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Ewcaymywko onueiopo

Ayomnt/€ padntpren),

AVIKES 0T YEVIA TOV TOOOV OV YeEVWVNONKOV KOl HEYOAMDVOLV GE éval KOGUO TOV
KoTakAOCeTon amd dedopEVH Kot TANPOQOpies. APETPNTEG CLOKEVES YOP® Gov emeEepyalovTat
Ta dedopéva aVTA Y10 VO GOV dMGOLY EDKOAN KOl YPTYOPQ YPNOUYLES KOt £YKVPES TANPOQOPIES,
MOTE VoL EVIUEPMBELS, VO ETIKOIVOVNGELS, VO OPYOVAGELS TN (M1 GOV Kol YEVIKA Va. BEATIOCELG
™V mooTNTd TNG.

Me o kduepo, éva tablet 1 éva «é&umvoy TMAEQE®VO, «cLAlOUPAvVEIS» dedouévo TOV
TPAyHaTIKoD (PuoKoD) KOouov To omoila cuvyvh emeepydlecal Kol KAMOES QOPEG TO
popdlecar pe Toug PiAovg Gov akdpa Kot Otav avtoi Bpickoviot ToAD pakpid.

210 TPAOTO UEPOS TOV HOONUATOS, OKOTOG £ival vor KATAVONGELS TN GUOT TOV dAPop®mV
LOPO®V EOOUEVOV/TANPOPOPTIOG KoL VAL ATOKTIGELS YVACELG-OEEIOTNTEG- OTAGELG GYETIKES LE
TOV TPOTO TOV O VTOAOYIGTNG, UE TIG 00Nyieg Tov avBpdmov, droyelpileTon TIC LOPPES OVTEG.
'Eto1 0a eloan o€ B6om va emtuyydvelg tny KaAdtepn a&lomoinon tov dedoUEVOV Y10, VoL ETADELS
TpoPAnaTa Kot vo AapBAVELS ATOPACELS.

2mv enegepyacio TV S1APOP®V LOPO®V OEG0UEVOV GUUUETEXOVY TUNLOTO TOL VALKOD TOV
VTOAOYLGTI] TOL 01 SVVATOTNTEG TOLG Kol 01 EEEMEEIC TNV TEYVOAOYIO TOLG HOG EVIVTOGLALOVV.
2NV TPOYLOTIKOTNTO TOL KUKADLATO TOV TEPIAAUPAVEL TO DAKO, oTnpilovTal 6€ GLVOLAGLOVG
amh®V SOUKOV otolyeimv. Avtd To JOpIKA GTOElD, TOV «UWKPOKOGUO TOV VAIKOV», Oa
yYvopicelg 6to deVTEPO HEPOS Tov padnuartog. Ipaypatomoidviog S1kég GOV KATAGKEVES GTO
gpyaotnplo, Ba deic amd xovid TL cvuPaivel 6TO0 €GMOTEPIKO TOL VTOAOYIGTH] GOV OTAV
VIOAOYILELS TO HEGO PO TOL TETPAUUTVOV GOV, OAAGL Kot OTOV AmoBNKEVELS GTO «PAUGAKL» GOV
TO OYOTNUEVO GOV TPAYoLdL 1 SopHOVELS TN EOTEWVITNTO TS POTOYPAPiag mov BEAES va
avePAoElg 6TV 16TOGEAMON GOV.

10 1pito UéPOC, Ba diepevvnoels, kot Ba mapovcidoelg cuv-epyalOUeEV/0¢ GE Lo IKPT
Oudda e TOVG GUUUAONTEG GOV, EPAPLOYES TG YNOLOKNG TEXVOLOYIOG GE SLOPOPETIKOVS TOUELS
Ko Ba yivelg ikavog va epevvag Kat var ovoryvepilelg vdpyovta Kot LEAAOVTIKA emoryyEALOTOL
mov avadvoviat otov Topéa TG [TAnpoopikmg, ot onoio puropeig kot €60 VoL GTAGI00POUNGELS
GTO QUECO HEALOV.

Ooca Ha Kotaktoels o€ 0vTo 0 Pdnpa Bo cov Eavovy Wiaitepa YpMoILa AUESA, 0pov Ba
T, 0ELOTOMGELS GE SLAPOPES EPUPLOYES TOGO GTA AL, LOONUATO TOV TOUEN GOV T.Y. KATH TNV
aVATTUEN EQOPUOYDOV KOl 10TOTOT®V, OGO KOl OTI KOTOOKELT WG OAANAETIOPOCTIKNG
TOAVIEGIKNG TOPOVGIooNS TOL Bol SNUIOVPYNCELS Y10 VO TAPOVGIACELS TO ATOTEAEGUATO TNG
EPELVAG GOGg Ue TNV ouddo 6ov oto Tpito pEPog tov padnuotog. IoapdAinia, Eexwvag va
owodopeic To BewpnTikd VIOPaBPO TOV GE GLVOLOCUO E TIC TOIKIAEG dPAGTNPLOTNTES TOV
nwpoteivovtal, kol apyotepa, péoa amd ™ oo Biov pabnon kot cuveyllopevn EKTaidevon Kot
Katdption ocov, Oa oe Pondfcer va avromokpivecor pe emdpKE OTIS UEAAOVTIKEG
EMOYYEAULATIKEG OTOLTIGELS.

Ot onpeudoelg mov £xelg ota xépta. cov Voot pilovy To Avaivtiko Tlpdypappo Xrovddv
v o podnuata g B' 14éng tov Huepnoiov ko Eomepivav EITA.A. -«Baoikd Oduata
Inpopopixnc»y tov ot tov Teyvikds Epappoywv ITAnpoeopikng, Texyvucog H/Y ko
Awtoov H'YY & Teyxvikdg Epapuoydv Aoyiopikov tov Touéa ITAnpoeopikng g Ouddog
[Tpocavatolopot Teyvoroywmv Epappoymv.

21006 TOV CNUEWMCEMV EIVOL VOL GOV OMGOVY TNV gvKopio Vo EUTEODGELS, Vo EUPabivelg

Kol vo. ovuvoyicelg Olo ovtd mov Ba yivouv péca otnv TaEN Kol GTO EPYOCTHPLO NG
[TAnpopopikng o€ KaBe evotnTa TOL P paTog. 'Eyive mpoondfeia dtobepatikig mpocéyyiong
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TOV OVTIKEWEVOV KOl GUVOECNG TOVG UE TIG LTAPYOVGES Kol TIG EMOUEVES TPOS OmMOKTNOM
YVOOELS Kot 0e£10TNTES, AAUPBAVOVTOG VITOYN TIC EUNEIPIEG, TIC VONTIKEG IKOVOTNTEG KOl TNV
nAia cog. Méoa and pio Mt Tapovsiocn divouy EREact 6T TAEOV OTLOVTIKES EVVOLEG Kot
OPOLG KAEWOLA SIVOVTOG GOG EVKOLPIES Y1 TEPOUTEP® EEACKTOT Kol LEAETN KOl GAA®V TNYDV.
Youvdéovv TN BepnTikn YyvOOYN pHE TNV KOWOVIKY Tpoaypatikoétnto. Embountd eivar va
EVIOYVLOVV TNV €Ae00epn Ekepoon Kot vo, KOAAEPYHGouV TV avalTnon Kot dlepevvnon
SLPOPETIKDV TNYDV.

Ol onUEIDOGEIS OVTEG G EVTLTN HOPPN Yo TOVG UaBNTEG, amoteloby €val LEPOG amd TO
EKTOOEVTIKO VAKO 16TOTOTOL vITootpiEng Tov pabnuatog, oe popen wiki (http://epal-b-
basic-info-issues.wikispaces.com). Onwc¢ 0o dromiotdoels, To Wiki amotedei pio o chyypovn
HOPON SL0SPACTIKOD GLUVEPYATIKA OLOUOPPOVUEVOL EKTOOEVTIKOV VALKOV. [Ipocdokovpe, 0Tt
Ba BonOnoet Tovg ekmadevTIKOVG Ko Toug pontég g B' ETTAA va emttvyovv og peyoldtepo
Babud to okomd kol Tovg 6TOYOVG Tov pobnuatoc "Bacwd 0épata ITAnpoeopiknig”. ‘Eyve
npoonadeln va GUYKEVTIP®OEl EVOAAAKTIKO TOAVHOPPIKO VAIKO Kot SlodPACTIKES OOKNGELS
TG0 Ao TN GLYYPAUPIKT OLASH OGO KOl OO GUVASEAPOVS TOL EYOLV AVOPTNOEL Kot dlabéaet
TETO10 VAIKO 010 AladikTvo Kot Toug guyopiotovpe Bepud yio ovtd. [Ipoomabioape to
TEPLEYOUEVO TOV VO EIVOIL EMGTNUOVIKE £YKVPO, COUPOVA LE TIC ETKPOUTOVCES OAVTIAMYELS GTO
EMOGTNUOVIKO TESI0 TOV YVOOTIKOV OVTIKEWEVODL Kol KOTE TO duvatdv v PNV TEPLEXEL
avakpiPeELEg, AGAPEIES, AVTIPAGELS KO LLOVOUEPELEC.

To ynorokd vikod oto wiki o vdkettan e cuveyT AvaBeDPNON Kol GUUTAPOGCT KATA TN
dupkel Tov oxolkoV £tovg 2015-2016 amd ™ ovyypoaeikn opdda Kot 6covg GAAOLG
emBopodv vo copfdriovy o avtd, pe otdX0 ™ Pertioon Kot OAOKANP®GN TOL Yo TNV
KOADTEPT SLVOTH VITOCTNPLETN EKTALOEVTIKMY KOl LoONTOV GTO £PY0 TOVG.

H ovyypagpixn oudoo.


http://epal-b-basic-info-issues.wikispaces.com/
http://epal-b-basic-info-issues.wikispaces.com/
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1. Amo tov Avaroyiko otov Pnoeroxo Kocpo
21001

Metd v pedétn tov kepaiaiov Oa gicat kovog/m va

v avayvopilelg ta cvveyn kat To. Stakprrd peyétn tov dedouévav
(avoroykd, ynoetako, Svadikd péyebog)

v Sakpivelg t Sopopd dedopdvav kot TAnpopopiog

v\ meprypdoeig ) dadikocio mapoymyng kot anodfKeLoNg TANPOPOPLOV 0O TNV
eneéepyacio 0ed0UEVOV

v avoyvopileig Tny avaykn opyveons tmv Sedopévmv yia T S1EvKOAVVGT TG
ava{1Tnong Kol EVIUEP®OTG TOVG, TPOGTAGIOG KOl OKEPULOTNTA TOVG

v avayvopilelg 0Tt o1 cOYYpoveS EQupPUOYEC 6TO ALadikTvo £x0VV dnuovpyRoeL TV
avaykn g Kabnuepivig dtaeiptong LEYAAOL YKoV dedopEVEOV

Baoun] opolroyia: avaroywod, ynowoko, eneepyacio dedopévav, 0yKog dedopévay.

Ewayoyn: Zmv evomta avt o mpoceyyicels BEpata yio T Lopen Kot TV avaykoidtnto
amofNKeLoNG KoL SLXEIPIONG TOV OEOOUEVOV GE YNPLOKT LOPPT).

2opgpwvo kot pe debveic exbéoelg onmg avtn g ITU Telecom World Bpiokduacte ot
Héon pag ynolakng erovaotoonc. Ileptocdtepot amd d00 6TOVG TPELS avOP®TOVS 6TOV KOGHO
A éov €xetl pali Tov pio Kvnh vroloylotiky cvokevt|. H eEEMEN dev otapatd exel agol Non
&xel apyioel va a&lomoteitar to Awdiktvo kot yio to aviikeipeva (Internet of Things)
vevikotepa. H ynowakn texvoroyio aALAlEL TIG EMYEPNOELS, TN ONUOGLO O101KNGN KOl TOVG
TPOTOVG LLE TOVG OTTOI0VG Ol AVOPMTOL EMKOIVOVOLV Kot AAANAETOPOVV HETOED TOVG.

Ag BupnBovpue 611 01 TMAemkowvovieg Eekivinoay Oyt omd Tov Yynelokd oAAd amd To PLGIKO
— OVOAOYIKO KOGHO pHe amAd onuato kol TodAeg kot TeAeieg TG TnAeypagiog mov nNTov
YNoLKEG amd T Lo tovg. Oa Eekvoovpe Aowmdv amd TV apyN| e OKOTO VO KATAVONGETE
T1C OepeM®MONG aVTEG £VVOLEG KOl TN O UOGT0 TOVS OTN S1aXEIPLOT] OEOUEVMOV KOl TANPOPOPLAV.

1.1 Avoloyka Kol Yn@uoKd cueTpoTa

O mpaypoTikog KOGHOG €ivor avaloyikdg oAAd 0 KOGHOG TWV LTOAOYIOTMOV KOl TNG
[TAnpopopikng etvar ynoerokoc.

Avaroywko péyedog ovopdleton £va péyebog mov umopel va maPEL OTOLOONTOTE TIUN GE o
TEPLOYTN TYLOV.

Mo mapaderypa, avoroykd peyédn sivat i taydtyro evog avtokivitov, n Oepuokpocio evog
owpation, to fapog evog avlpwmon, To YOS VOGS dEVIPOU.
e  Katd v emtdyvvon evog avtokivitov amd 0 yAp/opa (apyikn tayvtra) o 100
YA oOpo (Tedkn taxdtTa), N ToOTNTA Tov AapPAvel OAEG TIG EVOLAUETES TIULES
(Gmepo mAn00g TIUDV).
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e H otédBun tov vopopydpov mov Ppioketon péco oto OBepudueTpo (avoroyikn
OLOKEVT), TOUpVEL OAEG TIG €VOLAUESES TIUEG, YO VO OMEIKOVIOEL TEAKA TNV
Tpé€Yovca Beppokpascio Tov dwpatiov.

Y.

Taxowra v (Km/h)

raxienta v (Kre/h)
5858833888

Z 883o8885888 |
5 BE¥8505888 %6

(-:

Ynoerweké péyedog ovopdlerarl to péyebog mov pumopel va mhpel GUYKEKPIUEVES (O1OKPITES)
TIWEG 6€ pia TEPLOYT| TILDV.
e KOTA TN JhPKELD EVOG OyDVA UTAGKET, £vag moiktng pmopet vo kavel 1,2, 3,41 5
«pdovly (kabopiopévo TAN00g SUKPLITOV TIUDV)
e OTNV OVOAOYIKN KAIHOKO Ol GUVTETAYUEVEG LETARAAAOVTAL KOTA TPOTO GLVEXN], EVD
oTNV YNOLoKN KAIHOKO 01 GUVTETAYUEVEG LETARAAAOVTAL KOTA TPOTO S1aKPLTO.
Enopévmg, n pétpnon g Tung evOg XOpOKTNPIOTIKOD UTOPEL vo YIVETOL GE OVOAOYIKN
(ovveyn) N ymoetokn (Stakpitn) KApoKa.

Ynoiakry KAipaka Avaloyikr] KAipaka

&{ ]

20OYKp1oN WHPLOKNS KoL OVOAOYVIKNG KAIUOKOG

Avadwko péyedog sivor Eva ynorokd péyebog mov pmopel va mapet pdvo dvo (2) dlaxpirég
TIEG.
e M Aoywn potaoct «onpepa Ppéxew propel va etvar aindng (TRUE) av mpdypott
Bpéxern wevong (FALSE) av dev Bpéyet
e M Katdotaor evog Aaumtipa propet va gtvar avappévog (ON) 1 opnotoc (OFF)
e 1 KOTAOTOON VOGS SOKOTTN Wtopel va efvot avoikTOg 1 KAEIGTOG

~- ] -

7 ¢

. | 0 . | 1

1.2 Agdopéva ko ITAnpogopisg

Ta dedopéva Kot o1 TAnpoopieg etvar amapaitntec o€ GAOVS TOVG TOUEIG TG avOpOTIVNG
OKEYNG Kol 6€ OAOVG TOVG TOUEIS TNG avOpdTvng TPdENg. Me T ¥p1on TV VTOAOYIGTIK®OV


http://photodentro.edu.gr/lor/r/8521/558
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CLOTNUATOV Kot TOL ALSIKTOOV GHLEPA EXOVUE TN OLVATOTNTA VO EYOVUE EYKALPO, £YKVPES
Kol pe PEYAAN akpifeia TAnpopopieg Tov ¥pelalOUACTE Y10 VO EMAVOVLE TPOPANLLATO KOl VOL
Aoppdvovpe KaAHTEPEG ATOPAGELS.

Ot 600 avtég TOAD onuovTIKEG Evvoleg TV dgdopévov (data) kor g mAnpoopiog
(information) ypnoipomolovvial cuyva 6TV TANPOPOPIKT 0POD TEPAGTIOC OYKOG SESOUEVOV
TOPAYETOL KOOMUEPVA Kot TopdAANAo aKOun pHeyoAutepog aplBpds mANpoeopldv givol
amopoitnTeg Yo Tov kébe dvBpwmo..

DATA INFORMIATION

2rov axolovbo wivaxa, Oa oeis kou Qo ovyKkpivels Tig 000 évvoies ko Qo orepTelS -Om¢ giyes
uaber otn I T'vuvaoiov- 0tL kai 01 TANPOPOPIES G ATOTEAETUA THS EXECEPYATIOS OEDOUEVWY,
UTOPODY Vo, VO 0TH GOVEYELD OEOOUEVA. Y10, TNV ETIAVGN EVOS GALOD TTio aDVOeTOD TTPOfAnuarog
KO TV TOPOYWYH QLAWY TANPOPOPLOV.

Agdopéva IMAnpogopia
Agdopévo givan 1o copBoro | H cuidoyr], N opylvwot, 0 GLGKETIGUAS Kal M
HL0G GUYKEKPIULEVIG EVVOLOG, eneEepyacia TV ded0UEVOV Hag divouy v
€VOG AVTIKELLEVOD, EVOG TANpOPOpiaL.
GTOI,XSWSODQ HIVOR M,Og L , O mAnpogopieg pog petadidovy kdmoio
YEYOVOTOC, KMIKOTOMUEVOL 1) ] . ,
) ; , emmpocHen yvdon 1 pog fondovv va
= Oy, To omoio amoteAet TO . . ,
) ; , Aapavoovpe amoPacels, vo AOvovpe
z OKOTEPYAGTO VAIKO OV , ; ,
” , , TPOPANLLOTA KOL VO OPYOVOVOLLE KOADTEPXL
= Bploketat o€ pia TvmomoOMpEVN .
. . TG OPACTNPLOTNTESG HOGC.
LOPON, TOL 1| KATAAANAN
eneEepyacia Tov amd Tov Ot minpogopieg mov maipvovpe amd Ty
GvOpOTO M 0md o TONATA eneepyacio 0edopévav LTOpPOvY Vo
néca, Bonddet ot Aqym ¥PNooTOMBoVV ¢ vE dedoUEVOL Kot VoL
GOGTMOV OMOPAGEDY OMOOVV MG OMOTEAECLLO, VEEG TTANPOPOPIES.
e Ot paOntég evog tunquatog | @ O péoog 6pog g Pabporoyiag evog
3 e Ot amovciec evog padntm pant etvon TAnpogopia, Tov pmopet vo
g_ o Ounuépec apyLdv evog Uffokoylotai an(:) tov¢ Pabpovg tov og khbe
& oY OAKOD ETOVC pébnpa (dedopéva)
g e O apOudc tov ayopidy kon | ® H mepipetpog kon 1o epPadov evog
S5 KOPITo1®V £vOC o(oAeion TETPAYDOVOL gival TAnpoopia, Tov umopet
= e Ot Babpoi tov padntdv va vroloytotel av d00el To unrog g
evoc THApIATOC TAELPAG TOL TETPAYDVOL (OEJOUEVO).
AYyMKOG Data eivar o mAnOuvvtikdg O 6pog information, eivat déveto tov 1500
6pog ™¢ Aatvikng Aéénc datum kan | oudvoe. omd ™ Aatwviky AEEn informare mov
oNUaivel yeyovog, dedouévo onuaivel «diva popen»
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Epotiosig

1. Tietvon dedopéva Kot TL TANPOPOPIES;

2. Ze TL OPEPOLV TO OVOAOYIKA OO TOL YNOLoKA LEYEDN;
3. Ileprypayte Tov KOKAO emeepyaciog 0E00UEVOV
4

A®ote 600 TOPAdElYLATO OEGOUEVOV KO dVO TOPASETYLATO TAT|POPOPLOV

ApaocTypiotyres

1) Na avopépeig mopodeiypuato amo v kodnuepivy {on yLo. Tty mopoymyn 0e00UEVWY Kol
™V ol10ToINoN THS TANPOYOPIAS TTNY ETIAVCH TPOPANUATOV Kol TH AJYH OTOPATEDV.

2) No. yiver ov{iTnon yio TOUEIS EQOPUOYNS THS TANPOPOPIKNS KOL TIGC CVVETELES THS
3) Anuiodpynoe Eva evvololoyiko yapty ue kevipikn evvoio. v IIAnpopopio.

4) No avapépeis ia (3) TopadeiyuaTa TANPOPOPIOY TOL AVOLHTOS OE Uia NUEPO. TTO
A1001KTvo

BIBAIOT'PADPIA-ANADPOPEY

Aonpdxng, N., Movotaxog, I'. Yreraxd Hickpovika, OEAB

[Momaddxkng Z., Xatinmépng N. (2001) Baoixés Ac&iotnreg ong TIE (1.1 Agoouévo &
Inpogopieg) (http://goo.gl/Dbfiso)

ITHI'EY - YAIKO I'lA ETIITINAEON MEAETH

» BiAio Empoppovpevov: Bacwég Ae&iotreg otig TIIE (1.1

Agdopéva & ITinpogopieg) (2001) (http://goo.gl/4jHZ2F, http://goo.gl/Dbfiso)

2yx. BipAio: Epappoyég ITAnpopopiknc-Yrmoroyotav (2.2 H onpacia g mAnpogopiog
otV kadnuepvn Lon) (http://goo.gl/ekPkxw)

2y. BipAio - Pnouokd Hiektpovika (1.1 Avaroywkd & ynmorokd Hiektpovikd)
Dw16devTpo:Avaroyiko - Pnoeoxo (http://goo.gl/me0QFb)

DOTOdEVTPO: ZVYKPLIOT YNOLOKNG Kot avadoykng kAipakag (http://goo.gl/SB5SPB)
DdwotodevTpo: Avadiko Pneio (http://goo.gl/OY81WM)

Ddwtodevtpo: O khKAog emelepyaciog Tmv dedopévav (http://goo.gl/CEF8WJIX)
Ddwotodevrpo: Kokhog encepyaciog tmv dedopévav (http://goo.gl/oSiBwC)
Ddwo16devTpo: Avalvon 1oco0 og yaptovopiopata tov evpd (http://goo.gl/vAO02LN)
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Avomopdotoon
0E00UEVOV

(o2 &
YN QLOKT| pHopen)
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2. AvomopacToon 0£00UEVOV OE YNOLOKY] HopON

21001
Metd v pedétn tov Kepaiaiov Oa gicat kovog/m va

v avoyvepilelg 611 évag ohyypovog vtodoyioTng eneepydleTal TANPoPopisc TOv
LLOVTEAOTTOLOVVTOL [LE TN LOPON SVASIK®V yneimv

v avayvopilelg Ty ovayKoloTnTa Y10, S10popeTIkos TPOTOVE AVATAPAGTACNS TOV
aplOpmv

v\ TEPLYPAPELS TOVG TPOTOVE PLGIKNG OTOONKELONC TV SESOUEVOV

v yepileoot Ko HETATPENELG aplOUNTIKG dedopEVE OTO S1GPOPO PO TIKA
GLOTNLOTO

v avayvopilelg TV avayKoldTTo To GLUTNYOVS OVOTUPAoTIoNS SVUSIKOVY
aplOUdV KoL TN XPNON TOL SEKAEEASTIKOD GUGTHLOTOC

Baou opodroyia: dvadikd ynoia, H/Y, apbuntiké cvotua

Ewayoyn: O niektpovikdg VIOAOYIGTNAG €ival pio YnNOuoKN NAEKTPOVIKY UNYOVY 7OV
emekepydletoan mAnpoopieg (etooywyy, emelepyooia, eloywyy, amobnkevon, avixtnon,
amoatoln, Aqyn). Me évav H/Y pmopeig va:

e J&ig, aKoVOELS, OMNOVPYNCELS, eneEepyaoteic mAnpopopieg
o€ £yypapa, EIKOVES, Bivteo, Y0, AOYIGTIKA VAL Kot
Baocelg dedopévav. T

e  maifelg moryvidio, TPOGOUOUDGELS PALVOLEVA KO 6101100110010
KOTOGTAGELG

o  KAvelg vmoAoYIoHOVG pE aplunTikd dedopeva
e  amooteidelg Kot AAPelg mAnpopopieg LEG® SIKTH®V

Tlw¢ ouws o VTOAOYLTTHS AVATOPITTE, TIS TANPOPOPIES OTH UVHUN TOV § OTAY amoBnKkevovtal
1 HETOPEPOVTOL UECEW EVOS OLKTDOD,

Oleg o1 povdodeg mov aroteAovV 10 VAIKO Tov vToAoyloT| givol duvatd va Ppickovtol og
dV0, T0 TOAD, PLGIKEG KaTaoTdoelS. [ mapddetypa ot dtoukdnteg umopet va eivor avorytoi 1
KAewotol (on/off), ta tpaviictop (Muaywyol) umwopodv va dyovv 1 va unv éyovv, o pkpn
TEPLOYN TOV LAYV TIKOV diGKOV va lvar payvnticpévn pe katevbvvon Boppdg-Notog 1 Notog-
Boppdc, £va Tunpo g EmEAvELNG TOV OTTIKOD S1GKOL VO OVOKAL TO omG 1} OYL, £vVOL GO VL
etvar og vy (High) 1 younAn (Low) otdBun. Avtd éxet didpopo TAEOVEKTUATA, KVPIWG
AmTAOTNTO KOl LEYAAN avoy].

Ov vworoyl6TEG YPNOIUOTOLOVY TO OVOOIKO ovotnue (e Pdon 10 2) yoo va
OVOTOPOGTCOVV TNV TANpoopia. AéyeTar OLadKO Yot drabétel pdvo 6vo yneia (0 1). H
OTOYELDOONG o TH LopPn TANpopopiag (0N 1) ovopdaleton dvadiko yneio 1 bit (binary digit).
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Olo. ta dedouéva. mov  YPHOUOTOLOOVTIOL OFO TOVG VIOAOYIOTES  amoBnkebovial o€
Kwotkomomuévy popen. Kabe apyeio wov amoOnxedeis, kabe sikova wov onuiovpyels, kale Anyn
oo 1o A1ooiktvo, eivar arlwg éva abdvoio amo bits. Eivar mold onuavtiko vo yvapileis tov
pomo mov amobnxebovior oAa avta ta bits, yioti emnpealer o ueyeBog tov ywpov mwov Ha
XPNOIUOTOINTOVY T OEOOUEVA, TO YPOVO TOV YPEIGLETOL Y10, VO OTAAODY UEGD OIKTOOV 1] THV
T010TNTO, TOV Op)Elov gov. Mrmopel vo, Exels axovael ekppaoels onwg: "24-bit fabog ypwuarog”,
"128-bit kporroypapnon”, "32-bit dievGvvon IP", "8-bit ASCII". Kotavowvtag tov polo twv
bits, Ba. 6ov d0bel 1 dVVOTOTHTO VO AVAYVWPILEIS TOGO XYWPO YPEIGLETAL IO, EIKOVO. TEPOYUOTIKOD
XPOUATOG, TOGO ODOKOLO EIVAL VO OTOGOEL EVOS KWOIKOG, TS kKabe vwoloyiatns ato A1001kTtvo
UTOPEL VoL EYEL HOVAOIIKO OVOYVWPLOTIKD, TS OE EVO, KEWWEVO UTOPOVUE VO XPHOYUOTOL]TOVUE
XOPOKTHPES KO OO GAL0. AAPASNTO EKTOS OO TO AYYAIKO.

Mo opdda twv 8 bit, 0 vToAoyloTNS TN SroyePileTor MG (o evOTNTA, M ool ovopdleTol
byte. Anotekel v auéomg o ocvvOe popen amodnkevong kot enelepyaciog dedoUEVMV
petd to bit ko v mo cvvnbiopévn povada HETPNONG TNG YOPNTIKOTNTUS OA®V T®V
vroloyiotwv. [owa eivar to. moAlamiaoio. tov Byte;

Mio Aé€n (word) eivar o peyolvtepn opddo amd bit mov umopei vo ypnoipomomel and
éva, vroAoYloT o€ éva uovo KOKAo Aettovpyiag tov. To unkog g oev givon otabepd, aArd
e€aptdrtar amd moca byte prnopet va drayepiletor TanTOYPOVA 1) KEVIPIKN Lovada eneEepyaciag.
O katoyopntég TV eneepyastav Exovv uéyebog pio AEEN. Ot mpdTol vToAoyloTég TOTOL PC
elyav unrog AéEng 2 byte (16 bits), evd ot 6OYYpovol VTOAOYIGTES Exovv UKo AEENG 8 bytes
(64 bits).

bit
~

byte (8-bits)

ofifzfofzfofof ][z ol o1 x]o]x1]

word (16-bits, 2 bytes)

Apaotypiotyteg
1) Xpnowomoiwvrag 1o uabnoioxo oviikesiuevo Binary numbers ozdvtyoe oto avtiotoryo
pviio epyaciag (https://goo.gl/C5Klirz, http://goo.gl/SUXc72). [lpoorabnoe vao
ONULOVPYHOELS LUE TV OUGO0, 6OV KATI avtioTolyo oto Scratch.



https://goo.gl/C5Klrz
http://goo.gl/SUXc72
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2.1 ApwOunTika Xvotipoto

AplOpunTiKé cvoTnpa 1 sVt apidunong sivar éva chvolo amd kavOveg Yo TNV
ovopooio kot ypoaen oplfumv, ®ote vo avtiotoyileton ofion Katd TPOTO HOVOOIKO GE
akolovBiec ynoeiov. Xe 6ha to cvyypova cvotipote apibunong n aéia tov kdbe ynoeiov
e€optarar amd T 0éon mov £xel péoa otov apud (Oesroko cveTNe, hitps://goo.gl/Z5s38x).

e H 14&n Tov ynoiov otoug dekadtkons akepaiovg etvar (amd ta 0e€1d mpog T aploTEPD)
LOVASES, OEKADES, EKOTOVTAOES KA.

e [ dvadtKovg axepaiovg eivar (amd Ta deE1A TPOG TO APLOTEPH) LOVADES, SVASES, TETPASEC,
OKTAOES KA.

100,000 10,000 1,000 100 10 1 3z 16 8 4 2 1

..654321] [...101010

ixthdigh ~ Fithdgt  Fouthogt  Thiddgt  Seconddign  First

Fifth ol Fourth digit  Thied digit  Second dign  First kg

To ynoilo pe ™ peyodvtepn téén otov aplud Aéyetal yneio pEYIGTNG CNUAVTIKOTNTOS
(most significant digit). Xtovg Svadikodc apuodc Aéyetor dvadkd Yneio péyietng
osnpavtikétnrog (most significant bit, MSB). Avtictoya to yneio pe ) pikpdtepn téén
Aéyetan ynoio ehayiotng onpavrikotntag (least significant digit/bit, LSB).

10100]11011
{}

[Most significant bit] |Least significant bit |

Tt onuaiver o opiBuog 111; E&optaton omd 1 Pdon tov cvotiuatog apibunong mov
ypnowonowovpe. Bdon ovopdleton to péyioto mANOOC TOV  HOVAOIKAOV  ymeiov
(ovumeproppavopévou kot tov 0) Tov éva cvoTra apiBunong xpPNCILOTOoLEL.

e H Bdon tov dekaducod cvotiparog ivor to 10 mov onuaivel 0Tt Exovpe déko ynoio
(amd 1o 0 €mg kot 10 9).

e To dovadikd cvotnua €xel Pdon to 2 Kot Yoo TNV OVOTOPACTOCT TOV OplOU®OV
xpnoorotovvTot Ta dvo ynoeio 0 ko 1.

e To oktadwod cvotnua £xel faon to 8 Kol Yoo TNV AvVOTOPECTOCT TOV OPOUdV
ypnopomrotovvral To oktd yneia 0, 1,2, 3,4, 5, 6 kot 7.

e To dexoeEadikd cvomnua £yl fdon to 16 kat yio TNV avaTapacTacT) TOV aAplOudV
ypnopomroovvral Ta dekaéét ynoia 0, 1,2, 3,4,5,6,7,8,9, A, B, C, D, E xau F.


https://goo.gl/Z5s38x
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V' To évoua evég ovotiuatog apibunong mpoépyetar amd tov aplbud twv yneimyv mwov
XPNOUUOTOLEL Y10, TNV TOPCOTATH TWV aplOumv

v' H péon kdbe ovotiuatoc eivar kard 1 ueyalitepn tov peyalitepov wneiov tov
OVOTHUATOG

v’ Av n Béon tov cvotiuotog eivar peyalitepn omo to OéKO. TOTE XPHOYUOTOIODVTIGL TO.
ypoupozo A,B,C,D,E,F,... yio.tnv avorapaoracy twv otoryeiowv 10,11,12,13,14,135,... Tov

op1OunTIKOD CVOTHUATOS

Ene1on ta meprocdtepa ynoio Tov cuotudtov apifunonc eival kotvd, SnAdvovue tn Bdon
TOV GLOTNUATOS KAOE aplBpov pe €va deiktn Hetd tov aplBud, o omoiog YpdpeTon UECH OE
napevoéoels, m.y. (10000)2, (2713)s, (86255)10. Otav dev avaypapetot 1) fdon, evvoeitor to 10.

Emopévog n axorovbio ynoiov 111:

e (111)10=1x100 + 1x10 + 1x1 =111 (dekad1KO GLOTNUAL)

e (111)2 =1x4 + 1x2 + 1x1 = (7)10 (dvadikd cOLOTNLO)

o (111)s=1x64 + 1x8 + 1x1= (73)10 (OKTASIKO GVGTNLLOL)

o (111)16 = 1x256 + 1x16 + 1x1 = (273)10 (dek0e&0dIKO GLOTNOL)

3 2 1 0 0on ynoiov /1 3 2 1 0 0éon ynoiov
8 6 9 4 1 0 0 1 0

0
0 0x2 = 0

4x10 = 4 =
1 1x2 = 2

9x10 = 90 2
: 0x2 = 0
6x10 = 600 0 o

3
8x10 = 8000 e 16
8694 18
3 2 1 0 0éom ynoeiov 3 2 1 0 Oom ymeiov
7 2 6 4
F A 3 8
. . - 4 0
4x8 = 8x16 = 8
1
6x8 = 48 ———————3516:= 48
2x8 = 128 —__%—Ax162= 2560
3

7x8 = 3584 Fx16 = 61440
3764 64056

‘Evoc  apBuog exppacpévoc oe Paon r pmopet vo  petatpomel oe  OekadKO,
moAamAacidlovtag kdbe cuvTeEAEaT LE TV avTioTON SVVAUN TOVL T Kol TPocsHEéTovtag Ta
EMUEPOVS YIVOUEVQ.
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ApaoTypiotyreg
1) Xpnowonoiwwvias tov  allnlemiopootiké  uetozpoméo.  (Base 2 converter,
http://go0.gl/EYPN7Q), mpoondbnoe va uetatpéyeis évav dekadikd aplbuo o dvaoiko.

Enélele évav apiOuo pikpotepo omo 61 (z.y. tov apiuo tov omitiod gov, v niikio €vog
@Ilov, TNV NUEPA TOD UNVO, TOV YEVVRONKES), UNdEVIGE OL0. TO. OVAOIKG WHQIo Kol oTh
ovvéyela, Cexivioe ue to aplatepo ynpio MSB, doxiualovrog av Qo mpémet vo. eivar unoev
n éva. IlpooraOnoe va Ppeig o uébooo yia t petatporn tov opiBuod ywpic worlés
ookyes Ko Aaln.. Ilowog eivar o ueyoldtepos Kou moiog 0 HKPOTEPOS aplBuog mov
UTOPELS VO UETATPEYELS,

2.2 Meratponn Paong aprOpov

Metoatponn) oo T0 0eKAOIKO cVOTNHA 0PiOuN6NS 6TO SVAOIKO

[o ™ petatpomn evog apBpod amd 10 Oekadikd cvoue apifunong oto dLadKO

eQapUOLOLUE TOV TOPOKATO aAYOp1OLLO.
a. Atapovpe tov apykd apOud pe 1o 2
B. ZnueidVOLLLE TO DTOAOITO KOt SLOPOVLE TO TNALKO TAAL LE TO 2.

v. Eravorappdvovpe to frpa (B) yia 660 to aképato mniiko givar peyorvtepo and to 0 (M

péxpt 1o aképoto mnAiko va yivel 0)

9. O dvad1kdg apBuog amotereiton amd To LITOAOITA TOV SUPECEDV EEKIVOVTOS OO TO

tehevtaio (MSB) kot kataAnyovtag oto tpdto (LSB).

Awpodpe covveydg tov aplBud oTo  dEKUOKO

’ , > e 23| 2
cvotnpo apibunong (m.y. 23) pe 1o dvo peypt To 1112
’? 2
2

axépato mnAiko va yivet 0.

23:2-> [Inlixo 11, Yrolowmwo 1 -> (uovaoeg) -
LSB

11:2-> [Inlixo 5, YroAoizo 1 -> (dvddeg)
5:2-> IIyliko 2, Yrolowmo 1 -> (tetpdoeg)

ol
CEM
.

2:2-> IIyliko 1, Yrolowmo 0 -> (oktdoeg)

1:2-> IIyiiko 0, Ymoioimo 1 -> (dexoelaoes) -
MSB

e ———

LSB M

YymuatiCovpe Tov dvadkd aplud ypheovtag to
voAoma amd 10 TEAOG TPOg TV apyn. O apduog
(23)10 avticToyel otov apOuo (10111);

H petatpon and 1o dekadikd cvotnua oe chotnua pe faon r yiveton pe mapdpoto tpdmo,
dlupdvTag e TO T avti pe o 2.

Oxtadikoi kot degkaegadikoi aprOpoi

O1 dvadikol apBpol Exovv o petovextyuo 6TL KATAAAUPAVOUY TOAD YOPO CE GYECT LE TNV
TOGOTNTO TANPOPOPLDY TTOV UETAPEPOVV, KABDG 1] AVOTAPAGTAGT TOVS Omontel HeYEAo aptOpd


http://goo.gl/EYpN7g
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YMOIOV (TPEIS Ue TEGOEPIS POPES TEPIGTOTEPO. WNPIO, A0 TOVS 1600VVOUOVS OEKAOIK0DS). Ot
dekaduol apBpol ivor mo meplekTikol, aALL SVOKOAN LETATPETOVTOL GE SVASTKOVG.

Mo coppiBactiki AVon amoTeAoVV Ol OKTAOIKOL Kot 01 deKaEEAIIKOL aplOpoi - o1 omoiot
YPNOLOTOOVVTOL GLYVA Yo TNV TOPACTACY] dVASIKOV oplOudv - Kabdg dSbétovy Ta
TAEOVEKTI|UOTA TNG GUVTOMIG OVOTOPAGTOONS KOl TNG €VUKOANG METUTPONMNG TOVG OF
OVOOLKOVG.

Lo wapooeryuo. o oprBuos (1111111111111111)2 (16 yneia), oviotoyel otov 0KTaOIKO
(L77777)s (6 wnoia) kot otov dekaeooikd (FFFF)1e (4 wnoia).

Ene1dn 2°=8 xon 2*=16, yio v avomopdoTtact evog okTodikol yneiov ypetdloviat To Tord
Tpio Svadikd ynoeia (8 dvvaroi aovovaouol Twv 3 ynEiev), EVO YO, TNV OVOTOPACTOCT EVOG
dekaeEadtkov yneiov ypetdlovtol 1o ToAD Técoepa dVAdIKA ynoia (16 dvvaroi covovoouor
TV 4 yneiov).

Meratponn dekaeCadikov aprtOpov 6€ dVUOIKO KOl AVTIGTPOPO.

Ilivokog avtiororyiog

OkT0odKo Tetpdoo SvaoIKOV Oxtadowé Pnoio Terpd oo dvadIk@v
Fneio Yneiov) ynoiov)

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 petatponn evog dekaeladukon aptBpov ce dvadikd yivetor pe tn petatpomy) kabe
OeKAEEAOTKOV YNPIOL GTO AVTIGTOLYO dVAOIKO, YPNCLLOTOIMVTAG TEGGEPA SVadKA ynoia (bit).
H petatpomt amd 10 dvadikd 6to deK0eEadIKO GVOTNUO YIVETOL LLE TNV ORAOOTTOINGT TOV
OVAOIKAV YNeiov og opddeg Tov teccdpov bit, apyilovtag amd to ynoeio eAdyiotng
onpovtikotrog (LSB) ko petatpémovrog kdbe opdoa oe Eva dekaeadtkd ymeio.

s £ B 7
R,

0100 1111 1101 0111

101100110101 (binary)
y & 3
B3

5 (hex)

O1 dexaeladikol aprBuol Eyovv 10 TAEOVEKTHUO, OTL ODO OEKAELAOIKE WHPIO. OVTIOTOLYODV GE
okt bit n oe éva byte. I'ta 10 10Y0 OOTO YPHOIUOTOIODVTOL GUYVOTEPO. O GYETH ME TOVG
OKTO01KOVS 0p1OUoDS




Epowrtnosig
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T etvan apOuntikd cvoTua;

. Tlog petatpémovpe vav aptBpd amd to dekadkd 6To SLASIKO GVCTNUA,

1
2
3. Twg petatpémovpe Evav apOpd amd 10 dSvadikd 6TO FEKAOIKO GUOTNUAL,
4

T1 mheovéknuo ExeL ) ypNOT TOL dekae0d1KOD GLGTNLATOG;

ApacTypiotytes

1) Xpnoworoiwviag 1o pebnoiokéd ovixeiuevo Dwtodevipo: Meratponyy ané to
0EKAOIKO 670 dvadikoé cvatyuae (http://goo.gl/ExpK]y), Oa siodyeic évav omorovonmote
ap1duo [omo 0 éwg 255] kar Qo mopoxolovBnoeis v mpooouoiwon e O1001KATIOC

uetazponns wov. Ilpoormabnoe va meprypayels tig 000 uedodovs mov ypnoiuomoiel n

EQPAPLOYI.
2) No mepiypayeis kai vo. GOYKPIVEIS — 0€ GOVEPYOTLO. e TRV OUGOA GOV - TIG OLOPOPETIKES

OITIUES KATAOTATEIS Y10, TV WHPLOKY OT0ONKELaN O PLOIKG. UéTo. (TT.). O EVa NAEKTPIKO

KOKA@uO. Exel Taon 1 Oy, ov n katevBovan tov payvytikod mediov givar Boppag - Notog

n Notog - Boppdg, av éva kbua avaxAdrol Otov TPOCTITTEL O UIO. ETPAVELQ 1] OX1).

Avolitnoe wAnpopopies arov ovvdeouo (http://goo.gl/ogF217)

3) Oa ustorpéyels apiOuovs oe S1aPoPETIKG apLtOuUNTIKG GOOTHUOTO. XPHOIUOTOLOVTIAS

a.

ovvoaptioels  vmoloyiotikov  @vAlov (my. BIN2DEC, HEX2BIN, ...)
(https://goo.gl/8ULL7A)

owdpaotikd,  mworyvioe  (wy. Cisco Binary Game, Hex Game)
(http://goo.gl/PO5eSc, http://goo.gl/\V4xzt5)

online  ueratpomeic  (wy. http://goo.gl/EYpN7g,  http://goo.gl/SYLEHD,
http://go0.gl/ZD0B1w, http://goo.gl/Expkjy)
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npraxng Teyvoloyiag, Iardaywywkd Ivotitovto, AGnva. (AvaxtiOnke 02/09/2015 and
http://goo.gl/g8yHct)

TEI XZtepedg EAMGO0C. Znuciwoeig yio ta ApiBuntixa Xvotiuota koir ) UeTaTpomn Loong
aprBuod (Avoxtynke 02/09/2015 amd http://goo.gl/BI9Kodt)

ITHI'EY - YAIKO I'lA EIIITINEON MEAETH

» Xy Biphio: Baocucéc Apyég Pnoraxng Texyvoroyiog (1.2
Avanapdotoaon Agdopévav, 1.3 AptBunticd Zuotiuato)


http://goo.gl/Expkjy
http://goo.gl/oqF2l7
https://goo.gl/8uLL7A
http://goo.gl/PO5eSc
http://goo.gl/V4xzt5
http://goo.gl/EYpN7g
http://goo.gl/5YLEHD
http://goo.gl/ZD0B1w
http://goo.gl/Expkjy
http://goo.gl/zOCb74
http://goo.gl/q8yHct
http://goo.gl/B9Kodt
https://upload.wikimedia.org/wikipedia/commons/9/9d/ComputerMemoryHierarchy.png
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Computer Science Field Guide (5.1, 5.2, 5.4), University of Canterbury, New Zealand
(http://go0.9l/zOCb74)

CSunplugged-Avadikoi apiBuoi (http://goo.gl/vVFHOFT)

Mabnolokod avtikeipevo: AAMNAETIOpaoTIKOC petatporéag Baong 2 (Base 2 converter)
(http://goo.gl/EYPNT7Q)

Moabnoioko aviikeipevo: AAMNAemdpacTtikdg petotponéag Baong 16 (Base 16 converter)
(http://goo.gl/5YLEHD)

DPw10devTpo: Avorapdotact aplfudv pe dvadikd ynoeio (http://goo.gl/MUY8E4)

Awdpaotikn [Tapovsioon: PwtdoevTpo-ATOINKEVTIKA LEGO YNPLOUKDV OEOOUEVOV
(http://g00.gl/SOFPI5)

Moyvntikn €yypoen Tov ynotakov dedopévav otov okAnpd dicko (amd A.E.A.Y .X)
(http://go0.gl/B3BPV?2)



http://goo.gl/zOCb74
http://goo.gl/vFHOF7
http://goo.gl/EYpN7g
http://goo.gl/5YLEHD
http://goo.gl/MUY8E4
http://goo.gl/S9FP95
http://goo.gl/B3BPV2
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3. AvomopdoTtacn oAQapLOPUNTIKAV YOPUKTPOV Kol aptOp@v

Y1001

Metd v pedétn tov kepaiaiov Oa gicat kovog/m va

v avoyvepilelg Tnv avaykotdtnTo Kot T oNUacio The KOdIKomoinong xopuKTipov

v’ ouykpivelg Ta yapaktnpiotikd tov kddika ASCII ko tov kddike, UNICODE

v avoyvepilelg Tig SuvardtnTeg aviyvevong kat S10pOmong cEAALITOV KoTd TN
HETASOOT SVASIKNG TANPOPOPIaG

v avoyvepileig 6t o kddikag Unicode emzpénetl v eneéepyosio, v omodfikevon
KOl T LETOPOPE KEWEVOL, OVEEAPTNTO TEXVOAOYIOS KOl PLGIKNG YADGGOS

v\ avo@épelg To TAEOVEKTHLOTO KOL TOL LELOVEKTAUOTO TG GLUTIEST|C OE80UEVOVY

v g€nyeic toug Moyoug cuumicong dedopévav Kot ekOETES EnyEpuaTOL Yo TV
EMAEYOLEVT] GLUTIEST

V' UETOTPEMELS aKkeEPAIOVE 0O TO dekadiko 6T0 dvadikd choTUA

v gktedeic 0610 dvadiko choTue omAég TPaEels peta&hd akepaimy

v g€nyeic Toug Aoyoug ypnong Thg avomapaoTaong CLUTANPMUATOS MG TPOG 2 GTOVG
TPOGTLOGUEVOLG AKEPALOVG

v avoQEpELg TTEPLOPIGLOVG Y10, TNV OVOTTOPAOTACT] APOUNTIKOV TILOV 6TOVG
VTOAOYLOTEG

Baown opoioyia: k®OKOTOMUEVO GOVOAO YOPOKTNPOV, KOOIKOTOINGT YOPUKINP®V,
kodwkag ASCIl, kddwog UNICODE, ocvumicon dedopévov yopic OmTOAEW, GULUTIECT
OEQOUEVMV [LE ATMAELN, TOPAGTOCT) GUUTANPMUATOS OC TPOG 2, VITEPYEIAON.

Ewayoyn: Zmyv evotrta avt topovstdloviat ot o d1adedopévol TPOTol KmOKOToinoNg
YOPOKTPOV KOl AVATOPAGTACNS OKEPAIMV aplOUDY GTOVG NAEKTPOVIKOVS VTTOAOYICTEG.

IlpoormdaBnoe va uetpnoeisc mooo, dapopetikd, ypouuoto. (kepotaia, mwela), apiBuovs koi
abufolo. Bo uwopovaes vo E1GCYEIS T EVa TPOYPOLUO. ETECEPYOTIOS KEWEVOD YPHOYLOTOIDOVTOS
T0 TANKTPOLOYI0 TOL VEOAoyloTH Gov. Mnv Eeydoeic vo vmoloyicels Oda to. abufoia mwov
noipalovron komoio minkrpa. Olo ta ypauuoto (o, A, k, M, ...), ot apiBuoi (0,1,2,3, ...) ta
ovupora (# !, @, ...) eivou yopaxtipes.

Ilooo. dvaoika. yneio (bit) ypeidleoar yio va avamopaotioeic 6Aovg To0S YOPOKTHPES TOV
UETPNOES TTO0 TANKTPOAOYLO;

Av mpocbéaels ko to. Aativika ypopuoro. (kepoldaia, we(a) Tt mOPOTHPELS,
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3.1 K®owkonoinon (opuKTipmy

O Aéelc Kot ot PpAcELg o€ €val KeIevo, dnUovpyobvtal amd yopaktpes. Ot yopoaktnpeg
opadonoovvtal 6 6Vvorla yapaktipov (character sets 1 repertoires). 'Eva cOvoro
YOPOKTNPOV puropel va meptlopfavel aA@ofnTikong xapaKTpes, aptipods kot GAAL GOLBOAA.
‘Eva. cOvorho yopoKkTNpOV AEYETOL KOOIKOTOMUEVO OGUVOAO YOPOKTAPOV OTov KO
YOPOKTNPOG avTIoToYilETON GE éva GLYKEKPLUEVO aplBpd mov kakeitar code point. H tiun tov
code point, avTITPOS®MTEVEL T BECT) TOL YUPOUKTIPO GTO KOIKOTOMUEVO GHVOLO YOPOUKTIPOV.

Lo mopaoeryua,

e 010 KwoiKomouévo abvvoio yopoxtipawv ASCIL o yopoxtipos mov ovamopiotd to
Kepalaio ypauua "A" oto lotivikd alpafnto, umopel vo. ometkoviarel atov aplGuo
65(derxadiko ovotnua opiBunong) i 41 (dexoetadiké ovotnua opiBunong).

® 010 KWIKomouéVo avvolo yapaxtipwv Unicode, to code point yio 10 yapaxtijpo a
eivor 225 (0exaoko avotnua opibunong), 1 E1 (dekocladiko ovotnue apiQunong).

Ta KOIKOTOMUEVA GUVOAN YOPUKTHPOV, UEPIKES POPEG OVOPEPOVTUL OC KMOUKOGEMOES
(code pages).

H kodwonroinon yopoxtipov (character encoding) eivar to kAedi mov petoTpénetl ta
code points g dvAdIKN LOPPT| Y10 VO 0TOONKEVLTOVY GE Evay VTOAOYIGTN 1 VO LETOO000VV.

Enopévog ta péco Kot o1 ouoKeLEG €16000V, ££000V, AmOBNKELONG KOl EMKOWV®VIOG
petapépouvv, amobnkevovv Kot yepilovror dedopuéva KEWEVOL VIO TN HOPPY| EVOG KOO,
YOPOKTNPOV oL amewkovilel kdbe yopakmpa ce €vav povadikd oapfud (code point). H
KOOKomoinon Petatpénel 0vTovs TOLG 0plBLoVS 6 dVADIKY LOPPT), DOTE KAOE YAUPOUKTIPOS VOL
avtiotoyiletar og pio povadikn dtapopetikn akolovdia dvadikdv yneinv (celpés and bytes).

Ot 110 0100€00UEVOL KMOTKES Y0l TNV OVOTAPAGTOCT YOPaKTNPOV gival ot KAdkeg ASCII
kar UNICODE.

[27]
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3.1.1 Kaowkag yopaxtipwv ASCIT

O «ddwag ASCII (American Standard Code for Information Interchange,
Apegpwkovikog Ipotvmog Koowoag 7yw  Avrorrioyn IIinpogoprodv) sivar  éva
KOOIKOTOMUEVO GUVOAO XOPOKTHP®Y TOV AATIVIKOV oA@dfntov. Avoamtoydnke otn dekaetiol
tov 1960 and tov Apepikdviko Opyoaviopd Ipotvmomoinong, MoTE Vo EMTPENEL GE YNPLOKES
OLOKEVEG VO, EMKOWV®OVOUV HETAED Toug Ko vor emeEepyalovtal, va amobnkebovuy kot va
HETOSIO0VY TANPOPOPIES GYETIKES LLE YOPOKTIPEC.

Apykd otov kddika ASCII ypnouonotovvoy 7 bit yio thv kmdikomoinon Tmv yopaKTHpmv
ka1 1o 80 bit yio éAeyyo opBoTTOG Kotd TN peTapopd otoryeimv. To bit awtd ovopdotnke
ynoio wotpiag (parity bit). To amotéhecpo Hrav va emrpénel v omeovion 128 (27)
SLPOPETIKOV YAPOKTNPOV. L& KAOE YopaKTipa avTioTolyileTon £vog povadikog aptpog amd
70 0 éw¢ o 127.

0-31 YOPOKTNPES EAEYYOV (UM EKTUTAOGILOL)
32 - 63 aplpoti, kevo, onueia otiéng, svuPora tpdemv
64 - 95 KEQPOAQIO AQTIVIKA YpappLoTa Kot E101KE cOuBoia
96 - 127 neld AoTvikd ypappata Kot g0tk cvpufola
Decimal Hex Char Decimal Hex Char |Decimal Hex Char |Decimal Hex Char
0 0 [NULL] 32 20 [SPACE] 64 40 @ 96 60 )
1 1 [START OF HEADING] 33 21 ! 65 41 A 97 61 a
2 2 [START OF TEXT] 34 22 " 66 42 B 98 62 b
3 3 [END OF TEXT] 35 23 # 67 43 C 99 63 c
4 4 [END OF TRANSMISSION] 36 24 $ 68 44 D 100 64 d
5 5 [ENQUIRY] 37 25 % 69 45 E 101 65 e
6 6 [ACKNOWLEDGE] 38 26 & 70 46 F 102 66 f
7 7 [BELL] 39 27 ' 71 47 G 103 67 g
8 8 [BACKSPACE] 40 28 ( 72 48 H 104 68 h
9 9 [HORIZONTAL TAB] 41 29 ) 73 49 1 105 69 i
10 A [LINE FEED] 42 2A * 74 4A ] 106 6A j
11 B [VERTICAL TAB] 43 2B + 75 4B K 107 68 k
12 C [FORM FEED] 44 2C ' 76 4C L 108 6C 1
13 D [CARRIAGE RETURN] 45 2D - 77 4D M 109 6D m
14 E [SHIFT OUT] 46 2E . 78 4E N 110 6E n
15 F [SHIFT IN] 47 2F / 79 4F o 111 6F o
16 10 [DATA LINK ESCAPE] 48 30 1] 80 50 P 112 70 p
17 11 [DEVICE CONTROL 1] 49 31 1 81 51 Q 113 71 q
18 12 [DEVICE CONTROL 2] 50 32 2 82 52 R 114 72 r
19 13 [DEVICE CONTROL 3] 51 33 3 83 53 S 115 73 s
20 14 [DEVICE CONTROL 4] 52 34 4 84 54 T 116 74 t
21 15 [NEGATIVE ACKNOWLEDGE] | 53 35 5 85 55 u 117 75 u
22 16 [SYNCHRONOUS IDLE] 54 36 6 86 56 v 118 76 v
23 17 [ENG OF TRANS. BLOCK] 55 37 7 87 57 w 119 77 w
24 18 [CANCEL] 56 38 8 88 58 X 120 78 X
25 19 [END OF MEDIUM] 57 39 9 89 59 Y 121 79 y
26 1A [SUBSTITUTE] 58 3A : 90 5A z 122 TA z
27 1B [ESCAPE] 59 3B H 91 5B [ 123 7B {
28 1C [FILE SEPARATOR] 60 3C < 92 5C \ 124 7C |
74z) 1D [GROUP SEPARATOR] 61 3D = 93 5D | 125 7D }
30 1E [RECORD SEPARATOR] 62 3E > 94 5E - 126 7JE ~
31 1F [UNIT SEPARATOR] 63 3F ? 95 5F _ 127 7F [DEL]
ASCI| (dekadikog) 72 69 76 76 79
;
Avaoikri 1001000 | 1000101 | 1001100 | 1001100 | 1001111
ATTEIKOVION

INuoavtikd petovéktnue tov Kodwo ASCII eivar 6t1 dgv glvar dvvarr 1 avamapdoToon
YOPOKTAP®OV AAALOV OAPAPNTOV KTOG ad TO Aatvikd. It avtd To AdYyo Ypnoiomomdnke kot
70 OY000 bit Y10 TNV K®OTKOTOIN O™ YOPUKTHP®V KOl OOV PYHONKOY EXEKTAGELS TOV KOOLKAL.
‘Etor éywve dvvary 1 avomopdotacn 128  emmhéov  yapakmipov  (28=256), mov
YPNOLOTOONKOV arrd KAOE YMDPOL Y10 TV AVOTAPAGTACT] YPOUUUAT®V TOV TOTKOV aApaPrTov,
KoODG Kot GAA®V YopaKTNpV (7). podnuoticd cOUPoA).
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ApaocTyprotyres

1)

2)

3)

4)

Avalntnoe — o€ ovvepyaoio e TV OUGOO. GOV - TANPOPOPIES YLO. TV OIKOYEVELQ
apotomewyv  1SO 8859 ko 1i¢  Kwiokooelides twv  Windows ().
https://goo.gl/LLgPyT, https://goo.gl/miMzxs).  IlepinyynbOeirze  orov  IMivaka
ASCIl/kwoikoceiioes (http://goo.gl/DDvhgy).

Avoliitnoe kou ypnowornoinoe online uetozpormeic (my. Ascii Text to Binary
Converter, http://goo.gl/P4VHht). Avtalldcte ue dAies ouddes obvrouo unviuazo.

Lo va droxpivels ta aipopiOuntixe. oeoouéva. omo ta. apifuntixa, Go TelpouoTioTeis
m.y. oto excel ue  ovvaptnon TEXT (t1 kavoov ot ovvaptioeisc CODE kou CHAR,)
Avayvapion kor 010pBwon cpoiudtwv kota v amobikevon 1 UETOO0TH OVAOIKNS
minpogopiog uéow maryviorov (http://goo.gl/GYnPje, http://goo.gl/CdjJJl)

3.1.2 Ko dwkag yapaxtipwv UNICODE

O «kodwag Unicode eivor £évo maykécpo 6Ovoro
yapoxtipov (universal character set), omA. éva O1eBvég
TPOTLTIO TTOV TOPEYEL TN SVVATOTNTA KOIIKOTOINoNG OADV TOV
YOPOKTNPOV TOV CNUAVTIKOTEP®OV YAMCC®OV TOL KOGUOV.
Amookomel va givor éva vreEpoUVOAO OAV TV  dAA®V
KOSIKOTOMGE®MY GUVOL®MY YOPOKTNP®OV TOV TAPOLGLALOVV

™ TEPOPIGHOVS Yol YPNON GE€ TOAVYAMGOIKO VTOAOYIGTIKG
mCODe ocvotiuata. Mg tov kddwka ASCII kot Tovg GAAOVS KMOTKES
TV § bit UTOPOVLE VO OVOTAPOGTHGOVIE GUVOMKA LOVO 256 d1apopeTikoVs yapaktipes. Ot

mpoteg 128 Béoelg deopebovior yio t0 AoTvikd aAeapnto kot pepikd cupPola, evd ot
vrdAouteg 128 yio 10 Tomikd pn-Aotivoyevec aApapnTo.

210 mopeAbov, 014popoL OpYAVIGHOT, GUYKEVIPOGOV JLAPOPETIKE GUVOAD YOPOKTNPOV KoL
OMUOVPYNGAV KOITKOTOMGELS YU QVTA (7. ). EVOL GOVOAO UTOPEL VO KAADTTE LLOVO TIG AQTIVOYEVELS

OVTIKOEVPWTAIKES YAWTOES 1 tia 1010dtepn YAwaoa TS Amw Avotoing, orwg to lorwvika). Avtd
elye O AMOTEAEG LA LLLOL EPOPLLOYT VO UV UTopel v vTooTnpi&et OAEG TIG KMOTKOTO|GELS, OAAL

00TE 10, CLUYKEKPLUEVT] KMOKOTOINGT EMAPKOVCE Yyl vo, KOAOWeL Oha Ta ypdppota, onpeio
oTiENG Ko TEYVIKA GOUPOA LOg GLYKEKPIUEVIG YAMGoas. EmmAéov, tav cuvnBmg adbvatog
0 GLVOVOGHOG SLPOPETIKMOV KOIKOTOMGEWV GTNV 10100 16TOGEAd 1] o€ [oL fAcT dedopEvav.

O xodwkag Unicode mapéyet éva peydro, eviaio cHvVOAO YapakTip®V oL £XEL G 6TOYO VA

ouumePAAPel GAOVG TOVG YOPOKTNPES TOV OTOLTOVVTOL Yo KAOE GUGTNUA YPOPNG GTOV
KOGO, GUUTEPIAAUPAVOUEVOV TOV OpYOi®V CUGTNUATOV YPAPNS (GONVOELONS Ypopy,
yotbhxn kou ouyvrrioxn iepoylogixny ypoen). Exiong mepihapfdvel kot dAla cOppoia mov
ypnoporoovvtal ota podnpatikd, tic dvowég Emoteg kot ) HovoiK.

[TAéov, 0 pOLOG TOL €lval GNUOVTIKOG GTNV OPYITEKTOVIKT TOV TOYKOGHIOV 16TOD Kot T
AertovpyIKd GLGTAUATO, Kot VITOSTNPICETOL AT OAOL TO TPOYPAULOTO TAONYNONG KOl TIG

EQOPLOYEGS.

[Tpoteivel évov povadiké apOpé (code point) yuo ke yopaxktipa, aveEdptnta amd 1o
AELITOVPYIKO GVGTNL, TO AOYIGUIKS Ko TN GUGIKY YAdGoa. Ot mpdTeg 65.536 (=21%) Béoeic
KOOV onueiov (code points) 6to cuvoro yapaktpwv Unicode amoteAovv 10 Baowko


https://goo.gl/LLqPyT
https://goo.gl/mIMzxs
http://goo.gl/DDvhgy
http://goo.gl/P4VHht
http://goo.gl/GYnPje
http://goo.gl/CdjJJI
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IHoivylmwoowkd Emimedoo (Basic Multilingual Plane, BMP) xo1 mepidapfdaver tovg
YOPOKTNPES TOV YPNGLLOTOLOVVTAL TEPIoTOTEPO. H Tiun tov code point mapiotdveTon pe
10 TpdOepo U+ axorovBovpevo and ) dekae&adikn popen g 0éong tov. 1o mapadeiyuo.
ato code point U+0041 avuiotoyel to "Latin Capital letter A".

[Tapéyet emiong y®Po Yo TePimov €va eKATOUPOPLO EMTAEOV BECEIC KOOIK®V onueimV
(code points) yio copmANpORATIKOVS YopaKkTipeS (Supplementary characters).

"Eva 60voA0 Y0paKTI POV, TOAATAES KMOLKOTOU]GELS:

[ToAAd mpoTLTO. KOKoToinoNe Yopokmpwv, oOmwg ekeiva g oepdg 1SO 8859,

ypnoomoobv éva uoévo byte yi éva yopokTApo Kol 1 K®OKOmoinon &ivol o omAn

avTIoTOlYIon NG 0€0m TOL YUPOUKTAPO OTO KMOIKOTOUUEVO GUVOAO YOPOKTHP®V HE TOV
avtiotoryo dvadikd apOud. I'ia wapadeiyuo, to Lativiko ypouuo A aviotoryiletor otov apiOuo
65 mov a10 dVOdIKO cvaThua apiBunong eivar 01000001 (1 byte). T'wo to TpodTLTO ISO 8859-1
avtd dev aALAeL TOTE.

2o Unicode, 0pwg, ta mpdypata dev eivatl 1060 anid. Ilapd to yeyovog 6Tt to code point

Yo T0 yapaktnpo a sivar mavro 225 (dekadikd cvomua apibunong (3 U+00E1 ot
dekaeEadkn pnopen), o0tav kwowonoteitor oe UTF-8, avtinpoconevetan and 2 byte [(1100
0011 1010 0001) = (c3al)is]. EmumAéov, otov Unicode vmdpyovv odidpopor tpdmot
Kodwkomoinong tov idtov yapaxtipa UTF-8, UTF-16, UTF-32.

SSAN

2030 2DE3 2053 ZD4D /,/'é ‘ .
/i‘b'(}‘ gcjz
S— \ ,C{\%gﬂ&gﬁ
UTF-16 i 2D 30 2D 63 2D 53 2D 4D 00 21 Eﬁ\

—
UTF-8 ) E2B4 B0 E2 B5 A3E2 B5 93 £2 B5 8D 21

UTF_32 J.-":;:- 00 00 2D 30 00 00 2D 83 00 00 2D 53 00 00 2D 4D 00 00 00 21
v

H xwdikomoinon yapaxmmpov UTF-8 (8-bit Unicode Transformation Format) amoteAei
po Kodkomoinon petafAntod punkovs. Xpnopomotel opnddes and byte (amd éva péypt
técoepa byte) yuo vo avamopactiost to Kmotkd onueia (code points) tov Unicode. T
TapadeLypLa xpnopomotet povo Eva byte yio v kwdwomoinon twv 128 ASCII yapakthpwv
oto ddotnua tov Unicode U+0000 péypt U+007F, dvo bytes yia yopaktinpeg o€ TOAAES
opdoeg ahpafntov, Kor tpio bytes yu Tovg LWOAOTOVS YOPAKTAPES TOL Baoikov
[ToAvyAwoowkod  Emimedov (BMP). T toug  Zvuminpopoatikovg  XopokTipeg
(supplementary characters) -mov ondvio ypnoiporolovvTal- ¥pNoiponotei 4 bytes.

H xwdwonoinon UTF-16 ypnowonoel 2 bytes yio xdbe yopokmpa oto Boowo
[ToAvyAwookd Eninedo (BMP), kot 4 byte yio tovg ZopumAnpopotikods XopokTipec.

H kodwonoinon UTF-32 ypnowomoiet 4 byte yio 6GA0VG TOVG YOPOUKTHPES.
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ApacTNproTNTES

1) Ilog onlavovue oty etikéto. HTML <meta> v kwolkomoinon wiog 16tooeAioog;
Avalntnoe TAnpopopies aTovg GOVOEGUODS
(http://g00.9l/6AVRPR, http://goo.gl/taq07r).

3.2 M£00o0l oupmicong 0£00puEVOV

H ovopnicon dedopévov (data compression), eivar 1 dadikacio mteptopiopon tov peyédovg
evog apyeiov, ®ote va xpelaletor AMyoTepo YOPO Yol TNV amodnKevon 1 T LETAOOGN TOV.

Lo mopaderyua, av HeLHTELS KOTA, TO NULGD TO UEYEHOS VOGS apyelon, UTOPELS va. amobnkedoels
TEPLOGOTEPQ. apyela aTo 1010 amobdnkevtiko uéoo, 1 va kotefaoeis (download) ta apyeio mio
YPRYOPO. (KO TTO NULOD TOV KOGTOVGS EGV TANPDVEIS YLO. TO KOTELATUR,).

[Mapdro mov 1 yopNTIKOTNTO TOV oKV 1| 1 ToYVTNTA GHVOESNS 0TO ALASIKTVLO GLVEXMG
aLEAVEL, e LUIKPOTEPA GUUTIEGUEVA apyEl VITAPYEL TTAVTOA KEPOOGS (XDPOC, Ypdvoc, KdoToc). H
dwdkacio ¢ ocvumieong £apUOlETOL GLOTNUOTIKG GTO VITOAOYIGTIKG GULGTHLOTH TTOV
xpnowonoovy Ko eneEepydlovion peydro Oyko ynolakov osdopévav (my. Google,
Facebook), 6mov peimon tov xd®pov amobNKeLoNg GNUAIVEL PHEIMOT TV VITOAOYIGTOV TOL
QmOLTOVVTOL KOl KOTO GUVEMELD HEYOAN €EOKOVOUNOT] EVEPYEWS KOl TPOGTOCIO. TOL
nepPaALovTog.

Xpnoworoieic kobnuepive, dapopes teyvikés (uebooovg) ovurmicons omnws JPEG  (yia
pwtoypopieg), MP3 (yia nyo), MPEG (yia fivteo), ka1 ZIP (yio mollé. €ion dedouévav). Av n
uebooog JPEG ueiodver g pwrtoypopies oto €va. 0EKOTO TOL opyikod Tovg ueyébovg, n
PWTOYPOPIKI] GOV UNYOVH (1] TO KIVHTO 000) UTOPEL Vo, amoOnKeDoEl JEKATAGTIES POTOYPAPIES
Kai1 01 EIKOVES TT0 O100IKTVO UTOPODY Vo, kotefovv 10 popég mio ypnyopa.

Ta ovumeopéva  ogdopéva  yuo  vo  emeEepyactodv, TPAOTO  OTOSVUTIELOVTOL
(decompression).

Yopmieon keEpéEvov pue Tov alyoprOpo kowdwkomoinong Ziv-Lempel

H Boown 18éa ¢ kodwkomoinong Ziv-Lempel civar 611 6e moAld apyeio (kvpiog
KeWWEVOD), emavorapfavovior cuyva akolovbieg yoapaxktipov (yoo mapaderypo to Gpbpo
«tovy). Emopévac, yio va unv arobnkedovtal eTavelAnipéva, Yivetal avTiKatdoToon Toug Le
pioe ovaeopd oto onueio mov epgaviotnkav v televtain eopd. Eedcov m avapopd
Katoloppavel Ayodtepo ydpo omd T ppdotn mov avtikabictatal, yiveton e£otkovounon ympov.
H avagopd eivor oty mpaypatikdtra dvo apBpoi. O mpdtog aptBpds avaeipetot 6€ TOGOVG
YOPOUKTPES TPETEL VO, LETPT|GOVLLE TPOG TOL TG M, PLEXPL TO ONUEIO OTTOL N TPOTYOVLEVT PpioN
Eexvd. O 0e0TEPOG OPIOUOC OVOPEPETOL GTO UNKOS TNG PPAcNS. ZuvnBwms, To uéyebog apyeimv
KEWWEVOL UEIDVETOL GTO £VOL TETAPTO TOL OPYLKOV TOLG peYEBovC.
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AnwAeoTtikn cupnieon - Mn anwAECTLK CUMTNLEDT
’ Anoocuvunieon
AxplpwgTa

armwAsLa (51at

Ivunison

- : Anogupunison
Me

AMtWAECTLKN CUMTtiEON: Mn anwAECTIKN CUMTiEDN:
Ta SedopEva PETA T GUMIEOT Kal Ta ap)ikd Gebopéva kat ta bedopéva
v anocoupnieon napovowilou WETA Tr) oupieon kat v
anwgla anogupnieon sivar akpfug ta b
apyeia riyou, ewoveg, Bivreo Baoeic Sedopéviy, nnyaio kdixeg, emails,

Eyypapa, Aoyiotikd @uAda

MeBobol ZupTtieong

I
| I
ATTWAECTIKI] GUUTTIEDT) Mn aTTWAECTIKT] CUMTTIEDN
— = m Run Length
m MPEG aw Huffman

Apaoctypiotyteg

1) Xpnowomoidvrog to nobnolaxo avikeiuevo kwdikomoinen LWZ
(http://g00.9l/5CX9Y0), ardvinoe oto avtiotoiyo pvilo epyaciog
(http://goo.gl/aagrJo)

[32]
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About Text Options T | ) "
TluaAS) — |V , Tnyoivoue,
x i b2 r =
Tuohd — yuohd, Onyoivoape, kL' &ho v & . }\ﬁé.
KL' dho via céva Aéyaue, - A 2 '_'_ -
Tuahd vo noc, yuohd va "péelic, 1 mog, 'p@S L
| ) — >
To Adyla uou va suundeic. PR i P )
T Q) wov | Oupn

Compress —

3.3 Avomoapdotaocn akepaiov aprlOpav

‘Evoc axépatog apBudg pmopel var etvar Betikog, apyntikodg 1 undév. Xpnoontotovpe to
ovuporo tov peiov (-), Y vo TPocdlopicovpe Evav apvntikd aképoto. Qotdco, Evag
VTOAOYIGTNG UTopeEl vo amobnkevoel uovo TAnpopopieg og bits, Ta omoio pmopovv va £xovv
povo T TéS unoév N éva. Emopévoc, n amobnkevon twv apvnTikK®v okepaiov o Evav
VTOAOY1GTH Umopel va amattel Kdmolo aitepo Tpdmo daryeipiong.

3.3.1 pn Tpoonuacpuévol aKkéPaioL

"Evog un mpoonpacpévog aképatog etvat £vog axépaiog ympic Tpoon o, OnA. undév 1 Betikog
(0,1,2,3,4,...). Agv vmlpyel LTOAOYIGTNG TOL VO UTOPEL VO OVOTOPOCTGEL OAOVG TOVG
axépalovg apBpovg (dmepot). O péyrotog pn TPOSRASUEVOS OKEPOLOG EE0PTATOL ATTO TOV
apOpuoé tov bits mov ypnowpomolei 0 VAOAOYIOTHS YO TNV OVOTOPAOTAGT U1
TPOSNUCPUEVOV UKEPALMV (T0 TEPITAOTEPO, GVOTHLUOTO CHUEPD, YpHoiuomolovy 32 bit i 64 bit
OKEPOIOVG).

Me n dvadwikd wynoeio (bits), pmopodue vo mapactioovpe 2" SPOPETIKOLS U
TPOGTLLOCUEVOVG OKEPOTOVG LE TIHEG oTo ddotnua 0 Emg 2"-1 (yrati;).

Avaowkd ynoia (bits) MeyoahvTEpog 1| TPOCUUOCUEVOS OKEPALOG

8 28-1 =255

16 216-1 = 65.535

32 232-1=4.294.967.295

64 2%4-1 = 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 tpoonpacpévol akEpaion

Ag BuunBodpue tpodta v Ipdodeon dvadikav aprtOpov

ro=d 1110 1110 1110
ori=d +0111 — #0111 —>+0111
1+0=1 1 I01
1 +1=0xo 1 7o xpatoduevo 11 11

1+1+1=1 kol 10 kpatoduevo L 1110 1110

+ 0111 —> + 0111
101 10101

o Tiglval Evag TPOONUATUEVOS AKEPALOG,
e [loio1 tpomot ypnoyomoiodvIaL yio TNy OVOTapasTosH TOV;

Maopaotacn tposipov-pétpov (Sign-Magnitude Representation)

To mpdonuo evdc apBpov avarapictatol Eexmpiotd amd T0 HETPO TOV.

e To ynoio uéyotng onuavtikotnrag (MSB), givar to yneio Tpdonuo (sign bit), pe
™ cvpPoaocn 0t to 0 eivar yro Tovg Beticotg akepaiovg Kot o 1 yio Tovg apvnTikons

aKepaiovg.

e To vérowta n-1 bits avtimpocwredovy 0 pétpo (amdivtn Tur) (magnitude bits)

TOL OKEPOiOV.

/—'> Magnitude bits

+18 00010010
Sign bit
Magnitude bits
Sign bit
o
Values represented = Values represented
- [t .
increase by 1 A increase by 1
- | - —— © 1110
+ + + [ [ 1
. e [ Y -5
+ 4+ + - RS S T N I T R ISE e 1101
(=R S N ~d|® R N v s s s [0 - |
I I I I I I Negative Positive
@0 ® OO L e N 1100
-4
Q2 ® - BRE2E O - BB e
Q2 ® - BRE2 O - BB e
® e ® - BPREOOE® B R e
e @ - R RR O =R g 1M
oo ® - BRERRBR®O® [
® ® B (o el B T ® B2
® Rk e R ® R ORe = ® = 1010
. . -2
Binary values increase by 1 11001 1000 01117
— - -0
. . . Number Circle for Sign Magnitude Representation
Sign-Magnitude Representation o

Iapdaoracny npociuov-uétpov: I'io n=8 bit:

- [16001 Betixoi axépaiol umopodv vo. avamopootabovy,

- [oiog €ivar o [rpoTePos kot mo10g 0 UEYAADTEPOS AKEPALOS TTOD UTOPEL VO, OVATOPOTTODEL,
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- Tt ovufaiver ue 7o 0;

- Ilo1o 10 amotéleauo av mpoatebel Evag apvnTikog axépaiog (Tr.y. -3) ue évay Oetiko (my. 10);

Hopdotaocn copainpopatog og wpos 1 (One's Complement Representation)
e To ymoio péyiotng onpavtikdémrag (MSB), etvar to yneio Tpoonov, e ™ copfoon
01t 10 0 givan Yo Tovg BeTikovg akepaiovg Kot to 1 Yo Tovg apvnTikovs akePaiong.
e To vrdérowma n-1 bits avTITPOCOTEVOVY TO HETPO TOL AKEPAIOV, WG EENG:

o av o apudg eivor Oetikog, To PETPo Tov didetar amd ta vTdAouta n-1 bits.

o av 0 opfudc etvor apvnTikoc, T0 HETPO TOL diveTal Omd TO CUUTANPORO MG
npog 1 (avtiotpoeo) twv vroAoinwv n-1 bits. To copurAnpopa wg tpog 1 evog
dvadtkoL apBpov Bpicketor evkola av aviikatactadovy Oda ta 1 tov aptBpod
pe 0 ko 6ho ta O pe 1.

O —— =
-t O
- O
O =
O —— =
—_— O

o
Values represented a Values represented
. a . A
increase by 1 A increase by 1
+ + + |0 0

. B Rl e e
+ + + NNMNIN NN Lo 21101
® =N [ RE-NEN] N R N = ®
| | | || | -
I T | (] | Negative Positive
[l ] DO BB = -3 1100
& ® - P RRL,OO®: e el
D e ® - R eE O = e
® ® ® - R ® = e
e 8 - PR, BB 1011
D e ® - =R ® = e
QO = - DR R ® OB @ = -4
D = ® B O R 0 Rk ® = ®

1010
Binary values increase by 1 -5 1001 0111
1000
— 6 s +7
1’s Complement Representation Number Circle for One's Complement System

Hopdoracy couminpopuaros ws wpog 1: o n=3§ bit:
- [1oo01 Octikol axépaiol umopovy va, avamapaotofovy,
- [lo1og €ivar o [ikpoTepog kai wo10¢ 0 UEYAADTEPOS AKEPOLOS TTOVD UTOPEL VO, OVATOPATTODEL,

- Tt ovupaiver e 7o 0;

Mopdotaocn copainpopatog og wpos 2 (Two's Complement Representation)

H mapdotacn copmAnp®duotog og mpog dvo ivat 0 To cuVNOIGUEVOS TPOTOS OVOTAPAGTOCTC
axKepaimV KaTd TN O1dpKeLn EMEEEPYNTING OO VAV VTOAOYIOTN.
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o Onwg Kol 0TI TPONYOVUEVES TOPACTAGEIS, ov T0 MSB 1oL aptBuod eivar 0, o
apOuog eivan Oetikds kat to pétpo tov dideton amd ta vrdAouta n-1 bits.

e Ed&v 1o MSB tov apBpov givar 1, 10te 0 apBpdg eivar apvntikde. [a va Bpodue o
UETPO TOL ap1lOUOV, TPEMEL VO VTTOAOYIGOVUE TO CUUTANPOUO O TPOS 2 KOl TMV N
ynoeiov Tov (dniadn Aaupdvovpe vtoyn Kot To Tpocnuo). To copmMpopa g
POG 2 £vOc dLAdIKOL apBpoY Ppioketal, edv avtikataotnoovpe To 0 pe 1 ko to 1
pe 0 (copmhpopa o¢ Tpog 1) Kot 6tn cuvéyeln tpocbésovue 1.

/—l duadikég apiouég |
VITTTTT

4—[ CUUMANpWUA WG npog 1 |

o
- g -
el Values represented 5;3_ Values represented N 2 1 oo
N increase by 1 | increase by 1 ,’I 0010 *+2
+ 4+ |0 3
+ 4 - SSSEEE [ 1o 0011 +3
® = N [FR- NN IR VU N
I } — - } Negative Positive
® 0@ ® 0 ole e RN -4 1100 0100 +4
® O - R R RO [ el
® O - PR RO [ el
® O - PR RO [
o0 @ - rrrleoee [ o1
e - EBRe®® [N 5 1011
® R 2 - [ Il R I [y
® = e P RO, ® B ®
Binary values increase by 1 1010 01"-)08
6
1001 0111
P O,

Rearrange .
Number Circle for Two's Complement Number System

|

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

|

o + + +
B e BB e
MR oo + + - Nk R
© o WNERE ®RrN- noa o~
| | I | |

| I T Tl I I

= = R RRe e oo ®
(oI [l B R R =R
Qe Q- [l B R R =R
® e @ - P RRPR®O6 - L
Qe @ - [ R B R T =R
Qe & - [l ol el B R =R
® & = - O R R OO - ® B =
® = ® RO R O®R® m® R

Binary values increase by 1 (dropping the carry bit)

|

2’s Complement Representation

IHopdoracn couminpouaros wg npog 2: I'ia n=3§ bit:
- [1oo01 Ostirol axépaiol umwopovy va ovemopoorodovy,
- [lo1og €ivar o pirpoTepog Kot wo1o¢ 0 UEYALDTEPOC AKEPOLOS TTOVD UTOPEL VO, OVATapaotodst;

- Tt ovupaiver e 7o 0;
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H mapdotacn ocopminpopatos o¢ mpog 2 £ivorl auTi) 1OV YPNCIHOTOIEITAL TEPLOCOTEPO
ywoti:

o  Ymhpyet pévo pio avomopdotaot yio ToV aptOpd unoév.
e AtevkoAvvel Kot amhomolel TOAD TNV EKTEAECT] TV apPOUNTIKOV TPAEEwV, TOGO Y
TOVG BETIKOVG, OGO KOl Y10 TOVG apvnTikKovg aplnovc. H apaipeon pmopel va yivel

Kévovtog apvnTikd To 0g0TEpO aplBpd Kol TPooHETOVTAG TOV OTOV TPMTO.
Lo wapaderyua 11-5=11+(-5).

11 0000 1011 0000 1011

-5 — -00000101 — +1111 1011
0000 0110 —> 6

Me v oudoo gov Oo. cyoridoete TV TOPOKAT® EIKOVO,

Sign-Magnitude
A 1111 1111 (-127)

1111 1110 (-126)
leee ool (-1) 1's complement 2’s complement
160 cooo {-2)
9111 1111 (+127) e111 1111 (+127) 8111 1111 (+127)
9111 1110 (+126) 111 111 (+128) 9111 1118 (+126)
ePee BEO1 (+1) 0000 eaol (+1) 0000 0001 {+1)
ABEe PEOR (+8) 008e PEDO (+0) 0080 0000 (+0)
- . 1111 1111 (-8) 1111 1111 (-1)
Increasing 1111 1110 (-1) 1111 1118 (-2)
binary wrap | | ..... A R ..
codes around °| -.... nao _+; ..... .
1080 @@O1 (-126)| |10@@ @Rl (-127)
1080 @EE@ (-127)| |1000 GERE (-128)

3.4  H évvown g vepyeiMong

Va B v 1306... 1.30%... | |...32%67...-327%68...| | . -32767...-32.%6...
BARA BAAA Ba BN
t:@ %\ wm%% %MM
B e [ e g ] £
T OWwe (Rl W W == :

Me 6motov 1pémo K1 av moplotdvovtal ot aptBpol oe £vo VTOAOYLGTY|, VILAPYEL TAVTA EVOL
avVAOTEPO Kot Eva KATMTEPO Op1o 610 HeyeBOS Toug. Ta dpra eoptdvtar amd:
® TOV TPOTO TOPAGTACTG TOV PN CLULOTOLEITON
e Tov aplud tv dvadikmdv yneiov (bits) wov diatibeton yio Tovg aptdpovg ovtovs

O 6pog vagpyeimon (overflow) ypnolponoteital yio va Teptyplyel TNV TEPITTMOOT TOV TO
amOTEAEGHA LG TPAENG PpiokeTorl eKTOG ALTOV TV 0piV (EKTOG TOL VPOV TIUDV).
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Lo wapaoetyua, ov évog vmoroyiatng ypnoiuomoisi n=38 bits yio tqv omoOnkevon twv Oetikwv
OKEPALWV (U1 TPOTHUOGUEVOL AKEPAIOL), TOTE O UEYOADTEPOS OPLOUOS IOV UTOPEL VO amoOnKevTEL
eivar o (11111111)2=(255)10. Kabe npoondbera amobnrevons ueyalvtepov okepaiov omo to 255
-xpnoyoroiwvias 8 ovadika yneio- Qo oonynoel oe vEeEPyEidLon.

2y aplBuntiky pe TOPACTAGT CUUTANPAONATOS OC TPOS dVO, 1 VIepyEilon cuvdéeTal
LE TN HETAPOPA KPOTOVUEV®V amd Kol TPOS TN BEom Tov ymeiov UEYIoTNng ONUAVTIKOTNTOG
(MSB), katd ™ dibpketa g tpdsbeonc.

Ta mep1o60TEPO VTOAOYIGTIKG GLGTHLLATO, YPNCUYLOTOLOVV SLUPOPETIKO TANBOG ymoiwy Yo
™V mopactacn kébe TOToL aplBudV, £T61 MGTE VO LELOGOVY TNV THAVOTNTO COUAUATOV 0T
vrepyeton (Kot Tantdypova v eE0IKOVOUNGOVV YDPO, EPOGOV OEV YPNGLLOTOLOVV Y1o GAOVG
ToVG apBpovg 1o 1010 peydio TAN0og yneimv). Ot TpoypappatioTéc EMAEYOLV Yo KOO aplOpod
mov xpeldfovtal Tov KOTAAANAO TOTO.

270V TOPOKATW TIVOKO TopatHpnoe To uéyebog kot 1o evpog tiumyv 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 2147433647
unsigned long int 32 -2147483648 to 2147483647
signed long int 32 0 to 42949672395
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
ApacTypiotyreg

1. Jro mapokxdrw  mopooeiyuoto  ypnoiomoiodvion  opibuoi  ue  TAPAGTAGH
COUTINPAOUATOS S TTPoS 2 kor opidud ovoodikdv yneiov N=6 bits. Melétnoe
TPOCETTIKG, TAL TOPOOEIYUOTO. KOL LUE THV OUCO0, GOV KOTOYPOYTE TO. COUTEPCTUONTC, TOG.
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Mapadeyua 1: 14+9

14+9
(Kparouusva)
14 = 0 0 1 1
9= 0 0 1 0 0 +
(0) 0 (O) 1 (1) o 1

1 =23

-

| E§epXOpEVO KPATOUUEVO ‘ | ELOEPXOMEVO KPATOUHEVO

EloepxOpevo kpatoUpevo=0, e€epxduevo KpaToUpeEVo=0 = cwotd anotéAeopa

Napadeyua 2: 25+18

25+18
(1) /) (0)/) (0)/) (0)/) (0)/) (Kparouyeva)
25=
18 = +

=21

‘ E€epxOpEVO KpOTOUEVO ‘ ’ EloepXOpEVO KPATOUHEVO

ELoepXOMEVO KpaTOUEVO=1, eEpXOUEVO KpaToUpevo=0 = AdBog anotéAsopa
(Mpoodeon Jetikwv teAeotéwv: YriepxeiAton av to npoonuo tou amoteAéoparog ivat 1)

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

17+(-13)
(Kparouyeva)
-13 = 1 1 0 0 1 +
1 0 (2) 0 1 (1)

| E€epXOUEVO KPATOUEVO ] | ELOoEPXOMEVO KPATOUEVO

O
O

o
o
1]
»

ELoepxOpevo KpatoUpevo=1, e€epxOUeEVO KpatoUpevo=1 = owoTo anotéAecuo

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

17+(-13)
(Kparouysva)
-8= 1 /) 1 /) 1 /) O/.) 0/)
-31= 1 0 0 0 0 +
0 1 1 0 0

’ EEEPXOUEVO KPATOUEVO ‘ ‘ ELoEpXOMEVO KPATOUHEVO

EloepyOuevo KpatoUpevo=0, e€epxdpevo kpatoUpevo=1 = AdBog anotéAsopna
(Mpoodeon apvntikwv teAeotéwv: YrepyeiAion av to mpoonuo tou anoteAéouarog ivat 0)

Epwrtijoeis
1. Twri dnpovpyndnke to cvotnua Unicode;
2. Trevvoobpe pe Toug OPOVG KCLUTANPOUO MG TPOG 2» Kol «TOPACTOON
CLUTANPAOUATOS OG TPOS 2»;
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3. Tlog mapiotdverol pe mopdoToon CUUTANPOUOTOS OC TPOG 2 0 aKkEPaog aptOudg -17
o€ £vov LTOAOYIOTY| e koG AEENg 16 bits;
4. Tievvoovue pe Tov 0po «umepyeiMony;

BIBAIOTI'PA®PIA-ANADPOPEX

Bishop, P. (2000). Exiotiun xar Teyvoloyia Yroloyiorwv, Navemotnuokés Exdooeig EMII,
Abnva 2000

Indiana University School of Informatics and Computing (2013). Representing integers and
real numbers (AvaktiOnke 02/09/2015 amo https://goo.gl/Luij7u)

Nanyang Technological University (2014). A Tutorial on Data Representation (Avoxtronke
02/09/2015 omo https://goo.gl/eLHpOG)

Univesity of Canterbury (2015). Computer Science Field Guide, New Zealand 2015
(Avaxtibnke 02/09/2015 and http://goo.gl/TQ1Vao)

W3C (2008). Character encodings for beginners (Avaxtm6nke 02/09/2015 ond
http://g00.gl/26NI1Dg)

W3C (2012). Character encodings: Essential concepts (Avaxtbnke 02/09/2015 ond
http://go0.gl/wHSQQgO)

Wikipedia (2014). Unicode (Avoxthnke 02/09/2015 and
https://el.wikipedia.org/wiki/Unicode)

Wikipedia (2013). UTF-8 (Avaxtibnke 02/09/2015 oxnd https://el.wikipedia.org/wiki/UTF-8)

[Maxovpdxng, €., I'optng, k., Mreheciotg, B.X., ZEvvog, I1., Ztepyronovrov - Kaiaviln, N.
(2000) Epapuoyec [inpogpopiknc Yroloyiotwv, Opyaviopog Exkddcemv AdaKkTIKOV
Biriov, Adfva. (Avaxtibnke 02/09/2015 and http://goo.gl/dLIXOE)

[Moarakovotavtivov, I', Toavdxag, IT., Kolopng, N., Mavovcoroviov, A., Matldakog, I1.

Teyvoloyio Yroloyiotikawv 2votqudtwv & Agitovpyixa Zvotiuoro, Iodoymyikd
Ivetitovto, AOnva

X1epiong, A., INarovpng. K., Iamadoémovroc. A., ZraBénmovrog. K. (2001). Baoikés Apyéc
npraxng Teyvoloyiog, Iawdaywywkd Ivetitovto, ABnva. (AvaktnOnke 02/09/2015 amod
http://goo.gl/g8yHct)

ITHT'EY - YAIKO I'lTA EITIITIAEON MEAETH

» Xy Biprio: Baocwcéc Apyég Pnoraxkne Texyvoroyiog (2.1.1 Avarapdotacr akepainv
aplBuwmv, 2.2 Kodikomoinon yopakmmpwv)

> Inueunoelg oto Tvotiuata Apidunonc-Avadikn I[apdotaon ApiOudv, Etcayoyq oty
Emomun tov Yroloywstov - EMIT (2005) (http://goo.gl/x8ufnc)

» Computer Science Field Guide (5.3, 7.1, 7.5), University of Canterbury, New Zealand
(http://go0.9l/z0Ch74)

> 1.3.1 Apaommpionta-1 ®dta ko Tourava, Mrovkéag I'. (2013) (http://goo.gl/M1J8hc)

» 1.3.1 Zevapro-1 Zvvoprdvtag pe éva modem, Koyyviakng I'. (2015)
(https://goo.gl/QR6PzS)

» 1.3.1 Zevdapro-2 Pnowokn Avorapdotocn Zopformv, Zopapds K.o.
(https://goo.gl/pSuVhZ)



https://goo.gl/Luij7u
https://goo.gl/eLHp0G
http://goo.gl/TQ1Vao
http://goo.gl/26NIDg
http://goo.gl/wHSQgO
https://el.wikipedia.org/wiki/Unicode
https://el.wikipedia.org/wiki/UTF-8
http://goo.gl/dLJx0E
http://goo.gl/q8yHct
http://goo.gl/x8ufnc
http://goo.gl/zOCb74
http://goo.gl/MIJ8hc
https://goo.gl/QR6PzS
https://goo.gl/p5uVhZ
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4. AvomopacTtoct EIKOVOS

Y1001

Metd v pedétn tov kepaiaiov Oa gicat kovog/m vau
v SloKpivelg To TAEOVEKTHALOTO KO TO, LELOVEKTAOTO LETAED SL0VOCHOTIKOV Kot
YNPLOYPOPIKOV EIKOVOV
V' avoQEPELS TA YPOUATIKG LOVTELD. 0VAAOYO, LIE TN YPTOT TOVG
avayvopilels Kot avamoaploTas To xpouato o€ "oekaesadikn" Lopen
ovoyetilelg T1g évvoleg avdivon kot BBog ypdLITOg G TPOG TNV TOLHTNTA KoL TO
uéyebog TV apyeiov
AVOPEPELG LOPPATLTOVG APYEIDV SAVVUGLOTIKMOV Kol YNOLOYPOPIK®V EIKOVOV

ANERN

OLYKPIVELS KOl EMAEYELS TEYVIKEG CUUTIEGTC

AVOPEPELS TTNYES YNPLOKDOV EIKOVOV

YEWPILEGOL TO GOPMTY KOL TV YNOLOKY] POTOYPOPIKN UNYOVI Y10 TNV EICOYMYT|
GTOV VTOAOYLOTH EIKOVOV OO TO PUOTKO KOGHO

LETATPETELG EIKOVA KEYLEVOV GE YOPUKTNPES LE KATAAANAO AOYIGUIKO

AN NI NI

<\

Baown opoloyia: Awovucpotiky] €koOva, Yneuoypaeikn €wkova, avaivorn, Pabog
YPOLOATOG, GLUTIEST,

Ewayoyn: Zmyv evotra avt 8o copminpooelg kot 0o epufabovelg Tic yvdoelc Gov yiao )
cVAMNYY, amoBnkevon Kot emeéepyacio ewovov pe T Pondela Tov VITOAOYIGTN Kol GAA®V
YNOLIK®OV GLGKEVOV.

O g1KOveg OTMG Kot OA TOL GAAL OEOOUEVO GTOV DTOAOYICTN OVOTOPICTAOVTIOL GE YIOLOKTY|
Hopon aveEaptnTo amd ToV TPOTO dNUIOVPYING TOVC.

2V TEPItTOOT GUECNG CLANTNG HLOG EKOVOGS (TT.). LE POTOYPAPIKT UNYOVT) EYOVLLE P LKL
avaroykd dedopéva (amd 10 oKd) To 0moia LETATPETOVTOL KO arodnkedovTon ynelokd. tnv
TEPIMTOON TNG dNUoLPYING HOG EIKOVOS LE TOV VTOAOYLOTH, avAAOYd amd TOV TPOTO NG
dNuovpyiag g £X0VHE SPOPETIKOVS TUTTOVG EIKOVMV:

®  YOPTOYPOPIKEG 1) yMeroypapikés (bitmap graphics) Kot
e Jdwvvopatikég (vector ) draw-type graphics i) PostScript).

W

'.F IJ. 'z . n
al.ha

PostScript type Bitmap type

41 Kotnyopisg ypo@iK®V (O10VUGHATIKA, Y1 QLOYPUQLKA)

O ynoaxég eikoveg Tov PAETEIS 6TOV VTOAOYLIGTH popel va giva:
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o YNQWYPOPIKES EIKOVEG, OMMG Ol POTOYPOPIEG 1 Ol EIKOVEC TOL TPOEPYOVIOL OO
ynoelomoinon HEC® GopwTN 1 Tov Onuovpyels pe mpoypdupoto Loypagikng (yio
rapdderyuo MS Paint, KolourPaint)

* dovVUGNOTIKA YpaQIKd, 0w Ta tepiocdtepo. Clipart 1 ta oyédia mov dnpovpyei pe ta
epyaieio oyedioong oTovg ENEEEPYAOTEG KEWWEVOU.

Ynowypagkéc 11 Xaproypogikés ewkoves (bitmap images): Ot yneloypapikég sKOVEG
opyovavovtor oG éva opboydvio mAEypo omd XpOUOTICTEG Yneideg mov ovoudlovrot
ewcovoototyeia (pixels). To ewovootoryeio (pixel, cuvtopoypapio tov Picture Element) eivau
TO LUKPOTEPO GTOLYEUDIEG KOUUATL LG YN PLOYPOPIKNG EIKOVOC, 1] OToio Lopel va amoteleiton
and exoropupdpla pixels (éva megapixel eivar éva exarouuvpio pixels). I'a v meprypaen Tov
kaOe pixel amoOnkedovtar mAnpogopieg oyeTIKd pe TO
YPOLO TOV (AOTPO, LODPO, ATOYPWTH TOV YKPI ) EYYPWLO). ’
H mowdmta piag ynoeoypagikng swovag eEaptdror amd
TNV TUKVOTNTO TOV EIKOVOSTOLYEI®V KOOMOG Kot Tov apliuod
TOV YPOUATOV TOL EY0VV Ypnotpomombet, kot emnpedleton
amd v ovénomn N LElwoN TOV PUGIKOV TNG OOGTACEWMV.
Eniong, 6tav peyebdvetar (zoom), to avBpdmvo pdtt apyilet va dtakpivel ta pepovouéva pixel

7oL T GLVOETOLVV.

Ot ewoveg tOHmov bitmap mapdyoviar: o) oand OAa To mPOypAupoTe dnuovpyiog Ko
eneEepyaciag eKOvos B) pe ynelomoinon cuUPATIKOV EIKOVOV HECH GOPMOTN Y) HE CUAANYM
EWKOVOV amd TtV 000vn Tov LTOAOYIGTA He TN Pondeta kKaTdAANAov Aoyiopikod 0) pe xprion
YNOWKNG QOTOYPAPIKNG UNYOVINS €) He oLAMYN ewdvag Pivieo 1 tAedpaons. Ot
YOPTOYPUPIKES EIKOVEG EIVOL KATAAANAES Y10 TPIGOLAGTATESG KO POTOPEAMOTIKES OMEIKOVIGELS,
kaBmg ObEéTouy pHEYAAO QACHO SVVATOV YPOUATOV Kol LYNAO EMmEd0 OKLAGE®V 1
AETTOUEPELDV.

AwovvopoTikd ypagwd (vector graphics)

Evo 1o PBaocikd dopkd otoryeio piog yneloypoapikng EKOVoS gival To €1KOVooTolyEio, To
SLOVOGLOTIKA YPOQIKE cuvtiBeton amd yeoUeTpKd oynuoto (onueio, YPOUUES, KOUTOAEG,
opBoydvia, eAAelyelg, TOADY®VA K.0.) TOV TEPTYPAPOVTAL e padnpatikd Tpdmo, pe ) forfeia
GUVTETOYLEVOV, YOVIOV Kol aroctdoewv. To péyebog toug e€aptdtat amd TNV moAVTAOKOTN T
TV oynudteov mov meptypdeovy. Efvor onuoavtikd pikpdtepo 6 GYECN UE TO OVTIGTOLO
YOPTOYPAPIKE apyeia, emedN amodnkevovTol LOVO 01 TANPOPOPIES TOV EIVOL ATAPOLTNTES Y10
TOV GYEOOGUO TOV GYNUATOV.

e Toa dwvvouatikd apyeio Topéyovy dvvatdtnreg ardoyng LeyEBous Kot TePIGTPOPNS

TOV oynudtev, xopig va mpokaiodvtor oAlrowwoels. Ta véa apyeio dtotnpovv
avaAloimTa To factkd YapaKTNPIOTIKAE TOVG (GYETIKES SLOCTACELS Kol GYETIKN OEon).
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o T dnpovpyia EVOC GYNLOTOG EMTPEMETAL O TPOGOOPIGUAG EVOG LOVO YPDUOTOG
N yéuoua pe ypouotik dwfaduon (color gradient), aAld dev eivar dvvaty n
EVOOUATMON QOTOPEVMOTIKNG TO0TNTOG (06 avTibeon e TIC YopTOYPOPIKES EIKOVES
OOV UTOPELS Vo 0AAGEEIS TO Ypwua o€ kale pixel).

e Ta dwvvouatikd ypaeikd civar aveEaptnta avdivong (resolution free) xon
npocapuolovior avtopato oto péyebog kot MV avédAvon Tov UECOVL OV
TPOoPAAAOVTOL ] EKTLTMOVOVTOL.

S
Bitmap  \/ector

.jpeqg .gif .png .SVg

/J"f // S

ApaocTypiotyres

1) 1.4.1 ®E-1 Ernelepyacio Aiovvouotikig eikovag, TMAEIAAEX/Nnypnioec-IloAvuéoa
(https://goo.gl/MIKGT)

2) 1.4.1 ®E-2 Anuovpyio dravoouotikod ypagikod, TIAEIAAEY/Nnpnides-Ilolouéoo
(https://goo.gl/rvRC3d)

3) 1.4.1 ®E-3 Anqovpyio. Pnpioypopixod ypapikod, IAEIAAEL/Nypnideg-Ilolvuéoa
(https://goo.gl/2XS5ya)

4) 1.4.1 DE-4 Eleyyog XOPOKTHPIOTIKOV Pnoproypopikng EIKOVAG,
THAEIAAEX/Nnpnideg-Tlolvpéoa (https://goo.gl/1utgIR)

5 1.4.1 DE-5  Miopopés  Aiovvouatikng o - PHoLoypopikns  EIKOVOG,
TAEIAAEX/Nnpnioec-TloAvuéoa (https://goo.gl/abDMp7)

6) 1.4.1 ®E-6 To otavpoieco tov diavvouatikod ypapikod, THAEIAAEX/Nnpnidec-
ToAvuéoa (https://goo.gl/ZBstIM, http://goo.gl/24ZV5x)

7) 1.4.1 DE-7 To oravpoleo s wneroypapikns eikovog, ITAEIAAEX/Nnypnioeg-
ToAvuéoa (https://goo.gl/ZsDOpY)

8) Xpnowomoiwvras to pobnoiaxo avikeiuevo Pwtodevipo: Awadpootixy Epapuoyn
ONUIOVPYIOS YHPLOYPOPLKMY Kal dlavoouatikadv eovoy (hitp://goo.gl/blhhs]), fa

OVYKPIVEIS TIG ODO HOPPES EIKOVOG.

9) Evog amd tovg O KOIVOUS UOPPOTOTOVS OLOVOGUOTIKDV YPOPIKDV EIVOL TO.
rKAyuoxodueva oravoouotixa ypopiko. (Scalable Vector Graphics, SVG). Ilwg Oo. ta
evowuatwoels o oelioec HTML,; Oa ovolntioeis minpopopies ko Qo viomoinoelg
opooTnpLotnTeg oto mopakatw tutorial (hitp://goo.gl/rzsMES).

42 Xpopotikd Movréha (RGB, CMY 1 CMYK, HSB)

Mo v mepypagn TOV YPOUATOV GTOV VTOAOYIGTH YPNOLOTOLOVVTIOL SLUPOPES
pebodoroyieg kot povtéra. ‘Exovv okond vo cuvoEcouy Ta xp®duato Le LETAPANTEG 1 aplOpovg


https://goo.gl/9tlKG7
https://goo.gl/rvRC3d
https://goo.gl/2XS5ya
https://goo.gl/1utgIR
https://goo.gl/abDMp7
https://goo.gl/ZBstJM
http://goo.gl/24ZV5x
https://goo.gl/ZsD0pY
http://goo.gl/b1hhsJ
http://goo.gl/rzsME8
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€101 OOTE VO TEPLYPOPEL KAOE ypodpa pe akpifeta. O eEETAGOVLE TO TLO CTUOVTIKA YPM AT
LOVTEALL.

To ypopatiké povréio RGB

Me to povtého RGB meprypdoetar | xpopotiky £€vioon Kabe Kovkkidug
ypNoonolmvtag tpio ypopatikd kavalo: Kokkwvo (Red), IIpdoivo
(Green), MmAe (Blue).

Ola ta ypopato kabopilovral and Tpelg petaPintés pe Tyuég 0-255 ot
omoieg suuPoAilovy v éviaon Tov kabe PactKov YPMOUATOS LLE TPMOTO TO KOKKIVO, OEVTEPO TO
TPAcIVO Kal TPiTo TO pmAE. Anovpyovpe ypopa Eekvovtag and 1o puavpo (0,0,0) ko
KataAnyovtag oto dompo (255,255,255). Baoel ¢ avaroyiog Tov TPLOV 0LTOV YPOUATOV
TPOKLITTOVY OAOL TOL VITOAOLTOL.
Lo mopaoderyua:

Kokxivo: (255,0,0) T

IIpéorvo: (0,255,0) EEEEEEEE

Mrie: (0,0,255) mEEEEEEE

Kitpivo: (255,255,0) G 1
Tadaio: (0,255,235 BENNEEES LC e

Magenta: (255,0,255)

Toproxoli: (255,102,0)
To ypopatiké povrého CMY 1 CMYK

210 ypopatikd poviélo RGB, ta ypdpota dnpovpyodvton
npocBétoviag emwc. H 006vn (vmoloyiory, xivytod, thiedpaong)
amotelel YN O®TOG MOV UTOPEl Vo ONUOVPYNGEL YPDOLOATO.
Opomg emeldn 1 eKTLTOUEVT GEAIDO OEV EKTEUTEL PG, Ol CUGKEVEG
EKTOTOONG YPNOLOTO0VV TO Ypwpatikod poviého CMYK.

Me 10 ouvvdvaoud pelaviov kvavov (Cyan), patlévia
(Magenta) kot kitpvov ypouatog (Yellow) ot ektvnmtég kat to tvmoypageio onpovpyodv Ora
To QAL YpdpoTo, oAAG exeldn to pavpo (Black) dev pmopovoe va mopoybel (Aoym atéletog
TOV HEAOVIOV) TPOoTEOMKE, KL £T01 Tpoékvye To povtédo CMYK.

Oroy Oéleig va petapépeis ato yopti to xpouoto. tns 00ovns oo, TPETEL VO, YpHoYUOTOINCEIS TO
xpouoatiko povréio CMYK.

45

Mid 4
C
WoT vellow yg o

To ypopoatikdé povrého HSB o Yoo

Me 11 peBoooroyiec HSB (Hue, Saturation,
Brightness) ka1t HSL (Hue, Saturation, Lightness)
umopobvue vo kabopicovpe v amdypwon (hue) pe
yoviakoug 6povg (amd 0 émg 360 Pabuodg) ko Tig
TOPOUETPOVG KOPEGHOV (saturation) Kol QOTEWVOTNTOG
(brightness) 1 oxiaong (lightness) ow¢ mocootd et To1g
%.

Me xopeopd 100% 1o ypopa eivar kabopd, eved pe
0% dompo, pavpo N ykpt avdioya pe tn Pacikn andypwon). o tapddetypa potewvotnta 100%


https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCP-_-onAg8gCFUE_GgodYMsLKg&url=http://www.wetcanvas.com/forums/archive/index.php/t-929022.html&psig=AFQjCNEyHD_pS48yISmozqzZkgWpOfLyTA&ust=1442765929272188
https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPLD9ePw9McCFQtWFAodxVwP-w&url=http://zupalive.mobi/?q=rgb to html color code converter online&psig=AFQjCNFzbWlrlqaQLMs8GL8x9f1StqzZFQ&ust=1442263513139748
https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNWerLv29McCFQLpFAod4cwAgw&url=https://www.colorcodehex.com/color-model.html&psig=AFQjCNFP6uGxV2_Hj-GJQLVAhuTtiv-QKg&ust=1442265128993130
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(1 oxioon 0%) divel Agvkd Kot avtictorya potewvotnta 0%. (1 okioon 100%) padpo, eved to
50% amodidet Kabapd ypdLo.

To povtého HSB (| to HSL) Baciletar otnv avOpdmivn avtiAnym tov ypoudtov kot oyt
o115 Tnég RGB twv vmoloyiotdv 1) ta mocootd CMYK tov ektun@tdv.

ApaoTypiotyres

1) Oa ovvbéoceic kor Bo. avaADoEIC ATOYPHDTEIS GE O1GPOPA YPWUOTIKG. TPOTVTLO.
(7. http://goo.gl/iPHPOR, http://goo.gl/NvSKF1, http://goo.gl/KKmWA4s)

2) 1.4.2 ®E-1 Xpwuatiké Movtélo eixovos, HAEIAAEX/Nnpnideg-Tlolvuéoa
(https://goo.gl/Dn9u7L)

43 Xopoxtnprotika (Avaivon, BdBog ypopartog, Méyedog eikovag)

Avaivon (resolution)
O 6pog avaivon eikdvag cLVNB®G AvaPEPETOL GE dVO TPAYLOTA:

e MéyeOoc Ewkovag (Image size): apiBuog tov pixel mov cuvBétouv po eikdvo Kot
npocdopiletar and to TAATOG Kot To VYog g €ikovag (og pixels) 1§ and to cuvoliko
apBud tov pixel. ['a mapddstypa, po eikdva mov eivan 3.648 pixels mAdtog xon 2.736
pixels Vyoc (3.648x2.736) mepiéyer 9.980.928 pixels (1 10 Megapixels). Oco avéavovv
0. megapixels mov VTOCTHPILEL N TVOKEVY ANWHS OTH POTOYPOPIKY GOV UNYOVH 1] TO
KIVIITO 000, TOGO O0CAVEL TO UEYITTO OVVOTO UEYefog TS E1KOVAG.

e Avalvon sikovag (Image resolution): mokvomro didtaéng TV E1KOVOGTOYEIOV HEGQ
oV KOV (ap1OUoS TV EIKOVOTTOLYEIMV TOL EUPOVICOVTAL OTH HOVAIO, UHKODS) KO
LETPLETON G€ ElKOVOoTOLYEin avd tvtoa (pixels per inch, ppi).

Mia eixéve 1600 x 1200 pixels ue avdivon 300 ppi, Oa twrwbsi oe usyebog 1600/300 X
1200/300 = 5,3 x 4 ivtoeg 1 13,46 x 10,16 cm. Av avtibeta tonwlei oe avdivon 180 ppi, n idio
eixova Oa gyer uéyeBog 1600/180 x 1200/180 = 8,89 x 6,67 ivioes 7 22,58 x 16,94 cm.

Oa mpémel va onuelmbel, OTL 1 avAALGT TNG EIKOVAG EIval SLOPOPETIKN Ad TNV AvAAVOT TG
GLGKEVTG TTOV YPNCLUOTOLEITOL Y10 TNV TAPOLGINGT] TNC.

O 6pog ppi (pixels per inch, euovosToygio ava ivrea), avapépetar 6TV OVAALOT oG
ewovag (otav supaviletor otny 006vn), | 6TV avaivon g 006vnge.

O 6pog dpi (dots per inch, kovkkideg ava ivrea), ovaEEépPeTal GTNV AVAAVGT TOV EKTVTOTN
kot kaBopilel mooec kKovkideg puedaviov (dots of ink) Ba tonobetnoet mve oe pio cuyKeEKPIUEVN
ditbotaon (avd ivioa) oto yopti, Otav 1 ewoéva ektummvetatl. O 0pog dpi dev avtioTolyEl Gueca
LLE TOV PP, EMELIN £VOC EKTLTOTNG UTOPEL VAL TOTOOETNGEL OPKETEG KOVKKIOES Y10l VOL OLVOTTOP Y EL
éva pixel. Avtd ocvpPaivel €medn YPNOYOTOOVYV VOV TEPLOPIGUEVO aplBud Eyypouwv
LEAOVIDV Y10L VO OVOTTOPAYOLV ot EIKOVO TOL OOTEAEITAL Ot exatoppdpla ypopota. H
peyaAvtepn avaivon (dpi) evog EKTUTMTH, TPOCPEPEL OPAAITEPT YPOUATIKY LETAPOOT OTNV
EKTUTTOUEVT] EIKOVO, EPOCOV 1M €KOVO €Yl KOTAAANAN avaivon (Ppi) mov va Tpoceépet
LEYOADTEP AETTOUEPELQL.


http://goo.gl/iPHP0R
http://goo.gl/NvSkF1
http://goo.gl/KKmW4s
https://goo.gl/Dn9u7L
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20 x 20 px 40 x 40 px 200 x 200 px

Babog ypauaroc (colour depth # bit depth)

To BéBog ypdpatog oyetiCetor pe Tov apBpd tov ypopdtov mov givar dwbéoiio yio ™
onuovpyia pog ewovag. Kabopiletar amd tov aptBud tov bit mov ¥pnoyLomotovvol yio
YPOUOTIKY TEPLYPAPT £VOG pixel.

‘Etol e swcova pe Pabog ypodpotoc 8 bits amodider 28=256 ypodporta, svd pe 16 bit
amodidovton 21°=65.536 ypdporta. I mapdderyuo, pa acmpouovpy exéva (black and white)
xpnoporolel 000 ypauata (1 bit faboc ypouarog), evad pia povoypwun EIKoOva o€ OTOYPHOOEIS
00 YKpl (grayscale) ocoviOws ypnoworoiei 256 ypouota. I'ow TEAEW YPOUATIKY] amdOOOGN
TPAYULATIKOD Ypduatog (true colour) amattovvrot 24 bit, omdte 1 g1kdva dabétel mepimov 16,8
gxoToppdpia (224) xpodpota.

T4 bits "True color 16 bits Elgil color Tos

8 bits (no-index

5 bits 2b1ts

MéyeOog apyeiov wneLoypogikig e1Kovag

H ewova, ave&dptnto amd 10 oyfuo g, KotoAappdvel 1o ydpo evog opBoydviov
TapoAANAOYPaUIOL Tov TV TEPIParel. H amattodpevn yopntikdtnta yio v amodnkevon
pog eikovog Tomov bitmap diveton amd ™ oxéon:

Méye0og apyciov (bytes) = [ITA00¢ eikovostoryciov (pixel) X Xpopatiké Badog
(bit/pixel)] / 8 bit per byte
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New
Name: | PowerPoint Background | OK |

To [Jé]/El?OC OlUTé (pOl(VETO(L Kol Preset: | PowerPoint Background

Cancel

oTa UEVOU a0 TO TIPOYPOAUUN Save Preset...
’ . Width: | 1024 Pixel s
enefepyaoiac elkovac — Daleta Rt
, Height: | 768 Pixels
Photoshop mt.x. yia etkova RGB _
Reselution: |300 Pixels/Inch
(24 blt). Color Mode: | RGB Color = 8 bit
Background Contents: | White :
Image Size:
EMuan:ed 2.25M
Color Profile: | sRGE IEC61966-2.1
Pixel Aspect Ratio: | Square Pixels
ApaocTypiotyreg

1) Iooeg Aées aliler pua eikovo. (m.y. 800x600 pixels) orov yneiaxod koéouo;
- ortovikn (aompouavpn-bitonal) ue fabog ypauozog 1 bit
- LOVOYPWUT] T OTOXPOOEIS TOV YKpI (grayscale), ovviBwg ue fabog ypouarog 8bit
- &yypoun (high color) ue pabog ypauozog 16 bit
- &yypoun (true color) ue fabog ypauorog 24 bit

2) Oa eméufeis otov kwoika kar Qo 0AAAEELS Ta ypduata o€ etkoveg pe fabdog
xpouazog (1bit, 2bit, 3bit)( https://goo.gl/i4nXdD, http://goo.gl/cKpgB1)

3) Oa oVYKPIVELS EIKOVES UE EVTOVES TTOLOTIKES OLAPOPES OE OLAPOPES AVALDTELS KOl
PéOn ypaiuazog (w.y. http://goo.gl/alURQ3, http://goo.gl/gkQPuF)

4) 1.4.3 ®E-1 Babog Xpauaros Pneroypagixig euovog, IAEIAAEL/Nypnideg-
THoAvuéoa (https://goo.gl/MsTOds)

5) 1.4.3 ®E-2 Aviivan Pneroypagikne euxovag, IIAEIAAEY/Nypnideg-IloAvuéoa
(https://go0.9l/93UdK4)

6) 1.4.3 E(L): Aiopopés ynpioypopikdy Kot OLOVOGUATIKDY YPaPiK®V, Nikolod
A.(2015) (https://goo.gl/TvdveM)

4.4  Tomor apyeiov eikovag - Tvpmwicon

H avintoén tov gpappoyodv ompuovpyiog Ko enesepyaciag KOV £Yve oTOOOKA KoL
Eexivnoe Tpv v KaB1Epmon tov Ypaetkov teptBEALoVTOg emkovOViag. 1o TepBIALOV TV
vroAoylot®v Macintosh kaBiepmOnke 1 popeomoinon (format) PICT ywa ta apyeia ypapikdv
oe OAec TG epoppoyés. H opotopopeio avtn ékove €0KOAN TN UETOPOPE EKOVOV UETOED
SpopeTIK®V epapproy®v. To 1oyvpd yapoktnprotikd tov apyeiov PICT sivoar 6Tt propodv va
SLLYELPIOTOVY TAVTOYPOVO XOPTOYPOUPIKES KOl SLOVUCUATIKEG EIKOVEC.

Avtifeta oto yopo tov PC vmanpée po oyetikny avopyio. Kdabe etopeio dovAgve
aveEdptnra, pe omotéAecpo va onpovpyndodv ToAAEC S10POPETIKES LOPPOTOGELS. MOMC TaL
televtaio ypovia kabiepdOnke n popeonoinon BMP péca and to mepipdriiov toov Windows
Kol amoTeAEl TPOTLTO Yia TIC YoPTOYPaPkES (bitmap) eukoOved.

Ot mivakog oTig EMOUEVEG GEAIDNG OVOPEPOLV TIG KOOIEPWUEVES LOPPOTONCELS TV apPYEIDV

YPOUPIKAOV TOV YPNGLULOTOLOVVTOL OO TO TEPIGGOTEPO SLAOEOOUEVO EPYOAELD OMovPYioG Kot
eneEepyaciog swovag.


https://goo.gl/i4nXdD
http://goo.gl/cKpqB1
http://goo.gl/alURQ3
http://goo.gl/gkQPuF
https://goo.gl/MsT0ds
https://goo.gl/93UdK4
https://goo.gl/TvdveM
https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://royalsoutherncharm.blogspot.com/2013/08/tutorial-custom-powerpoint-background.html&bvm=bv.103073922,d.d2s&psig=AFQjCNHY4FqkrxGqmWLw6WnpEcQges57kg&ust=1442843072356631
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Amo 6ca avapépOnkav oy mapdypago 1.4.3 mpokdmtel g yiou v enelepyacio TV
EIKOVOV ATOLTOVVTOL:

O HEYAAN LTOAOYIGTIKN 1GYV,
O HEYAAN Y®PNTIKOTNTO Yl0 TNV OTOONKEVGT TOVG,
O HEYAAOC YPOVOG LETAPOPAS LECH SIKTVMV.

Eivon amapaitntoc Aomdv o meploptopdc tov peyédone tmv apyeimv eikdvag dOTE va eival
gokola Owyepiowa. H dwdikacio ooty eivar yvoomn o¢ ocvumieon (compression) Kot
vAomoteiton amd 101kO Aoyiouikd. o ) emeepyacio 1) EKTUTOOT TOV CLUTIEGUEVOV apPYEI®V
glvol amapoitnmn M enavaeopd Tovg 6to apyikd péyeboc. H avtiotpoen dwadikacio Adyetot
amocvumrieon (decompression).

IMa va yivelr katavonti n €évvola ¢ cvumieong Ba mpémel vo avaidcovpe 600 Paoikég
TOPOUETPOVG:

a) Adyog ovumigong

Exopalet 1o Babud mov copméleton éva apyeio kol wovtatl pe T0 AOY0 TOv OYKOL TMV
APYIKAOV dEGOUEVMOV TTPOG TOV OYKO TOLG UETA TN cvumieot). Eqv évag akydpiBpog vmootnpilet
ocvumieon ewovag pe Aoyo 20:1, avtd onpaiver 01t éva apyeio peyébovg 2MB copmiéleton oe
péyeboc 0.1MB.

p) MowtnTe eikovag

H ovumieon pmopet va aAloidoet 1§ oyt v motdtnto g €kovag. 'Eyovv kabiepwbei dvo

TOTOl aAyopiBuwV:

1. AlydpiBuot cvumiconc yopic anmisio dsdouévav (lossless)

Ot aly6pBpot Tov TOTOL ATV GLUTIELOLV T OEOOUEVA IGO0V KATH TETOL0 TPOTO, MOTE
va un tpokaieiton Kapio peimon ot AETTOpEPELR TNG OPYIKNG EWKOVAS. OTaV OMOGVUTIECTEL 1|
€IKOVA TO OMOTEAEG LA Elvat TO {010 LE TO TPOTHTLTO.

[

Gl Sowchss Guowp Loch Mew Tooka Hus
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. Original | Compressed '
. 5.7MB 286 KB )L
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2. Ahy6piBuotl cvumiconc ue amoAgia dsdouévav (lossy)

Ot alyop1Bpot 0V Toi EMLTLYYAVOLY VYNAT GUUTIEST) AYVOMVTOG KATO0 SEGOUEVA. TE TOAAES
TEPMTMOGELS VITAPYOLVV GE L0 EIKOVO PLEYAAES TEPLOYES TTOL TTEPLEYOLV TNV 110 TANpOoYopial (1o
ropaderyuo. to vrofalbpo). O alydpBuog evromilel TIg TEPLOYEG OVTES Kot TIG OO KEVEL ™G
ocupumayeilg Sopég OOV EIKOVOoTOKEI®V. ME ToV TpOTOo avTdV EMTVYYXAVETAL TEPLOPICUOSG TOV
OYKOL SEGOUEVAV Y10 TNV TTEPLYPOPT| TNG EIKOVOC, KAODS KataypapeTal pLovo 1 0¢on, to péyebog
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Kol TO ypdUo KOs doung ko dgv amorteitol 1 amodnkevon OAmv Tov eikovoototyeiov. Kotd
TNV OMOGLUTIEST] TOV apyelov ot dopég avacvviétovy v apykn ikova. Oco peyaldtepog
etvat 0 aptOpog TV dopmv, Ao 660 LKpAITEPOS ival 0 Adyog cupmieong TOG0 VYNAGTEPT
etvar n wowdtta ¢ ekdvoc. Me Adyo ovumieong péypt 20:1 pmopodvue vo eEacparicovpe
IKOVOTIOMNTIKT] TTO1OTNTO EIKOVOS YOPIG AAAOLDCEL.

INUEPO TO O SLOEGOUEVO TPOTLTTO GLUTiEoNG EKOVDV gival To JPEG mov éxet avamtuybel
and 1o Joint Photographic Experts Group. IIpokettan yio aAyopiOuo coumieong Le OmOAEIES
dedopévov Kot ypnowomnoteital 1660 otnv mAateopua Macintosh 6co kot oto Windows.
Yroompilet Aoyo cuumieong g taENG 20: 1 yopig opatéc AAAOIDGELS GTNV EKOVA, EVO UITOPET
va vootnpiel copmicon péypt 75:1 pe anwieteg dedopévav. Ot ewdvec JPEG pumopovv va
neptEyovy aAndvé ypoua (24 bit). H amocvurieon toug yivetal avtoUaTO.

To npotvno GIF (Graphic Interchange Format) eivot évag adydpiBpog copumieong xopic
ammAELD TOL dnpovpyHOnKe Yo T dakivinon ewoévov otov [aykoouio lotd. Yrootnpiletan
amd OAoVG TOVG TOTOLVG VToAOYIGT®MV. Ot e1koveg .GIF mepropilovran o€ ypopatiko Padog 8 bit
(256 ypopota) wor yopaxtnpilovior amd pikpd Adyo ovumieong. To mpdtuvmo avtd
YPNOWOTOEITOL V1ot YPOUUIKA GYES0, OCTPOUOVPES POTOYPOUPIES KOl €WOVES HE Alya
APOLLOTOL.

Oa mpémel vo onuelwdel 6TL 1 ovumicon dev mepropiletar Hdvo TG aKivTEG EIKOVEG OAAG

EMEKTEIVETAL GE OEOOUEVO OADV TV LOPPDV.

Boowkég poppomoncels Yyneloypapikav apyeiov etkovag
(oo TAEIAAEX/Nnypnidec-TloAvuéoa,)

Ovopa § 3 NAeovektipata Melovektiparta ZuvnOopévn
Mopdomnoinong e Gx' Xprion
w a
E <
TIFF (Tagged Image tif Jupmeopévn | Acupmieotn MeyaAo péyebog WnLakeg eLKOVEC e
File) nmAnpodopia xwplig apxelou. AbokoAo OAn TNV apxLKn
anwAeleg. Ynootnpiletal otnv anobrkeuon nmAnpodopia
artd OAOUG TOUC EKTUTIWTEC Stabgoun
KOL COPWTEG
GIF (CompuServe gif MikpO péyebog, eUKOAN Meploplopog Ewkovec grayscale,
Graphics Interface anoBnkeuon kot petadopd, | xpwWHATWY ota 256 ELKOVEC HE Alya
Format) urnootnpilel Stadavela oto Xpwporta
¢$ovto tou oxediou, mopExel
T Suvatotnta animation
JPEG (Joint Photo .jpg MpoodEPEL «TTPAYUATIKO Supurmieon pe MNapouciaon
graphics Expert xpwuo» (16,8 ek. xpwuata) onwAeLeg, dev ynoloypadikwy
Group) kat Suvatdtnta KabopLopou unootnpilel ELKOVWV (TL.X.
Tou Babuol cupumnieong Stadavela dwTtoypadieg oto
Web)
PCX (PC Paintbrush .pcx Acupunieotn mAnpodopia, Meyalo péyebog 210 AOYLOULKO
Format) KOE)\I’] T[OLO:EI’]'EQ ELKOVQIC, apxeiou Palntbrushl-
Babog xpwpartog 24 bit Zwypaodikn
BMP (Standard .bmp Amobidel kald oe Agv utootnpilel ,
. . , . , 2e ePOPUOYEG TWV
Windows Bitmap) epappoyeg twv Windows Swadavela, .
Windows
Ko tou 0S/2
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peyalo péyebog
opxeiou

PSD (PhotoShop .psd Awatnpei mAnBog JupPato povo ue EvSiaueon dopua
images) mAnpodoplwv (T.x. OUYKEKPLUEVEG amnoBbnkeuong yla

Channels, layers, paths) yla edappoyEég. Aev e€eldikeupévn

TNV OAOKANPWHEVN XpnoLlomoLeitaL enetepyaoia

enefepyaoia tng €LKOVOG oto Web £lKOVaG
PNG (Portable .png | Ymootnpllel cupnieon xwpig

Network Graphics)

anwAela dedopévwy Kot
Sdladpavela oto povro

IXeSLAOTNKE |LE ATIWTEPO OTOXO TNV
QVTLKATAOTAON Tou Mpotumou GIF kot
OTTOKAELOTLKA yLa TNV TIPOPOAN ELKOVWY
HEow internet

BookéC Hop@omou|6ELS SLUVUGRATIKMV 0PYEIMV EIKOVOS

(am6 [TAEIAAEX/Nnpnideg-TIlolvuéoa)

Ovopa 5 3| MAeovektipara Melovektipata ZuvnOiopévn Xpnon
Mopdornoinon g i
@ a
S E <
WMF (MS Word | .wmf Mkpo péyebog Movo ypadika ALavVUOPOTIKA YPADLKA Yo
MetaFile) apxelou, elkoho otV edappoyég NoAvpcowv, MS
amnoBnkeuon Office, meptBaAlov Windows
EMF (MS Word .emf EukoAo otnv MéyeBog apyeiou ALQVUCOTIKEG ELKOVEG O€
Enhanced File ) amnoBnkeuon peyaAUTEPO aTto TIC nieplBaAiov Windows, yla
wmf edappoyég NoAvuéowv, MS
Office
AUTOCAD .DW JupBato povo ue Alavuopatika oxedLa yla
Gn OUYKEKPLUEVEC edappoyég CAD/CAM omnwg
DXF £DAPUOYEG 1o AutoCad
Corel Draw .cdr | Au vatdtnteg edE kat JupBato povo ue EvSlapueon dpopua
images oAoKANpwUEVN OUYKEKPLUEVEC arnoBnkeuong yla
enefepyaoia eLkoOvVag edappoyeg, peyalo enefepyaoia LkOVAC OTO
péyebog apxeiou Corel Draw
Adobe Illustrator Al Avvartotnteg edE Kat JupBato povo ue EvSiaueon popua
oAoKANpwUEVN OUYKEKPLUEVEC arnoBnkeuong yLa
enefepyaoia LkOVaC edappoyEg, peyalo enefepyaoia LkOVAC OTO
péyebog apxeiou [llustrator
SVG (Scalar .svg MropoUv va eneepyaocTtolV e omoloSATOTE Avolyto mpotuTto,
Vector Graphics) EMEeLEPYAOTN KELWEVOU, VO EKTUTIWOOUV UE avantuxenke amno tnv
uPnAn mowotnta og ontotadnmote avaiuon, va | W3C kat opilel ta ypadikd
peyebuvBoLv (zoom), ) va yivel alhayr) Tou og popdr XML..
pey£Boucg Toug (resize) xwpig umoBaduion tng Yrootnpilet
moLotnTog OAANAETILEPACTIKA
vpadwka Web unAng
moldtnTog
ApaoctypioTyteg

1. 1.4.4 ®E-1 [Ipotvmo. aroikevone Prnoroypagixic eiovag (https://goo.gl/m4mhAl)
2. 1.4.4 ®E-2 Svurmicon apyeiwv sixovag (https://goo.gl/1zIgRp)



https://goo.gl/m4mhA1
https://goo.gl/IzlgRp
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3. Tlwg¢ umopeis va avamopaotnoels uio aompouavpn eikova e t fonbeta apiBucmv, Mio.
amoooTiKy UEBOOOS YLo. COUTIEGN EIKOVWYV EIVOL 1 KWOIKOTOINGH TOD UNKODS TV
oeipwv (Run Length Enconding). Xpnoworoiovras pobnolaxa avikeiuevo (m.y.
http://goo.gl/JHYNKM, http://goo.gl/Oc5xN3) fo. amovtijoeis oto pblio epyaciog
(http://goo.gl/HgOUHV)

45 IInyéS yn@LIK®OV EIKOVOV

[ToA cvyvd amoatteiton va 160YAYOVUE GTOV VTOAOYLOTY EIKOVES amd TO PVOIKO kKOGpo. H
LETATPOTY| TOV OVOAOYIKAOV EIKOVOV GE YNOLOKEG EIVOL YVOOTN O YNOLOToinon Kot UTopel va
yivel pe Toug €ENG TPOTOVG:

a) Zapoon

H ypnon tov capmt) anoterel v mo d1adedopévn dtodtkacio LETATPOTNG L0 TUTMUEVNG
EIKOVOG GE YNOLOKT, YL TNV EIGOY®YN TNG GTOV VTOAOYIGTN Yo Tepattépm enesepyacio. Katd
1 JdKaGia TNG GAPOGNS ONOVPYOVVTAL XOPTOYPAPIKES (bitmap) E1KOVEG, TOV avaPEPOVTAL
o¢ raster images ev® Ta  gwKovootolyelo  elvar  yvwotrd ¢ dots.
O ocoapotg "omdel" TNV TLUTOUEVI] E€IKOVO, GE EIKOVOCTOLXEID, TO OMOI0l UETATPEMEL GE
KATAAANAOVG aplBuovg dote va amoteAécovy To avtiotoyyo opyeio. Kotd t ocdpwon
EYYPOU®V EIKOVOV YPNGILOTOI0VVTOL E101KOT aAyOp1OL0L, TOL TPocdlopilovv Kot amodidovy Tig
SPOPETIKEG OmOYPOGELS o€ KOBe onueio g ekdvag.

[Na ™ cdpwon actpdpavpov gwdévov mpocdiopiloviar dapopetikés dafabuicels tov
LoPOL KoL TOV AGTPOV, £TGL MGTE VA YIVEL 1] ATOSO0T| TV TOVEOV TOL YKPL 6€ KABE onpueio.

P) PoTOYPAPIGN PE YNOLOKT) QOTOYPUPIKI PNy av)

Méypt mpv pepikd xpovia ) eneEepyacioo @OTOYPUELOV omd eEwTeptkég TNyES Pacilovtay
OTNV YNOLOTOINoN OGS OPAVELNG 1] LG TUTOUEVNG POTOYPOPING HEGH COPMOTY. ZNUEPQ
WAQUE Yoo TNV MOy TS YNowkng eotoypagioc. Ov egglilelg oty teyvoloyio TV
NUOYOYDOV £(0VV 0ONYNGEL GTNV AVATTLEN EWDIKAOV UNYAVOV TOL ETITPENTOVY TNV anevdeiog
YNOLOKN KATOYPAPT) EIKOVMV. LUVOEOUEVES TNV KATAAANAT BUpa TOV LTOAOYICTH EMTPETOLY
v dueomn dnuovpyia evog apyeiov eikovag. X cvvéyela umopel va yivel  enegepyacio g
LE TO AOYIGUIKO TOV GLVOOELEL TN Unyavi 1 He éva amd to YVooTd epyoieio eneéepyociog
EOVoC.

Ta Bacikd yopakINPIoTIKE P0G YNOIKNG GOTOYPOUPIKNG UNYOVIG Eival n avdAvon Kot 1
YPOUATIKY] 0tdS00T, To 0Toia €ival avTioToryo e 0V TE TOV CAPMTY.

v) TOAAny eKovag

Ot ewcdveg mov gppoaviCovror oy 000V TOL VTOAOYLIGT €IVl YOPTOYPAPIKES. ¢ YVOOTOV
T, oYETIKA dedopéva amobnkevovtarl otn pviun VRAM ¢ képrtog ypapikdv. O amhodotepog
TpOmog vo. cuAAGPBovpe (capture) g ekova omd v 006vn TOL VTOAOYIGTY, o€ TEPIPAALOV
Windows, eivat va maticovpe 1o TAnktpo "PrintScreen" ondte dnpovpyeiton Eva avtiypoeo
™™g 0006vng tomov bitmap oto "clipboard". Xe mepifdiiov Macintosh mpémel va matnOel o
oLVVOVAGOG TV TAKTpeV command - control - shift - 4.

211 GUVEYELD UTOPOVLLE VO OVTLYpAyOLLE TO TTEpLeyOpevo Tov "clipboard" og éva mpdypapo
eneéepyaciag EIKOVOC.


http://goo.gl/JHyNKM
http://goo.gl/Oc5xN3
http://goo.gl/Hg0uHV
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H avdlvon g ewovog Oa eivor avti thg 006vng (72 ppi).
0) LoAinyn ewkovog Pivreo

H ypnon teyvikov cvAAnyng Pivteo givar cuvnOiopévn otav embopovpe v petapopd
oV ov Taipvovtol and Pivieo M Prvteokduepa oe ynoewokn popen. H petatponn 1
SUAAN Y YiveTol LECH EIOIKNG KAPTOG YNOLOTOIN oG EIKOVOG TTOL AEyeTan yn@lomomtrg (video
grabber).

H mapaymyn molotikodv eiovov pe ) dtadkasio aut eivoar e£opetikd SVGKOAN, KabmG N
avéivon tov Pivteo givorl younAdtepn amd avt TG 006vNg TOv LTOAOYIGTH KOl TO XPDUATO
Tov Pivteo elvar AryotEPO KOpESUEVOL.

Opog n cOANYN ekdvog pécw Pivieo umopei o€ E101KEG TEPIMTAOGELG VoL £IVOL 1) LOVAOTKN
Adom Yo po eQapoY TOAVUEC®V, (TT.). Tapoywyn animation).

46 Meratponn eikovag kepévov o yapoktipes (OCR)

Ta keipevo umopovv va dnpuovpyndovv pe dVo TPOTOLS
o) LE TANKTPOAOYNON).
B) pe GAPMOOTN KO OTTTIKY OVOLYVOPIOT) TV YOPOKTNPOV

O copwtfg umopel va ypnoyomombetl yi ) ynoeomoinon g EVIumng €KOvVaG TOV
kewévon. To apyeio mov mpokdmTEl Amd ™ chpwon ivar apyeio ewoOvog Kot Oyl KEIPEVO.
[a vo petatpanel oe apyelo keyévov (.txt) ypedletor 10 KOTAAANAO AOYIGLKO
avayvopiong ontikav yopaktpov (Optical Character Recognition, OCR) émov ot gwoveg
TOV YOPUKTP®V GuYKpivovtol e ta meplexdpeva evog mivoka, émov vrdpyovv OAeg ot
EIKOVEG TOV YOPOUKTIPOV KOL TOV YPOUUUATOGEPOV Kol avTioToryohv 6toug ASCII kmdtkovg.

O 1pomog avTdg amoTEAEL 100VIKT] AVOT GE TEPUITMOGELS EIGAYMOYNG KEWEVAOV TTOV €ival
YEPOYPAPO, TPOEPYOVTAL A0 TOUOVG 1] AALEC TNYEG.

@ FrecOCR V3 Free OCR Soltware === =10l x|
File OCR Text Setfings Help

> IR 8 e s 3 @)

0128 PO 4 av

ApaotypioTyteg


https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLTa8_vvhcgCFQS3FAodMksKpQ&url=http://en.flossmanuals.net/e-book-enlightenment/making-plain-text-files/&psig=AFQjCNGj_ryYbDveCVUwFqwF1mDsXuJd4g&ust=1442847463481091
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1. 1.4.5 ®E-1 Keiuevo ue popon sixovas, HHAEIAAEL/Nypnioeg-Tlolvuéoo
(https://goo.gl/lywJCwaQ)

2. 1.4.6 DE-1 Anuiovpyio KEUEVOD YOPAKTHPOV OTTO UETOPEPOUEVO KELUEVO,
THAEIAAEX/Nypnioeg-Tloivuéoa (https://goo.gl/ktIxWI)

4.7  Anmovpyia kot Enelepyacio owavvopatik@v I'pagikov
XPNOUOTOUDVTOS TO KATAAANAQ TPOYPAUUOTO ETEEEPYOCIOG OLOVUGLATIKAOV YPOUPIK®Y ot
oxeduaoelg kot Oa emelepynotelg oyxEda e GLVIGUO CYNUATOV, KEWEVOD KOl EIKOVOV.
ApaoTypiotyreg

1. 1.4.7 ®E(2,3): Anquovpyio Aoyotomov ue to Inkscape, Nikolov A. (2015)
(https://goo.gl/TvdveM)

2. Aoxnon Anuovpyiog Hiykovivov ue to Inkscape,
I'pouuévog T. (https://goo.gl/B3SEKU)

3. 2yedraouog Aiavoouatikwv I pagikov ue to Inkscape,
Mrovxéag I, Z0ALoyoc Exraidevtikwv [IAnpopopixng
Xiov (2013) (http://goo.gl/YbujmA,
http://goo.gl/Fowv7K)

48 Xornyn ka Eneepyacio Pnowoypagikav I'pagikov

XpNowonowmvtag To KOTAAANAo mpoypaupato enefepyociog swkovog, Oa €xeic ™
JuVATOTNTA VO TEWPAUOTIOTELG JLE:

e Epyoieio emhoyng meploydv

e Alayn tov peyéBoug piag ekovog
e Opydvoon pog eikdvog o€ emineda
e Beitioon g modtrag

Apaotypiotyreg
1) ®E A.4.2.M2,M3,M4 [Tolvuéoa-Eikova (oel. 38-48),
1Anpogpopikn A’ Avkeiov, Iaidaywyixo Ivetitodto
Kompov (2014) (http://goo.gl/TT6AVe,
http://g00.gl/bpOhQO)

2) Emelepyaocio pwroypopiog ue to Gimp, LoAloyoc Exraidevtikdrv TTAnpopopikic
Xiov (2014) (http://goo.gl/yNjOuUS)

Epwrtijceig
1. Tlowa €idn ekdvov yvopilete;
¢ vroroyileton To péyebog piag ynelokng ewovag bitmap;
[Towovg popedrumovg apyeiov ewkodvag yvopilete;
Me motovg TpOTOVG YivETOL 1] YNOLOTTOINGT TOV EIKOVAOV;
[Mwg propel va dnpovpyndel keipevo amd pio eoOva e KEIPEVO;
[16cec mTYyEg ynolakmv OV Yvmpilels, LTOPEIS VO oVOPEPELS TPELS OO OVTES,

ok wD


https://goo.gl/ywJCwg
https://goo.gl/ktlxWI
https://goo.gl/TvdveM
https://goo.gl/B3SEkU
http://goo.gl/YbujmA
http://goo.gl/Fowv7K
http://goo.gl/TT6Ave
http://goo.gl/bpOhQO
http://goo.gl/yNj9US
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The University of Oklahoma. File Size vs. Image Size vs. Resolution (AvaktiOnke 28/09/2015
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Yroioywotaov (EAITY), 2007
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» Xy. Bipiio: [loAvuéoo. (1.5.3 I popixa kou otatikn sixova, 3.4 Epyaleio dravoouatikwy
yapikav, 3.5 Epyaleia enelepyaociag etkévav) (https://goo.gl/L620D4)

» Xy Biflio: Epapuoyéc Ioivuéowv (1.3.3 Ewoveg, oel. 23-28) (https://goo.gl/GEYihR)

» Xy Biflio: Epapuoyéc Iinpopopikng Yrmoroyiorwv (11.2.3 Xapaxtnpiotika etkovog)
(http://goo.qgl/cFzFI2)

» Xy Biplio: Hoivuéoo. - Aiktva (Kep.2 Eixoves kar Ipogpixa) (http://goo.gl/zZVVcAe)

» Xy Biflio: Teyvoloyia Ymoloyiotikwv Xvotnudtwv & Acitovpyikd Xootiuoto. (2.4

notoxy wopdotoon eovag) (http://goo.qgl/pfFk6q)

Computer Science Field Guide (5.5 Representing images with bits, 7.3 Image

compression:JPEG), University of Canterbury, New Zealand (http://go0.gl/zOCb74)

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

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

Basics of Digital Images, University of Massachusetts (2012) (https://go0.gl/SNVqO1)

Inkscape Tutorials, Edutorials (http://goo.gl/xxuzUu)

DPwrtodevipo - Enelepyacio Euwovag (@idtpa) (http://goo.gl/pC5qRI)
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Avomopaotoon
OVOAOYIKOU GIUOTOG.
H wepimtmon Tov yov
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5. Avamapdotaoct aveiroykov cnpatos. H mepintmon tov 1yov

X16y)01

Metd v peAétn tov kepaiaiov Ba gioot tkavog/n va: AN !

v avagépels T Pacikéc TopapsTpous ynelomoinong fyov
V' ovykpivelg Ty motdtnTo Kot To puéyefoc apyeiny Nyov pe drapopetikd
YOPUKTNPLOTIK

avayvopilelg kot emAEYELS SLOPOPETIKOVS LOPPOTLTTOVS OPYEI®V YOV
ocvAlapfavelc, dnuovpyeic, eneEepyalecat, amodnkevels Kot S1avENELS apyeio
NYOL avAAOYO LE T YPTOT| TOVG

e&nyeic to mpodTvo MIDI

AN

drokpivelg m cvoyétion HeTaEL apyeimv midi Kot S1VUGLOTIKOV YPOPIK®OV
AVAPEPELG EPAPLOYES TNG GUVOEST|G KOl AVOLYVOPLIGNS POVIG GTNV KOV®Via
AVOPEPELG EPOPLOYES KOL XULPOUKTNPLOTIKA GLVEYODS PONG OEOOUEVOV 1OV

NNENENEN

Baoukn oporoyia: ynelomoinomn nyov, puOudc detypatoinyiog, 0pog delyuatog, Guumicon
Nyxov, tpdétumo MIDI, teyvoloyieg chvOeoNG Kot avaryvadpiong pmvng, por SEG0UEVMY 11OV

Ewsayoyn: Zmv evomta avt Oa padeig va cuirlappdvels, amodnkevelg kat eneEepydlecat
apyeio Nyov pe tn Pondeia LIOAOYIGTH KOl GAL®Y YNELUKOV Kol OVOAOYIKOV GUGKEVMV.

Ot Mot KoL 1 LOVGIKT SLOUHOPPAOVOVY KOl PETAUOPPDVOLY TOV KaONUEPVO Hag KOGHO Kot
VIAPYOVV GYedOV oe KABe mTuyn ™G Cong pog (emkowvmvia, Wyuyxoyoylo, KOAMTEXVIKN
EKQPOOT), KOWVOVIKT] KOl TOATIGTIKY] TOVTOTNTA). XTOV QUGIKO KOGHO, 0 1X0G £XEL AVOAOYIKN
popon. 't va tov emeepyactodpe, amoOnKeLGOVUE, OAVATOPAYOVUE, HETAODGOVE LE
YNEKA CUCTAUOTO (DTOAOYIOTHG, KIVHTO THAEQMVO, WHQLOKH THAEOPOOH KoL POolopmVO,
media player, Ai00iktvo,...) B0 Tpénel va petatpanel oe ynelokn poper|. To tépacua amd Tov
avaAoY1KO 6TOV YNetokd KOGHO givat 1 dtodkosio TG Ynelomoinong.

51 ¥noerwomoinomn Tov 110V HE TOANOKMOLKY] OLONOPpP®ON

Ta nmrikd Kdpota drdidoviar — YPNCILOTOIOVTAS G HEGO TOV OEPQ - UE TIG LETAPOAES
g mieomng (tov aépa) o oyéomn pe 10 xpovo. Oco peyardtepn givar n petafoin g mieong
1660 av&avel M €vtaon kol 660 Mo ypryopn €ivor 1 peTtafoAn g mieong 1000 avédver M
oLYVOTNTO Kol 0 MX0G YiveTan Mo 0&VG . Avtég ot aAlayég Tov mAdToLg (£vTooT) Kot NG
ovyvoTNTog (TOvog) eivor ot 0vo Pacikol mapdyovteg tov Myov. AAheg cuvOnkeg Onwg o
TePPAALOV Y®OPOS (yra Tapdoeryuo. 10 OMUAGTIO) KOl 1 TNy TOL MYov, cvuPdiovv otn
LOPQOTOINGT TOV YOPAKTIPO TOV YOV, EXNPEALOVTOG TO TAATOG Kol TI GLYVOTNTO OV £ivat
70, OVO PaCIKE GTOLXEID TOV OGS EVOLUPEPOVV.
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H ovyvotyras (frequency) kaBopiler tov tovo (pitch) arov nyo. Exnpedler exions 1o

MIjKOS KDU
AvVaLOYIKN KOl YN QoK) 1) oypaenon

ato¢ (wavelength).

roedinm (air)

>)>:> @%&Ti

SOUree mic. analog representation

analog representation speaker mediutm (air) receivers

Xmv avVaLOYIKY

ot

nyoypagnon,
ocuvexelg petafoiég  tov
avOAOYIKOU MYNTIKOL onpotog. [a mapaderypa,
01 LeTABOAEC TNG TEoNC TOV BEPO TTOV OLEYEIPOLV
™ UeUPpavn evOC LUKPOQ®OVOV, UETATPETOVTOL
oe petaforropevn  mAektpiky  taon. Ot
uetaforés otmv thomn (electrical voltage
variations) OVTITPOGOREVOVY TO TAATOG, T
Ta)OTNTO TOV UHETARBOADV OVTITPOCMOTEVEL TN
GLYVOTITO KOl UTOPOVV VO KOTAYPOUPOVV GE £Vl
HéGOo, OmM®G 1N HOYVNTIKN v
aVOTOPOY®YN, MWL  GLGKELN (yio

KOTOypApOvToL

Towvio.
eEO6O0L

TOPAOELYUO. UEYOPWVO 1 OKODOTIKG,) PUETATPETEL T LETOPAALOUEVT NAEKTPIKN TAOT TG TNYNG
(LoyvnTkn tonvia) o petafoln g mieong tov aépa (MynTikd Koua).

THwg ouws umopet vo. yiver wneLokn nxoypagnon e to UKPOPmVO,

H ymoeomoinon tov avoloyikod GNHOTOC TOL oG Oivel TO pKPOQ®VO, YIvETOl L E0KA
OAOKANPOUEVO KUKAMDUATO TOL AEYOVTaL OVaAOYOWQLoKoi petatponeic (Analog to Digital
Converter, ADC). O fo¢ omd avoloyikog, LETOTPEMETAL GE YNOLOKO, Kot apoV amodnkevTel
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(digital storage), umopel va ene&epyaoctel ko va petagepbel | va avoarapoydei. H avtiotpoen
dwdkacio (avamapaymyn) yivetar pe ypnon evOc avTicTolyov OAOKANP®UEVOL KUKAMUOTOG
ov Aéyeton yneroavaroyikég petatponéag (Digital to Analog Converter, DAC), ®ote 10
HEYAP®VO VO AVOTTOPAYEL TOV 1)XO.

Sound Waves\\\,

Sound Waves \ \ \'. \ IIlI
\
\ Microphone Speaker || |I \

Digital Processing
- Effects

- Filters

- Canversion

- More...

=

ADC DAC

)

Electrical Wdtage

Electrical Voltage

/

H dwdkacio mov akoiovdei éva ADC givar n akdriovdn:

Inside Computer

Agvypatoinyio (sampling)

210 01Gd10 avTd AapPavoviol Oelypoto omd TO OVOAOYIKO GNUO GE TOKTO YPOVIKA
dwotnuota. And 10 dnepo TANO0C TIUOV TOV GLVEYOVS AVOAOYIKOD GNLLOTOC, KpaTue Eva
TEMEPUCUEVO GUVOAO TULMV GE SLOKPLTES YPOVIKES CTUYUEG.

O poBpoc derypatoinyiog (Sampling Rate, -
Standard audio

SR) s&ivar o apiBudc tev derypdtov  avad System )
devteporento, petpiétan oe KHz kot kabopilet sampling rates
™V MOOTNTO TOV GNUATOS. ZVUPMOVO WHE TO Telephone 8 KHz
Osopnua Nyquist-Shannon, n  ocvyvomnta

detypatoinyiog mpéner va glvar TovAdylotov Audio CD 44,1 KHz
dwmAdolo.  amd T pEYoT  oVYVOTNTA

Professional audio (DAT),

(foeryu>=fmax) mov mePEXETAL GTO GO (DOTE Standard DVD A8 Kz

0 10KOC NYOC VO EYEL TTOPOUOLO, TOLOTHTO UE
yne ¢ 1xos 24 POop n K DVD Audio, Blu-ray Disc,

, 96 KH
TOV OVAA0YIKO). High-Definition DVD &

Kobbhg otovg avOpdmove, 10 GKOVLGTIKO | DVD Audio, Blu-ray Disc,

. S 192 KHz
High-Definition DVD

Qeaopo  (TEPOY]  OKOVOTAV  GLYVOTNTMV)
extetveton Katd npocéyyion and ta 20 Hz émg ta 20 KHz (20.000 Hz), to SR npénet va elva
tovAdyotov 40000 Hz. Zto CD o pvOudg ocrypatoinyiog ivar 44,1 KHz, omiadn yivetot
po pétpnomn tov TAGToug Tov onpatog 44.100 @opéc to devtepOLETTO.

To onpa mov TpokvHTTEL e aVTd TOV TPOTO, amoTeAEital and £va GHVOLO TOAUMY GTABEPNC
YPOVIKNG OLPKELNG, Ol omoiotl Exovv HETAPANTO TAATOG OvAAOoYo LE TIC TIHEG TOL OPYLKOD
onpatog (amepeg mOaveg TYES) Kot ivar yvowotd og Atapdpemon Miarovg Moip®v (Pulse
Amplitude Modulation, PAM).
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1.0

0.5+ . . .

0.0 . L] L] . L]

-0.5} . . " - .

-1.0

2oyrpion younlot pvluod deryuarolnyiog pe vynio poluo osiyuotoinyios

Kpavtion (Quantization)

To debvtepo otddo eivar M kPdvtion, dnAadn 1 avtiotoiyion (oTpoyyvAomoinon) kdabe
delypatog, otnv Kovivotepn T ond €va memepacpévo TAN00g omd TPoKaOopLopéveg
o1a0uec. Me tov tpomo avto, emPAALOVLLE OLAKPLTEG TIRES TAATOVG Yo KGOE delypa, dnAoadn
nepropifovpe T1g dmepec mbavég TG Tov TAATOVG. Metd o TEPaG ™S KPAvTIoNg TO onua
elvar mAéov ymorakd (aAAG Oyt amapoitnta Svadtkod).

1.0
05hs = .s . |
X ] . . . L] ¥ a . .

0.0 * F

-0.5} LX) ] ] -

-1.0

Kmodwonoinon

To teMkO 0TAO10 YO TNV YNELOTOINGT €VOC OVAAOYIKOU ONUATOS ivon 1 kK®otKomoino,
OnAaodn 1 avtiotoiyon kébe drakprt)g otdOung TAdTovS pe Eva SvadKo apBud, dote va givor
dvvot M petapopd, enegepyacio Kot amobKeLOT TOV GNUOTOS GE VITOAOYIGTIKG GLGTILOTOL.
H mo ovyvd ypnoyomotodpevn péBodog kmdtkomoinomg, ival 1 TOAROK®OIKY] SLOpOpPMGn
(Pulse Code Modulation, PCM). O ap1Budg tov dvadikdv yneiov (bit) mov dwatiBevron yio
v anobnkevon kdbe otabunc xoieiton €dpog deiyparos (sample width 1 bit depth). To
gbpog delyparog kaBopiler to mAN00¢ TV oTabudV KPAvtiong. [a mapdderypa, Eva nymTikod
onua e gvpog dgiypartog 16 bit (mowdtta CD) pmopel va mepiéyet 65.536 (=21°) otdOues.

Mmnopobpue va Exovpe po apytkr| ektipnon tov peyé0ovg Tov apyeiov (acvumnicstov) amnd
TOV TOPAKAT® TOTO:

Méyefos (byte) = [Kavaiia (1 1 2) x PoBuog oeryuaroinyias (Hz) x Evpog Asiyuarog (bit) x
Aidpxero. (sec)] / 8

Etoi, yio nyoypdpnon yneiaxod otepeopwvikod nyov emméoov CD, oidpkelas 5 Aemwtav, ue
poOuo ocryuatoinyiog 44.1 KHz kou evpog ociyuotos 16 bits, amauteiton amodnkevtikog ywpog
wepimov 52,92 MB.
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T

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

ApaocTypiotyreg

1. 270 pabnoioxo avuxeiuevo @wtodevipo. Aciyuocoinyio fyov
(http://goo.gl/EQN8AK), uetafailoviog tigc mapauétpons e deryuatoinyiag, Ga
TOPOTHPNOELS TV KOUATOUOPPT KOl TO UEYEBOS TOV apyElov.

2. Dorlo Epyacios A.4.1. M1 Ilolvuéoa-Hyog (oel. 27, 28), [TAnpopopixn A’ Avkeiov,

THodaywyixo Ivotitovro Kompoo (2014) (http://g00.gl/TT6Ave,
http://g00.gl/bpOhQO)

Tomor apyeiov Nyov - Zopumicon

O popeotomog (format) evoc apyciov mepiEyel ™ dVASIKY TANPOPOPia Kol TOV TPOTO e

TOV 0m010 Kwowomoteital. Yapyovv moAlol LOPPOTLTIOL apYEI®V N0V, KaBEvag pe To Sk
TOL TAEOVEKTNUOTO 1 LELOVEKTNHOTO, 0vAAOYa TN oyéon peta&d Tov péyefog Tov apyeiov kot
NG TOOTNTAG TOL 1OV.

‘Evo acopmieoto apyeio 1MNyov, ovomapdyslt tov Mx0 HE TEAEW TOLOTNTA, OAAG
KatoAapPaver oAy amodnkevtikd yopo (mepimov 10 MB avd Aento)

To avtiocTol0 CVUMIECUEVO PE U1 ATTMOAEGTIKI] GVUTTIEST] apyEio 10V, KaTaAaUPavEL
TEPIMOL TO GO AmMOONKEVTIKO YMDPO, STNPOVTOG TNV 110 TOLdTNTA 1))(OV.

Opmg ot mo Kool Hop@OTLTOL APOPOVV TO. GUUMIECUEVE NE UTMAEGTIKY] GUUTIEST)
apyeio nyov. O Nyog etvar yevikd dV0KOAO va cuumiesTel yloti 1) akor| ival o voicOnt
OTIG AAAOLOGELS TOV YOV GE GYECT LE TNV OPOCT|. TNV LOVGIKT), Ol ATOLTCELS TOLOTNTOG
glvol peyoddtepec kol To €0pog (mdvng ™S €ivol onUAVTIKO HEYOAVTEPO ATO AVTO TNG
avOpomvng eoving. Toa TPoypAUUOTO OTMOAECTIKNG CLUTiEONG Taipvouy €va apyKo
acvumriesto apyelo (z.y. .wav,.au,.snd,.aiff) Kol perd@vouvv 10 péyedog Tov TETOVTOG KATOLL
mnpoeopia mov ekeiva Bewpodv dypnomn M un LOTKAG onuaciog ywo. TO TEAIKO
amotéleopa. To cvumespuévo apyeio mov mapdyovv eivar moAd pikpdTEPO G€ PEYENOS Kot
YOUNAOTEPNG TOLOTNTAG YOV GE GYECN LE TO OPYLKO.

Mop@otvmor ascvpmicotov apyciov fyov (Uncompressed audio file formats)

Ot poppoétvror WAVE (Waveform Audio File Format 1 WAV) (apotoro amobikevons
ynoetoaxod fyov yio. Windows) kar AIFF (Audio Interchange File Format) (OS X) eivon
nopedTvToL apyeiov Nxov (audio container formats) facicpévor oty Kmdkomoinon PCM, pe
KATOEG LKPEG aALOYEG otV amoOKELOT OESOUEVAOV. ZVVIOME YPNOILOTOIOVVTOL Yo TNV


http://goo.gl/EQn8AK
http://goo.gl/TT6Ave
http://goo.gl/bpOhQO
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amofnkevon acvurnieotov (PCM) otepeopovikod (2 Kavoldv) apyxeiov Myov, e
detypotoAnyia 44,1 KHz ota 16 bit (mototnta CD).

Mop@oétvmor cvpmecspuévov (1e pun OTOAECTIKY] ovpmieon) apyeiov 1yo0v
(Lossless compressed audio file formats)

APE
— —
MPEG 4 FLAC
, , Monkey’s Audio
Apple Lossless file.m4a FLAC file.flac

Mop@otumol copmiesuéVov (UE UTMAEGTIKI] CVUTIEST)) apyeiov N0V
(Lossy compressed audio file formats)

Y EER

.MP3 (MPEG Audio Layer 3): Zvumieopévo apyeio mov avantoydnke omd v Movie Picture
Experts Group. Mnopet vo tpoc@épet mototnto mapopote pe tov CD (stereo 16-bit) oe éva
apyeio mepimov oto 1/10 tov peyébovg evog . WAV 1 evdg .AIF. H mowdtnta tov eoptdton amd
10 bitrate mov ypnoworoOnke katd v cvumicon tov. Tvmikég Tnég eivan 128kbps, 160kbps
kot 192kbps. Meyaivtepeg Tiuég bitrate £yovv og anotéheoua peyakvtepo apyeio.

AAC (Advanced Audio Coding File): Zvumieopévo apyeio nyov mov ot avtibeon pe 1o MP3,
TpooeEpeL  duvatomTeg Pertioong ¢ mowdTTAS OMW®G OmOSOTIKOTEPY] KwdKomoinon,
amAoVGTEPO GIATPO Kol KAAVTEPO XEPIOUO TOV GLYVOTHTOV Ave Twv 16KHzZ.

WMA (Windows Media Audio File): Apyeio nyov cvumiespévo e to Windows Media to
omoio katackevdotnke omd TV Microsoft ko propel va petatponel oe dAheg mo standardized
HOPPEG. XpNGIHOTOoLEiTOl KVPIwg Yo TNV avamapoymy LOVGIKNG 610 AladikTvo.
ApaocTypiotyreg:

o Avalntnoe ue ™y oucoo, 6ov TANPOPOPIES Yo TiG UEBOOOVS TVUTIETHS OEOOUEVWV
FLAC (Free Lossless Audio Codec), ALAC (4dpple Lossless Audio Codec) kou
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Monkey’s Audio (https://xiph.org/flac/, https://alac.macosforge.org/,
http://www.monkeysaudio.com/)

53 Enegepyoaoia fyov
XPNOOTOUDVTOS TO KATAAANAQ TpOoypdppata enesepyaciag nyov, Ba £xelg T dvvatdTnTa
VO TEPOLUOATIOTELG pLE:

o Hyoypaopnon, elcaymyn (yov and eEmTtepikes mnyEG

o Emelepyacia Nyov pécm Aettovpyldv Amokonng, Avtrypaeng kot EtukéAinong,
Yoldiopatog

o IIpoodevtikn aArayn g évraong (Fade-in, Fade-out)

o Mi&n TOADOV-IOPOPETIKMV KAVOAIDV 1OV

o Amopdxpovon BopvBov

o IoootdfBon, Evioyvon Xouniodv Zuyvotitov

ApaoTNproTNTES

1) ®dllo Epyaciog-1 Awoyeipion fiywv ue v Hyoypdpnon twv Windows,
TIAEIAAEX/Nypnideg-Tloivuéoa (https://goo.gl/088JPh)

2) ®DE A.4.1.M2,M3,M4 [Molvuéoa-Hyog (oel. 29-35), Ilnpopopikn A’ Avkeiov,
Howdaywyixo Iveritovro Kompoo (2014) (http://goo.gl/TT6Ave,
http://g00.gl/bpOhQO)

3) Xpnoworoidvrog to katdAlinlo mpdypouua ereéepyaciog nyov (m.y. Audacity), fa
ONUIOVPYNOELS [io pOOLOPWVIKI) OLOPHUIOT] (TL.X. HE NYOYPAPNOTN, HICH OPIYNONS UE
Hovaiky, epé uetofaons, eCaywyn ae woppn mp3)

4) 1.5.3 dbLlo Epyociog-2 Apoaipeon avem@ountng mAnpopopiag, amxouovwon
povnuikns tinpogopiag, Aayvy A. (https://goo.gl/bFD4Sc)

5) 1.5.3 ®bAho Epyadiog-3 Aquovpyio yneiaxod yapakxtipa (avatar) oto voki,
nyoypapnan, emetepyaaio, UeETOPOpTWan T outiias tov, Emitpomoxn K., 2oAloyog
Exroudevtinarv Inpopopikic Xiov (2014) (http://goo.gl/rjikKR3)

54 To npétomo MIDI

H tgyvohroyioa MIDI civonr yopw pag. Bploketar péco 6e MAEKTPOVIKA HOLGIKA Opyoval,
—_— b 4 | VITOAOYIGTEG, TOUTAETEG, gEvmva
mMAEQVE, HEIKTEG Nyov, KAm. Tn
povowki) MIDI ) cuvavtovpe 6€ tavies,
mAedpaon, Pwrteomaryvidia. Or MIDI
ovvleTnTéC (Synthesizers)
YPNOLOTOLOVVTOL Yo TOPUYMOYN
HOVGIKNG GE GUVOVAGUO HE VITOAOYIOTES
OV £YOVV EYKATEGTNUEVA TTPOYPEUNOTA
povokig €yypoons "Sequencers" kaum
DAW (Digital Audio workstations).



https://xiph.org/flac/
https://alac.macosforge.org/
http://www.monkeysaudio.com/
https://goo.gl/o88JPh
http://goo.gl/TT6Ave
http://goo.gl/bpOhQO
https://goo.gl/bFD4Sc
http://goo.gl/rjiKR3
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To MIDI (Musical Instrument Digital Interface, ¥Ynowkn Awecvvoecon Movoikov
Opyavev) civor to mohodtepo (1983) ko 10 mAEov d10dedoUéVO TPOTOKOAAO LLOVGIKNG
EMKOWVMVING, TO OMOI0 EMITPEMEL GE MAEKTPOVIKA LOVCIKA Opyava (7.y. synthesizers, drum
machines), vroloyiotég kot aGAAO NAeKTPOVIKO eEomAMond (7. y. MIDI controllers, sound cards,
samplers) va emtkotvaovovv kat vo cuyyxpovifovtat peta&d tovg eEAEYYoVTaG TO £Va TO GAAO.

TT.y. yio v niekrtpovikn yopevtiky povoixy (Electronic Dance Music, EDM) kou tovg DJs,
vrapyovv eiotkevuévor MIDI eieykrés (MIDI Controllers) mov onuiovpyodv "beats" kot "loops”
KOl EAEYYOVY TO PWTIOUO.

H mnpopopio mov petapépetor dev_amoteAel onuo Nyov oAAG pnvopotae (odnyieg

EKTEAEGNC) TOVL OLPOPOVV TO TTOL VOTA TPEMEL vaL TTayOel, Yo TOG0 ¥pOvo Kot £VINCT Kol Ao
o0 LoLGKO Opyavo. Emopéveg n "yimooa' MIDI opilel tov tpdmo avamoapaywyns g
HOVGOIKNG UE TPOTO TAPOUOL0 e aVTOV oG moaptitovpag. Ta dedopuéva MIDI pmopodv va
VIOGTOVV ENEEEPYOTTO LEYPL TNV EAGYLOTN AETTOUEPELD. (addayn puiag voTog, oilayn Tov tempo,
aAloyn TV HODGIKOV 0pYavmV OV GOUUETEYOVY) HE TPOTOLS TOL glvarl adhvatov va
EQUPLOGTOVV GE £vaL apyEl0 YNPLOTOMUEVOL NYOV.

Ta pmvopato MIDI peta@épovtor nAEKTPOVIKA OVAIESO GE GLVOEIEUEVEG CLOKEVEG Ol
omoieg etvon ovpPatég pe to mpotokorro MIDI, 1 evailaktikd amobnkedovtol ce apyeio
ovykekpuévou popedturov (Standard MIDI files - pe erékraon .mid) yio va avorapaydodv
a6 ovuPatd AOYIGUIKO 1) LAKO.

Lo wapadeiyuo o vmoloyiotns cov, to tablet 1 1o élvmvo iépwvo dabéter mbavag ™
ovvatotnta va moicel apyeio MIDI (Standard MIDI files) ypnowomoicvrag ite evomuatmuévo
DAIKO 1 KOTOAAAO LoYiouiKo oV avtamokpivetal ota unvouoata MIDI kou avamopdyer tov fyo.

Emopévog 1o mymrtikd anotérecpo e£apTaTal amd T GUGKELT OVOTOPAY®OYNS (YEVVITPLOL
Nyxov) mov Ba petatpéyet Ta unvopata MIDI 6e Mo (netovéktua g texvoroyiog MIDI). Ag
BounBovue 6t 0 Yyneromomuévog Nyog tvorl aveEApTNTOg TG CLGKELNG TOV YPNCLOTOLEL TN
Y10 TNV OVOmapoymyn Kot okovyetot id10¢ ka0e popd mov avamapdyeTat.

H teyvoroyio MIDI ypnoipomoteitor TovAdyiotov €d® kot 30 ypdvia. Apyikd n petapopd
tov unvopdtov MIDI ywvotov péoo amd e€eidikevpéva kodmdwo ko foopata (5-pin DIN).
[TAéov ypnowonoteitar n USB diachvoeon pe tov vroroyiotr, oAdd ot 5-pin DIN cuvvoéoelg
eEakohovBovv vo  ypnoyomoovvror ywoo v emkowvovio peta&h MIDI  povoikav
minktporoyiwv (keyboards).

Computer

R

MIDI Keyboard
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[MAeovekmuoata tov MIDI: vadpyet peyorvtepn eveléio oty eneepyacio TG LOVGIKNG
MIDI eved amonteitor pkpdtepog amonKevTIKOg Ydpog (éva apyeio MIDI eivor amo 200 éwg
1.000 popés pikpotepo omo Eva apyeio ynpLomoiuevov nyov moiotytas CD).

Metlovektipata: LEdpyel VIOAOYIOTIKO KOGTOG YyloL v HETOTPOmEl 1 GLUPOAMKN
avamapdotacn MIDI 6e akovoT] KUHOTOHOPEN GE TPAYHOTIKO ¥POVO KOl TO OTOTEAECLLO.
eCaptdton amd 1 ovokevn €£600V Kot cVVINOMG E€lval LTOOEEGTEPO NG YNPLOTOUUEVIG
LLOVGIKT|G.

IIpoypappato dnprovpyiog Kol eneEepyaciog TapTITOVPUS

- MuseScore, Aoyiopikd cuvBeonc kot emeEepyaciog LOVGIKOD KEWWEVOD OVOLYTOV KOIKO, Y10,
Windows, MacOS «at Linux (https://musescore.org/el/, https://goo.gl/r20j7D)

Mpoypappata rolvkavaing eyypagis (sequencers/workstations)

- LMMS - Let’s make music, Avorytov kodwo DAW (digital audio workstation) yio Linux,
Windows, MacOS (https://Imms.io/)

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

- Sekaiju, MIDI sequencer Aoyiouiko yio. Windows
(http://openmidiproject.osdn.jp/Sekaiju en.html, http://goo.gl/Y OpBNX)

- Online sequencer (http://onlinesequencer.net/)

Apaoctypiotyreg

1) 1.5.4 Tutorial-1 Eloikeiwon ue to npoypouua LMMS (Open source DAW), NikoAod
A. (2015) (https://goo.gl/04BILX)

55 Xovleon ko avayvopion eovig (TTS, STT)

H avantuén tov texvoloyudv cuvBeong kat ovoyvapiong @ovng lvat TETOL0 TOL EMITPETEL,
oe onuovtikd Pabuo, v avtopatomoinon e EOVNTIKNG emtkowovioc. Ot epapuroyég
TEXVOAOYIOG QMVNG €lval TAEOV OPKETE DPIUES, DOTE VA €lvol TAEOV €DKOAN M LAOTOiNoM
QLTOUAT®V GLGTNUATOV TANPOPOPNONG GE TOAD GUVIOUO YPOVIKO O1AGTN LA,

O o yvmotég vnpecieg o1 omoieg mapéyovron stvar:


https://musescore.org/el/
https://goo.gl/r2Oj7D
https://lmms.io/
http://zynewave.com/podium-free/
http://openmidiproject.osdn.jp/Sekaiju_en.html
http://goo.gl/YOpBNX
http://onlinesequencer.net/
https://goo.gl/o4BlLX
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dovo-AliniemdpacTtikyy Amokpion - Interactive Voice Response (IVR): Avtopata
GLGTNLOTO TOV LE TN XPNOT POVNG OTOKPIVOVTAL GE KATOOV TOV KOAECE TO GUGTNUO LECH
MAEP@VOL. O xpNon dNAmveL Tig emBupieg TOL 6TO GVHOTNUA POVNTIKA 1] LLE TN XPNOT TOV
TAKTpOV T0L ThAEP®VOL (Dual-tone multi-frequency signaling, DTMF).

Avayvapion ®ovig - Speech Recognition: H avtopatn dadikacio avayvopiong kot
enefepyaciag g opuAiog.

Yovleon ®ovig - Speech Synthesis: Zvvnbwg o 6pog avapépetar ot dvvatdTTA
TOPAY®OYNG ONUATOC QMVIG OV OVTIGTOLEL G€ KAMO0 KEIUEVO. TNV TEPINTTMOTN OLTN
ypnowonotgital o 6pog Xovleon Powig and Keipevo (Text-to-Speech) kot avagépetar otn
Oldkacio PHETATPOTNG KEWEVOL 68 GuVOETIKY wvn pe T Pondeia H/Y. 'Eva cdotua Oa
UTOPOVGE VO, TOPAYEL GLVOETIKY OHADL YP1CILOTOLDVTOG:

e Xuppaon (concatenation) wponyoypopnuévov AéEemv (teploptopévo AeEIMGY10)

o ZVppaY| TPONXOYPAPNUEVOV KOl KOATAAANAQ AToONKELUEVOV POVUATOV,
SLPOVNUATOV, TPLOMVNUATOV KAT., OOV @OV £Ivol 1] KPOTEPT NYNTIKY LOVEAdd,
1N omoia dtaPopomolel TOV Eva N0 Atd TOV AALO GE OTOL0ONTOTE OUAOVUEVT] YADGGOL
N dldAeKToO.

o Xpnom TopAUETPIKA EAEYYOUEVOD LOVTEAOV TOPAYMYNG OO0

ApaoctypioTyteg

1) Anuodpynoe wia wapovoioon yio tig texvoroyies cOVOeoNS Kai avoyvapLoNS PWVIG.
2 ovvéyera, ypnoororwviag katalinia Web 2.0 epyaleio (m.y. Slide Talk,
http://slidetalk.net/), zpoordbnoe vo tnv eurlovtioeis ue Tpoobnrn yneiaxns

POVIG.

2) Avalitnoe oto Aiadiktvo epopuoyes avoyvapions pwvig (r.y. VoiceNote 1)

3) Kabwg¢ n teyvoloyia eCeliooetal, akovyOVIOS NyoypoaPNUEVES 00NYIES, vl ODOKOAO
VO, KOTOAGPEIS Qv aKODS UHIO, OVOTOPOYDYN TPOHYOYPOPHUEVOD UNVOUOTOS 1] EVOY
ovvlétn ouidiag. Mropei vo. Exeis éva ComvyTipt mov o€ SOTVA AVOKOIVDVOVTOS THV
apo. 1 Eva TPOYPOLUO. TAONYNONS ADTOKIVITOV TTov o€ kaboonyel. Exeig axoboel yio.
EVOOUOTOUEVOVS apnyNTéS o€ e-book readers n mpoypoupota ovayvawans 00ovng, Ta
Windows oi106étovv éva facikd mpoypouua ovayvwaens o8ovig (yio droua ue
zpofinuaza opaong) mov ovoualeton Apnyntng. H teyvoloyio abvleans pwvig omo
KELUEVO EPYETOL ETIONS VO, OIEDPVOVEL TV TPOTPATIUOTHTO OPKETOV 10TOTEAIOWV. Na
ov{NTNOELS aTNY TAEH 00V VIO TIG EPOPUOYVES THG GOVOEONS VIS Tov YvwpIleTe 1
XPNOLUOTOIEITE.

56 Metadoon Nyov 610 AlodiKkTVO

To d1dkTLAKSO PASIOP®VO €ivar 1 TO ONUOPIANG LINPEGia Yoo TNV amevdeiag HETAOOON
Nyov amd To AadikTvo.

Ot o onpoeireig padoemvikoi otabpol Kavouv avapetddoon Tov GUATOS TOVG Kot LEGM
TOV AOIKTOO0V, TOPEYOVTAG GTOVG OKPOATEG TOVG TN OLVOTOTNTO ANYNG TOov oTafHod oe
0TO100MTOTE ONUEI0 TOL TAOVITN, YEYOVOG TTOV dev Umopel va emttevyel péoa amd tn umavta
twv FM. Ext0¢ amd T00¢ mopadoctakovg padio@mvikoHs otaduote ot omoiotl Bprikav to internet


http://slidetalk.net/
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®G £VOL COUTANPOUATIKO HEGO HETAOOONG, AELTOVPYOVV TAEOV Kol PadlopmVIKol otafuol

APy DG AtodtkTLOKOL.
WEBRADIO STREAMING LISTENERS
O

O

H dwowacio petddoong yiveror and €vav vrmoloylot)-mnyn otov omoio eykabictator o
source client. O source client - o omoiog eykafictatal 6To YHPO ToV PUSIOPOVIKOD GTOOLOD -
amoteLel TO AOYIGHIKO TO omoio eivar vevBVVO Vo Kodkomolel Ta NYNTIKE dedOUEVO GTNV
KOTAAANAN popen mov vrootnpilel 1 ekdotote teyvoloyia streaming (7.y. mp3, Ogg Vorbis,
AAC, WMA, Real Audio). To Aoytoptko avtd £x0oVToc avoryTh 1 6OVOEST LE TOV EEVTNPETNTH
NETAOOONS TOAVNEGIKAOV po@V (media streaming server) amocTEAAEL TOL KOIKOTOMUEVQ,
NNTKé dedopéva TPog avtdV. LTN GLUVEXEWL O €ELTNPETNTHG AVOUETAOIdEL Ta AnpBévta
NYNTKE SEGOUEVH GTOVS TEAMKOVG YPNOTES Y PN CLLoToL®VTaS To Tp®mTtOkoAia TCP 1 UDP. Ztnv
ovcio. 0 PadP®VIKOG oTOOUOC HeTadidel avd TAco GTyUn T Pon oTov ELANPETNTY Kot
ekelvog e ) oglpd Tov avopeTadidel TV eoepyOUEVT] por] 6€ TOAAATAODS TAVTOHYPOVOLS
OKPOATEC.

— | | |
| 1 stream
——p

A

m i,

O ypNoTNG-0KPOATNHC OMALTEITOL VO EXEL EYKOTEGTNUEVO £VOL AOYIOUIKO OVUTOPAYOYNG
pong (gite ¢ plugin oto mpdypoupa TAoNYNoNg ToV 610 ALaSIKTVLO €ite MG AVTOVOUO
AoyioHkd) pe To omoio cvvdéetor pe tov Eummpetnth petddoong powv (media streaming
server) TPOKEEVOL va, AABEL Kot VoL avamapayeL T pon).

ApaotypioTyreg

1) AxoiovOaivrag tig kardAlnles oonyieg (https://goo.gl/YnzTp4),

Oo. onuiovpynoete (o) mponyoypopnuevy exkmourh (b) (wvrovy
uetaooon exmournng oo Mobntixo Pooiopwvo
(http://blogs.sch.gr/esrblog/)

Epotijoeis
1. Amd 1 e€optdtal 1 TOldOTNTO TOV YNELOKOD NYOVL;
Na eEnynoete Toug 6povG derypatoAnyio Kot puOuog deryoToANYiag.
[Mog vrooyiletar to péyebog evog acvumieatov Yneakob apyeiov Nyov;
Na avagépete popeoTLITONS OPYEiON M)XOV.
[Toteg d1apopd VITaPYEL AVALESH GTO OPYEI0 NYOL TOV TPOKVTTEL OO YNPLOTOINoT
Kot 6To TEPlEYOpevo evog apyeiov MIDI;

AN S


https://goo.gl/YnzTp4
http://blogs.sch.gr/esrblog/
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BIBAIOT'PADPIA-ANADPOPEXY
An Introduction to Digital Audio (Avoxktinke 16/09/2015 and http://goo.gl/ TNUXDo)

Audacity (2015). Digital Audio Fundamentals (Avoxtbnke 16/09/2015 amo
http://g00.gl/J1zGOK)

Learn About MIDI (Avokthfnke 19/09/2015 and http://midi.org/)

AreEavopdxn, X., Xovoiong, X. (2011) Ilpwtokoiia Movoikng Ocswpiog-2nuciwoeis Ocwpiog,
Tunuo Movoikng Teyvoloyiag & Axovetikng, TEI Kprtng, Pé6vuvo 2011 (AvakthOnke
19/09/2015 omo http://goo.gl/exmAep)

ApPavitng, N., Avactacomovroc, I'., Mmekecuotng B., Zyodpog, N., Zotpyog, X.,
[Tavayiwtonovrog, O. (2000) Epopuoyés Hoivuéowv, Iladaywywod Ivetitovto, AGnva
2000

Bovrtupdg, T'., Aie&iov, L., Tapogarixng, 1., TCuag, 1. (2000) Iloivuéoa, Tladaymyuod
Ivetitovto, AGMva 2000

Koapapnétoog, Z. (2010) Bedtimon s moi10tyrog covOETIKNG pWVHS KOl EQOPUOYH GE GUYXPOVA.
mlemikoivwvioks,  wepifallovia kou  vrnpeoies, Awdoktopikn  Awpipn, EMIL
(AvoxtiOnke 23/09/2015 and http://goo.gl/vUw5d0)

Mmnaiaovpag, I1. (2014). Ewsaywyn otig teyvoloyies uetadoons, Axadnuaikd Awndiktvo —
GUnet, 1.0. Abnva 2014 (Avoktionke 19/09/2015 amo http://goo.gl/HA4gQTR)

[Moraxovotavtivov, I, Toavakag, I1., Koldpng, N., Mavovcorovlov, A., Matldxoc, II.
Teyvoloyio. Yrmoloyiouikwv Zvotqudtwv & Aecitovpyike Zvotquata, Iodoywyikd
Ivetitovto, AGMva

TEI Tlepoud (2007). Audio Streaming (Avoxktibnke 19/09/2015 omd
http://goo.gl/o4dYRW)

ITHI'EY - YAIKO I'lA EIIITIAEON MEAETH

»  Aegkiko tov tonov apyeiov fyov (http://goo.ql/yB5TPB)

» M.LD.I (Bewpia), Tunua Texvoroyiog Hyov & Movoikmv Opydvav, TEI loviev Nhcomv
(2006) (https://goo.gl/S1YG2H)

» Eoayoyn otn Movown Teyvoloyia, eclass Tufue Movoikdv Znovdmv, EOvikd kat
Kanodiotprako IMavemomuio Adnvav (2015) (http://goo.gl/P9ffZy)

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

» X0OvOeon eovng amd Keipevo oty eAMAnvikn yYAoooa, ITOAn yo v eAAnvikn YAdooo
(http://go0.gl/hpbOsl)

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

» Audio Streaming, TEI ITepoud (2007) (http://goo.gl/o4dYRW)
» Introduction To Podcasting (http://g00.gl/c5Uu0Q, http://goo.gl/bk5N7X)

» i-create: Awdiktvaxd padidemvo, Podcast, Padioemvikn ekmouny| (2014)
(http://g00.91/K13966)



http://goo.gl/TNUXDo
http://goo.gl/JIzG0K
http://midi.org/
http://goo.gl/exmAep
http://goo.gl/vUw5d0
http://goo.gl/H4gQfR
http://goo.gl/yB5TPB
https://goo.gl/S1YG2H
http://goo.gl/P9ffZy
http://www.8notes.com/
http://goo.gl/hpbOsI
https://goo.gl/BnGyWG
http://goo.gl/o4dYRW
http://goo.gl/c5Uu0Q
http://goo.gl/bk5N7X
http://goo.gl/KI3966
https://upload.wikimedia.org/wikipedia/commons/9/9d/ComputerMemoryHierarchy.png
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2A kor 3A Kwovopevo
2 €010
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6. 2A ko 3A Kwovpevo Xyéowo

X16y)01

Metd v perémn tov kepaiaiov Oa icot tkavog/m va:

v eneknyeic Ta aitio ov TPOKEAOVY THV AVTIANYN OUOATS
Kivnong o€ éva KIvoupevo oy£d10

avagépelg Kot eEnyeic Tig Pacikég EVVOLEG TOV aPOopPOoVY TO KIVOOUEVO GYESLO
Ta&vopelg TIg TeXViIKEG dnpovpyiog animation

dnpovpyeic Kivovuevo o610 dV0 SLOGTACEWV LUE OLUPOPETIKEG TEXVIKEG

AN N NN

avayvopilelg Tov TpOmo KaTAGKELNG TPIGOIACTAT®V HOVIEA®V, TIG PaCIKEG
TEYVIKEG POTIGLOV, TIG KAUEPES, TNV Kivnon, TNV amddoot veng kabdg kot )
JLdKacio TG POTOPENAICTIKNG amodoong (rendering).

v oyxeddlelg kot dayepileocon 3D avtikeipeva kot dSNovpyel KIvodrEeVo oS0
TPLOV SGTACEWDV

Baou] oporoyia: Kwvovpevo oyédo, 2D Animation, 3D Animation, mpocopoimwon
Kivong, @OTOPEAMGTIKY| OTEWKOVIOT.

Ewayoyn: Zmv evomrta avt) mopovctdlovtal ot mo Pacikég EVVOLEG TOV oPpOPOVV TO
KIVOULLEVO GY€S10 000 Kol TPV daoTdcemv avtiotoryo. Me Tig dpactnplotnteg mov Oa kdvelg
Bo padeig va dmuovpyels, amodnievels Kot enesepyalesor kKivovpeva oyédwo pe ) Ponbea
VTOAOYIOTN KOl GAA®DV YNOLOK®OV KOl 0VOAOYIKOV GLGKEVMV.

H ovveyne toyeioa evorrayn ewkdvov 1 okitcov mov dagépovv Afyo peta&d Tovg
dNuovpyovv oto Beatr] TV yevdaicOnomn OTL Ta avTIKEILEVE GTNV €KOVA KIvouvToL EE0LTIOG
oV OT1 0 EYKEPAAOG TOV aVOPAOTOL STNPEL GTN LV TOV TO OTTIKO pUnvopa tepimov yio 1/12
TOV OEVTEPOAETTOV.

Nuepa otov 21° adva, ektdg omd TO0 KIVOUUEVO GYE010 GE OVO O10TAGELS Efval TAEOV
ePIKTO pe TN Ponbela TG YNeLoKNg teXVoroyiag Kot 1 VAOTOINGT TOL GTO YMPO TOV TPLUDV
doTAcE®V. ANAadT| EKTOC AO TNV TOPAUETPO TNG LETOTOTIONG TOV OVTIKEILEV®OV GTO EMUTEDO
v TG 600 (2) dwotdoels (2A) éxovpe TAEOV TPIOOIACTOTO LOVTELQ T OO0 TEPIAAUPAVOLY
TO GKNVIKO, @OTIGHO, BEom TG Kdpepag kot 101K €@é. To amotélecpa ival mo peoAoTiKO
KOLL TTLO EVIVTTOOCLOKO.

o v vlomoinon tovg YPNCIUOTOLEITOL KATOAANAO AOYIGHIKO TOU OLEVKOAVVEL TN
HOVTELOTOINGT, TNV aOO00T TNG KiVIoNG TV GYEOIMV Kol T GMTOPEAAICTIKT ATEIKOVIOT).

Ta kwvobueva oyédia £xovv TOAAEG EPOPUOYEC OTN SLLPNULICT], TNV TOPAYMOYN TOVIDV
LKPOU KOV, Ta PO TAGVA K. O
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6.1 ®vo10royio TOV KIVOOREVOD GYEGTOV

To kwvodpevo oyéoro (animation) eivor 1 Sadwkacio pe
v omoia mpootifetat To oTotyeio TG Kivnong o€ pia eikdvo.

Avontoydnke dvvapukd PaclOpevo GTIC VTOAOYICTIKEG
teyvoloyieg, Kuping péca amd To Yoyoymywd moyvidw. Tao
televtaio.  ypoOVOL  p oEpd amd  EMTUYNUEVES
KWWNUOTOYPaQPIKEG Tonvieg £xovv T Pdomn Tovg o animation.

To xwovpevo oy€010 Umopel va dMGEL PEAMGUO Kol Vol
GUVOECEL HETOED TOVG TO SLAPOPO, LEPT U0 TOAVUEGTKNG EQPOPUOYTG.

[d1aitepa amoTeLECUATIKT EIVOL 1) YPTION TOL GTO YMPO TNG YVYAY®Yiag Kot TV videogames
OALG KOU OTIG EKTMOIOELTIKEG EPOPUOYEG KOl TNV EMAYYEAUOTIKY KOTAPTION Yo TNV
TPOCOLOI®ON JUSIKAGIOV 1] LOVTEL®V.

H dnpovpyia g kivnong eivar pio yevdaicOnon
mov opeileTol OTN QULOWAOYIO. TOV AvVOpPAOTIVOL

%’* o poatov (peteikacpa). Mio ewkdvo mov PAEmovpe
<223 Z{TQ%, . TOPOPEVEL, UETEL TNV TOPATAPNON TG, OTOV
A Lw\‘\&;" - ApEPANCTPOEWN YITOVE Yo €va KPO  YPOVIKO

A ‘Q\ dudotnua. ‘Etot po oepd e1kdvev, Tou avavemvovTal
owdoyika pe  peYEAn taydmmta, @oivovior  va
QVOULYVOOVTOL 1) pio pe TV GAAN SNUoLPYDVTOS TV
evtomwon g kivnong. H wiopopeia vt amotérece ™ Pdon yia v avantuEn 6yt Loévo Tov
animation oAAQ OA®V T®V TEYVOAOYUDV TOL  YPNOLUOTOWOVYV  KIVOLUEVN  €KOVOL

(xvnuatoypaeog, Bivteo).

Ot KvNUOTOYPaQIKES Touvieg mapdyovtol He TaxdTNTa avoveémong 24 eikovov (TAaiciov)
ava devteporento (frames per sec, fps). H mapaywyn tawvidv Bivieo Paciletar o€ avavéwon
g ekovog pe cvuyvotnta 25-30 fps (25 fps yuo PAL/SECAM oty Evpdnn 1 30 fps yio NTSC
otig HITA), evd yia ) dnpovpyia amoteAespotikon animation omontovvtol TovAdyioto 15 fps.
Otav ypnoomorovvror pikpotepol puvhuoi avavémong, madel va 1oYOEL 1 EVIVTMOOT TNG
Kkivnong ko n ewova tpepomailet (to arvopevo avto eivar yvootd og flickering).

30fps @k @@ - ) Se— W)

b .
1fps == @

Xpnowonotobvtar animations mov amekoviCovv kivnon gite 6to enimedo (2D animation)
elte 610 y®po (3D animation).
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ApaoTypiotyreg

o [otoelepevvnon: I'vawpiuio ue tov kéouo tov Animation, Youardkng E.
(http://goo.gl/d2K4YU)

6.2 Alo0106TUTO KIVOOPEVO GY$010

Y10 2D animation ot yapakInpeS, Ta OVTIKEILEVO Kl TO POVTO oxedalovtat emimeda, Y mPic
TOAEG AEMTOUEPELEG otV ven, TNV TPOOTMTIKN Kol TOoV OOTIGUO.
[Ma v Tapaymyn dieoidototov animation £yovv kabiepwhel Vo Pacikég péOodor-TeyvIKéc.
H teyvikn ¢ xivnong méve og tpoyld, mov eivar yvoot) o¢ path animation Kot 1 TEYVIKN
TPOPOANG OPOPETIKAOV OYewV, TOL givol yvwotn og cel animation. Ymépyovv Kot 7o
TOADTAOKO animation, oL ¥PTNGLULOTOLOVY EVOL GUVIVOAGHO TOV dVO TEXVIKADV, Y10, TOPAOELY IO
éva cel animation oV KIVElTOL KOTE UNKOG oG S1odpopng.

Path animation

[Ipoxertan v por texvikny pe v omoio ETTLYYAVETOL 1 KIVNON €VOC AVTIKELEVOL KOTA
KOG oG ypappng otnv 08ovn tov vmoroyioty. H ypappr pmopet vo eivor gvbeia,
teblaopévn 1M koaumOAn. O oyxedoothg mapdyel £vo povo oxédlo kot pe t Ponbewa tov
TPOYPAULOTOC KaB0OTYEL TOV LTOAOYIOTY, M®GTE Vo dnpovpynBovv ot endueveg Béoelg (kapé).
Ot amootdoelg HeTa&d S10d0 KOV BEcemv TAV® ot Ypouun Kabopilovv kot TV ToyOTNTO UE
v omoia Bo @aivetar OtL Kveiton 10 avtikeipevo. Mikpég petatomioels divouv pikpég
TOOTNTEG KO OPLOAT] KIVION, EVO PEYAAES LETATOTIGELS dTVOLV LEYAAES TOYDTNTEG KO ATOTOUN
Kivnon.

H teyvicn avt) vroompiletan amd ta mo yvootd epyaieia 6nmg 1o Adobe Director.

)

d ol g
\§ ,kr Wem\/eﬂﬁ/ﬁ <l ’/q
L N:
Mo-;‘ion,oa-/‘l‘ “4'

Cel animation

H teyvuien vt etvon 1 1010 pLe Tov TpOmo mov KaTaoKELALOVTAV TA KIVOUIEVO GYESLDL Y10l TOV

ERREEREETTY

Kivnuotoypdeo kot v tAedpacn. To ovopd g mpoépyeton amd ™ AéEN celluloid, o
SPOVEG PUALO TTOV YPNGLOTOLOVGOV TAAOTEPA OL £101KOL YL TN 6YedlOGT EKOVOV KOl TNV
tomoBétnon tovg o€ éva otabepd vmoPabpo. Tvpupwva pe ™ texvikn cel animation T0
vdPabpo mapapével otabepd KaBMG 0 YOPAKTAPOG 1) TO AVTIKEIRLEVO OALALEL a0 KapE GE KOPE.
O oyedotg dnovpyel o opddo oyedimv TOL 1010V YOPAKTAPOU GTO. OTOIM KAVEL LOVO
pepkég dtakpitég aArayés. Ta oyédia avtd mov ovopdalovran cells tomobetovvion o€ éva copd


http://goo.gl/d2K4YU
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KOl 0T GLVEYELD OMpovpyeital 1 yevdaicOnon g kivinong pe 1o EepvAlopnd toug. To cel
animation pe ™ PfonBela vToloyloT VAOTOEITAL e TOV 1B10 aKPPDS TPOTO, PE TN dLpopa OTL
10 EEPUAMOHO TV oxedimv yivetar amd €dikd mpoypappata. To ypnyopo maiipo tov
mhociov dnpovpyel v yevdaicbnon g Kivnong tov 1 ¢ aAlayng g popeng tov. Ot
oYEOOTEG TTPETEL VAL YVOPILOLV TOAAG Y10l TIC S10O0YIKES GTAGELS EVOG YOPAKTNPA OVAAOYX LLE
T0 €i00¢ NG Kivnong mov extelel. [IoALd cuyypapikd epyareio, Onwg To Macromedia Director
vrootnpilovv animation TOL THITOL AVTOV.

ApaocTyprotyres

1) 1.6.2 ®E-1 Anuovpyio rwvoduevye eikovag, I[AEIAAEX/Nnpnideg-Tlolvuéoa
(https://goo.gl/n4MDOI)

2) 1.6.2 ®E-2 Anuovpyio kivoduevov xewévoo, I[IAEIAAEY/Nnpnideg-Ilolouéoo
(https://goo.gl/YtUKT9)

3) 1.6.4 ®E-1: Anuovpyio animation pe 10 Gimp, Nikoiov A. (2015)
(https://goo.gl/HCMnNKF)

6.3 TproodoTaT) QOTOPEUAGTIKI] OYEOI0ON KOl Kiviion

To animation 600 0106TACEMV OV IKAVOTOLEL TIG AMALTIGELS TMV YPNOTOV TOV EQUPLOYDV
nolvpésmv. Ot ypriotes emlntovv OAO Kot o TGTE GTNV
mpaypatikdTnTo Ypoewd. H tpiodidctatn oyedioon
ONUIOVPYEL AVTIKEIUEVO TTLO PUGIKA GTNV TPOYLOTIKOTN T
Kol pdAota og tétoto Pabud mote va paivoviot Gov vo
elvon Tapuéva amd emTOYPAPIES.

To animation Tpl@V dwuetacemv anoteiel ™ Pdon Yo
™ dnuovpyia titAwv Tayyviduov kot tepuéteiac. H ypron
TPIGOIACTATOV HOVTEA®V YIVETOL TOPOUOLD HE TO O0OLUCTATO HOVIEAD TOV TOPOTAVE®
TEYVIKAV, e TN d1apopd 6Tt Aapdvetor vTdYN Kot 1 TOPAUETPOG TOV YDPOL GTOV 01010 YiveTat
N kivnon. H dnovpyio evdg Tp1odtdoTaton OVIIKEILEVOL LE VO] KOl OKLAGELS, GTO OTOl0
avatifevtot yopoakTnploTikd kivnong ivor waitepa 00VoKoAN kot ypovoBopa. H dnuovpyia
TPLGOAGTATOV animation omottel PeyOAN LVTOAOYIGTIKY oYL Kot yiveTon pe €d epyoaieio
onwg to Extreme 3D, 3D Studio, Swivel 3D k.A.m..

[TepthapPdver tpia facucd Priparo:

povtehomoinon (modeling): Eivor n dwdikaocia onuovpyiog Tov TplodidotaTmv
AVTIKELEVOV KoL TV oknvav. [lepthapfdvel ™ oyediaon d1apOpOV OYEDV TOV OVTIKEYLEVOL
(mévo, TAAy, dtaTour)) Tomobetmvtag ta dtdpopa onpeia oe Eva mAéypa. O kabopiopdg g
HOpONG Tov avtikeévoy Paciletar 6Tig OYEIS aVTEG.

npocopoimon kivinong (animation): IepilapPdver tov kabopiopd g Kivnong kot tov
ALYV TNV ELOAVICT] KOL TO QOTICUO TOV OVTIKELEVOD KATA TN SLOPKELD TNG.

POTOPEVMGTIKI anetkovion (rendering): AroteAel 10 TeEAELTAIO GTAO10 GTO TPLGOAGTOTO
animation Kot TEPIAAUPAVEL TNV OITOS0CT] GTO AVTIKEILEVO POTOPEAAITTIKMV YOPAUKTIPIOTIKMOV
OTMOG YPDUM, ETUPAVELNKN LOT|, dtomepotdtTTa K.A.T.. H dadikacio oavtn amortel ToAd ypdvo
€101KA Y10 TOAVTAOK O animation.


https://goo.gl/n4MD0l
https://goo.gl/YtUKT9
https://goo.gl/HCMnkF
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Epotijoeig
1. Tueivor to animation;
INoarti va ypnoyonomoovpe KvoOEVO Gx€010 OvTi Yo fivteo;

2
3. Tloteg elvar o1 600 Pacikég TexviKég Yia T dnpovpyio 2A KivovpeEVOL GYESIOL;
4. Tiemmhéov mpospépet To 3A KvoOpEVO GYESL0;

Apaotypiotyreg

1) Na oeite v mopovaioon: http://aetos.it.teithe.gr/~praptis/CG/Graphics19-

Animation.pdf ka: va ypawere éva keiuevo 150 JéCewv yia tnv 1oTopio. Tov KIvovugVoL
oxE0iOD

2) 2v{ntnote mote eivar mpotoTepo. va. ypnoiuomoinoovus 24 avti yio. 34 kivoduevo
ayéono.

3) Avalntiote L0YIGUIKO Yo TH ONULOVPYIO. KIVODUEVOD GYEOLOD KOl KOTATKEVATTE EVOV
Tivaxa UE T0. TAEOVEKTUATO, KAOE VOGS WS TPOS TEVTE () YOPOKTHPLOTIKG THS
TPOTIUNONS OOG.

4)  Or uaOntéc oyeoralovv ue o Sketch up (http://goo.gl/1s1ZkM, http://goo.gl/tGmEDX).
AxolovOavrag tic odnyieg twv video-tutorials (z.y. http://goo.qgl/IgNSzd,
https://go0.gl/SWiysF), mpoorabiote vo onuiovpyioete éva woviélo tov ayoleiov cog.
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Tunua I'pagrotikne: TEL Adnvag
http://www.gd.teiath.gr/el/undergraduate/epsixosi%20animation.htm

Zevapio 1.6 I'vopuio pe Tov K6oH0 TG Kivoduevng ewovag, Yopatakng E.(2014)
(https://goo.gl/DnbAOr, http://goo.gl/vKVE2C)

DdutodevTpo-Kivovpevo ayédio (http://goo.gl/ilf2gA)

Teyvikéc Kivodpevng Ewodvag (http://www.kinoumeno.gr/)

Ddw1odevTpo: Tuvbetikn kivnon (http://goo.gl/u9eBng)

Ddw1odevTpo: Tuvbetikn kivnon 3D (http://goo.gl/ZIaEi6)

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

Blender - wiki (http://goo.gl/TIY8an)

Muvizu - Tutorial (EAxAnviké) (https://goo.gl/WI9CxG)

Yx. Biphio: Egappoyéc ITolvpéomv (1.3.5 Tuvbetikn kivnon, oed. 33-34)

2y. Bipiio: Epappoyég ITAnpoepopikng Yrnoroyiotaov (11.2.5 Xapoaktnpiotikd cuvOeTikng
kivnong) (http://goo.gl/cFzFI2)

Yy. BipAio: TTohvpuéoa - Aiktvo (Kep.2 Animation) (http://goo.gl/zVVVcAe)
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http://goo.gl/TlY8an
https://goo.gl/Wl9CxG
http://goo.gl/cFzFI2
http://goo.gl/zVVcAe
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Bivteo
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7. Bivteo

X16y)01

Metd v peAétn tov kepaiaiov Ba gioot tkavog/n va:

v avayvopilelg ™ dtapopd petacd tov popedtomov (container) evog

apyeiov Pivteo kat tov pOAOL TOL KmdtKkoTon Ty (Codec)
v amobnkevelg kat dtopotpalels ynelokod Pivieo og S10popeTIKONG LOPPATLTOVS
apyeiov
onpovpyeic pio tovia (video) amd eikdveg Kot N0
OTOKOTTELG, OLAPEIC, EMTAYVVELG KOt EMPPASVVELG EVO TUHLOL ULOG TOVIOG
TPocHETEIS TITAOVG, VITOTITAOVG, £QE LETAPAGNC, LOVGIKT VITOKPOVOT), PN YNON
AVAPEPELG KOIKO/ATOKMOKOTONTEG X0V Kot Bivteo
AVOPEPELG KPLTPLO ATOTEAEGLOTIKOTNTAG LL0G KMOKOTOIN oG

ANENENENENEN

petaodidelg Lovava éva Bivreo 6to Tomkd 6ikTLo 1 610 AldikTvO

Baowi] opoloyia: container format, kxwdwomoinor, kmokomomthg (COdeC), ywpikn
GLUTIEGT, YPOVIKT] GLUTIEGT], TOAVUEGIKT POT

Ewoayoyn: Zmyv evomta avty 0o pabeig va cvldapPavelg Pivieo, amobniedelg kot
eneEepydleoar apyeia Pivieo pe ™ Pondeio VTOAOYIGTH Kot GAA®V YNOLOKOV KoL OVOAOYIKMDY
GLGKELMV.

Ta tedevtaio ypodvia, dSadiktvakol tOmol @rlo&eviag kot avtodiayng Pivieo petald
XPNOTOV (y1a wapaderyuo. YouTube, Vimeo ktld) amotehohv TOVG MO SNUOPIAEIS TPOOPIGHOVG
otov ToyKOoo 16t0. To ynelaxod Pivieo amotelel mAéov pio onUOVTIKY TOPAUETPO GE Eval
gVPL PACLO VIINPECIOV, KLPIMG AOY® NG €VKOANG "GUAANYNG" Kot amofnKevong Tov amod
QPOPNTEC KO U] GUGKEVEG EYYPOPNG (KIVHTA THAEP VA, TOUTAETES, KOUEPES 1GTOV, POTOYPOPIKES
Lyoves, prvreoxauepes). TlapdAinio ot duvatdtnteg eneepyoaciog Kot LETAPOPES/OVOUNG
(evohppoTo Kot acOPLOTE) YNELOKOD TEPIEXOUEVOV £XEL OONYNGEL GE L0l VEQ TPOLYLOTIKOTNTO.

7.1 Tomouw apycimv Bivreo ko kwdwkomomtéic — Teyvikég ovpmiconc.
Containers ko1 Codecs

H doun tov apyeiov Bivieo eivar moAdmlokn yoti cuvovalovv moALL SlopopeTikd €iom
TANPOQOPLUG (.. pon Pivteo, pon 1yov, UETAOEIOUEVA, DTOTITAOVS K.A.).

Evd n eméxtaon evog apyeiov otatikng ewovos pog divel mAnpopopio yio 1o €100g TOL
EPLEYOUEVOV, deV cuUPaivel TO 1010 KOt LE TIG EMEKTAGELS TV apyeimv Bivteo. O poppdTLITOG
apyetov Bivteo (.. MOYV) givar amhd €va "doyeio'" (container), mov Oo pmopovce va mepiéEyet
&va TOAD yaunAng mowdtntog web Bivieo, 1§ éva moAd-vyning mowdtnrog 3-D Bivieo kot vyning
TOLOTNTOG TEVIOKAVOAO 1)O.
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Video File.ext (.avi, .flv, .mp4/m4dv, .mkv, etc) ]

Container format

Container (matches extension)

Compressed Metadata (date, author, title)
Video [codec] Metadata

Video stream (DivX, h264, MJPG, etc)

Compressed Audio stream (MP3, DDTS, AC3, AAC, elc)

Audio [codec) Subtitles
Subtitles (text or a “sub-picture” stream)

THopoadeiyuoza poppotorwmv apyeiwv fivieo: .mov, .wmv/.asf, .mkv, .ogg, .avi, .flv, .mp4

Containers vs Codecs Codec File Types:
Audio
MP3, AAC, Vorbis, FLAC,
A &g ATRAC, WMA
v ’ < O
2 @ D b7
Containers: MPEG-1, MPEG-2, MJPEG
MPEG-4 / AVC / H.264,
QuickTime .MOV  MPEG .MP4 Adobe .FLV DIVX, Indeo, RealVideo,
RealNetworks .RM  Windows .AVI and .ASF WMV, VC-1I
Xiph.org .OGG Matroska .MKV

Méoa o kabe container apysiov Bivieo vapyovv ta dedouéva pong Pivieo kat fyov. Ta
dgdopéva autd OMpiovpyodvTal amd HKPE TPOYPAUUATE TOL OVOUALOVTOL KMOIKOTOMTES
(codecs) ta omoio kwdkomolovy - amokmdkomolovy (Encode - Decode) 1 cvumiélovy -
arnocvumiElovv (Compress - Decompress) ynoakég poég dedopévov. Adym Tov peydiov
Oykov dedopévav mov amartel 1o Bivieo GuVHOOE 01 KMOTKOTOMTES XPNGUYLOTOLOVV GUUTIEST
HOTE VO EMTOHXOVY ELATTMGN TOV OYKOV dedopévay. Mmopeite va oKe@teite Ta COAECS cov
LIKPEG BonONTIKES £QOPLOYES TOV YPNGIUOTOLEL EVOL TPOHYPALLLA 1) TO AEITOVPYIKO GVGTNLLOL Y10,
avamapayoyn N onuovpyio apyeiov Pivteo. Kodiwkomoovv kot cupumié{ovv poég de00UEVDV
Yo omofnKevon Kot HETAPOPE 1 OMOGLUTIELOVY POEC OEOOUEVMOV YO OVATOPOY®YN Kol
enelepyaocio.

Enopévmg o pop@otvmog gvog apyeiov Bivreo (container) - onwg yio mopaoetyuo MOV,
AV, MP4 - givon évag tpoOTOC Yoo vo TOKETOPIGTOLY T Ogdopéva Yoo amofnkevon. O
Kooworom g (codec) - orwc yio mopdoeryua H.264 - etvar n néB0dog yio kwdukomoinon Kot
ATOKMOIKOTOIN o™ TOL PivTeo 610 £6MTEPIKO TOV “TakéTov” (container).

Avatopia gvog apyeiov Bivreo

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

3) Xnfua pivreo kan 1ov (video and audio signal): ta dedopéva Bivieo kot ov mov
£€YOVV GUYKEKPILEVO YOPAKTNPLOTIKA

4) Kodworomtis (Codec): avapépetal 6T0 AOYIGUIKO TOV YPNCIUOTOLEITOL Y10, TV
K®OIKOTOINGT Kol TNV amOK®OIKOToinon tov onuatog PBivieo. Ot epapuoyés yo
eneEepyacia Kot avoamapoywyn Pvteo xpnoomolovy KOSIKOTOMTEG TOV UITOPEl v
elval evoopoTopévol 6To Tpdypappa, 1 eykadictoviol EexmploTd.
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XopoKTnpLoTiKa £vog onpatog fivreo

Méye0og Tov mhaisiov (Frame size): 1o vyoc kot TAdtog (og pixels) yia k4be mhaiclo
(frame).
2t0 SD (Standard definition) Pivreo, to uéyeBog tov miouciov eivar yevike 720x576 pixels,
oniaon 414.720 pixels ovvoiika ova mloioto. Avtieroiyo oto FHD (Full High Definition) fivieo
o1 owaotaoeis eivon 1920x1080, oniaon 2,07 megapixels ava wiaioio kou oto 4K UHD (Ultra
High Definition) o1 oiaotdoeig eivou 3840x2160, ontaon 8,29 megapixels.

Standard Definition
T720x576

High Definition: 720p
1280x720

High Definition: 1080i,p
1920x1080

Adyog owotacemv (aspect ratio): eivor m avoloyio tov mAdTOLG TPOg Vwyoc. [lia
mapaooeryuo. 4:3 (standard Video), 16.:9 (widescreen)

PvOpoc avarapaymyng mhaisiov ava dgvteporento (frame rate, fps) : ApOuodc mhoiciov
nov poPdAlovtatl avd devtepdriento dote vo diveton 1 aicbnon g kivnong. To frame rate
uetpiéTon ouvibwg og frames per second (.. 15 fps, 24 fps, 25 fps, 30 fps, ...).

Bd&Oog ypopatog (Color Depth): O apiBuodg twv bits mov ypnoipomoteitor yo v
avomopdotacn Tov ypodpatoc Yo ke pixel. (Me tun ypouatixkod fabovg 24 bit Eyovue évo
Sivteo ue mpaynoatixo ypwua,).

PvOpog peradoong 1 PvOpoc ocdopévov Pivreo (Bitrate): O pvOudg dedopévov evog
apyetov PBivteo elvar to péyebog g pong 0edoUEVOV KOTE TNV avamopaywyn Tov Bivteo Kot
petpiéton oe kilobits 11 megabits ava devtepdrento (Kbps 11 Mbps). Eivon éva kpioo
YOPOKTNPIOTIKO TOL apyeiov, KabBdg Kabopilel Tig eAdyioteg duVATOTNTEG TNG TAXVTNTOG
HETAPOPAG TOV OKANPOV dioKov 1 oVVOEOTG 0T0 AldiKTLO TOL OamTALTOHVTOL Yo TNV
avamapoymyn evog Bivieo yopig dtakom.

Lo un ovumisouévo Pivieo mov dev mepigyel Nyo:

- PoBuog ogoouévarv Pivieo (Uncompressed bitrate) (bps) = Méyebog [lloigiov (dyog x
mAdrog - o¢ pixels) x PvOuog avamopoywyng wlouciov (frames per second) x BaBog Xpwuarog
(bits per pixel)

- MéyeBog opyeiov (bytes) = [MéyeOog [1loiciov (Dyog x mAdrog - oe pixels) x PvOuog
avaropaywyns wiaigiov (frames per second) x BaBog Xpauazog (bits per pixel) x Aigpkeio,

(sec)] / 8 bit per byte

Agrypoatoinyio Tov yov (audio sample rate)
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Yopmieon Pivreo — Teyvikég Lopmicong
Ot teyviég ovumieong video (compress/decompress, codec) mov ypnoyLorotovvTot ivat ot:

Xopwkn ovumicon (Evdoomiaiciwokn, Intraframe) ovolopfdaver m ovumieon «dBe
mhociov (frame) Eeymplotd.

Xpovikn copricon (Avamhoisrokn, Interframe) epoappdletar oe pio axorlovbio TAaiciov
LE KMOKOMOINOoTM TV O0pop®dV avapecso o€ avtd kot otnpiletal oto yeyovog OTL o1
TEPLGGOTEPEC  TANPOQOpPieg mapapévouy otabepéc amd 10 €vo mAaiclo 61O GAMO.
Expetodiedetor omAadn TIG OHOOTNTEG HETOED TV OOOYIK®OV TAGIOV  (YPOVIKOS
TAEOVOONOG). [ 10, TapaoELyUa, OTOV KIVEITOL EVA QVTIKEIUEVO TO OLAOOYIKO, TAGLOLO HOLGLOVY OE
ueydro fabuo, kabwg xaroio tunuato Twv Thoiaiwy v exnpeaiovial kabolov amd v kivnon
v kamwoio, dAlo Thovov va. allalovv amdas Béon e uikpn aAloyn Tov TEPIEYOUEVOD TOVG.

00000 00000000020000C000000000C00000000000C003

(6,066 69 Vg g i

000000000000 0000000300000000000000000000000000

Intraframe compression
Every frame is encoded individually

000 000000000000000000000000000000000000000000

Qz _/ _/ - — — - J J

000000000000 00C200000000000000200020000000000000

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

7.2 EmneCepyooio Bivreo

H eneEepyacio Pivieo - o omoio £xel cuAANEOEl avaroywkd (7.y. S-Video, TV-in)  yneloka
(USB, Firewire) - yivetau pe tn ypnon KatdAAniov vikov kot Aoyicpikov. Metd t cOAANym,
Kodwkomoinon - cvumnieon kol amobnkevon evog Pivieo oe yneoxn Hopen uUmopesite va 1o
ENEEEPYAOTEITE KO VO, TO SOUOPPDOCETE GE KATAAANAT LOPOT Yo TN Yp1oN TTov mpoopileTal.

e dnuovpyia touviag (Video) amd gikovee, Pivteo kat Mo

®  QOKOTN), O10PECT EMAEYUEVOV TUNUATOV

o uetoPdoeig ko Qé

®  TPOcHNKN, APAipEST), OVTIKATAGTAOT), GLYYPOVIGUOG LOVGIKNG KO 0PN YNONG
e tithotl apync-télovg, Aeldvteg

®  EVOOUATOOT VITOTITA®V

o oiltpa

e amoOfkevon — petorpont Video o€ S10popeTIKONG LOPPOTLTTOVG aPYEIWV
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ApaoTypiotyreg

7+Movie Maker | *'| Wink

Dolro. Epyaoios A.4.3.M2,M3,M4 [loivuéoa-Video (oer. 49-55), I[1inpopopixn A’
Avkeiov, Hadoywyixé  Ivotitovto  Kompov  (2014)  (http://goo.gl/TT6Ave,
http://go0.gl/bpOhQO).

Oa dnuiovpynoeic ue v oudado. cov uio taavio (Video) yia ovuuetoyn  oe uobntiko
owywvioud (z.y. ue Géuo "Aéue OXI oro oyoliko expofiouc” n "Aopdieio oro
Awooixtvo”, 3-5 Aewrav, mov to uéyelog g dev Ba vmepPfoiver o, 60 MB xar to.
empenoueva format va eivai to. eéng: MP4, WMV, FLV, VOB, MOV, AVI, ASF).

Oa onuovpynoete uio. torvia (Video) yia aviptnon otnv 10tocerido tov ayoleion, e
OTOGTOOUATA Video /Kol paTOYPOPIODY OO GYOAIKI EKONAMTN.

Oa frvreookorioete kou Oa kavete Lovial amoomaouUATOV GOVEVTEDENG.

Oo avalnytioete T eivor (m.y. https://goo.gl/df61ln, http://goo.gl/jjwcOr) ko O
onuovpynoete éva. Stop motion video ovvovaloviag mpoypouuota emelepyoociog

O10VOOUOTIK®V KOL WHPLOYPOAPLKWDY YPOPIKDV, Hyov Kol fivteo.

Oa onuovpynoete éva tutorial (w)y. 00nyog ypnong tov mpoypouuatos Avidemux,
http://goo.gl/hLwXOv) ue =mpoypduuarea karaypapns o0ovys (wy. Wink,
http://goo.gl/ybkWhl)

Oa onuiovpynoete éva time lapse video oe mepifialiov Ubuntu ue yprion ypouunc
evtodav (r.y. https://goo.gl/oIBmC5)

FTnnnnninli

Windows Live- DebugMode

dNGNECIEVIC

— ;4’.—:’1‘ 1 BB

2
BY PINNACLE



http://goo.gl/TT6Ave
http://goo.gl/bpOhQO
https://goo.gl/df611n
http://goo.gl/jjwcOr
http://goo.gl/hLwXOv
http://goo.gl/ybkWhI
https://goo.gl/oIBmC5
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7.3  Kmowonmoinon — Aravopun — Amootoir] Pivreo

[MBavov va €xete axovoetl Tov 6po "'native™, o omoiog ypnopoToteital Yo Vo Teptypayet
TN HOPPY TOV 1) KAUEPH KATAYPAPEL Kot amodnkevel Ta ynelokd dedouéva. Mepikég popég
OuwGe, M "mpwrtoyevic” couricon dev elvormn PEATIOT, Yioti cuvO®G Ta dedopéva Eivar TEPACTIO
oe Héyehoc Yo vo HTOPEGEL O LTOAOYIOTNG Vo To. enelepyaotel, G€ TOYVLTINTEG TOL V.
eEaoparilovv ovuveyn pon. Q¢ ek tovTOV, B TPEMEL Vo LETATPOUTOVV 1] VO GUUTIEGTOVV CE
yopmAdotepo pulud dedopévav (bitrate). H cvouricon (kwdikonoinon) Pivreo eivorn dtadikocio
HETATPOTNG TOV YNnoakod Pivieo oe popen KatdAAnin yuw petadoorn 1 amodnkevon. To
acvopricsto "Raw" ynowoké Pivreo amaitei cuvnbwg Eva peyaro bitrate, (yia mapdderyua,
mepimov 216 MbIts yia 1 devtepotento aovumicotov fivreo Standard Definition) kot n cvopmieon
glvo amoapaitntn yio v amobiKevon Kol LETAG0GT TOV.

O pvOpog dedopévov (bitrate kmdikomompévov Pivreo) avapépeTal 6TV TOGOTNTO TOV
bit mov ypnowomolobvTol avd povade xpdvov avamapaymyng Pivieo petd T ocvumicon
(kwdkomoinon). Metpiétan og Kilobits 1 megabits ava devteporento (Kbps v Mbps) kot
emnpedlel to péyebog Tov apyeiov Kot v motdtnTa TOoL Pivteo. Me vymAdtepo bitrate, évog
GLYKEKPLUEVOC KOIKOTOMTHG vtootnpilel peyodlvtepo uéyebog miaiciov, vymidtepo pvouod
AVOTOPOYOYNS TANLGIOV, AyOTEPN Guumieon avd TAiclo, TeplocdTepa dedopéva MYOL 1
GLVOVAGHO OADV AVTAOV TOV YOPOKTNPIOTIKOV. TNV avtifetn nepintoon (neiowon tov bitrate),
éva 1] TEPLGGATEPQ OO TO YOPOKTNPIOTIKE TOV onpatog Pivteo Oa mpémel va vrofaductoiv.
Ko0dg opmg 1 tgqvoroyio kmdwkomoineng mpoympdey, ehattdverorto bitrate mov

OOLTEITOL YLO M0 OUYKEKPLPEVY] TOWOTNTO.

Video bitrates ( azé 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 MPEG1 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)

- 8to 15 Mbit/s typ — 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)

ApaoctypioTyteg:

o Me ovvepyaoio otV OUGIA GOV, ODGTE UiC TEPTYPAPT VIO TIG TOPOKGT® E1koves (Video
coding scenarios).
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TV display

TV receiveH Decode )—b D|

PC display

PC client HDecode }—/—’ D

—

Video source
LU0

Mobile display

Mobile ' I' | 'I l
client Decode

TV display

-

DVD player

Video coding scenarios, one-way

PC display

Camera

PC display

Video coding scenario, two-way

H ovpurieon evoc apyeiov yro peAhovtike| ypnon yiveton gite pe cuumieon 0€00UEVOV Ywpic
anmdAee (lossless data compression) eite pe cvumieon dedopévav pe andiewa (lossy data
compression). Y7mapyovv ToAAEC €QOPUOYEG TTOL OloTiBEvVTaL Yo T GLUTIEST JEBOUEVOV
Bivteo kot Myov Yo pHEAAOVTIKN ypNom. Zyedov Oha to Aoywouikd enefepyaciog Pivteo,
draBéTovv epyaleio cvpumieong mov EMTPETOLY TN OOKIUY o TowkiAiog amd codecs.

Owoyévero MPEG

MPEG-1 (1993): To mp®to mpdTLIO KMOIKOTOINONES Yo PIVIEOD CLYYPOVIGUEVO E
Nxo. Eixe otdyo vo kwdwomomcer Pivteo oto bitratetov CD (1.5 Mbps). Xapnin
molotTa ewovag kot Myov. H avdivon miouciov kabBopileton ota 352x240 (NTSC) 7y

352x288 (PAL) pixels pe puOud avavémong mtiaiciov and 24 £wg 30 fps.

MPEG-2 (1995): Xpnowomotgitor otV ynelokn tieopoon (Léypt mpdoeoTo) Kot To
DVD. H Baown avaivon miaiciov eivar 720x480 pixels (NTSC) 1} 720x576 pixels (PAL).
MPEG-4 (1998) a1 eméktaon Advanced Video Coding MPEG-4 AVC (H.264):

[ToAd evéhkto  TTPOTLO OV TPOGEPEPEL LYNAN TOOTNTA HE UEYAAN ocvumicon (idw

mowmMTe  6T0 o6  oyeddv  bit rate oe oxéon pe 1w  MPEG-2). Otav
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ypnowonoteital pe vynAod bitrate, Tapéyel e€apetiky mordtnTo (Yo wapdderypo Blu-ray disc).
2xedO1A0TNKE DGTE VO OMOTEAEGEL £VOL ATOOOTIKO GYNILO GUUTIEGNC Y10 EPOUPLOYEG ALodIKTOOV
(tnAedibokeyn, Pvteotniepomvia). Xpnowomoteital vpéms amd AladikTvakés TyEG pong
dedouévev (yro. mopaderyuo Vimeo, Youtube), Web hoyiopuxo (yia mopaoetyuo Adobe Flash
Player, Microsoft Silverlight) kot otnv ymeroxn tmiedpaocn vyning svkpivelag (HDTV).

High Efficiency Video Coding HEVC (H.265) (2013): Néo npdtumo coumieong Piveo.
Avomtoytnke pe otd)0 Vo TapEXEL GUUTIEST) SUTAAGLOG OMOTEAEGLATIKOTNTAG GE GXECN E TO
nponyovpevo tpoétumo H.264 / AVC. H amoteleopatikdtnta TG KOIKOTOINong EYKELTal 611
duvatodtTo vo Kodtkonomoet (encode) to Pivteo oto yaunAdtepo dvvarto bitrate, dSaTnpdVTOG
TOPAAAAL Eva OPICUEVO EMIMEDDO TTOOTNTOC. AV Kot 1 amOd00T TNG GLUTIECNS TOIKIAAEL
avaAOYa [LE TOV TOTO TOV TEPLEXOUEVOL Kot TV puBuicewv Tov kmdtkomomrty, to HEVC, givan
cuvnBwg g Béon va cvumiécet to Pivreo dVo Popéc o anotelespatikd and 1o AVC. Mmopel
va vrootnpiter 8K UHD (Ultra High Definition Television) kot avdAvon mioiciov péxpt
7680x4320 pixels. Amotehel £va amodoTIKO GO GUUTIESNG Yo POT] OESOUEVAOV LYNANG
nmowdtntag PBivieo (streaming high-quality video) kot o 0dnyncel otV TOPOYN TEPIEXOUEVOD
4K yw tig véeg Ultra HD 006vec,.

H.265/HEVC H.264/AVC
Ovopoocia MPEG-H, HEVC, Part 2 MPEG-4 Part 10, AVC
Hpepopnvia 2013 2003
E&éMEn Aédoyog tov H.264/AVC Arddoyoc tov MPEG-2 Part
Beltidosig 40-50% peioon tov bitrate ce 40-50% peiowom tov bitrate

oyxéon pe to H.264, Statpovtog | og oxéon pe 1o MPEG-2 Part
v 1010 TovTN T

Yrootpién péxpt 8K | Nou Oyt Yrootpiler péypr 4K
Yrootpién péypr300 | Nou Oyt. Ymoompiler péypt 60
fps fps

74  Metaooon Pivreo oto AwedikTvO

O 6pog morvpestkn pon| (streaming media) oto Atadiktvo apopd G o por TAKET®V SIKTOOL
OV TEPLEYOVV TOAVEGIKE dedopéva, dnAadn Pivteo N/kat xo. H molvpeoikn pon mpoépyeton
and évo eEumnpeTn T pETAd00MG podv (Media streaming server) kot katevdvveTan Tpog Eva
TEMKO ¥pNotn 0 omoiog AauPdvel GuveEXDS Kol avVATOPAYEl GTOV TOTIKO TOV VTOAOYLOTH
TOAVPECIKO TepleOnevo. O ypnotng omouteiton vo €YEl EYKATECTNUEVO £VO. AOYIGHIKO
avorapaymyng pong (plugin oto npdypappo Ao ynong oto Atadiktvo 1 avtdvouro AOYIGHIKO)
HE TO 0010 GLVOEETAL LE TOV EELMNPETNTN.

Ot teyvoloyieg podV YPNGLOTOIOVVTOL Y1 TV 0KPOOCT) PAOLOPDOVOL KAl TNV TOPOKOA0VON o

mAedpaons pécw Atadiktoov (IPTV), v avopetddoorn ekdniodcemv, Kabdg Kot Yo v
napakorovdnon Pivteo katoémy artioemg (video on-demand).

Pon xota amaitnon (On demand Streaming): O teAikog ypnotng Oyt novo emAéyel oA
aKOVEL 1] PAETEL TO TTEPIEXOLEVO —TTOV £V ATOONKEVIEVO GTOV EELANPETNTN - OTOTESTOTE TO
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{nmoet (on demand). EmumAéov, pmopei vo. Toydoet Tn HETAS00T KOl VO, GUVEXIGEL apydTEPQ,
VO TPOYWPNOEL 1) VO EMOTPEYEL GE GALO ONUEIO TOV TEPLEYOUEVOU.

Zovtovi petddoon podv (Live Streaming): Metdadoon 6€ TpoyUatiko ¥pOvo YEYOVOT®V GTO
AwdikTvo pe v popen TOALUESTKNG pons. H pon| mpoépyetat amd éva cvoTnpa Tapaymyfs
POAV, TO 01010 LETASIOEL TN POT GTOV EELANPETNTY], O OTOIOG KOl OVOLETASIOEL TN POT| GTOVG
teMKovg ypnotes. To ocvomqua mopaymyng powv avoropupdver tn wyneomoinon twv
avaAoYIK@V onudtov Bivieo kol Myov Otov ot Tnyés eival avaAoyikég, TNV K®OWKOTOInom
(ovumieon) tov Pivteo Kot MOV G€ KATAAANAN LOpPT Yo peTtdooon Tave and 10 Aldiktvo
KoL TEAOG TN UETAOO0GT TV POV GTOV £EVTNPETNTH UETAOOGNC.

Capture Encode Stream

Live Streaming

ApaotypiotTyreg
o Qo onuovpynoeig évav Server uéow tov VLC, wote ddor o1 vmoloyiotég tov tomikod

OIKTDOD TOV EPYaTTHPIOL B UTOPOvY VoL GLVIEDODY KO VO OVOTOPAYOLY THY TOAVUETIKN
pon. (https://goo.gl/MFGZ1P)

e Live Stream with Google Hangouts On Air/YouTube: Ga dnuiovpynoeic ue v taln
oov éva kovail oto Youtube xai Qo 10 ovVOEoETE LUE TO AVTIOTOLYO TPOYIL 1 TeEAlda aTO
Google+. Xt ovvéyeio ue o Hangouts Zovrava, Go ustodwoete {oviove. oo{tnoeis
ko wopaotacels ) Oa emelepyooteite kai Bo diopoipaoete Eva ovTiypapo e UeETAIOoHG.

Epwrtijoeig
1. Amd 1t e&optdral 1 TotdTNTA TOL YNELoKoL PBivteo;
T etvan to péyeBog Tov mAaisiov o €va Pivteo;
T etvan n popeny RAW;
IMarti avantoydnke 10 TpodTLIO Gvumicong Pivieo HEVC (H.265);
Amd mov mpoépyetan pio ToAvpesikn por| (Pivteo) yia v mapakoiovdnor evog
TOO0GPAPIKOL ay®dVa 6TO AadiKTLO;

o~ 0D

[90]


https://goo.gl/MFGZ1P
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Ileprfparirovra Ewkovikng
ko Eravinuévng
IpaypatikoTnrog
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8. Mepipdriovro Ewcovikng ko Eravénuévng lpaypotikétnrog

21001
Metd v peAétn tov kepaiaiov Oa gloat avog/n va:
v GUYKPIVEIC TNV EIKOVIKA UE TNV EXOVENUEV TPAYUATIKOTNTA

V' ouvdéeoon og Evav £TOLUO EIKOVIKO KOGUO Kol SIOLUOPPAOVELS TOV EIKOVIKO TOV
Yopoktipo (avatar)

v’ mhonyeioat, vo, oAMANAETISPAC pe avTIKEIPEVO KO ETKOWVWVELC pe GAAOVE XpHoTES

v g106ye1g 6TOV EIKOVIKO KOG AVTIKEIPEVA 1OV £XELg dnpovpyfoet pe 3D oyedlootikd
TpOYpAapLLOTO

Baowi] opolroyia: swovikn mpaypotikoémra (virtual reality), avatar, yopwn eufodion
(spatial immersion), aAAnAeniopaon (interaction), emowénuévn mpoyuatikdotnto (augmented
reality)

Ewayoyn: Zmyv evomta avt yivetat (o TpdTn TPOocTadeior TposEYYIoNg Kot ETAPNG LE
TIG €VVOLEG KOl TO AOYIGHIKG TG EIKOVIKNG Kol TNG EMOVENUEVIG TPAYHOTIKOTNTOS KOl TOV
SLVATOTHTMV OV TPOGPEPOLYV O1 AVTIGTOLYES TEXVOAOYiEG OE ToKIAlD TTEdimV.

H ynowxkn texvoroyla g €KOVIKNG Tpaypatikdtrag divel T duvatdtnta TG EVEPYNS
GUULETOYT TOL EUTAEKOUEVOV YPNOTI GE £VAL «ToyVidow d1ddpaong kot epPvbiong peta&d tov
QLGIKOD KOl TOV EIKOVIKOV KOGHOV. Ot 1eXvoAOYieC aVTEG EPELVOVTIL OO TO EMICTNHOVIKO
nedio g AAAnAeniopaong AvBpomov kot H/Y.

Amo ™ pio whevpd Exovpe T0 ELOKO (TPAYUATIKO) TEPPAALOV, TO OTOil0 amoTeAEiTOL
OTOKAEIGTIKA 0o POy LATIKE avTikeipeva (Ta onmoio PAEToLpE axkove, acBAVOLAGTE ...) Kot
nopdAAnAc amd TV GAAN TAeLpd OTL VILApYEL péca amd Kamolo mapdbvpo g 086vng. 1o
EVOLAUEGO TV SO0 TAELPAOV PpioKeTar Kot 1 ELOVENUEVT] TPAYLATIKOTNTA, T) OTTOT0, OLPOPEL TNV
VEPBEST] YMEPLOKOV GTOYEIV (T.Y. TANPOEOPLDV, TPIGOUCTOTOV AVATOPACTAGE®Y, K.4.)
TOV® 6TO TPAYHATIKO TEPPAALOV. AnAadn) Exovpe (o TPOPOAT] TOL TPAYUATIKOD KOGUOL TOV
«emavéavetay pe ewkovikd mepleyduevo. Téhog, otnv mepimtwon &vog, mepPAiiovtog
EIKOVIKNG TPOYUOTIKOTNTOG a0 TNV GAAN TAevpd, OAa €lval GE YnOloK) HOPON Kol OEV
TEPLOUPEVEL KOVEVO GTOLYEIO TOL PLGIKOV KOGLOV.

Ymv EAAGSa Té€T01EG £QOpLOYES XPNOLOTOIOVVTOL NON EKTOG ald AOYOLG O1aoKEDAUONG OE
EQOPLOYES Y10 LOVCELX K. L.
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8.1 Xvomporta Ewovikig [Ipaypatikétnroc- Eravinpévn npaypatikétnra

H ewovikn mpaypatikdétra (virtual reality) eivor m ymotoxy
OVOTOPAGTOO evog PO TATOV OAANAETIOPACTIKOD
TEPPAAALOVTOC GTOV VITOAOYIGTI) GTO OTOI0 O YPNOTNG LE TN LOPON
eVOg €1KoviKoy yapoktipo (avatar) pumopel va "eppubicbel” won
mhonynOei.

Extog and ™ (yopwn) eufvdion oto mepifdriov (spatial
immersion), Tov dnNuovPYEL 6TO YPNoTN TV aicOnon ot PpiokeTon
OVTOTPOCAHONOS GTOV  TPIOOACTOTO  EIKOVIKO YMOPO KOl TNV
aAnAenidpacn (interaction), TOV VTOSNAMVEL OTL TO., OVTIKEILEVQ

TOV EIKOVIKOV KOGLLOL aVTIOPOVV OTIG EVEPYEIEC TOL YPNOTT KO UTOPEL VoL EXOVV ETLOPOAOT TAV®D
TOV, T EKOVIKN TPOYLOTIKOTNTO €YEL (o Tpitn PaciKny wTLYN: TN QOvVTacia, ONAadn v
KOvOTNTAL TOV avOpOTIVOL HVAAOD Vo GUVOETEL VONTIKEG EIKOVEG KOTOOTAGEMY OV OEV
VEICTAVTOL TNV TPAYUOTIKOTNTA, OAAE ek@pdlovv cuyKekpluéveg emBupieg 1| 6TOYOVS TOV
VTTOKEUEVOV.

O ypnog €xetl v yevdaicHnon otL cuppetéyel otov mepPdrrov avti va sivor eEmtepiicodg
TapoTNPNTHG TOV TEPPAALOVTOG avTov. To epiBdiiov umopel va givatl 11 Tpocopoimon evog
TPAYUOTIKOD KOGUOVL 1 €VOG (QOVIOOTIKOG YMPOG GTO OMOi0 0 ¥pNoTng Pldvel Tic TPELS
dwotdoelg (byog, mAdtog Kot BaOog) evd emmAéov VIAPYEL Kol EMKOWVOVIOL PE MO GE
TPAYLATIKO YPpOVO HETAED TV XPNOTOV.

H emovénuévn mpaypoatikomto (Augmented Reality)
enupénet v "Covtav)y" omewkdvion  evOg  QLUGIKOD
TePPAAAOVTOC TOL OmOiov OUMG M TPAYUATIKOTNTO £ivon
"gumlovtiopévn" pe TNV TPOoPoAn} TANPOEOPIOV 1M Kol
EIKOVIKMOV TPOCAOTMV.

H teyvoloyia avtn ypnoponomOnke Tpdtn popd o Kivnta
ALQOVE OOV 0 GLVOLOAGUOG TNG KAUEPOS HE TO GUGTNUO
GPS emupénovv v mpoPoArn emmAéov KeWEvov, €KOVOG,
Nyov Kot video yw ™ GLYKEKPUEVN YE@YPAPIK BEom mov

Bpioketat o xpnone.
[Mopdiinio avortdcoovTal Kot vEa 101 VAIKOL Yo TNV
. X VTOGTNPIEN AVTNG TNG TEXVOAOYIOG LE TTO YOPAKTNPIOTIKO
/" t0 Google Glass. To Google Glass &yer ™ popen &vog
z‘—“ » A Cevyovg yvoAdv Kol QOPLETOL OTO KEPOAL Avti yu

YOAAVOUG Pakovg dtafétet pia 006vn 610 Vyog Tov 0100

pHotod Kot TPOoOEPEL  dUVATOTNTEG  EMAVENUEVNG
TPOYLOTIKOTNTOG,

8.2 Xdvdéeon ko whofynon oc multi-user gikoviko mweprpaiiov

IMa 11g vanpeoieg avtéc Exet avamtuyBel KOTAAANAO AOYIGIKO, Yio dMHOVPYio EIKOVIKOV
KOGU®V Kol GUVOEST) KOl TAOTYNOT) GE OVTOVG.
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Evoewktikd avagépovue o Second Life ®¢ éva avTITPOCORTELTIKO OEIYIOL EUTOPIKOD
Aoyiopkov Kot to OpenSim mg £va avTimpoo®TELTIKO deiypa EAEVOEPOV OVOIKTOV AOYIGLUKOV.

Ta Aoylopukd avtd TpocPEPoLV €vo SLOOIKTVAKO TPIGOAGTOTO TOAVYPNOTIKO EKOVIKO
nepipdAdlov (Multi-user Virtual Environment, MUVE), oto omoio avatars (g1Kovikég
AVOTOPUCTAGES TOV TAIKTOV) OAANAETIOPOVLY HECH emKovaviag, uddnong, e&epedvnong,
TOLYVIOL0V Kol EUTOPIKAOV Opaotnplottev. To mepifailov avtd dnovpyeitan ko eEeMooeTon
OTOKAEIGTIKA ammd TOVG Ypnotec. Kdbe popd mov pmaiver £vog maiktng umopel va o€l OTL TO
mePIPAAlov Exel aAAGEEL N VEQ LEPT), QVTIKEIPEVA Kal AVOpOTOL VITAPYOLV EKEL TOL TPV dEV
VT PYOLV.

Epwrtijoeig
1. Tleprypbyte TPEIS GLVIGTMOGES TNG EIKOVIKNG TPAY LOTIKOTNTAG.
2. Tlow givon ) Stapopd TG EXOVENUEVNC OO TNV EIKOVIKN TPOYUATIKOTNTO,;
3. Avogépete amd £vo ToPAOELY L0 EQAPLLOYTG TNG EKOVIKNG KO TNG ETOVENUEVIG
TPOLYUATIKOTNTOG.
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http://goo.gl/zVVcAe
https://goo.gl/Spjtpe
http://goo.gl/nisvQY
https://goo.gl/KWWMpT
https://goo.gl/VOd6zq
http://goo.gl/qt3QHI
http://goo.gl/Om5N7N
http://goo.gl/By2QnL
https://upload.wikimedia.org/wikipedia/commons/9/9d/ComputerMemoryHierarchy.png

B-EITAA BAXIKA GEMATA ITAHPO®OPIKHX

[Tapovoioon: Ewovikn Ipoaypoatikétnra, Tuquo Pnowkov Xvotmudtov, [oav.
Iewpond (2005) (http://goo.gl/DQEUBF)

[Mopovoiaon: Virtual Words-Mw  Woyoxowoviky &  Teyxvikn mpocéyyion,
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9. Tpoo1aoTAOTI| EKTVTMG KOl 6APOCT)

X16y)01
Metd v peAétn tov kepaiaiov Oa icot tkavog/m va:

v avayvopilelg 0t N Tpiodidotatn ektdmmon eivar 1 dtadikoscio wov
LETOTPEMEL TPLGOIACTOTO LOVTEAN GE TPOLYLOTIKA OVTIKEIHEVL

v avaeépelg topueic mov epoapudletar n texvoroyio tov 3D ektundoemv

Baoua oporoyia: tpiodidotarn eKTOT®ON, TPIdIAGTATN AAEEVOT), EKTVTTOTEG EVATOBESTG
VNG, EKTUTTOTEG AMBOYpOiog

Ewayoyn: H avdykn vo kotackevaotobv aviikeipevo mov €govv viomombel apyikd amd
OXEOIOOTIKA  TPOYPAUUOTE,  IKOVOTOIDVTOG GUYKEKPIUEVEG Kol OLVNO®MG  aVoTNPEG
TPOJAYPOUPES ONUOVPYNOE TIG TEYVOAOYIES TOV EMTPETOVV TPIGOLAGTAT EKTUTMOT).

Amd v GAAN TAevpd, avTikeileva TOV TPAyHaTKOD KOGLOL Yperaletor vo petapepfov
oTOV YNELoKd OOTE Vo LeAeTNOOVVY, Vo EMOKEVAGTOOV Kol GLYVA va dtacwbovv (m.y. otav
TPOKELTAL Y10, £PY0. TOMTIOTIKNG KANPOVOUdS). Avtd emtuyydvetal pe v tpiodidototn
oOpwoN.

Xmv evomra avt Ba yvopicete eEeAiEelc og oTO TOV TOUEN TOGO MG TPOG TO VAIKO OGO
Kol G TPOG TO0 AoYIoUIKO. Ot teyvoroyieg avtég £xovv NOM apyicel vo £XOVV CNUOVTIKEG
EPAPLOYES GE TOUEIG OGS 0 Propnyovikdg oYeSUGLOG, 1| 0OOVTIOTPIKY], | AEPOSLOGTN KT KOl
1N ekmaidogvon).

9.1 Tpwdaotatn Extonoon ko Xapwon

3A Extimtmon

[Tépav ™G avtiypapng TV OEO0UEVOV TPLOIACTUTNG
ymoetlomoinong o€ 01dpopa amodnNKeLTIKA HEGH, VTTAPYEL M
duvaTOTNTO VO ONLLOVPYTIGOVUE LLE AVTE PLGIKA AVTLYPOPQ
TOL YNPromomuévov BEpatoc. Avtd elvarl eQkTd KAVOVTaG
YPNOT GLGKELMV TPICOLAGTATNG EKTOTWONG, Ol OTOIEG Elvart
KOVEG Vo HETOTPEYOLY €va YNOLOKO HOVIEAO TPLOV
JOTACEMV GE VO TPAYUOTIKO /0mTO OVTIKEILEVO amd
SAPOPa LAIKA.

H tpiodidotatn ektommon elvar por epappoyn n omoio
yalel amd ™ Popnyovikn KoTaoKeLT TPOTOTLI®V UNYOVOLOYIKAOV TPoIdVT®V, Tov givat
oxedlopuéVe. €57 OAOKANPOL ©€ MAEKTPOVIKOVS VTOAOYIOTEG. MECH TOV  GLOKELOV
TPLOOIACTATNG EKTOTMOG, YIVETAL EPIKTN 1] KATACKEVT] AEITOVPYIKADV TPOTOTVTMOV, TOV OTOIWMV
N HOPPN SLOPEPEL EAGYIOTO OO OVTY| TWV GYESWV.

Ta S100éc1pa €101 TPLOSACTATOV EKTVTOTOV YWPILovVTal G€ dVO PEYAAES KOTIYOPIES: TOVG
EKTUTTOTES €vVOTOBESNG VANG Kot Toug ekTumTég AlBoypapioc. H vAomoinon tov dquiwmv


http://epal-b-basic-info-issues.wikispaces.com/1.9+%CE%A4%CF%81%CE%B9%CF%83%CE%B4%CE%B9%CE%AC%CF%83%CF%84%CE%B1%CF%84%CE%B7+%CE%95%CE%BA%CF%84%CF%8D%CF%80%CF%89%CF%83%CE%B7+%CE%BA%CE%B1%CE%B9+%CE%A3%CE%AC%CF%81%CF%89%CF%83%CE%B7
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dedopévov gtvor ek pe 000 TEAEIMG SLOPOPETIKEG HLEBOJOVG, TNV TPIOOLACTATN EKTUIMON
Kot TV Tprodtdotatn AdEevon. H dapopomoinon peta&d avtdv towv dvo pedddmv viomoinong
gyKelror otov TpOmo pe Tov omoio Snpovpyeital 10 VAIKO avtiypopo T®V TPIodldoTaTmV
dedopéEVmV, Aol KATA TV TPIEOLICTTY EKTOTOGCT TO LOVTEAO YTileTOL amd TO UNOEV GE TOAAY
OTPOUOTO TO VO TAV® amtd TO GALO, EVO KATA TNV TpLodtdotatn AdEevon To povtédo Aaevetol
KUPLOAEKTIKA GTO TPMTOYEVEG VAIKO.

3A Xapomon

Tp1od106TATOC GOPMTNG €IVl OMOLNONTOTE GLGKELY] UTOPEL VO GLAAEEEL TPIOOLAGTATEG
GUVTETAYUEVEG OO il OEOOUEVN TEPLOYN TAV® GTNV EMPAVELN EVOG OVTIKELEVOV, 1| OTTOl0L
TN PEl TO TOPAKATO YOPOUKTNPICTIKA:

3D App 3D Print Pipeline 3D Printer

Part to 3MF
Conversion

R i

Textures

Ticket

w
<

Part

o AxoAovOei pia avtopatomomuévn dtadtkacio Tov Paciletol o€ KATO0 TPATLTO.

o Ilpaypatomotet derypatonyio vyniod pLOUOL (exaTOVTAdES N YIAMAdES onueia
avé OEVLTEPOLETTO)

o  Emrtoydvel  dwodikacio, OOTE Vo TPAYILATOTOLEITAL GE TPAYLLATIKO (GYEOV)
YPOVO

e Avvartol vo Slokpivel Yp®UATIKE TANPOQOpia TG EKACTOTE ETPAVELNS GE
GLUVOLAGUO LLE TNV TPLOIACTOTN YEOUETPIO TNG

H omovpyia motdv 1piodidotat®my avamaposTiIGEDY TOL OTOTEAOVVTOL OO OKAVOVICTES
empdveleg amoitel cuvnBwg moAD ypdvo kot gpyacio. H tpiodidotatn cdpwon eivor €va
ONUAVTIKO VEO €PYAAELD Y10 TNV TEKUNPIWGCT OVTIKELLEVOV KO T1) LETOPOPA TOVS GTOV YNPLOKO
KOGO.

Ot p160146TATOl GOPMOTES AMOITOVV EPUPUOYEG LETPNOEMY OVAOUOA®Y EMPAVELDV. AV
aKoAoVONGEL TPIGOIAGTOTY EKTUTMOGCT, OEV EMOPKEL HOVO 1 CpIYNG GLAAOYYT] OEOOUEVOV.
Meydin tpocoyn mpénet va dobel ko otnv peténeita eneEepyasio T@v dedopévov. O ypdvog
OV OTOLTEITON Y10l TN ONOVPYia EVOS VYNANG TGTOTNTOG TPIOIAGTATOV LOVTEAOL Elval TOAD
UEYAAVTEPOG OO TOV YPOVO GAPWOCTNC.



B-EITAA BAXIKA GEMATA ITAHPO®OPIKHX

Epwtiocig

. Avaépete mopadeiypota ypnons Tpoidvimv TpIedldoTaTng EKTOTWOONG.
. ZE& TL OPEPEL 1] TEYVIKT TNG TPIOOLACTATNG EKTOTMOOTNG OO TNV TPIGOLAGTOTN

AaEgvon;
[Toteg Aettovpyieg ektelel 0 TPIGIAGTATOS GOPOTNGS;

ApacTypiotytes

1.

Me v ouddo. cov Oa epevvijoete ato Aadixtvo (w.y. http://goo.ql/gpedVZ,
http://g00.gl/gDG6Q2, https://goo.gl/ut9h9D, http://goo.gl/061J1J,
http://goo.gl/v5NxKe, http://goo.gl/Fv49h0) kai Oa cvvbéoete ovvroues mapovaidoels
OYETIKES UE TO TS d0vAEDOVY 01 3D eKTOTWTES.

Oa oyedidoete ovtikeyeva yio 3D extomwaon e online spopuoyés: (m.y.
http://www.3dtin.com, https://www.tinkercad.com, http://stephaneginier.com)

ITHI'EX- YAIKO I'lA EINNIAEON MEAETH

>

>

YV V VY VYV VY

Y

DIGITECH-III: http://www.ipet.gr/digitech2
INFOGRAPHIC: How 3D Printing Works (2012) (http://goo.gl/gpedVZ)

And v Khaoown oty Tpiodidotatn Extonoon: Apyég kot Eeappoyég, Epguvntikn
Epyasio padntov tov 1ov [Ipdtunov Iepapatikod 'EA Ogo/vikng (2013)
(http://go0.gl/gDG6Q?2)

3D printing, Wikipedia (https://goo.gl/ut9h9D)

Infographic: The History of 3D Printing (2013) (http://goo.gl/061J1J)

What is 3D printing? (http://goo.gl/v5NxKe)

Epappoyéc 3D printing (http:/goo.gl/OYJbCD)

To maperBov, to mapodv kot to perrov tov 3D printing (apOpo, 2012)
(http://goo.gl/5qQwcz )

Epyaoctpro: Tpiodidoton ektdnmon, Tdpopa Evyevidov (http://goo.gl/tRE1Iw)

How-To Videos for Cube 3D Printer (http://goo.gl/Fv49h0)
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YAko YmoAroyioTtOV: 0710
TO LOKPOKOGUO GTO
ULIKPOKOGLLO
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10. YAMk6 YTOAOYIO0T®OV: 07T6 TO HOKPOKOGHO GTO HIKPOKOGILO

X16y)01

Metd v perétn tov kepaiaiov Ba gioot tkavog/m va:

v amapiBueic Tic Pacikéc povadeg evog YroloyioTikod ZueThHIOTOS
TEPLYPAPELS TOV TPOTO JLOYEIPIONG TNG TANPOPOPIOG GE £Va VTOAOYICTIKO GVGTI O
poodopilelg Tovg Pactkovg oTadods oty e£EMEN TOL VAIKOV TOV VTOAOYIGTY,
ovoyetilelg v e€EMEN Tov YAIKOL pe TV e£EMEN TV POCIKOV SOMUK®OV GTOLYEIDV
TOV KUKAOUATOV

AN

avayvopilelg mm xpnon AoyIK®V TEAESTOV otV Kanuepvr {on
TEPLYPAPELS TOV TPOTO EKTEAEOTG AOYIKDOV TPAEEWDV

amopOpeis Kot va Teptypdeelg T1g 1010tnTES TG AAyePpag Boole
oLVOLALEL TOVG AOYIKOVG TEAEGTEG LLE TIG AEITOVPYIEG TV TLADV

ANENENENEN

avayvopilelg Tig Aoyikég moleg g factkd dopkd atoryeio oe KABe vITOAOYIoTIKO
GLOTN O

<

SLKPIVELG TOVG JAPOPETIKOVS THTOVS AOYIKAOV TUAMV OO TN CYNILOTIKN
aVOTOPAGTAGY] TOVG

oxedALELS AOYIKEG TOAES

v meptypdoeig ) Asttovpyia TV PactkdV TUAGV 2 £1608®mV COUTANPDVOVTOG TIVUKOL
aAnOelag

<

Baown opoioyia: Kevipikr] Movéoa, Kevipikn Mviun, Awddpopor, Aoywég Tlpotdoer,
Aoywég Tpaeig, Alyeppa Boole

Ewayoyn:

Mmnopei to YAKO TV YTOAOYIGTAOV LG VO TTPOYLOTOTOLEL TOYVTOTA EKTANKTIKE GUVOETES
epyociec oe SAPOPES HOPPES OEOOUEVOV KOl TO KUKADUOTO OO To, Omoio amoteAeital va
TOPOVCIALoVY EAPETIKN TOAVTAOKOTNTO, GTNV TPAYLATIKOTNTA OU®G OA0 EEKIVOVV OPKETA
amAd.

Mikpookomikd MAEKTPOVIKA oTotyelo cLVOLALOVTOL Y10 VO VAOTOMGOLY GTOLYELDON
KUKAGUOTO TOL KobEva Kavel o oA Tpaén oe eninedo bit. 'Etol, n enelepyoocia kabe idovg
dedoUEVDV (KEWEVOL, EIKOVOGS, YOV, BIVTED) TOV V1ot TOV VTOAOYIOTN €V ival Tapd GEPES Amd
0 ko 1, Baciletor omn Aettovpyio T@V NAEKTPOVIKOV oToLyEiwV oL B0 peAeTiGOLUE GTNV
evomta avt. Epyoielo yio ™ perétn avt eivoar évag moAd omovdoiog KAASOG TV
HaONUOTIK®VY, N OLOOIKT AOYIKY], TOL OTTMC O SAMIGTOCOVLE, LG vl 1101 TOAD YVOOTN!
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10.1 Aop1n vAOAOYIOTAOV KOl OLOKIVI|GT TN|S TANPOPOPLOS

Boowéc povadeg vAKoy Tov VTOAOYIGTH OV GLVOEoVTOL HETASD TOVG Kol kKobepio
exteAel SlopopeTikn Asttovpyia etvat:

Movddeg Eioddov: ypnoyromotovvtal yio vo, emkotveovel o H/Y pe to eEmtepikd mepipdiiov
MoTe vo OyeTon OgdopEva ylo emeepyocio OAAG Kol TPOYPAUUOTO TOV KATELHVVOLV TNV
eneEepyacia avTy.

Kevtpwn 1 Kvpio Mviun (KM / Main Memory): ekel amoOnkedetovtal mpocwptvé (Lviun

RAM) a) to mpdypouua détav Ppicketal oe kKatdotaon ektédeong, Bf)to obvoro N HEPOG TV
OedOUEVMV IOV YPNOLOTOIOVVTOL KATO TNV EKTEAECT TOV TPOYPAUUATOS KOOMG Kot y) To
amoteléopata g eneéepyacioc. Mépog tng Kevipikng Mviung Osmpeitat kot n poéviun, povo
v avayvoon, pviun ROM. TlaAdtepa o apyikds KMOKOS Tov eKTEAETOL Katd TV £vapén
g Aettovpyiog Tov vroroyiot) (BIOS) tav amobnkevpévog oty tomiky] pviun ROM aAdd
N avaykn yw evnuepmaoels Tov BIOS 0dnynoe oty amobnkevon tov og flash/ EEPROM, pviun
OV €YEL OLVATOTNTEG EMOVATPOYPOLLLUATIGHLOD.

Kevtpik) Movéda Emefepyaciog (KME / Central Processing Unit — CPU 7
pkpoemeEepyaotng/ MICroprocessor): eme&epyaletor dedopéva cOUPOVA UE TO TPOYPOLLLLOL
mov vapyel otnv Kevrpikr] Mvrun, eréyyet ) pon tov dedopévav amd kot tpog tnv Kevipikn
N BonOntkn pvnun, etédver anotedéopato ot povada e£660v.

Movéddeg EE6S0V: mapovcstdalovy eVIIAUEGH OEOOUEVO 1) OTOTEAEGLLOTA GE LOPPT| TTOL EYEL
eMAEEEL 0 ¥PNOTNG N EAEYYOLV TIC AEITOVPYIEC TOAVTAOK®V UNYOVILATOV.

BonOntwn Mviun 1 Tepupeperakr) Mviun: ) dwyepiletar o xpnomg yo pokpdypovi
amofnKevon SESOUEVOV KOl TPOYPOUUATOV

H @opd pong dedopévav/minpopopiog LeTaEd TV povadwv evog H/Y eatveton mapaxkdto:

iiEPEIAKH

ENEZEPTAETHZ
C.PU,

L |

KENTPIKH MNHMH

Ot povadeg tov H/Y emkowvovoiv pécm dtadpoumy (buses) ot omoiot TePEYOVV YPOUUES
EAEYYOL Kol YPOUUES OEOOUEVMV.

Awadpopog dedopévaov: petapépel and v KM omv KME, o) 11 mpog extédeon evtorég
TOV TTPOYPALLATOS, B) Ta dedopéva amd v KM npoc tnv KME yia ene&epyacio aAld kol oTtnyv

avtioTpon KatevHlvvon, yio amobrKevon.


https://el.wikipedia.org/wiki/%CE%9A%CF%8E%CE%B4%CE%B9%CE%BA%CE%B1%CF%82_%28%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%AD%CF%82%29
https://el.wikipedia.org/wiki/ROM_%28%CE%BC%CE%BD%CE%AE%CE%BC%CE%B7%29
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Auddpouog 01evhiveemv: HETAPEPEL Omd TNV

Aiadpopog dedopevwy (data bus)

KME mpog v KM ototyeio yuo ™ d1evbvvon . ’ ‘ I
LWﬁPmQ 6mov Oa, ’Y{VSI (XV("’YV(DG“ ﬁ OmoeﬁKSUCm Aladpopoc dieuBuvoewv (address bus)

JESOUEVDV.
Auddpopog eréyyov: petapépet amd v KME o MONAAES
, , EIZ0AQY ESOAOY
npoc v KM onuo mov oyertiCetan pe v
evépyeta Tov Ba yivel ota dedopéva (avayvoon M l l l l
, A1a3popoc eAEYXOU
EYYpaQH).

DYAAO EPTAXIAY: ®F 2.1.1 BAXIKA MEPH HY (http://goo.gl/kgYtoH)

10.2 Xovropn Iotopio tov HiekTtpovikav Ynoroyiotdv

A) H ITPOIXTOPIA : avogépetal Gg VTOAOYIGTIKG EPYOAEIN KO GUGKEVEG TOV KATG KOLPOVG
YAPNOLOTOINGE 0 AVOPMTOC Y10 VO TOV SLIELVKOAVVOVY GTOVS VITOAOYIGLOVG TOL TPV OO TNV
EULPAVIOT TOV TPAOTOV VTOAOYIOTY, ToL Eniac, to 1947.

1) O ABoxoc Ap@untipo: H mpdtn vwoAoyloTIKY unyovi mov
KOTAGKELOGE 0 AVOpwTOg Kot ypnooromnke tpv amd 1o 4.000
7.X. oV Ko1Add0 TG MecOmMOTANI0G KOl GTN GNUEPIVI TOL LOPPY
70 2.600 m.X. and tovg Kwvélovg. 'Exet xdvtpeg o€ d00 TUqHOTO LE
Tég avtiotoya 1, 10, 100, 1000 ko 5, 50, 500, 5000. Mmopet va.
KAvel Kot TG T€60ep1g apliunTikég mpdelg kot Kémolog mov gival
e€OKEIMUEVOC e TN XPNOoM TOL pmopel vo Kével mOAD ypryopa
VTOAOYIGHOVC.

2) O Yroloyiotic TV AvtikvOnpov: Bpébnie 1o 1900 kovtd oto
OL®VLHO VNGl amd GEOVYYUPAdES Kol &lval Yv®OTOG KOl GOV
«Aotpordfog twv Aviikudnpwvy. Ot actpordfol nTov dpyava Tov
YPNOOTOMONKAV GTNV 0Py OLOTNTA Y10 OGTPOVOIKES TOPOTIPY|CELG.
Amotedeitor amd TOAAOVS 080vIMTONS TPOYOVS KOl £XEL KIVIOEL TO
evolapépov Ayyhov kupimg emomuovov. Eyxyovv ypoetel moAiég
LEAETEG Y10 TOV TPOTO KATAGKELNG Kot AetTovpyiag Tov. Oswpeital cov
éva 100G «0py0iov VITOAOYITTN Y.

3) H Mnyevi tov Pascal: Tnv katackevace to 1642 o niikio 19

ETOV Yy vo fondncel tov moTéPA TOL TOL NTAV POPoElTPlKTOpas. H unyavny tov, mov
ovopdomnke «llacyarivay, ékave mpocOécels kat apaipéoelg pe cvotiuata ypavaliov. Htav
N TPAOTN 0OPOICTIKN UNYOVY] KO ITOPOVCE VO KAVEL AV TOLOTY LETOPOPE OTIG OEKADES.

4) H Mnyavi tov Leibniz: TeAeiomoinoe ) unyavn tov Pascal 1o 1674 yio va umopel va
KAVEL TOAAATAOGLOG OGS Kol S1OPECELS.



https://drive.google.com/open?id=0Bw--xtY3USYmSTYwSG95T1FEWG8
http://goo.gl/kgYtoH
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5) H Mnyavn tov Jacquard: Tnv xatackevooce to 1820 ot
APNOLOTO0V0E SdTPNTEG KOPTEAEG Yo VO Uopel v vpaivel
avtopata ddpopa vedouata. AAAGlovtog Tic Béoelg ddtpnong
TV deAtiov, dnpovpyodoe véa oxédia oto veacua. To dertio,
OMAaoT, amodnkeve TANPoPopieC.

6) H Mnyovn Tov Babbage : O Babbage ntav Madnuotikog oto
Cambridge tg AyyAiog kot Katackebooe 1o 1812 ) dapopikn
UnyYovn Y v Kaver pobnpotikods vroAoyiopots. Ipoonddnoe
aKOUT VO OTIAEEL KOL TNV OVOALTIKY unyovy, mov Bewpeital o
TPOdpopog Tov onuepvod H/Y ko extiBeton onpepa oto Movoeio Emotnudv tov Aovdivov.

H Avoivtucy Mnyovn elxe v AmoBnkn (Mviun) mov amoteieito
amd TPUTEG TAV® G KAPTEAES Kot ekl KpaTovvTow T dedOUEVAL,
v ApiBuntik) Movéda (MvAog), 6mov yivovtay ot Tpda&elc Kot
tov 'EAeyyo vy va yivovtar cwotd ot Asttovpyiec. O,tt dnAadn
&yovv kot ot onuepwvol H/Y, povo mov n teyvoroyio TG Emoyng
Tov d0ev MTav opketn Yo vo Ponbnoet tov Babbage va
OAOKANPAOGEL T1] GLGKELT] TOV.

7) H Mnyovi tov Hollerith: 'Htav pwo unyovn mvakov mov
Aertovpyovoe pe Oidtpnteg Koptéheg kor pe t Ponbeld g
katopBwoe 10 1890 va pedetnoet ta amoypapikd ctowyeio TV
HITA péca oe téooepic poMg ePfooupddes. H Ponbewa mov
TPOCOEPE QTN N UNYOVI NTAV TOCO PEYOAN, opKel vo okePTel
Kavelg OTL Ta OmMOYPAPIKA GTOYEID TNG TPONYOVLEVNG dEKAETIOG
ogv elyav akoun peiembel. And v etapeio mov idpvoe o
Hollerith mponABe 10 1924 1 mOAD yvwoty| otov ydpo tov H/Y
onuepa IBM.

B) H IXTOPIA TQN H/Y: n nepiodog amd TNV KOTAGKELT TOV
TPMOTOL VITOAOYLIOTH], LLE CNUEPIVI] LOPON, ONA. LE O1KT) TOL LVIUN
KoL TPOYPOULLO, LEXPL KOl TOVG GUYYPOVOLS VITOAOYICTEG,.

B1) H Enoyn Ipw and tov [Ipdto Yroloyio

O Ymoloyrotig Z3: vToAoy1oTNG ALTOS KATAGKELAGTNKE TO 1941
om Tepuavio oamd tov «wabnynty Konrad Zuse o
YPNOLOTOMONKE OMOKAEISTIKG GTOV GTpatd. Agltovpyovoe e
duaTpnn yoprotavia, glye pviun 64 AéEewv Kot €Kave TIg TPAEELS TOL GTO OLOSIKO GVGTNLLA.
Kotaotpaenke ' évav BopPapdiopd tov Bepolivov 1o 1944,

O Ynohoywstiic Mark I Kotackevdomke to 1944 oto Harvard tov HITA pe t ovvepyacio
tov emotiuovo Howard Aiken kot g etarpeiog IBM. ‘Htav pio peyddn unyovi mov £kave
moAh B6pvPo Kot yohovoe cuvéxela. Agitovpynce péxpt to 1959 ko onpepa extifetal oto
[Tavemotuo Tov Harvard.
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O Ymohoyiotiic ABC O vmoAoylotig ovtodg NToV 0 TPMTOS TOV YPTNCHLOTOMONKE Yoo TNV

emilvon podnpoatik®v TpofAnudToy. Xpnoionotohoe NAEKTPOVIKEG AvyVIEG Kol TO dLOOIKO
ocvotnpa. Ot KatackevaoTtég Tov NTov ot Atanasoff kot Berry, an' dmov nrpe kot 1o 6vopo ABC
(Atanasoff-Berry-Computer).

B2) O I'eviéc toov H/Y

1n C'evia

H yewid oot xpdnoe and to 1944-1958 kat to KOHp1o SOUKO GTOLXEID TV VTOAOYIOTMOV
aVTNG TG YEVIAGS tav ot ylextpovikéc lvyvieg. O Eniac (Electronic Numerator Integrator and
Calculator) fempeitar onuepa o mpmtog H/Y. Katackevdotnke to 1947 oty IevovABavia
tov HITA kot oyedidotnke apykd yoo oTpatioTikég avaykes. Amotehovvrav ond 19.000
Aoyvieg, Coyile 30 tovoug kan katodauPave 270 tetp.
pHéTpa pe KatavaAmon mAekTpikng evépyelag 200 KW.
Mnopovce vo  kdver 300 moAAaTAAGCIAGUOVS  TO
dELTEPOAETTO.

O Eniac yoloboe cvyvad, ékove ToAAG AdON Kot elxe TO
HeyGAo pelovéEKTNUO OTL KABe @opd mov Mbeiav vo
TPEEOLY Eva KAVOVPYL0 TTPOYPOLLLO, ETPETE VO ENADGOLV
Kot VoL EAvAcLVOEGOVV TOAAESG amd TIG KOAWOUDGELS TOV.

Epgpaviotnke 10t 0 Olyypog emotiuovog John Von
Neumann, o omoiog dnuovpynce tig Pdoelg evog chyypovov
VTOAOYIGTH] ONA. @) YPNON TOL OLOAOIKOD GLOTHLOTOG
apifunong xor P) amoBnkevon TV dedouévev KOl TOV
TPOYPALUATOS GTN UVIAUN TOL VToAoylotr. Baciouévor otig
10ée¢ Tov Neumann, dnpovpynoav to 1951 tov H/Y Edvac kot to 1949 tov H/Y Edsac oty
AvyyAio.

Y116 apyég g dekoetiag Tov '50 gppaviotnke o H/Y Univac mov ntav évag peydiog otabuoc
otV otopia twv H/Y, yati frav 0 Ipdtog vTOAOYIGTNG TOV KATOCKELAGTNKE Halkd Kot
movANOnke oe etoupeieg ko dmuoocleg vanpeociec. 'Etol, moAvg KOGHOC apyloe TtOTE VO
OOYOAEITOL LE TOVG VTTOAOYIOTES IOV, OO LVGTNPLDOELS UNYOVES, EYIVOV EVa YPNOIUO EPYAALELD
v Tov kaféva. O Univac-1 ypnoyoromOnke yia v anoypagn tov tinducpov tov HITA,
O6mov avtikatéstnoe Tig unyovég IBM, mov ypnoomotovvtay and to 1890. Ot vmoroytotég g
TPMOTNG YEVIAG YPNOCLOTOWONKOV OTOKAEIGTIKG Y10 OTPATIOTIKEG KOl EMIGTILOVIKES

EPAPLOYES.
IBM 1401 Computer System

ET—

21 'evig

—
1402 Card Read/Punch 1401 Processior
T eeeee—

iy

H yevid avtr) kpdtnoe and to 1958-1964 kot to kbplo oo

YOPOKTNPLOTIKO TNG NTOV 1 OVTIKOTACTOOT TOV
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NAEKTPOVIKOV AvYVIOV amtd to paviiotops. Avtd gixe cav cuVETELD TN HeYOAN Helmon Tov
OYKOV, TNG KATAVAA®MONG KOl TOL KOGTOLS TMV VITOAOYIGTOV KOl

v avénon g taxdrdg Toug. O TpdTog H/Y avthg g yevidg I 3
frav o 1401 ¢ IBM, mov movAndnke oe 15.000 avtiypoga. 22 N,
AMLOLVTTOAOYIGTES AVTNG TG YEVIAS Tav 0 YaAkog Honeywell-
Bull kot o1 Control Data, General Electric kou NCR.

EpopoaviCovtot akopo Kot 0l TpMTEG YADOTES TPOYP OUUOTIOUOD,
mov Nrav m FORTRAN ot m COBOL. H #pot
YPNOWOTOMONKE Yoo HOONUOTIKOVS VTOAOYIOUOVS, €V M
dgvTEPN Y10 EUTOPIKES €QPapUOYES (MoBodooia, AoYIoTIKA K.4.)
Kol xpnoonoteital ToAd aKOUO Kot GY|UEPOL.

H teyvoroyia tov tpaviictopg Tpoydpnce ToAD 6T SIUPKELD OVTHG TNG YEVIAS Kol APYLoE
1 OAOKAP®GT (CLYKEVIPM®OT)) TOV NAEKTPOVIKAOV GTOLYEI®MV G HKPE KOUHATIO omd Toupitio.
Meydeg etarpeieg otnv teyvoroyia avth dnovpyndnkav otv Kolpdpvia tov HITA, o€ pua
nepoyn mov givon yvoot cav Koiddda tov Ivpitiov (Silicon Valley).

3n 'evia

H yevid avt kpdnoe and 1o 1964-1971
KOl TO KOPLO YOPOKTNPIOTIKO TNG MTov 1
aviikotdotoon tov  tpaviictopg omd To
Oloxinpawuéevo, Kokiouora (O/K) 1 chips, ta
omoia etvat TOAD PIKPA KOUPATIO 0O TUPiTIo
OV  GLYKEVIPOVOLV  TOAAEG  yLAMAdEeg
NAekTpoviKd ctotyeio.

O mo yoapaktnpiotikog H/Y avtrg g yevidg eivar o IBM 360 , mov tav 0 Tp®dTOC oL
xpnowonoince Aeirovpyikd ovotnua (operating system), dnk. éva €W01KO TPOYPOLLLL VIO TNV
€0KOAN €mKowmvio, TOL YPNOTN LE TOV VTOAOYIOTY, KOl OKOUO KOl O TPADTOS TTOV
YPNOWOTOINGE LayVHTIKODS JloKoDS Yol TV AoONKELGT TOV dEGOUEVOV.

AALot voroy1oTéG avtng TG Yevidg ntav ot CDC 3600 ko 6600 ko o yorikdg CII.
EpeaviCovtor axdpa kot ot pivi vmoAoylotéc, mov eivar puxkpoi, @Onvoi, ypryopor ko
KOTAAANAOL Y10 xpriom o€ WIwTIKEG tatpeiec. O mpmdTog pivi vrorloyiotig oy o PDP-8 g
etoupeiag DEC.

H yevid avt) yapaxmpiotnke Kot amnd tn ueyoin avamntoén tov Adoyioukod (Software).
Anovpyndnke M YAdooa mpoypappaticpod Basic, mov ypnoyomoteiton uéypt kol onuepa,
Kol glvor M MO KATAAANAN YA®GoO Yoo 000vG E€ivol apydplol GTOV TPOYPUUUATIGUO.
Eugaviotnkay axoun 1o cootiuote katousplounod ypovov (timesharing), 6mov moALoi ypNoTeg
pUmopovy va dovievovy pall ¢' Evav vroloylot, 0AAL 0 kaBévag vouilel 0Tt 0 VTOAOYIOTNG
glva 01k6g Tov.
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Evo péypt tote 1o mpoypdupoto qrav dmpedv kol dvotav amd v etaipeio pall pe my
ayopd tov vroAoylot], Tpd™ N IBM 10 1969 ypémoe Eeympiotd tor TPOYPAUUOTH OO TO
pnyavnpe Kot akoAovtnoov ki GAAeg etaipeieg ovty) TV TOKTIKN. Anpovpyndnkav €16t ot
Eroupeiec Aoyiouixod (Software Houses), mov amokAElGTIK TOVG amooyOAnon &ivol 1
onuovpyia Kot 0140€0M TPOYPAUUATOV Y10l VITOAOYIOTEG.

4n I'evig

H yevid avt xpatder ond to 1971 g onuepa. Kdpo yopakmnpiotikd avtig g Yevidg
etvar n epeavion twv OlokAnpouévov Kukioudtov [Toad Meydine Kiipoakag (VLSI - Very
Large Scale Integration), 670V €KOTOUUOPLO NAEKTPOVIKG GTOLXEIR YWPOVV G' Eva TOAD UIKPO
Koppdtt roptriov. ‘Eywve €161 duvath 11 KATAGKEVT TOV UIKpoETecepyaoth (microprocessor) Ko
0L VTTOAOYIGTEG piKpLVAY GE GYKO Kol vENONKE TOGO 1) ATOO0GT TOVS, MGTE £YIVALY ATOPOLTHTOL
o€ TAPO TOAAEG ETAPELEG KOl APYICE 1 OIKLOKT] YPTOT TOVG.

O mpadtor pikpoenelepyaotég Nrav o 4004 kot o 8008 kot axolovOnoav o 8080, o
8086/8088, 0 80286, 0 80386, 0 80486 kot onpepa givar o ToAH dvvatodg Pentium.

Y16 apyég g dekaetiog tov '80 eppaviomnkav ot Ilpooswmikoi Yroloyiotés (PC - Personal
Computer), mov éywav otyd-oryd tO60 dvvaTOl, BOTE AVTIKOTESTNOAV OAM GYEOOV TO
VTOAOYIOTIKE GUGTHLOTA.

Ot mpdtor Tpoowmikoi vworoyiotég Nrov o Altair 8800, ov Apple I ko I, o TRS-80 g
Radio Shack kot o IBM-PC. Zta mpoypdupato mpotondpnce n taipeion Apple, mov mpod
dNpovpyNnce 1o Prukd mepBdAlov epyaciog yio Tov ypnotn Ue ta Tapadopo (windows). Xtnv
ayopd, Opmc, kuptdpynoav ta cvppotd pe IBM cvotiuota kot HOAG TpOcOATO ELPAVIGTNKE
¢' avTd Kot 10 TEPIPAAAov TV windows.

Ta mapdBupa (windows) Aépe o6t eivon @rlkd mpog tov ypno (user friendly), yiati pmopel
vo o péfel kol va o yeplotel TOAD €0KOAM Kot KAMO0G mov &ivol apydplog HeE Tovg
VTOAOY1OTEG.

Sn F'evid

H teyvoroyla yia ™ yevid ovtn e€edooetan 6T HEPEG LOG, LE KOPLOVS AEOVEG TNV aKOUaL
eVKOAGTEPT emkovmvia Tov H/Y pe tov avBpmmo, v moAd peydin toybtnto eneéepyociog,
mv gpeavion g Texvntg Nonpoohvng, dnA. n KavOTTO TOV VITOAOYIGTAOV VO CKETTOVTOL,
Kot 0KOUN va propovv va katohafaivouy v avlpdmvn eov.

(znyn: KEIIAH.NE.T. ®Adprvag http://goo.gl/1G21Yc)



http://goo.gl/1G21Yc
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ApaotypioTyteg

1. 2vliéére  pwrtoypapicc amd 10  OlOOIKTDO TOVL  OVOOEIKVOOVLY TH OYéOH TV
xopoxtnpiotikwv twv H/Y oto mépacuo tov ypovov (ue éupaon ato 20 uiao tov 2000
OIOVO,) UE TO YOPOKTHPIOTIKG TWV NAEKTPOVIKWOV GTOLYEIDV TOVS KOl TOPOVCIOOTE G
oapaveies i Video tig mopornpnoels oog.

2. Avalntnote ato mepifdilov og (01K0YEVELD, PIAOVS KAT) TOLOIOTEPO DAIKO DTTOAOYIOTAY,
PWTOYPOPNOTE TO KO ETOLUAOTE EKBean pwTOypapLdV oty 10N oog. Kabe pwtoypagia
VO, GOVOOEVETOL OO TEPLYPOPH TOV OVTIKEWUEVOD UE YPOVOAOYIO. KOTATKEVNG/OTOKTHONG
T00.

®YANO EPTAZIAY: OE 2.1.2 ISTOPIKH ANAAPOMH (http://goo.gl/LdjMGX)

10.3 Aoywkég mpaterg kar aryefpa Boole

AoYkég TpoTaoELS

Mia mpdtaon mov Pmopel va xopaktnplotel aAndng 1 yevdng, ovopdletar Aoyki tpétac).
m.x. To 5 givor puoikog apBuds (aAnong)

To 5 givar apTiog apBudSg (Wevdng)

Yrdpyovv Aoywég mpotdoels mov glvan mavta aAndeic 1 mdvta yevdeic. Mo té€tota TpodTaon
ovopdletor Aoywkn Xtafepd
m.x. Metd to Zappato épyetor n Kuprokn
Mo mpétacn mov pmopel dAAote va glvol aAnBng kot GAAoTE Wevdng Afyetor Aoyuki)
petafint.
.. O @uoiKdg apBudg x etvor peyalvtepog Tov 5.
Me petafAntéc mov ot SLuVaTEG OLOKPITES TYHES TOVG £ivol LOVO VO, OGYOAEITAL 1| AVOLOLKY)
Aoywn.

Baowkéc Aoywkég Ilpacers
2t 6vadikn Aoy, vrdpyovv Aoywég mphEelg (TEAeSTEG) MOV UTMOPOVV VO EKTEAOVV
ouyKekpévn Asttovpyia oe po mpotoaon (mpdEn NOT) 11 cvvovalovv peta&d Tovg dvo 1
neplocdtepeg mpotdoelg (m.y. AND, OR).
NOT, (OXI, dpvnon, avTioTpoP 1] GUUTAPOLN): OVTIGTPEPEL TNV TIUT TNG AOYIKNE TPOTUONG
.. A = 'EEo Bpéyet. (wevdng)
NOT A—"E&w d¢ev Bpéyet. (aAnOng)
AND, (KAIL o0levén, Aoywkdg moAromiociacpds): 600 M mepPlocdTEPEG MPOTAGES OV
cuvoéoviat pe to AND oynuotilovv aindr tpodtacn 6tov OAEG Ol EMUEPOVS TPOTACELS Elval
aAnOeic.
m.x. A= To 3 etvou dronpétng Tov 10 (yevdng)
B— To 10 &ivon dtoupéng tov 100 (aAnOnc)
A AND B — To 3 givan d1apétng tov 10 ko to 10 givon dtoupéng tov 100 (wevodmg).


https://drive.google.com/open?id=0Bw--xtY3USYmRzhybGxMckhFdms
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2KEPTEITE KL TNV TEPITTWON TOD 1] EVAS KIVIUATOYPAPOS TPOCPEPEL EKTTOTIKO ELTITHPLO TTOVS
nobnzes. I'o vo, umovv Aoimov dvo Qilol 6Tov KIVHUATOYPAPO UE EKTTOTIKO EIGITHPLO B mpémel
Kol 01 000 Vo, €IVl LoONTES.
OR, (H’, dualevén, Loywikn mtpdcsbeon): dvo 1 TePIocOTEPEG TPOTACELS TOV GLVOEOVTOL LE TO
OR oymuatiCovv aAndn mpdtaon 6tav TOLAGXIGTOV o amd TIG EMUEPOVS TPOTAGELS Elvar
aAnong.
m.x. A= To 10 dwpeiton pe 1o 5. (akn61¢)

B— To 10 dwoupeiton pe 1o 3. (Wevodng)
A OR B —To 10 swoupeiton pe to 51 1o 10 dwoupeiton pe 1o 3. (aAn61g)
2xepteite kol ™V mEpITTWan mov &va club emitpémer v €l60d0 G pio TOPER AV TOLAGYIGTOV
é&vog amo ovtnv givar pélog tov club. Apo dvo @gilor umopodv vo, d100Ke0GO0VY EKEL OV
TOVAGYLOTOV EVAG Ao TOVS OVO (1] KoL 01 Ovo) eivar uéAn tov club.

Tig Aoywég mpdeigc OR ka1 AND pmopodpe vo Tig meptypayovpe YpMGULOTOLOVTAG MG
TOPASELY LA TO TAPOKAT® KUKADULOTO SLOKOTTOV:

~ — = -
AND @: ok @ A

IMa va avéyetl To Aapmdrt Tov aplotepov KUKAOUOTOG O Tpémetl Ko o1 dv0 dtakomTeg (o€
oelpd) va etvan kAelotol. To Aapmdikt Tov 05100 KUKADOLOTOG Bal avayeL o KAEIGEL TOLAX(IGTOV
évag amd Toug 600 SOKOTTES.

AAAG vITaPYOVY KOl KATWS o GVVOETES AOYIKES TPAEELS OTIMG T.Y.:
XOR, (AIIOKAEIZTIKO H’, amokAieiotikn dtalevén): dvo mPOTACELS TOL GLVOEOVTOL LIE
XOR oynuatiCovv aindn mpotaon otav n pio eivor aAnbng kot GAAN wevdng, onA. dev
aAnBebovv TaVTOYPOVA KO OV Eival TALTOHYPOVA YEVOEIS.
wy. A= X1 Xio Oa whpe pe mhoio.
B— X1 Xio Oa whpe pe agpomiavo
A XOR B = Zm Xio 0a mdapue pe eite mhoio gite pe agpomhdvo. (Agv Ba mhpe TontdO)pova Kot
Le ta 0V0o)!
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ZUVOTTIKA 01 AOYIKES TPAEELG GT OLAOIKT AOYIKN

, , , H élyefpa Boole eiorybn o 1854 axd tov
@oivovTol 6ToV Tivaka oL aKOAOLOEL. /S

George Boole ue 7o épyo tov An

ONOMA NAOTIKH NPA=H Investigation of the Laws of Thought
NOT (OXI) AAA (A’lspezivnar/ TV vo',ucoy ™me aicé’q/ng).
2oupwva pe tov Huntington o 6pog

AND (KAI) AeB «AAyefpo Booley ypnowororifnxe yia
OR (H) A+B TpadrTy Yopd. awo tov Sheffer to 1913.
NAND (NOT-AND, OXI- KAI) (AeB) , , .

- - H alyefpa Boole sivar Gpelicrdoovg
NOR (NOT-OR, OXI-'H) (A+B) onuaTiog yia Ty emoTiug e
XOR (exclusive OR, ADB=A"eB+AeB’ IAnpo@opikng kar amoteiel Ty faon yia

™V Gewpnrikn pueAetn tov mediov NG
. Aoywnc oyediaong. Emmléov eivar
QIOKAELOTIKO H’) ONUOVTIKY 0€ GAAQ TEDIO OTTWGS 1

XNOR (exclusive NOR, (ADB)'=AeB+A’eB’ 2toToTikn, 1 Oempia GLVOA®Y Kai 0
TPOYPOUUOTIGUOG.

amokAsLotikn Staleuén,

Looduvapia, Loo0TNTA,

arnokAeLoTiko OYTE) Wikipedia: https://goo.gl/4VYHNP

Onwg yuo pro Aoyikn TpoTaoT) vadpyovy 6Vo Thavol yapaktnpiopol (aAndng 1 yevdng) £tct
Kot £V YneLoKd KOKAMUE 6TO DAIKO TOL VITOAOYLIOTI HOG, LITOPEL VOL AELITOVPYEL e GTLLTO SVO
uévo Kotaotdoemv: VYNNG téong mov Pagtifovpe «katdotaon 1» Kot youning tdong mov
BaptiCovpe «koatdotacn O». Apa Yoo Vo UEAETNOOVLUE TN AETOLPYID TOV YNOLOKOV
KUKAMUATOV KOl VO GXEOAGOVUE KOvoUpLa, OaveWLONOOTE TIC apYEG KO TOVS KOVOVESG TNG
dVdIKNG AOYIKNG, TOL dtatdnmoe To 1854 0 Ayylog padnpaticog kot pridsopog George Boole
Ko arotéAecay Vv dAyeppa Boole.

AYAAIKH KATAZTAZH |AATEBPA
NOTIKH TAZHZ BOOLE

AAHOHS (A) [YWHAH (H)  ||AOTIKO “1”
WEYAHS (W) [XAMHAH (L) |AOTIKO “0”

‘Etot, ot dvadikn Aoyikn

1+1=1

vt ivor ovAaA0Yo LE TO Vo EVOGOVUE VO aANBeic AoYIKES TPOTACELS [LE AVANEGE TOVS TO
‘H. Torte, 0nwg eimope oy opyn, TPOKLITEL 0ANON G TpdOTOoN dNA. 1.

Opog ....

[TPOXOXH! Agv cvyyxéovpe tn dvadikn Aoyikn pe 11 dvadikn apBuntikny! Xt dvadikn
aplOunTIKn:

1+1=10

ywti TOTe. ..

HL0L LoVvaoo, + pio oveoa= 1 ovaoo. koi Unoév HoVEOES



https://el.wikipedia.org/wiki/%CE%A4%CE%B6%CE%BF%CF%81%CF%84%CE%B6_%CE%9C%CF%80%CE%BF%CF%85%CE%BB
https://el.wikipedia.org/wiki/%CE%A4%CE%B6%CE%BF%CF%81%CF%84%CE%B6_%CE%9C%CF%80%CE%BF%CF%85%CE%BB
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B7%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%9B%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE_%CE%A3%CF%87%CE%B5%CE%B4%CE%AF%CE%B1%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%A3%CF%84%CE%B1%CF%84%CE%B9%CF%83%CF%84%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%AF%CE%B1_%CF%83%CF%85%CE%BD%CF%8C%CE%BB%CF%89%CE%BD
https://el.wikipedia.org/wiki/%CE%A0%CF%81%CE%BF%CE%B3%CF%81%CE%B1%CE%BC%CE%BC%CE%B1%CF%84%CE%B9%CF%83%CE%BC%CF%8C%CF%82
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Ioybovv mhvimg ko otnv dAyePpa Boole pia
oelpd amd WOTNTEG TOL OGS POIVOVTOL YPNCULES
Otav  TEPLYPAPOVUE TN GCLUTEPIPOPA  OTADV
YNOLIKOV KUKA®UATOV Kot divovtal 6To SImAavo

AZIQMA ANTIMETAGEZHZ : x +y=y+ x
Xey=ye X

mhaicto. OEQPHMA ENIMEPIZMOY: x* (y+2)= Xoy+ Xz
Ta tplo TpodTO Oe®prpato elval 1O YVOGTA.

llpocoyfy ota Bewpnuoto De Morgan! Otav  @EQPHMA NPOZETAIPIEMOY: x +(y+2)=(x +y)+2
«pevyew 1 mopévieon, o TereoTNC aAlalel!

Emmiéov woydovv: OEQPHMATA DE MORGAN: (x +y)'= X'+’
XoX’=0 X+X°=1 (xoy)'=x'+y'
Apaoctypiotyreg

1. Aiatvorwote mopadeiyuata Loyik®v TpoTeeeEmY

2. Awatommote TopadEryuaTo LoyiKkmy otodepmv

3. Evdote mpopopikd Loyikés npotacels ue tedeaty AND/ OR kou eCetdote av mpoxdmter
oAnOnG N wevong mpotoon

4. Av A=B=1 kou C=D=0, va vmoloyiote tqv tiun twv exkppacewv: (A*B) «C’ ko1 (A+B)
*(C+D). Mertafeite arov 1ot0TOTO
http://www.ambrsoft.com/MathCalc/LogicCalc/LogicOperations.htm xa: exoinOeiote
T0. ATOTEAETUATA OOG

DYAAO EPTAZIAY: ®E BOII 2.1.3 AATEBPA BOOLE (http://goo.gl/QEyQ15) , pdxeloc
kartes (http://goo.gl/OXLmy7)

10.4 Aoywécg IMvreg

Ye £évo vmoloyloTikd cUoTNUHO, OIEOPO  KUKADUATO, EKTEAOVV TePAoTIO TANO0G
TOAOTAOK®V AEITOVPYIDOV HE EKTANKTIKA ypryopo pvbud . Kdatt avaioyo
ovpPaivel 67 éva (ovtavo opyavicpod. Xta didpopa Opyova Tov eEEAMGGoVTOL
K&Oe ypovikn oTiypr] mOAAEG Kol TOAOTAOKEG Asttovpyies. Baowo dopikd w |
OTOLEIO TOL OPYOUVIGHOV E&lvol TO KOTTOPO. XTOV LTOAOYIOTY| TO. POCIKA I i
doukd otoryela TOV YNELIKOV KUKAOUATOV Tov gival ot
roynikég woies (logic gates). WW

[}
a} D
>

u1 708

Mo va viomomBel o Aoywn mpdén (evotmra 2.1.3) uuuu uuuu il

VIAPYEL  OLYKEKPYEVOG TOMOG  AOYIKNG TOANG 7OV

KaTooKeLALETOL ano OLYKEKPILEVO oLVOLACUO

tpaviiotops. Kdmoa kukiodpata katackevaloviar omd moAd Alyeg TOAEG VD GALD OTTMG Ol
UIKPOETEEEPYAOTEG TEPIEYOLV LEPIKA EKATOUPOPLO TOADV. T1g TEAEVTOLEG deKaETiES, KOOMOC TO
péyebog tv tpaviictopg pikpaivel, OA0 Kol LEYAADTEPOG OPLOLOC AOYIKMY TUADYV YWPE GE Vo
pikpoemeEepyaotr). Avtdg eivar kow o Paoctkdg AOGYOC TOv 1 TOALTAOKOTNTA TV
HIKPOETEEEPYUSTAOV OALAL KUPImG 1) ToyvTNTO EMeepyaciog avEdvovTat.

OAokAnpwuéva kukAwuarto ue 4 muAeg


http://www.google.com/url?q=http%3A%2F%2Fwww.ambrsoft.com%2FMathCalc%2FLogicCalc%2FLogicOperations.htm&sa=D&sntz=1&usg=AFQjCNEURXpTO8o9tHV1tfejF6XczPdeDQ
http://goo.gl/QEyQ15
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Kda0e Loyun modn éxet ...

®  CULYKEKPEVO aplBud €1660mVv. Xe kbe £16000 UTOpEl Vo EPUPUOCTEL EITE Lol YOUNAN
téon m.y. OV (katdotaon 0) eite po vynAdTePN Tdomn m.y. SV (katdotaon 1).

e i €€000 OV avAAOYd UE TIG TACELS OTIG E10000VE Kot TOV TOTO TNG TOANG B Ppedel
glte omv younAn T téong my. OV (katdotaon 0) eite otnv vymAdtepn m.y. SV
(xotdotaon 1).

®  GLYKEKPUEVO GOUPOLO TTOV YPNCUYLOTOLEITOL KOTE TNV YNOLOKT OXESIO0T £TCL DOTE
va un xperdleton va pmaivoovpe otr dadtkacio va oyedtdlovpe ta tpaviicTopg Tov

TEPLEYEL.
ONOMA NOT AND NAND OR NOR XOR XNOR
EK®PATH A AB AB A+B A+ B A® B AGB

ININAKAZ
AAHOEIAZ

_.
- = o o =
—_ O = o B
- o o
- - o o =
[ TR -
- —- o ol W
e — I — 1 -
N -]
e — 2 — 1 I - -
- o - o
= S o = A
- - O o =
—_ o = o
S = o= o
- — o o=
—_ e O
- S |

2TOV TOPATAVE TIVOKe GAivOVTOL Ol CYNUOTIKES AVOTOPUCTAGELS TOV AOYIKMOV TUADV KoL
01 aVTIGTOLYOL TIVOKEG TOV TTEPLYPAPOLV TN Aettovpyin ToVG. AvTol Aéyovton wivakes ain0erac.
Kda0e mivakag ainfelag mepiéyet

-0A0Vg TOVG THUVOHS GLVIVAGHLOVG EIGOOMV HOG TOANG

-tV ££000 OV TPOKLATEL OO TNV TOAN, Yo KABEVAY GUVIVAGHO EIGOIMV

[Tivaxa oinBelag katackevalovpe kot Otav OEAOVUE v TEPLYpAWYOLUE TN AErTovpYia
TOAVTTAOKOTEPOV KUKAWMUATOV TTOV TEPIEXOVY GUVIVAGUO AOYIKMV TUADV.

Ilos karaockevalovue évay mivaxa aifleiag Loyiknig moing;

[Ipocdiopilovpe TOoEG oTHAES Kot TOGES YpappéS Oa £xel 0 Tivakag.

1An0og otniav = minbog e16odwv + 1 anin yio v éCodo

Apa v TOAN 2 €1600mv Ba Egovpe 2+1 = 3 omleg evd av peletape mOAN 3 €1660mv Ha
vrdpyovv 3+1 =4 othAeg.

I12400¢ ypouuwv = 2"+1, n=nlboc e166dwv.

Av vrapyel povo o €icodog, avty umopel va €xel 2 dapopetikéc Tiég (M 0 N 1) won
YPEWCONOOTE oL YO Yo Vo TomofeToovpe emKePOAides. Apa (2+1=3 ypappég).
Avvmépyovv 2 gicodot, ot mOavoi cuvdvacpol Tipdy Toug sivon 22=4 (00, 01, 10, 11). Zvvokikd
Ba xpelacTode 5 Ypoppéc.

IMa Aoy woHAN pe 3 €16600vG TOoEG OTNAES Kol TOGES YPapES Oa £xel 0 Tivakag aAnBelag;
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Xty

Ot tipég mov Ba tomoBenoovpe otn otAn €660V e€aptdvTaLl Amd TNV AOY.
TPAEN oL VAOTOLEL 1| TOAN TTOL TTEPLYpAPovpe. Ot TG ToL Ba ToToBETGOoLLE
OTlg OTNAES TV €000V &givor oA €0koho vo cuumAnpwbodv av
axolovOncovpe Evav amd TOVG TOPAKAT® TPOTOVG:

1% Tpoémog: Ag vmoBécovue 6t Exovpe 2 €16600v¢ dpa ot Thavoil cuvovAGHOT

RO o

TGOV TG ivar 22=4. Exovpe va copmAnpdcovpe 2 6TAAE pe 4 ototyeia 1 kaOepio. Eektvape
amd ™ 0e€1d 6TAAN €10000V (Y) Kot T CLUTANPOVOLUE EVOAAAEE e O ko 1.
2 oA X GUUTANPOVOVHE EVOAAAE 2 UNOEVIKA Kot OO LOVADES.

Av eiyoue tpelg €16600V¢ Apa Kol Tpitn GTHAN (TPOTN amd 0ploTEPE GTOV
nivaka), 0o T copuTAnpodvape eVOAAAGGoVTaG 4 undeviKd Kot 4 HoVAdES.

2° tpomog: Tlapammpnote 61t av dwPdoovpe kdbe cuvdvAGUd €GOSV ®C
dadiko aplduod, Tpokvmtel | yvootn akoiovbia 0,1,2,3.4... khw. [pdyuatt yio
dvo €166d0v¢, oty TP Ypouun Palovue 00 (dekaodikd 0), otn devtepn 01
(0exadko 1), ot tpit 10 (dekaodikd 2) kot oty t€taptn 11 (dekadikd 3).
Av glyape tpeig €16000vg Ba Eexvovoape Palovtag oty mpotn ypouun 000 (dexadikd 0),
votepa 001 (dexaduko 1), 010 (dexadko 2) K.0.K.

Xty

ROl O X
ROk oI

Apaoctyprotyro

1. Merafeite otov 1ototormo. https://scratch.mit.edu/projects/embed/19492411/
(Aaumpomovrov A. Zmong I'. «Bpeite th Aoyikn moiny). Kataokevdote yia kdbe oy,
0V mivaxa. ainbeiog te. Iloia woin kpdPetar oc kabe mepintwon,; Enalnbevote arov
10TOTOTO TV ATAVINON 0OG.

®YANO EPTAZIAY: ®E BOII 2.1.4 AOTIKES ITYAES (http://goo.gl/abYUeA)

Epotijoeis

1. Avaogépete Ti¢ facikég LOVASES amd TIC OTOIES MOTEAEITON £V VTTOAOYIGTIKO GUGTN L.

2. Tloteg povadeg Tov LTOAOYIGTH SLIGVVIEOVV KOl TL LETAPEPOLV 0) O SLAOPOLOG
dedopévav, B)o dtadpopog dtevBiveewv, ¥) o 0140popog EAEYYOV;

3. Trovopdlovpe Aoyikn TpoOTOoT), AOYIKY LETAPANTY], AOYIKN oTabEpd;

Ovopdote T1g Pacikég Aoyuég mpaéels. [1ote kabepio amd avtég £xel aAn0ég amotéleoua;

5. Tloto givon o amotéreoua g mpdéng 1+1 o) oto dekadikd cvotnua apibunong, B) ot
OvadKn aplOUNTIKT, Y) 6T SLAOTKY] AOYIKN;

6. TIov ypnoiomolobvtal ot Aoyikég TOAECS;

7. Zyedidote ta ovuPora tov Aoyikev moidv: AND, OR, NOT, NAND, NOR, XOR. T'a
TOLEG TIES €600V, Kabepio amd auTég Tig TOAeG, otvel 1 oty €£080 tng;

8. Tldoeg ypappés ko mdéoeg otAeg Oa £xet o mivakag aAnfelag piag moing OR tpidv
£1060mV;

e


https://scratch.mit.edu/projects/embed/19492411/
http://www.de.teipat.gr/pages/pliroforiki_erg/Logikes_synartiseis.pdf
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BIBAIOT'PA®IA - ANAPOPEX

e

210epiong, A., T'okovpng. K., I[Tarwadomovrog. A., Zrabomoviog. K.
(2001). Baoixéc Apyés Pnoraxne Teyvoloyiog,
[Moadaywyikd Ivetitovto, Anva PwtddevTpo:
http://goo.gl/vdtTYO KE® 3.1, 3.2.1,3.2.3,10.1, 13.2
(oeh. 133)

Baplaxag I1, Ilaoyog 1., Toehéykag 1. Zroryeio Hiekpovikng. Towdaywykd Ivetitovro,
Abnva, dwotodevrpo: http://goo.gl/rqyCOu KE® 8.2, ITpofinuata oeA 230- 234
Ap. N. Aonuakng, I'. Movotdxoc, Ap. II. Monayéwpyas. Pyeiaxa Hiektpovika — pifiiio

gpyaotnpiov Tludoywyiko Ivotitovto, Abnva, ®wtoddevipo : http://goo.gl/cNDGAI
(EPTAXT. AZK. 1)

[Torakwvotavtivov, I', Toavdxag, I1., Koldpng, N., Mavovconoviov, A., Matlaxkoc, II.
Teyvoloyio. Ymoloyiouikwv Xvotnuotwv & Acitovpyike Zvorquoro, Tladaymykod
Ivetitovto, AbMva, Dwtddevipo:http://goo.gl/6f6bRx KE®D 3.1 5.1

ITHI'EX- YAIKO I'lA EINNIINEON MEAETH:

» Doto6devtpo: AdpacTIKN TOPOVGINOT) TV CUAVTIKOV 6TOOU®V £EEMENG TOV
VAKOD €VOG VITOAOYIGTIKOV cuothuotog http://goo.gl/AaFixx http://goo.gl/RZpsRO

» Dotddevtpo: EQappoyn EIKOVIKNAG TPOYIOTIKOTNTAG TOV TPOGOUOUMVEL VO
Tplrodidotato eikovikd povoeio http://goo.gl/nJLRPc

» OOT100evTp0o: XPOVOYPOULUT TTOV GTOYEDEL OTIV OVAGKOTNGN TV CTLOVIIKOTEP®OV
otafumv otV wtopia TV vroloyiotmdv http://goo.gl/7ykijB

» Computer History Museum (1401 N Shoreline Blvd. Mountain View, CA 94043)
Awdpactiki Tapovsiosn: Xpovoroyikr EEMEN GUGKEVMV, IGTOPLOYPULLLN
http://www.computerhistory.org/timeline/

» APOPO: (ayylka) http://ethw.org/Transistors_and_the Computer_Revolution

» On line Yoloy1oTNG AOYIKOV EKQPAGEDV
http://www.ambrsoft.com/MathCalc/LogicCalc/LogicOperations.htm

» Dotddevtpo: Eniderén amhov kukk. dwukontdv yio AND: http://goo.gl/RZXIKT, y
OR: http://goo.gl/qrGzpH

»  AOyopKo Y10, TPOGOUOIMGT KOTUGKELNG ATAOD KUKADUATOG OOKOTTTMV :
http://phet.colorado.edu/en/simulation/circuit-construction-kit-dc

» Kotookeun anhod kukAodpoatog dtakomtdv Odnyieg yia to gpyactnpio - M.
KoateBaivne- [avern. Kprng
http://users.ics.forth.gr/~kateveni/120/11f/lab00_switches.html

» Aoywég Zuvapmoelc 6to EXCEL (Xvvortikn Oswpia) - TEI TTdtpag
http://www.de.teipat.gr/pages/pliroforiki_erg/Logikes synartiseis.pdf

» 7Bpeite ) hoyikn moAn”: Aapmporovriov Avactacio [TE20, Znang ['edpylog ITE20
https://scratch.mit.edu/projects/embed/19492411/

» On- line Mouyvid- Gates of Logic
http://www.1001paixnidia.gr/paixnidia/Gates+Of+Logic

» Kortookevny/emoinbsvon mivako aAn0elog:
http://calculator.tutorvista.com/math/582/boolean-algebra-calculator.html,
http://www.ambrsoft.com/MathCalc/LogicCalc/LogicalExpression.htm



http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-A123&download=/53fd92e0u40g
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-A123&download=/53fd92e0u40g
http://goo.gl/cNDGAi
http://goo.gl/cNDGAi
http://goo.gl/6f6bRx
http://goo.gl/AaF1xx
http://goo.gl/nJLRPc
http://photodentro.edu.gr/lor/r/8521/6643?locale=el
http://www.computerhistory.org/timeline/
http://ethw.org/Transistors_and_the_Computer_Revolution
http://www.google.com/url?q=http%3A%2F%2Fwww.ambrsoft.com%2FMathCalc%2FLogicCalc%2FLogicOperations.htm&sa=D&sntz=1&usg=AFQjCNEURXpTO8o9tHV1tfejF6XczPdeDQ
http://goo.gl/RZXiKT
http://goo.gl/qrGzpH
http://www.google.com/url?q=http%3A%2F%2Fphet.colorado.edu%2Fen%2Fsimulation%2Fcircuit-construction-kit-dc&sa=D&sntz=1&usg=AFQjCNFIasHvQEDGAk8s5t7HZyYDn20OIA
http://www.google.com/url?q=http%3A%2F%2Fusers.ics.forth.gr%2F~kateveni%2F120%2F11f%2Flab00_switches.html&sa=D&sntz=1&usg=AFQjCNHmJNCpvZ-XI9sjuPo8dCyWjmtCLw
http://www.google.com/url?q=http%3A%2F%2Fusers.ics.forth.gr%2F~kateveni%2F120%2F11f%2Flab00_switches.html&sa=D&sntz=1&usg=AFQjCNHmJNCpvZ-XI9sjuPo8dCyWjmtCLw
http://www.google.com/url?q=http%3A%2F%2Fusers.ics.forth.gr%2F~kateveni%2F120%2F11f%2Flab00_switches.html&sa=D&sntz=1&usg=AFQjCNHmJNCpvZ-XI9sjuPo8dCyWjmtCLw
http://www.google.com/url?q=http%3A%2F%2Fusers.ics.forth.gr%2F~kateveni%2F120%2F11f%2Flab00_switches.html&sa=D&sntz=1&usg=AFQjCNHmJNCpvZ-XI9sjuPo8dCyWjmtCLw
http://www.google.com/url?q=http%3A%2F%2Fwww.de.teipat.gr%2Fpages%2Fpliroforiki_erg%2FLogikes_synartiseis.pdf&sa=D&sntz=1&usg=AFQjCNF2Ri7YmTE-1QUujhADw_Bx_z310A
https://scratch.mit.edu/projects/embed/19492411/
http://www.1001paixnidia.gr/paixnidia/Gates+Of+Logic
http://calculator.tutorvista.com/math/582/boolean-algebra-calculator.html
http://www.ambrsoft.com/MathCalc/LogicCalc/LogicalExpression.htm
https://upload.wikimedia.org/wikipedia/commons/9/9d/ComputerMemoryHierarchy.png
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» Kartaokevn kokiopdtov Aoy. moiav. Epevvntikn epyacia 1ov EITAA Ioavvivov.
Ynevh. kabnyntég: A. Nikoroo, A. Xwdvog http://1epal-
ioann.ioa.sch.gr/joom/index.php/project-a/115-logical-gates

»  Aoylopukod Tpocopoimons KUKAMUATOV
http://www.cburch.com/logisim/el/index.html
http://www.neuroproductions.be/logic-lab/)
http://logic.ly/demo


http://1epal-ioann.ioa.sch.gr/joom/index.php/project-a/115-logical-gates
http://1epal-ioann.ioa.sch.gr/joom/index.php/project-a/115-logical-gates
http://www.cburch.com/logisim/el/index.html
http://www.neuroproductions.be/logic-lab/
http://logic.ly/demo
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Aoywka Kvkiopatao
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11. Aoywd Kvkiopata

Y1001

Metd v peAdétn tov kepaiaiov Oa gloat kavog/n vo

v

v
v

ANERN

<\

AN NI N NN

TEPLYPAPELS TIG EMUEPOVG AOYIKEG TPAEELS TTOL EKTEAOVVTAL GE £VO, GUVIVAGTIKO
KOK AL

avayvopilelg  Aoyikn cuvapTnomn Tov VAOTOLEL £Va GUVIVACTIKO KOKAMLLOL
oY€O1ALELS Ko VO KATAOKEVALEIS GLVOVOGTIKO KOKAMULA TOL VAOTOLEL OPIGUEV AOY.
GLVAPTNON

YPNOLOTOLELG TIG 1010t TEG TNG AAYEPPOC Boole yia va amlomomoelg pia Aoyikn
EKQpaon

TEPLYPAPELS TN AELTOVPYia AOY. KUKADNOTOG HE Tivaka aAnfsiog

EPAPUOLEIC TPONYOVEVES YVMDGELS Y10l VO, TEPLYPAYELS TANPOC KUKAMUATO 00pOIoTMOV
drokpivelg ™ Aertovpytkn| Stopopd LETAED GLVIVAGTIKOV Kol AKOAOVOLOKOD
KUKAMUOTOG

StoKpivelg £va GuVOLAGTIKO amd £vol akoAoVOKO KOKAMUO 0T TN GYNLULATIKY TOV
ovomopdcTaon

Stakpivelg Eva cVYYpovo amd Eva acHYYPOVO akoAoLOKO KHKA®UO

KOTOVOELG TNV avaykn "amopuvnuovevons" TAnpoeopiag oe KOKAMLAL.

avayvopilelg to poro tov flip-flops 6TV KatackKeLy| pvnuov

tagivopeig ta flip-flops pe kprrfpro 1o mote aAAAloVV KaTAGTAOM

ypnowomnoteig flip-flops yia va kotackevdoelg éva amhod KOKA®pO amaptOun

Baocwi] opoioyia: cuvovooTikd  KUKAGUHOTO, Muobpolotng, mANPNG  0BpoloTi,
akolovBakd KvkAdpata, cvyypove akoAovblakd, acvyypova akolovbwakd, flip-flop,

amopOunTNIg

Ewayoyn: O oyedocpdg cvotatik®dv tov YAkod Tov YTOAOYIGTMOV TOL TPOKELTOL VO
KUKAOPOPTNGOLV GTNV ayopd, YIVETOL atd OUAOES EMOYYEALATIOV TOV £PYALOVTOL GE UEYOAES
etoupieg. Oa Kavovpe €d® TO TPMOTO Prial TOL EKOVV KATA TV PAcIKN TOVS EKTOidEVOT), OAOL

ot Kotallopévol oyedlooTés VAIKOV: Ba cuvovdocovpe AOYIKEG TOAES Y10 VO, GYESLACOVLE
KUKADOUOTO OV VAOTOOUV OmAEG TPOKTIKEG EQUPUOYEG Kol Bo TeptypAyoLue, e OPKETE
«KOPYO» TPOTO TN AE1TOVPYia TOVS (CYNUATIKY OVOTOPACTOCT), CLVAPTNGOT, TV. dAN0eLng). Oa
dobe ¢ TapadelypLaTo KUKADUATO NHadpolotn Kot TAYpovg afpotot.

> ovvégela Ba yvopicovpe Ta NAEKTPOVIKA eKEIVOL GTOTYEIDL TOV KAVOLV TOV VTOAOYICTY|
pag kavo vo «Bupdtony Kot og Tapadetypa ypnong tovg fa meptypayoovpe Evov amoplOunt.
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11.1 XuvoveoTiKd KUKA®PATO

Ot TOAMOTAOKEG AEITOLPYIEG TOL VAOTOIOVV TO, KUKAMDUOTO TOL VITOAOYIOTH TEAMKE Oev glval
Tapd GLVOLAGHOT AOYIKOV TTPdEemv. 'ETol Kot To KUKAMUOTO TOV YPNGLOTOL0VVTOL Yol VoL
vAomoinBovv o Tég 01 TOAOTAOKES AetTovpyieg dev gival Tapd cuvOLOCHOT LOYIK®Y TUA®MY. Mia
HEYEAN Koatnyopio TETOIMV KUKAMUAT®V, TO 6VVOVUOTIKA Kukiopota (combinational
circuits) éyovv to eENG XOPAKTNPLOTIKG:

- VmapyeL Evag apBpds 1660wV, £6Tm n Kot Evag aptBuog 60wV, £0Tm m.

N €£000¢ T0VG og KABe ypovikn otiyun, €€aptdron poévo amd TIG THEG TAONG OTIG

€10000VG TOVG, TNV 1010 YPOVIKT GTLYUN .

- Oroav éva 6uvovaoTikd KOKA®pa el n 10600VG kot M ££600V¢, TOTE Yo KAOE Evav and
toug 2" dvvatodc ocvvdLoopoDE  E16Od®V
VIapyeL  €vag Kot povov  évag  duvatdg
GLVOLOGHOG EEOJ®V

- 0&V YPNOIUOTOLOVV KAVEVOG EI00VG «UVIUN». ZE

SYNAYAZMO: |

Ow>

AO[KQN [MTYAQN

GLYKEKPLLEVT XPOVIKT GTIYUY|, TOAMOTEPES TUUES
€16000V, 0gv £xovv kapio amoAdTOS ENidpacT).

- petadd €1060mVv Kot e£00MmV VTLAPYEL VO GLVOLO
AOYIKGV TOAGV OV gfvorl katdAAnio cvvdedepéveg petad tovg. Ot modeg pumopet va
elvar omolovdNmote THMOV OAAL amodetkviETAL OTL £fvat SLVATY| 1| VAOTOINGN UE HLOVO
NAND kot NOR. I't’ avt6 avtég ot modec Aéyovtal Kol «OIKOVUEVIKES (universal)
TOAEG KOl 001 YOV GE AMAOVGTEPO, KUKAMLATO.

H Aertovpyia vOg cuvOLACTIKOD KUKADUOTOG LTOPEL VO TEPLYPAPEL LLE TPELG TPOTOVG

1°¢ Tpomog: oynuaTiKy avaropdotacn 0mov anstkovifovion ot THAEG pe Ta GOUPOAA TOLG,

01 0100VVIETELG HETAED TOVG Kol PUGTKA 01 £160001 Kol 01 ££0001.

Y. (Ae8)
' :>—\—D_2

2° TpOmog: Aoyt cLVAPTNGN dNA. AOYIKT EKQPOCT) TOL GLVOEEL TIG E16O00VG e TIG £E6d0VG
TOV KUKADUATOG amelkovilovTtag Tig Aoyikég mpa&els mov yivovtol 6° avTo.

O mr

Mo 10 KdkAopo tov TPoNyoLUEVOL GYNHOTOS TTov £xel €10000vg A,B kar C n Aoywn
cuvaptnon etvar:

Q= (A*B)’¢(A+B)’eC 1 a&lonowwvrag ta Bswp. De Morgan
=(A’+B’) eA’eB’eC 1] L& EMUEPIOTIKY] 1O10TNTA
=A’e/\eB’eC+B’ oA’eB’e(
= A'eB’eC+A’eB’eC

=A’eB’eC
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3% 1poémog: mivaxoc oAnbelog 6mov @aivovtor ot TG TeV
e£0dmv T0v KLVKA®paTog (ed®d ™G Q) Yoo KAbBe GLVILAGHO T®V
E1600MV.

Av &yovpe (o amod TG TPELS SLUPOPETIKES TEPLYPOPES, LTOPOVLLE
VO GUUTEPAVOLVLE T LOPPT| TWV AAA®V OLO.

ol Ll Ll Rl L= R =2 D=2 N =0 =3
ol e =1 =1 I e k=2 A =2 ==
=1 =1 =1 =1l
olo|lo|o|o|o|=|O|D

Mopddoerypa 1:

Mo 10 duthavod kOKA®pO, yphyte TN AOYKN
GLVAPTNOT TOL OVTO VAOTOLEL KOl KOTOCKEVAGTE 3
TOV Tivaka aAn0gtog.

L

z

Awoxpivovpe 6To GYNLO TP «ETITEU» TUADV:

<%

e

z

] '
1°eninedo i 2°enimedoi 3°eminedo

Y kB¢ eninedo, Eexvmvtog amd 1o 1° apiotepd eminedo, evromilovpe moteg eivar ot elGodot
TOV TOA®V, TL TPAEN KAvEL 1] KEOe TOAN Kot cupumepaivovpe ot Bo eivar n ££000G.

Xey '
' [

F= xey+(y'«z)’

(5D

< R

z

i
2° emineboi  3° eninedo
1

1° emtinedo

‘Exovtag tdpa T HOpeN NG CLVAPTNONG MOV TEPYPAPEL TV ££000 TOL KLKAMUATOG,
umopovpe yuo ke cuvoLASUO €660V dNA. Yo KABe ypapur Tov mivaka aAndgiog, vo
vroAoyicovpe v TN g £6500.
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XY 12 [Pl e eys(y'-z) = 0.04(0°-0)'=0+(1-0)'=0+0'=0+1=1
g g [1} ‘[l} F= xay+{y'=2)" = 0-0+{0"=1)"=0+(1-1)"=0+1"=0+0=0
olailol 1 F= xay+{y'-2)" = 0-1+(1"-0)"=0+(0-0)'=0+0"=0+1=1
ol 1l1]1 F= xay+{y'=2)" = 0=-1+(1"-1)"=0+(0-1)"=0+0"=0+1=1
1lolol1 F= xey+({y'-2)" = 1-0+(0"-0)"=0+(1-0)'=0+0"=0+1=1
1]1o0(1]|0 F= xay+{y'-2)" = 1-0+(0"-1)"=0+(1-1)"=0+1"=0+0=0
1|10 1] Fexeys(y-z)' = 1-1+(1°-0)'=1+(0-0)'=1+0'=1+1=1
1if1]1]1 F=xey+(y ez}’ = 1o1+(1°-1)=1+({0-1)'=1+0"=1+1=1
Hopdaderypa 2:

Ba oyedidoovpe KOKA®p Tov cuykpivel dvo bits and Tig 16660VG TOV
A kot B xat av avtd givor ioa diver oty €060 1, adlhmg diver 0.

Amo ta dedopéva etvar gvkolo va mape otov mivaka aAnfglog. Toa bits

A==k
[l I ol e I e )
==l )

€YOVUE OTNV TPAOTN KOl GTNV TEAELTALN YPOAUUY TOVL TivoKa Gpo ekel M

¢€odog elvan 1.
AoV katackevdoovpe Tov Tivaka aAndelag akolovBovpe v g nébodo:

o kabe povada oty ot)An ££000V TOL TivaKa, YPAPOLUE Evav OPO GLVEPTNONG TTOV
TEPEXEL OAEG TIG €10000VG evopéveg pe mpaén AND. Av otnv avtiotoyn YPOUUn, 1 T oG
€10600V givor undév, otov Opo TNG CLVAPTNONG 7OV YPpAYoUE Oa YPNOLLOTOMGOVUE TO
avtioTpoPo NG €16000v. Ot dpot evdrvovtor petald toug pe OR.

Apa €00 aPoL VILAPYOLY dVO HOVADES GTN GTNAN ££0J0V, YPAPOVLLE APYIKA GTT GLVAPTN O
400 Opovg

Q=AeB+ AeB

Opwg omv 1" ypopun €yovpe A=0 xor B=0 omdte otov 1° 6po mov yphwoue 6o
YPNOLOTOGOVLE T aVTIGTPOPA TV A, B.

Q=A’eB’+ AeB
A6 ™ HOopPT) TNG GLVAPTNONG TPOKVTTEL 1] GYNLOTIKY] OVOTOPAGTOCT TOV KUKAMDUOTOC.

®a oyedbdoovpe oto 1° eminedo 116 dVo THAeg NOT

mov Ba ypelactovpe otV VAOTOiNoT ToL 1°° Gpov, 6TO

dgutepo Tig dvo mHieg AND, pia yio kaBg 6po ko 6To
tpito eminedo Oa evooovpe T Ovo  emuEpovg A
amoteléoparto pe po Toan OR.

Apaoctypiotyro.

1. Xpnowomoiwvrog éva amod ta AoyIoUIKG TPOGOUOIWTNG:
http://www.cburch.com/logisim/el/index.html,
http://www.neuroproductions.be/logic-lab/,
http://www.electronicecircuits.com/download/software/mmlogicl4.zip,
http://sontrak.com/

KOTOOKEDAOTE TO KOKAWUO, TOV TOPpadelyuotos 2 kai eAEYETe Tov mivako, ainbelag tov.


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/
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DYANO EPTAZIAY : OE BOIT 2.2.1 SYNAYASTIKA KYKAQMATA
(http://goo.gl/v3F208)

11.2 HpwOporotig — IIaqpng adporstiig

H ntpdcbeon d0o dvadikdv ymeiov dni. 600 apBumv tov evog bit eivat ciyovpa pio Tod
amAr] 0AAG Kol T TOYPOVA TOAD oNUOVTIKY aplBumtikny Tpdén yati e avth Paciloviot
apKeTES AALeC Aettovpyiec. H mpdobeom avtn| £xel 1€o0epa duvatd amoteAéouaTo:

0+0=0
@;}'1*3] ITICTPELG TIPWTEG TIEPUTTWOELS TO AMOTEAEOUA TNG ABpotong eivat vag aptBuogtou evog bit
LS
1+1=10 ¥ sty tétaptnnepinmtwon to anotéAsopa sivat aptBuog pe Suo bits. TOTE, TO TPWTO amd apLoTepd
A (ou Agystatkat «To onpavtiko» / most significant) Undilo tou anotsAéopatog, ovoudistat
kparoipevojcarry  KPOTOUHEVO (carry).

K(ltd Tn 6“16“((10{(1 Ing n.X- 1011 1+1=10, «cundiv ka1 éva Kputoépav@
«Kk@OeTNC» TPdGOEGNG OTO %

881((18“(0 GDGTT]HG, ‘zﬁ)+ 1=1 0, w«pnbdEv KoL Eva KpatoUOpeEvow

apifunone, EEpovpe Oti

UTOpEL Vo TPOKLYEL 0+0+1=1, «iva»
GUVUTCO}\,O'Y{CODI,LS 610 1+1= |] 0, w«pnbdév KoL Eva KpatoOpevo® j
EMOUEVO GTAJLO TNG

KPOATOVUEVO TO 0010
npdcsOeomng. To 1010 kbvovpe Ko otV TPOcHecn dVAdIKOV TOL ATOTELOVVTOL AT

mePLocOTEPA TOV €VAG bits.

["o v mpdcbeon dvo bits (éotw A kot B) A > —* S
, L . HpwaBpototig
YPNOUOTOLOVUE GLVOVAGTIKO KOKA®LO TOV AEYETOL 5 > —
nuudpowstig (half adder). To xkOxhopa Oa Tpénet va
diver onv €£0d0 éva bit ya to dOpoispa (S) ko Eva bit
Yo, TV TEPINT®OON TOL TPOKLATEL Kpatovpevo (C). o | > <

I'o va tpocbécovue 2 bits pali pe mbovod E MApng
, ‘ , , , aBpowTtrg
kpatovuevo (éotw D, E, F) yperalopaote Eva Alyo mo
TOAMOTAOKO KOKA®UA, Tov IApn abporoty (full
adder) mov divel Tah otnv ££0d0o éva bit yia to dBpotopa (S) ko éva bit yia véo kpatoduevo

(©).

F — »

To 6vopa Tov NUIEOPOIGTH TPOEPYETAL OO TO YEYOVOG OTL OVO KUKADUATO NULOOPOIGTOV
UTTOPOVV VO GLVOVACTOVV KATAAANAL MGTE Vo VAOTONOEL £vag TANPNS 0BPOIGTIG.


file:///C:/Users/User/Desktop/ ΦΕ_ΒΘΠ_2.2.1_ΣΥΝΔΥΑΣΤΙΚΑ%20_ΚΥΚΛΩΜΑΤΑ
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v TponyodUevN EVOTNTA EI00UE TAOC KOTAGKEVALOVIE GLVOVOGTIKA KUKAMDLOTO KO TG
TEPLYPAPOLVLE T Asttovpyia Tovg. Me Bdon to mapadetypota Tov 060nkay ekel, o oyedidote
TO KUKAMUOTO NUedpoloTh Kot TAPoVS abpolath, Oa YpayeTe TIG GLVOPTIOELS TTOL
ovoyeTilouv T1g €£000VG LLE TIC E16000VG TOVG Kol B0l KOTAOKEVACETE TOVS OVTIGTOL{OVG
mivaxeg andeag. o kaBodnynon deite to eOAAO epyaciog:

@FE BOII 2.2.2 KYKA AOPOIXTON (http://goo.gl/jPjKFM)

11.3 Ak0L0ov0LOKE KUKAOROTO

Q¢ TOPO LEAETNOOUE TOPAUSEIYHOTO AOYIKMOV KUKA®UATOV TOV OTOTEAOVVTOL OO AOYIKEG
TOAEG KOl TOV O1 TIUES TV 1600V TOVG (VYNAT/ younAn tdon 1 adlag, 1/0), o kabe ypovikn
oTyun, emnpedlovv Tig TWES mov gpaviCovtol ot 5000V Tovg, UOVO TV 1010, ¥POVIKY
otiyun. Agv moailel kavéva poAO pE Ol GEPA EPAPUOCTNKAV Ol €1G0d0L OAAG 00TE Ko M
KOTAGTOOT TOV KUKAMUOTOS TPV EPAPUOCTOVV. AVTA TA AOYIKE KUKAMUATO TO OVOUAGOLLE
cLVOLOGTIKA (combinational) Aoyikd KUKAGHATO.

Opwg n ypovikn oepd (axorovbin) tv yeyovotmv eivol mOAAES @Opég KaBOPIGTIKNG
onpaciog kot Tpémel vo ANeOet vTOYTN 61O GYXEOAGILO TOV YNPLEKOD KuKAGLoTOC. [ va yivel
caENS M AvAayKn VTN, 0g doVUE MG pmopel va Avbel Eva amAd TpoPAnua:

‘Eotm 011 ypetdleton va oyedtdoovpe ynelokd cHGTNILO TO 0700 VoL EMTPETEL TV EKKIvIoN
NG UNYXOVIAG TOL BTOKIVITOV HOVOV OGOV 0 0dNyog kabicel Kot déoel Ty (v ac@aleiog
tov Kofiopatoc Tov. Evvogitan 6TL 0 KOTOGKEVLOGTNG TOV OVTOKIVITOL £)El TOMOHETNGEL TOVG
avtiotolyovg asOnmpes-dlakodnteg oto KAOopo Ko otn Cdvn Tov 00Nyol. ApyKd MG
eatvetor 6t pio TOAN AND fomg va ftav apket| yio va Avcovpe 1o tpdpAnua. Tote n unyovn
Ba Eexvovoe e v mpodmdBeom 0TL 0 00Ny eivar kabiocpévog KAT (AND) n
Covn depévn. Aegv KaAdmToLpE OU®G £TGL TNV TEPIMTMOOT TOV O 0dNYOG, OV
"evoyhettan" and ™ {dvn acpareiog, epapprolel To YvooTd TEXVAGUA: VO OECEL
M Lovn 610 kaBopo Kot petd voo kabicel mévo 6" avt «EeyeAdvtag» Tov
€W0KO PouPnt) mPoOEWOTOINONG MOV EEPOVY T TEPICGOTEPA GVYYPOVO
avtokivnta. BAémovpe Aomdv 611 to KOKAmpa mov Oa oyediacOel Ba mpémel va eivar og Béon
va TopaKoAovOel TNV ypovikh aAlnAovyio TV yeyovatmv: 0 00Myd¢ KaOeTot ko votepa 1 (o
TPOGOEVETAL DGTE VO EPAPUOLOVTAL O1 KAVOVEG ACPAAELNG.

[veton avepd 6TL Ta, GLVIVACTIKA KUKAMUATO, dEV Eivol OPKETA Yo Vo oG ADGOVY €val
tétoto mpoPAnua. ‘Eva Pacikd otoryeio mov pog Aeimet eivon exeivo g uviune. Agv éyovpe
pébet va oyedialovpe KuKAGOUATO To 0TToio Vo, pTopovv va. "Bupodvton" Kdmola mponyovpevn
katdotaon (6mwg ypeldodnke otV MEPIMTOON  TOL
TpoPAuatog mov HOALG avaeépape). Ta KukAdUOTO TOV

KOAOTTOUY auth TV avlykn Aéyovial oKoAovOLoKE 2€ KABE xpovukn oTLyu, oL

Suadikég mAnpodopieg tou

(sequential). gival amoBnKeVEVES oTaL
. , , , ) . OTOLXELQ LVAKNG EVOC
Ta akoAovOLOKA KUKADUOTO EKTOG OO AOYIKEG TTUAEG aKkoAOUBLAKOU KUKAWHATOG,
nepthopPavouy kot emmAiéov ototyeio pviung (Svadkd e T('),"t“:“,f)‘""m"””
TOUL ('state ™).

KOTTOpa), 6mov pnopet va amobnievtel éva Aoywkd 0 1.

H £€£006¢ toug efoptdton 1660 amd TIS €16050VG TOL

GLGTNUATOG OGO Kot o TNV amodnKeLUEVT TN ot otoyyeio pvAuns. H amobnievpévn tun
TOV OTOLYEIMV UVAUNG lval pe TN GEPA TNG GLVAPTNON TOV TPONYOUUEVDV €1600wV. Etot ot


https://drive.google.com/open?id=0Bw--xtY3USYmZTF4V1ZIVGN0MTQ
https://drive.google.com/open?id=0Bw--xtY3USYmZTF4V1ZIVGN0MTQ
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£€£0001 TV AKOAOVOLOK®OV KUKA®OUATOV ££0pTOVTOL O)L LOVO OO TIG TOPIVEG AL Kol OTO TIG
TPOTYOVUEVES E1GOO0VG.
Eicodog

- . ‘EZodog
|:> TovéveosTiko :>

Koxklopa

b
P

Zroysiv
Mg

‘Eva akolovbokd  kOKA®po — pmopel  vo
‘Evag kUkAog
xopokmnpotel ovyypovo (synchronous) oOtav 1 pohoyod

EPAPULOYN TOV €000V TOV, 1 EKTEAECT TOV p—
SapopmV Agttovpyl®dv kot n ANyn g €660V TOL T!_I—I_I—I_I—I_I—I_\
yvivetar o€ koBopiopéveg  ypovikég otyuéc. O

KaBOPIoUOG TV YPOVIKOV GTIYUADV YiveTar Pe Tn ypnon evog moipnod poroylov(clock pulse),
OTWS AVTOG TOV SITAOVOD GYNUATOG:

O maApdg poroylov StovERETOL TOVTOD GTO GUGTNHO KOl YPNGUYLOTOLEITAL £TGL MGTE TO
oTotyelo pvnung va emnpedloviot amd TG 16000V TOVG LOVO TIS OTIYUEG OV PBGvovy avTol
ot TaApol poAoy1ov.

Yta acvyypove (asynchronous) axolovOiokd KukA®pote, ot S1dQopes Asttovpyieg O¢
yvivovtor oe mpokaBopiopéveg ypovikés oTypés (0ev vmdpyel TOAUOS POAOYIOV), OAAG
exteA0VVTOL o€ KAOE YPOVIKN GTIYUN avdAoYd pE TN GEPE TOV 0AAALOVV 01 ElG0d0L.

11.4 Flip-Flops

H ocvuneprpopd £vog acyypovov axorlovdiokold KukAdpLoTog eEaptdtal amd T Gepd Le
v onoia aAAdlovv ot gicodot. Ta ototryeio pviuNg €0M, glvar Aoyuég mOAEG TOV TPOKAAOVV
KaBvoTtépnon O1doooNg 6To. GNUATO 7OV Jadidovior péso om’ avtés. Xtnv mpdln, &va
acOyypovo aKoAovOlokd KOKA®UO UTopoVUE VoL TO SOVUE GOV CLVOVACTIKO KUKAMUO UE
avaopaon (feedback) mov 6pmg kdmoleg popég pumopel va Tapovotdlel actdbeio yeyovog mov
npokaAel peYGAQ TPOPANLOTA GTOVG OYEOUCTEG,

Xe éva olOyypovo akoAovflakd kOKAUO, kel ONANOY] OTOL YPNOUOTOIEITOL TOAUOG
poAoy1o¥ yia va. cuyypovilovtol ot Aettovpyieg, ta ototyeion uvniung Aéyovton flip- flops. To
flip-flop ypnowonoteiton ®g KOTTOPO UVAUNG YOTL €ivol €va KOKA®UO 7TOL WUIopel va
dtnpn et o pio KATAoTOON £0G OTOL KATOL0 KATAAANAO G0 ELGOO0V TO KAVEL VL 0AAAEEL
katdotoon (amobnrevon 1 bit TAnpogopiog).

Ta flip-flops £govv cuvnBwg dvo ££660vG, pia Yo TNV TN ToL bit oL givat amobnKeLIEVO
HEGO TOVG KOl [UL0L Y10, TO CUUTAP®UE TOVG. AVOSIKES TANpOPOpiec umopovv va umovv oto flip-
flop pe d1apopove TpoTOLG Ko £Tat £xovpe didpopovg tomovg flip-flop.
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To RS flip-flop

To Baocwko flip-flop ovopdletar RS (Reset-Set), eivat £va ac0yypovo akoAovdiakd KOKAmu
Kot Kataokevaletatl amd dvo moieg NOR 6mwg paivetal 6to oynpo:

R

Q S|R|IQ|Q Nopornpnosig
1101110
00|10 | Metdanod 5=1, R=0
0j1(0 11
' Q- 0100 |1 | Metaanod 5=0, R=1
5 1l1lo]o

Nivakag ahnBeiag fPoowoo flip-flop

"Exet dvo e£0600v¢ Q ko Q’ (cvupminpopa e Q) kot dvo e166d0vg S (set, B€om) kot R (reset,
enovaeopd). Otav Q=1 ka1 Q’=0 Aéue 611 £rovpe KatdoTaon BEong (set) evod 6tav Q=0 Ko
Q’=1 éyovue kKatTdotaon undeviopov (clear).

Nwc¢ ouunepipépetal to RS flip-flop;

3TNV KOWOVLKA Tou Aettoupyla ol SUo eicobol tou mapapévouv 0 ekTdC av mpemel va PeTaBAnOel n
Katdotaor tou. Ma va To d£poupe og KaTdotoaon ...
=  Béonc(Q=1, Q'=0), Ba mpemnel va ebapuooou e éva oTiyplaio S=1 pe R=0
= undeviouou (Q=0, Q’=1), edapuolouvpe otypaio R=1 pe S=0

TNV meplnmtwon mou edpappootel Ttautoxpova 1 otig €wcodoug R kat S, to flip-flop obnyeitat oe
anpoodldplotn katdotacn n omoia Oa mpemnel va anodevyeTal.

Yrdpyovv opmg kot dArot tomot flip-flops mov d€yovror oe pia amd T1g OVO EIGAGOVG TOVG
ToApd poroyod (ck) omdte givar oOyypova kukAdparta. Tétowa ivar o JK, D (Delay) kou T
(Trigger) flip-flops. Xtv  vhomoinon ocOyypoveov  akoAoLOWKOV  KUKAOUATOV
ypnoworoovvror Kupiwg ta D ot T. Ta JK ko too T to cuvavidue otnv vAomoinon
amopOUNTOV TAAUGV OT®G B0l SOVLE KoL GTNV EXOUEVT] EVOTNTA.

210 akdAovba oynuata, Qn givarl  mapodoa katdotaon (Tn ypovikn otiyun| tn) Kot Qn+im
EMOUEVN KATAGTOOT (TN OTIYUN| th+1) TTOL CUELOVETOL LETA TNV EPUPLOYT TOALOD POAOYLOD.

Qn | D | Qres Mwe cupunspupspetar to D flip-flop;
oo 0
D Q —o|1] 1 Metadepal s kaBuotepnon, sva bit ano v
ck o 1jo0] 0 eioobo D otnv £fobo Q. H petadopd yivetar
> 111 1 pohg edbappootel moApos pohoywol.
Nwe oupnspupépstar to T flip-flop;
T Q —_— On | T| Qnex
ck 0]0j © AMGTsL katdotaon kaBs dopd mou £pyeTal
Q' 0|1 1 . o o -
o — T ol o mohpuoe pohoyot shooov otnv sicobo T
111 1

urapysen g 1.
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®YANO EPTAZIAS: OE BOIT 2.2.4 AKOAOYOIAKA (http://goo.gl/VRIEC?)

115 AmaprOpntic

I'vopicape to flip-flop w¢ Pacwkn povéda pviune. H pviun RAM tov vroloyiot, 6mov
amofnNKeVOVTAL Ol EVTOAEG KOl TO. OEOOUEVO KOTA TNV EKTEAECT TOV TPOYPAUUATOV KOt Ol
Katayopntég g Kevipikne Movadag Eneéepyaociog anotehobvtar amo flip-flops.

Ouwg, ta flip-flops éxovv ko pia dAAN Bacikn epapuroyn: eival 1o Pacikd ototyeio and To
omoio amoteieiton kabe amoapOuntg (M petpntig/ counter). Ilpdkertar yio To aKorovOloko
KOKAWLLO TTOV TTAPAYEL [l TPOOLAyEYPaUUEVT] akolovBia e£00mV (LeTpdet pia GEPE S1UKPITOV
TIHAOV) O6tav epappoloviot modpol oty €i6006 Tov. Ot ToApol 10650V TPoépyovTal Eite Ao
poAOL glte amd GAAN e&mTePIKn YN o€ loa 1 aKovoviaTa ¥povikd dtactipato. H akolovBia
e£0dmv umopel va glvar 1 Svadikn oelpd pEtpnong 1 kamoto GAAN cepd. 'Etot o amapOuntig
umopel va HeTpA ¥pOvo aAAG Kol KATOGTACELS 1] YEYOVOTOL.

210V VTOAOYIGTH OGS O ATaPlOUN TG LETPA TO XPOVO EKTEAECTG VOGS TTpOYpapatos. [evikd
o€ YNOLOKO KUKAMUO UTOPEL VoL KAVEL LETPNGELS TOV GYETILOVTOL LUE TNV ECMTEPIKT] KATACTOON
Aertovpyiog TOL KUKADUATOG 1] 1e eEmTEPIKA YeYovOTa TTOL TO KOKA®Ua emelepydletal, Ommg

Y mopddetypa, wOGH  ovToKivinTa
-

mepvovy  amd  Eva OpOMO WS¢0 |
SL(XGT(XI')p(DGT]Q, 460 SlapKSi 0 (p(l)rglv(’)g pOoAOYIOU ) ) Q
oNHOTodoTNS. Mia yprotun epoppoyn >

Tov gtvar Ko 1 daipeom cvyvoTnToC. Q3

H amlobvotepn mepintwon eivor o
dvadikog amaptBuntg mov otav aroteleitan amd N flip-flops mapdyest E£0d0 pe N bits dpa petpd
amo 1o 0 g 2"-1 ko Eavapyilet omd To 0.

O «tpiumitogy dvadikog anaplduntig oe viomoinot tov pe tpio JK flip-flops, eaivetat oto
napanave oynuo kot petpdet amd 000 (dexadikd 0) mg 111 (dexadwkd 7).

Apaotypiotyreg
1. Evag tetpaumitos ovadikos amopiOuntis kotoypaper wg évoeiln to 12. Iloia dvaoixa
ynolo gupaviCovrar oty ££000 tov, EmalnBsdote tnv axavinen oog torofetwviag to.
yneio wov fpnxate ato o1adpootikod animation: «Avad. amopiBuntig oe Scratchy
https://scratch.mit.edu/projects/13459394/

2. Mertapeite oo on-line test arovg amapiBuntés . 1. Aumor(oyiov [IE17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY-etest/ 3 .html xou ovuminpaare v Tpity

Ka1 TETOPTH GOKNOH.

®YANO EPTAZIAY: ®E BOII 2.2.5 AIIAPIOMHTHZ (http://goo.gl/OMwqil)

MSB


https://drive.google.com/open?id=0Bw--xtY3USYma2NOTWpCMkZwLXc
http://goo.gl/VRiEC7
file:///E:/DOCUMENTS/SCHOOL/ΒΠ/ΒAΨΤ/ΠΡΟΤΑΣΗ%20ΠΡΟΓΡΑΜΜΑ%20ΒΘΠ/ΣΗΜΕΙΩΣΕΙΣ/%20.%20Ι.%20Αμπατζόγλου%20ΠΕ17.08
file:///E:/DOCUMENTS/SCHOOL/ΒΠ/ΒAΨΤ/ΠΡΟΤΑΣΗ%20ΠΡΟΓΡΑΜΜΑ%20ΒΘΠ/ΣΗΜΕΙΩΣΕΙΣ/%20.%20Ι.%20Αμπατζόγλου%20ΠΕ17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY-etest/_3__.html
https://drive.google.com/open?id=0Bw--xtY3USYmazEyWlczelpwUTQ
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Epotnoeig

1. Xopakmpiote cwotéc (X) | AavBaouéves (A) i akdlovbeg Tpotdoelg yio to
GLVOLAGTIKA KUKADLOTOL:.
e  Otav é&va cuvdLAoTIKO KOKA®LO £YEL N EIGOS0VGE, 01 SLVOTOL GLVIVACUOT TIUMV
ToVG givan 2xn
o [0 kdBe cLVOLAGLO EIGOOWV TOVE EYOVUE LOVO Lo TR 6TV ££000.
e H 1y g €£600v ToV¢ emmpedletan amd TNV TN oL £iyov 01 €i60d01 TOVG G€
TPOTYOVUEVT YPOVIKT] GTUYUN.
2. T moto Adyo ot moreg NAND AEyovton «OIKOVUEVIKEGY;
3. Me mo1ovg TpOTOVG UTOPOVLLE VO, TEPTYPAYOVLE TN AEITOVPYIN EVOG GLVIVACTIKOD
KUKADLOTOG;
4. Tidéyeton ¢ €lcodo kot Tt divel wg ££000 Eva KOKAMUA o) Nadpolaty, B) TApovg
afpoilot;
[Marti o nuabporotig ovopdotnke €1ot;
[Tota glvan 1 Pacikn d10popd TV 0KOAOVOIAKOV KUKAOUATOV 0O T0 GLVOLAGTIKA,;
[Tota drapopd £xovv To VYOV Ao To AGVYYPOVE AKOAOVOLOKA KUKAMUOTA,
[Towa W ta tov flip-flops enttpénet va xpnotpomolovvTol Mg «OLadtkd KOTTOP
HVIAEMG»;
9. Avagépete tomovg flip-flop
10. Ieprypayte g cvumepipépetar a)to RS, B) o D, v) to T flip — flop.
11. Tleprypbyte emtypopotikd tn Aettovpyio evog amapOunt).
12. TTowa nAekTpovikd ctotyeio eivar Ta Pacikd cuoTATIKA EVOG amaplOunTy;
13. Totog gtvar 0 gLy 10TOG Kot TO10G 0 UEYIGTOS aplONOg oty €050 dLUdIKOD
anaplOun teccdpwv bits;
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o http://www.cburch.com/logisim/el/index.html
o http://www.neuroproductions.be/logic-lab/)


http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://goo.gl/cNDGAi
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-A123&download=/53fd92e0u40g
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-A123&download=/53fd92e0u40g
http://www.neuroproductions.be/logic-lab/
http://epal-b-basic-info-issues.wikispaces.com/%CE%A4%CE%B1+%CF%84%CF%81%CE%B1%CE%BD%CE%B6%CE%AF%CF%83%CF%84%CE%BF%CF%81%CF%82+%CE%BA%CE%B1%CE%B9+%CE%B7+%CE%B5%CF%80%CE%B1%CE%BD%CE%AC%CF%83%CF%84%CE%B1%CF%83%CE%B7+%CF%84%CF%89%CE%BD+%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CF%8E%CE%BD
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o http://www.electronicecircuits.com/download/software/mmlogic14.zip
A. N. Zxodpag: “Pnelaxn Aoyikn: AkorovOiaxkd kukhopota’ http://goo.gl/tirAJ3
Awdpaotikd animation: dvad. amapOuntig oe Scratch
https://scratch.mit.edu/projects/13459394/

Awdpaotikd animation: dvad. anapOuntg pe JK flip flop https://goo.gl/thGgVZ
Videos: YAomoinomn dvadikov amoaptuntn pe Minecraft
https://www.youtube.com/watch?v=APGMkhHud X8
https://www.youtube.com/watch?v=X2BCQC4188M

on-line test otovg anapBuntéc .. 1. Aumatloéyiov IME17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY-etest/_3__.html

Kartayopntéc: http://goo.gl/RHiqCg

Ta tpaviiotopg kot n exavaotaot TV vroloyiotav: http://goo.gl/jjkK9Z



http://www.electronicecircuits.com/download/software/mmlogic14.zip
http://goo.gl/tirAJ3
https://goo.gl/fhGgVZ
https://www.youtube.com/watch?v=APGMkhHudX8
https://www.youtube.com/watch?v=APGMkhHudX8
https://www.youtube.com/watch?v=APGMkhHudX8
https://www.youtube.com/watch?v=X2BCQC4188M
file:///C:/Users/Spyros/AppData/Local/Temp/%20.%20Ι.%20Αμπατζόγλου%20%20ΠΕ17.08
file:///C:/Users/Spyros/AppData/Local/Temp/%20.%20Ι.%20Αμπατζόγλου%20%20ΠΕ17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY-etest/_3__.html
http://epal-b-basic-info-issues.wikispaces.com/%CE%A4%CE%B1+%CF%84%CF%81%CE%B1%CE%BD%CE%B6%CE%AF%CF%83%CF%84%CE%BF%CF%81%CF%82+%CE%BA%CE%B1%CE%B9+%CE%B7+%CE%B5%CF%80%CE%B1%CE%BD%CE%AC%CF%83%CF%84%CE%B1%CF%83%CE%B7+%CF%84%CF%89%CE%BD+%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CF%8E%CE%BD
http://goo.gl/jjkK9Z
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YVOKEVEG
EMECEPYUOLOS

KOl NETAO0ONS
YNQLOK®OV 0E00UEVOV
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12. Yvokevég emeepyaoiog Kol HETAO0GTS YN PLOKDV OE00UEVOV

Y1001

Metd v peAétn tov kepaiaiov Ba gloan kavog/n vo

v\ KOTOVOEIC TNV avayKn yneloroinone onudtmv oe S14popeg
EPAPLLOYES

v amapidueic teputdoelg 0mov cuuPaivovy HETOTPOTES AVAAOYIKOD GE YNPLUKO
onuo Kot ovtiotpoga (1., NY0G, PloAoyikd onpoTa)

v meprypdoeig ) Aertovpyia twv A/D, D/A petatponénv

<

amopOUES TO KUPLOTEPQ TTEPLEYOUEVE TOVG

v g€nyeic toug Moyoug yia Tovg omoiovg ot petotponéc A/D, D/A vdkevton o
ocQaApaTO

v ovoyetilelg v oKkpiPela TV HETATPOTMV e T BUCIKA YOPAKTNPIOTIKA TOV
LLETOTPOTE®V

v avoyvepilelg Tnv kapTo fxov kot 1o modem m¢ ToPUdEIY AT CLCKEVDV TOV
npoypatorotovv D/A kot A/D petatpomég

v\ GUYKPIVEIS YOPOUKTNPIOTIKE KOPTMV M)0v Kot aEl0A0YEig TG SuvaTOTNTEG TOVG

TEPLYPAPELS TIG LETOTPOTEG CNUATOG TTOL GVpPaivovy e modem

v meprypdoeig v eEEMEN Tov modem avaloyo e Tov TOTO cVVOESNG 6To d1diKkTVLO

KOl TOV TOAAATAO POLO TV GUYYPOVOV GUGKELMDV

<

Baown opoloyia: onua, yneromoinon, petatponéac A/D, petatponéag D/A, avéivon
LETOTPOTEN, SLAUOPPOT|, amodlapopemat, modem, router

Ewayoyn: Eeocov ta ogdopéva o mpaypatikohd KOGHOL €xovv KaTd KOPLo AOYO
AVOAOYIKY] LOPOT), Ypeldlovtal ot KaTdAANAEG NAEKTPOVIKES dratdEelg Tov Ba Ta Kataypdyovy,
Oa Ta petatpéyouy oe ynoeokd, Oo to eneEepyactodv kat Oa ta eEGyovy 6e KATAAANAN LopOn
(MOOTE VO LLOG Elval yp1 oL

Agv pog evOlPEPOLY TOCO Ol TEYVIKEG AEMTOUEPELES TETO®V GLOKELOV OGO TO VO
SMIGTMOGOVLE TMG TIG YPTCLLOTOOVLE 1O gvpLTATO TNV Kobnuepwn pag Lon evod €ovv
Kol TOAAEG omovdaieg eEEIOIKEVUEVES EQAPLOYES. Bar SOVLE Y10 TOLOVE AOYOVG VITOKEVTAL GE
oQAALOTO Kot KAT® 0md Toleg TpoimoBEcelg ) Aettovpyia Tovg Tpoceyyilel IKavVOToOmTIKE TV
npaypotikoémra. H xépta fyov kot to modem, otnv KAQGIKY] TOVG HOPQY, OTOTEAOLV
YOPOKTNPIOTIKEG TEPUTTOCELS GUGKELMV TOV TPOYUOTOTOOVV UETATPOTEG GNUOTOG KO TIC
omoieg Ba meprypdyovpe pe Ayo TeplocOTEPEG AETTOUEPELEC.
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121 Yne@womoinon onpatog

INpa AEUE TO GUVOAD TIUMV PLGIKOVL pueYEBovg (eEaptnuévn petafAntm) mov aAldlel oe
oyéomn He to ¥pdvo 1 T0 Y®PO M, LE OmOldNTOTE GAAN peTafAnt) N pnetafAntéc (eSaptnuévn
petapanty).

To ofjua optdiog avtiototyel ot HETAPOAES TG AKOVGTIKNG THEONG GE GYECT LE TO YPOVO
KO TPOEPYETAL OO TIG KIVAGELS TOV QOVNTIK®OV Xopddv. To onua wovag aviiotolyel otig
UETAPOAEG TIC POTEWVOTNTAG GE GYEOT LE VO YWPIKES peTafAntég. Alda onpato oyetilovtan
LE TOVG GEIGUOVS, TNV WTPIKN (Y. KoPOOYPAENLO, EYKEPAAOYPAPNLLLL), TO XPNUATIGTPLO
(0eixTeg), TNV p€Tpnon g avepyiog KA.

2mv gvotnta 1.1 dwokpivape 0o katnyopieg onpdtwv:
- avaloywkdé onuo Omov m o oveEdptnn o W
petafAnt)  petafaiietor  oe  éva GUVEXEG |
OLICTN L0 TYLDV.
AVOLOYIKA oNHOTO TO{PVOLLE G Vo TANDOG TEPMTMOGE®Y OO TOV PLGIKO KOGLO:

£VTOOM YOV GE GLVAPTNON LLE TO XPOVO, ATUHOCPALPIKT TEST GE GLVAPTNOT LE TO VYOG,
mieom vypol g oYEOT UE TNV ATOCTACT OO TNV EMUPAVELL TOV, KAT

- YNowko6 onuo 6mov 1060 N aveEdptntn 000 Kol M eEapTnuUéV peTaBAnT
UTOPOLV VO TAPOVY PUOVO OOKPLTES TIUEC.
x(#2) x(m)

| L I Il

(o) B
ONILO O10KPITOD YPOVOD WNQLOKO GHUO.
e e B [To méve eaivetar 6TL 6T0 YNELOKO oNpa 1

fixou

ave&apTnn LeTOPANTN deV maipVEL OTOLOONTOTE TIUN
Tapd LOVO GUYKEKPEVEG TPOKADOPIGUEVES CTADLLES

TILOV.

30 e ¢ SerypaToir meévoc , , , , ,
26 ’ wngiaxs Ynoeromoinon Aépe tn LETATPOTN EVOG AVOAOYIKOD
s ‘i’ | 1 oNpotog oe yneako (cvvidme dvadikod). Tote To
- ; : 1 [ { ] o0, OO GLVEXNG CLVAPTNGT TOV YPOHVOL

X ‘ . LETOTPEMETAL OE GEPA SLOKPLTOV OPOUNTIKAOV TIUDV.
30 T e |
ag "Eva avaroyikd onpa yio va ymoelonomOei, Oa
- TPENEL VAL VTTOGTEL derypaToinyia, Kpavtion,

T I K®OIKOTOING1| OGTE Vo YIVEL AVTIKEILEVO

eneepyaciag 1 vo dMGEL YpNGUUN TANPOPOopia.
Phpromoinon 1yov
Xapn 6ToVG LIOAOYIOTES KOl TIG VEEG TEYVOAOYIEC, 1) KATOYPAPT], 1 LETATPOTN OLVAAOYIKOV
ONUOTOC o€ Yneoko, 1 enelepyacio kot n aglomoinon onudtov givol pio apKeTd OKOAN
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vd0eom Kol 6€ TOAAEG TepTT®OELS oyeTileTal Oyt HOvo pe TN O1EVKOALVGY| HoG OAAG Kol e
v 1o v oot T {ONG Lo,

Xopaktplotikd mopdaderypo 1 eneéepyacio floonpdt®y Tov ¥pnoIorTolovvIol TG0 GTNV
wTptkn 660 Ko otnv Proroyio kabmg mepEyovy TANPoEopieg YPNOUYES Yo T HEAETN
TaOOPLGIOAOYIKAOV  pNYovVIcUdV o€ évav  (oviavd opyavioud (kopdoypaenua, oov.
TOHOYPOPi0, GTLOTA Y10 TECT] KO POY| QULOTOG GE aryyeio, oot amd Ploynukés SOKIUAGIES
aipotog K.AT.).

E&dALov, og dradkacio ynelomoinong vokevtot Biiia, Epya téxvng, nNTKE TEKUNPLo 1
Bivteo, ®oTE Vo Pmopovv vo avamapoyobv pe omodekTn moldtnta, vo peAetnovv kot va
dtcmBovv 6To YpoVvo.

Mmnopeite vo Teptypdyete GAAEG TEPUTTAOGELS YNPLOTOINONG ;

12.2 Meratponeic D/A ko A/D

Ta onpato Tov avaioykol pog KOGHOV amoteAovvIotl amd Amelpo onueio kol o Kabe
YPOVIKY| GTUYUN 1 T TOLG Umopel va amontel dmeipo dekadikd ynoia yo vo meptypoapet apa
gtvor  avoroywed. Ot vTOAOYIOTEG HOG KOt GAAEG GLOKELEG GLYYPOVNG  TEYXVOAOYiNG,
arofnkevovy, emeEepyalovror Kol €Ayouy Ynelokd CHUOTO. XVVETMG GLYVE omotteital 1
YNELO0TOiNoT OVOAOYIK®V CUAT®V 1] 1] LETATPOTT YNPLUKDOV GE OVOAOYIKAL.

‘Eva cvomnua mov d€xeton og €i6000 pio avaAoyiKn Too high
taom (Volts) kot ™ petatpénel o dvadikn ALEn (bits) o]
Mystar  petatpoméag A/D  (Analog to Digital | Vowses ) roo o
Converter, ADC). | Comparatr /f Cr—

S— /
Analog Input T '

avohoywko oo ——pf ADC | —p  Suadiki Aéén I Y

_}Digital
Output
|DfACONVERT| /7— ’
Yuvnbwg ot A/D petatpomeig eivor moAvTAOKQ //

KukAopato. ‘Evag oyetikd amdiog THTOg T0VG, 0VTOG TOV  Clock Counter —

. ’ ) 14 antro Conversion Dane
ddoykdv Tpoceyylcewv @oivetar oynuotikd oto Uosie [to7 Gaanting
STAQVO S1AYPOULLLAL. (sample)

O pertatponéag D/C Digital to Analog Converter, DAC) déyeton g €i60d0 pia dvadikn
AéEN (bits) kou diver oty ££006 ToL avaroyiko onua (Volts).

Svadwkn Aéfn » DAC > avoAoyIKoO oipa

[Teprhappdverl Aoyikég TOAEC, NAEKTPOVIKOVS OUKOTTES, TEAECTIKOVG EVIOYLTEG,
avtiotdoelc. Mo tomikt| otdtaén DAC €yxel popen ocav avtr mov @aivetol oty akdAovon
GYNUOTIKT] OVOTOPAGTACT).
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N

" Aoylkég HAgkTpovikoi AikTuo
—| nlkeg B1aKONTEG AVTIOTACEWY
wngiakn
gicodog

Taon avagopdg

HAPAAEITMATA:

AVaAloyIkn
Taon eEodou

DAC petatponéag XOU/EVIOXUTHG KOUOTLKWY
yia va BeAtuwoel Tov o o smartphone
kat laptop

Meratponsag DAC g MBS pe sibikry
Baon-tpodoborikd, avaPabpilston
Kot ASITOUpYEL KaL WG TP OSVIOYUTHG-
MNaiZzt SAwv Twv stdwv ta apysic amd
384/32 £wg DSD kau S&ystan 6Awv
Twv sidwv Pndraksg stoodoug

Ze pia mAakéta Arduino, oL akpodékteg Tou £xouv éva ‘A’ unpootd
and TV eTikéTa toug (A0 péxpt AS) prtopouv va StaBdaoouv
avaloyLKEG TaoeLg. O petatponéag oto Arduino eival 10-bit mou
onuaivel otL XL TnV Suvatotnta va avixvevst 1,024 (210) Siakpira
avaloyikd entineda. Mepikoi pikpoenefepyaotégéxouv 8-bit ADCs
(28 = 256 Srakpira enineda) kat pepikoi éxovv 16-bit ADCs (216 =
65,535 Siakpira enineda).

O tpomog nou Asttoupyei évag ADC sival apketd nepimAokog. Mia
7O TLG TILO KOLVEG TEXVLKEG XPIOLHOTIOLEL TNV avaAOYLIKK TEOoN ylava
$opTicEL EVaV ECWTEPLKO TIUKVWTH] KOL OTH CUVEXELO HETPATOL O
XPOVOG TToU XpELGleTalL yia Vo anodopTLOTEL KATA HAKOG HLAG
ECWTEPLKNG avtiotaons. O pikpoenefepyaotrq eAéyxeLtov aplBuo
TWV KUKAWV poAoyLol TIouU TEPACAV TIPLV ATo¢OPTIOTEL O TUKVWTHG
KOl auTtog eiva o aplBpog nou entotpédetal o bits poAigo ADC
eivat mAnpne.

AD petaTpoming 6EOL0GHEVOS VO LETUTPETEL
avolroyk €icodo stereo L/R (DVD player,
iPod/MP3) o ynoroki] ££000 kKaTdAinin Yo
EVIGYLTI], cVoTnpo home theater kKA pe ypappkn
TOAPOK®OIKY] S1oHOp@mao) pe puOpo
dstypatoinyiog 48 KHz

I

Outputs

Optical
Audio Receiver
=l
Preamp | Power Amp
ANALOG TO DIGITAL g
AUDIO CONVERTER '
11 B g E === Pt
- 'é g =, - -- ¥
Analog = Digital
Input Output
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ApacTypiotyra:

Merafeite oto Animation: D/A uetozponr: https://lwww.wisc-online.com/learn/career-
clusters/info-tech/cis6208/digital-to-analog-converters . Me faon to mepieydusvo tov,
weprypayte g uetafoléc ofjuaros (DA AD) oe éva synthesizer.

DYAANO EPTAXIAY
@DF BOII 2.3.1 2.3.2 YHDPIOIIOIHXH YHMATOY METATPOIIELY
(http://goo.gl/C5GUPa)

12.3 Xoapoxtnpiotikd kot cdipata petatponiov D/A ko A/D

Boowkd yopaxtnpiotikd tov petotponéa D/A givar:
O 70 VP0G TIMV NG Thong eEddov (m.y. +/-5 Volts, 0-10 Volts)
O TO UNKOG NG OLASIKNG AEENG TTOL OEYeTOL 0TIV £16030 TOV (). 8 bits)

INoa tov petatponéa A/D pog evotapépovy Kupiwg:
O TO €VPOG TIMOV TNG Thong 16600V (m.y. +/-5 Volts, 0-10 Volts)
O  TO UNKOG NG dLAdIKNG AEENG Tov TTapdyetl oty £€£006 tov (m.y. 8, 10, 16, 24 bits). To
péyebog avtd Aéyeton Kot avaivemn tov petotponéa A/D.
o 0 puluodg petatpomng A/D (m.y. 10 kHz, 50kHz, 2MHz)

H petatpomm A/D givar amd ™ @Oon ¢ pia mpoondleia TpocEyyions e TPoyHOTIKNG
TG €VOG MAEKTPWKOD oNuatog pe o dvadtky Tipr. Onwg avaeépbnke Mon, xobmg
peTafAAAETAL TO OVOAOYIKO o HETAED OLO YPOVIKDV GTIYUOV, TEPLEYEL AMEIPES TIUES LE
dmepn axpifeta. AvtiBeta, pio ynelokr (dvadikn) Tiun Exel Tepoptopévo apoud yneiov dpa
Kot teplopiopévn akpipeta. EmmAéov o petatponéag A/D pnopet va eneepydleton £va onpa
€10000V pe kdmowov meploptopévo puopd. ‘Etot mpokdmtovy dvo Pacikd cedipoto Katd
LETOTPOTN OVOAOYIKOD GNLOTOG GE YNOLOKO.

To mpoto o@dipo oyxetiCetor pe
LETOTPOT] TOV OVOAOYIKOD GNUOTOS GE

1 IZfpa Eicodou

a3

2 Kpavnopévn
‘Etodog

. | OULYKEKPLUEVEG LOVO YPOVIKEG GTIYUEG KO
Oyl oLVEYMDG Kol TO GOOAMO 0vTO givor
piKpoTEPO OG0  pEYOADTEPN  GLYVOTNTA
petatponng €xet o petatpoméag A/D.
YynAn ovyvotto HETATPOTNG Onuaivet
= HEYOADTEPO GLVOMKO TANB0G Oetypdtwv

I AAAAA L A NA , , ,
|\ A% M\ apa KOADTEPT TPOGEYYION ™mg

cpopd iy 000 KeHTIAGY s mpaypatiucoTnTag (HeTald SVo Serypdtmv,

MNAdrog

ZgpdApa

0 LETATPOTENG OYVOEL TIC TIUES TOV GTUOTOG).

To debtepo ocpdipa oxetiCetor pe TV TEPLOPOUEV AVAALGT €VOG LETOTPOTEDN KO
pewmveTal 660 peyolutepn eivar 1 avdivon avt. Meydin avdivon onuaivel tepiocotepa bits
TOV TTEPLYPAPOVY OTIG THAVEG GTAOLEG GNUATOG, APa TEPLGGOTEPES TOHAVES TILES OCLOTOG, GpoL
KoAOTEPT aKpiPeta.


https://drive.google.com/open?id=0Bw--xtY3USYmY3hHRm9oTkkzSVU
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ApaoctypioTyreg:

1. on line test arov A/D petozponéa: 1. Aumotioyiov I[IE17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY-etest/adc.html

2. on line test arov D/A uetomponéa. 1. Aurar{oyiov IIE17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY

DYAANO EPITAXIAY:
QF BOII 2.3.1 2.3.2 YHPIOIIOIHXH YHMATOYX METATPOIIEIY
(http://goo.gl/C5GUPa)

12.4 H kapta fqyov kot To modem
Kapra iyov

Mmnopet 01 Tp®dTOL TPOGMTIKOL VTOAOYIGTES VoL d1EBeTOY Eva
amAO LEYAPWVO GUVOESEUEVO GTN UNTPIKN KOL VO TOPT YOy oV
amAEG MYNTIKEG EOOTOMGELS, OUMG YPNYOPO TPOEKLYE M
avlykn Katoypagpns, emeepyociog ovomapoym®yng KoANg
TO1OTNTOG YOV Y10 TNV VTOGTNPLEN TOAVUEGIKDV EPUPLOYDV.
Tote éxove v euEAvicn, ™G M KAPTO Myov, E&ite g

1 1) e e

aveEdpnn képto eméktaons eite  evoopaTOUEV O H Képra fiyov Sound Blaster Livel, jua.
. wmikl kdpro enékroons tomov PCI.
UNTPKY.

Ot ovyypoveg unTpikég Bewpeitor mo SESOUEVO OTL £XOVV EVOOUATOUEVT TNV KAPTA 1XOV
oL O100€tel ST €16000 KPOPDOVOL, MYO0 TEPPAAAOVTOC 5.1, €6MTEPIKES LTOJOYES Yol
Ol VVOEST UTTPOCTIVAV VTTOJOY DV, E£600VE YNE10KOV 1YL Kot AAAL (AVAAOYW LLE TO LOVTELOD
g UNTPKNG). Kaddmrouv dpiota dheg Tig ovlryKes Tov HEGOL XPNOTN Y®PIS va emPapivouy
TO GUGTILOL

M yopakTnploTikny Képto 1xov mepAapPavel Evo OAOKANP®UEVO KUKA®UO MOV TOV
TEPLEYEL EVOL YN PLOKO-GE-OVOAOYIKO LETATPOTEN O OTOT0G UETOTPEMEL TIG KATAYEYPOUUUEVES 1)
TIC TOPUYOUEVES YNOLOKES KUUATOUOPPEG YOV GE AVOAOYIKT) LOpPpN]. AVTO TO oo odnyeiton
o€ éva (TVTTOV aKoLGTIKOV) Bucua dmov umopel va cuVIEDEL Evag eVIGLTNG, OKOLGTIKA 1 GAAN
Tapopot cuokeLy. Ot TPAOTES KAPTES NYOL ElYav LOVO €val 1) 600 KavEALo YneaKoL 1YoV Kot
OgV UTOPOVGOV VAL EYYPAPOLY KOl VO, OVOTOPAYOVV Y0 SVuYXPOVeS. Ot TepIocoTepe KAPTES
topo eivon full-duplex. Avto onpaivel 6Tt TepLapUBAVOVY TEPIGGOTEPT ATTO EVOL OLOKAT|POUEVQL
KUKA®UOTA NYov, dote vo oympilovv v enelepyacio cvviebeiévov Nyov ond v
YNOLOKT avamopoymyn xov. Avtd emtuyydvetar cuvidwg amd Toivdioaviikd DACS, tkavd va
aVATOPAYOLV TOAAG YNOLoKA SElyLOTa SIOPOPETIKNG TOLOTNTOG KOl EVIOGNG NYOV Kol TOAAEC
QOpEG v ePOpUOLoVY, aKOUN KOl GE TPAYUATIKO YPOVO, HOVCIKE €€ o€ avtd, Om®G TO
QeUATpaplopo M OoTpEPA®SN. Meptkég POPEC, N TOAVKAVOAT YNEOKN OVATOPay®yn NYOL
umopet emiong va ypnowomomBel ywoo ™ oOVOES HOLGIKNG €GV  CLVOLOGCTEL e oL


http://users.sch.gr/jabatzo/files/yliko/e-test/mY
https://drive.google.com/open?id=0Bw--xtY3USYmY3hHRm9oTkkzSVU
https://el.wikipedia.org/wiki/Chip
https://el.wikipedia.org/w/index.php?title=%CE%A8%CE%B7%CF%86%CE%B9%CE%B1%CE%BA%CF%8C-%CF%83%CE%B5-%CE%B1%CE%BD%CE%B1%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C_%CE%BC%CE%B5%CF%84%CE%B1%CF%84%CF%81%CE%BF%CF%80%CE%AD%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%91%CE%BD%CE%B1%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C_%CF%83%CE%AE%CE%BC%CE%B1
https://el.wikipedia.org/wiki/Chip
https://el.wikipedia.org/wiki/Chip
https://el.wikipedia.org/w/index.php?title=%CE%A8%CE%B7%CF%86%CE%B9%CE%B1%CE%BA%CF%8C-%CF%83%CE%B5-%CE%B1%CE%BD%CE%B1%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C_%CE%BC%CE%B5%CF%84%CE%B1%CF%84%CF%81%CE%BF%CF%80%CE%AD%CE%B1&action=edit&redlink=1
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ymoelomompévn  tpdmela opydvev KAmTowov €l00vg, MOV TEPLEYXEL OElypato To Omoia
avTIoTO0OV 6€ TpoTLTa, Opyoava MIDI.

Ot mep1ocOTEPEG KAPTES 1OV EYOVV L KOpta €i60d0 (line in), amd 6mov pmopet va elcoyOet
TO MYMNTIKO GNUaL, OO TOL OPYAVE, KOTOYPAPTG TOLVIDV, KOGETMV 1 TAPOLOL®Y NYNTIKOV TYOV.
H xdpta Nyov umopel va ymelomomoet avtd 1o onuo (ue ADC) kot vo to amodnkedoet
(eheyydueva amd To avtioTor o AOYICUIKO VTOAOYIGTMV) GTOV OKANPO S16KO TOL LITOAOYIOTY|
npokeévoy vo avorapoydel 1 va vrootel eneEepyacio. ‘Eva dAlo yopaktmplotikd Boouo
e€mTepKNg ovvdeonc, etvat avtd ToL "HIKPOE®VOL", TO 0010 GLVIEETAL LE TO HIKPOPMOVO 1)
OmOl0ONTOTE GAAN GLOKELY] €GOS0V, TOV TOPAYEL GNUO YUUNAOTEPOV EMITEIOVL TAONG OF
oVLYKpLoN Ue eKetveg oL cuvdEovtar pe TV KOpla €i6odo (line in). H eilcaymyr tov yov pmopel
opoimg vo ymelomomBei ko va amodnkevdel 610 okAnpd dicko 1 aAMdg va xpnoiomoin el
amod E101KEG EQAPUOYEG OTMOG AOYIGUIKO avoyvdpiong emvng i yio Aoytouko Voice Over IP.

["a va ypnotpomomOet pio KGPTo 0L, TO AEITOLVPYIKO GVGTILO OTOUTEL £VO, VTTOTLTTAON
001y6 cvokevng (driver). Mepud Aettovpyikd cuoTHHate TEPIAAUPAVOVY TOVS OTAPAITTOVG
001MY0oVG Yo LEPIKEG 1 Yo OAES TIC StobEaES KAPTES, EOAAAMG 0 0ONYOG TG GLGKELNG
TOPEYETOL OO TOV KOTAGKEVAGTN TNG.

To modem ka1 n e&£€A1EN Tov

Amo 1o péoa g dekaetiog Tov 90, oL TO LTOAOYICTIKA
cvotnuote cVVOEONKaY 610 OladikTvo, T0 modem OewpnOnke
ATOPOITNTO CLGTOTIKO TOVG LE TN LOPON EITE EGMTEPIKNG KAPTOG
elte e€MTEPIKNG GLOKEVTG.

o ™ obvoeon o10 ddikTvo Ypnoipomomdnke 10 £TOO
OIKTLO TOV TNAEPOVIKOV YPOUU®OV TOL UETEPEPAY OVOAOYIKO
onua. To ymeokd ofuo omd &vav VTOAOYIOTH E£MPENE VO, UETATPONEL OE OVOAOYIKO
(Sropopewon/ modulation) dote va TEPACEL A0 TIG TNAEPOVIKES YPOUUES Kot va. Eavayivel
YnoeKko Katd T Ayn Tov and dAilov vroAioylot (amodiapdpewon/ demodulation). Avtn
akpipadg eivar kot 1 Aettovpyio Tov modem.

Modem PSTN

Xy tpaypoatikdtnTa 1o modem Tov LIWOAOYISTH/ ATOGTOAEN, LETOOIOEL Eva 6TabfEPD
NUTOVOEESG OVOAOYIKO GTLO, TO PEPOV GNA (carrier) ToV 0oiov T YOPAKTPIGTIKA, ONA.
70 TAATOG, 1| PACT KoL M

oLYVOTNTA, SLULOPPDVOVTOL - E g -
N
— |\
=]

avaAoyQ LE TNV TN TNG = AN
yneakng Tinpopopiog (to 0 —[ ML vV "u'::':
N 1). Ztov vroloyloty Tov

TapaAfmTn, To modem O10UOPPOTH/OTOIOUOPPOTH

OTOK®OIKOTOLEL TV TANPOPOPIa TTOL TPOEPYETOL OO TO SLOUOPPMOUEVO PEPOV CTLLOL.
AvAAOYN TEYVIKN £XOVLE Y10 LETAPOPE TANPOPOPING GE OTOL00NTOTE PLGIKO HEGO LETAOOONG
(.. aépogc, onTIKN 1va, YAAKIVO KAAMAO0) OOV «KMIKOTOIEITO 1| XPNCUUN TANPOPOpica TOV


https://el.wikipedia.org/wiki/%CE%9A%CE%B1%CF%83%CE%AD%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CE%B9%CE%BA%CF%81%CF%8C%CF%86%CF%89%CE%BD%CE%BF
https://el.wikipedia.org/wiki/%CE%9B%CE%B5%CE%B9%CF%84%CE%BF%CF%85%CF%81%CE%B3%CE%B9%CE%BA%CF%8C_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%9F%CE%B4%CE%B7%CE%B3%CF%8C%CF%82_%CF%83%CF%85%CF%83%CE%BA%CE%B5%CF%85%CE%AE%CF%82
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Bélovpe Vo LETAOMGOVLE TAV® GE GNILOL TO 0010 UTOpel va petapepbel 6TO CLYKEKPIEVO
UEGO LE TIG MYOTEPES OMMAELEG GE 1oYV. 2T podtopmVvikd ofjpata (AM 1 FM) éva avaloyuco
ONHOL SOUHOPPDVEL AALO OVOAOYIKO GO LEYOAVTEPTG CLYVOTNTOG,

H toydtra petddoong otn 61000vVOEST dVO VIOAOYIOTIKOV CLGTNUATOV peTplétal o bits
ava devtepdiento (bps). Ta mpdta ypdvia, pe T cvvdioelg PSTN £ptave otnv Koldtepn
nepintoon ta 56Kbps 6tav onuepa 1 VDSL cdvdeon vrooyeton Eémg 1000 popég peyordtepn
oo T, ONA. Emg 50 Mbps.

(G Model)

—— A ))))

Telephone Telephone
(V Model) (V Model) LAN

modem / router

2TIG HEPEC Lag, Yio Tpoo®miky xpron, o ISP (Internet Service Provider, tapoyoc vanpecimv
Internet) pog mpounbevel P Guckevy TOLV TV ovopdalovpe router. Tty TpoypoTIKOTNTA M
ovokeL avty cvvdvalet modem, router, switch kot évo wireless access point otnv id1a
cvokevocio. Xe HeYOAeg emayYEAUOTIKES €yKaTAoTAoES Bo cuvavinoovue Eexmplotd Tig
GLOKEVEG OVTEC, cLYVE pdAoTa oe pEyebog viovAdmag!

Eportijoeig
1. Avagépete nepurtmoels o) amd v kadnpepvn Con, B) and Betikéc Ko Bewpnrikég
EMGTILES, OOV YIVETOL YN PLOTOINGT dESOUEV®V.
2. Tidéyetan wg gicodo kot Tt Pydlet og v €066 tov o) évag A/D ko B) évac D/IA
LLETOTPOTENG;
Avagépete yopaxtnpiotikd a)twv D/A B)tov A/D petatpoméwmy.
4. E&nynote mola GOAALATO TPOKVLITOVY KOTA TN LETOTPOTNT OLVOAOYIKOV GHLLOTOG GE
YNEKO Kot TG UTOPOHV 0LTA TO GOAALOTA VO EAAYIGTOTTOM00VV.
[Meprypayte Yo mo10vg 6KOTOVG Ypnciomotei 1 kapto xov D/A 1} A/D petatponeic.
[Meprypayte Tov poro tv modems katd v tpdsPacn pog 6to dadiktvo.
7. Xpnowonoteitar to modem, g aveEApTNT GLGKELT GTA GVYYPOVO, VITOAOYIGTIKG.
ocvotiuata; E&nyelote.

.

oo

DPYAAO EPT'AXIA : PE BOII 2.3.4 KAPTA HXOY MODEM (http://goo.gl/QqLgxl)


https://drive.google.com/open?id=0Bw--xtY3USYmMFQwVkhLaHdpdG8
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BIBAIOT'PA®IA - ANADPOPEXY

Z1epiong A., T'ohovpng K., [Taraddnoviog A. Xtabdnoviog K Baoikés Apyéc Pnoroxng
Teyvoloyiog dwtodevtpo: http://goo.gl/ivdtTYO KED 7.2,7.3

[Morakwvotavtivov, I', Toavakag, I1., Kolbpng, N., Mavovcomovrov, A., Matlakoc, IT.
Teyvoloyio Yroloyiotikawv Lvatnudatwy & Agitovpyixd Xootiuata, Toudoymyuod
Ivetitovto, ABnva, Pwtddevipo: http://goo.gl/FRsjoK KE®. 2.4 KE® 5.6

K. Iexkopeting, I. Boywatlng, . Kovvaong, X. Merémnc,I1. Mmovydc, 1. Zwpvaiog, YAiko
Yroloyiotov Toadaywyikd Ivetitovto, Adnva, KED. 5.1

ITHI'EX- YAIKO I'lA EIINIINAEON MEAETH: @‘

» Animation: D/A petotpont: https://www.wisc-
online.com/learn/career-clusters/info-tech/cis6208/digital-to-analog-converters
» Animation: A/D petatpomn: https://www.wisc-online.com/learn/computer-science/it-
support/cis5908/analog-and-digital-converters
» Elevbepo Aoyiopiko eneé. yov: Audacity
> Videos:
o |IEMA - Ynoromoinon & Ilpooin g EAAnvikng Movoikng
https://www.youtube.com/watch?v=-2JiBmROmTc
o  Wnolonoinon toavidv https://www.youtube.com/watch?v=-KXfMGY Z7lY
https://www.youtube.com/watch?v=e3nfm05-2J8 (ayyiika)
o  Ynolomoinon evog evivmov
https://www.youtube.com/watch?v=MH8suW8UTfo
o Ynoelonoinon kot IIpoPoin ZvAroymv Movceiov N. Kalavtldxn:
https://www.youtube.com/watch?v=0PY 9Koeg9tU
o  Ynoelonoinon swdévag (ool 16Tob:
https://www.youtube.com/watch?v=zPOriLt57Gg
o ¥nolonoinon Proroyikdv onpdtmv: https://www.youtube.com/watch?v=-
aQd1P_Yr3Y
» Tlapovcioon: N. TeomatcovAing
http://users.iit.demokritos.gr/~ntsap/courses/bes04/lectures/mmO02.pdf
» TEI Aopiog: A. Kavoritoog,
http://www.eln.teilam.gr/sites/default/files/ _IATRIKA_0.pdf
» on line test 6tov D/A petatponéa: I Apmatldyrov ITE17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY -etest/dac.htm
» on line test 6tov D/A petatponéa: I Apmatldyrov ITE17.08
http://users.sch.gr/jabatzo/files/yliko/e-test/mY -etest/adc.html
» Wikipedia: képta fyov, https://goo.gl/KRbvFZ
» O®ntodevtpo: Bivteo http://photodentro.edu.gr/video/handle/8522/231
»  Tlayvior mpocopoimong tng Aettovpyiag tov modem http://csunplugged.org/modems-
unplugged-2/
» APOPO: ITwc Aertovpyei o Aiktvo LAN oto Enitt A. Kvpitong http://goo.gl/v8n5qgl


http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B136&download=/53ff4053l5ub
http://goo.gl/FRsjoK
https://www.wisc-online.com/learn/career-clusters/info-tech/cis6208/digital-to-analog-converters
https://www.wisc-online.com/learn/career-clusters/info-tech/cis6208/digital-to-analog-converters
https://www.wisc-online.com/learn/computer-science/it-support/cis5908/analog-and-digital-converters
https://www.wisc-online.com/learn/computer-science/it-support/cis5908/analog-and-digital-converters
https://www.youtube.com/watch?v=-KXfMGYZ7lY
https://www.youtube.com/watch?v=e3nfm05-2J8
https://www.youtube.com/watch?v=MH8suW8UTfo
https://www.youtube.com/watch?v=oPY9Koeg9tU
https://www.youtube.com/watch?v=zP0riLt57Gg
https://www.youtube.com/watch?v=-aQd1P_Yr3Y
https://www.youtube.com/watch?v=-aQd1P_Yr3Y
http://users.iit.demokritos.gr/~ntsap/courses/bes04/lectures/mm02.pdf
http://www.eln.teilam.gr/sites/default/files/_IATRIKA_0.pdf
http://users.sch.gr/jabatzo/files/yliko/e-test/mY-etest/dac.htm
https://goo.gl/KRbvFZ
http://photodentro.edu.gr/video/handle/8522/231
http://csunplugged.org/modems-unplugged-2/
http://csunplugged.org/modems-unplugged-2/
http://goo.gl/v8n5ql
https://upload.wikimedia.org/wikipedia/commons/9/9d/ComputerMemoryHierarchy.png
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13. Oroxinpopéve Kokiopata

Y1001

Metd v pedétn tov kepaiaiov Oa gicat kovog/m va
v wpoocdiopilelg v Evvota tov OA. Kukhdpotog

amoplOpElg OAOKANP®UEVE KUKADUOTO TTOV £XOVV EQAPLOYEC otV Kadnuepv {on

amopOueig Ta yopaktnpiotikd tov OL. Kvuka.

tagivopeig Ta OA. Kvkh. pe faon v kMpoko oAOKANpmOoNG

KATOVOUALELS TIC TEYVOA. KATAGKEVNG AOY. TUADV KOl TO YOPUKTNPIOTIKAE TUADY

OAOKA. KUKA.

avayvopilelg ™ onuoasio TV TUNUAT®V TOL OVORATOS EVOG OA. KUKAMUATOG

TEPLYPAPELS TOV IKPOETEEEPYOOTH Kot 0ELOAOYEIS TO pOLO TOL 5T AEITOVPYi TOV

H/Y

v avoQépelg Ta 6TAS10 TOL KOKAOL EVIOANC

v amapiBueic Tig Pacikéc povadeg mov TEPILAUPAVEL O LIKPOETEEEPYAOTNG KO
TEPLYPAPELS EMLYPOLUATIKE T AELTOVPYIN TOVG

v TEPLYPAQELG TOL AELTOVPYIKE YOPAKTNPLOTIKG EVOG KPOETEEEPYOOTN

v avogépelg pepikéc amd tig mpoceates e€elifeig oto OL. KukA. kat 6Toug
UIKPOETEEEPYOAOTEG

v meptypdoeig avtikeipevo epguvadv Yopom omd to. OX. Kuk. kot tovg pikpoemeéepyootéc
KoL vaL EAEYYELS TNV LEAAOVTIKT 160 TOv V. ToL Moore

AN NI NERN

ANERN

Baown oporoyia: tpoviictop, KAMpoKo OAOKANp®ONG, apluntikny kot Aoy HLOvAda.
KOTOXOPNTEG, LOVAda EAEYYOV, OAOPOLOL, KOKAOG EVIOANG, TEXVNTI VOMLOGUVT|, KPavTikdg
vroloylGThG, qubit

Ewayoyn: ‘Exovtoc 610 pookd pog po tpotn eikoéva amd Tov IKpOKOGHO NG YNOLUKNG
TEYVOAOYIOG, TMNYAIVOLUE OTN YEWPOTOCT HOPON TV GOYYPOVOV KUKAOUATOV, TO
OloxAnpopéva Kukiopata, Tov pmopovv vo 6tafodv avtoted®ds, KaAN TPOGTATEVUEVO GE
€01KO mePIPANUa Ko Tov umopel vor amoteAobvTol amd eAAYIOTO MG HEPIKE EKOTOUUDPLOL
niektpovikd otoryeio. Avayvopilovpe YOp® PG TOAAEG EQPOAPLOYES TOVS, TO TASIVOUOVUE G
KOTNYOPieEg Kot TEPLYPAPOLLLE TO POGIKG TOVS YOPOKTNPIOTIKAL.

E&etdlovpe tov pukpoeneEepyaoty wg OrokAnpopévo Kdkimpo kot og 10 Kevipkd kot
ONUOVTIKOTEPO EAPTNA €VOC LTOAOYIGTIKOD cvotiuatoc. [TapakoiovBovue Tic paydaieg
TEXVOAOYIKEG £EEMEELS OTOVG WIKPOETEEEPYAOTES KO TPOYMPOVUE GE U0 TPMTN SEPEVVNON
YOPp® amd OCA OGS EMPVAACGEL TO LEAAOV.
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13.1 Amo 115 MOYIKEG TOAEG OTU OAOKANPOUEVE KUKAONATO,

H moAvmAokotnta TV KUKAOUATOV TOV YPNCUOTOI0VVTOL OTIG GUYYPOVES EQOPLOYES Kot
1N €VPLTATN YPNOT TNG YNPLUKNG TEYVOAOYIOG OTALTOVV LEYAAT TaXDTNTO KATOGKELNG, EVKOALN
GUVOPHOAGYNONG, OEOTIOTIO KOl OGQPAAELD GTY] YPNON TOL TEAMKOV TPoldvtoc. Ot avayKeg
aLTEG 001 yNoaY oTn dnovpyia twv OAokAnpopévov Kukiopdtwy.

Oroxinpopévo kokropa (0.K.,

‘Eva ohokinpopévo kOkAopo amotedeiton amd NAEKTPOVIK

eEQPTHOTA OTOG AVTIGTAGELS, TUKVAOTEG, 610001, TPavEicTOpS IC, mtegrated Cl rcmt) OVOMCSTOH
KAT. Al0pOpETIKOL TOTTOL EEUPTNUATOV £XOVV SLOPOPETIKEG $va KOKA® uo. GDV6858péV(DV
GUUTEPUPOPES. , P

, . . ., NAEKTPOVIKOV GTOLYEI®MV TOV
Ta pavlicTops GuUTEPLOEPOVTOL GOV SLAKOTTEG AVOLKTOTL 1 . o
KAELGTOl OMOTE Efvan YPHCIHOL TNV Am0ONKEVGT TANPOPOPLOV T cvvOétovy Aoyikég moleg,
evioYdoLY To pedpa. KOTOGKEVOGUEVO TAV® GE GUAAO

Ot avTieTdoels amotehohV «EUTOSI0» GTN POT) TOL PEVLLATOS , .o , ;
. " 2 . . . s , NHy®wyov, Kot Kuplo 7\,070 TTLPITLOV.

omote puuilovv Toco pevpo Ha tepdcet and aywyd. 'V avtd ; R i

HETaED TOAADY GAADV EQOPLOYDY YPNGILOTOIOVVTAL Y10 VO, To ptlio (nuaywyov) ovopdletot ota

KkaBoptotel 1 Eviaon Tov MOV 6€ THAEOPATELS, PASLOPOVE KOt ayyMKA Tout (Ch i p)’ atO TO OTTo10

OALEG GUOKEVEC.

. , . ) TPOKVTTEL 1 EVAALUKTIKY] OVOLLOGIO TOV
O TOKVYOTES GLYKEVIPMOVOLV POPTIOL KO TO ATEAEVDEPDVOLY GE

eAAIOTO XPOVO £V ypelactel. EToL 6 o KAUepa, (o fikcpy OAOKANP®UEVOL KUKADHOTOG. Oty
umatopio pmopel vo eE0cQUAIGEL APKETN EVEPYELD Y10 VOL OVANYEL avtd 10 (pl')7\.7\.0 sivat ™mg KMHOLKOLG
o flash. TOV LIKPOUETP®V ovopaieTat

Ot di0dot GTOATOVY TO PEVLLO. KATM 0TO OPICUEVEG GUVONKES Ko i

EMTPETOVV TN OLEALEVON TOV OV AVTES 01 GLVONKEG AAAAEOVV. Kol IIKPOTOLTT.

‘Etol .y, av 6To g®TOKOTTOPM, SIOKOTEL Lol 0KTIVE QMTOC, 1)
51000¢G EVEPYOTOIEITOL MOTE VOL SIUKOTEL TO PEVLLDL, .

integrated circuit

Mmnopet ta O.K. va unv e&akeipovy v avaykn tov
TUTOUEVOV KUKAOUATOV TOV TAOKETOV, Tteplopilovv
OU®G vo. ToV aplBpd eEapTNUATOV TAVE GTIC TAOKETES
L€ OMOTEAEGLOL TN LELWUEVT KOTAVAADGT NAEKTPIKNG
600G, TO HELWUEVO KOGTOG TOPOY®YNG, OAAL KOt TV

TeEMKY] peimon tov peyéboug Tmv cLGKELDV.

Inuepa éva O.K. pmopel va meptéyel Lepkd SIGEKATOUUVPLO NAEKTPOVIKDOV GTOLXEI®MV O
YOPo peYEBOLE TETPOY®VIKOL £KaTOGTOV. TO TAATOG TOV AYDY®Y YPOUU®DV TOV UTOPEL VO
elvan Myec dekddeg vavopeTpa (SIGEKATOUUVPLOCTH TOV HETPOL 1} AAAMDG EKOTOULVPLOGTH TOV
{MocToV). Ovoaotikd, pe ta O.K. dev onueimdniay onpovtikég aAlayég ot Pacikn Oempio
TOV NAEKTPOVIK®OV, Yati eEakoAovBohv va ypnoiponoodvtal ta id ototyeio. Oupwmg, ot
aALay€G TOL £Qepay 6N oxedlaoN, TN PLOUNXAVIKY TOPAY®YN, T CUVTHPNGCT KoL TNV EMCKELT
GLOKEVOV glval TEPAOTIEG KO BEPEMMDIOVG oNUAGTOC.

Xopig ta O.K. dev Ba elye yiver dvvor| M KATOOKELT] UIKPODTOAOYIGTOV, KIVNTMOV
TNAEQPOVOV KOl OTOICONTOTE GAANG MAEKTPOVIKNG cvokevns. [Vpw pag, O.K. giéyyovv
oY€O0V Ta TAVTA O amAEC AetTovpYieg 0TO OTITL Hog OTWS: TPOTOG Asttovpyiog VOGS POVPVOL
UIKPOKLUATOV OTOL LIApYovV Tpo- puBuicpéves Aettovpyleg v va emAéEovpe, Kvnto
TAEQWVO, KAT, uéxpt cuotiuotTa AEyyoLv otn Bropnyavio, epappoyés minpoeopikng (GPS),
EKTTALOEVOT e VEEG TEYVOLOYIES, 1UTPIKEG EPAPUOYES O JLOYVAOGTIKA UNYOVALLOTA, VOO AL,


https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CF%8C_%CE%BA%CF%8D%CE%BA%CE%BB%CF%89%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%A0%CF%85%CF%81%CE%AF%CF%84%CE%B9%CE%BF
https://el.wikipedia.org/wiki/%CE%91%CE%B3%CE%B3%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B3%CE%BB%CF%8E%CF%83%CF%83%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CE%B9%CE%BA%CF%81%CF%8C%CE%BC%CE%B5%CF%84%CF%81%CE%BF
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Oepamneiec. Aev givar vepPoikn Aourodv M TETOION G OTL 1 YNPLOKY| EMOVAGTACT] TOV EPEPAY

ta O.K. anmotelel o amd T1g onpovtikotepes eEeAilelg otnv 1oTopio TS ovOpOTOHTHTOC.

Ta odokAnpopéva KOKAGOUATO UTopel va eivotl YPoUUIKE (avoAoyikd), YneloKd 1 LKTov
TOTOV.
Ta avaroykd encEepydloviol GUVEYT GNLOTO PN GLULOTOI0VVTOL GE:
o JIPOPOV HOPPDV EVIGYLTEG,
®  CLYKPLTEC TAONG,
®  TOMOTANGCLOCTEC,
*  PUSLOPMVIKOVG OEKTES
e  pvOOTEG TAOMG
e oicOnmpeg
Ta yneweka olokinpopéva Ta GUVAVTALE KUPIWG GE VITOAOYIGTEG. AVOPEPOVTOL KOL (G
KUKA®UOTO S10KOTTOV KOOMG 01 TAGEIS 16000V Kot €050V TOVG SOUOPPOVOVTOL GE OVO
emimedo: VYNAN KoL YOUNAT TAGN, TTOL OVTIGTOLXOVV 6TO AOYIKO 1 Kot 6to Aoyikd 0.

Agrrovpyovv pe Bdon ™ dvadikn Aoyikn ®ote va eneEepydlovion onpata avtiotoryo pe 0 ko

1. Mmopet va mepiéyovv peta&d GAAwmv:
e flip-flops
®  LoyiKéC TOHAES
®  poAOYNL
e amaplOuntég
®  TOATAEKTEG
*  KuKAGMOTO OPOLOUNXOVOV
®  KUKADOUOTO LVNUAOV
®  LUKpOETECEPYAOTES
®  KPOEAEYKTES
e awoOnmpeg Beproxpaciog

Ta pktod TOmov O.K. cuvovalovy avaroyikd Kot ynelokd KukKAM®UoT Kot tvat Kupiomg

dV0 EWMV: 0) AVTE TOV YPNGYLOTOLOVVTAL Yl avikTnon TAnpopopiag omwg A/D koar D/IA
petatponeig ko ynoakd totevetopetpa kot f) O.K. ypovicpov.

13.2 Xapaxtnprotikd Oloxkinpopéivov Kvkhopatov

TLgLgta],

Ta&wvopnon O.K. f=
Amo 1 yévynon tov g 1o 1969, to O.K. mepeiye To g%

noA0 10 otoyeia (100dvvapa e TOAN KUKADOUOTO) TOVED GE

S A AS
ey

St s
ey

Tt

Saccdd

sy

éva mhoxkidlo. Ta O.K. avtig g mepidoov
yapaxtmpiotnkav SSI (Small Scale Integration, Muprig
KMpoakag OlokAnpwong).

Stss

Vi1
A i e,

T T TI TITILT
OoOTITroTy

VTV
P ]
ES i
T

Acaacacacac

Jisj'<n

H H
[Ny

Meta&d 1969 kot 1972 o€ éva chip toroBetodvov amd
10 ém¢ 100 otoyeia. Tote eiyape MSI (Medium Scale Integration, Mecaiog KAipakog
OloxkAnpwon) .


https://en.wikipedia.org/wiki/Analog-to-digital_converter
https://en.wikipedia.org/wiki/Digital-to-analog_converter
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Amd 10 1972 w¢ to 1976 &iyape v LSI (Large

Scale Integration, Meyding Khipakog OlokAfipwon) 7@ KUPLOTEPA Texvikd XApaKTNPLOTIKG Twv

, , , . . O.K. givat
pe mepiocdtepa amd 100 oAAd Aryotepa amd 1000 ) )
= 1 tdon tpopobdoaoiac

otoyeia 670 1610 TAaKiS10. e
Amo 10 1976 g TIg uépsg pogc, pe tny TSXVOXO'YI'U. = 1) TAON KAL TO PEUUA ELOOSOU
VLSI (Very Large Scale Integration, IToAd Meydinc " nrtdon kauto pevpa e§6bou

= nouvldetn avtiotaon e.0650u
= namoAaBr .oxvoc

KApaxoag OlokAnpwon), yw T Oonuovpyio €vog

OAOKANPOUEVOL KUKADUOTOG GLVOVALoVTOL YIMAOES «  10eninedo SopuBou
tpaviiotopc. Ot  onuepwvol  enelepyaotéc TV *  nUepuokpacia Aettoupyiag
VTOAOYIGTOV OV YPNGLUOMOOVUE  &ivon  éval " nOzppoxpacia enaqprig

= N KQBUOTEPNON UETAPOPAS

nopadetypa VLSI TTopdAAnia ovantvcoetor Kot oA ov

katnyopioc ULSI (Ultra Large Scale Integration,
E&apetikd Meyding Kiipokog OloxAnpmon) pe mdpo mToAd peydAn mukvotnta 6Totyeimy Kot
nepinov 1 exatoppdpio transistors ava chip.

H Beopatircn avénon tov whbovg twv ororyeiwv ota Olokinpwuéva
Korlopora odiynoe o 1965, wov Gordon Moore, évav amd tovg
oVVIOPUTEG TG eTOUplag Katookevi ikpoemelepyaotav Intel oe o
ONUOVTIKY TOPATHPNON. 1 TOKVOTNTA TV TPOVLIoTOp 070, TOIT (0 aplOuog
TV TPaVIoTOP VA LLOVEADO. ETLPAVELAS) OITAAOLALETOL KGOE TEPITOD EVOL
xpovo. Me alla A0yia, 10 KOOTOG TWV DTOAOYIOTIOV UEIDVETAL OTO UIOO OE
oTo T0 YPOVIKO drdotnuo. H mopotipnon avty mov ovoudotnke Nopog
Tov Moore, onwg Becpnoe o idrog, Ba ioyve yia o oekoetio. To 1975,
kortadoviag Cava o Oe0oUEVa Yio. TV EMOUEVH JeKOETIO, avabempnoe Ty
«mPOPrewn» Tov BETOVTAGS TO JIACTHILO TTOV ATOITEITOL YLO. TOV OITAQTIOTUO
TV TPaVioTop VOGS TUKVOD 0LOKANPWUEVOD KUKADUATOS, aTa 0VO ET).
2oyva, wg ypovog yio v emfefaiwon tov «Nouov Tov Moore»
Oecwpodvrar o1 18 unves. Xuig dekaetieg mov axolovOnoov o «NOouog tov
Moorey» udliov Aertovpynoe ovtiompopa, amoteidviag T Pdon g
O Gordon Moore LOKPOTPOOeaung TOMTIKNG TV ETOIPIOV KOl KDPIO TTOYO TWV TEYVIKOV
TV TUNUATWY EPEVVAS KOl OVATTUENG.

10,000,000,000
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Exto¢ amd T1g kAMpakeg ohokAnpwong, aAro yapakmpiotiko tov O.K. eivar n teyvoroyia
10V e€optnudtev Toug. Me avtd T0 Kprtiplo, dtokpivovpe Tig NG owkoyéveteg O.K.:

RTL: Resistor- Transistor Logic

To yopoxtnpiotikd TV A0YIKOV TOADY TWV 0AOKANPWUEVOV

DTL: Diode- Transistor LOgIC KOKAwpATOV givol to akoAovba.:
TTL: Transistor- Transistor = Ixavétnra 0dijynong 66dov (Fun Out) eivar to mhifog v
Lo gl c ELGOOWY TOV OLOKANPOUEVOD KOKADUOTOS TOD UTOPODY VA,
. . 00nynBody omé uia £E0do Tov ywpis vo kivovvedoer n opoli
ECL: Emitter Coupled Logic Ievsosnyi
BIPOLAR = Andlea weyvog (Power Dissipation) eivai 1 1oy0¢ n omoio.
CMOS: C ompl em entary Metal- KOTAVOADVETAL OO TIG TOAES KOTA THV AEITOVPYIO. TOVG UE
. i amotédeao Ty Tapoywyn Oepuotnrog mov dioyéetar aTo
Oxide Semiconductor repifEiAo.
BICMOS: Bip0|ar CMOS =  KabBvetépnon diddoons (Propagation Delay) sivar o ypovog yio.

va. 010000€i ) alAoyn vog onpoTog axd v eicodo oty ECodo.
= [IepBaipro Bopifov (Noise Margin) eivar n elayiorn téon

Av ’CO,)p(X 98®Pﬁ000H8 s Kpmﬁpto ewtepirod Qopvfov mov mpoxoiel avemBountn oldayn aTny
™ ypnon tov O.K., propodpe va é¢0do.
dwakpivovpe:

TeleoTikoOg EVIGYVTEG

PvOotég thomng

AvoLoY1KOOG SUKOTTES
Metatponeic ovoroyIKOV GNUATOV
o€ YNOLoKd

On etaipieg mov katackevdlovv O.K. ta cuokevdlovy 6 SLAPOPOV HLOPPOV GLGKEVOAGIEG
MGTE VO, TPOGTATEVETOL TO ELAIGONTO TEPLEYOUEVD TOVS Kot VO, IvVOiL EDKOAOTEPN 1) YPT|ON TOVG.
To mepifAnpa (package) eivar cuvnBO®G TAAGTIKO ETOEIKO 1] KEPALLKO KOl O1 EGMTEPIKEG EMAPES
OLVOEOVTUL GTOVG EEMTEPKOVS TOV AKPOOEKTES (PINS) Y10l VO KEMIKOWMOVED TO KOKA®LA LLE TO
neptPaAlov. Ot KupldTeEPEG CLOKEVAGIES PATVOVTOL GTO GYNLLOL:

a) TOS P) Flat-Pack y) Dual-In-Line

Ta ohoxkAnpopéva KukAopata avayvopilovy oTig 16000V TOVS NAEKTPIKES TACELS, OTIC
omoieg avtioToryoHv ot Aoywkég Tipég “0” 1 "1". Emiong, otig e£0000¢ Toug divouv NAEKTPIKES
TAGELS TOV OVTIOTOLYOVV OTIG AOYIKEG TIHéG “0” 1 "1,

Ymv wpdén Odpmc dev givar dvvatdv va Exovpe amoivta axpiPeig tipég thoewv. Avtd
ovpPaivet yio 014popovg AGYoVs, OTMS SUKVIAVGELS TNG TACNS TPOPOJOGIaG, EXIOPACT TNG
Bepuoxpaciog Kot twv BopOHwv otn Acttovpyio TOV KUKAGOUATOV Kol EXIOPACT] TOL POPTIOV
otV taon e£0dov. T'la to Adyo avtd opilovtar 6vo {dvec amd Tég Tdoewy, 1 VYNAN TOL
avtiotoryel 6to Aoykd "1" kot 1 yapunAn mwov avtictoryel 6to Aoywod "0". Avapeca otig 600
avtég (oveg vapyet pia {dvn mov 11§ Eeywpilet. Mia Tiun tdong mov PpickeTol 6 avTH T
Covn dev umopet va OempnBei amd to KiKAmpa ovte ¢ Aoyikd "0" 0vte wg Aoykd "1" kot €161
1 CLUTEPLPOPE TOV OAOKANP®UEVOL givarl ampdPAemTY).

Ov meployéc 1oV thoewv avagépovtol ota eUAAN dedouéveov (Data Sheets) tov
Katookevootov. [o  mapdderypo, T0 OAOKANPOUEVO  KOKAopo 7400  avoayvopilet
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oTIG £16000V¢ TOV MG AoY1Kd "0" v eproyn toewv amd 0 Volts uéypt 0.8 Volts kot wg Aoyiko
"1" v meployn tdoewv amod 2 Volts péypt 5 Volts. Ot amodektéc TYES Yo TIC TAoEL ££000V TOV
etvar amo 0 Volts péypt 0.4 Volts yio Aoyued "0" ko omd 2.7 Volts péypt 5 Volts yia Aoywo "1".

Avayvopron O.K.

Kabe katackevaotiky etoaupio OrokAnpopévoyv Kukhoudtov éxel 10 o1kd g KOIKa,
ovopatoloyiag twv mpoidviov me. ‘Etol, yio va avayvopicovpe éva O.K. ®ote va 1o
alomomoovpe  ypewaletor va  ovoalntnoovpe mANpoeopiec omd @OAA OONYLOV  TOL
KataokevaoTh Tov (data sheets).

Xmv avayvopion tov akpodektov evog O.K. Bonbd éva onueio
avaQopds Tov Bo EVIOTIGOVIE GTI GLOKEVAGIN TOV T.Y, L0 TETOAOELONG
€00YN, (o Koukida i kot ta Svo pall. Avtd pog pondd va Bpodue tov
TPOTO aKpodékTn. Av tomobeticovpe to O.K. pe v mAdtn 0V TPOC
ends, to onuelo avapopds emdved Kot To TOdaPAKL TPOG TO. KAT®, O
TPOTOG  OKPOOEKTNG Pploketar emdved oploTepd. 2T  GUVEXELL
avayvopilovpe Kot TOVg ETOUEVOVS AKPOOEKTEG Kot TOLG aptBpovpe. 'Eva
OYETIKO TOPAOEYLLo GOIVETOL GTO SITAAVO GYNLLOL.

Xpnowo ototyeio mpokHTTOLY Kol OO TOV TLIMOUEVO

Ppappo mf(:;:'éiq kwdd Tov |.C. mov givar cuvIVAGUOC YPOUUATOV —aplOU®Y.
= Fairchilgg Ta ypaupoato cvoyxvé aviumrposOREVOLV TV KATOCKELAGTPLO
MC Motorola etonpio. TLy.

DM National Yto O.K. g oepdg 74, mov ypNGYLOTOOVVIOL EVPEMC,

Semiconductors | HETE Ta TpDTO YpAppaTo aKoAOVOEL 0 ap1Opog 74 kot voTEPOL
HEF Philips VIapyovv ypdppate mwov mpocsdlopilovv v owoyévewn. H
CD RCA ovopacio teAeudvel pe aplBpovg mov oyetiCovion pe

Aertovpyia tov O.K.
Ta ypappata mov akolovBohv tov aptBud pog mapeyovy S10poPETIKEG TANPOPOPIES, OTMG:

A: 1o pedpa £600V TOV KUKAMUOTOG Elvarl Voo
pikpotepo amd 1 mA. M [ FE FE FEE G

B: 1o pedpa e£660v T0V KLKAD®UATOG Eivat
peyoarvtepo amd 1MA uéypt kot SmA. )

To devtepo yphppa pog divel TAnpoeopieg Yo To VAKO T T T LT T I
KATOOKELTG TOVL TtepPAnpatog. ILy. To olornpauivo Kb
C: kepapiko 741500

P: mhactiko

M: petaiko
To tpito ypaupa dnAdvel v meproyn Bepuoxpacioc pésa oty onoia to O.K. Asttovpyel
CULPOVA LLE TIG TPOJAYPOPES TOV KOTAoKEVAOTY. Etot éyovpe:
A: dgv kaBopiletor opropévn mepoyn
Oepurokpaociog
B: 0 g +75°C
C:-55 oc +125°C
D: 25 o¢ +70°C
E: 25 o¢ +85°C
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F: -40 o¢ +85°C
G: -55 og +85°C

2
5

Inpoaoio

1 1A npwtn sicofog moAng 1
H()C/’)()’(()‘E'l}’/l()(: 2 1B Seltepn eloobog moAng 1
INa 1o oAoxkAnpopévo kKikAwpo DM74LS00, and to 3 1Y &foBog ming 1
dvoud tov Katahafaivovps Ot 4 2A  mpum eicobog Thng 2
’ ’ . . 5 2B Gel iood OAnc 2
v’ eivan g etonpeiag National Semiconductors FUTERN SL00806 TOANS
(DM) T oe106c 74 6 2y £koBog muAng 2
v , ne paG B i 7 GND yeiwan
avikel oty owoyéveln BIPOLAR Low Power o 3 foboc mohc 3
SChOtth (LS) Kot 9 3A npwtn sicofog moAng 3
v rmepiéyet 1éooepic modec NAND dHo £1608mv 10 3B Sedrepn slooSog moANG 3
(OO) 11 a4y £€oBog mOAng 4
To ovykekpipévo Kok wpa dtabéter 14 pins: 12 pins 12 4A  mpwm eloobog dAng 4
, r Ie , 13 4B Ssitepn sigobog miAng 4
Yo TG 16000V Kat TIG €000V TV TEGGAPWOV TLADV
14 Vee taon tpododooiag

NAND 7ov mepiéyet To OALOKANPOUEVO KUKAMLOL Kot 2

pins yo v TpoPodoaGia Tov, OTMG PaiveTol
TOPAUKAT.

®YAANO EPTASIAY: ®E BOII 2.4.2 XAPAKTHPISTIKA O.K..(http://goo.gl/9TNrv3)

13.3 H Kevtpwi Movada Enelepyaciog

H Kevtpwkn Movada Eneepyaciog - KME (oyyAwkd: Central Processing Unit - CPU)
etvar 10 Kevipkd eEdpua mov eneEepyaletan dedopéva o€ Evav NAEKTPOVIKO VITOAOYLIOTH,
eAéyyel ™ Aertovpyia Tov Ko exteAel Pacucéc Aettovpyieg dtacvvdeong kot petafifaong
EVTOADV

Baowéc povadeg tng KME

ApOuntikn ko Aoy Movada (AAM, Arithmetic fAdRaRAaRRAA
Logic Unit, ALU). Eivat to «poaAid» Tov vtoloyiot agov
ektehel OAeG TIg amapaitreg mpdéels ota dedopéva. Mia
anA] AAM coumepthappavel otmoonTOTE Evav 00poloT :
KoODG Kol KUKADUATO EKTEAECT|G AOYIK®DV TPAEE®V. '

Koatayopntéc. Movadeg yio mpocsmpivi) amodnkevuon
dedopévav pésa oty KME. Yrdapyovv katoympntég yevikng
YPNONG OTMG O CLGCMWPEVTNG AAAG KOl AAAOL 0TS O
AmoPOUNTNG TPOYPAUUOTOS KOL O OmoplOUNTG EVIOADV, Y10
YEviKi} xpnon.

Movada eréyyov: puuiler  Aertovpyia tng KME datnpdvrog 1t oot akoiovbio Tmv
JLOKOGLOV OV ATOLTOVVTOL Y10 OTOLUONTOTE JOOIKAGTAL.

Awddpopog petagopds dedopévmv (data bus): oe avtdv dakivovvtar OAa ta dSedopéva
peta&d KME kot pviunc.

L |



https://drive.google.com/open?id=0Bw--xtY3USYmSnZneGNsOEhHQU0
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Awadpopog petogopdg dievdvveemv (address bus): uéom avtov n KME gmidéyet ) 0éon
pvnung 6mov Ba yphwyer | an’ 6mov Ba Safdoel dedopéva.

Aladpopog HETOPOPag snuatmyv eréyyov (control bus): petapépet onuata EAEYYOL TV
VITOGLOTNUATOV TOL VITOAOYIOTH.

Mukpoenelepyaoti Aéue o Kevrpikn Movédoa Eneéepyaciag g omoiag OAa ta facikd
niekTpovikd KukAmpato Ppickovial o€ Eva ohokAnpopévo Kokimua. O mpdtog
pikpoene€epyonotng Kataokevdotnke oo tnv Intel to 1971. AkolovOnoe aduatdong eEEMEN
OTNV TEYVOLOYIO TV UIKPOETEEEPYATTOV.

Tovg pkpoeneepyaotég 0ev TOVS PPIGKOVUE HOVO GTIG GLOKEVEG VYNANG TEXVOLOYING:
VIOAOYIGTEG, KIVNTE TNAEP®VA, POUTOTIKG GUGTOTO, KOVOOAEG TOLYVIOLOV OALY GYEGOV O
OAEG TIG GVOKEVEG KOO UEPIVIG YPNONG: MA. KovLives, TAVVTPLO, CLUVOYEPLOTL, GUOKEVEG
OQVTOUOTNG TOANONG KAT.

XOopoKTNPLOTIKA PIKPOETECEPYAOTOV

To mn00oc bits tov kataywpntdv Tov (T.). 8, 16, 32, 64) yapaktnpilel Tov enelepynotn
™G TPOG TIG dSuvaTOTNTES, TNV aKpifela emeEepyaciag kot v TayvTnTa. I1Y. o1 TpdTOL
ene€epynotéc elyov katoywpntég 8 bits kot Tovg ypnoonotovoay katd {evyn yo vo
eneEepyalovron dedopéva tmv 16 bits.

To min0o¢ bits tov d1adpdpov petaopds dedouévav mpog kat amd v KM, yopaktnpilet
TOV ENEEEPYAOTN OC TPOGS TNV TAYVTNTA HETAPOPES OEGOUEVMV OO TOVG KOTOYMPNTES TPOG
™mv KM ka1 avtiotpoea. Ot onpepvoi enelepynotég Exovv diddpopo dedopévav 32 1 64 bits.

To mn00o¢ bits tov dradpduov dievbiveewv KM (m.y. 16, 24, 32) yapaxtnpilet To péyioto
péyebog g Kuplog vnung mov pmopel va yeprotet o eneEepyaotns. 'Etot, m.y. diddpopog twv
32 bits Sivel otov emelepyacty ™ duvardTo va xewpiletar pvipeg peyéfoug péxpt 232=
1.099.511.627.776 bits 1} 4.294.967.296 bytes.

H tayvmta Asttovpyiog (o GHz) givar 1 cuyvotnTo ToApov poAoylod Tov cuyypovilel Ta
axoAlovBlokd KukA®pato Tov pikpoeneEepyaotr). ['ia toug ovyypovoug (2015)
pikpoenegepyaotég 1 TayvTNTA Asttovpyiog kopoiveror petald 2 kol 4 GHz.

Tn Aertovpyia VOGS VTOAOYIGTIKOD GLGTNLLOTOG TEPLYPAPEL GLVOTTIKA TO LovTEAo VoN
Neumann: «O vroAoyloTg ekTEAEL SLODOYIKA TIG EVTOAES TOVL TPOYPALLUATOG TTOL PpickovTol
otV Kevrpuary Mviuny.

A—
Movdda EAéyyou ApBpnTIK Kaw AoyLKi
MovéiSat
Kvkhog gvtoing (>
7 A (2) Amokwbikonoinon
H KME &ivar oyedacpévn va et \m heon modiciy
avayvopilel Kot vo eKTeEAEl GUYKEKPILEVO o P o
6VUVOAO evTOoA®V (instruction set) Tov
elvar dropopetikd yio kébe tomo KME.
(1) MdPoopo (4} AmoBriksuon
To chvoro T®V EvePYELDV TTOL ETE J B T
OTTOLTOVVTOL Y10l TNV EKTEAEGT] LLOG &
eVIOMc, amotehov Tov Kvkdo Evrolg Kopia Murur
210V KOKAO €VTOANG dtokpivovue VO
Qdoec:

=  tov Kokho Avainyng Evroiig (Fetch Circle): 1 Movada EAéyyov dwopaler v
eviol] amo v Kevrpucry Mviun, v arokwokonotel, fpioket tn onuacio g Kot
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petopépel to dedopéva amd v Kevipueny Mviun oty AplBuntikn kot Aoyikn
Movdéda.

= tov Kdkho Exktéreong Evroig (Execution Circle): n AplOuntikn kot Aoyikn
Movéada vAiomotel v aptlOuntikn 1 AOYIKN €VTOAN EKTEAMVTOG TIC OVTIGTOLYES
pacelg pe ta dedopéva Kat Katoympel to anotédeoua oty Kevipikn Mviun 1 oe
KOO0V KOTOoY®PNTY.

®YANO EPTASIAY: ®F BOII 2.4.3 KME (http://goo.gl/GO15Nh)

13.4 Xvyypoveg tdoeic- Melrovrikég eehilerg

2xed0v 6g GAOVG TOVG KAAOOVGS TNG TANPOPOPIKNG GLUPAIVOLV GTIG LEPEG LAG PayOOies Kot
evivToolokég e€ediEelc. H emotnuovikh gaviacio cuvovtd tny TpoylotikotnTo.

210 1edio TOLV AOYICUIKOV, TOAAOL 0O TOVG GTOYXOVG OV EGTIALOVY GTNV TPOCEYYION TNG
avOpOTIVNG VONUOGVHVIG, £xouv NON emtevyDel yapn otig eEEMEEIS GTNV TEYVNTI] VONROGUVY).

O 6pog teXvNT VONUOGHVN aVAPEPETAL GTOV
KAGOO TNG TANPOPOPIKNG 0 0mOi0g acyoAeiTOL e
m oyedlaon Kot TNV VAOTOINGN VTOAOYIGTIKMV
CUCTNUATOV ~TOV  HHUOUVIOL  OTOLElo.  TNG
avOpOTIVNG GUUTEPLPOPAS TO. OTOi0. VITOVOOVV
€0T® KOl OTOWEWDON  gvuguio:  pdadnonm,
TPOGOPUOCTIKOTNTA, €EAYMY CLUTEPACUATOV,
Katovonon — and  couepoldueva,  emiAvom
npoPinudtov kKAt. O Tlov Makdpbr opioe tov
TOpEN OVTOV G «EMOTAUN Kot peBodoroyia TG
ONHovpyiag VOoHVIOV UNyovmv».

Kotd t dexoetio tov 1940 gppaviotnke m wpdTN HOOMUOTIKY TEPLYPOEN] TEXVNTOV
VELPOVIKOD  OIKTOOV, e TOAD TEPLOPIGUEVEG  duvatdtnteg  emilvong  aplOunNTIK®V
npoPAnudtov. Kabbg Mrav gueavég 01t ot NAEKTPOVIKEG VTOAOYIGTIKEG GUOKELES OV
kataokevaotnkay petd tov B' TMoykdéowo I[Modepo Ntav éva teleliwg SopopeTikd €100g
unyovng omd 6,1t tponynOnke, n ovlnnon yo v MOAVOTNTA ELPAVIONG UNYAVOV LE VONoN
nrav omv okpn ™G To 1950 o pobnuatikég Aiav Tovpivyk, motépoc g Oewplog
VTOAOYIGHOV KOl TPOTATOPAS TNG TEXVINTNG VONUOoUVNG, TPOTEWVE TN dokiun Tovpvyk: pio
amAY] SOKIHACIN EPMTNCEMV-OTAVINGEOV OV Ba umopovse va eEakpiPdoel av pio pnyovn
dwbéter gvevio. H teyvnm vonuoobvn Bepeiidbnke tumkd og medio otn ocvvavinon
OPICUEVOV ETPOVOV APEPIKAVAOV ETOTNUOVOV TOL Topéd T0 1956 (TCov MakdpOt, MdpPiv
Mivokv, Khovt Zdvov kim). Tn ypovid avti TopovstdoTnKe yio Tp®dTn @opd kot to Logic
Theorist, éva Tpdypappa To 0moio oTNPloOTOV 6€ GUUTEPUGLATIKOVS KOVOVES TUTTIKNG AOYIKTG
KOl G€ EVPETIKOVG OAyopiBovg avaltnong Yo vo omodekvoel podnuotikd Bempnuota.


https://drive.google.com/open?id=0Bw--xtY3USYmaFZENzZPanZNM0k
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B7%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%A5%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%B9%CE%BA%CF%8C_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%A5%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%B9%CE%BA%CF%8C_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CE%AC%CE%B8%CE%B7%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%95%CF%80%CE%AF%CE%BB%CF%85%CF%83%CE%B7_%CF%80%CF%81%CE%BF%CE%B2%CE%BB%CE%B7%CE%BC%CE%AC%CF%84%CF%89%CE%BD
https://el.wikipedia.org/wiki/%CE%95%CF%80%CE%AF%CE%BB%CF%85%CF%83%CE%B7_%CF%80%CF%81%CE%BF%CE%B2%CE%BB%CE%B7%CE%BC%CE%AC%CF%84%CF%89%CE%BD
https://el.wikipedia.org/wiki/%CE%A4%CE%B6%CE%BF%CE%BD_%CE%9C%CE%B1%CE%BA%CE%AC%CF%81%CE%B8%CE%B9
https://el.wikipedia.org/wiki/%CE%A4%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AC_%CE%BD%CE%B5%CF%85%CF%81%CF%89%CE%BD%CE%B9%CE%BA%CE%AC_%CE%B4%CE%AF%CE%BA%CF%84%CF%85%CE%B1
https://el.wikipedia.org/wiki/%CE%A4%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AC_%CE%BD%CE%B5%CF%85%CF%81%CF%89%CE%BD%CE%B9%CE%BA%CE%AC_%CE%B4%CE%AF%CE%BA%CF%84%CF%85%CE%B1
https://el.wikipedia.org/wiki/%CE%92%27_%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%BF%CF%82_%CE%A0%CF%8C%CE%BB%CE%B5%CE%BC%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%86%CE%BB%CE%B1%CE%BD_%CE%A4%CE%BF%CF%8D%CF%81%CE%B9%CE%BD%CE%B3%CE%BA
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%AF%CE%B1_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CE%BC%CE%BF%CF%8D
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%AF%CE%B1_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CE%BC%CE%BF%CF%8D
https://el.wikipedia.org/w/index.php?title=%CE%94%CE%BF%CE%BA%CE%B9%CE%BC%CE%AE_%CE%A4%CE%BF%CF%8D%CF%81%CE%B9%CE%BD%CE%B3%CE%BA&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%94%CE%B9%CE%AC%CF%83%CE%BA%CE%B5%CF%88%CE%B7_%CF%84%CE%BF%CF%85_%CE%9D%CF%84%CE%AC%CF%81%CF%84%CE%BC%CE%BF%CF%85%CE%B8&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%97%CE%A0%CE%91
https://el.wikipedia.org/w/index.php?title=%CE%9C%CE%AC%CF%81%CE%B2%CE%B9%CE%BD_%CE%9C%CE%AF%CE%BD%CF%83%CE%BA%CF%85&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%9C%CE%AC%CF%81%CE%B2%CE%B9%CE%BD_%CE%9C%CE%AF%CE%BD%CF%83%CE%BA%CF%85&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9A%CE%BB%CE%BF%CE%BD%CF%84_%CE%A3%CE%AC%CE%BD%CE%BF%CE%BD
https://el.wikipedia.org/wiki/%CE%A4%CF%85%CF%80%CE%B9%CE%BA%CE%AE_%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%91%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CE%B9_%CE%B1%CE%BD%CE%B1%CE%B6%CE%AE%CF%84%CE%B7%CF%83%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC
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Ot eQapuoYég TG TEXVNTIAG VONUOGUVNG €ivol TOAAEC: EKTAIOELON, 1OTPIKT), POUTOTIKY,
EUTEPO GLOTNUATO, GYEOOGLAC VEVPOVIK®OV JIKTO®V, KA. 0AAd PplokeTon Tiow Kot amd To
nAektpovikd moryvioo!

H obyypovn teyvnm) vonpoovvn amotelel éva amd to TALOV «UaONUATIKOTOMUEVOY KOt
Tayéwg eEeMocdpeva Tedia NG TANPOPOPIKNG. ZNHeEPa, 0 Topéag aglomotel Kupiwg pebddovg
KOl EpYOAELD KATOYOUEVA OTTO TOL EQAPLOGUEVOL LoD LOTIKA KO TIC EMIOTIUEG LINYOVIK®V, TAPA
amd TN BepNTIK TANPOPOPIKY KoL TN HaONUaTiK) Aoyikn 0nwg cuvéParve Tpv o 1990. Xe
QKOO LOAKO EMITEDO 1) TEYVNTH VONUOCHVN HEAETATOL EMIONG OO TNV NAEKTPOVIKY] UINYOVIKY|,
EVOD GLVIOTA £Vl ATO TOL GNUOVTIKOTEPO BEUEAMOKA CLGTOTIKA TOV OIEMIGTILOVIKOD YVOGTIKOV
edlov NG YVOGIOKNG ETGTHUNG.

Q¢ TPOg TO VAIKO, Ol ETAPIEC KOTACKEVNG OAOKANPOUEVOV KUKAOUATOV Kol E0IKOTEPA
UVNUOV KOl HKPOETEEEPYOOTMVY, YPNOLLUOTOLOVING VAVOTEYVOAOYia, TpooTabovv va
TOALOTTAAGLAGOVY TO TANO0C TV TpaviicTopg avd LKPOTGiT.

[Ipéopata (Iovd. 2015), n IBM avaxoivwoe 011, émeito amd €pgvuva oG oebvoig
€PELINTIKNG KowoTpasiag, otV omoia 1 101 eivol EMKEPAANG, KATEGTN duvaty 1 dnuovpyia
evOg LIKpoemeEepYaoT OV £lval TEGCEPIS POPES 1GXVPOTEPOG OO TOL TO LGYVPA KTCUTAKLO)
mov vrapyovv onuepa. Kabe tpaviictop katéom epiktd va cvppikvwbetl oe péyebog pog
ENTA VOVOUETP®V (SIGEKATOUUVPLOGTAOV TOV UETPOV), COLPMVA, e ToLg «New York Timesy.

IMuepa ta 1oyvpotepa Toumdkio Exovv Tpaviiotop Tov 14 vavopétpwv. H IBM dndwoe 611,
YOPN OTNV TEPUTEP® GLUKPLVOT OTNV KAIHAKO TV €NTA vavouETpwv, Oa glvar duvatd va
KkataokevacHovv tomdkia mov Ba mepiEyovv whve and 20 dioexatoppdpro tpaviiotopg!

Méypt ofjuepa n Propnyovio TV TouUT €)YEL
Katapépel va  avtamokpifel otov «vopo Tov
Moore», onAadn vo durhactalel v w6oy0 TOV
eneepyactov (mokvotnta tpaviictop) kabe dHo
' xpovio. Opwg, pe my topwvn yevid twv tou 14
vavouETpmy,  &ovv  exkppactel  coPapéc
. apePoirieg xatd mOGO 0 «vOUoG Ttov Moore»
umopel va éxel 1oyv kol oto pEAlov. To mupitio
eoivetal  va  pnv - pmopel  va vrootnpi&et
UEYOADTEPEG TLKVOTNTES NAEKTPOVIKAOV GToLEl®mV vl Toim. O cuVOLAGUAC TOL OPMG LE Eval
dALo yNUIKO oToyeio, TO YEPUAVIO, OElYVEL VO EMTPEMEL TNV TOYVTEPT AELTOVPYiR TOV
tpoviictops (ekTdC Omd TN GUIKPLVGT TOVC), KABMG KoL TNV HKPOTEPT] KATAVAADMGT EVEPYELNG.

[Ma Adyovg cvykpiong e to Tpaviictop TV entd vovoueéTpmv, Bo mpémetl va avapephel mwg
N élka tov popiov tov DNA €xer dbpetpo mepimov 2,5 vavoustpmv, eved éva epvbpo
aLOGPaiplo £yl SIAUETPO YOpw ota 7.500 vavouetpa.

"Evoc dAAog dpdpog TG £peguvag GTOV TOUEN TOV VAIKOD DTTOAOYIGTMV 00N YEL GTOV AEYOUEVO
«KPOVTIKO VITOAOYIGTN .

Kpavtikég vmoroyrotig ovopdletor pio VTOAOYIOTIKY] GUGKELN] TOL EKUETOAAEVETOL
YOPOKTNPIOTIKEG O10TNTEG TS KPAVTOUNYAVIKNG, O™ TNV apyf] TG «umépBeonc» Kot g
«OIEUTAOKNG» KOTAGTACE®MY, Yo Vo, OEPEL €1¢ TEPaG emeCepyacio dedopévav Kol eKTELEOT
vrohoyiopudv. H e&étaon g Aettovpyiog tov KPAvIKOV LTOAOYIGTOV KOl 1 STOTMOCN
KOTAAANA®V adyopiBumy amd 1 okomid TG BempnTiKig TANPOPOPIKNG, Elval Eva GOYYPOVO


https://el.wikipedia.org/wiki/%CE%95%CF%86%CE%B1%CF%81%CE%BC%CE%BF%CF%83%CE%BC%CE%AD%CE%BD%CE%B1_%CE%BC%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%B7%CF%84%CE%B9%CE%BA%CE%AE_%CF%80%CE%BB%CE%B7%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AE_%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%BF%CE%BD%CE%B9%CE%BA%CE%AE_%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%93%CE%BD%CF%89%CF%83%CE%B9%CE%B1%CE%BA%CE%AE_%CE%B5%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7
https://el.wikipedia.org/wiki/%CE%A5%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%AE%CF%82
https://el.wikipedia.org/wiki/%CE%9A%CE%B2%CE%B1%CE%BD%CF%84%CE%BF%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/w/index.php?title=%CE%A5%CF%80%CE%AD%CF%81%CE%B8%CE%B5%CF%83%CE%B7&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9A%CE%B2%CE%B1%CE%BD%CF%84%CE%B9%CE%BA%CE%AE_%CE%B4%CE%B9%CE%B5%CE%BC%CF%80%CE%BB%CE%BF%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%91%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%B7%CF%84%CE%B9%CE%BA%CE%AE_%CF%80%CE%BB%CE%B7%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE
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aKaONUAiKO medio pe Titho «KPavTikég vworoyiopoc». Ov kPoviounyavikés 1010TNTEG Kot
apyéG Ae1tovpyiog TV KPAVTIKOV VTOAOYICTMOV LEAETMVTOL KoL 0T TV EMGTHLUT TNG PLGIKNG.
H oyetikn mpoaktikn teyvoroyio eivar akdpo oto ToAD mpdue otddio avdmtuéne. o vo
napovpe pa 1€a Tt propel va onpaivovy 6Aa ovTd ag doVUE TO EENG:

g évav cupoTikd yneloko VITOA0YIoTY (KATA Kavovo NAEKTPOVIKO), GTOLYEIDING LOVADOL
mAnpogopiag eivar To bit, evd o Evav kpavtikd vroloyioty to qubit . ‘Eva qubit pmopei va
avoanapaoctiost v T 1, 0 1} oroladnmote vépHeon avtdv TV 2. Avo qubits propodv va
OVOTTOPUOTHCOVY  OMOLONTOTE VIEPDEST TEGGAPOV dvVaTOV KoTaoTdcewv, 3  qubits
onowadnmote vépBeon 8 kataotdoswv. I'evikd £vag kBavTikog vroloylotig ue n qubits pmopet
vo. Bpioketar og avbaipetn vépbeon £og 2" duvaTOV KOTOGTAGE®Y TOVTOXPOVE, EVE EVOGC
KAOIKOG VTOAOYIOTNG pmopel va Ppioketor HOVO 6€ o omd ovTéG TIS KOTAOTAGES KAOE
otyur]. O kBovtikdc vroroyiotig Aettovpyel BEtovtag T qUDItS oe o eleyyouevn apykn
KOTAGTOGT TOL OVATOPLETA TO apytkd TpoPAnua kot xewpiletor to qubits ypnoipomoidvrog
royikés kPavtikés moAeg. H addnAovyla tov molodv mov ypnoiomolovviol ovoudletat
Kpavtikog aiyoprOpoc.

Meyding kAipaxog kPoavtikol vwoAoylotég avapéveror va AOvouv mTpoPAnpate oAy
TOYVTEPQ OO TOVG KAUGIKOVG VITOAOYIGTES, XPNOLOTOIDOVTIOS TOVG KAAVTEPOLS UEXPL TOPO.
YV®OGSTOUS 0AyOptOpovg. Av d000hV apkeTol VITOAOYIGTIKOT TOPOL GE vy KAUGIKO VTOAOYIGTY,
UTTOPEL VO TPOGOUOIDGEL 0TO100MTOTE KPaVTIKO aAyop1Opo. Qotdcso 1 vroAoyloTtikn 1oy 500
qubit, yio mapdaderypa Oo HTav MO mOAD peydin Yo va ovamopooctobel oe Evav KAAGIKO
vroAoylot) yori Oa yperalotav va amodnkevtovv 2500 tuég (éva terabyte mAnpogopiog
pmopet va amobnkedoet 243 drakprtég THéG).

Ot mo mponypévotl KPavTikol VTOAOYIGTES OEV £YOVV TPOYWPNGEL TEPOA, ATO TOV YEPIGUO
neplocotepmv and ta 16 qubits, mov onpaiver 0Tt gfval TOAD HokPLd OO TV TPOKTIKN
EPAPLLOYT TOVG. Q6THG0, 1 dSVVATOHTNTO TAPAUEVEL Kot Ot KPavTikol VITOAOYIGTES o HéEpa Oa
UTOPOLGAV VO, EKTEAECOLV, YPNYOPO. KOl E€UKOAO, LTOAOYIGHOVS 7oL &ivor omictevta
xPOvoPOpOl Yoo TOVG GLUPATIKOVS VTOAOYISTEC (TO OTL OVOUALOVUE TOVG OMUEPIVOVG
VTOAOYIGTEG “ouuPatikods” etvar amd pHdvo Tov Nom o eEEMEN)!

DYAAO EPTAXIAL:
®PE 2.4.4 KME TO _MEAAON (http://goo.gl/cOioyn) — Aoxwuacio Touring — Epwtioeig. pdf

Epowtnosig

1. Tietvou éva OhokAnpopévo Koxiopa;
[Tow etvan ta Bacukd TAeovektpata v OhokAnpopévov Kukiopdtwyv;
Avapépete pepiké amod Tig epapproyéc twv Orokinpopévov Kukiopdtov
Me oo kprrfpro ta O.K. ta&ivopovviol o€ KAILOKEG OAOKAP®ONG;
Av éva O.K. aviket oty khpoka o) SSI, ) ULSI, moeg mAnpogpopieg
GLUTEPALVOVLE OTL IGYVOVV Y1 © VTO;
[Towa GAAa kprTipra ypnoyorotovviot yio tasvounon O.K.;
Tt eidovg mAnpoopieg pag divel n Kodikn ovopasio evoc O.K.;
T etvan 0 pikpoenelepyaotg ;
ATO mO1EG AEITOVPYIKES LOVADES OMOTEAEITON VOGS UKPOETEEEPYAGTNG KOl TO1OG O
pPOAOG TOVG;

ok~ wn

© o N


https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%A4%CE%B5%CF%87%CE%BD%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%BF%CE%BD%CE%B9%CE%BA%CF%8C%CF%82_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%AE%CF%82
https://el.wikipedia.org/wiki/Bit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://el.wikipedia.org/wiki/Qubit
https://drive.google.com/open?id=0Bw--xtY3USYmc09XU2NYN18td2c
https://drive.google.com/open?id=0Bw--xtY3USYmSzJhYWV1MDVnOEU
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10. Tr ekppdalet Kot o€ TL LOVAOEG LETPIETAL 1) TOYVTNTO AEITOVPYING
pikpoenegepyoaotn;
11. Avaeépete Tig PAGELS TOV TEPIAAUPAVEL O KOKAOG EVTOANG .
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http://ebooks.edu.gr/modules/document/document.php?course=DSEPAL-B143&download=/54006ee5jdzt
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http://www.eng.ucy.ac.cy/gellinas/ECE100_Guest_Georgiou.pdf
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http://archimedes.cs.ntua.gr/data_sheets/
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http://goo.gl/UMeACM
http://goo.gl/TurpWO
https://upload.wikimedia.org/wikipedia/commons/9/9d/ComputerMemoryHierarchy.png
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> Videos:

@)
@)

Amd v aupo oto mopitwo https://www.youtube.com/watch?v=aCOyq4YzBtY
To microchip oto pukpocskodmIo:
https://www.youtube.com/watch?v=Fxv3JoS1uY8

[Mog katackevdlovior Ta OA. Kukiopata:
https://www.youtube.com/watch?v=nXPSXeSc22c

> APOPA:

©)

Iotopia twv OA. Kukh
http://www.nobelprize.org/educational/physics/integrated_circuit/history/
(ayyAcd
Oloxinpopéva Kok, Zepdg 74- K. Tavvapag http://goo.gl/fZrvdn
[Mog Eexvdm ™ yvopiia pov pe to Raspberry pi K. T'avvapog
http://goo.gl/OzdtYr
Ot voAoy1oTég mpoosmafolv va unBovv tov avlpdmivo eyKEQUAO
http://goo.gl/oy5Hun
O npdtog mov Oa Eemepdoet To vopo Tov Moore http://goo.gl/iv5GfwWb
IBM: Ot peArovtikoi H/Y http://www.insomnia.gr/_/articles/hardware/ibm/-
Anpovpyndnke éva «ToUm» LITOAOYIGTY| O 1GYLPO KOl LE TEPICCOTEPH
tpaviiotop amd noté: http://goo.gl/UG90SI
Ot vroloyiotéc Oa "aoBavovor” og 5 ypdvia http://goo.gl/LUbnZI
KBavtikoi vroloyiotés- http://goo.gl/eBrmMP
O «Bdavatoc» Tov vopov Tov Moore & 10 HEALOV TV VITOAOYLIGTAOV
http://goo.gl/vcTRvt
H doxwacio Turing (ayyAud) http://csunplugged.org/the-turing-test/
http://csunplugged.org/wp-content/uploads/2014/12/unplugged-20-
the_turing_test_0.pdf
To mayvidol g pipmong 1 doxacio Turing- 1. Kovtoukov
http://goo.gl/18iIMKz
NEeVPOLOPPIKO TGUT» LUEITAL TNV OPYAVOCT] TOL EYKEPAAOV:
http://goo.gl/QIFtww


https://www.youtube.com/watch?v=aCOyq4YzBtY
https://www.youtube.com/watch?v=Fxv3JoS1uY8
https://www.youtube.com/watch?v=nXPSXeSc22c
http://goo.gl/fZrVdn
http://goo.gl/OzdtYr
http://goo.gl/OzdtYr
http://goo.gl/oy5Hun
http://goo.gl/v5GfWb
file:///C:/Users/Spyros/AppData/Local/Temp/
file:///C:/Users/Spyros/AppData/Local/Temp/
http://goo.gl/UG9OSi
http://www.insomnia.gr/_/articles/hardware/ibm/-
http://www.newsbeast.gr/technology/arthro/460469/oi-upologistes-tha-aisthanodai-se-5-hronia/
http://www.newsbeast.gr/technology/arthro/460469/oi-upologistes-tha-aisthanodai-se-5-hronia/
http://physicsgg.me/tag/%CE%BA%CE%B2%CE%B1%CE%BD%CF%84%CE%B9%CE%BA%CE%BF%CE%B9-%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%B5%CF%83
http://physicsgg.me/tag/%CE%BA%CE%B2%CE%B1%CE%BD%CF%84%CE%B9%CE%BA%CE%BF%CE%B9-%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%B5%CF%83
http://goo.gl/vcTRvt
http://csunplugged.org/the-turing-test/
http://csunplugged.org/the-turing-test/
http://csunplugged.org/the-turing-test/
http://goo.gl/I8iMKz
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Mépog I

Epopuoyéc Pneraxnc Teyvoloyiog
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E@appoyeg
Ynouwokng
Teyvolroylog
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14. E@appoyés Ynowexig Teyvoroyiag

21001

Metd v peAdétn tov keeaiaiov Oa gioat wavog/n va:

v amapiBueic tic epappoyic e Pneraxng Teyvoloyiag oe 1Gpopovg
TOUEIC

v meprypdoeic tov tpdmo pe tov onoio a&lomoteitan  yneakt texvoloyia og vay
EMUEPOVS TOUED

v oyxedidleic, ouvBételg kat viomoleic pio Tolvpestkn Tapovsioon yio i EQapuroyEg
™G YNOLOKNG TEXVOAOYiOG

v Avogépelg véa emaryyEMLOTO TAPOQOPIKAG

v Avayvopilelg Tig TAES TG ayopds MG TPOG TO. ETOYYEALOTA TANPOPOPIKNAG T
EMOUEVO, YPOVIOL

Baow opoioyia: Eoeoppoyéc IIAnpoeopwng, Ynowxn Texyvoroyio, Meriovtikd
Enayyélpota [TAnpopopiknig

Ewayoyn:

Ymv evotta avtr Oa diepevvnoete TG epappoyEc g [TAnpoeopikng - Pneaxng texvoroyiog
o€ O1APOPOVS TOWELS KO T ETAYYEALOTA TOV LEAAOVTOG GE ALTOVG TOVG TOUELC.

M
qech 108°
sS
o‘égpu‘e‘
: S(;'\ef\Ce
ads
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141 Awepedvnon Tov eEEMEE®V TG YNPLOKNG TEYVOLOYINS OVE TOREN EQUPUOYDV

[Tepimov mpv and 30 ypdvia Eexivnoe 1 TOKTIKN ¥PNON TOV TPOCOTIKOD NAEKTPOVIKOV
VTOAOYIOTY], O OTOi0G OTNV TopEin. GLVEPAAE GTO UETACYNUOATICUO TNG KOW®VING Kol TOV
tpomov Long Hog.

2T onuePV EMOYN OlOMIGTMOVOVUE OAO Kol TEPICGOTEPO TMC 1 Toyeior €EEMEN TG
YNELoKNG texvoroyiag Kat g0k twv Teyvoloyimv [TIAnpoeopikng £xel emnpedoel kdbe Topa
™G avOpOTIVNG OpacTNPLOTNTOG.

2mv evotra vt Oa diepeuvnoete, e T HEBOSO NG EPELVNTIKNG epyaciog, Tig eEeAiEelg
™G YNOLOKNG TEXVOAOYING Ove TOUED.

Me t Bonrfeta v pOAA®V gpyaciog Oa epyaocteite o PIKPES OPAOES (TPLAOEG-TETPAOES)
Yl T O1EPELYNON KOl TOPOLGIACT) TOL BEHATOG Yo Eva TOUEN TNG EMAOYNG GOG.

210%0G GOG €Vl VO OYESIACETE KOl VO, VAOTOMGETE L0 TOAVUEGIKY TOPOVGIOOT| Yol TIG
EQOPLOYEG TNG YNOLUKNG TEYXVOAOYIOG GTOV TOUEN TG EMAOYNG GOG.

AxorovBotv DVALL epyaciog yio TOLG HoBNTES Kot evOekTKd DVAAL ApacTNPLOTATOV Y10
TOVG EKTOLOEVTIKOVG.



®YAAO EPTAXIAX 1" XYNANTHXHX HMEPOMHNIA:
MAGHMA: BAXIKA OGEMATA IAHPO®OPIKHX
EPEYNHTIKH EPT'AXIA: «Eg@appoyég g ¥norwexnc Teyxvoroyiag»

TITAOX EPEYNAX

OMAAAZX:

ONOMATA L e

MAG®HTQN: 2. ieeererereieieteieieeeietataeeraeaeaans
P
4. et

Xtnv 1" ovvavrnon pog o npémer:

v
v

Noa yoplotodile 68 OPAOES TV TPUDV-TEGGAPOV LEADV

No emAégovpe ToV TOUEN EQOUPLOYDOV TANPOPOPIKNG TTOV Oa Stepevviicovpe Kot Oa
TOPOVGIUCOVUE OTIG AAAES OUAOEG

Noa kaBopicovpe Ta EPEVVNTIKA EPOTHLATA TNG EPYACTOS LLOG

Na meprypayoope tn poper mov Ba £xel 1 TOPOVGINGT TOV ATOTEAEGUATOV TNG
£pELVVAG pog

Noa kataypdyovpe tig pefdoovs Epguvag kKabmg Kot To Léca mov Oa
YPNOLOTOIGOVLE

Noa arapifunoovpe tig epyacieg mov Ba mpémel va OAoKANp®OovHV yia vo
(PTACOVLE GTO TEMKO OMOTEALEC L.

Na mpocdiopicovpe TIc approdtoTnTeg Tov Ha avardapetl kabe HEAOS TG OUAOOG oG
Na TpoeTOAGTOOUE KATAAANAW Y10 TV EMOLEVT] GLVAVTNON

YOpUTANPAOVOVUE CUVTOUQ GALGL PE CAPIVELD TO OKOLOVOO:

-Xe mown epmTNUaTe Oo amavINGEL 1 £PEVLVA LOG:

1.

2.
3.
4.

-ITowo popen Ba €xel o amotélecua ™G epyaciog Hag; (Tapovaiaon dapaveiwv, Pivieo,
wiki, blog, kim)

-And MoV (diadiktvo, emoTHUOVIKG TEPLOOIKG, PifAia, emitomies emioréyels kim) Oa
OVTAT|COVLE TANPOPOPIEC OYETIKA L TO BENaL pag;

-I1dg Ba avtAnocovpe TANPoPopies GYETIKA e TO BENQ LaG (ovvevTedlels ue E101K0DG,
HOPTOPIES, EPOTHUATOAOYIA, K.A.TT);



-TTowa péoa (ovokevég, viika, Loyiouiro kAn) Bo. xpelOGTOOLLE;

-TToteg appodtotreg Ba avardfet KOs HEAOG TG OLAdOG LOG;

lo pérog 20 péhog 30 péhog 40 péhog

['evikog GuvTOVIeTG

YmrevOuvog
SteEaymyng Tmv
GLVEVTELEEMV KoL
EPOTNUATOAOYIOV
Ymrevbuvog cuALOYNG
VA0V

YrevBuvog kelpévov

Y nevBuvog ypapikadv

YmrevOuvog
POTOYPAPLUDV

Y nevBuvog Myov

YmnevOuvog animation

YrevBuvog video

-TTowa Ba etvon Ta Pripata g dradikaciog (Xpovorpoypouuoationdg) yio TNV OAOKANP®OT)
™mg epyasio pag;

®daosig - Epyaocieg

In ovvavinon

21 Guvavnon

31 ovvavnon

4n ovvavtnon

51 ovvavinon

61 cvvavinon




-ZOUTANPDOVOLLLE TO NMUEPOADYIO EPYUCLOV:

Hpeporoylo Epyasiov 1ng Zvvdvinong

[Toweg epyacieg Eywvav;

T pog apeos;

[1og cuvepyaosTnKapE;

T mpoPAnpota
OVTILETOTICOLE;

Me 11 B acyoAnBodpue
GTNV ENOUEVT] GLVAVTINOT;

T1 O mpémet va £xet
mpoetolpdost /okephel o
Kabévag pag yuo v
EMOUEVT QOPE;

[Hopatnpnoeis:




OYAAO EPTAZIAX 2" YYNANTHXHX

HMEPOMHNIA:

MAGHMA: BAYXIKA OEMATA NTAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «kE@appoyég g Ynowkig Teyvoroyiocy

TITAOX EPEYNAX

OMAAAZX:

ONOMATA L e

MAG®HTQN: 2. ieeereiereieiettieieeeeiataeetaeaeaans
P
A, it aes

X1nv 2" ovvavrnen pog 0a mpéner:

v No dwtvndcovpe to 0épa g epyaciag pog.

Noa Tpocd1opicovE TOVE GTOHYOVS TNG OUASNS LLOGC.

v No avalntoovpe Kot Vo GUYKEVIPDOGOLVUE TO TPOTOYEVES VAIKO Y10 TOV TOUEN
OV aVOoAGPoyLE.

v Noa katoypayouLe TIG 10EEC TOV SATLTMOVOVTOL OO OA TOL LEAN TNG OUASOS LLOG
oe oyéomn pe 1o Bépa mov Ba Exel 1 epappoyn mov Bo avartdEovpe.

v Noa gmAiééovpe ta KatdAinia epyaieio yio Ty vAOTONOT TNG EQAPLOYNG LLOG.

&

YOPUTANPAOVOVUE GUVTOUO OALG LE COPIVELD TO OKOLOVOO:

-ITowo &ivan to Bépa ¢ epyasiog pog;

-ITototl o1 6TOY01 MOV BEAOLLE VO EMITOYOVLE;

-Me oo teMkd vroBépata aropaciocape vo acyoAndovue;



-I'o va cuAAéEov e TO VAIKO pog dnptovpyovpe dvo Egxmplotég AMoteg dmov Oa
AVOPEPOVTOL TO ATOTEAECUATO TNG OvOLTNONG LLOG OTo:

BiAia 1 TEPLOdIKA 1| eyKLKAOTOUOELIEG 1) devBvvoelg 6to Atadiktvo
ePnHePideg

-TToleg eXTAOEVTIKEG EMOKEYELS KOl TOLEG GLVEVTEVEELS O £101KOVG EMOTNHOVES Ot
OENOLLE VO TPOLYLOTOTOUGOVLLE Y10L VO ELTAOVTIGOVUE TIG YVADOCELS LLOG;

-Ilowa epyadeio eykOTEGTNUEVE GTOVG VITOAOYIGTESG TOL £PYAGTNPIOL HOG OAAY Kot
epapuoyéc Web2.0 Oo xpnOIOTOGOVLLE Y10 VO VAOTOIGOVLLE TNV TOAVUEGIKT] LLOG

eQapuoY;

-ZUUTANPADOVOLLLE TO NUEPOAOYIO EPYOUCIDV:

Hueporoyio Epyaciodv 2ng Zvvévinong

[Toweg epyacieg eywvav;

Tt pog apeos;

[log cuvepyaoTKapLE;

T mpofANpaTo AVTILETOTICOLLE;

Me 11 Bo acyoinBovpe oty
EMOLEVT] GLVAVTNON;

T Ba mpémet va £xel mpoeToludoet
/oxebel 0 kabBévag pog yio v
EMOUEVT QOPE;

[Mopatnpnoeis:




OYAAO EPTAXIAX 3" YYNANTHXHX

HMEPOMHNIA:

MAG®HMA: BAXIKA OEMATA NTAHPO®OPIKHXZ
EPEYNHTIKH EPI'AXIA: «E@appoyég g Ynowkng Teyvoroyiog

TITAOX EPEYNAX

OMAAAZX:

ONOMATA L e

MAG®HTQN: 2. eierererieieieicieieteieeareietaeaeaaes
N
4. it

X1nv 3" ovvavrnen pog 0a mpéner:

v

RGNS

Noa cvAréEovpe ta dedopéva g EPEVVAC oG EpYOLOUEVOL GUVEPYATIKA LETOED
TOV HEADV TNG OUAOAG LG OALL Kot TOV LAONTOV TOV GAAOV OUAd®V.

Noa ene&epyacToOE TO OEGOUEVO TOVL GUAAEENLE.

Na cvvBécovpe 10 VAIKO pag.

Noa dnpovpyficovue pia TpdOTN EKG00T| TNG CAANAETIOPAGTIKNG TOPOVLGINOTG.
Na poteivovpe PeATIOOCEL.

YOPUTANPAOVOVUE CUVTOUO AL ILE COPIVELD TO OKOLOVOO:

-Ilog Ba cvALEEOLE Kot Gg ot Lopen B amoONKEVGOLLE TO TPMTOYEVEG VAIKO LLOGC;

-IIog Ba cvvepyasTovpe He Ta LIOAOUTO. UEAN TNG OUAONG LOG OTH GLYKEVIP®GT TOL
VAKOV pag;

-Ilog Ba aAinAofonOnbodpue pe ta péAN TV LIOAOIT®OV OUAd®Y TNG TAENG KOG OTN
GLYKEVTPMOT] TOL VAMKOV LLOGC;

-IIog Ba emeepyactodpe To KeiPeVA Hag £TG1 DGTE VO TO TAPAIDGOVLE GTOV VITEVHVVO
KEWWEVOV TNG OLAS0S OGS Yo ynelomoinon Kot dtopbwon;

-TToteg ewoOVeS-pmTOYpaPiec O eMAEEOVIE VO YPTCLUOTOU|COVE GTNV TOPOVGIOGT) LG
KOl VO TIG TTOPAOMGOVUE GTOV LIELHVVO EKOVMOV TNG OLADNS LG Yol ETEEEPYOTIaL,
YNE0moinom Kol GLUTIES;



-TTowa povoikd Koppdtio Kot Tparyovdte Kabmg Kot nynTika KOUUATLO 0o TIG
ovvevTeDEELS Bl YPNOILOTOMGOLLE Kot B0l T0 TOPAODGOVE GTOV VITEVHVVO MOV TNG
ouadag Hog yo va to. emeepyaoTet,

-ITowo amoondopato Pivieo Kot KIVOOUEVIS EKOVOG BELOVLE VO EVOMOUATMOGOVE TNV

TOPOVGIOOT LOG KOl VO TO, OMGOVUE GTOV LIELHVVO TNG OpddaG oG Yia emeepyociol;

-ITog 6o adinAoBonOnBovv ot veHHLVVOL OA®V TV OUAS®Y GTNV EKTOVIOT TOV
OPLLOOIOTITMV TOVG;

-IIog Ba epyacTod e GLALOYIKA Y10 VoL GLVOEGOLLE TO DAKO [LOG KoL VOL TO avaAGPEL O
VIEVHVVOC TAPOVGLAGEWMY TNG OULADOG LOGC;

-IToteg Bertuiwoelg Ba mpoteivoupe va yivouv 6NV TpdOTN LOPPT) TNG TOAVUECTKT LLOG
EQAPHOYNG;

-ZUUTANPOVOLLE TO UEPOAIYLIO EPYOCUDV:

Hpeporoyio Epyacidv 3ng Zvvévinong

[Toweg epyacieg Eywvav;

T pog dpeoe;

[1dg cuvepyaosTKALLE;

T1 mpofAnparta
OVTILETOTICOLE;

Me 11 6o acyoAnBodpue
GTNV ENOUEVT] GLVAVTINOT);

Tt 0o Tpémer va €xet
TPOETOAGEL /oKePOEL O
KaBévag pog yo tnyv
EMOUEVT] POPA;

[Tapatnpnoeic:




OYAAO EPTAXIAYX 4" YYNANTHXHX

HMEPOMHNIA:

MAGHMA: BAYXIKA OEMATA NTAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «kE@appoyég g Ynowkig Teyvoroyiocy

TITAOX EPEYNAX

OMAAAZX:

ONOMATA L e

MAG®HTQN: 2. ieeereiereieiettieieeeeiataeetaeaeaans
P
A, it aes

X1nv 4" ovvavrnen pog 0a mpéner:

v Noa odokinpdcovpe v eneepyacio TV 0ES0UEVOV TNG EPEVVAC LOG
epyalOUEVOL GLVEPYATIKA PETOED TOV UEADV TNG OUASOG HOG OAAGR KoL TV
patnTov TV GAL®V ouddmV.

v Na enegepyacstovpe TV TPp®TH €KO00N TG CAANAETIOPAGTIKNG TOPOLGIUGTS TOV
onuovpyncape oto 3o eOALO epyaciog.

v Na npoteivovpe PEATIOGEL.

YOPUTANPAOVOVUE GUVTOUO AL PLE COPIVELD TO OKOLOVOO:

-Ilog Ba emeEepyactope Ta Kelpeva pog Kot Tdg 0 VTELHVVOG KEWEVOV TNG OLADNG LG
Ba To ynoelomomoet kot Ba T dSropbdoet;

-IIdg o1 vrevBuvol Keyévav dADV TV opddwv Ba propésovy va ariniofondnbovv;

-TToteg ewOVeG-pmTOYpaPiec O eMAEEOVIE VO YPTCLLOTOU|COVE GTNV TOPOVGIOGT) LG
Kol TOG 0 LITELOLVOG EIKOVAOV TNG OpLddaG Log Ba TIg emeEepyaoTel, YNPLOTOMCEL KO
GLUTIECEL,

-IIdg o1 vrevBuvol edVEOY OAOV TV opddwV Ba puTopésovv vo aAinioBondnbovv;

-ITowo povotkd Koppdtior Kot Tporyovdto Kofmg Kot NyNTiKa KOUUATIO o T1g
ovvevtevéelg Ba ypnopomoocovpe Kot Tog o ta enelepyaotel o vTeHOBLVOC NYOL TN
OHABAG HOGC;

-TIIog o1 vrevBuvoL YOV OA®V TV OpAd®VY Ba puropécovy va aiiniofondnboiv;



-TTow amoomacpata Bivteo Kot Kivovpevng eikdvog OEAOVLE VO EVEOUATMOGOVLE GTNV
TOPOVGIOCT) LOG KOl TG 0 VIELOVVOS TNG opddaG pag Ba Ta eneEepyaoTel;

-1 o1 vrevBuvor Pivteo katl KvoVLUEVG EIKOVOSC OAWMV TV Opdd®V Ba propécovy va,
aAAnAofBondnbovv;

-IIog Ba epyacTodpe GLALOYIKA Y1 VO ETEEEPYACTOVE TNV TPOTY £KOOCT TNG
TOPOVGIOoTG LLOGC;

-IToteg Behtuiwoetg Ba mpoteivovpe va yivouv oTnyv TpdTN LOPPT TNG TOAVUEGTKNG HOG

EQAPUOYNG;

-ZOUTANPDOVOVLE TO NUEPOLOYLIO EPYACLADV:

Hueporoyio Epyaciodv 4ng Zvvévinong

[oweg epyaocieg £yvav;

T pog dpeoe;

[1og cuvepyaosTKapLE;

Tv tpofAnpata
OVTILETOTICOLE;

Me 11 O acyoinBodpue otV
EMOUEVT] GLVAVTINGON;

Tt 0o Tpémer va €xet
TpoeTOdcel /okephel o
KaOEVOG LOG Yo TNV ETOUEVN
popa;

[Hapatnpnoeig:




OYAAO EPTAZIAX 5" YYNANTHXHX

HMEPOMHNIA:

MAGHMA: BAXIKA OGEMATA NTAHPO®OPIKHX
EPEYNHTIKH EPI'AXIA: «kE@appoyég g Ynowkig Teyvoroyiogy

TITAOX EPEYNAX

OMAAAZX:

ONOMATA L

MAG®HTQN: 2. ieeereieteieieteieietrieiaraeeiataeaans
3. retteteiiitiiiieitieeeraeteeeeaeaaes
A, it aes

Yy 5" ovvavinon pog 0o mpémer:

v Na pofdiovpe TV Tp®TN £KO00T TNG CAANAETIOPACTIKNG EPUPUOYNG HOGC OTNV
olopéreta ™G TAENG oG,

v Na npoteivovpe BEATIOCELS GTO TEPLEYOUEVO KO TOV TPOTO TAPOVGIOCTG.

v Na avto-a&toroynBovpe Yo Tov TPOTO Kot TO ATOTEAECLLO TNG EPYOTING TNG
OUAadOG OG.

v Na eneEepyactovpe - BEATIOCOVE TV QOPUOYN LG PAGEL TV TOPATNPHCEDV
oL AAPope amd Toug cVUUAONTES Lo,

YOPUTANPAOVOVUE CUVTOUX OALG LE COPIVELD TO OKOLOVOO:

-ITowa yevikn eviOmOo™ amoKTHGALE amd TV TPOPOAN TG TPOTNG EKO00NG TG
OAANAETIOPOAGTIKNG EQOPLOYNS LLOGC;

-TITowa GyoAMa Kol TOPATNPNCELS OEYTNKAUE OO T LEAT TV VITOAOT®V OUAOW®V Y10 TNV
EPAPUOYT HOG;

-TToleg Pertidoelc mpoteivovpe va KEvovpe He ta vTOAOIT PLEAT TG OPLAONG OGS OC TPOG
TO TEPLEYOUEVO TNG EPAPUOYNG LLOG;

- [Toteg Bertimwoelg mpoteivovpie vor KAVOLLE e Ta DITOAOUTO LEAT TNG OULAONG OIS MO
TPOG TOV TPOTO TOPOVGIACNC TNG EQOPUOYNG OGS



-Tt pog dpeoe kot TL TPETEL va PEATIOCEL GTNV TAPOLGINGT TG KAOE o amd TG GAAeg
opadeg;
-ZOUTANPAOVOVLLE TOV TIVOKO 0LTOAELOAOYNONG TG OULASOG LOG:

-ITowa NTav o 1oLPA oNUEin TS OUASNG OGS

-TToleg oV o1 advvapies TG OpAdAS oG,

-Tv péBope dSoviedovrog e dArovg;

-Ympye 01dBeon cvuvepyasiog petad pog;

-Aflomomoape TIC YVOOES MOV OMOKTNOOUE KOTO Tr OlpKeln O1000KAAG TOL
padnpazog;

-ZUUTANPOVOLLE TO UEPOAIYLO EPYOCUDV:

Hpeporoyio Epyacidv 5Sng Zvvévinong

[Toweg epyacieg Eywvav;

T pog dpeoe;

[1dg cuvepyaosTKALLE;

T1 mpofAnparta
OVTILETOTICOLE;

Me 11 6o acyoAnBodpue
GTNV ENOUEVT] GLVAVTINOT);

Tt 0o Tpémer va €xet
TPOETOAGEL /oKePOEL O
KaBévag pog yo tnyv
EMOUEVT] POPA;

[Tapatnpnoeic:




OYAAO EPTAXIAX 6" XZYNANTHXHX

HMEPOMHNIA:

MAG®HMA: BAXIKA OEMATA NTAHPO®OPIKHXZ
EPEYNHTIKH EPI'AXIA: «E@appoyég g Ynowknig Teyvoroyiog

TITAOX EPEYNAX

OMAAAX:

ONOMATA L e

MAG®HTQN: 2. ieeereiereieiettieieeeeiataeetaeaeaans
P
A, it aes

X1V 6" ovvavrnon pog 0a mpéner:

v

<

Noa BeAtidcovpe akOUN TEPICCOTEPO TNV TOAVUECTKY] LG EQAPLOYN £TCL DOTE VO
TAPEL TNV TEMKN TNG LOPOT).

Noa mpodaiovpe TV TEMKN £KO00T TNG EPAPLOYNG OGS OTNV OAOUEAELD TNG TAENC
HLOG.

Na a&loAoynoovpe to LEAN TV VTOAOUTOV OUAO®V.

Na a&oroynBodpe amd Tovg VIOAOITOVS CLUHAONTES LOGC.

Na kdvoope v 1eMKn a&loAdYNoN TOL £pYOu.

YOPUTANPAOVOVUE GUVTOUD 0ALG ILE CAPIVELD TO OKOLOVOO:

-TToleg TeMkég PEATIOGELS KAVOLLE LLE TO VTTOAOLTOL LEAT TG OULADOG LLOG MG TPOG TO
TEPLEXOUEVO TG EPAPLOYNG HaG;

-TToteg TeEMKEG PEATIDOGEIS KAVOLE LE TOL DTOAOITO LEAT TNG OUAOOG LLOG (G TTPOG TOV
TPOTO TAPOVGIACTC TNG EPUPUOYNG HOC;

-ITowo evthnmwon amokticape amd TV TPoPoAn TG TEMKNG £KO00NG TNG
AAANAETIOPOACTIKNG EQOPLOYNG LLOGC;

-TTowa evtdmwon amoxtoape amd TNV TPOoPOoAN NG TEMKNG £KO0ONG TOV VITOAOITWOV

EQUPUOYDV TOV OPAO®V TNG TAENG pog;




-ZOUTANPAOVOLLLE TOV TIVOK 0E0AGYNONG Yo TV gpyacio kdOe piog omd Tig vwdAoUTEG
OMLAdEC:

ITIOAYMEZXZIKH EOGAPMOI'H .....ng OMAAAX NAI | OXI

-To mepleyOUEVO AmAVTIA GTA EPOTAATO KAL TOVG GTOYOVG;

-O1 myéc eivan 0E10TIOTEG Kol EYKVPEG;

-To mepreydpevo eival TANPEG Kot KATOVONTO;

-Eywe enelepyacio Kot 60vOeoN TOV TEPIEXOUEVOL OO TOAAESG
TYES;

-Y mépyovv Tomoypagikd Ko GuvTakTikd AdOn;

-H gpappoyn etvar €dkoAn oty mhonynon;

-Yndpyovv ta amoapaitnta moAvUECTKE oTotElD;

-Ta molvpecikd ototyeio Asttovpyolv;

-O1 6Vhvdeopot glvar EVOAKPLTOL, KATOVONTOL KOt 031 YOVV GTOVG
oWGTOVG KOUPOUG;

-Tehikd wavoromOnkope amd 10 ATOTEAEGA TNG
OAANAETIOPOGTIKNG EQOPUOYNG;

-ZOUTANPADOVOLLE TO NMUEPOADYLIO EPYUCLDOV:

Huepoiodylo Epyacidv 6mg Xvvavinong

IToweg epyaocieg £ywvay;

T pog dpeos;

[1dg cuvepyaoTKaLLE;

T1 mpofAnpata
OVTILETOTICOYLE;

[Mapatnpnoeig:




®vAro Inparvccov Madntproc/Madnt



®vAlo nparwccov Madntprog/Madntm



14.2 Emayyéipoto tov IIAnpogopikig

Ta emayyélpota mov cvvdéovtar pe v IIAnpoeopikny kot tig Néeg Teyvoloyieg dev
TPOKELTOL VO TAWYOLV VO TOPAYOLV Kot LEAAOVTIKA TEPILNTNTES EOIKOTNTESG, OO TN OTUYU
UAAIoTO TOV TPOKVTTTOLV JaPKAS VEQ TteEdia. Ot TPOYPOUUATIOTEG, Ol VAAVTEG GLCTNUATOV,
01 €101KO01 TN AVATTLEN OLAOTKTVOKMY EPUPUOYDV, Ol UNYOVIKOT AOYIGUIKOD, 01 VTOGTNPIKTEG
Baoemv dedopévmv K.A. Kol YEVIKOTEPU GTEAEYT TOL aoyoAovvTon gite pe To hardware gite pe
to software Ba £yovv mhvta BEom otV ayopd epyaciog.

Ot emotpovikég €101KOTNTES, TOL QavTAlovv va €xovv avOnon peAloviikd &ivor ot
YEVETIKOT TPOYPOUUATIGTEG, Ol UNYAVIKOL TEXVNTNG VONUOGUVIG, Ol TEXVIKOL OTTIKNG tvag, Ot
AVOALTEG AGPAAELNG TTANPOPOPLOKADV CUGTIUATOV K.T.A.

e ot TNV evotnta kodeiote va avalntioete o opddeg mAnpopopieg yia to Emayyéipato

TOU UEANOVTOG Kol Kotevboivoelg oty ayopd epyociog g mpog tnv IIAnpoeopiky.

KéBe opdda emdéyst kol mapovoidlel oty olopéreto pio katevBuvon yioo LEAAOVTIKN
amocyOAnon o emayyéipata [IAnpopopikngc.
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Epowrtijoeig
1) Avagpépete tpia (3) ueroviika emoyyéiuota TAnPoPopIkig.

2) Ileprypayte t0 peAloviiko emdyyeiuo otnv mAnpopopikn ue to omoio Oa cog dpeoe va.
aoyoinbeite.

3) Mropeite vo. okeTeite €0€IS EVaL O1KO TOG UEAALOVTIKO ETAYYEAUO OTHYV TANPOPOPIKH;

DPYNAO EPIAXIAY

Anuiovpynote Evo, EVVOIOAOYIKO YGPTH UE TOUEIS EPAPUOYNS THG WHPLOKNG TEXVOAOYIOS KOu
ETOLYYEALOTO, TANPOPOPIKTG.



®vAro Inparvceov Madntprog/Madnt



®virlo Inpeiocemv Modntprog/Madnt



Baoika Oduara Iinpopopixne - B' ETIAA
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