YMOYPTEIO MNAIAEIAL, @PHIKEY MATOMN YHOYPIEID EPTAZIAL KAI
KAl ADAHTIZMOY KOINGQMNIKHE AZPAAIHT

~EOT NEN

EONIKOX OPTANIEMOZL NIETONOIMIHE NPOIONTON
& ENAITEAMATIKOY NPOZANATOAIZMOY

OEMATA EZETALEQN

MIXTOMOIHZHL AMTODOITQN ENA.L.
MAOHTEIAL KAI N.ENA.X. MAOHTEIAL Tng
A.YTLA.

EIAIKOTHTA ENA.L.: “Texvitnc'EELTIVLIIV
HAekTpOVIKWY 2ZUOKELWYV Kal Eykataoctaocewyv
(Smart Buildings & Internet of things)”



NEPIEXOMENA

. ©eopiko MAaicio E€etacewy MoToTTOINONG TGV ATTOPOITGOV
EMA.X. MaBnteiag kai M.EMA.X. MaBnteiag TNG ANUOCIAg
Ymnpeoiag AmaoxoAnong (A.YIM.A.)

. Katahoyog Epwtnoewy OewpnTtikng KatevbBuvong

. Karaloyog Epwtnoewy MpakTtikng KatevbBovong

. Atmavtnoeic Epwtnoewy OcwpnTikng KatevBuvong

. Ammavtnoeic Epwthoewy MNpakTikng Katevbbouvong



1.0eopik0 MAaiocio Egerdoewv MoTomoinong Twv dAmogpoitewv
ENA.L. Ma@Onreiag kai M.EMA.X. MaOnreiag 1Ng Anuooiag
Yrnpeoiag AmraoxoAnong (A.YMN.A))

O1 E€etaoeig MoTommoinong TV amogoitwy EMA.X. MabnTeiag kail
MN.EMA.L. MaBnteiag ™NG Anuooiag YTNpeoiag ATTacxoAnong
(AYM.A.) Tng €dikoTNTag «Texvitng ‘E§umvedv HAEKTpOVIKGV
Tvokevwv Kal Eykaraoracewv (Smart Buildings & Internet of
things)”» 6ic€ayovtal cbupwva pe Ta opiloyeva oTIG SIaTAa&elg
NG LT aApIBu. 51/k6/29.12.2023 (PEK 1/B/2.1.2024) KoivAhg
Ymmoupyikng AtTopaong EBvikng Oikovopiag kal OIKOVOUIK®@Y KAl
MNaibeiag ®pNOKELUATWY KAl ABANTICUOL.

2. EPQTHIEIX OEQPHTIKHE KATEYOYNIHX

Moo amd ta akoAouda UVAwkda Exet ouvASwg TNV
uYnAotepn NAEKTPLKN aywyLUoTNTO;

fuoAl

XoAKOG

Mupitlo

o< g

KaoutooUk

Mota givai n povada tov NAeKTPLKOU popTtiou;

Aurmép (A)

Volt (V)

Q(Q)

o< ®|g

KouAdum (C)




O vouog tou Ohm opilet otL To pevua nov Slappéel Evav
aywyo uetaév dUo onusiwv eival evdéws avaloyo tng
Taon¢ ota U0 onueia Kat avTIoTPOPwWE aAVaAoyo tng:

loxvog

Avtiotaong

Xwpntikotntag

o< ® g

Emaywyng

Z0upwva pe to vouo tou Ohm, av n taon ot Evav
avtiotatn SumAaolaotel Kat n avtiotaon RopouEivel
otadepn, Tt cuuBaivel oto pevuo;

TetpamAaotaletal

MNapapével o idlo

MeLlwVETaL OTO ULOO

o< g

AuthaolaleTal

O vouoc tn¢ taong tou Kirchhoff (KVL) opilet oti:

To aBpolopa AWV TWV PEULATWY TIOU ELCEPXOVTAL OE £VaV
KOWUPO eival ioo pe To undév

H tdon oe kaBe kAddo ival euBéwg avaloyn tou
peLOTOG

To aBpolopa AWV Twv TAcEWV yUpw amd KABe KAELOTO
Bpoyxo elval ioo pe pndev

H tdon oe éva Bpoxo sivat euBéwg avaloyn tng
avtiotaong




H nAeKTpIK aywyLUoTNTA EVOC NULBYyWYOU Eival:

Mavta uPnAn

Mavta xapnAn

Metafl autng evog aywyou Kal EVOG LOVWTH

o< ®| g

lon pe ekelvn evog pet@AAou

To nAeKTPIKO pevpa gival n pon NAEKTPOVIWV UEOW EVOG
aywyou

Zwoto

NaBog

O vouoc tou Ohm e@apuUoleTal HOVO OE UN YPOUULKEG
QVTIOTAOELG

Twoto

NabBog

OL avtiotaosis movu ouvdéovral o osipd Slappéovral
ano to iblo peuua.

Twoto

NabBog

10

H ouvoAikn avtiotaon twv napdAAnAwv avrtiotatwv
glvat UeyaAUTEPN amo TN UIKPOTEPN UEUOVWUEVN
avtiotaon.




Zwoto

Aaboc¢

11

O vouocg tou pevuatog tou Kirchhoff (KCL) toxvet yia kade

KAELOTO KUKAwua.

ZwoTto
AabBog
Evac¢ nukvwrtri¢ umAokdpel to ouvexég peuua (DC) apou
popTLoTEL TANPWC.
12 Iwoto
AabBog
Avrtiotolyiote to €i60¢ TNG LOXYUOG UE TNV MEPLYPAPN) THE OE Eva KUKAwUQ
EVOAAQOOOUEVOU PEUUATOC
2THAH 1 2THAH 2
Npaypatikn xug loxVg rou Sev eruteAei €pyo aAAd
dnuoupyei nedia avtidpaong
13

Aepyog LoxUG

loxU¢ MoU KATAVAAWVETAL Ao TO
doprtio yla va ekteAéoel €pyo

Qawvdpevn Loxug

Juvduaopévn enibpacn tng
TIPOYHOTIKAG KOl TNG AEPYOU
Loxvog

JUVTEAEDTNG LOYXVOG

O A\OYO¢ TNG MPAYLOTLKAG LoV OG
npog tn dawvopevn Loxv




Avtiotolyiote 1o £{60¢ TOU UALKOU UE TNV 16L0TNTA Oy WYLUOTNTAG TOU:

2THAH 1 2THAH 2
a. | Avwyog 1. XopunAn aywyluotnta
14 B. Movwrrg 2. YUnAn aywyludtnta
y. Hiaywyog 3. Evélapeon aywyluotnto
) Mndevikn NAEKTPLKN avTiotaon
5. | Ymepaywyog 4. KATW oo LA OPLOHEVN
Bepuokpaocia
Avrtiotolyiote ka9 TUMO NAEKTPLKNG UNXAVHGS LE TRV EQAPLUOYH TOU:
2THAH 1 2THAH 2
. | Metaoxnuatiotig 1. Napaywyr NAEKTPLKAC EVEPYELOG
15 .
B. | Fevwntpua 2. PUBLON LoYVOC
Y. Kwntipag 3. Kivnon
5. | Avtotpodiag A METOTPEMEL TO GUVEXEG PEUHA OF
’ evaA\aooOpEVO
Moto¢ TUmo¢ NAEKTPOVIKWY KUKAWUATWY emefepydieTol
OUVEXN onuata;
a. | Wnolakd kukAwpata
16
B. | Mnxavikd KUKAwpOTO
Y. | Avahoykd kukAwpata
8. | Avabikd kukAwpata




17

Mua diodog Zener xpnowonoteital ocuvidwg yia:

Evioxuon onpatog

YtaBepomnoinon taong

EykupOTNTa TWV OMOTEAECUATWY OE OAEC TLC TTEPLTTTWOELC

o< ®| g

ToyuTnto eKTEAEONG

18

2e évav gvioyutn Kowvou ekrmournou, n ééodo¢ AauBdvetrat
Qo 1moLov aKPoSEKTN;

Baon

Moumog

YUAAEKTNG

o< ® g

MOAn

19

Mot TMOPAUETPOC MEPLYPAPEL TNV IKAVOTNTA EVOG
evioyutn va auéavel tnv taon n 1o eminedo LOYUOG EVOG
ofjuarog;

Avtiotaon

Xwpntikétnta

Képbog

o< e

Aywyuotnta

20

Moto eival 10 16AVIKO XXPOAKTNPLOTIKO TOU AELTOUPYLKOU
EVIOYUTH 000V apopd TH oUVIETN avtiotaon eL6660v Tou;

XaunAn avtiotaon stodédou




YynAn avtiotaon elc6dou

Mné&evikn avtiotaon elcodou

ApvnTiKn avtiotaon eLc06ou

21

Motog ival o TPWTAP)LKOS OKOTTOG EVOG akOAoudou Taong;

Na mapéxel kE€pdog taong

® |8

Na rapéxet upnAn avtiotaon elodédou

<

No puButotetl kal va avarmnapayxBei n taon elcodou otnv
£€060 xwplic evioyuon

gl

No petatpémnel eVOAAOGOOUEVO PEV LD OE GUVEXES

22

2e éva kUkAwua tpoodoaoiag, mola sivat n Asttovpyia twv
@iAtpwv eéoudAuvvong;

Na pewwvouv tov B6pufo oto orua tpododoaiag

Na LETATPEMOUV TO CUVEXEG PEUO OE EVAANACOOLEVO

Na LETATPEMOUV TO EVAANACOOUEVO PEUA OE CUVEXEG

o< |® |8

Na gAoylotomnoloUv TNV KUPATWON othv €080 cuveXoUg
peLOTOG

23

Evacg 8LapopLKOG EVIOYUTHG EVIOXUEL:

To ywopevo Vo Tadoswy

To aBpolopa Vo Tdoewv




Tn dladopd petaty duo Tacewv

Movo tn Betikn Tdon elodédou

24

Tt kavel éva kUKAwua Schmitt Trigger;

AnULoupYEL pLa TTplovwTn Taon

Aeltoupyei WG TAAAVIWTAG

MEeTATPEMEL TA CAUATA OE HOPdI) TETPOYWVIKOU KULATOG

o< ®|g

OW\tpapeL to B6pUPo

25

Ta Ynelaka onuato uropouv va AaBouv uovo SLaKpLtEg
TIUEG.

Zwoto

AabBog

26

M 6biobdog ayel eioov kaAd kat mpog Ti¢ U0
KateudUVOEL.

Twoto

NabBog

27

Ta MOSFET eivat yvwota yia tqv v@nAn avrtiotaon
£L0060v TOUG.




Zwoto

Aaboc¢

28

H apvntikn avatpo@obotnon oTouG EVICYUTES UELWVEL TO
OUVOALKO Kképbog.

JWoTo

AabBog

29

Evac avTIOTPENTIKOG EVIOXUTIC QVTLOTPEPEL TN (PACH TOU
onuartog eloodou.

Zwoto

AabBog

30

H ééob0¢ evig ouykpitn umopei va eivat uovo vYnin n
xXapnAn

Zwoto

NabBog

31

H €§060¢ VO KUKAWUATOG OAOKANPWTH UELWVETAL UE TNV
napodo tou xpovou otav tou Sivetal otadepn taon
£Lgoéov

Zwoto

NaBog




Ynelaka kukAwuara.

Ta piltpa UETAYWYIKWV MUKVWTWYV XPNOLLUOTTIOLOUVTAL O

32 ZwoTto
AabBog
O LM 741 givat éva napadetyua taAavtwtr EAEYXOUEVOU
ano taon.
33 ZwoTto
Aabog
Avtiotowyiote th otiAn 1 ue ™ otjAn 2:
2THAH 1 2THAH 2
Tpavliotop SutoAkng cuvdeong MTAOKAPEL TO PEUA OTNY
(BJT) avtiotpodn katevBuvon.
34 , EvioxUeL fj HETATPEMEL OrjpaTAL
Aiodog Xpnotponouwvtac Vo TUToUC
dopéwv popTtiou
AioSog Zener Napéyet otabepomnoinon tdong
Tpavgiotop MOS YynAn avtictaon glodé8ou
AVTIOTOLY(OTE TIG KATNYOPIEG EVIOXUTWYV LUE TA XOPOAKTHPLOTIKKX TOUG:
2THAH 1 2THAH 2
35 Tagn A YynAn anddoon, xounin
mototnTa
Tdgn B Ton aywyn kat anod ta SUo pod

TOU GAMATOC




Taén AB looppomnnuévn andédoaon Kal
YPOUULKOTNTA
Tdgn C YUnAA ypoppkotnTa, xapunAn

anodoon

AVTIOTOLY(OTE TOUG TUITOUG NAEKTPOVIKWY KUKAWUATWV UE TIG AELTOUPYIES

TOUG:

2THAH 1

2THAH 2

KOkAwpa evioxuti

MNapayel emavolapBavopevo
onua

36
KokAwpa avopBuwtn ETtA€yEL OPLOPEVEC CUXVOTNTEC
KokAwpa taravtwtn AUEAVEL TNV LOXV TOU GAHATOC
Kokdwpa dirtpou Metatpénet AC o DC
Avrtiotolyiote tnv otiAn 1 ue tn otiiAn 2

2THAH 1 2THAH 2

ToAQVTWTAG HETATOTULONG HAONG Alomepvd GUXVOTNTES TTAVW oo
RC €VOL OPLOMEVO KATW AL

37

ToAavTwtng KpUGTAAAOU

Mapéxel €€060 e TnV 6La Tdon
HE TV elcodo

AkoAoUBNTAC TAoNC Xpnowormolel kpuotaAho xaAalia
yla otaBepotTnTa oUXVOTNTOG
Yuepatd diktpo Mopayel TAAAVTWOELG PE SikTua

OVTLOTAOEWV-TIUKVWTWV

38

Avrtiotolyiote ka9 TUITO NAEKTPLKAG UNXOAVAG UE TNV EQAPLOYN TOU:




2THAH 1 2THAH 2
, ) Emutpémnel tn SLéAevon
a. | AdopLkog evioxutig 1. OUXVOTATWY EVIAG EVOG
OUYKEKPLUEVOU EUPOUG
B. 7805 2. MNapexel otabepn £€060 5V
v DiATpo SLEAEUGNC LOVNG 3. EvioxVel tn Stadpopd petafy dvo
’ ONUATWVY TAoNG
, IXeSLOOUOG TAAQVTWTH) TIOU
6. | Tahavtwrng Hartley 4. nep\apPavet éva mnvio f évav
OUTOUETAOXNLATLOTN
Mota and ti¢ akéAovdec npaéeic AEN amoteAsi Baowkn
npaén tnc AAyeBpag Boole;
o. | AND
39
B. | OR
y. | NOT
6. | ADD
210 Suadiko ocuothua aplIUwWVY, TL AVTUTPOCWITEVEL TO
Ynepio "17;
a. | 0 BoAt
40
B. | 1 BoAt
Y. | 5BoAt
8. | YYnAn Aoyikn otdBun
41 Mota Aoyikn MUAN Aettoupyei we¢ avtioTPopEas;




AND

OR

NOT

o< ®| g

NAND

42

Motwog tunog flip-flop E€xeL xapaktnpiotikn Asttoupyia
evaidayrg;

S-R Flip-flop

J-K Flip-flop

D Flip-flop

o< ® | g

T Flip-flop

43

Evac¢ kwédikomointri¢ eKteAei moleg¢ amod TIC AKOAOUTeG
Aewtoupyisg;

Metatpemnetl Pndlakd onuata oe avaloylkd oriuata

Metatp£mnel avaloylkd orpata os PndLakd onpato

Metatp£mnel pla opdda eloddwv o KwdLkomolnuévn €060

o< ®|e

Au&avel Tnv Taxvtnta g Pndlakng Letadoong

44

Mowog TUMOG MVAMNG €ival BN MINTIKOG Ko UMOPEL va
Staypadei pe ™ xprion uneptwdoug dwtog;

SRAM

DRAM

EPROM




EEPROM

45

Tt onuaivel n Aéén RAM;

MvAun pe ebkoAn mpdcoPaocn

Mvnun Tuxaiag mpooméAaong

Mvrun rou dlaBaletal mavta

o< |

Movada taxeiog mpoonélacng

46

Mota givat n kUpLa Asttoupyia evO§ ULKPOETEEEPYAOTH;

Metadopad SeSopévwv

AmoBnkeuon dedopévwv

Eneéepyaoia dedopévwv

o< »|g

Anewkovion dedopevwv

47

O xpovodiakomnrng IC 555 unopei va xpnowuonowndei oe
oL AN TLG AKOAOUTES SLAUOPPWOELS;

QG evioXUTNG

Q¢ aotadng moAupuBuLoTAG

Qg Yndrakn pvhun

o< e

Q¢ avoroyko-PndLako petotponéa




48

Moo eivar 10 KUPLO TMAEOVEKTNUA TNG XPHONG EVOG
UIKPOEAEYKT Evavtlt €vO¢ UIKpOeme€epyaoty oOTa
EVOWUATWUEVO CUCTHUOTO;

YPnAOTepn ene€epya otk LOXUG

MeyaAUTepn XwPNTIKOTNTA armoBrkeuong

Evowpatwpéva mepldepeloka

o< ®|g

Mo ocvvBeTa cUVOAA EVTOAWV

49

To duadbiko cuotnua xpnoiuorolsi povo duo Ynepia, to 0
Kot to 1.

Zwoto

AabBog

50

2tnv aAyeBpa Boole, n npaén OR eivatl avtipuetadetikn.

Twoto

NabBog

51

O Aoyikég mUAeg ev umopouv va xpnoiuonotndouv yia
TNV KATAOKEU OTOLXEIWV UVHUNG.

Twoto

NaBog

52

Evac kataywpnti¢ eival pla CUCKEUN MOU UTMOPEL va
anodnkevosL moAAa bits mAnpopopiag.

Zwoto

NabBog




53

Ta acuyypova flip-flops 6ev anaitouv ojua poAoytou yia
va aAAaéouv TNV KATaoTaor TOUG.

Zwoto
Aaboc¢
Evac¢ moAunmAéktng umopei va ouvbudoel Siapopa
onuara e.6odov oc éva onua e§é6éou.
54 Zwoto
AabBog
H EPROM umnopei va enavanpoypouuatioTE 00EC POPES
XPELAIETAL XWPIC TTEPLOPLOUOUG.
55 ZwoTto
NabBog
O xpovoéiakontng IC 555 umopei va xpnoiuomnoinSei
UOVO w¢ povootadnc moAupuduLotng.
56 Zwoto
NabBog
H DRAM eivat taxutepn ano tnv SRAM.
57

Swoto




Aabog

OL ULIKPOEAEYKTEG EXOUV YEVIKA UYNAOTEPES TaYUTNTEG
POAOYLOU Ao TOUG ULKPOEMEEEPYAOTES.

58 Zwoto
NabBog
Ta KUKAwU T XPOVICUOU Urtopouv va xphotuonotnSouv
yla tv mapaywyn maAuwv poAoylou yia ouyxpova
59 Ynelakda ocuotijuara.
Zwoto
NaBog
AvTioTOLY(OTE TOV OPO LUE TOV CWOTO OPLOUO
2THAH 1 2THAH 2
Mn TTNTLKN JVARN TTou pmopet va
Mwooa assembly 1 Suaypadei kat va
) ETMAVATIPOYPAUUATIOTEL
NAEKTPLKA.
Mwooa MPoyPAUUATIOUOU TToU
60 MovootaBuikog ToOAUPUBUOTAG | o XPNOLLOTIOLEL LVNHOVIKOUG

KWHELKEG yLOL TNV OvVamopAoTacn
EVTOAWV o€ eminebo unxavng.

) KOKAwpo tou mapéxel évav
MukpoeAeyktig 3. ToAU6 €€680UL yla KAOe
okov&aAn elcodou.

‘Eva oOAoKANPWHEVO KUKAWLLA TIOU
ouvbualeL Evay
LLKPOETIEEEPYAOTH UE
TIEPLPEPELAKEG CUOKEUEG KOLL
HVAKN.

EEPROM 4




AvrtioTtolyioTe To 0AOKANPWUEVO KUKAWUA UE TNV MEPINTWON XPHONG TOU:

2THAH 1 2THAH 2
Kevtpikn povada enefepyaciag
IC 555 1. YLOL TOUG TIPWTOUG TIPOCWTILKOUG
61 UTLOAOYLOTEG.
EPROM ) Xpnoluomoleital w¢ aotabng n
) povootadr¢ moAupuBULOTHAG.
DRAM 3 AuvapLKA HvApN Tuxaiog
) TIPOOTIEAOLONG VLAl UTIOAOYLOTEG.
780 a Alaypdapn mpoypappoatilopevn
) HVALN LOVO YL avAyvwon.
Avtiotolyiote tn uédodo Sieuduvalodotnong uviung Ue tTnv mepLypapn
™mg:
2THAH 1 2THAH 2
O unmoAoylopog StevBuvaong
Apeon . .
1. niepthapBavel pa StevBuvon
62 Baong Kat pia petotonion. ME 3 5
Eupeon 5 H 8tebBuvon tou teAeotn Sivetal
) pNTa.
) Xpnotuomolel évav kataxwpnth
Agiktodotovpuevn 3. Seiktn yla v mpooappoyn g
SievBuvonc.
Bdon ouv petaTodnion a H 8evBuvon kpateitat og évav
) KatawpntA f pia Bgon.
Mowa eivar n kupla Asttoupyia tNG KEVIPIKAG povadog
eneéepyaoiac (CPU);
63

H amoBrkevon apyeiwv

Na extelel mpoypAappaTa




Na emeKTELVEL TN UVAKN

Ma tov EAeyxo TwV MEPLHEPELOKWY CUCKEU WV

64

MNw¢ uropouv ocuvnBw¢ va BpedoUv oL MPodLaypapes Twv
NAEKTPOVIKWYV e€apTnuUdTWV;

Me tnv aloAdynon Tou XpWHATOG

Metpwvtag To puoLko péyeBog

Méow TteXVIKwV eyxelptdiwv | SeAtiwv Sebopévwv

o< ®| g

Me elkaoieg Baoel Tng epdaviong

65

Moo ITEPUPEPELAKN) CUOKEUN ETUTPETEL OTOUG XPHOTEG Vot
ELOAYOUV XEIPOYPOWPO N TUMWUEVO KEIUEVO Ot Evav
unoAoytotn;

JapwWINgG

EKTUTWTNG

06d6vn

o< | g

Hyelo

66

Mowa duvarotnta Aoyiouikou sival anapaitntn ywa tnv
NPOOOUOIWON NAEKTPIKWY KUKAWUATWVY;

Ixeblaon ypadikwy mopaotacewyv

Tplodldotatn anekovion

Mpoocopoiwon Siktvou

o< »|g

Mpocopoiwon KUKAWUATWY




e éva kUKAwpa RC oelpdg, TL KAVEL 0 MUKVWTHG OtV
poprtilstal;

0. | MeTatpEmel TNV NAEKTPLKN EVEPYELA OE UNXOVLKN EVEPYELQ
67
B. | AmoBnkevLeL payvntikd nedio
Y. | ArmoBnkelel evépyela oto nAeKTpLko Tiedio
6. | Metatpenel Tnv NAeKTPLKN EVEPYELa O DeplLKN EVEPYELA
Motog givat o okormog evog avopdwtn yépupac;
a. | Na evioyxlel Ta oipoto
68
B. | Na petatpemnel evaAAQGOOUEVO PEUNA OE CUVEXEG
Y. | Na otaBepomnotei tnv taon
6. | Na ¢pAtpapet to B6pufo
M ouvnSiouévn spapuoyn SLauépEwonsg ouxvotntag
(FM) givau:
a. | Wndlakd poloyla
69
B. | Padlodbwvikég ekmopmeg
Y. | AVIXVEUTEG Kamvou
6. | AloBntrpeg Bepuotntoag
H CPU eivar uneuvSuvn ywa tn poviun amodnkevon
70 dedousvwv.

Swoto




Aabog

71

To Aoyiouitké CAD umopei va ypnoiuonotnSei yia t™
oxebiaon TUNWUEVWY KUKAWUATWV.

Zwoto

NabBog

72

To Asttoupyiko ouothua Scwpeital Baolko tuRua tou
uroAoytoti).

Zwoto

Aabog

73

3 éva napaAAndo kUkAwua, n taon os Kade otolysio
elvau Staopetikn.

Zwoto

AabBog

74

Ta Supiotop xpnoiuonotouvratl cuviBwe yLa EPAPUOYES
eAEyxou oxUog.

Zwoto

NabBog




2e éva KUKAwa RL, To tnvio avtioTéKeTal oTIC UETABOAES
NG Taong.
75 ZwoTto
AabBog
Evac nukvwtng Sev umopei moté va AELTOUPYHOEL WG
@IATPO O Eva NAEKTPOVIKO KUKAWUA.
76 ZwoTto
AabBog
AVTIOTOLYIOTE TIC MAPAKATW EPAPUOYES YpaPEiOU UE TNV KUPLA
Asitoupyia toug:
2THAH 1 2THAH 2
AOYLOULKO AOYLOTIKWV GUA WY Tporornoinon Kelpévou
77 ) )
Enegepyaotn kepevou Anetkovion Sedopévwv
Mpdypaja fwypadikic EAe0Bepo oxédio
AOYLOWULKO TTapouciaong Anpioupyia Slabaveldv
AvTioToLYioTE TIG EVVOLEG TOU SLASIKTUOU UE TOUG OPLOUOUG TOUG:
2THAH 1 2THAH 2
Maykooplo clotnua
78 URL Slaouvdedepévwy Skt WY

UTIOAOYLOTWV

Mnxavég avalntnong

JUoTtnUo AoyLopLKOU
oXeSlaopEVO yLo TNV avalitnon
riAnpodoplwv otov MaykoouLo
lotd




Aladiktuo 3 AlevBuvaon evog mopou otov
TIAYKOOLO LOTO
MpwtdkoAAo Tou

HTTP 4, XpnoLlomnoleital yia tn petadoon
LotooeAidwy

Avtiotolyiote Toug akOAoudoug TUTOUG KUKAWUATWVY UE Ta

XOPOKTNPLOTIKA TOUG:

2THAH 1 2THAH 2
elpd RC 1 Mropei va ekteAéoel Suadikn
79 ) npooBeon pe eicodo petadopdg
NapdMnho LC 5 KokAwpa cuvtoviopou ylo tnv
) €TAOYI) CUXVOTNTOC
MANPNG aBpoloTtnig 3 Napéxel KEpSOG péong Tdong pe
) avtiotpodn pdong
Kowdc oprmoc 4 ArnoBnkeUel kat ekdopTilel
NAEKTPLKA EVEPYELA
Avrtiotolyiote Toug ak6Aoudoug TUNMOUG SLAUOPPWONG UE TIC EPAPLUOYES
ToUG:
2THAH 1 2THAH 2
AM 1. AnodoTtikol petatponeic toxlog
80 FM 5 MNapadoctakr padlopwvikn
) EKTIOMTTA
PWM 3. JuoTHUOTa TNAEXELPLOUOU
PPM a Pasdiodwvikn ekmopn uPnAng
) TILOTOTNTOG
31 Motog givau o MPWTAPYLKOG OKOTOG Twv

TNAETIKOLVWVLOKWY CUCTNUATWVY;




o. | Mo Tov amopaKPUCUEVO EAEYXO POUTIOTIKWY CUOTNUATWY
B. | Matn petadoon mMAnpodopLwyv o€ LEYANEG ATIOOTACELG
Y. | Na tnv torkn amoBrikeuon Sedopévwy
6. | Mo va mapéxouv povo Puyxaywyia
Motog tunog yaAkwvou kaAwdiov givat rio evaiodntog otig
napeUBoAég;
a. | MovokAwvo kaAwdlo
82
B. | Opoaoviko kahwdio
Y. | Zuvbuaopévo lelyog
8. | Owpakiopévo cuveotpappevo elyog
Moto amnod ta napakdtw SV AMOTEAEL YAPAKTNPLOTIKO TWV
OMTIKWV LVWV;
o. | YYnAn andoBeon
83
B. | XaunAég anmwAeleg
Y. | YUnAo eupog {wvng
6. | Avoxn o NAEKTPOUOYVNTIKES TTAPEBOAEG
Motog 0po¢ MePLypaPEL TNV anwWAELA TNG LOXYUOG TOU
ONUATOG UE TNV MAPOSO TNG ATOOTAONG;
a. | Avtixnon
84
B. | Ataomopa
Y. | AndoBeon
8. | NapeuPolin




85

2€ OLOV TUMO apXITEKTOVIKNG SLKTUOU 6A0ot ot kouBot
OUVOEOVTOL KEVTPIKA O€ EVOl ONUEIO;

Aptnpla

AoKTUALOG

Aotépag

o< |

Aévtpo

86

Karta ™ petatponn ano Ynelakd os avaloyikd ocnuata,
nw¢ ovoualetal n diadikaocia;

AstypatoAnpia

Aapdpodwon

KBavtiopog

o< »|g

DAC

87

Moto gival To KUPLO MTAEOVEKTNUA TWV YNPLAKWYV
OUCTNUATWY EVAVTL TWV AVAAOYIKWY CUCTNUATWVY;

XaunAotepn nolotnta

Meplocdtepeg mopePOAEC

YynAotepn achdrela

o< »|g

MeyaAUtepo péyebog




88

Tt givau n kBavtion oto mAaiolo TG aVaAoyIKNG O
YneLakn uetatponn;

H Siaipeon tou onuatog os ioa pépn

® |8

AUEnon tou gvpouc {wvng TOU CHUOTOG

<

H amédoon piag PndLlakng TLURg oto deiypa evog
OVOAOYLKOU GUOTOG

gl

METATPOT TOU GAUATOG O SLOPOPETIKY ouXVOTNTO

89

Ta TNAEMIKOWVWVIOKA OCUCTAUOTO XPHOLUOTolouvTalL
QITOKAELOTIKA YLO PWVNTIKY ETULKOWVWVIiKL.

Zwoto

NaBog

90

Ot onTIKEG VeG EYouv UEYaAUTEPO €Upo¢ {wvne amo Ta
napadooiakd xaAkva kaAwdia.

Twoto

NaBog

91

Ol (PWTOAVIYVEUTEG UETATPENTOUV TO (PWC OE NAEKTPLKA
onuara.

Twoto

NabBog




92

OAec oL ouxvoTnNTEG TOU NAEKTPOUAYVNTIKOU (PACUATOC
elval opatég oto avIpwrivo udrt.

JWoTo

AabBog

93

Eva bit ival ueyaAvtepo ano éva byte.

Zwoto

Aabog

94

Ta Ynelaka ocvotnuoata ival AlyOTEPO EMIPPENH OE
NAPeUBOAES amo TA AVAAOYIKA OCUCTHUOTA.

Zwoto

Aabog

95

OL eUPUIWVIKEG UMNPECDIEC UITOPOUV va XELPLOTOUV Eva
EUPUTEPO PAOCUN CUXVOTHTWYVY OFE OXEON UE TIC UTINPECIES
otevr¢ {wvng.

Twoto

AabBog




96

Ot ucerarponeic Ynelakou oec avaloyiko (DAC)
XPNOLUOTIOLOUVTAL OTNV NXOYPAPNON UOUGCLKAG.

ZwoTto
AabBog
AvtioTolyiote Toug akOAoudoug 0pouUG LE TOUG OPLOUOUG TOUG:
2THAH 1 2THAH 2
Aaortopd 1. Meiwon Tne LoxYog TOU GHUOTOC
97 Andopeon 2 Adxuon tou pwTteVoL TTOAUOU
) OTLC OTTTLKEC (veg
B&Boc Slapopdwonc 3 EUpog OAwV Twv TUNwv
) NAEKTPOUAYVNTIKAG aKTvoBoAlag
HAEKTPOLLOYVNTIKO DAopa 4 Métpo petaBoAng Tng LotnTag
) £VOC AVAAOYLKOU OHUATOC
AvtioTtoLyioTe TV EvvoLa TNG PUOLKNG UE TOV OPLOUO THG OTLG
TNAEnIKOVWVIEG:
2THAH 1 2THAH 2
TuxvoTNTaL 1 O puBuoG pe Tov omoio pEeL To
) pevpa
98 MFKOG KUMATOC 2 AplOUOG KUKAWY avd
) SeuTepOAENTO €VOG KUUOTOG
o Anootaon petagt duo
HAeKTpWKO pevpa 3. SLASOXLIKWVY KOPUPWY EVOC
KOUOTOG
ToxOTTo KUUATOC a Taxutnta pe TV omola €va KUpa
) Sladidbetal os £va péco
Avrtiotolyiote tn otAn 1 ue tn otnin 2:
929

2THAH 1 2THAH 2




o | LAN 1 JuvSEEL EUPUTEPEC YEWYPAPLKES
) ) TIEPLOYXEG, OTIWE XWPES
B WAN ) Metatpénel PndLakd orpato o
) ) avaloyLka
y. MAN 3. Tormukod Siktuo
5. | PAC 4, MntpomoAttikd diktuo
Avtiotolyiote ™y otjAn 1 pue ™ otjAn 2:
2THAH 1 2THAH 2
o | AetyparoAnio 1 Evowpatwvel unnpeoieg pwvng,
) ) SeSopEvv KaL ELKOVOG
100 B. | KBavriopuos ) Exxwpnon ynérakng Tpng oe
’ ) éva Selypa
Y. Kpumtoypddnon dedouévwy 3. ZuMoyn 6,8Lv’udtwv amno éva
OVOAOYLKO oo
5. | Nolupéoa a Mpootaocia twv dedopévwy amnod
’ ) un e€ovolodotnuévn mpocPaocn
Ano 1t anoteAsital ouvnSwce Eva byte;
o. | 4 bits
101
B. | 8 bits
Y. | 16 bits
6. | 32 bits
Motog givat o okomog uLag dtakomnng (interrupt) o éva
102 ouotnua unoAoyLotn;
a. | Na {ntriceL tn petadopd Sedopévwyv




Na otapatioet povipa tnv KME

Na otapatiosl mpoowpvad Tig Asttoupyieg tng KME kat va
mapakoAouBnoelL éva eEWTEPLKO YEYOVOG

Na pelwoel tnv toxutnta tng KME

103

To ASCII kat to UNICODE ypnowonotovvrat yio:

Avarmnapdaoctaon aplopwy

A6pBwaon odpaApdtwy

Kwbékomoinon 6e80uévwy KeLEVoU

o< ® |8

Yupnieon Suadikwv Sedopévwv

104

Motog givat 0 6po¢ yLa TOV MPOOWPLVO XWPO EPYACIAC TOU
unoAoytotn;

YkAnpog Siokog

ROM

KME

o< | g

RAM

105

Moo anod auta xpnoiuonoleital cuvAdwE w¢ Un MTNTIKO
UEoO anmodnkevong;

RAM

Kpudn pviun enefepyaotn

MayvnTtikog okAnpog Siokog

o< »|e

Katayxwpntég




106

Mowa givat n kUpLa Asitoupyia piag aptdunTikng Aoyikne
povadacg (ALU);

Anobrkevon Sedopévwy

Alaxelpiletal TV eMKoVwvia LETAEY OCUCKEUWV

ExteAel aplOUNTIKEG KAl AOYLKECG TPAEELS

o< e

EA€yXEL TNV EKTEAEO TIPOYPAUUATWV

107

H xewayia (handshake) otnv emikowwvia Ssbouévwv
Xpnowonoteitat yio va:

Na avénoet tnv Taxvtnta petodopdg dedopévwv

Kpunttoypadnon dsdopévwy

Noa Staodalilel OtL Ta maketa dedopévwy anootéAAovTal
LE TN OWOTK OELPA

KaBlépwaon kot EAeyXo TOU MTPWTOKOAAOU yLa TNV avTaAAayn
Sebopévwv

108

H diauoppwon ouyvotntag (FM) xpnoiuomnoleital kupiwg
o€ noto £ido¢ ermikovwviog;

Evouppata PpnoLakda dedopéva

AcUppuatn petddoon Axou

OMTIKEC LVEG

o< g

AwadikTuakn ouvdeon Héow tnAedpwvou




109

2tn osiplakn enikotvwvia, To RS-232 givau:

‘Eva mpotuTo kpumntoypddnong dedopévwv

‘Evag tumog enefepyaotn

‘Eva mpOTUTIO YLA OELPLAKT ETILKOWVWVIAL

o< ®| g

Mo TEXVIKT CUMTtieonG Sedopévwy

110

To uéyedoc tn¢ Aéénc os évav umodoyiot) unodnAwvet
Tov aptdud twv bit mov eneéepyaletar n KME os uia
XPOVIKI OTLyun.

Twoto

NaBog

111

To UOVTEU E€ival pL CUOCKEUN TOU ENMITPENEL OTOUG
urmtoAoyioté¢  va  petabdibouv  bebousva  uéow
TNAEQPWVIKWVY YPAUUWV.

Twoto

NabBog

112

To dekacéadiko ocuotnua éxeL Baon to 10.

Swoto

NaBog




113

OL AM kat FM eivat texvikés Slauoppwong mou
onuaivouv "Aiaudppwon mAdroug"” kot "Alauoppwon
ouyvotntag”, avriotolya.

Zwoto

Aaboc¢

114

O UNICODE éxet t™ Ouvarotnta va avamaplota
TIEPLOCOTEPOUG X PaKTHPES arto tov ASCII.

Zwoto

Aabog

115

H taxutnta poAoyloU toU €Melepyaot) UETPLETAL OF
Gigabytes.

Zwoto

AabBog

116

Ot ociplakég 9Upeg ustadibouv dedouéva éva bit kade
popa, evw ot napalindec Supeg ustadidbouvv moAAd bit
TQUTOXPOVA.

Zwoto

NabBog

117

O kwéikacg Aettoupyiag (opcode) sivar éva uépog uiag
eVTOANG o€ yYAwooa unyavrc rrouv kadopileL tn Asttoupyia
TIOU MPETEL VO EKTEAEOTEL.

Zwoto

NabBog




e éva biktuo ethernet, yia ™) ouvdeon umopouv va
xpnowonoin9ouv KoAwdlo ouVveECTPpAUUEVOU [eUyOUC
Kot KHAWSLO OMTIKWV LVWV.

118 )
2woto
Aaboc¢
AVTIOTOLY(OTE TO MMPOTUTO EMIKOLVWVING LUE TNV EQPAPUOYH TOU:
2THAH 1 2THAH 2
RS-232 1. Tomukn Siktuwon
119
Ethernet 2. AwaSiktuakn oUvSeon dial-up
IEEE 802.11 3. AcUppuatn Siktuwaon
Bluetooth a AcUpuatn emkovwvia HKpRg
) euPBéNeLOg
JUVSEDTE TOV OPO QPXITEKTOVIKE UTTOAOYLOTWYV LE TOV OWOTO OPLOUO TOU:
2THAH 1 2THAH 2
ApBUNTIKA AoyikA povasa Napéxel taxeia npdoPaon oe
(ALU) 1. oUXVA XPNOLUOTIOLOUEVAL
Sebopéva
120 ) ’ AleUKOAUVEL TNV ETILKOWVWVIA
Movada eréyxou 2. HETAEY TNS CPU, TNG HVAKNG Kot
TWV TEPLPEPELAKWV CUCKEUWY
AlUAOC GUGTAROTOC 3 KateuBuvel tn Aettoupyia tou
) enefepyaotn
Koudr pvrun A EKT’E?\E'L OPLOUNTIKEG KoL AOYLKEC
TPAEELG




121

Moto¢ ano toug napakatw tousic AEN amoteAei kUptlo
TOUEQ TOU EMAYYEAUATIKOU XWPOU;

Eunoplo

YTnpeoieg

Texvohoyia

o< ®| g

Anuooia dloiknon

122

Moo €idog epyaciag neptAapBavel TNV EVOWUATWON TOU
epyalouévou otic SoUEC TG eMIXEipnonG;

EAelBepn epyaoia

E€aptnuévn epyacia

JupPBoUAeUTIKA

o< ® g

JupBartiki epyaocia

123

T nteptAauBavel Eva eAsUdepo enayyeAua;

Aounuévn anaocyxoAnon

Kpatikn anaoyxoAnon

AvelapTnTn EMOYYEALOTIKA TIPOKTLKN

o< e

Eumoptkn epyacia

124

T etloayet n Evvola tn¢G oAk ¢ roLétnTag;

EAdylota anodektd npdtumna




Mpotuna kat mpodlaypadeg

ALeBVEIG EUMOPLKEC KATEUBUVTIPLEG YPOAUUES

Juvexng BeAtiwon Tng moLdTNTAC

125

Tt eival kpiowo kard tnv entAoyn tn¢ tomodeoiag ULaG
ernyeipnong;

Eyyutnta otov aviaywviopo

AvdaAuon Tng ayopag

AlaBgoIpOTNTO LOVO TPWTWY VAWV

o< ®|g

ALoOnTIKNA TOU KTlplou

126

Ta nepiBaAldovrika npotuna sivat {wWTIKAG onuaciag yia
TNV QOEAAELQ OTO YWPO EPYACIAC Kol TIG TIPAKTIKES TNG
eralpeiac.

Twoto

NaBog

127

Ta avakukAwuéva vAika cuuBdaAAouv otnv npootacia
ToU neptBaAAovrog.

Twoto

AabBog

128

Ta ouotnuata moloTNTAC APOPOUV QTOKAELOTIKA TNV
KOTOOKEUL MPOIOVTWV KAl OXL TIC UTINPEOCIES.

Zwoto

NabBog




129

OL endoyés xpnuarodotnong upLaG Emiyeipnong
neptAauBavouv t1600 dnNUOCLES 000 KAl LOLWTIKEG MNYES.

a. | Zwoto
Aaboc¢
AVTIOTOLY(OTE TOUG MTOPOAKATW TOUEIS UE TIC AVTIOTOLYEC TIEPLYPOPES TOUG:
2THAH 1 2THAH 2
o. | EHTOpLO 1 MeptAapPavel KUBEPVNTIKES KoL
’ ) PUBLLLOTIKEG SpAOTNPLOTNTEG
130 B. Napaywyn 2. Adopd thv mapaywyn ayodwv
) AoxoMAeltal pe TNV epnopia
Y. Yrinpeotieq 3. ayaBbwv KoL Thv Tapoxn
ETUXELPNUATLKWV UTINPECLWY
5. | Anpoota loiknon a. Napéxet duleg mpoodopee drwg
’ Texvoyvwola nf epmetpia
Mota givau n Baowkn 16éa niow amno to loT;
o. | Aladiktuako maxvidt
131
B. | Alaouvdebepéveg EEUTIVEG OUOKEUEG
Y. | Ewovikn mpaypatikdtnta
6. | Texvohoyia mou Asttoupyel pe nALakn evépyela
132 Mowax aoUpuatn texvodoyia eivar yvworn yla T

LKAVOTNTEG TNG UEYAANG EuBEAcLac o€ eapuoyEe loT;




a. | Wi-Fi
B. | Bluetooth
y. | LoRa
8. | NFC
Orav avapepouaote oto loT, Tt untovoei o 6pog "é§untvo”;
o. | OL OUOKEUEG UITOPOUV va oKEDTOVTAL
133 B OL oUOKeUEG UItopoUV va ETLKOWVWVOUV Kal VO EVEPYOUV O€
| pa Baon dedopevwv
OL oUOKeUEG elval aKpLBEC
8. | OLouokeuég amattolv avOpwrivn cUBoAN
Mota aro autég Tic apuoyEe tou loT éxel Tn Suvartotnta
VO EMNPECROEL TOV QOTIKO OXESLAOUO;
a. | E€umveg moAelg
134
B. | ESurva Yuyeia
Y. | Mpoowrikol avixveutég PuOLKNG KATAOTOONG
6. | Avayvwoteg nAektpovikwy BLBAlwv
Mowa mruyxn tou IoT eival idlaitepa onuavtiky otnv
uyelovoulkn nepiSaiyn;
o. | Avamtuén mouyvisiwy
135
B. | Pon Yuxaywyiog
Y. | MNopakohouBnon acBevwv o€ TPAYUOTIKO XPOVO
8. | E¢unva davapla




136

2e 1L avaépetal o 0pog "nuAn" oto loT;

‘Eva puotkd epmodio o éva £Eumvo ottt

Mia cuokeun] TIou yedupwvel SLAdOPETIKA TPWTOKOAAX
Siktuou

Tn Sieradn xpriotn pag edpapuoyng loT

Mua cuokeun anoBrkevong yla Sedopéva loT

137

Moto givat éva rapadetyua mAAT@POopUac avanTtuéng yLa to
loT;

Microsoft Word

Adobe Photoshop

Arduino

o< ® g

Baon edopévwv MySQL

138

To IloT umopei va epapuooctei puovo oe neptBaAlovra
KQTOLKLWV.

Zwoto

NabBog

139

Ta é§unva Ktipla umopouv va npooapuolovv autouata
Ti¢ neptBaAAovrikég ouvInkeg ue Baon Toug atodnTHPES.

Swoto

NaBog




140

To MQTT xpnowuomnoieital kupiwg yia tn pon Bivreo oto
loT.

Zwoto

Aaboc¢

141

H ontkonoinon 6egbouévwv eivair onuavtikny ylia tnv
katavonon twv dedouévwy tou loT.

Twoto

AabBog

142

To Bluetooth éxetL ueyaAvtepn euBéAsia ano to Wi-Fi.

Twoto

AabBog

143

Mpoypduuara yia EEUNMVEG OUCKEUEC UMOPOUV va
avarntuySouv ue tn xprion tn¢ Python.

Zwoto

NabBog

144

Avrtiotolyiote 1o npwtokoAAo IoT Ue To KUPLO XAPOAKTNPLOTIKO TOU.




2THAH 2

ATOWOoN MAEYUATOG

Emwkolvwvia peyaing epPerelag

Movtélo dnuoacisuong/syypadnc

2THAH 1
MQTT
Zigbee
LoRa
Bluetooth

Emukowvwvia pikpng epPEAeLag

Juvbéate tnv évvola tnG aoPaAsilac ue to loT.

2THAH 1 2THAH 2
Kpurttoypadnon MNpootatelel TNV akepaLOTNTA
Twv Sebopévwv
145 EAeyxoc mpdoBoone EnaAnBelel Tnv TavtdTNTA TOU
xpnotn
Mwotornoinon tautotNTAC ATIOTPETEL TN N
e€oualobotnuévn mpocPaocn
Akeparotnta Ssdopévwy E€aodohicel  petadoon
Sebopévwv
Avtiotolyiote THV aocUpuaTn TEXVoAoyia UE TO XAPOAKTNPLOTLKO TNG.
2THAH 1 2THAH 2
Wi-Fi Evepyelakd anodotikd
146
NFC YynAol puBpuot Sedopévwv
Zigbee TuvolayEg xwplic emadn

Bluetooth Low Energy (BLE)

Xpnotomnoteital yia éEumnva
omitia




AVTIOTOLY(OTE TOV OPO LUE TOV OPLOUO TOU MoU oxetiletau ue 1o loT.

2THAH 1 2THAH 2
AweOnTHpOC Zuvdeel SLadopeTika
TIPWTOKOAAQ SIkTUOoU
147 ,
Evepyomolntnig Extelel puoikn evépyela
MoAn JUAAEYEL epLBOAAOVTIKA
Sebopéva
MUKPOENEYKTAC Baown umoAoylotikn povada yia
v enefepyaocioa
To LoRa kat to Zigbee givat n ibta texvodoyia.
148 Zwoto
NaBog
OAec oL €éunveg OUOKeUEG SLBETOUV QIEPLOPLOTOUC
n6pous pviung.
149 IWwoto
NabBog
OL avnouyieg yia tnv npootaocia tn¢ LSLWTIKNG {wr¢ oTo
loT givatl aocniuavreg.
150

Zwoto

NabBog




3. EPQTHXEIX MPAKTIKHY KATEYOYNXIHX

Motog eivat 0 OKOMOG EVOG QUTEPOUETPOU;

a. | Ma tn HEtpnon tng NAEKTPLKNAC TAONG

B. | Mo tn pétpnon tou NAEKTPLKOU PEUHOTOG

Y. | Na t pétpnon tng NAEKTPIKNG avtiotaong

8. | Mo tn pétpnon tng NAEKTPLKAG LOXVOG
H oxéon Ttaon¢-peuuaTO¢ O M WUIKN oavtiotaon
EKQPPAleTOL QIO TOLOV VOLO;

a. | Nopocg tou Kirchhoff

B. | Nopog tou Joule

Y. | Népog tou Ohm

6. | Nopog tou KouAourm
2 Eva KUKAWUA OELPAC, TIWE EMNPEAJOUV OL AVTLOTAOELS T
ouvoAlkn avtiotaon;

a. | H ouvoAikn avtiotaon mopapéVeL apeTdBAnTn

B H ocuvoAkn avtiotaon eivol to abpolopa Twv EMIUEPOUG

" | avtiotdoswy

H ouvolwkn avtiotaon eival n Sadopd Twv EMUEPOUG

Y- | avtiotdcewv

5 H ouvoAlkn avtiotaon elval TO YWOUEVO TWV EMIUEPOUG

OVTLOTAOEWV




Eva moAvuetpo puSuiouévo os nota Asitoupyia unopei va
XxphowonotnGei yia t0oV EAEYYO TNG OUVEXELAS HLOG
aocpdieioc;

BoAtopuetpo

AUTEPOUETPO

QuOuETpO

o= [m|e

Batopetpo

O vouog tn¢ taong tou Kirchhoff opifeL o6ti:

To ABpolopa TWV PEUUATWY TIOU ELOEPYOVIOL O HLa
Slaotalpwon LoolTal HE TO ABPOLoUA TWV PEUUATWY TIOU
e&€pyovtal

To dBpolopa OAwWV TWV TACEWV YyUpw amo €vo Bpoxo
LoouTtal Ue pndév

To pebpa ival avtlotpodw avaAoyo TnG TAoNG

To aBpolopa OAWV TWV AVILOTACEWV O€ €va fpoxo LoouTalL
LLE TNV avTioTtaon ¢ mNyng

Ze éva KUKAwua pe napdAAnAoug avtioTates, Tt cuuBaivetl
otnv  ooduvaun avrtictacn oOtav  mpootidevral
TIEPLOOOTEPOL AVTIOTATEG;

Au&avetal

MewwveTtat

Napapével otabepn

o< [w]e

Mné&eviletal




To noAuueTpo umopei va xpnouonotnSei yia tn uétpnon
avtiotaong, pEUUATOC Kol TAOTG.

7 Zwotd
NaBog
Ze éva KUKAwUO OElpAg, To pevua gival 1o iblo uéow
OAwv TwWV oTolyEiwv.
8 Zwotd
AdaBog
To dswpnua tou Norton unopei va xpnoiuonotnSei yia
™V amdonoinon MoAUmMAokwv SIKTUWV UE MNYEC Kal
9 QVTIOTAOELC.
Zwoto
NaBog
Avrtiotolyiote Toug 6pous the otiAnG 1 Ue Toug oplopuous tne otiAng 2
2THAH 1 2THAH 2
MoApoypddog MeTpa NAEKTPLKO pelpa (Apmep)
10 ) Omtikomolel KUHATOUOPDES Kal
MoAvpetpo HETPA TOL XOPOLKTNPLOTIKA TOU
ONUOTOG
dLoTNTEG
BoAtopetpo Metpd nAektpikn téon (Volt)




11

Moto epyalieio Sa ypnoiuonoloUoarte yia TV amokoAAnon
efapTNUATWY QIO ULa TAQKETO KUKAWUOTOG;

Pon

MNaApoypddog

Bevtolla

o= [m|e

levvATpLA OHUATOC

12

Mota givatl n onuacia tn¢ NAeKTpLK¢ ouyk6AAnong atnv
nAeKkTpovikn;

Ma tn povwaon Twv e€optnUatwy

Ma tn Oonuwoupyla HOVIHOU Oeopol  UeTaly  Twv
e€aptnuatwy

Ma ™ Snuloupyia NAEKTPLKWY CNUATWVY

Mo Tov KaBapLopod TG MAAKETAG KUKAWUOTOG

13

Tt ouuBOoAileL To Vpp o€ Eva NUITOVOELOEG onua;

Taon ava daon

MeTtaBAnTr LoXUG oXnS

Taon and kopudn og kopudn

EEEIE:

To oAko pebpa

14

Mowa Obiaraén xpnowonoisitar ouvvASwg yia ™
otadsponoinon TN Tong o€ Eva KUKAwUQ;

repupa SL66wv




METAoXNUOTLOTAG

Alodog Zener

AutoAko tpaviiotop

15

Tt poAo nailel évag avopdwtr¢ MANPOUC KUUATOG OE Eva
NAEKTPOVIKO KUKAwua;

EvioxVel Ta oipoto

Metatp£mnel To eVOAAOOOOUEVO PEVO OE CUVEXEG

Alaxwpilel To onpo oe MOAOTAEG GACELG

o< |[»e

Mapayel NAEKTPLKA oHpOTA

16

Moto eéaptnuo XpNOLUOTIOLEITAL I TNV AITOKOMI O€ Eval
KUKAwp o SL1auop@pwons KUUATOUOPPAG;

MEeTaoXNUOTLOTAG

Ailobog

Avtiotaon

o< [w]e

MuKVWTAC

17

H avopSwon nAnpou¢ KUUATOG XPNOLUOTOLEL TECCEPLS
dLodoug oc biaraén yépupag.

Jwoto

NaBog




Eva¢ naAuoypawog OunAng 6béoung umopei  va

ancikovioel 5U0 ocHuaATA TAUTOXPOVA.

18 a. | Iwoto
NaBog
O naAuoypd@og eivat avikovog va UETPHOEL TAOELS
ouveyouc pevuatog (DC).
19 a. | Iwoto
NaBog
Avtiotolyiote Toug 6pou¢ NG otnAng 1 e toug oplouou¢ tnG otnAng 2
2THAH 1 2THAH 2
o. | NMoAUBABHLOG evioxTAG 1 MeTtotpeneL to evaAACOOUEVO
’ ) PEVUOL OE OUVEXEC
20 \ ,
B. KokAwpat anokomAg 2. Au€davet to péyeboc TG Tdong
2 AvopBuwon 3. Neplopilet To MAGTN TOU GHUOTOC
5. | Authaciaoudg téong a Juvbualel SLAPopPoUG EVIOXUTES
’ ) ylo au€nueévo KEpSog
Moto €ibog Aoyikn¢ mMUAnNG UMOPEl va KATOOKEUAOTEL
Xpnowonowwvrag puovo nude¢ NAND;
a. | XOR
21
B. | NOR
Y. | AND
6. | Oha ta napandvw
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Zta  Ynelakd nAEKTPOVIKA, OF TL OVOQPEPETAL O
kataywpntig "PIPO";

NapdAAnAn eicodog mapaAAnAn €€060¢

Parallel In Serial Out

Serial In Parallel Out (oelplakog os mapaAAnAo €€060)

AEREIE:

Serial In Serial Out (oslpLaKOC o€ oelplaKo £€060)

23

Eva D Flip-Flop xpnowionoteitat yio TMOLEC AMO TIC
akoAouds¢ Asttoupyiss;

Katapétpnon

AmoBnkeuon debopévwv

Amokwdkomoinon

o= |=|e

MNpbdcBeon

24

H £éobo¢ nmotac Aoyikri¢ muAng givar YWHAH otav 6Asg ot
gioodol tn¢ eivat XAMHAEZ;

OR

NOR

NAND

o< [w]e

XOR
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Nw¢ puropouv va emaAndeutouv ta ouvduAoTIKd AOYIKA
KUKAwpato;

Me tn Xxprion BoAtopétpou

Me tpoypaLATIONO

Méow mvakwyv aAnBeLag

o= [m|e

Me £va AoyLKO aVIXVEUTH

26

lNa va énuiovpynoste uta cuvaptnon pavéaiwong (latch),
UITOPEITE va XPHOLUOTOLOETE ToLo {eUyo¢ AoyLKwv
nuAwv;

AND, OR

XOR, XNOR

NAND, NOR

o< [w]e

OR, NOR

27

Ot Aoyiké¢ muUAeg bSev umopouv va vldomoitnSouv
Xphotuonolwvrag AAAou¢ TUNOUS MUAWV.

Swoto

NabBog

28

Ta Aoyika kukAwuata anattovv navra flip-flops yia va
Aeitoupynoouv.

Swotd

NabBocg




29

Evac¢ moAumAéktng umopei va ouvbuaoel moAAamAég
£L0060UG o€ pia puovo ypauun.

Swoto

NaBog

30

Ot AoKwWSLKOMOLNTES UETATPETOUV dvadikég
nAnpowopiec ano n e.6060u¢ o€ 0 MOAU 2N UOVASIKES
géodouc.

Swoto

NabBocg

31

Moto nmpoypauua Sa xpnowonotovoats ocuvidwe yla TN
Snuioupyia arAwv ypoupLKWY YPaPLKWV TOPOOTACEWV;

Adobe Photoshop

MS Excel

MS Word

EEEIE:

AutoCAD

32

Kata tnv eneepyaocia kewpévou, moia Asitoupyia ocoag
ETMUTPETEL VO LOPPOTIOLEITE TTAPAYPAPOUG;

‘EAeyxog opBoypadiag

Autopatn 816pbwon

EuBuypapupion Kelpévou

o= [=|e

Onoaupog




33

Motwo tunua tou umoldoyiotry eivatr unmevduvo yia TtV
eneéepyaoia twv Sedousvwy;

JkAnpoc¢ diokog

0066vn

Kevtpwkn povada enefepyaaoiag (KME)

o= [m|e

MAnKTpoAoyLo

34

Tt givau pia BondIntikny ypouun oc éva oxédio 2D CAD;

To kUplo Meplypappa eVOg OXNUATOG

‘Evag mpoowpvog odnyodg mou Ponba otn oxedlaon A tn
Hétpnon

‘Eva epyaleio emiloyng

‘Eval HOVLO XOPOKTNPLOTLKO TOu oxedlou

35

210 CAD, notog givat o oKomog tng xprnong onueiwv €Aéng;

Ma tn ouvdeon oto dladiktuo

Mo va tpooB£oel Xpwuata 6To oXESLo

MNa va aopolioete otolyeio og OCUYKEKPLUEVEC BEDELG

o< [w]e

Ma T peiwon Tou peyébouc Tou apyeiou
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Moto aro ta mapakatTw ival UL TEPLPEPELOKY OUOCKEUN;

RAM

EKTUTIWTAG

MnTpLkn TAAKETA

o < |® |8

Tpododotiko

37

Ta Aoyiotika @UAAa prmopoUv va EKTEAOUV UOVO BAOLKES
apLduntikég Asitoupyieg.

Swoto

NabBocg

38

H RAM eivau évag tumog Bondntikn¢ povadacg uviung.

Swoto

NabBog

39

Ta npoypauuata Jwypa@lkic bgv umopolv va
XpnowonotnSouv yiax t™ Snuloupyia ypouulKwv
YPOPNUATWV.

Swotd

NabBocg




AvtloTtolyioTe Ta AOYyLOULKA edpapuoywV Ypadelou e TIG KUPLEG AELTOUPYIEG

TOUG:
2THAH 1 2THAH 2
o | MS Excel Anpoupyia kat emegepyaocia
40 ’ EYYPAPWV KELPEVOU
B MS Word Anuloupyla kot emegepyaocio
) UTTOAOYLOTIKWV GUAAWY
v Adobe Photoshop Movtehonoinon 2D kat 3D
’ oxeSlaopou
5. | AutoCAD Enefepyacio dwrtoypadLwv Kat
’ OXEOLAOUOC YpaPLKWV
Motog tUrmo¢ amo9nNKeUTIKOU UEOOU gival yvwoTog yia Tn
QOopNTOTNTA TOU Kal xpnoiuornolouvrav cuvidwe yla tn
UeTaopa dcbouévwy npLv ano tnv evpeia xprion twv USB
flash drives;
a1 a. | DVD-ROM
B. | Aokéta
Y. | ZkAnpdg Slokog
6. | SSD
Moto Buoua xpnowomnolsitar ocuvASwe yia tn ouvdeon
EVOG EKTUNWTH UE EvaV UTTOAoYLOTH;
a. | HDMI
42
B. | USB
Y. | VGA
8. | Ethernet
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Kata t™n ouvapuoAoynon tng Kevipilkn¢ uovadag, mou
eykadiotartal o eneéepyaotnc;

210 okAnpo Siloko

Z€ JLOL KAPTO EMEKTAONG

3TN UNTPLKN TTAQKETA

o= [m|e

210 TpododoTIKO

44

Tt onuaivet BIOS;

Baowo cvotnua elod6dou-e£660uU

Baolkd oAOKANPWHEVO AELTOUPYLKO cUOTNUO

Baolkd oclOTNUA TOU UTTIOAOYLOTH

o< [w]e

BOOKO E0WTEPLKO AELTOUPYIKO cLOTHUOL

45

Mota ouokeuny umopei va xpelaotei va sykataotadei yia
va ouvbedsi Evag umodoyloti¢ O Ul avaAoyikn

TNAEQWVIKI) YPOppR;

ApopoAoyntig

Kapta Siktuou

Movtepn

o< [w]e

Awokomng
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Mua yépupa anoteAsi mapadeiyua moLlov TUNOU CUCKEUNG
SiktUou;

JuoKeun eloodou

Ynueio mpooPaong

Juokeun Slacuvdeong Siktuou

o= [m|e

JUOKeun amoBnKevong

47

To TPOEPOBOTIKO UETATPEMEL TNV LOXU EVAAAACOOUEVOU
PEUUATOC OE LOXU OUVEXOUG PEUUATOC XOUNANG TdOoNG
nov xpeladovral ta eEaPTHUATA TOU UTTOAOYLOTA.

Jwoto

NaBog

48

Ta kaAdwdia ONTIKWV VWV XPNoLUOToLoUVTAL Ylo TN
UETAS00N NYNTIKWV CNUATWV.

Jwoto

NGBog

49

To Astoupyiko oUotnua eivar unsoduvo yia 0
dlayeipion twv népwv vAkoU tou unoAoyioth.

Jwoto

A@Bog




Avtiotolyiote Toug akoAoudoug 0poUG¢ UE TOUG OPLOUOUG TOUG:

2THAH 1 2THAH 2
BIOS Metatpénel PndLakd orpato o
avVaAOoYLKG onuota
50 DAC MeTtaTpEmnel avaloyLlKd onpata
oe Pndloka cnpata
ADC Awadpaotikd moAupéoa
Baclopéva oe keipevo
TKANPOC 8ioKoC XpnotlpomoLleitatl yla tTnv
arnoBbnkeuon dedouévwv
4. ATANTHXEIX OEQPHTIKHY KATEYOYNIHX
',L\/ A ZwoTtn andavinon
Epwtnong
1 B
)
3 B
4 [
5 Y
6 Y
7 Zwoto
8 Naeog
9 Zwoto
10 NaBog
11 Aabocg
12 ZWwoTo
13 a2 B1y3d4
14 a2 B1y3d4
15 a2 B1y3d4
16 Y
17 B
18 Y
19 Y




20 B

21 Y

22 5

23 Y

24 Y

25 ZwoTto
26 Nabog
27 ZwoTo
28 ZwoTo
29 ZwoTto
30 ZwoTto
31 ZwoTto
32 ZwoTo
33 NaBog
34 a2 p1y354
35 a4 B2y3 051
36 a3 B4 y1 52
37 a4 B3y2 51
38 a3 p2y1 54
39 )

40 o

41 Y

42 o)

43 Y

a4 Y

45 B

46 Y

47 B

48 Y

49 ZwoTto
50 ZwoTto
51 NaBog
52 ZwoTo
53 ZwoTo
54 ZwoTto
55 Nabog
56 Aalocg
57 Naeog
58 Naeocg




59 ZwoTto
60 a2 B3 y4 51
61 a2 p4y3 51
62 a2 B4y3 561
63 B

64 Y

65 a

66 )

67 Y

68 B

69 B

70 NaBog
71 ZwoTo
72 ZwoTto
73 NaBog
74 ZwoTo
75 NaBog
76 NaBog
77 a2 p1y3 34
78 a3 p2y154
79 a4 B2y153
80 a2 pay133
81 B

82 a

83 a

84 Y

85 Y

86 o)

87 Y

88 Y

89 Aabog
90 Zwoto
91 ZwoTo
92 Nalog
93 Nalocg
94 ZwoTo
95 ZwoTo
96 ZwoTto
97 a2 B1vy4 053




98 a2 B3y1d4
99 a3 p1y4 52
100 a3 p2y4 51
101 B

102 Y

103 Y

104 )

105 Y

106 Y

107 )

108 B

109 Y

110 ZwoTo
111 ZwoTto
112 Nabog
113 ZwoTo
114 ZwoTo
115 NaBog
116 ZwoTto
117 ZwoTo
118 ZwoTo
119 a2 p1y3 54
120 a4 B3y2 51
121 Y

122 B

123 Y

124 o)

125 B

126 ZwoTo
127 ZwoTto
128 AdBog
129 ZwoTo
130 a3 B2y4 51
131 B

132 Y

133 B

134 a

135 Y

136 B




137 Y

138 NaBog
139 Zwoto
140 NaBog
141 Iwoto
142 NdaBog
143 Zwoto
144 a3 B1y2054
145 a4 B3y2 51
146 a2 B3y4 51
147 a3 p2y1d4
148 NaBog
149 AaBog
150 NaBog

5. ATTANTHXEIX MPAKTIKHE KATEYOYNXIH2

Epwtnong

A/A a a
Zwotn anavinon

1 B

W< TI<

B

Zwoto

Zwoto

O (0N o (»n1 |~ (W N

Zwoto

a2 B3yl 64

[
o

[y
[y

[y
N

[y
=y

(=Y
w
®I< |< |»|<

[y
(6}

=
[=)]
®

Iwoto

=
~N

Iwoto

[y
00

NaBog

[y
(Y]




20 ad B3yl 62
21 [
22 a
23 B
24 B
25 Y
26 Y
27 NaBog
28 NaOog
29 Zwoto
30 Zwoto
31 B
32 Y
33 Y
34 B
35 Y
36 B
37 NaBog
38 NaBog
39 NaOog
40 a2 B1y4 63
41 B
42 B
43 Y
44 a
45 Y
46 Y
47 Zwoto
48 NaOog
49 Zwoto
50 a3 Bly2 64
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