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2Toixeia Tng EAAnvIkng 'Ekéoong

To hoyiopiké Modellus oyebidotnke ka1 avantdyBnke and pia
opdda emotnpévev and to Néo avenotipio AtoaBévag tng
[Toproyadiag pe tnv kaBodhynon tou kaBnynti Vitor Duarte
Teodoro, o onoiog eivar o kdtoyog tng nvevpaukiig 1610ktnoiag
TOU mpoibvTOoG,.

O Vitor Duarte Teodoro napayopnoe oto E.A. ITY

(mou Aertoupyef yia doyapraopé tou YnEII®) ta anokAeioukd
Sikaidpata e§eAAnviopoy Kal Ipooappoyiig tou mpoidviog, napa-
yoynig kat 61d0eorig tou otnv EXAGSa. To E.A. ITY, oto mhaioio
tou ¢pyou KIPKH, avéhafe to épyo tou e§elhnviopoy kai tng
npooappoyig tou npoidvrog. To E.A. ITY napaywpei to Sikaiw-
pa ypriong tou e§eAAnviopévou AoyIopIkoU oe 6Aa ta eAAnvikd
oyolefa yla pn epmopikodg oKomoug,.
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EAAnVIKA £€kdoon Modellus - Credits

Empéppwoe (tnv opdda avdmruéng eknaidevtuxdv dpaotnpiotitwy): Vitor Duarte Teodoro
Xuvidvioe (1o épyo tou e§eMnviopou kai g nmpooappoyrig): Baoiheiog Kaihiotpog
Xuvidvioe (tov naibaywyixd petaoynpatiopd tou Aoyiopikou yia ta eAnvikd oyoleia):
NikéAraog Aan6vreg

Xyebiaoav ka1 ouvéypawav (1o teyviké deAtio tou pyou): Euyevia Aaykadiavos, Ehiva Meydhou,
Aripntpa Eyydpyou

Xyoliaoav (1o teyvixé deAtio ou €pyou): Adpa Novoia, Oavdong Xat(nidkog

Xuviévioav (tnv ovviaén kai unoypai ovpPaong pe tov V. D. Teodoro): Evyevia Aaykadiavod,
Afipntpa Eyydpyou

Xyebiaoe teyvoloyikd (tov e§eAhnviopd tou Aoyropikod): Tedpyiog Mmppniing

Xyebiaoav ka1 avémuéav (ug exnaibeutikés Spaotnpidntes yia ta elnvikd oyoleia) : Katepiva
['AéCou, Nikéhaog Aanévtes, Anpitpiog loavvidng, Ztuhiavég Iodvvou, Aoukia Mapvédn,
Tecdhpyrog Mnakaridng, Kavotavtivog [andimdvvou, Xogia Xaotpiou, [Tavayidng
Yotmpdénovdos, Lnupidaov Toofdérag

Metéppaoe (ta keipeva tou Aoyiopikou kai tou eyyeipidiov ypriong): A. Katepivémoudog
Yhomoinoav (tov e§eAdnviopd tou Aoyropikod): Tedpyiog Mmppniing, ITavayidng
[Nanaiwdvvou, Baoiietog Kahhiotpog

Xuvéfale (oto ouvioviopd v epyaoicv eéeAnviopoy kai npooappoyic): Alipntpa Eyydpyou

Xuvidvioe (1o yAwoodpio) kat empeAdfnke (tn petdppaon wv keypévov): Lika Povidm
Xyoliaoe (1o yAwoodpio, ta keijieva kai otig ekd6oeig tou doyiopixov): Mapia I'khe(dxou
EmperiOnke (pihodoyixd ta keipeva tou Aoyiopikou): Ilavayidng [dxng

‘Edeyéav (teyvixd ug exkb60eig tou Aoyropikou): Tiovha Béhiou, Pouog Nikodémoudog,
Lihia Povidtn, Adpntpa Eyydpyou, Baoihetog Kdhhiotpog

Zuvéypapav (10 eyyepidio dpaomprotitwy): Katepiva [héCou, Nikdraog Aamdvieg,
Anpritpiog loavvidng, Zrwhiavég lmdvvou, Aoukia Mapvédn, Tedpyloq Mmakahibng,
Kwvotavtivog [Tanaiodvvou, Zogia Xaowmpiou, [Tavayidng Xowmpdénovros, Znupidwv TooPéhag

EmperiOnkav (1o eyyeipidio dpactnpiouitwv): Nikéhaog Aanévres, Katepiva [MéCou

‘Exave (tnv nAektpovikii enebepyaoia v keipévov): A. Katepivénouhog
Xuvéfale (oug evépyeieg dnpooitntag tou Aoyiopikot): Kpuotadhia Apuotéhha
Yiootdpiéav (Siayeipiotkd to épyo): Biiav Aviwvakonothou, Aipntpa Xtavpornotrou
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lotooeAida Tou Modellus otov NMaykoouio loté
Kal UTTOOTRHPIEN

T'a va Sefte ug mo npdogateg minpogopiec, avarpéste o SieGBuvon:

http://phoenix.sce.fct.unl.pt/modellus

T'a vnootipi€n kar mhnpogopieg péow nhextpovikot tayudpopeiou (e-mail), oteihte
pivupa o S1eGBuvon:

modellus@mail.fct.unl.pt
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Examples
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[Mivakag mmepieXoMEVWV

Aefypata apyefov, eikdveg kat ﬁfvrso
Eioaywyn
Baoiké eninebo
Eykatdotaon kai exkxivnon
[TapdBupa kar pevoy
Kataypapn kai extéheon poviéhou
Anpoupyia véwv mapaBipeov kat mpoPori modamav avanapaotdoewy poviéhou
[TapdBupo Edeyyog
[TpoPoAnt moAamév nepimooewv
Anpioupyia mapouociaong
Anpoupyia Staviopatog oto napdBupo Iapovoiaon
Yivbeon davioparog pe éva oopatiio
Enefepyaoia wv 1610ttty evég avuxerpévou oto napdBupo ITapouvoiaon
Anpioupyia Seiktn otdBpng oto mapdBupo Ilapouoiaon
Anpioupyia avadoyikod petpnui oto napdBupo Ilapouoiaon
Anpoupyia ka1 ene€epyaoia ypagpipatog oto napdbupo Ilapouociaon
Anpioupyia wngiakot petpnui oto napdBupo Ilapouvoiaon
Eioayoyh eixévwv oto napdBupo Ilapousiaon
Eioayoyn xeipévou oto napdBupo Iapovoiaon
Anpioupyia yewpetpikoy avuketpévou oto mapdBupo Ilapousiaon
Edpeon Ponbeiag
Méoo enfnedo
Xiovtaén poviéhou
MaBnpauxof weheotég
Enelepyaoia e§iodoenv kat eioayoyn oyodiov
[TpokaBopiopéveg ouvapuioeig kar ouvBiikeg. Paviaotikoi apiBpoi
[TapdBupo Edeyyog
Apyeia Modellus kar el0ayépeveg eixdveg kai Pivieo. Emdoynt [poupioeig
Maoxkeg e1kdévav
[Tpootaoia pe xwS1xé npdoPaong
Kowvd koupmid xat ouvtopetoeig
[TapdBupo Apyikég ouvBiikeg
[TapdBupo Znpeidoeig
[TapdBupo [pdgnpa
Enoyéc tou napaBipou [pdepnpa. MeyéBuvon kar avuypagpn
[TapdBupo Iivakag upcv
Aop1 napaBipou Tapousiaon
[TMéypa kar pévro napaBipou [lapousiaon
[TpooBrikn, petaxivnon kai enefepyaoia avukeipévaov oo napdBupo Iapovoiaon
Tomor avuxkeipévaov napovoiaong oto napdBupo Iapouvoiaon
Yuvtedeotég khipakag oto napdBupo Ilapousiaon
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Aciypara apxeiwv, €IK6vee Kal Bivreo

2. 7 2 2 7 2
Ta Seiypara apyeiwv Modellus ta égyouv kataokeudoe! eknaideutikoi. Xta nepioodte-
pa, av 61 oe 6ha, avagépetal To dvopa tou Snproupyoy, ektdg and exkefva mou kata-
okevaoav o1 Snproupyoi tou Modellus.

Ta apyeia Bivteo ypnoiponoloGvral pe v ddeia v etaipeichv Pasco Scientific
(www.pasco.com) kai VideoPoint (www.Isw.com/videopoint).

Mmopeite va nepinynbeite ota apyeia v e1kévwv kai v Pivieo pe éva npdypappa
nepuiynong (browser), avoiyovtag to apyeio images.htm nou Bpioketar otov katdho-
yo “C:\Program Files\ModellusGr” 11 1o apyeio videos.htm ané tov xatdroyo
“C:\Program Files\ModellusGr\videos”.

BRI

Kavte ki pe to apiotepd
Koupni Tou movukioy yia va
Sefte v eixdva oe KA paka
1:1.
Kdvte xhix pe to 6e&f kou-
7 2z

poi yia va defte w S1adpo-

A A e Bt Yew Favories Jooks ep I
pi g e1k6vag, e o Ao ol 2 > =

S8 B 2 d 8 I[F F A

discuss  Realcom
e [ proron Fiesiodetus G osositeos rin EREl=R

Kdvte kAik yia va

Oefte o Pivteo

[T [T My Cormputer
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"O1 emotnpovikof unodoylopof anotedodv méov avandonacto tpripa e kabnpepi-
VAG epnelpiag otny emotnpoviki kai pnyaviki npakuki, oe wtoto Pabpé dote va
priopotv va BewpnBotv wg n tpit Bepehichdng peBododoyia tng emotipng -pali pe
1a kaBiepwpéva ma vnodefypata tng nerpapauxig kar g fewpnukiig emotipng.”

Apepikavikd XupPothio Epeuvayv, Apepikaviki Akadnpia Emompov (HITA)

Eicaywyn

H kataokeuni kai Siepedvnon paBnpatkdy poviéhav anotelel Oepehiddeg épyo g emi-

otipng. To Modellus npoogéper oe paBntég kar exnaidevtukotg pia "éAdoyn", nohueni-

medn pa9n01(11<r'1 epnelpia, ®ote va KataoxsudCOUV, Va IPOOOHOIMVOUV Kal Va avaiGouv
7 /7 Ve 7 ré Ve Vé 7

povtéda otov unodoytoti pe S1adoyikd tpdmo, efte and neipapaukd SeSopéva kar

e1k6veg efte and kabapd Oewpnukni oxépn.

To Modellus eivar doyiopixd yia S1adoyiki kataokeun poviédwv pe yprion paOnpau-
kdv. O1 exknaidevtikof kar o1 pabntég propotv va ypnoiponoiody o Modellus yia va
kataokeudCouv pabnpatkd poviéda kai va ta Siepeuvolv pe t pop@i napouoidoewy,
ypapnpudtwv kai mvdkev tpov. Avtd ankog va Prénouv akyePpikéc, Siagopikég ka
enavainmrukég e§lodoeig, o1 yprioteg tou Modellus piopodv va nerpapatiCovrar orrukd
ka1 61a20Y1K4 pe poviéda Kai mapouotdoels, MPOKEIPEVOU va Katavooyyv KaAltepa to
paBnpauxé vnéPabpo kar ug moddamrég avanapaotdoeig evog HoviéAou.

To Modellus propei enfong va ypnoiponoteitar wg epyakeio yia va avadjovrar kar va
eppnvedovial ta nerpapauxd dedopéva, agou S1abéter epyadeia yia v kataokeun
poviédev and eikdveg (pwtoypagieg, ypa-
ripata k., tgnou BMP 1 GIF) kai Bivteo
(tdmou AVI).

To Modellus propei va evowpatwBei oe
onolodAnote faoiké npdypappa didaoka-
Aag yia paBnpatkd i1 Quoiki, A oe omolo-
dAnote avdtepo npdypappa onoudodv mou
nepihapPdver ouvaptioelg, Siagopikég
e§l10d0e16, enavalipeig KA.

11
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O1 yprioteg tou Modellus priopodv:
Na emdéyouv povtéha éroipa npog yprion and t Pifhiodiikn twv poviédwv mou
ouvodetouv to Modellus A va ta katefalouv and v 1otooedida.
Na npooappéCouv ypriyopa ta undpyovta poviéda yia va kahimrouv e101kég
avdykeg Tou mpoypdppatog onoudov.
Na Snpioupyotv v npoownixi toug PifhioBikn pe enavaypnoiponolovpeva
povtéha.
Na Sratnpodv mv akepaidta v povédwy, npootatedovids ta pe kwdikd
npéoPaong,.

To Modellus npoogéper oe eknaiSeutikolg kar pabntég pia mavioyupn texyvoloyia yia

ekpdOnon MaOnpaukdv kar Puoikig téoo otn SeutepoPdbuia oo kar oy tprroPdd-
puia eknaibeuon.

12
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“To va donuIoupyeic éva KO6opo
Kal va TOV TTapaKkoAouBeiq va
e€eAiooeTal €ival Mia onpAVTIKA
eumelpia. Mmopei va oe 810GEel
TI ONMAIVEI va €XEIG €VA MOVTEAO
ThG MPAYHATIKOTNTAG, ONAAdR
va ameikovideilg Tn okEYn.
Mmopei va oou d¢€i&el m6oo OTI-
K@ Kal méoo apvnTika JUropei va
gival auta ta govrEAa. Ki evw
auTo gival €va maiyviodl TTou 1o
maileig yia va guxapiotnoeig,
YiveTal Tautéxpova n apxn tng
KaGapda OewpnTIKAG OKEYNGS Yia

TIG HOPPEG.”

Jon Ogborn

KaBnyntng Tng A1dakTikAg Twv EmoTtnuav, University of Sussex

13
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BAZIKO ENMINMEAO
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EykaTtdoTaon Kal EKKivnhon

43 Eyratdataon - Modellus-Edfinvicri £x6oon

%

KaAwoopicarte oTo TTROYPAMMT
sykardoTaong rou Modellus-EAANvIKA
ékdoon.

Autd Bo eykataothoet o Modellus-Effinvwn éxBoon 2.5
atov unofoyaTh ace.

Zuvigtolpe va kilsioste dileg Tig avolkTée spappoyés
npw ouvexioete. Autd Ba PonBhios atny anopuyr) Tuxdy
apvnTkev ofindemBpdoswy katd T Budpreia g
SwBwkaaiog sykatdataonsg.

EniiéETe To koupni Zuvéxeid ya va guvexioete f 10
koupni Akdpwaon i oo,

AxUpuon |

& Modellus
File Eit Bookmark Opfions Help

=1 B

Conterts| Find [ Dot [ Pint [ Options |

Modellus™
Apacnpibuies expadnang kal pofiden

ApaoTnPIOTNTEG EKHABNTNG

Ligpivnon ypogmMudTey
A Tk i v oo

Tagione kot i (e St optwe Lo OELC)

AvdAnon il pe . o8 opEv e Ko SMonpyi
BoRbeia

Eioaywryf L 0 Byt eecnip o e

Boowd enfado
MupdBupo Moveho
TMupdBupn FAsyyog

pyeio Modellus o
Tpooresie pe kwbuwd mpdofesg
Eored xovpmd ket cuvropsbong
TMopdBupo Apyuctg owvliceg
TMopdBupo Zrusioong
TlupiBopo Cpigmue
TupiBopo Mivexes, nydn
TLopiBopo Mepousiey
1818 £ i oto wapdupo I
Epyasie pepfiosuy oro zepdBupo T it

Ziwen povithon

encdueg wm fivwo

IMa TeAeuTaieg TTAnpogopieg kal Bordsia
Tt e Befte G, o Tp g tee, AP p opia, aveapElE o St Buwony
hitp-fiphoenix sce fot unl pimodatlus
T umoswipsd) ko mATP0opizg wésw Thacpovka teyu 8popsion (e-mail, Greile pivops
o S1=dBuvom,
modellus@mail fet.unlpt
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1 Tpé&te 1o modellus.exe ané o CD kai
akolouBnote g odnyfec.

2 Tlpoupniote tov katdhoyo
C:\Program Files\ModellusGr wg ¢dxero
npoopiopoy (yia va éxete ofyoupa mpé-
ofaon oe 6ha ta apyeia eikévwv, BMP kai

GIE yopic arhayéc).

3 'Eva apyeio Modellus propei va avoi€er pe
S1mhé KAk pdvov edv to Modellus Sev

exTeAefTal.

4 "Eva apyeio Modellus prniopei enfong va
avoi&el and pia oGvéeon oe éva npdypap-
pa nepiiynong HTML pévov edv to
Modellus Sev extelefrar.

EvOoedelypéva onpeia
eKKivnong

Dopraote 1o apyeio 01.mdl and o @dxero
Tutorial. AtaBdote to ka1 e§etdote to mpooe-
kukd. Xtn ouvvéyela tpé&te 1o. Kortd&te to
povtého 02.mdl otov {610 @dkedo, K.0.K...
Mmopeite eniong va emAéEete Apactnpidin-
e ekpdfnong ka1 Poribera and 1o pevoly
BoriBeia. Xtn ouvéyela emé&te pia and ug
téooepig Spaotnpidnteg ekpdBnong.
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Map&dBbupa Kal yevou

, ,
i i E— ITapdBupo "Edeyyog
ﬁlm( TUVONKEC k
lapiTpol
To poviénp SiepunvrimKe! —_ I_Iap deU P o
Apyikég ouvOrikeg
ApHIKE THEC
[TapdBupo
Movtého
[TapdBupo Xnpeidoeig
Mevot Apyeio Mevot Mevot Mevot Mevot BonBeia
Eneepyaoia [Iepimwon [TapdBupo
| J'!\p:-:ef-:[kll§ | Ewa&epvcc:ﬁk | Mepimriooon | | MepdBupo. | _|@‘|Bemc \
— Néo Avoipeam R? MpoagBrikn m ApaaTnpidimeg ekpdBnome
AVOIVHO... [ " B N Trapoudio :
TTOKOTT Pl
A'“'gaflmug'n l’! Méog TrivoKeag
. AvTivpagn ————
| ATroBriKeuan w¢ £ TUTTIKN S16n
Kwdikée TpéaB I£ STIKGAUPH

Ze TapdBeam
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3 Kataypagn Kai EKTEAEGN HOVTEAOU

2 Modellus - Antho
Apyeio  EweSepyaoin Mepimiwon MapdBupo  BorBzic

Ap)YIKEC CUVONKES

Mepdpetpor

1|

[np:lu’;ung

ApYIKE THEG

1 Tpdyre o0 2 Ilatdote 3 Adote pia upn 4 Tpé&te 1o poviéro. H
povtédo oto Areppnveia. oty napdpetpo avedptntn petafAinta,
napdBupo u. Oleg o1 upég t, aviikel oto Srdotnpa
Movtédo. autoy tou napa- [0, 20] povddec,.
Xpnotponoiiote BGpou npéner va
10 * (11 10 Yapa- efvar ap1Bpnuxéc.

kuipa Sidotn-
pa) yia tov tehe-
ot tou noAha-
nAQo1aopoU.
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Mevot IlapdBupo
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5 MapaBupo ‘EAsyxocg
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3% Modellus - AttAo
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oypova modhamég nepimaoels. Xra napdBupa Iivakag updv
kat [Tapouoiaon propef va epgaviCetar pévo pia nepimwon.
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Anpioupyia d1avuopaTOCQ

BAZIKO

8 oTo mapadupo lNMapouaciaon
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kat tpé€te o povtédo.
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Bfiz"'io Anpioupyia SEikTn 0TAOUNG GTO

mapabupo lNMapouaciaon

1 KdVTE K}\lK OTO KOU- O B O

TATAYAYATATATATATATATATATETETAT,

700,00 1=5.00
pri Aeiktng otdOpnc.
MéyioTo = 20.00
2 Kavre kAik og onoio- u=5.00
Srimote onpefo tou Eéoro = 0.00
napaBipou Ilapou-
ofaon.
Amm]g oTGOHNG
3 EméEte va epgavi- MsmBHnTn ~Mpocovatofiopds
€£TGJ n }18‘[(1[3)&11‘[[1 u © KoTokdpupos
oto defktn otdBpng 1 € OpitéuTios
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5 Kdvte xhik oto OK

kat tpéte 10 poviédo.
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B1Az§0 Anpioupyia avaAoyikoU HETPNTH OTO

mapabupo lNMapouciaon
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Mepimieoomn # & [x]| [=]

X
[ esrallallL]

CIo-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-4
(N ITATATATATATATATATETATATATATATATATATAYE

| Tl O < 2.2 2 D DT T I e o
1 Kdvte kMK 010 KOU-
pri Avadoyikdg
, u=5.00
petpnic,
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5 Kavte khik oto OK

2 />X
ka1 tpé&te 10 poviédo.
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Bfl\Zz? Anuioupyia Ynpiakou HETPNTH OTO

mapabupo lNMapouaciaon
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Eicaywyn €Ikévwyv oTo mapadupo

BAZIKO

15

lNMapouciaon

1 Kdvte xAik oto

[EEelEriallL]

1 B‘llll s[4 &

®
Ul

[Z]

koupni Eicaywyn
e1K6OVag.

2 Kdvte kA ot0
napdBupo ITapou-
ofaon.

3 EméEre 1o x wg opi-

o

(AT T LT P r TP T
SRR T 00 00 u=5.00

Eigaywyi eikovag

OPIZONTIOZ

0 [oToBepd)
t

X

(6vua ouvtetaypévn
ng e1kdvag,

4 AM\GEte v kAipaka
g opi(évuag
ouvtetaypévng oe 0.5

5 EmléEte 1o apyeio

KATAKOPY®OZ

r Kflipokes

1 Pixel =

1 Pixel = D

~Apxi

MeT. |['R‘5'uues] L"

‘Ovopo: |f-‘|u‘ru<£iucuo i 47 |

~ ROPOKTNPIOTIKG
[T'Ovopo
T T

~ Addoyn
@ BEans

7 peyéBous oné KaTH opIoTERG
7 peyéBous ond To kEuTpo

MeT. | [AEoves] j|

rEikdvo ané apxeio

(BMP A GIF) nou
Ba ypnorporoinei.
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Eicaywyn KEINEVOU OTO TTapadupo
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arcsin

3 Click atopic, then click Display

pdBupo Movtéio
Eovrain [08nyde avapopds)
Zovtadn povtéiou
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Eyxelpidlo xpriong Modellus €kdoon 2.5

2UVTa&n HOVTEAOU

Mropeite va avoiyete pévo éva napdfupo
Mového kdbe gopd. A e o e ] aapeme (2] [
2
‘Eva povtédo pmopei va éyet petaPAntég, ouvap- 323
4 4 7’ 4
tioeig, Sragopikég e€lodoelg, emavaiipelg kal 2
ouvOnkeg. e

O1 petaPAntég epgaviCovrai pe npdoivn nAdyia o

) p . . 140
ypagd. Or1 apiBpoi epgpaviCovtar pe kavoviki
ypapn, evdd o1 Mgl mou Sieppnvetovial wg ovo- || =057
pata ouvaptiocewy (ILy., N, 6UV KAL) A AOYIKOV || x0=37-
. V4 4 z
ouvOnkaVv (av, 1éte, Kai, 1) eppaviCovrar pe e .30175
/. z
éviovn ypapn.
Ypag 1

if(#<#1) then |x=x0+—» cx+ [#-4])
3

2

I'a va opioete pia paaﬁ}mn’l, propeite va ypnoi-
poroiioete ono106imnote 6Gvoho aigapiOpnurodV if(t>=¢1) then (vx=cx- [¢-1)]

xapaktipwv (ta ypdppata and a wg @ Kai woug |
apl@poﬁg a6 0 wg 9, 11 1o yapaxtipa Kt nav-
Aa _ ), Sexivddviag and éva ypdppa (n.y.: F2_x).

To Modellus S1akpiver ta neCd and ta kegparaia ypdppara, Snradn to T eivar Siagpopeukd and 1o t.

H npoendeypévn ave§dpmn peraPinui eivar to t. Mnopeite va to avukataotioete pe onoiodninote
dao ypdppa, ané to koupni Emdoyég... tou napabipou Edeyyog.

To apiotepd pérog piag e§iowong popei va éyet pia povo peraPinui. ILy.:

lineqr=a+dxit

y=2axiimecr

Yo povtédo autd, ta a kai b efvar mapdpetpor. O1 apyixég tupég yia tg napapétpoug divoviar oto
napdBupo Apyixég ouvlrikeg.
Ye kG0 oe1pd propel va undpyet éva pévo évopa ave§dptntng peraPintig. I1y.:

Ax

Ay

Auté eivar ypioipo oe modég nepimcoeis. Mia tétoia nepimwon eivar dtav Béhete va kataokeudoete
YEWPETPIKA oyxfipata, ta onofa 0a sne%epyd@sors aneuesiag.
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Eyxelpidlo xpriong Modellus é€kdoon 2.5

MabnuaTikoi TEAEOTEQ

ITp6oBeon +
Agaipeon -
[ToAarmaoiaopdg * (1 mauiote to mAriktpo Sidotnpa)
Araipeon /

[a va e1oaydyete éva khdopa, ypdyrte tov apiBpnti, otn ouvéyela to yapaktipa kdBetog (/) kar ©dog
tov napovopaoti. ILy., ypayre (2*P)/T yia va eioaydyete 1o khdopa

2xF
I:;‘,f =
i
Av o apiBpntig it o mapovopaotiig eivar apiBpnukég exgppdoeis, Pdite ug péoa oe napevéoeic.
ITaAéta epyadeiwv
ExBéng A ‘ %
T L 7% Av n unéppiCn moodtnta eivar apiBpnuxn
erpaywvikii piCa # éxkgppaon, Pdhte tav péoa oe napevBéoeig.
T $ Ll
e e [ s
Ax (peraBoriitoux) % | e Anarteftai psrc/lﬁ)mrn, oyt af,n@pntu(n éxpaon.
[a va unoloyioete 1o puBpéd petafodig Svo

petaPhntdrv, Siaipéote w perafodi g piag peta-
BAntuig 614 g perafoiii g AAng petafAntic,

Adbprotn upii x - e

Iponyolpevn Ty x ¢ mwmx Anarteftar perafAnti, oyt apiBpnuki ékgppaon.

Av n unéppiCn moodtnta (14 o dpiopa tou exbém) eivar apiBpnuxii ékppaon, ote PdAte v péoa oe
napevBéoeig.

Av, yia napaderypa, ypdwete displ=#(dispx2+dispy”2), Ba eppavioref:

displ= J[.:z’fspxz + c:’fspyz]
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Ene€epyacia e€lowoewyv

Kal €10aYWYR OXOAIWV

Eneepyacia e€icwocswv

['a v eneepyaoia wv elodoewv, ypnoiponoteite ta ouvnOiopéva mhiktpa: Backspace, Delete, Home,
End, kaBadg kai ta miktpa Pédoug. Av kdvete kdmoio AdBog kai Bédete va Eexiviioete ndh and v
apyn, propeite va Siaypdpete 6Aa ta nepieydpeva tou napabBipou Moviédo emdéyoviag Néo and to
pevou Apyeio.

AvTiypagn Kal emKOAAnon

Mropeite va anokdrmtete, va avuypdgete kat va emkohrdte e§10c0eig oto 810 poviédo, and poviéro oe
pOV‘[é)\O A and povré)\o oe pia epappoyn snsgspyaoiag Kelpévou, YPNOIHOIIoIDVIag TG svro)xég Anoxoni,
Avuypapn kat EmxéAnon tou pevot Enefepyaoia.

Mmopeite eniong va avuypdwpete pia e§fowon mou ypdwpate oe pia epappoyn enefepyaoiag kerpévou kat
va vy emkolioete oto napdBupo Movtédo tou Modellus, epdoov n effowon nepiéyer toug yapaxtipeg
nou avayvwpiCet to Modellus.

I'a va éyete Ka}u'nqu anors}xéopara 6tav avuypdepete sElo@Somg oe kdmota d\n eappoyn, Ypnoipo-
IIOIACTE TNV EVTOAN Avuypapn Hapaet'lpou. e 51(1(popsnxr'1 nepintwon, propel opIopévol Yapaxktipeg
va epgaviotouy pe diagopetikd tpdémo. Xto napdbupo Moviédo, yia napddeiypa, to Modellus eppnveter

10 yapaktipa "$" wg m (=3.14159...). Av, dpwe, emkoMArioete ty e§iowon oe kdmoia dAAn epappoyi,
Ba epgaviotel o yapaxuipag "$".

Eicaywyn oxoAiwv

Ywv apyii piag oeipdg oyoMwv npénet va ypdwpete éva epompauxd. (To Modellus Se Sieppnveter ta
oyéAia.) ‘Eto, howméyv, éyoupe:

SEotm vac Sopupdpod dge Ty yopm amd ™ I
iy

Ye kdOe oe1pd ypdyre éva pévo oybhio.
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NpokaBopiopEvES CUVAPTHOEIG Kal

ouvOnkeg. davraoTikoi apiOuoi

O1 npokaBopiopéveg ouvaptioeig kar o1 Snddoelg ouvBiikng eppaviCovral pe évovn ypagn:
logarithm =log(x)
sine=sin(x)
if(f=t]] then [x=x0]

1
if(7==1]) then |x=x0+ —xcx » [f-1] ]
2

2

['a va Sefte tov miipn katdroyo twv npokabopiopévav ouvapticewy Kal v dSnkdoewv ouvOnkdy,
avatpé€te oy evétnta Odnydg avagopds autot tou eyyeipidiou 1i oto apyeio Ponbeiag.

davraoTikoi apiOuoi

Otav 1o Modellus Bpioker éva gavtaouxd apiBpéd oe omoradninote petaPhnti, evepyel wg e§nig:
* Orav n peraPfinti epgaviCerar oe éva napdBupo Ipdepnpa, 1o Modellus Sev anotundiver tov ap1Bpd.

* Orav n petafinti epgaviCetar oe éva napdBupo [lapouoiaon, to Modellus epgaviCer tov apiBpé
@G

F JR—

* Orav n petaPfinti epgaviCetar oe éva napdBupo Ilivaxag upodv, o Modellus eppaviCer tov apiBpéd
@G

T ——
il'lepnﬂwﬂ'l‘i # &

\“
" & 5

1 4 Nivakag npdv 1 B
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MapdBupo 'EAcyyxog

To napdBupo "Edeyyog emtpéner ug e§nig evépyeiec:

"EAey)0C

* Extéheon i nagon T0U povtédou. I t= 3.30

0 20

k [

* Aiakomnn T0U povtélou. _
A0 [ KM |G Emdoyeg...
7/ e “ 2z 7
* Emotpogri otnv apyi ToU povtédou, ywpic va
doete TG UTIOAOYIOpEVEG TIPEC,
X S YIOHEVEG TIHEG
y H 7 4 r4
* MetdPBaon oty tedevtaia tpn oU poviélou. ERTeE
"__I AvctdapTnTn peTofAnTR: D

* Enavdnyn T0U povtéhou.

¢ Epgdvion g tpéyoucag tpnig tng ave%dprnrng pstaﬁ)mrflg ~Opio

EddxioTo: El MéwioTo:

~lwvies

t= 5930 KAl TV opiowv v diaoctpdtov g,

o Enl)\oyﬁ pe olpotpo g tpéyoucag upng tng ave§dpning i .
*' MOIPES SAKTIVIO

S — I e
k6G éheyyog tng e§éMEng tng petaPintic. Oexodikd yngio:

Koteogd ekBeTikis popors: 3

* MetdPaon éva pévo Pripa niow E fi epripdg m .

— Tunos povtédou
* Avorypa tou napaBipou Siaddyou Emdoyé...: I" EnovednnTiké

[ AutdpoTn ekKivnon pe To Avolypa...

i 5you Emdoyéc...:
Me 1o napdBupo S1adéyou Emdoyég o ] D
* KaBopiCete ta ép1a ka1 o Pripa g ave§dpnng peraPin-
e,

* Enéyete m povdda yia ug ywvieg.

* Aiapopgavete v £€§060 6rwv twv apiBpdv oe nivakeg upov, ypa-
@hpata, napouoidoelg, kabog kar oto napdBupo Apyikég ouvOrikeg.

* AXN\GCete tov tino poviédou and kavovikd (pe pia oapadg kabopiopé-
vn ave§dptntn petaBinti) oe enavainmruké (ywpic oagpog kabopi-
opévn avedptntn perafinti).

* EmMéyete / katapyeite v autépatn ekkivnon katd  @¢éptwon tou
povtédou.
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Apxeia Modellus kai eicayopeveg

€lkoveg Kal Bivreo. EmAoyn lNMpoTigRoeIg

Ta apyeia tou Modellus éyouv enéktaon "mdl" ka1 pnopodv va extedovvrar tomkd and éva
npdypappa nepiiiynong oto Aradiktuo fi Ao doyiopiké pe évav unepotvéeopo (hyperlink),
edv kat pévov edv 1o Modellus ev extedeitar.

, Apyeio Emefepyaoin Mepimmoon MopdBupo  BorBac
Or ewéveg GIF ka1 BMP
propoUv va ypnoipornoin- 53 (R3[| 3

Bouv oto napdBupo Iapou-
ofaon. Xto pbvto ToU mapa-
B6pou Ilapouvoiaon, pmopef P
va tonoBetnBef pia eikdva
GIF f BMP 1 éva Bivteo
AVI. To Bivteo AVI epgavi-

Cetar wg Surdd erkdva: ota

apiotepd efval 1o npwtéTUIIo

ApxKis ThiEg

Bivteo ndva oto omoio Sev
, ., I
propef va tonoBewnBef timo-
ta. Xta 6e&1d Ppioketar éva
avtiypago Ing ap1otepng
€1Kk6Vag, 61ou propouv va

yivouv oy6hia kai petprioeic.

Zuviotdtal n Katayd@pnon autdv v eEmTepIkdy apyeiwv oe évav il mep1oodTeEPOUG PAKEAOUG
nou Ba Ppiokovrar péoa oto @drero Modellus. To pevos Apyeio S1abéter v emdoyn "Ilpou-
phoeig...", 6mou o1 @dxedor autol propolv va opiotolv we npokabopiopévor pdkedor yia
e1k6veg. Auté Ba SieukoAtver 1o Modellus va evroniCer ta apyeia, edv undp&er kdmoio mpéPin-
pa pe 1o évopa g diadpopiig,.

MpokoBopiopgvor pokenol

Mousila: [c:\PROGRA™1\ModellR |

Eikdues{Bivreo: |vidBus;phntus;images,'sensms:tuturiaI;samples,'a[:tivities|

XpnoiponoIfoTe « ; » yi0 Vo SI0X0PIoETE TIS
S1adpopésfpokédous T eIKOVKY Kol Bivteo

Akupo |

42
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Mdokeg eiIkOvwv

Opiopéveg e1kdveg mou ypnotpomnolodvar oto Modellus ouvoSetovtar and pia dedtepn eikdéva, n onoia
éyet 1o 610 Gvopa apyefou pe v npoobiikn tou ypdpparog "'m" oto wéhog tou. ‘Eva apyefo pe dvopa
"ball.gif", yia mapdSerypa, pnopel va ouvodetetar and éva apyeio pe 6vopa "ballm.gif". To Modellus
avayvopiCel to Seltepo apyeio wg apyeio-pdoka. Ta apyeia-pdokeg oag emrtpénouy va amoxkpyrtete
kdnola tpApata piag eikévag, ta onofa dev Bédete va epgaviCovrar. Ia nepioodrepeg mnpogopieg oye-
uKd pe g pdokeg, avarpéSte oe éva eyyelpidio yia enefepyaocia ypagikdv.

[Tapdberypa eixévag pe pdoka:

ballm.gif @

ball.gif

Mia adndouyia eikévov pe ta e§ig ovopata "natal.bmp”, "natall.bmp”, "natal2.bmp" k.0.x.,
propef va ypnotponoinbef yia va Snpioupyrioete pia kivodpevn eikéva, dtav tonobetioete 1o apyefo
"natal.gif" wg owpatibio oto napdBupo Ilapouvoiaon:

natal.bmp ‘
natall.bmp ‘
natal2.bmp ‘
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Eyxelpidlo xpriong Modellus é€kdoon 2.5

MNMpooTacia e KWOIKO6 MpoéoBaong

Ipokerpévou va SraopariCete v akepaidtnta g npooopoinong kai tou nelpdpatog A va kpuPete
kdroleg Aemrtopépeteg and toug padntég A dAhoug yprioteg, propeite va npootatevete éva poviého divo-
VGG tou kw1ké npdofaong. Ipiv kataywphoete tov kwd1ké npdoPaong, pnopeite va anokpiypete 1
va gpavioete 1o napdBupo Movtédo fi/kat ta napdBupa omukig avanapdotaong, €101 HOTe 01 YPHAOTEG
va BAénouv pévo 6,u emtpénete eoeig. O1 yprioteg Sev pnopovv va avoi§ouv napdBupa ta omoia eiyate
anoxkpUwyel T ouypA nou kataywprioate v kwdikd npdoPaong. Eniong, o1 yprioteg Sev propodv va
khefoouv mapdBupa ta onoia ftav avorytd t cuyps nou kataywphioate v kwdikd npdoPaong,.
Enopévag, edv Béhete o1 ypoteg tou poviédou oag va PAénouv, yia napddeiypa, ty avarnapdotacni tou
wg napouoiaon kai wg ypdenpa, add oy1 wg e§fowon, kpUte 1o napdBupo Movtédo npiv kataywpi-
OETe ToV KwOIKS npdoPaong,

[a va kataywprioete kwd1ké npdoPaong, enré§te Kwdikdg npdéofaong and to pevod Apyeio:

Eicaymyi] kmdikod mpoocfaong
Kwdikds npdoBoons: |“'* |
EmBeBoiwon: |“""* |
| OK I fikupo |

I'pdyrte tov kwb1kd mpdoPaong kar ota SYo maioia keipévou. AdPete undyn du o kwdIKSG mpdoPaong
S1axpiver ta me(d and ta xkeparaia ypdppata. Kdvre xhix oto OK. AnoBnkegote 1o poviédo.

Mropeite enfong va ypnotponoiioete v evioht Kwdikdg npdoPaong yia va apaipéoete 1ov kwdiko
npéoPaocng and éva npootateupévo HOvIEro:

* Avoi€te 10 apyeio nou mepiéyel 1o povrého pe tov kwdiké npdoPaong nou Bédete va agaipéoete.

* Emé&re Kwdikdg npdoPaong and to pevoy Apyeio. EpgaviCetar to miaioto Siahdyou Agaipeon
kwd1koU npdoPaong.

Aq@aipeon Kndikou mpooRaocng

Kadikds npéoBoons:

| |

o |

Akupo I

* Ipdyre tov kwbikd mpdoPaong mou eiye kataywpnbei oto poviého. Kdvre ki oto OK. To poviéhro
dev npootatevetar mhéov pe kwdikd npdofaong.
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Koiva KOuuTTIA Kal OUVTOMEUOEIQ

Ta napakdtw xoupmd eivar kovd ota nepioodtepa napdbupa:

B,

Andékpuyn tou napaBipou. Eivar yprioipo yia v npooappoyni kdBe nepifdidovrog
oug emBupieg oag. Av Béhete va epgpaviotei Savd to napdBupo, avoi§te to pevos Iapd-
Bupo ka1 emré€te 1o mapdBupo mou Béete. To napdBupo Ba epgpaviotei Savd otnv
086vn oag.

Onote avoiyete éva véo napdBupo Ipdgnpa, [Napousciaon A Ilivakag updyv, epgpaviCo-
vtai §avd 6ha ta kpuppéva napdbupa.

Avuypapi v nepieyopévav tou napabipou oto Ipdyerpo. Xta napdBupa Movtédo,
I'pdpnpa xar [Tapouciaon, to koupni autd avuypdpel ta mepiegdpeva je T popen
eikévag. Xro napdBupo Iivakag tpdv, avuypdeper ta mepiexdpeva pe t pop@i mivaka
Sedopévav. Tédog, ota napdBupa Enpeicdroeig kar Movtédo (pe emdeypévo keipevo),
avuypdgel ta nepieyépeva wg kefpevo. To kefpevo prnopef eniong va emkoAnBei ota
napdBupa Movtédo kar Xnpeidoeig,

Extinwon wv nepieyopévov tou napabipou.

Eivar npoupétepn n ypion wv eviodov Avuypapr kar EmkdéAAnon yia t peragpopd
vV nepieyopévav oe éva enefepyaoni kepévou av yia v aneubeiag extinwon and
10 npdypappa: ta anoteréopara efvar kaAUtepa kai propefte va npooBéoete kar oyéhia
oG EIKOVEG,

To koupni anékpuypng dev KAeivel to mapdBupo, mapd pévo to amokpumter. [1a va khefoete éva napdbu-

po, xpnotponoiiote o Koupni KAelofpatog E nou Ppioketal oty ndve 6e§1d yovia tou napabipou
(ta mapdBupa Movtého, Znpeidoeig, Apyixég ouvBnikeg xai ‘Edeyyog Sev éyouv tn Suvatdtnta va xhei-

vouv).

Yndpyer npéoPaon oe 6ha ta pevod tou Modellus pe ouvropedoeig tinou ALT + mAfiktpo. Mnopeite
enfong va emAéEete Anmokonn, Avuypagn kai EmkéMnon keipévou, kabog kar Avaipeon, péow twv
ouvtopetoewv Cul + X, Cul + C, Cul + V kai Cul + Z ota napdBupa Movtédo kar Xnpeichoeig,
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MapdBupo ApXIKEC CUVORKEQ

‘O\a ta 6edopéva tou napaBipou Apyikég ouvBiikeg npémer va eivar apiBpnuxd.

I ML
ApYIKEC TUVBIKEC

Mupdperpol

- /7
ApyiKEe TG Alaywproukni

#1 pdfdog

Av yperdletal, ypnoiponoiote t Siaxwprouxd pdfdo yia va

avéoperdoete 10 ydpo tou napabipou mou eivar S1abéorpog
yla TG Napapétpoug Kal TIg apyIkéq Tpé. AuetdpTnTn peTofinTi: El

Av évag apiBpég epgaviCetar wg 0.00 kai n uph tou eivar -yia | —gpig
napdSerypa- 0.004, npéner va addd&ete to mhibog wwv Sexadi- | | EAdxioro: \El MéyioTo:
K@V gngiov oty £5060, ypnotponoidvrag to koupni Emdo-
Yé6... tou napaBipou Edeyyos. Autid n adhayn 1oyUer yia dheg | Fowvies
g e§660u¢ (ypaphpata, nmivakeg TPV Kai 1apouotdoeic). @ Moipes C ATV
—'Efodos
NekodIKG pn@io: D
Arapéppwon SA®V TV aplepd)v KoTopal EKBETIRNS [Opgis.
oto napdBupo Apyikég ouvOnkeg
ka1 ota napdBupa e£66ou (Ipd- ~Tonos poutédou
pnpa, [Mivakag upodv kat [Mapou- I Enovodinnmikd
ofaon)

[~ Autéporn ekkivnon pe To Avoiypo...

I OK I . Akupo
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MapdBupo ZnHeInoEIg

To napdBupo Xnpeidoeig priopef va ypnorponoinbel yia tnv kataydpnon oyohiov fi/kat v avaypagn
0dny1dv ypAong tou poviédou.

|
[B=] R[]
AuTo eival €vo oxodio oTo nopdBupo Znpeidosls E_

Orav 1o povtédo S1abéter npootacia pe kwSikd npdofaong, o ypriomg dev propei va adrd&er 1o nepie-
xOpevo tou napabipou, aAhd pnopel va to avuypdyet.

O péyiotog apiBpdg yapaktipwv nou pnopef va kataywpnbel oto napdBupo eivar nepinou 3200 -oye-
86V 2 oehibec.

Mropefte va avuypdyete kefpevo and kat mpog to napdBupo Lnpeidoei, Ypnoponoidveag to pevod
Eneepyaoia 11 ug ouvtopetoeig,
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NMapaBupo Npaepnua

‘Eva napdBupo Ipdgnpa propei va aneikovioer onotadinote perafhnti fi napdpetpo pe t popen ypa-
@nparog. Ia v npofoli tou poviéhou wg ypdpnpa, emréEte Néo ypdgnpa and to pevod
ITapdBupo. Tia kdBe povtédo pnopeite va avoiyete péypi tpia napdBupa Ipdepnpa.

'I'I:pl'mma'n# EEaA
Karaképupoc
n = B00F
X " 20.00 ]
o X
W
15.00
10.00
5.00
”7 -4.00 -2.00 200 400 5. 00 12.00 16.00 18X, 20,00 22.00 24.00 26 ]
'
17 2 N
'
| I S S NS S N
= g = = -
.
0pi{évTiog
t = MapdyEipol
I’ﬂpnnupunvr'rl #1 #2 #3
[ Emfovés.. | BT 2000 10,00 500
‘ w 30,00 [30.00 3000 |

Apyikég npEg

O1 petaPAntég emdéyoviar oto mhaioio Aiotag Tetaypévn. T1a va emdé§ete nepioodtepeg and pia peta-
PAntég, ovpete 1o movtikl ndvw and yertovikég petaPAntéc. Ia va eméete pn yertovikég petaPAntée,
K@vte KAK pe 1o movtikl kpatdvrag natnpévo to miiktpo Cerl.

To otvBeto mhaioto Terpnpévn epgaviCer tnv opiCévua petaPhnti. Qg npoenhoyn, efval emdeypévn n
avedptntn petafAnti, addd pnopeite va emAéEete onoiadnnote perafAnta.

Ta éyypwpa kovpmd Mepmeen # B BB o6 emtpénouv va emdéSete pia i nep1606Tepeg MEPITIHOUEIC,
Ta ypdpata avuotoryodv oug Si1agpopeukég nepmdoelg, kai oyi oG petafAntéc.

To koupni Ilpocappoyn pU@}n’Cm autépata g K}u'pcu(sg ®ote 10 ypdgnpa va ywpd 660 1o Suvatév
kahUtepa oto diabéoipo ydpo, oov agopd to tpéyov Sidotnpa.

To xoupni Emdoyég,... avoiyer éva napdBupo Siaddyou yia va adrdlete T 1616tnteg tou ypagiparog.
Aiafdote v endpevn oeAida.

48



Eyxelpidlo xpriong Modellus €kdoon 2.5

EmAoyég Tou mapaBupou MNpapnpua.

Mey£Ouvon kal avTiypaen

To xoupni Emdoyég... tou napaBipou ITpdpn- ERiayes
pa avoiyel éva napdBupo S1adéyou yia va adhd- Opia:
Cete g 1616tTEG TOU YpaApatog. OPIZONTIOS ~ Edcxioro: MéyiaTe:

KATAKOPYOOS  Eddxore: [26 |  Méwioro:

Me 1o mhaioio eMéyyou Autépatn kAipaka evep-

/ , / ’ ¥ AuTtéparn kAipaka [T 'loes kdipokes
YOHOIEITE Kai KO.TO.PY€IT€ mv ClUTO}lOIn K)&l}l(lK(l.
Orav eivai emdeypévo, 1o ypdgpnpa npooappd FAT oo wohofs Bz
YH ’ Ypagpnp P PH [~ EponTdp: KOTd TRY Kivnon

Cetar autdpata. Metd w peyéBuvon oe éva ypd-
@npa, n emhoyn autol tou miaiciou eAéyyou
Katapyeftal.

OK I Axupo

H enoyn I'pappég npoPoliig epgaviCer otoug dEoveg didou- ;
KTEG YPARPPEG A TIG AIIOKPUTITEL

H enoyri Eqantépeveg katd v enavaingn epgpaviCer 4 aro-
KPUIITEl £QAITTOEVEG YPAPPEG 0TO YpApnja, 6Tav NATNoeTe TO

koupni enavdAnyng tou napaBipou ‘Edeyyog.

H emdoyn Toeg kAipakeg emfBddder pia povopetpikii kApaka.

H emdoyni Znpeia evalhdooer onpeia kai ypappég oto ypdgn- — -

B 0VES |

l.la. Tenpnpén:S & & & 5 v opioree apy aviov Kivre ke ko apere yia peyéBuvar|

To mhaioio ‘Op1a eival ypio1po yia v ep@Aavion CUYKEKPIPEV®V
pnpdtwv evég ypapnpatog,.

; ‘ OO =0
l'a va aA\déete t 0éon tng apyrig v a§évev (tou onpeiou
A
W

TopAg tou Katakdpugou pe tov opifévuo d&ova) oto mapdbupo,

, , , 1500 F
kdvte S1mAé KAk oto ypdgnpa. ‘Etor, n apyit v a&évov Ba

7 7 7 7 3 a 10,00 &
petaxivnOel oto onpeio énou Ppioketar o Seiktng ToU mOVUKIOY.

T'a va peyeOivete pia nmepioyni tou ypagripatog, pnopeite va
xpnoipomnoiioete 1o yapakwmplouks "peyéBuvon” exefl mou oag
ev&a(ps’pel. Iartiote 1o apiotepé koupmni tou HovuKIoU Kd@([)g

13.00

-5.00

M E \:

oUpete ndvw amé vy nepioyn mou OéAete va eSetdoete mo npo-

[l

oextikd. Otav 1o nepiypappiopévo mhaioio nou epgaviCetar

nepikieioer v neproyn nou Bédete va peyeBivete, aphote 1o kou-

pri tou novukiot. Ia va emotpépete oty npofoli mpiv tn peyé- 2ase
Buvon, kdvte kAik oto koupni [Ipocappoyn (tav ypnoipomnoieite
T peyéBuvon, to Modellus katapyel v avtépatn kiipaka). e

[a va avuypdwpete 1o mhiipeg nepieyépevo tou napabipou Ipden-

400 200 200 400 543 800 10.00 240D 14.00 16.00 180 20.00 22.00 2400

pa pe T pop@n €1K6vag Kat va 1o emkoAAioete oe GAAn epappoyi, s
emAé&te Avuypagn napaBipou and to pevos Eneepyaoia i kdvte o
KAIK 010 Koupni avuypagrig oy ndve 6e€1d yovia tou napadi- e
pou Ipdepnpa. To ypdgpnpa emkorrdtai pe ta ovépata tv peta- -
BAntdv Simha otoug GEovec.
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Eyxelpidlo xpriong Modellus é€kdoon 2.5

NMapaBupo lNMivakag TIHWV

['a va epgavioete 1o povédo pe t popeii mivaka tupdv, emré§e Néog nivakag updv and to pevod
ITapdBupo.
Ta kdBe povrédo pnopeite va avoiSete péypi pia mapdBupa Iivakag upav.

[Tapatnpriote 6u 1o Modellus oag 6iver yphoipeg mnpogopieg oto kdtw pépog tou napabipou. Tia va
emAéete tautdypova mordég petaPintée, kpatiote natnpévo to miiktpo Control eved emdéyete. Xtnv
eikGva mou akolroubei, epgaviCetar pia ouidn updv yia kdBe pertafAnui mou éyete emhéder.

'I'Iepimr.uun # [m] BB (=]

t =] I

A
w

Kavte ik ota koupmid Iepimwon oy ndve aprotepn yovia tou napaBipou Ilivakag upodv yia va
Sefte ta ogvoda Sedopévav mou éyete kabopioer yia g S1dpopeg napapétpous. Mnopeite va Aénete pia
nepintwon tn @opd.

[a va avuypaypete §edopéva and éva napdbupo Ilivakag tipcdv kar va ta emkoMArioete oe pia egpappo-
Y doyioukoy @uAhou, emhé§te Avuypapn and to pevols Eneepyaoia 1 kdvte khik oto koupni avu-
ypagig oty ndve 6e§1d yowvia tou napaBipou Ilivakag updv. Xtnv epappoyn Aoyioukod @uldou (i
eneepyaoiag keipévou), emréEte v eviodt EmkéAhnon (Paste). Ta Sedopéva Ba eppaviotody und
pop@ni onA®YV, pe 1o dvopa tng petafAntig otnv Kopu@n.
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Eyxelpidlo xpriong Modellus €kdoon 2.5

Aoun mapaBupou lNMapouciaon

Ia va Snpioupyrioete pia napouvoiaon, enhé§te Néa napouvoiaon and to pevou IlapdBupo. ITapawnpin-
ote 6u 6nwg petaxiveite to moviiki ndve and ta epyaleia kai ta Koupd, oto kKdtw pépog tou napalu-
pou 1o Modellus epgpaviCer yprioipeg oupfoulés.

I'a kdBe povréro propeite va avoiete péypr tpia napdBupa Ilapouoiaon.

Mapouciaon 1

Mepimroon # = T M‘"'i'?'“%"'% ;
Ny I Epyaleia yia perpﬁloalg
E=]
2L
;‘ Epyadeia yia
EI Kataokeun Epgdvion / anékpuypn
[ | QVUKEIPEVOY mhéypatog
_Iil 1pooopoimwong
xs; Koupni ®évto
|-Mérpr1|:m KAioN¢.

Ta xoupmd ota apiotepd ypnorponolodval yia t dnpioupyia avukelpévwv oty napovoiaon, uné tov

éheyyo v petaBAntov.

Ta koupmd endvew ka1 oto Kévipo eival epyaleia yia va kdvete petproelg oe eikéveg (GIF 1 BMP) A
Bivteo (AVI), nou pnopeite va tonoBetiioete oto dvto, Ypnotponoidvrag to koupni Pévro.

Me 1o xoupni ITAéypa pmopeite va epgpavioete i va anokplpete 1o mhéypa. Kdvovtag khik oto koupi
Doévro, pnopeite va opioete 1o Sidotpa kat 1o ypdpa tou méyparog, kabog kai 1o xpdpa tou @éviou.
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Eyxelpidlo xpriong Modellus é€kdoon 2.5

MAEypa kKail ¢ovTo mapabupou

NMapouciaon

To miéypa efvai moAy ypriopo IS
yia tn owoth tonofémon twv KopokTnpIoTIKG:
avukeipévov. [pokeipévou va & ¥pdpo |~ | € Magype [ ~] Ovdornuo: pixel
opioete 1o mAéypa, Kavte KAIK © AoTép =‘:
{ 6 { =] 3

OTO KOupIIl OVTO yla va avoi- " EikdvofBivteo | . | ﬂuu;nman...l
&e1 1o mapdBupo Siakdyou —

o { i 3 —_ OK Aikupo
Dovro (exef opilete o mAéypa). — | | |

Emére éva ypopa yia ug ypap-
pég Tou mhéypatog and to ava-
Sudbpevo pevou [Théypa (ypdpa).

IIpoobiopiote 1o S1dotnpa avd-
peoa oG ypappés tou mhéypa-
106, divovtag pia tpr oto mhai-
oto kerpévou Ardotnpa.

I3 B"-ﬂ F|+}7

o
i
w
W
2

Muopeite va gpgaviCete ka1 va
anokpUmtete 1o mAéypa, K4vo-
vtag kAik oto koupri [TAéypa

oto néve pépog tou mapabipou e
ITapouociaon. Megirron # B [Pl A L.

BliE

['a va kaBopioete 1o @bvto g napouvoiaong,
k@vte KAk oto koupni Pdvro. Xro napdBupo
S1adéyou nou epgaviCetar, emréSte tino
@évrou: Xpodpa, Eikéva/Bivteo A Aotépia.

opr pard

OpHrA T

I'a va kaBopioete ypopa, emré€te autd nou
Béete and 1o avabudpevo pevos Xpopa.

I'a va kaBopioete pia eixéva (tdmou BMP 1
GIF) 11 éva Bivteo (tdmou AVI), ypdyre to évo-
pa tou apyefou g eikévag nou Békete va ypn-
otponoioete 1 avalntiote to.

To Modellus e10aydyer tav eixéva katd anéivtn avag@opd. Av yiver onotadrinote adhayn ot d1adpopn
nou kaBopiCete dtav eioaydyete v eikéva, Ba katapynBei n oGvOeon pe to avagepspevo apyeio.

Znpeiwon: Av Bédete va ypnoiponoiioete wg @ovto pia eixdva 1 éva nedio pe aotépia, emdéEte ta drav

tedeidoete pe 1o mhéypa. Otav to mhéypa eivar evepyd, to Modellus anevepyonoief ta aotépia kat to
@OVTO TV EIKOVOV KAl EMOTPEQPEL O €Va TPOEMAEYPEVO XpOHA POVTOU.
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Eyxelpidlo xpriong Modellus €kdoon 2.5

NMpooOnkKn, HETAKiIVON Kal eTTe€epyaaoia

AVTIKEINEVWYV O0TO MapaBupo MNapouciaon

Me n ypappi epyadeiowv oy apiotepri meupd tou napaBipou propeite va npooBéoete avukeipeva
otnv napouvoiaon. Otav petaxiveite 1o movtiki ndve and éva epyaleio, epgaviletal oto kdww pépog
wu napaBipou pia minpogopia oyetikd pe tn yprion tou epyakeiou autou.

To Modellus éyer mpoemheypévo to epyaleio emdoyng/eneepyaoiag t& , péxp1 va emé&ete kdmolo
@o epyateio and w ypappn epyadeiov.

[a va npoobBéoete éva avuxkeipevo, kdvte KAk oe éva epyakeio g ypappig epyadeiov. Metd kdvte kAix
oto napdBupo Ilapouociaon yia va tonobBetiioete 1o avukeipevo exef mou Béhete va epgaviotel. Otav
petaxiveite to Sefktn tou movukioy oto napdBupo, o Seiktng adhdCer kar yiveral +, pali pe pia eikéva
tou epyaleiou mou ypnotponoleite. Méhig agrioete 1o koupni tou novukioy, to Modellus éyer mpoer-
Aeypévo 1o epyadefo emdoyng/eneEepyaoiag kai epgaviCer éva napdBupo diaddyou pe 1616tnte,

Zto napdBupo Siakdyou tou avukeipévou, kabopilete g 1816mteg (dnwg eivar n kataydpnon peta-
BAntav, to ypdpa i o Tiog) Tou avukelpévou nou npoobétete.

Orav kdvete kAik oto OK 11 1o Akupo, 1o avukeipevo epgavifetar oto napdBupo Iapouvoiaon. Extég
aré 1o Kefpevo, ta avukeipeva nou HpOO@érSts oe pia napouoiaon eivai Hpoem}xsypéva va Xsnoupyot’rv
wg ouokeuég e§660u. (O1 ouokeuég e§660u epgaviCouv tpég nou avagéper n npoocopoimon.) Mmopeite
Va XPNOIPONOINOETE éva avukeijievo wg ouoKeuti £16680ou kKataywpdvtag oe auté pia napdpetpo tmy
onoia propeite va petafdidete katd t Sidpkeia e npocopoiwong pe S1aroyiks tpdmo.

T'a va avoi&ete 1o napdBupo S1aléyou v 1610thtwy evdg avuxkeipévou, kdvte Se&i Khik
0TO avukeipevo.

T'a va Siaypaypete éva avuxkeipevo, kdvte KAK 010 Aeixtng adayrig Oéong
koupni Alaypagi oto kdtw pépog tou napabipou
S1al6you v 1810wV TOU avuKelpévou.

I'a va avannapayayete éva avukeipevo, oUpeté 1o e
A

kpatdvrag natnpévo to mhiiktpo Ctrl (Sev 1oy0er yia
Ta Yewpetpikd avuikelpeva). ExdyioTo =-10.00 Meyioro = 10.00
Orav eivar evepyé 1o epyadeio emhoyng/enelepyaoiag,
propefte va aAAdlete t Oéon v avuxkeipévov oto
napdBupo Ilapouociaon A va adrdlete to péyebog Aeixtng adhaynig peyéBoug
TV SeIktdV 0tdfpng, TV aAvaloyIKOV PETPNTOV Kat
TOU Kelpévou, ¥pNOoloIoIdvVTag 1o aplotepd Koupd a=5.00
TOU MOVUKIOU. -R‘

Eidyioro =-10.00 mEyioro = 10.00
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TUMOI AVTIKEINEVWV TTApOUCiacng oTo

mapabupo lNMapouciaon

Me o epyakeio Muopeite va npoobéoete

Zopatidio _*_ Eixéva, pndia (owpatibio), opBoydvio A oGotnpa ava-
Popds

Aidvuopa L= Aidvuopa pe 1 ywpig Péhog, ouviotapévn i OUVIOTOOEG

Aeixtng otdBpng i Kataképugn 11 opilévua pdfdo oricBnong

Avadoyikég i Metpnui tinou npikdkAio, poddi i yovidpetpo

petpnig

I'pagpida _I,i Aiadoyikn ypagibda yia oxebiaon ypappdyv i onpeiowv

Wneprakdg X=: Wneiakd petpnui, pe i ywpig to dvopa g petaBintic

petpnig

Eioaywyn eikévag Eik6va bitmap (tdnou BMP) 11 eixéva GIF (Graphics

Interchange Format)

Kefpevo ‘EI Kefpevo pe to ypdpa, m ypappatooeipd, 1o otud Kai 10
péyeBog mou eoeic kabopiCete

[ewpetpixd .@' I'pappég kat oydpata, dnwg KUKAO Kal MOATYwvo

QvUKelpEVO
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2UVTEAEOTEC KAINAKAG

oTo mapadupo lNMapouaciaon

Orav o1 adhayég oug tpég mou edéyyouv tn Béon evdg avukerpévou efval moAy pikpéc, otnv napouoiaon
propef va pnv epgaviCovrar. Ia va eivar opatég oto napdBupo Iapouociaon o1 pixpéc adhayég v
upov, npénel va ahdd&ete to ouviedeoti kAipakag. [Ipoxerpévou va eixooamiaoidoete, yia napdderypa,
v enfrwon piag adhaynie, npéner va kaBopioete ouvieheoui khipakag 0.05.

Av 1o nedio tpdv efvar modd pevddo (m.y., and 0 wc 500), mpénet va kabopioete ouvteheoth kKAfpakac 5
B pey X S P P p
yia va mv epgavioete.

Mepfmiwon # @ ||”B I ?',,TI

Slele]  [BlE b

GU0 Singopeniké KAUUKES aToy dEova X

4’=?3 00 Kai1 OT0 Ypagnia ToU X w¢ quvEpTHom Tou kpodvou
Q=T3.DD

X=73.00 , x=7300 ,

t=7 30 1=7 30

FE

=

i
|

KATAKOPYDOZ  ROPOKTNPIOTIKG KATAKOPYDOZ  ROPOKTNPIOTIKG
¥ Ovopa ¥ Ovopo
W Ty M Tipd
¥ Atovos ¥ Atoves
W~ Moddp V¥ Modipr
¥ Mpoppés npoBoiijs ¥ ' poppés npoBodliis
Kiipokes: © Znpsia Kdipokes  Znueio
[ wet= | 1pwer=f1| | @roomn [ tpwet= ] 1eet =] | @roomn
wpapo: | I ~| ¥poyo: | NI |
Mdxos: 1 j Mdxos: 1 j
OK. I fikupo | Oioypopi | 0K I Akupo | [)@un,vpumﬁ |
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Eyxelpidlo xpriong Modellus é€kdoon 2.5

MpocApTnNOoNn AVTIKEINEVWV KAl ATIEAEU-

OEpwon MPOoCAPTNHEVWV AVTIKEINEVWV

['a va ouvdéoete o avukeipeva, tomoletiote amdd 1o éva avukeipevo

ndve oto dAo. [1a va npooaptioete, napadeiypatog ydpiv, éva Sidvu-

opa (pe 1o évopa "tayytnta") oe pia pndda (pe to 6vopa "npdoivn pnd-

Aa"), otpete éva Sidvuopa ndve and t pudia. =

Orav 1o kdvete autd, Ba epgpaviotel n eikéva evog képmou. Kdavre kAik pe
10 ap10TePd KOUNIML TOU MOVUKIOU.

Yo mhaioto emPePaimwong nou epgaviCetal, kdvte khik oto Nai. To Sidvuopa kar n pnda eivai whpa
npooaptnpéva. Mnopeite va ta petaxiveite pali oto mapdBupo 6oo eivar ouvOedepéva.

Mmopeite va npooaptiioete ta e§Ag avukeipeva:

* owpatidio (pndia, opBoydvio, olotnpa avagopdg)

* Sidvuopa
p ,
e lpn(PlaKO }lstpn'[rl Ardvuopa (ZuvdeSepévo pe TaxiTnia)
o xefuevo OPIZONTIOS KATAKOPY®OS Quopo:
B :] (oTaBepd) g  KopoKTAPIOTIKG
* VEWHETPIKG QVUKEIPEVO x x g?"“"“
R | | u I T

M 'Atovas
¥ Bélos
I 'lxun

‘ Avg, BripoTo

’ p ’ ’ ’ 7
21’1}181(1)0112 Ortav OUVSSSTS AVuKeIpeva, eival Ypnoi-

po va toug Sivete katdAdnda ovépara. H enelepya- [Ka;,,m,

1Pixel=[0.2 | | 1 Pixel = 1

ola KA1 0 EVIOIMONOG AUTOV TWV AVUKEIPEVQY Yive- “Own
i O ZuwioThoEs
Ta1 moAy eukoASTEPQ. Bpx ;
p [Msr. [AZoues] j Mer. |[AToves] ‘Ll & ZunioTopgun
[a va anehevBepdoete 1o Sidvuopa and vy pndia Koo | I |
oto napandve napdderypa, kdvie Se&i KAk pe 1o Ndxos: 3 [
novtiki ota ouvdedepéva avukeipeva. ok || wwpo || owyoaei | AncAcubepuon|

v epddynon av BéAete va ene§epyaoteite 1o avukeipevo "mpdovn pndia”, kdvte kiik oto Oyt Xtnv
epdnon av Bélete va enelepyaoteite to avukeipevo "taydmrta”, kdvte KAk oto Nau

EpgaviCetai 1o napdBupo S1addyou v 1d1otitwv tou Siaviopatog. Xto ndve pépog tou napabipou
d1ad6you, to Modellus epgaviCer to 6vopa tou avukeipévou oto onoio eival mpooaptnpévo to Sidvuopa.
Yto napdBupo S1adéyou twv 1610ttty Tou Staviopatog, Kavie np@ta KAIK oto koupni AneheuBépwon
kat petd oto OK. To Modellus katapyei tnv npoodpton twv avukepévmv.

Orav anedeuBepdvete éva avukeipevo and kdnoio GAho, mpérel npdta va avayvopioete and moio avu-
kefpevo exivnoe n npoodpton. Edv, yia napdderypa, npooaptiocate to Sidvuopa ot prdha, npénet va

anekeuBepdroete 1o Sidvuopa ané tn prndla, énwg neprypdgetal ota napandve Prpata.

Znpeiwon: Av to koupni AnedeuBépwon Sev eival evepyd oto napdBupo Srardyou v 1d10tit@V Tou
avukeipévou, tte n npoodptnon Sev Eekivnoe and to avukeipevo auto.
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AvTiypa®n TPOCOHOINOEWV

['a va avuypdpete ohdéxAnpo 1o nepieydpevo tou napabipou Ilapouoiaon pe t popen eikdvag kai va

10 emkoAAioeTe ot kdnola dAn epappoyn, emréSte Avuypagn napadipou ané to pevot Ene€epyaocia

1i k4vte KAIK 010 Koupni avuypagrig oy ndve 6e§1d yovia tou napabipou Ilapousiaon.

Metd v emk6inon otov
ene§epyaot keipévou Word:

25220 o2 i

opur peTd

¥
S

ORRETIpRE QPN HETX

E

B

173 Document1 - Microsoft Word

Ele Edit Miew Insert Format Tools Table Window Help
Ded|agRy|i2ad|o-= e cFEOE
hormal vl Times New Roman v \Evl B I U ‘EEM
| o |2 B[ 29 24 o= Bt |

m T 1

AIIOTEAEEMIATA:

~ Kvelral perd
v kpodam

opprj perd

Opun T
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AI10AOYIKR €pyacia UE AVTIKEIMEVA

oTO0 MapaBupo Mapouciaon

‘Orav n npooopoimon tpéyel, propeite va ennpedlete ta anoteréopata, enepPaivovrag oug petaPintég
nou eréyyouv ta avukeipeva oto napdfupo Iapouoiaon.

¥ Mapovoiaon 1

B 1]
Mropeite va Snpioupynioete, yia napd- — |emem~El [E=]lEz]E=al AL

Setypa, éva Siadoyikd Seiktn otdBpng
dERRRRD 00~ 000 e

yia pia petafAnti kai va tov ypnotpo-
a=322

noifioete katd  S1dpkeia tng npooo-
EAdyioto = -1000 ;! 5 MEyioTo = 10.00

poiwong npoxkeipévou va Sivete didgo-
peg upég ot petaBAnti.

BEEEFDDERE

Me éva pévo apiotepd KAk tou movukioy, propeite va arddSete v upi nou éyel kataywpnbei otov
pngiaké petpnui. Katd m Sidpkeia piag npocopoiwong pe kivodpeva avukeipeva, mdote amd to
avukefpevo Pngiaxkdg petpntig kar petd kave KAIK pe 1o apiotepé koupni tou novukiod. To Modellus
Sraxémter v npocopoiwon kat avoiyet 1o napdBupo Siaddyou Tipa.

Ipdwpte  véa uph oto mhaioto keipé-

X
(][ ] A L]

vou kal K4vte KAIK oto koupni OK.

H npooopoiwon ouveyiCetal, pe t véa
upni mou e10aydyarte.

/memm\

RITATATE A A AT AT AT (:.=232 o0

a =4.00
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EpyaAegia peTpROEWYV

oTo mapadupo lNMapouaciaon

Emé&te éva epyaleio kar petd kdvie KAIK pie to apiotepd koupni tou movukioy yia va Eekiviaoer n
pétpnon. Xuveyiote va kdvete KAIK e 1o apiotepd koupmni yia va ouveyioete t pétpnon. Tedeidote

pétpnon kdvovtag kAik pe to Se&i koupmi.

Agot Snpioupynioete éva epyaleio petpricewy, pro-

; . ; . OPIZONTIOS KATAKOPY®OS
peite va npooappdoete ta onpefa tou epyaleiou pe Kaivoxes
© apiotepd Kovpt. R — [ R o—]
Xpoporg———————
[a va ene€epyaoteite 4 va Siaypdypete éva epya- Keipevo: (]
Aefo petpricewv, ypnoiponoiote to Se&i koupmi. F Tii O6uto kepévow: | -
Orav eneepydCeote éva epyakeio, pnopeite va :
, , , fkupo | | Oioypoed |
ar\déete tnv KAfpaka Kai 1o yp@pa tou.

|'I' ,.-_"‘” Métpnon ouvtetaypévav (x, y).
'd.:j,. Métpnon andéotaong,
"d=3 ' Métpnon prikoug d1adpopig.
[A=; 3 Métpnon “epPadod”.
_ﬁ Métpnon kAiong,.
{ Métpnon ywviag. Enefepyaoteite 1o epyadeio
yia va eméete petal poipdv kat akuviov.
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Eyxelpidlo xpriong Modellus €kdoon 2.5
NMPOXQPHMENO

1 YTToAOYIOHOC TApAyRYwWV

Ipokerpévou va unoloyioete v napdywyo npotou Pabpod i tn pepiki napdywyo piag yvwotig
ouvdptnong, n ouvdptnon npénet va nponyeital g napayadyouv. O1 napdywyor unoroyiCovrar pe oup-
Botixé tpdmo.

Yo napdberypa nmou akorouBef:

x=1=i
10 "u=dx/dt" Sev avadietral oe napdywyo kar anodider SUo véeg perafintéc, "dx" kar "dt".

H 0pB11 otvtaén eivai

Ipokerpévou va unoloyioete pia napdywyo 1 pia pepiki napdywyo tng napdotaong y g mpog tm
petaPfAnti x, n petaBAnti x npéner va Snddvetar ca@dg otny napdotaon y. Xto napddeiypa mou ako-

AouOef:

T=1x

10 "z=dy/dx" Bewpeitar mapdywyog kar anodidei 1o z, 1o onoio 10odtal pe 1. Qotdoo, 1o "z=dy/da" dev
Ba avaiubel oe napdywyo kai Ba anodooer vo véeg petaPintés, ug "dy" kar "da”.
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NMPOXQPHMENO

2 A1aPOpPIKES EEICWOEIC

Tig S1agopikég e§1060¢1g TG Ypdpete wg ouyptaioug pubpotg petaPoliig mou 1ovvtar pe kdnoia napd-
otaon, petafinti i napdpetpo. I'a napdderypa:

dx

— =
rfy

AW
—=35
7t

—=fgxi
ber k3

[a va ypnotponoiioete diagpopikég e§1omoelg peyalitepou Pabpoy, npéner va kabopiCete oe Eeywproti

oe1pd kdBe pubpé petaPoliic. Ia napdderypa:

i

— =1

7t

ity o " 7
—_ = _— W
g i

To Modellus emAGer Siagopixég e§1oc0e1g xpnoiponoidvrag t péfodo Runge-Kutta tetdprov fabpov
pe npoeneypévo Pripa 0.1, to omoio Siver akpiPeic Aoeig o modég e§1ocoeig. Av yperdletar (yia
napddeiypa, oe upnig ouyvétntag A Suoeniduta ouotiparta), perdote o Pipa ypbévou oto koupni
Enndoyég... tou mapaBipou ‘Edeyyoc.
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NMPOXQPHMENO

EmavaAnmTika JovTEAa

To napakdww eivar éva éykupo enavaAnmukd poviéro:

povie &
12 e e ey [E=]

A= gmponyoiuevni + 1

[To poviéAo Bieppnueimnke! |

wpONYOVPEM X

a va ypdyete tov tedeoti “nponyolpevn”, kdvie KAIK 0TO

) ’KTPO mon

11 YpNOI{OIIOINCTE TO

Aot e1oaydyete o enavainmrukd poviédo, Ba npéner va kataywpioete upég 1600 0TI Iapapétpoug
600 ka1 oug apyikég upég v petafAntov nou enavahapPdvovrar. Xtn ouykekpipévn nepinmwon, Oa
npérel va Kataywpnoete pla apylki upn oto n, 610 napdeupo Apyikég ouv9r'n<eg.

Kalé eivai va emré€ete 1o "Enavainmuxd poviédo" oto xoupni “Enloyée...” tou napaBipou Edeyyog,
€161k edv Bédete va ypnoiponoiioete 1o t wg enavaiapfavopevn petafAnti oto poviédo.

‘Eva enavanmruké poviédo unoroyiCetar pe akorouOiakéd tpdmo.

To napakdww eivar éva enavahnrukd poviého nou aneikoviCer t pé0oSo Euler yia évav tadavioti:

dellus - AtitAo

welo Emegepyanic Mephrioon MapéBupo  BorBan

MovriiAo
[ ] ] o] [ ] o] [ Fipeia]

VX=rponyodpmesn VXt (0.5 x Jr dt

x= T+ Ve dt

mponYobpLanT T mponyotievn ApyiKig cuviriKeg
t=nponyoipeymi+at
TNapdyErpol

.
[

Adeodog Zuler

2 Mivaxag Tipov 1
Mepfmiwon # B

W t
0.00000000 010000000 0.00000000
-0.00500000 010000000 010000000
-0.01000000 0.08850000 020000000
-0.01497500 009850000 030000000
-0.01890000 009700250 040000000
-0.02475012 0.08501250 0.50000000
-0.02850075 003253748 060000000
-0.03412782 008958741 0.70000000
-0.03660689 008617465 0.80000000
-0.04291573 008231335 080000000

i -0.04703143 100000000

=1 =
2j

Apyec Tty
#1
0.00000000
10.10000000
0.00000000
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OAHIroz

1

Function

Square root

Sine

Co-sine

Tangent

Secant

Co-secant
Co-tangent

Arc sine

Arc co-sine

Arc tangent
Natural logarithm
Decimal logarithm

Hyperbolic sine

g4
2

Hyperbolic co-sine

v d
2

Hyperbolic tangent
&-&

de

Random number

Integer random number

Absolute value

Smallest integer

Rounding
Factorial

Sign

NMpokaBopiopEvES CUVAPTHOEIC

Luvdpton

Tetpaywvikn piCa
Hpitovo

Yuvnpitovo
Egartopévn
Tépvouoa
Yuvtépvouoca
Yuvegarrtopévn

Té6&o nprtévou

Té6&o ouvnprtévou
T6&o eparrtopévng
Nenépeiog doydapiBpog
Aekabikég hoydpiBpog

YrepPoiké npitovo

&4
2

YnepPoliks ouvnpitovo

Ay d

7

Yrepfolikn earrtopévn
& d
g d

Tuyaiog ap1Bpég

Iapadeiypara (eAnviké - ayyAixd)

piCa(2)
np(w*o)
ouv(w*t)
ep(5)
ep(2)
otep(a)
op(a)
w&np(0.5)
w&ouv(0.5)
w0&e(0.5)
vemoy(5)
2oy (10)
vniepnp(2)

vnepouv(t)

vnepep(t)

wy(10)

sqrt(2)
sin(w*t)
cos(w*t)
tan(5)
sec(2)
cosec(a)
cotan(a)
arcsin(0.5)
arccos(0.5)
arctan(0.5)
In(5)
log(10)
sinh(t)

cosh(t)

tanh(¢)

rnd(10)

[Tapdyer évav tuyaio apiBpéd peta&y 0 xai 10.

Tuyaiog aképaiog apiBpdg

aktoy(10)

irnd(10)

[Tapdayer évav tuyaio axépato peta&i 1 kai 10.

Anélutn upi anéAiuto(-5) abs(-5)
Axépaiog ax(5.3) int(5.3)
To anotéleopa eivar 5.
Ytpoyyulonoinon otpoyy(a) round(a)
[Tapayovukd napayovuké(5) fact(5)
[Tpéonpo npoo(a) sign(a)
Av a < 0, téte mpoo(a) = - 1. Av a > 0, tote npoo(a) = 1.

Av a = 0, téte mpoo(a) = 0.
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OAHIoz

2

2UVONRKeQ

Ilapdderypa

av (t<10) t61e (a=0.5)
if (t<10) then (a=0.5)

av (10) t61e (a=0.5)
if (10) then (a=0.5)

av (t<>10) té1e (a=0.2)
if (t<>10) then (a=0.2)

av (t==1) t61e (a=0.5)
if (t==1) then (a=0.5)

av (>=1) t61e (a=0.2)
if (=1) then (a=0.2)

av (t<=1) téte (a=0.2)
if (r<=1) then (a=0.2)

av (1) ka1 (r<5)) té1e (a=0.2)
if (1) and (r<5)) then (a=0.2)

av (1) A (1<5)) téte (a=0.2)
if (1) or (r<5)) then (a=0.2)

’ 1
av (switch==0) téte (lambda=wavelength x §1- # ) kat (b=5)

av (switch==1) téte (lambda=wavelength) ka1 (b=10)

1
if (switch==0) then (lambda=wavelength % J1_ # ) and (b=5)

Ieprypagii

Edv n petafAnti ¢ efvar pikpdrepn ané 10, téte n perafinti a
efvar 0.5. Eav Sev undpyer kapia G\hn 6ndwon edéyyou, n peta-
PAnta a Ba eivair navra 0.5.

Edv n petaPhntai t efvar peyaddtepn ané 10, téte n petafinti a
efvai 0.5.

Edv n petafhnti ¢ efvar S1dgpopn tou 10, téte n peraPhnui a
efvar 0.2.

Orav 1o tefvar 1, 1o a efvai 0.5.

Edv n petaPhnti ¢ efvar peyadltepn A fon pe 1, téte n petaBin-
™ a eivar 0.2.

Edv n petaPAnti ¢ efvar pikpdrepn A fon pe 1, téte n perafinti
a efvar 0.2. Eav Sev undpyer kapia dAn 6idwon ehéyyou, n
petaPfAnti a Oa eivar ndvra 0.2.

Edv n petaBhnti ¢ efvar peyaltepn and 1 kar n petaBhnti r
efvar pukpStepn and 5, téte n perafinti a eivar 0.2.

Edv n petaBhnti ¢ efvar peyadttepn and 1 i n petafAnta reivar
pikpStepn and 5, tote n perafAnti a efvar 0.2.

Edav n petafAnta switch 10o06tat
pe 0, t61e 1o lambda 100Gtar pe
... ka1 to b efvai 5.

Av n petaPAnti switch 10o0tar pe
1, téte 1o lambda 10oGtai pe 1o
wavelength xai to b eivar 10.

if (switch==1) then (lambda=wavelength) and (b=10)

av (y<0) téte (a=stop(t))
if (y<0) then (a=stop(1))

av (==5) téte (a=pause(r))

if (t==5) then (a=pause(r))

av (==5) téte (a=pause2(10))
if (t==5) then (a=pause2(10))

Yrapatd wmy ektédeon tou poviédou 6tav to y<0 kat oto a kata-
Yopeftal n tpéyovoa tipn tovu t.

Alaxérter v ektéheon Tou poviéhou dtav =5 Kal oto a Kata-
xopeital n tpéyouvoa upn tou t. [1a va ouveyiotel n ektédeon,
natiote 1o koupn{ nagong oto napdBupo Eleyyoc.

Alaxérrter v ektéheon Tou poviéhou dtav =5 Kal oto a Kata-
xwpeitar n upi 10. H Aertoupyia tou poviéhou avactédetal yia
10 povddeg ypdvou (nepinou 10 Séxkata tou Seutepodémtou).
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1016TNTEG AVTIKEINEVOU OWMATIOIO |

I'ia va kaBopioete:

Tn petaPfAnui mou edéyyer tv opil{évua
kivnon tou cwpaudiou

Tn petaPfAnui mou edéyyet v katakGpugn
kivnon tou cwpaudiou

Tnv kApaka g opifévuag A g katakdpu-
¢ng kivnong tou cwpaudiou otnv 0Bévn

Tn petaPfinui mou edéyyer tv opi({évua

Béon tng apynig wv a§évav tou cwpaudiou

Tn petaPfAntui mou edéyyet v katakGpugn
Béon tng apynig v a§évav tou cwpaudiou

Tov tino tou avuxeipévou nou Ba npoobé-
oete (e1kéva A avukeipevo)

Kdvre 1o €éiig:

EmdéEte tn oto miaioto AMotag Opilévuog.

EméEte tn oto mhaioto Aotag Kataképugog,

Adote pia upn oto katdAndo miaiolo keipévou Khipa-

Ka.

Kdvte khik oto miaiolo edéyyou Apyii.
Yto mhaioto Apyn, emAé€te tnv katdAhnkn petaPinti
oto mhaioio Aotag Opi(6vuoc,.

Kdvte khik oto miaiolo edéyyou Apyii.
Yto mhaioto Apyn, emAé€te tnv katdAhnkn petaPinti

oto mhaioio Aotag Kataképugog.

Edv npékertar yia eixdva, kdvte kAik oto xoupni Eikéva
Kal petd ypayte A avalntiote to 6vopa tou apyeiou
nou Ba eicaydyete. (To Modellus avayvawpiCer eik6veg
tinou BMP ka1 GIF).

Edv npéketar yia avukeipevo, kdvte khik oto xkoupmni Avu-
kefpevo kat petd emdéEte tov wno avukelpévou and 1o
avabubpevo pevol. Metd emhé€te éva ypodpa yia to
owpatidio and to avadudpevo pevou Avukeipevo (ypdpa).

Loparidio
OPIZONTIOZ KATAKOPYOOX 'Ouguu: AvTikeipevo # 35
~XopoKTNPIOTIKG
¥ Ovopao
™ T
¥ fAitovas
rKdipokes I Tpoxid:
1 Pixel = |:| 1 Pixel = I:I T~ 'lxun
Avd Biiuara
rr Apxi

MeT. | [AToves] j|

Mer. [[‘ﬂﬁauss] ;”

lowos ]

r Tunos
C Eixdva | | ﬂuu;ﬁman...l
@ Autikeipevo | Soporidio | (]
0K l ' ‘Akupo | ' Oiaypogn | 'ﬂneﬁsuﬂépmunl
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4 1016TNTEG AVTIKEINEVOU cwpHaTiolo Il

I'ia va kabopioete: Kdvte 1o €iig:

To évopa tou avukerpévou owpatidio  Tia va add&ete to mpoemeypévo dvopa nou Siver to Modellus
oto owpatidio, ypdyte éva véo dvopa oto miaiolo kelpévou
Ovopa.
Eivai ypAotpo va Sivete ota avuxeipeva katdAhnda ovépata,
181aftepa drav Bédete va ouvdéoete kdnola avukeipeva.

Tig eukéteg v ovopdtwv Evald&te v emdoyn oto miaioto edéyyou Ovopa yia va
gpavioste N va anokpUpete eUKETEG, ONwG efval Ta ovopata
v petaPAntov.

Tig eukéteg TV TPV Evahd&te v emdoyn oto mhaioio edéyyou Tipn yia va epga-
vioete A va anokpUete €UKETEG, OnwG efval o1 TIpég 0ToUg

G&oveg Tou ououiparog avagpopdg piag prdag.

Tov 4Sova Evahd&te v emdoyn oto mhaioio edéyyou Aovag yia va
epavioete 11 va anokpUyete toug d&oveg tou avukelpévou.

Tnv tpoyid Evald&te v emdoyn oto miaioto edéyyou Tpoyid yia va
epavioete A va anokpUete v TpoyId TOU aviKeIPEVouU.

Ta fyvn, dote 1o Modellus va eppavi-  Kdvte xAik oto mhaioio edéyyou Tyvn.

Ce1 ta fyvn v Kapé 1V eIKOVOV O€ I'pdyre tov ap1Bpd wv Pnpdrwv oto mhaioio keipévou. Ta
S1dotnpa nmou kaBopiCete eoeig fyvn oyetiCovtai pe 1o Pripa ypévou nou éyer kaBopiotel oto

napdBupo Siaddyou Ennoyég tou napaBipou Edeyyog. Kdbe
kapé eikdévag ota fyvn efivar 1006Gvapo pe éva Pripa ypévou.
Av 1o Bripa xpdvou, yia napddery-

Foparisio
pa, éye1 oprotef va efvar 0.1 xar
OPIZONTIOX KATAKOPY®DOX 'Ououu: AuTikeipsvo # 35 8081/ o 1/08 81, 0 avd 10 ﬁﬁ ata
e \ - G opioete iyv. , : B ,'[ S
rABERKTRO T 10 Modellus Ba Sefyver pia eikéva
v
u g 10 Seutepblerto.
¥ T
¥ 'Atovas
Kdipokes I Tpoxud:
Avd Bruoro
= i ]
Mer. |[AToves] j MeT. [[AToves] Ll
e ) —
r Tanos
© Elkdva | | ﬂuut;ﬁman...l
& AuTIKEipEvo |Zmuuri8m jl |-L“
I OK l [ Axkupo | ( ODioypo@il | 'ﬂneﬁsuﬂém;wnl
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1016TNTEQ d1avuouarog |

I'ia va kaBopioete:

Tn peraPfAnui mou edéyyet to péyeBog tng opi(6-
Vag ouvIoTdHoag Tou S1aviopatog

Tn petaPfAnui mou edéyyet to péyeBog tng kata-
KOPUPNG OUVIoT®OOAG Tou Sraviopatog

Tnv kMpaka e opifévuag kai tng KATAKGPuU-
(NG OUVIOTHOAG Tou Slaviopartog

Tn petaPfAnui mou edéyyer t Béon g apyiig
v afévwv tou Siaviopatog otov opilévtio
déova

Tn petaPfAnui mou edéyyer t Béon g apyiig
v a§évwv tou Siavioparog otov KatakGpu@o

déova

To ypdpa

To ndyog tou Sraviopatog

To évopa tou Siaviopatog

AlGvuopa

Kdvte 1o €éiig:

Emé&te v oto mhaioio Aotag Opilévuoc.
Emé&te v oto mhaioio Motag Kataképugoc.
Adote pia uph oto katdAndo miaiolo Keipévou
KAfpaxec,.

Zto mhaioto Apyti, emAéEte tnv katdAhnkn peta-

BAnti oto miaioto Alotag Opilévuog,.

Yto mhaioto Apyri, emAéEte tnv katdAhnkn peta-
BAnti oto mhaioto Alotag Katakdpugog,.

Emére éva ypopa yia to Sidvuopa and to ava-
dudpevo pevou Xpopa.

Emé&te nayog ané to avadudpevo pevod Ildyoc.
[a va aA\d&ete 1o npoemdeypévo Gvopa nou Sivel

10 Modellus oto S1dvuopa, ypdyrte éva véo dvopa
oto mhaioio ketpévou Ovopa.

OPIZONTIOZ

KATAKOPY®OZ

‘Ovopo: |ﬂ||iuuci|.|ut #37

| Kalé eivai va Sivete ota Siaviopata

— XOPOKTNPIO TIKG
vV Ouopa
¥ T
¥ Atovas
v Béos
[~ 'Ixun

kat@Anla ovépara, 161aitepa drav Béde-
e va ouvbéoete Kdmola avukeipeva.

@ TuvioTopsun

MeT. [[AToves] _ﬂ

~ Kdipokes Avud PrApaTo
1Pixel=[1_ ]| 1Pixel= i 5
rYyn
~ Apxi C JunoTioes

Mioypopn | .ﬁneﬁsuﬂépﬁmnl

Mdxos:

Akupo
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1016TnTEG d1avuouarog i

I'ia va kabopioete: Kdvre 1o €éiig:

Tig eukéteg v ovopdtwv Eva\Ad&te v emdoyn oto miaioto edéyyou Ovopa
yla va eppavioete 11 va anokpUpete eUKETES, OIWG
efval ta ovépata v ouvicTwody Tou Siaviopatog,

Tig eukéteg TV TPV EvaAAd&te v emdoyni oto miaioto eréyyou Tipn
yla va epgpavioete 11 va anokpUpete eUKETES, OIWG
efval o1 tpég twv petafAntdv mou eréyyouv to S1d-
vuopa.

Tov 4Sova EvaAld&te v emdoyni oto miaioto edéyyou ASovag
yla va gpgavioete 1 va anokplyete toug d§oveg
tou Sravioparog,

To &1dvuopa va éyer Bédog Emé&te 1o yapaknpiouxé Béhog.

Ta fyvn, dote 1o Modellus va eppaviCer ta fyvn  Kdvrte khik oto mhaioio edéyyou Tyvn.

TV Kapé TV elkévav ot didotnpa mou kaBopi-  Ipdyrte tov apiBpé v Pnpdrwv oto mhaiolo kerpé-
Cete eoeig vou. Ta fyvn oyetiCovrar pe to Pripa ypdvou mou

éyer kabopiotel oto mapdBupo Siaddyou Emhoyég
tou napaBipou Edeyyog. KdBe kapé eixdvag ota
fyvn efvar 1006Uvapo pe éva Pripa ypévou. Av to
Bripa xpévou, yia napdderypa, éyet opiotel va eivai
0.1 ka1 eoeig opioete fyvn avd 10 Pripata, o
Modellus Ba Sefyver pia eixdva to SeutepdAerro.

Tnv avanapdotaon tou diavioparog Emé&te o koupni Xuviotdoeg yia va avanapaoti-
oete 10 S1dvuopa and TG OUVIOTDOES TOoU.

AlGvuo pa
OPIZONTIOXZ KATAKOPY DO ‘Ovopo: ||‘_'|||iuu|]|_||] # 37 |
0 [oroBepg 1 ~ XOpOKTNPIOTIKG

¥ Quopa
u u ¥ Tipiy
¥ Atovos
¥ Béfos
7 'Ixun
r Kfipokes Avg BAnoTo
1 Pixel = [1 1 Pixel = 1
- Apxi O ZuvioTdoes
MeT. [AToves] Ll MeT. [[AToves] Ll @ ZuunioTapsun

Xpdpo:

Mdxos:

El
I OK I Akupo [ Qioypoein | ( Anedevlépmon |
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10160TNTEQ O€EIKTN OTAOUNG

I'ia va kaBopioete:

Tn petaPfAnui mou edéyyet v kivnon oto Oei-
ktn otdfpng

Ta ypopata tou Seiktn otdBpng dtav eivar mhi-
png xar étav eival Kevog

Tov npooavatohiopd

T1g eukéteg v ovopdtwv

Tig eukéteg v UpodV

Tig upég nou nepiopiCouv 1o eGpog tng kivnong
ané 1 éva 4kpo g o do

Mia upn evidg v kaBopiopévav opiov, n
onofa npoodiopiCer 1o mood petaPoriig tou Sei-
ktn otdBpng

Kdvte 1o €éiig:

Emé&te v oto mhaioio Aotag MetafAnta.

Emére éva ypopa and to katdihndo avabudpevo
pevodu.

Ené&re Kataxépugog i Opilévuoc.

EvaAld&te v emdoyn oto mhaioio edéyyou Ovopa
yla va gpgpavioete A va anokpUpete Ta ovopata twv
petaBintav kar ug eukéteg EAdyioto kar Méyioro.

EvaXAd&te tv emdoyn oto maioio edéyyou Tipn
yla va epgavioete 11 va anoxpUypete TG UPEG ITOU
éyouv kataywpnBel oug petafAntég kai tig eukéTeg
EAdyioto ka1 Méyioto.

Ipdyre pia upni oto katdhindo mhaioio keipévou
Opia. (O1 npoemdeypéveg upég efvar 0 yra EAdyi-
oto kat 1 yia Méyioro).

I'pdyrte pia upni oto mhajoro kerpévou Bripa.

[a va au€avovtai o1 upéc, napadeiyparog ydprv,
katd 1, opiote wg upn oto Bipa to 1. Ia va avéd-
vovtat katd 2, opiote 1o 2. [1a va avagépovrat ot
evO1dpeoeg upéc, opiote 1o 0.

AeikTng o1d0UNg
MeTaBinTi ~Mpooovoroliopds
- = Korokdpugos
u ' OmtéuTios
~ XpopoTo
MARpes: ‘
M Ovopo ¥ Thpiy Keva:
~Opio

EddxioTo: D
MéyioTo: I:l
Biwo: 0]

Akupo | .

Oiaypooi
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Eyxelpidlo xpriong Modellus é€kdoon 2.5

OAHIoz

8

1016TNTEC AVAAOYIKOU HETPNTA

I'ia va kabopioete:

Tn perafAnui mou ehéyyer mv kivn-
on tou Seiktn oto perpnti

Ta ypdpata tou Seiktn kar tou
povtou

To eAdyoto ka1 1o péyioto dpio yia
v mhiipn neproyn

Mia upni mou eMéyyet v kivnon
tou Geiktn evidg tv kaboplopévav
opiwv

T1g eukéteg v ovopdtwv

Tig eukéteg v UpodV

Tov tmo tou petpnti

Kdvte 1o €éiig:

EndéEte t oto mhaioto Motag Metafinui.

Emé€re éva ypopa and to katddhndo avadudpevo
pevou.

I'pdyrte pia upn oto katdAhndo mhaioio Keipévou.

O1 npoemdeypéveg upég yia to Hpukokho eivar 0 kar 1,
yia to PoAér efvar 0 xai 60 kai yia 1o Twvidpetpo efvai 0
kat 360, edv o1 ywvieg petprovvtal oe poipeg, 11 0 kat
6.28, eav o1 yovieg petplodvral oe aktivia.

Ipdyre pia upi oto mhaioio keipévou Bripa.

I'a va av§avovrar o1 upéc, napadefypatog ydprv, katd 1,
opiote wg upn oto Bripa to 1. a va av€dvovrar katd 2,
opiote 1o 2. [1a va avagépovrtal o1 evoidpeoeg upéc, opi-
ote 10 0.

EvadAd&te v endoyni oto mhaioio edéyyou Ovopa yia
va ep@avioete 11 va anokpUete T ovOHATA TV HETA-
PAntdv kat ug eukéteg EAdyioto kar Méyioro.

EvaXAd&te v emdoyn oto mhaioio edéyyou Tipa yia va
epavioete A va anokpUWete UG TG IIOU £X0UV KaTa-
xopnbei oug petaPhntég kar ug eukéteg Ehdyioto kat
Méyioto.

Emé&te HpikokAio, PoAér 11 Twviépetpo.

AvaAoyikog HETPNTIS
MeTofanTi Mopor
s | & Hpikdkio
X
u " Poildr

C TwwdpeTpo

~ XpdpoTo
OsikTns:

V'Ovopa:. M Tipf
~Opio

Eddxigro: E’
MéyioTo: D
Brjpo: D

0K I Akupo Dioypopn

Mavro:
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9

1016TNTEG Ypa®idaCQ

I'ia va kaBopioete:

Tn peraPfAnui mou edéyyet v opi-
Cévua kivnon tng ypagpidag

Tn perafAnui mou ehéyyer v
katak6pu@n kivnon g ypagidag

Tnv opiCévua 11 kataxdpugn Khi-
paka

Ta ypopata yia ta onpeia 1 ug
YPappes

To ndyog v onpeiwv A tv
/.
YPAppoV

T1g eukéteg v ovopdtwv

Tig eukéteg TV UpodV

Kadvre 1o €éiig:

EnéEte t oto miaioto AMotag Opilévuog.

Ené&te t oto mhaioto Aotag Kataképugog,.

Adote pia upi oto katdAndo miaioto keipévou Khipaka.

EméEre ypdpa and to avabudpevo pevod Xpopa.

Emé&te ndyog ané to avadudpevo pevou Idyoc.

EvadAd&te v emdoyi oto mhaioio edéyyou Ovopa yia va epgavi-

OETE 1 VA AoKkpUYeETe Ta OVOpata TV petafAntav.

EvadAd&te v emdoyi oto mhaioio edéyyou Tipn yia va epgpavioete
1i va anokpUyete ug upég nou éyouv kataywpnel oug perafAntéc,

Tov dSova EvadAd&te v enmdoyi oto mhaioto edéyyou Aovag yia va epgpavi-
oete 11 va anokpUyete toug GEoveg tng ypagidag.
To pohitfr EvadAd&te v enmdoyn oto mhaioio edéyyou MoAdPr yia va epgpavi-
oete i va anmokpUyete 10 poAUPL
Tig ypappég npoPoing EvadAd&te v enmdoyi oto mhaioto edéyyou Ipappéc mpoPoliig yia
va gpgavioete 11 va anoxkpUyete ug ypappég npoPoliic.
Ta onpeia EnidéEre Snpieia yia va ogebid-
OPIZONTIOS KATAKOPYOOS - KopokTnpioTIKG oete onpeia avtl yia ypappn.
Tn ypappi 7 Ouopa
X X n /2 Z 2
i i H T Emdé&te Tpappii yia va oyebid-
e YIEONGE oete ypappi avd yia onpefa.
¥ Modlip1
¥ Mpoppés npoPodils
- Kilipokes C Inpeia
1Pixel=[1__ ||[1pPixet=[___ ||| @rpow
wocpo: | I ~ |
Méxos: 1 j
0K I ‘Akupo | ( Dioypogri |
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1010TNTEC YNPIAKOU HETPNTA

I'ia va kabopioete:

Tnv upd wg petaPintic mou Béete va epgavi-
re
otel

Tig petaPAntég mou edéyyouv t Béon tng apyiig
TOU Pn@1akoy PeTpnTi

Tnv kAMpaka g xkatakdpugng A g opilévuag
kivnong tou wneglakoy petpnti oy 086vn

To ypodpa tou keipévou (ahgpapiBuntkd)

Tn ypappatooeipd tou ketpévou (aApapiBpnuks)

T1g eukéteg v ovopdtwv

Ynolakog PETPNTIC
MetoBinTh OPIZONTIOX KATAKOPY®OX
Apxi
MeT. ([afoves] ||| Mer. |[Afoves] |~
- Klipokes
1Pxet=[1 J[1Pxer=1 ]
¥ Ouopo

Xpopo: | I ll I'puuuu'roasnpd...l
i Oloypopn |'Hneﬁeuﬂépmsm|

Akupo | (

Kdvre 1o €éiig:

Ené&te m petaPhnti oto miaiolo AMotag Meta-
BAntui.

Emé&te g katddhnkeg petafAntég ota miaioia
Aotag Apyi.

Ipdyre pia upni oto katdiindo mhaioio keipévou
KAfpaxa. O ouvtedeotiig khipakag 8a npéner va
taip1dCer otnv kAipaka nou éyer kaBopiotel yia
petaPhnti mou eAéyyer t Béon g apyic.

Emé&te ypdpa and to avadudpevo pevou Xpdpa.

Kavte xhik oto koupni Ipappatooceipd yia va avoi-
&ete 1o mapdBupo S1addyou Ipappatooepd, émou
propeite va opioete t ypappatooelpd, o OTuA Kai
10 péyebog tou kerpévou.

Eva\Ad&te v endoyn oto miaioto edéyyou Ovopa
yla va epgavioete A va anokpUpete Ta ovopata twv
petaPAntadv.
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1 1 I316TNTES E1I0AYWYRAC €IKOvag |

I616tnteg mou ennpedovrar andé  peraPoli
H 1816mta MetaPoi nou emdéyete ennpedCer opiopéveg, adhd oy1 6deg ug 1816tnteg nou pnopeite va
kaBopioete. Xroug tpeig nivakeg mou akoloubovv, epgaviCovrar o1 1616tnteg mou ennpedCer n MetaPolii.

H MetaPolii Béong, n omoia eivar mpoemdeypévn, ennpedCer tyv kivnon tng eikdvag oto napdBupo
ITapouoiaon. To péyeBog tng erxdvag napapéver d10.

I'ia va kaBopioete: Kdvte 1o €éiig:

Tn perafAntui mou ehéyyer v opiCévua kivnon  Emdé&te mv oto miaioto Aiotag Opilévuoc.
g e1kdvag

Tn petaPfAnui mou edéyyet v katakGpugn EméEte v oto mhaioto AMotag Kataképugoc.
kivnon tng e1Kk6vag

Tnv kAMpaxa g opi{évuag A katakdpupng Ipdypre pra upn oto katdhindo miaiolo keipévou
kivnong tng eikdvag oy 086vn KAfpaxa.

Tn petaPfinti mou edéyyet tv opilévua Béon Yto mhaioto Apyti, emAéEte tnv katdAhnkn peta-

g apyig v a&dvav tng eikdvag BAnti oto mhaioto Alotag Opilévuog.
Tn petaPfAntui mou edéyyel v katakGpugn Yto mhaioto Apyri, emAéEte tnv katdAhnkn peta-
Béon tng apynig tv a§évav g eixdvag BAnti oto mhaioto Alotag Kataképugog,.
Eioaywyn eIkévag
OPIZONTIOS KATAKOPY®OE Quopo: [Aumikeiuevo # 47 |
0 foToBeps]
 X0pPOKTNPIOTIKG
" 'Ovopo:
u u
¥ T
~Kiipokes

 Addayn
+ Béans
o € peyéBous ané KaTe aploTEPd

Mer. |[AToues] LI Met. |[Afoves] j " peyéBous and To kEvrpo

"EIKﬂUU ond opxeio

| AvafQTnon... |

0K | | fikupo l Nioypopni |
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1016TNTEQ €10aYWYAQ €IK6vag Il

H MetaPoAn peyéboug and kdww apiotepd ernpedCer tov tpdémo pe tov onofo to Modellus npooappé-
Ce1 oe xApaka o péyeBog tng exévag oto napdbupo Iapouvsiaon. Xnv nepimwon aut, n eikdva
peyad@verl mpog ta é§w, and mv kdtw apiotepi ywvia tou miaioiou mou v mepikefel.

I'ia va kaBopioete:

Tn perafAnui mou ehéyyer to opiCévuo péyeBog
g e1kdvag

Tn petaPfAnti mou eAéyyet to katakGpu@o péye-
Bog g eikévag

Tn petafAnui mou ehéyyer v opilévua Béon
g apyig v a&évav tng eikdvag

Tn petaPfAnui mou edéyyel tv katakGpugn
Béon g apyiig v a&évmv g eikdvag

Eigaywyi eIkévac

Kdvre 1o €iig:

EmAé&te v oto mhaioio Aotag Opilévuoc.

EméEte v oto mhaiolo Aotag Kataképugog.

Yto mhaioto Apyni, emAé&te tv katdAAnin peta-
BAnti oto maioio AMotag Opilévuog,.

Yto mhaioto Apyni, emAé&te tv katdAAnin peta-
BAnti oto miaioio AMotag Kataképugog,.

KATAKOPY®OX

OFIZONTIOZ

QOvopa: lﬂunkefusuo B ar |

[~ 'Ovopa
¥ Tipi

~ XOPOKTNPIOTIKG

~Kiigokes

1 Pixel =

! rAfdoyq
1 Pixel =
D * Béons

~ Apxr

Mer. |[AToves] j

' peyéBous ond kdTw oploTEPD

" peyéBous and To kéuTpo

AuvatiTnon... |

"EIKﬁUII ono opxeio

Akupo

Oioypogr |
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1 3 1610TNTES E10aywyn¢ sikovag I

H MetaPoAn peyéboug and to kévepo ennpedCer kar auth tov tpémo pe tov onoio o Modellus npooap-
p6Cer oe khpaka to péyeBog g eikévag oto napdBupo Ilapovoiaon. v nepimwon avi, n ekéva
peyaddver pog ta éw, and to Kévipo Ing,.

I'a va kaBopioere: Kdvre 1o €iig:

Tn perafAnui mou ehéyyet to opilévuo péyeBog EmAé&te v oto mhaioio Aotag Opilévuog.
g e1xdvag

Tn petaPfAnui mou eMéyyel to katakGpu@o péye- EméEte v oto mhaiolo Aotag Kataképugog.
Bog tng eikdvag

Tn perafAnui mou ehéyyer tv opilévua Béon Yo mhaioto Apyri, emAé&te tv katdAAnin
g apyig v a&évav tng eikdvag petafAntui oto mhaioio Aotag Opiléviog.
Tn perafAnui mou ehéyyer v KatakGpugn Yo mhaioto Apyri, emAé&te tv katdAAnin
Béon g apyiig v a&évav g eikdvag petafAnti oto mhaioio Alotag Kataképugoc.
Eioaywyr eIkévac
OPIZONTIOZ KATAKOPY®O0E Ovous: [Avikeinevo # 47 |
0 foTabepd]
~ ROPOKTNPIOTIKG
[~ Ovopa
u u
I Tipn
~KAipokes

L L r Addoyn
1 Pixel = D 1 Pixel = D @ Béons

" peyéBous and kaTm apioTepd

~Apxi
Mer. |[AToues] ll MeT. |[Afovss] j ' peyélious oné To kéuTpo

| AvoliTnon... |

OK | | Akupo [ Oioypogi |

"EIKﬁUII oné opxeio

81



Eyxelpidlo xpriong Modellus é€kdoon 2.5
OAHIroz

14

1016TNTEQ €10aYWYRQ €IK6vag |V

I6161nteg mou Sev ennpedloviar andé w petafolri

I'ia va kaBopioete:

Tnv e1xdéva

To 6vopa tng eikdvag

Tig eukéteg v ovopdtwv

Tig eukéteg v UpodV

Eioaywyr eIkévag

Kdvre 1o €éiig:

Ipdyrte 1t avalntriote o évopa tou apyeiou g

rq v 2
eik6vag nou Ba eioaydyete. To Modellus eioaydyer
v e1kéva kard anéhutn avagopd. Av yiver onola-
Srimote addayn o S1adpopnt mou kaBopiCete dtav
e1odyete v eikdva, Ba katapynBei n oUveon pe to
avagepdyevo apyeio.

Av Bédete va adddete to npoeneypévo dvopa mou
Siver to Modellus otnv eixéva, ypdyre éva véo,
kat@Anlo évopa oto mhaioto kerpévou Ovopa.

EvaAAd&re v emdoyn oto miaioio edéyyou Ovopa
yla va epgavioete 11 va anokpUpete eUKETES, OIWG
efval ta ovépara wv petafAntov.

EvaXAd&te v emdoyn oto maioio edéyyou Tipn

yla va epgavioete 11 va anokpUpete eUKETES, OIWG
efval o1 tpég twv petafAntav.

Ouopo: lﬂunxel‘uauu # 47 |

OPIZONTIOZ KATAKOPY®0Z
0 foTofeps)
 XopoKTNPIOTIKG
[~ Ovopa
¥ Tipi
~KAipokes _ Ao
1 Pixel = 1 Pixel = i
] 1| [eotome
~Apxi

Mer. MerT. |[ﬁ§uues] j

' peyéBous and kaTm apioTepd
 peyéBous ané To kKéuTpo

"EIKﬁUII oné opxeio

AvolATnon... |

Oioypo@ii |
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1010TNTEG KEIPNEVOU

I'ia va kaBopioete:

Tn perafAnti mou edéyyer v opilévua Béon
g apyng Tou Kelpévou

Tn peraPfAnui mou edéyyet v katakGpugn
Béon tng apyrig tou kerpévou

Tnv kApaka g katakdpugng 1 opilévuag
kivnong tou keipévou oty o8évn

Kdvte 1o €éiig:

Yto mhaioto Apyri, emAéEte tnv katdAhnkn peta-
BAnti oto mhaioto Alotag Opilévuog,.

Zto mhaioto Apyri, emAéEte tnv katdAhnkn peta-
BAnti oto mhaioto Alotag Katakdpugog,.

I'pdyre pia upni oto katdhindo mhaioio keipévou

KAipaka.
Keipevo:
I poppoToosipa... |
Kpopa: | [N :l
OPIZONTIOZ KATAKOPY®OZ
~ApxR
MeT.  |[AToves] j MeT. |[Afovss] j
- Kipokes
1 pixl - L —
| OK | ‘Akupo | Qioypopn | AnedeuBepmon
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1 6 1016TNTEQ YEWHETPIKOU AVTIKEIMEVOU |

Yo mhaioto I616tnteg yewpetpikod avuxeipévou, akorouBhote ta napakdtw yevikd Papara:

KaBopiote to avukeipevo mou Béhete va npoobéoete, kdvovtag KAk otov katdhinio Tumo.

* Edv Béhete va npooBéoete onpeia, emré&te tov apiBpd v onpeiov and to avadudpevo pevod, opi-
ote t Béon toug oto napdBupo Sradéyou Opiopdg onpeiov nou epgaviCetar, kar otn ouvéyela kavte

khik oto koupni OK.

v 2 2 2 v 7 2 z 2 7 2
* Edv Béhete va npooBéoete évav kikdo, opiote to kévrpo tou kat akdpa éva onpeio oto napdBupo
S1ad6you Kixhog nou epgaviCeta, kar otn ouvéyela kavte khik oto kouprni OK.

* Edv Béhete va npoobéoete eubiypappa tpiparta, opiote ta onpeia toug oto napdBupo Siardyou Opi-
opég onpeiwv mou epgaviCetal, kar o ouvéyela kdvte KAIK oto koupni OK.

* Edv Béhete va npoobéoete éva moAGywvo, opiote ta onpeia tou oto napdBupo Siaddyou Opiopdg
onpeiwv mou epgaviCetal, kar ot ouvéyela kdvte kKhik oto koupni OK.

* Edv 0éhete va npooBéoete pia ypappn, opiote §Go onpeia avtig tng ypappnig oto napdBupo S1adé-
you Opiopég onpeiwv mou sp(pavi(;stcu, Kal 01N OUVEYEla KAVTE KAIK OTO koupni OK.

TEWPETPIKS QUTIKEIPEVO
- Tonos——— 5 y 7
MNARBos onpeinu: Ovopo: |AuTikeipevo # 50
€ Tufpora  KOpOKTNPIOTIKE————
@ MoAdywuo ¥ Ouopar
. Kpopo:
' Kikdos ¥ Tigi
o ) HX0S!
~ MpoppR MNdxos: ! & Snusioc
¥ Atovas
OPIZONTIOZ KATAKOPY®DOZ )
~KAipakes [T Femopévo
1Pixel=[1___ || 1Pixel=[I___ ||| I Tpoxe
~ Apxi " 'lxun
MeT. |['ﬁ§uues] jl Mer. |[H‘§oues] j] Avd BrivoTa

0K | . Akupo | [ Oioypogi)
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1010TNTEQ YEWHUETPIKOU AVTIKEINEVOU I

I'ia va kaBopioete:

Tov tdno tou avukerpévou

Tov apiBpé v onpeiov

To ypdpa

To ndyog v eublypappov tpnpdtwv nou
“anotedotv” 1o oyfipa

Tnv kApaxa g opifévuag A katakdpupng
kivnong tou avukeipévou otnv o8évn

Tn peraPfAnti mou edéyyer v opilévua Béon
g apynig v afévav Tou avukelpévou
Tn peraPfAnui mou edéyyet v katakGpupn

Béon tng apynig v a§évav tou avukelpévou

To 6vopa tou avukerpévou

Kdvte 1o €éiig:

EméEte oto mhaioto Tomog: Xnpeia, Tpiapara,
[Todbywvo, Kdxhog 1t Tpappn.

EméEre éva apiBpd and to avadubpevo pevou.

Emé&re éva ypopa and 1o avadudpevo pevol
Xpdpa.

Emé&te 1o and to avadubpevo pevou Idyoc.

I'pdyre pia upni oto katdhindo mhaioio keipévou
KAipaka.

Zto mhaioto Apyri, emAéEte tnv katdAhnkn peta-
BAnti oto mhaioto Alotag Opilévuog,.

Zto mhaioto Apyri, emAéEte tnv katdAhnkn peta-
BAnti oto mhaioto Alotag Katakdpugog,.

Av Bédete va adddSete to mpoeneypévo dvopa mou
6iver to Modellus oto avukeipevo, ypayrte éva véo
dvopa oto miaioto keipévou Ovopa. Kadé eivar va
Sivete katd@AnAa ovépata ota avukeipeva, 181aite-
pa 6tav Békete va ouvbéoete kdnola avukeipeva
petay toug,.

TEWHETPIKS AVTIKEIHEVO
~ Tonos— . .
MAiBos onpsinv: Quopa: |AuTiksipevo # 50
C TpdpoTo r RopokTNpIoTIKG
@ MoAdywuo V/'0uopo:
e xpopo: | - 4
" Kikdos ¥ Tipi
o ; ixos:
IMpoppq Mdxos: 1 j ¥ Shusi
¥ 'Atovos
OPIZONTIOZ KATAKOPY®OZ .
—Kdipokes T Femopévo
1Pixel=[1_ |[1Pixel=[1_ ||| MTpoxis
~ApxA 'lxvn
MeT. |[‘ﬂ§nuss] jl MeT. |[‘ﬁ§oues] j] Avd Briporo

OK | Akupo |

Qioypogi
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18

I'ia va kabopioete: Kdvte 1o €iig:

Tig eukéteg v ovopdtwv Evahd&te v endoyn oto miaioio edéyyou Ovopa yia
va gpgavioete 11 va anokpUpete ta ovopata tv peta-

BAntav.

EvalAd&te v emdoyn oto miaioto edéyyou Tipa yia va
epavioete 1 va anmokpUyete TG UpéG TV petaBAntov.

Tig eukéteg v UpodV

Tov 4Sova Evald&te v endoyn oto miaioto edéyyou ASovag yia
va epgavioete A va anokpupete toug 4§oveg tou avu-

KEIPEVOU.

EméEre 1o yapaktnpiouxd Tepiopévo. To Tepiopévo
efvar emoyn yia ta nohdywva kat toug kikdoug. Otav,

To yepiopévo moAGywvo 11 KGKAO

Spwg npoobétete onpeia, tpApata kat ypappés, to lepi-
opévo efvar mpoemheypévo.
Tnv tpoyid EvadAd&te v emdoyn oto miaioio edéyyou Tpoyid yia
va gpgavioete 1 va anokpUpete TNy tpoyid T0U aviKel-
pévou

Kavte khik oto mhaioto ehéyyou Tyvn.

I'pdyre tov ap1Bpd wv Pnpdrwv oto mhaioio keipévou.
Ta fyvn oyetiCovrai pe 1o Pripa xpévou nou éyer kaBopi-
otel oto napdBupo Siaddyou Ennloyég tou napaBipou
‘Edeyyog. Kdbe xapé eixévag ota fyvn efvai 1005Gvapo
pe éva Prpa ypévou. Av to Pripa xpévou, yia napdSery-
pa, éye1 oprotef va eivar 0.1 xai eoeig opioete fyvn avd
10 Bripata, to Modellus Ba Sefyver pia eixéva to Seute-

Ta fxvn, dote 1o Modellus va epgpaviCer
1a fyvn v kapé v eIK6VwV oe didotnpa
nou kaBopiCete eoeic

poélerto.
TE@WMETPIKG QVTIKEINEVO
~ Tinos .
MNAfBos onpeinu: Ovopo: |AuTikeipevo # 50
© Tufiuoro - RopoKTNPIoTIKG
@ MoAdywuo . ¥ Ouopo:
 Kikdos Splp -j  Tipi
o ; ixo0s:
Mpoppry Mdxos: 1 j ¥ Snueio
¥ fitovos
OPIZONTIOZ KATAKOPY®OX )
~Kaipakes [ Fegmopsue
1Pixel=[1_ || 1Pixel=[1__ ||| O Tooxe
~Apxn T 'lxun
MeT. |['ﬁ§uuss] jl MeT. |[H§oues] j] Avd Bripora

o]

Aikupo

| Oioypogi
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AEIFMATA

1 YTTOAOYIOHOG EMITAXUVONG

£ Modellus - C:\Program FilesWodellusGr\SAMPLES\Acelera.mdl
Apyeio  Emegepyagic Mepimrwon MopdBupo  BorBsio

rv 3 Napouciaon 1
FE s EE e
7

N
Ji=— ; x=1 i
5 | .
~2 & /
= = Ta J :
183 || EZ y
E 8 / ! %=1.69748
15|z GIS o .
_E
tl=65- 2 u><=tl.?24§5_vl 7777777777777777
x0=37- 93 5
=0.2011 %c ] fp =0.01071
_ £ =510000 fu =0.01093
lel)s B 1| =1.40857 ft =0.02167
if(¢>=11) 2
T0 20 30 40 &0 60 70
if[f>=f]:| Apévog (s)
Apyeio:
C:\Program Files\ModellusGr\Samples\acelera.mdl 7
323
2
183
1.5
140
tI=g572
x0=37
ax=020175
if(#<#7) then [x=x0)
1 2
if(#=>=1]) then |x=x0+ —= cx* [¢-1])
2
if(#>=¢]) then (vx=cx+ (t-#]))
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A1a6Aaon

$¥z Modellus - D:\Program Files\ModellusGritutorial09.mdI
Apyeio Emefepyagia  Mepimiwon MapiSupo  BorBeie

"Eheyxog

t= 1310
a :

radins =100 (] [ —
[[a]x[ule]  [Emnov
51
=
7
abs (x) n =13
yevia_m=arctan yevia_m = 31.57 v 5 =22.32
abs (¥)
sin(ywvia_w) =83 00
ywvia_&=arcsin[——
n
Bx=radius+ sin(ywvia_5)
Bx=37.95
By= -radius+ cos(ywvia_5) x=-51.00
By=-92.51
To poviéAo SIEPHNVEUTNKE!

Korookeun poutédou 81aB8Adpeuns okTivos

n civor o Seikrns SiaBAaons.

MpoonoBioTs vo pETOKIVAOETE To onusio (x.y) npos To SeEid.||
Eivor ndvro owoTd To poutédo; MNoTi;

|

I AVIIVPAQR TWY TIEIEXOREVWY TOU TropaBUpou oTo TTROXEIPO.

Apyeio:
C:\Program Files\ModellusGr\Tutorial\09.mdl

radizes =100
51
H:_
37
abs [x]
v@vie _s=arctan
abs [}’]

sin(yovia )
vwvie d=aresin| ———
#

Brx=radius« sin(yowvia_3)

By = -radius« cos(yowvia_8)
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£z Modellus - C:\Program Files\ModellusGr\SAMPLESWave _lo.mudl
Apyeio E i Mepimmwoon NapdBupo  BoriBe

‘:’El\zvxn C

7T=360 v = 5000 A =130.00 ¥povikd_KkaBuoTépnoms= 0.20
v=028 Xpavikh_xe@uoripnan =0.20

Eadijioro =0.00 MEyioTo = 0.50

WIEEETEEETEIMECETTETTTTTn - avwiees xoua

m Eykdpaoio Kipa

[k ]
]
7
’E t =5050
[o]
=2

¥
i
o

Elnlﬁ

Kévre SITAG KMIK yia ver opigers apyr] a6vawy. Kévre KAk Kal oUpsie yig peyéBuvon.

Apyeio:
C:\Program Files\ModellusGr\Samples\wave_lo.mdl

£U=.4* sin|cs- £]
size= i

1

b=

ADUVIKH KOGOOTEL RN

30U o
A=

2

= povecry KAGLUTEPHAY ) thew (X1 - 4 sin(w- (1 ypovicn casvowepron),

A1 4 ppovisd_rabouoidpnuy ) then (x2=Ax s (e (1- 22 ypovicd_xabooswnon) | )
if[i> 5 xpovicy cavvowenon ) then [x5=d= sinlmr (i-3% ypovicy cabvoepron) ),
A|I> 4 ypovesy _catvopynoy | then (x4 A- sl (1-4- qpuvicy_rasvawepron | | |
WP 50 puvins_saduoicpgon | then (3 9= = sm|w- |29 gpuvins] nabooepnpon ) )
13 G vpoviey ragvoreonay ) then (xo=A- sin(w: (1 6+ qouvied rasvoréonon) )

it[£> 1o ypovia)_kabvorepnoy | then [z As san(w+ (1-7+ xpovikn_rubvotépnan) ),
ka1 oUtw kabeéiic...
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4 2ZXETIKIOTIKA petatomon Doppler

£4 Modellus - C:\Program Files\ModellusGr\SAMPLES\Dopler.mdl
Apyeio ETegepyooiac  Mepimrwon  MopdBupo  BorBeie

Mapouoiaon 1

imiwan # & |f/—'7‘"f"' ”w"u "-ﬁ "-&-l

EiEHEDDEREE

NAI
ZXETKIOTIKG
Ppaveysvo
(V4]

Méviono =1000  Advancing Physics
Simon Carson

Apyeio:

C:\Program Files\ModellusGr\Samples\dopler.mdl pe=v- 2
rO=t
c0=10

wivmc=\;’[ (rircocs- appi) *+ (iircocy - agiy) )

1

i)

if(Sraxcdmrno==10) then |lembde=uiroc_rxdparocr

if(Sraxcémrnc==1) then ({ombda=uhroc_rduaroc)
cl=lambda- v

if(¢< L bder) then (ri=cl)

if(t>=Llambde) then (11 =cl + (t-lambde))

c2=7 lambdav

if(#< 2 lambde) then (r2=c2)

if(t>=2 lambde ) then (r2=c2+ (¢-2- lambde )
c3=73 lambda-v

if(#< 3+ lembder) then (r3=c3)

if (=73 lambde ) then (r3=c3+ (t-3- lambde))
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5 EAc06epn TTOON

£%2 Modellus - C:\Program Files\ModellusGr\SAMPLES\Fall1.mdl
Apyeio  Emetepyaaiu Mepfmiwon MupdBupo  BoriBei

(=[] [ ] e [ ]| repmaen = 22 E3 2 2 P
0.30 J
= % é -.-..0000
& & L
D Y
y—d S O [
2 U L
(8 q
0.80
0_80=\[l2- —l U {
9.3
(% ]
040 ; D 10_80 = 0.404061
tlemdvac=— xA = 0002292
. 11 U C
3 Tedviee = 0036364
u y=-u‘sssa«i, y=0g68440)
- D
(&
[To poviéAo Bieppnuetne! g | 349&00000 O
Eu queria agradecerte, G
a inteligkncia das coisas
Eu,
EI:]uanlns milhues de hon
a quem tu esclaredizer=m
Apyeio:
C:\Program Files\ModellusGr\Samples\fall1.mdl 0.80
X, ;L = —_——
349
B 0.3 5
y=-——rt

0.40
tlemdvac=—
11
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2UVAPTROEIQ

£z Modellus - C:\Program Files\ModellusGri\SAMPLES\Func_phy.mdl

Apyefo  Emefepyaain  Mepimrwon  MapdSupe  BorBein

¥z Mapougicon 1

g
=]
g
2
o]

EEEEEE

yi=s000 o MEEERR

............

[ —
] e Lo o s

yi1=c+i AT

Mepiiwon # &
y2=A0 Karaképupog —

t=1000
AUfouoa ekBeTIK

yd=1 00 k

t=10.00

vl
y3=A0-|[¥2

AvtioTpopn

BRI §

if(r=0) ¢ [¥2
) v

t=10.00 'TU" e =10.00

Oivouoa exd Amoafevnpivn

------------

ZuMoyn
Habnuankwy
CUVAPTAOEWYV TTOU
arraviwvTal cuxvd
oTIg PUOIKES

—— ETTNIOTAMES Kal TN
OpiZovTiog 00 -5.00 - .
L MnKavik
MNpogoppoyiy
Enidoyés...

Apyeio:
C:\Program Files\ModellusGr\Samples\func_phy.mdl ylza+bet
y2=dA0- 2% 1)
y3mdos gl F 1)
a
if(2=0) then |y4=—
i

if(==0] then (y4=~]

yi=gr r2+..£:-- t+e¢
yo=cx cos(we ¢ +juse0)

(&=t

yi=cra Is cos(wr ¢ +fusel)
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7 Tpoxiakoé

$2 Modellus - C:\Program FilesWModellusGr\SAMPLES\Orbital.mdl
Apyeio. E i [ d BoriBaix

| 2 e = e

if(17==0) then (r=rnd(250)) and |RIs=2+ af"l 5). el ] and [p=inr.{4- %+ e RIs lDZJJ and [Rp]5=4- LT RJSZJ

1 Napoudiaon 1

W
E)
g
E|
&
o]

1 5 1poyIaKRé

;
Rp15=004]

m

B

NI

x|
i

=]

Apyeio:
C:\Program Files\ModellusGr\Samples\orbital.mdl

7

o

2

if(7==0) then (r=rnd(250)) and |R/s=2+ a['l'SJ g and (p=int[4- A r2e RIs2. 102” and [Rp!s=4- ne RIsz]

if(n<p)then (r=r+1) and (@nz=rnd(360) ] and (x=r+ cos[@1g) ) and [y =7+ sin(ang) )

if(7==p) then (=0)
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AvepoC Kal OXETIKA TaXUTNTA

Modellus - C:\Program Files\WModellusGr\SAMPLESWind.mdi
Apyelo Emefepyaoin Mepfmiem  MapdBupo BoriBziw

MovtéAo

vwvia_acpomidvov_wc_mpoc_Boppd=arcsin

_III_IEI_ _ Aieppniia I

v_avépons sin(yavie_avéuny)

v_acporddveon

Mapouoiaan 1

=
i)
E|
£
3
=
o]

[ 2

¥_ugpoTadvou=1461.10

y_ugpoThdvou=1461.10

sty treporAtivou_w mpoag Bopak

[ojm]F] 4]

X_O0Ep0TTAdvou=-339.4

poTadvou=-230.41

Kivriam wibpnom depoTTMivey Kivriam _REpOIAIVOL,_ (T E8ipos = 300.06
WEPOTAGYOU e dvepo NEPOTTAGYOU pE
xuwple dvepa dvepn

Tipler, oeh. 73, TpAEALE ap. 27

Eva agpoTrAdvo merde pe ragdmra 250 kmh wg Tpog Tov akiviyio aépo. Suode
Bopaionvarohiedg dvepog (Snhud amg 45 poipeg avarohixd rau Boppd) pe taydmmia 0 kmih
(@) Npog o SedBuvor Tpéma v kil 1o azpoThdvo dare va Terda Bapa; (8) Mo n
OxETIEH T OTEIe TOU aEpOTTAGYOU W¢ TPOE 10 E5apog;

Aoy (o) Sunied Tou Boppd kord 131 poipeg. (B) 300 ki,

Apyeio:
C:\Program Files\ModellusGr\Samples\wind.mdl

v_avépan sin(yowvia_avéuon)

yawvia_aspondivov_we_swpoc_Boppd=arcsin
U_aspomwAavon

vx_wind=uv_avéuovs cos(ywvia_aveéuov)

vy_wind=ov_avéuovs sin(ywvia_avéuan)

vx_plane= -v_aspowddvov. sin(yowvia_asporidavov_wmc_mpoc_Boppd)
vy_plane=v_asponddvons cos(vevia_aspordivov_we_mpoc_Boppd)
y_aspondavov=vy_plane-t

x_aspomddvov=vx_plane-t

X_avéuov=vx_wind1

y_aveéuov=vy_wind-1i

v_asponddvov_we_mpoc_édapac=u_asporddvavs cos(ywvia_asporlddvov_we_mpac_Boppd) +v_avéuavs cos(45)
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9 Bdpka o€ motapé

14 Modellus - D:\Program Files\WModellusGrisamples\Boat.mdl
Apyeio Ewegepynoic Mepimwon MupdBupo  BoriBan

[ [ e[z

v Pépkag U TroTapou U gUVIGTapEVR
To poviZAo ou1d
—l—.. lval 0
pTropEiTE va aAAGEETE TNV, mcrl;lgulfivo (] e — ]
: e ELTME]
;:ﬁﬂ':r::mq PdapKag i Tou = oy [ ]s] [Emnoyec

Apyeio:
C:\Program Files\ModellusGr\Samples\boat.mdl a _

—=vx_boat+vx_river
dt

—=vy_boat+vy_river
dt

vi=vx_boat+vx_river
vy=vy_boat+vy_river

dx_river
=vx_rivar
at

ay_river
=vy_rivar
at

vy_bodat

if(vx_boat= () then |angie=arctan

vx_boat

vy_boat

if (vx_boat<() then |angle=arctan

- 180]

vx_boat
Ax=-10+ sin(angie)

Ay=10+ cos(angie)
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10

TaAavtwon

$#2 Modellus - C:\Program Files\ModellusGr\SAMPLES\oscila.mdl
Apyeio Emefepyaoin Mepimiwon MapdBupo  BoriBax

fioviino ‘ ‘EAEVXOG x|
20| 2 | I I = = e e
35
E
-~ 0.9
_E | 2inapoucican 1 - - - [oc] [P
g | D FElE=e] (@
A=—rjv % # = 0.004592
2 L i =0.010336
. 281 ” % ﬁ @
: (=] | = -— ,/ ;\ | 4=0.130867
> EG
init=16- 7 xﬁ 1| - BN PP N T=1.459199
ﬁ § @dond = -55.847085
@eon0=-are EI
2l | - 2200 27 00000
x0=122= v 05 1.0 1.5 20 25 30 35
Time (s}
360
x=A" cos|—
p=
Apyeio:
C:\Program Files\ModellusGr\Samples\oscila.mdl 3.5
337
0.9
196
57
A _—n ﬁ
2
281
T: — W ﬁ
2
nit=16+j
init
@donl= _arccos | —
A
x0=122
360
x=A" cos s P pdon0| +x0
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1 1 d0Bivouoa

$¥2 Modellus - C:\Program Files\ModellusGr\SAMPLES\Decay.md|

Apyeio Ewegepyaoia Mepimoon MapdBupo  BofiGem

[moviino
|
‘I'Ieai'rrmcm#EI
Py
E H Tdon ot ouvdpman pe 1o Xpévo [EAcyxos
£ 15! e | ! ! ! 7 1=125.500000 120‘
S i [ ==l
ﬁ A i o 1 oxéan \'I}' v T R unnm
w22 e : xéon I . T T
]l 2
Ee % g s = 0.007353
2] viosasess | N\
: R  =0351308
: —
v s o0 ey %0 00 120 semi =12 669000
Xpdvos s) RC = 15000000
R
i
Apyeio:
C:\Program Files\ModellusGr\Samples\decay.mdl L5
204
120
341
Vo=1412

semi=12.669
In(0.5)

= -
semi

p=p0- o[ F 1)

re=1000- 10176) - 15000
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1 2 Kivnhon Brown

odellus - C:\Program Files\ModellusGr\'SAMPLES Brownian.mdl
ieio  EmeSepyaoia Mepimiwon MapdBupo  BonBa

0

L ) 3 v |

= mponyospeyn* + rnd(10) +rnd(-10)

Y=mponyovpemy + nd(10)+rnd(-10) PXIREC TUVORAKES

r= [x2+y2J | Napouciaon 1

(e EEE=E
dZ:nponyu'ﬂp:\mdQ .3
Kimg tE2
2
M’ ﬂz’
e =870 =870
MeTd ono xpéuoe t = 10, By —
(ovTiypdyTe To NopokaTn § EE \2mdt 71 ’
Excel) = =21 Mﬂ_?, =4 L&f
36.37 53252 5 870 1-6.70
21.24 533.46
24.35 535.34
54.53 530.45
45.93 542.82
20.62 550.81
45.93 560.65
56.65 514.14 [

Apyeio:
C:\Program Files\ModellusGr\Samples\brownian.md]l

2 2
E=rmponyovuemd +\([ [x-mponyovuevnc) “+ [V- rpomyotpemy) J
T=mponyoidpevnT+ rnd[10) +rnd[-10)

Y =ﬂpn'r|'\ro'()!_|_evr])" =+ rndf] U] + rnd[-l 1] J

r= [x2+y21

2 2
2= mponyoduemd? +\H (<2 - mpomyotuev2) "+ (72 - mpomryotuevny2) )
*2= mponyotpevnZ + rnd(10) +rnd(-10)

Y2=mporyotpevny2 + rnd(10) + rnd(-10)

2= [x22+y22J
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1 3 EKKpEHES

2 Modellus - C:\Program Files\ModellusGr\SAMPLES\Osc_vid.mdl
Apyeio EmeSepyuoio Mepimiwon  Napdfupo  BoriBeia

[Movieno

A=34

T=

|t¥# Mapouoiaan 1

;I‘Izpflnmlm #E

15 Kapél s
A = 0.066667

(pou oo TpSKEPD.

Apyeio:
C:\Program Files\ModellusGr\Samples\osc_vid.md]l A=384
=2
A 360
X=-—= cos =1+ 180
2 T
1
Brpua=—
15
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14 Mpapun maAivépoépunong

%2 Modellus - D:\Program Files\WodellusGritutoriali 3.mdl

Apyelo. EmeSepyaatc  Mephmiwon  MNapdéupo  Borieaa

I ] o]
sumi=x] +x2+x3+xd+x5
sumy=yIl+y2+y3+yd+y5
B s napoucican 1
‘ MNepimrwon # &
k
JIE=
523
2
4
()
=2
e EKTEAEOTE TO HoVvTEAD Kal oTh
_ | 5 GUVEXEIN HETAKIVIOTE T
] onpzia. MapatnphoTe g
‘E] aA\dZel n kKhion Kal n Topf pE
— Tov dfova y TG ypappfg
TaNvEpopHnong.

AVIPOQH T10Y TEPIEXOLEVMY TOU TapaBUipou aT0 TPOXEPo.

Apyeio:
C:\Program Files\ModellusGr\Tutorial\13.mdl e
sumy=yIl+y2+y3+yd+ys

sumxy=xte yI +x2=y2 +x32 y3 +xdr y4d+x5 35

5uqu=x12+x22+x32+x42+x52

2 2 2

sumyg=y12+y2 +y3°+yd +y:)‘2

SWMX

xmean=
N

sumy
ymean=

I

N SRy - S1mMA s SUMY
rAion=

N sumxg -sumxz
TouR=ymean - KAion- xmean

D SUmXY - S SUMY
r=

J[N- sumxg-sumx2] - ‘J[N SWUMYG -sumy2]
eixo=120
xe50=70

T SO0=toun+rlion x50
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1 5 H TaxotnTa cival Siavuopa

]
Ax

£ Napougicon 1

H taxomra gival AIANYEZMA!

‘} Tpigte To HovTéEAD
- — Kal CUPETE TNV
= é [N g TIPAGIVR UTTEAG...
[rrson:—|(p —

-

AVIVPUGH TV TEPI

Apyeio:
C:\Program Files\ModellusGr\Samples\velocity.mdl Ax
yr=—
At
Ay
vy =—
At
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dwToypagicg mou cupmepIAapBavovTal 0To EVTUTIO

Led 4

Empéppwon kabnyntév Zévav Iwoodv o a&onoinon Néwv Teyvoloyidv o tdén -
Aiipepo Empopouxd Xepivapio v kabnyntdv Eévav Mmooy wv oyoleimv

nou ouppetefyav oto épyo OSuootag g Evépyelag Odbooeia, 11 kar 12 AekepPpiou 1999 - ABriva

Zed 11
I° I'vpvdoto Xdpouv - MdBnpa pe aStonoinon Néwv Teyvodoyiov oto Epyaotipio g Kowvaviag
g [TAnpogopiag

Xed 15

Empéppwon kabnyntév Zévav Iwoodv oy a&onoinon Néwv Teyvoloyidv o tdén -
Aipepo Empopouxd Xepivapio tv kabnyntov Eévav Mooy wv oyoleimv

nou ouppeteiyav oto épyo OSuootag g Evépyelag Odbooeia, 11 kat 12 AekepPpiou 1999 - ABriva

Led. 35
19" Anpouxé Bélou - MdBnpa pe a§tonoinon Néwv Texvodoyiadv oto Epyacuipio mg Kovwviag
wg [TAnpogopiag

Zed. 61
Tvpvdoro I1dpou - MdOnpa pe a&ronoinon Néwv Teyvohoyidv oto Epyacuipio g Kovwviag
wg [TAnpogopiag

Yel. 67
13° ka1 21° Anpoukd Keparorviov - MaOnpa lewpetpiag oto Epyaotipio g Kovaviag tng

[TAnpogopiag pe aflonoinon Néwv Teyvodoyidv

Lel. 87
Tvpvdoto Miidov - MdBnpa pe a§tonoinon Néwv Teyvodoyiov oto Epyaotipio g Kovaviag
g [TAnpogopiag

OmoB6¢uddo - Tedeutaia pwtoypagpia
Odoripepo Anpouxé Iloprapidg - MdBnpa ot 1dén pe a§iomoinon Siepeuvntikoy kai
d1aBepatikoy eknaideutikoy doyiopikoy kat Tviepvet



To doyiopiké Modellus e€ednviotnke kar npooappdotnke oto mhafoio tou épyou KIPKH,
avukeipevo tou onofou eivar o e§ghhnviopdg kar n npooappoyn oug avdykeg tou EXnvikod
Exnaibevukotd Xuotipatog dpipev kal kata§iopéveov npoidvimy eknaideutkol Aoylopikod
g 61eBvolg ayopdg kaBmg kai n avanapaywyi kai Stavopn v npoidviwy avtav ot 350
OyOMKd epyaouipia.

To épyo yia to d1dotnpa 2000-2003 ypnpatodoteitar and to Emyerpnoiaxé Ipéypappa

Koweviag tg ITAnpogopiag (KtIT), I’KIIX, Métpo 1.2. (Popéag Yronoinong & enifleypng

unoépyov: Epeuvnukd Axadnpaikd Ivoutodto Teyvodoyiag Ynodoyiowhv (E.A. ITY).

dopéag Xpnpatodétnong: Ynoupyeio EBvikiig ITaideiag kar @pnokeupdtmv.

Enifheyn: AiedBuvon Znouddv Aeutepofdbpiag ExnaiSevong kai Tpageio Kovaviag tg

[Thnpogopiag tou Yn.E.IT.0. ITiotonoinon: Iaibaywyiké Ivoutoito).

H KIPKH anotedef ouvéyeta avtiotoryou épyou tng Evépyeiag OSdooeta - EXAnvixd Yyodeia

otnv Kovevia tng ITAnpogopiag, to eBviké mpdypappa naibaywyikic évtabng twv

Teyvodoyidv g ITAnpogopiag kar Emkovaviag (TTIE) oe 6Xo 1o e6pog tou eknaidevtkod

ouotipartog, to onofo ypnpatoSouifnke yia to Sidompa 1996-2001 and to Emiyeipnotaxd

[Tpéypappa Exmaideuong ka1 Apyikig Enayyedpaukiig Katdpuong - EITEAEK, B” KITX tou

Yrnoupyeiou EBvikig [Taibeiag ka1 ®pnokeupdrawv.

To mpbypappa mepierdpPave:

* avdirtuén kardAAnAng unoboprig oe 385 oyoleia epappoyiig (eykatdotaon oyoAKOV
epyaotnpiov ota onofa unootnpiCetar n d16aokadia dia@bpwv pabnpdrwv, diktiwon oto
Iaverdivio Xyohikd Alktuo, tomki ka1 €§ anootdoewg teyvikn unootipién),

* petamtuyiaki exnaidevon 95 empopewtdy (kaBnyntég Ghov v eidikotitwv) ot
eberdikeupéva eutola navemotmpiakd npoypdppara, o1 onofor avéhafav m

* b1apxkii evbooyohixn empdppwon twv 5.500 exknaidevtikev nou unnpetodoav ota oyoleia
autd -kat 6yt pévo- dote va propodv va aflonoiicouv otav kipia kabnpepivii oyohiki
Spaotmpidmrd toug

* Siepeuvnuxd, 61abepankd exnaibeutixd Aoyiopixd (avarmiyBnkav i npooappdomkay ouvolikd
72 maxéra exnaibevtikot Aoyiopxot (heep://edsoft.ctigr/), Siapbpov peyedov kar emméSou
opipéutag , ané kowonpagieg popéwv mou ouvudlouv teyviki, naidaymylki Kal napayoyiKi
teyvoyvwoia (ITavemouipia, Epevvnuxd Ivoutotta, Ewaipieg ITAnpogopixiig, Exdéte).

Ynv vdonoinon tou npoypdppatog autod ouppeteiyav ndve and 1.000 emotipoved,

naidaywyoi, pnyaviko{ kai d1o1kntukof undiindot, ot onofo1 epydotnkav oe 57

navemotnpiakd tpipata, 53 etaipieg kar 18 pouoeia, 16pipata kai epeuvnukd kévepa.

Y10 mhaioio tng KIPKHY e§ghhnviotnkav kai mpooappdotnkav ouvolikd 22 mpoidvta
exnaideutikoy hoyiopikoy ta onofa emAéyBnkav péoa and dexddeg kataiwpéva mpoidvta tng
81eBvotg ayopdg (6 mpoidvta ypnpatodotibnkav oto mhaioto tou EITEAEK, B’KIIY kar da
16 oto mhaioto tou Emryerpnotakod [poypdppatog Kowvwviag tg ITAnpogopiag, I'KITY). Ta
nakéta eknaibeutkoy hoyiopikoy anootéhlovial ota oyolefa petd and a§ioddynon tou
Ipageiou ITiotonoinong tou aibaywyikod Ivotitottou wg npog tv naiSaywyikii toug
apuéwnta kai 1ou E.A. ITY wg npog v teyvoroyiki toug apudtnta.

H Snpéota ypnpatoSéon g npooappoyig e§aopariCer 6u n upri ndAnong twv Aoy1opIKOY

g KIPKHY owmv ENnvixii ayopd Sev unepBaiver v avtiotoryn otn S1eBvii ayopd.

Kévtpo ITnpogédpnong Obtooeiag: Infodesk.Odysseia@cti.gr
htep://Odysseia.cti.ge/kicki/
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