote Topadeiyuoto Loyikmv otofepmv

3. Evoate mpopopixd Aoyikés mpotdoels ue teleoty AND/ OR xou eCetdore av mpoxdrrel
aAnic n wevdng mpotoon

4. Av A=B=1 xou C=D=0, va. vmoloyiote tqv Tiun twv exppdoewv: (A*B) *C’ ko1 (A+B)
*(C+D). Mertafeite orov 1ototomo hitp.//www.ambrsoft.com/MathCalc/LogicCalc/
LogicOperations.htm ko1 emolnOebote o omoteAéouata 6og

DPYAAO EPIAXIAY: OE BOII 2.1.3 AAT'EBPA BOOLE (http://goo.gl/QEyQ15) , paxelog
kartes (http.//g00.gl/OXLmy7)

10.4 Aoywkég IToeg

Yg éva VTOAOYIOTIKO GUGTNIO, OLAPOPA KUKAMUOTO, EKTEAODY TEPA-
oTl0 TANB0G TOAOTAOK®OV AEITOVPYIDOV WE EKTANKTIKG YPIYOpPO puOuo.
Katt avaloyo cvpPaivel 6” €va {ovtavo opyoviopd. Xto Sidpopa 6pyove,
tov eelicoovtor KaOe YpoviKn Ty TOAAEG KOl TOADTAOKES AEITOVP-
yiec. Baowkd dopukd ototyeio Tov opyaviopov givar o KOTTopo. XToV uIo-
Aoyiot To faoikd Sopikd oTotyela TV yMeLoKOY KUKA®PAT®V ToL givat
ot Aoyikég moles (logic gates).

INa va vAomomBel o Aoy mpdén (evotnta
2.1.3) vrdpyEL GLYKEKPLUEVOC TOTTOG AOYIKNG TOANC
7OV KOTAOKEVALETAL OO GVYKEKPILEVO GLVOVUCHO
tpaviiotopc. Kdamowo kukhmparta Kotaockevalovrot
amd oA Alyeg TOAEC VD GAAN OTTOG O PIKPOETE- VN RN
EepyOoTéC TEPIEYOVV PEPIKG eKOTOppdple ToAGY.  Olorinpouéva kurkdpora pe 4 moleg
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Ti¢ Tehevtaieg dekaetieg, kabmG 0 péyebog twv tpaviiotopg pkpaivel, 60 Kot PEYAADTEPOG
aplOpoC AOYIK®Y TUAGDY Y®pd o€ Evay pukpoeneéepyaotn. Avtdg eivot Kot o Bactkodg Adyog mov
1 TOAVTAOKOTNTA TOV LIKPOETEEEPYAGTMV OAAA KVpimg N TayvTTo Eneepyaciog avédvovat.

Ké0e Aoyin moAn éyet ...

® GuYKeEKPLEVO aplBud 1660wV, e kabe €ic0d0 pmopel va eQapprooTel gite pio yapunin
taom m.y. OV (kotdotaon 0) gite o vynrotepn téon n.y. SV (katdotaon 1).

® 110 £6000 OV AVAAOYO LUE TIG TACELS OTIS £16000VG Kat Tov TOHTo TG TOUANG Oa Bpedei gite
otV younAn T tdong m.y. 0V (kotdotaon 0) gite oty vyniotepn m.y. SV (kotdotaon
1).

® GUYKEKPLUEVO GUIBOAO TTOV XPNGYLOTOLEITOL KATA TNV YNELoKN oxediaon 161 OOTE Vo
un xperdleton vo praivouvpe ot dadikacio va oyedialovpe ta TpaviicTopg Tov TEPIEYEL.

ONOMA NOT AND NAND OR NOR XOR XNOR |

EK®PATH A AB AB A+B A+B ASB B A® B |

o A —r — —Y —_—
EYMBOAO | A_| > x a:“\/_g _‘_)D_ :—_‘/L _Do— )) _:DO—

_rf\-‘ﬁg;:;: Al X B A|]X | B A|X | B X | B A|X|B A]X | B A|X
0 1 0O 010 0 0 1 0 0 0 0 ] 1 0 0 0 0 0 1

| 0 o 1]o [ 0 1|1 0 1o 0 1|1 0o 1o

1 ojo 1 0 1 1 0 1 1 0 0 1 0 1 | 0 0

1 ] 1 1 1 ] 1 1 1 1 1 ] 1 1 0 | 1 1

2T0V TOPOTAVE TVOKE GaivovTol 0l GYNHOTIKEG OVOTAPACTAGES TOV AOYIKMY TUAGDY Kot
Ol 0VTIGTOLYOL TIVAKEG OV TEPLYPAEOLV T AglTovpyic TOVG. AvTol Aéyovton TivaKes aAn0siag.
Ka0e mivakog adndsiog mepiéyet

- 6Aovg ToVg TOVODG GLVIVAGUODG EIGOSMV LAG TOANG

- Vv ££000 OV TPOKVATEL AT TNV TOAN, Y10 KAOEVOY GLVOVUGHO EIGOIWDV

MMivaxa aAnBetog kotaokevalovpe kot 6tav BEAOVLE Vo TEPLYPAYOVLLE TN ALTOVPYiQ TOAV-
TAOKOTEPOV KUKAMUATMV OV TEPLEXOVY GUVOVUGHO AOYIKDY TUAGDV.

Ilog katacrevalovue évay mivarxa aljbeias Aoyikyg Toing;
[poodiopilovpe mdoeg oTNAES Kot TOGES YPaUEG Ba £XEL O TIVOKOG.
11)#46o¢ oniov = mhnbog e166dwv + 1 oAy yio v é€odo

Apa yuo TOAN 2 16600V Ba Eyovpe 2+1 = 3 oTHAEG VD av peAETApE TOAN 3 €10030V Do
vrapyovv 3+1 =4 othec.

112#460¢ ypouuwy = 2"+ 1, n=nAnbog e166dwv.

Av vmdpyel povo pua £i60d0¢, ovth pmopel va Exet 2 dtapopetikég Tipég (1 0 1 1) Ko ypeta-
CopaoTe pio ypopyn yio va tonofetnoovpe emke@aiides. Apo (2+1=3 ypoppéc).
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Av vrapyovy 2 gicodot, ot mbavoi cuvdvacuol Tipdv Toug givan 2>=4 (00, 01, 10, 11). Zvvo-
MKd B0l ypelocTOOUE 5 YPUULES.

[a Aoywn TOAN pe 3 €166000¢ TOGEG GTHAEG Kot TOGEG YPOUUES Ba Exel 0 mivakag aAnBeiag;

Ot tipég mov Ba tomoBetnoovpe ot otAn e£6d0v e€aptdvTar and v Aoy. Tpdén Tov VAO-
notet | TOAN mov meptrypdpovpe. Ot Tipég mov Ba TomobetTnoove 0TIG 6THAEG TV E16OO®V glvar
TOAD €0KOAO VO, GUUTANP®OOVV v akoAoLBNGOLLE Evay OO TOVG TAPAKAT® TPOTOVG:

1% Tpémog: Ac vmobécovpe 6Tt Eyovpe 2 €166d0vg dpa ot Thavol cGuv-
dvaopoi Tiumv toug givor 2=4. "Exovpe va copmAnpdoovpe 2 otileg pe
4 otoyeia N kabepia. Eckvape and tn 6e€d oA €16600v (y) Kot T
ovumAnpdvovpe evorlag pe 0 ko 1.

211 6TAAN X GUUTANPOVOVUE EVOALAE 2 UNdevid Kot Vo HoVAJES.

X Xty

— O || O

Av gtyape Tpelg £166000¢ Gpa Kot TpiTn GTHAN (TPOTN amd PLoTEPG.
otov Tivaka), 0o T copmAnpdvape evoAliooovtag 4 undevikd Kot 4 POVASES.

2% tpomog: Tlapatnpriote 6TL ov dwfdoovpe KGBe GLUVOVACHO E1G6-
dv ¢ dvadikd aptduod, Tpokvmtel 1 Yvoot) akolovbia 0,1,2,3,4... KA.
[pdypart yio dvo g166d0vg, oty TpmT Ypouun Palovpe 00 (dexadikd 0),
ot devtepn 01 (dekadkd 1), oty tpitn 10 (dekadikod 2) Kot 6TV TETOPTN
11 (dexadiko 3).

Av glyape tpelg e16660vg Ba Eekvovoape Palovtag oty mpmT YPOLL-

Xty

ol Rl K==J Rl I
el K= Ll B =2

un 000 (dekaducd 0), votepa 001 (dexaduod 1), 010 (dexadikod 2) k.0.K.

ApacTyproTyra

1.

Metapeite otov 1ott0m0: hitps.//scratch.mit.edu/projects/embed/19492411/ (Aoumpo-
moblov A. Zrong I'. «Bpeite ) loyikn wodny). Karookevaore yio ke wody, tov mwivaro,
alnbBeog te. Ilowa moAn kpdferor oe kabe mepintwon, Emoinbedore arov 1otéTomo v
OTOVTNON GOG.

DYAAO EPTAXIAY: ®F BOII 2.1.4 AOIIKEX IIYAEY (http://goo.gl/abYUeA)
Epwrtijoeis

L.
2.

Avapépete TIC Paoikéc LOVAdEG amd TG 0T0iEG OmMOTEAEITOL £VO, VTOAOYIGTIKO GUGTNLA.

[Toteg povadeg Tov VIOLOYIOTH SLOGVLVIEOVY KO TL LETOPEPOVY 0) O S1AOPOUOC dedOpE-
vav, B)o diddpopog dievbivoewv, v) o diddpopog eAEYyoL;

3. Trovopdfovpe Loyikn TpoTaon, Aoyikn LeTafAntn, Aoy otabepd;

. Ovopdote 116 Paocikég hoykég mpaets. [10te kabepia amd avtég &yt oAnbég anotédeopa;
. oo givan to anotéreopa g npdéng 1+1 a) oto dekadikd cvotnua apibunong, f) om

dvadn apBuntiky, y) ot dvadikn Aoyky;

. oV ypnoionotovvtal ot Aoyikég TOAEG;
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7. Zyedidote to oOpPodra tov Aoyikdv moimv: AND, OR, NOT, NAND, NOR, XOR. T
TOLEG TIHES €000V, Kabepio amd avTég TIc ToAEG, divel 1 otnv 66006 g

8. Tlooec ypappég kot moceg oThAES Ba Exel o mivakag adndetog pag Toang OR tpidv e1606-
dwv;

BIBAIOI'PA®DIA - ANAPOPEX

Y1depidng, A., Twhovpne. K., Mamoddémovriog. A., Xtabomovrog. K.
(2001). Baowcés Apyés Ynpiaxns Teyvoloyiog, Iadaywywo Ivoti-
T0070, ABMva Pwotddevtpo: http://goo.gl/vdtTYO KEO 3.1, 3.2.1,
3.2.3,10.1, 13.2 (ceh. 133)

Baplaxag I, [Taoyoc L., Toehéykag I1. 2royeio Hiextpovikng. lloadaywywo Ivetitodto, Abrva,
dwtodevtpo: http://goo.gl/rqyCO9u KEO 8.2, [TpofAquata ok 230- 234

Ap. N. Aonuaxng, I'. Movotdxag, Ap. I1. Harnayéwpyas. Preraxa Hiextpovike — Pifiio epyo-
arnpiov Madaywywo Ivetitovro, Adva, Pwotddevipo : http://goo.gl/cNDGAi (EPTAXT.
AZK. 1)

Moroxovotavtivov, ', Toavdkac, I1., Kolvpng, N., Mavovconoviov, A., Matldakog, I1. Te-
xvoloyia Yroloyotikawv Zvotqudtwv & Aeitovpyiks Lvotquora, Todayoyikd Ivetitovto,
ABnva, Potddevrpo:http://goo.gl/6f6bRx KED 3.1 5.1

ITHTEX- YAIKO I'lA EINIIIAEON MEAETH:

> DoT66eVTPOo: AL0OPUCTIKY TOLOVGINCT) TOV CNUAVTIK®V oToOUdY £EMENG TOL LAIKOD
€vOGC VTTOAOYIOTIKOV cuoTipatog http://goo.gl/AaF1xx http://goo.gl/RZpsRO

> Oot6devTpo: EQappoyn €KOVIKNG TPy UOTIKOTITOS TOL TPOCOUOIDOVEL EVa TPIGOLACTO-
T0 €1KOVIKO povoeio http://goo.gl/nJLRPc

> O®TO06evVTPO: XPOVOYPOLLUT TOV GTOYEVEL GTIV OVOCKOTNGN TMV GTHAVIIKOTEPOV 0TA6-
LdV 6TV 16Topla TV VToA0YIoTOV http://goo.gl/7ykiiB

> Computer History Museum (1401 N Shoreline Blvd. Mountain View, CA 94043) At
adpaotikn mapovsiaotn: Xpovoroyikr eEEMEN cvokevdv, totoptoypappn http://www.
computerhistory.org/timeline/

> APOPO: (oyyhicd) http://ethw.org/Transistors_and the Computer Revolution

> On line YoAoy1oTIG AOYIK®OV EKQPAUGEDV
http://www.ambrsoft.com/MathCalc/LogicCalc/LogicOperations.htm

> Dutodevipo: Enideitn andov Kok, dwoxontdv yio AND:
http://goo.gl/RZXiKT, yio. OR: http://goo.gl/qrGzpH

> AOYIGUIKO Y10 TPOGOLOIMGT KOTOGKEVTS OTAOD KUKAMUATOS SI0KOTTOV:

http://phet.colorado.edu/en/simulation/circuit-construction-kit-de
> Koatookevn] amhod kukAmpatog dtakortmv Odnyieg yio to epyactipo - M. KateBaivne-

[Maven. Kpntng http://users.ics.forth.gr/~kateveni/120/11{/1ab00_switches.html
> Aoyiég Xovaptioelg oto EXCEL (Zvvontiky Oewpiar) - TEI Idtpoag
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http://www.de.teipat.gr/pages/pliroforiki_erg/Logikes synartiseis.pdf

> "Bpeite ) Aoy oA Aounporoviov Avaoctacio [TE20, Xmong [empyog ITE20
https://scratch.mit.edu/projects/embed/19492411/
> On-linelTawyvidt- GatesofLogic http://www.1001paixnidia.gr/paixnidia/Gates+Of+Logic

> Koartaokevi/enolndsvon mivoxa aAndeag: http:/calculator.tutorvista.com/math/582/
boolean-algebra-calculator.html, http://www.ambrsoft.com/MathCalc/LogicCalc/
LogicalExpression.htm

> Koataokevn kukhopdtov Aoy. moAov. Epsovntikn epyacic lov EITAA Iooavvivev.
Y7ev0. kabnyntéc: A. NikoAov, A. Xidvog http://1epal-ioann.ioa.sch.gr/joom/index.php/
project-a/115-logical-gates

> Aoyopikd mpocopoinong kokAopdtov  http://www.cburch.com/logisim/el/index.html
http://www.neuroproductions.be/logic-lab/) http://logic.ly/demo
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11. Aoywkéd Kvkrhopota

~

X1oy01
Metd v pelémn Tov kepalaiov Ba gicat ikavogm va
v TEPLYPAQELS TIG EMUEPOVG AOYIKEG TTPAEELS TTOL EKTEAOVVTOL GE VAL GLVIVAGTIKO KOKA®LOL
v ovoyvepilelg m AoyiK) GLUVAPTNGT TOL VAOTIOLEL VO GUVOVOGTIKG KOKA®LLOL
v oyedtalelg Kot vo, KaTaokeLAlelg cuvouaoTIKO KUKAMO ToVv VAOTOEL OpIopévn AOY. GL-
vaptnon
v ypnotpomoteis tig 110t teg ¢ dAyefpag Boole yio va andomomoeic pio Aoyikn EKppaon
v TEPLYPAPELS TN AetTovpyio Aoy. KUKAMUATOC Ue Tivako aAndeLog
v €pappolelg TponyouEVES YVACELS Y10 VOL TEPLYPAYELG TAPMS KUKAMLATO 0BpOLoTOV
v Suakpivelg ™ AEITovpyIKT] dloQopd HETAED GLVOVACTIKOV Kl 0KOAOLBLOKOD KUKADUOTOG
v dukpivelg éva cuvdLaoTikd omd £ve aKoAoLBIKO KOKAMMUO 0O TN GYNUATIKY TOV OVeL-
nopaoToon
v Suakpivelg €va chyypovo amd £vo, aoVYYPOVo 0KOAOLOLOKO KOKAMLL
v KOTOVOEIG TV avaykn "amopvnuovevuonc" TAnpopopiog o€ KOKAMLLOL.
v avoyvepilelg to poro tov flip-flops oty KoTacKeLr pvnudv
v taé&vopeic ta flip-flops pe kptrnpio 1o mote aArdlovv KaTdoToon
v ypnotpomoteig flip-flops yia va Kotaokevdoelg éva omho KOKA®p amaplfunt

Baowkn opoloyia: cuvdvaoTikd KukAdpaTa, Nadpototig, TAnpng adpolotng, akolovdio-
KO KUKADLOTA, GOYYPOVO aKOAOLOLOKA, achyypove akolovbiokd, flip-flop, amaptOpuntmg

Ewayoy: O oyedacpdg cuoTaTiK@v Tov YAIKOD TV YTOAOYIGTOV TOV TPOKELTAL VO,
KUKAOQOPNGOLY TNV aryopd, YiveTal ommd opddeg EmayyeLoTidv Tov epydlovtal e peyaleg
etaipieg. Oa Khvovpe €M TO TPAOTO PrHa TOL Ekavay Katd TV BaciKn TOVG EKTAIdELOT|, OAOL
ot Kotaglopévorl oxedaotég VAKoD: Ba cuvdvdcovie Aoyikég TOAEG Y100 VO OYEJIAGOVE KL-
KADULOTO TTOV DAOTOLOVV OTAEG TPOUKTIKEG EPUPUOYEG KOl Bo TePLYpAWOLLLE, LLE APKETA «KOLWO»
TPOTO TN AeLToVPYia TOVG (OYNHUATIKY OVOTOPAGTACT), GUVAPTNOT, V. oA 0gL0G). o dovpe g
TOPAOEYHOTO KUKADIOTA TaOpoloTh Kot TApovg afpotot.

21 ovvéyela Bo yvopicovpe To NAEKTPOVIKA KEiva oToLyEld TOV KAVOUVY TOV VTOAOYIOTN
oG KOO va «Bopdton kot o¢ Topddstya xpriong Tovg Ba meptypdyovpie évav amoaptOunt.
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11.1 ZovoveoTikd KVKAOPATO

Ot ToAOTAOKEG AELTOVPYIEG TTOV VAOTOLOVV TO, KUKAMLOTO, TOV DIOAOYIOTN TEAMKE dev givat
Topd cuvdvacpol Loyikav npdéewv. ETotl Kot To KUKAOUOTO TOV YPNCILOTOI0VVTOL Y10 VOL VAO-
momBovv oTEG 01 TOADTAOKEG A1Tovpyieg dev €ivar Tapd cuvdVOCHOT AoYIK®V TUAMY. Mo, pe-
YOAN KoTnyopia TETOImV KUKAOUAT®V, To. 6UVOLEGTIKG KuKA®pata (combinational circuits)
&xouv ta ENG YOPUKTIPLOTIKEL:

- VTapyEL Evag oplBrog 1603mV, £6TM N KoL £VOG OPOHOS  A—» ‘_»A'
e£odwv, ot m. B—> —> B’
e 0 ; . . ) c SYNAIASMOS .
- 1 ££0806¢ ToVg G KADE YPOVIKN oTIypN, eEopTaTaL povo  C T oo oy T
amod TG TIHES TAONG 0TIS E16OB0VG TOVG, TNV 01 Ypovi- B
, , n—> —>m
KN oTiypn .

Ortov €vo ouvdLaGTIKO KOKA®LL £XEL N €1I6O60VG Kot m

€€0d0ovg, T0TE Y10 K6Og Evav amd Tovg 2" dLVATOVS GLVIVAGHOVS EIGOIWY VITAPYEL EVOG Ko
novov €vag duvatdc cuvOLASHOC EE00mV

- d&V YPNOYOTOI0VV KOVEVOS EIO0VG «UVIUI. € GUYKEKPILEVT] XPOVIKT] OTLYUN|, TOMOTEPEG
TYES E1000MV, OgV EYOLV Kapio amoldTmg nidpaon.

petad 1663wV kat E60mV VTLAPYEL Eva GUVOLO AOYIKMY TUAMY TTOV VoL KATAAANAL GUV-
dedepéveg petald tovg. Ot mhdeg pumopei va. €ivol 0TooVINTOTE TOTOL UAAR OTOGEIKVVETAL
o1t givan duvarth n viomoinon pe povo NAND kot NOR. I't” avtd avtéc ot mhreg Aéyovtat
KOl «OIKOVUEVIKES (universal) mOAec Ko 081 YOVV G€ OmAOVGTEPD, KUKADUOTOL.

H Aettovpyio €vog GUVILAGTIKOD KUKADUATOG UTOPEL VO TEPLYPOPEL LLE TPELS TPOTOVG

log TpémoG: oynuatikn avarapdotoon 6mov anelikovilovtal ot TOAEG pe Ta cOUPOAE TOLG,
01 100VVIEGELS LETAED TOVG Kot UGTKE 01 160601 Kol 01 ££0001.

Y.

D— o

20 TPOTOG: AOYIKY) GUVAPTNGT ONA. AOYIKT) EKQPOOT TOV GUVOEEL TIG E16030VG e TIC £EO-
d0VG TOV KUKADUOTOG ametkoviCovTag Tig AoYIKES TPaEels mov Yivoviol 6° auTo.

Mo to KhKAmpa Tov TpoNyoLHEVOL GYIATOG IOV £XEL £16000V¢ A,B kot C 1 Aoyikn cuvdp-
™mon etvar:
Q= (A*B)’*(A+B)’*C 1 a&lonmoidvrag ta Bewp. De Morgan
=(A’+B’) *A’*B’*C 1] pe empuepiotikn 1010tnto
=A’*A’*B’*C+B’ *A’*B’+C
=A’*B’*C+A’*B’C
=A’*B’C
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3og Tpémoc: mivakag aAnBelag 6mov Poivovtol ot TIEG TV 03V
TOL KVKAONOTOG (60® TG Q) Yo KABE GUVOLAGHO TOV EIGOIMV.

Av éyovpe o oo TIG TPELG OLUPOPETIKEG TEPLYPUPES, UTOPOVUE VO
OLUTEPEVOLLLE TN LOPOT TV GAL®V dvo.

'—"—"—"—‘OOOO>
el = =l =1 =] vs]

=l = =l =l @)

ol|lo|o|lo|lo|lo|I~ oI

Haopaderypo 1:

[Ma 10 Simhavd KOKA®UA, YPAYTE T1 AOYIKT GL-
VApTNoN Tov AVTO VAOTOET KOl KATOOKEVLAOTE TOV
nivoko oAn0etog.

Awkpivovpe 6to oynpo Tpio «eminedoy TUAMV:

Ye k40 eminedo, Eexvavtag amd To 10 aprotepd eninedo, evromilovjie moieg givon ot gicodot
TOV TOADV, TL TPAEN Kavel N k6Oe TOAN kot cvpmepaivovpe oo Ba etvor 1 €Eodoc.
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"Eyovtag topa ) Hopen TG cuvapTnong mov meptypdpel Ty 6050 TOV KUKADUOTOG, UTo-
POVLE Yo KGOE cLVOVOGHO €603V ONA. Yo KaBe ypap Tov mivaka oaAndeiog, va vroloyi-
OOVLLE TNV TN TG €£660V.

F= xey+(y'-z)" = 0.0+(0"-0)'=0+(1.0)"=0+0"=0+1=1
F= xey+(y'-z)" = 0-0+(0"-1)'=0+(1.1)"=0+1"=0+0=0
F=x-y+(y'-z)" = 0-1+(1'-0)'=0+(0-0)'=0+0"=0+1=1
F= xey+(y'-z)' = 0-1+(1"-1)'=0+(0-1)"'=0+0"=0+1=1

F= xey+(y'=2)’ = 1.0+(0’-0)'=0+(1-0)’'=0+0"=0+1=1
F= xey+(y'=2)’ = 1.0+(0’-1)’'=0+(1-1)’=0+1'=0+0=0
F= xay+(y'+2)" = 1-1+(1"-0)'=1+(0-0)'=1+0"=1+1=1

Sl L === =1
N = I = =1
HIOIR|IO(R|O|R|O|N
IR =

F=x-yi{y’-2z)’' = 1-14(1’-1)'=1+(0-1)’=1+0"=1+1=1

Mopadevypa 2:

Oo oyediicovpe KOKA®UO TTOV GLYKpivel dvo bits ard Tig £16650V¢ ToV A
ko B ko av avtd etvan ioa divel otny €€o0do 1, adlidg diver 0.

Amd To dgdopéva etvar edkolo va mape otov mivaka aAinbetac. Toa bits
£YOVLE OTNV TPMTN KOL GTNV TEAELTOIO VPO TOV TTivaka dpa ekel 1) £E000¢
etvan 1.

e ==
—|o|—|o|W

==l e

A@ov KoTookevAcovE TOV TTivaka oAnBetag akoAovBolue v e&ng pébodo:

Mo kdBe povada oty othAn €650V TOL TvaKa, YPAPOLLE Evav OPO GLVAPTNONG TOV TEPIE-
¥eL OAEG TIG €10000VC evmpéves pe mpdén AND. Av otny avticTtoym ypapun, n T Hog L6630
gtvat undév, 6Tov 6po TG GLVAPTNONG TTOL YPAWULE OO ¥PNGLOTOIGOVIE TO AVTIGTPOPO TNG
€16000v. Ot 6pot evdvovtat peta&d toug pe OR.

Apa €dd aQov VIAPYOLY dVO HOVASESG GTN GTAAN €E0J0V, YPAPOVLLE UPYIKE GTT) GLVAPTNON
dvo dpovg

Q=A*B+ A°B

Opwg oy 11 ypapun éxovpe A=0 kot B=0 omdte otov 1o 6po mov ypdyape o xpnoylo-
TOU|COVLE TO OVTIGTPOPa TV A, B.

Q=A’B'+ A*B
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ATO T LOPOT] TG GLVAPTNONG TPOKVMTEL 1] GYNHATIKY OVOTOPAGTOCT) TOV KUKADLOTOC.

Oa oyedidoovpe 610 1o eninedo Tig Vo TOAEG _D,_“
NOT nov Ho ypelactodpe 6TV VAOTOINGT TOV d
lov 6pov, 610 devTEPO TIg OVO TOAEG AND, o
Yo k60 6po Kot oTo Tpito eminedo Ho evdoovpe
T0. Svo empPEPOLS anoteAéopata pe pa ToAn OR.

A+ BeB

A

n

ApacTypiotyra:
1. Xpnowonoidvrog éva amo ta. AOYIoUIKG. TPOTOUOIWENG:

http://'www.cburch.com/logisim/el/index.html, http://'www.neuroproductions.be/logic-lab/,
http://www.electronicecircuits.com/download/software/mmlogic14.zip,
http://sontrak.com/ kataokevdote To KOKAWUA TOV TapadeiyuoTos 2 kai AEYETe Tov Tvaka
a/nBeiag Tov.

DPYAANO EPTAXIAY: PE BOII 2.2.1 YYNAYAYXTIKA KYKAQMATA (http://goo.gl/v3F208)
11.2 HpuwoOporotig — Iipng abporstig

H npdcBeon dHo dvadikadv yneiov dni. dvo apBuov tov evog bit etval oiyovpa pio ToAH
amA] aAAG Kot TOVTOYPOVE TOAD oNHavTiKy aptBuntikn tpaén yati oe avth Pacilovton apke-
T€G AAeg Aertovpyieg. H mpdcbeomn avtr| Exel téo0epa SLUVOTH AMOTEAEGLATAL

B%0=0

-1 ITIGTPELG IPWIEG MEPUTTWOELG TO anotédeopa tng abpoiong eivar évagaplBuogtou evog bit

1+0=1
ItnvTétaptn nepintwon to anotéAeopa sivat aptBuog pe Suo bits. TOTE, To MPWTO and aplotepd
141=10 «— ; : : iz ; : -
(mou Aéyetaikat «muo onpavtiko» / most significant) Yndio tou anoteAéopartoc, ovopaletat
l Kpatouuevo (carry).

Kpatoluevo/carry

Kotd ™ dwdwacio e =
™G «KGETO» TPdShHeoNg 1+1=10, «unbiv xar éva xpatoduevor
010 OgKkadIKO CVOTNUO B
apibunone, Eépovpe Ot ’ —
UTOpEL Vo TPOKVYEL KPOL- \
TOUUEVO TO OTOI0 GLVL-
noloyilovpe 610 ETOLEVO
otGd0 ¢ TpOoBeoTC.
To 810 k@vovpe Kot otV
npdcbeon dvadIKGOY TOL
amotelovVTOL o TEPLO-
od1epa TOL £VOC bits.

| 1+1=1 0, apunbEv KoL Eva KpaToUpEvOR
! — |
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IMa v mpdcbeon dvo bits (éotm A kot B) ypnopomoodpe cov- 5 ., s
dvaoTikd KiKAmpo Tov Aéyetarl nuiadporstiic (half adder). To «b- _ieecwnicll
KAopo Ba tpénel va divel otny 6000 éva bit yio o dBpoiopa (S) Kot ’ ¢
éva bit yio v nepintwon mov npokvmTel kpatovpevo (C).

INa va mpocbécovpe 2 bits pali pe mbavd kpatovpevo (fotw o5 — e

D, E, F) ypewaldpoote éva Aiyo mo moAOTAOKO KOKAMUE, TOV TAM]- € ~  aBpowris
pn oBporoti| (full adder) mov divel mdd otny €060 €val bit yuo to
aBpotopa (S) kot éva bit yua véo kpatovpevo (C).

To 6vopa Tov NUBPOLOTH TPOEPYETUL OO TO YEYOVOG OTL dVO KUKAMUATO Nafpoiotdv
UTopovV va. GuVOLACTOVV KATAAANAN ®GTE Vo, VAoTomBel £vag TAnpng abpolotic.

XNV TPOTYOVLEVT] EVOTNTO EI00IE TG KUTACKEVALOVIE GUVIVAGTIKG KUKADUOTO KOl TTMG
TEPLYPAPOLLE TN AgtTovpyio Tovg. Me Bdon ta mapadelypata mov d6Onkav ekel, Ba oyedidote
T KUKAOROTO, Nafpototh Kot TApovs abpoloth, Ba ypayeTe TG GUVAPTNGEIG TOV GUOYETI-
Couv Tig €£600V¢ Le TIG £16000VG TOVG Kol Bo KATUGKEVAGETE TOVG OVTIGTOLYOVG TIVOKES OAT)-
Betag. o kabodnynon deite To OALO epyaciog:

®E_BOII 2.2.2 KYKA_AOPOISTQN (http://goo.gl/iPiKFM)

11.3 Akorov010Kd KVKAOpOTO

Qg topa peletnoope Topadelyloto AOYIKOV KUKAOUATOV TOV AmOTEAOVVTOL OO AOYIKES
TOAEG KOl TOV O TILEG TOV E1GO3MV TOVG (VYNAY/ YaunAn téon 1 oAlmg, 1/0), og kabe ypovikn
oTIyUN, ennpedlovy TI¢ TYES oL eppaviloval oTic €£000VG ToVG, LOVO TNV i510 ¥POVIKH OTLYL.
Aev mailer kavévo polo pe ol GEPE EQAPUOSTNKOY 01 €i60001 0ALG 0VTE KOl 1] KOTAOTAON
TOV KUKAMUOTOS TPV EQPOPUOCGTOVV. AVTA TaL AOYIKO KUKAMUATO TO. OVOUAGOUE GUVOVOGTIKG
(combinational) Aoyikd KukAdHOTO.

Opomg n ypoviky oepd (akorovdia) Tamv yeyovotwv ivol ToAAEG Popéc KaBoploTikng onua-
olog Ko Tpémet va AneOet vdym 670 GYESIAGUO TOL YNELoKoL KVKAGROTOC. [ va yivel cagng
N ovaykn vy, og SovpE TS uropet vo AvBel Eva omhd TpOPAN L

‘Eotw 611 ypetdletar va oyedliconpe Ynolokd GOGTNLO TO OT0I0 VO, EMTPENEL TNV EKKIVIION
NG UNYOVHAS TOL OVTOKIVATOL HOVOV EPOGOV 0 0d1yO¢ kabioel Kot déaet v (dvn acpodeiog
Tov koBicpatodg tov. Evvoeital 6Tt 0 KATOUOKEVOGTNHG TOL VTOKIVITOV £YEL TOTODETHGEL TOVG
avTioTolyovg contipes-010KonTeG 610 KABoUa Kot ot (VN Tov 06MY0D. ApyiKd Hag Qai-
veton 0Tt pia oA AND iomg vo ftav apket yio vo Avcovpe to Tpofinuo. Tote n unyovy Oa
Eekvoboe e v TpoimdBeot) 6Tt 0 0dnyos eivar kabiopévog KAL (AND) 1 (v depévn. Aev
KOAOTTOUHE OU®G £TCL TNV TEPIMTMOGT TOL 0 0ONYOG, av "evoyieitar" and ) {dvn aoeoleiag,
epapurolel To Yvmotd téyvacua: va 6éoel T {Ovn 610 Kabiopa Kot petd va koabicel mive ¢
avt «Eeyehdvtagy Tov e1dtkd BoppnTh TPOEBOTOINGTC TOV PEPOVV TA TEPIC-
odtepa oOyypova avtokivito. BAémovpe Aowmdv 0T1 10 KhKAmpa mov Bo oye-
dacBel Ba mpénel va eivan o Bom va mapakorovdel v ypoviky aAiniovyio
TV YEYOVOT®OV: 0 0dNy0g Kabetal kat votepa 1 {dvn Tpocdévetar Gote va
epapuolovtat ot Kavoveg aoPALELOG.
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Civetar eavepd OTL T0, GLVIVACTIKG KUKADUATO, OEV €fval apKETE Y10 VoL Pag ADGOVV £val
tétoto TpoPAnpa. ‘Eva Bacikd otoryeio mov pog Asimet givor ekeivo g pviung. Agv €yovue
padetl va oyedrafovpe KuokAmpoto to omoio vo propovv va "Bopodvion” kdmolo tponyoduevn
Kataotaon (0mwg ypeldodnke oty mepinTwon Tov TPoPAUATOG Tov HOAG ovapépape). To
KUKADUOTO TTOV KOADTTOUY vt TV ovaykn Aéyovtol akoAovOiekd (sequential).

To akoAovBlokd KuKAGOUATO EKTOC 0d LOYIKEG TOAEG TEPIALOUPAVOLY KO EMITAEOV GTOLYE LD,
uwviung (Svadikd kottapa), 6mov pmopel va arobnkevtei £va Aoywo 01 1. H é£086¢ Tovg e&ap-
TATOL TOGO OO TIG EIGOS0VG TOV GVGTALOTOG OGO KOl 0O TV amoBNKEVEVT TYL OTA GTOLYEla
pvaune. H amobnkevpévn Ty 1ov otoyygiov pviung eivat pe t oepd g cuvapTnon tomv
nponyobuevav g106dwv. 'Etot ot £€0d0t Twv axolovBiakdv kKukAopdtev egoptmvol oyl povo
amo TIC TOPVEG OALG Ko ad TG TPONYOUUEVES EIGOO0VC.

Eicodog

. = - Eiodocs
|:> S oveuueTiKG > .

Koki.ope

*

Trovzsia
MNwijps
‘Eva axolovBioxd KOKA®O PTOPEL V. YopoKTnpl- Tvaguiehog
7 4 /4 7 Sl Lo
otel oOyypovo (synchronous) otav 1n poppoyn TV |

€1600mV TOV, 1| EKTEAECT] TMV OLAPOPMOV AEITOVPYIDV M
Ko Mym g €060V tov yivetan oe kabopiopéveg —
ypovikég otrypéc. O KaBopiopds TV YPOVIK®V GTIYUOY
yivetal pe T ypnom evog moipon poroylov(clock pulse), dnwg avtdg TOL SITANVOD GYNUOTOC:
O TOALOG POAOYIOD SLOVEUETOL TTAVTOD GTO GVGTNLL KOL YPTGLLOTOLEITAL £TGL DOTE T GTOL-
yetor pvnung va emnpedaovior amd TG £16000VG TOVG HOVO TIS OTLYUES TOL (OAvVOLY avTOl Ot
ool poAoy100.
2ta acvyypova (asynchronous) akolovbiokd kukAmpato, ot d1dpopeg Aettovpyieg de yivo-
Vil 6€ TPoKaBOPIoUEVEC XPOVIKES OTIYHES (OEV VITAPYEL TOAUOG POLOYIOV), GAAL EKTEAOVVTOL
og kG0e ypovikn oTiyun avaioya pe ) cepd mov aAkalovv ot gicodot.

11.4 Flip-Flops

H ovumepipopd evog aocvyypovov akorovdiokol 3¢ KBOE YPOVIKE aTWILA, Ol SUABIKAS
KUKA®UATOC EE0PTATOL OO T GEPA LE TNV OT0i0, ok~ TANPodoplEC TTou Eivat aroBnKeu-
Aagovv ot gicodot. Ta otoygeio pvApNG €8, EVOLAOYL- | 1évec ota oToteto pvApNG evoc ako-
K€G MOLEG MOV TPOoKAOVV KauoTépnon diddoong oTa AouBLakol KUKAWUATOG, armoTeAoUV
onpoto mov Swadidovtar péca an’ avTéc. ZTnv Tpadn, TNV «KoTdoTacn» tou (“state”).
éva aoVYYPOovo akoAovdiakd KOKAMLLO, LITOPOVLLE VO TO
dovpe oav ouvdLaoTIKO KOKA®UA e avadpaot (feedback) mov Opwg kdmoleg popéc pmopel va,
nopovcldlel aotdbeln YeYovOS TOV TPOKAAEL LEYAAN TPOPANLATO GTOVG GYESIOTEC.
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Ye éva oOyypovo akohovblakd KoKAmp, ekel SnAadn 6mov ypnoipomoleiton TaAUOG poAo-
Y100 Yo va ouyypovifovtat ot Aettovpyieg, Ta ototyeio pviung Aéyovtat flip- flops. To flip-flop
YPNOWOTOEITOL MG KOTTOPO VUG Yol lvon éva KOKAwpo mov propel va dwotnpn el o€ pio
KOTAoTAO £00G OTOV KATO10 KATAAANAO onpa £16000V 10 Kével va aAldEel katdotaor (omobn-
kevon 1 bit mAnpogopiag).

Ta flip-flops £xovv cuvnBwg dvo e£ddovg, Lo yio TV T Tov bit Tov givar amobnkevpévo
LEGO TOVG KOL LLOL Y10l TO GUUAAP®UE TOVG. Avadikég TAnpopopieg pmopodv va pumovy oto flip-
flop pe d1apopovg TpdTOVG Kt £Ta1 Exovpe Srdpopovg Tumovg flip-flop.

To RS flip-flop
To Poowo flip-flop ovopdaletrar RS (Reset-Set), eivar éva acvyypovo akorovdiokd KHKAmpo
KoL KoTaokevaletat and dvo moieg NOR O6mme paivetol 6To oynpo.:

R Q S|IR|Q| Napatnprosig
1|]0|1]0
0|{0|1]|0 [ Methand S=1, R=0
0|]1]0]|1
5 0|0|0 |1 | Metdand S=0, R=1
S Q 1|1|0]|0

Nivaxag akiBewac Baowod flip-flop

"Eyet dvo €£660v¢ Q kot Q’ (cuumiipopa g Q) Kot dvo 166d0vg S (set, 06on) kot R (reset,
enovaeopd). Otav Q=1 ka1 Q’=0 Aéue 611 Eovpe KaTaoTaon B6ng (set) evd otav Q=0 Kot
Q’=I1 éyovpe Kataotacn pndeviopo? (clear).

Nw¢ oupnepipépetat to RS flip-flop;

JTNV KOWVOVLKN Tou Aettoupyia oL SUo elcodol Tou mapapévouv 0 EKTOG AV TIPETIEL VOL UETA-
BAnBel n kataotaon Tou. Mo va To pEPOUE OE KATAOTOON ...

0 Béonc (Q=1, Q'=0), Ba mpémel va epapudcoupe £va otyptaio S=1 pe R=0

O undeviouov (Q=0, Q'=1), edapuolouue otypiaio R=1 pe S=0

JTnv nepintwon nmou edpappootel tautoypova 1 otig l0d8oug R kat S, To flip-flop odnyei-
TaL 0€ AmpoadLopLoTn Katdotaon n onola Ba mpémel va amopevyeTal.

Yndpyoov opmg kot dArotl Tomot flip-flops mov 6€xoval o€ o amd TG Vo LGOS0V TOVG
oo poroyov (ck) omodte givonr ovyypova kukAodpata. Térow eivan ta JK, D (Delay) xor T
(Trigger) flip-flops. v viomoinon cVyyPoOveY aKOAOVOIOK®Y KUKAOUATMV YP1GILOTO100-
vtot kupiog o D kot T. Ta JK kot a0 T Tt suvavtdpe oty viomoinon omaplOpntov ooy
Omm¢ Ba SOVLE KAl OTNV EMOUEVY EVOTITA.

Zta axdrovba oxfuata, Q eivor n mapovoo katdotacn (Tn xpovikh otiyun t ) kor Q . M
EMOLEVT KOTAOTOON (TN OTIYUN t ) TOV GTUEIDVETAL LETE TNV EQUPLOYT TOALOD POAOYLOD.

n+l

[133]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

Qa| O] Qo Max oupnspupéperan to D flip-flop;
I 0j0| ©
D Qr—1lo 1] 1 Mevadépel pe kaBuotépnon, éva bit anéd v
ck Y 110 0 gloobo D oy £€obo Q. H peradopd yiveral
C
t J o I | pohg edappootel nakuds poloyiod.
—= Mg ovpnspupéperar to T flip-flop;
T Q } [Qn| T/ Qmi |

. I . { ANle wardotaon xdBe popd mou Epxerar
- — nalpds poloyiod eddoov oty eloobo T

=1 urdpyes n T 1.

®YAAO EPTAZIAS: OE_BOIT 2.2.4 AKOAOYOIAKA (http://g00.gl/VRIEC7)

11.5 AnaprOuntiig

I'vopicape to flip-flop w¢ Pacicy povada pviung. H pviun RAM tov vrodoyiorr, 6mov
amofnkevovTat ot evToléc Kot To SESOUEVA KOTE TNV EKTELECT] TV TPOYPULUATOV KOL Ol KOTO-
yopntég e Kevepikng Movadag Eneéepyaciog anoterovviar omod flip-flops.

Opwg, to flip-flops €xovv kot pio GAAN Pacwkn epappoyn: givarl to Pacikd ototyeio and
10 omoio amoteleitar kabe amaplOunc (1 petpnTig/ counter). [Ipdxettar yio to akoAoLOLOKO
KOKA®O TOL TOPAYEL puo, Tpodioyeypappévn akoiovdio e£6dwv (Letpdet pa oelpd drakprtav
TIH@V) 6tV epappoloviol Toipoi oty €16006 Tov. Ot TOAUOL £1GOS0V TPOEPYOVTOL EiTE OO
poAOL gite amd GAAN e€mTepkn YN o€ {00 1 aKovovioTa xpovikd daotrpato. H akoiovdio
e£6dwv pmopet va givor 1 Svadikn oelpd PETPNoNG 1 Kamolo GAAN oepd. ‘Etot o amaptBuntic
UTOPEL VoL LETPA XPOVO OAAG KOl KATAOTAGELG 1] YEYOVOTO.

310V VIOAOYIOTH HOG O omoplOun-

6 : i
, . , . . Efoob

™G UETPA TO YPOVO EKTEAEONG EVOG p“,‘;::\:{’:., ) Q 5 Q i 0
npoypdupatoc. I'evikd oe 10K 4E

l? 'Y PULLLLOTOS ; s \VT](R % B B
KOKhopo pmopel vo KOvel LETPNOELS - ;

Q2
ILsSB

1oL oyetilovTol e TNV E0MTEPIKN KO-
TdoToom AeTovpyiog ToV KUKAMUOTOS
1N pe eEOTepKd YeYovoTo oV T0 KUKA®MO emebepydletal, Omme yio Topddetypa, TOc0 QVTOKi-
VNTa TEPVOVV OO £VaL OPOLO LG dLOCTAVPMOTS, 0G0 SLUPKEL 0 POTEWVOG GTHATOdOTNC. Mo
YPNOUN EPAPLOYN TOV EIVOL KO 1] OLOEPEST GLYVOTNTOG.

23
MSB

H amlovotepn nepintwon givor 0 dvadikds amap@untic mov otav amoteieiton omd n flip-
flops mapdyel £€€0d0o pe n bits dpa petpd and to 0 g 2°-1 kot Eavapyiletl and to 0.

O «1pipmrogy dvadikoc amapiBuntmg oe viomoinon tov pe tpia JK flip-flops, ¢aiveton oto
Topomave oynua Kot petpdet amd 000 (dekadikd 0) og 111 (dexadikd 7).
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ApacTyprotyres

1.

Evag tetpdumitog ovodikog omaptOuntig kataypapel wgs Evoertn to 12. Iloia dvodikd yi-
plo. gupaviCovior oty Codo tov, EmalnOsbore v amavinon oog tomobetaviag ta yi-
plo. wov Pprikote oto dwadpaoctikd animation: «Avad. amopiBuntng oe Scratchy https://
scratch.mit.edu/projects/13459394/

Merofeite oro on-line test otovg amoprOuntés . 1. Aumarloyiov [IE17.08 http://users.sch.
gr/jabatzo/files/vliko/e-test/mY-etest/ 3 _.html xor ooumdnpocre v Tpity kor tétoptn
aoknon.

®YANO EPTAZIAS: E _BOII 2.2.5 _AIIAPIOMHTHE (htip://goo.gl/0Mwqil)

Eporioeg

1.

® =N

10.
11.
12.
13.

Xapakmpiote cwotég (X) 1 davBacuéveg (A) Tic axdlovbeg TPOTAGELS Y10 T0 GLUVIVA-
OTIKO KUKAMLOLTOL:.

® Otav éva cuVOLOOTIKO KOKAMLLO £YEL N E1IGOO0VG, 01 SUVATOL GLVOVAGHOL TILMY TOVG
gtvar 2xn

® [0 kdBe ocLVOLAGUS E1GOdWY TOVG ExovpE HLOVO o TN oty ££000.

® H 1y g e£6d0ov Toug emnpedleTal omd TV TN Tov £lyov o1 £160d01 Tovg 6€ TPO-
MNYOVUEVT YPOVIKT GTIYUT.

Mo oo Adyo ot moheg NAND Aéyovtor «OIKOVUEVIKESY;

. Me mo1oug TpOTOVG PTOPOVLE VO TEPLYPAYOLLLE TN AEITOVPYIO EVOG GLUVIVAGTIKOD KL-

KAGONOTOG;

Tu déyetan g €icodo kat Tt divel g 6000 éva KOKA®p o) Madpototr, B) TANPoLS
afpototn;

INarti o nuoBpototig ovopdotnke €101

[Mowx givar N Pacikn dS0Popd TV 0KOAOVOLIKOY KUKAOUATOV aTd T GUVOVLAGTIKG,
Mo dtapopd £xovv Ta cVYYPOVa Amd T AcVYYPOVA 0KOAOVOLIKE KUKAMLLOTO,

[Mow 1610t 1a TV flip-flops enttpémet vo ypNOYOTOOVVTOL WG «FVASIKE KOTTAPO VI~
une»;

Avopépete Tomovg flip-flop

[eprypayre g cvpmeprpépetar a)to RS, B) to D, v) to T flip — flop.

[eprypdyte emvypappatikd ™ Aitovpyio evog anopOunt.

Mo nAextpovikd ototyeia ival o facikd cuoTatikd evog anapOunth;

[Totog ivat 0 EMdy10TOg Kot TO10G 0 PEYIOTOG apBLdg otV €000 dLAdKOD omaptOpn T
1e660pmV bits;
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12. Lvokevég eneCepyooiog Kol HETAO06NS YN PLOKOV OEOO0UEVMV

X1oy01
Metd v perétm tov keparaiov Ha gicot tkavog/m va
v KOTOVOEIG TNV avayKN Ynelomoinong onUATOV o€ S10QPOPES EQUPUOYEG
v omaplipeic Tepmtdoelg 6mov GLUPAivOVY HETATPOTEG OVAAOYIKOD G YNOLOKO GTLLOL Ko
avtioTpoga (1.). MY0c, BloAoyiKd onpoTo)
v TepLypaeelg t Aettovpyia twv A/D, D/A petotpomémv
v amoplBpeic o kuplotepa mepleyOUEVE TOVG
v &€nyeig Toug Adyovg yio Tovg omoiovg ot petatponéc A/D, D/A vrokewvtan o GOAALATO
v ovoyetilels v akpiPelo TV HETATPOTMY LE T PUctKd YOpAUKTNPIOTIKG TOV LETATPOTEDY
v avayvepilelg v kdpta yov kot 7o modem g TapudElyLOTO CUCKEVDV TOV TPAYLUTO-
nolovv D/A xatr A/D petatponég
v GUYKPIVELG YOPOKTNPIOTIKA KAPTOV 170V Kat a&loloyeig Tig SuvatdTnTéG TOVG
v TEPLYPAQELS TIG LETATPOTES ONULOTOC TTOL cupPaivovy e modem

v meptypaoeis v e£EMEN Tov modem avaioya pe Tov THTO GUVIEONC 6TO S1adIKTVO KL TV
TOAOTAO POLO T®V GUYYPOV®V GUGKEVMV

Baown opoloyia: onpa, ynoelomoinon, petatponéag A/D, petatporéog D/A, aviAivon pe-
TOTPOTED, OLOUOPPMOT), ATOdLUOPPST, modem, router

Ewayoyi: Epdcov ta dedopéva Tov TPayLaTikod KOGHOL £X0VV KOTH KOPLO AOYO ovOAo-
YIKT LOPOT, XpEGlovToL ot KaTdAANAeS NAEKTPOVIKEG dlaTdéelc Tov Ba to katoypdyouy, Ba to
petatpéyouy oe ynewkd, fo ta emeEepyactovv Kot Ba ta e&byovv oe KATAAANAN Loper| dote
Vo, Log etvat yproylo.

Aev oG eVO0QEPOVY TOGO 01 TEYVIKEG AETTOUEPELEG TETOLOV GLOKEVAOV OGO TO VO JIOTIGTM-
COVLLE TG TIG XPNOLLOTOoVUE 01 evpdTata oty Kadnuepvn pog Lot eved €yovv Kot ToAAES
omovdaieg eEEOIKEVEVEG EPUPLOYEG. Bl SOVLE Y10 TOLOVG AGYOVG VITOKEIVTOL GE GOOALOTA KoL
KAT® 06 Toleg TPobmoBEGELg 1) AiTovpyio TOVG TPOGEYYILEL IKOVOTOUTIKG TV TPAYUATIKOTN-
t0. H xdpto yov kat 1o modem, 6ty KAOGIKN TOVG LOPQT, GTOTELOVV YOPUKTNPLOTIKEG TEPL-
TTAOOEIG GLOKEVDV TOV TPOYLOTOTOLOVV LETATPOTES GNUOTOG Kol TG 0moieg Ba meptypdyovpe
Le Alyo TepLocOTEPEG AEMTOUEPELEG.

[140]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

12.1 ¥n@romoinon onpotog

Inpa AEpE T0 GUVOAO TIL®V QLGIKOD peyéBovug (e&optnuévn petafint) mov alialel oe
oyéomn pUe 1o ¥pdvo N T0 YMPO 1), [e omowdNTote GAAN petafAnt N petafAntéc (eGaptnuévn
petapanTy).

To onfpo opdiog avtioToryel oTig LETAPOAEC TG OKOVGTIKNG Tieons o€ oéomn e T0 Xpovo
KOl TPOEPYETAL OO TIS KIVIGELG TV POVINTIKOV Yopdmv. To o1pa IKOVOG AVTIGTOLEL OTIC [e-
TOfOAEG TIG POTEWOTNTAS O GYEom He dvo Ywpikég petafAntés. AAka onparta oyetiloviol pe
TOVG GEIGLOVG, TNV WTPIKT (T.Y. KopSoypaenL, EYKEGUAOYPAPN LML), TO XpnpoTiotipto (dei-
KTEG), TNV HETPNOT TNG OVEPYING K.AT.

Yy evomra 1.1 drokpivape 600 Katnyopieg onudToV:
- avoloy1ké ofjua 6mov N aveEaptnT petafAnty petafdiieton”” |w
o€ £V0L GLVEYEC SLACTILOL TILDV.

Avodloyikd ofpota maipvovpe o€ éva TANB0G TEPITTOCE®DY 0md TOV LOIKO KOGLO: £VToon
NYOL GE GUVAPTNON HE TO YPOVO, OTUOCPALPIKY| TIECT] GE GUVAPTNON HE TO VYOGS, Tieon VYpov
o€ GY£0M LE TNV OOCTACT OO TNV EMPAVELL TOV, KAT

- YNOWKoe onpo 0mov t0co N aveEdptntn 660 Kot 1 eEupTnrévn HETAPANTH UITopovV Vo

TAPOLV LOVO SLOKPLTEG TIUES.

x(n) x(n)

nmh\ 1’”H
AL

(a) ({i3]

anjua SaKpITod Ypovoo WNQLOKO aNpLo
T, [T n(x’vu) (paw,awt 611070 }un(pumo fm oL n a’vaéapmrn
- peTafANTN dev TaipveL 0ToladNmOTE TIU TAPA POVO GLYKE-
KPLUEVES TPOKAOOPIGUEVES OTABLEG TILADV.
30 Wnoromwoinon Aépe 1 HLETOTPONN EVOG OVOAOYIKOD G-

potog og ynoewkd (cuvibwg dvadikd). Tote o onpa, amd

: { [ [ [ { { { [ GUVEYNG GLVAPTNGN TOV YPOVOL HETOTPENETAL GE GEPE. Si-
I I AKPLTAOV OPLOUNTIKOV TIHOV.

-
LR

30

24 ¢ ¢ RRER "Eva avaloyicd onpa yio vo, ynetorowm0ei, Oo npénet vo
Vootel dgrypaToAnyia, KPaviien, KmoKomoinen mote
L 1 ] va yivel avtikeipevo enegepyaciog ] vo dSOGEL ypoyLn TAN-
Yngiomoinon ijyov pogopia.

Xapn 0TOVG VIOAOYIOTEG KOL TIG VEES TEYVOLOYIEG, 1 KOTAYPUPY], 1] LETATPOTI| OVOAOYLIKOV
ONUOTOG G YNOLaKO, 1) emelepyacio Kot 1 a&lomoinon onudtmv eival pia opKeTd EVKOAN VITo-
Beom Ko 68 TOAAEG TEPIMTMOELG OYETICETOL Ol LOVO e TN SIEVKOAVVOT LOiG BAAG KoL e TV id10
™mv oot To (ONg Lo,
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XapokTnploTikod mapdadetypo 1 enebepyacio fLoonUATOV TOL Y¥PNCLULOTO0HVTOL TOGO GTNV
wTpikh 660 Kat oty Proloyio KabmE TEPIEYOLY TANPOPOPIES YPOLES Y10 TN HeAETT Tadopu-
GlOAOYIKMV UNYAVICU®OV o€ Evav {ovTavd opyaviopod (Kopdtoypaenua, oEov. Topoypapia, on-
HoTo 1o Tieon Kol por| aipatog o€ ayyeia, onpato and froymukég doxiplacies aipatog K.A.IT.).

E&dAlov, og dadikaoio yneronoinong vrokewvtal Pipiia, Epya t€vMG, NYNTIKE TEKUIPLO
N Bivteo, mote va pmopovv va ovamoapoyfovv pe amodektn moldTnTa, vo peAeTnlovv Kot vo
daowbodv 6T0 YPoHVO.

Mmopeite va Teptypawete GAAEG TEPMTMGELG YNPLOTOINONG ;

12.2 Metatponeig D/A kv A/D

To ofpato TV aVAAOYIKOD LG KOGUOV amoTELOVVTOL 0t dnelpa onpeio Kot og Kabe ypo-
VIKT] GTIYLR 1] T TOVG Umopel voL amaitel amelpa deKadtkd yneio yio va teptypaeet dpa eivot
avoAoYKd. O1vmoloyIoTég oG Kot GALEG GLOKEVEG GOYYPOVIG TEYXVOLOYinG, amofnkedovy, ene-
Eepyalovtot kot eEQyouV Yn@LokG CLOTO. ZOVETMG GLYVA OTOLTEITAL 1] YNQLOTOINGT aVaAOYL-
KOV OMUATOV 1] 1] LETATPOM] YNOIKADV GE OVOAOYIKA.

‘Evo ovotnpo mov déyetol g 6000 o avodoyikn
tdom (Volts) ko ) petorpénetl oe dSvadikn AéEn (bits) Aé-

yeton petarponéoc A/D (Analog to Digital Converter, : ; d oo vov
ADO) i
avahoyied ofua _..'r ADC —. Buabud M |
:‘ .-..l \.*--é.
Zoviifog ot A/D petatpomels siva ToAOTAOKE KUKAG- — covm i | 4n

poto. ‘Evog oyetikd amhog Tomog tovg, outdc Tov dtadoyt-
K®V TPOCEYYIoEDV QAIVETUL GTO SITAAVO GYTLLCL.

Mia amd Tig KowvEg TeYVIKEG VAOTOIN GG €vOG A/D LETATPOTEN YPNGYLOTOLEL TV AVAAOYIKN
TAGOT] Y10 VO POPTIGEL EVOV EGMTEPTKO TUKVMTH Kol 6T GLVEYELD LeTpdtan 0 xpdvoc mov ypetdle-
TOL Y10 VO, OTOPOPTIOTEL KATE PUNKOG L0 E00TEPIKNG avTioTaons. O pikposneepyaotng eAEyyet
Tov apliud TV KOUKA®V pOAOYI00 TOV TEPACAV TPV ATOPOPTIGTEL 0 TUKVMTNG Kot avTdS eivart o
aplBpoc mov emotpépetal og bits poiig o ADC givon mApng.

O petatpornéac D/C Digital to Analog Converter, DAC) déystat ¢ €icodo pa dvadikn
AEEN (Dbits) ko divel oty €006 Tov avaloykd onpa (Volts).

SvabudMin ) DAC avakoyued ofjpa

[epropPdver Aoyikég TOAEG, NAEKTPOVIKODG SLOKOMTES, TEAECTIKOVG EVIGYVTEG, OVTIOTA-
oelg. Mo tumikn) dudtaén DAC éyet popor cav avt Tov Qoivetal 6Ty akOAOLOT GYNULOTIKA
OVOTOPACTOOT).
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ATuo
AVTIOTAOLWY

AoYIKES HAzkTpovikol
nuleg Saxonreg

WYngakn Avaloyikn
tigoBog Taon e£oSou
Taon avagopag
HAPAAEITMATA:

Metatponéag DAC tng MBS pe
€181k Baon-tpopodotiko, ava-
BaBuietal kot Aettoupyet Kat wg
TIPOEVLOXUTNG. Mailel OAwv Twv
elbwv ta apyeia ano 384/32 éwg
DSD kat 6€xeToL OAWV TWV ELBWV
PndLakég eloo6oug

DAC HETOTPOTENS XOU/EVIOXUTHG AKOUOTIKWY yLat va BEATLWOEL
Tov rixo og smartphone kat laptop

Ir pra mAdaxfra Arduino, ot axpoSixreg
nou fxouv dva ‘A’ pmpootd and v
erikdra roug (AD péxpt AS) propobv va
Srafdoovy avaloyixég rdoeig.

O perarponéag oro Arduino ivar 10-bit
mou onpalver éri éxeL tav Suvardrnra va
avigvesel 1,024 (210) Siaxpird avaloyind
enincéa.

Mepikol pikpoenefepyactés éyovv 8-bit
ADCs (2" =256 Siaxpird enineda) xar
uepixol éxouv 16-bit ADCs (2" = 65,535
Siakpitd enimeba).

AD pEeTOTpOTEQG OXESLACUEVOC
Va. LETOTPEMEL avaAoyLkn elcodo
stereo L/R (DVD player, iP

0 d/MP3) o bndrakr €080 Ka-
TAANAN yla evioyuth, cUoTHUA
home theater kATt pe ypappikn
TIOAROKWSIKN Slapopdwon e
puBbuo6 Setypatohniog 48 KHz

ApaocTyprotyra:

Merofeite aro Animation.: D/A pevozpomny). https://www.wisc-online.com/learn/career-
clusters/info-tech/cis6208/digital-to-analog-converters. Me Paon to mepieyouevo tov, mepi-
ypayte Tig uetafolés anuatos (DA AD) oe éva synthesizer.

DYAAO EPTAXIAXY: ®E BOII 2.3.1 2.3.2 WHPIOINOIHXH XHMATOX METATPOIIEIX
(http://g00.gl/C5GUPa)
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12.3 Xapoktnprotikd kor c@daipata petotponiwv D/A ka A/D

Baokd yapoktmpiotikd tov petatponéa D/A givat:

0 70 €0pog TWAV TG Tdong e£6d0v (.y. +/-5 Volts, 0-10 Volts)

0 70 UNKOG NG SVOdIKNAC AEENC TToV déyeTal TNV €i6000 TOL (7). 8 bits)

Mo tov petatponéo A/D pag evolapépovy Kupiog:

0 10 €VPOG TIHAV TG TAONG £16000V (1), +/-5 Volts, 0-10 Volts)

0 TO WAKOG NG dLadiknig AEEng mov mapdyel oty €£0d0 tov (m.y. 8, 10, 16, 24 bits). To

péyebog avtod Aéyetar ko avaivon tov petatponéa A/D.

o o pvBudg petatponnc A/D (m.y. 10 kHz, S0kHz, 2MHz)

H petatponn A/D givat amd tn @Oom TG pia TPpoomddelo TIpocyyiong g TPOyUATIKNG Ti-
UNG €VOG NMAEKTPIKOD OUATOC HE o Suadikn Tiun. Onog avapéptnke 7om, kabdg petafaileton
TO AVOAOYIKO GNUO HETAED OVO YPOVIKMV GTIYUMV, TEPIEYEL AMEPES TILES e Amelpn akpifela.
Avtifeta, po ymookr (Svadikn) T £xel TEPLOPIGHEVO apBLd YNeioV Apo Kot TEPLOPIGHEVT
axpifeta. Emmiéov o petatponéag A/D pmopei va enclepyaletar éva onpa £16650v He KGO0V
neplopopévo puopo. ‘Etot mpokdmtovy 6vo Pactcd cOAANATO KOTE T LETOTPOTY VAAOYIKOD
ONHOTOGC GE YNOLOKO.

To npdT0 0PAANL oYeTilETOl e TN HETATPOTH TOL
AVOAOYIKOD OMHOTOC GE GLYKEKPIUEVEG HOVO YPOVIKEG
OTIYHEG Kot Ol GLVEY(DG KOl TO GPAAL CVTO EVOL LIKPO-
TEPO OGO PEYOADTEPT GLYVOTNTO LETATPOTNG £XEL O LETO-
tpoméog A/D. YymAn cuyvotnto HETATPOTNG OMUAiveL
peyoAdTeEpo cuvolkd TAN00g derypdtov dpa KaAVTEPN
TPOGEYYION TNG mpaypotikdmTag (pHetald dvo deryud-
TOV, 0 LETATPONENG OYVOEL TIG TILEG TOV GTLLOTOG).

To devtepo cpalua oxetileTon pe TV TEPLOPIGUEVT OVAAVON EVOG LETATPOTEN KOl LELDMVE-
Tol 0060 peyolvtepn givor 1 avéAvon avtr. Meydin avalvon onpoivel nepltocdtepa bits Tov
TEPLYPAPOVV OTIC TBAVES 6TAOES CIHLOTOC, PO TEPIOTOTEPES TBAVEG TIES OCLATOS, GpaL KO-
Aotepn axpifeto.

ApacTyploTyTes:
1. on line test orov A/D uerotporméo.: I Aumot{oyiov IIE17.08 http://users.sch.gr/jabatzo/
Sfiles/yliko/e-test/mY-etest/adc.html

2. on line test orov D/A uetatponéa. 1. Aumat{oyrov IIE17.08 hitp://users.sch.gr/jabatzo/
files/vliko/e-test/mY

DYAANO EPTAXIAY: ®F BOII 2.3.1 2.3.2 WHOIOIIOIHXH YHMATOY METATPOIIELY
(http://goo.gl/C5GUPa)
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12.4 H xépto. 700 kot 170 modem

Kapra ijyov

Mmnopet o1 TpMTOL TPOCONIKOL VIOAOYIGTEG Va d1€BeTaV éva amAd
LEYAP®VO GUVIESEUEVO GTN UNTPIKT KOL VOL TOPTYOYOV OAES NYNTIKEG
€100TOMNGELG, OUMS YPTYOPO TPOEKVYE 1 AVAYKY KOTAypupNc, emelep-
YOoi0G ovomTopoy®yNg KoANg motdtnTag yov Yo TV VIosTNPIEN o-
AopECIKOV epappoydv. Tote Ekave TV ELEAvVIoN TG 1 KApTO 10V,
elte ¢ ave&apTnTn KAPTO EMEKTACT EITE EVOOUATOUEV OTT) UTPIKT.

Ot o0yypoveg pntpikég Bewpeitar mio dedopEVO OTL EXOVV EVOOULO-

TOUEVT TNV KAPTO 1YoV 1oV Stabétel Sumhn £i6000 Uikpo@®@VOV, N0 H xdpra fyov Sound
nePIPaArovTog 5.1, eomTEPIKES VITOJOYES YIo S1CVVIEST UTPOGTIV®DY  Blaster Live!, wa
VIOSOYMV, £SOV YNOLOKOD 10V Kot GAAN (0VEAOYO LE TO HOVTENO TOMIKH KGPTO ETEKTAOHS
™e unTpikng). Kolvntovv dpiota OAEG TIC AvAYKES TOL LEGOV YPNOTN tomov PCI.
yopic va emfapdvovyv To cOOTNA.

Mio yapoKTNpIoTIKY KAPTa )0V TEPIAAUPAVEL EVaL OMOKANPOUEVO KOKAMLLO YOV OV TTE-
PEYEL VO YNPLOKO-GE-OVOAOYIKO LETATPOTEN O OTOTI0G LETOTPEMEL TIG KOTUYEYPOUUUEVEG 1| TIG
TOPOYOUEVES YNOLUKES KVUOTOHOPPES NYOV GE AvaAOYIKT Lopen. AvTd TO ofjpo odnyelitonl o
éva (Thmov akovoTikov) Poopa 6mov Pmopel va cvvdeDel Evag eVioyLTIG, AKOVGTIKE 1 GAAN
Topopolo cLoKeLT. Ot TPAOTEG KAPTEG MOV Eiyav HOVO €va 1 600 Kavalio Yyneakov Mo Kot
dEV UTOPOVCAV VO EYYPAPOVV KOl VO avamapdyouy Nxo cuyypoves. Ot neplocdtepeg KapTeg
topa etvar full-duplex. Avtd onpaivel 611 TEPLAUPAVOVY TEPIGTOTEPO OO VO OAOKANPOUEVEL
KUKADUOTO Y0V, ©oTe Vo, dtaywpilovv v eneEepyacio cuviedellévaoy oy amd v ynelokn
avarapoymyn Nxov. Avtd emnttuyydvetol cuvifog and moivdiowicd DACs, wavd va avomo-
pGryouv TOAAG YMEoKd SeiylLoTa SL0QOPETIKNG TOOTNTOG KOl £VTOONG X0V Kol TOAAES POPES
vo, €QappOlovV, aKOUN Kol GE TPAYHATIKO ¥POVO, LOVGIKA EQE GE AVTE, OTMG TO PIATPAPIGUA 1)
100 TPEPAMOT. MepPiKég POPEC, 1) TOAVKAVOAN YNOLOKY CVOTOpaymyn YoV Uropel eniong va.
ypnowonomBel yio ™ ovuvheon PovGIKNG €6V cuvdvaoTEl HE pio ynelomompévn tpdmela op-
YOVEV K010V €100VC, TOL TEPIEYEL SELYLLOTO TOL OTTOTI0 AVTIGTOLYOVV GE TPOTLTO. Opyava MIDI.

Ot meprocdtepeg KapTeg Nyov Exouv ia kOpta gicodo (line in), amd d6mov pnopel va stooydel
TO NYMTKO GO, OTTO TO. OPYOVO KOTOYPOPNG TOLVIAYV, KAGETAOV 1] TAPOLOLOV NYNTIKOV TNYOV.
H «épta qyov pmopei va ynotomomoet avtd to onpa (e ADC) ko va 1o amobnievoet (ekey-
YOLEVO 0O TO AVTIGTOL(O AOYIGHIKO DIOAOYIGTMV) GTOV GKANPO SIGKO TOV VIOAOYIGTH TPOKEL-
pévou va avamapoyfei 1 va vootel eneEepyaosio. 'Eva dAlo yapoaktpiotikod Pocpo eEmteptkng
oOvdeong, ivar avTd TOV "UIKPOPMOVOL", TO 0TTO10 GUVIEETAL LE TO HIKPOP®VO 1 OTOLONTOTE
GAAN cVoKELT €GOS0V, TTOV TOPEYEL GO YOUNAOTEPOV ETTEOOV TAOTC GE CUYKPLOT| LE EKEIVEC
7oL cuvdgovtal pe TNV KOpta €icodo (line in). H gicaymyn tov fyov propel opoing vo ynelomot-
n0ei kot va amoBnkevdel oto okAnpd dicko 1 aAMAOG va ypNnoiononBel and edKES EPUPUOYEG
OT®C AOYIGHIKO ovoyvdpiong ovig 1 Yo Aoyiopikd Voice Over IP.

INa va ypnoipomondel pio KAPTo MOV, TO AELTOVPYIKO GUGTNLA OTOLTEL £VO, VITOTVTAOON
0dny6 ovokevng (driver). Meptkd Aettovpyikd cLGTAUNTO TEPIAAUPAVOVY TOVG OTOPAITTOVG
00MYoDG Yo LEPIKEC 1] V1oL OAES TIG OL0BESIUES KAPTEG, EWBAA®S 0 001 YOS TG GLGKELT|G TOPEYE-
ToL 0O TOV KATOOKEVOOTH TG,
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To modem ka1 5 £&€21En Tov

Ao ta péoa g dekaetiag Tov 90, Tov To VITOLOYIGTIKG GUGTIHLOTO GVV-
dé0nKav 670 dldikTvo, T0 modem BempnOnke amapaitnTo GVOTUTIKO TOVG |iE
TN HLOPON ElTE ECWTEPIKNG KAPTAG £iTE EEMTEPIKNG GVOKEVLNG.

INo ™ ovvdeon o10 dadiktvo ypnoiomombnke to €100 diKTLO TOV
TNAEPOVIKOV YPOUUDY TOV PETEQEPAV aVOAoYIKO onjpa. To yneakd oNUo  Modem PSTN
and évav VTOAOYIOTH €mpene vo PeTatpanel o€ ovoloyikd (Srapdpemon/
modulation) doTE VoL TEPAGEL OO TIC TNAEPOVIKES YPAUEG KL VoL EXVOYIVEL YNOLOKO KATE T1)
Muym 100 and aAhov vroloyiot (amodapdpemon/ demodulation). Avt) axpifadg eivar Kot 1
Agitovpyio Tov modem.

2y wpaypatikdtTo 1o modem Tov VTOAOYIOTH/ 0mooTO N, HETOSIOEL Eva oTadepd Nt
TOVOELREG avoloyIKO onpa, To PEPOV onpo. (carrier) Tov OTolov TO YOPUKTNPIOTIKA, ONA. TO
TAGTOG, 1 Phon Kal 1 GuYvOTNTO, Ot

CLLOPPMVOVTOL OVAAOYQ e TNV TN S G e
L=\

mg ymotakng TAnpogopiag (to 0 1
O0LOUOPPTH/ATOOIOUOPPWOT]

1). Ztov VTOAOYIGTN TOV TOPAANTTY,
10 modem omoK®mdtKomolEl TV TAN-
popopia mov Tpoépyetar amd 10 dlo-
LOPOOUEVO PEPOV oM. AVALOYT TEYVIKT £XOVUE Y10 LETAPOPH TANPOPOPING GE OTOL0ONTOTE
QLOIKO PEGO peThdooNG (Y. aépag, OmTIKY tva, YAAKIVO KOA®O0) OTOV «K®OIKOTOLEITA) 1)
YPNOUN TANPOPOPic TOV BELOVLLE VO LETUOMCOVE AV GE G0 TO OTTOI0 UTOPEL VO, LETAPEP-
0el 6T0 CLYKEKPIEVO PEGO LIE TIG MYOTEPEG OTDAELEG OE 1oYD. T0 PadSIOQOVIKA oTjpato (AM 1
FM) évo avoloyikd onpa Stapop@@vel GAL0 avaloytkd GNo. LEYRADTEPTG GLYVOTITOG.

H toydtmro petddoong ot d1060UvEEST] SVO VIOAOYIGTIKOV GUOTNUATOV PETPIETOL OF bits
ava devtepdrento (bps). Ta mpwto ypovia, pe Tig cuvdéoelg PSTN éptave oty kaAvtepn me-
pintoon ta 56Kbps otav onuepa 1 VDSL ocbdvdeon vrooyeton Emg 1000 popéc peyaidtepn
TovTT, ONA. £0g 50 Mbps.

modem / router

211G péEPEC LOg, Yo TPOoOTIKY ¥pnon, o ISP (Internet Service Provider, Tépoyog vanpeoimv
Internet) pog mpounBevet pio cuokevy Tov TV ovopdlovpe router. LTV TPOYHATIKOTNTO 1)
ovokevn avth cuvdvalel modem, router, switch kot éva wireless access point 6TV 010 GVOKEL-
acio. Xe PeyALeg EMOYYEALOTIKES EYKATOOTACELG B0 GLUVAVTHGOVE EEXMPLOTA TIG GLOKEVES OV-
T€G, oLYVE palota og péyebog viovidmag!
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Eporioeg

1.

Avopépete TEPTOGELS ) o6 TNV Kabnuepvn {on, B) amod Betikég kat Bewpntikég emt-
OTNHES, OOV YiveTal YNELomoinot SedopUEVaY.

Tu déyeton w¢ eicodo Kkar Tt Byalel wg v 6006 Tov ) évag A/D kau B) évag D/A peto-
TPOTENG;

Avopépete yopaktnpiotikd a)tav D/A B)tov A/D petatponéov.

E&nynote molo 6paApato TpOKOHTTOVY KOTE TN LETATPOTT] OVOAOYIKOD GNILOTOC GE YN QL
aK6 KOl TOG UTOPOVV VT TO GOAALATO VO EAYLOTOTO B0V,

5. Teprypayte Y10 mo10Vg 6KOTOVG Ypnoipomotel | kdpta fyov D/A 1 A/D petatpomeic.

6. Tleprypayte Tov poAo TV modems Kotd v TpodsPaot| Lo 6to dadikTvo.

7. Xpnowonotgitor 1o modem, ®g aveEAPTNTN GLOKELT GTA GVYYXPOVO VITOAOYIOTIKG GL-

omuata; E&nyeiote.

DYAANO EPTAZIA: OE BOII 2.3.4 KAPTA HXOY MODEM (http://goo.gl/QqLgxl)

BIBAIOI'PA®IA - ANADOPEX
Z1depidng A., Todovpng K., Iomadomoviog A. Zrabomovrog K Basixés Apyés Pnpraxng Teyvo-
Aoyiog Dwtodevpo: http://goo.gl/vdtTYO KED 7.2,7.3

Moroxovotavtivov, I', Toavdxac, I1., Kolopng, N., Mavovconoviov, A., Mat{daxog, I1. Te-
yvoloyia Yroloyiotikawv Zvotqudtwv & Agitovpyika Xvotquota, Hodoyoyikd Ivetitodro,
Abva, Potddevpo: http://goo.gl/FRsjoK KED. 2.4 KED 5.6

K. Iexopetlng, 1. Boywtlng, X. Kovvadng, X. Meiémg,I1. Mrovydg, 1. Zwpvaiog, YAixo Yrolo-
yotov Houdaywyikd Ivetitovto, Abnva, KED. 5.1

ITHTEX- YAIKO I'lA EINNIIAEON MEAETH:

>

>

Animation: D/A petatpornr: https://www.wisc-online.com/learn/career-clusters/info-

tech/cis6208/digital-to-analog-converters

Animation: A/D petotponi): https://www.wisc-online.com/learn/computer-science/it-

support/cis5908/analog-and-digital-converters

EAetBepo Aoyiopikod emel. nyov: Audacity

Videos:

o IEMA - Ynolonoinon & IlpoBoin g EAAnviknc Movoikng  https://www.youtube.
com/watch?v=-2JiBmROmTc

o Wnoelomoinon towvidv https://www.youtube.com/watch?v=-KXftMGYZ71Y
https://www.youtube.com/watch?v=e3nfm05-2J8 (ayyAikd)

o Wnoelomoinon evog evtomov https://www.youtube.com/watch?v=MH8suW8UTfo

o Wnoelomoinon kar IlpoPorr; XvAroymv Movoeiov N. Koaloavil{akn: https://www.
youtube.com/watch?v=0PY9Koeg9tU

o Wnolomoinon ekdvag {mikov 1otov: https://www.youtube.com/watch?v=zP0riLt57Gg
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o Pnoeronoinon Proroyikmv onpdtov: https://www.youtube.com/watch?v=-aQd1P_
Yr3Y

> [lopovcioon: N. Tearmatcoving http://users.iit.demokritos.gr/~ntsap/courses/bes04/
lectures/mm02.pdf

> TEI Aopiag: A. Kavarnitoag, http://www.eln.teilam.gr/sites/default/files/ IATRIKA 0.
pdf

> on line test otov D/A petatponéa: L. Apratloyiov TTE17.08 http://users.sch.gr/jabatzo/
files/yliko/e-test/mY-etest/dac.htm

> on line test otov D/A petatponéa: L. Apratloyrov TTE17.08 http://users.sch.gr/jabatzo/
files/yliko/e-test/mY -etest/adc.html

> Wikipedia: kdpta fxov, https://goo.gl/KRbvFZ
> Owtddevtpo: Bivteo http://photodentro.edu.gr/video/handle/8522/231

> Tlayvidt mpocopoimong g Asttovpylog tov modem http://csunplugged.org/modems-
unplugged-2/
> APOPO: [1og Aettovpyei to Aiktvo LAN oto Zmitt A. Kvpitong http://goo.gl/v8nSql
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13. Ohoxinpopéva Kuvkhopoata

Y1601
Metd v pedétm tov keparaiov Ha gicat tkavog/m va:

v mpocdiopilelg v Evvoua tov OA. Kuihdpartog

v omaplOpeic OLOKANPOUEVO KUKADLOTO TOV £X0VV QUPLOYEG oTHV Kabnuepvy {on

v omaplopeic Ta yapoaktnplotikd tov OA. Kukh.

v ta&vopeic ta OA. Kok, pe faon v khipaka ohokAnpoong

v KOTOVOUALELS TIC TEYVOL. KATOOKELNG AOY. TOAMDV KOl TO, YOPOKTNPIOTIKG TUADY OAOKA.
KUKA.

v avayvopilelg tn onpacio Tov TUNHATOV TOV OVOUATOG VOGS OA. KUKADUOTOG

v TEPLYPAPELS TOV pKpoeneEepyaot Kot a&loAoyeic To pOAO Tov 61N Asttovpyia Tov H/Y

v OVAQEPELG TO. 6TAOL0 TOV KOKAOV EVTOANG

v amoplBpeic Tig faoctkég Lovadeg Tov TEPIAAUPAVEL O PIKPOETEEEPYAOTING KOl TEPTYPAPELG
EMYPOLLOATIKA TN AITOVPYiD TOVG

v TEPLYPAQELS TO. AELTOVPYIKA XOUPAKTNPIOTIKE EVOG LKPOETEEEPYOOTH

v ovoeépelg pepikég amd Tig mpoopateg e&edifelc ota OA. Kukh. kot otovg pkpoemeéep-
YOOTEG

v TEPLYPAQELS aVTIKEIEVA EpELVAVY YOP® amd Tat OA. Kuich. Kot Toug PiKpoeneEepyaoTES Kot
VoL EAEYYELS TNV HEAAOVTIKT 10D TOL V. Tov Moore

Baowkn oporoyia: tpoviictop, KALOKE OAOKAP®GTC, ApOUNTIKY KOl AOYIKT HOVASA. Ko
TOYOPNTES, HLOVAdD EAEYYOV, O1AOPOLOL, KOKAOG EVIOANG, TEYVIT VONUOoUVY, KPavTiKOG vo-
AOY16TNG, qubit

Ewoayoyn: ‘Exovtag oto pookd pog o mpmt eova and Tov IKpOKOGHO TNG YN OLOKNIG
TEYVOLOYIOG, TNYOIVOVLE OTY| YEPOTLOCTY HOPPT TOV GUYYPOVEDV KUKA®UAT®OV, To. OloKAN-
popéva Kukhapato, mov propodv va 6tafodv ovtoTeAms, KAl TPOCTATEVUEVO. GE E101KO TEe-
pifAnua Kot Tov pumopet vor amoTeA0OVTOL 0O EAGYIOTO MG LEPIKE EKOTOHUDOPLO NAEKTPOVIKA
ototyeia. Avayvapilovpe YOpo Hog TOAAEG EQAPLOYES TOVG, TO. TASIVOLOVUE GE KATNYOpies Kot
TEPLYPAPOVLIE TAL POGIKE TOVG YOPAKTIPLOTIKG.

E&etalovpe tov pukpoenegepyoaoti wg Orokinpopévo KOkhopo Kot o¢ T0 KEVIPIKO Kat
onpavtikdTepo eEAPTNUO EVOG VITOAOYIOTIKOV GVoTHHTOG. [TapakorlovBovpe Tig paydaieg te-
AvorOYIKEG eEEMEEIC OTOVG LKPOETEEEPYOOTEG KOL TPOYWMPOVLE OE LI TPMTN O1EPEVYNOT] YOP®
amd 600 LG EMPUAACOEL TO LEALOV.
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13.1 An6 Tig hoyukéc TOAES 6TA OAOKAPOUEVE. KUKAORATO

H moAvmAokdTa TV KOKAOUATOV TOV YPNOILOTO00VTOL GTIS GUYYPOVEG EQUPLOYES Ko
1N gupVTATH YPNON TG YNOWKNS TEYVOLOYIOG OmOTOVV HEYEAN TOVTNTO KOTOOKEVTC, EVKOAL
OLVOPLOADYNOTG, 0EIOTIOTIO KO 0GQAAELD OTT) XP1OT) TOV TEALKOV TPoidvVTOC. O avAyKeS OVTEG
odnynoav ot dnovpyia twv OlokAnpopévev Kukiopdtov.

‘Eva oAokANpwEVO KUKAWHO TOTEAELTOL ATTO NAEKTPOVIKA
€EQAPTAATA OTWE AVILOTACELG, TUKVWTEG, dlodol, Tpaviiotopg
KATL. Aladopetikol TUTOL €apTNUATWY EXOUV SLOLDOPETIKES GU-
uneptdopéc.

Ta tpaviiotopg cupnepldEpovTal cav SLAKOTITES AVOLKTOL N
KAeLoTOl OTOTE Elval XprioLpoL otnv amoBrkeuon mAnpodopLwv
Il EVLOXUOULV TO PELAL.

OL QVTLOTAOELG AOTEAOUV «EUTIOSLO» OTN POI| TOU PEUMA-

Olokinpopévo KUK AOpO
(O.K., IC, integrated circuif) ovo-
pagetor €vo KOKAOpO GUVOEdELE-
VOV NAEKTPOVIKOV GTOLYEI®V OV
ovvBétouv Aoyikég mOAEG, KaTO-
OKEVAGUEVO VD GE PUALO MU0~
YOYOU, KaTd KOPlo Adyo mupitiov.
To pdllo (Muaywyod) ovopdletat

T0G onote pubuifouv moco pevpa Ba mMepAoEL amd aywyo. Mt
aUTO peTafl moAwY AAAWY edapUOYWY XPNOLULOTIOLOUVTAL YL
va KaBopLoTel n éviaon Tou fxou e ThAEoPATELS, padlodwva
Kol GAAEG OUOKEVEG.

OL MUKVWTEG CUYKEVTPWVOULV dopTia Kal Ta aneAeuBepw-
VOUV 0€ EAAXLOTO XPOVO EQV XPELAOTEL ETOL OE ULt KAPEPQ, LA
Uikpn pratapio prmopet va eEaopahiosl apkeTh eVEpyELa yLa va
avayel o flash.

OL 8ilodot oTapatolV To PEUUA KATW OO OPLOMEVEG GUV-
OnKeg Kat emitpénouy Tn SLEAEUCH TOU AV QUTEG OL CUVONKEG
oaMaéouv. Etol Ty av oTa GwToKUTTAPA, SLAKOTIEL LA aKTiva
dwTtag, n 6iodog evepyomoleital WoTe va SLOKOTIEL TO PEVHAL.

ota ayylkd towr (chip), and to
onoio TPOKVMTEL 1 EVOAAOKTIKY
OVOLOGI0, TOV OAOKANPWUEVOD KV-
KAopotog. Otav avtd to OALO &l-
VoL TG KMUOKOC TOV PUKPOUETP®V
ovopaletal Kot PKPoTGiT.

Mmnopet ta O.K. va pnv e€adeipovv v avdykn Tov TUTOUEVOV
KOKAOUATOV TOV TAAKETOV, Teptopilovy dpume va Tov aptfpod e&ap-
TNUATOV AV OTIG TAUKETEG LE AMOTEAEGHA TN HELWUEVT KOTOVAA®-
oM NAEKTPIKNG 1GYVOG, TO HELMUEVO KOGTOG TOPOUYMYNS, OAAG KoL TNV
TeMKN peiwon Tov pey€Boug Tmv cuoKELMV.

nuepa éva O.K. pmopel vo mepiéyel Leptkd S10EKATOUUDPIN NAEKTPOVIKOV GTOLEI®MV OF
Ydpo peyébovg tetpaywvikod £katootol. To TAGTOG TV Ay®@YU®Y YPOUUUMY TOV Umopel vo
etvar Alyeg dekadeg vovOUETPa (SIGEKUTOUUVPIOGTH TOV HETPOV 1) OAMMDE EKATOUUVPLOGTE TOV
YA06T0V). Ovowootikd, pe ta O.K. dev onpeiddnkoy onpavtikés aAlayés ot Pacikr Bewpio
TV NAEKTPOVIKGOVY, Yioti e&akoAovBodv vo ypnoyloroovvol ta idto ototyeio. Opwmg, ot oA-
Aoyég oV £QePaV OTN GYEGIOON, TN BIOUNYOVIKT TOPAY®YT, TN GLVIHPNOT KOl TNV ETIOKELT|
OoLOKEVOV Etval TEPAOTIEG Kot BepeMmddovg onpaciog.

Xopic ta O.K. dev Ba giye yiver duvar 1 KOTAOKELT LKPODTOAOYIGTMV, KIVITMOV TNAE-
QOVOV Kol 0To1aeONToTE AAANG NAEKTPOVIKNG cuokeuns. [Vupm pag, O.K. eAéyyovv oyeddv ta
Tavto, and omAég AETovpYyieg 6TO OTiTL HaG OTMG: TPOTOS AELTOVPYING EVOC POVPVOL HIKPO-
KOUATOV OOV VIAPYOLY TTPo- PLBLGUEVEG AELTOVPYIEG Y10 VO EMAEEOVLE, KIVITO TNAEQ®VO,
KA, puéypt cuoTAHATO EAEYYOL 0T Propnyavia, epappoyég mAnpoeopikng (GPS), eknaidevon
LLE VEEC TEYVOAOYIES, LUTPIKEC EPAPLOYES GE OLAYVAOSTIKG UNYoviLaTo, VoonAgia, Oepameiec. Aev
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givat vepPorikn Aowov 1 memoifnon 6t ) Yok enavdotaon mov Eeepay to O.K. anotelel
[ oo Tig onpavTIKOTEPES €EMEEIC oTNV 1oTOpia TG 0VEpOTOTNTOG.
To ohAokAnpopéve kukAdpote pmopel va givat ypopptkd (avaloyicd), yneokd 1 Kton
TOTOV.
To avaroyikd eneepydlovTal cuveyn GTLOTA YPCYLOTOIOVVTOL GE:
SAPOPMV LOPPDV EVIGYVTEC,
OLYKPUTEG TAOMG,
TOAOTAOCL0OTES,
POOIOPOVIKOVG OEKTEG
pLOOTES ThOMC

aenTpeg

To ynouakd ohoKANPOUEVE TO GUVAVTALE KUPIWG GE VTOAOYIOTEG. AVOPEPOVTOL KOl (G
KUKAOUATO S10KOTTOV KABMG 01 TAGES £16000V Kat €030V TOVG SOUOPPDOVOVTOL GE dVO Emi-
TS0 VYNAY Kot YOUNAR TAoN, TOL AVTIETOL0UV 6T0 A0YIKO 1 Kkat 6To Aoyikd 0. Agtrtovpyodv
e Paon tn dvadikn Aoy dote vo enegepyalovtar onpota avtictoryo pe 0 ko 1. Mropet va
TEPLEYOVV HETAED GAAWV:

® flip-flops
AOYIKEG TOAEG
pOAGYLOL
amaplfuntég
TOMTAEKTEG
KUKA®PaTO aptfpopnyovav
KUKADUOTO VLDV
KPOETEEEPYUOTES
LKPOELEYKTEG
awontpeg Beppokpaciog

To purod Tomov O.K. cuvdvdlovv avoloyikd Kot yneuokd KUKAMUOTO Kol vt Kuping
V0 WOV o) AVTA TOV YPTCLOTOIOVVTAL Y10, AVAKTNON TANpoQopiag Omwg A/D kor D/A pe-
ToTpomelg kot ynoerakd motevoidpetpa kot f) O.K. ypoviopoo.

13.2 Xapaktnprotikd Oloxkinpopévov Kukhopatov
To&wvéunon O.K.

AT ™ yévynon tov g to 1969, 1o O.K. nepieiye to mohv 10
ototyeia (16000vapa Le TOAN KUKA®UATO) TVD o€ £VoL TAAKIO10.
Ta O.K. avtig g meptodov yapaktnpiomrkay SSI (Small Scale
Integration, Mwkpnig KAipakag OhokAnpwong).
Meta&y 1969 ko 1972 og éva chip TonoBetovvtay and 10 £mg
100 otoyeia. Tote eiyope MSI (Medium Scale Integration, Mecaiog KAipakag OlokAnpwon) .
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Amd 10 1972 @g 10 1976 eiyape v LSI (Large Scale Ta KUPLOTEPQ TEXVIKA XPAKTAPLOTL-
Integration, MeydAng Kiipokag Olokinpwon) pe mepio- kd Twv O.K. eiva
cotepa omd 100 adAé Aydtepa amd 1000 otoryeio oto id10 * 1 Taon tpogodoaias

! ® n ouxvotnta Aettoupyiog

TAOKid10. " 1) TAON KaL T0 pEUUA ELOOSOU

Amo 10 1976 wg T1¢ pépeg poag, pe v teyvoroyio VLSI "n “"{‘\’/’;K"“ 9 g 5555?;

. , , , " n ouvldetn avtiotaon E.oodou

(Very Large Scale Integration, [ToAd Meyding Khipoxog * n anoAabrj wytoc
OlorApmon), i Tr dnpovpyia evoG OAOKATPOUEVOD KU- * 10 eninedo YoplBou
Khdparog cuvdvaloviar yiadeg tpaviiotopg. Ot onuepvoi * n Oepokpaotia Aetroupyiag
eNeEEPYUOTEC TOV VITOAOYIGTOV OV olpomotovpe givorn - 1 Depuokpacta enapric
. pY ] ) i ] xpn i p K " n kaBuOTEPNON UETAPOPAG TTOA-
éva mopaderypo. VLSIL TTopdAinio avartdooeTol Kot 1 Ko~ ou

myopio. ULSI (Ultra Large Scale Integration, E&mpetikd
Meyding Kiipakag OlokAnpoon) pe mépa modd peydin mukvotnto otoryeiov kot mepinov 1
gKaToppdplo transistors avd chip.

H Ocopamixn ovénon tov wiibovg twv ototyeiwv ota Olokinpouéve Koklouato
odnynae 1o 1965, tov Gordon Moore, évay amd T00¢ GUVIOPUTES THE ETOUPIAS KOTAOKED-
1i¢ wxpoenelepyaotav Intel o€ pio onuaveikn TapoTipyon: § TOKVOTHTO. TV TPOVEioTop
ota. o1 (0 ap1Buog Twv TPaviioTtop avd povada exipavelag) dimacialetar kae mepi-
oV Eva ypovo. Me alha Abyia, T0 KOGTOS TV VTOLOYIGTOV UELDVETOL TTO HITO GE AVTO
70 ypovikd dwaotnua. H mapatipnon avtij mov ovoudotnke Nopog tov Moore, 6mag
Oecopnoe o io10g, Go. ioyve yia o dexoetia. To 1975, korralovrog Cava ta dedopévo.
yia. TV EMOUEVN dekoETia, avabedpnae v «mpoflewny tov Oétoviag to didaTiue. Tov
TOITEITOL Y10, TOV OITAAGLAOUO TV TPaviioTop VOGS TUKVOD 0AOKANPMUEVOD KOKACD-
1azog, ato 000 Etn. Zoyvd, wg xpovog yia v emipefaiwon tov «Nouov tov Moorey
Oecwpodvron o1 18 pnveg. Zig dekaeties mov axolovdnaay o «Nouog tov Moorey udilov
Aerrovpynoe avtiotpoa, amoteAmvTog T fdon TS HoKpOTPODeauS TOMTIKNG TV ETOL-
PLOV KOL KDPLO GTOY0 TWV TEYVIKWDV TOV TUHUATWV EPEVVAS KO OVATTUCHG.

O Gordon Moore
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Ext6¢ amo Tig khipoakeg ohokApmong, dAlo yapakmmpiotikd teov O.K. gival 1 Teyvoloyia
Tov e€opTudtov Toug. Me antd 1o kpitfplo, dwukpivovpe tig &g owkoyéveteg O.K.:

Santy Bruge]
m— aem tn—!——'«:o»v
I o
06 ) 06K -‘L“"u
B:.ﬂr.a
i S
0,000 .%‘?aﬂ;ﬂ
1000 d‘m
s e e e e me s we e

RTL: Resistor- Transistor LOgiC Ta YapaKTNPLOTIKE TwV AOYIKWY TUAWY TwV 0AOKANPWUEVWY KUKAW-

DTL: Diode- Transistor Logic pdtwy eivar ta akdAovda:
TTL: Transistor- Transistor " IJkavotnta obriynong €68ou (Fun Out) eivat to mAndog twv €L00-
’ K Swv Tou 0AokAnpwuévou KUKAwuaTog mou propolv va 0dnynSoiv

LOglC ) ano pia €€080 Tou Ywpic va KVSUVEUTEL N opaAn Asttoupyia.
ECL: Emitter Coupled Logic * AnwAewa oyvoc (Power Dissipation) eivat n oxus n omoler Kaa-
BIPOLAR VAAWVETAL a0 TLG TUAEG KaTdl TNV AELTOUpYia TOUG UE aMOTEAETUA
. v napaywyn 9epuotntag mou Stayéstat ato nepLBaAiov.
CMOS: Con.lplemenjcary Metal- ® Kaduotépnon éiaboons (Propagation Delay) eivat o ypovog yia
Oxide Semiconductor va dtabodei n aAdayn evog arjpatog amo tv elcodo otnv €€odo.
- Ri * feptdwpto JopuBou (Noise Margin) eivat n eAdyiotn taon eéw-
BICMOS: Bipolar CMOS

teptkou YopuBou mou npokaAei averduuntn aAdayn otnv é€odo.

Av 10pa Bemprioovpe g kprripto  ypion Tev O.K., propodpue va dtakpivoupe:
Teleotucovg evioyuTég

Pvbpiotég tdong

Avoloyikodg d10KOTTEG

Metatpomeic avaAoyIK®Y oNUATOV

o€ YNOLoKd

Ot gtaupieg mov kotaokevdlovv O.K. ta cuokevdlovy og S1APopmV LOPPOY GLEKEVUCIEG
MOTE VO, TPOGTOTEVETAL TO EVOIGHNTO TEPIEYOLEVO TOVG KOl VO, EIvaL EVKOAITEPT] 1] YPNOT TOVG.
To nepipAnpua (package) eivor cuviBmg TAAGTIKO EM0EIKO 1) KEPAIKO KOl O1 EGMTEPIKEG EXOPES
oLvdEovtal 6ToVG EEMTEPIKOVE TOV AKPOJEKTEG (PINS) Y10 VoL KEMKOWOVED TO KOKA®UO LE TO
nepdArov. Ot KuplOTEPES GLOKEVAGIES POIVOVTOL GTO Gy

t n

a TOs 0 Flat-Pack ¥! Dual-dn-Line

To olokAnpopéva KukAdpato avayvopilovy oTig €16000VG TOVS NAEKTPIKES TAGELS, OTIG
omnoieg avtioTolobv ot Aoyikég Tyég “0” 1 "1". Eriong, otig e£0d0v¢ Toug divouv nAeKTpukés

/.

TAGELG TOV OVTIGTOLYOVV OTIC AOYIKEG TIEG “0” 7 "1".
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Yy mpdén opmg dev givat duvatdv va Eovpe amdALTA oKPPES TIHEG TAoE®Y. AVTO GUU-
Baivet yua d14@opovg AdYoug, 6TME SOKVUAVGELG TG TAONG TPoPodoaing, emidopacn Tng Oep-
poxpoaoiog ko Twv BopOBwv ot Agrtovpylo TV KUKA®UATOV Kol ENIOPOOT TOV POPTiOL GTNV
tdom e£6d0v. ' o Adyo awtd opilovtor dvo {mveg omd TIHES TAGEWDY, | LYNAT TOV OVTIGTOLYEL
oto Aoykd "1" kot m yopnAn mov avtietolyel oto Aoyikd "0". Avdpeso oTic 600 awtéc (mveg
vrapyet pia Lavn mov Tig Eeywpilet. Mia Ty tdong mov Bpioketat og avtn ™ {dvn dev pmopel
va Bepndel amd To KoK Ao 00Te ®¢ Aoyko "0" 0vTe ¢ Aoyikd "1" Kot €161 | cuUTEPLPOPH
TOV OAOKATPOUEVOL givarl ampoflentn.

Ot Teployég Tov Tdoemv avapépovtal oTo OALN dedopévov (Data Sheets) Tov KoTaoKeva-
otdv. ['a Topdderypa, o olokAnpopévo khkimpa 7400 avoayvopilel oTig £16050V¢ TOL MG Ao-
yi6 "0" v meployn tdoemv and 0 Volts puéxpt 0.8 Volts kot mg Aoyko "1" v meployn tdoemv
and 2 Volts péypt 5 Volts. Ot amodektés Tipég yia tig tdoeig €£660v tov givat and 0 Volts puéypt
0.4 Volts yua doyucd "0" kor and 2.7 Volts péypt 5 Volts yuo hoyucd "1".

Avayvopon O.K.

Ké0e kataorevaotikn etarpio Ohokinpopévov Kukhopdtoy el o 91k g KmdKo ovo-
potoAoylog Tov Tpoidviwy mc. ‘Etot, yio va avayvepicovpe éva O.K. dote va 1o aglomotcov-
e yperaletarl va avalntioovpe TANPoeopies omd GUALN 0dNYLDY TOL KaTaokevaot Tov (data
sheets).

Yy avayvopion tov akpodektdv evog O.K. Bondd éva onueio avaeo- 1
pbig TOL B0 EVTOTIGOVLLE GT GVGKEVAGIO TOV .Y, L0 TETUAOEONG EGOYN, Lot 4
KovKida 1 kat ta dvo pali. Avtd pag Bonda vo Ppovyle Tov TPOTO 0KPOSEKT. \ "1 \
Av toroBetnoovpe 1o O.K. pe v mhdTn 10V TPOG EUES, TO ONUEID aVaPOPAG R
EMAV® KO TOL TOSOPAKLO TPOG TOL KATM, O TPMTOG KPOIEKTNG PpioKeTan XAV
aplotepd. Xt cuvéyela avayvopilovpe Kot TOVG ETOUEVOVG OKPOIEKTEG KOl TOVG OPOLLOVLE.
"Eva oyeticd mopadety o paivetal 6To SImAavO GyrLLo.

od . , Xpnowa ototyeio. TPOKLTTOVY Kot O TOV TUTOUEVO
pappa Etawpio katackevig
kmdko6 Tov 1.C. mov givar cuvdvacpdg ypoppdtmy —apib-
F Fairchild pov. Ta ypaupato cuyvé ovIIpOoCORTEDOLY THV KOTO-
MC Motorola okevdotplo etonpio. T1y.
DM National 2to O.K. g ogpdc 74, mov ¥pnoyLoToovvVToL EVPE-
Semiconductors ®G, LeTA To TPOTA YpppoTa akorovdel o aplBuos 74 Kot
HEF Philips VOTEPO, VITAPYOVV YPALLLOTO TOV TPOSO1opilovy TV olko-
P RCA vévewr. H ovopacio teAsidverl pe apBpodc mov oyetiCo-
vtot pe T Aettovpyio tov O.K.

[157]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

Ta ypappote mov akoAovBovv tov aplBud pog TapEyovy SPOPET- i f [ [ £ G 6

KEG mANpoopiec, OTMG: % |5‘>J =2y
A: 10 pedpa £000V Tov KUKADNOTOG gival pikpdTepo and 1 mA. o -nin npogo

B: 10 pedpa €£660v TOV KLKAGHOTOC Eivarl peyaAvTEPO amd 1mA pé-

To olokAnpwuévo
ypL KoL SmA. Kkbriwpo 74LS00

To dedtepo ypappo pog divel TANPoeopies Y10 T0 VAIKO KATOOKEVNG
Tov TepifAnpatog. Iy,

C: xepapuo

P: mhaotucd

M: petoiikd

To 1pito ypaupo dnidver v neproyn Beppoxpaciog péca oty onoia to O.K. Aesttovpyei
SOUPOVA LLE TIG TPOSLHYPOPEG TOV KOTOOKEVAOTH. ETol éyovpe:

A: dev xaBopiletar opiopévn mepoyn
Bepuokpooiog

B: 0 mg +75°C

C: -55 og +125°C

D: 25 wg+70°C

E: 25 og +85°C

F: -40 g +85°C

G: -55 wg+85°C

Hopaderypa:
I to ohoxAnpopévo kokiope DM74LS00, and to dvoud PinEnuacis
, , 1 1A mparn ticodog woAng 1
TOD Ka’ca)\'aﬁalvovug OT]“ 2 1B Sevrepn cicoBog woAng 1
v givan g etaupeiog National Semiconductors (DM) tn¢ o€t % Iheefoeiiaet
; 4 2A mpwrn ticobog woAng 2
pag 74, 5§ 2B &eurepn ticeSog moAng 2
v aviikel oy owoyével BIPOLAR Low Power Schottky ~— © IF o7 "¢ ”
Veimen
(LS) Ko 8 3Y¢fobog miAng 3
, , , , , 9 3Awpwrn ticobog wiAng 3
v mepiéyet téocepig modec NAND dvo e1c6dwv (00) ol S S
To ovykekpyévo kKokAmpa dabétel 14 pins: 12 pins yio T1g [l S
1 wpwrn cicofog moAng 4
€10000v¢ Kkat Tig €£650V¢ TV TEc0ap®Y TVA®Y NAND mov mept- 13 4B Bcirepn civoBog wiAng 4
£Y€l TO OMOKANPOUEVO KOKAMLL KOt 2 pins yio, TV TPOPodociol 14 Vs iTdenpepesecia

TOV, OTWG PAIVETOL TOPUKATO.

®YAANO EPTAZIAS: ®E BOII 2.4.2 XAPAKTHPISTIKA O.K..(http://g00.gl/9TNrv3)
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13.3 H Kevtpiki) Movéoo Eneepyaciog

H Kevtpuay Movada Enetepyaosios - KME (oyylucd: Central Processing Unit - CPU) eivat
T0 KEVIPIKO eEApTNLa TOV emeEepyaleTar OedOpEVE OE EVOV NAEKTPOVIKO DITOAOYIOTY, EAEYYEL TN
Aertovpyio Tov Ko ekteLel Paoikég Aettovpyieg Sraovvoeong Kot petaPifaong evioAmv

Baowkég povadeg tng KME

ApOpnTiki ko Aoyikiy Movada (AAM, Arithmetic Logic Unit, Ty
ALU). Eivat 1o «pooko» tov VToAOYIoTH 0pOoV EKTEAEL OAEC TIC O =

paitmteg npdéelg ota dedopéva. Mo andy AAM ovpmephapfavet
onwodnmote évav afpoloti Kobmg Kot KUKADOTO EKTELEGNG AOYIKOV
TPAEE®V.

Kotayopntés. Movadeg yio mpocmpivi amobkevor dedopévav
péca oty KME. Yrdpyovv katoywpntés YeVIKNG (prong 0Tws 0 GLG-
omPELTNG OALE Kot GALOL OGO AMAPOUNTNG TPOYPAULOTOS KL O OTaplOUN TS EVIOAGDY, Yo
YEVIKN XPT|OM.

Movada grhéyyov: pubpilet T Acttovpyio g KME Swatnpavtag t cwoth akoiovdio tov
S0SIKAGIOV TOV OTAITOOVTOL VIO OTTOLAONTOTE SLLOIKOGTOL.

Avddpopog petapopdg dedopévev (data bus): o avTtov dakvodvTor OA0 To dedopEVa
peta&d KME kot pviung.

Avadpopog petapopdc devBiveemv (address bus): péow avtov 1 KME emidéyel t 8éon
pviung 6mov Ba ypdwper 1 o’ 6mov Ba Srofdoet dedopéva.

Avaopopog petapopdg onuatmv g éyyov (control bus): petagépel onpota EAEYYOL TOV
VIOGLGTNUATMV TOV VIOAOYIOTH.

MukpoeneEepyaotiy Aépe po Kevipikny Movéda Eneéepyaciog g onolag 6Ao ta facikd
NAeKkTpoviKd KukAdpato Ppickoviotl o€ Eva ohokANpmpévo KukAopa. O mpdTog pikpoemeiep-
yaotG kKatackevdotnke and v Intel to 1971. AkorovOnoe alpotddng eEEMEN oty TEYVOAO-
yio TOV PIKPOENEEEPYATTOV.

Tovg pikpoeneéepyaotéc dgv TOVG PPICKOVIE LOVO GTIC GLGKEVEG VYNANG TEXVOLOYIOG: VTTO-
AOYIGTEG, KIVITE TNAEQ®VA, POUTOTIKG GUGTALATA, KOVGOAES TULYVIOLDY ALY GYedOV oE ONEC
T1§ 6VOKELEG KaBnpeptvig xpnong: M. kovliveg, TAuVINpLO, GUVOYEPHOL, GUCKEVEG CLTOUOTIG
TOANGCTG KAT.

XUpoKTNPLOTIKG PKPOETEEEPYUGTOV

To mAnBoc bits Tov KoTayopntdv Tov (T.y. 8, 16, 32, 64) yapoktmpilel Tov eneéepynoti ®G
TPpog TG duvatdtntec, TV akpifeia emelepyaciog kot v ToyvTa. ILy. ot tpdTotl enctepya-
otég elyav Kataywpntég 8 bits kot Tovg ypnoonotovoay Katd Levyn yo vo enegepydalovraon
dedopéva Tav 16 bits.

To mA)00g bits Tov d10dpdLOL peTaopds dedopévav mpog kot and v KM, yapaktnpilet
ToV eMEEEPYOOTH (OG TPOG TNV TOYOTNTO LETAPOPAG OESOUEVOV OO TOVG KOTUYXMPNTES TPOG TNV
KM «on avtiotpoga. Ot onpepvol enelepyaotég Exovv d14dpopo dedopévay 32 1 64 bits.

To mAnBog bits tov S1dpdpov devbiveewv KM (m.y. 16, 24, 32) yapoaktmpilel to péyt-
oto péyebog ¢ KOplag VNG mov pmopet va xewprotet o eneéepyaotic. ‘Etot, m.y. 61ddpopog

[159]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

twv 32 bits divel otov encepyaoth T dvvatotnTa vo yewpileton pviueg peyébovg péypt 2°=
1.099.511.627.776 bits 1| 4.294.967.296 bytes.

H taydmrta Aertovpyiog (o€ GHz) givot i ouyvotta makpod poAoytod mov cuyypovilet to
axohovBrakd kKukAmpato Tov pikpoeneepyaotn. [a toug obyypovoug (2015) wkpoemeEepya-
oTéG M TayLTNTO AgrTovpYloag Kopaiverol peta&d 2 kot 4 GHz.

Tn Aeitovpyior €vOG VITOAOYIGTIKOD GUGTNLOTOS TEPLYPAPEL GUVOTTIKA TO HoviéELo Von
Neumann: «O vwoloyiotig ektelel S1000YIKA TIG EVIOAEG TOV TPOYPAUUATOS TOV PpicKovTal
omv Kevrpwr] Mviuny.

Kvkhog gvroMig
H KME eivar oyedracpévn va ovayvepilel Kot VoL EKTE- o aime Anm
A&l GUYKEKPIUEVO GUVOAO EVTOADV (instruction set) OV &i- | @ worwsien o
r 7 4 SO
vai dtapopetiicd o kabe Tomo KME. ’\
KYKAQE & KYKAOZL
To GOVOLO TV EVEPYELDY TOV ATOUTOVVTOL YIOL TNV EKTE- | ANAMHwHE EKTEREZHS
, , , 7 (2) Avdpaocpa modfxeuol
Aeon pog evrodng, anotehovv Tov Kovkho Evroig 3 e
Y10V KOKAO EVTOMG Slakpivovple 300 Pacelg: \ )

= tov Kokho Avainyng Evrohig (Fetch Circle): 1 Mo-
vada EAéyyov dwafdler tnv evioln amo v Kevrpin
Mviun, v anokmdtKomotel, Bpiokel T onpacio TG Kol HETAPEPEL TO. OEdOUEVH OO TV
Kevtpikr Mviun oty ApiBuntikn ko Aoyikn Movdda.

[ -
‘ Kopua Munjun ‘

= tov K9kho Extéleong Evroiig (Execution Circle): n ApiBuntikn kot Aoywcr; Movéda
vAomotet v opBunTikn 1 Aoykn evioln ekteldvTag Tig avtioTores mpacels pe to oe-
dopéva kot katoyopei to amotédespa oty Kevrpien Mviun 1 6€ Kdmotov KatoympnTh.

®YAANO EPTAZIAE: ®E BOII 2.4.3 KME (http://g00.gl/GO15Nh)

13.4 Zoyypoveg taosic- Melhovtikég e&eliEerg

2yed0v ag GAOVG TOVG KAASOVG TG TANPOPOPIKIG SLUPAIVOUY OTIC PEPES HaG parydaies Kot
eviunootokég eEelitels. H emotnpoviky govtacio cuvavtd Ty mpaylLoTikOTnTo.

210 7edio TV AoYIoKOD, TOALOTL 0O TOVG GTOYOVES TOV EGTIALOVY GTNV TPOCEYYIOT TNG
avBpomvng vonpooivng, £xovv 110n emttevydel yapn otig eehiéelg oty TEXVNTI YOnpoGUHVY].

O 6pog TEXVNTH VONUOGHVI OVOQEPETUL GTOV KAAGO TNG TAN-
POQOPIKNG 0 0moiog acyoleital pe T oyedioon Kot TV vAomoi-
161 VIOAOYIGTIKOV CUGTNUATOV TOV LHOVVTOL GTOLKEIR TG OLvV-
OpdTIVNG GLUTEPLPOPEC TOL 0TTO10, VITOVOODY 6T KOl GTOLYELDON
gveuia: Labnon, TpPocaprocTIKOTNTA, EEAYWYT] CUUTEPUCUATOY,
Katovonon omd cvuppalopeva, enidvon mpopinudtev kit O
Tlov MaxdpBi 6pioe Tov TopEn aVTOV MG «EMGTAKN Kot peBodo-
Aoyia g dnUovPYIng VOOUVTOV UNYovVAOWY.

Katd 1 dexoetio Tov 1940 gpoaviotnke 1 TpdTn LOOUATIK TEPLYPOUPT TEXVNTOD VEL-
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POVIKOD SIKTVOOV, HE TOAD TEPLOPIGUEVES SVVOTOTNTESG EMIAVONG OPOUNTIKOV TPOPANUATOV.
Kabdg frav eppavég 6Tt 01 NAEKTPOVIKEG VIOAOYIGTIKEG GUOKEVEG TOV KATUOKEVAGTNKOY LETH
tov B' [Taykdopo TToAepo Ntav Eva teleimg d10popeTikd €idog punyovig and 6,1t Tponynnke,
1 ov{non ywo TV TOVOTNTO EUPAVIONS UNYXOVAOVY e vonon Ntav oty okpn e To 1950 o
pofnpatikog Arav Tovpvyk, matépag g Bewpiog VTOAOYIGHOD Kot TPOTATOPUG TG TEXVITIG
vonpoouvvng, npdtewve ) dokiuy Tovpvyk: pio oA SOKILAGI0 EPOTHCEMV-ATAVTICEDY TOV
Ba pumopovoe va eEaxpipmdaost av pia punyovny dtabétel sveuia. H texvnt vonpocivn Oepeimon-
KE TUTIKA G €S0 GTI) GLUVAVTNOT OPIGHEVOV EMPAVOY AUEPIKAVAV ETIOTIUOVOV TOV TOUEN
10 1956 (TCov MakdpO, Mappiv Mivokv, Khovt Zdvov kir). Tn xpovid avti mopovustdotKe
v TpdTN Popd kot to Logic Theorist, éva npdypappo 1o onoio otnpldTav 6€ GUUTEPACHATL
KOUG KOVOVES TUTIKNG AOYIKNG KOl G€ EVPETIKOVS OAYopifovg avalnTnomng yo va amodekviet
pofnpotikd Bempnpota.

Ot gpappoyég g TexvnTig vonroovvng etval mOAAEG: EKTAIOEVOT), LOTPIKY], POUTOTIKY,
EUTELPO, CLGTNLOTA, CXESIUCUOS VEVPOVIKDV JIKTO®V, K.A.TT. GAAG PpiokeTal Tiow Kot omd To
NAekTpoviKa mayvid!

H ocoyypovn teyvnti vonpocodvn amoteAel éva omd To TAEOV «UofMUATIKOTOMUEVOY Kot
Toéwe e&eMocdpeva medio TG TANPOPOPIKNG. ZHUEPA, O TOMENG aElomotel kKupiwg peBddovg
KOl pYUAEiD KOTOYOUEVO OO TOL EPOPHOCUEVO LOONIOTIKG KoL TIG ETOTNIEG UNYOVIKDV, TOP
amd TN BempnTIK TANPOPOPIKY Kot TN LoBnHaTikn Aoyikn 0ntwe cvvéPatve mpv to 1990. Ze
aKoONHOiKO emimedo 1 TeYYNTH VONLOCUVN HEAETATOL EMIONG OO TNV NAEKTPOVIKT UNYOVIKT,
EV( GUVIOTA £VOL OO TO. ONUOVTIKOTEPO BEPEMAKA CLGTUTIKG TOV SIEMIGTNHOVIKOD YVOCTIKOD
TEGI0V TNG YVOGLUKNG EMGTHUNG.

QG TPOG TO VAIKO, Ol ETALPIEG KATATKEVTG OAOKATPOUEVOY KUKADUATMV KL EOIKOTEPO, LVT)-
LDV KOl (KPOETEEEPYAGTMV, YPNOLLOTOLDVTIAG VAVOTEXVOLOYIN, TPOGTABOVV VO TOAAATANGLY-
oovv to TANBoc TV TpaviicTopg oVl HKPOTGIT.

[Ipoceata (IovA. 2015), n IBM avokoivwoe 011, éncita and Epevva piog o1edvong epguvn-
TIKNG kowonpa&iog, otnv omoia 1 1010 €ivol ETIKEQAANC, KOTESTN duvarth 1 dnuiovpyic EvOg
[Kpoene€epyaot oV ival TEGGEPIG POPES 1OYVPATEPOS OO TO. TTLO LOYVPA KTCLTAKION TOV
vrapyovv onpepa. Kabe tpoaviictop katéotn epiktd va cvppikvmbel o péyebog poig entd
VAVOUETPOV (SIGEKATOUUVPLOGTAOV TOV HETPOVL), SUUP®VE, [ie Tovg «New York Timesy.

Yuepa T 1oyLpoTEPT TOITaKLn Exovv Tpaviictop tov 14 vavouétpav. H IBM dniooe ott,
¥apN OTNV TEPULTEP® CUIKPVVGT] GTNV KMUOKO TV EXTA vavopETpwv, Bo eivat Suvatd va kato-
okevachovv Tomdxia Tov Ha mepiEyovy Tave omd 20 dioekatoppvpio tpoviiotopg!

Méypt onuepa 1 Propnyovio TV TOUT £YEL KOTAPE-
peL vo. avTomokpdel 6Tov «vopo tov Moore», dniaon
vo, SuAaotalel TV oy TV eneepyaotadv (TukvoTnta
tpaviiotop) kaBe dvo ypovia. Opwe, pe TNV Topvr ye-
V16 ToVv o1 14 vavopétpav, Exovv ekppactei coPapég
apePolries koTh TOGO 0 «vOpoC TOv Moorey pmopel va,
&yel 1oy0 kot oto péAov. To mopitio eaiveron vo. pnv
umopel va vrootnpiel peyoAvTepPEG TUKVOTNTEG NAE-
KTPOVIK®OV oTotyeiov avd tout. O cuvduacpog Tov Opmg pe éva GAlo ynukd ototyelo, To yep-
pavio, dglyvel va emrpémet Ty tayvTepn Asttovpyia Tewv Tpaviiotops (exToC amd T Gpikpuvon
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TOVG), KAO®MG KaL TV LUKPOTEPT KOTAVIAMGT) EVEPYELOG.

[Ma Adyovg ovykpiong pe 1o Tpaviiotop TV enTd VavopETpov, Bo mpénet va avapepBel mwog
1N éhko, Tov popiov Tov DNA €xet Sidpetpo mepinov 2,5 vavopstpmv, evad Eva epudpd aipocpai-
pro &xel ddpeTpo yopw ota 7.500 vovopeTpa.

"Evog dAAog 0pOpog TG EpEuvog GTOV TOUEN TOV DAIKOD VITOAOYIGTAV 00MYEl 6TOV AEYOLEVO
«KPavtikd vToAoYIoTIY.

Kpavrikéc vroroyiotilc ovopdleTot pio VTOAOYIGTIKT) GUOKELT TOL EKUETAAAEVETOL YALPOL-
KTNPLOTIKES 1010TNTES TG KPAVIOUNYOVIKNG, OTOG TV 0pYN TG «LTEPBEGNG KaL TG «OLEUTAO-
KNG KATOOTACEWDV, Yol VO PEPEL €1 TEPOG £meCepyacio SEdOUEVOV KUl EKTELEGT] VTOAOYICLLMV.
H e&étaom g Aettovpyiog TV KPOVTIKOV VIOAOYIOT®OV Kot 1] S1TOTOOT KOTAAANA®Y alyo-
piBumv omd TN oKomid TG BemPNTIKAG TANPOPOPIKNG, Eival éva cOYYPOVO aKUONUAiKO Tedio
e Titho «KPavTiKog vworoyIspogy. Ot KBavTopnyovIKEG 1010TNTES Kot apyEg AITovpyiag Tmv
KBavTIKOV DTOAOYIOTOV HEAETMVTOL KOl OO TV EMOTAUN TG PLOIKNC. H oyetikn mpaxtikn
teyvoloyia etvar axdpo ot oA Tpdpe oTadie avartuéng. o va mdpovpe o 100 L pmopet
va onpaivouy OAa avtd oG Sovpe To €€0G:

e évav ocupPatikd ynelokd vroloyloTi (KoTd Kavova NAEKTPOVIKS), GTOLYELOONG LOVADa.
TAnpoopiog eivar to bit, evd o Evav kPavtikd vrohoyiot to qubit . Eva qubit propei va ava-
nopactnoel v Tun 1, 0 1 omoadnmote vépheon avtdv TV 2. Avo qubits pmLopovV va ova-
TOPUGTNGOVY OTOONTOTE VIEPHEST TEGCAPMYV SVVATMOV KUTAGTAGE®V, 3 qubits 0mo100NTOTE
vrépBeon 8 kotaotdocmv. ['evikd évag kBavtikds voloyiotig Le n qubits pmopei vo Ppioketon
oe avbaipetn vaépbeon £mg 2" SuVOTOV KOTACTAGEMY TOVTOYPOVA, EVD EVOG KAOGIKOS VITOAO-
Yot G pmopet va Bpicketar povo oe pa amd avtég TG Kataotdoelg Kabe otiypr]. O kPavtikog
vroAoyloTig Aettovpyel B€tovtag Ta qubits o o eEAeyYOLEVN OPYIKT KATAGTOGCT] OV OVATOPL-
oTG TO apyIKO TPOPAN LA Kot yelpiletal Ta qubits ypnoiponoldvVTog AoYikeg KPavTikég molec. H
aAANLOVYi0 TOV TOVADY TOL XPNOLLOTOLOVVTOL OVOpAleTon KBavTikog alyopiOpoc.

Meydng khipokog KPavTikoi DTOAOYIOTEG OVOUEVETAL VO, AOVOLV TPOPANLOTO TTOAD TAYVTE-
pa. o TOVG KAUGIKOVG VTOAOYIOTES, YPNOOTOIDOVTOS TOVG KOADTEPOLS HEYPL TOPO YVOSTOVS
aAyopBpovc. Av do0obv apketol VTOAOYIGTIKOT TOPOL GE £VOV KAUGIKO VTOAOYIOTY, UTOPEL Va.
TPOGOLOLDCEL 0TOL0ONTOTE KPAVTIKO alyopiBpo. Qotdc0 1 vToAoytoTikn Vg S00 qubit, Yo
nopdostypo Bo rav 101 ToAD peydAn yio va avaropactadel og Evav KAUGIKO VITOAOYIGTH Yot
Ba yperalotav va anodnkevtovv 2500 Tég (Eva terabyte mAnpoopiog propet vo amodnkevoet
243 S10KPITEG TIEG).

Ot 7o wponypévol KPavTikoi VITOAOYIGTEG OEV £YOVV TPOYWOPNGEL TEP OO TOV YEIPIGUO TE-
procotepev amd To. 16 qubits, mov onpaivel 6Tt €ivol TOAD PakPId 0O TNV TPUKTIKN EPOPLOYT
ToVC. Q0TOG0, 1) SOLVUTOTITO TOPAUEVEL Kot 01 KPavTikol VToAoy1oTéS o Lépo. Ba pmopovoay
VoL EKTEAEGOVV, YPTYOPO KoL EDKOAN, VITOAOYIGHOVG OV givar aniotevta ¥povoPopot yio Tovg
ovuPaTkovg VIOAOYIOTES (TO OTL OVOUALOVLE TOVG GTHEPIVOVS VITOAOYIOTES “GupParticons” gi-
voi amd povo tov 1on pio eEEMEN)!

DYANAO0 EPTAXIAL:
®F 2.4.4 KME TO MEAAON (http://goo.gl/cOioyn) — Aokwuacio Touring — Epwtioeis.pdf
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Epwtijoeis

1. Tietvon éva Ohokinpopévo Kdkhmpa;
[Mow eivon ta Baocikd mheovektipata Tov OAokAnpopévov Kukiopdtov;
Avapépete Lepikég and Tig pappoyés Twv Olokinpopévov Kukiopdtov
Me moro kpiripio ta O.K. ta&ivopodvrar og Khpokes ohoKANpwONG;

A

Av éva O.K. aviket oy kAipokae o) SSI, f) ULSI, noeg aAnpogopieg ocvpmepaivovpe
OTL1IoYVOLVV Y1 © aVTO;

[Mow dAAa kprepa ypnoiponotodvron yio tagvounon 0.K.;

Tt idovg mAnpogopieg pag divetl 1 kwdkr ovopaoio evog O.K.;

Tieivar o pikpoeneéepyaotic ;

A6 moteg AETOVPYIKES OVADES aTOTELEITOL EVOG LUKPOETEEEPYOOTIG KOl TOLOG O POAOG
TOVG;

o 2=

10. Tiexppdlet kot o€ T HoVASEG PETPLETAL 1] TOYOTNTO AEITOVPYING LKPOEREEEPYAOTT;
11. Avagépete Tig PAGELS TOV TEPILAUBAVEL O KOKAOG EVTOANC .
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ITHTEZX- YAIKO I'lA EITITIAEON:
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€vOG VIOAOYLoTIKOV cvotiuatog http://photodentro.edu.gr/lor/1/8521/6644
> Wikipedia: https://goo.gl/z9nTGO
> Oloxkinpopévo Kikhopa: ta mpota fripota: http://goo.gl/uF4gKs
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www.eng.ucy.ac.cy/gellinas/ECE100_Guest_Georgiou.pdf

> [lapovcioon: R. Dadsena ta&wvounomn og khipokeg olokinpwong http://goo.gl/hMIUj6
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> Wikipedia- KPavtikoc vroroyiotic: https://goo.gl/ WFBwvr
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> Owtodevipo: KME, (video) http://goo.gl/vojsW1
> On line cOykpion emddcewv encéepyaotav http://cpuboss.com/

> Awdpaoctik mapovsiaon H «toydtton tov vmoloyiot @wtddevipo: http://goo.gl/
UMeACM

> OV gpyooiog: M. Tpipog http://goo.gl/VoCFKO

> Wikipedia: https://goo.gl/ZgqOgN

> [lapovcioon (Awg. 15-24)- TEI Xtepedg EXLGdac- Aonpdxns-BovpPovraxkng- Kako-
povvtag-Agiiykov http://goo.gl/TurpWO

> [otocelida Anp Zopemvion, exm/kov IIAnpoeopiknig: http://goo.gl/CK2CqS

> Aoyopkd avéivong tov vAkod voioyiot (.. SIW Portable)

> Videos:
o Amd v dupo oto mopitio https://www.youtube.com/watch?v=aCOyq4YzBtY
o To microchip oto pikpookomio: https://www.youtube.com/watch?v=Fxv3JoS1uY§

o Iag kartackevalovtotl to OL. Kvihoporta: https://www.youtube.com/
watch?v=nXPSXeSc22c

> APOPA:

o lotopia twov OA. KukA http://www.nobelprize.org/educational/physics/integrated
circuit/history/ (oyyAkad

o OloxAnpopéva Kok, Zepdg 74- K. T'avvapag http://goo.gl/fZrVdn

o Iwg Eextvdwm ™ yvopia pov pe to Raspberry pi K. Tovvopag http://goo.gl/OzdtYr

o Ot vroloyiotég mpoomafodv va puunbovv tov avBpamvo eyképoro http://goo.gl/
oySHun

o O mpmtog mov Ba Eemepdoet To vopo tov Moore http://goo.gl/vSGfWb

o IBM: Ot pglhovricoi H/Y http://www.insomnia.gr/ /articles/hardware/ibm/-

o AnuovpynOnke éva «TGLT» VTOAOYIOTH O 1OYLPO KAl LE TEPIGGOTEPA TpOviioTop
and moté: http://goo.gl/UG90Si

o Ovvroroylotéc Ba "arsBavovtar” og 5 ypovia http://goo.gl/LUbnZl
o KPovrikoi vmoloyiotéc- http://goo.gl/eBrmMP

o O «Bdavatocy Tov vopov tov Moore & t0 péALOV TV voAoylotmv http://goo.gl/
vcTRvt

o H doxwacio Turing (ayylikd) http://csunplugged.org/the-turing-test/
http://csunplugged.org/wp-content/uploads/2014/12/unplugged-20-the turing_test 0.
pdf

o To moyviol g pipmong N dokipacio Turing- I1. Kovtowov http://goo.gl/I8IMKz

0 NevpopopEIKo ToUT» HEITAL THY OPYAVMOGT TOV £YKEPAAov: http://goo.gl/QIFtww
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Egopuoyéc Pnoiaxnc Teyvoloyiag
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Teyvoloyiog
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~

14. E@appoyéc Ynoroxng Teyvoroyiog

X100l
Metd v pedétn tov kepaiaiov Ba gicat tkavog/m vo:
v oamaplBpeic Tig epappoyéc g Ynewxng Texvoloyiag o didpopoug Topelg
v TEPLYPAQELS TOV TPOTO LIE TOV 0010 0ELOTOLEITAL 1] YNPLOKT TEYVOLOYID GE EVAV EMUEPOVG
Topéa
v oyedalels, ouvhETelg Kot VAOTOLELS Liol TOAVIEGIKT) TOPOVGINGCT] Y0, TIC EQUPUOYEG TNG
YNOLOKNG TEYVOLOYIOG
v AvoQépelg vEn ETayYELLOTO TANPOPOPIKNG
v Avayvepilelg Tig TUoES TGS 0yopac ™ TPOG TO EXAYYEALLOTO TANPOPOPIKTS TOL ETOUEVL
xpoOVIOL
Baown oporoyia: Eooppoyég ITAnpogopiknig, Pnelaxn Teyvoloyia, Melhovtikd Exoyyéh-
poto IIAnpogoptkig
Ewayoyn: Xy evomra avt Ba diepevvioete Tig epoproyég g [IAnpogopikng - Ynouo-
KNG TEYVOAOYIOG GE SLAPOPOVG TOUELS KOl TO, EMAYYEALOTA TOV HEAAOVTOG OE OVTOVG TOVG TOLLELG.

ﬁ}f‘%‘s oY

m
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14.1 Awepeivnon Tov eEghEe@V NG YNOLOKNG TEYVOLOYING OVA TOPED EQUPIOYDV
[epimov mpv and 30 ypdvia Eekivioe 1) TOKTIKY PO TOV TPOCHOTIKOD NAEKTPOVIKOD VTO-
Aoylotn, 0 omoiog otV mopeia. CLVEBUAE GTO UETAGYNUATIOUO THG KOW®OVIOG KOl TOV TPOTOV
Comg pag.
211 onepwv| €m0y SOMIGTOVOVHE OO KOl TEPIOGOTEPO TG 1 Toxelo €EEMEN TG VNt
aKng texvoroyiag Kot ewdtkd Tav Teyvoloyiov ITAnpoopikng €xel ennpedostl KGBe Topén g
avOpaOTIVNG dpaoTNPLOTNTOC.

Yy evotnta avtr Oo diepevvnoete, pe T HEB0JO TG EPELYNTIKNG epyaciag, Tig e&eMEelg
™G YNOWIKNG TEYVOLOYInG avd TOHED.

Me ) BonOeta tov pOAA®V epyociog Ba epyacteite oe LKPEC OpadES (TPLadec-TeTPAdES) Yia
™ J1EpPEHVNON Ko TAPOVGIAoT TOL BEHATOC Y10 Eva TOPEN TNG ETAOYNG GOG.

210y0¢ oag eivor vo oxeSIG0ETE Kol VO VAOTOMGETE Uiot TOAVUEGIKY TOPOVGINOT Y0 TIG
EPUPLOYES TNG YNPLOKNG TEYVOLOYIOG GTOV TOUEN TNG ETIAOYNG GOG.

AxorovBovv OVAL epyasiog Yo Tovg pabnTég Kot evoekTikd ®OALL ApaoTnPloTHTOV Y10
TOVG EKTOUOEVTIKOVG.
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DOYAAO EPT'AXIAY Ing XYNANTHXHX

HMEPOMHNIA:

MAOGHMA: BAXIKA O@EMATA [TAHPO®OPIKHX
EPEYNHTIKH EPTAXIA: «Eg@appoyéc g Ynoerexig Teyvoroyiacy

TITAOX EPEYNAX OMAAAZX:
Lo
ONOMATA MAOHTON: g .............................................
e

Xty 1n cvvavinon] pog 0a mpéner:

v No yop1oTovpE 68 OUAOES TOV TPLOV-TEGTAPMY UEADY

v Na emhéEovpe TOV TOPEN EQUPUOYMY TANPOPOPIKNG ToL Ba Siepeuviicouple Ko o Topov-
GlOCOVE OTIG AALEG OMAOES

v Noa kaBopicovpe To EPELVITIKA EPMTALLOTO TG EPYOCTAG HOGC

v Na neptypdyovpe tn Hopen mov Ba €L 1 TAPOVGIACT) TOV AMOTEAEGUATOV TG EPEVVAG
nog

v No kataypdyovupe Tig pedddovg Epgvvag Kabmg Kot T péca mov Bo ypnoiomotcovpe

v No arapifunoovpe T1g epyacieg mov Bo npénel va oAokANp®OOHV Y10 Vo pTACOVLE GTO
TEMKO OTOTELEGLOL.

v Na mposdiopicovpe Tig appodidtteg Tov o avordpet kabe pérog e opnadag pog

v No TpoETOACTOVE KATAAAAQ Y10 TV EXOUEVT] GUVAVTHOT

ZopumTAnpaOvovpE GOVTONO, 0ALG pE caQVeLa TO aKOAovO:

-Zg oo, epwTnpato Oo amavTnoel | Epeuvdl oG
1.

2.
3.
4

- ITow popen Ba £xel to amotédeopa G epyaciog pag; (zapovoiaon dapaveimy, Pivieo,
wiki, blog, kAr)

- Amd nob (dwodixrvo, emotiuovid mepiodika, Pifrio, emronies emokiyels kAn) Oo avTin-
GOVLE TANPOPOPIEG OYETIKE e TO BEpL pag;

- Il Ba avtAncovpe mAnpogopieg oyeTikd pe to Bépa pog (ovveviedleis ue e1dixoig, uop-
TOPIES, EPWTNUOTOAOYIO, K.1.TT);

- Tow péoa (ovorevés, viikd, Aoyiouiko kir) B0 YpElOGTOOUE;
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- Toteg appodiotreg Ba avordapet kaBe péLOg TG OPAdAG HOGC;

lo pérog 20 pérog 30 pélog 40 péhog

I'evikdg cvvTOVIoTNC

YrevBuvvog de€aywyng Tov cu-
VEVTELEEY KOl EPMTNLLOTOAO-
yiov

Ymevbuvog cuAloyMig
VAMKOD

YrevBuvog Kelpévav

YrevBuvvog ypapikmv

Yrehbuvog pmToypapiov

YrevBvvog qyov

YrevBvvog animation

YrevBuvog video

Mo Ba givon to Ppata g dadikaciog (Xpovompoypouuetiouog) yio v OAOKAP®GCT| TG
gpyooio pog;

Daosis - Epyaciceg

In ovvévinon

21 cuvavnon

3n cuvavinon

4n ocvvavinon

5M ovvavinon

6m cvvavinon
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- ZOUTANPOVOLLE TO NUEPOAOYIO EPYACLDV:

Huepoidylo Epyaciav 1ng Zvvavinong

[oeg epyacieg Eyvav;

T pag Gpeoe;

[og cuvepyaotnKopue;

T poPAqpaTo AVTIHETO-
nicope;

Me 11 0o acyornBovpe
oTnV EXOUEVT GLUVAVTNON;

T1 o pémet va Eyet
npoetolpdoet /okephei o
KoBévag pag yo Ty endpe-
VI 9opd;

Hapatmpnoeis:
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®YAAO EPT'AXIAY 2ng XYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «E@appoyés e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
L
ONOMATA MAOHTQN: § .............................................
Qe

v 2n ovvavtioin pog 0o mpémer:

v Na datondcovpe To Bépa g epyaciog pac.

v Na Tpocd1opicovpEe TOVG GTOYOVG TNG ORLASUG LLOG.

v Na ova{nTicovLE Kol Vo GUYKEVIPOCOVLE TO TPMOTOYEVEG VAIKO Y10 TOV TOHEN TOV OVaL-
AaPage.

v Na katoypayoue TI¢ 10EEG TOV SLTLAMVOVTOL 0o OAa T LEAT TNG OUASAG LOG OE GYEoN
e o Bépa mov Ba &yl epappoyn mov Ba avarTOEOLLE.

v No emhéEovpie To KaTtdANAa epyaleln Yo TV VAOTOINGT TG EQAPLOYNG LOG.

ZopumTAnpaOvovpIE GUVTON OALG PIE COPNVELD TO 0KOAOVOO:

-Toto givar to Bépa g epyooiog pag;

-TTotot o1 otdy01 OV BEAOLLLE VO EMITO OV LE;

-Me mota TehMkd voBEpaTo omopacicaple vo acyoAnBolue;
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- To vo cuAAéEovpie TO VKO pag dnpovpyovpe dVo Eexoplotég Aloteg Omov Ba avapépo-
VTOL TO, 0TOTEAEGLLOTAL TNG AVOLATNONG LLOG OTTO:

Biiia 1 Teplodikd 1 eykvkhomaideieg 1 epnuepideg devBuvoelg 1o AlodikTvo

- TToteg eKMOIdEVTIKEG EMOKEWELS KOl TOLEG GUVEVTEVEELG Amd E151KOVE EMGTHHOVEG B0t BN~
LLE VO TTPOLYLLLTOTTOUCOVLLE Y10, VOL EUTAOVTIGOVUE TIG YVAGELS LLOG;

- Iow epyaeio YKATEGTNIEVO GTOVG VTOAOYIOTEG TOV EPYOCTIPION LOG OALG KoL EQAPLLO-
véc web2.0 Ba pNGLULOTOINGOVLLE Y10l VO, VAOTIOUGOVLE TV TOADUEGIKT| LLOG EQAPLOYT;

- ZOUTANPDVOLLE TO NUEPOAOYIO EPYACIDV:

Hpepordyo Epyoacuav 2ng Zuvdvinong

[oeg epyacieg Eyvav;

Tt pog dpeoe;

[ldg cuvepyaotnKope;

Ti TpofALLOTO OVTILETOTIGALLE;

Me 11 00 aoyoAnBovE 6TV EMOLLE-
V1 GLVAVTNON;

T1 Ba mpénet va Exel mpogtolpdost /
oke@Bel 0 KaOEVOG [Lag Yo TNV ENO-

Hevn eopd;

[Mapatmpnoeig:
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®YAAO EPI'AXIAY 3ng XYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «E@appoyés e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
L
ONOMATA MAOHTQN: § .............................................
Qe

Xtnv 31 ovvavioi] pog 0o Tpémer:
v No cvliéEovpie Ta dedopéva TG £pevvag Hog epyalOrevol GUVEPYOTIKA LETOED TV LE-
AV TG OPLAdAG HOG ALY Kot TV LofnTodv Tov GAAOV OPAdmYV.
v No ene€epyaoctodpe To edopéva Tov GUALEEILLE.
v No cuvBécouie 10 VKO pog.
v Na dnpiovpyfcovpe [ TpdTn £KS00T TG GAANAETLOPOCTIKNAG TAPOVGIOGTG.

v Na mpoteivouvpe fertidoelg.

TopurAnpavovpe cUVION 0ALG pPE o VELD TO aKOAOVOO:

[dg Ba cvALéEou e Kot o€ TTotaL pop@n Bol amofNKELGOVE TO TPWTOYEVES VAMKO LOG;

- Tlwg B cuvEPYOOTOVE [E TOL VITOAOLT LEAT TNG OUAOOS LLOG OTI GLUYKEVTIPWOT] TOV VAL
KOV oG

- Tl Bo oAAnioPontnBodpe pe ta LEAT TV VITOAOIT®OV OUAd®V TG TAENG LG OTN GUYKE-
VIP®OOT TOV VAKOV LOGC;

- Twg o emetepyaoctodue Ta Keipevd pog £T01 MOTE Vo TO TAPAOMGOVIE GTOV VIELBVVO
KEWEVAV TNG OPLASOG oG Yo Wn@lomoinet Kot dtdpbwon;

- Toteg ekdves-pwtoypapicg Bo emAEEOVLLE VoL YPTCILOTOUCOVIE GTNV TOPOVGIOGT] oG
KOl VO TIG TTAPadDGOVE 6TOV VAELOVLVO EIKOVAV TNG OpAd0G Log Yo eneepyaoia, Ynot-
omnoinomn Kot cupmnicon;

[177]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

- TTow povoikd KoppdTion kot Tparyovdia Kafmg Kot yNTucd KOPUATIO 0o TIC GUVEVTELEELG
Ba ypnoyomomcovpe kat Bo To Topad®ooLLE GTOV VTEVBVVO YOV TNG OUASAS LLOG YLo!
vo T emegepyaoTet;

- Towo amoordopata Pivieo Kot KvoOUeVg EIKOVOG BELOVLE VO EVOOUOTMCOVE GTNV 7oL
POVGIOGT] oG KOt VO, TOL SMGOVLE GTOV VIEVHLVO TNG OPLAdAG LOG Yl eneéepyaoia;

- Iag 8o oAAnioPontndodv ot vevbuvol OA®Y TV OPAd®Y GTNV EKTOVION TOV ApHOdLo-
THT®V TOVG;

- Tog Ba epyootovpe GLAAOYIKE Y10 Vo GUVOEGOLLE TO VAIKO LOC Kol VoL TO OVOAGPEL O
VIEVHLVOC TOPOVGLAGEDY TNG OUAOOG LOGC;

- Toteg Bertidoelg Bo TPOTEIVOLLLE VAL YIVOUV GTIV TPATH LOPPT} TNG TOAVUEGIKT LLOG EQOP-
Hovng;

-ZOUTANPOVOLLE TO NUEPOAIYIO EPYACIDV:

Hpeporoyo Epyocuav 3ng Zuvavinmong

[oteg epyacieg Eyvav;

Tt pog dpeoe;

[lodg cuvepyaotnKope;

Tt TpoAHOTO AVTIHETOTICALE;

Me 11 Ba aoyoAnBodue otny endpe-
V1 GUVAVTNON;

Ti 8o mpémet va Exel TpoeToydost /
oke@Bel 0 KabEVOG Lag yio TV Eno-

Hevn eopd;

[apatmpnoeig:
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DOYAAO EPI'AXIAY 4ngXYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «E@appoyés e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
Lo
ONOMATA MAOHTQN: ; .............................................
Qe

Xtnv 41 ovvavrnon pog 0o mpémer:

v Na ohokAnpaocovpe v eneéepyacio Tov dedopévmv g Epeuvag pag epyalopevol ov-
vepyoTuKd LeTagd TV HEADV TNG OUASUG HoG OALG KAt TV HaBNTOV TOV GAA®DY OULAdMV.

v Na encéepyaotovpe v npodT £Kd00T TG OAANAETIOPUCTIKNG TOPOVGINGT|G TTOV OMpiL-
OVPYNOALE 6TO 30 PVALO Epyaciog.

v Na mpoteivoupe fertidoelg.

ZopmApAOVOVUE GUVTON OALA PE GOPNVELX TO OKOLOVOA:

- Tlwg Ba ene&epyacTovpE TO KEIHEVA LG KO TMOG 0 VITEVOVLVOC KEWWEV®V TNG opddog oG B
10, ymeronotoet kot Ba ta Stopbioet;

[og o1 vrevBuvol Kelévav OAmV TV opadwv Ba propécovy va oAiniofonndoiv;

- Tloteg ewkdvec-potoypopieg Oo eMAEEOVLE VO XPNOLULOTOWGOVLE GTNV TOPOVGINGT] LOG
KOl TG 0 VIEVHVVOG EOVOV TNG OPLAdNG HaG Ba TIG emeEepyaoTEl, YNPLOTOUGEL KOl GU-
UTIECEL

[Mog o1 vrevhuvol edOVEY OAMV TV opad®V Ba pmopésovv vo adliniofontnbovv;

[Mowa povotkd Koppdtio Kot Tpoyodoto Kabmg Kot nynTikd KOUHATLO 0o TIG GUVEVTEVEELS
Ba ypnoponomoovpe kot Ta¢ 0o to emelepyactel o LIEVHVYVOG NYOL TNG OULASNG LG,

[ o1 vtevBuvor oV OALV TV oUAdwY Ba pmopécovy vo aliniopontnbovv;,

[179]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

- Tow amoomdopato Pivieo kot KvoOpevng EKOVIC BEALOVLE VOL EVOOUOTOGOVE OTHV T0L-
pOVGIaGT HoG Kot TG 0 vIevBuvog TS opadag pog Ba ta encEepyaotet;

- Ilag ot vaevBuvol Bivieo kot KvodpeYNG €KOVOG OA@V TV Opddmv Ba pmopécovv vo.
alAnioBondnbovv;

- I Ba epyaotodpe GLALOYIKG Yo Vo ETEEEPYOOTODLE TV TPDTY £KS00T TG TAPOVGio-
NG Hag;

- Towec Bertidoelg Bo mpoteivovpe vo yivouv oty mpmTN HOPPT TNG TOAVHUESTKNG LOG

£QapUOYNG;

-ZOUTANPOVOLLE TO NUEPOAIYIO EPYACIDOV:

Hpeporodyio Epyocuav 4ng Zuvavinong

[Moeg epyacieg Eyvav;

Tt pog dpeoe;

[lodg cuvepyaotnKope;

Tt mpofApoate avTeETOTICALE;

Me 11 00 aoyoAnBovpe 6TV EMOE-
V1 GLVAVTNON;

Ti 8o mpénet va Exel mpoeToydost /
okeBel 0 KaBEVOG LaC Y10 TNV ENO-

pevn popd;

[Mapatmpnoeig:
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®YAAO EPT'AXIAY Sng LZYNANTHXHX

HMEPOMHNIA:

MAG®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «E@appoyés tng ¥norwukng Teyxvoroyiog»

TITAOX EPEYNAYX OMAAAX:
Lo
ONOMATA MAOHTQN: ; .............................................
e o

Xtnv 51 ovvavtioin pog 0o mpémer:

v Na mpofdlovpe v mpdTn £Kd00T TNG AAANAETOPUCTIKNAG EPAPHOYNG O GTNV OAOWE-
Aglo TG TaEng pac.
v Na mpoteivovple BeEATIDOELG GTO TEPLEYOLEVO KOL TOV TPOTTO TOPOVGIACT|C.

v Na avto-00Aoyn0odie yio Tov TpOTO Kol TO AMOTEAEGHA TG EPYOCLOG TNG OULASAC LLOG.
v Na enebepyactovple - PeATidcovpe TV €pappoyn pog PAcEL TV TopaTnpoEm®Y ToV Ad-
Bape amd Tovg GUUUOONTEG O,
ZopumAnpavovpe cOUVION 0ALG pPE o VELD TO aKOAOVOO:
- Tow yevikr evIOTOOT OMOKTACALE and TNV TPOPOAN TNG TPAOTNG KOO0 TNG AAANAETL-
3pACTIKAG EQUPHOYAG HOG;

- TTow oMo Ko TOpATNPHGELS dEXTKOUE OO T UEAN TV VIOAOTMV OUAd®V YioL TNV
gQuppoyh pog;

- Toteg Pertidoelc mpoteivouple v KEVOULE LE TO VITOAOTO LEAT TNG OUAOOS HOLG (G TTPOG
T0 TEPLEXOHEVO TNG EPUPHOYNG HOG;

- Toteg Peltidoelc TpoTeivoupe VoL KAVOULE JE TO VITOAOTA LEAT TNG OUAOOC LG (G TPOG
1OV TPOTO TOPOVGINGTS TNG EPUPHLOYNG HLOC;

- T pog dpeoe kon 1L Tpémet vor PEATIDCEL 6TV Topovsiaon TG Kabe po omd TG GALES
OMLGdES;
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- ZOUAANPOVOUVLE TOV TIVOKO VTOOELOAGYNONG TNG OULASAS LOG:

- Tow Arav ta woyvpd onpeio ™ opadag Hog;

- Toteg rav ot advvapieg g opddog pag;

- T pébape dovigdovrag pe GAlovg;

- Ympye dudbeomn cuvepyooiog petald pag;

- A&10TOUGaLLE TIG YVAOGELS TOV OTOKTNOALE KATA T d1dpKelo S1dacKaAiog Tov pobfporog;

- ZOUTANPDVOLLE TO NUEPOAOYIO EPYACIDV:

Hpepordyo Epyocuav Sng Zuvdvinong

[oeg epyacieg Eyvav;

Tt pog dpeoe;

[ldg cuvepyaotnKope;

Ti mpofALLaTO OVTILETOTIGALLE;

Me 11 0 aoy0ANnBovE 6TV EMOLLE-
V1 GLVAVTNON;

T1 00 mpéner va el mpogtoudoet /
okeBel 0 KaBEVOG [Lag yio TNV ENO-

Hevn popd;

[Mapatmpnoeig:
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D®YAAO EPT'AXIAY 6ng XYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «E@appoyés e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
L
ONOMATA MAOHTQN: § .............................................
Qe

Xtnv 6n ovvavrnon pog o mpémer:

v Na fedtidoovpe akOun mEPIGGOTEPO TNV TOAVHEGIKT OGS EPAPHOYT| £TCL DOTE VO TAPEL
™V TEMKN TG LOPOT.

v Na pofdiovpe v tedk £K600T TG EPAPHOYNG LOG OTNY OAOHEAELD TNG TAENS LaC.

v Na a&loloynoovpie Ta LEAT TOV VIOAOITOV OHAd®V.

v Na agoroynfovpe amd Tovg VITOAOUTOVG GUULOONTEG LOG.

v Na kdvovpe v 1Ak a&loAdynon tov £pyov.

ZopumAnpaOvovpIE GUVTON OALG PE CUPNVELX TO 0KOAOVOO:

- Toteg teEMKéc PEATIOOELS KAVOLLE LLE TOL VTOAOLTOL LEAT TNG OULASOC LOG OG TTPOG TO TEPLE-
XOHEVO TNG EQAPHOYNG HOG;

[Moteg telkég Pertinoelg kavape pe o Voo LEA TG OUAS0G LOG G TPOS TOV TPOTO
TOPOVGLAOTIG TG EPUPUOYNG HOG;

[Mowa evtonmon amokticape amd TV TPoPoin TG TEMKNG £K300NG TG OAAAETIOPACTL-
KiG 8QapuOYig Hog;

[Mow evtdmmwon amoktioape omd TNV TPoPorn TG TEMKNG EKJ0CTG TV VITOAOIT®Y EQOP-
LOY®V TV OULAd®Y TNG TAENS Hag;
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- ZopumAnpmvoupe tov mivaka a&lodldynong v v epyocio Kabe piog omd TG VITOAOUTEG
opddeg:

IIOAYMEZIKH EQAPMOI'H .....ng OMAAAZ NAI OXI

- To mepieydpevo omovTd 60 EPOTNILOTO KOL TOVG GTOYOVG;

- Ovmyég etvan 0&LOMOTEG KO £YKVPEG;

- To mepieyodpevo givar TANPEg Kot KoTovonTo;

- 'Eywe emelepyacio kot ovvleon tov mepieyopévov and moArég mn-
Ve,
- Y7apyouv TOmOYpaQpIKG KOl GUVTOKTIKG AGON;

- H epappoyn eivat ebkoAn oty mAonynon;

- Y7apyoovv To. omapaitnTo TOAVHECIKE GTOLYEL,;

- To molvpeocikd ototyeio Asitovpyoiv;

- Ot obvdeopot givor edLIKPITOL, KOTAVONTOL KOl 001 YOOV GTOVG G-
otovg KOUPovG;

- Tehxd wavoromOnkape and 10 AmOTELESHA TNG OAANAETIOPACTL-
KM epapuoyng;

-ZopTANPOVOLLLE TO NUEPOLOYIO EPYOCLDV:

Huepoidylo Epyaciav 6mg Zvvavinong

[oeg epyacieg Eyvav;

T pag Gpeoe;

[log cuvepyaotnrope;

T poPAqUATO AVTIHETOTICOLLE;

Hapatmpnoeig:
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14.2 Emayyéipata tov IIknpogopikig

Ta enayyélpota mov cuvdéovtar pe v ITnpopoptkn kot tig Néeg Teyvoroyieg dev mpo-
KELTOL VO, TAOWOLV VoL TOPAYOLV Kot LEAAOVTIKG Ttept{TnTes e10KOTNTES, OO T OTLYUN HEALGTA
TOV TPOKVTTOVV daPKAOG VEX TTEdia. Ot TPOYPUUUATIOTES, Ol AVUAVTEG GLUOTUATMY, O E101KOT
ot avantuén S1aSIKTVOKAY EPUPLOYMY, Ol LNYOVIKOL AOYIGHIKOD, 01 VTTOGTNPIKTES fhcemy de-
SOUEVDV K.G. KO YEVIKOTEPQ GTEAEYN MOV acYoA0VVTAL &iTe e To hardware gite pe to software
Ba £xovv mavto BEom oty ayopd epyooiog.

O1 emotpHoVIKEG E101KOTNTEG, TOV PavTAlovV va £xovv dvOnon puellovtikd eivol ol yevett-
KOl TPOYPUUUATIOTES, OL LINYOVIKOL TEYVITIG VOT|LLOGVVIG, OL TEXVIKOL OTTTIKNG VA, 01 AVAAVTEG
ACQAAELOG TAPOPOPIOIKDY GUGTNUATOV K.T.A.

Ye oot TV evotTa KoAgiote va avalntioete o opdadeg minpogopieg yio ta Emayyéipata
TOV PEALOVTOG KOl KOTELBVVGELS OtV ayopd epyaciog og mpog tnv [IAnpogopiky.

Kabe opada emréyet ko mopovotalel oty olopéleta pio katedBuvon yio LEAAOVTIKNY omo-
oyoAnon oe enayyéipata IIAnpopopikng.

Epotijoeig
1) Avogépere tpia (3) ueAdoviika exoyyéiuata TANPOPOPIKHG.

2) Ileprypoyre 10 peAlovtxo emayyeluo oy mAnpogopixn ue to omoio o cog dpeoe vo,
acyolnBeie.

3) Mmopeite vo okepteite £0€IG EVoL 01KO 00G UEAOVTIKO ETAYYELLO. OTHY TANPOPOPIKI],
DYAANO EPTAXIAY

Anuiovpynare Eva eVVOLOAOYIKO YOPTH UE TOUEIS EPAPUOYAC THS WHPIAKNS TEYVOAOYIOS Kol
ETOYYEAUATO TANPOPOPIKHG.
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